MYHULHUITAJIBHOE BIO/UKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJAEHUE
HOBOIOPKOBHNUYCKASA CPEJAHSASA OBIIEOBPA3ZOBATEJIBHASA HIIKOJIA

AHHOTanus K padoyeil nporpamMmme y4e0HOro
npeamera «®@usuka» aia#a 10-11 kaaccos

PabGouass mporpamma y4yeOHOro mpeamera «®Pusuka» o0s3aTeIbHON NpeAMETHON oOnact «ECTECTBEHHbBIE HAYyKH»
SIBJIICTCS YaCThIO OCHOBHOW 00pa3oBaTeNbHOW TpOrpaMMbl cpeaHero obimiero oOpasomanus (OOIT COO) MbBOY
Hogoropkouuckoii COILLL, pa3zpadorana B coorBerctBuu ¢ myHKToM 18.2.2 ®I'OC COO Ha ocHOoBe DenmepambHOU
paboueii mporpaMmel o pusuke ¢ yuérom Temaruueckoro manupoBaHus DPIBHY «MHcTuTyT cTparerun pa3BUTHS
oOpa3zoBanus» Poccuiickoii akagemun obpa3zoBanus u peanusyercs 2 roxa ¢ 10 mo 11 kiacc.

Pabouas mporpamma paspaboTaHa yuuTeldeM (QHU3HKH IIKOJBI C HCHoib3oBaHHMeM «KoOHCTpykTOpa pabdoumx
nporpaMm» caiita «EnnHoe conep:kanue obmiero o0pazoBanus» B cOOTBeTCTBHHM ¢ [lonoxxenueM o pabouux mporpaMmmax
U OmpejessieT OpraHu3aldio o0pa3oBaTENbHON NEATEIBHOCTH YYMTENs B IIKojie mo mpeamery «Pusuka». Pabouas
IporpaMMa COIEPKHUT CIICAYIOIUE CTPYKTYPHBIE 3JIEMEHTHI:

-[IOSICHUTEIILHYIO 3aIIHCKY;

-00LIyI0 XapaKTEepUCTUKY yaeOHoro npeamera «Duznkay;

-LIeJIA U3Y4eHus yueOHoro npeamera «Dus3nkay;

-MecTo yueOHoro npeamera «Pusnka» B y4eOHOM IIIaHe;

-coliepxanue yueOHoro npeamera «Ousznkay;

-IIJIAaHUPYEMBbIE PE3yNIbTaThl (JINYHOCTHBIE, METAIPEIMETHBIE U IPEIMETHBIC);

-TeMaTu4ecKoe IUIaHWPOBaHHE, CHOPMHUPOBAHHOE C YUETOM paboueil mporpaMMbl BOCIIUTAHHUSI H BO3MOKHOCTBIO
ncnoas3oBannsg JOP/LIOP.

Pabouas mporpamma obcyxaeHa Ha 3acegannd [IIMO yguteneil eCTECTBEHHO — HAyYHOTO IHUKIIA TIIKOJIBI, IPUHSATA
petenueM negarorndeckoro coeta (mpotokoi Nel0 ot 28.08.2023r.), yrBepxkaeHa npuka3zom no MBOY
Hosoropkosruckoi COLL Ne 24 ot 29.08.2023r. B kadecTBe actu coaepxxanuga OOIT COO

Ha ocHoBe nanHo# nporpammsl yunurtenem paspadatsiBaetcsi KTII B coorBercTBHE ¢ [lonokeHneM o kajieHAapHO-
TEMaTU4YeCKOM IUITAHUPOBAHUH 10 y4yeOHOMY IpeaMeTy, Kypcy, monyiro. KTII paccmarpuBaetcs Ha 3aceganun LIMO u
coryiacyercs ¢ 3amectutenem no YBP.

Boinucka

U3 OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl CPeAHero 001ero o0pa3oBaHus

PABOYASI ITPOT'PAMMA
yueOHoro npeamera «Dusuka»
s ooyvyarwmuxesa 10-11 kiaccon
(0a3oBbIii yPOBEHB) CPOK
peanu3anuu 2 roaa

MHOSACHUTEJIBHAS 3AIIMCKA
Pabouast mporpamma yueOHoro npeamera «Pusnkay (npeamerHas 0oiaactb « ECTECTBEHHBIE HAYKH») HA YPOBHE CPEIHETO
oOmiero o0Opa30BaHMsI COCTaBlieHA HAa OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS IMPOTPAMMEI CPEIHEro OOIIero
obpazoBanmsi DeneparbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAapTa cpemaHero oodmiero odpazoBanmst (PI'OC
COO), ®enepanpHO 00pa3oBaTeNbHON IpOTrpamMMbl cpeHero obiero obpasosanus (POIT COO), DenepanbHoil paboyeit
mporpaMmbl 1o yaebroMmy npeamery «Pusnkay (DOPII «Duszmka»), a Takke OpUCHTHPOBAHA HA IIEJEBBIC NMPHUOPUTETHI,
chopMyIMpoBaHHBIC B (heiepalIbHOM pabodeli mporpaMMe BOCTIUTAHUSI.



OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O INIPEJMETA «®U3UKA»

du3nka Kak Hayka o HaubOoJiee OOIIMX 3aKOHAX HPUPOJBI, BBICTyINas B KayecTBE y4eOHOIrO IpeiMeTa B IIKOIE,
BHOCUT CYILECTBCHHBIH BKJal B CHCTeMy 3HaHHMH 00 okpyxatomeMm wmupe. IlkonbHbelii kype ¢usukn —
CHCTEMOOOPA3yIOIINI AJISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX IIPEIMETOB, IOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE
NPOLIECCOB M SIBIICHHI, M3y4aeMbIX XUMHUEH, Ouomoruel, ¢pusnueckon reorpadueii u actponomueil. Mcnonp3oBanue u
AKTUBHOC NpPHMEHEHHE (M3MUYECKUX 3HAHMWN ONpEeAessIeT XapakTep U Pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJOTMH B cdepe
SHEPIreTUKHU, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, IOJY4YEHUs HOBBIX MAaTEpUATIOB C 3aJaHHBIMU CBOWCTBAMM U JIPYTHUX.
Wzyuenne pu3nku BHOCUT OCHOBHOHM BKJal B (JOPMUpPOBAHHE €CTECTBCHHO-HAYYHOH KapTHUHBI MHUpa O0OydaroIuxcs, B
(hopMHpOBaHUE YMEHUI MPUMEHATH HAYYHBIA METO/] IO3HAHUS TIPH BHIMOJIHEHUN UMU Y4eOHBIX UCCIIEIOBAHUIH.

B ocHOBy Kkypca ¢GU3MKM A5 YPOBHSI cpenHero odmiero oOpa3oBaHHs TMOJIOXKEH psii HUACH, KOTOpBIE MOXHO
paccMaTpuBaTh KakK IPUHIMIIEI €70 TOCTPOCHUSI.

Hoes yenocmnocmu. B coOTBETCTBUH ¢ HEW KypC ABJSIETCS IOTHUECKH 3aBEPIIEHHBIM, OH COACPKUT MaTepHal W3
BCEX Pa3nenoB (PU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoes cenepanuszayuu. B cooTBETCTBUHM ¢ Hell MaTepuan Kypca (U3NKH 00beIWHEH BOKPYT (PU3UIECKUX TEOPUH.
BenymmMm B Kypce siBisieTcst GOpMUpOBaHUE MIPEACTABICHUHN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanust mpeamnoiaraeT UCIOIb30BaHHE TYMaHUTAPHOTO MOTEHIHANA (PU3NIECKON
HAaYKH, OCMBICJICHHE CBS3H Pa3BUTHUs (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIMHU, HPABCTBEHHBIMH
Y 9KOJIOTUYIECKUMH TPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype ¢Gu3nku mpeanonaraeT 3HaKOMCTBO € MTUPOKAM KPYTOM TEXHHUYECKUX U
TEXHOJIOTHUYECKHX TPHIOKECHUH H3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs OCPEACTBOM BBEACHHUS AIEMEHTOB COACP KAHUS, TTOCBAIMEHHBIX SKOJIOTHIECKAM
npobjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTHEM TEXHHMKH M TEXHOJOTHH, a TaKkKe OOCYKICHHUS MpoOiieM
PaIOHATBHOTO PUPOIOTIONH30BAHHS U IKOJIOTHIECKOI 0€30MacHOCTH.

CrepxHEBBIMH 3JI€MEHTaMH Kypca (M3WKH Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHUWs SIBISIOTCS (hU3HUYECKUE
TeopuH ((HOpMHUPOBaHUE MIPENCTABICHUN O CTPYKTYpe OCTPOCHUS (PU3UUECKON TEOPHH, PONIK (PyHIaMEHTATBHBIX 3aKOHOB
Y IIPUHIIATIOB B COBPEMEHHBIX TPEICTABICHHUSIX O TIPUPO/IE, TPaHUIaX MPUMEHUIMOCTH TEOPHH, JITIS1 OTICAHMS €CTECTBEHHO-
HAYYHBIX SIBICHUN U ITPOIIECCOB).

CucTeMHO-IeATeTFHOCTHBIM TOJAX0A B Kypce (M3MKM peanusyercsi TpexXJe BCero 3a cy€T opraHu3aiuu
SKCMIEPUMEHTAIILHOM IeATENEHOCTH o0yJaromuxcs. /s 6a30Boro ypoBHS Kypca QU3UKH — 3TO UCIOIB30BAaHUE CHCTEMBI
(poHTAJIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JTA00PaTOPHBIX paboT, KOTOPHIE B MPOrpamMMe 1o PU3HKe 00bEINHEHBI
B OOmUIl CHHCOK yYEHHUYECKHX NpaKTHYecKux paboT. BrlzeneHue B yKa3aHHOM TNiepedHe IabOpaTOpHBIX pPadoT,
NPOBOJMMBIX JUISI KOHTPOJISE W OIEHKH, OCYIIECTBIISIETCS y4YacTHHUKAMH O0pa3oBaTENIbHOTO TMpolecca HCXOAS U3
0COOCHHOCTEH TUTAHWPOBaHUS W OCHAIeHUs kabuHeTta (usuku. [Ipu s3Tom obecrieunBaeTcsi OBIaIeHUE 00yYarOIIMMUCS
YMEHUSIMH TIPOBOJIUTH KOCBEHHBIE U3MEPEHHS, UCCIIIOBAHNS 3aBUCUMOCTEH (PU3NUECKUX BETUYNH U IOCTAHOBKY OITBITOB
IO MTPOBEPKE MPETOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHuE yJenseTcsl pEelIEHUI0 pacUETHBIX U KaueCTBEHHBIX 3ajad. [Ipu 3TOM 11 pacu€THBIX 3aja4
MIPHOPUTETOM SIBJISIFOTCSI 33]]a9H C SIBHO 33JIaHHOW (PU3NIECKON MOEIBIO, IO3BOJISIONIUE IPUMEHSATh N3yYeHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjelia Kypca, TaK U MHTETpUPYs 3HAHUsI U3 pa3HbIX pa3/ienioB. Jiis kauecTBEeHHBIX 3aj1a4
NPUOPHUTETOM SIBIISIIOTCS 3aJaHKsl Ha 00bSICHEHHE IPOTEKaHHUS (PU3UUECKUX SBICHUH U MIPOLIECCOB B OKPYKAIOIIECH KHU3HH,
TpeOyromre BhI0Opa (GPU3NUECKON MOJIEIH JJIsl CUTYal[UH IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetctBHE ¢ TpeboBanusmMu GI'OC COO k MaTepHuaIbHO-TEXHUYECKOMY O0ECIICUEeHUI0 yIeOHOro mpoiecca
0a30BbIi YpOBEHb Kypca (DU3MKK HA YPOBHE CPEAHEro 00IIero o0pa3oBaHus JOHKEH N3ydaThCsl B YCIOBUAX MPEAMETHOTO
KaOuHeTa (U3NKH WU B YCIOBUSX WHTETPHPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKiIa. B kaOuHeTe
(bU3HKHK TOIDKHO OBITH HEOOXOIMMOE J1ab0paTopHOe 000pyIOBaHUE ISl BHITIOIHEHHSI YKa3aHHBIX B IporpaMMe 1o (Gu3nke
YUEHHYECKHX MPAKTHYECKUX padoT M JeMOHCTPAalMOHHOE 000pyIOBaHHUE.

JleMoHCTpamoHHOE 000pyI0BaHre (POPMHUPYETCS B COOTBETCTBHUH C MPUHIIMIIOM MUHUMAIBHOW JOCTATOYHOCTH U
o0ecrieyrBaeT MOCTAaHOBKY IEPEUMCIIEHHBIX B HporpamMme N0 (HU3HMKE KIIOYEBBIX JEMOHCTPAUMH Il HCCICAOBAHUS
W3y4YaeMBbIX SIBIICHUH U MPOIIECCOB, IMITMPUICCKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHHYECKUX TPHUMEHEHUH.

JlaGopatopHoe o0opynoBaHHe Al YYEHHYECKHX NPAKTHUECKHX padoT QopMupyercss B BHIAEC TEeMaTHUECKUX
KOMILJICKTOB M oOecriedyrBaeTcsi B pacu€re OJHOr0 KOMIUIEKTAa Ha JABYX oOOydaromuxcs. TeMaTndeckue KOMIUIEKTHI
nabopaTtopHOro 000pYAOBaHHS JOKHBEI OBITH MOCTPOSHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUU aHAJOTOBBIX M LU(PPOBBIX
npruOOPOB, a TAKIKE KOMIIBIOTEPHBIX H3MEPHUTEINBHBIX CUCTEM B BHJIE IUPPOBBIX JTA0OOPATOPHIA.



HEJA N3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

OCHOBHBIMU OeJIsIMU U3YUCHUA (l)I/I3I/IKI/I B O6H.[eM 06pa303aH1/H/1 SIBIIAKOTCA:

* (¢opMupoBaHHWE HWHTEpECa W CTPEMIICHHS OOyJaromWXCs K HAyYHOMY W3YYEHHIO TPUPOIABI, pa3BUTHE UX
MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

* pa3BUTHE TPEACTaBICHHH O HAayYHOM METOJe MO3HaHUS W (QOPMUPOBAHME HCCICAOBATEILCKOTO OTHOIICHHS K
OKPYIKAIOIUM SIBIICHUSIM;

*  (opMupoBaHHE HAYYHOTO MHUPOBO33PECHUS KaK Pe3yJibTaTa H3y4eHHsI OCHOB CTPOCHHS MaTepuH U (yHIaMEHTATbHBIX

3aKOHOB (PU3HKH;

*  (QopMmupoBaHHe YMEHHI OOBSCHATH SBICHUS C UCHONB30BaHHEM (DU3UUECKUX 3HAHWHA W HAYYHBIX JIOKa3aTeibcTB; O
(hopMHpoOBaHUE MPEACTABICHUH O POIH GUIUKH IS PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHH.
HocTmwxeHre 3TUX Lened o0eclieurnBaeTcs pelieHneM CIeIyoNuX 3a1ad B mpolecce n3yueHus Kypca (GU3UKU Ha

YpOBHE cpeHero o0Imero 00pa3oBaHUs:
*  TpuoOpeTeHne CUCTEMBI 3HAHUHI 00 O0O0mMX (PU3NIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUIX, BKIIIOUAs MEXaHUKY,
MOJIEKYJSIPHYIO (DU3UKY, SJICKTPOJIUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3HKH;

*  (QopMupoBaHHE YMECHUI MPUMEHSATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUs] GU3MUECKUX SBICHHN B TIPUPOJIE U JUIS
MNPUHATUS IPAKTUUECKUX PELICHUM B OBCETHEBHOM KU3HU;

*  OCBOGHHE CIIOCOOOB PELICHHs Pa3IMYHBIX 337ad C SBHO 33aHHON (U3HMYECKON MOJEIbI0, 3a1a4, TTOIPa3yMEBAFOIIHX
CaMOCTOSITENBHOE CO3/IaHue (PU3NUECKON MOJCIH, aJICKBATHOHM yCIOBHUSM 3a]1a4u;

*  MOHMMaHHE (U3MYECKHX OCHOB M MPUHIIUIOB JIEHCTBUS TEXHUYECKUX YCTPONUCTB M TEXHOJOTHYECKUX MPOLECCOB, UX
BIIMSIHUS HA OKPYKAIOLIYIO CPEY;

*  OBJIAJCHHE METOAAMHU CAMOCTOSATENBHOIO IUIAHUPOBAHUS U NMPOBEACHUS (DU3MYECKUX HKCIEPHUMEHTOB, aHAIU3a U
WHTEpIIpEeTAUN HHPOPMAIIH, ONIPECTICHNs JOCTOBEPHOCTH TIOIYYEHHOTO Pe3ybTaTa,

*  CO3JIaHUE YCIIOBUU I Pa3BUTUS YMEHUHN MPOEKTHO-UCCIIEIOBATEIHCKOM, TBOPUECKOM NEATEITHHOCTH.
MECTO YUYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha m3yuenue ¢usuku (6a30BbIH ypOBEHb) Ha YPOBHE CpelHEro oomero odpasoBanus otBoautcst 136 ygacos: B 10
Kiacce — 68 gacoB (2 waca B Heeno), B 11 kimacce — 68 dacoB (2 yaca B HEJIEIO).

Ipennaraempiii B mporpamMme 1o (U3MKE TMepedeHb Ja0OpaTOPHBIX W MPAKTHYECKUX pabdoT SBISETCS
PEKOMEHIOBAaHHBIM, YUUTEIb JIeaeT BHIOOP IPOBEACHHUS JaOOPATOPHBIX PabOT M OMBITOB C YYETOM HMHIMBHUIYaJIbHBIX
0COOEHHOCTEW 00yJaroIIIXCsl.

COJEP)KAHMUE YYEBHOI'O IPEIMETA «®U3UKA» 10 KJIACC

Pa3zjnen 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUA
®u3nka — HayKa o nmpuponae. Haydnble MeTOIbI TO3HAHUS OKpPY’KaoIero Mupa. Ponb skcneprMeHTa U TeOpUr B TPOIIecce
MO3HAHUSI IPUPOABL. DKCIIEPUMEHT B (pr3HKe.

MogenupoBanue (U3NUECKUX SBICHUMH M mpoueccoB. Haydnble runotessl. dusnueckue 3aKOHbI M TEOpHH. | paHMIIBI
NPUMEHUMOCTH (PU3HYECKHUX 3aKOHOB. [I[pHHIIMTI COOTBETCTBHSL.

Ponb 1 MecTo Gpusnku B GopMUpOBaAHNH COBPEMEHHOW HAYYHON KapPTUHBI MUPA, B IPAKTHYECKON JESITeILHOCTH JIFOJICH.
Lemoncmpayuu

AHaJI0oroBbie U U(GPOBIC U3MEPUTEIbHBIE IPUOOPHI, KOMITbIOTEPHBIC TATUHUKH.

Pazagen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe ABmkeHne. OTHOCUTEIBHOCTh MEXaHHYECKOro JABMkeHus. Cucrema orcuéra. TpaekTopusi.

[Tepememenue, cCKkOpocTh (CPeaHSISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOYKH, UX MPOESKIIUU Ha
OCH CUCTeMbI KoopauHaT. CI0KEHHE TEPEMEIIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOIMHEHHOEe NBMKeHue. [ pagiki 3aBHCUMOCTH KOOPJIMUHAT, CKOPOCTH, YCKOPEHHUS,
MyTH U IEPEMEIICHUS MaTepUaIbHON TOUKU OT BPEMEHHU.

CBoOoHOE TTazieHne. Y CKOpeHHe CBOOOJHOTO T ICHUSL.



KpuBonunelinoe neuxenue. JIBuxeHrne MaTepualibHOM TOYKH 10 OKPY>KHOCTH C TIOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.
VYriioBast CKOPOCTb, JIMHEIHAs CKOpocTh. [leproa u yactora obpatieHus. L{eHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHn4yeckue ycTporcTBa U MPAKTUUECKOE MPUMEHEHUE: CIIMJIOMETP, IBM)KEHNE CHAPSAOB, LIEMHBIE U PEMEHHBIE IEpeayn.
Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, HIUTFOCTPAITHS KHHEMAaTHIeCKUX XapaKTePUCTHK JIBHKCHHS.

IIpeobpa3oBanmue NBIKEHHA C NCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM NPOCTPAHCTBE.

Habmtonenue apmkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPU3OHTAIBHO.

W3mepenne yckopeHus: CBOOOTHOTO TTaACHUSI.

Hampasienue cKOpoCTH MPH IBUKEHHH MO0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

W3ydeHre HepaBHOMEPHOTO JBMKEHHUS C IIEITTBI0 OTIPENeIeHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IMYTAMH, MPOUICHHBIMU TEJIOM 3a MOCJIEOBATENbHBIE PABHBIE TPOMEKYTKH BPEMEHH
IIPU PaBHOYCKOPEHHOM JABIKEHUH C HA4aJbHON CKOPOCTBIO, PABHOM HYJIIO.

M3yueHue ABMKEHUS IAPUKA B BI3KOU XKUAKOCTH.

WzydeHnre nprkeHuUs Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. lunamuxa

IIpunuun otHocutensHocTU ["anunes. [lepsoliii 3akoH HeroToHa. MHEpIMabHbIE CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunnun cynepmo3unuu cuit. Bropoit 3akon HetotoHa 1151 MaTepuaibHoi Touku. Tpernii 3akon HeroToHa
JUTSL MATEPUATBHBIX TOYEK.

3aKoH BceMUpHOTro TaroteHus. Cuna tspkectH. [lepBast kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3axkoH I'yka. Bec tena.
Tpenne. Buapl TpeHus (okos1, CKobxeHwst, kaueHus ). Crna tpenuns. Cyxoe Tpenne. Cuia TpeHUS CKOIBKEHUS U CHJIa TPEHUS
nokosi. Koadduuuent tperns. Cuina conpoTHUBICHHS PH IBUKCHUH TeJla B )KUIKOCTH T rase.

[ToctynarensHOE 1 BpamareIbHOE ABIKEHUE aOCOTIOTHO TBEPOTO TEa.
MoOMEHT CHITBI OTHOCUTENFHO OcH BpaieHus. [Inedo cumnbl. YcnoBus paBHOBeCHs TBEPIOTO Tela.

Texaudeckue yCTpOMCTBA U MPAKTHUECKOEC TPUMEHEHHE: TMOMNIUITHUKHA, JBIKCHHE WCKYCCTBEHHBIX CITyTHHUKOB.
Lemoncmpayuu

SIBneHne uHEpIUN.

CpaBHEHHE Macc, B3aUMOICHCTBYIONINX TEIL.

Bropoii 3akoH HeroToHa.

M3mepenue cui.

CroxeHue CHiL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHUHU.

CpaBHeHME CHJI TPEHUS TIOKOS, KAYSHHS U CKOJIBKCHHUSI.

YcnoBust paBHOBecHs TBEpAOro Tena. Buasl paBHOBecus. Yuenuueckuii

9KCnepumMenm, 1a60pamopHvle pabomol

W3yueHue aBrokeHUs OpycKa 10 HaKJIOHHOH IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHMKAMOIIMX B TMPYXXHHE W PE3UHOBOM 00pasie, OT HX JehopMaIu.
HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJla, UMEIOIEr0 OCh BpAIlIEHUSI.

Tema 3. 3axonvl coxpanenun 6 MexanHuke

Nmmynsc MaTepuanbHO# TOYKY (Tena), CHCTEMBI MATEPUATBHBIX TOUYEK. VIMITYIbC CHITBI M M3MEHEHHUE UMITYJIbCa Tella. 3aKOH
COXpaHEHHUs UMITyJIbca. PeakTHBHOE MBIKEHUE.

Pabora cuitbl. MOITHOCTh CHITBI.

Kunerndeckas sHeprus MarepuaabHOU TOUKH. TeopemMa 00 N3MEHEHUH KHHETUYECKOW DHEPTHU.

[Motenuuanbuas sHeprus. [loTeHIManbHas SHEPTUs yOpyro aehopMHUpOBaHHON MpyuHbl. [loTeHIMAIbHAS DHEPrus Tela
BOJIM3H MTOBEPXHOCTH 3EMIIH.

[loTennnanpHBIE M HE TOTEHIUATBHBIE CHIIBL. CBs3b Pa0OTHI HEe MOTSHINATIBHBIX CHJI C HI3MEHEHHEM MEXaHUYEeCKON YHEPTHU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON DHEPTHUU.



Ympyrue u Heynpyrvue CTOIKHOBEHHS.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IMPUMEHEHHWE: BOJOMET, KOMEpP, MPYKUHHBIM MHUCTOJNET, IBUYKEHHE PAaKET.
Lemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoa moTeHIMANBEHOW SHEPTHH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsl

Nzydenne abCcoMOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanue cBs3u pabOTHI CHITBI C U3MEHEHUEM MEXaHHYECKOH SHEPTUH Tella Ha IPUMEPE PACTIKEHHSI pe3UHOBOTO JKIyTa.
Pa3nen 3. MoJekyasipaas pu3uka 4 TEpMOIAUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJEKYJISIPHO-KHHETHYECKOW TEOpUHM W WX OIBITHOE O0OCHOBaHWE. BpOoyHOBCKOE [BMKECHHE.
Huddysus. Xapakrep ABKECHUS 1 B3aUMOCHCTBUS YacTUI] BenlecTBa. MoJenu CTPOSHHUS Ta30B, KHUIKOCTEH U TBEPABIX Tel
1 00BSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mozelneil. Macca u pa3mepsl Moiekyin. KonrdaecTBo BemecTna.
IToctosiHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. [llkana remneparyp Llenscus.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJSPHO-KMHETHYECKOH TEOpHH HAealbHOro raza. AOComoTHas
TeMIepaTypa Kak Mepa CpelHell KHHETHYECKON YHePTUH TEIUIOBOTO ABIKEHUS YacTull ras3a. lllkama temneparyp KennBuna.
l"a3oBeie 3akoHEI. YpaBHeHne MenneneeBa—Knaneitpona. 3akon JlaneroHa. M30mpoliecchl B UACaATHHOM Ta3e ¢ TOCTOSHHBIM
KOJIMYECTBOM BeIecTBa. |'paduueckoe mpencTaBieHHE H3OMPOIECCOB: H30TepMa, W30Xopa, n3obapa. TexHWdeckue
YCTPOHCTBA M MIPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Lemoncmpayuu

OnBITHI, JOKA3BIBAMOIINE AUCKPETHOE CTPOCHHE BEIIECTBa, GOTOTpaPui MOIEKYJI OPTaHUIEeCKUX COeTMHEHNH. OTBITHI

1o audy3un KUIKOCTEH U Ta30B.

Mopnens OpOyHOBCKOTO JIBHKESHUISL.

Mogens onsita IllTepHa.

OHI)ITBI, AOKa3bIBAONIUEC CYIICCTBOBAHNUE MCKMOJICKYIIAPHOT'O BSaHMOHeﬁCTBHH.

Monens, WILTIOCTPUPYIONIAs MPUPOAY JaBJIEHH ra3a Ha CTEHKH COCY/a.

OnBITHI, WILTIOCTPUPYIOIIUE YPaBHEHUE COCTOSIHUS UI€aTHHOTO Ta3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

OmnpefeneHne Macchl BO3[yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpPEHWH 0O0bEMa KOMHATHI, JABIIEHUS U TeMIIEpaTyphl
BO3/lyXa B HEH.

HccnenoBanne 3aBHCUMOCTH MEX/1y ITapaMEeTPaMU COCTOSHUS pa3peKeHHOTo raza. Tema

2. Ocnoevt mepmoounamuku

TepMmonnHaMuveckast cucteMa. BHyTpeHHsS 23HEPTHUS TEPMOAMHAMUYECKOW CUCTEMEBI B cIToco0bI e€ m3meHenns. KonmndaecTBo
TEIUIOTHl M paboTa. BHYyTpeHHss dHEprus OJAHOATOMHOTO HAEaIbHOTO rasa. Bujel Temonepenayu: TETIONPOBOJHOCTS,
KOHBEKIIUS, U3JIydYeHHUE. Y JeNIbHas TEMIOEMKOCTh BelecTBa. KoarmuecTBo TEMIOTHI pH TEIIoNnepeaye.

[Monstne 06 ammabatHOM mporecce. [lepBbiii 3aKOH TepMOAWHAMHKH. [IpUMeHEHHe MepBOro 3aKOHa TEPMOJUHAMHUKH K
n3omnpoueccaM. [ papuueckas unTepnperanys paboThI raza.

Bropoii 3akoH TepmoauHamMuki. HeoOpaTtuMocTs nporeccoB B IPUPOIE.

TennoBrle MaIIWHBI. HpI/IHHI/IHBI IIeI‘/'ICTBI/IH TCIUIOBBIX MAIIHUH. Hpeo6pa3OBaHH51 OHEPruM B TCIUIOBBIX MallWHaXx.
Koadduument moneznoro neiictBusi temnmoBoil mammsbl. Llukn KapHo u ero kosgduuueHT mosie3Horo aedcTBusl.
DKoJorugeckre mpoOaeMbl TeTII0IHEPTeTHKH.

TexHMUECKHE YCTPOMCTBA U NPAKTHUECKOE IPUMEHEHHE: ABUTaTeNlb BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHHUK,
KOHAWLINOHED. [Jemoncmpayuu

M3meHeHnne BHYTpPEHHEH JHEPIHM Tela MPH COBEPIICHHH PabOTHI: BBUIET MPOOKHM M3 OyTHUIKH TOA JEHCTBHEM CXKATOTrO
BO3/1yXa, HarpeBaHue 3¢pupa B JaTYHHOU TpyOKe MyTEM TpeHHs (BUIE0JeMOHCTPALIUS).

M3meHneHne BHYTpEeHHEH HEPTHUH (TeMIIepaTyphl) Tella Py TeTIonepenade.

OmnbIT 110 aarabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT ¢ BO3AYIIHBIM OTHHBOM).



Mojienu mapoBoii TypOHHBI, IBUTaTENsl BHYTPSHHETO CTOPAHUS, PEaKTUBHOTO JIBUTATEIS.
Yuenuueckuii  sxcnepumenm, nabopamopnvie pabomsl  V3mepeHue — yaeiabHOU
TEMJIOEMKOCTH.

Tema 3. Azpezamuvle cocmoanusn eeujecmea. Dazoevie nepexoonl

ITapooOpa3oBanre u KoHaeHcanus. Mcnapenue u kuneHue. AOCOIIOTHasE WM OTHOCHTENbHAs BIXKHOCTH BO3IyXa.
Hacpitiennslit nap. Y ienpHas TemioTa napooopa3oBaHusl. 3aBUCUMOCTD TEMIICPATYPhI KUIICHUS OT JaBIICHHS.

Teépmoe Teno. Kpucramimueckue u aMopHbIe Tea. AHH30TPOIUS CBOMCTB KPUCTALIOB. JKUKUE KPUCTAILIBL.
CoBpemenHbie MaTepuaibl. [InaBneHre u kpucTauu3aius. Y eabHas TerioTa miasienus. CyOnumanus.

YpaBHeHHE TEIIOBOTO OaraHca.

TexHUYeCKHe YCTPOMCTBA U MPAKTHUYSCKOE MPUMEHECHUE: THTPOMETP U TICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOTyUeHUS
COBPEMEHHBIX MaTepPHAJIIOB, B TOM YHCIIC HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIILIEHHBIX MTAPOB.

Kunenne npu NoHMXKEHHOM JIaBIECHUU.

CriocoObl n3MepeHust BIaKHOCTH.

Habnronenue HarpeBaHus 1 IIaBJIEHUS KPUCTAIIMYECKOTO BELIECTBA.
JleMoHCTpanys KpucTauIoB.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomoi
H3mMepeHre 0THOCUTEIHHON BIaKHOCTH BO3/yXa.

Pasnen 4. DinekrpoannHaMuka

Tema 1. Inekmpocmamuxa
OnekTpu3ams Tel. OJJCKTPUYCCKUE 3apsa. JlBa BuIa JJIEKTPUYECKUX 3apsAfoB. [IpOBOMHWKH, HIUANICKTPUKUA U
MOJYIPOBOJHUKH. 3aKOH COXPAHEHUS IEKTPHYESCKOTO 3apsiia.

Bzaumopeiicteue 3apsmoB. 3akoH Kysnona. Todewnsrii anexTpuyeckuil 3apsan. OnexTpuyeckoe mnoise. Hampsuk€HHOCTD
AIIEKTPUIECKOTo moJs. [IprHHINT Cynepio3uIiy ANeKTpUIecKuX nojei. JIMHnN HanpsHkKEHHOCTH AIIEKTPUIECKOTO TTOJIS.
Pabora cunm amekrpocrarndeckoro mons. [lotennman. PasHocte moreHnmanoB. [IpoBOAHMKM W JTUANEKTPUKU B
3JIEKTPOCTATUYECKOM TI0JIe. J{UdIeKTpudecKast mpOHUIIAEMOCTb.

Onextpoémrocts. KoHneHcaTop. DNeKTpoEMKOCTh TUIOCKOTO KOHACHCATOpa. DHEPTUs 3apsSHKeHHOTO KOHISHCATOpa.
TexHudeckue yCTpOUCTBa U MPAKTUIECKOE MPUMEHEHHUE: AIEKTPOCKOII, JJIEKTPOMETP, IIEKTPOCTaTHIECKAas 3aIuTa,
3a3eMIICHHUE IIEKTPONPHUOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIN anmapart, CTpYHHBINA IPUHTED.

Lemoncmpayuu

YeTpoCcTBO M IPUHLUI IEHCTBHS AIEKTPOMETPA.

BsaumopeiicTBre HadIEKTPU30BaHHBIX TEIl.

DNEKTPUUYECKOE TTOJIE 3aPSHKEHHBIX TEI.

IIpoBOTHUKH B 3JIEKTPOCTATHUECKOM ITOJIC.

DIeKTpocTaTHIecKas 3aIluTa.

JWANeKTpUKY B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTB IEKTPOEMKOCTH IJIOCKOT0 KOHAEHCATOPA OT IUIOMIAIN IUIACTUH, PACCTOSHUS MEXKIY HUMU U
JUAIEKTPUUECKON MPOHULIAEMOCTH. DHEPTUs 3apSHKEHHOTO KOHICHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol

M3mepenue 31eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. llocmoannstii 3n1exkmpuyeckuil mox. Toxu 6 paznuunsix cpedax

ONEeKTpUYECKUN TOK. Y CIOBUS CYILECTBOBAHUS ANEKTPUUECKOro Toka. Mictounuku Toka. Cuna toka. [IocTosIHHBIN TOK.
Hamnpspxenune. 3akon OMa Jy1st y9acTka IeTu.

OIIEKTPUYECKOE COMPOTHUBICHHUE. YJIEIbHOE COMPOTUBICHUE BelecTBa. IlocienoBaTenbHoe, MapajlielbHOE, CMEIIaHHOE
COCTMHCHIE MTPOBOTHUKOB.

Pabota amektpudeckoro Toka. 3akoH Jxoynsa—JIenma. MomHOCTE 3JIEKTPUIECKOTO TOKa.

ONEKTPOABMKYINAS CUjIa W BHYTPCHHEE CONPOTHBICHHUE WCTOYHHMKA TOKa. 3akoH Owma s TMoJHOW (3aMKHYTOM)
anekTpudeckoi nenu. Kopotkoe 3aMbIkaHue.



DJNIeKTpOHHAS TPOBOIUMOCTH TBEPIBIX METAJIIOB. 3aBUCUMOCTh  CONIPOTHBIICHUS METAJLJIOB oT
TeMriepaTypbl. CBEpXIIPOBOUMOCTD.

OneKTpuYecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TYYKOB.

[HomynpoBogumku. CoOcTBeHHass W TpUMEcHas TPOBOJUMOCTH TONMYNMpoBOAHHWKOB. CBoO#CTBa  P—N-Tiepexofa.
[omrympoBOTHUKOBBIE TIPUOOPHI.

DNEeKTPUYECKUN TOK B PACTBOPAaX U pPaciliaBax AJIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLMALIMS. DIICKTPOIIH3.
DNeKTpuYecKuil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTENBHBIN pa3psia. Monuus. [1na3zma.

TexHUYEeCKHE yCTPOUCTBA U MTPAKTUIECKOE PUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, ICTOYHHUKH TOKA,
3IEKTPOHArPEBATEIBHBIE MPUOOPHI, ICKTPOOCBETUTEIBHBIC IPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIH JTUO/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, TOTYITPOBOAHUKOBEIN THO/T, TATbBAHHKA.

Jlemoncmpayuu

M3mepenue cuiibl TOKa U HAIPSDKECHMUS.

3aBUCUMOCTH COIIPOTHUBIICHUS IMTMIMHAPHICCKAX TPOBOTHUKORB OT JJTHHEI, ILTOMIA TN TIOTIEPEIHOr0 CCUCHUS U MaTeprara.
CwMenraHHOe CoeTMHEHNE TIPOBOIHIKOB.

[IpssMmoe u3MepeHue IMEKTPOABMKYIIEH CHibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO dJIEMEHTA U OICHKA BHYTPEHHETO
COTIPOTHBIICHUSL.

3aBHCHMOCTD COITPOTHUBJICHUSA MCTAJIJIOB OT TEMIICPATYPHI.

IIpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii pa3psia U IpOBOJUMOCTb BO3AYyXa.

OOHOCTOPOHHSSA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi N3yuenne

CMEILIAHHOI'O COEAMHEHUS PE3UCTOPOB.

W3mepenue 3neKTpoABHKYIIEH CHIIbl HCTOUYHHMKA TOKA U €ro BHYTPEHHEro conpoTusiaeHus. Habmonenne

JNEKTPOIH3A.

Me:xnpeaMeTHbie CBA3H

Uzyuenwne kypca puzuku 6a30Boro ypoBHs B 10 Klacce OCYIIECTBISIETCS C YIETOM COJIEPKATENBHBIX MEKIIPEAMETHBIX CBS3eH
C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeorpaduH U TEXHOJIOTUH.

Mesicnpedmemuvle nousmusi, CBI3aHHbIE C U3YYEHHEM METOJOB HAayYHOIO NO3HAHMS: SIBIIEHHE, HAY4HBIH (akT, rumoresa,
¢busnueckas BeIU4MHA, 3aKOH, TEOPHs, HAOIIOICHNE, SIKCTIEPUMEHT, MOISIUPOBAaHNE, MOJIETIb, H3MEPEHHE.

Mamemamuka: pelleHHE CUCTEMBl ypaBHEHMH, JuHeWHas ¢(yHKuus, napabona, rumepOona, MX TrpaQUKu M CBOICTBA,
TPUTOHOMETpUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPHUIECKOE TOXKIIECTBO, BEKTOPHI
U MX IPOEKIUHU Ha OCH KOOPAHHAT, CIIOKEHNE BEKTOPOB.

buonoeusi: MexaHnveckoe IBWKEHHE B JKUBOW mpupozae, Ouddysus, ocMoc, TEmIOOOMEH >KHMBBIX OPraHU3MOB (BUABI
TeIUIonepeayuu, TeIJI0BOE PaBHOBECHE), NEKTPUIECKHE SBJICHUS B XKUBOW MIPHUPO/IE.

Xumus: THCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAs Macca, TEIIOBbIE CBOWCTBA
TBEPABIX TEI, )KUIKOCTEN U ra30B, NEKTPUUIECKHE CBOMCTBA METAIIIOB, SIEKTPOIUTHYECKAs JUCCOLUALIVSI, TabBaHUKA.
I'eocpaghus: BTaXXHOCTB BO3/LyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeusa: TtpeoOpa3oBaHUE MBIKCHHWA C HCIIOJB30BAaHMEM MEXaHW3MOB, VU€T TPEHHUS B TEXHUKE, ITOAIIAITHUKH,
MCIIOJIb30BaHNE 3aKOHA COXPAaHEHMs MMITyJbca B TEXHUKE (paKeTa, BOXOMET U JIpyrue), ABUTaTeslb BHYTPEHHEIO CrOpaHus,
rnaposBast Typ61/IHa, OBITOBOM XOJOJUJIIBHUK, KOHAUITUOHEP, TEXHOJIOTHUU ITOJIYYCHUSA COBPEMCHHBIX MaTEpUaioB, B TOM YHCJIC
HaHOMATEPHUAIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE SJIEKTPOIpPHUOOpPOB, KCEPOKC, CTPYHHBIH
MIPUHTED, AJIEKTPOHATPEBATENBHBIE TPUOOPHI, SIIEKTPOOCBETUTENbHBIE MTPHOOPHI, TaTbBAHUKA.

11 KJIACC Pa3zaen 4. DjeKTpOAUHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumnas UHOYKUU

ITocTostHHbIe MaruuTel. B3aumoaelicTBre NOCTOSTHHBIX MarHuTOB. MaruutHoe nosne. Bexrop MmaruutHo# nnaykiuu. [punnmn
CYNEpHO3UIIMM MarHUTHBIX TTosiel. JINHMKM MarHuTHOM MHAYKUIMK. KapTuHa TMHANA MAarHUTHON MHIYKIIMU TIOJISI TOCTOSTHHBIX
MarHMTOB.

MarnuTtHOE nojie MPOBOJHUKA C TOKOM. KapTuHa AMHUN MHAYKIIMU MArHUTHOTO MHOJS JIMHHOTO MPSIMOTO MPOBOAHHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MTPOBOIHUKA, KATYIIIKU ¢ TOKOM. OTBIT Opcrena. BzanmoelicTBre TPOBOIHUKOB C TOKOM.

Cuta AMmriepa, e€ MOAYJIh M HalpaBJICHHUE.



Cua Jlopenria, €€ MOIyJb U HampaBiicHue. JBIKEHUE 3apsHKCHHOW YaCTHUITHI B OJHOPOIHOM MarHUTHOM TTojie. PaboTta criibl
Jlopenua.

SIBneHue 3neKTpoMarHuTHOU UHAYKUUU. [I0TOK BeKTOpa MarHUTHOM MHAYKIMU. DIEKTPOABMKYIIAS CHUIa UHAYKIIMHU. 3aKOH
3JEKTPOMArHUTHON uHAyKunu Papanes.

BuxpeBoe snektpuyeckoe mosie. DIEKTPOABIKYIIAS CHIIAa WHAYKIMH B TPOBOJHHUKE, IBKXKYIIEMCS IOCTYIATEIbHO B
OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenia.

MHIyKTUBHOCTG. SIBIIEHHE CAMOUHIYKIIUU. DICKTPOABMKYIIAS CUIIa CAMOMHAYKIIMA. DHEPTuUs

MarHATHOTO TTOJISl KaTyIIKH C TOKOM.

DIIeKTPOMarHUTHOE TI0JIC.
TexHUYeCKHEe YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHBIE MAarHUTBI, AJICKTPOMATHUTHI, 3JIEKTPOIBUIATEIb,
YCKOPHTEIN 3JIEMEHTAPHBIX YACTHII, HHAYKIIUOHHAS TICYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO ITy4YKa MATHUTHBIM ITOJIEM.
JIMHMM MHAYKIUY MarHUTHOTO TOJIS.
B3anmozeiicTBue AByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.
SIBneHue 3MeKTPOMarHuTHON UHAYKLIUH.

ITpaBuno Jlenna.

3aBUCUMOCTb SJIEKTPOJBHKYIIEH CHIIBI HHIYKIIMHM OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO TIOTOKa.
SIBneHne caMOMHAYKINH.

Yuenuueckuii sxcnepumenm, aabopamopuvie pabomoi N13yuenne
MarHATHOTO TIOJISl KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUS IOCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOM.
HccenenoBanue siBleHMs! 3JEKTPOMATHUTHON HHTYKLIUU.
Paznea 5. Kosre0anus 1 BOJHEI

Tema 1. Mexanuueckue u 31eKmpomMazHummule KOAeOanus
Konebarenbnas cucrema. CBoOoaHbBIE MeEXaHWYECKHE Koslebanus. ['apmonnueckue konedbanus. Ilepuon, yactora, amMmmuryna

u Qaza kosnedanuil. [IpyxuHHbBIA MasTHUK. MaTeMaTHYeCKU MasTHUK. Y paBHEHHE TAPMOHUYECKUX KOJIeOaHuil.
[IperparieHre sHEPTUK ITPU TAPMOHUYCCKUX KOJICOaHHSX.

KoneOartenbHbiii koHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B HJCALHOM KOJIeOAaTEIIbHOM KOHType. AHalorus
MEXJTy MEXaHWYECKIUMH U 3JIEKTPOMarHUTHBIMU KoJieOanusmu. @opmya TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B UJI€ATEHOM
KOJIe0aTeIbHOM KOHTYPE.

[IpencraBinenne o 3aTyxamImUX KoleOaHUAX. BbIHyKIeHHbIE MexaHWYeckne KoneOaHus. Pe3onanc. BwiHYy)IeHHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUSI.

Ilepemennsbiii Tok. CHUHycOMIANbHBIM MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYAHOE W ACUCTBYIOIIEE
3HAYCHHUE CUJIBI TOKA U HATPSDKCHUS.

Tpanchopmartop. IIpon3BoACTBO, Mepemaya U IMOTPEOJICHUE JIIEKTPHUUCCKON SHEPruu. IKOJIOIMYSCKHE PHCKH IPH
MPOU3BOJCTBE IEKTPodHEeprun. KynbTypa UCnob30BaHUs 3JEKTPOIHEPTUH B IOBCETHEBHOM JKU3HU.

TexHaudeckue yCTpOUCTBa U MPAKTHICCKOE MPUMEHEHHUE: MIEKTPUUCCKIH 3BOHOK, TEHEPATOP IIEPEMEHHOTO TOKa, TINHUN
aJeKTponepenay. Jemoncmpayuu

HccnenoBanne nmapaMeTpoB KOJIEOATEIHHON CHCTEMBI (TIPYKUHHBIN MIIM MAaTEeMAaTHYECKHA MAsSTHHK).

HaburoieHue 3aTyXxammux KojaeoaHuii.

HccnenoBanrie CBOWCTB BHIHYKICHHBIX KOJICOAHMIA.

Habnronenue pezonanca.

CBOOOTHBIC AJICKTPOMArHUTHBIE KOJICOAHUSI.

OciorpaMMBbI (3aBUCHMOCTH CHITBI TOKA M HANIPSDKEHUS. OT BPEMEHHM) IS DJIEKTPOMArHUTHBIX Kollebannid. Pezonanc

MIpH MOCIEAOBATEILHOM COSIUHEHUH PE3UCTOPa, KATYIIKU UHIYKTUBHOCTH U KOHJIEHCATOPA.



Mopnenb TUHUH JIEeKTPOoTIepeIadm.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanne 3aBHCUMOCTY TIEPUOJ1a MAITBIX KOJICOAHU! TPy3a Ha HUTH OT JUITMHBI HUTH U MacChl Tpy3a.
Hccnenoanue nepeMEeHHOT0 TOKa B IIEH U3 MOCIEAOBATEILHO COSIUHEHHBIX KOHACHCATOPA, KATYIIIKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKmMpOMAHUMHbIE GOJIHbL

MexaHnueckre BOJHBI, yciaoBus pacnpocTpanenus. I[lepuon. CkopocTs pacnpocTpaHeHHs U JuIMHa BONHBL. [lomepeynsie u
HpOoJONbHBIE BOMHEL MHTEpdepenns u andpakius MEXaHHIeCKUX BOJH.

3Byk. CkopocTs 3ByKa. [ pomKkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

OJeKTpOMarHuTHBIE BOJHBI. YCIOBHSI M3Iy4YCHHUs JICKTPOMATHUTHBIX BOJNH. B3anmHuas opueHrtanus BekropoB E; B, V B
JNIEKTPOMAarHUTHOM BoiHE. CBOICTBA AIIEKTPOMATHUTHBIX BOJIH: OTpPaXCHHUE, NPEJIOMIICHHE, HONspu3aims, Judpaxmous,
untepdepenuusi. CKOpoCTb 3EKTPOMAarHUTHBIX BOJIH.

[Ikana 3meKTpOMarHuTHBIX BOJIH. [[pUMEHEHNE AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
TIpuHIIATIBEI paTUOCBSI3H U TEIEBUACHHS. Pamnomokamus.

OJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAFOIIEH Cpebl.
TexHudeckue yCTpONCTBA M IPAKTHUYECKOE NPUMEHEHHE: MY3bIKalbHbIE MHCTPYMEHTBHI, YJIbTPa3ByKOBas JUAarHOCTUKA B
TEeXHHUKE U MEIHUIINHE, pajap, paIuONpUEMHIK, TEIeBH30D, aHTeHHA, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoCTpaHECHUE TTOMEPEUHBIX U MPOIOIHHBIX BOJH.

Konebmnromieecst Teno Kak ICTOYHUK 3BYKA.

Habmronenue otpaxeHus U IpeIoMIICHHS MEXaHUIECKHIX BOJTH.

Habmronenve natepdepeHInu ¥ U paKkiiid MEXaHUISCKUX BOJIH.

3BYKOBOI1 pe3oHaHC.

Habmroenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIDIATYIOM M YaCTOTON KOJeOaHUH.

HccnenoBarne CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, IPETIOMIICHHE, TTOJsIpr3anus, TudpaKius, nHTepdepeHITHs.
Tema 3. Onmuka

TI'eomerpuueckas onrtuka. [IpsiMonuHeliHOe pacIpOCTpaHEHHE CBETa B OAHOPOAHOU cpeae. JIyd cBera. ToueUHBIM HCTOUHUK
CBeTa.

OTtpaxkeHHe CBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHre n300pakeHUil B IIJIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI IPeOMIICHUS cBeTa. AOCOIOTHBIN NOKa3aTesb npenoMieHus. [loiHoe BHyTpeHHee OTpakeHue.
IIpenenbHblii yroJl MOJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CinoxHbIi cocTaB Oenoro csera. Lger.

CoOupatonime 1 paccemBaroniue JTUH3bI. ToHkas nuH3a. DOKyCHOE paccTOsIHWE W ONTHYECKas CHja TOHKOW JIMH3BI
[loctpoenne n300paskeHU B COOMPAIOIIMX W pacceuBaroIuX JnH3aX. PopMmyna TOHKOW JTUH3BL YBEIWYEHHUE, JaBaeMoOe
JIMH30M.

IIpenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

Bonnosas ontuka. Untepdepenuus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS HAOIIOAEHUSI MAKCUMYyMOB 1 MUHMMYMOB B
nHTep(HEePEHIINOHHON KapTHHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxknust  cBera. dudpaxnuoHnas peméTKa. Ycenosue HaOJFIO/IEHUsI  TJIaBHBIX

MakCUMyMOB TMpPH  [aJECHUX MOHOXPOMAaTHYECKOTO CBEeTa Ha AU(DPAKIIMOHHYIO PELIETKY.

Ilonspusanus ceera.

TexHHUECKHE YCTPOMCTBA M MPAKTUUYECKOEe NPUMEHEHHE: OUYKH, Jymna, (hoToanmapaT, NPOSKIIMOHHBIN anmnapar, MEKPOCKOII,
TEJIECKOII, BOJIOKOHHAS ONITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISPOH.

Jlemoncmpayuu

[IpsiMmonuHeliHOE pacpocTpaHeHNE, OTPaKEHHE U IpejoMiieHue cBeTa. OnTHYecKue mprudopsl.

ITonHOE BHYTpeHHEe oTpaxkeHne. Mozenb CBETOBO/IA.

UccnenoBanne cBONCTB N300paKCHUH B JIMH3aX.

Mopnenu MUKpOCKOIIa, TEJIECKOIa.

Habmronenue natepdepeHnuy crera.

HaGmonenue nudpakiuu cBera.

HaGnronenue qucrepcuu cBeTa.



[Tomydenue criekTpa ¢ MOMOIIBIO TIPU3MBI.
ITonydyenue cexTpa ¢ MOMOIIBI0 TU(PPaKIIHOHHON PEIIETKH.
Ha0uroieHue mossipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul
M3mepenue mokaszaTesst MpeIoMIICHUS CTEKJIA.

HccnmenoBanne CBOMCTB H300pKCHHUHA B TMH3AX.
Habmronenue aucnepcun ceera.

Pa3znen 6. OcHoBbBI clienIUAJIbHOH TEOPUU OTHOCUTEIbHOCTH
I'panuipl IPUMEHUMOCTH KlIacCHYeCKOM MexaHuku. [locTynaTel cenuanabHON TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTD
MOJIyJISI CKOPOCTH CBETa B BaKyyMe, IPUHITUI OTHOCHUTEIEHOCTH DUHIITeHHA.

OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIECHHE BPEMEHH U COKPAIEHUE ITTHHBEI.

OHeprus U UMITYJIbC PEISTUBUCTCKOMN YaCTHIIBI.

CBsI3b Macchl ¢ SJHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKOM YacTUIIBl. DHEPTHsl ITOKOSI.

Pasnen 7. KBanToBasi pusuka

Tema 1. Inemenmol KGAHMOGOU ONMUKU

®otonsl. Dopmyna [lnaHka cBs3u sHEprin (HJOTOHA C €ro YaCTOTOH. JHEPrUs U UMIYJIbC (POTOHA.

OtkpeiTie u uccnenoBanue Gorodddexra. Ompitel A. I'. Cronerosa. 3akoubl GoTodddexTa. YpaBHeHHEe DUHIITEIHA IS
tdoroaddekra. «Kpacnas rpanuna» Gotosddexra.

Hasnenue ceeta. OnbiTel I1. H. JIeGenera.

XuMHUYECKOE ACICTBUE CBETA.

TexHUYECKHE yCTPOUCTBA U MMPAKTHIECKOE MPUMEHEeHHE: (OTOdIEMEHT, (OTONaTIHNK, COTHEYHAsT OaTapesi, CBETOUO/I.
Jlemoncmpayuu

®o103(PpPeKT HAa yCTaHOBKE ¢ IMHKOBOM MIACTUHOM.

HUccnenoanne 3akoHOB BHENTHETO (poTod(hdekTa.

Ceetoauon.

Conneunas GaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Peszepdopaa mo paccesnuto o -dactun. [lnanerapnas moxmens atoma. Iloctynatel bopa.
Wznydenue u morjomieHue (HOTOHOB MPH MEpeXojie aTOMa C OJTHOTO YPOBHsI SHEPTUH Ha JIpyroi. Bumael cnektpos. Criektp
YPOBHE 3HEPTUHU aToMa BOAOPOJA.

Bonnossie coiicTBa yactuil. Bomusl ne bpoitns. KopmyckynsipHO-BOTHOBOH Ayaiu3M.

CrioHTaHHOE 1 BBIHY)KJIEHHOE U3Ty4YEHHUE.

TexHHUEeCKHEe YCTPOWCTBA W MPAKTHYECKOE MPUMEHEHHWE: CHEKTPATbHBIN aHamu3 (CHEKTPOCKOIM), Ja3ep, KBaHTOBBIN
KOMITBIOTED.

Lemoncmpayuu

Mopnens onbita Pesepdopna.

OnpeesnieHne JUIMHBI BOJTHEI Ja3epa.
HaburoieHue TuHeHyaThIX CIIEKTPOB U3JTyUYCHMSL.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopule pabomol
HaburoieHue TuHeHyaToro CreKTpa.

Tema 3. Amomnoe adpo

OKCIIEpUMEHTHI, T0Ka3bIBAIOIINE CIOXKHOCTD CTpOeHUs siapa. OTKpbITHe paanoakTuBHOCTH. OnbIThl Pesepdopaa mo
OTIpEIETICHUIO COCTaBa PaMoOaKTUBHOTO W3ITyYeHHS. CaoiicTBa anbha-, Oera-, ramma-
W3ITyYEeHHS. BnnsiHue paanoakTHBHOCTH Ha KUBBIE OPTaHNU3MEI.

OTKphITHE POTOHA U HekTpoHa. HykinonHas Moaens sapa [efizenOepra—lBanenko. 3apsz sapa. MaccoBoe 4rco sapa.
W3oTomsl.

Anbda-pacnaz. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['aMMa-n3nydenue. 3aKoH painOaKTUBHOTO paciaga. DHEprHs
CBSI3U HYKJIOHOB B siiipe. Slnepuble cuibl. JledexT Maccsl sipa.

SnepHble peakuuu. /leneHre v CUHTE3 AEp.
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Snepubrii peakrop. TepmosimepHbiii cuHTE3. [Ipo0aeMBI M TEPCIEKTUBEI SACPHON DHEPTETUKHA. DKOJIOTHUECKHE ACTICKTHI
SIIEPHON SHEPTeTHKH.

OnemMeHTapHble YacTHIBI. OTKPBITHE TTO3UTPOHA.

MeTo 161 HAOTIOACHUS U PETUCTPAIIIH HIEMEHTAPHBIX YaCTHII.

DyHIaMeHTaIbHBIE B3aUMOeicTBHs. ENUHCTBO (hr3nueckoil KapTHHBI MEpa.

TexHMUECKHE YCTPOMCTBA U PAaKTHUECKOE IPUMEHEHHE: T03UMETp, Kamepa Bunbcona, siaepHslid peakTop, aToMHast bomoa.
Jlemoncmpayuu

Cu€TunK NOHU3UPYIOIINX YACTHII.

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

HUccnenoBanue TpekoB 4acTHII (IO TOTOBBIM (oTOrpadusim).

Pa3nen 8. DieMeHTHI ACTPOHOMUH M ACTPO(PUIUKH

Ortarnsl pa3BuTHs acTpoHOMMH. [IpuKkiiagHOe 1 MUPOBO33pEHUYECKOE 3HaUEHNE aCTPOHOMUH. Bun

3BE3aHOTO Heba. Co3BE3 MU, IPKUE 3BE3/TBI, TUIAHETHI, HX BUAUMOE IBUKCHHE.

Conneynas cucrema.

Connue. ConneyHast akTUBHOCTh. McTounuk sneprun ComnHua u 3BE371. 3BE3/bI, UX OCHOBHBIE XapaKTepUCTUKH. J{narpamMmma
«CTIEKTPANBHBIH KJTacC — CBETUMOCTBY. 3BE3BI INIaBHOM MOCIEI0BATEIFHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB IS 3BE3]T

TJIaBHOM MocneoBaTenbHOCTH. BHyTpeHHee cTpoeHue 38€31. COBpeMEHHBIE MPEICTABICHUS O TPOUCXOKICHUH U 3BOJIOINH
ConHua u 3B€37. OTalbl )KU3HU 3BE3.

Mrneunsiii [Iytes — nama [ManakTtuka. [lonoxenue u nemwxenue Comuna B ['amaktuke. Tumbl ranakTuk. PaguoranakTuku u
KBa3apbl. YEpHBIE NBIPHI B Apax raJlaKkTHK.

Bcenennas. Pacmupenne Bcenennoii. 3akon Xa60ma. PasbOeramme ramaktuk. Teopuss boipmioro B3pbiBa. PemmkToBoe
U3ITy4YeHHeE.

MacmmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpPOHOMHUHU.

Yuenuueckue nabnwooenus

Habmionenust HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHHUEM KOMIIBIOTEPHBIX MPUJIOKEHUH AJISl ONpENeNiCHUs IOJIOKEHMS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/ust CeBEepHOro Monymiapus u sipkue 3B€3apl. HabmoneHus B
teneckon JlyHsl, mnanet, Maeunoro [TyTu.

Oodo0maroniee MOBTOPpEeHHE

Postb ¢pu3uku 1 acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHYECKON, COLTMATIbHOM M STHYECKOH cepax AeITeIbHOCTH YeJI0BeKa,
POIb U MecTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTHHE MUPA, POJIb PU3MYECKON TEOPUU B POPMUPOBAHHU
NpEeACTaBICHUH 0 (GU3NUECKON KapTHHE MUPA, MECTO (PU3MUYECKON KaPTUHBI MUPa B O0LIEM PALY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEACTABICHUN O IPUPO/IE.

Me:xnpeaMeTHbIe CBA3H

Uzyuenwne kypca puzuku 6a30Boro ypoBHs B 11 Kiiacce ocymiecTBIsETCs ¢ YIETOM COJIEPKATEINBHBIX MEKIIPEAMETHBIX CBS3er
C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeorpaduH U TEXHOJIOTUH.

Mesicnpedmemuvle nousmusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAayYHOIO MO3HAHUS: SIBJICHHE, HAYYHbIH (akKT, THIOTE3a,
(uznveckas BeTMUMHA, 3aKOH, TEOPUs], HAOIIO/ICHHE, SKCIIEPUMEHT, MOJISIIMPOBAHUE, MOJIE)b, H3MEPCHHE.

Mamemamuka: peuieHNE CHUCTEMbl YpaBHEHHH, TPHUIOHOMETpUYECKHE (PYHKIHMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'C€HC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOKJECTBO, BEKTOPHI M MX MPOEKIINU HA OCH KOOPJINHAT, CII0KEHNE BEKTOPOB, IPON3BOIHBIC
3JIEMEHTAPHBIX QYHKIHHA, TPU3HAKH IOJO0HS TPEYTOJIbHUKOB, ONIpeAeSICHHE TUIOLIAaI1 MIIOCKUX Uryp 1 00bEMa Tel.
buonoeus: anextpuieckue sBICHUS B )KUBOW NPUPOJIE, KojeOaTeIbHbIe ABHKEHNUS B )KUBOW IIPUPOJIE, ONTUYECKUE SIBICHUS B
JKUBOM TIPHUPOJIE, IEHCTBHIE paaIliil Ha )KUBBIE OPTaHU3MBL.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAIIIMYECKAs CTPYKTYpa TBEPIABIX TEJI, MEXaHU3MBI 00Pa30BaHMsI KPUCTAIUINIECKON
PEIETKY, CIEKTPAJIbHBIN aHAIN3.

leocpaghus: MarHUTHBIE TONIOCA 3EMIIM, 3aJIEKH MAarHUTHBIX PyJ, (OTOChEMKA 3EMHOHM IOBEPXHOCTH, TpeJICKa3aHhe
3eMIIETPSICEHUH.

Texnonocus: TWHUHM DIIEKTPOIEpead, T€HepaTop IMEPEeMEHHOTO0 TOKa, 3JIeKTPOJABHraTellb, WHAYKIHMOHHAA Iedb, panap,
paauonpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meub, MpoeKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJHEYHAs
Oatapes.
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HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBI 1O ®U3UKE HA YPOBHE CPEJJHEI'O
OBILIEI'O OBPA30BAHUSA

OcBoenue yueOHOro npeamera «Dus3rka» Ha ypoBHE CpeIHEro 0011ero oopa3oBanus (0a30BbIil YPOBEHB) JOHKHO 00ECICUNTh
JIOCTHKCHHE CIICTYIOIIUX TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3yJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOro mnpeamera «Dusnka» JIOKHBI OTpaKkaTh TOTOBHOCTh M CIIOCOOHOCTH
o0yJaronmxcs pyKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UITHEH TNIHOCTH, CHCTEMOH IIEHHOCTHBIX OPHEHTAITHH,
MO3UTHBHBIX BHYTPECHHHUX YOSKIEHUH, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IICHHOCTSM POCCUHCKOTO OOIIECTBA, PACITUPEHHUEC
JKU3HEHHOTO OTBITA U OTBITA JEeSITETFHOCTH B IPOIIECCE PeaTn3alliil OCHOBHBIX HATIPABJICHHUH BOCITUTATEIFHON e TeNbHOCTH,
B TOM YHCJIC B YaCTH:
1) rpa:knaHcKoOro BOCIIUTAHMS:
c(hOpMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YUAIOIIEr0Cs KaK aKTHBHOT'O M OTBETCTBEHHOTO WICHA POCCUICKOTO O0IIEeCTRA;
MPUHATHE TPAAUIINOHHBIX 00IIEYEIOBEYECKIX TYMAHUCTUIECKIX M IEMOKPATHIECKHAX IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpECaxX TPakJaHCKOro OOIIEeCTBa, Y4acTBOBaTh B CAMOYIPABICHUU B
o0pa3oBaTenbHON OpraHu3aIlny;
YMEHHE B3aHMO/ICHICTBOBATh C COIMATBHBIMI HHCTUTYTaMH B COOTBETCTBHHY C UX (DYHKIMSAME U Ha3HAYEHHUEM; TOTOBHOCTD K
TYMaHUTAPHOU U BOJIOHTEPCKON JCATCIHLHOCTH; 2)IATPHOTHYECKOT0 BOCIIMTAHUSI: CPOPMHUPOBAHHOCTH POCCUHCKOM
TPaXXTaHCKON MIEHTHYHOCTH, MATPHOTH3MA; IIEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM
POCCHUHCKUX YIEHBIX B 00JIACTH (PU3UKU U TEXHHUKH, 3)IyXOBHO-HPABCTBEHHOI0 BOCMIUTAHUS: CYOPMUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUA, STUICCKOT'O TMOBCJICHUS,
CHOCO6HOCTL OLICHMUBATDb CUTYallUIO U IPUHUMATL OCO3HAHHBIC PCHICHUSA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI
Y [IEHHOCTH, B TOM YHCIIE B JIEATENILHOCTH YYEHOTO; OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOCHHE YCTOWYHBOTO OYyIyIIEro;
4)3cTeTUYECKOT0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIICHUE K MHUPY, BKIIFOUasi ICTETUKY HAYIHOTO TBOPUECTBA, MPUCYIIETO (PU3MUECKOi HayKe; S)Tpya0oBOro
BOCIIMTAHMSA:
MHTEpEeC K Pa3iuuHbIM cepaM MpoPecCHOHATEHON AESTENLHOCTH, B TOM YUCIIE CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE
COBepIIaTh OCO3HAHHBIN BBHIOOP OyAyIIel mpodeccHur W pealn30BLIBATh COOCTBEHHBIE XU3HEHHBIE IJIaHBI; TOTOBHOCTH H
CIIOCOOHOCTh K 00Pa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH (DU3MKK HA MPOTIKECHUM BCEH KHU3HU; 6)3IKOJIOTHYECKOTO
BOCHUTAHHA: C(HOPMHUPOBAHHOCTH IKOJIOTUIECKOH KYIbTYPBhI, OCO3HAHHE TII00ATBHOTO XapaKTepa IKOJIOTHIECKUX TPo0IeM;
IJIAHUPOBAHUE W OCYIIECTBICHUE NEHCTBHM B OKPYXKAIOMIEH Cpele Ha OCHOBE 3HAHUS IENiCH yCTOWYMBOTO Pa3BHTHS
YEII0BEYECTBA;
pacIIMpeHyre OIbITa JIEATEIHHOCTH YKOJIOTHYECKOI HANPaBIEHHOCTH HAa OCHOBE MMEOIINXCSA 3HAHUH 10 (PM3HKE; 7)IeHHOCTH
HAYYHOTI'0 NMO3HAHUS:
c(hOpMHUPOBaHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3NYECKON HAYKH; OCO3HAHUE
[EHHOCTH HAy4YHOH JeATeNIbHOCTH, TOTOBHOCTh B TIpollecce HW3yueHHs (U3UKH OCYIIECTBIATh TNPOCKTHYIO H
WCCIIEIOBATEIBCKYIO IEATENFHOCTh UHANBUYyaIbHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHBbIE YHUBEPCcAJbHBbIE YUeOHbIe AeiicTBUs ba3oBble

JIOTHYeCKHe JeHCTBHUS:

CaMOCTOSITETIbHO (OPMYJIMPOBATh W aKTYaIM3UPOBaTh MPOOJEMy, paccMaTpuBaTh €€ BCECTOPOHHE; ONpPEAEISATh LeNu
ACATCIIBHOCTH, 3a/laBaTh MapaMETpPbl W KPUTCPUU HUX MJOCTHIKCHUA, BBIABIATL 3aKOHOMCPHOCTU MW IMPOTUBOPECUHA B
paccMaTpuBaeMbIX (PHU3MYECKHX SIBJICHUSX; pa3pabaTbiBaTh IUIAH PELICHMS MPOOJEMBbI ¢ YU4ETOM aHaIM3a HMMEIOIINXCS
MaTC€pUuajIbHbIX 1 HEMATCPHUAJIbHBIX PECYPCOB; BHOCHUTH KOPPEKTUBEI B ACATCIIBHOCTD, OLICHNBATh COOTBETCTBUC PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKH IMOCIEACTBUN AEATENIHOCTH; KOOPAMHHPOBATH M BHINOJHATH pabOTy B YCIOBHSIX PEalbHOTO,
BUPTYAJIbHOI'O H KOM6HHHpOBaHHOFO BSaHMOﬂeﬁCTBHH; pa3BuUBaTh KPEATUBHOC MBIIJICHUC NPU PCHICHUMN XWU3HCHHBIX
npobieM.

Ba3oBble ucciaenoBareJbCKHe JCHMCTBHMA: BIAJETh HAYYHOH TEPMMHOJOTHEH, KIIOUYEBBIMU IOHITUSAMU U METOJAMHU
(¢u3nueckoil HayKW; BIAJETh HAaBBIKAMHM Y4eOHO-HUCCIIEAOBATEIbCKOH M NPOEKTHOM AEATEILHOCTH B 00JacTH (U3MKH,
CIIOCOOHOCTBIO UM TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pelleHHs 3aaad (U3MUECKOro COICpXKaHus,
IIPUMEHEHUIO Pa3INYHBIX METOJOB [TO3HAHYS,
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BJIAIETh BHJAMHU AEATEIBHOCTH IO TOJyYCHHIO HOBOTO 3HAHUS, €0 MHTEPIPETAINH, IPeoOpPa3oBaHUIO M MPHMEHEHHIO B
Pa3IUYHBIX YYEOHBIX CUTYalUsIX, B TOM YHCIIE PU CO3AaHMUH YUEOHBIX MPOEKTOB B 00JaCTH (PU3HKH;

BBISBIISITH NPUYMHHO-CIEICTBEHHBIC CBS3M W aKTyaJlU3UpOBAaTh 3a/ady, BBIIBUTATh THIOTE3y €€ pelleHHs, HaXOIHUTh
apryMEHTHI IS TOKa3aTeNbCTBAa CBOMX YTBEPIKICHUH, 3a/1aBaTh ITapaMeTPhl M KPUTEPUH PEIICHHS;

aHATM3UPOBATh TOJYYEHHBIE B XOJE pEIICHHs 3aJadyd pe3yJabTaThl, KPUTHUYECKH OLEHHWBAaTh HX JIOCTOBEPHOCTH,
IPOTHO3MPOBATh N3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTH M (hopMyIMpoOBaTh COOCTBEHHBIC 3a/laull B 00pa30BaTEIBHON JEATEIBHOCTH, B TOM YHCIE NIPU M3y4eHUH (DU3UKH;
JaBaTh OLIEHKY HOBBIM CHTYallMsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS MO (PU3HKE B MPAKTHUYECKYIO 00JIACTh KU3HEACATEIBHOCTH;

YMEeTh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeil; BBIABUTATh HOBEIC

UJIeH, TIpeuIaraTb OPUTHHAIBHBIC TIOIX0/IBI M PEIICHHS; CTaBUTH MPOOJIEMBI U

3aJa4u, JOIMyCKalOUINe albTePHATUBHBIC PEILICHHUS.

Pa6ora ¢ undopmanueii:

BJIQIETh HABBIKAMH TOJTydeHUs MH(GOpPMAIK (U3NUECKOT0 COMEpKaHUS M3 MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISTH ITOKCK, aHAJIN3, CHCTEMATH3ALNIO U HHTEPIIPETALNIO HH()OPMAIINH Pa3INIHbIX BHIOB U (JOpM IpeIcTaBICHUS;
OLICHUBATH JIOCTOBEPHOCTH HHPOPMALINH;

HCIIOJIB30BaTh CpCACTBa I/IH(I)OpMaHI/IOHHI)IX )41 KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B peIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHLIX 3a/1a4d C CO6J'IIOILCHI/I€M Tpe6OBaHI/H71 SProHOMUKH, TCXHUKHN
0e301MacHOCTH, TUTHEHBI, pecypcocOepe:KeHus, MPaBOBEIX U 3THYECKUX HOPM, HOPM HH(POPMAIIHOHHON 6€30MacHOCTH;
CO371aBaTh TEKCTHI (PM3MYECKOrO COJCP)KaHUS B PAa3NM4YHBIX (hopMmaTax ¢ yd4éTOM Ha3HA4YeHUs MHPOPMAIMU U IETEeBOM
ayJUTOPUH, BEIOMpask ONTUMAIILHYIO (POPMY MPEICTABICHUS M BU3yaTH3aIINH.

KoMMyHHKaTHBHbIE YHHBePCATbHbIE yUeOHbIe 1efiCTBUs: OCYIIECTBIATh

o0mIeHue Ha ypoKax (QU3MKH U BO BHE-YPOUHOU AEATEILHOCTH; PAcIlO3HABATh

HPEANOCHUIKNA KOH(QIUKTHBIX CUTYAIlMi M CMATYaTh KOH(IMKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIATaTh CBOIO TOUKY 3PEHUS C MCIOIb30BAHUEM S3BIKOBBIX CPEJICTB; IIOHUMATh

Y UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON ¥ UHIUBUIyaJIbHOU PaOOTHI;

BBIOMPATh TEMAaTUKy M METOJBI COBMECTHBIX JICHCTBHH C y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaKIOTO HiIeHa
KOJIJICKTHBA, IIpUHUMAaThb LCJIN COBMECTHOM ACATCIIBHOCTHU, OPTraHU30BbIBATHE W KOOPAHWHHUPOBATH IleflCTBH;I no eé
JOCTH)KEHHIO: COCTaBJIAThH IUIAH JEHCTBHM, paclpeieNsiTh PO C YYETOM MHEHUH yYacTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOH pabOThI;

OILICHMBATh KAYE€CTBO CBOETO BKJIA/Ia M KaXKJIOTO yYaCTHUKA KOMaH bl B OOIIUI pe3yNbTar 1o pa3paboTaHHBIM KPUTEPHSIM;
npeIaraTh HOBBIE MPOEKTHI, OLIEHUBATH UEHU C TIO3UIUH HOBU3HBI, OPHTHHAIBHOCTH, IPAKTHIECKON 3HAYNMOCTH;
OCYHIECTBJIATH MMO3UTHUBHOC CTPATCTNUCCKOC NOBEACHHUC B PA3JIMYHBIX CUTYallUAX, IPOABIATHL TBOPUYECTBO U BOO6pa)KeHI/Ie,
OBbITh HHUIINATHBHBIM.

PeryasiTuBHbIe yHHUBepcajdbHble YydeOHble jeiicTBusa CaMoopraHm3amusi: CaMOCTOSITENIFHO  OCYIIECTBISTH
NIO3HABATENBHYIO JEATENBHOCTh B 00JAaCTH (M3MKHM M aCTPOHOMHH, BBISBIATH NPOOJIEMBI, CTaBHTh U (OPMYIHPOBATH
COOCTBEHHBIE 33/1a4H;

CaMOCTOATCIIbHO COCTABJIATH IJIaH PCIICHUSA paC‘IéTHBIX 1 Ka4CCTBCHHBIX 3a1a4, IIJIaH BBIITOJTHCHUS HpaKTH‘IeCKOfI pa6OTBI C
Y4ETOM UMEIOMINXCA PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEANOYTECHUH]; 1aBaTh OLIEHKY HOBBIM CUTYallHsIM;
pacmupsTh paMKH Y4€0HOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHUH;

JleJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 32 PEIICHIE; OIICHUBATH
NpUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaThH (POPMHUPOBAHHIO U IIPOSIBIICHUIO 3PYIUIIMU B 00J1aCTH (DU3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbBIN
Y KYJIbTYpHBIH ypoBeHb. CaMOKOHTPOJIb, IMOLUOHAIbHbII HHTEIEKT:

JaBaTh OLCHKY HOBBIM CHTYAIHsIM, BHOCUTb KOPPEKTUBBI B JEATENbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIETISIM;
BJIaACTh HAaBBIKAMU MMO3HABaTEJILHOMN pe(bJ'IGKCI/II/I KaK OCO3HaHUs COBEPUIACMBIX HeﬁCTBHﬁ 1 MBICJIMTCJIBHBIX ITPOLECCOB, UX
pe3yIbTaTOB U OCHOBaHMH;

MCIIOJIB30BaTh NPUEMBI peIICKCHH AJIS1 OLEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS; YMETh

OLICHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATD PELICHUS 110 UX CHIDKEHHIO; TPUHUMATh

MOTHBBI ¥ apIYMEHTHI IPYTHX [IPU aHAIN3€ Pe3yIbTAaTOB ACSTEIbHOCTH; IPUHIMATh Ce0s,

MOHUMas CBOU HEJJOCTATKH U IOCTOUHCTBA;
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NPUHUMATH MOTHBEI H apTYMEHTBI JIPYTUX TPH aHAIN3E PE3YJIbTATOB JIEATCIHLHOCTH; TPU3HABATH

CBOE MMPaBO U MPaBO JPYTHX HA OIIUOKHU.

B mpomecce mOCTHXEHHSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPaMMBI MO (PU3UKE A YPOBHS CPEIHETO OOIIEro
oOpazoBaHus y OOYYArONIMXCS COBEPIICHCTBYETCS SMOIMOHANBHBIM WHTEIICKT, TMpeAnoiararoimuii copMUpoBaHHOCTE:
CaMOCO3HAHUS, BKIIFOYAIOIIETO0 CIOCOOHOCTh NOHUMATh CBOE SMOIMOHAILHOE COCTOSIHHME, BUJCTh HAMPABJICHUS Pa3BUTHUS
coOCTBEHHON IMOITMOHAIBHOI c(peprl, OBITh YBEPEHHBIM B cebe;

CcaMOpEeryJIMPOBaHus, BKJIFOUAIONIEr0 CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTH 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh
a/IalITHPOBATHCS K AMOIIMOHATIHHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY; BHYTPCHHEH MOTHBAIIHHY,
BKITFOYAIOIICH CTPEMJICHHE K JIOCTIDKEHUIO IIEJIM U YCIIEeXY, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATh MCXOJS U3
CBOMX BO3MOXKHOCTECH;

SMIIATUH, BKIFOYAIONIEeH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE JAPYTHX, YYUTHIBATh €ro MPH OCYIICCTBICHUH
0O0IIeHH S, CIOCOOHOCTH K COUYBCTBHIO U COTICPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIIOUYAIOIIMX CIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C JIPYTHMMH JIOABMHU, 3a00TUThCS, MPOSIBIISAThH
UHTEpeC U pa3peniaTh KOHPIUKTHI.

INPEJMETHBIE PE3YJIbTATBI

K xonny obyuenus B 10 Ki1acce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaskaTh COPMHUPOBAHHOCTH Y
00yyJaromuxcsi yMEHHU: JeMOHCTPUPOBATh Ha MPUMEpPaxX pojib M MECTO (GU3UKU B (OPMHUPOBAHMH COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA, B PA3BUTUH COBPEMEHHONU TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOH AESITEIbHOCTH JIIOIEH;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS U3yYCHHBIX (PU3MYECKUX MOJIeNeli: MaTepralbHas TOUKa, HHEpLIUAIbHAas CHcTeMa 0TCUETa,
abCcoMOTHO TBEPAOE TEIO, UICaIbHBIA ra3, MOJAECIN CTPOCHUS T'a30B, XKUIAKOCTEH U TBEPIBIX Tell, TOUSUHBIH SJEKTPUUECKHUMA
3apsiJl IPU PEIICHUN PU3HMUECKHX 3a/1a4;

pacmo3HaBaTh GU3NUECKHE SBICHUS (IIPOLECCH) U OOBSICHITH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHOKUHETHYECKOH
TEOPHUH CTPOEHHS BEILECTBA U MJIEKTPOANHAMUKH: pABHOMEPHOE M PABHOYCKOPEHHOE NPSAMOJIMHEIHOE ABIKEHHE, CBOOOTHOE
najieHue Tel, JBIKEHHE MO0 OKPYXXHOCTH, MHEPIHs, B3auMozeicTBie Tel, nuddysus, OpOyHOBCKOE IBWKEHHE, CTPOCHUE
KHUIKOCTEH M TBEPIBIX TeJl, H3MEHEHHEe o0BbEMa Tel NpU HarpeBaHuU (OXJIAXKICHHHU), TEIUIOBOE PAaBHOBECHE, MCIApEeHHE,
KOHJICHCAIUs, MJIaBIeHNe, KPUCTATN3aIMs, KUTIEHHE, BIaXXHOCTh BO3/1yXa, IIOBBIIICHNE AaBJIEHUS ra3a MpH €ro HarpeBaHUH
B 3aKpBITOM COCYZE€, CBA3b MEXKAY NapaMeTpaMH COCTOSHHS ra3a B HM30IpoLEccax, JIEKTpU3alys Tel, B3aUMOJECTBHE
3aps0B;

OIMCHIBaTh MEXAaHMYECKOE JABWKEHUE, MCIOJNB3Yys (PU3MUYECKHE BEIUYMHBI: KOOpIMHATA, IyTh, IEPEMEIIEHHE, CKOPOCTb,
YCKOpEHHE, Macca Tela, CHjla, UMIIYJIbC Tella, KHHETHUECKas SHEeprHs, MOTEHIMAIbHAs SHEprHs, MexaHudyeckas pabora,
MEXaHHYECKasi MOIIHOCTb, NPH ONHMCAHUM NPAaBUIBHO TPAKTOBaTh (DU3WYECKUI CMBICT HCIIONb3YyEMBIX BEJIMYMH, HX
0003HAaYCHUSI U EJMHUIBI, HAXOIUTHh (POPMYJIIBI, CBSA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIWYHMHY C JPYTMMHU BEJIMYHHAMU;
OIMCHIBATh M3YUYEHHBIE TEIUIOBBIC CBOMCTBA TeNl M TEIJIOBBIE SBJICHHUS, UCIIONb3Ys (PU3NUECKUE BEIUYMHBI: JaBJICHUE rasa,
TEeMIEpaTypa, CPEAHSSI KHHETHYECKast SHEPTUs XaOTHUECKOTO JIBUKEHHSI MOJIEKYII, CPeTHEKBAPATUIHAS CKOPOCTh MOJIEKYI,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSSI 3HEPrusl, paboTa rasa, KO3QQHUIUEHT MOJIe3HOr0 ACHCTBHS TEIUIOBOIO ABHUIATENS; MPH
OIMCAaHWHU TIPABHJILHO TPAKTOBATh (PH3MUYECKHI CMBICT HCIONB3YEMBIX BEIUYMH, MX OO0O3HAYEHHS U CIMHUIIBI, HAXOIUTh
(hopMyIIbl, CBA3BIBAIOLINE AAHHYIO (PU3UUECKYIO BEIUUMHY C IPYTUMH BEJIMUHHAM;

OIMCHIBATh U3YUCHHBIC IEKTPUUECKHE CBOMCTBA BEILECTBA M 3JIEKTPHUUECKHE SIBICHUA (IIPOLECCH), HCIOB3YS (hrU3nvdecKue
BEJIMYMHBL: AIIEKTPUUECKUHN 3apsf], DIIEKTPUIECKOE I10Jie, HAMPSDKEHHOCTD IO, TOTEHIMAJ, Pa3HOCTh MOTEHIINAIOB; TpH
OIMCAaHWU NPABMWIIBHO TPAKTOBATh (PU3MYECKUH CMBICI HMCHONB3YEMBIX BEJIMYMH, UX 0003HAUCHMS U €AMHUIIBI; YKa3bIBaTh
(hopMyITBI, CBA3BIBAIONINE JaHHYIO (PHU3UUECKYIO BEIMYUHY C IPYTUMH BEITMIHHAMU,

aHaAJTM3UPOBATh (U3UUECKUE IMPOLECCHl W SIBICHUS, WUCHONB3YS (U3NUECKUE 3aKOHBl M NPUHLUIBL 3aKOH BCEMHUPHOTO
tarotenus, I, I u Il 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM YHEPIUH, 3aKOH COXPAHEHUS! UMITYJIbCA, TPUHLIUI
CYTIEPIO3HLINHU CUJI, IPUHIIUIT PABHONPABUS HHEPIMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHIO CTPOCHMS
BEIIECTBA, Ta30BBIE 3aKOHBI, CBSI3b CPEIHEH KWHETHYECKOH BSHEPruu TEIJIOBOTO MABIDKEHHS MOJIEKYN C aOCONOTHOM
TEMIEPaTypoH, MEPBBIM 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUYECKOro 3apsia, 3akoH KysoHna, mpu 3Tom
pa3nMyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe BBIPAKEHHWE M YCIOBHS (TpaHUIBI, 001acT)
MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TNPHHLMIBI ACUCTBHS MallMH, HPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3inyaTh YCIOBUS HX
0€e30I1acHOro MUCIOJIb30BaHUs B IOBCEIHEBHOM XKU3HHU;

BBITIOJTHATH SKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3NUECKUX SBJICHUH M MPOLECCOB C HUCIOIB30BAHHEM MPSMBIX U KOCBEHHBIX
U3MEpEHHi, MpH 3ToM (OPMYIHPOBATh MPOOIEeMy/3a1ady U THIIOTE3y Y4eOHOro SKCHEpPHMEHTa, COOMpATh YCTAaHOBKY H3

MMPECAIIOKCHHOT O 060py,Z[OBaHI/I$I, MMPOBOJAUTH OIBIT U (bOpMyJ'II/IpOBaTI: BBIBOJIBI;
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OCYILIECTBIIATh TPSAMBbIE W KOCBEHHBIC H3MEpPEHHS (H3MYECKHX BEIHYHH, MPH 3TOM BBIOMpATh ONTHMAIBHBIA CIIOCOO
U3MEPEHHUS U UCIIOJIb30BATh U3BECTHBIC METOBI OIICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBUCHMOCTH MEXKIY (U3NYECKUMH BEIWYMHAMH C HCIIOIB30BAaHHUEM MPAMBIX M3MEPEHUH, TpU 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHPOBATh Pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUAE TaONUI U
rpauKoB, JeNaTh BBIBOABI IO pe3yibTaTaM HCCIEAOBAaHHS, COONMIOAATh MpaBuiia OE30MacHOro Tpyla MpU MPOBEACHUH
UCCIICIOBAHUI B paMKax y4eOHOro SKCIIEPUMEHTa, Yy4eOHOHCCIIEAOBATENbCKOH UM IPOEKTHOM NEATENbHOCTH C
UCIIOJIb30BaHUEM M3MEPHUTENIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYAOBAHHUS;
pewaTh pacu€THbIE 3a7a4y C SBHO 3aJJaHHON (PM3MUECKON MOJIENIBIO, UCHIOJb3Ys (PU3UUYECKHE 3aKOHbI U IPUHIIUIIBL, HA OCHOBE
aHaJi3a yCIIOBHSA 3a7auyl BEIOUPATh PU3HUYECKYIO MOJETb, BBIACIATH (pU3nYecKre BETUIUHBI M OPMYJITBI, HEOOXOAMMBIE IS
e¢ peleHus1, MPOBOAUTH PACUETHI U OLIEHNBATh PEAIbHOCTD IIOJIyY€HHOTO 3HaYCHUS (PU3UUECKOMN BETHMYNHBI,
pelaTh KaueCTBEHHBIE 3aJa4H: BEICTPAUBATh JIOTHUECKH HETTPOTHBOPEUYHBYIO LETIOUKY PACCYKACHUM C OMOPOI Ha N3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHUEC SBICHUS;
UCIIOJIB30BaTh IIPU PEIICHUH y4eOHBIX 3a/1a4 COBpEMEHHbIC HH()OPMALOHHBIE TEXHOJIOTUH JUIA IOUCKA, CTPYKTYPUPOBaHHUS,
MHTEPIPETANH 1 TpeACTaBIcHU YUeOHOH U HAYYHO-TIOMYISIPHOH HH(OpMAIMY, MOTYYEHHON U3 Pa3IHMYHBIX HCTOYHHKOB,
KPUTUYECKU aHATU3UPOBATh MOIyIaeMy0 HHPOPMALHIO;
NPUBOIUTH MPHUMEPHI BKJIaJa POCCUICKHX M 3apyOeKHBIX YYEHBIX-(HU3MKOB B pa3sBUTHE HAayKH, OOBSCHEHHE HPOLECCOB
OKpYKaIOILIETO MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
UCIIOJIB30BaTh TEOPETHUECKHIE 3HAHUS 1O (PU3UKE B MOBCEAHEBHON KM3HU IS o0ecriedeHns1 0€30MacHOCTH NpU 00paleHHH
C HpI/I60paMI/I U TEXHUYCCKNUMHU YCTpOﬁCTBaMH, JJI1 COXpaHCHUS 3J0POBbA U CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYCCKOI'0 IMMOBECACHUA
B OKpY’Kalolllel cpere;
paboTaTh B TIpyINE C BBIIOJHEHUEM PA3IMYHBIX COLMANBHBIX pOJIeH, IUIAaHUPOBaTh PabOTy TIPYIIBI, PALUOHAIBHO
pacnpeaciiaTb O6513aHHOCTI/I U IJIAHUPOBATH ACATCIBHOCTHL B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO OLCHHBATL BKJIAJ
KaXI0T0 U3 Y4aCTHUKOB IPYIIIbI B PELICHUE pacCMaTpUBAEMOM MPOOIEMBI.
K konny oOyuenns B 11 kiiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpaxaTh C(HOPMHPOBAHHOCTH Y
00yJaromuxcsl yMEHHH: JeMOHCTPUPOBATh Ha MPUMEpPaxX pojib M MECTO (GU3UKU B (OPMHUPOBAHMM COBPEMEHHON HAy4YHOU
KapTUHbI MHpa, B Pa3BUTHU COBpCMCHHOﬁ TEXHHUKU U TCXHOJ’IOFHf/i, B HpaKTH‘IeCKOﬁ ACATCIABbHOCTU J]IOI[eﬁ, HOEJIO0CTHOCTh U
€IMHCTBO (PU3MUECKON KapTHHBI MUPA,;
YUUTHIBATH TPAHUIIBI IPUMEHEHHSI H3YUCHHBIX (PU3NUECKUX MOJIEIICH: TOUSHHBIN SIMEKTPHUYECKHI 3apsi, Tyd CBETA, TOUSHHBIN
MCTOYHUK CBETa, s/IepHasi MOZEIb aTOMa, HyKJIOHHAS! MOJIEJIb aTOMHOTO SIIpa IIPH pellieHNH PU3NYECKHX 3aad; paclO3HABaTh
(usznueckue sBiieHUS (MPOIECCHI) W OOBICHATH MX HAa OCHOBE 3aKOHOB 3JICKTPOJAMHAMUKA M KBAHTOBOW (DU3HKH:
3NIEKTPUYECKasi IPOBOANMOCTh, TEIJIOBOE, CBETOBOE, XUMUIECKOE, MarHUTHOE JCUCTBHS TOKA, B3aUMOCHCTBHE MarHUTOB,
QJICKTPOMAaruuTHas UHAYKIUA, }ICP'ICTBI/IG MAardvTHOIO IT0JIAA Ha IMTPOBOJHHUK C TOKOM U )Z[BI/I)KYHII/IfICH 3apAaa, 9JICKTPOMAarHuTHLIC
KoJIeOaHUsI M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAXKEHUE, MpejIoMIIeHHe, HHTepdepeHys, Audpakuusi 1
NOJISIpU3alMs CBETa, JHCIepcus cBeTa, potoanextpuueckuii agdexr (portoaddekr), cBeToBOE NaBiieHHE, BOZHUKHOBEHHE
JIMHEHYATOrO CIIEKTpa aToMa BOJIOPO/ia, ECTECTBEHHAs! U MICKYCCTBEHHAsI PaIHOAKTUBHOCTD;
OINMCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (IJICKTPUUYECKHE, MArHUTHBIE, ONTUYECKUE, 3JIEKTPUUYECKYIO0 MPOBOANMOCTH
Pa3IMYHBIX CPE) U DIIEKTPOMAaTrHUTHBIE SIBIICHUS (IIPOLIECCHI ), UCTIONB3YS (PU3NUECKUE BETUUNHBI: JIICKTPUIECKUH 3apsi, CHila
TOKa, SIEKTPHUYECKOE HATIPSKEHHE, HIICKTPUUECKOE CONPOTHBIICHHUE, PA3HOCTh ITOTEHIIMAIOB, JIEKTPOABIKYIas cuja, padboTta
TOKa, MHAYKIUA MardHuTHOI'O IIOJId, CHUJIa AMnepa, CHJia HopeHua, WHAYKTUBHOCTHb KAaTYIIKH, SHCPIUA DJICKTPHUUCCKOTO U
MarHUTHOTO TIOJIEH, IEPUO ¥ YacToTa KojieOaHui B KojeOaTeIbHOM KOHTYPE, 3aps/l U CHJIa TOKA B TIPOLIECCE TAPMOHUYECKUX
OJICKTPOMArHuTHLIX KOHeGaHHﬁ, (bOK}/CHOG PacCTOAHNE U OINITUYCCKas CUJjia JIMH3BI, ITPU ONNMCAHWHN MNPaBUJIbHO TPAKTOBATb
(u3nUecKnil CMBICT MCIIONB3YEMBIX BEJTUYMH, UX 0003HAUEHHS W €AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(bu3nUecKyro BEIUIHUHY C IPYTUMH BEINYHHAMU;
OIMCHIBATh U3yUCHHBIE KBAHTOBBIC SIBIICHHS M TIPOLIECCHI, UCIIONB3Ysl (PU3MUECKHE BETMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOITH, JUTMHA BOJTHBI ¥ YACTOTA CBETA, SHEPTHs U UMITYJIbe (DOTOHA, TIEPHO/I TIOTypacaia, SHEPTUsl CBSI3M aTOMHBIX sJIep, IPH
OINMCAaHWU MPAaBUIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI MCHONB3YEMBIX BEJIMYUH, UX 0003HAUEHHS M €JUHHUIBI, YKa3bIBaTh
Q)OpMy.HBI, CBA3BIBAIOINUE JaHHYIO QJHSHQCCKY}O BCJIIMYMHY C APYIr'UMH BCIWYMHaAMH, BBIYUCIIATH 3HAYCHUC @HSHHGCKOI\/’I
BEJIMYHHBI,
aHaJM3UPOBaTh (PU3MYECKUE MPOLECCHl U SIBICHHSA, UCHONB3YS (DU3MYecKHe 3aKOHBI W MPUHUUIBL 3aKOH OMa, 3aKOHBI
II0CJIEJOBATENPHOIO M IapajUIeIbHOTO COEIMHEHUS HPOBOJAHUKOB, 3akoH JDxoyms—JleHIa, 3aKOH 3JIEKTpOMarHUTHOM
MHIYKIWW, 3aKOH NPSMOJMHEHHOTO pPacCHpOCTPAaHEHUS! CBETA, 3aKOHBI OTPKEHMS CBETA, 3aKOHBI MPEJIOMIICHHUS CBETa,
ypaBHeHHE DWHIITeHHa 11 GoTod((PeKTa, 3aKOH COXPAHEHHS PHEPTHH, 3aKOH COXPAHCHUS MMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs MACCOBOTO YHCIa, MOCTynaTel bopa, 3aKoH pagloakTHBHOTO pacnajaa, Ipu 3TOM
15



pasnuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXKEHHUE W YCIOBHS (TPaHHUIBI, OOJIACTH)
NPUMEHUMOCTH;

OTIPEICNIATh HANpABICHHE BEKTOpPa MHAYKLIWH MAarHUTHOTO TMOJIS MPOBOJHHMKA C TOKOM, CHIIBI AmIiepa u cuibl JlopeHua;
CTPOWTH H ONUCHIBATH N300paXKEHUE, CO3/IaBAEMOE IIOCKUM 3€PKAJIOM, TOHKOW JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI MO UCCIIEAOBAHNIO (DU3NYECKUX SIBICHUH U MPOLIECCOB C MCIIOIb30BAHUEM MPSIMBIX U KOCBEHHBIX
W3MEPEeHHI: TIPH ITOM (OPMYIHPOBATH MPOOIIeMy/3aiady M THUIOTE3y Y4eOHOrO SKCIEpHMEHTa, COOMpaTh YCTAaHOBKY W3
NPEASIOKEHHOTO 000PYAOBaHHS, IPOBOAUTH OMBIT U POPMYITHUPOBATEH BHIBOJIBL;

OCYIIECTBIATh TPSAMBbIE W KOCBEHHBIC H3MEpPEHHs (PH3MYECKMX BEIWYHMH, NMPH 3TOM BBHIOMPATh ONTHMAIBHBIA CHOCOO
M3MEPEHHS U HCIIOIb30BaTh H3BECTHBIE METOIbl OLICHKH MOTPEIIHOCTEH N3MEPEHHIt; UCCIeN0BaTh 3aBUCUMOCTH (PU3UYECKHUX
BCJIMYMH C WCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUU: MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pE3yNbTAThI
MOJTY4YEeHHOH 3aBUCUMOCTH (PU3MYECKUX BEIMUMH B BUJE TAOJIUI] U TPaHKOB, AeTaTh BEIBOABI MO pe3yIbTaTaM HCCIIeJOBAHMS;
coOoaTk mpaBuiaa O€30MacHOrO TpyJa TNpPU MNPOBEICHUH HCCICJAOBAaHWNA B paMKaX y4eOHOTO SKCIEpUMEHTa,
yueOHOMCCIEI0BATENLCKON U MPOSKTHON JIESITEIBHOCTH C MCIIONB30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1aOOPaTOPHOTO
o0opymoBaHUS;

pelmaTh pacyETHBIE 3aJa49H C SIBHO 3aJaHHOH (PU3NUECKON MOAECIBIO, HCTIONB3Yys (PU3NUECKUE 3aKOHBI U IIPUHLIUIIBI, HA OCHOBE
aHaJin3a yCIIOBHS 3a7auyl BEIOUPATh PU3HUYECKYIO MOJETb, BRIACIAThH (pU3ndecKre BeTUIUHBI M (POPMYJIbI, HEOOXOAUMBIE JUIS
e€ peleHus, MPOBOIUTH PACUYEThI U OIICHUBATh PEATBHOCTD MOYUYSHHOTO 3HAYCHUS (PH3MYCCKON BETMUHHEI,

pelaTh KaYeCTBCHHBIE 33/]a4H: BEICTPAaUBATh JIOTHUECKH HETPOTHBOPEUYHBYIO LIETIOUKY pacCy>KACHUH C OIOpO Ha N3yUCHHBIC
3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUC SBICHUS;

WCIIOJIb30BaTh MPU PEUICHUH YUeOHBIX 3a/1a4 COBpeMEHHbIC HH()OPMAIIMOHHBIE TEXHOJIOTHH [T TIOUCKA, CTPYKTYPUPOBAHHS,
UHTEPIPETAINH ¥ TPEICTABICHHUS YIeOHON U HAYYHO-TTOMYISAPHOW MH(OPMAIMY, MOTYIYCHHONW U3 Pa3IHYHBIX NCTOYHHKOB,
KPUTHYECKU aHATM3UPOBATH MOTyYaeMyt0 HHPOPMAIHIO;

OOBSICHATh TPUHIMIBI JEHCTBUS MAIMH, MPUOOPOB M TEXHHUUYECKHX YCTPOMCTB, pa3inyaTh YCIOBHA HMX 0€30MacHOrO
UCTIOJIb30BaHHUS B MIOBCETHCBHOM KU3HH;

NPUBOJUTH MPUMEPHI BKIIA/Ia POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB
OKPYIKAIOIEro MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHKS 110 (PU3UKE B MOBCEAHEBHOW KU3HU JUTsl 0OecredeHns: 0€30MacHOCTH NPH 00palieHun
¢ mpubopamMu U TEXHUYECKUMH YCTPOHCTBAMH, JIJISl COXPAHEHHS 37I0POBbS H COOITIOJICHUSI HOPM 3KOJIOTHYECKOTO TTOBEICHHUS
B OKpYXKaroleit cpene;

paboTaTte B Tpymie ¢ BHIMOJHEHHEM pPAa3IUYHBIX COIMAIBHBIX pPOJeH, IUIAHUPOBaTh Pa0OTy TPYMIIbL, PAaIMOHAIBHO
pacrpenensaTh 00A3aHHOCTH M TUIAHUPOBATH JICATCIHHOCTh B HECTAHJAPTHBIX CHUTYaIUSX, aJCKBATHO OIICHUBATH BKJIA]
Ka)JIOTO U3 YYaCTHUKOB TPYIIBI B PEICHHUE pacCMaTpUBAEMOM POOIEMBI.

TEMATUYECKOE IINIAHUPOBAHHUE
PabGouass mporpamma mo y4yeOHOMYy mnpeamery «®u3uka» paspadoraHa ¢ y4yéToM padoueil mporpaMmsbl
BOCIIUTAHMA, YTO OTPA’KeHO B JHUYHOCTHBIX IUIAHMPYEMBIX pe3yJbTaTax M o0ecneduBaeT  peaju3alnHuIo
HHBapUaHTHBIX MoayJieil (MM) nporpaMmsbl «YpouHasi AesiTeIbHOCTE» U «OCHOBHBIE IIKOJIBHBIE [1eJ1a).

10 KJIACC
KonuuecTBo Onextponnsle (mupposeie) | [Iporpamma BociuTaHUS
N/g Hamverosanue pasaenos u 1acos o0pazoBarebHbIE PECypPChl
n/m TE€M MPOTrPaMMBI Beero| KPP
Paznen 1.OU3UKA U METO/bI HAYYHOTI'O ITIO3HAHUA HM «Ypounas
dusKKa U METOIBI HAYYHOTO bubuoreka [JOK Z;/f’ HTETBHOCTE.
t TIO3HAHMA 2 https:/m.edsoo.ru/7f4lbfze | *2XCHMAIRROC
HCIIOJIB30BAHUC
I/I 2 BOCIIMTATCIIBHBIX
TOTO Mo pasaeity BO3MOXHOCTEN COIEpKaHUS
Pasznen 2.MEXAHUKA Y4eOHBIX HpEAMETOB
bub6nmoreka IJOK U QOPMUPOBAHILS
y o0yJaronmxcs
2.1 Kunemarika 5 https://m.edsoo.ru/7f41bf72 poceuiickux
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Bubnmnoreka [JOK TPaIUIMOHHBIX
2.2 Huramuka [ https://m.eds00.ru/7f41bf72 JIyXOBHOHDABCTBEHHBIX
U COLMOKYJIBTYPHBIX
o3 3aKOHBI COXpAaHCHUS B i 1 1 bubmoteka [JOK HEHHOCTEi, POCCHIACKOT0
' MEXaHUKE https://m.edsoo.ru/7f41bf72 HICTOPHYECKOTO
CO3HAHHUA Ha
Hroro mo pazneny 18 OCHOBE UCTOPUYECKOTO
; 0
Paznea 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOIAHAMUKA HPOCBEIICHIL, TIOABOP
COOTBECTCTBYIOLICTO
OCHOBBI bu6nmoreka IJOK COZIepKaHUs YPOKOB, 3a1aHHH,
3.1 MOJIEKYISIPHOKHHETHUESCKOM 9 1 | https://m.edso0.ru/7f41bf72 | BCrOMOraTe/IbHBIX
TEOPHH MaTepHaJIOB,  NPOOJIEMHBIX
Bu6mioreka LIOK CUTyanui a7 00CyXICHUH;
3.2 OcHOBBI TepMOAUHAMHKH 10 1 https:/m.edso0.ru/7f41bf72 | MHHUHMPOBAMHE 1 HOAACPKA
HCCIIEA0OBATCIIBCKON
ArperaTtHsie COCTOSTHUS bubnunoreka [IOK JEATENBHOCTH 00YyYaroUIuXCs,
3.3 BemecTBa. Pa3oBbIe IEPEXOIBI 5 https://m.edsoo.ru/7f41bf72 | NIaHUPOBaHKE K BLIIOJIHEHHE
WHAUBUAYAJIBbHBIX U
Hroro no pazneny 24 TPYIIOBBIX MPOEKTOB
BOCTIUTATEIbHOU
Paznen 4.9JIEKTPOAUHAMUKA HAaIPaBJICHHOCTH
Bu6nuorexa LJOK HNM«OcHOBHBIE IIKOJIbHbIE
41 IICKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72 | Acaa».
BHemkoabHbIE TEMaTUYECKHE
MCPOIIPUATHA BOCITUTATEIbHON
HaIlpaBJICHHOCTH,
OpraHnu3yEeMbIC IeaaroraMu mo
¢busnke
IToCTOSIHHBIN IEKTPUUECKUN Bu6mnoreka IIOK
4.2 Tox. TokM B  pasiM4HBIX 12 1 https://m.edsoo.ru/7f41bf72
cpenax
Hroro 1o pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10
[IPOTPAMME 68 |\ 3| 3
11 KJIACC
KonuuecTBo yacoB [IporpamMma BOCIIUTAHHS
Ne

HaumenoBanue pas3aciioB U TCM

JnexkTpoHHbIe ((POBLIC)

0/l | TpOrpaMMmbl 00pa3oBaTeIbHbIC PECYPChI
Bcero | KP [IIP
Pazgen 1.9JIEKTPOAUHAMMUKA UM «YpouHas 1eATeJTbHOCTbY.
1 1 MaFHI/ITHoe I1oJ1e. 11 l 3 BI/I6HI/IOTCKa L[OK HpI/IMCHeIréI/IC 3 I/IGHTCpaKTI/IBHI)IX
' DJIeKTpOMAarHUTHAsT HHIYKIHS https://m.edsoo.ru/7f41c97c (bopu yueoHoii padoTsi -
HHTCHHGKTyaﬂBHBIX,
Hroro mo pasueny 11 CTUMYITHPYIOLINX
MO3HABATCIIbHYTO
Paznen 2. KOJJEBAHUS U BOJIHBI MOTHBALIMIO, UTPOBBIX
MeXaHI/IquKI/Ie U I/I6HI/IOT€Ka L[OK METOJUK, TUCKYCCHU, NAtOINX
2.1 9 1 BO3MOKHOCTh

QJICKTPOMArHUTHBIC KoJIeOaHus

ttps://m.edsoo.ru/7f41c97¢c
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29 Mexanuueckue u 5 1 uomuoreka [{OK
3IIEKTPOMAarHUTHBIE BOJHEI [tps://m.edsoo.ru/7f41c97c
23 10 3 uomuoreka [{OK
Omnruka ttps://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznen 3.0CHOBBI CIIEIIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

31 OCHOBBI CTIEIIMATIEHOMN TEOPUH 4 1 buomuoreka LIOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
HUroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
a1 3 . 6 bubnmnoreka [JOK
' JIEMCHTBL KBANTOBOM OTITHKH https://m.edsoo.ru/7f41c97c
4.2 4 buomuorexa LIOK
Ctpoenue atoma https://m.edsoo.ru/7f41c97c
43 5 buomuorexa LIOK
AToMHOE SIITpO https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazgen 5.OJIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKHU

51 DNeMEeHTHI aCTPOHOMUU U bubnunoreka [IOK
acTpou3nuKu 7 1 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Paznen 6.0OBOBIIAIOIIEE IIOBTOPEHUE
6.1 0606 4 buomnorexa LIOK
' ODIIAIOMIEE TOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PeszepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB 110
[IPOT'PAMME 68 | 41 7

MpHOOPECTH  OMBIT  BEACHUS
KOHCTPYKTHBHOT'O

JIMAJIoTa; TPYIIOoBas

paboTa, KOTOpast y4uT
CTPOUTH OTHOLLEHUS U
NEeUCTBOBAaTh B

KOMaH[Ie, CIOCOOCTBYET

Ppa3BUTHIO
KPUTHYECKOTO MBIIIJICHHS;
Opraan3anysi HaCTaBHHYECTBA
MOTHBHUPOBAHHBIX u
SPYAUPOBAHHBIX 00YUArOIIUXCS
HaJ  HEYCMEBAaIOUIUMHU
OJIHOKJIACCHUKAMHM, B TOM YHUCJIC
¢ 0cOOBIMH 00pa30BaTEITBHBIMA
OTPeOHOCTSIMH,

JTAFOIIETO 00YyJaroIIMCs

COIAIFHO 3HAYMMBIH

OTIBIT COTPYAHUYECTBA H
B3aMMHOM MOMOIILIH;
NM«OcHOBHBIE IIKOJIbHBIE
bi () £:
BHeI_[IKOJ'H)HI)Ie TEMATHUYCCKUC
MEpONPUITHS BOCIUTATEIbHON
HaHpaBHeHHOCTI/I,
OpFaHI/I?,yeMI)IC rneagaroramMmu 1o
¢uznke

Brimucka Bepna 29.08.2023
JIMPEKTOp MIKOJIBI
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