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AHHOTALUA

PabGouas mporpamma BHEYpO4YHOU aesrenbHOCTH «Yyneca bu3MKM» peanu3yeT OCHOBHYIO
00pa3oBaTeNbHYIO MTPOrpaMMy cpenHero odpasoBanus.B mporpamme mpemrycMOTPEHBI BOSMOKHOCTH TSI
pa3BUTHS OCHOBHBIX BHJOB JESATCIHHOCTH OOYYArOIIMXCS B COOTBETCTBHH C WX BO3PACTHBIMU
0COOEHHOCTSIMHU.

B xo/e u3ydeHusi JaHHOTO Kypca, o0ydJarolmuecss He TOJIbKO YIOBJIETBOPSIT CBOM 0Opa3oBaTeIbHBIC
MOTPEeOHOCTH, HO W TOJNy4aT HABBIKA HMCCIIEIOBATEIIBCKOW JICATEIHHOCTH, MO3HAKOMSITCS C METOJaMU
uccieoBaHusl B (PU3UKE W OMOJIOTHUM, TOJydaT KpPATKUE NAaHHBIE O MEAMIIMHCKONM M OMOJIOTHUYECKOU
anmaparype. HaBblku, TOJIyueHHbIE TpU paboTe C HU3MEPUTEIBbHBIMU MPUOOpPaMU, BBIIOJIHECHUE
MPAKTUYECKUX pabOT M IMOCTAHOBKA SKCIIEPUMEHTA MPHUTOASATCS B JalJbHEUIIEH HAyYHO-TEXHHYECKOU
nesTenbHOCTH. OOBSICHEHHE OTJENBHBIX MPOIECCOB, MPOMCXOMANINX B KUBBIX OPraHM3Max Ha OCHOBE
(U3HYECKUX 3aKOHOB IOMOXKET MM YCTAaHOBHUTH MPUYMHHO-CJICICTBEHHBIC CBS3H, CYIICCTBYIOIINC B
YKUBOU W HEXUBOU Mpupoae, chopMupyeT HHTEpEC HE TOJIBKO K (PU3MKE, HO U K HAYKE B LIETIOM.

[Iporpamma Kypca HOCHUT MPAKTUKO-OPUEHTHUPOBAHHBIM XapakTep C OJEMEHTaMH Hay4YHO-
HCCTIE0BATENBCKOM JACSITENHHOCTH M TIOCTPOEH C OTIOPOM HA 3HAHUS U YMEHHUS, TTOTYYCHHBIC YIAIlIMMHUCS
MpU U3y4eHUU (PU3UKU, XUMUU, OUOJIOTHH.

Kypc “Uyneca ¢usnku sSBiseTCS MHTETPUPOBAHHBIM U MPEJITOJIAraeT 3HAKOMCTBO C OIpeIes EHHBIM
acmekToM 0a30BOM HAyKH - (U3UKU W HAMPABICHUSIMH HCCIIEAOBAHHM, KOTOpPHIE BO3HMKIM Ha CTBHIKE
Gbu3UKH XUMUHU, OWOJIOTHH, W 3KOJOTHH. OH CHOCOOCTBYIOT PaCHIMPEHHUIO KPYyrozopa OOYyJaroniuxcs,
MOJUICPKAHUIO WHTEpeca K M3YUYCHHIO (PM3UKU M HANPaBJICH Ha pEIICHHUE JUYHOCTHO 3HAYMMBIX IS
YYCHHKa TPHUKIAIHBIX 3a7ad. BkitoueHune B mporpaMMmy BOIPOCOB, CBSI3AHHBIX C (DU3WUKOM dYeNOBEKa,
MTO3BOJIUT YYalTUMCS TIPOJBUHYTHCS TI0 MTYTH TIO3HAHUS CaMUX ceOs1, TydIlle TTOHATh MPUPOJIY YeT0BeKa U
€ro BO3MOKHOCTEH.

IHosicHUTebHAA 32N CKA

PabGouas mporpamma mo BHEypouHOH jearenbHOCTH «Yyneca ¢u3MKM » TpeaHa3HAyeHA IS

oOyuarontuxcs 10 kiacca u pazpaboTaHa Ha OCHOBE CJIEIYIOIUX HOPMATHBHBIX JOKYMEHTOB:

o ®denepanbHoro 3akoHa "O6 o6pazoBanuu B Poccuiickoit denepamuu” ot 29.12.2012 N 273-D3;

e Tmpuka3za MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepanun ot 17 mekadps 2010 r. Ne
1897 «O0 yrBepxkaeHnu (eneparbHOro TOCyIapCTBEHHOTO 00pa30BaTEIBHOTO CTaH apTa OCHOBHOTO
obmero oOpazoBaHus» (B penakunu nprukaza Munoopuayku Poccun ot 31 gexadps 2015 1. Ne 1577);

e Tmpuka3za MuHucrepcTBa o0pazoBaHus U Hayku Poccuiickoit @enepamuu ot 17 mas 2012 1. Ne 413 «O06
YTBEPKIACHUH (PeiepaJbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTENbHOTO CTaHIApTa CPETHEro OOIero
0o0pa3oBaHUsA» C U3MEHEHHUSIMH, YTBEPKIEHHBIMU MpHKa3aMu MUHUCTEpCTBa 00Opa30BaHMs U HAYKU
Poccuiickoit ®eneparuu Nel1645 ot 29.12.2014 1., Ne 1578 o1 31.12.2015 1., Ne 613 o1 29.06.2017 1.

e KOHUEMIMH TyXOBHO-HPABCTBEHHOI'O Pa3BUTHUS U BOCIIUTAHUS IMYHOCTHU TPaKJaHUHA.

e CanlluH 2.4.2.2821-10 «CanuTapHO-31H1IEMHUOJIOTHICCKAE TPEOOBAHUS K YCIOBHUSAM M OpPraHU3aIlluU
oOyueHusi B 00I1€00pa30BaTEIbHBIX YUPEXKACHUAX»: MOCTAHOBICHUS [J1aBHOTO rocygapCTBEHHOTO
canutapHoro Bpaya Poccuiickoit ®enepanuu ot 29 nexadps 2010 Ne 189.

e VYue6Horo miana MBOY «bab6exckass COLLl» na 2024-2025 yueOGHbIN TO/I.

AKTyanbHOCTb JITaHHOM HpOrpaMMbl OOYCIOBJIEHA €€ METOA0JIOTHYECKOH 3HAaYMMOCTBIO -
pa3BUTHE Yy ULIKOJBHUKOB MOTHMBALMM K HU3ydeHHMIO (u3uku. Kypc umeer ecTecTBEHHOHAy4YHYIO
HaNpaBJICHHOCTh OOIIEKYJIbTYPHOIO ypoBHA. Du3MKa Kak Hayka o HauOojee OOIIMX 3aKOHax IpH-
POJIBI, BBICTYNAsl B KayecTBE y4yeOHOTro MpeaMeTa B IIIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeM mupe. OHa PacKpbIBaeT pojib HAYKH B SKOHOMUYECKOM U KYJIbTYpPHOM
pa3BUTHH O0IIIECTBA, CIIOCOOCTBYET (POPMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHHUS

@®I'OC HOBOro mokoJieHUs] TpeOyeT HCMOJIb30BaHUS B 00pa30BaTENBHOM IIPOLECCE METOJO0B U
IIPUEMOB  IIPOEKTHO-UCCIIEIOBATEIbCKON  JIEATENBHOCTH.  BKioueHHME MeToJa IPOEKTOB B
OpraHM3al|I0 BHEYPOUHOH AEATEIbHOCTH JAET MHOTO NPEUMYIIECTB U MOJIOKUTEIBHBIX PE3YIIBTATOB.
IIpoexTHast neATenbHOCTh JAaET BO3MOXKHOCTh HHTETPUPOBATH TEOPETUUECKUE 3HAHUS U IPAKTUYECKHE
HaBBIKH, TPUOOPETaTh HABBIKM B3aUMOJAEUCTBUS B rpyrmie. [ yyeHHKa MpPOeKT - 3TO BO3MO>KHOCTh
TBOPYECKU PACKPBITbCS, MPOSBUTH ce0s MHAMBHIYalbHO WM B KoJuleKTuBe. IIpoekT maér
00y4aromuMcsl ONBIT MOMCKAa MHPOPMALIUHU, TPAKTUYECKOTO MPUMEHEHHs] 00y4eHHs, CaMOpa3BUTHA,



caMopean3aliyd U caMOaHajN3a CBOEH JEATENIbHOCTH. 3HAHMS, YMEHUS U YHHBEpCAJIbHbIC ydeOHbIC
NeWcTBUS, HEOOXOAUMBIE Il OPraHU3aIMK MPOEKTHO-MCCIEI0BATEIbCKON IEATEIFHOCTH B IIKOJIE, B
OyayiieM cTaHyT OCHOBOM JJIsi OpraHW3allii HAyYHO-MCCIIeI0BATEIbCKON IESITENFHOCTH B BBICIIUX U
CpeaHUX MPo(EeCCHOHATBHBIX YUEOHBIX 3aBEICHUSX, MO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU HA
pBIHKE TpyJa U B JIt000# chepe mpodeccrnoHanbHON AeITeTLHOCTH.

Heo0xoauMbpIM yCIIOBHEM peanu3ali JAaHHOW MPOTPaMMBl SIBJSIETCS CTPEMIICHHE pa3BUTH Y
oOydaronmxcss yMEHUE CaMOCTOsITeNbHO pabdorath, UKT-koMIleTeHINM, a TaKkKe COBEPIICHCTBOBATH
HaBBIKH OTCTaWBaHUSI COOCTBEHHOMW MO3UIIMHU T10 OTPEACIEHHOMY BOIIPOCY.

esan kypca:
¢ 3HAKOMCTBO Y4JalluxcCda C BaXXHEHIITUMH MCTOJaMH TIPUMCHCHUS (1)I/I3I/III€CKI/IX 3HAaHUM Ha
IIPAKTHKE;
¢ (opMupOBaHHE [EIOCTHON €CTECTBEHHOHAYYHO!N KAPTHHBI MUPa YYaIIUXCH.
3agaum kypca:
® pPasBUTHUC IIO3HABATCIBHOTO HMWHTCPECA, HWHTCIUICKTYAJIbHBIX W TBOPYCCKHUX cnocoOHocCTEl
yyalxcs B MPOLECCe CaMOCTOSITEIbHOTO NMPUOOPETEHNsI 3HaHUH € UCTOJIb30BaHUEM Pa3IMUHBIX
HCTOYHUKOB MH(pOpMAIUY;
® [IOBbIIEHWE HMHPOPMAIIMOHHON, KOMMYHUKATHBHOW, JKOJOTUYECKOW KYyJIbTYphl, OIBITA
CaMOCTOSATEIbHOMN JIEITEILHOCTH;
® COBCPHICHCTBOBAHHUC yMCHI/Iﬁ M HAaBBIKOB B XOJI€ BBINMOJIHCHUA NPOTpaMMbl KypcCa (BI)IHOJ'IHGHI/IG
a00OpaTOpPHBIX paboT, u3ydeHHs, oTOOpa M CHUCTEMaTH3aluu WHGOPMAIMH, IOATr0TOBKA
pedepata, mpe3eHTaAIUN);
® OBJAQJICHHE YYallUMHUCSH 3HAaHWSAIMH O COBPEMEHHOW HAy4yHOM KAapTHHE MHpPA, O IIHPOKUX
BO3MOXHOCTAX IPUMCHCHUA Q)HSHHGCKI/IX 3aKOHOB;
® BOCIHUTAaHHUS HABBIKOB COTPYJHHYECTBA B MIPOLIECCE COBMECTHOM paboThI;
® 0CO3HaHHBIN BBIOOP MPOGUIBLHOTO OOYyUEHUS.

O0mas xapakTepucTHKA NPOrPaMMbl BHEYPOUHOH aesiTeqbHOCTH «Uyneca Gusnkm»

[TporpamMma OTHOCUTCS K OOIICHHTEUICKTyaIbHOMY HalpaBJICHUIO BHEYPOUYHOH JIeATEIHHOCTH.

[IporpamMma coiep>KHT, C OJTHOW CTOPOHBI, MaTepHall 1o OoJiee yriyOJEHHOMY H3Yy4SHHUIO U3J1araeMoro
B IIKOJBHOH MporpaMMe HM30paHHOTO pasfiena, ¢ APYrod — mIpeanojiaraeT W3ydeHHe TaKhX BOTIPOCOB
(GU3HKM, KOTOpPBbIC HE BXOJAT B IIKOJBHBIA KypC, HO IOBBIMIAIOT HAJAEKHOCTh 3HAHHM, YIPOIIAIOT
MOHMMAaHWEe W YCBOCHHME Yy4eOHOW WHGPOpMAIMU Ha Cleaylomed cryneHd oOydenus. IIporpamma
MO3BOJISICT OCYIICCTBIIATh AIBPUCTHYSCKUE MPOOBI M CHOPMHUPOBATH MPAKTUYCCKYIO JCSITEIbHOCTD
IIIKOJIBHUKOB B M3y4aeMoi 00J1acTH 3HAHUU.

Pa3BépThIBaHUE CoAepIKaHMS 3HAHHMIA B IIPOrpaMMe CTPYKTYPHPOBAHO TaKMM 00pa3oM, YTO U3ydeHHUE
BCEX IOCIEAYIONIMX TEM OO0ECIICYMBACTCS MPEAbIAYIIUMU, a MEXKAY YaCTHBIMH M OOINMMHU 3HAHHSIMH
MIPOCIICKUBAIOTCS CBSI3H.

[Iporpamma coctouT u3 4 JOCTATOYHO CAMOCTOSTEIBHBIX TEMAaTHYECKUX MOayleil. MoaynbHas
CTpyKTypa Kypca, auddepeHIupoBaHHOCTh 3aJaHUil TIO3BOJISIFOT BapbUPOBATh COJIEPIKAHHE Kypca B
COOTBETCTBUU C OCOOCHHOCTSMH YYCHHUYECKOTO KOHTHHICHTa (COCTaB y4eOHOUW TpyIIbl, YPOBEHb
3HAHW, 00YYAIOIINXCS), HATUYHS 000PYIOBAHHUS.

JlocTHKEHHE COIMATbHO-TICUX0JIOTMYECKHX LIeIeH 00ecIeuynBaeTCsl Opranu3alueil paboThl B MaJIbIX
rpynmnax. KoiekTuBHas eATENbHOCTh IMO3BOJISIET Pa3BUBATh Yy OOYYAIOMIMXCS KOMMYHHUKATHBHBIC
KauecTBa. BhIMoNHEHNEe TPYNTION MPAaKTUYECKUX 3aJaHUi 00ecTeYnBaeT peaan3aliio OCHOBHBIX IMOJIO-
XKeHUil Metona maneix rpynmn. CocTaB MallbIX TPYII MOXKET MEHSETCS MpU Mepexoie K H3YUeHUIO
CIIEYIONIEro MOIyJsl. DTO obecrieuynBaeT 0ojee yCIenHyo coluanu3anuio odyqaromuxcs. [IpoexktHas
JeSITENFHOCTh MpeIycCMaTpUBaeT MOUCK HEOOXOAMMOW HeJocTarolel nHopMaluu B SHITUKIONEAMSIX,
CIpaBOYHHKAX, HAYYHO-TIOMYJISIPHOM nuTeparype, B IuTepHeTe u nip.

OOyuaromas JIesTeNbHOCTh Meaarora 3aKiIovaeTcss B CO3AaHUM OPTraHU3alMOHHO -MIeAaroTnYecKux
yCIOBUH A5 y4eOHO-TIO3HABATETbHOM JESITENFHOCTH YYSHUKOB, B OKa3aHUHM UM TEAaroru4ecKoi Mmoj-
JepKKA U METOAWYECKOW IMOMOIIHM, O0EeCIeUYnBaIOIUX TapaHTUPOBAHHOE DEIICHHE IUIAKTHYECKUX,
Pa3BHUBAIOIINX M BOCIIUTATENBHBIX 33/1a4.



®u3nka - SKCHEpUMEHTalbHas HayKa, W3ydarolllas INpPUPOAHbIE SIBICHHUS ONBITHBIM ImyTem. llo-
CTPOEHUEM TEOPETHYECKUX Mojeliel (u3uka maet oObsCHEHHEe HAOMI0OJaeMbIX SBICHUH, GOPMYyTHUPYET
¢u3nvecKkrue 3aKOHBI, IPEICKa3bIBACT HOBBIC SBJICHHUS, CO3/IA€T OCHOBY JUIS MPUMEHEHUS! OTKPBITHIX 3a-
KOHOB IpUPOJBI B 4YeIOBEUECKOW IpakTuke. [loaToMy Ipu OpraHu3anuy 3aHATUM 110 BHEYPOUHOMU
JEATeNbHOCTH OOJBIIOE BHUMAHHE YACISICTCS HKCHEPUMEHTAIBHBIM METOJaM HCCIECIOBAHMS, YTOObI
pa3BuBaTh y OOyYalOUUXCS HABBIKA Y4EOHOH, MPOEKTHO-UCCIEAOBATEILCKOW M TBOPUYECKOM
JESITEIbHOCTH.

MexnpeaMeTHble CBSI3U, PEATU3YEMbIe MPOTPaMMON BHEYPOUHOU esTenbHOCTH «Yyneca hu3nukmy»:
Maremaruka: rpaduka, perneHue 3a/1a4, MPOICHTHI.
buosnorus: sxuBbsie OpraHu3mMbl, OMOJIOrMYECcKasi ONTHKA, KJIETKa, Ouocdepa.
XUMHS: COCTaB ¥ CTPOCHUE BEIIECTRA.
I'eorpadusi: MeToIbI H3yYCHHS KJIIMMATa U HEJP 3eMIIH, aTMOC(]ephI.
DKOJIOTHS: 3arpsi3HEHHE aTMOC(hephl, SKOJIOTUUECKHUE MPOTIECCHI, MapHUKOBHIN ddekT, Onocdepa.

1. Onucanue MecTa y4eOHOTr0 MpeaMeTa B y4eOHOM IJIaHe
B yueGHOM niaHe Ha BHEYPOUHYIO A€ATEIbHOCTD 10 Gu3uke B 10 kiacce BblAeneH | yac B HEJENO.
CornacHo kanenjpapHoro rpaguxa Ha 2024/2025 npeagycmorpeHo 34 y4eOHbix Henenu. Cpok
peanu3anuu nporpaMmsl — 1 roj.

2. Copep:xanue y4eOGHOro Kypca

ConepxaHre Kypca KaueCTBEHHO OTJIMYAeTCs OT 0a3oBoro Kypca ¢usuku. Ha ypokax 3aKOHBI
(bU3UKH paccMaTpUBAIOTCS B OCHOBHOM Ha HEXUBBIX 00bekTax. OJHAKO OYEHb BaXXHO, YTOOBI Y
ydamuxcs IMOCTEICHHO CKIIaAbIBAINCh Y66)KJI€HI/I$I B TOM, 4YTO, MPUYIUHHO-CJICACTBCHHAA CBA3b
SIBJICHUH WMEET BCEOONIMI XapaKTep W 4TO, BCE SBJICHHUS, NMPOUCXOJAIINE B OKPYXAIOIIeM Hac
MHpE, B3aMMOCBSI3aHbl. B Kypce paccMaTpuBarOTCsl BOIPOCHI, HaIlpaBJIEHHbIE Ha pa3BUTHE
HWHTEpeca K (Pu3MKe, K IKCIIEPUMEHTAILHON NIeATeIbHOCTH, (popMUpOBaHUE YyMEHHI paboTaTh CO
CIIpaBOYHOM JIUTEpaTypoil. Bo Bpems uzydenus kypca pedsTa mojayJaroT BO3MOXHOCTh ITPOBOIUTH
HCCIIEIOBATENIbCKUM MPOEKT MO JII00OMY M3 BBIOpaHHBIX HampaBiieHWH. Ha MTOroBbIX 3aHATHSX
oOyuaroniyecs BRICTYNAIOT U 3allUIIAI0T CBOM MPOEKT.

JJIeKTPOMAarHuTHbIE sIBJIEHUS — 8 YacoB

DnekTpocTaTUueckue 3apsabl. BeiToBble 31ekTponpubOopbl. JlomamliHss 3JIEKTPONPOBOJIKA.
Texnuka Oe30macHOCTH MpU paboTe ¢ «OBITOBBIM AJIEKTPUYECTBOMY». 3HAKOMCTBO C paboToit
WHIUKATOPHOW OTBEPTKOM, AJNEKTPUYECKHUM TECTEPOM; HCCIEAOBAHUE KBAPTUPHON MPOBOJAKH Ha
M0’KapOONAacCHOCTh, COCTaBJICHHE MPUHIUMNHAIBHON M MOHTAKHOM CXEMbI 3JIEKTPOIPOBOJIKH,
OCHOBBI 3JIEMEHTApHOTO PEMOHTa OBITOBBIX AJIEKTPONPUOOPOB. DIIEKTPUUECKHE CBOWCTBA Tela
yenoBeka. buosnekrpuuecto. @oTopenenTopsl., 3MEKTPOpeLenTopsl, bruosnekrpuyecTBo cHa.

MaruuTtHoe 1ojie U >KUBbIe OpraHu3Msbl. Mcnons3oBanue MarHutoB B ObITy. Vcmosib3oBaHue
MarHuTa Kak MeTaJUIOMCKATEs.

Pagno. TeneBunenue. BrusHHe 3MEKTPOMArHUTHOTO W3IMYYEHHUS Ha JKUBOM OpraHU3M.
HccnenoBanne WHTEHCUBHOCTH SJIEKTPOMArHUTHOTO H3JIYYEHHUS SJIEKTPOOBITOBBIX MPHOOPOB C
MTOMOIIBI0 PEHTIEHOBCKOM TJICHKHU.

MexanndyecKHe KoJieOaHHus W BOJIHBI - 2 yaca

Mexanudeckre koneOaHuss U uenoBek. [Ipoucxoxaenue OuoputmoB. Cepale U 3BYKH,
COMPOBOXKIAIOIINE pabdoTy cepAla | JEeTKUX, HuX 3amuch. CreTockonu (HOHEHIOCKOTI.
BricTykuBaHue — Kak OJUH M3 CHOCOOOB OMpeAeNeHHs pa3MepOB BHYTPEHHUX OPraHoB U HX
COCTOSIHUS.

3BYK KakK CpeACTBO BocHpusaTHs u Tmepenaun wuHpopmarnmu. Opran ciuyxa. OO6mactb
CIBIIIMMOCTH 3ByKa. ['OjlocOBOM ammapar uenoBeKa. XapakTEPUCTHKUA To0Jioca 4YeJlOBeKa.
VYnbTpa3Byk u nHPpazByk. Guznueckrue OCHOBHI YIbTPa3BYKOBOTO UCCIEAOBAHUS YEIOBEKa. 3BYKH
MIPUPOJIBI.



TenJioBble AABJIeHUs - 9 yacoB

Bunsl temonepenaun B ObiTy. Jduddysus. Kunenne. Bompocsl 0e30macHOCTH B TEIUIOBBIX
npoueccax. CrnocoObl M3MepeHus TeMmueparypbl. TepMoperyiasTopel.  3HaueHHE IBETa IS
odopmieHns OBITOBBIX NPHUOOPOB, TOCYAbI; HpPOBEpKa pabOTHl BEHTHISALMH, apOMaTH3aIHs
MOMEIICHUS, W3TOTOBJIEHHE BOJOCSHOTO TUTpoMeTpa. HachlmeHHbIi, HEHACBIEHHBIH map.
Brnaxxnoctb. 3HaueHHe TeMIEpaTypHOTO PEKUMA U BIKHOCTH JUTS KHU3HEIEATEILHOCTH YEIIOBEKA.

OnTnueckue siBjieHus1 - 14 yacos

®oromerpus. CBeTOBOI MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHbl F€OMETPUYECKON OINTHKH.
3epkaino. IloctpoeHne n300pakeHUs B IUIOCKOM 3€pKaje M B cucTeMe 3epkajl. ToHkas JuH3a:
HaxoXJeHue o0bekTa o xonay jydei. @opmyna ToHKOHM nuH3bl. CTpoeHHE Iia3za yeloBeKa.
®du3uyeckre 0CHOBBI 3peHUS uelloBeKa. JlepekTsl 3peHus U crnocoObl ux ucnpasieHus. Pacuer
napamMeTpoB JHUH3BI M H300pakeHus. CHekTpaiabHas M JHEPreTHYECKas YyBCTBUTEIHHOCTH
rna3a. [lonHoe BHyTpeHHee oTpaxkeHue. BosHoBas ontuka. [ucnepcus cBera. UnTepdepenuusa u
mudpakius ceeta. CBETOBBIC SIBJICHUS B IPUPOJIE.

3amura npoekToB — 1 4ac.

BHeypouHast neATenbHOCTh MpEANosaracT OOJbIIYI0 CaMOCTOSITENbHYI0 pPabOTy ydalluxcs.
Teopernueckuii Martepuan J[g0JDKeH OBbITh Hepa3pblBHO CBs3aH ¢ npakTukol. [lpu monbope
JUIaKTUYECKOTO MaTepuaia HCIO0JIb30BaTh 3a/laHusl BCeX BHMJIOB M ypoBHeW. Bce mnpakTuueckue
paboThI MPOBOIATCA 0€3 yka3zaHWW K  paboTe, YTOOBI BBIMOJHEHHE 3aJaHUN OBLIO TBOPYECKUM
nporeccoM. B ciydae 3aTpynHeHH HEOOXOJUM WHIWBHIYATbHBIA TOIXOJ, KOTOPBIA 3aKIIIOYaeTCs B
WCIOJIb30BAHUN KPATKOTO WM MOApoOHOTO omucaHus paboTel. OOBEM MaTepuanga H3ydaeMbIX TEM
3aHSTUN U KOJIMYECTBO OTBEAEHHBIX HA 3TO YACOB OMpPENENSIETCS CAMUM YUUTEIIEM.

[Ipuemsl 1 MeTOABI PaOOTHI, KOTOPBIE MIAHUPYIOTCS MPU PeaTu3aluu IPOTPAMMBI:

-CaMOCTOSITeNIbHbIE PA0OTHI C UCTOYHUKAMH WH(OpMaInu;

-YCTHBIE COOOIIEHHUS YUaAITUXCsI C TOCISAYIONMEeH TUCKYCCUEH;

-3BpUCTUYECKHE Oece/ibl; 3JIEMEHTbhI UTPOBBIX TEXHOJIOTHil;

-BBINOJHEHNE SKCIIEPUMEHTAIbHBIX U MIPAKTHUECKUX pabOT MO TEIUIOTE, OINTHUKE;

-paboTa ¢ TMJAKTHYECKUM MaTepHalioM;

-CaMOKOHTPOJIb YYaIllUMUCS CBOMX 3HAHUM [0 BOIPOCAM ISl MTOBTOPEHMUS.

3. Ilnmanupyemble pe3yabTaThl 0CBOEHUS] Y4eOHOI0 MpeaMeTa, Kypca

[Tnanupyemble pe3yabTaTbl OCBOSHHS MPOrpaMMBbl HaMpaBleHbl Ha Pa3BUTHE YHUBEPCAJIbHBIX YUeOHBIX
neicTBUi, yueOHO U 00mienoib3oBaTenbcKOMNKT-KoMIeTeHTHOCTH 00yJaronuXcsi, OMbITa TPOSKTHOM
JeSITeNIbHOCTH, HaBBIKOB pabOTHI ¢ HH(OpMaLIUEH.

JInuHOCTHBIE:

ChopMHUpOBaHHOCTH TO3HABATEIBHBIX HHTEPECOB K MPAKTHUYCCKOW M MPOCKTHOM JNEATEILHOCTH M OCHOB
COL[MAIbBHO-KPUTHYECKOTO MBIIUICHUS] Ha OCHOBE PpAa3BUTHUS HWHTEUIEKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH ydarmxcs;

YOeXKIeHHOCTh B BO3MOKHOCTH TIO3HAHMSI TPUPOJBI, B HEOOXOAMMOCTH PAa3yMHOTO HCHOJB30BaHUS
JOCTHIKEHUM HAyKU M TEXHOJOTUH Ui JajbHEHIIero pa3BUTHs YEIOBEUYECKOTO OOIIEHHUs, YBaXKECHHE K
TBOPIIAM HAayKH M TEXHHUKH, OTHOIIEHUE K (PU3HKE KaK K DJIEMEHTY 00IIe4eIOBEYeCKON KyIbTYypHI,
CaMOoCTOATENTHbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM M MPAKTUYECKUX YMEHUN TTOHUMAaHUU WX 3HAYCHUS
JUISL JAIbHEUIIIETO U3YYEHUs €CTECTBEHHBIX TUCIIUIUINH;

MotuBaimsi 00pa3oBaTEIbHON NEATEIBHOCTH IIKOJIBHUKOB HAa OCHOBE JHUYHOCTHO-OPHUEHTHPOBAHHOTO
noJjxonaa;

YMEHHHU OTPEACIATh TPAHUIBI COOCTBEHHOTO 3HAHUS U HE3HAHUS, Pa3BUTHH CIIOCOOHOCTH K CaMOOIICHKE
(oueHuBaTh COOCTBEHHYIO Y4YeOHYIO JESTENbHOCTh: CBOM  JIOCTIDKEHHS, CaMOCTOSITENBHOCTb,
WHUIMATUBY, OTBETCTBEHHOCTb, IPUYMHBI HEY/1a);



®opMHpOBaHUE IEHHOCTHBIX OTHOIIEHUH JOYT K JPYry, YYUTEII0, aBTOpaM OTKPHITUH U M300peTeHUH,
pe3ynbTaTam o0ydeHHUs.

C(OPMHUPOBAHHOCTH KOMMYHHKAaTHUBHONW KOMIIETEHTHOCTHM B OOIIEHWHM U COTPYIHUYECTBE CO
CBEPCTHUKAMM U YUUTEIIEM;

ycBoennn Th mpu mpoBeneHuu npakTHuecKuX paboT, chopMHUpPOBAHHOCTH OEPEKHOTO OTHOMIICHHUS K
IIKOJIBHOMY 000PY/I0BaHHUIO.

MeranpeaMeTHsble:
B chepe pecyiamusnbixyHuBepCaNbHBIX YI€OHBIX ICHCTBUNA:
OBiageBaTh HABBIKAMH CAaMOCTOSATEIHBHOTO MPUOOPETEHUS HOBBIX 3HAHWIA, OpraHU3alyd y4eOHOM

ACATCIBHOCTH, IIOCTAaHOBKA ueﬂeﬁ, IJIaHUPOBAaHHA, CAMOKOHTPOJIA M OLCHKHW PCE3YJILTAaTOB cBOCH
ACATCIIBHOCTH, YMCHUAMMU NPCABUACTD BOSMOXKHBIC PE3YJIbTATEI CBOUX IICfICTBHfI;

ITornmats pasiminda MCKAY UCXOOAHBIMU (baKTaMI/I U THUIIOTE3aMU IJId UX 06’I)$ICHCHI/I$I, TCOPCTUICCKUMHU
MOJCIAMHU U PpCaIbHBIMU 06”I)€KTaMI/I, OBJIAJICBATh YHHUBCPCAJIbHBIMHA y‘IC6HBIMI/I I[Gf/iCTBI/IS[MI/I Ha
InpuMEpax runoTe3 Jjid 00BSICHEHUS U3BECTHBIX q)aKTOB N SKCIICPHUMCHT aTbHOM IMPOBEPKH BBIJIBUTACMbIX
TUTIOTE3, Pa3pabOTKU TEOPETUUECKUX MOJIEIICH MPOIECCOB WIIH SBICHHI;

B cdepe nosnasamenvuvixynuBepcanbHbIX YI€OHBIX TCUCTBUM:
dopMHupoBaTH YMEHHUSI BOCIIPUHUMATh, MepepadaThiBaTh W MPEACTABIATh WH(GOPMAIIUIO B CIOBECHOM,

o0pa3Hoi, cMMBOJIMYECKON (opMmax, aHAIU3UPOBATh U IepepadaThiBaTh MOJYYEHHYIO MH(QOpPMAIHIO B
COOTBETCTBUH C IIOCTABJICHHBIMH 3aJadaMM, BBIACIATH OCHOBHOC COJACPIKAHUE MPOYUTAHHOI'O TCKCTA,
HaxXOJWTh B HEM OTBCTHI HA MOCTABJICHHBIC BOIIPOCHI U U3JIaraTtb €ro,

BBIIBUT'aTb T'HIIOTE3bI, OCYHICCTBJIATH HX IIPOBEPKY, IIOJbB30BATHCA OMOJIMOTEYHBIMU KaTtaJioramu,
CIICUAJIBHBIMU CIIPABOYHUKAMHW, YHUBCPCAJIBHBIMH OHIUKIONCIUAMHA [Jid IMOHCKa I/IH(i)OpMaLII/II/I 00
00BEKTaX.

[IproOperaTs ONBIT CaMOCTOSITEIBHOTO IMOMCKA, aHanM3a U 0TOOpa MH(pOpPMALMU C HUCHOJIb30BAHUEM
Pa3IUYHBIX HCTOYHHUKOB, U HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTUH JUIsl pellIeHHs] T03HABATEIbHbIX 33/1a4;
OcBauBaTh IpHUeMBbl JEUCTBUI B HECTAaHIAPTHBIX CHUTYaIUSX, OBJIAJAEBATh IBPUCTHUUECKMMH METOAAMU
pereHus npooaemM

B chepe xommynuxamusnvixynuBepcanabHbIX yUeOHBIX ACHCTBUIA:
Pa3BuBaTh MOHOJIOTHYECKYIO M JUAIOTHUYECKYIO pedb, YMETh BbIpaKaTh CBOM MBICIH M CIIOCOOHOCTHU

BBICIIYIINBATb CO6CCCI[HI/IKa, IIOHUMATh €ro TOYKY 3pC€HM, IIpU3HABATh IIPAaBO APYIroro 4€JIOBEKa Ha €ro
TOYKY 3pC€HUs, [TPU3HABATH IIPaBO APYroro 4€jI0BE€Ka Ha MHOEC MHCHHUC,

CDOpMI/IpOBaTB YMCHUA pa6OTaTB B TIpyle€ ¢ BbIIOJHCHHUEM pPA3JIMYHBIX COLUAJIBHBIX pOJ'I@fI,
OpCeaACTaBJIATbL U OTCTaAMBAaTb CBOU B3IJIAABI U Y6€)KI[CHI/I$I, BECTU NUCKYCCHIO.

IIpexmeTHbIE:

@®opMHpOBaTh MNPEJCTABICHUS O 3aKOHOMEPHOW CBA3M M IO3HAHMUSA IPHUPOJbI, 00 OOBEKTHMBHOCTH
HAy4yHOTO 3HAHUS, O CHCTeMOOOpasyrolell poau (U3MKU Uil Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH; O HAYYHOM MHUPOBO33PEHUH KAK PE3yJbTaTe U3YYEHHs] OCHOB CTPOEHHUS MaTepuu
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

@®opMHpOBaTh MEPBOHAYAIbHBIE MPEACTABICHUS O (U3UUYECKOW CYIIHOCTH SBJIEHUH IPUPO/BI
(MEXaHWYEeCKHUX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX), BUAAX MaTepuu (BEIIECTBO U IIOJIE),
JBIDKEHUM KakK CIocoOe CyIIeCTBOBAHUS MaTepHM; YCBaMBaTh OCHOBHBIE MJIEM MEXaHMKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUS O CTPOCHUHU BEIIECTBA, JIEMEHTOB 3JEKTPOAMHAMHKN M KBAHTOBOH (DHU3HUKHU;
OBJIJICBATh MOHATUHHBIM aNapaToM U CUMBOJIMYECKUM SI3bIKOM (DPU3HKH;

[Ipuobperars ONBIT NMPUMEHEHHUs] HAyYHBIX METOJOB TO3HAaHUS, HAaOMIOJCHUS (PU3MUYECKUX SIBJICHHUH,
IIPOCTBIX JKCIIEPUMEHTAJIBHBIX HUCCIEHOBAaHUM, NPSAMBIX U KOCBEHHBIX M3MEPEHHUH C HMCIOJIBb30BAHUEM
aHAJIOTOBBIX M IIU(PPOBBIX U3MEPUTEIbHBIX MPUOOPOB; MOHUMATh HEU30EKHOCTh MOTPEHIHOCTH JIFOOBIX
U3MEPEHUN;



Oco3HaBaTh HEOOXOIUMOCTh NMPUMEHEHHUS MOCTIDKEHHH (PU3MKM M TEXHOJIOTUH Jsl PalMOHAIBLHOTO
IIPUPOIOTIOJIB30BAHMS;

OBnaneBath OCHOBaMU 0€30I1aCHOIO MCIOJIb30BAaHUS €CTECTBEHHBIX U UCKYCCTBEHHBIX 3JIEKTPUUECKUX U
MarHUTHBIX TIOJI€H, JJIEGKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U MCKYCCTBEHHBIX
MOHM3HPYIOMINX H3Jy4eHUH BO H30€KaHUE WX BPEIHOTO BO3JACHCTBHS HA OKPYXKAIOUIYIO Cpedy H
OpPraHM3M 4Y€JI0BEKa,

Pa3BuBaTh yMeHue IUIaHUPOBATh B NOBCEIHEBHOM JKU3HM CBOM JEMCTBMS C IPUMEHEHHEM IOJIyYE€HHBIX
3HAaHUN MEXaHUKH, HJIEKTPOJMHAMHUKH, TEPMOJIUHAMUKHA W TEIUIOBBIX SBICHUH C LENbIO COEpexeHHS

3JI0POBBSI;

q)OpMI/IpOBaTI) MpEACTaBJICHUA O HCPAIUMOHAIIBHOM HCIIOJIb30BAHHMU NPHUPOAHBIX PECYPCOB U SHEPTHUHU, O
3arpsA3HCHUN OKPY)KaIOHIGI\/JI CpCAbl KaK CJICACTBHU HECOBCPUICHCTBA MAallIMH U MEXaHU3MOB.

TemaTnueckoe mianumpoBanue kypca “Uyneca puzuku ”

Nem/m | Tema KosnyecTBo yacos JlaGopaTopHbIe padoThI

1 3JIeKTPOMAarHUTHBIE SIBJICHUS 8 1

2 MexaHuueCKUe KOJeOaHUs U BOJHBI 2

3 TeroBbIe SBIICHUS 9 3

4 OnTuueckue sBJICHUs 14 4

5 3ammra NpoeKkToB 1
Bcero 34 8

No Tema 3ansaTust

3aHATHS

/11
JJIeKTPOMarHuTHbIE siBJieHus (8 yacoB)

1 ONEKTpUYECKHE 3apsibl M JKUBbIE OPraHW3Mbl. BIIMsSHME 3I€KTPUYECKOrO IMOJs Ha JKUBbBIE
opraHusmsl. bruosnexkrpuyecTso.

2 JlaGoparopuas padora «OnpeneneHue CONpPOTUBICHUS TKAHEH YeTOBEKa»

3 [IpupoHbIE U HICKYCCTBEHHBIE SJIEKTPUYECKHUE TOKH.

4 Hcropus sHEpreTuky. DHEprus 3MEKTPUUYECKOTO TOKA U €€ HCIOJIb30BAHUE.

5 Kondepenuus «dnekrpruueckue ceTd npoodaeMbl U NEPCHEKTUBbI. AJbTEpHATUBHBIE HCTOYHUKHI
SHEPTUN»

6 MarunuTHO€ 1noJie 3eMJIA U €ro BIMSHHUE HA YEIO0BeKa.
CBoiiCTBA AJIEKTPOMAarHUTHBIX BOJIH HU3KOW YacTOThI. PaglOBOJIHEI U YEIOBEK.

8 buonornueckue cBOMCTBA AIEKTPOMATHUTHBIX BOJIH BBICOKOM YaCTOTBHI.
Mexannuyeckue KojJe0aHus M BOJIHBI (2 yaca)

9 Konebanus u BosiHbI B )UBbIX oprann3max.Konebanus u uenosek. buopurm.

10 3BYyK Kak CpeJICTBO BOCIIPUATHS U Niepenaun nadopmanuu. YIbTpa3ByK 1 HHPPaA3BYK.
TenuioBble siBjeHust (9 yacoB)

11 OHeprus TomuBa. Terno3HepreTuka. BiusHue TeMneparypHbIX YCIOBUN HA KU3Hb YEJIOBEKA.

12 JladbopaTopHasi paGora «l3MeHeHue TemmepaTypbl BEIIECTBA IMPHU NEPEXOJE C TBEPAOTO B
ra3zoo0pasHoe cocrosiHue. [loctpoenne rpadurka 3aBUCHIMOCTH TEMIIEPATYpPhI Tella OT BpEMEHMY.

13 TennoBoe 3arps3Henue armocgepsl. Pemenue 3aqay.

14 Buner tpancnopra. IIpuMeHeHue pas3iIvuHbIX BHJIOB TPAHCIIOPTA B HAILIEM PETrHOHE. BiusHue
paboThI TETUIOBBIX ABUTATEJCH HAa HKOJOTUYECKUE MPOIIECCHI.

15 Kpyrneiii cron: «l3MeHeHue KiauMara - MapHUKOBBIK 3(PdeKkT M riaobaibHOE NOTEIUIEHUE
KJIUMATa.

16 TemoBbIie MPOLIECCHI B TEJIE YEIOBEKA.

17 JlaGopaTopHas padora «OmnpeneneHue IpIXaTeIbHOro 00bEMa JIETKUX YeTOBEKa»

JlabopaTopHas padora «OnpeneneHue AaBIeHUs] KPOBU YEJIOBEKa»




18

Pemenue skcriepumeHTanbHbIX 337a4. (OcHoBHOE ypaBHeHHe MKT, Konn4ecTBO BelecTBa)

19 Pemenune skcrepuMeHTaNbHBIX 3a7ad. (YpaBHEHHE COCTOSHUS HA€aIbHOro rasza.BiaxxHocTb
BO3/1yXa)
Ontuueckue siBjienusi (14 yacon)

20 dorometpus. CBeTOBOI MOTOK. 3aKOHBI OCBENIeHHOCTH. JlabopaTtopHas pabora «OmnpenencHue
YPOBHS OCBEIIEHHOCTH B KJIACCE»

21 HckyccTBeHHOE OCBeleHne. Buibl 2JIEKTpUYECKUX JIaMIL.

22 3epkanbHOE U paccesiHHoe (Auddy3Hoe) OTpakeHHe CBETa.
OkcnepuMeHTalbHas padoTa: «IlocTpoeHne n300paxxeHus B IJIOCKOM 3€pKaje».

23 DKcnepuMeHTanbHas padbota: “MHOTOKpaTHOE N300paKeHUe MIPeAMETa B INIOCKUX 3epKaiax’”.

24 Jlunsel. a3 kak ontudeckas cucrema. JledekTsr 3peHus..

25 [TocTpoenne n300paKeHus: B CUCTEME 3EPKal.

26 [Tosne 3penus.

27 Crioco6sl uctipaBieHus 1eeKTOB 3pEHHUS.

28 JladopaTopHas pab6ora: «Onpesenenre GOKYCHOTO pacCTOSHUSI U ONTHYECKON CHIIBI OUKOBY
Pemenue skcriepuMeHTaNIbHBIX 3a/1au.

29 CaeToBbI€ SIBIIEHUS B IpHUpoJie (pagyra, MUPaXku, rajo).

30 OnTryeckne WILTIO3UN HAIIETO 3PEHHSL.

31 buonoruueckas ontuka. (JKuble 3epkaia, ria3-TepMOMETp, PACTEHUS - CBETOBOJIbI).

32 XKusoit cer. (CBeueHue MoOps, CBETALIMECS  OPraHU3MbL,  XEMUJIIOMUHECIICHIIMS,
OMOJIFOMUHECIICHITNS ).

33 DKoJjoruueckre nmpoodseMbl U obecriedeHre yCTOMYUBOCTH Ouochepsl, CBSI3aHHbIE C PaCCETHUEM
Y TIOTJIOIIEHUEM CBETa.
3amura npoektoB (1 4ac)

34 3amura nmpoeKToB




