MYHUIUIIAJIBHOE BIOJ)KETHOE OBIIIEOBPA3OBATEJIBHOE
YYPEXJIEHUE T'YJISIM-BOPUCOBCKASI CPEIHASA
OBIIEOBPA3OBATEJIbHAS IIIKOJIA
3EPHOI'PAJICKOI'O PAMIOHA

CorsacoBaHna Yr1BepkaeHa
C METOAUYECKHM COBETOM npuka3om ot 27.08.2024 r. Ne 173
IIporoxou ot 28.08.2024 r. Ne8
PykoBoaurens MC JAupexTop MKOJIbI
/ OcerpoBa C.A. mo&langBngmogﬁg?gi [noanuetio {CeeTans [ Jlonaruna C.H.

DN: C=RU, OU=pupekTop wwKonbl, O=MBOY 'ynsii-bopucosckas
COLU 3epHorpagickoro paiioHa, CN=CseTnaHa HukonaesHa
JlonatuHa, E=school_4_gbor@mail.ru

MpuunHa: 51 yTBepAnn 3TOT OKyMEHT

MecToHaxox/aeHue: X.rynsil-bopucoBka 3epHorpazickoro paiioHa,
nep. 50 net B/IKCM, 1

Jata: 16 CeHTA6pbL 2024 r. 21:33:07

TOUYKA \_'poc'm

MMPOI'PAMMA
BHEYPOYHO¥ /1eSITeJIbHOCTH
(ecTecTBEHHO-HAY4YHO€ HANPaBJIeHHE)
«®Du3nKa B 321a4ax M IKCIIEPUMEHTAX)

Yporenb 0011er0 00pa3zoBaHUs
cpenHee obuee oopasoanme, 10 kaace
(maganmpHOE 00IIIeE, OCHOBHOE 00111ee, CpeiHee 0011ee 00pa3oBaHue, KIacc)

KonunuectBo uacos 34

Vuutens Jlonatnaa Ceersiana HukogaeBHa
®H.0.

(c ucnosab3oBanneM obopynosanust «Touka Pocray)




IlosicHuTEILHASA 3aIMCKA

Pabouas nmporpamma 1mo BHEYpOUHOI1 aesTenbHOCTH «Mup Gpusnku » npeanaznavyena as oOyyatommxcst 10-11 kimaccoB u pa3paboTaHa Ha OCHOBE
CIIETYIONINX HOPMATHBHBIX JOKYMEHTOB:

e 3axon PO «O0 obpazoBanuu B Poccuiickoit @eneparum» Ne 273-D3 ot 29.12.2012;

denepanbHbIl TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIN CTaHAAPT OCHOBHOrO oOrmiero ooOpasoBanus (IIpuka3 MwunucrepcTBa 00pa30BaHUS U HAYKH
Poccuiickoit ®eneparuu ot 17 nexadps 2010 r. Ne 1897, B penakuuu nprkasza
MunuctepctBa o0pazoBanus u Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 nexabpst 2015 r Ne 1577);

e [Tpuka3z MunucrepctBa PO ot 31.05.2021r. Ne 287 «O06 yrBepx)aeHUH (PeaepalbHOTO rOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO

o01ero oopa3oBaHuUs»;

e mpukaza MuHuctepctBa oOpa3zoBaHusi W Hayku Poccuiickoir ®epeparuu ot 17 mas 2012 r. Ne 413 «O0 yrBepxkaeHuu ¢heaepaibHOro
roCy/lapCTBEHHOI'0 00pa30BaTENIbHOIO CTaHAApPTa CPEAHET0 OOIIEro 0Opa3oBaHUA» C U3MEHEHUSIMH, YTBEPKIEHHBIMU IIpHKa3aMu MUHHUCTEpPCTBA
oOpaszoBanus u Hayku Poccuiickoit @enepannu Nel645 ot 29.12.2014 r., Ne 1578 ot 31.12.2015 1., Ne 613 ot 29.06.2017 r.

e KOHUEMNIMH TyXOBHO-HPAaBCTBEHHOI'O Pa3BUTHUS U BOCIIUTAHUS JINYHOCTHU TPaKIaHUHA.

e CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHIEMHOJIOIHYECKHEe TpeOOBaHMs K YCIOBHSIM M OpraHu3anuu oOy4deHus B 0O0I1e00pa3oBaTeNIbHbIX
YUPEXKIEHUAX»: TOCTaHOBJIEHUS [ 1aBHOTO rocy1apcTBEHHOI0 caHuTapHoro Bpada Poccuiickoit denepanuu ot 29 nexadbps 2010 Ne 189.

AKTYalnbHOCTh JAHHOW MPOTpamMMbl OOYCIOBIIEHA €€ METOJ0JOTMYECKON 3HAYMMOCTBIO - PAa3BUTHE Y ITKOJIHHUKOB MOTHUBAIIMU K M3YYCHHIO
¢usuku. Kypc nMeeT eCTeCTBEHHOHAYYHYIO HAIPABICHHOCTh OOMIEKYIbTYpHOTO ypoBHs. dH3nKka Kak Hayka 0 HanOoJiee OOIIMX 3aKOHAX MPUPOIBI,
BBICTYIAsl B KaUeCTBE y4eOHOro MpeJMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIN BKJIAJ B CUCTeMY 3HaHUN 00 okpyxkaromem mupe. OHa pacKpbiBaeT
POJIb HAYKH B SKOHOMHYECKOM M KYJbTYPHOM Pa3BUTHH OOIIECTBA, CITOCOOCTBYET ()OPMHUPOBAHHIO COBPEMEHHOT'O HAyYHOTO MUPOBO33PCHHUS

®I'OC HoOBOro mokoyiieHHus TpeOyeT HCIONB30BaHUS B 00Opa30BATENBLHOM IMPOIECCE METOJOB M MPHUEMOB IMPOEKTHO-UCCIEAOBATEIHCKOM
ACATCIIBHOCTH. Bxirouenue MECTOda IPOCKTOB B OpraHu3alvro BHeyquHOﬁ ACATCIIBHOCTH MOAa€T MHOI'0 IMPEUMYIICCTB MW ITOJOXKHUTCIBbHBIX
pe3ynbratoB. [IpoekTHas AeITeTbHOCTD JAET BO3MOKHOCTh MHTETPUPOBATh TEOPETUUECKIE 3HAHUS U MPAKTUYECKHE HaBBIKU, TPUOOPETATh HABBIKU
BSaHMOﬂeﬁCTBHﬂ B Irpymnriie. 21.]'[5[ YUCHHUKA MMPOCKT- 3TO BO3MOKHOCTb TBOPUCCKH PACKPBITHECA, ITPOABHUTH cebs HHIUBHUAYAJIbHO WX B KOJIJICKTHUBC.
[Tpoekt naér oOydaromUMCs OIBIT MOUCKA WH(OPMAIIUU, TPAKTUIECKOTO MPUMEHEHHS 00yUeHUs, CAaMOPa3BUTHS, CAMOpEaNIN3allui U cCaMOaHalIn3a
CBOCH NeATEeTbHOCTH. 3HAHUS, YMEHUSI M yYHHBEPCAJIbHbIE Y4eOHBIEC NEWUCTBHS, HEOOXOAMMBIC JIs OPTaHW3allUUd MPOEKTHO-HCCIEI0BATEIHCKOM
ACATCIIBHOCTH B IIKOJIC, B GyﬂymeM CTaHyT OCHOBOH AJI1 OpraHvu3alnu HaquO-HCCHCHOBaTeHBCKOﬁ ACATCIIBHOCTH B BBICIINX W CPCIHUX
POECCHOHAIBHBIX YUEOHBIX 3aBEACHUSX, MMO3BOJIAIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha PBIHKE TpyJa U B J000# chepe nmpodeccnoHaabHOM
JESITeTbHOCTH.



Heo6xoauMbIM ycroBHEM peau3aliiy JaHHOW MPOrpaMMBbl SBIISIETCS. CTPEMIICHHE Pa3BUTh y 00y4aroIuXcs YMEHHE CaMOCTOSATEIBHO paboTarh,
NKT-komneTeHIMH, a TAK)Ke COBEPIICHCTBOBATh HABBIKA OTCTAaWBAaHUS COOCTBEHHOM MO3UIIMU 10 ONpeAeIEHHOMY BOIIPOCY.
esn kypca:

¢ 3HAKOMCTBO y4alIuXcCsd C BaXKHEHIITMMU MCTOAaMU MPUMCHCHU A (bI/ISI/I‘-IeCKI/IX 3HAHUU Ha IIPAKTUKC,
e (opMHUpOBaHHE IEIOCTHON €CTECTBEHHOHAYYHOMH KapTHHBI MUPA YYaIIUXCSL.
3agaum Kypca:

® Da3BUTHE IIO3HABATEIHHOTO WHTEPECA, MHTEIUICKTYAIBHBIX W TBOPYECKHUX CIOCOOHOCTEH ydYalmuxcs B TIPOILECCE CaMOCTOSTENLHOTO
pUOOpETEeHUs 3HAHUH C MCIIOJIB30BAHUEM PA3IHMYHBIX HCTOYHUKOB HH(POPMAIINH;

® TIOBBIIICHHE HHPOPMAIMOHHON, KOMMYHUKAaTHBHOM, 9KOJIOTUYECKON KYJIBTYPBI, OIBITa CAMOCTOSTEIILHOM JeITEIILHOCTH;

® COBEpIICHCTBOBAHWE YMEHHH M HABBIKOB B XOJI€ BBIIIOJIHEHHS MPOTPAMMBbI Kypca (BBINOJHEHUE JIAOOPATOPHBIX padoT, M3ydeHus, oToopa M
CHCTeMaTH3aluy HHPOPMAIIMH, IOATOTOBKA pedepara, Mpe3eHTaluN);

e OBJIQJICHUE YYAIINMHUCS 3HAHMSIMHA O COBPEMEHHOM Hay4YHON KapTHHE MUPA, O IIMPOKUX BOSMOXKHOCTSIX MPHUMEHEHUS (PU3MUECKUX 3aKOHOB;

® BOCHHTaHHS HaBBIKOB COTPYJHHYECTBA B IPOLIECCE COBMECTHOM pabOTHI;

® 0CO3HaHHBIN BEIOOP IPOPHILHOTO O0YyUESHHUS.

OO0uas xapakTepuCcTHKA

[IporpamMma «®u3nka BOKPYT HAac» OTHOCUTCS K OOLIEMHTEIUIEKTYalbHOMY HAlpaBICHUIO BHEYPOUHOU JESTENbHOCTH.

[Tporpamma conlep>KuT, ¢ OAHOM CTOPOHBI, MaTepuan Mo Oosee yriIyOJEHHOMY HM3YYEHHUIO M3JIaraéMoro B LIKOJbHOW IporpamMme H30paHHOTO
paszzena, ¢ Apyroi — npeanonaraeT U3ydeHue Takux BOINPOCOB (PU3MKHU, KOTOPbIE HE BXOAAT B IIKOJIbHBIA KYpC, HO MOBBIMIAIOT HA/IEKHOCTh 3HAHUI,
YIIPOLIAIOT MOHUMAaHUE M YCBOEHUE yueOHOW HH(pOpMalUK Ha CleAyrolel cTyneHn ooydenus. [IporpaMma mo3BoIsieT OCYIIECTBIATh IBPUCTUUECKU €
poObI U chOPMUPOBATH MPAKTHUECKYIO ACSITEIbHOCTD IIKOJIBHUKOB B U3y4aeMOi 00JacTH 3HAHUM.

Pa3BépThIBaHME copep)KaHUS 3HAHUU B MpPOrpaMMe CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTO M3yUEHHE BCEX IMOCIEAYIOIIMX TeM OOecreyrBaeTcs
MpeIbIAYIIUMHY, @ MEKIY YACTHBIMHU M OOILIMMU 3HAaHUSMU IIPOCIIEKUBAIOTCS CBSI3H.

[Tporpamma cocTouT M3 4 JOCTaTOYHO CAMOCTOSATENbHBIX TEMAaTHYECKMX Moayheil. MoaynpHas CTpyKTypa Kypca, aud¢epeHIIMpOBaHHOCTh
3aJlaHui TO3BOJIAIOT BapbUpOBaTh COJEpXaHHE Kypca B COOTBETCTBUU C OCOOEHHOCTAMU YYEHMUYECKOTO KOHTHHIEHTa (COCTaB yueOHOW TpyIIbl,
YPOBEHb 3HaHHH, 00yJaromuxcs), HaTMYus: 000py10BaHHUS.

JlocTrxkeHne CcolMalbHO-TICUXOJOTHYECKUX Iesel olOecnedunBaeTcs opraHu3anueil padoTel B Manbix rpynnax. KoijekTuBHas AeSITEIbHOCTh
MO3BOJISICT Pa3BUBaTh y OOY4aIOMIMXCS KOMMYHUKAaTHUBHBIC KauecTBa. BBIMONHEHHE TPYNION NMPaKTHUECKUX 3aaHUi 00ECIeUMBaeT peau3aluio
OCHOBHBIX MOJIOKEHUI MeTona Maibix rpynmn. CocTraB ManbIX TPyII MOXET MEHSAETCS IpU MEpexoJe K HM3YYEHHUIO CIEeNYIOLIEro Monyis. OTo
obecrieunBaeT Oojee YCHEIIHYIO0 ColHanu3anuio o0yyaromuxcs. [IpoekTHas AeaTenbHOCTh MpeaycMaTpiBaeT MOMCK HEOOXOANMON HeJOCTaroImei



nH(OPMAIUY B SHIUKIIONEANSX, CIIPABOYHUKAX, HAYYHO-TIOMYJISIpHOM tuTeparype, B IaTepaere u ap.

OOyuaromiasi AesTeIbHOCTh I€arora 3aki4aeTcsl B CO3/aHUM OPraHU3aLMOHHO-TIENArOrM4ecKuX YCIOBUH Ui y4yeOHO-II0O3HABaTEIbHOU
JESITEIbHOCTH YYEHUKOB, B OKa3aHUU UM IE€Aaroru4ecKoi MOAJAEP’KKM U METOJIMYECKOW NMOMOIIM, 00ECIEUHBAIOIINX rApaHTUPOBAHHOE PEILICHUE
JUIAKTUYECKUX, Pa3BUBAIOIIMX U BOCIIUTATEIIBHBIX 3a/1a4.

@dusnka - KCIEPUMEHTAIbHAS HAyKa, W3ydalollasi MPUPOIHbIC SIBICHUS ONBITHBIM IyTeM. [locTpoeHnem TeopeTudeckux Mojeneil ¢pusnka naer
oObsicHeHUe HaOJr0aeMbIX SIBIECHUH, (GopMynupyeT (U3HYECKHE 3aKOHBI, MPEACKA3bIBACT HOBBIE SIBIEHUS, CO3[Ja€T OCHOBY Uil NPUMEHEHUS
OTKPBITBIX 3aKOHOB MPHUPOJBI B YEJIOBEUYECKOW MpakTHKE. [103TOMY MpH OopraHu3anyy 3aHATUNA 110 BHEYPOUYHOW NEATEIHLHOCTH OOJIBIIIOE BHUMaHHE
yIeIeTcsl SKCIEPUMEHTAIbHBIM METOJIaM MCCIIeI0BaHMs, YTOObI Pa3BHBAaTh y OOYy4aroIMXCs HABBIKM y4eOHOW, MPOEKTHO-HUCCIIEAO0BATENbLCKON U
TBOPYECKOH AESITEIBHOCTH.

Me:knpeaMeTHbIE CBA3HU

Martemaruka: rpaguka, peleHue 3a1a4, MPOLEHTHI.

buosnorus: )xuBble OpraHn3Mbl, OMOIOrHYecKas ONTUKA, KiIeTKa, Ouocdepa.
XHUMHSA: COCTaB U CTPOEHUE BEIECTBA.

I'eorpadus: MeTo1bl U3yUEHHS KIMMaTa U HeJlp 3€MJIH, aTMOC(hEpHI.

DKOJIOTHS: 3arpsi3HeHNE aTMOC(hEPhI, SKOJIOTUUECKHE MPOIECCHI, MapHUKOBBIN A dekT, brochepa.

1. Copaep:xanue yuedOHOTo Kypca

ConepxaHue Kypca KauyeCTBEHHO OTJIMYaeTcss oT 0a3oBoro kypca ¢usuku. Ha ypokax 3akoHbI (M3UKH PaccMaTpUBAIOTCS B OCHOBHOM Ha
HEXHUBBIX 00beKkTax. OHAKO OYE€Hb Ba)KHO, YTOOBI y yYalllUXCsl MOCTENEHHO CKJIAAbIBAINChH YOSKIEHHUS B TOM, UYTO, IPUYMHHO-CJIE/ICTBEHHAs
CBSI3b SBJICHMHA KMMeEET BCEOOLIMI XapakTep M YTO, BCE SBJICHUS, MPOMUCXOAIIME B OKpPYXKAIOIIEM HAc MHpe, B3aUMOCBs3aHbl. B Kkypce
paccMaTpuBarOTCs BOIPOCHI, HAIlpaBJIEHHbIE HAa pa3BUTHE MHTEpeca K (U3MKe, K SKCIEPUMEHTAIbHON AESITeNbHOCTH, (POPMUPOBAHUE YMEHUI
paboTtath co crpaBO4YHOH nuTepaTypoil. Bo BpeMs m3ydenus kypca «Pusnka B 3a7ayax U SKCIEPUMEHTax» pedsATa MOIydyaroT BO3ZMOXKHOCTh
MIPOBOAUTH HCCIIENOBATEIbCKUI MPOEKT MO J1I00OMYy U3 BbIOpaHHBIX HampaBieHHi. Ha WTOroBbIX 3aHATHSIX oOydaroluecsi BBICTYNAIOT U
3aILUIIAIOT CBOU IPOEKT.

JJIeKTPOMArHUTHBIE SIBJIeHHS — 8§ yacoB



DNEeKTPOCTATHYECKHE 3apsbl. BEITOBEIEC 3eKTponprbOophl. JlomantHsis 2ieKTponpoBoika. TexHuka 6€30macHOCTH TPy padboTe ¢
«OBITOBBIM DJIEKTPUUYECTBOM». 3HAKOMCTBO C pab0OTOW MHAMKATOPHON OTBEPTKOM, IJICKTPUICCKUM TECTEPOM; HCCIICIOBAHNE KBAPTUPHOU
MIPOBOJKH Ha M0KapOOIACHOCTh, COCTABJICHUE MPUHUUIHAIBHON U1 MOHTaXXHOM CXEMBI AJIEKTPOIIPOBOAKH, OCHOBBI 3JIEMEHTAPHOIO PEMOHTA
OBITOBBIX JIEKTPONPHUOOPOB. DIIEKTPUUECKHE CBOMCTBA Tea YenoBeKka. buoanexkrpudyectBo. @oTOpEHEeNTOPHI., JIEKTPOPEIEITOPHI,
buoanexrpuyecTBo cHa.

MarauTHoe 1oJjie ¥ )KUBbIC OpraHu3Mbl. Vcrionb30BaHre MarHuToOB B OBITY. Vcroib30BaHne MarHuTa Kak METaJNIOMCKATEIIS.
Paano. TeneBunenue. BnusiHue 3JIeKTPOMarHuTHOIO U3JyYEHUS HA )KUBOU opraHu3M. McciieoBaHME MHTEHCUBHOCTH 3JIEKTPOMAarHuTHOTO
U3ITy4eHUSs NIEKTPOOBITOBBIX TPUOOPOB C MOMOIIBIO PEHTTEHOBCKOM MIICHKH.

Mexanu4yeckue KoJ1e0aHus U BOJHBI - 2 yaca
Mexanunueckue kojeOanus u yenoBek. [Iponcxoxaenue ouoputmoB. Cepalie u 3ByKH, COIPOBOXKIAIONINE PadOTy cep/ia U JIETKUX, UX
3anuck. CreTockonu (poHeH10cKon. BhICTyKnBaHNE — KaK OJJMH U3 CIOCOOO0B ONpe/eIeHUs Pa3MEePOB BHYTPEHHUX OPraHOB M UX COCTOSIHUS.
3BYK KaK CpPEJCTBO BOCIIPHUATHUS U nepenaun napopmanuu. Opran ciayxa. O61acTs CIBIIIMMOCTH 3BYKa. [ 0JI0COBOH ammapar 4einoBeka.
XapakTepUCTUKH T0JI0ca YeJI0BeKa.  YJbTPa3ByK M HH(ppa3ByK. OU3HMUECKUE OCHOBBI YIbTPa3BYKOBOI'O UCCIIEI0BaHMs YeJlOBeKa. 3BYKHU
IIPUPOIBL.

TennoBble ABeHUA - 9 yacoB

Bunsl teronepemaun B Obity. JAuddysusa. Kunenue. Bompockl 6e3omacHOCTM B TEIUIOBBIX Iporeccax. CrnocoObl HM3MepeHHs
teMneparypbl. TepMoperynstopel. 3HadeHue IBeTa A1 O(OpMIICHUS OBITOBBIX MPHUOOPOB, MOCYAbl; MpOBEpKa paOOTHl BEHTUIISALUU;
apomMaTH3auus IIOMEIICHHs, W3TOTOBIEHUE BOJIOCSHOTO TUrpoMerpa. HachllleHHBI, HEHACHILEHHbIM map. BrnaxHocTe. 3HaueHHe
TEMIIEPATYPHOI'0 PEKUMA U BIIAXKHOCTHU JJIs KU3HEAEATETbHOCTH YeJIOBEKa.

Onrtuyeckue siBjeHus: - 14 yacon

dorometpusi. CBETOBOI MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI T€OMETPUUECKO onTUKH. 3epkaio. [loctpoenne n3o00paxeHus B IMIIOCKOM
3epKajie U B CUCTeME 3epKasl. TOHKas JUH3a: HaXOXAeHHE 00BheKkTa Mo Xoay Jydeid. Dopmyna TOHKOW JuH3BL. CTpoeHHE Tiiaza 4eI0BEKa.
dusnveckre OCHOBHI 3peHust 4yenoBeka. JledexTsl 3peHus u cmocoObl WX HUCHpaBieHUs. Pacuer mapaMeTpoB JMH3BI M H300paKECHUS.
CnekTpanbHas W DJHEPTreTHUYECKash UYYBCTBUTEIBHOCTH Ta3za. [lomHoe BHyTpeHHee oTpakeHue. BomHoBas omruka. Jucmepcusi cera.
Nurepdepennus u qudpaxims ceeta. CBETOBBIE SBJICHUS B IPUPOJIE.

3ammura npoekToB — 1 yac



BHeypouHas paedTenbHOCTh IpeamnosaraeT OOJbIIYI0 CaMOCTOSATENbHYIO pPa0oTy ydamuxcs. TeopeTHyeckuil MaTepuan J0JDKEH ObITh
HEPa3pBIBHO CBs3aH C MpakTukoil. [Ipy moadope QuaakTH4YeCKOro MaTepHala MCIONb30BaTh  3aJlaHus BCEX BUJIOB U ypoBHEW. Bce mpakTtuyeckue
paboTbl  mpoBoOIATCS Oe3 ykazaHMi K paboTe, YTOOBI BHINOJIHEHUE 3aJaHUi ObUIO TBOPYECKUM IpoleccoM. B crmyuae 3arpyaHeHuil HEOOX0IUM
WH/IMBUYAJIbHBINA TTOX0J], KOTOPBIA 3aKIII0YAETCsl B UCIOJIB30BAHUU KPATKOT'O WM MOAPOOHOro onucaHus padoTsl. OOBEM MaTepuana u3ydaeMbIxX
TEM 3aHATUN U KOJIMYECTBO OTBEEHHBIX HA 3TO YaCOB ONPEEIIAETCS CAMUM YUUTEIIEM.

2. Tlnanupyemble pe3yJibTaThl OCBOEHHS YUeOHOI0 NMpeaMeTa, Kypca

[Tnanupyemble pe3yiabTaThl OCBOSHHS MPOTrpaMMbl HAIIPaBIIEHbI HA Pa3BUTHE YHUBEPCATbHBIX YUYCOHBIX IEHCTBUM, Y4eOHOI U 00IENO0Ib30BaTEIbCKOM
NKT-KOMIETEHTHOCTH 00YYarOIIMXCs, OBITa MPOCKTHOMN JEITeILHOCTH, HABBIKOB PA0OTHI C HHPOPMAIIHCH.

JInuHoCTHBIE:

CchopMupoBaHHOCTH MO3HABATENBHBIX MHTEPECOB K MPAKTUYECKOH M MPOEKTHOM JEATENbHOCTH U OCHOB COLIMAIBHO-KPUTHYECKOTO MBIIUIEHUS Ha
OCHOBE Pa3BUTHS MHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH yyarmuxcs;

VY6exx1eHHOCTh B BO3MOXKHOCTH TIO3HAHMSI NPHUPOABI, B HEOOXOJUMOCTH PAa3yMHOI'O HCIOJB30BAHUSA JOCTHKEHHM HAyKH W TEXHOJIOTMH JUIs
JaJIbHENIIETr0 pa3BUTHS YEJI0BEUECKOTO OOIIEHMS, YBaXKEHHE K TBOPLIAM HAayKH M TEXHUKH, OTHOLIEHHE K (PU3HUKE KaK K 3JIEMEHTY 001e4eoBed eCKOi
KYJIBTYpPBI;

CaMOoCTOSATENbHOCTh B IPUOOPETEHNU HOBBIX 3HAHUM M MPAKTUYECKUX YMEHUN MOHMMAHUU UX 3HAYEHUS JUISl JaJIbHEHIIEr0 N3Y4YeHUsl €CTECTBEHHBIX
JUCLUILINH;

MotuBaiust 06pa3zoBaTeIbHON JesTeIbHOCTH NIKOJIBHUKOB HA OCHOBE IMYHOCTHO-OPUEHTHPOBAHHOTO MOIX0/1a;

YMEHHUH OIPENeNATh T'PaHUIbl COOCTBEHHOTO 3HAHHMS M HE3HAHMs, Pa3BUTHH CIIOCOOHOCTH K CaMOOLIEHKE (OI€HMBAaTh COOCTBEHHYIO Y4EOHYIO
JeSITeNIbHOCTh: CBOU JOCTH)KEHHUS, CAMOCTOSITENIbHOCTh, UHUIIUATUBY, OTBETCTBEHHOCTb, IPUUMHBI HEY1a4);

®opmupoBaHUe IEHHOCTHBIX OTHOIIEHUH JAO0YT K JIPYTY, YUUTEII0, aBTOpaM OTKPBITUI U M300peTeH i, pe3ynbTaTaM 00yUeHHs.

c(OPMHPOBAHHOCTH KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU M YUUTEIIEM;

ycBoennu Th npu npoBeneHnH NpakTHYeCKUX paboT, ChOPMHUPOBAHHOCTH OEPEKHOTO OTHOLICHUS K MIKOJIBLHOMY 000PY0BaHUIO.

MeranpeamMerHsble:

B cdepe peeyiamuenvix yauBepcaabHbIX YICOHBIX ICHCTBUI:




OBJIaI[eBaTL HaBBIKaMH CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHHfI, OopraHusanuu yqe6H0ﬁ JACATCIIBHOCTH, IIOCTAHOBKA ueﬂeﬁ, IJIaHUPOBAHUA,
CaAMOKOHTPOJIA 1 OUCHKHU PE3YJIbTAaTOB CBOCH ACATCIIBHOCTH, YMCHUAMMU NPCABUACTD BO3SMOXKHBIC PE3YJILTATEI CBOUX HeﬁCTBHﬁ;

IlonnMmats pasiimunsa MCKAY HUCXOAHBIMU (baKTaMI/I N THUIIOTC3aMHU JId HX OGT:SICHGHI/ISI, TCOPCTUICCKUMU MOACIIAMHU W PCAIbHBIMU O6’beKTaMI/I,
OBJIaACBATh YHUBCPCAJIIbHBIMUA y‘ICGHHMI/I HeﬁCTBHﬂMH Ha IMpUMEpax TuioTe3 I 00BACHEHUS N3BECTHBIX (baKTOB n BKCHepHMeHTaHBHOﬁ IIPOBEPKU
BbIIBUT'a€MBbIX T'HIIOTEC3, p33pa6OTKI/I TECOPCTUHUCCKUX Moz[eneﬁ IIponeccoB UIn HBHCHI/Iﬁ;

B cdepe nosnasamenvubix yHuBepcaabHbIX yUEOHBIX AEHCTBHIMA:
@®opMupoBaTh YMEHHS BOCIPHHHMATh, IepepadaThiBaTh W NPEACTABIATh WHGOPMAIMIO B CIIOBECHOH, OOpa3HOH, CHUMBOJHMYECKOW (opmax,

aHAJIM3UPOBaTh U IepepadaThiBaTh NOJYYEHHYIO HMH(OpPMAIMI0O B COOTBETCTBMM C IOCTaBJIEHHBIMHU 3aJlauaMH, BBIJICNIATH OCHOBHOE COJEpIKaHUE
IIPOYUTAHHOI'O TEKCTA, HAXOAUTh B HEM OTBETHI Ha [TOCTABJIECHHBIE BOIIPOCHI U U3JaraTh €ro;

BBIJIBUTATh TUIIOTE3bI, OCYIIECTBISTh UX MPOBEPKY, MOJIB30BATHCSI OMOIMOTEYHBIME KaTaJIOTaMH, CIICIUATbHBIMHA CIIPABOYHIUKAMHE, YHUBEPCAITbHBIMA
SHIMKIIONEUSAMH I TOMcKa MH(opMaru 006 00beKTax.

[TpuoOperaTs OMBIT CAMOCTOSTEIBHOTO IIOWCKA, aHaluM3a W O0TOOpa WHGPOPMALMK C HUCHOIB30BAHUEM PA3IUYHBIX HCTOYHHUKOB, M HOBBIX
MH(GOPMAIMOHHBIX TEXHOJIOTHIA JJIsl PEHICHUS II03HABATEIbHBIX 33/1a4;

OcBauBath IMPUEMBbI H@ﬁCTBI/IfI B HCCTAHAAPTHBIX CUTYyal[UAX, OBJIaACBATh OBPUCTHUYCCKUMH MCTOAaMU PECIICHUA HpO6J’ICM

B chepe kommynukamusnvix yHuBepCcaIbHBIX YUEOHBIX 1EHCTBHIA:
Pa3BuBaTh MOHOJIOIMUYECKYIO M JHMAJOTHYECKYIO peub, YMETh BBIPaXXaTh CBOM MBICIM U CIIOCOOHOCTH BBICIYIIMBAaTh COOECEIHMKA, IOHUMATh €ro

TOYKY 3pEHUS, IPU3HABATH MPABO APYTOro YEIOBEKA HA €ro TOUKY 3pEHHMs, IPU3HABATh MPABO JAPYroOro YeJIOBEKa HAa MHOE MHEHHUE;
dopMUpOBaTh YMEHHUS pabOTaTh B TPYIINE C BHIMOJIHEHUEM PA3TUYHBIX COITUATBHBIX POJIEH, MPEACTABIATh U OTCTAWBATh CBOM B3TJISAbI U YOCIKICHUS,
BECTH JIUCKYCCHIO.

IIpeameTHbIe:

®opmMupoBaTh MPEACTABICHHUS O 3aKOHOMEPHOW CBSA3M M MO3HAHUS MPHUPOJbI, 00 0OBEKTHBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpa3yromei posu
Gu3MKK 17151 pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTH; O HAYYHOM MHPOBO33PEHHMHU KaK PE3yJIbTaTe M3YUeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

®opmMupoBaTh MEpBOHAYAIBHBIE MPEACTaBICHUS O (U3NYECKO CYIIHOCTH SIBICHUH HpUPOAbI (MEXaHMUYECKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U
KBAaHTOBBIX), BUJJaX MaTepuu (BEIIECTBO U IOJIE), ABKEHUM KaK CIIOCO0E CYIIECTBOBaHMUS MAaTE€pPHUU; YyCBAaUBaTh OCHOBHBIC WJIEM MEXaHUKH, aTOMHO-
MOJICKYJISIPHOTO YYEHHUS O CTPOEHHUM BELIECTBA, 3JEMEHTOB JIEKTPOJUHAMUKHM U KBAaHTOBOW (M3UKHU; OBJA/JEBaTh NMOHATHHHBIM almapaToM H
CHUMBOJIMYECKHUM SI3BIKOM (PU3HKH;



[TpuoOpeTaTh ONMBIT MPUMEHEHHSI HAYYHBIX METOJIOB IMO3HAHUS, HAOMIOACHUS (M3MUYCCKUX SIBICHHU, MPOCTHIX dKCHEPHUMEHTAIBHBIX UCCIICIOBAHH,
HPSIMBIX U KOCBEHHBIX N3MEPEHUI C UCIIOJIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX H3MEPUTEIBHBIX IPUOOPOB; MOHUMATh HEHM30EKHOCTh MOIPEUIHOCTH
TH0OBIX U3MEPEHUI;

Oco3HaBaTh HEOOXOAUMOCTh IPUMEHEHHUS JOCTHIKEHUH (PU3UKH U TEXHOJIOTHH JUIsl pAlMOHATIBHOTO TPUPOIONIOIB30BAHHUS;

OenazieBaTh OCHOBaMH OE30ITACHOTO HCIIOJIb30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX JJIEKTPUYECKUX W MAHUTHBIX MOJICH, JIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHU3MPYIOIIMX M3IyYCHUI BO M30EKAHUE UX BPEIHOTO BO3JCHCTBUS HA OKPYXKAIOIIYIO CpEIy M
OpraHu3M YeI0BeKa;

Pa3BuBaTh yMEHHE ILJIAHHPOBATh B IOBCEJAHCBHOW JXM3HU CBOM JCHCTBHS C NPUMCHCHHEM IIOJYYCHHBIX 3HAHMH MEXAHUKH, SJICKTPOAMHAMUKH,
TEPMOJUHAMHKH M TEIUIOBBIX SIBJICHHH C IEIbI0 COCPEIKEHHS 37I0POBbS;

dopmupoBaTh MPEACTABICHHUS O HEPAIMOHAJIBHOM HCIIOIb30BAHUH IPHPOHBIX PECYPCOB M SHEPTHHU, O 3arps3HCHUU OKPYXKAIOLIeH Cpelbl Kak
CJICICTBMY HECOBEPIICHCTBA MAIIIH U MEXaHU3MOB.

TemMaTnuyeckoe NIaHNPOBaAHHUE
10 kiace (1 yac B Heges110)

Ne Tema KonanuyecrBo yacos | JIaboparopHbie
n/n padoThI

1 DNEKTPOMarHUTHBIE SIBJICHUS 8 1

2 | MexaHuueckue KoneOaHus U BOJTHbI 2

3 TennoBele siBIECHUA 9 3

4 OnTHueckue ABIECHUS 14 4

5 | 3amura IpoeKToB 1

Bcero 34 8




TemaTnuyeckoe MIIAHMPOBAHHUE

No Tema 3aHaATHS KouanuectBo Hara
3aHATHUA 4acoB
n/m
DJIeKTPOMATrHUTHBIE sIBJIeHHs (8 4acoB)
1 DNeKTpUYECKHE 3apsiibl U )KUBbIE OPraHu3Mbl. BiusiHue 1 07.09
JIEKTPUUYECKOTO MOJISl HA )KUBbIE OPraHU3MBI.
buosnextpruyectso.
2 JlaGopaTopnas padora «OnpeneneHue 1 14.09
COIIPOTHBIICHUS TKaHEH YelloBeKa
3 IIpuponHbIE U HCKYCCTBEHHBIE MIEKTPUUECKUE TOKH. 1 21.09
4 HcTopus s3HEpreTUKU. DHEPIUsl dJIEKTPUUECKOTO TOKA U 1 28.09
€e UCIOJIb30BaHNUE.
5 Kondepenuus «dnexkrpuyeckue ceTu npoosieMsl U 1 05.10
HNEPCHEKTUBBL. AJBTEPHATUBHBIC HCTOUHUKHU SHEPTUI
6 MaruauTtHoe nosie 3eMII U €0 BIUSHHUE Ha Y€JIOBEKa. 1 12.10
7 CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH HU3KOW YaCTOTBHI. 1 19.10
PaanoBOTHBI U YeNIOBEK.
8 buonoruueckue cBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH 1 26.10

BBICOKOI YaCTOTEI.




Mexanunuyeckue KoJieO0aHus U BOJIHBI (2 yaca)

9 Konebanus u BosHBI B )UBbIX opranu3max. Konebanus 1 09.11
U 4€JI0BEK. bUopuTM™.
10 3BYK KaK CPEJICTBO BOCIIPUSATHUS U Nepeaadn 1 16.11
nHpopmanuu. YIbTpa3ByK U HHPpPa3BYK.
TemnoBble siBJaeHust (9 4acoB)
11 OHeprus TommBa. TennosHepretuka. Bnusnue 1 23.11
TEMIIEPATYPHBIX YCIOBHUI HA KU3Hb YEIIOBEKA.
12 JlabopaTopHas padora «/3MeHeHne TeMiepaTypbl 1 30.11
BEIIIeCTBa MPH MEePEX0Jie ¢ TBEPIOTO B ra3oo0pa3Hoe
cocrosiaue. [Tocrpoenue rpaduka 3aBUCUMOCTH
TEMIIepaTyphl TeIa OT BPEMEHM.
13 TemnoBoe 3arpsizHeHue armocdepsl. Perenue 3agad. 1 07.12
14 Bunel Tpancniopra. I[IpuMeHeHne pa3inyHbIX BUAOB 1 14.12
TPaHCIOPTA B HAIlleM pernoHe. BimsHue paboTsl
TEIUTIOBBIX JIBUTATENICH Ha HKOJIOTHYECKUE TTPOIIECCHI.
15 Kpyrmsriii cron: «M3MeHeHne Kkaumarta - MapHUKOBBINA 1 21.12
3¢ dexT u TII00aNbHOE TTOTETUICHHE KIINMAaTa.
16 TemnoBbIe TPOIIECCH B TEJIE YEIOBEKA. 1 28.12
17 JlabopaTopnasi pabora «OnpeneneHue JpIXaTeIbHOTO 1 11.01

00BEMA JIETKHX YEJIOBEKa

JlaGopaTopHas padora «OnpeneneHue 1aBIeHUs




KpPOBH YCJIOBCKA»

18 Pemenue skcnepuMmeHTabHBIX 3a71a4. (OCHOBHOE 18.01
ypaBHenue MKT, konnyecTBo BeliecTBa)
19 Pemenue sxcriepuMeHTaIbHBIX 3a1a4. (YpaBHEHUE 25.01
COCTOSIHUS U/ICAIBHOTO ra3a. BiaxxHocTs Bo3/1yxa)
Onruyeckue sBjaenusi (14 yacos)
20 ®dotomeTpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 01.02
JIaboparopHas padota «OnpeseneHnue ypoBHs
OCBEUIEHHOCTHU B KJIacCe»
21 HckyccTBeHHOE OcBelieHne. Buabl anekTpuieckux 08.02
JIaMIT.
22 3epkanbHOE U paccesHHoe (quddy3HOE) OTpakeHHe 15.02
CBeTa.
OkcnepuMeHTanbHas padora: «[loctpoenue
M300paXeHHs B TIIOCKOM 3€pKajey.
23 OKkcnepuMeHTanbHas padora: “MHOroKpaTHoe 22.02
U300paKeHue MpeMeTa B TUIOCKUX 3epKaiax’”’.
24 JIunssl. ['na3 kak ontudeckas cucrema. Jlegexrol 29.02
3pEeHHUs.
25 ITocTpoeHne n300paskeHus B CUCTEME 3epKall. 07.03
26 [Tone 3penwus. 14.03




27 Crioco6sb1 uctipaBineHus Ae(GEeKTOB 3pCHUS. 21.03
28 JlabopaTopHas padora: «Onpezaeinenne GoKyCHOTo 04.04
pPacCTOSHUS M ONTHYECKON CHIIBI OUKOB)

Penrenue skcriepuMeHTaIBHBIX 33/1a4.
29 CBeToBbI€ ABIICHUS B IpUpoie (paayra, MUPaxKu, rajo). 11.04
30 Onruyeckre WITI03UU HAIIero 3peHusl. 18.04
31 buonornueckas ontuka. (JKuBble 3epkaia, rias- 25.04

TEPMOMETp, PACTEHHS - CBETOBO/IBI ).
32 Kusoii cet. (CBeueHne MOPs, CBETALINECS] OPraHU3MBI, 02.05

XEMUJIIOMUHECLEHIINS, ONOTIOMUHECLIEHIIHS).
33 DKOJOTUYECKHE MPOOIEMBI 1 00CCIICUCHHE 16.05
ycToiunBocTH Onocdepsl, CBI3aHHBIE C paCCEIHUEM U
MIOTJIOIEHUEM CBETa.
3amura npoexkToB (1 yac)

34 3amuTa MpOeKTOB 23.05
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