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B Xxome w3yyeHHMs [aHHOTO Kypca, YYalMecs HE TOJIBKO YJOBIETBOPSAT CBOU
oOpa3oBaTeibHbIE MOTPEOHOCTH, HO M TOJIy4aT HABBIKUM HCCIEAOBATEIBCKOW NEATEIbHOCTH,
MO3HAKOMATCS C METOJIaMU UCCJIEA0BaHMS B (PU3UKE U OMOJIOTHH, MOTy4YaT KPAaTKUE TAaHHBIE O
MEIUIIMHCKOM U Ouonorudeckoil ammapatype. HaBbiku, mnomydeHHble mnpu paboTe ¢
W3MEpPUTEIbHBIMH TPHUOOPaMHU, BBITIOJHEHUE MPAKTUYECKUX padOT M MOCTAHOBKA SKCIIEPUMEHTA
NPUTOASATCS B JajbHEHIIEH HayYHO-TEXHHYECKOW JesTenbHOCTH. OOBICHEHHE OTAENbHBIX
MPOLIECCOB, MPOUCXOAIINX B )KUBBIX OpraHU3MaxX Ha OCHOBE (PU3UUYECKHUX 3aKOHOB MIOMOYKET UM
YCTaHOBUTHh IIPUYMHHO-CIICICTBEHHBIE CBSA3H, CYIIECTBYIOIIME B )KUBOW M HEKHUBOM IPUPOJE,
chopMHpyET UHTEPEC HE TOIBKO K (PU3UKE, HO U K HAYKE B IIEJIOM.

[IporpamMmma Kypca HOCHT HPaKTUKO-OPUEHTHUPOBAHHBIA XapakKTEp C AJIEMEHTAaMH HAy4HO-
HCCIIEIOBATEIIbCKON JEATENBHOCTA W MOCTPOEH C OMOPOW HAa 3HAHUSA M YMEHUs, MOJIyYCHHBIE
YYAIIMMUCA TIPU U3YYCHUH (PU3UKH, XUMUU, OUOTOTHH.

Kypc «3anumarenbHas (uU3UKa» SABISCTCS HMHTCTPUPOBAHHBIM M IIPEJIIOJIAract
3HAKOMCTBO C ONpEACIEHHBIM acnekToM 0a30BOM Haykh - (HU3WKUM W HaANpaBICHUSIMHU
WCCIIEIOBAHUM, KOTOpPHIE BO3HUKJIM Ha CTHIKE (U3UKH XUMUHU, Ouoioruu, u 3Kojoruu. OH
CIIOCOOCTBYIOT PaCIIMPEHUIO KPYyro3opa 00ydaroImmXxcs, MOIePKAHUI0 WHTEpeca K U3YUCHUIO
(GU3UKM W HAMpaBJeH Ha pEeNIeHHWE JIMYHOCTHO 3HAYMMBIX U1 YUYCHHWKA MPUKIAAHBIX 3ajad.
Bxrouenne B mporpaMMmy BOMPOCOB, CBSI3AHHBIX C (PU3MKOM YEIOBEKA, MO3BOJIAT YUYalTAMCS
MPOJBUHYTHCSA TI0 TYTH IO3HAHUS CaMHUX Ce0s, JIydIlle MOHITh TPHPOJY YEJIOBEKA M €ro
BO3MO>KHOCTEH.

IlosicHuTe IbHASI 3alIMCKA

PabGouass mnporpamMma TO BHEYPOYHOH JAEATEIBHOCTH «3aHUMaTeldbHAs (U3UKA»
npeaHasHadyeHa s oOydaromuxcs 10 -11 kiaccoB m pa3paboTaHa Ha OCHOBE CIIETYIOIIAX
HOPMATHUBHBIX JTOKYMEHTOB:

denepanprOro 3akoHa "OO oOpazoBanum B Poccutickoit denepammu” ot 29.12.2012 N
273-D3;

npukaza MunucrepcTBa oopasoBanusi 1 Hayku Poccuiickoit denepanuu ot 17 nexkabps
2010 1. Ne 1897 «OO6 ytBepx)aeHun (eaepabHOTO TOCYIAPCTBEHHOTO 00pa3oBaTEIIHbHOTO
CTaHjapTa OCHOBHOTO oO0Imiero odopazoBanus» (B penakuuu npukaza Munobpnayku Poccun ot
31 nexabps 2015 r. Ne 1577);

npukaza MunucrepctBa obpazoBanust u Hayku Poccuiickoii ®@enepaumuu ot 17 mas
2012 r. Ne 413

«O06 ytBepxaeHHH (GeAepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpenHero oomero o0pa3oBaHUs C U3MEHEHUSIMU, YTBEPKIAEHHBIMU MPUKa3aMu MHUHHCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparun Nol1645 ot 29.12.2014 r., Ne 1578 ot 31.12.2015
r., Ne 613 01 29.06.2017 1.

KOHIIETIINH TyXOBHO-HPABCTBEHHOTO Pa3BUTHS U BOCIUTAHUS TUYHOCTH IPAKIAHUHA.

CanlluH 2.4.2.2821-10 «CanutapHo-3MH11eMHOJIOTHYECKHE TPEOOBAHUS K YCIOBUSIM U
opraHmu3anuud oO0ydeHHs B 00IIE00pa30BATENbHBIX YUPEKACHUIX»: MOCTAHOBICHHS [ aBHOTO
roCyAapCTBEHHOT0 caHuTapHoro Bpaya Poccuiickoit deneparuu ot 29 nexadps 2010 Ne 189.



AKTYyanpbHOCTh JAHHOW MPOTrpaMMbl OOYCIIOBJIEHA €€ METOJO0JOTHYECKON 3HAYUMOCTBIO -
pa3BUTHE y HIKOJBHUKOB MOTHBalUU K u3ydeHuro ¢usuku. dusmka kak Hayka o Hambosee
oOlIMX 3aKOHaxX MPHUPOJBI, BBICTyNass B KauyecTBE Y4YEOHOro MpeaMera B IIKOJIE, BHOCHUT
CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 okpyxaroieM mupe. OHa pacKpbIBAET POJib HAYKU
B OKOHOMHMYECKOM M KYJIbTYpHOM pa3BUTHH OOIIECTBAa, CHOCOOCTBYET (HOPMHUPOBAHUIO
COBPEMEHHOI'0 HAYYHOTO MUPOBO33PEHUS

®I'OC HOBOTrO MOKOJIEHUS TPEeOYyeT UCTOIB30BaHMS B 00pa30BaTEIbHOM MPOIIECCE METOI0B
U TPUEMOB TPOEKTHO-UCCIEAOBATENbCKON JeATEIbHOCTU. BKiIOYeHHe MeTojaa MpPOEKTOB B
OpraHu3aldi0 BHEYPOYHOW JEATEIbHOCTH JA€T MHOTO MPEUMYIIECTB M MOJOKHUTEIbHBIX
pe3ynbTatoB. I[lpoekTHas AESATENbHOCTh AAET BO3MOKHOCTH HHTETPUPOBATH TEOPETHUECKHE
3HaHMSI W TPAKTUYECKUE HAaBBIKM, MPUOOpPETaTh HABBIKM B3aMMoOJEWUCTBUsS B rpymme. s
YYEHHKA MPOEKT- 3TO BO3MOXXHOCTb TBOPYECKHU PACKPBITHCA, MPOSIBUTH CE0S MHAMBUIYAIHHO
win B Koyektuse. [IpoekT maér oOywaromuMmcs OMbIT MOMCKAa MH(OPMAIH, MPAKTUYECKOTO
MpUMEHEHUST O0Yy4EHHsI, CAMOPA3BUTHS, CAMOPEATTU3AIMHI U CaMOAHAIN3a CBOCH JeATeTbHOCTH.
3HaHUs, YMEHUS U YHUBEpCaJbHbIE Yy4eOHBbIC ACUCTBHS, HEOOXOAMMBIE [JIsI OpraHU3AIMNH
MPOEKTHO-UCCIIEIOBATEILCKON NIEATETFHOCTH B IIKOJIE, B OyAylIeM CTaHyT OCHOBOW IS
OpraHu3allid  HAay4YHO-UCCIIEIOBATEIbCKOM  JCSATENIBHOCTH B BBICHIMX W CPEOHHUX
npoeccHoHaIbHBIX Y4EOHBIX 3aBEJCHUSX, MO3BOJSAIOT CTaTh KOHKYPEHTHO-CIOCOOHBIMHU Ha
PBIHKE TpyJAa U B t000i1 cepe npodecCuoHanIbHON ASSITEILHOCTH.

HeobxoaumpiM yclioBHEM pealid3aiiii JaHHON MPOTPaMMBI SIBJISIETCSI CTPEMJICHUE Pa3BUTh
y oOydarommxcs YyMEHHE caMmocTosiTenbHo paborats, WKT-kommerenumm, a Taxxke
COBEPIIEHCTBOBATh HABBIKA OTCTAMBAHUsI COOCTBEHHON MO3UIIMHU MO OMPEAeIEHHOMY BOIIPOCY.

e xypca:

3HAKOMCTBO yUaIIUXCsl C BRKHEHIIIMMHU METOIaMH MTPUMEHEHUS (PU3NUYECKUX 3HAHUH Ha
MIPaKTHUKE;

dbopMHpoBaHUE 1IETOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUpa y4aluxcs.3a1auu
Kypca:

pa3BUTHE MMO3HABATEIBHOIO HHTEPECA, HHTEJUIEKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH, yUallluxcs B IPOLECCE CAMOCTOSTENIbHOTO IPUOOPETEHNUS 3HAHUI ¢
HCIIOJIb30BAaHUEM PA3NMYHBIX HCTOYHUKOB MHGOPMALINH;

[IOBBILIICHUE UHGOPMAIIMOHHON,  KOMMYHHMKATHBHOM,
JKOJIOTHYECKON KYJIBTYPBI, ONBITACAMOCTOSITEIbHON
NESATENbHOCTH;

COBEPIICHCTBOBAHNE YMEHUI M HABBIKOB B XOJI€ BBINOJHEHHS TPOrPaMMBbI Kypca
(BBITIOTHEHHE JTA0OPATOPHBIX pabOT, U3yUEHUS, 0TOOpa U CUCTEMATU3AIMKA UHPOPMAIIUH,
NOJIrOTOBKA pedepaTa, Mpe3eHTALNN);

OBJIAJICHUE YYallUMHUCA3HAHUAMU 0 COBPEMEHHOU HAay4YHOU
KApTHHE MHpa, O IIUPOKUXBO3MOXKHOCTSX MPUMEHEHUS (PU3NIECKUX
3aKOHOB;

BOCITUTAHUS HABBIKOB COTPYIHUYECTBA B TIPOIIECCE COBMECTHOM padOTHI;
OCO3HAHHBIN BHIOOP MPOPHUILHOTO O0YUYEHHUS.

OO6m1as xapaKTepHUCTHKA IPOTPaMMBbl BHEYPOUHOU JEATEITHHOCTH «3aHUMAaTEeIbHAs
buzuKay»



[Iporpamma «3aHumMarenbHas GU3UKa» OTHOCUTCS K OOIMICHHTEIUICKTYATbHOMY
HaIlPaBJICHUIO BHEYPOUYHOU JI€SITEIIBHOCTH.

[Iporpamma comepxuT, C OHON CTOPOHBI, MaTepuai o Oosnee yriyOIEHHOMY H3YYCHHIO
M3JIaraéMoro B IIKOJILHOW MporpaMme H30paHHOrO pasjena, C JAPyroil — mpeamnojaraer
M3Y4YEHHE TAaKUX BOMPOCOB (U3HKH, KOTOPHIE HE BXOJAT B IIKOJBHBIH KypC, HO TMOBBIIIAIOT
HaJIEKHOCTh 3HAHWUM, YIIPOIIAIOT MIOHMMAaHUE M YCBOEHHE YueOHON MH(pOpMAITUU HA CIIeAYIOIICH
ctynenn oOyuenus. [Iporpamma TO3BONSET OCYIIECTBISITH JBPUCTHYECKHE MPOOBI U
c(hOpMHUPOBATH MPAKTUUECKYIO ACSITEIBHOCTD IIKOJIBHUKOB B U3y4aeMOU 00JIaCTH 3HAHUU.

Pa3BépThiBaHME copepxKaHUsl 3HAHUN B IPOrpPaMMe CTPYKTYPHUPOBAHO TaKUM OOpa3oM, 4TO
M3Y4YEHHE BCEX MOCIEAYIOIUX TEM OOECIEUYMBACTCS MPEAbIAYIINMH, a MEXKIY YaCTHBIMH H
OOLIMMU 3HAHUSAMH TPOCIICKUBAIOTCS CBS3H.

[Iporpamma coctouT u3 4 [OOCTAaTOYHO CAMOCTOSITENBHBIX TEMATHUYECKUX MOJTYJICH.
MonynbpHasi CTpyKTypa Kypca, Au(GepeHIMpOBaIOCh 3aJaHUN TO3BOJSIOT BapbUPOBATH
CoJIep)KaHHE Kypca B COOTBETCTBUU C OCOOEHHOCTSIMU YUYEHHYECKOrO KOHTHMHIEHTa (COCTaB
y4eOHOM TpyMNIbl, YpOBEHb 3HAHUM, 00YYAIOIINXCS), HAMUYUSA 000pYI0BaAHUS.

JlocTikeHne COIMAIbHO-TICUXO0JIOTHYECKUX IIesiel 00ecTieunBaeTcsi Opranu3aueil padboTsl
B Manbix rpynnax. KosekTuBHas nesTeIbHOCTh IO3BOJSET pPa3BUBATh Yy OOyYaronuxcs
KOMMYHUKATUBHbIE KadyecTBa. BBIMOMHEHHE TPYIION MPAKTUYECKUX 3aJaHUN oOecreurBaeT
peanu3aluilo OCHOBHBIX IOJIOKEHHM MeToaa Maibix rpynn. CocTaB MallbIX TPYIIT MOYKET
MEHSIeTCSl TpU MEepexojie K M3YyUEHHUIO CJENyIolero MoAyis. OTo obecrneuuBaeT Oosee
YCHENIHYI0 colnanu3anuio oOydarommxcs. [IpoekTHas AesTeIbHOCTh MPeayCcMaTPUBAET MOUCK
HEoOXOoNMMON HeAocTamed uHQoOpMauu B DHIUKIONEIUAX, CIPABOYHUKAX, HAYYHO-
NOIYJIIPHOU JIuTeparype, B IuTepuere u np.

OOyuaromasi IeATEIbHOCTh TMeaarora 3aKiIio4yaeTCs B CO3JaHUM  OPTaHW3alMOHHO-
MeIarOTUYECKUX YCIOBUU ISl Y4eOHO-TIO3HABATEIIBHOW JIEATEIbHOCTH YYCHUKOB, B OKa3aHHUH
UM  TIeJJaTOTUYECKOW  TOIACPKKH W METOAWYECKOW  IOMOIIMH,  OOECIeYHNBAIOIIUX
FapaHTUPOBAHHOE PENICHUE TUIAKTUYECCKUX, PA3BUBAIOIINX U BOCIIUTATEIBHBIX 3a]1a4.

dusnka - SKCIEePUMEHTAIbHAS HayKa, U3ydaromias IPUPOIHBIC SBICHHUS ONMBITHBIM ITyTEM.
[TocTpoeHneM TeopeTHUECKUX Mojenel (Qu3nka maeT OOBsICHEHHWE HAONI0OJAEMBIX SBICHUH,
dbopmymupyeT (HU3NYECKHE 3aKOHBI, IMPEJCKA3bIBACT HOBBIC SBJICHHUS, CO37a€T OCHOBY IS
MPUMCHEHHSI OTKPBITHIX 3aKOHOB TMPUPOABI B HYEIOBEYECKOM TpakTuke. I[lodTomy mipm
OpraHM3aIliyd 3aHSITHH 10 BHEYPOUYHOW MEITEIHPHOCTH OOJIBIIIOC BHHUMAaHUE YICISCTCS
AKCTICPUMEHTAILHBIM METOJaM HCCICIOBAaHUsI, YTOOBI pa3BUBATh y OOYYAIONIUXCS HABBIKU
y4eOHOM, MPOEKTHO- UCCIEA0BATEIHLCKOM U TBOPUYECKOM IEITEIIBHOCTH.

MexXnpeaMeTHbIe CBA3U, PEaIu3yeMble IIPOrPAMMON BHEYPOUYHOU NESITEIBHOCTH
«3aHuMarenbHas PU3NKa»:

Marematuka: rpaduky, pereHue 3a1a4, MPOoLEHTHI.

buonorus: ;xuBeie opraHu3Mbl, OMOJI0THYECKas ONITHKA, KJIETKa, Onocdepa. XuMHs: COCTaB
U CTpOEHUE BEIIECTBRA.

I'eorpadus: MeToabl M3yUeHUs KIIMMAaTa U HeP 3eMIJIH, aTMOC(EPBI.

DKONOTHUSA: 3arpsi3HeHHEe aTMOC(]ephl, IKOIOTHUECKHUE MTPOLIECChI, TAPHUKOBBIN AP (DEKT,
ounocdepa.



1. Omnucanue mecta yueOHOT0 peIMeTa B yaueOHOM IJIaHe
Cpox peanmzanuu nporpamMmmbl — 1 roxa. HampaBrnenue BHEYpOYHOM NEATETBHOCTH -
OOIIENHTEIUIEKTYaIbHOE.

2. CopneprxaHue yaeOHOTO Kypca

ConepkaHue Kypca KaueCTBEHHO OTJIMYaeTcss oT 6a3zoBoro kypca ¢usuku. Ha ypokax
3aKOHBI (PU3UKHPACCMATPUBAIOTCS B OCHOBHOM Ha HEXHBBIX 00bekTax. OJIHaKO OYeHb BaXKHO,
9TOOBl y Y4YalIUXCS TOCTENEHHO CKJIAJbIBAJUCh YOEXKAECHUS B TOM, YTO, MPUYUHHO-
CJIE/ICTBEHHASI CBS3b SIBIICHUN MMEET BCECOOLTUI XapaKTep U UTO, BCE SIBJICHHUSI, TPOUCXOAIINE B
OKpY KAaIIIEM HAaC MUpPE, B3aUMOCBA3aHbl. B Kypce paccMaTpuBarOTCsl BOIPOCHI, HAIPABJICHHBIE
Ha pa3BUTHE UHTEpeca K PU3UKe, K IKCIIEPUMEHTAIbHOMN JESITeIbHOCTH, (JOPMUPOBAHUE YMEHHIMA
paboTarh CO CIpaBOYHOU JINTEpaTypoil. Bo BpeMs u3ydeHus Kypca «3aHUMaTeNlnbHas (QU3MKay
pedsiTa MOIMy4aroT BO3MOXKHOCTH TPOBOAMUTH HCCIEAOBATENbCKUI MPOEKT MO I00OMY U3
BBIOpAaHHBIX HampaBieHuid. Ha MTOroBmIX 3aHATHSX OOydYaromiyecs: BBHICTYMAIOT W 3allHUIIAIOT
CBOU MPOEKT.

DJIEKTPOMATrHUTHBIE SIBJICHUS — 8 YaCOB

DnekTpocTaTuyeckue 3apsabl. BeIToBbIE 3mekTponpuOopsl. JloMamiHss 37IeKTPOIpPOBOIKA.
Texnuka 6e3omacHOCTU MPU PabOTE C «OBITOBBIM 3JEKTPUUYECTBOMY». 3HAKOMCTBO C pabOTOMU
WHIUKAaTOPHON OTBEPTKOM, JJIEKTPUUECKUM TECTEPOM; UCCIEAOBAHNE KBAPTUPHOU MPOBOAKU HA
M0’KAPOOIMACHOCTh, COCTABIICHUWE MPHUHIIUIHAIBHOW W MOHTKHOW CXEMbl 3JEKTPOIPOBOJIKH,
OCHOBBI 3JIEMEHTaPHOTO PEMOHTA OBITOBBIX AIEKTPONPUOOPOB. DIEKTPUUECKUE CBOWCTBA Tela
yenoBeka. buosnexkrpuuectBo. @oTOPEENTOPHI, ANEKTPOPEIIEHTOPHI, OMOITEKTPUIECTBO CHA.

MarHuTHoe 110JI€ 1 KUBBIC OpraHHU3MEI. HMcnonp30BaHME MAarHUTOB B 6BITy. Hcnonp3oBaHue
MaraurTa Kak MCTaJ1JIOUMCKAaTCIIA.

Panno. Tenesuaenue. BiusHue 3JIEKTPOMAarHUTHOTO M3JIYYEHHsT HA KMBOW OPTaHMU3M.
HccnenoBanne MHTEHCUBHOCTH AJIEKTPOMArHUTHOTO U3IYyUYEHHUS JJIEKTPOOBITOBBIX MPUOOPOB C
ITOMOILBI0 PEHTTE€HOBCKOM IIJICHKHU.

MexaHn4ecKre KoJIcOaHHs U BOJHEI - 2 yaca

Mexanunueckue konebanus u udenoBek. [Ipoumcxoxnenue OuoputmoB. Cepiiie U 3BYKH,
COMpOBOXJaomue padoTy cepama W JEeTKuX, uX 3amuch. Ctetockonu (HOHEHIOCKOIL.
BricTyknBaHne — Kak OJMH U3 CIOCOOOB OMpENEICHUS pa3MEpPOB BHYTPEHHUX OPraHoOB U HX
COCTOSIHHSI.

3ByK Kak CpeACTBO BoOCHpusiTUs W mnepenaun uHpopmauuu. Opran ciyxa. OOmacth
CIBIIIMMOCTA 3ByKa. ['0J0COBOM amnmapar 4YejnoBeKa. XapaKTEPUCTUKH TIOJioca YeJIOBEKA.
VYabpTpa3Byk U uH(pa3Byk. Ou3nyeckue OCHOBBI YIbTPa3BYKOBOT'O HCCJIEIOBAHUS YEJIOBEKA.
3BYKH PUPOBI.

TeroBrlie gBICHUS - 9 YacoB

Bunp! ternonepenaun B ObiTy. Juddysus. Kunenue. Borpocsl 6e30macHOCTH B TETLTOBBIX
npoueccax. CrnocoObl H3MepeHus TeMmiepaTypbl. TepMoperyisTopsl. 3Haue€HUE LBETa IS
oopmieHus: OBITOBBIX MPUOOPOB, MOCYJbI; MPOBEPKAa PabOTHl BEHTWISIINH; apoOMaTH3aIUs
MOMEIICHHSI, M3TOTOBJIECHUE BOJOCSHOTO TUrpoMerpa. HachllieHHbIN, HEHACBHIIEHHBIN map.
Brnaxuocts. 3HaueHHE TEMIEPATYpHOTO pPEKHUMA M BIAKHOCTU ISl KU3HEAEATEIHHOCTU
YeJI0BEKA.



Onrtuueckue aBiaeHus - 14 yacos

®otomeTpusi. CBETOBOW MOTOK. 3aKOHBI OCBEHIEHHOCTU. 3aKOHBI TEOMETPUYECKON ONTHKHU.
3epkano. [locTtpoeHune n3o0pakeHusl B IUNIOCKOM 3€pKaje M B cucteMe 3epkai. ToHkas JuH3a:
HaxOoXJeHue o0bekTa mo xoxy nydeid. dopmyrna ToHkOM nuH3bL. CTpOEHHE I1a3a YeIOBEKa.
duznyeckre OCHOBBI 3peHus yenoBeka. JledexTsl 3penust u crnocoObl UX uchpasieHus. Pacuer
napamMeTpoB JNUH3bI U u300paxkeHus. ChexkTpalbHas W JHEPreTHYecKass YyBCTBUTEIHHOCTH
rna3a. [lonnoe BHyTpennee orpaxenue. Bomnosas onrtuka. ducnepcus ceera. Mutepdepenms
u audpaxius ceeta. CBETOBbBIE SIBICHUS B IPUPOJIE.

3anuTa NpoeKkToB — 2 yaca

BreypouHas AesTeNbHOCTh MPEIoiaraeT OONbIIYI0 CAMOCTOSATEIbHYIO padOTy yUaIIuXxcs.
Teopetnueckuit marepuan JOKEH OBITh HEPa3pbIBHO CBs3aH ¢ mpakTtukoil. I[lpu mombope
IUIAKTUYECKOTO MaTepuaia UCIONb30BaTh 3aJaHus BCEX BUIOB U ypoBHEH. Bce mpakTuueckue
paboThl TpoBOIATCS 0€3 yka3zaHWi K paboTe, 9TOOBI BBIOJHEHUE 33alaHUK OBLIO TBOPUYECKUM
mporieccoM. B chmydae 3aTpynHeHHMA HEOOXOIWM WHIAWBHAYAJIbHBIA IMOIXO0M, KOTOPBIA
3aKJTI0YAETCS] B HMCIOJIB30BAaHUU KPATKOTO WM TOAPOOHOTO omucanus pabotel. OO0BEM
MaTepHralia U3y4aeMbIX TEM 3aHATUNA W KOJIMYECTBO OTBEACHHBIX HA ATO YACOB OIPEICNISIECTCS
CaMUM yUYUTEJIEM.

[Tpremb! 1 MeTOIbI PA0OTHI, KOTOPBIE TUTAHUPYIOTCS TPU PeaTU3aliU TPOTPaAMMBI:
-CaMOCTOSITEIbHBIE PAOOTHI C UCTOUHUKAMH HH(POPMAITUH;

-YCTHBIC COOOIICHUS YUAITUXCS C TTOCICAYIONIECH JUCKYCCUEH;

-3BPHUCTHYCCKHE OECEIbI;

-3JIEMEHTBI UTPOBBIX TEXHOJIOTHIA;

-BBITIOJTHEHUE SKCIIEPUMEHTAIBHBIX U MPAKTUIECKUX PabOT MO TEIJIOTE,0NTHKE;
-paboTa ¢ TUIAKTHIECKAM MaTepHAIIOM;

-CaMOKOHTPOJTb YYaIIUMUCS CBOMX 3HAHUI IO BOITPOCAM ISl TOBTOPCHHUS.

3. Ilporpammuoe u y4eOHO-METOIUIECKOE 0OeCIIeueHUE

1. bornanos K.1O. «®u3uk B roctsx y 6uonora» M, Hayka, 1986;

2. Kabapaun O.® «Baeypounas pabora no pusuxe» M, [Ipocsenienue 1983;

3. IlepenpMman «3anumatenbHas pusukay 1-3 yacte M, Hayka 1980;

4. Tapacos JI.B ®usuka B npupoae M, [Ipocsemienne 1988;

5. CmupnoB A.Il., 3axapoB O.B. Becénblit 6an u BAyMmunBbIil ypok: @u3nuecKue 3a1auu C
JTMpUYECKUMU yclioBusAMH. - M.: Kpyrosop, 1994;

6. YconbueB A.Il. 3agaun no pusrke Ha OCHOBAHUM JINTEPATYPHBIX CIOKETOB. - ExarepunOypr:
Y-®akropus, 2003;
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TexHn4yeckue cpeacrea oﬁyquml

Kommneiorep ¢ BbIxogoM B MHTepHET, MyIbTUMEIUWHBIA TpPOeKTOp. KOMIUIEKTH y4eOHO-
1ab0paTOpHOTO 00OPYAOBAHHE JIJISl IPOBEICHUS MTPAKTUYECKUX paloT.

Harnsgaeie mocoOwsi: TaOmuilbl, MakeThl, JCHCTBYIOMIME MOJCIH, TICYaTHbIE W WHTEPAKTUBHBIC
IUIAKATHI IO U3yYa€MbIM TEMaM

4. [Inanupyemble pe3yIbTaThl OCBOCHUS YUeOHOTO IIpeIMeTa, Kypca

[Inanupyemble pe3yiabTaTbl OCBOCHMSI TMPOTPAMMBbl HAMpaBiIEHbl Ha pPAa3BUTHE YHHUBEPCATBHBIX
y4eOHBbIX JeHCcTBUM, yueOHOUW u oOmuienonbs3oBarenbckoii MKT-kommerenTHOCTH OOydaromuxcs,
OTIbITA IPOEKTHOM AESITEIIbHOCTH, HABBIKOB pa0OTHI ¢ HH(GOPMALIHEH.

JIndHOCTHEIE;

- CopMUPOBAHHOCTH TO3HABATEIHHBIX HMHTEPECOB K MPAKTHUYECKOW W MPOCKTHOW ACSTETHHOCTH U
OCHOB COITMAIBHO-KPUTUYECKOTO MBIIIJICHHUSI HA OCHOBE Pa3BUTHS WHTEIUICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN y4daIuXcs;

* YOeXI€HHOCTh B BO3MOKHOCTH TO3HAHMSI IPUPOJIbI, B HEOOXOJUMOCTH Pa3yMHOTO UCTIOIH30BAHUS
JOCTHKEHUN HAYKW U TEXHOJOTUH ISl TaJbHEHIIIET0 Pa3BUTHS YEIOBEUECKOr0 OOIIECHUS, YBaKEHUE K
TBOPILIAM HAYKH U TEXHUKU, OTHOLIECHUE K (PU3HKE KAK K HIEMEHTY 00IIEeYeIOBEYECKON KYIbTYPHI;

- CaMOCTOATENBHOCTh B MPUOOPETEHUH HOBBIX 3HAHUW M MPAKTUYECKUX YMEHHUI MOHUMAHUU HX
3HAYEHHUS U1 JATbHEUIETO U3YUYEHUs €CTECTBEHHBIX IUCIUILINH;

MoTtuBaruss ~ oOpa3oBaTeIbHON  JACATEIBPHOCTA  IIKOJIHHUKOB HAa  OCHOBE  JIMYHOCTHO-
OPHUEHTHUPOBAHHOTO TTOIXO0/a;

* YMEHUHU ONPEACISITh TPAHUIBI COOCTBEHHOTO 3HAHUS W HE3HAHMS; PA3BUTHUU CIIOCOOHOCTH K CaMo-
OTleHKE (OIICHWBATh COOCTBEHHYIO YUEOHYIO ACSATEIHLHOCTH: CBOW JOCTIKCHHS, CAMOCTOSTEIBHOCTD,
WHUINATUBY, OTBETCTBEHHOCTh, IPUYMHBI HEYAa4);

DopMUpOBAaHME LEHHOCTHBIX OTHOWICHMH JpYr K JPYTry, YYHMTENIIO, aBTOpaM OTKPBITHH H
M300peTEeHN, pe3yabTaTaM 00yJCHHUS.



dbopMupOBaHHE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHMHM H COTPYJHUYECTBE CO
CBEPCTHUKAMH U YUHUTEIEM;

- ycBoenue Th npu npoBeneHnn mpakTHIECKUX padoT,

dhopmupoBaHre OEPEKHOTO OTHOMICHHS K IITKOJILHOMY 000PyI0BaHUIO.
MeranpenmeTHsle:

B cdepe perynaTuBHBIX yHUBEPCATBHBIX YI€OHBIX JCHCTBUN:

: OBJ'IaI[GBaTB HaBbIKaMM CaMOCTOATCIBbHOI'O HpI/IO6peT€HI/IH HOBBIX 3H3.HPII>1, OpraHru3anmun yqe6Hoﬁ
ACATCIBbHOCTHU, ITOCTAHOBKA ueneﬁ, IJIaHUPOBAHUA, CAMOKOHTPOJII WM OLCHKH PE3YJIbTAaTOB cBOEH
ACATCIIbHOCTH, YMCHHAMM IIPCABUACTD BO3ZMOXKHBIC PC3YJIbTATBI CBOUX I[GI\/'ICTBI/II\/'I;

[Tonumare paznmuuuss MEXIYy WCXOAHBIMHA (akTaMd U THUIOTe3aMU IS WX OOBSCHEHHS,
TEOPETUICCKUMH MOJEISIMUA M pPEaTbHBIMH OOBEKTaMH, OBJAJEBAaTh yYHUBEPCATBbHBIMU YYEeOHBIMU
JNEUCTBUSAMH Ha TPHUMEpPAX THUIOTE3 s OOBICHCHUS HM3BECTHBIX (DAKTOB M IKCIEPUMEHTATBLHON
MIPOBEPKH BBIIBUTAEMBIX THIIOTE3, Pa3pab0TKHA TEOPETUICCKUX MOJIEIICH IPOIIECCOB WIIH SIBJICHU;

B cdepe no3HaBaTenbHBIX YHUBEPCAIBHBIX YU€OHBIX ICHCTBUI:

®dopmMupoBaTh yMEHUS BOCIPUHHUMATH, TMepepadaThiBaTh U MPEACTaBIATh HHPOpPMAIUIO B
CJIIOBECHOM, 00Opa3HO#l, CUMBOJWYECKON (opMax, aHAIU3UPOBATH U MepepadaThiBaTh MOJYyYECHHYIO
uH(OPMAIIMI0O B COOTBETCTBHUU C IIOCTABICHHBIMHU 3a/1a4aMU, BBIJCISATH OCHOBHOE COJIEp)KaHHE
MPOYUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI HA MIOCTABJICHHBIE BONPOCHI U U3JIaraTh €ro;

* BBIJIBUTATh THITOTE3bI, OCYIICCTBIIATh HUX IPOBEPKY, IMOJIH30BATHCS OMOIMOTEYHBIMH KaTajoraMH,
CHCIUATBHBIMHA CITPABOYHHKAMH, YHHUBEPCAIbHBIMHM SHIMKIONEAUSAMHU JUIA MOMCKAa WHGOPMAIMKH 00
00BeKTaxX.

- [IppoOpeTaTh OMBIT CAMOCTOSITEIBHOTO MOKUCKA, aHANKM3a U 0TOOpa UH(POPMAIIUU C UCTIOIB30BAHUEM
Pa3TUYHBIX MCTOYHUKOB, M HOBBIX HMH(DOPMAIMOHHBIX TEXHOJOTHUW JJIsl PEIICHUs] MO3HABATEIbHBIX
3az1ay;

OcBauBath TpHEMBbl JACUCTBUII B HECTAHAAPTHBIX CHUTYalMsIX, OBJAJEBAaTh JBPUCTUYECKUMH
METOIaMH PEIICHHS MPodieM

B cdepe koMMyHHKAaTUBHBIX YHUBEPCATIbHBIX YU€OHBIX I1€HCTBUN:

- Pa3BUBaTh MOHOJIOTMUECKYIO M IUATIOTUYECKYIO PE€UYb, YMETh BBIPAXKaTh CBOM MBICIIU U CIIOCOOHOCTH
BBICITYIIMBATh COOECEHNKA, TOHUMATh €r0 TOYKY 3pEHUSs, MPU3HABATH MPABO JIPYTrOoro YeloBeKa Ha
€ro TOYKY 3pEHHs, IPU3HABATH IPABO JIPYToro YeJ0oBeKa Ha MHOE MHEHUE;

®opmupoBaTh yYMEHHsS pabOTaTh B TPYMINE C BBIMOTHEHHUEM PA3IMYHBIX CONHUATBHBIX POJEH,
MPEACTABIATh U OTCTAMBATh CBOM B3IJISLABI M YOEXKICHHUSI, BECTH TUCKYCCHIO.

[Ipenmernsle:

- dopMHUpOBATH MPECTABICHUS O 3aKOHOMEPHOHN CBS3W W TO3HAHHS TPHUPOIHLI, 00 00BEKTUBHOCTH
HAay4YHOTO 3HAHUS; O CUCTEMOOOpa3yromield poin PU3NKK ISl pa3BUTHS APYTHUX €CTECTBCHHBIX HAyK,
TEXHUKH M TEXHOJOTHI; O HAyYHOM MHPOBO33PEHHUU KaK pe3yJbTaTe HM3y4YCHUS OCHOB CTPOCHUS
Matepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;



dopmupoBaTh MNEpPBOHAYAIBHBIC MPEACTABICHUS O (PU3NYECKON CYIIHOCTH SIBJICHUN HPUPOIBI
(MeXaHUYECKHX, TEIUIOBBIX, JIEKTPOMArHUTHBIX M KBAaHTOBBIX), BHJAaX MaTepuu (BEIIECTBO U TOJE),
JIBMKEHUU KaK CIOCOo0€ CyIIECTBOBAHHS MaTepUU; YCBAWBAThb OCHOBHBIE WJIEM MEXaHUKH, aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI O CTPOSHUU BEUIECTBA, SJIEMEHTOB JIEKTPOJIUMHAMHUKU M KBAHTOBOU (PU3UKH;
OBJIAJIEBATh MOHATUHWHBIM aNapaToM U CHMBOJIMYECKUM S3BIKOM (PU3UKH;

- [IpuoOpeTaTh ONBIT IPUMEHEHHUSI HAYYHBIX METOAOB MO3HAHUSA, HAOMIOIeHNSsT (U3NUECKUX SIBJICHU,
MPOCTBHIX HKCIIEPUMEHTATBHBIX HCCIIEOBAHUM, MPSMBIX U KOCBEHHBIX MU3MEPEHUN C MCTIOIb30BAHUEM
aQHAJOTOBBIX U IU(POBBIX HM3MEPHUTENbHBIX MPHUOOPOB; MOHUMATh HEU30EKHOCTH TMOTPEITHOCTH
TOOBIX U3MEPEHUN;

- Oco3HaBaTh HEOOXOIUMOCTh MMPUMEHEHUS TOCTKCHUN (DU3UKU M TEXHOJIOTUH IS PAIliOHATBHOTO
MPUPOIOIIOIB30BAHHUS;

OBnazmeBaTh OCHOBaMH 0O€30IMMACHOTO HWCIIOJIB30BAaHUS E€CTECTBEHHBIX M HCKYCCTBEHHBIX
ANEKTPUYECKUX W MATHUTHBIX TIOJIEH, DJIEKTPOMATHUTHBIX WM 3BYKOBBIX BOJH, €CTECTBEHHBIX U
HMCKYCCTBEHHBIX HWOHU3HPYIOMHNX W3IYyUYCHHH BO U30E€KaHWME WX BPETHOTO BO3ACHCTBHS Ha
OKPYKAIOIIYIO CPely U OPTaHU3M YEIIOBEKa;

PasBuBaTh yMeHHE IUIAaHUPOBATH B TIOBCETHEBHOW >XU3HU CBOHM JCHCTBHS C NPUMEHCHHEM
MOJTyYEHHBIX 3HAHUIA MEXaHUKH, DJIEKTPOJIUHAMUKHU, TEPMOJUHAMHUKHN U TETUIOBBIX SIBJICHUH C IEJBIO
cOepexeHus 310pOBbS;

@opMHpOBATh NPEACTABICHUS O HEPALUOHAIBHOM HCIIOIb30BAHUU MPUPOJHBIX PECYPCOB U
SHEPIruM, O 3arps3HEHUM OKPYKAIOUIEH Cpenbl KakK CIEICTBUM HECOBEPIIEHCTBA MAllWH U
MEXaHU3MOB.

TemaTn4yeckoe NJIAHUPOBaAHUE Kypca
“3anuMaresabHas ¢puzuka”
10 -11 xaacc (1 yac B Hee10)

n/m Tema KonunuectBo yacos JlaboparopHbie pabOThI
1 DNEeKTPOMarHUTHBIE SIBJICHUS 8 1
2 MexaHnndeckue KojiecOaHus ¥ BOJHEI | 2 -
3 TeroBEIC SIBICHUSA 9 3
4 OnTHueckue SBICHUSA 14 4
5 3anura mnpoeKToOB 2
Bcero 35 8

Nen/m | Tema
DJIeKTPOMATHUTHBIE siBJIeHUS (8 4acoB)

1 DIEKTPUYECKUE 3apsi/ibl U JKMBBIC OpraHU3MBI. BIIMSHHE 3JIEKTPHYECKOTO IOJISTHA
JKUBBIC OPraHu3Mbl. BHO3JIEKTPHUIECTBO.

2 Jlaboparopnas pabota «OnpeneneHne dAEKTPUIESCKOTO COPOTUBICHUS TKaHEH
YEIIOBCKA

3 [TpupoaHbIe M HCKYCCTBEHHBIC SJICKTPUICCKUE TOKH.

4 I/ICTOpI/IH IHEPIre€THKH. 3Heprnﬂ ANEKTPUHIECCKOIo TOKa H €€ UCIT0JIB30BaHHUCE.




5 Koudgepenunss  «Dnexkrtpuueckue cetd  mpoOiIemMbl U MEPCIEKTHUBBI.
AnbTEpHATUBHBIC HUCTOYHUKHU YHEPTUN

6 MaruautHoe nojie 3eMJIu U ero BIUSHHUE Ha YeIOBeKa.

7 CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH HU3KOH 4acTOThI. PaHOBOJIHBI U Ye10BeK.

8 buosornueckne CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH BBICOKOW YaCTOTHI.
Mexann4yeckue Kojie0aHus U BOJHBI (2 yaca)

9 Kone6anust u BomHBI B )KuBbIX opranu3max. KonebGanus u yenosek. buoputm.

10 3BYK Kak CpEJICTBO BOCHPUSATHS U Tepenadyud uUHpopMmanuu. YIbTpasByK U
uH(ppa3ByK.

Tennoseie sBiaeHus (9 9acos)

11 JHeprus TonauBa. TensiodHepreruka. Biusinue reMnepaTypHbIX yCJI0BUI HA
JKM3Hb YeJI0BeKa.

12 Jlabopatopuas padora«l3mMenenne TemMnepaTypsl BEIIECTBA PHU MEPEXOJIE C
TBEpOTOo B razoodpaszHoe coctosuue. [loctpoenue rpaduka 3aBuCUMOCTH
TEMIIepaTyphl T€JIa OT BPEMEHN

13 TemnoBoe 3arpsizHeHNEe aTMOocdepsl. Pemenue 3amay.

14 Bunel tpancnopra. IlpuMeHeHME pa3nuyHBIX BUIOB TPAHCIIOPTA B HAIlEM
peruone. Brnusinue paboThI TEMIOBBIX ABUTATENEH HA YKOJIOTHUECKHE MPOIIECCHI.

15 Kpyrmsrii cron: «I3meHeHune kiaumarta - NapHUKOBBIN 3P eKT 1 rodanbHoe
MOTETICHHUE KIIMMaTay.

16 TenaoBble MPOLECCHI B TEJIE YETOBEKA.

17 JlaGopaTopuass  padora «Omnpenenenue  AbIXareabHOro  o0bEMa  JIETKUX
YEJIOBEKa
JlabopaTopuas padora «OnpenesicHHE 1aBICHUS] KPOBU YEJIOBEKA»

18 Pemienue sxcniepumeHTanbHbIX 3a7a4. (OcHoBHOE ypaBHeHUEe MKT, konnuecTBo
BEIIIECTBA)

19 Perenne s3kcriepuMeHTANIBHBIX 33/1a4. (Y paBHEHHUE COCTOSHUS HICAIBHOTO Iasa.
BrnaxxHocTs Bo3ayxa)

Onrtnueckue saBienus (14 yacon)

20 @oromerpuss. CBETOBOM MOTOK. 3aKOHBI OCBEHICHHOCTH.
Jlaboparopuas padora «OnpenesieHHe YPOBHS OCBEIIEHHOCTH B KJIACCE»

21 HckyccTBEHHOE OCBENIEHUE. BUBI 2JIEKTPUUECKUX JIAMIL.

22 3epKabHOE " paccessHHOe (muddy3zHoe) OTpaXeHUE CBeTa.
JkcnepuMenTaibHasi padora: «[loctpoeHne n300paxeHus B INIOCKOM 3€pKaJiey.

23 JkcnepuMeHTalIbLHasa padora: “MHOTOKpaTHOE H300pakeHUE  MpeaMeTa B
IJIOCKUX 3epKanax’

24 JIunzel. ['na3 kak ontudeckas cucteMa. JlegekTsl 3peHus.

25 IHocTpoenue u300paxkeHus: B CHCTEMe 3epPKaJl.

26 [Tone 3penus.

27 CrniocoOb1 ucrnpaBieHus 16(EKTOB 3PEHUS.

28 Jlaboparopuas padora: «Onpenenenue (OKYCHOTO PacCTOSHUS U ONTHYECKOM
CHJIBI OYKOBY» Pelenne skcrepruMeHTaIbHBIX 3a/1a4.

29 CBeToBbI€ ABJICHUS B IPUPO/IE (pagyra, MUPaKU, rajio).

30 OnTryecKkue WTIO3UH HAIIIETO 3PEHU.

31 buonornueckas ontuka. (OKuBble 3epkana, TJa3-TEPMOMETpP, pACTCHUA -

CBETOBOJIbI).




OMOTIOMUHECIICHIINSA).

32 ’Kusoii cet. (CBeueHHE MOPSI, CBETAIIUECS OPTaHU3MbI, XEMUJIFOMUHECIICHITUSA,

CBA3AHHLBIC C PACCCAHHUEM U IMOITIOICHUCM CBCTA.

33 OKojoruueckue mpoOieMbl U O0ECHeueHUE  YyCTOMUMBOCTH

ounocdepsr,

3amura npoekToB (2 yaca)

34 3amura NpoeKTOB

35 3amura NpoeKTOB

Ypoku npoeooamca c¢ ucnonv3zoeanuem ob6opyoosanus uenmpa

«Touka pocmay:

66CHpOBOI[HOI>i MYJIbTUAATYUK, JaTYHUK a0COJIIOTHOTO OaBJICHUA, OATYUK TEMIICPATYPbI
I/ICCJ'ICI[yeMOI\/'I Cp€abl, AATYUK MAIHUTHOI'O IIOJILA, AATYHUK JJICKTPHUYCCKOI'O HAIIPAXKCHUA,
AaT4YUK CHJIbI TOKA, JaTYUK aKCCICPOMCETP, O60py,Z[OBaHI/IC AJI ACMOHCTpalun OIIBITOB.



