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AHHOTAIMA

Pabouass mporpamMMa BHEYpOUHOH JedaTenbHOCTH «Mup (U3MKH» peaTu3yeT OCHOBHYIO
o0pa3oBaTeNbHYI0 TPOTrpaMMy CpenHero oOpa3zoBaHus. B mporpamme mpeaycMOTpPEHBI
BO3MOYHOCTH JUIsl pa3BUTHSI OCHOBHBIX BUJIOB JIETEIBHOCTH OOYUYaIOIUXCs B COOTBETCTBUU € X
BO3PACTHBIMUA OCOOCHHOCTSIMH.

B xoz1e n3yueHus JaHHOIO Kypca, yJaliuecs He TOJIbKO YJIOBJIETBOPAT CBOM 00pa3oBaTebHbIE
MOTPEOHOCTH, HO W TIONydYaT HABBIKM HCCIEIOBATENBCKON NESTETbHOCTH, MO3HAKOMSTCS C
METO/IaMU HCCJIEeI0BaHUS B (U3UKE U OMOJIOTHH, NOJy4YaT KpaTKUE AAHHbIE O MEAMLIMHCKON U
Ouosornveckoit anmaparype. HaBbiku, moigydeHHbIe IpU paboTe ¢ M3MEPUTENLHBIMU TPHOOpaMH,
BBINIOJIHEHUE MMPAKTUYECKUX pabOT M NOCTAHOBKA 3KCIIEPUMEHTA MPUTOAATCA B JaibHeHIIen
HayYHO-TEXHUUECKON AesaTenbHOCTU. OObSICHEHHE OTHEIbHBIX MPOIIECCOB, MPOUCXOASIINX B
JKUBBIX OpraHM3Max Ha OCHOBE (PU3MUECKHUX 3aKOHOB MOMOXKET UM YCTAaHOBUTH MPUYMHHO-
CIIEJICTBEHHBIE CBSI3H, CYLIECTBYIOLINE B )KMBOW M HEKUBOM MpUpoJe, cHOPMUPYET UHTEPEC HE
TOJIBKO K (PU3UKE, HO U K HAYKE B LIEJIOM.

[Iporpamma Kypca HOCHUT IPaKTHKO-OPUEHTHUPOBAHHBIA XapakTep € JIEMEHTAMH HAay4HO-
HCCIIEA0BATENBCKON AEATENIBHOCTA U ITOCTPOEH € ONOpPOM HAa 3HAHUSA U YMEHMS, IOJIyYECHHBIE
yUalIUMUCS HpU U3y4eHUU GU3UKH, XUMUHU, OUOJIOTHH.

Kypc “Mup ¢usuku > sBIASETCS WHTETPUPOBAHHBIM U TPEANOJIAraeT 3HAKOMCTBO C
onpeeIEHHBIM acleKToM 0a30BOM HayKH - (DU3MKU M HANpaBJIEHUSMHU HCCIIEIOBAaHUMN, KOTOPbIE
BO3HUKIIM HA CThIKE (PU3UKU XUMUU, OMOJOTHH, U 3KOJOTUU. OH CIOCOOCTBYIOT PaCIIMPEHUIO
Kpyro3opa oOydJarommxcs, MOJJEp>KaHHI0 MHTepeca K M3y4yeHUIO0 (PU3UMKM M HampaBlieH Ha
pelnieHue JTMYHOCTHO 3HAYUMBIX JUIsl YYEHUKA NMPUKIAJHBIX 337a4. BrirodeHuwe B mporpammy
BOIIPOCOB, CBSI3aHHBIX C (U3UKOM UelIOBEKa, MO3BOJIMT YYAIIMMCS NPOJABUHYTHCA IO IIyTH
MO3HAHUA CaMUX ce0sl, JTy4lle MOHATh IPUPOY YEIOBEKA U €r0 BO3MOKHOCTEH.

IMosscHuTEeAbHAA 3aMTUCKA

Pabouass mporpamMMa 1o BHEYPOYHOH JAeATENbHOCTH «Mup (QU3MKH » mpeiHa3HauyeHa JUls
oOyuaromuxcs 10-11 kmaccoB u  pa3paboTaHa Ha OCHOBE CIEAYHIOIIUX HOPMATHBHBIX
JAOKYMEHTOB:

o ®denepanbHoro 3akona "O6 obpazoBanuu B Poccuiickoit @enepamuu” ot 29.12.2012 N 273-
®3;

e Tmpuka3za MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit deneparuu ot 17 nexadpst 2010
r. Ne 1897 «O0 yrBepkieHUH (eliepanbHOro rocyJapcTBEHHOT0 00pa30BaTe/IbHOIO CTaHAAPTa
OCHOBHOT0 00111eT0 00pa3zoBaHus» (B perakiuu npukaza Munoopnayku Poccun ot 31 nexabps
2015 r. Ne 1577);

e mpuka3za MunuctepcTBa obpa3zoBanus u Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r. No
413 «OO0 yrBepkaeHUU (enepaTIbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
cpeaHero obOmero o0Opa3oBaHUs» €  HU3MEHEHHSIMHM, YTBEP)KIEHHBIMM  IPUKa3aMU
MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @enepaunn Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 ot 29.06.2017 r.

e KOHIUEMNIMH TyXOBHO-HPAaBCTBEHHOI'O Pa3BUTHS U BOCIIUTAHUS JINYHOCTU TPAKIaHUHA.

e CanlluH 2.4.2.2821-10 «CaHMTapHO-3ITUAEMHUOJIOTHYECKHE TpPEOOBaHUS K YCIOBHAM U
opraHu3zaiu o0y4eHus: B 001eo0pazoBaTeNbHbIX YUPEKICHUAX»: TOCTAaHOBJIEHUS [ TaBHOTO
roCyJapCTBEHHOTO caHuTapHoro Bpauya Poccuiickoit @enepannu ot 29 nexadps 2010 Ne 189.

e VYuyebnoro mimana MOBY «Kpacnouabanckoit COIIl umenu I'epost Poccum Komgunosa
XKanraca» COIL na 2023-2024 yuebHbI# TO.



AKXTyanbHOCTb JJAHHOM MPOrpaMMBbl 00YCIIOBJIEHA €€ METOI0JIOTMYECKON 3HAYMMOCTBIO -
pa3BHUTHE y IMKOJLHUKOB MOTHUBAIINU K U3y4eHHIO pu3nku. Kypc uMeeT ecTeCTBEHHOHAYYHYIO
HaIpaBJICHHOCTh OOLIEKYIbTYPHOTO ypoBHA. DH3nka Kak Hayka 0 Hanbojee OOLIMX 3aKOHAX
MIPUPOJIBI, BBICTYMAsI B KAY€CTBE YUEOHOTO MPEIMETa B IIKOJIe, BHOCUT CYIIIECTBCHHBIN BKIIA]
B CHUCTEeMY 3HaHUU 00 oKpyxaromeM Mupe. OHa pacKpbIBaeT poJib HAYKH B SKOHOMHUYECKOM U
KyJIBTYpPHOM DPa3BUTHU OOINECTBA, CIOCOOCTBYET (POPMHUPOBAHHIO COBPEMEHHOT'O HAyYHOTO
MHUPOBO33PEHUS

@®I'OC HOBOro mMOKOJEHHS TpeOyeT HCHOJB30BaHUSA B 0OOpa30BaTEIBLHOM IIPOIIECCE
METOJIOB M TPUEMOB TPOEKTHO-HUCCIICAOBATEILCKON JIEATENIbHOCTH. BKioueHue meTona
MPOEKTOB B OPraHM3alUI0 BHEYPOUYHOH JAEATETHLHOCTH JAeT MHOTO MPEUMYIIECTB U
MOJIOKHUTEIBHBIX Pe3yabTaToB. [IpOeKTHAS NESTEILHOCTh AaéT BO3MOKHOCTh HHTETPUPOBATH
TEOPETUICCKUE 3HAHUS W MPAKTUYCCKUE HABBIKU, MPUOOPETaTh HABBIKM B3aUMOJICHCTBHUS B
rpymre. J[ns ydeHuKa MPOEKT- 3TO BO3MOXKHOCTh TBOPYECKH PACKPBITHCSH, MPOSBHUTH CeOs
WHIUBUAYAIBHO WIH B KOJUIeKTUBE. [IpoekT maét oOyJarommmcst OIbIT Moucka nHpopmanmu,
MPAKTUYECKOTO TMPUMEHEHHs] OOYYeHUs, CaMOPa3BUTHSA, CaMOpEaJH3allid M CaMOAaHAIN3a
CBOCH JIeATCIILHOCTH. 3HAHUS, YMEHUS M YHUBEpPCaJIbHBIC yIeOHBIC NEHCTBUS, HEOOXOUMBIC
JUTS OpPTaHU3AIHN MTPOEKTHO-MCCIIEIOBATEIBCKON AEATENBHOCTH B IIKOJIE, B OyayIIeM CTaHyT
OCHOBOH JUTSI OpraHU3aIMH HAyYHO-HCCIIEA0BATEILCKOM AATEIIEHOCTH B BBICIIUX U CPEITHUX
podecCHOHATBHBIX YUCOHBIX 3aBEJACHUSX, TO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha
PBIHKE TpyJa U B 11000 cdepe npodeccroHanbHON AeITETbHOCTH.

Heo0xomuMbIM yCITOBHEM peaTH3alliy JJAHHOM IMPOTrpaMMEbl SIBJISIETCS CTPEMIICHHE Pa3BUTh
y o0Oydarmuxcs yYMEHHE caMoCTosiTenbHO paboTtath, WKT-kommereHmmmu, a Takke
COBEPILIEHCTBOBAThH HABBIKH OTCTAUBAHHSI COOCTBEHHOH MO3HIINH IO ONIPEICTIEHHOMY BOTIPOCY.
esan kypca:
® 3HAaKOMCTBO YYaIlIMXCS ¢ BKHEUIIIMMHU METOJAMH MPUMEHEHHs (HU3NYECKUX 3HAHUH Ha
MPAKTHKE;
e (opMuUpOBaHHE IEIIOCTHON €CTECTBEHHOHAYYHOI KAPTHHBI MUPA YYAIIUXCS.
3anayu Kkypca:
® DPa3BUTHE TMO3HABATEIFHOTO MHTEPECa, HHTEIUICKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEH
y4aluxcs B TPOIECCE CaMOCTOSITEIBHOTO NMPHOOPETEHUS] 3HAHHWW C HWCIOJIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB MH(OPMAITUH;
¢ TOBbIIICHUE MHDOPMAIMOHHOH, KOMMYHHUKATHBHOMN, YKOJOTUYECKON KYJIBTYPHI, OIBITA
CaMOCTOSITEIILHOU JEATEIbHOCTH;
® COBCPIICHCTBOBAHWE YMEHUI W HABBIKOB B XOJIe BBINIOJHEHUS IPOTPaMMbl Kypca
(BBITIOJIHEHHE JTAOOPATOPHBIX padOT, U3YUEHHS, 0TOOPA M CHCTeMaTH3aluyd HH(pOpMaIny,
MOJITOTOBKA pedepara, Mpe3eHTAINN ),
® OBJIAJICHUE YYAIIMMHUCS 3HAHMSIMH O COBPEMCHHOW HAyYHOW KapTHHE MHUPA, O MIHUPOKUX
BO3MOJKHOCTSIX IPUMEHEHHS (PU3NICCKUX 3aKOHOB,
® BOCIHTaHUS HABBIKOB COTPYIHUYECTBA B MPOIIECCE COBMECTHOM PabOTHI;
® 0CO3HAHHBIN BBIOOP MPOGUIHLHOTO 0OYyUEHUS.

O0mas xapakTepucTHKA IPOrpaMMbl BHEYPOYHOI AeATeJbHOCTH «Mup ¢uznkmn»

[Iporpamma «®Pu3nka BOKPYr HAac» OTHOCHTCSA K OOIIEMHTEIUIEKTYaJbHOMY HAalpaBJIEHUIO
BHEYPOYHOU JESITEIBHOCTH.

[Iporpamma comepkuT, ¢ OAHOM CTOPOHBI, MaTepuan Mo Oojee yriIyOJEHHOMY H3Y4YEHUIO
M3JIaraeMoro B IIKOJIBHOM Mporpamme n30paHHOIO pasjiena, ¢ Apyroi — npeamnosaraeT u3ydyeHue
TaKUX BOMPOCOB (PU3MKH, KOTOPBIE HE BXOJAAT B LIKOJIBHBIA KypC, HO MOBBIIIAIOT HAAEKHOCTD
3HaHUH, yNpoLIAlOT NMOHMMAaHUE U YCBOCHHME y4eOHOW MH(popMalMu Ha CIexylouled cTyrneHu
oOyuenus. IlporpaMma mMO3BOJSET OCYLIECTBIATH 3BPUCTHYECKHE NPOObI U CHOPMHPOBATH
MPAKTUYECKYIO IEATENIbHOCTD IIKOJHHUKOB B M3y4aeMoil 00J1acTH 3HaHU.



Pa3BépThiBaHNe CONEpKaHUs 3HAHUHA B MPOrpaMMe CTPYKTYPHPOBAHO TaKUM OOpa3oM, 4TO
M3yYEHHE BCEX MOCIEAYIOIUX TeM O0eCleurBaeTCsl MPEABIIYIIMMH, a MEXAYy YacTHBIMH U
OOIIMMU 3HAHUSIMU TPOCIICIKUBAIOTCS CBS3H.

[Iporpamma cocTout 13 4 JOCTATOYHO CAMOCTOSATENbHBIX TEMATUYECKUX MOy €. MoaynbHas
CTpYKTypa Kypca, 1uddepeHnpoBaHHOCTh 3aJJaHNi TO3BOJISIOT BApbUPOBATh COJIEPIKaHUE Kypca
B COOTBETCTBUU C OCOOEHHOCTSMU YYEHMUECKOIO KOHTHMHIE€HTa (COCTaB Y4e€OHOM TIpymiibl,
YpOBEHb 3HaHUH, 00yJaroIIMXCs), HATMYKs 000pYyJOBaHMUSL.

JlocTIKeHNe CONMAIbHO-TICHXOJIOTHIECKUX TIeieii oOecreunBaeTcst Opranu3auei padboTel B
Maiblx rpynnax. KosulekTuBHAs AEATEIbHOCTh II03BOJISIET pa3BUBaThb Yy OOy4aroumuxcs
KOMMYHHMKAaTHBHBIE KauecTBa. BbINojHEHHE rpynnoi MpakTUYECKUX 3aJaHUi oOecreunBaeT
peain3alMio OCHOBHBIX IOJOXKEHUI Merona Maiblx rpynmn. CocTaB MaiblX TPYIIT MOXKET
MEHSIETCS TpU TEepexoJe K H3YYEHHMIO CIeAyIoLero Monayias. OTo olecnednBaer Oolee
YCIELIHYI0 colain3anuio oOyyatonuxcs. [IpoekTHas nesTebHOCTh MPelyCMaTPUBAET MOUCK
HeoOXoIuMOM HejocTamomeld HHGOpPMAallMKM B SHIUKIONEIUSAX, CIHPABOYHUKAX, HAy4HO-
MONYJIIPHOM JIuTepaTtype, B IHTepHeTe u ap.

OOyuaromass J1eATeNbHOCTh II€arora 3akJI0YaeTcsi B CO3JaHUMM OPraHU3alMOHHO-
MEJarornyecKux yCIOBUM JUIsl yueOHO-TIO3HABATEIbHOM JI€ATENbHOCTH YYEHHUKOB, B OKa3aHUU
UM  TeJarorudyeckod  MOAJEpKKM W METOAMYECKOM  MOMOIIM,  OOEeCHeunBaOINX
rapaHTUPOBAHHOE PEIICHNUE AUJIAKTUYECKUX, PAa3BUBAIOLINX U BOCIIUTATEIbHBIX 3a/1a4.

®dusurKa - SKCIIepUMeHTalIbHAs HayKa, U3yJarollasi IPUPOIHbIE SIBJICHUS ONBITHBIM myTeM. [1o-
CTPOCHHEM TEOPETHUECKHX Mojeleld ¢(u3uka AaeT OObsICHEHHWE HaOII0IaeMbIX SIBIICHUM,
dbopmynupyeT ¢Gu3NYECKUE 3aKOHBI, MPEACKAa3bIBA€T HOBBIE SIBICHUS, CO3/Ia€T OCHOBY JUIS
MPUMEHEHHsI OTKPBITHIX 3aKOHOB NPHUPOJBI B deloBeueckod mpaktuke. [lostomy mnpu
OpraHu3allii 3aHATUH [0 BHEYPOUHOM JEATEIbHOCTH OO0JIBLIOE BHUMaHHME YAESIEeTCA
IKCIEPUMEHTAIBHBIM METOJIaM MCCIIEJOBAHUsA, 4YTOOBI Pa3BUBAaTh y OOYYArONIMXCS HaBBIKH
y4eOHOMU, TPOEKTHO-UCCIIEOBATEIHCKON M TBOPUYECKON IEATETHHOCTH.

MeknpeaMeTHbI€ CBSI3M, PEaAIM3YEMBIC IIPOrpaMMOi  BHEYPOUYHOM JSATSIBHOCTH «Mmup
fi0)766370:7 0N

Maremaruka: rpaduka, peeHue 3aaad, MPOIeHTHI.

buosorus: >xuBbie OpraHU3Mbl, OMOJIOTHYECKas ONITHKA, KIIeTKa, Onocdepa.

XUMHUS: COCTaB ¥ CTPOSHHUE BEIIECTBA.

['eorpadus: MeToIpI U3yUEHUS KIIMMAaTa U HEAP 3eMJIH, aTMOCHEPHI.

DKOJIOTHS: 3arpsA3HEHHE aTMOC(Epbl, AKOJOTHYECKHUE IPOIECChl, MapHUKOBBIA 3(PdeKT,

ounocdepa.

1. Onucanue MecTta y4eOHOro npeaMera B y4eOHOM ILIaHe
B yuebnom mnane MOBY «Kpacnouabanckoit COILl umenu I'epos Poccun XKonguHosa
XanTaca» Ha BHEypOUHYIO JesATeNbHOCTH Mo (usuke B 10-11 x kmaccax BeimeneH 1 yac B
negento. CornacHo kaneHgapHoro rpaduxa Ha 2022/2023 npemycmorpeHo 34 yueOHBIX
Hegenu. Cpok peanusanuu nporpammsl — 1 roa. HanpasieHre BHEYpOUHOH J1eATEIBHOCTH -
€CTECTBEHHO-HAy4YHOE.

2. Coaep:xaHue yuyeOHOTo Kypca
COILep)KaHI/IC KypCa Ka4€CTBCHHO OTJIIMYACTCA OT 0a30BOTO KypcCa (bHSHKPI. Ha YpOoKax
3aKOHBbI (1)I/I3I/IKI/I paccMaTpuBarOTCA B OCHOBHOM Ha HEKHBBIX 00BEKTax. O,Z[HaKO OYCHb
BaXXHO, YTOOBI Y ydamuxcs MoCTCrieHHO CKIIaAbIBAJIUCh Y66)K,Z[CHI/IH B TOM, 4YTO, IPUYHUHHO-
CJICACTBCHHAsA CBiA3b SIBJICHUM HMEeT BCCO6H_[I/II71 XapakTep MW 4YTO, BCC ABJICHUA,
MNPpOUCXOAAIINE B OKPYKAKOIICM HAC MUPEC, B3AUMOCBA3AHEI. B KypcC€ paCcCMaTpHUBarOTCA
BOIIPOCHI, HAIIPABJICHHBIC Ha Pa3BUTUC HHTCPECA K (pI/I3I/IKe, K BKCHepHMCHTaHBHOﬁ
NeAaTeNbHOCTH, (POPMUpPOBAHUE YMEHUI paboTaTh CO CIpaBOYHOM JuTepaTypoil. Bo Bpems



n3ydyeHus kypca «®usuka BOKpPYr Hacy» pedsAra IOoJIydyaroT BO3MOKHOCTb IIPOBOJIUTH
WCCIIEIOBATENICKUM TPOEKT IO JII000OMYy W3 BBIOpaHHBIX HampaBieHuid. Ha uToroBbix
3aHATUSAX 00yJarOIIMeCs BHICTYIAIOT U 3alIUIIAIOT CBOM MPOEKT.

DJIeKTPOMarHuTHbIe siBJIeHUs1 — 8 yacoB

DneKTpocTaTUUECKUe 3apsabl. beiTOBEIE ANIEKTPONPUOOPBHIL. Jomarsss
JJIEKTPONPOBOIKA. Texnuka 0€30MacHOCTH NPU pabote c «OBITOBBIM
AIIEKTPUYECTBOM». 3HAKOMCTBO C PabOTOW WHAWKATOPHOW OTBEPTKOH, DIEKTPHUECKUM
TECTEPOM; HCCIIEIOBAHUE KBAPTUPHOW IPOBOAKM Ha II0KAPOONACHOCTb, COCTABICHUE
NPUHIUIUAIBHOM UM MOHTQXHOW CXEMbI JJIEKTPOIPOBOJKH, OCHOBBI 3JIEMEHTAPHOIO
peMOHTa OBITOBBIX DJEKTPONPUOOPOB. DJIEKTPUYECKHE CBOICTBA TelNa 4YeNOBEKa.
buoanexrpuuectBo. DOTOPEUENTOPEI., SIEKTPOPEUENTOPHI, BHOTEKTPHUUECTBO CHA.

MaruutHoe moOJ€ U JKHMBbIE OpraHusMmbl. lcronb3oBaHME MarHUTOB B  OBITY.
Hcnonb3oBaHne MarHuTa Kak METaJUIOUCKATES.

Pangno. TeneBunenue. BiusHue 31eKTpOMarHuTHOTO M3JIy4€HHUs Ha )KMBOW OpraHU3M.
HccnenoBanne WHTEHCHMBHOCTH  AJIEKTPOMArHUTHOTO — M3JIYYEHHUS  DJIEKTPOOBITOBBIX
MpHUOOPOB € TOMOIIIbIO PEHTI€HOBCKOM TUIEHKH.

Mexannuyeckue KoJie0aHUs M BOJIHBI - 2 yaca

Mexanunyeckue kosieOanus u yenosek. [Ipoucxoxaenune 6nopurmon. Cepilie U 3BYKH,
COMPOBOXKIAIOIINE pabOTy cepAla U JEerkux, ux 3amuck. Crerockonu (HOHEHAOCKOT.
BricTyknBaHMe — Kak OJMH U3 CIOCOOOB OIpe/eieHHs] pa3MepOB BHYTPEHHUX OPTraHOB U
WX COCTOSIHHUSL.

3ByK Kak CPEICTBO BOCIHpHUATHSA M nepenaun nHpopmanuu. Opran ciyxa. O6mactb
CIBIIIMMOCTH 3BYyKa. ['0J10COBO# ammapaT deloBeKa. XapaKTepHUCTUKHU rojoca 4eloBeKa.
VnbrpazByk u uH(PpazByk. @Dusnyeckue OCHOBBI YIbTPa3BYKOBOTO HCCIEIOBaHUS
4YeJI0BEKa. 3BYKU MPUPOJIBI.

TenoBble siBJIeHUsI - 9 yacoB

Buapr termonepenaun B ObiTy. Huddysus. Kunenune. Bompockl Ge3omacHocTH B
TEIJIOBBIX Iporieccax. CriocoObl u3MepeHus TeMITepaTyphl. TepMOperyasaTopsl. 3HAUYCHHE
nBeta it oGopMieHUsT OBITOBBIX MPUOOPOB, MOCYIIbI; MPOBEPKAa padOThl BEHTHIISIINH;
apoMmaTH3alus TOMEIICHUs, H3TOTOBICHUE BOJIOCSHOTO THUTrpoMmeTpa. HachlmeHHbIH,
HEHACHIIIICHHBIN Mmap. BiaxHoCTh. 3HaUCHUE TEMIIEPATYPHOTO PEKMMA M BIAXXHOCTH JIJIS
JKU3HEEATEILHOCTH YETI0BEKA.

Ontuyeckue siBjeHus - 14 yacos

®oTtomerpus. CBETOBOM MOTOK. 3aKOHBI OCBEIICHHOCTH. 3aKOHBI M€OMETPUUYECKOMN
ontuku. 3epkayio. [TocTtpoeHne M300pakeHHs B IUIOCKOM 3€pKajie U B CHCTEME 3€pKall.
Tonkas nuH3a: HaxokJaeHHe oOBeKTa Mo Xoay Jydeid. DopMyna TOHKOW JUH3HI
Crpoenue 1i1a3a yenoBeka. @U3nuecKre OCHOBBI 3pCHUS YesioBeKa. JledeKThl 3peHus u
croco0bl UX HcIpaBleHus. PacyeT mapaMeTpoB JIHH3BI U H300paxkeHus. CuekTpanbHas
Y SHEpPreTUYecKasi YyBCTBUTEIbHOCTH ria3a. [loniHoe BHyTpeHHee oTpaxkeHue. BoiHoBas
ontuka. [ucnepcust ceera. Mutepdepenuus u mudpakuus cBera. CBETOBbIC SBICHUS B
MIPUPO/IE.

3ammTa npoekToB — 1 yac
BHeypouHast JeqTeNnbHOCTh HpeinosiaraeT OOJIBIIYI0 CaMOCTOSTEIbHYIO paloTy

ydqaluuxcs. TCOPCTI/I‘ICCKI/Iﬁ MaTepurajl NOJIKCH OBITh HCpa3pbIBHO CBsA3aH C HpaKTHKOﬁ. HpI/I
HO,Z[60pC JAUTAKTUYCCKOTIO MaTepuajia UCIOJIb30BaATh 3aJaHuA BCCX BUJOB U ypOBHeﬁ. Bce



MpaKTUYeCKue padoThl TMPOBOATCS O3 ykazaHuii K paboTte, 4TOOBI BHIIIOJHEHUE 3a1aHIH OBLIO
TBOPYECKUM IpoLieccoM. B ciryuae 3aTpyHeHnii He0OX0 MM HHUBH Ty aTbHBIN MOIX0/1, KOTOPBI
3aKJIF0YaETCsl B HCIOJIb30BaHUU KPATKOT0 WK NOApOOHOTO0 onucanus pabotsl. O0bEM MaTepuana
M3yYaeMbIX TEM 3aHATHH W KOJMYECTBO OTBEACHHBIX HA 3TO YaCOB OIPEICNSeTCS CaMUM

YUUTEIIEM.

[Ipuemsl 1 MeTOABI PaOOTHI, KOTOPBIE IJIAHUPYIOTCS IIPU pealin3alliy IPOrPaMMBbI:
-CaMOCTOSITeIILHBIC PA0OTHI C HCTOYHUKAMHK WH()OpMAIINK;
-YCTHBIC COOOIICHHS YJaIIUXCs C MOCIICAYIOICH TUCKYCCHUEH;

-3BPUCTUYECKHEC OECe/Ibl;

-3JICMCHTBI UTPOBBIX TCXHOJIOFPIfI;
-BBIITOJIHCHUC DKCIICPUMCHTAJIBHBIX U MPAKTHICCKHUX pa60T 110 TCIIJIOTE,

OIITHKE;

-pa60Ta C TUJAKTHUYCCKUM MAaTCPUATIOM;
-CaMOKOHTPOJIb YJallIUMHUCA CBOUX 3HAHMH 110 BOIIpOCaM Ijid TMOBTOPCHUA.

3. IIporpaMmmHoOe U yueOHO-MeTOAN4YECKOe OOecTedeHune

Y4eOHUK
(aBTOD,
Ha3BaHUe, roj
U31aHUA,
U31aTeIbCTBO)

TleuaTHbIe MOCOOUS

Jlutepartypa

1.

2.

o~

9.

borganos K.1O. «®u3uk B roctsax y 6uosnoray M, Hayka,
1986;

Kabapaun O.® «BueypouHnas paboTa no ¢puzuke» M,
[Ipoceemenne 1983;

.Ilepeneman «3anumatenbHas puzuka» 1-3 gacte M, Hayka

1980;

. Tapacos JI.B ®usuka B npupoae M, IIpocsemenne 1988;
. CmupnoB A.I1., 3axapos O.B. Becénplii 6an u BIyMUnBBINA

ypok: Ou3nuecKkue 3a4auu C JIUPUIECKUMH YCIOBUSMHU. - M.:
Kpyro3op, 1994;

. Yconsnes A.Il. 3agauu o ¢pusrke Ha OCHOBAHUH

JUTEPATYPHBIX CIOXKETOB. - ExatepunOypr: ¥Y-Dakropus,
2003;

. EHoxoBuu A.C. CipaBo4HUK 1O (PU3HKE ¥ TEXHUKE. - M.:

[Tpoceemenue, 2006;

. «Ilo3Haii camoro ceOst» / bubaroreka «IlepBoe CeHTAOPS»

cepust «®Duszukay Bbimyck Ne26 2009;
Kukounn N.K. Pacckassl o pusuke u ¢pusnkax // bubmmoreuka
«KBant». Beim. 53. M.: Hayka; ri. pen. ¢us.-mat. nur., 1986;

10. T'anpnepurreiin JI. 3anumarenbHas gusukay. - M.: Pocman,

1998;

11. Mapos M.41. [Inaners! ConHeuynoit cuctemsl. — M. Hayka,

2011,

12. Tur Tom Hayunsle 3a0aBbl. @u3nka: onbIThl, (POKYCH U

pasBiedenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007,

13. VYoxkep [Ix. @usnueckuii peiteprepk. - M.: Mup, 1979.
14. JleonoBuu A.A. ®usnueckuii kaneinockorn. - M.: Bropo

KgBan tym, 1994;

15. Apakensn M.K., Baitamreitn JI.W. Dnextpobe30nacHOCTb

B JKWJIBIX 3/1aHUAX.- M.: DHeproatomuzaat 1983;

16. Tynpunnckuit M.E. CO0pHUK KaueCTBEHHBIX 3a/1a4 10

¢usuke. M.: «IIpocsemenue» 1965;




17. KOdanosa N.JI. 3anumarenpHbIC Bedepa Mo (hU3HKE B
cpenneit mkoisie. M. «IIpocsemnienuey, 1990.
padouasn 1.B.®. unoB PabGoyast TeTpaip Ui MpOBEACHUS
TeTpaib, naboparopubix paboT 9 knacc. — M.: [IpocBemienue , 2007
TeTpagu 1 2. B.A. KacesHOB, B.A. KopoBun Tetpaap asst 1a60paTopHBIX
Jadoparopubix | padot 10 kmace — M.: JIpoda, 2008
pador 3. B.A. Kacesnos, B.A. Koposun Terpanp s 1a00paTopHbIX
pabot 11 xmace — M.: [poda, 2008
auaakTuyeckue | Kaprouku-3amanust Uit BBITIOJHEHHS TPaKTUYeCKuX padot./ B.D.
MaTepHuabl [Munos — M.: I[Ipocsemenue , 2002.
Paznmarounsnii marepuan no ¢usuke / YmakoBa M.A. — M.:
[Ipocsemienue , 1990.
Meroauyeckue | Temarnueckue NPE3EHTALMUIIO  COAECPKAHUIO  IPOTPaMMBI
MaTepHAaJIbI BHEYPOYHOH JiesTelbHOCTH «DH31Ka BOKPYT HAC»
Texnnueckue cpeacra | Komnsrorep ¢ BbixogoM B VHTepHET, MyJIbTHUMEIUWHBINA
o0yueHust MIPOEKTOP.

Kommuiektel  yueOHO-1abopatopHOoro  00OpyaOBaHHE — JJIA
MIPOBEJIEHUS] MPAKTHYECKUX paboT.

Harasaubie mocoous

Tabmuipl, MakeThl, JICHCTBYIOIIME MOJIEIH, TeYaTHBIE U
WHTEPAKTUBHBIC TJIAKATHI 10 U3y4aeMbIM TEMAM

bubnuoteka — Bcé o npeametry «Du3nka.
http://www.proshkolu.ru

BupeoonsiTel Ha ypokax. http://fizika-class,narod.ru

Enunas xosutekiust g poBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

HHTepecHble MaTepHaibl K ypokaM (GpU3HUKH 110 TEMaM;
HarJsIHbIe ocoOus K ypokam. http://class-fizika.narod.ru
[{udpossie 0OpazoBaTenbHBIC pecypchl. hitp://www.openclass.ru
DsexkrpoHHbIe yaeOHuKkH 1o dusuke. http://www.fizika.ru

HHTEPHET-
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Cepus nmuckoB DVD: MynbrumennitHoe ydeOHOe mocoOue
«Harnsnnas ¢puzuka»

Cepus quckoB DVD: CO0opHHK IeMOHCTPAIITOHHBIX OMBITOB JIJIS
cpeaHen 0011e00pa3oBaTEIIbHON HIKOJIbI «IIIkOoJIbHBII
busndeckuii sxkcnepuMeHT» / COBpEMEHHBIH T'yMaHHTApHBIN
yHuBepcuteT 2006

Cepus muckoB DVD: «OHuuknonenus atoma» / ['ockapnopanus
«Pocaromy, 2012

Juck «Atom Ha ciyx0e yenoBeky»/ ['ockapnopauus «Pocatomy,
2001

4. TlnanupyemMble pe3yabTaThl OCBOEHUS] Y4eOHOI0 MpeaMeTa, Kypca

[InanupyeMsble pe3ysbTaTbl OCBOCHUS IIPOrPaMMBbl HAIIPABIIEHbI HA Pa3BUTHUE YHUBEPCAIBHBIX
y4eOHBIX JIelicTBH, yueOHO 1 obmenonbp3oBarenbckoit MKT-komnereHTHOCTH 00ydaromuxcs,
OTIbITa IPOEKTHOM JIeATETLHOCTH, HaBBIKOB pabOTHI C MH(OpMaIHEH.

JInuHOCTHBIE:



http://www.proshkolu.ru/
http://fizika-class,narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

ChopMUpOBaHHOCTH MMO3HABATEIBHBIX HHTEPECOB K MPAKTUYECKON M MMPOEKTHOMN IEATEIILHOCTH U
OCHOB COIHAJIBHO-KPUTHYCCKOI'O MBIIUICHUA Ha OCHOBC PAa3BUTHA HWHTCIUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN yJalTuXCs;

VYOexIeHHOCTh B BO3MOXKHOCTH T[O3HAHMSA MPHPOJBI, B HEOOXOJUMOCTH pPa3yMHOTO
HUCITOJIB30BaHUA IIOCTI/I)KGHI/II;'I HAayKu " TEXHOJIOTrUH JJIS ﬂaJIbHeﬁmeFO Pa3sBUTHA YCIIOBCYCCKOI'O
O6HI€HI/I$[, YBAXCHUC K TBOpHAM HAYKWM W TCEXHHUKHU, OTHOIICHHEC K (1)I/I3I/IKC KaK K J3JICMCHTY
00I11e4YeNI0BeYeCKON KYIbTYPHI;

CaMOCTOATENBHOCTh B IPUOOPETEHUU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUN NMOHUMAHUM UX
3HAYCHUA I ﬂaJIbHeﬁmeFO N3Y4YCHHA €CTCCTBCHHBIX JUCHUIIIINH,

MOTI/IBaHI/Iﬂ O6p8,30BaT€JH>HOI71 ACATCIIBHOCTHU ITKOJIBHUKOB Ha OCHOBC JIMYHOCTHO-
OPUEHTHPOBAHHOTO TTOAX0/12;

YMCHUH OMPECACIIATE 'PAaHUIBI COOCTBEHHOI'O 3HAHUS U HC3HAHWA, pa3BUTHU CIIOCOOHOCTH K CaMo-
olleHKe  (OIICHMBATh  COOCTBEHHYIO  y4eOHYIO  JIEATEIbHOCTh.  CBOU  JIOCTHUXKEHUS,
CaMOCTOATCIIBHOCTb, MHUIITUATUBY, OTBECTCTBCHHOCTD, IPUYNHBI HCYILa'-I);

@opMHpOBAaHHE ILIEHHOCTHBIX OTHOLIEHWM A0y K JPYrY, YYWUTEII0, aBTOpaM OTKPBITUA H
M300peTeHUH, pe3ybTaTaM 00ydIeHHUS.

CCbOpMI/IpOBaHHOCTI/I KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTU B O6III€HI/II/I U COTPYAHUUECTBE CO
CBECPCTHUKAMHU U YIYHUTECIICM;

ycBoeHun Thb mpu TpoBeleHWH NPaKTUYECKUX pPadOT, CHOPMUPOBAHHOCTH OEpPEKHOTO
OTHOIIIEHHUS K IIKOJIEHOMY 000PY/I0BaHHIO.

MeranpeaMeTHble:
B cdepe pecyriamuenvix yauBepcaabHbIX YI€OHBIX JCHCTBUM:
OBnaneBaTh HaBBIKAMH CaMOCTOSITENILHOTO MPHOOPETEHUSI HOBBIX 3HAHUI, OpraHn3anuy yueOHou

JACATCIBbHOCTH, ITIOCTAaHOBKA HCJ’ICfI, IJIaHUPOBAaHUA, CAMOKOHTPOJIA U OLICHKU PE3YJILTATOB cBOCH
ACATCIIBHOCTH, YMCHUSAMMU NPECABUIACTD BOSMOXKHBIC PE3YIbTATEI CBOUX ,HCP'ICTBHI;'I;

ITornMaTth pasindua MEXKAY HUCXOIHBIMU (baKTaMI/I N TUIIOTE3aMHM OJId HX O6”b$ICHeHI/I$I,
TCOPETHYCCKUMU MOJCIISIMU U pC€aJIbHBIMU O6’beKTaMI/I, OBJIaJ€BAaTh YHUBCPCAJIbHBIMHU yLIe6HBIMI/I
HeﬁCTBHHMH Ha nIpuMepax rurmnoTe3 s OOBSICHEHHST M3BECTHBIX (baKTOB u BKCHepHMeHTaHBHOﬁ
IIPOBECPKHU BBIABHUI'ACMBIX TUIIOTE3, pa3pa60TKH TECOPETUUCCKUX Moz[eneﬁ IpouecCcoB NI HBHCHHﬁ;

B cdepe nosnasamenvroix yHuBepcanbHbIX YU€OHBIX IEHCTBUMN:
dopmupoBaTh yMEHHUS BOCIpPUHUMATh, IepepadaThiBaTh M MPEACTaBIATH HHQOpPMAIUIO B

CIIOBECHOM, 00pa3HO, CHMBOJIMYECKOM (hopMax, aHAJTM3UPOBATh M IiepepadaThIBaTh MOJYyICHHYIO
HH(OPMALIMIO B COOTBETCTBUHU C IMOCTABJICHHBIMH 3a/1a4aMH, BBIJICIATH OCHOBHOE COJCPIKAHUE
MIPOYUTAHHOI'O TEKCTa, HAXOUTh B HEM OTBETHI Ha IMOCTABJICHHBIC BOIIPOCHI M U3JIaraTh €ro;
BBIJIBUTaTh THIIOTE3bI, OCYIIECTBIIATh UX IPOBEPKY, MOJIb30BaTHCS OMOTMOTECUHBIMU KAaTAJIOTAMH,
CICIUATBHBIME CIIPABOYHUKAMU, YHUBEPCATBHBIMH SHIIUKIONEAUSMHE JJIsl IOMCKa HH(DOpMAIH
00 00BeKTax.

[IpnoOperaTh OMBIT CAMOCTOSITENIBHOTO TIOMCKA, aHaiu3a U oTOopa wuHGOpMALUU C
WCIOJIb30BAHMEM Pa3JMYHBIX HCTOYHUKOB, U HOBBIX HH(POPMAIMOHHBIX TEXHOJOTHH s
pelIeHns Mo3HaBaTeNbHBIX 33134,

OcBauBaTh TpHUeMbl JEHCTBHI B HECTaHIAPTHBIX CHUTYAIUSX, OBIAJEBATh IBPUCTUUYECKUMU
METO/IaMHU PelIeHus MpoodIemM

B coepe kommynukamusnbix yHUBEpCAIbHBIX YUEOHBIX AEHCTBHIMA:




Pa3BuBaTh MOHOJOIMYECKYH0 U JAMAJIOTUYECKYIO pE€4Yb, YMETh BBIpaXaTb CBOM MBICIH U
CIOCOOHOCTH BBICIYIINBATh COOCCETHHKA, MOHMMATh €r0 TOYKY 3pPEHHS, MPU3HABATH INPABO
JPYroro 4ejoBeKa Ha ero TOYKy 3peHus, IPU3HABaTh [IPAaBO APYTOro YEI0BEKa Ha HHOE MHEHUE;
®opmupoBaTh yMEHMsI pabOTaTh B TPYIIE C BBINOJIHEHUEM Pa3JIMYHBIX COLIMAJIBHBIX POJIEH,
IIPEJICTaBIATh U OTCTaUBaTh CBOU B3IJISIbI U YOEXKACHUS, BECTU AUCKYCCHIO.

IIpeamerHbIe:

®opmupoBaTh NPEACTABICHUS O 3aKOHOMEPHOW CBSA3M U MMO3HAHUS NPUPOJIbl, 00 0OBEKTUBHOCTH
HAyYHOTO 3HAHUS; O CHCTEMOOOpa3yromel poiau (pU3UKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTUH; O HAyYHOM MHPOBO33PEHHMM KaK pe3yJbTaTe H3y4yeHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

®opmupoBaTh NEPBOHAYAIBHBIE MPEACTABICHUS O (PU3MUECKOW CYHIHOCTU SBIECHUH MPUPOIbI
(MexaHMYECKUX, TEIJIOBBIX, JJICKTPOMArHUTHBIX M KBAHTOBBIX), BHJAX MAaTepUH (BEIIECCTBO M
110JI€), IBUKEHUU KaK crioco0e CyIeCTBOBaHHSI MaTepUH; yCBaUBaTh OCHOBHBIE UJIEM MEXaHUKH,
aTOMHO-MOJIEKYJISIPHOIO YYEHHS O CTPOECHHMU BEUIECTBA, 3JEMEHTOB JJIEKTPOJUHAMHUKU U
KBaHTOBOM (PM3MKH; OBJIA/I€BAaTh NOHATUWHBIM allapaToM M CUMBOJIMYECKUM SI3BIKOM (U3UKH;
[IproOperaTts ONBIT NPUMEHEHHUS HAYYHBIX METOJIOB MO3HAHUS, HaOMoJAeHUs (QU3NUecKux
SIBIIGHUH, TPOCTBIX 3KCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHUH C
WCIOJIb30BAHMEM  AHAJIOTOBBIX M UU(POBBIX HU3MEPHUTENbHBIX MPUOOPOB; TOHHUMATh
HEen30€KHOCTh MOTPEITHOCTH JTH0OBIX H3MEPEHUI;

Oco3HaBaTh HEOOXOJIUMOCTb MNPUMEHEHHS JOCTIKEHUM (U3MKM U TEXHOJOTUH s
paIOHaIBLHOTO MPUPOAOTIOIB30BAHUS;

OBnageBaTb OCHOBaMM O€30MAaCHOIO MCIIOJIB30BaHUSA €CTECTBEHHBIX U  HMCKYCCTBEHHBIX
UIEKTPUYECKMX U MATHUTHBIX IOJIEH, HIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX MOHU3MPYIOIIMX H3Iy4eHUH BO M30€kKaHHWE MX BpPEJAHOrO BO3JEHCTBUSA HA
OKPY’KAOILIYIO CPEly U OPTaHU3M YEJIOBEKa;

Pa3BuBaTh ymMeHHME IJIaHMPOBATh B IIOBCEIHEBHOM JXM3HU CBOU JEHCTBUSA C IPUMEHEHUEM
IIOJIyYECHHBIX 3HAHUN MEXaHUKHU, DJIEKTPOJMHAMHUKH, TEPMOJWHAMUKHA W TEIUIOBBIX SBJICHUU C
LIEJIBIO0 COEePEKEHUS 30POBBS;

dopmMupoBaTh IMPEACTABICHUS O HEPALMOHAIBHOM HCIIOJIB30BAHUU IIPUPOJHBIX PECYPCOB U
SHEPrUM, O 3arpsA3HCHUU OKPYXKAIOIIEH CpeAbl Kak CIECICTBUM HECOBEPILIEHCTBA MAIlMH M
MEXaHHU3MOB.

IIpumepHoe TeMaTHYeCKOe IVIAHUPOBaHUE Kypca “Mup ¢pusuku ”
10 -11knace (1 yac B HeaeJII0)

Ne | Tema Koan4yecTBo 4acoB JlabopaTopHbie
n/n padoThI

1 DJIEKTPOMArHUTHBIE SIBJICHUS 8 1

2 MexaHn4yeckue KoJieOaHus ¥ BOJTHBI 2

3 TennoBbie ABICHUS 9 3

4 OnTtuyeckue siBIeHUs 14 4

5 3amuTa NpOEKTOB 1

Bcero 34 8




No

Tema 3anaTus

3aHATHUS
/1
DJIeKTPOMarHuTHbIE siBjieHus (8 yacoB)
1 DneKTpUUYEecKue 3apsabl U )KUBbIE OPTaHU3Mbl. BiMsiHUE 31€KTPUYECKOTO MO
HAa ’KMBBIE OPraHU3Mbl. BHOZJIEKTPUUECTBO.

2 JlabopaTopHas padora «OnpeneracHue CONPOTUBICHUS TKAaHEH YeT0BEKa

3 [IpupoaHble U HCKYCCTBEHHBIE AIEKTPUUECKHE TOKH.

4 WcTopus sHEpreTUKU. DHEPrust JIEKTPUUECKOTO TOKA U €€ UCII0JIb30BaHHUE.

5 Koudepenmus «nexrpuueckue ceT mpoOIeMbl U IIEPCIICKTUBEI.
AJNbTEpHATUBHBIE UCTOUHUKH YHEPT U

6 MaruauTtHoe noJse 3eMJIH U ero BIUSHHUE Ha YeoBeKa.

CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH HU3KOM 4acTOThl. PaTuoOBOIHBI U YETIOBEK.

8 buonoruyeckue cBONCTBA 3JIEKTPOMAarHUTHBIX BOJH BBICOKOM YacTOTHI.

Mexannuyeckue Kojge0aHusi M BOJIHBI (2 yaca)

9 Konebanus u BosiHBI B ®UBBIX opranu3max. Konebanus u uenosek. buopurwm.

10 3BYyK KaK CpeJICTBO BOCTIPUATHS U Mepeaayll HHPOpMaliK. YIbTPa3ByK U
nH(ppa3ByK.

TensioBble siBjeHust (9 yacoB)

11 DHeprus TormBa. TermnosHepreTuka. BiausiHue TemnepaTypHbIX YCIOBHM Ha
KU3Hb YeJIOBEKa.

12 JlaGoparopHas padora «/3MeHeHue TeMIepaTyphl BEUIECTBA MIPH MIEPEXOJIE C
TBEPAOTo B razoodpasHoe cocrosiuue. [loctpoenue rpaduka 3aBUCUMOCTH
TEMIEPATYPhI Te€JIa OT BPEMEHI.

13 TennoBoe 3arpsizHeHUE aTMOocdephl. Pemenue 3amay.

14 Bunet tpancnopra. [Ipumenenne pa3iuyHbIX BUAOB TPAHCIIOPTA B HALIIEM
peruone. BiusHue paboThl TEIIOBBIX IBUTATeNIel Ha SKOJIOTHYECKUE
MIPOLIECCHI.

15 Kpyrasriii croi: «M3MeHeHne KiaumaTa - MapHUKOBBIA 3P QeKT 1 riodanpHOe
MOTETUICHUE KIHMAaTay.

16 TennoBbIe MPOIIECCHI B TEJIE YETOBEKA.

17 JladopaTopHas pa6ora «OnpeneracHue ApIXaTeIbHOr0 00bEMA JIETKIX
YeJI0BEKa»

JlabopaTopHas pa6ora «OnpeeneHue TaBJICHNUS KPOBU YEJIOBEKa

18 Pemenue skcniepumenTanbHbix 3a7a4. (OcHoBHOe ypaBHeHue MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemenue skcriepuMeHTaNbHBIX 3a7a4. (YpaBHEHUE COCTOSHUS HJ1€aIbHOTO
ra3a. BinaxxHocts Bo3ryxa)

Ontuyeckue siienus (14 yacon)

20 ®dotometpus. CBeTOBOIM MOTOK. 3aKOHBI OCBELIEHHOCTH. JIJabopaTopHas paboTta
«OrnpeneneHue ypoBHs OCBELIEHHOCTH B KJIACCE»

21 HckyccTBeHHOE OcBelieHre. Buabl aIeKTpUUecKuX JaMIl.

22 3epkanibHOE U paccesHHoe (Auddy3HOe) oTpaxkeHue cBera.
DkcniepuMeHTaNbHas padoTta: «I[locTpoeHne n300pakeHus B IMII0CKOM
3epKajey.

23 DkcnepuMeHTallbHas padoTa: “MHOTOKpaTHOE H300paKEHUE TIPEIMETA B

IUIOCKHX 3€pKaax’.




24

JIunssl. a3 kak ontuyeckas cucrema. JedexTsl 3peHust.

25 [TocTpoenue n300pakeHUsI B CHCTEME 3epKall.

26 [Tone 3penus.

27 CriocoOsI ucrpaBiieHus Ae(PEKTOB 3PCHUS.

28 JlaGopaTopHnasi padora: «Onpenenenre GOKYCHOTO PACCTOSHUS U
OINTUYECKOM CUIIbI OYKOBY
Pelrenne sKcriepuMeHTaNIbHBIX 3a/1a4.

29 CaeToBbI€ sIBJIEHUS B IpUpoJie (pajgyra, MUPaxKu, rajo).

30 OnTryeckne WILTIO3UU HAIIETO 3PEHHS.

31 buonoruueckas ontuka. (JKuble 3epkaia, ria3-TepMOMETp, pacTeHUS -
CBETOBOJIBI).

32 XKusoii cet. (CBeueHue MoOpsi, CBETSIIUECS OPTAHU3MBI,
XEMUITFOMHHECIICHIINS, ONOTIOMUHECTICHITHS).

33 Dkosorndeckue npooIeMbl 1 o0ecTieYeHne yCTOWIMBOCTH OHOC(hepHl,
CBSI3aHHBIE C PacCesSTHUEM U TIOTJIONICHUEM CBETa.

3ammura npoexktoB (1 yac)
34 3ammTa mpoeKTOB




