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AHHOTAIMA

PaGouas mporpamma BHEYpOUYHOM JesTenbHOCTH «DHu3uKa BOKPYT HAC» pean3yeT
OCHOBHYIO oOpa3zoBarenbHyto nporpammy MBOY «VYineiickas COL». B nmporpamme
[IPEeyCMOTPEHBI BO3MOKHOCTH JUIsl pA3BUTHSL OCHOBHBIX BUJIOB JIESATEIILHOCTH 00Y4aIOIINXCS B
COOTBETCTBUU C UX BO3PACTHBIMH OCOOEHHOCTSMU.

B xozae u3yueHus 1aHHOTO Kypca, yJaluecs: He TOJIBKO YIO0BIETBOPAT CBOU
oOpa3oBaTenbHbIe TOTPEOHOCTH, HO U MOJIy4aT HAaBBIKM MCCIIEI0BATEIbCKOM IEATEIILHOCTH,
MTO3HAKOMSITCS] C METOJAMU UCCIIEIOBaHUS B (U3UKE M OMOJIOTHH, TTOIydaT KpaTKUe JaHHbBIE O
MEUIIMHCKOMN U OMOJIOTHYecKol anmapaTtype. HaBbIky, OJTydeHHBIC IPU padoTe ¢
M3MEPUTENbHBIMU PUOOPaMH, BHIIIOJTHEHHE MPAKTUYECKUX pabOT U MOCTAHOBKA SKCIIEPUMEHTA
MIPUTOASTCS B JaJIbHENIIEH HAyYHO-TEXHUYECKOU AeaTebHOCTH. OObICHEHNE OTENbHBIX
IIPOLIECCOB, MPOUCXOISAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (PU3MUECKUX 3aKOHOB IIOMOKET UM
YCTaHOBUTbH MPUYMHHO-CIICICTBEHHBIE CBS3H, CYIIECTBYIOIINE B )KUBON M HEKMBOU NPUPOJE,
chopMuUpyeT UHTEPEC HE TOJBKO K (PU3MKE, HO U K HAYKE B LIETIOM.

[Iporpamma Kypca HOCHT NPAKTUKO-OPUEHTUPOBAHHBIM XapaKTep € JIEMEHTAMU Hay4HO-
HCCIIEA0BATENIBCKOM AEATEIBHOCTH U IIOCTPOEH C ONOPOW HA 3HAHUS U YMEHHsI, I0Jy4YEHHbIE
yUalIUMUCS TpU U3y4eHUU GU3NKU, XUMUHU, OUOJIOTHH.

Kypc “®usnka BOKpyr Hac” ABIIETCS MHTETPUPOBAHHBIM U IPEAIIOJIAraeT 3HaKOMCTBO C
onpeeNEHHBIM aclIeKTOM 0a30BOM HayKH - GU3KUKU U HAIIPABJIEHUSMU UCCIIEIOBaHUNA, KOTOpbIE
BO3HUKIIM Ha CThIKE (PM3UKH XUMUH, OMOJIOTHH, U 3KOJOTuU. OH CIIOCOOCTBYIOT paclIupeHHI0
Kpyro3opa oOydarouuxcs, noaaep>KaHuio HHTepeca K U3yd4eHuto (GU3MKM U HampaBiieH Ha
penieHue JMYHOCTHO 3HAaYMMBIX I YYCHHKA IPUKIAJHbIX 3a7a4. BKitoueHrne B mporpaMmy
BOIIPOCOB, CBSI3aHHBIX C (PU3UKOI YeIOBEKA, MO3BOJIUT YHALIUMCS IPOJABUHYTHCS 110 ITyTH
MO3HAHUS caMUX ceOs, JTydllle TOHSTh PUPOAY YETIOBEKa U €r0 BOZMOKHOCTEH.

IMosscHuTEeAbHAA 3aMTUCKA

PaGouas nmporpamma no BHEypouHOil AeaTeabHOCTH «DPu3KKa BOKPYT HAC» MpelHa3HayeHa
U1 00Yy4JaroIIUXCsl KJIAaCCOB M pa3paboTaHa Ha OCHOBE CIEIYIOIIUX HOPMATHBHBIX
AOKYMEHTOB:

o ®denepanbHoro 3akoHa "O06 ob6pazoBanuu B Poccuiickoit denepanun” ot 29.12.2012 N 273-
®3;

e Tmpuka3za MuHucrepcTBa oOpazoBaHus U Hayku Poccuiickoit @eneparuu ot 17 nexadbps 2010
r. Ne 1897 «O6 yTBepkaeHIH (enepaabHOT0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00I11ero 00pa3oBaHus» (B penakuuu npukaza MuHoOpHayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e mpuka3za MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @eneparnuu ot 17 mas 2012 1. Ne
413 «O06 yTBepkaeHNH (eepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa
cpenHero o0Iiero 00pa3oBaHusA» C U3MEHEHUSIMHU, YTBEPKIEHHBIMU MIPHKA3aMU
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit denepanyn Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 01 29.06.2017 .

AKTyanbHOCTb JaHHOM MpOrpaMMbl 00YCIIOBJIEHA €€ METOI0JI0IMYECKON 3HAUUMOCTBIO -
pa3BUTHE y HIKOJBHUKOB MOTHUBAIUH K H3yueHHto Gpusnku. Kypc umeer
€CTeCTBEHHOHAYYHYIO HAIIPaBJIEHHOCTh OOLIEKYIbTYpHOTO YpoBHs. PU3KKa Kak HayKa O
HaunboJiee 00IMX 3aKOHAX MPUPOIbI, BLICTYIAs B KaUeCTBE y4eOHOTO MpeMeTa B IIKOJIE,
BHOCHT CYIIIECTBEHHBIH BKJIAJ] B CUCTEMY 3HaHUM 00 okpykatomeM mupe. OHa pacKpbIBaeT



POJIb HAYKH B SKOHOMHYECKOM U KYJIbTYPHOM Pa3BUTHH OOIIECTBA, CIOCOOCTBYET
(hOpMHUPOBAHHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PECHHUS

@®I'OC HOBOTrO MOKOJICHUS TPEOYET UCIOIB30BAHUS B 00pa30BaTEILHOM IpoIIecce
METOJIOB U IIPUEMOB IIPOEKTHO-UCCIIEI0BATEIBCKON AEATENBHOCTH. BKiItoueHue meroaa
IIPOCKTOB B OpraHu3al o BHGypO‘-IHOfI ACATCIIBHOCTU JAa€T MHOI'O NPCUMYILICCTB U
ITOJIOKUTCIIbHBIX PE3YJIbTATOB. HpOGKTHaH JACATCIIBHOCTD IlaéT BO3MOJXHOCTb UHTCIPUPOBATH
TCOPCTUYCCKHEC 3HAHUA U ITPAKTUYCCKUC HABLIKU, npu06peTaT1> HaBbIKH B3aI/IMOIICI\/JICTBI/I$I B
rpynmne. Jljig yueHuKa IpoeKT- 3TO BO3MOKHOCTh TBOPUYECKH PACKPBITHCS, IPOSIBUTH Ce0s
WHJUBUAYAJIbHO WIN B KoJuleKkTuBe. [IpoekT naér oOydaromumMces onbIT HOUCKa HHpOpMaLInY,
MPAKTUYECKOTO MPUMEHEHHS 00yUeHHUsI, CAMOPA3BUTHS, CAMOPEaTU3alMKI U CaMOaHaIu3a
CBOEH JIeTENIbHOCTH. 3HAHUS, YMEHUSI U YHUBEPCAJIbHbIE yUeOHbIE AEWCTBUSL, HEOOXOMMbIE
JUIS OpraHu3alliy IPOEKTHO-UCCIIEI0BATENbCKON AEITEIbHOCTH B IIIKOJIE, B OyIyIlIEM CTaHyT
OCHOBOM JIJISl OPraHU3aLMKN HAyYHO-UCCIEA0BATENbCKON AEATEIBHOCTH B BEICIIUX U CPEIHUX
HpO(l)eCCI/IOHaJ'IBHBIX y‘IC6HBIX 3aBCACHUAX, IIO3BOJIIKOT CTAaTh KOHKypeHTHO-CHOCO6HI>IMI/I Ha
pBIHKE TpyJa U B J1000# cdepe nmpodeccnoHanbHON eATeTbHOCTH.

HeobOxomuMbIM ycrioBrueM peaan3aluy JaHHOM MPOrpaMMBl SIBJISIETCS CTPEMIIEHUE Pa3BUTh
y 00y4Jaronuxcss yMEHUe caMoCToATeIbHO padoTarh, MKT-koMneTeHmu, a Takxke
COBCPHICHCTBOBATHL HABBIKK OTCTaBAHUSA coOCTBEHHOI IIO3HUIIUHU I10 OHpG}IGJ’IéHHOMy
BOIIPOCY.

esan kypca:
® 3HAKOMCTBO y4dalluxcs € Ba)KHEHIIINMU MCTOJaMM ITPUMCHCHUA (1)I/ISI/I‘ICCKI/IX 3HaHUH Ha
IIPAKTHUKE;

e (opmupoBaHuE 1EIIOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUPa yJaIluXCsl.
3anayu Kkypca:

® DPa3BUTHE MIO3HABATEIBHOTO WHTEPECA, MHTEIUICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
y4aIuxcs B MPoIecce CaMOCTOSITEILHOTO IPUOOPETEHHSI 3HAHUH C UCTIOIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(OPMAITUH;

® TOBBIIIEHUE HH(OPMAIIMOHHOH, KOMMYHHKATUBHOMH, SKOJIOTUYECKOH KYIIBTYPHI, OIBITa
CaMOCTOSITEIILHOW JEATEIbHOCTH;

® COBEpIICHCTBOBAHUE YMEHUH M HABBIKOB B XOJIC BBITIOJHEHHSI ITPOTPAMMBI Kypca
(BBITIOJIHEHHE JTAOOPATOPHBIX padOT, U3YYECHHS, OTOOPA M CUCTeMAaTH3aluy HH(opMaIuy,
MOJITOTOBKA pedepara, mpe3eHTAIINN ),

® OBJIAJICHUE YYAIIMMHUCS 3HAHMSIMH O COBPEMEHHOM Hay4yHOW KapTHHE MHpPA, O IMUPOKUX
BO3MOJKHOCTSIX IPUMEHEHHS (PU3NICCKHUX 3aKOHOB;

® BOCIHTaHUS HABBIKOB COTPYIHUYECTBA B IPOIIECCE COBMECTHOM PabOTHI;

® 0CO3HAHHBIN BBIOOP MPODUIHLHOTO OOYyUEHUS.

OO0mas xapakTepuCTHKA NPOrPAMMbI BHEYPOUYHOH 1eATEeJbHOCTH «DU3HKA BOKPYT HAC»

[Iporpamma «®u3nka BOKPYT Hac» OTHOCUTCS K OOIIEHHTEIIEKTYaIbHOMY HAaIIPaBICHUIO
BHEYPOUYHOH JEATEIILHOCTH.

IIporpamma cosiep»HuT, ¢ OAHOM CTOPOHBI, MaTepHal 1o OoJjiee yriIyoaéHHOMY U3YyUEHHIO
M3J1araeMoro B IIKOJIBHOW MporpaMMe U30paHHOTOo paszzena, ¢ APYroi — mpeamnosaraeT u3ydyeHue
TaKUX BOIPOCOB (PU3UKHU, KOTOPbIE HE BXOSAT B MIKOJBHBIN Kypc, HO TIOBBIIIAIOT HAAEKHOCTh
3HaHUH, yIpoUIaoT IOHUMaHUE U YCBOCHUE YueOHOW MH(POPMAIIUH Ha CIIEAYIOIEH CTyIeH!
oOyuenus. [IporpamMa no3BosisieT OCyLIeCTBIATh IBPUCTHUECKUE TPOOBI U CPOPMUPOBATH
MPAKTUYECKYIO AEATEIIbHOCTD MIKOJHHUKOB B M3y4aeMoi 00J1aCTH 3HaHUH.

Pa3BépThIBaHMe coJlepKaHUs 3HAHUM B TPOrpaMMe CTPYKTYPUPOBAHO TAaKUM 00pa3oM, 4To
U3yUYeHHE BCEX MOCIEAYIONUX TEM 00€CIIeUnBaETCs MPEIbIIYIIIMMHU, @ M1y YACTHBIMU U
OOIIMMU 3HAHUSIMU MPOCIICIKUBAIOTCS CBS3H.

IIporpamma cocTouT U3 6 JOCTATOUHO CAaMOCTOSTEIBHBIX TEMAaTHUECKUX MOJTYJIEH.
MoaynbHas CTpyKTypa Kypca, 1updepeHIIMpOBaHHOCTb 3aJaHUI TIO3BOJISIIOT BApbUPOBAThH



coJiepKaHue Kypca B COOTBETCTBUU C OCOOCHHOCTSIMH YUCHHUECKOTO KOHTHHI'CHTA (COCTaB
y4eOHOI1 rpyIIbl, ypOBEHb 3HAHUH, 00yUJarOIUXCs), HATMYUs 000PYA0BaHUSI.

JlocTiKeHNe COIMaIbHO-TICHXOJIOTHYECKHX Iiesiell oOecreunBaeTcs opranuzanueii paboTsl
B MaiblXx rpynnax. KoJuleKTHBHas AESITEIbHOCTh I03BOJISET DPAa3BUBaTh y OOy4arolmMXcs
KOMMYHHUKATHBHBIC KayeCTBAa. BBIMONHEHHE TPyNIod MPaKTUYECKUX 3aJaHUi 00ecrieurnBaeT
peain3alMio OCHOBHBIX IOJOXKEHUI Merona Maiblx rpynmn. CocTaB MaiblX TPYIIT MOXKET
MEHSETCS NpPU NEPEeXoJe K H3YUYEHHMIO CIEAYIOLIero Monayias. JTo olecneunmBaeT Oolee
YCIELIHYI0 colain3anuio odyyarouuxcs. [IpoexktHas nesTenbHOCTh peaycMaTpuBaeT MOUCK
HEOOX0MMOW HepocTamel uHGOpMa B HSHIMKIONEIMSX, CIPABOYHHMKAX, HAYYHO-
MOIYJIIPHOM JIuTeparype, B IHTepHeTe u ap.

OOyuaromiass J1eATeNbHOCTh II€arora 3aK/IIOYaeTcsi B CO3JaHUM OPraHU3alMOHHO-
MeJarornyecKux yCJIOBUN Uil yueOHO-TI03HABATEIbHON JIEATEIIbHOCTH YYEHUKOB, B OKa3aHUU
UM  [EJarorudyeckod  MOAJEpKKM W METOAMYECKOM  IMOMOIIM,  OOEeCHeuMBaOLINX
rapaHTUPOBAHHOE PEIICHNUE AUJIAKTUYECKUX, PA3BUBAIOLINX U BOCIIUTATEIbHBIX 3a/1a4.

®du3zrKa - IKCIepUMEHTaNIbHAsI HayKa, U3y4arollas PUPOIHbIE IBJICHUS ONBITHBIM ITyTEM.
[TocTpoennem TeopeTudecKkux Moenel pusnka gaet 00bsICHEHNE HA0II0aeMbIX SIBIICHUH,
bopmynupyeT pu3NUECKUe 3aKOHBI, IPEICKa3bIBAET HOBBIE SBJICHUS, CO3a€T OCHOBY JIJIS
MIPUMEHEHMSI OTKPBITHIX 3aKOHOB MPUPO/IbI B YesoBeueckoi npaktuke. [loaToMy npu
OpraHu3aliy 3aHATHH 110 BHEYPOUHOU JAESITETLHOCTH 00JIbIIIOE BHUMaHUE yAENseTcs
AKCIEPUMEHTAJIbHBIM METO/IaM HCCIIEIOBaHMs, YTOOBI pa3BUBATh Y 00YYAIOIINXCSI HABBIKU
y4eOHOM, TPOEKTHO-UCCIIEOBATEIHCKON M TBOPUECKOM e TETHHOCTH.

MesknpeaMeTHbIE CBS3H, PEATH3YEMBIE TPOTPAMMOI BHEYPOUHOU AeATEeNbHOCTH «PU3MKa
BOKPYT Hacy:

Maremaruka: rpaduka, peueHue 3a1ad, MPOLEHTHI.

buosnorus: >kuBeie OpraHU3MBbI, OMOJIOTHYECKasl ONITHKA, KIIeTKa, Onocdepa.

XUMHUS: COCTaB U CTPOEHHUE BEILIECTBA.

I'eorpadust: MeToabl U3ydeHUS KJIIMMAaTa U HEAP 3eMIIH, aTMOC(EpHI.

DKOJIOTHS: 3arps3HEHHE aTMOC(]EphI, SKOJIOTHIECKHE TIPOIIECChI, MTAPHUKOBBINA (D (PEKT,

ouocdepa.

1. Onucanue MmecTa y4eOHOro nmpeaMera B y4eOHOM IJIaHe
B y4yeOHOM 11aHe Ha BHEYPOUHYIO EATEIBHOCTD 10 (PU3MKE BBIAECIEHO 3 Yac B HENENo.
CornacHo kanmenmgapHoro rpaduka Ha 2024/2025 npexycmorpero 102 y4eOHBIX HENEb.
Cpox peanmuszammu nporpammbel — 1 roa. HampaBineHue BHEypOuHOH JesITENbHOCTH-
OOIIEMHTEIIEKTyaIbHOE.

2. Coaep:xxaHue y4ueOHOro Kypca
ConepmaHHe KypCa Ka4€CTBCHHO OTJIIMYACTCA OT 0a30BOT0 KypcCa (1)I/ISI/IKI/I. Ha YpOKax
3aKOHBbI (1)I/ISI/IKI/I pacCMaTpuBarOTCA B OCHOBHOM Ha HCXKHBBIX 00BEKTaxX. O,Z[HaKO OYCHb
BaXXHO, YTOOBI Yy ydamuxcda TIOCTCIICHHO CKJIIAAbIBAJINCH Y66)K,[[6HI/I$I B TOM, YTO,
NPUYNHHO-CJICACTBCHHAA CBA3b SIBJICHUM HMEET BC@O6H_II/II71 XapaKTep U 49TO, BCC SABJICHUA,
MNpOUCXOAAIINE B OKPYKAKOIICM HAC MUPE, B3AUMOCBA3AHBI. B KypcC€ paCcCMAaTpuBaAOTCA
BOIIPOCHI, HAIIPABJICHHBIC Ha Pa3BUTUC HHTCpPECA K (1)I/I3I/IKC, K 3KCHepI/IMeHTaJIBHOI>'I
NeATeNbHOCTH, (POPMUpPOBAHUE YMEHUI paboTaTh CO CIpaBOYHOM uTeparypoil. Bo Bpems
HU3YUCHUA KYypcCa «Duzuka BOKpPYI' HaAc» pe6;1Ta oJIy4aroT BO3MOXXHOCTH ITPOBOAHTH
I/ICCJ'IC,Z[OBaTCJILCKI/Iﬁ MMPOCKT IO JIIO6OMy nu3 BLI6paHHLIX HaHpaBJ’IeHHﬁ. Ha wutorosnix
3aHATUAX o6yqafoumec;1 BBICTYIIAOT U 3alIUIIAIOT cBOH IPOCKT.

DJIeKTPOMArHUTHBIE SIBJIEHUS — 23 4acoB



DeKTpocTaTHYecKre 3apsiabl. BEITOBBIE ANeKTponpuOOphl. JloMarHsis
ANIEKTPOIPOBOIKa. TexHuka 6e30MacHOCTH NP paboTe ¢ «OBITOBBIM IEKTPHUECTBOMY.
3HAKOMCTBO € pabOTON MHIMKATOPHOM OTBEPTKOM, JEKTPUIECKUM TECTEPOM;
HCCIIEI0OBAaHUE KBAPTUPHOU ITPOBOJKHU HA M10’KAPOONACHOCTb, COCTABICHHE
MPUHIUIHAIBHON U MOHTQXHON CXEMBI 3JIEKTPOIIPOBOJKH, OCHOBBI AJIEMEHTAPHOTO
PEMOHTa OBITOBBIX AIEKTPONPUOOPOB. DIEKTPHUECKHE CBOMCTBA Tella YeIOBEKa.
buoanexrpuuectBo. DOTOPEUENTOPEI., STEKTPOPEUENTOPHI, BHOIEKTPUUECTBO CHA.

MarHuTHO€ 10JIe ¥ )KUBBIE OpraHu3Mbl. Vcronp30BaHe MarHUTOB B OBITY.
Hcnonb3oBaHne MarHuTa Kak METaJUIOUCKATES.

Panuno. TeneBunenue. BivsHue 31€KTPOMarHUTHOTO U3TyYEHHSI HA )KUBOM OpraHu3M.
HccnenoBanne HHTEHCUBHOCTH 3JICKTPOMATrHUTHOTO U3TTYYEHUS DIIEKTPOOBITOBBIX
MpHUOOPOB C MOMOIIBIO PEHTI€HOBCKOM TIEHKH.

3araaku npoctoii Boabl (12 yacos)

['unoTte3sl mpoucxoxaeHUs BObI HAa 3emile, 3HaUeHUE QU3HUUYECKUX U XUMHUYECKUX CBONCTB
BO/IbI, CTPOCHHE MOJIEKYJIBI BOJIbI, 0OBbSICHEHUE CBOMCTB BOJIBI B PA3JIMYHBIX arperaTHbIX
COCTOSIHMSX. TerioBble CBOMCTBA BENIECTB; AaHOPMAJIbHOCTh TETUJIOBBIX CBOMCTB BO/IBI;
AKCIIEPUMEHTAIILHOE N3YYCHHE TETNIOBBIX CBOMCTB BOJIBI (TETNIOEMKOCTH, TIEPEX0JI0B U3 OJHOTO
arperaTHOTO COCTOSIHHSI B IPYroe, H3MepeHNe TIIOTHOCTH BOJIBI PA3TUIHBIMH CIIOCOOaMH).
[ToBepxHOCTHOE HaTsDKEHUE, (PAKTOPHI, BIUSIONINE HA KATUJUISIPHOCTD; SIBIICHUS] CMAauYWBaHUS U
HECMauWBaHUs, «KMEXaHU3M» BOJIOMEPKH, KaMJUISPHI y PACTEHUN U KUBOTHBIX.
DNEeKTPONPOBOIHOCTH BOBI, BIUSHNE MAarHUTHOTO TIOJISI HA CBOMCTBA BOJIBI, AIICKTPU3AIIHS
CTPYH BOJIbI, TUAMArHUTHBIE CBOMCTBA BOJIbI. BS3KOCTh )KUAKOCTEN, MEXaHUUYECKUE CBOMCTBA
KHUJIKOCTEN (CKUMAEMOCTh, IPOYHOCTh, XPYIKOCTH), HAOJI0IEHUE BI3KOCTH BOJIbI M CPABHCHHUE
€€ C IPYTUMH >KUJIKOCTSIMU, HaOJTI0/IEHUE 3aBUCUMOCTH BSI3KOCTH BOJBI OT TEMIIEPATYPHI.
[Tpo6meMbl TuTHEBOM BOABI HA 3eMiie U B ANTaliCKOM Kpae, BBIABMKEHUE THIIOTE3 00 IKOHOMHUH
MUTHEBOM BOJIBI B IIKOJIE U IOMA. ArperaTHble COCTOSIHUS BELIECTBA, TPU COCTOSIHUS BO/IBI,
TETUTOBBIE MPOIECCHI, padoTa ¢ rpadukaMu U3MEHEHHUS TEMIIEPaTyphl TEJl IPH HArPEBaHHH,
IJIaBJICHUH, Tapo0Opa3oBaHuu. BeIBMKEHNE THIIOTE3bI 00 HHPOPMAITMOHHOHN TTaMSTH BOJIBI,
co3nanue (haHTaCTUYECKHUX ITPOCKTOB, OCHOBAHHBIX HA JJAHHOM CBOMCTBE BOJbI. PermieHue
MPpOoOJIEMBI OUYHUCTKH BOJIBI B JOMAITHUX M MIOXOJIHBIX YCJIOBUSX, BJIUSHUE BOJIBI HA 3I0POBHE
YeJI0BEKa, CO3/JaHUE MPOEKTOB MO JAaHHOW TEME.

Mexanuyeckue KoJjiedDaHus U BOJIHBI - 6 yaca

Mexanuyeckue konebanus u yenoBek. [Ipoucxoxnenue ouopurmon. Cepaie u
3BYKH, COIPOBOKIAIOIINE pabOTy cep/ia u JIerkux, ux 3anucb. CTeTockomna
¢donennockomn. BricTyknBaHHe — Kak OJMH U3 CIIOCOOOB OMPEIEIICHUS Pa3MepOB
BHYTPEHHUX OPTaHOB U UX COCTOSIHHUSIL.

3BYK KaK CpeAICTBO BoCHpusTHs U niepenaun uHbopmaruu. Opran ciayxa. O6nacthb
CIBIIIMMOCTH 3BYKa. ['0J10COBOI anmapar yenoBeka. XapakTepUCTUKU roJIoca 4eJI0BeKa.
VibTpa3Byk u HHPpa3Byk. Puzndeckre OCHOBHI YIbTPa3ByKOBOTO MCCIIEJOBAHUS
YeJnoBeKa. 3BYKH HPUPOIBL.

TenJioBble ABeHus - 14 yacos

Bunsl Temnonepenaun B Obity. Auddysus. Kunenune. Bompockl Ge3omacHoCTH B
TEIIOBBIX  mporeccax. CrnocoObl  M3MEpeHust  TeMmepaTypbl.  TepMOperyiasiTophl.
3HavyeHue 1BeTa uIid Oo(QopmieHHs OBITOBBHIX MNPUOOPOB, MOCYIbI; MpPOBEpKa pabOTHI
BEHTHJISLIUH; apomaTtu3anus MOMEIIIEeHUS, U3rOTOBJICHUE BOJIOCSIHOTO
rurpomerpa. HachlmeHHsI, HEHACHIIEHHBII nap. BrnaxxHocTs. 3HavyeHue
TEMIIEPaTYpHOTO PEKMUMA U BIAKHOCTH JUIS AKHU3HEAESITEIbHOCTH YEJIOBEKa.



OnTuyeckue AABJIeHUA - 22 4aCOB

®oromerpus. CBETOBOM NMOTOK. 3aKOHBI OCBELIEHHOCTU. 3aKOHbI M€OMETPUYECKON
ontuku. 3epkano. [locTtpoeHune n300paxeHuss B IJIOCKOM 3€pKaje U B CUCTEME 3E€pKall.
Tonkas JMH3a: HaXOXkJACHHE OOBEKTa MO Xxoay Jydeid. Dopmyna TOHKOW JHH3HI
Crpoenue ria3a yenoeka. Ou3nuecKkue OCHOBBI 3peHUs udenoBeka. JedexTrr 3penus
u cnocoObl WX HCHpaBieHHs. PacdeT mapaMeTpoB JHMH3BI W H300pa’KeHHS.
CnexkTpanbHass W SHepreTuyeckas YyBCTBUTENIBHOCTh ria3a. [lonHoe BHyTpeHHee
otpaxeHue. BonHoBas ontuka. Jlucniepcus cBera. MHTepdepeHiws U qudpakius cBeTa.
CBeTOBBIC SIBJICHUS B IPUPOJIE.

JlaBaenue. (18 yacoB)

ATtmocdepHoe pgaBieHue. Mbl  KUBEeM Ha JHE OKeaHa. llepBble a’pOHABTEHI.
3aHMMaTeNnbHbIE ONBITHI. 3arajo4yHas penucka. Tpu onbita co ctakaHoM. CyXUM U3 BOJBI.
Yerubllh kypHal «ATMochepHOe JaBieHME W KM3Hb Ha 3emiey. [yOokoBonHBIE
YKUBOTHBIE U UX MPUCIIOCOOIEHHOCTh. BoqHbIE pacTeHus. 3aHUMATENbHBIE OMBITHI 110 TEME
«[InaBanue Ttem». IlmotHocTh. 3amaua Ilaps I'epona. Pemienue 3amayd noBBIIEHHON
CIIOKHOCTH Ha pacyeT IUIOTHOCTHU BellecTBa. PelieHue 3a1ad MOBBIIIEHHON CIIOKHOCTH.
JaBnenue >xuakoctu W raza. 3akoH [lackans. CooOmiatomue cocyzasl. JlabopaTophas
pabora «3rotoBienne moaenu GoHTaHay. JlaBneHue >kunkoctu u rasza. CooOmraroniue
cocyabl. ['mapaBnuueckas MamnHa. BeiTankuBaromass cuia. 3akoH  Apxumena.
JlabopaTtopHasi padora «BprsicHeHus 1aBaHus Tei». biiok 3amad Ha 3akoH Ilackans.
biiok 3ayay Ha 3akoH ApxuMena. BeictaBka «Pu3uKa U JETCKAsk UTPYIIKAY.

3amuTa NpPoeKToB — 2 yaca

Bueypounast nesTeNbHOCTh MpeArnojaraeT OoJbIIYyI0 CaMOCTOSTENbHYI0 paboTy
yqamuxcs. TeopeTnyecknii MaTepuasi AO0HKEH OBITh HEpa3phIBHO CBS3aH C MpakTUKou. [lpm
noadope AUTAKTUYECKOrO0 MaTepHalia UCIOJIb30BaTh 3aJlaHusl BCEX BHUJIOB U ypoBHeW. Bee
MpakTH4ecKue paboThl  MPOBOIATCS Oe3 yKazaHWil K paboTe, 4TOObI BBINOJHEHUE 33JaHUN
ObUIO TBOPUYECKUM IpolieccoM. B ciaydae 3aTpynHEHUNH HEOOXOIUM WHIMBUAYAJIbHBIN MOIXO],
KOTOPBIH 3aKIII0YaeTCs B UCMOIb30BAaHUHM KPATKOTO WM MOJAPOOHOTrOo onucaHusi paboTel. O0BEM
MaTrepuaga M3y4aeMbIX TeM 3aHSITHH U KOJIMYECTBO OTBEACHHBIX HA ATO YaCOB OMNpPEIENIIeTCS
CaMHUM YYHUTEJIEM.

[Tpuemsl U MeTOABI PAaOOTHI, KOTOPBIE MIAHUPYIOTCS MPU PeaTu3alluu IPOTPAMMBI:

-CaMOCTOSITeNIbHBIE PA0OTHI C UCTOYHUKAMH WH(OpMaInu;

-YCTHBIE COOOIICHUS yJaIIUXCs C MOCIeAYIOMEeN TUCKYCCUei;

-3BpUCTUYECKHE Oece/bl;

-3JIEMEHTBI UTPOBBIX TEXHOJOTHUH;

-BBIMOJHEHNUE SKCIIEPUMEHTAIBHBIX U MMPAKTHYECKUX pabOT MO TEIUIOTE,

ONTHKE;

-paboTa ¢ TMJAKTHYECKUM MaTepHalIOM;

-CaMOKOHTPOJIb YYallIUMUCS CBOUX 3HAHMU 10 BOIMPOCAM Uil MOBTOPEHHUS.

3. Ilnanupyemble pe3yabTaThl OCBOEHHS Y4eOHOI 0 MpeIMeTa, Kypca

[InanupyeMsle pe3ynbTaTbl OCBOEHUS IIPOrpaMMBbl HAIIPABIICHBI HA PA3BUTHUE YHUBEPCAIBHBIX
y4eOHBIX JIeHcTBHA, yueOHOM u obmenonabp3oBarenbckoit MKT-komnerenTHOCTH 00ydaromuxcs,
OTIbITA IPOEKTHOM JIeATETLHOCTH, HABBIKOB pabOTHI C MH(pOpMAaIIHEH.



JIMYHOCTHBIE:

CdhopmMupoBaHHOCTH MMO3HABATEIHHBIX UHTEPECOB K MPAKTUYECKON M MPOCKTHON AESITeTbHOCTU
U OCHOB COLMAJIbHO-KPUTHYECKOTO MBIIUICHUS HAa OCHOBE PAa3BUTHS HMHTEIUICKTYAIBHBIX U
TBOPUYECKUX CITOCOOHOCTEH yJaIuxcsi;

YOeKICHHOCTh B BO3MOXHOCTH TIIO3HAHWS TPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JOCTHIKCHUN HAYKW M TEXHOJIOTHH I JAJbHEHIIIETO0 Pa3BUTHS YEJIOBEUSCKOTO
oOIIeHNs, YBOXKCHWE K TBOpIAM HAYKH M TEXHUKH, OTHOIICHUE K (U3UKE KaK K JJIEMCHTY
00I11e4YeNI0BeYECKON KYIbTYPHI;

CaMOCTOATEIPHOCTh B MPHOOPETEHUU HOBBIX 3HAHWW U MPAKTHYCCKUX YMEHUH MOHUMAHUH HX
3HAUEHUS IS JATbHEHIIIETO U3YICHUS €CTECTBEHHBIX TUCIUTUIHH;

MotuBarmsi  00pa3oBaTEbHON  JICATEIHHOCTH  IMKOJBHHKOB HAa OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO ITOIX0/1a;

YMEHHUH OTIPEJCIIATh TPAHUIBI COOCTBEHHOTO 3HAHWS W HE3HAHWS; Pa3BUTHU CIIOCOOHOCTH K
caMOOIlleHKe (OIEHMBaTh COOCTBCHHYIO y4YeOHYI0 JCSITeIbHOCTh: CBOM  JIOCTIDKCHUS,
CaMOCTOSITEIIBHOCTh, MHUITUATHBY, OTBETCTBEHHOCTb, TPHYMHBI HEY/Ia4);

dopmupoBaHUEe IICHHOCTHBIX OTHOIICHWH JOYyr K JPYry, YYHTEII0, aBTOpPaM OTKPBITHHA W
M300peTeHUH, pe3ynbTaTaM 00yJIeHHS.

c(OPMHUPOBAHHOCTH KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHWUM W COTPYJHUYECTBE CO
CBEPCTHUKAMH H YIUTEIIEM;

ycBoeHnH TBb Tipu TIpOBEJCHWHM TPAKTHYCCKUX padboT, cHOPMHUPOBAHHOCTH OEPEKHOTO
OTHOIICHHS K IKOJIBHOMY 000PY/I0BAHHIO.

MeTtanpeaMeTHble:

B cdepe pecyriamuenvix yauBepcaabHbIX YIEOHBIX JCHCTBUMN:

OBnaneBaTh HaBBIKAMHM CAMOCTOSITEILHOTO MPUOOpPETEHUS HOBBIX 3HAHUN, OpraHU3aLUU
yueOHOM NeATeNbHOCTH, TIIOCTAaHOBKA Iefied, IUIAaHUPOBAHUS, CAMOKOHTPOJS M OLEHKHU
pe3yNbTaTOB CBOEH JEATENbHOCTH, YMEHHMSIMH TPEABUAETH BO3MOXHBIE DPE3YIbTaThl CBOMX

e CTBHIA;

[ToHnMarp pa3nuuus MEXIy HCXOTHBIMU (akTaMHd U THUIIOTE3aMHM JJId HX OOBICHEHUS,
TEOPETHYCCKUMHU MOJICTISIMA M PEAIbHBIMU OOBEKTaMH, OBJIAJIEBATh YHHBEPCAIbHBIMH
Y4eOHBIMH JICHCTBHSIMH Ha TpUMEpax THUIOTe3 IS OOBSICHEHUS HW3BECTHBIX (DAKTOB H
AKCIIEPUMEHTAJILHON MPOBEPKU BBIJIBUTAEMBIX THUIIOTE3, Pa3pabOTKH TEOPETHYECCKUX MOAeNen
MPOIIECCOB WJIH SIBJICHU;

B cdepe nosnasamenvuvix yHuBepcanbHbIX YU€OHBIX IEHCTBUMN:
dopmupoBaTh yMEHHUS BOCIPUHUMATh, IepepadbaThiBaTh M MPEACTaBIATH HHQOpPMAIUIO B

CIIOBECHOH, O0Opa3HOM, CHMBOJHYECKOW (opMax, aHAIM3MpPOBaTh M IepepadaThIBaTh
MOJYYEHHYIO HH(POPMAIIUIO B COOTBETCTBUHU C MOCTABJICHHBIMH 3a[a4aMH, BBIICIATH OCHOBHOEC
COJICpKaHKNEe MPOYMUTAHHOIO TEKCTa, HAXOAWTh B HEM OTBETHl HA IOCTABICHHBIC BOIPOCHI U
p3araTh €ro;

BBIJIBUTaTh THIIOTE3bI, OCYIIECTBIIATh UX IPOBEPKY, IMOJIb30BATHCSI ONOIMOTEYHBIMH KaTaIOTaMH,
CTCIUATBHBIMH CITPABOYHUKAMH, YHUBEPCAITBHBIMU SHITUKIOTICTUSMHE JIJISl TIOUCKA HHPOPMAITUU
00 00BeKTax.

[IproOperaTth OMBIT CaMOCTOSATENBHOTO TOWCKA, aHajdu3a H oTOopa wuHGOpMAIMH C
UCIOJb30BAHUEM PA3JIMUYHBIX HMCTOYHUKOB, W HOBBIX HWH(POPMAIMOHHBIX TEXHOJIOTUN IS
pelieHus Mo3HaBaTeIbHbIX 337134,

OcBauBaTh TpPUEMBbI JICHCTBUH B HECTAHIAPTHBIX CUTYaIUSAX, OBJAJIEBaTh SBPUCTUUYCCKUMU
METOJIaMH PELICHHS TPOOIIeM



B cdhepe xommynuxamusnwvix yauBepcambHbIX YICOHBIX JCHCTBUI:
Pa3zBuBaTh MOHOJOTMYECKYH0O M JUAJTOTHYECKYIO pPEYb, YMETh BbIPAXaTb CBOU MBICIH U

CIOCOOHOCTH BBICIYIINBATh COOECETHHKA, MOHMMATh €r0 TOYKY 3pPEHHS, MPU3HABATh IPABO
JPYroro 4ejoBeKa Ha ero TOYKy 3peHus, IPU3HABaTh IIPAaBO APYTOro YEJ0OBEKAa HA MHOE MHEHUE;
®opmupoBaTh yMEHMsI pabOTaTh B IPYNIE C BBINOJIHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJIEH,
IIPEJICTaBIATh U OTCTaUBaTh CBOU B3IJISAbI U YOEXKACHUS, BECTU AUCKYCCHIO.

IIpeameTrHbIe:

dopmMupoOBaTH MPECTABICHUS O 3aKOHOMEPHOU CBS3H W MMO3HAHUS TPUPOIBI, 00 00 BEKTHBHOCTH
HAyYHOTO 3HAHUS, O CHCTEMOOOPA3YIONIeH PO (U3UKH JJIs Pa3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKA W TEXHOJIOTHH; O HAYYHOM MHPOBO33PCHHH KaK pe3yJbTaTe M3YyUeHUs OCHOB
CTpOCHUS MaTepuu 1 (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dopmMupoBaTh NEPBOHAYAIBHBIC MPEACTABICHUS O (DU3MUECKOW CYNTHOCTH SIBIICHUH MPUPOIBI
(MexaHHYeCKUX, TEIUIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX), BHJAaX Marepuu (BEIIECTBO U
T0JIe), IBFOKEHUH KaK Crioco0e CyIeCTBOBAaHUS MaTepUH; YCBAUBATh OCHOBHBIC MJICH MEXaHHKH,
ATOMHO-MOJICKYJISIPHOTO YYE€HHUS O CTPOCHHH BEIIECTBA, 3JEMEHTOB JJICKTPOJMHAMHUKU U
KBaHTOBOH ()M3WKH; OBJIQ/ICBATH MOHATHWHBIM aIlIIapaTOM W CHMBOJUYECKHUM SI3BIKOM (DU3HKHY;
[IproOperaTs OMBIT NMPUMEHEHHS HAYYHBIX METOJIOB TMO3HAHUS, HAOMIOACHHUS (U3HUSCKUX
SIBJICHUW, TIPOCTHIX SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUM, MPSAMBIX U KOCBECHHBIX H3MEPCHHU C
UCIOJIb30BAHMEM  AHAJOTOBBIX M LU(POBBIX H3MEPHUTENBHBIX MPUOOPOB; MOHUMATH
HENU30€KHOCTh MOTPEITHOCTH JIIOOBIX U3MEPEHHI;

Oco3HaBaTh HEOOXOJIUMOCTb MPUMEHEHUS JOCTH)KEHMH (U3UKM W TEXHOJOTHUH IS
paIOHAIBLHOTO MPUPOAOTIONB30BAHUS;

OBnaneBaTb OCHOBaMH 0€30MaCHOTO HCIOJIB30BAHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
ANIEKTPUYECKUX UM MArHUTHBIX TOJIEH, SIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HMOHU3HUPYIOUIUX H3IydeHUH BO M30€KaHUE MX BPEIHOTO BO3JEHUCTBUSA Ha
OKPYKAIOIYIO CPely U OpTraHU3M YeJIOBEKa;

Pa3BuBaTh ymeHHE MJIaHUPOBaTh B IOBCEIHEBHOU KM3HU CBOU JIEHCTBUS C IPUMEHEHUEM
MOJIyYEHHBIX 3HAHUN MEXaHUKH, AIIEKTPOJWHAMUKHU, TEPMOJUHAMUKHA U TEIUIOBBIX SIBICHUU C
1eNbI0 cOepeKeHus 3I0POBBS;

dopmupoBaTh MPEACTABICHUS O HEpaMOHATHHOM HCIOJIB30BAHUN TMPHUPOJHBIX PECYpPCOB U
SHEPruM, O 3arpsA3HEHUU OKPYXKAIOIIEH cpeibl Kak CIEJCTBUU HECOBEPIICHCTBA MAIlUH U
MEXaHHU3MOB.

IIpumepHoe TeMaTHYECKOe INIAHMPOBaHNe Kypca “@u3uka BOKPYr Hac”
(3 uac B HemeT10)

Ne | Tema KoanuyecrBo yacos | JlaboparopHbie
n/n padoThI

1 BBosHOE 3ansTHE 5

2 ONEKTPOMAarHUTHBIE SIBJICHUS 23 2

3 3araJku NpoCTON BOJBI 12

4 | Mexanuueckue Koje0aHusI U BOJIHBI 6

5 TennoBsle IBJICHUS 14 3

6 OnTuyeckue sBJICHUS 22 5

7 JlaBnenue 18 2

8 3amuTa NpOEKTOB 2




Bcero 102 | 12

No Tema 3aHaATHA

3aHATHS

/T

BBojaHoe 3ansiTHe (5 4acoB)

1 OpranunzanuonHoe 3anarue. becena o mpaBmiax 6€30MacHOCTH Ha 3aHATHIX
KPYXKKa.

2 Pacckaser 0 pusukax. Cpeau KHUT, )KYpHAIOB U
CIPaBOYHHKOB.

3 Bepiok, TOKOTh ¥ Ipyruie CTapHHHBIC ¢IMHUIIBI H3MEPEHUS PACCTOSHUS U
Maccel. OTKyz1a oo BeipakeHne «MepuTh Ha cBOM apiiuH. PeryakHble u
AJIEKTPOHHBIE BECHI.

4 Jecstuunas meTpuyeckas cucrema Mep. Boruncnenue B paznuunbix mep. CU —
cucrema MHTepHAIMOHAIbHAS.

5 [IpencraBnenus ApeBHUX y4EHBIX O Npupoe Bemectsa. M.B. JIomoHOCOB 0
BHYTPEHHEM CTpOeHHH BenecTBa. OX YK 3TH MOJIEKYIBI.

DJIeKTPOMArHUTHBIE siBjieHHs (22 yacoB)

6 DIIeKTpU3aus Tell. DIEKTPUUECKOE MOJIe. DIEKTPOCKOI

7 DIIeKTpU3aus Tell. DIEKTPUUECKOE MOJIe. DIEKTPOCKOII

8 DneKTpuyuecKre 3apsabl U )KUBbIE OPTaHU3Mbl. BiMsiHIE 37eKTpUYECKOTO MO
Ha KMBBIE OPraHU3Mbl. BHOAIEKTPUUECTBO.

9 JlaGoparopHas padora «OnpeneneHue CONpPOTUBICHUS TKAHEH YeJIOBEKa»

10 DIEKTPUYECTBO B HAIIEM JIOME.

11 [Touemy MarHuT MarHuTUT?

12 [IpupoaHbie 1 UCKYCCTBEHHBIE IIEKTPUUECKHE TOKH.

13 HarnsgHocts nmoBeeHus BELIECTB B MAarHUTHOM ToJie. J{eficTBUE MarHuTHOTO
TIOJISI Ha )KUJIKOCTH

14 MarunuTtHas anoManusi. MarHuTHbIe OypH.

15 Amnanu3s tabnun, rpadukoB, cxeM. [Touck oObsICHEHUST HAOIIOAaeMbIM
COOBITHSIM.

16 Pemenne HecTaHIapTHBIX 3a/1a4.

17 Hcropust sHEpreTUKH.

18 DHeprus 3MEeKTPUYECKOro TOKa U €€ UCI0JIb30BaHHUE.

19 Kondepennus «nexrpuueckue ceTd mpoOaemMbl U IEPCIEKTUBDI.
ANbTepHATHUBHBIE UCTOUHUKU YHEPTUID)

20 JlabopaTopnas padora «OmnpeneneHre MOIHOCTH UPaOOTHI TOKA B
ANEKTPUYECKOM JTaMIIe U IPYTHX JOMAIIHUX AIIEKTPUUECKHUX MPUOopax u
pacudeT noTpedIsIeMoil MU SIEKTPOIHEPTUID)

21 Hrpa c xKene3HbIMI ONUIIKaMHU.

22 [IpakTuueckas pabota. MccnenoBanue 3eKTPOPOBOTHOCTH BOAHBIX
PacTBOPOB Pa3HBIX BEIECTB.

23 MaruauTtHoe noje 3eMJIH U ero BIUSHHUE Ha YeJIOBeKa.

24 CBoiicTBa AIIEKTPOMATHUTHBIX BOJH HU3KOH YaCTOTHI.




25

PannoBOJIHEI U YEIOBEK.

26 buosornueckue CBOMCTBA AEKTPOMATHUTHBIX BOJIH BBICOKOM YaCTOTBI.

27 Perenne HecTaHAAPTHBIX 33/1a4.

28 [Tpo6eMbl 5KOHOMHH AIIEKTPOIHEPTUU

3aragkm npoctoii Boabl (12 yacos)

29 Otkyna Ha 3eMIie B3sUIaCh BOJIA, M KAKOW B HEH TOJIK

30 Y AMBUTEIILHBIC CBOHCTBA BOIBI

31 Kakwue TeroBbie CBOMCTBA BOIBI BAYKHBI JUIS KU3HU?

32 JIS)KHT HA TIOBEPXHOCTH BOJIBI

33 OO6namaer 11 BOJa AIEKTPUYECKIMH U MAarHUTHBIMU CBOWCTBaMH?

34 [Toxoska 1 Boj1a Ha TBEpPJI0€ TEO0?

35 Bsi3koCTh jKHMIKOCTEH, MEXaHUYECKUE CBOMCTBA MKUAKOCTEN (CKUMAEMOCTb,
MIPOYHOCTh, XPYIKOCTh), HAO/II0/IEeHNE BA3KOCTH BOJIbl U CPAaBHEHUE €€ C
JIPYTUMH KUIAKOCTIMU

36 DKOHOMHUM BOJTY

37 Tpu cocTostHUS BOIBI

38 BriiBmkeHne TurnoTe3s 00 HHYOPMAIIMOHHOH MaMsTH BOJIBI, CO3/IaHUE
(haHTACTHYECKUX MTPOEKTOB, OCHOBAHHBIX HA JAHHOM CBOICTBE BO/IBL

39 HNudopmanmonHas maMsiTh BOJIbI

40 KadecTBO mUTHEBOM BOJIBI M 3J0POBBE YEIOBEKA

Mexanudeckne KoJie0aHusi U BOJIHBI (5 yaca)

41 CB0OOIHBIC U BBIHYK/ICHHBIE KOJICOaHMSI.

42 IMapmonnueckue konebanus. MareMaTHueCcKuil ¥ MPY>KUHHBIA MasITHUKH.

43 Konebanus 1 BoTHBI B )KUBBIX opranu3Max. Konebanus u uenoBek. buopurwm.

44 3BYK KaK CpeJICTBO BOCIIPHUATHS U TIepeaadn nHPopMaIuu.

45 VYabTpa3Byk u HHPPa3BYK.

46 Pemenne HecTaHmapTHBIX 3a1a4.

TensioBble siBjieHusi (14 yacoB)

47 [lepBoHauanbHbIE CBEACHUS O CTPOCHUU BEIIECTBA.
Pacckasbl ¢ pu3mvecKuMu omudKamu.

48 Juddy3us B )KU3HU YETIOBEKa U JKUBOTHBIX.

49 [ToaroroBka onbITOB M0 TeMe «CTpOeHKE BEIeCTBA.
Juddy3usy.

50 Pacuer konuyecTBa TEIIIOTHI IPH TEIIOOOMEHE.

51 Dueprus Tomusa. TemnnosHepreTuka. BiusHue TeMnepaTypHbIX yCIOBUN Ha
YKU3HDb YEIIOBEKA.

52 JlabopaTopHas padora «/3MeHeHHe TeMIIepaTyphl BEIIeCTBA MIPU Mepexo/ie C
TBEPJOTO B razoo0pa3Hoe coctosiHue. IlocTpoenue rpadurka 3aBUCUMOCTH
TEMIEPATYPHI T€TIa OT BPEMEHI.

53 TennoBoe 3arpsi3HeHne atMocdepsl. Pemenue 3aqay.

54 Buner Tpancnopta. [IpuMeHeHne pa3iuuHbIX BUAOB TPAHCIIOPTA B HAIIIEM
peruone. BiusHue paboThl TEIIOBBIX IBUTATENEH HA SKOJIOTHUECKHE
MIPOIECCHI.

55 Kpyranslii cton: «/3MeHeHne KiuMaTa - HapHUKOBBIH 3(h(deKT U rinodaibHoe
MOTETUICHUE KIMMAaTay.

56 TemoBbIe MPOLIECCHI B TEJIE YEIOBEKA.




o7 JlaGopaTopHasi padota «OrmnpeencHue IpIXaTelIbHOT0 00BhEMa JIETKUX
YEJIOBEKa»

58 JladopaTopHas padora «OnpeeneHue AaBJICHUS KPOBU YEJIOBEKa

59 Pemenue sxkcriepumenTanbHblX 3a1a4. (OcHoBHOE ypaBHeHne MKT,
KOJIMYECTBO BEIIECTBA)

60 Pemienune skcriepuMeHTANBHBIX 331a4. (Y paBHEHUE COCTOSTHUS UICATEHOTO
ra3a. BinaxxHocts Bo3tyxa)

OnTuyeckue siBjaeHus (22 yacoB)

61 Cset u ero mpupoja.

62 ®oromerpus. CBETOBOM MOTOK. 3aKOHBI OCBELIEHHOCTH.

63 JlaGopaTopnas padora «OnpeeneHne ypoBHs OCBEIIEHHOCTH B KIacce»

64 HckyccTBeHHOE OCBeleHne. BHUIIBI 2IEKTPHUECKUX JIaMII.

65 3epkanbHOE U paccesiHHoe (Auddy3Hoe) OTpakeHHE CBETA.

66 DxcnepuMeHTanbHas padota: «I[loctpoeHue n300paxeHus B INIOCKOM
3epKayey.

67 DkcnepuMeHTallbHas padoTa: “MHOrokpaTHoe H300pakeHue IpeaMeTa B
IJTOCKUX 3epKajiax’”.

68 JIun3zsl. a3 kak ontudeckas cucreMa. JleeKTol 3peHust.

69 [TocTpoeHme N300paXKeHUS B CHCTEME 3epKaJl.

70 [Tose 3penus.

71 Crioco0sI uctipaBieHus 1ehEKTOB 3pCHHUS.

72 JladopaTopHas pab6ora: «Omnpezenenne POKyCHOTO pacCTOSHUS U
ONTUYECKOI CHUIIBI OUKOB)»

73 Pemenne skciepuMeHTaNBHBIX 33/1a4.

74 CBeTOBBIC SIBIICHUS B IPUPOJIE (paayra, MUPaKH, Tajio).

75 OnTruyeckre WITIO3UH HAIIIETO 3PEHUSI.

76 Jlyma. Mukpockom. Teneckon

7 doToarmapar.

78 [TpoexTop. CieKTpoCKoT.

79 buonoruueckas ontuka. (JKuble 3epkaia, ria3-TepMOMETp, paCTeHUS -
CBETOBOJIBI).

80 XKusoii cet. (CBeueHue MOps, CBETSIIUECS OPTAaHU3MBI,
XEMUJTFOMUHECLEHITUS, OMOTIOMIUHECLICHIINS).

81 JlocTrKeHHs U MePCIeKTUBBI UCTIONB30BaHus CBETOBOM 3Hepruu CoHIla
YeJI0BEKOM

82 DKOJOTHYecKHe MPoOIeMbl U oOecreueHrne ycTonanBoCcT Onocdepsl,
CBSI3aHHBIE C pacCesHUEM U MOTJIONEHUEM CBeTa.

Jasienue (18 yacos)

83 AtmocdepHoe naBieHue. Mbl )KMBEM Ha JJHE OKeaHa.

84 IlepBBIe a3pOHABTHI.
3aHuMaTeIbHbIE ONBITHI. 3araJoyHas peuckKa.

85 Tpu ombita co crakaHoM. CyXUM U3 BOJIBI.

86 YcTHBIM KypHaT «ATMOC(epHOe JaBlieHHE U )KU3HBb Ha
3emiien.

87 ['my60KOBOIHBIE KMBOTHBIE U UX TPUCTIOCOOIEHHOCTb.




Boansie pactenus.

88 3aHuMareabHbIE OMBITHI 10 TeMe «[1naBanue Tem.
89 [TnotHOCTH. 3amaua Llaps ['epona
90 Penienue 3a1a4 MOBBIIIEHHOW CIIOKHOCTH HA pacyeT INIOTHOCTH BEILIECTBA.
91 Pemenue 3aga4 nOBBIIEHHOM CIOKHOCTH
92 JlaBrieHue KuIKOCTH 1 ra3a. 3akoH [lackamns
93 CooOlmaromme cocy/Ibl
94 JlaGopaTopnasi padora «/3roToBieHne MoaeTu OHTAHAY)
95 Hasnenue xuakoctu 1 raza. CooOmaromue cocynsl. ['uapasianueckas MaliHa.
96 BrrtankuBaromias cuia. 3akoH Apxumena.
97 JlabopaTropnasi padora «BrisicHeHUs TIIIaBaHUS TE
98 brnox 3amau Ha 3akon [lackais.
99 brok 3amad Ha 3akoH Apxumesa
100 BricTaBka «®u3uKa U A€TCKasg UTPYILLIKAY.
3amuTa npoexkToB (2 yaca)
101 3amura IpoeKToB
102 3amura IpoeKToB




