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ITosscHUTENBbLHAA 3aNIHCKA

Knaccsl: 6

KonngectBo yacoB o yueOHoMy miiaHy: Bcero 34 daca; 1 yac B HeAedro.

[ImanupoBaHMe COCTaBICHO Ha OCHOBE Y4yeOHO-MeToaudeckoro mnocodus «Pabouas
MporpaMMa BHEYPOUYHOH JCSTENbHOCTH JJIi OCHOBHOW IIKOJBI 5-6 KIacchl», aBTOPHI-
cocraBurenu E.M.llynexxko, A.T. Illynexko, Mocksa: «bunom. Jlaboparopus 3Hanuii», 2012 r.

JlononHuTenbHast o0Iepa3BUBaroOIIas porpaMma €CTECTBEHHOHAYYHOU
HaIpaBJIEHHOCTH «3aHuMaresbHas pusuka» pazpaboTaHa Ha OCHOBE:

— ®@enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

— Ilpuxaza MunucrepcrBa npocseuieHust P® or 22.03.2021 Ne 115 «O6 yTBepkaeHUH
[lopsinka opraHu3almuu W OCYIIECTBICHHUS 00pa30BaTEIbHOM JAEATEIbHOCTH MO OCHOBHBIM
00111e00pa3oBaTebHBIM MPOTpaMMaM — 0Opa30BaTEIbHBIM MpOrpaMMaM HayaJlbHOTO OOIIEro,
OCHOBHOTO OOIIETO U CPETHEr0 00IIEeT0 00pa30BaHUMY;

— Ilpuxazom Muno6pnayku Poccun ot 17.12.2010 Ne 1897 «O06 yTBepKI€HUH U BBEACHUU
B JielicTBUE (hefiepaibHOIO rOCYJapCTBEHHOTO 00pa30BaTeIbHOr0 CTaH1apTa OCHOBHOI'O OOIIEro
o0OpazoBaHusm (C U3MEHEHUSMH U JOTIOJTHEHUSMH );

— Ilpuxaza Munobpuayku Poccuu ot 31.05.2021 Ne 287 «O06 yTBepk/I€HUU U BBEJICHUH B
neiicteue (enepaibHOro roCyIapcTBEHHOIO0 00pa30BaTEIbHOrO CTaHAapTa OCHOBHOTO OOIIEro
o0pa3zoBaHUY;

— IlocranoBnenus ['11aBHOro rocymapcTBeHHOro caHuTapHoro Bpada P® ot 28.09.2020
Ne 28 «O6 yrBepxkaenuu  canuTapHbix npaBmin  CII 2.4.3648-20  «CanurtapHo-
SMUAEMUOJIOTHYECKUE TpeOOBaHUs K OpraHu3alusM BOCHHUTAHHUS W OOy4YeHHUs, OTAbIXa U
037I0pPOBJICHUS I€TEH U MOJIOJEKID»;

- Ilpukaza MunucrepctBa IlpocBemennss Poccum ot 9.11.2018roma Nel96 «OO06

yTBepxkaeHun [lopsaka opraHuzanud M OCYUIECTBIIEHUSI 00pa30BaTeIbHON AEATEIbHOCTH IO
JIOTIOJTHUTEIBHBIM 00I11€00pa30BaTeIbHBIM MTPOrpaMMam.

®u3rka — 3TO HayKa O MPUPOE, B KOTOPOIl (PHU3UUECKUIN IKCTIEPUMEHT SBIISETCS BaXKHBIM
MeTo1oM ucciieoBanus. OOyuenue (Gu3uKe HeNlb3sl IPEICTaBUTh TOJIBKO B BHJIE TEOPETHUECKUX
3aHATHUM, Jake eciid OOydarolMMCs Ha 3aHATHUSAX MOKa3bIBAIOTCA TOJIBKO J€MOHCTPAlMOHHbBIE
¢uznueckue omnbIThl. [IpoBeneHHE OIMBITOB U SKCIEPUMEHTOB MO3BOJISIET aKTUBHO BKIIIOUHTH
oOyuaronuxcs B paboTy ¢ M3yuYe€HHEM U NMPUMEHEHHEM 3aKOHOB (PM3MKM Ha 3aHATUSX. DTO
JOCTUTAETCSA TPHU BBIMOJHEHUH OOyYaroIUMUCA Ta00paTOpHOTO (DHU3MUECKOrO SKCIEPUMEHTA,
KOrJla OHHM caMHd COOUparOT YCTAHOBKHM, TMPOBOJAT U3MEpeHHs (UINYECKHX BEIUYUH,
BBITIONHAIOT ONBITEL. OJHMM M3 HaANpaBlIEHUI MpeIaraeMoro Kypca sBISETCS IPOBEICHUE
00JIBILIOTO KOJIMYECTBA 3aHUMATEIBHBIX OIBITOB MO (PU3HKE.

JlononHuTenbHas o0rmieoOpazoBarenbHas mporpaMma €CTECTBEHHOHAYYHOM
HampaBJIICHHOCTH  «3aHUMarenbHas  (QU3UKa» npenHa3HayeHa IS pealn3aluu
€CTECTBEHHOHAYYHOTO 00pa30BaHUs U BOCHUTAHUS JETEH U MOAPOCTKOB Ha OCHOBE 3HaHW 00
OKpYKarollleM MHUpPE, CaMOCTOSITENIFHO MPUOOpPETaeMbIX B TMPOIECCE BBIMOIHEHHs y4eOHO-
HCCIIEIOBATENECKUX U MPOEKTHBIX padOT C MCIONIb30BaHNEM 000pyIoBaHus « Touka pocTay.

AKTYalbHOCTh ~ MPOrpPaMMbl  3aKJIIOYAIOTCS B peaju3allil  €CTECTBEHHOHAY4YHOTO
o0Opa3oBaHMs M BOCHHTAHUA AETEeH M MOAPOCTKOB HA OCHOBE 3HAHMUN 00 OKpYKaIOIEM MHpE,
CaMOCTOSITENIbHO TMPHOOPETAaEMBIX B TPOIECCE BBIMOIHEHUS Y4YeOHOMCCIEIOBATEIbCKUX U
MIPOEKTHBIX paboT.

[Tegaroruueckas 11e1€c000pa3HOCTh TPOTPAMMBI:

OcHOBHOE MeCTO B IIpOrpaMMe 3aHMMaeT SKCIEPUMEHT U HaOMroAeHus, pedekcus. ITo
pPa3BUBAET YMEHHME JIOTUYECKH MBICIUTh, BUJIETh KOJWYECTBEHHYIO CTOPOHY MPEIMETOB H
MIPUPOIHBIX SBIIEHUH, JIeNaTh BHIBOJIBI, 0000IIATh.



Nzydenue 31neMeHTOB (PM3HMKH MPENOIaracT OpraHu3auio U MPOBEACHUE MPAKTHIECKUX
paboT Ha OCHOBE CAaMOCTOSITEIBHOW MAEATENBHOCTH OOydYalomMXCsl TpH  OOCYXICHHH
HAOJI01aEMBIX U MOJTyYaeMbIX PE3YIbTaTOB.

JlanHast mporpaMma HarpaBJieHa Ha:

—CO3/JJaHuE YCIIOBUM ISl pa3BUTHS PEOCHKA;

—Ppa3BHUTHE MOTHBAILIUU K TIO3HAHUIO M TBOPYECTBY;

—o0becrieueHre YMOIMOHAIIBHOTO OJIarononyyus peOeHka;

—TpuOOIIEeHUE IeTel K 00IIeYeTIOBEYECKIM IEHHOCTSIM;

—TPOUIAKTHKY aCOIUAIEHOTO MTOBEICHHS,

—CO3[JaHHE YCIIOBHH ISl COIMAIBHOTO W TMPO(ECCHOHATBLHOIO CaMOOMPEICIICHHS;
WHTEIUIEKTYyalIbHOE U JyXOBHOE Pa3BUTHUS JHYHOCTH peOEHKa; — YKpEIJICHHE NMCHUXUYECKOTO H
(bU3MYECKOTO0 37J0POBbSI.

[TpuHIIMTT KOMITETEHTHOCTHOT'O TI0JIX0/1a, KOTOPBI aKIIEHTHPYET BHUMaHUE Ha pe3yJIbTaTe
oOpazoBaHMs, TMpPHYEM B KadecTBE pe3ylbTaTa pacCMaTpUBAeTCs HE CyMMa YCBOCHHOH
nHpOpMaINnH, a CocoOHOCTh pebeHKa AeHCTBOBAThH B PA3IMYHBIX MTPOOJIEMHBIX CUTYAIHSX:

- yueOHO-TI0O3HABATEIbHBIE KOMIIETCHIIMM YyYaT YMEHHIO CTaBUTh Medb W 3a/a4H,
BBIJIBUTATh THITOTE3Y, ITITAHUPOBATH CBOIO JAEATEIBHOCTD, aHATM3UPOBATh U JIENATh BBIBOJ,

- nH(OpPMAIMOHHBIE KOMIIETEHITHH CTIIOCOOCTBYIOT OBJIIA/ICHUIO HaBBIKaM
CaMOCTOSITENILHOTO TOMCKa, aHalu3a M O0TOopa HeoOXoaumol uHGOpMaluu, YMEHHUIO
peoOpa3oBhIBaTh, COXPAHATH U NIEPEAaBaTh e¢;

- MpOOJIEeMHAasT KOMITETEHIIUS BKIIFOYAET MOJCITHUPOBAHUE NESITEIHLHOCTH B ACIEKTHON WIIH
WHOHW peaJIbHON CHUTYyaIlH, TOTOBHOCTh K PEIICHUIO MPOOJIEMBI;

- KOMIIETEHIUSI JINYHOCTHOTO COBEPILIEHCTBOBAHMS HaIlpaBieHa Ha OCBOEHHUE CIOCOOOB
MHTEJUIEKTYaJIbHOT O, JTyXOBHOTO, buznyeckoro caMOpa3BUTHUA, SMOLIMOHAIbHOM
CaMOpETYJISIIIH, CAMOTIOIEPKKH, CAMOYTIPABIICHHSI, CAMOMCCIICIOBAHNUS;

- KOMMYHUKAaTUBHAas  KOMIIETEHIMS  Pa3BUBAeT: yMEHHE B3aUMOJEHCTBOBaTh C
OKpY> KaIOIUMH JIIOABMHU U COOBITHSIMHU, NMPUOOPETEHNE HABBIKOB PabOThI B TpyIIe, BiajJeHUE
COLIMAJILHOM POJIbIO B KOJIJICKTUBE.

B dopmax u meTonax oOydeHwus:

- nudepeHnrpoBanHOe 00yUCHHE;

- UHIUBUyaJbHas,  MCCIEAOBaTelIbCKasi, OKCIHEpPUMEHTaJbHasi U  ONBITHUYECKAS
NeSITeNIbHOCTb.

[Iporpamma amantupoBana mist geredr 11-13 mer (6 xmacc). OCHOBY IporpamMMmbl
COCTaBIISICT BBINOJIHEHUE JOCTYIIHBIX MPAKTUYECKUX 3a/JlaHUi M BO3MOXHOCTh HCIOJb30BaTh
3HAHUS B MIOBCEHEBHOMN JKU3HH.

KonnuectBo obyuaromuxcs B rpynnax ot 10 — 12 yenosexk.

Jannast mporpamma paccuuTaHa Ha | ron oOydenuss ¢ oOmwmMm obobemMoMm —34 yaca.
YpoBeHb yCBOEHHS MPOrpPaMMbl — O3HAKOMUTENbHBIN. Pexkxum 3ansartuii:1 pa3 B Hemento mo 1
yacy (34 ygaca B rox). [IpogomkurensHocTs 3aHaTUS — 40 MUHYT.

@opMbI U PEXHUM 3aHATUH, NPEAyCMOTPEHHBIE MPOrpaMMOM, COINIACylOTCS C HOPMaMHU
CanlluH un Bkto4aeT B ce0s1 TEOPETUUECKYIO U MPAKTHUECKYIO YacTh.

[IporpaMMHBIil MaTepuan pacCunuTaH:

- Ha TEOPETUYECKUE 3aHATHUS (CEMHHApBI, JIEKIUH, Oece/bl, BAKTOPUHBI); - MIPAKTUYECKHE
paloThl (OMBITHI, SKCHEPUMEHTHI, JlabopaTopHble paboThl). CocTaB IpyHnbl — MOCTOSHHBIM.
['pynmsl yuammuxcsi — pa3HOBO3PACTHBIE.

Ieab 1 32124 IPOrpamMMel

Lenr mporpamMmbl: A7 yIOBJIETBOPEHHS]  MHAWBUIYaTbHBIX MOTPEOHOCTEH B
€CTeCTBEHHOHAYYHOM OOpa30BaHMsI M BOCIUTAHUS YyYallMXCs Ha OCHOBE 3HaHUM 00
OKpY’KalOIlleM MHpE, CAMOCTOSITENbHO INPHOOpPETaeMBIX B IPOILIECCE BBINOJHEHHUS Yy4yeOHO-
UCCIIEI0BATENLCKUX U IPOEKTHBIX padoT.



OcHoBHbIE 337a4u:

OO6pazoBatenbHbIe (PEAMETHEIC):

- chopmMupoBaTH TOHUMAHUE BCEOOIICH CBS3H SIBICHUN TIPUPO/IBI;

- I03HAKOMUTh C OCHOBHBIMM METOJAAMM U MPUHIUIAMH BEIEHHUS MCCIEN0BAaHUN MU
AKCIIEPUMEHTOB.

Hayuuts:

- (hopMynTupOBaTH MPEIMET, 1IeTb U 3a]1a4d UCCIIeIOBAHUS, BBIIBUTATh TUIIOTE3Y;

- HAXOJUTh W aHAJIM3UPOBATh HHPOPMAIMIO O TOM, 4YTO HM3BECTHO 00 HCCIEAyEMOM
SIBJICHUU;

- POBOJMTH OIBITHI U SKCTIEPUMEHTHI;

- coOmoaTh MpaBujia JTMYHONW W OOIIECTBEHHOW TEXHUKHM O€30MacHOCTH; 0€30MacHOCTH
MIPY MPOBEIEHUHU IPAKTUUECKUX padOT (3KCIIEPUMEHTOB, ONBITOB);

- aHaJIM3UPOBAThH PE3YJIbTAThl IKCIEPUMEHTOB, (OPMYIUPOBATH BHIBOIBL;

- HCTIONIb30BaTh J1abopaTopHOe OOOPYJOBAaHWE M HWHCTPYMEHTHI, HEOOXOIUMBIE IS
MIPOBEJICHUS UCCIIEOBAHNUS;

- BUJIETh KpacoTy B (U3HMKE TMPUPOAHBIX SBJIEHHM, Oosee TIIyOOKO UyBCTBOBATb
MIPEKpPAacHOE, 4YTO JOJKHO CIHOCOOCTBOBATH BOCIHMTAHUIO HEPAaBHOAYIIHOI'O OTHOUIEHHS K
npobaeMaM OKPYIKAFOIIECH CPeIbI.

JInuHoCTHBIE:

- chopMHpoOBaTH OTBETCTBEHHOE OTHOIIEHHE K BBIMIOJIHAEMOM paboTe;

- pa3BUTh KadecTBa, mo3Bossitone A¢hGeKTHBHO paboTaTh B KOJJIEKTHBE, pEIIaTh
CIIOPHBIE BOIIPOCHI OECKOH(IIMKTHO, B MpOIlecce JUCKYCCUU HAa OCHOBE B3aUMHOT'O YBaXKCHHUS;

- pa3BUTh TBOPYECKHM MOJXOJ K HCCIEI0BATEIbCKON NEATENbHOCTH; - CPOPMHUPOBATH
aKTUBHYIO, OOIIECTBEHHYIO KU3HEHHYIO MMO3UIHIO.

MeranpeameTHbIE:

- chopMHpOBaTH AKTUBHYIO HCCIIEI0BATENbCKYIO MO3UIINIO;

- chopmMHpoBaTh HABBIKM KOHIIEHTPAI[MH BHUMAaHHS, CIIOCOOHOCTH OBICTPO BKIJIIOUATHCS B
pabory;

- copMHpoBaTH CHOCOOHOCTH K CaMOCTOSITEIbHOMY AaHajM3y, HAaBBIKOB YCTHOH U
MMCBMEHHOM peuu, MaMsTH.

Pa3Burs:

- M0003HATENBFHOCTD U YBICYEHHOCTB;

- HaOMIOIATENIBHOCTh M yMEHMSI  MOAJEPKMBAaTh  NPOU3BOJILHOE  BHUMAHHE, -
3aMHTEPECOBAHHOCTD B PE3yJIbTaTaX MPOBOJUMOI0 UCCIICIOBAHMUS.



4

Conep:xanue y4eOHOro njiaHa

Tewma 1. Benenue

3HaKOMCTBO ¢ rpynmnoil. Texuuka 0e301nacHOCTH.

Hemn wu 3amaun nporpammsbl. llpupoma. Senenust npupogsl. Yto wu3yyaer ¢usuxa?
Habmroienus u onbIThl — METO/Ibl HAYYHOT0 103HaHus. M3mepenne pusnueckux BEJIUYUH.
DOopMBI KOHTPOJISL: OIIPOC.

Tema 2. V3zmepsiem

Teopus
W3mepenuss u usmepurenbHble npubopel. M3MmepeHue nuHEHHBIX pa3MepoB Ten. EauHuIbI
m3mepenusi. Mamepenue tmomanu. WM3mepenue o0béma Ten. M3MepuUTENbHBIN UIUHAD
(mensypka). Eqununer uamepenus spemenu. Macca. Msmepenne maccsl. [Ipaktiudeckue 3aHATHS
1.CaMopieNibHBIE BECHI.
2.VI3mepeHue JUIMH MaibIX Te.

@DopMBbl KOHTPOJIS: MMpaKTUYecKas padora.

Tema 3. U3 uero Bcé cocTout?

Teopus
U3 gero cocrodar Bemectsa. Moiekynna. Ctpoenue BemectBa. [1moTHOCTS.

[TpakTnueckue 3aHATHS

1.I3roToByieHrE MOACIIH MOJIEKYI.

2. HabGmroieHne pa3InyHbIX COCTOSTHUI BEIIECTRA.

3.Habmonenue muddysum.

4.0npeneneHune MIOTHOCTH MPUPOTHBIX MaTEPHAIOB (KapTodens).
DOopMBI KOHTPOJIS:

-(poHTaTBHBIN OTPOC;

-IpakTH4ecKas padboTa;

-TECTUPOBAHHUE;

-caMoCTOsITeIbHAs padoTa.

Tema 4. B mupe B3auMoielicTBUSA

Teopus
HNuepuus. BzaumopeiictBue ten. Cuna. M3mepenue cuii. [loueMy 3aocTpeHHBIE HpPEAMETHI
kosiroun? 3akoH [lackansa. Apxumenosa cuia.

[IpakTuueckue 3aHATUS

1.Monens MepTBOM NIETIIH

2.Habmroienre pa3andHbIX BUJIOB AehOpMaIiiu
3.13roroBnenue Mmozaenu (poHTaHA.

®opMbI KOHTPOJISA:

- OIIpOC;

-pakTudeckas pabora;

-TE€CTUPOBAHUE;

-caMOCTOsATeIbHas paboTa;

Tema 5. B mupe npupoast

Teopus
B mupe aBuxymuxcs ten. HaGmroneHne OTHOCUTENBHOCTH JBHKEHUS. A JIBIKETCS JM Teno?
Tpaextopus. Ilpoiinennsiit myts. CkopocTb. HaOmroneHue TpaekTopuu JIBUXKEHUs mapuka. B
MHpe 3ByKa. YTO Takoe 3ByK M Kak ero cosnate? B mupe temnotel. Temneparypa. M3mepenue
TeMIEepaTypbl BOJbI, Bo3ayxa. [Ipaktuueckas pabota: MOXHO 71 BOJLy BCKUTISITUTh B OyMaKHOM
crakanunke? B mupe cBeta. Kak o6pasytorcs Tenn? Ot yero ObIBaeT panyra? B
MHUpE MarHeTu3Ma: MAarHUTHbIE TaHUbL. B MHUpE AIEKTPUUECTBA: SIIEKTPU3AIHL.
[IpakTuueckue 3aHATUS
1.HutsHoii Tenedon
2.Kumsatok B OyMa)XHOM CTaKaHYHKE
3.MaruuTHbsIe€ TaHIIBI



4. DAeKTpOTPyCHIIIKA.
@OpMBI KOHTPOJISA:

- 0IIPOC;

- IpaKTU4ecKas padora;
- TECTUPOBAHUE.

Tema 6. B mupe sHepruu

Teopus
[Ipocteie MexaHu3Mbl. OHeprus. Buael sHepruu. AnbTepHaTHBHBbIE HCTOYHUKU SHEPTUU:
MEXaHUYECKHUE AJIEKTPOCTAHLUHU, IPWIMBHBIE 3JIEKTPOCTAHIMM OHOJIOrMYECKOE TOIUIMBO.
AToMHast 3Heprus u 6€301acHOCTb.

[IpakTnueckue 3aHATHS

1.M3yuenue neiicTBUs pblyara U MpoCThIX MEXaHU3MOB
2.BbrynciieHre MeXaHu4ecKon paboThI.

@OpMBI KOHTPOJISA:

-0Ipoc;

-pakTuyeckas padora.

Tema 7. BelnosHEHNE MUHU-TTPOEKTOB
Omnpenenenrio Ha3BaHUS MPOEKTa, LEIM MU 3a0ad HCCIEeNOBaHUS, O(QOPMIIEHUIO PE3YyJIbTaTOB
IIPOEKTHON  JESATENBHOCTH. Odopmienne pe3ynbTaToB MPOEKTHOMN JEATEIIbHOCTH.
3amnura npoeKTa.

@opMBI KOHTPOJISA:
-IpakTH4ecKas padboTa;
- TBOpUECKas pabora;

- IIPOEKT.

IIlnanupyemMsble pe3yJibTaThl

K xonIy Kypca o0y4ueHus ydamuecs: OyayT 3HATh:

- 4TO M3y4YaeT PU3MKa,;

- CMBICI NOHATUH: (u3nyeckoe sBIEHHE, (U3NYECKUH 3aKOH, BEIIECTBO, MaTepus,
B3aUMO/JICHCTBHUE;

- IpuMepbl  (U3MYECKUX  SIBJICHUI: MEXaHWYECKHUX, TEIUIOBBIX, 3JEKTPUUYECKUX,
MarHUTHBIX, CBETOBBIX SIBJICHUSAX;

- U3MEpUTENbHbIE MPUOOPBI, KOTOPHIMU MOJb3yeTcs (U3MKa: UX CXOACTBA M OTIMYHUSA;
Ha3Ha4Y€HUE U IPaBUJIa UCIIOIb30BAHUS IPUOOPOB U 00OPYIOBAHUS AT SKCIIEPUMEHTOB.

- YTO TAKOE MOJIEKYJIA U JIeNaTh €€ MOJENb U3 MOAPYYHBIX CPEICTB;

- COCTOSIHUS BELIECTBA U UX CBOWCTBA;

- IOHATHE IUIOTHOCTh, MHCTPYMEHTBHl HEOOXOAUMBIE JUIsl ONpEAETCHUs IUIOTHOCTH -
MeXaHu3M sBJIeHUs Tuddy3uu;

- YTO TaKOE CHUJIa U KaKue CUJIbl OBIBAIOT, BU/IbI CUJI U UX OTIMYUTEIbHBIE OCOOEHHOCTH;

- 3aKoH [lackans i KUAKOCTEN U ra3os;

- COOOIIAIOIIKECs COCYbI M X OCOOEHHOCTB;

- 3aKOH Apxumena;

- IPOCTBIE MEXAHU3MBI;

- MeéXaHu4eckas pabora;

- OCHOBHBIE METO/Ibl, IPUMEHSIEMbIE B HCCIIEA0BATENLCKON ESITEIbHOCTH. OYyAyT YMETh:

- IIOJIb30BAThCS J1A0OPATOPHBIMU HPUOOPaMU M HHCTPYMEHTaMM, HEOOXOAMMBIMH IS
BBITIOJTHEHUS] KOHKPETHOTrO HccienoBaHus. BecTu 3amucu HabmrofeHUil TeTpaau U padoueit
TETPay;

- IPEACTABIATD PE3YJIbTaThl U3MEPEHMUI;

- pemiaTh MPOCTEHIINE KayeCTBEHHBbIE 3a/laud Ha MPHUMEHEHHE HM3YUYCHHBIX (H3UUYECKUX
3aKOHOB;



- OCYHICCTBJIATH CaMOCTOSITCIbHBIN IIOUCK I/IHq)OpMaI_II/II/I C€CTCCTBCHHOHAYYHOT' O
COACPIKaHUA C HUCIOJIB30BAHUCM PA3JIMYHBIX HCTOYHHKOB (y‘le6HBIX TCKCTOB, CIIPABOYHLIX U
HAYYHO-TIONMYJISIPHBIX M3/1aHUH, KOMIIBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB

Wutepnera), ee 00pabOTKy M MPEICTAaBICHUE B Pa3HBIX (POpPMax;

- UCIIOJIb30BAaTh HpI/IO6peT€HHI)I€ 3HAaHUA W YMCHHSA B HpaKTHHGCKOﬁ JACATCIIbHOCTH,
OO6aaTh HaBBIKAMU:

- CAaMOCTOATENBHBIX HAOMIOICHUH 32 00BEKTOM HCCIIEeIOBAHUS;

- I3MEPEHUH TEeMIIepaTypbl, Macchl, 00bEMa, pACCTOSHUS, pPa3MEPOB MalbIX Tel C
IIOMOIIBIO PANOB, IIPOMEKYTKA BPEMEHU;

- cOOpKM YCTaHOBKH JUIsI SKCIIEPUMEHTA I10 OIMCAHUIO, PUCYHKY, CXEME;

- IOCTAHOBKHU 3KCIICPUMECHTA,

- BBIIIOJIHEHUS peepaTUBHON U HEOOBIION HCCIe10BaTEIbCKON PabOTHI.

- UCIIOJIb30BaHUs  J1abopaTOpHOro  OOOpYyNOBaHMUS, HUHCTPYMEHTOB M  IpHOOPOB,
HCO6X0)II/IMBIX I MPOBCACHUSA ONBITOB U SKCIICPUMECHTAJIbHBIX I/ICCJ'IG)IOBaHI/II\/II, B TO

YHCclie, BBIXOALIUX 32 paMKU Kypca (PU3HKHU CPEHEN LIKOJIbI;

JIM4HOCTHBIE pPe3yNbTaThl. Yyaluecs Oy IyT MpOsBIATS:

- OTBETCTBEHHOE OTHOIIIEHNE K BBIITOJIHIEMOMN pa60Te;

- KayecTBa, MO3BOJSIOMHKE A(PPEKTHBHO paboTaTh B KOJUIEKTHBE, peEIaTh CIIOPHBIC
BOTIPOCHI OECKOH(IIMKTHO, B TIPOIECCE AMCKYCCHM Ha OCHOBE B3aMMHOTO YBAXCHHS, -
TBOPYECKHH TIOAXOJ K HCCIEIOBATEIbCKONW JEATEIEHOCTH; - aKTHBHYIO, OOIIECTBEHHYIO
KU3HEHHYTO TTO3UITHIO.

MeranpeaMeTHble pe3yabTaThl. Y ydammxcs Oy1yT c(pOpMHPOBAHBL:

- aKTUBHAs MCCJIEI0BATENbCKAs TO3ULINS;

- HAaBBIKM KOHIICHTPAIlM BHUMAaHUS, CIOCOOHOCTH OBICTPO BKIIFOUATHCS B paldOTY;

- CHOCOOHOCTh K CaMOCTOSATENIBHOMY aHaJM3y, HaBBIKOB YCTHOW M NHMCBMEHHOH pedH,
HaMSTH.

- 110003HATEIBHOCTh U YBJIEYEHHOCTb;

- HaOJMIOAATeNIbHOCTh M YMEHMsl  IHOJJIEpPKUBaThb  IPOU3BOJBHOE  BHHUMAHHE; -
3aMHTEPECOBAHHOCTh B pe3yJibTaTax MPOBOJAUMOI0 UCCIIEIOBAHHUS.

DopMbI ATTECTALMHU

MexaHHU3M OLIEHKH pe3yJIbTaTOB

B crpykType mporpammbl BBIIENSAIOTCS JABA OCHOBHBIX KOMIIOHEHTa - TEOPETUYECKUH U
npaktnyeckuid. [locnennuit  Bkiarouaer B ce0f  OTpabOTKy IPAKTUYECKMX  HABBIKOB,
HEOOXOIUMBIX JUIsl peau3alMd HCCIelOBaHUsA, U COOCTBEHHO BBIIOJHEHUE IMPOEKTHOW WU
HCCIIeI0BAaTENIbCKOW PaboThl. B CBSI3M ¢ 3THM MeXaHM3M OLIEHKHM IOJY4YaeMbIX pe3yJIbTaToB
MOJKET OBITh PA3JIUYHBIM.

Texymuii KOHTPOJIb 32 YCBOGHHEM TEOPETHUECKOro MaTepuajla HOCHT XapakTep OIpoca
WIN 3a4€TOB IO OTAEIbHBIM TeMmaM (paszenam). Tekyluid KOHTPOJIb OCBOEGHUS MPAKTUYECKOH
YaCcTH [IPOrpaMMbl OCYILIECTBIIETCS B IIPOLIECCE BBITOJHEHHSI FOHBIMH MCCIIEIOBATENISIMU 3TaloOB
CaMOCTOSITENIBHBIX paboT.

@®opMOIll UTOrOBOr0 KOHTPOJIS, B JIAHHOM Ciydae, SIBJSETCS ydacTHe O0ydarolerocs B
KOH(epeHIINH, IPEACTaBICHNE U 3alIUTa IPOEKTHO-UCCIIEI0BATENLCKOM paboThI.

OneHo4yHbIC MaTepHAIbI

Mertoabl mearoruyeckoi JUAarHOCTHKH: OMpPOC, HAOMIOAEHUE, TEeCTUPOBAHHUE, M3ydeHUE
[eIarOrMYeCKO  JIOKyMEHTallul , YCTHas M NHUCbMEHHas (MHIMBUAYyallbHas) MpOBEpKa
c(OPMHPOBAHHOCTH TE€X WM HHBIX KauyecTB IIKOJbHUKA; MpoeKkTHas paboTta. Cucrema
JIMarHOCTHKHU BBIPAKAETCA B COTJIACOBAHMM TEM M COJEPKaHHs MPOBEPOK, (HOpM M METOJIOB.
[TapannenbHO W3Y4YEHUIO MPEAMETHBIX JOCTHKEHUN IIKOJIBHUKOB OMpEIEIseTcs pa3BUTHE psiaa
TaKUX Ka4yecTB, KaK TPYyAOJIIOOME, BOJISI U OTBETCTBEHHOCTb, TBOPUYECKUH M HMHUIMATUBHBIN
MOJIXO/ K JesiaM, Kpyro3op u ap. JlaHHble METO/Ibl MOXHO MCIOJIb30BaTh KaK JUISl TEKYIETO TaK
U 17151 IPOMEXYTOYHOTO KOHTPOJISI OCBOEHHSI 00pa30BaTEIbHOM MPOTpaMMBI.



MeTtoauyecKue MaTepUuaJIbl

Jlia peanuzauuu [IporpaMMbl HEOOXOIUMBI CIIEAYIOIINE YCIOBHUS:

- HaIM4Yhe Y4eOHOrO TIOMEIICHUS CO CTOJaMH W CTYJBSIMH, JOCKOH, TEXHHYECKHM
000pyZI0BaHUEM JUIS JEMOHCTPAIIMK HArJSIIHOTO MaTepHaia, BUJIEO- U ay TMOMAaTepUaIIOB;

- yaeOHOE TIOMEIIEHUE JODKHO OBITh MPHUCIIOCOOJICHO U TPOBEACHHUS (U3NYCCKUX
OIBITOB U SKCIIEPUMEHTOB, B TOM YMCJIE U JUIMTEIBHOIO XapaKTepa;

- HaJIM4Ke€ HarJIJHOrO U AUJIAKTUYECKOr0o MaTepuaia (TaOluibl, CXEMbI U APYTOe);

- HUIMYUE TEXHUYECKHX U JIA0OpATOPHBIX CPEACTB: HWHKEHEPHBIA KaIbKYJISATOD,
SIIEKTPOHHBIC M alTeUHbIE BECHI, PYJIETKa, CEKYHAOMEp, TEPMOMETp, OapoMeTp, XUMHUYecKas
nocyja (MUOETKH, NOpoOMpKH, KoaObl, yamiku lletpu u T.1.), cpeacrBa HMHIMBUIYaJbHOU
3aIUTHI,

- HAJIMYMEe METOANYESCKOI ONOINOTEKH;

- HATMYHAE KOMITBIOTEpA, HMHTEPAKTUBHBIX KOMIBIOTEPHBIX IMPOrPaMM, CKOPOCTHOTO
noctyna B VIHTepHeET, A OCYIIECTBIIEHUS MOAOOPKH MH(POpPMALUMK U JUTEpaTypbl IO TeMam
BBITNIOJIHSAEMBIX HCCIIE0BAHUN.

[IpaxTnueckas yactb [Iporpammsl peaan3yercst ¢ UCIOIb30BAaHUEM Pa3IMUHbIX TPUOOPOB
Y UHCTPYMECHTOB:

- BECHI,

- TEPMOMETPHI,

- MarHUTHI,

- IJTaCTHHA U3 OPrcTeKIa,

- maboparopHas mocyzaa (MpoOUpKH, KOJIOBI, MUMETKH, Jamku [letpu u T.11.), - cpencraa
WHIUBUAYaTbHON 3alUTHI.

[IpumepHbIe TeMbI y4eOHO-HUCCIIEI0BATENBECKUX PadOT, BBIIOTHAEMBIX 00YUYaIOIIMMUCS:

«BnysitHue MarHUTHOTO TOJISI HA POCT PACTEHUN»

«BnusHUE BIIAKHOCTH BO37yXa Ha pOCT pacTeHmit» «Moit ¢oHTan». VcnbiTanue Mmoaenu
(donTaHa.

«/3yueHue CHEKHOTO MOKPOBA BO ABOPE LIKOIbDY.

CpenctBaMu peanu3aluy IporpaMMbl Kypca sIBIISIETCS:

- cozanue atMocdepbl 3aMHTEPECOBAHHOCTH KaXI0T0 00ydaroierocsi B pabore

TPYIIIBI TyTEM BOBJICUEHUS €ro B yU4eOHYIO AESITENbHOCTD;

- CTUMYJIUPOBaHHE OOY4YaIOIIUXCSl K BBICKA3bIBAHHMIO, HCIIOJNIB30BAHUIO PA3IUYHBIX
CrO0CcO0O0B BHITIOJHEHUS 3a/1aHUM;

- HCIIOJIb30BAHKUE HA 3aHATHUSAX PA3IMYHOrO TUAAKTUYECKOrO MaTepuana, MMO3BOJISIFOIIETO
oOyuaroumcs BbIOUpaTh HauOoJee 3HaYUMBbIE 7Sl HUX BUIBI M (OPMBI yU€OHOTO COJCpKAHUS;

- IPOBE/ICHUE HA 3aHATUAX 3aHUMATEIbHBIX OMBITOB U ()POHTAIBHBIX PabOT, 3HAYUTEIHHO
YCHIIMBAET UHTEPEC 00YUaIOIINXCS.
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Y4edHo -TemaTHUYECKHIi IJIaH

Ne Paszpnein. Tema. Bcero B oM uncne  |[@opmel
n/m 4acoB | Teopust [[Ipakr |KOHTPOISA
uKa
1. BBenenue B 00pa3oBaTe/ibHYI0 IPOrpaMMmy. 1 1 -
1.1. | Yro takoe ¢pusuka? Kak pu3nku noaydaror 1 1 - Omnpoc
nHdopmanuio o mpupoje? [pasuna
0€e301acHOro o0palleHus C BEIeCTBaMU B ObITY
U B TabopaTopuu
2 H3mepsiem 1 0 1

2.1. |3mepenus u u3MepuTeNbHBIC TPHOOPHI. Macca. 1 0 1 [TpakTrueckas
W3mepenue maccbl. CaMo/1ebHbIE BECHI. paboTta
M3MepeHne TMHEHHBIX pa3MEpOB.

[Mpaktudeckas pabdora «M3mepenune mimH
MAJIbIX TeID.
3 |H3 4ero Bce cocTOUT? 6 3 3

3.1. |Yrto BHyTpH BemecTtBa? OT vero tena 1 1 0 O poHTATBHBIN
paz0yxarT? onpoc
Monenb Mosekyibl. COCTOSIHHS BEeIleCTBa.

3.2. |[Ipaktnueckas padbora «HaGmronenue paznmuunbrx| 1 0 1 [TpakTrueckas
COCTOSIHUI1 BEIIeCTBa» paboTta

3.3. [[louemy TpyaHoO pazopBaTb  Tpoc? 2 1 1 [TpaxTrueckas
B3aumoieiicTBue 4acTHIl BEIIECTBA. pabota, Tect
[IpakTiueckas pabota «Habmonenue nuddysuu
B JKUJKOCTHU U Traze»

3.4. [[InotHocTs. [IpakTuyeckas pabota 2 1 1 [IpakTnueckas
«OrmpeneneHue MmIOTHOCTH MPUPOTHBIX pa0ora,
MaTepUaIOBY. CamocrosTen
(xapToderst) pHas paboTa

4 |B Mmupe B3aumMo/eicTBuUs 9 5 4
4.1. Nuepuwus. 2 1 1 [TpakTrueckas

[IpakTruyeckas padora «MoJiesb MEpTBOii
[IETIIN»

paboTa, onpoc




4.2. |B3aumopeiictBue ten. Cunbl. U3mepenue cuil. 1 1 0 Tect
Cuna tpenus. [lonb3a u Bpen. Cuiia ynpyrocTu.

Habmnroienne BOSHUKHOBEHHSI CHITBI YIIPYTOCTH
npu nedopmarun

4.3. [[Ipaktuyeckas pabora «Habmonenue paznuunsix| 1 0 1 [TpakTrueckas
BUJIOB JIepopMaIium pabora

4.4. |llouemy 3aocTpeHHble mpeAMETbl Komrouu? 1 1 0 Tecr
/laBiieHME TBEPIBIX TEIL.

Onpenenenre JaBleHUs TBEPAOIO Tela.

4.5. [3axon ITackans. /laBiieHre B )KUIKOCTSIX U ra3ax. 1 1 0 |CamocrosATenbHasd
JlaBneHue Ha TIIyOMHE KUIKOCTH. pabora
CooO1aromuecst Cocy/abl.

4.6. |®ontan. MsroroBneHne monenu GoHTaHA 1 0 1 [TpakTrueckas

pabora

4.7. |AcnbiTanue coOCTBEHHBIX MoeNieil poHTaHa 1 0 1 [IpaxTrnueckas

pabora

4.8. |ApxumenoBa cwia. Mope, B KOTOPOM HEJb3s 1 1 0 Ompoc
YTOHYTh?

5 |B mupe npupoabl 10 6 4

5.1. |B Mupe IBWXKYIIUXCS TE. 1 1 0 Ompoc
Habmtoienne OTHOCUTENbHOCTU ABUKEHUSA. A
NIBUKETCS JTU TEN0?

5.2. [Tpaextopus. [Ipoiinennsiii myTh. CKOPOCTbD. 1 1 0 @poHTaNIBHBIN
Habntoienue TpaekTopuu JBUKEHHUS [IapUKa. orpJic

5.3. B mupe 3ByKa. 1 0,5 0,5 [TpaxTrueckas
UTto Takoe 3BYK M Kak €ro co3nars? HutsHoU pabora
TeneoH

5.4. B mupe Temorsl. Temneparypa. 3mepenue 2 1 1 IIpaxTrueckas
TCMIICPATypPhbl BOABI, BO3yXa. pa60Ta, OoIIpocC
[IpakTnyeckas pabora: MOXXHO JIn BOLY
BCKUIIATUTH B OyMa)KHOM CTaKaHUUKe?

5.5. |B mupe cBera. 1 1 0 Omnpoc

Kak oOpasytorcst Tenu? Ot yero ObIBaeT paayra?
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5.6. B mupe mMaruerusma: MarHUTHBIE TAHIIbI 1 0,5 0,5 [IpakTuueckas
pabota
5.7. |B Mupe 3eKTpUYecTBa: IEKTPU3AIHL. 2 1 1 [IpakTnueckas
[IpakTudeckas pabora: DIEKTPOTPYCHIIKA. pabota, TecT
5.8. |CamocrosTenbHOE HCCIIeJOBAaHUE 1 0 1 [TpakTrueckas
pabota
6 B mupe 3Hepruu 2 1 1
6.1. [TIpocteie MexaHU3MEL M3yueHuUe neiCTBUS 1 0,5 0,5 [TpakTuueckas
pBIUara v MpoCThIX MEXaHU3MOB paboTa, onpoc
6.2. [Dueprus. Bunpsl sHeprun. Mexanuueckas padora.| 1 0,5 0,5 [TpakTryeckas
Brruncienue MexaHU4eCKOi padoThlI. paborta, ompoc
7 |BbInoiHeHHEe MUHH- ITPOEKTOB 4 3 1
7.1. |OmnpeneneHuro Ha3BaHUS MPOEKTA, SN U 3a/1a4 2 2 1 [IpakTnueckas
Hccae0BaHus, O(OPMIICHUIO PE3yIbTaTOB pabora,
[MPOEKTHOM AESATEIbHOCTH TBOpYCCKasd
pabora
7.2. |OdopmiieHHe pe3ysbTaTOB MPOEKTHON 2 1 0 TBopueckas
NesITeNIbHOCTH. paboTta
7.3 |3ammura npoekra. 1 1
NTOI'O: 34 19 15
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KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE

Paznen

Tema

Jara

Pa3znea 1
BBenenue.

Uro takoe ¢usuka? Kak pusuxu
MOJTY4aroT WH(POPMAIIHIO O IPHpoie?
ITpaBuia Ge30macHOro oOpareHus ¢
BCILIECTBAMU B OBITY U B J1a0OPATOPHH.

03.09

Pa3nen 2 U3mepsiem

W3mepenuss u usmepuTenbHbIE
puOOpHI. Macca. U3mepenue

Macchl. CaMO/IeTTbHBIE BECHI.
H3Mepenne TMHEHHBIX pa3MEpPOB.
[IpakTnueckas pabota «M3mepenue nanuH
MaJbIX TEJ.

10.09

Pa3znen 3
«U3 4gero Bce
COCTOUT?»

Uro BHyTpH BeniectBa? OT 4ero rena
paz0OyxaroT?
Mogens MomnekyJibl. COCTOSIHUS BEIIECTBA.

17.09

[IpakTnueckas pabota «Habmonenue
Pa3IMYHBIX COCTOSHUI BEILIECTBA»

24.09

[ToueMy TpyaHO pa3opBaTh TpocC?
B3anMomelicTBre YacTHIl BEIIECTBA.

01.10

[IpakTrueckas pabora «Habmrogenue
muddy3un B KUAKOCTH U Ta3e»

08.10

II;moTHOCTE.

15.10

[IpakTrueckas padora «OnpeneneHue
IUIOTHOCTU IPUPOJIHBIX MaTePUAIOBY.
(xapToderns)

22.10

10

11

12

13

14

Pasznen 4
«B mupe
B3aMMOJAEeHCTBUNI»

Nuepuusi.

05.11

[IpakTuueckas padora «Mojelb MEpTBOM
HETIN

12.11

B3anmogpeiictue ten. Cunsl. U3mepenue
cui. Cuna tpenus. [lons3a u Bpen. Cuna
ynpyrocti. HaGmioienue BO3HUKHOBEHUS
CHWJIBI YIIPYTOCTU TIpH iehopManuu

19.11

[IpakTtuyeckas padora «Habmonenue
pa3INYHBIX BUAOB AedopMarIimy

26.11

[Touemy 3a0CTpeHHBIE TPEAMETHI
kotoun? JlaBineHue TBEPABIX Tell.
Ornpenenenue naBieHUs TBEPIOTO TeaA.

03.12

3akon ITackas. I[aBHeHI/Ie B XKHUJKOCTAX
1 rasax. I[aBJ'IeHI/Ie Ha FJ'IyGI/IHC
KHUAKOCTH. COO6H.[&IOH.[I/ICC$I COCYbI.

10.12

15

®onTan.M3roroBieHne MOIEIIN (I)OHTaHa.

17.12
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16 HcneiTtannecoOCTBEHHBIX MOJEIIEH 24.12
¢doHTaHAa.
17 ApxumenoBa cuna. Mope, B KOTOpOM 14.01
HEJIb351 yTOHYTb.
18 WNuepumst. 21.01
19 Paznen S B Mupe aBrKyImmxcs Ted. 28.01
«B mMupe npupoan» HaGnronenne oTHOCUTENBHOCTH
IBIWDKEHUA. A IBUKETCS JIU TEIO?
20 TpaexroopusllyTs. 04.02
21 B mupe 3ByKa. 11.02
UTto Takoe 3BYK M KaK €ro co3aaTrhb?
Hursnoit renedon.
22 B mupe temmorsr. Temmnepatypa. 18.02
N3mepenne TemmiepaTypsl BOJIBI, BO3IyXa.
23 B mupe temmorsr. Temmnepatypa. 25.02
N3mepenne TemmiepaTypsl BOJIBI, BO3IyXa.
24 [TpakTrdeckas padota: MoxHo iu Boxy | 04.03
BCKHUIISITUTHh B OYMa)KHOM CTaKaHYUKe?
25 B mupe cBera. 11.03
Kak obpa3zytorcs Tean? OT dero ObiBaeT
paxyra?
26 B mMupe marnetusma: MmarautHbie TaHipl | 18.03
27 B Mupe amexTprdecTBa: 3JIeKTPU3aLIHSL. 08.04
28 [TpakTrueckas padora: 15.04
DJIEKTPOTPYCHIIIKA.
29 CaMOCTOSTENbHOE UCCIIEJOBAHUE 22.04
30 Pazgen 6 «B mupe [Ipocteie Mmexanu3mbl. M3yuenue 29.04
SHEPrum» JIEWCTBUA pblyara v mpoCThIX
MEXaHHU3MOB
31 Oneprus. Bunp! sneprun. Mexanndeckas | 06.05
paboTta. Beruncrnenue MexaHun4eckou
paboTHI.
32 Paznen 7 OrnpeneneHuo Ha3BaHUs IPOEKTA, LU 13.05
Boinosnenue MUHU- M 3aJ1a4 UCCIIEIOBAHNU, O(bopMJleHmo
NPOEKTOB pE3yNIbTAaTOB MPOEKTHON IEATEIBHOCTH
33 Odopmiienne pe3yabTaToB MPOESKTHOM 20.05
NS TeTbHOCTH
34 3amuTa IpoeKTOB. 27.05
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MaTtepuajabHO- TEXHUYECKOe ofecnieyeHue:

BHyTpeHHHMHM yCIOBUAMU peaIM3alui IPOrPaAMMBI SBJISIIOTCS:

- HaJIM4ue y9e0HOT0 MOMEIIEHUS ISl IPOBEACHUS 3aHATHIA,

- HAJIMYMUEC HaIJIAAHBIX U METOANYCCKUX MOCOOMH (CXGMI)I, IJI1aKaThbl, IPC3CHTALUH,
CIIpaBOYHasl IUTEPATYpa)

Ilepeyens 060pya0BaHNs, C TOMOIILIO KOTOPOIo OyIeT peaju30BaHa JaHHAS
nporpamMma:

- IEpCOHAIbHBIA KOMIBIOTEPHI (1 1IT);

- udpoBas adboparopust «Apxumen (3 mir);

- obopyoBaHue A5t 1a0OPATOPHBIX PadOT U IKCIIEPUMEHTOB;

- BeO-KaMepa JuIsl JIeMOHCTPAIMU YKCTIEPUMEHTOB;

= JaTYUK HAIIPSA)KCHUA I[BnyaHaJ'IBHBIﬁ;

- mudpoBasi BUIEOKaMepa.
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