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IHosicHUTEILHAA 3aMHCKA

Kraccsl: 6

KonnuecTBo yacoB o yueOHOMY I1aHy: Bcero 34 yaca; 1 yac B HEACIIO.

[ImanupoBaHue COCTaBIEHO Ha OCHOBE Y4eOHO-MeToauyeckoro mocodus «Pabouas
mporpaMMa BHEYPOUHOH JIeATENbHOCTH JJs OCHOBHOM WIKOJIBI 5-6KiIacchl», aBTOPHI-
cocrasurenu E.M Ilynexko, A.T. Illynexko, Mocksa: «bunowm. Jlaboparopus 3nanuii», 2012 r.

JlonoyHUTENbHAS oOmiepa3BuBaroias nporpamma €CTECTBEHHOHAYYHOM
HaNpaBJICHHOCTH «3aHUMaTeNbHas GU3MKa» pazpadoTaHa HAa OCHOBE:

— O®epepanbHbiM 3aKkOHOM OT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii
denepanuny;

— Ilpukaza MunucrepctBa npocsemenus P® ot 22.03.2021 Ne 115 «O06 yTBepkaeHun
[Topsinka opraHuM3alliM U OCYILIECTBJIEHHS OOpa30BaTEIIbHOM JIE€ATENBHOCTH I10 OCHOBHBIM
o0mieo0pa3oBaTeIbHbIM MPOrpaMMaM — 00pa3oBaTelbHBIM MpOrpaMMaM HayalbHOIO OOIIero,
OCHOBHOT'O O0ILIETO U CPEHETo 00IIero 00pa3oBaHus;

— IIpukazom Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O0 yTBepKI€HUU U BBEACHUN
B JielicTBUE (efepatbHOr0 rocyAapCTBEHHOTO0 00pa30BaTeIbHOr0 CTaH apTa OCHOBHOIO O0IIIEro
00pa3zoBaHus» (C U3BMEHEHUSIMU U JJOTIOJTHEHUSIMU );

— Ilpukaza Muno6puayku Poccuu ot 31.05.2021 Ne 287 «O0 yTBEepkK/I€HUU U BBEJCHUH B
neiictBue (heaepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOIO CTAaHAapTa OCHOBHOTO OOIIEro
0o0pa3oBaHUsY;

— IlocranoBnenusa ['nmaBHOro rocynapctBeHHoro canurapHoro Bpaua P® ot 28.09.2020
Ne28 «O6  yrBepxknmenun cammrapubix npaBun  CII 2.4.3648-20  «CanutapHo-
SMUAEMHOJIOTHYECKHe TpeOOBaHMS K OpraHu3alusM BOCHUTaHHMS W OOydYeHHUs, OTAbIXa U
037I0POBJICHUS AETEN U MOJOJCKU»Y;

- Ilpuxaza MunucrepcrBa I[IpocBemenuss Poccum ot 9.11.2018roma Nel96 «O6

YTBCPKACHUN Hop;ml(a opraHu3alvi U OCYIICCTBJIICHUSA O6pa30BaTeHLHOﬁ ACATCIIBHOCTH II0
JOITOJIHUTCIIbHBIM O6H.I€O6p830BaTCJ'ILHBIM nporpamMmmam» .

®du3nkKa — 3TO HayKa O MPHUPOJE, B KOTOPOH (U3MUECKUN IKCTIEPUMEHT SIBIISIETCS BaXKHBIM
METOJIOM HcclieoBanus. O0yueHue GU3NKe HENb3sl PEJCTABUTH TOJIBKO B BUJE TCOPETHUSCKUX
3aHATHH, Jake eclid OOydYaroIMMCsl Ha 3aHSATHUSX MOKa3bIBAIOTCA TOJIBKO JAEMOHCTpPAllMOHHBIC
¢dusnyeckue omnbIThl. [IpoBeeHNE ONMBITOB M AKCIIEPHUMEHTOB TO3BOJISCT AKTHBHO BKIIOYHTH
oOydaromuxcsi B paboTy ¢ M3y4YeHHEM M MPUMEHEHUEM 3aKOHOB (M3WKHM Ha 3aHATUAX. DTO
JIOCTUTACTCS TPHU BBHITIOJTHCHUH OOYYAIOIIMMHUCS JTA00OPATOPHOTO (PU3UYECKOTO IKCIIEPUMEHTA,
KOrla OHM CaMU COOMPAOT YCTaHOBKH, MPOBOIAT M3MEpeHHs] (PU3UYECKHX BEJIHYMH,
BBITIONHSIOT ONBITBEL. OMHUM W3 HaNpaBlICHUH MpeIaracMoro Kypca SIBJISETCS IPOBEICHUE
0OJBIIOr0 KOJIUYECTBA 3aHUMATENBHBIX OIBITOB MO (PU3UKE.

JlonomHuTEIbHAS obmieoOpa3oBareabHas mporpaMma €CTECTBCHHOHAYYHOM
HANpaBIEHHOCTH  «3aHuUMaTeNnbHas  (U3HKa» mpelHa3HayeHa I peaiu3anuu
€CTECTBEHHOHAYYHOTO O00pa30BaHMS M BOCIUTAHUS JIETEH W MOJIPOCTKOB HA OCHOBE 3HAHUU 00
OKpYXAaloIleM MHUpPE, CaMOCTOATEIbHO MPHUOOpETaeMbIX B TIPOIECCE BBHIMOTHEHHS y4eOHO-
WCCIICIOBATEIILCKUX M MPOCKTHBIX pabOT C HCITOJIb30BaHKEM 000pynoBanus «Toduka pocTay.

AKTYyanbHOCTh TPOTPaMMBI  3aKJIIOYAIOTCS B pealu3allid  eCTECTBEHHOHAYYHOTO
0o0pa30oBaHUs M BOCIHMTAHUS JCTCH M IMOJPOCTKOB HAa OCHOBE 3HAHHWN 00 OKpYKAIOIIEM MHpE,
CaMOCTOSITENIbHO TMPHOOPETaeMBbIX B TPOIECCE BBHIMOTHEHUS YYEOHOUCCIEAOBATEIbCKUX U
MIPOEKTHBIX paloT.

[Tegaroruyeckas 11e1eco000pa3HOCTh MPOTPAMMBI:

OCHOBHOE MECTO B IIpPOrpaMMe 3aHHMAaeT IKCIIEPUMEHT W HaOIoAcHUS, pediieKcus. ITo
pa3BUBaeT yYMEHHE JIOTMYECKH MBICIUTh, BUIETh KOJWYECTBEHHYIO CTOPOHY MPEAMETOB U
MIPUPOIHBIX SBJIICHUM, JIETaTh BBIBOJIBI, 0000IIATS.



N3yuenue smeMeHTOB (U3UKU NPEANoiaraeT OpraHu3alio U MPOBEACHUE MPAKTHUECKUX
paboT Ha OCHOBE CaMOCTOSITEIbHOM JAEATENBHOCTH OOyyaroluxcs MpH  00CYXICHUU
HA0JII0JaEMBIX U M10JTy4aeMbIX PE3YJIbTATOB.

JlaHHas mporpaMma HalpaBJieHa Ha:

—CO3JIaHH€ yCIIOBUH JJISl pa3BUTHUS peOCHKa;

—pa3BUTHE MOTHBALUU K IIO3HAHUIO U TBOPYECTBY;

—o0becrevueHrne YMOIIMOHAIBHOTO OJIaronorydus peOeHka;

—npuoOIieHue 1eTei K 0011eYeI0BeYeCKUM LIEHHOCTSIM;

—TIPOPHUIAKTUKY aCOLUAIBHOTO MOBEICHHS,

—CO3JlaHM€ YCJIOBUH [UId COLMAIBHOIO M MNPO(ECCHOHAIBHOIO CaMOOIIPEIeIICHUS;
MHTEJUIEKTYyalIbHOE M JIyXOBHOE PA3BUTHS JIMYHOCTH PeOCHKA; — YKPEIJICHHE NCHUXUYECKOTo U
(U3U4ECKOro 3/10pOBbSI.

[TpyHIMIT KOMIIETEHTHOCTHOT'O 10/1X0/1a, KOTOPBIN aKLEHTUPYET BHUMAHUE Ha Pe3yJIbTaTe
o0Opa3oBaHus, NpUYEM B KayecTBE pe3ysibTaTa pacCMaTpUBAeTCd HE CyMMa YCBOEHHOM
uH(popMalny, a CIOCOOHOCTh peOeHKa JeMCTBOBATh B PA3IMUHBIX MPOOJIEMHBIX CUTYAIUIX:

- yueOHO-TI03HaBaTEIbHbIE KOMIETEHLUMH Yy4aT YMEHHMIO CTaBUTh LEeIb U 3a/auH,
BBIJIBUTaTh TUIIOTE3Y, IIIAHUPOBATh CBOIO JEATENIbHOCTh, AaHAJIU3UPOBATH U JI€JaTh BHIBOJ,

- nH(pOpMaIMOHHbIE KOMITETCHIIUU CIOCOOCTBYIOT OBJIa/ICHUIO HaBbIKaM
CaMOCTOSITENIFHOTO TIOMCKAa, aHaiu3a W oTOopa HeoOXoAuMol HWH(POpPMAILMU, YMEHHUIO
peoOpa3oBbIBaTh, COXPaHITh U IepeiaBaTh e€;

- poOJIeMHAss KOMITETCHIIUSI BKIIIOYAET MOJICIMPOBAHNE JCSITEIHHOCTH B ACTIEKTHOM WU
MHOM pealbHOM CUTYallH, TOTOBHOCTh K PEIICHUI0 IPOOIeMBlI;

- KOMIIETEHIIUSI JINYHOCTHOTO COBEPIIECHCTBOBAHMSI HAIlpaBJI€Ha Ha OCBOEHHE CIIOCOOOB
UHTEJUIEKTYaJIbHOT O, JYXOBHOTO, ¢bu3nveckoro CaMOpPa3BUTHA, HMOLMOHAIBHOM
CaMOpETyJISILIMM, CAaMOTIOIEPKKHU, CAMOYTIPABJICHUSI, CAMOUCCIIEI0BAHUS;

- KOMMYHUKaTHUBHasE ~ KOMIIETEHIMs]  pa3BUBAeT: yMEHHME  B3aUMOJICHCTBOBaTH ¢
OKpPYXaloIMMH JIIOJAbMH U COOBITUSIMHU, NPUOOPETEHNE HABBIKOB PAabOTHI B IpyIIE, BIaJCHUE
COLIMAJILHOW POJIbIO B KOJIJIEKTUBE.

B ¢opmax u metogax oOydeHus:

- muddepeHrpoBaHHOE 00yUEHUE;

- MHIUBUyajbHas,  MCCIENOBATENIbCKas, OKCIEPUMEHTaJbHAs WM ONBITHUYECKAS
JeSITEIIbHOCTD.

[Tporpamma amantupoBaHa anst gered 11-13 ner (6 kmacc). OCHOBY HpOrpaMMBl
COCTaBJISIET BBIMIOJIHEHUE JIOCTYIIHBIX MPAKTHMUECKUX 3aJaHUNA M BO3MOXHOCTb HCIOJIb30BaTh
3HAHMS B IOBCEAHEBHOMN )KU3HHU.

KonnuecTtBo obyyaromuxcs B rpynnax ot 10 — 12 yenosexk.

JanHas mporpamma paccuMtaHa Ha 1 rox oOydeHus c¢ oOmmM obdbeMoMm —34 daca.
YpoBeHb yCBOEHHSI MPOrpaMMbl — O3HAKOMUTENbHBIA. Pexxum 3ansatuii:l pa3z B Hepento mo 1
yacy (34 yaca B ron). [IpogomkurenbHOCTh 3aHATUS — 40 MUHYT.

@OopMBI M pEXUM 3aHATHHA, IPELYCMOTPEHHBIE IPOTPAMMOM, COTJIACYIOTCA C HOPMaMH
CanlluH u BkIt04aeT B ce0st TEOPETUUYECKYIO U MPAKTHUECKYIO YacTh.

IIporpamMHBIIl MaTEpHAIl PACCUUTAH:

- Ha TEOPETUYECKUE 3aHATHS (CEMMHApBI, JIEKIUH, Oece/bl, BAKTOPHHBI); - MIPAKTHYECKHUE
paboThl (OMBITHI, SKCIEPUMEHTHI, JTabopaTtopHble padoThl). CocTaB TIpynmbl — MOCTOSHHBIN.
['pynmsl yyamuxcst — pa3HOBO3PaCTHBIE.

Heab 1 3a1a4mM nporpamMmsl

[lenp mporpaMMmsel: JUIs  yJOBJIETBOPEHHMS WHAMBHUIYaJbHBIX NOTpeOHOCTEH B
€CTEeCTBEHHOHAyYHOM o0Opa3oBaHUsl W BOCIUTAHHUS ydallUXCsd HAa OCHOBE 3HAHMHM 00
OKpY’KalOIIIeM MHpE, CaMOCTOSTEIbHO INPHOOpPETaeMbIX B IPOILIECCE BBIMOJHEHHUS Yy4yeOHO-
HCCJIEIOBATEIBCKUX U MPOEKTHBIX PadoT.



OCHOBHBIE 3aJaYH:

OO6pa3zoBareabHbIC (MPEAMETHBIC):

- chopMupoBaTH MOHUMAHUE BCEOOIEH CBS3H SBICHUN TIPUPO/IBI,

- IO3HAKOMUTh C OCHOBHBIMM METOJaMU M TPUHIMIAMH BEICHUS HCCIEAOBAHUNA U
HKCIIEPUMEHTOB.

Hayuuts:

- (hopMynTUpOBATh MPEIMET, IIeJb U 3a]1a41 UCCIIEIOBaHUS, BBIBUTAaTh TUIIOTE3Y;

- HAXOJIUTh ¥ AaHAJIM3UPOBATh HHQPOPMAIMIO O TOM, YTO HM3BECTHO 00 HCCIEAyeMOM
SIBIICHUU;

- IPOBOJUTH OIBITHI U SKCIIEPUMEHTHIL;

- cOOMIOIaTh TpaBUJIa JIMYHOW W OOMIECTBEHHOW TEXHUKH 0€30MacHOCTH; OE30MacCHOCTH
IIPU NIPOBEICHUU MPAKTUYECKUX PAOOT (IKCIIEPUMEHTOB, OMBITOB);

- aHAJIM3UPOBAThH PE3YIBTATHl IKCIIEPUMEHTOB, (POPMYITHPOBATH BHIBOIBL;

- HCIIOJIb30BaTh JlabopatopHoe OOOpyAOBaHHWE W WHCTPYMEHTBI, HEOOXOIUMBIC IS
NPOBE/ICHUS HCCIIECIOBAHUS;

- BUJIETh KpacoTy B (¢u3MKe MPHUPOAHBIX SBICHHM, Oojee TIIyOOKO YyBCTBOBATh
NpEeKpacHoOe, YTO JOJDKHO CIOCOOCTBOBATH BOCIHMTAHUIO HEPABHOAYIIHOTO OTHOUICHHS K
npo0biieMaM OKpPYKaroIIel Cpeibl.

JInuHOCTHBIE:

- chopMHpOBaTH OTBETCTBEHHOE OTHOIICHHE K BHITIOTHSAEMOI paboTe;

- pa3BUTh KayecTBa, MO3BoJsOMMEe AS(P(EKTUBHO padOTaTh B KOJJICKTHBE, pEIIATh
CIIOPHBIE BOIPOCHI OECKOH(IIUKTHO, B MPOIlecce JUCKYCCUU HA OCHOBE B3aUMHOTO YBaXKCHHUS;

- Pa3BUTh TBOPUYECKUI MOAXOJ K HCCIIENOBATEIBCKON AEATENBHOCTH; - C(HOPMHPOBATH
AKTHUBHYIO, OOIIECTBEHHYIO )KHU3HEHHYIO MMO3UIIHIO.

MeranpenmeTHslie:

- chopMHpOBaATH AKTUBHYIO HCCIIEI0BATENIBCKYIO MMO3UIIUIO;

- chopmMHpoOBaTH HABBIKM KOHIICHTPAIIUM BHUMAHMS, CIIOCOOHOCTH OBICTPO BKIJIFOYATHCS B
padory;

- copmMHpoBaTh CHOCOOHOCTH K CaMOCTOSITEIbHOMY aHaliu3y, HaBBIKOB YCTHOM H
MUCbMEHHOW peuu, MaMsITH.

Pa3Buts:

- TF0003HATENFHOCTH U YBIICYEHHOCTH;

- Ha0MIOIaTeIbHOCTh M yMEHHS  TMOAJEPKMBATh  MPOU3BOJBHOE  BHHMAHHE, -
3aMHTEPECOBAHHOCTH B PE3yJIbTaTax MPOBOJANMOTO UCCIIETOBAHHS.



4

Conep:xanue y4eOHOro miaHa

Tema 1. Beenenue

3HaKOMCTBO ¢ rpynmnoii. TexHuka 0e30macHoCTH.

Ilemn wm 3amaun nporpammbl. Ilpupona. SABnenus npupozasl. Uto wusydaer ¢usuka?
Habmtonenus 1 onbIThl — METOJIbI HAYYHOTO MTO3HaHUs. Vi3Mepenne pu3nuecKux BeTHYHH.
@DopMBI KOHTPOJISA: OIIPOC.

Tema 2. U3mepsem

Teopus
W3mepenuss U u3MepuUTeNbHbIE TpUOOpHL. M3MepeHne TUHEHHBIX pa3MepoB Ted. EnuHUIb!
u3Mepenus. M3mepenue 1iomanu. W3mepenune o0béMa Ten. M3mepuTenbHbld  LTUIMHAD
(men3ypka). Equnuiisl usmepenust Bpemenu. Macca. M3mepenue macceol. [Ipaktuueckue 3ansTus
1.CamoenbpHEIE BECEL.
2.M3Mepenue JUIMH MaJIbIX TeJl.

@DopMbI KOHTPOJIS: IPaKTUYecKas paboTa.

Tema 3. 13 uero Bcé cocTouTt?

Teopus
N3 uvero cocrosT BemectBa. Monekyna. Ctpoenue Bemecta. [ITOTHOCTD.

[TpakTHueckue 3aHsATHS

1.U3roToBnenne Moaenu MOJIEKYII.

2. HaGnroieHue pa3iuyHbIX COCTOSIHUN BEILECTBaA.

3.Ha6monenue nuddysum.

4.0mpenesieHue MIOTHOCTH MPUPOIHBIX MAaTepUaANIOB (KapTodes).
DOpMBI KOHTPOJIA:

-(ppoHTaNBHBIH OMpOC;

-paKkTuyeckas padora;

-T€CTUPOBAHHUE;

-caMOCTOsTeNbHas padboTa.

Tema 4. B mupe B3aumozeicTeus

Teopus
WNuepuus. BsaumopeiictBue ten. Cuna. W3mepenue cuin. [loueMy 3a0CTpeHHBIE NpPEAMETHI
komoun? 3akoH [lackansa. Apxumenosa cuia.

[TpakTueckue 3aHATHS

1.Mopenb MEepTBOI MeTIH

2.Ha0imroieHne pa3InaHbIX BHIOB JAe(opMarum
3.13rotoBnenue moaenu GoHTaHa.

DOpMBI KOHTPOJISA:

- OIIPOC;

-pakTUyeckas padbora;

-T€CTUPOBAHUE;

-CaMOCTOsITeNIbHAsA padoTa;

Tewma 5. B mupe npupoibt

Teopus
B mupe nBwxymuxcsa ten. HaOmroneHne OTHOCHTENBHOCTH JBMXKEHUS. A JIBMKETCS JIU TeJo?
Tpaekropus. [Ipoiinennsiii myts. Ckopocts. HabOmioneHue TpaekTopuu JABMKEHHUs IIapuka. B
Mupe 3ByKa. YTo Takoe 3BYK M Kak ero cozgarb? B mupe temnorel. Temneparypa. M3mepenue
TeMIepaTypbl BoJIbl, Bo3ayxa. [IpakTuueckas padora: MoXHO J1 BOJly BCKUIISITUTh B OyMaKHOM
crakaHunke? B mupe cBeta. Kak oOpasytorcs Tenn? Ot yero ObIBaeT panyra? B
MHUpE MarHeTu3Ma: MarHUTHbIe TaHIbL B MHpE 3JIEKTPUUYECTBA: JIEKTPU3ALUS.
[TpakTHueckue 3aHsATHS
1. Hutsuoi Tenedon
2. Kunsatok B OyMa)XHOM CTaKaHUMKe
3.MarauTtHsle TaHIBI



4. DIeKTpOTpyCHIIKA.
DopMbI KOHTPOJIA:

- 0IIpOC;

- IpaKTHYecKas pabora;
- TECTUPOBAHUE.

Tema 6. B mupe snepruun

Teopus
[Ipoctbie MexaHu3Mbl. OHeprus. Buabl sHeprum. AJbT€pHATUBHBIE HCTOYHUKU SHEPIUU:
MEXaHMYECKUE DJICKTPOCTAHIMH, NPWIMBHBIE JJIEKTPOCTAHLIUN OWOJOTHYECKOE TOILIHBO.
ATOMHas 3Heprus U 6e3011aCHOCTb.

[IpakTrueckue 3aHATHS

1.M3ydenue neicTBUs pbluara M NpoCThIX MEXAaHU3MOB
2.Bpruncnenrue MexaHu4ecKoi padoThl.

@DopMbI KOHTPOJIA:

-0IIpoc;

-IpaKTHyecKas padora.

Tema 7. BolnonHeHnEe MUHU-TIPOEKTOB
OnpezneneHuio Ha3BaHUsS IPOEKTa, LEJIUW M 3aJad HCCleloBaHMs, O(GOPMIICHUIO DPE3yJIbTaTOB
IPOEKTHON  J1€ATENbHOCTH. Odopmiienne pe3yabTaToOB IMPOECKTHOM JESITEIIbHOCTH.
3anuTa npoekTa.

DOpMBI KOHTPOJIA:
-[paKTHyecKas paboTa;
- TBOpUecKasi padoTa;

- IPOEKT.

IInanupyemble pe3yabTaThl

K koH1y kypca oOyueHus ydamuecs: OyayT 3HATh:

- 9TO u3y4aeT QU3NKa;

- CMBIC]I TIOHATHM: ¢u3ndeckoe sBjIeHUE, (U3NYECKUH 3aKOH, BELIECTBO, MaTepHus,
B3aMMOJICHCTBHE;

- IpuUMepbl  (QU3MYECKUX  SBJICHHM: MEXaHWYECKHX, TEeIUIOBBIX, JJIEKTPHUUECKUX,
MarHUTHBIX, CBETOBBIX SBJICHUSIX;

- U3MepUTENbHbIE MPUOOPBI, KOTOPHIMU MOJIB3YETCs (U3MKA: UX CXOJACTBA U OTIMYHUS;
Ha3HaueHHe U MpaBUIIa UCIIOJIb30BaHUs TPHOOPOB U 00OPYIOBAHUS /TSl SKCIIEPUMEHTOB.

- YTO TAKO€ MOJIEKYJIa U JieJaTh €€ MOJIENb U3 MOJPYUHbBIX CPEJICTB;

- COCTOSIHUS BELIECTBA U UX CBOMCTBA;

- IOHSATHE TJIOTHOCTb, MHCTPYMEHTBHl HEOOXOIUMBIE /JIsi ONpEeAeNeHUs IUIOTHOCTH -
MEXaHU3M siBJIeHUs U dy3un;

- YTO TAKOE CHUJIa U KaKue CUJIbI ObIBAIOT, BUJIbI CUJI U UX OTIIMUYUTEIbHBIE OCOOEHHOCTH;

- 3aKoH [lackains 11 KUAKOCTEN U ra3os;

- COOOMIAIOIINECS COCYABI U UX OCOOEHHOCTH;

- 3aKOH ApXHUMena;

- IPOCThIE MEXaHU3MBI;

- MeXaHuvecKkas pabora;

- OCHOBHBIE METO/Ibl, IPUMEHSEMBIE B HCCIIEIOBATENIbCKON ACSITETbHOCTU. OYAYT YMETh:

- IOJIb30BAThCS JIA0OOPATOPHBIMU MPUOOPAaMU U MHCTPYMEHTAMH, HEOOXOAMMBIMU IS
BBITMIOJTHEHUs] KOHKPETHOTO HccieqoBaHus. Bectu 3amucu HabmoaeHWil Tetpaau u padoueit
TETpaIu;

- IPE/ICTABIATh PE3YIbTaThl U3MEPEHMUI;

- pemaTth MpocTeiiline KadecTBEHHbIE 3aJjaud Ha MPUMEHEHHE HM3YYEHHBIX (PU3HUECKUX
3aKOHOB;



- OCYIIECTBJIATh ~ CAMOCTOSITENIBHBIA ~ TOUCK  HMH(OpMamuu  eCTeCTBEHHOHAYYHOTO
COJEpKAHUS C MCIIOJIb30BAaHMEM pa3IMYHBIX MCTOUYHUKOB (Y4eOHBIX TEKCTOB, CIPAaBOYHBIX U
HAYYHO-TIOMYJISIPHBIX U3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB

HNHuTtepHeta), ee 00pabOTKy M IpeICTaBICHNUE B Pa3HBIX (GOpMax;

- ICTIOJIb30BaTh TPUOOPETCHHBIC 3HAHUS M YMEHHUS B MPAKTHYECKOW JEATEIbHOCTH;
OO6nanaTh HaBBIKAMMU:

- CaMOCTOSITEILHBIX HAOIIOIEHUH 32 00BEKTOM HCCIICAOBAHUS;

- I3MEPEHUN TemImeparypbl, Macchl, 00BbEMa, pPACCTOSHUA, Pa3MEPOB MalblX Tel C
MIOMOIIBIO PSJIOB, TPOMEKYTKA BPEMEHHU;

- COOPKH YCTaHOBKH JIJIs1 SKCIIEPUMEHTA [0 ONUCAHUIO, PUCYHKY, CXEME;

- IOCTAaHOBKH SKCIIEPUMEHTA;

- BBINOJIHEHUS pedepaTUBHON 1 HEOOJIBLION HCCIe0BATENbCKON paboThI.

- ICTIOJIb30BAHUSL  J1A0OPATOPHOTO  OOOPYAOBaHMS, WHCTPYMEHTOB U  NPHUOOPOB,
HEOOXOUMBIX JUIsl IPOBEIEHUS OIBITOB U HKCIIEPUMEHTANIBHBIX UCCIIEI0BaHUH, B TO

YHCIIe, BEIXOSIINX 32 PAMKH Kypca (U3HUKH CPEAHEN IIKOJIbI;

JInuHOCTHBIE pe3yJbTaThl. Yyamuecs OyayT NPOsBIATh:

- OTBETCTBEHHOE OTHOIIIEHUE K BBINOJIHSAEMON padoTe;

- KayecTBa, NO3BOJsIOIKE APPEKTUBHO paboTaThb B KOJUIEKTHBE, pELIaTh CIOpPHbIE
BOTIPOCHl OECKOH(JIMKTHO, B TIPOLECCE MAUCKYCCHM Ha OCHOBE B3aWMHOTO YBaXCHUS; -
TBOPYECKUHA TOAXOJ K HCCIIEAOBAaTENbCKOM JAEATENbHOCTH; - AKTUBHYIO, OOIECTBEHHYIO
YKU3HEHHYIO MO3ULIUIO.

MertanpeameTHble pe3yibTaThl. Y ydamuxcs 0yayT cpOpMHUPOBAHBI:

- aKTMBHasl UCCJIE10BaTENIbCKas MTO3UIINS;

- HaBBIKM KOHIIEHTPALlUU BHUMaHUS, CIOCOOHOCTH OBICTPO BKJIFOYATHCS B paldoTy;

- CIOCOOHOCTh K CaMOCTOSITEIbHOMY aHaJN3y, HAaBHIKOB YCTHOW M THCHMEHHOW pedH,
HaMsTH.

- M0003HATENBHOCTD U YBJIEYEHHOCTB;

- HaOMIOJATeNbHOCTh M YMEHHMsS  TOJJIepKMBaThb  NPOM3BOJbHOE  BHUMAaHHE; -
3aMHTEPECOBAHHOCTD B PE3YJIbTaTax MPOBOJUMOTO UCCIIEIOBAHUS.

D®opMbl aTTECTALMH

MexaHH3M OLIEHKH Pe3yJIbTaToB

B crpykType mporpamMmbl BBIIENSIOTCS IBa OCHOBHBIX KOMIIOHEHTA - TEOPETUYECKUN U
npaktndeckuid. Ilociaennuit  BrimroyaeT B ce0s  OTpabOTKYy MNPaKTHUECKUX  HABBIKOB,
HEOOXOJUMBIX JJISl peajlu3aliy MCCIEI0BaHUsA, U COOCTBEHHO BBINOJIHEHHWE MPOEKTHOM WU
UCCIIEI0OBATEIbCKOW PabOThl. B CBSI3M ¢ 3TUM MeXaHM3M OLICHKHM MOJIYYaeMBIX pe3yJbTaToB
MOYET OBITh Pa3IHIHBIM.

Texyuuii KOHTPOJIb 32 YCBOGHHEM TEOPETHUECKOro MaTepHajia HOCHT XapakTep Orpoca
WIM 3a4€TOB 10 OTAENIbHBIM TeMaM (paszzaenam). Tekyuuil KOHTPOJIb OCBOECHUS MPAaKTHUECKOM
YaCTH MPOTrpaMMBbl OCYIIECTBISETCS B MPOLIECCE BHIOJHEHNS FOHBIMM MCCIIEJOBATENIIMU TANOB
CaMOCTOSITENIbHBIX PaloT.

@®opMOil UTOrOBOr0 KOHTPOJISL, B JaHHOM ciyd4ae, SBISETCS ydacTHe OOydaroIierocsi B
KOH(epeHIINH, IPEICTaBICHNE U 3aIIUTa TPOEKTHO-UCCIIe10BaTEIbCKON PabOTHI.

OneHo4YHbIC MATEPHAJIBI

MeTtoapl nenaroruueckoi JUarHOCTHKH: OMpOC, HaONIOEHUE, TECTUPOBAaHUE, U3ydEHUE
Nearoruyeckoi JOKyMEHTAalluu , YCTHasg M TNHCbMEHHas (MHIUBHIyajbHas) IpOBEpKa
c(OPMHUPOBAHHOCTH TE€X WM WHBIX KauecTB NIKOJNBHHKA, MpoekTHas pabora. Cucrema
JIMarHOCTUKU BBIPAKACTCA B COIVIACOBAHMU TEM M COJEP>KaHMs MPOBEPOK, (HOpM M METOJIOB.
[TapannensHO U3YYEHHUIO MPEIMETHBIX JOCTHKEHUN IKOJIBHUKOB OTPEACIISIeTCS] pa3BUTHE Psijia
TaKUX KauyecTB, KaK TPyAOIro0ue, BOJS M OTBETCTBEHHOCTb, TBOPYECKUH M HMHUIMATUBHBINA
MOJXOJ K JesiaM, Kpyro3op u Jip. JlaHHble METOAbI MOXKHO HCIIOJIB30BaTh KaK JJIsl TEKYIIEro TaK
U JUTS IPOMEXKYTOYHOTO KOHTPOJIS OCBOSHHSI 00pa30BaTEIbHOM MPOrpaMMBl.



MeToanyeckue MaTepuabl

Jns peanuzanuu [IporpaMMbl HEOOXOIUMBI CIEAYIOLIUE YCIOBHUS:

- HaTM4Ue Y4eOHOrOo TIOMEIICHHSI CO CTOJIAMH M CTYJIBSIMH, JOCKOW, TEXHHUYECKUM
00opyA0BaHKEM AJIsl AEMOHCTPALMK HATJISAHOTO MaTepuaa, BUJEO- U ayJMOMaTepHAaIIOB;

- yaeOHOE TOMEMICHHE JIOJDKHO OBITh TPHCIIOCOONICHO U TPOBEACHUS (PUINICCKUX
OTIBITOB U SKCIIEPUMEHTOB, B TOM YHCJIE U JUIMTEIHLHOTO XapaKTepa;

- HaJIM4Ke HATJISHOTO U IUJAKTUYECKOT0 MaTepraia (Ta0JIHIbl, CXEMBI U IPYTOe);

- HaIM4YMe TEXHUYECKMX U JIa0OpaTOPHBIX CPEACTB: HMHXKEHEPHBIH KaJIbKYJISTOP,
QJIGKTPOHHBIC M aNTEYHBIC BECHI, PYJIETKA, CEKYHIOMEp, TEPMOMETpP, OapoMeTp, XUMHUYEeCKas
nocyAa (MHUIETKH, NpoOUpKU, KoJObl, vamku lletpu u T.m.), cpeiacTBa WHAMBUAYAIbHON
3aIUTHI,

- HaJIM4KMe METOINYECKON OHMOINOTEKH;

- HATMYHUE KOMITBIOTEpPa, WHTEPAKTUBHBIX KOMIBIOTEPHBIX MPOTPAMM, CKOPOCTHOTO
noctyna B MHTepHeT, /Ui OoCylIecTBICHUSI NOA0OPKKM MHGOpMAIMU U JUTEpaTyphl MO TeMaM
BBITIOJTHSIEMBIX MCCIICIOBAHUN.

[TpakTrueckas yactb [IporpaMMbl peanusyercs ¢ UCIONIb30BAHUEM PA3IMYHBIX MPUOOPOB
U MTHCTPYMCHTOB:

- BECHI,

- TEPMOMETDEHI,

- MarHuThHl,

- IUTACTUHA U3 OPICTEKIIA,

- naboparopHas nocyzaa (mpobupku, KoiaObl, NMUMETKH, yamku [letpu u T.1.), - cpeacTsa
WHIMBUTYIBHOH 3aIHUTHI.

[TpumepHBIe TeMBI yUeOHO-UCCIIEIOBATENLCKUX PA0OT, BBITOIHAEMBIX O0YUYaIOITIMHUCS:

«BnusiHEEe MarHUTHOTO TOJISL HA POCT PACTCHUI»

«BnusiHME BIAXXHOCTH BO3AyXa Ha pocT pacteHuii» «Moil ¢ponran». McnbiTanue Moaenu
¢donTaHa.

«/3yueHue CHe)KHOTO TMMOKPOBA BO ABOPE IIKOIBIY.

CpencTBamu peayu3aliy IpoTpaMMbl Kypca SIBISIETCS:

- co3aHne aTMOocQephl 3aNHTEPECOBAHHOCTH Ka)XI0r0 00ydarolerocs B padore

TPYIIBI TyT€M BOBJICUEHUS €r0 B YU4EOHYIO AESITeNbHOCTD;

- CTHMYJIMPOBaHWE OOYYAIOMIUXCSI K BBICKA3BIBAHHWIO, HCIIOJIB30BAHUIO PA3TUYHBIX
CrocoO0B BHITIONHEHUS 3aJaHMIA;

- CTIOJIb30BaHNE HA 3aHATHAX PA3IMYHOTO JUIAAKTHYECKOTO MaTepHaia, MO3BOJISIOIIETO
oOydaromuMcs BEIOMpaTh Hanbolee 3HaYUMBbIE JIJIST HUX BUJBI U (OPMBI YI€OHOTO COACPKAHMS;

- MPOBEJICHUE HA 3aHATUSAX 3aHMUMATEIHHBIX ONBITOB M ()POHTATHHBIX PabOT, 3HAYUTEIHLHO
YCHUIIMBAET MHTEPEC 00yUaIOIINXCA.



Y4yeOHo -TeMaTHYeCKNii MJIaH

Ne Pazgen. Tema. Bcero [B Tom uucie  ([@opmbl
n/m YaCOB  |Teopus [[Ipakt |KOHTPOIS
HKa
1. BBenenue B 00pa3oBaTe/ibHYIO IPOrPamMmy. 1 1 -
1.1. | Yro Takoe ¢pusuka? Kak pusuku mosydaroT 1 1 - Ompoc
uHpopmaruto o nmpupoxe? [Ipapuia
0e30MmacHOro o0palleHus C BEECTBAMU B OBITY
U B jabopaTopuu
2 N3mepsiem 1 0 1

2.1. |A3mepeHus u u3MepuTeIIbHBIC TPHOOPHI. Macca. 1 0 1 [TpakTrueckas
3mepenne macchl. CaMOJIeNIbHBIE BECHI. pabota
3MepeHne TUHEIHBIX pa3MepOoB.

[TpakTiueckas pabota «M3mepenue nauH
MaJbIX TEJ».
3 |U3 yero Bce cocTOMT? 6 3 3

3.1. [Uro BHyTpH BemecTBa? OT vero tena 1 1 0 ®poHTaTBHBII
pazoyxator? ompoc
Moenb MoseKyibl. COCTOSIHUS BEIIECTBA.

3.2. [[Ipaktuyeckas pabora «Habmogenne paznuanerx| 1 0 1 [TpakTuyeckas
COCTOSTHUI BEILIECTBa» pabota

3.3. [[louemy TpymHO pazopBaTh  Tpoc? 2 1 1 [IpakTrueckas
Bz3anmoielicTBre YaCcTHIL BENECTBA. paborta, TecT
[IpaxTuueckas padota «Habmonenue muddy3un
B )KHJIKOCTH U Ta3e»

3.4. [[notHocts. [IpakTnueckas pabora 2 1 1 [TpakTnueckas
«OmnpeneneHue MIOTHOCTH MPUPOTHBIX paborta,
MaTepUajIOBy. Camocrosren
(xapToderst) bHas padoTa

4  |B Mmupe B3aumMojeicTBus 9 5 4
4.1. Wnepuwus. 2 1 1 [TpakTrueckas

[IpakTuyeckas pabora «Mojesb MepTBOH
MIETIIN

pabota, onpoc




4.2. B3ammopeiictBue Ten. Cwibl. I3mepenue cui. 1 1 0 Tect
Cuna tpenus. [lons3a u Bpen. Cuiia yrpyrocrtu.

Habo1eHne BOSHUKHOBEHUS CUIIbI YIIPYTOCTH
pu aeGpopMaIiu

4.3. [[Ipaktuueckas padora «Habmonenue paznuyabix| 1 0 1 [TpakTrueckas
BUJIOB JichOpMAaIT) pabora

4.4. [loyemy 3aoCTpeHHbIE TMpeaMeTsl Komwoun? 1 1 0 Tect
JlaBiieHue TBEPABIX TEIl.

Ornpenenenue JaBieHUs TBEPAOro Tela.

4.5. [Baxon Ilackans. JlaBneHne B KUIKOCTIX U Ta3ax. 1 1 0 |CamocTtosiTenpHas
JlaBieHue Ha TTTyOWHE )KUIKOCTH. pabora
CooOmiaromnmecs COCy/Ipl.

4.6. (@ontan. M3roroBiaenue mojaenu (oHTaHa 1 0 1 [IpakTrueckas

pabora

4.7. |Acnbrtanue coOCTBEHHBIX Mojienel (poHTaHa 1 0 1 [IpakTnueckas

pabora

4.8. |ApxumenoBa cuiia. Mope, B KOTOPOM HEJb34 1 1 0 Ompoc
YTOHYTb?

5 |B mupe npupoasbl 10 6 4

5.1. |B mupe nBuxymuxcs Tei. 1 1 0 Omnpoc
Ha0roieHre OTHOCUTEITLHOCTH JBUKCHHS. A
MBHKETCS JIU TEJIO?

5.2. [Tpaextopus. [Ipoiinenssiit myts. CKOpPOCTH. 1 1 0 ®poHTaTBHBII
Habmtoienue TpaekTopun ABUKEHUS [IIapUKa. orpJic

5.3. B mupe 3ByKa. 1 0,5 0,5 [TpakTuueckas
Uto Takoe 3BYK M Kak ero co3naTth? HutsaHoi pabota
renedoH

5.4. B mupe ternotsl. Temnepatypa. M3mepenue 2 1 1 [IpakTnueckas
TEMIEPATypPhl BOJBI, BO3yXa. paborta, onpoc
[TpakTudeckast pabota: MOXHO JTH BOILY
BCKHUITSITUTH B OyMa)KHOM CTaKaHYHKe?

5.5. B mmpe cBera. 1 1 0 Omnpoc

Kak o6pasytorcs Tenu? Ot yero ObIBaeT pagyra?
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5.6. B Mupe mMarseTu3Ma: MarHUTHBIE TAHIIBI 1 0,5 0,5 [IpakTuueckas
pabora
5.7. |B mMupe 35eKTpuuecTBa: MIEKTPU3ALINSL. 2 1 1 [IpakTueckas
[TpakTudeckas pabora: DIEKTPOTPYCHILKA. pabora, Tect
5.8. |CaMocTOATEIBHOE UCCIIEIOBAHNE 1 0 1 [TpakTuueckas
pabora
6 B Mupe 3neprun 2 1 1
6.1. [[Ipocteic MexaHu3MbI. 3ydcHue neiicTBUS 1 0,5 0,5 [IpakTuueckas
pbIYara u MpoCThIX MEXaHH3MOB paborta, onpoc
6.2. [Dueprus. Bunbl sHepruu. Mexanuueckas padora.| 1 0,5 0,5 [IpakTrueckas
Bbruuciienne MexaHu4eckoi paboThl. paborta, onpoc
7 |BpImoJiHeHHe MMUHHU- IPOEKTOB 4 3 1
7.1. |OmnpeneneHuro Ha3BaHUs IPOEKTA, LEJIN U 3a7a4 2 2 1 [IpakTnueckas
ycclieIoBaHus, 0(pOPMIIEHHIO Pe3yIbTaTOB pabora,
[IPOEKTHOM JIESITEIBLHOCTH TBOpYCCKad
pabota
7.2. (OdopmieHue pe3yiabTaTOB IMPOEKTHON 2 1 0 TBopueckas
NesITeTbHOCTH. pabota
7.3 [Bammura mpoekTa. 1 1
NTOT'O: 34 19 15
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Kane}mapno-TeMaaneCKoe NJIAHUPOBAHHUE

Paznen

Tema

JlaTa

Pazgen 1
BBenenue.

Urto takoe pusuka? Kak pusznku
MOJy4aroT UH(POPMAIIHIO O IPHpoIE?
[IpaBuna 6e30macHOTO OOpaIIeHHS C
BEIIECTBAMH B OBITY U B JJAOOPATOPHH.

08.09

Pa3znen 2 Usmepsiem

N3mepenuss 1 U3MepUTEIbHBIC
pUOOPBHI. Macca. U3mepenue

Macchbl. CaMO/IeNIbHBIE BECHI.
H3MepeHne TMHENHBIX Pa3MEPOB.
[IpakTuueckas pabora «3mepenue nauH
MaJIbIX TCID).

15.09

Pa3zgen 3
«H3 gyero Bce
COCTOMT?»

Uro BHyTpH BemecTBa? OT yero Tena
pa3byxarotr?
Monenb Monekyibl. COCTOSIHHSI BEIeCTBa.

22.09

[TpakTuyeckas padora «Habmonenue
Pa3InYHBIX COCTOSTHHH BeIIcCTBa»

29.09

[Touemy TpynHO pazopBath Tpoc?
BzanMoneiicTBHe yacTHI] BEIECTBA.

06.10

[TpakTuueckas padota «Habmonenue
muddy3nn B KUJIKOCTH U ra3e

13.10

IInoTHOCTE.

20.10

[Tpaktuueckas padota «OnpeneneHue
IJIOTHOCTHU IMPUPOJHBIX MATCPUATIOB).
(xapToderns)

27.10

10

11

12

13

14

Pasznen 4
«B mupe
B3aHMOJAEHCTBUA»

Hueprus.

10.11

[TpakTrueckast pabota «Monenab MepTBOit
IESTIIN»

17.11

B3aumopeiictue ten. Cunbl. U3mepenue
cwi. Cuna tpenus. [lons3a u Bpen. Cuna
ynpyrocti. HabmoeHne BO3SHUKHOBEHHUS
CHJIBI YIIPYTOCTH NPpH JepopMaLuu

2411

[TpakTuueckas paborta «Habmonenue
pa3IMYHbIX BUJOB JehopMaIium

01.12

[ToueMy 3aocTpeHHBIE TPEAMETHI
komroun? JlaBiaeHue TBEPABIX TEll.
Omnpenenenue qaBieHNs TBEPAOIO TEA.

08.12

3akon Ilackans. I[aBJ'IeHI/IC B XXUIJKOCTAX
" rasax. I[aBJ'IeHI/Ie Ha FJIY6I/IHC
KHUAKOCTH. COO6H.IE[IOH.II/ICCH COCYbI.

15.12

15

®onTad.M3roToBaeHne MOaEIN q)OHTaHa.

22.12
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16 HcnpiTannecoOCTBEHHBIX MOJIEICH 12.01
doHTaHa.
17 ApxumenoBa cuiia. Mope, B KOTOpOM 19.01
HEJB3s YTOHYTh.
18 Wuepuus. 26.01
19 Pa3znmen 5 B Mupe nBmKymmxcs Tel. 02.02
«B mupe npupoab» HaOmronenne OTHOCUTELHOCTH
IBIDKEHUA. A IBUXKETCS JIU TEJIO?
20 TpaexroopusllyTs. 09.02
21 B mupe 3ByKa. 16.02
UYro Takoe 3BYK M Kak €ro co3iarh?
Hutsanoit tenedoH.
22 B mupe Temmoter. Temmeparypa. 23.02
N3mepenue remriepatypsl BOJIBI, BO3IyXa.
23 B mupe temnotsl. Temneparypa. 01.03
W3mepeHue TeMmepaTypsl BOJIbI, BO31yXa.
24 [TpakTrueckas padorta: Moxho iu Bogy | 08.03
BCKHUISTUTD B OYMa)KHOM CTaKaHYUKe?
25 B mupe cera. 15.03
Kak o6pasyrorcst Teau? Ot yero ObIBaeT
pamyra?
26 B Mupe maraeTu3ma: MarHuTHbIC TaHIBL | 22.03
27 B Mupe anexTpuuecTBa: 3JIeKTpU3aLus. 05.04
28 [IpakTuyeckas padora: 12.04
DNEeKTPOTPYCHUIIIKA.
29 CamocTosTeIbHOE UCCIIEI0BAHNE 19.04
30 Pa3nen 6 «B mupe [Tpocteie Mexanu3Mbl. 3yueHne 26.04
JHEPrumn>» JIEMCTBHSI pbl4ara U mpoCThIX
MEXaHH3MOB
31 Ouneprus. Buner saeprun. Mexanndeckas | 03.05
pabota. Berancienne MexaHHUECKOU
paboTHI.
32 Paznen 7 OrnpeneneHnio Ha3BaHUs IPOEKTa, LU 10.05
BoinosiHenue MUHU- U 3aJ1a4 UCCIIeIOBaHMUsI, 0(OPMIICHHIO
NPOEKTOB pE3yJIbTaTOB MPOEKTHON AESITEIbHOCTU
33 Odopmitenne pe3yabTaToB MPOEKTHON 17.05
JESITEIIbHOCTH
34 3amuTa MPOEeKTOB. 24.05
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