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TlosicHUTEeTHLHAN 3aNMHCKA

KpyxoK «DBpuKal» SBIAETCSA OJHAM U3 BXKHBIX 3JIEMEHTOB CTPYKTYPBI
UHTEJUIEKTYaIbHOW HIKOJIBI HAps Ay ¢ APYTHMMH IIKOJIBHBIMHI KPYIKKaMH. Kpyxox
paccuUTaH Ha ydallluXcs, TMPOSIBIIOINX HHTEPEC K MCCIIeJOBATEIbCKOM
NIeSTeIFHOCTH B 001acTH (PU3UKO-MAaTeMaTUICCKUX AUCITUIUINH. OH nMo3BOISAET HA
6ornee riIy6oKOM ypoBHE (DOPMHUPOBATH y y4allUXCs IPEACTABICHNUE 00
M3MepeHUH QU3MYECKUX BeTMIUH, YCTPOHCTBE U3MEPUTENIBHAIX npuOoOpoB U
obpabotke naHHbIX. ColepKaHue KPY’KKa YHHBEPCAIBHO, T.K. IIOTy4EHHBIC B XOAC
€ro U3yUeHNs] yMEeHUs ¥ HABBIKY SBJIAIOTCS HEOOXOAMMBIMU MY IPOBEICHAH
n1aGopaTOPHBIX ¥ IPAKTHYECKUX PAabOT 10 TaKUM y4eOHBIM JUCIMILIHHAM, KaK
¢u3uka, MaTeMaTHKa, XUMHUS, GHOJIOTHSI, HO HM OQUH U3 0a30BBIX KypCOB HE
npearnoiaraeT CACTEMaTH3UPOBAHHOIO U3y ICHUS 9TOM TeMBI. YJalluncsa MOXKET
MCITONB30BATE OTH SHAHHSA IS IPOBEICHHS OTAEIbHBIX HCCIEN0BATENbCKIX PaboT
B JIOMAIIIHUX yCJIOBHSX.

OCHOBHOE HAa3HAUYEHHE KPYXKKa — CIIOCOOCTBOBATh (POPMHUPOBAHUIO Y
y9aruxcst [IyGOKUX U MPOYHBIX 3HAHUM 110 ¢u3MKe, pa3BUTHIO MBIIILICHHUA,
[I03HABATEILHON CaMOCTOSTEIbHOCTH, HHTEIUIEKTYalbHBIX U IIPAKTHICCKUX
yMeHM ¥ HAaBBIKOB, B TOM YUCJI€ YMEHHUH BBITIOTHATE IPOCTHIC HaOJIIOICHNUS,
W3MEpEHHs U OIBITHI, 00palaThCs ¢ NPUOOpaMH, aHATIU3UPOBATE PE3YIILTATEL
SKCIIEPUMEHTA, BEIYUCIIT TIOTPENTHOCTH U3MEPEHHH, JENaTh o6o0menus,
BBIBOJIBI ¥ TEM CaMbIM FOTOBUTH yYaIUXCs K TPYIOBOH NeATEIbHOCTH.

TeMma IIpeICTaBNIAET UHTEPEC IS yHAIUXCsl IIE U IIOTOMY, ITO 3aHATHA
TIPOBOJIATCS, B OCHOBHOM, B (hopMme J1abopaTOpPHBIX paboT ¥ BOBJIEKAIOT
cIymaTeneil B IPAaKTHIECKYIO AeSTEIbHOCTh. OKCIePHMEHTABbHBIC 3a/1aHHs
100GpaHBI ¢ yu€TON, [I03HABATETFHBIX BO3MOXHOCTEH yJaIllUXCsl, yCIOKHAIOTCA
IOCTEIIeHHO, 9TO CIIOCOBCTBYET MO3TATHOMY (OPMHUPOBAHUIO CHCTEMBI 3HAHUH,
yMeHHUH ¥ HaBBIKOB y4aIluXcsi. 3aaHus CHOCOGCTBYIOT Pa3BUTHIO (PU3UIECKOTO
MBIIUICHHS YYaIUXCs, TaK KaK MO0y IaroT K BBITIOTHEHHIO Pa3iIMIHBIX
YMCTBEHHBIX OIlepalliii: aHau3y, CHHTe3Yy, CPaBHEHHIO, 000011IeHHIO U IP.

JHoctmkenue ueneit ®I'OC npexycMaTpUBaeTCs 4€Pe3 PEIICHNAES OCHOBHBIX
3aa4 06pa30BaTENTBHON MPOrPaMMbl OCHOBHOTO 0011ero obpasosaHusl, Cpeau
KOTOPBIX 0c060€e MECTO 3aHIMaeT BKIII0UeHHe 00yJaromuXcs B y4eOHO-
HCCIIEIOBATENIbCKYIO AESITEIBHOCTD.

Hosusna npozpammot. OTIAYATEIbHON 0COGEHHOCTHIO JaHHOH
06pa3oBaTeIbHOM POrpaMMBI SIBIIIETCS HANPABIEHHOCT Ha HOpPMUPOBAHHE
yueGHO-ICCIETOBATENECKIX HABBIKOB, PA3IHYHBIX CIIOCO00B
IeSITeNIbHOCTH yYalluXcs IS yJacTHsI B UHTCPAaKTUBHBIX UIDax.

[Tporpamma mpeHa3Ha4YeHa Ul yJaluxcst 7-9 KI1acCoB M paccyuTaHa Ha 34
gaca.

CojeprkaHHe IPOrpaMMBbI IIPeyCMaTPHBaeT NpoBeaeHne 22 1a00opaTOPHBIX
paboT ¥ ONBITOB




AKTyajIbHOCTh NPOrPaMMBbI

IIpn n3yuenun pusuku B 7-9 Kiaccax nporpamma Kpy»KKa II03BOJIUT
O0JIerYuTh MOHUMaHKe (GU3MIECKUX TePMUHOB. DOPMHUPOBAHKE YCTOWYUBEIX
HaBBIKOB peIIeHUS 3a/1a4, TEOPETUYECKUX U MaTEMATHYECKHUX BEIBOJOB 3aKOHOB
IIPUPOJIBI, PA3NTUIHBIX TEOPUHA M MCCIIEIOBATEIBCKHUX IIPOEKTOB.

Ienu u 3axa9m KpyxKKa:
* OBJIAZICHHUE KOHKPETHBIMU (PU3UYECKUMHU ITOHATUAMMU, HeOOXOIUMBIMH IS
U3yYEeHHs Kypca (DU3MKY, U TPOAOIDKEHHs 0Opa30oBaHus;
* HHTEJIJIEKTYyaIbHOE pa3BUTHE ydaIuXxcs, (opMHpPOBaHUE KaueCTB MBIIILICHMUS,
XapaKTepHBIX sl GU3NUECKO# eI TeIbHOCTH ¥ HeOOXOQUMEIX ISl IIPOAYKTUBHO
JKU3HH B 00IIeCTBE;
* hopMUpOBaHHKE MpeCTABNECHHIT 06 UAESX U METOAAX U3YUEHUS TIPUPOJBL, O
¢usnke Kak hopMe e€ OIMUCAHNUS U METO/IE TO3HAHMS I€HCTBUTEIEHOCTH;
* hopMHpOBaHMe IpeCTaBIeHuH 0 (PU3MKe KaK YacTH OOIIedeIoBeuecKoi
KyJIbTYpBI, IOHUMaHHs 3HAYUMOCTH (DU3HMKH JUIS OOIIECTBEHHOTO IIPOrpecca;
* Ipo0yAUTE HHTEPEC K CAMOCTOSITETEHOMY TBOPYECKOMY MBIIILIEHHIO;
* popMHUpOBaTE y ydaIUXCs palHOHAIBHEIE YMEHHS W TIPUEMBI YMCTBEHHOM
JIeSTEIbHOCTH;
* BOCIIMTEBIBATE KYJIbTYPY MBIIIJIEHHA, MUPOBO33DEHUYECKYIO KYJIBTYPY yHaIMXCS.
Hay4WTh IPUMEHSTE U3BECTHBIE CITIOCOOKI MPOBEICHUS SKCIIEPUMEHTA B
HECTaHAAPTHBIX YCIIOBHSIX.
MeTtoae!l u cpeacrBa o0y4eHust

B paboueii [IPOrpaMMe HCIIOJIB3YIOTCS HCCIIEA0BATEIECKIE METOABI 00y YeHuUs:
aHanu3 uHGOpMaluy, focTaHOBKA SKCIIepHMeHTa, IPOBEICHHE HCCIIeI0BaHMIH.
OTH MeTobl B HAWOOJIBIIIEH CTeIIeHH AODKHBEI 00ECIIeYnTh pa3BUTHE
[TI0O3HABATEJIBHBIX HHTEPECOB, HHTE/JIEKTYAIBHBIX H TBOPYECKUX CIIOCOOHOCTEH, B
CaMOCTOSTENIFHOCTH ¥ IPHOOPETEHHH 3HAHUH IIPH BBITIOJIHEHHH TBOPUECKUX
3aJlaHWM, SKCIIEPUMEHTAIBHBIX UCCIIEOBaHui. POl YIHTENs MEHSIeTCs: OH
BBICTYTIA€T KaK OPraHU3aTop, KOHCYJIBTAHT, 3KCIIEPT CaMOro Ipolecca
TeSITeIBHOCTH y4JallluXcsl ¥ e€ pe3yJIbTaToB.

JlabopaTopHBIe pabOTEI 06ECIIEYMBAIOTCS. He TONBKO HATIISIHEIM MaTepHaIoM,
HO ¥ C TTOMOIIBIO MyJIbTUMeaua. [IpriMeHeHre My IbTHMEIHA TEXHOJIOTHH 1
HCIIONIb30BaHUE B NIPE3eHTANMAX aHUMALMOHHEIX 3P (GEKTOB [al0T BO3MOXKHOCTE
NPUBJICYh BHUMAHHUE yYallluXCsl, PA3BUTh UX IT03HABATEILHYIO aKTHBHOCTb.
MynsTrMe TuiHbIE Ipe3eHTalNH [IPEAIaraloTCs K HCIIOIb30BAHMIO IS
CaMOCTOSITENILHOM, B TOM YKCIIe MHAWBUYAJIBHOM, MCCIIeI0BaTeILCKON paboTsr
yYaImuxcs.




OcHoBHBbIE OpMBI OPraHU3aNHH Y4eOHBIX 3aHATHH

B cooTBeTcTBMM C LENSAMU U 33/la9aMM KPY>KKa, €ro COAEpKaHueM H METOIaMH
o0y4deHust Hanboee ONTUMAIBHON (HOPMOH 3aHATHH ABIAETCSA CAMOCTOSTEIbHASL
ucclieqoBaTenbckas pabora.

Heo6xoauMo OT/1aBaTh MpeArnoYTeHre cieayomumM Gopmam paboTsr:

* KOHCYJIBTAlUsl C YIUTETIEM;

 paboTta B MaJIBIX Irpynnax (2-3 deoBeKa) IPH BBINIOJHEHUH HCCIEN0BATEIbCKHX
3aJaHWM;

* IOATOTOBKA OTYETHBIX MAaT€pHAJIOB 10 pe3yJIbTaTaM IPOBEIEHUS UCCIIEIOBAHNM.

Dopmbl nNOOBEOCHUA UMO206.

BricraBka pabOT BOCIIUTAHHUKOB

3anmTa NpoeKTOB

VYyacTHe Ha HAYyYHO — MPAKTUUECKOM KOH(DepeHIIuU
TexHuuyeckoe obecnedyeHHe KPyKKa:

- TUITOBOE JTabopaTopHoe o0opyoBaHue

- IIPOCTHIE CaMOeIbHbIE IPUOOPEI

- IOCTyIHEIE MaTepualibl 00uxo/1a u 6biTa




VyeOHO-TeMaTHIEeCKHH TJIaH.

KoJun4gecTBO 9aC0B

HaunmeHoBaHue Beero, XapakTepucruka

Ne i Ay}_'(“'rop Bﬂea}’ﬂﬂ AedTeJILHOCTH

TeM o0yJarmuxcs
HBIE TOpPHBIE
1-2 Broanoe 3ansTHE. 2 2
HMHCcTpyKTaX 10 OXpaHe
TPyZa Ha 3aHATHIX
kpyxka. [InanupoBanue
paboThI KpyKKa

3 | ®u3uKa — HayKa o 1 1 Pabotats ¢
npupoje. Pusnyeckue Ppa3IMYHBIMU
SIBJICHUSL. THTIAMHU CIIPABOYHBIX

HU3TaHuM 110
€CTECTBEHHBIM
HayKam
(SHITUKJIOTIE UM,
CJIOBapH,
CIPABOYHHUKH, KaPThI
H T.J1.);.

4-5 | Pacckassl 0 pu3uKax. HCIIOJIB30BaTh
Jionu HaykH. ’ Wnrepuer mis
HobGenesckue naypeaghr TIOUCKa
o dpusuKe. uHpOpManuu

6-7 | Co3manmue Hayuutbcs co3naTh
MYJIBTUMEIHHHBIX 2 MYJIETHMEIUHHBIE
TIpe3eHTaImit Npe3eHTAUA

8-9 | Meronpl mo3HaHUSA 1 1 Hzyuaars
TIpHpOABI: HaboIeHuE, BO3MOXHOCTH
OIIBIT, TEOPHSI. OpPraHOB YyBCTB KakK

HUCTOYHUKA
rHpopManun 06
OKpY KarommeH cpexe.

10 | UacTtpymenTapuit 1 1 CozpnaBats
HcCIIen0BaTelIA: HCCIICI0BATEIbCKHE
mabopaTtopHOe paboTs!I (110 rpynnam
obopynoBaHue. WA HHIAWBHUIL.)

11 | U3mepenne pusnaecknx 1 1 IToznakomMuThCs ©
BEJTHYHH U OIICHKA Pa3THIHBIMA
HDOTPEITHOCTEH H3MEPHTEITEHBIMH
HU3MEPEHUI. npubopamMu u

a0COIOTHBIMH B
OTHOCHUTEJIbHBIMH




TMOTrpEITHOCTAMHA

12 | Ilpocreitmme ITo3HakOMHUTECH €
u3mepenus. «Msmepenue Pa3IHYHEIMH
TOJIIMHBI CTEKIISTHHOM criocobamu
IJTACTHHKH» H3MEPEHHA.
naboparopHas pabora Cocrasnsare nian

IIPOBEIICHHUS

13 Onpenenenne BBICOTHI IpocTeiInero

Jioma. UCCIEeAOBaHUS,
14- Onpenenenne
15 TUaMETPOB TeJ
pPazTUYHBEIMU
croco0amm.

16- | Onpenenenne ckopoctu Cobpars marepuansl

17 | ucreuenus Bome! U3 IS
BOJIONPOBOIHOTO KpaHa HCCIICIOBATEIBCKHX
TIPH TTOMOLIHA pabor
MUIMHAPHIECKOTO
cocyna, CeKyHaoMepa u
LITAHTCHIHPKYJISL.

18 | Omnpenmenenne ckopoctn ITosHakoMuUTECS €

HUCTEYEHUS BOJIEI H3 METOJIOM CKOPOCTH
BOJIOTIPOBOTHOTO KpaHa HCTCHYCHHUS BOJIBI
IPH TOMOIIH
NHJIAHAPHYIECKOTO
cocyna, CeKyHIoMepa 1
WITaHTEHIIUPRYIISL. 4

19 | Onpenenenue Hayuurs usmepsrs
TUIOTHOCTH caxapa ¢ IJIOTHOCTD CHITYYHX
TIOMOIIBIO MEH3YPKH. Ten

20- | Onmpenenenne [TozrakoMuTECS

21 | IIOTHOCTH HEPEBSIHHOM HECTAHIAPTHRIMHA
MMAJIOYKH, TIJIaBAroIIeH B crrocobamu
Y3KOM IWIMHAPHIECKOM OIIpeACIICHHS
cocyze. IJIOTHOCTH TEJa

22 | Onpenenernne Hayuwnts
IJIOTHOCTH TeJIa ONpEeeNATh
HeTPaBHIIBHOMN (hopMEI TIJIOTHOCTB TEJI
(mp. xypuHoOTroO siiina) METOIOM
METOA0M Ge3pasIH4yHoro Ge3pasnmugHOTro
NIJIaBaHUS. IIaBaHUS

23 | Onpenenenne pocra Hayuntscs

HEJIOBCKA C IOMOIIBIO
HacoB.

OTIPEENSTh POCT
YEI0BEKa HA OCHOBE
bopmyer iepuoa
koseOanmif
MaTeMaTHIeCKOro




MasiTHHKA.
24 | Onpenenenue ckopocTn Hayuutscsa ctpouts
JBHIKEHHS TEOPETHHECKYO
YKa3aTeJbHOT0 Naibla MOJENTb PeaTbHOI0
IIPH FOPH30HTAIIEHOM bu3uyueckoro
IETYKe. IPONECCa, U3YUNUTE
JBHJ)KEHHE TeJia
Opormmensoro
TOPHU30HTAITEHO
25 | Onpenenerue naBnenus
byT6onsHOro MsUa.
26- | OnpeneneHne faBieHAS Hayuutses
27 | pyrGonsHOro Maua. OIIpeHeNsITh
JIaBJICHUE MsT4a,
HCIIOIB3YS
HA3MEPHTEIIbHBIE
BECHI H IMHEHKY
28- | HccnenoBarensckas Hccnenosars
29 | pabora 3aBUcHMOCTH 3aBUCHMOCTE CHJIBI
Koo dunnenTa Tpenus TPEHHUS OT CUIIBI
OT pa3jIMYHBIX YCIIOBUIA. TSDKECTH M Ka4eCcTBa
oOpaboTku
TTOBEPXHOCTEH.
30 | UccnenoBarensckas Hayunrtecs
pabota onpenenenus HaXOJINTh BEITHYKHEI
MOIIHOCTH, 110 pe3yJIbTaTaMm
pa3BHUBaeMolt yaeRukoM 'H3MEpEHHii.
IIpH MOOBEME 1O
OPONETY MEXIy
STa)KaMH.
31 | Mccnenosarenbckas
pabota onpeneneHus
MOIITHOCTH,
Pa3’BUBaCMOH YYEHHKOM
IIpA IOTBEME TIO
IPOJIETY MEKITY
3Ta)kKaMH.
32 | HecnenoBatebekas
paboTa 3aBucumocTH
K03 duIHenTa TpeHus
OT Pas3IMYHBIX YCIIOBHIA.
33 | Hccnenosarenbekas
paboTa 3aBHCHMOCTH
K03 dunuenTa TpeHus
OT Pa3IHYHBIX YCIIOBHHA.
34 | UroroBsiif ypok




IIpennonaraemble pe3yibTaThl peaan3aluy NPOrPaAMMBbI

JINYHOCTHEIMU pe3ynbTaTaMi H3y4eHHS eCTeCTBO3HAHMS SBJISIOTCS:
Pa3sBUTHE JII0O03HATENBHOCTH M HOPMUPOBAHUE HHTEPECA K H3YUEHUIO IIPUPOIBI
MEeTO/aMH €CTECTBEHHEIX HAyK;
PasBUTHE UHTEJUIEKTYaIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH yUaIuXCs;
BOCIIUTaHUE OTBETCTBEHHOT'O OTHOIIEHHUS K IPUPOJIE, OCO3HAHUS HEOOXOIUMOCTH
3aIUTBI OKPYXKAIOIIEH CPelbl, CTPEMIIEHHS K 30POBOMY 00pasy KHU3HH;
PasBUTHE MOTHBALIMH K H3YYCHHUIO B JlabHEHIIIEM pa3IMYHbBIX €CTECTBEHHEIX
HayK.

MeranpemeTHEIMU pe3ybTaTaMy H3y4eHUS eCTECTBO3HAHMS SBIISIFOTCS:
OBJI/IEHHUE CTIOCOOAMHU CAMOOPTaHU3AIINY y4eGHOM U BHEYPOUHOM JIesITeIIbHOCTH;
OCBOEHME MPUEMOB UCCIIEI0BATEIBCKOM IeATEIBHOCTH,

(popmupoBanue npuemMoB paGoTsl ¢ HHGOpMAaLHeEil;

Pa3BUTHC KOMMYHUKAaTUBHBIX YMEHUH U OBJIAJICHHE OIIBITOM MEXITHYHOCTHOM
KOMMYHWKAIINH, KOPPEKTHOE BE/ICHUE THAIOTa M yIaCTHE B IUCKYCCHM; YIaCTHE B
paboTe rpyIIBI B COOTBETCTBHE ¢ 0003HAIEHHOM POIIBIO.

BocnuraTensHBIME pe3ysipTaTAMU SBIISIOTCS
aKTHBHOE y4JacTHe B IPUPOAOCcOeperaroniei qesTeIbHOCTH,

OCO3HaHHBIH BEIOOD 30pOBOro 06pa3a KU3HU;

Pa3BUTHE SMOIMOHATIBHON Cephl, CIIOCOOHOCTH K CONEPEKUBAHHIO,
COCTpaJaHHIo;

Pa3sBUTHE HACTOMYMBOCTHU M BOIM B JOCTHXEHUH LIeJlel caMoo6pa3oBanus 1
YIYHIIEHUS COCTOSIHUS OKPYIKarolle IPUPOIHOM CpeIbl.

. MeToanyeckue peKoMeHAaHH

O6BEKTOM H3yUeHHS eCTeCTBO3HAHMUS SBIISETCS IIPUpPOJa KaK eIrHast
IeTI0CTHOCTE. BMecTe ¢ Tem, B yqe6HOM Ipoliecce HO3HAHHE IIPHPOLLI KaK
[EJIOCTHOTO PEAIBHOTO OKPYKEHHs TpeOyeT ee OCMBICIEHHOTO PACWICHEHHS Ha
KOMIIOHEHTEI, OOBEKTHL. B KauecTBe 06BEKTOB IPUPOIBI paccMaTpUBalOTC Tela
XKUBOM ¥ HEXXMBOM IPUPOJIEI, BEIIECTRA.

Coneprkanue TaHHOTO Kypca CTPOUTCS Ha OCHOBE NeSTelbHOCTHOTO IIoaX01a.
Bosieuenue yuammxcs B pazHoo6pasHyro y4eOHY10, HCCIIe[OBATENBCKYIO H
NpaKTUHECKYIO AeSATENbHOCTD SBIAETCS yCIOBHEM IPHOOPETEHHS IPOIHBIX
3HAHUM, IPe0Opa3oBaHus UX B YOEKACHUS H YMEHHsI, CTAHOBIICHHS
OTBETCTBEHHOCTH KakK 4epThl THIHOCTH. IIporpamma npeaycmaTtpuBaer
[IPOBEJICHUE IKCKYPCUH U NPAKTHYECKUX 3aHSITUH B GmKalimem IIPUPOTHOM H
COLIMOTIPUPOLHOM OKPY)KeHHH (TIPHILKOIBHEIH y9acToK, 6rmkaiimuii napk,
OpraHu3allvy, HaXOIIKeECs B paiioHe U T.IL.).
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