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IHosicuuTenbLHAA 3aMHCKA

Kypce «OCHOBBI €CTECTBEHHOHAYYHBIX HCCIIEIOBaHUI» IPEJICTaBIISIET
MHTETPUPOBaHHBIA Kypc EcrecTBO3HaHUS, OOBEAMHSIONINI €CTECTBEHHBIM Kypc OHOJIOruwy,
XUMHUA ¢ (Qu3ukod M Marematukoil. LleHTpoM  Kypca  SBIS€TCS €IMHCTBO  METOOB
€CTECTBEHHOHAYYHOT0 TIIO3HAHUSA: OpraHu3alus npoiecca o0ydeHHUs, OPUEHTHPOBAHHAs Ha
OBJIaJICHUE HAONIONEHUSIMH, HCCICIOBAHUAMHU, CAMOCTOSTEIbHBIM BBIIIOJHEHUEM pPabOTHI;
dbopMupoBaHue 0OO0IIEYy4eOHBIX YMEHHIl M HAaBBIKOB YyYaIIMXCS.

B Kypc BKIIOYEHO MHOXKECTBO pa3IMYHBIX Ja0OpaTOPHBIX pPa0OT CBS3aHHBIX C
U3MEpeHHeM IUlomiaau, oObemMa Tella U JKUAKOCTH, [UIMHBI, TeMIlepaTyphl BellecTBa,
ONpeNeNIeHneM  BIQKHOCTH  BO3/yXa; HM3y4eHHEM  TNPUOOPOB:  MHUKPOCKOIIOB,  JIMH3,
TUTPOMETPOB, TEPMOMETPOB U IPYTHX MPUOOPOB.

Jannas mporpamMma paszpaboTaHa C y4eTOM HOPMAaTHBHO-METOJUYECKUX OCHOB,
U3JI0’)KEHHBIX B CIEAYIOIIUX TOKYMEHTaX:

1. ®enepanbusiii 3akoH Poccuiickoit @enepanuu ot 29 nexadps 2012 r. Ne 273-D3
«0O06 ob6pazoanuu B Poccuiickoit deneparum»

2. Ilpuka3 MunucrepcTBa oOpazoBanus 1 Hayku P® ot 29 asrycra 2013 r. Ne 1008
«O06 yrBepxkaenun Ilopsimka opraHuzallid W OCYIIECTBJICHHsS — 00pa3oBaTeilbHOU
JEeSITEIBHOCTH IO JIOMOITHUTEIBHBIM 0011e00pa30BaTeIbHBIM IIPOTPaMMamM»

3. Ilucemo MunuctepcrBa obpazoBanusi u Hayku PO ot 11.12.2006 r. Ne 06-1844
«O npuMepHBIX TPeOOBAHUAX K IIpOrpaMMamM JOMOTHUTEIHFHOTO 00pa30BaHUS IETEI

4. KoHuenuus pa3BUTHs JOMOJHUTEIBHOTO 0O0pa3oBaHUS [ETeHl, yTBEp:KIeHHAas
pacnopsokenueM [IpasutenbctBa Poccuiickoit @enepanuu ot 4 centsiops 2014 . Ne 1726-p

HanpaBieHHOCTE  JOMOJIHUTENBHONH  0O0IIe00pazoBaTeNbHON  mporpammbl  «OCHOBBI
€CTECTBEHHOHAYYHBIX HCCIIEI0BAaHUI» €CTECTBEHHOHAYYHAsl, TAK KaK COJEp)KaHuE MPOrpaMMbl
OPUEHTUPOBAHO Ha OBIAJCHHE METOJAMU IO3HAHUSA IyTeM BKIIOUEHHUS OOydYarollerocs B
AKTUBHYIO CAMOCTOATEIbHYIO YCIEUIHYIO HCCIIEI0BATEeNbCKYIO JEATEeIbHOCTh B 00JIaCTH
€CTEeCTBO3HAHMUS, HANpaBlIeHO Ha oOecreyeHue (pOpMHPOBAHUS LEIOCTHOW HAYyYHON KapTHUHBI
MHUpPa U BOCIIUTAHUS OTBETCTBEHHOI'O M OEPEKHOT0 OTHOILIEHUS K OKPY)KAIOIIel cpeie.

HoBu3Ha 3akirodaeTcss B BO3MOKHOCTH MPEACTABICHHUS 0CO00M pou uccredosamenbcKoll
pabomul obyuarowuxcsa. Takass pabora mpencTaBiiieT coOONW TMOMCK OTBETOB Ha KOHKPETHBIE
BOIIPOCHI O TOM, KaK 4TO-TO MPOUCXOAMIIO, KaK MOKET Mpou30iTH. Perienne npoOieMsl cBSI3aHO
C IOCTAaHOBKOM HEKOTOpBIX BOIIPOCOB, OTBETHI Ha HHUX MPEACTaBISAIOT COOOH MporpaMmy
neiicrBuii. Takas uccienoBarenbckas paboTa y4uT oOydarolMXcs NMPUHUMATh pPELIeHHUsS B
JAHHOW KOHKpETHOW cuTyauuu. B Xoje BBINOJIHEHUS HCCIEIOBAaTENIbCKUX IPOEKTOB
00513aTeJIbHO CO3/7]a€TCsl HEKOTOPBIM KOHKPETHBIH "MpoAyKT". OTIMYUTETbHON 0COOEHHOCTHIO
npeparaéMoil  IporpaMMbl  BBICTYNAeT  IIUPOKOE  MPUMEHEHHE  MHTETPUPOBAHHBIX
UCCIIEIOBATEIbCKUX 3aJlaHUi Pa3iUYHbIX MO0 00bEMY U CIOXKHOCTH PabOThl, MOJAEIUPYIOLINX
peasibHble MPAKTUYECKH 3HAUYMMBbIE TUIIOBbIE MpodeccHoHalbHbIE 3a/ladyl U 00eCIeYrBaIOIINX
MO3TAIHOE Pa3BUTHE KOMIIETEHTHOCTH 00yYarOIUXCsl.

AKTYaIbHOCTh HAHHOW HOPOrpaMMBl, Hemarormyeckas I[ej1ecooOpa3sHOCTh
Bozpact oOyuatommxcst sBiS€TCS BaXXKHbIM JUIsI NPO(ECCHOHANTBHOTO CaMOONpPEIACTCHHS.
Bo3Mo0XHO, 4TO MPOCHYBIIMKCS UHTEPEC K UCCIEIOBAHUSIM B 00JacTH €CTECTBO3HAHUS MOKET
nepepactd B Oyaymyto mpodeccuto. CopaepkaHue MNporpammbl, (OpMBI OpraHHU3alUu
NEeSTeNIbHOCTH  Ha  3aHATUAX  OyAayT  crmocoOCTBOBaTh  (POPMUPOBAHHIO  BaKHBIX
KOMMYHHMKAaTHBHBIX KOMIIETEHIIUH, B TOM YHCJIE:

—OpraHu3alys 1 MpoBeIeHUE IKCIIEPUMEHTA;

—TIOUCK, cOOp, OTOOP U aHAINU3 UHPOPMAIIHH;

—OpraHu3alus U npejcTaBieHne nHhopMaluu;

—OpraHu3anys JMCKYCCUM U y4acTUE B IUCKYCCUMU;

—BBICTYIUIEHUE C UCIIOJIb30BAHUEM MYJIbTUMEUA PE3CHTALUH.

WHTerpupyromei 0CHOBON JaHHOM NPOTPaMMBI SBJISIETCS. €CTECTBEHHOHAYYHBIA IOAXO0M K
PacCMOTPEHHIO SABJICHUN OKpyXkaromero Mupa. Habmoaenne (B TOM 4uciIe HHCTPYMEHTAIBHOE)




U OnUcaHue GeHOMEHOB IPUPOIbI, COTIOCTABICHHUE TIOTYYaeMBIX Pe3yJIbTaTOB, X 00CYX/IECHUE U
"0000mIecTBICHHE", MOCTAHOBKA 3a/Jaud I CJCAYIONIEro ITUKJa HAOMIOIEHUNA COCTaBIISIOT
METOAMYECKUN  KapKaC  MHOIOKPAaTHO  IIOBTOPSIOLIEHCA — NPOLEAYPBI,  BBINOJHAEMON
00y4JaroIMMHUCS C MCTIONB30BAaHUEM PA3IMYHOIO MPeMETHOro MaTepuana. GopMupyembie Mpu
ATOM HaBBIKM AHAIUTUYECKOTO PACCYXKACHUS, IPAKTUYECKHE YMEHHUS B pabOTe C pa3sTUYHBIMU
UHCTPYMEHTaMHU U MpuOOpaMu (B TOM 4YHCIE — C KOMIBIOTEPOM), IMPUBBIYKA K COBMECTHOM
paboTe B rpyImie ¢ MO3UTHUBHONH B3aMMO3aBHCHUMOCTBIO, COCTABJISIIOT OKUIAEMbIE PE3YJIbTaThl
y4eOHO-UCCIIeI0BATEILCKONW PaOOTHI.

OOmiee KOIMYECTBO YUEOHBIX YacOB, 3aIUIAHUPOBAHHBIX HAa BECh MEPUOJA OOy4YCHHS U
HEOOXOIUMBIX JIJII OCBOCHMSI IporpamMmbl — 34 dyaca Ha OJIWMH roja OOydeHUs. 3aHATHS
npoBoAsTcs no 1 akagemMuueckux yaca 1 pa3 B Hegemto. [IpoaomKUTeNbHOCT OAHOTO 3aHATUS —
40 MUHYT.

®opma o00yueHus — ouHasg. DopMbl oOpraHuzauuu  AESITEIBHOCTH: TIPYINIIOBAs;
WHMBUIyaJIbHO-TPYIIIOBAs, IPU KOTOPOH HEKOTOPbIE WIEHbI 00beIUHEHNS HEMOCPEICTBEHHO Ha
IPYNNOBBIX  3aHATUSAX  pPEANM3YIOT  UHAMBHUAyaJbHbIE  00Opa3oBaTEJIbHbIE  MapLIPYTHI.
CymiecTBeHHass 4acTh paOOTHl BBINONHSETCS JETHbMH B COCTaBe MajblX TPYHI. DTO CO3/aeT
OPEINOCBUIKH /ISl BBIPAOOTKM yMEHHUs paboTarh cooOma, JOBOAWTH pPaboOTy 10 KOHIIA,
YyBCTBOBAaTh ce0s "UJICHOM TBOPYECKOTO KOJUIEKTHBA'", 0OCBAMBATh TEXHUKY IPYNIOBON pabOThHI

[Tpu BKITIOYEHNH O0yYaromuMxcsi BO Bce GOpMBI pabOTHI NIENaror J0HKEH OPUEHTUPOBATH
IIKOJIbHUKOB HE Ha CKOPOCThb BBIMOJHEHUS DPAOOTHl, a Ha KAauyeCTBO €€ BLINOJHEHUS.
WuauBuayanbHbIi TeMIl paboThl HE clieAyeT 00CyKIaTh U OLICHUBATh.

OcHOBHBIMU BUAaMH pabOThI C 00yUYAIOLTUMUCS SIBISIFOTCS:

-mabopaTtopHbIe padOThI, HAOFOICHUS U UCCIICAOBAHNS,

-IIOArOTOBKa OTYETOB IO pe3ylbTaraM JIaopaTOpPHBIX pPadOT, HAOMIOIEHUN W
UCCJIEJOBAaHUM, BBINOJIHIEMBIX B LIKOJIE U 0MA;

-paboTa ¢ TUTepaTypoil.

@®opmbl NpOBENEHUS 3aHATUN: Oecelbl, TUCKYCCHUH, KOJJIEKTHBHBIE TBOpYECKHE Jieia,
JIEKIUM U PACCKa3bl, BUKTOPUHBI, KOH(EPEHILINH, POJIEBbIE U JIETIOBBIE UTPHI, HCCIEI0BATEIbCKHE
MIPOEKTHI, AKIIHU.

Heab nporpamMmmel.

OO0ecnieyeHne yCIOBHM JJI pa3BUTHUS MOTHUBAI[MOHHOMW, MO3HABATEIHHOM M KpPEaTUBHOU
chep JMYHOCTH OOYyYalOIMXCS B MPOIECCE OCBOCHHMS OCHOB €CTECTBEHHOHAYYHOH
METOJI0JIOTHH.

OcHoOBHbIE 337a4 Kypca:

®opMupoBaHUE YMEHUI U HABBIKOB paOOTHI C pa3IUYHBIMU UCTOYHUKAMU UH(OpMaLny, a
TaKe YMEHUH 1 HaBBIKOB 00pPaOOTKU pe3ysIbTaTOB HAOII0IEHUH

®opmupoBaHue y oOydarolmuxcsi 3HaHMM 00 OCHOBHBIX METO/JAaX HCCIEeI0BaHus,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax:

©3HAKOMCTBO C €CTECTBEHHOHAaY4YHOI METO/10JI0THEH;

®3HAKOMCTBO C OKpYXKalolleld MPUPOJLOM, C NPUPOJON U KYJIbTYPOU JKHUTEIEH IPYrux
PErMOHOB CTPAHBI;

©3HAKOMCTBO CO CITIOCOOAMU KOMMYHHKAIIUHU, OOIETIPUHATHIME B HAYYHOM COOOIIECTBE;

®3HAKOMCTBO C TpauKkaMH - Kak OOIIEMPUHSATON 3HAKOBOM CUCTEMOM /st 00pabOTKH U
aHaJu3a pe3yJbTaToB HAOIIOIEHUHN U U3MEPEHUi];

e13yuyeHUE 3JIEMEHTOB (PU3UUECKUX, XUMHUUYECKUX, OMOJOTUYECKUX, aCTPOHOMUYECKUX U
HKOJIOTMUECKUX 3HAHUIA;

© OCBOCHHME METOJIOB HAOIIOJICHUS U OMMCAHUS SIBICHUN YKUBOUW M HEKUBOU MTPUPO/IBI;

® OCBOEHUE TEXHUKHU BBINIOJHEHUS U3MEPEHNH, BKIIIOYasi UCIIOJIb30BAHUE NHANKATOPOB;

®OBJIaJICHHE CHOCOOAMU HW3TOTOBJIEHUSI MPOCTEHIIero o0OpyaoBaHUS JUIsl MPOBEICHUS
HAOJIIOIEHUN U HMCCIEIOBAHNMN;

® OCBOCHHE " COBEPILICHCTBOBAHUE HABBIKOB HCIOJb30BAHUS KOMIIBIOTEPOB H
KOMITbIOTEPHOM KOMMYHHUKAIUU;

®pa3BUTHE KOMMYHHMKATHUBHBIX HAaBBIKOB, OCBOCHHME TEXHHMKH COBMECTHOW pabOThl B




rpyImIe.

I[Inanupyemble pe3yJbTaThl

VY obyuatonuxcst OyayT chopMHpOBaHBI OMPEACTICHHBIC KOMIIETCHTHOCTHBIC YMEHUS:
JINYHOCTHEIE

@opMHUpPOBaHUE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyaroImuxcst K CaMOpa3BUTHIO U CaMOOOpa30BaHMIO HAa OCHOBE MOTHUBAIMM K
OOy4eHHIO ¥ TO3HAHHWIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHHIO JajbHEUIIeH
WH/IMBUYaJIbHOW TPaeKTOpUU 00pa3oBaHUs Ha 0a3e OPUEHTUPOBKU B MHpe npodeccuii u
podeCCHOHATBHBIX MPEANOYTEHUH ¢ YI4ETOM YCTOHYMBBIX TO3HABATEIBHBIX HHTEPECOB;
@dopMHUpOBaHUE LEJTOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAyKH U OOLIECTBEHHOW IpaKTHKE, YYMTHIBAIOILEIO COLMAIbHOE,
KYJIBTYpPHOE, A3BIKOBOE, TYXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

@dopMHUpOBaHUE TOTOBHOCTH M CIOCOOHOCTH BECTH JHAJOr C JIPYTUMHU JIIOJBMHU U
JOCTUraTh B HEM B3aUMOIIOHUMAHMS;

OcBoeHHNe COLMANBHBIX HOPM, MTPABHJI MMOBEICHUS, posiel u (OpM COLMATBHON KU3HH B
rpymmax u cooOmiecTBax, BKIOYask B3POCIIBIE U COLMAIBHBIE COOOIIECTBA;
®opMHUpOBaHNE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO
CBEpCTHHKAMM, CTapIIMMU M MIIQAIIMMH B Ipolecce oO0pa3oBaTeNbHOM, 00IEeCTBEHHO-
MOJIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKOM, TBOPYECKON M JPYTUX BUIOB ACATEIbHOCTH;
@DopMHUpPOBaHUE OCHOB 3KOJIOTMYECKOH KyJIbTYpPbl Ha OCHOBE HPU3HAHUS IIEHHOCTH
KHU3HU BO BCEeX €€ MpOSBIECHUSAX U HEOOXOIMMOCTH OTBETCTBEHHOIO, OEpEeXHOro
OTHOUIEHUS K OKPYKAIOIIEH cperie.

MeTanpeAMETHEIC

Pecynismusnvie:

YMeHHe CcaMOCTOATENBbHO  OINpENeNiATh ILEeJM CBOEro OOydeHHs, CTaBUTb MU
dopmynupoBath g ceOs HOBbIE 3a/7aud B yu€Oe M IMO3HABATEIbHOM JesTEeIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBLHOM JIEATEIBHOCTH;

YMeHue caMoCTOSATENBHO MIJIaHUPOBATh MyTH JTOCTHXKEHHUS LieJIed 3allUIIEHHOCTH, B TOM
yHclie albTepHATHBHbIE, OCO3HAHHO BbIOMpaTh Haubosee 3(P(EKTUBHBIE CIOCOObI
peleHns: y4eOHBIX M MMO3HABAaTENbHbIX 3a7ay;

YMeHue COOTHOCUTh CBOM JCHCTBUSL C IJIaHUPYEMBIMU pe3yJbTaTaMH Kypca,
OCYILECTBIISATh KOHTPOJIb CBOEH EATEIIBHOCTU B IPOLIECCE JOCTHKEHHSI PE3yIbTaTa;
YMeHue olLleHUBaTh IPAaBUIBHOCTh BBINOJHEHUS Y4eOHOW 3aauyd U COOCTBEHHBIE
BO3MO>KHOCTH €€ pelleHus,

Brnagenne ocHOBaMM =~ CAaMOKOHTpPOJS, CaMOOLIEHKHM, TPUHATHS  pEUIeHHs U
OCYILECTBIICHHS] OCO3HAaHHOIO BbIOOpa B yUe€OHOI U IO3HABATEIILHON JESTENBHOCTH.

Ilo3nasamenvivie:

YMeHue omnpenensaTh MOHATHA, CO3AaBaThb O0000IIEHHUS, YyCTaHABIMBaTh AaHAJOTHUH,
KJIaCCU(UIIUPOBAThH, CAMOCTOSTENILHO BEIOUpPATh OCHOBAHUS U KPUTEPHH, YCTAaHABIUBATD
[IPUYMHHO-CIICACTBEHHBIE CBS3U, CTPOUTH JIOTUUECKOE PACCYKICHUE, YMO3AKIIOUEHHUE U
JienaTh BBIBOJIBL;

YMeHue co3laBaTh, MPUMEHSATh M IMPEoOpa3OBBIBATh 3HAKHM M CHUMBOJIBI, MOJIETH H
CXEMBI ISl pelIeHUs] y4eOHBIX U MMO3HABAaTEIbHbIX 33/a4;

KoMMyHHKaTUBHEIE:

DopMHpPOBaHUE YMEHUN B3aUMOJEHCTBOBATH C OKPYXAIOUIMMU, BBITOIHATh Pa3jInvHbIC
COIIMAJIbHBIE POJIH;

YMeHHe OpraHu30BbIBaTh Y4e€OHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIbHOCTH C
YUUTEIEeM M CBEPCTHUKAMHU; pabdoTaTh WHIAMBUAYAIBHO W B TPYIIE: HAXOAUTH 0OIIee
pelieHue W paspemaTh KOH(GIMKTBI HAa OCHOBE COIJIACOBaHMS MO3MIMM M ydéra
HUHTEPECOB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;
®opMupoBaHWE W pa3BUTHE KOMIIETEHTHOCTH B  OOJAacTH  MCIIOJIBb30BAHMS
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.



e  3HAKOMCTBO C OCHOBHBIMHU POJISIMH YYaCTHUKOB TPYIIITBI COTPYAHHUYECTBA;

e OcBoenue ¢GopM B3aUMOACHCTBHUS JIOACH B paboTe, CIOCOOOB COTPYIHHUYECTBA M
KOHKYPEHIINH;

e ®dopMupoBaHHE YMEHUH CIyIIaTh, IMMOOMIPATH, BBINOJHATH POJIM KOOPIWHATOpA U
y4aCTHUKA TPYIITBI COTPYTHUYECTBA.

[IpenmerHsbie

e [lonumanue HEOOXOAMMOCTH COXPAaHEHHWE TMPHPOABI M OKPYXKAIOIMIEH Cpembl s
MTOJTHOIICHHOM JKU3HU YEI0BEKA;

e VYMeHHe U3MEpATh JJIMHY U HIUPHUHY, YIJIBI; ONMPEACNIATh IUI0Maas GUryp HenpaBUiIbHON
dbopmbl, 00BEM TeIa U )KUJIKOCTH;

e VYmMeHue HaOIOIATh 32 SBICHUSMU U MPOIECCAMHU, TOTOJI0W, CTPOUTH TpaduKH, JelaTh
BBIBOJIbI,

e VYMeHHE TIOJIb30BaThCSl MPOCTEHITUMHU ONTUYECKUMH TMPUOOpaMH, MHUKPOCKOIIOM,
M3rOTaBIMBATH MUKPOIIPETIAPATHL;

e VYMeHHe ONpeeNarh IIIOTHOCTh Tella, MAacCy B3BEUIMBAaHUEM, U UYepe3 IIOTHOCTh Tea U
ero o0beM.

HccaenoBaTenbcKUe YMEHUS:

e yMmeHHe (QOPMYIUPOBATH HCCIEIOBATENbCKYIO MPOOJEMY, BBIABUTATh THUIOTE3Y,
IUIAHUPOBATh U PEATU30BBIBATh IPOBEPKY THUIIOTE3bl, AHAIW3UPOBATh PE3YJIbTATHI
HCCJICIOBAHMS;

e yMeHHe 00palaTbes ¢ NPOCTEHIINMU TpUbopamu;

e 3HAHHE OCHOBHBIX METOJOB H3MEpPEHUN M CIOcOO0B MPEICTABICHUS IOJTYYEHHBIX
pe3yNbTaTOB B BHJIE TAOIUII, TUarpaMM U rpaduKoB;

® 3HAKOMCTBO C MpaBUJaMHU NMPHOJIMIKEHHBIX BBIYHCICHUH U MPABWIBHOE UCIIOIh30BaHUE

MUKPOKAIBKYJISTOPA IS IPOBEACHHMSI POCTEUIITNX PACUETOB;
YMEHHE BECTH KYpHAI JIa0OPATOPHBIX UCCIEIOBAHUL;
HABBIKH CHCTEMATHU3AIMH TTOJTyUYCHHBIX JTAHHBIX
OIICHKA JIOCTOBEPHOCTH TIOJYYSHHBIX PE3yJIbTATOB;
YMEHHE COIOCTaBIISATh W ONKCHIBATH PE3yJIbTaThl JKCIIEPUMEHTOB, BBHITIOJHEHHBIX B
Pa3HBIX YCIIOBHSIX;
® HaBBIKU PabOTHI C TOMOTHUTENBHON TUTEPATYPOA.

Coaepsxkanue nmporpaMmal

6 kaacc (34 yaca)

ATMmocdepa 3emsn 1 oroaa.

3HaKOMCTBO yuuTens ¢ ywamumucsa. Pacckaz o kypce um ero ocobeHHoctsix. becema o
JeTHUX HaOmoaeHusx yuamuxcd. Hayku o npupoge. YueHble-eCTECTBOUCIBITATENH.
HabGmonenns u omnbir. Pactenuss u BpemeHa roja. PasnuuHble cnocoObl MpeCcTaBlIEHUs
pe3ysbTaToOB HAOMIOJEHUN U ONBITOB. I 'paduku.

MexaHnu4eckue U TelJ0OBbIe IBJEHUS U UX POJIb B KH3HM.

Harpepanue u oxnaxaenue M3mMeHeHne pa3MepoB TBEPABIX TEN NPU HArPEBaHUH.

N3menenne o0beMa XHIKOCTEH U Ta30B MIPU HarpeBaHuM. Temmeparypa U €€ U3MEpeHHE.
Tepmometpel. Mogenu tepmomerpoB. OOCyXkeHue pe3yinbTaToB HaOIIOAEHUH 3a MOroAoi u
nmocTpoeHue rpaduka u3MeHeHus Temreparypbl. Tema u BemectBa. Macca. EquHuUIBI Macchl.
Becs! 1 npaBuia B3BeNIMBaHUS.

N3mepenne wMacc. I[lpoBepka MOJIeJIe BE€COB W  M3TOTOBJIEHHWE PA3HOBECOK.
Xapakrepuctuku BeniectBa. IlnotHocTs. Enunune! miotHoctu. CpaBHEHHE Mace TeJl paBHOTO
o0bema.

OnTuyeckue siBJICHUS] H X XapaAKTEePUCTHKH

CBeT m ero BocHpuATHE 4YelOBEKOM. PaccrosHue Hawmmydmiero 3penus. Pacmmpenue
BO3MOXKHOCTEH 3pEHHS YeIOBEKa C MOMOIIBIO ONTHYECKUX NpuOOopoB. JImH3bl. DOKyC JNUH3EIL.
Jlyma u ee yBenmuenme. Cuctema JmH3 Moaenbs MHUKpPOCKONa W MHUKpockomn. Pabora ¢
MHUKPOCKOIIOM. M3yueHne roToBbIX IpenapaToB U U3rOTOBICHUE MUKPOIIpEnapara.



DJIeKTPOMArHUTHbIE SIBJICHHS.
DJIeKTpUYECKHE SIBJICHUS B IPUPOJE. DneKTpu3anus. B3aumoaeicTBre Ha3IeKTprU30BaHHBIX
Tell.

IIpocTpaHcTBEeHHO-BpeMEHHbIE XapAKTePUCTUKHU PACTeHHI

3HaKOMCTBO yuuTess ¢ ywamumucsa. Pacckaz o kypce u ero ocobeHHoctsix. becena o
JeTHUX HAOMIOJEeHUsX ydammxcs. Hayku o mpupoge. YdeHbIE-€CTECTBOMCIBITATEIH.
Ha6nmronenuss u ompbiT. Pacrenus m Bpemena ropa. IlporsokenHHocts Ten. Jyimua. EnuHuib
JuHEBL. M3Mepenne nuHbl. Pasnmudable criocoObl MpeICTaBiICHHs pe3yIbTaTOB HAOIIOACHUN U
onbITOB. [ paduxkmu.

[Toctpoenne rtpadukoB. Ilmomanp u cmocoObl ee W3MepeHUs. EMUMHMIBI TUIOMIAJH.
[Tanetka. TpexmepHocTh mpocTpancTBa. O0beM. Emmauier o6bema. CrocoObl m3MEpeHUs
oOvema. J[lnmurenbHocTh mpoueccoB. Bpems. Enununel Bpemenu. KoneOanus. I3yuenue
KoJieOaHuil mapuka Ha HUTH. Yroi. Buael yrimoB. [I'pamycnas mepa yrma. [IpubGopsl mms
WU3MEPEHHUS YTIIOB.

OnTuyeckue siBJICHUS U UX XaPAKTEPUCTHUKHA
CBer u ero BOCIpUsITHE UeIOBEKOM. Paccrosinue Haumnmyumiero 3penus. Pacimmpenue
BO3MOXKHOCTEH 3pEHUS YeNIOBEKa C MOMOIIBbIO ONTHYECKUX TPpUOOpOoB. JInH3b1. DOKYC TUH3BI.
Jlyna u ee yBenuueHue.

TemMaTH4ecKkoe MJIAHMPOBAHNE

Ne Pa3znen, rema ypoka [lara nposenenus IIpumeuanue
J1aH (dakr
ATtMocdepa 3emnu U noroja
1 Beenenue. JlaBnenue. /{aBienune TBEpAbIX TeI 1 nepens
CeHTA0ps
2 JlaBiieHME TBEPBIX TEI, )KUIKOCTEN U ra30B 2 Hexens
CeHTAA0ps
3 HaGnronenus 3a noromoit
OrnpezeneHne HaNpaBiIeHUs U CKOPOCTH BETPa
5 [TpuGops! 1715 U3MEpEeHUs JaBICHUS 3 Henens
JKUJIKOCTEN U Ta30B CEHTAOPS
6 [TpuGops! 1715 U3MEpEeHUs JaBICHUS
JKUJKOCTEH U Ta30B
7 [lepenaua naBneHus KUIKOCTIMU U ra3aMu 4 nenens
CEHTSIOps
8 JlaBneHue ABMKYIIUXCS KUIKOCTEN U Ta30B 1 Henensa
OKTSI0ps
9. | Auddysus, ocmoc u xpomarorpadus 2 HemenA
OKTSIOps
MexaHnYeCcKHe U TEIJIOBBIE SBJICHUS U UX POJIb B KU3HU
10 TenioBbie SIBICHUS 3 genens
OKTSIOpS
11. | TeruoBbie siBICHUS
12. | KoHBekumst u usinydeHue 1 Henensa
HOSIOPST

13.

KonBekuus u nuznmyuenue




Paznen, Tema ypoka

Jarta npoBeneHus

[Ipumeuanue

OnTHyeckue ABJICHUS U NX XApaKTCPHUCTUKHU

14. | Bocnpusitie cBeTa 1 ero 0cOOEHHOCTH 2 Henens
HOSOPS
15. OtpakeHue cBeTa 3 Henensa
HOSOPS
16. | llpenomiieHue u aucnepcust cera 4 nenens
HOSIOPST
17. | [lpenomiieHue u aucrnepcus cBeTa
18. | inTepdepenuns, nudpakuus u nospusanus 1 Henens
JeKaops
DNEeKTPOMArHUTHEIE SIBICHUS
19, | DIEKTpUYECKHUE SBICHUS B IPUPOJIC 2 Henens
nexaops
20, | DIEKTPUYECKHUE ABJICHUS B IPUPOJIE
91 | MarnuTHbIE SBICHUSA B IPUPOJIE 3 Hepnens
nekaops
99 | MarHuTHBIE SBJICHUS B IPUPOJIE
93 | Biusnue snexTpuyeckux u {\’/IaFHI/ITHI)IX 4 Henens
SBJICHUH Ha KU3Hb PACTeHUU eKabps
[IpocTpaHCTBEHHO-BPEMEHHBIE XapPAKTEPUCTUKN PACTECHUI
24 | VI3Mepenue momau 2 "Henens
STHBAPSI
o5 | M3mepenue momiau 3 Henens
STHBAPS
26. | 3Mepenue o0BeMa 4 Henend
STHBAPSI
27| Ilpubopsl miist u3smepenus oobema 1 Henens
(dheBpans
0g. | Bpems u ero usmepenue. Konebanus 2 Hepens
(heBpans
0g. | V3yuenue konebanuil MasTHUKA 3 Henens
(dheBpans
30. | M3Mepenue yrios 1 Henens
MapTa
OnTruyeckne SBICHHUS U UX XapaKTEPUCTHKU
31. JInnzel. Jlyna. 4 genensa
MapTa
32 | [ony4enne n300pakeHUH € HOMOMUIBIO JIUH3. 1 nepens
anpens
33 | OKckypeust 3 Henensa
Mast
34. | OKcKypeust 4 Henensa
Mast
Oob6opynoBanue

1. MUKpOHHK AJIEKTPOHHBIN KOHCTPYKTOP;

2. Iudposas madboparopust Apxumen moayiis Bluetooth.
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