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IosicHuTeIbHAA 3anIKCKA

BHeypouHast 1esiTeIbHOCTD SBIISICTCSI COCTAaBHOW YacThIO Y4€OHO- BOCIIUTATEIBHOTO MpoLiecca U
OJTHOM M3 (OPM OpraHM3aLUU CBOOOJHOTO BPEMEHU yJAITUXCS.

OCHOBHBIM IPEUMYILIECTBOM BHEYPOUHOH JEATEILHOCTH SIBJISCTCS MPEACTABICHUE 00yJaIOMIMCs
BO3MOYHOCTH IIMPOKOTO CHEKTpa 3aHATHM, HAIIPABJIEHHBIX HA UX PAa3BUTHE U OCYILECTBICHUE
B3aUMOCBSI3U U

MIPEEMCTBEHHOCTH OOILIEr0 U JONOJHUTEIBHOTO 00pa30BaHus B IIIKOJIE U BOCIIUTAHUS B CEMbBE, JUIS
BBISIBJICHUS] UHJIMBUyalbHOCTH peOEHKa. B mikose

yyaluecs MmoaydatoT 00beM 3HaHUH, ONpeIeIeHHBI paMKaMu 00pa30BaTeIbHOM MPOrpaMMEl,
KOHKpPETHOW y4eOHON AMCUUIIMHBL. Pa3BUTHIO HHTEIIEKTYaIbHOM OAAPEHHOCTH yJalllUXCsl MOTYT
CIOCOOCTBOBATH 3aHATUS B CUCTEME BHEYPOUHOU BOCIIUTATEIBHON pabOThl, OPraHU30BaHHOM MpU
KaOuHeTe OMOJIOTHH.

[IpumeHneHne UrpoBOil METOIMKH JUIS PA3BUTUS UHTEIUIEKTA MO3BOJIUT

IIKOJIbBHUKAaM CaMOCTOSATEIbHO NOJy4yaTh 0oJiee IiyO0OKHe 3HaHUS M0 OTAEIbHBIM, HHTEPECHBIM IS
HUX T€MaM, IEMOHCTPUPOBATh UX B MHTEIIEKTYaJTIbHBIX

COpPEBHOBAHUSIX.

[IporpamMma BHEypOUHOH I€ATENbHOCTH pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU
(dhenepaTbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 001IeT0 00pa3oBaHuUs
(nmpuka3 MunuctepcTBa 06pazoBanus U Hayku Poccuiickoii @enepanuu ot 17 nexadps 2010 r. Ne
1897) u noKanbHBIMHM aKTaMU 00pa30BaTEIIbHON OpraHU3aIiH.

OcHOBHas 11€Jb: BCECTOPOHHEE pa3BUTHE MO3HABATENILHBIX CIIOCOOHOCTEN M OpraHu3aLus 10Ccyra
y4anuxcs.

3agaum:

pacIIUpATH KPYro30p, MOBBIIIATE HHTEPEC K IPEAMETY, MOMYIIAPU3aLUsI HHTCIIICKTYaIbHOTO
TBOPYECTBA;

pa3BHUBaTh JJOTUYECKOE MBIIIJICHUE, YMEHUS YCTaHABIUBATH IPUYNHHO — CJICIICTBEHHBIC CBS3H,
YMEHMS pacCyXAaTh U JEJIaTh BBIBOBI, IPOIIaran/ia KyjabTa 3HaHUN B CUCTEME JyXOBHBIX
LIEHHOCTEH COBPEMEHHOTO ITOKOJICHHUS,

pa3BUBATh HaBBIKU KOJUIEKTUBHON PabOThI, BOCHUTAHUE IOHUMAHUS 3CTETUYECKUNA IEHHOCTH
IPUPOJIbI, 0OBbEMHEHUE U OPraHU3aIMS 10Cyra yJaluXcs.

HporpaMMa CTPOUTCA Ha OCHOBC CIICAYIOMIUX IMTPUHIIUIIOB:
® PaBCHCTBO BCCX YUACTHHUKOB;
L4 ,Z[O6p0BOJ'ILHO€ MMPUBJICYCHUC K MTPOLECCCY ACATCIbHOCTH,
® YCpCaOBaHUC KOJIJIEKTUBHOM U I/IH,I[I/IBI/I,I[yaHBHOﬁ pa6OTI>I;
L4 CBO60,[[HI>II>1 BI>I60p BuJaa ACATCIIBHOCTH,
¢ HPaBCTBCHHAs OTBETCTBCHHOCTL KaKJ0TO 34 CBOI BBI60p, mponecc u pe3yjibTaTt
JACATCIIbHOCTH,
® Pas3BUTHUC yXa COPCBHOBAHU:, TOBAPUIICCTBA, B3AUMOBBIPYUKU;
¢ y4€T BO3PACTHLIX U NHAUBHUAYAJIbHBIX 0COOCHHOCTEH.

MeranpeaMeTHble CBA3U.
® OCBOEHHE cOCOOO0B perIeHHs MPoOIEeM TBOPUYECKOTO U IIOUCKOBOTO XapaKTepa;
e (opmupoBaHue yMEHUS TUIAHUPOBATh, KOHTPOJIUPOBAThH U OLICHUBATH JCHCTBUS B
COOTBETCTBUU C MOCTABJIECHHON 3a7a4eil U yCIOBUAMU €€ peaan3alyu;
e ompenensaTh Hanboee Y3PPEKTUBHBIE CIIOCOOBI JOCTHKCHHS pe3yabTaTa;

o d)OpMI/IpOBaHI/Ie YMCHHA NIOHUMATh IMPUYIHNHBL ycnexa/Heycnexa ACATCIBHOCTH U



CIOCOOHOCTH KOHCTPYKTUBHO JICHICTBOBATH JIaKe B CUTYALIUsAX HEYCIIEXa;

® OCBOEHHE HAYaJIbHBIX ()OPM MMO3HABATEIBHON M JTMUYHOCTHON pediiekcuu;

® OBIIQJICHHE JIOTHYECKUMH JCHCTBHUSIMHA CPAaBHEHHUS, aHAIN3a, CHHTE3a, 0000IIeHN,
YCTAaHOBJICHUS aHAJIOTUH ¥ IPUYHUHHO-CIIEICTBEHHBIX CBS3€H, IOCTPOCHUS PACCYKICHUN;

® TOTOBHOCTb CIYIIaTh cOOECETHNKA U BECTH JUAJIOT; TOTOBHOCTH IIPU3HABATH BO3MOKHOCTD
CYILECTBOBAHUS PA3JIMYHBIX TOYEK 3PEHMS U IIPABA KaXJI0r0 UMETh CBOIO;

e y3yIaraTh CBOE€ MHEHHUE U apryMEHTHUPOBATh CBOIO TOUKY 3PEHMSI U OLIEHKY COOBITHIA;

e ompezereHUE OOIIEH HeH U myTel e€ JOCTH)KEHUS; YMEHHE JT0TOBAPUBATHCS O
pacnpeneneHuu QYHKIMA | POJieH B COBMECTHOM JICTEIILHOCTH;

® OCYIIECTBIISTh B3aUMHBIN KOHTPOJIb B COBMECTHOM JEATEIBHOCTH, aICKBATHO OLICHUBATh
cOoOCTBEHHOE MOBEACHNE U TIOBEJIEHNE OKPYKAIOLIUX;

® OBJIAJICHHC 0a30BEIMU MNpEAMETHBIMU U MEKITPEAMCTHBIMHA ITOHATUAMHU, OTpaKarOIINMU
CYIICCTBCHHBIC CBA3HU U OTHOILICHUA MEKIAY 00BEKTaMH U nmpoueccaMu.

Oﬁlllaﬂ XapaKTEPUCTUKA TPOTrPaMMbI BHeypo‘{HOﬁ ACATECJIbHOCTH.

[IporpamMmmMa BHEYpOUHOM AESATEIBHOCTA HOCUT Pa3BUBAIOIINN XapaKTEpP, LEIbI0 KOTOPOU ABIISETCS
(bopMHpOBaHHE MOMCKOBO-UCCIIEIOBATENECKUX, KOMMYHHUKAaTUBHBIX YMEHUHN HIKOJILHUKOB,
MHTEJJIEKTa YJalluXCsl.

Baxxneimum npuoputeToM 00111ero o0pazoBaHus SBISETCS GOPMUPOBAHUE 0OIIEYdEOHBIX
YMEHUH U HaBBIKOB, KOTOPbIE MIPEJONPEEIAIOT YCIEIIHOCTh BCETO MOCIEAYIOMEro 00y4eHus
peOénka. Pa3BuTHe TMYHOCTHBIX KAYECTB M CIOCOOHOCTEH IIKOJIBHUKOB OIIMPAETCs Ha
pUOOpETEHNE UMHU OTIBITA PA3HOOOPA3HOM JIEATEILHOCTH: Y4EOHO-TI03HABATEILHOM, POEKTHO-
HCCIIEI0BATENBCKOM, MPAKTUYECKOM, COIIMAIbHOM.
3aHATHS 10 IPOTpaMMe BHEYPOYHOU JESATEIbHOCTH Pa3eiICHbl HA TCOPETUYECKUE U IIPAKTUYECKUE.
[IpruéM nesaTenpHOCTh MOKET HOCUTD KaK IPYIIIOBOM, TaK M MHAWBUAYalIbHBIA XapaKTep.
JleaTenbHOCTh NIKOJIBHUKOB IIPU OCBOCHUH MPOTPAMMBbl UMEET OTIIMYUTEIbHBIE OCOOEHHOCTH:!

® [IPaKTUYECKas HalpaBJIEHHOCTb, KOTOPAs OINpelelseT criequpuKy colepxKaHus U

BO3paCTHbIE 0COOEHHOCTH JIETEH;

e TIpynnoBoi xapakrep padoT OyaeT crnocoOCTBOBATH (POPMHUPOBAHUIO KOMMYHHKATHBHBIX

YMEHUH, TaKUX KaK YMEHUE, pacrpeiensaTh 00s3aHHOCTHU B IPYIIIE, apryMEHTHPOBAThH CBOIO

TOYKY 3PEHHMS U IP.;

® B COACpXKAHME EATEIBHOCTH 3aJI0)KEHO OCHOBAHME Ul COTPYIHUYECTBA IETEH C WICHAMHU

CBOEM CeMbH, 4TO 00eCIeyrBaeT pealbHOE B3aUMOAECHCTBIE CEMbU M LIKOJIBI;

e peanM3yeT 3a/1auy BBISBICHUS TBOPUYECKUX COCOOHOCTEMN, CKIIOHHOCTEH U 0JJapeHHOCTEH K

Pa3IMYHBIM BUAAM JESITEIBHOCTH IOCPEICTBOM BOBICUYEHHUS X B TBOPUYECKYIO

NESITEIBHOCTD.

AKTyanbHOCTb POrpPaMMBbl 3aKJII04aeTCs B (GOPMUPOBAHUM MOTHUBALIMHM K I€JIEHANPABICHHON
M03HABATEIbHOM JEATETLHOCTH, CAMOPA3BUTHIO, @ TAKXKE JIMUHOCTHOMY U PO(PECCHOHATIBHOMY
CaMOOTIPEIEICHUIO yJalIuXCsl.

IIpaxTHueckass HAIIPABJICHHOCTb COAEPKAHUS IPOTPAMMBI 3aKII0YAETCS B TOM, 4TO COJEPKAHUE
Kypca o0ecriednBaeT NpuoOpeTeHre 3HaHUM U YMEHH, TO3BOJISIIOIINX B AajbHEHUIIIEM
UCIOJb30BaTh UX KakK B Mpoliecce 00yueHHs B pa3HbIX JUCHUIUIMHAX, TAK U B IOBCEHEBHOM KU3HU
JUISl pELIEHUs] KOHKPETHBIX 3aJad4.

®opMbl 3aHATUI BHEYPOUHOU JAEATENbHOCTU: Oecea, Urpa, KOJUICKTUBHBIE U MHAWBUIYalIbHbIE
HCCIIEIOBAaHUS, CAMOCTOSATENbHAs paboTa, JOKIa, BHICTYIUICHHE, BEICTABKA, YIaCTHE B KOHKYpPCax
u T.1. [lanHbie (hopMBbI pabOTHI JAIOT JAETAM BO3MOXHOCTh MAaKCUMAIILHO MIPOSIBIISTH CBOIO



AKTUBHOCTD, I/I306peTaT€JIbHOCTB, TBOp‘IGCKI/If/'I u I/IHTGJIHGKTyaHBHblﬁ MOTCHIHAI U PA3BUBAIOT UX
OMOIMOHAIIBHOC BOCIIPUATHUC.

MecTo 1aHHOTO Kypca B y4eOHOM ILIaHe.
[Tporpamma paccunrtana Ha 1 rox ooyuenus (34 gacoB B roj, | 4ac B Heiemnro). 3aHATHS 110
MIPOrpaMMe MPOBOIATCS BO BHEYPOUHOE BPEMS C UCTIONIB30BaHUEM 000pyI0BaHUS eHTpa « Touka
Pocrta» no BUOJIOT'MU.
[leHHOCTHBIE OPUEHTUPHBI COACPIKAHUS MPOTPAMMBI BHEYPOUHOM JI€ATEITLHOCTH.
B pe3ynbpTaTe ocBoeHUs IporpamMmbl BHEYPOUHOU AesiTenbHOCTH « HOHBINM OHosor» oOyyatomuecs
Ha CTYIEHH OCHOBHOTO 00IIero 0Opa3oBaHus:
® [I0JIy4aT BO3MOXKHOCTb PaCIIMPUTh, CHCTEMAaTU3UPOBATh U YIIyOUTh UCXOTHBIC
MIPEACTABJICHUS O MPUPOIHBIX 0OBEKTAX U SIBJICHHUIX KaK KOMIIOHEHTaX €IMHOTO MHPA,
OBJIAJICIOT OCHOBAMH MPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUH O MPUPOJIE, TPHOOPETYT
LETTOCTHBIN B3IJISLT HA MUD;
® TI03HAKOMSTCSI C HEKOTOPBIMH CIIOCOOaMU U3YUEHHS TIPUPOIbI, HAYHYT OCBaNBaTh YMEHHUS
MIPOBOJIUTH HAOIIOJICHUS, CTABUTH OMBITHI, HAYYaTCsl BUIECTh U IOHUMATh HEKOTOPHIC
MIPUINHHO-CIICJICTBEHHBIE CBS3H B OKPYKAIOIIEM MHPE;
® TI0JIy4aT BO3MOXKHOCTh HAyUYUThCS MCIOJB30BaTh PA3IMYHbBIE CITPABOYHBIC U3/TAaHUS
(croBapu, PHIMKIONEANH, BKIIIOYasi KOMIIBIOTEPHBIE) U JIUTEPATYPY O MPHUPOJIE C IIEINIBIO
MOMCKa MO3HaBaTeILHON HH(POPMAIINH, OTBETOB Ha BOTIPOCHI, OOBSICHEHUH, /IJIsI CO3/IaHUS
CcOOCTBEHHBIX YCTHBIX MJIM TUCHbMEHHBIX BHICKAa3bIBAHUH.

JIn4HOCTHBIE, MeTanpeAMeTHbIE U NMPeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS Y4e0HOr0 mpeaMera

B cooTBercTBHM ¢ TpeOOBaHUSAMU K pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
porpaMmsl o01ero oopazoBanust denepanbHOrO0 roCyAapcTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
oOyueHue HampapiIeHO Ha JOCTHKEHUE YYAIIUMUCS IMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
pe3ynbTaToOB.

JIM4HOCTHBIE PE3YAbTATHI OTPAKAIOTCS B MHANBUAYAIbHBIX KaUE€CTBEHHBIX

CBOMCTBAX y4alluxcsi, KOTOpPbIE OHU JAOJKHBI PHOOPECTH B MPOLIECCE OCBOCHUSI YUeOHOTO
npeaMeTa:

e yueOHO-TI03HABATEIbHBIA HHTEPEC K HOBOMY yueOHOMY MaTepuaity U crnocobaM perieHus
HOBOM 33J1a4u;

e OpHEHTalMs Ha MOHUMAaHUE MPUYHH yCIIeXa BO BHEYYEOHO! NesTeIbHOCTH, B TOM YHCIIE Ha
caMOaHaJIN3 U CAaMOKOHTPOJIb pe3ysIbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3YJIbTATOB
TpeOOBaHUSAM KOHKPETHOH 3a1a4u;

® CIOCOOHOCTH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYYEOHOM AeATEeIbHOCTH;

® YyBCTBO MPEKPACHOTO U ICTETUUYECKUE UYBCTBA HA OCHOBE 3HAKOMCTBA C MPUPOIHBIMHU
00BEKTaMHU.

MeTaHpeI[MCTHHC PE3YIbTATHI XapaKTCPU3YIOT YPOBCHb C(I)OpMI/IpOBaHHOCTI/I YHUBCPCAJIBHBIX
CIIOCOOHOCTEH yJalmuxcs, NpoABJIAIOMINXCS B MO3HaBaTeIbHOM 1 HpaKTI/I‘{eCKOI\/’I ACATCIIBHOCTH!
® HCIIOJIb30BAaHHEC CHpﬁBO‘-IHOﬁ U JOHOJIHUTEIILHOM JIMTCPATYPHhI,
¢ BJIAJACHUC NUTUPOBAHUCM U PA3JINYHBIMU BUAAMU KOMMCHTApPUCB,
¢ MHCIIOJIb30BAHUC PA3JIMYHBIX BUAOB Ha6JIIOIlCHI/ISI;
¢ Ka4YCCTBCHHOC U KOJIMYCCTBCHHOC OIMMCAHNEC U3yHdaCMOTI'0O 06T>CKT8.;
¢ [IPOBCACHUC SKCIICPUMCHTA,

¢ HCIIOJIb30BAHUC PA3HBIX BUAOB MOACITIUPOBAHUS.



[IpenmeTHbIe pe3ylIbTaThl XapaKTEPHU3YIOT OBIT yUalllUXcs, KOTOPbIM MprodpeTaeTcs u

3aKpEIUISETCS B IIPOLIECCE OCBOEHNUS IPOIPaMMbl BHEYPOUHOU AESITEIbHOCTHU:

OCYIIECTBIISATH MOUCK HEOOXOAMMOI MH(OPMAIUH IJIs1 BBIIIOJIHEHUS BHEYYEOHBIX 3aJaHUN C
MCIIOJIb30BAHNEM YUEOHOH JIMTEPATyphl U B OTKPHITOM WH(POPMALIMOHHOM MPOCTPAHCTBE,
SHIMKJIOTICINH, CIIPAaBOYHHUKOB (BKJIFOUAs HJIEKTPOHHBIE, TU(PPOBBIE), KOHTPOIHUPYEMOM
npocTtpaHcTse MHTEpHETA;

IIPOBOJIUTH CPAaBHEHHUE U KJIACCU(UKALIUIO 110 33JaHHBIM KPUTEPUSIM;

YCTaHABJIMBATh IPUYNHHO-CIICICTBEHHBIE CBA3U B U3y4a€MOM KPYI'e SIBJICHUU;

CTPOHTH PACCYKJIEHUS B JOPME CBSI3U MPOCTHIX CYKICHUI 00 00BEKTE, €ro CTPOCHNUH,
CBOWCTBAX U CBA3SX.

CoaepikaHue nporpamMmbl
Beenenue (1 4.)

Tema 1. Ucnosib3oBanue usb-mukpockona ajsi usydenusi 00exToB (12 yacos).

[ToaroToBka Mukpockona

Hcnonb3oBanue usb-Mukpockomna Juist U3y4eHus 5 00bEKTOB
CrpoeHue pacTUTENBbHOM KIETKH

Habntonenue 3a ABMXKeHHEM LUTOIIIA3MbI B KJIIETKE PACTeHUM
N3ydeHune moKpoBHOM TKAHU paCTEHUN

N3ydenune npoBosieid TKAaHH OPraHOB PACTEHUM
MUKpOCKONMYECKOE CTPOEHUE KPOBH YEJIOBEKA U JIATYIIKH
N3ydyenne cnocoOoB MBIWKEHUS OIJHOKIETOYHBIX )KMBOTHBIX
N3yuenune KUBOTHBIX TKAHEH, TKAHEH OpraHu3Ma YeJ0BeKa Ha TOTOBBIX MUKPOMPENapaTax
[Ina3moim3 u fenna3Moian3 B KJIETKaX KOKULBI JIyKa pernyaToro
N3ydyeHrne MUKPOCKOTMYECKOTO CTPOCHHUS TJIECHEBBIX TPHOOB

I/IsyquI/Ie MHUKPOCKOIIMYCCKOI'0 CTPOCHUA 3CJIICHBIX BOI[OpOCJ'ICfI

Tema 2. Ucnosib30Banue uu@poBoii 1adopaTopuu 1Jisl onpeaeeHuss a0M0THYECKUX
¢akropos cpenpbl. (134.)

OmnpeneneHrne OTHOCUTENIBHON BIaKHOCTH BO3yXa

W3MepeHne BIaXHOCTH U TEMIIEPATyphl B pa3HbIX 30HAX Kiacca.
VicnapeHue Bo/ibl IMCTBSMU JI0 U TIOCJIE MOJIMBA

N3mepeHne ypoBHS OCBEIIEHHOCTH B pa3IMYHbIX 30HaX

HccnenoBanue ecTeCTBEHHON OCBELIEHHOCTH ITOMEILEHHs Kjlacca
W3yueHue BIUSHUS OCBELICHHOCTH Ha (PM3MUYECKOE 3/J0POBbE JHO/IEH.
Omnpenenenne TeMneparypsl BO3AYIIHON CPebl

N3mepenue TemnepaTypsl OCTBIBAIOLIEN BOJIBI B 3aBUCUMOCTH OT BPEMEHU
W3ydeHne Temneparypsl Ha pa3jaMYHbIX y4acTKax Teja YeloBeKa
Hapymenne kpoBooOpalieHus py HaJIOKEHUHU JKTyTa

N3yuenne GyHKIMIA KOXKH € IIOMOIIBIO TEMIEPATYPHOI'0 1aTYHMKA U TaTUMKA BIAXKHOCTH
Bnusinue ¢pu3nyeckux Harpy3o0K Ha TEMIIEpaTypy Tejla yesloBeKa

Onpe;[eneHI/Ie TCIIJIOBBIX B(I)(I)CKTOB pacTBOpPCHUA BEIICCTB B BOJAC

Tema 3. Ucnoib30BaHue BOJOPOIHOTO MOKA3aTeNA KAK
HHIMKATOPA COCTOSTHUSA CPeAbl sKUBBIX OPraHU3MOB (6 YacoB)

Ananu3 (u3ydenue) ph cpesl HOUYBBI



AHanu3 pH BOJbI OTKPBITHIX BOJIOEMOB

Ananu3 pH po6 cHera, B3STHIX Ha TEPPUTOPHUU CETUTEOHON 30HBI
Omnpenenenue nokaszaresst ph B THTHEHUYECKUX CPEJICTBAaX
N3y4enue nporecca CKUCaHUS MOJIOKA € IIOMOIIBIO ITOKa3aTeneil ph

CpaBHEeHUE pH IUIIEBBIX IPOIYKTOB U OO0/

l'[pe)mo.JIaraeMble pe3yJbTaThl peajin3aliii NMporpaMmabl
B IMpoHecce NMPOXOKACHHUA IMPOrpaMMbl JOJDKHBI OBITH AOCTUTHYTEI CIICAYIOIIHUEC PE3YJIbTAThI:

«[Ipuobperenne conuanbHbIX 3HAHUI THYHOCTHBIE KAaueCTBa:

YBaKUTEIBHOE OTHOLIEHUE K TPYAY U TBOPUYECTBY CBOMX TOBAPHILEH;

(hopMHpOBaHHE SCTETUUECKUX YYBCTB, I03HABATEIbHBIX UHTEPECOB U MOTHBOB,
HaIlpaBJICHHBIX HA U3Y4YEHUE )KMBON IIPUPOJIBI;

YHUBEpPCAJIbHBIE CIOCOOHOCTU

YMCHUEC BUJCTh U IOHNUMATh 3HAYCHHUC HpaKTI/I'-IeCKOI\/’I n I/IFPOBOfI JACATCIIBHOCTH,

OIIBIT B HpOeKTHO-I/ICCJ'Ie)IOBaTeJ'IBCKOI\/’I ACATCIIBHOCTU-YMCHUC pa6OTaTB C pasHbIMH UCTOYHHUKaAMU

uHpopmanuy;

OBJIAZACHUEC COCTABJIAIOIINMHA HCCHGJIOB&TGHBCKOﬁ u H&y‘IHO-HpaKTquCKOﬁ

ACATCIIBHOCTH, CTAaBUTH BOIIPOCHI, Ha6J'IIOJIaTI), MIPOBOAUTH OKCIICPUMCHTHI, 1€JIaTh BBIBOABI U

3aKJIIOYEHHS, 0OBICHATE, TOKA3bIBATh, 3aIIMIIATE CBOH UCH,

(hopMHUpOBaHKE UHTEIIEKTYaTbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYKICHUS, aHATU3UPOBATbD,
CpPaBHMBATb, JIEJIaTh BBIBOJBI U AP.) U 3CTETUUECKOTO OTHOIIEHHUS K KUBBIM 00BEKTaM;

3HAaHHUEC OCHOBHBIX ITPUHIIUIIOB U IIPpaBUJI OTHOIICHUSA K JKHBOM npupoae.

YpOBEHb pe3yiabTaToB «DopMUpoBaHUE IIEHHOCTHOTO OTHOLIEHUS K COLMAIbHON PeaTbHOCTH

JJMYHOCTHBIC Ka4YCCTBaA:

HaBBIKW UHAMBHUIYAJIbHON IEATEIBHOCTH B MPOIIECCe MPAKTHUECKON padOThI MO/
PYKOBOJICTBOM YUUTEIS;

HaBBIKU KOJUIEKTUBHOM JI€ATEIHHOCTH B MPOIIECCE COBMECTHOM TBOPUECKOW pabOTHI B
KOMaH/I€ OJJHOKJIACCHUKOB TOJT PYKOBOJICTBOM YUHTEIIs;

YMEHHE COTPYIHUYATH C TOBAPUIIAMH B MPOIIECCE COBMECTHOM EATEIbHOCTH, COOTHOCHUTD
CBOIO 4acTh PabOTHI C OOIIUM 3aMBICIIOM;

YHUBCPCAJIbHBIC CIIOCOOHOCTH:

CMOCOOHOCTh BBIOMPATH 1€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JAEHCTBHX M MOCTYIKAX
10 OTHOILIEHUIO K )KUBOW MPUPOJE, 3J0POBBIO CBOEMY U OKPYXKAIOIIUX;

CIOCOOHOCTH NepeiaBaTh SMOLIMOHAIbHbBIE COCTOSIHUS U CBOE OTHOIIEHHUE K PUPO/IE,
YeJI0BeKy, 0OIIECTBY;

OTIBIT B IPOEKTHO-UCCIIEI0BATENBCKOM JIEITETbHOCTH:

YMEHHUE OPraHU30BaTh CBOIO Y4EOHYIO JeSATEeIbHOCTh: ONPEACIATh 11eJb paOb0Thl, CTAaBUTh
3aJauy, MJIAHUPOBATh — ONPEAEIATH MMOCIEI0BATENbHOCTh JEHCTBUI M TPOTHO3UPOBATh
pe3yabTaThl paboThI;

YMEHHUE OCYIIECTBIATh KOHTPOJIb U KOPPEKIUIO B CITydae OOHAPYKEHHS OTKIOHEHUHN U
OTIIMYHU MPH CAMYEHUN PE3YJIBTATOB C 33laHHBIM 3TAJIOHOM; OLIEHKA PE3yIbTaTOB pabOThI
— BBIJICJICHUE U OCO3HAHME YYALTUMCS TOTO, YTO YK€ YCBOCHO M YTO €IlE MMOTICKUT
YCBOEHHIO, OCO3HAHHE KaYeCTBa U YPOBHS YCBOCHHUSI.



ypOBeHb pe3yibTaToB: «[losydeHne caMoCTOSATEIbHOTO O0IIECTBEHHOTO ICHCTBHS
JMYHOCTHBIC KAaueCTBa:

- yMeHHUe 00CY)XJaTh U aHAJIM3UPOBATh COOCTBEHHYIO IEATEILHOCTh U pabOTy OJHOKIACCHUKOB C
HO3I/IIIPII>1 3aga4d IIaHHOfI TEMBI, C TOYKH 3pCHHUA COACPIKAHUA U CPCACTB €T0 BBIPAKCHU A,

YHHUBEpPCaJIbHbIE CIOCOOHOCTH:

= YMCHHC CJIyIIaTb U BCTyIIaTb B JUAJIOT, YHaCTBOBATH B KOJIJICKTUBHOM 06C}’)KI{CHI/II/I
mpooem;

- MHTErPUPOBATHCS B IPYIITY CBEPCTHUKOB U CTPOUTH MPOJTYKTUBHOE B3aUMOJCICTBUE CO
CBCPCTHUKAMHU U B3POCJIBIMH,

- yMEHHeE aJIeKBaTHO UCIIOJIb30BaTh PEUEBbIE CPECTBA ISl TUCKYCCUH M apTyMEHTAIluU
CBOEH IO3ULIMH, CPAaBHUBATH Pa3HbIC TOUKHU 3PEHUS, apTYMEHTUPOBATh CBOIO TOUKY 3PEHMUS,
OTCTaMBaTh CBOIO MO3UIIHIO;

= OIIBIT B HpOeKTHO-I/ICCJ'Ie)IOBaTeJ'IBCKOI\/’I ACATCIIBHOCTU: BEIPAKCHUEC B HFpOBOfI ACATCIIbHOCTH
CBOEr0 OTHOIIEHUS K TIPUPO/IE

OObyuaromuecs CMOTYT:
= Y3HaBaTb KMBOTHBIX U IITHUL B IIPUPOAC, HA KAPTUHKAX, IO OIMUCAHUIO,
= YXaXUBATh 3a JOMAIIHUMMH XKMBOTHBIMH U NITHLIAMU;
- BBINOJHATH MPABUIIA SKOJIOTUIECKH COOOPA3HOTO MOBEICHHS B TIPUPO/IC;
- TIPUMEHATH TEOPETHUYECKHE 3HAHUS MPH OOIICHUH C )KUBBIMU OPTraHU3MaMH | B
MPAaKTHYECKOH JIESTETBHOCTH MO0 COXPAHEHHUIO MPUPOTHOTO OKPYKEHHUS M CBOETO 370POBbS;
- YX@XHBaTh 32 KyJIbTYPHBIMH PACTCHHUSMH H JOMAIIHUMH )KHBOTHBIMH;
- JIOKa3bIBaTh, YHUKAJIBHOCTH M KPAcOTy KXJOT'0 IPHUPOTHOTO 0OBEKTA;
- 3a00TUTBCS 00 0370POBICHUN OKPYXKAIOLICH MPUPOIHON CPEIIBI;
- TIpeIBUAETH MOCIEACTBUS ICSATEIBHOCTH JIOICH B IPUPO/IE;
- OCYIIECTBISTH YKOJOTHYECKH COOOpa3HbBIC MMOCTYIKU B OKPYXAIOLIeH MPUPOJIE;

- CTaBUTHb HpOCTCfII.HPIC OIIBITEI ¢ OOBEKTAMH JKMBOM M HEIKHBOU IMpUpOAbI.

@opmbl yueTa Ui KOHTPOJISl  OLeHKHU IUIAHNPYeMbIX Pe3yJIbTATOB OCBOEHUSI MPOTrPaMMbI
BHEYPOYHOIi 1eiTe/IbHOCTH.

KoHTpoub 1 OLIeHKa pe3yIbTaTOB OCBOCHUS POTPAaMMbI BHEYPOUHOU

JeATeIbHOCTH 3aBUCHT OT TEMAaTUKH U COACPIKAHUS U3ydaeMoro paszena. [IpoaykTuBHEIM Oyaer
KOHTPOJIb B IIPOIIECCE OPTaHU3AIMH CIIEAYIOMIHUX (HOPM IESATEIBHOCTH: BUKTOPHHBI, TBOPYECKHUE
KoHKypchl, KBHBI, posieBbIe UTPBI, TPOBEJEHNE OIBITOB U AKCIIEPUMEHTOB.

[TooOHas opranu3anus ydera 3HaHUM U YMEHUH Ul KOHTPOJIS M OLIEHKU PE3YJIbTaTOB OCBOCHHS
IIPOrpaMMbl BHEYPOUHOU AEATEIbHOCTU OyeT

CocoOCTBOBATh (POPMUPOBAHUIO U MOAEPIKAHUIO CUTYAIlUH ycIiexa JUIsl KaX10Tro 00ydJaromerocs,
a Takke OyJeT cnocobcTBOBATh Mpoleccy 0OydeHUs B

KOMaH/IHOM COTPY/AHUYECTBE, IPH KOTOPOM Kaxblii 0Oydaromuiicst OyJeT 3HaYMMbIM YYaCTHUKOM
JEeATeIbHOCTH.



Kaneﬂuapﬂo-TeMaaneCKoe IMJIAHUPOBAHUE

No | Conepxkanue Kon- | Henp O6opynoBanue
/o BO
4acoB
1 | Beenenue 1
Hcnonb3oBanue usb-Mukpockona ajis u3yueHust 00beKTOB
2 [ToaroroBka MuKpockona 1 uudposoit USB-
mukpockon k USB-niopty
HOYTOYKa/ KOMITBIOTEPA.
3 [IpurorosiieHne n n3ydeHue 1 uugposoit USB-
Ipernapara KieTOoK 4ellyn mukpockon k USB-niopty
JIYKOBHIIBI JIYKA PEYaToro HOYTOYKa/ KOMIIbIOTEpA
4 | Habmronenue 3a ABMKEHUEM 1 POBECTU HOYTOYK 1 USB-
IIUTOIUIa3MbI B KIIETKE PACTCHUH HaOIroIeHNs 32 MHUKPOCKOTI,
JBIKEHUEM nmabopaTopHbBIE CTEKIIA,
IIUTOTUIA3MBI MUHIIET, TUTIETKA, BOJIA,
B KJIETKax pacTeHuil | (GuibTpoBaibHAs Oymara,
Ha MPUMepe KIETOK | JIUCThS DIIOJICH
JIMCTA DJI0ICH KaHa/ICKOH, KapaH/ial,
KaHaJICKOH. y4eOHUK.
5 N3yuenne mokpoBHOM TKaHU 1 H3Y4YUTh HOyTOYK 1 USB-
pacteHuit 0COOEHHOCTH MHUKPOCKOTI,
CTPOEHHUs 1a0opaTOpHBIE CTEKIIA,
IOKPOBHOM TKaHU NUHIIET, TUIIeTKa, BOJA,
pacTeHui Ha Oymara, JINCThs
IpUMEpE JTUCTHEB HeJIaproHuu
KOMHAaTHBIX 0OBIKHOBEHHOH U
pacTeHui - TpaJecKaHLUU
TpaJecKaHLUU BUPTUHCKOH.
BUPTUHCKOU U
neJlaproHuu
O0OBIKHOBEHHOH.
6 | M3ydyeHue nmpoBOsIICH TKaHU 1 U3Yy4UTh HOyTOYyK 1 USB-
OpraHoOB pacTeHUil 0COOEHHOCTH MHUKPOCKOII, TOTOBbIE
CTPOEHHUs npernaparsl Cpe3oB
IPOBOJIAIIEH TKAaHU | IEPBUYHOIO CTPOEHUS
OpPr'aHOB PacTeHUIl | KOPHs, KOPHs UpHCa,
cTelOis Oepesbl, KiieBepa,
JIMIIBI, JIMCTA KaMEJUH.
7 MUKpOCKOIMYECKOE CTPOCHHUE 1 U3y4eHHUe HOYyTOYK 1 USB-
KPOBH YeJIOBEKA U JIATYILKU 0coOeHHoCTeH MHUKPOCKOII, TOTOBbIE
SPUTPOLUTOB OKpalleHHbIE
YeJloBeKa B MUKpOIpenapaThl KpOBU
CPaBHUTEIILHOM 4eJ0BeKa U JIATYIIKH.
IUIaHE U BbISIBIICHHUE
CBSI3U 0COOEHHOCTH
CTpOCHUS
BBINOJIHSEMOMN
byHKIHEH.
8 | 3ydyeHue cioco0OB IBUKEHUS 1 U3YYUTH C HOYyTOYK 1 USB-

OJHOKIJICTOYHBIX XUBOTHBIX

nomorpo USB-
MUKPOCKOTIA

MHKPOCKOII, TPpCAMETHOC
1 IIOKPOBHOC CTCKJIA,




CIIOCOOBI
[EPEABUKCHUSA
OJHOKJICTOYHBIX
JKHUBOTHBIX B
BOJIHOM cpeJie.

o3epHas BoJa (Boja u3
Ba3bl C IBETaMH, U3 JIY)KU
HJIn HpI/II‘OTOBJIeHHBIf/'I
pacTBOp CeHa JIyTOBOTI0).

9 N3yuenue KUBOTHBIX TKAHEH, 1 HOyTOYK 1 USB- ITIO3HAKOMMTBCS C
TKaHEel opraHu3Ma 4ejgoBeKa Ha MUKPOCKOTI, MOP(OIOrHIECKUMHU
TOTOBBIX MHKpOIpenapaTax rOTOBBIE 0COOEHHOCTSAMU TKaHEHN

MUKpOIpenapaTsl YKUBOTHBIX U YEJIOBEKA
TKaHEH JKUBOTHBIX M | CPABHUTH HX.
yesoBeka (HepBHAas

TKaHb, JKeJIE3UCTHIN

SMIUTEINH,

MBIIIIEYHAs TKaHb,

YKUPOBas TKaHb).

10 | [Mna3monm3 u Jenaa3Moins3 B 1 HOYyTOYK 1 USB- MTO3HAKOMUTHCS C
KJIETKaX KOKHUIIBI MUKPOCKOTI, MOJIYTIPOHUIIAEMOCTHIO
JyKa penyaToro BpPEMEHHBIN MeMOpaHbI — €€ OCHOBHBIM

MHKpOIpenapar CBOWCTBOM.
KJIETOK KOKHUIIBI

JyKa penyaroro,

pacTBop XJjopuaa

HaTpus NaCl —

MOBAPEHHOM COJIH,
JUCTUILTMPOBaHHAs

BOJIa, MUIIETKA,

buIbTpOBAIbHAS

Oymara.

11 | U3yueHne MUKPOCKOITMYECKOTO 1 MO3HAKOMHTHCS C HOyTOYK 1 USB-

CTPOEHHS IIECHEBBIX I'PUOOB MHUKPOCKOIIMYECKHM | MUKPOCKOII, BPEMEHHBII
CTPOCHHUEM MHUKpOIpenapar MIeCeHH.
IUIECHEBBIX IPUOOB
Ha npumepe
MyKOpa,
HNeHULWILIA,
acrepruuia u
JIPOOKEH.

12 | V3yueHue MUKPOCKOIIUYECKOTO 1 IIO3HAKOMUTBCS C HOyTOYyK 1 USB-

CTPOEHHS 3€JIEHBIX BOJOPOCIIEH MHUKPOCKOIIMYECKHM | MUKPOCKOII, BPEMEHHBII
CTPOCHHUEM MUKpOIpernapar
BOJIOpOCIIEH Ha OJIHOKJIETOYHBIX U
npuMmepe MHOTOKJIETOYHBIX
CIIMPOTHUPHI, 3€JIEHBIX BOJIOPOCIIEH.
yIOTPHKCA,
XJIOpEJLIbI,
XJIAMHJIOMOHA/IBI.

Hcnonb3oBanne nuppoBoii 1a00paTOpHu s oNpeaeeHnsi Aa0MOTHYECKUX (PAKTOPOB cpebl

13 | Ompenenennie OTHOCUTEIHHOM 1 OCBOEHHME METOJIOB | AATUYMK Ul U3MEPEHUs
BJIQKHOCTHU BO3/1yXa oTpe/ieeHus BJIQYKHOCTH,

OTHOCHUTENIBHON TeMIepaTypHbIN JaT4HK,
BIIQXKHOCTH Ha HOYTOYK.

HCCIIEyEMOU

TEPPUTOPHUHU.

14 | 3MepeHue BIaXXHOCTH U 1 OIIpeleIeHue U U(pPOBON MYJIbTHAATUHK,
TEMIIepPaTyphbl CpaBHEHHE JATYUKU TEMIIEPaTyphl U




B Pa3HbIX 30HAX KJj1acca

BJIA’)KHOCTH U

BJIQKHOCTH, HOYTOYK C

TEMIIepaTyphl COOTBETCTBYIOIIUM
POTPaMMHBIM
obecrieyeHrneM

15 | Ucnapenue BOAbI JIUCTHSIMU A0 UCCIIEIOBAaHHE U(PPOBON MYJIbTHAATUHK,
MOCIIe MOJINBA 3aBHCHMOCTHU TEMIEPaTYPHBIA JaTYUK U

YPOBHSI HCIIAPEHUS | JATYHUK BIAXKHOCTH.
OT BJIQXKHOCTH
TOYBBI.

16 | Usmepenue ypoBHs olpeneseHue HOYTOYK, JaT4HK,
OCBELICHHOCTH bukcupyomui
B Pa3JIMYHBIX 30HAX WU3MEHEHHE YPOBHS

OCBEIICHHOCTH.

17 | UccnenoBaHue ecTeCTBEHHOM IIPOBECTHU aHAJIN3 HOYTOYK U JaTuuK
OCBEIICHHOCTH TIOMEIICHUS YPOBHS OCBEIICHHOCTH
KJacca OCBEIICHHOCTH B

HIKOJIBHBIX
MIOMENICHUSX U Ha
YITHUIIE.

18 | V3yuenue BIHSHUS o0OcienoBaHue OecrpoBOTHOM
OCBEIICHHOCTH Ha (pruzmueckoe YPOBHSI MYJIbTHIATYUK IS
3JI0POBBE JTFOJIEH OCBEIICHHOCTH MIPOBEICHUS

pabouero mecta OMOJIOTUYECKOTO
y4aluxcs B IIKOJIE. | MOHMTOPUHIA U JaTUYUK
OCBELICHHOCTH.

19 | Ompenenenue TemnepaTypsl oIpeieneHne TeMIEepaTyPHbIA JaTYNK U
BO3/YIIIHOH cpeJibl TeMIepaTyphl HOYTOYK.

atMochepHOTO
BO3/yXa

B Pa3HbIX
CEeNIMTEOHBIX 30HAX,
CpaBHEHHE
HOJTy4E€HHBIX
pE3y/IbTATOB.

20 | 3mepenue Temneparypsl OIBITHBIM ITyTEM TeMIepaTypHbIA JaTUUK U
OCTBIBAOLIEH BOIbI YCTQHOBHTH HOYTOYK, EMKOCTH IS
B 3aBUCUMOCTH OT BPEMEHHU 3aBHCUMOCTh BO/IbI (pa3HOH popMBI U

CKOPOCTH, rI1yOuHBI), MEH3ypKa

C KOTOPOM OCThIBAaeT | (MEpHBIN LUIMHID),
BOJa, OT ee 00beMa, | Macllo MOJICOJHEUHOE U
10 QHAJIOTUH C Teruias BoJa.
OCTBIBAHHUEM BCETO

o0Bbema BOJIbI B

MOp€ U HEOOIBIION

pexKe.

21 | V3ydeHue TeMmepaTypsl Ha U3y4YeHHE HOYTOYK U JaTYMK
pa3IUYHbIX y4acTKax Tena IpOILIECCOB TeMIepaTyphbl.
YeJoBeKa pacrpeaeneHus

TEMIIepaTypsl 110
KO’KHOMY ITOKPOBY
4eJI0BeKa.

22 | Hapymenue kpoBooOpalieHus UCCIIE/IOBaHNE U(pPOBON MYJIbTHAATUHK,

MIPU HAJIOKEHUH KIyTa TEPMOPETYIATOPHON | HOYTOYK M JaTYUK
(GYHKIIUHN KpOBH, TeMIepaTypbl, TOHKHHA
000CHOBaHME HIHYp (MIpOYHAast HUTh)




HETaTUBHOTO
BIIMSTHUS
IpeKpalieHus
KPOBOCHA0KCHHSI HA
OpraHbl U TKAaHH
YeJIoBeKa 3a CUeT
nepeaBINBaHHS
apTepuu,
MIOCTPOEHHE
rpaduka
B3aMMO3aBUCHMOCTH
TEMIIEpPaTyphbl KOXKH
U JUTATEIHHOCTH
HAJIO’KEHUS JKTYTa.

o 40—-60 cm.

23 | m3ydyeHue QyHKIUH KOKHU 1 u3ydyeHue QyHKIHUM | TemrnepaTypHbIA JaTuuK,
C TIOMOIIBIO TEMIIEPATYPHOTO KOXXHOTO TIOKpPOBa — | ITU(POBO MYIIBTHIATYHK,
JaTYNKA U JaTYUKA BIAYKHOCTH TEPMOPETYISATOPHON | TATYUK OTIPEIEICHUS

U BBIZICTTUTEIIFHON, | OTHOCHTEIBHOM
YCTaHOBUTH BJIAJKHOCTH, TOHKHI 20-
B3aMMO3aBUCHMOCTD | CAHTHMETPOBBIN IITHYD
WHTCHCUBHOCTH WA PE3HHOBOE KOJIBIIO,
MOTOOT/ICTICHUS U TTACTUKOBBIN TTAKeT,
TeMIepaTypbl obecrieunBaronui
TepPMETUYHOCTb, JIaMIIa C
pedaexkTopom.

24 | Bousaue pusnyeckux Harpy3ok | 1 H3ydCHHUE HOYTOYK U
Ha TeMIIepaTypy Teja YeloBeKa BO3JCHCTBUS TEeMIIEpPaTypPHBII TaTYHK.

bu3IecKuX
Harpy3ok

Ha pacrpeeeHme
TeMIIepaTypbl
KOXHOT'O TTOKPOBa
YeJI0BEeKa.

25 | OnpeneneHue TEIIOBBIX 1 ompeeneHre uppoBoit MyIBTUIATYHK,
3¢ (}eKTOB pacTBOPEHHUSI BEIIECTB TEIIOBOTO 3 deKTa | TeMIepaTypHbIH JaTYUK
B BOJIE pacTBOpeHus (Taxke MOKET OBITh

TUAPOKCUIA HATPUS
NaOH, nutpara

MCIIO0JIb30BaH JaTYUK
BBICOKOU TeMIepaTyphl),

ammoHusg NH4NO3 | 3 xuMuuyeckux cTakaHa Ha

u xuopuja xeneza | 50 M1, CTeKIsIHHAs

(1) FeCI3. aJI04Ka, EMKOCTh
Hcnoab30BaHne BOOPOAHOIO MOKA3ATe/sl KAK MHAMKATOPA COCTOSIHUS CPe/bl AKHUBbIX
OPraHHU3MOB
26 | Ananu3s (uzyyeHue) ph cpessl 1 OTIpECIICHUE nporpamma «L{ugposas

IIOYBbI

XapakTepa cpeibl
(xucnas, menoyHas
WM HEUTpaIbHas)
pa3HbIX BUJIOB IOYB,
MPOaHATH3UPOBATH
MPUTOTHOCTH ITUX
MOYB IS
BBIpAI[UBAHUS
pa3IMYHBIX C/X
pacTeHuN.

nabopaTopus»,
yCTaHOBJIEHHAsI Ha
HOYTOYKe, pH-naTuuk,
TEeMIIEPaTyPHBIN JaTUUK U
JATYUK BIAXKHOCTH
MOYBBI, JIA0OPATOPHBIN
MITaTUB ¢ My(TOM

U KOJIBIIOM, JJabopaTopHast
IpoMbIBajIKa, Oymara
¢buIbTpOBAIbHAS

¥ BOPOHKA, MpoOupKa,




CTCKJIIHHAS I1aJI0UKa, 2
XUMHYCSCKUX CTaKaHa
oowemoMm 100—150 mu.

27 | AHanu3 pH BOJBI OTKPBITHIX 1 O03HAaKOMIJICHHE C HOYTOYK 1 Aat4uk pH,

BOJIOEMOB HOHITHEM nabopatopHast
«KHUCIOTHOCTBY, IPOMBIBAJIKA U
OTIpe/iesieHue ¢unbTpoBasIbHAA Oymara,
pH BoABIL, B3ITOM U3 | LITATUB C JEpKATEIEM,
pa3IMYHBIX CTaKaH XUMUYECKHUH,
HCTOYHUKOB. PEaKTUBEI.

28 | Ananu3 pH npoO CHera, B3ATHIX 1 03HAKOMMTBCS € HOYTOYK U fgatuuk pH,

Ha TEPPUTOPHH CENUTEOHON 30HBI HOHITHEM nabopatopHast
«KHCIOTHOCTh MIPOMBIBAJIKA U
CHeTray, MpoObI ¢unbTpoBasibHAA Oymara,
KOTOPOTO B3SITHl HA | IITATHB C JiepyKaTeseM,
TEPPUTOPUU CTaKaH XUMUYECKHUH,
MHUKpOpanoHa. PEaKTUBBI.

29 | Ompenenenue mokasarens ph B 1 OCBOCHHE HOYTOYK 1 gat4mk pH,

TUTUEHHYECKHUX CPEJICTBAX METO KK naboparopHast

onpenenenus pH, IIPOMBIBAJIKA U

3HA4YEHUE 3TUX ¢unbTpoBasibHAA Oymara,

METO/IOB. qrcTasi BOJIa, MEPHBIE
cTakaHsl (8 mT.)
C pacTBOpaMH Tejst Ulsl
JyIlIa pa3In4HbIX MapoK,
CTaKaHBbI C
JMCTUJUTAPOBAHHOM BOJOM
(4 rT.).

30 | U3ydenue mporecca 1 ompeeneHre HOYTOYK M Aatuuk pH,
CKHCAHHUS MOJIOKA C TIOMOILIbIO n3MeHeHui pH nabopaTopHas
nokaszateneil ph MOJIOKa, IIPOMBIBAJIKA U

HaXOJAIIEerocs ¢bupTpoBasbHasA Oymara,
B TEpMOcCe Mopsiika | TepMoc Ha 1 smutp (¢

30 yacoB MPOOKOM, TTO3BOJISIOIICH
(MHKYOAIIMOHHBIN 3arepMeTU3UpOBAThH
HEepUOJI CKUCAHUS npoBoJl pH-metpa).
MOJIOYHOTO

MPOJIYKTA).

31 | CpaBHEHHE PH IUIIEBBIX 1 OCBOEHHE METOJIMKU | HOYTOYK, AaT4uk pH, 5

IPOIYKTOB U OJI0A oIpesieeHus MEpHBIX CTAaKaHOB U
nokasarens pH u qucTas BoJa, COK s0I0Ka,
€ro 3Ha4YCHHUE. COK MOPKOBH, MOJIOKO 2,5
% xupHocTH, Kepup 1,5
% *KUPHOCTH, KOMIIOT U3
cyxo(pyKkTOoB, GopIi,
KapTo(esbHOE MIopE.

32 | 3amuTa paboOTHI. 1

33 | 3amura paboTEHI. 1

34 | UtoroBoe 3aHsTHE. 1
Hroro; 34y,
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— M.: U3narensctBo «IlepBoe ceHTaOps», 1999.— 366¢.

OobopynoBanue 1 MOCOOHS K 3aHATUSIM:

O6opynoBanue 1o 6uoyoruu U 3Kosioruu 1eHTpa «Touka Poctay

Hatypanbnbie mocobus (peaabHble 00BEKTHI )KUBOM U HEXKUBOU TPUPOIBI)

N300pa3uTenpHble HATIISHBIC TOCOOHS (PUCYHKH, CXeMAaTHIECKUE PUCYHKH, CXEMbI, TAOJIHIIbI)
TUTAKATBI, TPE3CHTAIIMH, KOMITBIOTEP, MYJIbTUMEIUUHBIA IPOCKTOP.

NudopmannoHHbie HCTOYHMKH, HCII0JIb3yeMble IIPH COCTABJICHUH IPOrPAMMBI:
DJICKTPOHHbIC YYCOHUKH:

Otkpeitas 6uonorus. (6udnmuotexa ['MMLY)

1C: Penerutop. buonorus.

HNHurepHer — anpeca cauTos

- Caiit MunoOpHnayku http://rsr-olymp.ru
http://nsportal.ru/blog/shkola/obshcheshkolnaya-tematika/integratsiya-na- urokakh-khimii-biologii
http://old.iro.yar.ru/pnpo_vyar/biolog06.htm
http://www.edu-eao.ru/images/stories/masterklass/him-biolog.pdf

http://centrdop.ucoz.ru

http://www.moi-universitet.ru/schoolkonkurs/KonkursAMO

decruBanp neparornyeckux uiaeit «OTKpwITHIA ypok» http://festival.1september.ru/articles/514689/



http://rsr-olymp.ru/
http://nsportal.ru/blog/shkola/obshcheshkolnaya-tematika/integratsiya-na-urokakh-khimii-biologii
http://nsportal.ru/blog/shkola/obshcheshkolnaya-tematika/integratsiya-na-urokakh-khimii-biologii
http://old.iro.yar.ru/pnpo_yar/biolog06.htm
http://www.edu-eao.ru/images/stories/masterklass/him-biolog.pdf
http://centrdop.ucoz.ru/
http://www.moi-universitet.ru/schoolkonkurs/KonkursAMO
http://festival.1september.ru/articles/514689/

ComnmanbHas ceTh pabOTHHKOB 0OpasoBanus http://nsportal.ru/shkola/biologiya/library/sistema-

raboty-s-odarennymi-i-



http://nsportal.ru/shkola/biologiya/library/sistema-raboty-s-odarennymi-i-
http://nsportal.ru/shkola/biologiya/library/sistema-raboty-s-odarennymi-i-
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