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IosicHuTeIbHAA 3aMCKA

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

OCHOBHBIM IPEUMYILIECTBOM BHEYPOUHOH JEATEILHOCTH SIBJISCTCS MPEACTaBICHUE 00yJaIOMIMMCs
BO3MOYHOCTH IIMPOKOTO CHEKTpa 3aHATHM, HAaIIPABJIEHHBIX HA UX PAa3BUTHE U OCYILECTBICHUE
B3aUMOCBSI3U U

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

yyaluecs moaydatoT 00beM 3HaHUH, ONpeIeIeHHBI paMKaMu 00pa30BaTeIbHOM MPOrpaMMEl,
KOHKpETHOW y4eOHO! AMCUUIIINHBL. Pa3BUTHIO HHTEIIEKTYaIbHOM OAAPEHHOCTH yJalllUXCsl MOTYT
CIOCOOCTBOBATH 3aHATUS B CUCTEME BHEYPOUHOU BOCIIUTATEIBHON pabOThl, OPraHN30BaHHOM MpU
KaOuHeTe OMOJIOTHH.

[IpumeHneHne UrpoBOil METOAMKH JUISl PA3BUTHS UHTEIUIEKTa MO3BOJIUT

IIKOJIBHUKAM CaMOCTOATEIbHO NOJy4yaTh 0oJiee IiyO0OKHe 3HaHUS M0 OTAEIbHBIM, HHTEPECHBIM IS
HUX T€MaM, IEMOHCTPUPOBATH UX B NHTEIIEKTYaJIbHBIX

COpPEBHOBAHUSIX.

[IporpamMma BHEYpOUHOH I€ATENHHOCTH pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU
(dhenepaTbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 0011eT0 00pa3oBaHus
(nmpuka3 MunucrepcTBa 06pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 nexkadps 2010 r. Ne
1897) u nokanbHBIMHM aKTaMU 00pa30BaTEIbHON OpraHU3aIUH.

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

3agaumn:

pacIIUpATH KPYro30p, MOBBIIIATE HHTEPEC K IPEAMETY, MOMYIIIPU3aLUsi HHTCIIEKTYaIbHOTO
TBOPYECTBA;

pa3BUBaTh JJOTUYECKOE MBIIIJICHUE, YMEHUS YCTaHABIUBATH IPUUYNHHO — CJICIICTBEHHBIE CBS3H,
YMEHMS pacCyXAaTh U JEJIaTh BBIBOBI, IPOIIaraH/ja KyjabTa 3HaHUN B CUCTEME JyXOBHBIX
LIEHHOCTEH COBPEMEHHOTO ITOKOJICHHUS;

pa3BUBaTh HaBbIKM KOJUIEKTUBHON PabOThI, BOCHUTAHUE IOHUMAHUS 3CTETUYECKUN IEHHOCTH
IPUPOJIbI, 0ObEMHEHUE U OPTaHU3aIMS 10Cyra yJaluXcs.

HporpaMMa CTPOUTCA Ha OCHOBC CIICAYIOMIUX IMTPUHIIUIIOB:
® PaBCHCTBO BCCX YUYACTHHUKOB;
L4 ,Z[O6p0BOJ'ILHO€ MMPUBJICYCHUC K ITPOLECCCY ACATCIbHOCTH,
® YCpCaOBaHUC KOJIJIEKTUBHOM U I/IH,I[I/IBI/I,I[yaHBHOﬁ pa6OTI>I;
L4 CBO60,[[HI>II>1 BbI60p BuJaa JCATCIIBHOCTH,
¢ HPaBCTBCHHAs OTBETCTBCHHOCTH KaKJ0TO 3a CBOI BBI60p, nmponecc u pe3yyibTaTt
ACATCIIbHOCTH,
® Pa3BUTHUC yXa COPCBHOBAHU:, TOBAPUIICCTBA, B3AMMOBBIPYUKU;
¢ Yy4€T BO3PACTHLIX U NHAUBHUAYAJIIbHBIX 0COOCHHOCTEH.

MeranpeaMeTHble CBA3H.
® OCBOEHHE COCOOO0B pelIeHHs PoOIEM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa;
e (opmupoBaHue yMEHHS TUIAHUPOBATh, KOHTPOJIUPOBAThH U OLICHUBATH JICHCTBUS B
COOTBETCTBUU C MOCTABJIECHHOU 3a7a4eil U yCIOBUAMH €€ pean3aluu;
e ompenensaTh Hanboee Y3PPEKTUBHBIE CIIOCOOBI JOCTHIKCHHS pe3yabTaTa;

° d)OpMI/IpOBaHI/Ie YMCHHA NIOHUMATh IMMPUYHUHBL ycnexa/Heycnexa ACATCIBHOCTH U



CIOCOOHOCTH KOHCTPYKTUBHO JICHICTBOBATH JIa’Ke B CUTYALIUsX HEYCIIEXa;

® OCBOEHHE HAYaJIbHBIX ()OPM MMO3HABATEIHHON M JTMYHOCTHON pediieKcuu;

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

® TOTOBHOCTb CIYIIaTh cOOECETHMKA U BECTH JUAJIOT; TOTOBHOCTH IIPU3HABATh BO3MOKHOCTb
CYILECTBOBAHUS PA3JIMYHBIX TOYEK 3PEHMS U IIPABA KaXI0r0 UMETh CBOIO;

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

e ompezereHUE O0IEeH HeH U myTel e€ JOCTH)KEHNUS; YMEHHE JTOTOBAPUBATHCS O
pacnpeneneHuu QYHKIMA | POJiei B COBMECTHOM JICTEIIbHOCTH;

® OCYIIECTBIIATh B3aUMHBIN KOHTPOJIb B COBMECTHOM JEATEIBHOCTH, aJICKBATHO OLICHUBATh
cOoOCTBEHHOE MOBEACHNE U TIOBEJIEHNE OKPYKAIOIIUX;

® OBJIAJICHHC 0a30BEIMU NpEAMETHBIMHU U MEKITPEAMCTHBIMUA ITOHATUAMHU, OTpaKarOIIMU
CYIICCTBCHHBIC CBA3HU U OTHOIICHUA MECKIAY 00BEKTaMH U nmpouecccaMu.

Oﬁlllaﬂ XapaKTEPUCTUKA TPOTrPaMMbI BHeypo‘{HOﬁ ACATCJIbHOCTH.

[IporpamMmMa BHEYpOUHOM AESITEIBHOCTA HOCUT Pa3BUBAIOIINN XapAKTEpP, LEIbI0 KOTOPOU ABIISETCS
(bopMHpOBaHHE MTOMCKOBO-UCCIIEI0BATENECKUX, KOMMYHHUKATUBHBIX YMEHUHN HIKOJILHUKOB,
MHTEJJIEKTa YJalluXCsl.

Baxxneimum npuoputeToM 00111ero 00pazoBaHus ABISETCS GOPMUPOBAHUE 0OIIEYdEeOHBIX
YMEHUH U HaBBIKOB, KOTOPbIE MIPEJONPEEIAIOT YCIEIIHOCTh BCETrO MOCIEAYIOMEro 00y4eHus
peOénka. Pa3BuTHe TMYHOCTHBIX Ka4ECTB M CIOCOOHOCTEH IIKOJBHUKOB OIIMPAETCs Ha
MpUOOpPETEHNE UMHU OTIBITA PA3HOOOPA3HOM JIEATEILHOCTH: Y4EOHO-TI03HABATEILHOM, POEKTHO-
HCCIIEIOBATENBCKOM, MPAKTUYECKOM, COIIUAILHOM.
3aHATH 10 IPOTpaMMe BHEYPOYHOU JESITEIbHOCTH Pa3eiICHbl HA TCOPETUYECKUE U IIPAKTUYECKUE.
[IpruéM nesaTenpHOCTh MOKET HOCUTD KaK IPYIIIOBOM, TaK U MHANBUYalIbHBINA XapaKTep.
JleaTenbHOCTh NIKOJIBbHUKOB IIPU OCBOCHUH MPOTPAMMBbl UMEET OTIIMYUTEIbHBIE OCOOCHHOCTH:

® [IPaKTUYECKas HalpaBIEHHOCTb, KOTOPAs ONpelelseT criequpuKy CoepxKaHus U

BO3pAaCTHbIE 0COOEHHOCTH JIETEH;

e TIpynnoBoi xapakrep paboT OyaeT crnocoOCTBOBATH (POPMHUPOBAHUIO KOMMYHUKATUBHBIX

YMEHUH, TaKUX KaK YMEHUE, paclpeiesaTh 00s3aHHOCTHU B IPYIIIIE, apryMEHTHPOBAThH CBOIO

TOYKY 3pEHMSI U 1Ip.;

® B COACpKAHME JEATEIBHOCTH 3aJI0)KEHO OCHOBAHME Ul COTPYIHUYECTBA IETEH C WIEHAMHU

CBOEH CeMbH, 4TO 00eCreyrBaeT pealbHOE B3aUMOAECHCTBIE CEMbU M LIKOJIBI;

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

Pa3IMYHBIM BUAAM JESITEIbHOCTH IOCPEICTBOM BOBJIECUYEHHUS X B TBOPUYECKYIO

NESITENIBHOCTD.

AKTyanbHOCTb POrpaMMBbl 3aKIH04aeTCs B (GOPMUPOBAHUM MOTHUBALIMHU K I€JIEHAPABICHHON
M03HABATEIbHOM JEATETLHOCTH, CAMOPA3BUTHIO, & TAKXKE JIMUHOCTHOMY U PO(PECCHOHATBHOMY
CaMOOTIPEIEICHUIO YJalIUuXCsl.

IIpaxTHueckast HAIIPABJICHHOCTb COAEPKAHUS IPOTPAMMBI 3aKII0YAETCS B TOM, YTO COJEPKAHUE
Kypca obecriednBaeT npuoOpeTeHre 3HaHUM U YMEHHH, TO3BOJISIIOIIUX B AajbHEHUIIIEM
UCIOJb30BaTh UX KakK B Mpoliecce 00yueHHs B pa3HbIX JUCHUIUIMHAX, TAK U B IOBCEHEBHOM KU3HU
JUISl pELIEHUs] KOHKPETHBIX 3a1a4.

®opMbl 3aHATUI BHEYPOUHOU AEATENbHOCTU: Oecea, Urpa, KOJUICKTUBHBIE U MHAWBUIYalbHbIE
HCCIIEIOBAHUS, CAMOCTOATENbHAs paboTa, JOKIa, BHICTYIUICHHE, BEICTABKA, YIaCTHE B KOHKYpPCax
u T.1. JlanHbie (hopMBI pabOTHI JAIOT JAETAM BO3MOKHOCTh MAaKCUMAIILHO MPOSIBIISTH CBOIO



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

MecTo 1aHHOTO Kypca B Y4eOHOM ILIaHe.
[Iporpamma paccunrtana Ha 1 rox ooyuenus (34 gacoB B roj, | 4ac B Heiemnro). 3aHATHS 110
MIPOrpaMMe MPOBOIATCS BO BHEYPOUHOE BPEMS C UCTIONIB30BaHUEM 000pyI0BaHUS eHTpa « Touka
Pocra» no BUOJIOT'MU.
[leHHOCTHBIE OPUEHTUPHBI COACPIKAHUS MPOTPAMMBI BHEYPOUHOM JI€ATETLHOCTH.
B pe3ynbpTaTe ocBoeHUs MporpamMmbl BHEYPOUHOH AesiTenbHOCTH « HOHBINM Onosor» oOyyaromuecs
Ha CTYIEHH OCHOBHOTO 00IIero 0Opa3oBaHus:
® TI0JIy4aT BO3MOXKHOCTb PaCIIMPUTh, CHCTEMAaTU3UPOBATh U YIIyOUTh UCXOTHBIC
MIPEACTABJICHUS O MPUPOIHBIX 0OBEKTAX U SIBJICHHUSIX KaK KOMIIOHEHTaX €IMHOTO MHPA,
OBJIAJICIOT OCHOBAMH MPAKTHUKO-OPUEHTUPOBAHHBIX 3HAHUH O MPUPOJIE, TPHUOOPETYT
LETTOCTHBIN B3IJISIT HA MUD;
® TI03HAKOMSITCSI C HEKOTOPBIMH CIIOCOOaMU U3YUEHHS TIPUPOIbI, HAUHYT OCBAaMBaTh YMEHHUS
MIPOBOJIUTH HAOIIOJCHUS, CTABUThH OTBITHI, HAY4aTCs BUIECTh U IOHUMATh HEKOTOPHIC
MIPUINHHO-CIICJICTBEHHBIE CBS3U B OKPYKAIOIIEM MHPE;
® TI0JIy4aT BO3MOXKHOCTh HAyUYUThCS MCIOJB30BaTh PA3IMYHbBIE CITPABOYHBIC U3/TAaHUS
(croBapu, SHIMKIONEANH, BKIIIOYasi KOMIIBIOTEPHBIE) U JIUTEPATYPY O MPHUPOJIE C IIENIBIO
MOMCKa MO3HaBaTeILHON HH(POPMAIINH, OTBETOB Ha BOTIPOCHI, OOBSICHEHUH, /IJIsI CO3/IaHUS
COOCTBEHHBIX YCTHBIX MJIM TUCHbMEHHBIX BHICKAa3bIBAHUH.

JIn4HOCTHBIE, MeTalNpeAMeTHbIE U NMPeAMeTHbIE Pe3yJIbTaThl 0CBOCHHS Y4e0HOr0 nmpeaMera

B cooTBercTBHM ¢ TpeOOBaHUSAMU K pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON
porpaMmsl o01ero oopazoBanust OenepanbHOr0 roCyAapcTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
oOyueHue HamnpaBiIeHO Ha JOCTIKEHUE YYAIIUMUCS IMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
pe3ynbTaToOB.

JIn4HOCTHBIE PE3YAbTATHI OTPAKAIOTCS B MHANBUAYAIbHBIX KaUE€CTBEHHBIX

CBOMCTBAX y4alluxcs, KOTOpPbIE OHU JOJKHBI PHOOPECTH B MPOLIECCE OCBOCHUS YUeOHOTO
npeaMeTa:

e yueOHO-N03HABATEIbHBIA HHTEPEC K HOBOMY yueOHOMY MaTepuaity U crnocobaM pelieHus
HOBOM 33J1a4M;

e OpHEHTalMs Ha MOHUMAaHUE MPUYHH yCIieXa BO BHEYUYEOHO! 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 IPEKPACHOTO U ICTETUYECKUE UYBCTBA HA OCHOBE 3HAKOMCTBA C MIPUPOIHBIMHU
00BEKTaMHU.

MeTaHpeI{MCTHHC PE3YIbTATHI XapaKTCPU3YIOT YPOBCHb C(I)OpMI/IpOBaHHOCTI/I YHUBCPCAJIBHBIX
CIIOCOOHOCTEH yqalmuxcs, NpoABJIAIONINXCS B MO3HaBaTeIbHOM 1 HpaKTquCKOP’I ACATCIIBHOCTHU!
® HCIIOJIb30BAaHHEC CHpﬁBO‘-IHOﬁ U JOHOJIHUTEIIHLHOM JIMTCPATYPHI,
¢ BJIAJACHUC NUTUPOBAHUCM U PA3JINYHBIMU BUAAMU KOMMCHTApPUCB,
¢ MHCIIOJIb30BAHUC PA3JIMYHBIX BUAOB Ha6JIIOIlCHI/ISI;
¢ Ka4YCCTBCHHOC U KOJIMYCCTBCHHOC OIMMCAHNEC U3ydaCMOI'0 06T>CI(T8.;
¢ [IPOBCACHUC SKCIICPUMCHTA,

¢ HCIIOJIb30BAHUC PA3HBIX BUAOB MOACITIUPOBAHUA.



[IpenmeTHbIe pe3ylIbTaThl XapaKTEPHU3YIOT OMBIT yUallluXcs, KOTOPbI mpruodpeTaeTcs u

3aKpEIUISETCS B IIPOLIECCE OCBOEHHUS IIPOIPaMMbl BHEYPOUHOU AESITEIbHOCTHU:

OCYIIECTBIISTH MOUCK HEOOXO0AMMOM MH(OPMAIUH IJIs1 BBITIOJIHEHUS BHEYYEOHBIX 3aJaHUN C
WCIIOJIb30BAHMUEM YUEOHOH JIMTEPATYphl U B OTKPHITOM WH(POPMALIMOHHOM MPOCTPAHCTBE,
SHIMKIIOTICINH, CIIPAaBOYHHUKOB (BKJIFOUAs YJICKTPOHHBIE, TU(PPOBBIE), KOHTPOIHUPYEMOM
npocTtpancTse MHTEepHETA;

IIPOBOJUTH CPAaBHEHHUE U KJIACCU(UKALIUIO 110 33JaHHBIM KPUTEPUSIM;

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

CTPOMTH PACCYKIIEHUS B JOPME CBSI3U MPOCTHIX CYKICHUN 00 00BEKTE, €ro CTPOCHNUH,
CBOWCTBAX U CBA3SX.

CoaepikaHue nporpamMmbl
Beenenue (1 4.)

Tema 1. Ucnosib30Banue usb-mukpockona ajsi usydenusi 00exToB (12 yacos).

[ToaroToBka Mukpockona

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

Habmronenue 3a ABMKEHUEM LUTOIIA3MbI B KJIIETKE PACTEHUM
H3ydeHune moKpoBHOM TKAHU pACTEHUM

N3ydenune npoBosied TKAaHH OPraHOB PACTEHUM
MUKpOCKONMYECKOE CTPOEHUE KPOBH YEJIOBEKA M JIATYHIKH
N3ydyenne cnocoO0OB MBIWKEHUS OIJHOKIETOYHBIX )KMBOTHBIX
N3yuenune KUBOTHBIX TKAHEH, TKAHEH OpraHU3Ma YeJ0BeKa Ha TOTOBBIX MUKPOMPENapaTax
[Ina3moin3 u fenina3Moian3 B KJIETKaX KOKULBI JIyKa pernyaToro
N3ydyeHrne MUKPOCKOTMYECKOTO CTPOCHHUS TJIECHEBBIX TPHOOB

I/IsyquI/Ie MHKPOCKOIMMYCCKOI'0 CTPOCHUA 3CJICHBIX BOI[OpOCJ'ICfI

Tema 2. Ucnosib30Banue uu@poBoii 1ad0opaTopuu 1Jis onpeaeeHuss a0M0OTHYECKUX
¢akropos cpennbl. (134.)

OmnpeneneHrne OTHOCUTENIBHON BIaKHOCTH BO3yXa

W3MepeHne BIaXHOCTH U TEMIIEPATyphl B pa3HbIX 30HAX Kiacca.
Hcnapenue Bo/bl JUCTBSMU JI0 U TIOCJIE MOJIMBA

N3mepeHne ypoBHS OCBEIIEHHOCTH B pa3IMYHbIX 30HaX

HccnenoBanue ecTeCTBEHHON OCBELIEHHOCTH TOMELLEHHsI Kilacca
W3yueHue BIUSHUS OCBELICHHOCTH Ha (PU3MUYECKOE 3/J0POBbE JHO/IEH.
Omnpenenenne TeMneparypsl BO3AYIIHON Cpebl

N3mepenune TemnepaTypbsl OCTBIBAOLIEN BOJIBI B 3aBUCUMOCTH OT BPEMEHU
W3ydeHne Temneparypbl Ha pa3iMdHbIX y4acTKax Teja YeloBeKa
Hapymenne kpoBooOpaltieHus Ipy HaJIOKEHUH JKTyTa

N3yuenne GyHKIMHA KOXKH € TIOMOIIbIO TEMIIEPATYPHOI'O 1aTYMKA U TaTUMKA BIAXXHOCTH
Bnusiaue ¢pu3nyeckux Harpy30K Ha TEMIIEpaTypy Tejla yesloBeKa

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

Tema 3. Ucnoib30BaHue BOJOPOIHOIO OKA3aTeNIA KAK
HHIMKATOPA COCTOSTHUSA CPeAbl sKUBBIX OPraHU3MOB (6 YacoB)

Ananu3 (u3ydenue) ph cpepl TOUYBBI



AHanu3 pH BOJbI OTKPBITHIX BOJIOEMOB

Ananu3 pH po6 cHera, B3STHIX Ha TEPPUTOPHUU CETUTEOHON 30HBI
Omnpenenenue nokaszareist ph B THTHEHUYECKUX CPEJICTBAaxX
N3y4enue nporecca CKUCaHUs MOJIOKA € IIOMOIIBIO ITOKa3aTeneil ph

CpaBHeHUE pH NUIIEBBIX IPOYKTOB U OO0/

l'[pe)mo.JIaraeMble Pe3yJbTaThl peajin3aliii NMporpaMmal
B IMpoHeCCe NMPOXOKACHHUA IMPOrpaMMbl JOJIDKHBI OBITH AOCTUTHYTEI CIICAYIOIIHUEC PE3YJIbTAThI:

«[Ipuobperenne conuaabHbIX 3HAHUI THYHOCTHBIE KAaueCcTBa:

YBaXKUTEIBHOE OTHOLIEHUE K TPYAY U TBOPUYECTBY CBOMX TOBAPHILEH;

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

YHUBEpPCaJIbHbIE CIOCOOHOCTU

YMCEHUEC BUJCTh U TIOHNMATh 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;

OBJIAACHUEC COCTABJIAIOIINMU HCCHGJIOB&TGHBCKOﬁ n Haquo—npaKTqucxoﬁ

ACATCIIBHOCTH, CTABUTH BOIIPOCHI, Ha6J'IIOJIaTI), IIPOBOANUTE OKCIICPUMCHTHI, 1€JIaTh BBIBOABI U

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

(hopMHUpOBaHKE UHTEIIEKTYaTIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYKICHUS, aHATU3UPOBATbD,
CpaBHMBATb, JIEJIaTh BBIBOJBI U AP.) U SCTETUUECKOTO OTHOIIEHHUS K KUBBIM 00BEKTaM;

3HAaHHUEC OCHOBHBIX ITPUHIIUIIOB U IIPpaBUJI OTHOIICHUSA K JKHBOM npupoae.

YpOBEHb pe3yabTaToB «DopMUpoBaHUE [IEHHOCTHOTO OTHOLIEHUS K COLMATbHON PeaTbHOCTH

JJMYHOCTHBIC Ka4YCCTBaA:

HaBBIKW UHAUBUAYAIbHOM EATEIBHOCTH B MPOIIEcCce MPAKTHUECKON padOThI MO/
PYKOBOJICTBOM YUUTEIS;

HaBBIKU KOJUIEKTUBHOM JI€ATEIHHOCTH B MPOIIECCE COBMECTHOM TBOPUECKOW pabOThHI B
KOMaH/JI€ OJJHOKJIACCHUKOB TIOJT PYKOBOJICTBOM YUHTEIIs;

YMEHHE COTPYIHUYATH C TOBAPUIIAMH B MPOIIECCE COBMECTHOM EATEIHHOCTH, COOTHOCHUTD
CBOIO YacTh PabOTHI C OOIIUM 3aMBICIIOM;

YHUBCPCAJIbHBIC CIIOCOOHOCTH:

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

CrocOoOHOCTh NepeiaBaTh SMOLIMOHATIbHbBIE COCTOSIHUS U CBOE OTHOIIEHUE K PUPO/IE,
4eJI0BeKy, OOIIECTBY;

OTIBIT B IPOEKTHO-UCCIIEI0BATENBCKOM IEITETbHOCTH:

YMEHHUE OPraHU30BaTh CBOIO YUEOHYIO JeSITEIbHOCTh: ONPEAEIATh 11eJb pab0Thl, CTAaBUTh
3aJauy, MJIAHUPOBATh — ONPEAEIATH MMOCIEI0BATENbHOCTh JEMCTBUI M TPOTHO3UPOBATh
pe3yabTaThl padoThI;

YMEHHUE OCYIIECTBIATh KOHTPOJIb U KOPPEKIUIO B CITydae OOHAPYKEHUS OTKIOHEHUHN U
OTIIMYHI MPH CAMYEHUU PE3YJIBTATOB C 33laHHBIM 3TAJIOHOM; OLIEHKA Pe3yJIbTaTOB pabOThI
— BBIJICJICHUE U OCO3HAHME YYALTUMCS TOTO, YTO YK€ YCBOCHO M YTO €IIE MOTICKUT
YCBOEHHIO, OCO3HAHHE KaYecTBa U YPOBHS YCBOCHHUSI.



ypOBeHb pe3yibTaToB: «[losrydeHne caMoCTOSATEIbHOTO O0IIECTBEHHOTO JICHCTBHS
JMYHOCTHBIC KAaueCTBa:

- yMeHHUE 00CYXJaTh U aHAJIM3UPOBATH COOCTBEHHYIO IEATEIFHOCTh U pabOTy OJHOKIACCHUKOB C
HO3I/IIIPII>1 3aga4dy IIaHHOfI TEMBI, C TOYKH 3pCHUA COACPIKAHUA U CPCACTB €T0 BBIPAKCHUA,

YHHUBEpPCaJIbHbIE CIOCOOHOCTH:

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

- MHTErpPUPOBATHCA B IPYIITY CBEPCTHUKOB M CTPOUTH MPOAYKTHBHOE B3aMMOJICHCTBHE CO
CBCPCTHUKAMHU U B3POCJIBIMH,

- yYMEHHE aJIeKBaTHO MCIOJb30BATh PEUYEBHIE CPENICTBA VIS AUCKYCCUU M apTyMEHTAIHN
CBOEH IO3ULIMH, CPAaBHUBATH Pa3HbIC TOUKHU 3PEHUS, apTYMEHTUPOBATh CBOIO TOUKY 3PEHMS,
OTCTaMBaTh CBOIO MO3UIINIO;

- OIIBIT B HpOeKTHO-I/ICC.]'Ie)IOBaTeJ'H)CKOI\/’I ACATCIIBHOCTU: BEIPAKCHUEC B HFpOBOfI ACATCIIbHOCTH
CBOEr0 OTHOIIEHUS K TIPUPO/IE

OOyuaromuecs CMOTYT:
- Y3HaBaTb )XUBOTHBIX U IITHUI B IPUPOAC, HA KAPTHHKAX, 1O OIMMHNCAHUIO,
- YXaXWBaThb 3a JOMAITHUMHU XUBOTHBIMU U ITULIAMHU,
- BBINOJHATH MPaBHJIA YKOJOTUIECKH COOOPA3HOTO MOBEACHUS B IPUPOJIE;
- TPUMEHATH TEOPETHUECKHUE 3HAHUS NPH OOIIEHUH C KUBBIMU OPTraHU3MaMH | B
MPAaKTHYECKOH JIESITETBHOCTH M0 COXPAHEHHUIO MPUPOTHOTO OKPYKEHHUS M CBOETO 370POBbS;
- YXaXWBAaTh 3a KyJbTYPHBIMU PAaCTEHUSMH H JOMAIIHUMH KHUBOTHBIMHU;
- JI0Ka3bIBaTh, YHUKAJIBLHOCTH U KPACOTY KaXJIOTO MPUPOJIHOTO OOBEKTA;
- 3a00THUTHCS 00 030POBIIEHUN OKPYKAIOIIEH TPUPOJHOM Cpebl;
- TpeABUAETH MOCIEICTBUS ACATEIBHOCTH JIIOACH B IPUPOJIE;
- OCYUIECTBJISATH SKOJIOTHYECKH COOOpa3HbIE MMOCTYIKU B OKPYKAIOIIEH PHPO/IE;

- CTaBUTb HpOCTCfII.HPIG OIIBITEI ¢ OOBEKTAMU JKMBOM M HEIKHBOM IIpUpOAbI.

@opMbl yueTa Il KOHTPOJISI  OLeHKHU IUIAHNPYeMbIX Pe3yJIbTATOB OCBOEHUS MPOTrPaMMbI
BHEYPOYHOIi 1esiITe/IbHOCTH.

KoHTpoJ1b 1 OlLIeHKa pe3ynbTaTOB OCBOEHUS NIPOIpaMMbl BHEYPOUHOM

NeATeIbHOCTH 3aBUCUT OT TEMATHKH U COJEP KAHUA U3ydaeMoro paszena. [IpoykTuBHEIM OynieT
KOHTPOJIb B IIPOIIECCE OPraHU3alMy CIeAYIOMUX (HOPM AeATeIbHOCTH: BUKTOPUHbI, TROPYECKHE
koHKypcbl, KBHBI, posieBbie Urpbl, IPOBEIEHUE ONBITOB U DKCIIEPUMEHTOB.

[TonoOHas opranu3anus ydera 3HaHUM U YMEHUH Ul KOHTPOJIS M OLIEHKU PE3YJIbTaTOB OCBOCHHUS
IIPOrpaMMbl BHEYPOUHOU AEATEIbHOCTU OyneT

CIocoOCTBOBATh (POPMUPOBAHUIO U MOAECPIKAHUIO CUTYAIlUH ycIiexa JUIsl KaXa0Tro 00ydJaromierocs,
a Takke OyJeT cnocobcTBOBATh Mpoleccy 0OydeHHs B

KOMaH/IHOM COTPYAHHUYECTBE, PH KOTOPOM Kaxblii 0Oydaromuiicss OyJeT 3HaYMMbIM YYaCTHUKOM
NESITEIBHOCTH.



Kaneﬂuapﬂo-TeMaaneCKoe MJIAHUPOBAHUE

No | Conepxkanue Kon- | Henp O6opynoBanue
n/n BO
4acoB
1 | Beenenue 1
Hcnonb3oBanue usb-Mmukpockona s u3yueHust 00beKTOB
2 | IloarotroBka MUKpPOCKOIIA 1 uudposoit USB-
Mukpockon k USB-nopty
HOYTOYKa/ KOMITBIOTEpA.
3 [Ipurorosienne n n3ydeHue 1 uugposoit USB-
Ipernapara KieToK Yellyn 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,
JIBI>KEHUEM nabopaTopHbBIE CTEKJIA,
IIUTOTUIA3MBI MUHIIET, TUTETKA, BOJIA,
B KJIETKax pacTeHuil | (GuibTpoBaibHAs Oymara,
Ha MPUMepe KIETOK | JIUCThS DIIOJICH
JIUCTA 3J10]IeU KaHa/ICKOH, KapaH/ial,
KaHaJICKOH. y4eOHUK.
5 N3yuenne mokpoBHOMW TKaHU 1 H3Y4YUTh HOyTOYK 1 USB-
pacTeHuii 0COOEHHOCTH MHUKPOCKOTI,
CTpOEHUs nabopaTopHbIE CTEKIIA,
MOKPOBHO TKaHU MUHIET, MUIETKa, BOJa,
pacTeHui Ha Oymara, JINCThs
pUMepe JTHCTHEB NeIaproHun
KOMHATHBIX OOBIKHOBEHHOU U
pacTeHui - Tpa/ieCKaHLUU
Tpa/eCKaHLIUU BUPTHHCKOU.
BUPTUHCKOU U
NeIaproHun
0OBIKHOBEHHOH.
6 | M3ydeHue npoBoasuIe TKaHU 1 U3Y4YUTh HOyTOYK 1 USB-
OpraHoB pacTeHUU 0COOCHHOCTH MHUKPOCKOTI, TOTOBBIE
CTpOEHUs npenapaThl Cpe3oB
MPOBOJSIIEH TKAHU | IEPBUYHOTO CTPOCHHUS
OpraHoOB pacTeHUU | KOPHs, KOPHS UpHca,
cTebis Oepesbl, KieBepa,
JIMIIBI, JIMCTA KaMEJTUH.
7 MHUKPOCKOIIMUECKOE CTPOEHUE 1 U3y4YCHHUE HOYyTOYK 1 USB-
KPOBH YeJIOBEKA U JIATYILKU 0coOeHHoCTeH MHUKPOCKOII, TOTOBBIE
SPUTPOLIUTOB OKpalleHHbIE
YeJoBeKa B MUKpOIpenapaThl KpOBU
CPaBHUTEIILHOM YeJI0BeKa U JIATYIIKH.
IUIaHE U BbISIBIICHHUE
CBSI3U 0COOEHHOCTH
CTpOCHHUS
BBINOJIHSEMOMN
byHKIHEH.
8 | U3yuenue crocoOOB ABMKEHHUS 1 U3YYUTH C HOYTOYK 1 USB-

OJHOKIJICTOYHBIX XUBOTHBIX

nomorpo USB-
MUKPOCKOTIA

MHKPOCKOII, TPpCAMETHOC
1 IIOKPOBHOC CTCKIJIA,




CIIOCOOBI
[EpPEABUKECHUSA
OJHOKJICTOYHBIX
JKHUBOTHBIX B
BOJIHOM CpeJie.

o3epHas BoJa (Boja u3
Ba3bl C IBETaMU, U3 JIYXKU
HJIn HpI/II‘OTOBJIeHHBIf/'I
pacTBOp CeHa JIyTOBOTIO).

9 N3yuenue KUBOTHBIX TKAHEH, 1 HOyTOYK 1 USB- ITO3HAKOMMTBCS C
TKaHEel opraHu3Ma 4ejgoBeKa Ha MUKPOCKOTI, MOP(OIOrHIECKUMHU
rOTOBBIX MUKpOIIpenapaTax rOTOBBIE 0COOEHHOCTSIMU TKaHEN

MUKpOIpenapaThbl JKUBOTHBIX U YEJIOBEKA
TKaHEW KUBOTHBIX U | CPABHUTD UX.
yesoBeka (HepBHas

TKaHb, JKeJIE3UCTHIN

SIUTEINH,

MBbIIlI€YHAas TKaHb,

YKUPOBas TKaHBb).

10 | [Inmazmonu3 U nemia3mMoins3 B 1 HOYTOYK 1 USB- MTO3HAKOMUTHCS C
KJIETKaX KOKUIIBI MUKPOCKOTI, MOJIYTIPOHUIIAEMOCTBIO
JyKa penyaToro BpPEMEHHBIN MeMOpaHbl — €€ OCHOBHBIM

MHKpOIpenapar CBOWCTBOM.
KJIETOK KOKHUIIBI

JyKa penyaroro,

pacTBoOp XJjopuaa

HaTpus NaCl —

MOBAPEHHOM COJIH,
JUCTUILTMPOBaHHAsS

BOJIa, MMMIIETKA,

buIbTpOBAIbHAS

Oymara.

11 | U3ydeHne MUKPOCKOITHUYECKOTO 1 MMO3HAKOMMTBCS C HOyTOYK 1 USB-

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

12 | U3ydyeHre MUKPOCKOITUYECKOTO 1 [IO3HAKOMUTBCS C HOyTOYK 1 USB-

CTPOEHHS 3€JIEHBIX BOJOPOCIIEH MHUKPOCKOIMYECKUM | MUKPOCKOII, BPEMEHHBII
CTPOCHHUEM MUKpOIpernapar
BOJIOpOCIEH Ha OJIHOKJIETOYHBIX U
npuMepe MHOTOKJIETOYHBIX
CIIUPOTHPBHI, 3€JIEHBIX BOJIOPOCIIEH.
YIOTpPHUKCA,
XJIOPEJUIBI,
XJIAMUJOMOHA/IbI.

Hcnonb3oBanue nuppoBoii 1a00paTOpHu s ONpeaeeHnsi Aa0MOTHYECKUX (PAKTOPOB cpeabl

13 | OnpeneneHne OTHOCUTEIBHOM 1 OCBOEHHE METOJIOB | AATUYUK I U3MEPEHUs
BJIQXKHOCTH BO3/yXa OTIpENEIICHUS BIIQ)KHOCTH,

OTHOCHUTENIBHOMN TeMIepaTypHBIHA JaT4HK,
BIIQXKHOCTH Ha HOYTOYK.

HCCIIEyEMOU

TEPPUTOPUH.

14 | 3mepeHue BIaXXHOCTU U 1 OIIpeleICHUE U U(pPOBON MYJIbTHAATUHK,
TEMIIEPATYPHI CpaBHEHME JATYUKU TEMIIEPATyphl U




B pa3HbIX 30HAX KJjiacca

BJIA’)KHOCTH U

BJIQKHOCTH, HOYTOYK C

TEMIIepaTyphI COOTBETCTBYIOIIUM
IPOTPaMMHBIM
obecrieyeHreM

15 | Mcnapenue BOJbI IUCTHSIMH 10 U UCCIIEIOBAaHHE U(PPOBON MYJIbTHAATUHUK,
1OCJIE TIOJIMBA 3aBHCHMOCTHU TEMIEepPaTYPHBIA JaTYUK U

YPOBHSI HCTIAPEHUS | JATYHK BIAKHOCTH.
OT BJIQXKHOCTH
TOYBBI.

16 | U3mepenue ypoBHs OTIpe/iesieHue HOYTOYK, JaT4HK,
OCBELICHHOCTH bukcupyoomu
B Pa3JIMYHBIX 30HAX WU3MEHEHHE YPOBHS

OCBEIICHHOCTH.

17 | UccnenoBanue eCTeCTBEHHOM IIPOBECTHU aHAJIN3 HOYTOYK U JaTuuK
OCBEIICHHOCTH TIOMEIICHHS YPOBHSI OCBEIICHHOCTH
KJj1acca OCBEIICHHOCTHU B

HIKOJIBHBIX
MIOMENICHUSX U Ha
yIIuIeE.

18 | U3ydenne BIUSHUSA o0OcienoBaHue 0ecrpoBOTHOM
OCBEIICHHOCTH Ha (pruzmyeckoe YPOBHSI MYJIbTHIATYUK IS
3/10pOBbE JIOIEH OCBEIICHHOCTH MIPOBEICHUS

pabouero mecta OMOJIOTUYECKOTO
yUYalIuXcs B IIKOJIE. | MOHUTOPUHTA U IaTYHK
OCBEIIIEHHOCTH.

19 | Onpenenenue TemiepaTypsl oIpeneseHue TeMIEpaTypHbIA TaTUYUK U
BO3JIYILIHOM cpebl TEeMIIepaTypbl HOYTOYK.

atMochepHOTO
BO31yXa

B Pa3HbIX
CEJINTEOHBIX 30HAX,
CpaBHEHHE
MOJIY4YEHHBIX
pE3yIbTaTOB.

20 | U3mepeHue TemmepaTypbl OIIBITHBIM ITyTEM TeMIEpaTypHbINA TaTUYUK U
OCTBIBAIOIIEH BOJIbI YCTaHOBUTH HOYTOYK, EMKOCTH JIJIsI
B 3aBUCHMOCTH OT BPEMEHH 3aBUCUMOCTD BOJIbI (pa3zHoil GopMbI U

CKOPOCTH, rI1yOuHBI), MEH3YypKa

C KOTOPOii OCThIBaeT | (MEpHBIN LHUIUHD),
BOJIa, OT €e 00beMa, | Maclio MOJCOTHEYHOE U
M0 aHAJIOTUH C Teruiasi BojJa.
OCTBIBAHHUEM BCETO

0o0BemMa BOJIBI B

MOp€ U HEOOIBIION

peKe.

21 | V3ydyeHue TeMmepaTypsl Ha U3y4YeHHE HOYTOYK U JaTYUK
Pa3IUYHBIX y4acTKax Teia pOLIECCOB TeMIepaTyphbl.

YeoBeKa pacrpeneneHus
TeMIepaTypsl 110
KO>KHOMY ITOKPOBY
4eJI0BeKa.

22 | Hapymenue kpoBooOpaleHus UCCIIEIOBaHHE u(pOBOH MYITHTHIATYHK,

MIPU HAJIO’KEHUH KIyTa TEPMOPETYIATOPHON | HOYTOYK M JaTYUK
(GyHKIIMH KPOBH, TEeMIIEPATypPhl, TOHKUN
000CHOBaHHE HIHYp (MIpOYHAast HUTh)




HETraTUBHOTO
BIIMSIHUS
IpeKpalieHus
KPOBOCHA0KCHHMSI Ha
OpraHbl U TKaHH
YeJoBeKa 3a CUeT
nepeaBINBaHUS
apTepuu,
OCTPOEHHE
rpaduka
B3aMMO3aBUCHMOCTH
TEMIIEPaTypPhl KOXKH
U JUTUTEIHHOCTH
HAJIOJKEHUS JKTYTa.

o 40—-60 cm.

23 | uzydeHue QyHKIUN KOXHU u3ydeHue QyHKIHUM | TemrnepaTypHbId JaTuuK,
C TIOMOIIIBIO TEMIIEPATYPHOTO KOXHOTO TIOKpPOBa — | ITU(POBOH MYITBTH/IATYHK,
JaTYMKa U JaTYUKa BIAXKHOCTH TEPMOPETYJIATOPHOMN | JaTUUK ONpPENEICHUS

U BBIICIUTEIILHOM, | OTHOCUTEIIbHOMN
YCTaHOBUTH BJIAJKHOCTH, TOHKUN 20-
B3aMMO3aBUCHMOCTh | CAHTHMETPOBBIN IITHYP
WHTCHCUBHOCTH WM PE3UHOBOE KOJIBIIO,
MOTOOT/IEJICHUS U TTACTUKOBBIN TIAKeET,
TeMIepaTypbl obecrieunBaroui
TepPMETUYHOCTb, JIaMIIa C
pedaexkTopom.

24 | Bousiaue GU3NYECKUX HArpy30K H3ydCHHUE HOYTOYK U
Ha TeMIepaTypy Teja YelloBeKa BO3JCHCTBUS TEeMIIepPaTypPHBII TaTYHK.

bu3nIecKuX
Harpy3ok

Ha pacrpeeeHme
TEeMIIepaTypbl
KOXHOT'O TOKPOBa
YeJI0BeKa.

25 | OmpeneneHue TEIIOBbIX oTpe/esieHue uu(ppoBOi MyIbTHIATUHK,
3¢ (eKTOB pacTBOPEHHUSI BEIIECTB TEIIOBOTO 3 deKTa | TeMIepaTypHbIi JaTYNK
B BOJIE pacTBOpeHus (Taxke MOKET OBITh

TUAPOKCUIA HATPUS
NaOH, nutpara

MCIO0JIb30BaH JaTYUK
BBICOKOU TeMIepaTyphl),

ammoHusg NH4NO3 | 3 xuMuuyeckux cTakaHa Ha

U XJIOpUJa Kene3a 50 M, cTeKIsIHHAs

(IIT) FeCl3. rajgo4ka, eMKOCTh
Hcnonb3oBanue BOZOPOIHOIO MOKAa3aTe sl KAK HHIUKATOPA COCTOSIHUS CPe/ibl AKUBBIX
OPraHu3MoB
26 | Ananus (uzyyenue) ph cpessl oIpeneeHue nporpamma «L{ugposas

IIOYBbI

XapakTepa cpebl
(xucnas, menoyHas
WM HEUTpaIbHas)
pa3HbIX BUJIOB MOYB,
MPOaHATH3UPOBATH
MPUTOTHOCTH ITUX
MOYB IS
BBIpAILIUBAHUS
pa3IMYHBIX C/X
pacTeHuN.

nabopaTopus»,
yCTaHOBJIEHHAsI Ha
HOYTOYKe, pH-nmaTuuk,
TEMIIEPaTyPHBIN JaTUUK U
JATYUK BIAXHOCTH
MOYBBI, JTA0OPATOPHBIN
MITaTUB ¢ My(hTOM

U KOJIBIIOM, JJabopaTopHast
IpoMbIBajIKa, Oymara
¢GuIbTpOBAIbHASL

¥ BOPOHKA, MpoOupKa,




CTCKJIIHHAS I1aJI0UKa, 2
XUMHYSCKUX CTaKaHa
oowemoMm 100—150 mut.

27 | Ananu3 pH BOJBI OTKPBITHIX 1 O03HAKOMJIEHHE C HOYTOYK 1 Aat4uk pH,

BOJIOEMOB HOHITHEM nabopatopHast
«KHCIIOTHOCTBY, IIPOMBIBAJIKA U
OTIpe/iesieHue ¢unbTpoBasIbHAA Oymara,
pH BoABIL, B3ITOM U3 | LITATUB C JEpKATEIEM,
Pa3IUYHbIX CTaKaH XUMUYECKH,
VICTOYHHUKOB. pEaKTUBBI.

28 | Ananu3 pH npo0 cHera, B3sIThIX 1 O03HAKOMMUTHCA C HOYTOYK U fgatuuk pH,

Ha TEPPUTOPUU CETUTEOHOM 30HbI HOHITHEM nabopatopHast
«KHCIIOTHOCTD IIPOMBIBAJIKA U
CHeETray, MpoObI ¢unbTpoBasibHAA Oymara,
KOTOPOTO B3SThl HA | IITATUB C JiepXKaTeIEM,
TEPPUTOPUN CTaKaH XUMUYECKH,
MHUKpPOpanoHa. PEaKTUBBI.

29 | Onpenenenue nokasarens ph B 1 OCBOEHUE HOYTOYK U gaTyuk pH,

TUTHEHUYECKUX CPEJICTBAX METO/IUKH naboparopHas

onpenenenus pH, IIPOMBIBAJIKA U

3HA4YEHUE 3TUX ¢unbTpoBasibHAA Oymara,

METO/IOB. YHCTas BOJa, MEPHbIE
cTakaHsl (8 1mT.)
C pacTBOpaMH reiis Uis
Zynia pa3JIn4HbIX MapoK,
CTaKaHBbI C
JMCTUIUTAPOBAHHOM BOJOM
(4 rT.).

30 | U3yuenue nmpouecca 1 onpeesieHue HOYTOYK M Aatuuk pH,
CKHCaHUS MOJIOKA C IIOMOILBIO n3MeHenni pH nabopaTopHas
nokaszateneil ph MOJIOKA, IIPOMBIBAJIKA U

HaXOSLIErocs ¢bupTpoBasbHasA Oymara,
B TEpMOCe Mopsiika | TepMoc Ha 1 sutp (c

30 yacoB MPOOKOM, ITO3BOJISIOIICH
(MHKYOAIMOHHBIN 3arepMeTU3UpOBaTh
NIEPUOJ] CKUCAHUS npoBoJl pH-metpa).
MOJIOYHOTO

MPOJYKTA).

31 | CpaBHEHME PH HUIIEBBIX 1 OCBOEHHE METOJIMKU | HOYTOYK, AaTyuk pH, 5

IPOIYKTOB U OJI0A OTIPEIEIICHUS MEpPHBIX CTAaKaHOB U
noxkasarens pH u qucTas BoJa, COK s0I0Ka,
€ro 3Ha4YCHHUE. COK MOPKOBH, MOJIOKO 2,5
% xupHocTH, Kepup 1,5
% MUPHOCTH, KOMIIOT U3
cyxo(pyKkToB, 6opi,
KapTo(elbHOe MIopeE.

32 | BamuTa paboThl. 1

33 | BamuTa paboThI. 1

34 | Urorosoe 3aHATHE. 1
Hroro; 34y,
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OobopynoBanue 1 MOCOOUS K 3aHATHIIM:

O06opynoBaHue 1o OHOJIOTHUU ¥ AKoJIoruH 1eHTpa «Touka Pocta»

Hatypanbnbie mocobus (peaabHble 00BEKThI )KUBOW U HEXKUBOU MTPUPOIBI)

N300pa3uTenbHble HATIISIHBIC TOCOOHS (PUCYHKH, CXeMAaTUIECKUE PUCYHKH, CXEMbI, TAOJIHIIbI)
TUTAKATBI, TPE3CHTAIMH, KOMITBIOTEP, MYJIbTUMEIUUHBIA TPOCKTOP.

NudopmannoHHbie HCTOYHMKH, HCII0JIb3yeMble IIPH COCTABJICHUH IPOrPAMMBI:
DJICKTPOHHbIC YYCOHUKH:

Otkpeitas 6uonorus. (6udnmuorexa ['MMLY)

1C: Penerutop. buonorus.

HNHutepHer — anpeca cauToB

- Caiit Muno6pnayku http://rsr-olymp.ru
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

®ecTtuBanp negarorudeckux uaen «OTKpeITHIA ypok» http://festival. 1september.ru/articles/5S14689/




CormmanbHas ceTh pabOTHUKOB oOpa3oBaHus http://nsportal.ru/shkola/biologiya/library/sistema-

raboty-s-odarennymi-i-
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