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[losicHuTenbHAA 3alIMCKa

BreypouHas AesTeNbHOCTD SBISIETCA COCTABHON YaCThIO Y4€OHO- BOCTIMTATEIILHOTO
npoliecca ¥ 0HOM U3 (popM opraHu3aluu CBOOOIHOTO BPEMEHUYUaIINXCS.

OCHOBHBIM TNPEUMYIIECTBOM BHEYPOUHOH NEATEIBHOCTH SIBISIETCS MPEICTaBICHUE
00y4aronMMcsi BO3MOKHOCTH IHUPOKOrO CIIEKTpa 3aHATHM, HAIIPABJICHHBIX HA HX
Pa3BUTHE U OCYILIECTBIEHUE B3aUMOCBS3HU U

IPEEMCTBEHHOCTH OOILETr0 U JOMIOJIHUTEIBHOIO 00pa30BaHuUs B LIKOJIE U BOCIIUTAHUS
B CEMbeE, IS BBISIBJICHHS HHIUBUAYATbHOCTH peOEHKa. B mkoe

yJyamuecs: MOoJy4yaroT OObeM 3HaHWM, ONpENeieHHBI paMKaMu 00pa30BaTENIbHOM
OpOrpaMMbl, KOHKPETHON Y4eOHOM IUCHMIUIMHBL. Pa3BUTHIO HHTEIIIEKTYaJlbHOU
OJIApEHHOCTH YYalllUXCsl MOTYT CIOCOOCTBOBAaTh 3aHATHS B CHCTEME BHEYPOUHOMU
BOCITUTATEIbHON padOThI, OPraHM30BAHHON NpU KaOUHETE OMOJIOTHH.

[IpuMeHeHre UTrpoBOIl METOUKH ISl PA3BUTHSI HHTEIJIEKTA TO3BOJIUT

IIKOJIbHUKAaM CaMOCTOATENIbHO MOJy4yaTh Ooiiee TiyOOKHE 3HAHMS MO OTAEIbHBIM,
MHTEPECHBIM JIJIs1 HUX TEMaM, JEMOHCTPUPOBATh UX B HHTEIUIEKTyaJIbHBIX
COPEBHOBAHMSIX.

[Iporpamma BHEYpOYHOM  JEATEIBLHOCTH pa3pab0TaHa B  COOTBETCTBHUH C
TpeOOBaHUAMHU  (eepalbHOrO TOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOro oOmiero oOpazoBaHus (mpuka3 MuHuUCTEpcTBa 00pa30BaHUS U HAYKH
Poccuiickoit ®@enepannu ot 17 gexadbps 2010 r. No 1897) u noKanbHBIMU aKTaMu
00pa3oBaTeNbHON OpraHu3aluy.

OcHOBHasi meJdb: BCECTOPOHHEE pAa3BUTHE TI03HABATEIBHBIX CIOCOOHOCTEH M
opranuzanus gocyra yqamnmuxcs MBOY OOII Ne 12.

3amaum:

- paCcupATE KPYro3op, HOBLIIIATL MHTCPEC K IMPCAMCTY, NOIIYJISIPpHU3alHA
HHTCJIICKTYAJIbHOI'O TBOPYCCTBA,

- Pa3BUBATb JIOTHYCCKOC MBLBIIJICHUC, YMCHHUA YCTAaHABJIMBATHL INPUYHMHHO —
CICACTBCHHBIC CBsA3U, YMCHUSA PACCYKJATb W ACJIATb BBIBOJBI, IMpOIIaraHAaa KyJbTa
3HAaHUU B CUCTEME AYXOBHBIX I.[CHHOCTCI\/JI COBPCMCHHOI'O IIOKOJICHHU A,



- pasBUBaTb HABBIKH KOJIJIEKTUBHOM pa6OTI>I, BOCIIUTAaHHUC ITOHHMMAaHMUA
ACTETUYCCKUM HCHHOCTH IIPHUPOABI, O6T)€I[I/IHCHI/IC N OpTraHu3anus 10Cyra
YHalnuxcs.

IIporpamma cTpOMTCH HA OCHOBE CJEAYIOLIUX PUHIUIOB!

- PABEHCTBO BCEX YYACTHUKOB;

- 100POBOJIBHOE MPUBJICUEHUE K IPOLIECCY AESTENbHOCTH;
- Yyepe0oBaHNue KOJUICKTUBHOMN U MHAUBHUIyaIbHOM pabOThI;
- CcBOOO/IHBIN BBIOOp BUAA AESITEIBHOCTH;

- HPABCTBEHHAs] OTBETCTBEHHOCTh KaXJOTO 3a CBOM BBIOOpP, mpolecc H
pe3yabTar AesATeNbHOCTH;

- Pa3BUTHUC AyXa COPCBHOBAHUA, TOBAPUIICCTBA, B3AUMOBBIPYYKH,
- YUCT BO3PACTHBIX U HHINBHUAYAJIbHBIX OCOOCHHOCTEH.

MeTtanpeaMeTHble CBSI3H.

. OCBOEHHE CIIOCOOOB pelIeHUs MpoOJeM TBOPYECKOTO U
IIOMCKOBOI'0 XapaKTepa;
. dbopMHpOBaHHME YMEHMs ILJIAHUPOBAaTh, KOHTPOJUPOBATh U

OLICHUBATh JICUCTBUS B COOTBETCTBUU C MOCTABJICHHOM 3aJ]a4€il U

YCIOBUSIMM €€ peaju3alluu; onpeaeisaTh Haubonee dPEGEeKTUBHBIE CHOCOObI
JIOCTUKEHUS Pe3yJIbTaTa;

. dbopMHpoBaHWE yMEHUs IMMOHWMATh MPUYMHBI ycIexa/Heycrexa
JeSTETBHOCTH U CITOCOOHOCTH KOHCTPYKTUBHO JIEHCTBOBATH JAXKE B

CUTYyalUsIX HEYCIIeXa;

. OCBOCHHE HayYaJbHBIX (OPM TO3HABATCILHOW WM JUYHOCTHOMN
pednexcuu;
. OBJIAJICHHE JIOTUICCKUMHU JCHCTBUSMH CpAaBHEHUS, aHAJIN3a,

CHUHTE3a, 0000IIEeHNs, YCTAHOBJICHNUS aHAJIOTHM U MPUYUHHO-CIICCTBEHHBIX CBSI3EH,
MIOCTPOEHHUS PACCYKIACHUM;

. TOTOBHOCTb CIyIIaTh COOECETHUKA U BECTU JMAJIOT; TOTOBHOCTh
IIPU3HABATh BO3MOKHOCTB CYIIECTBOBAHUS PA3JIMYHBIX TOUEK 3pEHUS U

[paBa Ka)XJI0ro UMETh CBOIO; U3JIararb CBOE€ MHECHUE U apTYMEHTUPOBATHECBOIO TOUYKY
3pEHUS U OLIEHKY COOBITHIA;

. ompenelicHre OoOIIer 1enu W myTed e€ JOCTHKEHUS, yMEHUE
JOTOBApUBATHCA O paclpeaesieHnu PyHKIMI 1 poJield B COBMECTHOM

NEATEIbHOCTH; OCYIIECTBIIATh B3AUMHBINA KOHTPOJIb B COBMECTHOU

JESTEIbHOCTH, aJE€KBAaTHO OLICHWBATh COOCTBEHHOE IIOBEACHHE U IIOBEJCHUE
OKPYXKaIOIIUX;



. OBNIaJIcHUEe 0a30BBIMH TPEAMETHBIMA W MEKIPEIMETHBIMH
MOHATHUSIMH, OTPAKAIONIIMHE CYIIECTBECHHBIC CBSI3U M OTHOIICHUSI MEXKYOOBEKTAMH U
IPOIIECCAMHU.

OO0mas xapakTepucTHKA NPOrpaMMbl BHEYPOUYHOI JesiTeJIbHOCTH.

[Iporpamma BHEYpPOUHON JESATEIBHOCTHM HOCUT Pa3BUBAIOIIUNA XapakTep, LEIbIo
KOTOpOH sIBIIsIeTCS (POpMUPOBaHKE TOMCKOBO-UCCIIEI0BATEIBCKHX,
KOMMYHUKATUBHBIX YMEHUH MIKOJbHUKOB, UHTEIJIEKTA YUaITUXCS.

Baxueiimm mpuopuTeToM oO0miero o0pa3oBaHus  SBISETCS  (OPMUpPOBaHHUE
o01Iey4eOHbIX YMEHHI M HaBBIKOB, KOTOPBIE MPEIONPEACIIAIOT YCIEIIHOCTh BCETO
MOCTEAYIONIEro 00yueHus: peOEHKA.

Pa3BuTHE NMYHOCTHBIX KayeCTB M CIOCOOHOCTEHW IIKOJIHHUKOB OIMPACTCS Ha
MPUOOPETECHUE MU OIbITa Pa3HOOOPA3HOU NESATEILHOCTU: Y4eOHO-
M03HABATENILHOM, MPOEKTHO-UCCIIEIOBATEIHCKOM, MPAKTUYECKOMN, COLIUATTbHOM.

3aHATUS MO MPOrpaMMe BHEYPOUYHOU JEATENBHOCTU Pa3/eieHbl HA TEOPETUUECKHUE U
npaktuyeckue. I[IpudéMm neATenbHOCTh MOXKET HOCHTh KakK IpYyNIOBOM, Tak H
WMHJUBUTyaJIbHBIN XapaKTep.

JIesATeIbHOCTh IIIKOJIBHUKOB IIPU OCBOCHHUU IPOTPAMMBI HMMECT OTIMYUTCIIbHBIC
0COOEHHOCTH:

- MpPaKTUYECKasl  HANpaBJICHHOCTb, KOTOpas  ONpeAensieT  cherupuky
coJiep KaHusl U BO3PACTHbIE OCOOEHHOCTH JIETEH;

- IPYIIOBO XapakTep padoT OyeT cnoco0CcTBOBATH (HOPMUPOBAHHIO
KOMMYHUKATHUBHBIX YMEHUH, TAKMX KaK YMEHHE, pACIIPEACNISITh 003aHHOCTH BIPYIIIIE,
apryMEHTUPOBATh CBOIO TOUYKY 3PEHUS U JIP.;

- B COJIEpP/KaHUE NEATEIBHOCTH 3aJI0)KEHO OCHOBAHME Il COTPYIHUYECTBA
JIETEH C YyJIeHaMu CBOEH CEMbH, UTO 00ECIIEUMBAET pEeaIbHOE B3aUMO/ICHCTBUE
CEMbU U IKOJIBI;

- peanu3yeT 3a7ady BBISBICHUS TBOPUYECKUX CHMOCOOHOCTEH, CKIIOHHOCTEH U
OJAPEHHOCTEN K Pa3IMYHBIM BUAAM JESITEILHOCTH MOCPEACTBOM BOBJICUCHMS HUX B
TBOPYECKYIO I€SATEIBHOCTD.

AKTYaJIbHOCTh TIPOTPAMMBI  3aKJIf04aeTcs B (POPMUPOBAHMM MOTHBAIUUA K
LIEJICHANPABJICHHON TIMO3HABATEIIbHOW JEATEIbHOCTH, CaMOPa3BUTHIO, a TaKkKe
JTUYHOCTHOMY U NMPO(PECCUOHATBHOMY CaMOOIIPEACIICHUIO YUaIIXCS.

IIpakTHYeckasi HANPABJIEHHOCTDH COJAEPKAHMUS NIPOrPaAMMBbI

3aKJII0YAETCsl B TOM, YTO COZiepKaHHie Kypca 00ecriedrBaeT MpruooOpeTeHue 3HaHuil u
YMEHH, MO3BOJISIONIMX B IaJbHEHIIIEM UCIIOIB30BaTh UX KaK B Mpoliecce 00y4eHus B
Pa3HbBIX AUCLUIUIMHAX, TAK U B IOBCEIHEBHOM )KM3HU IS PEIICHUS] KOHKPETHBIX 33/1a4.



®opMbl 3aHATHIT BHEYPOUHOIi JeATeJIbHOCTH: Oecesa, urpa,

KOJUJIEKTUBHBIE U MHIUBUAYAJIbHBIE HCCIIEI0OBAHUS, CAMOCTOSITENIbHAS paboTa, TOKIA/,
BBICTYIUIEHUE, BHICTABKa, y4acTUEe B KOHKypcax H T.JA. JlaHHbIe (opMBI pabOThI Jat0T
JETAM BO3MOXHOCTb MaKCHUMaJIbHO IIPOSIBIIATH CBOIO AKTUBHOCTb,
M300peTaTeNIbHOCTh, TBOPUYECKUN M WHTEJUIEKTYAJbHBINA MOTEHUIHAT U Pa3BUBAIOTHUX
HMOLIMOHAIIBHOE BOCIIPUATHE.

MecTo 1aHHOTO Kypca B y4eOHOM IJIaHe.

[Iporpamma paccuutana Ha 1 rog 00y4yenust (34 yacoB B rofi, | yac BHenen0). 3aHATUS
10 IPOrpaMMe MPOBOJSATCS BO BHEYPOUHOE BPEMSI C
MCIIONTb30BaHueM o0opynoBanus 1ieHTpa « Touka Pocta» mo BUOJIOT'IU

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA NPOTPAMMBbI BHEYPOUHOH1eATeJIbHOCTH.

B pesynbpTaTe OCBOEHHS IPOrpaMMbl BHEYPOUHOH JAESITCIBHOCTH «buosorus mis
J0003HATEIBHBIX» 00yJaroIIuecs Ha CTYIICHH OCHOBHOT'O OOIIETro
00pa3oBaHUs:

- MOJTy4aT BO3MOKHOCTh PAaCIIUPUTh, CHCTEMATHU3UPOBATh U YIITYOUTh
HCXOJIHBIC TMPEJICTABICHUS O NMPUPOJHBIX OOBEKTAX M SIBJCHUAX KaK KOMIIOHEHTaX
€JIMHOTO MUPa, OBJIAJICIOT OCHOBAMU MPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUU O MPUPO/IE,
pUOOPETYT IETOCTHBIN B3TJISA HA MUD;

- TIO3HAKOMSITCSI C HEKOTOPBIMU CITIOCO0AMU M3YYEHUS IPUPOIbI, HAUHYT
OCBaMBaTh YMEHHMs MPOBOJUTH HAOJIONCHUS, CTAaBUTh OIBITHI, HAy4YaTCs BHIETh U
IIOHUMATh HEKOTOPBIE TPUUYNHHO-CIIEICTBEHHBIE CBSI3U B OKPYKAIOLIEM MUPE;

- II0Jy4aT BO3MOXHOCTbh HAYUYHUTHCS UCIIOIb30BATh PA3JIMYHBIE CIIPABOYHBIC N3AaHUS
(coBapu, SHUMKIIONEANH, BKJIOYas KOMIIBIOTEPHBIE) M JMUTEPATypy O MPUPOAE C
L[EJIbI0 TOMCKA MO3HABATEIbHON HH(POPMAIIMU, OTBETOB HA BOMPOCHL, 00bICHEHUM, AJIs
co37aHusi COOCTBEHHBIX YCTHBIX UJIM TUCbMEHHBIX BBICKA3bIBAHUM.

JINYHOCTHBIE, MeTaNIpeAMEeTHBIE U MPeAMETHBIE Pe3YJbTAThl 0CBOCHUSY4e€0HOT0
npeaMera

B coorBercTBHM ¢ TpeOOBaHWUSAMH K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTeapHOM TporpaMMbl 00111eT0 oOpazoBaHus DeaepaibHOTO
roCy/apCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa oOOydeHHWEe HampaBlIeHO Ha
JTOCTIDKCHHE  YYaIllMMHUCS  JUYHOCTHBIX, METANpPEIMETHBIX H  MPEIMETHBIX
PE3yIbTaTOB.

JIn4HOCTHBIE pPe3yabTaThl OTPAKAIOTCS B MHAUBUAYATbHBIX KAU€CTBEHHBIX
CBOMCTBax y4Yalluxcs, KOTOpbI€ OHHM JIOJDKHBI MPUOOPECTH B TMPOIECCE OCBOCHUS
y4eOHOro npeamMera:



- y4eOHO-TIO3HaBaTEIbHBIM MHTEPEC K HOBOMY y4eOHOMY Marepuany U crocodam
peleHusI HOBOH 3a/1a4H;

- OpHUEHTalMs Ha MOHMMaHHE IPUYUH YCIeXa BO BHEYYEOHOU AESITEIbHOCTH, B TOM
YHCJIC HA CAMOAHAJIN3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAIN3 COOTBETCTBHS
pe3ynbTaTOB TPEOOBAHUAM KOHKPETHOM 3a/1a4u;

- CIOCOOHOCTh K CAaMOOLICHKE HAa OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEY4EOHOI
JESITEIbHOCTH;

- YYBCTBO IIPCKPACHOIO0 M JOCTCTHYCCKHC YYBCTBAa Ha OCHOBC 3HAKOMCTBA C
IMPUPOAHBIMHA 00BEKTaMU.

MeTanpeameTHble Ppe3yJbTaThl XapaKTEPHU3YIOT ypOBEHb C(HOPMHUPO- BAHHOCTHU
YHUBEPCAIBbHBIX CIIOCOOHOCTEH YydYalluXxcs, MPOSBISIONIMXCS B MO3HABATEIHHON U
NPAKTUYECKOHN AEATEIbHOCTH:

HCIIOJIb30BAaHUE CIIPABOYHOM U TONOJIHUTEIBHON JTUTEPATYPHI;

- BJIaJICHUE LIUTUPOBAHUEM U PA3JIMYHBIMUA BUIAMU KOMMEHTApUEB;
- HUCHOJb30BAaHUE PA3IMYHBIX BUJOB HAOIIOICHNUS;

- Ka4yeCTBEHHOE M KOJUYECTBEHHOE ONMCAHHUE N3y4aeMOro OOBEKTa;
- IIPOBEIECHHE DKCIIEPUMEHTA,

- HCHOJIb30BAHHE PA3HBIX BUJOB MOJEIUPOBAHHUSI.

IIpenmeTHble  pe3yJabTaTbl  XapAaKTEPU3YIOT  OMNBIT  YYalIUXCs, KOTOPBIH
nproOOpeTaeTCsl W 3aKPeIuIIeTCsl B IMPOIECCe OCBOEHUS MPOrpaMMbl BHEYPOUYHOM
NEATEIIbHOCTHU:

- OCYILIECTBJISITh MOMCK HEOOXOAUMO MH(GOPMALIMK JIJIs1 BBIIIOJIHEHHS] BHEYUYEOHBIX
3a/laHUi C UCIIOJIb30BAaHUEM yU4eOHOM JIUTEPATypPhl U B OTKPBITOM

UH(OPMAIMOHHOM  MPOCTPAHCTBE, SHUMKIONEAWI, CHPaBOYHUKOB (BKJIHOYAs
AJIEKTPOHHBIE, IU(PPOBHIE), KOHTPOJIUPYEMOM MPOCTpaHcTBe MHTEepHETA;

- TIPOBOJUTH CPABHECHHE U KJIaCCU(DHUKAIIHIO 110 33JaHHBIM KPUTECPHUSIM;
- yCTaHaBJIUBATh MPUIMHHO-CIICCTBECHHBIC CBSA3H B U3y4aeMOM KPYT'e SIBJICHUH;
- CTpPOUTH pacCyXkJeHus B (OpMe CBSI3M TMPOCTHIX CYXKICHHH 00 OOBEKTEe, €ro

CTpOCHHUU, CBOMCTBAX U CBA3SIX.

Coaep:xaHue NporpaMmsl



BBenenue (1 4.)

Tema 1. Ucnosib30Banmne usb-Mukpockona st u3y4eHusi
00bexToB (12 yacoB).

1. TloaroroBka MHKpOCKOMIa

2. Hcnonp3oBaHue usb-MHKpOCKOTa
HU3y4YCHUS
S)

00BEKTOB

3. CrpoeHne pacTUTEIBHOUN KIETKH

4. HaOmoneHue 3a JIBMKCHHEM IIMTOIUIA3MBI B KIIETKE PaCTCHUN

5. HM3yuyeHue MOKPOBHOW TKaHU PaCTCHHI

6. HM3ydeHue mpoBOMSIICH TKAHU OPraHOB PACTCHHI

7. MUKpOCKOIIMYECKOE CTPOEHHE KPOBU 4YeJIOBEKa
U JSATYIIKA

8. HM3yuenue cnocoOOB JBMKEHHS OJHOKIETOUHBIX
KUBOTHBIX

9. HM3yueHue >XKUBOTHBIX TKaHEW, TKaHEW opraHu3Ma
YeJI0BEKa Ha TOTOBBIX MUKpOIIpenaparax

10. [Tna3mMoyM3 W ACIIa3MOJIM3 B KIIETKAX KOXKHITBI
JIyKa pernyaroro

11. UsyyeHre MUKPOCKOTTMYECKOTO CTPOSHHS
TJIECHEBBIX TPUOOB

12. N3y4yeHne MUKPOCKOTTMYECKOTO CTPOCHHUS 3EJICHBIX

BOJIOPOCIIEN

JUIA

Tema 2. Hcnoab3oBanue nm@poBoil JjadopaTopuu AJs oOnpedejeHHus A0MOTHYECKHX
¢axrTopos cpennbl.(13u.)

RBOoo~NokwNE

0.
1.
12.
13.

Onpenenenre OTHOCUTENBHON BIIAXKHOCTH BO3/IyXa

N3mepenne BIaKHOCTU U TEMIIEpaTyphl B pa3HbIX 30HAX KJlacca.
Hcnapenue BOAbI TUCTHAMHU JI0 M TIOCIIE TIOJIMBA

I/IsMepeHHe ypOBHSI OCBCIICHHOCTHU B paanqHHx 30Hax

UccnenoBanne ecTeCTBEHHON OCBEIIEHHOCTH MOMEIIEHHUS Kilacca
N3ydeHnne BIUSHUS OCBEIIEHHOCTH Ha (PU3NYECKOE 3I0POBbE JTIOCH.
Ompenenenne TeMIepaTypbl BO3IYITHONW CPEIbI

N3Mepenne TeMriepaTypbl OCTHIBAIOIIEH BOJIbI B 3aBUCHUMOCTH OT BPEMEHU
N3yuenue TeMiiepaTypbl Ha pa3IMUHbIX YYacTKaxX TeJa YEIOBeKa
Hapymenne kpoBooOpalieHus mpu HAJIOKEHUH KTyTa

I/I3yquI/1e (1)YHKIII/II71 KOXH C ITOMOIIBIO TEMIICPATYPHOI'O JaTUUKaA 1 JaTUWKa BJIIAXKHOCTHU

Bnusiaue ¢pu3ndyeckux Harpy3o0K Ha TEMIIEpaTypy Tesa 4eloBeKa
Onpenenenue TeMIOBBIX A3PPEKTOB PACTBOPEHHSI BELIECTB B BOJIE

Tema 3. UcnoJsib30BaHMe BOAOPOAHOTO0 MOKA3ATEISI KAK
HHIMKATOPA COCTOSIHUA CPeAbl JKUBBIX OPraHu3MoB (6 YacoB)



Amnanu3 (u3yuenue) ph cpebl MOYBbI

AHanu3 pH BOJIbI OTKPBITBIX BOJIOEMOB

Ananu3s pH po0 cHera, B3STHIX Ha TEPPUTOPHH CENUTEOHON 30HBI
Omnpenenenue nokaszarens ph B THTHEHNYECKUX CPEJICTBAX
N3yueHue mporecca CKUCaHUS MOJIOKA C ITIOMOIIBIO ITOKa3areneit ph
CpaBHeHHUE pH MULIEBBIX IPOAYKTOB U OO

ocoukrwhE

IIpennonaraempie pe3yabTaThl peaju3alui NPOrPpaMMbl

B nporiecce mpoxokaeHUs: TPOTrPaMMBbI JJOJKHBI OBITh IOCTUTHYTHI CIIETYIOIINEPE3YIbTaThl:
1 yposens pesyabraros:

«IIpnobGpereHue couuaabHbIX 3HAHUI

1) amuHOCTHBIE KauecTBA:

- YBQXHUTEJIbHOE OTHOIIECHUE K TPYly U TBOPUYECTBY CBOMX TOBapULIEH;

= (bOpMI/IpOBaHI/Ie 9CTCTUYCCKUX YYBCTB, TIO3HABATCIIbHLIX NMHTCPCCOB 1 MOTHBOB,HAIIPABJICHHBIX
Ha U3YYCHUC JKUBOH IIpUpPOAbI;

2) yumBepcajbHbIE CIOCOGHOCTH

- YMCHHUC BHACTH U IIOHUMATH 3HAYCHUC HpaKTquCKOﬁ )51 PIl"pOBOfI ACATCIIBHOCTU,

OTIBIT B IPOEKTHO-UCCIIEOBATEIBCKOM 1EATENBHOCTH
-yMeHue paboTaTh C pa3HbIMU UCTOYHUKAMU UH(POpMAIIH;

= OBJaJCHHEC COCTaBJIAOIIMMHA HCCH@HOB&TGHBCKOﬁ u HaquO'HpaKTquCKOﬁ
ACATCIIBHOCTH, CTABUTH BOIIPOCHI, Ha6J'IIOI[aTB, IMPOBOAUTE OKCIICPUMCHTHI, ACJIaTbBBIBOIbI U
3aKJIFOYCHUA, 06’135[CH$[TI>, JOKa3bIBaTh, 3allIUIIIATh CBOU UJICH,

'q)OpMI/IpOBaHI/IC HWHTCJUICKTYAJIbHBIX YMGHI/Iﬁ (,[[OKa3BIBaTL, CTPOUTH PACCYKACHUA,aHAJIN3UPOBATD,
CpaBHHBATD, J€J1aTb BbIBOJAbLI U I[p) " 3CTECTHYCCKOT'O OTHOIICHHUA K ) XMBbIM O6T)CKTaM;

- 3HaHWE OCHOBHBIX MIPUHIIMIIOB ¥ TIPABIJI OTHOLIECHHUS K )KUBOM MPUPOJIE.
2 ypoBeHb pe3yJbTaTOB:

«®OpMHPOBAHNENIEHHOCTHOI0 OTHOIEHHSI K COIMATLHON PeajbHOCTH
1) JauYHOCTHBIE KaYyecTBa:

- HaBBIKM MHJAUBHUIYATHLHOHN JCSITEIHHOCTU B MPOIIECCE MPAKTHIECKON pabOTHI MTOAPYKOBOJICTBOM
YUUTENS;

- HAaBBIKM KOJUIEKTUBHOM JEITEIbHOCTH B mponecce COBMECTHOM TBOp‘-ICCKOprBﬁOTBI B KOMaHIC
OAHOKJIIACCHUKOB ITOJ] PYKOBOJACTBOM YUYUTCJIA,

- YMEHHE COTPYTHUYATH C TOBAPHUIIIAMH B IIPOLIECCE COBMECTHOM NIEATEIHPHOCTH,COOTHOCUTE CBOIO
4acTh pabOTHI ¢ OOIIUM 3aMBICIIOM;

2) yHHBepcaJbHbIE CIIOCOOHOCTH:



- CIIOCOOHOCTbH BBIOMPATH 1IEJIEBBIE M CMBICIOBbIE YCTAHOBKHU B CBOMX JACHCTBUSAX UIOCTYIIKAX IO
OTHOIIECHHUIO K KUBOU IIPUPOJIE, 3J0POBBI0 CBOEMY U OKPYKAIOIIHX;

- CHOCOOHOCTH TepeaaBaTh SMOIMOHATBHBIC COCTOSIHUS M CBOE OTHOIIICHUE KIIPUPOJIE, YSITIOBEKY,
00111eCTBY;

3) OmBIT B NPOEKTHO-MCCJIEN0BATEIbCKOI 1eATeIbHOCTH:
- YMEHHE OPTraHMU30BaTh CBOIO YUCOHYIO IEATEIHHOCTD: ONMPEACTATh IeNb pa0OThI,CTABUTH 331a4H,

IUIAHUPOBATh — OINPEAECIIATH [OCIIEI0BATEIBHOCTD JACHCTBHUI M IPOTHO3UPOBATH PE3YIbTATHI
paboTsI;

- YMEHHE OCYIIECTBISATH KOHTPOJIb U KOPPEKLHUIO B CiIydae OOHAPY>KEHUSI OTKIOHEHUHN U OTJIMYHUI
MIPU CIIMYCHUU PE3YJIbTATOB C 3aJJaHHBIM 3TAIIOHOM; OLIEHKA Pe3yJIbTaTOB padOThl — BBIACICHUE U
OCO3HaHHUE y4alllUMCs TOTO, YTOY>KE€ YCBOCHO M UTO elle MOJICKHUT YCBOCHHIO, OCO3HAHHE KauecTBa
1 YPOBHS YCBOCHHUS.

3 ypomenb pe3yanbTaroB: «Iloayuenne caMoCTOSITELHOTO 00IIECTBEHHOT0/1ei CTBHSD

1) JIMIHOCTHBIC Ka4YeCTBa:

- yMeHHe 00CYX/1aTh M aHAJIM3UPOBATh COOCTBEHHYIO AEATEIBHOCTh U pabOTy OJIHOKJIACCHUKOB C
ITO3MIIMH 3a7a4 JAHHOM TEMBI, C TOUYKH 3PEHUS COEPKAHUSA UCPEACTB €TI0 BEIPAKECHHUS;

2) yHuBepcajibHbIE CIIOCOOHOCTH:

- yMEHHeE CJIyIIaTh ¥ BCTYIATh B JUAJIOT, y9aCTBOBATh B KOJJIEKTHBHOM

00CcyXIeHUH MPo0IIeM; HHTETPHUPOBATHCS B TPYIITY CBEPCTHUKOB M CTPOUTHIIPOTYKTHBHOE
B3aHMOJICHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMH;

- yMEHHE a/IeKBaTHO HCIOIb30BaTh PEYEBbIC CPEACTBA AL AUCKYCCUU HAPTyMEHTAIUU CBOCH
MO3UINH, CPABHUBATH PA3HbIE TOUKU 3PEHHUS,

apryMeHTHPOBaTb CBOIO TOUKY 3pEHHUs, OTCTAUBATh CBOIO ITO3UIIMIO;

3) onBIT B IPOEKTHO-HCC/IE0BATENbLCKOI 1eSITe/ILHOCTH:

= BBIPaXXCHUC B HFpOBOfI ACATCIIBHOCTH CBOCTO OTHOUICHUA K IIPUPOAC

Oo0yuarommecst CMOryT:

L] Y3HaBaTh )KMBOTHBIX U IITUI] B IPUPOJEC, HA KAPTHUHKAX, 110 OITMCAHUIO,

. YXa)XUBATh 32 JIOMAITHUMU )KHBOTHBIMH U TITHIIAMU;

. BBITOJIHATH MTPaBUJIa SKOJIOTUYECKH COOOPAa3HOIo MOBEIEHUS B IPUPOJIE;

o IMPUMCHATH TCOPECTUUYCCKHUEC 3HAHUA ITPU 06HI€HI/II/I C JXUBBIMHU OpraHu3MaMui B
MIPAKTUYECKON AESITEIBHOCTU IO COXPAHEHUIO IPUPOJHOTO OKPYKEHHUSAU CBOETO 3/10POBbS;
o YXaXXKUBATh 3a KYJIBTYPHBIMU PACTCHUAMU U JOMAITHUMU ) KMBOTHBIMU

. JTOKa3bIBaTh, yHUKAJILHOCTh U KPacoTy Ka)K0ro MPUPOJIHOTO OOBEKTa;

. 3a00TUTHCA 00 03/10POBICHUH OKPYKArOIIEeH MPUPOJIHON Cpebl;

° npeaABUACTb MOCICACTBUA ACATCIIBHOCTH JIIOI[CI\/JI B [IpUPOAC,

. OCYIIECTBIISITH IKOJIOTUYECKU COOOpa3HbIe MOCTYIIKH B OKpYKalouleHnpupoe;
. CTaBUTh MPOCTEHIIINE ONBITHI C 00BEKTAMH KUBOU U HEXKUBOM MPUPOJIBI.

®opMbI yuyeTa UI1 KOHTPOJISI H OLCHKH IVIAHUPYEMbIX pPe3yJIbTaTOB OCBOCHHUS MPOrPaMMbI
BHEYPOYHOIi 1eATeJbHOCTH.



JI1st KOHTPOJISA ¥ OLIEHKH PE3yJIbTaTOB OCBOCHHSI IPOTPAaMMbI BHEYPOUHONHAEATEILHOCTH
MPOMCXOAUT ITyTEM apXUBUPOBAHUS TBOPUYECKUX PAOOT 00yUarOIMXCsl, HAKOTICHHUS] MAaTEPHAIOB
10 TUILY «IIOPT(OIHO.

KoHTpo:b 1 o11eHKa pe3yIbTaTOB OCBOEHHUS ITPOrPaMMbl BHEYPOUHOM

JeSITeIbHOCTH 3aBUCUT OT TEMAaTUKU U COJIEp>KaHUs n3ydyaeMoro pasaena. [IpoaykTuBHBIM OyaeT
KOHTPOJIb B IPOIIECCE OPTaHU3AINHU CISAYIOMUX (HOPM JEATEIbHOCTU: BUKTOPUHBI, TBOPUYECKHE
koHKypchl, KBHBbI, poneBbie UTrpbl, IPOBEAEHUE ONBITOB U HKCIIEPUMEHTOB.

[Tono6Has opranu3amnys y4era 3HAaHUH U YMEHUH U1 KOHTPOJIS M OLIEHKH PE3YJIbTATOB OCBOCHUS
IIPOrpaMMbl BHEYPOUHOU AEATEIBHOCTH OyeT

CIIoco0CTBOBATH (HOPMHUPOBAHMIO U MOJICPKAHUIO CUTYAIMH ycIexa /Uil KaKIoTro o0yJaronerocs,
a Taxoke OyJeT crnocoOCTBOBATh MpoLeccy 00yUeHHs B

KOMaH/IHOM COTPYJHHYECTBE, IPU KOTOPOM KaXK/Iblii 00yJaromuiics OyAeT 3HaYMMbIM Y4aCTHUKOM
IEATEIbHOCTH.



KaHeHI[apHO-TeMaTI/I‘leCKOE IVIAHUPOBAHUEC

Ne | Conepxanne Koa-so | Lleasn OobOopynoBanue

n/ 4acos

I

1 | BBenenue 1
HNCIIOJIb30BAHUE  USB-

MUKPOCKOIIA JJIsA
N3YYEHUSA
OBBEKTOB
2 IToaroroBka MHUKpOCKOIIa 1 u(ppoBOi USB-
mukpockornt k USB-mopry
HOYTOyKa/KOMIIbIOTEPA.

3 [IpurotoBnenne u wuzyuyenue | 1 ¢ poBOM USB-
mpenapara  KJIETOK  YElIyH mukpockornt k USB-mopry
JYKOBHIIBI JIYKA PEMYaToro HOYTOYKa/ KOMIIBIOTEpa

4 | HaGnroneHue 3a NBHIKCHHEM 1 [IPOBECTH HOYTOYK u USB-
THUTOILTASMBL B KIICTKE HaOIIOJCHUS 33 | MUKPOCKOII,

PacTeHii ABHKCHUCM s1abopaToOpHbIC CTEKJIa,
THTOTLIASMET MUHIET, NHUIETKa, BOJA,
B | JoreTkax ¢dunpTpoBabHAsT Oymara,
pacTeHui Ha
npimMepe  kietok | TACTEA ) Y ()i (815
JIMCTA soneu | KaHAJICKOH, KapaHJar,
KaHaJICKOM. Y4EeOHUK.

5 WN3ydyenne mnokpoBHOM TKaHu | 1 M3y4YUTh HOYTOYK u USB-

pacTeHuit 0cobeHHOCTH MHUKPOCKOTI, JIJa0opaTOpHbIE
CTPOCHMA | CTeKJia, MMHIET, MUIIeTKa,
MOKPOBHON  TKaHU
pacTesmil Ha | BOT@, Oymara, JIMCTbS
npuMepe  JHCThep | [TG/TAPTOHNH
KOMHATHBIX OOBIKHOBEHHOM 17§
pacTeHui - | TpaiecKaHIIUU
TpaAcCKaHIMH BHUPTHHCKOM.
BUPTUHCKOU u
NeIAPTOHNUN
OOBIKHOBEHHOM.

§) W3ydyenne npoBoasme TkaHu | 1 U3y4UTh HOyTOYK u USB-Mukpockor,

OpPraHOB pacTeHH 0COOEHHOCTH TOTOBBIE TIpenapaThl Cpe30B
CTPOCHUS MEPBUYHOTO CTPOCHUST KOPHS,
NPOBOJIAIIEH TKAaHU | KOpHS MpHca, cTebuis Oepessl,
OpraHOB pacTeHUI KJIeBepa, JIVITTBI, JmcTa
KaMeJIHH.

7 Muxkpockonuyeckoe  crpoeHue | 1 N3y4YeHUe HOyTOYK u USB-Mukpockor,

KPOBH YEJIOBEKA U JIATYIIKH ocobeHHoCTeH TOTOBBIE OKpallleHHbIE
SPUTPOLIUTOB MUKpOTIpenapaThbl KpOBU

YeloBeKa B CpaB-
HHUTEJIHLHOM IIIaHE U
BBISIBJICHUC CBiA3HU
0COOEHHOCTH

YCJIOBCKA U JIATYIIKH.




CTPOCHUSA BBI-
MOJIHIEMOH

byHKIHEH.

N3ydyenne crnocoOOB IBUMIKEHUS
OJTHOKJICTOYHBIX )KUBOTHBIX

U3YYHUTH C TIOMOIIIBIO
USB-Mukpockorma

HOYTOYK n USB-muKpockor,
NpeMETHOE W TI0- KPOBHOE

CHOCOOBI nepe- | CTeKja, 03epHas Boja (Bojia u3
JIBU)KECHHS Ba3bl C LIBETAMH, U3 JyKU WU
OJIHOKJIETOYHBIX IPUTOTOBJICHHBIN pacTBop
’KUBOTHBIX B BOJHOM | CEHa JYroBOro).

cpene.

9 N3ydyeHue >KUMBOTHBIX TKaHEM, HOyTOyK u USB- | mo3zHakoMuThCs C
TKaHEH OpraHu3Ma 4YejI0BEKa Ha MHUKPOCKOIIL, MOP(}OTOrHIECKUMHU
TFOTOBBIX MUKpOINpENapaTax TOTOBBIE MHKPO- | ¢ GermocTsMu TKAHEH

npenaparsl  TKaHEH

KHBOTHEIX 4 | ZKUBOTHBIX M HejoBeKa
yenoBeka (HepsHas | CPABHUTDH HX.

TKaHb, XKeJe- 3UCThII

SIUTEIINH,

MBbIIlIEYHAss  TKaHb,

JKUPOBasi TKaHb).

10 |Ilmasmonu3 u pemnnasMoiu3 B HOoyrOyk u USB- | no3HakoMHUTbCA c
KJIETKaX KOXKHUIIbI MHUKPOCKOII, IIOJIYIIPOHHUIIAEMOCTBIO
JIyKa penyaroro BPEMEHHBIN MU- | MeMOpaHbl — €€ OCHOBHBIM

Kponpenapar KJIETOK | CBOMCTBOM.
KOKHULIbI JIyKa

penyaTroro, pacrBop

XJjopuaa HaTpus

NaCl — nmoBapeHHO#

couy,

JTUCTUIITMPOBaHHAS

BOJIA, MUTIETKA,
(GuIbTpOBaANbHAS

Oymara.

11 | U3yyeHne MUKPOCKONUYECKOTO MO3HAKOMHUTBECS ¢ | HOyTOyk u USB-Mukpockor,

CTPOEHUS IJIECHEBBIX I'PHOOB MHUKPOCKOIIMYECKUM | BPEMEHHBIM MUKpPO- Mpernapar
CTPOCHHEM IIJIECEHHU.
MJIECHEBBIX TpHOOB
Ha [puMepe MyKopa,
MEeHULIUIIA,
acneprusuia u
JIPOAOKEM.

12 | U3yyeHne MUKPOCKONUYECKOTO MO3HAKOMHUTBECS ¢ | HOyTOyk u USB-MuKpockor,

CTPOEHHS 3€JIEHBIX BOAOPOCIIEH MUKPOCKOIUYECKUM | BPEMEHHBIM MUKpPO- Mpernapar
CTPOCHHEM  BOJO- | OJHOKJIETOYHBIX "
pociield Ha MpUMEpPE | MHOTOKJIETOYHBIX  3€JIEHBIX
CIIUPOTHUPBHI, BOJIOPOCIICH.

YIOTPHUKCA,
XJIOpEJUIBI, XJIAMHJIO
MOHAa/bI.

Hcnoab3oBanue uudposoi

JabopaTopun ISt

ompenejieHuss a0MOTHYECKHUX

(paxkTopoB cpeabl

13 | Onpenenenve  OTHOCUTEIBHOM OCBOECHHE METOIOB | HaTUYUK U1 M3MEpPEHUS

BJIAJKHOCTH BO3JyXa

onpeieeHus

BIIQXKHOCTH, TEMIIEpa- TYPHBIN




OTHOCHUTEJILHOMN JaTYUK, HOYTOYK.
BIIQ)KHOCTH Ha

HCCIIEyEMOM

TEPPUTOPUHU.

14 | Usmepenne BJIQ)KHOCTH u onpeneseHue U | IMPpoBOH  MyIbTHIATUUK,
TEMIEPATYPbI CpaBHEHUE JaTYUKU ~ TEMIIepaTrypbl U
B Pa3sHBIX 30HaX Kjacca BJIQYKHOCTH U | BIQXKHOCTH,  HOYTOyK  C

TEMIIEpaTyphl COOTBETCTBYIOILIUM
IPOTrpaMMHBIM 00€eCIIeYeHHEM

15 | Wcnapenne BOABI JIUCTHAMU 10 U HUCCJICAOBAHUC 1 poBoi MYJIbTUIATYHUK,

II0CJIE TI0JIMBA 3aBHCHUMOCTH TEMIEPATypHBbIM [aT- YUK U
YPOBHSL MCHApPEHUs | AaTYUK BIAXKHOCTH.
oT BIIQ)KHOCTH
IIOYBBI.

16 | Usmepenue YPOBHS oIpezeeHue HOYTOYK, JaTYUK,
OCBEILEHHOCTHU GuKcupyomuii  U3MEHEeHHe
B Pa3JIMYHBIX 30HaX YPOBHS OCBEILIEHHOCTH.

17 | UccnenoBanue  eCTECTBEHHOMN IIPOBECTH  aHAIMU3 | HOYTOYK u JATYUK
OCBEILLIEHHOCTH IIOMEIIEHUS YPOBHs OCBEILIEHHOCTHU
KJ1acca OCBEILIEHHOCTHU B

LIKOJIBHBIX
[IOMELIEHUSIX U Ha
yJInLE.

18 | Uzyuenue BJIMSTHUS o0cnenoBanue 0OeCIPOBOTHON MYJIbTUIATINK
OCBEIIEHHOCTH Ha (hu3ndecKkoe YPOBHs I IIPOBEJICHUS
310POBbBE JIIOACH OCBELICHHOCTH OHOJIOrM4YECKOr0o

pabouero MecTa | MOHUTOPHHIAa M JaT4HK
y4Yalmxcs B IIKOJIE. | OCBEIIEHHOCTH.

19 | Onpenenenune TEMIIEPATYPBI OIpezeiIeHUe TEMIEPATYpHBbIM  aT4MK U
BO3TYLLIHOM Ccpejibl TEMIEPATYPbI HOYTOYK.

aTMOC(epHOro
BO3J1yXa

B pa3HBIX
CEJINTCOHBIX 30HAaX,
CpaBHEHHE
MOJIyYE€HHBIX
pE3YJIBTATOB.

20 | Usmepenue TeMIepaTypsl OIIBITHBIM IIyTEM | TEMIIEPAaTypHBIA JaT4UK H
OCTBIBAIOIEH BOJBI YCTaHOBUTH HOYTOYK, €MKOCTH JUIsI BOJBI
B 3aBUCHMOCTH OT BPEMEHHU 3aBUCUMOCTh (pazHoit GopMBI U TIYyOUHBI),

CKOpOCTH, MEH3ypKa (MEpHBINA WINHAD),
C KOTOPOM OCTBIBAET | MAaclIO0  IOJCOJIHEYHOE U
BOJa, OT ee o0beMa, | Terast BOAa.

[0  aHaJoTUUu  C

OCTBIBAHUEM  BCETO

00beMa BOJIBI B MOPE

1 HeOOJBIIION peKe.

21 | 3ydyeHnne Temmeparypbl Ha U3y4EHUE HOYTOYK 51 JaTYnK
pa3sIMuYHBIX ~ ydacTKax  Tena IIPOLIECCOB TEMIEPATYPHI.
YeJIoBeKa pacnpeneneHus

TEMIIEPATYPHI o
KOXXHOMY IIOKPOBY
4eJI0BEKA.

22 | Hapymenne kpoBooOparieHus HCCIIEIOBAHUE udpoBoit MYJIbTUIATUYHK,

IIPY HAJIO’KEHUH JKI'yTa TEPMOPETYJIITOPHOU | HOYTOYK " JaTYUK




byHKIIUN KpOBH,
000CHOBaHHE
HEraTUBHOI'O
BIIASIHHS
MPEKPALCHUS
KPOBOCHA0XKECHUS Ha
Opraibl H TKaHU
YyelioBeKa 3a  CYeT

TEMIEPaTyphbl, TOHKUNA LIHYP
(mpouyHast HUTH) AIUHON 40—
60 cMm.

nepe1aBIuBaHus
apTepui,
[IOCTPOCHUE
rpaduka
B3alMO3aBUCUMOCTH
TEMIIEPATYPhI KOKU
u JUINTEIBHOCTU
HAJIOKECHHS JKT'yTa.
23 | uzydenue QyHKIUN KOXKU uzydeHue GyHKIUN | TeMrnepaTypHbId JATYUK,
C TIOMOIIbIO TEMIIEPaTypHOTO KOXKHOT'O MOKPOBa — | HU(PPOBOIl  MYJIbTUIATUUK,
JlaTYMKa U JaT4YUKa BIAXKHOCTH TEPMOPETYJIATOP- JATYUK onpeaeneHus
HOM U | OTHOCUTENBFHOW BIAXXHOCTH,
BBIZICTUTEIILHOM, TOHKUM  20-CaHTUMETPOBBI
YCTaHOBUTH HIHYpP WK PE3NHOBOE KOJBIIO,
B3alMO3aBUCUMOCTh | TUIACTUKOBBIM TaKer,
WHTEHCUBHOCTHU o0ecreynBaroIuii
NOTOOTJENEHUSI M | TEPMETHUYHOCTb, Jlamma C
TEeMIEPATYPhI pedIIeKTOpOM.
24 | BiusHue (Qu3MuUecKux Harpys3ok U3yueHue HOYTOYK U TeMIlepaTypHbIA
Ha TeMIIepaTypy Teja YesloBeKa BO3/JICHCTBUS JTaTYHK.
buznuecKux
Harpy3ok
Ha paclpeneineHue
TEeMIIepaTypbl
KOXHOIO  TIOKpOBa
YeJI0BeKa.
25 | Onpenenenne TEIIOBBIX olpeieneHue IUGpPOBOKH  MYJIBTHAATYHK,
3¢ (eKTOB pacTBOPEHUS BELIECTB TEIUIOBOTO 3(deKTa | TemnepaTypHbIi JATUYUK
B BOJIE pacTBOpPEHUS (Takxe MOXeT OBbITDH
THJIPOKCH/Ia HATPHS | UCMOJIb30BaH AATUYUK BHICOKOM
NaOH, HUTpAaTa | TEMIEPATYpPHI),
ammoHuss NH4NO3 | 3 xumuyeckux craka”a Ha 50
U XJOpHAa Kene3a | MJI, CTEKJISHHAs [aJlouKa,
(111) FeClI3. €MKOCTh

Hcnonb3oBanue BOIOPOAHOIO

noKa3arejisi Kak HHIMKATOpPA

COCTOSIHUSI  cpelbl  KHBBIX

OpPraHu3MoB

26 | Ananmus (u3ydyenue) ph cpens omnpeneneHue nporpamma «udposas
TTOYBBI XapakTepa  cpeabl | Jaboparopus,

(kucnas, Ieno4Has
WIM  HEWTpasibHas)
pa3HbIX BUIOB IIOYB,

MIPOaHATN3UPOBATh
MPUTOJHOCTh  3TUX
MOYB TSt

BbIpalliMBaHU A

YCTAHOBJICHHAs Ha HOYTOYKe,
pH-naTumk, TemmepaTypHBbIiI
JaTYUK M JATYUK BIAKHOCTH
MTOYBBHI, abopaTOPHBIN
IITaTHB ¢ My(TOit

U KOJIBIIOM, JabopaTtopHas
IPOMBIBAJIKA, Oymara




pa3IMYHbIX ¢/X | ¢punbpTpOBaNbHAS

pacTeHuH. " BOPOHKA, npoOupKa,
CTCKJISIHHAS ImajaoyvKa, 2
XUMHUYECKUX CTakaHa
oobemoM 100-150 mi1.

27 | AHaiu3 pH BOJBl OTKPHITHIX | 1 O3HAKOMJICHUE c | HOyrOyk u garuuk pH,
BOJIOEMOB HOHATHEM nabopaTopHas MPOMBIBAJIKA U

«KHCIIOTHOCTbBY, ¢uIbTpOBaNIbHASL Oymara,
olpeneneHue IITATHUB C JAeprKaTelleM, CTaKaH
pH BOapl, B3ATON M3 | XMUMUYECKUI, PEAKTUBBI.
pas3InYHbIX

HCTOYHUKOB.

28 | AHayiu3 pH mpoO cHera, B3ATHIX | 1 03HAaKOMMThCSA c| HOyrOyk ® gatyuk pH,
HAa TEPPUTOPUU  CENUTEOHOMN MOHSTHEM nabopaTopHasi IPOMBIBAJTIKA U
30HBI «KHUCJIOTHOCTb ¢GuIbTpOBaJIbHASL Oymara,

CHeray, npoObl | LITATUB C AepKaTeIeM, CTaKaH
KOTOPOIO B35Thl HAa | XMMUYECKUH, pEaKTHBBI.
TEPPUTOPUU

MHKpOpaiioHa.

29 | Onpenenenve mnokasarens ph B |1 OCBOCHHME METOJIMKH | HOYTOyK ¥  jmatdauk  pH,

TMTUEHUYECKUX CPeICTBaX omnpenenenuss  pH, | maboparopHas npombIBaiKa U
3HaYCHUE 9THUX | QUIBTPOBAIbHAS Oymara,
METO/I0B. qucras BOJIA, MEpHBbIE
CTaKaHsl (8 mT.)
C pacTBOpaMu reis Ui Aylia
Pa3INYHbIX MapoK, CTaKaHbI C
JUCTUJUIMPOBAHHON Boaou (4
IIT.).

30 | Usyuenue mpouecca 1 OIpeze/IeHUe HOYTOyKk u  jmatuuk pH,
CKHCaHUSl MOJIOKAa C TOMOIIBIO M3MEHEHUN pH | naGopatopHasi mpombIBal- Ka
nokasaresei ph MOJIOKA, U (¢uibTpoBaibHas Oymara,

HaXOJAIIerocs Tepmoc Ha 1 1uTp (¢ mpoOKOH,
B TepMOCE MOpsJKa | MO3BO- JAOUIEH
30 YacoB | 3arepMeTU3UpPOBaTh  MPOBOJ]
(MHKYOAIMOHHBIN pH-meTtpa).

Nepuoji  CKUCAHUS

MOJIOYHOTO

POJYKTA).

31 | CpaBHeHue pH nuIeBsx | 1 OCBOCHHME METOJUKHU | HOyTOyK, natuuk pH, 5

MIPOJYKTOB U OJIIO]T ornpezeneHus MEpHBIX CTaKaHOB WM YHC- Tas
nokaszarens pH mero | Boma, cok  s0J0Ka, COK
3HaYCHUE. MOpKOBH, MOJOKO 2,5 %
xupHOCcTH, Kepup 1,5 %
KHUPHOCTH, KOMITOT u3
CYXO(PYKTOB, 6opu,
KapToQesbHOE MI0pE.

32 | 3amwuTa paboTHI. 1

33 | 3amwuTa paboTHI. 1

34 | UtoroBoe 3aHsTHE. 1
Hroro; 34y,

YyedoHo-MeToanYeCcKoe odecrneueHue:
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. IIpocsemenue, 2009.

11. [ImemrakoB A. A. 3enensii 1oM. OT 3emin 10 HeOa A. A. I[lnemaxos.
Mockaa .: [Ipocsemenue, 2008.

12. Tpaiirak J[.1.Kak caenate nuHTEpeCHON BHEKIACCHYIO padOTy IO OMOJIOTHH

Il TIpocBemenue. MockBa.1971.

13. Tsarnosa C.B. HccnenoBaHuss M NpPOEKTHAs JEATENBHOCTh YYaIUXCA I10
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Oo0opynoBaHue 1 MOCOOMSI K 3aHATHSAIM:

. O6opynoBanue 1Mo OMOJIOruM U 3KoJIoruu 1eHTpa «Touka Poctay

. HatypansHbie mocobust (peanbHbie 00bEKTHI KUBOM M HEKUBOW TTPUPOIHI)

. N300pa3uTenbHbie HATJBSIIHBIE TTOCOOUS (PUCYHKH, CXEMAaTHYECKUEPUCYHKH,
CXEMBbI, TAOJIMIIbI) TUIAKATHI, IPE3CHTAIUH.

. KOMIIBIOTEP, MYJIbTUMEIUIHBIN TpoekTop, DVD

NudopmanuoHHbIe HCTOYHUKH, UCIIOJIb3yeMble PUCOCTABIEHUU MPOTPAMMBI:
DJIEKTPOHHBIE YUCOHUKH:

1. OtkpeiTas ouosorus. (oudnuoreka I'MIMI)
2. 1C: Penerutop. buonorusi.

HNHurepHer — aagpeca caiToB

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


http://rsr-olymp.ru/

- http://nsportal.ru/blog/shkola/obshcheshkolnaya-tematika/integratsiya-na- urokakh-
khimii-biologii

http://old.iro.yar.ru/pnpo var/biolog06.htm

http://www.edu-eao.ru/images/stories/masterklass/him-biolog.pdf

http://centrdop.ucoz.ru

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

- ®decTHBaNIbL [1€1arOruYecKux 1591 ()71 «OTKpBITHIN YPOK»
http://festival.1september.ru/articles/514689/

- ConuanpHas CETh pabOTHUKOB o0OpazoBaHus
http://nsportal.ru/shkola/biologiya/library/sistema-raboty-s-odarennymi-i-

Juist yyammxcst M poauTesiei:

Buknnenus http://ru.wikipedia.org/wiki/MoTusarus

Caiir xypHana «MccnenoBaTenbckas padota MKoJIbHUKAY. [Iy0nHKyOTCI0CHOBHbBIE
MaTtepuaibl, 130paHHbIC TEKCThI, THGOPMAIIHS TI0
noamucke. Www.issl.dnttm.ru

Caiit — 0030p UccIe0BaTeIbCKUX U HAYYHO — MPAKTHYECKUX FOHOIIECKUX
KoH(epeHlnii, CeMHHApOB, KOHKypcoB. Opranu3oBaHo on-line pa3mMemieHue
HOPMATHBHBIX JOKYMEHTOB IT0 KOHKYPCaM OT BCEX JKEIIAIOIINX.

www.konkurs.dnttm.ru
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