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IosicuuTeaLHAA 3aNIUCKA

BreypouHasi neSTeNbHOCTh SBJISIETCSI COCTABHOM 4YacThiO y4e€OHO-BOCHHUTATEIBHOIO
npoliecca U 01HOM U3 (popM opraHu3aluKl CBOOOTHOTO BPEMEHU YYaIlIUXCS.

OCHOBHBIM NPEUMYIIECTBOM BHEYPOUHOH JEATEIBHOCTH SIBISIETCS NPEJICTaBIICHUE
0o0y4aronMMcsi BO3MOXHOCTH IIMPOKOTO CIEKTpa 3aHSATUM, HANpaBJICHHBIX Ha HX
Pa3BUTHE U OCYILIECTBICHHE B3aUMOCBSI3U U

IPEEMCTBEHHOCTH OOILETr0 U JOMOJIHUTEIBHOIO 00pa30BaHuUs B LIKOJIE U BOCIIUTAHUS
B CEMbE, /ISl BBISIBJICHUS MHANBUIYATbHOCTH peOEHKa. B mikoie

yJyamuecs: MOoJy4yaroT OObeM 3HaHWM, ONpENeieHHBI paMKaMu 00pa30BaTENIbHOM
OpOrpaMMbl, KOHKPETHON Y4eOHOM IUCHMIUIMHBL. Pa3BUTHIO HHTEIIIEKTYaJlbHOU
OJIApEHHOCTH YYalllUXCsl MOTYT CIOCOOCTBOBAaTh 3aHATHS B CHCTEME BHEYPOUHOMU
BOCITUTATEIbHOM pabOThI, OPraHM30BAHHOM NpHU KaOMHETE OMOJIOTHH.

IIpuMeHeHne UrpOBOM METOIUKH IS Pa3BUTHSI MHTEIJIEKTA ITO3BOJIUT

IIKOJIbHUKAaM CaMOCTOATENIbHO MOJy4yaTh Ooiiee TiyOOKHE 3HAHMS MO OTAEIbHBIM,
MHTEPECHBIM ISl HUX TEMaM, TEMOHCTPUPOBATh UX B MHTEILIEKTYaIbHBIX
COPEBHOBAHMSIX.

[Iporpamma BHEYpOYHOM  JEATEIBHOCTH pa3pab0oTaHa B  COOTBETCTBHUH C
TpeOOBaHUAMHU  (eepalbHOrO TOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOro oOmiero oOpazoBaHus (mpuka3 MuHuUCTEpcTBa 00pa30BaHUS U HAYKH
Poccuiickoii @enepannu ot 17 nexadps 2010 r. Ne 1897) u nokanbHbIMU aKTaMu
o0pa3oBaTenbHON OpraHu3aluu.

OcHoBHasi 1eJb: BCECTOPOHHEE pA3BUTHE IIO3HABATENBHBIX CIIOCOOHOCTEH U
opranu3anus gocyra yyamuxcsi MKOY.

3agaum:

- pacliupATb KpPYyrosop, IIOBbIIATL HMHTEPEC K HNPEAMETY, MOIYJIApU3alus
HHTCJIUICKTYAJIbHOI'O TBOPYCCTBA,

- Pa3BUBATb JIOTHYCCKOC MBIIIJICHUC, YMCHHUA YCTAaHABJIMBATbh IMPUYMHHO —
CICACTBCHHBIC CBsA3U, YMCHUSA PACCYKJATb W ACJIATb BBIBOJBI, IMpOIIaraHAaa KyJbTa
3HAHUM B CHCTCMC AYXOBHBIX HGHHOCTef/JI COBPCMCHHOI'O ITIOKOJICHHA.



- pa3BUBAaTh HABBIKH KOJIJIEKTUBHOM pa6OTBI, BOCIHUTAHUE MOHUMMaHUS 3CTECTUUYECCKOU
HCHHOCTH IIPHUPOABI, O6T)CI[I/IHCHHG " OpraHu3anug J0Cyra
YHalnuxcs.

IIporpamma CTPOUTCH HA OCHOBE CJICAYIOLIMX NIPHHIMIIOB:

- PABEHCTBO BCEX YYACTHUKOB;

- 100POBOJIBHOE IPUBJICYEHUE K ITPOLIECCY AEATENBHOCTH;
- Yyepel0BaHNE KOJUIEKTUBHOM U MHAMBUAYAJIbHON pabOTHI;
- cBOOO/IHBIN BBIOOp BUA IEATEIBHOCTH;

- HPABCTBEHHAs] OTBETCTBEHHOCTh KaXJOTO 3a CBOM BBIOOpP, mpolecc H
pe3yabTaT JeATeIbHOCTH;

- Pa3BUTHUC NyXa COPCBHOBAHUMA, TOBAPUIICCTBA, B3AUMOBBIPYUYKH,
- YUCT BO3pPACTHBIX HHINBHUAYAJIbHBIX 0COOCHHOCTEIA.

MeranpeaMeTHble CBSA3H.

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

OLICHUBATh JICUCTBHS B COOTBETCTBUM CIIOCTABJIICHHOW 3aJauei U

YCIOBUSIMM €€ peanu3aluu; omnpeAessaTh Haubosiee dS(PEGeKTUBHbIE CHOCOOBI
JTOCTUKEHUS PE3yJIbTaTa;

. dbopMHpoBaHWE yMEHUs IMMOHWMATh MPUYMHBI yCIexa/Heycrexa
JESTETLHOCTA U CITIOCOOHOCTH KOHCTPYKTUBHO JIEWCTBOBATH JIAXKE B

CUTYyaIUsX HEYCIIeXa;

. OCBOCHHE HayYaJbHBIX (OPM TO3HABATCILHOW WM JUYHOCTHOMN
pednexcuu;
. OBJIAJICHHE JIOTHICCKUMHU JICHCTBUSAMU CPAaBHECHHUS, aHAIIH3A,

CUHTE3a, 00OOIICHHsI, YCTAHOBIICHUSI aHAJIOTUIl U MPUYMHHO-CIICACTBEHHBIX CBSI3EH,
MIOCTPOCHUS PACCYKICHUM;

. TOTOBHOCTb CIyIIaTh COOECETHUKA U BECTU JMAJIOT; TOTOBHOCTh
IIPU3HABaTh BO3MOKHOCTb CYLLECTBOBAHUS PA3JIUYHBIX TOYEK 3PEHUS U

[paBa KaXX0ro UMETh CBOIO; MU3J1araTb CBOE MHEHUE U apIyMEHTUPOBATH CBOIO TOUYKY
3pEHUS U OLIEHKY COOBITHI;

. ompenelicHre OoOIIer 1enu W myTed e€ JOCTHKEHUS, yMEHUE
JIOTOBApPUBATHCA O pacCTpe/ieIeHUH (PYHKIUN U pOJIeil B COBMECTHOM

NEeATEIbHOCTH; OCYLIECTBIIATh B3AUMHBINA KOHTPOJIb B COBMECTHOMN

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



. OBNaJiecHue 0a30BBIMH NPEIMETHBIMU M MEXIPEIMETHBIMU
MOHATHUSIMH, OTPAKAIONIMMH CYIECTBCHHBIC CBS3H U OTHOIICHUS MEXTY OOBEKTaMH
Y TIPOIIECCAMH.

OO0mas xapakTepUCTHKA IPOrPaMMbl BHEYPOUHOH 1eATeJIbHOCTH.

[IporpammMa BHEYpOYHOW JAESITEIBHOCTH HOCUT PAa3BUBAIONIMI XapakTep, LEJbIO
KOTOpOH sIBIIsIeTCS (POPMUPOBAHKE TTOUCKOBO-UCCIEA0BATEIIbCKHUX,
KOMMYHUKATHUBHBIX YMEHUHN MIKOJIBHUKOB, MHTEJUIEKTA YYAIIUXCS.

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

Pa3BuTHE JNMYHOCTHBIX Ka4yeCTB U CIOCOOHOCTEW IIKOJIHHUKOB OINHMPAETCS Ha
MPUOOPETECHUE UMHU OIbITA PA3HOOOPA3HOM JEATEIBHOCTU: YU4EeOHO-
M03HABATENILHOM, MPOEKTHO-UCCIIEI0BATEIHLCKON, TPAKTUIECKOM, COLIUATILHOM.

3aHATUS MO MPOrpaMMe BHEYPOUYHOU JEATENBHOCTU Pa3/eieHbl HA TEOPETUYECKHE U
npaktuyeckue. IIpuuéM nesaTenbHOCTh MOXET HOCHUTh Kak TpyNIOBOM, Tak U
WHJUBUTyaJIbHBIA XapaKTep.

JIesATeIbHOCTh IIKOJIBHUKOB IIPM OCBOCHHUU IIPOTPAaMMBI HMEET OTJIMYUTECIbHBIC
0COOEHHOCTH:

- MpPaKTUYECKasl  HANpaBJICHHOCTb, KOTOpas  ONpeAensieT  cherupuky
coJiep KaHusl U BO3pacTHbIe OCOOCHHOCTH JIETEH;

- TPYIIOBOM XapakTep padoT OyAeT crmocoOCTBOBATH (hOPMHUPOBAHUIO
KOMMYHUKATHUBHBIX YMEHUN, TaKUX KaK yMEHHUE, pachpelessiTh OO0S3aHHOCTH B
rpyIIe, apryMeHTUPOBATh CBOIO TOUKY 3pEHUS U Jp.;

- B COJIEpP/KaHUE NEATEIBHOCTH 3aJI0)KEHO OCHOBAHME Il COTPYIHUYECTBA
JETEN ¢ WIEHAMH CBOEH CEMBH, UTO 00ECIIEUMBAET pealbHOE B3aUMOACHCTBHE
CEMbHU U UIKOJbL;

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

AKTYaJIbHOCTh TIPOTPAMMBI  3aKJ04aeTcs B (OPMUPOBAHMM MOTHBAIUUA K
LIEJICHANPABJICHHON TO3HABATEIbHON JEATEIbHOCTH, CaMOPa3BUTHIO, a TaKKe
JTUYHOCTHOMY ¥ MPOGECCHOHATHFHOMY CaMOOTIPEICTICHUIO yUaluXCsl.

IIpakTHyeckass HANPABJIEHHOCTH COJEP:KAHUSA TPOrPAMMBI

3aKJII0YAeTCsl B TOM, YTO COJIep)KaHHe Kypca oOecrieuynBaeT NpruoOpeTeHre 3HaHun
U yMEHUHM, NO3BOJSIIOLIMX B JaJbHEHMIIEM MCHOJAb30BaTh HMX Kak B IpoLecce
0o0Oy4eHHMs] B pa3HbIX JUCLUILIMHAX, TAK U B TOBCEIHEBHOM MW3HM JUISl PELICHUS
KOHKPETHBIX 3a/au.



@opMbl 3aHATHIH BHEYPOUHOH J1eATEeJIbHOCTH: Oecea,urpa,

KOJUICKTUBHBIE W WHIWBUIyAJIbHBIC WCCICAOBAHUS, CaMOCTOATENbHAs padoTa,
JIOKJIaJl, BBICTYIUICHHE, BBICTaBKa, y4acTHE B KOHKypcax u T.1n. [laHHbie (opmbl
paboThl JAaIOT JETSAM BO3MOXHOCTh MAaKCHUMAJbHO TMPOSBISATH CBOIO AKTUBHOCTb,
M300peTaTebHOCTh, TBOPUECKUN U MHTEIJIEKTYAJIbHBIA MOTEHIIMAT U Pa3BUBAIOT UX
SMOLMOHAIIBHOE BOCIIPUSATHE.

MecTo 1aHHOTO0 Kypca B Y4eOHOM ILIaHe.

IIporpammapaccuutana Ha 1 rong oOydenus (34 4dacoB B roj, 1 4Hac B HEACHIO).
3aHsATHS O MPOrPaMMeE TPOBOSITCS BO BHEYPOUHOE BPEMS C
Hcnonp3oBannem o6opynoBanus nearpa « Touka Pocra» Ouonoruu.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA MPOTPAMMbI BHEYPOUHOHAEATEIbHOCTH.

B pesymbrare OCBOGHHS MNPOrpaMMBl BHCYPOUHOH JEATEIBHOCTH «3elieHas
nabopaTopus» 00yJaroIIuecs Ha CTYIICHH OCHOBHOTO OOIIEToO
00pa3oBaHUs:

- MOJIy4aT BO3MOXKHOCTh PaCIIMPUTh, CUCTEMATU3UPOBATH U YTITyOUTh
UCXO/HbIE MPEJCTABICHUS O MPUPOJHBIX OOBEKTaX U SABJICHUSAX KaK KOMIIOHEHTax
€AUHOTO MHpa, OBJIAJCIOT OCHOBAMH NPAKTUKO-OPUEHTHUPOBAHHBIX 3HAHMU O
Opupojie, NpUoOPETYT LEIIOCTHBIN B3Il HA MUP;

- TIO3HAKOMSITCS C HEKOTOPBIMH CTIIOCOOAMU U3YyUEHHUS IPUPOJIbI, HAUHYT
OCBaMBaTh YMEHHMs MPOBOJUTH HAOJIO/IEHUS, CTABUTH OIBITHI, HAy4YaTCs BUAETh U
IIOHUMATh HEKOTOPBIE IPUUNHHO-CIIEACTBEHHBIE CBSI3U B OKPYIKAIOLIEM MHUPE;

- MOJy4YaT BO3MOYKHOCTh HAYYWTHCS HCIIOJB30BaTh PA3JIMYHBIE CIIPABOYHBIE
u3aHus (CIOBAapW, SHUMKIONEAWHU, BKJIIOYAas KOMIBIOTEPHBIE) M JUTEPATYPY O
MPUPOJE C LETbI0 MOUCKA IMO3HABATENIbHOM HH(OpMalMU, OTBETOB HAa BOIPOCHI,
0OBSCHEHHH, TSl CO3/1aHHSI COOCTBEHHBIX YCTHBIX MJIM MHUCbMEHHBIX BbICKA3bIBAHUU.

JInuHoCTHBIE, MeTanmpeIMeTHble W TMpeIMeTHbIe Pe3yJabTaTbl OCBOEHUsI
yueOHOro npeamera

B coorBercTBHM ¢ TpeOOBaHWUSAMH K pe3yJibTaTaM OCBOCHHS OCHOBHOM
o0Opa3zoBaTeIbHOM MTPOTpaMMbl 0011Iero 00pa3zoBanus deaepanbHOTO
['ocynmapcTBeHHOTO 00pa30BaTeIbHOTO CTaHIApTa OOydYeHWE HaIpaBICHO Ha
JTOCTIDKCHHE  YYaIllMMHUCS  JUYHOCTHBIX, METANpPEIMETHBIX H  MPEIMETHBIX
PE3yIbTaTOB.

JINYHOCTHBIEPE3YJbTAThI OTPAKAIOTCA B MHIUBUIYATbHBIX KAU€CTBEHHBIX
CBOMCTBax y4Yalluxcs, KOTOpbI€ OHHM JIOJDKHBI NPHOOPECTH B MPOIECCE OCBOCHMUS
y4eOHOro npeamMera:



- y4yeOHO-TIO3HABAaTENbHBII HMHTEPEC K HOBOMY ydyeOHOMY MaTepuaily u
CIOCOOAMpEIICHUSHOBOM 3a/1a4;

- OpHUEHTalMsl Ha TMOHMMAHUE NPUYUH yCleXa BO BHEYyUYEOHOW NESATEIBHOCTH, B
TOMYHCICHACAMOAHAIN3UCAMOKOHTPOJIbPE3YJIbTATa, HAaHAIN3COOTBETCTBHS
pE3yNbTaTOBTPEOOBAHUAMKOHKPETHOW3A1a4H;

- CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHE Y4eOHOI
JESITEIbHOCTH;

- YYBCTBO IIPCKPACHOIO0 MW OCTCTHYCCKHC YYBCTBA Ha OCHOBC 3HAKOMCTBaA C
IMPUPOAHBIMHA 00BEKTaMU.

MeTanpeameTHble Ppe3yJbTaThl XapaKTEPU3YIOT YpPOBEHb C(HOPMUPOBAHHOCTHU
YHUBEPCAIBbHBIX CIOCOOHOCTEW y4allluXCs, MPOSBISIONIUXCS B TO3HABATEIBHOU U
NPAKTUYECKOMN AEATEIbHOCTHU:

HCIIOJIb30BAaHUE CIIPABOYHOM U JOTIOJIHUTEIBHON JINTEPATYPHI;

- BJIAJICHUE JUTUPOBAHUEM U PA3JIUYHBIMU BUJIAMU KOMMEHTAPUEB;
- HUCIOJb30BAaHUE PA3JIMYHBIX BUJIOB HAOIIOACHMS;

- Ka4yeCTBEHHOE M KOJMYECTBEHHOE OIMCAHUE U3y4aeMOro 0OBbEKTa;
- IIPOBEIECHME DKCIIEPUMEHTA;

- HCHOJIb30BAHUE PAa3HBIX BUAOB MOJCIUPOBAHUS.

IIpenmeTHble  pe3yJabTaTbl  XapaKTEPU3YIOT  OMNBIT  YYalIUXCS, KOTOPBIH
nproOOpeTaeTCsl W 3aKPeIuIIeTCsl B IMPOIECCe OCBOEHUS MPOrpaMMbl BHEYPOUYHOM
NEATEIIbHOCTHU:

- OCYILIECTBJISITh MOMCK HEOOXOAUMO MH(GOPMALIMK JIJIs1 BBIIIOJIHEHHS] BHEYUYEOHBIX
3aJlaHUi C UCTIOJIb30BAaHUEM yUeOHOM TUTEepaTyphl U B OTKPHITOM

UH(OPMAIMOHHOM  MPOCTPAHCTBE, SHUMKIONEAWI, CHPaBOYHUKOB (BKJIHOYAs
AJIEKTPOHHBIE, IIU(PPOBBIE), KOHTPOIUPYEMOM IIpocTpaHcTBe HTEepHETA;

- IPOBOJUTH CPABHCHHUC U KJ'IaCCI/I(l)I/IKaI_[I/IIO I10 3aJaHHBIM KPUTCPHUAM,
- YCTAHABJIMUBATb NPUIHMHHO-CICACTBCHHLBIC CBA3H B U3Yy4YaCMOM KpPYyTIe HBHCHHﬁ;

- CTpPOUTH pacCyXkJeHus B (OpMe CBSI3M TMPOCTHIX CYXKACHHH 00 OOBEKTEe, €ro
CTPOCHHH, CBOHCTBAX U CBS3SX.



Conep:xanue mporpamMMmbl

Beenenue (1 4.)

Temal.Ucnosb3oBanue usb-MuUKpocKona 11 H3y4eHust
00bexToB (12 yacoB).

1. TloaroroBka MUKpPOCKOIIA

2. Vcnonp3oBaHHE USb-MHKPOCKOMA JIJISl H3y4SHUS
00BEKTOB

3. CrpoeHne pacTUTEIIHBHON KIIETKH
HaGmoienue 3a MBIKEHUEM ITUTOILIA3MBIB KJIETKE PACTCHUN
MN3y4deHue MOKpOBHOW TKAHU pacTCHUM

HN3y4uenune mpoBoOAsIIE TKAHA OPTraHOB PACTEHUMN

N o g s

MUKpOCKOIIMYECKOE CTPOECHUE KPOBU YEIOBEKA

U JIATYUIKA

8. HM3yuenue crnocoOOB JBHUKEHUS OJHOKIETOYHBIX
KUBOTHBIX

9. Uzydenue KXMBOTHBIX TKaHEW, TKaHEW OpraHW3Ma
4eJI0BEKa Ha TOTOBBIX MUKpOIIpenaparax

10. [1na3monn3 M Jemaa3Moiau3 B KJIETKAX KOXKHIIbI
JIyKa pen4aroro

11. N3yueHre MUKPOCKOIMMYECKOT'O CTPOECHUS
IUIECHEBBIX TPUOOB

12. N3yueHre MUKPOCKOTIMUECKOTO CTPOCHUS 3€IEHBIX

BOJIOpOCIIEH

Tema 2. Ucnoab3oBanue nugposoii 1ad0paTopuu 1Jisi onpeneTeHuss a0HOTHYeCKHX (PAKTOPOB
cpeabl.(134.)

OmnpeneneHne OTHOCUTEITFHON BIIXXHOCTH BO3IyXa

W3mepenne BIaXKHOCTH U TEMIIEPATyphl B pa3HBIX 30HAX KJIacca.
VicnapeHue BOJbl JTUCTHAMH JI0 U TIOCJIE MOJIUBA

W3mepenne ypoBHS OCBEIIEHHOCTH B Pa3IMYHBIX 30HAX

HccnenoBanue eCTeCTBEHHON OCBEIIEHHOCTH ITOMEIIECHMS Kilacca
W3yuenne BIUSHHUS OCBEIICHHOCTH Ha (PU3MUECKOE 3/I0POBbHE JIIOIEH.
Omnpenenenue TeMIepaTypsl BO3AYIIHON Cpe/Ibl

W3mepeHune TeMnepaTypsl OCTHIBAIONICH BOJIBIB 3aBUCHMOCTH OT BPEMEHHU
W3yuenne TemrepaTypbl Ha pa3IMUHbIX Y4acTKaxTesa yeloBeKka

0. Hapymienue KpoBooOpaIieHus pu HaJIOKEHUH JKI'yTa

1. I3ydyeHne GpyHKINH KOKHU C TOMOIIBIO TEMIIEPATypHOTO JaTYMKa U JaTYHKa BIAKHOCTH
12. Biimsiare pu3HUECKUX HArpy30K Ha TEMIIepaTypy Teja deioBeKa

13. Onpenenenue TemIOBbIX 3PPEKTOB PACTBOPEHHSI BELIECTB B BOJIE

RBOoo~NokwhE

Tema 3.Ucnosib30BaHne BOAOPOIHOT0 MOKA3ATENS KAK
HHIUKATOPA COCTOSIHUS CPelbl ’KUBbIX OPraHu3sMoB (6 yacoB)



AHanu3 (u3yuenue) ph cpenpl mouBbI

AHanu3 pH BOABI OTKPHITHIX BOJIOEMOB

AHanu3 pH npo0 cHera, B3ThIX Ha TEPPUTOPUU CEIUTEOHON 30HBI
Omnpenenenue mokasareisi ph B TMTHEHUYECKUX CPEICTBAX
W3ydenue mporecca CKucaHusl MOJIOKa ¢ TOMOIIbIO IToka3arenei ph
CpaBHEHHE pH NUILEBBIX IPOIYKTOB U OJIIO]T

oakrwdE

IIpeanoJsiaraemple pe3y/bTaThl peaju3aluu NPOrpaMmbl

B mponecce NpoxX0XXKACHUA IMPOrpaMMbl JOJIKHBI 6LITB AOCTHUTHYTHI CIICAYIOIIUC PC3YJIbTAThI:
1 VYposens pesyabraros:

«IIpnodperenne counuaJIbHBbIX 3HAHUIN»

1) JImunocTHBIE KayecTBA:

- YBaXHUTEIbHOE OTHOLICHHE K TPYY U TBOPUYECTBY CBOMX TOBAPHUIIIEH;

- (opMHpOBaHUE CTETUYECKUX YYBCTB, II03HABATEIIbHBIX HHTEPECOB U MOTUBOB, HAIIPABJICHHBIX
Ha U3y4YEHUE )KUBOHN IIPUPOJIBL;

2) yHHBepcaJbHBIECTIOCOOHOCTH

- YMCHHUC BUICTH U NIOHUMATh 3HAYCHUC HpaKTquCKOﬁ I/IFpOBOﬁ JCATCIIbHOCTH,

OTIBIT B MPOEKTHO-UCCIIEIOBATEIbCKOMN 1€ATEIbHOCTH
-yMeHue padoTaTh C pa3HbIMU UCTOYHUKAMU UH(POpMAIIIH;

- OBJAJ€HHE COCTABIIIIOIINMHU HMCCIEA0BATEIHLCKON U Hay‘IHO'HpaKTI/I‘leCKOﬁ
ACATCIIbBHOCTH, CTABUTH BOIIPOCHI, Ha6J'IIOI[aTL, MMPOBOAUTD DKCIICPUMCHTBI, ACJIaTh BBIBOJABI U
3aKIIIOYCHUAA, O6’L$ICH$ITB, JO0Ka3bIBaTh , 3alllUIIIATh CBOU UJCH,

-(popMuUpOBaHNE UHTEIUIEKTYaIbHBIX YMEHUH (10Ka3bIBaTh, CTPOUTH PACCYKICHUS, aHAIM3UPOBATbD,
CpaBHUBATb, J€JaTh BHIBOJBI U JIP.) U 3CTETUUYECKOTO OTHOLICHHUS K )KUBBIM O0OBEKTaM;

-~ 3HaHHC OCHOBHBLIX MPUHIUIIOB W IIPpaBUJI OTHOIICHUSA K JKUBOH npupozae.
2 YpoBeHb pe3yJbTaToB:

«@opMHUpoOBaHUe IEHHOCTHOIO OTHOIIEHHS K COIMAIbHON PeaibHOCTH
1) JIuvyHOCTHBIE KayecTBa:

- HaBBIKM MHIUBUAYaAJIbHOU JEATEIBHOCTU B MPOIIECCe MPAKTUYECKON pabOThI O PYKOBOICTBOM
YUUTEIS;

- HaBBIKU KOJIJIEKTUBHOM JEATENILHOCTH B MPOIIECCE COBMECTHOM TBOPUECKON pabOThl B KOMaH/IE
OJIHOKJIACCHUKOB I10J1 PYKOBOJCTBOM Y4MTEJIs;

- YMEHHUE COTPYIHUYATH C TOBAPHUIIIAMH B IIPOIIECCE COBMECTHOM JIEATEIHHOCTH, COOTHOCUTH
CBOIO YaCTh PaOOTHI C OOIIUM 3aMBICIIOM;

2) yHHMBepcaJbHbIe CIIOCOOHOCTH:



- CIIOCOOHOCTbH BBIOMPATBH 1I€JIEBBIE M CMBICTIOBBIE YCTAHOBKU B CBOMX ACHCTBUSX U MOCTYIKaX IO
OTHOIIECHHUIO K KUBOM MPUPOJE, 340POBbI0 CBOEMY M OKPYKAIOLIHX;

- CIIOCOOHOCTH IMepeIaBaTh YMOIMOHAIBHBIC COCTOSIHUS U CBOE OTHOIIICHUE K MPUPOJIC, UCIOBEKY,
00IIeCTBY;

3) ONBIT B MPOEKTHO-UCCJIE0BATEIbCKOM JesITeTbHOCTH:
- YMEHHE OPTaHW30BaTh CBOIO YUEOHYIO JIEATEIHHOCTh: OMPEACIATh IeNIb PabOThI, CTABUTH

3aJlau, MIIAaHUPOBATh — OMPEIENISITh IOCIE0BATEILHOCTD JEHCTBUI U IPOrHO3UPOBAThH
pe3yabTaThl paboThI;

- YMEHHE OCYIIECTBISITH KOHTPOJIb U KOPPEKLHUIO B CIydae OOHAPYKEHUS OTKJIOHEHUH U OTJIIMYUI
P CIUYECHUHU PE3YyIbTaTOB C 33JaHHBIM 3TAJJOHOM;OIICHKA PE3YJIbTaTOB pabOThl — BBIJEICHUE U
OCO3HaHHUE y4alllUMCsl TOT0, YTOY>KE€ YCBOEHO U YTO €lIe MOAJIEKUT YCBOCHHIO, OCO3HAHHE KauecTBa
U YPOBHSI YCBOCHHS.

3 ¥Yposens pesyabraros: «Ilojlydenne caMoCTOATEILHOI0 00IECTBEHHOIO0 AeHCTBHS

1) JluunocTHbIE KayecTBa:

- YMCHHUC 06CY)KI[aTL M aHAJIM3UPOBATb CO6CTBCHHy1-O JACATCIIPHOCTD U pa60Ty OJHOKJIACCHHUKOB C
MO3UIUM 33124 JaHHOU TEMbI, C TOUKH 3PpCHUA COACPIKAHUA U CPCACTB €I'0 BLIPAKCHUA,

2) yHuBepcajibHbIE CIIOCOGHOCTH:

- YMEHHME CIIyIIaTh U BCTYNaTh B TUAJIOT, Y4aCTBOBATh B KOJJIEKTUBHOM

00CYXJIeHUH NPOo0JIeM; HHTEIPUPOBAThCS B TPYIITY CBEPCTHUKOB U CTPOUTH MPOJAYKTHBHOE
B3aMMOJIEHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMH;

- yMEHHeE a/IeKBaTHO MCIOJIb30BaTh PEUEBbIE CPEICTBA IS IUCKYCCHU M apTyMEHTAINH CBOCH
MO3UIINH, CPAaBHUBATH PA3HBIE TOUKU 3PCHHUS,

apryMEHTHPOBATh CBOIO TOUKY 3PEHHs, OTCTAaUBATh CBOIO IMTO3HUIIHIO;

3) oNBIT B IPOEKTHO-HCCIEA0BATEILCKOH AT ILHOCTH:

= BBIPaXXCHUC B HFpOBOfI ACATCIIBHOCTH CBOCI0 OTHOMICHUSA K ITPUPOIC

Ooyuaromuecs CMOryT:

L] Y3HaBaTh )KMBOTHBIX U IITUI] B IPUPOAC, HA KAPTHUHKAX, 110 OIIMCAHHIO,

. YXa)KUBaTh 33 JOMAIIHUMH )KUBOTHBIMU U MTULIAMH;

. BBITIOJTHSITH TIPABHJIA SKOJIOTUYECKH COOOPA3HOTO MOBEICHUSI B TIPUPOJIC;

L] IMPUMCHATH TCOPETUUYCCKUEC 3HAHUA ITPU O6HI€HI/II/I C JXUBBIMU OpraHU3MaMUHU B
MPaKTUYECKOU JEATETbHOCTH 110 COXPAHEHHUIO MPUPOJIHOTO OKPYKEHUSI M CBOETO 3/I0POBbS;
o YXaXXUBATh 3a KYJIbTYPHBIMU PAaCTCHUAMU U JOMAIIIHUMH ) XUBOTHBIMU

. JIOKa3bIBaTh YHUKAJIBHOCTh U KPacoTy KasKJ0T0 MPUPOIHOTO 00BEKTA;

. 3a00THTHCS 00 03/TOPOBJICHUN OKPYKAIOIIIEH TPUPOTHOM Cpebl;

. MpEeABUAECTh OCIEICTBUS IEATETbHOCTH JIIOAEH B IPUPOJIE;

. OCYIIECTBIISITH IKOJIOTUYECKH COOOpA3HbIE MOCTYIIKH B OKPYXKAIOIIEH TPUPO/IE;
. CTaBUTh MPOCTEHIIINE OIBITHI ¢ 00BEKTAMH KUBOW M HEXXUBOM MPUPOIBI.

®opMbl yueTa 1JI1 KOHTPOJISI U OLleHKHU IJIAHNPYeMbIX pe3yJIbTATOB OCBOEHHS POTrPaAMMBbI
BHEYPOYHOM /1esITeJIbHOCTH.



JIJ1s1 KOHTPOJIS ¥ OLIEHKU PE3YyJIbTaTOB OCBOCHUS IIPOrpaMMbl BHEYPOUHOU EATEIbHOCTH
MIPOUCXOIUT ITyTEM apXMBHPOBAHUS TBOPUECKUX PAOOT 00yUarOMMXCsl, HAKOIIJICHHUS MaTepHaiOB
10 TUILY «IIOPT(POIHO».

KoHTpoub 1 o1ieHKa pe3yapTaToB OCBOCHMS IIPOrPAMMBbI BHEYPOUHOH

JESTeTbHOCTH 3aBUCUT OT TEMATUKH U COJICPKaHUs U3ydaeMoro paszena. [IpogykTuBHBIM OyneT
KOHTPOJIb B IIPOLIECCE OPraHU3aLUH CIeAYIOIUX (HOPM AEATEIIbHOCTU: BUKTOPHHBI, TBOPUYECKHE
koHKypchl, KBHBI, poneBbie Urpsbl, IPOBEAEHUE ONBITOB U HKCIIEPUMEHTOB.

[TomoOHast opranu3anus y4era 3HAaHUH U YMEHH TSI KOHTPOJIS M OIICHKH Pe3yJIbTaTOB OCBOCHUS
MPOrpaMMbI BHEYPOUHOU JCATEIBHOCTH Oy/IeT

CIOCOOCTBOBATh (POPMUPOBAHUIO  MOICPKAHUIO CUTYALUU yCIexa sl KaKJ0ro o0yJaromerocs,
a Takke OyJeT CriocOOCTBOBATH MPOIIECCY 00yUEHUS B

KOMaHHOM COTPYJHUYECTBE, IPU KOTOPOM KaXK/IbIii 00yJaroImuiics OyAeT 3HAUMMbIM Y9aCTHUKOM
JeSITeIIbHOCTH.



KanengapHo-TemaTH4ecKoeNJaHHUPOBaHHE

Ne | Conepxanne Koua-Bo | Lean O6opynoBanue
n/ 4acoB
I
1 | Beenenue 1
HUCIIOJBb30BAHUE  USB-
MHUKPOCKOITIA JJIs1
N3YYEHUS
OBBEKTOB
2 | Hoamroroexka MHUKpPOCKOIIa 1 undpoBoitUSB-
MUKpockonkUSB-
MOPTYHOYTOYKa/KOMITBIOTE
pa.
3 [TpurotoBnenne u wuzyyenue | 1 nudpoBonUSB-
npenapara KJIETOK Yeuyu MUKpockonk USB-
JYKOBHIIBI JIyKa pernyaToro MOPTYHOYTOYKa/KOMITBIOTE
pa
4 HaGnronenue 3a IBUKEHHEM 1 I[IpoBectu HOYTOYK u USB-
QUTOIITA3SMBL B KIICTKE HAOJIIOICHUsST 32 | MHKPOCKOI,
pactetit ABIDKCHHUEM 1abopaTOpHBIE
HATOTIIA3MbI CTEeKJIa,TUHIIET, TUTIETKA,
B | ICTRAX g na, (punpTpoBanbHas
pacTeHuit Ha
rpUMepe  KIETOK Oymara, JIMCTBbS 3JIOAEH
JHCTA snojeun | KAHAJICKOM, KapaHpgari,
KaHaJICKOM. y4eOHUK.
5 N3yueHne nOKpoBHOM TkaHu | 1 U3Y4UTh HoyT6yku USB-
pacteHuni 0COOCHHOCTH MHUKPOCKOTI, JTaO0paTOpHbIE
CTpOCHMA CTEeKJIa, TMHIET, MUTIETKA,
MOKPOBHOM  TKaHU
pacTeHwii wa | BOA@, Oymara, JIMCThA
npuMmepe  JucThep | [1€/TAPrOHMH
KOMHATHBIX OOBIKHOBEHHOMN u
pacTeHni - | TpaaeCKaHIIUU
TpalecKaHInn BHUPTHUHCKOM.
BHUPTUHCKOU u
NeJIaproHuu
OOBIKHOBEHHOM.
§) Wzydenue npoBomsmeit Tkanu | 1 HU3Y4YUTH HoyTOyk u USB-Mukpockor,
OpraHOB pacTEeHUI 0COOEHHOCTH TOTOBBIE TIpENapaThl CPE30B
CTPOCHUS NEPBUYHOTO CTPOEHUS KOPHS,
MPOBOJSIIEH TKaHU | KOpHS upHca, cTebns Oepesbl,
OpPraHOB pacTeHH KJIeBepa, JIUIIBI, JmcTa
KaMeJHH.
7 Mukpockonuueckoe  crpoeHue | 1 H3y4YeHUe HOoyTOyK 1 USB-Mukpockor,
KPOBH 4€JIOBEKA U JIATYILKH 0coOeHHOCTEH TOTOBBIE OKpallIeHHbIE
SPUTPOLIUTOB MHUKpOIpenapaTsl KpPOBHU

YCJIOBEKa B CpaB-
HUTCIBHOM IIJIAHC H

YCJIOBCKA U JIATYIIKH.




BbISIBJICHUC CBsI3H

0COOEHHOCTH
CTpOCHHS
BBINIOJHAEMOMN
hyHKIHCH.

8 Nzydenune cnocoOOB IBUKEHUS HU3y4YUTh ¢ | HoytOyk u USB-mukpockor,
OJIHOKJIETOYHBIX KUBOTHBIX MTOMOLIBIO USB- | npeamMeTHOE U MOKPOBHOE

MHUKpOCKOIIa CTEeKJa, O3€pHas Bojaa (Boja
CHOCOObI nepe- | U3 Basbl C LIBETAMHU, U3 JYKHU
JIBYDKEHUS WIH IIPUTOTOBJICHHBIN
OJTHOKJIETOYHBIX pacTBOp CEHa JIYTOBOTO).
JKUBOTHBIX B BOJHOMU

cpene.

9 N3yueHne IKMBOTHBIX TKaHEH, HOoyTtOyk u USB- | [lo3dHakOMHUTHCSA c
TKaHeW opraHu3Ma 4YeloBeKa Ha MHUKPOCKOII, MOP(OIOTHUECKIMH
TFOTOBBIX MUKpOIIpenaparax TrOTOBBIE MHKPO™ | GeppocTaMu  TKaHeit

npemnapaTsl  TKaHeil

KUBOTHBIX 4 | ZKUBOTHBIX M 4YeJIOBEKa,
yenoBeka (HepBHasg | CPABHUTH HX.

TKaHb, xKele-

3UCTBI  SIUTENUH,

MBIIIIEYHAs]  TKaHb,

YKUPOBAs TKAHb).

10 | [Ina3moim3 u jAemia3Moiu3 B HOoytOyk u USB- | mo3HaKOMHTBCS c
KJIETKaX KOXKHUIIBI MHUKPOCKOII, MOJIYIPOHHUIIAEMOCTHIO
JyKa penyaroro BpEMEHHBIN MU- | MEMOpaHbl — €€ OCHOBHBIM

Kpornpenapar KJIETOK | CBOMCTBOM.
KOYKHIIBI JTyKa

pemnJaroro, pacTBop

XJIopuaa HaTpUs

NaCl — moBapeHnHoI

COJIH,

JTUCTUILTUPOBaHHAS

BOJA, MUIIETKA,
¢GuIbTpOBaNbHAS

Oymara.

11 | U3ydyeHne MHMKPOCKOIIMYECKOTO MO3HAaKOMUThCS ¢ | HOyTOyk u USB-mukpockor,

CTPOEHHUS IJIECHEBBIX TPHOOB MHUKPOCKOIIMYECKUM | BPEMEHHBII MHKpOIpenapar
CTpPOEHUEM IJIECEHHU.
MIJIECHEBBIX TPHUOOB
Ha [IpUMepe MyKopa,
MEeHUIUILIA,
acrmepruuia u
JIPOKKEN.

12 | U3ydyeHne MHMKpPOCKOIIMYECKOIO MO3HaKOMUThCS ¢ | HOyTOyk u USB-mukpockor,

CTPOEHHUS 3€JIEHBIX BOAOPOCIEH MHUKPOCKOIIMYECKUM | BPEMEHHBII MHKpOIpenapar
CTPOEHHEM  BOJO- | OJHOKJIETOUHBIX u
pocineil Ha mpUMepe | MHOTOKJIETOYHBIX  3€JICHBIX
CIIUPOTHUPBHI, BOJIOPOCJICH.
yIOTpHUKCA,

XJIOPEJLIBI,
XJIaMUJJOMOHA/IbI.

Hcnoub3oBanue nudposoii
Jaboparopuu IS
ompeaejieHuss  a0HMOTHYECKHX




¢akTopoB cpenmnl

13 | Onpenenenne  OTHOCUTEIBHOU OCBOCHHME METOHOB | JAaTYMK  JUII  U3MEpPEHHUs

BJIQ)KHOCTH BO3/1yXa OIpeeIeHUs BIIQ)KHOCTH, TeMmuepa-
OTHOCHUTEIIbHOMN TYPHBIH 1aTYUK, HOYTOYK.
BIIQXKHOCTH Ha
HCCIIEyEMOU
TEPPUTOPUHU.

14 | Usmepenue BII&KHOCTH u Onpenenenue # | nudpoBoi MYJIbTUIATUUK,
TEMIIEPATYPbI CpaBHEHHE JAaTYUKU  TEMIIEpaTrypsl U
B Pa3HBIX 30HAX Kjacca BJIQYKHOCTH U | BIQXHOCTH,  HOYTOyK  C

TEMIIEPATyPhI COOTBETCTBYIOILIUM
MIPOrpaMMHBIM O00eCriedYeHUEM

15 | Ucnapenue BOABI JIUCTBAMHU 10 U UCCIIEIOBAHHE nuppoBOH  MYJIBTHUAATYHK,

1ocje MoJauBa 3aBUCHUMOCTH TEMIEPATYPHBbI  JaTUUMK U
YPOBHSL HCIIAPEHMS | JATYMK BIAKHOCTH.
oT BJIQXKHOCTH
IIOYBBI.

16 | Usmepenue YPOBHS onpeeIcHue HOYTOYK, JATYMK,
OCBEILIEHHOCTU buKcupyomuil  U3MEHEHHE
B Pa3JIMYHBIX 30HAX YPOBHS OCBEILIEHHOCTH.

17 | UccnenoBaHnue  ecTECTBEHHOU IPOBECTH  aHaU3 | HOYTOYK U JaT4uK
OCBEILEHHOCTHU MIOMELLEHUS YpOBHS OCBEILEHHOCTU
KJjlacca OCBEILIEHHOCTH B

LIKOJIBHBIX
IIOMEILEHUAX M Ha
yJuIe.

18 | Usyuenune BIIASTHUS oOcrenoBaHue 0ecrpoBOJHON MYJIbTUIATUHUK
OCBEIICHHOCTH Ha (hu3nvecKoe YPOBHS JUISL IIPOBEJCHUS
3/10pOBbE JIOIEH OCBEILEHHOCTHU OMOJIOrMYECKOr0o

pabouero MeCTa | MOHUTOpPUHIAa M JaT4uK
y4aluXxcsl B IIKOJIE. | OCBEIIEHHOCTH.

19 | Onpenenenne TEMIIEPATYPHI OIpezie/IEHNE TEMIEPATYPHBIM  JaT4MK U
BO3/IYILITHOM CpeJibl TEMIEPATYPbI HOYTOYK.

aTMOC(epHOro
BO31yXa

B pa3HbIX
CEeIINTCOHBIX 30HAaX,
CpaBHEHHE
MOJIy4E€HHBIX
pe3yJIbTATOB.

20 | Usmepenue TEMIEPATypPbl OTIBITHBIM NyTeM | TEMIEPATYPHbI JaT4UK U
OCTBIBAIOLIEH BOJBI YCTaHOBUTh HOYTOYK, €MKOCTH JUIsl BOJBI
B 3aBUCUMOCTH OT BPEMEHU 3aBUCUMOCTh (pazHo#l GopMBI U TITYOHHBI),

CKOPOCTH, MEH3ypKa (MepHBIi
C KOTOPOH OCTBHIBAET | IHJIMHIP), Maciio
BO/a, OT ee 00beMa, | MOJCOIHEYHOe M Terulas
[0  aHaJoruu  C | Boja.

OCTBIBAHUEM  BCETO

oobeMa BOALI B

Mope U HEeOOIBIIoN

peke.

21 | U3yuenne Temmeparypsl Ha HU3y4ECHHUE HOYTOYK u JaTYUK
pa3sIMYHBIX ~ ydYacTKax  Tela IIPOLIECCOB TEMIIEPATYPHI.
YeJloBeKa pacnpeneneHus

TEMIEPATYPhI 1o




KOXXHOMY TIOKPOBY
YEJI0BEKa.

22 | Hapymenue kpoBooOpaieHus UCCIIEIOBAHHE nuGpoBO  MYJIBTUAATYHK,
IIPU HAJIOKEHUU JKI'yTa TEPMOPETYJIATOPHON | HOYTOYK u JATYUK
byHKININ KpPOBH, | TEMIIEPATypbl, TOHKUI IIHYp
00oCHOBaHUE (mpouynass HHUTbH) JuMHONW 40—
HEraTUBHOI'O 60 cm.
BIIUSIHUSA
IIPEKpALLEHUS
KpOBOCHA0XEHHUsI Ha
Opraibl M TKaHU
YeJoBeKa 3a CYeT
nepelaBIuBaHus
apTepui,
IIOCTPOCHHE
rpaduka
B3alMMO3aBUCUMOCTH
TEMIEPATYPbI KOKU
u JUIUTEIIbHOCTU
HAJIOKEHUS JKI'yTa.

23 | U3yuenue GhyHKIUN KOXKU n3ydueHue GyHKIUN | TemrnepaTypHbId JIaTuuK,
C IIOMOIIbIO TEMIEPAaTypHOTrO KOXHOTO IMOKpOBa — | HUPPOBOH  MYJIbTUJATUHK,
JlaTYMKa U JaTYUKA BIAXKHOCTH TEPMOPETYJIATOP- JATYUK OIIpEAEICHUS

HOH U | OTHOCUTCIBPHOM  BJIAXXHOCTH,
BBIJICJTMTEIILHOM, TOHKUHA  20-CaHTUMETPOBBIN
YCTaHOBUTh LIHYp WK PE3UHOBOE KOJbIIO,
B3alMMO3aBUCUMOCTD | TUIACTUKOBBII MaKeT,
HHTEHCUBHOCTH o0ecreunBarOIINi
MOTOOTAEICHUSI M | TEPMETHUYHOCTb, Jlamma C
TEMIEPATYPbI peIEKTOPOM.

24 | BiusHue ¢gu3nueckux Harpys3ok HA3y4YECHHUE HOYTOYK M TeMIepaTypHbIi

Ha TeMIIepaTypy Tella 4eloBeKa BO3JIEHCTBUS JATYHK.
(buznuecKux
Harpy3ok
Ha paclnpeneieHue
TEMIEPATYPbI
KOXHOTO  TIOKpOBa
YEJIOBEKa.
25 | Onpenenenue TEIJIOBBIX olpezeIeHne muppoBOi  MYJIBTHUAATYHK,
3¢ (eKTOB pacTBOPEHUS BELIECTB TEIUIOBOTO 3(]dexTa | TemrnepaTypHbIi JaTYuK
B BOJIE pacTBOpeHUs (Taxxe MOKET OBIThH
THIPOKCUAA HATPHUs | UCHOJIb30BaH JaTYUK
NaOH, HUTpaTa | BHICOKOI TeMmepaTypsbl),
ammonuss NH4NO3 | 3 xumnueckux crakana Ha 50
U XJOpHJa JKeies3a | MJI, CTEKJIsSHHas IaJloyka,
(111) FeClI3. €MKOCTh

Hcnonb3oBanue BOJOPOIHOIO

noKa3zare/isi Kak HHIAMKATOpPa

COCTOSIHUSI  Cpeldbl  KHBBIX

OPraHu3MoOB

26 | AHamu3 (u3yuenue) ph cpensl olpezeeHne porpamma «udposas
TIOYBBI XapakTepa  Cpefsl | JJabopaTopusi»,

(kucnmas, 1Iemo4YHas
WU HEWUTpaibHas)
pa3HBIX BUJOB TOYB,

YCTaHOBJICHHAs] Ha HOYTOYKe,
pH-natuuk, TemnepaTypHbIi
JATYUK U JTATYUK BIIAXKHOCTH




[IPOaHAIU3UPOBaTh | MOYBHI, 1a00paTOPHBIN

MPUTOJHOCTh  OTHUX | IITATHB ¢ My(TOM

II0YB JUId | 1 KOJIbLIOM, J1abopaTopHas

BbIpAIIMBaHUS MIPOMBIBAJIKA, Oymara

pa3IMYHBIX ¢/X | GpumpTpOBaNIbHAS

pacTeHuii. u BOpPOHKa, npobupka,
CTEKJIAHHAs  najouka, 2
XUMUYECKHUX CTaKaHa
o0vemom 100—-150 mut.

27 | AHanu3 pH BOJBl OTKPHITHIX | 1 O3HAaKOMJICHHE c | HoytOyk u patuuk pH,
BOJIOEMOB HOHATUEM nabopaTopHas MPOMBIBATIKA U

«KHUCIOTHOCTBY, ¢bmIbTpOBaNIbHAS Oymara,
olpeJiesIeHue HITaTUB € JIeprKaTelieMm,
pH BoAbI, B3ITOMN U3 | CTakaH XUMHYCCKHUIA,
pa3IUYHbIX PEaKTUBBI.

VCTOYHHKOB.

28 | AHanu3 pH npoO cHera, B3ATHIX | 1 O3HAKOMUTHCS c | HoytOyk u garuuk pH,
Ha TEPPUTOPUH  CETUTEOHOU MOHATHEM nabopaTopHas MPOMBIBAJTIKA U
30HBI «KHUCIOTHOCTh ¢bwIbTpOBaJIbHAS Oymara,

CHeray, npoObl | ITATUB € JepiKaTeleM,
KOTOPOIO B35Thl Ha | CTaKaH XUMUYECKHH,
TEPPUTOPUHN PEaKTUBEI.

MUKPOpAoOHa.

29 | Ompenenenne mokaszarens ph B | 1 OCBOEHUE HOYTOYKk u  jgatuuk pH,

TMTUEHUYECKUX CPEACTBaX METOAMKH na0opaTopHas NMPOMBIBATIKA U
onpenenenuss  pH, | punbTpoBanbHas Oymara,
3Ha4YeHHe 3THX | YUCTad BOJIA, MEpHBIE
METO/IOB. CTakaHbl (8 mT.)
C pacTBOpaMu Teis Ui Aylia
Pa3IMYHBIX MAapOK, CTAaKaHBI C
TUCTHIITMPOBAaHHOM Bogoi (4
IIT.).

30 | Usyuenue npouecca 1 OIpezie/IEHNE HOyTOyK #  natyuk pH,
CKHCaHUSl MOJIOKAa C TOMOIIBIO W3MEHEHHUH pH | naGopaTopHass  mpoMBIBaJIKa
nokasaresei ph MOJIOKA, U ¢wibTpoBaibHAs Oymara,

HaXOJAIIerocs Tepmoc Ha | gurp (c
B TepMOCe MOpsJIKa | IpOOKOH, MO3BOJISIOIIEH
30 4acoB | 3ar€pMETU3UPOBATh  ITPOBOJ
(MHKYOalMOHHBIH pH-metpa).

MEepUoJl  CKUCAHUSA

MOJIOYHOTO

MPOJTYKTA).

31 | CpaBHenue pH numesbx | 1 OCBOCHHME METOJIUKHU | HOyTOyK, natuuk pH, 5

MPOIYKTOB U OO OTIpeIeIICHUS MEpPHBIX CTAaKaHOB W YHCTas
nokazarenss pH wu | Boma, cok s010Ka, COK
€ro 3HauyeHMueE. MOpPKOBH, MOJIOKO 2,5 %
xupHocTH, kepup 1,5 %
KHPHOCTH, KOMITOT u3
CyXO(pYKTOB, 6opi,
KapToeapHOe MIopeE.

32 | 3amwuTa paboTHI. 1

33 | 3amuTa paboThI. 1

34 | UtoroBoe 3aHsaTHE. 1
Hroro; 34y,
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O00opy10BaHNENTIOCOONSIK3AHATHSIM

. O6opynoBaHue 1Mo OMOJI0TKUU U dKoJIoruu IeHTpa « Touka PocTtay

. HatypanbsHbie mocoOus (peanbHble 00BEKTHI JKUBOW U HEKUBOW TTPUPOJIHI)

. N300pa3uTenbHbie  HAMSIAHBIE  1MOCOOMS  (PUCYHKH, CXEMaTUYECKUe
PUCYHKH,CXEMbI, TAOJIHIIBI ) TUTAKATHL, IPE3CHTAIINH.

. KOMIIBIOTEP,MYJIbTUMEIUUHBIATIPOEKTOP,DVD

NudopmanuoHHble HCTOYHUKH, UCIIOJIb3yeMble PU COCTABJIEHUM MPOTPAMMBI:
DJIEKTPOHHBIE YYeOHUKH:

1. OtkpeiTas ouosorus. (6ubamorexka 'MMII)
2. 1C:Penerurop. buonorus.

NuTepHeT—aapecacauToB
-CaittMunoOpuaykuhttp://rsr-olymp.ru

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

- http://old.iro.yar.ru/pnpo var/biolog06.htm
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http://www.edu-eao.ru/images/stories/masterklass/him-biolog.pdf

http://centrdop.ucoz.ru

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

decTuBanb neaaroru4ecKux uaeu «OTKPBITHIN
ypox»http://festival.1september.ru/articles/514689/

- CouunanpHas CEeTh pabOTHHUKOB
obpasosanwushttp://nsportal.ru/shkola/biologiya/library/sistema-raboty-s-odarennymi-
i-

JsydammxcaupoauTesiei:

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

Caiit xxypHana «HccrnenoBarenbckasi padoTa mKoJIbHUKA». [TyOIUKYIOTCSI OCHOBHBIE
Marepuabl, 130paHHbIe TEKCThI, TH(OPMALIHS 10
noanucke. Www.issl.dnttm.ru

CaiiT—0030p uCCIeN0BATENHECKIUX HHAYYHO—TIPAKTUYECKUX IOHOIIECKUX
KOH(epeHlnii, CceMHHApOB, KOHKYpcoB. Opranu3oBaHo on-line pa3mMelieHue
HOPMAaTUBHBIX JOKYMEHTOB MO KOHKYPCaM OT BCEX KEJAOIIHX.

www.konkurs.dnttm.ru
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