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IlossicHUuTeNILHAY 3aucKa

BHeypouHas nesATenbHOCTh ABISETCS COCTABHOM YacThlO Y4eOHO- BOCIUTATENBHOIO
rpoliecca U 0JTHOH U3 HopM opraHuzalliv CBOOOJHOIO BpEMEHHYYallIUXCs.

OCHOBHBIM TpPEUMYLIECTBOM BHEYPOUHOH NEATENBHOCTHU SIBISETCS INPEICTABICHUE
o0yJarmuMcsi BO3MOXXHOCTH IIHPOKOTO CIIEKTpa 3aHSTHUH, HANpPaBJIEHHBIX Ha HX
pa3sBUTHE Y OCYUIECTBICHHE B3aHUMOCBS3H U IMPEEeMCTBEHHOCTH o0luero M
JOTIOJHUTENBHOIO 00pa30oBaHUsl B ILIKOJE U BOCIUTAHHS B CEMbE, ISl BbISIBICHUS
UHAUBUAYAIBHOCTY peOEHKa. B Iukojne ydaliuecs MOJdy4aoT o0beM 3HaHHi,
OTIpeIeJICHHbI paMKaMK 00pa30BaTeIbHOH NPOrpaMMbl, KOHKPETHOW Yy4yeOHOM
JUCUMIIMHBL. Pa3sBUTHIO HHTENNEKTYaJbHOM OJIAPEHHOCTH YyYalllUXCS MOTYT
CIIOCOOCTBOBAaTh 3aHSATHUS B CHUCTEeME BHEYPOUYHOM BOCIHUTATENBHOH paboThI,
OpraHU30BaHHOU Npu KabuHeTe OUOJIOTHH.

IIpumeHeHnue UrpoBO METOOUKH ISl PA3BUTUS UHTEJIEKTA MTO3BOJIUT

LIKOJIbHHKAM CaMOCTOSITEIbHO MOJlydaTh Oojiee INyOOKHEe 3HAHHWS 10 OTIEIbHBIM,
UHTEPECHBIM JIJIsI HUX TeMaM, J€MOHCTPUPOBATh UX B UHTEJUIEKTYallbHbIX
COpPEBHOBAHHUSIX.

[IporpaMMa  BHeypouHOH HeATeNLHOCTH pazpaboTaHa B  COOTBETCTBUHM C
TpeGoBaHUAMU  (eJepalbHOTO TOCYAAPCTBEHHOrO 00pa30BaTeNbHOrO CTaHAapTa
OCHOBHOIro 001ero obpasoBaHus (npuka3 MHHHCTEpCTBA 00pa30BaHUS M HAyKH
Poccuiickoit @enepaunu ot 17 nexabpst 2010 r. No 1897) U NOKanbHBIMU aKTaMU
00pa3oBaTeIbHON OpraHU3ALMH.

OcHoBHasl 1e/b: BCECTOPOHHEE pa3BUTHE I[03HABATENBHBIX CIIOCOOHOCTEH U
opraHusanus gocyra ydyauuxcs MbOYVY.

3agauu:

- pacUIUpsTE KPYro3op, MOBHILATE HHTEPEC K IMpPenMeTy, MOMyJspH3auus
UHTEJINIEKTYyalbHOTO TBOPYECTBA;

- pasBUBATL JIOFMYECKOE MBILNIICHUE, YMEHUS yYCTaHaBJIUBaATb NPUYHHHO —
CIICACTBEHHbIE CBA3U, YMCHHSA pacCyxXJaTh U JelaTh BBIBObI, nporiaragga KyJbTa
3HaHUH B CUCTEME AYXOBHBIX LEHHOCTEH COBPEMCHHOTO IIOKOJICHUS,



- pa3BHBAaTL HABBIKH KOJIJIEKTHBHOH pa6OTI>I, BOCIIHTAHUE T[TOHUMaHHA
3CTETUYECKUH HUEHHOCTH NIPUPOIBI, O6'be,HI/IHCHI/Ie " OpraHuzanus nocyra
ydalmunxcs.

IIporpamma cTpouTcsi Ha OCHOBE CJIeyOIHX NPHHIUIOB:

- paBEeHCTBO BCeX YYaCTHUKOB;

- I00pOBOJIBHOE MPUBJIEYEHUE K TPOLECCY AESTEIBHOCTH;
- 4yepeoBaHNe KOJJIEKTUBHON U HHAUBHIYaJIbHON paboThl;
- cBOOOIHBIM BBIOOP BUJIA NESTENBLHOCTH;

- HpPpAaBCTBCHHAsT OTBCTCTBCHHOCTH KaXXAO0ro 3a CBOH Bbl60p, npouecc "
pe3yiibTaT ACATCIIBHOCTH,

- Pa3sBUTHE NyXa COPEBHOBAHHUs, TOBAPHUIIIECTBA, B3BAMMOBBIPYYKH,
- y4eT BO3paCTHbLIX U HHAWBHIYAJIBHBIX 0ocoOeHHOCTEH.

METaHpeHMeTHbIe CBHA3H.

. OCBOEHHME CIIOCODOB pELIeHHUs MpoOJIeM TBOPYECKOIO U
MIOMCKOBOIO XapaKkrepa,
. GopmupoBaHHe yMEHHS IUIaHMPOBATH, KOHTPOJIMPOBATH U

OLICHHUBATh JE€NCTBUS B COOTBETCTBUU C TIOCTABJIEHHOM 3a1a4ell U

YCIOBUSIMH €€ peanu3allMu; OIpelensaTs Haubonee >(PQeKTHBHBEIE CIIOCOOBI
JOCTHXEHUS pe3yJIbTaTa;

. (GopmupoBaHne yMeHHs NMOHMMATh IPUYHHBI ycllexa/Heycrexa
ACSATENBHOCTH U CITIOCOOHOCTH KOHCTPYKTHBHO J€HCTBOBATE AAXKE B

CUTyallUsIX HeycIriexa,

. OCBOEHHE HayajbHbIX (OPM TO3HABATEILHOW M JIMYHOCTHOM
pednexcuuy;
. OBJIaJIEHHE JIOTUYECKUMHU AEUCTBUSAMU CpaBHEHUS, aHAIN3a,

CHUHTe3a, 0000LIeHHs, YyCTAHOBICHUS aHAIOTUIM W TIPUYMHHO-CJIeICTBEHHBIX CBSI3eil,
MOCTPOEHUs PacCyXACHUH;

. TOTOBHOCTE CJIyILaTh COOECENHUKA U BECTH JIUAJIOr; FOTOBHOCTH
NpHU3HAaBaTh BO3MOXHOCTh CYLIECTBOBAHUS PA3NIMUHBIX TOUEK 3pEHHUS U

1IpaBa Ka){[0ro MMETh CBOIO; HU3JIaraTh CBOE MHEHHE U apryMEHTHUPOBATHCBOIO TOUKY
3pEHUS U OLEHKY COOBITHIA;

. orpefiesicHHe OOWIEH Lenu U NMyTeH e€ JOCTHKEHWs; yMeHHUe
JIOrOBapUBaThCA O paclpeaeseHur (yHKUMN U pojieil B COBMECTHOM

ACSATENIbBHOCTH; OCYIIECTB/IATh B3aUMHBIH KOHTPOJIb B COBMECTHOM

ACATENIBHOCTH, aleKBATHO OLEHMBaTh COOCTBEHHOE TOBEIEHHE U [OBEICHUE
OKpY’KarOUIUX;



° OBJIaACHHUC 0a30BBEIMH OpeAMETHBEIMH HU  MEKIIPEAMETHBIMH
IMOHATUAMH, OTpaXarIHUMH CYUIECTBEHHbIE CBA3U H OTHOIICHMA Me)KIIy06T:»6KTaMI/I H
IpoLccCaMu.

O0asi XapaKTepHCTHKA NPOrpaMMbl BHEYPOYHOH JesiTeIbHOCTH.

HporpaMMa BHeypquoﬁ ACSATCIIBHOCTH HOCUT paBBI/IBa}OU_II/Iﬁ XapakxkTtep, UCJbIO
KOTOpOfI ABJIACTCA (l)OpMI/IpOBaHI/Ie IMOUCKOBO-HUCCIICNOBATCIIECKUX,
KOMMYHHUKATUBHBIX yMeHI/Iﬁ MKOJIBHUKOB, HHTCJIJICKTAa YHallluXCs.

BaxxHediuum npuopuTeToM o0liero obpa3oBaHHs  sBAsieTcs  (OpMHUpOBaHHE
00l1ey4eOHBIX YMEHHH M HABBIKOB, KOTOpBIE MPEJONpPEeaeIIOT YCIEIHOCTb BCEro
nocieayoouero odydeHus pebEéHka.

Pa3BuTHe JHMYHOCTHBIX KauyeCTB M CHOCOOHOCTEH IIKOJIBHUKOB ONUPAETCS Ha
npuodpeTeHne MU ONbITa Pa3HOOOpa3HOM NeITebHOCTH: yueOHO-
NO3HABATEJIbHOMN, TPOEKTHO-UCCIEIOBATEILCKOW, MPAKTUYECKON, COLIMAIBHOM.

3aHATHA 110 NPOrpaMMe BHEYPOUHOH AESTENbHOCTH pa3/iesIeHbl Ha TEOPETUYECKHUE U
npaktuueckue. I[IpuyéM nesaTenbHOCTP MOXKET HOCHUTh Kak TpYIMIOBOH, Tak H
UHIUBUIYANIBHBIA XapaKTep.

JeATenpHOCTh IIKOJIBHUKOB MNPU OCBOEHUU MPOrpaMMbl HUMEET OTJIHYUTE/IbHBIC
0COOEHHOCTH:

- NnpakKTH4YecKasd HalpaBJICHHOCTb, KOTOpas OIIpeCIIsACT CHGHPI(l)I/IKy
COACPIXKaHUs U BO3paCTHEIC 0COOEHHOCTH zxeTeﬁ;

- IpyMIIOBOM XapakTep padoT 6yaet crnocobcTBOBaTh (OPMUPOBAHUIO
KOMMYHUKAaTUBHBIX YMEHHUH, TaKUMX Kak yYMEHHe, paclpelessiTh OO0S3aHHOCTH B
rpyIIe, apryMEHTHPOBATh CBOKO TOYKY 3PEHUS U Ip.;

- B COICP’KAHHUEC MCATECJIbHOCTH 3aJIOXKE€HO OCHOBAaHHE UISI COTPYOAHHUECCTBA
JleTel ¢ 4JleHaMU CBOeH CCMbBHU, UYTO ofecrieyuBaeT PeaJIbHOC B3aHMMOJICHCTBHE
CEMBH U HIKOJIBI,

- peanu3syeT 3a7a4yy BBIABICHUS TBOPUECKUX CMOCOOHOCTEH, CKIOHHOCTEH M
OJIapeHHOCTEH K Pa3/IMYHBIM BUAAM AEATEIBHOCTH IIOCPE/ICTBOM BOBJIEYEHHS UX B
TBOPYECKYIO NESITENBHOCTb.

AKTyaJIbHOCTb [pPOrpaMMbl 3aKitodaeTcss B GOPMHUPOBAHWM MOTHUBALIMH K
LieJICHAIIPABJICHHON [I03HABaTEJIbHOW JIeATEJbHOCTH, CaMOpPa3BUTHUIO, a TakKxe
JMYHOCTHOMY U NPO(ECCHOHATEHOMY CaMOONPEeIeHUIO YUaIlUXC .

IIpakTHYecKast HANPABJIEHHOCTH COAEPKAHUS IPOrPAMMbi

3aKJII04aeTCs B TOM, UTO COZepXKaHue Kypca obOecrieunBaeT npuoOpeTeHHue 3HaHUH
M yMEHWUH, MO3BOJSIOIIMX B JaJbHEHIIeM HCIIOJIb30BaTh HX Kak B IpoLecce
00y4eHHsl B pa3HbIX IUCLUIUIMHAX, TaK U B IIOBCEJHEBHOH >XH3HU Ui pEUICHHs
KOHKPETHBIX 3aJ1ad.



@opmbl 3aHATHI BHEYPOUYHOH esiTeIbHOCTH: Oecena, urpa,

KOJUIEKTHBHBIE W HMHIWBUAyaJIbHBIE MCCIEIOBAaHUS, CaMOCTOsTeNbHAs padoTa,
JOKJIaj, BBICTYIUIEHHE, BBICTABKa, yyacTHe B KOHKypcax W T.A. JlaHHble (opMmbl
pa®OThl JalOT AETSM BO3MOXHOCTh MAaKCUMaJIbHO IPOSBISATH CBOIO AKTUBHOCTD,
1300peTaTelbHOCTh, TBOPUECKUN U MHTEJUIEKTYyalbHbIM MOTEHLHAT U Pa3BUBAIOT UX
SMOLIHOHAIEHOE BOCIIPUSITHE.

MecTo JaHHOrO Kypca B y4eOHOM IJIaHe.

IIporpamma paccuurana "Ha | rog oOyueHus (34 ugacoB B ron, | yac B Hejento).
3aHATUS IO IporpamMme MPOBOJASATCS BO BHEYPOUHOE BpEMSI C

UCronb30BaHUeM obopynoBanus LeHTpa «Touka Pocra» no BHUOJIOTMU U
OKOJIOT'UH.

IlenHocTHbIE OPHEHTHPDI COEP/KAHUS POrPAMMbI BHEYPOUYHOHAeATETbHOCTH.

B pesynabrare OCBOEHHS MpOrpaMMbl BHEYPOUHOU jesTenbHOCTH «buonorus s
moO03HATENbHBIX» 00yUarolyecs Ha CTYIIEHH OCHOBHOIO 0GIIEro
o0Opa3oBaHus:

- NoJy4yaT BO3MOXXHOCTh PACIUUPUTE, CHCTEMaTU3UPOBATh U YIIIyOUTh
MUCXOJIHBIE NMpPEJACTABJIEHUS O NMPUPOIAHBIX OOBEKTaX W SBJIICHHSAX KaK KOMIIOHEHTaX
€IMHOTO MHpa, OBJIAJEIOT OCHOBAaMHM IPaKTHKO-OPUEHTUPOBAHHBIX 3HAHUH O
IIpUPOJIE, TPUOOPETYT LEJIOCTHBIN B3IJIs/] Ha MHUP;

- TIO3HAKOMSATCSA C HCKOTOPBIMH crnocobamu H3Yy4HCHUA IPUPOAbl, HAYHYT
OCBaMBaTb YMEHHA TPOBOJAHTH Ha6.H}OI[eHI/ISI, CTaBUTBH OIIbIThl, HAY4YaTCsAd BHIALTH U
HOHUMAThb HEKOTOPBIC NPHUYHMHHO-CJICACTBEHHBIE CBA3H B OKpYyXarlieM MHUpE,

- TOJy4aT BO3MOXXHOCTb HAYYHMThCA MCHOJB30BaTh pa3jiMuHble CIOPAaBOYHbBIE
u3faHus (CJIOBApH, SHIUMKIONEIMH, BKIIOYas KOMIIBIOTEPHBIE) M JIHTEPATypy O
MPUPOJE C LEJBIO ITOMCKA [MO3HABATENbHOH HMH(OPMALHH, OTBETOB Ha BOIPOCHI,
OObACHEHUH, JUIsl CO3NaHMUsI COOCTBEHHBIX YCTHBIX MIIM NTMCHMEHHBIX BHICKA3BIBAHMIL

JIuuHOCTHEIE, MeTanpeMeTHbIe H NPeJAMeTHbIe Pe3yJbTaThl 0CBOCHHAY4eGHOr0
npeaMera

B coorBercTBMM ¢ TpeGoBaHUSAMH K  pe3yNbTaTaM OCBOSHHMS OCHOBHOM
obpa3zoBaresibHOH nporpaMmbl 061iero obpasoBanus denepanbHOro
FOCYAapCTBEHHOrO  00pa3oBaTeNbHOr0 CTaHzapra oOOydeHHWe HarpaBleHO Ha
JAOCTHIKGHUE  y4YallUMMUCS  JIMYHOCTHBIX, METalpeIMETHbIX W  IpPeAMETHLIX
pe3yJbTaToB.

JIHYHOCTHBIE pe3yIbTaThl OTPAXKAIOTCS B MHAUBU/IYaIbHBIX KA4eCTBEHHBIX
CBOMCTBAX Y4allMXCs, KOTOPBIE OHM JOJDKHBI NPUOODPECTH B MpOLIECCE OCBOSHHUS
ydeOHOoro npeaMera:



- yueOHO-TIO3HABaTeNbHBI HHTEpPEC K HOBOMY y4eOHOMY MaTepHally M crocodam
peLIeHUs HOBOH 3a7ayH,

- OpPHUCHTAlLMA HAa NTOHHMMAHHKEC IIPUYHH YCIIEXa BO BHGY‘IC6HOI>'1 ACATCIIBHOCTH, B TOM
HYHUCJE Ha caMOaHalIu3 ¥ CaMOKOHTPOJIb pE3YJIbTaTa, Ha aHaJIN3 COOTBETCTBUA
pPE3YIbTATOB Tpe60BaHHHM KOHerTHOﬁ 3aJgavu,

- CINOCOOHOCTBH K CaMOOLEHKE Ha OCHOBE KPUTCPUECB YCIICIHIHOCTHU BHey‘{e6H0ﬁ
ACATCIIBHOCTH,

- UYyBCTBO I[IPEKPAcCHOTO M ICTETUUECKHE YYyBCTBA Ha OCHOBE 3HAKOMCTBA C
NIPUPOAHBIMH OOBEKTaAMU.

MeTtanpeagMeTHble pe3yJibTaTbl XapaKTePHU3YIOT YPOBEHb C(HOPMHPO- BaHHOCTH
YHUBEPCAJIBHBIX CIIOCOOHOCTEH yualluxcs, MPOSBISIOIIMXCA B MO3HABATENbHOH U
[IPaKTUYECKON esITeNIbHOCTH:

- HCIIOJIB30BaHHUEC CHpaBO‘{HOﬁ Y JONOJHHUTEILHOU JIMTEPATYPhI;

- BJIaACHHE HUTUPOBaHUEM U pa3JIMUHBIMH BHJaMH KOMMCHTApPHUECB,
- HCHOJIb30BaHHUE pa3/IMYHBIX BUJI0OB Ha6.HIrO)1€HI/IH;

- Ka4C€CTBCHHOC U KOJIMYCCTBEHHOC OIIMCAHHUE U3Y1aeMOTO O6’beKTa;
- IIPOBCACHHUE SKCIICPUMEHTA,

- HCIIOJIB30BAHUE PAa3HLIX BUAOB MOACJIMPOBAHMUS.

IIpeamMeTHbIE  pe3y/bTaThl  XapakTEpU3YKOT  OMBIT  y4YallMXCH,  KOTOPKIM
NpUOOpeTaeTCs M 3aKpemyfeTcs B NPOLECce OCBOEHHS NPOTrpaMMbl BHEYPOUHOI
NeSITeJIbHOCTH:

- OCYLIECTBJISTH MOUCK HEOOXOAMMOH MHGOPMAUUH Ul BBIIONHEHUS BHEY4YEOHBIX
3a/1aH{H ¢ UCTIONB30BaHUEM YUeOHO! JINTEPaTyPhl U B OTKPLITOM

HH()OPMALIMOHHOM  IIPOCTPAHCTBE, SHLUMKIONEAHH, CHOPAaBOYHUKOB (BKJIOYAs
3JIEKTPOHHbBIE, UU(POBBIE), KOHTPOIUPYEMOM MpocTpaHcTBe MHTepHeTa;

- TPOBOJUTH CPABHEHHUE U KJIACCH(UKALIMIO MO 3alaHHBIM KPUTEPHSIM;

- YCTaHaBJIMBAaThb NIPUIUHHO-CJICACTBCHHBIC CBA3H B H3y41aeMOM Kpyre ﬂBHeHHﬁ;

- CTPOMTH DACCYXIEHUS B (OpME CBSI3U MNPOCTHIX CYXIAEHHH 00 00beKTe, ero
CTPOEHHH, CBOMCTBAX U CBA3SX.

Coaep:xaHue nporpamMmbl



Benenne (1 4.)

Tema 1. Ucnosib3oBaHHe usb-Mmukpockona 1t H3y4eHHs
00beKkTOB (12 yacoB).

1.
2.

HOIIFOTOBK& MHUKPOCKOIIa

HMcnonp3oBanue USb-MI/IKpOCKOHa AJIs1 N3YUYCHU S

00BEKTOB

3.

4
5.
6.
7

CTpoeHHe pacTUTE/ILHOM KIIETKU

Habnronenue 3a JBMKEHMEM LIMTOIIIA3MBI B KJIETKE pacTEHUU
N3yueHue NOKPOBHON TKaHU pacTEHHUH

M3yueHue npoBoAsLIEd TKAaHU OPraHOB PAacTEHUH
Mukpockonuyeckoe CTpO€HHUE KpPOBU YeIOBEKa

U JIATYLIKU

MN3yyenne cnocobGOB JBHXKEHHUS OJIHOKJIETOYHBIX

YKUBOTHBIX

M3yuenne KUBOTHBIX TKaHeH, TKaHeH OpraHu3Ma

HEJIOBCKA Ha 'OTOBBIX MHKpOIIpernaparax

10.ITnasmonus wu JACIIJIasMOJIM3 B KJIETKax KOXXHLbI

JdyKa pern4aToro

11.M3y4eHne MUKPOCKOITMYECKOTO CTPOEHHS

IIECHEBBIX I'PUOOB

12.M3yyeHre MUKPOCKOIIMUECKOTO CTPOEHHUS 3EIEHBIX

BOJIOpOCTIeH

Tema 2. Hcnoab3oBanne uHppoBoii JaGopaTopuu s  onpexeaeHHs
abuoTHyeckux pakTopoB cpeabl.(134.)

PN BE DD =

e

OmnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3IyXa

V3amepeHne BnaXxHOCTH U TeMIIEpaTyphl B pa3HbIX 30HaX Kiacca.
Mcnapenue BOAb! TUCTBAMU 10 U [TOCIIE MTOJIMBA

M3mepeHne ypoBHS OCBELIEHHOCTH B Pa3IMYHBIX 30HAX

Hccnenosanue ecTecTBEHHOW OCBEIIEHHOCTH ITOMEILEHHS Kilacca
M3y4yenue BIUAHYS OCBEILEHHOCTH Ha (pU3HYECKOE 3J0POBbE JIIOAEH,
OnpeneneHue TemMIepaTypbl BO3AYIIHON Cpebl

M3mepeHune TeMIiepaTypbl OCThIBaIOLIEH BOABI B 3aBUCHMOCTH OT BpeMEHU
M3zy4yenue TeMnepaTyphl Ha pa3jIMuHBIX y4acTKax Tella ueoBeKa

10.Hapy1ienne kpoBooOpallleHH|s PH HAIOKEHUH KI'yTa
11.M3yuenne GyHKUUE KOXH C NMOMOIIBIO TEMIIEPaTYPHOro AaTYMKa M JaTYuKa

BJIQ>KHOCTH

12.Bausinue Gpu3nyecKkux Harpy3oK Ha TeMIepaTypy Teja uyejoBeKa



13.0npeneneHue TermoBbX 3GGEKTOB paCTBOPEHUS BELLECTB B BOAE

Tema 3. Ucnosb30BaHHe BOAOPOAHOrO NMOKa3aTe sl KaK
HHAHKATOPA COCTOSIHHUS CpPebl (KHBBIX OPraHu3MoB (6 yacos)

Ananuz (u3ydeHue) ph cpenbl Mo4BbI

AHanu3 pH BOJBI OTKPBITHIX BOJAOEMOB

AHanu3 pH npo6 cHera, B3SITBIX Ha TEPPUTOPHH ceTUTeOHOH 30HEI
Omnpenenenue rnokasareis ph B THTHEHHYECKHX CPeACTBax
M3yueHue npoliecca CKUCaHHUs MOJIOKA C IOMOILBIO MToKa3aTeseil ph
CpaBHeHUE pH NHULIEBBIX NPOIYKTOB U OO

R

IIpeanosaraemble pe3yabTaThbl peaju3allid NPOTrPaMMbl

B mpouecce npoxoxaeHuss IporpaMMbl JOMKHBI OBITh TOCTUTHYTHI CIAEAYIOIINE
pE3yNbTaThl:

1 ypoBeHb pe3ybTaTOB:

«IIpnobpeTreHne conuaJbHbIX 3HAHHI»

1) JHYHOCTHBIE Ka4ecTBa:

- YBaXHTEJbHOE OTHOLIEHHE K TPYAY U TBOPYECTBY CBOUX TOBApHIILIEH;

- (GopMHpOBaHHE 3CTETHYECKUX YYBCTB, [103HABATENILHBIX HHTEPECOB U MOTHBOB,
HamnpaBJIEHHBIX Ha U3yYEHHE KUBOU IPUPOJIBI,

2) yHHuBepcaJibHbIe CIOCOGHOCTH

- YMCHHEC BHJICTH U IOHUMATL 3HAYCHHE HpaKTquCKOﬁ H Hl”pOBOﬁ ACATCIIbHOCTH,

OTIBIT B IIPOEKTHO-UCCIIEJOBATEIHCKON NeATEILHOCTH
-yMeHue paboTaTh C pa3HbIMH HCTOYHHKAMH HH(MOPMAaLUK;

- OBJIaJIcHHE COCTaBJSIOLIUMHU UCCJIEIOBATEILCKON U Haquo-HpaKTqucxoﬁ
ACATCIBbHOCTH, CTaBUTh BOIIPOCHI, Ha6.HIOJIaTB, I[IPOBOAUTDL SKCIICPUMEHTHI, JeJ1aTh
BBIBOJIBI U 3aKJIKOYCHHS, O6"I)HCHHTL, A0Ka3blBaTh, 3alliHILATh CBOH U/ICU,

-(bOpMHpOBaHUE UHTEIUIEKTYaJIbHbIX YMEHHU (IOKa3bIBATE, CTPOUTH PacCyKAeHHUs,
aHAJIM3MPOBATh, CPABHUBATD, J€JIaTh BBIBOJBI U JIP.) U 3CTETUYECKOI'0 OTHOLLEHHS K

KUBBIM 00BEKTaM;

- 3HaHHWE€ OCHOBHBIX IIPUHIUIIOB U IIPABHJI OTHOLUCHUA K YKUBOH MMPpUPOAEC.



2 ypoOBeHb pe3yabTaToOB:
«DopMHpPOBAHHEILIEHHOCTHOIO OTHOILEHHS K COLHAJILHOH PeaJbHOCTH

1) JNHYHOCTHBIE KaYecTBa:

- HaBBIKHM UHJUBHIYaIbHOM NeSTeNLHOCTH B Mpoliecce NpakTHYeCKod paboThl Mo
PYKOBOJCTBOM YUHUTEIIS;

- HaBBbIKH KOJIJICKTHBHOM JI€ATEJIBHOCTHU B mpoLuecce COBMECTHOM TBOp‘-IGCKOfI
pa6OTI>I B KOMaHI¢ OOHOKIIACCHUKOB IIOJ PYKOBOJACTBOM YUHTEIIA,

- YMEHHE COTpYAHHUYATH C TOBapHIIaMH B [IPOLIECCE COBMECTHOH JCATCIIBHOCTH,
COOTHOCHTDB CBOIO HAacCThb pa6OTbI C O6ILII/IM 3aMBICJIOM;

2) yHuBepcajibHble CNOCOOHOCTH:

- CIOCOOHOCTH BI)I6I/IpaTb HEJICBLIE U CMBICJIOBBIC YCTAHOBKH B CBOUX JICHCTBUSIX U
NOCTYNKAx 110 OTHOLLICHHIO K XKUBOH npupoac, 310pOBbIO CBOEMY U OKPYIKAIOUIHNX,

- cHocOOHOCTH MepenaBaTh SMOIUOHANIBHEIE COCTOSHUS U CBOE OTHOLIEHHE K
IpUpoOJie, YeOBEKY, 0OLIECTRY;

3) onBIT B NPOEKTHO-HCCAEA0BATENbCKOH 1eSATEIbHOCTH:

- YMEHHE OPraHMU30BaTh CBOIO YUeOHYIO IeATeNbHOCTh: ONpeaessaTh Lelb paboThl,
CTaBUTh 3a7a4H, [IJIAHUPOBATh — ONPEAENATh [10CJIEA0BATEIBHOCTD JeUCTBUH U
NPOTHO3MpPOBATH Pe3yJIbTaThl pabOTHI;

- YMEHHE OCYIUECTBJISATbh KOHTPOIb U KOPPEKIHIO B Cilydae OOHapY KeHHS
OTKJIOHEHUH ¥ OTJIMYMH IIPY CIMYEHUM PE3yIbTaTOB C 3aJaHHbIM 3TAJOHOM; OlIEHKa
pe3yJbTaToB paboTsl — BBIAEIEHHE ¥ OCO3HAHUE YYALMMCS TOTO, YTOYXKE YCBOEHO U
4TO ellle MOAJIEIKHUT YCBOCHHIO, OCO3HAHUE KaueCcTBa U YPOBHS YCBOCHHUS.

3 ypoBenb pe3yabraToB: «[losydenue caMmoCcTOATEILHOr0 0011ECTBEHHOT O
JAeHCTBUN

1) /1MYHOCTHBIE KavecTBA:

- YMeHHe 00CyX/JaTh M aHAJIU3UPOBaTh COOCTBEHHYIO JESATEIHHOCTE H paboTy
OJIHOKJIACCHUKOB C ITO3MLIHH 3a/1a4 JaHHON TEMBI, C TOUKH 3PEHUS COAEPIKAHUS U
CPENCTB €ro BhIpaXKCHUS;

2) yuuBepcaJibHbIEe CIOCOOHOCTH:
- YMEHHe CIlIyLIaTh U BCTYIATh B JHAJIOT, y4aCTBOBATh B KOJJIEKTUBHOM

00CyXIeHUU NTPOoOJIeM; HHTEIPUPOBATECS B TPYIITY CBEPCTHUKOB M CTPOUTH
NPOLYKTUBHOE B3aUMOJEHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMHU;



- yMEHHeE aJIeKBaTHO UCIIOJIb30BATh PEYEBbIE CPEACTBA ISl UCKYCCUH U
apryMeHTallu CBOEH IIO3UIIUY, CPABHUBATE PA3HBIE TOUKU 3pEHHS,
apryMEHTHPOBATh CBOIO TOYKY 3PEHMUsI, OTCTAUBATh CBOIO IMO3UIHIO;

3) ONbIT B NPOEKTHO-HCCJIEA0BATEIbCKOH AeATEIbHOCTH:

- BBIPpAXXCHHC B HFpOBOﬁ ACATCIIBHOCTH CBOCTO OTHOUICHHUA K [TPHUPOJE

OGyuarmmmnecst CMOryT:

o Y3HaBaThb JKUBOTHLIX U IITHUL B IPUPOAE, HA KAPTHHKAX, MO OIMHCAHUIO,

o YXaXXHBaTh 3a JOMAITHUMH XXUBOTHBIMH U IITHUIIAMU,

o BBITTOJIHATS ITpaBUJjia 3KOJIOIrHYCCKU coo6pa3Horo [TOBCACHNS B IIPUPOJE;

. NPUMEHATH TCOPETHYCCKHUE 3HAHUSA TIPH O6HI€HHI/I C ’)KMBbBIMH OpraHu3MaMuu

B NIPAKTHYECKOH N€ATEIbHOCTH 10 COXPAHEHHUIO PUPOIHOTO OKPYKEHUSH CBOErO
310pOBbS;

. YXaXXUBATh 3a KyJIbTYPHBIMU PACTEHUSIMH U JOMALUHUMHU )KUBOTHBIMH;
. J0Ka3bIBaTh, yHUKAJIBLHOCTD U KPACOTY KaXXAOT0 NPUPOJIHOTO 00BEKTA;

. 3a60TUTBCS 00 03JOPOBICHUH OKPYKAIOILEH TPUPOIHOM Cpeibl;

. NPEeABUIETD NMOCIEACTBUS AEATEIBHOCTH JIIOI€U B IPUPOJIE;

. OCYHIECTBJIATE IKOJOTHUECKH CO0Opa3Hble MOCTYNKH B OKPYIKaIOLIEH
IIpUpoJe;

. CTaBUTh MPOCTEHIIME ONBITEl ¢ OOBEKTAMU KUBOH U HEXKHUBOH IPUPOILL.

@®opMbI yueTa AJIsi KOHTPOJIsSl H OUEHKH NJIAHUPYEMbIX Pe3y/IbTATOB OCBOEHHSI
NporpaMmMsbl BHEYPOYHOIl AesiTeJIbHOCTH.

,HJISI KOHTPOJISI U OUCHKH PE3YJIIBTATOB OCBOCHUS IporpaMMmeI BHeypquoﬁ

ACATEJIBHOCTH IPOUCXOIHMT MyTEM apXHBUPOBAHUS TBOPUECKHUX paboT 00y4darommxcs,
HAKOILJICHUS MAaTEPHAJIOB 110 TUILY «IIOPTHOTHOY.

KoHTpois 1 oLieHKa pe3yIbTaToB OCBOEHUS IPOrpaMMbl BHEYPOUHOIH

ACATENILHOCTH 3aBUCHT OT TEMATHKH H COJICP)KaHHUs M3ydaeMoro paszesa. [1poaykTuBHbIM OyaeT
KOHTPOJIb B [1POLECCE OPraHU3aLMHU CIIEAYIOIMX (GOPM AEATENBHOCTH: BUKTOPHHEI, TBOPUECKHE
KoHKypcbl, KBHEI, posieBble UIphl, IpOBEIeHHE ONBITOB M 3KCIIEPUMEHTOB.

[Tono6uas opranusauus yyera 3HaHUH U YMEHUH JUIS KOHTPOJIS M ONEHKH PE3yJIbTATOB OCBOCHHUS
[POrpaMMbl BHEYPOYHOH AesATENILHOCTH OyaeT

Cc110co6CcTBOBaTE GOPMHUPOBAHMIO H MOJACPKAHHIO CUTYAUNH YCIEXa /11 KaXKI0T0 00y4alolierocs,
a TaKxe Oyner cnocobCTBOBATE Mpolleccy 00y4eHus B

KOMaHJHOM COTPYIHHYECTBE, IPH KOTOPOM KaXX/IblH 00yudaroluHcs OyIeT 3HaYUMBIM YY4aCTHUKOM
JeSTeLHOCTH.



KaneuuapHO-TemaaneCRoe IVIAHHPOBAHHE

Ne | Coaepixanue Kon-o | Hean OGopynoBaHue

n/ 4acoB

n

1 | Benenue 1
UCITIOJIb3OBAHHUE  USB-

MHUKPOCKOIIA JJIsA
N3VUEHUSI
OBBLEKTOB
2 Iloaroroska MuKpockona ! uudpoBoii USB-
MHUKpockont K USB-nopty
HOYTOYKa/ KOMITbIOTEpA.

3 [lpuroToBnenne W  u3yyenue | 1 LH(poBOii USB-
npenapata  KJIETOK Yeuryu MHKpockon k UUSB-nopty
JIYKOBHIIBI JIYKa PEIYaTOro HOYTOYKa/ KOMIbIoTepa

4 HaGmroaeHue 3a aBHkeHHEM 1 HpPOBECTH HOYTOYK u USB-
UMTOMTASMBL B KJIETKE HAOMIOJEHUsT 32 | MUKPOCKOII,
pacTenui ABHIKCHHEM smabopaTropHbIe cTekJ1a,

HHTOILTa3MBI MMUHLET, IUIIETKa, BOJIA,
B KJIeTKax

. ¢unpTpoBaNbHas Oymara,
pacTeHuit Ha
npuMmepe Kjerok | THCTRA 5 SJI0ficH
nera snonen | KAHaACKOH, KapaHjalil,
KaHaIACKOMH. Y4YEeOHUK.

5 M3yyenune mnokpoBHOM TKauu | 1 HU3YYUTh HOYTOYK U USB-

pacTeHuH 0CODCHHOCTH MHKpPOCKOII, J1adopaTopHEbIe
CTpocHMA CTEKJIa, MUHLIET, ITHIETKA,
IIOKPOBHOW  TKaHH

. Boma, Oymara, JIMCThbs

pac-  TeHM  Ha
npuMepe  JHCThep | [IE1APTOHMH
KOMHATHBIX OOBIKHOBEHHOIT U
pacTeHui - | TpalleCKaHIIuU
TpadecKaHluu BUPIMHCKOIA.
BHUPTUHCKOM 1%
[eJlaproHuH
OOBIKHOBEHHOIA.

6 Msyuenne npoBomsamieii Tkanu | 1 U3YUYUTH noytoyk u USB-mukpockorm,

OpraHOB pacTeHHil 0COOEHHOCTH rOTOBBIE NpENa- paThl CPe30B
CTpOCHUS TIEPBUYHOTO CTPOEHHS KOPHS,
MPOBOMSALIEH TKaHM | KOpHA HpHca, cTebis Gepesbl,
OpraHoB pacTeHUi KJIEBEpa, JIUIIB, JTHCTa
KaMeJluu.

7 Mukpockonuyeckoe  ctpoenue | 1 U3y4YeHUe HOyTOYyK 1 USB-Mukpockor,

KPOBM YE€IOBEKA H JIATYIIIKH ocoOeHHOCTEH IFOTOBBIE  OKpauleH-  HbIE
SPUTPOITUTOB MUKpOHpenaparbl KPOBH

4yeloBeka B CpaB-
HUTECJIEHOM ILJIaHe U
BBISIBIEHHE  CBS3H
0COOEHHOCTH

YEJIOBEKA U JIATYIIKH.




CTPOEHMUS BBI-
NIOJIHAEMOM
yHKIHeH.

8 H3yyenve crnocoOOB BHIKEHUS U3Y4YHUTh ¢ | HoyTOyk u USB-muxpockor,

OJTHOKJIECTOUHBIX JKUBOTHBIX MOMOIIBIO USB- | npeaMeTHOE W TO- KPOBHOE
MHKpOCKOIIa CTeKja, o3epHas Bojaa (Boja
CI10COOBI nepe- | U3 Basbl C LIBETaMH, U3 JIYKH
JIBHKEHUS WIH IIPUTOTOBJICHHBIN
OJIHOKJIETOYHBIX pacTBOp CeHa JIyTOBOTO).
’KMBOTHBIX B BOJHOMH
cpefe.

9 M3yyenune SIKMBOTHBIX TKaHEH, HOytOyk u USB- | mo3HakoMuThCs c
TKaHE!l OpraHu3Ma 4elloBeKa Ha MHUKPOCKOTI, MOpP(}OTOrHIeCKUMH
rOTOBBIX MUKpOMpenapaTax rOTOBbIE MHKPO- | o¢ofeHHOCTAMH — TKaHel

npenaparbl  TKaHel

JKUBOTHBIX U  4eJIOBEKa

’KUBOTHBIX "

yenopeka (HepBHas | CPABHUTH HX.

TKaHb, Kele-

3UCTBIM  3MUTEIHH,

MBILIEYHAs  TKaHb,

)KUPOBas TKaHb).

10 | [InasMonu3 u gennasMonus B HOoyTOyk u USB- | mo3HaKOMUTECS C
KJIETKaX KOXKHIIBI MHKPOCKOII, NOJIyIPOHHULIAEMOCTBIO
JyKa pendaroro BpPEMEHHBIH MH- | MeMOpaHbl — €€ OCHOBHBIM

Kpoliperapar KJIeTOK | CBOKCTBOM.
KOXHUIIBI Jyka

penyaToro, pacTBop

XJiopuaa HaTpHUsI

NaCl — nosapenHo#

COMH,

JUCTHIIMPOBaHHAs

BOJa, IH- TMeTKa,
¢buIBTpOBATBHAS

Oymara.

11 | M3yyeHue MHKPOCKOIIHYECKOTO MO3HAaKOMHTLCA ¢ | HOYTOyk U USB-Mukpockon,

CTPOEHHUS IUIECHEBBIX IPUOOB MHKPOCKOIIMYECKUM | BPEMEHHBIH MHKpPO- IIpernapar
CTpOEHHEM IIIECEHH.
IIJIECHEBBIX TI'pUOOB
Ha IIpUMepe MyKopa,
NEHULUILIA,
acreprusuia U
JPONOKEH.

12 | U3yueHre MHKPOCKOIMHUYECKOIO MO3HAKOMHUTBC ¢ | HOyTOyk u USB-mukpockormn,

CTPOEHHS 3€JIEHBIX BOJOpOCeit MHKPOCKOIIMYECKHM | BPDEMEHHBIH MHKpPO- TIperapar
CTPOEHHEM  BOJO- | OJHOKJIETOYHBIX "
pocried Ha NpUMEpe | MHOIOKJIETOUHBIX  3eJIeHBIX
CIIUPOTHPEI, BOJOpOCTEH.

YJIOTpHKCA,
XJIOpPEJIBL,
XJIaMUJ0- MOHAJIBL.

Ucnoab3osanue uugposoit

JabopaTtopuu anas

omnpeaeJeHHss  a0HOTHYECKHX

(aKTOpOB cpeasbl

13 | Onpenenesye  OTHOCHTEIBHOMN OCBOEHHE METOJOB | IaTYUK  JAJIS  U3MEpPEHHs




BJIQKHOCTH BO31yXa OlIpe/IeJIEHH BJIAXXHOCTH, TeMIiepa-
OTHOCUTEIIbHOH TYPHBIA 1aTYHK, HOYTOYK.
BJI&X- HOCTH Ha
HCCIIENyEMOH
TEPPUTOPHH.

14 | U3mepenue BIIAXKHOCTH U oripesesieHue  H | uuppoBoH MYJIbTHAATYUK,
TEMIIEPATYPBI CpaBHEHHE JIaTYUKH TEeMIIepaTypbl H
B Pa3HbIX 30HaX Kiacca BJI&XKHOCTH U | BJIAXHOCTH, HOYTOYK c

TEMIIEpaTyPHBI COOTBETCTBYIOIIUM
IIPOrPaMMHBIM 00ecTIeYeHHEM

15 | Ucnapenue BoAbI THCTHAMH 10 U UCCllel0BaHHe 1 dpoBoit MYJIbTHIATYHK,

1OCIIE NMOJUBA 3aBUCUMOCTH TEMIIEpaTypHBIH JaT- YUK H
YPOBHs HCIHApeHUs | NaTYUK BJIIAXKHOCTH.
OT  BJaX- HOCTH
MIOYBBI.

16 | U3mepenue YPOBHS olpeleIeHHE HOYTOYK, JaT4HK,
OCBEILIEHHOCTH GHUKCUPYIOIIHH  W3MEHECHHE
B pa3JIMUHBIX 30HAX YPOBHS OCBEILIEHHOCTH.

17 | UccnenoBanue  ecrecTBEHHOMH [IPOBECTH aHaJIM3 | HOYTOYK %4 JaTYUK
OCBEILIEHHOCTH [IOMELLEHUS YPOBHS OCBEIIIEHHOCTH
KJjlacca OCBEILEHHOCTH B

IUKOJIBHBIX
MMOMEILEHUSIX U Ha
YIIHLE.

18 | M3yuenue BIIUSHUS obcnenoBaHue 6ecIpOBO/IHON MYNBTHIATYHK
OCBCIIEHHOCTH Ha (uznueckoe YPOBHSA I IIpOBeACHUS
310pPOBbLE TOAEH OCBELIEHHOCTH OHONOTHYECKOTrO

pabouero MeCTa | MOHUTOpPHHIA U JAaT4MK
YYaIMXCs B IIKOJIE. | OCBELIEHHOCTH.

19 | Onpenenenne TEMIIEPATyPbI OIIpe/ic/IEHHE TEMIIEPATYPHBIH  aTYUK U
BO3YLIHOH cpeibl TEMITIEpaTypel HOYTOYK.

aTMochepHOro
BO3/1yXa

B pasHbIX
CEJINTEOHBIX 30HAaX,
CpPaBHEHHE
IIOJTyYEHHBIX
pE3yJIbTATOB.

20 | Usmepenue TEMIIEPATYPBI OIIBITHBIM IIyTEM | TEMIIEPATyPHBIA JATYUK U
OCTBIBAIOLLUEH BOJBI YCTaHOBUTh HOYTOYK, €MKOCTH JJISl BOJBI
B 3aBUCUMOCTH OT BpeMEHHU 3aBUCUMOCTH (paszHoO#t GopMBI U T1YOUHBI),

CKOpOCTH, MEH3ypKa (MepHBbIH
C KOTOpPOH OCTBIBAET | LMJIMHJP), MacJio
BOJA, OT ee 00beMa, | MOACONIHEYHOE W TerJas
[0  aHAJIOMH ¢ | BoJa.

OCTBIBAHHEM  BCEr0

odbeMa BOIBI B

Mope U HebomnblIoh

peke.

21 | Msyuenue TemmepaTypsl  Ha H3Y4YCHHE HOYTOYK H JTaTYHK
pasIMYHBIX ~ y4dacTKax  Tesa IIPOLIECCOB TeMIIepaTyphl.
4eJl0BeKa pacnpeaenesus

TEeMIIEpaTypbl 1o

KOXHOMY TIOKPOBY
4eJl0BeKa.




22 | Hapyuienne  kpoBooOpatieHust UCCJIeIOBaHHE uudpopoi MYJIBTHIATYHK,
IIPU HAJIOXKEHUH JKI'yTa TEPMOPETYJIATOPHOH | HOYTOYK U JaT4UK
(GYHKIME  KPOBH, | TEMIIEPATYpbl, TOHKUA IIHYD
000CHOBaHHE (mpouHas HUTH) MHOH 40—
HEFaTUBHOTO 60 cm.
BITHSHUS
NpeKpalieHust
KpOBOCHa0XeHUs Ha
opraibl W  TKaHU
yeloBeka 3a cyer
nepelaBIuBaHUs
apTepuH,
[IOCTPOEHUE
rpaduka
B3aMMO03aBUCHUMOCTH
TeMIIEPaTypPhl KOXKHU
U JUTUTEJILHOCTH
HaJIOXKEHUS KIyTa.
23 | u3yueHHe QYHKUUH KOXKHU u3yueHue (yHKLMH | TeMIlepaTypHbIH JIaTYHK,
C TIOMOLUBID TEMIEPATYPHOTO KOKHOTO HOKpoBa — | LU(POBOM MYNBTHIAT- YHK,
JlaTYHMKa U JIATYMKA BJAXXHOCTH TEPMOPEryJISTOp- JaTYUK OTIpeICIICHHS
HOH U | OTHOCHUTEJIIBHON  BNAXHOCTH,
BBIJICJIUTEIBHOH, TOHKHH  20-caHTHUMETPOBBIH
YCTaHOBHTH UIHYP HJIM PE3HHOBOE KOJIBIIO,
B3alMO3aBUCHMOCTb | IJTACTHKOBBIH HaKeT,
UHTEHCUB-  HOCTH | obecreunBaroui
NOTOOTACNIEHHS U | TEPMETHYHOCTh, JlaMIa ¢
TeMIICpPaTyphl pedexkTopoM.
24 | Bingnue ¢Qusznyeckux Harpysox H3YUYCHHE HOYTOYK M TeMIIepaTypHBIH
Ha TeMIIepaTypy Tena YejJoBeKa BO3/ICHCTBHUS JIaTYHK,
buznyeckux
Harpysok
Ha pachpenesicHUe
TeMIIEpaTyphl
KOXXHOTO  TNOKpOBa
YeJI0BeKa.
25 | Onpenenenne TEIJIOBBIX OnpeaesieHue uubpoBoi MYJIbTUJIATUHK,
3(dexToB pacTBOpeHHs BELIECTB TeTIoBoro addexra | TeMInepaTypHbIi JATYHK
B BOJIE pacTBOpEHHUS (Taxkxke MOXET OBITH
THAPOKCH- Jla | HCIIOJIB30BaH JIATYUK
HaTpus NaOH, | Beicokoi TemnepaTypsi),
HUATpaTa aMMOHMS | 3 XHUMHYECKHX cTakaHa Ha 50
NH4NO3 u xuopuzaa | M, CTEKJISSHHAs  HAIOYKa,
xenesa (III) FeCl3. | emxocTh

Hcnonb3oBaHne BOAOPOIHOIrO

nokasateas Kak HHAHKaTopa

COCTOSIHHSI  cpelbl  SKHBBIX

OPraHNU3MoB

26 | Ananu3 (usyueHue) ph cpess OIIpE/ICIICHUE nporpamMma «udposas
TIOUBBI XapakTepa  cpenbl | maboparopusy,

(xucnas, 1eIOYHAA
UMW HelTpayibHas)
pasHbIX BUJIOB I10YB,
pOaHaTU3UPOBATh
IIPUTOJIHOCTL  3THUX

yCTaHOBJIEHHas Ha HOYTOYKe,
pH-nmatunk, TteMneparypHblit
JaTYUK U JaTYUK BIAXHOCTH
MOYBHEI, naboparopHbIi
LITATHB ¢ MyTOi




TI0YB U | U KOJNBLOM, JabopaTopHas

BBIpaIUBaHUsI NpOMBIBATIKA, Oymara

Pa3THYHBIX ¢/X | GunbTpoBaNbHAS

pacTeHHi. U BOPOHKa, npobupka,
CTEKJSHHAas  Iajodka, 2
XUMHUYECKUX CTakaHa
o0vemom 100150 m.

27 | AHaiu3 pH  BOJABI OTKPBITHIX | | 03HaKOMJIEHHE c | HoyrOyk u  gatuuk pH,

BOJIOEMOB [IOHATHEM nabopaTopHas MpOMBIBAJIKA U
«KHCJIOTHOCTBY, bunpTpOBATBbHAS Oymara,
olnpeseNieHue IITaTUB € JIEpXKaTeseM,
pH Boabl, B3ATOH U3 | cTakaH XUMHYECKUH,
Ppa3IUYHBIX PEaKTUBBI.

HUCTOYHUKOB.

28 | AHanus pH npo0 cHera, B3STHIX | | 03HAKOMHUTHCH c| HOyTOyk M jgartuuk pH,
Ha  TEPPUTOPUU  CETUTEOHOMN HOHSITHEM nabopaTopHasl IIpOMBIBAIKa U
30HbI «KUCIIOTHOCTD (GuIbTpOBATBbHAS OyMara,

CHeray, npoObl | IUTATUB € JiepiKaTelieMm,
KOTOPOTO B3SITHl Ha | CTAKaH XMMUYECKHUH,
TEPPUTOPUH pEaKTHUBBI.

MHUKpOpaioHa.

29 | Onpeaenenue nokaszarens ph B | 1 OCBOEHHUE HOyTOyk #  jpatuuk  pH,

TMIHEHUYECKUX CPEe/ICTBAX METOIMKH nabopaTopHasl IPOMBIBAJIKA U
onpenenenuss  pH, | punsTpoBankHas Oymara,
3HAUYEHHE 3THX | yUCTas BOJIA, MEpHbIE
METONOB. crakaHsl (8 wr.)
C pacTBOpaMH rejist i aylia
pa3IMYHBIX MapoK, CTAKaHBI C
JUCTUUIMPOBaHHON Bomo# (4
1T.).

30 | Uzyuenue npouecca 1 OnpeaeIeHHe HOYTOYK M JIaT4duK  pH,
CKHCaHHUs MOJIOKa C MOMOUIBIO U3MEHEHUH pH | nabopartopnas npombiBai- xa
nokasareneit ph MOJIOKa, ¥ (QuibTpoBalbHas Oymara,

HaxoJs1ierocs TepMoc  Ha 1 qwmtp (¢
B TEPMOCE MNOpsaKa | MpoOKOH, TM03BO- JSIOLIEH
30 4acoB | 3ar€pPMETHU3UPOBaTh  IPOBOJ
(MHKYOAIOHHBIN pH-metpa).

NEPUON  CKHCAHHUA

MOJIOYHOTO

NPOAYKTA).

31 | CpaBHCHHE pPH [UIIEBBIX | 1 OCBOCHHMC METOAUKHM | HOYTOyK, Jjatuuk pH, 3§

HPOAYKTOB H OJIFO OIIpeesICHHS MEpPHBIX CTaKaHOB M YUC- Tas
nokasarens pH u | Boma, cok a0ioka, COK
€ro 3HavcHHe. MOpPKOBH, MoJIOKO 2,5 %
XupHoctH, kedup 1,5 %
KUPHOCTH, KOMIIOT u3
CYXO(PYKTOB, Oopi,
KapTodebHoe Mope.

32 | 3amurta padoThI. 1

33 | 3awuTa paboThI. 1

34 | Utorosoe 3ansatue. 1

Hroro;

34y,




YdeGHo-MeToqnyeckoe obecrieuenne:

1. bycnakos  B.B., A.B, IlbineeB.  Peanusanus 00pa3oBarebLHpIX TIporpamm
CCTCCTBEHHOHAYYHO! H TeXHOJIOIHYeCKol HalpasjenHoctedt no BUOJIOTUU ¢ HCNOJIb30BaHUEM
obopynoBanus leHTpa «Touka Poctan. Metonnueckoe nocobue./ -M., 2021r. - 195¢.

2. Anamkuna E.H. Becenag OoTaHuKa. Buxropunsl, peGycrr, KpoccBopabl/ — SIpocnasne:
«AKaIeMHUs PasBUTHS - 192¢.;

3. Apckuit IOM. u Ap. DKonoruyeckue npobJIeMBl, yTo HIPOUCXOJUT, KTO BHHOBAT U YTO
Aenate. — M. MHDITY, 20009.

4, Acnus MLE, Pasupie CeKPETHL. — M.:[ler.1uT., 1988.-64c.



5. bonbwoit arnac npupoasl Poccuu: HIMOCTPUPOBAHHAS SHUHUKIONEAHs 11g
JAeTel. - M.: OrmoHr, Poccus Jdta, 2011,

6. Bpem A. 3. Xuzms KHUBOTHBIX: B 3 T. / A. D, bpem. - Mockaa. Teppa -

Terra,2008.

7. Barnep B.B./Cro Bennkux  uypec NpUponsL./  DHuMKIONEqHM ISt
mobo3HarensHbIX. Mocksa 2010.

8. Beicouxkas M.B. buonorus. 5-11 knacepr, Hetpanuuuonnsre YPOKH.
Hcenenoranue, HHTErPUPOBaHHe, MOIENUPOBaHHe, — Yuntens, 2009, — 489.

9. Kacarkuna H. Breknaccnas pabota no Guonoruy. 3-8 KJTaccel. — Yuurenp,
2010. - 160.

10. Inewakos A. A. 3enennsii aom / A. A. Inewakos // Mup Bokpyr nac. —
Mocksaa : IlpocBetenwue, 2009.

11. ITnemakos A. A. 3enennlit gom. Ot 3€MJIM 10 Heba A. A. [Inewakos.
Mockga . HpocsemeHHe, 2008.

12. Tpaiirax JI.1.Kak CH€JIaTh UHTEPECHOI BHEKJIACCHYIO paboTy no Guonoruy

// TIpocBewenye. Mockga.1971.

13. Tarnosa C.B. Hccnenosanns u TIPOCKTHAs NeATENBHOCTh yyammxes o
Ouonoruy, — Ilnanera, 2011. - 256,

14. XpectoMarus 1o Ouonoruu: Baxrepu. I'pu6er.Pacrenus/ ABT.-cocT.
O.H.ponosa. — Caparos: Jluueit, 2002. — 144c.

15. A uny na ypok 6uonoruy: 3o05orus: becnossonounsre:Kuura I yuuTens.

—M.: M3narenscreo «IlepBoe CeHTs0ps», 1999.— 366¢.

O6opynosanue u nocogus K 3aHATHAM:

. O6opynoBanue 110 OHoJIorHY U oKoJjlorun nentpa «Touka Pocray

. Harypanensie noco6us (peanbHble 06BeKTH] KHUBOW U HEXHUBOI] IIPHUPOEI)

. Mzo6pasutenpupre Harisiuele moco6us (pucyHkuy, CXEMATUYECKUE PHCYHKH,
CXCMBI, TaOJIHIIBI) M1aKaThI, [pEe3eHTaluH,

. KOMIIBIOTED, MyNbTHUMe TUiTHEL} npoexktop, DVD

Hudopmaunonupre HCTOYHHKH, HCNOJIb3yeMble IPHCOCTaB/IEHHH TPOrpaMmpr:
JJeKTpoHHbIe YYeOHHKH:

l. OTkpbitas 6uonorus, (6ubnmuoreka I HMILY)
2. 1C: Peneturop. Buonorug.

Hurepner - aapeca caiitos

- Caiit Muno6phayku http://rsr-olymp.ru

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

- htt;:_)://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

- @ecTUBaIL MeNaroruyecKux uaen «OTKpHITHI YPOK»
http://festival. ] september.ru/articles/5 14689/

- CounansHas CETh paboTHHKOB obpazoBanus
http://nsportal.ru/shkola/biologiya/ library/sistema—rabotv-s—odarennymi—i—

At ysammxes u popureneii:

Bukunenus http://ru.wikipedia.org/wiki/MOTnBaum{

CaliT xypHana «HccnenoBarensckag paboTa WKONBHUKAY. ITy6mukyrorcsi ocHoBHBIE
Martepuasl, H36paHHble TEKCThI, HH(pOPMALIUS 110
noanucke. www.issl.dnttm.ru

CaiiT — 0630p HcenenoBaTenbekux 1 HayqHO ~ IPaKTHYECKUX IOHOIIECKUX
KoH(pepeHuuii, CCMHHAPOB, KOHKYpcoB. OpraHuzoBano on—line pasMeleHue
HOPMATUBHBIX IOKYMEHTOB 110 KOHKYPCAM OT BCeX KENAIoIIUX.

www.konkurs.dnttm.ru




