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IlosicHuTenbHAA 3anKuCcKa

BreypouHas 1esTeabHOCTb SIBISETCS COCTABHOM YacThi0 Y4EeOHO- BOCITUTATEIBHOTO
npoliecca ¥ 0HOM U3 (popM opraHu3aluu CBOOOIHOTO BPEMEHUYUaIINXCS.

OCHOBHBIM MPEUMYIIIECTBOM BHEYPOUHOU NESITEIBHOCTH SIBJISIETCS MPE/ICTABICHUE
00yYaroImMuMCsi BO3MOXHOCTH IIUPOKOTO CIEKTpa 3aHSTUN, HAMIPABICHHBIX Ha MX
Pa3BUTHE U OCYIIIECTBICHUE B3aUMOCBSI3U U
IPEEMCTBEHHOCTH OOIIET0 U TOTOJHUTEILHOTO 00pa30BaHUs B IIIKOJIE U BOCIIUTAHUS
B CEMbeE, /IS BBISBIICHUS WHIWBUTyIBHOCTH peO&HKa. B mikose
ydaluecs MoJy4daloT oO0beM 3HaHUM, OINpPEACNICHHbIM paMKamMu 00pa3oBaTeIbHOU
IpPOrpaMMbl, KOHKPETHON Y4eOHOW ITUCHUIUIMHBL. Pa3BUTHIO WHTEUIEKTYalbHON
OJIapEHHOCTH Y4YalIUXCs MOTYT CIIOCOOCTBOBATh 3aHSATHS B CHUCTEME BHEYPOUHOU
BOCITUTATEILHOW pabOTHI, OPTaHN30BAHHOW MpU KaOWHETE OMOJIOTHH.

[IpumeHeHre UTpoBOil METOUKH VISl Pa3BUTHSI MHTEIJICKTA MTO3BOJIUT

IIKOJIbHUKAM CaMOCTOSITENIbHO T0Jy4aTh Oojiee TiTyOOKHE 3HAHUSI MO OTHEJIbHBIM,
WHTEPECHBIM JIJIs HUX TEMaM, IEMOHCTPUPOBATh UX B UHTEIUICKTYJIbHBIX
COPEBHOBaHMUSIX.

PabGouas nporpamma BHEYpOUHOM JiesITENbHOCTH «Uesi0BeK U MPUpPOaaY
MpeaycMaTpPUBACT NOJYyYCHUE YUCHUKAMHU OMOJIOTMYECKUX 3HAHWN U HABBIKOB
WCCIIEIOBAHUS B 5 Kjlacce U paccuuTana Ha | rog.

JlaHHasi mporpaMMa MOKET pacCMaTpUBATLCA KaK OTJIeTbHAs porpamma Jijist
M3YUYCHHUS B TE€UEHHUE OJHOTO To/J1a.

[Iporpamma BHEYpOYHOH JIE€SITENBHOCTH pa3paboTaHa B COOTBETCTBUM C
TpeOoBaHUSIMU  (heIepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTO o00I1ero oOpa3oBanus (mpukaz MuHHCTepcTBa 00pa3oBaHUS W HAYKH
Poccuiickoii @enepannn ot 17 gexadbps 2010 r. No 1897) u jgokanbHBIMH aKTaMu
o0pa3oBaTeIbHON OpraHU3aIliH.

VY4eOHblll MIIaH MpeaycMaTpUBaeT U3yYeHUe Kypca B 5 Kilacce B KojaudecTBe 1 yaca
B Henemo. [Iporpamma paccunrtana Ha 34 u.

OcHoBHasi 1eJib: BCECTOPOHHEE pa3BUTHE [IO3HABATEIbHBIX CIIOCOOHOCTEH U
opranusanus nocyra ygammuxcs MbOYVY.

3amaum:

- PpaCcIupATE KPYro3op, HOBLIIIATL HMHTCPEC K MPCAMCTY, IOMYJIApU3alNA
HHTCJIJICKTYaJIbHOT'O TBOPUYCCTBA,

- pa3BUBaTh JIOTUYCCKOC MBINIJICHHUC, YMCHHUA YCTAHABJIMWBATHL IPUYHUHHO —
CICACTBCHHBIC CBsA3U, YMCHUA PACCYKJAThb W ACJIATb BBIBOJBI, IMpOIIaraHAaa KyJbTa
3HAaHUU B CUCTEME AYXOBHBIX HCHHOCTCfI COBPCMCHHOI'O IIOKOJICHHU A,



- pasBUBaTb HABBIKH KOJIJIEKTUBHOM pa6OTI>I, BOCIIUTAHUEC IIOHUMAHUA
ACTETUYECKUU LIEHHOCTHU IMPpUPOIHI, O6’[)CI[I/IHCHI/IC H OpraHu3anusa 10Cyra
YHalnuxcs.

IIporpaMmma cTpouTCsl HA OCHOBE CJIeAYIOIIMX NPUHIHUIIOB:

- PaBEHCTBO BCEX YYAaCTHUKOB;

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

- HPaBCTBEHHAs] OTBETCTBEHHOCTh Ka)XJOTO 3a CBOM BBIOOp, TpoOIecC u
pe3yabTar AesATeNbHOCTH;

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

MeTtanpeaMeTHble CBSI3H.

. OCBOEHHE CIIOCOOOB pelIeHUs MpoOJeM TBOPYECKOTO U
MIOMCKOBOT'0 XapaKTepa;
. dbopMupoBaHHE€ YMEHHUS IUIAHUPOBATh, KOHTPOJUPOBATH U

OIICHUBATH JICCTBUS B COOTBETCTBHUH C ITOCTABJICHHOW 3a7a4eil U

YCIOBUSIMM €€ peanu3alluu; OompeaeisaTh Haubojee dSPPEeKTUBHbIC CIOCOOBI
TOCTIOKCHUS PE3YNbTaTa;

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

CUTYaIMsIX HEeyCIeXa,

. OCBOCHHUE HAuYaJIbHBIX (OPM TIO3HABATCIHLHOW W JIMYHOCTHOMN
pednexcuu;
. OBJIQJICHHE JIOTUYCCKUMHU JCHCTBUSIMHU CpaBHEHUS, aHAJIN3a,

CHUHTE3a, 0000ILEeHNUs, YCTAHOBJICHUS! aHAJIOTUN M MPUYMHHO-CIIEACTBEHHBIX CBSI3EH,
IIOCTPOEHHUS PACCYKIACHUM;

. TOTOBHOCTb CIyIIaTh COOECEIHUKA U BECTU JAMAJIOT; TOTOBHOCTh
IIPU3HABATHh BO3MOYKHOCTB CYIIECTBOBAHUS PA3JIMYHBIX TOUEK 3PEHUS U

[IpaBa Ka)K[0ro UMEThb CBOIO; U3J1araTb CBOE MHEHUE U apIr'yMEHTUPOBATHCBOIO TOUYKY
3pEHUS U OLIEHKY COOBITHIA;

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

NEATEIBHOCTH; OCYLIECTBIIATh B3AMMHBIN KOHTPOJIb B COBMECTHOM

NEeSTEIbHOCTH, aJEKBaTHO OIEHUBATh COOCTBEHHOE TMOBEICHHE U IOBEJICHUE
OKpY’KaIOIHUX;



. OBNaJiecHue 0a30BBIMH NPEIMETHBIMU M MEXIPEIMETHBIMU
MOHATHUSIMH, OTPAKAIONINMH CYIIECTBEHHBIC CBSI3M M OTHOIIICHUS MEXKIYOO0BEKTaMH U
IPOIIECCAMHU.

OO0mas xapakTepucTHKA NPOrpaMMbl BHEYPOUYHOI 1eSITeJIbHOCTH.

[Iporpamma BHEYpOYHOW JAESTEIIBHOCTH HOCUT PAa3BUBAIONIMI XapakTep, LENbO
KOTOpOH sIBIIsIeTCS (POpMUPOBAHKE MTOMCKOBO-UCCIIEA0BATEIBCKIX,
KOMMYHUKATHUBHBIX YMEHUH MIKOJbHUKOB, UHTEIJIEKTA YUaITUXCSL.

Baxueiimum  mpuoputeTroM 0o0mero o0pa3oBaHus  SABISETCS  (POPMHpPOBAHHE
o01Iey4eOHbIX YMEHHI M HaBBIKOB, KOTOPBIE MPEIONPEACIIAIOT YCIEIIHOCTh BCETO
HOoCJeTyIoNero o0y4eHus peoeHka.

Pa3BuTHE JNHMYHOCTHBIX Ka4yeCTB M CIOCOOHOCTEW IIKOJIHHUKOB OMUPAETCS Ha
MPUOOPETECHUE UMHU OIbITA Pa3HOOOPA3HOU NESATEILHOCTH: YUeOHO-
M03HABATENILHOM, MPOEKTHO-UCCIIEIOBATEIHCKOM, MPAKTUYECKOMN, COLIUATTbHOM.

3aHATUS MO IPOrpaMMe BHEYPOUYHOU JEATENBHOCTU Pa3/eieHbl HA TEOPETUUECKHE U
npaktuyeckue. IIpuuém AesTenbHOCTh MOXKET HOCUTh Kak TCpYIIOBOM, Tak U
WHJUBUTyaJIbHBIN XapaKTep.

JIesATeIbHOCTh IIKOJbHUKOB IIPH OCBOCHHH IPOTPAaMMBl HMMEET OTJIMYUTCIIBHBIC
0COOEHHOCTH:

- MPaKTUYECKasl  HANpPaBJIEHHOCTb, KOTOpas  ONpeAessieT  cHeupuKy
coJiepKaHusl U BO3PACTHbIE OCOOEHHOCTH JIETEH;

- IPYIIOBO XapakTep padoT OyeT cnoco0CcTBOBATH (HOPMUPOBAHHIO
KOMMYHUKATUBHBIX YMEHUH, TaKMX KaK yMEHHE, paclpeleisTh OO0S3aHHOCTH B
rpyIIe, apryMeHTUPOBATh CBOIO TOUKY 3PEHUS U JIp.;

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

- peanu3yeTr 3a7avy BBISBICHHUS TBOPYECKHX CIIOCOOHOCTEH, CKJIOHHOCTEH M
OJAPEHHOCTEN K Pa3IMYHBIM BUAAM JEITEIbHOCTH MOCPEACTBOM BOBJICUCHHS HX B
TBOPYECKYIO IESATEIBHOCTD.

AKTYaJIbHOCTh TIPOTPAMMBI  3aKJII04aeTcs B (POPMUPOBAHWUM MOTHUBALUU K
LIEJICHANPABJICHHON TIO3HABATEIIbHOW JEATENbHOCTH, CaMOPa3BUTHIO, a TaKkKe
JTUYHOCTHOMY U NMPO(PECCUOHATBHOMY CaMOOIIPEACIICHUIO YUaIIXCS.

IIpakTHyeckass HAaNPaBJIEHHOCTH COAEPKAHUS POrPaAMMBbI

3aKJII04aeTCsl B TOM, YTO COJIep KaHHe Kypca oOecrieynBaeT NpuoOpeTeHue 3HaHun
M yMEHUH, NO3BOJSIIOIIMX B JAJbHEHIIEM HCIOIB30BaTh HMX Kak B IIpoLecce
oOyueHusi B Pa3HbIX JIUCUUIUIMHAX, TaK U B IOBCEIHEBHOMN >XWU3HMU JUIS PELICHUS
KOHKPETHBIX 3a/a4.



@opMbl 3aHATHI BHEYPOUHOIi 1esiTeJILHOCTH: Oecesa, urpa,

KOJUICKTUBHBIE W WHIWBHUIyAJIbHBIC HWCCICAOBAHUS, CaMOCTOATENbHAs padora,
JIOKJIa/l, BBICTYIUICHHE, BBICTaBKa, y4acTHE B KOHKypcax U T.1. JlaHHbie (opmbl
paboThl JAaIOT JETSAM BO3MOXHOCTh MAaKCHUMAJbHO TMPOSBISATH CBOIO AKTUBHOCTb,
M300peTaTeIbHOCTh, TBOPUYECKUM U MHTEIUICKTYAJIbHBIM MOTEHIIUAT U Pa3BUBAIOT UX
SMOLMOHAIIBHOE BOCIIPUSATHE.

MecTo 1aHHOT0 Kypca B y4e0HOM ILIaHe.

IIporpamma paccuntana Ha 1 rox oOydeHus (34 vacoB B roa, 1 dac B HEAENIO).
3aHsATHS MO MPOTPaMME IPOBOSITCS BO BHEYPOUHOE BpPEMSI C

UCIIONIb30BaHuEeM oOopymoBanusi 1meHTpa «Touka Pocray mo BUOJIOTUN U
OKOJIOI'NN.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA NMPOTPAMMbI BHEYPOUHOH1eATEJIbHOCTH.

B pesynbrare oCBOGHHS MporpaMMbl BHEYPOUHOM AesATEIbHOCTH «buonorus mis
M0003HATEIBHBIX» 00YYalOIINECs: Ha CTYIIEHH OCHOBHOT'O OOIIEro
00pa3oBaHUS:

- MOJIy4aT BO3MOKHOCTb PACIIUPUTh, CACTEMATU3UPOBATh U YTIIyOUTH
UCXO/HbIE TPEJCTABICHUS O MPUPOIHBIX O0BEKTaX W SBICHUSIX KaK KOMIIOHEHTaX
€AMHOTO MHpa, OBJIAJICIOT OCHOBAMH NPAKTUKO-OPUEHTHPOBAHHBIX 3HAHMM O
IpUpojie, MPUOOPETYT 1EIOCTHBIN B3IJISLT HA MUP;

- IIO3HAKOMATCA C HCKOTOPBIMHU crocodoaMu HU3YUYCHUS IIPUPOALI, HAUHYT
OCBaWBaTb YMCHHA IIPOBOJUTH Ha6J'IIOI[eHI/IH, CTaBUTL OIIbITBHI, HAY44aTCA BHUIACTH H
IMOHUMATb HCKOTOPHBIC IIPUINHHO-CIICACTBCHHBIC CBA3H B OKPYIKAaIOIICM MHUPC,

- MOJy4YaT BO3MOYKHOCTh HAYYWTHCS HCIIOJB30BaTh PA3JIMYHBIE CIIPABOYHBIE
u3naHus (CIOBapHW, SHUMKIONEAUU, BKJIOYAas KOMIBIOTEPHBIE) M JIUTEPATYPY O
MPUPOJE C LEIbI0 MOUCKA MO3HABATEIbHOM HH(OpMalUU, OTBETOB HA BOIPOCHI,
O0OBACHEHH, TSl CO3/1aHHSI COOCTBEHHBIX YCTHBIX MM MHUCbMEHHBIX BbICKA3bIBAHUM.

JInyHOCTHBIE, MeTANIpeIMeTHBIE U MPeAMETHbIE Pe3yJbTAThI 0CBOECHUSY4eOHOTO
npeaMera

B coorBercTBHM ¢ TpeOOBaHWUSIMH K pE3yJbTaTaM OCBOCHHS OCHOBHOU
o0Opa3zoBaTeapHOM IporpaMMbl 00111eT0 0OpazoBaHus DenepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHgapTa oOOydeHHWe HampaBlIeHO Ha
JTOCTIDKCHHE  YYaIlMMHUCS  JUYHOCTHBIX, METANpPEIMETHBIX H  TPEIMETHBIX
pE3yIbTaTOB.

JINYHOCTHBIE Pe3yJabTaThl OTPAKAOTCS B MHIUBUIYATbHBIX KaUeCTBECHHBIX
CBOMCTBAx ydYaluxcs, KOTOPbIE OHHM JIOJDKHBI TPHOOPECTH B TMPOIECCE OCBOCHMSI
y4eOHOro mpeameTa:



- y4eOHO-TIO3HABaTEILHBI MHTEPEC K HOBOMY y4eOHOMY MaTepuaily W Ccroco0am
peleH s HOBOM 3a/1a4H;

- OpHUEHTalMs Ha MOHUMaHHe IPUYUH yCIeXa BO BHEyUYE€OHOU EATEIbHOCTH, B TOM
YHCJIC HA CAaMOAHAJIN3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAIN3 COOTBETCTBHS
pe3ynbTaTOB TPEOOBAHUAM KOHKPETHOM 3a/1a4u;

- CIHOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPHUEB YCHEIIHOCTH BHEY4EeOHOIl
IesITeTbHOCTH;

- YYBCTBO IIPCKPACHOIO0O MW OCTCTHYCCKHC YYBCTBAa Ha OCHOBC 3HAKOMCTBA C
IMPUPOAHBIMHA 00BEKTaMU.

MeTanpeamMeTrHble Ppe3yJbTaThl XapaKTEPU3YIOT YpPOBEHb C(HOPMUPOBAHHOCTHU
YHUBEPCAIBHBIX CIIOCOOHOCTEH y4alluXcs, MPOSBIISIIONIUXCS B MO3HABATEIILHON U
MPaKTUYECKOHN AEATEIbHOCTH:

HCIIOJIb30BAaHUE CIIPABOYHOM U TONOJIHUTEIBHON JTUTEPATYPHI;

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

- Ka4yeCTBEHHOE M KOJMYECTBEHHOE ONMCAHKUE N3y4aeMOro OOBEKTa;
- IIPOBEIECHHE DKCIIEPUMEHTA,

- HCHOJIb30BAHHE PA3HBIX BUJOB MOJEIUPOBAHHUSI.

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

- OCYILIECTBJISITh MOMCK HEOOXOAUMO MH(GOPMALIMK JIJIs1 BBIIIOJIHEHHS] BHEYUYEOHBIX
3a/IaHU C UCIIOJIb30BAaHUEM yUYE€OHOM JIUTEPaTypPhl U B OTKPBITOM

MH()OPMAIIMOHHOM  TPOCTPAHCTBE, SHIMKIONEIUM, CIPABOYHUKOB  (BKJIOYas
AJIEKTPOHHBIE, IU(PPOBHIE), KOHTPOJIUPYEMOM MPOCTpaHCcTBe MHTEpHETA;

- IIPOBOAUTH CPAaBHCHUC U KJ'IaCCI/I(bI/IKaI_[I/IIO I10 3aJaHHBIM KPUTCPHAM,
- YCTAHABJIMUBATb HPUUMHHO-CICACTBCHHBLIC CBA3U B U3y4YaCMOM KPYTIe HBJ'ICHHfI;

- CTpPOUTH pacCyXkJeHus B (OpMe CBSI3M TMPOCTHIX CYXKACHHH 00 OOBEKTEe, €ro
CTPOCHHH, CBOMCTBAaX U CBSA3SIX.



Conepxanue nporpamMMmbI

Beenenue (1 4.)

Tema 1. Ucnosib30Banmne usb-Mukpockona st u3y4eHust
00beKTOoB (12 yacoB).

1. TloaroroBka MHKpOCKOMIa

2. Hcnonp3oBaHue usb-MHKpOCKOIIA ISl U3Y4YEHUS
00BEKTOB

3. CtpoeHne pacTUTEIbHON KIIETKH
HaGnronenue 3a ABMKEHHEM IUTOIUIA3MbI B KIIETKE PACTEHUI
H3ydenue NOKpPOBHOW TKAHU PACTECHUM

N3ydyeHnue mpoBOsIlEe TKaHU OPraHOB pacTeHUM

N o g s

MUKpPOCKOIIMYECKOE CTPOECHUE KPOBU YEIOBEKA

U JISTYLIKA

8. HM3ydenue crnocoOOB JBHUKEHUS OJHOKIETOYHBIX
KUBOTHBIX

9. Uzydenue KMBOTHBIX TKaHEH, TKaHEWH OpraHm3Ma
4eJI0BEKa Ha TOTOBBIX MUKpOIIpenaparax

10. [Tna3monin3 M Jemaa3Moiau3 B KJIETKAX KOXKHIIBI
JIyKa pen4aroro

11. 3yyeHne MUKPOCKOIIMYECKOIO CTPOCHUS
IUIECHEBBIX IPUOOB

12. N3yueHre MUKPOCKOITMUYECKOTO CTPOCHHUS 3€IEHBIX

BOJIOpOCIIECH

Tema 2. Hcnoan3oBanue uu@poBoii JadopaTopuu AJsi oOmnpenejeHUsi a0MOTHYECKHX
(daxrTopos cpennbl.(13u.)

OmnpeneneHne OTHOCUTENLHON BIaXXHOCTH BO3IyXa

W3mepenne BIaXKHOCTH U TEMIIEPATYPhl B Pa3HBIX 30HAX KJIacca.
VicnapeHue BOJbl JTUCTHAMH JI0 U TIOCJIE MOJIUBA

M3MepeHune ypoBHS OCBEIIEHHOCTH B pa3IMYHBIX 30HAX

HccnenoBanue eCTECTBEHHON OCBEIIEHHOCTH ITOMEIICHUS Kilacca
W3yuenne BIUSHHUS OCBEIICHHOCTH Ha (PU3MUECKOE 3/I0POBHE JIFOICH.
Omnpenenenue TeMIepaTypbl BO3AYIIHOM Cpe/Ibl

W3mepenune TeMnepaTypsl OCTHIBAIOIICH BOJIBI B 3aBHCUMOCTH OT BPEMEHH
W3yuenne temrepaTypbl Ha pa3IHYHBIX Y9aCTKaX TeJa YeloBeKa

0. Hapymenue KpoBooOpalieHus pu HaJIOKEHUH JKI'yTa

11. N3yuenue GyHKIMIA KOXKHU C TTOMOIIbIO TEMIIEPATYPHOTO aTUMKA U TATUMKA BIAXKHOCTH
12. Bausiane GU3NYeCKUX Harpy30K Ha TeMIepaTypy Tella 4eloBeKa

13. Onpexnenenue TemIoBbIX 3PPEKTOB PACTBOPEHHSI BELIECTB B BOJIE

RBoOooo~NooO~LNOE

Tema 3. Ucnonb3oBaHue BOXOPOIHOIO MOKA3ATEJIsI KaK
HHIMKATOPA COCTOSTHUSA CPelbl )KUBBIX OPraHu3MoB (6 yacoB)



AHanu3 (u3yuenue) ph cpenpl mouBbI

AHanu3 pH BOJABI OTKPHITHIX BOJIOEMOB

AHanu3 pH npo0 cHera, B3ThIX Ha TEPPUTOPUU CETUTEOHON 30HBI
Omnpenenenre mokasareisi ph B TMTHEHUYECKUX CPEICTBAX
N3ydenue mpouecca CKucaHusl MOJIOKa ¢ TOMOIIbIO IToka3arenei ph
CpaBHEHHE pH NUILEBBIX IPOIYKTOB U OJIIO]

oakrwdE

IIpeanoJsiaraemple pe3yabTaThl peaJu3aluy NPOrpaMMbl

B mponecce NpoxX0XXKACHHUA IMMPOrpaMMbl JOJIKHBI 6LITB AOCTUTHYTHI CIICAYIOIUCPEC3YJIbTAThI:
1 yposens pesyabraros:

«IIpnodperenne counaJIbHbIX 3HAHUIN»

1) amuHOCTHBIE KauecTBA:

- YBQXHUTEIbHOE OTHOIICHUE K TPYy U TBOPUYECTBY CBOMX TOBApUIIICH;

- (opMHpOBaHUE CTETUYECKUX YYBCTB, II03HABATEIIbHBIX MHTEPECOB U MOTUBOB,HAIIPABICHHBIX
Ha U3Yy4YEHUE KUBOU IPUPOJIBI;

2) yHuBepcajibHbIE CIOCODHOCTH

- YMCHHUC BHACTH U IIOHUMATh 3HAYCHHUC HpaKTquCKOﬁ n HrpOBOﬁ ACATCIIbHOCTH,

OIIBIT B HpOGKTHO-HCCHCIIOBaTGHBCKOﬁ JACATCIIBHOCTHU
-YMCHHUC pa6OTaTB C pa3HbIMH UCTOYHHUKAMHU I/IH(i)OpMaI_II/II/I;

- OBJIAJI€HHE COCTABJISIOIIMMHU HCCIEA0BATEIbCKON U Hay‘IHO'HpaKTH‘{eCKOﬁ
ACATCIIbBHOCTH, CTABUTH BOIIPOCHI, Ha6J'IIOI[aTL, MPOBOAUTD SKCIICPUMCHTBI, ACJIaTbBBIBOAbI U
3aK/IIIOYCHUA, O6’LHCH$ITB, JO0Ka3bIBaTh, 3alllUIIIATh CBOU UCH,

-(popMUpOBaHNE UHTEIUIEKTYaIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYK/I€HUS,aHAIU3UPOBATh,
CpaBHUBATb, J€JaTh BHIBOJBI U JIP.) U 3CTETUYECKOTO OTHOLIEHHUS K KHUBBIM 00BEKTaM;

= 3HaHHC OCHOBHBLIX INPWUHOMWIIOB U ITPAaBUJI OTHOIICHUS K JKUBOU mnmpupone.
2 ypoBeHb pe3yJbTaTOB:

«@®0pPpMHPOBAHHEIIEHHOCTHOI0 OTHOIIEHHS! K COLMAIBLHOI pPeasbHOCTI
1) JMYHOCTHBIE KayecTBa:

- HaBBIKM UHJAUBHUAYATHLHOHN JACATEIHHOCTH B MPOIECCE MPAKTUIECKON pabOThI MOAPYKOBOJICTBOM
YUUTES;

- HaBBIKU KOJJIEKTUBHOM JEATENHOCTH B IPOLIECCE COBMECTHOM TBOPUECKOHPaOOThI B KOMaH/Ie
OJIHOKJIACCHUKOB 0]l PYKOBOJCTBOM YUYUTEJIS;

=  YMCHHUC COTPYAHHNYATH C TOBAapHUIllaMHU B IIPOLICCCC COBMECTHOM ACATCIbHOCTHU,COOTHOCUTE CBOIO
4acCTb pa6OTLI C O6H_II/IM 3aMBbICJIOM;

2) yHHBepcaJbHbIE CIIOCOOHOCTH:



- CHOCOOHOCTH BBIOMPATH IEJIEBbIE  CMBICIIOBBIE YCTAHOBKH B CBOUX JEHCTBUSAX UIOCTYIKAX MO
OTHOIICHHUIO K KUBOU MPUPOJIE, 370POBBIO0 CBOEMY U OKPYKAIOIIHX;

- CIOCOOHOCTD TepeaBaTh IMOIMOHAILHBIC COCTOSIHUS M CBOE OTHOIICHUE KIIPHPO/IC, YCIIOBEKY,
00IIeCTBY;

3) OIIbIT B l'lpOeKTHO-HCCHeHOBaTeHLCKOﬁ JACATCJIbHOCTH:

- YMEHHE OPTraHMU30BaTh CBOIO YUCOHYIO JIEATEIBHOCTD: ONMPEACTATh IeNb pa0OThI,CTABUTh 33a4H,
TUTAHUPOBATH — OMPEENSTh MOCIS0BATEILHOCTh JEHCTBUI U MPOTHO3UPOBATH PE3YIILTATHI
paboTHI;

- YMEHHE OCYILECTBIISATH KOHTPOJIb U KOPPEKIIHUIO B Cllydyae OOHAPYKEHUSI OTKIIOHEHUH U OTIMYUI
IIPU CIIMYEHUU PE3yJIbTaTOB C 33JaHHBIM 3TAJIOHOM; OLIEHKA Pe3yJIbTaTOB pabOThl — BBIACICHUE U
OCO3HAHME yYalUMCs TOT0, YTOYXKE YCBOEHO U UTO €I1€ NOUIEKHUT YCBOCHUIO, OCO3HAHUE Ka4eCTBa
U YPOBHS YCBOCHHS.

3 yposenb pe3yabTaroB: «IloJayuenne caMocTOSITeILHOTO 001IeCTBEHHOT 01l CTB S

1) JIMIHOCTHBIC Ka4YeCTBa:

- yMeHHe 00CYXJaTh ¥ aHAJIM3UPOBATH COOCTBEHHYIO JIESTEIbHOCTh U PA0OTY OJJHOKIIACCHUKOB C
NO3ULMHI 33724 JTaHHOM TeMBI, C TOUKU 3PEHUS COJePKAHUS UCPEACTB €r0 BHIPAKEHHUS;

2) yHuBepcajibHbIE CIIOCOOHOCTH:

- yMEHHE CIIylIaTh ¥ BCTYNAaTh B JIUAJIOT, y4aCTBOBATh B KOJJIEKTHBHOM

00CYXJIEeHUH MPO0JIEM; HHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTHIIPOAYKTHBHOE
B3aMMOJECHCTBUE CO CBEPCTHUKAMHM U B3POCIIBIMH;

- YMEHHE aJICKBaTHO HCII0JIb30BATh PEUEBBIE CPEACTBA U JUCKYCCHUHA HAPTyMEHTALMK CBOEH
MIO3ULIMH, CPAaBHUBATh Pa3HbIE TOUKU 3PEHMUS,

apryMEHTUPOBATh CBOK TOUYKY 3pEHUs, OTCTAUBATh CBOO MIO3ULUIO;

3) oNBIT B IPOEKTHO-HCCIE0BATENbLCKOI AeSATeILHOCTH:

= BBIPaXXCHUC B HFpOBOfI ACATCIIBHOCTH CBOCT'O OTHOIICHUS K ITPUPOAC

O0yuarommecsi cMOryT:

. y3HaBaTh )KMBOTHBIX U IITUL B IPUPOJIE, HA KAPTUHKAX, 110 ONKMCAHHUIO;
. YXaXUBaTh 32 JIOMAIIHUMU )KMBOTHBIMH U ITUIIAMU;

. BBITOJIHATH MTPAaBUJIa HKOJIOTUYECKH COOOPA3HOIo MOBEIEHUS B IPUPOJIE;

. IPUMEHATh TEOPETUYECKHE 3HAHUS MTPH OOIIIEHNH C KUBBIMH OPraHU3MaMUHU B
MPaKTUYECKON AESITETLHOCTH IO COXPAHEHHIO MPUPOIHOTO OKPYKEHHSIU CBOETO 3/10pPOBbS;
. YXaXUBaTh 32 KyJbTYPHBIMH PACTEHUSMHU U JIOMAIIHUMHU KUBOTHBIMH;

. JIOKa3bIBaTh, YHUKAJIILHOCTh U KPacoTy Ka)KI0ro MPUPOJIHOTO OOBEKTA;

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

. MPEJBUJIETh MOCIEICTBUS I€ATEIBHOCTH JIIO/IEN B IPUPO/IE;

. OCYILECTBIISATh KOJIOTMYECKH COOOpa3HbIe OCTYIIKH B OKPYKaIOIIEHITPUPO/IE;

. CTaBUTh MPOCTEUIINE ONBITHI ¢ 00BEKTAMU KUBON M HEKUBOM MPUPOIBI.

@opmbl yyeTa JAJIsl KOHTPOJISA ¥ OLEHKH INIAHUPYEMBIX pPe3y/1bTaTOB OCBOCHHS POrPaMMbl
BHEYPO4YHOH AeATeTbHOCTH.



JIJ1st KOHTPOJIS U OLICHKH PE3YJIbTATOB OCBOCHUS IIPOIPAMMBI BHEYPOUHOMACATEIIBHOCTH
MIPOUCXOJIUT ITyTEM apXMBUPOBAHUS TBOPUECKUX PAOOT 00yUarOMIMXCsl, HAKOTIJICHUS MaTepHaioB

10 TUITY «TTIOPT(HOIINON.

KoHTpouib 1 O11eHKa pe3yJIbTaTOB OCBOCHUS IIPOIPAMMBbI BHEYPOUHOMI

JESTEIbHOCTH 3aBUCUT OT TEMAaTUKHU U COAEpKaHUs U3ydaemoro paszaeina. [IpogykTuBHEIM OyaeT
KOHTPOJIb B IIPOLIECCE OpraHU3aluu CIASAYIOIUX (HOPM AEATEIbHOCTU: BUKTOPUHBI, TBOPYECKHE
koHKypchl, KBHBI, poneBbie UTrpsl, IPOBEAEHUE ONBITOB U HKCIIEPUMEHTOB.

[Tono6nast opranu3zanus yueTa 3HaHUM U YMEHUI JUIsl KOHTPOJISL U OLIEHKU PE3yJIbTaTOB OCBOEHUS

MIPOrpaMMbl BHEYPOUHOU AESITENbHOCTU OyJeT

CIOCOOCTBOBATh (POPMUPOBAHUIO U MOAJCPKAHUIO CUTYAIUU yCIeXa sl KaK0ro 00yJaromerocs,

a Takke OyJeT CiocOOCTBOBATH MPOIIECCY 00yUEHUS B

KOMAaHTHOM COTPYAHHUYECTBE, IPH KOTOPOM KaXKJIbIi 00yJaromuiicst OyJeT 3HaYMMbIM Y9aCTHUKOM

JACATCIIBHOCTH.

TeMmaTH4ueckoe INIAHUPOBAHUE

Ne | Copep:xanue KoJa-Bo yacosn

n/

I

1 | Beenenue 1

2 | ACIOJBb30BAHUE USB-MUKPOCKOIIA JJ151 U3YUYEHUS 11
OFBEKTOB

3 Hcnoan3oBanne uudpoBoii  Jgadoparopuud s onpeaeneHus | 13
a0noTH4ecKHX (GaKTOPOB Cpebl

4 Hcnonb3oBanne  BOJOPOMHOrO  MOKa3aTelisi Kak  HMHIUKaTopa | 9
COCTOSIHHSA CPe/Ibl )KHBBIX OPraHU3MOB
Hroro; 34y,

KaﬂeHHapHO'TeMaTI/I‘leCKOG IJIAHUPOBAHUE

Ne | Copepxanue Koa-Bo | Lean OoOopynoBanue

n/ 4acoB

11

1 | Beenenue 1
HUCIIOJIB30OBAHUE  USB-

MHUKPOCKOIIA JJIs1
HN3YYEHUSA
OBBEKTOB
2 IToaroroBka MUKpoOCKoOIa 1 uugpoBoit USB-
Mmukpockon k USB-mopry
HOYTOYyKa/ KOMIbIOTEPA.

3 [TpurotoBnenne u wuzyyenue | 1 uudpoBoit USB-
npenapara  KJIETOK  YellyH mukpockorn Kk USB-mopty
JIYKOBHIIBI JIYKa PEYaToro HOYTOYKa/ KOMIIbIOTEpa

4 HaGronenue 3a IBUKECHHUEM 1 IIPOBECTH HOYTOYK u USB-




OUTOIIa3MBbI B KJICTKC Ha6HIOI[eHI/I$I 3a MI/IKPOCKOH,
pacTeHui JABHIKEHUEM 1abopaTopHBIE  CTEKJIA,
[uTOIIaSMEL OUHIIET, MHUIEeTKa, BOJa,
B | IeTKAX | phynprpoBanbHas Gymara,
pacteHuit Ha
npumepe  KIeToK | ACTEA ) AIIOZIEU
IACTA snonen | KaHAJICKOM, KapaHJailll,
KaHaCKOM. yUEOHUK.
N3yueHne TOKPOBHOW TKaHU H3YYUTh HOYTOYK u USB-
pacreHui 0COOCHHOCTH MHUKPOCKOII, JJaOOpaTOpHbIC
CTPOCHMA CTeKkJIa, MUHLET, MMUIETKa,
MMOKPOBHON  TKaHU
pac-  Temmii  ma BoJa, Oymara, JHCTBS
npuMmepe  JucThep | [1ETAPrOHNH
KOMHATHBIX OOBIKHOBEHHOM u
pacTeHui - | TpamecKaHIIMU
TpalileCKaHInn BUPTUHCKOIN.
BUPTUHCKOMN u
HeIaproHuu
OOBIKHOBEHHOM.
W3ydyeHue mpoBOIAIICH TKaHU U3YYUTH HoytOyk u USB-mukpockor,
OpPraHOB pacTEeHUIt 0COOEHHOCTH TOTOBEIE Tpemna- paThl CPe30B
CTpOCHHS MEPBUYHOTO CTPOCHHS KOPHS,
NPOBOJISIIIICH TKaHW | KOpHS UpHca, cTeOs Oepessl,
OpraHOB PacTeHUN KJIeBepa, JIUTIBL, JTUCTa
KaMeJIHH.
MHUKpPOCKOIIMYECKOE  CTPOCHHE U3y4eHue HOyTOYK u USB-mukpockor,
KpPOBH UEJIOBEKA U JISATYIIKH 0COOEHHOCTEMH TOTOBBIE  OKpAIlIeH-  HbIE
SPUTPOILIUTOB MUKpOTIperiapaThl KpOBH

YCJIOBCKa B CpaB-
HUTCIIBHOM IINIAHE H
BBISIBJICHHUC CBsA3HU

YCJIOBCKA U JIATYHIKH.

N3yuenune cnocoOOB IBMIKEHUS
OJIHOKJIETOYHBIX >KMBOTHBIX

HoyTOyK u USB-muxpockor,
IpEeIMETHOE U TO- KPOBHOE
CTEeKJa, o3epHas Boja (Boaa
U3 Bas3bl C LIBETAMH, U3 JIY)KU
170031 MIPUTOTOBIICHHBIH
pacTBOp CEeHa JIyTOBOTO).

N3ydyeHne IKUBOTHBIX TKaHEM,
TKaHEW OpraHM3Ma 4YeJIOBEKa Ha
TOTOBBIX MUKpOIIpENaparax

0COOCHHOCTU
CTPOEHUS BBI-
MOJTHSEMOM
¢dyHKIMEN.

W3YYHTH c
ITOMOIIIBIO USB-
MHUKPOCKOTIA
CHIOCOObI nepe-
IBIKEHUSA
OJHOKJICTOYHBIX
JKUBOTHBIX B BOJTHOM
cperne.

HOyTOyk u USB-
MHUKPOCKOTI,
FOTOBBIE MUKPO-
mpemapaTsl  TKaHeil
JKMBOTHBIX 51
4yenoBeka (HepBHAs
TKaHb, Keie-

3UCTBIA  DIUTEIHH,
MBIIIICYHAss  TKaHb,
KHUPOBast TKAHb).

MO3HAKOMHUTHCS c
MOP(}OTOTUISCKUMU
OCOOGHHOCTSIMH  TKaHeu
JKUBOTHBIX U 4YeJIOBEKa
CpPaBHUTH HX.




10 |Ilnmasmonu3 u pennasMoiid3 B HOyrOyk u USB- | mo3HakoMuThCA c
KJIETKaX KOKUIIBI MHUKPOCKOTI, MOJIYIIPOHUIIAEMOCTBIO
JyKa pen4aroro BPEMEHHBIN MH- | MeMOpaHbl — €€ OCHOBHBIM
KpoIpenapar KJI€TOK | CBOMCTBOM.
KOXKHLIbI JIyKa
pernyaTroro, pactBop
XJIopuja HaTpHUs
NaCl — nmoBapeHHoO#
couy,
JUCTWIIIMPOBAaHHAs
BOJA, M- IETKa,
¢bunbTpOBaNBHAS
Oymara.
11 | U3yyeHne MHUKPOCKOIUYECKOTO MO3HAKOMHUThCS ¢ | HOyTOyk u USB-mukpockor,
CTPOEHUS TIECHEBBIX TPHOOB MHUKPOCKOIIMUYECKUM | BPEMEHHBII MUKpO- IIpenapar
CTPOEHUEM IJIECEHHU.
IUIECHEBBIX TI'puOOB
Ha IIpUMEpE MyKopa,
NEHULWILIA,
acnepruiuia u
JIPOAKKEH.
12 | U3yueHne MUKPOCKOIIMYECKOTO NO3HAKOMUTbCA ¢ | HOyTOyk u USB-mukpockorn,
CTPOEHHSI 3€JIEHBIX BOAOPOCIIEH MHUKPOCKOIIUYECKUM | BPEMEHHBII MUKpO- Ipenapar
CTPOCHMEM  BOJO- | OJHOKJIETOYHBIX u
pocieil Ha IpUMEpEe | MHOTOKJIETOYHBIX  3€JIEHBIX
CIIUPOTHPBHI, BOJOPOCIIEH.
YJIOTPHUKCA,
XJIOPEJUIBI,
XJIAMUJI0- MOHA/IBI.
HUcnoan3oBanue uudpoBoii
Jlaboparopuu it
ompeaesieHuss  a0MOTHYECKHX
(paxkTopoB cpeabl
13 | Onpenenenne  OTHOCUTEIBHOU OCBOEHME METOJOB | IaTUMK I HM3MEPEHHUs
BII&KHOCTH BO3/yXa OnpeeIeHUs BJIQXKHOCTH, Temnepa-
OTHOCHUTEIIbHOU TYpHBIH 1aT4YUK, HOYTOYK.
BJIaXXK- HOCTHM Ha
UCCIEeyeEMOM
TEPPUTOPUH.
14 | Usmepenue BJI&JKHOCTH U omnpeneneHue U | nUQppoBoi MYJIbTUIATYUK,
TEMIIEPATYPbI CpaBHEHHE JaTYUKK ~ TEeMIlepaTypbl U
B Pa3HBIX 30HAX Kjacca BJIQYKHOCTH U | BIQXHOCTH,  HOYTOyK  C
TEeMIIEpaTypPHbI COOTBETCTBYIOLIUM
IPOrpaMMHBIM 0OecrieyeHueM
15 | Ucnapenue BoabI IUCTHIMHU JI0 U HCCIIeTIOBaHNE uuppoBo  MYJIbTHAATYHK,
1ocJje nojauBa 3aBUCHUMOCTH TEMIIEPATYPHBII J1aT- YUK U
YPOBHSI MCMApPEHUs | AATYUK BIAKHOCTH.
OT BJaX- HOCTH
MTOYBBHI.
16 | Usmepenue YPOBHS OIpezeyIeHNe HOYTOYK, JIaTUUK,
OCBEIIECHHOCTH ¢bukcupyomuii  M3MEHEHUE
B Pa3JIMYHBIX 30HAX YPOBHsI OCBELLIEHHOCTH.
17 | UccnenoBanue  eCTECTBEHHOM MIPOBECTH  aHaIM3 | HOYTOYK 51 JATYHUK
OCBEILICHHOCTH MIOMEILEHUS YPOBHS OCBEILEHHOCTH
KJ1acca OCBEIICHHOCTH B




IIKOJBbHBIX
IIOMCIICHHUAX W Ha

YIIHILIE.

18 | Usyuenue BIIMSIHUSA o0ciiezioBaHue 0ecpoBOIHON MYJIbTUIATUUK
OCBEIICHHOCTH Ha (hu3nvecKoe YPOBHS JUIst IPOBEICHUS
310pOBbE JI0JIeH OCBELIECHHOCTU OMOJIOTNYECKOT0

pabouero MECTa | MOHUTOPHUHTA MU JIaT4YUK
y4allluxcsl B HIKOJE. | OCBELIEHHOCTH.

19 | Onpenenenune TEeMIIEpaTypbl ompeeseHue TEMIIEpAaTypHbIA  JaTYUK U
BO3AYIIHOM Cpe/bl TeMIIepaTyphl HOYTOYK.

aTMochepHOro
BO3/yXa

B pasHbIX
CeNUTEOHBIX 30HAaX,
CpaBHEHHE
HOJY4YEHHBIX
pe3yIbTATOB.

20 | Usmepenue TeMIIepaTyphl OIIBITHBIM IyTeM | TEMIEpPaTypHbIl JAaTYUK U
OCTBIBAOIIEH BOBI YCTaHOBUTH HOYTOYK, €MKOCTH ISl BOJBI
B 3aBUCHMOCTH OT BPEMCHH 3aBUCUMOCTh (pazHoit GopMbI U TITYOUHBI),

CKOPOCTH, MEH3ypKa (MepHBIii
C KOTOpPOW OCTBIBAeT | LIMIIMHID), Maciio
BOJIa, OT ¢ 00beMa, | MOACOJIHEYHOe W Teruias
IO  aHAJOrMM  C | BOJA.

OCTBIBAHUEM  BCETO

o0beMa BOIBI B

MOpE W HEOOJBIION

peke.

21 | U3yuenne Temmeparypsl Ha U3y4eHUE HOYTOYK u JNaTYUK
pasiMYHbIX  y4acTKax  Tela IPOIIECCOB TeMIIepaTyphl.
YenoBeKa pacripeneneHus

TeMIIepaTyphl o
KO)XKHOMY  TIOKPOBY
YeJIOBEKA.

22 | Hapymenue kpoBooOpamieHus HCCIIEA0BaHUE uudpoBoi MYJIBTU/IATUUK,

IPU HAJIOKEHUU KIyTa TEPMOPETYJIATOPHON | HOYTOYK u JaTYUK
GbyHKIAN KPOBH, | TEMIIEPATyphl, TOHKUH IIHYP
000CHOBaHUE (mpouHass HUTH) AnuHONU 40—
HEraTUBHOI'O 60 cMm.

BIIMSIHUSA
MpeKpaIIeHus
KPOBOCHAOKEHUs Ha
Opranel W TKaHU
YeJIoBeKa 3a CYeT
nepeaBInBaHMs
apTepui,
MOCTPOEHHE
rpaduka
B3aMMO3aBUCHMOCTH
TEMIIepaTypbl KOXKH
u JUTATEIIEHOCTH
HAJIOXKEHUS JKIyTa.

23 | uzydenue QyHKIUI KOXKHU n3ydeHue GyHKIUN | TemrepaTypHbIi JIaTyuK,
C TOMOUIbI0 TEMIEPaTypHOIO KOKHOTO TOKpOBa — | HU(PPOBOH MYJIbTHIAT- YHK,
JIATYNKA M JATYNKA BIQKHOCTH TEPMOPETYIIATOP- JTATYUK OTIpeIeIICHUS




HOH "

OTHOCUTEIBbHOM BJIA)XHOCTH,

BBIJICITUTEIIHLHOM, TOHKHM  20-CaHTUMETPOBBII
YCTaHOBUTh IIHYp WJIN PE3UHOBOE KOJbIIO,
B3aMMO33aBUCUMOCTh | TUTACTHUKOBBII MaKeT,
UHTEHCHB-  HOCTH | 00ecreunBaromui
MOTOOTJAEICHUSI M | TePMETUYHOCTh, Jamma ¢
TEMIEPATYPhI pedIIeKTOpOM.

24 | BousHue ¢uznueckux Harpysok U3y4eHUe HOYTOYK U TeMIepaTypHbIH

Ha TEMIIEpaTypy TeJla YeJloBeKa BO3/ICUCTBUS JIATYUK.
(buzmyecKux
Harpys3ok
Ha pacrpeneicHue
TEeMIIepaTyphl
KO)KHOTO  TOKpOBa
YeJI0BEKA.
25 | Onpenenenue TEIJIOBBIX orpezesieHue uuppoBol  MYJIBTHAATYHK,
3¢ PEKTOB paCTBOPEHUS BEIIECCTB TeroBoro 3¢ddexra | TemmneparypHbIi JaTYuK
B BOJIC pacTBOpEHHUS (Taxxe MOKET OBITh
TH/IPOKCH- Jla | UCIIOJIb30BaH JTATYUK
HaTpus NaOH, | BbicOKO#i TemmepaTypsl),
HUTpaTa aMMOHMS | 3 XMMHUYECKUX cTakaHa Ha 50
NH4NO3 u xnopuaa | MJI, CTEKJISHHas  MajoykKa,
xenesa (IIT) FeCl3. | emkocTh

Hcnoab3oBaHue BOJXOPOAHOTO

NMoKa3zarejii Kak HHANKATOpPa

COCTOSIHUSI  Cpeldbl  KHUBBIX

OPraHu3MoB

26 | Ananmuz (u3ydyenue) ph cpens onpeeIcHue mporpamma «udposas
MTOYBBI XapakTepa  Cpelbl | JJabopaTopus»,

(kucnasi, 1IeNOYHas | yCTaHOBIIEHHAsh Ha HOYTOYKe,

Wi  HeWTpaibHas) | pH-gaTunk, TemmneparypHbIil

pa3HbIX BUJOB IOYB, | JATYUK M AATYUK BIAKHOCTHU

MPOAHAIM3UPOBATH | TIOYBHI, nabopaTOpHBIN

NPUTOHOCTh  JTUX | IITATUB C MyTOM

TOYB JUIS | 1 KOJIBIIOM, JabopaTopHas

BBIpAIIBaHUS MIPOMBIBAJIKA, Oymara

Pa3INYHBIX ¢/X | punpTpoBaIbHAs

pacTeHui. u BOPOHKA, npoOupka,
CTEKJITHHAS MmajaoyJka, 2
XUMHUYECKUX CTakaHa
o0bemoM 100—150 mur.

27 | AHaiM3 pH BOJBI  OTKPBITHIX 03HAaKOMJICHHE c | HOyTOyKk u pmatumk pH,
BO/IOEMOB MOHSTHEM nmabopaTopHasi TPOMBIBAJIKA U

«KUCJIOTHOCTBY, buIbTpOBANBbHAS Oymara,
ornpezeneHne mWTaTUB € JiepKaTelieM,
pH BozbI, B3TOMN U3 | CTakaH XUMHYECKHUIA,
pa3IUYHBIX PEaKTHBBI.

HMCTOYHHKOB.

28 | AHanu3 pH npob cHera, B3SITBIX 03HAaKOMMTHCS c | HOyrOyk u patuuk pH,
HA TEpPpUTOPUU  CEeTUTeOHOI MOHSATHEM nabopaTopHasi MPOMBIBANIKA U
30HBI «KHCJIOTHOCTD (bunpTpOBaNHHASL Oymara,

CHEray, npoOBl | ITATHB ~ C  JIepKaTeNeM,
KOTOpPOTO B3ATHl Ha | CTAKaH XUMUYECKHH,
TEPPUTOPUU PEaKTHBBI.

MHKpPOpanoHa.




29 | Ompenenenue mokaszarens ph B | 1 OCBOEHHUE HOYTOyK #  pmatuuk  pH,
TUTHUEHUYECKUX CPENICTBAX METOIUKH nabopaTtopHasi MPOMbBIBAIKa U
onpeneneHuss  pH, | puabTpoBambHAS Oymara,
3HAUCHUE 3TUX | YUCTas BOJIA, MEpHbIS

METOJIOB. CTakaHsbl (8 1mIT.)
C pacTBOpaMu TeJs s Jylia
pa3IMYHbIX MapOK, CTAaKaHbI C
JUCTUJNIMPOBAHHON BojoM (4

IIT. ).

30 | Usyuenue mpouecca 1 orpezesieHue HOYTOYK ©  jgatuuk pH,
CKHCaHHUSI MOJOKa C IIOMOIIBIO U3MEHEHUHN pH | nabopaTopHass mpombIBaji- Ka
rokasatelei ph MOJIOKA, u QuibTpoBanbHas Oymara,

HaXOJAIIErocs Tepmoc  Ha | gmrp (c
B TepMoOce MOopsijaKa | MpoOKoW, TMO03BO- JISIOLICH
30 4acoB | 3ar€pMETU3UPOBaTh  MPOBOJ
(MHKYOAITMOHHBIN pH-meTpa).

NepUoj,  CKUCAHUS

MOJIOUHOTO

IPOAYKTA).

31 | CpaBHeHue pH MUIeBsIX | 1 OCBOEHHE METOJUKH | HOYyTOyK, gatuuk pH, 5

MIPOYKTOB U OJIIOT oTpeIeTICHUS MEpPHBIX CTaKaHOB M YHC- Tas
nokasarenss pH wu |Boma, cok s01m0Ka, COK
€ro 3Ha4YcHHE. MOpPKOBH, MoOJIOKO 2,5 %
xupHoct, kedpup 1,5 %
KUPHOCTH, KOMIIOT u3
CyXxo(pyKTOB, oopr,
KapTo(eNbHOe IMIope.

32 | 3amwura paboThI. 1

33 | 3amuTa paboThI. 1

34 | UroroBoe 3aHsTHE. 1
Hroro; 34y,
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nenatb. — M. MHDITY, 2009.

4. Acmuz MLE. Pasnble cekpetsl. — M.:Jler.mut., 1988.-64c.

d. 5. bosbmion atnac mpupoasl Poccun: MiumrocTpupoBaHHAs SHUUKIONEANS IS
nereit. - M.: Ormont, Poccus Jitn, 2011.

6. bpem A. D. Kuznp xkuBotHbix: B 3 T. / A. O. bpeMm. - Mocksa. Teppa -

Terra,2008.

7. Baruep b.b./Cto Benukux
mo0o3HarenbHbIX. Mocksa 2010.
8. Bricoukas M.B. buonorus. 5-11 knaccel. HeTpaauimonueie ypoku.

yyjgec NOpupoAbl./ DHUUKIONEIUU IS



Uccnenosanue, HTErpupoBaHue, MoJieupoBanue. — Yuutenb, 2009. — 489.

Q. Kacarkuna H. Brexmaccuas pabora mo Omonoruu. 3-8 KIacChl. — YUHUTEINb,
2010. - 160.

10. [TnemrakoB A. A. 3enmensii gom / A. A. IlmemakoB // Mup BOKpyr Hac. —
Mocksa : IIpocsemenue, 2009.

11. [TnemrakoB A. A. 3emensrii mom. Ot 3emim a0 Heba A. A. [liemakos.
Mockga .: [Ipocsemenue, 2008.

12, Tpaitrak J[.1.Kak caenate nHTEpECHONM BHEKIACCHYIO pabOTy IO OHOJIOTHH

Il TIpocBemienue. Mocksa.1971.

13. Tsarnoa C.B. HMccinenoBanus M TpOEKTHas ACSATENBHOCTb Y4YalUXCS TIO
ouonoruu. — Ilimanera, 2011. — 256.

14, Xpecromatus o 6uonorun: bakrepu. I'puObr.Pacrenns/ ABT.-cocT.
O.H.[Iponoga. — Capatos: Jlumeii, 2002. — 144c.

15. A uny Ha ypok Ouonoruu: 3oonorusi: becriozBonounsie: Kuura ajst yauress.

— M.: U3narensctBo «IlepBoe centsadpsi», 1999.— 366¢.

OoOopynoBaHue 1 MOCOOMSI K 3aHATHSAM:

. O6opynoBanue 1Mo OMOJIOrUM U 3KoJoruu 1eHTpa «Touka Poctay

. HatypanbeHblie mocodust (peanbHble 00bEKTHI )KUBOM M HEKUBOU TPUPOBI)

. N300pa3utenbHble HArAIHbIE TOCOOUs (PUCYHKH, CXEeMAaTHUYE€CKUE PUCYHKH,
CXEMBI, Ta0JIMIIb) TIJIAKATHI, TPE3CHTAIUU.

. KOMITBIOTEP, MYJIbTUMEIUIHBIN TIpoekTop, DVD

NudpopmanuoHHbie MCTOYHUKH, HCIIOJIb3yeMble MPUCOCTABJIEHUN MPOTrPaMMBbI:
JJIeKTPOHHBIE Y4eOHUKH:

1. OtkpsoiTas ouosnorus. (oudnuoreka I'MIMI)
2. 1C: Penetutop. buonorusi.

HNuTepHer — agpeca caiToB
- Caiit MunoOpHayku 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

- @ecTuBaib MEeJarorn4eCcKux 1501 (S)7¢ «OTKpBITHIN YPOK»
http://festival.1september.ru/articles/514689/



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

- ConmanpHas CETh pabOTHHUKOB oOpa3oBaHUs
http://nsportal.ru/shkola/biologiya/library/sistema-raboty-s-odarennymi-i-

Jns yqamuxcst ¥ poauTesien:

Bukunenus http://ru.wikipedia.org/wiki/MoTtuBarms

Caiir xyprana «lccnemoBarenbckas paboTa MIKOJIbHUKAY. [IyOMMKyIOTCS OCHOBHBIC
MaTepuaibl, N30paHHbIE TEKCThI, UH(OPMALIUSA 10
noanucke. WWw.issl.dnttm.ru

Caiit — 0030p HcCIeq0BaTENbCKUX U HAYYHO — MPAKTHYECKUX FOHOIIECKHUX
KOH(pEepeHLnl, CceMUHapoB, KOHKypcoB. OpraHuzoBaHo on-line pa3melieHue
HOPMATUBHBIX IOKyMEHTOB IO KOHKYpCaM OT BCEX JKEJIAOIIHX.

www.konkurs.dnttm.ru

- CouunanpHas CETh pabOTHUKOB o0pazoBaHus
http://nsportal.ru/shkola/biologiya/library/sistema-raboty-s-odarennymi-i-

Jnst yqamuxcst ¥ poauTesien:

Buxnneaus http://ru.wikipedia.org/wiki/MoTuBaus

Caiir xypnana «lccnenoBarenbckas paboTa MIKOJIbHUKAY. [IyOnuKyOTCS OCHOBHBIE
MaTepHalibl, U30paHHbIE TEKCThI, THPOPMAIIUS 110
noanucke. WWw.issl.dnttm.ru

Caiit — 0030p HUccaea0BaTENbCKUX U HAYYHO — MPAKTHYECKUX FOHOIIECKHUX
KOH(epeHLUid, CeMHHApOB, KOHKypcoB. Opranu3oBaHo on-line pa3mMelieHue
HOPMAaTUBHBIX JJOKYMEHTOB IO KOHKYPCaM OT BCEX JKEJAOIIHX.

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

http://centrdop.ucoz.ru

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

- ®ecrtuBainb Me1aroru4yecKux 1591 ()% «OTKpBITHII YPOK»
http://festival.1september.ru/articles/514689/



http://nsportal.ru/shkola/biologiya/library/sistema-raboty-s-odarennymi-i-
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%82%D0%B8%D0%B2%D0%B0%D1%86%D0%B8%D1%8F
http://www.issl.dnttm.ru/
http://www.konkurs.dnttm.ru/
http://nsportal.ru/shkola/biologiya/library/sistema-raboty-s-odarennymi-i-
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%82%D0%B8%D0%B2%D0%B0%D1%86%D0%B8%D1%8F
http://www.issl.dnttm.ru/
http://www.konkurs.dnttm.ru/
http://www.edu-eao.ru/images/stories/masterklass/him-biolog.pdf
http://centrdop.ucoz.ru/
http://www.moi-universitet.ru/schoolkonkurs/KonkursAMO
http://festival.1september.ru/articles/514689/













