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IlosicHUTENILHAS 3aIUCKA

BueypouHasi 1esTe’abHOCTh SIBISIETCS COCTAaBHOM YacThi0 y4eOHO-BOCIIUTATEIHHOTO
mpolecca 1 OAHON 13 GopM OpraHU3aIi CBOOOTHOTO BPEMEHH YUaIIUXCsl.

OCHOBHBIM IIPEUMYIIIECTBOM BHEYPOUHOM JEATEIBHOCTH SIBISIETCS IPEICTABIICHUE
00Oy4aromuMcsi BO3MOKHOCTH IIMPOKOTO CIEKTpa 3aHATHI, HANpaBICHHBIX Ha MX
Pa3BUTHE U OCYIECTBICHUE B3aUMOCBS3U U

MPEEMCTBEHHOCTH OOIIETO U JOTOJIHUTEIFHOTO 00pa30BaHus B IIKOJIE U BOCIUTAHUSA
B CEMbE ,JIsl BBISIBIICHUS! MHAWBHIyaJIbHOCTH peOEHKa. B mikone

yJamumecss TOJIy4aroT OO0beM 3HAHHM, OMPEJCICHHBI paMKaMu 00pa30BaTEIHHOU
MIPOrpamMMbl, KOHKPETHOM Y4Y€OHOM IUCUUIUIMHBL. Pa3BUTHIO HHTEIIEKTyalbHOU
OJIapEHHOCTH YYalIUuXCs MOTYT CIIOCOOCTBOBATh 3aHSTHS B CHCTEME BHEYPOUHOU
BOCIMTATEIbHON PabOTHI, OPraHU30BaHHOW MPU KaOMHETE OMOJIOTHH.

IIpuMeHeHne UrpOBOM METOIUKH IS Pa3BUTHSI MHTEIJIEKTA [TO3BOJIUT

IIKOJIbHUKAM CAaMOCTOSATEIBHO MOJy4yaTh Oojee IiyOOKHEe 3HaHMsI MO OTIENIbHBIM,
MHTEPECHBIM ISl HUX TEMaM, JJIEMOHCTPUPOBATh UX B MHTEIIEKTYaJIbHBIX
COPEBHOBAHMUSIX.

[Iporpamma BHEYpOYHOM JEATEIBLHOCTH pa3pab0TaHa B  COOTBETCTBHH  C
TpeOoBaHMSIMHU  (heIepaTbHOTO TOCYIapCTBEHHOTO O00pa30BaTEIBHOTO CTaHAapTa
OCHOBHOro oOmiero oOpazoBaHus (mpukaz MuHHcTepcTBa 00pa3oBaHUS W HAYKH
Poccuiickoit ®@enepanuu ot 17 nexadbps 2010 r. No 1897) u nokaidbHBIMU aKTaMu
00pa3oBaTeILHON OpraHU3alliH.

OcHoBHasi 1eJb: BCECTOPOHHEE pA3BUTHE IIO3HABATENIBHBIX CIIOCOOHOCTEH U
OpraHu3alys 10Cyra y4auuxcsl.

3agaum:

- pacIMpsITh KPyro3op, MOBBIIATH MHTEPEC K IMPEAMETY, MOIMYJApU3ALUS
VMHTEJUIEKTYAJIbHOTO TBOPUYECTBA;

- Pa3BHUBAThb JIOTMYCCKOC MBIIIJIICHUC, YMCHHA YyCTaHABJIMBATHL IMPUYWMHHO —
CICACTBCHHBLIC CBsA3M, YMCHHUSA PACCyXKJAaTb W ACJIATb BBIBOJALI, IIpOIIaraHaa KyJibTa
3HAHUHN B CUCTEME AYXOBHBIX HCHHOCTeﬁ COBPEMCHHOI'O ITOKOJICHU A,



- Pa3BUBATb HABBIKU KOJIJIEKTUBHOM pa6OTBI, BOCIIMTAHUC IIOHHMMAaHUA
A3CTETUYECKOMU HCHHOCTH IIPUPOOBI, O6’[>CI[I/IH6HI/Ie M OpraHnu3anusa J0Cyra
ydqalmuuxcs.

IIporpamma cTpouTcsi HAa OCHOBE CJIEAYIOIIMX NPHUHIMIIOB:

- PaBEHCTBO BCEX YYACTHUKOB,

- T0OPOBOJILHOE TIPHUBIICUCHUE K MPOIIECCY MEATCTLHOCTH;
- yepe0oBaHne KOJIJIEKTUBHON U MHIUBUAYJIbBHOU pabOTHI;
- CBOOO/IHBIN BBIOOP BUJIA EATEIBHOCTH;

- HPABCTBEHHAss OTBETCTBEHHOCTh Ka)JOIO 3a CBOM BBIOOp, MpoIEecc u
pe3yibTaT 1eATeIbHOCTH;

- pa3BUTHE 1yXa COPEBHOBAHUs, TOBAPUILECTBA, B3aUMOBBIPYUKH;
- Y4eT BO3PACTHBIX M MHJIMBUAYATbHBIX OCOOEHHOCTEM.

MertanpeaMeTHbIe CBA3M.

. OCBOCHHME CIOCOOOB pelIeHHus TpoOJeM TBOPYECKOTO H
MIOMCKOBOTO XapaKTepa;
. (¢opMupoBaHHEe yMEHHUS IUJIaHUPOBATh, KOHTPOJIMPOBATH MU

OIICHWBATH JCHCTBHUS B COOTBETCTBUH C TIOCTABJIICHHOMN 3a/1aueii U

YCIOBUSIMH €€ peanu3alliM;, OIpeAeyarh Haubonee d3PQPeKTUBHBIE CIOCOOBI
JOCTKEHUSI pe3yJIbTaTa;

. dbopMHupoBaHWE yMEHUs IMMOHWMATh MPUYMHBI yCIeXa/Heycrexa
JEATETBHOCTH U CITOCOOHOCTH KOHCTPYKTHBHO JICHCTBOBATH JIAXKE B

CUTyaIlMsIX HEeyCIexa,

. OCBOCHHME HAuYaJbHBIX (POPM MO3HABATEILHON W JIMYHOCTHOU
peduexcuu;
. OBJIQJICHUE JIOTUYECKUMU EUCTBUSIMU CPAaBHEHUS ,aHAIN3A,

CUHTE3a, 0000IIEHNs, YCTAHOBJICHUS aHAJOTUA M NMPUYUHHO-CJIEJCTBEHHBIX CBSI3EH,
IIOCTPOEHHUS PACCYKIACHUM;

. TOTOBHOCTH CHYIIATh COOECEHUKA M BECTU JUAJIOT; TOTOBHOCTh
IIPU3HABATh BO3MOYKHOCTD CYLIECTBOBAHUS PA3JIMYHBIX TOUEK 3pEHUS U

paBa KaKJ0r0 UMETh CBOIO; U3JIaraTb CBOE MHEHHE U apIYMEHTHPOBATh CBOXO TOUKY
3peHus U OLIEHKY COOBITUH;

. ompezeneHue oOIIel 1enu W MyTed e€ MOCTHKEHHUS; YMEHHUE
JIOTOBApUBATHCS O paclpeesieHnu (yHKIUN U poJiel B COBMECTHOIA

NEATEIBHOCTH; OCYLIECTBIIATh B3AUMHBIN KOHTPOJIb B COBMECTHOMN

JESTeIbHOCTH, aJeKBAaTHO OILICHWBATh COOCTBEHHOE TMIOBEACHHE U TIOBEICHUE
OKPY’KaIOILHUX;



. OBJIAACHUC 0a30BBIMU NpeAMCTHBIMHU W MCXKIIPCAMCTHBIMU
I[MOHATHUAMU, OTPAKAIMUMHA CYHICCTBCHHBIC CBSA3H U OTHOLICHUSA MCXKIY 00BbEeKTaMU
" 1mpoucccaMu.

OO0mas xapakTepuCTHKA IPOrPaMMbl BHEYPOUHOH JAeATeJIbHOCTH.

[IporpammMa BHEYpOYHOW JAESATEIBHOCTH HOCUT PA3BUBAIOLIMI XapakTep ,LEJbIO
KOTOPOH sIBIIsI€TCS (POPMUPOBAHNE TTOUCKOBO-UCCIEA0BATEIbCKUX,
KOoMMyHHMKaTUBHBIX YMEHUH IIKOJIbHUKOB, UHTEJUIEKTA YUaILUXCS.

BaxueiiimuMm  npuoputreroM 001iero o0Opa3oBaHuUs SABIAETCS  (OPMUPOBAHUE
o0Iey4eOHbIX YMEHUW M HABBIKOB, KOTOpBIE MPEIONPENEISIOT YCIEUTHOCTb
BCErOMOCIEAYIONIET0 00yueHus peoeHKa.

Pa3BuTHE JNMYHOCTHBIX KayeCTB W CIHOCOOHOCTEW NIKOJIHHUKOB ONHPAETCA Ha
IpUOOPETEHNE UMH OIbITa Pa3HOOOPA3HON JIEITEILHOCTH © Y4eOHO-
M03HABATEJIbHOMN ,[IPOEKTHO-UCCIIEIOBATENIbCKOMN ,lTPAKTUUECKOM, COLIMATBHOIA.

3aHATHA 110 TPOTPaMME BHEYPOUHOM AEATEIBLHOCTU Pa3/IeNIEHbl HA TEOPETUUECKHUE U
npaktuyeckue. IIpuuém neATeNbHOCTh MOXKET HOCHUTh KAaK TPYNIIOBOW,TaK U
VHJIMBUIyaJIbHBIM XapakKTep.

JlesTenbHOCTh TIKOJIBHUKOB TP OCBOEHWUU TIPOTPAMMBI HWMEET OTJIMYUTEIHHBIC
0COOEHHOCTH:

- NpaKkTHYeCKass  HaIPaBIICHHOCThb, KOTOpass  ONpeAcisieT  CrenuduKy
COJICp)KaHMS M BO3PACTHBIC OCOOCHHOCTH JICTEH;

- IpyIIoBOil Xapaktep paboT OyAeT cnocoOCTBOBaTH (POPMHUPOBAHUIO
KOMMYHHKATHUBHBIX YMEHUH, TaKUX KaK YMEHHE paclpeaemsaTh OO0S3aHHOCTH B
rpymrne, apryMeHTHPOBAaTh CBOIO TOUKY 3pEHUS U JIp.;

- B COJICP)KAHUE JEATEIBHOCTH 3aJI0KEHO OCHOBAaHHME ISl COTPYIHUYECTBA
JeTel ¢ YiIeHaMH CBOCH CEMb U ,4TO 00SCIICUNBAET PeaIbHOC B3aUMOICHCTBHE
CEMbH U IIKOJIBI;

- peanu3yeT 3a7ady BBISBICHUS TBOPYECKUX CHOCOOHOCTEH, CKIIOHHOCTEHW U
OJIAPEHHOCTEN K Pa3IUYHBIM BHUJIAM JIESITEIIBHOCTH MOCPEICTBOM BOBJICUEHUS UX B
TBOPYECKYIO AESATEIbHOCTb.

AKTYaJIbHOCTh TIPOTPaMMbl  3aKJll04aeTcd B  (QOPMUPOBAHMM MOTHBALMU K
[[eJICHANPABICHHON T[103HABATEIbHOW JIESITENIbBHOCTH, CaMOPAa3BUTHIO, a TaKXKe
JUYHOCTHOMY U MPOdeCcCHOHATBHOMY CaMOOTIPEAEICHUIO YUalIUXCsl.

IIpakTHyeckass HAMPaBJIEHHOCTH COJEP:KAHMS TPOrPAMMBI

3aKJII0YAeTCsl B TOM, YTO COJIep)KaHHe Kypca oOecrieynBaeT NpruoOpeTeHre 3HaHun
U yMEHUH, MO3BOJSIIONIMX B JaJIbHEWIIIEM HCIOJIb30BaTh HMX KaKk B IIpolecce
oOy4YeHHs] B pa3HbIX IUCUMIUIMHAX, TaK U B TOBCEIHEBHOM MU3HMU JUIsl PELICHUS
KOHKPETHBIX 3a/1a4.



®opMbl 3aHATHI BHEYPOUHOH JIeATeJIbHOCTH: Oecena, urpa,

KOJUICKTUBHBIE W WHIWBUIyaJIbHBIC WCCJICAOBAHMS, CaMOCTOsATEIbHAs pabora,
JOKJIaJl, BBICTYIUJICHHWE, BBICTAaBKa, y4acTUE B KOHKypcax W T.1. JlanHbie (opMmbI
paboThl  JalOT  JETSAM  BO3MOXXHOCTh  MAaKCHMAaJbHO  MPOSBISITH  CBOIO
aKTUBHOCTb,H300PETATEIbHOCTh, TBOPYECKUA W MHTEIUICKTyaJIbHBIA MOTEHIIMAT U
Pa3BUBAIOT UX YMOLMOHAJIBHOE BOCIIPUATHE.

MecTo 1aHHOT0 Kypca B Y4eOHOM ILIaHe.

[Iporpamma paccuurana Ha | rom oOyyenus (34 yacoB B roia, |1 yac B
HEZeII0).3aHsATHS 110 IPOrpaMMe MPOBOISITCS BO BHEYPOUHOE BPEMS C
UCIIOJIb30BaHuEM 00opyaoBanus nieHTpa « Touka Pocta» mo BUOJIOT'NU.

HeHHOCTHbIe OPMEHTHUPLI COACPKRAHUA MMPOrpaMMbI BHeypﬂqHOﬁﬂeﬂTeﬂbHOCTH.

B pesymbrare ocBOeHHS MpoTrpaMMbl BHEYPOUHOUM AesaTeNbHOCTH «bmomorus ms
M0003HATEIBHBIX» 00yUYaroNuecs Ha CTYIIEHU OCHOBHOTO OOIIIETO
00pa3oBaHuUs:

- MOJIy4aT BO3MOXXHOCTh PaCHIMPUTh, CUCTEMATU3UPOBATh U YTITyOUTh
MCXOJIHbIE TPEJICTABICHUS O MPUPOIHBIX OOBEKTaX M SIBICHUSIX KAaK KOMIIOHEHTaX
€IUHOTO MHpA, OBJANACIOT OCHOBAMHM MPAKTUKO-OPHUEHTUPOBAHHBIX 3HAHUU O
MPUPOJE ,IPUOOPETYT LEIOCTHBIN B3IJISIT HA MUD;

- TIO3HAKOMSITCS C HEKOTOPBIMH CIOCO0aMU U3Y4YEeHHS IPUPO/Ibl, HAUHYT
OCBaMBaTh YMEHHMsI MPOBOJUTH HAOIIOJEHHUSA, CTABUTH ONBITHI, HAy4aTcs BUIETh U
ITIOHMMATh HEKOTOPBIE MPUUYUHHO-CIICICTBEHHBIE CBA3U B OKPYKAIOIIEM MUPE;

- MOJIydaT BO3MOXHOCTb HAy4YUTbCS HCIHOJIB30BaTh PA3JIMUYHBIE CIIPABOYHBIC
u3NlaHus (CIIOBapH, HHIUKIONEANH, BKIIOYas KOMITBIOTEPHBIE) W JIMTEPATypy O
MPUPOJIE C IETBI0 MOUCKA TMO3HABATENIbHON WH(OpMAaIMU, OTBETOB HA BOIPOCHI,
O0OBSCHEHU, JUTsI CO3/IaHMsI COOCTBEHHBIX YCTHBIX MJIM MUChbMEHHBIX BHICKa3bIBAHUM.

JInuHoCTHBIE, MeTanpeaMeTHbIe " npeaMeTHbIe pe3yJabTaThl
0CBOCHHMAY4YeOHOr0 NMpeaMeTa

B coorBerctBHM ¢ TpeOOBaHWUSMH K peE3yJbTaTaM OCBOCHHS OCHOBHOM
o0OpazoBarenpHOI MporpaMmbl 001IeT0 00pazoBanus DeaepanbHOTO
['ocynapctBeHHOr0o  00pa3oBaTeNbHOTO CTaHAapTa OOy4YeHHE HampaBlIeHO Ha
JTOCTIDKCHUE  YYAIlUMHUCS  JIMYHOCTHBIX, METANpPEAMETHBIX W  MPEAMETHBIX
pE3yNbTATOB.

JInyHOCTHBIE pPe3yJIbTAThI OTPAXKAIOTCS B UHANBHUIYAIbHBIX KAU€CTBEHHBIX
CBOMCTBAaX y4YalIMXCsi, KOTOPbIE OHHU JOJDKHBI MPHUOOPECTH B MPOLECCE OCBOCHUS
y4eOHOro MpeaMeTa:



- y4eOHO-TI03HaBaTEIbHbIM MHTEpEC K HOBOMY ydyeOHOMY MaTepuainy M crocodam
peIICHUsI HOBOM 33/1a4H;

- OpHEHTAlMs Ha TOHMMAaHUE NMPUYUH ycIiexa BO BHEy4YEOHOH NE€ATEIbHOCTH, B TOM
YICJIe HAa CaMOaHAJIN3 U CAMOKOHTPOJIb pPe3yjIbTaTa, Ha aHAJIU3 COOTBETCTBUS
pE3yNIbTAaTOB TPEOOBAHUAM KOHKPETHOW 3a/1auH;

- CIIOCOOHOCTh K CaMOOIICGHKE Ha OCHOBE KPUTEPHUEB YCHENTHOCTH B HEy4deOHOMU
JIeSITEIIbHOCTH;

- YyBCTBO MPEKPACHOTO M JOCTETHYECKME YyBCTBA HAa OCHOBE 3HAKOMCTBA C
MPUPOJHBIMH OOBEKTAMH.

MeTtanpeaMeTHble Ppe3yJbTaThl XapaKTEPU3YIOT YpPOBEHb C(HOPMUPOBAHHOCTU
YHUBEPCAIbHBIX CHOCOOHOCTEHM y4YalllUXcs, MPOSBIAIOIIMXCA B MO3HABATEIbHOU H
IIPAKTUYECKON AEATEIBHOCTHU:

HCIIOJIB30BaHHUC CHp&BO‘-IHOﬁ n HOHOHHHTCHBHOﬁ JIUTCPATYPHI;

- BJIaACHHUC HUTUPOBAHWCM U PA3IMYHBIMU BUAAMHW KOMMCHTAPUCB,
- HCIIOJIb30BAHHWC PA3JIMYHBIX BU0B H8,6J'IIOI[€HI/I$[;

- Ka4CCTBCHHOC U KOJIMYCCTBCHHOC OIIMCAHUC N3y4aCMOI'0 O6”beKTa;
- IPOBCIACHHC OKCIICPUMCHTA,

-  HCIIOJIb30BAaHHC PAa3HbIX BUIOB MOACIUPOBAHUA.

IIpeaMeTHble  pe3yabTaThbl  XapaKTEPU3YIOT  OMNBIT  y4YalluXcs, KOTOPBIU
npuoOpeTaeTcsi M 3aKperuisieTcsl B IMPOIECCE OCBOEHHUS MPOrpamMMbl BHEYPOUHOM
NEeATEIbHOCTH:

- OCYIIECTBIISATh MOUCK HEOOXOIUMOMN MHGOPMAIIMH JIJIsi BBHITIOJIHEHHSI BHEYIEOHBIX
3aJIaHUi C UCTIOJIH30BAaHUEM y4E€OHOM JIUTEpaTypPhl U B OTKPHITOM

WH)OPMAITMOHHOM  TIPOCTPAHCTBE, OSHIUKIONEAUN, CIPABOYHUKOB (BKIIOUAs
AJIEKTPOHHBIE, ITU(PPOBBIC),KOHTPOIUPYEMOM TIpocTpaHcTBe HTEpHETA;

- IIPOBOJUTH CPABHCHHUC U KJ'IaCCI/I(bI/IKaI_[I/IIO 110 3aJaHHBIM KPpUTCPUSM,
- YCTaHaBJIUBAThb IIPUINHHO-CIICACTBCHHBIC CBA3U B U3YyHACMOM KPYTIC HBHGHHfI;

- CTpPOUTH paccykJeHusi B (opMe CBSI3U MPOCTHIX CYXKACHHM 00 0O0bEeKTe, ero
CTPOEHHUHU ,CBOMCTBAX U CBS3SIX.



Conep:xaHue nporpaMmmbl



Beenenue (1 4.)

Temal.Ucnosb3oBanue usb-MuKpocKona i u3y4eHust
00bexToB (12 yacoB).

1. TloaroroBka MHKpOCKOIa
2. Vcmonb3oBaHUE Usb-MHKPOCKOMA JJIST U3yYCHUS
00BEKTOB

3. CTpoeHue pacTUTEIIFHOU KICTKH

4. HaOmoneHue 3a JIBMKEHHEM IIMTOIUIa3Mbl B KJIETKE PacTEHUN

5. H3yueHue nokpoBHON TKaHU PacTEHUI

6. HM3yueHue npoBOJAIICH TKAaHW OPraHOB PACTCHUH

7. MHUKpPOCKONMYECKOE CTPOCHHE KPOBHU HYEIOBEKa
U JISTYIIKA

8. H3yuenue cmoco0OB IBWKCHHS OJTHOKJICTOYHBIX
KUBOTHBIX

9. H3yueHue >XMBOTHBIX TKAaHEW, TKaHEW opraHu3Ma
YyeJ0BeKa Ha TOTOBBIX MUKpOIIpenapaTax

10. [Ina3zmMonu3 U AEMIa3MOJIU3 B KIETKAaX KOXKHUIIBI
JyKa pen4aroro

11. 3yueHne MUKpPOCKOITMYECKOTIO CTPOSHUS
TIJIECHEBBIX TPHOOB

12. syueHne MUKPOCKOITMYECKOTO CTPOCHHUS 3€I€HBIX

BOJIOpOCIIECH

Tema 2.Ucnonb3oBanune nudpoBoii JadopaTopun s onpeneaeHuss abuornyeckux ¢gpakropon
cpeabl.(134.)

RPRo0o~NoGaR~WONE

0.
1.
12.
13.

Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3AyXa

W3mepeHnue BIaXXHOCTU U TEMIIEpaTyphl B pa3HbIX 30HaX Kjacca.
Hcnapenue BobI JINCTHIMU J0 U TIOCTIE MOJIUBA

N3mepenne ypoBHs OCBEIIEHHOCTH B Pa3JIMYHbIX 30HAX

HccnenoBanne eCTECTBEHHOW OCBEIIEHHOCTH NOMELIEHUS Kiacca
N3yyeHnne BIUsSHUSA OCBEIIEHHOCTH Ha (U3NYECKOE 3/10POBbE JIOACH.
Omnpenenenne TemnepaTypbl BO3IyIIHON Cpeabl

N3mepenue teMiieparypsl OCTBIBAIOLIEH BOJBI B 3aBUCMOCTH OT BPEMEHU
N3yyenue temneparypbl Ha pa3IMUHbIX yYacTKaxX Teja yeloBeKa
Hapymenne kpoBooOpaiieHus Mpy HAJIOXKEHUU KIyTa

N3zydenune QpyHKIMIA KOXKH C IIOMOIIBIO TEMIIEPATYPHOTO 1aTYMKA U IaTYNKA BIAXKHOCTH
Bnusinue ¢pusnueckux Harpy30K Ha TeMIIepaTypy Tesa 4eloBeKa
Omnpenenenue TeroBbIX A3G(HEKTOB PACTBOPEHUS BELLIECTB B BOJIE

Tema 3.Ucnosib30BaHne BOAOPOJHOI0 MOKA3ATeNIsl KAK
HHIUKATOPA COCTOSIHUS CPelbl ’KUBbIX OPraHu3sMoB (6 yacoB)

1.

Amnanu3s (u3yueHue) ph cpeasl HOYBBI



AHanu3 pH BOJbI OTKPBITBIX BOJOEMOB

Amnanu3 pH po0 cHera, B3SThIX HA TEPPUTOPHH CEIUTEOHON 30HBI
Onpenenenre mokasareisi ph B THMTUEHUYECKUX CPENICTBAX
W3ydenue mporecca CKUCaHHUs MOJIOKA € TIOMOIIBIO TTOKa3zaresel ph
CpaBHEHHE pH MULIEBBIX TPOAYKTOB U OO

ok wnN

IpeanoJiaraemMple pe3yabTaThl peajn3anui MPOrpaMMbl

B mporiecce mpoxoskaeHns IPOrPaMMBbI JOJKHBI OBITh JOCTHTHYTHI CIICIYIOIINE PE3YIbTATHI:
1 VYposens pesyabraTos:

«IIpnodpeTenne cOUAIBLHBIX 3HAHUIN»

1) JluunocTHBIE KadecTBa:

- YBaxuTeIbHOE OTHOIICHUE K TPYIy U TBOPUYECTBY CBOMX TOBAPHIIICH;

- (opMHpOBaHUE CTETUYECKUX YyBCTB, IO3HABATEJIbHBIX HHTEPECOB U MOTUBOB, HAIIPABJICHHBIX
Ha U3Yy4YEHUE KUBOU IIPUPOJBL;

2) yHuBepcaibHbIE CHOCOGHOCTH

- YMCHHC BUACTb U IOHUMATb 3HAYCHUC HpaKTquCKOfI Hl’”pOBOﬁ JACATCIIBHOCTH,

OIIBIT B IPOEKTHO-UCCIIEOBATEIBCKOMN NEATEIbHOCTH
-yMeHue padoTaTh C pa3HbIMU UCTOYHUKAMU UH(POPMALIH;

- OBJAJ€HHE COCTABIISIOIINMHU HUCCIEA0BATEIHLCKON 1 Hay‘{HO'HpaKTI/I‘{eCKOﬁ
ACATCIIbBHOCTH, CTABUTH BOIIPOCHI, Ha6J'IIOI[aTL, MMPpOBOAUTD DKCIICPUMCHTBI, ACJIaTh BBIBOJABI U
3aKIIIOYCHUAA, O6’L$ICHSITL, JAO0Ka3bIBaTh, 3alllUIIIaTh CBOHU UACH,

-(popMuUpOBaHNE UHTEIUIEKTYaIbHBIX YMEHUH (J10Ka3bIBaTh, CTPOUTH PACCYKIEHUS, aHAIM3UPOBATh,
CpaBHUBATb, JEJaTh BHIBOJBI U JIP.)H CTETUYECKOTO OTHOLICHUS K KHUBBIM 00bEKTaM;

= 3HaHHC OCHOBHBLIX INPUHIMWIIOB U IIPaBUJI OTHOIICHUSA K JKUBOH npupoae.
2 YpoBeHb pe3y/IbTaTOB:

«®opMHpPOBaHHE IEHHOCTHOI0 OTHOLIEHHUS K CONHAILHOM pPeaibHOCTHY
1) JMYHOCTHBIE KaYecTBa:

- HaBBIKU UHJUBHUIYaTLHOU JIESTEIBHOCTH B MPOIIECCE MPAKTUUECKOM padOThI MO PyKOBOJICTBOM
YUUTES;

- HaBBIKM KOJUIEKTHBHOM JEATEIILHOCTH B MPOIIECCE COBMECTHOM TBOPUYECKOM pabOTHI B KOMaH/IE
OJIHOKJIACCHUKOB TI0J1 PyKOBOJICTBOM YUHTEJIS;

- YMEHHE COTPYAHHYATH C TOBAPHUIIIAMHU B TIPOIIECCE COBMECTHOM JEITEIHHOCTH, COOTHOCHTH
CBOIO YaCTh paOOTHI C OOIIKUM 3aMBICIIOM;

2) yHHMBepcaJbHbIe CIIOCOOHOCTH:

-  CcHocoOHOCTh BBIGI/IpaTI: [CJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX I[GﬁCTBHSIX " MOCTYIIKax I10



OTHOIIECHHUIO K KMBOM IPUPOJE ,340POBbI0 CBOEMY M OKPY’KAIOIINX;

- CHOCOOHOCTH TMepeaaBaTh SMOIMOHATBHBIC COCTOSIHHSI M CBOE OTHOIIICHUE K IPUPOJIC, YETIOBEKY,
00111eCTBY;

3) ONBIT B MPOEKTHO-HUCCIEI0BATEbCKOI 1eITeJbHOCTH:

- YMEHHE OPTaHHW30BaTh CBOIO YUCOHYIO IEATEIHHOCTh :OMPEACIATh IeNIb PabOThI, CTABUTH
3aJ]auu, MJIAHUPOBATh — OMPEACIISATH MOCIEIOBATEIBHOCTD JICHCTBUIN M TPOTHO3UPOBATH
pe3yNIbTaThl pabOTHI;

- YMEHHE OCYIIECTBISATH KOHTPOJIb U KOPPEKIIHIO B CIIyyae OOHApy>KEHUs OTKJIOHEHUH U OTIIMYUI
[P CIUYEHUHU PE3YJIBTATOB C 33JaHHBIM 3TAJJOHOM;OLIEHKA PE3yJIbTaTOB Pa0OThI — BBIJEIECHUE U
OCO3HaHHUE y4alluMcs TOTO, YTOY>KE€ YCBOCHO M UTO €lle MOAJICKHUT YCBOCHHUIO, OCO3HAHHE KauecTBa
Y YPOBHSI YCBOCHHUS.

3 ¥Yposens pesyabratoB:«Iloayuenne caMoCTOATENILHOIO 0GLIECTBEHHOIO JeiiCTBHSI»

1) JluunocTHbIe KadecTBa:

- yMeHHe 00CYXIaTh ¥ aHAJIM3UPOBATh COOCTBEHHYIO J€STEIbHOCTh U PaOOT Y OJJHOKJIACCHUKOB C
ITO3MIIMH 3a7a4 JAHHOM TEMBI, C TOUYKH 3PEHMS COJEPKAHUSA U CPENCTB €0 BBIPAKEHNUS,

2) yHuBepcajbHbIE CIIOCOGHOCTH:

- yMeHHe CIyIIaTh ¥ BCTYNATh B JMAJIOT, y4acTBOBATh B KOJLIEKTHBHOM

00CYK/IEHHHU MPOOJIEM; HHTETPHPOBATLCS B TPYIIY CBEPCTHUKOB M CTPOMTH MPOILYKTHBHOE
B3aUMOJICHCTBUE CO CBEPCTHHKAMH U B3POCIBIMIL

- yMeHmHe aJ[eKBaTHO UCTIONb30BaATh PEUeBble CPECTBA IS TUCKYCCUH
HapryMeHTaHHHCBOGﬁHOSHHI/II/I,CpaBHI/IBaTI)paSHLIeTOIIKI/BpeHI/ISI,
apryMEHTHPOBATHCBOIOTOUKY3PEHHS,0TCTANBATECBOIOO3HIINIO;

3) ONBIT B IPOEKTHO-HCCIEA0BATEILCKOI e TeTbHOCTH:

= BBIPpaXXCHUEC B HFpOBOﬁ JACATCIIBHOCTH CBOCI0 OTHOMICHUSA K ITPUPOAC

Oo0yuaromuecs CMOryT:

. Y3HaBaTh )KUBOTHBIX U NTULl B IPUPOJIE, HA KAPTUHKAX ,I10 ONMCAHUIO;
. YXaXXUBAaTh 3a JIOMAIIHUMU KUBOTHBIMU U NITULIAMU;

. BBITIOJTHSITH TIPABHJIA SKOJIOTUYECKH COOOPA3HOTO MOBEICHUSI B TIPUPO/IC;

. MIPUMEHATH TEOPETHUECKUE 3HAHUS PU OOIIIEHUHN C KUBBIMU OpTraHU3MaMUH B
MPAKTUYECKOU IESATEIBHOCTH 110 COXPAHEHUIO IPUPOJHOIO OKPYKEHHS U CBOETO 310POBBSI;
. YXaXXUBATh 3 KyJIbTYPHBIMU PACTEHUAMU U JOMALIHUMH KUBOTHBIMH;

. JIOKa3bIBaTh, YHUKATHHOCTh U KPACOTY KaXKJIOTO MPUPOIHOTO 0OBEKTA;

. 3a00THTHCS 00 03/TOPOBJIICHUN OKPYKAIOIICH MIPUPOTHON Cpebl;

. MPEABUIETh NTOCIEACTBUS IESITENBHOCTH JIFOAEH B IPUPOJE;

. OCYIIECTBIISITH IKOJIOTUYECKU COOOpa3HbIe MOCTYIIKH B OKPY>KaIOLIEH MpUPO/IE;

. CTaBUTh MPOCTEUIIINE OMBITH C 00bEKTAMH KHUBOU U HEXKUBOU MPUPOIBI.

®opMbI yuyeTa JJIs1 KOHTPOJISI H OLEHKH IUVIAHUPYEMbIX Pe3yJIbTATOB 0CBOCHHUSI POTrPaMMbl
BHEYPOYHOIi 1eATeJbHOCTH.

JIJ1st KOHTPOJIS ¥ OLIEHKU PE3YJIbTATOB OCBOEHUS IIPOrpaMMbl BHEYPOUYHOU JIE€ATEIbHOCTH



MIPOUCXOIUT ITyTEM apXUBUPOBAHUS TBOPUECKUX PAOOT 00YUAIOMIMXCS, HAKOTUICHUSI MAaTEPHUAIOB
0 TUITY «TTOPTHOIINON.

KoHTpoub 1 o1ieHKa pe3yapTaToB OCBOCHMS IIPOrPAMMBI BHEYPOUHOH

JESITeIbHOCTH 3aBUCUT OT TEMATUKH U COJEPIKaHUs u3ydaeMoro paszzaena. [IpogykTuBHeIM Oyaer
KOHTPOJIb B IIPOLIECCE OPraHU3aLUH CIeYIOIUX (HOPM AEATEIIbHOCTU: BUKTOPHHBI, TBOPUYECKHE
KoHKypcbl, KBHBI, posieBbIe UTPBI, IPOBEAEHUE ONBITOB U HKCIIEPUMEHTOB.

[lonoOnast opranu3zanus yueta 3HaHUM U YMEHMH JUIsl KOHTPOJIS U OLIEHKHU Pe3yJIbTaTOB OCBOEHUS
MIPOrpaMMbl BHEYPOUHOMU JeSATEILHOCTH Oy 1eT

CIocoOCTBOBATh (POPMUPOBAHUIO  MOIJCPKAHUIO CUTYAIMH ycIieXa s KaKJ0ro 00yJaromerocs,
a TaKoke OyJieT crocoOCTBOBATh Mpolieccy 00yUeHus B

KOMaHJHOM COTPYJIHUYECTBE, IIPU KOTOPOM KaXK/Iplii 00ydaroImuiics OyJeT 3HaUMMbIM Y4aCTHUKOM
NEeSATEIbHOCTH.



KaHeHHapHO-TeMaTH‘leCKOE INIAHUPOBAHUE

Ne | Conepxanne Koa-Bo | lleanb OobopynoBanue
n/ 4acoB
I
1 | BBenenue 1
HUCIIOJIb30BAHUE  USB-
MHUKPOCKOIIA JJIsL
N3YYEHUSA
OBBEKTOB
2 [ToaroroBkamMukpockoria 1 nudppooinUSB-
MHUKpOcKonKUSB-
MOPTYHOYTOYKa/KOMITBIOTE
pa.
3 [TpurotoBnenne u wuzyuenue | 1 undpoBoitUSB-
mpernapata  KIETOK — Yellyu MukpockonkUSB-
JYKOBHIIBI JIyKa PEMYaTOro MOPTYHOYTOYKa/KOMITBIOTE
pa
4 | HaGnronenwue 3a IBHIKEHHUEM 1 npoBecTHHAGIIOKe | HOYTOYK u USB-
I_II/ITOHJ'Ia?MBI B KJICTKC HUS3AABMXECHUEM MHKPOCKOTI,
pacreris HHATOTLIa3MBbI nabopaTopHbIECTEeKIIa, TUH
BKJICTKaXpacTeHH | yier, munerka,Boaa,GuibTp
MHATPUMEPCIICT OBaJIbHAsIOyMara, TuCThbsId
OKJITMCTadJIOe KA -
HAXCKOGL. JIOIEUKaHaACKOM, KapaHaa
11,y4eOHHUK.
5 N3ydyenne mOKpoBHOM TKaHu | 1 H3y4UTh HOyTOYKknUSB-
pacTeHui 0COOCHHOCTH MHKPOCKOIL,JIa0OpaTOpHBIE
CTPOCHHA CTEKJIa,TUHIIET,TUIIEeTKA,B
MOKPOBHOM  TKaHU
pacTenmil Ha oJ1a,0ymara,JIMcCThsIesapr
IpUMepe  JHCThEB OHUHUOOBIKHOBEHHONHUTpA
KOMHATHBIX ACCKaAaHIITMNBUPTUHCKOM.
pacTeHui -
TpaJeCKaHIINN
BUPTUHCKOU 51
MeTaprOHUN
OOBIKHOBEHHOM.
6 Wzyuyenne npoBoasmie TtkaHu | 1 HU3y4YUTh HOYTOYK u USB-mMukpockor,
OpraHOB pacTEeHUI 0COOEHHOCTH rOTOBbIE TIpenapaTbl Cpe30B
CTPOEHUs HNEPBUYHOIO CTPOEHUS KOPHS,
MPOBOJAIIECH TKaHU | KOpHS Mpuca, cTeOnst Oepessl,
OpPraHOB pacTeHUIt KJIeBepa, JIMIIBI, nmcra
KaMeJIHH.
7 Mukpockonuueckoe — ctpoenue | 1 H3y4YCHHE HOyTOYK m USB-mukpockor,
KPOBHU Y€JIOBEKA U JISATYIIKH ocobeHHoCTeH TOTOBBIE OKpaIlIeHHbIE
PUTPOLIUTOB MHUKpPOIpenapaThl KpPOBHU

YCJIOBCKa B CpaB-
HUTCIIBHOM IIJIAHE H
BBIAABJICHHUC CBsA3HU

YCJIOBCKA U JISATYHIKH.




0COOEHHOCTH

CTPOEHUS BbI-
MOJIHAEMOM
(hyHKIHECH.

8 W3ydyenne crnocoOOB IBUKCHHS U3YUYUTh ¢ | HoytOyk u USB-mmkpockor,

OJIHOKJIETOYHBIX )KMBOTHBIX MIOMOIIIBIO USB- | mpeameTHOE M TO- KPOBHOE
MHUKpOCKOIIa CTEKJa, O3epHas Boja (Boaa
CHOCOObI nepe- | U3 Bas3bl C LBETAMH, U3 JIYyKHU
JBUKEHUS W MPUTOTOBJICHHBIN
OJIHOKJIETOYHBIX pacTBOp CEHa JIyrOBOrO).
JKUBOTHBIX B BOJHOMU
cpene.

9 N3yueHne JKMBOTHBIX TKaHEM, HOoyTOyK u USB- | mo3HakoMHuTBCsICMOpdoIor
TKaHEl opraHu3Ma 4YejloBeKa Ha MHUKPOCKOII, HYeCKUMHOCOOCHHOCTSIMHUT
FOTOBBIX MUKpOIIpenaparax TrOTOBBIE MHKPO™ | 1 15K MBOTHBIX HUCTIOBE

npenaparsl  TKaHei

KUBOTHBIX 4 | KACPaBHUTBHX.
yeloBeKka (HepBHas

TKaHb, xKele-

3UCTBIA  DITUTEIINH,

MBIIICYHAS ~ TKaHb,

YKUPOBAsi TKAaHb).

10 | [Ina3moim3 u [Aemia3Moiu3 B HOyrOyk u USB- | mo3HaKOMHTBCS c
KJIETKaX KOXKHUIIbI MHUKPOCKOTI, MOJIyIIPOHUIIAEMOCTBIO
JyKa pemn4aroro BpEMEHHBIN MHU- | MEMOpaHbl — €€ OCHOBHBIM

Kpompenapar KJIETOK | CBOMCTBOM.
KOKHUIIBI JTyKa

pemnyaroro, pacTBop

xJiopuaa HaTpus

NaCl — moBapeHHoI

COJIH,

JUCTUIUTMPOBAHHAS

BOJA, MUIIETKA,
¢unbTpOBaNbHAS

Oymara.

11 | U3ydyeHne MHKpPOCKOINYECKOTO no3HakKoMuThCcst ¢ | HoyTOyk u USB-Mukpockor,

CTPOEHHUS MJIECHEBBIX TPHOOB MHUKPOCKOIIMYECKUM | BPEMEHHBIII MUKpO- IIpenapar
CTPOEHUEM IJIECEHHU.
MJIECHEBBIX TPUOOB
Ha IpUMeEpe MyKOpa
MEHUIUILIA,
acneprusuia u
JPOIKKEN.

12 | U3ydyeHne MHKpPOCKOIINYECKOTO no3HaKoMuThCst ¢ | HOoyTOyk u USB-Mukpockor,

CTPOEHHSI 3€JIEHBIX BOAOPOCIIEH MHKPOCKOIMYECKUM | BPEMEHHBII MUKpPO- Ipenapar
CTPOEHHEM  BOJO- | OJHOKJIETOYHBIX u
pociieid Ha MpUMEpE | MHOTOKJIETOYHBIX  3€JIEHBIX
CIIUPOTHUPBHI, BOJIOPOCJICH.

YJIOTPHUKCA,
XJIOPEJLIBI,
XJIAMUIOMOHA/IbI.

Hcnouab3oBanue nupposoit
Jaboparopuu IS
ompeaejieHuss  a0HMOTHYECKHX

(dakTopoB cpenbl




13 | Onpenenenne  OTHOCUTEIBHOM OCBOEGHHME METOHOB | JAaTYMK  JJII  U3MEpPEHHUS

BJIQ)KHOCTH BO3.lyXa OlpeAeIeHUs BIIQ)KHOCTH, TeMmuepa-
OTHOCHUTEIIbHOHN TYpHBIN 1aT4YUK, HOYTOYK.
BJIA)KHOCTH Ha
HCCIIEyEMOU
TEPPUTOPUH.

14 | Usmepenue BII&KHOCTH u Onpenenenue © | HUPpoBOi MYJIbTUAATYUK,
TEMIIEPATYPbI CpPaBHEHUHE JATYNKH TEMIIEPATypbl U
B Pa3HBIX 30HAX Kjacca BJIQ)KHOCTH U | BIAKHOCTH,  HOYTOyK  C

TeMIIEpaTybIp COOTBETCTBYIOILUM
IPOrPaMMHBIM 00ecTIeYeHUEM

15 | Ucnapenue BOABI JIUCTBAMHU 10 U UCCIIEJOBAHHE nuGpoBOH  MYJIBTUAATYHK,

II0CJIE ITOJIMBA 3aBUCHUMOCTH TEMIIEPATYpHBIN J1aT- YUK U
YPOBHS MCIAPEHUS | JATYUK BIAXKHOCTH.
oT BJIQ)KHOCTH
IIOYBBI.

16 | Usmepenue YPOBHS onpeeIcHue HOYTOYK, JATYUK,
OCBEILIEHHOCTU ¢bukcupyromuii  U3MEHeHue
B Pa3JIMYHBIX 30HAX YPOBHS OCBEILIEHHOCTH.

17 | UccnenoBanue  ecTeCTBEHHOU OPOBECTH  aHAJIM3 | HOYTOYK u JaTYUK
OCBEILIEHHOCTU MIOMEILEHUS YpOBHS OCBELLEHHOCTHU
KJjlacca OCBEILLIEHHOCTHU B

LIKOJIBHBIX
NOMEIIEHUSAX W Ha
YIIHILIE.

18 | U3yuenue BIIMSITHUS o0ciieqoBanue 0ecrpoBOHON MYIbTHIATIUK
OCBEILIEHHOCTH Ha (U3NYECKOE YpOBHS JUTSE IPOBEJCHUS
3/10pPOBbE JIIOAEH OCBEILLIEHHOCTHU OMOJIOTUYECKOT0

pabouero MecCTa | MOHUTOpPUHTAa U JaT4uK
y4alIuxcs B HIKOJIE. | OCBELIEHHOCTH.

19 | Onpenenenne TEMIIEPATYPbI OIpezieyIeHne TEMIIEPATYPHBI  JAaTYUK U
BO3/IYILLIHOM cpeibl TEeMIEPATypPbl HOYTOYK.

aTMOC(epHOro
BO3yXa

B pa3HbIX
ceauTeOHBIX 30HAX,
CpaBHEHHE
IIOJIy4E€HHBIX
PE3yJIbTATOB.

20 | Usmepenue TEMIEPATypPbl OTIBITHBIM MyTeM | TEMIEPATYPHBI JAaTYUK U
OCTBIBAIOLIEN BOJBI YCTaHOBUTH HOYTOYK, €MKOCTH JJIsI BOJIBI
B 3aBUCUMOCTH OT BPEMEHHU 3aBUCUMOCTh (pazHoit GopMBI U TITyOHHBI),

CKOpPOCTH, MEH3ypKa (MepHBIi
C KOTOPOH OCTBHIBAET | IMJIMHID), MacJio
BO/a, OT ee 00beMa, | MOJACOIHEYHOEe M Teruias
0  aHAIOTMU  C | BOJA.

OCTBIBAHHUEM  BCETO

o0beMa BOIBI B

MOpe U HeOOJIBIION

pexe.

21 | U3yyenue TemmepaTypsl Ha U3y4YeHHE HOYTOYK u JaT4YUK
pa3sIM4YHBIX  ydacTKax  Tela IIPOLIECCOB TEMIIEPATYPBI.
4es0BeKa pacnpenenenus

TEeMIEPATYpPbI o
KOXXHOMY  ITOKPOBY




YCJIOBCKA.

22 | Hapymenne  kpoBooOpamieHus Hccaea0BaHue uudpoBoi MYJIbTHUAATUUK,
MIPU HAJIOKEHUU XKIyTa TEPMOPETYJIATOPHON | HOYTOYK u JATYHK
byHKIUN KpOBH, | TEMIIEpATypbl, TOHKUWA ILIHYD
000CHOBaHUE (mpouHast HUTH) anmuHOW 40—
HETaTUBHOI'O 60 cm.
BIIASTHUS
MpeKpanieHus
KpOBOCHA0XEHHUSI HA
Opranbl U TKaHHU
YyelloBeKa 3a CYeT
repeaaBiIuBaHus
apTepuu,
[IOCTPOEHHUE
rpaduka
B3aMMO3aBHCUMOCTH
TEMIIepaTypPbl KOKHU
u JUTUTEIIBHOCTH
HaJIOXKCHHUS JKT'yTa.

23 | uzyueHue QyHKIUN KOXKU n3ydeHue (GyHKIUN | TeMrIepaTypHBIii JATYHK,
C TIOMOIIBI0 TEMIIEPATYPHOTO KOXXHOTO IOKpPOBa — | TU(GPOBOK MYJIbTHAATUUK,
JaTYMKA U JAaTYMKA BJIAKHOCTH TEPMOPETYJIATOP- JTATYUK onpeneneHus

HOH U | OTHOCHUTCIBPHOM BJIAXXHOCTH,
BBIJICTUTEIIHLHOM, TOHKHI  20-CaHTUMETPOBBII
YCTaHOBUTH ITHYP WU PE3UHOBOE KOJIBIIO,
B3aMMO3aBHCHUMOCTb | IJIACTUKOBBIN MAKeT,
HUHTEHCHUBHOCTH 00ecIIeunBarOIINI
MOTOOTAEHEHUSI M | TEepPMETUYHOCTh, Jamma ¢
TEMIEPATYPbI pedIIEKTOPOM.

24 | BnusHue ¢uznueckux Harpy3ok W3yuYeHUE HOYTOYK H TeMIIepaTypHbIi

Ha TEMIIepaTypy TeJia 4eJIoBeKa BO3JICUCTBUS JIATYUK.
(buznueckux
Harpy3ok
Ha pacrhpeieseHue
TeMITepaTyphl
KOKHOTO  TIOKpOBa
YeJI0BeKa.
25 | Onpenenenue TETJIOBBIX onpeJiereHue udpoBoi MYJIbTHUAATUUK,
3¢ (eKTOB pacTBOpEHUS BELECTB TEIUIOBOTO 3(deKTa | TemrepaTypHBbIi JaTYUK
B BOJIE pacTBOpeHUs (Taxxe MOXET OBITh
TUAPOKCHIA HATPHsl | UCIIOJIb30BaH JATIAK
NaOH, HUTpaTa | BEICOKOI TeMmepaTypsbl),
ammonusi NH4NO3 | 3 xumuyeckux crakada Ha 50
U XJopujaa >Kele3a | M, CTEKIsSIHHas  manoyka,
(1) FeCl3. E€MKOCTh

Hcnonb3oBanne BOJOPOIAHOIO

MoKa3are/jsi KaKk HHAMKATOpa

COCTOSIHMSI  Cpellbl  KHMBBIX

OpPraHM3MOB

26 | Amanmu3 (u3yuyenue) ph cpens onpeJieiIeHue nporpamma «udposas
MTOYBBI XapakTtepa  cpeabl | J1abopaTopusi»,

(kucnasi, 1IEIOYHAsA
WM HEWUTpasbHas)
pa3HBIX BUIOB MOYB,
MIPOaHAIU3UPOBAThH

YCTaHOBJICHHAs] Ha HOYTOYKe,
pH-nmatuuk, TeMmnepaTypHbIi
JMATYUK U JATYUK BIIAXKHOCTHU
TTOYBHI, 71a00paTOPHBIN




MPUTOJHOCTh  ITHUX | IITATHB ¢ My(TOii

MOYB JUIsL | © KOJIBLIOM, JlabopaTopHas

BBIpAIIMBAaHUS MIPOMBIBAJIKA, Oymara

Ppa3IUYHBIX ¢/X | hpumpTpoBaNbHASL

pacTeHuii. " BOpPOHKa, npobupka,
CTCKJISIHHAsT ~ Hajoyka, 2
XUMUYECKUX CTaKaHa
oobemoM 100—150 mur.

27 | AHanu3 pH BOIBI OTKPBITHIX | 1 O3HAKOMJICHUE c | HOyrOyk u gatuuk pH,
BO/IOEMOB MOHSTHEM nabopaTtopHas MpOMbIBajJKa U

«KHCIIOTHOCTBY, ¢buIbTpOBaNbHAS Oymara,
orpezesneHue mTaTUB € JepKaTelieM,
pH BoabI, B3ITON U3 | CTakaH XHUMHYCCKHI,
pa3IMYHBIX PCaKTHUBBI.

MCTOYHHUKOB.

28 | Ananus pH npob cHera, B3ATHIX | 1 03HAKOMHTbHCS c | HoytOyk u pgartuuk pH,
Ha TEPPUTOPUH  CETUTCOHOU HOHSATHEM nabopaTopHas MPOMBIBAJTIKA U
30HBI «KHUCJIOTHOCTh buIbTpOBATbHAS Oymara,

CHeray, mpoObl | IITATUB € JepiKaTeleM,
KOTOpPOTO B35THl Ha | CTaKaH XUMHYECKUH,
TEPPUTOPUHN PEaKTUBEI.

MHUKpOpaiioHa.

29 | Ompenenenne mokaszarens ph B | 1 OCBOEHUE HOYTOyK U  garuuk pH,

TUTUEHUYECKUX CPEACTBAX METOAUKH na0opaTopHas MPOMBIBATIKA U
onpeaenenuss  pH, | punbTpoBanbHas Oymara,
3Ha4YeHHe 3THUX | YUCTas BOJI, MEpHBbIE
METO/IOB. cTakaHsbl (8 mmIT.)
C pacTBOpaMu reiys i Aylia
Pa3IMYHBIX MAapOK, CTaKaHBI C
TUCTHIITMPOBAHHOW BoAoH (4
IIT.).

30 | Usyuenue nmpouecca 1 OIpezieIIEHNE HOyTOyK ¥  jgatuuk pH,
CKHCAaHHS MOJIOKa C TIOMOIIBIO W3MEHEeHHN pH | mabopaTopHast mpomBbIBaji- Ka
nokasaresei ph MOJIOKA, u ¢wibTpoBaNbHaAs Oymara,

HaxOJISIIET0Cs TepMmoc Ha 1 gutp (C
B TepMOCe TMOpsJIKa | IPOOKOH, MO3BOJISIOIIEH
30 4acoB | 3arepMETU3MPOBATh  MPOBOJ
(MHKYOalMOHHBIH pH-metpa).

MepUol  CKUCAHUSA

MOJIOYHOTO

MIPOJYKTA).

31 | CpaBHeHue pH numesbx | 1 OCBOCHHME METOJIUKHU | HOyTOyK, Jjatuuk pH, 5

MIPOIYKTOB U OJIFOT OTIpeIeIeHuUs MEpPHBIX CTaKaHOB W YHC- Tas
nokazarenss pH wu | Boma, cok s070Ka, COK
€ro 3HaUYCHHE. MOPKOBH, MOJOKO 2,5 %
xupHoctH, kepup 1,5 %
KUPHOCTH, KOMIIOT u3
CyXo(ppyKTOB, oop,
KapTodeapHOe MIope.

32 | 3amura paGoTHI. 1

33 | 3amura paboThI. 1

34 | UtoroBoe 3ansaTHeE. 1
Hroro; 344,
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O06opy10BaHNENTIOCOONSIK3AHATHSIM
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. HatypansHbienocoousi(peanbHble00bEeKTHIKMBONMHEKMBOUIPHUPO/IbI)
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CXeMaTHYE€CKUEPUCYHKH,CXEMbI, TAOJIMILIBI) TUIAKAThI, TPE3CHTALIUU.
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