MeToanyeckne pekoMeHaaLuu ans yquTens

KMUCNOTHOCTb KaK BaXHas
XapakTepucTuKa noysbl Knace 6

Tema

Mousa. CocTaB 1 CBOWCTBA NMOYBbI MO NMporpaMmme GpakynbTaTVBHOIO Kypca.

BeBepeHue

[NouBa — BepXxHWI, PbIXJbll NAOAOPOAHbIN C/ION 3eM/v, Ha KOTOPOM pPacTyT

1 pa3BuMBaloTCA pacteHusa. Mpun coCcTaBneHNN NOUYBEHHbIX CMecel AnA KOMHATHbIX
pacTeHunin Hapo 06A3aTeNbHO YUNTbIBATb NMOKasaTenb pH — KNCNOTHOCTb MOYBbI,

B KOTOPOW pacTeHUe JOMKHO PacTu. 3TO OAVH M3 BaXKHENLIKX pabounx nokasaTenen
KayecTBa NOYBbl, BO MHOIOM OMNpeAensoWwmni XapakTep XMMUYECKUX 1 BUONIOrNYeCKInX
MPOLEeCCOB, MPOUCXOZALNX B HEN.

KnMcnoTHOCTb MOYBbI MOXHO Bblpa3unTb, MCMOMb3yA pH-LWKany, KOTopasa n3MeHAeTCA
B npegenax ot 0 go 14. PacTBopbl CO 3HauYeHMeMm pH Bbiwwe 7 ABMNAIOTCA LWEeNOYHbIMN,
CO 3HaYeHMeM Hxe 7 — KUCNOTHbIMY, a PacTBOPbI CO 3HaueHuem pH, paBHbIM 7, —
HelTpanbHbIMU. Takum 06pa3om, NOYUBbI MOTYT 6bITb KucnbiMU (pH = 3 - 6),
HenTpanbHbiMK (pH = 7) 1 wenoyHbiMn (pH =8 -11).

Llenu

« Hayuntbca onpefensaTtb KNCNIOTHOCTb pa3HbiX 06pa3Li0B MOYBbI C MOMOLLbHO
3NIEKTPOHHOIO M3MepPUTENBbHOTO Npubopa (aaTumnka pH).

. Hay‘-IVITbCFI pPerynmpoBatb KNCNOTHOCTb MO4YBbI C MOMOLLbIO CEPbl 1 N3BECTU.

« [oHATb, novyemy KMUCJIOTHOCTb NOYBbI Ba’KHa MPU ONNCaHUN €€ XapaKTePUCTUK.

[Mnanupyembie pe3ynbTathl

JIN4YHOCTHbIE pe3ynbTaThbl OﬁvquMﬂ

.Yy ydalnxca (I)OpMI/IpleTCFI NMO3HaBaTeJIbHblE MHTEPECHI N MOTUBDI, HalMpaB/1€HHbIE
Ha n3yyvyeHune >KNBOW npnpoAabl, a TakXe MHTeNIIEKTYallbHble YMEHNA (cnocobHocTb
OOKa3blBaTb, CTPOUTb PacCy>XAEHNA, aHaNIM3NPOBATb, CPaBHKBATb, ie/1aTb BbIBOAbI U I'Ip)

MeTtanpeMeTHbIe pe3ynbTaTbi 06y4eHus

« [lo3HaBaTeNbHbIE:

— OBflafieHMe COCTABNAWNMM NCCNIEA0BATENbCKON U NPOEKTHOWN AeATEeNIbHOCTY, BKMOUYanA
OBafeHne COCTaBALNMN NCCIeA0BATENbCKON U NMPOEKTHOWN AeATeNIbHOCTN —
yMeHVieM BUAETb Npobiemy, CTaBUTb BONPOChI, BblABUIaTb rMNoTesbl, AaBaTb
onpeaeneHna NOHATUAM, KNaccupuumnpoBaTb, HabnoaaTh, MPOBOANTb SKCNEPUMEHTDI,
[leN1aTb BbIBOAb! 1 3aKIOUYEHUS.
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MeToanyeckne pekoMeHaaLuu ans yquTens

 PerynAatusHble:
— yMeHue npeobpa3oBbiBaTb MPAKTUYECKYIO 3afja4y B TEOPETUYECKYIO;

— YMeHNe NNaHnpoBaTb CO6CTBeHHYIO SKCNepnMeHTarnibHyO AeATe/IbHOCTb I'IyTéM
JINYHbIX Ha6J'IIOAEHI/IVI npum NOCTaHOBKe buonornyeckmnx SKCNepnMeHTOB;

— YMeHMe BeCTM NonCK 1 GopMynmpoBaTh JOKa3aTesIbCTBO rMNoTe3bl HA OCHOBE
SMMUPUYECKN YCTAHOBJIEHHBIX GAKTOB NMPW BbINOHEHNY GPOHTANIbHBIX JTA60PATOPHbIX
nccnenoBaHui;

— CNOCOBHOCTb GUKCUPOBATL YCNeX B CBOEN AeATeNbHOCTY.
+ KOMMyHVKaTUBHble:

— YMEHVe OpraHun3oBbIBaTb yuebHOoe COTPYAHNYECTBO B rpynne.
- [pegmeTHble:
8 no3HasamesbHoOU (UHMesieKmyasnsbHou) cghepe

— YCBOEHVEe NOHATUA KNCNOTHOCTM MOYBDI;

— V3y4YeHue BNMAHUA Cepbl U U3BECTU Ha KNUCOTHO-LLENIOUYHON 6anaHC noyBbl;
8 UEHHOCMHO-0pUeHMAyuoHHOU cghepe

— aHaNU3 1 oUeHKa BAUAHMA GaKTOPOB PrCKa Ha NIOJOPOAME NOYBbI;
8 cchepe mpydosoli OeamenbHOCMU:

— 3HaHwWe 1 cobnogeHne Npasun PaboTbl B MOSIEBbIX YC/IOBUAX;

- 3HaHue 1 cobnoaeHre npasun PaboTbl B KAbUHETe bronorny;

— cobntogeHvie npaBus PaboTbl C KOMMbIOTEPOM U APYTUMU SIEKTPOHHbBIMMA
YyCTPOWCTBaMMN.

MexnpeameTHble CBA3U

o XUIMMA: yUaLLMecs y3HaloT, UTo BellecTBa YacTo 0ObeANHAIOT B KaTeropum Unm rpynnbi,
€C/IN OHV pearnpyoT OANHAKOBbIM 06pa3oMm, HanpUMepP KUCIOTbI U OCHOBaHUS;
3HAKOMATCA C MOHATMEM BOLOPOAHOI0 Nnokasatens (pH), aMnupryeckum nytem
3HAKOMATCA C peaKkumen HelTpanmn3aumm (Cepa Kak BeLlecTBo, NOBbILLAoLIee KACIOTHOCTb
MouBbI, U CAA0BanA U3BECTb KaK BELLECTBO, CHUKAlOLLee KUCIIOTHOCTb MOYBbI);

. reorpadwm: noYyBa 1 NOYBEHHbDbIE peCypCbl, COXpPaHEHME MIOAO0POANA MOUBDI;

MaTeMaTuKa: yyalymecs onpeaensatoT nepeMeHHble, KOTopble MOTyT NOBAVATL Ha
pe3ynbTaT SKCNeprMeHTa; KpOMe TOro, OHU YyaTcsa onpefenaTb Apyrue nepemMeHHble
B IKCMEPUMEHTE, KOTOPbIN AOMKEH OblTb KOHTPONNPYEMbIM, YTOObI BbIAENNUTb SOPeKT
OfHOW NepemeHHo;

. I/IHd)OpMaTI/IKa: ydawmeca nojsiy4atoT HaBblK np|/|o6peTa|OT YBEPEHHOCTb
B NCNOJ1Ib30BaHUN HAaYy4YHbIX NU3MEPUTENbHbIX MHCTPYMEHTOB, flaTHKa pH, a TaKXxe
B NOCTPOEeHNN Fpa(I)VIKOB Ha KOMMbloTepe AnAa npeactaBeHA N aHaJIn3a OaHHbIX;

« pun3mKa: 1CNonb3oBaHNe AAaTYNKOBBIX CUCTEM /1A NPOBEAEHNA
6GUONOTNYECKNX/IKONOTNYECKNX SKCMEPVMEHTOB.
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MeToanyeckne pekoMeHaaLuu ans yquTens

OGODVHOBaH UE (wa OAHY rpynmny yqyawmxcs)
Mpu6opbl ¥ MHCTPYMEHTDI
+ Peructpartop gaHHbix PASCO
+ Undposon gatumk pH PASCO
Jla6opatopHoe o6opyaoBaHue
« Kon6a dpneHmenepa, 250 mn
« MeH3ypka, 100 mn
+ [IPOMBIBOYHBIN CTaKaH Ana AUCTUANMPOBaHHOW BOAbI
« YanHasa noxka (5 wr.)
« Jlonatka
 3aWUTHbIE OUYKMN
+ Pe3nHoBble NepyatKm
PeakTtuBbl 1 MaTepuanbl
- CapgoBas n3BecTb 1 cepa (13 CafoBOro MarasmHa)
« InctmnnmpoBaHHaa BoAa
+ O6pa3subl rpyHTa (5 WT.)
« [TnacTnKoBble MeLIKN CO CTPYHHbIM 3aMKOM (5 WwT.)
+ JlnHenka
- BogocTtonknmn mapkep

« BymaxkHble candeTkm

ba3oBbie NOHATUSA

Yyawmmes [omkHbl ObITb 3HAKOMbI CNEAYHOLUME NOHATHUSA
 [louBa

- [nogopopure NoyBsbl

ba3oBble ymeHud

Yyawuecsa gonxHol BNageTb cnegyrowmumm yMeHuamu
+ Cobupatb 06pasLibl MOYBbI B MONEBbLIX YCIOBUAX.

« VimeTb HaBblKM paboTbl ¢ faTUMKOM pH: roToBMTb NpUGOpP K paboTe 1 ycnewHo
€ro 1Cnonb30BaTh.

» 3HaTb OCHOBbI MOJIb30BaAHUA CUCTEMOM c6opa OadHHDbIX, B TOM YNCJ1€ YMETb U3MEHATb
TOYHOCTb I/|3mepeH|/||7| 00 Xenaemoro pa3pAgHoro 3Ha4vyeHuA.
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MeToanyeckne pekoMeHaaLuu ans yquTens

[oaroToBka K naéopaTopHoin paboTbl

Mepepn nabopatopHoW paboTolt HeOO6XOAMMO NOATOTOBUTb CleaytoLVe MaTepuranbl 1
obopynoBaHue.

« Habop o6pa3uoB nousbl. Cobepunte HECKONBbKO pa3nnyHbiX 06pa3LoB NOYBEHHOTO rPyHTa
(Necok, un vi IMHA) C TEPPUTOPUN LIKOJIbl B KauecTBe 06pa3LioB Ans 06CyKaeHNs
B Knacce.

Habop o6pa3uos mynbumn. Cobepute obpasLbl neperHnBLINX TNCTLEB, TOPda,
BEPMUKYJINTA, MYJIbYM 11 BOAbI B MaJIeHbKME NIAaCTUKOBbIE CTAKAHUVKY A5 KaXKLOM
rpynnbi.

MNMogrotoBka MecT cbopa 06pa3LoB. 3apaHee NPONANTECE BOKPYT LLIKOJbI, YTOObI HANTK
MecCTa, rae yyalimeca 6yayT cobupaTb 06pasubl rpyHTa. MiwmTe mecTta ¢ pa3HON NoYBoM
1 y6enmTech, YTO TaM MOXKHO KOMaTb AMKU.

MogroTtoBbTe BCe MaTepunanbl 1 o6opyp,OBaH|/|e OnAa npoeeaeHnA na6opaTopH0|7| pa6OTbI.

dneKkTpop Aatunka pH gomkeH HaxogMTbcs B 6ypepHOM pacTBOpPE Mo KpariHen mepe
B TeUEHMNe HeCKOJIbKUX YacoB, YTOObI UyBCTBUTENbHAA MeMOpaHa Oblna BlaXKHOM
BO Bpems U3MepeHUN.

+ 3apaHee OTKanMopyNTe AaTUYMKN pH, UTOObI CIKOHOMUTb BPEMS Ha YPOKE.

Mepb! 6e3onacHocTH

PaboTa Hocut npaKTVIKO-OpI/IGHTI/IPOBaHHbllz XapaKTep n COCTOUT U3 ABYX yacTen.
MepBasa YacTb — c60p 06pa3LOB NOYBDI B NOJIEBbIX YCIIOBUAX.
- MpoBeauTe MHCTPYKTaX MO NpaBuiam NOBEAEHNA B NONEBbIX YCTOBUAX.
- MpepynpeguTe yyawmxcsa o TOM, YTo:

— O He peKoMeHyeTcsA cobmpaTb 06pa3Lbl Ha 06beKTax ¢ 6OMbLWMM KOJIMYECTBOM
OTXOJ0B NBOTHOBOACTBA;

— 0 3anpeLeHo cobrpaTb 06pa3Lbl Ha YaCTHON TeppPUTOPUN 6e3 paspeLleHna BaaesnbLa.
Bropas uacTb — npoBefeHue NcciegoBaHnii B 1a6opaTOPHbIX YC/IOBUAX.

« HanomHuTe yyawmmca obme npasuna 6esonacHocTy npu paboTe ¢ 1abopaTopHbIM
obopynoBaHMeEM.

O6paTnTe 0c060€e BHMMaHME Ha 3aLUTHYIO SKUMNPOBKY PEBAT (3aLMTHbIE OUKM,
nepuaTky, GapTyKmM UK XanaTbl), MOCKOJIbKY cepa U 0COOEHHO M3BECTb — 3TO
Hebe3omMacHble XMUYeCKe BELLECTBA.

dnekTpopa Aatumka pH HaxoauTtca Bo dnakoHe c 6ydepHbim pacTBopoM. Ecnm yyawmeca
BNepBble NPUCTYNaloT K paboTe € AaTYMKOM pH, MOKaxunTe UM, Kak MPaBUIbHO OTKPbITb
Kosinayok ¢iakoHa ¢ bypepHbIM pacTBOPOM, UTOObI He pasnuTb ero. CKaxxnTe nM, 4to
HY>HO OTCTaBUTb GIaKOH B CTOPOHY, YTOObI He Pa3nnTb PacTBOP BO BPeMSA N3MePEHUN.
MpurotoBbTe BymarkHble NOIOTEHLA HA ClyYald, eC/In yyalymeca BCE-TaKku

pa3onbioT pacTBop.

YyBCTBUTENBbHAA YaCTb AaTuMKa NPeACTaBAsAeT cCOO0I XPYNKYI0 CTEKNAHHYIO chepy,
KOTOpasi B MOMEHT NPOBefEHUA NCCNef0BaHNA JOMXKHA ObITb NMOMHOCTBIO MOrPY»KeHa
B pacTBOp. [NpeaynpeanTe yyawmxcsi 0 6epexkHoM 06paLleHnn C JaTHNKOM.

CoobLwuTe M, UTo AaHHble pH, CHATbIE NPY MOMELLNBAHWI, MOTYT ObITb HETOUHBIMU.
[atumk pH uyBCTBUTENEH K ABMXEHWMIO 1 laeT 6onee TOUHble faHHble, eC/IN HAXOAUTCA
B PaCTBOPE B HEMOABUXXHOM COCTOAHUN.
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MeToanyeckne pekoMeHaaLuu ans yquTens

Knrouu K otBeTam

K1cnoTHOCTb KakK BaxHas XapakTepucTukKa no4sbl
I'noTtesa akcnepumeHTa

Bonpoc Ne 1

Kakas no4sa, no Ballemy MHeHut0, 6yLeT UMeTb CaMblii HU3KUIA YPOBEHb
pH (6ygnet camori kucnoi)? OTBET NOACHUTE.

06bacHeHue
Bonpoc Ne 2

[MoyemMy BaXHO MCMOMb30BATh OAMHAKOBOE KONMUYECTBO
ANCTUNNMPOBAHHO BOAbI U MOYBbI [T KOXA0r0 aHann3a?

Bonpoc Ne 3

OnuLIMTE 9KCMIEPUMEHTAIbHbII METO/, KOTOPbIA MOXXHO UCMOMIb30BaTh
NS PerynupoBanmns ypoBHer pH Bcex 06pasLioB MoYBbl C LieMbio CO3AaHus
6NaronNPUATHBIX YCIOBUIA NS XKU3HEAEATENIbHOCTY Cafj0BbIX PACTEHNIA.

lMpeanonaraemsiii OTBET:

MoyBbl ¢ 60166 HUKUM
3Ha4eHneMm pH (Kucnble) moryT
ObITb B FOPOACKNX NapKax

B 3arps3HEHHbIX rOpoAax

UK PALOM C YrOfbHOIA
LuaxToiA. Mo4Bbl ¢ 6onee
BbICOKIM 3Ha4eHnem pH
(LLLenoYHbIE) MOXHO HaliTy
pAAoM C Loporamu, KOTopble
3UMOW MOChINATCS COAbIO,
NI 3TO MOYBbI C BKITHOHEHUEM
paKyLIeyHMKa.

[Mpegnonaraembiii OTBET:

0a1HaKOBOE KOJMYECTBO BObI
11 TI0YBbI HYXHO UCMOMb30BATh
NS TOTO, YTOObI YCI0BUS
Kaxgoro TecTa 6binu
aHaNorMYHbIMM 1 06pasLbl
MOXHO ObIf10 CPaBHUTL APYT

C ApYrom.

[Mpegnonaraemblii OTBET:

1. OnpegenuTb ONTUMANbHbINA
nunanasoH pH ang pocta
pacTeHuiA.

2. '3mepuThb 3Ha4eHUe pH
o6pasua 1.

3. [1o6aBuTb HEOOMbLLOE
KONMN4eCTBO U3BECTN ANs
yBeNuU4eHns pH unm cepel,
4TOObI MOHN3UTH 3Ha4eHue pH.

4. A3ameputsb pH.

5. [oBTOpATHL Warn 3 n 4
[10 TeX Mnop, noka He 6yaet
MONYYeH Xenaemblii
YPOBEHb pH.
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MeToanyeckne pekoMeHaaLuu ans yquTens

MpumepHas Ta6nuLa fJaHHbIX

Homep | Onucanue 3HayeHne pH | obasnsemoe | KonnyecTtso
MecTa BELLIECTBO BELLIECTBA, I
1 beper npyna | 6,7 113BecTb 0,5
C yTKamn
ABTOCTOSIHKA | 6,8 Het 0,0
Knym6a 7,0 113BecTb 0,24
Ananu3 lMpeanonaraembiii OTBET:
Bonpoc Ne 4 HekoTopble 0CO6EHHOCTM

OKpYXKaloLLein cpefbl, KOTopbIe
MOTYT MOB/IUATb HA YPOBEHb
pH, BKITI04AKOT NCMOMb30BaHNE
yno6peHun, 3arps3HeHmne
BO3/yXa, Pa3noxeHue
pacTUTeNbHbIX MaTepnasos,
KNCIOTHbIE JOXAM, B06bIYY
MOJIE3HbIX NCKOMNAeMbIX

JTN CeJTbCKOXO3SMCTBEHHbIE
pa6oTbl M06IM30CTH.

CpaBHUTE CBOM HAOBMKOAEHUS N MPOTrHO3bI C N3MEPEHHBIM YPOBHEM
pH. Kakune 0Co6EHHOCTN OKPYXKaKOLLIEN cpeibl MOryT NOBANATh
Ha pH pa3nuyHbIX N04YB?

Bonpoc Ne 5 lMpeanonaraemsiii OTBET:

lMoaxoaaT Nu 06pasLibl NOYBbI, KOTOPbIE Bbl COGPANN, 41K BbIPALLMBAHNSA
pacTeHun?

O6pase noysbl 1.
MoaxoauT Ans pacTeHun,
MPeanoYMTALOLLMX KUCTTYHO
noyBy.

O6pasew Moy4Bbl 2.
OnTuManeH ns BbipallMBaHns
pacTeHui.

O6pasew, noysbl 3.
Ha rpaHuue gonyctumoro
JnanasoHa.

Bonpoc N 6 lMpegnonaraemblii OTBET:

C KaKoil Lienbto [06aBNSAN Cepy UM U3BECTb K HEKOTOPbLIM 06pa3Liam
MO4YBEHHOr0 rpyHTa? Kak cepa 1 M3BeCTb MEHSHOT 3Ha4YeHNe
pH no4YBeHHOro pacTeopa?

113BecTb Ucnonb3yertcs ans
MOBbILLEHUS YPOBHS pH,
4TO6bI CeNaTh NOYBY MEHEE
kucnon. Cepa ucnonb3yercs
QN1 YMEHbLLIEHNS YPOBHS pH,
4TO6bI MOYBA CTaNa MeHee
LLIEJI0YHO.

o 0
peLweHva ana O6pa3OBaHVIF| -
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MeToanyeckne pekoMeHaaLuu ans yquTens

Bonpoc Ne 7

CMOTIN NI Bbl CKOPPEKTUPOBATL YPOBEHb PH NoyBbI B Npeaenax
NpUeMIeMoro auanasoHa? Kak Bbl yCOBEPLUEHCTBOBANN Obl CBOW METO,
YTOObI MOMYYUTh NYHLLNIA Pe3ynbTaT?

Bonpoc N: 8

CMOXXETE N Bbl MPUMEHATH MPUAYMAHHbIA BaMU METOJ, Y4T0ObI
perynuposaTb pH noy4Bbl B HacTosLEM caay? O60CHYNTE Balll OTBET.

lMpeanonaraembiii OTBET:

OTBETHI yyaLLuxcsa 6yayT
pas3nnyaTbCs B 3aBUCUMOCTH
0T MOJIENN 3KCMEPUMEHTA.
[ns ynyyleHus pesynsraToB
MOXXHO MCMOMb30BaTh
MEHbLLIEE KONMYECTBO M3BECTH
UM Cepbl, 4TOObI TOYHEE
CKOPPEKTMPOBATb YPOBEHb pH.

Mpennonaraembli OTBET:

[la, MOXXHO B35Tb HECKONbKO
npo6 no4sbl B cagy

11 BbISICHUTb, HY>XXHO NN
KoppekTuposatb pH

BO BCEM Cajy Wi TOMbKO

Ha OTJENbHbIX y4aCcTKax

B 3aBUCUMOCTY OT YpoBHSA pH
B Pa3NINYHbIX YACTAX caa.

peLweHva ana 06pa3OBaHVIF|
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