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Kakye BELIECTBa BXOAST B COCTaB PaCTEHN?




Kakye opraHnyeckye Beuljecrea BaM
N3BECTHbI?




Kakye HeopraHMuyeckve BellecrBa
coaep)xarcs B opraHN3Me pacreHnun?




N3 KaKNX 3J/1IeMEeHTOB COCTOSAT BCe
VNOMSHyTbIe BellecrBa?




XMMUNYECKWI COCTaB: PaCTEHN

Cocrap pactehui

T R

(OpraKHecite BeCTH HeopraHSecKde BeieCTed

ekt~ Kaput Yonesonst  Hykaconse acionst  Boga Miepansitie comn
GOHNES GOR GOK  GOHNP —  QH  BNKCaNgFe Mo Oy ln



OTKyAa pacteHus noayJyaror
HeobxoaMbieé UM 3J1IEMEeHTbI?

OTkyAa B pacreHVe nocrynaer
VyrJiepoa?z

OTKyAa pacreHye MoXkerT bpartb
KMcsopoa v Boaopoa?

UT0 9BJidercad UCTOYHUKOM a30Ta ansg
pacTesnn? M



Tloobslanz: pacxon nUuTaresibHbIX
Beljecrs Hy>CHO BOCIOJ/IHATS,
A006aB/ifAsA NX B NOYBY NyTeM BHECEHNS

VaobpeHmi.

«[opazgo TpyaHee

yBugers npobnemy,
e Hadry ese

DEIEHY] S
C. beprap




IHEMELKMI XVIMVK, akaAEMIK.
OVH 13 OCHOBATENEN
AFPOXVIMUN.

B 1840 . NPEANOXNI TEOPNIO
MVHEPaNIEHORO NTa IS
PacTeHn. Ha 0CHOBE MHOIMO
YMCHEHHBIX aHaMM30B OH
VCTIaHOBWII, YT 0! KarKAGMY.
PACTEHNIO HEOOXOANMO) [AJis
HOpMabHOW
XvsHepegnensHoec 10
anemvedToB: C, H, O, N, Ca, K,
P, S, Mg, n Fe. OH TaKxe
\VCTAHOBWII, UTO) BabKHENLUINM
13 STIX SMEMEHTOB SBJISIOTCS
TP — N, K, P.




Henb: nonyunib 3HaHWS 0 COCTaBE
Vi KilaCeMVIKalim MUHEPaBHBIX
\IOBPEHNI.

' dob6aBnsiembie B NO4YBY
:‘@l, opraHuyeckKkue m
v

MUHepaJibHble
BellecTBa,
f coaepxaigume
' nuTaTesibHble
/ 3J/1IEMEHTbI, Ha3bIBalOT
ﬁ vao6bpeHunamu.



PaboYyasl rmnomesa:

2 MonyuvB AaHHbIe 0 kKnaccuhukaumm
MUHEepanbHbIX yaobpeHu, Heo6xoaumo
MccnenoBaTb WX COCTaB U CBOUCTBA,

4 HAYYMUTbLCA pacno3HaBaTb 06pasubl
BaXKHEULWNX YNoOpeHun;

1 BbIICHWUTb, Kakoe BNUAHWE OKa3biBaloT
MUHEpanbHble ynoﬁpel-m;l |-|a nm'anue
PaCTEHUMN.




(¢

[IpoBepKa rmnore3bl SKCrnepuMeHTOM

LHenk:




XVMNYECKN SKCHEPYMEHT:
(dbpoHTaNBHasa paboTa)

VICCHEMOBaHNE! MHEPAMBHBIX V/ACOPERN

; OCIIBIC TPAHYJIIBL, JICTKO, CYOIUMUPYIOTCS P
HALPEBAHNN, PACTBOPSIOTCS B BOJAC, d NpPH HO00ABICHIMN K
PACTBOPY: HECKOMBKMX  KANCb PACTBOPA. XJIOPHid Oapys
00PABYCIC OCIBIM OCAOK; P PACTBOPCHUM [pAHYyJI B
HICIIOMUM 1 HATPCBAHUI 00PABYCICS Ld3) C PEIKHAM: SaAlAXOM,
KOTOPHIA MBMEHSCT BT BIAKHOM JIAKMYCOBOM Oy MAMKKN
VB KPACHOLIO) Bl CHHIM.

 CEPhIC, TPAHYJIbL, HEPACTBOPUMBbIC, B BOJIC; LIPH
JHOOABJICHAN  HECKOJIBbKMX  KallCib  PACTBOpPa  HUIpaTa
CCPEOPA OOPABYCTCH IKECHTBIN OCAMOK; OKPANBACT IIAMST B
KUPINUHO-KpPACHbI 1iBeT. [lpy  H00aBiCHIN KapOoHaTa
Kaiivisi BBIIAAACT OCIBIA OCAHOK



OnpepneneHue yaoopeHusa X

PeaKinBbl

BellecrBa

PacrBopHn-
MOCTb B
BoAe

BaCl:

BbiBOA

BelectBo X — cynbdar aMMOHUA

NaOH, t

NH3
Pazieni
3anax.

Nnauk.6ymara
cuslzeT




OnpepeneHuve yaobpeHusa Y

PeaktnBsbl | PactiBopy- | AgNO3 K2C03
MOCTb B
BelllecTBa | BoAe

'/ H Ag3PO4 CaCO3

WENTHhIN BEBIY
ocaaoK ocaaoK

BbiBOA
BellecTtBo Y — cynepagocdar



SafaHve angd rpynnsl N1
«He3apgaunuebin pepmep»

o3 AHEN OCEHBIO, PACaXaB SEMIII, AEPMEP
PELIVII, UTo Ha3bIBAaETCA YonTb ABYX
3aVILIEB CPa3y: MBBECTKOBATL YUACTKM C
KVCTIoVI OUBOV M HIPOBECTV MOAKOPMKY. EE
CYNEPMOCMATOM (BCE-TAKM MOBEPWII, UTO
BE3 XMW HE 060MTICE). OAHaKO BECHOM
OKaBaNoCh, UTO YXENAEMbIV SMMEKT HE

GbII AocTvrHyT. HoYyemy? or

Y I




[E—

Ca(HzP0Oz2)2 + 2€Ca(0O F)z

Ca3(PO2)2 4520

\i \
A lA

RSKAKOMYy STy OTHOCIICH I CAKIL
ROIHOC,

HAHHBICIBCTICCIB AN, |

REKARVIMEIIACCAM COCINHCHN




SafAaHne ang rpynnbl Ne.2
<ONbITHBIV COCEA

OIBITHBIN COCE, IOKAICE MOJIOHOT0 (hepMEPa, MPEIIIOMIAIL CMY/
HNCIPABUTH OIINOKY, BHEC B IOYBY XOPOIIO PACTBOPHUMOE
VIOOPEHIE, COCpKalIce (DOCHOP:

(OH O30T CL0 HAZBAHNE, HO IPHUHEC AKKY PATHYI0, 3ATINCH
PE3YIIbTaToB aHAEa (%)




J1laHo:;

W(N) = 12,2%
W(H) =5,5%
W(P) = 27,0%
W(O) = 55,6%

DopmyJia 7

IeNoIL HEpMEPY, 5&15%

Peienme:
OTHOMICHNEC SJIEMCHTOB! B BEIIICCTBE
N:H:P:0=
12,2/14 : 5,5/1 : 27,0/31 : 55,6/16 =
0,87 :55:0,87:3,47 =
[N et 1< g |
NH6PO4 i

O1eer: NEH2 H2PO2 — iurmapooptodochart
aMMOHMS



3afaHve ang rpymnbl N°3 «Mosnoaon
OropoaHuUK>»

MosieAoMY, OLOPOAHVIKY, HEOOXOANMO BHECTI B
HOYBY. MVHEPANBEHOE VAOOPEHNE, HOrHa
\VNaKOBKE HE COXPaHWMNOCH HI HasBaHME, HI
Ero opmyJia. K CYaCTho COXPaHNIach
Cleayioliad 3anvchk: asoma 12.2%, BOAOPOoAa
— 5100, Mecmopa 27.0%), Kncaoepoia 55.6%0.
CMOXET Jivl OFOPOAHVIK MO YKa3aHHbBIM AaHHBIM
ONPEfenvTh 3T0 BEIECTBO? 4.6




3agaHuve and rpynnbi N24
«XnMunyeckoe npousBoacTBO>

o
" ﬂ.u

CenoaHga xvMnYeckas NPOMbILIERHOCTE COS/IAET,
HOBBIE PELERTYPLI VACOPERNN! G YyHIEHHBIMI
KaYecTBaMm. S70 — CYHEPMDOCMAT, aMMOMOC,
CNIEBYIHVT VI APYIE: STo6b! noyuims
PaCTBOPYIMbIVIBIOUBE CYNEPMOCHAT;,
BOCCTaHAB/VBAIOT YIJIEM npmpo;u-lbm MOCMAT:

NPOAYKT PEAKLUN — ABOVHOV CYNEPAOCHAT;
(Ca(H2P04)2) Tiak HasbIBAETCA V13-32 NPOLIECCT,
KOMOPbIVI MAET: Bl ABE CliainVl, &l TAKE OHI COAEPIKUIT
0k0J10! 50% P205, a npocion COLEPHKIT: 20)%)

CocnaBbie UENoYKY, NPEBPALIEHVNI O NPYIPOAHONO
(pocmhaia A0 ABOVHON0I CyNEPMOcHana. Sanvilnie
VPABHEHVS PEAKLINIA.



OTBeT :

Ca3(PO4)2 — P — P205 — H3PO4 —
Ca(H2P04)2

1.Cas(PO4)2 + 5€C + 5/S102 = 2P + 5C0O + 3
CaSI05

2.4P + 502 = 2P205
3.P205 + 3H20 = 2H3P0O4
4,Ca3(P04)2 + 4H3P0O4 = 3Ca(H2P04)2



HEeA0CTanoK nuTanenbHbIX
SJIEMEHTOB:
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VISOBIMOK MVHEPaIbHBIX BELLIECTB
OYBE: 4

OcTpoe orpaBrieHne
(anmeprnyecknmn oTex JIerKnX,
odblllKa, 665V B obnacTty cepaua,
Kallenb, pBoTa U Aap.)-
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Mo coctaBy

MNMpocTble
KomnnekcHble
CnoxHble
CmellaHHble

Ypo6peHus

Mo Hanuuuio
Mo 3 Mo arperatHomy
coeAuHeHUn Toro

NMPOUCXOXAEHUIO USN UHOFO 3NeMeHTa COCTOAHUIO

A30THbIe
OpraHuyeckue Kunpkue
PochopHble
HeopraHuyeckue ¥ TBepable
KanunHble



Pednekcus

Kutanckasa MyapocTb FJ1acut
«/la)xe ec/iv Bbl JOCTUITH
BEPLUHHbI ropbl,
rnpogosnxanTe Kapabkarbcs
Aanblue>



«lNepBoe A6N0KO TOMY, KTO paccka3bliBan.

{ut ot

A TpeTbe-KkomMy?
TOMy — KTO NOHAN!»




Criacnb0o 3a coTpyaHNYECTBO!.

YOK OKOHYEH!

2o cBYaHs!

Bcem aoopa v ycriexoB!



