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Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Hroro
Henens 15
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HUroro ayn. 60 |60 (60 |60
KonrakrHas padora |60 (60 |60 |60
Cam. pabora 57 |57 |57 |57
UYacsl Ha KOHTpOAL |27 |27 |27 |27
Hroro 144 (144 1144 | 144
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Pabouas nporpamMma JUCIUILIUHBI

IIntanue n y1o0peHne caioBbIX KyJbTYpP

paspabotana B coorsercTBruu ¢ PT'OC BO:

DenepanbHBINA rocy 1apCTBEHHBIH 00pa3oBaTeIbHBIA CTaHAAPT BBICIIEr0 00pa30BaHM IT0 HanpasJIeHHIo HoArotosku 35.03.05
CanoBoJicTBO (ypoBeHb OakanaBpuara) (mpuka3 Muno6pHayku Poccuu ot 8/1/2017r. Ne737)



1. HEJIA ¥ 3AJTAYN JUCIHIUITIJIMHBI

1.1 | opmupoBanue y cTyA€HTOB IpeACTaBIEHUIl 0 pa3paboTKe CUCTEMBI y100pEHUs Cal0BBIX KYJIbTYp, BUAAX U clloco0ax
PanMOHATBHOTO UCTIONB30BaHUS yI0OPEHHUH B Pa3INIHBIX TOYBEHHO-KINMATHIECKHX YCIOBHSL.

3amaum :

- N3y4yenue cBOCTB MUHEPAIBHBIX U OPTaHUYECKUX yI0OPEHHH, XUMHUECKUX METMOPAHTOB, a TAKOKE BIMSHUS yA00peHU Ha
ypOxKai ceIbCKOXO3HCTBEHHBIX KYJIbTYP M KaUECTBO MPOIYKIHH;

- OBnajieHNe METOJIaMU pacyeTa 7103 MUHEpaIbHBIX U OPraHHYECKUX YIOOPEHMI 1101 Cal0BbIe KyJIbTYphl Ha IJIAHUPYEMBIH YpOKaii;
- O00CHOBaHWE TEXHOJOTUH MPUMEHEHHUS YI00pEHUH 1O/ CaJIOBbIC KYJIbTYPHI;

- O3HaKOMJICHHE C METOIaMH KOJIMYECTBEHHOT'O aHAJIN3a PaCTeHU I, MUHEPAJIbHBIX M OPraHUYECKUX yI00PEHUH, TI0YB 1
IIOYBOTPYHTOB XUMHYECKHUMH U HHCTPYMEHTAJILHBIMU METOJIAMH.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OOII

Huxn (paznen) OIT: B1.O0

2.1| TpeboBaHus K NpeIBaAPUTEIbHOM MOATOTOBKE 00y4aIOIIEroCs:

2.1.1 | YueOHas mpakTuka

2.1.2 | YueOHas mpakTuka

2.2 | JucummimHbl (MOIYJIH) U NPAKTUKH, IJ1S1 KOTOPBIX 0CBOEHH € TIAHHO JUCHUIIHHBI (MOIYJI1) HEOOXO0AUMO KAK
npeaunecTBymoIee:

2.2.1 | TexHoJIOTHS BBIpAIIMBAHUS PACTCHUM B 3aIHIIICHHOM IPYHTE

2.2.2 | TIpakTuKa 1Mo cajioBOJCTBY

2.2.3 | TexHoJIOTHH BBIPANIMBAHKS MIOCAIOYHOTO MaTepuaa

3.IINTAHUPYEMBIE PE3YJIbTATBIOBYUEHUA IO JUCIHUTIJIMHE, COOTHECEHHBIE CITNTAHUPYEMBIMHU
PE3YJIbTATAMHU OCBOEHUSA OBPA3OBATEJILHOM ITPOT'PAMMBI

OIIK-4.3: UcnoJib3yeT coBpeMeHHbIe TeXHOJIOTHH VISl BHIPAIMBAHKS MIOCAT0YHOI0 MATEPHAJIA, IPOU3BOACTBA MJI0/10BBIX,
OBOIIHBIX, J1eKAPCTBEHHBIX, 3(PHPOMACINYHBIX, JeKOPATHBHBIX KYJbTYP B OTKPBITOM U 3aKPBITOM IPyHTE

4. CTPYKTYPA U COJAEPKAHUE JUCHUIIJIMNHBI (MOJAYJISA)

Kon HaunmeHoBaHMe pa3/iejioB U TeM Bupn 3a- | Cemectp | YacoB | UcTtounuku | [pumeuanue
3aHATHS HATHUS / Kype

Pasznenl. ®uznosornyeckne OCHOBBI MUTAHUS
CaI0BBIX KYJBTYP

11 Du3HN0NIOTHYECKHE OCHOBBI MUTAHUS CadOBBIX Jlex 2 2
KYJIBTYP

Paszaen 2. ®usnoornyeckne OCHOBLI MUTAHUSA
CaJI0BBIX KYJbTYP

2.1 DuU3NO0IOTHYECKHE OCHOBBI TUTAHUSA CALOBBIX Cp 2 10
KYJBTYD

Paszpnea 3. Binsgnne BHENIHNX yCJIOBHI Ha
YPOXKAHHOCTD CaI0BBIX KyJbTYP H3(PPEeKTHBHOCTH
yaoOpennii

3.1 BrnusiHue BHENTHUX yCIOBUN HA YPOXKAWHOCTh Jlex 2 2
CaJIOBBIX KYJIBTYP U 3 (EKTHBHOCTD Y0OpeHHUH

Pa3zpnen 4. Binsnne BHENIHNX yCJIOBUI Ha
YPO:KalilHOCTB CaI0BBIX KYJbTYP H 3P (PEeKTHUBHOCTH
yaoopeHnuii

41 BunsiHue BHENIHUX yCJIOBUI HAa ypO>KalHHOCTD Cp 2 13
CaJ0BBIX KyJIbTYp U 3¢ (HEKTHUBHOCTD yA0OpEHUit

Pa3nen 5. Hayunble 0CHOBBI CHCTEMBI Y100 peHU s
CaJI0BBIX KYJbTYP

51 Hay4Hble 0CHOBBI CHCTEMBI Y TOOPEHHSI CaHOBBIX Jlex 2 1
KyJIbTYD

Pa3nen 6. HayuHbie 0CHOBBI CHCTEMBI Y100 P eHH S
Ca/10BBIX KYJbTYP

6.1 Hay4Hble 0CHOBBI CHCTEMBI Y TOOPEHHSI CaHOBBIX Cp 2 14
KyJIBTYD

Paznen 7. Xumuueckasi Mmeuopanus no4s

7.1 XuMHu4ecKas MEeITHOpalns Mo4YB Jlex 2 1

Paznen 8. Xumnueckasi meiuopanusi no4s

8.1 KHCIIOTHOCTH IMTOYBBI IIp 2 14




Paznen 9. Xumnueckasi Mmeuopanmsi no4s

9.1 XuMu4eckas MEeITHOpalns Mo4YB Cp

Paznen 10. Buasl ynoopenuii 1 0co6eHHOCTH HX
NpHMeHeHUs

10.1 Bunel ynobpenuil 1 0COOEHHOCTH UX NPUMEHEHUS Jlex

Pa3znen 11. Buabl yno0peHuii 1 0cOGEHHOCTH UX
NpUMeHeHUs!

11.1 Bupl ynoOpeHnuit 1 0COOEHHOCTH UX IPUMEHEHUS IIp

31

Paznen 12. Buasl ynoopenuii 1 0co6eHHOCTH HX
NpHMeHeHUsl

121 Bunel ynobpenuil 1 0COGEHHOCTY UX NPUMEHEHUS Cp

Paszaen 13. Buosoruyeckoe 3emJieaesine

13.1 buonornueckoe 3emieaene Jlex

Pasznen 14. buogoruueckoe 3emJieesiue

14.1 Buonornyeckoe 3emienenue Cp

Pa3neu 15. PeryisiTopbl pocTa 4 pa3BUTHUS
CaJ0BBIX KYJIbTYP

151 Perynsatopsl pocta U pa3BUTHS CaZOBLIX KyJIbTYp Jlex

Pa3pnen 16. Peryasitopsl pocTa M pa3BUTHSA
CaIOBBIX KYJbTYP

16.1 Perysstopbl pocTa U pa3BUTHS CaIOBBIX KYJIbTYP Cp

Paszaen 17. Ik3amen

17.1 TTuranue u ynoOpeHue caoBbIX KyJIbTYpP DK3aMeH

27

5. ONEHOYHBIE MATEPHAJIBI U151 MPOBEJAEHUSA TEKYIEU U TIPOMEXKYTOYHOU ATTECTAIIUN

5.1. OIIeHO‘-lH];Ie MaTepuaJibl IJIs1 IPOBEACHUA TeKyII.[efl arrecranuu

[A30T COJICPIKUTCS B TAKOM YIOOPCHHUH KaK:
® aMMHUayHasl CEIUTPa

e cymnepdocdar

® KayuiiHas COJb

® JIOJIOMUTOBAs MyKa

PacTBOpHMBIE B BOJIE YAOOPEHHS BHOCAT ITyTEM:

® [I0JIMBA PACTEHHUS pACTBOPOM

e BHeCEHHs yIOOpEHHUs B IOYBY M NepEeMEIINBaHUA
® [IOCHIIIAHNE YAOOPEHHS Ha MOBEPXHOCTH MOYBHI

® BCE OTBETHI BEPHbI

Docdop BaxkeH U1 TMTaHNS PAaCTEHUH, TaK KaK OH:

® CTUMYJIHpPYET POCT NPUAATOYHBIX KOPHEH U KOPHEBBIX BOJIOCKOB
® CTUMYJIHpYET IIBETCHUE U IJI0AOHOIICHNE

® yIIydIIaeT JEeXKOCTh U BKYCOBBIE KauecTBa II0JI0B

® BCE OTBETHI BEPHBI

cDOC(l)Op COACPIKATHCA B TAKUX OPraHUYCCKUX BCIICCTBAX paCTeHI/Iﬁ KakK

Brecenne ynoOpeHus mepes mocaakoi pacTeHUH Ha3bIBaeTCS

HpOﬁHaﬂH3prﬁTe I/I306pa)KCHI/Ie 1 HAIMIIUTE, YTO MPEACTABIICHO Ha KAPTUHKE!




5.2. OueHoYHbIE MaTepuaJbl AJA NPOBEACHUSA l'lpOMe)KyTO'—lHOﬁ aTrecTanuu

BOHpOCI)I K OK3aMCHY U THUIOBOM BapuaHT ouera JUIA CAavM OK3aMEHa 110 JUCIHUIIIIMHE «Ilutanue u yz[06peHI/Ie CaJOBBIX KYJIBTYP»

BOHpOCLI K OK3aMCHY:

1.

n

10.

11.
12.

13.

14.

15.
16.

17.
18.
19.

20.
21.
22.
23.
24,

25.
26.
27.

[IpenMer, 0OBEKTHI, METOMBI U 3aaYl arpoXuMHH. Mcropus pa3BuTusi arpoxuMuu. OCHOBOIOJIOXKHHUK arpOXUMUHU
XK.B. Byccenro. Ponb 3apy0exHBbIX U PyCCKUX YUYEHBIX B pa3BUTHU arpoxumuu. Axagemuk [Ipsaumuukos JI.H. xak
OCHOBOIIOJIOXKHUK OT€UECTBEHHOHN arpOXUMUH U HAYYHOH arpoXUMMHUYECKOH MIKOIBL.

IIuranue pacteHnii. XUMHYECKHH COCTAaB PACTEHUH

W3MeHeHne XMMUYECKOr0 COCTaBa PacTCHUM U KauecTBa ypoxKasi B 3aBUCUMOCTH OT IMOYBEHHO-KIMMAaTUYECKUX YCIOBUM U
nutaHus pacteHuid. COBpeMEHHOE IpEACTAaBICHHE O IIOIJIOIICHUH 3JIEMEHTOB IHWTaHUA pacTeHusMH. BzaumocBsspb
KOPHEBOI'O U BO3YLIHOIO IUTaHUS.

Brausinue yciioBuii BBIpalMBaHUs CEIbCKOXO3IMCTBEHHBIX KYJIbTYp Ha ypo>kKall M ero KauecTBO. BBEIHOC 371eMEHTOB
NUTaHMs, MOCTYIUIEHUE IUTATENbHBIX BEIIECTB B pasHble IEPUOAbI pOCcTa U pa3BUTUs pacTeHuil. JluarHocruxa
MUHEPAJIBLHOTO UTaHUsI PACTEHUH U CIIOCOOBI €ro PETyJIUPOBAaHUS C IIOMOIb YA0OpEHUI.

ArpoxuMudeckue cBoiicTBa nouBbl. CocTaB nouBbl. MuHepanabHas U OpraHUYecKas 4acTH IIOYBBI, UX POJb B
IIJIOIOPOJIMHU [TOYB M MUTAHUM PACTEHUH.

IMorennuansHoe 1 3P PEeKTUBHOE MII0AOPOAKE MOYBLL. [1OTIIOTUTENBHAS CIIOCOOHOCTD, peakius U Oy(QepHOCTh MOUBBI UX
pOJib B NMHUTAHUHM PACTCHHUI M NMPUMCHEHUH yJOOpCHHI. ATPOXHMHUYECKAsT XapaKTEPUCTHKA OCHOBHBIX THIOB ITOYB P®.
CocraB MOTJIONIEHHBIX HOHOB B Pa3HBIX IOYBAX.

XuMudeckasi MeIuopanys 1Mo4s.

W3BecTkoBaHME KUCIBIX 110YB. BiIUsSHUE U3BECTKOBAHMS Ha CBOMCTBA MOUBHI U ypokal C.-X. KyJbTyp. OILEHKa CTENEeHU
KHCJIOTHOCTH U HY>KJJA€MOCTH B U3BECTKOBAHUU.

Arposkosioruyeckie TpeOoBaHUs K U3BECTKOBBIM yJIOOPEHUSIM U TEXHOJIOTHS UX IPUMEHEHUS.

Jo3bl u3Bectu. M3BecTkoBble yoOpeHus. I'uncoBaHue CONOHIOBBIX MOuB. IIpuMeHeHue rumca Uit yaoopeHuii 6060BbIX
KYJBTYD.

Ponb a30Ta B J)KU3HU pacTeHUil. A30THbIE yA0OpeHus. A30THOE IUTaHUE PACTEHUIL.

DU3NOIOTHYECKHUE H arpOXUMHUYECKAE OCHOBBI MPUMEHEHHUs a30THBIX yAoOpeHwuii. [TonydyeHue, cocra, CBONCTBA,
aMMHUauYHbIX, AMMOHMHMHBIX, aMUJHBIX U HUTPATHBIX a30THBIX yAoOpeHuil. IIpeBpaiieHue pasHbIX GOpM a30THBIX
yA0o0peHuil B 1o4YBe U OCOOCHHOCTH UX IPUMEHECHHUSL.

Pone docdopa B xu3au pacreHuii. @ocopHele yaoOpeHUsi, arpOXUMUYECKHEe U (PU3NOIOTHYECKHE OCHOBBI HUX
npuMeHeHus. CoIpbeBbIC pecypcehl s Mpou3BoaAcTBa GpocdopHbix yaoopenuii. Cynepdocdar, pochopurnas myka,
MIOJTy9eHHe, COCTaB, CBONCTBA, IPEBPALICHIE B ITOYBE U yCIOBHS 3G ()EKTHBHOTO MX TPUMEHEHUSI.

Ponp kamust B xu3HU pacteHuit. Kanuitaele ynoOpenus, GpU3H0OIOrHIecKre U arpOXUMUYECKHe OCHOBBI MX HMPHUMEHEHUS.
CripbeBas 0a3a, IMoJlydeHue, CBOHCTBA B3aMMOJICHCTBHE C TOYBON M OCOOCHHOCTH UX MMPUMEHEHHUSI.

Muxkpoyzno6penusi. FIX posib B MUTaHUU PACTCHUM.

Ou3n0IOro-0MOXUMHUYECKast pOJIb OCHOBHBIX HE3aMEHHMBIX MUKpo3JeMeHTOB (Zn, Cu, Co, B, Mo, Mn) B xu3HH
pacTeHui, (pU3MOTIOrHMUECKHe M arpoOXMMHMUYECKHE OCHOBBI UX NPUMEHEHMS, BUABL, (GOPMBI, CHOCOOBI U O3B
npuMeHeHus. JlefcTBue MUKpOy10OpeHHH Ha yposkail U KauecTBO C.-X. KYJIbTYP.

Kommnexcusie ynoopenus. Coctas, cBOHCTBA, ycioBus 3¢ (GeKTUBHOTO NpuMeHeHus. CMeluBaHue ynoOpeHHi.
Opranudeckue yaoopeHus. Buabl opranndyeckux yaoOpeHuil.

HaBo3, ero coctaB U CBOMCTBAa B 3aBUCUMOCTH OT BHJA >KUBOTHBIX U YCIOBMH uX conxepkaHus. CrocoObl XpaHEHUs
HaBo3a. becmoicTuio4HbIi HaBO3, HaBO3HAs JKMXKA, NTHYHMH IOMET, COCTaB, CBOMcTBa. J[OCTyHmHOCTH pacTeHUsIM
MTUTATENBFHBIX BEIIECTB Pa3HBIX BHIOB HABO3a H APYTHX OPTaHUYECKUX yAOOpEHU.

Topd, coctaB u cBoiicTBa. [I[puMeHEHHE B CEILCKOM XO3SHCTBE.

KomMrmocTsl Ha ocHOBe TOpda, CIIOCOOBI X MPUTOTOBIICHHS H IPUMEHEHHUSL.

3enrenoe ynoopenune. CoueraHue OpraHMYECKUX W MHUHEPAIbHBIX yI0OpEHHIA.

HayuHble OCHOBBI CHCTEMBI IPUMEHEHHUsT YJ0OpeHnH

TexHONOrUA NPUMEHEHNSI MUHEPAIBHBIX U OPraHUYECKUX yIOOpeHMH. ATPOTEXHHUECKHE U arpOdKOIOIHUECKre
TpeGoBaHUs.

J103bI CpOKHU U CIOCOOBI BHECEHUS] OPIaHUYECKUX U MUHEPAIbHBIX yA0OpeHUil.

TexHONOrUs NPUMEHEHUS TBEPIBIX U JKUIKUX OPraHUYECKUX YHAOOpeHUil.

Metonel pacyera 103 ynobpeHuil. PazpaboTka cucTeMbl IPUMEHEHHs yA0OpeHUH i CaloBbIX KyJIbTYyp.




6. YYHEBHO-METOJUYECKOE 1 UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)
6.1. PekoMenayemas Jutepatypa

(OcHOBHas:

1. ImutpueBckuii, b. A. CBOHCTBa, MOJlydeHHE W NMPUMECHCHHE MHHEPAIBHBIX YIOOpeHHH [DIEKTpOHHEBIA pecypc] : ydeOHoe mocobue / b. A.
JIMuTpHueBckuil. — iekTpoH. TekcroBele maHHble. — CII6. : IIpocmexr Haykm, 2017. — 328 c¢. — 978-5-903090-84-6. Pexum moctyma:
http://www.iprbookshop.ru/79993.html

2. 3yokoB, H. B. Pa3pabotka cucteMbl ynoOpeHus B ceBooOopoTe [DNeKTpoHHBIH pecypce] : yaeoHoe nocodue / H. B. 3yokos, B. M. 3y0OkoBa, A. B.
(ConoBbeB. — DIIEKTPOH. TEKCTOBBIE AaHHbIe. — M. : Poccuiickuii rocyqapcTBeHHbIH arpapHblil 3a04Hblil yHHBepcuTeT, 2010. — 204 ¢. — 2227+
8397. — Pexum nocrtyma: http://www.iprbookshop.ru/20659.html

JlomonHuTebHAS:

2. Crenrypo, M. ©. Y no6peHne oBOIIHBIX KYJIbTYp [DnekTponHbIi pecypc] / M. @. Crenmypo. — DIeKTpOH. TeKCTOBBIE JaHHBIE. — MMHCK ||
bemopycckas Hayka, 2016. — 194 c. — 978-985-08-1977-2. — Pexum noctyma: http://www.iprbookshop.ru/61118.htmlCrenypo, M. .
Y 100OpeHne OBOIIHBIX KYIbTYp [DaekTpoHHEIH pecypc] / M. ®@. Cremypo. — DIEKTpOH. TEKCTOBBIC JaHHBIe. — MuHCK : benopycckas Hayka, 2016.
— 194 c. — 978-985-08-1977-2. — Pexum mocryma: http://www.iprbookshop.ru/61118.html

4. Kosaneposa, O. A. PacueTsl MaTepualbHBIX U TEIUIOBBIX OATaHCOB B TEXHOJOTMH MHHEPAIBHBIX yIOOpeHHH [DNeKTpOHHBIA pecypce] : yueOHoe
moco6ue / O. A. Kosageposa, C. . HudranueB. — DIeKTpoH. TEKCTOBbIE AaHHbIC. — BopoHek : BOpOHEKCKHIl TOCY1apCTBEHHbIH YHUBEPCUTET
miKenepHbIx TexHomoruit, 2018. — 56 ¢. — 978-5-00032-318-2. — Pexxum gocrtyna: http://www.iprbookshop.ru/76436.html

6.2. [Tepeuyennb pecypcoB HHGOPMAIMOHHO-TeIeKOMMYHUKANIMOHHOH ceTn "UHTepHeT"
Caiir raBroro ynpasnenuns MUC mo TBepckoii obmactu https://69.mchs.gov.ru/
DKypuain «be3omacHoCTb Xu3HeAeATEIRHOCTI @ http:/novtex.ru

6.3.1 IlepeyeHb MPOrpaMMHOI0 0GeceYeHusl
6.3.1.1 | Microsoft Windows 10 Enterprise

6.3.1.2 | Microsoft Office npodeccronanshsiit wiroc 2013

6.3.1.3 | Kaspersky Endpoint Security 10 s Windows
6.3.1.4| Adobe Reader XI (11.0.13) - Russian

6.3.1.5| WinDjView

6.3.1.6 | Mozilla Firefox

6.3.2 CoBpeMennblie nmpodeccuoHATbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIPABOYHBIE CHCTEMbI
6.3.2.1| 3bC «ZNANIUM.COM»

6.3.2.2 | ObC «YHuBepcuTeTCcKasi OuONIMoTeKa OHIalH»

6.3.2.3 | ObC «IOPAUT»

6.3.2.4 | OBC «JIanpy»

6.3.2.5|3BC TeI'Y

6.3.2.6 | Hayunas snexrponnas 6ubnaunorexa eLIBRARY.RU (nonmnucka Ha xypHabl)

6.4 O0pa3oBaTeIbHbIE TEXHOJOTHH

6.4.1 | Uudopmanuonssle (IUPPOBLIEC) TEXHOIOTUU

6.4.2 | TexHOJIOTUH PAa3BUTUS KPUTHUECKOTO MBIIIICHUS

6.4.3 | TexHONIOTUY Pa3BUTHS JU3AHH-MBIIUICHUS

6.4.4 | AkTUBHOE CiTylIaHue
8. METOAUYECKHE MATEPHUAJIBI JJI51 OBYUYAIOIUXCS ITO OCBOEHNIO JUCHUITJINHBI

MGTOJII/I‘IGCKI/IG YKa3aHHs K BBIITIOJTHCHHUIO IMPAKTHYCCKUX 3aHATUN

PaGota 1. KIIACCUD®UKALIMSA BUJIOB MUHEPAJIBHBIX VIOBPEHUIA

MuHepanbHbIe yI00peHus MoApa3AessIFoTCs Ha PpocThie (comeprkaT oauH 3neMmenT nmutanus N, P wiu K), koMmiuiekcHbie (comepkar
Bece anemenTsl N, P u K), u Mmukpoyno6penus. [Ipoctsie MuHEepaibHbIE yIOOPEHUS Pa3IHUYaIOT MO JCHCTBYONIMM BEIIECCTBAM.
JIeHCTBYOINM BEIIECTBOM Ha3bIBAIOT KOJMYECTBO OCHOBHOTO ITUTATEIBHOTO 3JIEMEHTA B COCTaBe yAoOpeHus. Takum oOpazom,
IIPOCThIE MUHEPAJIbHBIE YIOOPEHHUS MOXKHO Pa3/IelINTh Ha a30THbIE, hochopHbIEe U KaIUHHEIE.

A30OTHBIE MUHEpAIbHbIE YA00peHus (MOUeBIHA, aMMHUadHas CETUTPa, HATpUeBasi CEIUTPA, KAJIbLIUEBas CEINTPA, CyIbGhaT aMMOHHH)
YCKOPSIOT POCT JINCTHEB U APYTUX BETETATUBHBIX YACTEH paCTEHUS CIIOCOOCTBYIOT HapalllMBaHUIO JTUCTBEHHOM Macchl; ochopHbIe
(cynepdocdar, nBoitHol cynepdocdar, npenunurar, GocHOpUTHAST MyKa) YCKOPSIOT CO3PEBAHHE YPOKast U HEOOXOAMMBI JIJIs
HOPMAaJBHOTO Pa3BUTHS KOPHEBOI CHCTEMBI; KaMHHBIE y10OpeHHs (CyIbdat Kausl, XJIOPUCTHII KaJInid, KaTuMarHe3usi, KaTHuiHbIe
COJIH) OBBIMIAIOT YCTOHYHUBOCTH PACTEHUSI K HEOJIArONPUSITHBIM (PaKTOpaM CpeJibl M aKTHBU3HPYIOT COMPOTHBISIEMOCTh PACTCHHI
00JIe3HM.

KomruiekcHbie yoOpeHus ObIBAIOT a30THO — KAIIMIHBIE, a30THO — (ocdopHbie, a30THO — KanuitHO — ochopHbie. MUKpPOY 10OpEeHMS
coJepKaT HEOOXOJMMBIC PACTCHHUSIM MHUKPO3JICMEHTHI. BHIBI M CBOMCTBA OCHOBHBIX MUHEPAIBHBIX yIOOPCHUI TPUBEICHBI B
Tabuue. Y 100peHus pa3indarTCsi PACTBOPUMOCTBIO, @ OTCIO/Ia U OBICTPOTON NSHCTBHUS Ha PACTCHUSI M COXPAHHOCTHIO B ITOYBE.
HekoTopsie y100peHusI MOAKUCISIFOT MOYBY (CyIb(paT aMMOHUS, aMMHAYHAsI CEITUTPA), HEKOTOPBIC 00JIATaI0T HEUTPATbHOM
peakuueii (hbochopuTHas MyKa, XJIOPHUCTHII Kanuii). B mocneaHee BpeMs co31aHbl yI00PESHHUS IPOJIOHTUPOBAHHOTO AICHCTBUS,
MEJJICHHO OTJAIONINE MUTATEIbHbIC BEIECTBA U TEM CaAMbIM HanboJiee MOJIHO UCIOJIb3YEMbIe PACTCHHUSIMH.



http://www.iprbookshop.ru/79993.html
http://www.iprbookshop.ru/20659.html
http://www.iprbookshop.ru/61118.html
http://www.iprbookshop.ru/76436.html
https://69.mchs.gov.ru/
http://novtex.ru/

IleHHOCTH YIO0OPEHUS 3aBUCUT OT COIEP)KaHUS JISHCTBYIOIIETO BEIIECTBa B MpoleHTax. Kak mpaBuiio Ha makeTe ¢ MUHEPATbHBIM
yA00peHueM I0Ka3aHo COIepKaHuE ASHCTBYIOIIEro BelecTBa. I a30THBIX y100peHUi [elCTBY 01 ee BEIECTBPBO - YUCTHIH a30T
(N), ans dochopusix - anrugpun dhocdopuoit kucnotsl (P205), 1 kanuitneix — okuck kanust (K20). Hanpumep, ycTaHOBIIEHO,
YTO [IOJ JaHHYIO KYJIbTypy HEOOX0AMMO BHECTH a30Ta 4, 5 Kr Ha coTKy. 113 ynoOpeHuii uMeercss aMMuadHast cenutpa. M3 rabnunbt
BHHO, YTO COJAepKaHHe AeicTByIomero B — Ba B Hell 34%. CooTBeTCTBEeHHO cocTaBisieM nponopuuto 34 / 100=4,5/ x , orciona
caneayer (4,5 ¥100) / 34 = 13, 25 Kr Ha COTKY.

Lenb paboTHI: 03HAKOMHUTHCS] C OCHOBHBIMH MHHEPAIBHBIMH yI00PEHUSIMH, HCIOIb3yEMBIMH B CETBCKOM XO3SIHCTBE.
O6opynoBaHue ¥ PEaKTHBEL: HA0Op y100peHui, 5 MpoOUpPOK B IITaTHBE, IepKaTelb, CIUPTOBKA, TUCTHLTHPOBaHHas Boaa, 10 %
pactBop NaOH, 20 % pactsop BaCl2, 10 % pactop HCI, 10 % pactBop AgNO3, crinukw.

ITopsnok paboTHL:

7. ITomecTuTh B CyXylo IpoOUpKY HEOOJIBIIOE KOJIMYECTBO (Ha KOHUUKE HOXKa) UCCIIEyeMOro y100peH s, OIMCaTh €T0
OKpacKy M BHEMIHUH BUJ (TPaHYIIBI, MEIKOKPHCTAIITHYSCKIH WM KPYTHOKPHCTAIUTMIECKIH MOPOIIOK, H3METbUCHHAS TOpHAs
nopoja u T.4.).

8. J06aBuTh B IpoOUpPKY S5 - 7 MIJI TUCT. BOABI, BCTPSXHYTh MPOOHUPKY, MOCIIC YETO JaTh pACTBOPY OTCTOATHCS. Eciu Goiee
MOJIOBUHBI M3HAYAIIFHOTO KOJTMYECTBA yI0OPEHNUs paCTBOPUIIOCH, TO PACTBOPHMOCTD YIAOOPEHHUS ClIeAyeT CUNTATh XopoIeit (++).
Ecnu pactBopuinocs MeHee 50 % ya00peHus, To ero pacCTBOPUMOCTD CII€yeT cUuTaTh ciiaboi (+). [IpakTuuecku HEpacTBOPUMBIE B
BoJie y100peHus orMeuatoT 3HakoM "'[1"'[] Ecnu yno0peHue pacTBOPUIIOCH B BOJIE, TO IIOIYUYESHHBIN pacTBOP pa3IMBalOT HOPOBHY B
TpHU IPOOUPKH.

9. B nepByto npobupky 100aBISIOT HECKOJIBKO Karesb HuTpaTa cepebpa. [TosBieHne 6e1oro XJI0MbEBUIHOTO 0CaIKa
CBHIETENLCTBYET O IPUCYTCTBHH B PACTBOPE XJIOPHUIOB. JKENThIi 0calok TOBOPHUT O MPHUCYTCTBHH (HocdaToB.

10. Bo BTOpyto mpoOupKy cienyeT 100aBUTh OKOJIO | MII IIEN0YH, COAECPKUMOE POOUPKH HATPETh 10 KUIeHHUs. Eciiu B
pacTBOpe MPUCYTCTBOBAI MOH aMMOHHSI, TO MPH HATPEBAHUU IMOSIBIIETCS 3aMaX aMMHUaKa.

11. B TpeThio poOUPKY HYKHO MPUIHTH 0KoJIo 1 Mut xitopuaa 6apust. Eciiu B pacTBope MPHUCYTCTBYIOT CyJb()aThl, BRITIAAET
OOMIIHHBIN OEIbIN 0caloK. B HEKOTOPBIX Cilydasx HaOI0AaeTCs MIOMYTHEHHE.

12. HepacrBopumebie y1oOpeHus MPOBEPSIIOT HA ISHCTBHE COJSTHOM KUCIOTHI. IJIsl 3TOTO HY’KHO CHOBA B3ATh HEOOJIBIIIOES

KOJHMYECTBO CyXOTO YIOOPEHUS U KallHYTh Ha HETO HECKOJIBKO Karesb KUCJIOTH. B mprcyTcTBHM KapOOHATOB HAOIIOIASTCS
"Bckunanue" mpoOEI.
®dopma 3amucH pe3ysIbTaToB:

Haspanue rpynns! ynoOpenuii Haspanue ynobpeHus ®opmyna liser, Bug Pact-Bopu-mocTs B Boge Pea

Peak-uus ¢ BaCl2  Peak-
s ¢ AgNO3

A3otHele MoueBuHa 0rn2Cnnn2
Asornele Cynbgar ammonus  (NH4)2SO4
A3zotabeie Hatpueas cenmurpa NaNO3

Kanuitasie Kamnitnas coms KCI

Kanuiinsie Cynbdar xanus K2S04

®dochopHbIe JBoitHoit cymepdocdar Ca(H2P04)2
H3BecTKOBBIC T'unc CaS04[12H20

N3BecTKOBBIC N3BectkoBas myka CaCO3

Cnoxusie DocpopurHas myka Ca3(PO4)21]
CaCO3 Cnoxusie AMMmodoc NHAH2PO4

KoHTponbHbIE BOITPOCH

1. Yo Takoe nEeWCTBYIOIIEE BEIIECTBO MUHEPAIHLHOTO YAOOpEeHUs?

2. Ha30BuTE OCHOBHBIE 3JIEMEHTHI IIUTAHUS CAJOBBIX paCTeHMﬁ?

3. UeM oTaHMUAIOTCS IPOCTBIE MUHEPaIbHbIE YIOOPEHHS OT CIIOKHBIX?

4. Kak MO>KHO pacCUHTaTh COJepKaHHe IeHCTBYIONIETO BellecTBa B y100peHHH?

PaGota 2. BUJIbl M CBOMCTBA OCHOBHBIX MMHEPAJIbHBIX VJIOGPEHUIA

Iens paboTHI: HO3HAKOMUTLCS CO CBOMCTBAMH OCHOBHBIX BHJIOB MUHEPAIBHBIX yA00pEHUH, HCIIOIb3yEeMBIX B CAOBOACTBE.
OO6opyoBaHME U PEaKTUBBI: HAOOp y10OpeHHi
IMopsiaok paGoTsr:

1. Paccmotpure npemnioxennsie Bam MuHepanbHble yI0OpeHUs.
2. Tlonp3ysick TabnuIel, COCTaBbTE TUXOTOMUYECKUH KITFOY IS OTIPEICIICHUS] OCHOBHBIX BHJIOB YJIOOpEHUIH,
HCIIOJIb3YEMBIX B CaJJOBOJICTBE.

IIpocTeie ynoOpeHus
A3oTHBIE YIOOpPEHUSI M UX CBOHCTBA

HasBanwue ynoOpeHus u popmyia CpenHee colepkaHue IEHCTBYIONIETO BenlecTBa B % PacTBOPHUMOCTH B BoJie
Bausnue Ha peakuuto noussl  O6wvem 1r ynoOpenus Ha m2

Ammuaunas cenutpa 34 - 35  PacTBopuma Cunerka nogkuciusier 1,2

Cynbtar ammonnss 20 - 21 PactBopuma IMonkucnser 1,25

Cenutpa HaTpueBas 16 PacrBopuma Ciierka mojuiejaquBaeT 0,7-0,9

MoueBnuHa 46 PactBopuma ITonkucnser 1,15

XJIOpUCTBI aMMOHUUN 24 - 25  PactBOpUM IMonkucnser 1,2

Iuanamun kameiust 19 - 21 HepactBopum IMoagmenaunBaer 1,7




®docdopHbie ynoOpeHHs U X CBOHCTBA

HasBanue yno6penus u ¢popmyia Cpennee conepxkanue P205 B % PactBOopuMOCTB B BozE Bnusanue Ha
PEeaKIUIO MOYBbI O6beM 1T ynobpenus Ha M2
Cynepdocdar 14 - 20  PacTBOpHM HE IOJIHOCTBIO IMonkucnser 0,9
Cynepdocdar noiiHoi 45 - 50 PactBOpuM HeiitpansHo 1,0
Ipenumnurar 27 - 35 He pactBopum HeiitpanbpHo 1,18
TepmodocdaTsr 20 — 25 He pacrBopum [MommenaynBaer 0,6
O6Gecdropennsie GpocdaTsl 24 - 28  He pactBOpuUM [MommenaynBaer -
dochopurHas myka 14 -23  He pactBopum Heitrpansao 0,5-0,6
KoctsHast myka 30 -34 He pactBopuM HeiitpansHo -
Kanuiinsle ynoOpeHus U ux cBoiicTaa
Hasanue ynoOpenus u popmyia Cpennee conepxanue K20 B % PactBOpuMOCTE B BOJIC BrnusiHue Ha
PEaKIIUIO TOYBBI O6beM I ynoOpenus Ha M2
Xnopucteiii kanmuii 56 - 60 PacTBopum HeiitpanbpHo 11-1,0
Kanuiinas coip 30 -40 PacrtBOpuUM HeiitpanbpHo 0,8-1,0
CepHOKHCIIBIN Kanui 45 - 52 PactBOopuM HeiitpanbpHo 0,7- 0,8
Kanumaruesus 27 PactBopum HeiitpanbpHo 0,7-10,8
CHIIBBHHAT 12 - 18 PactBOpHM HeitrpansHo 0.8-0,9
Kaunur PacTBOopuM HeiirpansHo 0,7-0,8
Kommekcubie ygobpenus
Ha3Banne ynobpenus u popmyina CpenHee conepkaHue MUTaTENBHBIX BenlecTB B %  PacTBopuMocTh B Boae
Ammodoc N — 12, P205 -40-50 PactBopum
Kanuitnas cenutpa N — 13,5, K20 — 46,5 PactBOopum
Hutpodocka N-8-12,0, P205 -9,6 - 12,0 PactBopuM He MoNHOCTEHIO
AMMOHM3UPOBaHHBIN cyniepdocdat N-2-3,P205 - 14 PacTBOpHM HE TOJIHOCTBIO
MukpoynoopeHust
JleiicTByIOIIIEE BEIIECTBO Y nobpenue Conepxkanue smeMenTa, B %  [IpumepHbie 10361 Ha | ra
Bop 6opHomaronutoBoe 2,0 30 — 60 kr mo mocera, 10 — 12 kr mpu mocese
Bopar maruus 1,3 -1,5 35— 75 kr go nocesa
Monubnex Monubnar ammonust 50,0 25 — 50 r qist mpenoceBHO 00paboTKH ceMs (pacTBoOp)
Monubnar ammoHnus - Hatpust 36,0 35— 70 r s npeanoceBHON 00paboOTKU ceMs (pacTBOp)
Menb
TTupurtseie orapkun 0,3 — 0,55 - 6 11 mox Bcnamky
Mennsiit kynopoc 26,0 20 — 25 xr nepen noceBoM, 250 — 500 r mis mogkopmku (pacTBop)
Mapranen Mapraunnessiii nuiam 12 —20 1,5 - 3,0 17 1o nocesa

KoHTtponbHbIe BOIIPOCH

1. HazoBuTE pacTBOPUMBI B BOJIE¢ MUHEPAIILHBIE YAOOpEeHU?

2. HazoBuTE OCHOBHBIE 3IICMEHTHI MUTAHHS CAJTOBBIX PACTCHHIA?

3. HazoBure ynoOpeHusi, KOTOpble IPU BHECEHUH TOJKUCIISIOT IIOYBY

4. HazoBuTe ya00peHusi, KOTOPbIE IPU BHECEHUH IOIIEIaYUBAIOT IOUBY ?

PaGora 3. OIIPEJIEJIEHUE Y JOBPEHUI

Henb paboThl: onpenenuTs 00pas3ibl yI00peHUH M0 CaMOCTOSATEILHO COCTABICHHOMY KITHOYY.

OO0opy0BaHUE U PEaKTUBBIL: HA0OP yI00peHHit, 5 MPOOUPOK B IITATHBE, AEPKATENb, CIUPTOBKA, IUCTUIUIMPOBaHHAas Boa, 10 %
pactBop NaOH, 20 %

Iopsimok paboTHI:

1. [ToMecTHUTh B CYXYI0 IPOOUPKY HEOOIbIIOE KOJNUECTBO (HA KOHUMKE HOXKA) HCCISAYEMOro yA00peHus], OUcaTh €ro OKpPacKky U

BHEUIHUH BHUJ (TPaHyJIbl, MEIKOKPHCTAUINYECKUI MM KPYITHOKPUCTAIUINIECKHUH TOPOIIOK, H3MEIbUeHHasi TOpHas IopoJa 1 T.1.).
2. JIo6aBUTE B IPOOUPKY 5 - 7 MI JUCT. BOABL, BCTPSAXHYTH IPOOHPKY, ITOCIE Yero AaTh PacTBOPY OTcTosThes. Ecim 6onee
MOJIOBHHBI H3HAYAJIBHOTO KOJIMYECTBA YI00PEHUsI pACTBOPUIIOCH, TO PACTBOPUMOCTD YA0OPEHHS ClIelyeT CYUTaTh Xopolueii (++).
Ecinu pactBopuiiocs meHee 50 % yn06peHust, To ero pacTBOPUMOCTb CIIEAYET CUUTATh ci1aboii (+). IIpakTHueckr HepacTBOPHUMBIE B
Boze ynoopenus orMeuarot 3HakoMm "[1"[1 Eciu ynoOpeHne pacTBOpHIIOCH B BOZE, TO MOJIYYEHHBIH PACTBOP Pa3JIMBAIOT

IIOPOBHY B TPH IIPOOHPKH.

3. B nepBy1o npobupKy 1006aBIIsAIOT HECKOJIBKO Kallelb HUTparta cepedpa. IlosBineHue 6e10ro XJI0nbeBUIHOTO OCaIKa
CBUJETENLCTBYET O IPUCYTCTBUU B pacTBOpeE XJIOpUI0B. JKenTslil ocasiok roBOPUT O IpUCYTCTBUU (pochaToB.

4. Bo BTOpY!0 IpOOUPKY ClleAyeT J00aBUTh OKOJIO 1 MII IEJI0UH, COEPKUMOE IPOOUPKYU HArpeTh 10 KunieHusl. Eciu B pactBope
IIPUCYTCTBOBAJ HOH aMMOHUS, TO IIPU HAaIrpPEBaHUU MOSBIAETCS 3allaX aMMHUAKa.

5. B TpeThio npoOupKy Hy>KHO IPUIUTH 0Kosto 1 Mi xiopuna 6apus. Eciu B pacTBope NpUCYTCTBYIOT Cyb(aThl, BHIIAAET
OOWIBHBIN OeNblii 0casiok. B HEKOTOPBIX cydasx HAOIIOAaeTCs TOMYTHCHHE.

6. HepacTBoprMbIe yA0OpeHUs IPOBEPSIOT Ha ACHCTBHE COISTHOM KUCIOTHI. J{J1s1 TOr0 Hy>KHO CHOBA B3SITh HEOOIbIIOE KOJTUIECTBO
CYXOT0 yAOOpEHNUs U KallHyTh Ha HET'O HECKOJIBKO KarleJb KUCJIOTHL. B mpucyTcTBun kapOoHaTOB Habo1aeTcs "BCkunanye" mpoosl.

Onpenenurenb MUHEPAIbHBIX y100peHUI

Buemrnnit Bun PactBopumocTs B Boe Peakuus Y nobpenue
C menousto (NaOH) C xsopuctsiM 6apuem (BaCl2) C azoTHokucnsM cepedpom (AgNO3)




benoe BemecTBo B BUE YENLy€EK, KPUCTAILIOB, TPaHyI. Xopomas 3amax aMMHaKa 3menenuit HET 3menenuii
HET AmMuadHas cenuTpa

Benoe, cepo — roiay6oe UM 3eJI€HOBaTOE KPUCTAIUIMUECKOE BELLIECTBO Xopomas 3anax aMMuaka Beunbriit ocanok
W3menenuit et Cynbdar ammMoHUsA

Benoe niu xkenroe KpUCTAIINYECKOE BEIIECTBO Xopomiass AMMUaK He BbLIEIAETCS W3meHeHuit HeT W3menenuit

HET Harpuesas cenutpa

Benoe TorKo€ KpHUCTaNIMUECKOE BEMIECTBO Xopomiass AMMHAaK HE BBIICIISIETCS U3zmenenuii HeT M3menennii
MoueBuHa

Benoe mn sxenToe METKOKPCTAUIMIECKOE BEMIECTBO XOpomias 3amax aMMHakKa W3menennii HeT OOwWJIbHBIN OebIi

ocafok  XJIOPUCTBIM aMMOHHH

Benbrit unu cepplit nopomok win rpanynsl Cnabas ~ AMMUak He BBIIEISIETCS CunbHast MyTb IToxxenTeHue ocaaka
Cynepgocdar

TemHO — cepblif 3eMIICTBIN TOPOIIOK HepacTBopum AMMUaK HE BBLICISIETCS U3zmenenuii HeT XKenreriit

ocagok  dochopuTHas Myka

Toukuii Gesbli UK cepoBaThii mopomok HepacTBopum benas myTh Benas myTb JKentsrit ocamok
[Ipeuunurar

TeMHO — cepblil TAKEIBbIM MOPOIIOK HepactBopum benaa myTh W3smenennii Het Kentslil ocagok
Tomacuutax

Benoe menkokpucTamImaeckoe BemecTBo Xopomias AMMHAAK HE BBIICISIECTCS Cnabast MyTh Bensrit ocamok
XopucTelii Kanui

benoe MenKOKpUCTaNINYECKOE BEIIECTBO C IPUMECHIO PA3HOLIBETHBIX KPUCTAIIIIOB Xopomiasg AMMHUaK HE BBIICISIETCS
Cnabast MyTh Benrrit ocamok Kanwniinast connb

Benoe u xpeMoBOe KpUCTAIIINUECKOE BEIIECTBO Xopomass AMMHaK HE BBIACISACTCS OOwWiIbHBIN OenbIii 0cagoK
M3menennii Het CepHOKHCIBIA Kaauii

TeMHO — cepoe KpUCTAIIINYECKOE BELUIECTBO Xopo1as, HO pacTBOp MyTHbI AMMMAaK HE BbIJIEISAETCS OOWILHBIH

OenbIi 0CagoK TlosiBsieTCSt MyTB Kamumarnesus

Benoe mmm cepoe KpuCTaINIECKOE BEIIECTBO Xopomas 3amax aMMHuaka M3MmeHeHuii HeT uiK ciabas MyTh
JKentelit ocamok Ammodoc

I'panyisl rps3HO — 0€JI0r0 WIK CEporo IBeTa ITosnHOCTBIO HE pacTBOpsieTcd  3amax aMMuaka Benslii ocanok
XKentelit ocanok Hurpodocka

bBenblit nnu >keNITOBATHIM MOPOLIOK HepactBopum C HCI wunur - - HU3BECTh

Pa6ota 4. OIPEJJEJIEHUE KMCJIIOTHOCTHU ITOYBHI

CTeneHb KUCIOTHOCTH ABJIAETCS BKHON XapaKTEPUCTUKON XUMUYECKUX CBOMCTB 1ouB. OHa onpenesnseTcs B CyCIeH3HsIX,
MTOJTYYEHHBIX MPHU B30AITHIBAHUH MTOYB C BOJOU (aKTyaslbHAsI KHCIOTHOCTB) Wik pactBopoM KC1 (oOMeHHast KHCIIOTHOCTS), U
BhIpaxkaercs B equHunax pH. ITo crernenn KUCIOTHOCTH pa3InvaroT KUCIIble, HEHTpalibHbIE U IIeJI0YHbIE TOYBbI. B 3aBuCUMOCTH O
CTEIIeHU KHCJIOTHOCTH ONPEACISIOT NOTPEOHOCTh MOYB B U3BECTKOBAHUH M TMIICOBAHUS M PACCYUTHIBAIOT HOPMBI BHECEHHUS
W3BECTH WJIH THUIICA.

Iens paboTel: onpenaenutsh pH nccaeayeMoi mouBs

OO0opyoBaHUE: BECHI C pa3HOBECAMH, CUTA C OTBEPCTUSAMH 1 MM, KOJIOBI, MEPHBIC MUIIETKH, TUCTUUIMPOBAHHAS BOJA, CTYIIKa C
MIECTUKOM, OyMakHbIe (PUITBTPBI, BOPOHKH, POOUPKH, IITATHB, IPHOOP AJSIMOBCKOTO.

ITops ok paboTHL:




1. ITouBy pacTHUparOT ¥ MPOCEUBAIOT YE€PE3 CUTO C AUAMETPOM OTBEPCTUH B 1 MM.

2.Hagecky 25 r noMeniarot B K0JIOy eMKOCThIO B 250 Mi1. B kon0y HanuBaroT 125 M aucTiimiupoBaHHOM Bozbl. CoaepxuMoe
KOJIOBI HECKOJIBKO pa3 B30ANTHIBAIOT U OTCTAMBAIOT 5 MHH.

3. BEITSDKKY GQMIBTPYIOT Yepe3 OyMaHBIH (QUIIbTD.

4. 5 M oTHUIBTPOBAHHOM BOJIHOW BBITSDKKH HAJIHBAIOT B TIPOOUPKY H

npubassitor 0.25 M1 yHUBepcanbHOTO HHAMKATOpa. [I[poOMpKY BCTPSAXUBAIOT /I PABHOMEPHOTO OKpAITUBaHUS PACTBOpa U
CPaBHHUBAIOT C ATAIOHHBIMHU MPOOHUPKaMHU pUOOpa AJISTMOBCKOTO.

KonTponbabie BOpocs

1. Kakoit moka3satens onpezaenser Benuauny pH ?

2. Kak cBsa3aHo 3HaueHne pH ¢ THIIOM ITOYBOOOPa30BaTEILHOTO IIpoecca U mo4eMy?
3. Kak kiaccuuiupyroTcs mouBsl 1o nmokasareito pH?

4. Kak pacnpeesnsitoTcs TIOYBBI 110 OTHOIICHHIO K KUCJIIOTHOCTH 1104YB? [IpumMephl.

5. PacTeHus — HUHAUKATOPBI IIOKA3aTeIU KUCIOTHOCTHU?

2. MeTO,HI/I‘{eCKI/Ie PEKOMEHAaluU 10 OpraHu3aluu CaMOCTOSITEIbHOU pa6OTI>I CTYACHTOB

CamocTosTeNbHbIC pabOThI MPEACTABISIOT COO0H OJIMH U3 3HAYMMBIX BUIOB YU4EOHOM IeATeILHOCTH CTYIeHTOB. Ha coBpeMeHHOM
sTarne oOpa3oBaHUs 3TOMY BHIY AEATEIHHOCTH IIPUAAETCS CYIIECTBEHHOE 3HaUeHHEe. BEITIOITHEHHE CaMOCTOsTENbHBIX padoT
CIOCOOCTBYET CO3HATEIHLHOMY YCBOSHHIO TEOPETHYECKOTO MaTepHralia, BRIPaOOTKE HABBIKOB Pa0OTEHI C INTEPATy PO, TOBBILIAET
YPOBEHb BHYTPEHHEH MOTHBAIIUU K O0OYUYEHUIO, OKa3bIBACT BIMSHHUE HA (OPMHUPOBAHHUE TAKUX NMPOPECCHOHATIBHBIX KAa4eCTB
JIMYHOCTH, KaK caMopeaan3alus, CaMOKOHTPOJIb, camoaHain3. CaMocTosATeNbHAas paboTa SIBIIIETCS OJHUM U3 BUIOB TEKYILEro
KOHTPOJISI B pEUTUHIOBOI cHCTEME 00yUCHHUS.

OcHOBHasI 4aCTh ITpeIaraeMbIX 3aIaHNH IJIs1 CAMOCTOSITEIEHOM paOOTHI HalleJIieHa Ha YCBOSHHE arpOTEeXHUYECKHX IIPUEMOB
BEIpAIIMBAHUS PACTEHUH B MUTOMHHUKAX. J{JIs1 CAMOCTOSTETFHOTO H3YYSHHS CTy I€HTaM IPEI0KEeH MaTepHall, KOTOPHIi He
paccMaTpuBaeTCs Ha JEKIHSAX WIH PACCMaTPUBAECTCS JIUIIB 0030PHO.

TpeboBaHMs K OTYETHOCTH:

- 3aaHusl HEOOXOUMO BBITIOJIHUTE B TETPAIN JIJIsl CAMOCTOSTENBHBIX paboT 1o miany: 1. @opmynuposka Borpoca; 2. OTBeT Ha
Bomnpoc; 3. CHUCOK UCIIOJIB30BaHHON JIUTEpaTyphl ¢ yKa3aHUEM CTPaHUII.

- CTyIeHTBI NPEICTABIISIOT BBITIOJHEHHBIE 33/IaHHsI HE MTO3/THEE TIOCIICTHEH HEeIeN KaXKI0TO MOJTYJISI.

9. CBenenusi 00 00HOBJIeHNH padoyell MPOrpaMMBbl THCHUTNIIMHBI (MJIH MOTYJIS)

Ne Oo0HoBJIeHHBbIH pa3aen padoyeii Onucanue BHeCEHHBIX PexBU3UTHI JOKYyMeHTA,
.. NMPOrpaMMbl THCIHMILIHHBI H3MeHeHMId yYTBepAUBILEro
HW3MeHeHMsI

el e




