[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0 . -
NupopmausMAHMCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHUSA POCCUUCKOU ®EJEPALIMN
®WO: CmupHoB Cepreit Hukonaesny
[lomkHOCTb: BpUO pekTopa . .
Nara nopmmcanms: 15.07.2020GEBOY BO « TBERCKOU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
YHUKanbHbI MPOrpaMMHbIA KIKOY:

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

VTBEPXJIAIO

/ OBLm
OTAER

Pabouas nmporpamMma AUCITUTIIIUHBI

IIuTanue U ynoOpeHue caioBbIX KYJbTYP

3akperuieHa 3akadenpoit Bboranuku

YueOHBIH m1aH
35.03.05 CamoBoacTBo

Kpamudukarust bakanasp
®dopma o0yueHwHs o4Hasi
OO61as Tpy10eMKOCTh 33ET
YacoB 1o yueOHOMY IUIaHy 108 Bubl KOHTPOJIS B cEMeCTpax:
B TOM YHCIIE: 3auer 2
ayJIUTOPHBIE 3aHATUS 60
CaMOCTOsITEeJIbHAS paboTa 57
4acoB Ha KOHTPOIb 27

Pacnpez[e.ﬂelme YacCoB JUCHUIIVIMHBI IO CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Hroro
Henens 15
Bun 3anaruii vII | POA | vIo PIIJT

Jlexnnn 15 (15 |15 |15
IIpakTnueckue 45 |45 (45 |45
HUroro ayn. 60 |60 [60 |60
KonrakTtHas padora |60 (60 |60 |60
Cam. pabora 48 |48 |48 |48
Yacel Ha KOHTPOJIb
Hroro 108 | 108 | 108 | 108




IIporpammy cocraBmii(u):

Kawno. buon. Hayx, ooy., 3yesa Jlroomura Bukmoposna

Pabouas nporpamMma JUCIHILIUHBI

IInTanue u y1o6peHne cagoBbIX KYJIbTYP

paspaboTtana B coorBeTcTBUU ¢ DT'OC BO:

DenepanbHEIN rocy1apCTBCHHBIH 00pa30BaTeNbHEIA CTaHAAPT BBICIIIEr0 00pa30BaHMUs IT0 HaNpaBJIeHHIo Toarotosku 35.03.05
CanoBoacTBo (ypoBeHb OakanaBpuata) (mpuka3 Munooprayku Poccuu ot 8/1/2017r. Ne737)



1. LEJIM M 3AJTAYH JUCLIATIIAHBI

1.1 | dopMupoOBaHUE y CTYICHTOB MPEACTABICHHI O pa3pab0TKe CUCTEMBbI YA0OPEHUS CaOBBIX KYJIbTYP, BUAAX U CIIOCO0aX
panroOHAaIBHOTO UCIIONB30BaHHS yI00PEHH B PA3IMYHBIX TOYBEHHO-KIMMATHICCKHUX yCIOBHSI.

3amaum :

- N3y4yenue cBoOiCTB MUHEPAILHBIX M OPraHUIECKUX yIOOPEHHH, XUMHUECKUX METHOPAHTOB, a TAKOKE BIMSHUS y100peHUI Ha
ypOxKai CeIbCKOXO3SHCTBEHHBIX KYJIbTYP U Ka4ECTBO MPOAYKIINH;

- OBnajieHNe METOJaMU pacyeTa 7103 MUHEpaIbHBIX U OPTraHMYECKUX YIOOPEHHUI T10]T caJl0BbIe KyJIbTYphl Ha IJIAHUPYEMBIH YpOXKaid;
- OG0oCHOBaHUE TEXHOJOTUM MPUMEHEHHUS YAOOPEHUH O] CaJIOBBIC KYJIbTYPHI;

- O3HaKOMJIEHHE C METOIaMH KOJIMYECTBEHHOT'0 aHAJIN3a PAaCTeHU I, MUHEPAJIbHBIX U OPTaHUYECKUX yIOOPEHUIH, TOYB 1
IIOYBOTPYHTOB XUMHUYECKHUMH U HHCTPYMEHTAJIbHBIMU METOJIAMU.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huxn (pa3nen) OIT: B1.O0

2.1| TpeboBaHNs K NpeIBAPHTEIbHON MOATOTOBKE 00yYAI0IETOCS:

2.1.1 | YueGHas mpakTUKa

2.1.2 | YueOHas mpakTuka

2.2 | AncuunauHbl (MOLYJIM) M MPAKTHKH, 1151 KOTOPBIX OCBOEHH e TAHHO I JUCHHIIJIMHBI (MOIYJIsI) HEOOXO0IMMO KaK
npeAmecTByoniee:

2.2.1 | TexHoJIOTHS BBIPALIUBAHUS PACTCHUH B 3aIIUIIICHHOM IPYHTE

2.2.2 [ TIpakTHKa 1o caJioBOACTBY

2.2.3 | TexHoJIOruu BeIpANUBAHUS IOCAOYHOTO MaTepraa

3. IINIAHUPYEMBIE PE3YJIBTATBIOBYUYEHUA IO JUCHUIIVIMHE, COOTHECEHHBIE CIINTAHUPYEMBIMH
PE3YJIbTATAMU OCBOEHMS OBPA3OBATEJILHOM ITPOTPAMMBI

OIIK-4.3: I/ICHOJII)3yeT COBPEMEHHbIC TEXHOJIOIHHU IJII BBIPAIIHBAHUSA MOCAA0OYHOTO MaTePHAJIa, MPOU3BOACTBA IJIOAOBBIX,
OBOIIHBIX, JTEKAPCTBCHHBbIX, 3(l)ﬂp0MaCJ'II(I‘IHl>IX, ACKOPATHUBHBIX KYJbTYP B OTKPBITOM H 3aKPBITOM I'PYHTE

4. CTPYKTYPA U COAEPKAHUME JUCHUIIJIMNHBI (MOAYJIS)

Kon HaumeHoBaHue pa3aesioB U TeM Bupn 3a- | Cemectp | YacoB | UcTtounuku | [Ipumeuanue
3aHATHUSA HATHS / Kypc

Paszgen l. ®usnosornyeckne OCHOBLI MUTAHUSA
CaJIOBBIX KYJIbTYP

1.1 DdusnonornyecKre OCHOBEI TMTAHUS CaJOBBIX Jlex 2 2
KYJIBTYD

Pa3gen 2. ®u3n010rn4ecKue OCHOBLI MUTAHHS
Ca/I0BBIX KYJIBTYP

2.1 DHU3H0IOrNIeCKHE OCHOBBI TUTAHUS CaIOBBIX Cp 2 10
KYJIBTYD

Paznen 3. Biusinne BHeNIHUX YCJIOBHIT Ha
YPOXKANHOCTb CaJOBBIX KYJAbTYP M3 (PEeKTUBHOCTH
yao0peHuii

3.1 BrnusiHue BHENTHUX yCIOBUN HAa YPOKaHHOCTD Jlex 2 2
CaJIOBBIX KYJIBTYP 1 3 (HEKTUBHOCTH Y 100pEHMIA

Paznen 4. Biusinne BHeNIHUX YCJIOBHIT Ha
YPOXKAHHOCTD CaI0BBIX KYJbTYP U3 (EeKTHBHOCTH
yAoopeHuii

41 BinsiHne BHEIIHMX yCIIOBUH Ha ypO)KaiHOCTb Cp 2 15
CaJOBBIX KyJIBTYp U 3¢ (HEeKTHBHOCTH yA00peHuit

Pa3nen 5. HayuHble 0CHOBBI CHCTEMBbI yA00peHMs
CaJ0BBIX KYJIbTYP

51 Hay4Hble 0CHOBBI cUCTEMBI y10OPEHMS CaTOBbIX Jlex 2 1
KyJIbTYD

Pa3nen 6. HayuHble 0CHOBBI CCTEMbI yA00peHMs
CaJ0BBIX KYJIBTYP

6.1 Hay4Hble 0CHOBBI cUCTEMBI y10OPEHHS CaTOBbIX Cp 2 17
KYJIBTYD

Paszpen 7. Xumu4yeckass Me1uopanus no4s

7.1 Xumuyeckass MeJIMOpalus Mo4YB Jlex 2 1

Paszpnen 8. Xumunueckas Meiuopanus no4s

8.1 KHCIIOTHOCTbH TTOYBBI IIp 2 14




Paznen 9. Xumunueckasi Mmeuopanus no4s

9.1 XuMu4eckas MeJITUOpaIHsl [IOYB Cp

Pa3zpnen 10. Buabl yno0peHuii 1 0cO6eHHOCTH UX
NpUMeHeHUs!

10.1 Bupnel ynobpenuil 1 0cOOEHHOCTH UX IPUMEHEHUS Jlex

Pa3nesn 1l. Buabl ynoopeHuii 41 0COOEHHOCTH HX
NpHMeHeHUs

11.1 Bunbl ynoopenuit 1 0COOCHHOCTH UX MPUMCHEHHS IIp

31

Pa3znen 12. Buabl yno0peHuii 1 0CO6eHHOCTH UX
NPUMEHEeHUA

121 Bunel ynobpenuil 1 o0cOOEHHOCTH UX IPUMEHEHHS Cp

Pasznen 13. buosoruueckoe 3emJjieesine

13.1 Buonorunueckoe 3emieaenne Jlex

Pasznen 14. buosorudeckoe 3emJjieaesine

14.1 Buonornueckoe 3emiienenne Cp

13

Paznen 15. PeryasiTopbl pocTa M pa3BUTHS
CaIOBBIX KYJbTYP

151 Perynsatopsl pocTa U pa3BUTUS CaJOBBIX KYJIbTYP Jlex

Pa3nes 16. PeryasiTopbl pocTa 4 pa3sBUTHS
CaJ0BBIX KYJbTYP

16.1 PerynsiTopbl pocTa ¥ pa3BUTHS CaOBBIX KYJIBTYP Cp

11

Paszaen 17. Ik3amen

17.1 TTuranue u ynoOpeHue caoBbIX KyJIbTYp 3auer

5. OEHOYHBIE MATEPHAJIBI U151 TPOBEAEHUS TEKYIMEU U TIPOMEXYTOYHOU ATTECTALIUNA

5.1. OueHqume MaTepuaJabl AJ51 IPOBEACHUSA TeKy[[[eﬁ aTrrecranuu

A30T COJIEPXKHUTCS B TAKOM yIOOPEHUH KaK:
® amMMuayHas CeIUTpa

e cynepdocdar

® KayuiiHas COJb

® JI0JIOMHUTOBAst MyKa

PacTBOpHMBIE B BOJIE YAOOPEHHS BHOCAT ITyTEM:

® [I0JIMBA PACTEHHUS pACTBOPOM

e BHeCEHHs yIOOpEHHUs B IOYBY U NepEeMEIINBaHUA
® TIOCHIIAHNE YAOOPEHHS Ha MOBEPXHOCTH MOYBHI

® BCE OTBETHI BEPHbI

Docdop BaxkeH I NMTaHNS PACTEHUH, TaK KaK OH:

® CTHMYJIHpPYET POCT NPHUIATOYHBIX KOPHEH U KOPHEBBIX BOJIOCKOB
® CTUMYJIMpPYET LIBETCHUE U IJIOAOHOIICHNE

® YIIy4IIaeT JEeXKOCTh M BKYCOBBIE KaUeCTBa IIOI0B

® BCE OTBETHI BEPHBI

cDOC(l)Op COACPIKATHCA B TAKUX OPraHNYICCKUX BCIIECTBAX paCTCHI/Iﬁ KakK

Brecenne ynoOpeHus mepes mocaakoi pacTeHUH Ha3bIBaeTCS

HpOﬁHaﬂH3prI7[TC I/I306pa)KCHI/IG W HAlIMIOUTE, UYTO MPEACTABJICHO HAa KAPTUHKE:




5.2. OueHouyHble MaTepHAaJIbl VIS IPOBEJCHHS IIPOMEKYTOUHOI aTTecTAlHI

Temsl k 3aueTy o aucuuiuinHe «[luTanne n ynodpeHue caioBbIX KyJIbTyp»

1.

n

~

10.
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12.

13.
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20.
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22.
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24.

25.
26.
217.

[IpenmeT, 0OBEKTHI, METOABI U 3a/1a4H arpoXuMuu. Mcropus pa3BuTus arpoxumMun. OCHOBOIIOJIOKHUK arpOXUMUN
JK.B. Byccenro. Posib 3apy0eHbIX U PYCCKUX YUCHBIX B Pa3BUTHH arpoxuMun. AkageMuk [Ipsuumnnkos JI.H. kak
OCHOBOIIOJIOKHUK OT€YECTBEHHOM arpOXMMHH U HAYIHOH arpOXUMHYECKOHN IIKOJIBI.

IIntanue pacrenuii. XuMUYECKUH COCTaB pacTeHUN

l3MeHeHrne XUMHUYIECKOT0 COCTAaBa PAaCTEHUH U KaueCTBa YPOrKask B 3aBUCHMOCTH OT MOYBEHHO-KJIIMMAaTHYECKUX YCIOBHH U
nutanus pacteHnid. COBpeMEeHHOE IPeICTaBJICHHE O IOTJIOMICHUN 3JIEMEHTOB TUTaHUS pacTeHUsIMU. B3auMocBs3b
KOPHEBOI'O U BO3YyLIHOI'O MUTaHUSL.

Buusinue yciaoBHil BRIpalIuBaHUS CENbCKOXO3SHCTBEHHBIX KYJIBTYp Ha ypoyKail M ero kauecTBo. BEIHOC 371eMeHTOB
MIUTaHMsL, TOCTYIUICHHE MUTATEJIbHBIX BEIIECTB B pa3HbIe IEPHOBI POCTA M PA3BUTHS paCTeHHUH. [lMarHOCTHKA
MUHEPAJIHHOI'0 MUTaHMSI PACTCHUH U CIIOCOOBI €r0 PEeryJINPOBaHUs C IIOMOIIbL YAOOpEHUH.

ArpoxuMuueckue cBoiicTBa mouBsl. CocTaB mouBsl. MUHEpaabHAasl M OpTaHHYECKasi YaCTH MMOYBEI, UX POJIb B
IJIOIOPOJIUHU TTOYB M MUTAHUH PACTEHUH.

IToreHuuanbHoe U 3P GEKTUBHOE II0AOPOAUE TOUBLI. [TornoTuTenbHas CiocoOHOCTh, peakuus U 6ypepHOCTh MOYBBI UX
pOJIb B MUTaHUM PACTEHUH U IPUMEHEHUHN yIO0peHH. ArpoXUMHUYEcKasi XapaKTepUCTHKAa OCHOBHBIX THUIIOB 1104B PO.
CocTaB MOTJIOMEHHBIX HOHOB B PAa3HBIX IOYBaX.

XuMuyeckass MeTHOpaus MOYB.

H3BecTkoBaHWE KUCIBIX TTIOYB. BIUsHNE N3BECTKOBAHUS Ha CBOMCTBA TIOYBHI M YPOXKaH C.-X. KyabTyp. OlleHKa CcTelleHn
KHCJIOTHOCTH U HY)KAa€MOCTH B U3BECTKOBaHUH.

ATPOIKOJIOTHYECKHE TPEOOBAHHS K M3BECTKOBBIM YIOOPEHHUSAM U TEXHOJIOTHS UX MPUMEHEHHUS.

Jo3sl m3BecTu. M3BecTkOBEIE ynoOpeHus. [ niicoBaHue COMIOHIOBEIX MOYB. [IpuMeHeHne rumca s y1oopeHuit 6000BBIX
KYJIBTYD.

Posb a3oTa B *KH3HU pacTeHHil. A30THBIC YI0OpeHHUs. A30THOE MUTAHUE PACTCHHUH.

DU3NOIOTNYECKHUE U aTPOXUMUYECKHE OCHOBBI IIPUMEHEHHS a30THBIX ynoOpenuii. [lonyueHune, cocTaB, CBOWCTBA,
aMMHaYHbIX, aMMOHUHHBIX, aMHIHBIX M HUITPATHBIX a30THBIX yAoOpeHui. [IpeBpamienne pa3HbIX GOpM a30THBIX
ynoOpeHuii B TOYBE U OCOOCHHOCTH MX MPUMEHEHHUS.

Poib docdopa B )xu3Hu pactennii. DochopHbie yaoOpeHus, arpOXUMHIECKUE U GU3HOTOTUYECKHE OCHOBBI X
npuMeHeHus. CeIpbeBbIe PeCcypehl Ui Ipou3BoacTBa hocdopHbix ynodpenuii. Cynepdocdat, hpochopurHas myka,
[I0JIy4€HUE, COCTaB, CBOMCTBA, IPEBPALICHNUE B II0YBE U YCI0BUS 3 (HEKTUBHOIO UX IPUMEHEHUS.

Pounb kanus B )xu3HU pacTeHud. Kanuiinble ynoOpeHus, GU3NOI0TH4YeCKUe U arPOXUMHYECKHE OCHOBBI UX IPUMEHEHMUS.
CeipbeBas 6a3a, moJy4eHue, CBOWCTBA B3aUMOJICHCTBUE C MOYBOM U OCOOEHHOCTH UX IPUMEHEHHUS.

Mukpoyao6penus. IX poJib B MUTAHUH PACTCHHIA.

®u3n0I0r0-0MOXMMHUYECKast POJIb OCHOBHBIX HE3aMEHUMBIX MUKPO3JeMeHTOB (Zn, Cu, Co, B, Mo, Mn) B xu3HH
pacTeHHid, GU3NOIIOTUYECKUE M arPOXUMHUYECKUE OCHOBBI UX MPUMEHEHUsI, BHIBI, (OPMBI, CIIOCOOBI U O35
IIpUMeHeHus. JlelicTBue MUKPOYI0OpeHHiA Ha YpOoXKai B Ka4eCcTBO C.-X. KYJIbTYP.

Kommekcusie ynoopenust. CoctaB, CBOHCTBA, yCiIoBus 3G (GeKTHBHOTO MpuMeHeHHs. CMeInBaHue ynoOpeHHi.
Opranudeckue yaoopeHus. Buapl opranndeckux yaoOpeHui.

HaBo3, ero cocTaB 1 CBOICTBA B 3aBUCUMOCTH OT BH/IAa dKUBOTHBIX U YCIOBUH UX conepkanus. CriocoObl XpaHeHUS
HaBo3a. becnogcTunoYHblil HABO3, HABO3HAs JKMKA, ITUYMI IOMET, COCTaB, CBOMCTBA. JJOCTYMHOCTh pacTEHUSM
MUTATCIIbHBIX BEHICCTB Pa3HbIX BUJAOB HABO3a U APYTrUX OPraHUYCCKUX y;l,06peH1/1i/'1.

Topd, cocTaB u cBoiicTBa. [IpuMeHEeHNE B CEIILCKOM XO35HCTBE.

KomMmnoctsl Ha ocHOBe Topda, ctocoObl X NPUTOTOBIICHUS U IPUMEHEHUSL.

3enenoe ynoopenue. CoueTaHue OpraHMUECKUX U MUHEPANbHBIX yI0OpeHU.

HaydHbIe OCHOBBI CHCTEMBI TPUMEHEHUsT YI0OpEeHNI

TexHonOrus NPUMEHEHHsI MUHEPATIbHBIX U OPTAaHUYECKUX YI0OpeHUH. ATPOTEXHUYECKUE U arPO3KOIOTHIECKHE
TpeOoBaHUs.

J103BI CPOKHM U CIIOCOOBI BHECEHUS! OPTaHUYECKUX U MUHEPAIbHBIX yA0OpeHUil.

TexHONOTHS NPUMEHEHUS TBEPABIX U KUIKAX OPraHMYeCKHUX YAOOpeHUH.

Meroas! pacueTa 103 yaoOpeHuid. PazpaboTka cucTeMbl MPUMEHECHHS YAOOPEHUH NSl CaloBBIX KYJbTYP.




6. YYHEBHO-METOJUYECKOE H HHOPOPMAINIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIS)

6.1. Pekomenayemas Jutepatypa

(OcHOBHas:

1. ImutpueBckuii, b. A. CBolicTBa, MOJlydeHHE W MPUMEHCHHE MHUHEPAIBHBIX yIOOpeHUH [DIEKTpOHHBIH pecypce] : ydueOHOe mocobue / b. A.
UIMuTpHeBcKHil. — iekTpoH. TekcroBele manHble. — CII6. : IIpocmexr Hayxm, 2017. — 328 c¢. — 978-5-903090-84-6. Pexum nocrtyma:
http://www.iprbookshop.ru/79993.html

2. 3yokoB, H. B. Pa3pabotka cucteMsl ynoOpeHus B ceBooOopoTe [DNeKTpoHHBIN pecypce] : yueOHOe nocobue / H. B. 3y6kos, B. M. 3y6koBa, A. B.
(ConoBbeB. — DIIEKTPOH. TEKCTOBBIE AaHHbIe. — M. : Poccuiickuil rocyaapcTBeHHbINH arpapHblil 3a04Hblil yHHBepcuTeT, 2010. — 204 ¢. — 2227+
8397. — Pexum nocrymna: http://www.iprbookshop.ru/20659.html

JlomonHuTEIbHAS:

2. Cremrypo, M. ©. Y o6peHne OBOIIHBIX KYIBTYp [DnekrpoHHbIH pecypc] / M. ®@. Cremypo. — DIeKTpoH. TeKCTOBBIE JaHHbIE. — MMHCK ||
bemopycckast Hayka, 2016. — 194 c. — 978-985-08-1977-2. — Pexum noctyma: http://www.iprbookshop.ru/61118.htmlCrenypo, M. .
Y 100OpeHne OBOMIHBIX KYJIBTYp [nekTpoHHb pecype] / M. ®@. Cremypo. — DIEeKTpoH. TEKCTOBBIC NaHHBIe. — MuHCK : benopycckas Hayka, 2016.
— 194 ¢. — 978-985-08-1977-2. — Pexum nocrymna: http://www.iprbookshop.ru/61118.html

4. Kosaneposa, O. A. PacueTbl MaTepuaNbHBIX U TEIUIOBBIX 0alaHCOB B TEXHOJIOTMH MHHEPAIBHBIX yOOOpeHUH [DNIeKTpOoHHBIH pecypc] : yueOHOe]
mocobue / O. A. Ko3zageposa, C. . HudranueB. — DieKTpoH. TEKCTOBbIE AaHHbIE. — BopoHek : BopoHeKckuil rocyaapCTBEHHbINH YHUBEPCUTET]
MHKEHEPHBIX TeXHOIOTHiA, 2018. — 56 ¢. — 978-5-00032-318-2. — Pexum nocryma: http://www.iprbookshop.ru/76436.html

6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIHOHHOM ceTH "UHTepHeT"
Caiit rinagroro ynpasienuss MUC no tBepckoit o6mactu https://69.mchs.gov.ru/
DKyprain «be3onmacHOCTb Xu3HeAesTeIbHOCTI © http://novtex.ru

6.3.1 IlepeueHb MPOrpaMMHOro o0ecnevYeHust
6.3.1.1 | Microsoft Windows 10 Enterprise
6.3.1.2 | Microsoft Office nmpodeccronanshsblii mwitoc 2013
6.3.1.3 | Kaspersky Endpoint Security 10 mis Windows
6.3.1.4 | Adobe Reader X1 (11.0.13) - Russian
6.3.1.5| WinDjView
6.3.1.6 | Mozilla Firefox

6.3.1.7 | MuorodyukimonansHeii penakrop ONLYOFFICE

6.3.2 CoBpeMenHble mpodeccuoHaNbHbIe 0a3bl JAHHBIX U UH(GOPMANMOHHBIE CIPABOYHbIE CHCTEMBI
6.3.2.1 | ObC «ZNANIUM.COM»

6.3.2.2 | ObC «YHHuBepcuTeTCKasi ONOIHOTEKA OHIAMH»

6.3.2.3| 3BC «IOPAUT»

6.3.2.4 | OBC «Jlanby»

6.3.2.5|3BC TeI'Y

6.3.2.6 | Hayunas snextponnast oubiaunoreka eLIBRARY.RU (moamnucka Ha KypHAIIbI)

6.4 O6pa3oBaTebHbIE TEXHOJIOTUH

6.4.1 | Uadopmanmonubie (iuppoBbIe) TEXHOIOTUN

6.4.2 | Texnonoruu Pa3BUTHUA KPUTHYCCKOT'O MBIIIJICHUS

6.4.3 | TexHOJIOTMH pa3BUTHUS AU3AWH-MBIIUICHUS

6.4.4 | AKTUBHOE CiTyIIaHue
8. METOAUYECKHUE MATEPHUAJIBI JJI51 OBYYAIOIIUXCS IO OCBOEHHNIO JUCHUITJINHBI

MGTO)II/I‘{CCKI/IG YKa3aHUs K BBIITOJTHCHUIO IMTPAKTUICCKUX 3aHATUH

PaGora 1. KIIACCUDUKALIMSA BUJIOB MUHEPAJIBHBIX VJIOBPEHUIA

MuHepanbHbIC y100pEeHHUs MOAPa3ACISIFOTCS Ha ITPOCThie (comepkaT oanH 3iaeMeHT nutanus N, P uin K), komriekcHbie (cogepxaT
Bece anemeHTs N, P u K), 1 Mukpoynoodpenusi. I[Ipocteie MuHepaibHbIe yIOOPESHUS Pa3IHYaloT 0 JCHCTBYOLIIM BELICCTBaM.
JleHiCTBYFOITIM BEIECTBOM Ha3BIBAIOT KOJTHYECTBO OCHOBHOTO MUTATEIBHOTO DJIEMEHTA B COCTaBe yaoopeHus. Takum ob6pa3om,
IIPOCTHIe MUHEPAIbHBIC YA0OPEHNS MOXKHO pa3eluTh Ha a30THEIE, (pocopHEIe HKaTHITHEIE.

A30THBIC MUHEpAIIbHBIC yIOOpeHNs (MOUCBIHA, aMMHaYHast CEIINTPa, HAaTPUEBas CETUTPa, KaTbIUeBasi CEIUTPA, CyTh(haT aMMOHIH)
YCKOPSIIOT POCT JIUCTHEB U IPYTHX BET€TATUBHBIX YaCTEH PacTEHHS CIOCOOCTBYIOT HAPAIUBaHUIO THCTBEHHOM Macchl; (hochopHbIS
(cynepdocdar, nBoitHoit cynepdocdar, nperunuTar, ocPopuTHas MyKa) yCKOPSIIOT CO3PEBAHUE ypOxKas U HEOOXOAMMBI JIst
HOPMAaJIBHOTO Pa3BUTHS KOPHEBOM CUCTEMBI; KaluitHbIe y100peHust (CynbdaT Kaaus, XJIOPUCThIN KaJIni, KanuMarHe3usi, KaTuiHbIe
COJIN) MOBBIIIAIOT YyCTOHYMBOCTh PACTEHUS K HEOIAronpUATHEIM (aKkTOpaM Cpebl  aKTUBU3HPYIOT COIPOTHBIIEMOCTh PACTEHUI
60JIE3HAM.

KomrekcHble y1oOpeHns ObIBAIOT a30THO — KaITHITHEIE, a30THO — (pocopHEIE, a30THO — KaTHHHO — (pocopHbIe. MHKpOyRoOpeHns
coJepKaT HeOOXOAMMEIE PACTCHUSIM MHUKPO3TIEMEHTHI. BHUIBI 1 CBOHCTBA OCHOBHBIX MHHEPATBHEIX YIOOPCHHI IIPUBEICHBI B
Tabmune. Y 100peHus pa3TudaloTcs paCTBOPHMOCTBIO, a OTCIO/IA U OBICTPOTOMN NeHCTBHUS Ha PACTEHHS 1 COXPAHHOCTBIO B ITOYBE.
Hekotopsie y00peHus MOAKUCISIOT MOYBY (Cy/b(haT aMMOHUSI, aAMMHAYHAsI CEITUTPA), HEKOTOPbIE 00JIaJal0T HEUTPaJIbHOM
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peakuueii (pochopuTHas MyKa, XJIOpUCTHIN Kanui ). B mocnegHee BpeMs co3/1aHbl y 1I0OpEHHUS POJIOHTMPOBAHHOTO JICHCTBHSI,
MEJICHHO OTAAONIHE MUTATeIbHEIC BEIECTBA H TEM CaMBbIM HanOO0JIee ITOJTHO HCIOIb3yEeMbIe PACTCHUSIMH.

IleHHOCTB YOOOpEHHs 3aBUCUT OT COJEP KaHUs ICHCTBYIONIETO BEIIECTBa B IPpoleHTaX. Kak npaBmIo Ha makeTe ¢ MUHEPaIbHBIM
yRoOpeHneM IoKa3aHo COAep KaHue JeHCTBYIOMEro BelecTa. s a30THEIX yJ0OpeHHH AeHCTBYIONIee BEIECTBPBO - YUCTHII a30T
(N), ms docdopubix - anruapun ocdopuoit kuciaorsl (P205), miis kanuitabix — okuck kanus (K20). Hanpumep, ycraHoBIieHO,
YTO TOJ] JAHHYIO KYJIbTYPY HE00X0IMMO BHeCTH a30Ta 4, 5 kr Ha coTky. 13 ynoOpeHuii nMeercst aMMuauHas cenurpa. M3 Tadbmuib
BHHO, YTO COAEpIKaHHe AeHcTBYyIONero B — Ba B Heil 34%. CooTBeTCTBEHHO cocTaBisieM mpomopuuto 34 / 100=4,5 / x , otciona
cunenyert (4,5 ¥100) / 34 = 13, 25 Kr Ha COTKY.

Iess paboOTHI: 03HAKOMHUTECS ¢ OCHOBHBIMU MHHEPAJIBHEIMH YJOOPEHUSIMH, HCIOJIB3YEMBIMH B CEIBCKOM XO3SIHCTBE.
O0opynoBaHUe ¥ PEaKTUBEL: HA0OP yI00peHNH, 5 MPOOUPOK B IITATUBE, IepKaTeNb, CIHPTOBKA, TUCTHLTHPOBaHHas Boaa, 10 %
pactBop NaOH, 20 % pactop BaCl2, 10 % pacteop HCI, 10 % pactBop AgNO3, cinukmu.

IMopsiaok paboThI:

7. [TomMecTUTh B CyXyI0 MPOOUPKY HEOOJIBIIIOE KOTUYECTBO (Ha KOHYHKE HOXKA) UCCIIEAYEMOT0 YA00PEHHUS, OMUCATh €ro
OKpacKy W BHEIIHHH BUA (IPaHyJIbl, MEJIKOKPUCTAIUTMYECKUN WIIH KPYITHOKPUCTAJUIMYECKUH TOPOLIOK, H3METIbYeHHAs TOpHAS
mopoja u T.1.).

8. Jlo6aBHUTE B IPOOHUPKY S - 7 MJI AUCT. BOJBL, BCTPSAXHYTH NPOOUPKY, ITOCIE Yero AaTh pacTBOpy oTcTosThes. Ecin Gonee
MIOJIOBHHBI H3HAYAJIEHOTO KOJIMYECTBA yIOOPEHHS pacTBOPHIIOCH, TO PACTBOPUMOCTh YAOOPEHNUS CIEAyeT CUUTATh XopomeH (++).
Ecnu pactBopuinocs MeHee 50 % yno0peHus, To €ro paCTBOPUMOCTD CJIeyeT cuuTaTh ciaboi (+). [IpakTHuecku HepacTBOPUMEIE B
Bojie yaoOpeHus ormeuaroT 3HakoM " ["' [ Ecnu ynqoOpeHue pacTBOPUIIOCH B BOZIE, TO MOJTYUYEHHBII PaCTBOP Pa3IMBAIOT IOPOBHY B
TPHU IPOOUPKH.

9. B nepByto npoOupky 100aBISIOT HECKOJIBKO Karesb HuTpaTa cepebpa. [TosBieHne 6eJ10ro XJIONbEBUIHOTO OCcaiKa
CBHUIETEIHCTBYET O MPUCYTCTBUH B paCTBOPE XJIOPUIO0B. JKeNThIi 0ca oK TOBOPHUT O MPUCYTCTBHH (HOCcdaTOB.

10. Bo BTOpyto npoOupky ciieyeT 106aBUTh OKOJIO 1 MII IIEN0YH, COAEPKUMOe MTPOOUPKH HArpeTh 10 Kurenus. Ecinu B
pacTBOpe MPUCYTCTBOBAI HOH aMMOHUSI, TO IIPH HAIPEBAHUH MOSBIISETCS 3amax aMMHaKa.

11. B TpeThio IpoOUpPKYy HYKHO MPIJIMTH OKOJI0 1 Mit xjopuaa 6apus. Eciu B pacTBope NPHUCYTCTBYIOT CYib(aThI, BBITAIET
OOWIJIBHBIN OeJbIi 0caiok. B HEKOTOPBIX Clyuasx HAOJI0AaeTCs TOMYTHEHHE.

12. HepactBopumebie yao0peHus TPOBEPSIOT HA JSHCTBHUE COJISTHOM KUCJIOTHI. JIJIsl 5TOTO HY>KHO CHOBA B3STh HEOOJIBIIIOE

KOJIMYECTBO CYXOTO YAOOPECHHUS U KAalHYTh HAa HETO HECKOJIBKO Karelb KUCIOThL. B mpucyTcTBHM KapOOHATOB HAOIII01aeTCs
"BCKUIaHue" mpookI.
®dopma 3anHCH Pe3ysIbTaToB:

Haspanue rpynnsl ynoopenuii Haspanue ynoOpeHus ®opmyna liser, Bug Pact-Bopu-mocts B Boge Pea
Peax-nust ¢ BaCl2  Peak-

s ¢ AgNO3

AzorHele  MoueBnHa Ho2curn2

Aszotubie  Cymsdar ammonmst  (NH4)2S04
A3zotabeie Hatpueas cenmurpa NaNO3

Kanuitasie Kamnitnas coms KClI

Kanuiinsie Cynbdar xanus K2S04

®Docdopubie JBoiinoii cynepdocpar Ca(H2P04)2
N3BecTkOBBIE T'unc CaS04[12H20

W3BecTkoOBBIC M3BectkoBas myka CaCO3

Cnoxusie DochoputHas myka Ca3(P0O4)2
CaCO3 Cnoxnsie AMMmodoc NHAH2PO4

KoHTtponbHbIe BOIIPOCH

1. Yro Taxoe mefcTBYyIOIIEE BEMIECTBO MUHEPAILHOTO y100OpEeHUs?

2. HazoBuTe OCHOBHEIE 3JICMEHTHI ITUTAHHS CaJ0OBBIX PACTCHUN?

3. UeM oTIaHMUarOTCS MPOCThIE MUHEPAIbHBIC YIOOPESHUS OT CIIOKHBIX?

4. Kak MO>KHO pacCUUTaTh COACPKAHUE JEHCTBYIOLIETO BELECTBa B y100peHUn?

Pa6ora 2. BUJIbI U CBOMCTBA OCHOBHBIX MUHEPAJIbHBIX YV IOBPEHUIA

[ens paboThI: MO3HAKOMHUTHCS CO CBOWCTBAMHU OCHOBHBIX BHJIOB MUHEPAJIbHBIX yI00PEHHIT, HCTIONB3YEMBIX B CaJOBOJICTBE.
OGopynoBaHue U peakTUBBI: HA0Op y100peHui
IMopsimok paboTHI:

1. Paccmotpute npennoxkeHHsle Bam MuHepalbHble yI00pEeHHUSI.
2. TTonp3ysick TabnwIeid, COCTaBhTE TUXOTOMUYSCKUHN KITFOY TSI OTIPEICJICHUSI OCHOBHBIX BUIOB yI00pEHHIA,
HCTIOJIb3YEMBIX B CaJIOBOJICTBE.

IIpocTeie ynobpenus
A30THBIE YIOOPEHUS U UX CBOMCTBA

HasBanue ynodpenus u ¢popmyina Cpennee conepxkaHue AeHCTBYIOLIETO BelecTBa B % PacTBopuMocTs B Bozie
Biusnune na peaknuio mouBsl  O0beM 1r ynoOpenus na m2

AmmMmuaunas cenutpa 34 - 35  PactBopuma Crnerka noakucuser 1,2

Cynbtar ammonnss 20 - 21 PactBopmMa IMonkucnser 1,25

Cenutpa HatpueBas 16 PactBopuma Ciierka nojienaqymBaeT 0,7-0,9

MoueBuHa 46 PactBopuma IMoaxucnser 1,15




XJIopUCThI aMMOHUI 24 - 25  PactBOpUM [Moakucnsier 1,2

Huanamun kameiust 19 - 21 HepactBopum IMomgmenauuBaer 1,7
®docdopHble ynoOpeHHs 1 UX CBOICTBA
Hazpanue ynoOpeHus u ¢popmyia Cpennee conepxkanue P205 B % PactBOpHMOCTE B BozE Bnusnue Ha
PEaKIIUIO TOYBBI O6beM It ynobpenust Ha M2
Cynepdocdar 14 - 20 PacTBOpMM HE MOJHOCTHIO [Moakucnser 0,9
Cynepdocdar nBoriHo# 45 - 50 PactBOopuM HetitpanbpHo 1,0
[penumnurar 27 - 35 He pactBopum HetitpanbpHo 1,18
Tepmodocdarsr 20 - 25 He pacTBOpHM IMonmenauuBaet 0,6
O6Gecdropennsie GpocdaTsl 24 - 28  He pacTtBOpHM [MommenaunBaer -
®docdopurnas myka 14 -23 He pactBopum HetitpanbpHo 0,5-0,6
Kocrtsanast myka 30 - 34  He pactBopum HetitpanpHo -
Kanwuitable y1o0peHus 1 UX CBOHCTBA
HazBanue yno6penus u popmyina Cpennee conepxanue K20 B % PacTBOpHUMOCTH B BOJIC Binusinue Ha
PEeaKIUIO MOYBbI O6mweMm Ir ynoOpenus Ha M2
Xnopuctslit kit 56 - 60  PactBopuM HeiitpansHo 11-10
Kanuitnas cons 30 -40 PacrBOpHM HeiitpansHo 0.8-1,0
CepHOKUCIBIN Kanui 45 -52  PactBOpHM HeiitpansHo 0,7-0,8
Kanumarnesus 27 PactBopum HeiitpansHo 0,7-0,8
CHIILBHHHAT 12 - 18  PactBopuM HetitpanpHo 0,8-0,9
Kaunur PactBopum HeiitpansHo 0,7-0,8
KomriekcHble yno0peHus
HasBauue ynobpenus u gpopmyia CpenHee coep)kaHUe MUTATENBHEIX BenlecTB B % PacTBOpHMOCTE B Bozie
Ammodoc N — 12, P205 -40-50 PactBopum
Kanwmitnast cenutpa N — 13,5, K20 — 46,5 PacTBOpuM
Hurpodocka N-8-12,0, P205 -9,6 - 12,0 PacTBOpUM HE MOITHOCTHIO
AMMOHU3UpPOBaHHBIH cyniepdocdar N-2-3,P205 - 14 PacTBOpUM He MOJIHOCTHIO
MukpoynoopeHust
JleiicTByIO11IEE BELIECTBO Ynobpenue Conepxanue snemenTta, B %  IIpumepHsble 1036l Ha | ra
Bop 6opHonaronurosoe 2,0 30 — 60 xr o nmocesa, 10 — 12 xr mpu nocese
Bopart maruus 1,3-1,5 35— 75 kr no nocesa
Monubnex Monu6nar ammonust 50,0 25— 50 r ny1s mpennoceBHON 00paboTKuU ceMs (pacTBop)
Monubnar ammoHnus - Hatpust 36,0 35— 70 r ns npennoceBHON 00paboTKHU ceMsi (pacTBOP)
Menb
TTupurtneie orapku 0,3 — 0,55 - 6 1 mox Bcnamky
Mennsiit kynmopoc 26,0 20 — 25 xr nepen nmoceBoM, 250 — 500 r s mogkopMKH (pacTBop)
Maprasnen Maprannessiii mmam 12 — 20 1,5 - 3,0 i 1o nmocesa

KoHTtponbHbIe BOIIPOCH

1. Ha3oBuTe pacTBOpUMBI B BOAE MUHEPAJIbHBIE y100pEHUS?

2. HazoBuTE OCHOBHEIE 3JICMEHTHI ITUTAHHS CaJ0OBBIX PACTCHUIN?

3. HazoBute ynoOpeHust, KOTOpbIe IPU BHECEHUH TOJKUCIISIIOT IIOYBY

4. HazoBuTte ya00peHus, KOTOPHIE P BHECEHUH IIOIEIaYUBAIOT 10YBY ?

Pa6ora 3. OIIPEJIEJIEHUE YJOBPEHUIA

Lenb paboTel: onpeaenuTs 00pa3ubl yI0OPEHHH IO CAMOCTOSITEIEHO COCTABIIEHHOMY KITIOUY.

OO6opyaoBaHUE U PEaKTUBBI: HA0OP yIOOPEHH, 5 TPOOUPOK B IITATHBE, IEPKATENb, CIIUPTOBKA, TUCTUIUIMPOBaHHas Boaa, 10 %
pactBop NaOH, 20 %

ITopsiiok paboTHL:

1. [ToMecTHTh B CYyXyIO IPOOUPKY HEOOJIbIIOE KOJUYECTBO (Ha KOHUYMKE HOXKa) HCCIIeAyeMOro yI00peH s, ONUCATh €r0 OK pacKy M

BHEIIHUH BHI (TPaHyJIbl, METKOKPUCTAIUINIECKUH HITH KPYITHOKPUCTAIUTHIECKUIT TOPOIIOK, U3MeITbYeHHast TOpPHAs IIOPoAa U T.A.).
2. [1o6aBUTH B MPOOHUPKY 5 - 7 MJI IUCT. BOABL, BCTPSIXHYTh NPOOUPKY, IIOCTIE YETro AaTh PacTBOPY OTCTOAThCA. Eciu Oosee
[TOJIOBHHBI H3HAYAIBHOTO KOJIMYECTBA YA0OPCHMUS PACTBOPHUIIOCH, TO PACTBOPUMOCTb YA00OPCHHUS CIIEAYET CUUTATh XOpoiuei (++).
Ecnu pactBopuiiocs meHee 50 % y1o06peHHst, TO ero pacCTBOPUMOCTB CIIEAYET CYUTATH Ci1aboii (+). [IpakTHYeCKH HEPaCTBOPHMBIC B
Boze ynoopenus orMeuarot 3HakoM " [1"[]1 Ecnu ynoOpeHre pacTBOPHIIOCH B BOZE, TO MOJIYYEHHBIH PACTBOP Pa3InBaIOT

IIOPOBHY B TPU IPOOUPKH.

3. B iepByto npoOupKy 100aBIISTIOT HECKOJIBKO KalleIb HUTpaTa cepedpa. IlosBieHne 6e10ro XJI0MbEBUIHOTO OCaaKa
CBUICTENECTBYET O MIPHCYTCTBUH B PACTBOPE XITOPHUAO0B. JKenThIit 0caok TOBOPUT O IPHCYTCTBUH (hochaToB.

4. Bo BTOpYI0 IpOOUPKY ClleAyeT J00aBUTH OKOJIO 1 MII LIIesI0UH, CONEPKUMOE MPOOUPKH HArpeTh 10 KuneHus. Eciu B pacTBope
OPUCYTCTBOBAJ HOH aMMOHHMS, TO TP HAIrPEBAaHUU IOABJIACTCA 3a11ax aMMHaKa.

5. B TpeThio npoOupKy HY>KHO IPUIUTH 0KosIo 1 Mi xiopuna 6apusi. Eciu B pacTBope IpUCYTCTBYIOT CysIb(aThl, BHIAAET
OOMIIBHBIN OeNbIi ocaok. B HEKOTOPHIX Cilydasx HaOJII0JaeTCss HOMYTHEHHE.

6. HepacTBoprMBIe yA0OpEHUs IPOBEPSIIOT HA IEHCTBHIE CONSTHON KUCIOTHI. J{J1s1 3TOTO HY)KHO CHOBA B3SITh HEOOJIBIIIOE KOJTUIECTBO
Cyxoro yAoOpeHus ¥ KalHyTh Ha HETO HECKOJIBKO Kameab KUCIOThL. B mpucyTcTBuu kapOoHaTOB HaOMomaeTcs "Beckumanue" mpooEI.

Onpeaenuresis MUHEPAJIbHBIX yA00pEeHHI




Buemrnwnii Bun PactBopumMocTs B Boe Peakus Y nobpenue
C menousto (NaOH) C xmopucteim 6apuem (BaCl2) C azornokucisim cepedpom (AgNO3)

Benoe BemecTBO B BHE UENIyeK, KPUCTAIIIOB, TPAHYI. Xopomas 3amax aMMHuaka W3smenennii HeT N3menennit

HET AmMuadHasi cenurTpa

Beinoe, cepo — rosry0oe Uin 3eJIeHOBATOE KPUCTAJUTMYECKOE BEIIECTBO Xopomas 3amax aMMHaka Bensrit ocamok
Usmenenuii HeT Cynbhar aMMOHUS

Beioe mnu xenToe KpUCTAUIMYECKOE BEIIECTBO Xopomas AMMHAaK HE BBIICISIETCS W3menenuii et W3menennit

HET Harpuesas cenutpa

benoe ToHKOE KpHUCTAININYECKOE BEIIECTBO Xopomas AMMHAaK HE BBIICISAETCS W3menenuii HeT M3menennii
MoueBuHa

Bbenoe mn sxenToe MEITKOKPCTAJUITMYECKOE BEMIECTBO Xopolmias 3amax aMMHaKa W3menennii met OOWJIbHBIN OembIi

ocamoK  XJIOPUCTBHI aMMOHHI

Beunblit unu cepblit mopoiiok uiu rpanynsl Cnabas  AMMHaK HE BBIICISCTCS CunbHas MyTh [Toxxentenue ocaaka
Cyniepgocdar

TeMHO — cepblil 3eMIIUCTBIN TOPOIIOK HepactBopum AMMHaK He BblIeNsIeTCs W3menenuit et Kenrenit

ocagok  docdopurtHas myka

Toukuii Gesblii UK cepoBaThii mopomok HepacTBopum benas myTh Benas myTs JKentsrit ocamok
[Ipeunnutar

TemHO — cepbIii TSIKENBIH MOPOIIOK HepacTtBopum benas myTs W3menennii HeT JKentsrit ocamok
Tomacmak

Benoe menkokpucTaminyeckoe BemecTso Xopomuias AMMHUAK HE BBIIEIAETCS Cnabast MyTb Bensrit ocanok
XnopucTeli Kanui

benoe MenKOKpUCTAININYECKOE BEIIECTBO C IPUMECHIO Pa3HOLBETHBIX KPUCTAIIIOB Xopomasgs AMMHAaK He BbIACISIETCS
Crnabast MyTh Benrrii ocamok Kanwniinast cons

Benoe u xpemoBOe KpUCTATITUIECKOE BEIIECTBO Xopomass AMMHAK HE BBIICIISIETCS OOWJIBHBIN OembIi 0CaI0K
M3meneHnii Het CepHOKUCIBINA Kaauii

TeMHO — cepoe KpUCTAIIINYECKOE BELUIECTBO Xopo1uasi, HoO pacTBOpP MYTHbIH AMMMAK HE BBIJEISAETCS OOWIBHBIH

Oenblii ocanok TlosBnsercs myts  Kanumarnesus

Benoe unu cepoe KpUCTaNINYECKOE BEIIECTBO Xopomrasg 3amax aMMHaKa W3menenuil HeT unu cinabas MyThb
JKentelil ocamok Ammodoc

I'paHysbl TpsI3HO — OEJIOTO WIIM CEPOTo I[BETa [TomHOCTBIO HE pacTBOpsieTcss  3amax aMMHaka Bensrit ocamok
XKenterit ocamok Hurpodocka

besnblit nnu skenTOBATHIM MOPOILIOK Hepactopum C HCI wunur - - HU3BECTH

Pa6ota 4. OIIPEAEJIEHHUE KMCJIOTHOCTU [TOYBbI

CremneHb KUCIOTHOCTH SIBJISIETCA Ba>KHOM XapaKTEPUCTUKON XMMHUYECKUX CBOMCTB mo4B. OHa ompeensieTcs B CyCINeH3HsX,
[TOJIYYEHHBIX MTPU B30ANTHIBAHUH MTOYB C BOJOH (aKTyallbHasi KUCIOTHOCTD) Wi pactBopoMm KC1 (oOMeHHast KUCIOTHOCTE), U
BheIpakaeTcs B enuHunax pH. ITo cTeneny KMCIOTHOCTH pa3inyaloT KMCible, HEHTpanbHbIE U 1eJ10YHble I0UBbL. B 3aBUCUMOCTH O
CTETIeHN KUCIOTHOCTH OIIPEEIIAIOT IMOTPEOHOCTh ITI0YB B M3BECTKOBAHUH U THIICOBAHUSA M PACCYUTHIBAIOT HOPMBI BHECCHHS
M3BECTU WU THIICA.

Ilens paboTsl: onpenenuts pH uccieayeMoi mousst

O6opyaoBaHME: BECHI C PAa3HOBECAMHU, CUTA C OTBEPCTUAMHU | MM, KOJIOBI, MEpHbIE MUIIETKH, AMCTUNINPOBAHHAS BOJIA, CTYIIKA C
MIECTUKOM, OyMaxcHble (DMIIBTPBI, BOPOHKH, IPOOUPKH, IITATUB, IPUOOP AJISIMOBCKOTO.

ITopsiiok paboTHL:




1. [TouBy pacTHpAIOT X IPOCEUBAIOT YePE3 CUTO C JUAMETPOM OTBEPCTHH B 1 MM.

2.Hagecky 25 r noMemaoT B K010y eMKOCThIO B 250 Mi1. B konOy HanuBaroT 125 mMi gucTwiuinpoBanHoi Boabl. Comepxumoe
KOJIOBI HECKOJILKO pa3 B30aNTHIBAIOT U OTCTAUBAIOT 5 MHH.

3. BEITSDKKY QHIBTPYIOT 4epe3 OyMakHbIH (QHIIBTD.

4. 5 M1 oTGUIBTPOBAHHOM BOJIHOW BBITSDKKHA HAJHBAIOT B IPOOUPKY U

npubasisioT 0.25 M1 yHHBEpCaIbHOTO HHAUKATOpa. [IpOOHPKY BCTPSXHUBAIOT JJIsl PABHOMEPHOTO OKPAIIMBAaHUS PACTBOPA U
CPaBHUBAIOT C STAJIOHHBIMHU MPOOUPKaMU pubopa AJSIMOBCKOTO.

KonTponbabie BOIIPOCH

1. Kakoit mokasartens onpenenser Benuanny pH ?

2. Kak cBsa3aHo 3HaueHne pH ¢ THIIOM OYBO0OPa30BaTEIFHOTO IpoLecca U Io4eMy?
3. Kak knaccuduiupyoTcs mouBbI 1o nokaszatento pH?

4. Kak pacrnpenenstoTcs OYBHI 110 OTHOIICHHIO K KHUCJIOTHOCTH 1o4B? [IpumMepsl.

5. PacTeHus — HHAUKATOPBI I0KA3aTEIU KUCIOTHOCTH?

2. MeTOI[I/I‘{eCKI/Ie PEKOMEHAaluU 10 OpraHu3alluu CaMOCTOSITSJIbHOM pa6OTLI CTYJACHTOB

CaMocTosiTenbHBIE pa0OTHI TPEACTABIISIIOT COOOH OJTMH M3 3HAUMMBIX BUIOB y4eOHOM! AesITeFHOCTH CTYJeHTOB. Ha coBpeMeHHOM
sTare oOpa3oBaHUs 3TOMY BUAY AESTEIBHOCTH IIPUIAETCS CYLIIECTBEHHOE 3HaUeHUe. BrIoHeHne caMOCTOSATENBHBIX paboT
CITOCOOCTBYET CO3HATEIHLHOMY YCBOSHHIO TEOPETHYECKOTO MaTepHalia, BRIpaOOTKE HABBIKOB PaOOTHI C IUTEPATy PO, TOBBILIAET
YPOBEHb BHYTPEHHEH MOTHBAIIUU K 00YUYEHHUIO, OKa3bIBACT BIMSIHNE HA (POPMHUPOBAHUE TAKUX MPOPECCHOHAIBHBIX KAYECTB
JIMYHOCTH, KaK caMopeaan3alus, CaMOKOHTPOJIb, caMoaHain3. CaMocTosTeNbHAs paboTa SBIISETCS OJHUM U3 BHJIOB TEKYILErO
KOHTPOJIS B pEUTUHIOBOI cHCTEME 00yUYCHHUS.

OcHOBHasI YacTh ITpe IaraeMbIX 3aTaHUH IJIs1 CAMOCTOSITENIbHOI paOOTHI HaIlelIeHa Ha YCBOSHHE arpOTEXHUYECKUX IIPUEMOB
BBIPAIIMBaHMs pACTCHUH B MUTOMHUKaX. JlJI1 CaMOCTOSATENHHOTO U3YUYESHHUS CTYI€HTaM MPE/JI0KEH MaTepual, KOTOPBI He
paccMaTpuBaeTCs Ha JIEKIHSIX WIH PacCMaTPUBAETCS JUIIb 0030PHO.

TpeOoBaHMs K OTYETHOCTH:

- 3ajaHus He0OXO0JUMO BBITIOJIHUTH B T€TPaIu AJIs CAMOCTOSITENIbHBIX pa0doT 1o miany: 1. @opmynuposka Bonpoca; 2. OTBeT Ha
Bomnpoc; 3. CIUCOK UCIIOJIB30BAHHOM JIUTEPaTyphl C YKa3aHHEM CTPaHHUII.

- CTyIeHTHI IIPEICTaBIISIOT BBHIIIOIHEHHbIE 3aJaHUsI He TI03/{Hee ITOCIIeTHEH Heenu KaxX10T0 MOAYJIs.

9. Ceegenusi 00 00HOBJICHNH padoveli MPOrpaMMBbl JUCHUIIIMHBI (MJIH MOXYJIS)

Ne Oo0HoBJIeHHBbIH pa3aen padoyeii Onucanue BHeCEHHBIX PexkBU3UTHI JOKYMeHTA,

ILII. nporpamMmbl JMCHUIIITUHBI HU3MEHCHUH YTBEepAUBIIEI0 U3SMECHCHU S

1. [[Mepeuens nporpamMmHOro obecneueHus: [B nepeveHs [MpoTokou 3acenanus Kapenpsl 6otaHuKH No
[MPOrpPaMMHOI0 8 0T 26.04.2024 T

o0ecreueHus 1oOaBIIEH
MHuoroyHKIMOHATBHBIN
enakrop ONLYOFFICE

w




