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AHHOTALUA
padoyeii nporpaMMbl y4eOHOH JUCHUNITIMHBI
b1.0.16 Arpoxumust

AJIsE MOATOTOBKH 6a1<anaBpa

no HanpagJeHu1o noarorosku 35.03.05 - CagoBoacTBo

Hanpasnennocts: «JlekopaTuBHOE CaJI0BOJICTBO M (PIIOPUCTUKAY

Heab ocBoeHMs TMCHUILIMHBI: (OPMUPOBAHUE MPAKTUYECKUX HABBIKOB CO-
CTaBJICHUSI CUCTEMbI Y0OpEHHUs B CEBOOOOPOTaX C CaJIOBBIMHU KyJIbTypaMu, BbIOOpa
CIIOCOOOB pallMOHAIBHOTO MCIOJIb30BAHUSL YIOOPEHUN, TEXHOJIOTHUI MPUMEHEHUS U
BHECCHMSI MUHEPAIbHBIX U OPraHUYECKUX YAOOPEHHl B pa3IUYHBIX IMOYBEHHO-
KJIIMMAaTUYECKUX YCJIOBHSX, B 3aBUCUMOCTH OT OHOJOTHYECKUX OCOOEHHOCTEH Celb-
CKOXO3SIUCTBEHHBIX KYJIbTYp, NEHCTBUS yIOOPEHHI HA YpOXKall U Ka4eCTBO PacTCHH-
€BOJYECKON MPOAYKIIMH, JKOJOTUYECKUMH AaCTIEKTaMU TPUMEHEHUs yIOoOpeHUi u

MEJIMOPAHTOB.

MecTo MUCHUILIMHBI B Y4eOHOM IJIAHE: TUCIUIUIMHA BKIIIOYEHA B 0a30BYIO
4acTh Y4eOHOro 1iaHa 1o HamnpasiieHuto noaroroBku 35.03.05 - CagoBoicTBO

TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS] AMCUMILUIMHBI: B PE3YyJbTaTe OCBOE-
HUS TUCUMILUIAHBI (hopMmupyrotcs caenyromue komnerenuuu: OIIK-1.1; OIIK-1.2; OIK-
13.

Kparkoe coaep:xxkaHue QMCHUIUIMHBI: OCHOBHBIE pa3feiibl: XHUMUYECKUN
COCTaB M Ka4yecTBO ypoxkasi. OCHOBBI IUTaHUSI PACTEHUN; ATPOXUMHYECKHUE CBOM-
CTBa TMOYBHI B CBSI3U C MUTAHUEM PACTCHUU W MPUMEHEHHEM ynoOpeHuii; Mune-
paJibHbIe U OpraHuyeckue ynoopenus; Cucrema yqoOpeHus.

OO0mast Tpy10eMKOCTh TMCHMILINHBI: 3 3aueTHbIe enuHUIIB (108 gacon)

IIpoMeKyTOYHBII KOHTPOJIb: 3a4ET C OLEHKOM.

1. Ilean ocBOeHUS AUCHUILINHDBI

Heaun gucuunauHbl: GOPMUPOBAHUE MPAKTUUECKUX HABBIKOB COCTABJIECHUSI CHCTE-
MbI y100peHHsI B CEBOOOOPOTAX C CaJ0OBBIMHU KYJIbTypaMHu, BEIOOpa CrIOCOOOB paluo-
HaJIBHOTO MCIOJIb30BaHUSl yIOOPEHHM, TEXHOJIOTHN MPUMEHEHHUS] U BHECEHUSI MUHE-
pajdbHBIX M OpPraHWYECKUX YAOOpPEHUN B pPa3IUYHBIX MMOYBEHHO-KIMMATUYECKUX
YCIJIOBUSIX, B 3aBUCUMOCTH OT OMOJIOTMYECKUX OCOOCHHOCTEN CEIbCKOX035HCTBEHHBIX
KYJbTYp, JEUCTBUS yIOOPEHUI HA ypOKail U KaueCTBO paCTEHUEBOJYECKON MPOAYK-
I[MH, DKOJIOTMYECKUMU aClIEeKTaMH MPUMEHEHHUsI YA0OpEHU U MEITMOPAHTOB.
3HAKOMCTBO CTYJEHTOB C LIU(PPOBBIMU BO3MOXHOCTSIMHU B chepe MPUMEHEHHUS
yI00peHHii, a UMEHHO HMCIOJIb30BaHUE MOOMIBHOrO mpuiiokeHus «Pacuér BbIHOCA
NPK 2020» ot xommanuu OOO «ArpoHOyT» JUIsl pacuéTa BRIHOCA PACTEHUSIMH MaK-
PO3JIEMEHTOB; YMEHHUE PACCUUTHIBATH /103l MUHEPAIbHBIX YI00pEHUH 1I0J] OCHOBHBIE
CEIbCKOXO03SHUCTBEHHBIE KYJIBTYPhl C MOMOIIBI0 Arpokanbkymsaropa AgroResult or
xoMnanuu [TAO «®ocArpo», BO3MOXKHOCTb UHTEPIIPETUPOBAHUSA U UCIIOIb30BaHUS



JAHHBIX CO CITYTHHKOBBIX CHMMKOB, ITOJIyYE€HHBIX Yepe3 IMPOrpaMMHOE 00eCIieucHHe
«OneSoily.

2. MecTo I1MCUMIVIMHBI B Y4eOHOM Mpolecce

JucrumuinHa «ArpoxXuMus» BKIIOYEHA B o0s3aTenbHbld mnepedeHbr DI'OC
JUCHUIUIMH 0a30BOM yacTW y4eOHOro Iuiana. JucuuminHa «ATpoXUMHS peanusy-
ercsi B cooTBeTcTBUM ¢ TpeboBanusimu OI'OC, OIIOII BO u YyebHoro miaHa mo
Hanpasienuto 35.03.05 — CagoBoACTBO, HAMPABICHHOCTH «Jl€eKOpaTUBHOE Ca0BO/-
CTBO U (PIIOPUCTHKAY.

[IpeamiecTByOmMUMH KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs
JUCLHUIUINHA «ATPOXUMHUS» ABISIOTCS: «XUMHUs», «XUMHUS HEOPraHUYECKAsh U aHa-
JUTUYECKas», «XUMHUS OopraHudeckas u ¢uskoimonanasy, «dusuonorus u 6Moxu-
MU pacTeHui», «Oo1ee 3emnenenuey, «[louBoBegeHne ¢ OCHOBAMU T'€OJIOTUN.

JucuurminHa «ATpOXUMUS SIBIISIETCS OCHOBOIIOJIATAOIIECH ISl U3YyUEHHUS Clie-
ayromux qucuuiuivg: «CanoBoactoy, «llnomnoBoactBoy, «OBomeBoacTBoy», «BuHO-
rpaiapcTBOy, «JleKopaTUBHOE CaJIOBOJACTBOY, « IKOJIOTHS PACTEHUI.

OCOOEHHOCTBIO AUCIUIUIMHBI ABJISIETCS IPUOOPETEHUE 3HAHUNW U HABBIKOB 10
OCBOCHHMIO METOJIOB OILICHKH YpPOBHEH 3(PGEKTHUBHOTO M MOTEHIMAIBHOTO ILI0I0PO-
QIS TI0YB U YCJIOBU MUHEPAIbHOTO MUTAHUS CEIbCKOXO3SIMCTBEHHBIX KYJBTYp; OC-
HOBHBIX MPUHILHUIIOB U MTPUEMOB ONTHUMU3AIMU MUHEPAIBHOTO MUTAHUSI PACTCHHUN U
arpOXUMHYECKUX CBOMCTB MOYBHI MOCPEICTBOM BHECEHUS YAOOPEHHUM U TPUMEHEHUS
METOJ0B XUMUYECKOW MEJIMOPAlMU JJIsl YBEIMUYEHUsI TPOU3BOJICTBA pACTEHUEBOUE-
CKOW TPOAYKIIMM XOPOIIET0 KayecTBa, COXPAHEHUS WIIM TOBBIIMIEHUS MOYBEHHOIO
MJI0I0POIHSL.

Pabouast mporpamMma IUCHUIUTUHBI «ATPOXUMUS JUIsl MHBAJIUAOB U JIUI[ C
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBbsI pa3palbaThiBae€TCs WHIWBUIYAIBHO C
y4€TOM OCOOEHHOCTEH MCUXO(PU3NUECKOTO Pa3BUTHS, UHIWBUIYAIbHBIX BO3MOXKHO-
CTEH M COCTOSTHUS 3I0POBBS TAKUX O0yUarOIIHXCA.

3. [lepeyeHb MJIaHNPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 TUCIHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yIbTaTaMH 0CBOCHHMS 00pa30BaTeIbHOM
NPOrpamMMblI

N3yyenne nmaHHOW ydeOHOW AMCIMIUIMHBI HANpaBlieHO Ha (HOPMHUPOBAHHE Y
OOy4JaroIINXCsi KOMIETCHITNH, MPeICTaBICHHBIX B Tabymiie 1.



TpeGoBanus Kk pe3yabTaTaM OCBOCHHUS Y4eOHOH JUCITUIITIMHBI

Taomuna 1

(hopmamoHHO-
KOMMYHHKAIIHOHHBIE TEXHO-
JIOTHH B PEIICHNH TUIIOBBIX
3a71a4 pohecCHOHANBHON
N TeIbHOCTH

pa3paboTKH PalMOHAIBHOW CHCTe-
MBI yHOOpEHHH, COCTaBJIEHHS TO-
JIOBBIX W KaJICHAApHBIX IUIAQHOB;
0COOCHHOCTH TPUMEHEHHS MHHe-
paJbHBIX M OPTaHUYECKHX ymoOpe-
HUH B 3aIIUIIEHHOM TPYHTE;
MoKa3aTeli KadecTBa W Oe3omac-
HOCTH PACTHTENBHOW IMPOXYKIIUH
[PU BBIPAIIUBAHHH PA3HYHbBIX C/X
KyJBTYD;

DJEeKTpOHHbIE Pecypchl Ui yTOY-
HeHus aktyansHoctd HJI B cdepe
pabotel  (CnpaBouHass  cucrema
«TexakcnepT»).

MOKa3aTeNIl MPH OLEHKE KayecTBa
n  0e30MacHOCTH  PaCTHTEIBHOM
MPOYKIINHY;

HCIIOJIb30BATh CBEICHHS IO XHMHU-
4EeCKOMY COCTaBy PACTHUTENIbHOM
NPOJYKIMHU TPH pa3zpaboTke mpue-
MOB CHIKCHHS COAEPKaHHUS B C/X
ChIpbEe HUTPATOB M TSDKENIBIX Me-
TaJlIOB.

IMonb30BaTbCSI  MOOWJIBHBIMH U
KOMIBIOTCPHBIMA  NIPUIIOKCHUAMU
JUIsl YIpOILEHUs] pacu€TOB BBIHOCA
DJIEMCHTOB IIHTAaHUA W 103 MHHEC-
paNbHBIX YAOOpEHHi.

Ne K(I){I\;)é[e Conepanme T T B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIMHBI 00y4JaIONTUECs TIOJDKHBI:
/1 KOMITETCHIINH (UK €€ YacTH) TEHIUH 3HaTh YMETh BJIAJICTh
TCHIIUU
1. OIIK-1 Crnoco0eH pemars THUIIOBEIE 3aJauH OIIK-1.1 lemoHCTpHpYET OCHOBHBIE THIIBI W arpoxXMMHUe- | IPOBOJMTH IOJEBBIE U JIAOOPATOp- | METOJAMH M CPEICTBAMHU H3Me-
npodecCHOHANBHOM AeSTeNFHOCTH Ha 3HaHNE OCHOBHBIX 3aKOHOB CKHe CBOWCTBA II0YB II0 OYBEHHO- | HBIE MCCIEIOBAHUS II0YB, IIPOTHO- | peHUS  (U3HYECKHUX,  BOJHO-
OCHOBE 3HaHUH OCHOBHBIX 3aKOHOB Ma- MaTeMaTHIECKHX U ecTe- reorpaM4eCKUM 30HaM, COCTaB | 3MPOBAaTh U3MEHEHMS CBOHCTB MOY- | QU3MYCCKUX, XMMHYECKUX Iapa-
TEeMaTHYECKHUX U €CTECTBCHHBIX HayK C CTBEHHBIX HayK, HEOOXOAH- [0YB, HM3MEHEHMS CBOWCTB IIOYB |BBI M HANPABICHHOCTH MOYBEHHBIX | METPOB MOYB B MOJICBBIX U J1a00-
IpUMeHeHHeM HH(OPMaIMOHHO- MBIX JUISl PEIICHNUS THIIOBBIX  |TIPH  OCBOCHUH, MENHOPAIMH | | IPOLECCOB MPH peaau3alid TeX- | paTOPHBIX YCIOBHAX; TEXHOJO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI 3a1a4 Ipo(hecCHOHAITBHON PEKyIbTUBALIIH 3EMeEIb; HOJIOTHH BBIPAIIMBAHUS CaJOBBIX | THEH pa3paOOTKU M aHANIM3a I0Y-
JeSITEeBHOCTH KyJbTYD; BEHHBIX KapT;

HaBbelkamu MHTEpIpeTanyy JaH-
HBIX, TOJIy4EHHBIX C ITOMOIIBIO
NDVI- merona B mporpamMMHOM

o6osouke «OneSoil».
2. OIIK - 1.2 Mcnonp3yer 3Ha- |METOABl IHATHOCTHUKH IHTAHHSA | OCYLIIECTBISATh 9KCTIpecc- | HABBIKAMHU aHAIUTHYECKOH pado-
HUSI OCHOBHBIX 3aKOHOB Ma- | CQIOBBIX KyJNbTYP M arpOXUMHYe- | JMarHOCTUKY MHTAHUS CaJOBBIX | THI HPH ONpEACNCHUH XHUMHYe-
TEeMaTUYECKHUX U €CTECTBEH- | CKOTO MOHHTOPHMHTA IOYB; OIpe- | KyIbTyp; CKOTO COCTaBa PacTeHHIl M ModY-
HBIX HaYK JJIs peLCHUs JieTieHne IMoTpeOHOCTH B ynoOpe- Bbl, INPOTHO3UPOBAHUS arpoXu-
CTaH/apTHBIX 3a/1a4 Ca/l0- HUSAX U XUMHYECKUX MEITHOPAHTaXx; MHYECKHX IOKa3arejael MOYBBI,
BOJICTBA YPOXKAHHOCTH C/X KyJIBTYp |

KauecTBa NPOYKIINHY;
3. OIIK — 1.3 IIpumensier un- OCHOBHBIE TIPHHIIATIBI HCTIONb30BATh OMOXMMHYECKHE | TePMHHAMI W TOHSITHSIMH, HC-

HOIB3YyeMBIMH IPH OLEHKe Oe3-
OIACHOCTH  PACTEeHHEBOIIECKOIT
HPOIYKLHUH U 00OCHOBaHHH TeX-
HOJOTHil  BBIpAIMBAHMS  C/X
KYJIBTYp M HPUMEHEHHs yaobpe-
HMIA;

HaBBIKAMH aHAIUTHYECKOH pado-
THI IIPU OIpENeNCHUH HHUTPATOB
U TSDKENBIX METaJUIOB, HCHOIbB3Y-
eMBIMH IIPU OLCHKE KauecTBa U
6€30MaCHOCTH NPOAYKIIMH.




4. CTpyKTypa M coiepsKaHNe U CHUTLTUHbI

4.1 PacnpepneneHne TPYAOEMKOCTH [IMCUMIUVIMHBI 1O BHAaM pador 1o

cemecTpam

OO6mast TpyA0EMKOCTh NUCIUILIMHBI cocTaBiisger 3 3ad.en. (108 yacos),

PaclpCcacjaCcHuc 110 BUuaamM pa60T CEMCCTpaM IPCACTABIICHO B Ta6JII/IH€ 2.

ux

Tabmuma 2

PacnpenesieHue Tpy10€MKOCTH JMCUMILIMHBI 10 BHAaM padoT Mo cemecTpam

TpyroéMkocThb
Buj yueOHoii padoThl qac B T.4. I10 CeMecTpam

) Ne3 Ne4
O0mas TpyA0€MKOCTb JUCIUIUIMHBI TT0 YYCOHOMY TUTaHY 108 36 72
1. KonrakTHas pa6ora: 14,35 2 12,35
AyauTopHas padora 14,35 2 12,35
8 MOM yucine:
aexyuu (J1) 4 2 2
snabopamopnvie pabomwl (JIP) 8 - 8
KOHMAaxKmHas paboma Ha npomedxcymourom konmpone (KPA) 0,35 - 0,35
2. CamocTosiTeabHast padora (CPC) 93,65 34 61,65
camocmosmenbHoe uzyueHue pazoenos, camonoo2omosxa (npo- | 53,65
pabomxa u nosmopenue N1eKYUOHHO20 Mamepuala u Mamepuanda 34 57 65
VUeOHUKO8 U YUeOHbIX NOCOOUL, NOO20MOBKA K 1aD0PamopHbIM ’
3AHAMUAM U M.0.)
Iloozomoska k 3auemy ¢ oyeHKol (KOHMpOoJib) 4 - 4
By npomeKyTo4HOro KOHTpOJIS: 3a4€T c OIIeHKOM

4.2 Conep:kaHue TUCIHUNINHBI

Tabmuma 3
TemaTuveckuii IJIaH y4eOHOM IUCHUIINHBI
HaumeHoBaHue pa3aesioB U TeM AynuTopHad patora | Breayauro
ST () Bcero | JI JIP IIKP pHasi
padora CP
Pasnen 1 «XumuueckHMi cocTaB M Kaue- 36 2 - - 34
CTBO ypokasi. OCHOBBI TUTaHUSI pacTe-
HUID
Bcero 3a 3 cemecTp 36 2 - - 34
Paznen 2 «Arpoxumuueckue cBoiictBa | 23,65 - 2 - 21,65
MOYBBI B CBS3M C NMUTAHUEM PACTEHUU U
IPUMEHEHHUEM yJIOOpEHUIT»
Paznen 3 «MunepanbHble U opranuyeckue | 24 2 2 - 20
y0OpeHus»
Pasnen 4 «Cuctema ynoOopeHus» 24 - 4 - 20




AyautopHasi padora | BHeayauro
Haveronaiuie PUSIEIOR UTON | geerg | [ 1P | TIKP | puas
padora CP
Koumaxmnas paboma wna npomexcymournom | (0,35 - - 0,35 -
konmpone (KPA)
Bcero 3a 4 cemecTp 108 4 8 2,35 61,65
HToro nmo AucmunjinHe 108 4 8 2,35 61,65

Paznesa 1. XumMuueckuili coctaB M KadecTBO ypo:kasi. OCHOBBI NUTAHUA
pacTeHui.

Tema 1.1. XuMun4yeckuii cOCTaB U NUTAHUE PACTEHHI

3HauE€HHUE arpOXMMHUU B CUCTEME BBICHIETO NMPO(PECCHOHATBHOTO 00pa30BaHHUS
1o HanpasieHno CaJoBOACTBO, 1IEJIb U 33JJa4l arpOXUMHH. ba3oBble TUCHUIIIIUHBL U
KypChbl, OCHOBaHHbIE Ha HayKe arpoxuMuu. IIpenmer, 0ObEeKThl U3yUEHUS U METObI
UCCJIEeI0BAHUS B arpoXUMHUH. OCHOBHBIE IOHITHUS U TEPMHUHBI B arPOXUMUHU.

Copnepxanue BOABI U CyXOr0 BEHIECTBA B NMPOAYKIHH OCHOBHBIX CEINBCKOXO-
3SIMCTBEHHBIX KyJbTyp. Conep:KaHue B TOBAPHOM YacCTH ypOXkKas BO3ZEIBIBAEMBIX
KYJbTYp OPTraHMYECKHX COECAVHEHWMN, ONPENEIAIONIMX €ro KadyecTBO. BrusHue
BHEILIHUX YCJIOBUU U MPUMEHEHHS yIOOPEHUI Ha KAYECTBO MOJy4aeMOl MPOAYKIUH.
DJIEMEHTHBIN COCTaB PACTeHHd. XUMUYECKUE HJIEMEHTbI, HEOOXOAUMBbIE U YCIOBHO
HEOOXOJUMbIE PACTEHHSIM (MAaKpOA3JIEMEHThI, MUKPOAJIEMEHTBl U YJIbTPAMHKpPO3JIie-
MEHTBI) U X pOJb B MUTAaHUU pacTeHUU. [IoHATHE O TSHKENbIX MeTaiax U uX BIIUA-
HUW HA KQYECTBO ypOxKas .

AOGCOJIIOTHOE U OTHOCHUTENIbHOE COJIEpKAHUE a30Ta M 30JIbHBIX JJIEMEHTOB B
OCHOBHOW M TOOOYHON MPOIYKIHMH BXKHEHIIUX CEIbCKOXO3SUCTBEHHBIX KYJIBTYP.
BunoBbie 1 cOpTOBbIE 0COOEHHOCTH XMMHYECKOTO M 3JIEMEHTHOI'O COCTaBa PACTEHHI.
ToBapHbIi, XO34WCTBEHHBIM W OWOJOIMYECKUN BBIHOC MHUTATENIbHBIX 3JIEMEHTOB
CEINBCKOXO3SIMCTBEHHBIMU KYJIBTYpaMH. XO3SUCTBEHHBINA BBIHOC 3JIEMEHTOB ITUTAHUS
Ha €IMHUILY OCHOBHOM MPOAYKIMU U C IJIAHOBBIMU YpoxKasiMu KyJbTyp. Kpyrosopor
1 OaJlaHC BEILECTB B 3eMJIC/ICIUU.

Bo3nymHoe M KOpHEBOE NMHUTAaHHWE PACTEHUM M HUX B3aWMOCBSA3b B IIpOLIECCE
dbopmupoBanus ypoxas. Victopust pa3BUTUS IPEACTABICHU 0 MEXaHU3MaX MOCTYII-
JeHus 35eMeHTOB. DOpPMbI COETMHEHUH, B BUJI€ KOTOPBIX PACTEHHUSI MOTJIOMIAOT He-
00XO0JIMMBIE JIEMEHTHI MTUTaHUSl. AKTUBHOE U MAacCUBHOE morjoiieHue. M3ouparens-
HOCTb ITOTJIONIEHNS] HOHOB PACTEHUSIMH.

BrusHue pa3nuyuHbIX YCIOBUN BHEIIHEH cpenibl (KOHLEHTpAIMU MUTATEIbHOTO
pacTBOpa, COOTHOILIECHUSA MAKPO- U MUKPODJIEMEHTOB B IIUTATEJILHOMN CPEAE, BIAKHO-
CTU IIOYBBI, a’dpallyy, TEIla U CBETa, PEAKLUHU CPEIbl, IOYBEHHBIX MHUKPOOPraHU3-
MOB) Ha NOCTYIJIEHHE NMUTATENIbHBIX BEIIECTB B pacTeHus. dusnonoruyeckas peak-
s coner (ynoOpenuit). HekopHeBoe BO3AyIIHOE U MUHEpAIbHOE NUTAHUE pacTe-
Huil. B3anMOCBs3b NOTJIONIEHUS JIEMEHTOB MUTAHUS C IPOLECCAaMU OOMEHA BEILIECTB
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B pacTteHMsX. OTHOILIEHHE PACTEHUI K YCJIOBUSIM IHUTAHUS B Pa3HbIE MEPUOJbI BEre-
TalWH, NEPUOUYHOCTb MUTAHUS PACTEHUU.

OO61re 3aKOHOMEPHOCTH MOTPEOJICHUS MUTATENIbHBIX BEIIECTB B TEUCHUE Be-
reraiuu. JluHaMuka TOTpeOIeHUs] 3JEMEHTOB IMHUTAHMS CEIbCKOXO035MCTBEHHBIMU
KyJIbTypaMu B 3aBUCHUMOCTU OT OMOJIOTHUYECKUX OCOOCHHOCTEW PACTEHHM, yCIOBUUI
BBIpAIIUBaHUS U MPOAYKTUBHOCTH MOCEBOB. TpeOoBaHUs paCTEHUN K YCIOBUSM IH-
TaHUs 10 NEPUOJAaM pOCTa U Pa3BUTHS, MIOHATUE KKPUTUUECKOTO» MEpUoAa MUTAHUS,
NEepHoJT MAaKCUMAJIbHOTO MOTJIOMICHHS (BBIHOCA) MUTATENbHBIX BEIIECTB.

Mertoabl pacTUTENbHON TUAarHOCTUKHU. BuU3yanbHas 1MarHocTuKa ¢ yuyetom ¢e-
HOJIOTMYECKUX HAOIIOIEHUN U OMOMETPUUECKUX U3MepeHnil. Xumudeckas (TKaHeBas
U JIUCTOBAs) TMarHOCTHKA 00ECTICUEHHOCTH KYJIbTYpP AJIEMEHTaMU MUHEPAIbHOTO MH-
TaHWs, UHAUKATOPHbIE OpraHbl U TKaHUu. OTOOp pPacTUTENbHBIX MPOO MPHU XUMHUYE-
CKOM JIMAarHOCTHKE NMUTAHUS BAXXKHEUIIMUX CEIbCKOXO3AMCTBEHHBIX KyJIbTYp. McCromns-
30BaHME JKCIPECC-METOAa TKAHEBOW JIUArHOCTUKH JJIsi OMpeeeHUus MOTPeOHOCTH
pacTeHui B a30THBIX MOAKOpMKax. [loHsATHE 0 KOMIIEKCHOM (pacTUTENIbHON U MOY-
BEHHOW C YYETOM METEOYCIIOBUIA) JUATHOCTUKE MUHEPATBHOTO MUTAHUS CEITbCKOXO-
351CTBEHHBIX PACTCHUU.

Pa3nen 2. ArpoxuMnyecKue CBOWCTBA MOYBBHI B CBSI3M C MMTAHUEM pacTe-
HHUH U IPUMEHEeHueM y100peHuii.

Tema 2.1. XuMn4eCcKuii cOCTAB U NOTJIOTUTEIbHAS CIIOCOOHOCTH MOYBBI.

CocraB nmoyB. 3Ha4€HHE TBEPION U KUIKOHN (Da3bl MOYBHI B MUTAHUHN PACTCHUIA
U TIPEBpAIICHUH AJIEMEHTOB MUTaHUS W yAoOpeHuil. MuHepanbHas U opraHu4ecKas
YaCTH TMOYBBI KaK MCTOYHUKH SJIEMEHTOB MHUTAHUSI pacTeHUW. Poib OopraHuyeckoro
BelecTBa B Oy(EepHOCTH, MOTJIOTUTEIIBHOM CIIOCOOHOCTH M INIOAOPOAUH IMOYB. XH-
MUYECKUA U MUHEPATOTHYECKHUI COCTaB Pa3IMYHBIX IPAHYIOMETPUUECKUX (DpaKIluii
MOYBBI U COJIEPKAHUE B HUX DJIIEMEHTOB NMUTAHMS PACTEHUN. 3HAUEHUE KOJUIOMIHOU
dbpakuuu B MOTJIOTUTEIBHONW CIMOCOOHOCTH MOYBBI. XHUMHYECKHUE M OWOJIOTHYECKUE
MPOIIECCHI B TIOYBE U UX POJIb B MPEBPAIICHUHN MUTATEIbHBIX BEIIECTB U MOBBIIICHUH
3¢ (HEKTUBHOTO aKTYaIbHOTO TUIOJOPO/IHS TIOYBHI.

Ponp pa3HbIX BHJIOB MOTJIOTUTEIHLHON CIIOCOOHOCTH MOYB (MEXaHUYECKOH, XU-
MUYECKOH, OOMEHHOW M OMOJOTHYECKOI) B MUTAHUU pacTeHUd U dPPEeKTUBHOCTU
npuMeHeHus: yaoopeHuil. [louBeHHBINM MOTIOMIAIONUN KOMILUIEKC, OCHOBHBIE 3aKO-
HOMEPHOCTH OOMEHHOTO TOTJIONICHHSI KATHOHOB, EMKOCTh KAaTHOHHOTO 0OMEHa U CO-
CTaB TIOTJIONMIEHHBIX KAaTHOHOB Yy Pa3HBIX MOYB, OOMEHHOE TOTJIONIEHUE AHHOHOB.
3HaueHHEe XUMHYECKOW TMOTJIOTUTEIBLHOM CIOCOOHOCTH TOYBHI B TpaHc(opMaiuu
AJIEMEHTOB MHUTAaHUS U yAOOpeHwil. Peakius mouBbl, aKTUBHAS W IMOTEHIIMAJIbHAS
KHCIIOTHOCTh M MIEJIOYHOCTh. BUIABI KUCIOTHOCTH TOYBHI (aKTyajbHasi, OOMEHHAs U
TUAPOJIMTHYECKAs), CTETICHh HACHIIIICHHOCTH MOYBHI OCHOBaHUsMH. bydepHas crio-
COOHOCTH TTOYB. 3HAUYEHUE KUCIOTHOCTH, EMKOCTH TOTJIOMICHMS, Oy(hepHOCTH, COCcTa-
Ba ¥ COOTHOIICHHMS TOTJIONMIEHHBIX KaTHOHOB TMOYBBI B TIpoIieccax TpaHCHOpMaIHH
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yA0OpEeHUM U MUTaHUS PACTCHUM.

[Tonsitue 00 3(pPeKTUBHOM U MOTEHIMATBHOM ILUIOAOPOJMHU MOUBHL. BaoBoe
coziepkanue, (OpMbl a30TUCTHIX COCIUHEHUM M WX MPEBpallleHUs B MOYBE - aMMO-
HuduKanus, HUTpUGuUKauus U aeHuTpuduxanus. Porb OMOIOrHMUECKOW MOTIIOTH-
TEJIBbHOW CIIOCOOHOCTH MOYBBI M OPTaHMYECKOTO BEIIECTBA B HAKOIUICHUM U TIpeBpa-
HICHUU a30TUCTBIX COeAMHEHUH B nouBe. KoppensTuBHAs 3aBUCUMOCTH MEXKIY CO-
Jiep’KaHheM OpraHUYeCcKOTro BelllecTBa U 001iero azota B nouse. [Iponeccel rymudu-
KAl ¥ UMMOOWJIM3alluMd a30Ta B mouBe. Pukcanus a3ora cBOOOJHOKUBYIIUMU U
aCCOIIMATUBHBIMM MHUKpPOOpPTaHW3MaMH IOYBbI, CUMOMOTHUYECKas (QuKcalus azora
pa3HbIMA 00OOBBIMU KYJIbTypamMHu. 3Hau€HHE OMOIOTHYECKON a30TOGHUKCAIMHU TPU
COCTaBJICHHH OajaHca a3oTa .

Conepsxanue, GpopMbl pochopHBIX cCOeMHEHUN U UX MPEBpAIlCHUE B MOYBE.
®docdaTsl TOYBEHHOTO PACcTBOpaA, JaOMIbHBIE U cTa0WiIbHbIE docdaThl. JuHamuue-
CKO€ B3aUMOJICUCTBUE MEXIY pa3sHbiMU opMaMu (GOCPOPHBIX COCTUHEHUN B TIOUBE.
JlocTymHble ¥ MOABUKHBIE (OCHATHI TOYBHI.

Ob6mee conepxanue U Gopmbl Kaiaus B mousax. JlocTymHOCTh pas3HbIX (popm
KaJlisg pacTeHusM. J[MHaMU4eckoe B3auMOJICHCTBUE Pa3IMYHbIX (POpPM Kallis B MOY-
Be. KanuitHelil peskxuM MOYB B 3aBUCUMOCTH OT UX TPAaHYJIOMETPUYECKOTO U MUHEpa-
JIOTUYECKOTO COCTaBa, U OT OOMEHHOH MOTIJIOTUTEIBHON CIMOCOOHOCTH. MeTobI
OTIpEJICJICHHS MOJABMKHOTO Kallis B TIOYBE . [ pynmupoBKa MOYB MO COACPIKAHUIO B
HUX TMOJBUKHBIX (DOPM 2JIEMEHTOB MUTAHUS.

ArpoxuMudeckoe 00cCIlIeIOBaHUE MOYB JJIs1 ONCHKH 3(PGhEKTUBHOTO IIOA0PO-
usl. ATpOXMMHUYECKHE KapTOTpaMMbl M TIACMOpTa TOJIeH, UX HCIOIB30BAHUE IS
OTIPEJICIICHHS ONITUMAJIBHBIX /103 U KOPPEKTHPOBKU PEKOMEHIYEMBIX /103 yI0OpECHUIA.

ArpoxumMudecKas XapaKTepUCTHUKa MaXOTHBIX OTAENbHBIX pernoHoB Poccum.
ATpOXUMUYECKUE MTOKA3ATEIH IEPHOBO-TIOA30JIMCTHIX, CEPBIX JIECHBIX, YEPHO3EMOB U
KamTaHoBbIX mouB. CoJiep)kaHue rymyca U MakpodJIeMeHTOB (a3oTa, pocdopa u ka-
Jsl) B TMOYBAX, UX PEAKIUsS, EMKOCTh TOTJIOMIEHUS W COCTaB TOTJIONMIEHHBIX KaTHO-
HOB. [TopsiI0K MUHUMYMOB 00ECTIEYCHHOCTH PACTEHU OCHOBHBIMU 3JIEMEHTAMU TIH-
TaHUS B Pa3IUYHBIX THUMAX MMOYB.

O} pexkTUBHOCTH OTACIBHBIX BUIOB U (HOPM MUHEPAIBHBIX YI0OpEHUH MIPU BO3IEIbI-
BaHUM CEJIHCKOXO3SHUCTBEHHBIX KYJIBTYP B PAa3JIMUHBIX MOYBEHHO-KIMMATHYECKUX
30HAaX B 3aBUCHUMOCTH OT CTETICHH OKYJIbTYPEHHOCTH TIOYB U APYTHX (PaKTOpPOB.

Tema 2.2. XuMuveckasi MeJTHOPAIUA MTOYB

3HaueHUE MPOBEJCHUS XUMUYECKONW METHOopaluu mo4B s 3emuenenus Poc-
cuu. OTHOIIIEHUE PA3HBIX CEIBCKOXO3SHUCTBEHHBIX KYJIBTYP K PEAKIIMH CPEIbl U W3-
BECTKOBAHHIO KUCJBIX MTOYB. MeXaHU3Mbl B3aUMOAEHUCTBUSA U3BECTU C MOYBOU. MHO-
TOCTOPOHHEE TOJIOKUTENHHOE BO3JICHCTBHE HM3BECTKOBAHHWS Ha pacTeHus (mpsamoe
JIEHCTBHE) U KOCBEHHOE €r0 BIMSHUE Ha (U3NUecKkue, GU3NKO-XUMHIECKUE U OHo-
JIOTUYECKUE CBOWCTBA IMOYBBI, 4 TAKXKE HA €€ MUIIECBOU pexxuM. Posb n3BeCTKOBaHUS
KHCJIBIX TIOYB B MOBBIIICHUH YPOKANHOCTH OCHOBHBIX CEITHCKOXO35HCTBEHHBIX KYIb-

10



Typ. M3BecTKOBaHME KHUCIBIX MOYB — 3TO HEoOXoauMbid (GoH s 3¢hHEKTUBHOTO
NENUCTBUS yIOOpEHU M TOBBIIMICHUs Tonopoausi nmoyB Poccun. Ponb kanmeuus u
MarHusi B TMTaHUU PACTCHU.

Omnpenenenre HYX/1a€MOCTH MTOYBBI B U3BECTKOBaHUU. PacueT 103 u3Bectu (1o
BEJIMYMHE THUJIPOJUTUYECKON KHCIOTHOCTH, @ TAaKXKE MO BEIMYMHE OOMEHHOW KHC-
JIOTHOCTHU C YY€TOM TPaHyJIOMETPUUECKOT0 COCTaBa MOYBbI U T.lI.) IPU OCHOBHOM H
MOJIJIEP>KUBAIOIIEM M3BECTKOBaHUU. O4epeTHOCTh MPOBEICHUSI U3BECTKOBAHUS B 3a-
BUCHMOCTH OT CTETNEHH HYXKIAEMOCTH MOYBHI B M3BECTKOBAHUU U COCTaBa KYJIBTYP.
Jl03b1 M3BECTKOBBIX ynoOpeHuil. Cpoku U CIOcoObl BHECEHHUsS M3BECTU. JlmuTenb-
HOCTb JICUCTBUS U IEPUOJUYHOCTb U3BECTKOBAHMSI.

Bunpl u3BecTKOBBIX yn00peHui (TBEpAbIe U MSITKHE U3BECTKOBBIE MOPOJbI).
Hcnonb3oBaHue pa3iMdHbIX OTXOJ0B MPOMBIIUICHHOCTH JJIi U3BECTKOBAHUS TOYB.
ArpoTexHU4ecKrue TpeOOBaHUSI K M3BECTKOBBIM yhnoOpeHusiM. OlleHKa KayecTBa U3-
BecTKoBaHMS. TpeOoBaHMsA K KaueCTBY M3BECTKOBBIX yJ0OpeHU# (TOHHMHA MOMOJIA,
coJiep KaHre U3BECTKYIOIIETO Havasia, BIaKHOCTh, COOTHOIICHUE KaJIbIUs U MarHus).
ArpoTexHudeckue TpeOOBaHMs MPU MPOBEJCHUU U3BECTKOBAHUS U JKOJIOTUUYECKHE
OTpaHUYEHMs, OCOOCHHO IMPHU HMCIOJb30BAaHUU OTXOJIOB MPOMBIIIJIEHHOCTH U MECT-
HBIX COJICpXKAIINX U3BECTh MAaTEPHAJIOB.

BrusHue n3BeCTKOBaHUS KUCIBIX MTOYB Ha KOHEUHYIO 9(PPEKTUBHOCTH MTpUMe-
HEHUs BHOCHUMBIX MUHEPAIbHBIX U OpPTaHUYECKHX yaoOpeHui. OleHka ’KOHOMHUYE-
cKo 2(p(EeKTUBHOCTH U3BECTKOBAHMS.

HeobxoaumMocTh XUMUYECKON METHOpAIlU COJIOHIIOB, B3aMMOJICHCTBHUE TUTICA
C To4BOM. BiusiHue rumncoBanusi Ha arpodusnueckiue U (PU3NKO-XUMUYECKHUE CBOM-
CTBa MOYBBHI.

Pacuer 10351 TUIICa MO COAEPIKAHUIO MOTIIOMICHHOTO HATPUS B MOYBE.

TpebGoBaHus K HKOIOTHYECKON 0€30MaCHOCTH MaTEepUajIoB, MPUMEHSEMbIX IS
TUTICOBAHUS COJIOHIIOBBIX MOYB. CIIOCOOBI BHECEHUS TUTICA B 3aBUCUMOCTHU OT TIIyOH-
HBI 3aJIETaHMs COJIOHIIOBOTO TOPU30HTA U TITyOMHBI 00paOOTKH MOYBBL. ATPOIKOIIO-
TMYECKUE M arpoTeXHUYECKHe TpeOOBaHMSI K TPOBEICHUIO TUIICOBaHWA. BrusHue
TUTICOBAHUS COJIOHIIOBBIX IMOYB HAa YPOXKAWHOCTH CEIIbCKOXO3SIMCTBEHHBIX KYIbTYP H
b exTUBHOCTH ynoOpenuii. [IpumeHeHus rumnca u Apyrux NmoJ00HBIX MaTEPHAIIOB
py BbIpamyBadus 0000BBIX TpaB. [IpuemMbl moBbimeHust 3hGHEKTUBHOCTH THIICOBA-
HUSL.

Pa3nen 3. MuHnepajibHbIe M OpraHuveckue ya100peHus.

Tema 3.1. MuHepaJjibHbI€ Y100peHUsI

CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBBI TPOU3BOJICTBA U MPUMEHEHHSI y100-
penuii B mupe u Poccun. CoippeBasi U sHepreTuueckas 0asa Juisi IpOU3BOICTBA y100-
peHuii. OCHOBHOM acCOPTUMEHT MHHEpaIbHBIX YAOOpPEHHWIl: MpoCThle (a30THBIE,
dbocdopHbIe, KATUWHBIE 1 MEKPOYAOOPEHHS) U KOMIUICKCHBIE (MHOTOKOMITOHEHTHBIC
— CJIO’KHBIE, CIIOKHO-CMEIIAHHBIE U CMEIIaHHbIE). DOPMBI TBEPABIX U KUIAKUX MUHE-
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panbHBIX ynoOpenwuii. [lepecyeT 103 ASHCTBYIONIETO BEIIECTBA B MACCy KOHKPETHBIX
yn00peHuit 1 00paTHBIN pacyer.

Ou3NKO-MEXaHUIECKUE CBOMCTBA YI0OOPEHUH: BIaXKHOCTh, THTPOCKOTIMYHOCTD,
npeenbHask BIarOeMKOCTb, IJIOTHOCTD, YTOJ €CTECTBEHHOTO OTKOCA, TPAHYJIOMETPH-
YECKUI COCTaB, MPOYHOCTh TpaHyJll, CIEKHBAEMOCTh, pacceBaeMoCTh). TpeboBaHus
rocyaapctBeHHbix ctanaaptoB (I'OCT) u texnuueckux ycinoBuit (TY) k kadecTBy
MUHEPATBHBIX YI0OPECHUH.

A30THBIE y100peHusl.

Ponb a3ora B %U3HM pacTeHH. 3aKOHOMEPHOCTH MEPBUYHON U TOCIEAYIOIIEH
aCCUMUWJISIIIUU a30Ta pacTeHUusIMU. OCOOEHHOCTH MUTAHMS PACTEHUH aMMOHHUIHBIM U
HUTpaTHBIM a30ToM. Cojeprkanue U TpaHcPopMalus pa3IudHbIX (HOpPM a30Ta B MOY-
Be. Kpyrosopot azora B npupoze. [Ipoueccsl ammonudukanuu, HUTpupUKaIuu, ae-
HUTpUUKAIKK, PuKcanuu a3ora atMochepsl U TyMUPUKALIUU.

Knaccudukanuys u acCOpTUMEHT a30THBIX YAOOPEHUM, U CIIOCOOBI UX MOTyYe-
HUSL.

TBepabie azoTHbIe yao0penusi. CoctaB, CBONCTBA, B3aUMOJICUCTBHE C MIOYBOM U
MEeTa0oJIM3M B TIOYBE Pa3IUYHBIX (POPM a30Ta BHOCUMBIX yaoOpeHuit. OcobeHHOCTH
MPUMEHEHUSI OCHOBHBIX ()OPM TBEPJIBIX yIOOPEHUIA.

Kunkue azoTHble yA0OpPEeHHs, X COCTaB, CBOMCTBA, MPEBPAIICHHE B TIOYBE U
O0COOEHHOCTH MPUMEHEHHSI.

bananc azora B 3emuienenuu crpanbl. CriocoObl CHIKEHUS TTOTEPb, MOBBIIIE-
HUA d(PPexkTuBHOCTH U KOIPDUIIMEHTOB HCIIOIB30BAHUS a30Ta BHOCHUMBIX MUHE-
panbHBIX yaoOpeHuit. CoOrojieHue KOJIOTUYECKHX TpeOOoBaHUW mpu Oe30macHOM
MPUMEHEHUH a30THBIX yI00pEHUIA.

DochopHbIe y100peHuUs.

CoipbeBas 6a3a, crocoObl MOJYyUYEeHUsI U aCCOPTUMEHT (OCHOPHBIX yI0O0pECHUIA
B Poccun. Knaccudukamus ¢pocopHbix ynoOpeHnid B 3aBUCUMOCTH OT UX COCTaBa U
pPacTBOPUMOCTH B Pa3IUYHBIX pacTBopuTeNsx. CBoMCTBa OCHOBHBIX BHIOB (hochop-
HBIX yJIOOPEHM, WX B3aUMOJCHCTBUE C MOYBOM M 0COOCHHOCTH mpumeHeHwus. Cy-
nepdocdat npocto u aBoMHON. [IpenmyiecTBa rpanyaupoBanHoro cynepdocdara
nepea nopomkoBuaAHbIM. [Ipenunurar, nuiak ¢pocdopHbIil (ToMacnuiak), TepMmodoc-
datel, TIaBieHsle MaraueBbie (ocdartel, pochar obechrTopenusniii. DocopuTHas
MyKa U ycnoBus ee 3¢ dextuBHOro nmpumeHeHuss. ®ochopuToBaHUE KUCITBIX TOYB.
®ochop B 3emnenennu Poccun. [lpuemsl noseimenus 3gdekruBHOCTH POCHOpPHBIX
ynoopennii. Heo0xomumMocTs Tiryookoit 3aaenku (ochopHBIX Y100pEeHU, BHOCUMBIX
710 T0ceBa, 0COOCHHO TIPH HEIOCTaTKe Biaru. Beicokas 3¢()EeKTUBHOCTH JIOKAIBHBIX
CrIocCOOOB BHECEHUST BOJIOPACTBOPUMEBIX (pochopcomepkamux ynoOpeHuii (0coOeHHO
Ha KUCJBIX MOYBaX ¢ MOBBIIEHHON P-(pukcupyrorieit cnocoOHOCTHIO) U MPUIIOCEBHO-
ro (psakoBoro) ynoOpenus. Brnusaue dochopHbix yaoOpeHnii Ha ypoxkaid pa3nind-
HBIX KYJIBTYp U €T0 KaueCTBO.

Kanmiinbie ynoopenusi.
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CoipbeBas 0a3za, crocoObl MOJYYEHUS! U aCCOPTUMEHT KaJIUNHBIX YI0OpEHUH.
[TpombliliuieHHble KanuiHble yaoOpeHus. CocTaB U CBOMCTBA OCHOBHBIX KaJUHHBIX
ynoopenuil. Xjaopucteiii kanuid, 40% kanuiiHas coJib, XJOPKAJIUNA — 3JIEKTPOJIUT, Ka-
JMMAarHe3us, Kajuid cepHOKUCIBINA. ChIpble KAIUIHBIE COMM U MECTHBIE KAJIMICOIEp-
JKalyue MaTepHalibl, SKOJOTHYECKUE U SKOHOMUYECKHE OTPAaHWUYEHUS UX MpPHUMEHE-
HUSL.

[IpeBpanienre B mouBe M ycioBUS A(YPEKTUBHOTO MPUMEHEHUS KaJIHHHBIX
ynoopenuil. OTHOIIEHHWE pa3IMYHBIX KYJIbTYp K (opMaM KadUHHBIX yAOOpEHHI.
Ponb u Gananc kanus B 3emiuenenuud P®. Ycnosus addekTuBHOrO nmpuMeHeHus Ka-
JUUHBIX yAOOpPEHUH, X POJIb B MOBBIIMICHUH YPOXKasi U KauecTBa MPOYKIUU, YCTOM-
YUBOCTH CEJIbCKOXO3SHUCTBEHHBIX PACTCHHUM K HEOJIArONMpPUATHBIM BHEUTHUM YCJIOBH-
M.

MuxkpoyaoOpenus.

3HaueHUE MHUKPODJIEMEHTOB B KU3HHU PACTEHUU. Y CTaHOBJICHHE HEOOXOJIMMO-
CTH BHECEHHS] MUKPOYIOOPEHHI B 3aBUCHUMOCTH OT PE3yJbTaTOB arpoOXWMHUUYECKOTO
oOcJeIoBaHMs MOYB HA COJEPKaHME TOJBIKHBIX (DOPM MHUKPOIJIEMEHTOB, a TaKKe
0T OMOT€OXUMHUYECKON 30HBI, BHECEHHS U3BECTH, OMOJIOTUYECKUX OCOOCHHOCTEN BBI-
pammBaeMoi KyJIbTyphl U JOPYTHMX YCIOBUH. YJI00peHUs, cojaepr aiiue MoJUOEH,
00p, IMHK, Mapradei] ¥ Meib. Pojib MUKpPOYI0OpEHHH B MOBBIIICHUH YPOKaWHOCTH U
YIIYUIICHUH KadyecTBa MPOAYKIIMH NP UHTCHCUBHON TEXHOJIOTHH BBIpAIIMBAHUS C/X
KynbTyp. Jl03bI CpOKM M CHOCOOBI MPUMEHEHHS MUKpoynoopenuit. KoHTpons 3a
HAKOIUICHUEM B MOYBAX M PACTEHUAX TSXKEIIBIX METAJJIOB, UCIOJIb3YEMbIX B KAUE€CTBE
MUKPOY1I00pEHUI.

KomimiekcHble y1o0peHmusi.

[ToHsiTHE O KOMIUIEKCHBIX (CIOXKHBIX, KOMOMHHMPOBAHHBIX M CMEIIAaHHBIX)
ynoopenusx. X sKOHOMHUYECKOE M arpoTeXHHYecKoe 3HaueHue. lIpenmyiecTtBo u
HEJIOCTATKHU MCTOJb30BaHUS KOMIUIEKCHBIX U MPOCTHIX YA0OPEHUH.

CocraB, cBOWCTBA U OCOOCHHOCTH TPUMEHEHUS KOMIUIEKCHBIX YAOOpEHUM.
AmMmodockl, HUTpoammodockl U HUTpoaMMmodocku, azodocka u azodoc, KaluiHas
cenutpa. Marauitammonuiidochar OOpHBIN, MOJUOACHU3UPOBAHHBIA U C JIPYTUMU
MUKpOdJIEeMeHTaMu cynepdocdaTbl. XUMUYECKUE MPOILECCHI, JIekKAINE B OCHOBE
MIPOU3BOJICTBA CIIOKHBIX M KOMIUIEKCHBIX y0OpeHuid. XKuakue KoMIUIeKCHbIE y100-
penus. CocTaB, CBOMCTBA, COOTHOIIEHUE MUTATEJbHBIX BEIIECTB B KOMIUIEKCHBIX
yIOOpEHHSIX U OCOOEHHOCTH WX MpuMeHeHHs. CMeIIaHHbIe yI0OpEeHHs, UX TPUTO-
ToBieHUE. [IpaBuia TykocMelIeHHs, arpOTeXHUYECKHEe TPeOOBaHUS K TyKOCMeIe-
HUt0. OCOOCHHOCTH MPUMEHEHHUS CMEIIAaHHBIX YI00PECHHIMA.

Tema 3.2. Opranuyeckue y100peHus.

3HaueHne HaBO3a U APYTUX OPraHUYECKUX YJOOPEHHI B MOBBIIICHUH YPOXKAEB
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP W IUIOAOPOAMs mMouB. OpraHudeckue yaoOpeHus
KaK MCTOYHHUK 3JIEMEHTOB MHUTAHUS JJISl PACTEHUN M MX POJIb B KPyrOBOPOTE MHUTA-
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TEJIbHBIX BEILECTB B 3€MJICACIIMHU. Y ICIbHBIM BEC HABO3a U JIPYTUX OPraHUYECKUX
ynoOpeHuil B 001ieM OanaHce 371€MEHTOB MUTaHUsA. 3HAUeHHE HaBO3a KaK HCTOYHUKA
MOTIOJTHEHUS 3a11aCOB OPTraHUYECKOI'0 BEIIECTBA B MOYBE U CO3/IaHUU Oe31e(pUIIUTHO-
ro O6aanca rymyca B nouse. Posib opranndeckux yJoOpeHuil B MOBBIIEHUU 3P deK-
TUBHOCTU MIPUMEHEHUSI MUHEPAIbHBIX YI0OpEHUH.

Ormutata HaBO3a U JPYTUX OpPraHUYECKUX YAOOpEeHHI MpuOaBKaMK ypoKaeB CEeNbCKO-
XO3MCTBEHHBIX KYJIbTYp B Pa3JIMYHBIX [MOYBEHHO-KIMMATUYECKUX 30Hax. CoBmecT-
HOE MPUMEHEHNE OPraHNYEeCKUX U MUHEPAIbHBIX y/100peHuid. Pa3HOBUIHOCTH HABO-
32 - MOJACTWJIOYHBIA U OECTOACTUIOYHBIN (KMIIKUI W MOJTYKUJKUI) HABO3, UX CO-
CTaBHbBIC YAaCTU. XUMHUYECKHUI COCTAB U KAYECTBO HABO3a PA3JIMYHBIX )KUBOTHBIX

IHoacTu104HbIH HABO3.

XVMMHUYECKUM COCTaB M KAa4eCTBO MOJCTUJIOYHOIO HABO3a B 3aBUCHMOCTU OT
YCJIOBUM KOPMJIEHUS, BUJOB JKMUBOTHBIX M NPUMEHSIEMON MOJACTWIKU. Buael mon-
CTWIKH, €€ 3Ha4CHHE, COCTAaB U NIPUMEHEHNE. BpIXoa HaB03a B 3aBUCUMOCTH OT BHJA
U BO3pacTa CKOTa, YCIOBUW KOpMJIeHUS U conepkanus. CriocoObl XpaHEHUs] HaBO3a,
IPOLECCHI, MPOUCXOIAIINE TIPU 3TOM, UX oleHka. Kiaccudukanus HaBo3a 1o cTerne-
HU Pa3NioKeHUsl. XpaHEHHE HaB03a B HABO30XPAHWIMUILE U B MOJIe. 3HAUEHUE KUXKe-
NpUEeMHUKOB. [IpreMbl MOBBHIIIEHUST KauecTBa U YAOOPUTEIbHON 1IEHHOCTH TMOCTH-
JoyHoro HaBo3a. KomnoctupoBanue ero ¢ Toppom u ¢pochoputHoir Mmykoil. Jloza u
rIyOMHA 3aMaimiky MOJACTUIIOYHOTO HaBO3a B PA3JMYHBIX MOYBEHHO-KIMMATHUYECKUX
ycinoBusix. KoadduimenTsl uCmnonb30BaHus SJIEMEHTOB MUTAHUS W3 HABO3a U UX
cpaBHeHue ¢ ycBoeHneM NPK 13 MuHepanbHBIX y100pEHUH.

becnoacTnyii04HbIN HABO3.

CocraB u yaoOpuTenbHas lIEHHOCTh B 3aBUCUMOCTH OT BHJAa CKOTA W BJIAXKHO-
CTH. BBIXO MOIMYXUAKOTO HaBO3a U HABO3HBIX CTOKOB. /J[OCTYITHOCTH pacTEHUsIM OC-
HOBHBIX MUTATEJbHBIX BEIIECTB OecrnoAcTUiIOoYHOro HaBo3a. KoadduiuueHTsl Hc-
MOJIb30BAHUSI MUTATENBHBIX BemiecTB. KapaHTuHHas BbIEp)KKa U XpaHEHHE Oec-
MOJICTWJIOYHOTO HaBo3a. OCOOEHHOCTH NPHUMEHEHHs, SKOJIOrMYecKkue Oe30macHbIe
T'OJIOBBIE J103bI CPOKU BHECEHHSI U CITOCOOBI 3aJIENIKH.

Hago3Hnas xxuxa, ee coctaB U xpaHeHue. [[03b1 HABO3HOM KUKW TPU OCHOBHOM
BHECEHUMU M MOAKOpPMKax. Mcronb30BaHWE HABO3HOW MKWXKW MJII TPUTOTOBIICHHS
TOP(SHBIX KOMITIOCTOB (B TOM 4HCIe ¢ qo0aBieHueM GpochopuTHO MyKH).

[ITrunii moMeT, BBIXOJI U COCTaB IMOMETA OT Pa3HbIX BUJOB MTUIIbI, XPAHEHUE U
O0COOCHHOCTH ero npuMeHeHus. Vcnonp30BaHre momeTa Ajsi MPUroTOBICHUS KOMIIO-
CTOB.

Top¢, Topdpsinbie KOMNOCTHI U Apyrue (HETPAAULIMOHHbIE) OPraHUYeCKHe
yao0penus. 3ejieHoe yno0peHue.

3amacel Topda B Poccun. Buasl u tunsl Topda (BepXxoBoii, IEpexo HOM U HU-
3UHHBIN), UX arpOXMMHYECKasi XapaKTepUCTUKA U MPUMEHEHUE B CEIbCKOM XO3sii-
crBe. ColepkaHue MUTATENBHBIX AJIEMEHTOB B Topde u ero 3aroroBka. HaBo3 Ha
TophsuHoit noactuiike. Topho-HaBo3HBIE, TOPPO-HABO3HO-(POCHOPUTHBIE KOMITOCTHI.
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Topdo-xmxeBbie 1 TOpDO-KHKEeBbIE-POCHOPUTHBIE KOMITOCTHI.

HeTpanuimonHeie opraHndecKkrue ynoOpeHusi — campoIneld, U3 OCaJaKOB CTOY-
HBIX BOJl U TBEPIBIX OTXOJOB KOMMYHAJBHOTO XO3SCTBa M T.A. TpeOoBaHUSA K HX
sKoiorudyeckoil Oe3zomacHoctu. CojiomMa, Kak HEMOCPEICTBEHHOE OPraHHYecKoe
ynoOpeHue B COYCTAHUN C a30THBIMH yOOPEHUSMH WM C BhIpAIIMBAaHUEM U 3arialll-
KOl 00OOBBIX KYJBTYD.

3enenoe ynobpenue. Ero 3HaueHue B jene oOOraiieHus MOYB OPraHUYECKUM
BEIIECTBOM M a30TOM. D¢ (HEeKTUBHOE NMPUMEHEHUE 3eJIeHOTro yaoOpeHus B Poccun,
€ro 3HAa4YCHHE NI yIyUIICHHsI TUIOAOPOIMS TIOYB JIETKOTO TPAHYJIOMETPUUECKOTO CO-
ctaBa. PacTeHus — cuaepathl U CIOCOOBI MX MCIOJIB30BAaHUS Ha 3€JICHOE YI00peHNE.
[Ipumenenne MUHEpaIbHBIX yn0oOpeHuid moj cuaepatsl. Mcmonab3oBanue OakTepu-
JIBHBIX TPETAapaTOB HUTPAruHa U pU30TOphUHA.

TexHo0rus NPUMEHEeHus1 YA00peHH.

Omnpenenenre NOTPEOHOCTH XO34WCTBA B MMHEPAJIbHBIX U OPraHUYECKUX
yIOOpEeHUsIX U pa3MepoB UX TOAOBOro HakoruieHus. [lyTu yBenuyeHus: BbIXOJa
HABO3a U TMPOM3BOJICTBA PA3IMYHBIX KOMIIOCTOB. TE€XHOJOTHS MPUMEHEHHUS MHHE-
paJbHBIX U OpraHuYeckux yaoOpeHuil. TexHonormyeckue cXembl U OCOOECHHOCTH
BHECEHMSI MUHEPAIBbHBIX, TBEPJBIX M KUJAKUX OpraHUYecKux yaoOpeHuit. Tpedoa-
HUS TI0 OXpaHe M Oe30MaCHOCTU >KM3HENEATETLHOCTH B YCIOBHSIX IMPOU3BOJCTBA,
XpaHEeHHsS] W MPUMEHEHUS MHUHEPAJIbHBIX U OPraHUYECKUX YAOOpeHHil. DKoiIoruye-
CKH€ M CAaHWUTApHO TMTMEHWYECKHE TpeOOBaHUS MPHU MCIOJIb30BAaHUU HETPAAHUIIMOH-
HBIX OPTaHUYECKHUX yHA00peHui. MakcuManbHas OKYI1aeMOCTh MUHEPAIbHBIX U Opra-
HUYECKUX yJIOOPEHUN MPU X PAIMOHAIIBHOM U COBMECTHOM MPUMEHEHHH.

Paznen 4. Cucrema yaoopenmusi.
Tema 4.1. OcHOBHBIC NPUHIUINBI IOCTPOCHUSA CHCTEMbI y100pEeHUS.
MakcumanbHasi OKYIIaeMOCTh MUHEPATbHBIX U OPTAaHUUYECKHUX yIOOpEHUM MpU
WX palMOHAJIBPHOM W COBMECTHOM mnpuMeHeHuu. [loHsTne o cucreme ynoOpeHus B
X035UCTBE, CEBOOOOPOTE (OBOIIHOM), MOJIOJIOM U TUIOAOHOCSIIEM Caay, TIPU BhIpa-
IIMBAHUM OTICJIbHBIX SITOJIHBIX U JEKOPATUBHBIX KYJIBTYP.
3amaun cUCTEeMbl yIOOpEeHHs] PU HOPMAaJbHOW ¥ WHTEHCHBHOW TEXHOJIOTHH
BbIpaIuBaHus pactennit. OnpeseneHne moTpeOHOCTH PaCTeHU B MUTATEIBHBIX Be-
niecTBax. J[MHaAMHUKa MOCTYTUICHHS] TUTATENBHBIX BEIIECTB B CBSI3U C 3aJIEIKOM y100-
peHuil B pa3HbIE CIIOW MOYBBI. BhiHOC muTaTenbHBIX BemecTB. KoaddummeHTs! uc-
MOJIb30BaHMS MOJBHKHBIX MUTATENBHBIX BEIIECTB U3 MOYBBI, @ TAK)XKE U3 OpraHuye-
CKUX ¥ MUHEPAJIbHBIX YAOOpPEHUI B X MPSMOM JCHCTBUU U TocieaeicTuu. ['pyn-
MHAPOBKA Pa3HBIX MOYB MO BEIUYMHE OOMEHHOW KUCIOTHOCTH U MO COAEPKAHUIO TO-
JBIKHBIX (DOPM MUTATEIIBHBIX BEIIECTB.
Mertonpl onpeneneHus 103 yAoOpeHu Ha OCHOBE MPSMOTO UCTIOH30BaAHUS Pe-
3yJBTATOB TOJIEBBIX OIBITOB U arpOXMMHUUYECKOTO 00CIE0BaHMS MOYB (arpoXuMUYe-
CKHUX KapTorpamm). bamaHCOBO-pacyeTHbIC METONBI OMpPEACNICHUS 03 yIOOpECHHIA.
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PacueT 103 nUTaTENbHBIX BEUIECTB METOJOM AJIeMEHTapHOro dananca. OnpeneneHue
7103 2JIEMEHTOB MHUTaHUS METOJOM HOpMaTHUBHOTO OanaHca. KomrmuiekcHbI MeTon
omnpejeneHus 103 ynoopenuid. Mcnoab30BaHre BBIUUCIUTENBHBIX CPEACTB MIPH pac-
YeTe J103 MUTATEIbHBIX BEIECTB Ha TUTAHUPYEMBIN ypOrKai.

OrneHka arpoXMMHUYECKUX MOKa3aTelel MoYB ¢ TOUKHU 3pEHUS TPOBEACHUS XU-
MUYECKOM Menuopanuu, npuMeHeHus: GochOpUTHOM MYKH U BHECEHHUS MUHEPaIIb-
HBIX U OpraHUYeCKUX yJ00peHui.

Pa3paboTka cucteM ynoOpeHus, TOJOBBIX M KaJCH/IAPHBIX IUIAHOB MpUMEHE-
HUS YAOOpPEHU B KOHKPETHBIX MOYBEHHO-KIUMATUYECKUX YCIOBUSX C UCIOJIb30BA-

HUEM BBIYMCIIUTEIBHBIX CPENICTB.

OcoOeHHoCTH NUTaHUs U yI0OpeHusl JepeBbeB U KycTapHukoB. Cucrema yao0-
PEHUSl CAKEHLIEB B MIMTOMHUKAX C YYETOM YCJIOBUM nepe3nuMoBKu. [loaroroska mo-
CaJIoUYHbIX M, BHECEHUE OPTaHWYECKUX U MUHEPANBHBIX yHoOpeHuil. Y moOpeHue
NEPEBBEB M KYCTapHHMKOB IE€PBOTrO rojaa kU3HU. OCEeHHEe U BECECHHEE BHECECHME
ynoopenuii. Bo3MoXHOCTh U HEOOXOAUMOCTh MPOBEACHUS PAHHEBECEHHUX a30THBIX
HOJIKOPMOK, (hOpMBI U J103bl yaoOpeHuil. Kommiekc MepornpusaTuii mo yxoay 3a jae-
PEBBSMU M KyCTAPHUKAMU Pa3HOro BO3pacTa.

Oco0eHHOCTH NUTaHUs U yAOOpeHUsl Tra3oHHbIX TpaB. Cuctema yaoOpeHus ra-
30HOB B 3aBHCHUMOCTHU OT MX BHJAA U Bo3pacTa. [loaroroBka moyBbl K 3aKJIajKe ra3o-
Ha. 3anacHoe BHeceHue (PochopHO-KaNUIHBIX yI0OPEHH, CPOKH U CIOCOOBI IIPUMeE-
HeHus. BrnusgHue ynoOpeHuil Ha opMupoBaHUE TOYKH POCTa M JEPHUHBI MpPU CO-
Jep>KaHUM Ta30HHBIX MOKPHITUH. BiusHue ynoOpeHnii Ha OCHOBHBIE MTOKa3aTeNn Ka-
yecTBa TpaBocTos. [IpumeHenue yaoOpeHuil Mpu KanuTaIbHOM M TEKYIIEM PEMOH-
tax. CocTaBJI€HHE CUCTEMBI YA00PEHUS TA30HHBIX MOKPBITUI B 3aBUCUMOCTH OT BUA
ra3oHa, cocTaBa TpaBocMecH M Bo3pacTa. OCHOBHbIE TpeOOBaHUS K COIEP KAHUIO Ta-
30HOB.

Oco0eHHOCTH TIUTaHUs U YAOOPEHHUsS] IBETOYHBIX KynbTyp. OTinuus B Tpebo-
BaHMSIX, IPENBABISIEMBIX K YCIOBHSIM BbIPAIMBAHMS OJJHOJIETHUMHU U MHOTOJIETHUMU
LBETOUYHBIMU KyJIbTypamMu. OCHOBHOE, IPUIIOCAI0YHOE BHECEHHUE yI0OpeHUi U Moj-
KopMkHd. HeoOXxoammocTh MpoBeAEHUsI PaHHEBECEHHUX a30THBIX MOJKOPMOK ILiBe-
TOYHBIX KyJIbTYp. BnusHue GpocPopHbIX M KaTuHHBIX yAOOpEHUN HA YCTOMYMBOCTH
pacTeHui K HeOJaronpusATHBIM (haKTOpaM OKPY>KaIoIIel cpe/bl U MEePEe3UMOBKY MHO-
TOJIETHUX KYJBTYP.
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4.3 Copep:xxkanue JIeKIIUIiA,

Ja0OpATOPHBLIX 3aHATHH W KOHTPOJbHbIE

MepOoNnpusiTUsE
Tabmuma 4
Coaep:xanue JieKIUH, JJa00OPATOPHOI0 NMPAKTUKYMAa H KOHTPOJIbHBIX
MEpPONPUATHH
dDopMmupye Buna
Ne n Ha3zBaHue J1a0opaTOPHBIX/
Ne NMPaKTHYECKUX/ ceMl;ma pclcnx e KOHTPOIE | Koa-
n/ Ne paznena P . p KOMIIETEeHI] HOI'0 BO
3aHSATHI ¢ yKa3aHHeM o
n . Mepornpusi | 4acoB
KOHTPOJIbHBIX MEPONPUSITHIH Tust
1 Pa3nes 1. XuMnuyecknii cocTaB U KauecTBO ypo:kas. OCHOBbI IIUTa- 2
HHS PACTeHHId.
Tema 1.1.
XumMuyecKui
COCTaB H Jlekumsa Ne 1 Xumwmueckuit co- | OIIK -1 9
NUTAaHWE Ppac- | CTaB ¥ MUTAaHUE PACTCHHUIA
TeHU.
2. Pasnen 2. ArpoxumMmuyecKkue CBOMCTBa 2
MOYBbI B CBSI3U C MUTAHHEM PACTEHUH W MpHUMe-
HEeHUeM y100peHui.
Tema 2.1. _ | JlaGoparopuas paGora Ne 1 Hec-
XuMUYeCKUum
COCTAB W ro- | HOTP30BAHME JIAHHBIX arpOXHMH-
rJI0THTEIbLHAsE | YECKOTO aHajn3a MOYBHI B MPAKTHA
CHOCOGHOCTL | ke puMeHeHus YI0GPeHHil OIIK-1 | Vcrami )
MOYBBI. ompoc
Tema 2.2. Xu-
MHuYecKass Me-
JiMopanus
MOYB.
3. Paznen 3. MuHepajbHble H OpraHU4YecKHe 4
yaoOpeHus.
Tema 3.1. Jlexuust Ne2. Munepanbhbie u op- | OIIK -1 9
MuHepajibHbIe | TAHUYECKHE YIOOpEHHS
yao0peHust JlaGopatopHast pabora Ne 2 Ac-
Tema 3.2. COPTHMEHT U OCOOEHHOCTH NpPH- | OIIK — 1 YV CTHBII ,
Opranmyeckue | MCHCHHS MUHEDATBHHBIX ynobpe- ompoc
HUH
ynoopenust
4. | Pa3nea 4. Cucrema ynoopeHust
Jlaboparopuas pabora Ne 3 MeTto- OIK -1 . 2
Tema 4.1. 5 YcerHbIi
OCHOBHBIE Ibl  OMpEAeNieHUus MOTPeOHOCTH ompoc
pacTeHuil B y1oOpeHusx
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®opmupye Bu
Ne n HazBaHue J1a0OpPaTOPHBIX/ - A
- NMPaKTHYECKUX/ CEMHUHAPCKUX e KOHTPOTIL | Koar-
n/ Ne pazniena P . p LU LSS 0 HOT0 BO
3aHAITHI C yKa3aHHeM HH
n . Meponpusi | 1acoB
KOHTPOJIbHBIX MEPONPUSITHI
THS
NPUHIUIBI 10-
CTpPOeHHS  CH-
P Jlaboparopuass pabora Noe 4 OcH
cTeMbl  y100-
HOBHbIE MIPUHIIUIIBI paclpeaeIcHus .
peHusn - YcTHbIi
ynobpenuit mo cpokam u crmocodam OIIK -1 oIDOC 2
BHECEHHUS. YI0OpeHHe OTAEIbHBIX| p
KYJIBTYD

4.4 HepequL BOIIPOCOB JIfl CAMOCTOATEC/ILHOT0 U3YYCHUA TUCHUIIJTUHBI

Tabmauia 5
Hepequb BOIIPOCOB VI CAMOCTOATEIBbHOI0 U3YUYCHUA TUCHUIIJIHHDBI
Ne IlepevyeHnb paccMaTpUBaeMbIX BOIPOCOB JIJIst
Ne paznena u rembl
n/n CaMOCTOSITEIbHOTO H3YYeHUsl
1 | Pazmen 2 « XMMHUYECKHI COCTaB MUTAHUE PACTCHUI»
Tema I.1. . buonornyeckuii ¥ XO3AKWCTBEHHBIM BBIHOC 3JIEMEHTOB
XUMHUUECKUI COCTaB U
B MUTAHUS B Pa3HbIC MEPHOIBI POCTa U Pa3BUTHUS PaCTe-
MUTaHUE PACTCHUH.
P auii. (OITK — 1)
Poib OTIETBHBIX 3JIEMEHTOB MTUTAHUS B )KU3HH PACTECHHIM
(OIIK — 1)
2 |Pazmen 3 «ArpoXmMHYECKHE CBOWCTBA MOYBHI B CBS3M C MUTAaHUEM
pacTeHU U IPUMEHEHUEM YI00pEeHUN)»
Tema 2.1. ) ArpoxuMHudeckoe O0OCIeN0OBaHHE IOYB, ATrpoXHMHYe-
XuMHYECKHI €OCTaB P®. (OIIK
¥ mormorHrenpas | €K& XaPAKTEPHCTHKA OCHOBHBIX THIIOB 11048 Pd. (
CIocoGHOCTH MOYBBI. | — 1)
Xumudeckas Menuoparus coyionoBbix mous (OITK — 1)
3 | Pazmen 4
«MuHepalbHbIe U OPTaHMYECKUCYT00PEHUS)
Tema 4.1. Ponb MUKpPOYI0OpEHHUii B TIOBBIIEHUH YPOXKANHOCTH |
Munepanbrbie  yA00- | yrvamrenny xauecTBa TPOAYKLMHM TIPH HHTEHCHBHO
peHmA TEXHOJIOTUH BBIPAIIMBAHUS C/X KYIbTYP. ACCOPTHMEHT,
JIO3bI CPOKH M CTIOCOOBI MPUMEHEHHSI MUKPOYI00pEHUH.
(OIIK — 1)
[TpaBuia cyxoro Tykocmemnieaus (OITK — 1)
Tema 4.2. TexXHONOTHS NPMMEHEHHs OPraHUYECKHX YI0OpEHHIA.
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Ne paznena u Tembl

Ilepeuens paccMaTpuBaeMbIX BOMPOCOB /IS

n/n CaMOCTOSITEILHOTO H3YYeHHsI
Opranuueckue DKOJIOTHYECKHE M CAaHWTAapHO T'MIMEHHYecKHe TpeOoBa-
yI00peHHsI HUsI [PU HCIOJb30BAaHMH OPraHMYCCKUX YIO0OPEHHIA.

(OTIK — 1)
Herpaaunmonnsie opranundeckue yaoopenus (OITK — 1)
KoMmrtocTsl, BUJIbI, IPUTOTOBJICHUS U OCOOCHHOCTH pa-
rponansHoro npuMenerus (OITK — 1)

4 | Pazgen 5 «Cucrema yno0peHus»

Tema 5.1.

OCHOBHbBIE TPUHLIHUIIBI
HOCTPOCHHS CHUCTEMBI
yaoOpeHuss B OBOII-
HOM ceB00OOpoTE.

Mertoabl ompeneneHusi ONTUMAaIbHBIX 103 yI0OpEeHUH.
(OIIK — 1)

OcoOeHHOCTH NUTaHUS U yIOOpPEHUS! OTAENBHBIX KYJIb-
Typ (I€KOpaTHBHBIX, IUIOAOBBIX, ATOAHBIX U T.1.) Oco-
OCHHOCTM NPUMEHEHUs YIAOOpPEHHH B MHOTOJIETHUX
HacaxJeHusx. [Ipumenenne ynoOpeHH B IUTOMHUKE,
IIPY 3aKJIaJIKEe €a/la, B MOJIOZOM U IUIOAOHOCSAIIEM Cany.
(OIIK — 1)

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
Tabauia 6
IIpumeHeHne AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHHI
Ne HauMeHoBaHune HCI0Jb3YEMBIX AKTUBHBIX U UH-
Tema u popma 3ansaTus .

n/n TECPAKTHBHBIX 06pa30BaTeJIbHLIX TEXHOJIOI'nn
1. | JTa6oparopnas pa6ora JIP | PaGora B MansIx rpymmax

Ne 2 AccoptumeHt u

OCOOEHHOCTH TpUMeE-

HCHUSA MHHCPAJIbHBIX

ynoOpeHui
2. | Jexums Ne 2 Mume4{ JI | I[IpoOGnemuas nexuus

PaJIbHBIE U OPraHUYC-

CKHE YyIOOpeHHUs
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6. Texkymuuii KOHTPOJIb YCIIEBA€MOCTH M MIPOMEKYTOUYHASl ATTECTAIUSA 110
UTOraM OCBOEHUS JUCHUNIIMHBI

6.1 [IpuMepHBI NepedeHb BONPOCOB K 3a4eTy ¢ OLEeHKOM

=

Ponp a3ora B )KM3HH pacTeHUI

2. 3HaueHue OOMEHHON U TUAPOTUTUYECKON KUCIOTHOCTH MMOYBBI B TPAKTHKE

MPUMEHEHUSI MUHEPAIbHBIX Y100pEHUI

Ponw dhocdopa B xxu3HU pacTeHUit

Copeprxanue u (HOpMbl KaJlds B OYBE, JOCTYITHOCTh PACTEHUSM U KOJIUYE-

CTBEHHAas OIIEHKA

Ponp xanus B KU3HU pacTeHUN

6. Cognepxanue u popMbl a30Ta B ITOUBE, UX JOCTYIMHOCTh PACTEHUSAM, 3HAUECHHE

OMOJIOrMUECKOM a30TPUKCALIH.

Posib Marnus B KU3HU PaCTECHUU

8. Conepxanue u hopmbl pochaToB B MOYBE M UX YIACTHE B MUTAHUU PACTECHUH,
KOJIMYECTBEHHAs OLICHKA

9. Opranudeckue y100peHUs: aCCOPTUMEHT U CIIOCOOBI TPUMEHEHUS TIPH BBIpa-
IIMBAHUU JICKOPATUBHBIX KYJIbTYP

10.Poss MUKPODJIEMEHTOB B )KH3HU PACTECHUI

11.Knaccuduxanus a30THbIX yA00peHH, 0COOCHHOCTU UX PUMEHEHHUS

12.O1HOIIeHNE pacTeHUH K yCIOBUSM IMUTAHUS B Pa3IMUHBIC IEPHOIBI POCTA
(MepUOANYHOCTD MTUTAHUSA)

13.Knaccuduxkarus GochopHbIX y1oOpeHnid, 0COOEHHOCTH UX TPUMEHEHUS

14.buonornyeckuii, X03IHCTBEHHBIA M OCTATOYHBIN BBIHOC 2JIEMEHTOB MHHE-
pPaJILHOTO MMUTAHUS U ONIPENIEIIEHNE ITUX BUJIOB BBIHOCA

15.Knaccudukarus KaIMiHBIX yI0OpeHUH, 0COOCHHOCTH UX TPUMECHECHUS

16.KomnocTsl, X cOCTaB, CIIOCOOBI TPUTOTOBJICHUS U IPUMEHEHHUSI

17.Knaccuduxaiys KOMILTIEKCHBIX YI0OpeHUH, 0COOEHHOCTH UX IPUMEHEHUS

18.BausiHre peakiuy MOYBEHHOTO PacTBOpa Ha MOCTYIICHUE MUTATENbHBIX Be-
LIECTB B PACTEHUS

19.BnusiHME KOHLIEHTPALlMU U COOTHOILICHUSI COJIEH, BJIaru B MOYBE U TEMIIEPATY-
PBI Ha MOCTYTUIEHHUE MTUTATEIbHBIX BEUIECTB B PACTCHUS

20.Opranuyeckue y100peHus, ux BIUSHUE Ha MII0A0POIMUE MOUBBI, POCT U Pa3BU-
THE PACTEHUIN

21. ACCOPTUMEHT MEIMOPAHTOB JJIsi KUCIIBIX MTOYB, KX COCTaB U ycioBus 3 dek-
TUBHOT'O MPUMEHEHUS

22.AHTaroHu3M U CHHEPIU3M HOHOB, UX 3HAUEHHE U BIMSIHHE HA OCTYIICHUE

MOHOB B KOPHH PAaCTEHUMN

o s ow

~
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23.0OcHOBHOE, TPUTIOCEBHOE (ITPUIIOCATIOUHOE) yI00peHre, TOAKOPMKA. 3HaUCHHE
ATUX CIIOCOOOB BHECEHHUSI YJIOOPEHUH B CUCTEME YI00pEeHUS

24. Topda: knaccudukalms, CocTaB, CBOMCTBA U MPUMEHEHHUS B JIECHOM X035~
CTBE

25.Duznonoruueckas peakius cosiei (yroopeHuit) u ee BIUsSHUE Ha TUTAHUE
pacTEHUI U CBOKMCTBA IOYBBI

26.0OCHOBHBIC IPUHLIUITBI COCTABIICHUSI CUCTEMbI IPUMEHEHUS Y I00peHHI

27.ACCOPTUMEHT METHOPAHTOB JIJIS IIICJIOYHBIX TIOYB, UX COCTaB, O3Bl M CIIOCOOBI
IPUMEHEHUS

28.MuKkpoOopranu3Mbl M UX pOJib B TpaHC(OpMAaIIHK 3JIEMEHTOB TUTaHUSI pacTe-
1505071

29.Bunpl 1 70361 TOAKOPMOK JIJISI CAXKCHIICB XBOWHBIX M JINCTBEHHBIX ITOPO/T

30. ATpOXMMHUYECKHE CBOWCTBA ITOYBHI, BIUSIONINE Ha BRIOOP BHIIOB U OTpEIEIie-
HUE 7103 yA0OpeHUit

31. dusuko-xumMuueckasi (0OMeHHas ) MOTJIOTUTENbHASL CIIOCOOHOCTH TIOYBHI U €€
3HAYE€HHE B MUTAHUM PACTEHUHN U IPUMEHEHUH YI00peHuM

32.XuMu4deckasi morJoTUTENbHAs CIIOCOOHOCTh U €€ 3HaYeHUE BO B3aUMO/IEH-
CTBUU yIOOPEHUI C TOYBOM U MPUMEHEHUHU yI00pECHUIA

33. Arpo3KOJIOTUYECKHUE ACTIEKThI IPUMEHEHUS yI00pEeHHI

34.Buapl 1 70361 TOAKOPMOK JIJISl APEBECHBIX KYJIBTYP

35.Buapl 1 70361 TOAKOPMOK JIJIST IIBETOYHBIX KYJIBTYD

36.Cpoku 1 crocoObI IPOBEICHUS MMOAKOPMOK Ha Ta30HHBIX MOKPBITHIX

37.Kak u3mensieTcs cucreMa ya1o0peHus Ta30HOB 110 Mepe UX CTapeHUSI.

38.MuHepanabHas 9acTh TBEPIOH (has3bl TOUBHI, KAK HCTOYHUK MUTATEIHHBIX BE-
HIECTB JJIs1 PACTCHUH

39.0Oprannveckoe BEIIECTBO IMOYBBI M €T0 POJIb B MUTAHWH PACTEHUH, TIOTIIOTH-
TEJILHOM CTIOCOOHOCTH U TUIOJIOPOINH ITOYBBI

40.01Xx0abI TPOMBITIUICHHOCTH U ObITa, HCTIOJIB3YEMbIE B KaU€CTBE yI00PECHHI

41.9¢bdexTuBHOCTH TpUMEHEHUS (HOCHOPUTHON MYKH B Ka4eCTBE YI00pEHUs

42.Knaccudukaiyss MUHEPAIbHBIX YI00peHUH

43.EMKOCTh KAaTHOHHOTO OOMEHA U CTENEHb HACBIIIEHHOCTH TTIOYB OCHOBAHUSIMHU.
Wx 3naueHue i MpuMeHEeHus yI00peHHIA

44.3neMeHTHBINM COCTaB PACTCHHI, OPTaHOTCHHBIC, MAKPO-, MUKPO- M YIIbTPAMHUK-
PO2TIEMEHTHI

45.Buipl TOYBEHHOW KUCJIOTHOCTU U UX BIIUSHUE Ha 3G (PEKTUBHOE UCIIOIH30BA-
HUE MUHEPAIBHBIX YI0OpEHUN U XUMHYECKUX MEIIMOPAHTOB

46.B yem oTIMYHMe CUCTEMBI YIOOPESHUS OAHOJETHUX M MHOTOJICTHUX IIBETOYHBIX
KYJIbTYP

47 TIpoaomKUTENbHOCTD JEHCTBUS PA3IMIHBIX MUHEPAIBHBIX M OPTaHHYECKHUX
ynoOpeHuit

48.0T1HOIIEHNE PA3INIHbBIX IEKOPATUBHBIX KYJIbTYpP K KUCJIOTHOCTH TIOYBBI, 13-
BECTKOBAHUIO

49 MuxpoyaoOpeHust ux KiaccupuKamus U CriocoObl IPUMEHEHUS

50.XpaHeHre HaBO3a ¥ U3MEHEHUE €r0 XMMHUYECKOTO COCTaBa MPU XPAHCHUH

51.0Onpenenenne HY/1a€MOCTH MOYB B U3BECTKOBAHUU U PACUET J03 U3BECTU

52.11oYBOTpyHTBI, COCTAB CBOMCTBA 1 OCOOCHHOCTU MPUMEHEHUS
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53.Kakue TpC6OBaHI/IH K IIOATOTOBKE MMOCAAO0YHBIX AM NPEABABIIAIOTCA U OT UCTO

3aBHUCST UX pa3Mephi?
54.Kakue 1036l OpraHUYeCKIX U MUHEPATBHBIX YI0OPEHUH BHOCST B MTOCAI0YHBIC
SIMBI ¥ OT Y€Tr0 OHU 3aBHUCAT?
55.T1paBuna BHeceHus: pocPopHO-KATMINHBIX yA0OPEHUM MPU COACPKaHUU Jpe-
BECHBIX KYJBTYD.

6.2. Onucanue mnokasarejleid M KpUTepHeB KOHTPOJSI YyCHEeBaeMOCTH,
ONuCcAHUE KA OLeHHBAHUS

Kpurtepuu oneHuBaHus pe3yJabTATOB 00y4eHUSA

Tabmauia 9

Ounenka

Kpurepun oueHuBanus

Beicoknii ypoBeHb
«S5»

(oTMuHO)

OLICHKY «OTJIMYHO» 3aCIIy’KUBAET CTYIEHT, OCBOMBLIMN 3HAHUS, yMe-
HUS, KOMIETCHIIUU U TEOPETHUYECKU Marepuan 6e3 mpoOesoB; BHINOI-
HUBIINI Bce 3aJaHUs, MPEIyCMOTPEHHbIE YUEOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; MPAKTUYECKUE HABBIKH MPO(eccHoHAIbHO-
r'0 MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

KoMmneTeHnM, 3aKperjiéHHbIE 32 JUCHUIUIMHON, C(POPMHUPOBAHBI HA

YPOBHE — BHICOKHH.

Cpennuii ypoBeHb
«»

(xoporo)

OLIEHKY «XOpOII0» 3aClIy)XKMBAaeT CTYNEHT, IMPAKTUYECKH ITOJHOCTHIO
OCBOMBILNN 3HAHUSA, YMEHHsI, KOMIIETEHIIUA U TEOPETUYECKUN MaTepH-
aJl, yueOHbIe 3aJaHMsl He OLIEHEHbl MAaKCHUMAJIbHBIM YHCIIOM 0ajlioB, B
OCHOBHOM C()OPMHUPOBAI MPAKTUYECKHE HABBIKH.

KoMnereHumu, 3akperui€HHbIE 32 IUCLUIIMHOM, ¢(OPMHUPOBAHBI HA

YPOBHE — Xopolumii (cpeaHmii).

[Toporosslii ypo-

BEHb «3» (ynoBie-

OLICHKY «YyAOBJIETBOPHUTEJIbHO» 3aCIIy)XKMBAaeT CTYACHT, YaCTUYHO C
npoOesiaMyd OCBOMBILIUI 3HAHUS, YMEHUS, KOMIETEHIIMH U TeopeThye-
CKHUH MaTepuaj, MHOTHE yuyeOHbIe 3aJaHus JIMOO HEe BBIMOIHUI, JINOO

OHH OIICHCHBI YHCJIOM 0aJI0B OJIM3KHM K MHWHHUMAJIbHOMY, HCKOTOPBIC

TBOPHUTENHHO)
NPaKTHYECKHE HABBIKH HE COPMHUPOBAHBI.
KomnereHnun, 3aKperui€HHbIC 3a JUCIUILIHHON, cOPpMHPOBAHbI HA
YPOBHE — 10CTATOYHBIIA.

MuHnManeEeni | OUEHKY «HEYIOBJIETBOPHTENBHO» 3aCiyXKHBAET CTYJEHT, HE OCBOMBLIMH

YPOBEHB «2» (He-
YIIOBJIETBOPH-

TEJILHO)

3HAHUSA, YMEHUS, KOMIIETEHIIUM U TEOPETHUUECKUN MaTepuai, yuyeOHbIe
3aJJaHUs HE BBIMIOJIHWII, TPAKTUYECKHUE HABbIKU HE CHOPMHUPOBAHHBI.
Kommnerenumnu, 3akperui€HHbIe 3a TUCHUILUINHOMN, He ¢()OPMHPOBAHBI.
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7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE oOecnieuyeHne JUCHUIINHbI
7.1 OcHoBHas JuTEpPaTypa

1. Jlanymkun B.M. [luranue u ynoOpeHne cagoBbIX KyJIbTyp: yueOHOe mmocooue /
B.M. Jlanymikun. M.: U3natensctBo PITAY-MCXA, 2016. 244c.

2. Pomonuna JI.B. Arpoxumus B 1eKOpaTUBHOM CaJ0BOACTBE: YueOHOe mocodue /
JI.B. Pomonuna, B.M. Jlanymkun.— M.: ®I'BHY «Pocundopmarporex», 2017.
—156c¢.

7.2 JlonoJIHUTEJIbHASI JINTEPATyPa
1. Kunun B.B. Cucrema yno6penus. M.: U3a-so PTAY-MCXA, 2012. 534 c.

2. Mypasun D.A., Pomoauna JI.B., JlutBunckuii B.A. Arpoxumus: y4eOHUK IS
CTyIeHTOB yupexna. Beicui. OOpazoBanusi. M.: WM3gatenbckuil  1EHTP
«Axagemus», 2014. 304 c.

3. Pomoguna JI.B., BonoOyesa B.®., Jlanymkun B.M. KomriekcHas auarto-
CTUKa TWTaHWsA pacTeHui: yueOHoe mocobme. M.: MsmarensctBo PI'AY-
MCXA, 2015. 196 c.

4. Tlpaktukym no arpoxumuu (nox pea. B.B.Kununa). M.: KonocC, 2008.

7.3 HopmaTuBHBIE PABOBbIE AKTHI

1. 06 yrBepxknenuu IlpaBusi co3nmaHus, COACPKAHUS M OXPaHbl 3€JIECHBIX
HacaxaeHul ropona Mockssl [Tekct]: [TocranoBnenue IIpaBurenscTtBa MOCKBBI OT
10 centsiopst 2002 r. N 743-I111.

2. 00 yTBEpKJIEHUHU METOJIMYECKUX PEKOMEHJAlui U TpeOOBaHUU MO MPOU3-
BOJICTBY KOMIIOCTOB U MOYBOTPYHTOB, HUCIIOJB3yeMbIX B ropojse Mockse [Tekcr]: oT
17 urons 2008 r. N 514-11I1

7.4 MeTtoauyeckne YKa3aHHfl, PEKOMEHJANMM M Jpyrue marepuajbl K
3aHATHAM

1. Hanmucanue xkypcoBo# paboThl o nucturinHe «Arpoxumusy: / .U, Cepe-
ruHa, B.®. Bonobyesa, B.M. Jlanymkun. M.: U3a-80 PTAY — MCXA umenu
K.A.Tumupsszesa, 2015. 72 c.

2. Arpoxumus: Pabouas terpans / U.U. Ceperuna, B.®. Bonobyesa, B.M. Jla-
nywkuH. M.: 130-80 PTAY-MCXA umenu K.A. Tumupszesa, 2015. 95 c.
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8. Ilepeyenbs pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHMKAIIMOHHON CeTH
«AHTEepHET», HEOOXOAMMBIX /IS OCBOEHHUSI TUCIHHILUINHBI (OTKPBITHIH A0CTYII)

1. https://elibrary.ru/

http://www.chem.msu.su/rus/library/rusdbs.html

http://plodorodie-j.ru/

http://docs.cntd.ru/document/3691335
http://www.gumat.ru/news/vyshla-novaya-redaktsiya-gosudarstvennogo-
kataloga pestitsidov-i-agrokhimikatov-2018.html

ok own

9. OnucaHue MaTepHAJIbHO-TeXHHMYECKOWH  0a3pl, He0OXOAUMOH  1J4
OCyIIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MPoLecca Mo AMCIUIIHHE

Arpoxumudeckue y4deOHbIe J1abopaTopuu, 000pyAOBaHHBIC Ta30M, BBITSKHbI-
MU IIKaamMu ¥ NPUHYAUTEIBHON BEHTWISILIUEH, ¢ XOJOIHON U Topsiyeil Bosio# (BO-
JOTIPOBOJ M KaHaym3aius). Takoro pojaa 1adopatopuu A0HKHBI ObITH OCHAIIIEHBI CO-
OTBETCTBYIOIICH ammapaTypodl v MmpudopamMu, XUMUYECKOW MOCYAOM U peaKTHBaAMU
JUTSL BBITIOJIHEHUSI arpOXMMHUYECKOTO aHaln3a pacTeHU, MOYB U yI0OPEHUI, a TaKKe
CpeACTBaMU OXpaHbl TPYAa, MEIUIIMHCKOM allTeUKON Il OKa3aHUs [EPBOM ITOMOILIU
U CpeJICTBaMH MPOTUBOIOKAPHOI O€30MaCHOCTH.

Tabmuma 10
CBeneHus 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSMHU,
Ka0OMHeTaMM, JJa00paTOPUSIMH

HaumeHoBaHHE CHEUATBHBIX
TIOMeEIIeHN ¥ MOMelleHUi I
CaMOCTOSATEIbHOH padoThl (Ne
y4e0HOro Kopmyca, Ne ayJuTo-

OcCHaLEeHHOCTh CIeNHAJIBHBIX OMELIeHHI ¥ TOMeIleH il JJIsl CAMOCTOsI-
TeJbHOH padoThI

pun)
1 2
17 crapsrii kopryc, yaeOHast 1abo- | Becsl rexnoxummaeckue naB.Ne 35078
paropust Nel-2 Becor Texnoxumugeckne uHB.Ne 35597

Becor Texnoxumudeckne uHB.Ne 34288

Becs! ananmutnueckue uaB.Ne 34436/1

Honomep 1-500 unB.Ne 35682/3

Konnyxromerp unB.Ne 556491

Konnenrpanuonnsiii gpotoanexrpokonopumerp KOK-2 nus.Ne 553030
[TnamenHslit poromerp nHB.Ne 554516

[Tmamennsrit potomerp maB.Ne 34607

Kommpeccop Bo3aymHsiii mHB.Ne 560477

Juctunnsarop nuB.Ne 34464/1

Juctumnsarop naB.Ne 34090/1

Tepmocrat naB.Ne 560468

banst BonsiHas mHB.Ne 35685/2

JlabopaTopHast nocyna, BeITspkHbIe mKadbl,

JlaGopaTopHbie cTOJIBI 000PYAOBaHHBIE BOJIO- U T'a30MpOBOJOM, ['a30BbIe ropel-
ku, TaOypetsl naboparopusie, [lIkads! 11t XxpaHeHNsT pEaKTHBOB,
XUMHYECKUE PEaAKTHBBI.

17 crapslit kopnyc, ydeOHas 1a6o- | Becsl TexnHoxummyeckne uaB.Ne 35075
paropus Ned-5 Becol TexHoxumuyeckue UHB.Ne35078
Bechl TexHoxumugeckue uHB.Ne35076
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http://www.chem.msu.su/rus/library/rusdbs.html

Becs! ananutinaeckue naB.Ne 35489

Honomep Anmon 4100 nuB.Ne 35682/2

[Tnamennsiii poromerp nHB.Ne 553062

Juctumnsitop naB.Ne 34090/1/1

Potarop unB.Ne 31734

Ikad cymmnbabid nHB.Ne 553019

JlabopartopHas mocya, BeiTsokHbIe mkadsl,

JlaGopaTtopHBble CTOJNBI 000PYIOBaHHBIE BOAO- M Ta30IPOBOIOM, ['a30BbIe ropen-
ku, TaOypetsl maboparopHsie, [lIkads! 11 XpaHEHAS PEaKTHBOB,

XHUMHYECKUE PEAKTHBBI.

Aynuropuu AJis CaMOCTOSITEIbHON
paboThI cTyneHToB: bubmmoTeka,
UurtanbHbI{ 321 IEPUOIUKH, KOM.

132

[IpencraBneHsl Hay4YHBIC )KypHAIBI W Ta3eTHl 3a MOCIETHHE 5 JIET HOJIydacMble
O6ubnmoTekoil Mo moamucke, auccepranp. O6opymAoBaHHE U KCEPOKOITHPOBa-
aus. Jloctyn k 6ecripoBoaHoii cetrn MuTepher (wi-fi).

AyIuTOpHH JUIS CaMOCTOSTEIbHON
paboTtsl cTyneHToB: bubnuoreka,
UnTanpHbId 3a yueOHOH UTepa-

B oTkpbITOM nOCTYyIE MpeacTaBieHa Bes yueOHas U yueOHO-MeToinuecKas JIuTe-
parypa, umetommasicst B ponne 1IHB, arpoxnmmmaruueckue crpaBOYHUKH, 12 KOM-
IBIOTEPHBIX MECT C IOCTYIIOM B 3JIEKTpOHHBIN Karanor I{Hb u MurtepHer.

Typsl, KoM. 133

AynuTopuu A caMOCTOATeNbHOM | 3ai paccunTaH Ha 32 pabodmx MecTa ¢ OeCIUIaTHBIM JIOCTYTIOM K ceTH VIHTepHeT.
paboTel CcTyneHTOB: bubmmuorexa,
KommnbroTepHbIif 4nTanbHBIN 3al,

koM. Nel44

9. MeToauueckKue PEKOMEHIAIUA CTYACHTAM IO OCBOCHUIO ITUCIUIIIINHDBI

CaMOCTOSITENNbHOE HW3YYEHHE pPAa3[eioB JUCUHUIUIMHBI OCYIIECTBISIETCS Ha
OCHOBE MATEPUAIOB JIEKIMM W PEKOMEHAYEMOU JUTEpaTypbl. 3afaHus I
CaMOMOJTOTOBKH MO Ka)JIOMy pa3leiy JaloTcs MpernojaBaTeraeM Ha J1abopaTopHBIX
3aHATHUSX C COOTBETCTBYIOIIUM OOBsicHeHHEeM. KOHTpoJIb caMocTOATENbHON padOThI
CTYJIEHTOB MPOBOAMUTCS Ha J1a0OPATOPHBIX 3aHATHUIX B Bue onpoca. CTyIeHT uMeer
BO3MOKHOCTh TOJIYYHTh KOHCYJIbTAllMM Y MPENoAaBaTesisi B COOTBETCTBUU C €rO
rpauKoOM TEKYIIUX KOHCYJIbTALUM.

Bunbl 1 popMbl 0TpaOOTKM MPONYIIEHHBIX 3aHATUI

CtyaeHT, IpOoIyCTUBIIMHI 3aHATHS 00513aH CaMOCTOSATEIBLHO U3YUUTh COAEpKa-
HUE J1abopaTOPHOM pabOTHI MO MPAKTUKYMY, TOATOTOBUTH MOAPOOHBIN KOHCIIEKT U B
JIBYX HEJIEJIbHBIA CPOK OTpaboTaTh MPOMYIICHHOE JaOOpaTOpHOE 3aHSATHUE MO JOTO-
BopeHHoctu ¢ YBIIL. Ilocie oTpaGoTKM MpOMyIIEHHOTO 3aHATUS CTYACHT MpPEeIbsiB-
JSIeT TIOJyYEHHbIE Pe3yJIbTaThl MPENoAaBaTeN0 U 3alIUIIAET JabopaTopHyto paboTy
B YCTAHOBJICHHOM MOPSIJIKE.

10. MeToanueckne peKOMEHIAUM TMPeENoAaBaTeJsIM M0 OPraHU3ALUH
o0y4eHMs 10 JTUCHUILIUHE

Kypc nucuumimnabel « ATpOXUMUS» MOXKET MpeArnoJiaraTh aCHHXPOHHOE U3yYe-
HUE Pa3/ieJIOB U TEM Ha JICKIIMOHHBIX U JJA0OPATOPHO-TIPAKTUUECKUX 3aHITHUSX, B CBSI-
3M C 4€M, HEOOXOIUMO TTPOBOJIUTH PETYJISIPHbIC KOHCYIbTAIUUA CTYACHTOB MO M3yYa-
€MBIM pa3iesiaM.
IIporpammy pa3zpabdoraJ:

Jlanmymkua B.M., k.0.H., 101IeHT

(TIoImrCH)
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PEIIEH3UA

Ha padovyio NporpaMMy JMCHUILUIMHBI K ATPOXUMMSD)

OIIOI BO no nanpasuenno 35.03.05- Canosoncrso,
HAIIPABJIEHHOCTh: «JleKOpaTUBHOE CaJ0BOJICTBO U (IOPUCTHKA
(xBanudukanus BHITYCKHUKA — 0aKaIaBp)

MunaeBsiv Hukomaem BukTopoBmuem, HOIEHTOM Kadeapbl MOYBOBEICHHUS, T€OJIOTUU H
naagmadgroBenernss ®I'bOY BO «Poccuiickuii rocygapCTBEHHBINM arpapHblii YHHUBEPCHUTET —
MCXA umenu K.A. TumupsizeBa», KaHIUIaTOM OUOJIIOTMYECKUX HAyK (Jajiee MO TEKCTY PEIeH-
3€HT), MPOBE/IeHA PeLeH3Ms padoyeil mporpaMmbl AUCHMILIMHBI « ATPOXHMHUSDY TI0 HAIPaBJICHUIO
35.03.05—- CapoBoacTBO, HANPABJIEHHOCTH: «/[eKOpaTHBHOE CaJ0BOJICTBO U (uIOpUCTHKa» (Oaka-
naBpuat) paszpadoranaorr B ®I'BOY BO «Poccuiickuii arpapubeiii yauBepcuter — MCXA umeHun
K.A. TumupszeBa», Ha kadeape arpOHOMUYECKOH, OMOJIOTHUECKOW XUMHUU U Paguoioruu (paspa-
6oTunku — Jlanymkua B.M., k.0.H., norent, Jlanymkuna A.A., K.0.H.).

PaccmoTpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

1. [TpenbsBiaenHas paboyas nporpamMma JUCLUIUIMHBI «ATpOXUMUs» (1ajee 10 TEKCTY
[Tporpamma) coomsemcmeyem TpeboBanusiMm @I'OC mo nampasnenuto 35.03.05— CagoBoactBo,
[Tporpamma codepowcum Bce OCHOBHBIE pa3lienbl, coomeemcnigyem TPeOOBAHUSIM K HOPMAaTHBHO-
METOJUYECKUM JIOKYMEHTAM.

2. llpencraBnennas B [Iporpamme axmyansnocms yqaeOHON NUCIUILUIMHBI B paMKax pea-
mu3anuu OIIOIT BO ne nodnesicum comuenuio — MUCHUILTAHA OTHOCUTCS K 6a30BOI 4yacTH yuyeOHO-
ro nukia — bl.

3. IlpencraBiennnie B [IporpamMme wuenu DUCUMILTUHBI coomeemcmsyrom TPEeOOBAHUIM
®I'OC namnpasnenus 35.03.05— CanoBoacTBoO.

4. B cootBerctBum ¢ [IporpamMmoii 3a IUCHUIIIMHON «ATpoXuMUs» 3akperuieHa 1 obie-
npodeccuoHanpHas kommereHIus. JucuumianHa «Arpoxumusi» U mnpexacrasieHHas [Iporpamma
cnocobdma peanuzoeams €€ B 00bSIBICHHBIX TPEOOBAHUSX.

5. Pesynomamur o6yuenua, npencraBieHuble B [lporpamme B KaTeropusix 3HaTh, YMETb,
BIIAJIETh coomgemcmayom crennduke U coAepKaHUIO TUCIUILTUHBL U 0eMOHCMPUPYION 803MOHC-
HOCMb TIOyYEHUS 3asBJICHHBIX PE3YJIbTaTOB.

6. OOmas TpyaoEMKOCTh AUCIHUILTUHBI «ATPOXHUMHUS» COCTAaBISIET 3 3a4ETHBIC €IUHUIIBI
(108 gacoB).

7. Wudopmaius 0 B3aUMOCBS3H U3y4aeMbIX JUCIUILIINH U BOIPOCAM HCKIIIOUEHUs TyOH-
pOBaHMs B COJEPKAHUU JUCLUIUIMH coomeemcmeyem NEUCTBUTENbHOCTH. JluciumuimHa «Arpo-
XUMUS» B3auMocBsizana ¢ apyrumu aucuuruimaamu OITOIT BO u YyeOHoro miana mo Hampasiie-
Huto 35.03.05— CanoBoAcTBO M BO3MOXKHOCTH JAYOJIMPOBAaHUS B cojaepkaHMM oTcyTrcTByeT. [lo-
CKOJIBKY NUCIUIUIMHA HE MpeAyCMaTpUBAeT HAMYHME CICIHUAIbHBIX TPEOOBAaHHUHI K BXOJHBIM 3Ha-
HUSM, YMEHUSIM U KOMIETSHITUSAM CTY/IEHTa, XOTS MOXET SIBJIATHCS MPEINICCTBYIOMECH ISl CTICIIH-
AIBHBIX, B TOM YKCJIE MPOPECCUOHANBHBIX JUCIUIUIHH, UCIIOJIB3YIONUX 3HAHUS B 00JIACTH arpoXu-
MUU B Ipo(eCCUOHATIBLHON AesTeIbHOCTH OaKanaBpa o JaHHOMY HANpaBJiICHUIO MOJATOTOBKH.

8. IlpencraBnennast [Iporpamma mpezmnonaraeT MCHOIb30BaHUE COBPEMEHHBIX 00pa3oBa-
TETbHBIX TEXHOJOTHH, UCTIONB3YEMbIC TIPU PEeaTU3allii Pa3InYHbIX BUIOB yueOHOU paboTel. Dop-
MBI 00pa30BaTENIbHBIX TEXHOIOTHI coomeemcmayrom cielu(pUKe TUCUUTUTUHBL.

9. IIporpaMMa TUCIUIUIMHBI «ATPOXUMHUS» TPEAINONaraeT MPOBeIeHUE 3aHATUN B MHTEP-
aKTHBHOU (opMme.

10. Bunsl, comepkanue U TPyIOEMKOCTh CAMOCTOSTENTbHOM pabOTHI CTYACHTOB, MPEICTaB-
nennsle B Ilporpamme, coomsemcmeayrom TpeOOBaHHUSIM K MOATOTOBKE BBIMYCKHHUKOB, COZIEpa-
ummcst Bo @I'OC BO nanpasnenust 35.03.05— CagoBoactso.

11. IIpencraBiaeHHbie U onucanHbie B [IporpamMmme dhopmbl mexkyuyeil OICHKH 3HAHUH (3aIu-
Ta 1abopaTOpHBIX paboT, ONpPOC), coomeemcmeayiom CrelUPUKe TUCHUIUIMHBI U TPEOOBAHUAM K
BBIMTYCKHUKaM.




dopMa MPOMEXYTOYHOTO KOHTPOJISI 3HAHUM CTYNEHTOB, MpeaycMoTpeHHas IIporpammon,
ocyliecTBisieTcs B (hopMe 3aueTa ¢ OLEHKON M 3allUThl KypCOBOIO MPOEKTa, YTO coomeemcmayem
CTaTyCy IMCIUIUTUHBI, KaK TUCIUILIMHBI 0a30Boi yacT yueOHoro nukia — b1 ®I'OC nanpasienus
35.03.05—- CagoBoxacTso.

12. ®opmbl oLileHKM 3HAHUM, IpecTaBieHHbIe B [Iporpamme, coomeememeayiom crienuduke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. YueOGHO-MeTOIMYecKOe OOecTieueHre MUCIUILUIMHBI TPEICTABICHO: OCHOBHOU JHTEpa-
Typoi — 2 uctouHuka (0a30BbIl YIECOHHK), TOTIOJHUTEILHON uTepaTtypoi — 4. IHTepHeT pecypchl
— 5 ucrounukoB u coomeemcmeayem TpedboBanusiM ®I'OC BO nanpasnenus 35.03.05— CamoBoj-
CTBO.

14, MaTepPIaJ'IBHo-TeXHI/I‘ICCKOG obecneyeHne JUCHUILIIMHBI coomeenicmeyem CHCI_[I/I(bI/IKe
JHUCLHMITIIMHBI <(AIpOXHMHH)) 1 00ecreynuBacT MCIOJIb30BaHUE COBPCMCHHBIX O6pa3OBaTeJIBHBIX, B
TOM YHUCJIE HHTCPAKTHUBHBIX METOJ0B O6y‘ICHI/I$I.

15. MGTOHHHGCKHC PEKOMCHAAINH CTYACHTAM U MCTOANMYCCKUC PCKOMCHAAUN ITPCIIOAaBa-
TCJIAM 110 OpraHu3aluu 06y‘IeHI/IH Mo JUCHUINNIMHEC JAar0T IIPEACTABICHUC O CHGHI/I(I)I/IKG O6y‘~ICHI/I${
IO JUCHMITIIIMHE ((AFpOXI/IMI/ISI)).

OBILIME BbIBO/JbI

Ha ocHoBaHMU ITPOBEAECHHON PELIEH3UN MOXKHO CJIeNIaTh 3aKJIOYEHUE, YTO XapakTep, CTPyK-
Typa U cojiep>kaHue padoueil nmporpamMmmbl JucuIuinabl «Arpoxumusi»  OIIOII BO no nanpasie-
Huto 35.03.05— CanoBoAcTBO, HaIpaBICHHOCTb: «JleKopaTHBHOE CalOBOJCTBO M (PIIOPUCTHKA»
(kBaym(uKaIys BBITYCKHUKA — OakamaBp), paspaborannoit JlamymkuasiMm B.M., k.0.H., JOIEHT,
Jlanymkunoit A.A., k.6.H., cootBeTcTBYeT Tpeboanusim ®I'OC BO, coBpeMeHHBIM TpeOOBaHUIM
HKOHOMHKH, PBIHKA TPy/a W MO3BOJUT MpH €€ peau3aliy YCIeIHO 00ecnedyuTh (GOPMHUPOBAHNE
3as1BJICHHBIX KOMIIETECHIIUH.

Penensent: Munaes H.B., k.06.H., 10o11eHT Kadeapbl MOYBOBEJACHUS, T€OJIOTUN U JaHAdTOBEE-
Huss ®I'bOY BO «Poccuiickuii rocyqapcTBeHHbIN arpapHbiii yauBepcuteT — MCXA
umenu K. A. Tumupszesa»

« » 2023r.

(moamuce)
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