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AHHOTALIASI
padoueii nporpaMMbl y4eOHO TN CIUIIINHbI
b1.0.16 Arpoxumus

JJIS IOArOTOBKM 0aKaJjiaBpa

no HanpasJjenuio noarorosku 35.03.05 - CagoBoacTso
Hamnpasnennocts: «I11010B0ICTBO, BHHOTPAAAPCTBO U BUHOEINEY, «CeNeKIus, TeHETHKA
1 OMOTEXHOJIOTHSI CaJIOBBIX KYJIBTYP», «/[ekopaTHBHOE CaJloBOJCTBO, Fa30HOBEACHUE U (DIOPUCTH-
Ka», «OBOIIEBOJCTBO OTKPBHITOIO W 3alIUIICHHOTO T'PyHTa, MPOW3BOJCTBO M IEepepadOTKa JieKap-

CTBCHHOI'O U Bq)HPOMaCJIH‘IHOFO CBhIPbA»

Lleap ocBoeHusi IMCHMIVIMHBI: (OPMUPOBAHHUE MPAKTHUUECKHUX HABBIKOB COCTABJIEHUSI CUCTEMBbI
ya00peHus B ceBOOOOPOTAX C CaJ0BBIMH KYyJIbTypaMH, BEIOOpa CIOCOOOB PAIMOHAIBHOTO MCIIONb-
30BaHMs yNOOpPEHUH, TEXHOJIOTUI PUMEHEHHUS! 1 BHECCHUSI MUHEPAIBHBIX M OPTraHUYECKHUX YI00-
peHuil B pa3IM4HbIX OYBEHHO-KJIMMATHUYECKUX YCIOBUSAX, B 3aBUCUMOCTH OT OHMOJIOTUYECKUX OCO-
OEHHOCTEH CEeIbCKOX03IMCTBEHHBIX KYJIBTYp, AEUCTBUS yIOOpEHUN Ha ypo)Kail U KayecTBO pacre-

HUEBOTYECKON MPOTYKITUH, SKOJIOTHISCKIUMH aCTIeKTaMt IPUMEHEHUs yI0OPCHUH 1 METTMOPAHTOB.

MecTo AUCHHUIIMHBI B Y4eOHOM IJIaHe: TUCIUIUIMHA BKIIOYSHA B 0a30BYIO YacTh yueO-
HOTO IJIaHa 1o HarpasieHuto nmoaroroBku 35.03.05 - CagoBoacTBO

TpebGoBanus k pe3yjabTaTaM OCBOEHUS] JUCHMIUIMHBI: B PE3yIbTaTe OCBOCHUS IHCIIH-
IMHBI GopmupyroTes cinenytomue komnerenuuu: OINK-1.1; OIK-1.2; OITK-1.3.

KpaTkoe cogep:kanue TUCIHUNJIMHBI: OCHOBHBIC pa3JieNibl: XUMHUYECKHI COCTaB U Kade-
CTBO yposkas. OCHOBBI MUTaHUsI PACTEHUI; ATPOXMMHUYECKHE CBOWCTBA MOYBHI B CBSI3U C MUTA-
HUEM pacTeHHUIl U MpUMEHeHHueM ynoO0peHuii; MuHepansHble U opraHndeckue ynoopenus; Cu-
cTeMa y1o0peHus.

OO6uast Tpy10€eMKOCTh IMCHUIIMHBI: 3 3a4eTHbIe equHuLlb (108 yacoB)

IIpoMe:KyTOYHBIM KOHTPOJIb: 3a4ET C OLIEHKOM.

1. Ilean ocBOeHUS AUCHUILIMHDBI

Hean pucuunauHbl: GOPMHUPOBAHUE MPAKTUYECKUX HABBIKOB COCTABIICHUS CUCTE-
MBI y10OpeHHsI B CEBOOOOPOTaX C CalloBBIMM KYJIBTypaMH, BbIOOpa CIIOCOOOB paruo-
HaJIBHOTO MCIOJIb30BaHUS yIOOPEHUIA, TEXHOJIOTHI MPUMEHEHHUS] U1 BHECEHUS MHHE-
pajbHBIX M OPraHWYECKUX YAOOpPEHUN B pPa3TUYHBIX MMOYBEHHO-KIMMATUYECKUX
YCIIOBUSIX, B 3aBUCUMOCTH OT OMOJIOTHYECKUX OCOOCHHOCTEN CENbCKOXO03iCTBEHHBIX
KYJIbTYp, JEUCTBHS yIOOPEHHI HA Ypokail M KaueCTBO PACTEHUEBOIYECKOM MPOAYK-
[[MH, DKOJIOTMYECKUMU aClIEeKTaMH MPUMEHEHHUsI YA0OpEHUN U MEIIMOPAHTOB.

2. MecTo IMCcUUIJIMHBI B Y4eOHOM Mpolecce

JlucuumuinHa «ATpoXuMus» BKIIOYEHa B 00s3aTenbHBIM mepedeHr DI'OC
JTUCHUIUIMH 0a30BOM yacTu y4yeOHOro ruiana. JMCHUIUIMHA «ATPOXUMHUS peanu3y-
ercsa B cooTBeTcTBUU ¢ TpeOboBaHusmu PI'OC, OIIOII BO u YyebHoro miaHa 1o
Hanpasyienuto 35.03.05 — CanmoBoacTBo, HampaBieHHOCTH «II1010BOICTBO, BUHO-
rpagapcTBO U BUHOJEIUEY, «CeneKius, reHeTuKa 1 OUOTEXHOJIOTUS CaJJOBBIX KYJb-
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Typ», «JlekopaTHBHOE CaJ0BOJICTBO, Fa30HOBEACHUE U (DIIOpHUCTUKA», «OBOIIEBOI-
CTBO OTKPBITOTO M 3aIIMIIEHHOTO T'PYHTA, MPOU3BOJCTBO M TepepaboTKa Jiekap-
CTBEHHOTO U 3(UPOMACTUIHOTO CHIPHSI».

[IpenmmecTByomuMH KypcamMu, Ha KOTOPBIX HEMOCPEJCTBEHHO Oazupyercs
JTUCHUIUIMHA «ATPOXUMUS SBJISIIOTCS: XHMUS, XUMUsI HEOpraHudeckas ¥ aHaJIUTH-
gyeckasi, XUMHSl opraHuueckas U (u3KoJuionaHas, (GU3NOIOTHsI U OMOXMMHUS pacTe-
HMH, o0111ee 3eMIIeeIINE, TOYBOBEICHHE C OCHOBAMH I'€OJIOTHH.

JlucuuminHa « ATpOXUMHUS SIBJISICTCS. OCHOBOIIOJIATalOMICH /ISl U3YyUCHHS Clie-
JTYIOIMUX JUCIUIUIMH: CaJ0BOJACTBO, IUIOJOBOJCTBO, OBOIIEBOJICTBO, BHHOIpaaap-
CTBO, JICKOPATUBHOE CaJIOBOJICTBO, SKOJIOTHS PACTECHUH.

OCcoOEHHOCThIO JUCHUIUIMHBI SBJISETCS MPUOOpPETCHHE 3HAHUN U HABBIKOB I10
OCBOCHHIO METOJIOB OIIEHKH YpPOBHEH 3(P(hEeKTUBHOTO M MOTECHIMAIBHOTO TLIOIO0PO-
JIAsl TIOYB U YCJIOBUH MHHEPAJIbHOTO MUTAHUS CEIbCKOXO3IMCTBEHHBIX KYJBTYp; OC-
HOBHBIX MPUHLMIIOB U MPUEMOB ONTHUMHU3AIIMM MUHEPATIBLHOIO MUTAHUS PAaCTCHUHN U
arpOXMMHUYECKUX CBOMCTB MOYBBI ITOCPEJICTBOM BHECEHUS yIOOPEHUN U MPUMEHEHHUS
METOJIOB XMMHUUYECKON MEJIMOpAIMH ISl YBEJIUUYECHUS MPOU3BOJICTBA PACTCHUEBO U E-
CKOM MPOJYKIIMH XOPOIIErO KayeCTBa, COXPAHEHHWS WJIM TOBBIIIEHUS MOYBEHHOTO
TLJIOA0POIUSL.

Pabouas mporpamMma AUCHUILIMHBI ATPOXHMMSI JJIsI HHBAJIUAOB U JIMI] C OTpa-
HUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBS pa3padaThIBaeTCs WHANBUIYAIBHO C YIETOM
O0COOCHHOCTEH TCUXO(U3UYCCKOTO Pa3BUTHS, HWHIWBHIYAJIbHBIX BO3MOXKHOCTEH H
COCTOSIHUS 3/I0POBbS TAKUX 00YUaAIOIIHXCSI.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JUCHMILINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTe/IbHOM
NporpamMmbl

N3yyenue naHHOW y4uyeOHOW AMCIMIUIMHBI HANpaBlieHO Ha (HOPMHUPOBAHHE Y
OOyYaroIINXCsl KOMIETSHITNH, MPeICTaBICHHBIX B Tabymiie 1.



TpeGoBanus Kk pe3yabTaTaM OCBOCHHUS Y4eOHOH JUCITUIITIMHBI

Taomuna 1

HsieT HHPOPMAIUOH-
HO-
KOMMYHHKAITHOHHBIE
TEXHOJIOTHUHU B pEHIC-
HUU TUIOBBIX 33]1a4
npo¢heCcCuOHATHHON

pa3paboTKu  paluoOHaJb-
HOM cHucTeMbl y00peHuil,
COCTaBJIGHUSI TOJIOBBIX U
KaJICHIapHBIX TUTaHOB;
0COOEHHOCTH  IpPHUMEHe-
HUSI MHHEPAJIBHBIX U Op-

YecKue TMoKazaTelud Mpu
OLIEHKE KauecTBa M 0e3-
OMACHOCTH PACTUTEIHHON
TIPOJlyKIIMH;

HCIOIB30BATh  CBEICHUSA
M0 XUMHYECKOMY COCTaBY

No Kon Clomsams O TG B pe3ynbrare n3ydyeHus yueOHONH AUCHUILNIMHBI 00YYarOIUecs] JOKHBL:
i | oM | kommerenmun (unu e€ yacTH) TEHIUI 3HATh YMETb BJIaJIETh
TEHIUU
1. |OIIK-1 |CnocobeH pemarb THIIOBbIE OIIK-1.1 Jlemon- OCHOBHBIE THUIIBI M arpo-|MpOBOJMUTH IIOJIEBBIE U |METOJAMU U CPEACTBAMU
3a7jauy po(ecCuOHaNbHOM CTPUPYET 3HAaHUE OC- | XUMHYECKUE CBOMCTBA |1a00paTOpHbIE  HCCIEN0- | U3MEPEHUs (PU3NUECKUX,
JESTEIbHOCTH Ha OCHOBE 3Ha- | HOBHBIX 3aKOHOB Ma- |[IOYB [0  IIOYBEHHO-|BaHUS M0YB, IPOrHO3UPO- | BOAHO-(PU3UUECKUX, XU-
HUI OCHOBHBIX 3aKOHOB MaTe- | TEMaTHYECKUX U reorpaUuecKkuM 30HaM, |[BaTb W3MEHEHMsI CBOMCTB|MHUYECKHUX [apaMeTpoOB
MaTHYECKHUX U €CTECTBEHHBIX | €CTECTBEHHBIX HAYK, |COCTaB I10YB, W3MEHEHHS |TIOYBbI U HAIPABIECHHOCTH [I10YB B MOJEBBIX U J1a00-
HayK C IPUMEHEHUEM UH(POp- | HEOOXOIUMBIX IS CBOMCTB IIOYB IIPH OCBOE- |[IOYBEHHBIX  IPOLIECCOB | PATOPHBIX YCIIOBUSX;
MaIMOHHO- pelIeHNs TUIIOBBIX HUM, MEIHOpPAllMM M pe-|NPH peajn3alid TEXHO- | TEXHOJOTHEeW pa3padot-
KOMMYHHMKAIIMOHHBIX TEXHO- | 3aaa4 npodeccuo- KYJIbTUBALIMU 3€MEJIb; JIOTMM BBIpAIllMBaHUs Ca-|KM W aHaJIuW3a I1OYBEH-
JIOTH; HaJbHOU AESITEIbHO- JOBBIX KYJIBTYD; HBIX KapT;
CTH
2. OIIK - 1.2 Vcionb- | METOJbl AUATHOCTUKH IIH- | OCYIIECTBIISATh  JKCIIPEC- | HABBIKAMH ~ aHAJIUTHYE-
3yeT 3HaHUS OCHOB-  |TaHHUS CAZOBBIX KYJIbTYp U | IMarHOCTUKY NUTaHUsA | CKOMl paboThI MpU oIpe-
HBIX 3aKOHOB MarTe- arpoOXMMHUYECKOT0 MOHH- | CAJIOBBIX KYJBTYP; NEJIEHUH  XMMHYECKOTO
MaTUYECKHUX U €CTe- |TOPUHIA IIOYB; OIpenee- cocTaBa pacTeHUd U
CTBEHHBIX HAYK JJI1  |HHE MOTPeOHOCTH B yI00- MOYBBI, IMPOTHO3UPOBA-
pelleHus CTaHapT- |PeHUAX U XUMHUYECKHUX HUS ~ arpoOXMMHUYECKHX
HBIX 33J1a4 CaJI0BO/I- | MEJIMOPAHTAaX; nokasareneu MIOYBBI,
CTBa YPOXKaHHOCTH C/X KyJb-
Typ U KadyecTBa MPOAYK-
1y,
3. OIIK — 1.3 Ilpume- |OCHOBHBIC TPHHIIUIIBI WCTIOJB30BaTh OMOXWMHU- | TEePMHUHAMH U TIOHSATHS-

MU HCHOJIb3yEMBIMU TPU
OLIEHKe  0e30MacHOCTH
pPacTEHUEBOYECKOM

MPOJAYKIIMH U 00OCHOBA-
HUM TEXHOJIOTUH BBIpa-
IIMBAHUS C/X KYJIBTYp M
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JCATCIIBHOCTH

TaHUYECKHUX YIOOpCHHI B
3alIUIIEHHOM IPYHTE;
nokaszaTeiay KauecTBa H
0€30IaCHOCTH PACTHUTEIb-
HOW TPOJYKIIMU TIPU BHI-
palIMBaHUKM  Pa3JIMYHBIX
C/X KyNbTYD;

PACTUTEIBHON MPOYKLIUH
npu pa3paboTKe MPUEMOB
CHWDKCHHSI COJICP)KAHUS B
C/X CBIpbE HUTPATOB U TS-
KEJIBIX METAJLIOB.

MIPUMEHEHUS ynoope-
HUM;
HaBBIKAMHM  aHAJIUTHYC-

CKOW paboThl MpHU Ompe-
JICJICHUA  HUTPATOB W
TAXKCIIbIX MCETAJIJIOB, HUC-
10JIb3yEMbIMH npH
OIICHKE KauecTBa U 0e3-
OTACHOCTH MPOYKIIUH.




4. CTpyKTypa M coiepsKaHNe U CHUTLTUHbI

4.1 PacnipenenieHne TpyJOEMKOCTH AUCLUIUIMHBI IO BUAAM padoT MO CEMECTPAM

OO6mast TpyA0€MKOCTh JTUCHUIUIMHBI cocTaBiseT 3 3ad.ed. (108 wacoB), wux

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

Tabmuma 2
PacnpenesieHue Tpy10€MKOCTH TMCUMILIMHBI 10 BHAaM padoT Mo ceMecTpam
TpynoémkocTh
B T.4. 1O
Bup yueOHoii paboTbl wac. ceMecT-
pam
Ne 3
OO01mast Tpy10€MKOCTb JTUCLMIINHBI 110 Y4eOHOMY IUIaHy 108 108
1. KonrakTHas padora: 48,35 48,35
AynuTopHasi padora 48,35 48,35
8 MoM yucie:
aexyuu (J1) 16 16
nabopamopHuvle pabomwi (JIP) 32 32
KOHMAaKmHuas paboma Ha npomesicymounom konmpone (KPA) 0,35 0,35
2. CamocrositesasHasi padora (CPC) 59,65 59,65
camocmosmenvHoe usyueHue paszoenos, camonoozomoska | 50,65 50,65
(npopabomka u nosmopenue JNeKYuOHHO20 MAMepuala u ma-
mepuana y4eOHUKo8 u y4eOHblX nocooull, n0020mosKka K i1abo-
PAMOPHLIM U NPAKMUYECKUM 3AHAMUSIM, KOJLOKSUYMAM U M.0.)
Iloocomoska k 3auemy (KOHMpPOL) 9 9
Bu mpoMexxyTOYHOTO KOHTPOJIS: 3a4er ¢ OIeHKOU

4.2 ConepkaHue TUCITATITUHBI

Tabmuma 3
TemaTuveckuil IJIaH y4eOHOM TUCHUIINHBI
AyautopHasi padora | BHeayauro
HaumeHoBaHue pa3aesioB U TeM
el P — Bcero | JI JIP IIKP pHasi
padora CP
Pasnen 1 «BBogHbIIN 3 2 - - 2
Pa3znmen 2 «XMMHUYECKUHN COCTaB M Kade- 16 2 10 - 14
CTBO ypokas. OCHOBBI TUTaHUSI pacTe-
HU
Paznen 3 «Arpoxumuyeckue CBOWCTBa 17 4 8 - 14
MOYBbl B CBA3U C NMUTAHUEM PACTEHUUN U
IPUMEHEHHUEM yJIOOpEHUIT»
Paznen 4 «Munepanbhbie U oprannueckue | 16 4 4 - 14
yI0OpeHus»




AyautopHasi padora | BHeayauro
HaumeHoBaHue Pa3/iesioB U TeM Beero | 11 P TIKP e
AUCHUILIUH (YKPYIHEHO) pa6ora CP
Paznen 5 «Cucrema ynoOpeHus» 26 4 10 - 15,65
Konmaxmunas paboma mna npomexcymounom | (0,35 - - 0,35 -
konmpoae (KPA)
Bcero 3a 3 cemecTp 108 16 32 0,35 59,65
HToro nmo pucouiinge 108 16 32 0,35 59,65

Paszpnes 1. BBoaubii.

Tema 1. ArpoxuMus - HAy4YHasi 0CHOBA XUMM3ALMH
U MHTEeHCU(PUKALMH 3eMIIede .

3HauE€HHUE arpOXMMUU B CUCTEME BBICHIETO MPO(PECCHOHATBHOTO 00pa30BaHHUS
1o HanpasiieHU0 CagoBOACTBO, LIETb U 3a1a4¥ arpOXUMHUH. ba3oBble TUCUUIUIMHBI U
KYpChl, OCHOBaHHbIE Ha Hayke arpoxumuu. [IpenmeT, 0ObEeKThl U3yUYEHUSI U METOIbI
MCCIIEIOBAHUS B arpoXuMur. OCHOBHBIE TTOHATHUS U TEPMUHBI B aTPOXUMHUM.

Kpatkass ucrtopus pa3BUTHUS y4YE€HHS O TNHUTAHUA PACTECHUW W TPUMEHEHHU
ynoopenuii. Poib 3apyOeXHBIX U PYCCKHX YYEHBIX B Pa3BUTHM arpoXMMHUU. AKaje-
MUK [IpsHumHukoB J[.H. kak OCHOBOIIOJIOKHUK OTE€YECTBEHHOM HAyYHON arpOXuMHu-
YECKOM IIKOJIBI.

3HaueHUE XUMU3AIUU 3eMIIC/ICTTUSI B MHTEHCU(DUKAITUN CEIThCKOX035HCTBEHHO-
ro npou3BojicTBa B Poccun u npyrux crpanHax. CocTosHUE U NEPCHEKTUBBI MPOU3-
BOJICTBA M NMPUMEHEHUS MUHEPAIbHBIX, OPTAHUUYECKUX yI00pEHUH, XUMUYECKUX Me-
JIMOPAHTOB, a TAKXKE MECTHBIX ynoOpenuit B Poccun. Llenb u 3a1aum arpoXxuMudecko-
ro o0CITy’)KMBaHUS CEIbCKOTO X03siiicTBa B P®. Ponb ynoOpeHnii 1 XUMUYECKUX Me-
JIMOPAHTOB B MOJIYYEHUU BBICOKMX XOPOIIMX IO KaUYeCTBY U IKOJOTUUECKH Oe3omac-
HBIX YpPOYKA€B TOBAPHOM MPOJIYKIIMA OCHOBHBIX CEJIbCKOXO3SIMCTBEHHBIX KYJBTYP,
COXPAHECHHUH U YJIYUIICHUU TIJI0I0POAMS TTOUB. 3aBUCUMOCTD JIEUCTBUS YA00OpEeHU OT
MMOYBEHHO-KJIMMATUYECKUX YCJIOBUM M arpoOTEXHUYECKUX MEPOIPHUSITUN: CHUCTEMBI
00pabOTKH MOYBBI, BBEJEHUSI MHTEHCUBHBIX COPTOB, CEBOOOOPOTA, OPOILICHUS U Me-
JIMOpaLIVH.

Paznen 2. XumMH4YeCKuil cOCTaB M Ka4yecTBO ypoxkass. OCHOBBI NUTAHUA
pacTreHui.

Tema 2.1. XuMu4ecKkuii COCTAB U MUTAHUE PACTEHUI

ConepxaHue BOJbI U CYXOrO BEIECTBA B MPOIYKIIMH OCHOBHBIX CEIBCKOXO-
3SIUCTBEHHBIX KYJIbTYp (OBOIIHBIX, MPOMAIIHBIX, IIOAOBBIX U ATOTIHBIX). Comepika-
HHUE B TOBAPHOM YaCTHU YpOXkKas BO3JEIIBIBAEMBIX KYJBTYp OPraHHUYECKHX COEIUHE-
HUM, ONPEACNSAIONIMX €ro KadyecTBO. BIMsHME BHEIIHUX YCIOBHUM W NPUMEHECHUS
ynoOpeHuil Ha KayecTBO MOJy4aeMOM MPOIYKIMH. DIEMEHTHBIH COCTaB PacTEHHIA.
XUMHYECKHE DJIEMEHTHI, HEOOXOAMMBIC M YCIOBHO HEOOXOIUMBIE pacTEeHUSIM (Mak-
PORJIEMEHTBI, MUKPO3JIEMEHTBI U YIIbTPAMUKPOAIEMEHTHI) U UX POJb B MUTAHUU pac-
TeHul. [IOHATHE O TSHKENBIX METalaX U UX BIIMSIHUMA HA KAYECTBO YPOXKas .




AOGCOJIIOTHOE U OTHOCHUTENIbHOE COJIEpKaHUE a30Ta M 30JIbHBIX 3JIEMEHTOB B
OCHOBHOM M TOOOYHOW MPOAYKIMH BAKHEUIIMX CEIbCKOXO3AUCTBEHHBIX KYJIBTYP.
BunoBbie 1 copToBbIE OCOOCHHOCTH XMMHYECKOTO M DJIEMEHTHOI'O COCTaBa PAaCTCHHM.
ToBapHbIf, XO34WCTBEHHBI M OHOJIOTMUECKUH BBIHOC MUTATEIBHBIX 3JIEMEHTOB
CEIBCKOXO3SIIICTBEHHBIMU KYJIbTYpaMH. XO35MCTBEHHBIN BBIHOC 3JIEMEHTOB ITUTAHUS
Ha €IMHUILY OCHOBHOM MPOAYKIIMHU U C IJIAHOBBIMU YpoXKasiMu KyJibTyp. Kpyrosopor
1 OaJlaHC BEILIECTB B 3eMJIC/ICIUU.

Bo3nymHoe u KOpHEBOE MUTAHUE PACTEHH M MX B3aUMOCBSI3b B IIPOLIECCE
dbopmupoBanus ypoxas. VicTopusi pa3BUTHS IPEACTABICHU O MEXaHU3MaX MOCTYTI-
neHus 35eMeHTOB. DOpMbI COETMHEHUH, B BUJIE€ KOTOPBIX PACTEHHUS MOTJIOMIAOT He-
00XOJIUMBIE JIEMEHTHI TUTaHUSl. AKTUBHOE U MAaCCUBHOE ToTJoenue. M3ouparenb-
HOCTb MOTJIOLEHHS] MIOHOB PACTEHUSIMU.

BrusHue pa3nuyuHbIX YCIOBUN BHEIIHEH cpelbl (KOHIEHTpAIMU MUTATEIbHOTO
pacTBOpa, COOTHOLLIECHUS MAaKpO- U MUKPOIJIEMEHTOB B IUTATEIILHOM CPEJIE, BIAXKHO-
CTU IOYBBI, a’3pallvy, TEIIa U CBETA, PEAKUUU CPEIbl, IIOYBEHHBIX MUKPOOPraHU3-
MOB) Ha IMOCTYIUICHHWE MUTATEIbHBIX BEIIECTB B pacTeHUs. PU3MOIOrHYecKas peak-
s coyiedt (ynoOpenwuit). HekopHeBoe BO3AyITHOE U MUHEpAIbHOE MUTAHHE pacTe-
HUM. B3auMOCBsI3b NOTJIOIIEHUS SJIEMEHTOB TUTAHUS € MIpolleccaMu OOMEHa BEIEeCTB
B pacTteHusiX. OTHOILIEHHE PACTEHUI K YCJIOBUSIM MHUTAHUSI B Pa3HbIE IMEPUOJbI BEre-
Taluu, IEPUOIUYHOCTD ITUTAHUS PACTEHUM.

OO6mre 3aKOHOMEPHOCTH MOTPEOJICHUS MUTATEIIbHBIX BEIECTB B TCUCHHUE Be-
retanu. JluHaMuka TOTPeOICHUST SJEMEHTOB TMHUTAHMS CEIbCKOXO035WCTBEHHBIMU
KyJIbTypaMu B 3aBUCHUMOCTU OT OMOJIOTHUYECKUX OCOOCHHOCTEW PACTEHHM, yCIOBUU
BBIpAIIUBAHUS U MPOAYKTHBHOCTH IMOCEBOB. TpeOoBaHUs pacCTEHUH K YCIOBUSIM TTH-
TaHUs 1O MEPUOJIaM POCTA U PA3BUTHS, IOHATHE KKPUTHYECKOTO» MEPUOAA MUTAHUS,
Mepuoj, MaKCHUMaJIbHOTO MOTJIONIEHUS (BBIHOCA) MUTATENIbHBIX BEILIECTB.

Tema 2.2. KomnjiekcHasi AMATHOCTUKA MUTAHUS PACTEeHUI

MeTonapl paCTUTENBHON TUAarHOCTUKHU. Bu3yanbHast TMarHocTuKa ¢ ydeTom de-
HOJIOTMYECKUX HAOJIOICHNI U OMOMETPUUECKIX U3MepeHu. XuMudeckas (TKaHeBas
Y JIUCTOBAs) TMarHOCTHKA 00ECTICUCHHOCTH KYJIbTYpP JIEMEHTaMU MUHEPAIHHOTO MH-
TaHWs, UHANKATOPHBIE OpraHbl U TKaHU. OTOOp PaCTUTENBHBIX MPOO MPH XUMUYE-
CKOW JUAarHOCTUKE IMHUTAHUS BAKHEUIIMX CEIbCKOXO35MCTBEHHBIX KyJIbTYp. Mcnons-
30BaHHME JKCIPECC-METOAa TKAHEBOW JIMArHOCTUKH JIJISi OMPEEIeHUs] MOTPEeOHOCTH
pacTeHHl B a30THBIX MOJIKOpMKax. [IoHsATHE O KOMIUIEKCHOM (pacTUTENBHON U MOY-
BEHHOU C YYETOM METEOYCJIOBHI1) TIMATHOCTUKE MUHEPATIBLHOIO MUTAHUS CEIBCKOXO0-
351MCTBEHHBIX PACTCHUU.

Pa3znen 3. ArpoxuMHu4yecKue CBOMCTBA NMOYBHI B CBSA3M C MMTAHUEM pacTe-
HMi ¥ IPUMEHEeHUEM y100peHmid.

Tema 3.1. XuMH4YeCKHUi1 COCTAB U NOIJIOTUTEIbHAS CIIOCOOHOCTH MOYBHI.

CocTtaB nouB. 3Hau€HUE TBEPIOM U KUIKOH (ha3bl MOUBHI B MUTAHUU PACTEHUIN

10



U TMPEBpAIICHUH 3JIEMEHTOB MUTaHUs U yAoOpeHuil. MuHepalibHasi U opraHudeckas
YacTH MOYBBI KaK MCTOYHUKH AJIIEMEHTOB MUTaHUA pacTeHuil. Poibs opranuueckoro
BeIeCTBA B OyPEpHOCTH, MOTJIOTUTEIBHONU CIIOCOOHOCTH U TUIOAOPOAMM MOYB. XU-
MUYECKUA U MUHEPATIOTMUECKHUI COCTaB Pa3IMYHbBIX IPAHYJIOMETPUUYECKUX (DpaKIIHii
MOYBBI U COJICPKAHUE B HUX DJIEMEHTOB MUTAHUS pacTeHUil. 3HaYECHUE KOJUIOUIHON
dbpakuuu B MOTJIOTUTEIBHONW CIOCOOHOCTH MOYBBI. XMUMHYECKHE M OHMOJOTHYECKUE
MPOLIECCHI B TIOYBE U UX POJIb B MPEBPAILICHUN TUTATEIbHBIX BEUIECTB U MOBBIIICHUN
3¢ (HEKTUBHOTO aKTyaIbHOTO TUIOAOPOAMS MOYBHI.

Ponb pa3HbIX BHJIOB MOTJIOTUTEIBLHON CIIOCOOHOCTH MOYB (MEXaHUYECKOH, XU-
MHUYECKOM, 0OMEHHON M OMOJOTMYECKOHN) B MUTAHUU pacTeHUN U 3(PHEKTUBHOCTH
npuMeHeHus: yaoopeHuil. [louBeHHBIN MOTIOMIAIONIMN KOMILIEKC, OCHOBHBIE 3aKO-
HOMEPHOCTH OOMEHHOTO TMOTJIONIEHHS] KaTHOHOB, EMKOCTh KaTHOHHOTO OOMEHa U CO-
CTaB TOTJIOMIEHHBIX KaTHUOHOB Y pPa3HBIX MOYB, OOMEHHOE TMOTJIOIIEHUE AaHHMOHOB.
3HaueHHEe XUMHMYECKOW MOTJIOTUTEIBHOM CMOCOOHOCTH MOYBHI B TpaHc(opMaluu
AJIEMEHTOB MUTAaHUS U yAOOpeHuil. Peakius mouBbl, akTHBHAs W MOTEHIUAJbHAS
KHUCIIOTHOCTh M MIEJIOYHOCTh. BUbI KUCIOTHOCTH TMOYBHI (aKTyajbHasi, OOMEHHas U
TUIPOJINTUYECKASI), CTENEHb HACBHIIIEHHOCTH MOYBBI OCHOBaHUSAMU. bydepHas cro-
COOHOCTH MOYB. 3HAUYEHUE KUCIOTHOCTH, EMKOCTH MOTJIONIeHUs, OydhepHOCTH, cocTa-
Ba M COOTHOIIECHMS TOTJIOIIEHHBIX KaTHOHOB MOYBHI B Mpolieccax TpaHChopMaIiiu
ya0OpEeHUM U MUTaHUS PACTCHUM.

[Tonsatue 006 3(pheKTUBHOM M MOTEHIIMAILHOM IIJIOJOPOJANH TOYBBI. BamoBoe
coziepkanue, (OpMbl a30TUCTHIX COCIMHEHUM M WX MPEBPAIICHUS B MOYBE - aMMO-
Hudukanus, HuTpupukanus u aeHutpuduxanus. Pors OHOIOTHYECKON MOTIOTH-
TEJIHLHOW CIIOCOOHOCTH TIOYBBI M OPTAHMYECKOTO BEIIECTBA B HAKOTUICHUM U TIPEBpa-
IICHUU a30TUCTHIX COeAMHEHUI B mouBe. KoppensTuBHAsS 3aBUCUMOCTh MEXKIY CO-
JIep’)KaHUEeM OpraHUYEeCKOTO BellecTBa U obiiero azota B nouse. [Iporeccsl rymudu-
KAl ¥ UMMOOWJIM3alluKd a30Ta B mouBe. Dukcanus a3ora CBOOOJHOKUBYITUMU H
aCCOIMATHBHBIMH MHUKPOOPTaHU3MaMH TOYBBI, CUMOMOTHUECKas (QuKcalus a3ora
pa3HbBIMH 000OBBIMU KYJbTypaMmH. 3HaU€HHE OWOJOTHYECKON a30TO(GHUKCAIMH TIPH
COCTaBJICHHH OajaHca a30Ta .

Conepxanue, ¢hopmbl HocHOpPHBIX COSAMHEHUH M MX MIpPEeBpallicHUE B IOYBE.
docdaTsl TOYBEHHOTO PAacTBOpaA, JAOWIbHBIE M CTaOWIbHBIE (ocdaThl. JnHammde-
CKO€ B3aUMOJICUCTBUE MEXIY pasHbIMU popMaMu GOoCPOPHBIX COSTUHEHUHN B TIOUBE.
JlocTymiHbie ¥ MOABWKHBIE (hOC(HATHI TOYBHI.

Ob6miee conepxanue u GHopmbl Kaiaus B mouBax. JlocTymHOCTh pa3HbIX (Hopm
KaJlis pacTeHusM. JIMHAaMUYecKoe B3aUMOJICHCTBUE PA3IMYHBIX (OpM Kallis B MOY-
Be. KaymiiHblil peXKUM MOYB B 3aBUCHMOCTH OT MX I'PAHYJIOMETPUYECKOIO U MUHEPa-
JIOTHYECKOT0 COCTaBa, U OT OOMEHHOM IIOTJIOTUTEILHOM CIIOCOOHOCTH. MeTOIbI
OTIpEJICIICHHS TMOABMKHOTO KaJiis B TIOUBE . [ pynmupoBKa MOYB IO COACPKAHUIO B
HUX TOJBIKHBIX (DOPM 2JIEMEHTOB MTUTAHUS.

ArpoxuMuyeckoe 0OCJIe0OBaHHUE MOYB JIJIsi OLEHKU 3(PPEKTUBHOTO IIOI0PO-
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usl. ATpOXMMHUYECKHE KapTOrpaMMbl M TACHoOpTa MOJied, UX MCIOJIb30BAHUE IS
OTpPEJIEICHHS ONTUMAIIBHBIX /103 U KOPPEKTUPOBKH PEKOMEHIYEMBIX /103 YI0OpEHUM.

Tema 3.2. ArpoxuMu4ecKasi XapaKTepUCTUKA OCHOBHBIX THIIOB Mo4B P®.
ATrpoXHMMHUYECKash XapaKTEPUCTHUKA NAaXOTHBIX OTHAEJBbHBIX PErMOHOB Poccuu. Arpo-
XUMUYECKUE TI0KA3aTeN JIEPHOBO-TIOA30IUCTBIX, CEPBIX JIECHBIX, YEPHO3EMOB M
KalTaHoBbIX MouB. CoJiepikaHue rymyca U MakpolJieMeHTOB (a3ota, gocdopa u Ka-
JMsl) B MOYBAxX, UX PEaKIUsl, EMKOCTh MOTJIOUIEHUS U COCTaB MOTJIOIIEHHBIX KaTHO-
HOB. [lopsi10K MUHHUMYMOB 00€CIIEYEHHOCTH PACTEHU OCHOBHBIMU 3JIEMEHTAMU MH-
TaHWS B PA3JIUYHBIX TUIAX [TOYB.

O} pexTUBHOCTD OTACIBHBIX BUIOB U (HOPM MUHEPAIBHBIX YIOOPEHUI MPU BO3/IETbI-
BAHUU CEJIbCKOXO3SMCTBEHHBIX KYJIBTYPp B PAa3JIMYHBIX ITOYBEHHO-KIMMAaTUYECKUX
30HaxX B 3aBUCUMOCTH OT CTENIEHH OKYJIbTYPEHHOCTH TIOYB U JPYTUX (PaKTOpPOB.

Tema 3.3. XuMuyeckasi MeJTHOPAIUA NTOYB

3HaueHuE MPOBEJICHUS XUMUYECKON MeIMopaluu Mnoys s 3emuenenust Poc-
cur. OTHOILIEHHE PA3HBIX CEIbCKOXO3SIMICTBEHHBIX KYJIbTYP K pPEakLMU CPEAbl U U3-
BECTKOBAHMIO KHUCJIBIX MTOYB. MeXaHU3MbI B3aUMOAECHCTBHS U3BECTH C TOYBOU. MHO-
TOCTOPOHHEE TMOJIOKHUTEIIBHOE BO3/ICHCTBUE W3BECTKOBAHMSI HAa pacTeHus: (mpsmoe
JIEUCTBUE) U KOCBEHHOE €ro BIIMAHME Ha (u3udeckue, GPU3NKO-XUMHUECKUE U OUo-
JIOTMYECKUE CBOWCTBA IOYBBI, 4 TAK)XKE HA €€ MUIIEBOU pexxuM. Posb n3BeCTKOBaHUS
KHCJIBIX [TOYB B MOBBIIICHUH YPOKAMHOCTH OCHOBHBIX CEIbCKOXO3SIMCTBEHHBIX KYJb-
Typ. V3BecTKOBaHME KHUCIBIX MOYB — 3TO HEOOXOAUMBIA (HoH 11 dPPeKTUBHOTO
JNEWCTBUSL YIOOPEHUN M TOBBIIICHUS IUIoa0poaus 1modyB Poccuu. Ponb kanpius u
MarHusi B TUTaHUH PACTCHUI.

Ornpenenenue HyIa€MOCTHU MMOYBHI B U3BECTKOBaHUU. Pacuer 103 u3BectH (1o
BEITUYMHE THUJIPOJIUTUYECKON KHCIOTHOCTU, & TAKXKE MO BEIWYMHE OOMEHHOW KHC-
JIOTHOCTH C YYE€TOM IpaHyJIOMETPUUYECKOTO COCTaBa MOYBBI U T.1.) IPU OCHOBHOM U
MOAACP>KUBAIOIIEM M3BECTKOBaHUU. OUepeTHOCTh MPOBEICHUSI U3BECTKOBAHUS B 3a-
BUCUMOCTHU OT CTENEHU HY>KJa€MOCTH MOYBBI B U3BECTKOBAHUU M COCTaBa KYJIbTYP
ceB0000pOoTOB. 10361 M3BECTKOBBIX yao0peHuil. CpoKu U CocoObl BHECEHUS H3Be-
cTu. JUIMTENbHOCTh NEUCTBUS U MEPUOJIUYHOCTD U3BECTKOBAHUSI.

Bunpl u3BecTKOBBIX yno0peHuil (TBepAble U MSTKHE U3BECTKOBBIEC MOPOJbI).
Hcnonb30BaHre pa3IUYHbIX OTXOJOB MPOMBIIIJIEHHOCTH JJIsl U3BECTKOBAHUS IOYB.
ArpoTexHu4ecKkrue TpeOOBaHMUSI K M3BECTKOBBIM ynoOpeHusM. OreHKa KadecTBa W3-
BeCTKOBaHMS. TpeOoBaHMsA K KauyeCTBY M3BECTKOBBIX yA0OpeHUI (TOHHWHA MOMOJIA,
COJIep>KaHKME U3BECTKYIOIIETO Hayasa, BJIaXXHOCTh, COOTHOILICHUE KaJIbIIUS U MarHus).
ArpoTexHu4eckrue TpeOOBaHMS TPU MPOBEJACHUU W3BECTKOBAHUS M JKOJOTUUYECKHE
OTpaHUYCHMs, OCOOCHHO TMPHU HCIOJH30BAaHUU OTXOJOB MPOMBIIUICHHOCTH U MECT-
HBIX COJIEpKAIIUX U3BECTh MAaTEPUAIIOB.

BrusiHre n3BeCTKOBAaHMS KHUCIHBIX TTOYB HA KOHEYHYIO 3(PPEKTUBHOCTH TIpUMeE-
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HEHHUs BHOCHUMBIX MUHEPAIbHBIX U OpraHMYecKUX yaoOpeHuil. OleHKa 3KOHOMUYe-
cKoM 3¢ (HEKTUBHOCTH U3BECTKOBAHUSI.

HeobxoaumMocTh XUMHUYECKON METUOpAIlMU COJIOHIIOB, B3AaUMOJICHCTBUE TUTICA
C Mo4YBOM. BiusiHue runcoBaHusi Ha arpopuznyueckue U (PU3NKO-XUMUYECKUE CBOM-
CTBa MOYBHI.

Pacuer 1035l rUIca Mo coepKaHUIO MOTJIONIEHHOTO HATPUS B MOYBE.

TpebGoBaHus K HKOJIOTHYECKON 0€30MMaCHOCTH MaTepUaioB, MPUMEHIEMbIX JIJIs
TUIICOBaHUS COJIOHIIOBBIX MOYB. CIOCOOBI BHECEHUS TUIICA B 3aBUCUMOCTH OT TIIyOu-
HBI 3aJIETaHUs COJIOHIIOBOTO TOPU30HTA U TTyOMHBI 00paOOTKH MOYBBL. ATPOIKOIIO-
IrMYECKUE M arpoTeXHUYECKHe TpeOOBaHMSI K MPOBENICHUIO TUIICOBaHUA. BrusHue
TUIICOBAHMS COJIOHIIOBBIX IOYB HA YPOKAUHOCTh CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp U
b exTuBHOCTH yoOpenuid. [lpumeHeHus rumnca u Apyrux NoJ00HBIX MaTEPHAIIOB
Ipyu BbIpaiyBaHus 6000BbIX TpaB. [IpuemMsl moBeImeHust 3¢hHEKTUBHOCTH THIICOBA-
HUSL.

Pa3nen 4. MunepajibHble U OpraHudeckue ya00peHusi.

Tema 4.1. MuHepaJjibHbIE Y100peHUsI

CoBpeMeHHOE COCTOSIHUE U MEePCIEeKTUBbI MTPOU3BOICTBA U MPUMEHEHHUS y100-
penuit B mupe u Poccun. CripbeBasi U sHEpreTuyeckas 0asza JJis Mpou3BOJICTBA ya100-
penuii. OCHOBHOW acCOPTMMEHT MHHEPAIbHBIX YAOOpPEHHUI: MpoCThie (a30THEHIE,
dbocdopHbie, KAIUWHBIE U MUKPOYIO0OPEHUS) U KOMIUIEKCHBIE (MHOTOKOMITIOHEHTHBIC
— CJIOKHBIE, CII0KHO-CMEIIIAHHBIE U CMENIaHHbIe). DOPMBI TBEPIBIX U KUJKUX MUHE-
panbHBIX yaoOpeHuit. [lepecyeT 103 MEHCTBYIOMIETO BEIIECTBA B MAaCCy KOHKPETHBIX
yInoOpeHuit U 0OpaTHBIN pacyer.

DU3NKO-MEXaHUYECKUE CBOMCTBA yIOOPEHUIA: BIa)KHOCTh, TUTPOCKOTTMYHOCTD,
npeaenbHas BIaroeMKOCTb, INIOTHOCTb, YTOJI €CTECTBEHHOTO OTKOCA, TPaHyJIOMETPH-
YECKUU COCTaB, MPOYHOCTh TPaHyJ, CICKHUBAEMOCTh, pacceBaeMocTh). TpeboBaHus
rocynapctBeHHbIX cTanaaptoB (I'OCT) u Texuuueckux ycnoBuil (TY) k kauecTBy
MUHEPATbHBIX YI0OpEHUHN.

A30THBIE y100peHHuSs.

Ponb a3oTa B *W3HU pacTeHUil. 3aKOHOMEPHOCTU MEPBUYHOMN U MOCIIEYIOIEH
aCCUMMWJISIIMU a30Ta pacTeHussiMU. OCOOCHHOCTH MUTAHUS PACTEHUH aMMOHUIHBIM U
HUTpaTHBIM a30ToM. Cozeprkanue u TpaHcPopManus pa3IudHbIX PopM a3oTa B MOY-
Be. Kpyrosopot azora B mpupoze. [Ipoieccsl ammonndukamniu, HUTpupUKaIUu, ae-
HUTpUdUKauu, prukcanuu azora atMochepsl U TyMUPUKAIIUN.

Knaccudukanus u acCOpTUMEHT a30THBIX YAOOPEHUH, U CIIOCOOBI UX TMOTyYe-
HUSL.

Teepapie azoTHbIe ynoOpenus. CocTaB, CBOMCTBA, B3aUMOJICHCTBUE C TIOYBOH U
MeTaboIM3M B MOYBE PA3TUYHBIX (POPM a30Ta BHOCUMBIX ynoOpenuit. OcobeHHOCTH
MIPUMEHEHUST OCHOBHBIX ()OPM TBEPJIBIX yI0OPECHUIA.

XKunkue azoTHBIC YAOOPEHMS, X COCTaB, CBOMCTBA, MPEBPAICHUE B MOYBE U
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O0COOEHHOCTH MPUMEHEHHSI.

bananc azora B 3emuienienuu crpanbl. CriocoObl CHUXKEHUS MOTEPb, MOBBIIIE-
HUS 3(PPeKkTUBHOCTH U KOIPPUIIMEHTOB HCIOIb30BaHUS a30Ta BHOCHUMBIX MHHE-
panbHBIX ynoOpeHuit. CoOitoJieHue 3KOJIOTMUECKUX TpeOOoBaHUN mpu Oe30macHOM
MPUMEHEHUH a30THBIX yI00pEHUIH.

®DochopHbIe Y100peHUs.

CrIpbeBast 6a3a, CriocoObl TOJIYYEHUS U acCOPTUMEHT (hocopHBIX yao0peHuit
B Poccun. Knaccudukanus goc@opHbix y1oOpeHuid B 3aBUCUMOCTH OT UX COCTaBa U
pPacTBOPUMOCTU B Pa3NIMYHBIX pacTBopuTesix. CBOMCTBA OCHOBHBIX BUAOB Pocdop-
HBIX yJIOOpEeHUH, WX B3aUMOJCHCTBUE C MOYBOM U 0coOeHHOCTH mpumeHeHus. Cy-
nepdocdat npoctoii u nBoMHON. [IpeumyiiecTBa rpanynupoBanHoro cynepdocdara
nepea nopomkoBuIHbIM. [Ipenunurar, nuiak ¢pocdopHblil (Tomacuuiak), Tepmodoc-
datel, T1aBieHsle MaraueBbie (ocdatel, hochar odbechropennsiit. DochoputHas
MyKa U ycioBusa ee 3hdexkTuBHOro npumeHeHus. PocPopruToBaHUE KHUCIBIX IOYB.
®ochop B 3emnenenuu Poccun. [lpuemsl noseimenust 3QpheKTUBHOCTH (POCPOPHBIX
ynoopenuii. HeoOxomumMocTs riryookoit 3aaenku (ochopHbIX y100pEeHU, BHOCUMBIX
JI0 T0ceBa, 0COOCHHO NPH HelocTaTKe Biaru. Beicokas 3¢(HEeKTUBHOCTH JIOKAIBHBIX
CrIocO0OB BHECEHUSI BOJIOPACTBOPUMBIX (hochopconepxkamux yao0OpeHuit (0coOeHHO
Ha KHUCJIBIX MOYBaX C MOBBIIEHHOMN P-(hukcupytoiei crnocoOHOCTHIO) U MPUTTOCEBHO-
ro (psankoBoro) ynoopenus. Brnusaue dhochopHbIX ya0OpeHUI Ha ypokail pa3mud-
HBIX KYJIBTYp U €r0 KauecTBO.

Kaumniinbie ynoopenmust.

CoipbeBas 6a3za, criocoObl MOJTYYEHUSI U aCCOPTUMEHT KaJUNHBIX YI0OpEHUM.
[TpombliniuieHHble KanmuiiHble ynoOpenus. CocTaB M CBONMCTBA OCHOBHBIX KaJUHHBIX
ynoopenuit. Xjaopucteiii kanuid, 40% kanuiiHas coJib, XJOPKAJIUNA — SJIEKTPOJIUT, Ka-
JMMarHe3us, Kajnuii cepHOKUCIIbIA. ChIpble KAIMITHBIE COJIM U MECTHBIE Kaauhcoaep-
JKaIUe MaTepHUalbl, SKOJOTUYECKHE M SKOHOMUYECKHE OTPAaHUYEHUS UX TPUMEHe-
HUSL.

[IpeBpamienrie B mouBe M ycioBUS OA()PEKTUBHOTO MPUMEHEHUS KATHIHHBIX
ynoopennit. OTHOIIEHHWE Pa3IUYHBIX KYJIbTyp K (opMaM KadWHHBIX yAOOpEHHIA.
Ponp u Gananc xanus B 3eminenenuu P®. Ycnosus a3 pexTuBHOTO MpuMEHEHUs Ka-
JUUHBIX YIOOpPEHHI, UX POJIb B MOBBIIICHUN YpOXkKasi U KauecTBa MPOIYKIMH, YCTO M-
YUBOCTHU CEITHCKOXO03SHUCTBEHHBIX PACTCHUI K HEOJIArONMpUSTHHIM BHEITHUM YCJIOBU-
SIM.

MuxpoyaoopeHnus.

3HauYCHUE MHUKPODJIEMEHTOB B KU3HHM PACTEHUU. Y CTAaHOBJICHUE HEOOXOIUMO-
CTH BHECEHHS MUKPOYIOOPEHHI B 3aBHCHMOCTU OT PE3YyJIbTAaTOB arpOXUMUYECKOTO
oOcne0BaHMs MOYB HA COJEPKAHME TOJBIKHBIX (DOPM MHUKPODJIEMEHTOB, a TaKKe
OT OMOT€OXMMHYECKOM 30HBI, BHECEHHS U3BECTH, OMOIOTHYECKUX OCOOEHHOCTEN BbI-
pammBaeMoil KylIbTYphl M APYTHX YCIOBUH. YI0OpeHUs, CoAepk aiiue MOJUOCH,
00p, LIMHK, Mapranen u Meab. Poiab MUKpOy10OpeHuii B MOBBILIEHUH YPOKAHHOCTH U
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YIIYYIIEHUH KauecTBa MPOAYKIMH MPU UHTEHCUBHON TEXHOJIOTMH BBIPAIIMBAHUS C/X
KylbTyp. Jl03bl CpOKM M CHOCOOBI MPUMEHEHHs MUKpoynoOpenuit. Kontpons 3a
HaKOIUICHUEM B TIOYBAX M PACTEHUAX TSKEIIBIX METAJJIOB, UCIIOIb3YEMBIX B KAUECTBE
MUKPOYI00pEHHIA.

KomiuiekcHble y1o0peHusi.

[loHsiTHE O KOMIUIEKCHBIX (CJIOXKHBIX, KOMOMHHMpPOBAHHBIX M CMEUIaHHBIX)
ynoopenusix. X sKOHOMUYECKOE M arpoTeXHHYeckoe 3HaueHue. lIpenmyiiectBo u
HEJIOCTATKHU MCMOJIb30BaHUS KOMIUIEKCHBIX U MPOCTHIX YA0OpEHUH.

CocraB, cBoiicTBa U OCOOCHHOCTH MPUMEHEHHUS KOMIUIEKCHBIX YAOOpEHUM.
Ammodocel, HUTpoaMMO(ochkl U1 HUTPoaMMOpOCKH, azodocka U azodoc, KaauiHas
cenutpa. Marauitammonuiidocdar OOpHBIN, MOTUOACHU3UPOBAHHBIA U C JIPYTUMHU
MUKpOdJIEeMeHTaMHu cynepdocdaTbl. XUMUYECKUE MPOLECCH, JeKAallhue B OCHOBE
MIPOU3BOJICTBA CIIOKHBIX M KOMIUIEKCHBIX y10OpeHuid. XKuakue KoMIUIeKCHbIE y100-
pennsi. CocrtaB, CBOICTBA, COOTHOIIEHUE IMUTATEJbHBIX BEIIECTB B KOMIUIEKCHBIX
yIOOpEeHUsIX U OCOOEHHOCTH MX MpuMeHeHHus. CMemaHHble yJo0peHus, X MPUro-
ToBJeHUE. [IpaBuia TyKocMellIeHHs, arpOTEXHUYECKUE TpeOOBaHUS K TyKOCMEIle-
HUt0. OCOOEHHOCTU MPUMEHEHHUS CMEIIAHHBIX YI00PEHUIM.

Tema 4.2. Oprannyeckue y1o0peHusi.

3HaueHHUE HaBO3a U JIPYTUX OPraHUYECKUX yIOOPEHUI B MOBBIIICHUH YPOXKACB

CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP M IIOAOPOAUs TouB. OpraHuydeckue yaoOpeHus
KaK MCTOYHHUK DJIEMEHTOB MHUTAHUS JJIsi PACTEHUN U MX POJb B KPYrOBOPOTE MHUTa-
TEJBHBIX BEIIECTB B 3eMJICICIUU. Y ACIbHBIA BEC HABO3a M JIPYTUX OPraHUYECKUX
ynoOpeHuit B 0011eM OanaHce SJIEMEHTOB MUTaHUA. 3HAYeHUE HaBO3a KaK MCTOYHMKA
MOTIOJTHEHUS 3a1IaCOB OPTraHWYECKOTO BEIIECTBA B MOYBE U CO3/IaHUU 0e31e(PUITUTHO-
ro 6ayianca rymyca B mouyse. Poyib opraHudeckux yaoOpeHuil B MOBBIIICHUH dPPek-
TUBHOCTU MTPUMEHEHUSI MUHEPATbHBIX YI0OpEHUH.
Omutata HaBO3a M JPYTUX OPTraHUYECKUX YAOOpPEHUN MPUOaBKaMH ypOKAEB CEIbCKO-
XO3SMCTBEHHBIX KYJIBTYP B PA3IMYHBIX MOYBEHHO-KIMMATHYECKUX 30HaX. CoBMeCT-
HOE MMPUMEHEHNE OPTaHNYECKUX U MUHEPATBHBIX y100peHnid. Pa3HOBUIHOCTH HABO-
3a - MOJACTWJIOYHBIA U OECTIONCTHUIIOUHBIA (KUIKUI U TOMYKUJIKUI) HABO3, UX CO-
CTaBHBIC YaCTU. XMMUYECKHUIA COCTAB M KaYe€CTBO HABO3a PA3IUYHBIX )KHBOTHBIX

IToacTHI04HBIN HABO3.

XVMMHUYECKHI COCTaB M KAa4eCTBO TOJCTUJIOYHOTO HAaBO3a B 3aBUCHUMOCTH OT
YCIIOBUM KOPMJICHHS, BHJIOB XWUBOTHBIX M TMPUMEHSEMOW MOJCTUIKUA. Buasl mon-
CTWIKH, €€ 3HAaYCHHE, COCTaB U NMPUMEHEHHE. BhIX0 ] HaBO3a B 3aBUCUMOCTH OT BHJIa
¥ BO3pacTa CKOTa, YCIOBUM KOPMJICHHS H cojaepkaHus. CrocoObl XpaHEeHUsT HABO3a,
MIPOIIECCHI, MPOUCXOISIINE TIPH ATOM, MX olleHka. Kiaccudukanus HaBo3a mo cremne-
HU pa3ioxkeHus. XpaHCHHE HABO3a B HABO3OXPAHIIIUIIE W B TOJIC. 3HAUCHUE KUKE-
MpUEMHUKOB. [IpreMbl MOBHIICHNS KaueCcTBa M yIOOPHUTEIHLHON 1IEHHOCTH TMOICTH-
jJouHoro HaBo3a. KommoctupoBanue ero ¢ Topdhom u dochoputHoii mykoi. Jloza u
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riyOMHa 3amaimiky MOJACTUIIOYHOIO HaBO3a B PA3JIMYHBIX MOYBEHHO-KIMMATHUYECKUX
ycioBusix. KoadduimenTsl Mcnonb30BaHus 3JIE€MEHTOB MUTAHUS W3 HABO3a U UX
cpaBHeHue ¢ ycBoeHneM NPK u3 MuHepanbHbIX yA0OpEeHUH.

BecnioacTn/j104HbIM HABO3.

CocraB u yaoOpuTebHasi IEHHOCTh B 3aBUCUMOCTH OT BHJAa CKOTA U BJIAXKHO-
CTH. BBIX0OJ MOMY)UAKOTO HaBO3a U HABO3HBIX CTOKOB. JIOCTYIMHOCTh PACTEHUSIM OC-
HOBHBIX THUTATEJNbHBIX BEIIECTB OECMOACTHIOUHOTO HaBo3a. KoadduimeHTsl uc-
MOJIb30BaHUSl MUTATENbHBIX BemnlecTB. KapaHTuHHAas BbIIepKKa M XpaHeHue Oec-
MOJCTUIIOYHOTO HaBo3a. OCOOEHHOCTH TPUMEHEHUS, JKOJOTHYecKHe Oe30macHbIe
rOJIOBBIE JI03bl CPOKH BHECEHUS M CTIOCOOBI 3a/I€TIKH.

HaBo3znas xmxka, ee coctaB U xpaHeHue. J{03b1 HABO3HOM KUK TPU OCHOBHOM
BHECEHUM M TMOAKOpMKax. lcroyib30BaHME HABO3HOW JKWKU JJIsi MPUTOTOBIICHUS
TOPGSHBIX KOMIIOCTOB (B TOM 4Hclie ¢ JoOaBiaeHuEeM (ochOpUTHON MYKH).

[ITryuit mOMET, BBIXO/ M COCTAaB MIOMETA OT Pa3HbIX BUIOB MTHIIbI, XPAHCHUE U
O0COOEHHOCTH €ro npuMeHeHus. Vcrnoap30Banne noMeTa Jjisi MPUroTOBICHUS KOMITO-
CTOB.

Top¢, Topdsinbie KOMIOCTHI M Apyrue (HeTPaAULIMOHHbIE) OPraHUuYeCKue
yao0penus. 3ejieHoe yno0peHue.

3anacsl Topda B Poccuu. Buabl u tumsl Topda (BepXoBoii, MEpexoqHON U HU-
3MUHHBIN), UX arpOXMMHUYECKash XapaKTepUCTUKA W MPUMEHEHHE B CEIHCKOM XO3sIi-
ctBe. ConepkaHne MUTATENbHBIX 3JIEMEHTOB B Topde u ero 3aroroBka. HaBo3 Ha
topdsHoit moactuike. Topdho-HaBo3HBIE, TOPHO-HABO3HO-POCPOPUTHBIE KOMIIOCTHI.
Topdo-xmkeBsie U TOpPo-KuKEBbIE-POCPOPUTHBIE KOMIIOCTHI.

Herpaaummonnsie oprannyeckue yaoOpeHus: — Canpornesid, U3 0CaJKoB CTOY-
HBIX BOJ U TBEPJIBIX OTXOJ0B KOMMYHAJIBHOTO XO3fWCTBa W T.I. TpeboBaHUS K HX
sKojorudeckoit Oe3zomacHoctu. CojiomMa, Kak HEMOCPEICTBEHHOE OPTraHHYeCcKoe
yI0OpeHHe B COYETAHUU C A30THBIMU YJOOPEHUSIMU WIIM C BhIpAIIMBAHUEM U 3allalll-
KOl 000OBBIX KYJIBTYD.

3enenoe ynobpenne. Ero 3Hauenue B jene o0oramieHusl Mo4YB OpraHuYeCKUM
BEIIECTBOM M a30TOM. D¢ (HEKTUBHOE MPUMEHEHHE 3eJIeHOTO yaoOpeHusi B Poccun,
€ro 3HAYCHHE JJISl YIIYUIICHHS! TUIOJOPOIHS TIOUB JIETKOTO TPaHyJIOMETPUIECKOTO CO-
ctaBa. PacTeHust — cupeparbl U CiOCOOBI UX UCIIOIB30BaHUS Ha 3€JICHOE yI00peHHE.
[Ipumenenne MuHEpaIbHBIX ynoOpeHui moj cuaepatbl. Mcmons3oBaHue OakTepu-
BHBIX TPETapaTOB HUTPAruHa U pu30TOphUHA.

TexHo10rUs NPUMEHeHus YA100peHmid.

Onpenenenrne TOTPEOHOCTH XO34WCTBA B MHHEPATBHBIX W OPTraHUYECKUX
yIOOpEeHHUsIX U pa3MepoB WX TOAOBOro HakoruieHws. [lyTu yBenwdeHHsl BBIXO/A
HABO3a W TMPOM3BOJICTBA PA3IMYHBIX KOMITOCTOB. TEXHOJOTHS MPUMEHEHHUS MHHE-
pPANTBbHBIX M OPTaHMYECKUX YAOOpeHHi. TeXHOJIOTMYeCKHe CXEeMbl M OCOOCHHOCTHU
BHECECHMSI MUHEPAIBHBIX, TBEPJBIX M XKUAKUX OpraHudeckux ynoOpenuit. TpeOGoBa-
HUS TI0 OXpaHe M 0Oe30MaCHOCTH >KH3HEACSATEIHPHOCTH B YCIOBUAX MPOW3BOJICTBA,
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XpaHEeHUs] U MPUMEHEHUsS MUHEPATbHBIX M OPraHUYECKUX yAO0OpeHHil. DKonoruye-
CKH€ M CAaHWUTApHO T'MTMEHUYECKHE TPeOOBaHUS NMPHU UCIOJIb30BAHUU HETPATUIIMOH-
HBIX OpTaHUYECKUX yJA00peHui. MakcumanbHas OKyImaeMoCTb MUHEPAJIbHBIX U Opra-
HUYECKUX YAOOPEHU MPU UX PAlMOHAIIBHOM M COBMECTHOM MPUMEHEHUHU B CEBOOO-
OpOTax WM MPU YEPETOBAHUU C/X KYIbTYP.

Pa3znen 5. Cucrema yao0penmusi.
5.1. OcHOBHBbIE MPUHIMIILI OCTPOEHUSI CUCTEMBbI YA00peHUsI B OBOLIHOM ce-
BOOOOpOTE.

MakcumanbHasi OKYIaeMOCTb MUHEPAIbHBIX U OPTAHUYECKUX yIOOpEHUM Mpu
WX pallMOHAIBLHOM M COBMECTHOM NMPUMEHEHHH B CEBOOOOPOTAX WIJIM IMPH YepeaoBa-
HUHU C/X KYJIbTYD.

[Tonsatue o cucteMe yaoOpeHHUs: B X035HCTBE, CEBOOOOPOTE (OBOIIIHOM), MOJIO-
JIOM U IUIOJIOHOCAILEM caay, MPU BBIPAIIMBAHUM OTHAEJIBHBIX STOJHBIX U JPYTUX
KYJIBTYD.

3amaun cUCTEeMbl yIOOpEeHHs] TPU HOPMAaJbHOM M WHTEHCHUBHOW TEXHOJIOTHH
BBIPAIIUBAHUS OBOIIHBIX, TUIOAOBBIX, ATOMHBIX KYJIBTYpP, MHOTOJETHHX OOOOBBIX
TpaB U IPYTUX PACTCHUIA.

Omnpenenenre NMOTPEOHOCTH OBOIIHBIX, IUIOAOBBIX, ATOJHBIX U HEKOTOPHIX
JIPYTUX KyJIbTyp B MUTATENbHBIX BelllecTBaX. JIMHaMuKa MOCTYIUIEHUSI TUTATEIbHBIX
BEIIIECTB B OBOIIHBIE, TIJIOJIOBBIE, SITOJIHBIC, MPOMAITHbIe 1 O000BBIE KYJIBTYPHI B CBSI-
3M ¢ 3QJICJIKOM YIO0OpEeHHI B pa3HbIC CJIOM MOYBBI. BRIHOC NMUTATENBHBIX BEIIECTB Ha
enuHUIy ypokas. KoaduiumeHTsl UCTONb30BaHMS MOJABUKHBIX NMHUTATEIBHBIX Be-
IIECTB U3 MOYBHI, & TAK)KE U3 OPraHUYECKUX U MUHEPAIbHBIX YI0OpEeHUN B UX Mpsi-
MOM JCHCTBUU U TIOCHeNeHCTBUN (M 32 ceBOOOOPOT). Mcnonap30BaHne OBOIIHBIMU U
JIPYTUMHU KyJbTypaMH a30Ta MOKHUBHO-KOPHEBBIX OCTAaTKOB KJIEBEpa M APYTrux 00-
00BbIX pacTeHul. [ pynmupoBKa pa3HbIX MOYB MO BEIMYUMHE OOMEHHOW KHUCIOTHOCTHU
U TI0 COJIEP>KaHUIO MTOABUKHBIX MUTATEIbHBIX BEUIECTB.

Mertonpl onpeneneHus 103 yAoOpeHui Ha OCHOBE MPSMOTO UCTIOh30BaAHUS Pe-
3yJHTATOB TMOJIEBBIX OIBITOB U arpOXUMHYECKOTO 00CIICIOBaHUS MOYB (arpOXuMHUYe-
CKHUX KapTorpamm). bamaHCOBO-pacyeTHbIC METONBI OMpPEACNICHUS 03 yIOOpECHH.
PacueT 103 muTaTeIBHBIX BEIIECTB METOJIOM dJIEMEHTapHOro OanaHca, pacuer 103 N,
P,0s, K;O (B xr Ha 1 ra) Ha mpubaBky yposxkas. OmnpeaeneHue 103 dJIEMEHTOB MTUTa-
HUs (Ha MPUMEpE OBOIIHBIX KYJIBTYpP) METOJAOM HOpMaTtuBHOro Oananca. Kommiekc-
HBI METON ompeneneHus 103 yaoOpeHuil. lcmonb3oBaHuE BBIYMCIUTEIBHBIX
CPEACTB P pacyeTe 103 MUTATEIbHBIX BEIIECTB HA INIAHUPYEMbIN YPOKaid.

OreHKa arpoOXMMHUYECKHUX MOKa3aTeNel MOYB MoJied CeBOOOOpOTa U TIOA0BO-
ATOAHBIX HACAKJICHUN C TOYKH 3PEHUSI TPOBEJACHUS XUMHUUECKON METUOpalvu, Mpu-
MeHeHHUsT (HOCHOPUTHON MYKH M BHECEHHUS MUHEPAIBHBIX U OPraHUYEeCKUX yAoOpe-
HHM.

Pa3paboTtka cuctem yao0OpeHus Ha MIIAHUPYEMBINA yposkald, TOJOBBIX U KaJleH-
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JApHBIX IIJIAHOB IIPUMCHCHU A y,[[06p€HI/II>’I B OBOIIHOM C€BOO60pOT€ N B MHOTI'OJICTHHX
IJI0JOBO-ATOJHBIX HACAKICHUAX (B KOHKPCTHEBIX ITOYBCHHO-KIMMATHUYCCKUX YCIOBU-
HX) C UCIIOJIB30BAHUCM BBIYUCIUTCIIBHBIX CPCACTB.

5.2. Oco0eHHOCTH NUTAHUS U YA100PEeHHUsI OCHOBHBIX OBOIIHBIX, IJI0I0BBIX,
SITOIHBIX U JIEKOPATHBHBIX KYJbTYP, a TaK:Ke KapTodessi H MHOI0JIETHUX 0000-
BbIX TPaB.

Oco0eHHOCTH NMUTAaHUS U yI0OpeHUs 0eTOKOYaHHOW KamyCThl, CTOJIOBOM CBEK-
JIbl, MOPKOBH, OTyplla, TOMara, Jiyka (Ha pernky), kabauykoB NMpPU HOPMAJIbHOWU U HH-
TEHCHUBHOW TEXHOJIOTUSAX BBIPAIIMBAHUS B OTKPBITOM I'PYHTE, TUIOJIOBBIX, SITOJHBIX U
JIEKOPAaTUBHBIX KYJIbTYpP Ha JIEPHOBO-TOIA30JUCTOM, CEPOM JIECHOM, BBIIIEIOYEHHOM
YEpHO3€EME, a TAKKE Ha NTOYBAX B 3aCYLIIMBBIX YCIOBHSIX.

Marematuyeckue (QOpMyIbl JUIsl pacueTa ONTHUMAIbHBIX 703 MHUHEPAIbHBIX
yI0OpeHHl Ha TUIAHUPYEMBIM ypoKail MU MX HCIHOJb30BaHUE B COCTaBJICHUU TMPO-
rpaMM JjIsl pa3pabOTKU CUCTEMbI yI0OpEHUs TOJIOBBIX U KaJeHAApHBIX IMJIaHOB. BhI-
O0p ONTUMAaIBHBIX TEXHOJIOTHYECKUX CXEM U Olepaluil Mo UCIOIb30BaHUI0 OpPTraHu-
YECKUX U MUHEPAJIbHBIX YAOOPEHUH, XUMUYECKUX METUOPAHTOB C yU4E€TOM KaTeropui
arpoJyianima@ToB U arpo’KOJIOTHYECKUX TPEOOBaHUI, a TAKIKE C YUETOM pallMOHAIIb-
HOTO (PKOHOMHOT0) PAacXOJ0BaHMS MMEIOIIUXCA cpelicTB. KoppeKTupoBKa ToJOBBIX
7103 YAOOPEHHI ¢ y4eTOM M3MEHSIOIIMXCS MapaMeTPOB MO COACPKAHUIO TIOIBUKHBIX
MUATATEJIbHBIX BEIIECTB, U CTEIEHU 3POAUPOBAHHOCTH, a TAKKE C YUYETOM MpeJIlie-
CTBEHHHKa (MHOTOJIETHHE 0000BBIE TPaBhI, BHIPAIIMBAEMbIE B OBOIIHBIX CEBOOOOPO-
Tax).

Oc00EHHOCTH MHUTAHUS U TMPUMEHEHUS yIOOpEHU B MHOTOJIETHUX TIJI0JI0BO-
ATOJIHBIX HACAKICHUSX B CBSI3U C TUHAMUKOW MOCTYIJICHUSI B HUX MTUTATEJIbHBIX Be-
IIECTB.

[lutanve U ynoOpeHHE OBOIIHBIX KYIbTYp, BBIpAIIMBAEMbIC B 3aIUIEHHOM
TPYHTE Ha MaJoOOBEMHBIX CyOCTpaTax C KaneJIbHbIM MOJMBOM U C OJHOBPEMEHHBIM
BHECEHHUEM (C PACTBOPOM) MUTATEIbHBIX BEUIECTB.

MakcuMaibHble 3Koorudecku oesomnacHbie 10361 N, P,Os, K,O u Mukpoaite-
MEHTOB TPU BBIPAIMBAHUH OBOIIHBIX KYJIBTYP B OTKPHITOM U 3aIUIIICHHOM TPYHTE,
a TaKXKe I TUI0JI0BO-SATOIHBIX KYJIbTYp. ATPOIKOJIOTHYECKUE TPEOOBAHMS K MUHE-
paNbHBIM YI0OPEHUSIM, MPUMEHSIEMBIE B OBOITIEBOICTBE 3AIUIIICHHOTO TPYHTA.

DKOJIOTO-TUTEHUYECKUE TPEOOBaHUS W TapaMeTphl KadecTBa IMOIydacMOM
MPOAYKIIMM OBOUIHBIX, MJIOJOBBIX U STOJHBIX KYJIBTYp, OKYIIa€MOCTh OJHOTO KI' MH-
tatenapHOro BemecTa (N, P,Os, K;O) MunepanbHbIX ya1oOpeHuid mpu BhIpAIIMBAHUH
OBOIIHBIX, MJIOJIOBBIX, SITOJIHBIX U APYTUX KYJbTYp MO 0a30BbIM TEXHOJIOTHUSM.

OnbIT IpOorpaMMUpPOBaHUS ypoxkaeB M 3Q(HEKTUBHOCTH YAOOPEHUI C y4EeTOM
0COOEHHOCTEH MOTO/TBI.
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4.3 ConeprxkaHue JeKIHil, 1Tab0paTOPHBIX 3aHITHI U KOHTPOJIbHBIE MEPOTIPUSATHS

Y KaJus Ha TNIaMeHHOM ¢oTomeTpe (B

TEX K€ 00bEKTaX).

Tabmuma 4
Coaep:xaHue JieKIUH, JJa00OPATOPHOI0 NMPAKTUKYMAa H KOHTPOJIbHBIX
MEpPONPUATHH
®opmupyem Bu
Ne u Ha3BaHue JIaDOPATOPHBIX/ [ A
Ne NPAaKTHYEeCKUX/ CEMUHAPCKHUX e KOHTPOIBH | (oon-
- Ne pazniena P N P ROMIEAL HIH oro 0:1°B0
n/n 3aHATHH C YKa3aHUEM i 4acoB
. MepOonpusT
KOHTPOJIbHBIX MEPONPUSITHH st
1. Paspnexn 1. BBoaHbIH. 2
Tema 1.1. Arpo- | Jlekuusa Ne 1 Arpoxumus - nayunas | OIIK -1 2
XUMHSI - Hay4- | OCHOBA XMMHU3ALIUU
Hasi OCHOBA XH- | U MHTCHCU(DHUKAIIUU 3EMIICICIHSL.
MH3aIHHU
U  UHTeHcudu-
Kanuum 3emJieje-
JInsl.
2 Pa3znen 2. XuMu4yeckuil coCTaB U KayeCcTBO ypoxkasi. OCHOBbI MHUTAHHUS 12
yp
pacTeHmi.
2
Jlekmmst Ne 2 Xumuuecknii coctaB u | OINK -1
MUTaHUE PACTCHUIA
Tema 2.1.
XumMuyecKui 5 5 1 1
COCTAB 1 ga oparopHas pabota Ne OIIK —
nutanme pacre- | ONPEACICHNE  CONEPKAHUA  CYXOro
—_— BEIIECTBA U BIIATM B CBEXEM PaCTH- 3amuTa pa- 5
Tema 2.2 TETLHOM MaTepuase (OBOIIax, TI0axX| 60T
KoMmIeKcHast U AroJlax), YCKOPEHHOE MOKpPOE 030-
IHATHOCTHKA neHue o ['mH30ypr.
NATAHUS pacTe- gaGOpaTopHaﬂ pabota Ne 2 ) OIIK-1
. MpeeNICHNe COJEpKaHusl OOIIEero
HUH. e Aep t 3amuTa pa-
a30Ta U CHIPOTO MPOTEHHA B pacTe- 60T 2
HUSAX TIOCIIE MOKPOTO O30JICHHUS MHUK-
pomeronoM Kwenppais.
JlaGopatopnast pabora Ne 3 Ompene-{ OIIK-1 | 3amura pa-
nenue conepxanus pochopa Ha POK 60T 2
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n/n

Ne paznena

Ne u Ha3BaHue J1a00paTOPHBIX/
NPAKTHYECKUX/ CEMMHAPCKHUX
3aHATHH C YKa3aHUEM
KOHTPOJIbHBIX MEPONPUSTHH

®opmupyem
ble
KOMIIeTeHIIH
|

Bun
KOHTPOJIbH
oro
MepOnpusT
us

Koa-Bo
JacoB

Jlaboparopuas pabota Ne 4 Ompene-
JICHHE BBIHOCA D3JICMEHTOB IHTAHHUS
IJIAHUPYEMBIM  YPOXKAa€M  OBOIIHBIX,
TUIOJIOBBIX M SITOJHBIX KYJIBTYP

OIlIK-1

3amura pa-
oot

JlaGopatopnast pabora Ne 5 Busy-
anbHAsI W XUMHUYECKas JIMArHOCTHKA.
Omnpenenenue coiepaHusi HUTPATOB
B OBOILHOW MPOAYKLIHH.

OIlIK-1

3amura pa-
oot

Pa3pnen 3. ArpoxuMu4eckue CBOiiCTBa IOYBbI B
CBSI3M ¢ MUTAHUEM PACTEHHIl U NMPUMeHEeHHeM Y100-

PeHHH.

12

Tema 3.1.
XuMHYeCKHi
COCTaB H TOTJIO-
THTEJbHAA CIO-
COOHOCTHL TOY-
BBI.

Tema 3.2.
Arpoxummuye-
cKasi  Xapakre-
PUCTHKA OCHOB-
HBIX THIIOB
nmous P®.

Tema 3.3. Xu-
MHYeCKas  Me-
JIMOpanMs NMO4B.

Jlekuuss Ne 3. ArpoxumMuueckue
CBOICTBA IMOYBEI B CBA3M C MUTAaHHEM
pacTeHuii U TpHUMEHEHHEeM ynaolpe-
HUH.

OIlIK-1

Jlabopatopnast pabota Ne 6 Ompene-
JICeHHE aKTyaJbHOW M OOMEHHOMN KHC-
JJOTHOCTH I10YBbI (pH (H20)» pH(KCI)) )41
HCIIOJIb30BAHKUE PE3yJIbTATOB aHAJIU3a
B MIPAKTHKE TPUMEHEHUS yI0O0pEHHI

OIlIK-1

3amura pa-
60T

JlaGopatopnast pabota Ne 7 Ompeje-
JIeHHE TUAPOIUTUYECKON KHCIOTHO-
cti (Hr) u cyMMBbI MOIJIOMIEHHBIX OCH
HoBauuil (S). OnpeneneHue (BbIYKCH
JIEHWE) €MKOCTU TOTJIONIEHUS W CTe-
MIEHU HACHIIIEHHOCTH TOYBHI OCHOBAA
HUSIMU U UCTIOJIb30BAHHUE PE3YJIbTATOB]
aHalM3a B TIPAKTHKE NPUMEHEHUs]
yao0peHui

OIlIK-1

3amura pa-
60T

JlaGopatopnas pabora Ne 8 Ompene-
JIeHre MOJABWXKHBIX GopMm docdopa u
Kaius B mouse no KupcaHoBy u 1iie-
JOYETUAPOIU3YyEMOrO  a30Ta IO

Kopuounny.

OIIK-1

3amuTa pa-
60T

Jlaboparopuas padota Ne 9 Mcmonb-
30BaHME JaHHBIX arpOXMMHUYECKOIO
aHaJIM3a MOYBHI B MPAKTHKE TPUMEHEA
HUS y10OpeHui

OIlIK -1

3amuTa pa-
oot

Jlekuust Ned. Xumuueckass MeInopa-
M II0YB

OIIK-1

Pasnea 4.

MuHepajibHble W OpPraHH4YecKue
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KYJIBbTYP

Ne u Ha3BaHue J1a00paTOPHBIX/ Popmpyem Bux
Ne NPAKTHYECKHX/ CeMHUHAPCKHUX e KOHTPOIARH | 180
Ne pa3nena N KoMIIeTeHIu oro
n/n 3aHATHH C YKa3aHUEM m 4acoB
. MepOnpHUsT
KOHTPOJILHBIX MepPONpPHUSATHIA st
yao0peHus.
Tema 4.1. Jlexmst Ne 5. Munepanbubie yno6- | OIIK -1 2
MuHepajbHble | PEHUS
ya00peHus JlaGoparopnast pabora Ne 10 Kawe- | OIIK—-1 | 3amura pa-
CTBEHHOE paclo3HaBaHHE a30THBIX U oot 2
KaJIMHHBIX YI0OpEHHIA.
Jlabopatopnas pabora Ne 11 Kawe- | OIIK-1 | 3amura pa-
CTBEHHOE pacmo3HaBaHue Qochop- oot 9
HBIX U U KOMIUIEKCHBIX yJ0OpEHUH.
Tema 4.2. Jlexumsa Ne6. Opranuueckue ymnoo6- OIIK -1
Oprannyeckue | peHUs
ya1o0peHust 2
5) Pasnen 5. Cucrema ynoopenust 14
Jlexuus Ne 7. Cucrema npumenenus | OIIK -1 2
Tema 5.1. ynoOpeHuit
OcnopHbIe JlaGopatopHnas padora Ne 12 Meronel OIIK—1 | Onpoc
NPUHIMAINBL - W0~ | oihenenenns 103 yIOOPEHMH IS 110 »
CTPOEHUH  CH™ | jvyenus mIaHUPYEMBIX YPOKAEB C.-X.
cTeMbl  ynoope- KYTBTYD.
HU3 B OBOIHOM | j1360patopras pa6ora Ne 13 Ocmo{ OIIK—1 | Ompoc
ceBoo0opoTe. HbIE  TPHHIUIBI  paCIpe/IeICHNUs] 5
yI0OpeHN MeXay KyJIbTypaMH CEBO-
obopora.
Jlexuust Ne8 VYnobpenune otaensHblx OIIK -1 5
KYJIBTYP
Tema 5.2. OIIK—-1 | Onpoc
Ocobennoctn JlaGoparopHass pabora Ne 14 Oco-
THTAHHS M| Gennocty nuranus u ynoOpenus Ka- 5
YAOOPEHUst  0C- | oty GenokoUaHHOMN, OrypUa U TO-
HOBHBIX  OBOIU- | oo
HBIX, TUIOIOBBIX
n SITO/THBIX
KYJbTYP, a | Jlaboparopnas pabora Ne 15 Oco- OIK -1 | Ompoc
TaKKe  KapTo- | OEHHOCTH THUTAHUS U yIOOpECHUS IIy- 5
(desst M MHOro- | Ka, CTOJIOBBIX KOPHEIUIOIOB U KapTO-
JIeTHUX 0000BBIX | erns
Tpag. JIaGoparopuast paGota Ne 16 Cucre{ OHK-— 1 | Ompoc
Ma yIOOpeHHUsI TIJIOJOBBIX MU STOJIHBIX 2

21




4.4 TlepeueHb BONPOCOB JIJIsi CAMOCTOSATEIBHOTO U3YYEHUS TUCIIUTUINHBI

Tabmuma 5
IlepevyeHb BOMPOCOB VI CAMOCTOSITEILHOT0 H3YYeHHsl U CIHIJIHHBI

Ne Ilepeyens paccMaTpuBaeMbIX BOMPOCOB IJIst
Ne paznena u Tembl
n/n CaMOCTOSTETbHOTO H3YYeHUs
1 | Pasznmen | «BBomHBIN»
Tema 1.1. Arpoxumus Hcropust passurus arpoxumun (OITK — 1)
- HaytuHad OCHOBA XU- | \feronpr arpoxnmuueckux nccienosanmii (OTTK — 1)
MH3aIIU
M HMHTCHCH(HKALIH
3eMJIeICITHISL.
2 | Paznen 2 « XuMUYECKHI COCTaB MUTAHNUE PACTEHUI»
Tema 2.1. . bronoruuecknii M XO3SMCTBCHHBIA BBIHOC JJIEMEHTOB
XuUMHUECKHil COCTaB U
. NUTaHUS B Pa3HbIC MEPHOJbI POCTa U PA3BUTHS PacTe-
NUTaHUE PACTCHHIA. .
Huii. (OITK — 1)
Ponb OTIeNBbHBIX JIEMEHTOB MIUTAHUS B )KU3HU PACTCHUN
(OIIK - 1)
3 | Pazgen 3 «ArpoxuMHUYECKHE CBOWCTBA TOYBHI B CBSI3M C MHUTaHUEM
pacTeHU U NPUMEHEHUEM YI00pEHUI»
Tema 3.2. ArpoxuMuueckoe 00cie0BaHHE TO0YB, ATpOXUMHYE-
ArpoxuMuueckas xa- PD. (OIIK
DAKTEUCTHKA OCHOB- | CKA7 XaPAKTEPUCTHKA OCHOBHBIX THIIOB MO4B PO. (
HBIX THUIIOB I104YB P®. -1)
Tema 3.3. Xwumumdye- | Xumuueckas Menropaius coioHmoBbix nous (OITK — 1)
cKast METTHOPALTHSI
MOYB.
4 | Pasnen 4
«MuHepalbHbI€ U OPTraHMYECKUCYT00PEHUS)
Tema 4.1. Ponp MuKpOynoOpeHHii B MOBBIIEHUH YPOXKAaHHOCTH U
Munepanbibie  YA00- | yyvyiennn kavecTsa NMPOAYKUMM IIpH HHTEHCUBHOM
peHIA TEXHOJIOTUU BBIPANIMBAHHS C/X KYJIbTYp. ACCOPTHMEHT,
JI03bI CPOKH U CIIOCOOBI PUMEHEHHSI MUKPOYIOOPEHHIA.
(OIIK - 1)
I[paBuia cyxoro tykocmemenus (OIK — 1)
Tema 4.2. TexHoNorusl TPUMEHEHUS OPraHWYeCKUX YIOOpEHHI.
Oprannyeckue DKOJIOTHYECKHE M CAHWTAPHO TMIHEHHYECKHME TpeGoBa-
yzoOpemus HUS TIPU HUCIOJIb30BAHUM OPTaHMYECKUX YIOOPEHHI.
(OIIK - 1)
Herpaguuumonnsle oprannueckue ynoopenus (OITK — 1)
KomrocTsl, BUIIBI, TPUTOTOBIICHHS M OCOOEHHOCTH pa-
rnoHanbHoro npuMenenus (OITK — 1)
5 | Paznen 5 «Cucrema ynoOpeHus»
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Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB JIS
Ne paznena u Tembl
n/n CaMOCTOSITEILHOT0 U3YYeHHs

Tewma 5.1.

OCHOBHbBIE TPHUHLHUIIBI
MOCTPOCHHUS CHUCTEMBI
ya00peHuss B OBOII-
HOM CEBOOOOPOTE.
Tema 5.2.
OcoOeHHoctu  mura-
HUS ¥ yAOOpeHHs oc-
HOBHBIX OBOILHBIX, | CTU IIPUMEHEHHs yAOOpEHUI B MHOTOJETHHX Hacaxje-

Meroapl ompeneseHusT ONTHUMAIBHBIX /103 YAOOpEHUI

0J1 CebCKOX03stiicTBeHHbIC Ky IbTyphl. (OIIK — 1)

OcoOeHHOCTH NUTaHUS U yIOOPEHMSI OTAEIBHBIX KYJb-

Typ (OBOIIHBIX, IJIOJOBBIX, SITOAHBIX U T.1.) OcoOeHHO-

IUTOZIOBBIX M ATOMHBIX | pygx. [IpumeHeHHe ynoOpeHHMH B MUTOMHUKE, MPU 3a-
KYJIBTYP, a TAKXK€E Kap-

ToQenss U MHOTOJIET-
HUX 000OBBIX TPaB. —1)

KJIaJKe cajia, B MOJOJOM M miogoHocsmemM cany. (OITK

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

Tabnuna 6
IIpumeHeHHe AKTUBHBIX U HHTEPAKTHBHBIX 00pa30BaTe/IbHbIX TEXHOJOTHI
Ne HanmMeHoBaHMe UCIOJIb3YeMbIX AKTUBHBIX M MH-
Tema u popma 3aHATHSA .
n/n TEePAKTHBHBIX 00Pa30BaTeJbHbIX TEXHOJIOT Uil

1. | JTa6oparopnas pa6ora JIP | PaGora B MansIx rpymmax
Ne 5 BusyanbHas n
XUMHYECKasl JIHarHO-
ctuka. OmnpeneneHue
COJIEp)KaHMsT HHUTPATH
OB B OBOIIHOW IIpO-
JYKIIHU.

2. | Jlaboparopuas pabo- | JIP | JlenoBast urpa

ta Ne 9 Hcnonb3o-
BaHME JIaHHBIX arpo-
XMUMHUYECKOTO aHaJIH-
3a MOYBHI B MIPAKTHKE
OpUMEHEeHHus  yao00-

peHun
3. JlaGoparopHast pabota | JTp
Ne 10

KauectBennoe pacro-
3HaBaHUE a30THBIX H
KaJUUHBIX yIOOpEHUil.
4, ﬁfﬂ"fm’p“a” pabota | JTp | PaGoTa B MaJIbIX PYIIIIAX
KauectBennoe pacmo-
3HaBaHHE (ocHOpPHBIX
U3BECTKOBBIX U KOM-

Pa6ota B ManbIx rpynmnax
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Ne HaumeHOBaHMe MCIOJIb3yeMbIX AKTHBHBIX M UH-
Tema u popma 3ansaTHsA .
n/n TePAKTHBHBIX 00pPa30BaTEeIbHbIX TEXHOJIOTHI

IUIEKCHBIX yN00peHHii.
5. | Jlexuma Ne 1 Arpo- | JT | [Tpo6emHas jekuus
XUMHUA - HAYyYHasd OC-
HOBa XMMH3allU

u I/IHTeHCI/I(i)I/IKaHI/H/I
3EMIJICOCIINA.

6. TeKyll_[I/lﬁ KOHTPOJIb YCII€EBACMOCTHU U IPOMEKYTOYHAA aTTECTAllUA 110
HTOTraM O0CBOCHMUA NTUCIHUIIJINHBI

6.1. IlpumepHbIii epedeHb BONMPOCOB K 3a4€eTy € OI[€HKOI

1. JlmarHocTuka MUHEPAJIHLHOTO MUTAHUS PACTEHUM (3HAUYECHUE, BUJIBI)

2. OTHOUIEHUE PA3JIMYHBIX OBOIIHBIX U TUIOJOBBIX KYJBTYP K KUCIOTHOCTH MOY-
BbI, U3BECTKOBAHUIO

3. DIJIeMEHTHBIN U BEIIECTBEHHBIA COCTaB OBOIIHBIX M TUIOJAOBBIX pacTeHUM (OC-
HOBHOM MPOAYKITUU U TTOOOYHOM)

4. duzmonoruueckas peakiusi cojeil (yaoOpeHHil) W ee BIMSHHE Ha TUTAHUE

pACTEHUH U CBOMCTBA MMOYBBI

Posb a3ota B :KU3HU pacTeHUM

Pons dhocdopa B xxu3Hu pacTeHHit

Posb kanus B KU3HU pacTEeHUN

Posib Maruus B KU3HU PaCTECHUU

. Pons B, Cu, Mn, Zn, Fe, M0 B >xu3HU pacTeHHil (J1Ba d7I€MEHTA)

10 BnusHue peakuuu mo4BeHHOTO pacTBOPA, KOHIIEHTPAIMU M COOTHOIIEHUS CO-

© N o O

JIed, BJIard B MOYBE, TEMIIEPATYPhl HA MOCTYIUICHHE MUTATEIbHBIX BEILECTB B
pacTeHus

11.buonornyeckuii, XO3SHWCTBEHHLIM MW OCTATOYHBIM BBIHOC 3JIEMEHTOB MHHE-
PaJIbHOTO MTUTAHUS U ONPEACICHNUE dTUX BUJIOB BEIHOCA

12.OTHONICHNE pACTEHUN K YCIOBUSM IMUTAHUS B Pa3IUYHBIC TEPHOILI POCTA
(mepruoMYHOCTh TUTAHMS )

13.Mukpoopranu3mMel 1 UX poJib B TpaHCHOpPMAIMKM 3JIEMEHTOB ITUTAHHS pacTe-
HUM

14. ®uzuko-xumMuyeckas (0OMEHHas) MOTJIOTUTENIbHASI CIIOCOOHOCTH TIOYBHI U €€
3HAYCHWE B MUTAHUM PACTECHUHN U MPUMEHEHUH YI00peHU

15.XuMnueckass mOrJIOTUTENIbHAA CIHOCOOHOCTh M €€ 3HAYEHHE BO B3aWMMOIEH-
CTBUH YAOOPEHUI C TOYBOM U MPUMEHEHUHU y100pEHHI

16.MunepanbpHasi U OpraHUYecKasi 4acTb TBEPAOW (a3bl MOYBBI, KaAK UCTOYHUKU
MUATATEJIbHBIX BEIIECTB JJI PACTCHUI
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17.0Opranndeckoe BEIIECTBO MOYBHI M €r0 POJib B MUTAHUU PACTEHHM, MOTJIOTH-
TEBHON CTIOCOOHOCTH Y TUIOAOPOIUH ITOYBBI

18.buonornyeckas ciocOOHOCTH MOYBHI M €€ POJIb B MpoIleccax TpaHchopMauu
OPTaHUYECKOTO BEIIECTBA TIOYBHI M DJIEMEHTOB MUHEPAIBLHOTO MMUTAHUS pacTe-
HUU

19.CocTtaB 0OMEHHO-TIOTJIONIEHHBIX KATHOHOB B Pa3JIMYHBIX MIOYBAX U €T0 3Haye-
HUE B IUTaHUW PACTEHUHN

20.CoBpeMeHHBIE TIPECTABICHUS O MEXaHU3MaX TMOCTYIICHUS 3JIEMEHTOB MUTA-
HUS B KJICTKU KOPHS PACTEHU W TPAHCTIOPTA IO TKAHSIM pacTeHUH

21.EMKOCTh KaTHOHHOTO OOMEHA W CTEIeHb HACBHIIEHHOCTH MTOYB OCHOBaHUSIMHU.
Wx 3naueHue a1 IpuMeHEeHus y100peHHi

22.Bujpl MOYBEHHOW KUCIOTHOCTU U WX BJIMsSHUE Ha 3((PEKTUBHOE MCIOJIb30BA-
HUE MUHEPAIbHBIX YIOOPEHUN U XUMHUUYECKUX MEIIMOPAHTOB

23.Conepxxanue u GOpMbI Kallusl B MOYBE, JOCTYMHOCTh PACTEHUSM M KOJIWYe-
CTBEHHAas OIIEHKA

24.3nayeHune OMOIOTHYECKOM a30TPUKCAIMH ITPU COCTABJICHUH OanaHca a30Ta

25.Conepxanue u ¢popMbl pochaTtoB B MoyBe U UX ydacTUE B MUTAHUH PACTCHUI
dhochopom KoTUUECTBEHHAS OIICHKA

26.3HayeHre OOMEHHOM W TUIPOJUTUYECKON KHUCIOTHOCTH IMOYBBI B IPAKTUKE
MIPUMEHEHUSI MUHEPAIbHBIX yI0OpEeHUI

27.OCHOBHbBIC a30THBIE yJIOOPEHMsI, COCTaB, CBOMCTBA, CIOCOOBI 3(PHEKTUBHOTO
MPUMEHEHUS TIOJT Pa3TUYHbIC KYIbTYPHI

28. ATpOXMMHUYECKUI aHaJIU3 TIOUBBI — €r0 POJib U 3HAYEHUE JJIs OLIEHKU o0ecrie-
YEeHHOCTHU PACTCHUN DJIEMEHTAMU MHUTAHUS U KOPPEKTUPOBKH /103 yOOpEHUN
MO/ Pa3NIUYHbIC KYJIbTYPHI.

29.CocTraB ¥ CBOMCTBa MOJCTHJIOYHOTO HAaBO3a, CIIOCOOBI €r0 XpaHCHUS U UX ar-
pOdKOJIOTHYECKas OlleHKa, CPaBHUTENIbHAS YCBOsIEMOCTh a30Ta, docdopa, Ka-
JIUSl U3 HaBO3a M MUHEPATLHBIX YI00PESHHI.

30.KommocThl, BX TPUTOTOBJICHHUE W UCTIOIH30BAHNUE HA YIOOpEHHE

31. Xumudeckass MEIMOpaIvs COJIOHIIEBATHIX U COJIOHIIOBBIX MO4B. OmnpesencHue
HYKJIa€MOCTH B THUTICOBAaHUH, PACUYET /103 MEITMOPAHTA U IPUEMBI TUTICOBAHUS

32.Mukpoyao0peHusi, yCIOBHS U cIOCOOBI uX 3(PPEKTUBHOTO MPUMEHECHHUS

33.0cHoBHbIe (hochopHBIE yIOOpEeHUs, COCTaB, CBOMCTBA, YCIoBuUs 3 ()EeKTUBHO-
T'0 MPUMEHEHUS

34.Topd, arpOHOMHYECKUE U arPOXUMUYECKHE CBOMCTBA, UCIIOIH30BAHUE B CEIIb-
CKOM XO3sIMCTBE

35.0OCHOBHBIC KQIMIHBIEC YAOOPEHUS; COCTaB, CBOWCTBA M OCOOEHHOCTH TIPUMEHE-
HUS

36./leiicTBre HaBO3a HA IIOIOPOAME MTOYUBHI, YPOXKail U KAUECTBO C.-X. KYJIbTYp

37.Ucnionp30BaHMe COJIOMBI B KQ4eCTBE CyOCTpaTa M Ha yJIO0OpEHHE B OBOIIEBO/I-
CTBE U TUIOJIOBOJICTBE
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38.BiusiHre N3BECTKOBBIX yI00OpEHU HAa CBOMCTBA MOYBBI M TUTAHWUE PACTCHUIM

39.CnoxHble yaoOpeHus: KaauiHas cenutpa, amMmodoc, amamMmmodoc, CBOWCTRA,
COCTaB U TIPUMEHEHHE

40.CMmemianHblie ynoOpeHue, ux MPUTroTOBICHUE, arpOTEXHUYECKUE TPeOOBaHUS K
TYKOCMEIIICHUTIO

41.0co0eHHOCTH MUTAHUS U YIO0OPEHUS 3eMIITHUKHU.

42.OCHOBHOE M NPUIIOCEBHOE (IIPUIIOCATIOYHOE) YAOOpPEeHHUE, MOJIKOPMKa. 3Have-
HUE 3TUX CIIOCOOOB BHECCHHS YI00PEHUH B CUCTEME YIOOPEHUS C.-X. KyJIbTYp

43.0co0eHHOCTH MUTaHuA U yAoOpeHus s6goHU. OcBeTuTe ynoOpeHue a0 3a-
KJIQJIKH cajla, MPH MOCaIKe CaKCHIIEB.

44 Tlutanue u ygoOpeHre YepHOl CMOPOIUHBI

45.0co0eHHOCTH MUTAHUS U YI0OpEHUs JTyKa

46.ITutanne u ynoopeHue kaprodens cpeHeIo3aHETO.

47.Y nobpeHue mIogoHoOCAIIero sio6jsoneBoro caga. OOIMe MPUHIMIIBI CUCTEMbI
yno0peHusl, onpeeacHue MoTpeOHOCTH B a30THBIX, (POCPOPHBIX M KATMHHBIX
yI0OpEeHUSIX

48.Tlutanue u ynoOpeHre KpbKOBHUKA

49 Tlutanue u yagoOpeHUuEe MaJTHHbI

50.0co6eHHOCTH MUTAHUS U YAOOPEHUS KAIyCThl O€JIOKOYaHHOM.

51.0OcHOBHBIE YCIIOBUS U MPUHIUIIBI pa3pabOTKU CUCTEMBI MPUMEHEHUs ya00pe-
HUH B OBOIIIHOM CEBOOOOPOTE

52.0co0eHHOCTH MUTAHUS U YAOOPEHUSI CTOJIOBBIX KOPHEIUIONOB (CBEKJIA CTOJIO-
Basi, MOPKOBB CTOJIOBAs)

53.0OcHOBHbBIC MPUHIUIBI PUMEHEHUS yIOOPEHUI TIPU BHIPAIIMBAHUM STOHBIX
KyCTapHHUKOB

54.0cob6eHHOCTH MUTAHUS U YAOOPEHUS TOMATa

55.0co06eHHOCTH UTAHUS B YAOOPEHUS OTypIia

56.0cob6eHHOCTH MUTAHUS U YAOOPEHUS KapTodes

57.CnoxHo-CMeIIaHHbIe YI00peHUs CBOWCTBA, COCTaB U IPUMEHEHHE

58.0co0eHHOCTH TPUMEHEHUS YI00pEHUH B 3aIIMILIEHHOM IPYyHTE

59.0cobeHHOCTH TPUMEHEHHSI YI0OpEHUH TTPU THAPOTIOHHOM BBIPAIIMBAHUU Pac-
TEHUMN
60.[TonsATHE O TPYHTAX U CAZOBBIX 3eMJISIX UX MIPUTOTOBJICHUE U UCTIOJIh30BAHNE

6.3. Onucanue mnokasarejnell W KpUTEPHEB KOHTPOJIA YCIHEeBAEMOCTH,
ONUCAHNE HIKAJ OlleHMBAHUA

Kpurtepuu oneHuBaHus pe3yabTATOB 00y4YeHUA
Ta0muma 9

Ouenka Kpurepun oueHuBanus

Bricokumii ypo- | OLIEHKY «OTJIHYHO)» 3acly’KUBAaeT CTYJIEHT, OCBOMBIIUI 3HaHUS, yMe-
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BEHB «5»

(oTIIMYHO)

HUSI, KOMIETEHIUN U TEOPETUYECKU MaTepuasl 6e3 MpoOesioB; BBINOJI-
HUBIIMN BCE 3aJaHUs, NPEIyCMOTPEHHbIE yYEOHBIM IUIAHOM Ha BBICO-
KOM KaueCTBEHHOM YpPOBHE; IIPAKTUYECKHE HaBBIKU MPOPECCHOHATIBHO-
I'o IPUMEHEHHSI OCBOCHHBIX 3HAaHUH C(hOPMUPOBAHBI.

KommnereHuuu, 3aKkperui€éHHbIE 332 AUCLHUIUIMHONW, ¢OpMHPOBAHBI Ha

YPOBHE — BHICOKHH.

Cpennuii ypoBeHb
«4»

(xoporo)

OLICHKY «XOPOLUO» 3aCIy)KUBAeT CTYAECHT, IPAKTUYECKHU IIOJHOCTHIO
OCBOMBIIIMI 3HAHUSA, YMEHHUSI, KOMIIETEHIIUH U TEOPETUUYECKHI MaTepu-
an, y4eOHbIE 3a/laHHs HE OIICHEHbl MAaKCHUMAaJIbHbIM YHCIIOM OaijioB, B
OCHOBHOM C()OPMHUPOBAI MPAKTUUECKIE HABBIKU.

KoMmneTeHUnM, 3aKperjiHHbIE 32 NUCHUIUIMHONW, C(POPMHUPOBAHBI HA

YPOBHE — XOpo1umii (CpeaHmii).

IToporoselii ypo-

BeHb «3» (ymoBie-

OLICHKY «YHAOBJICTBOPUTECJIbHO>» 3aClIyXMBACT CTYACHT, YaCTUYHO C
HpO6€HaMI/I OCBOMBIIHI 3HAaHUA, YMCHUA, KOMIICTCHIIUH U TCOPECTHUYC-
CKHit Marepuaj, MHOI'ucC y‘le6HHe 3aJaHusg 100 He BBIITIOJIHHUII, 1100

OHH OLCHCHBI YHUCJIOM 0aJI0B OIM3KUM K MHUHUMAJIbBHOMY, HECKOTOPBIC

TBOPUTEIIBHO)
MPAKTUYECKHE HABBIKU HE CHOPMHUPOBAHBI.
KoMmmneTreHunu, 3akperjiéHHbIE 32 NUCHUIUIMHONW, C(POPMHUPOBAHBI HA
YPOBHE — TOCTATOYHBIN.

MunnManeasii | OUECHKY «HEYIOBIETBOPUTEIBHO» 3aCIy)KHBACT CTY/ICHT, HC OCBOMBIINIT

YPOBEHbB «2)» (He-

YIIOBJIETBOPH-

3HAHUS, YMEHUS, KOMIETEHIIMM U TEOPETUYECKH Marepuai, yueOHble
3a/1aHus HE BBINOJIHUI, IPAKTUYECKHE HaBBIKU HE CPOPMHUPOBAHBI.
KoMnerenuun, 3akperiéHsple 3a JUCHUIUIMHON, He C()OPMUPOBAHBI.

TEJIbHO)

7. YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecnevyeHre TUCIUTINHBI
7.1 OcHoBHas nuTEpaTypa

1. Jlanymikua B.M. Ilutanue u ygoOpeHue cafioBblX KYJbTYyp: yueOHOE MOCOo-
oue / B.M. Jlanymkun. M.: U3natensctBo PTAY-MCXA, 2016. 244c.

2. Mypasun 3.A., Pomoguna JI.B., JlurBunckuii B.A. Arpoxumusi: yueOHUK
Ui CTyAeHTOB yupexa. Beicui. OOpaszoBanusa. M.: M3patenbCkuil 1EHTP

«Axanemus», 2014. 304 c.

3. Pomoauna JI.B. Arpoxumusi B 1€KOpaTUBHOM CaJ0BOJACTBE: YUeOHOE MOCO-
oue / JI.B. Pomonuna, B.M. Jlanymkun.— M.: ®I'BHY «Pocundopmarpo-
Tex», 2017. — 156 c.

7.2 JlononHUTENbHAS JTUTEPATYPA

1. Kumgun B.B. Cuctema yno6penus. M.: 3a-Bo PTAY-MCXA, 2012. 534 c.
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2. Pomonuna JI.B., BonoOyesa B.®., Jlanymikun B.M. KomrmiekcHast quarso-
CTMKA MUTaHUSA pacTeHui: ydeOHoe mocobue. M.: MznmarenbctBo PI'AY-
MCXA, 2015. 196 c.

3. Ceperuna WN.U., Jlamymkun B.M. TecToBble 3amaHusi MO arpoOXUMUU:
VYyeonoe nocobue / .M. Ceperuna, B.M. Jlanymkun. M.: U3n-so PI'AY-
MCXA umenu K.A. Tumupsszena, 2010. 182 c.

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

7.3 HopmaTuBHBIC MPABOBBIE aKThI

1. 006 YTBCPIKIACHUN HpaBI/IJ'I CO3aaHusA, COACPKAHUA M OXpPaHbl 3CJIICHBIX

HacaxaeHut ropona Mocksl [Tekct]: [TocranoBnenue IlpaBurenscTBa MOCKBBI OT
10 cenTs6ps 2002 r. N 743-I1I1.

2. 00 yTBEpKJIEHUU METOJIMYECKUX PEKOMEHJAIMi 1 TpeOOBaHUU MO MPOU3-

BOJICTBY KOMIIOCTOB M IIOYBOTPYHTOB, UCMOJIb3yeMbIX B ropojae Mockse [TekcT]: ot
17 uronsa 2008 r. N 514-T1I1

8.

7.4 MeTtonuyeckue yKa3aHusi, pPeKOMEHIALMH U JPYTUe MaTEpHAIIbl K 3aHITHIM

1. Hanmucanue KypcoBoi paboThl o nucuuruinie «Arpoxumusy: / M.U. Cepe-
ruHa, B.®. Bonobyesa, B.M. Jlanymkun. M.: U3n-Bo PTAY — MCXA umenu
K.A.Tumupszena, 2015. 72 c.

2. Arpoxumus: Pabouas terpans / .. Ceperuna, B.®. Bono6yesa, B.M. Jla-
nymkuH. M.: U3n-Bo PTAY-MCXA umenu K.A. Tumupszesa, 2015. 95 c.

Ilepeyens pecypcoB HHPOPMANMOHHO-TEJICKOMMYHMKAIMOHHON CeTH

«AHTEpHET», HEOOXOAMMBIX JUIS OCBOEHHUSI JUCIHILUINHBI (OTKPBITHIH A0CTY)

9.

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

SIENEAEN

Onucanne MarepuaJbHO-TEXHUYECKON  0a3bl, HeoOXoaMMONl  1is

OCYIIECCTBJICHHUSA 06p330BaTeJIBHOI‘O npouecca nmo JMCHMIIInHe

ArpoxuMuyeckue ydueOHbIe TabopaTopuu, 000pYI0BaHHBIE ra30M, BBITSXKHBI-

MU IKadaMu U NPUHYIUTEIbHON BEHTUIISIUEH, C XOJOJHOW U Topsiuel BoAoH (BO-
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JIOTIPOBOJT M KaHanu3aius). Takoro pojia 1adopaTopuu JOJKHBI ObITh OCHAIIICHBI CO-
OTBETCTBYIOIICH ammapaTypod U mpubopaMu, XMMHUYECKOW MOCYJA0M U peaKTUBaMU
JIJIS1 BBITIOJTHEHHSI arpOXUMHYECKOT0 aHaJin3a PacCTeHUM, TTOYB U yI0OpEHUM, a TakKe
CpeICTBaMM OXPaHbl TPYJa, MEAUIIMHCKOMN alTeuKOM JJIsi OKa3aHUs MEepBOH MOMOIIU
U CpeJCTBaMH IPOTUBOMOKAPHON 0€301MacHOCTH.

Taomura 10

Cgenennsi 00 00eCne4eHHOCTH CIIENNATN3UPOBAHHBIMHU AYAUTOPHUSAMH,

Ka0MHeTamu, JJabopaTopusiMmm

HaumeHoBaHHUe cHeNAIBHBIX

TOMelleHN i U OMelleHMil ISt

CaMOCTOAITEJbLHOH padoThl (Ne

y4eOHOro kopmyca, Ne ayauTo-
pun)

OCHAIIIEHHOCTD CIeHAJbHBIX MOMEIeH!I U MOMeIleHUH AJIs1 CaMOCTO%-
TeJIbHOH PadoThI

1

17 crapsrit kopiryc, yaeOHas 1ado-
paropus Nel-2

Becol TexHoxumuueckue uuB.Ne 35078

Becol TexHoxumuueckue uuB.Ne 35597

Becol TexHoxumuueckue uHB.Ne 34288

Becer anamutraeckne uHB.Ne 34436/1

Honomep 1-500 unB.Ne 35682/3

Konnyxromerp unB.Ne 556491

Konnenrparuonnsiii potoanexkrpokoiopumerp KOK-2 nus.Ne 553030
[TnamenHslit poromerp nHB.Ne 554516

[TnamenHslid poromerp nHB.Ne 34607

Kommpeccop Bo3nymnsiil nuB.Ne 560477

Juctmnnsarop uHB.Ne 34464/1

Juctunnsitop uas.Ne 34090/1

TepmocraT uuB.Ne 560468

Bansg BogsHas nuB.Ne 35685/2

JlabopaTopHast nocyna, BeITspkHbIe mKagw,

JlaGopaTopHBIe CTONBI 000PYAOBaHHBIE BOJIO- M Ta30NpoBOAOM, ['a30BbIe rope-
ku, TaOypersl tadboparopusie, [llkads! 11t XxpaHeHNs! pEaKTHBOB,
XHUMHUYECKUE PEAKTHBBL.

17 crapsrii kopryc, yueOHas n1a6o-
paropus Ne4-5

Becor TexHoxumugeckue uHB.Ne 35075

Becor TexHOoxuMugeckue HHB.Ne35078

Becsr TexHoxumugeckue HHB.Ne35076

Becor ananmutnyeckue naB.Ne 35489

Honomep Arnon 4100 uaB.Ne 35682/2

[TnamenHslit poromerp nHB.Ne 553062

Juctumnsitop naB.Ne 34090/1/1

Potarop unB.Ne 31734

Ikad cymmnbabiii nHB.Ne 553019

JlabopaTopHras nmocyza, Bertsoxable mkadswl,

JlaGopaTopHBIE CTONBI 000PYAOBAaHHBIE BOJIO- M Ta30NpoBOAOM, ['a30BbIe ropen-
ku, Tabypetsl mabopatophsie, [lIkads! 11 XpaHeHNS PEaKTHBOB,
XUMUYECKUE PEAKTUBBI.

AyIUTOpUH IJISI CAMOCTOSITEILHOM
paboTsl cTyieHToB: bubinoTexa,
UuranbHbIN 3211 IEPUOTUKH, KOM.

132

[pescTaBieHbl HAy4YHBIC XYPHAJIBI M Ta3eThl 32 MOCIEAHHE 5 JIeT MmojydaeMble
6ubnmoTekoil o moamnucke, aucceprarp. O60pyAoBaHHUE I KCEPOKOIHPOBA-
aust. [loctyn k GecripoBoauoii cetn MuTeprer (wi-fi).

Ayautopuu AJis CaMOCTOSITENIbHOM
paboThI cTyneHTOB: bubmnnoTeka,
UnTanbHbld 3a yueOHOH uTepa-

TypslL, KoM. 133

B oTkpbITOM n0CTYIE MpezcTaBiieHa Besl yueOHas U yueOHO-MeToinuecKast JIuTe-
parypa, umetommasicst B poune IIHB, arpoximmarnyeckue cripaBo4HUKH, 12 KOM-
HBIOTEPHBIX MECT € AOCTYNOM B 31eKTpoHHbIH KaTtanor [IHB u MuTtepher.

AynuTtopuu A CaMOCTOSATENBHON
paboThl cTymeHTOB: bubmmoreka,
KomnbroTepHslil unTaneHblil 3ai,
koM. Nel44

3an paccyuTaH Ha 32 pa6qux MecTa ¢ OecIIaTHLIM JAOCTYIIOM K C€TH I/IHTepHeT.
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9. MeToanuyeckue PEKOMEHIAIUMA CTYACHTAM 110 OCBOCHHUIO JUCIHUIIINHBI

CaMocTosITeNbHOE U3YYEHHE pa3eloB JUCIHUIUIMHBI OCYIIECTBISIETCS Ha
OCHOBE MaTepuajoB JEKUUA U PEKOMEHIYEMOW JuTepaTypbl. 3alaHus s
CaMOMOJITOTOBKH 10 Ka)JOMY pa3feily JaloTcs MpernojaBaTeieM Ha J1abopaTopHbIX
3aHATHUSX C COOTBETCTBYIOIIUM OOBsicHeHHeM. KOHTpoIib caMocTOoATEeNbHON paboThI
CTYJICHTOB MPOBOAUTCS HA J1aO0OPATOPHBIX 3aHATHUIX B BUJE ornpoca. CTyAeHT UMeEeT
BO3MOKHOCTh TOJIYYUTh KOHCYJIbTAllUM Y MPENojaBaTesisi B COOTBETCTBUU C €rO
rpauKoOM TEKYIIUX KOHCYJIbTAIUM.

Bunbr 1 popMbl 0TpabOTKM MPOMYIIEHHBIX 3aHATUH

CtyaeHT, IpOIyCTUBIINHN 3aHATHSI 00513aH CAaMOCTOSTEIBLHO U3YYUTh COJIepkKa-
HUE J1Ta00paTOPHOM PabOTHI MO MPAKTUKYMY, MOJTOTOBUTH MOJAPOOHBIM KOHCIIEKT U B
JIBYX HEJIENbHBIA CPOK OTpabOTaTh MPOMYIIEHHOE JabopaTOpHOE 3aHSITHE MO JO0TrO-
BopeHHoctu ¢ YBII. Tlocine oTpaGoTKK MPOIYIIEHHOTO 3aHATUS CTYICHT MPEIbsiB-
JISIeT TIOJTyYEHHbIE Pe3yJIbTaThl MPEroAaBaTeNi0 U 3allUIaeT JabopaTopHyo paboTy
B YCTAHOBJICHHOM MOPS/JIKE.

10. MeToaudeckue PEKOMEHIAIMN TqpenoaaBaTeJsaM II0 OpPraHM3alluu
Oﬁy‘leHl/ISI Io JTHCHOMIIJIMHE

Kypc nucuuminael « ATpOXHUMUS» MOXKET MPeAnoJiaraTh aCHHXPOHHOE U3yYe-
HUE Pa3/IeJIOB U TEM Ha JIEKIIMOHHBIX U TA0OPATOPHO-TIPAKTUYECKUX 3aHATHSIX, B CBSI-
31 C 4eM, HEOOXOUMO MTPOBOJIUTH PETYJIAPHBbIE KOHCYJIBTAIIMHU CTYCHTOB 110 U3y4Ya-
€MBIM pa3Jeiiam.

IIporpammy pa3paborauu:

Jlanymikua B.M., k.0.H.

(TIoIIMCH)

Ceperuna U.W., 1.6.H., TO1IeHT

(nmoamuce)
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PEINEH3USA

Ha pa0o4y10 NporpaMMy AUCHHUILNIMHBI KATPOXUMUS»

OIOI BO no nanpasiaenuio 35.03.05- Cagooncrso, nanpapiaennocts: «I11010BOCTBO,

BUHOI'PAJapCTBO M BUHOEIHNE», «CeleKIus, FeHeTHKa 1 OMOTEXHOIOTHS CaloBbIX KYIbTyp», «Jle-

KOPaTHBHOE CaJI0BOJICTBO, FA30HOBEICHHE M (IIOPHCTUKA», «OBOMIEBOACTBO OTKPHITOTO U 3aIlly-

ILIEHHOT'O TPYHTA, IPOU3BOJICTBO M NEpepabOTKa IEKAPCTBEHHOTO M 3(HUPOMACIMYHOTO CHIPhS)
(kBasu(puKanus BLINYCKHUKA — 0aKaJaBp)

ITomuenko Muxaunom Mropesuuem, 10LEHTOM Kadeapbl F€HETUKHU, CEJIEKIUN U CEMEHO-
BoactBa ®I'BOY BO «Poccuiickuii rocygapcTBeHHbIN arpapHblii yHuBepcuter — MCXA nMmeHu
K.A. TumupszeBa», KaHAUJATOM OMOJIOTMYECKUX HAyK (Hajee MO TEKCTy PELEH3EHT), IPOoBeieHa
peueH3us paboueil mporpaMMbl TUCHMIUIMHBI «Arpoxumus» 1o HampasieHuto 35.03.05— Cano-
BO/ICTBO, HANIPABJIEHHOCTh: «I110710BO/ICTBO, BUHOIPAAAPCTBO M BUHOAENUEY, «Cenekuus, reHe-
THUKa ¥ OMOTEXHOJIOTHSI CaJI0OBBIX KYIbTYp», «/lekopaTHBHOE ca0BOACTBO, Ta30HOBEACHHUE U (I1o-
puctuka», «OBOLIEBOACTBO OTKPBITOTO U 3alUILEHHOI0 I'PyHTA, IPOU3BOJCTBO U IepepaboTKa Jjie-
KapCTBEHHOTO M 3(UPOMACIMYHOTO ChIpbsi» (OakamaBpuat) paspadborannoit B ®I'BOY BO «Poc-
cuiickuii arpapubsiii yauBepcuteT — MCXA umenu K.A. TumupsazeBay, Ha kadeape arpoHOMHYE-
CKOM, OMOJIOTHYECKON XMMUHU U paauonoruu (paspadborumku — Jlamymkud B.M., k.0.H., JOIEHT,
Ceperuna .U, 1.6.H., mpodeccop).

PaccmoTpeB npesicTaBieHHbIE Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIEN K CIEIYIOIUM
BBIBOJIAM:

1. [TpenbsaBiaenHas paboydas nporpamMmma JUCLUIUIMHBI «ATPOXUMUS» (1ajiee 10 TEKCTY
[Tporpamma) coomsemcmeyem TpeboBanusim @I'OC mo nampasnenuto 35.03.05— CagoBoacTBo,
[TporpamMma codepowcum Bce OCHOBHBIE paslienbl, coomeemcnigyem TPEeOOBAHUSIM K HOPMAaTHBHO-
METOINYECKUM TIOKYMEHTAM.

2. llpencraBnennas B [Iporpamme axkmyanbnocms yqeOHOW NUCIMILTMHBI B paMKax pea-
mu3anuu OIIOIT BO ue noodnesicum comuenuio — AUCUMILTAHA OTHOCUTCS K 6a30BOM yacTu y4eOHO-
ro nukia — b1.

3. IlpeacraBnennsle B Ilporpamme wyenu TUCUMIUIMHBI coomeemcmsylom TPeOOBaHUSIM
®I'OC namnpasnenus 35.03.05— CanoBoacTBo.

4. B cooterctBuu ¢ IIporpammoii 3a qucuuIuinHON «ATpoxuMus» 3akperieHa 1 oOrie-
npodeccuoHanpHas KomrereHIus. JlucuumianHa «Arpoxumus» W mnpexacrasieHHas [Iporpamma
cnocobdna peanuzoeams €€ B 00bSIBICHHBIX TPEOOBAHUSX.

5. Pesynomamur o6yuenua, npencraBieHuble B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BJIAJIETh coomeemcmayiom cnelu(uKe U COIEPKAHUIO AUCHUIUTUHBI U 0eMOHCIMPUPYION 803MOHC-
HOCmb TIONyYEHUS 3asBJICHHBIX PE3Yy/IbTaTOB.

6. OOmas TpyAoEMKOCTh JAUCHUILTUHBI «ATPOXUMHUS» COCTABIsAET 3 3au€THBIC €TUHHIIBI
(108 gacoB).

7. HMHdopmarys 0 B3aMMOCBSI3U U3y4aeMbIX JUCLHUIUIMH U BOTIPOCAM UCKIIOUEHHS JTyOiu-
pPOBaHUSI B COJEP’KaHUU IUCUUIUIMH coomeemcmeyem NEUCTBUTENbHOCTU. JlucuuminHa «Arpo-
XUMHS» B3auMocBsizaHa ¢ apyrumu puctumimuaamMu OITOIT BO u YuebHoro miana mo HampasJe-
Huto 35.03.05— CanoBoAcTBO M BO3MOXKHOCTH JAYOJIMPOBAaHUS B cojaepKaHMM oTcyTcTBYeT. Ilo-
CKOJIBKY JIMCIUIUIMHA HE MpelycMaTpUBaeT HaJMuue CHelMaIbHbIX TPeOOBAHUIM K BXOJHBIM 3Ha-
HUSIM, YMEHUSM U KOMIETCHIUSIM CTYJEHTA, XOTS MOXKET SBJISATHCS MPEALIECTBYIOIMEN A Clelu-
IBHBIX, B TOM YHCJIe MPO(eCcCHOHANBHBIX JUCIUIUINH, UCTIONB3YIOIINX 3HAHHUS B O0JIACTH arpoxu-
MUU B Ipo(eCCUOHATIBHON AeSITeNbHOCTH OaKanaBpa o JaHHOMY HAlpaBJICHUIO MOATOTOBKH.

8. IlpencraBnennas IlporpamMma mpearnosiaraeT HCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIBHBIX TEXHOJIOTUH, UCIIOJIb3yEeMBbIE NPU peaTU3aliK Pa3InYHbIX BUI0B yueOHOH padoThl. Dop-
MBI 00pa30BaTENbHBIX TEXHOJIOTUI coomseemcmayom crieliupuKe TUCIUTIIUHEI.

9. IlporpaMma AUCHUIUIMHBI «ATPOXHUMHUS» MPENOaraeT MpoBEACHNE 3aHATHI B MHTEP-
aKTUBHOU (opme.




10. Buapl, coaepkanue M TPYAOEMKOCTh CAMOCTOSITEIFHOM PabOThI CTYJEHTOB, MPEACTAB-
nennsle B IIporpamme, coomseemcmasyiom TpeOOBaHHUSIM K MOATOTOBKE BBIMTYCKHHUKOB, COIEpXka-
uMest Bo @I'OC BO nanpasnenust 35.03.05— CanoBoicTBo.

11. IlpencraBnennsie u onucanubie B [Iporpamme Gpopmbl mexyuyeri OleHKH 3HAHUH (3aIIu-
Ta J1abopaTOpPHBIX paboT, OINpOC), coomeemcmayrom crelruPpUKe AUCUUIUIMHBI U TPEOOBaHUSAM K
BBIITYCKHHUKAM.

dopma IpOMEKYTOUHOTO KOHTPOJISI 3HaHUHM CTYJIEHTOB, MpeaycMoTpeHHas [Iporpammoi,
OCYyIIeCTBIIsIeTCS B (hOpMe 3aueTa ¢ OIEHKON M 3alIUThl KypCOBOTO MPOEKTA, YTO COOMBemcmayem
CTaTyCy AUCIUILINHBI, KaK JUCIUTIIMHBI 0a30BoM yacTu yuyeOHoro mukia — b1 ®I'OC nanpasienus
35.03.05—- CagoBoxacTBo.

12. ®opmbl o1ICHKYW 3HAHUH, TTpeicTaBIeHHbIe B [Iporpamme, coomsememayiom crienupuke
JUCIUILIMHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. YuebGHO-MeTOIMYecKOe O0ecreueHue AUCIHUILIMHBI MPECTaBICHO: OCHOBHOW JITEpa-
Typoil — 3 ucrouHuka (0a30BbIi y4eOHUK), TOTOTHUTENBHOM TuTeparypoil — 4. IHTepHET pecypchl
— 5 ucTouHUKOB U coomeemcmayem TpebopanusiMm ®I'OC BO nampasienus 35.03.05— CamoBon-
CTBO.

14. MarepuanbHO-TEXHUYECKOE O0ECIeUeHUe IUCUUIUIMHBI coomeemcmayem crenupuke
JUCIUTIIIMNHBI «ATPOXHMHS» W 00ECIeYuBaeT MCIOJIb30BAaHUE COBPEMEHHBIX 00Opa30BaTEIIbHBIX, B
TOM YHCJI€ MHTEPAKTUBHBIX METO/I0B 00yUYCHUSI.

15. MeToanueckne peKOMEHAAINH CTYIGHTaM U METOANYECKHe PeKOMEHIAINK MperoiaBa-
TEJISIM TI0 OpraHu3aluy OOYYEHHUS 10 JUCIHILIMHE JA0T MPECTaBICHHUE O CreHu(UKe 00ydeHuUs
M0 JUCHHUIUIMHE «ATPOXUMUSI.

OBIIUE BbIBO/IbI

Ha ocHOBaHMM IPOBENEHHOM PELIEH3UM MOKHO CHIEJaTh 3aKJIIOUYEHUE, YTO XapaKTep, CTPYK-
Typa U cojepkaHue padodeil mporpaMMel auctuiuinHbl «Arpoxumus» OIIOIT BO no nanpasie-
Huto 35.03.05— CanoBoacTBO, HanmpaBlieHHOCTh: «I1J1010BOICTBO, BUHOIPAJapCTBO U BUHOAEIUEY,
«Cenekuusi, reHeTUKa U OMOTEXHOJIOTHS CaJIOBBIX KYJIbTYyp», «JleKopaTUBHOE CaJ0BOJICTBO, Ia30-
HOBEJICHHE U (IIOPUCTHKAY, «OBOIIEBOICTBO OTKPHITOTO U 3AIIUIICHHOTO TPYHTA, TIPOU3BOJICTBO U
nepepadoTKa JEKapCTBEHHOTO U 3()MPOMACINYHOTO ChIPbs»  (KBaJU(UKAIMs BBITYCKHUKA — OaKa-
naBp), paspaboranHoit Jlanymkuaeim B.M., k.0.1., nouent, Ceperunoit M.U., n.6.H., npodeccop,
cootBercTBYeT TpeboBanusiM @I'OC BO, coBpeMeHHbIM TpeOOBaHHUSIM SKOHOMUKH, PbIHKA TpyJa U
MIO3BOJIUT NIPH €€ peai3aliy yCIenHo 00ecnednTh (OPMHUPOBAHUE 3asIBICHHBIX KOMIIETECHITHIA.

Penenszent: Ilomuenko M.U., k.6.H., Ho1IEHT Kadenphl TEHETHKHU, CETIEKIIMN U CEMEHOBO/I-
ctBa ®I'BOY BO «Poccuiickuii rocymapcTBeHHbli arpapHbliii yHuBepcuteT — MCXA umenu K.A.
TumupszeBa»

«25» aBrycra 2021 r.

(Toamuce)
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