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AHHOTANIUA
paboueii mporpamMmbl yueOHOM nucuiuinabl b1.B.07 «Arpoxumusy»
JJIS IOATOTOBKM 0akajaBpoB o HanpasjaeHuio 05.03.06 — dxosorust u
MPUPOIOIIOJIb30BAHNE, HATIPABJICHHOCTH (MPOPMiIn): IKOJOrH4eCKNH MOHUTO-
PHMHI M arpPO3KOJIOTUs

egb ocBOeHUS] JUCHMILUIMHBI: «ATPOXUMUSY: SIBIsETCS (DOPMUpPOBAHUE Y
CTYJICHTOB COBPEMEHHBIX 3HAHWUW, YMEHHMIl U MPAKTUYECKUX HABBIKOB B 00JIaCTH
MPUPOJIONIONB30BaHUSI, OCHOB YCTOMYMBOIO PpAa3BUTHS, OIICHKU BO3JICUCTBUA Ha
OKPYXAIOIIYI0 CPedy IJIs UCIIOIh30BaHUS B MPO(PECCHOHATLHON JEATEIHPHOCTH MPHU
000CHOBaHUU MEPONPUATHA ¥ TPOBEICHUS MOHHTOPHHTA TIO 3aIUTE OKPYXKAIOMIEH
Cpebl OT BPEIHBIX BO3ACHCTBUM M OCYIIECTBICHUS MPOU3BOJACTBEHHOTO IKOJIOTHYE-
CKOT'O KOHTPOJIS.

MecTo NMCHUIVIMHBI B Y4eOHOM IJIAHE: AUCLUIUIMHA BKIIIOYEHA B Bapua-
TUBHYIO 4acTb, HOPMUPYEMYIO YH4aCTHUKAMH 00pa30BaTEIbHBIX OTHOIIEHUH y4eOHO-
ro rmiaHa no HarpasiieHHto noarotoBku 05.03.06. «Okonorust U NpUpoAOIOIb30Ba-
Huey». OcBauBaercs B 6 cemecTpe.

TpeOoBanus Kk pe3yjbTaTaM OCBOCHHMS TUCHUIUIMHBI: B PE3YJIbTATE OCBOE-
HUS TUCHMIUTMHBL (popmupytores cienyromue kommereHnuu: [1Koc-1.2; I1Koc-1.4,
[TKoc-2.2; I1Koc-4.3, [1IKoc-4.4.

Kparkoe conepxkanne TMCUMILIMHBI: PACCMOTPEHBI MPEAMET, METOJIBI U 3a-
Jlayu JTUCHUIUIUHBI, 3HAUCHUE XUMHU3AIMU CEJIbCKOTO X03SMCTBa, XUMUUECKUN COCTaB
pacTeHMI M KauyecTBO YpoKas, WX HU3MEHEHHE B 3aBUCUMOCTH OT IOYBEHHO-
KJIMMaTUYECKUX YCJIOBUU M MUTAHUS PACTCHUM, BJIMSHUE YCJIOBHUI BbIpAIIMBAHUS
CEILCKOXO3SIMICTBEHHBIM KYJbTYp Ha ypoXkal U ero KauecTBO, OMOJIOTUUECKUN U XO-
3STUCTBEHHBIM BBIHOC AJIEMEHTOB MUTAHMS, JIMATHOCTUKA MUHEPAJIBLHOIO MUTaHUs
PaCTeHHMI U CITIOCOOBI €ro PEryJIUpPOBaHMS C IMTOMOIIBIO YI0OPEHHH, CBOMCTBA TTOYBBI
B CBSI3M C MUTAaHUWEM PACTCHUU M MPUMEHEHUEM YAOOpEeHH, MOTeHIUAIbHOE U d (-
(heKTUBHOE TIJIOJOPOAME IMOYBHI, TIOTJOTUTEIbHAS CIIOCOOHOCTh, peakius u oydep-
HOCTh TIOYBBI, UX POJIb B MMUTAHUU PACTEHUN U MPUMEHEHUU YAOOPEHUH, N3BECTKO-
BAHME KUCIBIX MTOYB, OTHOIIEHUE PA3JIUYHBIX CEIbCKOXO3SIMICTBEHHBIX KYJIBTYp K pe-
aKIMU MOYBbl U M3BECTKOBAHUIO, OIIEHKA CTENEHU KUCIOTHOCTU M HYXJAEMOCTHU B
M3BECTKOBAHUU. TTPOU3BOJICTBO U aCCOPTUMEHT MUHEPAIbHBIX yI00pEHUM, 3HaUCHHUE
MUHEPAJIBHBIX YI0OPEHUIN B MOBBIIMICHUHU TUIOJOPOIUS MTOYB, TPOTYKTUBHOCTH CEJb-
CKOXO3SMCTBEHHBIX KYJIbTYp U Ka4eCTBa YpOKas, arpOXUMHUYECKUE U (HU3HOJIOTHYE-
CKH€ OCHOBBI NMPUMEHEHHUS a30THBIX, (POCPOPHBIX, KAUIUUHBIX YAOOpEeHUM, NpeBpa-
IIEHUE, COCTaB M CBOMCTBA a30THBIX, (POCHOPHBIX M KATUUHBIX YIOOpEHUM, MUKPO-
ya00peHus U KOMIUICKCHbIE yAOOpEHHUs, TEXHOJOTUM MPUMEHEHHUS MUHEPaIbHbIX
ya00peHui, opraHuyeckue yao0peHus, X COCTaB, CBOMCTBA, OCOOEHHOCTH MpPHUMeE-
HEHHUSI B 3aBUCUMOCTH OT MOYBEHHO-KJIIMMATUYECKUX YCIIOBHM, JOCTYIMHOCTh PacTe-
HUSIM MMATATEIHHBIX BEIIECTB U3 PA3JIMYHBIX BHIOB OPTaHUYECKUX yIOOPEHUN.

O0mas TpyA10eMKOCTh JMCHUIJIMHBI: COCTABISAET 3 3aueTHbIe eauHUIBI (108
9acoB, B TOM 4YHUCJIC 4 MMPaKTHIECKas MOJrOTOBKA).

HUTOroBbIii KOHTPOJIb 110 AMCHHUIIMHE: SK3aMEH.



1. lleans ocBOEHNSI AUCHUILIHHBI

«ATpOXUMUSI»: ABJISIETCS (OPMUPOBAHUE Y CTYJIEHTOB COBPEMEHHBIX 3HAHHM,
YMEHUN U MPAKTUYECKUX HABBIKOB B O0JIACTH MPHUPOAOINOIH30BAHUS, OCHOB YCTOM-
YUBOT'O Pa3BUTHsI, OLIEHKU BO3JICHCTBUS HA OKPYKAIOIILYIO CPEy ISl UCIIOIb30BaHUS
B Mpo(heCcCUOHATBHON JAESITEIbHOCTU NMPU 0O0CHOBAHUM MEPOIIPUSTUN U MPOBEIACHHUS
MOHUTOpPHUHIA MO 3alIUTe OKPYKAIOMIEH cpeibl OT BPEAHBIX BO3JCHCTBUUA U OCY-
HIECTBJICHUS TPOU3BOJICTBEHHOTO YKOJIOTUUECKOTO KOHTPOJISI.

2. MecTo TMCOMIJIMHBI B Y4eOHOM mpoliecce

JlucuuiinHa « ArpOXUMHUS» BKJIIOUEHA B 00s13aTENIbHBIA NIEPEUCHD TUCIIUIUINH
y4eOHOTO TJIaHA BapUATUBHOW YacTH, (GOPMHPYEeMOW yJaCTHHUKAMH OOpa3oBaTElb-
HBIX OTHOIIECHUU I CTyJIeHTOB HampasieHus moarotoBku 05.03.06 «DOxomnorus u
MIPUPOJIOTIOIH30BAHUE)» 110 HAMPABICHHOCTH «DKOJIOTUYECKUH MOHUTOPUHT U arpo-
DKOJIOTHS.

JlucuumuinHa «ATPOXUMUSY peaau3yeTcsi B COOTBETCTBHU C TpPeOOBaHHSIMU
®I'OC, oroIrl BO u YuebHoro miana no HampasieHuto 05.03.06 Jkosjorus v npu-
POJIONOJIb30BAHUE

[IpenmecTByOmmUMH KypcamMu, Ha KOTOPBIX HEMOCPEJCTBEHHO Oazupyercs
JTUCHUIUIMHA «ATpoxumMusiy sBisioTcs «llouBoBeaenue u reorpadus mouBy», «3emiie-
nenue», «KMUKpOOHOIOTHs».

JucuunnrHa « ATPOXUMHS» SABJISIETCS OCHOBOIIOJATAIONIEH ISl U3YYEHUS Clie-
TYIOIUX JUCHUIUIMH: «ATPOIKOJOTUYECKHUE OCHOBBI MPUMEHEHUS YAOOPEHU»,
«OCHOBBI DKOJIOTHYSCKON TOKCHKOJIOTHI.

OCOOEHHOCThIO JUCHUIUIUHBI SIBISETCS MPUOOPETEHUE 3HAHUN U HABBIKOB IO
OCBOCHHUIO METOJIOB OLICHKH arpodKOJOTHUYECKUX OCOOCHHOCTEH MPUMEHEHUs YI00-
PEHUI B Pa3IMUHBIX MPUPOTHO-KIMMATHYECKUX 30HAX CTPaHbl, YpoBHEH d(PheKkTuB-
HOTO M TOTEHIMAJIBHOTO IUIOAOPOJUS TOYB M YCJIOBUH MHUHEPAIbHOTO MUTAHUS
CEJIbCKOXO03SIMCTBEHHBIX KYJIbTYpP, OCHOBHBIM MPHUHILMIIAM M MIpHE€MaM ONTHMU3AIUU
MMHEPAJIBLHOTO MUTAHUSI PACTECHUN M arpOXMMHUYECKMX CBOMCTB MOYBBHI C MTOMOIIBIO
yn0OpeHUM U XMMUYECKOM MEIHOpaIliy JJIs YBEIWUYSHUs MMPOU3BOJICTBA pacTCHHUE-
BOJYECKOW MPOJYKIIMM XOPOUIErO0 KauyecTBa, COXPAHEHUS] WJIM MOBBIIIEHUSI OYBEH-
HOT'O TJIOI0POIHS.

PabGouass mporpamMma IUCHHMIUTMHBI «ATPOXMMUS» JJI1 WHBAJIUIAOB M JIMI[ C
OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3JI0POBBSI pa3paldaThiBaeTCs WHIUBUAYAJIBHO C
y4€TOM OCOOCHHOCTEH MCUXO0(U3NYECKOT0 Pa3BUTHUS, UHAUBUIYATHHBIX BO3MOXKHO-
CTEH U COCTOSTHUS 37I0POBbS TAKMX 00YUYarOIITUXCH.

3. IlepeueHb MIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHSs 10 JUCIHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH pPe3yIbTATAMHU OCBOCHUS 00pa30BaTeIbHOM
NMPOrpamMmblI

N3yyenue naHHON yuyeOHOW AMCIMIUIMHBI HAlpaBieHO Ha (HOPMHUPOBAHHE Y
OOyJaroIINXCsl KOMIETSHITNH, MPeICTaBICHHBIX B TaOymiie 1.



TpeOoBaHus K pe3yJbTaTaM OCBOCHUS y4€OHOM TUCIUTLITUHBI

Tabmuma 1

Kon " B pesynbrare u3yyenus yueOHOM TUCHUIUTMHEI 00y4a-
No | kom- | Conepxanue HITHRATO- IOIIIUECS TOJKHBI:
B! KOMIIE-
m/ | me- | KOMIIETCHIIUH .
. TEHLIUU
I | TeH- | (Win e€ 4acTu) 3HATh YMETh BIIAJIETh
(s 3++)
005078
1. |IIKoc- |Bramets ocHoB- |I1Koc-1.2 TIPUEMBI TIPOU3BO/- OO0O0CHOBHIBATH BJIAZIETh OCHOB-
1 HBIMH MeTofaMu | Bmagets Me- | cTBa, pusnueckue, HEOOX0NMOCTh HBIMH METOJJAMU
HaY4HO- TOJIAMH arpo- |XWMHUYECKHE CBOWCTBA | TPOBEACHUS MEJH- | 9KOJIOTHIECKOTO
HCCIIeIOBATENb- |JKOJNOTHYE-  |M OCOOCHHOCTH Mpe- |OpaTHUBHBIX paboT | MOHUTOPWHTA
CKOH JIeATeNIbHO- | CKOTO 000C- | BpallleHUs pa3HbIX IS yJTydIIeHHs
CTH, BKJIIOYas HOBAaHUA BUOB 1 (JOpM Y00~ | arpOXUMHUECKHX
MeTOABI 0TOOpa U | IPUMEHEHHs | PEHUH B MOYBE arpou3NIecKux u
MTOJIEBIX UCCIe- | yIOOpEeHUI OHMOJIOTHYECKUX
JIOBAaHUH OCHOB- CBOMCTB IIOYB, IIO-
HBIX KOMIIOHCH- BBIIICHUSA IPOAYK-
TOB DKOCHCTEM, THBHOCTH TIOCEBOB
MIPOBEJICHHS JIa- 3¢ hekTUBHOCTH
OopaTOpHBIX ynoOpeHuit;  ore-
aHaJIM30B U CTa- HUBAaTh U KauecTBO
THUCTHUYECKOI 00- MEIMOPAaHTOB |
paboTKH Noay4a- BBINIOJTHEHUS pabOT
2. €MBIX JJaHHBIX, [MKoc-1.4. ACCOPTUMEHT  COBpe- | pa3pabaThiBaTh Bnaners un-
9KOJIOTMYECKOTO | BIAJIETh MH- | MEHHBIX HWHCTPYMEH- | CHCTEMBI yJI00pe- | CTPYMEHTAIbHBI-
MOJIEJIUPOBAHMA | CTPYMEHTANIb- | TAJIbHBIX METOJIOB | HUS HA IUTaHUpYe- |MHU METOJIaMU
U IPOTHO3UPOBA- | HBIMU METO-  |IIOYBEHHOM U PACTH- | MBI ypoxkKai ¢ aHanm3a 00beK-
HUS, DKOJIOTHYE- | IaMH aHallM3a | TENFHON JMArHOCTUKH | y9E€TOM TOB OKpPYKalo-
CKOT'O MOHHUTO- | 00BEKTOB MHHEPAIFHOTO IIMTa- | IPOCTOTO M pac- | IIei cpebl
pHUHTa U CHCTEM- | OKPY’KAIOLIEH |HUA PACTEHUHI IIMPEHHOI'O BOC-
HOTO aHaJu3a cpenbl NPOM3BOICTBA
pOOJIEMHBIX TUTOJIOPOJTUS TTOYB
IKOJIOTUYECKHX C UCTIOJIb30BaHHEM
CUTYaIllUH, 9KO- U QPOBBIX TEXHO-
JIOTUYECKOTO noruit ([TUC-
HOPMHUPOBaHM, TEXHOJIOTHH,
MIPOEKTUPOBAHUS NDVI u t1.); mpo-
u OBOC, uc- BOJIUTH TIOYBEH-
MOJIL30BAHUS HBII U arpOXHMHU-
I'NC u manHbBIX YEeCKUH aHaJIn3
JMCTaHIIMOHHOTO COCTOSTHUSI
30HIUPOBAHUS C 3eMeJb CeTbCKOXO0-
MPUMEHEHUEM 3SIICTBEHHOT'O
M(POBHIX WH- Ha3HA4YCHMSI,;
CTPYMEHTOB H
TEXHOJIOTH
3. |IIKoc- | Umeth 0azoBeie | [1Koc-2.2 O nepuoIUIHOCTH Cocranats nipen- | Cmocobamu Kop-
2 3HAaHWA U pak- | MMeer 06a30- |MpOBENEHHS arpOXH- | CTaBUTEIHHBIE PEKTUPOBKH 1103
TUYECKUE HAaBBbI- |BbIC 3HAHUSA U | MUYECKOT0 00ClIe10- |MpOOBI pa3IMYHbIX | MHHEPAJIbHBIX U
KM B 00sacTu NPaKTUYECKUE | BAHUS U yCTAHOB- | IPUPOIHBIX 00Bb- | OpraHUYECKUX
9KCTIEPTHO- HaBBIKH B 00- |JIEHUS IUIOJOPOIHS eKTOB; ynoOpeHuit Ha
AQHAJIMTUYECKOH | JIaCTH SKOTOK- | TIOYB; AHanmuM3upoBaTh OCHOBAHUU J1aH-
nesiTenbHOCTH, | cukonoruu u | [Ipubopnyio 0a3y, | TOYBEHHBIE U pac- |HBIX arpOXUMH-
BKJTFOYAs CTIO- OMOTCOXMMHH | HEOOXOIUMYIO JUTS | THTEITLHBIE TIPOOBI | 9eCKoro 00cie-
COOHOCTb KPUTH- |C OCHOBAMM  |TIPOBE/ICHHS arpOXHM- | HA OCHOBHBIC ar- | IOBAaHHS




YEeCKH OIICHUBATH
HCTIONB3YyEeMBbIC
MeToABI 0TOOpa U
TOJICBBIX 00CIIe-
JIOBaHUH OCHOB-
HBIX KOMIIOHEH-
TOB DKOCHCTEM,
CTaTHCTHYECKOU
U TEOCTaTHCTH-
4yeckoit 00padoT
KU TIOJTy4aeMbIX
JAHHBIX, YKOJIO-
THYECKOro Mojie-
JTIUPOBAHUS U
MPOTHO3UPOBA-
HUS, DKOJIOTHYe-
CKOT'O MOHUTO-
pHHIa U CUCTEM-
HOTO aHaJK3a
MPOOJIEMHBIX
9KOJIOTHYECKUX
CUTYAaLHH,
9KOJIOTHYECKOTO
HOPMHUPOBAHUS U
MPOCKTUPOBAHHS,
reonH(popMaIm-
OHHOT'O aHaJIH3a
1 JUCTAaHIIMOH-
HOTO 30HIUPOBA-
HUSI, a TAKXKE Ma-
tepuansl OBOC
n O0C,
9KOJIOTHYECKOTO
MCHCI’KMEHTA 1
WH)XUHWHpPUHTA B
pamKax TmpoBe/ie-
HUSI DKOJIOTHYe-
CKOM DKCIIEPTU3BI
U ayuTa

9KOT'€COXHMMHUU

MUYECKOTO
puHTa

MOHHUTO-

POXUMUYECKHE
MTOKAa3aTeNH;
IIpoBoauTh Kaye-
CTBEHHBIE PEaKIin
JUTSL pacTio3HaBa-
HUSI MUHEPAITbHBIX
yao6peHuit

ITKoc-

CniocoOeH mpu-
MEHSITh Ha MpaK-
THKE COBPEMEH-
HBIE METOJIbI U
TEXHOJIOTHH ar-
POIKOIIOTHYECKO-
ro KapTorpadu-
POBaHUS U MOHHU-
TOpPUHTA, YKOJIO-
THYECKOT0 TIPO-
CKTHPOBAHUS U
9KCIIEPTH3bI, UH-

ITIKoc-4.3
AHanmmsupyet
9KOJIOTHYe-
CKHE yCIIOBHS
YCTOMUYUBOTO
pa3BUTHSA
CENBCKUX
TEppUTOpUIl U
MIPOU3BOCTBO
9KOJIOTHYECKH
Oe3omacHoit
MPOAYKIINN

CBOIiCTBa IMOYBLI B
CBSI3U C IIMTAHUEM

pacTeHuil U NpuMeHe-
HUEM yJ0OpeHHid, Me-

TOJBI XUMHUYECKOMN
MEJIMOpallUU MOYB

aHAIU3UPOBATh
COCTOSIHHE III0J0-
poaus MoyYB ¢ lie-
JIBIO IPUHATHUS
pelleHuii 1o or-
THMH3ALUH YCIIO-
BUI MUTAaHUS CEIb-
CKOXO34HCTBEH-
HBIX pacTEHUH,
TIOJIy4Y€HUS BBICO-
KOKa4eCTBEHHOU
pacreHreBo4e-

HaBbIKAMU
orieHKH dpPex-
TUBHOTO TIO-
JIOPOIHST TIOYB C
LEJIbIO IPUHS-
THSI pelIeHU I
110 ONTUMM3a-
UM YCITOBUM
MUTAHUS CEITb-
CKOXO03s1H-
CTBEHHBIX pac-

(bOopMaIMOHHOTO CKOM NPOAYKLUH U | TEHUH, TIOJTyde-
obecnieyeHns NOBBIMICHHS 90~ | HUs BEICOKOKA-
yCTOHYMBOTO (hexTHBHOCTH YECTBEHHOM
pa3BUTUSA CEJIb- 5 CpeACTB XUMHU3a- PacTEHUEBOI-
CKHUX TEPppUTOPUHU U 3eMJICACIINS v

PPHUTOP I a 4ecKoii mpo-
" arpO3KoOJI0Tru-

JYKIUK U 1O-
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YECKON ONTUMHU-
3aIUy TEXHOJIO-
UM 3eMJIENO0JIb-
30BaHU
Crocoben mpu-
MEHSTH Ha MpaK-
THKE COBPEMECH-
HBIE METOJIBI U
TEXHOJIOTHH ar-
PO3KOJIOTHYECKO-
ro Kaprorpadu-
pOBaHHSA U MOHH-
TOPHHTA, YKOJIO-
THYECKOTr0 MPo-
eKTHPOBaHUS 1
SKCIIEPTU3BI, HH-
(hopMaIMoOHHOTO
obecrnieueHust
YCTOMYUBOTO
pPa3BUTHS CEllb-
CKHMX TEPPUTOPUU
1 arpodKOJIOTH-
YECKON ONTUMH-
3aIH TEXHOJIO-
TUH 3eMJIENOJb-
30BaHUS

BBILLICHUS 3 (-
(heKTUBHOCTH
CpeACTB XUMHU-
3aluu 3emiiesie-
Jmsl.

IIKoc-4.4
[IpoBoauT
CHUCTEMHBIN
aHaJIn3 YKO-
JIOTUYECKHX
PHUCKOB B
paMKax OIleH-
KU BO3JCH-
CTBUS Ha
OKpYKAaOIYIO
cpeay 3KOJO-
TM4YecKoM
9KCTIEPTHU3HI U
arposKOJIOrU-
YEeCKOT0
ayauTa

METO/IbI TNAaTHOCTHKH
MUTaHUs C.-X. KyJIb-
Typ, OLIGHKU MX Kade-
CTBa, arpoxXuMmuye-
CKOT0, a TaKXXe KO0JIO-
ro-
TOKCHKOJIOTUIECKOTO
MOHHTOPHHTA TT0YB,;
olpezeneHue NoTpeo-
HOCTH B yI0OpEHUSIX
¥ XUMHYECKHX MEJIH-
OpaHTax W UX BIUS-
HUSI HA BEJTUUMHY U

Ka4eCcTBO ypoxKas C.-X.

KYJBTYD.
DIIeKTPOHHBIE PeCyp-
CBI JUISI YTOYHEHUS
aktyansHoctn H/I B
ctepe padotsl (Crpa-
BOYHAsI CUCTEMa
«TexakcnepT»).

OCYILIECTBIISTh
JKCIIpece-
JUArHOCTHUKY TIH-
TaHUA C.-X. KyJIb-
Typ; IIpuMeHATH
METO/]Ibl aHANIN3A U
OLICHKM Ka4ecTBa
C.-X. KylbTyp "
ypoBHs 3¢ dekTus-
HOTO III0NOPOIHS
IIOYB.

HaBbIKAMU aHa-
JINTUYECKOH pa-
OOTHI IpH OTIpe-
JIeIeHNN XUMU-
YEeCKOT0 COCTaBa
pacTeHuil U noy-
BEI, IPOTHO3HPO-
BaHUS arpoxu-
MUYECKHX TMOKa-
3aTesie TOYBHI,
YPOKafHOCTH C/X
KyJIbTYp U Kaye-
CTBa MPOLYKIUU;




4. CTpyKTYypa " coliepKaHne TUCHUUILTHHbI

4.1 PacnpeaeJieHue TPyA0EMKOCTH AUCHMILIMHBI IO BUAAM padoT

1o ceMecTpam

OoOmas TpyIoEéMKOCTh AUCIMILIAHBI cocTaBiseT 3 3au.en. (108 gaca), ux pac-
npejeeHue o BujaM padoT ceMecTpaM MPECTaBICHO B TadIuIe 2.

Tabmuma 2

PacnpenesieHue Tpya10EéMKOCTH TUCUMILIMHBI 10 BHAaM padoT Mo ceMecTpam

TpynoémkocTb
Buyt yue6Hoii padoThI :ict B 1.4. mo cemecTpam

o/ Ne 6
OO0mas Tpy10EMKOCTb JUCHUTUIMHBI IO Y4eOHOMY ILIIaHY 108/4 108/4
1. KonTakTHas padora: 36,4/4 36,4/4
AyauTopHas paéora 36,4/4 36,4/4
8 Mom uuce:
aexyuu (J1) 10 10
npaxmuyeckue 3ansimust (I13) 4/4 4/4
nabopamopnvle pabomul (JIP) 20 20
KOHCYIbmayuu 2 2
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,4 0,4
2. CamocTrosiTesabHas padora (CPC) 71,6 71,6
KOHMPOIbHAsL paboma 10,0 10,0
camocmosimenbHoe u3yieHue pazoenos, Camono020moeKa 34,6 34,6
(npopabomra u nosmopenue 1eKYUOHHO20 Mamepuala u ma-
mepuana y4eOHUKo8 u y4eOHvlX nocoOuUll, N0020MosKa K 1a0o-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUSIM)
Iloozomoska k 3auémy ¢ oyenxo (KOHMpoiv) 27 27
Bu mpoMexXyTOYHOTO KOHTPOJIS: HK3aMeH

*B TOM YHMCJIC MTPAKTUYCCKAsA IMMOATr0OTOBKaA
4.2 Conep:xaHue TUCIHUNINHBI
Tabnuma 3

TemaTuveckuii IJIaH y4eOHOM TUCHUIINHBI

AynuTopHasi padora
Bueayauro
HanmeHnoBaHue pa3jie/ioB U TeM - 113
AUCHUILTNH (YKPYTHEHHO) T JI Bcero | JIP IIPK pHast

I pa6ora CP
Beenenue 4.6 - - - - 4.6
Paszgen 1 «XuMuuecknii cocTas U MUTAHUE 18 2 - 6 - 10
pacTeHuin»
Pazen 2 «ArpoxuMu4ecKre CBONCTBA 18 2 - 6 - 10
MOYBHI B CBSI3U C MUTAHUEM PAaCTCHUU U
IpUMEHEHHEM yA00peHu. XumMuueckas
MEJIHOPALINS [TOYBY
Paznen 3 «OCHOBBI MPUMEHEHHSI 38/4 6 4/4 8 - 20




AynuTopHasi padora
HanmeHoBaHMe pa3/ie/ioB U TeM 3 Breayauro
. Bcero/* pHasi
AUCHMILINH (YKPYTTHEHHO) JI Bc/iro JIP IIPK paGora CP
MHUHEPAJIbHBIX U OPTraHUYCCKUX
yIA0OpeHUN»
KOHMAKMHAsL paboma Ha NPoMedrnCymo4HoM 0,4 0,4
KOHmpoJie
KOHCYIbmayuu 2 2
Nn0020MOBKA K IK3AMEHY 27 27
Bcero 3a 6 cemecTp 108/4 10 4/4 20 2,4 71,6
HToro mo gucuunjinue 108/4 10 4/4 20 2,4 71,6

* B TOM YHCIIE MMPAKTUYCCKaA IIOATrOTOBKA

BBenenue

[Ipenmer, MeTOABI M 33/1a4N JUCHUILUIMHBL. ATPOIKOJIOTHYECKOE 3HAYEHUE PUMEHE-
HUs yooOpeHui. ArpOHOMUYECKasi XUMHSI — Hay4YHasi OCHOBA MPUMEHEHUs1 yao0pe-
HUS U XUMU3aLUH 3€MJIEIENINS CTPAHBI.

Pa3znen 1. XuMnyeckuii cocTaB 1 NMTAHWE PACTEHUI

XHWMHUYECKUN COCTAaB PACTEHUM M KAa4ECTBO yposkas. MIX M3MeHeHHne B 3aBUCUMOCTH
OT ITOYBEHHO-KJINMAaTUYECKUX YCIIOBUM Y MUTAHUS PAaCTEHUU. BiusHue ycnoBui BbI-
palMBAHUS CEIBbCKOXO3SIMCTBEHHBIX KYJIBTYP Ha YPOXKal U €ro Ka4yecTBO.
buosiornuecknii 1 X035MCTBEHHBIN BBIHOC DJIEMEHTOB MUTAHUSA, IMOCTYIJIEHUE MUTa-
TEJIbHBIA BEIIECTB B Pa3HbIEC MEPUOABl POCTAa U PAa3BUTHUS pacTeHUi. J(marHoctuka
MUHEPAJIbHOTO MUTAHUS PACTEHUI MU CIOCOOBI €ro PEryjiupoBaHHS C MOMOILIBIO
y100pEHHU.

Pa3znen 2. ArpoxumMuyeckue CBOICTBA MOYB B CBSI3U ¢ MUTAHMEM PACTEeHM U
NpUMEHEeHHEeM y100peHuii. XuMHu4YecKasi MeJIMOpalus M04YB

CBolicTBa MOYB B CBSI3U C MUTAHUEM PACTEHUU M MpuUMeHeHueM ynoopenuii. CoctaB
no4Bbl. MUHEpanbHas U OPraHUYECKasi YaCTH MOYBbI, UX POJb B IJIOJAOPOAUMU U MHU-
tTanuu pacteHuil. [lorennuansHoe u 3P PEKTUBHOE MII0I0POUE TIOUBHI.
[TormoTuTenbHast CHOCOOHOCTH, peakiusi U Oy(hepHOCTh MOYBBI UX POJIh B MUTAHUH
pacTeHuil U MPUMEHEHUU yA0OpeHuil. ATpoXuMudeckoe o0cienoBanue u cepTudu-
Kallusl TIOYB M UX 3HAUYCHHE. ATPOXUMHYECKasl XapaKTePUCTHUKA OCHOBHBIX THIIOB
no4B P®. CocTaB MOTJIONIEHHBIX HOHOB B Pa3HbBIX MOYBAX.

N3BecTkoBaHME KHUCHABIX MOYB. OTHOIIEHHE PA3IUYHBIX CEJIbCKOX03UCTBEHHBIX
KYJBTYp M PEaKIMu U U3BECTKOBAHMIO MOYB. BiusHUe M3BECTKOBaHUS Ha CBOMCTBA
MOYBBI U YPOKall CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

OueHKa CTeNeHU KUCIOTHOCTH M HYXIAEMOCTH B M3BECTKOBAHHUH. ATPOIKOJIOTHYE-
CKH€ TpeOOBaHMS K M3BECTKOBBIM YJIOOPEHUSAM M TEXHOJIOTUU UX IpuUMeHeHUs. Jl03bI
n3BecTu. M3BecTkoBhie ynoOpeHus. ['murmcoBaHue COJMOHIOBBIX MoYB. [IpuMmeHeHue
TUIICA I yA0OpeHuit 6000BBIX KYJIBTYD.
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Pa3nea 3. OcHOBBI NPUMEHEHNS] MUHEPAJIbHBIX M OPraHMYeCcKHX yI100peHui

[Ipon3BOACTBO, aCCOPTUMEHT MHHEPAJIbHBIX yIOOpEHHH. 3HAUEHHUE MHUHEPATbHBIX
yI0OpEeHH B MOBBIIIEHUN TUIOAOPOIUS TTOYB, TPOYKTUBHOCTH CEIIbCKOXO3SHCTBEH-
HBIX KyJIbTYp U KaUeCTBa ypOxkKas.

ArpoxuMuyeckue U (pU3HOJIOTUYECKHE OCHOBBI MPUMEHEHHS a30THBIX YAOOpEHUM.
HutpaTtHbie 1 ammoHuitHbIe ynoopenus. [loayuenue, CBOMCTBA U MOBEICHHUE B MOY-
B€, 0COOEHHOCTH MPUMEHEHHS.

[Tonydyenue, cBoiicTBa, MpEBpallICHUE B MOYBE U OCOOCHHOCTH MPUMEHEHUS aMMO-
HUWHBIX y100peHi, aMMOHUIMHOMN cenuTpbl, MoueBUHBI 1 KAC.

®docdhopHbie ynoOpeHus, arpoXuMHUecKre 1 (HU3MOIOTHYECKUE OCHOBBI UX MpHUMeE-
HeHus. CpIpbeBbIE pecypchl A MPOU3BOACTBA (POCHOPHBIX YA0OPEHUH.

[TonyueHnue, cOCTaB U CBOMCTBA, MPEBPAIIICHUE B MOYBE U OCOOCHHOCTH TPUMEHEHUS
dbochopubix ynooOpenuii. dochoputHas Myka U yciaoBus 3(QPEeKTUBHOTO MPUMEHE-
HUSL.

Kanuiinbie ynoopenus, (pU3UOJIOTHUECKHE U arpOXUMUYECKHE OCHOBBI UX MPUMEHE-
Hus. CeipbeBas 0aza. [lonyuenue, cBoiicTBa, B3aUMOJICHCTBUE C TIOYBOM 1 OCOOEHHO-
CTH IPUMEHEHHS.

MuxkpoynoOpenusi, pU3NOIOTHUECKHE U arpOXUMHUYECKUE OCHOBBI UX MPUMEHEHMS,
BUJbI, (POPMBI, CIIOCOOBI U J03bl IpUMEHEHUs. JlelicTBue MUKpOyA0O0peHuit Ha ypo-
’Kall ¥ Ka4€CTBO CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP.

Kowmrinekcubie yioopeHus, cocTaB, CBOMCTBA, YCIOBUS 3(PGEKTUBHOTO MPUMEHEHUS.
Cwmerannbie y1o0peHusl.

TexHOoNorus NPUMEHEHNU MUHEPAIbHBIX YAOOpEeHU. ATPOTEXHUUYECKHE U arpo3Ko-
JIOTUYECKHE TPeOOBAHMUS.

HaBo3, ero coctaB v CBOMCTBa B 3aBUCMMOCTH OT BHJIA )KUBOTHBIX U YCIOBHI UX CO-
nepsxxkanust. CriocoObl XpaHeHHus HaBo3a. becnoCTUIOYHBIN HAaBO3, HABO3HAS JKUXKA,
NTUYUI TTOMET, COCTaB, CBOMCTBA. J[OCTYMHOCTh ACTEHMSIM MUTATEIbHBIX BEILECTB
pa3HbIX BUIOB HaBO3a U JIPYTUX OPTaHUYECKUX YI0OPEHHI.

4.3 Jlekuuu/nadbopaTopHble/mpaKkTHYeCKUe/ 3aHATHUS
Tabmnura 4
Copep:xkanne JIEKIUIi/1a00PATOPHOT0 NPAKTHKYMA/MIPAKTHYECKUX 3aHATHI U
KOHTPOJIbHbIE MEPONPUSITHS

Ne Ha3zBanmne Ne u Ha3zBaHMe JIeKIUii/ dopmMupyembie Bun Kou-Bo
/o | pasnena, Te- J1a00paTOPHBIX/ NPAKTHYECKHX | KOMICTEHUHH | KOHTPOJIbHOTO | - .
MBI 3aHATHI MeponpHSITHS
1. Brexene [TKoc 1,1
) ITIKocl.4
Paznen 1. XuMu4yecKui cOCTaB M MATAHUE ITKoc 1,1 8
pacTeHHi. [1Kocl.4
Tema 1. Jlexmusa Ne 1. Xumudeckui IIKoc 1,1 2
XHUMHUYECKUHN | COCTAB U IUTAHUE PACTCHUU ITIKoc1.4
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N Ha3zBanmne Ne u Ha3BaHMe JIeKIUit/ dopmupyembie Bun Kou-80
Wp | Ppasmena, Te- J1260paTOPHBIX/ NPAKTHYECKNX | KOMIETCHIUH | KOHTPOJBLHOrO | o .
MBI 3aHSATHI MeponpHsITUsI
coctaB ¥ - | Jlaboparopuoe 3ansitue Ne 1. [TIKoc 1,1 Ormpoc, 2
TaHue pacte- | MeTtonbl oTOopa mpood I Xu- I[IKocl.4 3aInuTa
HUU MUYecKoro ananuza. Onpeje- [TKoc 2.2
JICHHE CO/IEP KaHUSI CYXOTO
BELIECTBA B CBEKEM PACTHU-
TeJIbHOM MaTepuaie. MeTo bl
IpOOONIOATOTOBKY PACTUTENb-
HBIX 00pa3I[0B K XUMUYECKOMY
aHasn3y. Mokpoe 030J5ieHHE
pacrenuii no merony K. I'mu-
30ypr nipu onpenenernnn NPK
B OJIHOI HaBECKE.
Jlaboparopuas padora Ne 2. IMKoc 1,1 Ompoc, 2
OnpeneneHue coiepKanus IIKocl1.4 3aIuTa
azota, pocdopa u kanus B pac- ITKoc 2.2
TEHUSX MUKPOMETOIOM
Kbenbaans nocie MOKporo
030JICHUSL.
JlaGopaTtopHnas pabota Ne 3. [TKoc 1,1 Ormpoc, 2
Onpenenenne BeiHOCa N, P20s, IIKoc1.4 3aIHUTA,
K20 u npyrux snemMeHToB nu- [IKoc 2.2 KOHTPOJIbHAS
TaHUs TUIAHUPYEMBIM YPOXKaeM paboTta
Pa3TUYHBIX KYJIBTYpP B KT Ha
TeKTap.
2 Pa3nen 2. ArpoxuMuuecKkue CBOMCTBA MOYB IIKoc 1,1 8
B CBSI3H C NMTAHMEM PACTEHHMI U NPUMEHe- I1IKoc1.4
HHMeM ya00peHuii. XuMHYecKasi MeJTHOpPaLHs ITKoc 2.2
MOYB.
Tema 1 Jlexuus 2. ArpoXxuMHYECKHE [IKoc 1,1 2
Arpoxumu- CBOMCTBA ITOYB B CBSI3U C IIUTa- [IKocl1.4
4yecKue CBOM- | HueM pacteHuil u npumenenueM|  [IKoc 2.2
CTBa MOYB B | ynoOpeHuil. XumMuueckas Meiu-
CBSI3H C ITH- oparus oyB.
TaHueM pac- | Jlaboparopnas pabota Ne 4. [TKoc 1,1 2
TEHUHU U Kucnornocts noussl. Onpene- IIKocl1.4
NpUMEHEHU- | jJeHue pH B BOAHOI U COJIEBOit I1Koc 2.2 Onpoc
em ynoOpe- BBITSDKKaxX. Onpenenenne Tu- poc,
HUH. XUMH- | POJIMTUYECKON KHCIOTHOCTH satta
yeckasi Me- CYMMBI HIOTJIOIIEHHBIX OCHOBA-
auopanus HUI ITOYBBI.
IIOYB. JlaGopatopHas pabora Ne 5. [IKoc 1,1 2
Onpenenenne coepKaHus Mmo- [TKocl.4
Ompoc, 3ammu-
IBUXKHBIX GopM docdopa u Ka- [IKoc 2.2 T
7St B TTOYBax mo Metoxy Kup-
CaHoBA.
JIabopatopHnas padora Ne 6. IKoc 1,1 Ompoc, 2
OmnpeneneHne coaepiKanus [TIKocl.4 3allUTa KOH-
HIEJIOYHOTHUPOITH3YyEeMOTO a30- [IKoc 2.2 TPOJbHAS pa-
Ta B nouse 1o Kopuounay. 6oTta
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N Ha3zBanmne Ne u Ha3BaHMe JIeKIUit/ dopmupyembie Bun Kou-80
0 /;[ pa3aena, Te- | J1aGOpPaTOPHBIX/ MPAKTHYECKUX | KOMIIETEHHHH | KOHTPOJBHOIO qacoB™
MBI 3aHSATHI MeponpHsITUsI
Hcnonbs3oBanue arpoxumuye-
CKHX TOKa3aTesiel TOYBbI B
NPaKTUKE IPUMEHEHUs yI00-
peHuil. ATpOXUMHYECKUN
OUEpK.
3 Pa3nen 3. OcHOBBI NPpUMEHEHUsI MHHEPAJIb- IIKoc 4.3 10/4
HBIX M OPraHMYeCKHUX YI100peHui IIKoc 4.4
Tema 1. Jlexuun 3-6. MunepaibHble U ITKoc 4.3 6
OcHOBBI OpraHuyecKue ya00peHHs. ITKoc 4.4
HUPUMCHCHUA | T[pakTnyeckue 3ansaTus 1-2. ITKoc 4.3 4/4
MHHCpPaJIb- Kiaccudukariust MEHEpaTbHBIX ITKoc 4.4
HBIX U Opra- & 011poc,
Y OPTaHUYECKUX YAOOpEHUH. salTa
HIICCKNX OCHOBBI IPUMEHEHHS y100pe- H
ynoopeHuit HULL
JlaGopaTtopubie paboTsr Ne 7-10. [TKoc 4.3 8
orpoc,
KauecTBeHHOE pacnio3HaBaHHE [1IKoc 4.4
o 3aIuTa.
a30THBIX, POCHOPHBIX, KATHIA-
KOHTPOJIbHAS
HBIX, KOMILIEKCHBIX U U3BECT-
. paboTta
KOBBIX yJ100peHuil.
* B TOM YHCIIE PAKTHYECKas MOATOTOBKA
Tabnuua 5

Hepequb BOITPOCOB JIJIsl CAMOCTOATEC/IIBHOI0 N3YYCHUHA TUCHUTIIINHBI

Ne
/o

Haszpanue pa3aeJia,
TEMBbI

Ilepeyens paccMaTpruBaeMbIX BOMPOCOB JIJISI CAMOCTOSITEILHOTO
U3y4YeHHUsI

Pa3nea 1. XuMn4yeckuii COCTaB M NUTAHNE PACTECHMI.

1. Tema 1. Xumuueckut
COCTaB W IHTAHUE
pacTeHui.

CoBpeMeHHOE TIPEICTABJICHUE O TMOTJOIMICHUH SJI€MEHTOB MUTAHUS
pacTeHusIMU. BrusHHE YCIIOBHM BBIPAIlIMBAHUSA CEJIbCKOXO35M-
CTBEHHBIX KYJbTYp Ha ypOXkal M €ro KadectBo. buonornueckuii u
XO3SMCTBEHHBI BBIHOC JJIEMEHTOB IUTAHUSA. MEXaHU3MbI MOCTYII-
JICHUS IUTATEIbHBIX BEIIECTB B PAa3HbIEC MEPUOBI POCTA U PA3BUTHUSA
pacTeHUi.

IIKoc 1,1, IIKoc1 .4

Paznen 2. ArpoxumMuyeckue

CBOMCTBA MOYB B CBSI3M C NUTAHHEM paCTeHl/lﬁ U IPUMEHECHHEM

yno0penuii. XumMuyeckasi MeJTHOpANUsi OYB

2. | Tema 1. Arpoxumunye-
CKHE CBOMCTBA IOYB B

CBA3U C IIMTAHUCM
pacTeHUl U MpUMEHE-
HHUEM yIOOpeHUA.

XuMuueckass MeIuo-
pauus mo4B

CocraB 1mo4BBl.. MuHEpasbHasi W OpraHWYecKas YacTH IOYBBI, WX
pOJIb B IUIOAOPOJMHM MOYB U NMUTaHUU pacTeHui. [loreHunansHoe u
s dexTrBHOE TII0M0pOaME MOYBHL. [lornoTurensHas CriocOOHOCTB,
peakuus TMOYBbI, UX pOJIb B NMUTAHWU PACTEHUN U TPUMEHEHUU
yaoOpeHuil. ArpoXuMHUecKoe OOCIeIOBaHUE IMOYB. ATPOXUMHYE-
CKasl XapaKTepUCTUKAa OCHOBHBIX TUIOB 1o4YB P®d. Arposkosoruue-
CKHe TpeOOBaHMS K W3BECTKOBBIM YIAOOPEHHUSM M TEXHOJIOTHH WX
npuMeHeHus. V3BecTkoBbIe ynoOpeHus, A03bl. [ UlicoBaHUE COJOH-
moBbeIx mouB. [1Koc 1,1, ITKoc1.4, ITIKoc 2.2

Pazgen 3. OcHOBBI IPUMeHEHHSI MUHEPAJIbHBIX H OPraHNYecKUX Y100peHuni

3. | Tema 1. OcHOBBI IIpH-
MCHCHH MHUHCPAJIb-
HBIX U OPTaHUYECKUX
yaoOpeHuit

3HaueHUE MUHEPAIbHBIX U OPTaHUYECKUX YIOOPEHUIA B MOBBIICHUN
IJI0J0OPOIUs IOUYB, IPOAYKTUBHOCTH C.-X. KYJIBTYP U KauecTBa ypo-
Kasi. ATpOXUMHUYECKHE U PU3NOJIOTMYECKNE OCHOBBI TPUMEHEHHUS
MHUHEPAJIbHBIX U OPTraHUYECKUX YA0OPCHUA.

TexHonorusi NpUMEHeHHUsI MUHEPAJIbHBIX U OPraHUYECKUX yao0pe-
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Ne HasBanmue pa3saena, Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIS1 CAMOCTOSATEIbHOIO
n/n TEMbI U3YYEeHHs

HUH. ATPOIKOJIOTHYECKUE U arpOTEXHUUECKUE TPEOOBAHMSI.

I1Koc 4.311Koc 4.4

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH

Tabmuma 6
IIpuMeHeHNe aKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
HaI/IMeHOBaHI/Ie ncno.nwyeMle

Ne AKTUBHBIX M HHTEPAKTHUBHBIX 00-
Tema u popma 3ansaTHsA .
n/n pa3oBaTeIbHbIX TEXHOJIOTUH
(hopMm oOyueHus )
1. | Jlekuus 2. CBoiicTBa moyB B cBsizu | JI ABTOpCKas JIEKIUsI HA OCHOBE pe-
C IUTAHUEM PACTEHUI U PUMEHE- 3yJbTaTOB UCCIIEIOBAHUN

HueM ynoopenuil. CoctaB OYBBI.
MuHepaibHasi 1 OpraHu4ecKas ya-
CTH TIOYBBI, MX POJIb B TUIOIOPOTUT
U IUTAaHUM PACTEHHH

2. | Jlaboparopnoe 3ansatue Ne 1. Me- | JI3 | Pa3Bepuyras Oecena
TOBI OTOOpa PO I XUMHUYe-
ckoro a"anu3za. Onpenenexnue co-
Jiep>KaHus CyXOro BEILECTBa B
CBEXKEM PAaCTHTEIBHOM MaTepHale.
Metobl TpoOOIIOATOTOBKH pacTu-
TEJBHBIX 00Pa3IoB K XUMHUECKOMY
aHanu3y. Mokpoe 030JIeHHE pacTe-
Huit o metony K. ['mu30ypr npu
onpexnenenun NPK B ogHOM
HaBECKE.

3. | Jlabopatopnas pa6ora Ne 3. Onpe- | I13 | duckyccus
nenenue BeiHoca N, P2Os, KoO u
JAPYTUX 3JIEMEHTOB MUTAHUS I1J1a-
HUPYEMBIM YPO’KaeM pa3IHIHBIX
KYJIBTYp B KI' Ha r'eKTap.

4. | Jlexus Ne 3. MunepanbHbie u op- | JI ABTOpCKas JIEKIIUSI HA OCHOBE pe-
raHu4ecKue yJo0peHusl. 3yJIbTaTOB UCCIEIOBAHUN
5. | Jlaboparopusbie 3ansTust Ne 7-10. JI3 | Pa3Bepuyras Gecena

KauecTBeHHOE pacrio3HaBaHue
a30THBIX, (POCHOPHBIX, KATUHHBIX,
KOMIUIEKCHBIX M U3BECTKOBBIX
yaoOpeHui.

6. Tekymmii KOHTPOJIb yCIIEBA€MOCTH U IPOMEKYTOUYHASI ATTECTAIUSA 110
UTOraM OCBOCHUS JUCHUIIIMHBI

6.1. TunoBbIe KOHTPOJIbHBIC 3aIaHUA WJIH HHBIC MAaTE€pPHAJIbI, He0o0X0aAuMBbIe JJIsl

OLICHKH 3HAHUI, YMEHUI1 U HABBIKOB M (MJIM) ONbITA AeSITeJbHOCTH
1) Bompocsl yis MOATOTOBKH K KOHTPOJIBEHBIM MEPOIPHUATUAM (TEKYLIHH KOHTPOJIb B BU/IE KOHTPOJIb-
HBIX pabor)
Tema 1. Xumuueckuii cocmas pacmeHruil.
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3HavueHHe XUMHUYECKOT0 COCTAaBa PACTEHUH.

OCHOBHBIE TIOKA3aTeNN KAYeCTBA YPOXKasl CEIbCKOXO03IMCTBEHHBIX KYJIbTYP.

BnusiHre NOYBEHHO-KIIMMATUYECKUX YCIOBUM M MUTAHUS PACTEHUI Ha XUMHYECKHI COCTAB U ITOKa-
3aTelld KauecTBa C.-X. KyJIbTYp.

CoBpeMeHHOE MPEACTABICHHUE O MOTJIOMICHUH 3JIEMEHTOB MUTAHUS PACTCHUSMH.

B3auMocCBsA3b KOPHEBOTO U BO3YILIHOI'O IUTAHUS.

buonornueckuii U X03sIMCTBEHHBIN BBIHOC AJIEMEHTOB MMUTAHUS, IOCTYINICHUE TUTATEIIbHbBIN BE-
LIECTB B Pa3HbIE NEPUOJBI POCTA U PA3BUTHUS PACTCHUI.

Jlnarnoctrka MUHEpPaIbHOTO MUTAHUS PACTEHUI U CIIOCOOBI €r0 PEryJIMPOBAHUS C TOMOIIBIO
ya00peHuil.

Tema. 2. Aepoxumuueckue c8oUCMBA NOUE 8 CEA3U C NUMAHUEM PACEHUL U NPUMeHeHUeM Y0obpe-
HUtl. Xumuyeckas Meauopayusi noye.

CBOICTBa TTOYB B CBSI3U C MUTAHKEM PACTCHHUH M IpUMeHeHUEM ynoopenuii. CocTaB 1mo4Bsl. MuHe-
pajbHas U OpraHUYecKasi YacTH IMOYBBI, MX POJIb B IUIOJAOPOJUM M MUTAaHUU pacTeHui. [loTeHiu-
anbHOe M 3(pexTuBHOE II0g0poaAre MouBbl. [lornoTurensHas cnocoOHOCTh, peakius u Oydep-
HOCTh TIOUBBI XM POJIb B MUTAHUU PACTCHUM U NMPUMEHEHUU YAOOpEeHHIl. ArpoXUMHUECcKoe oOciie-
JIOBaHHE U cepTU(UKALNA MTOYB U MX 3HAYCHHE. ATPOXMMHUYECKAsT XapaKTepUCTUKA OCHOBHBIX TH-
noB 1ouB P®. CocTaB NMOrI0MEHHBIX HOHOB B Pa3HBIX MMOYBaX.

N3BecTkoBaHME KHUCIBIX NOYB. OTHOIIEHHE PAa3IMYHbIX CEIbCKOXO35AWCTBEHHBIX KYJIbTYp M peak-
[IMA YU U3BECTKOBAHMIO TOYB. BinsiHME M3BECTKOBAHUS HAa CBOMCTBA MOYBBI M YPOXKal CEIbCKOXO-
3SIUCTBEHHBIX KyNbTyp. OLIEHKa CTENEHU KUCIOTHOCTH U HYKJIA€MOCTH B M3BECTKOBAaHUU. ATpo-
IKOJIOTHYECKHE TPEOOBAHMS K M3BECTKOBBIM YIOOPEHHUSM W TEXHOJOTUU WX MpUMEHEHUs. J[03bI
u3BecTu. M3BecTkoBbIe ynoOpeHus. [ uncoBanue conoHIOBIX ouB. [IprMeHnenue rurmca st yao0-
peHuit 6000BBIX KYJIBTYD.

Tewma 3.

[Tpon3BOACTBO, ACCOPTUMEHT MUHEPAIHHBIX U OPraHUYECKUX yI00peHni. 3HaUeHe MUHEPATbHBIX
Y OPTaHUYECKUX YAOOpEHUH B TIOBBIIIEHUH TIJI0JJOPOIUS TTOUB, TPOAYKTUBHOCTH CEITbCKOXO03STH-
CTBEHHBIX KYJIBTYP M Ka4eCTBa yposKasl.

Arpoxumuueckue U pU3noIOTHYecKue OCHOBBI MPUMEHEHUSI MUHEPAIbHBIX U OPraHu4ecKuX ya00-
penuii. [lomyuenue, cBoiicTBa 1 NOBEIEHUE B MIOYBE, OCOOEHHOCTH MPUMEHEHHUS PA3IMYHBIX BUJOB
OpPTaHMYECKUX ¥ MUHEPAbHBIX yI0OPEHHIA.

TexHoMOTUS MPUMEHEHUSI MUHEPATBHBIX M OPTaHUYECKUX yT0OpeHU. ATpOTEeXHUYECKUE U arpo-
HKOJIOTHYECKHE TPeOOBAHMUS.

JIOCTYITHOCTh pacTEHMSIM MHUTATEIBHBIX BEIIECTB Pa3HBIX BUJIOB HABO3a W JPYTHX OPTraHUYECKUX
y1o0peHuit.

2) IlepedeHp BOIPOCOB, BIHOCHMBIX Ha MPOMEKYTOYHYIO aTTECTAlUIO (IK3aMEH)

HcTopus pa3BUTHS HAYKU arpOXUMUS

Pone I.H. IIpsHMIIHUKOBA U pa3BUTHE €r0 UIEH B aTPOXUMUHU.

XUMHUYECKUN COCTaB CEIbCKOXO35IMCTBEHHBIX PACTEHUM.

3HaueHUE OTAEIbHBIX XUMUUYECKUX JIEMEHTOB B TUTAHUM PACTCHUM.

CopepxaHue M COOTHOILIEHHE MUTATEIbHBIX BEUIECTB B pacTeHMsX. BbIHOC 371eMEHTOB MuUTa-

HUS CEJIbCKOXO35I1ICTBEHHBIMU KYJIBTYypaMHu.

Bo3nyniHoe niny yriaepoJHoe MUTaHUE PACTEHUM U €ro 3HaYeHHE.

MuHepanpHOE IUTAaHUE CEITBbCKOX03IMCTBEHHBIX PACTEHUH U €0 3HaUEHUE.

[ToctymuieHre TUTaTENbHBIX BEIIECTB B PACTEHUS U UX YCBOCHUE.

BnusiHue BHemHeN cpesibl Ha MOCTYIUIEHUE U YCBOEHHUE NMUTATEIbHBIX BELLIECTB B PACTEHUH.

10. OTHomIeHHEe pacTeHUH K YCIOBUSM IUTAHUS B pa3Hble NMEPUOJbl BEreTallM, NEPHUOAUYHOCTD
IIUTaHUs PaCTCHUN

11. JImarHocTHKa MHHEPATBLHOTO MUTAHUS PACTCHUHN

12. Iudpposas auarnoctuka cocrosuus pacrenuii (NDVI-meton; N-Tectep), HazHaueHUE, TPHHLIAI
METO/1a, pOJIb B IUTAHUU PACTCHUU

asrwONE

© oo~
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13.

14.
15.

16.

17.
18.

19.
20.

21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.

32.

33.
34.
35.
36.
37.

38.
39.
40.
41.
42.

43.

44,
45.

46.
47.

48.
49.
50.

o1.

@DyHKIIMOHAIbHAS TUAarHOCTUKA PACTUTEIBLHOIO MaTepualla, Ha3HaueHHe, IPUHIUI METO/A, POIb
B MUTaHUU paCTCHI/Iﬁ

CocraB mouBsl. Posnb (a3 B muTaHuu pacTeHUi.

CopnepxaHue NMUTATENbHBIX BEIIECTB B MOYBE. AKTyaJbHOE M NOTEHLUUAIBHOE ILIOIOPOAME
MIOYBBI.

MunepasnbHas U OpraHu4ecKasl 4aCTH MOYBbI KaK UCTOYHUKHU AJIEMEHTOB IMUTAHUS CEIbCKOXO-
35IUCTBEHHBIX PACTCHUH.

I'yMyc u ero 3HaueHue Uil MUTaHUS PACTCHUM.

[TornotuTenbHast cIOCOOHOCTH MOYB U €€ BUIBI U POJIb B MUTAHUU PACTEHUN U MPUMEHEHUU
ya00peHuil.

CocraB u crpykrypa I1I1K u ero poas B muTaHUM pacTCHUH U MPEBPALIEHUN YIOOPECHHIA.
OCHOBHBIE 3aKOHOMEPHOCTH OOMEHHOTO IIOTJIONICHUsI KaTHOHOB. HeoOMeHHOe morioleHue
MOYBOM KaTHOHOB. Biusinue Ha 3(eKTUBHOCTh MPUMEHEHHS YAOOPEHUH.

EMKOCTB MOTJIOIIEHUS M COCTaB MOTJIONIEHHBIX KATHOHOB B PA3HBIX MOYBAX.

OOMeHHOE TOTJIONIEHHE AaHUOHOB, €r0 BIHUSHHUE HA 3PPEKTUBHOCTh MPUMEHEHHS YA0OOPEHU.
CreneHp HaCHIIEHHOCTH OCHOBaHHWSMHU. bydepHas CrocOOHOCTh IMOYBBI, €€ 3HAYCHUE IPH
MPUMEHEHUU yI0OPESHUIA.

ArpoxuMHuuecKasi XapaKTepUCTHKa OCHOBHBIX TUIIOB 1OYB P®.

Peakuust mo4Bbl ¥ €€ pOJib B MUTAHUU PACTEHUN M IPUMEHEHHH YI0OpEHUI.

Buapl KHCIIOTHOCTH MOYBBI, UX 3HAYEHUE MTPU TPUMEHEHUU MEJIHMOPAHTOB.

OTHOLIEHUE PaCTEHUN K pEeaKIIMU TOYBEHHOW CPEBbI.

B3anMonelicTBue u3BecTu ¢ mouBoi. MI3MeHeHn CBOMCTB IMOYBHI IIOCJIE N3BECTKOBAHUS.

Ponb xanpuusa 1 Maraus Uil IUTaHUS. PACTEHUM.

Omnpenenenne He0OX0IMMOCTH N3BECTKOBAHMSI, pacyeT J103.

CoBpeMEHHOE COCTOSTHUE U MEPCIEeKTUBBI MTPOU3BOJCTBA U MPUMEHEHUs yIOOpEeHUN U XUMHU-
YECKUX MEJTMOPAHTOB.

ArpoxuMusi — Hay4yHas OCHOBa XHMH3AIUHM 3eMIIeNeNus. ATPOXUMHUYECKOE OOCITYXKHBaHHE
CEeBbCKOro xo03d1cTBa B PO.

Pons JI.H. IIpsHUAIIHUKOBA U pa3BUTHE €70 UACH B arpOXUMHH.

XUMUYECKUN COCTaB CENbCKOXO3SIMCTBEHHBIX PACTCHUH.

Bo3nyniHoe unu yriaepoHoe MUTaHUE PACTEHUM U €ro 3HaYeHHE.

MuHepanbHOE TUTAHUE CENBCKOXO3SIMCTBEHHBIX PACTEHUH U €0 3HAYCHHE.

CoaepxaHre U COOTHOILLIEHUE MUTATENbHBIX BEIIECTB B PACTEHUSIX. BBIHOC 3JIEMEHTOB NUTa-
HUS CEITbCKOXO035UCTBEHHBIMU KYJTbTYPaMH.

[locTyneHre NUTaTeIbHbBIX BEIIECTB B PACTEHUS U KX YCBOCHHE.

3HavYeHHE OTACIbHBIX XUMHUYECKUX JIEMEHTOB B MUTAHUU PACTECHUH.

Bnustnue BHenHel cpesibl Ha MNOCTYIUIEHUE U YCBOCHUE MUTATENbHBIX BEIIECTB B PACTCHUH.
CocrtaB nouBsl. Posb (a3 mouBsl B MUTaHUM paCTEHUIH.

ConepxaHre NMUTATENbHBIX BEIIECTB B MOYBE. AKTyaJlbHO€ M MOTEHLUUAIBHOE IUIOAOPOANE
MTOYBBI.

MuHepanbpHas U OpraHu4ecKasl 4acTH MOYBbI KaK UCTOYHUKHU AJIEMEHTOB NMUTAHUS CEIIbCKOXO-
3SIICTBEHHBIX PACTEHUM.

['yMyc u ero 3HaueHue JUisl TUTaHUSI PACTEHUIA.

[TormoTuTenpHast CIOCOOHOCTH MOYB W €€ BUABI M POJb B MUTAHUM PACTCHHUN W MPUMEHEHUN
yInoOpeHuit.

Cocras u ctpykrypa [IIIK u ero ponabs B nUTaHUM pacTeHUM U MpeBpaIleHuu yI00pEHHH.
OCHOBHBIE 3aKOHOMEPHOCTH OOMEHHOTO TOTJIOUIeHUs KaTHOHOB. HeoOMeHHOe moriolieHue
MOYBOM KaTHOHOB. BinstHue Ha 3G (hEeKTUBHOCTh MPUMEHEHUS yI0OPESHUIA.

EMKOCTB MOTJIONIEHUS M COCTaB MOTJIONIEHHBIX KATHOHOB B PA3HBIX MOYBAX.

OOMeHHOE TIOTJIONIEHNE aHUOHOB, €T0 BIUsSHUE HA 3(()EKTUBHOCTh TPUMEHEHUS yI00pECHUIA.
CrerneHb HaCHIIIICHHOCTH OCHOBAaHWUSIMH. bydepHas crnocoOHOCTh TMOYBHI, €€ 3Ha4YeHUE MpU
MIPUMEHEHUHN YI0OpECHHIA.

ArpoxuMHuecKas XapaKTepUCTHUKa OCHOBHBIX TUIIOB IIOYB P®.
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52.
53.
54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

83.

84.

85.

86.

87.

88.

89.

Peakiust mOYBHI U €€ poJib B MUTAHUM PACTCHUN U IPUMEHEHUH YI0OpEHUH.

Buapl KUCITOTHOCTH MOYBBI, X 3HAYEHUE MPU IPUMEHEHUU MEJIMOPAHTOB.

OTHollIeHNE PaCTEHUH K peaKLuy IOYBEHHOM Cpeibl.

B3auMopeiicTBrue n3BeCTH ¢ NOYBOM. MI3MeHEHUsI CBOMCTB MOYBBI [1OCJIE U3BECTKOBAHUSI.

Posib kanpuus 1 Maruus sl MUTaHUSL PACTCHUI.

Omnpenenenne He0OOXOIUMOCTH U3BECTKOBAHUS, PACUYET J103.

Buibl M3BECTKOBBIX yIOOpeHHA. ATPOTEXHUYECKHE TPEOOBAHUS K X KAUeCTRY.

O} PexTuBHOCTh U3BECTKOBAHUS B ceBO0OOpoTax. Cpoku, criocoObl, 03l BHECEHUS N3BECTKO-
BBIX YI0OpEHUH.

I'mnicoBanue noys.

[Tonsitue 06 ynoopenusx. Kmaccudukanus ynoOpeHui.

Ponb a3ota u ero kpyroBopor.

Knaccudukanus a30THBIX y100OpeHUH.

BnusiHue a30THBIX y10OpeHuit Ha peakLrio IOYBEHHOI'O pacTBOPA.

Oco0eHHOCTH TPUMEHEHHUS a30THBIX YAOOPEHU.

[Ipon3BOACTBO a30THBIX yIOOPEHUIA.

[Totepu a3ota ynoOpeHuit U3 MOYBBI, TyTU UX CHUKEHUS.

Ponp pochopa B muTaHum pacTCHHIA.

Coipbe 1u1st Tpou3BoicTBA (HOCHOPHBIX YIOOPECHUIA.

Knaccudukanus hochopHBIX yI0OpCHHIA.

Bzaumogpeiicteue gpochopHbIx ynodpeHuit ¢ mouBou.

Ocobennoctu npuMeHeHus1 GocHOpPHBIX YIOOPSHHIA.

Ponp kanus B nutanuu pactenuit. 44. Knaccudukanus KaluiHbIX yI0OpeHHIA.

CoIpbe ISl TPOU3BO/ICTBA KAJTUIHBIX YA0OpEHUH.

Oco0eHHOCTH TPUMEHEHHUS KaTUIHBIX YA00peHui

3HavYeHNEe MUKPOYIOOPEHUN IS CETbCKOXO3SIMCTBEHHBIX KYIIBTYP.

Muxkpoyno6peHust 1 0cOOEHHOCTH UX PUMEHEHUS.

Knaccugukanus KOMIUIEKCHBIX YA0OpEHUH.

[Tpon3BOACTBO KOMITJIEKCHBIX YOOPEHUIA.

Oco0eHHOCTH TPUMEHEHHUS KOMIUIEKCHBIX YAOOPEHUH.

CwmemianHble y1oOpeHus, 0COOEHHOCTH UX MTPUMEHEHHUS.

3HaueHue HaBO3a U JIPYTUX OPraHMUYECKUX yIO0OpEHUI B MOBBIIIEHUH YPOXKAEB CEIbCKOXO35H-
CTBEHHBIX KYIbTYp, CO3AaHUU Oe3aedUIIUTHOrO OaliaHca TyMyca U perylIupOoBaHUM OWOJIOTH-
YECKHUX MPOIIECCOB B MOYBE.

HaBo3 kak MCTOYHUK 3JIEMEHTOB MUTAHUSA JJI PACTEHUU U €ro POJb B KPYTOBOPOTE MUTATEIb-
HbIX BemecTB B 3emiuenenuu. J.H. [IpsHUIIHUKOB O poJid HaBO3a B CBSI3H C POCTOM MPOU3BO/I-
CTBa MUHEPAJBHBIX ya00OpeHHi. 3HaUeHNEe HaBO3a KaK UCTOYHHMKA TOTIOTHEHHS TIOYBBI OpPraHu-
YECKUM BEIIECTBOM IS TOJCPKAHUS M YBEIMYCHHS COACP)KaHUS TyMyca, MOBBIIICHUS (-
(EKTUBHOCTH MHUHEPAIBHBIX YIOOpEHUH.

D¢ heKTUBHOCTh MPUMEHEHHS HaBO3a, MPUOABKH YPOKAWHOCTH CEITbCKOXO3SIMCTBEHHBIX KYIb-
Typ B pa3iu4HbIX MOYBEHHO-KIMMAaTUYECKUX 30HAX CTPaHbl. 3HAYEHHE MPABHIBHOTO COYETa-
HUS OPTaHUYECKUX U MUHEPATHHBIX yI0OPECHUA.

XUMHYECKUN COCTAaB M KAa4eCTBO HABO3a Pa3MYHBIX >KMBOTHBIX. Pa3HOBHAHOCTH HaBO3a —
MOJICTUJIOYHBIN M O€CIIOICTUIIOUHBIN (GKUIKUHN U MOTYKHUIKHI) HABO3, UX COCTABHbIE YaCTH.
[Tonctunounslit HaBO3. Buabl MOACTUIIKH, €€ 3HAUYCHUE, COCTaB U npuMeHeHune. CrocoOsl xpa-
HEHUS HaBO3a.

[Ipoueccol, mpoUcXoAsIIMe MPU XPAaHEHUU HAaBO3a, U UX olleHKa. CTeneHb pa3ioKeHHsl HaBO3a.
XpaHeHrue HaBO3a B HaBo30XpaHuiuile U B moje. llltabeneBanne kak HEOOXOIUMBIN MPHEM
MPaBUJIILHOTO XPaHEHHUs HABO3a.

[Tpriembl MOBBILIIEHHS Ka4ecTBa U yJOOPUTENbHAS IEHHOCTD MOACTUIOYHOr0 HaBo3a. CrocoOsl
CHIKEHUS MOTEPh a30Ta MPU XPaHEHUH HaBo3a. [I[poomKUTEIbHOCTD 1EUCTBHS HABO3A.
becnoactunounsiii HaBo3. CocTaB, CBOMCTBA U ITpUMEHEHUE. [[puroroBiieHne, XpaHeHUE U UC-
MOJIb30BAHUE JKUIKOTO U MONYKUAKOTO HaBo3a. OCOOEHHOCTH €ro MPUMEHEHHS.
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90. CpaBHHTEIBHOE EHCTBHE U MOCIEACHCTBUE MOACTUIOUHOTO U OECIIOICTHIIOYHOTO HaBO3a Ha
ypOKaii CenbCKOX03AUCTBEHHBIX KYJIbTYP B PA3IMYHBIX TOYBEHHO-KIIMMATHYECKUX YCIOBHSIX.

91. CoueraHue U COBMECTHOE NMPUMEHEHUE HABO3a U MUHEPAIbHBIX ynoOpeHuil. CpaBHUTEIbHAS
OILICHKA CTENEHU MCIOJB30BaHUSl PACTEHUSMHU MUTATEIBHBIX BEIIECTB U3 HaBO3a M MHUHEPAlb-
HBIX Y10OpEeHU.

92. Cnocobbl ompe/eneHrs KOoJIU4YecTBa MOACTUIIOUHOrO HaBo3a. Pacuer konmuvecTBa OecroacTu-
JOYHOTO HaBo3a. Jl03bl, TIyOMHA 33/I€IKH U CIIOCOOBI BHECEHHS HaBO3a TOJ Pa3JInYHbIC KYJIb-
TYpBI B CBSI3U C MMOYBEHHO-KIMMATUYECKUMU YCIOBUAMU. MexaHu3anusi paboT 1o MOATrOTOBKE
HABO3a, €r0 TPAHCIIOPTUPOBKE U BHECEHUIO B IMOYBY.

93. 3nauyeHue HaBO3a B 3alIMIICHHOM IpyHTe. COCTaB, XpaHEHHE HABO3HOM KHM)XHU U HCIIOJIb30Ba-
HUE ee Ha yao0peHue.

94. Tlomer nTHUL, €TO COCTaB, XpaHEHHE U MpUMEHeHHe. Vconbp30Banne COIOMBI Ha yI00peHue.

95. 3amace! Topda B Poccun. Bunabl u tunsl Topda, uxX arpoxuMuueckas XxapaKTepucTuka u 0oTa-
HU4YeCKui coctaB. CTeneHp pa3noxeHus Topda. 30IbHOCTh, KUCIOTHOCTb, BIIArOEMKOCTb U T10-
[JIOTUTENbHAs cIocOOHOCTh Topda. CoaeprxaHne MUTATEIbHBIX JIEMEHTOB B TOpdax.

96. 3aroToBKa W MCIOJIb30BaHHE TOpda HA MOJCTIIKY U yroopenue. TopdsiHON HaBo3, ero ynoo-
pUTENbHAs IEHHOCTb.

97. YcnoBus 3pPeKTUBHOTO UCIOIB30BaHUS Topda Ha ynoopenue. TeopeTrndeckoe 000CHOBAHUE
KOMIIOCTUPOBaHUSI. 3HAU€HHUE MUKPOOHOIOTHYECKUX MTPOLIECCOB B MPEBPAIICHUH MUTATEIbHBIX
BEIIECTB KOMITOCTA B IOCTYITHBIE /Il PACTCHHUI COCIMHEHUSI.

98. TopdonaBosubie kommocThl. [locnmoitHoe u ouyaroBoe kommoctupoBaHue. TopdoxmKeBbIe,
TopdodekanpHbie U Ipyrue BUABI KOMIIOCTOB. 3HAYCHHE COOTHOIICHUS! KOMIIOHEHTOB B KOM-
MOCTax JAJsl pa3BUTHS MUKPOOHOIOTHYECKHUX MPOIECCOB.

99. Hcnonp3oBaHue B KoMIocTax (HOCPOPUTHON MYKH, U3BECTH, 30JIbI (TIPH MOBBIIICHHON KHUCIOT-
HOCTU TOP(HOB) U APYTUX KOMIIOHEHTOB. XUMUYECKUIN COCTaB PAa3IMUYHBIX KOMIIOCTOB.

100.YcBoenue pacTeHusIMH a30Ta, Gpochopa, Kajms, MUKPOIIIEMEHTOB U3 KOMITIOCTOB. M cmonb30Ba-
HUE TOPOJICKUX, POMBIIIIEHHBIX U CEIbCKOXO03IHCTBEHHBIX OTXO0/I0B Ha YJOOpEHUs MyTeM UX
KOMITOCTHPOBAHUS ¥ TEXHUKA UX PUTOTOBJICHHUS. POJIb KOMITOCTOB B 3alIUIIEHHOM TPYHTE.

101.Canponenu 1 uX UCIOJIb30BaHUE.

102.3enenoe ynoopenue

103.3Ha4yeHune 3eneHOro yno0peHus B 0OOTaIleHUH MOYBBl OPraHMYECKUM BEIIECTBOM, a30TOM M
JIPYTUMH MTATATEITLHBIMH JIEMEHTAMHU.

104.Pacrenusi, Bo3enbpiBaeMble Ha 3eleHoe yaoOpeHue (cuaepatsl). KoMIiekcHOe HCTIOIh30BaHuE
0000BBIX CcHIEpaTOB Ha KOpM M ynoOpenue. [IpuMeHeHne OakTepHATBHBIX IMPENApaToB INPH
BBIpAIIMBAaHUH CUJIEPATOB U IPYTrUX O0OOBBIX.

105.Paznoxenne 3eneHoro ynoOpenus B mouse. [Ipumenenme 3eneHoro ymoopenus B Poccun u
3P PEKTUBHOCTH €r0 B 3aBUCMMOCTH OT IMOYBEHHO-KJIMMATUYECKHX YCIIOBHH. 3eneHoe yaoope-
HHUE B pailoHax opolneHus. BiusiHue 3e1eHoro ymoOpeHus Ha ypoKald pa3inYHBIX KYIbTYp H
CBOWCTBA MOYBBI.

106.TexHONMOTHYECKHE CBOMCTBA ymOOpeHHA. TeXHOJOTHsS XpaHEHHs TBEPAbIX W KHUIKAX MHHE-
pPaAIbHBIX M OPraHMYECKUX yMOOpPEHHH B Pa3MUYHBIX KIMMATHUECKUX 30HAX CTpaHbl. THIbI
CKJIAJICKUX TTOMENICHUH ¥ HaBO30XpaHWIMII. [IpuemMpl CHIKEHHS TTOTEPh M KadecTBa yaoope-
HU [P UX TPAHCHIOPTUPOBKE, XPAaHEHUHU U BHeceHUH. [1oAroToBKa yao0peHHii K BHECEHHIO.

107. TexHONMOTHYECKHE CXEMBI M MAIIWHBI TSI BHECEHUSI OPTaHUYECKNUX, MUHEPAThHBIX (TBEPIBIX U
KHUJIKUX) yIOOpEeHUH, N3BECTKOBBIX MaTEPUAJIOB U THIICA.

108.KoHTponb U olleHKa KadecTBa paboT 1O BHeCeHHIO ynoOpeHuil. TexHuka 0e30macHOCTH MpH
TPaHCHOPTUPOBKE, XPAaHEHUU U BHECEHUHU YI00peHUil.

109.0konornyeckue acrneKkTbl OpraHu3aluy XuMu3anuu 3emienenus. [IpenenbHo 1onycTuMble Ko-
mnaectBa (ITIK) Tokcuueckux coequHEHM B pacTeHUsX, mouse, Boje. COalaHCHPOBAHHOE
pUMEHEHHE yI0OpEHH U IPYTUX CPENICTB XUMH3AIMN — OCHOBA YCTPAHEHUS! OTPULIATENILHOTO
MOCJIECTBHS UX Ha TIOYBY, PACTEHUS, YeJIOBEKa, KHUBOTHBIX

110.Posib arpoXuMuu B SKOJOTHU3AIMH 3eMJISICINS. 3a1a4l SKOJOTUUECKONW arpOXHUMHH. DKOJIOTH-
YECKUE YCJIOBHUS, BIIMSIOIINE HAa XUMUYECKUN COCTAB pacTeHUU. MeponpusTus no CO3IaHUI0
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I[PICTPI‘IGCKOﬁ u HeKapCTBeHHOI\/'I NpoaAyYKIUU paCTCHUCBOACTBA C 3aJaHHLIM JJICMCHTHBIM CO-
CTaBOM.

6.2. Onucanue nokasarteje u KPUTEPHUEB KOHTPOJIA YCIIEBAEMOCTH, OITUCAHUE
IHIKAJ OIICHUBAaHUSA

KoHTpose Tekymieil padoTbl CTYJEHTOB OCYIIECTBIIIETCS MPU NPOBEIACHUHU H
3alUTe JTa0OpaTOPHBIX PabOT, MPAKTHUECKUX 3aHATUNA M KOHTPOJBHBIX padot. s
MPOBeICHUs TaOOPAaTOPHBIX PabOT M MPaKTUYECKUX 3aHATUN pa3paboTaHa pabouas
TeTpajb, JUIsl KOHTPOJIBHBIX pabOT pa3pabOTaHbl KOHTPOJIbHBIE BOIPOCH. st camo-
KOHTPOJISI IPU BBIOJHEHUH CaMOCTOATENbHON paboThl pa3paboTaHbl TECTOBBIC 3a/1a-
HUS C OTBETAMU U METOJUYECKHUE YKA3aHUS 110 U3YUYEHUIO JUCIHUIIIINHBI.

Tekymuid KOHTpPOJIb MO pa3jeiiaM Kypca NPOBOJIUTCS MO MEPE 3aBEPLICHUS UX
u3ydeHus no rpaduky kadeapsl. UToru Tekyiero KOHTPOJIS BKIIOYAIOTCS B UTOTU
TEKyLIEH yCIeBaeMOCTHU 3a cemecTp. JlJid OLleHKM 3HAaHUW, YMEHUW, HAaBBIKOB U (hop-
MHPOBAHUSI KOMIIETEHIIUM 0 JWCUUIUIMHE MNPUMEHSETCS TPAJUIMOHHAS CHCTEMA
KOHTPOJISI U OLIEHKU YCIEBAEMOCTH CTYJACHTOB. OLCHKA 3HAHWW, YMEHHM, HABBIKOB U
(GbopMHpOBaHNE KOMIIETEHIIMI MPOBOJIUTCS ITyTEM BBICTaBJICHUS 3a4€T/HE 3a4eT.

[To utoram Tekymien OIEHKU CTYJIEHTHI JOMYCKAIOTCS K C/Ia4€ 3a4eTa MPH MOIy-
YEHUU OLICHOK 3a BBINOJHEHUE U 3alIUTY BCEX JIA0OPATOPHBIX, MPAKTHUYECKUX U KOH-
TPOJIBHBIX Pa0O0T HE HUKE MOPOTrOBOTO YPOBHSA «3» (YIOBIETBOPUTEIBHO).

[IpoMeKyTOUHBIM KOHTPOJIb 3HAHUM, YMEHUNA U HABBIKOB CTYAEHTOB OCYIIECTB-
JISIETCSL B BUJIE 3a4e€Ta, KOTOPBIN MPOBOJIUTCS C LIETBI0 OLIEHKH pabOThI CTYyJEHTA 32
CEMECTP, YPOBHSI OCBOCHHUS UM TEOPETUUYECKHMX 3HAHUM, PA3BUTUS TBOPYECKOTO
MBIILICHUS, MPUOOPETEHNS HABBIKOB CAMOCTOSITEILHOM paOOThl, YMEHUS CUHTE3UPO-
BaTh MOJIYYEHHBIE 3HAHUS U IPUMEHSTh UX JJIS PEIICHUS IPAKTUYECKUX 33/1a4.

[Ipuem 3adera npoBoautcs mo Ouseram B ycTHou (opme. [Ipunumarommii mpe-
IIOJaBaTENIb UMEET NPABO 33JaBaTh CTYAECHTOM JOIOJHUTEIbHBIE BOIPOCHI, 1aBaTh
3a1a4M U MPUMEPHI IO MporpamMMe JaHHOW JUCHUILUIAHBL. [lepecmaya 3adera momyc-
Kaercst He Ooisiee AByX pa3. Tperuid pa3 mepecnauda 3adyera OCYLIECTBISIETCS NEpen
KOMMCCHEH, Ha3HaYaeMOM JICKaHOM.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE o0ecniedeHne JUCIUTITUHbI

7.1 OcHoBHas JquTEpPaTypa

1. Arpoxumus : y4eOHUK [JIi TIOJTOTOBKM OakajdaBpOB 10 HaNpPaBJICHUIO
35.03.03 "Arpoxumus u arponouBoBeacHue / B. B. Kugun, C. I1. Topmun ; Poccwmii-
CKHI1 rocyapcTBeHHbIN arpapHblil yHuBepcuteT - MCXA umenu K. A. Tumupsizea
(Mocksa). - Mockaa : IIpocnekt, 2016. - 603 ¢. Kugun B. B. Arpoxumust koMIuiekc-
HBIX ynoOpeHuil : ydeOHUK 1 OakanaaBpoB, OOYYAIOIIMXCS MO HampaBICHUIO
110100 "Arpoxumus u arponouBoBenenue” / B. B. Kuaun ; Poccuiickuit rocynap-
CTBeHHBIN arpapHbiii yHuBepcuteT - MCXA umenu K. A. Tumupszera (Mockga). -
Mocksa : PTAY-MCXA um. K. A. Tumupszesa, 2013. - 353 c.

2.  Kugun B. B. Oprannueckue ynoopeHus : yueOHoe mocoOue: [[j1s CTYJICHTOB U
MarucTpoB (haKyJabTeTa MOYBOBEJICHUS, arpOXUMHUHU U HKOJOTUHU, O0YYaIOIUXCs 10
crenpanbHoCcTH "Arpoxumus u arponouBoBezieHue"]| / B. B. Kunun ; Poccuiickuii
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rocynapctBeHHbii arpapHbiii yHuBepcutretr - MCXA umenu K. A. Tumupsizera
(MockBa). - Mockga : PTAY-MCXA um. K. A. Tumupsizera, 2012. - 166 c.
3. Kuaun B. B. OcHOBBI IUTaHus pacTeHU U MPUMEHEHHS y100peHUi ;| yueOHOe
mocobue JJisi CTYyICHTOB, O0YYarOIIUXCs TI0 HampaBiaeHUsM "ArpoHnomus"”, "Arpoxu-
Must U arponouBoBejieHue", "CanoBojsicteo" / B. B. Kunun ; Poccuiickuii rocynap-
CTBEHHBbIN arpapHbiii yHuBepcuter - MCXA umenu K. A. Tumupszea (Mocksa). -
M. : [6. u.], 2011. - 260 3k3... - TekcT : HemocpeacTBeHusnis. Y. 2. - Mocksa
PTAY-MCXA um. K. A. Tumupsizena, 2011. - 336 c.
7.2 lonoJIHUTEIbHAS JIUTEPATypa
1. Kuaun B. B. OcHOBBI UTaHus paCTeHUI U TPUMEHEHUS yIO0OpEHUN | yueOHOE
nocobue sl CTyACHTOB, 00y4. mo HampasieHusM 110100 "Arpoxumusa u arpomnod-
BoBeneHue", 110200 "Arponomus" / B. B. Kuaun. - Mocksa : MCXA. - 200 3xk3... -
Tekcrt : HenocpeacTBeHubld. Y. 1. - Mocksa : PTAY-MCXA um. K. A. Tumupsize-
Ba, 2008. - 415 c.
2. MypaBun 3. A. Arpoxumus : y4eOHHUK : JJIi TIOJTOTOBKM OakajaaBpOB IO
HarpasieHuio "Arponomus" / 3. A. MypasuH, JI. B. Pomoguna, B. A. JIuTBuHCKHIA.
- Mockaa : Akanemus, 2014. - 301 c.
3. Arpoxumus. [Ipaktukym : yueOHoe nocobue aist By3os / B. M. Jlanmymkun, C.
I[1. Topuun, A. A. Jlanymkuna [u ap.]. — Cankr-Ilerepoypr : Jlanb, 2026. — 500 c.
— ISBN 978-5-507-53375-6. — TekcT : >nekTpoHHBINA / JlaHb : 3IEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/508901
7.3 HopmaTuBHBIE PABOBbIE AKTHI

1. I'OCT 21560.0-82 «Y nobpenust MUHEpaibHble. MeTo 1l 0TOOpa U OATOTOBKHU
npob». M. 1982.
2. Metoauueckue yka3zaHus MO OINpPECICHUI0 HUTPATOB U HUTPUTOB B MPOAYK-
iy pacterreBoacTBa. M. Pocctanmapt.1990.
3. I'OCT 26712-94 «¥Y nobpenust oprannueckue. O0mme TpedoBaHus K METOaM
aHanmuza». M. 1994.
4, I'OCT 28168-89. «MexrocynapctBenHblit ctanaapt. [louBsl. OT60p mpooO».
M. 1990.

7.4 Metoanueckue yKa3aHusl, peKOMEHIAlMU U Pyrue MaTepuasibl K 3aHATHAM

1. BonoOyeBa B.®., Ceperuna WU.U., Pomoauna JI.B., XpyHnoB A.A. PaGouas teT-

panpb no arpoxumuu. M.: M3n-so PITAY-MCXA umenu K. A. Tumupssesa, 2015.

2. Ceperuna N.W., Jlanymkun B.M. Arpoxumust (yueOHOe mocoOue sl KOHTPOJIS

3Hanu cryaeHToB) / M.M. Ceperuna, B.M. Jlanymkun. M.: U3a-Bo IIpocnekr,

2021.

8. Ilepeuennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS AN CIUILUIMHBI (MOLYJIA)

1. http://www.chem.msu.su/rus/library/rusdbs.html (oTkpsITBIif HOCTYIT)

2. WWW.MCX.IU (OTKPBITBIM JOCTY)

3. http://www.zol.ru (OTKpBITEIA JOCTYTI)

4. http://service.mcx.ru/Registers/Register?type=2&reqgistryType=Registry  (oTKpbI-
TBIN JOCTYII)
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http://www.chem.msu.su/rus/library/rusdbs.html
http://www.mcx.ru/
http://www.zol.ru/
http://service.mcx.ru/Registers/Register?type=2&registryType=Registry

5. https://fsvps.gov.ru (OTKPBITBINA AOCTYII)

9. Onucanue MaTepUaJIbHO-TEXHUYECKOH 0a3bl, HE00OXO0AUMOM 1J17
oCyIIecTBJIeHHUsI 00pPa30BaTeJIbHOI0 MpoLecca Mo AMCIHUIJINHE KATPOXUMMSI»

JIyist ipoBeieHH s IEKIIMOHHBIX 3aHITHN HE0OX0auMa ayAUuTOPHs, OCHAILEHHAs
cpelncTBamMu MyJlbTuMenua. [lis mpoBeneHus 1abopaTOpHOro MpakTHKymMa HeoOXo-
UMbl arpoXMMHUYECKHe ydeOHbIe JabopaTopuu, 000pYJ0BaHHBIE Ta30M, BBITSKHBIMU
mkahaMu U TPUHYAUTEIHPHON BEHTUJISAIIUEH, ¢ XOJOJAHOM U Topsuel BOJOM (BOJIO-
MIPOBO/JI ¥ KaHANM3alMsA). XUMHUYECKHE Ja00paTOPUH JOJKHBI ObITh OCHAIIEHBI COOT-
BETCTBYIOIIEH XUMHUUECKON anmapatypoi u mpubopamu, XUMHYECKOW TIOCYI0M U pe-
aKTHUBAaMHU JJIsl BBIMIOJIHEHUSI arpOXMMHUYECKOT0 aHaliu3a pacTeHUH, MOYB U yJa00pe-
HUN, KOJUICKIUSIMU PACTUTEIBHBIX 00pa31l0B, 00pa3IoB MOYB U yIOOpPEHUH, a TaKkKe
CpPEACTBAaMU OXpPaHbl TPyJa, MEIUIIMHCKON allTE€UYKON JJIsl OKa3aHUs MEPBOM MOMOIIU
U CpeACTBAMH MPOTUBOMIOKAPHOU 0€301MacCHOCTH.

Tabmauia 8
CBeneHusi 0 He00X0AMMOM OCHAIIICHUM JiadopaTopuil (He00X0AUMbIE PEaAKTUBBI,
o0opyaoBaHue U NpuOOPHI) J1adopaTopuii

Pacxon Ha Ha 30
Buast pabot PeakTuBbl 30 gen. [Tocyna u o6opynoBanue ye./
(M, 1) T
1. Onpenenenne Pacturensubie o6pasms! mo 50 | 30
COJIepKaHUs CyXO- T. (CBeXHeE IJI0]IbI Pa3TMYHbIX
T'O BENIECTBA B CHI- CEJIbCKOX O3S UCTBEHHBIX KYJIh-
POM pacTUTEITHLHOM TYp)
MaTtepuae Becrwl TexHOXMMHUUECKHTE 2
- - Jlocku nepeBsiHHbIE 30
Hosxwu m1sa n3MenpueHus 00- 30
pasioB
CTeKIITHHBIE OIOKCHI 30
OKcukaTop 2
CymunpHbIH m1kad 1
2. Mokpoe o3ome- | H2SO4 1,84 r/em® | 300 Pactutenbnbie 00pasimsl (Bo3- | 30
HUE PACTCHUI 110 HCIO457% JYITHO-CYXHe 00Pas3IhI IJI0- 2
merony K.E. ['un- 30 JIOB) 2
30ypr Becwr ananutnyeckue
Mepnsrit mumaaap 10 cm® 1
Mepasiit mumaEAp 100 cm® 2
CrakaH XUMHUYECKHIA 30
Kon6sr Keenpnans 30
Mepabie kon6s 100 cm? 30
naTtenu 1
Kanbka 5x15 2
[Tpobupka nst or6opa mpod +
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https://fsvps.gov.ru/

nuJIaHr
ITunetrka 10-20 mu + rpyma

Jo3aTop Juist KUCIIOT 2
BriTsokHOM mikad ¢ ropenkamu | 2
3. Onpenenenune H3BO3 20 anmapat MUKpoKbenbaa- 1
obmero a3ora u NaOH 600 as+uuiadr (3 M)
ceiporo nporenHa | H2SO4 0,1 1 1 mpobupka | xkonbb1 konuueckue 100-150 30
B PACTUTEIIHLHOM (dbuxcanan 0,03 cM®
Marepuaiie MeTuIeHOBBIHM nunerku Ha 10, 15, 25 e, 3
KpacHBII HAIMHIPHI Ha 10 om®
MeTuieHoBbII 0,01
royryoou IITaTUB JJISI MUKPOOIOPETKHU 2
denondranenH 0,2 aBTOMATHUYECKasi MUKPOOIO- 2
C2HsOH 45 perka Ha 10-25¢cm® 2
IPOMBIBAJIKa 2
4. Onpenenenue H2S041,84 riem® | 100 DOTOIIEKTPOKOIOPUMETP+ 2+4
docdopa o mero- | (NH4)2M0O4 KIOBETHI
ny A. Mamoruna u | SnCl 10 munerky Ha 10 1 20 cm® 6
C. XpeHoBoii KH2PO4 3 k071051 MepHBIe 100 cm® 70
®enondranenn | 0,5 MIPOMBIBAJIKA MIJIJTAMETpPOBast | 2
C2HsOH 0,2 Oymara 30
NaOH 20x20 cm
20 IITATHB JUIsI OIOPETKU 8
150 6ropetka Ha 25-50 cm® 8
K0OJIBI MepHBIe Ha 250 cM® 10
5. Onpenenenne KCI 2 [Tnamennsiit  potomerp + |1
COJIepKAHUS KaJIHsI NUTAHT + KamuUIsp
B PacTEHUSIX MOCIIe 50 ond 30
MOKPOTO 030JICHHS CTARatbl 2L M 2
IIaMEHHO- nureTku 10 CM3+prHIa 2
(poromerprreckn- MPOMBIBATKA MIJLTUMETpPO- | S0
MM METOAOM Bast Gymara 20x20 cm 20
NEHUIIIITHHOBBIE MMY3bIPHKH C
npoOKkaMu o 6
ko661 Ha 100, 250 cm®
5. Onpenenenne HCI 1,19 r/em® 20 Pacturenbubie o0pasmpl o 50 | 30
ACKOpOMHOBOI H2C204 15 T (CBEXUE TUIOIBI PA3TUIHBIX
kucinoTsl (Butamu- | KlO3 0,3 CEITbCKOXO3SHCTBEHHBIX KYllb- | 2
Ha C) HPOs3 10 TYyp) 64
AckopOuHOBas 0,01 Becwl TexnHoxuMmuueckue 2
KHUCJI0Ta 3 Craxansr 150 cm®
Kpaxman LimiHAps! MepHEIE 25 cM° 2
2,6 - tutpoBanne | broperku 50 cm® + mTaTHBEI
muxiopdeno- Crynku ¢apdopossie ¢ Hocu- | 30
JTUHI0(QEHOI KOM
[Nectuku dhapdopossie 30
Kon6s1 mepabie 100 cv® 60
Boponku 30
Munerxu 10-20 cm® 6
Kon6b1 koHnueckue 30
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6.0npexnenenue NaOH 150 Pacturensubie 06pa3ist S0 T 30
caxapoB B pacTte- (CH3COOQO), Pb 50 (CBEXHE MIOBI PA3THYHBIX 30
HUSIX [MUAHUIHBIM Na2SOq4 CEJIbCKOXO3SUCTBEHHBIX KyIb- | 6
METOI0M NaHCOs3 75 TYp) 2
Ks[Fe(CN)s] 300 Crakansl 100-150 cm® 2
HCI 1,19 r/em® 10 muHApE! 10-15 om® 2
MeTtuneHnoBas 150 IIPOMBIBAJIKA 15
CHHb BECHI AaHAJTUTUYCCKHE
MeTunoBbIi 0,2 BEChbl TEXHOXUMHUYECKHUE
KpacHBIH ra3oBble TOPEIKHM + IUIAHTH
C2HsOH 0,03 (mnst raza) + Tpenoru _ acOe- | 6
20 CTOBBIE CETKHU 30
necuanble 0aHU + MEeCOK 30
MepHbIe Konobl 100 cM® Ko16bI
konmueckue 100 cm® 30
CTEKJISTHHBIE TTAJIOUKH 30
(GunbTpH OyMaXKHbBIE 30
CTEKJITHHAsI BaTa
BOPOHKH 30
TEPKU MJIACTMACCOBBIE 30
JIOCKH TUIACTMACCOBBIE 30
HOXH (711 U3MEIIbYEHUS 00- 30
pas1oB)
IITIATENN
7. Onpenenenue KCI 300 O6pazupl moys o 100 r 30
aKTyanbHO# 1 00- | Juctunmupo- [ToTenmmomerp xnopuacepedq 1
MEHHOU KHUCIIOTHO- | BaHHas BOJIA PSIHBIN 3JEKTPOL 1
CTH TIOYBBI CTEKJISTHHBIN MeMOpaHHBI]
BIIEKTPOL 1
BEChl TEXHOXUMHYECKHE
Kos0b1 KoOHWYeCKHE CTEKIsSH- | 2
Hele 500 cm® 60
HInaTenmm 30
Boponku nnactmaccoBbie 30
CrakaHunky Ha 25 cM° 30
8. Onpenenenue CH3COONa 250 O6pazubl mous o 100 r 30
runponmutnieckoir | NaOH 10 Kon6s1 kormueckue 500 cm® 30
KUCIOTHOCTH TUT- | Penondranenn | 0,2 KoIOb! KoHMYeckue 150 cm® 30
pOBaHUEM C2HsOH NUTIETKH Ha 25 cM° 6
20 BOPOHKH CTEKJISIHHBIE 30
BOPOHKH TTACTMACCOBBIE 30
OuUIbTPHI 30
IITaTHUBEI 2
OIOpeTKH 2
BECHI TEXHOXUMHUYICCKUE 2
KaJbKa 2
ITaTen 30
9. Onpenenenue HCI 1,19 r/em® 15 O6pa3ip! mous 1o 100 r 30
cymmbl nioruiomieH- | NaOH 5 Kon6s! kornueckne 500 cm® | 30
HBIX ocHOBaHMi o | ®enondranenn | 0,2 xon6b Konuueckue 150 cm? 30
JI. Kanmeny — H. C2HsOH 20 ropenku + Imuianrd (s ra-
['mabpKoBHILY 3a)+ acOecToBbIE CTEKU 10
MUTNIETKU 6
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BOPOHKHU CTCKJIAHHLIC

30

BOPOHKH TIIACTMACCOBBIC 30
GUIBTPEI 30
HITATUBBI 2
OIOpeTKH 2
BEChI TEXHOXHUMHUYECKUE 2
10. Onpenenenue H3BO3 2 OO6pa3upl MOYB MO 5 T 30
LIEJTOYHO- NaOH 10 gamku Koases 30
THJIPOJIU3YEMOTO H2S04 ¢bukcanan BECHl TEXHOXMMHYECKHE 2
azora mo A.X. MeTuneHOoBBIH 0,03 MUMETKH 2,5 cM° + rpymu o 10
Kopuadunay KpaCHbIN LITATUBBI 2
MeTuneHOoBBIH 0,01 MUKpOOIOpETKa  aBTOMaTH4e{ 2
roxyooi cKas
C2Hs0H 20
11. Onpenenenue HCI 1,19 r/em® 40 O6pa3zupl moyB o 50 T 30
MOABMKHBIX CO- (NH4)2M004 10 K010 KoHnueckue 500 cm® 30
enunenuii pocdopa | CyppMsHO- 0,3 ko165 KoHHueckue 150 cm®
U KaJIusg B OQHOU BUHHOKUCIIBINA K0JIOBI MepHBIC Ha 100 cMS, 30
HAaBECKE 110 METOAy | KaJIUH
A.T. KupcanoBaB | H2S041,84 r/em® | 200 30(+10 na
Mo U (pUKaIIU AckopOuHoBas nuneTku 5 cm® IIKAJIbI)
HUHAO KHUCJI0Ta BOPOHKH CTEKJISTHHBIE 6
5 IITaTUB + OrOpeTKa 30
BOPOHKH TIACTMAaCCOBBIC 2
IImaTesu 30
GbunpTpHI 30
dboToanekrpokoopumeTp+ Kro{ 30
BETHI 2+4
MunnumerpoBast 6ymara
20x20 60
MepHBI mumHap 50 cm® 2
12. Onpenenenue HCI 1,19 r/em® 100 OO6pasub! n3BecTKOBBIX ynob- | 30
HehTpanm3yromenr | NaOH 3 peHuii
cnocoOHocTH u3Be- | denondranenn | 0,2 Bechl TexHOXNMUYECKHE 2
CTH TUPOBAaHHEM C2HsOH 15 Kom6s1 kormueckue 250 cm® 30
Munerka 20 cm®
BopoHKY cTeKIIsTHHBIE 6
IITaTUBBI 30
Broperka 50 cm® 2
ropenku + nuianru (s ra- | 2
3a)+ ac0ecTOBBIC CTEKHU
MUMETKH 15
Inatenmm 30
13. Onpenenenue HCI 1,19 r/em® 400 OO0pa31pl OpraHuvecKux
ammuavyHoro azora | CypbMsHO- 50 ynoOpeHuit 30
B HaBO3€ KOJIOPU- | BUHHOKHCIIBIN Bechl TexHOXUMHIUECKHE 2
METPUYECKAM Me- | Kallui 6yThuTKH 500 cMm® 30
TonoM o U.D. NH4ClI 1 BOPOHKA 30
PomarmkoBuuy P-B Hecnepa 200 bunpTp 30
NaOH 50 xon6a konuueckas 150 cm® 30
xonba MepHas Ha 100 cm®
nunerkyu 5 cm® 35
1InaTeau 6
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¢bapdopossie yaku 30
(hTORIEKTOPKOIIIIOPH- 30
METpP+KIOBETHI 2+4
14. TkaneBas qua- | JudeHunamMuH 3 PacturenbHblii MaTepuan
THOCTHKA MUHE- H2S04 1,84 r/em® | 200 (rumompl, MUCTBS ¢ yepemkamu, | 30
pansHoro nutanus | (NH4)2MoO4 nesnbie pacteHus) mo 50 r 6
HNOsz 1,2 r/em® | 10 Pyunsie npeccel 6
JlunukpuaaMu- 100 [TaneTku 6
HAT MarHus ONOBSIHHBIE MATIOYKH 30
MgO 7 [IpeameTHBIC cTEKIIA 6
KobGanptHUTpUT kanel cpaBHenust N, P20s, KOMILJIEK-
HaTpHs 3 K20 TOB
) 6
ITosnieBo¥ MOPTaTUBHBIN MPHU-
0Op 1JIg aHaTM30B
Cymka Marnunkoro 6
15. PacniosnaBanue | udenmnamun 10 Hab6op yno6pennii (B accop- 6
MHUHEpaTbHBIX H2S04 1,84 r/cm® | 500 THMEHTE)
ynoOpeHuit (NH4)2M004 IITaTHB 30
HNO3 1,2 r/em® 30 pOOUPKH 120
Junukpmiamu- | 300 IITaTeNn 30
HAT MarHus ropeiakd + nuianru (ans ra- | 6
MgO 15 3a)+ acOecTOBBIE CTCKU
AgNOs3 MUTICTKH
BaCl; 10 YIITH 6-10
CH3COOH 5 ¢bapdopoBsie yaku 6
NaOH 50 MTUTIETKU 6 KOM-
KobanstHuTput | 50 IUIEKTOB
HaTpus 50 u3 8 mT
10
Urtoro H»S041,84 r/em® | 1300
HCIO457%
HsBOs 30
NaOH 12
MeTuneHoBBI 1375
KpaCHbIN 0,12
MeTuineHoBbII
romay0oii 0,02
®denondranenn
C2HsOH 1
Na2SO4
CuSO4*5H.0 360
CypsMsiHO- 175
BUHHOKUCJIBIN 40
Kanuit 250,3
Fe2(S04)3'nH20
Fe(NH4)-(SO4)2-
12H2.0 50
CepHnbriit 23¢dup
CH3COOH 80% | 90
KoGansTHUTpHUT
HaTpUs 400
Jlunukpunamu- 1250
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HAT MarHus
MgO 15
AgNOs
BaCl» 22
Hudennnamun
(NH4)2M004 13
NH4CI 5
P-B Hecnepa 50
(CH3COO)2Pb 13
NaHCO3 60
Ks[Fe(CN)e] 1
AckopOuHOBas 200
KHCJIOTa 100
Kpaxman 300
H2C204 10
SnCl
KH2PO4 5,01
CepHnbiit 2¢up 2
HCI 1,19 r/em® 15
KMnOg4 3
Juctuimmpo- 0,5
BaHHas BOJa 400
1010
5

10. MeToanueckne PEeKOMEHIAIUMA CTYACHTAM 110 OCBOCHHIO JUCIHUILINHDbI

OcBoeHME TUCIUIUIMHBI CTYIEHTOM OCYILLECTBIISIETCS B PE3YJIbTaTe MOCEIEHUS
JICKIIMOHHBIX, TA0OPATOPHBIX U MpaKTHUECKUX 3aHsATUM. [locie BoinonHeHus adopa-
TOPHBIX padOT U MPAKTUYECKUX 3aHATUHN CTYJIEHT 3allUIIAeT NOJyYeHHbIE B IIpoLec-
ce paboThl pe3yJIbTaThl U U3YUYEHHBIE BOMPOCHI IO MPONUJICHHON TEME MPEro/1aBaTeto
BO BpeMsl 3aHATHUS WM B YCTAHOBJIEHHOE IpenoaBaTeseM BpeMs. CaMOoCTOsITENbHOM
U3yYCHUE Pa3eNiOB TUCIUIUIMHBI OCYIIECTBISIETCS HA OCHOBE MAaTEpHAaJiOB JICKIIHH,
PEKOMEHyeMOW JuTepaTypbl M 3afaHuil pabodeil TeTpagu aisg Ja0OpaTOPHO-
NPAKTHUECKUX 3aHATHI. 3alaHus AJIs1 BBIMOJIHEHUS JTa00PAaTOPHBIX PaOOTHI, TIPAKTH-
YECKUX 3aHATHHA U JJIs1 CaMOTIOJATOTOBKH IO KXXIOMY pasJiely JaroTcs mperoaaBaTe-
JeM Ha J1a00opaTOpHBIX PabOTax M MPAKTUYECKUX 3aHATHUSAX C COOTBETCTBYIOIINM
oObsicHeHreM. KOHTpOIIb caMOCTOATENTbHON pabOThl CTYJECHTOB MPOBOAUTCS HA Jia-
OopaTopHBIX pabOTax B BHUJIE OMPOCA U 3aITUTHI TAOOPATOPHBIX paboT. CTyIeHT UMe-
€T BO3MOKHOCTb MOJYYUTh KOHCYJBTAI[MU y MPENOAaBaTessi B COOTBETCTBUH C €0
rpauKoOM TEKYIIUX KOHCYJIbTAIIHN.

Buabi u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH

CryneHT, mpoIyCTUBIINHN 3aHATHS 0053aH CAMOCTOATEIBLHO U3YyUUTh COIEpKa-
HUE MPOIYIICHHOTO 3aHATHS, MOATOTOBUTH MOAPOOHBIN KOHCIIEKT U B JIBYX HEAENb-
HBIA CPOK 0TpabOTaTh MPOIYIIEHHOE JIEKIIMOHHOE, TAO0OPaTOPHOE WM MPAKTUIECKOE
3aHSTHE IO JOTOBOPEHHOCTH € mpernojasareneM. Jljiss oTpaOOTKHM MPOIMYIIEHHOTO
JIEKIIMOHHOTO 3aHSITHS CTYJEHT AOJIKEH MOJATOTOBUThH MOAPOOHBIA KOHCIIEKT, a TAKXKE
HaIUCaTh U 3alIUTUTh KOHTPOJIbHYIO PabOTy MO MPOMYIIEHHON TeMe MO JOTOBOPEH-
HOCTH C MPENoaBaTesieM B COOTBETCTBUHU € €r0 rpaUKOM TEKYIIMX KOHCYJIbTAIUH.
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11. MeToauyeckne peKOMeHIAMHU MPENoAABATESIM M0 OPraHU3aluN 00yUeHust
Mo IVCHUILTHHE

Jlist popMupoBaHUS Yy CTYICHTOB COOTBETCTBYIOIIMX KOMIIETCHIIMM B pe3yJiib-
TaTe U3y4yeHUs JaHHOU y4yeOHOM JUCIUIUIMHBI PEKOMEH]IYETCSl IPUMEHATh 00bsICHU-
TeJIbHO-WJUTIOCTPATUBHBIC, MPOOJIEMHBIE W MOUCKOBBIE MOJEIU O0y4YeHHUs, Harpas-
JICHHBIC HA aKTUBH3AIMI0 CAMOCTOSITEIbHOM pabOThl CTYJIEHTOB, aKTUBHbBIE U UHTEP-
akTuBHBIC (DOpMBI 3aHATHH. COBOKYIMTHOCTh (JOpM OOYUEHUS BKIIFOYACT: JICKITUH, Ce-
MUHApBbI, 1a00pPaTOPHBIC, CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTUPOBAHUE
10 pasjenaM AUCIUIUIAHBI.

KonTtpons Tekymieit paboThl CTyJICHTOB OCYIIECTBISCTCS MPU BHIIOTHEHUU U
3amuTe Ja0opaTOPHBIX PadOT, MPOBEACHUH MPAKTUYCCKUX 3aHATHHA, KOHTPOJBHBIX
paboT MO KaXIOMY pasjeily AUCIHUILTUHBL. OLEHKY TeKylIeld yCIIeBaeMOCTH CTYJICH-
TOB PEKOMEHYETCSl MPOBOJAUTH C UCIOJIb30BAHUEM TPATUIIMOHHONU CUCTEMBI OIICHOK.
[Io uroram OUEHKHU CTYAECHTHI MOJYy4YalOT OLIEHKY HE HUKE MOPOTOBOTO YPOBHS «3»
(ynoBnerBoputTenabHO). [Ipy BBIMOIHEHUMM M 3allUTE€ BCEX JaOOPATOPHBIX PadoT,
MPAKTUYECKUX 3aHATUM U KOHTPOJIBHBIX PAaOOT C OILEHKOW HE HUXKE MOPOTrOBOIO
ypoBHS «3» (YIOBJIETBOPUTEIBHO) CTYJIEHT JOIMYyCKAeTCs J0 CJaud 3ayeTa C OICH-
KOM.

[Ipu ocyliecTBI€eHUU KOHTPOJIS 3HAHWM, YMEHHII U HABBIKOB CTYIEHTOB IIO
JTUCLUUIUIMHE TPOBOJUTCS OIEHKA YPOBHSI OCBOCHHMS UMHU TEOPETHUYECKUX 3HAHWIA,
Pa3BUTHS TBOPUECKOTO MBIIUICHUS, TPUOOPETEHUSI HABBIKOB CaMOCTOSATEIIBHOU pa-
OOTBHI, YMEHHSI CUHTE3UPOBATH MOJYUYCHHBIC 3HAHUSI M MPUMEHSITh UX ISl PElICHUS
MPAKTUYECKUX 3a/1ay.

Kypc nucuumimnabel « ATpOXUMUS» MOXKET MpeArnosiaraTh aCHHXPOHHOE U3yYe-
HUE pa3/esioB U TEM Ha JICKIIMOHHBIX, JJAOOPATOPHBIX padOTaxX U MPAKTUUECKUX 3aHS-
TUSIX, B CBSI3U C YeM, HEOOXOAUMO MTPOBOAUTH PETYJIIPHbIC KOHCYJIbTAIIMU CTYACHTOB
110 U3y4aeMbIM pa3ieliaMm.

IIporpammy pa3padoraJmn:
Ceperuna N.1.,

JOKTOp OMOJIOTUYECKUX HaYK,
podeccop

Jlanmymkuna B.M.

KaHIUAaT OMOJOTHYECKUX HaYK,
JOLIEHT

Jlamymikuna ALA.

KaHIUAaT OMOJOTHYECKUX HayK,
JOLIEHT
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PELHEH3UA
Ha pa0o4yIo NporpaMMy AUCHHUININHBI KATPOXUMHS»
OIIOII BO no nanpasjaenuio 05.03.06 — Iko10rusi 1 NPUPOIONOJIH30BaAHME,
HanpagieHHOCTH: JKOJI0rH4eCKUil MOHMTOPHHT U arPO3KOJIOT U
(kBasM(puKanys BHINYCKHUKA — 0aKaJIaBP)

MunaeBbiM Hukonaem BuktopoBudewm, noiieHTOM Kadeapbl TOYBOBEEHUS, T€0JIO-
run 1 nanamagroseneanss PI'bOY BO PITAY-MCXA umenu K. A. Tumupszesa (manee 1mo
TEKCTY PELIEH3EHT), IPOBE/ICHA PELIEH3Us paboyeil IPOrpaMMbl AUCHHUILIUHBI «ATPOXUMUS»
OIIOIT BO no wanpasienuto 05.03.06 — Dxonorus ¥ MpUPOAOIIOIH30BAaHUE, HAIIPABJICH-
HOCTh «JKOJIOTHYECKUH MOHUTOPUHT U arposKoJorus» (KBanupuKaius BbITYCKHUKA — Oa-
kanaBp) pazpadotanHoii B PI'bOY BO «Poccuiickuii rocy1apcTBEHHBIN arpapHbIi yHUBEP-
cuter — MCXA umenu K.A. TumupsizeBa», Ha kadeape arpoHOMUYECKON 1 OMOJIOTMUECKON
XUMHH U paauonorun (paszpaborunku: Cepernna Mura BaHoBHa, TOKTOp OMOJIOTHYECKHX
HaykK, mpodeccop; Jlanymkun BceeBonon MuxaiioBuu, KaHAMIAT OWOJIOTMYECKHX HAYK,
noneHt; Jlanymkuaa AHacracus AHIpeeBHA, KaHUIAT OMOJIOTHISCKAX HAYK, JOICHT).

PaccMoTpeB npencTaBieHHbIE HA PELIEH3UI0 MaTepHalibl, pEEH3EHT MPHILET K cle-
TYIOIIUM BBIBOJAM:

1. llpenbsiBinennas paboyasi mporpaMMa AUCIHHUILIUHBI «ATPOXUMUS» (1aee Mo TeK-
cty IIporpamma) coomeemcmayem tpeboBanmsim ®I'OC BO mo nampasnenuto 05.03.06 —
DKOJOTHs_H IpUpoIonIoiib3oBanue. [IporpamMmma codeparcum Bce OCHOBHBIE pa3Jieibl, coomi-
semcmayem TpeOOBAHUSAM K HOPMAaTHBHO-METOIMYECKUM JOKYMEHTAM.

2. llpencraBnennas B [Iporpamme axmyanrvHocms yaeOHON AMCHUTUIMHBI B paMKax
peanuzanuu OIIOIl BO ne nodnesicum comuenuro — MACUUIUIMHA OTHOCUTCS K BapUaTUB-
HOM yacTH y4eOHoro nukna — b1.

3. [IpencraBnennsie B [Iporpamme yenu MUCUMUILIUHBI cOOmeemcmayom TpedOBaHU-
am @I'OC BO namnpasaenus 05.03.06 — Dxoiorus ¥ NpUpPOAONOIb30BaHUE.

4. B coorBercTtBuM ¢ [Iporpammoil 3a IUCHMILUIMHOW «ATPOXHUMHUS» 3aKpemiieHo 4
MHJIUKaTopa KommeTeHuuu. [ucuuminuHa «Arpoxumusi» U npexacraBieHHas [Iporpamma
chocobna peanuzosams UX B OOBSBICHHBIX TPEOOBAHUSX.

5. Pe3ynomamel obyuenus, npenctaBieHHble B [Iporpamme B KaTeropusix 3HaTh,
YMETh, BIAJIETh coomeemcmayom crenuduke u CoepKaHui0 TUCITUTUTMHBI U QeMOHCMPU-
PYION 803MOACHOCHb TIOTYYEHUS 3asIBJICHHBIX PE3YJIbTaTOB.

6. O6mas Tpyn0EMKOCTh TUCHUIUIMHBI «ATPOXUMHMS) COCTaBISET 3 3a4ETHBIC €u-
Huipl (108 gacos, B ToM yrcie 4 yaca MPaKTUYECKON MTOJTOTOBKH).

Nudopmanusi 0 B3aUMOCBS3U H3y4aeMbIX JUCITUIUIMH U BOIPOCAM HCKIFOUCHHS TyOIupo-
BaHUA B COJICP’KAHUU TUCUUIUIUH coomeemcmeyem NeNCTBUTENbHOCTU. JIUCIUIIINHA «AT-
poxuMmus» B3auMocBsizaHa ¢ apyrumu nucuurimHamu OITOIT BO u YueGHoro miana mo
Hanpasieanio 05.03.06 - Dkonorust ¥ MpPUPOIONOIH30BAHNE M BO3MOXKHOCTH TyOIHpOBa-
HUS B COJIEP)KAHUH OTCYTCTBYET.

7. TlpencraBnennast IlporpamMma mpeamnosiaraer MCIOJb30BaHHE COBPEMEHHBIX 00-
pa30BaTENBHBIX TEXHOJIOTHI, UCIIOIB3YEMbIC TPU PEATM3AIMH PA3IMYHBIX BHIIOB Y4eOHOM
pabotel. DopMbI 00pa30BaTENBHBIX TEXHOJIOTUN_coomeemcmeyiom crenu(puke ITUCIUILIN-
HBI.

8. IIporpamma TUCHMIUIMHBI «ATPOXMMUS» MPEANOJAraeT 3aHSATHA B WHTEPAKTHB-
HOU (opme.

9. Bugpl, conepkaHue U TPYHOEMKOCTb CaMOCTOATENBbHOW pabOThI CTYAEHTOB,
npezacraBieHHbie B [Iporpamme, coomseemcmeayiom TpeOOBaHUSIM K MOATOTOBKE BBITYCKHU-
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koB, coaepxanumcs Bo ®I'OC BO namnpasnenust 05.03.06 — Dxosorus u mpupo10noib30-
BaHUE.

10. [IpencraBnenusie U onucannbie B [Iporpamme Gpopmbl mexyweli OIEHKH 3HAHUHN
(ommpoc, kak B ¢popMe 0OCYKIEHUSI OTJCIbHBIX BOIIPOCOB, TAK U BBICTYIJICHUS U y4acTHEe B
JTUCKYCCHSIX, JMCIYyTaX, y4acTHE B KOHTPOJIbHBIX paboTax, paboTa Ha JTaOOpPaTOPHBIX U
MPAKTUYECKUX 3aHATHUSX AyJUTOPHBIX 3aJaHUSIX, 3allUTa Ja00PaTOPHBIX U MPAKTHYESCKHIX
pabor), coomeemcmeyiom crieliupruke AUCHUILTHHBI U TPEOOBAHUSAM K BBITYCKHUKAM.

dopma MPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYIEHTOB, MpeaycMoTpeHHas I[Ipo-
rpaMMOi, OCYIIECTBIIsIeTCsl B (popMe 3adera, YTO coomeemcmeyem CTaTyCcy AUCHUTUIHHEI,
KaK JUCIUIUIMHBI BapuaTUBHON vacTu yuyeOHoro mnukia — bl ®I'OC BO nampaBnenus
05.03.06 — Dxonorus U MPUPOIOIIOIH30BAHUE.
®opmbl OLIEHKM 3HaHUH, MpeactaBieHHble B [Iporpamme, coomeemcmsyrom crneuuduke
JUCITUTUTMHBI M TPEOOBAHMSIM K BBIITYCKHHKAM.

11.  VYdeGHo-meToaMueckoe oOecreueHrne TUCIUIUIMHBI MPEACTaBICHO: OCHOBHOM
nuTepaTypoii — 4 wuctouHuka (0a30BbIH y4YeOHHK), IOMOJHUTEIBLHON IHTEpaTypor — 3
HauMeHOBaHUs, MHTepHET-pecypchl — 6 HCTOYHUKOB W coomeemcmeyem TPeOOBaHUIM
®I'OC BO nanpasienus 05.03.06 — Dkojorus U IpUpOI0NIOIB30BAHHE.

12.  MarepuanpHO-TeXHHYECKOE OOecredYeHne AMCIUIUIMHBI COOTBETCTBYET CIie-
upUKe TUCIUILTUHBI K ATPOXUMUS» U 00ECTIEUNBAET HCIOIb30BaHNE COBPEMEHHBIX 00pa3o-
BaTeJIbHBIX, B TOM YHCJIC HHTEPAKTUBHBIX METOJIOB OO YUCHHUS.

13. Meroanueckre peKOMEHAAINH CTYIEHTaM M METOJAMYECKHE PEKOMEHIAINH Tpe-
MO/IaBaTeNsIM 10 OPTaHU3alUU O0YUYEHUS M0 AUCIUILIUHE JAI0T MpeICcTaBleHue o crenudu-
Ke 00YYCHHUS 10 JUCIIUIUIHHE « ATPOXUMUS.

OBILIME BbIBO/IbI

Ha ocHoBaHuU NpOBEAEHHOMN PELIEH3UHW MOXHO CHIEeNaTh 3aKIIOYEHUE, YTO XapakTep,
CTPYKTYpa M cojepkaHue padodeil mporpaMmbl quciuruinabl «Arpoxumus» OIIOIT BO mo
Hanpasiennto 05.03.06 — Dxonorus U MPUPOIONOIH30BAHUE, HAMPABIEHHOCTh «JKOJIOTHYE-
CKUH MOHUTOPHHT M arpo3KoJIoTus» (KBaTU(UKAIU BBITYCKHHKA — OakaliaBp), pa3paboTaH-
Hast Ceperunoit M.U., nokropoM Ouonorumdeckux Hayk, npocdeccopom; Jlanymkuaeiv B.M.,
KaHIUJIaTOM OMOJOTUYECKUX HayK, MOIEHT, JlamymkuHoi A.A., KaHIUJATOM OHMOJOTHYECKUX
HayK, JOIEeHT cooTBeTcTBYyeT TpeboBanusmM OI'OC BO, coBpeMeHHBIM TpeOOBaHUSIM YKOHO-
MUKH, PbIHKA TPy/a U MO3BOJUT MpHU €€ pean3aliy yCIemHo 00ecrneuyuTs GopMUpOBaHHE
3asBJICHHBIX KOMIIETEHIIUM.

Penienzent: MunaeB H.B., k.0.H., 1o11eHT Kadeapbl MOYBOBEACHHUS, T€OJIOTUU U
nanamagdrosenenuss ®I'bOY BO «Poccuiickuii rocyaapcTBeHHbIN arpapHblii yHUBEPCUTET —
MCXA umenu K.A. TumupszeBa»

“ ” 2026 .
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