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AHHOTALIUA

paboueit mporpammel yueOHor qucuuriauibl b1.0.45 «buoxuMuueckue OCHOBBI Ka-
YyecTBa MPOJIYKLIMUU PACTEHUEBOACTBA» JJIs MOATOTOBKHM OaKallaBpOB IO HarpasJe-
Huo 35.03.03 — Arpoxumus ¥ arporio4BOBE/ICHHE, HAMPABICHHOCTH ATpOXUMUYE-
cKoe oOecrieueHue arpoTexHojoruid u I'eonHpopMaloHHOe OOecrieueHre MOYBEH-
HO-3E€MEJIbHBIX PECYPCOB.

Heabio ocBOeHHMs] AUCHUILIUHBI «BHOXMMHYECKHE OCHOBBI KayecTBa IPO-
IOYKIIUA PACTEHUEBOJCTBA» SBISIETCS (DOPMUPOBAHHE y CTYICHTOB COBPEMEHHBIX
3HAHWM, YMEHUU W HABBIKOB B 00JaCTH XMMHUYECKOTO COCTaBa pacTeHUi, (GopMUpO-
BaHMSI KA4ECTBA U OE30MaCHOCTH PACTUTEIHLHON MPOAYKITUH JJISI UX UCIIOJIH30BAHUS B
poeCCHOHATEHON NEeATeTFHOCTH TP OOOCHOBAHWU TEXHOJIOTHHN BBIPAITMBAHUS
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp W MPUMEHEHHs yI0OpeHud. 3HAHUs, MTOTyYCHHBIC,
B TOM YHUCJIE, C TPUMEHEHUEM IIUPPOBBIX TEXHOJIOTUH (HAIpUMeEp, 00pa3zoBaTEIbHBIC
onnmaH-tuIaTdopmel Stepik, Webinar u Zoom, Google-hopMbl 17151 opraHu3amuu 00-
paTHOM CBSI3U), MO3BOJIAT HE TOJIBKO YCHEIIHO OCBAaMBATh MOCIEAYIONINE TUCIUTLIN-
HBI, HO ¥ HCMOJB30BaTh UX B OyIyIiei npogecCuoOHaIbHON AESTEIHHOCTH.

MecTo AUCHUIIMHBI B Y4eOHOM IJIaHe: JHMCIMIUIMHA BKIIOUYEHA B 00s13a-
TEJIBHYIO YacTh Y4€OHOTrO IJIaHa M0 HarpaBieHuto moaroroBku 35.03.03 Arpoxumus
U arpornoyBoBeneHue. OcBanBaercs B 8 cemecTpe.

TpeGoBanus K pe3yJibTaTaM OCBOEHMS IMCUMILVIMHBI: B PE3YyJIbTaTE OCBOE-
HUSl TucHUIUUHbl Gopmupyrotes cienyromue kommnerenmun: OITK-5.1, OIIK-5.2,
OIIK-5.3.

Kpartkoe copep:kanve QIMCUMINVIMHBI: JUCIUIUIMHA BKIIOYAET B ce0sl YeThIpe
paszena: OCHOBHBIE OPTAaHMYECKHE BEIIECTBA PACTCHHM M MX 3HAYEHUE B NMUTAHUHU
YEJIOBEKa U KOPMJIEHUH KUBOTHBIX; OMOXUMHUYECKUN KOHTPOJIb KAYECTBA PACTUTENb-
HOU MPOAYKIUU; KOHTPOJIb COACPMKAHHUS HUTPATOB U TSIKEJIBIX METAJUIOB B PACTH-
TEJIHLHOW MPOAYKIIMH; OMOXUMUYECKHE OCHOBBI (DOPMUPOBAHMS KAadeCTBA ypokasl Ha
IIPUMEpE Pa3IMUHBIX CEIbCKOXO35MCTBEHHBIX KyJIbTYp. B mepBoM pasnene usioxe-
HBI CBEJICHUS O BAXXHEHIIMX OPraHMYECKHX BEIIECTBAX PACTEHHM U UX BIIMSHUM HA
KA4eCTBO PACTUTEIBHOM NMPOAYKLUHH. MaTepuan BTOpPOro pasiena UMeEET IPaAKTUKO-
OPUEHTUPOBAHHYIO HAIPABICHHOCTh. B HEM paccMaTpuBarOTCA METOMBI OLIEHKH Ka-
YECTBA YPOKAsl CENBCKOXO3IMCTBEHHBIX KYJIbTYP U METOJIbI €r0 KOHTpOJs. B TpeTh-
€M paszelie pacCMaTPUBAIOTCS MPUYMHBI HAKOIUJIEHUS U BO3MOXHBIE ITyTH CHUKEHUS
COJIEp’KaHMSI HUTPATOB U TSKENBIX METAJUIOB B PACTUTENBHON NPOAYyKIMHU. B ueTBep-
TOM paszJieie pacCMaTpUBAIOTCS OMOXMMHUYECKHE MOKa3aTelld KayecTBa U OMOXUMHU-
YECKHE MPOLECCHl, TPOUCXOIAIINE B PACTUTEIBHOW MPOAYKIMU IIPU CO3PEBAHMH,
XpaHEHUH U mepepaboTKe Ha MPUMEpPE PA3TMUYHBIX THIOB CEIbCKOXO35HCTBEHHBIX
KyJapTyp. B 1menom mnociie n3ydeHus AUCUUILIHHBI «bHOXMMHYECKHME OCHOBBI Kaue-
CTBa MPOAYKIIMHM PACTCHUEBOJICTBA» BBITYCKHUKU OyIyT MOATOTOBJICHBI MPUMECHSTH
3HAHMS, YMEHUSI ¥ HABBIKH MO0 XMMHUYECKOMY COCTaBY pacTeHU U (HOPMHPOBAHUIO
KayecTBa W 0€30MacHOCTH PACTUTEIBHON MPOIYKIUU MPU OOOCHOBAHUHU COBPEMEH-
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HBIX TEXHOJIOTHI BBIPAIIMBAHUS CEIbCKOXO3SMCTBEHHBIX KYJIbTYp U MPUEMOB pery-
JMPOBAHMS MUTAHUS PACTEHU, OLIEHKE MUILEBOM, KOPMOBOM LIEHHOCTH PACTUTEIb-
HOM MPOAYKIIMH U €€ MPUTOTHOCTH JJI1 COOTBETCTBYIOIIEH MepepaboTKH.

OO0masi TpyA0EMKOCTb TUCIHIIHHBI 3 3a4¢THBIX equHuIbl (108 yacos).
IIpoMe:KyTOUYHBII KOHTPOJIb — 3a4€T C OIICHKON B § cemecTpe.



1. lleab ocBOEHUS JUCHUIIJINHBI

Heabio ocBoeHWsI AUCHUILIUHBI «BHOXMMHYECKHE OCHOBBI KayecTBa IPO-
OYKIIMW PAaCTEHUEBOJCTBA» SABISIETCS (DOPMUPOBAHHE y CTYJIEHTOB COBPEMEHHBIX
3HAHWM, YMEHUN U HABBIKOB B 00JaCTH XMMHUYECKOIO0 COCTaBa pacTeHUi, (GopMUpo-
BaHUs KauecTBa M 0€30MaCHOCTH PACTUTEIBHON MPOAYKIIUU JUISI UX UCTIOJIB30BAaHUS B
npoeCCHOHATEHON JIeATeTFHOCTH TP OOOCHOBAaHWU TEXHOJIOTHH BBIPAITUBAHUS
CEJIbCKOXO3SMCTBEHHBIX KYIBTYp U MPUMEHEHUs yI0OpeHuil. 3HaHUs, MOyUYEeHHBIE,
B TOM 4YHCJII€, C IPUMEHEHHEM HU(POBBIX TEXHOJIOTUN (HApUMep, 00pa3oBaTeIbHbIC
onnaH-mIaTdopmel Stepik, Webinar u Zoom, Google-hopmsl st opraHu3zauu 00-
paTHOM CBSI3M), MO3BOJISIT HE TOJBKO YCIEIIHO OCBAaMBAaTh MOCIEAYIOMINE AUCIUTLIU-
HBI, HO U UCMOJIB30BaTh X B OyIylIeil mpodecCHOHaNbHON AeITeIbHOCTH.

2. MecTo TMCHUIJIMHBI B Y4e0OHOM Mpoiiecce

JucuuminHa «bHoXMMHUYECKHEe OCHOBBI KAayeCTBA MPOAYKIIMU PACTEHUEBOI-
CTBa» OTHOCUTCA K 00s3atenbHOlM yacTu biioka 1 «/lucuumniauael (Moayn)» yueOHO-
ro miaHa HamnpasiaeHus noarotoBku 35.03.03 — «ArpoxuMust 1 arporno4YBOBEACHUE»
M0 HANpPAaBJICHHOCTAM ATpPOXMMHYECKOE oOecredeHue arpoTexHosoruii u ['eoun-
(dbopmanioHHOE 00ecIeueHrnEe TOYBEHHO-3EMENIbHBIX PECYPCOB.

JucuuminHa «buoxuMudeckre OCHOBBI KayecTBa MPOAYKIIMU PACTEHUEBO/I-
CTBa» peanusyercs B cooTBeTcTBUU ¢ TpeboBanusimu @I'OC, OIIOIT BO u Yyebnoro
miada 1o HampaBieHnto 35.03.03 — «ArpoxuMus ¥ arpormoYBOBEICHNES)» 110 HAIPaB-
JICHHOCTAM ATpOoXuMHUYEcKoe o0ecrieueHre arporextnosioruii u ['eonndopmanonsoe
oOecreyeHne NOYBEHHO-3EMENIbHBIX PECYPCOB.

[IpeamiecTByOMKUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
aucuumuiiHa « bBuoXuMmudeckre OCHOBBI KauecTBa MPOAYKIIMU PACTEHHUEBOACTBAY SIB-
JS0TC «Arpoxumus», «buoxumust pacteHui», «MeToabl arpOXUMHUYECKUX HCCIIe-
JTOBaHUI.

Oco0eHHOCThIO JAMCUMILINHBL SBIsiETCST (OPMUPOBAHHUE Y CTYAEHTOB COBpeE-
MEHHBIX TIPEICTABICHUA O XUMUYECKOM COCTABE PACTCHHUN W OMOXUMUYECKUX OCHO-
Bax KauyecTBa U 0E30MaCHOCTH PACTUTEIHHON MPOAYKIIMH, TIOJITOTOBKA UX K MpUMe-
HEHUIO CBEJCHUN 0 OMOXMMHUYECKHX MPOLECCaX U XMMHUYECKOM COCTAaBE PAaCTUTENb-
HOU MPOAYKIHUHU B TpodeccuoHanbHON aesTenbHocTH. Kpome Toro, maHHas AUCIU-
IUTMHA SIBJSIETCS 0a30BOM Il BCeX YUEOHBIX NUCLMIUIMH, UCTIONB3YIOIIUX CBEICHUS
0 XUMHUYECKOM COCTABE OPraHU3MOB U KaU€CTBE PACTUTEIBHONU MPOTYKIIUH.

Pabouast nmporpamMma nucuMIUIMHBI «bHOXHMMHUYECKHE OCHOBBI KauecTBa MpPO-
TYKIUW PACTEHUEBOJICTBA» JJIi MHBAJIUAOB U JIUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSI-
MU 37I0pOBbsI pa3padaThIBACTCs UHAUBUIAYAIBHO C YUY€TOM OCOOEHHOCTEW Tcuxodu-
3UYECKOI0 Pa3BUTHUSI, HHAUBUIYaTbHBIX BO3MOKHOCTEW U COCTOSIHUS 3/I0POBbS TAKUX
O0yJaroIXCsl.



3. [lepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO JUCUMUILINHE, COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTaTAMU
0CBOEHUsI 00pa30BaTeIbHOM MPOrPaMMbI

O6p8,30BaTCJII>HI>I€ PE3YJIbTaThl OCBOCHUA OUCHUIIIIMHBI O6y‘IaI-OHlI/IMCH, IMpCaACTAaBJICHLI B Ta6J'II/IHC 1.

TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUS Y4eOHOH JUCIUNIMHBI

Tabmura 1

CHUYCCKHE U COBPEMCHHBIC
METOABI UCCIICAOBAHUS B ar-
POXUMHH, arpOIIOYBOBC/IC-
HUU 1 arpO3KOJIOrun

CHUYECKHMX U COBPEMEHHBIX OnO-
XUMHUYECKUX METOJIOB OLIEHKHU
KauecTBa MPOAYKLIUN PACTEHHE-
BOJICTBA, UCIIOJIb3YEMBIX JJIsi
9KCIIEPUMEHTAIIBLHBIX HCCIIENO0-
BaHUH B 00J1aCTH arpOXUMUH,
arporno4BOBEICHUS U arpodKo-
JIOTHUH.

LU0 U3 TOCTYIHBIX UCTOY-
HUKOB (B TOM YHCJIIE DJIEK-
TPOHHBIX U Web-pecypcoB) u
OCYILIECTBIISITH BEIOOpP METO-
JI0B U ITOJIXOJIOB JIJIs IPOBE-
JICHUSI KCIIEpUMEHTAJIbHBIX
HCCIIEIOBAHUI B arpOXHMHH,
arpono4YBOBCICHUN U arpO3KoO-
JIOTHNu.

Ko Copepxanne B pesynpraTe n3ydenus: yueOHON TUCITUILUIMHBI 00yJalONIHecs JOIDKHBIL:
Ne KOMIETeHIUH | VHIMKATOPBI KOMIICTCHIHI
| <oMIe (mm e€ ya- (st 3++) 3HATh YMETH BJIaJIETh
TCHIIUH
CTH)
1. |OIIK-5 |CnocobeH k OIIK 5.1. [IpoBoaut 1abopa- |OCHOBHBIE METOJBl OWOXMMHUYE- | IPUMEHITH COBPEMEHHBIE OMO- | HABBIKAMHU aHAIUTHYECKON paboThI
yYacTHIO B TOPHBIC AaHAJTM3bI 00PA3IOB | CKOTO aHAIHM3a PACTUTENBHOU MPO- | XUMHYECKHE METOIBI IS OIpe- | [0 OMpPEICICHUI0 OHOXUMUYESCKUX
NPOBEJICHUH | [IOYB, PACTEHHI U y100pe- AYKIUH M METOJMKY OTOOpa pac-|/AeseHHs MoKa3aTesell KauecTBa |MoKa3aTelieil, HCIOIb3yeMbIX MPU
AKCICPUMEH- | HUM THTEJIBHBIX MPO0; OHOXUMUYECKHE | M O€30MaCHOCTH NPOAYKIIUH OLICHKE KauyecTBa U 0€30MacHOCTH
TaJIbHBIX UC- MoKasaTeJqu KadecTBa M Oe30mac- | pacTeHHEBOJICTBA. PacCTUTENLHOM IPOLYKIMU HaBbIKa-
CJ'IeI[OBaHI/Iﬁ B HOCTHU paCTPITGJ'IBHOfI MPpOAYKIIUHN U MU O6pa6OTKI/I U UHTEPIIpETALUN
npodeccro- METObI UX OMPE/ICIICHUSL. MH(OPMALIH.
2 HAJIBHOM A€~ | O[IK 5.2. [Tox pykoBojI- TEOpPETHYECKHE OCHOBBI M3aii- | [IpoBOIUTH SKCIIEpUMEH- HaBBIKAMHU JKCIIEPUMEHTAIBHOM
TebHoCTH CTBOM CIICLIHAIINCTA OosIee Ha KCIIEPUMEHTOB B 00J1acTH TaJILHBIE UCCIICAOBAaHUSA B paboTHI UCCIIEIOBAHMSI B 00JIACTH
BBICOKOM KBa/mukanmu arpoOXMMMH, arpOIOYBOBEICHUS U | 00JIACTH arpOXUMHUH, arporioy- |arpOXMMHH, arpoNOYBOBEICHUS U
y1acTBy€T B MIPOBCACHUN arpodKOJIOrHH. HATTPABJICHHBIX HA | BOBEAEHHS M arpO3KOJIOTUH. arpodKOJIOrHH. HATIPABJICHHBIX Ha
OKCHCPUMCHTAJIPHBIX HCCIIC- | yjayyenne kadecTBa MPOAYKIUK | HAIIPABIEHHBIX HA U3YUYEHUE |U3yYEHUE KA4eCTBA NPOAYKIUH
AoBaHNH B 061aCTH arpoXy- PaCTEeHHEBO/ICTBA. Ka4ecTBA MPOYKINH pacTe- |pPacTEeHHEBOJICTBA
MHHU, arpONIOYBOBCACHUSA U
HUEBO/JICTBA.
arpodKOJIOTHH.
3 OIIK-5.3. Mcrionb3yeT Kiac- | TEOPETHYECKUE OCHOBBI KJIac- | aHAJIM3UPOBATh HHPOpPMa- OCHOBHBIMHU KJIACCHUECKUMU U

COBPEMEHHBIMH OMOXUMUYECKHU-
MH METOIaMH OIIEHKH KauecTBa
MPOAYKIIMH PACTEHUEBO/ICTBA,
HCIIOTB3YEMBIX ISl SKCTIEPUMEH-
TaJILHBIX UCCIEN0BAHUN B 001a-
CTH arpOXHMMHH, arPOTIOYBOBEIC-
HUS ¥ arpOIKOJIOTHH.




4. CTpyKTypa M coiep:KaHNe U CHUTLTUHbI

4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUILJIMHBI 10 BUAAM padoT

Imo cemecTpam

OoOmas TpymoEMKOCTh JUCIHHUILUIMHBI cocTaBisieT 3 3ad.ea. (108 wacoB), mx
pacmnpeneneHue o BUaaM padoT ceMecTpaM MPeICTaBICHO B TaOwmIie 2.

Tabmuma 2
PacnipenesieHue TPyA0EMKOCTH THCHUILUIMHBI 10 BHAaM PadoT Mo ceMecTpam
TpyroémkocThb
Buna yueOHo# padoThI B T1.4. no cemecTpam
yac.
Ne 8
OO6mas TpyI0éMKOCTh JTUCIUTUIMHBI IO Y4eOHOMY IIIaHY 108 108
1. KonrakTHas padora: 56,35 56,35
AynuTopHas padora
8 MoMm uucue:
nexyuu (J1) 28 28
nabopamopnvle pabomul (JIP) 28 28
KOHMAaKmHas paboma Ha npomexcymourom konmpone (KPA) 0,35 0,35
2. CamocTosiTeabHast padora (CPC) 51,65 51,65
camocmosimenvbHoe usyuerue pazoenos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyUOHH020 Mamepuala u ma-
. 42,65 42,65
mepuana y4eOHUKo8 u y4eOHblX nocobutl, N0020MosKa K 1a0o-
PAMOPHBIM U NPAKIMUYECKUM 3AHAMUAM, KOIOKSUYMAM U M.0.)
Iloozomoska k 3auémy/ 3auémy c oyeHKou (KOoHmpov) 9 9
By mpoMeKyTOYHOTO KOHTPOJISL: 8 cem.-3a4eT C OIIEHKOM

4.2 Conep:xaHue TUCIHUNINHBI

Tabnuma 3
TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI
HanmeHoBaHMe pa3jeioB U TeM AynuTopHas padora BueayauropHn
N Bcero
AUCHMILIMH (YKPYTHEHHO) JI 113 JIP | IIKP |as padora CP

BBenenune 15 1 - - - 0,5
Pa3nea 1. OcHOBHBIE OpraHuvecKue
BeleCTBA PACTCHHII M MX 3HAYCHHE B 57,5 10 i 12 i 205
NUTAHUHU YeJI0BeKAa M KOPMJIEHUH JKM-
BOTHBIX
Paznen 2. BuoxuMmnyeckuii KOHTPOJIb 16 4 ) 2 ) 6
Ka4eCcTBA PACTHTEIbHON NPOAYKIHH
Pa3neu 3. KoHTpoOJIb coaepkaHusi HUT-
PaTOB M TAXKEIBIX METAJIIOB 18 4 - 4 - 6
B PACTHTE/IbHOI MPOAYKIHT
Paznen 4. Buoxnumuveckne 0CHOBBI
(dbopMHupOBaHHUS KayecTBa ypoxKasi Ha 50,65 10 i 10 19.15
npuMepe pa3In4YHbIX CeJIbCKOXO03s1Hi-
CTBEHHBIX KYJBTYP




HanmeHoBaHMe pa3ie/ioB U TeM Beero AynuTopHasi padora BueayauropHn
JUCUMIINH (YKPYITHEHHO) J 113 JIP | IIKP |as pa6ora CP
KOHMAKmMHas paboma Ha npomedtcymou- 035 i i i 035 i
HOM KOHmMpOJe ’ ’
Bcero 3a 8 cemecTp 108 28 - 28 0,35 51,65
HUroro nmo nucuumninue 108 28 - 28 0,35 51,65

BBenenue

ConeprxaHue 1 3aa4d y4eOHON TUCHUIUIMHBI « BHOXMMHYECKre OCHOBBI Kaye-
CTBA MPOAYKLNH PACTCHUEBOACTBA» U €€ 3HAUYCHUE JUIA U3yYECHUS XUMUYECKOrO CO-
CTaBa CEIbCKOXO3SMCTBEHHBIX PACTEHUM U MOJYyYECHUS BBICOKOKAYECTBEHHOM, IKOJIO-
TUYECKU YUCTOM PACTUTEIBHOM NpoayKuuu. Vctopus pa3BUTHS HCCIENOBAHUMU I10
BBIICHEHUIO XMMHUYECKOTO COCTaBa PACTUTENIIBHOW NPOAyKIMH. PaKTOpPbl TEHOTHUIIN-
YeCKOM M (PEHOTUIIMYECKOH HM3MEHUYMBOCTH PACTEHUMN, YIy4YIIAIOIUE XUMHYECKHIM
COCTaB PaCTUTEIBHOM NMPOAYKIUU. VIcrions30BaHME CBEIEHUN O XMMAYECKOM COCTa-
B€ pacTEHUN M OMOXMMHUYECKMX OCHOBAaX KauyeCTBa PACTUTEIbHOM MPOAYKLUUU IpPU
00OCHOBAaHUU TEXHOJIOTUN BBIPALIUBAHUS CEIIbCKOXO3SMCTBEHHBIX KYJIbTYpP M NPH-
MEHEHUS YI0OpEeHUH.

Pasnen 1. OcHOBHBIC OPpraHNYeCKUe BelleCTBA PACTEHHUIl U MX 3HAYECHHUE

B IMTAHUHU Y€J10BEKA U KOPMJICHUH KUBOTHBIX

Tema 1.1. YriaeBoabl

OO6mas xapakTepucTuka yrieBoJoB. Kinaccudukaiys yrieBo1oB M0 CTPYKType
MOJIEKYJT (MJIM XUMUYECKOMY CTPOEHHIO): MOHOCAaXapH/ibl, OJUTrOcaxapu/ibl, MoJuca-
xapunbl. Kimaccudukanus yrieBogoB B 3aBUCUMOCTH OT y4acTHsl B OOMEHE BEIIECTB
OpraHMW3MOB YEJIOBEKAa M >KMBOTHBIX: yCBOsieMble (TJIOKO3a, (pyKTO3a, caxaposa,
Kpaxmai) U HeycBosieMble (Tpynna «MSTKUX» MUIIEBBIX BOJIOKOH — NEKTUHOBBIE Be-
IIECTBA, UHYJINH, KaMeaH, JEKCTpaHbl, (UTHUHOBAsI KUCJIOTA U IPYyIa «rpyObIX» Mu-
HIEBBIX BOJOKOH — KJI€TYaTKa, TEMUIIEIUTIONO03bI, IUTHUH).

®duszunonornyeckue GyHKIMN YCBOSEMBIX YII€BOJIOB B OpraHU3Max 4ejoBeKa U
YKUBOTHBIX: 3HEPreTUUECKas, IIaCTUYECKasi, PETYJISITOpHAs, CTPYKTYpHasl, 3al[UTHas,
OIOpHasi, Pe3€pBHAsi, PELENTOPHAsI. 3HAYECHUE JIETKOYCBOSIEMBIX YIJIEBOJOB B KU3HE-
JIESITEJIbHOCTH YeJIOBEKa M JKUBOTHBIX, CyTOUHAs! MOTPEOHOCTh YKa3aHHBIX OpPraHU3-
MOB B 3TuX BemecTBax. CoJepkaHue U KaueCTBEHHBI COCTaB JIETKOYCBOSIEMBIX Y-
JI€BOJIOB B PACTUTEIbHON MPOAyKIUHU. buonornyeckue GyHKIUN HEYCBOSAEMBIX yTJie-
BOJIOB U UX 3HAYECHHUE B KU3HEIACATEIIBHOCTH YEJIOBEKA M KUBOTHBIX. CyTOUHAs IMO-
TPEOHOCTh YeJIOBEKA U )KMBOTHBIX B HEYCBOsIeMbIX yrieBoaax. CoaepkaHue U Kade-
CTBEHHBII COCTAB HEYCBOSIEMBIX YTJIEBOJIOB B PACTUTEIBHON NMPOTYKIIUH.

Hcnonp30BaHne yriieBOJAOB B MEAULIMHE U JJISl TIOJYYEHUS MMUILEBBIX U XUMU-
YEeCKUX MPOAYKTOB NepepaboTku. BiusHue mpupogHO-KIMMATHYECKUX (DAKTOPOB U
peXrMa MUTaHUs PACTEHHUI Ha COIEPKaHKE YIJIEBOJAOB B PACTUTEIBbHOM MTPOAYKIUU.

Tema 1.2. beakn

bruoxumuyeckas xapakTepucTUKa PacTUTENbHbIX OelkoB. DYHKIMU OEITKOB B
OpraHM3Max 4YeJIOBEeKa M KMBOTHBIX: KaTAJIMTUYECKasl, TPAHCIOPTHAs, 3al[UTHAs, CO-
KpaTUTENIbHAs, CTPYKTypHas (IJIacTUYecKasi), TOpMOHaJIbHAsl (PEryJIsiTOpHAsi), CUT-
HajbHas (perenTopHas), pe3epBHas (3amacaromias), YHepreTudeckas. buonornueckue
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GYyHKUMM HE3aMEHUMBIX M JIPYTUX BAKHBIX JUISl MUTAHUSI YEJIOBEKA M YKMBOTHBIX
AMUHOKHUCIIOT (TPEOHUH, METUOHUH, BajuH, JIEHIIMH, U30JICULIMH, JTU3UH, (peHuIal-
HUH, TpUnTo(aH, apruHuH, TUCTUIUH). bronornyeckue QyHKIUU 3aMEHUMBIX aMU-
HOKHUCJIOT U UX BaXXHEUIINX aMUJ0B (TJIMIMH, aJJaHUH, CEpUH, IIUCTEHUH, aclaparuHo-
Bas KHUCJIOTA, aclaparuH, TIyTaMUHOBasi KHUCJIOTA, TJIyTaMUH, TUPO3UH, MPOJIUH).
buonornyeckas 11eHHOCTh OEJTKOB U PEKOMEHIyeMbI€ HOPMbI UX MOTPEOJICHUS B MMU-
TaHUU YEJIOBEKA U CEIbCKOXO3SMCTBEHHBIX KUBOTHBIX.

broxumuyeckas XapakTepucTUKa OEJIKOB Pa3IMYHBIX CEIbCKOXO03iCTBEHHBIX
KyJlbTyp. belku 3epHa 37aKOBBIX KyJIbTYp U UX XapakrepucTtuka. OCHOBHBIE NTOKa3a-
TEJIM KaueCcTBa 3epHa 03UMOM U ApoBOM (popM TiieHuI] (coaepKaHue OEIKOB U ChIPOi
KJICMKOBUHBI, HATYpa U CTEKJIOBUAHOCTH 3epHa, NJIK kieilkoBuHbBI, 00ecliBEeUMBaHKE
3epHa). [lytn ynydmienns OMOIOTHYECKON IIEHHOCTH OEJTKOB 3€pHA 3JIaKOBBIX KYJIb-
Typ. benku 3epHa 3epH000O0OBBIX KyNbTYyp, UX XapaKTEpUCTHUKA U 3HAUYCHUE B MUTAa-
HUU Y€JIOBEKa W KMBOTHBIX. BEJIKM BereraTMBHON MacChl KOPMOBBIX TPaB M MX 3Ha-
YEeHUE B KOPMJICHUHM CEIIbCKOXO3SMCTBEHHBIX WUBOTHBIX. BiHsHUE NPUPOIHO-
KJIIMMaTU4YECKUX (DaKTOPOB U PEKUMOB MUTAHUS HA (POPMUPOBAHUE YpPOXKasi U Kaye-
CTBA PACTUTEIIBHOU MPOAYKIIUH.
Tema 1.3. JIunuasl

buoxumunyeckass XxapakTepucTUKa OCHOBHBIX TPYIIT JUNKIOB. buonornueckue
(GYyHKUMM JTUIUIOB: YHEPreTUyecKas, CTPYKTypHas, pe3epBHAsl, 3allUTHAs, peryJis-
TOpHasl. PacTUTeNbHbIE KUPBI UX OMOXUMUYECKAs XapaKTepucTuka. buosornueckue
(YHKUIHU KUPHBIX KUCJIOT CEMENCTBA M-9 (0JIeMHOBasi KUCIIOTA), ceMmeicTBa -3 (a-
JMHOJICHOBAS, JMKO3aNCHTACHOBAsA, JOKO3areKCaeHOBAasl KHUCIIOTHI), CEMEMCTBa -6
(JiuHONEBas, Y-TMHOJIEHOBAs, ApaxUAOHOBasd KUCI0ThI). CTpoeHue, CBoKCTBa, OHOJIO-
rudeckue QyHKUUUA (HochoaMnuaoB U XoJeCTEpUHA U UX COACpP’KAHUE B PACTUTENb-
HOI npoaykiuu. [Iuiesas HEHHOCTh PACTUTENBHBIX KUPOB.

XapakTepucTUKa U NPUMEHEHHE PACTUTEIbHBIX Macelsl. KuaKue pacTUTENb-
HbIE Macja: MOACOJHEYHOE, JIbHAHOE, KYKYypy3HO€E, OJIMBKOBOE, TOPUMYHOE, COEBOE,
KacTOPOBOE, MACJI0O BUHOTPAJHBIX KOCTOYEK. TBEp/bIe paCTUTENIbHBIE Maciaa: Macjo
KAaKao, MaJIbMOBOE, MaJbMOSIEPHOE, KOKOCOBOE, XayJbMyrpoBoe. KOMIOHEHTHBIN
COCTaB U MUIIEBAas NEHHOCTh KUJIKUX U TBEPIBIX PACTUTEIBHBIX MACEN, UX UCIONb-
30BaHKE B (papMalleBTUKE U MepepadaThIBalONIel TPOMBIIIUICHHOCTH. BiusiHue npu-
POJTHO-KJIMMATUYECKUX (PAKTOPOB M pexUMa MUTAHHS PACTEHUN HA COIEpkKaHUE Ma-
CEJ B PACTUTEIBHON POIYKIINH.
Tema 1.4. BuraMmuHbI

Ponbs BUTaMUHOB B OOMEHE BEILIECTB OPraHW3MOB YEJIOBEKA U KUBOTHBIX. | 'H-
MOBUTAMUHO3, ABUTAMHHO3 (PK30T€HHbIC MEPBUYHBIE U SHJOTCHHbIE BTOPHUYHBIE),
runepBuTaMuHoO3bl. Kiaccudukanuss BUTAaMUHOB: 1O PACTBOPUMOCTH, OYKBEHHBIM
0003HaYEHUsIM, XUMHUUYECKUM HAMMEHOBAHUSM, (PU3UOJIOTHYEeCKOMY AeicTBuio. Bu-
TaMUHOIOI00HBIC BEIIIECTBA.

BonopactBopumbie Butamunbl: THamuH (B1), pubodnasun (B2), mantoreHo-
Bas kuciota (B3), HukorunoBas kucnota (BS, sutamun PP), mupunoxcun (B6), do-
mueBas kuciota (B9 nmu BC), kob6anamun (B12), ackopOuHoBast kucioTa (BUTAMHH
C), 6uotun (Butamun H). Ux dbyHKIIMM B OpraHu3Max 4elioBeKa W >KMBOTHBIX. JKU-
POPACTBOPUMBIE BUTAMUHBI: PETUHOJ (BUTAMUH A) U €ro UHANBUIyaJIbHbIE MIPEACTA-
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BUTEIH, IPOBUTAMUHBI A — KapOTUHBI, KaJibliM(epon (ButaMuH D) u ero nuHauBUIY-
allbHbIE TIPEJICTaBUTENU, NpoBUTaMUH D — sprocrepon, Tokodepon (ButamuH E) u
€ro UHJWBUIyaJIbHBIC MpEACcTaBUTENN, HAQTOXUHOH (BUTaMHH K) W ero MHAUBUIY-
anbHble TpeacTaButesd. DYyHKIUU KAPOPACTBOPUMBIX BUTAMHUHOB B OpraHU3Max
YeJIoBeKa, )KUBOTHBIX M nTull. CyTouHas HOpMa MOTPEOICHUST BATAMUHOB JIJIsl YeIO-
BEKA, CEIbCKOXO34MCTBEHHBIX JKUBOTHBIX U NTHIl. Co/lepKaHHEe BUTAMHUHOB B PacTH-
TEJIbBHOM Y dKUBOTHOBOIYECKOMN MPOLYKIIHH.

BurtamMuHomo00HbIe BEllIECTBA: XOJWH, HHO3ZUT, JTUIIOEBAsI KUCIOTa, OPOTOBAs

KHCIIOTa, KAPHUTUH, OWO(IABOHOUIBI, METHIMETHOHHHCYIH()OHUHN, IMaHTaMOBas
KHCIIOTa, 71-aMUHOOCH30iHas KuciioTa. DyHKIMY BUTAMHUHOTIOTOOHBIX BEIIECTB B OP-
FaHU3Max YeJIOBEKA, CEIbCKOXO3SIMCTBEHHBIX KMBOTHBIX M MNTHUIL, CYTOYHBIE HOPMBI
MOTPEOJICHUS ITUX BEIIECTB U UCTOUHUKU WX MOCTYIUICHUs. buoxumuueckas xapak-
TEPUCTUKA AHTUBUTAMHUHOB. BIWsHHE TPHPOAHO-KIMMATHYECCKUX (DAKTOPOB M pe-
KUMOB IIUTAHUSI PACTCHUM Ha COJAECPKAaHWE BUTAMUHOB U aHTUBUTAMUHOB B IIPOJIYK-
LIU1 PACTEHUEBOJCTBA.
Tema 1.5. BemectBa BTOPMYHOT0 MPOUCX0KAeHUsI. DEHOJIbHBIE COCTUHEHUS: OK-
CUKOPHUYHBIE KUCIIOTHI, OKCUOE30MHbIE KUCTIOTHI, KyMapuHsbl, (aBoHouasl. Katexu-
HBI, aHTOlIMaHbl. [lonmrMepHbie (HEeHOTbHBIE COCTUHEHNUS: JINTHUH, JyOUIIbHbIC Belle-
CTBa, TAHUHBIL. TE€pPHEHOMHBIE COCIUHEHUS. AJKAIIOUIHBIE COCIUHEHUS: POU3BO/I-
HbIC MHUPHUINHA, MPOU3BOJAHBIC XWHOJWHA W W30XWHOJIMHA, NMPOU3BOJHBIE IypHUHA,
MPOU3BOJIHBIC MHI0JIA. POJIb BEIIEeCTB BTOPUYHOTO MPOUCXOKICHUSI B 0€30MMaCHOCTH,
OpraHoJIeNTUKE U (YHKIIMOHAIBHBIX CBOMCTBAX PACTUTEIBHON MPOTYKIIUH.

Pasznea 2. buoxumMu4yeckuii KOHTPOJIb Ka4eCTBA PACTUTEILHON NPOAY KU
Tema 2.1. OcHOBHBIC METOAbI AHAJIN32 XUMHYECKOI'0 COCTABA PACTEHUH

Mertonbl ornpeaeseHrnss OCHOBHBIX OPTaHMYECKUX BELIECTB MPHU OLIEHKE Kaye-
CTBa ypOKasl CEIbCKOXO035MCTBEHHBIX KYJIbTYp (OEIKOB, caxapoB, Kpaxmaia, CbIporo
JKUpa, KIETYATKH, NEKTUHOBBIX BELIECTB, OPraHUYECKUX KUCIIOT, BATAMUHOB U Jp.).
MeTonbl aHanM3a pacTUTENBHBIX KOPMOB JUISl OLICHKM WX NMUTATENbHOW LIEHHOCTU U
Oe30macHOCTH. AHaJIM3 BETETUPYIOMIMX PAaCTEHUH NMPU ITUArHOCTUKE MX MUTAHUS C
LEJIbI0 MPOBEECHUS MOJKOPMOK U IIPOrHO3UPOBAHMS YPOBHS YPOKAMHOCTH CEJIbCKO-
XO3SIICTBEHHBIX KYJBTYP U Ka4e€CTBAa PACTUTEIBHON MPOLYKIIUH.

Metoauka oTO0Opa MpoO MpU aHAIU3E PACTUTEIBLHON MPOIYKIMH (3€pHO 37a-
KOBBIX M 3¢pHOO00OBBIX KYJBTYpP, CEMEHA MACIMYHBIX PACTEHUH, KITyOHU KapTodes,
KOPHEIUIO/bl, BET€TaTUBHAS Macca KOPMOBBIX TpaB M KYKypy3bl, OBOILH, IUJIOJBI U
aroabl). Buabl (Tumel) pactuTenbHbIX MpoO. Ilaptusi, Touyeunas, oObeAMHEHHAS U
NpecTaBUTENIbHAS POObI, HABECKA.

Pa3znen 3. KoHTPOJIb ColepsKaHusl HUTPATOB M TSAKEJIBIX METAJLIOB
B PACTUTEJbHOM MPOAYKIIUMN
Tema 3.1. IIpyunHbI HAKOIUICEHUSI U BO3MOYKHbIE IIYTH CHHUKEHUSI COJIEPKAHUSA
HUTPATOB B PACTUTEJIbHOI NMPOAYKIHNHA

Menuko-6rnonornyeckue mpoodIeMbl HAKOIJICHUS HUTPATOB B CEIBCKOXO3SH-
CTBEHHOW mpoayKiuu. HuTpaTbl, HUTPUTHI, HUTPO30COECAMHEHHUS, KAHIEPOTEHE3,
MeTrremorjoouHemus. [[puaruHbI HAKOTIJICHUSI HUTPATOB B PACTUTEIILHON MPOTYKIIUH:
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TreHEeTUYEeCKUE OCOOCHHOCTH PACTeHH, BIMSHUE CBETOBOIO M THAPOTEPMUYECKOIrO
PEXKUMOB, HecOaTaHCUPOBAHHOE a30THOE MUTAHME PACTCHUM (IEPUIMUT APYrux Mu-
TaTeJIbHBIX AJEMEHTOB), U30BITOYHOE A30THOE MUTAHUE, HEJOCTATOK MOJUOACHA U
JIPYTUX MUKpPO3JIEMEHTOB. HopMaTuBBI MO COJIEP)KAHUIO HUTPATOB, HUTPUTOB U HUT-
po3ocoeuHeHud. MeToabl omnpeneseH!s] HUTPATOB B CEIbCKOXO3SIMCTBEHHOM Mpo-
nykuuu. [yt CHUMKeHUs colepaHUs HUTPATOB B PACTUTENBHOU MPOTYKIMH: CO-
3[JaHUE TEHOTHUIIOB PACTEHHI C MOBBIIIIEHHON aKTUBHOCTBIO HUTPATPEAYKTa3bl, APOO-
HO€ BHECEHHE a30THBIX y100peHui, cOaJaHCUPOBAaHHOE MUTAHUE PACTEHUN MaKpo- U
MUKPO3JIEMEHTaMHU.
Tema 3.2. [IpyuMHbI HAKOIUICHUS U BO3MOKHbIC IIYTH CHUKCHUSI COAEPKAHUS
THKEIBIX METAJIOB B PACTUTEIBHOM NPOAYKINH

Menanko-61oIoruueckie MpoOJeMbl  3arpsi3HEHUs  CENbCKOXO3SHCTBEHHOU
NPOAYKUMU TSKENBIMUA MeTaiiaMd. OneHKa TMTHEHHYECKOW 3HAaYMMOCTH TSKEIBIX
METaJUIOB JUJIS YelIOBeKa U KUBOTHBIX M uX ITJIK B pactutensHOl npoaykuuu. Arpo-
HKOJIOTUYECKAsl KJIacCU(UKALUA CEITbCKOXO3MCTBEHHBIX PACTEHUN MO CIIOCOOHOCTHU
K aKKyMYJBIIHMHM TSDKEIBIX METAUIOB. MeToAsl onpeneneHusl TSKEIbIX METaIOB B
pacTuTenbHOW NMpoayKuuy. [I[puyrMHbBl HAKOIUIEHUS TSKENBIX METANIOB B PACTEHHUSIX
Y BO3MOXHBIE ITyTH CHU)KEHUS MX KOHLIEHTPALMU B PACTUTEIBHON TPOIYKLIUH.

Pa3nen 4. BuoxuMmnyeckue 0CHOBBI (JOPMHPOBAHUA KAaYeCTBA YPOKAS HA MPH-
Mepe PasjJIMYHbIX CeJIbCKOX0351iICTBEHHBIX KYJbTYP

Tema 4.1. 3epHoBbIe M 3¢pHO0000BbIC KYJIbTYPHI.

XHWMHUYECKUHN COCTaB 3€pHA 31aKOBBIX KyJIbTyp. COCTaB MUHEPAIBHBIX BEIIECTB 3€P-
Ha. PacnipenenieHne XMMUYECKUX BEIIECTB B PA3IMYHBIX YaCTAX 3epHOBKU. CocTaB u
OnoJioru4yecKkas IIEHHOCTh OEIKOB 3epHa. XUMHUUYECKUN COCTAaB U KAYECTBO KJICHKO-
BUHBI. [IUrMeHTBI, cofiepkalyecs B 000JI04Kax U 3HAOCIEpME 3epHa U (hak paKTopbl
oOecuBeurBanus 3epHa. [lokazarenu KucIoTHOCTH 3epHA. M3MeHeHue coep kaHus
YTJIEBOOB, JIMITMJ0B, BATAMUHOB, A30TUCTBIX BEIIECTB U KAYECTBA KJICHKOBUHBI IIPU
CO3pEBaHMM 3€pHA. BinsiHME yCII0BUM BBIPAIIMBAHUS U PEKAMA NTUTAHUS PACTEHUN
Ha (popMUpPOBaHUE KayecTBa 3epHa. buoxumudeckue npoiecc mpu nocueyoopoyHoM
JI03PEBAHUU U XpaHEHHUH 3epHa. buoxuMuueckue U3MEHEHHsI B MOPO300OHHOM U CY-
XOBEMHOM 3€pHE, IIPU CTEKAaHWH 3€PHA U €r0 MOBPEXKICHUH KIIONIOM-4epEIalKkoHn,
IIPU POPACTAHUM 3€pHA. BUOXMMHYECKHE N3MEHEHUS B 3€pPHE IIPU CaMOCOIPEBaHUU
Y TIOBPEKJICHUH 3epHa cylkoi. HakomieHue aiaToKCHHOB B 3aIJIECHEBEBILIEM
3epHe. XUMUYECKUH COCTaB 3epHOO000BBIX KYJIbTYp. OCOOEHHOCTH cOCTaBa OEJKOB,
YIJ€BOA0B, BATAMUHOB, MUHEPAJIbHBIX BEILIECTB B ceMeHax 0000BbIX pacTeHui. buo-
XUMHUYECKHE MPOLIECCHl IPU CO3PEBAHUH, MTOCICYOOPOUHOM JO3PEBAHUU U XPAHEHUU
3epHa. BrusiHue NpupoJHO-KIMMATHYECKUX YCIOBHM, OPOILLIEHUS U PeKUMa MUTAHUS
pacTeHui Ha HaKOIUJIeHHe OENKOB U YTIIEBOAOB B 3€pHE 3€pHOO0O0BBIX KYJIBTYD.
Tema 4.2. Maciau4Hble KYJbTYPbI.

XUMHAYECKHM COCTAB CEMSIH MACJIWYHBIX pAaCTEHUW. XaApAKTEPUCTUKA PaCTH-
TEJIbHBIX MAacel OCHOBHBIX MACIHWYHBIX KYJBTYp. XHMHUYECKHI COCTaB >KMBIXOB.
buoxumuueckue mpouecchl MpU CO3PEBAHUHU, MOCICYOOPOYHOM J03PEBAHUM U Xpa-
HEHUU MACJIMYHBIX CeMsIH. BiusiHue npupoIHO-KIMMAaTHYECKUX YCIOBHM, OPOILIECHHUS
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U peXHMa MUTaHUSl PaCTEHUN HA HAKOILJICHUE M KaUYeCTBEHHBIA COCTaB Maclia B ce-
MEHaxX MacCJIMYHbIX PACTEHUH.
Tema 4.3. KapTodesb U KOpHeNI0abl.

XumMuueckuil coctaB kiyoOHel kaptodens. OcoOeHHOCTH pachpeeieHus] Xu-
MUYECKHUX BEIIECTB B PA3IUYHBIX YACTAX KIyOHeH. MI3MeHeHrne XuMHUYeCcKoro cocTa-
Ba KIyOHel kapTodesns npu co3peBaHuu. GoOpMHUPOBAHUE KYJIMHAPHBIX U TEXHOJO-
THYECKHX CBOMCTB KiIyOHe#ll kapTodens. dakToppl, CHIKAIOIIME HAKOIUICHHE B
KITyOHSX KapTodens pelylHpyIoIHii caxapoB U CBOOOTHBIX aMUHOKHUCIIOT. BiusiHue
IPUPOTHO-KIUMATHYECKUX (PaKTOPOB, YAOOPEHUN U APYTUX yCIOBUH BBIpAIIMBAHUS
Ha Ka4eCcTBO KIyOHEH kapTodens. buoxumudecknue mporecchl B KITyOHIX KapTodes
npu XpaHeHuH. bruoxumuueckuii coctaB MpOAYKTOB MepepaboTKu KapTodens: 3aMo-
pakuBaHue Ha Kaptodenb (ppu, MPOU3BOACTBO YUIICOB, CyX0€ KapTodeabHOe MIope.
XHUMHUYECKHI cOCTaB KOpPHEIIOA0B. OCOOEHHOCTH pacupe/iesieHusl caxapoB, a30TH-
CTBIX BEIECTB MU BUTAMUHOB B Pa3JIMYHBIX YaCTIX KOPHEIUIONOB. brnoxmmumueckne
IIPOLIECCHl TIPU CO3PEBAaHMM M XPAHEHUM KOPHEIUIOAOB. BiusHue npupoaHo-
KJIMMAaTUYECKUX YCJIOBUM, OPOLIEHUS M PEXUMa IUTAHHUS HAa HAKOIUICHHE CaxapoB,
BUTaMHMHOB M a30THUCTBIX BEIIECTB B KOPHEIUIOAAaX. XMMHUYECKHI COCTaB KOpHs ca-
XapHOM cBekJbl. llokazarenn XMMHYECKOrO0 COCTaBa, XapaKTEPU3YIOLIME KadeCTBO
caxapHOW CBEKJbl. BiausHue BHEMIHMX (DAaKTOPOB Cpeibl Ha KAY€CTBO XMMHUYECKOIO
COCTaBa caxapHOW CBeKJIbl. ONTUMH3ALUS YCIOBUN CaXapOHAKOIUIEHHS] B KOPHEIIO-
Jax caxapHou cBekibl. lIpeBpallieHrne yriieBOJOB M a30THCTBIX BEIIECTB BO BpPEMs
3MMHEr0 XpaHEHHUs CaxapHOW CBEKIIbI.

Tema 4.4. OBoliHbIC KYJIbTYPHI.

XUMUYECKHUI cocTaB OBOIIIEH (TOMaThI, Mepell, 0akiiaxad, orypeir). Oco0eHHOCTH
CTPOCHHUS OBOIIICH (TOMaThI, Mepell, OakyiakaH, Orypell) U pacrpezeieHue B HUX Oc-
HOBHBIX XMMUYECKHX BEIIECTB. BUOXMMHUUECKUE MPOLECCHI B CO3PEBAIOLINX OBOLIAX
(ToMarthl, epert, 6aknaxkan, orypeir). @opMupoBaHue BKyca, apoMaTa U MUTATEIb-
HBIX CBOMCTB OBOILEH (TOMaThI, Iiepel, OakiaxaH, OTypell) Ipyu CO3PEBaHUU U TIOJT
BJIMSTHUEM MPUPOAHO-KIUMATHUECKUX (PAaKTOPOB, OPOLICHUS, IPUMEHIEMBIX YA00pe-
Huill. Buoxumuueckue n3MEeHeHus B OBOILAX (TOMAThI, repell, OakiakaH, Orypelr)
IIPU XpaHEHUU. XUMMUYECKU COCTAB JIMCTOBBIX (KalycTa, canar, IIIUHAT, IaBElb,
pPEBEHB) U NIPSTHOKOPHEIJIOIHBIX (MIETPYIKA, CeNbIAEPE, MacTepHaK, yKPOII) OBOIII-
HBIX KYJIbTYp. XUMUYECKHUI COCTaB OTAEIbHBIX OPraHOB JUCTOBBIX U MPSIHOKOPHE-
IJIOJIHBIX OBOIIHBIX KYJBTYp. 3aBUCUMOCTh XUMUYECKOTO COCTaBa OT MPUPOIHBIX
YCIJIOBU BBIPAIIMBAHUS JTUCTOBBIX U MPSHOKOPHEIUIOAHBIX OBOIIHBIX KYJIbTYp. Biu-
SIHHE MPUEMOB BbIPAILIMBAHUS HA XUMUYECKHUI COCTAB JTUCTOBBIX U MPSTHOKOPHE-
IJIOJIHBIX OBOIIHBIX KYJbTYp. BUIOBBIE U COPTOBBIE OTIMYUS JTUCTOBBIX U MPSHO-
KOPHEIUIOJHBIX OBOIIHBIX KyJIbTYyp. [IpeBpalienue BeniecTB npu NpopacTaHuu, co-
3pEBAHUM U XPAHEHUH JIMCTOBBIX U MPSHOKOPHEIUIOAHBIX OBOLIHBIX KYyJIbTYp. XUMHU-
YECKHUM COCTaB JTYKOBBIX OBOILHBIX KYJIbTYp (JIyK, YECHOK). XUMUYECKHI COCTaB OT-
JENBHBIX OPraHOB JIYKOBBIX OBOIIHBIX KYJIBTYpP. 3aBUCUMOCTh XUMUYECKOTO COCTaBa
OT MPUPOHBIX YCIIOBUI BBIpAIIMBAHUS JTYKOBBIX OBOIIHBIX KYJIbTYp. Briusuaue npu-
€MOB BBIPAIMBAHNS HA XUMUYECKHUI COCTaB JIYKOBBIX OBOILIHBIX KYJIbTyp. BuioBbie
Y COPTOBBIE OTINYHS JIYKOBBIX OBOIIHBIX KyJIbTYp. [IpeBpalenue BemecTs mpu npo-
pacTaHuy, CO3PEBAaHUM U XPAHEHUH JIYKOBBIX OBOLIHBIX KYJIbTYP.
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Tema 4.5. ®pyKTOBBIE U ATOJAHBIE KYJIbTYPhbI.
XUMHUECKHUI cOCTaB PPYKTOBO-SATOHBIX KyJIbTyp. OCOOEHHOCTH CTPOEHHUS IJI0/I0B
Y pacnpeiesieHue B HUX XUMHUYECKUX BEIIECTB. BHOXMMUYECKHUE IPOLIECCHI B CO3PE-
BAIOIIMX TUI0JaX U srogax. OcoOeHHOCTH 0OMEHA OpPraHUYECKUX KHUCIOT B CO3pEeBa-
IOIIKX M1oaax. PopMupoBaHUE BKyCa, apoMaTa U MUTATEIbHBIX CBOMCTB ILUIOA0B U

ATOJ1 MO BIUSTHUEM OPOIICHUS, KIUMATUYECKUX (DAKTOPOB, MPUMEHSIEMBIX y100pe-
HUl. buoxummdeckre n3MEHEHUs B MIIOJAX U SIr0Jlax MPU XpaHEHUH U IiepepaboTKe.
N3MeHeHne opraHoieNTHYECKUX MPU3HAKOB IUIOJ0B B X0JI€ CO3pEBaHUsl (OKpacKa,

coJiep>KaHKie MUTMEHTOB, KOHCUCTEHIMHU, BKyca, apoMara).

4.3 Jlekunu/nadopaTopHble/IpakTHYecKne/ 3aHATHS

Tabnuua 4
Copep:xkanne JEKIUIi/1a00paTOPHOro NPAKTHKYMA/MIPAKTHYECKUX 3aHATHIA U
KOHTPOJIbHbIE MEePONPHUSTHSA

KOPMJICHUU JKUBOTHBIX.

Koua-Bo
Ha3Banmue Ne u Ha3BaHUe JeKmii/ Bun Yacos/
I‘D“; pa3iesa, Te- | Ja00pPaTOPHBIX/ NPAKTHYECKUX/ 225{?12555\1::} KOHTPOJILHOTO Hl;f:(:;_
MBI CeMUHAPCKUX 3aHATHI 1 MepOonpUsATHS Yeckas
moaro-
TOBKa
1. Beenenue 26
Paznen 1. OcHOBHBIE OpraHuYecKHe BelleCTBA
pacTeHuii 1 UX 3HAYEHHE B MUTAHUHU YeJI0BeKa
W KOPMJIEHHH KUBOTHBIX
Jlexuu Ne 1-2. Beenenue.
Bbuoxumudeckasi xapakTepucTH- OIIK 5.1
Ka YTJIEBOJIOB M X 3HAUCHUE B OIIK 5.2 - 4
MMTaHWUHY YeJIOBEeKa U KOpMJIe- OIIK 5.3
HUW KUBOTHBIX.
Tema 1.1.
VIeBosl JlaboparopHuas paboter Ne 1-2.
Ormpezenenne kpaxmaia B pac- OIK 5.1
TUTENBHON NPOIYKIHH METOAOM OIK 5'2 3
. anITa 4
KHCJIOTHOTO TUPOIu3a (C onpe- OIK 5.3 HI
JIeJIEHUEM TII0KO03bI 110 bepTpa- '
HY).
Jlexmus Ne 3. Buoxumunyeckas OIK 5.1
XapaKTepUCTHKA OEIIKOB U X OIK 5' ) 5
3HAYCHHE B MUTAHUH YEJIOBEKA U '
KOPMJICHUH JKUBOTHBIX OTIK 5.3
Tema 1.2 D -
Jlaboparopubie paboTsl Ne 3—4.
benku
Onpenenenrie 6€IKOB OMypeTo- OIIK 5.1
BBIM MeToZioM. CrieKTpogoTo- OIIK 5.2 3ammra 4
METPUUYECKUI METO ONpeeIIe- OIIK 5.3
HHsI OEJIKOB.
Jlexktus Ne 4. buoxummdaeckas
. OIK 5.1
Tema 1.3. XapaKTEPUCTHKA JIUIUIOB U HX OIK 5.2 9
Jlunuapt 3HAYCHHE B MUTAHUH YEJIOBEKA U '
A OIIK 5.3

14




Koa-Bo

No Ha3Banmue ] Nen Ha3337ne JeKIuii/ y DopMupyembie Bun If:igf/
paszena, Te- | JaG0paTOPHBIX/ NPAKTHYECKH KOHTPOJIBHOIO | [nacrn
n/n MBI CEeMHHAPCKUX 3aHATHI KOMIeTeHIm MepONpUSITHS e
e
Jlaboparopnass pabora No 5. OIIK 5.1
Ormpezienienne CHIPOro Kupa Mme- OIIK 5.2 3ammra 2
TOJIOM 00€3KHPEHHOTO OCTATKA. OIIK 5.3
Jlexknusg Ne 5. buoxumuueckas OIK 5.1
XapaKTepUCTUKAa BHUTAMHHOB U OIIK 5.2 i 9
UX 3HaUY€HHE B NMHUTAHUU YeJO- OIIK 5.3
Tema 1.4. Bu- | Beka 1 KOPMJIIEHUH KHBOTHBIX.
TaMUHBI Jlaboparopnass pabora No 6. OIK 5.1
Onpenenenne  aCKOPOMHOBOU '
KHUCIIOTBI B PAacTUTEIBHOM IIpO- 811:115 gg 3awura 2
aykuuu o Myppu.
Jlexuuss Ne 6. buoxumuyeckas
XapaKTepUCTUKAa BEUIECTB BTO-
PUYHOTO TPOUCXOXKACHUS U HX
polib B THWTaHWW 4YEJIOBEKa W OIIK 5.1
Tema 1.5.
KOPMJICHUH JKMBOTHBIX, 8 TAK)XKE OIIK 5.2 - 2
BemectBa
B (hopMHpOBaHMH OPraHOJICIITH- OIIK 5.3
BTOPUYHOTO
— 4ECKUX 1 (I)yHKHH?HaHbHBIX
s CBOICTB PacTUTENBHON MPOIYK-
M.
Jlaboparopnass pabGota No 7. OIIK 5.1
Omnpenenenue oO0mIero couep- OIIK 5.2 3amura 2
JKaHWs PCHOJIBHBIX BEIICCTB. OIIK 5.3
2. Pa3nen 2. Buoxumu4eckuii KOHTPOJIb Kave- 6
CTBA PACTUTEJBLHOM MPOAYKIMH
Tema 2.1. Jlexuust Ne 7-8. OcHoBHBIE Me-
OCHOBHBIE | TO/BI aHAJIN3a XHMUYECKOTO CO- OTIK 5.1 - 4
METOJIbI aHa- | CTaBa PacTEHHH. OIIK 5.2
nu3a xumude- | Jlabopatopuas pabGora Ne 8. OIK 5.3
CKOro cocraBa | OnpeneneHue  Kpaxmamna B ' 3amura 2
pacTeHui KIyOHSX KapToderst mo DBepcy.
3 Pa3nes 3. KonTpoab coaepxaHusi HITPaTOB
U TS2KeJIBIX METAJJIOB B PACTUTEILHOM MPO- 8
AYKIHHA
Tema 3.1. Jlexuus Ne 9. IIpuunHel Hakon-
[TpuymHbI JICHUSI ¥ BO3MOXKHBIE ITyTH CHU- i 9
HAKOIUICHUS U | KEHHsI COIepKaHUS HUTPATOB B
BO3MOJKHbIE pacTUTEIbLHON NPOAYKLIMH. OIK 5.1
nyTv cHuke- | Jlabopatopubie pabotsr Ne 9. OI1K 5.2
HUS coJiep- Onpenenenre KOHIEHTpaLuu OIK 5:3
JKaHWs HUTPA- | HUTPATOB B OPTaHaxX pacTeHUMN T— 5

TOB B PacTH-
TEJILHOM Ipo-
JYKIHMH

skcnpecc-meroaom no K.I1.
Maruunkomy.
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Koa-Bo

N Haspanne Ne u HasBanue JeKuMit/ Bug Yacos/
] ®opmMupyembie 3 HUX
Wp | Pasmena, Te- J1260PaTOPHBIX/ l'lpaKT]rl‘lefKPlX/ wommerenmuy | KOHTPOIBHOTO | ey,
MBI CEMHUHAPCKHUX 3aHATHHA MeponpusiTus qecKas
e
Tema 3.2. Jlextus Ne 10. [TpuuuHs
[Ipuunsbl HAKOIUICHUS U BO3MOJXKHBIE ITYy-
HAaKOIUICHUA M | TH CHHXKEHUS COACPIKAHUS TS~ - 2
BO3MOZKHBIC YKEJIbIX METAJIJIOB B PACTUTEIIb-
MyTH CHIKE- | Hoji HPOIYKIIHHL. OIIK 5.1
HUS CO/Iep- OIIK 5.2
KaHust TsDke- | JlaGopatopHast paborta Ne 10. OIIK 5.3
JIBIX MCTaJl- OnpeneneHue coepKanus Sarmura )
JIOB B paCTU- | TsHKeNIbIX METAJIJIOB B 3€pPHO-
TENLHOM TIPO- | Boif MPOLYKIIHH.
JYKIIUU
4. Pa3nen 4. Buoxummnueckue ocHOBbI Gopmu-
POBaHUsI KAaUeCTBA YPOKasi HA MpPUMepe 20
Pa3JIMYHBIX CEJIbCKOXO03SCTBEHHBIX KYJIb-
Typ
Tema 4.1. Jlexuus Nell. Buoxumus 3ep- OIIK 5.1
3epHOBBIC U | HOBBIX M 3¢PHOOOOOBBIX KYJIb- OIIK 5.2 - 2
3epHO0000- | TYp. OIIK 5.3
BbIC KyIbTy- | Jlaboparopnas paGota Ne 11. OIIK 5.1
pBL. Ornpenenenne 6EIKOBOTO a30Ta OIIK 5.2 3amura 2
B 3€pHE MIICHHUIIBI. OIIK 5.3
Tema 4.2. OIIK 5.1
MacnuyHbie J?;Eggi J:i};j%}i)HOXHMHH macs OIIK 5.2 - 2
KYJIbTYpBI. ] OIIK 5.3
Jlaboparopuas pabota Ne 12. OIIK 5.1
Ornpeznenenne HOTHOTO YKCTa OIIK 5.2 3amura 2
JKUpa. OIIK 5.3
Tewma 4.3. OIIK 5.1
Kaproens n f(f(ggf: fKéSHerg‘;ﬁH” Kap- OIIK 5.2 - 2
KOPHEIUIO/BI. ) OIIK 5.3
JlaboparopHas pabota Ne 13.
Onpel)?[enelljme HI:/ITpaTHOFO OIIK 5.1
a30Ta B KOpHEIUIOAAaX MOPKO- OIK'5.2 Sauura 2
OIIK 5.3
BH.
Tema 4.4. OIIK 5.1
woun | S Broman | onksa ||
KYJIbTYpHI. ) OIIK 5.3
JlaboparopHuas padota Ne 14.
Onpezenerl)me o%mero KOJIn4e- OTK 3.1
CTBA OPTaHUYECKUX KHUCIIOT B OIK 5.2 3auura 2
OIIK 5.3
JyKe.
Tema 4.5. Jlexmg Ne 15. buoxumus OIIK 5.1
@pyKTOBBIE U | GPYKTOBBIX U STOJIHBIX KYJIb- OIIK 5.2 - 2
ATOJHBIE TYyp. OIIK 5.3
KYJIBTYpBI. Jlaboparopuas padota Ne 15. OIIK 5.1
Omnpenenenue conepkanus Ka- OIIK 5.2 3amura 2
POTHHA B PACTUTENBHOM MPO- OIIK 5.3

16




KoJj-Bo
Ha3Banmue Ne u Ha3BaHUe JeKmii/ Bun Yacos/
hE a3gesia, Te- | J1a00paTOPHBIX/ MPAKTHYECKUX/ LG LD KOHTPOJILHOTO B
n/n P ’ parop p N KOMIIETEHI[NH P TrpaKTh-
MBI CeMHHAPCKUX 3aHSI THI MepONpPHUSITHS Yeckas
MmoAro-
TOBKa
JTYKIUWA KOJIOPUMETPUUECKUM
METOJIOM.
Tabmuma 5
Hepe‘leHb BOIIPOCOB JJIsl CAMOCTOATC/IBHOI0 N3YYCHUA TUCHUTIIINHBI
Ne HaszBanue paszeda, Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /1JIS1 CAMOCTOSAITEIbHOTO
n/n TEMBbI U3YYeHHs

BBenenue. IIpenmer n MeToAbl Yy4eOHOM TUCHUNINHBI «BHoOXHUMHYeCKHEe OCHOBBI Ka4yecTBa MPO-
JYKIHMH PACTEHHEBOICTBA»

Pa3)1e.11 1. OcHOBHBIE OpraHu4eCckKue Belecrea paCTeHI/Iﬁ M UX 3HAYCHHE B IUTAHUHU Y€JIOBCKA N

KOPMJICHMH )KUBOTHBIX

1 | Temal.l bruoxuMunyeckas XxapakTepUCTHKA YIJIEBOJOB U UX 3HAYEHHUE B MUTAHUU
yeaoBeka U kopmieHuu skuBoTHbIX (OITK 5.1, OIIK 5.2, OIIK 5.3).

2 |Temal.2 bruoxumuueckas XapakTepuCTHKa OEJIKOB M WX 3HAUCHHE B MUTAHHUU
JesoBeka U kopmiteHun sxuBoTHBIX (OITK 5.1, OTIK 5.2, OTIK 5.3).

3 |Temal3 broxuMuyeckass XapakTepUCTHUKA JIMIUAOB U UX 3HAYCHHUE B MUTAHUU
JesoBeka U kopmiteHnn sxuBoTHBIX (OITK 5.1, OTIK 5.2, OTIK 5.3).

4 | Temal4 buoxuMmuyeckast XxapakTepUCTUKAa BUTAMUHOB U UX 3HaY€HHE B ITUTa-
HUM YenoBeka u kopmieHnuu xxkuBoTHbIX (OIIK 5.1, OIIK 5.2, OITK
5.3).

5 | Tema 1.5. bruoxuMmuyeckasi XapakTepUCTUKA BEIIECTB BTOPUYHOIO ITPOUCXOXKIE-
HUS U MX 3HaU€HHE B IMTAHUM YEJIOBEKA U KOPMJIEHUH )KUBOTHBIX
(OIIK 5.1, OIIK 5.2, OIIK 5.3).

Pasnes 2. buoxuMu4ecKHii KOHTPOJIb Ka4eCTBA PACTHTEIbHOM NPOAYKIUH

6 | Tema?2.1 OCHOBHBIE METO/IbI aHAJTU3a XUMHUUECKOro coctasa pactenuii (OITK
5.1, OIIK 5.2, OIIK 5.3).

Pasnea 3. KoHTpoJib coep:kaHusi HATPATOB U TSZKEJIBIX METAJIOB B PACTUTEIbHON MPOAYKIHHA

7 | Tema3.1 IIpr4KHBI HAKOIJIEHHUS U BO3MOKHBIE ITyTH CHUKEHHSI COJIEPKaAHUs
HHUTpaTOB B pacturenbHo nmpoaykimu (OIIK 5.1, OIIK 5.2, OIIK 5.3).
8 | Tema3.2 IIprunHBI HAKOIUIEHUS U BO3MOJKHBIE ITyTU CHUKEHUS COJIEPIKAHUS TH-

JKEJIBIX METAJJIOB B pacturenbHoi npoaykiuu (OITK 5.1, OI1K 5.2,
OIIK 5.3).

Pa3nen 4. buoxummuyeckue 0CHOBbI (JOPMHPOBAHHUSI Ka4yeCTBa YPO:Kasi HA MpUMepe Pa3InYHbIX
CEJbCKOXO035IiICTBEHHBIX KYJIbTYP

Tewma 4.1. 3epHOBBIE U
3epHO0000BBIE KYJIb-

CuHTe3 Oelika B co3peBaroieM 3epHe. bBHOXUMHUYECKUE MPOIIECCHI B TTO-
BpexeHHOM 1 HenoHotieHHoM 3epHe (OI1K 5.1, OIIK 5.2, OIIK 5.3).

TYpBIL.
Tema 4.2. Maciauunble | buoxumudeckue mporecchl mpu mocieyoopoIHOM T03pEBaHUH U Xpa-
KYJBTYpBI. Henuu cemsH (OIIK 5.1, OIIK 5.2, OIIK 5.3).

Tema 4.3. Kaprodens
Y KOPHETUTOTBI.

broxuMuueckre n3MHEHUS B KITYOHSX KapToess MPU XPaHCHUH U T1e-
pepabotke (OIIK 5.1, OIIK 5.2, OIIK 5.3).

Tema 4.4. OBo1HbIE
KYJIbTYPHI.

CpaBHHUTENIbHAS OIICHKa XMMHUYECKOTO COCTaBa OBOLICH OTKPBITOTO U
3akpbrToro rpynra (OIIK 5.1, OIIK 5.2, OIIK 5.3).

Tema 4.5. @pykToBBIE
U SITOJHBIE KYJBTYPHI.

Oco0eHHOCTH XUMUYECKOTO COCTaBa U OMOXMUMUYECKUX XapaKTEPUCTUK
TPOMUYECKHUX (PPYKTOB.
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5. O0pa3oBaTejibHbIE€ TEXHOJOTUH

HMCHCHHUC AKTUBHBIX 1 HHTCPAKTHBHLIX 06pa3OBaTeHbeIX TEXHOJIOT I

Ta0muma 6

Tema u popma 3aHsATHSA

HaumeHoBaHHe HCIO/Ib3yeMbIX
AKTHBHBIX M HHTEPAKTHBHBIX 00pa30BaTe/IbHbIX
TexXHoJ10ruii (¢popm o0yueHus )

buoxumunyeckas xa-
pakTeprcTHKa OEITKOB
Y WX 3HAYCHHUE B TIUTA-
HUU Y€JIOBEKA U KOPM-
JICHUW KUBOTHBIX.

J

ABTOpCKas JIEKIMsI HA OCHOBE COBPEMEHHBIX HAYUHBIX
NOCTHIKEHUN

[IprunHBl HaKOIUIEHUS
Y BO3MOJKHBIE ITyTH
CHIKEHUS COIEPKaHUS
HUTPATOB B PACTUTEIb-
HOW MPOAYKIUH.

ABTOpCKas JIeKIMsI HA OCHOBE COBPEMEHHBIX HAYUHBIX
JOCTHKEHUN

IIprunHBI HAaKOIUIEHUS
U BO3MOJKHBIE ITyTH
CHIDKEHUS COIEPKAHUS
TsDKEIIBIX METAJUIOB B
PacTUTEIbHON IPOAYK-
LUU.

ABTOpCKas JIEKLIUS HA OCHOBE COBPEMEHHBIX HAYYHBIX
IOCTWKEHUN

buoxumuueckas xa-
PaKTEepUCTHKA BELIECTB
BTOPUYHOTO MPOUC-
XO0XKJICHUS U UX POJIb B
NIUTAHUM YelloBeKa U
KOPMJIEHUH KUBOTHBIX,
a TaKkxke B (hopMupoBa-
HUM OpTraHoJIeNITHYE-
CKHUX U (YHKIMOHAJIb-
HBIX CBOMCTB pacTu-
TEJILHOH MPOIYKIUH.

JIP

ABTOpCKas JISKIMs HA OCHOBE COBPEMEHHBIX HAYUHBIX
JOCTHKEHUN

Omnpenenenue coaep-
JKaHUs KapOTHHA B
pacTUTENBHOM IIPO-
JYKIUN KOJIOPUMET-
PUYECKUM METOJOM.

JIP

PasBepuyras G6ecena

Omnpenenenue kpaxma-
Ja B paCTUTEIbHOM
HPOIYKIUH METOJIOM
KHCJIOTHOTO THUIPOJIH3a
(c onpenesneHneM riko-
K036l 0 bepTpany).

JIP

Hukyccust

Omnpenenenne conep-
*aHus OEIKOBOTO a30-
Ta B 36pHE 3JIaKOBBIX U
3epHOO0OOBBIX KYIIb-

TYp.

JIP

Pa3Bepnyras 6ecena

JlnarHocTuka a30THOTO
MUTaHMS 3]1aKOBBIX
KYJIbTYp IO U3MEpe-
HUIO KOHIICHTPAITUHN

JIP

Huckyccus
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HaumenoBanmne HCIMOJb3YyEMBIX

J;;-)n Tema u popma 3aHsATHSA AKTHBHBIX M1 HHTEPAKTUBHBIX 00pa30BaTeIbHBIX
TexHoJ10ruii (popm o0ydeHuUs1)
AMHUHOKHCIIOT B COKE
JIFCTBEB.
9 Onpenenenne coaep- JIP Juckyccns

JKaHWsI HUTPATOB B pac-
TUTENHHON TIPOTYKIINU

MOTEHIIMOMETPUIECKUM
METOJIOM.

6. Tekylunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTECTAIHUSA 10
UTOraM OCBOEHUS JUCHUNIMHBI

6.1. TunmoBbIe KOHTPOJIbHBIE 3aJAHUS WM HHbIe MAaTePUAJIbl, He00X0UMbIE
JJIS1 OLleHKM 3HAHM, YMEHHH ¥ HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH

1) IIpumMepHbIe BOMPOCHI JJI MOJATOTOBKH K 3allUTe Ja00paTOPHBIX paboT yis
MPOBEAECHUS TEKYIIETO KOHTPOJIS.

Pazgen 1

Tema 1.1

CopnepxaHue caxapoB, ILEJUIIOJNIO3bI, Kpaxmana, TeMHIIEJUII0NI03, NEKTHHOBBIX Be-

IIECTB B 3€pHE 3JIAKOBBIX KYJIBTYp M KapTodeie, B 3epHe 3epHOO000BBIX KYJIbTYp U

KOPHEIUIOAAaX, B CEMEHAX MACJIMYHBIX PACTEHUN M OBOILIAX, B BEr€TaTUBHOW Macce

KOPMOBBIX TPaB M OBOIIAX, B 3€pHE 3J1aKOBBIX KYJIBTYP U IJIOJAOBO-SITOJTHON MPOTYK-
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BiusiHue meKTUHOBBIX BEIIECTB HAa Kaue€CTBO M TEXHOJIOTUYECKUE CBOMCTBA pacTH-

TEJIbHOU MPOAYKIUU.

Bnusitnue caxapa, caxapo3sbl, MalIbTO3bl, Kpaxmania, HOJUPPYKTO3UI0B, T€MUIIEIITIO-

JI03b1, KJIETYATKH, CJIU3U HA KAYECTBO PACTUTEIHHOMN MTPOTYKIIUH.

N3MeHeHne conepxkaHus yriieBOJI0B B paCTUTEIILHOM MPOIYKIMY [P HU3KOM Biaro-

00€eCIeYeHHOCTH PACTEHUH, OT CIIEKTPATLHOTO COCTaBa COJTHEYHOTO CBETA.

OnTumanbHbI€ YCIOBUS BhIPAIMBAHUS JJI1 HAKOIUICHHS B PACTUTEIBHBIX MTPOAYKTaX

3aImacHbBIX YTJIEBOJIOB U AaTh COOTBETCTBYIOIIEE OMOXUMUYECKOE OOBICHEHHE.

OcHoBHBIE OHoNOTHYecKue GYHKIIUU YTIEBOJAOB M UX XapaKTEPUCTHKA.

OCHOBHBIE Pa3HOBUHOCTH YCBOSIEMBIX U HEYCBOSIEMBIX B OPTaHU3ME YEJIOBEKA yTiie-

BO/JIOB.

OcHoBHBIC (DYHKIIMU YCBOSIEMBIX U HEYCBOSEMBIX YTJIEBOJIOB B OPraHU3ME UelOBeKa

YTJIEBOJIOB Ha KOHKPETHBIX MpuMepax. CyTouHass MOTPEOHOCTh OpraHru3Ma YesioBeKa

B MUIIIEBBIX BOJIOKHAX.

OOBSCHUTH, KAKOBA POJIb KJIETYATKW B MUTAHUHU YEJIOBEKA U KOPMJICHUH KUBOTHBIX.

OcCHOBHBIE HapyIIEHHUS YIJIEBOJHOTO 0OMEHa B OpraHM3Max YeloBeKa U >KUBOTHBIX.

M3mMeHeHnsT B OpraHU3ME YeJIOBEKa MPU HEIOCTATKE WM M30BITKE MOCTYIUICHHS C

MUIIEH «rPyOBIX» BOJOKOH (Ha MpUMepe KIETYATKH).

Crnennduieckue 0COOCHHOCTH BO3JICUCTBHS HA OPTraHM3M YEJIOBEKA «MSTKUX» IH-

HIEBBIX BOJIOKOH (HA MPUMEPE MEKTUHOBBIX BEILIECTB).

Tema 1.2

[IuTaTenbHbIE U TEXHUYECKUE CBOMCTBA ABYX JKUPOB, OAUH U3 KOTOPBIX UMEET WOA-
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Hoe yucino 110, a gpyroit — 150; oguH W3 KOTOPBIX MMEET uuciao oMmbuieHus 170,
KUCJIOTHOE yucio 1,2, a npyroit unucio ombuieHus — 220, KUCIOTHOE uncio 1,5.
[lutarenbHbIC U TEXHUUECKHE CBOMCTBA PACTUTEIBHBIX Macell, UMEIOIINX pa3HOe CO-
JepKaHue JKUPHBIX KUCIOT. B oqHoM u3 macen coaepkutcs 20% JTUHOJIECHOBON KHC-
710T1hI, 30% nuHoneBoi KUCI0Thl, 40% osenHoBOM KHUCcIOTH U 10% manmbMUTHHOBOM
KucIoThl. B npyrom macne compepxutcs 10% maibMUTHHOBOM KUCIIOTHI, 5% cTeapu-
HOBOM KHUCHOTHI, 25% IUHOJIEBOM KMCIOTHI, 5% JIMHOICHOBOM KUCIOTHI U 55% oleu-
HOBOM KHUCJIOTBHI.

[TutaTenpHble CBOMCTBAa Macia, B KOTOpoM coaepxkutcsa 0,5% CBOOOTHBIX KUPHBIX
KHUCJIOT.

Copnep:kaHue ChIPOTO KUpa B CEMEHAX MACJIMYHBIX PACTCHUH, 3€pHE 31aKOBBIX U
3epHOO0OOBBIX KYJIBTYp, KapToderne, KOPHEII01ax, OBOIIaxX, IIoAaxX U sArojax, Kop-
MOBBIX TpaBax.

Paznuyus mo cocraBy KUPHBIX KHCJIOT TBEPIBIX M KUJIKHX KUPOB, HEBBICHIXAIOIIUX
1 ¢1a00 BBICBHIXAIOIIMX PACTUTEIIBHBIX Macel.

CBolicTBa pacTUTEIBHBIX Macell, MOJYYEHHBIX U3 BBI3PEBIINX, HE3PEIbIX U Mpopac-
TAIOLIUX CEMSIH.

OuLeHuTh NMUTATEIbHYIO0 U TEXHUUYECKYIO IIEHHOCTh KUPOB, UMEIOIIIUE MOJIHBIE YKCIIa
160, 130 1 90 1 gaTh COOTBETCTBYIOIIEE OMOXUMUUYECKOE OOBICHEHHE.

N3meHeHus B mpoleccax HaKOIJIEHUS Macesl M €r0 COCTaBE B CEMEHAaX B IOJKHBIX pe-
THOHAX, IPU U30BITOYHOM a30THOM MUTAHUU, B YCIOBUSIX UHTEHCHUBHOUW COJIHEUHOMU
pagualui ¥ TOBBIIIEHHBIX TEMIIEPATYpP, a TaKKe MPU U30BITOYHOM a30THOM IHUTA-
HHUH.

Knaccuduxanus nunuaos. OyHKIIUN KUPOB B OPraHU3Max 4eI0BEKa U )KUBOTHBIX.
HezaMeHnMbIe )KUPHBIE KUCIOTHI U WX BBIMOJHSAIOT (YHKIIMU B OpraHU3Max 4yesaoBe-
Ka M )KHBOTHBIX.

OcHOBHBIE HaNpaBJIeHUs] PUZUOTOTUUECKOTO BO3JICUCTBHS HA OPTaHU3M YEeJOBEKA (V-

3, w-6, -9 KUPHBIX KUCIOT B CHIKEHUU PUCKA Pa3IMUHBIX 3a0osieBaHuil. OCHOB-
HbIE€ HaIpaBJIeHUs (PU3UOJIOTMUYECKOT0 BO3ACHCTBYSI Ha OpraHU3M YeJIOBEKa.
ChIpoil )KUp U €r0 OCHOBHBIE XUMHUYECKHE KOMITOHEHTHI.
Hapymiennss oOMeHa BelIecTB B OpraHMW3ME 4YeJIOBeKa MPH HETOCTATOYHOM WIIH HU3-
OBITOYHOM COJIEP>KaHUU B TTUIIIE KUPOB.

Tema 1.3
[TomHoneHHbIE U HenOMHOLIEHHBIE Oenku. [lyTn ymydrnenus: GuoIorn4ecKoi eHHO-
CTH pacTHTEIbHBIX O0e1K0oB. OOBSCHUTH U MTOKA3aTh HA TPUMEpax.
O1neHuTh OMONOTMYECKYIO LIEHHOCTh JIBYX KOPMOBBIX OEJIKOBBIX IpErapaToB: B OJ-
HOM M3 HUX conepxkutrcs 10% ampOymunoB, 15% rinoOynunoB, 50% mposaMHUHOB U
25% rmotenuHoB; B Apyrom — 20% anbO0ymMuHOB, 15% riaroTennHoB u 65% rinodymnu-
HOB. /laTh cooTBeTCTBYIOIIEE OMOXUMUYECKOE OOBICHEHHE.
CtpykTypHbIE (OPMYJIBI HE3AMEHUMBIX aMHUHOKHUCIIOT U 00OCHOBATh UX OMOJIOTHYE-
CKO€ 3HaueHHeE.
[Tpunune kraccudukanuu 60eaxkoB. HazBaTe mpuMepbl KOHKPETHBIX OEJIKOB, OTHO-
CSIIIMXCS K Pa3HBIM KIAaCCU(PUKAIMOHHBIM TPYIIIIaM.
Omnpenenuth OMOJOTHYECKYIO IIEHHOCTh Oelika, y KOTOPOTO COJepXKaHWE JTU3MHA B
JIBa pasza HIKE MPUHATON HOPMBI, coliepxkaHue Tpunrodana cocrasiser 70% ot
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HOPMBbI, & KOHIEHTpAIUs JIPYTUX HE3aMEHUMBIX aMUHOKHUCIOT COOTBETCTBYET IPH-
HaTol HopMme (dTanony ®AO).

OnpenenuTs OMOJIOTMYECKYIO IEHHOCTh Oe€lika, HMCIOJIb3yeMOIro JJisi KOPMJICHUS
KPYIHOT'O POraToro CKOTa, €Clid B €ro cocTaBe coaepxkurcs 2% nusuna, 1,5% tpun-
todana, 1,2% meruonuHna, 3,1% tpenuna, 4% BanuHa, 5% neiuna, 4% wn30IeHIIN-
Ha, 3,5% deHnnananvHa.

Onpenenuts neUINAT JTU3UHA B 3€pHE KYKYPY3bI, B KOTOPOM conepkutcs 8% Oe-
KOB C KOHIEHTpauuen nusuHa 2,1%, ecnu mo HopMam KopmieHus B 1 Kr kopma
JOJKHO coaepkathes 110 r monHoneHHoro 6enka ¢ conepkanneM au3uHa 4,2%.
Omnpenenutb, CKOJBKO HYKHO JOOABUTH KOPMOBOTO Tpernapara JIM3WHA AJs OanaH-
CUPOBAHHUS KOPMa IO COJIEPHKAHUIO 3TOM HE3aMEHUMOW aMUHOKHUCIIOTHI, €CJIU B JIaH-
HOM Kopme copaepxutcs 10% Oenka ¢ koHUEHTpauuen nau3uHa 2,5%, a 1o HopMam
KopmJieHUS! B 1 Kr KopMma JOJDKHO coaepkarbesi 120 T moiaHoneHHOro Oenka ¢ KOH-
ueHtpauueit muzuHa 4,2%. ConepkaHue JIM3MHa B KOPMOBOM MPENApaTe COCTABISAET
20%.

CpaBHUTH OMOJOTHYECKYIO LIEHHOCTh O€JIKOB MIIEHUIIBI U KapTodes, pKU U KOPMO-
BOM CBEKJIBI, TYMEHS U TOPOXA, COM M KYKYPY3bl, IIICHUIIBI U CEMSIH MOICOTHEYHHKA,
MIIEHUIIBl U KaIyCThl, MIIEHUIBI U TOMATOB, MIICHUIIBI U MEpIIa, MIIEHUIIBI U S0JI0K,
SYMEHS U BET€TaTUBHON MAaCCHI JIIOIIEPHBI, OBCA M BET€TaTUBHOM MacChl TUMO(EEBKH,
SUMEHS U 3€JIEHOM MacChl KYKypYy3bl, OTYplla U CeMsIH MOJICOTHEYHUKA, MIIICHUIbI U
Ka0ayKoB, 3€JIEHOTO JIyKa U PKH, SI0JI0K U 3epHa KYKYpY3bl, HCIIOJIb3Ysl CPEIHUE JaH-
HBIE TI0 COJIEPKAHUIO ATbOYMHUHOB, TJIOOYJIMHOB, MPOJIAMUHOB U ITIOTEIMHOB.
OcHoBHbIe OuoOorHueckue PyHKIUU OEKOB B OpraHU3Max 4eloBeKa, >KUBOTHBIX U
pPacTCHUM.

CpennecyTouHasi MOTPEOHOCTh YEJIOBEKA B O€IKE U OOBSICHUTH, OT KaKUX (DAKTOPOB
OHA 3aBUCHT.

3HadyeHHe OMOJIOTMYECKOW W THIINEBOM IEHHOCTH OETKOB B MUTAHWUU 4YEJIOBEKAa U
KOPMJICHHH >KUBOTHBIX.

«MneanpHbIil 6€I0K» U MOKa3aTh ATO Ha KOHKPETHOM TIPUMEPE.

3HayeHnEe aMHMHOKHCIIOTHOTO CKOpa U yKa3aTh, KaK OMPEAEISAETCS 3TOT OKa3aTeNb.
[TocnencTBusi HEAOCTATOYHOTO TOCTYIUJICHUS MUIIEBOTO O€JIKa B OpTraHU3MbI YeJIoBe-
Ka U )KUBOTHBIX U YKa3aTh MyTH PEIICHUS STON MPOOIEMBI.

[TocnencTBust AJisi 4e€IOBEKAa M KUBOTHBIX M30BITOYHOTO MOCTYIUICHUS B OpPraHU3M
MMUILEBOrO O€Ka.

[Ipenensl 6e30MacHOro MOTPEOICHUST MUIIEBOTO OeJIKa JIs B3POCJIOro YejaoBeka, Je-
TEH, a TAK)KE )KUBOTHBIX.

Y CBOsIEMOCTD MUILIEBOTO O€JIKa B OPTraHU3Max YeJoBEKa U )KUBOTHBIX.

JlaTe Ouoxummudeckoe oObSICHEHHE, TOUYEMY KUBOTHBIE O€IKM MMEIOT OoJiee BbICO-
KyI0 OHMOJIOTMYECKYIO LIEHHOCTh U YCBOSIEMOCTh B OpraHU3ME YeJOBEKa, YEM PacTH-
TeJIbHBIC OCIIKU.

TpanuiMOHHBIE UCTOYHHUKH JIJISI TIPOU3BOJICTBA OCIKOBBIX MHINEBBIX MPOTYKTOB pac-
TUTEJIBHOTO MPOUCXOKICHUS.

OcHoBHBIE (HhaKTOPBI, OMPEACIISIONINE BEIOOP CHIPHEBBIX HCTOYHUKOB MHIIEBOTO O€JI-
Ka, KOTOpbIe HEOOXOIUMO YUUTHIBATh TP MPOU3BOJICTBE MUIIEBBIX MMPOTYKTOB.
[TokazaTenu, KOTOPHIMH XapaKTEPU3YEeTCs NMUTATEIbHAS [ICHHOCTh 3€pHA 3JIAKOBBIX U

21



3epHOO0OOBBIX KYJIbTYp, a TAKXKE MPOJYKIIUA KOPMOBBIX TpaB, KIyOHEH kapTodens,
KOPHEIUIOA0B, TIOJOOBOIIHON MPOLYKIIUH.
JlaTh OMoXMMHUYECKOe 0OBSICHEHUE CUHAPOMY «KBALTMOPIIOP» U YKa3aTh €ro Mocie/I-
CTBHUS IJI1 OpraHU3Ma YeJIOBEKa.
Bunbr azotuctoro ooOMeHa MOTyT MPOUCXOAWTH B OPraHM3Max 4eJOBEKa U KUBOT-
HBIX.

Tema 1.4
BemecTBa, KOTOpbIE OTHOCAT K BUTAMHUHAM M KaKW€ OHM BBITOJHSIOT (DYHKUIUU B
KUBBIX OpraHu3Max. BuTamuHbl, KOTOpbIe 00pa3ylOTCs M3 MPOBUTAMHHOB, COJEp-
YKAIUXCS B PACTUTENIBHBIX MTPOAYKTaX.
OTkIOHEHUS B OOMEHE BEIIECTB OpraHU3Ma, €CIU M3 MUTAHUA JIOACH HCKIIOYUTH
IIUILIEBBIE MPOAYKTHI, IMOJYYEHHBIE U3 3€PHA, €CIIM U3 NMUTAHUS JIIOAEH UCKIIIOUYUTH
OBOIIM WJIM IUILIEBBIE ITPOAYKTHI, ITIOJTYYEHHBIE U3 OBOLIEH, €CIIM U3 MUTAHUs JIIOIEH
VICKJIFOUUTH TUIOABI U SITOJBI WK IMUIIEBBIE MPOIYKTHI, €CJIM B IIMTAHUU JIFOJEH Mpe-
001a1al0T MUIIEBBIE MPOAYKTHI, MOJIYYEHHBIE U3 3€pHA KYKYpY3bl., IOJIyUEHHbIE U3
IIJIOJIOB U STOX.
Ha ocHoBe 3HaHWii 0 BUTaMHHAaX JaTh PEKOMEHJALIMU 110 KOPMJICHUIO )KUBOTHBIX B
YCIOBHUSIX TIPUITIOJSPHBIX IIUPOT.
JKUBOTHBIX IIIUTENBHOE BPEMS KOPMIIIK KOPMOM U3 KYKYPY3HOM MYKH U KapTodes.
Ha ocHoOBe 3HaHMI1 0 BUTAMUHAX AaTh IPOTHO3 O COCTOSTHUH )KUBOTHBIX.
OnnHy rpyniy >KMBOTHBIX JUIMTEIIBHOE BpEMsI KOPMUJIM KOPMOM W3 3€pHA, a IPYTYIO
BBICYIIIEHHOM BETE€TATUBHOM Maccou pacTeHnii. Ha ocHOBe 3HaHWI O BUTAMUHAX JaTh
IIPOTHO3 O COCTOSIHUH KUBOTHBIX.
['pynma nronel MIMTENTbHOE BPEMs HAXOAWJIACh B DKCTPEMAJIbHBIX YCIIOBHUSX U BbI-
HY’KJIeHa Oblla MUTAThCS TOJBKO MsicoM. Ha ocHOBe 3HaHUI 0 BUTaMUHaX AaTh MpO-
THO3 UX COCTOSIHUSI.
['pynna sronen JIMTENbHOE BpEMs HaXOAUJIACh B SKCTPEMAJbHBIX YCIIOBUSIX U BbI-
HYKJIeHa ObljIa MUTAThCA TOJILKO JUKOM pacTuTeNbHOU muiieil. Ha ocHoBe 3HaHuUii o
BUTAMHMHAX JaTh IIPOTHO3 UX COCTOSTHHUS.
['pynna sronen JIMTENbHOE BpEeMs HaXOAUIACh B SKCTPEMANIBHBIX YCIOBUSX U BbI-
HY>KJleHa Oblila MUTaThcsl TOJbKO Xj1e0oM. Ha ocHOBe 3HaHM 0 BUTaMUHaX JaTh Mpo-
IHO3 UX COCTOSIHUS.
['pynma nronel MIMTENTbHOE BpEMs HaXOAWJIACh B DKCTPEMANbHBIX YCIIOBHUSX U BbI-
HY’KJIeHa OblIa MUTaThCs TOJIbKO KapTodeneMm. Ha ocHOBe 3HaHMi 0 BUTAMUHAX J1aTh
IIPOTHO3 UX COCTOSIHMUSL.
['pynma nronel MIMTENTbHOE BPEMs HAXOAWJIACh B AKCTPEMAJIBHBIX YCIOBHUSX U BbI-
HY’KJIeHa OblJIa TUTaThCsl TOJBKO MPOJIYyKTaMu U3 3epHa. Ha ocHOBe 3HaHuUi 0 BUTa-
MHHAX JaTh POTHO3 UX COCTOSIHUS.
Ha ocHoBe 3HaHUl 0 BUTaMHHAaX OOBSICHUTH, MOYEMY OOJIBIIMHCTBO PACTUTENIbHBIX
IPOAYKTOB NEpe]l yIOTpeOICHUEM B MTUIILY BapsT.
OOBACHUTH, TOYEMY MPU YHOTPEOJECHUH B MUILY HEKOTOPBIX PACTUTEIBHBIX MPOAYK-
TOB HAOIIOAACTCS aBUTAMUHO3 1O ONPENeIEHHBIM BUTAMUHAM, XOTSI 3T BUTAMUHBI
COAEPKATCS B YKA3aHHBIX PACTUTEIBHBIX MPOIYKTaX.
B mouBax gaHHOTO pernoHa oueHb MaJio COJEPKUTCS KobanbTa. Ha ocHOBe 3HaHU 0
BUTAMMHAX JaThb IPOTHO3 COCTOSIHUS CENbCKOXO3AMCTBEHHBIX JKMBOTHBIX, KOTOPBIE
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MATAIOTCS B OCHOBHOM MAacCTOUIITHBIMU KOPMaMH.

CeHo IIUTENbHOE BPEMSI BBICYIIIMBAIOCH B MOJIEBBIX YCIOBUSX U MOJBEPTAIOCH BO3-
JICUCTBUIO BJIArd M COJTHEUYHBIX Jydel. Ha ocHOBe 3HaHMI 0 BUTaMHUHaX JaTh OICHKY
Ka4yeCTBa JAHHOTO BUJIa PACTUTEIBHON POAYKIIUH.

KopMoBbie TpaBbl BhIpalllMBaiu B yCJIOBHUAX AeduruTa azora. Ha ocHoBe 3HaHMI O
BUTAaMHMHaX JaTh OLICHKY Ka4eCTBa JAaHHOTO BHUJIa PACTUTEIbHON MPOAYKIIUH.
ArogHyr0 MPOAYKIMIO BRIpAIIMBAA B yCiIoBHsAX Aedunurta docdopa. Ha ocHoBe
3HAHUM O BUTAMHUHAX JIaTh OLIEHKY Ka4€CTBA MOJIyYEHHBIX ATO/I.

OBo1IHbIE pacTEHUs BhIPALIMBAIN B YCIOBUAX Aepuuura cepbl. Ha ocHOBE 3HaHMII O
BUTAMHMHAX JaTh OLEHKY IMUTATEIbHBIX CBOMCTB MOJIYYECHHBIX OBOILICH.

[Toka3aTh Ha KOHKPETHBIX NMPUMEPAX, KAK BIUSAIOT MPUPOJHO-KIMMATUYECKUE YCIIO-
BHS HA HAKOIUICHUE BUTAMHHOB B PACTUTEIIbHBIX MPOIYKTaX.

OOBSICHUTH BIUSHHUE MUTAHUS PACTCHUN HA CUHTE3 BUTAMHUHOB B JIUCTHSIX U PEIPO-
JYKTUBHBIX OpraHax, IPEACTABILIOMINX TOBAPHYHK) YAaCTh YpPOXKas CEIbCKOXO3SM-
CTBEHHBIX KYJIBTYP.

[Ioka3aTh Ha KOHKPETHBIX IIPUMEpPAaX, KaK M3MEHSETCS COAECPKAaHUE BUTAMUHOB B
pacTeHUsIX B MPOIECCE UX POCTA U Pa3BUTHS, a TaKXKe pU GOPMUPOBAHUN TOBAPHOMN
YaCTH YpOXKas.

YKa3aTb BUTaMUHBI, KOTOPBIE MOJABEPTAIOTCS PA3PYLICHUIO O] BO3IEUCTBUEM COJI-
HEYHBIX Jy4Yel, KACIIOPOJa BO3/1yXa, IMOBBIIIEHHONW TEMIIEPATYpPbl, KMCIOW WM IIe-
J04HOM cpenpl. OOBSICHUTD, KaK 3TO YUYUTHIBAETCS B CEIIbCKOM XO34WCTBE MPHU 3aro-
TOBKE€ M XpAaHEHUH KOPMOB, a TAK)KE MPU XPAHEHUH PACTUTEIBHON MPOLYKIIUH.

Ha ocHoBe 3HaHUWi1 0 BUTAMHHAX JaTh OLEHKY MATATEIbHBIX CBOMCTB OBOILEH U IIO-
JIOBO-STOJTHOW MPOIYKIMH, BBIPAIICHHBIX B I0JKHBIX M CEBEPHBIX PETHOHAX HAIIECH
CTpaHBbL.

OOBSICHUTH, KaK U3MEHSETCS COJIep>KaHHe BUTAMUHOB IMIPU CO3PEBaHUU OBOIIEH U B
KaKOM CTEIEHU OHU BJIMSIIOT HA KAY€CTBO OBOILIHOM MPOIYKIIHH.

Ha ocHOBe 3HaHMl 0O BUTAMHUHAX [1aTh OLECHKY MUTATEJIbHBIX CBOWCTB OBOIIECH, BbI-
PAILIEHHBIX B I0KHBIX U CEBEPHBIX PETMOHAX HAIIEH CTPaHBI.

Ha ocHoBe 3HaHMii O BUTaMUHAX JaTh OILIEHKY IMMTATEIbHBIX CBOMCTB ILIOJIOBO-
ATOJJHOW MPOIYKIMHU, BBIPAILICHHON B I0KHBIX U CEBEPHBIX PETMOHAX HAILEH CTPAHBI.
OOBSICHUTH CYIIECTBYIOIIHME KiacCU(UKAIMU BUTAMHUHOB W TOKa3aTh 3TO Ha KOH-
KPETHBIX IPUMEpax.

JlaTh ompezaeneHue, 4To TaKO€ BUTAMHUHBI, IPOBUTAMUHBI U BUTAMUHOMNIOIO0HBIE BE-
niectBa. [lokazaTe 3T0 Ha KOHKPETHBIX IPUMEpaXx.

OOBSICHUTH OCHOBHBIE CTENEHW BUTAMHUHHOW HeNOCTaTOYHOCTH. Iloka3aTh Ha KOH-
KPETHBIX IpUMEpax.

OOBsICHUTH, KOTJIa BOZHUKACT TUrepBUTaMUHO3. [loka3aTh Ha KOHKPETHBIX MpUMeE-
pax.

OOBSICHUTB, UTO TAKOE SK30TCHHBIN U YHAOTECHHBIN TUTIO- K aBUTAMUHO3BI.

[Toka3aTp, ¢ 4eM CBSI3aHO HEAOCTATOYHOE MOCTYIUIEHUE BUTAMUHOB B OPraHU3MBbI Ye-
JIOBEKA U )KUBOTHBIX.

OOBSICHUTH IPUYHHBI HAPYIICHHUS] ACCUMUTISIINA BUTAMUHOB OpPraHU3MaMU YeJI0OBEKa
Y KUBOTHBIX.

OOBSCHUTH, C YeM MOXKET OBITH CBsI3aHA IOBBLIIICHHAS MMOTPEOHOCTH B BUTAMHHAX
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OpPraHMW3MOB YEJIOBEKA U JKUBOTHBIX.
Jlate OmoxuMHueckoe OOBSICHEHHWE BPOXKAEHHBIM, T€HETUYECKU OOYCIOBIECHHBIM
HapylIeHUsIM 0OMeHa BUTAMUHOB B OpraHU3Max.
VYka3aTh OCHOBHbIC Pa3HOBUIHOCTH AHTUBUTAMUHOB U OOBSICHUTH MX JCHCTBUE Ha
OpraHU3MBbI YEJIOBEKA U KUBOTHBIX.

Tema 1.5
Bnusinue paznnuHbiX (pakTOpoOB HA HAKOIUIEHHWE BTOPUYHBIX MeTa0oauToB. Ponb de-
HOJIBHBIX COCMHEHUI B (DOPMHUPOBAHHM KAa4ueCTBA PACTUTEIBHOU MPOIyKIuU. Poib
(1aBOHOMIHBIX COCTUHEHHI B (POPMUPOBAHUN KAUECTBA PACTUTEIHHON MPOIYKIIUH.
Ponb (eHoNbHBIX coenuHEHU B (OPMHUPOBAHMHM KadyeCTBa PACTUTEIBHON MPOAYK-
. Ponb qyOMIBHBIX BEIIECTB U TAHWHOB B (POPMHUPOBAHUHU KayeCTBA PACTUTEINb-
HOU npoaykuuu. Poiab TeprieHOB U TEPIEHOU0B B (POPMHUPOBAHUM KauyecTBa pacTH-
TeNbHON MpOXyKIuU. [IpoayKThl BTOPHYHOTO MeTaboJM3Ma pacTeHHil U Oe3omac-
HOCTb PAaCTUTEIBHOU NPOTYKIIMH.
Pa3pen 2

Tema 2.1
VYka3aTb OCHOBHBIE METO/bI ONPEIENICHUS OEKOB B PACTUTENBHON MPOAYKIUH U
IPUHIUIBI UX ONPEIACICHUS.
O0ocHOBaTh NPUHIUIIBI OIIPEIEICHUSI CaXapoB U KpaxMmala B pacTUTEIbHON POaYK-
100518
OOBSICHUTh NMPUHUUIIAATIBHBIE OCOOEHHOCTH ONpPENENEHUsI ChIPOrO KUpa B PacTH-
TEJIbHOU MPOAYKIUU.
PackpbITh NpUHUMIIMATIBHBIE OCOOEHHOCTH OINPEAEIICHHUS B PACTUTENBHOW MPOAYK-
LMY KJIETYATKU U IEKTUHOBBIX BEILIECTB.
JlaTh CpaBHUTENIbHYIO XapaKTEPUCTUKY OCHOBHBIX METOJIOB OIpPEAENICHUs OpraHuye-
CKUX KHUCIIOT B KapTodese, KOpHEeIIoAaxX 1 MI0J00BOLUTHON MPOAYKIIUH.
W310XUTh NPUHLUIBL ONPEICIICHUS B PACTUTENBHBIX MPOAYKTaX acKOpOMHOBOM
KHCJIOTBI, KADOTHHA, KaTala3bl, IEPOKCUIA3.
O0ocHOBaTh METOJbl aHAM3a PACTUTEIBHBIX KOPMOB U OIIEHKM WX MUTATEIbHBIX
CBOMCTB, O€30IIaCHOCTH.
VYKazaTh METOJbl aHAIN3a BETETUPYIOUIUX PACTEHHM C LEJIBI0 MPOBEICHUS JAHATHO-
CTUKH IUTAHUS CEJIbCKOXO3AMCTBEHHBIX KYJBTYP W INPOrHO3UPOBAHMS BEJIMYHUHBI U
KauecTBa ypoxKasi.
PackpeITh npUHIIMTIHATIEHBIE OCOOCHHOCTH OTOOpa MPOO MPHU OLIEHKE XUMHUYECKOTO
COCTaBa M KauecTBA 3€pHA 3J1aKOB U 36pHOOO0OBBIX KYJIBTYp, CEMSIH MAaCIUYHbBIX pac-
TEHUM.
PackpeITh npuUHIMIIHATIBEHBIE OCOOCHHOCTH OTOOpa MPOoO MPH OILEHKE XMMHUYECKOTO
COCTaBa M KauecTBa KIyOHeH KapToders, KOPHEIIOA0B, OBOIIEH, IJI0OJ0B U Ar0jI, Be-
reTaTUBHOM MacCchl KOPMOBBIX TPaB.
VYkazaTh ycnoBus (GpOpMHUpPOBAHUS ONTHMAIBHOIO COOTHOILIEHUS OCJKOB U YTJIEBO-
JIOB, CaxapoB U OPTaHUYECKHUX KUCJIOT, JINIIHIOB U BUTAMHHOB B PACTUTEIBLHOM IMPO-
JTYKLHH.
OOBACHUTH BIMSHME TE€HOTUIA M PEKUMOB NHUTAHUS PACTEHHUM, HPHUPOIHO-
KJIMMaTHYECKUX (PAKTOPOB, OPOILIEHUS HA KaYeCTBO M OE€30MaCHOCTh PacTUTEIbHOU

MPOAYKIIUH.
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O0ocHOBaTh OMOXUMHUYECKUE MTOAXO0/IbI B pa3pabOTKe NPUEMOB MOIy4EHUs OUOJIOT U-
YECKHU MTOJIHOLIEHHOM U 9KOJIOTHYECKH YUCTON PACTUTEIBHOU MPOLYKIIMH.
Pa3znen 3

Tema 3.1
[ToxazaTe MexaHU3M JEHCTBUS (PEPMEHTOB, KaTAIM3UPYIOIIUX PEaKIUU BOCCTAHOB-
JICHUSI HUTPATOB U HUTPUTOB.
VYka3aTh NPUYHHBI HAKOILJIEHUSI HUTPATOB B PACTUTENBHON MPOJAYKIIMH U BO3MOXKHbBIE
IyTH MOHWKEHUS UX KOHIIEHTPALIMH B OBOIIHBIX U KOPMOBBIX MPOAYKTAX.
N35105KMTh HOPMATHUBBI IO COJIEPKAHUIO0 HUTPATOB, HUTPUTOB U HUTPO30COETUHEHHIM
B PA3JINYHON PACTUTEIBHOU ITPOAYKIUU.
JlaTh OMOXMMUYECKOE U MEAUKO-OMOIOTHYECKOE 0OBICHEHNE BPETHOTO BO3ACHCTBUSA
Ha OpraHU3M YeJIOBEKa U )KMBOTHBIX HUTPUTOB U HUTPO30COETUHEHU .
O6ocHOBaTh MPUHLUIIKATIBHBIE OCOOCHHOCTH METOJIOB OMPE/EIICHNs HUTPATOB, HUT-
PUTOB U HUTPO30COEIUHEHUI B PACTUTEIBHOU IMPOLYKIIMH.
OOBACHUTH MPUYMHBI HAKOIUIEHUS HUTPATOB B PACTUTEIbHOW MPOIYKIMH IPU He-
cOaJaHCUPOBAaHHOM MUTAHUM PACTEHUNA MAaKpO- U MUKPOIJIEMEHTAMHU.
Jlatb OMoXUMHUECKOE 00BICHEHUE TOBBILICHUS COJIEPKaHNUS HUTPATOB B PACTUTEIb-
HOU MPOAYKIMHU NPU CHUKEHUN MHTEHCUBHOCTU COJIHEYHOW pajuanuy, MOHWKCHUU
CPEIHECYTOUHBIX TEMIIEPATYP.
O00cHOBaTh OCOOEHHOCTH TEXHOJIOTMI MPUMEHEHHUs a30THBIX yJIO0OpeHuid, olecrie-
YUBAIOIIMX ONTUMAIbHOE MUTAHUE PACTEHUI a30TOM U HE JIOMYCKAIOIIMX MOITyYeHUE
PACTUTENBHON MPOIYKLIHHU C MTOBBIILIEHHBIM COJIEPKaHUEM HUTPATOB.
OOBSICHUTh IPUMEHEHUE TOCTUKEHUN COBPEMEHHON OMOXMMHH B pELIEHUU MpoOJie-
MBI CHUXKEHUSI COJIEP>KAHMSI HUTPATOB B PACTUTENILHOM MPOAYKIIMH, IpEeIHa3HAUYECH-
HOM 17151 TUIIEBOTO M KOPMOBOI'O UCTIOIb30BAHMUS.

Tema 3.2
PackppIThb 0COOEHHOCTH BO3JEHCTBUS TSKENBIX METAUIOB HA OpraHU3M 4YelloBeKa U
YKUBOTHBIX.
VYka3zaTb nepeueHb TSHKEIBIX METaIOB, CIIOCOOHBIX HAKAIIMBATHCS B PACTUTEIbHON
IPOIYKLHU.
OOBACHUTH IPUHLIUIIBI KIacCU(DUKALIMY TKENBIX METAJUIOB IO CTENIEHN HAKOIUICHUS
B PaCTUTEJIBHON IPOIYKIUU.
OOBSICHUTH PHUHIIMIBI ATPOIKOTOTHYECKOMN KIacCU(UKAIIMU CEIbCKOXO03SICTBEHHBIX
pacTeHuil Mo COCOOHOCTH K aKKyMYJISIIUN TAKEIBIX METAILIOB.
VYkazate [1/IK Hanbonee pacnpocTpaHEHHBIX TSHKENBIX METAJUIOB B PAa3IMYHOM pac-
TUTEIBHOUN MPOAYKIIHH.
OOBSCHUTH TPUHIUIIHAJIBHBIE 0COOCHHOCTH METOJ0B OMpeesieHus] HauboJiee pac-
IIPOCTPAHEHHBIX TAKEIBIX METAJJIOB B PACTUTEIILHOM ITPOLYKIUU.
OOBSICHUTH BO3MOKHBIE TPUUYMHBI HAKOIUJICHUS TSDKENBIX METAJUIOB B PACTUTENHHOU
IPOIYKLUU.

Pasnean 4.

Tema 4.1.
Oco0EHHOCTH XMMHYECKOTO COCTaBa 3€pHA 3JIAKOBBIX M 3€PHOO00OBBIX KYIBTYp U
OCHOBHBIX OMOXMMHYECKHX MPOLECCOB MPHU (POPMUPOBAHUU JAHHBIX PACTUTEIBHBIX
MPOIYKTOB. buojorndeckas 1MEHHOCTh OEIKOBBIX (Ppakiuii U cymMmapHOro Oenka
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3€pHA y 3TUX KYJbTYp. XUMHAUYECKUNA COCTAB UMEET KIIEMKOBUHBI U €€ CBOMCTBA. Pa3-
JINYUS 36PHOBBIX KYJBTYpP IO KOJIUYECTBY U KAYECTBY KIECHKOBUHBI.

[Tpuémbl 17151 MOBBIICHHS] HAKOIUICHUS B 3€pHE 3allaCHBIX OCNKOB W YJIYYILIEHUS HX
cocraBa. Knaccudukanus 3epHa NIICHUIBI B 3aBUCUMOCTH OT COJIEpKAHUSI U Kaye-
CTBa KJIEUKOBUHBI. boxnuMuueckre 0COOEHHOCTH CHHTE3a 3alacHbIX OEJIKOB 3epHa.
ABOTHCTBIE BEIIECTBA, COJEpKAIIHMECs B 3epHE KpoMe OenkoB. MI3MeHeHue coaeprka-
HUE a30TUCTBIX BEUIECTB MPH CO3PEBAHUU 3€pHA. Pa3nnuuns 371aKOBBIX M 3€pHO0000-
BBIX KYJbTYp MO HAKOIUICHUIO B 3€pHE YIieBOAOB. buoxumuueckne 0coOEHHOCTH
CHUHTE3a YIVIEBOAOB B CO3PEBAIOLIEM 3€pHE. BimsHue NpUPOIHO-KIMMATHYECKHUE
(dakTOpbl Ha HAKOIUICHUE B 3€pHE OCNKOB U YrieBoJ0B. buoxuMuyeckue 0coOeHHO-
cti (OPMHUPOBAHUS JIUIIUIHOTO KOMILIEKCa B co3peBatoieM 3epHe. Coaep:kaHue B
3epHE BUTAMHUHOB U MHUIMEHTOB. 3€pPHO KaK MCTOYHHK MUHEPAIBHBIX BEIIECTB IS
NUTaHusl 4denoBeka? PacrpeznerieHHe B 3€pHE Pa3IUYHBIX XUMUYECKHUX BEIIECTB?
bruoxumnueckrue n3MeHeHus: HabMI0JAl0TCs B 3€pHE MPU BIAXKHON WM CYyXOM IMOTo-
1€, IIPY OPOLICHWUM, NPU HU3KUX TEMIIEpaTypax, IPU MOBPEXKICHUN 3€pHA KIIOIIOM-
yepenamkoi. buoxumuueckue mpoueccsl npu nociaeyoopouHOM J103pEBaHUU 3€pHA.
VYcnoBus, npu KOTOPBIX YCKOPSIETCS WIH 3aMeUIsIETCs MoCcaeyOOpOUHOE T03pEBaHKE
3epHa. buoxumuueckue npouecchl Ipyu XpaHEHUH 3epHa. bHOXMMHYECKUE N3MEHEHHUS
B 3€pHE IPU €ro CAMOCOIPEBAHMH. BHOXMMHYECKHE U3MEHEHHUS B IPOPACTAIOIIEM
3epHe. BiausiHue HA XUMUYECKANM COCTAB 3€pHA PEXKUMA IUTAHUS PACTCHUM.

[Ipuémpl perynupoBaHusl peKUMa a30THOTO MUTAHUS PACTEHUMN ISl YIy4dlIeHUs Ka-
YECTBAa M TEXHOJOTMYECKHX CBOMCTB 3€pHA. BiusHUE NpUPOIHO-KIMMATUYECKUX
(GakToOpoB M pexUMa MUTAaHUS PACTEHHU Ha COCTaB OEJIKOB W YIJIEBOAOB B 3€pHE?
CrocoObl perieHus: TpoOaeMbl YIydlIEHUsT aMUHOKUCIOTHOTO COCTaBa OEIKOB 3€p-
Ha. buoxumuyeckne M3MEHEHUs B MOPO300OOMHOM, CYXOBEHMHOM M MPOMOPOKEHHOM
3epHe. [IpuunHbl noTeMHeHMs 3epHa. TOKCHUECKHe BEIIeCTBa, HAKAIIMBAIOIIKUECS B
3epHE MpH MOPAKEHUM IUIECHEBBIMM I'puOaMH W MPHU HCIOJIB30BAHUM B KauyecTBE
areHTOB CYIIKH TBEPAOTO TOIUIMBA.

Tema 4.2.

Oco0eHHOCTH XUMHUYECKOI0 COCTaBa CEMSIH MacIMYHbIX PACTEHUN U OCHOBHBIX OHO-
XUMHUYECKUX MPOIECCOB MPU POPMHUPOBAHUU TAHHBIX PACTUTENIbHBIX TPOTYKTOB.

CopnepkaHue U COCTaB )KUPOB B CEMEHAX MACIMYHBIX KynbTyp. [loka3arenu, ucnomns-
3YIOIIMECS IJIsl OLEHKM KadecTBa PACTUTENBHBIX Macend. [Ipuémel miist yBennueHus
HAKOIUJIEHUS! B CEMEHAX >KUPOB M YIy4dllleHHs ux KadectBa. ColepkaHue OENKOB B
CEMEHaxX MacCJIMYHBbIX pacTeHuil. buosornueckas HEeHHOCTh OENKOBBIX (pakuuii u
CyMMapHOro Oejlka CeMsiH y MacCJIM4YHbIX KyJbTyp. A30THCThIE BEIIECTBA, COJEpKa-
IIMecsl B CEMEHAX MaCIUYHbIX pacTeHUH, Kpome OenKkoB. [[pyrue xumuyeckue Belie-
CTBa, BIUAIOIIME HA KAYECTBO CEMSH MACIWYHBIX pacTeHUil. buoxummuueckue oco-
OCHHOCTH CHHTE3a KUPOB B CEMEHAX MACIMUYHBIX KyJIbTyp. I3MeHeHue conepkanus
KHUPOB MPHU CO3PEBAHUU CEMSIH MaCIUYHBIX pacTeHui? OcoOeHHOCTH (HOPMUPOBAHUS
COCTaBa XMPOB B CO3PEBAIOIIMX CEMEHAX MACIMYHBIX pacTeHuM. Pasznuuus maciany-
HBIX KYJBTYp 10 HAaKOIUJICHHIO B CEMEHaX YIJeBoJoB. buoxumuueckue 0coOEHHOCTH
CHUHTE3a yIJIEBOJOB B CO3PEBAIOIINX CEMEHAX MACIMYHBIX pacTeHui. BimsHue npu-
POTHO-KJIMMATHYECKUX (DAaKTOPOB Ha HAKOIUIEHHE KUPOB U OEJKOB B CEMEHaX Mac-
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JUYHBIX KyJIbTYp. bruoxumuyeckue ocoOEHHOCTH (POPMUPOBAHUS JTUMUIHOTO KOM-
IJIEKCa CEMSIH MAcCIMYHbIX PACTEHUH B 3aBUCUMOCTH OT KJIMMAaTa M MOTOJHBIX YCIO-
Buii. Cojiep’)kaHue B CEMEHAX MACIUYHBIX KyJIbTYp BUTAMUHOB, aJIKAJIOUJOB, TIIHKO-
3us10B. CeMeHa MacIUYHBIX KYJIbTYP KaK UCTOYHHK MUHEPAIbHBIX BEIIECTB VIS MH-
TaHud 4elioBeka. PacripeiesieHie B ceMeHaX MaCIUYHbBIX KYJIbTYp Pa3IMYHbIX XUMU-
YECKUX BeIeCcTB. buoxumuueckne n3MeHEeHHUs HaOMI0IAI0TCsl B CeMEHaX MacCIMYHbIX
pacTeHU NPU BIAXKHOW WJIM CyXOW moroje. BiMsHne Ha XUMUYECKUN COCTaB CEMSIH
MAaCJIMYHBIX KYJIbTYp pekuMa nuTaHusi pacteHuid. [I[puémel peryiupoBanus pexxuma
MATAHUST MACITUYHBIX PACTCHUM, MPUMEHSIOMINECS SIS YIYUIICHUSI KauecTBa HaKar-
JMBAIOIINUXCS B UX CEMEHAX PACTUTEIBHBIX Mace.
Bnusinue npupoaHo-KIMMaTUYeCKuX (PaKTOPOB M peKKMMa MUTAHUS PacTEHUI Ha CO-
CTaB OEJNKOB CEMSH MAaCIUYHBIX pacTeHuil. buoxumuueckue M3MeHEHHUS B ceMeHax
MaCJIMYHBIX KYJIbTYp MPH UX MOCICYOOPOUYHOM JO3PEBAHUU U XPAHCHHH.

Tema 4.3.
VYka3aTb 0COOEHHOCTH XMMHYECKOIO COCTaBa KapTo(eis U KOPHEIUIOAOB U OCHOB-
HBIX OMOXUMHUYECKUX TMPOIECCOB NMpU (HOPMHUPOBAHUHU JAHHBIX PACTUTEIBHBIX MPO-
IyKTOB. CoJiep>KaHHE U cocTaB OENIKOB B KIIyOHsAX KapTodens. buonornueckas nes-
HOCTh OEJIKOBBIX (pakiuii U cymmapHoro Oenka kiyOHel kaprodens. [pyrue azotu-
CThI€ BEIIECTBA, cojaepxarniuecs B KiIyOHax kaprodens. ConmepxkaHue Kpaxmasa B
KITyOHsIX KapTodens. Uem omnpenensroTcst KyJuHapHble cBokicTBa Kaptodensa? [Ipué-
MBI JJIsl TIOBBIIIICHUSI HAKOIUJICHUS B KIyOHSIX KpaxMmaja U O€JKOB, U YIYUIICHHUS UX
COOTHOIIICHHS. BiausiHue Ha kauecTBO KiIyOHEeH KapTodens Jpyrue yrieBoaoB, KpoMe
Kpaxmana. MI3MeHeHne cocTaBa KpaxMalia B KIIyOHSIX B 3aBUCUMOCTH OT YCJIIOBHI BbI-
palmBaHus pacTeHUI kapTodens. buoxumudeckue 0cOOEHHOCTH CUHTE3a YTIIEBOOB
B KIIyOHsIX KapTodens. Jpyrue XumMudeckue BEIecTBa, KpoMe OEJIKOB U YTIIEBOJOB,
KOTOpbIE OMPENEIAIOT MUTATENbHYIO LIEHHOCTh KapTodens. V3MeHeHue coaep:kanus
a30THUCTHIX BEIIECTB MPHU CcO3peBaHUU KIyOHeH kaprodens. OcodbeHHocTn (popMupo-
BaHUsI YTJIEBOJHOTO KOMILJIEKCA B CO3pEBAIONIMX KIyOHsAX kaprodens. Pacnpenene-
HUE XMMUYECKHUX BEIIECTB B KIyOHsIX KapTodesns. BnusHue pexxnuMa nmuTaHusi pacre-
HUN KapTodens Ha GOpMUPOBAHUE TEXHOJOTUYECKUX CBOMCTB KIyOHeH? Crnenudu-
YecKHe BEIIECTBAa, COoAepKallluecss B KIyOHsIX Kaprodensd. buoxumuueckue usmeHe-
HUS B KITyOHsIX kaptodens npu xpanenun. Cojepkanue B KIyOHsSX kapTtodens Bu-
TaMUHOB. VICTOUHUKOM KaKMX MUHEPAJIbHBIX BEIIECTB CIYXKHUT KapTodeb sl MuTa-
HUs yenoBeka? M3MeHeHne XMMHUYECKOro cocTaBa KiIlyOHel kapTodens noj BIUsHU-
€M MPUPOJIHO-KIUMaTH4YecKux (aktopoB. TpeOoBaHUsS MO XMMHYECKOMY COCTaBY,
peabaBiIsieMble K KITyOHsIM KapTodens, IpeHa3HaueHHbIM JJIs TepepaboTKH.
Pacrenus kapTodesns BeIpaliyBaid Ha MSATH NOJIAX C Pa3HBIM BHECEHHEM YJIOOpPEHUM:
1) P90K90; 2) N90P90; 3) N90K90; 4) N90P90K90; 5) N180P90K90 (I[OBBI JAaHbBI B KI' 11. B. Ha 1
ra). YkazaHHbl€ MOJIS OJMHAKOBBI MO IUIOJAOPOIUIO MOYBBI U XapaKTEPU3YIOTCS HU3-
KUM COJIEpP>)KAaHHEM BCEX MHUTATENIbHBIX 3JIEMEHTOB. JlaTh MPOTHO3 YpOXKaMHOCTU U
coJiep KaHusl B KIYOHsIX OENKOB, UCIOJIb3Ysl TPU YPOBHS T'pajalluu JJisl oKazarenen
YPOKaMHOCTH M COJIEpKaHUS Kpaxmasa U OCJIKOB: HU3KHUH, CPETHUM, BEICOKHUH.
Kaprodens BbpammBaroT B yCJIOBUAX MHTEHCHUBHOM COJIHEYHOM pajualliM C BHICO-
KOH JT0JIE KOPOTKOBOJHOBOTO CBETA, MOBHIIIIEHHBIX TEMIIEPATyp U 3aMETHOTO Jeu-
nuTa Biard. JlaTh MPOTHO3 HAKOIUIEHUS B KIyOHsIX KapTodens OENKOB ¢ COOTBET-
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CTBYIOIIIUM OMOXUMHUYECKUM OOBSICHCHHUEM.

Tema 4.4.
VYka3aTh 0COOCHHOCTH XMMHUYECKOTO COCTaBa OBOIIEH M OCHOBHBIX OMOXMMHYECKUX
MPOLIECCOB MPU (GOPMUPOBAHUY JAHHBIX PACTUTEIbHBIX MPOAYKTOB.
Copnepxanue W cocTtaB OelIKOB B OBoIIax. buosornueckasi 1eHHOCTh OEIKOBBIX
dpaxiuii 1 cymmapHoro 6enka oBorrei. Jpyrue a3oTucTeie BEIIeCTBa, COIEpKalH-
ecs B opomax. KommuecTBo caxapoB, HaKalIMBAIOLIMECS B PA3JIMYHBIX OBOIIAx. Yem
OMPEICNAIOTCA BKYCOBBIE CBOMCTBA OBoIIeH? [Iprémbl 17151 MOBBIIICHUST HAKOTIJICHUS
B OBOIIAX CaxapoB, a30THUCTHIX BEIIECTB U BUTAMHUHOB. BiMsHME HA Ka4eCTBO OBO-
1€l Apyrue yriaeBoasl, KpoMe caxapoB? M3mMeHeHue cocTaBa yIriieBOJIOB B OBOIAX B
3aBHCHMOCTH OT yCJIOBH BhIpaliiBaHus pacTenuii. 9. buoxumuueckue 0coOEHHOCTH
CHUHTE3a a30TUCTBIX BEIIECTB B OBOLIAaX. /[pyrne xuMuueckue BemecTBa, Kpome a3o-
TUCTBIX BEUIECTB WU YIJIEBOJOB, ONPEACIIIONIME MUTATEIbHYK LIEHHOCTH OBOLICH?
M3MmeHeHune copepkaHue BUTAMHHOB IpU co3peBaHuM oBouleil. OcobenHoctu Qop-
MHUPOBaHM JIMIIUAHOIO KOMILJIEKCA B CO3PEBAIOIINX OBOLIAx. Pacrpenenenue XumMu-
YECKMX BELIECTB B PA3JIMYHBIX YACTAX OBOILECH. BiMsgHue pexxumMa nutaHus pacTeHUn
Ha (OPMUPOBAHHUE TEXHOJOTHYECKUX CBOMCTB oBollel. Crneunduueckue BELIECTBa,
coJiepKaliyecss B OBOIAX? bHOXMMHYECKHME M3MEHEHMsI B OBOIIAX IPU XPAHEHMH.
CognepxaHue B OBOIIAX OPraHUYECKUX KHUCJIOT. VICTOYHMKOM KaKMX MUHEPAJIBbHBIX
BEILIECTB CIIY)KaT OBOLIM JUIA MUTAHUSA 4esioBeKa? M3MEeHeHne XMMUYECKOTO COCTaBa
Y KauecTBa OBOIIEH MO/ BIUSIHUEM IPUPOIHO-KIMMaTHdeckux (aktopos? Tpebosa-
HUs, NPEABABILIOINNACI K XUMUYECKOMY COCTaBY OBOILEW, NMPEAHA3HAYEHHBIX IS
nepepaboTku. buoxumuyeckrne n3MEHEHHs B OBOILAX B MPOLIECCE UX NEPEPAOOTKHU.

Tema 4.5.
VYka3aTb 0COOEHHOCTH XMMHUYECKOTO COCTaBa MJIOAOB U SITOJ U OCHOBHBIX OMOXHWMH-
YEeCKUX MPOLECCOB NMpU (OPMUPOBAHNHU JAHHBIX PACTUTEIbHBIX MPOAYKTOB.
ConepxaHue U cocTaB O€JIKOB B IJIOJAX U sirofax. buojoruueckas HEeHHOCTh O€IKO-
BbIX (pakiuii ¥ CyMMapHOro Oeika TUIOJ0BO-ATrOAHON mpoaykuuu? Jpyrue azoTu-
CTbI€ BEIIECTBA, KpOMe OEJIKOB, coneprkaluecs B mioaax u arojaax? KomdectBo ca-
XapoB, HAKaIJIMBAIOUIMXCA B Pa3IUYHbIX (PpyKTax. YeM OmpenesistoTcsi BKYCOBBIE
CBOMCTBA IUIOAOB U AroA. IIpuémsl 1 NOBBILIEHUS HAKOIUIEHUS B IIJIOJAX U AroAax
caxapoB, a30THUCTBIX BEIIECTB U BUTAMHHOB? BiMsHME Ha Ka4eCTBO IJIOJIOB U STOJ
JIpYyTUe YyTIEeBOIBI, Kpome caxapoB. M3MeHeHue cocTaBa yTIIEBOJIOB B ILIOAOBO-
ATOJHON MPOAYKUMH B 3aBUCMMOCTH OT YCJIOBHUM BBIpAIIMBAaHUs pacTeHuil. buoxu-
MUYECKHE OCOOEHHOCTH CHMHTE3a a30TUCTBHIX BEIECTB B IJIOJAX W sroaax. Jpyrue
XMMHUYECKUE BEHIECTBA, KPOME a30THUCTBIX BEIIECTB W YIJIEBOJIOB, ONPEAEIIAIOLINE
MUTATENbHYIO HEHHOCTh (PpyKTOB. VI3MeHeHHe coliep>KaHusi BUTAMHUHOB IIPU CO3pe-
BaHUU TUIOAOB U Aroa? OcoOeHHOcTH (POpMUPOBAHUS JUIUAHOTO KOMILIEKCa B CO-
3peBaroIMX IIoAax M sAronxax. [IpeBpamienus opraHMYeCKUX KUCIOT IPOUCXOIAT B
IpoLIecCEe CO3pPEBAHMs IUIOAOB M sroi? BiusHue pexuma NUTaHUS PACTEHH Ha
(GbopMHpOBaHNE TEXHOJOTUYECKUX CBOMCTB MJIOAOBO-STOAHON mpoaykiuu. Cheru-
¢uyeckure BelIecTBa, CoAepKalluecs B IUI0ax U sArojax. buoxumuueckue nmeHe-
HUS, IPOUCXOJSAIIUE B IJI0OBO-SITOAHON NPOAYKUMHU Npy XpaHeHuu. CoepxaHue B
IJIOAX U STOJax OPraHUYECKUX KUCIOT. ICTOYHMKOM KaKMX MUHEPAJIBbHBIX BEILECTB
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CIIy’KaT IUIOABI M SATOJbI I MUTaHUA 4yenoBeka? M3MeHeHne XUMHYECKOro COCTaBa
IUIOA0BO-SITOAHON MPOAYKLIHUU O] BIAMSIHUEM MPUPOJHO-KIMMATHUECKUX (PaKTOPOB.
TpeboBanus M0 XUMHUYECKOMY COCTaBY, NPEAbIBISIEMbIE K IUIOIaM U SrojiaM, Mpe-
Ha3HAYEHHBIM JJIs NepepaboTKU. bruoxumuueckne U3MEHEHHs B IUIOIAX U SAT0Aax B
Ipolecce ux nepepadboTku. buoxuMuyeckue npeBpalieHusi, NPOUCXOoIsAIIIe B IUIO-
Jlax U Arojax Ipu ux co3peBaHuu. Poiib caxapoB, OpraHUYECKUX KUCIIOT, a30TUCTBIX
BEILIECTB, BUTAMUHOB IIPU OLICHKE MUTATEIbHBIX U BKYCOBBIX CBOMCTB ILIOOBO-
ATOAHON NpoayKIuu. M3MeHeHne conepkaHus B IUIOAAX U SAroJlax caxapoB U Opra-
HAYECKUX KHCIIOT B 3ABUCHUMOCTH OT yCJIOBUM BBIPAIIUBAHMS.

2) IlpumepHBIiA MMepeveHb BOIPOCOB, BBIHOCHMBIX Ha MPOMEKYTOYHYIO aTTECTAIUIO
(3auer)

1. 3nHauyeHue yuyeOHOM OUCHMIUIMHBI «bHOXMMHUYECKHE OCHOBBI KauecTBa MPOIYK-
IUM PACTEHHEBOJICTBA» JJIA M3YUYEHUsI XUMHUYECKOTr0 COCTaBa U MOJIYYEHUS BbI-
COKOKAQYE€CTBEHHOM, DKOJIOTHYECKN YUCTON PACTUTEIBHON IPOTYKIIUH.

2. Ponpb yrneBomoB B KHU3HENEATEIBHOCTH OPTaHU3MOB U (POPMHUPOBAHUH KAa4eCTBA

PACTUTENBHOU MPOTYKIIHH.

®duznonornyeckue GyHKIHUH YTIEBOJOB B OpraHM3Max YeJIOBEKa U )KUBOTHBIX.

buoxumuyeckas XxapakTEpHCTHKA JIETKOYCBOSIEMBIX YIJIEBOJAOB U UX COJAEpKa-

HUE B PACTUTEJIBHON IPOIYKIUH.

5. buoxummueckas xapakTepUCTHKa HEYCBOSEMBIX YIVIEBOJOB U UX COJAEPKAHUE B
PacTUTENBHON MTPOTYKIIMH.

6. BiusHue npupogHO-KIMMATHYECKHX (AKTOPOB M OPOILEHHUS HA COJEPKaHUE
YIJIEBOAOB B PACTUTEIBHON MPOAYKIIUH.

7. BuusHue pexuma NUTaHMs pACTEHHM Ha COJIEp)KaHUE YTJIEBOJOB B PaCTUTEIb-
HOU MPOAYKIIUU.

8. Hcmonb3oBaHue yrieBoI0B B MEAUIIMHE U 7Sl IOTYYEHUS MHUIIEBHIX, KOPMOBBIX
Y XUMHUYECKHUX MPOAYKTOB MEpepabOTKH.

9. buoxummuydeckast XxapaKTepUCTHKa OCHOBHBIX KOMIIOHEHTOB «CBHIPOTO JKHUPay.

10. 3nHaueHWe PaCTUTENBHBIX )KHUPOB U UX CTPYKTYPHBIX KOMIIOHEHTOB B JKU3HEIE -
TEJIBbHOCTH YEJIOBEKA U KUBOTHBIX.

11. He3amenumble xxupHbIe KUCIOTH (OMera-3, omera-6) u ux OMOJIOTHYECKOE 3HA-
YEHHUE.

12. T[lurarenpHas EHHOCTh PACTUTEIHHBIX Macedl.

13. Copep:kaHue U KaYeCTBEHHbBIN COCTaB KHUPOB B PACTUTEIBHOMN MPOIYKIIUH.

14. XapakTepucTHKa )KUIKHX U TBEPABIX PACTUTEIBHBIX Macell.

15. KOMIOHEHTHBI! COCTaB M IMHUILIEBAs] LEHHOCTh KUIKUX U TBEPIBIX PAaCTUTEIb-
HBIX Macell, X HMCIOJb30BaHUE B (papMaleBTUKE U MepepadaThiBaromiel Mmpo-
MBIIUIEHHOCTH.

16. buoxmMuueckasi XapaKTepUCTUKA PACTUTEIbHBIX OEIIKOB.

17. 3naveHue OETKOB B MUTAHUU YEJIOBEKA U KOPMIICHUH KUBOTHBIX.

18. buosornyeckas IeHHOCTb PACTUTEIBHBIX OEIIKOB.

19. AMMHOKHCIOTHI U UX OMOJOTHYECKHE (PYHKIIMU B OpraHU3Me.

20. He3ameHnMble aMHUHOKHUCIOTHI U UX POJb B KU3HEACSITEIBHOCTU YEIOBEKA U

B W
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40.
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43.

KUBOTHBIX.
bruoxumnueckas XapakTepUCTUKAa OEIKOB Pa3IMYHBIX CEIbCKOXO3SHCTBEHHBIX
KyJbTYp U UX COACPKAHNE B PACTUTEIBHON ITPOTYKIIMH.

3HaueHUe KIEWKOBUHHBIX OEJIKOB B (POPMHPOBAHUM KaueCTBA 3€pHA MILICHULIBI.
[Tytu ynydmieHus: OnoJIOrnyecKoi IEHHOCTH PaCTUTEIbHBIX OEIKOB.

BnusiHue npupogHO-KIMMaTH4ECKUX (DaKTOPOB M OpOILEHUS HA COJAEP)KAaHUE U
KAuECTBEHHbBIN COCTAB OEJIKOB B PACTUTEIBHOM MPOTYKIIHMH.

Bimsinue pexuMa nuTaHus pacTeHUM Ha COJAEPKAHWE M KaYEeCTBEHHBIM COCTAaB
OEJIKOB B paCTUTEIbHON NPOAYKIUU.

Posib HEKOpHEBBIX a30THBIX MOJKOPMOK B MOBBIIICHUH COAEPKaHUS OCIKOB B
3€pHE 371aKOBBIX PACTCHUMU.

Ponb BUTaMHHOB B 0OMEHE BEILECTB OPTAaHU3MOB U MX 3HAUEHHUE B IUTAHUH Ye-
JIOBEKA ¥ KOPMJIEHUH KUBOTHBIX.

Knaccudukanus BUTAMHUHOB M BUTAMUHOMNOJOOHBIX BEIIECTB IO PACTBOPUMO-
CTH ¥ XUMUYECKOMY CTPOCHHIO MOJIEKYJI, UX COAEP’KaHNE B PACTUTEIIBHOM IIPO-
JTYKLUH.

bruoxumuueckass XxapakTepUCTHKa aCKOpOMHOBOMW, MAaHIaMOBOM, MaHTOTEHOBOM
KHCJIOT, S-METWJIMETHOHUHA, JINTIOEBOM U OPOTOBOW KHUCIIOT.

bruoxumuueckas XxapakTepuUCTUKa pEeTUHOJA, KapOTUHOB, Kajbludeposa, 3pro-
cTepoa, PUILTIOXUHOHOB, MEHAXHUHOHOB.

buoxumuyeckas xapakTepucTtuka Tokogeposa, Ko0aJaMUHOB, THAMHUHA, HUKO-
TUHOBOM KHUCJIOTBI, TUPUIOKCHHOB, puOoQiIaBuHa, (IaBOHOUIOB, (HOIHEBOM
KHCJIOTBI, OMOTHHA.

Bo3MokHbBIE TOTEPU BUTAMUHOB MpU yOOpKE, XpaHEHUU U MepepadoTKe pacTu-
TEJIbHOU MPOAYKIHUU.

BnusgHue npupoaHO-KIMMATUYECKUX (DaKTOPOB M PEKHUMA MUTAHUS PACTEHHM
Ha HAaKOIUJIEHUE BUTAMUHOB B PACTUTEJIBHON TPOLYKIUU.

MeTtonb! onpeeneHusi OCHOBHBIX OPraHUYECKUX BELIECTB IIPH OLICHKE Ka4yeCcTBa
ypOXkas CEIbCKOXO35MCTBEHHBIX KYJBTYP.

MeTonbl aHanM3a paCTUTENBHBIX KOPMOB /IS OLIEHKH MX MUTATEJIbHON LIEHHO-
CTH U OE€30MaCHOCTH.

AHanu3 BEreTUpYyIINUX paCTEHUI NPU TUATHOCTUKE UX MUTAHUS C LENBIO MPO-
THO3UPOBAHUS YPOBHS YPOKAWHOCTH CEIIbCKOXO3SIICTBEHHBIX KYJIbTYp U Kaue-
CTBa PACTUTEJIbHOM POIYKIUH.

Metonuka otbopa mpod npu aHaIM3e 3€pPHOBOM MPOAYKIIMHM U CEMSIH.

Metonuka otbopa npo0 npu aHaJIU3€ COYHOW PACTUTEIBHOM MPOAYKIUH.

Bunbl u Tunel pactutenbHbix mpo0. [laptus, Toueunas, oObeAMHEHHAS U TIPE -
CTaBUTEJIbHAs TPOOBI, HABECKA.

Metoauka otbopa rmpod npu mpeaBapUTEILHON OIEHKE KauecTBa 3epHa MIICHU-
Lbl: IPEBAPUTEIbHAS, OCHOBHASI, KOHTPOJIbHAS.

Menuko-6nonoruueckre npoOaeMbl HAKOIJICHUST HUTPATOB B CEIbCKOXO3SM-
CTBEHHOM MPOAYKIIUU.

HopmaTtuBsl 110 COJIepKaHUIO HUTPATOB U HUTPO3OCOEANHEHUN B PACTUTEIBHOU
IPOIYKLHU.

[Ip4MHBI HAKOIIJIEHUS! HUTPATOB B PACTUTEIBHOM MPOLYKIIUH.
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69.

Mertonp! onpeneneHns HUTPATOB, HUTPUTOB U HUTPO30COETUHEHU.

[IyTu CHUKEHUS COAEPIKAHUS HUTPATOB B PACTUTEIIBHON MPOLYKIIHH.
Menuko-ouonornyeckrue npoodsieMbl 3arps3HEHUsS] CeTbCKOX035UCTBEHHOM MPO-
JTYKLIHAH TSOKETBIMU METaJUIaMU.

OLeHKa TUTUEHUYECKON 3HAYMMOCTH TSDKEIBIX METAJUIOB IS YEJIOBEKA WU KU-
BOTHBIX U uX [IJIK B pacTuTEeIbHON MPOAYKIIUHY.

Arposkonorndeckas KiIacCU(DHUKAIUA CEIbCKOXO3SIMCTBEHHBIX PACTCHHHA TI0
CIIOCOOHOCTH K aKKYMYJISIIUHU TSKETBIX METAILIOB.

Mertonbl onpeiesieHus TSKENBIX METAJUIOB B PACTUTEIBHON NPOTYKIUH.
[IprurHBl HAKOIUJICHHS TSDKEIBIX METAUIOB B PACTEHUSIX W BO3MOXKHBIE ITYTH
CHIDKCHUS UX KOHLIEHTPAUH B PACTUTEIBLHON MPOAYKIIUH.

OCHOBHBIE MPOIIECCHI, TPOUCXOIAIINE ITPU CO3PEBAHUM 3€PHA 3JIAKOBBIX U 3€p-
HOOOOOBBIX KYJIBTYD.

@akTOpHI, BIUIIOIIME HA IPOLIECC CO3PEBAHMS, U UX BIIMSHUE HA KAYECTBO 3€p-
Ha.

[TpyunHbI HAKOTUIEHHS OOJIBIIIOTO KOJUYECTBA KpaxMaja B 3€pHE 3J1aKOB U Oell-
KOB B CEMEHaX 36pHOO00OBBIX KYJIBTYP.

N3menenusi, Habmoaromyecs B cocTaBe OEIKOB U YIJIEBOJIOB BO BpeMsl co3pe-
BAaHUS 3€pHA.

3aBUCUMOCTh Ka4eCTBa ypOXkasi 3€pHOBBIX U 3€pHOOOOOBBIX KYJIBTYp OT YCJIO-
BHUI BbIPAILIBAHMS.

[Tpuémpbl 17151 MOBBIICHUSI HAKOTUJICHUSI B 3€PHE 3allaCHBIX OCJIKOB M yJIyUIICHUS
MX COCTAaBaA.

BiusiHue Ha kKa4ecTBO 3epHA JPyrue XMMUUECKHE BEIIECTBA, KpOME OEIIKOB.
Du3N0JIOro-OMOXUMHUYECKUE TIPEBPAIEHHUSI, MPOUCXOASIINE TP CO3PEBAHUU
MaCIIMYHBIX PACTEHUM.

BnusHue npupoiHO-KIUMaTHYECKUX (HaKTOPOB U OPOIICHHS Ha COJIEpPKAHHE U
Ka4E€CTBEHHBIN COCTaB PACTUTEIBHBIX MACEJ B CEMEHAX MACIUYHBIX KYJIbTYP.
BnusiHne pexrma nuraHus paCTCHUM HA COAEPKAHUE M KAYECTBEHHBIM COCTaB
JKUPOB B CEMEHAX MACIUYHBIX KYJIbTYP.

[{eHHOCTH OENKOB CEeMsTH MaCIMYHbBIX PACTCHUM.

Bemectsa, onpenensronye NUTaTeIbHY HEHHOCTh KOPHEIIOAOB.

N3MeHeHne XMMUYECKOTO COCTaBAa KOPHEIIOAOB B ITPOLIECCE UX CO3PEBAHUM.
VYcnoBus, HEOOXOIUMBIEC JJIsi ONTUMHU3AIMU TPOIIECCOB CAaXapOHAKOIUICHUS Y
CaxapHOM CBEKJIBI U IPYTUX KOPHETIOIOB.

JlnHaMuKa a30TUCTBIX BEIIECTB U YIIEBOJIOB B MPOIIECCE pOCTa U pa3BUTUS 0O-
OOBBIX U MSITJIMKOBBIX TPAB.

N3MmeHenre nuraTesibHOM LIEHHOCTH BET€TaTUBHOW MACChl TPAB B 3aBUCUMOCTH
OT BHEIIIHUX YCJIOBUN U OCOOEHHOCTEH MUTAHUS PACTEHUM.

Pazmuune Gpu3nonoro-6noXuMuIecKux MoIX0/I0B MPHU OIEHKE JAeHCTBUS (aKTo-
POB BHEIITHEH Cpe/ibl HA KA4€CTBO ypoxkKasi 0000BBIX U MATIUKOBBIX TPAB.
buoxumuueckue npeBpaiieHus, MPOUCXOJAIINE B IJI0AAX U SATroJax Py UX CO-
3pEBaHUM.

Ponp caxapoB, OpraHMYECKHMX KHUCIIOT, a30TUCTBIX BEIIECTB, BUTAMUHOB IPHU
OLICHKE MMUTATEIbHBIX U BKYCOBBIX CBOMCTB IIJIOAOBO-ATOAHOM IMTPOAYKIIHH.
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70. H3meHeHue coliep>kaHus B IUIOAAX U SITOJaxX caXxapoB U OPraHUYECKUX KHUCIIOT B
3aBUCUMOCTH OT yCJIOBUI BbIpAIlIUBAHUSI.

71. Oco0OeHHOCTH XUMHUYECKOTO COCTaBa OBOIICH U KapToders.

72. V3MeHeHHe cojepaHUE YIIIEBOJIOB, a30THCTHIX BEIIECTB, OPraHUYECKUX KHC-
JIOT, BUTAMHUHOB NIPU CO3PEBAHUU OBOILEH U KITyOHEH kapToders.

73. Kaxkue crienuduyeckue BEIecTBa coaepKaTcs B OBOIIaX U KIyOHSIX KapTodes
¥ KaKk OHM BJIMSIOT HA KayeCTBO W MHUTATEJIbHBIC CBOICTBa OBOIEH U KapTode-
ns?

74. BnusHue NPUPOTHO-KIMMATUYECKUX YCIOBHM, peXUMa IHTAHHUS DPACTEHUH,
opotreHus Ha GopMUpOBaHUE KauyeCTBA OBOIIEH U KITyOHEH KapToders.

6.2. Onucanne noka3areje 1 KpUTePUeB KOHTPOJISI yCII€eBAeMOCTH,
ONMUCAHNE HIKAJ OlleHNBAHUSA

KonTpoas Tekymield paboThl CTYJASHTOB OCYIIECTBISETCS MPU IMPOBEICHUH H
3aIUTe JTA0OPATOPHBIX PadOT, MPAKTUUECKUX 3aHATHM W KOHTPOJIBHBIX paboT. s
MIPOBEJICHUS JTA0OPATOPHBIX PadOT M MPAKTHYECKUX 3aHITHH pa3zpaboTaHa padouas
TeTpajb, ISl KOHTPOJBHBIX pabOT pa3paboTaHbl KOHTPOJBbHBIC BOMPOCHI. s camo-
KOHTPOJIS TIPY BBHIMOJIHEHUH CaMOCTOSATENIbHON paOOThI pa3pabOTaHbl TECTOBBIC 3a/1a-
HUS C OTBETAMHU U METOANYECKUE YKA3aHUSA 110 U3YUYECHUIO TUCIUILIHBL.

Texkymmi KOHTPOJb MO pas3AenaM Kypca IPOBOAUTCS MO MEpPE 3aBEPLICHUS UX
u3yueHus 1o rpaduky kadeapsl. MTorn TeKyero KOHTPOJIsS BKJIKOYAIOTCS B UTOTH
TEKyLIEH yCreBaeMocTu 3a cemectp. i OlleHKM 3HaHUW, YMEHU, HAaBBIKOB U (hop-
MUPOBAHMUS KOMIETEHIUH MO JAUCHUIUIMHE TPUMEHSETCS TPaJullMOHHAs CUCTEeMa
KOHTPOJISI U OLIEHKHU YCIIEBAEMOCTH CTYAEHTOB. OIIEHKA 3HAHUM, YMEHUI, HABBIKOB U
dbopMupoOBaHHE KOMIIETCHIIUN MPOBOJIUTCS ITyTEM BBICTABICHUS OICHOK IO YCTHI-
pex0a/IbHOM CHCTEME «OTIIMYHO», «XOPOII0Y», «YyJIOBICTBOPUTEIIHHOY, «HEYIOBIIC-
TBOPHUTEIBHOY (TabmuIa 7).

Kpurepuu onieHuBaHusi pe3yabTATOB 00y4eHUS
Tabmuma 7

Onenka Kpurepun onenuBanus

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYAECHT, OCBOUBIINN 3HAHUS, yMe-

HUS1, KOMIIETEHIIMH U TEOPETHUECKUI MaTepuan 6e3 npoOesioB; BIIOJ-

HUBLINH BCe 3a/laHusl, IPeIyCMOTPEHHbIE YUeOHBIM IIJIAHOM Ha BBICO-

KOM KaueCTBEHHOM YPOBHE; IPAKTUYECKHE HABBIKU MPOPECCHOHATIBHO-

ro MPUMEHEHHsI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI.

Komnerenmuu, 3aKperui€HHbIC 32 TUCIUILUIMHON, ¢()OPMHUPOBAHBI HA

YPOBHE — BHICOKHM.

OLICHKY «XOPOII0» 3aCIy’KUBACT CTYIEHT, IPAKTUYECKH ITOJTHOCTBIO

Cpennuii ypoBEHb | OCBOMBIIMYI 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKUIN MATEepH-

«4» aJ1, yueOHbIe 33/1aHUs HE OLICHEHbl MAKCUMAaJIbHBIM YUCIIOM 0alioB, B

(xoporo) OCHOBHOM C(POPMHUPOBAIT MPAKTUIECCKUE HABBIKH.

KomnereHnnuu, 3aKperui€HHbIC 32 JUCIUTUIMHON, ¢()OPMHUPOBAHBI HA

YPOBHE — XOPOIIMi (CpeIHui).

Bricokumnii ypo-
BEHb «5»
(oTHMYHO)
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OLICHKY «yAOBJICTBOPUTEJIbHO)» 3aCIyKUBAET CTYAECHT, YACTUYHO C
npo0enaaMy OCBOMBILNHM 3HAHUS, YMEHHsI, KOMIIETEHI[UH U TEOpETHYE-
CKUH MaTepuai, MHOTHE ydeOHbIe 3aaHusl JINOO He BBIMOIHUI, JTUO0
OHH OLIEHEHBI YUCIIOM 0a/lIOB OJM3KUM K MUHUMAJILHOMY, HEKOTOpbIE
NPaKTUYECKHE HaBBIKU HE C(HOPMUPOBAHEI.
KommnereHumnu, 3aKkperui€HHbIC 3 TUCIUIUIMHON, C(OPMUPOBAHBI HA
YPOBHE — 1I0CTATOYHBIIA.
MuHUMaIIBHBIN | OLEHKY «HEYAO0BIETBOPUTEIBHO» 3aCIIY’)KUBAET CTY/IEHT, HE OCBOMBILIUI
YPOBEHBb «2» (He- | 3HaHUSA, YMEHUS, KOMIIETEHIIMM U TEOPETUYECKUN MaTepuai, yuyeOHbIe
YAOBJIETBOPU- 3aJJaHNs HE BBITIOJIHUII, IPAKTUYECKUE HABBIKUA HE C(HOPMUPOBAHBI.
TEJILHO) Komnerennuu, 3axkperuiéHHbIC 32 JUCIUIUIMHON, He ¢)OPMHUPOBAHBI.

[Toporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEIIBHO)

[To uToram Tekymen OLEHKU CTYJICHThI JOMYCKAKOTCS K CJIade 3a4eTa MPU MOITy-
YEHHUH OLIEHOK 3a BBIMIOJIHEHUE U 3aIlIUTy BCEX JTaOOPATOPHBIX, MPAKTUIECKUX U KOH-
TPOJIBHBIX PA0OT HE HUKE MOPOTrOBOT0 YPOBHSA «3» (YIOBIETBOPUTEIBHO).

[TIpoMeKyTOUHBI KOHTPOJIb 3HAHUI, YMEHUI U HABBIKOB CTYJAEHTOB OCYIIECTB-
JsieTCsl B BUJIE 3a4€Ta C OLEHKOM, KOTOPBIM MPOBOAMTCA C LIEIBIO OLIEHKH pabOTh
CTYJIEHTa 3a CEMECTP, YPOBHS OCBOCHUSI UM TEOPETHUYECKUX 3HAHWW, pa3BUTHUS TBOP-
YECKOTO MBIIUICHUS, TPUOOPETEHUSI HABBIKOB CAMOCTOSITEIILHOW pabOThl, YMEHUS
CUHTE3UPOBATh MOJIYYEHHBIE 3HAHUS U MPUMEHATh UX JJISl PEUICHUS] MPAKTHUYECKUX
3a/1ad4.

[Ipuem 3adera ¢ OLIEHKON MPOBOAUTCS 1O OuieraM B ycTHou dopme. [Ipunuma-
IOLMI MpernoAaBaTelb UMEET MPaBO 337aBaTh CTYAEHTOM JOMOJIHUTEIbHBIE BOIPO-
Chl, aBaTh 33Ja4M U MPHUMEPHI N0 NPOrpaMMe JaHHOHN nucuuIuinHbl. [lepecnaya 3a-
yeTa JommyckaeTcs He Oosiee AByX pas. Tperuil pas nepecraya 3ayeTa OCyUIECTBISET-
Cs Mepe] KOMHUCCUEW, Ha3HAYaeMOW JIEKaHOM.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 0OecniedeHne JUCIUTTUHbI

7.10cHoBHasi IuTEpaTypa

1. BonoOyeBa B.®. buoxuMmuueckrue OCHOBBI KaueCTBa MPOAYKIIUN PACTEHUEBO/I-
CTBa : YUYEOHUK JIJIs MOJATOTOBKU OaKaJIaBpPOB, O0YyUAIOUTUXCS 110 HAMTPABJICHUIO
noarotroBku 35.03.03 "Arpoxumus u arponouBoBezicHue" / B. @. Bonobyesa [u
np.] ; Poccuiickuii rocygapcTBEHHbIN arpapHbiil yHuBepcuteT - MCXA nMmeHu
K. A. TumupsizeBa (Mocksa). - Mocksa : PTAY-MCXA um. K. A. Tumupsizena,
2016. - 237 c.

2. Poroxwun B. B. buoxumus cenbCKOX035HCTBEHHON MPOAYKITUH : YUSOHUK IS
MOATOTOBKM OakanaBpoB, oOyuatomuxcs o HampasieHuto 110900 "Texnomno-
TSl IPOM3BOJICTBA U TTePepabOTKU CETBCKOX03sMCTBeHHOM ipoaykiuu" / B. B.
Poroxwun, T. B. Poroxuna. - Cankt-IletepOypr : THOP/I, 2014. - 542 c.

7.2 JlonoJIHUTEJIbHASI JIUTEPATypa

1. HosukoB H. H. buoxumus ceabCKOX03sSHCTBEHHBIX pacTeHUH : ydeOHUK s Oa-
kanaBpoB / H. H. HoBukoB ; Poccuiickuii TocyapcTBEHHBIN arpapHbIi YHUBED-
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cuteT - MCXA umenu K. A. TumupsizeBa (Mockpa). - Mocksa : Pocundopma-
rportex, 2017. - 560 c.

2. HoBuxoB H. H. buoxumudeckue ocHOBbI (hOpMHPOBAHUS KadyecTBa MPOMYKIIHH
pacTEHUEBOCTBA : yueOHOE MOcoOue JJIsl MOATOTOBKM MarucTpoB, 00y4aronuxcs
no Harnpasienuto 35.03.03 "Arpoxumus u arporiouBoBenienne” / H. H. HoBukos ;
Pocculickuii rocygapcTBeHHblil arpapHbiii yauepcuteT - MCXA umenu K. A.
TumupsizeBa (Mocksa). - Mocksa : PTAY-MCXA uwMm. K. A. Tumups3zesa, 2014. -
194 c.

3. HosukoB H. H. buoxumust pactennii : yueOHUK AJi CTYIEHTOB BBICIINX YUEOHBIX
3aBEICHUM, 00yYarolMXCcsl MO HalpaBieHUSM "ArpoxXMMHs KU arponoyYBOBeEJIE-
Hue", "Arponomus", "CagoBoacto", "TexHOIOTHs MPOU3BOACTBA U NEpepadOT-
KA CEJIbCKOXO3MCTBEHHOW MNPOAYKIUHU" : y4yeOHMK AJi1 CTYJEHTOB BBICHIMX
yueOHBIX 3aBEICHUN, 00YYAIOIIUXCS M0 HAIPABJICHUIO MOJArOTOBKM OakajaaBpOB
TexHuku u texHosorun 260100 "Texnonorus nponykroB nutanus” / H. H. Ho-
BUKOB ; Acconmanus "Arpoobpazoanue". - Mocksa : KonocC, 2012. - 678 c.

7.3 HopmaTuBHbIE NPABOBbIE AKTHI

HCT

7.4 Metoanyeckue yKa3aHusl, peKOMEHIalMU U Apyrue MaTepuajbl K
3aHATHAM

1. HoBuxoB H.H. JIabopaTopHBbIil NpakTUKYyM 1O OMOXMMHUM PacTEHUM : yueOHOe
nocobue / H. H. HoBukos, T. B. Tapa3zanosa ; Poccuiickuii rocy1apcTBEHHBII
arpapublii yauBepcutrer - MCXA wumenun K. A. Tumwmpsazea (Mocksa). -
Mocksa : PI'AY-MCXA um. K. A. Tumupszesa, 2012. - 97 c.

2. IIpakTUKyM MO arpoXuMHHU @ yueOHOe mocoOue AJsl CTy. BBICIIMX Y4eOHBIX
3aBeICHUI, 00yYarolMXCsl MO0 arpOHOMUYECKUM HANpaBICHUSM U CIIEHUalb-
HoctsMm / B. B. Kumgun, U. I1. Ieprorun, B. U. Ko63apenko. - M. : KonocC,
2008. - 598 c. - (YueOHUK).

3. TapazanoBa T.B. TectoBbie 3amanus Mo AUCHMIUIMHE "'bruoxumus pacteHuii™ :
JUTSL BBICIITUX C.-X. YUYE€OHBIX 3aBEICHUM MO arpOHOMUYECKUM CIEIUATBLHOCTSIM
/ MockoBcKasi cenbcKoxo3siiicTBeHHass akajgemus uMm. K. A. Tumupszesa ;
coct.: T. B. TapazanoBa, H. H. HoBukosg. - M. : MCXA, 2008. - 107 c.

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEpHEeT», HeOOXOAUMBIX [IJISI 0CBOEHMS TUCIUILINHBI (MO1YJIs1)

1. http://www.chem.msu.su/rus/library/rusdbs.html (oTkpbITBII HOCTYIT)
2. http://fuji.viniti.msk.su/ (OTKpBITBIH TOCTYTI)
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3. WWW.MCX.I'U (OTKPBITBIN TOCTYM)

4. http://www.z0l.ru (OTKpBITBIH TOCTYII)

5. http://service.mcx.ru/Registers/Register?type=2&reqistryType=Registry  (0TKpbI-
TBIN JOCTYII)

6. http://www.fsvps.ru/http://www.chemexper.com/ (OTKpBITBIi JOCTYII)

9. HepequL nporpaMmMHOro o0ecrmeyeHus " l/IH(l)OpMaIII/IOHHI)IX CIIPpaBOYHBIX
CUCTEM (npu nHeodxooumocmu)

J71s ipoBeIeHus JIGKIIMOHHBIX 3aHATUI HEOOX0AUMa ayTMTOPHUS OCHAIIICHHAS
cpeacTBaMu MyJibTUMenua. [[is mpoBeneHus 1a00paToOpHOTO MPAaKTUKyMa HEO00XO0-
MBI arpOXUMUYecKue yueOHble 1abopatopun, 000pyI0BaHHBIE Ta30M, BHITSHKHBIMU
mkadaMu ¥ IPUHYTUTEIBHON BEHTWISALIMEH, C XOJIOJHOM U Topsiuel Boao# (Bo1o0-
IPOBOJI ¥ KaHaIU3alMsl ). XUMUYECKHE JTJA0OPAaTOPUH TOJIKHBI OBITh OCHAILIEHBI COOT-
BETCTBYIOIIEH XUMUYECKOH anmnaparypoi u npudbopamu, XMuMUYECKON MTOCYI0H U pe-
aKTUBaMU JJIs1 BBIMOJIHEHUSI arpOXUMHUYECKOT0 aHAJIN3a PACTEHUH, 0YB U y100pe-
HUH, KOJUIEKIIUSIMH PAaCTUTENIbHBIX 00pa310B, 00pa3lloB OYB U YIOOPEHHUI, a TaKkxKe
CpEICTBAMM OXPaHbI TPyAa, MEAUIIMHCKON allTEeUYKON JUIsl OKa3aHus MIEPBOM IOMOLIU
U CPEJCTBAaMH NPOTUBOIIOKAPHON OE30MACHOCTH.

10. CBeeHust 0 He00OX0AUMOM OCHAILIEHUH JIadopaTopuii (HeoOXoAUMBIEe
pPeaKkTHBbI, 000pPYyA0OBaHKE U IPUOOPHI) 1ad0opaToOpui

Tabmuma 8
1. Moxkpoe 030- | H,S0O,1,84 300 PacTurensHbie 00pa3Ifsl
JIeHHE PacTeHHui | r/cms (BO3IYIIHO-CYXHE 00pa3-
nepex onpene- | cemen meran- | 10 ITBI TIJI0JTOB) 30
JIeHueM Oejka JINYECKUI Becrwl ananntnueckue 2

Mepasrit mumangp 10 cm® | 2
Mepnsiit nunuaap 100

cm® 1
CrakaH XUMHUYECKUMN 2
Kon6s! Knenbnans 30
Mepasie kon6sr 100 cm® | 30
[Inatenu 30
Kanbka 5x15 1

[Tpobupka st orOopa 2
po0 + muIaHr
[Munerka 10-20 mi + 2
rpymia
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I[o:«;aTop JJIA KUCJIOT

N

BeiTspxHO#M mikad ¢ ro- 2
peKamMu
2. Onpenenenne | H3BOs 20 amnmapat MukpoKwenpaa- | 1
6enkoBoro azora | NaOH 600 as+uutadr (3 M)
u ceiporo mpo- | HaSO4 0,1 1 1 mpoGup- | ko061 konnueckue 100-
TeWHa B pacTu- | (pUKcaHam Ka 150 cm® 30
TenpbHOM MaTe- | MetmiienoBsiit | 0,03 etk Ha 10, 15, 25
puae KPaCHBIN oM, 3
MeTuneHoBbIi uuMHEApE Ha 10 ev®
roiryooi 0,01 2
®denondrane- IITATUB JIJII MUKPOOIO-
UH 0,2 peTKu
C,HsOH 45 ABTOMATHUYECKasi MUKPO- 2
oropetka Ha 10-25¢cm3
IPOMBIBAJIKA
2
2
3. Onpenenenne | HCI 1,19 r/em® | 20 PacturensHbIe 0Opa3Iibl 30
ackopomnoBoii | H,C,04 15 1o 50 r (CBeXue TUIOABI
kucioTel (Buta- | KIO3 0,3 Pa3JIMYHBIX CEIBCKOXO-
MmuHa C) HPO3 10 3SIICTBEHHBIX KYJIBTYP)
AckopOuHO- 0,01 Becnl TexHOXUMHUYECKHE
Basi KACJIOTa 3 Crakansl 150 cm® 2
Kpaxman unuaapel MepHbIE 25 64
2,6 - THTpOBa- | cM® 2
TUXJIoppeHo- | Hue Broperku 50 cm® + mrratu-
JTUHI0(EHOI BEI 2
Crynku gapdopoBsie ¢
HOCHKOM 30
Ilectuku pappopoBbie
Kon6sr mepubie 100 cm® | 30
Boponku 60
IMunerxu 10-20 cm® 30
KonOsr koHMUecKkue 30
4.Onpenenenne | NaOH 150 Pacturensubie 00pasiisl
caxapos B pac- | (CH3COO), 50 50 r (cBeKHME IIJI0IBI Pas-
TeHusIX ruanua- | Pb JIMYHBIX CEJIbCKOXO03STH-
HBIM METOJIOM Na;SO4 75 CTBEHHBIX KYJIBTYP)
NaHCO; 300 Craxansr 100-150 cm® 30
Ks[Fe(CN)g] 10 mmEAps! 10-15 om® 30
HCI 1,19 r/em® | 150 HpOMbIBATKa 6
MeruneHoBas 2
CHHbB 0’2 BEChI AaHAJIUTUYCCKUEC 2
MeTHHOBBIﬁ BEChI TCXHOXUMHNYCCKHUEC 2
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KPaCHbIN 0,03 ra3oBbIe TOPEIKU + mutanru | 15
C,HsOH 20 (mnsa raza) + TpeHorHm _ ac-
OCCTOBBIC CETKH
1ecyaHple 0aHH + IeCoK 6
meprble  konosr 100 cm® | 30
k0J1661 KoHmyeckue 100 cm® | 30
CTCKJISIHHBIC ITAJIOYKH
bubTpEI OyMa)kHBIC 28
CTCKJIsIHHAA BaTa 30
BOPOHKH
TEPKU ILIaCTMACCOBBIC 30
JIOCKH I1JJACTMACCOBBIC 30
HOXU (17151 U3MEJIbYCHUS 30
00pasIoB) 30
LIIIaTE]IN 30
Htoro H,S0,1,84 1300
r/em®
HCIO,57% 30
HsBO3 12
NaOH 1375
Metunenossriii | 0,12
KpacCHbIN
Metunenossiii | 0,02
roiryooi
Oenondrane- |1
UH
C,HsOH 360
Na,SOg4 175
CUSO4*5H20 40
CypbMsHO- 250,3
BUHHOKHCJIBIN
KaJui
FEz(SO4)3‘1’1H2 50
O
Fe(N H4)‘(SO4) 90
2-12H,0
Cepnbrit apup | 400
CH5COOH 1250
80%
KobGampTaur- | 15
pUT HATpUS
Junukpuia- 22
MHUHAT MarHus
MgO 13
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AgNO; 3)
BaCl, 50
HNudenmwnamun | 13
(N H4)2|\/|OO4 60
NH4CI 1
P-B Hecmepa | 200
(CH3;COO),Pb | 100

NaHCOs 300
K3[F€(CN)5] 10
AckopOuHo-

Basi KUCJIOTA 5,01
Kpaxwman 2
H2C204 15
SnCl, 3
KH2PO4 0,5

Cepnbrii a¢pup | 400
HCI 1,19 r/em® | 1010
KMnO, 5
Jluctunnupo-
BaHHas BOJIa

OcBo€HHE AUCHUIUIMHBI CTYAEHTOM OCYILECTBIIAETCA B PE3YJIbTATE MOCEIICHUS
JICKITMOHHBIX, TA0OPATOPHBIX U MpakTHUecKuX 3aHsATUui. [locne BeimonHenus gadbopa-
TOPHBIX pabOT U MPAKTUYECKUX 3aHSITUH CTYICHT 3allMIIAET MOJYYEHHbIEC B MPOILIeC-
ce padOoThI PE3yNbTAThl U U3YYEHHBIE BOMPOCHI 110 IPOUIEHHOMN TeMe MPEToaBaTeio
BO BpEMSI 3aHATHS UM B YCTAHOBJIEHHOE IpernogaBaresieM BpeMs. CaMocToATeIbHOM
V3y4ECHUE Pa3lIeJIOB JUCLMIUIMHBI OCYIIECTBISETCS HA OCHOBE MATEPUAIIOB JIEKIUU,
PEKOMEHIyeMOW JUTEpaTyphl M 3aJaHuil pabodeil TeTpaau ajsi JabopaTOpHO-
MPAKTUYECKUX 3aHATUN. 3a/laHus JUIsl BHIMOJTHEHUS JIAOOPATOPHBIX Pa0OTHI, MPAKTHU-
YECKUX 3aHATUH U U1l CAMOITOATOTOBKH I10 KaXKJIOMY pa3Jiely JarTCs MpernoiaBare-
JeM Ha J1TabopaTOpHBIX paboTax M MPAKTUUYECKUX 3aHITUSX C COOTBETCTBYIOIIUM
oObsicHeHueM. KOHTpob caMOCTOSITENNbHOM pabOThl CTYIEHTOB MPOBOJUTCS Ha Jia-
OOopaTopHBIX padOTax B BUJE OMPOCA U 3aIIUTHI JA0OPATOPHBIX paboT. CTYIEHT uMe-
€T BO3MOXXHOCTh TMOJYYHUTh KOHCYJbTAIMUA y MPENOAABATENSI B COOTBETCTBUU C €T0
rpauKOM TEKYIIUX KOHCYJIbTAIUH.

11. Buasl u ¢popMbl OTPAOOTKHU NPONMYIIEHHBIX 3aAHATHIH

CtyaeHT, IpoITyCTUBIITNIN 3aHATHSI 00513aH CAaMOCTOSATEIBLHO U3YIUTh COJIepKa-
HUE TIPOIYIICHHOTO 3aHATHS, MOJATOTOBUTH MOAPOOHBIN KOHCIIEKT U B JBYX HEACIb-
HBIN CPOK O0TpabOTaTh MPOITYIIIEHHOE JIEKITMOHHOE, 1a00PaTOPHOE WIIA MPAKTUIECKOE
3aHSITHE IO JOTOBOPEHHOCTH C TpemnojaBarenieM. J[Jis oTpaGOTKH TPOIYIIEHHOTO
JICKIIMOHHOTO 3aHSTHS CTYJEHT JOJIKEH MOATOTOBUTH MOAPOOHBIN KOHCIIEKT, a TAKXKE
HAIMCaTh U 3alIUTHTh KOHTPOJIbHYIO PabOTy MO MPOMYIIEHHON TeMe IO JTOTOBOPEH-
HOCTH C MPENOoIaBaTelieM B COOTBETCTBUU C €r0 TPaPUKOM TEKYIINX KOHCYJIbTAIUH.
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12. MeToanvecKkue peKOMEHAALMH MPENoIaBaTesiM 10 OPraHUu3alun 00ydyeHust
Mo IMCHHUILIHHE

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-
MUHApPBI, TPAKTHIECKUE, TAOOPATOPHBIE, CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE PAOOTHI,
TECTHUPOBAHUE MO pa3zeiaM JUCIUTIINHEI.

KonTtpons Tekymieit paboThl CTyJA€HTOB OCYIIECTBISACTCS MPU BHIIOTHEHUU U
3aIuTe Ja00PATOPHBIX U MPAKTHYECKUX padOT, MPOBEACHUHN IPAKTUICCKUX 3aHITHH,
KOHTPOJIBHBIX Pa00T MO KaXJAOMY pa3aeiny AUCIUIUIHHBL OIEeHKY TEKyIIel ycrena-
€MOCTH CTYJICHTOB PEKOMEHAYETCSl MPOBOJUTH C HMCIOJIH30BAHUEM TPATUIIMOHHOM
CUCTEMBI OLIEHOK. [10 uTOram OIeHKH CTYAEHTHI MOJYy4atOT OLIEHKY HE HHXKE TTOPOro-
BOTO YpOBHs «3» (yanoBieTBopuTeabHO). [Ipu BhIMONIHEHUH U 3alUTe Bcex J1abopa-
TOPHBIX Pa0OT, MPAKTUYECKUX 3aHATHI U KOHTPOJIbHBIX paOOT C OIIEHKOW HE HIKE
MOPOTroBOro YpoBHsS «3» (yAOBJIETBOPUTEIBHO) CTYACHT JOIMYCKAETCs JO0 Clayu dK-
3aMeHa.

[Ipu ocyliecTBI€eHUU KOHTPOJIS 3HAHWM, YMEHHII U HABBIKOB CTYIEHTOB IIO
JTUCLUUIUIMHE TPOBOJUTCS OIEHKA YPOBHSI OCBOCHHMSI UMHU TEOPETUUYECKUX 3HAHUU,

2 ~

JACLMIUIMHOM, AIsl M3y4eHHs KOTOPOH MpelyCMOTPEHO COUCTaHME ay/IMTOPHOH U
CaMOCTOSITENIbHOM paboThl, @ TAKKe rPYMIOBbIX U MHAMBHUIYAJIBHBIX KOHCYJIbTalMH.
CoueTanue JEKIMOHHBIX ¥ JJAOOPATOPHbIX 3aHATUH MO TeMaM JICUHMILIMHE! obecre-
yupaeT (popMHUpOBaHKe 0a30BbIX 3HAHHH, HeOoOXOMMMBIX JUIS JajbHEHIlIeH CaMOCTOs-

TeNIbHOM paboThl B JAHHOH 001aCTH.
Jist yriay6ieHHOro M3y4eHUs! AMCHHUIUIHHBI «broxumMuvecKkue OCHOBbI Kaye-

CTBa NpOAYyKIHH paCTCHHeBOIlCTBa» MO>XHO BOCIIOJIB30BAThCs CITMCKOM JOIOJIHU-
TEJBLHOMN JUTEpaTyphl, I/IHTepHeT-HCTO‘{HI/lKaMI/I.

[Iporpammy paspabdoTaiu:

Hosukos H.H. >
JOKTOp OMOJIOrMYECKHX HAYK, C{#{)\;@)ﬁ
npodeccop

['naszynoBa O.A.

KaHauaar XMMUYECKUX Hayk, /ﬂé sl
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PELLEH3USA
Ha padouyio nporpammy aucuunanubl 51.0.45 «bnoxumnyeckue 0CHOBbI KAY€CTBA NMPOIYK-
MU PACTEHHEBOJICTBA»
ONOII BO no nanpasiaenuio 35.03.03 ArpoxumMusi 4 arpono4BoBe/ieHue,

HanpapjenHocTH ArpoXHMHYecKoe obecneyeHne arporexnosoruii, leourdopma-

LHOHHOe o0ecneyeHHe MOYBEHHO-3eMeJIbHbIX pecypcoB
(kBaJHpHKANNS BLIMYCKHHKA — 0aKaJaBp)

JmurpeBckoit Munoit MiBanoBHOIM, 3aBenytoumii kKadepbl XUMKH, 11.C.-X.H. (J1aee 1o TeK-
CTY PEUEH3EHT), MPOBe/IeHa peleH3us paboyueil nporpaMmMbl JUCHHIUIMHBI « BHOXUMHUYECKHE OCHO-
Bbl KauyecTBa Mpoaykiuu pacrenuenojictsay OITOIT BO no nanpasnenuio 35.03.03 Arpoxumusi v
arporno4BoBe/leHHe, HANPABJIEHHOCTH «ArpoXuMUYeckoe oOecrieueHre arpoTexHoIorui», «l'eo-
nHpopMalMoHHOe obecrneyeHne MOYBEHHO-3eMENBHBIX PECYpPCoBy (YpoBeHb 00yueHnHs GakaaaBpH-
ar) paspabotannoii B ®I'bOY BO «Poccuiickuii rocy1apcTBEHHbIH arpapHblii YHUBEPCHTET —
MCXA wnmenn K.A. TumupsizeBa», Ha Kadenpe arpoHOMHUYECKOH, GHONIOrMUECKOH XMMHH M pa-
Auonoruu (paspaborurk — Hosukos H.H. 1.6.1., npodeccop, I'nmasynosa O.A., K.X.H.).

PacemoTpeB npescraBiieHnble Ha pelieH3HI0 MaTEpUaIbl, PELIEH3EHT MPUILE K CIEAYIOUINM
BbIBOJIAM:

I. Ilpenbsapnennas pabouas nporpamma JuclumIMHbl «BHOXHMHUECKME OCHOBBI KauecTBa
MPOAYKUHMH pPacTEeHUEBOACTBA» (naysee no Ttekcry [Iporpamma) coomeemcemeyem Ttp~OGoBaHMsAM
®I'OC BO no nanpasnennio 35.03.03 Arpoxumusi H arponoyBoBeeHne, HanpaBIeHHOCTH Ar-
poxumuieckoe obecneyenue arpotexHosoruii, I'eomndopmannonnoe obecrneyeHue MOYBEHHO-
3eMeNIbHBIX pecypcoB. [Tporpamma codeporcum Bee ocHoBHbIE pa3aenbl, coomsememaseyem TpeboBa-
HUSIM K HOPMATHBHO-METO/IHYECKUM JIOKYMEHTaM.

2. llpencrasnennas B IIporpamme akmyaasnocms yueGHON TUCHUIIIMHBIL B paMKaX pealiu-
sauun OINOIT BO ne noonescum commuenuio — nucumnimna oTHOCHTCS K 00s13aTe/IbHONH 4acTH
yuyeOHoro uukina — b1.

3. llpencrasnennbie B Ilporpamme yeau AMCUMIUIMHBL coomeemcmeyiom TpeGOBaHMSIM
OI'OC BO nanpasienus 35.03.03 ArpoxuMust H arponovBoBe/IcHHE.

4. B coorBetrctBuH ¢ [Iporpammoii 3a aucuuniannoi «BHoOXHMHUECKHEe OCHOBBLI KauecTna

~

NMPOJAYKLUHHU PACTEHUEBOJCTBY 3aKperieHo 3 komnemenyuu. Jlncunniauna «Bbuoxumuueckue oc-
HOBbI Ka4yecTBa NPOJYKIUMH PaCTEHHEBOJICTBA» W npejictasnennas [porpamma cnocobua peanuso-
éamb UX B 00bABICHHBIX TpeOoBanusX. Pesynbrarsl odyuenus, npeicrasiaeunsie B llporpamme B
KATErOpHUsIX 3HATb, YMEThb, BIAJCTh COOMGemMcmeyiom cnenpuke U COACPIKAHHIO JIMCIMIUINHDLI U
QCMONCMPUPYVION BO3MOICHOCMb TTOJTYHCHUS 3aBICHHBIX PE3YJILTATOB.

5. O0uwast Tpy10EMKOCTL JIMCUMILINHLL «BHOXMMHYECKHE OCHOBBI KauecTBa 'IPOLyKIMH
pPacTeHUEBOJCTBAY COCTABAACT 3 3auémiblx counuys! (108 yacos).

6. Mudopmauns 0 B3aMMOCBA3H H3YHACMBIX JIMCLMILIMI H BONPOCAM HCKIIOUCHUS J1yGiu-
POBaHMS B COJACPIKAHUM JMCLUMILIMH coomeememeyem NeHCTBUTEILHOCTH. Jlnciuimmna «Buoxu-
MHUYECKHE OCHOBBI KayecTBa NPOAYKIHMH PACTCHUCBO/ICTBA) B3AUMOCBSI3aHA ¢ APYIUMH JIMCIIMILIH-
namu OIOIT BO n Yuebnoro miana no Hanpasienuio 35.03.03 Arpoxumus u arponousosee-
HHe U BO3MOXKHOCTb 1yOJIMPOBAHMS B COAECPKAHUHM OTCYTCTBYET.

7. Ilpencrasnennas IlporpamMma npejnosaraet UCnosib30BaHUE COBPEMEHIHBLIX 0Opa3oBa-
TEJAbHBIX TEXHOJIOTHH. HCIIONb3yEeMbIe NIPH PCAIM3ALMN PA3IMUHBIX BU/I0B yueOHo#i paboThi. dop-
Mbl 00pa30oBaTeIbHBIX TEXHOJOTHI_coomeememeaylom cielMPpUKe AUCUMILIMHDL.

8. [Ilporpamma aucuuninibl BHOXHMHYECKHE 0CHOBBI Ka4eCTBA NPOAYKIMH PACTCHIE-
Bo/cTBA. Bujibl. cozepikaHie M TPYAOEMKOCTb CAMOCTOATENBLHON PaboThl CTY/ICHTOB, MPE/ICTAB-
nennbie B llporpamme. coomeemcemeyiom TpedOBaHMAM K MOArOTOBKE BBIMYCKHUKOB, CO/CPIKA-
twmest B0 @I'OC BO nanpasienuns 35.03.03 Arpoxumusi M arponoysoBe/ieHue.

9. Ilpencrapnennble 1 onucannbie B [Iporpamme Gopmbl mexyuyen oueriku 3uanmii (onpoc,
KaK B (popme 00CYKICHHS OTAEILHBIX BONPOCOB, TaK M BBLICTYIUICHHS M Y4acTHE B J1MCKYCCHSX,
JMCMyTaX, y4acTHE B KOHTPOJIbHBIX padOTax, caMoCTOATE/bHAs MOAIOTOBKA K 1abopaTopHO-
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MPaKTHUYCCKUM 3aHSTHSM), coomeememayiom cnelupuke JTUCIUIUTHHD 1 TpeOOBaHUAM K BbIMYCK-
HIKaM.

dopmMa NPOMEKYTOUHOrO KOHTPOJISE 3HAHWH CTYACHTOB, MPEJyCMOTPCHHAs [Iporpammoi,
OCYIIECTBASETCS B (popMe 3a4eTa W IK3aMeHa UTO coomeéemcmegyem CTaTyCy JMCUMIUIMHBL, Kak
JWCIMTNIINHBL BAPHATHBHON YacTH yueGHOro HHMKIa, POPMHUPYEMOii yyacTHHKamMu 0OpasoBaTeib-
Hbix otHomeHui — 1 ®I'OC BO nanpasienus 35.03.03 Arpoxumust 1 arpono4BoBe/IeHHC.

10. ®opMbl OLIEHKH 3HAHMHM, NpecTaBientbie B [Iporpamme, coomseememsyiom crenupuke
JIMCUMITIHHBI U TPeOOBaHUAM K BLINTYCKHHKaAM.

11. Yuebno-MeToauueckoe obecrieyente JUCLIHUILUIMHbL TIPEeJICTaBIeHO: OCHOBHOW JIMTEpa-
Typoii — 2 uctounuka (6a30Bblil yueOHUK), JOMONHATENLHON TUTEPATYpOi — 3 HAMMEHOBaHMS, Mn-
TepHeT-pecypchl — 6 WCTOYHHKOB M coomeéemcmgyem TpebOBaHUIM ®I'OC BO wnamnpaBicHus
35.03.03 ArpoxHMHs H arponoYBoBe/eHHE.

12. MatepuaibHO-TEXHHYECKOEe OOecneyeHne JUCIHUILIMHBI  COOTBETCTBYET crienupuKe
JHCIUMTLTHHDL «BHOXMMHYECKHE OCHOBBI KAuecTBa MPOAYKIMM PACTEHUEBOACTBY M 0OecreduBacT
MCIIOJIb30BAHUE COBPEMEHHBIX 00pa30BaTENbHBIX, B TOM YUC/EC MHTEPAKTUBHLIX MCTO/0B o0yue-
HUS.

13. MeToiMyeckre peKOMEHIalliK CTY/IeHTaM M METOIMYECKHE PEKOMEHIalMK Mperno/iaBa-
TeNsIM M0 OPraHu3alii 00yUeHHs 10 JUCHHMILIMHE JAI0T MPEJCTaBIeHHE O CrielnpuKe 00y4eHus
Mo AMCHMIUIMHE « BHOXMMHYECKHE OCHOBBI KaueCTBa MPOAYKIHHA PACTCHUEBOJICTBY.

OBILIUE BbBIBO/bI

Ha ocHOBaHMM NMPOBEIEHHON PELEH3WH MOXKHO CIENIaTh 3aKII0UYEHHE, YTO XapaKTep, CTpyK-
Typa M cojeprkaHue pabodel MporpaMMbl AHCLHMILIMHBI « BHOXMMHYECKHE OCHOBBI Ka4yecTba Mpo-
aykuuu pactennesoactsa» OINOIT BO no nanpasnenuio 35.03.03 Arpoxumusi  arponotBose-
JleHHe, HANpaBICHHOCTH ATPOXHMHYECKOe ofecredenue arpoTeXHonorui, I'eonHpopalnoHHoe
obecrieyeHne NOYBEHHO-3eMEIIBHBIX PeCyPcoB (KBAIM(HUKALHS BBITyCKHUKA — OaKaaBp), pazpabo-
rannas Hosukosbiv H.H. 1.6.1., npodeccopom, I'masynosoit O.A., K.X.H., IOIEHTOM Ka(eapbl ar-
POHOMMYECKOM, OHOTOTHYECKOW XUMHH U PaIMOJIOTHH, COOTBETCTBYET tpebosannsm PI'OC BO,
COBPEMEHHBIM TPeOGOBAaHUSIM SKOHOMHMKH, PbIHKA TPY/a U MO3BOJMT TPU €€ peai3aliy yCreHo
obecreunTh GOPMHUPOBAHKE 3aIBIEHHBIX KOMITETEHIIUM.

Penensent: JImutpeBckas U.W.. 3apeayiolunii kadeapsr XUMUHU, J1.C.-X.H.
/
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