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AHHOTALIUA

paboueit mporpammbl yueoHou auctuiniabl b1.0.45 «buoxuMuueckue OCHOBBI Ka-
YyecTBa MPOJYKUMU PACTEHUEBOACTBA» MJIsi MOATOTOBKM OaKallaBpOB IO HaIpaBJe-
Huto 35.03.03 — ArpoxuMusi U arporiOYBOBEJECHHUE, HANIPABICHHOCTA ATpOXUMHYE-
cKoe oOecrnieyeHne arporexHoioruii u I'eonHpopmalioHHoe oOecrieueHre MOYBEH-
HO-3E€MEJIbHBIX PECYPCOB.

Heabio ocBOeHHMs] AUCHUIIUHBI «BHOXMMHWYECKHE OCHOBBI Ka4yeCTBa IPO-
IOYKIIUWA PACTEHUEBOJCTBA» SBISICTCS (DOPMUPOBAHHE y CTYICHTOB COBPEMEHHBIX
3HaHWM, YMEHUW U HABBIKOB B 00JACTH XUMHYECKOTO COCTaBa pacTeHui, (opMupo-
BaHMS KA4eCTBA U OE30MACHOCTH PACTUTEIHLHOW MPOAYKINH ISl UX UCIIOIH30BaHUS B
poecCHOHANTbHON NEATeTFHOCTH TPU OOOCHOBAHWHM TEXHOJOTHUN BBIPANABAHUS
CEIbCKOXO3SUCTBEHHBIX KYJIBTYP ¥ MPUMEHEHUSI yAOOpeHUI. 3HaHUSI, TOTyYeHHEIE,
B TOM YHCJIE, C IPUMEHEHUEM LIU(PPOBBIX TEXHOJIOTUN (Harmpumep, oOpa3oBaTelbHbIE
onnaitH-tatdopmel Stepik, Webinar u Zoom, Google-popmsl i1 opranuzaiuu 00-
paTHOM CBSI3U), MO3BOJIAT HE TOJBKO YCHEIIHO OCBAaUBATh MOCIEAYIONIUE JTUCIIUILIU-
HBI, HO ¥ MCMOJIb30BaTh UX B OynyIiei npodeccnoHanbHOM qeITeTbHOCTH.

MecTo AUCHUNIMHBI B Y4€OHOM IJIaHe: JMCIMIUIMHA BKIIOYEHAa B 00s3a-
TEJIbHYIO YacTh YUEOHOTO IJIaHa 10 HarpayieHHto noarotToBku 35.03.03 Arpoxumus
u arponiouBoBesieHre. OcBanBaeTcs B 8 ceMecTpe.

TpebGoBanus K pe3yaibTaTaM OCBOEHHS IMCHUILIMHBI: B PE3yJbTaTe OCBOE-
HUS JUCHUIUIMHBL popmupyroTcs caeayrome kommereHimu: OIIK-5.1, OIIK-5.2,
OIIK-5.3.

KpaTkoe cogepxxanue IMCUMIJIMHBI: JUCIHUIUIMHA BKJIIOYAET B ceOs YeThIpe
pazzena: OCHOBHBIE OPraHUYECKUE BEUIECTBA PACTEHHM W UX 3HAYEHHE B MHUTAHUU
YEJIOBEKa U KOPMJICHUH JKUBOTHBIX; OMOXUMUYECKANA KOHTPOJIh KaueCTBA PACTUTEITh-
HOM NPOIYKIMHU; KOHTPOJb COJIEPKAHUSI HUTPATOB M TSKEIBIX METAJJIOB B PacTu-
TEJIbHOW MPOAYKIMH; OMOXUMUYECKHE OCHOBBI (DOPMUPOBAHUS KayecTBa ypoxas Ha
IIpUMEpE PaA3IMYHBIX CEJIbCKOXO35MCTBEHHBIX KYJNbTYp. B mepBoM paznene msnoxe-
HbI CBEJICHUS O BAXKHEWIIMX OPraHUYECKHUX BEUIECTBAX PACTEHUHN M UX BIUSHUM Ha
KA4eCTBO PAaCTUTEIBbHOM MPOAYKUMU. MaTepuan BTOPOro pasiesia UMEET MPaKTUKO-
OPHEHTUPOBAHHYIO HANPaBJIECHHOCTb. B HEM paccMaTpuBaroTCd METOAbI OLIEHKU Ka-
YECTBA ypOKasi CEIbCKOXO3AMCTBEHHBIX KYJIbTYP U METOJbI €r0 KOHTpOJIL. B TpeTh-
€M pazJiesie pacCMaTPUBAKOTCS IPUYHUHBI HAKOIUIEHHUSI U BO3MOKHBIE ITyTH CHHYKEHHUS
COJIEP’KAHUSI HUTPATOB U TSKEJBIX METAJUIOB B PACTUTEILHOM MpoayKiuu. B ueTBep-
TOM pa3liesie pacCMaTPHUBAIOTCS OMOXMMHUYECKHE MOKa3aTeNd KauyecTBa U OMOXUMHU-
YECKHUE IPOLIECCHl, MPOUCXOIAIIME B PACTUTEIBHON MPOAYKLMH IPU CO3PEBAHUM,
XpaHEHUU U TepepadoTKe Ha MPUMEpE PA3NUYHBIX TUIOB CEIbCKOXO3SHCTBEHHBIX
KyJapTyp. B 1ie1om mociie u3ydeHus: JUCUHUILIMHBI «bHUOXUMUYECKUE OCHOBBI Kaue-
CTBa MPOAYKIIMU PACTEHUEBOJCTBA» BBIMYCKHUKU OyAyT MOATOTOBJICHBI MPUMEHSTh
3HaHUS, YMEHUS M HaBBIKM M0 XMMUYECKOMY COCTaBY pacTeHUl U (HOpPMHPOBAHUIO
KauecTBa M O€30MaCHOCTH PACTUTENBHOU MPOIYKIUMU MPU OOOCHOBAHUM COBPEMEH-
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HBIX TEXHOJIOTMI BBIPAIMBAHUS CEIbCKOXO3SIICTBEHHBIX KYJIbTYp U MPUEMOB PETy-
JMPOBAHMS MUTAHUSA PACTEHHM, OLICHKE MUILEBOM, KOPMOBOM 1IEHHOCTU PACTUTEIh-
HOM MPOAYKIIMHU U €€ MPUTOTHOCTH JJI1 COOTBETCTBYIOIIEH MepepabOoTKH.

O0mas TpyA0€MKOCTh TUCUMILIMHBI 4 3au€THBIX eAuHUIIbI (144 vaca).
IIpoMe:KyTOYHBII KOHTPOJIb — 3a4€T C OLIEHKOM B § CEMECTpeE.



1. Heab ocBOeHUST MCHUTIIMHBI

Leabio ocBOeHMSI TUCHUILUIUHBI «BUOXMMUYECKUE OCHOBBI KauecTBa IIPO-
OYKIIMHA _PACTEHUEBOJICTBA» SIBISETCS (HDOPMHPOBAHHE Yy CTYACHTOB COBPEMEHHBIX
3HaHWW, YMEHUW W HaBBIKOB B 00JIACTH XMMHUYECKOTO COCTaBa pacTeHUH, GOopMUPO-
BaHMS KA4eCTBA U OE30TIACHOCTH PACTUTEIHLHOW MPOAYKINH ISl UX UCIIOIH30BaHUS B
poecCHOHANTbHON NEATeTFHOCTH TPU OOOCHOBAHWM TEXHOJOTHUN BBIPANTUBAHUS
CEIBCKOXO3SUCTBEHHBIX KYJIBTYP ¥ MPUMEHEHUSI yAOOpEeHUI. 3HaHUSI, TOTyYeHHEIE,
B TOM YHCJIE, C TPUMEHEHNEM MU(PPOBBIX TEXHOJIOTUN (Hampumep, oOpa3oBaTeIbHbIC
onnaiH-aTdopmel Stepik, Webinar u Zoom, Google-hopmser s opraauzanuu 00-
paTHOM CBSI3M), MO3BOJIAT HE TOJBKO YCIEIIHO OCBAMBATh MOCIICIYIOIINE TUCITUTLIN-
HBI, HO ¥ HCTIOJIb30BaTh UX B OyayImiei mpodeccnoHaabHOU NeaTeTbHOCTH.

2. MecTO IMCHUILUIMHBI B y4eOHOM Mpouecce

HuciuminHa «bUOXMMUYECKHE OCHOBBI KadecTBa MPOIYKLIMUA PACTEHHEBO/I-
CTBa» OTHOCHUTCS K 00s3aTenbHOM yactu biioka 1 «/{ucuumnmunel (Moaynn)» yueOHo-
ro riaHa HamnpasiieHus: noAroToBku 35.03.03 — «ArpoxuMusi U arporOYBOBECHUEY
M0 HANpPaBJICHHOCTAM ATPOXMMHYECKOE OOecreyeHue arpoTexHojoruii u I'eoun-
(dopMarmoHHoe obecrneueHne TOYBEHHO-3eMEIbHBIX PECYPCOB.

HuciumirHa «bHOXMMUYECKHE OCHOBBI KadyecTBa MPOAYKLUHUU PACTEHHEBO]I-
cTBay peanusyercsi B cooTBeTcTBUU ¢ TpedboBanusmMu GI'OC, OIIOII BO u Yue6GHoro
raHa no HanpasiaeHuto 35.03.03 — « Arpoxumusi U arporno4YBOBEICHUE)» MO HAMPaB-
JCHHOCTSIM ATpoXuMuieckoe o0ecredeHne arpoTexHonoruii u I'eonnpopmanmonnoe
o0ecreyeHrne MOYBEHHO-3EMENbHBIX PECYPCOB.

[IpenmecTByomuMu KypcamMu, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
TUCHUIUIMHA «BbHOXMMUYecKre OCHOBBI Ka4eCTBA MPOAYKIIMU PACTEHUEBOJICTBAY» SIB-
astoTes «Arpoxumusy, «bruoxumus pactenuii», «MeTolibl arpOXUMMUYECKUX HCCIIe-
JTOBAHUN).

OCOOEHHOCTBIO JUCHUIUIMHBI sIBJIsIeTCS (OPMHUPOBAHUE Yy CTYJIEHTOB COBpE-
MEHHBIX MPEJACTABICHUA O XUMUYECKOM COCTAaBE PAaCTEeHU U OMOXMMUYECKUX OCHO-
Bax KauyecTBa U 0€30MaCHOCTH PACTUTENbHON MPOIYKIMHU, TOATOTOBKA UX K IIpHUMeE-
HEHUIO CBEACHUN O OMOXMMHUYECKUX IMPOLIECCaX U XMMHUUYECKOM COCTAaBE PACTUTEIb-
HOM TIpoMyKIuu B MpodeCcCHOHANBHON AesTeNbHOCTH. KpoMe Toro, maHHasi AUCITH-
TUTMHA SIBJISIETCST 0a30BOM NIl BCEX YUEOHBIX JAMCIUIUINH, UCIIOIB3YIONINX CBEICHHUS
0 XMMHUYECKOM COCTaBE OPTraHU3MOB M KaU€CTBE PACTUTEIBHON MPOAYKIIUY.

Pabouast mporpamma AMCHUIUIMHBI «BHOXMMUYECKME OCHOBBI KayecTBa IPO-
JTYKIHUKU PAaCTEHUEBOACTBA» JJIsl HHBAIUIOB U JIUI[ C OTPAHUYEHHBIMU BO3MOKHOCTS-
MU 37I0pOBBSl pa3zpabaThIBaeTCs MHAUBUIYAIbHO C YYETOM OCOOCHHOCTEH mcuxodu-
3UYECKOT0 Pa3BUTHUS, MHIUBUYAIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3/I0POBbS TAKUX
00yJaroImmxcs.



3. [lepeyeHb MIAHUPYEMBIX Pe3YJIbTATOB 00y4YeHHs MO JMCUMILINHE, COOTHECEHHBIX € IVIAHUPYEMbIMH pe3yJibTaTAMU
O0CBOEHHsI 00pPa30BaTe/IbHOI MPOTrPaMMBbI

O6paBOBaT€HBHBI€ PE3YyJIbTaTbl OCBOCHHA JUCIHITINHBI O6y‘IaI-OHII/IMC$I, MpeaCTaBJICHLI B Ta6JII/II_I€ 1.

TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUS Y4eOHOH TUCIANIMHBI

Taomuna 1

CHUYECKHE U COBPEMEHHBIE
METO/IbI UCCIIEIOBAHNS B ar-
POXUMUH, arpOTIOYBOBEIC-
HUU U arpO3KOJIOTHH

CHUYECKUX U COBPEMEHHBIX OMO-
XUMHUYECKUX METOJI0B OLEHKU
KayecTBa MPOAYKLUHU pacTeHUe-
BOJZICTBA, UCIIOJIb3YEMBIX AJIs
AKCIIEPUMEHTAIbHBIX HCCIIEN0-
BaHUH B 00JaCTH arpOXUMUH,
arporo4BOBE/ICHUS U arpoIKo-
JIOTHUH.

IIUIO U3 IOCTYIHBIX UCTOY-
HUKOB (B TOM YHUCJIE 3JIEK-
TPOHHBIX U Web-pecypcoB) u
OCYIIECTBISATH BEIOOP METO-
JIOB U MTOJIXOJIOB JIJIS IPOBE-
JICHHSI SKCTIEPUMEHTATBHBIX
HUCCIICIOBAHUN B arpOXHMHH,
arpono4YBOBCICHUHN U arpO3KO-
JIOIruu.

Ko Coneprxanne B pesynpTaTe m3ydenus yaeOHON NTUCIMILTAHEI 00YYarONTHecs TODKHBL:
No KOMMeTeHInH | MHAUKaTOphl KOMIIETCHIIUN
wn | <OMIe (nmm e€ ya- (mmst 3++) 3HATh YMETh BJIAJIETh
TCHIHN
CTH)
1. |OIIK-5 |CmocobeH k OIIK 5.1. [IpoBoaut 1abopa- |OCHOBHBIE METOABI OHOXMMHYE- | IPUMEHATH COBPEMEHHbIC OMO- | HAaBBIKAMHU aHAIMTHYECKOH paboThI
Y4YacTHIO B TOPHBIC aHAJIU3BI 00PA3LOB  |CKOTO aHAlM3a PACTUTEIBHOU MPO- | XUMHYECKUE METOIBI ISl OIpe- | IO ONPEIeNICHUI0 OMOXUMHIECKUX
NPOBEJICHUH | MOYB, PACTEHHMI U y100pe- AYKIUM U METOAMKY OTOOpa pac-|JelieHHs MoKa3aTeleil KauecTBa |oKa3aTeliel, HCIONb3yeMbIX IPH
OKCIIEPUMEH- | HUM THTEIIBHBIX TPO0; OMOXMMHYECKHE | M 6€30MaCHOCTH MPOIYKIINH OLICHKE KauyecTBa M 0€30M1acHOCTH
TaJIbHBIX HC- MOKa3aTedd KadecTBa M 0Oe30mac- | pacTeHHEBOJICTBA. pacTUTENLHOM MPOIYKIMKA HaBbIKa-
CJIEJIOBaHU B HOCTH PACTUTEIHLHON NPOIYKIIUUA U MH 00pabOTKH ¥ UHTEPIIPETALINH
npodeccro- METOBI UX OINPE/ICIICHUS. uHbOPMALHH.
2. HAJILHOM 1A= 1 OTIK 5.2. Tlox pykoBoz- TEOPETUYECKHE OCHOBBI n3aii- | [IpOBONTH SKCIIEPMMEH- HaBBIKAMH PKCHEPHMEHTATbHOM
TCIRHOCTH CTBOM crienanmcra doiuee Ha KCIIEPUMEHTOB B O0JIACTH | TAJIbHBIE HCCIICOBAHNUS B paboThI KCCIeIOBaHUS B 00IacTH
BBICOKO# KBanu(puKaum arpoOXvUMUH, arporoOYBOBEICHUS U | 00JJACTH arpOXUMHMH, arporoy- | arPOXMMUM, arpOIIOYBOBEICHUS U
YHaCTBYCT B IIPOBCNICHAN arpodKOJIOrHH. HAIIPABJICHHBIX HA | BOBEICHUS M arPOIKOJIOTHH. arpodKOJIOTHH. HAIPABJICHHBIX HA
OKCHCPUMCHTAIIBHBIX HCCIIC- | yj3yyenpe kadecTBA MPOAYKLIMK | HAIIPABICHHBIX HA U3YYEHUE |M3YydEHHE Ka4eCTBa MPOAYKIUH
JIOBAHMUA B 061ACTH arpOXH- PacTEeHUEBOCTBA. Ka4yeCTBa MPOAYKLHUH PACTE- |PACTCHUEBOACTBA
MHH, arpONOYBOBEICHUS U
HUEBO/JICTBA.
arpOdKOJIOTHH.
3 OIlIK-5.3. Mcronb3yeT K1ac- | TCOPETHYSCKHAE OCHOBBI KJTac- | aHAJIM3HPOBATh HH(POpMa- OCHOBHBIMH KJIACCHYECKUMU U

COBPEMEHHBIMH OMOXUMHUYECKH-
MH METOJIaMH OIICHKH KauyecTBa
MPOJIYKITUHA PACTEHUEBOICTBA,
UCIIOJIb3YEMBIX JJIS SKCIIEPUMEH-
TaJILHBIX UCCIIENO0BaHUM B 00J1a-
CTHU arpOXUMHH, arporIOYBOBE/IE-
HUS U arpOdKOJIOTHH.




4. CTpyKTYypAa U cCoepKaHue TUCHUIINHBI

4.1 PacnipeeJieHne TPyA0EMKOCTH TMCIUILIMHBI IO BUIaM padoT

Imo cemecTpam

O6m1ast Tpy10EMKOCTh TUCIUILUIMHBI cocTaBisieT 4 3ad.en. (144 4daca), ux pac-

npeeeHue mo BuaaM paboT ceMecTpaMm MpeACcTaBIeHO B Tabmuie 2.

Tabmura 2
PacnpenesieHue Tpy10éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT M0 ceMecTpam
TpyroéMkocThb
Buna yueOHo# padoThI B 1.4. mo cemecTpam
yac.
Ne 8
OO01mast Tpy10€MKOCTh TUCIUILIMHBI 10 Y4eOHOMY IIJIaHY 144 144
1. KonTakTHas padora: 60,35 60,35
AynuTopHasi padora
8 MOM Huciue:
qnexyuu (J1) 30 30
nabopamopnvle pabomuwl (JIP) 30 30
KOHMAKmMHas paboma Ha npomexcymourom konmpone (KPA) 0,35 0,35
2. CamocrosiTenbHasi padora (CPC) 83,65 83,65
camocmosmesnbHoe U3yueHue pazoenos, Camono020moeKa
(npopabomka u nogmoperue 1eKyuoOHH020 Mamepuaia u ma-
. 74,65 74,65
mepuana y4eOHUKo8 u yueOHbIX N0CoOUll, NOO20MOBKA K 1a00-
PAMOPHBIM U NPAKIMUYECKUM 3AHAMUAM, KOIOKSUYMAM U M.0.)
Iloocomoska k 3auémy/ 3auémy ¢ oyeHKou (KOHmMpo.iv) 9 9
By npomMeKyTOYHOTO KOHTPOJIS: 8 ceM.-3a4eT C OIICHKOH

4.2 Conep:kanue JUCUUIINHBI

Ta6muma 3
TemaTuyeckunii JIaH y4e0HOM TN CHUNIINHBI
HanmeHoBaHMe pa3e/ioB U TeM AynuTopHas padora BueayauTopn
e Bcero
JUCUMIIUH (YKPYITHEHHO) JI 113 JIP | IIKP |as padora CP
BBenenne 1,5 1 - - - 0,5
Pazjen 1. OcHoBHBIE OpraHnyecKue
BellleCTBA PACTEHUI M MX 3HAYEHHE B 57,5 1 ) 14 ) 32,5
MUTAHUHU YeJI0BEeKA U KOPMJIEHUH KH-
BOTHBIX
Pa3znen 2. Bnongnqecliuﬁ KOHTPOJIb 16 4 ) 2 ) 10
KA4eCcTBA PACTUTEILHOM NMPOAYKIHH
Paspnen 3. KoHTpOJb conep:kaHusi HUT-
PATOB U TAXKEJBIX METAIOB 18 4 - 4 - 10
B PAaCTUTEJIBHOI MPOIYKIHH
Paznen 4. Buoxumuueckue 0CHOBbI
(popmupoBanus KayecTBa ypo:Kas Ha 50,65 10 ) 10 30,65
npuMepe pa3inYHbIX CeJIbCKOXO035Tii-
CTBEHHBIX KYJIbTYP




HanmeHoBaHMe pa3je/ioB U TeM Beero AynuTopHas padora BueayautopHn
JUCUMIUINH (YKPYITHEHHO) JI 113 JIP | IIKP |as padora CP
KOHMAaKmHuas paboma Ha npomencymoy- 035 i i i 035 i
HOM KOHmMpOJle ’ ’
Bcero 3a 7 cemectp 144 30 - 30 0,35 83,65
HToro mo tucumMmninHe 144 30 - 30 0,35 83,65

BBenenue

Copepxanue u 3a1a4i y4eOHON AUCIMILTUHBI « bHOXMMHUYeCKre OCHOBHI Kaye-
CTBA NMPOAYKLHUU PACTEHUEBOACTBA» U €€ 3HAYEHUE JUISl U3YYEHHsS] XUMUYECKOIO CO-
CTaBa CEJIbCKOXO3SIMCTBEHHBIX PACTEHUMN U MOJIy4€HUSI BBICOKOKAYECTBEHHOM, DKOJIO-
TMYECKU YMCTOM PACTUTEIBbHOM NPOAYKUMH. McTopus pa3BuTus UCCIENOBaHUU IO
BBIICHEHUIO XMMUYECKOTO COCTaBA PACTUTENIBHOW NPONYKIMHU. PAKTOPBI T€HOTUIIN-
4ecKO M (PEHOTUNMHUECKONW HM3MEHUMBOCTH PACTCHUM, YIyYINAIOIUE XUMUYECKHIA
COCTaB PACTUTEJILHOM MPOAYKIMHU. Mcnob30BaHME CBEICHUM O XUMUYECKOM COCTa-
B€ PAaCTEHUN M OMOXMMHUYECKMX OCHOBAaX KaueCTBa PACTUTENBHON MPOAYKLUUU IpU
000OCHOBAaHMH TEXHOJIOTMM BBIPAIMBAHUS CEIbCKOXO3AWCTBEHHBIX KYJIbTYp U IpH-
MEHEHHS y100pEHUH.

Pa3nen 1. OcHOBHBIC OPraHMYeCKHe BelIeCTBA PACTEHHI U UX 3HAYECHHUE

B IMTAHUHU Y€J10BEKA U KOPMJICHHH KUBOTHBIX

Tema 1.1. YrieBoas!

OO6mas xapakTepucTka yrieBoAoB. Knaccudukaius yriaeBo1oB Mo CTPYKType
MOJIEKYJT (WJIM XUMUYECKOMY CTPOEHHIO): MOHOCAaXapH/ibl, OJUTOCaxapHbl, MOIUca-
xapuzsl. Knaccuduxaius yraeBoioB B 3aBUCUMOCTH OT y4acTHsl B OOMEHE BEIIECTB
OpraHM3MOB YEJIOBEKa W KUBOTHBIX: YyCBOsieMble (TJIIOKO3a, (pyKTO3a, caxaposa,
Kpaxmai) U HeycBOsieMble (Ipylma «MITKUX» MUIIEBBIX BOJOKOH — NEKTUHOBBIE Be-
IeCTBA, UHYJIMH, KaMeIu, NEKCTPaHbl, (UTUHOBAS KUCJIOTA U TPYIIA «TPYOBIX» MH-
IIEBBIX BOJOKOH — KJIETYaTKa, TEMHILIEIUTION03bI, IMTHUH).

®dusnonornyeckue (GyHKIUN YCBOSAEMBIX YTJIEBOIOB B OPraHU3Max 4YeJIOBEKa U
JKUBOTHBIX: SJHEPreTUUECKas, IJIaCTUYECKAs, PETYIIATOPHAsL, CTPYKTYpHasl, 3allluTHa,
OIIOpHas, pe3epBHAsl, peleNTOPHAsA. 3HAYECHHE JIETKOYCBOSIEMBIX YITIEBOJIOB B JKH3HE-
JESITEIBHOCTH Y€JIOBEKAa U JKUBOTHBIX, CyTOUHAsl MOTPEOHOCTh YKa3aHHBIX OpraHu3-
MOB B 3TuX BemecTBax. ColaepikaHue U Ka4eCTBEHHBIM COCTaB JIETKOYCBOSEMBIX YI-
JI€BOJIOB B PACTUTEIBHON NMPOIyKIUHU. buonornyeckue GyHKIUN HEYCBOSEMBIX yrJe-
BOJOB M MX 3HAYEHHE B JKU3HEACATEIBHOCTU YEJIOBEKA U KUBOTHbIX. CyTOUYHAs IO-
TpeOHOCTh YelIOBEKa M KUBOTHBIX B HEYCBOsIeMbIX yrieBoaax. ConepikaHue u Kaue-
CTBEHHBIM COCTAB HEYCBOSEMBIX YIJIEBOJIOB B PACTUTEIBHON IPOIYKIIUH.

Hcnonp30BaHne yriieBoJOB B MEAULMHE U JUIS TOJYYEHUS MUILEBBIX U XUMU-
YeCKUX NPOAYKTOB MepepaboTKu. BrusHue mpupoaHO-KIMMAaTUYECKUX (HPAaKTOPOB H
peXuMa NMUTaHUS PACTEHUH HA COJAEPIKAHUE YIJIEBOJOB B PACTUTEIBLHON IPOIYKIIUH.

Tema 1.2. Beaku

buoxumudeckas xapakTepuUCTHKa PacTUTEIbHBIX O€NKOB. DYHKIIUU OCIKOB B
OpraHM3Max 4eJIOBEKa M KMBOTHBIX: KaTAIMTUYECKAsl, TPAHCIIOPTHAS, 3alllUTHAS, CO-
KpaTUTeNIbHAs, CTPYKTYpHas (I1acThyeckas), ropMoHaibHasl (peryysiTopHas), CUT-
HaJipHas (perenTopHas), pe3epBHas (3amacaroias), YHepreTuueckas. buojgorunueckue
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(GYHKUMA HE3aMEHUMBIX W JIPYTUX BAXKHBIX [JISl MUTAHUS YEJIOBEKAa U >KUBOTHBIX
AMUHOKHUCIIOT (TPEOHUH, METUOHHH, BaJIMH, JICUIIMH, U30JEHIUH, JTU3UH, (HeHuIam-
HUH, TpUNTO(aH, apruHuH, TUCTUAUH). bruonornyeckue pyHKIUU 3aMEHUMBIX aMH-
HOKHUCJIOT ¥ UX BaXXHEHIIMX aMHUJI0B (TJIMLIMH, aJlaHWH, CEPUH, IUCTEUH, acllaparuHo-
Bas KHUCJIOTA, aclapardH, TIIyTaMUHOBAas KHUCJOTA, [IyTaMWH, TUPO3UH, MPOJIMH).
buonornyeckas IeHHOCTh OEJKOB U PEKOMEHIyeMbI€ HOPMbI UX MOTPEOJIEHUS B TH-
TAHUM YEJIOBEKA U CEIbCKOXO3IUCTBEHHBIX )KMBOTHBIX.

buoxumuueckas xapakTepuCTHKa OEJIKOB Pa3IUYHBIX CENbCKOXO3SICTBEHHBIX
KyJnbTyp. benku 3epHa 3makoBbIX KyJIbTYp U HX XapakTepucTuka. OCHOBHBIE MMOKa3a-
TEJIM KauecTBa 3epHa 03MMOH U sIpOBOM opM mieHuI] (coaepKaHre OEIKOB U ChIPOit
KJICKOBUHBI, HaTypa U CTEKIOBUAHOCTH 3epHa, MK kielikoBHUHBI, 0OeCIIBEUNBaHHE
3epHa). [lyTu ynydimenuss 6M0I0rHUecKOi [IEHHOCTH OEIKOB 3epHa 3J1aKOBBIX KYJIb-
Typ. benku 3epHa 3epHOO0O0OBBIX KyJIbTYp, UX XapaKTEpPUCTUKA U 3HAYCHHE B MUTa-
HUU YeJIOBEKa U KMBOTHBIX. BeJKu BereTaTuBHOW MacChl KOPMOBBIX TPaB U UX 3Ha-
YeHUE B KOPMIICHUU CEJIbCKOXO3SIICTBEHHBIX JKUBOTHBIX. BiusiHue mnpupoaHo-
KJIIMMaTUYECKUX (DAKTOPOB M PEKUMOB MUTAHUS Ha (POPMUPOBAHUE ypoOxkKas U Kaue-
CTBa PaCTUTEJIbHON MPOIYKIIUH.
Tema 1.3. JInnuae!

buoxumuyeckasi XxapakTepuCTUKa OCHOBHBIX T'PYII JUNUIO0B. bruonorudeckue
(GYHKIMM JIMIUAOB: SHEPreTudecKas, CTPYKTypHas, pe3epBHasi, 3allUTHAsI, PETyIis-
TopHas. PacTutenpHbie KUPBl UX OMOXMMUYECKash XapakTepucTuka. buonornueckue
(GYHKIIMH KUPHBIX KUCIOT ceMECcTBa -9 (0JIenHOBAsl KUCIIOTa), cemeicTBa ®-3 (a-
JMHOJIEHOBAs, 3IKO3aNEHTACHOBAasA, JOKO3areKCaeHOBasi KUCIOTHI), CEMEWcTBa M-6
(TuHOMNEBAs, Y-TMHOJICHOBAsA, apaxuJ0HOBasA KUCIOThl). CTpoeHue, CBOWCTBA, OMOJIO-
rudeckne GyHKUMU (GOCPOTUNNAOB U XOJIECTEPUHA U UX COAEPKAHHE B PACTHUTEIb-
HOM npoaykiuu. [luieBas IEHHOCTh PaCTUTENBHBIX KHPOB.

XapakTepucTuka M MPUMEHEHUE pPaCTUTENbHBIX Macenl. JKujakue pacTUTelb-
HbI€ MacJja: MOJACOJHEYHOE, JIbHAHOE, KYKYpPy3HOE, OJIUBKOBOE, TOPUMYHOE, COEBOE,
KacTOpPOBOE, MACJI0O BUHOTPAJHBIX KOCTOYEK. TBEp/able pacTUTENIbHbIE Maciia: Macio
KaKao, MallbMOBOE, MaJbMOSIIEPHOE, KOKOCOBOE, XayJbMyrpoBoe. KoMIOHEHTHBIM
COCTaB W MHUILEBAs LIEHHOCTb XUIKUX U TBEPIBIX PACTUTENbHBIX MACEN, UX UCHOJb-
30BaHMe B (papMaleBTUKE U MepepadaThiBaoIIei MPOMBIIIIEHHOCTH. BriusHue npu-
POTHO-KIIMMATHYECKUX (PaKTOPOB U pEKUMa MUTAHUS PACTCHHUM Ha COAEpKaHHUE Ma-
CeJI B PaCTUTEIbHOU MPOAYKIIUH.
Tema 1.4. Buramnnbl

Ponb BUTaMUHOB B OOMEHE BEILECTB OPraHW3MOB YeJIOBEKa U KUBOTHBIX. ['H-
NOBUTAMHMHO3, aBUTAMUHO3 (SK30T€HHbIE MEPBUYHBIE M SHAOTCHHBbIE BTOPUYHBIE),
runepBuTaMuHoO3bl. Knaccudukanus BUTaMUHOB: MO PACTBOPUMOCTH, OYyKBEHHBIM
0003HaYeHUSIM, XUMUYECKUM HAMMEHOBaHUSAM, (PU3UOJIOTHYECKOMY JeiCTBUIO. Bu-
TaMUHOIO00HBIE BEIIECTBA.

BonopactBopumbie Butamunbl: THaMuH (B1), pudodnasun (B2), maHnToTeHOo-
Bas kucinota (B3), aukorunoBas kuciora (BS, Butamun PP), nupunokcun (B6), dho-
nueBas kuciota (B9 niau BC), kobanamun (B12), ackopbuHoBas kucjaoTa (BUTaMUH
C), 6uotun (Butamun H). Ux pyHkiuu B opraHu3Max yeiaoBeKa M KMBOTHBIX. JKu-
pPOpPacTBOPUMbIE BUTAMUHBI: PETUHOJ (BUTAMUH A) U €T0 MHAUBUIYaJbHbIE IPeICTa-
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BUTEJH, IPOBUTAMUHBI A — KapOTHUHBI, KaJbli(pepoa (Butamud D) U ero uHaIuBuay-
allbHbIE TIPEICTaBUTENN, MpoBUTaMUH D — sprocrepon, Tokodepon (BuramuH E) u
€ro WHJWBHyalbHbIC MpeACTaBUTENN, HAQTOXUHOH (BUTaMUH K) M ero mHauBHIY-
anbHbple TpeacTaBuTed. DyHKIUK KUPOPACTBOPUMBIX BUTAMHUHOB B OpraHM3Max
4eJI0BeKa, KUBOTHBIX M nTull. CyTouHasi HOpMa MOTpeOJeHUs BATAMUHOB JJIs YeJo-
BEKA, CEJIbCKOXO3AMCTBEHHBIX KUBOTHBIX U NTHULl. ColepKaHNEe BUTAMUHOB B PacTH-
TEJIbHON Y dKUBOTHOBOIYECKOM MPOLYKIIUU.

ButamuHomoj00HbIE BEIIECTBA: XOJIMH, HHO3UT, JIUTIOEBAs KUCIOTa, OPOTOBAs

KHUCIIOTa, KAPHUTWH, OWO(MIAaBOHOWIBI, METUIMETHOHUHCYJIb()OHMI, TaHTaMOBas
KHCIIOTa, n-aMUHOOCH30iTHas KuciioTa. OyHKIMM BUTAMUHOTIOTOOHBIX BEIIECTB B OP-
FaHU3Max YeJIOBEKA, CEIbCKOXO3SMCTBEHHBIX KMBOTHBIX W NTHUILl, CYTOYHBIE HOPMBbI
NOTPeOICHUS 3TUX BEIIECTB M UCTOYHUKU UX MOCTYIUICHUs. bruoxumudeckas xapak-
TEPUCTHUKA AHTUBUTAMHHOB. BIUsHHE TPUPOTHO-KIMMATHUYECCKUX (DAKTOPOB M pe-
YKMMOB NHUTAHUS PACTEHUM Ha COJAEPKAHNE BUTAMUHOB U AHTUBUTAMUHOB B IIPOJIYK-
LN PACTEHUEBOCTBA.
Tema 1.5. BemiectBa BTOPUYHOT0 NMPOUCXoxaeHuss. DeHoIbHbIE COeUHEHUS: OK-
CUKOPUYHBIE KHCIIOThI, OKCHOE30MHbIE KUCIIOThI, KyMapuHbl, ¢iaBoHou bl. Katexu-
HbI, aHTOUMaHbl. [lonuMepHbie (HeHOTbHBIE COCIMHEHUS: JINTHUH, 1yOUbHbIE Belle-
CTBa, TAHUHBL. TEpHNEHOMHBIE COENUHEHUA. AJIKAJIOUIHbIE COEAUHEHHUS: IPOU3BOI-
HbIC MHUPHUANHA, MPOU3BOJHBIC XWHOJHWHA W W30XHWHOJIMHA, MPOU3BOJHBIC IypPHHA,
IPOU3BOIHBIC UH]I0IA. POJIb BEIIECTB BTOPUIHOTO TIPOUCXOKICHUS B O€30MIACHOCTH,
OpPTaHOJICTITUKE ¥ (PYHKITMOHAIBHBIX CBOMCTBAX PACTUTEIHHOU MPOTYKITHH.

Pa3nen 2. BuoxuMu4yeckuii KOHTPOJIb Ka4eCTBA PACTUTEIbHON NMPOYKIUH
Tema 2.1. OcHOBHBIE METOAbI AHAJINU32 XUMHYECKOI'0 COCTABA PacCTeHHU

MeTtoasl onpezeneHusi OCHOBHBIX OPraHMYECKHX BEIIECTB MpHU OLIEHKE Kaye-
CTBa ypoKasi CelIbCKOXO3IUCTBEHHBIX KyIbTYyp (O€IKOB, caxapoB, KpaxMaia, ChIporo
KHpa, KIETYATKH, IEKTUHOBBIX BEUIECTB, OPTaHUUYECKUX KHUCIOT, BATAMUHOB U JIp.).
Mertonbl aHanaM3a pacTUTEIbHBIX KOPMOB JJISi OLIGHKU HUX MUTATENbHOW HEHHOCTH U
0e30nmacHOCTH. AHAIM3 BEreTHPYIOIUX PACTEHHHA MPU JUATHOCTUKE MX MHUTAHUS C
1eJIBIO TTPOBEICHHS TTOAKOPMOK M MPOTHO3UPOBAHUS YPOBHS YPOKallHOCTHU CEJIbCKO-
XO3HUCTBEHHBIX KYJIBTYp M KaU€CTBa PACTUTEIILHONU MPOAYKIIUH.

Meronuka otbopa npod mpu aHaIM3e PACTUTEIHHOW MPOIYKIUU (3EpHO 3J1a-
KOBBIX U 3¢pHOOO0O0BBIX KyJIbTYp, CEMEHA MACIMYHBIX PACTEHUHN, KITyOHHU KapTodes,
KOPHETLJIObI, BETE€TATHBHAS Macca KOPMOBBIX TPaB M KyKypy3bl, OBOIIH, IJIOJIbI U
saroael). Buasl (Tumbl) pactutenbHbiX 1po0. [laptus, Toueunas, oObeauHEHHAS U
npeacTaBUTENbHAs TPOOBI, HAaBECKa.

Pasnen 3. KoHTpoOJIb cotepxaHusA HUTPATOB M TSKEIBIX METAJIOB
B PACTUTEJIBHOM NMPOAYKIUH
Tema 3.1. IIpyunHbI HAKOIICHUS M BO3MOKHbIEC IIYTH CHUKEHHUSI COAEP:KaHUSA
HHUTPATOB B PACTUTEILHON NMPOAYKIHHU

Menuko-6nonoruueckre npoOeMbl HAKOIUIEHHsSI HUTPATOB B CEJIbCKOXO3sii-
CTBEHHOM Ipoaykuuu. HuTparel, HUTPUTBI, HUTPO30COCIMHEHHMsI, KaHILIEPOTECHE3,
MeTreMorioOnHemMust. IIpuunHbl HaKOMJIEHUSI HUTPATOB B PACTUTENBHON MPOAYKIIMU:
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IEHETUYECKUE OCOOCHHOCTU PACTEHUM, BIMSIHUE CBETOBOIO U THAPOTEPMUYECKOTO
pPEXMMOB, HeCOAIaHCUPOBAHHOE A30THOE MUTAHUE PACTEHMH (aeUUUT OpYyrux IMu-
TaTEJIbHBIX 3JEMEHTOB), U30BITOUHOE A30THOE MHMTAHMUE, HEAOCTATOK MOJMOJEHA U
OPYTrUX MHUKpPOAJIEMEHTOB. HOpMaTHUBBI IO COEpKAHUIO HUTPATOB, HUTPUTOB U HUT-
po30coeIMHEHHA. MeToabl ONpeneseHUusT HUTPATOB B CEIbCKOXO3SMCTBEHHOM IIPO-
nykuuu. 1yt cHMKEHHs conepKaHus HUTPATOB B PACTUTEIBHOW NMPOMYKLIMH: CO-
3[JaHUE T€HOTHUIOB PACTEHUI C MOBBIIIEHHONW aKTUBHOCTHIO HUTPATPEAYKTa3bl, IpO0-
HO€ BHECEHHE a30THBIX yI00peHuH, cOaTaHCUPOBAHHOE MUTAHNE PACTEHUN MaKpO- U
MHUKPO3JIEMEHTAMU.
Tema 3.2. IIpyunHbI HAKOIUICHUS M BO3MOKHbIC IIYTH CHUKEHUSI COACP:KAHUSA
THXKEIBIX METANJIOB B PACTUTENbHON NPOIYKIMHU

Meauko-61oIoruyeckie MpoOieMbl  3arps3HEHUS  CEIbCKOXO3SHWCTBEHHOU
OPOAYKUUHU TSOKENBIMUA MeTaiaMi. OUeHKa TMTHEeHMYECKOW 3HAYMMOCTH TSKEIBIX
METaJUIOB JUIs 4eJI0BeKa U KkMBOTHBIX U ux II/IK B pacTtuTensHOM npoaykuuu. Arpo-
IKOJIOTHYECKAsl KJIACCU(PUKALUSA CEITbCKOXO3IMCTBEHHBIX PACTEHUHN MO CIIOCOOHOCTH
K aKKyMyJSIIMM TSDKEIIBIX METAJUIOB. METOAbl ONpeneseHusl TSKEIBIX METAUIOB B
pacTuTenbHOU NMpoayKuyu. [IpuynHbEl HAKOTUIEHHS TSDKEIBIX METAJUIOB B PACTEHUSX
Y BO3MOXKHBIC ITyTH CHUKEHUS UX KOHIICHTPALMK B PACTUTEIbHOU NPOLYKIIMH.

Pa3nen 4. buoxumuyeckue 0CHOBBI (POPMHUPOBAHUS Ka4eCTBA YPO:Kasi HA NPH-
Mepe Pa3jIMYHbIX CeJIbCKOX0351iiCTBEHHBIX KYJIbTYP

Tema 4.1. 3epHoBbIe B 3¢pHO0000BBIE KYJIbTYPHI.

XHWMHYECKHI COCTaB 3€pHA 3JIaKOBBIX KyJlbTyp. COCTaB MUHEpaIbHBIX BELIECTB 3€p-
Ha. Pacnpenenenne XMMUYECKUX BEIIECTB B PA3JIMYHBIX YaCTAX 3epHOBKU. CocTaB U
OMOJIOTNYECKas LIEHHOCTh OEIKOB 3epHa. XUMUYECKUN COCTaB U Ka4Y€CTBO KIIEHKO-
BuHBI. [IurmMenTsl, cogepxainuecs B 000J104Kax U 3HI0CTIepME 3epHa U (hak GakTopsl
oOecuBeunBanus 3epHa. [lokazarenn KUCIOTHOCTH 3epHa. M3MeHenue conepxanus
YTJIIEBOOB, JIMIINJ0B, BATAMUHOB, a30TUCTBIX BELIECTB U Ka4ECTBA KIICUKOBUHBI IIPU
CO3pEBaHNN 3epHA. BiusHME yCIIOBHI BBIpAIIMBAHUS U PEKUMA IUTAHKS PACTEHUN
Ha (popMUpPOBaHUE KayecTBa 3€pHa. buoxuMudeckue nporecc mpu nocuaeyoopoyHoM
JO3pPEBAHNUN U XPaHEHUHM 3€pHA. buoxumuueckue U3MEHEHHsI B MOPO300OHHOM U CY-
XOBEMHOM 3€pHE, ITPU CTEKAHUU 3€PHA U €r0 MOBPEXKICHUH KIOIIOM-4epEeNalKkon,
IIPU IPOPACTAHUM 3€pHA. BHOXMMHUUYECKHE U3MEHEHNUs B 3€PHE IIPU CAMOCOTPEBAHNN
¥ TIOBPEXICHUU 3epHa cylkoi. Hakoruienue ahiaTtokCHHOB B 3aIJIECHEBEBILIEM
3epHe. XUMUYECKUH COCTaB 36pHOO000BBIX KynbTyp. OcoOOEHHOCTH COCTaBa OENKOB,
yIJ€BOJIOB, BATAMHHOB, MUHEPAJIbHBIX BEIIECTB B ceMeHax 0000BBIX pacTeHuil. buo-
XUMHUYECKHE MPOLIECCHI MIPH CO3PEBAHUM, MTOCICYOOPOYHOM JO3PEBAHUU U XPAHEHUU
3epHa. BausiHue NpupoHO-KIMMAaTHYECKUX YCIOBHM, OPOLIEHUS U PEKUMA TUTAHUS
pacTeHui Ha HaKOIJIEHHE OEJIKOB U YIIIEBOIOB B 3€pHE 3€pPHOOOOOBBIX KYIBTYP.
Tema 4.2. Maciau4Hble KYJbTYPbI.

XUMHYECKAN COCTAaB CEMSIH MACJIWYHBIX PACTEHUM. XAapAKTEPUCTUKA PACTHU-
TEJIbHBIX Macel OCHOBHBIX MACJIMYHBIX KYyJbTYp. XHMHUYECKHH COCTaB >XMBIXOB.
broxumuueckue npouecchl IpU CO3PEBaHUHU, MOCIEYOOPOUYHOM J03PEBAHUU U Xpa-
HEHUHU MAacJIMYHbIX CEMsH. BiusHue NpUpOIHO-KIMMAaTUYECKUX YCIOBHM, OPOILICHHUS
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U peXHMa MUTaHWUSA PACTEHUI Ha HAKOIUICHHE M KayeCTBEHHBIH COCTaB Maclia B ce-
MEHaX MAaCIHUYHBIX PACTCHUH.
Tema 4.3. Kaprodeab u KOpHEIIOAbI.

Xumuueckuil cocraB kiyOHel kaptodens. OcoO0eHHOCTH pacnpeeNeHus Xu-
MHYECKHX BEIIECTB B PA3JIMYHBIX YACTIX KiIyOHel. Mi3MeHeHrne XuMHUUecKoro cocra-
Ba KIIyOHe# kaprodens mpu cozpeBaHud. POpMHUPOBAHNE KYIMHAPHBIX U TEXHOJIO-
THYECKUX CBOMCTB KiIyOHeil kapTtodens. dakTopbl, CHIDKAIOIMIME HAKOIUICHHE B
KIyOHSIX KapTodens perylHpyIOIHii caxapoB U CBOOOIHBIX aMUHOKHUCIIOT. BiausHue
IPUPOTHO-KIMMATHYECKUX (PAKTOPOB, YAOOPEHUN U APYTUX YCIOBUM BBIPAIUBAHUS
Ha KauecTBO KiIyOHeHl kaprodens. buoxumuueckue mporeccsl B KIyOHAX KapTodens
npu XxpaHeHuu. bruoxumudeckuii coctaB MpOAYKTOB NepepaboTKu KapTodens: 3aMo-
pakuBaHue Ha KapTtodenb (ppu, IPOU3BOACTBO YHUIICOB, CyX0e KapTodenpHoe Mmope.
XuMUYecKuil coctaB KOpHEIuoAoB. OCOOEHHOCTH pacIpeeleHus caXxapoB, a30TH-
CTBIX BELIECTB M BUTAMHMHOB B PA3JIMUYHBIX YACTSIX KOPHEIUIONOB. buoxumuyeckue
npolecchl MpHU CO3PEBaHUM W XPAHEHWU KOPHEIUIONOB. BrusHue npupoaHo-
KJIMMAaTHYECKUX YCIIOBH, OPOIICHUS U pEXHMMa MUTAHHUsS Ha HAKOIJICHHE Caxapos,
BUTAMHMHOB W a30THCTBHIX BEUIECTB B KOpHEIUIOAaX. XUMUYECKHI COCTaB KOpHS ca-
XapHOH cBekJbl. [lokazaTenu XMMHYECKOIO COCTaBa, XapaKTEpU3YIOIIME KadyeCTBO
caxapHOil cBeK/bl. BnusHue BHEMHUX (aKTOPOB Cpelbl Ha KaueCTBO XUMHUYECKOTO
cocTaBa caxapHOW CBEeKJbl. ONTUMHU3AIMS YCIOBUI CaxapOHAKOIICHUS! B KOPHETLIO-
Jax caxapHoul cBekibl. [IpeBpailieHne yrieBoJOB M a30THUCTHIX BEIIECTB BO BpeMs
3MMHETO XPaHEHUsI CaXxapHOW CBEKJIBI.

Tema 4.4. OBouIHbIE KYJIbTYPHI.

XUMHYECKHI COCTaB OBOIIEH (TOMATHI, epelt, bakinaxas, orypei). OcodeHHOCTH
CTPOEHHS OBOIIEH (TOMATHI, Mepell, OakiIakaH, OTypel]) U paclpeiesieHue B HUX OC-
HOBHBIX XUMHUYECKHX BelIecTB. BHOXMMIUecKkue mpouecchl B CO3PEBAIOLINX OBOIIAX
(Tomartsl, epen, 0akiaxas, orypeir). @opMupoBaHue BKyca, apoMaTa U MUTATEeNb-
HBIX CBOICTB OBOIIEH (TOMATHI, Mepel, 6akiakaH, Orypell) Mpu CO3pEeBaHUU U 101
BJIIMSIHUEM TPUPOJTHO-KIMMATUYECKUX (PaKTOPOB, OPOILIEHHS, IPUMEHIEMBIX y100pe-
HUi. buoxummnueckne n3MeHEeHUs B OBOIIAX (TOMATHI, Iepell, OakiiaxaH, Orypelr)
IpY XpaHEHWU. XMUMUYECKUI COCTaB JIMCTOBBIX (KaIycTa, cajiaT, IIIMUHAT, 1aBellb,
PEBEHb) U MPSHOKOPHEIUIOAHBIX (TIETPYIIKA, CeNlbAepel, MacTepHaK, yKpOI) OBOII-
HBIX KyJIbTYp. XUMHYECKHI COCTaB OTACIBHBIX OPraHOB JIMCTOBBIX U MPSHOKOPHE-
IUTOJHBIX OBOIIHBIX KYJIbTYp. 3aBUCUMOCTh XUMUYECKOTO COCTaBa OT MPHUPOIHBIX
yCIIOBUI BBIPAIIMBAHUS JTUCTOBBIX U MPSTHOKOPHETIOIHBIX OBOLIHBIX KYJIbTYp. Bin-
SIHUE TTPUEMOB BBIPALTMBAHUSI HA XUMUYECKHI COCTaB JINCTOBBIX U MPSIHOKOPHE-
IUTOJHBIX OBOIIHBIX KyJIbTYp. BUIOBBIE U COPTOBBIEC OTINYUS JTUCTOBBIX U MPSHO-
KOPHETIJIOJHBIX OBOUIHBIX KYJbTYp. [IpeBpalienue BeniecTs npu npopacTaHuu, co-
3peBaHUU U XPAHEHUH JIUCTOBBIX U MPSHOKOPHEIUIOAHBIX OBOIIHBIX KYIbTYpP. XUMU-
YEeCKUI COCTaB JIYKOBBIX OBOLIHBIX KYJIBTYp (JIYK, Y4ECHOK). XUMHUYECKHUI1 COCTaB OT-
JIeNIbHBIX OPraHOB JIYKOBBIX OBOIIHBIX KYJIBTYP. 3aBUCUMOCTh XUMUYECKOTO COCTaBa
OT IPUPOJHBIX YCIOBHUI BhIPAIIMBAHUS JIyKOBBIX OBOIIHBIX KYJIbTYp. BriusiHue npu-
€MOB BBIpAIIMBAaHU Ha XUMUYECKHUI COCTaB JIYKOBBIX OBOLIHBIX KyJIbTYyp. BumoBsie
¥ COPTOBBIE OTJIMYMS TYKOBBIX OBOIIHBIX KyJIbTYp. [IpeBpalienue BemecTs mpu mpo-
pacTaHum, CO3PEBaHUM U XPAHEHUH JIYKOBBIX OBOILIHBIX KYJIBTYP.
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Tema 4.5. ®pyKTOBbI€C U ATOAHBbIE KYJIbTYPbI.

XUMHUECKHI cOCTaB PPYKTOBO-SATOIHBIX KyJIbTYp. OCOOCHHOCTH CTPOEHUS IJI0/I0B
Y pacnpeiesieHue B HUX XUMHUUYECKUX BEIIECTB. BHOXMMUYECKHUE POLIECCHI B CO3pE-
BAIOIIMX TUI0JaX U sirogax. OcoOeHHOCTH 0OMEeHa OPTaHUYECKHUX KHUCIIOT B CO3peBa-
IOIIKX Mm1oAax. @opMupoBaHUE BKyca, apoMaTa U MUTATENIbHBIX CBOKCTB IIOJIOB U
ATOJ1 MO BIUSIHUEM OPOILECHHUS, KIMMAaTHUYEeCKUX (PAKTOPOB, MPUMEHSIEMBIX yaA00pe-
HUH. bruoxuMudeckue N3MEHEHHS B TUIOJaX U ATO/IaX NP XpaHEHUH U mepepadboTKe.
N3meHeHne opraHoieNTHYECKUX MPU3HAKOB IIOJIOB B XOJ€ CO3pEBaHUs (OKpacka,
COJIEp’KaHNE MUTMEHTOB, KOHCUCTEHIIUH, BKyCa, apoMaTa).

4.3 Jleknuun/nadopaTopHble/MpakTUYecKue/ 3aHATUSA

Tabnuma 4
Coaep:xaHue JIeKIUH/J1a00PATOPHOTr0 NPAKTUKYMA/MIPAKTHYECKUX 3AHATHI U
KOHTPOJIbHbIE MEPONPUATHSA

Koa-Bo
No Ha3Banmue ] Ne n Ha3Ba7ne JIeKIuii/ / DopMupyembie Bun qﬂ‘:iﬁf/
pa3jaena, Te- | JaGOpPaTOPHBLIX/ MPAKTHYECKHUX, KOHTPOJBHOTO | oo -
L MBI CeMUHAPCKUX 3aHATHI R MepOonpusITUsI q[::cxaa
Tonica
1. BBegenne 26
Paszpnen 1. OcHOBHBIE OpraHMYecKue BelecTBa
pacTeHuii U MX 3HAYEHUE B MUTAHUM YeJI0BEKAa
U KOPMJIEHUH KMBOTHBIX
Jlexmu Ne 1-2. Benenmne.
buoxumudeckast xapakTepucTH- OIIK 5.1
Ka YTJIEBOJIOB M MX 3HaYEHHUE B OIIK 5.2 - 4
MMUTAHWUHU YeJIOBEKa U KOpMJIe- OIIK 5.3
HUU )KUBOTHEIX.
Tema 1.1.
VIJeBObI JlaboparopHuas paboter Ne 1-2.
Onpez[eneuHHe Kpaxmaja B pac- OIK 5.1
TUTETHLHON MPOJAYKIIUH METOJIOM OIK 5.2 T— 4
KHCIIOTHOTO THPOIU3a (C ompe- OIK 5.3
JIeJISHUEM TITI0KO03bI 110 bepTpa- ’
HY).
Jlexmus Ne 3. BI/IO6XI/IMI/ILIGCKa$I OIIK 5.1
XapaKTEePUCTUKA OCITKOB U MX
3HAUYCHHUE B IINTAHUU YeJI0BEKA U 835 gg ) 2
KOPMJICHUH KUBOTHBIX.
Tema 1.2.
Bexn Jlaboparopusie paboTsl Ne 3—4.
Omnpenenenne 6eTKOB OMypeTo- OIIK 5.1
BBIM MeTo oM. CriekTpodoTo- OIIK 5.2 3amura 4
METPUYECKUI METOJI OIpeiese- OIIK 5.3
HHS OCTIKOB.
Jlexmuss Ne 4. Buoxumwudeckast OIIK 5.1
Tema 1.3. XapaKkTEepUCTUKA JIUIMUJ0B U MX OIK 5'2 ) )
BI0Z000% 00081 3HAYCHHE B MUTAaHUH YEJIOBEKA U OIK 5.3
KOPMJICHUH KUBOTHBIX.
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Koa-Bo

No Ha3Banmue Ne u Ha3BaHWe JeKMii/ DopMupyembie Bun q,.?f,ﬁf/
) pasziena, Te- | Ja60PaTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOIO | 1oy
n/n . KOMITETeHIIHH
/ MBI CeMHHAPCKUX 3aHATHI oMieTert MEPONPHUSATHS | ueckasn
moaro-
TOBKa
Jlaboparopnast pabora No 5. OIIK 5.1
OrmpesiesieHne CHIPOTO KUpa Me- OIIK 5.2 3ammura 2
TOJIOM 00€3KMPEHHOTO OCTATKA. OIIK 5.3
Jlexuma Ne 5. buoxummnueckas
. OIIK 5.1
XapaKTepUCTUKa BHUTAMHHOB U OIIK 5.2 ) )
UX 3HaUY€HHE B NMHUTAaHUU YeJO- ’
OIIK 5.3
Tema 1.4. Bu- | Beka B KOPMJIICHUH JKHBOTHBIX.
TaMUHBI JlaGopaTtopnast pabora Ne 6. OIK 5.1
Omnpenenenne  acKOpOWHOBOI ’
bed o OIIK 5.2 3amura 2
KHUCJIOTBI B PAacTUTEIbHOM Mpo-
OIIK 5.3
Iykuuu no Myppu.
Jleknmst Ne 6. buoxumudeckas
XapaKTepUCTHKAa BEIIECTB BTO-
PUYHOTO TIPOUCXOXKICHUS M HUX
poJiib B THTaHWM 4YeENOBEKa U OIIK 5.1
Tema 1.5.
KOPMJICHUH JKUBOTHBIX, & TAKXKE OIIK 5.2 - 2
BemecrBa
B (hopMHpoOBaHWH OpraHOJIEIITH- OIIK 5.3
BTOPUYHOTO
YecKMX U  (YHKIHMOHAIBHBIX
MIPOMCXOXKIe- N .
s CBOMCTB pacTUTENBbHON MPOIYK-
M.
Jlaboparopnass pabGota No 7. OIIK 5.1
Omnpenenenne o00mIETO  COJEP- OIIK 5.2 3amura 2
JKaHWsI PCHOITBHBIX BEIIECTB. OIIK 5.3
2. Pasnen 2. BuoxumMu4ecKkuii KOHTPOJIb Kaye- 6
CTBA PACTUTEJILHOI MPOAYKINH
Tema 2.1. Jlexuust Ne 7-8. OcHOBHBIE Me-
OCHOBHBIE | TOABl aHAJIM3a XUMHUYECKOTO CO- OINK 5.1 - 4
METOJIbI aHA- | CTaBa PAaCTEHUMU. OIIK 5'2
mu3a xumude- | Jlabopartopnas pabGota Ne 8. OIK 5'3
ckoro cocraBa | OmnpezneneHue  Kpaxmajia B ’ 3amura 2
pacTeHui KITyOHSX KapToderns mo DBepcy.
3 Pa3zgea 3. KoHTpoJIb coaepxkaHusi HUTPATOB
U TS2KeJIBIX METAJLJIOB B PACTHUTEILHOM MPO- 8
AYKIIUH
Tema 3.1. Jlexuust Ne 9. TIpryuHbl HaKoM-
[Ipuunns! JICHUsI U BO3MOKHBIE ITyTH CHU- )
HAKOIUICHUS M | KEHHS COJIEeP>KaHHUs HUTPATOB B
BO3MOXHBIE pacTUTENbHON MPOTYKIIHH. OTIK 5.1
nyTty cHuke- | JlabopatopHbie paboThr Ne 9. OIIK 5'2
HUS COZIep- Omnpenenenre KOHIEHTPAIUN OIIK 5'3
JKaHWs HATPa- | HUTPATOB B OpraHax pacTeHUi ' amura ’
TOB B pacTu- | 3kcrpecc-meTogom no K.II.
TEJIBbHOM MPO- | MarHuikKomy.
JTYKIUU
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Koa-Bo

Hazpanmne Ne 1 Ha3BaHHe JeKImii/ Bun Hacos/
Ne dopMupyemble 3 HEX
o/p | Ppasmena, Te- J1260paTOPHBIX/ ﬂpaKTPl‘lefKI/IX/ wovmerenmun | KCHTPOIBHOTO | ppayepy
MBI CEMHUHAPCKHUX 3aHATHHA MepoNnpUuAaATUA qecKkasi
e
Tema 3.2. Jlexuus Ne 10. [Ipuyunsl
[Mpuanssl HAKOIUICHUS U BO3MOJXKHBIE ITy-
HAaKOIUJICHUA M | TH CHMDKCHUS COACPIKAHUS TA- - 2
BO3MOXHBIC JKENBIX METAJUIOB B PACTUTENb-
MyTH CHIKE- | Hoji MPOTyKIIHHL. OIIK 5.1
HUS CO/Iep- OIIK 5.2
KaHust TsDke- | JlaGopatophast pabota Ne 10. OIIK 5.3
JIBIX MCTaJI- OnpeneneHue coepKanus
JIOB B PaCTH- | TsKENBIX METAIIIIOB B 3€PHO- 3ampura 2
TEIBHOM IPO- | Boii TIPOTYKITHHN.
JOYKIHN
4. Pa3nen 4. Buoxumuveckne ocHOBbI Gopmu-
POBaHUS KayecTBa ypo:kasi Ha MpuMepe 20
Pa3JIMYHBIX CeIbCKOXO03SIHCTBEHHBIX KYJIb-
TYyp
Tema 4.1. Jlexuus Nell. buoxumust 3ep- OIIK 5.1
3epHOBBIC U | HOBBIX U 3¢pHOOOOOBBIX KYJIb- OIIK 5.2 - 2
3epHO0000- | TYp. OIIK 5.3
BbIE KyJIbTYy- | JlaboparopHas padora Ne 11. OIIK 5.1
pBL. Onpenenenne 0€IKOBOTO a30Ta OIIK 5.2 3amuTra 2
B 3€pHE MIICHHUIIBI. OIIK 5.3
Tema 4.2. OIIK 5.1
Mac/nLe f;}{(gf; J;fil ; E.T.y]i)I/IOXI/IMI/IH Mac- OIIK 5.2 i )
KYJBTYPBL. ) OIIK 5.3
JlaGopatopHas pabora Ne 12. OIIK 5.1
Onpenenenre HOAHOTO Yucia OIIK 5.2 3ammra 2
JKHpa. OIIK 5.3
Tema 4.3. OIIK 5.1
Kaprodens 1 f:(ggjf; fKé sﬁfgﬁiﬂﬂ Kap- OIIK 5.2 - 2
KOPHEIUIOIBI. ' OIIK 5.3
JlaboparopHas padota Ne 13.
OHpeIz)[eneI})me HI:/ITpaTHOFO OIKS.1
a30Ta B KOPHEILJI01aX MOPKO- OIIK 5.2 3auuTa 2
OIIK 5.3
BU.
Tema 4.4. OIIK 5.1
o | Tt Gy ||
KYJIBTYPBIL. ' OlIK 5.3
JlaboparopHuas pabota Ne 14.
OnpeI;[eneE)me o%mero KOJIN4e- OIIK 5.1
CTBA OpPraHUYECKUX KHUCIIOT B OINK'5.2 3auuTa 2
OIIK 5.3
JYKeE.
Tema 4.5. Jlexuus Ne 15. buoxumust OIIK 5.1
®OpyKTOBBIC U | PPYKTOBBIX U SATOTHBIX KYIIhb- OIIK 5.2 - 2
SITOZHBIE TYP. OIIK 5.3
KYJBTYpBI. JlaboparopHnas pabota Ne 15. OIIK 5.1
OnpeneneHne coepKaHus Ka- OIIK 5.2 3ammura 2
POTHHA B PACTUTEIBHOU IIPO- OIIK 5.3
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Koa-Bo
Ha3Banmue Ne u Ha3BaHWe JeKMii/ Bun Hacos/
hE azjgesa, Te- | JIaGOpPaTOPHBIX/ NPAKTHYECKHX/ L D QLS KOHTPOJIBHOTO | oo
n/n P > parop p N KOMIIETEeHIIHHN P TpaKTH-
MBI CEeMHHAPCKUX 3aHATHI MeponpHsITHS yeckas
noaro-
TOBKa
JTYKIUU KOJIOPUMETPHUECKUM
METOIOM.
TaOmuma 5
Hepe‘leHb BOHpOCOB OJd CAaMOCTOATECJIABHOI'O I/I3yquI/IH AJUCIHUIIJINHBbI
Ne Hassanue pasgeina, Ilepeuenn paccMaTpuBaeMbIX BOMPOCOB /IJISI CAMOCTOSITEILHOTO
n/n TEMbI U3YYEeHHs

Beenenue. I[Ipeamer n MeToabl y4eOHOI TUCHUIIMHBLI «bHOXHMHUYeCKe OCHOBBI Ka4eCcTBa MPoO-

AYKIIUM PACTEHHEBOJICTBAY

Paznen 1. OcHOBHBIE OpraHM4YecKe BelIECTBA PACTEHNH M MX 3HAYeHHE B MUTAHUM YeJI0BEKa U
KOPMJIEHUM KUBOTHBIX

1 |Temal.l broxumuyeckas XxapakTepUCTUKA YIVIEBOAOB U UX 3HAYEHHUE B MUTAHUU
yesnoBeka u kopmiieann xKuBOTHBIX (OIIK 5.1, OIIK 5.2, OTIK 5.3).

2 | Temal2 bruoxumuueckas XapakTepucTHKa OEJIKOB M WX 3HAUCHHE B NMHUTAHUU
yenoBeka 1 kopmiieHuu xuBoTHBIX (OIIK 5.1, OIIK 5.2, OIIK 5.3).

3 | Temal3 buoxumuueckas xapakTepUCTHKa JIMIUAOB M MX 3HaY€HHE B MUTaAHUU
yenoBeka 1 kopmiieHuu >xuBoTHBIX (OIIK 5.1, OIIK 5.2, OIIK 5.3).

4 | Temal4 broxuMmuyeckas XxapakTepUCTUKAa BUTAMUHOB U UX 3HaYCHHE B ITUTa-
HUM YesioBeka u kopmieHnn xkuBoTHEIX (OIIK 5.1, OIIK 5.2, OIIK
5.3).

5 | Tema 1.5. broxummndeckas XapakTEPUCTHKA BEIECTB BTOPUYHOTO IIPOUCXOKIE-

HUS U UX 3HAYCHUE B IIMTAHUU YEJIOBEKA U KOPMIICHUU JKUBOTHBIX
(OIIK 5.1, OIIK 5.2, OIIK 5.3).

Pa3znesn 2. buoxumMu4yecknii KOHTPOJIb KA4YeCTBA PACTUTEIbHON NPOAYKIMH

6

Tema 2.1

OcCHOBHBIE METO/IbI aHAJIN3a XUMHUYECKOro cocTaBa pactenuit (OITK
5.1, OIIK 5.2, OIIK 5.3).

Pasnea 3. KoHTpoJIb coiepskaHusl HUTPATOB U TSZKEJIBIX METAIOB B PACTHTEJIbHONH NPOAYKIHH

7 | Tema 3.1 [TpuunHBI HAKOIIJIEHUSI ¥ BO3MOXHBIE IyTH CHYDKEHHSI COJIEP KaHM
HUTpaToB B pactutensHoi nmpoaykuuu (OIIK 5.1, OIIK 5.2, OIIK 5.3).
8 | Tema 3.2 [TpuyurHBI HAKOTUIEHUS U BO3MOXHBIE ITyTH CHUKEHUS CONCPKAHUS TS-

KeJIbIX MeTaJJIOB B pactutenbHoi npoaykuuu (OIIK 5.1, OIIK 5.2,
OIIK 5.3).

Pa3zjnen 4. buoxumuyeckue oCHOBbI (JOPMHPOBAHUSI KAa4eCcTBA YPOKasi HA NMPUMepe Pa3JIMYHbIX
CeJIbCKOXO03HCTBEHHBIX KYJIbTYP

Tema 4.1. 3epHOBbIE U
3epHOO0OOBBIE KYIIb-

Cunre3 Oelika B CO3pEBAOIIEM 3epHe. bHOXUMHUYECKHE TIPOIIECCHI B 1O~
BpexaeHHoM u HeronHotieHHoM 3epHe (OI1K 5.1, OIIK 5.2, OIIK 5.3).

TYPBI.
Tema 4.2. Maciuunble | buoxuMudeckue npoueccs! Ipy nociaeyoopouHOM J03pEBaHUU U Xpa-
KYJBTYpBI. Henuu cemsH (OIIK 5.1, OIIK 5.2, OIIK 5.3).

Tewma 4.3. KapTodennb
1 KOPHCIUIOABI.

bruoxuMuueckre N3MHEHHS B KITyOHSX KapTodesst U XpaHESHUH | Tie-
pepadotke (OIIK 5.1, OIIK 5.2, OIIK 5.3).

Tema 4.4. OBoiHbie
KYJIBTYPEL

CpaBHHUTENBbHAS OI[EHKA XUMUYECKOTO COCTaBa OBOILIECH OTKPHITOTO U
3akpsitoro rpyaTa (OIIK 5.1, OIIK 5.2, OIIK 5.3).

Tema 4.5. ®pykTOBBIE
U ATOOHBIC KYJIBbTYPBHI.

Oco0eHHOCTH XHMHUYECKOTO COCTaBa M OMOXUMHIECKUX XapaKTEePUCTHK
TPONMYECKUX (DPYKTOB.
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5. O0pa3oBaTtesibHbIE TEXHOJIOT U

HMCHCHHUC AKTUBHBIX 1 HHTCPAKTHBHBIX OﬁpaSOBaTeﬂbHBIX TEXHOJIOT Ui

Tabmuna 6

Ne
n/n

Tema u popma 3ansATHSA

HaunmeHoBaHMe HCIIOIb3YyeMBbIX
AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTeJbHbIX
TeXHO0JI0rui (dpopm o0ydeHus )

bunoxnmmueckas xa-
pakTepucTrka OEIKoB
M UX 3HA4Y€HHUE B IIUTA-
HUU YEJIOBEKA U KOPM-
JIEHUH >KUBOTHBIX.

JI

ABTOpCKast JIEKIMsI HA OCHOBE COBPEMEHHBIX HAYUYHBIX
JOCTHKEHUN

[IprunHBI HAaKOIUIEHUS
Y BO3MOJKHBIE ITyTH
CHIKEHUS COIEPKAHUS
HUTPATOB B PACTUTEIb-
HOW MPOAYKIUH.

ABTOpCKast JIEKIMsI HA OCHOBE COBPEMEHHBIX HAYUYHBIX
IOCTHKECHUN

[IprunHbl HAaKOTUICHUS
Y BO3MOJKHBIE ITyTH
CHIDKEHUS COJCpKaHUS
TSKENBIX METAIIJIOB B
pacTUTEIbLHON MPOAYK-
07078

ABTOpCKas JIEKIUSI HA OCHOBE COBPEMEHHBIX HAYyUHBIX
JOCTHKEHUN

buoxumnyeckas xa-
paKTEpHUCTUKA BELECTB
BTOPUYHOIO IIPOMC-
XOXKJIEHUS U UX POJIb B
MUTAHUU YEJIOBEKAa U
KOPMJIEHUH >KMBOTHBIX,
a Taxke B (hopMUpOBa-
HUU OpraHoJIeTITHYe-
CKUX U (DYHKITMOHAIb-
HBIX CBOWCTB PacTH-
TEJIHLHOW NPOTYKIIHH.

JIP

ABTOpCKast JIEKIMsI HA OCHOBE COBPEMEHHBIX HAYUYHBIX
IOCTHKECHUN

Onpenenenue conep-
KaHUsl KapOTUHA B
pacTUTENBHOM TIPO-
JYKLIHUH KOJIOPUMET-
PHUYECKUM METOJIOM.

JIP

PasBepHyTas Gecena

Ormpenenenne Kpaxma-
JIa B paCTUTENBHOMN
MPOAYKIIMH METOIOM
KHUCJIOTHOTO THIPOJIH3a
(c onpenieIeHEM TITIO-
K03bI 10 bepTpany).

JIP

Huxyccus

Onpenenenue coaep-
aHHs OEJIKOBOI0 a30-
Ta B 3€pHE 3JIAKOBBIX U
3epHOO00OBBIX KYJIb-

TYp.

JIP

Pa3Bepnytas Gecena

JlnarnocTrka a3o0THOTO
MATAHUSA 3JIaKOBBIX
KyJIBTYyp IO U3Mepe-
HUIO KOHIIEHTpaIuu

JIP

Huckyccnd
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HaumenoBanmne NCMOJb3YyEMBIX

Jl:;-)l'l Tema u popMma 3ansATHS AKTUBHBIX M1 HHTEPAKTHBHBIX 00pa30BaTeIbHBIX
TeXHOJI0rui (dopm o0ydeHus )
aMHHOKHCIIOT B COKE
JIMCTHEB.
9 Ompenenenue coaep- JIP Huckyccus

JKaHUsI HUTPATOB B pac-
TUTEITHLHOU MPOAYKITUI
MMOTEHITHOMETPUUECKIM
METOIOM.

6. Texkylumii KOHTPOJIb YCIIEBA€MOCTH Y NMPOMEKYTOYHAS ATTECTAIUA 10
UTOraM OCBOEHUS JUCHUNIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 32JAHUA WIH NHbIE MATEPHAJIbI, He00X0AUMbIE
JJI51 OLleHKM 3HAHUI, YMEeHH M HABBIKOB M (W) ONbITA 1eITeJIbHOCTH

1) [IpumepHbie BOMPOCH! JUIsl MOJTOTOBKH K 3alllUTE JTAOOPATOPHBIX padOT st
IIPOBEICHUSI TEKYILIETO0 KOHTPOJIA.
Pa3znen 1
Tema 1.1
CopepxaHue caxapoB, LEJUIIOJIO3bl, Kpaxmala, T€MHIIeIUTI0N03, MEKTUHOBBIX Be-
IIECTB B 3€pHE 3JIaKOBBIX KYJIbTYp U KapToderne, B 3epHe 3€pHOO000BBIX KYJIBTYpP U
KOPHEIUIOJaX, B CEMEHAX MACIWYHBIX PACTEHUH M OBOIIAX, B BEreTaTUBHON Macce
KOPMOBBIX TPaB M OBOIIAX, B 3pHE 371aKOBBIX KYJIbTYP U TUIOJOBO-SITOJHON MPOIYK-
1107078
BrusiHre MEeKTHHOBBIX BEIIECTB HA KAYE€CTBO M TEXHOJIOTMYECKHE CBOWMCTBA PACTH-
TEJIbHOU MTPOAYKLMH.
Brnustaue caxapa, caxapo3sbl, MaabTO3bl, Kpaxmalia, MOTH(PPYKTO3UI0B, TEMHUIICIUTIO-
JI03bI, KJIETYATKH, CJIM3W HA KAYE€CTBO PACTUTEILHON TIPOYKITUH.
N3meHeHue copepxaHus yriieBoJIOB B PACTUTENIbHON MPOAYKIIMHA TIPU HU3KOM Biaro-
00€CTeueHHOCTH PACTEHUM, OT CIIEKTPAIILHOI'O COCTaBa COJIHEYHOTO CBETA.
OnTuManbHble YCIOBUS BhIpALIMBAHUS AJI1 HAKOIUICHUS B PACTUTENBHBIX MPOIYKTaX
3amacHbIX YIJI€BOJOB U JaTh COOTBETCTBYIOIIEE OMOXUMHUECKOE OObSICHEHHE.
OcHoBHBIE OHoornYeckue GyHKIUU YTIIEBOJOB U UX XapaKTEPUCTHUKA.
OCHOBHBIE Pa3HOBUJHOCTH YCBOSIEMBIX M HEYCBOSEMbBIX B OpraHMW3Me YeJIOBeKa yriie-
BOJIOB.
OcHOBHBIE (DYHKITMM YCBOSIEMBIX M HEYCBOSIEMBIX yTIEBOJOB B OPTaHU3ME YEJIOBEKa
YTIIEBOJOB Ha KOHKPETHBIX mpuMepax. CyTouHasi MIOTPEOHOCTh OpraHu3Ma YeI0BeKa
B MTUIIEBBIX BOJOKHAX.
OOBSICHUTH, KAKOBA POJIb KJIETUYATKH B MUTAHUH YEJIOBEKA U KOPMIICHUH KUBOTHBIX.
OcHOBHBIC HAPYIICHHS YTJIEBOITHOTO OOMEHA B OpraHM3Max 4eJI0BEeKa M )KUBOTHBIX.
V3meHeHus: B OpraHM3Me 4YesioBeKa MPU HEJOCTATKE WM M30BITKE MOCTYIUICHHS C
MUIIEH «TPpyObIX» BOJOKOH (Ha MpuMepe KJIeTYaTKH).
Crneunduueckue 0COOEHHOCTH BO3JCUCTBUS Ha OPraHM3M 4YeEJIOBEKa «MATKUX» IH-
HIEBBIX BOJIOKOH (Ha MPUMEPE MEKTUHOBBIX BELIECTB).
Tema 1.2
[TuTaTenbHble U TEXHUUYECKUE CBOMCTBA JBYX JKUPOB, OJIMH U3 KOTOPHIX UMEET HOJ-
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Hoe yucio 110, a apyroit — 150; oguH M3 KOTOpBIX UMeET uuciao oMmbuieHUs: 170,
KUCJIOTHOE yucio 1,2, a npyroit uuciao ompuieHusa — 220, KUCJIOTHOE uncio 1,5.
[lutarenbHbIE U TEXHUUECKUE CBOMCTBA PACTUTEILHBIX Macell, UMEIOIIUX pa3HOe CO-
JepKaHue JKUPHBIX KUCIIOT. B omHOM u3 Macen coaepxxutcst 20% JIUHOJIEHOBOM KHC-
710T1bl, 30% nuHoneBoi KUca0Thl, 40% onenHoBoi kKUCIOTHI U 10% ManbMUTHHOBOM
KkucioThl. B npyrom macne conpepxutcs 10% majibMUTHHOBOM KUCIIOTHI, 5% cTeapu-
HOBOM KUCJIOTHI, 25% IUHOIEBON KUCIIOTHI, 5% NMHOJIECHOBOM KUCIOTHI U 55% oneu-
HOBOM KHMCJIOTHI.

[TutaTenpHble CBOMCTBA Macia, B KOTopoMm coxaepxutcsa 0,5% CBOOOTHBIX >KUPHBIX
KHCJIOT.

ConepxaHue ChIpOro *KHpa B CEMEHAaX MAaCIUYHBIX PACTEHUM, 3€pHE 3TAKOBBIX M
3epHOOO0OOBBIX KYJIBTYD, KapToderne, KOPHEII0Aax, OBOIIax, ToAaxX 1 sArojaax, Kop-
MOBBIX TpaBax.

Paznuuus 1o coctaBy JKUPHBIX KHUCIOT TBEPABIX M KUJKUX JKUPOB, HEBBICHIXAOIINX
1 ¢J1a00 BBICHIXAIOIINX PACTUTEIIBHBIX Macell.

CBoiicTBa pacTUTENBHBIX MaceJ, MOJYyYEeHHBIX M3 BBI3PEBIIUX, HE3PEJIBIX U Mpopac-
TAIOIIUX CEMsH.

O1eHUTh MUTATEIBHYIO U TEXHUYECKYIO IIEHHOCTh KMPOB, UMEIOIIME HOAHBIC YUCTa
160, 130 1 90 1 1aTh COOTBETCTBYIOIIEE OMOXUMUYECKOE OOBICHEHHE.

N3meHeHus B mponeccax HaKOIJICHUSI MAacell U €r0 COCTaBE B CEMEHAX B IOJKHBIX pe-
THOHAX, MIPU U30BITOYHOM a30THOM MHUTAHWH, B YCIOBUSX WHTEHCUBHOW COJIHEUHOM
paavaii ¥ TOBBIMICHHBIX TEMIIEpPaTyp, a TakKe MpHU U30BITOYHOM a30THOM ITUTA-
HUU.

Knaccudukanus munuaos. OyHKIUH )KUPOB B OPraHU3Max YeJIOBEKA U )KUBOTHBIX.
HeszameHnuMble )KUpHBIE KUCIOTHI M UX BBIMOJTHSIIOT (DYHKIIMHA B OpraHU3Max deioBe-
Ka ¥ >KUBOTHBIX.

OcHOBHBIC HaIrpaBJICHUA (bHBI/IOJIOFI/I‘-IeCKOFO BOBI[GfICTBH?I Ha OpraHu3M 4€JI0BCKa w-

3, w-6, W-9 KUPHBIX KUCIOT B CHUKEHUU PUCKA Pa3IMYHBIX 3a0o0sieBaHUNA. OCHOB-
HbI€ HAMpaBJIeHUs (PU3NOIOrMUECKOr0 BO3JEHCTBUS Ha OPTraHU3M YeJIOBEKA.
ChIpoil )KUp U €r0 OCHOBHBIE XUMUYECKHE KOMITIOHEHTHI.
Hapymiennss oOMeHa BemiecTB B OpraHU3ME 4Ye€JIOBEKa MPU HEIOCTATOUYHOM WIIU W3-
OBITOYHOM COJICPKAHUU B TUIIE YKUPOB.

Tema 1.3
[ToHOIIEHHBIE W HETOTHONICHHBIe Oenku. [lyTu ymydieHus 6uoIoruIecKoi 1eHHO-
CTHU PaCTUTEIBHBIX 0eMK0oB. OOBSICHUTH U MMOKA3aTh HA IPUMEPAX.
OueHuTh OMOJIOTMYECKYI0 LIEHHOCTh JIByX KOPMOBBIX O€IKOBBIX IpenaparoB: B Of-
HOM U3 HuX coaepxutcsa 10% anpOymunoB, 15% rnodynuHoB, 50% npoiaMHHOB U
25% rmotenuHoB; B apyroM — 20% anb0ymuHoB, 15% ratorenunoB u 65% rio0ymnu-
HOB. J[aTh cOOTBETCTBYIOIIEE OMOXMMUYECKOE OOBSICHEHHUE.
CrpykTypHbIe (OpMYIIbl HE3AMEHUMBIX aMUHOKHUCIOT U 0OOCHOBATh UX OMOJIOTHYe-
CKO€ 3HaueHuE.
[Tpuniune! knaccudukanyuu 0enkoB. Ha3BaTh mpuMepbl KOHKPETHBIX O€IKOB, OTHO-
CSAITUXCS K Pa3HBIM KIaCCU(MUKAIIMOHHBIM TPYTIIaM.
OnpenenuTs OMOJOTUYECKYIO IIEHHOCTh O€NKa, Y KOTOPOTrO COACpKaHWE JM3WHA B
JBa pa3a HIDKE MPUHSATON HOPMBI, coaepxaHue tpunrtodana cocrasmser 70% oT
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HOpPMBI, a KOHLEHTpAIUsl APYTrUuX HE3aMEHHUMbIX aMHHOKHCIIOT COOTBETCTBYET IpH-
HaTOoU HOpMe (dTasony ®AO).

OnpenenuTs OUOJIOTMYECKYIO0 ILEHHOCTh Oe€lKa, HCIMOJIb3yeMOro i KOPMJICHHUS
KPYIHOT'O POraTtoro CKoTa, €CJii B €ro coctaBe cojiepkurcs 2% nu3una, 1,5% tpun-
todana, 1,2% meruonuHna, 3,1% tpenuna, 4% BanuHa, 5% neiuna, 4% u30aeUIIN-
Ha, 3,5% deHunnananuHa.

Omnpenenuth neUIUT JTU3UHA B 3€pHE KYKYPY3bl, B KOTOPOM coaepx utcs 8% Oen-
KOB C KOHLEeHTpauued nausuHa 2,1%, ecnum mo HopMmam KOpMmuleHHs B 1 Kr kopma
TOJDKHO coiepkatbest 110 r momHoIIeHHOTO Oerka ¢ copepkanueM au3uHa 4,2%.
Omnpenenutpb, CKOJBKO HYKHO JOOABUTH KOPMOBOTO Mperapara JIM3UHA AJis OajaH-
CHUpPOBaHUsI KOpMa MO COAEPIKAHUIO 3TOM HE3aMEHHMOI aMUHOKHUCIIOTHI, €CIIM B JaH-
HOM KopMe coxepxkutca 10% Oenka ¢ koHIEHTpaluei nu3una 2,5%, a mo HopMam
KopmJieHUs! B 1 Kr KopMma J0KHO coiepxaThes 120 r mojgHoLeHHOro Oenka ¢ KOH-
uentpanueit muzuna 4,2%. Coaepkanue JiM3MHa B KOPMOBOM IIpenapare COCTABISIET
20%.

CpaBHUTb OMOJOTUYECKYIO LIEHHOCTh OEJIKOB MILIEHULIBI U KapTodensi, p>KU U KOPMO-
BOM CBEKJIBI, TYMEHS U TOPOXA, COM U KYKYPY3bl, MIIIEHUIBI U CEMSH MOICOTHEYHHKA,
NIIEHUIBI U KalyCThl, MIIEHUIIBI U TOMATOB, MILIEHULIBI U TIEPIIA, MIICHUIIBI U 00K,
SYMEHS U BEr€TaTUBHOM MAaCCHhI JIIOIIEPHBI, OBCA U BET€TATUBHOW MacChl TUMO(EEBKH,
SYMEHS M 3€JIEHON MacChl KyKypy3bl, OTypIia U CEMSH MOJICOIHEYHHKA, MIICHUIIBI U
Ka0a4KoB, 3€JIEHOTO JIyKa U PiKH, sIOJIOK U 3€pHA KYKYPY3bl, UCIIOJIb3YSl CPEHUE JaH-
HBIE 10 CO/ICPKAHUIO ATBOYMUHOB, TJI00YJIUHOB, MPOJAMUHOB U TJIFOTEIMHOB.
OcHoBHBIE Ononorn4ecKkrne QyHKIHMH OCITKOB B OPraHU3Max YeJIOBEKa, )KUBOTHBIX U
pacTEHUM.

CpennecyTo4yHasi TOTpEOHOCTh YEIOBEKa B OCJIKE M OOBSICHUTH, OT KaKuX (PaKTOpoB
OHA 3aBHCHT.

3HaueHre OMOJIOTMYECKOW W THUIIEBOM LIEHHOCTHU OEJIKOB B NMUTAHMM YEJIOBEKa U
KOPMJICHUH >KUBOTHBIX.

«MneanpHblil 0€I0K» U MOKa3aTh 3TO HA KOHKPETHOM ITpUMEDE.

3HaueHHe aMMHOKHUCIIOTHOTO CKOPA U YKa3aTh, KaK OMpPEAeIieTCs ATOT MOKAa3aTeNb.
[TocnencTBust HEAOCTATOYHOI'O TOCTYIUJIEHUS MUILEBOTO O€JIKa B OpraHru3Mbl YeloBe-
Ka U )KUBOTHBIX U YKa3aTh MyTH PELIEHUS 3TON MPOOIEMBI.

[TocneacTBust nsl 4eaoBEeKa M KUBOTHBIX M30BITOYHOTO MOCTYIUIEHHUS B OPraHU3M
MUIIEBOro Oelka.

[Tpenenst Oe3omacHOro MOTPEOICHHUS MUIIEBOTO OeNKa AJisi B3pOCIOro 4YeloBeKa, Je-
TeH, a TAK)KE JKUBOTHBIX.

Y cBOsIEeMOCTh MUIIEBOTO O€siKa B OpraHu3Max 4ejoBeKa U )KUBOTHBIX.

Jlatb OMOXMMHUYECKOe OOBSICHEHHUE, MOUYEeMY KHUBOTHBIE OCNKH MMEIOT 0oyiee BBICO-
Kyl0 OMOJIOTHYECKYIO IIEHHOCTh M YCBOSIEMOCTb B OpPraHU3M€ YeJIOBEKa, YeM pacTH-
TeJIbHbIE OCIIKU.

TpaauiMOHHbIE UCTOYHUKH JIJIsi TIPOM3BOJICTBA OEJNKOBBIX MUILEBBIX MPOAYKTOB pac-
TUTEJIBHOTO MPOUCXOKICHUSI.

OcHoBHBIE (haKTOPBI, ONPEIEIISIONINE BHIOOP CHIPHEBBIX UICTOYHUKOB MUIIEBOTO O€-
Ka, KOTOpble HEOOX0IUMO YUUTHIBATH MTPU MPOU3BOJICTBE MUILEBBIX MPOTYKTOB.
[TokazaTenu, KOTOPHIMHU XapaKTEPU3yeTCs MUTATEIbHAS [IEHHOCTh 3€pHA 31aKOBBIX U
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3epHOO000BBIX KYJbTYp, a TAKXKE MPOAYKIIMA KOPMOBBIX TpaB, KIyOHE# kapToderns,
KOPHEIJIO/I0B, TJ1000BOIIHON TPOAYKIIHUH.
JlaTh OMOXUMHYECKOE OOBSICHEHUE CUHIPOMY «KBAIIMOPIIOP» U yKa3aTh €ro MoCie/-
CTBUS JIJI1 OpraHu3Ma 4eyioBeKa.
Buaer azotuctoro obmMeHa MOryT MPOMCXOJUTh B OpraHW3Max 4YeJIOBEKa U YKHUBOT-
HBIX.

Tema 1.4
BemectBa, KOTOphIE OTHOCST K BUTAMHUHAM W KaKW€ OHU BBHITIOJHSIOT (YHKIUU B
JKUBBIX OpraHu3Max. BUTamMuHBI, KOTOpBIE O0pa3yrOTCsS U3 MPOBUTAMUHOB, COJEP-
JKAIIUXCS B PACTUTEIIbHBIX MPOIYKTaX.
OTknoHeHUsT B OOMEHE BEIISCTB OpPraHW3Ma, €CIM W3 MUTaHUS JIOJeH HCKIIOYNUTH
MULLIEBbIE MPOAYKTHI, MOJYYEHHBIE U3 3€PHA, €CIIM U3 MHUTAHUS JIFOJCH UCKIKOYUTH
OBOILM WX MHIIEBBIE MTPOAYKTHI, TOJYYEHHBIE U3 OBOIIEH, €CIU U3 MUTAHUS JIHOJEH
WCKJIIOUMTH TIOABI U SITO/bl WJIM MUIIEBBIE MPOAYKTHI, €CJIM B MUTAHUM JIKOJIEH mpe-
00J1aJ1al0T MUINEBBIE MPOAYKTHI, MOJYYEHHbIE U3 3€pHA KYKYpPY3bl., MOJyYEHHbIE U3
IUIOJIOB U SITOJI.
Ha ocHoBe 3HaHUIl 0 BUTAMHHAX JaTh PEKOMEHJIAIMU MO KOPMJICHUIO KHUBOTHBIX B
YCJIOBUSIX TTPUIIOJISIPHBIX ITUPOT.
JKMBOTHBIX JJTUTETLHOE BpeMsI KOPMUIIA KOPMOM M3 KYKYPY3HOU MYKU M KapTodes.
Ha ocHoBe 3Hanui 0 BUTaMHHAX AAaTh MPOTHO3 O COCTOSIHUU KUBOTHBIX.
Opnny rpynmny >KMBOTHBIX JJIMTEIIBHOE BpPEMSI KOPMUIIA KOPMOM M3 3€pHA, a JAPYTYIO
BBICYIIIEHHOM BET€TaTUBHOM Maccou pacTeHnii. Ha ocHOBe 3HaHMI O BUTAMUHAX AaTh
IIPOTHO3 O COCTOSIHUY KUBOTHBIX.
['pynna nrogen JIUTeNbHOE BpEMs HAXOAUJIACh B SKCTPEMAJIbHBIX YCIIOBUSIX U BbI-
HYy>XJIeHa ObLla MUTAThCS TOJbKO MsicoM. Ha ocHOBe 3HaHMII 0 BUTAMHUHAX AaTh MPO-
THO3 UX COCTOSIHMS.
['pynna nrogaei JIuTeIbHOE BpeMs HAaXOJUJIACh B AKCTPEMAaJIbHBIX YCIOBUSIX U BbI-
HYy’XJIeHa ObljIa MUTAThCSA TOJIBKO JIUKOW pacTUTENbHOW nuiei. Ha ocHoBe 3HaHMit 0
BUTAMHMHAX JaTh MPOTHO3 UX COCTOSTHUSI.
['pynna nroaei JIuTeIbHOE BpeMs HAaXOJUJIACh B AKCTPEMAaJIbHBIX YCIOBUSIX U BbI-
HY’XJIeHa OblJIa MUTAThCS TOJLKO XJeOoM. Ha ocHOBe 3HaHUI O BUTAMHUHAX JIaTh MPO-
THO3 UX COCTOSIHHUS.
['pynna nrogen JIUTeNbHOE BpEMs HAXOAUJIACh B AKCTPEMAJIbHBIX YCIOBUSIX U BbI-
HY’KJIeHa ObLTa MUTaThCS TOJIBKO KapTodenem. Ha ocHOBe 3HaHMIA O BUTAMUHAX JaTh
MIPOTHO3 UX COCTOSIHUS.
['pynna nrogen JIUTeNbHOE BpEMs HAXOAWJIACh B AKCTPEMAJIbHBIX YCIOBUSIX U BbI-
HYKJIeHa ObLJIa TUTAThCSl TOJBKO MPOMyKTaMu u3 3epHa. Ha ocHOBe 3HaHMIT O BUTa-
MHHAX JaTh MPOTHO3 UX COCTOSTHUSI.
Ha ocHoBe 3Hanuii 0 BUTaMuHaX OOBSCHUTH, MOYEMY OOJBITUHCTBO PACTHUTEIBHBIX
MIPOJIYKTOB MEpe] YIIOTPEOJICHUEM B MHIILY BapsT.
OOBSCHUTH, TOYEMY TIPH YIOTPEOJICHUH B MUIIY HEKOTOPBIX PACTUTEIIBHBIX MPOIYK-
TOB HAOJIFOAETCS aBUTAMHUHO3 I10 OMPEACIIEHHBIM BUTAMHUHAM, XOTSI 9TH BUTAMUHBI
COZEPKATCS B YKA3aHHBIX PACTUTEIIBHBIX NPOIYKTaX.
B nmouBax gaHHOTO perunoHa o4eHb Majio COACPKUTCS KoOanbTa. Ha ocHOBe 3HaHUM O
BUTAMHMHAX JaTh MPOTHO3 COCTOSIHUSI CEJIbCKOXO3IMCTBEHHBIX KUBOTHBIX, KOTOPHIC

22



HUTAKOTCSl B OCHOBHOM MACTOMIIHBIMHU KOPMaMH.

CeHO IuTENnbHOE BpEMS BBICYLIMBAJIOCH B IIOJIEBBIX YCJIOBMSX U MOJABEPIaIOCh BO3-
JEUCTBHUIO BJIar'M U COJIHEUYHBIX Jiydel. Ha OCHOBe 3HaHMII O BUTaMUHAX AaTh OLICHKY
Ka4eCTBA JaHHOTO BHUJIA PACTUTEIBHON IPOLYKIUH.

KopmoBble TpaBbl BblpaluBaiy B YCIOBUsIX Aepuuura a3oTa. Ha ocHOBe 3HaHMil O
BUTAMMHAX JaTh OLICHKY Ka4eCTBa JAHHOI'O BUJIa PACTUTEJILHON IIPOIYKLIUH.
SroaHyo MpOAYKLHMIO BhIpaliBaid B ycioBusax nedpunurta ¢ocpopa. Ha ocHose
3HAHUM O BUTAMMHAX J1aTh OLICHKY Ka4E€CTBA ITOJYyYEHHBIX SATOJ.

OBo11IHbIE pacTEHHS BBIpALIUBAINA B yCIOBUSAX Aeduunta cepsl. Ha ocHOBE 3HaHMIT O
BUTAMHMHAX JaTh OLICHKY IMUTATEJIbHBIX CBOKWCTB ITOJYYEHHBIX OBOLIEH.

Iloka3aTh Ha KOHKPETHBIX NPUMEPAX, KAK BIUAKOT IIPUPOJHO-KIMMATUYECKUE YCIIO-
BUS HA HAaKOIJIEHWE BUTAMHUHOB B PACTUTENBHBIX IPOIYKTaX.

OOBACHUTH BIMSHHUE NMUTAHUS PACTEHUN HA CHMHTE3 BUTAMHHOB B JHCTBSIX U PEMPO-
NYKTUBHBIX OpraHax, IPEICTaBILIOIIMX TOBAPHYK) YacTb YPOXKas CEIbCKOXO3SM-
CTBEHHBIX KYJIBTYP.

Iloka3aTb Ha KOHKPETHBIX NPHUMEPAX, KAK M3MEHSAETCS COJIEpKaHUE BUTAMUHOB B
pPacTeHMsIX B MPOLIECCE UX POCTA U Pa3BUTHS, a TAaKXKe NPU (OPMUPOBAHUU TOBAPHOIL
4aCTH ypOKas.

VYKka3aTb BUTaMHUHBI, KOTOPBIE IOJBEPratOTCs PaspylICHUIO 0[] BO3IEHCTBHEM COJI-
HEYHBIX Jy4YeH, KACIOPOJa BO3/1yXa, ITOBBIIICHHOW TEMIIEPATYPbl, KAUCION WIH LIe-
Jo4yHOU cpenbl. OOBSICHUTD, KaK 3TO YYUTHIBAECTCA B CEIBCKOM XO3SIMCTBE MPH 3aro-
TOBKE Y XpAHEHUU KOPMOB, a TAKXKE IIPU XPAHEHUU PACTUTEIBLHOM ITPOLYKIUH.

Ha ocHoBe 3HaHui 0 BUTaMMHAX AaTh OLEHKY MUTATEIbHBIX CBOWCTB OBOLIEH M IUIO-
JOBO-SITOJIHOM MPOJYKIIMH, BBIPAIICHHBIX B I0KHBIX M CEBEPHBIX PErMOHAX HalIEd
CTpaHBbI.

OOBsACHUTH, KaK U3MEHSETCS COACpKAHNE BUTAMUHOB IIPU CO3PEBAaHUM OBOIICH U B
KAaKOU CTEIEHHM OHU BIIUAIOT Ha Ka4€CTBO OBOIIHOM IIPOIYKLIUN.

Ha ocHOBe 3HaHMI O BUTaMMHAX JaTh OLICHKY IUTATEJIbHBIX CBOWCTB OBOLIEH, BbI-
PALICHHBIX B I0’KHBIX U CEBEPHBIX PErMOHAX HALIEH CTPaHBI.

Ha ocHOBe 3HaHMII O BHUTaMMHAax JaTh OLICHKY MMUTAaTEJIbHBIX CBOMCTB ILIOJIOBO-
ATOJHOM IIPOIYKIMH, BEIPAIIEHHOM B I0’KHBIX U CEBEPHBIX PETMOHAX HAIlleW CTPaHBI.
OOBSACHUTH CYLIECTBYIOLIME KiIacCU(PHUKAMM BUTAMHUHOB U IOKa3aTh 3TO Ha KOH-
KPETHBIX ITpUMEpax.

JlaTb ompeneneHre, 4To TaKO€ BUTAMHHBI, IPOBUTAMHUHBI U BUTAMUHOIIOAO00HbBIE Be-
niectsa. [IokazaTe 3TO Ha KOHKPETHBIX IPUMEpPaX.

OOBSACHUTH OCHOBHBIE CTENEHH BHUTAMHUHHON HemocTaTouyHOCTH. [lokazaTh Ha KOH-
KPETHBIX MTpUMEpax.

OOBsACHUTH, KOT/Ia BO3HUKAET THIEPBUTAMHHO3. [loka3aTh Ha KOHKPETHBIX MpHUMeE-
pax.

OOBSACHUTH, UTO TAKOE IK30I'€HHBIN U SHIOT€HHBIN TUIIO- U ABUTAMUHO3BI.

[Toka3aTh, C 4UeM CBSI3aHO HEOCTATOYHOE NOCTYIIJIEHUE BUTAMUHOB B OpPraHU3MBbI Ye-
JIOBEKA U KUBOTHBIX.

OOBACHUTH MPUYMHBI HAPYIIEHUS ACCUMUJISILIMU BUTAMUHOB OpraHU3MaMu YeJIOBEKa
Y )KUBOTHBIX.

OOBsACHUTB, C YEM MOXKET OBbITh CBsI3aHAa MOBBIIICHHAs NOTPEOHOCTh B BUTaMHHAX
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OpPraHU3MOB Y€JIOBEKA U KUBOTHBIX.
Jatb OHOXMMHYECKOE OOBSICHEHHE BPOXKAEHHBIM, T€HETHYECKH OOYCIOBICHHBIM
HapylIeHUsIM 0OMEHa BUTAMUHOB B OPTaHU3MaX.
VYka3aTb OCHOBHBIE PAa3HOBUIHOCTU AHTUBUTAMHUHOB M OOBSCHUTH MX JIEUCTBHUE Ha
OpraHu3MBbl YEJIOBEKA U JKUBOTHBIX.

Tema 1.5
Bnusinue paznuusbix (GakTOpOB Ha HAKOIUIEHHWE BTOPUUYHBIX MeTabonuToB. Ponb de-
HOJIBHBIX COEIMHEHUI B (POPMHPOBAHUM KadecTBa PacTUTENbHOW mpoaykuuu. Ponb
(1aBOHOMAHBIX COETUHEHUH B (HOPMUPOBAHUM KayeCTBA PACTUTEIBHON MPOIYKIIHH.
Ponb ¢denonbHbIX coenuHeHuil B (OPMUPOBAHMU KayecTBa PACTHUTEIBHOM MPOIYyK-
. Ponb nyOMIBHBIX BEIIECTB M TAHWHOB B (POPMUPOBAHMHU KaueCTBa PACTHUTEIb-
HOW MpoAyKiuu. Ponb TeprneHoB u TepneHoua0B B (OPMUPOBAHUM KauyecTBa pacTH-
TeNbHON MpoayKuuu. [IpoayKkTsl BTOPUYHOrO MeTaboiu3Ma pacTeHuil u Oesomac-
HOCTb PACTUTEJIBLHOU MPOAYKIIUH.
Pa3znen 2

Tema 2.1
VYKka3aTb OCHOBHBIE METO/Bl ONpPENEICHUS OEJIKOB B PACTUTENBHON MPOAYKLUUU U
IIPUHIUIBI UX ONPEIACICHUS.
O0ocHOBaTh NPUHIUIIBI OIPEIETICHHS CaXapoB U KpaxMmaa B paCTUTEIbHON IPOAYK-
1007078
OOBACHUTH MPUHIUIHAIBHBIE OCOOCHHOCTH OMNpPEICNICHUSI CHIPOTO KMpPa B PACTH-
TEJIbHOU MTPOAYKLMH.
PackpbITh mpuHIUOHNAIBHBIE OCOOCHHOCTH OIpPENETCHHs] B PACTUTEIBHOU MPOIYK-
LMY KJIETYATKU U IEKTUHOBBIX BEIIECTB.
JlaTh CpaBHHUTENIbHYIO XapaKTEPUCTHKY OCHOBHBIX METOJIOB OINPEIECICHHS OpraHuye-
CKUX KHUCJIOT B KapTodere, KOPHEII01aX U II0JO0BOIIHOM MPOIYKIUH.
W310KUTh NPUHLUIBL ONPENEIICHUS B PACTUTENBHBIX IMPOIYKTaX acKOpOMHOBOU
KHCJIOTBI, KAPOTHHA, KaTala3bl, IEPOKCUIA3.
O0ocHOBaTh METO/bl aHAIM3a PACTUTENIBHBIX KOPMOB M OLEHKU MX IMUTATEJbHBIX
CBOICTB, O€30MIACHOCTH.
VYKkazaTe METOJbl aHAIN3a BETETUPYIOLUIUX PACTEHHUM C LEIBI0 IPOBEICHUS AUATHO-
CTUKH IIUTAHUS CENBCKOXO3SIMCTBEHHBIX KYJIbTYP M IPOTHO3UPOBAHUS BEIUYHMHBI U
KaueCTBa ypOxKasi.
PackpbITh mpuHLIKIIUATIBHBIE 0OCOOEHHOCTH 0TOOpa MpoO MpHU OLEHKE XUMUYECKOTO
COCTaBa M KauecTBa 3epHa 371aKOB U 3€pHOOO0OBBIX KYJIbTYp, CEMSH MAaCIMYHBIX pac-
TCHUMU.
PackpeITh mpUHLIKMIIUATIBHBIE OCOOEHHOCTH O0TOOpa MpoO MpHU OLEHKE XUMUYECKOTO
COCTaBa M KauecTBa KiIyOHeW KapTodeis, KOPHEIJI010B, OBOIIEH, MI00B U STOJ, Be-
reTaTUBHON Macchl KOPMOBBIX TPaB.
VYka3zath ycnoBus (OpMHUpPOBAaHUS ONTHMAJIbHOTO COOTHOILIEHHUS OEJIKOB M YIJIEBO-
JI0B, CaxapoB U OPTaHUYECKUX KUCIIOT, JIMIHMI0B U BUTAMUHOB B PAaCTUTEIILHON IPO-
TYKLUU.
OOBACHUTH BAMSHME TIE€HOTUIA M PEKUMOB MUTaHUS PACTEHUM, HPHUPOIHO-
KJIMMaTHYECKUX (PaKTOpPOB, OPOIIECHUS HA KayeCTBO M O€30IaCHOCTb PACTUTEIbHOM

MPOTYKITUH.
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ObocHOBaTh OMOXMMHUYECKHE MTOAXO0/bI B pa3paboTKe MPUEMOB MOTYYEHUS] OMOJIOT -
YECKH ITOJIHOLEHHOMN U 3KOJIOTHYECKU YHCTON PACTUTEILHON MPOLYKIMH.
Pa3znen 3

Tema 3.1
ITokazaTh MexaHU3M JEHUCTBUS (PEPMEHTOB, KaTAIU3UPYIOUIMX PEAKIIMA BOCCTAHOB-
JICHUSI HUTPATOB U HUTPUTOB.
VYKa3aTh NPpUYMHBI HAKOIUIEHNS HUTPATOB B PACTUTEIBHON MPOAYKIIMU U BO3MOXHBIE
IyTH MOHWKEHUS UX KOHUEHTPALMHU B OBOLIHBIX U KOPMOBBIX ITPOYKTaX.
M350k Th HOPMATHUBBI IO COJIEPKAHUIO HUTPATOB, HUTPUTOB U HUTPO30COETUHEHHI
B PA3JINYHON PACTUTEIBHOU MPOAYKIINH.
JlaTb OMOXMMHUYECKOE U MEUKO-OMOIOTUYECKOE 0OBSICHEHNE BPEIHOTO BO3ACHCTBHS
HAa OpraHU3M YEJIOBEKa U )KMBOTHBIX HUTPUTOB U HUTPO30COEAUHEHU .
O6ocHOBaTh MPUHLUIIKAATIFHBIE OCOOEHHOCTH METOJ0B OTPEICIICHUs HUTPATOB, HUT-
PUTOB U HUTPO30COEAVHEHUM B PACTUTEIILHON POAYKIUH.
OOBsACHUTh NPUYMHBI HAKOIUIEHUS HUTPATOB B PACTUTENIBHOM MPOIYKLUUU NpU He-
cOATaHCUPOBAHHOM IUTAHUU PACTEHUI MAKpO- U MUKPODJIEMEHTAMM.
Jlatb OMOXMMHUYECKOE OOBSCHEHUE MOBBILIEHUS COJIEPKaHUsI HUTPATOB B PACTUTEIb-
HOM NPOAYKIMYU NPU CHUKEHUN MHTEHCHBHOCTU COJIHEYHOM paJualid, NOHWKCHUU
CPEIHECYTOYHBIX TEMIIEPATYP.
O6ocHOBaTh OCOOCHHOCTH TEXHOJIOTHI MPUMEHEHMs a30THBIX yA0OpeHui, obecre-
YUBAKOIIKUX ONTUMAIbHOE MUTAHUE PACTEHUN a30TOM U HE JIONYCKAOIINX MOJIyYEHHE
PaCTUTENBHON MPOIYKLIUH C MTOBBIIIEHHBIM COIEPKAHUEM HUTPATOB.
OOBsACHUTH IPUMEHEHHE JOCTUKEHUI COBPEMEHHOW OMOXMMUHU B PEIIeHUH MpoOlIie-
MBI CHIKEHUS COJIEp>KaHUsl HUTPATOB B PACTUTENBHON MPOAYKLMUH, NMpEAHA3HAYECH-
HOM 111 TUIIEBOTO U KOPMOBOTO HCIOJIb30BAHMS.

Tema 3.2
PackppITh 0COOEHHOCTH BO3JIEHCTBUS TSKENBIX METAJUIOB HA OpPraHU3M YEJIOBEKa U
KUBOTHBIX.
VYka3aTb nepeueHpb TSHKEIBIX METAUIOB, CIIOCOOHBIX HAKAIUIMBATHCSA B PACTUTENIBHOM
IIPOAYKIHH.
OOBsACHUTH NPUHLIUIIBI KIACCU(PUKALIMY TSKEIBIX METAJUIOB IO CTEIIEHU HAKOIUICHUS
B PaCTUTEJILHON IIPOLYKIHUH.
OOBACHUTH IPUHLIUIIBI aTPOIKOIOTUYECKON KTaccu(UKaIy ceIbCKOX03IHCTBEHHBIX
pacTeHui o CIOCOOHOCTU K aKKYMYJIALIUU TSKENBIX METAIJIOB.
VYkazats [IJIK Haubonee pacrnpocTpaHEHHBIX TSKENBIX METAJUIOB B Pa3iMYHON pac-
TUTEJIbHOU MPOAYKLHH.
OOBSICHUTh TPUHIMIHAIBHBIE 0COOEHHOCTH METOJIOB OMpeeeHUsT HauboJee pac-
IPOCTPAHEHHBIX TKEIBIX METAIUIOB B PACTUTEIBHON MTPOTYKLIHH.
OOBACHUTH BO3MOKHBIE MPUUMUHBI HAKOTUICHUS TSKENBIX METAJJIOB B PACTUTEIHHOU
IPOAYKIHH.

Pa3nea 4.

Tema 4.1.
Oco0eHHOCTH XMMHUYECKOTO COCTaBa 3€PHA 3JAKOBBIX M 3€pHOO00OBBIX KYJIbTYp U
OCHOBHBIX OMOXMMHYECKHUX IMPOLIECCOB MPU (GOPMUPOBAHUN JAHHBIX PACTUTEIbHBIX
OpOAYKTOB. buonornueckas LEHHOCTh OEIKOBBIX (PAKIUM M CyMMapHOro Oelka
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3€pHA Y 3TUX KYJIbTyp. XUMHUYECKUN COCTAaB UMEET KIEMKOBUHBI U €€ CBOMCTBA. Pa3-
JINYUS 36PHOBBIX KYJBTYpP MO KOJTUYECTBY U KAUE€CTBY KIECHKOBUHBI.

[Tpuémbl 17151 MOBBIIICHHUS] HAKOIUJICHUS] B 3€pPHE 3aMaCHBIX OEJIKOB U YIYUIICHHS UX
coctaBa. Knaccudukanus 3epHa MIIEHUIBI B 3aBUCUMOCTH OT COJICpXKAHUS M Kaye-
CTBa KJIIEMKOBUHBI. BuoxuMuueckne ocOOEHHOCTH CHHTE3a 3alacHbIX OEJIKOB 3epHa.
A3BOTHCTBIE BEIIECTBA, COIEpKAIIMECs B 3epHE KpoMe OenkoB. M3MeHeHue coaepka-
HUE a30TUCTHIX BEIIECTB IPU CO3PEBaHMUU 3epHA. Pa3nnuuus 31akoBbIX U 3epHOO000-
BbIX KYJBTYp MO HAKOIUICHUIO B 3€pHE YINeBOAOB. buoxummuueckne ocoOEHHOCTU
CHUHTE3a YIJEBOJOB B CO3pEBAIOLIEM 3€pHE. BiusHHE NPUPOAHO-KIMMATUYECKUE
(dakTOpbl HA HAKOIUIEHHUE B 3epHE OEJIKOB M YrieBOAOB. buoxumudyeckue 0coOEHHO-
cTH (hopMHpOBaHMSI JIUIIUTHOTO KOMIUIEKCa B co3peBaroiieM 3epHe. CoaepkaHue B
3epHE BUTAMHUHOB U IHUI'MEHTOB. 3€pHO KaK MCTOYHHUK MHUHEPAJIBHBIX BEILECTB I
NUTaHUsl 4YesoBeka? PacrpeznerieHne B 3€pHE Pa3jIMYHbIX XUMUYECKHUX BEIIECTB?
buoxumuyeckrue M3MeHEeHUs1 HAOMIOAAI0TCA B 3€PHE MPU BIAXKHOW HIIM CyXOH MOTO-
1€, TIpU OPOLIEHUH, NPU HU3KUX TEMIEpaTypax, NPy MNOBPEKIACHUU 3€pHA KIOIOM-
yepenamkoi. buoxuMuyeckne npoueccsl Npu nociaeyoopoyHOM J103pEBAHUM 3€pHA.
VYcnoBus, Mpu KOTOPBIX YCKOPSIETCS WK 3aMeIAeTCs MOCIeyOOpOUYHOE H03pEBaHMe
3epHa. buoxuMuueckue mporeccyl Npu XpaHeHUH 3epHa. buoxuMmudeckne N3MeHeHus
B 3€pHE IpPU €ro CaMOCOIPEBAaHUH. bHOXMMHUUYECKHE W3MEHEHHUS B IPOPACTAIOLIEM
3epHe. BiusHre Ha XMMUYECKAN COCTAB 3€pHA PEXMMA IIMTAHUS PACTCHUM.

[Ipuémsl peryarpoBaHus peXKUMMa a30THOTO NUTAHMS PACTEHUU JUIS YIIyYLIECHUs Ka-
YeCTBA U TEXHOJIOTMYECKUX CBOWCTB 3€pHA. BiMsHue npupoIHO-KIMMAaTHYECKHUX
(GakTOpoB M peXMMa MUTAHHsS PACTEHHM HA COCTaB OEJIKOB M YIJIEBOJIOB B 3epHE?
Crioco0Obl perieHus mpoOaeMbl YIydIlIeH!UsT aMUHOKHCIOTHOTO COCTaBa OEIKOB 3ep-
Ha. bruoxumudeckue u3MeHEeHUs B MOPO3000ITHOM, CYXOBEHHOM M MPOMOPOKEHHOM
3epHe. [IpnunHbl MOTEMHEHUA 3€pHA. TOKCHYECKHE BELIECTBA, HAKAIUIMBAIOIINECS B
3epHE NpPHU TMOPAKEHUU ITUIECHEBBIMH IprOaMHM W MPU HUCIOJIb30BAHUU B KadyeCTBE
areHTOB CYILIKH TBEPJOTO TOIUIMBA.

Tema 4.2.

Oco0EeHHOCTH XMMHUYECKOTO COCTaBa CEMSIH MacIMYHBIX PACTEHUN U OCHOBHBIX OMO-
XMUMHUYECKUX MPOLIECCOB IPU (POPMHUPOBAHUM JAHHBIX PACTUTENILHBIX IPOAYKTOB.

CopeprkaHue U COCTaB KUPOB B CEMEHAX MAaCIWYHbIX KylbTyp. [lokazarenu, ncrnomnb-
3YIOIIMECS IS OLIEHKM KadecTBa PAcTUTENbHBIX macen. lIpuémel mia yBenmnueHus
HAKOIUJIEHUSI B CEMEHAX >KMPOB M YJIy4dllIeHHs UX kKadectBa. Colep)kaHue OENKOB B
ceMEeHaxX MAacCIUYHBIX pacTeHuil. buonornueckas 1neHHOCTh OENKOBBIX (Gpakuuil u
CyMMapHOTro OejiKka CeMSIH y MAaCIUYHbIX KYJIbTyp. A30THCTbIE BELIECTBa, COAEpKa-
HIMecs: B CeMEHaX MaclMYHbIX PACTeHUH, KpoMme OenkoB. [pyrue Xxumudeckue Belie-
CTBAa, BJIMSIOIIAE HA KAa4eCTBO CEMsH MAaCIMYHBIX pacTeHHMH. bmoxmmmueckue oco-
OEHHOCTH CUHTE3a KUPOB B CEMEHAX MACIMYHBIX KYJIbTyp. MI3MeHeHue coneprkaHus
KUPOB IIPU CO3PEBAHUU CEMSH MaCIUYHBIX pacTeHui? OcobeHHoCTH (hOPMHUPOBAHMS
COCTaBa >KMPOB B CO3PEBAIOIINX CEMEHAX MACIWYHBIX pacTeHui. Pasznuunsa maciny-
HBIX KYJbTYp 110 HAaKOIUJIEHUIO B CEMEHaX YIJIEBOJOB. buoxumuueckne ocoOEHHOCTH
CUHTE3a YIJIEBOJOB B CO3PEBAIOIIMX CEMEHAX MACIMYHBIX pacTeHUW. BimsHue npu-
POJIHO-KJIMMAaTUYECKUX (PAKTOPOB HA HAKOILJICHHE >KUPOB U OEJIKOB B CEMEHaX Mac-
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JUYHBIX KyJIbTYp. buoxumuyeckue ocoOEHHOCTH (POPMHUPOBAHUS JUMUIAHOTO KOM-
IJIEKCa CEMSIH MACIMYHbBIX PACTEHUH B 3aBUCHUMOCTH OT KJIMMAaTa M MOTOJIHBIX yCIIO-
Buii. Coiep’)kaHre B CEMEHAxX MaclIUYHBIX KyJbTYp BUTAMUHOB, JIKAJIOUOB, IIIHKO-
3u0B. CeMeHa MaCIIMYHBIX KYJIbTYp KaK UCTOYHUK MUHEPATbHBIX BEUIECTB JJIs MH-
TaHus 4esioBeka. PacripesienieHre B ceMeHaX MACIUYHBIX KYJIbTYp Pa3iudHbIX XUMU-
YEeCKUX BelleCTB. buoxumuueckne n3MeHeHHsI HaOMI0Aal0TCs B CeMEHaX MacIMYHbIX
pacTeHU NPU BIAXKHOW WM CyXOM morojie. BinsiHne Ha XUMUYECKUNA COCTAB CEMSH
MaCJIMYHBIX KYJIbTYp peKuMa NMUTaHus pacteHui. [Ipuémel perynupoBanus pexxuma
NUTAHUSI MACITUYHBIX PACTEHUH, MPUMEHSIOLIUECS IS YIy4IlIeHHs KauyecTBa Hakal-
JUBAIOIINXCA B UX CEMEHAX PACTUTEIbHBIX Macell.
Bnusinue npupoaHo-KIMMaTHYeCKUX (PaKTOPOB U pEKUMa MUTAHUS PACTEHUI Ha CO-
cTaB OEJKOB CEMSH MACIUYHBIX pacTeHud. bruoxumuueckne M3MEHEHUs B CeMeHax
MaCJIMYHBIX KyJIbTYp MPH UX MOCICYOOPOUYHOM JO3PEBAHUU U XPAHEHHH.

Tema 4.3.
VYkazaTh 0COOEHHOCTH XMMHUYECKOIO COcTaBa KapTodesns M KOPHEIJIOI0B U OCHOB-
HBIX OMOXUMHUYECKUX MPOLECCOB NMpU (HOPMHUPOBAHUHU JAHHBIX PACTUTEIBHBIX MPO-
IyKTOB. CoJiepKaHUe U cOCcTaB OeNKOB B KIYOHsX KapTodens. buonornueckas meH-
HOCTb OEJTKOBBIX (PpakIuii U cymMMapHOTo Oeska KinyOHeu kaprodens. [Ipyrue azoTu-
CThI€ BELIECTBA, cojeprkauecss B KiyoHsx kaptodens. CoaepikaHue Kpaxmaia B
KIyOHsX KapTodend. Uem ompenensioTcss KyauHapHble cBorcTBa Kaptodens? IIpué-
MBI JIJIs1 TIOBBIIICHHS] HAKOTUICHHS B KITyOHSIX KpaxMmaja U OCJIKOB, U YIIYUIICHHUS UX
COOoTHoOIIEHUs. BiusHue Ha kauecTBO KiyOHel kapTodens apyrue yriaeBoaoB, KpoMme
Kpaxmana. Mi3mMeHnenune cocrtaBa kpaxmasa B KIyOHSX B 3aBUCUMOCTH OT YCJIOBUH BbI-
pamyBaHus pacTeHuid kaprodensa. buoxumuueckne 0COOEHHOCTH CUHTE3a YTIIEBOIOB
B KIIyOHsX KapTodens. J[pyrue XuMuyeckue BeIIeCTBa, KpoMe OEJIKOB U yTIIEBOJIOB,
KOTOpBIE€ ONPEEISIIOT MUTATEIbHYIO IICHHOCTh KapTodens. M3MeHeHnue conepkanus
a30TUCTBIX BELIECTB MpPU CO3peBaHUU KIIyOHEH kapTodens. OcodbeHHocTu GhopMupo-
BaHUs YTJIEBOJAHOTO KOMIUJIEKCA B CO3peBarOMIMX KIyOHsAX kaprodens. Pacnpenene-
HUE XMMUYECKHUX BEIIECTB B KIyOHsSIX KapTodesns. BnusHue pexxuMa nuTaHus pacre-
HUN KapTodens Ha popMHUpOBaHHE TEXHOJOTMYECKUX CBOMCTB KiyOHeH? Crnenudu-
YeCKUe BEIIEeCTBa, CoJiepKalluecs B KIyOHsX KapTodens. buoxummudeckue nsmeHe-
HUs B KIyOHsX kaptodens npu xpaHeHun. Coaepkanue B KIyOHAX kapTtodens BU-
TaMUHOB. VICTOYHHKOM KaKMX MHHEPAJIbHBIX BEIIECTB CIY>KUT KapTOQenb AJs MuTa-
HUS yenoBeka? M3MeHeHne XMMUYEeCKOro cOCcTaBa KiIyOHel kapTodens moj BIusHU-
eM MPHUPOAHO-KIMMATUYECKuX (akTopoB. TpeboBaHUS MO XUMUYECKOMY COCTaBy,
npeabsSBIsieMble K KITyOHsIM KapTodeis, IpeJHa3HauYeHHbIM 7S epepaboTKu.
Pacrenus kapTodens BbIpalBaiy Ha MATH MOJISAX C Pa3HBIM BHECEHUEM YTOOPEHHIA:
1) PooKop; 2) NogPop; 3) NooKao; 4) NooPeoKoo; 5) N1goP9oKop (710361 anbl B KT 1. B. Ha 1
ra). YKa3aHHbI€ MOJIsI OAMHAKOBBI MO ITUIOAOPOIUIO TIOYBBI U XapaKTEPU3YIOTCS HU3-
KUM COJEpKaHHEM BCEX MHUTATEIbHBIX 3JIEMEHTOB. [laTh MpPOTHO3 ypOKaWHOCTH U
coJlep:KaHus B KIIyOHsIX O€JIKOB, UCTOJb3Yysl TPU YPOBHS Ipajalvu i MoKa3zaTenen
YPOXAWHOCTH U COACPKaHUS KpaxMmasa v OeTKOB: HU3KUM, CPETHHM, BBICOKUI.
KapTtodens BbIpamuBaioT B yCIOBUSIX UHTEHCUBHON COJIHEYHOW paJHMallid C BBICO-
KOM J10JIeil KOPOTKOBOJHOBOT'O CBETA, MOBBIIIEHHBIX TEMIIEPATYP U 3aMETHOTO Ae(u-
nuTa Biaru. JlaThb MpPOTHO3 HAKOIUIEHUS B KIIYOHSX KapTodens OENKOB C COOTBET-
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CTBYIOIINM OMOXMMHUYECKUM OOBSICHCHHEM.

Tema 4.4.
VYka3aTb 0COOEHHOCTH XMMHUYECKOIO COCTaBa OBOILIEH M OCHOBHBIX OMOXMMUYECKUX
IIPOLIECCOB MPU (POPMUPOBAHUU JAHHBIX PACTUTEIbHBIX MPOIYKTOB.
ConmepxxaHue u coctaB O€lIKOB B OBOILAX. buonoruueckas HEHHOCTb OEIKOBBIX
dpakuuii 1 cyMMapHOTO Oenika oBoIIeH. J[pyrue a30TUCThIE BEIIeCTBa, COACPKAIIH-
ecs B oBoax. KoimyecTBo caxapoB, HAKAIUIMBAIOIIMECS B PA3JIMYHBIX OBOLIaX. Yem
ONPENEIISIIOTCS. BKYCOBBIE CBOMCTBA oBolIeH? [TpruéMBbI /11 MOBBIIIIEHUS] HAKOTICHUS
B OBOIIAX CaxapoB, a30TUCTBIX BELIECTB U BUTAMHUHOB. BiMsHME Ha Ka4eCcTBO OBO-
1€l Apyrue yriaeBoasl, kpoMe caxapoB? M3MeHeHue cocTaBa yriieBOJOB B OBOILAX B
3aBHCHMOCTH OT yCIIOBUI BBIpaIllMBaHusI pacTeHuil. 9. buoxumudeckue 0COOEHHOCTH
CHHTE3a a30THUCTBIX BELIECTB B OBOILIAX. [[pyrne XMMHUYECKHE BEIIECTBA, KPOME a30-
TUCTBIX BEUIECTB M YIVIEBOJOB, ONPEACIAIOIINE MUTATEIbHYH LIEHHOCTbh OBOLIECH?
W3MeHeHne copepkaHue BUTAMHHOB NpU co3peBaHUM oBollel. OcobenHoctu Qop-
MUPOBaHUS JIMIIHIHOTO KOMILJIEKCA B CO3PEBAOIINX OBolIax. Pacnpenenenne xumu-
YECKUX BEILECTB B PA3JIMYHBIX YACTAX OBOLICH. BimsHue peskxrMa NUTaHUS PACTCHUM
Ha (hOpMHUPOBAHHUE TEXHOJOTMYECKUX CBOMCTB oBolled. Crennpuruyeckue BELIECTBa,
cozep Kalyecss B OBOIIAaXx? bHOXMMHYECKHME M3MEHEHMS B OBOINAX IPHU XPAHCHUM.
CopnepxaHue B OBOLIAX OPraHUYECKUX KHUCIOT. MICTOUHMKOM KAaKUX MHUHEPAIBbHBIX
BEILECTB CIYXaT OBOLLUM /I NMUTaHUs 4yesoBeka? MI3MEeHeHne XMMUYECKOTO COCTaBa
¥ KauecTBa OBOIICH MOJ BIMSHUEM MPUPOAHO-KIUMaTHUecKux (axtopos? Tpebona-
HUs, NPEABABIIOIMNACI K XUMUYECKOMY COCTaBY OBOILEU, NMPEAHA3HAYEHHBIX IS
nepepaboTku. buoxuMuyeckue N3MEHEHHs B OBOIIAX B MPOLECCE UX MepepabOTKH.

Tema 4.5.
VYka3zaTb 0COOEHHOCTH XMMHUYECKOIO COCTaBa IJIOOB U SITOJ U OCHOBHBIX OMOXUMHU-
YEeCKUX IIPOLECCOB NMpU (OPMUPOBAHNHU AAHHBIX PACTUTEIbHBIX IPOAYKTOB.
CopnepxxaHue 1 coctaB 0€JIKOB B IJI0/1aX U Arojax. buojornueckas HeHHOCTh O€JIKO-
BbIX (ppakuuii U cymMMapHOro Oejika IUIOAOBO-ATOAHON Mpoaykuuu? Jpyrue a3otu-
CThIE BELIECTBA, KpOME OENKOB, cozepkaluecs B mioaax u sroxax? KomuecrBo ca-
XapoB, HAKaIUIMBAIOIIMXCSA B pa3IMuHBIX (ppykTax. Uem ompenensrorcs BKYCOBBIE
CBOMCTBA IUIOAOB U Arof. [Ipuémel 11 NOBBIIEHNS HAKOIUIEHUS B IJIOJAX M SrOJax
caxapoB, a30THUCTBIX BELIECTB U BUTAMUHOB? BilMsHHE Ha KayecTBO IUIOJIOB U STOA
IpYTHE YyIJIEBOABI, KpoMme caxapoB. M3MeHeHue cocTaBa yrieBOJOB B IIIOAOBO-
ATOJHON NMPOAYKLIHMM B 3aBUCHMOCTH OT YCJIOBHW BBIPAIlMBAHMS pAaCTEHUM. buoxwu-
MUYECKHEe OCOOEHHOCTH CHHTE3a a30THUCTHIX BEIIECTB B IUIOAAX M sroaax. [pyrue
XUMHUYECKME BEIIECTBA, KPOME A30THUCTBIX BELIECTB M YIVIEBOJOB, ONPEACISIOIINE
NUTATEeNbHYI0 EHHOCTh PpyKTOB. M3MeHeHue coaepkaHuss BUTAMHUHOB MpPU CO3pe-
BaHUU TI0J0B U sirog? OcoOeHHOCTH (POPMHUPOBAHUS JUIHUIHOTO KOMIUIEKCA B CO-
3peBarolMX IUIofax U Aroxax. I[IpeBpamieHuss OpraHUYeCcKuX KUCIOT MPOUCXOIAT B
IIpoLIeCCE CO3pPEBAHMs IUIOAOB M Arof? BiusHue pexuma IUTaHUS PACTCHUM Ha
(OpMHUPOBAHNE TEXHOJOTMYECKUX CBOMCTB IUIOAOBO-STOAHOM npoaykuuu. Choemu-
(uueckue BellecTBa, CoAepKalluecs B IJI0ax U sArojax. buoxumuueckue n3mMeHe-
HUS, IPOUCXOJAIIUE B IUIOJOBO-STOAHON IPOAYKIMHU Npu XpaHeHuu. ConepkaHue B
IUIOJIAX U SIr0Jax OPraHMYECKUX KUCIOT. FICTOUHMKOM KaKMX MUHEPAJIbHBIX BEILIECTB
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CIIy’KaT IUIOJBI U ATOABI JJIA IUTaHUs denoBeka? V3MeHeHne XMMUYECKOro cocTaBa
IUIOZ0BO-SITOAHON MPOAYKLIHUU MO BIUSHUEM MPUPOAHO-KIMMATHYECKUX (PaKTOPOB.
TpeboBaHMs 10 XUMUYECKOMY COCTaBY, NPEABIBISIEMbIE K IUIOAM U SIr0JiaM, Mpe-
Ha3HAYEeHHBIM I NepepadoTKu. bruoxumuueckue U3MEHEHHs B IUIO/IAaX U SArojax B
npouecce ux nepepadoTku. buoxuMuyeckue npeBpalleHusi, MPOUCXOoIsIINe B IUIO-
Jlax U Arojax Ipu Ux co3peBaHuu. Poiib caxapoB, OpraHU4YeCKUX KHUCIIOT, a30TUCTBIX
BEILIECTB, BUTAMUHOB IIPH OLICHKE MUTATEIbHBIX U BKYCOBBIX CBOMCTB IIOJOBO-
ATOAHOM IpoayKiuu. M3mMeHenue conepkanus B IUIOAAX M AroJax CaxapoB U Opra-
HUYECKUX KUCJIOT B 3aBUCHUMOCTH OT yCJIOBUM BBIPAIIUBAHMS.

2) IlpumepHBbIii IEpeUYeHb BOMPOCOB, BEHIHOCUMBIX Ha MPOMEKYTOUHYIO aTTECTAIIUIO
(3auer)

1. 3HaueHue ydyeOHOW NUCUUIUIMHBI «BHOXMMUYECKHE OCHOBBI KauecTBa MPOAYK-
LI PACTEHUEBOACTBA» IS U3yYEHUS XUMHUUYECKOTO COCTaBa U IOJIYYEHHS BbI-
COKOKQ4E€CTBEHHOMU, IKOJIOTMYECKHA YNCTON PACTUTEIBLHOM MTPOAYKIUU.

2. Ponb yrieBogoB B KHU3HENEATEIHHOCTH OPTaHU3MOB U (POPMHUPOBAHUH KAaueCTBA

PaCTUTENILHON MPOAYKIIHAH.

dusnonornyeckue QyHKIUH YTIEBOIOB B OpraHU3Max YeJlIOBEKa U )KUBOTHBIX.

4. buoxumuyeckas XapaKTEpPHCTHKA JIETKOYCBOSIEMBIX YIJIE€BOJOB U MX COJAEpXka-
HUE B PACTUTEJILHON IIPOLYKLHUH.

5. buoxmmuueckas XapaKTepUCTUKA HEYCBOSIEMBIX YIVIEBOJIOB U UX COJAEPIKAHHE B
PaCTUTENBHOU MPOLYKIIHMH.

6. BuunsHue npupogHO-KIMMATHYECKUX (AKTOPOB M OPOIICHUS Ha COAEpIKaHHE
YTJIEBOAOB B PACTUTEIBLHON NPOAYKIUH.

7. BausHue pexxuma NUTaHUS PACTCHUM HA COJAEP)KAHME YIVIEBOJOB B PACTUTEINb-
HOW MPOAYKIIUH.

8. HMcnonp3oBaHHE yIiIEBOJIOB B MEAULIMHE U JJIA MTOTYUYEHUS MUIIEBBIX, KOPMOBBIX
Y XUMHUYECKUX MPOAYKTOB IEPEPaOOTKH.

9. buoxumuueckas XapaKTE€pUCTHKA OCHOBHBIX KOMIIOHEHTOB «CBHIPOTO KUPA».

10. 3HaueHue pacTUTEIBHBIX JKUPOB U UX CTPYKTYPHBIX KOMIIOHEHTOB B JKU3HEES-
TEJIbHOCTH Y€JIOBEKA U )KUBOTHBIX.

11. He3zamenumpble xupHbie KuciaoTel (Omera-3, omera-6) u ux OMOJIOTHUYECKOE 3HA-
YECHHUE.

12. IIuTaTtenbHas HEHHOCTH PACTUTEIBHBIX MACEI.

13. CopeprkaHue U Ka4eCTBEHHBIN COCTAB )KMPOB B PACTUTEIIBLHON ITPOYKLIHH.

14. XapakTepucTHKa KUAKUX U TBEPIABIX PACTUTEIIBHBIX MaCEIL.

15. KOMIIOHEHTHBIH COCTAaB M NUIIEBAas LIEHHOCTb XUAKUX U TBEPABIX PACTUTENb-
HBIX Macell, X HCIOJb30BaHUE B (apMalleBTUKE U IepepadaThIBaroIIel Mpo-
MBIIJIEHHOCTH.

16. buoxumuyueckas XapaKTepUCTHUKA PACTUTEIbHBIX OCIKOB.

17. 3nadeHue 6€TKOB B MUTAHUM YEJIOBEKA U KOPMJICHUH KUBOTHBIX.

18. buonoruueckast IEHHOCTh PACTUTEIBHBIX OCITKOB.

19. AMMHOKHUCIOTHI U UX OHOJIOTUYECKUE (PYHKIIMH B OPraHU3ME.

20. He3zameHMMBIE aMUHOKHUCIOTBI U HUX POJb B JKM3HEIAECATEIBHOCTH YEJIOBEKA U

(98]
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21.
22.
23.
24.
25.
26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

KUBOTHBIX.
bruoxumuueckas XapakTepUCTUKAa OEJIKOB pPa3IMYHBIX CEIbCKOXO3HCTBEHHBIX
KyJbTYp U UX COAECP/KAHNUE B PACTUTEIIBHOU ITPOLYKIIHH.

3HaueHue KIEHMKOBUHHBIX OEJIKOB B JOPMUPOBAHUU KaUeCTBA 3€pHA MILIECHULBI.
[Tytn ymydmeHus: OnoJI0ruyecKkoil IEeHHOCTH PaCTUTEIbHBIX OEIKOB.

BnusiHue npupoHO-KIMMaTHYECKUX (PAKTOPOB U OPOIIEHUS HA COJEp)KaHUE U
KauyeCTBEHHBIN COCTaB OEJIKOB B PACTUTEIHHOM MPOTYKIHH.

BnusiHne pexxrma nuTaHMs pacTEHUN HA CONEPKAHME M Ka4ECTBEHHBIM COCTAB
OENKOB B PACTUTEIBHON MPOAYKIIUH.

Ponb HEKOpHEBBIX a30THBIX MOJAKOPMOK B MOBBIIIEHUH COAEPKaHUS OCIKOB B
3€pHE 3J1aKOBBIX PACTCHUMU.

Ponb BuTaMuHOB B 0OMEHE BEILIECTB OPraHM3MOB U UX 3HAYCHHE B MUTAHUH Ye-
JIOBEKA U KOPMJIEHUH KUBOTHBIX.

Knaccudukanus BUTAaMHUHOB M BUTAMHHONOJOOHBIX BEIIECTB IO PACTBOPUMO-
CTU U XUMHUYECKOMY CTPOCHMIO MOJIEKYJI, X COAEPKaHUE B PACTUTEIBHOU IPO-
TYKLUU.

bruoxumuueckas xapakTepUCTHKa aCKOPOMHOBOMW, MAaHraMOBOHM, MaHTOTEHOBOM
KHCJIOT, S-METWJIMETHOHUHA, JIMTIOEBOM U OPOTOBOU KUCIIOT.

bruoxuMmuueckas XapakTepUCTUKa PETUHOJIA, KAPOTUHOB, Kailblu(eposa, 3pro-
cTeposna, GUINIOXUHOHOB, MEHAXHMHOHOB.

buoxumuueckas xapakTepucTuka Tokodeposa, KoOalaMUHOB, THAMHHA, HUKO-
TUHOBOW KHUCJIOTHI, MUPUAOKCUHOB, prOOdIaBuHa, (PIaBOHOUIOB, (HOIHUEBOM
KHCJIOTHI, OMOTHHA.

Bo3moxHbIe TOTEpH BUTAMUHOB MPHU YOOPKE, XpAaHEHUU U MepepaboTKe pacTH-
TEJIbHOU MTPOAYKLMH.

Bnusinue mpupoIHO-KIMMaTHYeCKUX (DAKTOPOB M pEXHMMa MUTAHUS PACTEHUHN
Ha HAaKOIUICHUE BUTAMUHOB B PACTUTEJIBLHON ITPOTYKLUH.

Meronsl onpeneneHuss OCHOBHBIX OPTaHUYECKHUX BEIECTB IPU OLIEHKE KayeCcTBa
ypOXkas CeIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

Merons! aHanmm3a pacTUTEIbHBIX KOPMOB JUIsSl OLICHKU HX IUTATEIBHOW LIEHHO-
CTH U O€30IIaCHOCTH.

AHanu3 BEreTUPYOIINUX PACTEHUH NPU NUATHOCTUKE X IMUTAHUSA C LEIbIO MPO-
THO3UPOBAaHUS YPOBHS YPOKaMHOCTU CEJIBCKOXO3SMCTBEHHBIX KYJIbTYP U Kaue-
CTBa PaCTUTEIbHON POIYKLUU.

MeTtoauka oTO0pa mpod Npu aHanu3e 3epHOBON MPOIYKIIMH U CEMSH.

MeTtoauka oTOopa mpod npu aHaIKu3e COUHON PACTUTENBHOM MPOTYKITHH.

Bunet u tuner pacturensHbix npo0. [laptus, Toueunas, o0ObeAMHEHHAS U MIPE-
CTaBUTENIbHAsA MPOOBI, HABECKA.

MeTtoauka otOopa mpod npu npeaIBapUTEIbHON OLIEHKE KauecTBa 3epHa MIICHH-
1bl: IPEJIBAPUTEIIbHAS, OCHOBHAsI, KOHTPOJIbHASL.

Menauko-6uonornyeckue npoOJieMbl HAKOIUIEHUS! HUTPATOB B CEJILCKOXO3SIH-
CTBEHHOM IIPOIYKLUU.

Hopmatusel 1o coepKaHU0 HUTPATOB U HUTPO30COEAUHEHUN B PaCTUTEIbHOM
IPOAYKIHH.

[IpyuMHBI HAKOIIJIEHUSI HUTPATOB B PACTUTEIBHOU IPOLYKIIMH.
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44
45.
46.
47.
48.

49.
50.

51.

52.

53.

54.

55.

56.

57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.

Mertoapb! onpeieeHdss HAITPaTOB, HATPUTOB U HUTPO30COEANHEHUM.

[IyTu CHHKEHUS COAECPIKAHUS HUTPATOB B PACTUTEIIBHON MPOIYKIIHH.
Menuko-61onoruyeckue mpooIeMbl 3arpsa3HEHUsT CeIbCKOX03IiCTBEHHOM Mpo-
TYKLIHAH TSOKETBIMU METaJUIaMU.

OLeHKa TMTMEHNYECKON 3HAYMMOCTH TSDKENBIX METAIUIOB JJIS YEJIOBEKA W KU-
BOTHBIX U uX [IJIK B pacTutensHON NPOaYKIIUH.

Arposkoyornyeckasi KiacCU(PUKanus CeMbCKOXO3SIHUCTBEHHBIX PACTCHUH 110
CIOCOOHOCTH K aKKyMYJISIIIAU TSHKETBIX METAJIOB.

MeTtonsl onpeneneHus TSHKEIbIX METAIIIOB B PACTUTEIIBHON TPOLYKIIHH.
[IprurHBl HAKOIUJICHHS TSDKEIBIX METAJUIOB B PACTCHHUSIX U BO3MOXHBIC MYTH
CHI>KEHHUSI MX KOHIIEHTPALMU B PACTUTEIbHONW NPOTYKIUH.

OCHOBHBIE MPOIECCHI, TPOUCXOAAIINE IPU CO3PEBAHUM 3€PHA 3JIAKOBBIX U 3€p-
HOOOOOBBIX KYJIBTYD.

@akTOphl, BIUSIOIME HA NPOLECC CO3PEBAHUs, U UX BIMSIHUE HA KAYECTBO 3€p-
Ha.

[TprurHbl HAKOTUIEHHSI OOJBIIOTO KOJUYECTBA KpaxMaja B 3epHE 3J1aKoB U Oell-
KOB B CEMEHaX 36pHOO00O0BBIX KYJIBTYP.

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

3aBUCUMOCTh Ka4yecTBa ypoxkKasi 36pHOBBIX U 36pHOO00OBBIX KYJBTYp OT yCIIO-
BHU BBIPAILMBAHUS.

[Tpuémbl 171 MOBBIIIIEHUST HAKOTUICHUS B 3€PHE 3aIMlaCHBIX OCJIKOB M yJIYYIIICHUS
UX COCTaBa.

Brnusinue Ha kauecTBO 3€pHA Apyrue XMMHUUECKHUE BEIIECTBA, KpOME OEIKOB.
Ou3n0I0r0-OMOXMMUYECKUE TMPEBPAILICHUS, MPOUCXOIAIIUE MPU CO3PEBAHUU
MAacCJIMYHBIX PACTEHUM.

Bnusinue npuponHo-kiuMaTuyeckux (HakTopoB M OpOUICHUS HA COJEpXKaHUE U
KA4ECTBEHHBIN COCTAB PACTUTEJIBHBIX MACEN B CEMEHAX MACINYHBIX KYJIbTYP.
BnusiHue pexxrma nuTaHHs pacTEHUN HAa CONEPKAHME M KaUECTBEHHBIA COCTAB
KUPOB B CEMEHAX MACIUYHBIX KYJIBTYD.

[{eHHOCTB OEJIKOB CeMsIH MacCIMYHbIX PACTEHUM.

Bemiectsa, onpeaensione nuTaTeNbHy0 HEHHOCTh KOPHEIIIO0B.

M3meHeHre XMMHUYECKOTO COCTaBa KOPHEILIOAOB B IIPOLIECCE UX CO3PEBAHUM.
YcnoBusa, HEOOXOAUMBIE NIl ONTHUMH3AIUMHU IPOLIECCOB CAXapOHAKOIUICHUS Y
CaxapHOW CBEKJIBI U APYTUX KOPHEILIOAOB.

JlnHamMuKa a30TUCTBIX BELECTB U YIJIEBOJOB B MPOIECCE POCTA U Pa3BUTHS 0O-
OOBBIX M MSTJINKOBBIX TPAB.

N3MeHeHne nuTatenbHOM HEHHOCTH BErE€TaTHBHOW MAaCChl TPAB B 3aBUCUMOCTH
OT BHEITHUX yCIOBUI U 0COOEHHOCTEN MUTAHUS PACTCHUI.

Paznuune ¢puznonoro-OMoXMMUYECKUX MOAXOI0B MPU OLIEHKE JeUCTBUS (HaKTO-
POB BHEIIHEHN CpeJlbl Ha KAYECTBO yporkast 0000BbIX U MSTIMKOBBIX TPaB.
buoxuMuueckue NnpeBpalleHus], NPOUCXOASAIINE B TUIOAX U SAT0Jax NpH UX CO-
3pEBaHUU.

Ponp caxapoB, OpraHMYeCKUX KHCIJIOT, a30TUCTBIX BEIIECTB, BUTAMUHOB IIPHU
OIIEHKE MUTATEIbHBIX U BKYCOBBIX CBOKMCTB IUI0/I0BO-ATOJHON MPOLYKLIHH.

31



70. H3MeHeHue colep:KaHMs B INIOAAX U STOAAaX CaXapoB U OPraHUYECKHUX KHUCIIOT B
3aBUCHUMOCTH OT YCJIOBHM BBIpALIUBAHUS.

71. OcoOEHHOCTH XMMHUYECKOI0 COCTaBa OBOILEH U KapToges.

72. H3MeHeHMe coaepaHUe YINIEBOJOB, a30THCTBIX BEIECTB, OPraHUYECKUX KHC-
JOT, BATAMHHOB IIPU CO3PEBAHUM OBOIIEH U KIyOHEHN KapTodens.

73. Kaxkue cnenugpuyeckue BeLECTBa COAEPIKATCA B OBOLIAX M KIIyOHsX KapTodes
¥ KaK OHM BJIMSAIOT Ha KayeCTBO W MUTATENbHbIE CBOMCTBA OBOIICH M KapTode-
ns?

74. BausiHuE NPUPOIHO-KIMMATUUYECKUX YCIOBHW, pEXUMa IHUTAHHUS DPACTEHHI,
oporeHus Ha GOpMHUPOBAHUE KaueCTBA OBOIICH U KITyOHEH KapTodes.

6.2. Onucanue nokaszaresjieid 1 KpUTEpHeB KOHTPOJIAA yCIIEBAEMOCTH,
ONMHUCAHME IKAJ OlleHNBAHUSA

KoHnTtposb Tekymieit paboThl CTYyIEHTOB OCYILIECTBISETCA IMPHU MPOBEICHUU U
3aIuTe JIabOpaTOPHBIX PadOT, MPAKTUUECKUX 3aHATUA U KOHTPOJIbHBIX padoT. s
MPOBEICHUS TaOOPATOPHBIX PabOT M MPAKTUYECKUX 3aHATHM pa3zpaboraHa pabouas
TeTpajb, ISl KOHTPOJIbHBIX padOT pa3paboTaHbl KOHTPOJbHbBIE BOMpockl. s camo-
KOHTPOJIS MPU BBITIOJHEHUHN CaMOCTOSITENIbHOM paboThl pa3paboTaHbl TECTOBbIE 3a/a-
HUS C OTBETAMHU U METOJIMYECKHUE YKa3aHUS N0 U3YUYECHUIO TUCLUILIAHBI.

Texymmii KOHTPOJIb MO pa3jesiaM Kypca HNPOBOAUTCS [0 MEpE 3aBEPLICHUS UX
u3ydeHus no rpaduky kadeapsl. UTOru TeKymero KOHTPOJIs BKIIOYAIOTCS B UTOTH
TEKyIlIel yCIeBaeMOCTH 3a cemecTp. [y OlleHKH 3HaHUM, YMEHHM, HaBBIKOB U (op-
MUPOBAHUSl KOMIIETEHLIIMM N0 JHMCLMIUIMHE MPUMEHSETCS TPAaJWLHUOHHAsA CHCTEMa
KOHTPOJISL M OLICHKM YCIIEBAEMOCTHU CTYAEHTOB. OLIEHKa 3HAHWI, YMEHH1, HABBIKOB U
dbopMHpoOBaHUE KOMIETEHIUN MPOBOAUTCS MYTEM BBICTABICHHUS OLEHOK IO YEThI-
pexOaIbHOM CUCTEME «OTIMYHOY», «XOPOULIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIIE-
TBOPUTEIBbHOY (Tabyuia 7).

Kpurepuu onieHUBaHMsI pe3yJabTATOB 00y4eHUSs
Tabmuma 7

Ouenka Kpurepun oueHuBanusi

OLICHKY «OTJIHYHO» 3aCIy>KUBACT CTYAECHT, OCBOUBILINN 3HAHUS, YME-

HUS1, KOMIIETEHIIMH U TEOPETUUECKUI MaTtepuain 6e3 mpoOenoB; BbIIOJI-

HUBIIWH BCE 3aJaHUS, IPEAYCMOTPEHHbIE Y4eOHBIM IJIAaHOM Ha BBICO-

KOM KaueCTBEHHOM YpPOBHE; IPAKTUYECKHE HABBIKH MTPO(ECCHOHAIBHO-

r'o IPUMEHEHHUSI OCBOCHHBIX 3HAHUH C(HOPMHUPOBAHBI.

KommnereHumnu, 3aKperui€HHbIe 32 TUCHUILIINHOM, C(DOPMHUPOBAHbI HA

YPOBHE — BHICOKHIA.

OLICHKY «XOPOLI0» 3aCIy)KUBAET CTYEHT, TPAKTUYECKU IIOJHOCTBIO

CpenHuil ypoBEHb | OCBOMBILNI 3HAHUS, YMEHHSI, KOMIIETEHIIUN U TEOPETUUECKUI MaTepH-

«4» aJl, yueOHbI€ 3a1aHUS HE OLICHEHbl MAKCUMAJIbHBIM YHCIIOM 0aJlIoB, B

(xoporo) OCHOBHOM C(pOPMHUPOBAJ MPAKTUYECKHE HABBIKH.

KommnereHumnu, 3aKperui€HHbIe 32 TUCHUILIINHOM, C(POPMHUPOBAHbI HA

YPOBHE — XOPOIIHii (CpeaHuii).

Bricokumnii ypo-
BEHb «5»
(oTIMYHO)
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OLICHKY «y/AOBJICTBOPUTEIbHO)» 3aCIyKUBAET CTYAECHT, YACTUYHO C
npo0OesiaMy OCBOMBIIUI 3HAHUS, YMEHUS, KOMIIETEHLIUU U TE€OpeTHYe-
CKUI MaTepuai, MHOTHE y4eOHbIe 3aJjaHus JTMOO0 HE BBITOIHUI, 00
OHHM OIICHEHBbI YUCIIOM 0aJIJIOB OJIM3KUM K MUHUMaIbHOMY, HEKOTOPHIE
NpakTUYEeCKUEe HaBBIKUA HEe C(HOPMHUPOBAHBI.
KoMneTeHumu, 3akperui€HHbIe 3a TUCHUIUIMHOMN, cOpPMHPOBAaHbI HA
YPOBHE — I0CTATOYHBIIA.
MuHUMaIBHBI | OLEHKY «HEYAOBIETBOPUTEIBHO» 3aCIIY’)KUBAET CTYAE€HT, HE OCBOMBIIUI
YPOBEHb «2» (He- | 3HaHUS, YMEHHUS, KOMICTCHIIUN U TEOPETHUECKUI MaTepuall, yueOHbIe
YAOBJIETBOPH- 3aJjaHHs HE BBIIIOJIHIII, TPAKTHYECKHE HAaBBIKK HE C(POPMUPOBAHBI.
TEJILHO) KomnereHuuu, 3akperui€éHHbIe 3a JUCUUILUIMHON, He ¢)OPMHUPOBAHBI.

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

[To uToram TekyIel OUEHKH CTYEHThI JOIYCKAIOTCS K CIaye 3a4eTa Mpu IMoy-
YEHHUH OLIEHOK 3a BBIIOJHEHUE U 3aIIUTy BCEX JIAOOPATOPHBIX, MPAKTUYECKUX U KOH-
TPOJBHBIX padOT HE HUXKE TIOPOTOBOTO YPOBHS «3» (yIOBIETBOPUTEIHHO).

[TpoMexyTOUHBII KOHTPOJIb 3HAHUM, YMEHUH U HAaBBIKOB CTYJEHTOB OCYILECTB-
JSIeTCsl B BUJIE 3a4€Ta C OLEHKOM, KOTOPBIM MPOBOAUTCS C LIEJIbIO OLIEHKU padOTHhI
CTYJEHTA 32 CEMECTpP, YPOBHS OCBOCHUSI UM TEOPETUYECKUX 3HAHUM, pa3BUTUS TBOP-
YECKOTO MBIIIIEHUs, MPUOOPETEHNsI HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHUs
CHUHTE3UPOBATh OJTYUYEHHbIE 3HAHUA M NPUMEHSATh UX JUIS PELICHUS NMPAKTUYECKUX
3ajad.

[Tpuem 3adeTa ¢ OIEHKOW MPOBOAMTCS 10 OmieraMm B ycTHOU (opme. [Ipuauma-
IOLMI MpernoaaBaTelb UMEET MPaBO 334aBaTh CTYAEHTOM JONOJIHUTEIbHBIE BOIPO-
Chl, JaBaTh 3aJa4d U MPUMEPHI IO ITporpamMme JaHHOW AMCHUILUIMHBL. [lepecnaya 3a-
4yeTa JomyckaeTcs He Oosee AByX pa3. Tperuit pa3 nmepeciaya 3ayeTa OCyIIECTBISET-
s Iepel KOMMCCUEH, Ha3HAaYaeMOM JEKAHOM.

7. Y4eOHO-MeToAuYecKOe U MHGOPMaIHOHHOE o0ecrieyeHne TUCIHHUIIINHBI

7.1 OcHOBHAsI JIUTEPATYpPA

1. Bono6yesa B.®., HoBukos H.H., Ceperuna N.1., Xpynos A.A. buoxumuueckue
OCHOBBI KaueCTBa NPOAYKUHH pacteHueBoactBa. — M., UzpmarenbctBo PI'AY —
MCXA umenu K.A. Tumupszesa, 2016. — 237 c.

2. buoxumus cenbCcKoXxo3sicTBeHHOM mnpoaykiuu: yueOnuk / B.B. Poroxun, T.B.
Poroxwuna. Cankt-IlerepOypr: TUOP/I, 2014. - 542 c.

7.2 lonosiHUTEILHAS JIUTEPATYypa

1. HoBukoB H.H. buoxumus cenbckoxo3siicTBeHHbIX pactenui. — M.: ®I'bHY
«Pocundopmarpotex», 2017. — 560 c.

2. HoBukoB H.H. buoxumudeckre ocHOBbI ()OPMUPOBAHUS KaueCTBA MPOAYKIIUU
pacTeHueBOACTBA: yueOHoe mocodue ¢ rpudom YMO. — M.: UznatensctBo PIAY —
MCXA umenu K.A. Tumupszesa, 2014. — 194 c.

3. HoBukoB H.H. buoxumus pacrenunii. — M.: KosocC, 2012. — 678 c.
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7.3 HopmaTuBHBIE NPABOBbIE AKThI

HCT

7.4 MeTonnuyecKkue yKa3aHusi, peKOMEHIAUMHU U Pyrue MaTepuaJibl K
3aHATHAM

1. HoBukos H.H., Tapa3anosa T.B. JlabopaTropHblii NPAKTHKYM 110 O0MOXUMHHU
pactennii. — M.: U3nareabcTBo PI'AY — MCXA nmenn K.A. Tumupsnzesa, 2012.
-97 c.

2. lIpaktukym no arpoxumuu (nmox pepaxkuuei B.B. Kuauna). — M.: KosaocC,
2008. - 599 c.

3. Tapa3zanoBa T.B., HoBukoB H.H. TecToBble 3a1aHusi 10 JMCHUIINHE
«buoxumus pacrennin». —M.: U3n. PTAY-MCXA nmenn K.A. TumupsizeBa,
2008. - 108 c.

8. Ilepeyennb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHHUKAIIMOHHOH CETH
«HTepHEeT», HEOOXOAMMBIX IJISI 0CBOEHMS JUCIHUILIUHBI (MOYJIs1)

1. http://www.chem.msu.su/rus/library/rusdbs.html (OTKpsITBII1 1OCTYTI)

2. http://fuji.viniti.msk.su/ (OTKpBITBIN AOCTYTI)

3. www.mcx.ru (OTKpPBITBII 1OCTYII)

4. http://www.zol.ru (OTKpBITBIN TOCTYTI)

5. http://service.mcx.ru/Registers/Register?type=2 &registryType=Registry  (OTKpbI-
THIN JOCTYII)

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

9. IlepeyeHb MPOrPAMMHOI0 O0ecIIeYeHUsI U MHPOPMAIUOHHBIX CIIPABOYHbIX
CHUCTEM (npu neodoxooumocmu)

JUis IpoBeJieHus JIEKIIMOHHBIX 3aHATUN HEOO0XOJuMa ayAUTOPHsI OCHAIllEHHAs
cpencTBaMu MynpTuMeana. J[lns mpoBeneHus 1a00paTOpPHOTO MPAKTHKyMa HEOOXO-
MBI arpOXUMUYECKUE YIEOHbIE TabopaTOpHH, 000PYIOBAaHHBIE Ta30M, BBITSXKHBIMH
mkadaMu U TPUHYAUTETHHOW BEHTHIALMEH, C XOJOAHOM M TOopsiued BoJOM (BOIO-
IPOBOJ M KaHaIMU3aIus). XUMHYECKUE Jab0paTopun TOJKHBI ObITh OCHAIIEHBI COOT-
BETCTBYIOIIEH XUMUYECKON ammapaTypoil U mpubopamu, XUMUYECKON TOCyI0H U pe-
aKTUBAaMH JUJIS1 BBIIIOJIHEHUS] arpOXMMUYECKOIO aHalIM3a pacTeHUi, MOYB U yaoOpe-
HU, KOJUIEKIUAMU PAaCTUTENbHBIX 00pa3LoB, 00pa3LoB MI0YB U yAOOPEHUH, a TaKxKe
CpencTBaMH OXPaHbl TPyAa, MEAULIMHCKON alTEeYKOW JJI1 OKa3aHMs IIEpBOM IIOMOLIU
U CPEICTBAaMH NIPOTUBOIIOKAPHONU OE30MaCHOCTH.
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Ta0muma 8

Cgenennsi 0 He00X0AMMOM OCHAIIIEHUM JIaOopaTopuii (HeoOXoauMbIe pe-
aKTHBbI, 000pPy/10BaHMe U IPUOOPHI) JJadopaTopuid

1. Moxkpoe 030- | H,SO4 1,84 300 PactutenbHbie 00pa3iibl
JIeHME pacTeHuii | r/cm’ (BO3aymIHO-Cyxue oOpas-
nepen onpene- | ceneH metan- | 10 bl JIO/I0B) 30
JeHueM Oenka JIAYECKUN Becbl ananutnueckue 2
Mepubiii muausap 10 ey’ | 2
Mepnsiii nunuaap 100
cm® 1
CrakaH XUMUYECKUN 2
Kon0s1 Kepenpmans 30
Mepnsie konber 100 cM® | 30
naTenu 30
Kanbka 5x15 1
[Tpobupxka s oTO0pa 2
npo6 + mutaHr
[Munetka 10-20 M + 2
rpyImia
Jlo3aTop I KUCIIOT 2
BriTsokHOM mikad ¢ To- 2
penKaMu
2. Onpenenenue | H3BO; 20 anmapaTt MukpoKbsenpaa- | 1
oenkoBoro azota | NaOH 600 as+utaHr (3 m)
u ceiporo npo- | HoSO4 0,1 H 1 mpobup- | koa6wl koHUYeckue 100-
TeUHa B pacTH- | puKcaHanl Ka 150 cm? 30
TeabHOM MaTe- | MetunenoBeii | 0,03 rmmurieTky Ha 10, 15, 25
puase KPacHbIi oM, 3
MeTuneHoBbI uuIrHapsl Ha 10 cm®
roixy06oit 0,01 2
®denondrane- IITaTUB ISl MUKPOOIO-
VH 0,2 peTKHn
C,HsOH 45 aBTOMATUYECKAst MUKPO- | 2
oropeTka Ha 10-25¢m°
IPOMBIBAJIKa
2
2
3. Onpenenenne | HC11,19 r/em® | 20 PacTtuTenbHbie 00pasiisl 30
ackopounoBori | HyCyO4 15 1o 50 T (CBeXue TIO0bI
kuciaothl (Buta- | KIO; 0,3 Pa3INYHBIX CEIBCKOXO-
MuHa C) HPO; 10 3SIICTBEHHBIX KYJIBTYP)
AckopOuHO- 0,01 Becol TexHOXUMUYECKHE
Bas Kucjora | 3 Crakansl 150 cv? 2
Kpaxman Hunuuapsl MepHbIE 25 64
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3

2,6 - TUTPOBA- | CM 2
muxjopdeHo- | Hue Broperku 50 cm® + mraru-
JTUHI0(EHOI BBl 2
Crynku dapdopoBbie ¢
HOCHUKOM 30
[lectuku papdopobie
Konowl mepubie 100 cm® | 30
Boponku 60
[MTunerku 10-20 cm® 30
Kon0Op1 koHnUecKue 30
4.0Onpenenenune | NaOH 150 PactutenbHpie 00pasiibl
caxapoB B pac- | (CH3COO), 50 50 r (cBexue MmIoabl pas-
TeHusX uanua- | Pb JUYHBIX CEJIbCKOXO03SIH-
HBIM METOJIOM Na,SO4 75 CTBEHHBIX KYJBTYD)
NaHCO; 300 Craxaust 100-150 cm’ 30
Ks[Fe(CN)s] 10 mmuEAps! 10-15 ev? 30
3
HC11,19 r/em” | 150 HpOMBbIBaIKa 6
MetuneHoBas 2
CUHB O 2 BEChI AaHAJINTUYECKHUEC 2
MeTI/IHOBBIﬁ BEChI TCXHOXUMHNYCCKHUC 2
KpaCHBIN 0,03 raszoBble ropesku + nvianru | 15
C,HsOH 20 (mns raza) + TpeHorm _ ac-
0eCTOBBIEC CETKU
Tecyanble OaHM + MecoK 6
wmepupie  xomosr 100 em? | 30
ko166 koHmueckue 100 cm® | 30
CTCKIJSIHHBIC ITaJIOYKHU 30
¢GmIbTpHI OyMaXxKHbIE 30
CTCKJIsIHHAA BaTa 30
BOPOHKHU
TEPKH TJIaCTMACCOBbBIC 30
JIOCKH TLJIaCTMACCOBBIE 30
HOXU (111 U3MEJIbYCHUS 30
00pasIoB) 30
HminaTesu 30
Hroro H,S04 1,84 1300
r/cm?
HC10457% 30
H;BOs 12
NaOH 1375
Metunenossrii | 0,12
KpPACHBIN
Metunenossiit | 0,02
roy6oit
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®denondrane- |1

HH
C,HsOH 360
Nast4 175

CuSO4*5H,O0 |40
CypbMsiHO- 250,3
BUHHOKMCJIBIN
KaJuu
FCQ(SO4)3 'Ile 50
O
Fe(NH4)-(SOs) | 90
»-12H,0
Cepnbiii 5pup | 400
CH;COOH 1250

80%

KoGanbtaur- | 15
PUT HaTpUs
Junukpuia- 22
MUHAT MarHus
MgO 13
AgNO; 5
BaClz 50

Hudenunamun | 13
(NH4)2MOO4 60
NH,4CI 1
P-B Heciiepa | 200
(CH3COO),Pb | 100

NaHCO; 300
K; [FG(CN)6] 10
AckopOuHO-

Bas KHCJIOTa 5,01
Kpaxman 2
H,C,04 15
Sl’lClz 3
KH,PO4 0,5

Cepnsbiii 2¢up | 400
HCI1,19 r/em® | 1010
KMI’IO4 5
Juctuimpo-
BaHHas BOJA

OcBoeHne qUCHUIUIMHBI CTYACHTOM OCYILECTBIIAECTCS B PE3YJIbTAaTE TOCEUICHUS
JIEKIMOHHBIX, 1a00PATOPHBIX U MPaKTU4YECKUX 3aHsATUH. [locie BbinoaHeHus 1abopa-
TOPHBIX pa0OT U MPAKTUYECKUX 3aHATUHN CTYIEHT 3alllMIIaeT NOJyYeHHbIE B MpoLec-
ce paboThI pe3ynbTaThl U U3yYEHHBIE BOMPOCHI MO MPOMIEHHON TeMe MpernoaaBaTelto
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BO BpeMs 3aHATHs WIA B YCTAaHOBJICHHOE IIpernoaasaTesneM Bpemsa. CaMmoCcTosATEIbHOM
U3Y4YEHHUE Pa3[eoB AUCLUIUIMHBI OCYIIECTBISAECTCS HA OCHOBE MATEPUAJIOB JICKIIM,
PEKOMEHAYEMOW JMUTEpaTypbl M 3aJaHUil pabouedl TeTpaau [yl J1abOpaTOpHO-
IPAKTUYECKUX 3aHATHI. 3aaHus AJIs BBINOJIHEHUS J1a00paTOPHBIX pabOoThI, IPaKTH-
YECKUX 3aHATUM U JUIsl CAMOIIOATOTOBKH 10 KaKJIOMY pa3/eily JArTCs MpernojaBaTe-
JeM Ha 1a0OpaTOpHBIX pabOTax M MPAKTUYECKUX 3aHATHUAX C COOTBETCTBYIOIIMM
oObsicnenneM. KoHTposib caMoCTOsTENNbHOM pabOThl CTYy/IEHTOB MPOBOAUTCS Ha Ja-
OopatopHbIX paboTax B BHJE OMPOCca U 3alIUTHI 1a00paTopHbIX paboT. CTyaeHT ume-
€T BO3MOKHOCTb IOJYYUTh KOHCYJIbTALMU y MPENOJABATENS B COOTBETCTBUH C €rO
rpauKoOM TEKYIIUX KOHCYIbTALIUM.

Buabl 1 popMbl 0TPAOOTKH NPONMYIEHHBIX 3aHATHI

CryneHT, IpoIlyCTUBIIUHN 3aHATHSI 0053aH CAMOCTOSATEIBLHO U3YyUUTh COIEPKa-
HUE MPOIMYIICHHOIO 3aHATHUS, TIOATOTOBUTh MOJPOOHBIA KOHCIEKT U B ABYX HENEIb-
HBIA CPOK 0TpabOTaTh MPOMYIIECHHOE JIEKIIMOHHOE, JAOOPAaTOPHOE WIIHM NIPAKTUUYECKOE
3aHATHE N0 JOTOBOPEHHOCTH € mpenoaasareneM. [[nsi oTpaOOTKM MPOIYIIEHHOTO
JIEKIIMOHHOTO 3aHATHUS CTYJIEHT JIOJDKEH TOJArOTOBUTH MOAPOOHBIN KOHCTIEKT, a TaKkKe
HamMcaTh U 3alIUTUTh KOHTPOJBHYIO pab0Ty MO MPOMYIIEHHOW TeMe MO JOTOBOPEH-
HOCTH C MPEMNO0/IaBaTe]IeM B COOTBETCTBUU C €0 IpauKOM TEKYIIUX KOHCYJIbTAIH.

12. MeToauveckne peKOMEHAANMH MPENoAaBATE/IsIM 110 OPraHU3aluu 00yYeHust
10 JMCUUILTHHE

s popMHUpOBaHMSL Y CTYAEHTOB COOTBETCTBYIOIIMX KOMIIETEHIUI B pE3yJib-
TaTe U3Y4YECHUs JAHHOU y4eOHOM JAMCLHUIUIMHBI PEKOMEHIYETCS] IPUMEHSTh O0OBSICHU-
TENbHO-WIIIIOCTPATUBHBIE, MPOOJEMHBIE U MOUCKOBBIE MOZEIN OOy4eHHs, Hallpas-
JIEHHbIE HAa aKTUBU3ALMIO CAMOCTOSTENbHON pabOThl CTYJIEHTOB, aKTUBHbIE U UHTEP-
akTuBHbIE (popMmbl 3aHATHN. COBOKYNHOCTh (JOPM OOyUEHUS BKIIOYAET: JIEKIIUHU, CE-
MUHapbl, IPAKTUYECKUE, TAOOPATOPHBIE, CAMOCTOSTENIBHBIE U KOHTPOJIbHBIE pa0OTHI,
TECTUPOBAHUE 110 pa3jiesiaM AUCHUIUIMHBIL.

KonTponb Texkymieit paboThl CTYACHTOB OCYLIECTBISIETCS MPU BBINOJIHEHUU U
3alUTe 1a00OPaTOPHBIX M MPAKTUYECKUX pabOT, MPOBEACHUH MPAKTUYECKUX 3aHATHUH,
KOHTPOJIHBIX paboT MO KaXAOMy pasferny AMCHUIUIMHBL. OIeHKY TeKyllel ycreBa-
€MOCTH CTYJIEHTOB PEKOMEHAYETCS MPOBOAUTH C MCIOJB30BAHUEM TPATULUOHHOU
cucTeMsbl OlleHOK. 1o uToram OoleHKH CTYAEHTHI MOJIY4YaroT OLEHKY HE HMXKE MOpOro-
BOTO ypoBHS «3» (yA0OBIETBOPUTENbHO). [Ipy BhIMONMHEHNN U 3amuTe Bcex Jlabopa-
TOPHBIX PabOT, MPAKTUYECKUX 3aHATUN U KOHTPOJBbHBIX PA0OT C OLEHKON HE HUXKE
IIOPOrOBOr0 YpPOBHS «3» (YAOBJIETBOPUTEIBHO) CTYJIEHT AOIMYCKAETCs A0 CAAYM JK-
3aMeHa.

[Ipu ocymiecTBIEHUN KOHTPOJSI 3HAHUM, YMEHMA M HABBIKOB CTYJEHTOB IO
JUCLMIUIMHE TPOBOJUTCS OLEHKA YPOBHS OCBOEHHUS MMM TEOPETUYECKHX 3HAHUM,
pa3BUTHS TBOPYECKOTO MBILIUIEHUS, NIPUOOPETEHHSI HaBBIKOB CaMOCTOSITENILHOM pa-
OOTBI, YMEHHUSI CHUHTE3UPOBATH MOJIYUYEHHbIC 3HAHUS U MPUMEHATh UX JJIS pEIICHUs
NPaKTUYECKUX 3a]a4.

«brnoXHMMHYECKME OCHOBBI KauecTBa PACTUTENBHOW NPOLYKLUUW» SBISIETCS
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JUACLUTUTMHON, JJISI U3y4E€HUS KOTOPOM NPENTyCMOTPEHO COYCTaHHME ayJMTOPHOU H
CaMOCTOSTENBLHOM PabOThI,  TAKKe IPYIIOBbIX U MHIMBHIYAJIBHBIX KOHCYJIbTALMH.
CouyeTanue JIEKIMOHHBIX U Ta0OpaTOpHbIX 3aHSATHH M0 TeMaM JAHCLHMIIIMHE] obecre-
yuBaeT opMHpOBaHHE OA30BBIX 3HAHUI, HeOOXOAUMBIX IS JabHeHIIed caMoCTOs-
TeNbHO paboThl B JAHHOH 00JIaCTH.

Jlns yriayOJaeHHOro u3y4eHus JUCUUTUIMHBL «BUOXMMHUYECKHUE OCHOBBI Kade-
cTBa MPOAYKIMHM PACTEHUEBOICTBA» MOXKHO BOCHOJIBL30BATLCA CITMCKOM JIOTIOJTHHU-
TeNbHOM JIUTEPATYPbl, HHTEPHET-UCTOYHHUKAMM.

[Mporpammy paspaboTaju:

Hosuxos H.H. >

JIOKTOp OMOJIOrHYECKUX HaYK, C(?%P\?g@%s

npodeccop

['naszynoBa O.A.

KaHauaar XMMUYECKUX HayK, /O/Z‘f il
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