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AHHOTAIIUSA

paboueit mporpammel yueOHo# aucturuiabl b1.0.33 «buoxumust pactenuit » uist moj-
rOTOBKM OakajaBpa 1o HampasiieHHto oAroToBku 35.03.03 Arpoxumus u arporoy-
BOBEJICHUE, HAMPABICHHOCTH «ATPOXUMHUYECKOE OOEeCreYeHUEe arpoTeXHOIOTUI»,
HaIIpaBJICHHOCTH «I eHeTnuecKass U arpodKOJIOTHIECKas OLIEHKA TTOYB»

Heab ocBoeHusi AUCHUIUIMHBI: OCBOCHUE CTYJEHTAMU TEOPETUYECKHX U
MPAKTUYECKUX 3HAHWM, MPUOOpETEHNe YMEHUN U HABBHIKOB B 00JACTH XUMHUYECKOTO
COCTaBa PacTeHUM U MPEBPAIICHUS BEIIECTB U SHEPTUU B PACTUTEIBHBIX OPraHU3MaX,
oOecrieyeHns KauecTBa U 0€30MacHOCTU PACTUTENBHON MPOAYKIIMH, UCIOJIb30BAHUS
B Y4eOHOM mporiecce UGPOBBIX TEXHOJIOTUA U MHCTPYMEHTOB 151 (GOPMHUPOBAHUS Y
HUX TPOo(dheCCUOHATBFHBIX KOMITIETCHIINM, HEOOXOUMBIX MPU 0OOCHOBAHUU TEXHOJIO-
T BBIPAIIMBAHUS CEIIbCKOXO3SMCTBEHHBIX KYJIBTYp, OICHKE KaueCcTBa PacTUTEIh-
HOW MPOAYKITNU ¥ MPUMEHEHHS] XUMUUECKUX CPEICTB B PACTCHHEBOJICTBE.

MecTo TMCHUILUIMHBI B Y4eOHOM ILIaHe. TUCIUIUIMHA BKJIIOYEHAa B 00s3a-
TEIBHYIO YacTh Y4€OHOTO IJIaHa IO HarpaBieHU0 moAroToBku 35.03.03 Arpoxumus
M arporio4BOBEICHHE.

TpebGoBanusi K pe3yabTaTaM OCBOEHHS TMCHUIIMHBI: B PE3YyIbTaTe OCBOE-
HUS JAUCHUTUIHHBL popmupyrotes crienyromue komnerennun: OINK-1.1, OIIK-5.2,
OIIK-5.3.

Kpartkoe conep:xkanue TMCUMIIMHBI: YdueOHas aucnuriiaa « buoxumus pac-
TEeHUW» BKIOYaeT 6 paszmenoB: «CTpoeHHe, CBOMCTBA U OMOJIOTHYECKUE (DYHKIHH
OCHOBHBIX OPTaHUYECKHX BEIIECTB pacTeHui», «bnoxummuueckas sHepretuka u dep-
MEHTBI», «OOMEH YIJIeBOJIOB, JIUMUJIOB M a30TUCTHIX BEIIECTBY», «BeriecTBa BTOpry-
HOTO MPOUCXOXKJIEHUD», «brnoxumudeckue oCHOBBI (DOPMUPOBAHUS KaueCcTBa PacTH-
TEJIHLHOW MPOAYKIUN» U «IIpUMEHEHHE MU(PPOBBIX TEXHOJOTHH NJIsi cOopa, mepena-
9H, XpaHEeHUs1 HTHPOPMAIIMU U aHAIM3a JTaHHBIX B 00JIacTH OMOXMMHU pacTeHui». B
NIEPBOM U YETBEPTOM pa3jiesiaX pacCMaTPUBAIOTCSI CTPOCHUE, CBOMCTBA U OHOJIOTHYE-
ckue (PYHKIIMM OPTraHUYECKUX BEIECTB PACTEHHUM U MX COJEp:KaHHE B PACTUTEIHHOM
MPOJIYKIIMU; BO BTOPOM U TPEThEM pazjienax M3JI0KEHbl TEOPETUYECKHE OCHOBBI XH-
MUYECKUX U OMO’HEPreTUYECKUX MPOLECCOB, TPOUCXOASIINX B PACTEHUAX B MPOIEC-
CE UX JKU3HEJEATEIBHOCTH U MpU (GOPMUPOBAHNU PACTUTEILHON MPOIyKIuu. Mate-
puan MmATOrO pasfelia HWMEeT TEOPETHYECKYI0 W TPaKTHKO-OPHUEHTHPOBAHHYIO
HarpaBjIeHHOCTh. B HEM mpencTaBieHbl OCHOBBI ()OPMHUPOBAHUS KAa4eCTBA YpOdKas
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYpP C YUETOM TEOPETUUECKUX CBEACHUMU, COAEpKAIINX-
Csl B TIEPBOM, BTOPOM, TPEThEM U YETBEPTOM paslienax JaHHOW y4eOHOU UCIIUTLIU-
HbI. B 1mmiecTom pasnene mpeacTaBieHbl CBEICHUS O MPUMEHEHUU IU(PPOBBIX TEXHO-
joruit st cOopa, repeaadn, XpaHeHus THGOPMAIMKM U aHAJIM3a JIAHHBIX B 00JIacTH
OnoxuMuu pacteHuil. B 1enoM mocie u3ydeHus TUCHUIUIMHBI BBITYCKHUKU OYIyT
MOJTOTOBJICHBI TPUMEHSITh 3HAHUS, YMEHHUSI U HAaBBIKK MO OMOXUMHUHU PACTCHHUM IJis
000CHOBaHHS COBPEMEHHBIX TEXHOJOTHI BBIPAIIMBAHUS CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp W MPUEMOB PEryJTUPOBAHUS MUTAHUS PACTEHUM, OICHKH MHIIECBOW, KOPMO-
BOI IIECHHOCTH M 0€30MaCHOCTH PACTUTEIHHON MPOIYKIIMH U €€ MPUTOAHOCTH IS CO-
OTBETCTBYIOUIEH NEpEepadOTKU.

OO0wmas TpyroeMKkoCTh AucuunInHbI: 144 yaca (4 3a4eTHBIX €11.).

IIpoMeKyTOYHBIN KOHTPOJIb: SK3AMEH.



1. lleab ocBOEHUS JUCHUIJINHBI

[lenp ocBOEHMS TUCHUILUIMHBI « BUOXHMUS paCTEHUID» — OCBOCHHUE CTYJICHTAMU
TEOPETUUYECKUX U MPAKTUYECKUX 3HAHUI, TPUOOpEeTeHNEe YMEHUI U HaBBIKOB B 00J1a-
CTU XMMHMYECKOI'O0 COCTaBa PACTEHUM M MPEBPAICHUS BEUIECTB U DHEPIMU B PaCTH-
TEJIbHBIX OpraHU3Max, OOECIeUYeHHs] KauecTBa U O€30MaCHOCTH PAcCTUTEIbHOW Mpo-
TYKIMHU, UCTIOJI30BAHUS B YUEOHOM Mpoliecce HU(POBBIX TEXHOJIOTUN U HHCTPYMEH-
TOB i1 (POPMUPOBAHUS Y HUX NPO(ECCHOHATBHBIX KOMIIETEHIINM, HEOOXOAUMBIX
npu OOOCHOBAHMHU TEXHOJOTHM BBIPAIIMBAHUS CEIbCKOXO3SHCTBEHHBIX KYIbTYD,
OLICHKE KayecTBa PACTUTEJIbHON NPOAYKUNU U MPUMEHEHHS] XUMHUYECKUX CPEJCTB B
pPacTEHUEBOCTBE.

2. MecTo TMCHMILTUHBI B Y4eOHOM Mpoiiecce

Hucrumnaa «buoxumus pacTeHui» BKIIIOYEHA B 00s3aTEIbHBIN MEpEeYEHb
JTUCITUTIINH y4eOHOTO TUTaHa M pealin3yeTcs B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO, OIIOII u yuebHoro miaHa mo HampasieHuro moAroroku 35.03.03 Arpoxumus u
arporo4YBOBEICHUE.

[IpenmecTByOmMUMH KypcamMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
TUCUUTUIMHA «DUOXUMUS PACTEHUI, SABISIOTCI «XUMHUSA HEOpraHU4decKas, « XUMusd
opraHuueckas», «XuMus ¢Gu3U4ecKas U KOJUIOUJHAS), «XUMHS aHaJTIUTHYECKas,
«CenbCKOXO3SIMCTBEHHAS YKOJIOTUsD», «DU3HU0JIoTus pacTeHui», «boranukay, « Muk-
pobuosorus», « Arpoxumus», «PacTeHHeBOICTBOY.

JucuunnrHa «bnoxuMust pacTeHu» SBISIETCS OCHOBOIOJIATAOLIECH JJIs U3Y-
YEHUS CIEAYIOMUX AUCIUIUMH: «CucTeMa ynoOpeHus», «3amura pacTeHui», «Jly-
TOBOJICTBO U KOPMOIPOU3BOJACTBOY», «IlmomoBosacTBO», «OBoOIIEBOACTBOY, «Jleco-
BOJICTBO M arpoJjieCOMEIMOopaIisy, « IKOJIOTHYECKOe HOpMUPOBaHUEY, «brnoxummye-
CKHE€ OCHOBBI KQ4€CTBA MPOIYKIIMU PACTEHUEBOJICTBAY, «HacTHAS arpOXUMUs».

OCOOEHHOCThIO JTUCIUIUIMHBI SBISETCS (OPMHUPOBAHHE Y CTYISHTOB COBpE-
MEHHBIX MPEACTABICHUNA O XMMHYECKOM COCTABE PACTCHUM U TNPEBPALCHUSIX Be-
IIECTB Y PHEPTUU B PACTUTEIHHOM OpPraHU3ME, a TaKKe OMOXUMHYECKUX OCHOBAX Ka-
yecTBa U 0€30MacHOCTH PACTUTENIBHOW MPOMYKIIUH, MOJATOTOBKA UX K MPUMEHEHHIO
CBEJICHUI 0 OMOXMMHMUYECKHUX MPOIleccaX U XUMHUYECKOM COCTaBe pacTUTEIBHOM Mpo-
TYyKIUKU B TpoeCCUOHANIBHON JieaTesibHOCTH. KpoMe Toro, maHHas JUCHUILIMHA SIB-
asieTcst 0a30BOM ISt BCeX YUEOHBIX TUCIUIUINH, UCTIOJB3YIONIUX CBEJACHUS O XUMHU-
YECKOM COCTaBe M OMOXMMHYECKHX IPOIECCaX PacTUTEIbHBIX opraHu3mMoB. Cdop-
MHPOBaHHBIC Y CTYJICHTOB ITU(PPOBHIC KOMIIETCHIIUH ITO3BOJISAT UM OCYIIECTBIISITh IO-
UCK, KpUTUYECKUN aHAIM3 U CUHTE3 UH(POpMaIlUU B 00JAaCTH OMOXMMHUHM PACTEHUHN U
IIPUMEHSITh CUCTEMHBIN TOJIX0JT JUIS PEIICHUS 3aJlad MIPOTHO3UPOBAHUS OHOXHMUYE-
CKHX TIPOLIECCOB, HAMPABJIECHHBIX HA YJIYYIICHHUE KA4ECTBA PACTUTEIBHOM MPOAYK-
1007078

Pabouas nmporpamma JuCHUIUIMHBI «BHOXUMUSL pacTEHUI» A1 MHBAIUIOB U
JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0pPOBbsI pa3padaTbiBaeTCd MHAUBUAYAJIb-
HO C y4€TOM OCOOEHHOCTEH MCHUXO(PU3MYECKOrO Pa3BUTHSA, WUHIWBHUAYaJIbHBIX BO3-
MO>KHOCTEW U COCTOSIHHSI 3J0POBbS TAKMX 00yYarOUXCSl.



TpeGoBanus Kk pe3yJbTaTaM OCBOCHHUS Y4eOHOW JUCIUNIMHBI

Tabmura 1

3agaun  mpodec-
CHUOHAJILHOU Jes-
TEJIBHOCTH Ha OC-
HOBE 3HAHUM OC-
HOBHBLIX 3aKOHOB
MaTeMaTHUECKUX
U EeCTSCTBEHHBIX
HayK C MpUMEHe-
HUEeM uHpopMa-
HUOHHO-KOMMY-
HUKAIITMOHHBIX
TEXHOJIOTUH

OCHOBHBIX  3aKO-
HOB MaTemaTuye-
CKUX U €CTECTBEH-
HbIX HayK, He00-
XOJMUMBIX I pe-
IIEHUS  THUIOBBIX
3aa4 B oOjactu
arpoXuMHuM, arpo-
NOYBOBEACHUS U
arposKOJIOTHH

XUMUH, OCOOCHHOCTSIX (yH-
KIIMOHUPOBaHUA  (PepMeHT-
HBIX CHUCTEM B KJIETKax Op-
TraHW3MOB; TPHUHIIMIBI OCY-
HIECTBJICHUS OMORHEpPreTH-
YECKUX MPEBPALICHUN B Op-
raHu3Max M y4acTUe B ITUX
MpoIeccax  MaKpo3pruye-
CKMX COEIVHEHUHN; MOJIEKY-
JISIPHBIE MEXaHU3MBbI T€HETH-
YECKHUX MPOLIECCOB — PEIlIu-
kauuu JIHK, Tpanckpumniuun
U TPAHCIALMH Y BBICHIUX
OpraHu3MOB; LIU(PPOBHIE TEX-
HOJIOTMM cOopa JaHHBIX B
obysiacTu OHMOXMMHUHU pacTe-
nuii (10T, Big Data), mepe-
Ja4yd U XpaHeHus uHpopma-
uu (5G, KBaHTOBBIE TEXHO-
JOoTHH, OOJIaKa, OJOKYEHH),
aHanu3a JaHHbIX (HUCKYC-
CTBEHHBI  MHTEJUIEKT W

IIECCOB B PaCTUTEIHHOM
OpraHm3Me B COOTBET-
CTBUU C TIPUHIUTIAMHU
OMOXMMHUYECKONU DHEP-
TeTUKH W B 3aBUCUMO-
CTH OT peXuMa TIHUTa-
HUsI PACTEHUN U YCIIO-
BUM OKpPY’Karoleu cpe-
Ibl; paboTtath ¢ mudpo-
BBIMU OUOJIMOTEUYHBIMU
CpencTBaMH U BEpTYy-
aIbHBIMH  TUIaTdOpMa-
MU; UCTIOJIE30BaTh 1U(-
poBbie 0a3bl JaHHBIX,
DJIEKTPOHHBIE y4YEOHBIE
u3gaHus,  UGpPOBBIE
IKOCHCTEMBI SIHIEKC U
Google, nonckoBeIe cu-
crembl Yahoo! u Pawm-
Oyiep, OHJIAH DHIIMK-
JIOTIEIUH: BbIOUpAThH
ONTHUMAaJIbHBINA (hopMar,

Ko ConepxaHue B pesynprare n3yueHus: yaeOHONH TUCIHHUILIMHBI O0YYarOeCs JOJKHDI:
Ne A Aep Nuaukatopel KoM- pesy. 1 ya AL yaarom d
KOMIIe- | KOMIETCHUUH (WK .
/11 .. MHEeTEHIIUHN 3HaThL YmeTh Bnanets
TEHIIUN e€ 4acTn)
1. |OIIK-1 [cnocoben pe-|OIIK-1.1. neMOH-|COBpEMEHHbBIE CBEIECHHS O|IPOTrHO3UPOBATh  XOJ|TEPMUHAMU M TOHS-
I1aThb TUITIOBEIC CTppreT 3HAHHUC (I)CpMCHTaX U MECTOIax 6PIO- 6I/IOXI/IMI/I‘{CCKI/IX IIpo- | TUAMHU 6I/IOXI/IMI/II/I

IPU OLIEHKE XUMHYe-
CKOI'O COCTaBa, Kaue-
cTBa U 0€30MaCHOCTH
pacTUTENBHOU  MpoO-
NYKIWW; HaBbIKaMU
paboThl C WCTOYHH-
KaMH OTKPBITHIX JIaH-
HBIX U 0azamMu 3Ha-
HUH, (G POBBIMU
OMOJIMOTEYHBIMU
CpeIcTBaMu U BEPTY-
allbHBIMH  TUIaTOp-
MaMH, B CEpBUCAX IO
OCBOCHHMIO  KOMIIE-
TeHIu  1udpoBoi
HPKOHOMUKH; BIIAJIETh
uHpopmarmein 0
OPUMEHEHUU METO-
JIOB TUCTAHIIIOHHOTO
30HJIUPOBAHUS 3EM-
M W3 KOCMOCa,
I'NC-TexHom0rui,




HEHPOTEXHOJIOTHH), TEXHO-
JIOTUM ONTHUMHU3AIUU JIaH-
HBIX MU BO3MOXHOCTHU MX HC-
MOJIb30BaHUS JJIsl IPOTHO3U-
poBaHUST ~ OMOXMMHYECKUX
MPOIIECCOB U KayecTBa ypo-
Kasl CEIIbCKOXO3SMCTBEHHBIX

KYJBTYD

Ccrocod M MecTo Xpa-
HEHUsT MHPOpMaLuu U
JAHHBIX C ITOMOILBIO
U(PPOBBIX MUHCTPYMEH-
TOB; NPUMEHSTH CpEJ-
CTBa LU(POBBIX TEXHO-
JOTUM JUIA PpELICHMS
3aja4 B obsact Ouo-
XUMHH PACTEHUHN

poboroB u BIUIA
JUIS. KOHTPOJISL pa3BU-
TASST U JUArHOCTUKHU
MMUTAaHUS PACTEHUU C
LEIBI0 MPOrHO3UPO-
BAHUS XMMHYECKOIO
COCTaBa M KayecrTsa
pPacCTUTENILHOW  MPO-
JTYKIHAH

OIIK-5

CIOCOOEeH K y4a-
CTHIO B IpOBEJe-
HUM DKCTICPUMEH-
TaJTbHBIX HCCIIE-
JIOBaHUM B IIPO-
dbeccroHaIbHOM
NEeATCTLHOCTH

OIIK-5.2. mox py-

KOBOJICTBOM  CIIE-
muaanucrta  Oolsee
BBICOKOM  KBaJIU-

dbuKanuu y4acTBy-
€T B TIPOBCICHHH
IKCIIEPUMEHTAITb-
HBIX  HCCJIEIOBa-
HUW B oOnacTu ar-
pPOXUMHUHU,  arpo-
MOYBOBEICHUS U
arpo3KOJIOTHH

COCTaB, CTPOEHHUE, CBOMCTBA
U Ouosornueckue (QpyHKIIUU
yIIEBOAOB, JIMIUJOB, aMu-
HOKHUCJIOT, HYKJIEOTHU]IOB,
O€JIKOB, HYKJIEHMHOBBIX KHC-
JIOT, BUTAMHUHOB, OpTraHHYe-
CKUX KHCIIOT, aJIKaJIOMJIOB U
[JIMKO3UJI0B, (DEHOJIBHBIX H
TEPHEHOUAHBIX COEIUHEHUH,
3(UPHBIX Macel, a TaKXKe UX
COJiep’)KaHWE B PACTUTEIb-
HOM TPOMYKIIMH, OCOOEHHO-
CTH OMOXMMHUYECKHX TMPO-
LIECCOB U XUMHUYECKOIO CO-
CTaBa y pa3JIMYHBIX TPYII
CEIIbCKOXO3SIMCTBEHHBIX

pacTeHUN; XUMUYECKHUU CO-
CTaB 3epHa 3JaKOBBIX U 3€p-
HOOOOOBBIX KYJIBTYp, CEMSH
MACJIIMYHBIX paCTEHHUI,

OPUMEHSTh 3HAHUA IO
OMOXMMHUU  PACTEHUMU
npu 00OCHOBAaHUU TEX-
HOJIOTUH BBIPAIIUBAHUS
CEJIBbCKOXO03SIMCTBEHHBIX
KYJIbTYp U NPUMEHEHUS
ynoOpeHuit; 000CHOBHI-
BaTh U3MEHEHUSI XUMHU-
YEeCKOro cocraBa pac-
TUTEIBHOW NPOJYKIUH
B 3aBUCHMOCTH OT re-
HOTHWIIA, PEKUMa IUTA-
HUsI PACTEHUN U YCIIO-
BUH OKpYXaroIlIen cpe-
bl

TEPMUHAMHU W TIOHS-
TUAMUA OMOXUMHHU
MIpY OLICHKE KauyecTBa
pacTUTENBHOW  TIpO-
IYKUUH, €€ IPUTOJI-
HOCTH JUIS XO3SU-

CTBEHHOTO  MCIOJIb-
30BaHUS. M COOTBET-
CTBYIOLLIEW IIepepa-

OOTKH, a TaKXKe MpHU
00OCHOBaHMHU TEXHO-
JIOTUI BBIpAlIBaHUS
CEIbCKOXO3SMCTBCH-
HBIX KYJBTYp U TPH-
MEHEHHUS y100peHui




KIIyOHeH KapTodens, KopHe-
TUIOIOB, OBOIIEH, IJIOJIOB U
ATOJl, BETETATMBHOW MacCChI
KOPMOBBIX TpaB; OMOXUMHU-
YECKUe OCHOBHI (HOpPMHPO-

BaHUs KauecTBa  yposKas
CEJIbCKOXO03SIMCTBEHHBIX
KYJIBTYP
OIIK-5 |crocoben k yua-|OIIK-5.3. ucnonb-|OMOXUMHUYECKHUE TPOLECCH | HCTIONb30BaTh OMOXU-|HABbIKAMU aHAJIUTH-
CTHIO B TpOBeJe-|3yeT  KJacCH4yec-|CHUHTE3a, MPEBPALICHUNA U|MHYECKHE I[OKa3aTeNH | 4eckod paboThl IO
HUH SKCIIEPUMEH- | KH€ M COBPEMEH-|pacraja OpraHMYecKHX Be-|IPH OI[CHKEe KayecTBa U |OMNpeAeNeHUI0 Ouo-
TAJIbHBIX HCCJE-|HbIE METOJAbl HC-|IIEeCTB B PACTUTEIFHOM Op-|0€30MacHOCTH  PacTH-|XUMHYECKUX IOKa3a-
JIOBaHUN B IMPO-|CJIEJOBAHUSA B ar-|TaHuW3Me; OHOXMMHUYECKHE|TENbHOW  TMPOJYKLMU;|TeJIeH TpH OICHKE
(deccuoHanbHONW |POXMMHUHM,  arpo-|MEXaHW3Mbl  aCCUMWISALIMY |pa3paldaTbiBaTh  NPUE- | XUMUYECKOTO  COC-
JESITEIBHOCTH NOYBOBEJCHNM U1|aMMOHHMIHOW, aMUIHONW W|Mbl CHIDKEHHS COJep-|TaBa,  KauyecTBa H
arposKOJIOTUH MOJIEKYJISIpHOI (OopM a30Ta|’)KaHUS B PacTUTENbHOM |0e30macHOCTH  pac-
pacTeHUSIMH ¥  T[PHUYUHBI | IPOIYKIIMHM HUTPATOB U |TUTEIBHOW MPOAYK-
HAKOIUICHHUS HUTPATOB B |TOKCHMYECKHX BEHIECTB. |LIUU

PACTUTENIBHOW  IPOIYKIIUH;
MOJIEKYJISIPHBIE MEXaHHU3MBbI
pemmkanuun  JHK, Tpan-
CKPUILUU WU TPAHCIALHUHU Yy
BBICILINX OPraHW3MOB; Iapa-
METpbl M3MEHEHUS] XHUMUYE-
CKOTO COCTaBa pPACTUTENb-
HOM TNPOAYKUHH B 3aBHUCH-
MOCTH OT T€HOTHIIA, pEeKUMa
NUTaHUS KyJbTYp U yCJIOBHU
OKPYX arOUIEH CPEebl.




3. [lepeyeHb MIAHUPYEMBIX Pe3YJbTATOB 00y4YeHHs MO JMCUHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJIbTaTaMH OCBOCHHS 00pa3oBaTeIbHOM
NpOrpaMMbl

OOpazoBaTenbHBIC PE3YIbTAThl OCBOCHUS JUCHUILINHBI 00yYarOIIMMCS, TIPE/I-
cTaBJIeHBI B Ta0uiie 1.

4. CTpyKTYypAa U coJepKaHue TUCHUIINHBI

4.1 PacnpeaesieHue TPyA0EMKOCTH JMCUMILIMHBI IO BUAAM padoT
1o ceMecTpam
OO6m1ast Tpy10EMKOCTh JUCHUILIAHBI cOcTaBisAeT 4 3a4. el. (144 gaca), ux pac-
npeJieseHne Mo BUiaM padoT MO0 ceMecTpaMm MpeACcTaBieHo B Tabuuue 2.

Tabmuma 2
PacnpenesieHue Tpy10éMKOCTH TUCHMILIMHBI 10 BHAAM padoT Mo ceMecTpam
Tpynoémkoctb
Bun yueOHoO# padoThI BCEro 5 cemecTp
yac. yac.
OO01mast Tpy10€MKOCTb TUCIUILIMHBI 10 Y4€OHOMY IIJIaHY 144 144
1. KonrakTHas pa6ora: 68,4 68,4
AynutopHasi padora 68,4 68,4
8 MoMm uucue:
nexyuu (J1) 16 16
nabopamopvie pabomuwl (JIP) 50 50
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAaKkmuas paboma Ha npomesxicymourom koumpoine (KPA) 0,4 0,4
2. BHeaynuTopHas pa6ora 75,6 75,6
camocmosmenbHoe UzyueHue pazoenos, CAmono02omosKka (npopabomxa
U nosmopeHue NeKYUOHHO20 Mamepuala u Mamepuania y4eoHuKos u 36 36
VuebHbIX NOcoOUll, N0O20MOBKA K 1A00PAMOPHLIM U NPAKMUYECKUM 3d-
HAMUAM)
Iloocomoska Kk KOHMPOALHLIM pabomam 15 15
Iloozomoska K sK3ameHy 24,6 24,6
Bun npomexyTO4YHOr0 KOHTPOJIS: DK3aMeH
4.2 ConepxaHue TUCHUIINHBI
Tabnuma 3

TemaTnuyeckunii NIaH y4eOHOM AU CIUTIIIMHBI

AynutopHasi padora Bueaynu-

HaumeHoBaHue pa3fesioB 1M CHUIINHbBI Bcero TOpHAasA
J JIP IIKP paGora
Baenenne 2 0,5 0,5 - 1
Paznen 1. Ctpoenue, cBoWCTBa U OHMOIOTHYEC-
Kue (YHKIMM OCHOBHBIX opranuyeckux Be- | 31,5 | 3,5 14 - 14

IIECTB PACTCHUM

Paznen 2. buoxumuueckas sHepreruka u dep-

17,6 2 5 - 10,6
MEHTBI

Paznen 3. OGMeH yrieBoJOB, JUMHUJIOB U a30-
THCTHIX BELIECTB

37 4 13 - 20
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AynuTtopHasi paGora | BHeayau-
HaumeHoBaHue pa3aesioB 1M CIUAIINHbBI Bcero TOpPHAas
J JP IIKP paGora
Paznen 4. BemectBa BTOPUYHOTO MPOUCXOXK- 15,5 2 3.5 ) 10
JECHUS
Paznen 5. buoxumudeckre ocHOBBI (popMHUPO- 24 2 12 i 10
BaHMs KAYECTBA PACTUTEIILHON ITPOYKLIIUH
Pasnen 6. IIpuMeHEHHE LH(PPOBBIX
TeXHOJOTUH i1 cOopa, mepenayd,
XpaHeHuss uHpoOpManMu U aHaim3a | 14 2 2 . 10
JAaHHBIX B obacTu OMOXUMHH
paCcTEHUMN.
Koncynpranuu nepesa s3Kk3aMeHOM 2 - - 2 -
KoHTakTHass paboTa Ha NPOMEKYTOYHOM 0.4 i i 0.4 i
KOHTpOJIE ’ ’
Bcero 3a 5 cemectp 144 16 50 2,4 75,6
Hroro mo iucuunjinHe 144 16 50 2,4 75,6
BBenenue

[IpeameT u MeToapl OMOXUMHUU. VICTONB30BaHKE YEIIOBEKOM OMOXUMUYECKUX
MPOIIECCOB JJISI MOJTYYECHUS] MUIIU, KOPMOB JIJIsl KUBOTHBIX U MPOAYKTOB MPOMBIIII-
JeHHOH repepaboTku. OTKpBITHE ASHCTBHUSA (DEPMEHTOB, ITOJIOKUBIIIEE HAYaI0 pa3BU-
THUIO OMOXUMHUYECKON HayKu. OCHOBHBIEC OTKPBITHS U IOCTHXKEHHUSI OMOXUMHUKOB B 19-
BEKE, CO3/IaBIINE HEOOXOAUMbBIC MPEANOCHUIKN JJIsI BhIICICHUS] OMOXUMUM U3 OOIIIe-
ro KOMIUIEKCAa €CTECTBEHHBIX HayK. BakHelme pe3yiabTaTbl OMOXUMUYECKUX HC-
ciea0BaHui B mepBoi mosioBuHe 20-T0 BeKa, MO3BOJUBIIKNE CPOPMYIUPOBATH MOJIE-
KYJIAPHBIE KOHILIEMIHUMN >KU3HEACATEIBHOCTH PA3JIUYHBIX OpPraHu3mMoB. OTKpBITUA
OMOXMMHKOB, CBSI3aHHBIE C M3YYEHHUEM MOJICKYJISIPHBIX MEXaHU3MOB I€HETHUUECKUX
mporieccoB, (GOTOCHHTE3a, NbIXaHWS, OHO’HEpreTHYeckux ImporeccoB. OCHOBHBIC
HaIlpaBJICHUS Pa3BUTHS COBPEMEHHON OMOXHUMMH.

[IpuMmeHeHne NOCTKEHUI OMOXMMHUN B MPOMBIIUICHHOCTH, MEIUIIMHE, CEllb-
CKOM M JIeCHOM Xo03siicTBe. CBsI3b OMOXUMHUU C APYTUMH OMOJIOTHYCCKHUMHU U CElb-
CKOXO3SMCTBEHHBIMH HayKaMU. 3HaUeHHUE OMOXUMHH IS HM3YyUYCHHS XHUMHUYECKOTO
COCTaBa CEJIILCKOXO35IMCTBEHHBIX PACTCHUN U TTOJIYYCHHUS BHICOKOKAYECTBEHHOM, KO-
JIOTUYECKHU YUCTON PACTUTEIIBHOM MPOTYKIIHH.

Pazgea 1. Crpoenue, cBoiicTBa U 0MOJI0THYeCKHE (DYHKIIUUM OCHOBHBIX OPIraHM-
YeCKHUX BelleCcTB pacTeHuil

Tema 1.1. YrieBoanl

OOmiast xapakTepucTHKa M Kiaccu(duKanusi yrieBoJoB. Ponb yrieBosoB B
KU3ZHEIEATEIbHOCTH OPraHU3MOB M (POPMUPOBAHMU KayecTBa PACTUTENILHOM MpO-
nykuuu. Knaccugukarus MOHOCaxapuI0B MO YKCIY YIJIEPOJHBIX aTOMOB M COCTaBY
(GyHKIHMOHATIBHBIX TPYII, UX CBOMCTBA M (yHKIMU B opraHuzme. OnTudeckas u30-
Mepust MoHocaxapuoB. O0pa3oBaHHe HMUKINYECKUX (OPM MOHOCAXapUAOB U OCO-
OCHHOCTH HaNMCAaHUA MX LUKINYeCKUX Gopmyi. OCHOBHBIE MPOU3BOJHBIE MOHOCA-
XapyuJ0B U UX 3HAYEHUE NI pPACTECHUM, YEIOBEKA U KUBOTHBIX. AJIbJIOHOBBIE, aJlb/1a-
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POBBIE 1 YPOHOBBIE KUCIOTHI. CIUPTHI U TIUKO3UIbI. DocPopHOKUCIBIE YPUPHI, A€3-
OKCH- ¥ aMUHOIIPOU3BOIHbIE MOHOCAXapUJIOB.

buoxumuyeckas xapakTepucTUKa OJMTocaxapuioB U nonucaxapuaos. Ctpoe-
HUE, CBOMCTBAa M OMosiornyeckue (DYHKIMU caxapo3bl, MaJbTO3bI, IELIO0HNO3bI, [3-
JICBYJIMHA, KpaxMasia, MOJH(PPYKTO3HUI0B, IEILTIOI03bI, TEMHIICIIIION03, TEKTHHOBBIX
BEIIECTB, KaMmenen u cim3ei. CocTtaB KpaxMaya, TreMHUIEIIII0JI03, TEKTUHOBBIX Be-
MIECTB y pa3nuuHbiX pacteHuil. CojepkaHue caxapoB WM MOJUCAXapUIIOB B PaCTH-
TEJIHLHOW MPOAYKIINH (3€PHE 3TAKOBBIX U 3€pHOOOOOBBIX KYJIbTYp, CEMEHAX Macldy-
HBIX PACTeHHM, KITyOHSIX KapTodens U KOPHEIUIoaX, OBOIIAX, MJI0/IaX U Aro/ax, Be-
TeTaTUBHOIN Macce KOPMOBBIX TPaB.

Tema 1.2. JInnuanl

OcCHOBHbIE Pa3HOBUIHOCTHU JMMUOB M UX 3HAYEHUE ISl PACTCHMM, KUBOTHBIX
u uenoBeka. CTpoeHne u GyHKIIMHM MPOCTHIX JMUIUIOB — KUpa U Bocka. x ocoben-
HOCTH IO COCTaBY >KMPHBIX KHUCIOT U cnUpTOB. [IoHATHE O HE3aMEHUMBIX KHPHBIX
KucioTax. Yucna ®KUpoB U UX UCIOJIb30BAHUE JJI OLEHKH KaueCTBA PACTUTENIbHBIX
Mmacedn. [Iporecchl nporopkanusi U BhICBIXaHUSI PAaCTUTENbHBIX KUpOB. Kiaccuduka-
I[Msl PACTUTENLHBIX Macel B 3aBUCUMOCTH OT COCTaBa >KMPHBIX KUCIOT U MO CHOCO0-
HOCTH K BBICBIXQHHIO.

CocraB, cTpoeHue u (PyHKIIMU OCHOBHBIX Tpynn gocdonunuaoB (pochaTtuami-
ATaHOJIAMUHOB, (pocharuaumxoanHoB, dochaTuamicepuHoB, hochaTuauIrIUIEePH-
HOB, (HhOCHaTUAUIMHOZUTOB) U TIMKOIMIUI0B. BakHelme npeactaBuTeNd cTepo-
UJHBIX JIMIIUJOB U UX pojib B opranuzMax. CoaepkaHue JIMMUAOB B PaCTUTEIbHOU

MPOAYKIIUH.
Tema 1.3. AMMHOKHCJIOTBI, HYKJI€OTHABI U 0eJIKH

CrpoeHue, cBOWCTBa M KiIaccU(UKAIMs aMUHOKUCIOT. Pojlb aMHUHOKHCIIOT B
oOMeHe a30THCTBIX BEILECTB PaCTUTEIBHOr0 opranuima. [IporenHoreHHsle aMuHO-
KUCJIOTHL. [ToHSATHE O HE3AMEHUMBIX aMUHOKUCIOTAaX. bHOXMMHUUECKHE OCHOBBI MPO-
MBIILIEHHOTO TPOU3BOICTBA HE3AMEHUMbIX AMUHOKHUCIIOT.

Crtpoenue, cBoiicTBa U (QyHKIMH HYKI€OTUI0B. COCTaB BaXKHEHUILIUX MypPUHO-
BbIX ¥ TUPUMHUIUHOBBIX PUOOHYKJIEOTHUIOB U JIE€30KCUPUOOHYKIEOTUIOB. A30TUCTHIE
OCHOBaHMS U Hyksieo3uabl. OOpa3oBaHue U3 HYKJIEOTUIAOB (POCHOPHOKUCIBIX MPOU3-
BOAHBIX U KO(PEPMEHTHBIX TPYIIHUPOBOK. YYaCTHE HYKJIEOTHIOB B OOpa30BaAHHUU
HYKJIEUHOBBIX KHCIIOT.

[TonunenTuanas Teopust CTpoeHUsI OETKOB. YUacTue NenTUA0B U OEIKOB B 00-
MEHE BEILECTB OpraHu3MoB. llepBuuHas, BTOpWYHAsA, TPETHUYHAS W YETBEPTHUUHAS
CTpyKTypa OenkoB U e€ Ouonorunueckoe 3HaueHue. OU3NKO-XUMUYECKUE CBOMCTBA
oenkoB. HatuBHas koHpopMmanus u neHaryparus 6enkoB. OyHkiuu 6€IKOB B pacTh-
TenbHOM opranusme. CoBpeMeHHas Kiaccupukanus 0elKoB. AMUHOKUCIOTHBIA CO-
cTaB OEJKOB M CHOCOOBI OLIEHKM UX OMONOrMYecKod IeHHOCTH. IlyTu ymyurieHus
OMOJIOTMYECKON LIEHHOCTU pacTUTENbHBIX OenkoB. ConepkaHUE U COCTaB OEJIKOB B
3€pHE 3JIAKOBBIX U 36pHOO0OOBBIX KYJIbTYp, CEMEHAX MACIMYHBIX PACTEHUMN, KITyOHSIX
KapTodess U KOpHEIIoAax, BEreTaTUBHOM Macce KOPMOBBIX TpaB, OBOIHOM M IUIO-
JOBO-STOAHOM MPOAYKIMHU. 3HaYEHUE KICMKOBUHHBIX OEJIKOB B (DOPMUPOBAHUM TEX-
HOJIOTUYECKUX CBOWCTB 3€PHA.
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Tema 1.4. BuraMmuHbI

Ponp BUTaMHMHOB B 0OMEHE BEIIECTB OPraHW3MOB W HMX 3HAYCHUE B NMUTAHUU
YeJIoBeKa U KOPMJICHUH CEIbCKOXO3SHCTBEHHBIX XMBOTHBIX. Kiaccudukarys Buta-
MUHOB. brojiornueckass pojb BUTAMHUHOB — PETHHOJIA, KaJIblH(eposa, Tokodepoa,
bUIIOXMHOHA, THAMUHA, prubodiaBuHa, MUPUIOKCHUHA, KoOalaMiHa, HUKOTHHOBOM,
MaHTOTEHOBOM, (OJIMEBOM, aCKOpPOMHOBOW KHCIOT, OWOTHHA, UUTPUHA, S-
MeTuiIMeTnoHuHa. IToHsTHE 00 aHTHMBHTAMHHAX. MeXaHu3M JIeHCTBUS aHTUBUTAMH-
HOB. CoziepkaHNE BUTAMUHOB B PACTUTENIbHBIX MPOIyKTax. Bo3MoKHBIE TOTEPU BU-
TaMUHOB TIPH YOOpPKE, XpaHEHUH U TIepepadOTKe paCTUTEITHLHON MPOAYKITUH.

Pasnen 2. buoxumuyeckasi JHepreTuka u pepMeHThI
Tema 2.1. Buoxumu4yeckasi JHepreTuKa

OcobeHHOCTH (DYHKITMOHUPOBAHMSI OMOIHEPTETUUYECKUX cUCTeM. [IpuHIHIIBI
pacuéra U3MEHEHUS SHTAJIBIINH, SHTPOIUH U CBOOOJHON SHEPTHH B X0/1€ OMOXUMHU-
YECKHUX IPEBPAIECHUN. DK3EprOHUYECKHE U DHAECPrOHUYECKUE PEAKIMU U YCIIOBUS
ux ocymectBieHusA. ConpspKEHHBIE PEAKIMM CHHTE3a BEHIECTB. Makpospruyeckue
COEIMHEHMSI U UX POJIb B Mpoleccax 0OMeHa BEIIeCTB OpraHu3MoB. OCHOBHBIE THUIIBI
MaKpOApTrU4ecKux coequHeHu. Pons AT® kak yHMBEpCaIbHOIO IEPEHOCUUKA YHEP-
ruu B opranusmax. [lytu o6pazoBanus AT®. O0mue nyTu NpeBpallieHrs YHEPTUu B
pacTUTEIBHOM OpraHU3Me.

Tema 2.2. Buoxumus pepmeHTOB

Ctpoenue u obiue cBoricTBa pepMeHTOB. Mexanu3m (HepMEeHTATUBHOTO KaTa-
mu3a. [lpupona cienuduanoctu aeictBus pepmeHToB. OCHOBHBIE THUITHI KOGEpMEH-
ToB. Enqunuiiel aktuBHOCTH (DepMeHTOB. KnHeTnka (hepMEeHTAaTUBHBIX PEAKIIMA U T10-
HSATHE O KOHCTaHTe Muxasnuca. M3ogepMeHTsl 1 ux Ouogornyeckas poib. Briusaue
TEMITepaTyphl, PEaKIUKU CPEeAbl U KOHIICHTpAIIMKA CyOCTpaTa Ha aKTUBHOCTH (hepMeH-
TOB. AKTUBATOpPbI U HHTUOUTOPHI (pepMeHTOB. Jlokanuzanus hepMEHTATUBHBIX pPeakK-
M, oOpa3oBaHUe MYJIbTH(PEPMEHTHBIX KOMIUIEKCOB. OCHOBBI COBPEMEHHOM KJjac-
cupukanuu (pepMeHTOB. OCHOBHBIE IPYNIbl OKCUIOPENYKTa3, TpaHchepas, ruapo-
Ja3, Jina3, U30Mepas, JIMra3z u UX ydyactue B OMOXMMHUYECKUX npeBpanieHusx. [Ipun-
UMbl PETyIsiuu (PEPMEHTATUBHBIX peaKUUi. AJIOCTEpUYECKUE (PEPMEHTHI U UX
poJib B OOMEHE BEIIECTB OPraHU3MOB. Perynsiuusa neicTBUs MHIAYLUOENIbHBIX (ep-
MEHTOB. MexaHu3M ropMoHaiabHOU perymsiuu. O0pa3zoBaHue 3uMOreHoB. Mcnonb-
30BaHuE (PEPMEHTHBIX MIPEMAPATOB B CEITLCKOM XO35UCTBE.

Paznen 3. OOMeH yriieBoJ10B, JJUIIMIA0B U a30TUCTHIX BEIECTB
Tema 3.1. O6MeH yrJ1€B010B

CBeTOBBIC PCAKIUU M KOJIMYECTBEHHBIA BBIXOJ OMOIHEPTEeTHYCCKHX TPOIYK-
TOB (poTocuHTe3a. [[MTMeTHBIC KOMITJIEKCHI 1 (JOTOCUCTEMBI, JIOKAJTH30BaHHBIC B XJIO-
porutactax (poToTpodHBIX OpraHU3MOB. MexaHu3Mbl (HOTOXUMUYECKUX PEAKIUN U
npoiiecca potopochopunupoBanusi. OCOOEHHOCTH aCCUMUIISAIIUMA JTUOKCUIA YTIIEPO-
na 'y Cs- u C4- pactenmii. Peakum nukira KansBruHa 1 IepBUYHBIN CHHTE3 YTIIEBOOB
B pacTeHUH. bHoXuMHuYecKue TpeBpalleHUs, JiekKalrue B OCHOBE (DOTOIBIXAHUS.
bruoxuMuuecknuii MEXaHU3M JIBIXaTeIbHBIX PEaKIUiA, OCHOBHBIC MPOIYKTHI TITHKOIN32a
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u mukia Kpebca. Peakiium oKMCIMTENLHOTO (POCPOPUIMPOBAHUS U UX 3HAUYCHHE B
sHepreTrke opranu3MoB. [lentozodocdarubiit nuka u ero d6uosioruueckas posb. [o-
HATHE O XEMOCUHTE3E.

CuHTe3 M npeBpalieHuss MOHOCaXapua0B (TJIIOKO3bl, GPYKTO3bl, MAHHO3bI, Ia-
JIAKTO3bI, pUO03bI, KCUIIO3bI, apaOMHO3bI, SPUTPO3bI, TIIMIIEPUHOBOTO albACTHAA, TU-
OKcHaleToHa). MexaHu3mbl 00pa3oBaHUsl OJIMTOCaXapuaoB U NoyimcaxapuaoB. CuH-
T€3 W pacraji caxapo3bl, Kpaxmaa, NoJudpyKTO3UI0B, EJUTI0I03bI, TEMHIICILTIONO3,
NMEeKTUHOBBIX BemecTB. Ponb Hykieo3umaudochaTnpon3BOJHEIX MOHOCAXapUIOB B
OMOCHHTE3€ OJIUTO- U TOJIMCcaxapuaoB. B3anMomnpeBpalienus: Kpaxmania U caxaposbl
B pacTeHusAX. DepMeHThI, KaTAIM3UPYIOIIUE CUHTE3 U PACIIa]l OJIUTO- U MOJUcaxapu-
JIOB, MX 3HAUYCHHUE B JOPMUPOBAHUU KaueCTBA PACTUTEIHHON MTPOTYKIIUH.

Tema 3.2. O0MeH JUIIHIOB

MexaHu3mbl 00pa3oBaHUs TIIMIIEPUHA, HACHIIIICHHBIX W HEHACHIIICHHBIX KUP-
HBIX KucaoT. CUHTE3 U pacnajl )kupoB, (HochoNIUNuI0B, IMUKOJIUINIOB, CTEPOUIHBIX
munuoB. OKUCIEHUE TIMIEPUHA M €r0 HKCIOJIb30BAaHUE [JISl CUHTE3a YTJIEBOJOB.
MexaHu3Mbl OL-OKUCTEHUS U [3-OKUCIICHUS] )KUPHBIX KUCIOT. [ TMOKCUIATHBIA LUK U
ero ouosnoruueckas poib. OOpazoBaHuE YIIEBOJOB W3 MPOAYKTOB IIMOKCHUIATHOTO
UK. XapakTepuCcTHKa (PEPMEHTOB, KATATM3UPYIOMUX CUHTE3 U MPEBPAICHUS JTH-
nuaoB. OcobeHHOCTH OMOAETpalaluu KUPHBIX KHUCIOT C Pa3BETBIEHHON yriepo-
HOM LIENBIO U UX IKOJIOTMYECKUE TOCIEACTBUSI. DHEPreThKa 0OMEHa JIUIHIOB.

Tema 3.3. O0OMeH a30THCTBIX BellleCTB

[Tyt 0Opa3oBaHKsi aMUHOKHUCIIOT B PACTUTEIBHBIX KJIETKax. MeXaHu3Mbl pe-
aKIIM BOCCTAaHOBUTEIBHOIO AMHHUPOBAHUSA U IIEPEAMUHUPOBAaHHS. XapakTe-
PUCTHKA KaTaIU3UPYIOMIMX 3TU peakuuu ¢pepMeHToB. Pacnan u npeBpanieHus: aMu-
HOKHUCJIOT B XOJI€ PEaKlMil e3aMUHUPOBAHMS U JieKapOokcunupoBanus. [IpeBpaiie-
HUS KETOKUCIIOT U OKMCJIIEHUE aMUHOB. ACCUMWISLIMSA PACTEHUSIMU HUTPATHOTO a30-
Ta U MPUYMHBl HAKOIUICHHUS HUTPATOB B PACTUTENBbHOM MpoayKuuu. OCOOEHHOCTH
JNEUCTBUS HUTPATPEAYKTa3bl U HUTPUTPEAYKTa3bl. BO3MOXKHBIE ITyTH CHUKEHUS KOH-
LIEHTPALlM¥ HUTPATOB B PACTUTEINIbHBIX NIPOAYKTaX. bBHOXMMHUUECKHE MEXAHU3MBI CBSI-
3bIBaHUsl M30BITOYHOIO AMMOHHUHHOTO a3oTa. MexaHu3mbl 00pa30BaHUs aMUJOB U
peaKuMyu OPHUTHMHOBOIO LMKJIA. DHOXMMHYECKME DPEaKIUU BKIKOYEHUS B CHUHTE3
AMUHOKHCIIOT MOJIEKYJISIPHOTO a30Ta B MPOLIECCe a30TPUKCALIUH.

Crtpoenue u 6uonornyeckas poib JJHK. Hykneorunusiit cocras JIHK u mpa-
Buia Yapragda. [Ipoctpancrsennas crpykrypa moiaekyn JJHK u cnoco6 nx ymakos-
KM B XpoMocoMax. [IoHsTue o renetnyeckoM Koje n KomoHax. CBOMCTBA reHEeTHYe-
cKoro xkoxa. buoxmmuuecknii mexanusm perumkannu JJHK 1 BO3HHKHOBEHMS TeHe-
TAYECKUX MyTanui. @epMeHTsl, Katansupyromue cuare3 JJHK.

Ocnosubie Tuniel PHK 1 ux 6uonoruueckue ¢pynkun. HykmeoTuanslii coctan
U CTPOCHHME MOJIEKYJ pubocomMHOU, mMaTpudHOu u TpaHcnopTHoii PHK. OcHoBHbIe
sranbl cuHTe3a PHK. Ilponeccunr m cmumaiicunr PHK-tpanckpunros. AkTuBanus
AMUHOKHCIIOT M MEXaHM3M MX CBsa3biBaHus ¢ TpaHcnoptHeiMu PHK. B3aumopeii-
ctBue marpuyHoii PHK ¢ pubocomamu n mHUIMaNMs cUHTE3a MOJUIENTUAOB. Me-
XaHU3M 00pa30BaHUs MOJIMIENTUAOB. Ponb TepMuHHpYOMUX KOAOHOB. CKOpOCTH
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CHHTe3a O€JIKOB M (PYHKIIMOHUPOBAHHE MOJUPUOOCOM. Perymsius cuHTe3a OENKOB.
[IpuHLIMIBI TEpeaun reHeTnyeckoit nadopmaiuu B xoje cuare3a PHK u 6enkos.
buoxumMnueckne peakiuu CUHTE3a MyPUHOBBIX U MUPUMHUINHOBBIX HYKJICOTH-
0B 1 X dochaTHbIX NMPou3BoAHBIX. [IpeBpaleHrne pubOHYKICOTHIOB B JI€30KCUPHU-
OonykyeoTHIbl. DEPMEHTHI, KaTATU3UPYIOIIUE pacrnaj HYKICHHOBBIX KHUCIOT, HYK-
7eoTUA0B U OenkoB. [IpoykThl pacnaga MypuHOBBIX U MUPUMHUAMHOBBIX HYKJICOTH-
JIOB U X BIIMSHHUE HA OPraHU3M YEJIOBEKA U KUBOTHBIX. OCHOBHBIE TPYIIIBI TPOTEO-
JUTHYECKUX (PEPMEHTOB M MX 3HadeHHE B (DOPMHUPOBAHMM KAadeCTBA PACTUTEIBLHOU
npoaykiuu. CBsi3b 0OMEHa a30TUCTHIX BEIIECTB ¢ 0OOMEHOM YTJIEBOJIOB U JIUIIHIOB.

Pa3znen 4. BemecTtBa BTOPUYHOT0 IPOUCXOKIEHUSA
Tema 4.1. ®eHoOIbHBIE  TEPIIEHOUIHbIE COETUHEHUS

OO6mrast xapaKTepUCTUKAa BTOPUYHBIX METa00IUTOB pacTeHuid. DEeHOIBHBIE CO-
CAMHCHUS U UX (PYHKIIMU B PACTUTEIHHOM OpraHu3Me. BakHeiiue mpencTaBuTeNn
OKCHUOEH30MHBIX U OKCUKOPUYHBIX KHCIIOT M UX 3Ha4€HHE B (POPMUPOBAHUHU KauecTBa
pactutesbHOM npoAyKiuu. OCHOBHBIE TPYNIbI (PIIABOHOMIHBIX COSAMHEHUN — KaTe-
XUHBI, JJEHKOAHTOIIMAaHbl, aHTOI[MAHbI, (pJlaBaHOHBI, (JIaBOHBI U ()JIAaBOHOJBI. 3HAUE-
HUE KaTeXWHOB B ()OPMHUPOBAHMU BKyca W 1BeTa 4asi. dDraBoHOUIHBIEC TIIMKO3UIBI,
obsanaroniye P-putaMuHHONM akTUBHOCTHIO. COCTaB M CTPOEHUE TaUIOBBIX, 3JUIaro-
BBIX U KOHJEHCHUPOBAHHBIX (POpM MyOUIBHBIX BemecTB. COCTaB U CTPOCHHE JTUTHUHA
pasnuyHbIX rpymm pactenuid. ConepkaHue JTUTHUHA U JyOUIIbHBIX BEIIECTB B PACTU-
TEIbHBIX MPoayKTax. COCTaB paCTUTEIIbHBIX MEJIIAHMHOB U BO3MOHBII MEXaHU3M UX
o0pa3oBaHUs.

Knaccudukanus teprnieHouanbix coenuHeHuii. CoctaB U cBOMCTBa IUPHBIX
MaceJsl, UX UCIOJIb30BaHUE B MPOU3BOJICTBE MUINEBBIX U MaphIOMEPHBIX MPOIAYKTOB.
Conepxanue 3(UpPHBIX Macel B IUIOJAX M OBoOINax. BakHelne mpeacTaBUTENN
anmupaTHIECKUX U HUKIMYECKMX MOHOTEPIIEHOB — MHPIICH, JIMHAJIOOJ, T€PaHUOI,
HUATPOHEIUION, O- U B-IUTpaIu, MEHTOJ U KapBOH, JUMOHEH, O-TEPIHUHEOJI, MHEH,
kamden, 6opraeon, kampopa. CtpoeHue, CBONCTBA U OHOJIOTHYECKUE (DYHKIIUU Cce-
CKBUTEPIICHOB, IUTEPIICHOB, TPUTEPIIEHOB, TETPATEPIICHOB U MOJIUTEPIICHOB.

Tema 4.2. AJTKAJOUABI H ITHKO3U/IbBI

Ctpoenue, CBOWCTBA M KJIacCU(PUKALIUS AIKAIOUI0B. 3HAUCHHE ATKAJIOUJIOB B
dbopMHpOBaHUN KaueCcTBAa PACTUTEIBHOM MPOMYKIMHU. BHOXuMUYecKas XapakTepH-
CTHKA aJKaJOUJOB — MPOU3BOAHBIX MUPUIUHA U TUPPOIUIUHA, XUHOJINHA U U30XU-
HOJIMHA, UH0JIa, TypUHA, TPOIIaHa, ApOMATHYECKUX COEAUHEHHU.

Crtpoenue, cBOMCTBA U KiacCU(UKALINS TITUKO3UI0B. 3HAUYCHHUE TJIMKO3UIOB B
GbopMUPOBAHUM KaueCTBa PACTUTEILHOW MPOIYKIHMH, TPOU3BOJICTBE MHUILEBBIX MPO-
JYKTOB U JICKAPCTBEHHBIX CPEJICTB. buoxuMuueckas xapakTepucThKa BaxHenmumx O-
TJIMKO3UIOB — aMUTIAJIMHA, NIPyHa3WHa, BUIMAHWHA, JUHAMAPUHA, BAaHWJIMHA, TJIIO-
KOHACTypIIMHA, apOyTHHA, CEPACYHBIX M (HJTABOHOWIHBIX TIIMKO3UIOB, CAlTIOHWHOB.
Ocobennoctu cTpoeHust S-Tuko3ua0B U N-Timko3u0B. COCTaB U CTPOSHUE TIIHKO-
ankajaousioB kapTodens. BrnusHue npupoaHO-KIMMAaTUYECKUX (PAKTOPOB, OPOIICHHUS,
peXrMa NMUTaHKS PACTEHHI HAa HAKOIJICHUE alKaJOMIOB U TJIMKO3UJIOB B PACTUTEIIb-
HOU MPOAYKIIUH.

Otnen MeHeI KMEHTa Ka4eCcTBa 14



Pa3znen 5. buoxummnuyeckue OCHOBbI (POPMHMPOBAHUSA KA4YeCTBA PACTUTEIbLHOU
NPOAYKIHMHU

Tema 5.1. ®opmupoBaHHMe KadecTBa 3€pHA 3JaAKOBBIX, 3€pPH00000BbIX
KYJbTYP M CEMSH MACJUYHBIX PACTCHUH

XUMHUYECKHM COCTaB 3€pHa 3JIAKOBBIX KYJbTYp. PacnpeneneHne XMMuUYeCKux
BEILIECTB B PA3IMYHBIX YACTAX 3epHOBKU. COCTaB M OMOJIOrMYeCcKas IIEHHOCTh OEJIKOB
3epHa. XMMUYECKUN COCTAaB U KAYECTBO KIIEMKOBUHBI MIIEHUIIbI. BiusHue Kieuko-
BUHHBIX OCJIKOB Ha CBOMCTBA KJICMKOBUHBI. XapaKTEPUCTHKA IO KOJIUYECTBY U Kade-
CTBY KIJIEWKOBUHBI CWJIBHOW, cpeqHed u ciaboil mieHuipl. CocTtaB MUHEPaTbHBIX
BEIIECTB 3€pHA. MI3MEeHEHnEe coaepKaHusl YrieBOAOB, JIMIUJA0B, BUTAMUHOB, a30TH-
CTBIX BELIECTB M KauyeCTBa KJICWKOBUHBI IPU CO3PEBAHUU 3€pHA. BinsiHue npupoaHo-
KIIMMAaTUYECKUX (PAKTOPOB, OPOIIEHUS U PEKUMA MUTaHUS pacTeHUil Ha popmMupoBa-
HHE KadecTBa 3e¢pHA. bHoOXuMHUUYecKHe M3MEHEHUS B MOPO3000MHOM MU CyXOBEHHOM
3€pHE, IPU CTEKAaHWH 3€PHA U €r0 MOBPEXKACHUH KJIOMOM-YEPENAIIKON, IPU Mpopac-
TaHUU 3€pHA.

XUMHUYECKHIN COCTaB 3epHa 3epHOO000BBIX KyIbTyp. OCOOEHHOCTH COCTaBa
O€JIKOB, YIJI€BOJ0B, BATAMUHOB, MUHEPAJIBHBIX BEILIECTB B ceMEHax 000OOBBIX pacTe-
HUW. bHoXrMHYeCcKHe Mpouecchl IPU CO3PEBAHUM 3€pHA. BiusHUE NpPUPOIHO-KIIU-
MaTUYECKUX (PAKTOPOB, OPOIICHUS W PEKHMMa MUTAHUS PACTEHUM Ha HAKOIUICHHE
OCJIKOB 1 yTJIEBOJIOB B 3€pHE 36pPHOO0OOBBIX KYJIBTYD.

XUMHUYECKHUM COCTAB CEMSIH MACJIMYHbIX pACTEHUN. buoxumuueckne nponeccsl
IIPU CO3PEBAHUU CEMSIH MACIMYHBIX KYJIbTYpP U XapaKTEPUCTUKA PACTUTEIbHBIX Ma-
cen. BrnusiHue npupoaHo-KIuMaTudeckux (hakTOpOB, OPOIICHUS U PEKUMA MUTAHUSA
pacTeHUil Ha HAKOIUICHHWE U KAYEeCTBEHHBIM COCTAB Macjia B CEMEHAaX MAaCIWYHBIX
pacTeHui.

Tema 5.2. ®opmupoBaHne KavyecTBa KIyOHell kKapTodesisi, KOPHEIJIOI0B,
IUI0100BOIIHOM NMPOAYKIUU U BereTaTUBHOM MacChl KOPMOBBIX TPaB

Xumuueckuii coctaB kiryOHed kaptodenss. OCOOEHHOCTH pachpeneyeHUus Xu-
MUUYECKUX BEIIECTB B PA3UYHBIX YacTAX KIyOHel. I3MeHeHne XUMUYEeCKOTro COCTa-
Ba KIyOHeW kapTodens npu co3peBaHud. DOpMHUpPOBaHNUE KYJIMHAPHBIX M TEXHOJIO-
THYECKUX CBOMCTB KiIyOHell KapTodemns. DakToppl, CHUXKAIOIIME HAKOIJICHHE B
KITyOHSIX KapTo(esss peayupyomuX caxapoB U CBOOOTHBIX aMHHOKHUCIIOT. Biinsame
MPUPOTHO-KIIUMATUUECKUX (PAKTOPOB U peXUMa MUTAHUS PACTEHH Ha KayecTBO
KIIyOHel kapTodes.

XUMHUYECKHI cocTaB KopHEmIoa0B. OCOOEHHOCTU paclpeliesieHUsl Caxapos,
a30THUCTHIX BEIIECTB U BUTAMHUHOB B Pa3JIMYHBIX YACTIX KOPHEIIONOB. buoxumuye-
CKHME IPOLIECCHl IIPU CO3PEBAHUU M XPAHEHUU KOPHEIUIOAOB. BiusiHuEe mpupoaHO-
KJIIMMAaTUYECKUX (PaKTOPOB, OPOIICHUS U PEKUMA MUTAHUS PACTEHUN HAa HAKOIUJICHUE
caxapoB, BUTAMUHOB U a30THUCTBIX BEHIECTB B KOpHEIUIoAax. ONTUMU3aus yCcIOBH
CaxapOHAKOIUIEHUS B KOPHEIJIOAAX CaXapHOM CBEKIIBL.

Xumuueckuii coctaB oBotiei. OCOOEHHOCTH CTPOCHHUS OBOIIEH U pacrpesesie-
HUSl B HUX OCHOBHBIX XMMHYECKUX BEIIECTB. bHOXMMHUYECKUE MPOLIECCHl B CO3pEBa-
oKX oBomax. PopMupoBaHUE BKycCa, apomMaTa U IUATATEJbHBIX CBOWCTB OBOLIEH
MIPU CO3PEBAHUU U TIOJ] BIMSIHUEM MPUPOTHO-KIUMATHIECKUX (PAKTOPOB, OPOIICHHUSI,
MpUMEHsIeMbIX yaoOpeHuit. akTophl, CHIKAIOIINE HAKOIUICHHWE B OBOIIIAX HUTPATOB.
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XUMHUYECKHI cocTaB MIIOAOB U sroJl. OCOOEHHOCTH CTPOEHHUS IOAOB U SITOJ U
pacrpeeNieHrdsl B HUX XUMMUYECKUX BEIIECTB. bHOXMMHYECKUE NPOLECChHl B CO3pEBa-
IOIIUX M0/1ax U Aronax. OcoOeHHOCTH OOMEHa OpraHUYEeCKUX KHUCIOT B CO3pPEBAIO-
nmx 1onax. dopMupoBaHue BKyca, apomMaTa U MUTATEIbHBIX CBOWCTB IUIOJOB U
ATOJ TIOJ] BIUSTHUEM MPUPOIHO-KIMMATHYECKUX (PAaKTOPOB, OPOIICHUS, MPUMEHsIEC-
MBIX YAOOpEHUH.

XVMHUYECKHI COCTaB KOPMOBBIX TpaB. VMI3MeHeHue copeprkaHus OCIKOB, yIiie-
BOJIOB, JIMIIUAOB, OPTAHUYECKUX KUCIIOT, BATAMUHOB U MUHEPAJIBbHBIX BEILIECTB B BE-
reTaTUBHON Macce 000OBBIX M 3JIAKOBBIX TPaB B MPOIECCE UX POCTAa U Pa3BUTHS.
BrusHare npupoHO-KIMMAaTHYECKUX (PaKTOPOB, OPOIICHUSI U PEKMMA MUTAHUS Pac-
TeHU! Ha (HOPMHUPOBAHNE XUMUUYECKOTO COCTaBa KOPMOBBIX TPaB.

Pa3znen 6. [Ipumenenne nndpoBbIX TEXHOJOTHH 1JIA cOOpa, mepeaayn, XpaHeHHUS
HHpOPMALMH ¥ aHAJIN3A JAHHBIX B 00J1aCTH OMOXMMUM PACTEHHU I

Hcnonb3zoBanne UU(POBBIX TEXHOJOTUW sl cOOpa, mepefaud U XpaHeHUs
uHpopmanuu B obnactu 6noxumuu pacrenuii: 10T, Big Data, 5G, kBaHTOBbIE TEXHO-
Joruu, obJiaka, OyokueitH, nmudpossie skocuctembl SHaekc n Google, monckoBbie
cuctembl Yahoo! u PamOiiep, oHJIaliH SHIIMKIIONCIHH.

[Tpumenenue nUGpPOBLIX TEXHOJOTUI aHAIU3a TAHHBIX U BOBMOXKHOCTU UX UC-
MOJIb30BAHUS JIJIs1 IPOTHO3UPOBAHUSI OMOXMMHUUYECKHUX MPOIIECCOB U KaUueCTBA YPOKas
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP: HCKYCCTBEHHBIM WHTEIUIEKT, HEUPOTEXHOJIOTHUH,
METO/Ibl TUCTAIIMOHHOTO 30HAMPOBaHUs 3eMin u3 kocmoca, ' MC-texnomnoruu, pooo-
Tbl U BIIJIA 17151 KOHTPOJSL pa3BUTHUS U IMATHOCTUKWA TUTaHUSI PACTEHUM C LIEJIbEO
MIPOTHO3UPOBAHUSA XMMHYECKOTO COCTaBa U Ka4€CTBa PACTUTEIBHON MPOTYKIINH.

4.3 Jlekunu/nadopaTopHble 3aHIATHUS

Tabauia 4
Coneprxkanue JieKIuii/1a00paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE
MEpONPUATHS
Ne u Ha3BaHMe JIeKIUii/ ®opMupyemble Bun
Ne KoJu-Bo
wn Ne paznena | ;aGopaToOpHBIX/ MPAKTHYECKHX | KOMIETEHUHH | KOHTPOJIHHOIO Yacos
3aHATHIA MeponpHsITUs
BBenenune
Pa3znean 1. Crpoenne, cBoiicTBa M OHMOJIOTH- TecTruposa-
OIIK-5.2 18,5
Yyeckre (PYHKIIMH OCHOBHBIX OPraHUYeCKHX Hue, JIP Ne5
BELIECTB PaCTeHUH
Jlekuus Ne 1. Beegenue. Ctpo-
€HHE, CBOMCTBA M OHOJIOTHYE- - 1
Tema 1.1. cKkre (YHKIIUU YTIIEBOJIOB
OIIK-5.2
VYrneBonel | JlabopatopHas pabGora Ne 1. 3amura
1. Omnpenenenue caxapoB  e- KonTtponbHas 3
HOJIBbHBIM METOIOM paborta
Jlexuus Ne 1. Ctpoenue, cBoii-
cTBa W Omojornueckue (yHK- - 1
100202 805080591 ()
Tema 1.2.
JlaGopaTopnas pabGota Ne 2. OIIK-5.2
JIntmm et 3amura
OrnpeznenieHre KHUCJIOTHOTO U
KonTtponbHas 3
MOJIHOTO YHCJa PaCTUTENbHBIX
pabora
KUPOB
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Ne 1 HazBanme Jeknmi/

®opMupyeMble

Bun

Ne Koa-Bo
Ne paznena | J1aGopaTOpHBIX/ NPAKTHYECKAX | KOMIETEHHHH | KOHTPOJILHOIO
n/n . Yacos
3aHATHI MepONnpHUsATHSI
Jlexmst Ne 2. Ctpoenue, CBOM-
Tena 1.3, CTBa M OHOJOrHyeckue (yHK- i 1
UM aMHUHOKHCIIOT, HYKJICOTH-
AMHHOKHC- JIOB 1 OEJIKOB
MOTBL HYK= ) SopaTopHbie paboTst Ne 3, 4. OIK-5.2
JICOTUABI U 3amura
Omnpenenenue OenkoB Ouype-
Oenku KontponbHas 5,5
TOBBIM M CIIEKTPO(OTOMETpH-
pabora
YECKUM METOJIOM
Jlexmms Ne 2. Buoxummueckas i 1
XapaKTEPUCTHKA BUTAMHHOB
Tema 1.4. JlaboparopHass pabora Ne SJ OIK-5.2 T
Buramuner | Onpenenenne  ackOpOMHOBOM
. KoHnTponbHas 3
KHUCIIOTHI B PACTUTEIHLHOU Mpo-
Pa6ora
JYKIH
Paznen 2. buoxumuueckasi JHepreTuka u OIIK-1.1 TecTupoBa- 7
(epmeHTBHI OIIK-5.3 Hue, JIP Ne/
Jlekina Ne 3. buoxummnueckas i 1
2 Tema 2.1. DHEpPreTHKA
" | buoxumuuec- | Jlaboparopnass padora Ne 6. OIIK-1.1
3amura
Kas sHepre- | OneHka JHEPreTUYECKUX W3- T1K-5.3
o Kontponbnas 15
THKa MEHEHUI B XO0/1€ OMOXUMHUYE-
. Pabora
CKUX peaKIui
Jlextmst Ne 3. buoxumust dep- i 1
Tema 2.2. MEHTOB OIK-1.1
buoxumus | Jlaboparopnas pabora Ne 7. 3amura
OIIK-5.3
dbepmentoB | OmpejelieHne aKTHBHOCTH Ka- KonTponbhas 3,5
TaJia3bl PaGora
Paznen 3. OOMeH yrjieBoaoB, JUNUI0B W OIIK-1.1 TecTupona- 17
A30THCTHIX BelecTB OIIK-5.3 aue, JIP Nel?2
Jlexuuss Ne 4. OOMeH yrieBo- i 15
Tema 3.1. | 10B OTIK-1.1 '
Oo6wmen yrie- | JIabopatopHas pabora Ne 8. ' 3ammTa
OIIK-5.3
BOJIOB Omnpenencuaue AKTUBHOCTH KonTposnbHast 3
amusa3 paborta
Jlextus Ne 4-5. OOmeH numu-
Tema 3.2 JI0B ] !
o OIlK-1.1
3 OOmeH nu- | JlaboparopHass pabora Ne 9. OIK-5 3 3amura
IIAJI0B OnpeneneHre akTUBHOCTH JIM- ' KoHntponbHas 3
nas pabota
Jlekuuss Ne 5. OOmen aszoru- i 15
CTBIX BEHIECTB '
Tema 3.3. JlaGopaTtopubie padoTer Ne 10,
OOwmeH azo- | 11, 12. OmnpexaencHue aKTUB- OIlK-1.1
3amuTa
TUCTBIX B€- | HOCTH TIpOTea3 M HUTpaTpe- OIIK-5.3
KoHnTtponbHas 7
IECTB nykrasel. OmnpeneneHue KOH-
paborta
[CHTpAllid aMHHOKHUCIIOT B
TKaHSAX PaCTCHUU
4, Pa3nen 4. BemecrBa BTOPHYHOIO TNPOMC- OIIK-5.2 TecTtuposa- 55
XO0:KICHUSA OIIK-5.3 aue, JIP Nel4 '
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Ne 1 HazBanme Jeknmi/

®opMupyeMble

Bun

Ne Koa-Bo
wn Ne pasnena | aGopaTOpHBIX/ MPAKTHYECKHX | KOMIETEHUHH | KOHTPOJIHHOIO Yacos
3aHATHI MeponpHsITUs
Tema 4.1. Jlexkuusas Ne 6. deHosbHBIE U
- 1
DeHObHBIC | TEPIICHOUIHBIE COEUHECHUS OIIK-5.2
u TeprieHou - | JlaboparopHas pabora Ne 13. OIIK-5.3 3amuTa
HbIe coeqHe- | OmpezaesieHHe aKTUBHOCTH Tie- Kontponbnas 15
HUS pOKCHIa3 Pabora
Jlexkiiusa Ne 6. Anxamounsl U 1
Tema 4,2. TJIMKO3UIbI
OIIK-5.2
Ankanounsl | JlaboparopHas pabota Ne 14. OI1K-5 3 3amura
U rnuko3uasl | OnpeneneHue coJiepKaHus ' KoHnTponbHas 2
NUINEPHUHA B YEPHOM IepIie pabora
Pazgea S. buoxumuuyeckue 0CHOBbI (popMu-
OBI:IHI/IH KayecTBa PACTHUTEJIbHOM 1? op K OIK-5.2 Tecruposa- 14
p P poay ONK-53 | ume, JIP Nel9
uu
Tema 5.1. Jlexmms Ne 7. dopmupoBanue
dopmHupoBa- | KauecTBa 3€pHA 3JIaKOBBIX, 3€p- i 1
HUE KauecTBa | HOOOOOBBIX KYJIBTYpP M CEMSH
3epHa 371aK0- | MAaCIMYHBIX PAaCTeHUN
BBIX, 3€PHO- OIIK-5.2
60060BBIX JlaGopatopubie paboTsr Ne 15, OIIK-5.3 Sammta
KYJIBTYp U 16. Onpenenenue 6EIKOBOTO U »
KonTtponbnas 5)
CEMsH Mac- | HEOEIKOBOrO a30Ta B PacTH- AGoTa
JUYHBIX pac- | TeJIbHOU MPOIYKIIHH P
5. TeHUHN
Tema 5.2. Jlextmst Ne 7. dopmupoBanue
®opmupoBa- | KauecTBa KIyOHEH kapTodens,
HUE Ka4eCTBa | KOPHEIUIOAOB, IUIOAOOBOIIHOM - 1
KITyOHEH Kap- | IPOAYKIIMA ¥ BEreTaTUBHOMN
Todens, Kop- | MacChl KOPMOBBIX TPaB
HEIUIOJIOB, OIIK-5.2
8 JlaGopaTopubie paboTer Ne 17,
IUIOOOBOIII- OIIK-5.3
M 18, 19. Omnpenenenue kpaxma-
HOU MPOIYK- 3amura
Ja B KIYOHSAX KapTodens u ca-
UM U BeTe- KonTtponbHas 7
N XapoB B KOPHETIOAAX CBEKJIBL.
TaTUBHOMN pabora
OnpeneneHre  KapoTMHa B
MACCBLKOD= ) ot Tipo 15074
MOBBIX TPaB B POAYKIL
Pasnen 6. Ilpumenenne nuugpoBbIX TEXHOJIO-
A p ungp KonTpoabnas
ruii ais coopa, mepexaym, XpaHeHHs] WH-
pabora, JIP 4
(¢opmanuum u aHaau3a JaHHBIX B 00JacTH OIIK-1.1 Ne20
OMOXMMHUM PaCTeHUil j
[Ipumenenue | Jlekiua Ne 8. Ilpumenenue
(P POBBIX IU(PPOBBIX  TEXHOJIOTHH I
TEXHOJOTHIl | cOopa, Tmepenayu, XpaHEHUS i 5
st cOopa, | uHQOpMaK M aHaNU3a JaH-
nepeaayu, HBIX B 00J1acTH OMOXMMUU pac-
6. | xpaHenwus TEHUH OIIK-1.1
Otnen MeHe)KMEHTa KayeCcTBa 18




Ne Ne u Ha3BaHMe JIeKIUi1/ ®opMupyeMble Bun Kou-8o
wn Ne pasnena | snaGopaTopHbIX/ NPAKTHYECKNX | KOMIETCHUUH | KOHTPOJBLHOIO |
3aHATHI MeponpHsITUs
uHdopmanmnu | JlaGoparopuas pabora Ne 20.
u aHanu3a | [[pumeHenne HUQPPOBBIX TEX-
JAHHBIX B 00- | HONOTHIA aHaNM3a JaHHBIX U
JIaCTH OMO- | BOBMOKHOCTH MX HCIIOJIb30Ba- 3amura 2
XUMHH  pac- | HUS JUIs IPOTHO3UPOBaHUs Ou-
TCHHUN OXHMMHUYECKUX TPOIIECCOB U Ka-
YyecTBa ypoxKasl CEIbCKOXO3sIH-
CTBEHHBIX KYJIbTYp
Tabmuia 5
HepequL BOIIPOCOB JId CAMOCTOATEC/ILHOI'0 U3YIYCHUA TUCIUILIMHBI
Ne | Ne paspena Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIA ;I;;:,l:r:(l:z:
n/n U TeMbI CaMOCTOSITEJILHOT0 U3YUYeHHs
neTeH
Beenenue. [Ipenmer, MeTobl U HCTOPUS Pa3BUTH OHOXHUMMUM. OIIK-5.2
Pa3nen 1. Ctpoenue, cBoiicTBa U Onosornyeckne yHKIUM OCHOBHBIX OPraHHU- OIK-5.2
YyeCcKMX BellleCTB pacTeHuil
1. Tema 1.1 MoHocaxapu/ibl, OJIMTOCaxapuIbl U IMOJUCAXAPUJIBI
Kupsl, hoconunuasl, IIUKOIUTTUABL, CTEPOUTHBIC TUTTHIBI, OIIK-5.2
2 Tema 1.2
BOCKH OIIK-5.2
3. Tema 1.3 AMUHOKHCIIOTHI, HYKJICOTUIBI M OCIKU OIIK-5.2
4 Tera 1.4 ’KupopacTBopuMbIE ¥ BOJIOPACTBOPHUMBIE BUTAMUHBI, AaHTUBH- OIIK-5.2
TaMUHBI
OIIK-1.1
Pa3nen 2. buoxumuyeckasi JHepreTuka U pepMeHThI MK-5.3
5. | Tema2.1 broxumMuueckas 3HepreTuka OIIK-1.1
6. | Tema2.2 buoxumus pepmMeHTOB I1K-5.3
OIIK-1.1
Paznen 3. O0OMeH yriieBoa0B, JUNUA0B U a30THUCTHIX BELIECTB
OIIK-5.3
7| Tea 3.1 buoxumus gorocunTesa u ApxaHus. BzanmonpespamieHus
MOHOCAXapuJ0B, CHHTE3 U paclaj OJIMro- U MOJMCaXapHioB
8 | Tema 3.2 CuHTe3 1 pacnaj )KupoB U Apyrux aunuaos. [IpesBpamienue OIIK-1.1
JIUTIAIOB B YTIIEBOBI OIIK-5.3
9 | Tema 33 Oo6men amuHokucnoT. HyknennoBsie KucnoTsl. CHHTE3 U pac-
1aJi HyKJI€OTHUI0B, HYKJIEHHOBBIX KHCIIOT U OEJIKOB
Pa3nesa 4. BemecTBa BTOPpUYHOIO NPOMCXOKICHHUS OIIK-52
OIIK-5.3
[Tpocteie n noauMepHbie GpeHonbHbIe coeaunenus. CTpoeHue u
10. | Tema 4.1 ¢byakumun TeprieHoB. CoctaB 3(OUPHBIX Macel U UX COAEp)KaHNe OIIK-5.2
B PACTUTENBHON NPOAYKIIMH OI1K-5.3
11 | Tena 4.2 buoxumuueckas xapakTepuUCTHKA Pa3IMYHBIX TPYII aJIKaIOH-
JIOB U TJINKO3HJIOB
Pa3nen S. buoxumuyeckre 0CHOBBI (POPMUPOBAHUSA KA4eCTBA PACTUTEIbHOM OIIK-5.2
NMPOAYKIIHH OIIK-5.3
12 | Tema 5.1 ®opMupoBaHUE KauecTBa 3epHA 37TAKOBBIX, 36PHOO0O0OBBIX
KYJBTYp U CEMSIH MACJINYHbIX PACTEHUN OIIK-5.2
13, | Tema 5.2 CDopMHpOBaHI/Ive KadyecTBa KIyOHen KapTO(bE:JDI, KOPHEIIIO/I0B, OIIK-5.3
TJI0JJOOBOIIHOM MPOAYKIMU U BET€TaTUBHOM MacChl KOPMOBBIX
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dDopmupy-
Ne | Ne paspena Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIA eMLII) o K(I: 13;
n/n U TeMbI CaMOCTOSITEIbHOT0 H3Y4YeHUSI
NneTeHIH
TpaB
Pazgen 6. [lpumenenue un@poBbIX TEXHOJIOTHIH 11 cO0pa, nepeaayu, XpaHeHust OIK-1.1
HH(OpPMaALVH M AHAJNM3A JAHHBIX B 00J1aCTH OMOXHMHH PACTeHUH '
Hcnons3oBanne 1udpoBBIX TEXHOJIOTHH 1711 cOOpa, mepenadn
U XpaHeHHs WHPOpPMALMU B OOJACTH OMOXMMHUHU paCTECHHI.
14. [Ipumenenne 1uPOBLIX TEXHOJOTUN aHAIM3a JaHHBIX U BO3- OITK-1.1
MO>KHOCTH MX HCIIOJIb30BaHMsI JJISI IPOrHO3U-POBAHUS OMOXH- '
MHYECKUX MPOIECCOB U KAUeCTBa ypoOXKasi CElNbCKOX03SHCTBEH-
HBIX KYJIBTYD.
5. O0pa3oBare/ibHbIE TEXHOJIOTHH
Ta0mura 6
HpI/IMeHeHl/Ie AKTUBHBIX 1 HHTCPAKTUBHBIX 06p330BaTeJ'II)HI)IX TEXHOJIOIr UM
e Tema u popma 3ansaTust HaumeHOoBaHMe MCIOJIb3yEeMbIX aK-
n/_n THBHBIX U HHTEPAKTHBHBIX 00pa30-
BaTeJIbHBIX TEXHOJIOTHIi
ABTOpCKas JIEKLHsI HA OCHOBE COBpE-
1 | buoxumus GpepmMeHTOB J P . coBp
MEHHBIX HAYYHBIX JOCTHKEHHUH
ABTOpCKas JIEKLHsI HA OCHOBE COBpE-
2 | OOMeH aMHUHOKHCIIOT JI p " SOBp
MEHHBIX HAYYHBIX JOCTHKEHHUH
ABTOpCKasi JIEKIIUs Ha OCHOBE COBpe-
3 | HykienHoBBIE KUCTIOTHI J P i cOoBp
MEHHBIX HAYYHBIX JOCTHXECHUH
4 CuHTes u pacnaj HyKJI€OTHOB U Oe- 1 ABTOpCKas JIEKIUsI HA OCHOBE COBpe-
KOB MEHHBIX HAYYHBIX JOCTHXCHUN
5 | Onpenenenre akTUBHOCTH NIPOTEA3 JIP | Pa360p KOHKPETHBIX CUTYaIlHii
6 Omnpenenenne akTHBHOCTH HUTpPATpe- P Ob6cyxaenue yaeOHOro MaTepHasa B
JYKTa3bl JIMAJIOTOBOM PEXUME
7 OmnpeneneHre KOHIEHTPATUH aMUHO- P Ob6cyxaenue yaeOHOro MaTepHana B
KHCJIOT B TKaHSX pacTeHUH JIMAJIOTOBOM PEXUME
8 | Ompenenenue akTuBHOCTU Niepokcuas | JIP | Pa3bop KOHKpETHBIX CUTYyallHid
[Tpumenenne UppPOBBIX TEXHOIOTUH
aHaJIu3a IaHHBIX ¥ BO3MOXHOCTH UX
UCIIOJIb30BAaHUS JIJIsl TPOTHO3UPOBAHHMS .
9 JUL TP p JIP | Pa300p KOHKPETHBIX CUTYaIIHi
OMOXMMHUYECKUX MTPOLIECCOB U Kaue-
CTBa ypO’Kasi CEIIbCKOXO035IMCTBEHHBIX
KYJBTYp

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUYHASI ATTECTAIUS 110
UTOraM OCBOCHUS JUCHUIIMHBI

6.1. TumnoBble KOHTPOJIbLHbIE 3aJaHUSl WJIH HHbIE MaTepHaJbl,
HeoOXoaMMbIe VISl OLEHKH 3HAHMI, YMEHHUIl M HABBIKOB M (WJIH) ONbITA
HeSITeJIbHOCTH

KoHntpoib Tekyiieir paboThl CTYJIEHTOB OCYILECTBIISIETCS MTPU MPOBEACHUM MTPaK-
TUYECKUX 3aHATHUM, KOHTPOJIbHBIX PabOT MO TemMam, TECTUPOBAHUS MO pasjenaM yueo-
HOM JUCUMIUIMHBI, 3alIUTHI Ja00paTOpHBIX padoT. i mpoBeaeHus] KOHTPOIbHBIX pa-
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00T pa3paboTaHbl KOHTPOJIbHBIE BOMPOCHI U 3a/IaHUS, BBIMIOJHEHHUS CaAaMOCTOSITEIbLHON
paboThl — METOAMYECKHUE YKA3aHUS M0 U3YYCHUIO TUCHUIUIMHBI. K mpakTuyeckum pa-
00TaM, MPOBOAUMBIM C HCMOJb30BAHUEM AKTUBHBIX M UHTEPAKTHUBHBIX TEXHOJIOTHH,
MOATOTOBJICHBI CIIEIIMAbHBIE BOMPOCHI U 3a1aHus (cM. OIleHOYHbIE MaTepUaIbl JUCIH-
IuHbl «bruoxumus pacteHuit»). s ocyliecTBIeHUsT KOHTPOJIS 0 pasjesiaM JUCIU-
IJTMHBI pa3paboTaHbl TECTOBBIC 3aJIaHMsl, KOTOpbIE MpeaAcTaBiaeHbl B OIeHOYHBIX MaTe-
puanax MUCIUIUIMHBI «BUOXUMUST pacTeHUI» U OIMYOJMKOBAHHOM METOIUYECKOM IIO-
cobuu (1. 7,4). Dopma MpOMEKYTOUHON aTTECTAIIUU IO TUCIUTIIINHE: YK3aMEH.

Bonpocsl 1J151 NOATOTOBKH K KOHTPOJIbHBIM MEPONPUATHAM
(Tekymuii KOHTPOJIb)

Pazgea 1. Ctpoenue, cBoiicTBa M OMOJIOTHYECKHEe (PYHKIIMUA OCHOBHBIX OPTraHU-
YeCKHUX BelleCTB PacTeHUM

Tema 1.1. YriieBoasl

3anucath ctpoenue D- u L-popM raunepuHoBOro anbaeruja, S3puTpo3bl, pu-
003bI, 1€30KCUPHUO03bI, KCUII03bI, apaOUHO3bI, TJIFOKO3bI, MAHHO3bI, PPYKTO3bI, TaJIaK-
TO3bI C UCTIOJB30BaHuEeM Gopmyn Duiepa u Xeyopca.

3anucarh CTpoeHUE 0- U B-U30MepOB PUOO3BI, J1€30KCUPUOO03bI, KCUIIO3bI, apa-
OWHO3BI, TJIFOKO3bI, MAHHO3bI, ()PYKTO3bI, TaJaKTO3bl C HCIIOJIB30BAaHUEM (POopMyII
Oduiepa u Xeyopca.

3anucath cTpoeHue PpypaHo3HbIX GopM puOO3bI, 1€30KCUPUO03bI, apaOUHO3bI
U GPYKTO3BI, & TAKXKE CTPOCHUE MUPAHO3HBIX (POPM KCHIIO3bI, TIFOKO3bI, MAHHO3HI U
raJIakTO3bl.

3anucaTth ¢ ucnoiib3oBaHueM (opmya Xeyopca ctpoeHue (pocHopHOKUCTBIX
abupoB MoHOcaxapunoB: 3-(pochornuieprHoBoro anbaeruaa, pocdoauorcuarero-
Ha, 3puTpo30-4-pocdara, pu6030-5-pocdara, pudynozo-1,5-nudocdara, KCUIyI030-
5-pocara, rmroxo30-6-pocdara, rirroko3o-1-dhocdara, hpykro3o-6-docdara, ppyk-
T030-1,6-mudocdara, manH030-6-hocdara, ranakro3o-1-dhocdara, cemorentynoszo-7-
docdara.

3anucath ¢ HCmonb3oBaHHEeM (opmyn Xeyopca CTpOCHHE O- U [B-H30MEpoB
TJIFOKYPOHOBOH M TaJJaKTYPOHOBOM KHCIIOT.

Hammmcats cTpykTypHBIC (GOPMYIBI CIUPTOB, 00PA3YIOMMUXCS U3 TIUIEPHHOBO-
O aJNbJIeTH/Ia, pruO03bl, TITFOKO3BI M PPYKTO3BI, MAHHO3BI, TAJIAKTO3BI.

Hamucath cTpykTypHBIE (HOPMYIIBI allbJJOHOBBIX W aJIbJIAPOBBIX KHCIOT, 0Opa-
3YIOIIUXCS U3 TJIFOKO3bI, MAHHO3BI U TAJIAKTO3bI.

3amucath ¢ UCTHONB30BaHUEM (hopMmyn Xeyopca CTPOCHHE aMHHOIPOU3BOJI-

HBIX TIIOKO3BI U TaJIaKTO3BI.

3amucath CTPOEHUE TIUKO3UIOB, 0Opa3yIOUIUXCS W3 [-TJIFOKO3bI MPHU €€ Co-
eIMHEHUH C (EHOJIOM, ITUIIOBBIM CITUPTOM, OEH30MHBIM aJIbJICTHIOM.

3anmcaTh ¢ UCIONb30BaHuEeM GopMysn Xeyopca CTPOCHHE caxapo3bl, MaIbTO-
3bl, 11€JUI00HMO3bI, 3-JIeBYIHHA.

[TokazaTh Ha KOHKPETHBIX MPUMEPAX, KaKk 00pa3yroTCsl CBSI3M MEXKIy OCTaTKa-
MU MOHOCAXapuJ0B B MOJICKYJIaX aMHUJIO3bl, aMIJIONIEKTUHA, IIEJITIOI03bI, MOTU(PYK-
TO3UJIOB.
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[ToxazaTh Ha KOHKPETHBIX MpUMeEpax, Kak o0pa3yroTCsl CBSI3U MEXIY OCTaTKa-
MU MOHOCaxapuJ0B B MOJIEKYJIaX MAaHHAHOB, T'aJJaKTaHOB, KCUJIAaHOB, apa0aHOB, IEK-
TUHOBBIX BEILIECTB.

VYkazarh cTpoeHue u Ouojorudeckue GyHKIMU YIJIEBOJAOB, 00Pa3yIOIIUXCS C
ydactueM o-D-rimoko3sl, B-D-ritoko3s! u -D-hpykTo3sbl.

VYka3zaTh cTpoeHue 1 Onosiornueckue PyHKIUHU YIIIEBOI0B, 00pa3youXcs 13
MIEHTO3.

CpaBHUTH MO YCBOSEMOCTH B OPTaHU3ME YEJIOBEKA Pa3IMyuHble MOHOCAXaPU/IbI,
OJIUTOCaxapuabl, MOJUCAXaPUIbl U TPOU3BOIHBIE MOHOCAXAPHUIOB.

Tema 1.2. JInnuapl

CpaBHUTH YKCIIA )KUPOB Y CIAEAYIONIUX ALMITIUIEPUHOB: TPUOJEUHA, NaTbMHU-
THHOOJICUHOJIMHOJICUHA U JUITAIbMUTUHOJIMHOJICHONHA.

OLeHUTh NMUTATEIbHBICE U TEXHUYECKHE CBOMCTBA PACTUTENIBHBIX Maces, UMe-
IOIIMX Pa3HOE COJAEPKAHUE XKUPHBIX KUCIOT. B ogHOM m3 macen coaepxutrca 20%
JIMHOJICHOBOM KUCIOTHI, 30% nmuHoaeBoM KucioThl, 40% ojenHoBoi KUCIO0THI U 10%
NaJbBMUTUHOBOM KUCIIOTHL. B npyrom macne conpepxurcsa 10% nansMATHHOBOM KuC-
J0ThI, 5% CcTeapuHOBOUM KUCIIOTHI, 25% JTMHOJIEBON KUCIOTHI, 5% JIMHOJIEHOBOW KHC-
JI0THI ¥ 55% ONEMHOBOM KHUCJIOTHI.

OnpenenuTh, K KakOW TPYIIE MO BBICHIXaEMOCTH OTHOCHUTCS PACTUTEILHOE
MacJjio, umeroniee omauoe uuciio 70, a ynciao ombuieHus 230.

VYkazarh pa3iaudus MO0 COCTABY JKHPHBIX KHUCIOT TBEPIBIX U KUIKUX KUPOB,
HEBBICHIXAIOIINX U CJ1a00 BHICBIXAIOIIUX PACTUTEIBHBIX MACEl.

Jlanbl Tpu kupa, uMeromue noanbie yncia 160, 130 u 90. OueHuts nuTaTesb-
HYIO M TEXHUYECKYIO IIEHHOCTh YKa3aHHBIX KUPOB U JIaTh COOTBETCTBYIOIIEE OMOXH-
MHYECKOE OOBSICHCHHE.

JlaHbl TpU alUTIIMIICPUHA: TATbMUTUHOCTCAPUHOINHOJEHH, TaTbMUTUHO Y-
OJICUH U CTEaPUHOOJICMHOJUHOJEHOMH. CpaBHUTh YMCIa 3TUX KUPOB U JAaTh COOT-
BETCTBYIOIIEEC OMOXUMHUIECKOE O0BICHEHHE.
3anucarh CTPOEHHUE JIMINUIOB, 00pPa30BAHHBIX:

13 TIMLEPUHA, MTAIbMUTUHOBOM, JTMHOJIEBOUN U JIMHOJICHOBOW KUCJIOT;

W3 TJIUIEPUHA, CTEAPUHOBOM, OJICMHOBOU U OpPTO()OCHOPHOIN KUCIIOT, a TaKKe
STaHOJAMHUHA;

U3 IIUIEPHHA, TAIbMUTHHOBOM U JIMHOJICHOBOM KHCJIOT, a TAKXKE TaIaKTO3bI;

MHUPHUIIMIIOBOTO CIIUPTA U KAPHAYOOBOM KHUCIIOTHI;

U3 IJIUIepHHA, CTEAPUHOBOM, OJICMHOBOM U OpTO(POCHOPHOM KUCTIOT.

Ha3Barh ykazaHHbIE JTUIUILI IO TPUHATON KiIacCU(UKAIUK U OOBSICHUTh UX (PYHK-
MU B PACTUTEIILHOM OpraHu3Me.

Tema 1.3. AMMHOKHMCJIOTBI, HYKJI€OTHBI U OeJIKU

[TonHOLIEHHBIE M HEMOJHOLEHHbIE Oenku. [lytn ymydmieHus Guosormyeckon
HEHHOCTH PACTUTENBHBIX 0eNKOB. OOBSICHUTD U TIOKA3aTh Ha MIPUMEPAX.

VYka3aTb U 00BSCHUTH 3aBUCUMOCTh BTOPHUYHOM, TPETUYHON U YETBEPTHUUHOU
CTPYKTYpBI O€JIKOB OT UX MEPBUYHOHN CTPYKTYphl. OOOCHOBATH BaXKHOE OMOJIOTHYE-
CKO€ 3HaYEHUE TaKOU 3aBUCUMOCTH.

OneHuTh OMOJIOTUYECKYIO IIEHHOCTD JBYX KOPMOBBIX O€IKOBBIX MPENapaToB: B
oJHOM U3 HUX cofepkutcs 10% anpOymunHoB, 15% rnobynunos, 50% mpoJaMHUHOB U
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25% rmotenuHoB; B apyroM — 20% anb0ymuHoB, 15% ratorenunoB u 65% riodymnu-
HOB. J[aTh COOTBETCTBYIOIIEE OMOXUMUYECKOE OOBICHEHHUE.

VYka3aTh Ha MpUMEPE O.-aMUHOKHUCIOT, B KaKOW (hopMe HAXOJATCSI aMUHOKHUC-
JOTHI B (PU3UOJIOTUYECKON cpefie. 3amucaTh peakud aMUHOKHUCIOT ¢ KUCIOTaMH H
OCHOBaHUSIMU.

3anucatp ctpoenue D- u L-¢popM mpoTeMHOreHHBIX aMUHOKUCIOT. JlaTh 00b-
SICHEHUE, KaK OIpeJeNsieTcsl NPUHAUIeKHOCTh aMUHOKUCIOT K D- wmm  L-
CTEPEOXUMHUYECKOMY PALY.

3anucarh CTpO€HUE PUOOHYKICOTHAOB U JIE30KCUPHUOOHYKIICOTHIOB, 00Opasye-
MBIX aJICHUHOM, T'YaHUHOM, IIMTO3WUHOM, THMHUHOM M ypalMJIOM. YKa3aTh Ha3BAHMS
3TUX HYKJICOTHOB.

Ha npumepe aneHnsioBout, TyaHWJIOBOW, YPUIUIOBOW, HIUTUIUIIOBOU, T€30KCH-
aJICHWIOBOM, J€30KCUTYaHWJIOBOM, NE30KCUIIUTHUAMIOBON W J1€30KCUTUMUIUIOBON
KHCJIOT TMOKa3aTb OCOOEHHOCTHM MPOCTPAHCTBEHHOI'O CTPOCHUS CUH- W  aHmu-
KOH(UTypanuii HyKJI€OTHIOB.

3anucath ctpoeHue Hykieosuanommdocharos: ATD, AAD, I'TD, I'1O,
UTo, AP, YTO, YAD, AT, nI' TO, alITO, nTTD.

3anucaTh NEPBUYHYIO CTPYKTYPY Y4YacTKa MOJUNENTUIHON e, oOpa3oBaH-
HOTO IyTEM IOCJEN0BATEIBHOIO MPUCOEIUHEHUS AMUHOKHUCIIOT: METUOHHMHA, JIN3U-
Ha, TPOJIMHA, aclaparMHoBOW KUCIOTHI, rhuctuavHa. Ha N-xonme storo yuactka
HaxXOJMUTCSl OCTATOK METHOHMHA, a Ha C-KOHIIE — OCTAaTOK TUCTUAMHA. [laTh onucaHnue
BO3MO>KHOW BTOPUYHOW CTPYKTYPhI HA TAHHOM YYaCTKE MOJMIENTUIHON LEIH.

OOBICHUTH, KaK MPOUCXOAUT (HOPMUPOBAHNE HATUBHOM KOH(POpMaLUU OEIKO-
BbIX MOJIEKYJ B (pu3HOIOrM4YecKkoil cpene. Jlarb onpenenenre HaTUBHON KOH(popMa-
11U OEJIKOB.

VYka3aThb pa3sHOBUAHOCTA BTOPHYHOM CTPYKTypbl OenkoB. I[loka3aTh 3aBuCH-
MOCTb BTOPUYHOM CTPYKTYpbl OEIKOB OT IEPBUUHON CTPYKTYPHI.

VYka3aTb OCHOBHBIE (haKTOPBI, OT KOTOPBIX 3aBUCUT (POPMUPOBAHUE TPETHUHON
CTPYKTYphl O€NKOBBIX MOJIMNENTUIOB. JlaTh ompeneneHue TPETHUYHOM CTPYKTYpPHI
OEJIKOB.

VYka3aTb OCHOBHBIE (PAKTOpbI, OMpeaessomue GOpMIUPOBAHUE YETBEPTHUHON
CTPYKTYpPBI O€JIKOB.

OOBIICHUTB, KaK 00pa3y0TCd MHOKECTBEHHbIE MOJICKYJIIpHBIE (hOPMBI OEIKOB.
[TokazaTe 3TO Ha mpuUMepe OEIKOB, MOJIEKYJIbl KOTOPBIX COCTOSIT M3 YETBHIPEX MOJU-
NENTUAHBIX CyObenuuuIl 1ByX TUIOB A u b. IIpu 3TOM HEOOXOIUMO yUNUTHIBATH, YTO
MoJieKyna Oeika MOXKeT (OpPMHUPOBATHCS KaK M3 OJUHAKOBBIX CyOBEAMHMII, TaK U
pa3HbIX.

VYka3aTh MEXaHU3M JCHATypaluu OCIKOB MPU TEPMHUYECKON 00paboTKe, Co-
31aHUM CUJIBHO KHUCJIIOW M CHJIBHO IIEJIOYHOM Cpelbl, MOJ IEUCTBUEM CIUPTA WU
alleTOHA, KATUOHOB TSKEIBIX METAJIOB.

OOBsICHUTH MPUHIUIIBI Kiaccudukanuu 0enkoB. Ha3BaTe npuMepsl KOHKpET-
HBIX OEJIKOB, OTHOCSIIIMXCS K pa3HBIM KiIacCU(UKAIIMOHHBIM TpyTIIaM.

Onpenenuts OMOJOTUYECKYIO LIEHHOCTh O€NKa, MCMOJIb3yeMOro sl KopmJie-
HUsI KPYITHOTO pOraToro CKOTa, €CIId B €r0 cocTaBe coaepkurcsa 2% nusuHa, 1,5%
tpunrtodana, 1,2% mernonuna, 3,1% Ttpeonuna, 4% BanuHa, 5% neinuna, 4% uzo-
nennuHa, 3,5% (enunananuna.
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Tema 1.4. BuTaMuHbI

OOBsICHUTH, KAaKKE BEIIECTBA OTHOCAT K BUTaMuHaM. [lokazaTe 3TO Ha mpume-
pe BUTaMHHa, KOTOPKIH OB IEPBBIM OTKPHIT B KOHIIE 19 Beka.

VYkazarh, Kakie€ BUTAMHUHBI U 110 KAKOMY MEXaHU3MYy O0pa3yloTcCsl U3 IIPOBUTA-
MHHOB, COAEPKAIIUXCS B PACTUTEIBHBIX TPOAYKTAX.

Ha ocHoBe 3HaHMii 0 BUTAMHHAX OOBSICHHUTD, KaKHe HAOIIOAAI0TCS OTKJIOHECHUS
B OOMEHE BEIIECTB OPTaHW3Ma, €CJIM U3 MUTAHUS JIFOJIeH UCKIIIOUUTD TMHUIIEBIE TPO-
JYKTBI, IIOJIYyYEHHBIE U3 3€PHA.

Ha ocHOBe 3HaHu# 0 BUTAMUHAX O0BSICHUTH, KaKHE HAOIIOAA0TCI OTKIOHECHUS
B 0OMEHE BEIECTB OpraHu3Ma, €CJIM 13 IMUTAHUS JIFOACH UCKIIOUUTH OBOIIU HIIH ITH-
LIEBBIE IPOAYKTHI, IOJIYYEHHBIE U3 OBOLIEH.

Ha ocHOBe 3HaHM# 0 BUTaMUHAaX O00BSICHUTH, KaKHE HAOJIIOAA0TCI OTKIOHCHHS
B OOMEHE BEIIECTB OpraHu3Ma, €CJIM U3 IMUTAHMS JIF0JICH NCKITFOYUTD TUIOJBI U STOJIBI
WJIY TUIIEBBIC MPOJIYKTHI, MOJIYYECHHBIE U3 MJIOJIOB U SITOJ.

JKMBOTHBIX JJIMTEIBLHOE BPEMSI KOPMHIJIM KOPMOM U3 KYKYPY3HOW MYKH M Kap-
todens. Ha ocHOBe 3HaHMIT 0 BUTAMUHAX JIaTh MPOTHO3 O COCTOSIHUM KUBOTHBIX.

OnHy rpyniy >KMBOTHBIX JUIMTEIBLHOE BPEMS KOPMUJIM KOPMOM W3 3€pHA, a
JPYTYIO BBICYIIIEHHOW BET€TaTUBHOM Maccou pacteHuil. Ha ocHOBe 3HaHuWil O BHUTa-
MHHaX JaTh MPOTHO3 O COCTOSIHUU KUBOTHBIX.

B 3umHuMii mepuosa y JKMBOTHBIX HaOJOmaeTCs OCIA0JICHHE OKHCIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX MPOLECCOB B Oprann3Me. Ha oCHOBE 3HaHMI O BUTAMUHAX JaTh
PEKOMEHIAIMHN 110 YJIYUIICHUIO KOPMJICHUS ’KUBOTHBIX.

B sumuuii mepuon y mroaei HabGmromaeTcs ocinablieHne OMOXUMUYECKHUX MPO-
IIECCOB JIMIMUIHOTO OOMeHa B opraHu3Mme. Ha ocHoOBe 3HaHU 0 BUTAMHHAX JIaTh pe-
KOMEHJALNH IO YIYUYIICHUIO TUTAHUA.

['pynna nrojiei 1auTesbHOE BpeMsl HaXOIMJIaCh B AKCTPEMAJIbHBIX YCIOBHUSIX U
BBIHYKJI€HA OblIa MUTATHCS TOJIBKO JUKOW pacTuTesibHOM nuiieil. Ha ocHoBe 3HaHuit
O BUTAMHUHAX JIaTh TPOTHO3 UX COCTOSHUA.

Ha ocHoBe 3HaHuii 0 BHTaMHHAX OOBSCHUTH, MOYEMY OOJBIIMHCTBO PACTHU-
TEJBHBIX MPOTYKTOB TIEPET YIOTPEOICHUEM B TTUIITY BapsIT.

OOBSICHUTD, TIOYEMY TIPH YIOTPEOJICHUU B THUILY HEKOTOPBIX PACTHUTEIBHBIX
MPOAYKTOB HAOIIOJIA€TCsl aBUTAMUHO3 IO OMPEICIEHHBIM BUTAMHHAM, XOTSI 3TH BHU-
TaMUHBI COJICPKATCS B YKa3aHHBIX PACTUTEIIBHBIX TPOTYKTaX.

CeHo uTENbHOE BpPEMS BBICYIIMBAJIOCH B IMOJIEBBIX YCIOBHUSIX U MOJBEpra-
JIOCh BO3JICVCTBHIO BJIaru U COJIHEUHBIX Jydel. Ha ocHOBe 3HaHUl 0 BUTAMUHAX JaTh
OIICHKY Ka4eCTBa JaHHOTO BHUJIa PACTUTEIbHON MPOAYKIIHH.

Paznen 2. buoxumunyeckasi JHepreTuka u (pepMeHTbI

Tema 2.1. buoxumMuveckasi JHepreTuKa

Onpenenuts WU3MEHEHUE BHYTPEHHEW 3HEpruu B OMOXHMHUYECKOW CHCTEME B
X0J1e aHA’POOHOTO OKUCIECHUS (PPYKTO3BI B IIIUIIEPUHOBYIO KUCIOTY, UCTIONb3Ys CBE-
JI€HHUsI O TEIUIOTE CrOPAHMS BEILECTB.

OnpenenuTe U3MEHEHWE BHYTPEHHEH SHEPIMHM CUCTEMBI IIPU OKUCJICHHM TJIW-
LIEPUHOBOM KUCJIOTHI B IMPOBUHOTPAIHYIO KUCIIOTY.

IIpuBecTn mpuUMeEpBl SK30TEPMUYECKOW M IHAOTEPMUYECKOM PEaKUUi U pac-
CUMTaTh B 3THX PEAKUUAX U3MEHEHUE SHTAJIBIINH.
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PaccunTaTh W3MEHEHHE DHTAJIBIIUUA B XOJI€ CUHTE3a TIIFOKO3bl U3 YIJIEKHUCIOIO
ra3a u Boj/ibl B (DOTOCUHTE3UPYIOMINX KJIETKaX pacTeHUM.

OOBIICHUTH, YEM OTJIMYAIOTCS OT BCEX JPYIMX BEIIECTB MaKPOIPIHUECKHE CO-
eAMHEHUS U Kakhe (QYHKIIMU OHU BBITIOIHSIOT B OpraHu3Max.

OOBsACHUTH, KaKO€ 3HAYCHHE UMEIOT MAKpPOIPTUUECKUE COCTUHECHUS IS OCY-
IIECTBJICHUS] OMOIPHEPIEeTUYECKOTO COMPSDKEHUST aHAOOJIMYECKUX M KaTaOOIMYEeCKUX
IIPOLIECCOB.

OOBSICHUTH MEXAHHW3M COMPSHKEHHOTO CHHTE3a BEIIECTB U MOKa3aTh y4acTHE
MaKpO3PrUY€CKUX COETMHEHHUIN B PEAKIMAX CONMPSKEHHOTO CUHTE3a BEILIECTB.

VYkazarb ocHOBHble TyTH cuHTe3a AT® B pactuTenbHbIx opranu3max. Iloka-
3aTh OMOHEPreTHUECKre N3MEeHEeHHS B Xoj1e cuHTe3a ATO.

Onpenenuts U3MEHEHHE CBOOOJIHON SHEPIHH MPU OKUCICHUH KHCIOPOJIOM 3
MOJIeH BOCCTaHOBJIECHHOU PopMbl KodepmeHTa Q.

OnpenenuTh U3MEHEHHE CBOOOJHOM PHEPruu OMOXUMUUYECKOTO MPOAYKTa, €C-
JIU €T0 KOHIIEHTpalus B pusnosiorndeckoi cpene Bospocia Ha 0,005 Mo/, a TeM-
nepatypa nonusmiack Ha 10 rpamycoB mo mikajie aOCOJIOTHBIX Temieparyp. CraH-
napTHas CBOOOJHAs JHEprusi oOpa3oBaHMs ATOTO BemiecTBa cocrtasiser 30,6
kJ[>k/MOJIB.

3anucarh peakiuu COMPsHKEHHOTO CHUHTE3a aclaparuHa M3 aclapariHOBOMU
KHUCIIOTHI U aMMHaKa, alleTUIKohepMeHTa A U3 yKCyCHOM KUCTIOTHI U KoepMeHTa A.
VYka3aTh u3MeHeHUE CBOOOIHOM SHEPTHH B XOJI€ ITUX PEAKIUH.

Tema 2.2. bBuoxumus pepmMeHTOB

ObocHoBaTh creU(pUIHOCTD IEHCTBUS (PEPMEHTOB B COOTBETCTBUU C TMIIOTE-
3aMHU «KJIF0Ya M 3aMKa» U «UHAYIHMPOBAHHOTO COOTBETCTBUS». 3amucaTh MPUMEPHI
OMOXMMHUYECKUX PEaKIIHA.

VYka3ath (yHKIIMOHAIbHBIE TPYIIBl AMHUHOKHCIOTHBIX PaUKaioB B COCTaBe
O€NKOB, KOTOpPHIE YYacCTBYIOT B IMOCTPOCHHH KAaTaJUTHUECKOTO IIEHTpa (epmeHTa.
OOBACHUTD, KaK OHH JIEHCTBYIOT Ha MOJIEKYJTy cyOcTpara.

OOBsACHUTH 3HAUCHHE KO(DEPMEHTOB B OCYIIECTBICHUU KAaTAIUTUYECKOTO JCHi-
CTBUSL (DEpMEHTHBIX MOJIEKYN. YKa3aTh, Kak 00pa3yroTcsi KohepMEHTHbIE TPYIIIH-
pPOBKHU (PEPMEHTOB.

[TokazaTh cCTpoeHHE M OCOOEHHOCTH NIEHCTBHUS KOGEPMEHTOB, CBSI3aHHBIX JIa-
OUIILHBIMH CBSI3AMHU C MOJIEKyJIaMH (epMEHTHBIX OelKoB. 3amucaTh IpUMeEpbl OHo-
XUMUYECKHX peakUuil, KaTaau3upyeMbIX (epMeHTaMM, KOTOpble MUMEIOT TaKHe KO-
(bepMeHTHI.

[loka3aTh cTpoeHHE M OCOOCHHOCTH JAEUCTBUS KO(EPMEHTOB, CBS3aHHBIX
HPOYHBIMU CBA3SIMH C MOJIEKYyJIaMu (DepMEHTHBIX OeJKOoB. 3amucarh IpUMEpbl OHO-
XMMUYECKHX pEeakluii, KaTaau3upyeMbIX (epMEeHTaMM, KOTOpble MUMEIOT TaKHe KO-
(epMEeHTHI.

Ha npumepe onuroMepHbIx OENKOB MMOKa3aTh BO3MOXKHOCTh 00pa30BaHuUs U30-
(epMEeHTOB, KOTOPBIE PA3IMYAIOTCS MO MEPBUYHONU CTPYKTYpe (PEpPMEHTHBIX OEIIKOB
U (PU3UKO-XUMUYECKUM CBOMCTBaM, HO KAaTaJTU3UPYIOT OJIHY U Ty K€ XUMHUYECKYIO
PEaKIuIo U UMEIOT OJJUHAKOBOE CTPOCHUE KATAIUTUYECKOTO LIEHTpA.

Paccuurarh 0OIIyI0 aKTUBHOCTH (DepMEHTa W BBIpa3uTh €€ B KaTanax (WiH
MUKpOKaTalaX), €Clid U3BECTHO, YTO 32 20 MUHYT IMPOM3OILIO MPEBpAIlEHUE B TPO-
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IYKTHI peakiuu noj aeicteueM ¢pepmenta 100 r cydbcTparta, MMEIOIIETO MOJIEKYJISP-
Hy10 mMaccy 60.

PaccuuTaTh ynenbHyr0 akTUBHOCTH (pepMEHTa ypeasbl, OJ ACHCTBUEM KOTO-
pori 3a 30 MUHYT MPOM30ULIO THAPOIUTHYECKOE paznoxkeHue 120 r MmoueBuHb. B
dbusznonornyeckoi cpene coaepxkanoch 100 mr gpepmenta.

Paccuntaths MONSIpHYIO aKTUBHOCTH (DEPMEHTA, MO ACHCTBHEM KOTOPOTO TPO-
UCXOJMT IMpeBpalleHne cyocTpaTa co ckopocThio 0.5 Mot B MUHYTY. MosiekysipHas
macca epmenta - 60 000, a ero KOTUYECTBO B PU3HOTIOTUIECKOM cpere - SO MT.

OOBIICHUTH JCUCTBUE aKTUBATOPOB (PEPMEHTOB, KOTOPHIC AKTHBUPYIOT T'PYII-
MUPOBKU KATAJIMTUYECKOTO IIEHTpa GepMeHTa WM MOJIEKYTy cyOcTpara, hopMupy-
0T ONTUMAJBHYI0 MPOCTPAHCTBEHHYIO CTPYKTYpPY MOJIeKyJbl depmenTa. [lokazath
ATO Ha KOHKPETHBIX MPUMEpax.

Ha koHKpeTHBIX TpuMepax MoKa3aTh MEXaHU3M JEHCTBUS Ha (GEePMEHTHI KOH-
KYPEHTHBIX HHTHOUTOPOB.

OOBACHUTH MEXaHW3M JCHCTBHS ayuiocTepudeckux (epmeHToB. [loka3aTh Ha
npuMepax peaxiuid, KaTalu3upyeMbix puoynozonudocdarkapookcunazoit u docdo-
(PYKTOKMHA30M.

[Toka3aTh OCOOEHHOCTH PETYJSIUU AKTUBHOCTH MHAYLHOETbHBIX (PEPMEHTOB.
OOBSICHUTH B 3TUX Ipolieccax poib OEIKOB-PENPECCOPOB M AKTUBATOPOB TpaH-
CKPHIIIIUY.

3anucaTh ypaBHEHUS OMOXMMHUYECKUX PEAKIUN, KaTaTU3UPyEeMbIX Pa3IuYHbI-
MU (pepMeHTaMH (IO OJHOM peakiuu Ha Kaxabld kiacc ¢epmeHTOB). OOBICHUTH
0COOEHHOCTH JIeHCTBUS (DEPMEHTOB B ATUX PEAKIIHIX.

Paznen 3. OOMeH yriieBo0B, JJUIIMI0B U a30THCTHIX BEIECTB

Tema 3.1. O0MeH yr/1€B01I0B

[Toka3aTh 0COOEHHOCTH MEPBUYHOTO CUHTE3a YIieBoA0B Y Cs- n C4-pacTeHui.

3anucaTh peakiMy B3aUMHBIX IpeBpaileHuil GpykTo30-6-hocdara, rioko30-
6-pocdara, manH030-6-ocdara. Ykazars pepMeHTHI, KaTAIU3UPYIOIMIUE ITH peak-
1107078

3anucarh NOCJIEIOBATEIBHOCTh PEAKIIMI MPEBPAILLICHUS TTIOKO3bl B TAJIAKTO3Y
U TaJIaKTO3bl B TJIIOKO3Y. YKa3aTh OCOOEHHOCTH JEUCTBUS (DEPMEHTOB, KaTaJu3Upy-
IOIIHUX 3TU PEAKIIUU.

3amucate OMOXUMHUYECKHe peakiuu cuHte3a Y D-rmokypoHoBoit u Y /D-
raJIaKTypOHOBOM KUCIOT, Y JID-kcmino3sr u Y J[D-apabuHO3HI.

VYka3aTh, Kakue OMOXUMUYECKUE TIPOIYKTHI 00pa3yIOTCs B PEAKITUAX TITUKOIH-
3a u rukia Kpeobca.

3amucaTh peaklyMy CHHTE3a M pacrhaga caxapos3bl B (POTOCHHTE3UPYIOLIUX H
HE()OTOCHUHTE3UPYIOIIMNX KIETKAX pacTeHHil. YKa3aTb OCOOEHHOCTH NEUCTBUS dep-
MEHTOB B 3THUX PEAKIHUSX.

[Toka3aTh BO3MOKHBIE MEXaHU3Mbl 00pa30BaHUsl U paclaja B paCTUTEIbHBIX
KJIETKAaX MajbTO3bl, IEJUI00MO03bI, 3-TIEBYIHHA.

[Tokazate ocoOeHHOCTH NEHUCTBUS (PEPMEHTOB, KaTATM3UPYIOUIMX CHHTE3 H
pacnaj aMHJIO3bl M1 aMUJIONEKTHHA.

[TokazaTh BO3MOXKHBIE MEXaHM3Mbl CHHTE3a M pacnaaa NoJupyKTO3UJIOB,
LEJUTIOJIO3bl, TEMUILIEIIII0I03, IEKTUHOBBIX BEILIECTB.
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Tema 3.2. O0OMeH JIUNIUA0B

Hamnucate peakuuu cunTesa riauneposi-3-docdara u3 dpocdoamokcuaneroHa u
npeBpallieHusl Tiuiepuna B hocdoarokcuaneTos moj aercTeueM GhepMeHTa riulle-
pon-3-dhochaTaernaporeHassl.

[ToxazaTh MexaHW3M 00pa30BaHHUS HACBIIIEHHBIX JKUPHBIX KHCIOT C YETHBIM
YHCJIOM YTJICPOIHBIX aTOMOB M3 aleTHIKOpepMeHTa A Toa JeHCTBUEM MYIbTH(Ep-
MEHTHOTO KOMITJIEKCA CUHTETa3bl JKUPHBIX KUCIIOT.

[TokazaTe MexaHU3M 00pa30BaHMS KUPHBIX KHCIOT C HEUETHBIM YUCIIOM YTJIe-
POJIHBIX aTOMOB B KJIETKAaX OAKTEpHUil M KUPHBIX KUCIOT C Pa3BETBIEHHOU YTIEPO/I-
HOU LIETIBIO.

Hamucatp peakunu 00pa3oBaHUs HEHACBIIIEHHBIX XUPHBIX KUCIOT C OJIHOM,
JIBYMSI M TpEeMS JBOMHBIMHU CBSI3SIMH. YKa3aTb OCOOCHHOCTH JEHCTBUS (PEPMEHTOB,
KaTaJIM3UPYIONUX 3TU PEAKIIUH.

3anmcaTh MOCIEIOBATEIIPHOCTD PEAKIMK CHHTE3a alWITJIMIICPUHOB U3 TIIUIIC-
poi-3-pocdaTa v JKUPHBIX KHCIIOT, COSTUHEHHBIX ¢ KOhepMEeHTOM A.

VYka3aTb 0COOEHHOCTH CHMHTE3a M pacnaga Goc@oIunuiaoB, MIUKOJIUIHUIOB U
CTEPOUIHBIX JIMITHIOB.

Hammcatp peakimuu o-OKACICHUS KUPHBIX KUCIIOT U YKa3aTh UX JIOKAJTU3AIHIO
B PACTUTENIbHBIX KJeTKaX. J[aTh XapakTepucTuKy (HhepMEHTOB, KaTATU3UPYIOMINX ITH
peaKInu.

3anucaTh MOCJEN0BATEILHOCTh PEAKIIUA -OKUCICHUSI HACHIIIICHHBIX W HEHa-
CBIIIEHHBIX XUPHBIX KUCJIOT. YKa3aTh JIOKAJTU3AIMUIO ¥ OCOOCHHOCTH JICUCTBUS dep-
MEHTOB, KaTaJU3UPYIONIUX ITU PEAKIIUU.

VYka3aTh NPOAYKTHI [3-OKUCIEHUS KUPHBIX KUCJIOT C YETHBIM U HEYETHBIM YHC-
JIOM YTJICPOJHBIX aTOMOB, a TAK)KE JKHPHBIX KUCJIOT ¢ OOKOBBIMH OTBETBJICHUSIMU Y
YETHBIX YTIEPOTHBIX ATOMOB.

OOBSICHUTD, TOYEMY HE MOJBEPTAIOTCS [3-OKUCICHHIO KHUPHBIE KUCIOTHI C 00-
KOBBIMU OTBETBJICHUSIMU Yy HEUETHBIX YTJIEPOJHBIX aTOMOB M K KaKUM DJKOJOTHYE-
CKUM TIOCJIEICTBHUSIM 3TO MIPUBOIUT.

[TokazaTh TOCIIEOBATENHHOCTh MPEBpAICHUS MPOJAYKTa TIMOKCHIATHOTO
[IMKJIa STHTAPHOW KHUCIOTHI B IIIaBEJICBOYKCYCHYIO M Jajee B (pochoeHonmupoBruHO-
IPaHYIO KUCIIOTY U YTIEBOBI.

Tema 3.3. O0OMeH a30THCTBIX BeLIECTB

3anucarth peaklUM BOCCTAHOBUTEIHLHOTO aMUHHUPOBAHUS MHUPOBHUHOTPATHOM,
IIaBEJICBOYKCYCHOM M O-KE€TOTJIyTapOBOM KHCJIOT. YKa3aTh OCOOEHHOCTU JEHUCTBUS
KaTaJIM3UPYIOIIUX UX JETHIPOTeHAa3.

Hammcate peakuuu CUHTE3a TJIyTaMUHA W TJYTAMAHOBOW KHUCJIOTBHI MOJ JCH-
CTBUEM (pepMEeHTa ITyTaMaTCUHTA3bI.

OOBIICHUTH, MEXaHU3M PEAKIUMH IMepEeaMUHUPOBAHUS U TOKa3aTh MEXaHU3M
nencTBus (pepMeHTOB aMUHOTpaHc(epas.

VYka3aTb OCOOEHHOCTM JAeUCTBUS (DepMEHTa IIyTaMaTAeruIporeHasbl Ipu
OCYUIIECTBJICHUH PEAKIUN OKUCIUTEIBHOIO J€3aMUHUPOBAHHUS.

3anucarh peakuuu JeKapOOKCUIMPOBAHUS aAMUHOKHUCIOT U OKHUCJICHUS aMU-
HOB. YKa3aTh 0COOCHHOCTH JEHCTBHS (PEPMEHTOB, KATATM3UPYIOIINUX 3TH PEAKITHH.
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[TokazaTe MexaHU3M JEHUCTBUSI (PEPMEHTOB, KATAIM3UPYIOIIUX PEaKLUU BOC-
CTaHOBJICHHS] HUTPATOB U HUTPUTOB.

VYKazarh NpUYMHBI HAKOIUJIEHUS HUTPATOB B PACTUTEILHOW MPOAYKUIHUHA U BO3-
MOYHBIE ITyTH NOHWKEHUS UX KOHIIEHTPAI[MU B OBOILIHBIX U KOPMOBBIX IMPOIAYKTaX.

[TokazaTh, C MOMOIIBIO KAKUX OMOXMMUYECKUX MEXAaHU3MOB OCYIIECTBIISIETCS
CBSA3bIBaHUE N30BITOYHOTO aMMHUAKA B PACTEHUSX.

[TokazaTh OMOXUMHYECKHI MEXaHU3M BOCCTAHOBJICHHUS MOJIEKYJISAPHOTO a30Ta
B KITyOCHBKAX, 00pa3yroMIMXCsl Ha KOPHSAX 0000BBIX pacTeHUU TPH UHPHUITUPOBAHUH
UX KIIyO€HbKOBBIMU OaKTEpUSIMHU.

OOBACHUTHh MEXaHU3MbI YCBOEHHUSI aMUHOTO a30Ta MOYEBUHBI NPU HEKOPHE-
BBIX TIOJIKOPMKaX pacTeHUU. YKa3aTb OCOOCHHOCTU NEUCTBUS (DEPMEHTOB, KaTaJIU3U-
PYIOLIUX 3TU PEAKLUU.

OO0BbsicHuTh 0coOeHHoCTH cTpoeHust U Ouonorudeckue pyukuuu JJHK, pPHK,
MPHK u TPHK. Iloka3ate oGpazoBanue (¢ochoandPupHbIX CBS3EH, COEAMHSIOMIUX
HYKJIEOTU]IHbIE OCTATKH B HYKJIEMHOBBIX KHUCJIOTAaX.

3anucaTh C MOMOLIBIO COKpalEHHBIX (popmyn mpaBuna Yapradpda u oObsc-
HUTb UX OMOJIOTMYECKOE 3HAUECHHE.

JlaHa mocnen0BaTeNbHOCTh COEINHEHUS HYKJICOTUHBIX OCTATKOB HA OJJHOM U3
yuacTtkoB Mojekyinbl JIHK: -A-T-I'-A-LI-I'-T-A-II-I'-T-. 3anucate xommieMeHTap-
HYIO €M 1ensb B 1BoiHoM cnimpanu JJHK.

OOBACHUTH NPUHIUIIBI KOAUPOBAHUSI AaMUHOKHUCIIOTHBIX OCTaTKOB B OEJIKOBBIX
IOJIMIIETITHIaX C MIOMOLIBIO KOJIOHOB, MMEIOIIUX TPUIUIETHYIO CTPYKTYpPY U yKa3aTh
OCHOBHBIE€ CBOMCTBA T'€HETUYECKOI0 KOJIa — €r0 YHUBEPCAJIbHOCTh, BBIPOKIECHHOCTD,
HEIEPEKPBIBAEMOCTb.

JlaHa 1ocie10BaTEIbHOCTh HYKJIEOTUIOB HAa OAHOM M3 YYaCTKOB MOJIEKYJIBI
JHK: -A-A-T'-T-II-II-T-T-T-A-LI-A-A-A-T-1I-. 3anucate mOCIEI0BATEIHLHOCTD
AMHUHOKHUCJIOTHBIX OCTAaTKOB B O€JIKe, KOTOPYIO KOJUpYyeT AaHHbIH jokyc JJHK.

[Tokazate mexanus3m cunre3a JJHK u ocobennocTn neiicTBusi (GepMEeHTOB, Ka-
Tanu3upyromux npouecc permkanuu JJHK.

OOBACHUTH MEXaHU3M CHHTE3a pUOOCOMOM, MaTpuyHOM U TpancnopTHoi PHK.
VYka3aTh 0COOEHHOCTH IE€UCTBUS (PepMEHTOB, KaTanu3upyromux cuare3 PHK.

OOBSICHUTB, KaK MPOUCXOAUT MpoueccuHr u crutaiicuir PHK-TpanckpunTos
npu 00pa3zoBaHuM (PYHKIIMOHAIBLHO AKTUBHBIX MOJieKyn MatpuuHoit PHK.

3anucaTh peaklMy aKTUBAI[MM aMHHOKHCIOT MPU CHHTE3€ OEIKOBBIX MOJIU-
NENTHUIOB, KaTanu3nupyeMbix amuHoauwi-TPHK-cuaTeTazamu.

CxemaTH4eCKH 3amucaTh MPOLIECC DJIOHTAIMU MOJIUMENTUAHON LIENH U MOops-
JIOK BKJIFOUECHHS] aMUHOKHUCIIOT B MOJUINENTUAHYIO LEMb.

OOBSICHUTH MEXaHU3M TEPMHUHALMU CHHTE3a MOJUMNENTUAHON Lenu u o0pazo-
BaHUS TTOJTMPUOOCOM.

VYka3aTb 0COOCHHOCTH CHHTE3a ITyPUHOBBIX M MUPUMHINHOBBIX HYKJICOTUIOB,
a TaKKe MpeBpaIleHUs] pUOOHYKICOTUAOB B I€30KCUPUOOHYKICOTHIBI.

VYka3arb 0COOCHHOCTH AEHCTBUsS (DEPMEHTOB, KaTAIM3UPYIOMIUX pachaa HyK-
JIEMHOBBIX KUCJIOT U HYKJIEOTUIO0B. [loka3aTe BaxkHEMIIME MPOAYKTHI pacrajga Mmypu-
HOBBIX U TUPUMHUAMHOBBIX HYKJIEOTHUIOB.

3anucath CXeMbl peaklui pacnana OelIKOB U yKa3aTh OCOOCHHOCTH JIEUCTBHUS
(dbepMeHTOB, KaTaTM3UPYIOIIMX pacllelieHne JUCYIb(MUIHBIX U MENTUIHBIX CBI3EH.
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Pa3znen 4. BemiecTBa BTOPMYHOI0 MPOUCXO0KICHUSA

Tema 4.1. ®eHOJIbHBIE U TEPIIEHOUIHbIE COEIUHECHUS

3anucarh CTpOEHUE n-OKCUOCH30MHOM, TPOTOKATEXOBOM, rajljIOBOM, BAaHUIIU-
HOBOM M CHPEHEBOM KHUCIJIOT. YKa3aTh WX 3HAUE€HHE B OOMEHE BEIlECTB PAaCTCHUM U
bopMUPOBAHUM KAYECTBA PACTUTEIILHOM MPOIYKIIUH.

3anucaTh CTPOEHHE N-OKCUKOPUYHOM, KOQenHOo#, (epynoBod, cHHANOBON
KHUCIIOT ¥ KyMapuHa. YKa3aTh UX 3HAUYCHHE B OOMEHE BEIECTB pacTeHU u (Hopmu-
POBaHHMM KauyeCTBa PACTUTENBHON MPOTYKIINH.

JlaTh XapaKTEpUCTUKY OCHOBHBIX TPpynm (hJIaBOHOWIHBIX COCIUHEHUN — KaTe-
XHUHOB, JICHKOAHTOIIMAHOB, AHTOIIMAHOB, (HJIaBaHOHOB, ()JIaBOHOB U (DIIABOHOJIOB.
VYka3aTh uX 3HaYeHUE B 0OMEHE BEIIECTB PACTCHHUIN U (JOPMUPOBAHUU KAaYeCTBA pac-
TUTEJIBHOU MPOIYKIUU.

[TokazaTh cocTaB M CTpOEHHE THAPOIM3YEMBIX U KOHJECHCHUPOBAHHBIX (HOpM
JTyOWJIBHBIX BEIIECTB U UX COJICPKAaHUE B PA3TUYHBIX PACTUTEIIBHBIX MTPOTYKTaX.

OOBSICHUTH COCTaB, CTpOe€HHE M (DYHKIMK JIMTHUHA. YKa3aThb COJEpKaHUe
JIUTHUHA B PA3JIMYHBIX PACTUTEIBHBIX MPOJYKTAaX W €ro 3HaueHue B (OpPMUPOBAHUHU
KaueCcTBa PaCTUTEIBLHON MPOTYKIIUH.

OOBSICHUTH, KaK 00pa3yloTCsl MEJIaHWHBI B PACTEHUSIX, U YKa3aTh UX BJIHUSHUE
Ha Ka4yeCTBO PAaCTUTEIIbHON MPOAYKIIUU.

JlaTh 001IyI0 XapaKTepUCTUKY M KJIACCHU(PUKAIMIO TEPIECHOUIHBIX COEIMHE-
HUN. YKa3aTh uX (YHKIIMU B PACTUTEIBHBIX OpraHM3MaxX U BIMSHHE HA KAYECTBO
pPacTUTENIBHOU MPOAYKIIUH.

OOBsSICHUTB, U3 KaKWX BeIIecTB oOpasyroTcs »(UpHBIE Macjia U KaKoe OHU
HaXOJST NPAKTUYECKOE MPUMEHEHHUE.

[TokazaTe cTpoeHre MUpIIEHA, TepaHroIa, TUHAI00a, IIMTPOHEIUIoNa, o- U [3-
UTpaJiel, TMMOHEHa, MEHTOJIa, KapBOHA, O-TepIIMHEO0a, o-MMHEeHa, KaMdeHa, 60p-
Heouta, KamQophl, YKa3aTh UX coaepkaHue B 3PUPHBIX MaciaaxX pacTCHUH.

OOBACHUTD, U3 KAKUX XUMHUUYECKUX KOMIIOHEHTOB COCTOSIT CECKBUTEPIECHBI,
JTUTEPIICHbI, TPUTEPIEHBI. YKa3aTh UX 3HAUEHUE JIJIs PACTCHUM W BIUSHHUE Ha Kade-
CTBO PacTUTEIbLHON MPOAYKIIUH.

OOBSACHUTH, U3 KAKMX XUMHUYECKMX KOMIIOHEHTOB COCTOST TE€TPa- U MOJUTEP-
NEeHbl W KAaKO€ 3HAYCHHWE OHW WUMEIOT Il PACTCHHH W B (OPMHUPOBAHWU KadecTBa
pPacTUTENIBHOU MPOAYKIIHUH.

Tema 4.2. AIKaJONALI M TJIHKO3UALI

OOBsICHUTH, KaKHE BEIIECTBA OTHOCATCS K aJKajoujaM, U yKa3aTh UX POJIb B
PacTUTEIIBHOM OpraHU3Me.

OOBSCHUTh TPUHIUIBI KJIACCU(DUKAIIMKM QITKAJOUJOB U TPUBECTH IPUMEPHI
AJIKAJIOUI0B, OTHOCSIIIMXCS K Pa3HBIM IPyTIIIaM.

JlaTb OMOXUMHYECKYIO XapaKTePUCTUKY aJTKAJIOUI0B, COASPKAIIUXCS B JTUCTh-
X Tabaka, CeMEeHaX KJICMICBHHBI, YEPHOTO Meplia W JIIOTMHHA, YKa3aTh WX TOKCHY-
HOCTb U COAEPKAHUE B JAHHBIX PACTUTEIBHBIX MPOAYKTaX.

JlaTh OMOXMMHYECKYIO XapaKTEPUCTUKY aJKaJIOWI0B XHHHOTO JepeBa U OIUN-
HOT'O MaKa, yKa3aTh UX COJIEpKaHHUE B JAHHBIX PACTUTEIIbHBIX MIPOIYKTaX.

JlaTh OMOXMMHYECKYIO XapaKTePUCTUKY ATKATIOUIOB, SBIISIONIMXCS TIPOU3BO/I-
HBIMU IypPUHA U UHJI0JIa, YKa3aTh UX COJEPKaHUE B PACTUTEIIbHBIX MTPOTYKTaX.
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JlaTb OMOXMMHMUYECKYIO XapaKTEPUCTUKY aJIKaJIOUJO0B, SBISIOLIMXCSA TPOU3BOA-
HBIMU TpOIlaHa. YKa3zaTh WX (U3HOJIOTMUYECKOE JEUCTBUE U COJEP)KAHUE B PACTH-
TEJIbHBIX ITPOYKTaX.

VYka3aTp aJaKaaoOHIbl, IMEIOLIUE apOMAaTUYECKYIO IIPUPOLY, U UX COJEPKaHUE B
PACTUTENBHBIX MPOIYKTaX.

JlaTh OMOXMMHUYECKYIO0 XapaKTEPUCTUKY LMAHOTEHHBIX TJIMKO3UAOB IJIOMOB,
CEMSH JIbHA U HEKOTOPBIX PA3HOBUAHOCTEH BUKU U (paconu. YKa3aTh UX COAEpKaHHE
B JJAHHBIX PACTUTEJIbHBIX MPOAYKTAX.

Jlatb OMOXMMHUYECKYIO0 XapaKTEPUCTUKY TJIMKO3UAOB pembl, OPYyCHUKU U TO-
JIOKHSIHKH, BaHWIH, ()JIaBOHOUAHBIX IIMKO3UA0B. YKa3aTh WX COJEp)KaHUE B pacTu-
TEJIbHBIX MTPOYKTaX.

JlaTb OMOXUMHUYECKYIO XapaKTEPUCTUKY CTEPOUIHBIX ITMKO3UI0B. YKa3aTh UX
¢duznonornyeckoe AeicTBUE Ha OPTaHU3M YeJIOBEKa M COAEP)KaHUE B PACTUTENbHBIX
IPOTYKTaX.

JlaTh OMOXMMHYECKYIO XapPAaKTEPUCTUKY TIIMKOAIKAIOUIOB PACTEHUN CeMeu-
CTBa MAaciIEHOBBIX. YKa3aTh MX JIEUCTBHE HA OPraHM3M 4YeJIOBEKa M COJIEP)KAHHE B
PaCTUTENBHBIX TPOIYKTAX.

JlaTh OMOXMMMYECKYIO XapaKTEepUCTUKY TIIMKO3HMI0B TOPUYMLIBI U XpeHa. YKa-
3aTh UX COJIEp)KaHHE B ceMeHaxX YEPHOM, Oesloil U capenTCKOW TOpPYMIIbI U B KOPHSIX
XpeHa.

VYka3zarh BAMSHHE NPUPOJHO-KIMMATUYECKUX (PAKTOPOB U PEKUMOB MUTAHUSA
pacTeHUi Ha HAKOIUICHUE AJIKAJIOMOB U TJIMKO3HUI0B B PACTUTENBHBIX IPOAYKTaX.

Pa3znen S. buoxumuyeckue OCHOBbI (POPMHUPOBAHHMS KA4YeCTBA PACTUTEILHOH
NPOAYKIHUU

Tembr 5.1. ®opMupOBaHMEe KadecTBa 3€pPHa 3JIAKOBBIX, 3ePHO0000BBIX
KYJbTYP U CeMSIH MACJUYHBIX pacTeHuil. 5.2. @opMupoBaHne KayecTBa KJIy0-
Hell kaprodesisi, KOPHEILUIOAOB, IJIOJOOBOUIHON MPOAYKIUUM U BereraTuBHOM
Macchl KOPMOBBIX TPaB

VYkazaTb 0COOEHHOCTH XMMHYECKOTO COCTaBa 3€pHa 3JaKOBBIX U 3epHO0000-
BBIX KYJBTYp, CEMSH MACJIIMYHBIX PACTCHUU, KapTo(dens, KOPHEIJI0I0B, OBOIICH,
IJIOJIOB U SITOJl, BETETATUBHOM MacChl KOPMOBBIX TPAaB U OCHOBHBIX OMOXMMHUYECKUX
MPOIIECCOB MPHU (HOPMUPOBAHUM TAHHBIX PACTUTEIBHBIX ITPOTYKTOB.

OODBSICHUTH BIUSIHUE TEHOTUIIA U PEKUMOB MHUTAHMUS PACTEHUU, MPHUPOIHO-
KJIIMMaTUYeCKHUX (haKTOPOB, OPOILICHUS Ha KAa4e€CTBO U O€30IaCHOCTh PACTUTEIBHOM
MPOAYKIUU.

JlaTh 0O0BsiCHEHUE, TOYEMY TTOHMKAETCS COJIEp>KaHUE YIIEBOJOB B PACTUTEIb-
HOM MPOAYKIIMU NIPU HU3KOM BJIAroo0eCcreueHHOCTH PACTEHHM.

VYKkazarh, KaKk U3MEHAETCS COAECPKAHUE YTIIEBOJOB B PACTUTENBHON MPOLYKIIUU
B 3aBUCUMOCTH OT CHEKTPAJIBbHOIO COCTaBa COJIHEUHOTO CBETA.

OOBICHUTH, TOYEMY TIPH BBIPAIIUBAHUN MACITUYHBIX KYJIBTYpP B IOKHBIX PETH-
OHaxX CHIKAETCA HAKOIUICHUE Macja B CEMEHAX M YXYAIIAETCs Ka4eCTBO MacJa.

OOBICHUTH, MMOYEMY MPU MU3OBITOYHOM A30THOM TMHUTAHUU CHIKAETCS HAKOII-
JICHHE MacJIa B CEMEHAX MACIMYHBIX PACTEHUN U YXYAIIAECTCS KQ4ECTBO MacJa.

3epHOBYIO KYJIbTYPY BBIPAIIMBAIOT B YCIOBUSIX MHTCHCHUBHON COJHEYHOHN pa-
JIAAIMUA C BBICOKOM J0JIEM KOPOTKOBOJIHOBOI'O CBETA, MOBBIMICHHBIX TEMIIEPATYpP U
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3aMeTHOro jAedunmTa Bjard. /[aTb mporHo3 HaKOIUICHHS B 3€pHE OCJIKOB M KpaxMalia
C COOTBETCTBYIOIIMM OMOXHUMHUYECKUM OOBSICHEHUEM.

OOBsiICHUTB, MTOYEMY B CEBEpO-3allaJIHbIX peruoHax Poccuu odeHb peaKo IMo-
JIy4arOT BBICOKOKAQYECTBEHHOE 3€PHO MIIICHUIIBI.

Pactenus ssuMeHs BeIpallliBaJIM HA TIATH TMOJISX C Pa3HBIM BHECEHUEM ya00pe-
HUIL: 1) P90K90,' 2) NgoPgo} 3) N90K90,' 4) NgoPgngo} 5) N130P90K90 (I[OBLI JaHBbI B KT 1.
B. Ha 1 ra). Yka3zaHHbIe MOJISI OJIMHAKOBBI MO TIJI0JIOPOJIMIO IMMOYBBI M XapaKTEePU3YIOT-
CA HU3BKHUM COJEPKAHUEM BCEX MUTATEIBbHBIX 3JIEMEHTOB. J[aTh MPOTHO3 ypOKaAMHO-
CTH M COJEp>KaHUs B 3epHE OCJIKOB, UCTOJIB3Ys TPH YPOBHSI Ipajaliu Jijis oKa3aTe-
Jiel ypOXKaHOCTU U COJiepKaHus OEJTKOB: HU3KUM, CPETHUIN, BHICOKHIA.

[TokazaTh Ha KOHKPETHBIX MPUMEpPaxX, KaK BIUSIOT MNPUPOJIHO-KIMMATUYECKUE
YCJIOBHUS HA HAKOIUICHUE BUTAMUHOB B PACTUTEIIBHBIX MPOTYKTaX.

OOBSACHUTH BIUSHHE MHUTAHUS PACTCHWM HA CHMHTE3 BUTAMHUHOB B JINCTBSAX M
PENPOYKTUBHBIX OPraHax, IMPEACTABIISIOIINX TOBAPHYIO YACTh YPOXKasl CEIBCKOXO-
3IMICTBEHHBIX KYJIBTYP.

IToka3aTh Ha KOHKPETHBIX MPUMEPAX, KaK U3MEHSETCS COJAEPKAHUE BUTAMUHOB
B PacTEHHUSIX B MPOIECCE UX POCTA U Pa3BUTHSA, a TakKe MPU GOPMUPOBAHUM TOBAP-
HOW YacTH ypoOxKasl.

Ha ocHOBe 3HaHMl 0O BUTAMHHAX JIaTh OLICHKY MUTATEIbHBIX CBOMCTB OBOIIIEH,
BBIPAILICHHBIX B F0)KHBIX U CEBEPHBIX PETMOHAX HAIIEH CTPAHBI.

Ha ocHoBe 3HaHuii 0 BUTaMUHAX JaTh OLIEHKY MUTATEJIbHBIX CBOWCTB ILIOJOBO-
SITOJTHOW MPOIYKIHH, BEIPAIEHHOW B FO’KHBIX M CEBEPHBIX PETHOHAX HAIIEH CTPAHBI.

Pa3znen 6. [Ipumenenue undpoBbIX TEXHOJIOTHM 1 cO0pa, mepeaadu, XpaHeHUs!
HH(POPMALMH U AHAJIN3A JAHHBIX B 00J1aCTH OMOXMMHHU PACTEHUI

VYka3zaTp, kKakue MU(PPOBbIE TEXHOJIOTHH cOOpa JaHHBIX MOTYT OBITh HCIOJB30-
BaHbI B 00J1aCTH OMOXUMUU PACTCHUI.

OObsICHUTD, Kakue HU(POBBIE TEXHOJOTUU MPUMEHSIOTCS Ui Mepeladyud u
XpaHeHus] ”HPOPMAIIUH.

Hath o0bsicHEeHHE, Kakhe U(PPOBbIE TEXHOJOTHH MOTYT OBITh MCIOJIb30BAHbI
JUIS aHAJU3a, ONTHMM3AlMKU JIAaHHBIX U BO3MOYKHOCTH HUX HCIIOJIb30BaHUS ISl MPO-
THO3UPOBAHMS OMOXMMHYECKUX MPOIIECCOB U KaueCTBa ypoxkKasi CeIbCKOXO3SIMCTBEH-
HBIX KYJBTYP.

OOBSCHUTD, KaK UCIIOJIb30BATh MMOMCKOBBIE CHCTeMBbI Yahoo! u Pamomnep ms
cOopa TaHHBIX IO XUMUYECKOMY COCTaBY PaCTUTEIbHON MPOAYKIIUH.

Jlath 0OBsCHEHHE, KaK MPUMEHSIOTCS METOABl TUCTAHIIMOHHOTO 30HIMPOBA-
Hus 3emiu u3 kocMmoca U [ MIC-TexHonoruu AJisi KOHTPOJISL pa3BUTHUSL U IUATHOCTUKHU
NIATAHWUS PACTECHUMU.

VYkazarh, Kakue UMEIOTCS CBEJICHUS O TpuMeHeHUu poooToB 1 BILJIA B mensx
IIPOTHO3UPOBAHUS XUMHUYECKOTO COCTaBa U Ka4eCTBa PACTUTENBHON MPOIYKIIUH.

JlaTh 0O0BsICHEHHE, KaK HCIOJb30BaTh LU(PPOBBIE SKOCHUCTEMBbI SIHIEKC U
Google ans coopa uHpOpMAIMK TIO TPOTHO3UPOBAHUIO OMOXUMHUYECKUX MPOLIECCOB
dbopMHpOBaHUS ypOXkKasi U KaueCTBA PACTUTEIIbHON MPOTYKIIUU.

OOBICHUTD, KAK MOXKET MCIOJB30BATHCS TEXHOJIOTUS JTOTIOJHEHHON peabHO-
CTH B UCCJICIOBAHUSIX IO OMOXUMUU PACTCHHUI U KA4E€CTBY ypOxKasl.
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VYka3zaTh, Kako 3PQPeKT MOKHO OKHIATh MPH BHEAPCHHM MPOEKTa «YMHOE
IOJIEY.

JlaTb 0OBsICHEHHE, KaKuhe OIepaldyd BBIIOIHAIOT poOoTel Tom, Angus,
Genesis.

KoHTposbHBIE pabOTHI TPOBOAATCS Ha MPaKTHYCCKUX 3aHATHAX. [Ipu moaro-
TOBKE K KOHTPOJIBHBIM paboTaM CTYACHTaM PEKOMEHIYETCS U3YYHTh TCOPECTHUCCKHMA
MaTepuayl COOTBETCTBYIOIIUX Pa3/eioB YU4eOHOW NUCIMIUIMHBI IO KOHCIIEKTaM JIeK-
IIUA U IO PEKOMEHIOBAaHHBIM y4eOHUKaM U y4eOHbIM mocoOusim. J[Jis caMOKOHTPOJIS
CBOMX 3HAHUH HEOOXOIMMO OTBETUTHh HA BOMPOCHI, COJIEPKAIINECS B METOIMICCKUX
MaTepHaiax Mo KaxJI0i TeMe y4eOHOU MUCIUILTMHBI, BBITIOJHUTE 3a/IaHUS K TIPAKTHU-
YECKUM 3aHATHSIM WU TECTOBBIC 3aJIaHUS ¢ OTBeTaMu. Kpome TOro, CTyaeHT uMeeT
BO3MOKHOCTbH IOJYYHUTh KOHCYJIbTALIMH Y MPEIoaBaTelIsi B COOTBETCTBHH C €T0 Ipa-
(HUKOM TEKYITUX KOHCYIbTAIIUM.

IlepeyeHb BONPOCOB, BLIHOCUMBbIX HA MPOMEKYTOYHYIO ATTECTALUIO (IK3aMEeH)

1. Crpoenue u cBOICTBA MOHOCAXapHIOB.

2. buoxmMmuueckas XxapakKTepUCTHKA OJUTOCaXapHua0B.

3. CtpoeHnue u o0mue CBOMCTBA Kpaxmaia U MOTH(PPYKTO3HIOB.

4. buoxumuueckas XapaKTepUCTHKA KJIETYATKH M TEeMUIICIUIION03, UX COJepKa-
HUE B pACTCHUSIX.

5. CtpoeHue u CBOICTBA MEKTUHOBBIX BEIIECTB, KaMeeH U Clu3ei U ux Ouoio-

TUYECcKast poJib.

CrtpoeHnue 1 001111e CBOMCTBA KUPOB.

7. CtpoeHue, CBOICTBa U COAEpKaHUE B paCTEHUSAX (POCHOIUNHUIOB U CTEPOUI-
HBIX JIUIIUJIOB.

8. CrpoeHue u Ouonoruyeckas posb rIMKOJIUINIO0B U BOCKOB.

9. Ywucna )xUpOB U UX UCTOJB30BaHUE ISl XapaKTEPUCTUKU KaueCTBA PACTUTEIb-
HBIX Macell.

10. BaxHeiime aMIHOKHCIOTHI pAaCTEHUI U X OMOJIOTUYECKAs POJIb.

11. Ctpoenue, CBOMCTBA M (PYHKITUN OCITKOB.

12. CoctaB 0eNKOB BaKHEUIINX TPYMI CEIbCKOX03AMCTBEHHBIX PACTEHUH.

13. buonornyeckasi IEHHOCTh PACTUTEIIbHBIX OCIIKOB.

14. Ctpoenue, cBOMCTBA M PYHKIIMH HYKJICOTHUIOB B OpTaHU3MAaX.

15. Posib BUTaMHUHOB B OOMEHE BEIIECTB OPTraHM3MOB M UX 3HAYEHUE B MUTAHHUU
YyeJioBeKa U KOPMJICHUH KUBOTHBIX. [[loHsITHE 00 aHTMBUTAMUHAX.

16. Ctpoenue u OHooTHYECcKas poJib BATAMMHOB — TUAMUHA, prubodiaBuHa, M-
pUaOKCUHA, KobanamuHa. X coaepikaHue B pacTEHUSX.

17. buoxumuyeckas XapakTepUCTUKA BUTAMHUHOB, PACTBOPUMBIX B JKUpaX U HUX
coJiepKaHue B pPACTCHUSIX.

18. Ctpoenne u OuoJIOrM4YecKas pojib BUTAMHHOB — aCKOPOWHOBOM KHCJIOTHI,
LUTPUHA, HUKOTUHOBOM KHUCIJIOTHI. MIX conepxaHne B paCTCHUSX.

19. buoxumuyeckasi XxapakTepUCTHKa BUTAMHUHOB — MAaHTOTEHOBOW M (osmeBoil
KHCJIOT, ONOTHHA, MUOMHO3HUTA, S-METHJIMETHOHHHA.

20. ITytu obOpazoBanust AT® B opranuzmax.

21. Ucnionp30BaHUE TEPMOJAMHAMUYECCKUX (YHKIIUNA JJIS XapaKTePUCTUKU OHO-
HHEPreTUYECKUX MPEBpAIleHUN B OpraHu3Max.

o
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22. [lpuHuunel pacyeTa U3MEHEHUsI CBOOOIHON YHEPTUU B X0J1€ OMOXUMHUYECKUX
MIPEBPALLCHUM.

23. Makpospruueckue COeJUHEHUs U UX POJib B 0OMEHE BEIIECTB OPTraHU3MOB.

24. CtpoeHue u o011e CBOCTBa (PepMEHTOB.

25. Mexanusm JiecTBUs PepMEHTOB.

26. Knaccudukanus v equHULbI aKTUBHOCTH (DEPMEHTOB.

217. I30¢epMeHThI U UX POJIb B KU3HEACSITETbHOCTH OPTraHU3MOB.

28. 3aBUCHUMOCTS JieicTBUS (DEPMEHTOB OT YCIOBUN OKPYKAIOIIEH cpepl (TeMrie-
patypa, pH, koHuenTparus cyocrpara).

29. AKTUBATOpPHI 1 THTUOUTOPHI (HEPMEHTOB.

30. Perynsiusi akTHBHOCTH KOHCTUTYTUBHBIX U UHAYIUOCTHHBIX (DEPMEHTOB.

31. MexaHu3M auIOCTEPUUECKOM perysainn PepMEeHTaTUBHOM aKTUBHOCTH.

32. ITytn accumusiiuu CO, y Csu Cyq — pacTeHHUH.

33. OcHOBHBIE TYTH B3aMONPEBPAIICHUNA MOHOCAXapUIOB.

34. Tlento3odocdaTHbIi TyTh OKUCICHUS YTIEBOIOB U €r0 OMOJIOTHYECKas POJIb.

35. CuHTe3 U pacmaj 0JIUrocaxapuos.

36. buocunTes u pacnaja kpaxmara.

37. buocuntes u pacnaj nodudpyKTO3UI0B, KIETUATKH, IEKTHHOBBIX BEIIECTB U
TEMULEIUTIONO03.

38. CoxaeprkaHue MOJIMCaXapuiOB B CEILCKOX03IMCTBEHHBIX PACTCHUSIX.

39. HakormyieHue caxapoB B KOPHEIUIOaXx, KOPMOBBIX TpaBaxX, OBOIIAX, MIOJAX U
Aro/1ax.

40. buocuHTe3 HACHIIIICHHBIX KUPHBIX KHCIIOT.

41. buocuHTE3 HEHACHIILIEHHBIX KUPHBIX KUCIIOT.

42. OCHOBHBIE ATAIbl CHHTE3a ALUITIULEPUHOB U3 YTIIIEBOJIOB.

43. Pacniaz >KUpOB U 0.-OKUCIIEHUE YKUPHBIX KUCIIOT.

44. MexaHu3M [-OKUCICHUS KUPHBIX KUCIIOT.

45. buocunres u pacnaj GocoaunuIoB, TIIHMKOIUIUI0B U CTEPOJIOB.

46. [ MTMOKCWITaTHBIN ITUKIT M €T0 OMOJIOTHYECKAsT POJIb.

47. Bo3MOXHBIE TTyTH TIPEBPAICHHS] TUTTHIO0B B YTIEBOIBI.

48. buocuHTe3 M 00IIKE MYTH PEBPAICHUS] AMUHOKHUCIIOT.

49. MexaHn3Mbl aCCUMUJISTIINA aMMOHUIHON ¥ aMUIHON (DOpM a30Ta.

50. MexaHu3M BOCCTAaHOBJICHHSI HUTPATOB U MPUYMHBI UX HAKOIUICHUS B PaCTHU-
TEJIbHON IPOAYKLIHH.

51. MexaHu3Mbl CBSI3bIBaHUS U30BITOYHOTO aMMHUaKa B PACTCHUSIX.

52. buoxuMuyeckue MeXaHU3Mbl BOCCTAHOBJICHUSI MOJIEKYJISIPHOTO a30Ta B IPO-
1ecce a3oThuKcaIu.

53. Crpykrypa u 6uonorudeckas pois JJHK.

54. CtpoeHue u 6uonoruyeckas pojib puOOCOMHOM, MATPUYHON M TPAHCIOPTHOM
PHK.

55. Hykneoruansiii cocraB JIHK u PHK.

56. Hykneotuansiii kon PHK u mpuniunel nepenaunm renetudeckon nHbopma-
1107078

57. Mexanusm pernkauuu JITHK.

58. Mexanu3m cunare3a PHK.
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59. Mexanu3m OMOCHHTE3a OEITKOB M HYKJICOTH/IOB.

60. Pacniaj HyKJIEMHOBBIX KMCJIOT, HYKJICOTHUIOB U OEJIKOB.

61. deHonbHBIC COSTUHEHUS U UX QYHKIIMU B PACTUTEIBHBIX KJIETKaX.

62. TeprieHoUIHBIC COEUHEHUSI U DUPHBIC MacJa.

63. ATKamOWIBl ¥ TIUKO3H/IBI CEBCKOX03SHCTBEHHBIX PACTCHUH.

64. XumMuueckuit coCcTaB 3epHa 3JIAKOBBIX KYJBTYP.

65. XuMuueckuii coctaB 3epHa 3epPHOO000OBBIX KYIBTYP.

66. XuMHrUecKuil COCTaB CeMsIH MaCIMYHBIX PACTEHUH.

67. XuMmuueckuil coctaB KITyOHeH kapTodens.

68. Xumuueckuii cocTaB KOPHETLIOIOB.

69. XuMHnueckuii cocTaB BEreTaTUBHONW MacChl KOPMOBBIX TPaB.

70. XMMHYECKHH COCTaB OBOIICH, IJIOJO0B U STO/.

71. BniusiHue pexuMa MUTAaHUSA PACTEHUN M OPOIICHUS] HA HAKOIUICHHE OEJKOB,
YKUPOB M YTJICBOJIOB B PACTUTEILHON TIPOTYKITHH.

72. BiiusiHME IPUPOTHO-KIMMATHICCKUX (PAaKTOPOB HA HAKOIJICHUE OCITKOB U JIH-
MTUJI0B B PACTUTEILHOUN TPOIYKITHH.

73. BiiusiHME IPUPOTHO-KIMMATHIECKUX (PAKTOPOB, OPOIICHHS W PEKHMA ITHTA-
HUS PaCTCHUH Ha KAYECTBEHHBIN COCTAB PACTUTEIHHBIX )KHPOB.

74. BiivsiHre npupoIHO-KIMMATUYECKUX (PAKTOPOB HA HAKOIUIEHHE OEJIKOB U yT-
JIEBOJIOB B PACTUTEIHLHOMN MPOAYKITUH.

75. JleticTBrE ynOOpEeHHU HA XUMUYECKUM COCTAaB PACTECHUH.

76. Ucnonp3zoBanue 1UGPOBBIX TEXHOJIOTHM sl cOopa, mepefadyd U XpaHeHHs
uH(popMaIuu B 00JaCTH OMOXUMUU PACTCHUN.

7'7. [lpumenenue 1UGPOBBIX TEXHOJOTHHA aHANIM3a JTAHHBIX U BO3MOXKHOCTH HX
UCIIOJIb30BAHUS /11 TIPOTHO3UPOBAHUS OMOXMMHYECKUX IPOIIECCOB M Kaye-
CTBa ypoXkasi CEIbCKOXO3SICTBEHHBIX KYIBTYP.

6.2. Onucanue mnokasarejleil M KpHUTEpPHEeB KOHTPOJS YCIEeBAEMOCTH,
ONMCaHMe HIKAJ OLleHUBAHUSA

JUIsl OLIEHKW 3HAHWI, YMEHUM, HABBIKOB U (POPMUPOBAHUS KOMIIETEHLUN I10
TUCLUIUIMHE TNPUMEHSETCS 0aJUIbHO-PEHTHHIOBAsl CUCTEMA KOHTPOJS U OLEHKH
yYCIIEBAEMOCTH CTYACHTOB.

B ocHoBy GamnbHO-peiiTuHroBo# cuctembl (BPC) momoskeHbl TPUHITUTIBI, B CO-
OTBETCTBUHU C KOTOPHIMHU (DOPMHUPOBAHUE PEUTHHIA CTYAECHTA OCYIIECTBISAETCS B XO-
JI€ TEKYILEro, POMEKYTOYHOTO KOHTPOJISI U MPOMEKYTOYHON aTTECTALlMU 3HAHWM.

Texymmii KOHTPOJIb IO paszenaM Kypca IPOBOJUTCS IO MEPE 3aBEPILICHUS UX
n3ydyeHus. I1o uToraM pedTUHIOBOM OLEHKHM CTYIEHThI JAOIIYCKAIOTCS K cllade JK3a-
MEHa, €CIM cymMMa OajIoB 110 MTOraM TEKYILEro KOHTPOJIS UX yCIIEBAEMOCTH CO-
ctaBiseT He MeHee 60.

IIpy HECBOEBPEMEHHOM BBINIOJHEHUN CTYyJCHTAMM 3aJaHUM TEKYLIErO KOH-
TpoJsi 0e3 yBaKUTEIbHOW MPUUYMHBI MO pElIeHUI0 Kadeapsl Oauibl peHTHHIOBOM
OLIeHKH MOTyT cHukatbest Ha 10-30 %. B xoHIle yueOHOro cemecTpa UTOTH TeKyIIen
yCIIEBA€MOCTH MPOCTABIISAIOTCS B BUE CyMMbl OAJJIOB (B MOCIEIHUN €Hb 3a4ETHOM
HEJICNIN ).

[IpoMexyTOUHBIN KOHTPOJIb 3HAHUW, YMEHUN U BIIAJCHUN CTYJIECHTOB I10 JWC-
LUIIJIMHE OCYILECTBIISIETCS B BUJIE SK3aMEHA, KOTOPBIA ITPOBOJUTCS C LIEJIBIO OLEHKH
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YPOBHSI OCBOEHUSI UMU TEOPETUYECKUX 3HAHUMW, PA3BUTHS TBOPYECKOTO MBILIECHUS,
NpUOOPETEHUS] HABBIKOB CAMOCTOSTEIBLHOW paOOThl, YMEHHUS CHUHTE3UPOBATh MOJIY-
YEHHbIC 3HAHUS U NMPUMEHSTh UX Ul PEMICHUS MPAKTUYECKUX 3a/1a4d. JDK3aMeEH IPo-
BOJUTCS B YCTHOHM opMe Mo dK3aMEeHAIMOHHBIM Omiietam. [IpuHuMaromumii s3x3amMmeH
MPEIo/IaBaTe/ib UMEET MPaBO 33JaBaTh CTYJIEHTAM JOMOJHUTEIbLHBIE BOMPOCHI, Ja-
BaTh 33/1a4¥ ¥ MPUMEpPHI IO IporpamMMme JaHHOW nucuuiuinHel. [lepecnaya sk3ameHa
nomyckaeTcss He Oonee MByX pa3. TpeTuit pa3 mepecnaya dK3aMeHa OCYIIECTBIISICTCS
repes KOMHUCCUEH, Ha3HAYaeMOM JICKaHOM.
CTPYKTYPHO-J10THYECKAS cXeMa U3yYeHHUs Y4eOHO TN CIUNINHBI
«buoxumMus pacTeHuin»

3 rox odyuenus, S cemecTp

Pasznea 1. «Ctpoenue, cBoiicTBa U OMoJI0rHYeC-
KHe (PYHKIIUM OCHOBHBIX OPraHUYeCKHUX BelleCTB
pacTeHuii»

O011ee KOJIUYeCTBO 0AJLI0B - 24
Tembi 1.1, 1.3 — mo 7 6ay710B
Temsr1 1.2, 1.4 — mo 5 6as10B

KonTpoJsbHbIe padoThl 10 TEMaM

TecTupoBanue no pasueiny

1-13 6aJ10B — He3a4ET 14-24 6annoB — 3a4éT
4
Paznen 2. «bnoxummnueckasi JHepreTuka u gep-
MEHTbI»

Oo1Iee Koan4ecTBo 0aJ10B — 14
Tema 2.1 — 8 6a/10B
Tema 2.2 — 6 6a/1510B
KoHnTposabHbIe padoThI 10 TEMaM
TecTupoBanue no pasueiy
1-7 6aju10B — HE3aYET 8-14 6an10B — 3a4éT

3

Pasnen 3. «<O0MeH yriieBo0B, TUNHUI0B U A30THUC-
TBIX BEIIECTB»

Oo61mee koanuecTBo 0aL10B - 30

Tempbl 3.1, 3.2 — mo 9 6ay710B
Tema 3.3 — 12 6a/10B
KonTposbHble padoThI M0 TEMaM
TecTupoBanue o pasueiny
1-16 6aj1a — He3a4€ET 17-30 6as10B — 3a4€T

g

Pasnen 4. «BemecTtBa BTOPUYHOTO MPOUCXOKIE-
HUSA»

Oo0mee koamuecTBo 6as1s10B — 10
Temnbl 4.1, 4.2 — o 5 6anaoB
KonTposbHble padoThI M0 TEMaM
TecTupoBanue nmo pasueiny
1-5 6aj10B — HE3a4ET 6-10 6a/110B — 3a9€T

g

Paspnen 5. «bnoxumuyeckue ocHOBbI popMHUpoOBa-
HHS Ka4€eCTBA PACTHTEJIbLHOM NPOIYKIHID)
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Oo01ree KoJIu4ecTBO 0a1710B — 12

Tembl 5.1, 5.2 — mo 6 6a710B

KonTposbHble padoThI 10 TEMaM
TecTupoBanue nmo pasueiny

1-6 0a/1;10B — HE3aYET 7-12 6a1710B — 3a4éT

g

Pa3nea 6. «IIpumeHenne nu@pPoOBHIX TEXHOJIOTHIA
1Jis cOopa, mepeavyu, XpaHeHust HHGopManuu 1
aHaJIM3a JaHHBIX B 00/1aCTH OMOXMMMH pacTe-
HUI»

Oo6uree KoanuecTBo 0a/L10B - 10

1-5 6ay1s10B — HE3a4YET

6-10 0a10B — 32a4éT

Jlonmyck K 3K3aMeHy — He MeHee
60 6ass10B

4

JK3aMeH Mo y4eOHOH TMCIUIINHE \

Kpurtepun oneHnBaHusA pe3yJibTATOB 00y4eHHU S

Tabmuma 7

Ouenka

Kpurepun oneHuBanus

Bricokumnii ypo-
BEHb «5»
(oTIMYHO)

OIICHKY «OTJIHYHO» 3aCIYXKUBAET CTYACHT, OCBOMBILINI 3HAHUS, yME-
HUSl, KOMIIETEHLIUU U TEOPETUYECKUI MaTepuan 6e3 mpoOesioB; BhIMOJI-
HUBIIWH BCE 3aJaHUs, IPEAYCMOTPEHHbIE y4eOHBIM TUIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKH MPOPECCUOHANBHO-
r'o IPUMEHEHHUSI OCBOCHHBIX 3HAHHH C(HOPMHUPOBAHBI.

Komnerenuun, 3aKperyi€HHbIC 3a JUCHUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — BHICOKH.

Cpennuii ypoBeHb
«4»
(xopor1o)

OLICHKY «XOPOILO0» 3aCITYKUBAET CTYJICHT, IPAKTHUECKU OTHOCTHIO
OCBOMBIIINY 3HAHUS, YMEHUI, KOMIIETCHIIUN U TEOPETUYECKUM MATEpU-
a, yueOHbIe 3aJJaHKs HE OIICHEHbl MAaKCUMAJIbHBIM YHUCIIOM 0alljioB, B
OCHOBHOM C()OPMHUPOBAIT MPAKTUICCKUE HABBIKH.

KomnereHnnun, 3aKperyi€HHbIC 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — XOpOo1Hii (CpeaHuii).

[Toporossiii ypo-
BEHb «3» (ynoBie-

OILICHKY «Yy/0BJIETBOPUTEJIBLHO» 3aCITY)KHBACT CTY/ICHT, YAaCTUYHO C
np06enaMH OCBOUBIINHU 3HAaHUSA, YMCHHA, KOMIICTCHIIUA U TCOPCTHUYIC-
CKHI MaTepuall, MHOTHE yueOHbIE 3aJaHUs TUOO HE BBITTOIHII, THO0

OHH OLCHCHbI YHUCJIIOM 6aJIJIOB 6JII/I3KI/IM K MUHUMAIIBHOMY, HCKOTOPELIC

TBOPHUTEIHHO)
NPaKTUYECKHE HaBBIKA HE COOPMHUPOBAHBI.
Komnerenuunu, 3akpeni€HHble 3a AUCHUIIIIMHON, C(POPMHPOBAHBI Ha
YPOBHE — I0CTATOYHBIM.
MuHUMAaNbHBIA | OLIEHKY «HEYAOBIETBOPUTEIBHO» 3aCIy’)KMBAET CTY/I€HT, HE OCBOMBIIUI
YPOBEHb «2» (He- | 3HaHHUS, YMEHHUS, KOMIETCHIIMN U TEOPETHUECKUI MaTepuall, yueOHbIe
YAOBJICTBOpH- 3alaHUA HC BBINTOJIHUIL, IPAKTUYCCKUC HABBIKHA HC C(bOpMI/IpOBaHBI.
TEJIBHHO) Komnerenuuu, 3akpeni€Huble 3a AUCUUIIINHON, He ¢()OPMHUPOBAHBI.

7. Y4eOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE O0ecnedeHne TUCHUILTHHBI

1. HoBukoB H.H. buoxumusi cenbCKOXO3SMCTBEHBIX PACTCHUI: YYEOHUK st

7.1. OcHOoBHas JIUTEpPATYypa

6akanaBpoB. — M.: ®I'bHY «Pocundopmarporex», 2017. — 579 c.
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2

3.

. HoBukos H.H. buoxumus pacrenuii: yaeOHuK a1 By30B ¢ rpudpamu YMO u
MunucrtepcTBa cenbekoro xo3siiicra PO. — M.: KonocC, 2012. — 679 c.
JlunakTrudeckasi KOHIENIHs IudpoBoro npodeccuoHaaIbHOro 00pa3oBaHus U
o6yuenus / I1.LH. bunenko, B.1. biunos, M.B. [lynunos, E.}O. Ecenuna,
A.M. Konpnakos, N.C. Ceprees / noa penakuueit B.. binnora. — M.: MU3na-
tenbeTBO «Ilepoy, 2019. — 98 c.

7.2. lonoJiIHUTe/ILHASA JIUTEPATypa

. I'pubos JI.A., bapanos B.1. Ot monekyn k xu3au. — M.: URSS : Kpacann,

2012. - 207 c.

. Hocon P., Onmmor J., Dmmuot VY., Jxxone K. CipaBounuk 6moxumuka. — M.:

Mup, 1991, —453 c.

3anpoméroB M.H. deHonbHbIE COETMHEHUS: PACIIPOCTPAHEHUE, META00IN3M
u ¢pyHKIMK B pactenusax. — M.: Hayka, 1993, — 271 c.

Hosukos H.H. bruoxumus pactenuii: yueOHUK i By30B, 2-€ U3aHue. — M.:
JIEHAH/I, 2014. - 680 c.

. HoBukoB H.H. buoxumus npeBecHbIX pacTeHuil: yueOHoe mocobwue, 4. |. —

M.: U3narensctBo PITAY-MCXA nmenu K. A. Tumupssena, 2016. — 199 c.
HosuxkoB H.H. buoxumus apeBecHbIX pacTteHuii: yueOHoe nocodue, 4. |l. —
M.: UzparensctBo PITAY-MCXA nmenn K.A. Tumupszesa, 2016. — 160 c.
[TarnukoB B./l., MuneeB B.I'. TlouBa, xiumat, ynoOpenue u ypoxkai. — M.:
Arponpomuzaart, 1987, - 512 c.

. I[IpoeKT AuIaKTH4eCKOW KOHIEHIUU-IIU(GPOBOro MpodhecCuoHaAIbHOrO0 00pa-

3oBanusg u ooyuenus / B.W. bnunos, M.B. Jlynunos, E.IO. Ecenuna, U.C.
Ceprees. — M.: U3natensctBO «Ilepor, 2019. — 72 c.

. PamuukoB B.I'., 'onmoBko E.H., beckapaBaiinas 1.I'. MupoBsie pecypchl pac-

TUTEJIBHOTO U JKUBOTHOIO Oejika. AMUHOKHUCIOTHBIM cocTtaB. — KpacHoaap :
Ky6anckwuii rocyn. arpaps. yausepcurert, 2003. — 732 c.

10.Yepuuxor B.A., UrnateeBa C.JI. be3omacHOCTh MPOJOBOIBCTBEHHOTO CHIPHS

U TPOAYKTOB MUTAHUS U3 PAaCTUTEIBHOTO ChIpbsi. — M.: Pocundopmarporex,
2017.- 136 c.

7.3. HopmaTuBHBIE IPaBOBbIe AKTHI
Her.

7.4 Metoanyeckne yKa3aHHusl, peKOMEHIAIUN U IPyrue MaTepuajibl K
3aHATUAM
1. HoBukoB H.H., Tapaszanosa T.B. JlabopaTopHbIif MPaKTUKYM 110 OMOXUMHUHU

pactenuil. — M.: U3narensctBo PI'AY — MCXA umenu K.A. Tumupsizesa, 2012, —
98 c.

2. TapazanoBa T.B., HoBuxoB H.H. TectoBbie 3amaHusi Mo JUCHUILIUHE

«buoxumus pactenuit». —M.: U3a. PTAY-MCXA umenn K.A.Tumupsizera, 2008, —
108 c.

8. [lepeyeHn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHO ceTH

«/HTepHeT», HeOOXOAUMBIX /IJIsl OCBOCHUS JUCHUILTHHBI

www.studentlibrary.ru — snexrponHoe u3ganue ydyeOHHMKa «BHOXUMHS pacTe-

Huii» / HoBukoB H.H. — M.: KosnocC, 2013. — 680 c. — YueOHukHu U yueOHbIE TOCOOUSI
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JUTSL CTYJICHTOB BBICIIINX YYE€OHBIX 3aBEICHUH.

files.lbz.ru — snexrponHoe u3znanue yueOHuka «broxumus pacteHuit» / Xeaar
I'.B. — M.: BUHOM. Jlabopatopus 3Hanuii, 2014. — 474 c.

Y4e0HO-METOIMUECKH KOMIUIEKC CIIEIUAILHOTO Kypca Mo (OopMHPOBAHUIO
KJIFOUYEBBIX KoMMeTeHIui 1udpoBoit skonomuku / otB. pea. T.C. Koraesa, A.T. Ca-
OueB [31eKTpOHHBIN pecypc] — pexkum poctyna. — URL: https:
/lyadi.sk/i/Imys80d2mMGppw

CepBHC 110 OCBOCHHIO KOMITETEHITHH HU(POBOI S5KOHOMHUKH « Y HUBEPCUTET
HaIMOHAIBHOH TexHoJIornueckoi manmatusel 2035: https://2035.university

9. IlepeyeHb NpOorpaMMHOro odecrnevyeHust U UHGOPMANUOHHBIX
CIIPAaBOYHBIX CHCTEM

Doal — 6a3a 1aHHBIX HHOCTPAHHBIX )KYPHAJIOB;

KoHncop, Arpornounck — cCoBpeMeHHbIE 0a3bl JTaHHBIX;

PedepatuBnas 6a3a nannpix Arpukona u BUHUTUH;

ChemEXper - mouck coeAMHEHNI B Pa3IMUHbIX 0a3aX JaHHbIX;

ISI's Reaction Citation Index (RCI) — 6a3a qaHHBIX M0 XMMHYECKAM PEAKIUSIM;

PubSCIENCE - gocTyn K aHHOTAIUsAM CTaTel B XKypHaIax;

Cambridge Crystallographic Data Centre — mornckoBasi cucTema Mo CBOHCTBaM
BemiecTB B 0aze Cambridge Structural Database;

BA3A JTAHHBIX "XUMUNA" BecepoccniicKoro MHCTUTYTa HAyYHOM M TEXHU-
yeckoil nunopmarmu (BUHUTHN) - noctynen paznen no Gu3NKO-XUMHUYECKONH OHO-
JIOTHUH;

MDL Information Systems — wHpOpMaIIMOHHO-IIOUCKOBAsI CHCTEMa B 00JIACTH
€CTECTBEHHBIX HAYK U XMMUH,

AntiBase 2.0 — 6a3a qaHHBIX IPUPOITHBIX BEIIECTR;

Rambler, Yandex, Google — nH(pOpMaIMOHHO-CIIPAaBOYHBIC U ITOMCKOBBIC CH-
CTEMBI.

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOM 15l
OCyIIeCTBJIEHHSI 00Pa30BaTEJILHOIO MpoLecca Mo AUCHUIINHE

JUis peanu3anuu IporpaMMbl MOATOTOBKM IO AUCHUIIIMHE «bruoxumus pacre-
HUID NIepeueHb MaTEPUAIbHO-TEXHUYECKOTO 00ECTIEUEHUS BKIIIOYAET:

1. CneunanbHOE NOMELIEHHUE JIJIsl IPOBEACHUS 3aHATUN JIEKIIUOHHOTO THIIA;

2. Cnenuanu3upOBaHHbIE Ay JUTOPUH JIJISl IPOBEACHHS MPAKTUUECKUX 3aHATHH,
TPYNNOBBIX M WHAMBHUIYAJIbHBIX KOHCYJIbTAlMH, TEKYIIETO KOHTPOJS U MPOMEXKY-
TOYHOM aTTECTalUH;

3. [Tomemienus At CaMOCTOSITENIbHOM PabOThI;

4. Tlomemienus Ijisl XpaHEHHs] PEaKTHBOB, XMMHUYECKON MOCYAbI, MpoduiIak-
TUYECKOTO 00CITy>KUBaHUs 000PYAOBAHUS.

Kadenpa pacronaraer cieayonmmu y4eOHbIMU TPHOOPaMU U MHCTPYMEHTA-
MU: MEPCOHAIBHBIE KOMIBIOTEPHI, MYJIbTUMEIUNHBIA IPOEKTOpP, CKaHEpbl, KONU-
pOBaJIbHBIE amnmnapaThl, HEOOXOIUMBIM MEpEYeHb AHATUTHUYECKOIO O0O0PYI0BaHMS
(Tabu. 8).
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http://www.osti.gov/pubscience
http://www.ccdc.cam.ac.uk/
http://www.viniti.msk.su/
http://www.mdli.com/
http://www.mdli.com/

TaOmuma 8

Cgenennsi 00 00eCnIe4eHHOCTH CNIENMAIN3UPOBAHHBIMHU AYAUTOPHUSAMH,
KaOMHeTaMu, JJad0paTOPUSIMH

HanmeHoBaHMe crielIHAJIBHBIX 110-

MeIlleHUid 1 MoMelleHnii 1JIsl caMo-

CTOATEILHOM padoThl (Ne ydyeOHOTO
Kopmyca, Ne ayiuTOpHun)

OCHAIEHHOCTH CHEeNAJILHBIX IOMEIEeHNIT U MoMelle-
HUI V151 CAMOCTOATEIbHOI padoThI

1

2

Yuebnsiit kopmyc 17 (cTapsrit), bombimas
arpoXuMHUYECKas ayTUTOpHUs (JICKIHOH-
Hasl ayIuTOpHs)

MynbpTUMENUHHBIA MPOEKTOP C BO3MOXKHOCTBIO ITOJKIIFOYE-
HUA K cetu "MHTepHEeT" M o0ecreyeHneM I0CTyma B AJIeK-
TPOHHYIO  MH(OPMAIIMOHHO-00pa30Ba-TEIbHYIO  CPEIy
YHUBEPCUTETA.

Yuebnsii kopmyc 17 (cTapsbrit), yaeOHbIC
nadoparopuu 204 u 205 (s nmposee-
HUSI TPAKTUYICCKUX U JTAOOPATOPHBIX 3a-

HATHN)

Cucrema OYHMCTKM BOJBI, TEXHHWYeCKHe Bechl (Adventurer
OHAUS Ne AR 1530), anamutnyeckue Bechl (AXis AN 200),
¢doroanexrpokonopumerpsl (KOK 2), cnekrpodoro-merp (CO
26), XonoJUIBHUKH, TepMoperynupyemsie 60anu (OKPOC 4300,
TB-6), cymunbHble IIKa(bl, CPEIHECKO-POCTHBIC HEHTPUDYTH
(Beckman Y6B, Eppendorf 5415 C), pH-meTp (MoHOMEp AHHOH
4100), snektpomexanu-yeckue Mmermanku (LM 201, VD LOVE-
NA PRAHA), ammapartsl Keenpaais, mepcoHaabHBIE KOMITBIO-
TEpPbI, KOMITBIOTEPHBIN MPOEKTOpP, HArpeBaTEIbHAS M BBITSHKHAS
CHCTEMBI JAJIs MOKPOTO O30JICHUSI PACTHTEIFHOTO MaTepuana,
nossipumetp (CM-2), U3MeNbUUTENN PACTUTEIBHOTO MaTepHa-
J1a, JO3UPYIOIIUE YCTPONCTBA JIJIsl TO3UPOBAHKS PEaKTHBOB

Oowexurue Ne 8. KomHara 111 camo-
MOJITOTOBKHU CTY/ICHTOB

Habop mebenu 1 yueOHBIX MPHUHAIIC)KHOCTEH TSI CaMOITOATO-
TOBKH CTYZCHTOB

Ayautopust sl CaMOCTOSITENILHOI pabo-
THI CTYAEHTOB: brubnnoreka, YuTaabHbIH
3aJT IePUOTUKH, KOM. 132

[IpencraBieHsl Hay4YHbBIE XYpHAIbl M Ta3eThl 3a IOCIEAHUE 5
JIET TOoJdydaeMble OWONMOTEKON IO MOMIMHCKE, TUCCEPTAITHH.
ObopynoBanue mist KcepokonupoBanus. Joctyn k GecipoBoa-
Hoit cetu MnTeprert (Wi-fi).

Aynutopust UIsl CaMOCTOSITENILHOI pabo-
THI CTYAEHTOB: brubnnoreka, YuTaabHbIH
3aJ1 y9eOHO# uTepaTypsl, koM. 133

B oTkpeITOM nIOCTyIIe TpeacTaBicHa BCs ydeOHas w ydeOHo-
MeToamdeckas Jureparypa, uMmeromasics B ¢orme [IHB, arpo-
KJIMMAaTHYECKUE CHPaBOYHHUKH, 12 KOMIBIOTEPHBIX MECT C JO-
CTYIIOM B 3n1eKTpoHHbIH Katanor LIHB u MHTepHer.

AyauTopus 11 CaMOCTOSITeITLHOM pabo-
THI CTYIeHTOB: brnonmoreka, KoMmiisro-
TEpHBIN YNTAJIBHBIN 3211, KoM. Nel144

3an paccunTtaH Ha 32 pabounx MecTa ¢ OSCIUIATHBIM JTOCTYIIOM
K ceTtu IHTepHeT.

JInst mpoBeneHNs TEOPETUUECKUX 3aHATUN MO aucHuIuinHe «bnoxumus pacre-

HUW» UMEIOTCS CIICIMATM3UPOBAHHBIE YYeOHbIE ayAUTOPUH, MEPCOHATBHBIC KOMITh-
I0TEPBI, CKAaHEPhl, MYJIbTUMEANINHBINA MPOEKTOP, HAOOP Mpe3eHTAlUi MO0 TeopeTuye-
CKOMY KypCy, CIIpaBOYHBIE MaTepUalibl MO pa3jiesaM TUCHUIIIUHBL. J[71s BBIOJHEHUS
CaMOCTOSITEJIbHOM pabOThl CTYACHTbl MMEIOT JOCTYN K KOMIIBIOTEPHON TEXHUKE C
BO3MOXKHOCTBIO TIOJAKIIOUEHHS K ceTH "MHTepHeT" u obecrieueHreM BXOJla B DJICK-
TPOHHYIO MH(POPMAIMOHHO-00pa30BaTEILHYIO Cpely YHUBEpPCUTETA Ha Kadeape U B
YUTAJIBLHOM 3aJie OUOIMOTEKH YHUBEPCUTETA.

[IpoBeneHME 3aHATHI OCYIIESCTBIIACTCS B CICIIUAIM3UPOBAHHBIX JTAOOpaTOpH-
X, OCHAIIEHHBIX JaOOpaTOpHON MeOenbl0 U HEOOXOJIUMBIM MEPEYHEM OCHOBHOTO
o0opynoBaHus: HabOp JTa0OPATOPHOM TMOCY/bI, CUCTEMa OYHUCTKH BOJIbI, TA30BHIE U
AJIEKTPOHArPEBATENH, MITATUBBI, TOPEIKU, PEAKTUBBI, TEXHUUECKUE U aHATUTUYECKHE
BeChl; (hOTORIEKTPOKOJIOPUMETPHI, CIIEKTPO(YOTOMETP, XOJOAUIBLHUKH, TEPMOPETY-
JupyeMble 0aHM, CyIIMIbHBIE MKa(pbl, CPETHECKOPOCTHBIE IIEHTPU(PYTH, TUTPOBAIIb-
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HOe obopynoBanue, pH-MeTp, anekTpoMexaHndecKkrue Mellaliku, annaparsl Keenbaa-
JIsl, HarpeBaTeabHasl U BBITSDKHAS CHCTEMbI ISl MOKPOT'O O30JICHUSI PACTUTEIBHOTO
MaTepuana, MoJIsIpUMeTp, HaOOpbl TEPMOMETPOB U JEHCUTOMETPOB, TO3UPYIOIIHE
YCTPOMCTBA, MEPCOHAIbHBIE KOMITBIOTEPHI, U3MEIBUUTEIN PACTUTEIHLHOTO MaTepua-
J1a, KOMITBIOTEPHBIN TTPOCKTOP JJIs aHAJIU3a IBETHBIX N300pPaKEHUM.

11. MeToanyeckue peKOMEHIAIMH 00y4AIOIIMMCS 110 OCBOCHUIO M CIUTIIMHbI

CamMocTosTENbHOE M3YYEHUE Pa3/IesIOB AMCLUIUIMHBI OCYIIECTBIISIETCS Ha OC-
HOBE MaTE€pUaJoB JEKIHN U PEKOMEHyEMOU JIUTEepaTypbl. 3adaHus Il CaMOIIOATO-
TOBKH MO KaXKJIOMY pa3ziely JaioTcs MpernojaBaTesieM Ha J1a0OpaTOPHBIX 3aHATHIX C
COOTBETCTBYIOIIUM OOBbACHEHUEM. {71 CAaMOKOHTPOJSl CTYJEHTaM PEKOMEHIYIOTCA
TECTOBbIE 3aJJaHUsl 0 AUCLMILIUHE C OTBeTaMU. KOHTPOJIb caMOCTOSTENIbHOM padoThI
CTYJEHTOB IIPOBOJUTCS HA Ja0OPATOPHBIX 3aAHATUSX.

[Ipu moAroToBKE K KOHTPOJIBHBIM pabOTaM CTyJEHTaM IMpeAiaracTcs U3y4uThb
y4eOHbII MaTepuall COOTBETCTBYIOIIMX Pa3/IesOB U TEM Kypca MO KOHCIEKTaM JIeK-
MI ¥ TI0 PEKOMEHIOBAaHHBIM YYEOHUKAM U Y4€OHBIM TOCOOUSM U3 MEPEYHSI OCHOB-
HOM M TOMOJHUTEIBHOU IUTEpaTypshl. sl CaMOKOHTPOJIE CBOMX 3HAHUN CTYJIEHTaM
PEKOMEHyeTCsl OTBETUThH Ha BOMPOCHI, COAEPKAILIUECS B METOIMYECKUX MaTepuaax
M0 KaXJI0OMY pa3ieNy y4eOHOM TMCUUIIIIMHBI, U BBIIOJIHUTH TECTOBBIE 3aJaHUs C OT-
BeTaMu. OHU UMEIOT BO3MOKHOCTh MOJYYUTh KOHCYJbTAUH y IPENOoJaBaTess B CO-
OTBETCTBUU C €0 rpaUKOM TEKYIIUX KOHCYIbTALIH.

Buabl u popmbl 0OTPAGOTKH NPONYIIEHHBIX 3aHATHH

CtyaeHT, MpOMmyCTUBIIMK J1a0OpaTOpHOE 3aHATHE, 0053aH CaMOCTOSITEIbHO
U3YYUTh COJIepKaHUE JTabopaTOpHOM pabOThHI MO MPAKTUKYMY, COCTABUTh KOHCIIEKT U
MOJIYYUTh pa3pelieHre MpernojaBareliss Ha OTpadOTKy MpOMyImeHHoro 3auatusd. OT-
paboTKa 3aHATHSI BBIMOJIHSIETCS MO/ PYKOBOJCTBOM JIADOpPAHTA, MOCIIEe YETrO CTYJIEHT
MPEABIBISIET TOJYYCHHBIC PE3YyIbTAThl IPETIOIaBATEII0 U 3AIIUIIACT JJA00PATOPHYIO
paboTy MO yCTaHOBJIEHHBIM TpeOoBaHUsIM. OTpabOTKa MPOMYIIEHHBIX KOHTPOJIBHBIX
paboT, TECTUPOBAHUMN BBITIOIHSAETCS MO TPpaPuKy, YTBEPKICHHOMY 3aBEAYIOINIUM Ka-
benpoii.

12. MeToauveckne peKOMeH AU MPENoAaBATE/sIM M0 OPraHUu3aIlun
00y4eHHUs 10 AUCHUILINHE

Jlns hbopmMupoBaHuUs y CTYAEHTOB COOTBETCTBYIOIINX KOMIIETCHIIMI B PE3YJb-
TaTe U3y4YeHUs JaHHOW yueOHON MUCHUIIIIMHBI PEKOMEHAYETCS TIPUMEHSTh 00bSICHU-
TeJIbHO-WJUTIOCTPATUBHBIE, MPOOJIEMHBIE U TOUCKOBBIE MOJIETN OOy4eHHs, HaIrpas-
JICHHBIE Ha aKTUBU3AIUIO CAMOCTOSITEIHHONM paboThl 00y4aeMbIX, aKTUBHbIE U UHTEP-
aKTUBHBIC (DOPMBI 3aHITHUM, yKa3aHHbIe B MyHKTE 5. COBOKYMHOCTh (hOpM 00yUYeHUs
BKJIIOYAET: JIEKIIUM, CEMUHApPHI, JIaOOpaTOpHbIC padOThl, KOHTPOJIbHBIE PaOOTHI MO
TEMaM U TECTUPOBAHUE I10 pa3/iesiaM JTUCIUIUINHBI.

KoHntpoib Tekyieit paboThl CTYJEHTOB OCYIIECTBIIAECTCS MPU MPOBECHUU Jia-
OOpaTOpPHBIX 3aHATHH, KOHTPOJIBHBIX PadOT MO TEMaM U TECTHUPOBAHUSI 1O KAKIOMY
pazaeny AucHUIUIMHBL. OIEHKY TeKyIeH yCIeBaeMOCTH 00y4aeMbIX PEKOMEHIYETCS
MPOBOJIUTh C HCIIOJB30BAHUEM PEUTHHIOBOM cuCTEMBI. [I0 mTOramM peuTHHroBOU
OLICHKM OHH IOJIyYaroT 3a4€T MO pa3fiely, eciii cymMmma OajyIoB IO BBIIOJHEHUIO Ja-
OopaTopHbIX paboT, 3aJaHUNl CaMOCTOSITEIbHONH PAaOOThI U PE3yNbTaTaM KOHTPOIb-
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HBIX paboT coctaBisger He MeHee 60% OT mMakcuMallbHOro HopMmatuBa. CTYNIEHTHI,
aTTeCTOBaHHbBIE 110 BCEM YUEOHBIM pa3zesiaM 1 HaOpaBiiue He MmeHee 60% pelTuHro-
BbIX 0aJUIOB OT MaKCUMAaJIbHOT'O HOPMATHBA, MOTY4YalOT TIOMYCK K SK3aMEHY.

[lpu ocyutecTBneHUr KOHTPONA 3HAHWN, YMEHUM M BIAACHUW CTYAEHTOB IO
AMCLUMIIMHE IPOBOJUTCA OLEHKAa YPOBHS OCBOCHMS UMM TEOPETHYECKUX 3HAHUIA,
Pa3BUTHUSI TBOPUECKOTO MBIIUIEHHS, NPUOOPETEHUs] HABBIKOB CaMOCTOSTEIbHON pa-
00Thl, yMEHUSI CUHTE3UPOBATh I10JYUEHHbIEe 3HAHMS W NPUMEHATh UX Ul peLIeHHUs
npakTuieckux 3anad. Ha madopaTopHbIX 3aHATUSX U IIPU BBITTOJIHEHUH KOHTPOJIBHBIX
pabor obcyxaeHHe TEOPETUUECKOro MaTepHaia HeoOXOANMO NOAKPEILIATh PellieH -
€M JIOTHYECKMX M PACHETHBIX 3a/1a4, pACCMOTPEHUEM NIPUMEPOB U3 PE3yJIbTATOB Ha-
YUHBIX UCCIEAOBaHUN U NPAKTUKU CEJILCKOTO X0351CTBa.

IIporpammy paspabGoraJr: }74\17%@&7

Hosukos H.H., nokTop duonornueckux Hayk, npodeccop
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