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VueOHadq porpaMMa CoCTaBlIeHa B COOTBETCTBHU ¢ 00pa30BaTeIbHBIM CTaHAAP-
ToM ofmero Beicumiero oopazoBaHus (OCBO 6-05-0811-01-2023 ot 29.08.2023
Ne293/110) mo cnemmansrocT 6-05-0811-01 ITpon3BoaACcTBO NPOXYKIHE pacTHTEIb-
HOTO MpoHCcXOoXIaeHusa ydeOnpiMu rutasamu: bJ[-0811-01-10-23y ot 29.03.2023,
bJIc-0811-01-10-23y or 29.03.2023, b3-0811-01-10-23y ot 29.03.2023, B3c-0811-
01-10-23y ot 29.03.2023.

COCTABMTEJIN:

H. A. [IyxToBa, noueHt xadenpsl O0TAaHUKH U (QU3HOJOTHU pacTeHUi yapexe-
HUs obpaszoBanus «bemopycckas rocynapcrseHHas opaeHoB OKTsaOpbekoii PeBoo-
uun 1 Tpynosoro KpacHoro 3HaMeHH CeNbCKOXO34MCTBEHHAS aKaleMUs», KaHIAIaT
CEeJIbCKOXO3SIICTBEHHBIX HayK, JOLICHT;
- A. Y. MBIx7nBIK, 1oneHT kabeapsl O0TaHUKH M (U3HOJIOTHH PAaCTEHUH ydupexk-
Jenust obpaszoBanus «bemopycckas rocymapctBeHHas opaeHoB OKTAOpbckoii PeBo-
mounu 1 TpynoBoro KpacHoro 3HaMeHH CelbCKOXO03iCTBEHHAs aKaaeMus, KaHIu-
JIaT CeNbCKOXO03CTBEHHBIX HayK, JOLIEHT.

PEIEH3EHTDI:

N.A. Kapuna, nouesHT xadeapbl ecTeCTBO3HAHUS yUpeKIeHHsS 00pa3oBaHHS
«MorwmieBcKkull rocylapcTBEHHbIM yHuBepcuTeT uM. A.A. KynemoBa», xaHauaaT
6uonornyeckux HayK, JOLEHT;

DJI VYpbaH, mepsblii 3amMecTHTeNs TeHepainbHOro aupekropa PYII «Haydmo-
npakrudeckoro nentpa HAH benapycu no 3emienemiio» 1o HayqHoil paboTe, TOKTOP
CeIbCKOXO03HCTBEHHEBIX HayK, podeccop, wieH-koppecnionaeHT HAH benapycu.

PEKOMEHJIOBAHA K YTBEPXJEHHUIO:

Kadenpoii 60TaBHUKK U (HU3MOJIOTHH PACTEeHUH yupexaeHus odpazoBanus «be-
Jopycckasi rocynapcTBeHHas opnaeHoB Okrsabpreckoit PeBomonum u Tpynosoro
KpacHoro 3HamMeHH ceNbCKOX03IMCTBEHHAs aKaIeMUs»

(mpoTtoxon Ne 9 ot 16 mronst 2023 r.)

METOAWYECKON KOMHCCHEH arpOTEeXHOJIOTHYECKOro (haKyJbTeTa Y4YpexIeHUs
obpazoBanus «benopycckas rocynapcTBeHHas opaeHoB OKTa0pbckoit PeBomonun u
TpynoBoro KpacHoro 3HamMeHM CeNbCKOXO03SIHCTBEHHAS aKaAeMUs»

(npotokos Ne 10 ot 27 nrons 2023 r.)

| Hay4YHO-METOJINUYECKIM COBETOM YupexxJeHus obpazoBaHus «benopycckas ro-
cynapcrBeHHas opaeHoB OkTsa0pbckoii Pesomounu u Tpynosoro Kpacaoro 3nameHu
CeNIbCKOX03scTBeHHAs akaieMusd (mpotokoi Ne 10 ot 28 urons 2023 r.)
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1. HOACHUTEJ/IBHASA 3AIIMCKA

Vuebnaa gucuumuinaa «PH3HOMOTHA B OHOXHMHSA PAaCTCHUN» SBJIAETCS OLHOMU
w3 QYHIAMEHTAJILHBIX AUCLUIUIMH OOUIeOHOIOrMYECKOM MMOATOTOBKH CIIELUAIMCTOB
B obyiacTu arpoHoMun. PU3NONOTHS PacTeHU — HayKa, U3y4arollas IIPOLECCHl XKHU3-
HEJIeSITENbHOCTH M (DYHKIHMM PacTUTENBHOIO OpraHM3Ma Ha BCEM IIPOTSHKEHUH €r0
OHTOIeHe3a IMPH BCEX BO3MOXHBIX YCIOBHSIX BHEIIHEH cpelsl; Hayka o0 opraHmsa-
AW, YIPABICHAM M UHTETpalud (PyHKIMOHAJIBHBIX CHUCTEM B PACTUTEIHLHOM Opra-
HA3ME; HayKa 0 (QYHKIHMOHAJIIbHON aKTHUBHOCTH PacTUTENbHBIX OpraHu3MoB. buoxu-
MW H3y4aeT XUMHYECKHI COCTaB PaCTEeHUI, a TAK)Ke IIPEBPALLEHHS BEIIECTB U DHED-
THH, JIEXKAIHe B OCHOBE MPOIECCOB XHU3HeAeATeTbHOCTH. PU3HONOTHL ¥ OMOXHMHUS
COCTaBJISIFOT TEOPETHYECKYI0 OCHOBY arpOHOMUYECKHX HAyK — 3€MIIEJENNsA, pacTe-
HHAEBOJICTBA, IIJIOJ0OBOJICTBA, OBOIIICBOJICTBA, arpOXUMUH, 3alUTHl PACTEHHH, CElleK-
OHH M CEMEHOBOJICTBA, XpaHEHUSI W MepepaboTKU MPOTYKIUU PacTEHUEBOICTBA, a
TakKe OMOTEXHOJIOTHH B DKOJIOTHH.

Llenb mpermogaBanus yueGHON TUCIUILIMHGI — GOpMHpOBaHKE 3HAHUH M 0a30-
BEIX HPO(ECCHOHAIBHBIX KOMIIETEHIIMH IO YNPaBIeHHIO OOMEHOM BEIIECTB Celib-
CKOXO3SHCTBEHHBIX PACTEHUW ITyTeM aKTHMBHOIO BMEINATENBLCTBA B JESATENIHOCTD
GYHKIIMOHATIBHBIX CUCTEM, ONPENEISIONIMX POCT M Pa3sBUTHE PACTEHHM, HX MPOIYK-
THBHOCTh M KaU4€CTBO ypoXKasl.

3amayamul yueOHOM TUCIUIUIMHEI SABIISIOTCA:

- PACKpBITHE CYIIHOCTH NPOLIECCOB XH3HEAESTENBHOCTH PACTUTENHLHOrO opra-
HH3Ma B OHTOT€HE3€ B PA3IMYHBIX YCIOBUIX CPEIBI;

- IIOJTyYeHHNE HABBIKOB AUATHOCTHKH (PU3HONIOTHYECKOTO COCTOSHMS PAaCTEHHUH;

- OCBOEGHHE METOIOB KOJIMYECTBEHHOI'O M KaUYeCTBEHHOI'O aHaJIW3a pPacTeHuil U
OPOIYKIIUH PacTeHUEBOCTBA;

- (hOpMHpPOBaHUE IENOCTHOTO MPEACTABICHHS ¥ (HU3HONIOro-GHOXUMHIECKHX
IIPOIIECCOB, IPOUCXOISIIMX B PACTEHHUAX. '

H3yuas 0CHOBHEBIE 3aKOHOMEPHOCTH JKU3HEAEATENLHOCTU PACTEHUH, PaCKphIBasi
3aBHCHMOCTE QYHKLHMYM pacTeHHil OT YCIOBHH BHEIIHeH cpefibl, GU3HOJIOTHS pacTe-
HHUM sBIsSeTCS (QyHAaMEHTANbHON OCHOBOM BCEX arpOHOMHMYECKHX HayK, CO3MaeT
TEOPETUIECKYI0 OCHOBY arpOTEXHHUYECKHX CHCTEM, HAIIPaBJIEHHBIX Ha IOBBIIICHUE
YPOXalHOCTH M KayecTBa HPOXYKIMH CENbCKOXO3SHCTBEHHBIX KyJIbTyp. Pu3uoo-
I'vsl ¥ OHOXHUMHUS PACTEHUM SBISIETCS TEOPETHUECKON OCHOBOM arpOHOMHYECKUX HAaYK
— PacTEHMEBOJCTBA, ILIOOBOACTBA, OBOIIEBOJCTBA, arPOXMMHUH, 3aLIUTHl PAaCTeHHH,
CeNeKIUH, XpaHeH s U MepepaboTKH NPOLYKIUH PacTeHHEBOACTBA, OUOTEXHOIOTHA
7 3KOJIOTHH.

Yuebnsie oucuunaunst, 6a3upyrowueca Ha 3HAHUAX _(uzuonozuu u buoxu-
MUU PACHEHUU:

«Azpoxumusy (Gu3HOIOTUYECKas POJIb JJIEMEHTOB MUHEPAIBHOI'O IIUTaHUs, Me-
XaHWU3MBl IIOTJIOIIEHUS, MEPEIBIDKEHUS U IepepaclpeleieHis] MUHEPATbHBIX Be-
LIECTB B PACTEHHUAX, (PU3HONOTMIECKHEe OCHOBBI IPHMEHEHHs MUHEPAIBHBIX YA00pe-
HUH).
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«3awuma pacmenuily (AHTHOUTOPB! (PEPMEHTOB-NECTHIMIBI, PETYIATOPBI POC-
Ta, GPU3HONIOTHUs UMMYHHTETA PACTEHHUM).

«IToueoeedenuey (BUABI TOYBEHHOU BIArH U e€ JOCTYITHOCTh PACTEHHUSIM, MI04Ba
XaK MCTOYHMK ITHTATEIbHBIX BENIECTB ISl PaCTEHUM, BIWSIHHE KHUCIOTHOCTH H CO-
cTapa [I04B Ha (PU3MOTOrHYECKHE [IPOIIECCH PACTEHMH).

«3emnedenuey (BIUAHAE NPUEMOB 006paGoTKH MOYBHI HA IOIJIOIEHHE KOPHAMH
pacTeHHil BOJBI ¥ MHHEPAIbHBIX BEIIeCTB, BIMAHUE COPHBIX PACTCHHI Ha CBETOBOH,
TEMAOBOI U BO3AYIIHEI PEKUMBI B [IOCEBAX CEIbCKOX03AHCTBEHHBIX KYIBTYD).

«Texnonozuu pacmenuegoocmeay, «Texnonozuu osoujesoocmeay «Ilexnonozuu
7210006800cméa» (IIOCEBH M HACAKIEHHs Kak (HOTOCHHTE3HpPYIOIIHE CUCTEMEI, Gu-
3HOJIOTMYECKHEe OCHOBBI MPOTPAMMHPOBAHUS YpOXKas, (QU3HONOTHS yCTOHIUBOCTH
DPacTeHMil K HeGNaronpHATHEIM yCIOBUAM CPENbl M IyTH €€ MOBBILICHNS, B3aHMO-
elicTBHE pacTeHHM B PUTOLIEHO3€E, PETYJIATOPE! POCTa U UX HCIIOIB30BAHNE B MHTCH-
CHBHBIX TEXHOJIOTUSIX BO3JIEIBIBAHHS C.-X. KyJIBbTYpP, MCIIOJB30BaHUE CBETOKYJIBTYPBI
3 COOPYIKEHMSX 3aIIHIIEHHOTO IPYHTA).

«Texronozuu xpanenus u nepepabomxu NPOOYKYUU PACMEHUE800CMEA, «Tex-
#OI02UU KOpM0oE» (IPOLECCH], IIPOUCXOAIINE B PACTCHUN IIPU XPaHEHWH U Tiepepa-
SoTKe, (PU3MOTOTMUECKAE OCHOBBI XPaHEHHMs ypoOXas, CIOCOOBI CHIIKEHHS IOTEpb
TPOAYKUWH IPU XPAHEHHU C HCIOJIb30BAHMEM HHEPTHBIX Ia30B, KOHCEPBAHTOB U
ap.).

YVuefnsie Oucuuniunsl, Ha Komopsix_azupyemca_usuonozua u ouoxumus
PACMEHU:

«Bbomanukay (pa3fenbl: [WTOJOTHS, OPraHOrpadus, 3KOJOTHsA H CHCTEMATHKA
DacTeHui);

«Xumusy (CTpoeHHE, CBOMCTBA H METOMABI U3YHCHHS XUMITIECKUX COEMHEHUN );

«Buonozus cenvckoxosaticmeennvix pacmenui» (pazgensl: Mopdosorudeckue
0COBEHHOCTH TIONIEBBIX KyJIbTYp, OMOIOrHYecKre 0COOEHHOCTH).

B pesynbrate uH3ydeHHs Y4eOHOH NMCLMIUIMHBI CTYy[EHT JOJDKEH 3aKpEHUTh U
pasBuUTh 0a30ByI0 IMPOGECCHOHATBHYIO KOMIIETEHLHIO: NPUMEHITE B TIPaKTHYECKOH
JeATeNbHOCTH 3HAaHMS O OHOJIOTHYECKOM pa3HOoOOpasud BHJIOB, CTIPYKTypHO-
OYHKIMOHAIBHYIO W MOJIEKYJISPHO-TEHETHYSCKOH OpraHu3aluy, OMOJIOTUYECKUX
OCOBEHHOCTSIX M (PU3HOJOTMYECKUX MEXaHM3MaX (OPMUPOBaHHS YPOXKAHHOCTH
CeNbCKOXO3SMHCTBEHHBIX paCTEHMIMA.

B pesyinbrare u3ydeHUs y1eOHON JUCIUIUTAHE CTYACHT IOJDKEH

3HAMb:

— ob1IHe 3aKOHOMEPHOCTH YXH3HENEeSTEIbHOCTH PACTEHHI U UX 3aBHCHMOCTh OT
VCIIOBUH Cpeabl,

— XUMHYECKHH COCTaB pacTeHHH, CBOHCTBa U OOMEH OCHOBHBIX XMMHYECKHX
KOMIIOHEHTOB KIIETOK, (DM3HOJOTHYECKU aKTHBHBIX BELIECTB, UX OHOIOTHYECKYIO H
SHEPreTHYECKyIO IEHHOCTD;

— 0COGEHHOCTH PHEPreTHYECKOTo ¥ INTACTHYECKOro oOMeHa B PacTeHMH, CyIIl-
HOCTB IIPOLIECCOB (POTOCHHTE3A Y JBIXaHHS, & TaKXKe MMyTH X PETyIHPOBaHHU;
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— 3aKOHOMEPHOCTH BOJHOTO pPeXuMa M MOYBCHHOIO (MIHEPAIBHOTO) MUTAHHA
pacTeHuil, PUIUONOTUYECKYIO POIb 1 o6MeH BOIBI ¥ MHHEPANBHEIX BellleCTB B 3aBU-
CHAOCTH OT SKONOTMHMECKHX (BaKTOPOB;

— CYIIHOCTD IPOLESCCOB POCTa U PA3BUTHS pacTeHuH, BX 3aBHCHMOCTE OT BHYTPEH-
5FX ¥ BHELIHHX GaKTOpOB, ITyTH YIIPABJICHAsA U PEryINPOBAHIA OHTOI'€HE30M;

— MeXaHU3MbI yCTOMYMBOCTH PACTCHHH K HeOIaronpUaTHEIM (hakTopam Cpeibl,

ymems:

— 0OBSICHATH ¥ IIPOTHO3HPOBATE XOA (pU3UONIOrO-CUOXMMIIECKUX TIPOLIECCOB B
3aBHCHMOCTH OT YCIIOBHH CPEZBL;

— YOPAaBISATh IPOLECCAMHU XKU3HENCATEIBHOCTH pacTeHuil C IIENBIO MOBBIMIECHHS
VPOXKAWHOCTH H yJTy4IIeHUs Ka1eCTBa MPOAYKIIHH pPacTeHHEBOJACTBA,;

- — OMpeeNsTh, KU3HECTIOCOOHOCTh PaCTUTENIBHBIX TKaHel IpU BO3JEMCTBUU Ha
HWX pa3inIHbIX (aKTOPOB;

— OLIEHMBATh SKOJOTUUECKYIO 6e30IacHOCTb IPOAYKINH pPacTEeHHUEBOJCTBA,;

enademsn:

— HaBbIKaMH (QHU3HOJIOT0-0HOXUMUYECKHX HCCJIEIOBaHUIM; )

— IpHeMaM¥ YIPABJIEHUs POCTOM M pasBHTHEM pacTeHuil 11 MOBBIIIEHHAs ypO-
XaiHOCTH 1 KadyecTBa NPOAYKIMH PAaCTEHHUCBOICTBA.

B pamkax 06pa3oBaTeipHOTO Nporecca mo naHHOM yd4eOHOHM IUCUUILIMHE CTY-
JeHT [O/DKEH He TOJBKO IPUOOPECTH TEOPETHISCKHE 1 IpaKTU9YECKHE 3HAHUSA, YMe-
¥ i HABBIKH TIO CHIELUANGHOCTH, HO M Pa3BUThH CBOH e HHOCTHO-IHYHOCTHEIH, JTy-
XOBHBIH ITOTEHIHAN, cOPMHUpPOBaTh KauecTa MaTpUOTa ¥ IpaxIaHiHa, rOTOBOTO K
aKTUBHOMY YYacTHIO B 3KOHOMMYECKOH, ITPOU3BOJACTBEHHON M  COLHAIBHO-
KyJIbTYpPHOMH )KU3HU CTPaHBL.

VueGHEIMH ILIAHAMY Ha M3ydeHHe yde0HO! JMCIMILIMHBL «®Dusnoiorus 1 6uo-
XAMHUS PacTeHUI» M0 CelnalbHOCTH 6-05-0811-01 ITpou3BOACTBO MPOAYKINH pac-
THTEJIHOTO IPOUCXOKICHUA OTBSICHO 216 yacos. ..

KonuuecTBO ayIUTOPHBIX 4acoB, OTBOAMMOC Ha H3yHCHUC y49eOHOH IMCIUTUIMHBL
«Du3roNOrys ¥ GHOXMMYSI PaCTEHUID COCTABIIACT:

_ 1o crenmansEocTH 6-05-0811-01 I1pon3BOACTBO IPOLYKIHMH pacTUTEILHOTO
TPOUCXOXKACHHS OUHON (mostHO¥) hopMBI oOyuennsn144 qaca: JEKIUA — 72 yvaca, na-
GopaTopHble 3aHATHA — 72 daca. Ha caMOCTOSITENBHYIO paboTy OTBOAUTCH 72 daca.
VueGHad NUCUMILUIMHA n3ydaeTcs Ha 1 Kypee B 1 u 2 cemecTpe. PopMa TeKyIIEHIIPOME-
YTOYHOH aTTeCcTaluy — 3a9€T (1 cemectp), 9K3ameH (2 CEMECTD);

_ 1o creruansHocTH 6-05-0811-01 TIpou3BoACTBO TPOAYKIMH PacTUTEIHHOTO
TIPOMCXOXKAEHHs OYHOM (cokpaILeHHOH QOPMEI oGyuenws) GopMbl 0OydeHus 68 da-
COB: JIEKIIMHA — 34 4aca, 1a00paTOPHBIC 3aHATHA — 34 gaca. Ha caMOCTOSTENBHYI0 pabo-
Ty OTBOAWTCA 34 yaca. VueOHas NUCLMILIAHA u3ydaeTcs Ha 1 Kypce BO 2 ceMmecTpe.
dopma MPOMe)KyTOUHOH aTTECTALU — SK3AMCH,

_ mo crnenmansHocTH 6-05-0811-01 TIpou3BoACTBO TPOIYKIHMH pacTUTENBHOTO
TIPOMCXOXKICHHUS 320YHON (mmonHO#) GopMBI 00yHEHHS 32 yaca: JneKuuu — 16 4acos,
nabopaTopHbIe 3aHATHs — 16 JacoB. Ha caMocToSTeNbHYIO PabOTy OTBOAUTCA 184 ygaca.
VyeGHas MUCIMIUINHA M3y4aeTcs Ha 1 1 2 Kypcax. dopMa IPOMEXYTOUHOH aTTecTalun



—3auer (1 Kypc), 3x3ameH (2 Kypc);

— no cnemuaibHOCTH 6-05-0811-01 IIpow3BoaCTBO MPOMYKUHMH PaCTUTEIBHOIO
TPOHCXOXIEHHS 3a09HOM (coKpalneHHoH) GopMel obydenus 16 yacos: nexiuu — 8
3acoB, J1abopaTopHBIe 3aHATHS — 8 YacoB. Ha camocTosTenbHyro paboTy orBoautcs 86
gacoB. YueOHas AUCLHUIUIMHA U3ydaeTcs Ha 2 Kypce. @opMa MPOMEXYTOYHOHN arTecTa-
TAH — 3K3aMEH.
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2. COONEPKAHUE YYEBHOI'O MATEPHAJIA

BBeaenne

TMpenmet u 3anauu $u3nonoruu u 6uoxumuu pacteHuid. CBs3b GU3UONOTHU U
OHOXMMHHN PacTCHHH C APYrMMH OHOJIOTHYECKHMH M CEIIbCKOX03AHCTBEHHBIMH Hay-
KaMH, pOJb B CTAHOBJICHHH H Pa3BHTHH HOBBIX HAy4YHBIX HampaBieHUIl — MoJeKy-
JgpHOil GHONOIHH, SH3UMOJIOTHH, TeHeTHUeCKOH UHXXeHepHH, OMOTeXHOJIOIuU. JTa-
mBI Pa3BUTUS HU3MONOTUN M OMOXWMHK PACTEHHM, BaXKHEWIINEe HAyYHBIE OTKPBITHUS
yaeuslx B XVIII-XXI BB. OcHOBHBIC HaNpaBICHHA COBPEMEHHOH (DHU3HOJIOrHH U
OomoxuMuH pacreHuii. [IpuMeHeHHe NOCTHXXEHUH (PU3HOJIOTMM M OMOXUMHH pacTe-
HUil B CEJILCKOM XO3SHCTBe, NPOMBINUIEHHOCTH M JpPYrMX oTpacisx. Metoasl u
YPOBHM UCCIIENOBaHUH Qr3nonoruy 1 6MOXUMHUU PACTEHUM.

1. ®n3nosiorns 1 OHOXHMHSI PACTHTEIBHOH KJICTKH
OCHOBHEIE PHHIMILI XH3HEACATeTLHOCTH PACTHTENBHON KieTku. OTiuuus

PACTUTENILHOMN U JXUBOTHOH Ki1eTKU. OCOGEHHOCTH PAaCTUTENRHOM KieTkH. [IoHsaTHe 0
metabonnsme knerkn. CTpoeHre, cocTaB M (QYHKIMH CTPYKTYPHBIX KOMIIOHEHTOB U
OopraHouioB KieTkH. [IpMHIMIBI OpraHu3aliy IpoToIacTa. XUMHYECKHHA COCTaB
pacTUTEeNbHOM KIIeTKH. Bakyois, cocTaB, cBOiCTBa, ¢hyHKunu. CBoMcTBa M QYHKIMH
MOHO-, OJIUIO- W IonucaxapuaoB. KiierouHas creHKa: (QYHKUIUH, OCOOEHHOECTH
CTpOeHHUs. B3anMOCBSI3b KJIETOK B PACTUTENBHBIX TKAHAX, alloIlIacT ¥ CUMILIACT.

CTpyKTypa, cBOicTBa U (QYHKIUH O6EJIKOB. AMUHOKHCIOTHBIA M ()PaKLIHOHHBIN
COCTaB 0eJKOB, OMoIOrnyecKas MuTaTeabHas IEHHOCTh OEJIKOB.

IuTomnasma: (QyHKIHH, CBOMCTBa, CTpoeHHe. lluromnaszma, kak OelKOBO-
KOJUTOMIHBINA KoanepBaT. CocTas, CBOMCTBA W (YHKIMH XHPOB U JUIIOKIOB — (oc-
GOrIMIEPHIOB, TJIMKOJIMITHIOB, BOCKOB U cTepouaoB. CTpyKTypa, CBOICTBA U QYHK-
MK MeMOpaH. bellku u umuael DuToIIa3MaTuueckoil MeMOpaHel. JIBHkeHHE MOJIe-
Kya1 B MemOpane. [IpoHHIIaeMOCTs MeMOpaH, MEXaHU3MBI [TACCUBHOIO U aKTHBHOIO
TpaHCIIOpTa BelecTs uepe3 MeMOpanbl. Monnble Hacockl, MeMOpaHHbIi. HykiernHo-
BbI€ KHCJIOTHI, UX BUABI U QYHKIIHH.

MdepMeHTHI, UX XUMHUYECKas MpUpPoJa, CBOHCTBA, GHoorundeckas poas. Ctpoe-
HHe (epMEHTOB, OJTHO- U JByXKOMIIOHEHTHBIE (DepMEHTHI, aKTHBHBIE U aJJIOCTEPHYE-
CKHe€ LIEHTPHI, KohepMeHTh. MexaHu3M neiicTBus ¢pepmeHToB. KHHeTHKa QepmenTa-
THBHEBIX peakiyii, BIUSIHUE TEMIIEpaTypbl, KUCIOTHOCTU Cpelbl, aKTUBATOPOB U HH-
THOUTOPOB Ha CKOPOCTh (hepMEHTATHBHBIX peakiui. Jlokanusanus (pepMeHToB, pe-
IyJISOds UX aKTHBHOCTH B KiieTke. M3odepments:, ux poib. Kiaccudukanus u Ho-
MeHKIaTypa (hepMEHTOB, XapaKTepUCTHKa KiaccoB. Mcronb3oBaHue (EpMEHTOB B
CEJIbCKOM XO3SHMCTBE, IPOMBIIIJIEHHOCTH, MEAULMHE, HAYKE H TEXHUKH.

Makpospruvyeckue CoeTUHEHHs, UX poib B oOMeHe BemecTB KieTkd. AT® u
myTd €€ 00pa30BaHms B KiieTKe. BUTaMHHBI, X KiIaccu(UKalys, CBOMCTBA U OHOIIO-
rHgecKast poiib. BelnecTsa BTOPHYHOrO MPOMCXOXKICHHUS, X KIACCH(DHUKALUA U POIb.
Pa3fpakxiMOCTh M peakIis KJIETKH Ha IMOBpeXAarolue Bo3aeHCcTBUsA. CHCTEMBI pe-
I'YJIMPOBaHHS PU3HOIOTUYECKUX MTPOLECCOB B KIIETKE.



2. ®oTocunTeEl

(doTocuHTE3 Kak OCHOBA IPOAYKIHOHHOIO Ipolecca pacTeHH 1 JHEPTeTHKH
duocepsl. DU3HKO-XMMHIECKaA CYIHOCTE (POTOCMHTE3a W OCHOBHBIC JTallbl ero
w3yucrns. JIMCT Kak opraH ¢OTOCHHTE33, ocobennocty crpoerua ymcta Ci- 1 Cy-
pacternii. OOTOCHHTETHYESCKH AKTUBHAs pajnallusl, paiManOHHBIA OalaHC JIMCTA.
XJ10poIIacThl, HX CTpOeHHe, COCTAB, cROliCcTBA ¥ OHTOreHe3. IIMrMEHTHl XJIOPOILIa-
GTOB: XIOPOGIIIEL U KAPOTUHOM/IBL, MX XMMUIECKHC H ONTHICCKHS cpotictea. [lur-
MEHTLI KIeTouHOoro coka, ux ponb. CpeToBas (asa ¢oTocuHTe3a: OpraHu3alua U
$YHKIHOHUPOBAHUE MTUIMEHTHBIX CHCTCM, CBETOCOOHPAIOIIMH KOMILIEKC, PeaKiu-
OHHBI IIeHTP, IIUTOXPOMHbIA KOMIIEKC, dortocuctemst I 1 II, AT®-a3HbI KOMIUICKC.
_TIornolueHue KBaHTOB CBETa 1 BO30YKACHHS xopoduna, TUKINYECKOe U HELUKIIH-
geckoe (POTOCHHTETMIECKOE dochopunupoBanue, GoToIu3 BOJIbL (peakima Xuuia).
TIpOlyKTHI CBETOBOH (asbl. TemuoBag daza GOTOCUHTE3A: MeTa0oM3M yriepoaa y
Cs-pactenmii (mukn KanbpuHa) U C4-pacTennit (LMK Xosrua-Cioxa). ManaTHbIli U
acmapTaTHEIt U C, (DOTOCMHTE3 O THITY toncTAHKOBEX (CAM-MeTabonusm).
®oToExaHme u ero ponb. Oco0CHHOCTH M MPESUMYIIECTBA PA3NIMIHBIX nyTel Guk-
CAMU YIIIEKACIOro rasa. MHTCHCHBHOCTE ¢oTocuHTE3A ¥ METOMbI e€ onpeleIeHus.
: HIOTCHHBIE MCXAHH3MEI Peryyisiiuy (OTOCHHTE3A. 3aBUCUMOCTh (POTOCHHTE3a OT
baxTopop BHemHedl cpefbl. TToceBBl M HaCAKICHAA Kak (GOTOCHHTE3UPYIOLIHE CUC-
| TeMBl: MapameTphl OLEHKH GOTOCHHTETHYECKOH aKTHBHOCTH (UTOIIeHO30B, UHNIEKC
JIMCTOROM MOBEPXHOCTH, (POTOCHHTETHICCKHH MOTEHIHAT, THCTAl HOPOAYKTUBHOCTh
dotocuntesa, KITJ{ poTochHTE3a U IyTH €TO HOBBIIIEHNS. PaialiMOHHbIA PEXUM U
CTPYKTypa IMOCeBa: MapameTpsl ONTHUMAnbHOTO IOCeRd, MyTd ONTHMU3ALUN HOTO-
CHHTETHYECKOi IEeSTEIBHOCTH [OCEBOB, (OTOCHHTE3 U ypoxail. CBETOKYyJIbTypa
CelbCKOXO3SHCTBEHHBIX PACTEHMI: NCTOUHUKH OOJIydeHHs M HX CHEKTPAIIBHBIC Xa-
PAKTEPUCTUKH, BIUSAHNHE HCKYCCTBEHHOTO 00mIydYeHUs Ha PACTCHHUS.

3. JpIxaHne pacTeHui
CyIIHOCTb ¥ 3HaYeHHUE AbIXaHHsA, HCTOPUS €T0 M3y CHHA. THIIBI OKUCIIUTENBHO-

BOCCTAHOBHUTEJBHBIX peakiuil i GepMEHTHBIE CHCTEMBI JIbIXAHH. MHTOXOHIIPUH KaK
CHielMATH3MPOBaHHBIE OPraHOU B JIBIXaHHA. Cy6cTpathl ABIXaHUS U HX SHEPreTHye-
ckast 3(QEeKTUBHOCTD, JABIXATeNIbHBIA ko3 puruent. JIMXOTOMUYECKHH U anoTOMH-
yecKdl IyTH OKWCIIEHHs JABIXaTEBHOTO cybeTpara. XMMH3M IBIXAHUSA: TIIHKOJIHS,
LAKJ - ¥ TPUKApOOHOBBIX KHCIOT (LIMKI Kpe6ca), OKHCIHTENBHBIA nenro3odoc-
(baTHBIH LUKI, FTMOKCHIATHBIA LIHKIL. 3HadeHne W dHepretryeckas 3QGeKTHBHOCTD
pa3IMUHBIX ITyTeH OKMCICHHs [BIXaTeIbHOr0 cy6crpata. DIEeKTPOHHO-TPaHCIIOPTHAS
LeIb JbIXaHHS K OKMCIHTENbHOe (OCHOPHINPOBAHHE. XuME3M U 3HepreTHka 6po-
scermst. Posb npixaHus B OHOCHHTETHIECKUX MpoLeccax. CBs3b ObIXaHust ¥ GOTOCUH-
Te3a, WCIIONB30BaHMe DHEPTHH JbIXaHUs Ha POCT U nojiepanue romMeocrasa. Mu-
TeHCHBHOCTD JBIXAHUS, METONBI ¢ ydera. 3aBHCUMOCTD JBIXaHHs OT BHYTPEHHUX H
BHeIHMX (haKTopoB. JlpIxaHue GOJBHOIO PacTCHHA. Ponp ObIXaHus B YNpPaBICHUH
IIPOYKITHOHHBIM TPOLIECCOM. PeryInpoBaHHe NBIXaHHA IpH XpaHEHUM TPONYKLHUH




PacTCHHECBOACTBA.
4, OGMeH H TPAHCIIOPT OPraHHYECKUX BeIIEeCTB B PACTeHUsX
OGIHe 2aKOHOMEpPHOCTH 06GMeHa BEelleCTB B PacTeHMsIX. AHAOONIIECKHe U Ka-

TaGoNMUecKHe mpoleccsl. B3anmocsa3b 00MoHa BEIIECTB H obmena sHeprun. Craguu
pacnaja OpraHMYeCKuX BEIIECTB, CBA3AHHBIX ¢ BBIACICHHECM JHEPIUU. buocuHTe3,
pacmaji ONIro- U -IONHCAaXapuAOB, JHINIOB, aMUHOKUCIOT, 0enKoB, BeleCTB BTO-
PHYHOTO TPOMCXOKIeHHA. B3anMocBA3k YTICBOAHOLO, 6eIKOBOrO M JIUMUAAHOTO 00-
venop. DakToppl, BIHAIOWINE HA HANPABIEHHOCTH OOMEHA BELIECTB B PaCTCHHAX.
TpaHCHOPT OPraHHYCCKHX BelleCTB IO (I03Me, COCTaB (IOSMHOTO COKa, TPaHC-
MOPTHEIE (OPMELI OprapMuUecKMX BemeCTB. JIOHOPHO-aKICNITOPHbIC OTHOLUCHMA B
_PacTeHUH, aTTParupyrolIue 30HBL. CriocoObl yrIpaBiaeHHA TPAHCIOPTOM BEILECTB C
I[eNLI0 TOBBIIICHNA YPOXalHOCTH CEIbCKOXO3AMCTBCHHBIX KYJIBTYp M yIyHdIeHUs
KavyecTBa MPOIyKINH. ,

5. Boanpii 00MeH pacTeHuH
Co,uepxcaHI/Ie, CTPYKTypa 1 CBOf/'ICTBa, COCTOsIHHEC ¥ POJIbE BOJbI B pacTeHUIX.

TepMOIMHAMUYECKIE OCHOBbI BOIOOOMCHA, BONHBIN MOTEHLUAN pPACTEHHS U ero
KOMIIOHCHTBL. PacTHTe/IpHAA KIETKA KaK OCMOTHUECKasl CUCTeMa, OCMOTHYECKHe SB-
JICHHA B KJIETKE — Typrop, IIasMoju3, IUTOPpH3, YCJIOBUA WX BO3HMKHOBCHMA W
poutb. [Tormomenue BOAEI PAacTeHHeM, OCOOEHHOCTH KOPHEBOW CHCTEMBI Kak OpraHa
OIYIOMIEHHS BOMBL, TIOTTIOTUTEIbHAS CIIOCOOHOCTE 30H KOPHIL.

KopHeBoe JaBlieHue, ero NpUpoIa, pasMephl, 3aBUCUMOCTh OT YCIIOBHH Cpelbl U
IposiBJIeHye — [UIad U TyTramnus. 1lousa Kak cpena BOIOCHAOKEHHUS pacTeHUM, BUIBI
[IOYBEHHO} BJIaTM ¥ MX JOCTYIMHOCTH pacTeHusAM. [lepeBIKEHHE BOJABI IO pacTe-
HHIO, PaJMalbHbIA TPAHCIOPT BOAB! B KOPHE, IEPEABIKECHUE II0 IIPOBOJISILEH CUCTe-
Mé ¥ JKUBBIM KJIeTKaM jucTa. KoHIleBble JBUTaTeIH BOCXOIAIIEr0 BOTHOIO TOKA. '

TpaHcIupanys, €€ BHIBI, pa3Mepbl X polb. PH3KUOJIOTHS YCTHIIHBIX IBYOKSHUH,
(DOTOAKTHBHOE, THAPOAKTHBHOE M IMAPOTIACCHBHOE JBIIKCHIL YCTHHIL. 3aBHCHMOCTB
TPAHCHIMPAIMK OT YCIIoBUi cpeanl. CIoCOOE! CHIKEHHs yPOBHA TPAHCIIHPALHH. Agn-
THTpaHCIIHPAHTHL 1IoKasaTenn BOAOOOMEHA: HHTEHCHBHOCTb TPAHCTIMPAIMH, TPaHC-
NUPAIHOHHEI  K03(QGUIMEHT, NPOAYKTHBHOCTh TPAHCIUPALWMHM, OTHOCHTEIbHAA
TpaHCTHpamys. BoHbIi GalaHC U BOAHBIA JedHIAT pacrenuil. BiusHue HeocTaTka
1 W30BITKA BOJABI Ha pacTeHHs. BoiHbI pexXyUM B I0CEBaX CeNIbCKOXO03ICTBEHHBIX
KyJIBTYp. DBallOTPaHCIHPaLKs, KOIPOUIMEHT Bojornorpednenus. I1yTH MOBBILICHUSA
5(h(GEKTMBHOCTH HCIIONB30BaHUs BOJBI PACTEHHIMHU. DU3NOJOTHIECKUE OCHOBEI
OpOILEHHS CENBCKOXO3SHCTBEHHBIX Ky IbTyp. HopMa OpOIIeHNS, METOJIBI €€ pactieTa.
CpoK¥ TIONMBA ¥ KX ONpeJieeHre N0 GU3HOTOTHIECKUM TOKa3aTe M. Hcnons3oBa-
HHe TapaMeTPOB BOI006eCIIeYeHHOCTH PACTeH)H IIPH NPOrpaMMHPOBAHHMH ypOXKACE.

6. MuHepaabHOe IATAHHE PACTeHHH
Hcropust pa3sBUTHS y4EeHHs O KOPHEBOM MUTAaHHU pacTeHui. DNeMEeHTbl MUHE-

pallbHOTO [UTAHUA, X COAEPXKaHHE, COCTaB U xnaccudukamus. Heobxonumele pac-
TEHHSIM MAKpO- ¥ MHKPOSJIEMEHTEI, X yCBOAEMBIC COSIMHCHHA U (bHU3HONOrHIECKast
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pOITh, (DYHKIMOHANBHBIC HAPYILICHHA IPH HeIOCTaTKe HIIH H30EITKe. KopHesas cuc-
TeMa KaK OpraH MOIJOIICHHA MHTATCABHEIX BEILECTB. MEeXaHU3MEI MTOTTIOEeH s TH-
TaTeNbHBIX MEMEHTOB KieTkaMH KopH:A. bydhepHasd posip KOpHS. TpaHCIOPT HOHOB B
DACTCHMN: BHYTPHIJICTOYHDIH, OIMKHHH H JaBHUE TPAHCIIOPT HOHOB. I1OrOIEeH:e
HOHOB KIeTKaMH jHcTa. OTTOK HOHOB U3 JIUCTLEB, MEpepacipeielieHue U peyThHiIn-
3all¥s BEILISCTB B PACTEHMH. PerynupoBaHue pacTeHHEM CKOPOCTH IOIIOIECHUsS HO-
HOB; NOIVIOLICHHES HOHOB M3 Pa30aBIeHHBIX U BHICOKOKOHIEHTPUPOBAaHHBIX PacTBO-
POB, B3AUMOCBS3L MEXy MOTOKAMU MOHOB U BOZBI B KOPHE, NMOITIOWICHNE HOHOB U
MOTPeGHOCTH B HUX PACTEHHUS, PUTMUYHOCTb B MOIJIOMIEHAN HOHOB KOPHIMH pacTe-
HUii, B3aUMOJIeiCTBIE MOHOB, AHTArOHW3M H CHHEPTH3M. PU3HOTOrHISCKad peaKuus
_coneif, ()M3NONOrMYECKN yPABHOBEIICHHBIC PACTBOPbL. A30THOE NHUTAHUS pacTeHui:
yCBOsiEMbIC (JOPMBI a30Ta H MX NCTOYHHKH, 0COOCHHOCTH aCCHMUIISIIIA AMMOHHUHHO-
IO ¥ HATPaTHOTO a30Ta, ACCHMHIALHA aMMHAUHOTO a30Ta, MeXaHU3M BOCCTaHOBIIC-
HHA HATPATOB, [IpHUHHLI HAKOILIEHHS W30LITOYHOrO KOJIUYECTBA HUTPATOB B pacTe-
HHSX U IyTH UX CHIDKEHUS B [PONYKIMM pacTeHueBoncTsa. OCOOEHHOCTH a30THOTO
nuTanus 6060BEIX KyJsTyp. Obecnedenne pacTeHUM MUTATEBHBIMH BEIECCTBAMHU B
MOJeBLIX yc1oBusiX. [ToUBa KaK MCTOYHUK MAHEPAILHBIX JTEMEHTOB A PACTCHUH B
MOJIEBBIX YCIOBHMAX: MUHEPaJIbHBIE BEIECTBA B GUTOLECHO3aX U UX KPYrOBOPOT, MOY-
Ba KAK MCTOYHMK IUTATEIBHBIX DJIEMEHTOB IS PacTeHMH, BHIBI MOTIOTHTEIbHOM
CIIOCOGHOCTH TIOYBBI, B3aHMOIEHCTBAE MEXKIY PACTEHHSIMH, YCIOBHA IHUTAHUA pac-
TeHUH B CMEIIAHHBIX [I0CEBaX, BIUSAHKE pru30octhepHOH MUKPOGIIOpPE! Ha MOTJIOIECHNE
BeleCTB, MUKOTPO(HEIA criocob muTaHus pacTeHuii. KopHeBas cuCTeMa KaK Opra
CHHTE3a ¥ BBIIEJICHHS BEINECTB, KOPHEBHIE BBIENEHHS. MeTonb! AHarHOCTUKH [Je-
(UIPTA MUTATENbHBIX 31eMeHTOB.PU3MONOTHYCCKIE OCHOBbI IIPHMEHCHHU yzobpe-
nuit. HexopHeBoe nuTaHue pacTennil. OCOGEHHOCTH MUTAHWS PacTeHMH B Oecriod-
BEHHOU KyJIBTYyDE.

7. Pocr ¥ pa3BHTHE pacTeHHi
[ToHSATHE O POCTE W Pa3BUTHH pacTeHui. OHTOr€He3, €T0 THIIbI H IEPHONU3ALMA.

KJIeTouHBIE OCHOBBI POCTa U PasBHTHs, (a3l pocTa KIETOK. JIoKanusaiys pocra y
BBICILMX PACTeHHH, OCOOEHHOCTH POCTa OPTraHOB pacTeHHi. MeTombl H3MEpeHHs
CKOpOCTH pocTa. BiusiHue 9KOIOrHdeckux GakTopos Ha poct. CBeT Kak dbaxTop, pe-
TyIUPYIOLIHI POCT M Pa3BUTHE PacTeHHH, GUTOXPOMHAA CHCTEMA pactrenuil. Biaus-
HHe TeMIIepaTyphl, BIaKHOCTH NOYBBI M BO3/lyXa, adpallii, MUHEPAJIbHOro [IMTAHNA,
XHUMHYECKHX CpEJCTB 3allUTHl PAaCTEeHHH, KCEHOOHOTHUKOB, 3JIEKTPHYECKOro U Mar-
HUTHOTO TIOJIeH Ha POCT pacTeHHH. 3aBUCHMOCTh POCTa OT BHYTPCHHHX (hakTOpOB,
0COBGEHHOCTH POCTa TMOPHUAOB M MOIUIUIONI0B. POCTOBBIE ABIEHHUA: NEPHOANIHOCTD
¥ PUTMHYIHOCTE POCTA, 3aKOH OOJIBIIOTO EPHOJa POCTa, POCTOBBIE KOPPEIALMH, pe-
reHepanus, MoJspHoCcTb, HeoOpaTuMble HapyIICHHs POCTa, KAapIUKOBOCTH M IMIaH-
TH3M. PUTMBI (DU3HONOTMYECKHX IIPOIECCOB. JIBIDKEHMs PACTeHHII: TPOIM3MBI U Ha-
CTHH, WX BUIBI ¥ 3HadeHue., OUTOrOPMOHBI, MX KIacCHQUKaAINA, XUMUIECKas IPUPO-
Jla, JOKAIM3aus ¥ Hanpasienue TpancropTa. OCoGEHHOCTH ASHCTBUS dbuToropmo-
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HOB-aKTMBATOPOB M HHTHOHTOPOB Ha POCT KICTOK, TKAHEH M OpraHoB, (pOpMHpOBa-
HHE ceMAH U TUI0N0B, MOpdoreHes pacTenuil. Bzaumopelicreue puroropmMoHoB. Hc-
0JIb30BaHAe (PHTOTOPMOHOB H (H3HOJOTHYECKH AKTHBHEIX BEIECTB B CEJIECKOXO-
SAMCTBOHHON MpaKkTHKe. Pasputue pacTeHuit. Teopun pasBuTus pacTeHu#. OCHOB-
HELIe BO3PACTHEIE DTAINEI PACTEHUI W XapaKTEpHBIE JUIs HMX MOP(OIOTHYECKHE NPH-
BHAKU, (PUIUOTIOTHUECKUE U 6uoxuMHAYECcKre cBOMcTBa. JpoBr3anua U TEPMOIECPHO-
auzaM. MotonepuonusM. DU3nonorys cTapeHns PaCTCHUM: TUIIBI CTAPSHHA, MPHINHE]
¥ MEXaHW3MBI CTAPSHH, IHKIMIECKOS CTAPCHHE H OMOJIOKSHHE PacTeHHH U UX Op-
raHoB B OHTOreHe3e. [IoOHATHE O pOocTe LECJIIOCTHOrO PacTeHUS: yIIpaBIeHUE T'eHepa-
THBHBIM PA3BHTHEM H CTapeHHeM PACTeHUH, 0COGEHHOCTH POCTa pacTeHuii B duro-

_IICHO3C, per‘ynﬂuns{ pocTa 1 ouroreneza. OUIUOIOTUs [IOKOS CEMSH: THUITBI IIOKOS Ce-
MSH — DK30TEHHEIH U SHIOTeHHEIM MMOKOH, mocieybopodHoe Jo3peBaHne CEMsH, CII0-
coOBl IpeKpallleHust ¥ nposieHus nokos. IIporeccel, MpoTeKaromKe NPy IpopacTa-
HHH ceMaH. OH3HOIOrHYeCKHe OCHOBBI XpaHEHH s IPOTYKIMH PaCTEHUEBOICTBA.

8. IIpucnocoGienne H yCTOHIHBOCTL pacTeHUH
IToHsTHE 00 YCTONYMBOCTH, aAANTALMY U 3aIMTHO-PUCIIOCOOUTENBHEIX PeaK-

LHAX PACTeHUH Ha JelCTBHe MOBPEXIAIOIMX (aKTOpoB. XO0I0A0CTOHKOCT, MOPO-
30yCTOHYHBOCTD, 3UMOCTOHKOCTB, 3aCyXOyCTOHYUBOCTD U KapOyCTONYHUBOCTh pac-
TEHHH: NPUYAHBl THOENH HEeNPHCIIOCOOTIEHHEIX PAaCTeHHH M IIyTH TIOBBILIEHUS YC-
ToWuMBOCTH. BIHsSHIE HAa pacTeHUs HENOCTaTKa M M30BITKA BJard. JleHcTBue NecTH-
LAIOB ¥ PaJUallii HA PacTeHHe. Y CTOHIUBOCTD CeNbCKOXO3HCTBEHHBIX pacTeHHH K
NeHCTBUIO OMOTHYIECKUX (PaKTOPOB.
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3. YUEBHO-METOJUYECKASI KAPTA YYEBHOU T CHATLIAHEI
cnerpaibHOCTH 6-05-0811-01 ITpon3BOACTBO NPOAYKLMH PACTUTENILHOIO IIPOUCXOXKICHHS
Dopma noTydeHys: 00pa30BaHus: OUHAs TIOJHAs

B ToM umcie]

s
IRl
o 3 a
Ne| Haspamue pasmema,TeMel | & | = | ¢ § dopma 9
1w/ sl B | B8 | F KOHTPOJIA =
2 & | & | g 3HaHU ~
n = |2 o @
; = = 9
< o >
o S 5
u e =
3 5 | S
)
Beexnenue 2 2 - 2 | Moayns Nel, biok Nel
Cnada 1abopaTopHBIX
1 ®usuonorus n OHOXHMHS 361 16 | 20 | 10 pabor
PacTUTEIHHOM KIIETKU Moyns Nel, Briox Nel
Crava 1abopaTOpHBIX
2 | ®otocuHTE3 16| 8 8 8 pabot
Momynb Nel, biiok No2
Crnava nabopaTopHBIX
3 | Jpixanue pacTeHUH 14| 6 8 | 10 pabort
Mogyns Nel, brok Ne3
4 | OOMEH M TPAHCIOPT OPTaku- | o | 4 | 4 | 109 | Mopyms Nel, Brrok Ned
YECKHX BEIIEeCTB B PACTEHUIX
Craua 1abGopaTOpHBIX
5 | BonHbI# 0OMeH pacTeHUI 16 | 8 8 6 pabort
‘ Monyis No2, biiok Nel
Crava 1abopaTOpHBIX
6 | MusepaibHoe 16| 8 | 8 |10 pabot
MTUTaHUe pacTeHHI Moy Ne2, Biiok Ne2
Cnaua 1abopaTopHBIX
7 | PocT u pa3BuTHe pacTeHUH 26| 14 | 12 8 pabort
Monyns Ne3, biok Nel
Cnava nabopaTopHbIX
2 Hpn(inoco6JIeHHe oo 10! 6 4 2 pabor
YCTOHIMUBOCTH pacTeHHUH | Moty Ne3, Bitok No2
Bcero uacos 144 72| 72| 72 3auyeT, 3K3aMeH
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YUYEBHO-METOINYECKAS KAPTA YYEBHOHN TUCHUTLIAHDI
cnermanibHOCTD 6-05-0811-01 ITpou3soacTBO MPOAYKLHH PACTUTEIBPHOIO IIPOHCXOKICHUSA
PopMa MOTyICHHS 00pa30BAHL: OUHAS COKpAIlIeHHAS

5 B ToM uucie
= =
2 = | e
8 = O
24 5] A
No| Hazmauue pasiena, TeMbl | 2 5 | o § Dopma 2
1/ 8l g |8 | % KOHTPOJI E
o = 5 e | 3HAHUI
| & 5
> = Q
© 8, o
o g =
o © =
(5} = o
A 4
BBencHue 1 1 - | 2 | Moayns Nel, biok Nel
Pu3nonorua 1 OHOXHMHA Caada 1a0opaTopHbIX
! PACTHTEILHOM KIIETKH 170 7 19 6 pabor
Monynb Nel, brok Nel
Craua J1abopaTOpHBIX
2 | ®orocuHTe3 8 | 4 4 | 4 pabot
Monyns Nel, biaok Ne2
Craua J1abopaToOpHBIX
3 | JlpixaHue pacTeHuH 8| 4 4 | 4 pabort
Momyss Nel, brok Ne3
4 | OOMEH M TPAHCIOPT OPrakk- | 5 | 5 | | ¢ | Moxyms Nel, Briok Ned
YECKHX BEIIECTB B PACTEHUAX
Crava mabopaTopHBIX
5 | BoaHslii 0OMeH pacTeHUuI 8 | 4 4 2 pabor
Moyas No2, biok Nel
Crada 1abopaTOPHBIX
6 Nf;l;{:}}:;gwoe IIUTaHUE ] 4 4 4 pabot
P Momyas Ne2, biaok Ne2
Cnada mabopaTOopHBIX
7 | PocT 1 pa3BUTHE pacTCHHI 8| 4 4 |2 pabot
Moynb Ne3, brok Nel
Craua maGopaTOpHBIX
8 r{:zi;rf{(;f;oiZiHnaec?eHHﬁ 8 4 414 pador
Y P ‘ Moayab Ne3, brok Ne2
Bcero yacoB 68 34| 34 | 34 JIK3aMeH
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VUEBHO-METOIAYECKAS] KAPTA YYEBHON JUCHMILTAHbBI

crerHaIbHoeTh 6-05-0811-01 ITpOH3ROICTRO MPORYKIMY PACTUTENBHOTO POUCXOMICHAA
@opMA NOTyUueHUst 00Pa30BAHIS: 30YHAA HOJIHAs

o | B TOM dmCIe
=S
= =
= =l A
3 = |9
>< 3 A
Ne|  Hazsanue pasjgena, TEMBI E = i § Dopma g
1/ = =t % i KOHTpPOJIA é
I & 5 g | g 3HAHUR
= < =
=1 |8 |2
= = 2
o g | &
; g S
% M
| Brenenne - - - 4 | Monyb Nel, Briok Nel
; dusnonorus 1 OUOXUMHUA Cravia 1360paTOpHEIX
: ! ACTUTENHHOM KIETKH 612 4128 pabot
P Monyns Nel, biok Nel
| Cnmava nabopaToOpHBIX
i 2 | ®oTocuHTE3 4 | 2 2 |20 pabot
Monyib Nel, ok Ne2
E Craua 1abopaTopHBIX
3 | JIpIxaHue pacTeHHM 4 | 2 2 120 pabor
' Mogmynb Nel, biok Ne3
4 | OOMeH 1 TPaHCTOPT Opratii- | » | 5 | _ | 28 | Moy Nel, Briox Ned
YeCKMX BEIIECTB B PACTEHHAX
- Crada mabopaTOpHBIX
5 | Boasblit 0OMeH pacTeHHI 4 1 2 2 | 18 pabor
Mogye Ne2, Biok Nel
Crada 1ab0paTOPHBIX
6 l\/;lglee};;;;woe NMHATaHUE 4| 2 2 120 pabor
P Monynb Ne2, biok Ne2
Crava 1abopaTOpHBIX
7 | PocT u pa3BHUTHE pacTeHUA 4 | 2 2 |20 pabot
Moyis Ne3, Brok Nel
Craua n1abopaToOpHbBIX
R Hpncinoco6neﬂne L 4| 2 > |26 pabor
YCTOMYHMBOCTD PAaCTCHUH Moxyb Ne3, Bitox Ne2
Bcero 4acon 32| 16| 16 | 184 3a4er, dK3aMeH




(DOPMQ ToJIyueHHd 06PQBOBQHHSI: 3304UHas1 COKpaIleHHast

15

YYEBHO-METOIMYECKAS KAPTA YYEFHOM JUCIUILINHBI
cnermatbHocTh 6-05-0811-01 ITpor3BoACTBO IIPOLYKIMH PACTUTEIEHOIO IMPOUCXOXKICHHS

B ToM uuce

=
3 = | O
X < S
Ne|  HassaHwme pasnena, TEMbI E o i § ®opma o
/ a8l 5 |3 | 7 KOHTPOJIA =
O w 3 ~
o E| o a | 3 3HAHUN
5 o =
= S 13
- = o S
o S =
. e =
3] = S
A =
Brenenune - - - 4 | Moaynb Nel, baoxk Nel
®usnonorusa u OMOXUMHUA Chatia 1aGOpaTOpHEIX
! PACTUTENLHOMN KIETKH 3|1 14 Monys 133\2610%]101( ol
Cnaua 1abopaTOpHBIX
2 | ®oTocuHTE3 2 1 1 |10 pabor
Mogyns Nel, biok Ne2
Cnaya 1abopaTopHBIX
3 | JdpixaHue pacTeHUi 2 1 1 10 pabort
Monyns Nel, biiok Ne3
4 | OOMeH M TPAHCHOPT OPFaHit-| | 4 | _ | 14| Monyme Nel, Briok Ned
JEeCKUX BEIIECTB B PACTEHUAX
Craua 1abopaTopHBIX
5 | Boaubrii oOMeH pacTeHUN 3 1 2 6 pabor
Moayns Ne2, biiok Nel
MuHepaibHOE TUTAaHUE Caasia 1200paTopHEIX
6 ACTEHH 4 1 - | 10 pabor
P Mopyns Ne2, biok No2
Craua 1abopaTOpHBIX
7 | PocT 1 pa3BuTHe pacTeHHH 2 1 1 8 pabot
Mopyas Ne3, biok Nel
o — Cnaua nabopaTopHBIX
8 9 g 21 1 1 | 10 pabot
YCTORYMBOCTh PaCTCHHUH Moo N3, Biok Ne2
Bcero yacos 16| 8 8 | 86 IK3aMeH
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4, AH@OPMAIMOHHO-METOJMYECKASTYACTD

4.1 JInTeparypa
OcuopHast SR
1, ®usuonorua U OGUOXUMHUSI CeThCKOXO03SiCTBEHHBIX pacTeHmil: y4eb. moco-
6ue/ H.H. Tperbsikos, E.HM.Komxkus, HMMapxyume [1 1p.]; TOx  pen.
H.H. Tpersaxosa. — Mag. 2-¢. — M.: Koitoc, 2005. — 656 c. PAY
2. JIe6enen, C.V. MU3UONOTUS PACTEHUHA: yueb. mas cryneHToB By3oB / C.I.
Jle6ener. — V3. 3-e, nepepal. u nom— M.: ArponpoMusziar, 1088. — 544 c. 11
3. Tliemkos, b.J1. BUOXUMUS CeIbCKOXO3SHCTBEHHBIX pacTeHuii: y4e0. Iy
eryxa. pyzoB / B.IL. Inemxos. — Usn. 5-e, mepepad. u gom. — M.: ArporpoMus/ar,
1987. - 4% ¢. 6&
4. Mouceeg, B.I1. ®uznonorus u Ounoxu p@%’i&éHHfI: npaxtukyMm / B.I1. Mou-
ceen. — Topru: BTCXA, 2017.— 180 ¢, &2 [y
S, Komun, E.M. @U3UO0NOTHAS yCToﬁanéjé’iH CeIbCKOXO3HCTBCHHBIX KYJIBTYD:!
yuel. IS CTYIEHTOB BY30B / B, Komkus — M.: Jlpoda, 2010. — 638 c.

JonoJHATEAbHASA

1. Tonesoii, B.B. ®usuonorus pacrexuii: yue6. ais GuolL. CHELIAIbHOCTEH BY-
208 / B.B. TTonesoit. — M.: Beicuias mikona, 1989. — 464 c.

2. TperpsixoB, H.H. IlpakThkyMm 10 u3ponorny  pacTeHHit: y4eO. nocobue /
H.H.TperssixoB [H 1p.]; OA pex. H.H. TperbsikoBa. — M. KomnocC, 2003. — 288 c.

3. DE3MOJIOTHS. pacTeHuit: yueGHuK 11 By30B / Y1.IL Epmakos [u 1p.]; ox pex.
W.IL. Epmakosa. — M.: KonocC, 2005. - 545 c.

4. YacTHasi (U3MONOTHs TOIEBBIX KyIBTYp / EN. Komkus [u np.]; mom pen.
E.W. KomxuHa. — M.: KonocC, 2005. — 344 c.

5. Ky3uenos, B.B. ®usnosorus pacTeHuii: yaeOHHK s CTYACHTOB arpOHOMH-
yeckux cremuansHocteil Bysos / B.B. Kysmenos, T.A. ImutpueBa. — M: Boicinas
mxona, 2005. — 736 c. :

6. Slkymxuna, H.W. ®usnonorus pacTeHHi: yde6. ISl CTYAeHTOB OHOI. (aKyITb-
tetos By30s / H.U. SIkymxuna, E.FO. baxteHko. — M.: BJIAZTIOC, 2005. - 463 c.

4.2 MeTtoabl (TeXHOJOTHH) 00y 1eHHsE

B mpomecce OCBOGHHSA Y4eOHOM MUCIMIUIMHBL HCTIONB3YCTCA MOIyJIEHO-
PEHTHHrOBas TEXHOJIOTHUS.

OCHOBHBIMH METOAaMH (TEXHOJIOTHSIMH) 00yUEeHHUS, OTBEHAIOMIMMH LM H3y-
yeHHd Y4eOHOH AUCIUILTHHBL, SBIIAIOTCS:

- ANIEMEHTH! PoGIeMHOro 06ydeH:s (PoOIEeMHOE H3IOKEHHE, JACTUIHO IIOMCKO
BBII METOJ), peaTi3yeMble Ha JICKIMOHHBIX 3aHATHAX;

- 3JIeMEeHTHl y4eOHO-MCCIIel0BATENBCKON NEATENbHOCTH, TBOPYECKUH IIOAXOJ,
peanu3zyeMble Ha Ta0OPaTOPHBIX 3aHATHSAX M PHU camocTosATelpHOH paboTe.
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4.3 MeToan4yecKHe PeKOMEeHJANHH 10 OPraHN3alMH U BLINOJIHCHHIO
caMoCTosAITeILHOMH paboThl

Ilpu uzydeHud yueGHON MUCLMILUIMHBI HCHIONB3YIOTCA CICAYIOMNe dopMmsI ca-
MOGTOATEIBHOH PaOOTH:

_ caMocTosTeNbHAas paboTa B BUIE PEIICHAA HHANBHAYAIBHBIX 3a/a4 B ayTATO-
DHH BO BpeMA IIPOBEACHHA Ta6OPATOPHEIX 3aHITHIA [10]1 KOHTPOIIEM IPENONABATEIL B
COOTRETCTBUU C PACIIMCAHUEM; |

- CaMOCTOATENLHAS PaboTa, B TOM UKCTIE B BUJE BBINOIHCHAA HHANBHITY ATbHBIX
PACUeTHHIX 3alaHuii C KOHCYJIBTAIHAMH IPCIIOAABATEIIA;

- MOATOTOBKA ped)epaToB MO MHAMBUAYAIBHEIM TEMaM, B TOM “HCIE C HCTIONb-
30BAHMEM MATCHTHBIX MAaTCPHAIOB.

4.4 TlepeuyeH» PEKOMEHAYEMbIX CPCACTH JHATHOCTHKH KOMIIeTCHIH I

Tnst olleHKH Y4eOHBIX JIOCTHKESHHH CTYACHTOB UCIOJIB3YyeTCs CIeNyoIui JTU-
AMHOCTHURCKUL UHCTPYMEHTAPHIN:

- BBICTYINICHHE CTYACHTA HA KoH(pepeHLIUH 110 TIOATOTOBICHHOMY pedepary;

- MIPOBEJICHUE TEKYIIMK KOHTPOJIbHBIX OMpPOCOB HIIH KOMITEIOTEPHOTrO TeCTHUPO-
BaHHA IO OTACSILHEIM TEMaM; :

- 3aIMTa BHIIOJIHEHHBIX JJA0OPAaTOPHBIX paboT Ui UHAUBUIYATEHBIX 3a1aHUM;

- ¢cZlaya 3a4dera U dK3aMeHa Io yueOHOHU AUCHMILIAHE.

OueHka yueOHBIX JIOCTW)KEHMI CTyIEHTa Ha 3K3aMEHE IIPOU3BOIUTCSA 110 AECA-
tubamtpHoM mKaine. OneHKa IpOMEXYTOIHBIX yueOHBIX JNIOCTH)KEHUW CTYIEHTOB
OCYIIECTBIISIETCSA B COOTBETCTBHH C necITUOAIIFHOM MKAION OIIEHOK.

4.5 IIpumepHbIii nepedeHb 1a00paTOPHBIX 3aHATHH

1. Onpezenenue IPOHAIIAEMOCTH XHBOU H MepTBOH IIPOTOILIA3MBI.

2. Habroenye SBIeHi IIa3MOJIH3a i AEIUIa3MOIH3a B PACTHTENIEHO! KIIETKE.

3. OmpeneneHre OCMOTHYECKOTO MOTEHIHMANA KIETOYHOr0 COKa METOAOM Ilias-
MOJIH3Aa. ' :

4. OmpeneneHyue BOJHOIO TOTEHIKANA PACTHTENFHON TKAaHH C TOMOIMIBIO ped-
paxToOMeTpa.

5. Omnpezenenue coAepXaHusl pelyIUPYIOIIUX Caxapos.

6. OOHapy»eHHe JerHAporeHas B paCTUTEIbHbBIX TKaHAX.

7. OmnpeneneHre akTUBHOCTH KaTalasbl ra30MeTPUIECKIM METONOM.

8. BiusHUE KUCIIOTHOCTH Cpefbl Ha aKTHBHOCTD KaTajla3bl.

9. BiHUsAHHe TeMIepaTyphl Ha THAPOIIN3 KpaXxMalla aMIIa30H.

10. Bauguue cBeTa U BIAXHOCTHU BO3yXa Ha TPAHCITHPALIHIO.

11. Onpenenenye OTHOCHTENBHOH TPaHCIIHPALIUH.

12. OnpesiesieHre BOXHOTO JeUIMTa PACTCHHH.

13. OnpefeneHue COREPKAHMA BOBL U CYXOro BEIIECTBA B PACTUTEIHLHOM Mate-
puaie.

14. Vi3yueHHe XMMHUIECKUX U ONITHYECKHIX CBOMCTB MMTMEHTOB 3€/ICHOTO JIMCTA.

15. Onpenenenye COAEPKaHUs XI0popuiIa B TUCTHIX.

16. Pacxo OpraHi4yecKoro BelIecTBa Ha AbIXaHHe.

17. BnusHue TeMrepaTrypsl Ha HHTEHCUBHOCTD IbIXaHWA.
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18. Onpenenenre BeMUYUHEl JBIXATENBHOIO KO3(DGUIMEHTA MPOPACTAIOIINX Ce-
MSH 3]1aKOB ¥ MAcCIIMYHBIX KyJIbTYP.
19. BnugHue OTIeNEHBIX 31€MEHTOB MUHEPAILHOTO MMUTaHWS HA POCT U PasBUTHE
pacTCHHIM.
20. BiusiHUE CBETA HA POCT PAaCTEHUIA.
21. Bananue reTepoaykCcHHA Ha POCT KOPHEId.
22. OmpenelieHHe 3TAIIOR OPraHOTeHe3a y 3€PHOBBIX KYJIbTYP.
23. OnpencncHHe COOSPKAHUA OeNKa B CeMeHaX M0 GHypeTOBOM Peakiiu.
24. OnpezieNneHne CoONep)KaHus aCKopOHHOBOM KMCIOTHI B PaCTCHHAX.
25, 3amuTHoe AeiicTBUe caxapa Ha IPOTOIIIA3MY MPH 3aMOPAXKNBAHUY.
4.6 TemaTuka pepepaTHBHBIX paboT
-1, Dramnp pasBUTHA PUIHONOTHU H OHOXUMUU PACTEHUH.
2. OCHORHBIE HATPARIEHNS UCCIIEN0BaHU) (r3noIoruy 1 OMOXMMHMH PaCTCHHH.
3. buonormueckue MeMOpanrnl. VX cTpoeHHe, BUALI, cBoiicTBa U (yHKkuuu. Tunel
TBIDKEHUS] MOJIEKYJl B MeMOpaHe.
4, AKTHBHBIN H IACCHBHBIN TPAHCIIOPT BLICCTB Yepe3 MEMOPAaHEL.
5. BuTamuHsL, BX Knaccuukaiys, ocobeHHOCTH 1 Ouostoruueckas posb. Bsaumo-
IeHCTBHE BUTAMUHOB, aHTUBUTAMUHEL.
6. XapaKkTeprCTHKa BOJOPACTBOPUMBIX BUTAMHHOB.
7. XapaKTepHUCTHKA )XUPOPACTBOPHUMBIX BUTAMHHOB.
8. XapaKkTepUCTHKa BUTAMUHOIIOZOOHBIX BEIIECTB.
9. Pa3znpaxuMOCTh KIIETKH.
10. ®u3noNIOriUecKre OCHOBEI OPOILIECHHS.
11. Accumunsiius CO2 y C3-pacrenwnii (uukn Kanpuna).
12. Accummsanus CO2 y C4-pacrennit (nukn Xotaa v Crnoka).
13. ®doTocuHTe3 N0 TUIY TOJCTIHKOBEIX (CAM-MeTaboamsm).
14. ®otonpixanue ¥ MeTabOIU3M TIMKOJIEBOM KHUCIIOTHL, €r0 POJIb B PACTCHHH.
15. Tunsl 6poxeHus;, CyYMMapHbIE ypaBHEHMs], SHEPTETHYECKHH BBIXOM, 3HAYCHHE.
16. ITenro3odocdaTHbIH LUK, €T0 S3HEPIETUIYECKUHN BHIXO.
17. I THOKCHIIATHBIM IUKII, €T0 SHEPTeTUYECKHH BEIXO/.
18. DU3HOIOTHYECKHE OCHOBBI PETYJIMPOBAHUS [BIXaHUs [IPH XPaHECHUH MPOJYK-
ITHH PaCTeHHEBOACTBA.
19. TTonsaTHEe 06 OOMEHE BEIECTB U €T0 CIelu(rKa y paCTeHHH. IPOIYKTHI pacra-
Jla CJIOXKHBIX OpPraHU4eCKUX BEIIECTB.
20. Cunre3 m pacman GenkoB. ConmepxaHue O€NKOB B CENBCKOXO3SHCTBEHHBIX
KyJIbTypax.
21. Cunres u pacnan yrieBonoB. CoxepkaHue yrieBOAOB B CENbCKOXO3SHCTBEH-
HBIX KyJIbTYpax.
22. CunTes ¥ pacnan xupos. ConeprxaHue XKUPOB B CENLCKOXO3HCTBEHHBIX KYIlb-
Typax.
23. TpaHCIIOPT OPraHWYecKUX ¥ MHHEPalTbHBIX BEIIECTB B PAacTeHHsX. JIOHOPHO-
AKIENTOPHBIE OTHOLIeH!s. KcrneMHpIi 1 (GrosMHBIN TpaHCIIOPT.
24. TparcnoptHsle (opMBI OpraHM4ecKux BelecTB. CKOpPOCTb TpaHcmopra. AT-
TParupyrouye 306l PACTEHHH.
25. TIpo6reMa HUTPATOB, YCIOBUS X HAKOILUIEHUS U IyTH CHIXEHHS B CEJILCKOXO0-
3SIACTBEHHOU IPOYKIIHMM.
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6. Oo06CHHOCTH A30THOTO NUTAHMS GOOOBBIX PACTCHHH.

77. MeTojibl IMarHOCTHKA MAHCPAILHOI'O MUTAHMI.

78 (OcobCHHOCTH OUTAHHS pacTeHus B GECTIOUBCHHON KyJIbTYpe (BozmHasg, mecua-
Hag, KyIbTypEL, a3POTOHHKA).

70 (HATETHICCKHS PerYJITOPE! POCTA, MX KIACCHQUKaIH, 0c0oOCHHOCTH JeiicT-
pud. VICIIOJIE30BAHME PETYIITOPOB POCTA B CeNILCKOXO3MIUCTBEHHOM! PaKTHKE.

10, [Toeranme PACTSHHH, ero IPHINHEI i CIIOCOGHI IPETYIPEKACHUA.

31. (OUIMONOrKs cTapeHnA pacTeHHA. TeopHd LUKIMUECKOro CTapeHMA 1 OMOJO-
IKCHHA

32. OUINOJIOTHs [IBETCHIA, OTBIICHHUA U OIIOA0TBOPEHMA.

33. CriocoOrl yIIpaBieHus pOCTOM U pasBATHEM PACTCHHUH.

34. 3aCyX0yCTOMYMBOCTD KapOCTONKOCTH pacTeHui. V3MeHeH!s ¢bu3nonoruye-

" CKHX TIPOLIECCOB IIPU 32BANAHUU U 3aCyXe.

35. CoJie- ¥ Fa30yCTONYNBOCTD PACTCHUH.

36. JleficTBre MECTHIMIOB HAa PacTCHHE. [ToryionieHye MECTULUAOB PAaCTCHUAMHU.
OcTaTOYHOE KOJIMUECTBO INECTUIIUAOB B CEeNBCKOXO3SIMCTBEHHOM MPOyKUMH.

37. JleficTBHE paHalliii Ha pacTeHne. Pafuo1yBCTBUTEIIBHOCTE pacTeHMIL.

38. YCTOMYMBOCTL pacTeHHH K JEHCTBHIO ouoTnueckux (akToOpOB H NaTOrC¢HaM.
Aunnenonarus.

39. (DU3HONOTAYECKHE METOABI OLEHKH YCTOHYMBOCTH pacTeHUH K pa3iuIHbIM
(bakTOopaM

4.7 IlppmepHblii nepeveHb BONPOCOB NpOMEKYTOIHOM aTTecTalluu

1. TIpeamer u 3324y (U3HONOTHH U OHOXUMHH PAaCTeHMH, UX CBSA3b C NPYTHMU
HayKaMHU.

2. OCHOBHBIE HAIPABJIEHHs COBPEMEHHOM HH3UONOTHH 1 OUOXVMHUH PACTEHHI.
MeToIbl ¥ YPOBHH HCCIIEOBAHUH HHU3HONOTAN 1 OUOXUMMHU PACTEHUH.

3. [IpUHIAIIB! )KU3HEIEATEIbHOCTH pacTuTesbHOH KiIeTky. [TonsaTue o MeTaboNu3Me,
KaTaGoNMIECKUe U aHABOIIYECKHe IPOLIECCH, HX 0COOCHHOCTH U B3aUMOCBA3D.

4. MeMOpaHBI KJIETKH, UX CTPOCHHUE, XHMUYECKHl COCTaB, CBOHCTBA M (DYHKIHH.
I[TpoHHU1IaeMOCTh TPOTOILIA3MBL U MeMOpaH. AKTHBHBIN U TACCUBHBIH TPAHCIIOPT BE-
mecTB depe3 MeMOpaHbl. MeMOpaHHBIH MOTEHIHAI, €10 BEJIMYMHA 1 3HAaYCHHE.

5. XuMHUYEeCKU# COCTaB pPAaCTUTENbHOW KIIETKH. Knaccubukanys XAMUYECKHX
KOMITOHEHTOB KJIETKH I10 MPOUCXOXKICHUIO H BLIMOIHACMBIM byHKIMAM.

6. YriieBobl, CBOHCTBA M (YHKIMH B PACTEHHAX MOHO-, OJIUTO- 1 IIOJIACaXapua0B.

7. JTumumpl, CTpOeHUe, CBOMCTBA U PONb B PACTCHHUAX XHUPOB H nunouos (doc-
doruIepr B, TIHKOIUIHIIBI, BOCKA, CTEPOUBI).

8. Benku, ux KinaccubuKaIys, CBONCTBA K }yHKIMK B PacTEHHsIX. AMHHOKHCIIOT-
HBI 1 QPAKIMOHHEIH COCTaB OeJIKOB, GrooruuecKas UTaTeNbHas LIEHHOCTh OelIKOB.

9, MepMeHTHI, HX POIIb, CBOACTBA, XUMUIECKas NpHpO/a H cTpoeHre. AKTHBHBIE U
ALTOCTEPHIECKHE NEHTPHI. [(ByXKOMIIOHCHTHEIC depMeHTEL. AOGEPMEHT U Kodep-
MEHT, UX [pupoaa 1 GyHKIwY. BATAMUHBI KaK COCTaBHbIC HacTH depmenros. [1pu-
MeHeHHe (QEPMEHTOB B CEIbCKOM XO3SHCTBE, MPOMBIILICHHOCTH, HayKe ¥ TEXHHUKE.
ViMMoOHTH30BaHHEBIe (PEpMEHTHI 1 X UCIIONB30BaHHC.

10. MexauusMm neiictsus GepMeHTOB. BiusHue TeMIiepaTypel, pH, KOHIEHTpaLUK
depmenta u cyberpara (KoncTanTa Muxasiuca), aKTHBATOPOB ¥ MHIHOUTOPOB Ha
CKOPOCTH (hepMEHTATUBHEBIX peaKxIMii.
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11. KnaccudHuKamus 1 HOMEHKIATypa (pepMeHTOB. XapaKTepHCTHKa KJIacCoB.

12, Makpospruueckue COeJUHEHHUS, UX xnaccudukaupsi 1 poib. AT, mytu e
o0pasoBaHuA

13. Kierka xak ocMotmueckasi cucrema. Ilormoinenne 1 BBIICICHHE BOIBI KJIETKOH,
OCMOTHYECCKHE ABICHHA (Typrop, ILIa3MoIIn3, JeMIa3MOoIn3, LUTOPPH3) U UX POJIb.

14. Tloustie o Bonoobmere. ComepikaHne, COCTOSHHE M (HU3UOIOTHIECKast pOib
BOBI B PACTCHHAX.

15. TMorsomenue Bosl pacteHueM. OcOOEHHOCTH KOPHEBOH CHCTEMBI KaK opraHa
TOTJIOIIEH!S BOJBI. | IOTIOTHTENIBHAS CTIOCOOHOCTD Pa3ITUIHBIX 30H KOPHS.

16. KopHeBoe aapieHHe, ero pupoja, pasMepsl H MpOABICHAC (a4, ryTTanys),
3aBHCUMOCTB OT BHYTPEHHMX ¥ BHEIIHMX yCIIOBHH.

17. TTousa kak cpefa BomocHabxeHUsd pacTeHuid. POPMBI BOJBI B II0UBE U HX J0C-
TYIMHOCTB A1t pacTeHuit. [ToneBas BIaroéMKOCTb, BIOXHOCTH yCTOWYHMBOT03aBs IaHUA.

18. TpaHCTIOPT BOABI B CUCTEME 104Ba-pacTeHue-aTMocdepa. 3HaUCHHEe TPaHCIIOpTa
BOJIBL ¥ I[yTh BOJHOTO TOKA B pacTeHuH. KOHIIEBEIE ABUraTel BOCXOAIIETO TOKA.

19. Tpaucnmparys, €€ BUIBI, pa3MEPhI U pOJIb. VcThrdHas Tpancmpanys, e€ dasbl.

20. OU3UOIOTHS YCTEUUHBIX IBIDKEHHH ((GOTOAKTHBHOE, TMAPOAKTHBHOS 1 IHAPO-
[TaCCHBHOE JIBUYKCHHE YCTBHII).

21. BHeyCThbUYHAS ¥ KyTHKYIApHas TPAHCIIMPAIKA U €X Pery1upoBaHuc.

22. 3aBUCUMOCTb TPAHCITUPALHY OT yCIOBHM CPEAEBL. JIHeBHOM X0/ TPAHCITUPALIIH.

23. Bomubiii 6aaHc ¥ BOAHBIN AehuIIUT pacrenuil. BnusHue Ha pacTeHUA HENOC-
TaTKa BOJBI, BB 3aBsAanus. IIyTH CHIKEHHs yPOBHS TPAHCIMPALMH, AHTUTPAHC-
MTUPAHTBHL.

24. TTokazaTtend BogooOMeHa: HWHTEHCHBHOCTH TPaHCIHpALKH, MPOAYKTUBHOCTD
TpaHCIHpPaLWH, TPAHCIHMPAIHOHHEIH k03 QHIMEHT, OTHOCHTEJIBHAS TPaHCTIHpalis,
KO3 PUIMEHT BOIONOTPEOICHHUSL.

75 (DU3MOTOTMYECKIE OCHOBEI OPOLIEHNS C.-X. KyNIbTyp. OU3HOJOTHIECKNe I10Ka-
3aTeNn, IPEMEHsIeMBIE s YCTAHOBJIEHHs HeOOXOMMMOCTH ITONUBA.

26. ®oTOCHHTE3, €T0 3HaueHHe 1 GU3UKO-XUMITIecKas CyIHOCTb.

27. JIuct Kak opran GoTocuHTe3a. XJIOPOIUIACTEI, HX XUMHUYECKUH, COCTaB, CTPOE-
HHe, CBOMCTBA, OHTOI€HE3.

28. [IuTMEHTH! pacTeHHil, UX NOKaIH3alusd, XUMIIeckas Npupoja OITHYECKUE
cBoiicTBa.Opranu3anys THTMEHTHBIX CUCTEM pacrennii (monsitue o CCK, @C, PLI).

29. CeroBas (aza porocuHTesa. BosOyxneHne xjopoduma. I{uknngeckoe u He-
HEKTAYecKoe GOTOCHHTETHYeCKOe HOCHOpHINPOBaHHUE.

30. TemuoBas (aza dporocuntesa. Accumumsys CO, y Cs-pacrenuit (nukn Kanb-
BuHA) B Cy-pacteHuil (mukin XoT49a 1 Cidka). PoToIbIXaHHE U €TO 3HAUCHHE.

31. IHTeHCHBHOCTD (POTOCHUHTE3A M METOBI €€ OTPE/ICTICHIA.

32. 3aBECMMOCTb (POTOCHHTE3a OT BHEIIHHX (PaKTOPOB: CBETa, ra30BOTO COCTABA
aTMoc(hepEl, TeMIepaTypsl, BON006ECIeIeHHOCTH, dEMEHTOB MUHEPAIIBHOTO U Ta-
uus U Ap. CBETOBOM U YTIEKHCIOTHBIH KOMIIEHCALOHHBIC ITyHKTBI.

33. GoTocuHTE3 W ypoxall. Ypoxail OMosorndeckuii u x03siicTBeHHBIH, Koo
KI1]JI doTocuHTe3a, IyTH €ro NOBBILEHHUS B I0CEBAX.

34, JlpxaHue, ero 3navetre. COBPEMEHHbIC MPEICTABNICHIS O XMMU3SME JBIXAHHA. Cy6-
CTpaTHI IBIXAHHS, MX SHEpreTHecKas dpdeKTHBHOCTD. JIpIxaTeNbHbIE K03 QUIUEHT.

35. XHAMM3M JBIXAHMA: ) aHadpOOHBIH 3Tall (TVIMKOJIN3, €r0 3HAUCHHE U SHEPTeTH-
ka), myTH npespamerns IIBK; 6) a3poOHBbIi 3Tall AbIXaHH: (uuxn Kpebea).
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36. AnaspobHoe nprxaHue (6poskeHKe): XMMHU3M, IHEPIETHKA, POJIb.

37, Cba3b ObIXaHHA H GOTOCHHTE3A.

38. THTEHCUBHOCTh JIBIXAHUS, METOJIBI €€ OIpeIeIeHHs. 3aBUCUMOCTD IbIXaHUs OT
BHYTPSHHNX (PaKTOPOB, 3aBHCUMOCTE ALIXAHHS OT BHEIIHUX (AKTOPOB (TeMIepaTy-
pBlL, BOJIOOGECTIEYEHHOCTH, MUHEPAJIBHOTO [TUTAHNUsL, Fa30BOr0 COCTaBa CPeBl U 1Ip.).

39. Conmep:kanne H HCOOXOIUMOCTD JJIEMEHTOB MHHEPATILHOrO MHTAHUA )i pac-
renuii. Knaccugpuxarus SMIL

40, Maxkpo- H MHKPOJISMEHTEI, HX YCBOACMBIC COSAHHEHHA H (PH3HOJOrHUYECKAs
POJIEL, HAPYIIEHUS Yy PACTEHUIA IPKU HEIOCTATKE.

41, Ilpununnel quarHo¢THKH aedumuta OMIL IlormomeHne MHHEPAILHEIX Be-
IEeCTB KOPHSMU pacTeHuit. TPAHCIIOPT MOHOB B PACTEHUSIX: PaHallbHOE HepeMelle-
HH¢ B KOPHE, NMepeMelleHUe T10 IpoBoadieii cucreMe. Iloromenre HOHOB KJeTKa-
Mu rcta. [lepepacnipenefieHne n pey THIN3alui BEIECTB B PaCTCHHH.

42, BzapMoJeiicTBHe HOHOB. AHTarOHU3M U CUHEPru3M HOHOB. DU3HOIOrHYecKad
peaKIysi CocH.

43. OcOOEHHOCTH YCBOGHHS PACTeHUSIMH HUTPATHOI'O U aMMOHHUITHOIO a30Ta. Ac-
CUMMJIAIAA aMMHAaKa. ACCHUMIIALIAA HATpaToB. MexaHn3M BOCCTaHOBICHHS HUTpa-
TOB. IIpHYHHEI HaKOIUIEHHS M30BITOUHBIX KOMMYECTB HUTPATOB B PACTEHUSX W ITyTH
UX CHIDKEHHS B CEJIbCKOX03IMCTBEHHOW MTPOIYKIIUH.

44, TToyBa KaK HCTOYHUK MMUTATEIHHBIX 3JIEMEHTOB IS C.-X. KYJIBTYD.

45. Qu3noIornyecKie OCHOBHI NpuMeHeHHs ynoOpeHuil. HekopHeBoe mnuranue
pacTenuit. OCOOEHHOCTH NMUTaHUA PacTeHUH B OecrlOYBEHHOH KylbType (BOAHas W
cyOcTpaTHas KyJbTYphl, a3pOIIOHUKA U IIp.).

46. TTousTie 06 OHTOreHe3e, pOCTe U Pa3BUTUU pacTeHHUH. THUIIbI OHTOTeHe3a U €r0
nepruoau3anys.

47. KneTo4Hble OCHOBEI pocTa 1 pa3BuThs. a3kl pocTa KIETOK U UX OCOOEHHOCTH.
Jlokanm3anus pocTa y BEICIINX pacTeHui. Oco6eHHOCTH poCcTa OPraHOB PacTEHHS.

48. OUTOropMOHEI, UX Kiaccu(HKaIys, 00IIHe CBOHCTBa, OHOCHHTE3, OCOOEHHO-
ctu aeiictBus. Micnonb30BaHye PEryasTOpOB pocTa B C.-X. IpaKTHKe (peTapAaHTHhl,
ne(OINaHThI, IECUKAHTHI, PETyJISITOPEI CO3PEBAHMS, TepOULIUIIBL).

49. 3aBUCHMOCTH POCTa OT BHYTPEHHHX (HaKTOpPOB (ITOIHUILIONNSA, TETEPO3HC).
HeoGpaTrMble HapyIeHUs pocTa (KapIUKOBOCTh ¥ TUTAHTHU3M).

50. PocToBsle siBieHnst. PATMHYHOCTD M MEPHOJUIHOCTE POCTA. 3aKOH OOJIBIIOrO
neproaa pocra. POCTOBBIE KOPPEIAINH, OJSIPHOCTE. PUTMBI GH3MOIOrHYECKUX
MPOIECCOB, OMOIOrUIECKUE YaCHL.

51. 3aBHCHMOCTH POCTa OT SKOJIOTHYECKUX (PAKTOPOB: CBETA, TEMIIEPATYPHI, BIAX-
HOCTH ITOYBHI M BO3/yXa, Ta30BOT0 COCTaBa, yIOOpEHUH, CPEACTB 3aIlMTEl PACTEHMI,
9JIEKTPHYECKOr0 1 MarHUTHOT'O ITOJIEH, Jp.

52. JIBuokeHHs pacTeH i, UX NPUpOJa ¥ 3Ha4eHNe (TPOIH3Mbl M HACTHH).

53. Bo3pacTHble 3Tankl pacTeHuil (3MOpHOHATIBHBIH, FOBEHUIIBHBIH, 3PEJIOCTH,
ILJIOJJOHOITICHUS ). _

54. SIpoBuzamys ¥ TEPMOINEPUOIU3M. Y CIOBHS APOBU3AIINH, €€ JIOKATH3ALMS U
00paTUMOCTB.

55. Caer kax (akrop pazpuths. @oToneproausM. JTHHHOIHEBHBIE, KOPOTKO-
JHeBHEBIE H HeUTpabHEbIe pacTeHus. DUTOXPOMHAs CUCTEMA PACTEHUH.

56. ®u3nosorus crapeHus pacTeHu. Llukinndeckoe cTapeHre ¥ OMOJIOKEHHE pac-
TeHu#. YIIpaBiieHNe reHepaTUBHBIM Pa3BUTHEM H CTAPEHUEM PACTEHHH.
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57. [TousTue 06 0GMeHe BeIecTB | ero cnenrduka y pacteHni. [IpoayKTs! pac-
naja CJIOKHBIX OPraHHICCKUX BCILIECTB.

58. CuHTE3 1 pacnaj OelKoB, YIII€BOAOB H KupoB., CHHTE3 U pacrnaj BellecTB
BTOPUIHOTO ITPOUCKONJIEHUS.

59 3aBHCHMOCTD HAKOTLUICHHA OCIKOB, YIICBOAOB H KHPOB OT BHEIIHUX yCITOBHI.

60. OUIHONIOTUI ¥ OMOXUMUS (JOPMUPOBAHKSN CEMAH, KiIyOHEH, KOPHEIUIOAOB,
IUIOMIOB, ATO/, OBOIICH.

61. OUILOTOrO-GHOXMMIUECKHE OCHOBBI TIOTYYCHHA IKOJIOTHYCCKH YHCTOH MPO-
IYKINA PacTCHACBOACTBA,

62. (DH3MONOTHS [IOKOS M POpacTanus ceMsH. Buust mokos. Crocobs! mpekparie-
HUS U MPOJUICHMS ITOKO. ’

63. TonsaTue 06 yeroitumpocTy ¥ anantamuu. CTpecc U 0COOEHHOCTH €ro IPOsB-
nerus. AGuotnueekye M OnoTHdeckre PakTOphl, BBI3BIBAIOLIKE CTpECC. 3allUTHO-
TIPHCTIOCOOUTENBHEIE PEAKIMKM PACTEeHUil MPOTUB IMOBPSKAAIOIINX BO3JICHCTBHH.
O6uue 1 crenuduyuecKre peaklyi PacTeHHH Ha JeHCTBUE CTPECCOBBIX (haKTopOB.

64. XomonocToMKoCTh. IIpHUUHEI THOETH PAaCTeHHH OT AeHCTBUSA HU3KHMX MOJIOXHU-
TeIBHBIX TeMIepaTyp. PHU3MOIOrHIecKie OCHOBBI XOJIO[0YCTONINBOCTH pacTeHHi.
CriocoObl MOBBINIEHHS] XOJIOJ0YCTONYMBOCTA PACTEHAN. Y CTOHIUBOCTD pacTeHHH K
3aMOpO3KaM.

65. Mop0o30yCTOMYNBOCTD. Y CJIOBHS U IPHIMHBI BBIMEP3aHHA pacrenunii. Mexa-
HU3MBI MOPO30YCTOHYMBOCTH, CYINHOCTh 33aKaJIMBAHHs Yy O3UMBIX pacrenuid. IlyTu
ITOBBILIICHUS] MOPO30YCTOWINBOCTH PaCTEHHH.

66. 3UMOCTOMKOCTE. BEIIIpeBanHye, BEIMOKaHHUE, THOENb O] JIEASTHOH KOPKOH, BBI-
NMpaHKe, TTOBPEXKICHHE OT 3MMHEH 3aCyXH. Crioco6bl MOBHIIIEHUS 3UMOCTONKOCTH
pacTeHHuH.

67. 3acyxo- M KapOyCTOMYHBOCTh PacTeHUH. PU3NONOTHIECKUS 0COOEHHOCTH 3a-
CYXOYCTOMYHBOCTH C.-X. PACTEHUH U IyTH €€ TOBBILICHIS.

68. Bnusnaue n30bITKa Bllard Ha pacTeHU.

69. IToneranue pactenuid. CriocoOs! MpeaypeXACHHS TOJICTaHHA.

70. ['a30ycTOMYMBOCTG pacTeHuH. 1IyTH MOCTYIIICHUs Tra3oB B PaCTCHMA. Hevict-
BHE BPEIHBIX ra3000pa3HbIX BEIIESCTB HA PACTCHHS.

71. JleiicTBre paiualvi Ha PaCTEHUS, PaAHOTYBCTBUTEIBHOCTD U paaroyCTONYH-
BOCTH PACTCHMH.

72. JleficTBie OMOTHYECKUX (PAKTOPOB HA PacTCHHS. AJtenomaTuyecKyue B3anuMo-
NeHCTBUSL PACTEHHH, BO3MOXKHOCTH OCTaOIeHHs HETaTHBHBIX aJlIeNONaTHIECKHX
3¢ dexToB B PUTONEHO3AX.

73. VCTONYMBOCTH PACTEHUH K IIECTHLIHATAM.

74. YcTOHUMBOCTH pacTeHUH K TOKEIBIM METalIaM.
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5. IPOTOKOJI COTJIACOBAHMSI YYEFHOW NPOI'PAMMABI

Pemennue,
ITpemnoxenus NPHHATOE
\ Kadenpa, ezl PUHATO®
HasBanue 00 U3MEHEHHUAX kagenpoH,
oOecneunBaronas .
OUCLUILIHHEL, H3yeHHe B collepkaHuu | paspaboraBluen
¢ KOTOPO# TpedyeTcs %
P peoy JIUCIIATUTHHEL yebHoi paboyro
COTJIacCOBaHHE IPOrpaMMEI porpaMmmy
coryiacoBaHUA
YBO (Ne 1 mata nipo-
TOKOJIa)
3eMieaenue 3eMitenenus
g
-
//y%wW/M 8
1410 Rk Her .
TexHoJIOrHH y
PacTeHueBocTBa : g I 4,
pacTeHHEeBOACTBA ~D7, /(7,{’
/7 L il
08 13kl OMEMULX
Hem-
3anmTa pacTeHUH 3anmThl pacTEHHI Mza%/ N5 Kowmsge
-
Texnonoruu 2 ?
Agry”
XpaHEeHUs U Kopmomnpoussoacrsa
riepepaboTKH 1 XpaHeHUs
TIPOLYKIIUH IPOAYKIHH S A Bt
pacTeHUEeBOJCTBA pPacTeHHEeBOCTBA
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6. TOMMOJITHEHWSI 1 U3BMEHEHUS K YYEBHOH ITPOI'PAMME
Ha 20__/20__ y4eOubiii roa

Tlononaenusa 1 H3MCHCHHA OcHOBaHWE

UOLALIRE. Cluic bl DEROEILE? (Proyublotice & PUPH G el
VD - UL LR Ll Ce

oeeottl S8 Yypreeeed,
YN Dyletnebs AU AIIEIL

1’ 677, wotg - 487

VyebHas IporpaMma IepecMOTpeHa 1 0l0bpeHa Ha 3aceaHut xadenpsl Ouo-

“>rum pacTeHuil u xumun (mpoToxor Ne oT 20 T.)

“zpefyromias Kageapoi. o

ZHOUAAT C.-X. HAYK, JOLEHT O.A. IlopxyH1oBa
VTBEPXIIAIO

“2KaH arpOTEXHOIOTHYeCKOro (GaKyIbTeTa
ZHOANAT C.-X. HAYK, JOLICHT H.A. JIyxtoBa
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6. IOIIOJTHEHMS 1 UBSMEHEHUS K YYEBHOW IIPOTPAMME
ga 20 /20 y4eOHBIH roj

No
_II.

JIOmOHEeH’s U U3MEHEHWs OcHopanue

Vue6GHas mporpamMma nepecMoTpeHa U onoGpeHa Ha 3aceaHuy Kadenpsl 6uo-
10THH pacTeHui ¥ XUMUHA (TPOTOKOI N OT 20 r.)

3apefyronias Kadenpoii.
KQHAMIAT C.-X. HayK, JOLUCHT

O.A. IlopxyHuosa

VTBEPXJIAIO
TekaH arpoOTEXHOJIOTUYECKOTO (aKyNbTeTa

XaHAUIAT C.-X. HAYK, JOILICHT H.A. JlykToBa

)B
3r.
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6. JOMMOJHEHUSI 1 U3SMEHEHMSI K YUYEBHOMW ITPOI'PAMME
Ha 20 /20__ y4eOnblii roa .
CKOH

JlonosiHeHHSI H H3MEHEHUS OcHoBaHHE

HIKOB
1023 r.

' CHHA

VueGHast mporpaMMa IepecMOTpeHa 1 0/100peHa Ha 3ace/[aHuy xadenps! 61o-
“JruM pacTeHuit ¥ xuMun (IpoToKoI Ne oT 20 r.)

ZzBepyromast kadenpoii. :
ZHAUAAT C.-X. HAYK, JTOLIEHT O.A. TlopxyHuioBa

YTBEPXKIAIO

“2KaH arpoTeXHOIOTHIECKOro (GaKynpTeTa

=HIMAAT C.-X. HayK, JOLCHT H.A. yxroBa




il : 27

| 6. I[OIIO.HHEH]{IH 1 ISMEHEHUS K YUYEBHOM TIPOTPAMME
! ua 20 /20__ yueOHbIi rox

QcHOBaHUE

o
:
'
,
!
|
2
3

Ha ¥ 0JJ00peHa Ha 3acelaHnn xadenpst Ouo-

VyeGuas mporpamMma nepecMoTpe
oT 20 r.)

JIOTHH PACTeHui U XuMUH (mpoToxom Ne

Japeayromiast kaQenpoi.
KQHAUIAT C.-X. HayK, JOUCHT O.A. ITopxyHLOBa

VTBEPXKJAIO
Jlekax arpoOTEeXHOJIOTAECKOTO (haxyabTeTa

KaHAUAT C.-X. HayK, JOLUCHT H.A. lyxroBa




25

6. TOMOJHEHHUA H H3MEHEHHUS K VUYEBHOM TTPOI'PAMME
Ha 20 /20__ yueOHbIii roj

No

o JloTioNTHeHUs! U M3MEHEHUA OcHoBanue
HI L}

VueGHas nporpaMMa epecMoTpeHa 1 01100peHa Ha 3acelaHnu kadenps! 610-

JIOTHH PacTeHuil ¥ XuMuu (IIpoTokon Ne oT 20 r.)

3aBeqyromas Kagempoii. '

KaHIUJAT C.-X. HAYK, JIOLEHT O.A. TlopxyHuoBa
YTBEPXJIAIO

JlekaH arpOTEXHOIOIHIECKOro (haKyabTeTa
KaHOMAIAT C.-X. HayK, JOLICHT H.A. JlyktoBa
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6. TOIIOJIHEHUSI U T3SMEHEHUS K YYEBHOW IIPOI'PAMME
Ha 20 /20 y4eOHBbINH roa

No

o JlomoTHeHUS. U H3MEHEHUs OcHoBaHHE

VyeGHaa IporpaMma [epecMoTpeHa i ofoOpeHa Ha 3ace/jaHuu Kadenpsl 6ro-

JIOTHH PacTeHH U XUMHH (IIPOTOKOJI Ne oT 20 r.)

3apepyiomas Kadeapou. V

KaHAMJAT C.-X. HAYK, JOLEHT O.A. TlopxyH1i0Ba
YTBEPXJIAIO

JlexaH arpoTeXHOJIOrHYecKoro (akypTera
KaHJIUJAT C.-X. HAYK, JOLIEHT H.A. ykroBa
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6. AOIIOJIHEHHSI U U3MEHEHHA K YYEBHOH ITPOTPAMME

HA 20__ /20 y4eOHLIil roj

on HOHOJ’IHGHI/IH n N3MCHCHWA OcHoBaHue

VyebHas mporpamMma nepecMoTpeHa 1 Ofo0peHa Ha 3aceJaHuu Kadeaphl O1o-

JIOTMM PACTEHUN U XUMUHU (TIPOTOKOJ No oT 20 r.)

3aBenyromas Kadeapoii.

KaHJIUJAT C.-X. HAYK, TOLEHT O.A. IlopxyHuoBa
YTBEPXJIAIO

JlexaH arpoTexXHOJIOrHYeCKOro (haKyIbTeTa
KaHIHOAT C.-X. HAYK, IOLIEHT H.A. JlykroBa




