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1. BBeageHue

HacTosAwas nporpaMma npegHasHayeHa A8 MOCTynawwmx Ha obyyeHue no
nporpaMmaM nOAroTOBKM Hay4YHO-MeAarormvyeckux KajgpoB B acnupaHType mno
rpynne Hay4HbIX cneymanbHocTer 1.5. buonornyeckume Haykum.

2. LLikana oueHnBaHUA 1 MMHUManbHoOe KonyecTeo 6annos

Mpn npueme Ha oby4yeHMe nO MporpaMMaM MOAFOTOBKM  Hay4yHO-
neAarorn4ecknMX KafpoB B acnupaHType pe3ynbTaTbl BCTYMUTE/IbHOIO UCMbITaHUA,
MPOBOANMOrO YHMBEPCUTETOM CaMOCTOATeNbHO, oueHuBatoTca no 100-6annbHom
LKane.

BctynuTenbHoe ucnbiTaHMe nNpoBOAUTCA B YCTHOW ¢opMe B  Buje
NHAMBNAYaNbHOro cobecegoBaHMA.

MuHuManbHoe  KoamyecTBo  6annoB,  noATBepxjaioliee  ycnewHoe
MPOXOXAeHne BCTYNUTE/IbHOro nucnbitTaHma, — 51.

B xoae cobecepgoBaHuA nmocTynawoowmnin oteeyvaeT Ha 4 Bonpoca. Pesynbtar
oTBeTa Ha KaxAabln Bonpoc oueHuBaeTca oT O go 25 6annoB no KputepuaM,
npeacTaBneHHbIM B Tabaunue Hwke. O6was cymma 6annoB no  wuToram
BCTYNUTENIbHOrO MCNbITAHUA CKAaAbiBaeTcA U3 6annoB, NOAyYeHHbIX 3@ OTBET Ha
KaXkAbl U3 4 BONpOCOB.

Konunyectso
6annos 3a
KpuTtepun oueHnsaHma
OTBeT Ha
O/IMH BOMNpocC
25 JlaH NoNHbIN OTBET Ha BONPOC.

20-24 JonyuieHa ogHa ownbKa.
OLWNBKM OTCYTCTBYIOT, AONYLLeHbl He 6onee ABYX HEAOYETOB.

13-19 JonyweHa ogHa rpy6as owmnbkKa.
AonyueHa ogHa owmnbKa 1 OT OAHOro A0 ABYX HEA0YETOB.
OWNBKM OTCYTCTBYIOT, UMEETCA OT TPEX A0 NATU HeJ04ETOB.

7-12 JAonyueHa ogHa rpy6as owmnbKa 1 oT ABYX A0 YeTbIpeX HeA04YETOB.
JlonyweHa ogHa owmnbKa 1 OT Tpex A0 NATU HEeJOYETOB.

JonyweHbl oagHa rpybasa m ogHa Herpybas owubka u He 6onee
OAHOro HegouveTa.

OWNOKM OTCYTCTBYIOT, UMEETCSA OT LWeCTU 0 CEMU HeJ0HETOB.

1-6 JonyuieHa ogHa rpybas owmrbKa U OT NATU 40 WeCTU HEA04ETOB.
JonyuieHa ogHa ownbKa 1 OT LWEeCTU A0 CEMU HeA04YETOB.
JlonyuieHbl aBe rpy6ble OWMOKM M OT O4HOrO A0 ABYX HE404YETOB.
JlonyuieHbl ABe OWKNOKU U OT TPEX A0 YeTblpex HeA04ETOB.
JonyuieHbl ogHa rpybas n ogHa Herpybas owubka 1 ABYX AO Tpex




KonunyvectBo
6annos 3a
OTBeT Ha
O/ MH BOMpOC

KpuTtepuun oueHnsaHma

HeA04eToB.
AonyueHo 6onee aByxX rpybbix nam 6osnee fByx Herpy6bbix OWMOOK.
OWwKnBKM OTCYTCTBYIOT, UMEETCA BOCEMb M 60/1ee He04eTOB.

0 OTBeTa HerT.

[laH HeBepHbIV OTBeT.

OTBeT He COOTBETCTBYeT HOPMaM, U3/IOXKEeHHbIM B NMyHKTax 1, 2, 3, 4,
5.

OTBeT Ha BOMPOC CYUTAETCA MOJIHbIM, €C/IN €ro COoAepXaHue MNOIHOCTbIO
COOTBETCTBYeT MpPOrpaMMe, COAEPKUT BCe HeobxoAMMble TeopeTuyeckne $aKTbl U
o6ocHOBaHHbIE BbIBOAbI, COMPOBOXAAETCA MOACHAKOWMMKU npuMepamMn. B oTeeTe
MOKa3aHO MOHMMaHWe OCHOBHbIX MOJIOXKEHUW, COCTaBAAWMX OCHOBY MO TeMe
BOMPOCA, U3/10XKeHNe NOCTPOEHO JI0rNYeCKN NPaBUAbHO, CTUIUCTUYECKU FPAaMOTHO, €
TOYHBIM WCNO/Ib30BAHMEM TEPMUHOMIOTMM NpeAMeTHOM obnactu. [locTynarowmi
AeMOHCTpupyeT cBobogHOe onepupoBaHMe Yy4ebHbIM MaTepuasoM pas/INYHOM
CTeneHn CNOXHOCTU C UCMONb30BaHWEM CBeAeHUA U3 Apyrux obnactein. B oTete
OTPaXXeHO YMeHWe TMpPUMEHATb TeopeTUYeCKMe MONIOKEHUA NPU  BbINOJHEHUM
MPaKTUYeCKMX 3a4au.

[py oueHKe 3HaHWI NOCTYNAKLWMNX YYUTLIBAIOTCA Fpybble OWMOKM, OWNOKKN K
HeAoYeThl.

Ipy6biMu olwmbkamm aBnAOTCA:

- He3HaHWe ornpejeneHUM WU CYLWHOCTU OCHOBHbIX MOHATUM MpeAMeTHOM
obnactv, ¢$OpPMYyANPOBOK YTBepXKAeHWUWA, CxeM U ¢opMya, MNpeAyCMOTPEHHbIX
MPOrpaMMon BCTYNUTE/IbHOIrO UCMbITaHUSA;

- He B/lafleHVe YMEHUAMU U HaBbIKaMu, NPeAyCMOTPEHHBIMU NPOrpaMMON;

- HeyMeHne popMaiM30BaTb NOCTAHOBKY 3a4a4n, BbiI6paTb NPaBU/IbHbIA METOA
W anropuTM ee peLleHus;

- HeyMeHMWe TMpUMEHATb TUMOBble MeTOAbl B MNPOCTENWNX NPUKAAAHBIX
CUTyaumax.

Owmnbkamm cnegyeT cynTaTh:

- HETOYHOCTM OnpeAeneHUn NOHATUW npegMeTHOM obnactu, GOpMYIMPOBOK
yTBepXAeHun, popmyn;

- HepoCTaTo4YHaAa OBOCHOBAHHOCTb NPU AOKasaTenbCTBe (pyHAAMEHTaNbHbIX
NOHATUM;

- He BAaJeHMe O HMM U3 YMEHNIN N HaBbIKOB, NPeAYyCMOTPEHHbIX MPOrpaMMOWN,
HO He OTHOCALLMXCA K rpy6bIM owmnbKam.




HepouyetaMu asastoTca:

- HEIOTMYHOE M Hemnocae0BaTe/IbHOe U3/10XKeHWe MaTepurana;

- HETOYHOCTM B UCNO/Ib30BaHUN TEPMUHONOTMU NpeAMeTHOM obnacTu;

- OTCyTCTBME 06OCHOBAHMW NPY MPUMEHEHUN TEOPETUYECKUX NONOXKEHUN ANA
BbINMO/IHEHUA NPAKTUYECKMX 3ajau.

3. CopeprxaHue nporpaMMbl BCTYNUTE/IbHOIO UCMbITAHUA
3.1. bBuorexHonorua

BeepgeHune

MpeamMeT n 3aga4mn buotexHonormmn. Nctopusa passutmna buotexHonormun. Posb
buoTexHonorMm B WHTEHCUPUKALMM KMBOTHOBOACTBA M  PpacTeHNEeBOACTBA.
OCHOBHble HarnpaB/ieHUsi «CTapon» U «HOBOM» BUOTEXHO/NOrMKN. Hay4yHble LEeHTpbI
no 6uotexHonormmn. MpakTuyeckne pesy/abTaTbl UCMO/b30BaHMA BMOTEXHONOTMM B
Ce/IbCKOM XO3AMCTBe.

O61wwme Bonpockl [eHHasA U KNeTOYHAA UHXKEeHepUA

MonvMepasHas LenHasa peakuma n eé npuMeHeHne B buotexHonorun. Cuctema
Mep 6nobes3onacHOCTU NpU NPUMEHEHUN TPaHCreHHbIX OpPraHM3MoB. baHKM reHos,
Mony4eHHble Ha OCHOBe PecTpPUKLMOHHBIX ¢pparMeHToB [HK reHoma u ¢ nomoubio
KAHK. buotexHonormm Ha ocHOBe W30AMPOBaHHbLIX MpoTONAAcToB. BbigeneHwue,
Ky/NbTUBMPOBaHME N UCMNO/b30BaHMe npoTtonaactoB. Cnocobbl ppaKLMOHMpOBaAHUA
KNeTOK W NpOTON/aacToB. BeKTOpbl reHHOM MHXeHepunm M MX OCOB6eHHOCTWU npu
paboTe ¢ KneTKaMu HaKTepUI, XMBOTHbBIX U pacTeHU. Tmbpuamsauma comaTmyeckmx
KNeTOK. BO3MOXHOCTU 1 orpaHunyeHns mMeTosa rmbpuamnsaumm knetok. N’mbpmngomsi.
NMMyHOpepMeHTHbI  aHanu3 (MDA) u ero npuMeHeHWe B 6BUOTEXHONOMUW.
KneTo4yHble TeXHONIOrMN B CO3A4aHUM FEHETUYECKOro pasHoobpasua M LieHHbIX AR
cenekunn ¢$opM pacTeHuUU. DKOHOMUYECKMEe, KOMMepYecKue U MpaBoBble acneKThbl
Pa3BUTUA KNETOYHbIX 6BUOTEXHONOTMI. KneTouHble TeXHON0rnn 1 pbiHOK. Mopdo- 1
OpraHoreHHble Ky/bTypbl KJeTOK, W pereHepauua pacTeHuin. [lpuHuununanbHas
CXeMa Nosly4eHMA TPAHCreHHbIX C/X NBOTHbIX. CoxpaHeHne reHo$poHAa OpPraHM3MOoB
(KonnekumMm w reHHble 6aHKM). BaHKM 3apoAblweBOl niasMbl M MpobaeMma
coXpaHeHus  6uopasHoobpasma. CTpaTerma  MCNONb30BaHWUA  TPaHCreHHbIX
YKUBOTHbIX, NPOAYLUPYHOLLMX BUONOrNYECKM aKTUBHbIE BeleCTBa TEXHONOMMYECKOro
Ha3Ha4yeHnA. TOTUNOTEHTHOCTb COMAaTUYECKMX U NONOBbIX KNETOK U ee 3HavyeHue AnA
nonyyeHns rubpuaHbIX opraHu3mMoB. @DepMeHTbl reHHoW UHXeHepun. [HK-
nonvMMepasa v peseptasa, UX MpMMeHeHne Ana cuHTesa BTopon uenun kHK.

buoTtexHonormsa B nponsBoAcTBe NULLEBbIX NPOAYKTOB



Buabl cbipbi M XMMWYECKMW COCTaB OTXOAOB nepepabaTbiBaroLen
MPOMBILLIEHHOCTW. BruoTexHonornyeckme npoLiecchl npu Noay4YeHUM
KMCNOMONOYHBbIX MPOAYKTOB, Cblpa, C/AMBOYHbIX W  PaCcTUTENbHbIX  Maces.
buoTexHonornyeckme npoueccbl MNpU MPOU3BOACTBE U  aNKOr0/bCOAEPMKALLUNX
HanMTKoB (CNUpT, BUHO, NMBO). MoNyYeHUe CNUPTA M3 YIEBOALOB U PYroro CbipbA.
broTexHonornyeckme npoueccsl Npy KOHCEPBUPOBAHMUM NOAOO0BOLLHON NMPOAYKLMU
(KBaweHwue). BUOTEXHONOrNYECKME MPOLLECCHI MPY MONYYEHWUM TIOKO3bl, MHBEPTHbIX
caxapoB W nogcnactuteneini. buotexHonornyeckme npoueccbl nNpu MpPOU3BOACTBE
aMUHOKUCNOT, OPraHNYecKux KUcnoT, ButaMmHoB n BAB. ®epMeHTbl, nony4yaemsble
MUKPOOHBIM CUHTe30M. Mcnonb3oBaHWe aMuaas, npoteas M /vnas B MULLEBOM
npoMmbiwneHHocTU.  MMMobunmsauma  depMmeHToB.  [uweBble  NPOAYKTb U
KOMMOHEHTbI, MO/ly4aeMble C MOMOLLb0 UMMO6WUIM30BaHHbIX pepMeHTOB. puMepsl
peasibHbIX MPOU3BOACTB. BbigeneHve, OYMCTKA W KOHLEHTPUPOBAHUE LieNeBbIX
MPOAYKTOB MUKPOBUONOIrMYECKOro CMHTE3a. Tunbl GBUOTEXHONOrNYECKUX NPOLLECCOB
M CBA3@HHblE C HUMU Pa3/iMumsa B cxeMax npom3BoacTBa. OCHOBHbIE POCCUIACKUE U
MeXAYHapOAHble LeHTPbl XPaHEHUS KONJIEKLMOHHbIX KY/JbTYp MUKPOOPraHW3MOB.
MaTepuanbHblii M dHepreTMyeckuin 6anaHc OGUOTEXHONOrMYECKMX MPOLLeCCOB.
buoTtexHonorna  TBepAo0dasHOro KynbTUBMPOBAHWUA  MWUKPOOPraHU3IMOB  A/A
nony4yeHusa GepMeHTHbIX NpernapaToB, OPraHUYeCKUX KUCNOT. VICTOYHWKN yraeposa,
a30Ta, MWHEpasIbHOro MUTaHUA U CTUMY/NATOPOB POCTa KNETOK, MpUMeHseMble B
6rnoTexHonornyeckom npomnssoactse. NpuMeHeHne BUOTEXHONOTMM B MPOU3BOACTBE
nuweBoro 6eska.

BuoTtexHonorua npenapaToB A8 3eMAeAeNuA 1 3aLmUTbl pacTeHUN

OcobeHHOCTU BMOTEXHONOMMM NpYU HApaboTKe SHTOMOMATOrEHHbIX BUPYCHBbIX,
rPUBHbIX 6GaKTepuasbHbIX MpenapaToB Aas 3awWuTbl pacTeHun OcobeHHOCTU
6uoTexHoNOrMN MpU  NoNyveHUU 6GaKTepuasbHbIX MpenapaToB AAA  3aWUTHI
pacteHuMri. CxeMa HapaboTkum npenapatoB Ha ocHoBe Bacillus thuringiensis B
pepMeHTepax  (rny6uHHOe  KynbTuBMpOBaHMe).  [MokasaTesM  KavyecTBa
6uonpenapatoB. Oco6eHHOCTM NPOU3BOACTBA FPUBHbIX NpenapaTtoB. Ocob6eHHOCTH
M OCHOBHble crnocobbl HapaboTKM BUPYCHbIX npenapatoB. Ky/abTMBMpOBaHMe
6aKTepui-aHTaroHMCTOB ANA co3aaHusa H6akTepuanbHbIX nNpenapaToB AnA 60pbbbl C
6onesHaMmn pacteHuii: Pseudomonas Muorescens, P. aureofaciens, Bacillus subtilis.
bruoTexHonornyeckme ocobeHHOCTUM NPUroTOBAEHUA 6GuornpenapaToB Ha OCHOBe
UBbIX KYNbTyp rpuboB-aHTaroHuctoe (Ha npuMepe Trichoderma viride). Ponb
H6akTepuanbHbIX yAOOpPEeHU B 3awWuTe pacTeHUW u 3emnegenvu. buotexHonorus
KYy/IbTUBMPOBAHUA a30ToUKcMpytowmx Haktepuii (p. Agrobacterium, Azospirillum,
Flavobacterium un ap.) v nonyyenusa 6akTepuanbHbIX YA06pPEeHMIA Ha MX OCHOBE.
buoTexHonornyeckme ocobeHHOCTM HapaboTOoK MuKorepbuunaoB. MeTtogpbl
6uoTexHoNOrMn, UCNo/Nb3yeMble NPU  MONYYEHUU CUHTETUYECKUX aHasioros



$epoOMOHOB 1 ApPYrux perynaTopoB pocTa U pa3BUTUA HaceKoMbix. OcobeHHOCTU
nonyyeHma 6uonpenapatoB Ha OCHOBE MUKPOGHbIX TOKCMHOB, WX OCHOBHble
CBOWMCTBA. JTanbl Ky/lbTUBMPOBAHMA HaceKOMbIX WU Kreuwien. CxeMa pas3BejeHUA
TpuUxorpammsbl. Kputepumn KayectBa nony4eHHON KynbTypbl XULHMKA. boTaHnyeckme
nectuuuabl (npenapatbl, AelCTBYlOLWEE BELeCTBO, pacTeHUe-NPOAYLEeHT, O6beKT
MULWeHN). TPOU3BOACTBO AHTUOMOTUKOB ANA 3alMThl pacTeHU. BuoTtexHonorus
MPOU3BOACTBA PEryaATOPOB POCTa, Pa3BUTUA U Pa3MHOXEHUA HaceKoMbIX. [puMepbl
npenaparos.

BuokoHBepcus ceNbCKOXO3ANCTBEHHON NPOAYKL UM M OTXOA0B nepepaboTku

Obwme BONpocbl TexHONOrMM 6MOKOHBepCcMU. TeopuAa M MpaKTUKa W
nepcnekTmeBbl  6uokoHBepcun.  O6bekTbl M MeToAbl  BMOKOHBEpCUW.
MuKpoopraHusmsl, BbicluMe rpubbl, PpepMeHTbl KaK MHCTPYMeHTbl 6MOKOHBEpCUU.
Ycnosna Hambonee 3¢pPeKTUBHOrO WUCMNO/b30OBAHMA MUKPOOPraHW3MOB, BbICLUMX
rpubos, ¢epmeHTOB. lNyTN ONTUMM3aLMM NPOLECCOB. XapaKTepUCTUKa OCHOBHbIX
MpoLeccoB, WCMO/Ab3yeMbiX B 6OGUOKOHBEPCUMM PaCTUTENbHOro  CbipbA. Bugbl
npoueccoB B 6uokoHsepcun. ObopyaoBaHue ANA KUAKOro, TBepAodasHOro u
CMelleHHOro BapuaHTa 6uokoHBepcun.  Knaccudukauma U KOMMJIEKCHasA
XapaKTepUCTUKa CbipbA MPUrOAHOIO B 3KOHOMWUYECKOW WM IKONOTMYECKOM CxeMax
6rnokoHBepcun. MNpuknagHblie BONpochl 6UOKOHBepCcUK ANA pelleHna npobaem AMNK B
cucteme  aHeprocbeperarolmx,  3dKoMOrMyeckn  6es3onacHblX, IKOHOMMUYECKMU
3pPeKTUBHbIX OUOTeXHONOrMN. TexHoNAorma noayvyeHUA OGUOKOHBEPCUOHHbIX
MPOAYKTOB Ha OCHOBe PpacTUTENbHOrO  CblpbA  ANA  UCNO/Mb30OBaHUA B
KMBOTHOBOACTBE, pacTeHMeBOACTBe. TexHON0rna 6MOKOHBEPCUMOHHBIX MPOAYKTOB
ANA  6nosHepreTMKM w  3Kosormm Ha 6ase OMOKOHBEPCMOHHBIX MPOLLECCOB
PacTUTENILHOIO CbIpbA.

buokoHcepBaHTOB

TeopeTuyeckune OCHOBbI KOHCepPBUPOBaHWA. Broxmmnyeckme 7
MUKpOOMONOrnyecKkme napaMeTpbl  YCMEeWHOro OMOKOHCEepBMPOBaHUA.  Buabl
6uokoHcepBaHTOB. [lpuHUMN AeWCcTBMA 6GMOKOHCEpBAHTOB. MUKPOOPraHusMsl,
ncnosnb3yemblie ANA NONYyHeHUA GBUOKOHCEpBAHTOB. TeXHO/NOIMA Ky/JbTUBUPOBAHMA
MUKPOOPraHusMoB AnA noay4vyeHna 6uoKoHcepBaHTOB OpraHMyeckne KUCAOTbI
MUKPOBHOro  CuHTesa. Knaccnéukauyms. TexHonorns MCNo/ib30BaHMA.
BrMoOKOHCepBaHTbl ANA KOHCEPBMPOBAHWA KOPMOBOro cCbipbA. Cui0coBaHMe Kak
cnocob npupoaHoOro 6MOKOHCEepBUPOBaHUA. TexHoNorna cunocoBaHuA. MoboyHble
NPOAYKTbI nepepaboTknM c/x nNpoAyKUuMK. XapaKTEepUCTMKA WUX KaK CblpbA AAA
nonyvyeHma ¢yHKUMOHaNbHBIX MNPOAYKTOB Ha OCHOBe 6GWOKOHCEpBMPOBaHMA.
TexHOMOrMYeCcKaa CxeMa WCMO/Jb30BaHWUA KOHCEPBAHTOB B CUCTeMe MoAyYyeHud
PyHKLMOHaNbHLIX 6buonpogykToB OCHOBHOE TexHo/MOrMyeckoe obopyaoBaHue AN
nonyvyeHnsa QYHKLMOHANbHLIX 6MOMPOAYKTOB Ha OCHOBe 6GWOKOHCEpPBMPOBAHMA.



MHHOBaLMOHHbIE TexHo/MorMn nepepaboTkM OTx0A0B 6GMOMAcChl C NOMOLLbHO
6MOKOHCEpBaHTOB. JKO/IOFMYeCKMEe acneKkTbl MCNO/b30BaHUA OMOKOHCepBaHTOB B
ATlK.

TexHONIOrMA KOPMOB U KOPMOBBIX A406aBOK

®yHKLMOHaNbHOE Ha3HaYeHWe 3e/1eHbIX KOPMOB WM MyTUM UX OMTUMU3ALMUMW.
®yHKLMOHaNbHOE Ha3HavyeHWe rpy6bIX COYHbIX M MYTU UX ONTUMM3aL UK. TeXHONOrUSA
nepepaboTKM KOPMOBbIX OTXOAOB PaCTUTE/NIbHOINO MPOUCXOXKAEHUSA XMMUYECKUN
COCTaB, NWUTaTeNIbHOCTb U  GYHKLUMOHA/IbHOE Ha3HaYeHMe KOPMOBbIX OTXOAOB
pPacTUTeNbHOro NponcxoxaeHua. PyHKLMOHabHOE Ha3HaYeHNe KOPMOB XMBOTHOIO
MPOUCXOXAEHNA. TexHONOorma npoOU3BOACTBA KOPMOB MUKPOOMOIOrMYECKOro
MPOUCXOXKAEHUSA. XUMU4yeckui cocTaB 7 MUTaTeNbHOCTb KOpMOB
MUKPOOMOSIOrMYECKOrO  NPOUCXOXAeHUA.  DYHKUMOHaNbHOe  Ha3HayeHue U
MUTaTeNbHOCTb KOPMOB MUKPOOMONOrMYECKOro MPOUCXOXKAEHUA. Buabl KOpMOBbIX
pobaBok.  TexHonormsa  nNpovM3BOACTBA  KOPMOBbIX  MWHepasbHbIX  A06aBOK
®yHKUMOHaNbHOE Ha3HayeHWe BWUTAMUHHbIX W  (PEepMEeHTHbIX MNpenapaTtoB B
UBOTHOBOACTBE. PYHKLMOHANIbHOE Ha3HaYeHNe aHTUOMOTUKOB B XXKMBOTHOBOACTBE.
CocTaB, Ha3HaYeHne NPeMUKCOB.

3.2.leHeTHKa

Knaccnyeckas reHeTuka

[eHeTMKa KaK HayKa W ee OCHOBHOe cogepXaHue. [lpeAMeT U OCHOBHble
MeTO/bl UCC/IeJOBAHUA FEHETUKMN.

PackpbITb cogiepaHue NOHATUIA: FeH, FeHOTUMN, HacieACTBeHHasA MHopMaLumsa,
deHOTUN, HacneACTBEHHOCTb, WM3MEHYMBOCTb, HOPMa peakuuun, HacneaoBaHUe.
dakTopbl 3B0IOUMM NO [lapBUHY.

OHTOreHeTn4yeckas n ¢unoreHeTndeckas agantaumm. ®oH n paktopsl oTbHOPA.

MonekynspHbole OCHOBbl reHeTUKU. CTPYKTypa W PYHKUMA HYKAEUHOBBIX
KUCNOT.

Penankaumna Monekynol AHK no YoTcoHy v KpuKy M B CBeTe COBPEMEHHbIX
npeAcTaBAEHUN.

[eHeTMYeCKN KO M ero OCHOBHble CBOMCTBA.

Tunbl PHK 1 ux dyHKumnn.

CuHTe3 6eska Nog KOHTpOeM reHa. Perynauua 6uocmHTesa B KaeTke.

MoHornbpugHoe ckpelmBaHme npy NOJHOM U HEMONHOM AOMUHMPOBAHUMN.

AHanunsupytoliee 1 BO3BpaTHOE CKpellBaHMe MOHornbpuaa.

AnrnbpuaHoe ckpelmBaHe Npn NOJAHOM JOMUHUPOBAHUMN.

AvrnbpugHoe ckpelymBaHme Npn HENOJHOM JOMUHUPOBAHWMN OAHOrO reHa.

AvrnépugHoe ckpelmBaHme Npu HeNOJIHOM JOMUHUPOBAHUN [BYX MeHOB.



AHanusupyioliee 1 BO3BpaTHOE CKpelLMBaHue anrnbpuaa.

HeannenbHoe B3anMoAencTBue reHoB, KOMMN/eMEeHTapHOCTb.

HeannenbHoe B3anMoAenCTBUE FeHOB, 3MMCTas.

HeannenbHoe B3anMoAencTBUE F€HOB, NOAMMEPUS; MOATUMbI MOJIMEPUN.

HacnepgoBaHne KonnyeCcTBEHHbIX NPU3HAKOB. TpaHCrpeccus.

[MoHATMe o cuenneHnn reHoB. [losHOe W HemonHoe cuenieHne reHoB
(npuBecTun npumepsi).

LiuTonornyeckume OCHOBbI HacneACTBEHHOCTHU

OnpegenexHve mutosa. ®asbl MUTO3a.

OnpepgeneHve Menosa. Pasbl Menosa.

KpoccuHrosep. HYactoTta KpoccnHrosepa. [eHeTUYeCKMe KapTbl XPOMOCOM.

leHeTuKa npusHaka UMC.

HacnegoBaHue Npu3HaKoB, CLeNeHHbIX C N0I0M (reModuans, AanbTOHNU3M).

[MOHATME O YWCTbIX, MHOpPeAHbIX JIMHUAX, 3aKpPenuTenx CTEePUIbHOCTU U
BOCCTaHOBUTENAX GEepPTUIBHOCTW.

MoHATMe M KnaccndumKkauma MyTaumin. CrnOHTaHHbIE UM MHAYLMPOBaHHbIE
MyTauuu. 3HavyeHue ANA 3BOJOLUUN U CeneKkuun. XuMuydeckme u ¢Pusmnyeckue
MyTareHbl.

[eHHble MyTauun. HOHCEHC U MUCCEHC MyTauuu, TPAHCBEPCUUN U TPaH3ULUW.
MHOeCTBEHHbIN annennsm.

XpPOMOCOMHble MyTauuu: HexBaTKu (geneuun, geduweHcum), Aynavkaumm,
MHBEPCUM, TPAHCNOKALUK, TPAHCNO3ULUK (MHCEpPUMSA, TPAHCMO3O0HbI).

FeHOMHble MyTauun: Fanaongma, aHeynaomauns, NOMNAONANA.

OcobeHHOCTM peHOoTMNa aBTOMOIMMIONAOB N UX UCMO/b30BaHNE B Ce/IbCKOM
XO3fMCTBe.

ABTOTeTpanaonama U aBToTpunaongma. Metoapl NoayvyeHUsA, 0CO6EHHOCTU
$eHoTMNA, NCNONb30BaHNE B CeIeKLUN.

Fannaonama n ee 3HavyeHne. MeToAbl NONyHEHWUA ranionsios..

Annononvnaounausa, MeToAbl MONYYEHWUA, 3HayeHWe ANA  IBOMOLUM U
ceneKunm.

MoHATMe 6MoNOrMyeckoro BMAA W OTAANEHHOW TMbpuAM3aLMK OTANYUSA
oTAaNeHHOWN rmbpuansaumm ot BHyTPMBMAOBOWN. Liesin nCcnoab3oBaHMA MEXBUAOBOM
rmbpugmsaunn.

[@HOMHBI aHannM3 M ero CyWHOCTb

CUHTE3 M pecuHTe3 BUAOB.

MHUYXT,  WHO6pMAWHT,  WHOpeAHbIM  MUHUMYM,  UHOpeaHas

genpeccua. leTepo3nc M ero reHeTuyeckue nMpUYMHBL.  Tunbl

reTeposnca Tunbl reTepO3nCHbIX TM6PUAOB N CXEMA UX NMONYYEHWA.



MoHAaTne o nonynauun, reHodoHge. lNaHMUKTMYecKasa nonynauua.

3akoH Xapau-BanHb6epra.

McTopua pasBuTUA reHETUKMN.

OcHoOBHble 3Tanbl CTaHOB/IeHWe reHeTUKN. [peaMeT reHeTUKN. KpaTKuin ovepk
pa3BuUTUA reHeTUKM B Poccumn. OCHOBHbIE 3Tanbl CTAHOB/IEHUA FEHETUKMN.

CrpoeHne n ¢PyHKLUMU XPOMOCOM. MUTOTMYECKME XPOMOCOMbI. [eTepo u
3yxpomaTtuH. KoMnakTusaumna xpomatuHa. Tenomepbl. CTpoeHne LieHTpoMepsbl. Tunbl
XpoMocoM. KapTnpoBaHue. XpOMOCOMTHbIE KapThl.

Tunbl pasMHOXeHUA. [eHeTUYeCKM KOHTPO/b MUTO3a M Meno3a. Menos y
raniouaoB, NONUNJIOUAOB M OTAaNIeHHbIX TMOpUAOB.

Bbuonornyeckoe 3HayeHne MuTO3a M Menosa. OTaMyYMe MUTO3a OT MeKnosa.
CobbiTua npodasbl 1 Menosa. Kntoyesble cobbiTA MUTO3a U Melro3a. KoamyecTso
reHOB, Y4YacCTBYIOLWMWX B FEHETUYECKOM KOHTpPO/Je MUTO3a U Menosa. [eHeTu4eckune
Konnekumn. leHeTMYeCKMn KOHTPOAb MUTO3a U Meno3a. OCHOBHbIE 3Tanbl KOHTPOIA.
5. CuHancuc XpoMocoM. [pUHUKUMBI PacXOXAeHUA U KOMOMHALMM TOMO/IOTUYHBIX
XPOMOCOM.

Meio3 y noannaongos. OcobeHHOCTM aHadasbl B Meilo3e B MOANNAOUAOB.
Pa3anyHble TUNbI accoLmaLmin XpOMOCOM.

XpoMocoMHas Teopusa HacneacTBeHHoCcTU. KpoccuHrosep.

MUTOTMYECKNI KPOCCUHIOBep. LinTonornyeckoe JokasaTenbCTBo

KPOCCUHroBepa.

MyTauunoHHas Teopusa U KnaccupuKauma MyTaLun.

XPOMOCOMHble nepecTpouKWU. [eHeTU4ecKMe U COMaTUYecKue MyTauuu.
CrnoHTaHHble M WHAYUMPOBaHHble  MyTauuMu.  XPOMOCOMHble  MyTauuwn.
Knaccndpukauyma.

MNonunnongma.  Asto-annononunaongma.  VICKycCTBeHHOe  noay4eHue
nonvnaonaos. AHeynaoanaua. Naniovana. Metogbl Noay4YeHUsa NOAUNAONAOB N UX
naeHTubmKaums.

[eHeTnYecknh aHanus. KapTupoBaHue reHoB. Llean v 3agayum reHeTu4eckoro
aHanusa. [lonyvyeHne wMyTaumn. Jlokanusauma reHa B rpynne cCuUenaeHus.
KapTupoBaHne reHOB C TMOMOUbIO XPOMOCOMHbIX MnepecTpoek. MeToabl
aHeyrnno/HbIX TeCTEepOB.

CoBpeMeHHas reHeTUKa

Ponb AAHK B HacnepcTtBeHHoCTU. CTpyKkTypa AHK 1 penavkauua. MexaHun3Mmsl
penankaumn. OTKpbITUE U KnaccudUKaLUA MOOBMAbHBIX FeHeTUYeCKMe 3/1eMeHThI.
®DyHKUMOHaNbHOE 3Ha4vyeHue MOOWU/bHBLIX 3/1eMeHTOB. PerynaTopHas 4acTb reHa.
CTpyKTypHasa 4actb reHa. lomonorua reHos. [lceBgoreHbl. PacnonoxeHve reHos B
XpPOMOCOMaX 3yKapwuoT.



FeHoMuka. OCHOBbI, 331341, 06 BEKTbI UCCAEAOBAHUA.
Crpyktypa u opraHusauma reHoma. Ctpyktypa AHK, PHK. leHeTuyeckum

Koa. MexaHu3Mbl penavkaummn. feHeTudecknin kog. CBOMCTBA reHEeTMYECKOro Koaa.
eHOMMKa - HayKa O reHax.

Mo6unbHble reHeTUYECKUe 3/1eMeHTbl reHoMa. OTKpbITUE U KaaccubumKaumsa

MO6U/IbHBIX 371eMeHTOB. MobuibHble 371eMeHTbl Yy 3yKapuoT. DyHKLMOHanbHOe
3HaYeHne MOBUbHBIX 3/1€MEHTOB.

»

® N o U

leHeTuKa

[eHeTMKa KaK Hayka W ee OCHOBHOe cojepxaHue. [lpegMeT M OCHOBHble
MeTO/bl UCC/IeJOBAHUA FEHETUKMN.

Penaukauymna AHK, MexaHn3Mbl 1 ee 6UOI0rMYECKOe 3HaYEeHMeE.

PackpbiTb  cogepXaHuMe  MOHATUW: reH, T[eHOTWM, HacaeACTBeHHas
nHpopMauua, ¢eHoTun, HacneACTBEHHOCTb, Hac/iefoBaHMe, U3MEHYMBOCTb,
HOpMa peaKkLuu.

XPOMOCOMHbIe MyTauWUKU: HexXBaTKW, AYNAuKauuu, WHBEPCUM, TPaHC3IULUU
(MHCepuWA, TPAHCNO30HbI), TPAHCIOKALUK.

MeTozabl NONy4YeHUA U BblAeNeHUA NOANNAOUAHBIX GOPM

[eHOMHbIe MyTauuun: rani1ouamua, aHeynaonamsa, noannaonaus.

HykneunHosble kucnotel. Monekyna IHK. Onpegenenue, byHKumn.
OcobeHHOCTM PpeHOoTUNa aBTOMOAUMNIONAOB N UX UCMONb30BaHNE B CE€/IbCKOM
XO3AMCTBe.

®epTUABHOCTD N XU3HECMOCOOHOCTb MblabLUbl. MeToAbl onpeaeneHuUs.
Mcnonb3oBaHue B CeNeKLMOHHOM NPaKTUKe.

10. ®akTopsl 3BOAOLMM NO [lapBUHY.
11. NMoAaBMXKHbIE reHeTUYEeCKME 3/1eMeHTbl. PaboTbl b. Mak - KAMHTOK.
12.MonekynsapHble OCHOBbl reHeTUKU. CTPyKTypa W (PYHKUMA HYKNENHOBbIX

KUCNOT.

13.MeToAbl NONY4EHNA N BbIBEAEHUA NOAUMNOUAHBIX GOPM.
14.HeannenbHoe B3auMoOenNCTBME FreHOB. DMNUCTA3.

15. AsTonoaunnonaua. Metozbl NONy4YeHUA. 3HaYEHUE 418 CeNeKL M.
16.TeHeTUYeCKMN KOA, 1 ero OCHOBHbIE CBOMCTBA.

17. HeannenbHoe B3aMMoAenCTBUE FreHOB, MOINMEpPUA

18.Moannnongmna. Ee 3HaveHne ana cenekumm pacteHnin. Tunbl NOANNAOUAOB.
19.HacnegoBaHue KOAMYECTBEHHbIX MPU3HAKOB. TpaHcrpeccus.
20./13MeHeHnA B Yncne XpoMoCoM. Jynonama n aHeynaonams.
21.Tannonaums. NonyyeHune, 3Ha4YeHNe ANA FEHETUKN N CeNeKLMN.
22.KpoccmHrosep. HactoTa KpoccMHroBepa. [eHeTUYeCKME KapTbl XPOMOCOM.
23.NMonvnnonabl. ba3osBble XapaKTEPUCTUKN. 3HAYEHME ANA CeNEKLUN.



24.leHeTuKa npu3Haka UMC.

25.eTepo3nc 1 ero reHeTUYeCKUe NpuUYnHbLL. TUNbl reTeposunca.

26. ®epTUNBHOCTb MeXBUAOBBIX TMHpUA0B. MpuinHbl 6ecnaogua rmbpnaos u

MeTO/Abl NPeOoAO0/IEHUA.

27. Ahnonoaunaonauna, MeToAbl MNOJydYeHUA, 3HadyeHne ANA  3BOJOLUK WU
ceneKkyumu.

28.3aKOHa TrOMONOrMYeCKUX PAAOB HaCIeACTBEHHOW W3MeHYMBOCTU. Ero
3HaYeHne ANA reHeTUKM N CeNeKL MU pacTeHUN.

29. MobunbHble reHeTMYeckMe 31eMeHTbl? KTO OTKPbIN M Ha KakoM obbekTe
MOBUNbHbIE 3/1EMEHTbI.

30. l'eHoMuKa. ba3oBble onpeaeneHnsa, 061acTn NCNONb30BaAHMA.

3.3. DHTOMONIOIrUA

BBegeHue B 3HTOMO/IOTUIO

1.  SHTOMONOrMA Kak Hayka u ee cogepXaHue. [lpegMeT 3HTOMOJIOIUN,
PO/Ib HACEKOMbIX B MPUPOAE U UX 3HaYeHUe A/1A Ye/l0BeKa.

2. WcTtopus  SHTOMO/IOrMKM, OCHOBHble  AOCTMXKEHUA  MUPOBOM M
oTeyecTBeHHOM 3HTOMosormnM B XX - Havyane XXl Beka. 3agaum obwen u
MPUKNAAHON SHTOMOJIOTUW. DHTOMONOTMYECKMe AUCLUMAUHBL U pa3fjensl
3SHTOMONOIUMN.

3. [lonoxeHuve HACEKOMbIX B CUCTEMe YNeHUCTOHOrnx. CoBpeMeHHble
npeAcTaBAeHUA O MPOUCXOKAEHUN HACEKOMbIX U UX CUCTEME.

Mop¢onorusa n aHaToMus HaCEKOMbIX

4. CrpoeHue Tena M NOKpoBoB. [logpasgeneHne Tena Ha CerMeHTbl U
TarMbl. MOKpoBbI U UX GYHKLMA Y HACEKOMBIX.

5. Xenesbl. Knaccndukauma ceKpeTUpyroWmMX CTPYKTYp M OPraHos.
JK30KPUHHbIE N 3HAOKPUHHbIE XKeNe3ncTble CTPYKTYpPbl. JIMHOYHbIE, CMa304Hble,
C/IIOHHbIE, annoTpoduyecKue, LWENKOOTAENNTENIbHbIE, BOCKOBbIE, J1IaKOBbIE,
naxy4ue, A40BUTblE N PePOMOHHbBIE enesbl.

6. Ckenetr u MycKynatypa. [lepBuyHasa wn BTOpPUYHAA CerMeHTauus.
CoefnHeHMe MbilL, C MOKPOBaMU Tena.

7. VIcxopHbIM NnaH CTpPOeHMA pOTOBOro annapata HaceKoMbiX. OCHOBHble
TUMbl POTOBbLIX anNMapaToB (FPbI3YLWMIA, AVKYLLE-COCYLMI, KOOLE-COCYLLNNA).
AHTEHHbI, OCHOBHbIE U CNeLMain3MpOBaHHbIe TUMbl AaHTEHH.

8. TpyAHble cerMeHTbl U KOHeYHOCTU. CKeneTHble OCOBEHHOCTU FPYAHbIX
cerMeHTOB. [lepexos OT FOMOHOMHOW OpraHuM3auun K reTepoOHOMHON B CBA3WU C
NOKOMOTOPHOWN yHKUMen Kpbiia. PyHKUMOHANbHbIE TUMbI KOHEYHOCTEN U UX
cneunannsaums B CBA3N C 06pa3oM XU3HM.



9. Kpblno, ero ctpoeHune n npovcxoxgeHune. CknagabiBaHue, pacnpasiaeHume
N cuenneHne Kpbiibes. Crneunannsauma NTepoTopakca B pasHbliX OTpAjax.

10. bprowHon otaen. CermeHTapHbii cOCTaB OprowKa U CTpoeHue
6ptowHOro cermeHTa. bplolHble KOHEYHOCTW, He CBA3aHHbIE C Pa3sMHOXeHUeM:
6ptowHble Horn Protura, npuaaTkM npereHuTasbHbIX cermeHToB Thysanura,
6ptowHble npuaatkn Collembola, TpaxenHbie xabpbl, 6plOLWIHbIE HOTU TyCeHuL,
MprAaaTKM NOCTreHNTaNbHbIX CErMeHTOB. 3BOOLMA OPIOWHOro oTAena.

11.  HapyxHble nonoBble opraHbl. [1os0Bble NMpUAATKM CaMLIOB N CaMOK, UX
MoANPUKALMKM U 3HaYeHNe B CUCTeMATUKe HaceKoMbIX. XKano nyensl.

12. TMuweBapuTenbHbid annapat. CTpoeHue MuLEeBapUTENbHON CUCTEMbI.
BHekMweyHoe nuuweBapeHne. Poab CMMOMOTUYECKMX MUKPOOPraHuM3MoB B
YCBOEHUN TPYAHO paclleninieMon pacTUTeNbHOM NULLK.

13.  [AbixaHne. Ocob6eHHOCTN AbIXxaTeNbHOW CUCTEMbl HaceKoMbiX. CTpoeHume
Ablxaney, WX 3aMblkaTenbHOro wu ¢uabTpytowero annapartos. [bixaHne w
perynauuna TemMnepaTtypsl Tena.

14. KpoBeHocHaa U BblgenutenbHaa cuctembl. CoctaB U yHKUUA
reMoanMsl, TUNbl U PyHKUMA reMoumToB. [TepukapanansHolie kKneTkn. CTpoeHue
N GYHKLMA ManbnNUrneBbiX COCyA0B, NabuanbHble xenesbl. HedppouunTbl 1 gpyrue
OpraHbl HakoneHnA. XKXupoBoe Tesl0, ero CTpoeHMe 1 Ha3HayeHue.

15. HepBHasa cuctema. O6WmMIM NaaH CTPOEHNA U OCHOBHbIE NoApa3e/ieHns.
[ONOBHOM MO3r M OCOBEHHOCTU ero CTPOeHUA y OO eCTBEHHbIX HAaCEKOMbIX.
BprowHan HepBHaA LenoYKa, KOHLEHTPaLNA HEPBHOW CUCTEMBI.

16. OpraHsl 4yBCTB HaCeKOMbIX. Knaccndumkauyms peLenTopoB
(akcTepouenTopbl, nponpuouenTopbl). OCHOBHble TWUMbl CEHCUAN HACEKOMBIX.
CTpo€eHWe OpraHOB 3peHUs HAaCeKOMbIX (C/I0XHbIE M NMPOCTbIE FNa3a, AOPCasbHble
W NaTepasnbHble rNasKu)

17. Tonosas cucteMa n pas3MHoXeHue. CTpoeHWe NONOBOM CUCTEMBI CaMLd
M caMku. Cnocobbl pa3sMHOXEHUA HAaCEKOMbIX: MON0BOe, 6ecnosioe (MapTeHoreHes
VM NeloreHes) U XUBOPOXKAEHNE.

Buonorus n pusmonorna HacekoMbix

18. SmbpuoHanbHoe  pa3BuTMe, MeTamopdo3. Tunbl  MeTamopdo3a
HaCeKOMbIX U UX MoANPUKaLMK.

19. TlopMoHanbHasa perynauma Metamopdosa M Auanaysbl. JHAOKPUHHbBIE
OpraHbl HACEKOMbIX: HEWPOCEKPeTOpHble K/AeTKKW, MNpOTOpaKaibHble >Kenesbl,
npunexaime Tena, peTpouepebpasbHbii KOMMNAGKC W MNepucuMnaTuyecKme
OpraHbil.

CucrtemaTrka HaceKoMbIX

20. OcobeHHOCTM OpraHusauum CTPEKO3 U MOAEHOK WU UX MOJIOKeHue B

CUCTEMe KpblNaTbIX HACEKOMBbIX.



21. XapaKTepucTuka TapakaHOOb6pa3HbIX. TapakaHbl, 6oromonsl,
rpuanobaaTnabl U TEPMUTHI.

22. TpAMOKpbIlble HaceKoMble, WX Knaccudukauma w  BaXHeuwume
cemencTBa. Ocob6eHHOCTM pa3BUTMA CapaHYOBbIX, UX IKOJIOTUN N pacCcesieHu .

23. PaBHOKpbl/ble U MOJYXEeCTKOKpPbI/ible HaceKoMble, UX KnaccudpuKkaums,
XapaKTepucTuka noAOTPAAOB, OCHOBHble  HampaB/leHWA  3BOAOLUM U
MpaKTUYecKoe 3HayeHue.

24. YKecTKoKpbinble, uUx 6uonoruyeckne wn MopPosornyeckne 4Yeprbl.
CrcTeMa eCTKOKPbINIbIX, BaXHelL e CeMencTBa.

25. YewyeKpblable, nx MOpdONOrmyeckune 4epThbl, buonorus, nogoTpaaHble

26. rpynnMpOBKN M OCHOBHbIE HaMpaB/JeHNA UX SBONIOLUMN.

27. [iByKpbinble, ux Mopdonornyeckme 4epTbl, 6uonorva, ocobeHHOCTM
MeTaMop¢0o3a 1 cMcTemMa oTpaaa.

28. [lepenoH4yaTokpbiable. [logoTpAabl W BaXHeWluMe  CEeMEWCTBa.
O6LecTBeHHbIe NepenoHYaTOKpbI/bIe.

DKO/10rnusi HACEKOMbIX

29. Cpepa u dakTopbl cpeabl. MpUHLMN CMeHbI cTaumii. X0N1040CTOUKOCTb U
MOPO30CTONKOCTb.

30. MutaHue. Muwa Kak 3Konornvecknin ¢axkTop. MuleBble peXkMMbl U
nuuwesasa cneuyuanmsaumna. PpUYUHBI YCTOMHYMBOCTU PacTEHUA K HACEKOMbIM-
¢uTOodaram 1 nyTu ee NOBbILLIEHUA.

31. /[umanaysa HaceKoMbIX, ee Npu3sHaKku, GopMbl NPOABAEHNA U aAanTMUBHOE
3Ha4yeHwue.

32. /[lMHaMWKa YNCNEHHOCTU HAaCeKOMbIX, ee TeopeTUYeCKne 1 NpuKnagHble
acnekTbl. BCnbIlWKM MaccoBOro pasMHOXEHWA HAaCEKOMbIX, UX NEPUOANYHOCTb U
¢daKTOopbl, ONpesenaoLme Xos BCrbllleK.

33. BpefoOHOCHOCTL U CAHUTAPHO-3MUAEMUONOTNYECKoe  3Ha4veHue
HaCeKOMbIX

34. HacekoMble - BpeauTenu pacTeHWW, WX COCTaB, OCHOBHblE TUMbI
MOBPEXAEHMWMN, SKONI0TrMYeCKme rpynnbl HACEKOMbIX-PuTtodaros.

35. Pasnnume Mexay noBpexaeHMeM M BpeAoOM, MNOHATME 06
5KOHOMMYECKOM Mopore BPeAOHOCHOCTU. POnb KOHCOPTMBHBIX CBA3eM MeXAay
HaceKOMbIMU U pacTeHUAMU B 3BOAOLMU dUTOParos.

36. MHoroagHble BpeauTeNn CeIbCKOXO3ANCTBEHHbIX Ky/ibTyp. OCHOBHbIe
TaKCOHOMMYEKCKME rpynnbl U Mepbl 60pb6bI.

37. BpeguTenn 3epHOBbIX KONOCOBbIX KynbTyp U puca. Cucrema
MepOnNpUATUI NO 3aL4UTe 3ePHOBLIX KY/NbTYp OT BpeAuUTeNeN.

38. Bpeautenn oaHONETHMX U MHOrosneTHMx 6060BbIX KynbTyp. Cuctema
60pbbbl C OCHOBHBLIMU BpeauTeNAMU 6060BbIX KY/NbTYP.



39. Bpegutenn caxapHou cBeknbl. Cuctema Mep 60pbbbl  MpoOTMB
BpeAuTeNIel CBEK/Ibl B Pa3/INYHbIX pallOHaX CBEK0CEAHUA.

40. Bpepgutenn kaptodena u Apyrux nacneHoBbiX KyabTyp. Cucrema
3alWKUTbl NACIEHOBLIX KY/bTYP OT BpeAuUTenen.

41. BpeauTenn OBOLWHBLIX Ky/NbTyp B OTKPbITOM W 3alMLIEHHOM TFpyHTe.
Buonorunsa, BpeOHOCHOCTb 1 Mepbl 60pb6bI C HUMMK.

42. Bpeautenn nnoAoBbiX KyAbTyp. [naBHenwme 3HTOMadarn BpegnTeneu
NAOAOBbLIX KY/NbTYp. PO/Ib 3HTOMOGAroB B CHMXEHUN YNCAEHHOCTU BpeauTesei.
Cuctema Mep 60pbbbl C BpeauTenaMm caga B YC/IOBUAX WMHTEHCUBHOIO
BO3/e/1bIBaHNA.

43. BpeauTenu ArofAHbIX Ky/AbTYp W BUHOrpagHom no3bl. OcobeHHOCTH
6ronornm n NPUHUMNbLI NOCTPOEHUA CUCTEMBI 3alLMUTbl OT BpeuTeNen.

44. Bpeauntenn cybtponuyecknx KyabTyp. OCOBEHHOCTM MX BUAOBOIO
cocTaBa M pacnpocTtpaHeHue B Poccun.

45. Bpeautenn 3epHa W 3epHOMPOAYKTOB TMpU XpaHeHun. MeToabl
obcnefoBaHNA B CKNAACKMX MOMELEHUAX Ha 3ace/IeHHOCTb BpeAUTEeNAMMU.
Mpodunaktnyeckne wn wuctpebuTenbHble MeponpuATUA MNPOTUB  KOMIJIeKca
ambapHbIxX BpeguTenen.

46. JlecHaa 3HTOMO/IOTUA U ee OCHOBHble NpobaeMbl. OCHOBHble Trpynmbl
$uTOoMKCMNodaros n cneynPuKa nx BO34enNCTBUA Ha NeCHble SKOCUCTEMBI.

47. MegunuMHCKaa M BeTepuHapHaa 3HTOMoJsOrnA. HacekoMble-napasuTsl
YyeNoBeKa M MUBOTHBIX, UX COCTaB M OCHOBHbIE NpeACTaBUTeNN.

48. SKonoruyeckue rPYNNUpPOBKU napasuTos. O6auraTtHble n
daKkynbTaTMBHbIe nNapa3suTbl. HaceKkoMble KaK nepeHOCHMKM 6onesHen.
[pupogHble o4arn nHpeKunn.

49. 2SnuaeMMoNornyeckoe 3Ha4eHWe OCHOBHbIX TPYMn MNepeHOCHMKOB
3aboneBaHNn: KOMapoOB, MOCKWUTOB, MOLUEK, MOKPeLOoB, CAenHen, BbICLIMX
ABYKPbIIbIX, 670X M BWeW. 3Ha4YeHWe CUCTeMbl CAHUTAPHO-TUIMEHUNYECKOro
KOHTPO/A B NpeA0TBPaLLEeHNM 3NUAEeMUN.

50. BaxkHenwue MeToAbl 60pbbblI C BpeAHBIMM HACEKOMbIMU: KapaHTUHHbIE
MepONpUATUA, arpoTexHU4YecKMe MeTO/Abl, BHeApeHMe YCTOMYMBLIX COPTOB.
Buonoruyeckme Metoabl, UX OCHOBHble HanpaBAEHUA U NEpPCNeKTUBLI: OXpaHa
MONe3HbIX 3HTOMOJAaros, MX MaccoBoe pasBefileHne U UHTPOAYKLMA. XUMUYeCKue
MeTOoAbl, UX AOCTOMHCTBA W HeAOCTaTKWU. [epcneKkTuBbl 3KOAOrM3auumn CUcTeMm
3aWMTbl paCTEHUN.

KynbTypbl HAaCeKOMbIX, MCMO/Ib30BaHWE HAaCEKOMbIX B SKOHOMUKE

51. Tone3Hble HaceKkoMble. MeAOHOCHaA Myena, LWe/IKOBUYHbIN YepBb, UX
6uonormna n cepbl MCNONL30BAHNA MPOU3BOAUMBIX MMM NPOAYKTOB. HacekoMble-
OMbIZINTENIN: METO/bl OXPaHbl U NOBbIWEHNA 3PPEKTUBHOCTU UX AEeATEIbHOCTH.



52. TexHuyeckaa 3HTOMonoruaA. CosfaHve U BOCMPOU3BOACTBO KY/bTYp
HaceKOMbIX. buonornyeckne OCHOBbI KyAbTUBMPOBAHMA HaceKOMbIX. MaccoBoe
pa3BefleHMe HaCeKOMbIX AN MOJYyYeHUA MPOAYKTOB MUX KU3HeAEeATENbHOCTH,
nepepaboTka 6MOOPraHNYECKNX OTXOA0B, MPON3BOACTBO KOPMOBOIO KMBOTHOIO
6enka n 6uoypobpeHui.

3.4. Dxonorus

1. CBA3b 3KONOMMKU C APYrUMM HayKamu. [JIMCLUMNAMHBI, NOrpaHUYHble C
3KO/10rnen.

2. ®dakTopbl cpeabl 06UTaHWA OPraHWM3MOB (3Konoruyeckue ¢akTopbl):
abnoTunyeckne, bBUOTUYECKME, aHTPOMOreHHbIe.

3. WccnepoBaHue BAMAHUA abnoTnyecknx GakTOpPOB Ha XMBble OPraHU3Mbl
B NPUPOAHbIX N N1abOpaTOPHbIX YCIOBUSAX.

4. TemnepaTypa, KaK 3Ko/s0rmyeckuri ¢aktop: TemnepaTypHble MOpOru
XWU3HW, Ten1006MeH.

5. BauaHue TemnepaTypbl Ha Ouonornyeckme PpuTMbl  pacTeHUn W
UBOTHBbIX.

6. [loMKunoTepMHble W TOMONOTEPMHble OpraHusMbl. TepModuabl
NCcMxXpodubl.

7. Bopa, Kak 3Konormyeckuin ¢akTop. Boga, Kak BHYTpeHHAA cpeja
opraHusma.

8.  DU3MKO-XMMMYeCKMe CBONCTBA BOAbI, KaK cpefbl 06MTaHMA pacTeHUn K
XMBOTHBIX.

9.  MuHepasnbHble CONUN, KaK SIKONOTrMYeCcKnin paktop.

10. BopgHo-coneBon 06MeH OpraHM3MOB B BOAHOW Cpee W Ha CyLue.

11. Ta30BbI cOCTaB COBpeMeHHOM aTMocepbl NaaHeTbl 3eMAA.

12. Kucnopog, Kak akonormyecknn Gpaktop.

13. Ta3006MeH B BOAHOW M BO3AYLIHOW Cpeje.

14. OcHOBHble aganTaunn pacTeHNN N XUBOTHbIX, CBA3A@HHbIE C AibIXaHNEM.

15. CBerT, KaK 3KoNornyecknin pakrop.

16. CneKkTpanbHbIM COCTaB COJIHEYHOro WU3NyyeHuA. buonormyeckoe
AeVNCTBME Pa3/INYHbIX y4aCTKOB CMEKTPa COTHEYHOI O U3yYeHUA.

17. BnausHue cBeTa Ha 6uonoruyeckne putMmbl.  Dusnonorunyeckas
perynauma Ce30HHbIX ABNEHUN.

18. Tllpegenbl TONepaHTHOCTU M OLEHKU YCTOMYMBOCTU OPraHM3MOB K
BHELIHWM BO3/eNCTBUAM.

19. TloHatve o nonyndauuu. llonynaumda, Kak cuctema. [lonynauymoHHas

CTPYKTYypa BMAa.



20. [Jlemorpaduyeckana CTpyKTypa nonyaaunn. JlMHaMMKa YUCAEHHOCTU
Nony/AALUIN N NONYNALNOHHbIE LIUKAbI.

21. [emorpaduyeckun noteHuman. Jlemorpadpuyeckne nupamubl, Kak
OoTpa)keHue gemMorpaduyecKoro noTeHymana.

22. TlpocTpaHCTBeHHaA  CTpPyKTypa nonyaaumi. [lpocTpaHcTBeHHas
avddepeHumnauma n GyHKLMOHaNbHAA UHTErpaLma BUAOB PAaCTEHUI N XKUBOTHBIX.
23. Perynauma nnoTHOCTU HaceneHud. Perynaumna YMCci1eHHOCTU BUAOB.

24. YCTOMYMBOCTb MONYAALMM B  U3MEHAKWMUXCA OBUOTUYECKUX U
abnoTMYeCKNX yCNOBUAX.

25. Coobwecteo  (6uoueHo3), kak  cucteMa. Tpoduyeckaa U
MPOCTPaHCTBEHHAas CTPYKTypa coobuiecTsa.

26. Muwesas (Tpoduyeckan) uenb. CeT NUTaHUA.

27. T1OTOK 3Hepruu n KpyroBopoT BellecTB B TPOPUYECKON Lienw.

28. OcHOBHble (YHKUMOHaNbHbIE Tpynnbl  OpraHnsMoB (Tpoduueckue
YPOBHM) B 3KOCMCTEMAX: MPOAYLLEHTbI, KOHCYMEHTbI, PeAYLLEHTbI.

29. DKonoruyeckas Huwa (no Y. DATOHY), KaK MecTo BUAa B TPOdUYECKOM
CTPYKType coobuiecTBa.

30. MexnonynsauMoHHble B3auMoAencTBuA B coobuecte. XULLHNYECTBO U
napa3snTtusm. KoHkypeHuuMa u MyTyannsm. KOMMeHcaan3M n aMeHcannsm.

31. lMpeactaBneHne o KoHcopuuax. Tonuyeckne u Tpodpuyeckme CBA3M B
KOHCOpLMAX.

32. BsamMopgenctBme cooblectB ¢ abuoTUyYecKonm cpeson obuTaHus u
3aKOHOMEPHOCTW NMpeBpaLLeHNI BelecTBa U SHEPrum B npoueccax bnoTnyeckoro
Kpyrosopora.

33. bBuoreHHbIN KpPyroBopoT BelecTBa n MOTOK 3Heprum.
BuoreoxnmMmnyeckme GyHKLMM pasHbIX FPYnn OpraHU3MoB.

34. Tunusauusa 3KOCMCTEM U OueHKa 6MoN0orMyeckom npOAYKTUBHOCTU
OCHOBHbIX TPOPUYECKMX YPOBHEN B SKOCUCTEMAX Pa3HbIX TUMOB.

35. Co3paHue 3eneHbIMM  pacTEHUAMMU  NEPBUYHON  BMosOrnyeckKown
NPOAYKLMN.

36. doTocMHTE3, KaK MexaHu3M npeobpa3oBaHMA KMHETUYECKON SHeprum
CO/IHEYHOrO CBETA B MOTEHLMA/NbHYIO SHEPrUi0 «KUBOrO BelecTBa» (3HEpruwo
XUMUYECKUX CBA3EN).

37. 2kocucTeMa, Kak GyHKLUMOHaNbHOE eAMHCTBO CcoobLlWecTBa U ero cpeapbl
obutaHums.

38. /lMHaMMKa 3KONOrMYeCKUX CUCTEM.

39. DKosormyeckaa  CyKueccua. DTanbl  DKONOrMYECKOW  CyKLeccuu
(cepuanbHble cTagun).

40. lMepBUYHbIE 1 BTOPUYHbIE SKONOTMYECKNE CYKLLeCCUMN.



41. [AuncbanaHC nNpoAyKUMM U AeCTPYKUUM, KaK NpUYMHa MNepBUYHOM
CyKLeccum.

42. KnumakcHoe (paBHOBeCHOe) COO6LEeCTBO.

43. HapylweHue xoAa CyKueccMuM noj B/IMUAHUEM  AHTPOMOreHHOro
BO3/eNCTBUA.

44. BpeMeHHble N MPOCTPAHCTBEHHbIE aCMeKTbl CYKLLeCCUN.

45. 30Ha/sbHble 3KOI0rNYeCKNe CUCTEMBI.

46. ®akTopbl, onpegenatowine MPUPOAHYI 30HANLHOCTb WU  BbICOTHYIO
MOACHOCTb 3KOCUCTEM.

47. OCHOBHbIe XapaKTEPUCTUKN 30HA/IbHbIX 3KO/IOrMYECKUX CUCTEM.

48. buocdepa, KaK 3KOCMCTEMA CaMOro BbICOKOIO YPOBHA.

49. TpuHUMMBI M NPAaKTUYECKNE Mepbl OXPaHbl XXMBOW MPUPOAbI Ha BUAOBOM
N 3KOCUCTEMHOM YPOBHSAX.

50. TpUHUMMbI CO34aHWUA WMCKYCCTBEHHbIX 3KOCUMCTEM (arpoO3KOCUCTEMBI,
06BEKTbI aKBAKYNbTYPbI U T.MN.) U yNpaBaeHus Ux GYHKLUOHUPOBAHMEM.

51. BauvAHue aHTponoreHHbIX ¢aKTOPOB Ha 3SKOCUCTEMbl Pa3INYHbBIX
YPOBHeW.

52. Bo3gencTBue YenoBeka Ha buocdepy.

53. /[leMorpaduyecknin B3pbiB, BpeMA Hayana N OCHOBHbIE MPUYUHBI.

54. [lemorpadumyecknin NoTeHuMan B pa3BUTbIX U pa3BMBAIOLMXCA CTPaHaXx.

55. CoBpeMeHHass YMCNEHHOCTb HacesieHMA W MNPOrHo3  AMHaMUKU
YMCNEHHOCTM HaceneHna Ha banmxaniume fecATUNeTHUA.

56. /[leATenbHOCTb YeN0BeKa, KaK 3KO0rnyeckum GpakTop.

57. 3arpA3HeHWe 4eNOBEKOM BO3JYyLWHOW, BOAHOW CpeAbl M MNOYBbI.
OCHOBHble UCTOYHUKMW 3arpA3HEHUA.

58. KpaTkaa vctopua npupogonosib30BaHUA OT PaHHEro 3emneaennsa Ao
HalKnX AHeN, KaK NCTOPUA BO3AENCTBUA Ye/I0BEKa Ha MPUPOAHYIO Cpejy.

59. O6wme 3aKOHbI B3aUMOAENCTBMA YenoBeKa 1 buocdepsl.

60. BavsHWe YyCAOBUIM cpegbl 06UTaHMA HA 4enoBeka (Ha YpoOBHe
MHAMBUAYYMA W NONYAALMK).

61. buocdepa, kKak cneunduryeckan 060/104Ka 3eMAN U apeHa HKU3HMU.

62. TpaHuubl 6uocdepsl B inTochepe, rugpochepe n atmocoepe.

63. Bbuocdepa, Kak cpega obuTaHuMA 4YenoBeka. MecTo 4YenoBeka B
6uocoepe.

3.5. NouyBoBegeHne

1. NoHATMe o noyse n ee naogopoaun. Buael nnogopoana noys.



2. TNoHAaTne o nouBoobpasoBaTenbHoM npouecce. CywHOCTb M CxeMa
no4yBoobpasoBaTeNbHOro npouecca.

3. Yyenue B. B. [lokyyaeBa o dpakTopax noyBoobpasoBaHuA. KamMaTt Kak
dakTop nouBoobpasoBaHumA.

4. PactutenbHOCTb - Beaywmnin pakTop noyBoobpasoBaHma. Ponb BbICLIMX
pacTeHui B No4Boobpa3oBaHuu.

5. TMo4Boobpasytouwme nopoabl n penbed Kak dakTopsl
no4yBoobpasoBaHuA.

6. Ponb BO3pacta NoYB M NPOU3BOACTBEHHOWN AeATENbHOCTU Ye/iOBeKa B
npoueccax no4yBoobpasoBaHmA.

7. Mopdonornyeckme npmsHakm noys. OKpacka, CTPYKTypa U C/lOXeHue
Mnoys.

8. Mopdonormyeckne npusHakm noys. [paHynOMeTpUYECKMM COCTaB,
HOBOO6pa30BaHUA N BK/IOYEHWNA MOYB.

9. Mopgonornyeckne npusHaku noys. CTpoeHne M MOLWHOCTb Npoduan
Mnoys.

10. TloHATMe O rpaHy/sOMeTpUYecKoM cocTase noys. Knaccudumkauma noys
Mo rpaHy/I0MeTpPUYeCKOMY COCTaBy.

11.  OpraHuyeckoe BeLeCTBO NOYB, ero UCTOYHUKM N COCTAaB.

12. CoctaB ryMyca nmno4B. XapaKTepUCTUKA T[YMUHOBbIX KUCAOT U
bynbBOKMCNOT.

13. Pacyet 3anacoB rymyca B rnouse. [lyTu perysnpoBaHuA cofepXaHud
rymyca B no4sax.

14. XapaKTepuCTMKa M CBONCTBA MOYBEHHbIX KOIIONAOB.

15. Buabl  NOrnOTUTENbHOW  CNOCOBHOCTM  MOYB.  XapaKTepuCTMKa
$M3NKOXMMUYECKOW NOrI0TUTENIbHOW CMOCOHOHOCTM NOYB.

16. CyWHOCTb XMMUYECKMUX MENNOPALUIA KMC/IbIX U LENOYHBIX NOYB.

17. TloYBEHHO-rMAPONOrMYECKME KOHCTAHTbI U X XapaKTepUCTUKa.

18. PacyeT 0bwwmx, HEAOCTYNHbIX U AOCTYMHbIX 3aNacoB BOAblI B MOYBe ANA
pacTeHun.

19. BogHbI 6anaHC 1 XapaKTepUCTUKA TUMOB BOAHOMO PeXMMa NoyB.

20. TlnaBHble 3aKOHOMEpPHOCTU reorpaduyeckoro pacrpejeneHusa Mouys.
3aKOH rOPU30HTA/IbHOW (LUMPOTHOM) 30HaNILHOCTM MOYB.

21. TnaBHble 3aKOHOMEpPHOCTU reorpaduyeckoro pacrnpegeneHusa Moys.
3aKOH BepTMKa/IbHOM 30Ha/IbHOCTU NOYB.

22. Y4YeHue O CTPYKTYpe NOYBEHHOro NOKPOBA U €ro CyLWHOCTb.

23. T[ouBeHHO-reorpadumyeckoe panoHnposaHue PO.

24. TlpyHUMMbI NOCTPOEHMA COBPEMeHHOW Knaccudumkaumm novs Poccnn m
ee XapaKTepuUCTuKa.



25. TaKcoHOMMYecKMe eAMHUUBI Knaccupukaumm noys Poccnm um mx
XapaKTepUCTUKa.

26. HoMeHKnaTypa n gmMarHocTuka no4s Poccum.

27. YcnoBua no4Boob6pa3oBaHUA NOYB TAEKHO-/1I€CHOM 30Hbl.

28. [loa3onucTtbie NOYBbI N UX XapaKTePUCTUKaA.

29. YcnoBuMA M CyWHOCTb N0430/1006pa3oBaTeIbHOMO MpoLecca Noys.

30. /JlepHOBO-NOA30/UCTbIE MOYBbI U UX XapaKTEpPUCTUKA.

31. XapaKkTepucTuKa 6010THBIX MOYB.

32. YcnosuA no4yBoobpa3oBaHUA U XapaKTEPUCTUKA CepbiX /IECHbIX MOYB
NnecocTenmu.

33. YcnoBua no4yBoobpa3oBaHMA YepHO3EMOB 1€COCTENHON M CTEMHOM 30H.

34. CoBpeMeHHOe npeAcTaBneHMe O YepHo3eMoobpaszoBaHUN. DauunanbHble
0CO6EHHOCTM YepHO3eMOB.

35. Knaccndpukauma 4epHO3eMOB N€COCTEMNHOM U CTENMHOW 30H.

36. XapaKTepuCTUKa U CeNbCKOXO3ANCTBEHHOE NCMO/b30BaHNe YepHO3eMOB
NnecocTenu.

37. XapakTepucTuKa 1 CeNbCKOXO03ANCTBEHHOE UCMO/b30BaHME YepHO3eMOB
CTEMHOM 30Hbl.

38. YcnoBua no4yBoobpa3oBaHUA KalITaHOBBIX MOYB 30HbI CyXMX CTenen.

39. XapaKtepucTuka n CeNbCKOXO3ANCTBEHHOE NCNONb30BaHWe
KalTaHOBbIX MOYB.

40. 3aconeHune Kak MHTPa3OoHa/bHbIN NpoLecc.

41. XapaKTepuCTMKa U Meanopaumnsa CO0OHYaKOB.

42. XapaKTepucTuKa CONOHL,0B. [IpreMbl KOPEHHOr O y/yyLeHUA CO/TIOHLLOB.

43. Ycnosua no4Boobpa3oBaHUA MOMMEHHbIX MOYB.

44. Tlo4Bbl MOWM M UX 30Ha/IbHble OCOBEHHOCTMW.

45. Ycnosua novysoobpasoBaHuA KpacHogapcKoro Kpas.

46. XapaKTepucTuKa 4epHo3eMoB KpacHOAapCKOro Kpas.

47. Tousbl npearopuin u rop KpacHogapckoro Kpas.

48. TvapomopdHbie noyBbl KpacHogapcKoro kpas.

49. CenbCKOXO3ANCTBEHHOE 30HMpOBaHMe nNoyB KpacHogapckoro Kpas.

50. 3eMenbHble pecypcbl Poccum n nx ncnoab3oBaHue B 3eMiefe/INu.

3.6 Pusmnonorus n 6UoxmMmua pacteHun

BeepeHune. dr3nonorna pactuteslbHOM KAeTKM
MpeaMeT w 3agaum ¢usmonormm u 6Guoxummm pacteHuii. Knetka Kak
CTPYKTYpHaa 1 ¢yHKUMOHanbHaA eauHuua KuBon Matepuun. CoBpeMeHHas



KNeToyHas Teopus. TuMbl KAETOYHOW opraHu3auuu (MpoKapuoTbl, 3YKapuoTbl).
DNIeMeHTbl PaCTUTE/IbHOW N XUBOTHOM KAeTOK. OCHOBHble CTPYKTYPHbIE 3/1€MEHTbI
pacTUTeNbHOM KNeTKU. ODyHKuMM 6enKkoB, HYKIEUMHOBLIX KUC/AOT, /IMNUAOB,
yrneBoAoB, BUTaMMHOB. MexaHU3M peanusauumn reHeTU4eckom WHPoOpMaLmK.
MpeBpalyeHMe BelwecTB U SHEPrumM B KaeTKe. [IpoHMLaeMoCTb KAeTKM.

BoaHbI 06MeH pacTeHUM.

CtpykTypa 1 ¢dusmyeckne csomctea Bogbl. Cneunduyeckme dusmyeckne u
XMMUYeCcKne CBOMCTBA BoAbl. DyHKUMM BOAbI B OMONOrMYECKMX CUCTeMaXx.
TepMOAMHaMMYeCKne nokasaTenn COCTOAHUA BOAbl. BAvKHWMW, cpeaHWI, AanbHUN
TPaHCNOPT BOAbI B pacTeHuW. /[lBuratenn v nyTb BOAHOrO MOTOKA B pacTeHUMW.
KopHeBoe aaBneHune, MexaHn3Mbl ero GOpMUPOBAHNA N 3aBUCUMOCTb OT BHYTPEHHUX
W BHEWHWX YCNOBUW. TpaHcnupauus, eé€ 6uonorvyeckoe 3sHavyeHue. [JlMHaMuka
COZlepXaHuA BOAbl B OHTOreHe3se pacTeHUn. BogHeii 6anaHc pacteHua. MNokasatenm
M NyTW NoBbIWeHUA 3GPEKTUBHOCTU MCMNO/Ib30BAHNA BOAbI PaCTEHUAMM.

doTocuHTeS.

Ponb ¢oTtocnHTesa B 6uochepe. CnekTpanbHbIA COCTaB  COJIHEYHOrO
nsnyyeHua. Jinct Kak opraH ¢ortocuHTesa. CTPYKTYpHO-QYHKLMOHAbHAA
opraHmsauua $oTocMHTeTUYecKoro annapata. POTOCUHTETMYECKME MUTMEHTbI N KX
cBoncTBa. CBeToBble peakuun ¢oToCMHTe3a. XMMU3M NPOLLECCOB aCCUMUAALMUM
yrnepoga B ¢ortocuHTese. Tunbl ¢pukcaumm CO2 pactenusmm (C3-, C4-, CAM-
doToCcuHTE3). MexaHM3Mbl peryaaumm GoToCMHTE3a Ha CYyGKIETOYHOM, KIETOYHOM,
OPraHHOM YPOBHAX W B LE/NOCTHOM pacTeHUn. 3aBUCUMOCTb (POTOCUHTE3a OT
BHYTPEHHMUX M BHewWHMX dakTopoB. Ponb poTocuHTE3a B GOPMUPOBAHUN BEINHMHDI
M KayecTBa YpOXaA Ce/NbCKOXO3AWCTBEHHbIX Ky/abTyp. [lapaMeTpbl OLLeHKU
duToueHo30B: umuctaa npoayktueHocTb, KIMJ ¢oTtocmHTesa, Guonoruyeckaa u
X03AMCTBEHHanA NMPOAYKTUBHOCTb. Bo3MoxHbIe nyTu NOBbIWEHMWA
$OTOCMHTETUYECKOM aKTUBHOCTM CE/IbCKOXO3AUCTBEHHbIX KY/IbTYP.

[bixaHue pacTeHUN.

OTAnume AbixaHUA OT XMMUYECKOrO OKUCNeHMA. [lbixaHue KaK 3/1eMeHT
H6noN0rMYecKoro oKMCAeHMA. 3Ha4yeHne AbIXaHUA B KMU3HU pacTeHun. AHaspobHasa m
aspobHaa ¢asbl AbixaHua. [NMKoAM3, ero perynauma u sHepretuka. Linkn Kpebca
(av- 1 TpUKap6OHOBBIX KUCNOT), €ro peryaauus, SHepreTuka, poab B MeTabonnsme
pacTeHnn. [lbixaTenbHaa 3/7eKTpoTpaHCNopTHaa uenb. PepMeHTbl AbIXaHUA U
MPUHLMUNBI  OKUC/AUTEeNbHOTro  ¢pocopunnpoBaHua. MeToabl  y4é€Ta  AbIXaHUA.
AbixaTenbHbl KO3PbULMeHT. [biXxaHne 1 ypoXKan CeNbCKOXO3ANCTBEHHBIX KYAbTYP.

MuHepanbHOe NUTaHUE pacTeHUM.

XWUMUYECKUA IN1eMeHTHbIM  COCTaB KMBbIX OpraHnsMoB. HeobxoguMble
PacTEHUIO MaKpO- U MUKpPO3/NEeMeHTbl, ux ¢uamnonornyeckaa posb. lNornoweHue,
TPaHCMOPT, pacnpejeneHue, peyTUaAuM3auuma 3N1E€MEHTOB MWHEPasbHOro MUTAHUA.



PUTMMYHOCTb B MOr/IOWEHUN WMOHOB KOPHAMM pacTeHuin. KpyroBopoT asoTa B
NpUpoAe, MexaHM3Mbl NOCTYMNEHUA U TPaHCMOpTa B pacTeHue pas/InyHbIX $OpM
A30THbIX COeIUHEHU.

PocT n pasButue pacreHun.

MoHATMe 06 OHTOreHese, pocTe M PpasBUTMM pacTeHMI. Perynauma pocta u
Pa3BUTUA BHYTPEHHUMM (GUTOrOPMOHbI, UHTMEUTOPbI, TOKCUHbI) U BHEWHUMM (CBET,
TeMnepaTypa, BoAoo6ecneyeHHOCTb U T.4.) pakTopaMu. OCHOBHble 3aKOHOMEPHOCTH
pocta u passutuAa. OHTOreHes pacTeHurd W ero nepuogmsauua. Perynauma
OHTOreHesa:  ¢doTonepuoausM,  TepMonepuoamsM,  AposBusauma.  PUTMb
¢usmonornyeckux npoueccos. Pusmnonorna ¢opMMpPOBaHUA CEMAH U  [PYruUx
MPOAYKTUBHbIX  YacTelh  pacTeHMA.  B3aumopgencTsme  BereTaTUBHbIX U
PenpoAyKTUBHbIX OPraHoB B npoLiecce GOPMMUPOBAHNA CEMSAH.

MpucnocobneHne N ycToMYnBOCTb pacTEHUMN.

MoHATMA PU3MONOrnYecKoro cTpecca, yCTOMYMBOCTH, aganTauum K pakTopam
cpeabl. OTBeTHaA M OTBETHO-MPUCMOCOOMTENbHAA peaKuMa pacTeHUA Ha AencTBue
nospexgarownx ¢$akTopoB. AJanTUBHbLIA NOTeHLMan pacteHuUr. KonnyecTBeHHble
MoKasaTenn yCTOMYMBOCTU PacTeHU K NOBPeXAaoWwmnM GpakTopam BHELHEN Cpeabl.
X0on040yCTOMYNBOCTD. MOp030yCTONYMBOCTb. 3MMOCTOMKOCTb.
3acyxoycTon4mMBOCTb. BavAHMe Ha pacTeHusa um3bbiTka Brarn. dusmonormyeckue
MexaHW3Mbl YCTONYMBOCTU K 601€3HAM 1 BpeAUTENAM.



