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ConepxaHue TUCHUILINHBI

Pazgen 1 Arpoxummsi.

1.1 [Iuranue pacteHuil.

HcTopus pa3BUTHS TEOPUU TUTaHWS PACTCHUMN.

XUMUYECKUI COCTAaB PACTECHHM, COJAEPkKAHWE BAXKHEHIIMX XHMHUYECKUX BEIIECTB U
OCHOBHBIX JJIEMEHTOB IIMTaHMs B CEJIbCKOXO3SMCTBEHHBIX pacTeHHsAX. M3MeHenue cocraBa
pacTeHUM B CBSI3U C BO3PACTOM U YCJIOBUSAMU ITUTaHUsI. BUOTE€HHBIE 3JIEMEHTBI.

PoJsb OTAEIBHBIX MAaKpO-, MUKPOJJIEMEHTOB B IMTAHUM PACTCHUM, UX BIUSHUE HA CUHTE3
O€JNIKOB, JKUPOB, YIVIEBOJOB, APYTUX BaXHBIX coeAMHEHUN. [IOHATHE O TAKENBIX METAIUIAX HUX
BIIMSIHUE HA PACTEHHUs, )KUBOTHBIX, YEJIOBEKA.

buosmornueckuii. M XO3SMCTBEHHBIM BBIHOC IMTATENIBHBIX  BEIIECTB  ypOXKAeM
CEJIbCKOXO3SMCTBEHHBIX KyIbTyp. COBPEMEHHBIE NPEACTABICHUS O MOCTYIUICHHN NMUTATEIbHBIX
BEILECTB B PACTE€HUs B 3aBUCHUMOCTH OT BHEIIHUX YCJIOBHU. llormorurenbHas nesTenbHOCTh U
(GYHKLUU KOPHEBOM CHUCTEMBI CEIbCKOXO3SMCTBEHHBIX pAacTeHUH. AJNCOpPOLMOHHAs Teopus
NUTaHUS PACTEHUH W MEXaHU3M IIOIJIOIEHUS, IEPEeHOCAa HOHOB B pAacTEHUA. 3JHAUYEHUE
KOHLEHTPAallul pacTBOpa, pEakUUu Cpedbl, AHTarOHM3Ma W CHHEpPru3Ma MOHOB, APYTUX
(aKkTOpOB B NOCTYIJIEHUU TUTATEIbHBIX BEIIECTB B PACTEHUSI.

Kputnyeckuii nepuoj u nepuoja MakCUMajabHOIO MOTPEOJICHUS MUTATENIBHBIX BEIIECTB
pacTEeHUsAMM.

[Tonstue 00 M30MpaTe]LHOM MOIJIOLIEHUU MUTAaTEIbHBIX BemiecTB. dusznonornyeckas
peakmust  coneil  (yaoOpeHuil). VYCBOEHHME PACTCHHSIMU IUTATEIBHBIX  BEIIECTB U3
TPYAHOPACTBOPUMBIX COEOUHEHHUN. POJIb MUKPOOPTraHU3MOB B TUTaHUU PACTCHUM.

[Ipumenenne ynoOpeHuil, KaKk BaKHEHIIWI NMpHEM BO3JACHCTBHS HA NMHUTAaHHE U OOMEH
BELIECTB PACTEHUH, UX POCT, Pa3BUTHE, YPOXKail U KaUECTBO NPOAYKIHHU. /lnarHocTrka nmuTaHus
pacTeHM U ee MCIOJIb30BaHHUE ISl ONTUMHU3ALMU 103 ynoOpeHuil. OCOOEHHOCTH NPUMEHEHUs
y100peHuit Ha pa3HbIX COPTAaX CEIbCKOXO35IMCTBEHHBIX KYJIBTYP.

1.2 CpoiicTBa IOYB B CBSI3M C MUTAHWEM PAaCTEHUI U IPUMEHEHNEM YIO0OpEHHA

CocraB mouBel. POpMBI XMMHUYECKUX COCIUHEHMM, B KOTOPBIX HAXOAATCS AIIEMEHTBI
NUTaHUS pacTeHui. ['yMyc U ero 3HaueHue JUIsl MUTAaHUs PACTEHUN U MPUMEHEHUs y10O0peHui.
[TorennuanbHble U 3P GEKTUBHBIE 3aaChl MUTATEIbHBIX BEIIECTB B Pa3IMYHBIX [TOYBAX.

XuMuyeckue M OuosorHuyeckue mpoueccsl B mouBe. VX posib B IpeBpalleHuu
MUTATENbHBIX BEIIECTB U MOBBILIEHUH Y(PHEKTUBHOTO MJI0JOPOIHS ITOUBBI.

Vuenune K.K. I'eqpoiiiia 0 moraoTUTENbHON CITOCOOHOCTH TIOYB. BUIBI MOTJIOTUTEIBHOM
CHOCOOHOCTH, X pOJIb B MUTAHUM PACTEHUH U NMPHU B3aUMOJEHCTBHU IMOYBHI C YAOOPEHUSIMH.
HeoOmenHoe normnoiieHne KaTHOHOB KaJlus 1 aMMOHUS TIOYBOM.

EMKOCTh TOIJIOIIEHHS, COCTaB U COOTHOLICHHs MOTJIOIIEHHBIX KaTHOHOB, OydepHas
CIIOCOOHOCTH MOYB, UX 3HAYEHHUE MPHU B3aUMOJICHCTBUU MOYBHI ¢ yaoOpeHusMu. Ilornomenue
aHMOHOB TOYBOH. KHCIOTHOCTH MOYBBI M €€ 3HaueHHe NpU BHECEHHM yaoOpeHuil. CTeneHb
HACBIIIEHHOCTHU [TOYBbI OCHOBAHUSIMH.

ATrpoxXuMHUEcKasi XapaKTepUCTUKA MIOYB B CBSA3H C IPUMEHEHUEM YIOOpEHU.

1.3 M3BecTKOBaHME W THIICOBAHUE TIOYB

3HaueHUE U3BECTKOBAHUS KUCIBIX NMOYB. BHibl MOYBEHHON KHCIOTHOCTH. OTHOLIEHUE
CEIbCKOXO35MCTBEHHBIX PACTEHUH M MHMKPOOPTraHM3MOB K pEakIuu IOYBbl. B3ammopeiicTBue
U3BECTH C 1NO04YBOM. Poinb W3BECTKOBaHUS B YMEHBIICHUHM IIOCTYIUICHHUS B pPacTEHUS
PaaVOHYKIINIOB.

bananc Ca m Mg B 3emienenuu, UX pOjib B INHUTAHUU PACTEHUN. YCTaHOBIIEHUE
HEOOXOJUMOCTH H3BECTKOBAHMSI M METO/bl OINpEAENeHUs 103 M3BECTH B 3aBHCHUMOCTH OT
KHMCIJIOTHOCTH, I'PaHyJIOMETPUUYECKOI0 COCTaBa II0YBBI, COACPKAHUS I'ymMyca, BUAA PAaCTEHUU U
cocTaBa KyJbTyp B CEBOOOOPOTE.

Bungsl  M3BeCTKOBBIX  ymoOpeHMid, HMX cOcTaB U  CBOMCTBa. Vcmonb3oBaHHe
IPOMBIIIJICHHBIX OTXO/A0B Ul U3BECTKOBAaHUS MOUB. CPOKHU U CIIOCOOBI BHECEHMSI M3BECTKOBBIX
ynoOpeHuif B mouBy. JIIUTETBHOCTH MJEUCTBUS W3BECTH, MEPHOAUYHOCTH IOBTOPHOTO



u3BeCTKOBaHUs. [IpuMeHeHne U3BECTH B Pa3IMUYHBIX CEBOOOOPOTax. BiusHue n3BecTkoBaHMs Ha
3 PeKTUBHOCTD YIOOPEHUH U Ka4ECTBO ypPOIXKas.

XUMHUYECKUN METOJ MEIMOPALMHU COJOHLOB. ['MICOBaHME Kak Mepa YIydlIeHUs
COJIOHLOB. I'uric u zapyrue BemiecTBa, UCIOJIb3yEMbIE Ul MEIMOPALMU COJIOHIIOBATHIX IOYB.
Pacuer 103 rumnca. YcinoBust 3p¢GEeKTHBHOTO MPUMEHEHUS TUIICA JUISI XUMHYECKOW MEIHOpPAIIH
COJIOHIIOBBIX IIOYB.

1.4 Munepanbubie ynoopenus. Bunsl u ¢popmsl, ycrnoBust 3¢ (HeKTUBHOTO BHECCHUSI.

Ponp a3zota B ku3HM pacreHuil. OCOOEHHOCTM NHUTaHUS PACTEHUH aMMHAYHBIM U
HUTPATHBIM a30TOM. bananc a3orta B 3emiienieninu, Xo3siicTBe. 3HadyeHne OMOJIOTHYECKOro a30Ta
B 3emiefenuu. CoaepaxaHue a30Ta B OCHOBHBIX THUIax ouB. @opMbl coeIMHEHNH a30Ta B IOYBE
u ux npespamienne. [lomyuenne a30THeIX ynoOpenuil. @opmbl a30THBIX YIO0OpEHUil, NX COCTaB,
XUMUYECKHEe M (PU3MUECKHEe CBOWCTBA. B3amMojeiCTBHE a30THBIX YAOOpEHUH C ITOYBOM.
BosneiicTBue a30THBIX yI0OpeHH Ha MPOIECCHl a30THOTO IHMKIIA B MouBax. CPOKH U CIOCOOBI
BHeceHus. Vcnonbp3oBaHue MHIMOMTOPOB HUTPU(UKALMK IIPU BHECEHUM a30THBIX yIOOpEHUH.
MennennonencTByomue a3oTHbie yaoOpeHus. OxpaHa OKpYyXKarolledl cpeiabl B CBA3U C
UCIOJIb30BaHUEM a30THBIX ynoOpeHuil. IlpuMeHeHue a30THBIX ymOOpeHMI NOJ pa3iIuyHbIe
CEJIbCKOXO03SMCTBEHHBIE KYJIbTYphl, UX BIMSIHHUE HAa ypOKail U KaYECTBO MPOAYKIMU IO JAHHBIM
OTIBITHBIX YUPEKICHUM.

Pone docdopa B xu3Hu pactermii KpyroBopor docdopa B 3emienenuu, Xo3siicTBax
pasinyHol cneuuanuzauuu. BosaelictBue dochopHbIx ynodpenuil Ha npoueccsl pochopHOro
uKiIa B mouBax. @opmel coennHeHmi Gocdopa B mouse u ux npespanienne. Buasl ¢pochaTaoro
CBIPbsl, MX T'EOJIOTMYECKass W XUMHUECKas XapakTepucTuka. lcrmonb3oBaHue MeECTOPOXIECHHM
docharapix pyn B Poccum mns mpoumsBoactBa ¢ocopHbIX yaoOpenuii. HerpamummonHoe
dochaTHOE CBIpbE [UISI PETMOHAJIBHOIO M MECTHOro HCHojib3oBaHus. Kiaccudukarms
dbochopubix ynoopenuit. dopmer Pocopubix ymobpenuii. Cymepdocdar, ero cocraB u
cBoiictBa. [Iperunurar, Tomacuuiak, gocdaruuiaku, odechropeHnslit pochat, noaudocdars: u
Merodocdatel, ¢dochopuTHas MyKa; HUX COCTAaB U YCIOBUS OSYPEKTUBHOTO TPUMEHEHHUSI.
TexHomOrMueckue cxembl NPOM3BOJACTBA  (ocdopHbIX  ynoOpenuil. BzanmoneiicTBue
dochopubix ynoOpenuit ¢ mouBamu. Ilocrymienne ¢ocpopa B pacrenus. Jlo3sl dhochopHbIX
ynoOpeHnit Moja pa3iauyHble KyJIbTYphbl, CIOCOOBI M cpoku BHeceHus. IlocneneiicTBue
dbochopHbIX yHOOpeHHIl pa3HOW pacTBOpUMOCTH. BrusiHue ¢ochopHbIX ymoOpeHuit Ha
YPO’KaHOCTb CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP U KaUECTBO NMPOIYKIUHU B Pa3JINYHBIX I0YBEHHO-
KIIMMaTHYeCKUX 30HaX PoccuM 1O JaHHBIM ONBITHBIX yupexaeHuil. Ilytu mnoBbleHUs
3P PEeKTUBHOCTH (HOCPOPHBIX YAOOPEHHIA.

Ponp xamust B xu3HM pactenuil. CopepxaHue M (QOpMBbI Kajlus B IOYBE U HUX
npespauieHre. KpyroBopor kamus B 3eMIIEENMM M B XO3siiicTBe. Bo3naeicTBHE KalMIHBIX
yIOOpeHU Ha MPOIECCHl KaJTUHWHOTO IHKJIAa B TMOYBAaX. MeECTOPOXKICHHS KAJIUMHBIX COJICH.
[TpousBojcTBa KanuifHbIX ynoOpenuil B Poccun. @opmbl KaluiHBIX yIOOpeHUi, UX COCTaB U
cBoiicTBa. BzaumoselicTBue KanuifHbIX y100peHuil ¢ mouBoi. J[03b1, CiocOObl U CPOKU BHECEHUS
KaJIMHHBIX YZ0OpEHH MOJ| pa3iuyHbIe CeNbCKOX03IUCTBEHHbIE KYJIbTYphl. BiusHue KaauifHbIX
ynoOpeHuil Ha BEIMYMHY M KayecTBO YypoKas CeNbCKOXO3SIMCTBEHHBIX KynbTyp. HMx
3(QPEKTUBHOCTh B PA3JIMYHBIX IMOYBEHHO-KIMMATUYECKUX YCIOBUSAX IO JaHHBIM Hay4HBIX
YUpEKIACHUMN.

Knaccugukaius KOMIJIEKCHBIX yI0OpEHUH, UX BHU/IbI, )KOHOMHUECKAs U SHepreTuiecKas
oneHku. CootHomeHust NPK B ynoOpeHusix A BO3JENbIBAEMBIX KYJIbTYp HAa Pa3HbIX MOYBAXx.
TexHONOTHsST TOJIyuYeHHs, COCTaB W CBoicTBa ynoOpenuil. KommuiekcHble ynoOpeHus ¢
no0aBkaMu MHUKpoasieMeHTOB. JKuakue komriekcHele ynoopenus (KKVY). Ilepcrnexktuns
NPUMEHEHHS KOMIUIEKCHBIX yIOOpEeHUH B HALeH CTpaHe.

3HavyeHHEe MUKPOAJIEMEHTOB B mUTaHUU pacTeHuil. Conepkanne B mouBax. [lotpebaenue
MHUKPO3JIEMEHTOB Pa3IMYHBIMU CEIbCKOXO3SIMCTBEHHBIMU KyJIbTypamu. IIpuMeHeHue B CBA3M C
NOYBEHHBIMH YCIOBHAMU M OCOOEHHOCTAMH KyibTyp. CrnocoObl BHeceHHs. YCIOBHUSA
3pPEeKTUBHOrO  MpUMEHEHHs  MuKpoymoOpenmii.  [IpenmoceBHass  oOpaboTka  ceMsH



MUKpOJIEMEHTaMu. J[eHcTBUE HAa ypO)Kal M KayeCTBO CEJIbCKOXO3SMCTBEHHON IIPOLYKIUU.
HerpanuuuoHHsle arpopyzibl, UCIOJIb3yeMble B KaUeCTBE MPUPOAHBIX YAOOpEHUil, coaepxalimie
MaKpo- M MHKpo3JeMeHTHl (dochoputsl U ochopconepxkamme MOPOABI, TIAYKOHUTHI,
IIEOJIUTHI, OCHTOHUTHI, TUATOMUT, OMIIOGUT U Ap.).

BuytpuxossiictBeHHOe XpaHeHHe yaoOpeHuil. boppba c moTepsiMH U CHIDKEHHEM
KayecTBa yIOOpPEeHHMH IpU TPAHCHOPTHPOBKE M XpaHEHUHU. THIBl CKIAJACKUX IOMEILEHUH.
[ToaroToBka ymoOpeHHiI K BHECEHHMIO B MOYBY. MexaHW3M cMemMBaHus ynoOpeHuid. TexHuka
0e30MacHOCTH.

1.5 Opranunueckue ynoopenus. Buapl u ycnoBus 3¢p¢GeKTHBHOTO TPUMEHEHUSI.

XuMHUECKui COCTaB u ynoOpurenbHas LIECHHOCTb HaBO3a pasHbIX
CEJIbCKOXO35MCTBEHHBIX XKUBOTHBIX. Paznuunble BUIbI noacTuiku. Ilpoueccsl, npoucxonsiue
IpU pa3oKEHUU HaBO3a. 3HAYEHHME HaBO3a B IOBBIIICHUU IUIOAOPOAUS IOYB U YPOXKaHOCTH
CENIbCKOXO3SMCTBEHHBIX KYIbTYp. YJCNIbHBI BeC HaBo3a B o0meMm OamaHce yaoOpeHMIA.
MHorocTopoHHee AeiicTBHE HaBo3a Ha MoYBYy U pacteHus. CrocoObl XpaHeHus HaBo3a. Ilorepu
OpPraHMYeCcKOTO BEIIeCTBA M a30Ta NpPHU XPaHEHHWH HaB03a, CIIOCOOBI WX CHUKCHHUS.
KomnoctupoBanue HaBo3a ¢ (ochoputHoil Myko#, TOppoM, IpyruMH KOMIIOHEHTAMHU
XO3AMCTBEHHOW JEATENBHOCTH. BpIBO3ka M XpaHeHMEe HaBo3a B noisie. [IpoaoinKuTenbHOCTH
JIecTBUSL HABO3HOTO yA0OpeHus. JloCTymHOCTh pacTeHUsIM a30Ta, ¢pochopa U Kajlus U3 HaBo3a.
[IpumeHenne HaBO3a, 0361, TIYOMHA 33/I€TKU U CIIOCOOBI BHECEHHS T10]] Pa3JINYHbBIE KYJIbTYPHI.
CoueraHue NpPUMEHEHUS HaBO3a U MMHEPAJIbHBIX ynoOpeHuid. MexaHuzauus paboT 1o
MOJFOTOBKE HABO3a, TPAHCIIOPTUPOBKE M BHECEHUIO B MOYBY. becrnoacTunouHblil (KUAKUN U
HOJYXHJIKUI) HAaBO3, €ro COCTaB, XpaHEHHUE M CIOCOOBI MCII0JIb30BaHMs Ha ynoopenue. Jlo3bl u
CPOKM BHECEHHUsI OECIOJCTUIIOUHOTO HaBO3a I0J] OCHOBHBIE CEJIbCKOXO3SHCTBEHHBIE KYIbTYPHI.
Hcnonb3oBanue conomsl Ha ynoOpenue. CocraB, XpaHeHHE HABO3HOM >KMXKH M HUCIOJIb30BAHUE
ee Ha ynoOpeHnue. [ITuuuii moMmer, ero coctaB, XpaHEHUE, IPUMEHEHUE.

3amacsl Topda B Poccun. Buasl u tumel Topda, UX arpoHOMHUYECKas XapaKTepUCTHKA.
Hcnonb3zoBanue Topda Ha MOACTHIKY CKOTY. TopdsiHON HaBO3, ero ynoOpUTeIbHbIE KauyecTBa.
Topdsiable koMmoctel. MX cocraB, NpUTroTOBJIEHUE, NMpUMEHeHHe. HeTpaauumoHHBIE BUIBI
OpraHUYECKUX yI0OpeHuid (camporienb, OTXOAbI IepeBONepepadOTKU, JUTHUH, OCAIKU CTOYHBIX
B0l — OCB u z1p.). OcobeHHOCTH IPUMEHEHUS YA00pEHHI Ha OCYIIEHHBIX TOp(IHUKAX.

3HaueHue 3€JeHOro yAoOpeHus B OOOralleHHH IOYBBI OPraHMYECKUM BELECTBOM H
azotoM. KynbTypsl, Bo3zaenbiBaeMble Ha 3elieHoe ynoOpenHue. KomIuiekcHoe HCHOiIb30BaHUE
0000BBIX cuaepaTOoB Ha KOpM M ynoOpenue. IIpuembl BbIpalivBaHUs OTIECIbHBIX CHAECPATOB.
Ynobpenue cuaeparoB. PaznoxeHue 3eneHoro ynoOpeHuss B mouBe. PailoHbl npuMeHeHus
3esieHoro ynoopenusi. CriocoObl MCIONB30BAaHUSI pACTEHUN Ha 3elieHoe yhoOpenue. Bnusaue
3€JICHOT0 y0OpEHUs Ha YPOXKaHOCTh Pa3InYHbIX KYIbTYp. ((HEKTUBHOCTH B 3aBUCUMOCTH OT
MOYBEHHO-KJIMMATUYECKUX YCIOBHI.

1.6 Cucrema npuMeHeHHs! y100peHUH.

[TonsiTe o cucteme NMpUMEHEHUs yIOOpeHUM B XO034HCTBE W B ceBooOOpoTe. 3agauu
CHCTEMBI yI0OpPEHUsI U OCHOBHBIE MPUHIUIIBI €€ OCTPOCHUS B 3aBUCUMOCTH OT OCOOEHHOCTEH
MUTaHUS  CEJIbCKOXO3SNUCTBEHHBIX PpACTEHMH, IMOYBEHHO-KJIMMATHUYECKUX YCIIOBUM, THUIA
ceBo0OOpOTa, YpPOBHS arpoTEXHUKH, MPEIIIeCTBEHHHKA, XWMHYECKOM MeTuopalnuy I0YB,
00€ecre4eHHOCTH X035HCTBa YAOOPEHUSIMHU U CPECTBAMU MEXAaHU3ALIUHU JJI1 BHECEHUSI.

Paznen 2. ArponouBoBeieHme.

2.1 IlouBa Kak caMOCTOSITEIbHOE NPUPOJHOE TeNo M Kak cpena oburtanusa. Poib
HokyyaeBa B.B., KocrteueBa I1.A., Cubupuesa H.M., I'muuku K.JI. u ap. B co3manuu,
(dbopMUPOBAHNUY U TIpONAaraHje MOYBOBEIEHUS KaK ecTecTBeHHOH Hayku. [loHsTHe 0 mouBe Kak
CaMOCTOSITEIbHOM €CTECTBEHHO-MCTOPUYECKOM Telie. MecTo u poib mouBsl B Ouocgepe. [lousa
KaK CpeJICTBO IPOMU3BOJICTBA U MPEAMET TPYyJa B CEINbCKOM XO3S5ICTBE.

[TonsiTie 0 moyBe Kak o0 OMOKocHOH cucreme. [loHsiTe 0 Omocdepe Kak OTHOU U3
3eMHBIX 0Oosouek (reocdep). [louBa kak HeoThbeMiieMas W He3aMEHUMas 4acTh Ouochepsl,
6uoreoneno3a. dynkuuu moussl B Ouochepe. I[Ipobnema B3auMOACHCTBUS YETIOBEKA U MOYBBL



Hepapxuueckue ypoBHHM CTPYKTYpPHOM OpraHu3anuu nous. AToOMapHblil ypoBeHb. Kpucramio-
MOJICKYJISIPHBIN (MOJIEKYJISIPHO-UOHHBII) YPOBEHb. Y POBEHb 3JIEMEHTAPHBIX TOYBEHHBIX YACTHII.
YpoBeHb MOYBEHHBIX arperaroB. YpPOBEHb IIOYBEHHBIX TIOPU30HTOB. YPOBEHb ITOYBEHHOI'O
MOKpOBa. MeTo/ bl HCCIIEOBAHUS [10YB.

2.2 ®akTopsl NOYBOOOpa30BaHUS.

Knumar kak Bemymmii ¢aktop mouBooOpa3zoBanus. Ponb conHeyHOW paguanuu B
noyBooOpa3oBanuu. Panuanumonnsiii Oanmanc. [lnanerapueie Tepmuuyeckue mosca. Poinb
atMoc(epHBIX ocaakoB B mouBooOpazoBaHuu. Hcmapsemocts. KoapduimeHt yprnaxkHeHUs.
Brnaroo6ecrne4eHHOCTh Pa3IUYHBIX NPUPOAHBIX 30H. COBMECTHOW BIHSHUE aTMOC(HEpHBIX
0CaJKOB M Temja. PaiuallMOHHBIA HMHAEKC CYXOCTH. BHOrMapoTepMHYECKHMH MOTEHLHAIL.
[TonsiTue 0 Mukpokiaumare. Ponb yenoBeka B NI3MEHEHUHU KIIUMaTa.

[TouBooOpa3yromue mopoabl. Ponp cocraBa W CBOMCTB TOpPHBIX MOPOA B
noyBoOOpa3oBaHUU. BrusHHe MOpoabl Ha TPAaHYJIOMETPHUYECKUH M XMMUYECKUHA COCTaB IOYB,
busznueckue u (U3MKO-XMMHYECKHE CBONCTBA, CKOpPOCTh MMOYBOOOpazoBaHusa. (OCHOBHbBIC
TeHETUYECKHE THITB TOYBOOOPA3YIOUINX MOPOJI: AJUTIOBUAIBHBIC, TPOIIOBHAIBHBIC, JIETHUKOBBIC
(TsiuanbHble), BOJHO-JICAHUKOBBIC, IIOKPOBHBIC, J0JIOBbIC. BIusHUE JHUTOIOTHYECKOTO
(dakTopa Ha CKOpPOCTb, HAIpaBJIEHUE IOYBOOOPA30BATENBHOTO MpOLECCA U CTPYKTYpPY
MIOYBEHHOT'O TOKPOBA.

Penped. Ilpsimas u KocBeHHast poiib penbeda B mouBooOpazoBanun. IloHsTHE O Makpo-,
Me30 - 1 Mukpopenbsede. Penbed kak pakrop muddepeHnmanunm mnouBeHHOTO MOKPOBa.

PacturensrocTs. [lapamerpsl OHONOTHYECKOH NPOIYKTHBHOCTH HKOCHUCTEM pPa3HBIX
OPUPOJHBIX 30H. 3HAuU€HHWE JKMBOrO BellecTBa B MouBooOpasoBaHuu. CyIIHOCTh
Ouosiornueckoro Kpyroopora. Ponb pactenuii B 1M0O4YBOOOpa3zoBaHWU. 3OHAIBHOCTH
pacTutenbHOro MmokpoBa. OCOOEHHOCTH paclpeAeNieHUs] 3amacoB U CTPYKTYpbl (pUTOMACCHI
cymu. buonornyeckas NOpPOAYKTUBHOCTh UM OHOJOIMYECKUH KpPYroBOPOT B OCHOBHBIX
manamadTax cymu 3eMHoro mapa. OcoO0eHHOCTH MOYBOOOPA30BaHUs MO/ JIECHOH U TpaBsSHOU
pacTUTEIBLHOCTHI0. XMMUYECKUM COCTaB PACTEHHM M TMOYBOOOpa3zoBaHue. Pojb KMBOTHBIX B
noyBooOpa3oBaHuu. Ponb MuKpoopranuszmoB. PactutenbHocTh Kak ¢akTop AuddepeHnmranum
MIOYBEHHOT'0O MOKPOBA.

Bpems kak ¢akrtop (opMupoBaHMsS MOYBEHHOTO IMOKpOBAa. LIMKIMYHOCTH MpOLECCOB
MOYBOOOPA30BAHUS U UX CKOPOCTh. AOCOJIOTHBIA U OTHOCUTEIBHBIN BO3PACT TOYB.

Xo03siCTBEHHAs JEATEIbHOCTh 4YEJIOBEKa Kak (akTOp HU3MEHEHHS €CTECTBEHHOIO
MIOYBEHHOT'0O MIOKPOBA.

2.3 Mopdoonorus nous. [lonstue o nmouseHHoMm mpoduie. CucreMaTHka MOYBEHHBIX
npodunaeil Mo XapakTepy COOTHOLIEHUS TE€HETUYECKHMX TOpPU30HTOB. THMBI CTpOEHUS
noyBeHHoro npo¢wisd. IIpocroe cTpoeHue (IPUMHUTHUBHBIN, HENOIHOPA3BUTHIM, HOPMAJbHBIM,
cnabonuddepeHupoBaHHbIid, HapymeHHbIH mpodunu). CloxHOEe CTpoeHHE (pPEeIUKTOBBIN,
MHOTOWIECHHBIH, MOJUIMKINYECKUNA, HAPYIIIEHHBIA, MO3aWYHbIN POpuIn).

Pacnipenenenue BemecTBa B MOYBEHHOM Mpoduiie. Tumsl pacrpeneiaeHus] BELIECTB B
npoduiie IMOYB: AKKyMYJSTHUBHBIN, AIIOBUAIBHBIM, 3II0BHATLHO-JIIOBHAIBHBIN, TPYHTOBO-
aKKyMYJIATUBHBIM, HenuddepeHIMpoBaHHBIA.  XapakTep  paclpeaeneHus  TJaBHEHIINX
KOMIIOHEHTOB (TyMYC, WJI, KapOOHATHI) B MpodHIIe MOYB.

[TonsiTrie 0 MoYBEeHHBIX ropu3oHTax. OOpa3oBaHNe MOYBEHHBIX TOPU3OHTOB, UX OTIMYUE
OT JIMTOJIOTHYECKUX CIIOEB. CUCTEMATHKA IOYBEHHBIX TOPU30HTOB.

[lonsiTEe O QUMArHOCTUYECKMX TOpu30HTax. /lmarHoctnueckue ropus3oHTHl [louBeHHON
takcoHoMuH CIIIA u Jlerenas! k mouseHHo# kapre mupa PAO-FIOHECKO.

2.4 Tenesuc mous. IlouBooOpa3oBaTeNbHBIM TpOIECC U €ro cocTamistomue. OOmas
cUcTeMa  IOYBOOOpPA30OBAaTENBHOIO  Tpolecca. BpiBeTpuBaHMEe ¥ [MOYBOOOpA3OBaHHME.
BepTukanbHast 1 ropu3oHTalIbHAS MUTPALUs BEIIECTBA MIPH MOYBOOOpa3oBaHuu. PopMUpOBaHUE
MOYBEHHOTO MPO(UIIS U €r0 FTeHETUYECKUX TOPU30HTOB. ['eoXUMuUecKas CONpsKeHHOCTh I0YB B
na"amadgTax. CKkopocTh W HMHTEHCHUBHOCTb MO4YBOOOpazoBaHus. [loHstne o Tumax
nouBooOpazoBanus. OOIME W YaCTHBIE MOYBOOOPA30BATEIBHBIE MPOLECCHI, MUKPOIPOIECCHI.



CooTHolIeHnEe MEXAy TUIIOM ITOYBOOOPA30BaHUS U CBOMCTBAMU TOYB.

Posb reosiornuyeckoro KpyropopoTa BelecTB B HouBooOpa3zoBaHuu. [loHsaTHe 0 60JbIIOM
IE0JOTUYECKOM KpPYroBOpOTE BEIIECTB. BpiBeTpuBaHuWe MOpoJ M MUHEpaioB. Tumsl
BeIBeTpuBaHusA. CtaauiiHOCTh BbiBeTpHBaHUA. [IpocTpancTBenHas auddepeHunanys npoykToB
Y KOp BbIBETpHUBaHUs. MUIrpallnoHHasi CHOCOOHOCTh MPOJYKTOB BhIBETpUBaHUs. I'eoxumuueckue
psaabsl Murpanud. Ponb NMOBEPXHOCTHBIX M IOA3EMHBIX BOJ B TI'€OJOTMYECKOM KPYrOoBOPOTE
BEIIeCTB. XHWMHUYECKUH COCTaB BOA M ero reorpapus. l'eoxumus cojeoOpazoBaHui U
cojieHakoIuleHus. [loYBEeHHO-reOXMMHUYECKHE IPOBUHIMM, OUOXMMHUYECKHE IPOBHUHIUH.
Buoxumuueckuit pon u anomanuu. ['moGanbHbIe UKIIBI BOJBI, YTIEpoaa, a30Ta, pocdopa, cepsl,
Jpyrux 3j1eMeHTOB. Poiib 10YBOOOpa30BaHUs U MOYB B I€OJOIMUECKOM KPYroBOPOTE BEILIECTB.
PerynupoBanue reosiornuyeckoro KpyroBopora.

Ponp Guonornyeckoro KpyroBopoTa BeLIECTB B I0YBOOOpa3oBaHuu. IloHsaTHEe 0 MasioMm
OHMOJIOTHYEeCKOM KpyroBopoTe BemecTB. IIporecchl co3maHus W pas3iokeHuss OMomacchl Ha
3emie: (oTocuHTE3, MEpBUYHAs MPOJIYKIMS OPraHUYECKOro BEIIEeCTBAa, pa3pylleHue
OpPraHMYECKOI'0 BEIIECTBA, HPHEPreTHKa 3TUX IMpolieccoB. KpyroBopor 3j1eMEHTOB B CHCTEME
cpefa-pacTeHHe: HCTOYHHUKH 3JIEMEHTOB, NOTpeOIeHue, BO3BpAT, HAKOIJICHUE; HHTEHCUBHOCTh U
€MKOCTh KpYroBOpOTa 3JIeMEHTOB. LIMKIBI BOMBI, yriaepona, a3ora, Gocdopa, Kalblus, Kaaus.
bruonoruueckuii KpyroBOpoT BELIECTB B pPa3HbIX TUIIAX DKOCHUCTEM: XBOWHBIM JIec,
HIMPOKOJINCTBEHHBIN JI€C, JIYroBas CTElb, ONYCTbIHEHHAS CTEMb, KYJAbTypHOE moJie. M3MeHnenue
OMOJIOTHYECKOI0 KPYroBOpPOTa BELIECTB JESITEIbHOCTHIO YEJIOBEKAa, PEryJHMpOBaHUE IMKJIOB
AJIEMEHTOB.

bananc BemectB B mnouyBooOpa3oBaHuu. [louBooOpazoBaHHE Kak B3aWMOJAEHCTBUE
IPOIIECCOB aKKYMYJISALIUU U BBIHOCA. AOCOJIIOTHAS M OCTaTOYHAs aKKyMYJISIHs BemecTB. BeiHOC
BelIeCTBa B JJIIOBHAIBHOM Iporecce. [lepepacnpenenenue BeniecTsa B Mpezesiax MOYBEHHOTO
npoduns. TpaH3uT BemiecTB yepe3 NouBy.

OcCHOBHBIE THUIBI 3JIEMEHTAapHBIX IOYBEHHBIX MpoueccoB. (OCHOBHBIE IPHUHIIMIIBI
MOpP(}OIOrHUECKOro, ME30- U MUKPOMOP(OIOrHUEeCKOro aHajIn3a MOYBEHHOTr0 IpopuIIs.

Obmas cxema OYBOOOpaA30BaHMUS. CraguitHoCTh OYBOOOPA30BaHUS.
[TouBooOpa3zoBaTenbHbIE MUKPOIPOIECCHI.

DOnemenTtapHsbie mouBeHHbIe nporiecchl (DI1IT). Kommekt u komriexc DI

OcoOeHHOCTH MOYBOOOpPA30BaHUs MO JIECHBIMH, CTEIHBIMH, MOJIYINYCTHIHHBIMU H
INYCTBIHHBIMU cOoO0IecTBaMU. [ uapoMopdHble MOYBBI. AJUTIOBHATbHbBIE TOYBEL. OpraHoreHHbIe
nouBbl. OCOOEHHOCTH MOYBOOOPA30BaHUS B TOPHBIX YCIOBUSX.

[TonsiTHE O MOJUIE€HETUYHOCTH II0YB. JIMTOreHHass HEOJHOPOAHOCTH ITOYBEHHOIO
npous.

Knaccugpukamus nous. IlpunHmunsl  kinaccuukanuy, CTPYKTypa W OCHOBHBIE
KJIaCCU(UKALMOHHBIE €IUHUIIBI.

Tumbl W  OPUHIUNBI  TOCTPOCHHMS  TOYBEHHBIX  Kiaccupukanuil.  CTpykTypa
«Knaccuduxammuu nous CCCP, 1977». Crpykrypa «Knaccupukanuum M JUAarHOCTUKH TOYB
Poccun» (2004). Jlnarnoctudeckre TOPU30HTHI H UX MPU3HAKH.

CucremMaTuka TEXHOTEHHBIX IMOBEPXHOCTHBIX 00pa3oBaHui. (OCHOBHBIE MHPOBBIE
KJ1accu(UKaIuy MOYB.

2.5 XuMuueckuii coctaB U (U3HKO-XUMHUYECKHE CBOMCTBA MOYB. OCOOCHHOCTH TIOYBBI
KaK 00beKTa XMMUYECKOTO M3y4eHHs, MOJUXUMU3M MOYB. bruoreoxumudeckas pojb OCHOBHBIX
MUHEPAJIBHBIX 3JEMEHTOB IOYBBI: KPEMHHMs, Kee3a, aJlOMUHUS, KallblUs, MarHus, Kajus,
HaTpus, pocdopa, cepbl, MUKPOIIIEMEHTOB.

MuHnepanpHass d4acTh TouB. MuHepanibl, crlarammme TBEPAYIO (¢azy MOuB.
Kpucrannoxumus u kiaccuuxanys MUHEpanoB. MuHepaibl KpYIHBIX (PaKIUi, UX OCHOBHBIC
rpynnel.  Posnb  MuHepanoB  KpymHbBIX — (pakuumii B Ipolieccax — BBIBETPUBaHHUA U
noyBooOpa3oBaHus. MuHepansl — COIM. MuHepanbl — OKCHUABI W THIPOKCHUJBIL.
TonkoaucnepcHsle  (ITIMHHUCTBIE)  MHUHEpasbl, MX  OCHOBHble  rpymnmbl.  CTpoeHue
KPUCTATHYECKUX PEHIETOK M KPUCTAJUIOXMMHUECKas KiacCU(UKaLus TNIMHUCTBIX MUHEPAJIOB.



CrpyKTypa U CBOWCTBa MUHEPAJIOB I'PYMNN KAOJIMHUTA, CIIOJ U FMAPOCIIO], MOHTMOPHIIJIOHNTA,
MOYBEHHBIX XJOPUTOB. CMeIIaHHOCIOWHbIE MUHEepaibl B oyBax. TpaHcopmalus TIIMHUCTBIX
MHUHEpAJIOB TNpu To4yBooOpa3oBanuu. CBoiicTBA TOYB, ONpEACNsEMble  TIMHHCTHIMU
MUHEpaJaMH: MOHOOOMEHHAss CIOCOOHOCTh, Oy(epHOCTb, JIMIKOCTh, MIACTUYHOCTh. METObl
MUHEPAJIOrHYeCKUX UCCIIEIOBAHUN B [IOYBOBEICHUU.

Oprannueckoe BelECTBO MOYB. KOMIOHEHThI OpraHMYECKOTO BEIIECTBA MOYB M HX
HOMEHKJIaTypa. VICTOYHMKM OpraHM4ecKoro BeliecrBa Io4B. IloHsTMe O MuHepanu3anuuu M
rymudukanuy. BiusHue BHEIIHMX YCJIOBUH Ha MpOIecChl TpaHCPOpMAIMH OpPraHHYECKOro
BemiecTBa. [ wumore3sl rymudukanuu. Kunernueckas Tteopuss rymuduxammu. Ilepuon
ounonornueckor aktuBHOCTU (IIBA) M cremneHb HACBHIIEHHOCTH OCHOBAHUSMH KakK (DaKTOpBI,
OTIpeNIeNIAIONINe TYMYCHOE COCTOsIHUE 1ouB. Crienuduueckue (TyMUHOBBIE) U HecTIeU(pHIECKUe
COEIMHEHUS] MOYBEHHOro rymyca. OCHOBHBIE TpPYIIBI T'YMYCOBBIX BELIECTB: TI'YMHHOBBIE
KHACJIOTHI, (DYJIbBOKUCIOTH, TyYMHH, HX OCOOCHHOCTM W pOJIb B TOYBOOOpa30OBaHUMU.
CratucTHUecKuil XapakTep COCTaBa M CBOMCTB I'yMYCOBbIX BemiecTB. [loHATHE O Tr'yMycHOM
cocrossHUM 1o04YB. (OCHOBHBIE II0Ka3aTe€Id T[yMYCHOIO COCTOSIHHMS IOouB. ['pynmnoBoil u
bpakimoHHbI cocTaB rymyca. ['yMycHOe cocTosiHME TTOYB OCHOBHBIX THUIOB. BiusHue rymyca
Ha (U3MYECKHEe W XUMHUYECKHE CBOWCTBAa IO4YB. [eorpaduueckne 3aKOHOMEPHOCTH
rymycoobpazoBanusi. l3MeHeHHE TyMYCHOTO COCTOSHUSI TOYB MPH Pa3IUYHBIX (Qopmax
AQHTPOIIOIE€HHOT'O BO3JCHCTBH.

buoreoxumuueckue npoBUHIMHU. VICTOUHUKN U COCTaB OPraHUYECKOTO BEILIECTBA MOYBBI.
Ponb nouB B rno0anbHOM KpyroBopoTe yriepona. ['ymycoBble BellecTBa MOYB Kak cHUCTEMaA
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN. DKoorndeckue GyHKIMU TYMYCOBBIX BellecTB. [ 'ymycHoe
coctossHre TouB. [louBeHHBIE KOJUIOMABI M WX oOpa3zoBaHue. [lOUBEHHBIH MOTIOMIAIOIIUN
KOMIUIEKC, €ro COCTaB M CBOWCTBAa. Buapl mnormoturenbHo crnocobHocTH. PeanbHas,
cranjaptHas u auddepeHuanbHas €MKOCTh KaTHOHHOTO oOMeHa. OOMEHHBIE KaTHOHBI W
aHnoHbl. CocTaB OOMEHHBIX KATHOHOB U €MKOCTh KATHOHHOTO OOMEHA ITaBHEHIIINX THUIIOB MTOYB.
Bnusitnue oOMEHHBIX KaTHOHOB Ha cBoWcTBa mouB. OOMEHHBIE KAaTHOHBI W OOMEHHBIC
ocHOBaHUs. [IouBbI, HACBHIILIEHHBIE U HEHACHIIIEHHBIE OCHOBAHMUAMM. CTENEHb HACBILICHHOCTH
IIOYB OCHOBAHMAMHU. BimsHHME TIpaHyJIOMETPUYECKOTO, MHUHEPAJIOTHYECKOIO  COCTaBa,
COJepKaHUs M COCTaBa OPraHMYECKOro BeIIeCTBA Ha EMKOCTh KaTHMOHHOro oOmeHa. Poib
MOTJIOTUTENIBHOM CIOCOOHOCTM IOYB B Ipolieccax MOYBOOOpa3oBaHUS U (OPMHUPOBAHUU
NOYBEHHOTO IIofopoaus. Mcmonp3oBaHMe NapaMeTpoB HOHOOOMEHHOW CIIOCOOHOCTH B
cucremaruke 1no4s. KucioTHOCTh, IENOYHOCTE, OyPEepHOCTH MOYB, UX CBS3b C TEHE3UCOM IIOYB.

OKHCIIUTENBHO-BOCCTAHOBUTEBHBIE IIPOLIECCHl B IOuYBax. Ponp al’panuu, yciaoBHH
YBJIQKHEHUSI, MUKPOOPIaHU3MOB, OMOXMMHMUYECKHUX IPOLIECCOB B CO3JaHUM U MOJAEpKaHUU
OTIpENIeNIEHHOW OKHUCIUTEIbHO-BOCCTAHOBUTENILHOW OOCTaHOBKM B MouBaxX. OKHUCIHUTENIBHO-
BOCCTAHOBUTEIbHBIA MOTEHIMAJ MMOYB, €ro cBa3b ¢ pH. ['pynnupoBku nous mo xapakrepy OB
pexumoB.  IlouBeHHBIE  MpOLECCHI,  ONpEACNAEMBbIE  OKHMCIHUTEIBbHO-BOCCTAHOBUTEIBHOU
oOcranoBkoil. Brusuue OBII Ha mnporecchl moyBooOpa3oBaHUs M MUIIEBOM PEKUM IOYB.
PerynupoBaHue OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX IIPOLECCOB B IIOYBAX.

2.6 dusnyeckne CBOICTBA M PEKHUMBI MOYB. BIIaXHOCTH, IJIOTHOCTH M HOPO3HOCTH
nousBel [loyBa Kak TreTEpONONMAUCIIEpCHAs CHCTeMAa. ['paHyJIOMETpUYECKHMM COCTaB II0YB.
@opmbl BOAbl B mouBe. OCHOBHBIE NOYBEHHO-TUAPOJIOTUYECKHE KOHCTaHThl. OCHOBHas
ruipopusndeckas XxapaKTepucTHKa MouBbl. BomHbIN 6anaHc MOYB U €ro cocTasisionye. TUIbl
BOJHOTO peXHuMa MoyB. BrarooOecrne4eHHOCTh pa3iMyYHbIX KIMMATHYECKUX 30H. MeTomabl
UCCIIEIOBaHHUSI BOJIHO-(DM3MYECKMX CBOMCTB, BOJHOTO PEXHMMa M BIAXXHOCTU IMOYB. J[BHXKeHHE
BO/bI B moyBe. BoaHblll pexxuM mouBel U ero Tumbl. CocTaB U (OpPMBI MOUBEHHOTO BO3/1YyXa.
JIBuKeHHe BO3/lyXa U ra30B B OYBE. PalalinOHHBIN U TETIOBOM OallaHCHI.

2.7 OcHOBHBIC 3aKOHBI Teorpaduu TOYB. 3aKOH TOPU3OHTAIHHOW TOYBEHHOU
30HAJIBHOCTU. 3aKOH BEPTUKAJIbHONW IOYBEHHOM 30HAIBHOCTH. 3aKOH aHAJIOIMYHBIX TTOYBEHHBIX
psA0B. 3aKOH (halManbHOCTH MOYB.

ITouBeHHBI NOKPOB Mupa. IIpHHIUIIBI ITOYBEHHO-DKOJOTMUYECKOrO0 PAMOHUPOBAHUS



Poccuu, BriZienieHrEe TOYBEHHBIX MOSICOB U 00nacTel. [[puHIMIIBI 1 OCHOBHBIE TAKCOHOMUYECKHE
€IMHUIIBI TTOYBEHHO-Teorpaduueckoro paonupoBanusi tepputopun P®. IlouBeHHBIN MOKPOB
MOJIIPHOTO, OOpeanbHOro, Cy00OpealbHOTO (YMEPEHHOr0), CyOTPOMUYECKOro, TPOIMHYECKOTO
HIOSICOB.

OcobeHHocT TMOYB Kak 0OBeKkTa KaprorpadupoBanus. Kaprtorpaduueckue OCHOBBI
IOYBEHHON CBheMKHM (Tomorpaduueckas KapTra, IUIaHbl 3€MJICYCTPOMCTBA, MaTepualbl
aspooTochéMkr). OCHOBHBIE ATalbl TMPOBEACHHUS KPYIIHOMACHITAOHOTO  IOYBEHHOTO
KapTUpOBaHUs. AHaIU3 NMOYBEHHbIX KapT. CrenuanbHble NOYBEHHbIE ChbeMKHU. Vcrnonb3oBaHue
METOJIOB JUCTAHLIMOHHOIO 30HJMPOBAHUS IOYBEHHOI'O IOKpOBAa. Buabl cnenuanbHbIX Kapr.
[ToHsATHE O CTPYKTYpE MOYBEHHOI'O MTOKPOBA.

2.8 Dkomnorus noyB. [loHsTHE 00 SKONOTMUECKUX PYHKIUAX 1MOUB. buoreonenornyeckue
¢ynkuuum nouB. ['pynmbel  3kojoruyeckux — (QyHKOMM, O0OYCIIOBIEHHBIX  (U3NYECKUMU,
XUMHUYECKHUMH, (PU3MKOXMMHUYECKHMH CBOMCTBaMHM MO4B. [ 'pynma uHGOpPMAMOHHBIX (YHKIUN
noyB. ['pymnmna neaocTHeIX QYHKIUHA MOYB.

Oobmeobunochepupie ¢ynknuu mous. DyHkumum m1ouyB B arMmocdepe, ruapocdepe,
autocdepe. [TouBeHHO-3KOIOIrMUECKUIT MOHUTOPHUHT.

2.9 buonorus noyB. OCHOBHbIE TAKCOHOMMUYECKUE TPYIIIbI IOYBEHHBIX KUBOTHBIX U UX
poib B MOYBOOOpa3zoBaHuU. JlOKJeBble YEpBU U HUX 3HAYeHUE B (POPMUPOBAHMM IOYBEHHOM
CTpykTypbl. TpaHcopmanuss MHKpOOpPraHM3MaMH  COCIMHEHHWHA  yriepoaa. Ydactue
MHUKPOOPIaHU3MOB B KpPyroBopoTe a3oTa. buomnorunueckas ¢ukcanus MOJEKYISPHOrO a3oTra
aTMochepsl.

[TpeBpaienus MHKpOOpraHu3MaMH COEIUHEHHUH cepbl, (ocdopa, *kene3a B IOYBE.
Okojororeorpaguueckre 3aKOHOMEPHOCTH PACHpPOCTPAHEHUS MHUKPOOPraHU3MOB B I10YBaX.
buonoruyeckas akTHUBHOCTb pa3HbIX THUIIOB IIOYB.

2.10 Ilnmomopoaue mnouB. Ilonarue o mmomopoauu nouB. Kareropuu mNOYBEHHOTO
IUIO/IOPO/INS: €CTECTBEHHOE, UCKYCCTBEHHOE, MOTEHUUANbHOE, 3()()EKTUBHOE, OTHOCUTENIBHOE,
sKoOHOMHYecKoe. BocnpousBoactBo mionopoaus. OTHOCUTENBHBIN XapakTep III0J0pOIHS.
OneMeHTs! U (pakTopsl wioaopoaus. MakTopel, TMMUTHPYIOLIME TOYBEHHOE IJIOJOPOIUE, U UX
perynupoBanue. OCOOEHHOCTH TpeOOBaHMH KYJIbTYPHBIX pacTeHH K mouBam. KynbTypHbIit
npoiiecc nouysoodOpazoBanus. OKyabTypuBaHue 1mouB. OLEHKa MIOJOPOIMs MOYB, CTENEHU HUX
OKyNnbTypeHHOCTU. [luHamuka mogopoaus mouB. Mcrtomenwe mouB.  CoumanbHO-
HDKOHOMHYECKHUE ACMEKTHI IUNI0A0pOoaus NoYB. [TapaMeTphl 1 MoAEnN TUIOAOPOIUS.

2.11 OBomtouust moyB. CTaguiiHOCTh U BO3pacT nNouBooOpa3oBaHusi. OCHOBHbIE (PaKTOPbI
HBOJIIOLIMY TIOYB.

2.12 [Herpanmanus nouB. TexHoreHe3 kak (aktop mouBooOpazoBanus. [ noOaybHBIC
TEHJCHIIMYA N3MEHEHNUs II0YB U TIOYBEHHOI0 NoKpoBa. OeHkKa ypoBHs Aerpajganuu noys Poccun.
®axTophl U BUIBI AeTpagannu mous. OCHOBHbIE MOHATHS U TEPMUHBI.

Tunbl ¥ BuABl Jerpajialiidl IOYB: BOJHAs 3po3us, Aeuisdluus NOYB, MEXaHWYecKas
Jerpajanys TOoYB, YIUIOTHEHHE MOYB, CIMTHU3AlMs MOYB, JeryMu(UKalus NaxXOTHBIX IOYB,
3arpssHenue (mo KpynenukoBy MW.A.). TloHsiTHe «OMOJOTMYECKOTO 30POBbS»  TOYB.
['unponorudeckuii paxtop nerpaganuu nous. [IoHATHE «OMYyCTHIHUBAHUE.

Paznen 3. 3amuTa 1 KAapaHTHH PACTeHUI.

3HaueHWe  3alIUThl PACTEHUHM B  CEIbCKOXO3AWCTBEHHOM  IIPOM3BOJICTBE, €€
TEOPETUYECKHE OCHOBBI, 33/1a4H U MPOOIEMBI.

3.1. ®uronaroaorus. boiesHn pacteHuid, UX CYIIHOCTh W mpossieHue. [latonoro-
MOp(OJIOTHUECKUE, AaHATOMHYECKHE, ITUTOJIOTHYEeCKHEe M (U3MOJIIOTUYECKUE W3MEHEHUS Y
6ombHOTO pacTeHus. Knaccuduxarus 6one3Heil.

OBomonusi  mapasutu3Ma  Bo3OyauTenedt  Oone3Heid  pacteHuil.  OcoOeHHOCTH
[aTOJIOTMYECKOI0 MPOLIECCA B CBSA3U CO CTENEHBIO Tapa3uTU3Ma BO30yIUTEIEH.

Bupycsl, Bupouspl, puTOIIIa3Mbl Kak Bo30ynuTenu Ooine3Hei pacteHuil. CoBpeMeHHOE
IpeJCTaBICHUE O MPHUPOJE BUPYCOB U MX Kiaccupukanus. CUMOTOMBI BUPYCHBIX OOJIE3HEH.
@DakTOopbl, BIUAIOUINE HA CTENEHb W XapaKTep IMPOSBICHUS NPHU3HAKOB BHPYCHBIX OOJE3HEH.



[Tytu pacnpocTpaHeHUsI U COXpaHEHUS! BUPYCHBIX MH(EKIMA pacTeHuil B npuponae. OCHOBHBIE
IpyNIbl  [EPEHOCUMKOB BUPYCOB. MeToabl JAMAarHOCTUKM  (DUTONATOTEHHBIX BHUPYCOB:
BU3YaJIbHBIA, CEpPOJIOTHUECKMH M ero Moau(uKauuu, HHIUKATOPHBIH, 3JIEKTPOHHO-
MUKPOCKOIIMYECKUH, TMCTOXUMHYECKUH. MHTerpupoBaHHas 3amuTa OT BHPYCOB IIOCEBOB U
[I0CAJI0K B YCIOBHSIX ITPOU3BOJICTBA.

OOmue cBeneHuss o (QuroIuIazMax pacteHui. Mopdosornyeckue M OUOIOrMUYECKHE
ocobeHHoCTH BO30yauTenei puromnaasMoB. Mepsl 3alIUTHl pacTeHui oT puTomiasmMoB. boneznu
pacTeHuii, BbI3bIBaeMble BUpOHAaMHu (MeTaBupycamu). OTIMYMsS BUPYCOB OT BHPOMJIOB, IyTH
pacrpocTpaHeHuss B KyJdbType. Mepbl 3alUThl OT BHPOHMIHBIX HH(peKuuil (kapTodens,
IIUTPYCOBHIE).

CoBpemenHoe mpenctaBieHue o0  (uromaroreHHbIX — Oakrepusx. (OcoOEHHOCTH
naroreHesa. /luHamuka pa3BUTHS U pacnpocTpaHeHus. Mephl 3alUThl OT OaKTEpHUO30B.

AKTHHOMHULETHI ¥ UX POJIb B (PUTONATOIOTHU. Mepbl 00pBOBI C aKTHHOMUKO3aMH.

CoBpemeHHOe mnpejcTaBieHue o cucremMe TIpuboB. OcOOEHHOCTHM MaTOreHesa IpH
MHUKO3aX. JlMHamMMKa pa3BUTHS W pacnpocTpaHeHus: TpuOoB. (OOOCHOBaHWE 3aIIUTHBIX
MEPOTIPUATHIA OT TPUOHBIX OOJIC3HEH.

Heunndexnmnonusie 001€3HN pacTeHUIA.

bonesnu 3epHOBBIX KyJIBTYp U IIPUEMbI OTPAHUYEHUS UX BPEIOHOCHOCTH.

bonesnu 3epHOBBIX O00OBBIX KYJIbTYp U IPUEMBI OTPAHUYEHUS UX BPEIOHOCHOCTH.

bosie3nu kaprodens | nmpueMbl OrpaHUYEHUS UX BPEJOHOCHOCTH.

bonesnu cexisbl, Y TIPUEMBI OIPaHUYEHUSI UX BPEIOHOCHOCTH.

bonesnn noaconHeyHuMKa M IPUEMbI OTPAHUYEHUS UX BPEIOHOCHOCTH.

bonesHu OBOIIHBIX U IPUEMBI OTPAHUUYEHUS UX BPEIOHOCHOCTH.

Bbosie3Hn OBOLIHBIX KYJIBTYP B YCIOBMSAX 3aLIMILEHHOIO IPYHTA U CHElU(UKa 3alUTHBIX
MEPONPUITUNA B 3aIUIIIEHHOM TPYHTE.

bone3Hu mIo10BbIX, SITOAHBIX KYJIBTYP U IPUEMBI OTPAaHUYEHHS UX BPEIOHOCHOCTH.

3.2. JHTOMOMOrNsA. XapaKTEPUCTUKA OCHOBHBIX I'PYIIN BPEIUTEIICH - MPECTaBUTEIICH
Pa3IMYHBIX KJIACCOB JKUBOTHBIX, TPOQUUECKUX CBA3EH C MOBPEXKAAEMBIM PACTEHUEM,
BPEIOHOCHOCTH U MOTEPh ypOXKasl.

Mopdornoruueckoe CTpOEHHE BpEIHBIX HACEKOMBIX, KIeLled, HeMaron, CIH3HEH,
rpbI3yHOB. Mcnonb3oBaHnne MOp(OIOrHueckux MPU3HAKOB U XapaKTepa MOBPEXIEHUN pacTeHui
B LEJIAX M3y4EHHUS BUAOBOTO COCTaBa, y4eTa YHMCIEHHOCTU M IPOTHO3UPOBAHMS Pa3BUTHUSA
BPE/IHBIX )KUBOTHBIX. DYHKIIMU KOXKHBIX JK€JI€3 B MOBEJACHUN HAaCEKOMBIX U UCIOJIb30BaHUE UX B
nensix 0oprObI ¢ BpenuTensiMu. BHyTpeHHee cTpoeHHe Telna, MBIIIL], pacloyIoKeHHEe BHYTPEHHUX
opranoB. [lumeBapuTenbHbIi anmapar, ero crpoeHue. OCOOEHHOCTH MHUIIIEBAPEHUST Y BPEIHBIX
HACEKOMBIX C pa3JIMYHBIMM TUIIAMU POTOBOTO anmnapara. BHekumeynoe numesapenue. [Inmesas
cnenuanu3anus. KpoBeHocHass cucTeMa W ee 3allluTHhle CBOMCTBa. TepMmoperynsiuus u
TEINIOOOMEH y HaceKOMbIX. JIpIXaHWe HACEKOMBIX, CTPOCHME IbIXAaTeNbHBIX CHCTEM M HX
BUJIOU3MEHEHMs. OHAOKPUHHAs cHCTeMa. ['OpMOHBI HAcCEKOMBIX M CIEKTp HX JEWCTBHUA.
['opmonanbHble (hakTopel MeTamopdo3a. HepBHasi cucrema: 1eHTpalbHas U nepudepudeckas.
CtpoeHue u NpuHLUI pabOThl HEPBHOUM cucTeMbl. OpraHbl YyBCTB, UX CTPOCHHE U 3HAYEHUE B
JKU3HN HaceKoMbIX. OpraHsl 3peHHMs HAcEKOMBIX, cTpoeHue. IlonoBoil ammapar, cTpoeHue U
byHKIIMM OTAenbHBIX yacTeil. IlomoBele myTw W mnpuaarounsle kene3bl. CTpoeHue sina
HacekoMmoro. Onrorenes.IlonoBoit numopdusm. Tumsl napreHorenesa. THITBI KUBOPOKIECHUS.
OMOpHOHaNbHOE pa3BUTHE. THUIBI MOCTAIMOPUOHAIBHOTO pa3BUTHUS. THUIIBI TUYMHOK U KYKOJIOK.
[Tpupona u mporecc MOJHOTO M HEMOJHOro NpeBpamieHus. JInHouHblil npouecc. JKu3HeHHbIE
LUKJIBl Y HACEKOMBIX.

OcHOBHbIE NPUHUMIIBI  cUCTEMATHKU. (OCHOBHBIE TaKCOHOMMUYECKHUE  EIUHUIIBL.
Cucremarnieckoe MOJOKEHUE HACEKOMBIX, KIIEIIeH, HEMATOl, OPIOXOHOIMX MOJUIFOCKOB M UX
KJaccuuKarus.

Knaccudukamms sxonornueckux (akropoB. buornueckne m abuotudeckue (HakTOpHI.
®oronepuoansm. [Inanaysa. Knumar 1 MUKpOKIMMAT.



Pacnipoctpanenue u pacceneHue Hacekombix. Crarusi, OMOIEH03, OHOTOI, KU3HEHHBIC
(OpMBI HACEKOMBIX U KOJIOIMUECKUI MOIMMOPHHU3M.

Tunel NOBpeXICHUN BPEAUTEIAMU PACTEHUN U UX OTBETHBIC PEAKLIUH.

ITprunHsAEMBIi Bpel; 3KOHOMUYECKHUH ITOPOT BPEAOHOCHOCTH.

[IporHo3bl pa3sMHOMXKEHHsS BpPEIHBIX HACEKOMBIX M Kienied. TeopeTnyeckue OCHOBBI
nporxHo3a. Tunsl nporao3oB. O0IKe CBECHHS O METOJaX BBISIBIICHUS U y4eTa BpeIuTeNeH.
MHoOrosiiHbIe BPEAUTEIN U IPUEMBI OTPAHUYEHMS UX BPEJOHOCHOCTH.

Bpenurenn 3epHOBBIX KyJNbTYp M KOMIUIEKC OCHOBHBIX MEPONPHMATHH MO MX 3allUTe OT
BpPEIUTEIICH.

Bpenutenu 3epHOBBIX KyJlIbTyp cemelicTBa OOOOBBIX UM IIPUEMbl OTPaHUYEHUS UX
BPEJOHOCHOCTH.

Bpenurenu Macau4HbIX KyJIbTYp U IPUEMBI OTPAHUYEHUS UX BPELOHOCHOCTH.

Bpenurenu cBEKIIbI U IPUEMBI OTPAHUYEHUS UX BPEIOHOCHOCTH.

Bpenutenu kaprodens u npueMbl OrpaHUYEHUS UX BPEIOHOCHOCTH.

Bpenurenu oBOIIHBIX KYJBTYP U IPUEMBI OTPAHUYEHHS UX BPEJOHOCHOCTH.

Bpenurenun OBOIIHBIX KYJIbTYpP 3alUILNEHHOTO TIPyHTa M IPUEMbl OIPaHUYEHUS HX
BPEJOHOCHOCTH.

Bpenurenu mionoBeIX KyJbTyp U IIPUEMbl OTPAaHUYEHUS UX BPEJOHOCHOCTH.

Bpenurenu ArogHbIX KyJabTyp U IPUEMBI OTPAaHUYEHUS UX BPEAOHOCHOCTH.

Bpenurenu 3epHa u Apyroi NpoLyKIUU PACTUTENBHOIO IPOUCX0KICHUS IPU XPaHEHUU U
IIPUEMBI OTPAHUYEHHUS] UX BPEAOHOCHOCTH.

3.3 MeToasb! 3amuThl pacteHuii. CylnHOCTb, TOCTOMHCTBA, HEOCTATKH, cepa NPUMEHEHHUS,
CpeACTBa, TEXHOJIOTUU U MEXaHU3MBI IPOSIBICHUS (PUTOCAHUTAPHBIX CBOWCTB OPraHU3alMOHHO-
XO35CTBEHHBIX MEPONPUATHH, CEJIEKIIMOHHO-T€HETUYECKOTO, arpoTEXHUYECKOTrO,
MMMYHOJIOTHYECKOT0, OHOJIOTMYECKOT0, (PU3NYECKOr0o, MEXAHWYECKOro, U XMMHYECKOTO
METOJOB 3alUThl pacTeHui.. CyImHOCTh W NPHHUUNBI HMHTEITPHPOBAHHON 3aIlMTHI
pacTreHuii.

3.4. KapaHTHH pacTeHUii

[TonsiTue o kapanTuHe pacteHuidl. CTpyKTypa KapaHTUHHOU ciy»k0bl B Poccuiickoit denepannu.
BHemHuit u BHYTpeHHUM KapaHTHMH M MX (GyHKuMu. KapaHTHHHbBIE BpeAMTeNH, OOJNE3HU U
COpHBIE DAaCTeHHUs, HE 3aperucTpUpOBaHHBIE Ha TeppuTopun Poccuiickon ®Penepanum.
KapantunHble BpeauTenu, O0JNE3HU U COPHbIE PacTE€HHs, OTPAHUYEHHO PaclpOCTpPaHEHHbIE Ha
teppuropun  Poccuiickorr ®enepanuu. MeToapl T0CMOTpa IMOJAKAPAHTHHHOW MPOMYKIIHH.
Mertonbl 06e33apaxuBaHus OAKAPAHTHHHOM MPOAYKIHH.

Hepeqeﬂb IK3aMCHAIIMOHHBIX BOIIPOCOB

1. [IpeameT 1 METO/IBI arPOXUMHUU KaK HAyKH, €€ OCHOBHBIE 33JJa4H U B3aMOCBSI3b C
JIPYTUMU JUCITUTUTHHAMMU.

2. XuMuyeckuit coctaB pacteHuil. Ponp OuoreHHBIX BemiecTB (OETKOB, JKHUPOB,
YTJIEBOJIOB) B KM3HEAEATEILHOCTHPACTCHHI.

3. TpeOoBaHusl pacTeHHMil K YCIOBUSM MUTaHUS B Pa3IUYHBIE TMEPUOIBI POCTA.
IIpuemsl perynupoBaHusl MATAaHUSPACTCHUM.

4. CocraB nouBbsl. MuHepasibHasi 4acTh MOYBBI - UCTOYHHMK MHUTATEJIbHBIX BEILIECTB
JUISL paCTEHUI.

5. Oprannueckoe BeIIeCTBO MOUBbI, €r0 COCTAB, COAEPKAHNE U HAKOILJICHUE B TIOYBE.

6. Bunbl KHMCIOTHOCTM TIOYBBI, WX XapaKTePUCTUKA W 3HAYCHHE B IIPAKTHUKE
NpUMEHEHHUS y00peHHiA.

7. [TouBennsrit mornomaronuii komrieke (IIK), ero cocraB crpoeHue u 3Ha4YeHHE
B IPUMEHEHUH Y100pCHUIA.

8. [TornotuTenbHast ciocOOHOCTH MOYB. BUIBI MOTJIOMIEHUS, UX XapaKTEpUCTHKA U

3Ha4YCHUE B MPAKTUKETIPUMEHEHUS yI00PEHUH.



9. DU3NOIIOTUYECKUE OCHOBBI IPUMEHEHUS yIOOPCHHIA.

10. Knaccudukanms a30THBIX YI0OpEHUHN U CIIOCOOBI UX MOTYyYCHUS.

11. ®ocdopHble ynoOpeHHs, UX CBOWCTBA U IPUMEHEHHE.

12. KommiekcHble y100peHHst UX XapaKTEepUCTUKA U YCIIOBHSI IPUMEHEHMSL.

13. Knaccugukanus kanuitHbIX yI00peHi UX CBOICTBA M MPUMEHEHHE.

14. Bupl 1 xuMu4eckuii cocTaB MOJICTHIIOYHOIO HABO3A.

15. MukpoynoOpeHusi. OCHOBHBIC BUIbI U YCIOBUS YPPEKTUBHOTO MPUMEHEHUS

16. 3HayeHUEe M3BECTKOBaHMs KUCIbIX Mo4yB. OmnpeneneHue NOoTpeOHOCTH IHOYB B
M3BECTKOBAHUU U J103 BHECCHUSIM3BECTKOBBIX YAOOPEHHIA.

17. XuMmHuecKass MenuopalMs COJIOHLOB. [Mmcocozepkamye Marepuanbl  HMX
XapaKTEPUCTHKA, 03bI, CPOKU UCTIOCOOBI BHECCHUSI.

18. JluarHocTyka NUTaHUs PaCTEHUH U €€ 3HaYeHHE B UCIOIb30BAHNN YAOOPEHUIA.

19. ArpoxuMHuecKas XapakTepUCTUKa pa3IM4HbIX TUIIOB IIOYB.

20. [Tpunuummne! pazpadbotku CITY.

21. KynbTypHblil 104B00Opa30BaTENbHBIIN IIPOLIECC.

22. ArporeHHas 3BOJIIOLHNS [TOYB.

23. OkynbTypHUBaHHE IIOYB.

24, Arpodusnueckre CBOMCTBA MOYB.

25. I'panynoMeTpu4eCcKnuii, MHUKpOArperarHblii M arperarHblid COCTaB II0YB, HX
3HavyeHue.BoHble, BO3IyLIHbIE, TEIIOBBIE, (PU3MKO-MEXaHUUECKUE CBOMCTBA.

26. [110THOCTD MTOYBHI.

217. [lepenBurkeHue Tema U BIaru B OYBe.

28. @opMbl XUMHUYECKHX COCIUHEHHH MOYBBL, B KOTOPBIX HAXOMAATCS AIIEMEHTHI

INUTaHUA paCTCHI/Iﬁ. IloreHnuanbpubie U 3(1)4)6KTI/IBHI>I€ 3aracbl MNUTATCIIBHBIX BCIICCTB B
PAa3JIMYHBIX IMMOYBAX.

29. buonorndeckue cBoiicTBa NOYB U OPraHUYECKOE BELIECTBO MOYB.
30. Cocras OpPTaHHYECKOTO BEIIECTBA U ero
arpoHOMHUYecKas U 9KOJIOTHYECKast poJib JUISI  OCHOBHBIX

THUIIOB TIOYB.

31. M3MeHeHne TyMyCHOTO COCTOSIHHMSI IIPU CEIbCKOXO3SICTBEHHOM MCIOJIb30BaHUN
TIOYB.

32. Muxkpobrosoruyeckre npoueccs No4YBooOpa3oBaHus.

33. ATpPO3KOJIOTHYECKAS OIIEHKA TIOYB CEIIbCKOXO3SHCTBEHHBIX 36MEITb.

34. ['eorpaduyeckrie 3aKOHOMEPHOCTH arpOPU3NUECKUX U arpOXUMHUYECKUX CBOMCTB
TIOYB.

35. Jlerpaganus noyB CeIbCKOXO35ICTBEHHBIX 3€MEb.

36. Dpo3us U qeQIIsIus MoYB.

37. Herymugukanmus, paspylieHHe  IOYBEHHOU

CTPYKTYPHI, nepeyrioTHEHHE MOYB

CEIIbCKOXO035MCTBEHHON TEXHUKOM.

38. IMonkucieHne ¥ MONIIEIAYNBAHIE.

39. Herpaauuuonssie MOYBOYJIYULIUTEIH (Ouorymyec, BEPMUKOMIIOCT,
carporiesnb, OCaJAKUCTOYHBIX BOJ U JP.).

40. KpyroBopot u 6anaHc 371€MEHTOB B 3eMJIEACTNH U UX POJIb.

41. bone3Hu pacteHuil, UX CyIHOCTb U MPOSIBJICHUE.

42. Knaccugukarus Oonesnei.

43. CoBpeMeHHOE NPeICTaBICHNE O PUPOIE BUPYCOB U UX KJIacCU(UKALINS

44, Mopdodonoruueckue u 61oIorndeckue 0coOEHHOCTH BO30yaUTENeH (PUTOILIa3MOB.

45, CoBpeMeHHOE TpencTaBiiecHHe O (uTomaroreHHbIXx OakTepusx. OcobeHHOCTH
nartoreHesa. J[uHamMuka pa3BUTHS U pacpOCTPaHEHHUS.

46. AKTUHOMUIIETHI U UX POJIb B (puTOnaTosiorui. Mepsl 60phObl ¢ aKTHHOMUKO3aMHU.

47. CoBpeMeHHOE Mpe/ICTaBIEHUE O CUCTEME TPHOOB.



48. Heundexnuonusie 001€3HU pacTeHUH.

49. bone3Hu 3epHOBBIX KYJIbTYp M IPUEMbI OTPAHUYEHHUS UX BPEJOHOCHOCTH.

50. Bone3nn 3epHOBBIX O00OBBIX KyJAbTYp W TpPUEMBl OTPaHUYEHHUS HX
BPEIOHOCHOCTH.

51. Bonesnu kaproderns u nprueMbl OrpaHUYSHUS UX BPEIOHOCHOCTH.

52. bosne3Hu cBekIibl ¥ IprUeMbl OIPaHUYEHUS UX BPEAOHOCHOCTH.

53. Bosie3Hn moICONMHEYHNKA U IPUEMBI OTPAaHHYCHHS UX BPEITOHOCHOCTH.

54, bosie3Hn OBOIIHBIX M IPUEMBbI OTPAaHUYEHUS UX BPEAOHOCHOCTH.

55. Bone3nn OBOIMIHBIX KYJIbTYp B YCJIOBHSX 3aIIMIICHHOTO TPyHTa W crenupuka
3alIUTHBIX MEPOIIPUATHI.

56. Bone3nn mnomoBBIX, ATOAHBIX KyJABTYP M HPUEMBl OTpaHMYCHHS HX
BPEIOHOCHOCTH.

S7. XapakTepucTUKa OCHOBHBIX IPYII BPEAUTENICH - INPEACTaBUTEICH pPA3IUMYHBIX

KJIACCOB JKMBOTHBIX, TPOPHUUECKHX CBA3CH C MOBPEXKIAEMBIM PACTEHUEM, BPEJOHOCHOCTU W
MOTEPh YPOXKasi.

58. Mopdosoruueckoe CTpOCHHE Tella HACEKOMOTO.

59. Oco0OeHHOCTH NUIIEBAPEHUS Y BPEIHBIX HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU
poToBOro anmnapara. BHekuIieuHoe nuieBapeHue.

60. OMOpHoHaNbHOE pa3BuTHE. THITBI TOCTAIMOPHOHATEHOTO PA3BUTHS.

61. Tunbl nuuMHOK M KykosloK. Ilpupoma M mpouecc MONHOTO M HEMOJIHOTO
IIPEBPAICHHUS.

62. JKuzHeHHbIE LIUKIIbl Y HACEKOMBIX.

63. OCHOBHBIC TPHHIMUIBI CUCTEMAaTHKH HAaCEKOMbIX. OCHOBHBIE TaKCOHOMHYECKHE
€/IMHULIBL.

64. buotnueckue u abnotnueckue dpaxkropsl. Dotonepuoausm. {uanaysa.

65. [Tone3nble HacekoMble W KieuM (3HTOMOdaru, akapudard, ONbUINTENN) U HX
POJIb B pETYTUPOBAHUH YHCICHHOCTH BPEIHBIX BUIOB.

66. Turnbl MoBpeX1eHUI BpeAUTENIIMU PACTEHUN U X OTBETHBIE PEAKIINH.

67. MHOTOsITHBIE BPEAUTENN U IPHEMBI OTPAHUYCHHS UX BPEIOHOCHOCTH.

68. Bpenutenu 3epHOBBIX KyJIBTYp U IPUEMbI OTPAHUYEHUS UX BPEJJOHOCHOCTH.

69. Bpenurenu 3epHOO000BBIX KYJIBTYp M IPHEMbI OTPAHUYCHUS UX BPETOHOCHOCTH.

70. Bpenutenu MaciuyHbIX KyJIbTYp U IPHEMbI OTPAaHUYEHHS UX BPEIOHOCHOCTH.

71. Bpeaurenu xaprodenss u Apyrux KyilbTyp CEMEHCTBA IMACICHOBBIX U MPUEMBI
OTPaHUYEHUS UX BPEJJOHOCHOCTH.

72. BpenuTenu OBOIHBIX KyJIbTYpP U IIPUEMBI OTPAaHHYEHHS UX BPEITOHOCHOCTH.

73. Bpenutenu OBOIIHBIX KyJNbTYp 3allUIIEHHOIO TPYHTA MPHEMbl OTPAaHUYEHUS UX
BPEIOHOCHOCTH.

74. BpenuTenu minooBbIX KyJIbTyp U IPUEMbI OTPAHUYECHUS UX BPEJOHOCHOCTH.

75. BpenuTenu siroIHBIX KYJIBTYp ¥ IPHEMbI OTPAHHYSHHS UX BPEITOHOCHOCTH.

76. CylHOCTh  CeNEeKIMOHHO-TeHeTHYeckoro Meroja. I[loHsaTHe ycTOWMYMBOCTH
pacTeHui K BpeTHBIM OPTaHU3MaM H CTETICHb €€ MPOSBIICHUS.

77. CyIHOCTh arpoTeXHUYECKOr0 METO/a 3alluThl PaCTeHUH, ero CpeacTBa u chepa
PUMEHEHHSI.

78. CymHocTh (U3UYECKOT0 METOJla 3alllUThl PACTeHMH, ero cpeiacrBa u cdepa
PUMEHEHHSI.

79. CylHOCTP MEXaHMUYECKOT0 METOJA 3alIUThl pacTeHUil ero cpeacTtsa U chepa
PUMEHEHHSI.

80. CymHocTh OMOJOrMYecKOro MeToJia 3aIlUThl pacTeHUil ero cpeactsa U chepa
HPUMEHEHHUS.

81. CymHOCTh IMMYHOJIOTHYECKOTO METO/1a 3alUThl PaCTEHUH ero CpeacTBa u cdepa

IIPUMCHCHUA.



82. CymHOCTP XHMHUYECKOTO METOJA 3allMThl PAcCTEHHM €ro JOCTOMHCTBA,
HEJI0CTaTKH, IIyTH COBEPILIEHCTBOBAHUS U c(hepa MPUMEHEHUS.

83. DU3UKO-XUMHUECKHE, TOKCUKOJIOTHYECKUE CBOMCTBA U TEXHOJOTUN MPUMEHEHUS
COBPEMEHHBIX HHCEKTHUINI0B, GYHTUIIUA0B U TepOUIINIOB.

84. KapanTtunnsie BpenuTenu, 00JIE3HN U COPHBIC PACTCHHUS, HE 3apETHCTPUPOBAHHBIC
Ha Tepputopuu Poccuiickoit denepanum.

85. Kapantunnaple BpeauTenu, OOJIE3HW U COpPHBIE pACTCHHs, OTPAHHYEHHO
pacrpocTpaHeHHble Ha Tepputopuu Poccuiickoit deneparum.

86. CyurHoCTh ¥ MPUHILIMITBI MHTETPUPOBAHHOMN 3alIUTHI PACTEHUH.
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