MUWHUCTEPCTBO HAYKU 1 BBICIIEI'O ObPA3OBAHUS PO
denepanbHOE rOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO OOpa30BaHMs

«JATECTAHCKHNI T'OCYJAPCTBEHHbBI YHUBEPCUTET»

buonoeuueckuii ghaxyromem

PABOUYAS ITPOI'PAMMA JUCHUIIJINHBI
IouBoBeeHHE C OCHOBAMM PACTEHHEBOACTBA
Kadenpa mouBoBenenus

OO6pazoBaTtebHas MporpaMma

06.03.01- buosmorus

[Tpoduib MOATOTOBKH
OOmast OuoJiorus

YpoBeHb BbICIIETO 00Opa30BaHUs
bakamaBpuar

dopma oOydeHus
O4Has

CraTyc AUCHMIIIUHBIL:
BapUaTUBHAA

Maxaukana, 2018 ron



Pabowyas  nporpamma  jaucuMruideel «  TloyBoBejeHHE ¢  OCHOBAMH
pacrendesoicTBay cocrasieHa 8 2018 rojy B coorsercTBuM ¢ TpeDOBaHHAMH
®I'OC BO no wanpasnesuio noarotoskd  06.03.01 buonorus (yposeHs
Dakanaspuara)

or 12. 03. 2015r. Ne 213.

Pazpaboruuk: kadeapa novsosenecHus,
banamup3oesa 3ynsdus Mupsebanaesna, k.6.1.,J0UeHT.

PaGouas nporpamma AucUMIUIHHELL 0g0b6pena:
HA 3aCCaHHH lca(bengu K«m&nemm or 10.05. 2018 r., npotokon Ne 9
3as. kadeapoii '\ (i | Acanynaes 3.M.
(nonnucn,)\
/
Ha 3ace1aHuH METoAHECKOH KOMHCCHH BHONOTHYECKOTo dakynbrera

ot of 20181, nWo f
IMpencenarens j ’ Aj-' lapkuesa U.X.

(noafiics)

PaBouas nporpamMma HCUHIUTHHEL COTIacoBaNa ¢ yuebH JIMYECKHM
ynpasienseM « ¢ » 173 2018r. .%0

(moanuce)



AHHOTanus pado4yeid NporpaMMbl JUCHUILJINHbBI

Jucnumnna «I[louBoBeneHHME C OCHOBAaMH PACTECHUEBOJICTBA» BXOJUT B
BapUaTHBHYIO, 4YacTh oOpa3oBaTeIbLHON MporpamMMbl  OakajaBpuara, T10
Hampasieauto 06.03.01. buonorus.

JlucrumimiHa ~— peanu3yeTcs Ha  OmonormueckoMm  (akymerere,  Kadempoit
IIOYBOBEICHHS.

CopnepkaHrne OUCHMIUIMHBI OXBAaThIBAET KPYr BOIMPOCOB, CBS3aHHBIX c
MOP(OJOTUUECKUMH TPU3HAKAMH TI0YB, NMUTAHUEM PACTEHUH, pacCMaTPUBAIOTCS
OCHOBHBIC (DaKTOpPHI TIOYBOOOPA30BAHMS, BIMSHUE ArpOTEXHUKH Ha IPOIIECCHI
nmoyBooOpazoBanus. M3ydaroTcsi  BONPOCHL,  CBSI3aHHBIE C  IIpoIleccaMu
MpeBpaIleHNus] OpPraHUYeCKHUX OCTaTKOB B TyMyC, C IUIOJIOPOJMEM II0OYB U
METOJIlaMU €T0 TOBBIIICHUSA. B comepikaHue JTUCHUIUIMHBI TaKXKe BXOAAT BOIPOCHI
3emuieieNus (METoIbl 0OpabOTKU MOYBBI, CEBOOOOPOT M T.J.) W PACTEHHUEBOJCTBA
(bnosornveckue OCOOEHHOCTH, arpoTEeXHHUKA HEKOTOPBIX KYJIbTYPHBIX
pacTeHui).

JucuumuinHa HareneHa Ha (GopMHpoBaHUE KOMITeTeHIUH BbimyckHuKa: OIIK-2.
[1K-3. IlpenonaBanne NUCIUIUIMHBI MPEIyCMAaTPUBACT MPOBEICHUE CIIEAYIOIINX
BUJIOB 3aHATHI: JICKIIUM, TA0OpATOPHBIE 3aHITHE, CAMOCTOSITEIbHAsT paboTa.
Pabodass mporpamma IUCHMIUIAHBI MPEAYCMATPUBACT ITPOBEACHHUE CIICTYIOIINX
BUJIOB KOHTPOJISI yCTIEBAEMOCTH B ()OpME KOHTPOJBHOU pabOTHI, YCTHOTO OIPOCa,
TECTUPOBAHUS U UTOTOBBIM KOHTPOJb B hOpMe dK3aMEHa.

OObeM AUCIHUILUIMHBL 3 3a4eTHBIX equHMIl, B ToM uncie 108 B akameMuueckux
gacax 10 BUJaM y4eOHBIX 3aHATHH.

YueOHble 3aHATHS dopma
Cemec B TOM YHCJIE MIPOMEXKYTOUHOU
Tp KonrtakTHast paboTa 00yyaromuxcs ¢ MpernojaBaTeieM CPC, | arrecTauuu (3aver,
Bceer 13 HUX BToM | AuddepeHuposaH
o | Jlexn | Jla6oparopu | Ilpaktuue | KCP | koHcymbra | 9HCIe HBIH 3a4er,
uu b€ 3aHSATHS CKHe LUK JK3aM 9K3aMEH
3aHATHS €H
6 108 14 28 - - - 30+36 9K3aMeH

1. Ilesan ocBOEHUS TUCHMILIMHBI

Hemamu ocBoeHMs JUCLIMILTUHBL (MOIyJisi)  SIBJISItOTCS. (DOPMHUPOBAHUE
HAy4YHOTO  MBIIUICHUS, MpuoOpeTeHne MnpodecCUOHANbHBIX HABBIKOB 10
MOYBOBE/ICHUIO, BBISIBICHHE CINEUM(PUKUA MOYBBI KaK MPUPOAHOrO0 0Opa3oBaHUS,
BOZHMKIIETO M Pa3BUBAIOLIETOCSd B pe3yJbTaTe€ BO3JEHCTBUS OpPraHU3MOB Ha
autochepy;  O0OECreuuTh  CTYJACHTOB  TEOPETUYECKHMMHU  3HAHMSIMH 10
pPalMOHAIIBHOMY HCIIOJIb30BAaHMIO IMTOYBEHHOIO IOKPOBA, OCBOCHHME CTYJEHTaMHU




3aKOHOMEpPHOCTEH (HOPMHUPOBAHMS TIOYB, MX CTPOEHHUS, MX COCTaBa, PEKHUMOB,
TUTOZOPOTHSI.

3ajavyaMy U3y4YeHUS TUCHUIUIMHBI SBISIETCS: OTPa3UTh MOJIOKEHUE TTOYBOBEICHUS
C OCHOBaMH PAaCTEHUEBOJICTBA CPEIU IPYTHX €CTECTBEHHBIX HAYK, KaK pe3ysbTar
B3aMMOJICUCTBUS TeOPU3NYECKUX 000J04eK 3eMJIM M KUBBIX OPraHU3MOB, JaTh
XapaKTePUCTUKY OCHOBHBIM TTOYBOOOPA3YIOIUM MUHEpasiaM, TIOpoJiaM U TTOKa3aTh
UX 3HAUCHHWE B TIOYBOOOPA30BAaHHWM, COCTAaBE II0YB;, JaTh OOMIYI0 CXEMYy
MO4YBOOOPA30BATEIBLHOTO npoiiecca, XapaKTePUCTUKY dakTopam
MOYBOOOPA30BAHUS, X B3aUMOJICHCTBUE U TIPOSBICHUE B KOHKPETHBIX MPUPOIHO-
KIIMMAaTUYECKUX YCIOBUAX; 0XapaKTePU30BaTh COCTaB, CBOWCTBA, PEKUMBI IOYB,
TEOPETUUYECKHE OCHOBBI COXPAaHEHHUS BOCIPOU3BOJICTBA IUIOJOPOAMS  TIOYB
;PaCKpBITh  3aKOHOMEPHOCTH TeOorpaueckoro pachpOoCTpaHCHHS ITOYB ,
dbopMHupOBaHUS TOYB W TOYBEHHOTO TIOKPOBAa, €ro  XapaKTePUCTHUKY.
ATpOHOMHYECKYIO  OIIGHKY,  TpOOJIeMbl TP  CEIBCKOXO3SHCTBEHHOM
WCIIOJIb30BAHUU TIOYB U ITyTH UX PEIICHUS.

2.Mecro mucnuminnbl B cTpykrype OIOII 6akanaBpuara

HucunmnHa «IlouyBoBeAeHME C OCHOBaMHU pPACTEHUEBOJICTBA» BXOJUT B
BapUMATUBHYI0O  4YacTh 0Opa3oBaTeNbHOM MMporpaMMbl  OakajaBpuara o
HampasiaeHuo 06.03.01. - «buomorusy.

JlaHHBIN KypC SBJISIETCS OAHUM W3 BAXXHEUIIIUX MIPU U3YUYECHUU TUCIUIUINH
«boranuka», « buonorus pacteHuit», «MukpoOHOIOTH», « 3eMIECIETUN» «
PactenneBoactBo» u Ap. B HeEl OTpakE€HO COBPEMEHHOE NPEACTABICHUE O
COCTOSIHUY MTOYBOBEACHUS U OCHOB PACTEHHEBOJICTBA.

Kypc obmeit tpynoemkocts 108 wacoB (3 3a4. en) untaercst Ha 3 Kypce oOydeHus
B 6 ceMmecTpe, BKIIOUYaeT JIEKIMU 14 dacoB, mabopaTopHbie 3aHATHS 28 4acoB U
camocTosaTenbHas padbora 30 yacoB. 3aBepiiaeTcsi Kypc 9K3aMEHOM.

Becp wmatepuan crpynnupoBaH B JIByX 4YaCTAX, KOTOPBIMH MIPEAIIECTBYET
BBeJIcHHE. Bo BBeIEHUMU pacCMOTPEHBI OCHOBHBIE MPEACTABIICHHS O MOYBE U €€
dbopMHUpOBaHUH, a TAKKE MPUBEJICHO KPATKUK 0030p UCTOPUU PA3BUTHUS B3TJISIOB
Ha II0YBY M €€ CEeJIbCKOXO3SMCTBEHHOE UCIIOJIb30BaHuEe. B mepBo yactu
pPacCMOTPEHBI OCHOBHBIE (DAKTOPHI MOYBOOOpA30BaHUSI, TOBCEMECTHBIE (pesibed,
KJIMMAT, MOYBOOOPa3yIOLIME MOPOJIbl, ’KUBbIE OPTaHU3Mbl, TMOYBEHHBIE MTPOLIECCHI
(MHKpO- M MaKpOIPOLIECCHI), TOYBEHHBIE CBOMCTBA (MOP(OIOrHUYECKUE MPU3HAKH,
BOJIHO-(U3UYECKHE, XUMUYECKHUE U JIp. CBOMCTBa). Bo BTOpOW 4acTU OCBEIICHBI
reorpauyeckue 3aKOHOMEPHOCTU PACIpPOCTPAHEHUS OCHOBHBIX THUIIOB TOYB M
OCOOEHHOCTH WX HAapOJHOXO3SHUCTBEHHOIO MCHOJb30BaHUs. Takxke H3ydaroT
pPacTEHUEBOJUYECKUN OTpACllb CEJIbCKOTO XO3AWCTBa, TJI€ M3Yy4aloT Bce (PaKTOPHI
pocTa, pa3BUTHUA, IUIOJIOHOIIEHUSI M CO3PEBAHUA HEKOTOPBHIX BHUJIOB IOJIEBBIX
KYJbTYpP, KOTOPhIE UTPAIOT OOJBIIIYIO POJIb B MPOIECCE YIYUIIEHUS CTPYKTYpPHI U
MOBBIIIEHUS TUIOAOPOUS MOYB.



3. Komnerenuuu ody4arouierocsi, popmupyembie B pe3yjbTaTe 0CBOCHUS
AUCHUILINHBI (MepeYeHb IJIAHUPYEMbIX Pe3YyJbTATOB 00yUeHHUs ).

Kon HaumeHnoBanue KoMIieTeHIIUHN U3 [Tnanupyemble pe3yiabTaThl O0y4eHUs
komrnerenuun | ®I'OC BO
u3 ®I'OC BO
OIIK -2 Bnanenue TEOPETUYECKUMHU | 3HAET: TEOPETUUYECKUE OCHOBBI
OCHOBaMU WCCJICIOBAHUS | UCCIEAOBAaHUSL TTOYBEHHOTO TMOKPOBA
MIOYBEHHOT'O MOKPOBa MPHUPOJHBIX U | MPUPOJHBIX u AHTPOTOTEeHHBIX
AHTPOTIOTEHHBIX OOBEKTOB, a TaKkKe | 0OBEKTOB, OpraHu3aluu u
OpraHu3aliy U IUIAaHUPOBAaHUS padoT | IUIAHUPOBAHUS PA0OT MO H3YYECHHUIO
10 U3YYEHHUIO TIOYB; MI0YB; HAYYHBIE OCHOBBI (POPMHUPOBAHUS
[OYB, O pOJIW MHUKPOOPTaHHU3MOB B
porecce rymycoo0pa3oBaHus,
OpOLECChl  POCTa,  Pa3BUTHSI |
IJIOJIOHOILICHUSI  PACTEHUM, METOMbI
MOBBIIICHHUS TI0I0POAUS TTOYB.
[1K-3 CriocoOHOCTHIO MPUMEHSTH Ha YMeerT: 0ab30BaThCs TEOPETUIECKUMHU

NpaKkTHKe 0a30BbIC
obmienpodeccHoHATbHBIC 3HAHUS
TEOPHUHU M METOJIOB IMOJIEBBIX
HCCIIEI0OBaHM B 00s1acTi
MOYBOBE/ICHHS, METHOPAIIHHY,
¢bu3nku,XuMum, reorpaduu,
OMOJIOTHH, SKOJIOTHH, SPO3UH
MOYB,arpPOXUMUU H

arpou3uKH, 10YBEHHO-
naHAmadTHOrO MPOESKTUPOBAHMS,
PasuoIOTHH MTOYB, OXPaHbI U
PaIMOHATFHOTO MCTIOIE30BAHHS
MOYB

OCHOBaMH UCCJIEJOBaHHSI TOYBEHHOT'O
TIOKPOBA MPUPOTHBIX U AHTPOMOTEHHBIX
00BEKTOB, a TAK)KE OpPraHU3aINU 1
TUTAHUPOBAHHS PabOT 1O U3YUCHHIO
II0YB; B35Th [IOYBEHHBIC 00PA3IIbI IPH
BEPTUKAIBHOM pa3pe3e MOYB U
IPOBOUTH J1a0OPaTOPHbIE
UCCIIEIOBaHMS, OXapaKTEepPU30BaTh U
OIPECTUTh TUIIBI TOYB IO
MOP(OJIOTHYECKUM TTPU3HAKAM,
HPUTOAHYIO JUISI BEIPAIIMBAHUS C/X
KYJBTYP.

Brnaneer: TeopeTHMueCKUMH OCHOBaMH
WCCIIeIOBAHMSI TOYBEHHOTO TTOKPOBA
IPUPOAHBIX U aHTPOIOT€HHBIX
00BEKTOB, a TAK)KE OPraHU3alMH U
IUTaHUPOBaHMs paboT MO U3YUCHHIO
MOYB; HABBIKAMH OIICHKH COCTOSIHHS
IUIO/IOPOIUs TIOYB COBPEMEHHBIMU
METOIAMHU.




4. O0beM, CTPYKTYpPA U COJiepP:KaHue TUCUUIIINHbBI
4.1. O0beM TMCHUILIMHBI cocTaBsieT 3 3adeTHbix eaunmil, 108 (CPC)
aKaJIeMHUYECKHUX YacOB.
4.2. CTpyKTypa IUCIUIIINHEI

Buasbi yueonoii ®opMbI TEKYLIETO
Paznennl U TeMbl padoThI, BKJIKOYAS g KOHTPOJIA
Ne AUCHHUILIMHBI - CaMOCTOSITEIbHYI0 < ycneBaemMocTH (no
n/ = padoTy CTy1eHTOB U :‘ Heoenam
n = § TPYA0EMKOCTH (B 2 cemecmpa)
§ 3 Jacax) 2 ®opma
| & = .2 MPOMEKYTOYHOM
© 5 § §" E 2 L§_ g aI”)l“TeCTa)IIII/II/I (no
= = E E g = § g =:9 cemecmpam)
ElEw|l o8 =8| =
5| 55 52|52 S
é = 3 = 3l < O
Monynse 1. Ilousoobpazosamenvhulii npoyecc u haxkmopsvt nou8oobpazoeanus
1. Beenenue. 6 |1 2 3
[TouBoBeneHME- HAyKa
0 TIOYBeE.
2. Opranu3mbl M uX posib | 6 | 2 2 6 KontponbHas
B TIIpo1iecce pabora. TecroBble
MOYBOOOPA30BAHUS U 3a/laHusl,  yCTHBIN
TUTO/IOPOJINH. orpoc
3. | Otbop u moaroToBKa
OYB. 00pas3IoB K 4
aHAITN3Y
4. | Bnusaue arpotexHuku |6 |1 2 5 KonTponbHas
Ha UHTEHCUBHOCTH pabora. TectoBbie
MHUKPOOHOJI. TPOLIECCOB 3aJJaHUs,  YCTHBIN
B TIOYBE. orpoc
S. Onpenenenue
IpaHyJIOMETp COCTaBa,
CTPYKTYPHOCTH TOYBBHI. 4
6. | Mopdonorunueckue 6 |2 2 6 KonTponbHas
IPU3HAKU TIOYB. paborta. TectoBbie
3aJjaHus,  YCTHBIN
OIIpoC
Hmozo no mooynio 1-36 8 8 20
Monayns 2. Opranndeckasi 4acTh OYBBI.
1. | Opranuyeckas 4acTh 6 |1 2 KonTponbHas
TTOYBBI pabora. TectoBbie
3aJJaHus,  YCTHBIN
OTIpoC




2. | [IpuroroBieHue BOAHOU 4
BBITS2KKH

3. | IIponeccor 2 Konrponbnas
HpeBpaICHHs pabora. TecroBbie
OpTraHU4YCCKUX 3adaHusd, YCTHBIﬁ
OCTATKOB B IT0YBE. onpoc

4, Ornpen KUCIOTHOCTH 4
[I0YB
MOTCHIIMOMETPUICCKUM
METOI0M

5. Omnpenenenue 4
BJIArocMKOCTH ITIOYBBI 1
TUTPOCKOITHYCCKOM
BOIbI

6. CTpyKTypa MOYBHI. 6 |2 2

7. [Tnomopoaue mous. 2 2 KontponbHas
Oco0eHHOCTH CTPOEHUS pabora. TecroBble
M CBOMCTB KaIITAHOBBIX 3aJjaHus,  YCTHBIN
MIOYB. OTpoc

Onpen rymyca B IOYBe
1o Tropuny.

9. | Onpenenenue KontponsHast
coJiepXKaHus rymyca B 4 pabGota. TecroBble
YepHO3EMax 3alaHus],  YCTHBIN
OIpoC

10. | OcHOBEI 3eMIiIeIENHS, 6 |2 2 2
OCHOBBI
pPacTeHHEBOJCTBA.

Uroro no Moy 2-36 8 - 20 8

Monyisb 3 ITonroroBka K 3K3aMeHyY 36 OK3aMeH

BCEr'O: 42 | [14 ] [28 ] 30+36

4.3. Coaep:kaHue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiam)
Moayas 1. IlouBooOpa3oBarejibHbIN  Hpolecc U (aKTOpbI
104YB000pa3oBaHus.

Tema 1. Beenenue. [louBoBeaeHrE - HayKa O MOYBE.

[TouBa KaK KOMIIOHEHT OMOC(ephl U HA3eMHBIX OMOreoeH030B. [IpuunHHO-
CIIEICTBEHHOE 3HAY€HHME TOYBbl B  (PYHKIMOHMpPOBAHMU Ouochepsl H
ouoreoneHo30B. [louBoBeieHNE KaK €CTECTBEHHO - UCTOpuYeckas Hayka. [lousa -
oOnanaTenb MNPOAYKUHOHHONW CIIOCOOHOCTH, HOCHUTEIb IUIOAOPOIUS, OCHOBHOE
CPEICTBO CEIBCKOXO3SIMCTBEHHOTO IMPOU3BOJICTBA. 3HAUYCHUE ITIOYBOBEJCHUS B
CEILCKOM M JIECHOM Xo3siicTBe. OmpejeneHue moyBbl. MecTo W poJib MOYBBI B
npupoge. OxpaHa M palMOHAIBHOE HCIIOJIb30BAaHUE IOYBBI — COCTAaBHAsl 4acTh
OXpaHbl OKPY’KAOIIEH Cpeabl B IIEJIOM U PallMOHAIBHOIO MPUPOIONOJIB30BAHUS.
B3auMocCBsA3b MOYBOBEJAEHUSI CO CMEXHBIMU, €CTECTBEHHBIMH, arpOHOMHUYECKUMU
Y HKOHOMHYECKUMU HaykaMu. CBOMCTBO MOYBBI — MJIOJJOPOAME MOYBHI.




Tema2. Opranu3mbl U HX POJib B poluecce MO4YBO0OPA30OBAHUS U
IJIOAOPOAMH

MHOro4HCIIEHHBIE OPTraHU3Mbl, HACEJSIOIINE IMOYBY — MHUKPOOPTaHU3MBI
(OakTepum, TPUOBI, AKTUHOMHIIETBI, BOJOPOCIH,) W TO3BOHOYHBIC, U
0ecrio3BOHOYHBIC KUBOTHBIE. KommuecTBo OakTepuil B MOYBE 3aBUCUT OT €€ TUIa
U KyJabTypHOTO cocTosiHUs. C TiIyOMHON YMCICHHOCTh OaKTepHil yMEHbBIAETCs.
Oco0eHHO MHOTO HX BCTPEYAIOTCS Ha TOBEPXHOCTHOM TOPH30HTE IIOYBHI,
OoratbIx opraHu4eckuM BemiecTBOM. [lo crocoOy mutanust 6akTepun JenaTcs Ha
aBTOTpO(HBIE U reTepoTpoHBIE. ABTOTpOPHBIE OAKTEPHH YCBAUBAIOT YIIIEPOJ U3
YIIEKUCIIOro rasa. lerepoTpodHbie OaKTEpUHM YCBaMBAIOT YIJIEPOJ TOTOBBIX
opraHudeckux coenuHeHuil. [yt OakTepuil HEOOXOAMMBI M 30JbHBIE IJIEMEHTHI
nutanus (pocdop, kamumit, cepa, KadbIMi, MUKPOIJIEMEHTB U Jp.). [Iporeccs
MUTAHUSL U JIbIXaHUs OaKTepUil OCYHIECTBISIOTCS Pa3IUYHBIMU OMOJIOTMUECKUMU
KaTaJau3aTopaMu, Ha3bIBa€MbIMU (PEPMEHTaMH, KOTOPBIE MO XapaKTepy CTPOCHUS
noJipa3AesisitioTcs Ha (PepMEHTHI — IPOTEUHBI U (PEPMEHTHI TPOTEUBI.

B3auMOOTHOLIEHUSI MUKPOOPraHU3MOB B ITOYBE.

Bce B3auMoaelcTBHS MEXIYy MUKPOOPTaHM3MAMH M MHUKPOOpPraHU3MAMH H
pacTEeHUSIMU MOTYT OBITh CBEIEHBI K CJIEAYIOIIMM OCHOBHBIM THUIAM: CUMOMO3,
MeTabuo3, aHTaroHW3M, Napa3uTu3M. boiee pacnpoCTpaHEHHBIM THUIIOM
B3aMMOOTHOIICHU MEXAYy MHUKPOOPraHM3MaMHd B II0YBE SIBISIETCS METa0MO3.
beicTpass MuHepaiu3anusi OpPraHMYECKOTO BEIIECTBA B IOYBE WIET JIMIIb
osaromaps COBMECTHOM KU3HENIEATEIbHOCTH Pa3IMYHBIX TpyIII
MUKpPOOPraHU3MOB. YHCIEHHOCTh MHMKPOOPTaHHW3MOB B pa3HbIX THIIAX I0YB
pasHoe.

Tema 3.Biusinue arporeXHMKH HA HHTEHCHUBHOCTH MUKPOOHMOJI0THYECKHUX
NPOLIECCOB B MOYBeE

ConmepxaHue M COCTaB  MHUKpOQUIOpbI, a TaKkKe HHTEHCHUBHOCTh
MUKPOOHOJIOTUYECKUX MPOLIECCOB 3aBUCAT OT €CTECTBEHHOTO COCTOSIHUS MOYBBI U
MPOU3BOJCTBEHHOIO  BO3JCWCTBUSI Ha HEE  YEJIIOBEKOM. HTEHCHMBHOCTH
MUKpPOOMOJIOTUYECKUX MPOLIECCOB B Pa3HbIX MoYBax pazHoe. OOpaboTKa MOYBHI,
O0COOEHHO BCHAIIIKa, OKa3bIBACT ONpPE/ICICHHOE BIUSHUE HA BOJIHBIN, BO3IYIITHBIN U
TEIJIOBOM pexumbl ee. [lpu co3ganuu B mouBe  ONaronmpusITHBIX YCIOBUUA
YCWJIMBAETCS Pa3BUTHE MHUKPOOPTaHU3MOB, CHOCOOCTBYIOIIMX MOOMIIM3ALNN
NUTATENbHBIX BeEWECTB. Pa3Hble mpuemMbl 0O0paOOTKH TMOYBBI HEOJUHAKOBO
BO3JICUCTBYIOT HAa MOYBEHHYIO MHUKpPOQIOPY U MOOMIM3ALUI0O MUTATEIbHBIX
BEIIECTB B IMaXOTHOM CIJIO€. [Ipu oOpaboTke TMMOYBBI MHHEPATUZYETCS
OpPraHMYECKO€ BEIIECTBO, YTO MPUBOAMUT K HAKOIUICHHIO NMUTATEJIbHBIX BELIECTB.
CyiiecTBeHHBIM (PaKTOPOM, OMPENESIONMM MHUKPOOHMOJIOTHYECKYI0 aKTUBHOCTh
MIOYBBI, SIBJIAETCS BHECEHUE OPTaHUYECKUX U MHHEPAIbHBIX YI00pEHUH.

Tema 4. Mopdostornueckue Nnpu3HaAKy Mo4YB
BepTtukanbHas TOJIIIa BCSKOW IMOYBBI, KOTOpas Ha3bIBACTCS IMOYBEHHBIM
npoduiieM, o0ianaeT OmpeleseHHbBIM CTPOEHHMEM — OHA pacwieHAeTCs Ha Pl



TEHETUYECKH CBSI3aHHBIX MEXIYy CO000W TOpu30HTOB. Kakabplii TrOpu30HT
XapaKTepU3yeTcsi COBOKYMHOCThIO BHEITHUX (Mopdosoruyeckux) npusznakon. Kak
COBOKYIHOCTb TOPU30HTOB. I3 KOTOPBIX COCTOUT MPO(PUIIb MOYBBI, TAK 1 BHEIIHHE
MPU3HAKK KaXKJIOTO TOPU30HTA OTPAKAIOT XapaKTep I[MOYBOOOPa30BaTEIHLHOTO
MPOIIECCA, IMO3TOMY-TO PA3JUYHBIE THUIIBI IMOYB IO COBOKYITHOCTH BHEIIHHUX
MIPU3HAKOB MOYKHO OTJIMYUTH APYT OT APYTa.
Mop@donornyeckre mpu3HaKu U3y4alOT BO BPEMsl 3UMHUX MPAKTUYECKUX 3aHATUN
Ha KOPOOOYHBIX 00pa3Iax Wik MOHOJUTaX. MICroNb3yOT HACKITTHBIE MOHOJIUTHI —
AIIUKH, PA3/ICICHHbIE HECKOJBbKHUMHU IEPErOPOJKAMH, MEXKIY KOTOPBIMU
MOMEIIAIOTCS OTJEIbHBIE 00PAa3Ilbl U3 BCEX TOPU3OHTOB MPOQHIIS.
K gucmy Mopdoornuecknx NpU3HAKOB IMOYBBI OTHOCATCS: IIBET, CTPYKTYpa,
CJIOKEHUE, HOBOOOPA30BaHUS, BKIIOYCHHS, MEXaHMUECKHH COCTaB, CTPOCHHUE H
MOIIHOCTh. [lepBble MIECTh MPHU3HAKOB U3Y4YAOT B KaXJIOM T'€HETHYECKOM
TOPU30HTE MPOQUIIS; CTPOCHHE U MOIIHOCTh MCCIIEAYIOTCS B IIpeaenax nmpoduiis B
L[ETIOM.

Moayasb 2. Tema 1.0pranndeckasi 4acTb HO4YBbI

Opranuyeckass 4YacTb IIOYBBI COCTOMT W3 OPraHUYECKUX OCTATKOB
(KOpEIIKOB M HAa3eMHOTO oOmajga) U rymyca. MCTOYHMKOM Tymyca SBISIOTCS
OpTraHWYECKUE OCTAaTKH BBICIIMX PACTEHHI, MUKPOOPTaHU3MOB U IKUBOTHBIX,
obutaromux B mouBe. [log TpaBSAHHUCTONM PaCTUTEIBLHOCTHIO OCHOBHBIM
HMCTOYHUKOM 00pa3oBaHus Fymyca ClIy»aT KOpHH. B mouBax moJ 1ecoM OCHOBHBIM
MCTOYHUKOM (POPMHUPOBAHUSI TyMyca SIBISICTCS MOJICTUIIKA, KOJIMYECTBO KOTOPOU
3aBUCUT OT 30HBI, COCTaBa, BO3pacTa U I'yCTOThl HACAKICHUN, a TAKIKE OT PA3BUTHUSA
TPaBSIHUCTOTO M MOXOBOr0 TIOKpoBa. KOpHM JpeBECHON PACTUTENBHOCTH
MHOTOJIETHUE M Y4YacTHE€ HMX B 00Opa30BaHMM T'yMyca HEBEJNHMKO. llepBUUHBIM U
OCHOBHBIM HCTOYHHUKOM OPTaHUYECKUX BEILECTB, U3 KOTOPHIX 00pa3yeTcs rymyc,
ABJISIFOTCSL OCTAaTKM 3€JICHBIX PAaCTEHWl B BHUJIE HA3€MHOTO OINajga M KOPHEW.
Opranuyeckne OCTAaTKM  BCErja COJepKaT HEKOTOPOE KOJMYECTBO 30JIbHBIX
aJIeMEeHTOB: Kanusi. Kanbius, Mmaraus, kpemuus, hocdopa, cepsl, xKeae3a 1 MHOTHX
JIPYTHUX.

[IpeBpanieHre OpraHMYeCcKUX OCTATKOB B T'YMYC COBEpLIAETCS B IOYBE IIPU
Y4aCTUM MHUKPOOPTaHU3MOB, KMBOTHBIX, KHUCIOpOJa BO3ayXa U BOJAbl. OcTaTKu
3€JICHBIX PAaCTeHUH, MOMAaJal0INE B MOYBY WA HAXOJSIIHECS Ha IOBEPXHOCTH €€,
pasnararoTcsi MUKpOOPraHU3MAaMU U UCIIOJb3YIOTCS UMHU KaK UCTOYHUK SHEPTUU U
nutaHud. B npouecce pas3iokeHus: 3T OCTaTKU TEPSIOT aHATOMUYECKOE CTPOEHHUE,
a COCTaBJISIIOIIME MX BEIIECTBA NEPEXOJAT B 0oyiee TOABUKHBIE U MPOCTHIC
coequHeHusa. OgHa 4YacTh W3 ATUX COCAMHEHUM TMOJHOCTHIO MHUHEPATU3YETCS
MHUKpPOOPTaHU3MaMM, U TPOAYKTHI pacraja yCBaMBAIOTCS HOBBIMU MOKOJECHHUSIMU
3€JICHBIX PACTeHUW, a JApyras 4YacTb MPOJYKTOB PA3JIOKEHHUS HCIOIb3YETCS
reTepoTpOMHBIMA MUKPOOPTaHU3MAMH Il CUHTE3a BTOPUYHBIX OEJIKOB, KUPOB,
YyIIEBOJAOB U JPYIHX BEIIECTB, OOpa3ymoOIIMX IUIa3My HOBBIX TOKOJICHUN
MUKPOOPraHU3MOB M B JaJIbHEWIIEM BHOBb pasnaraerci. W HekoTtopas 4acTb
MPOMEKYTOUHBIX TPOAYKTOB PA3JOKEHUS TpeBpaliaeTcs B crenuduaeckue
CJIO’KHBIE BBICOKOMOJEKYJISIPHBIE BEHIECTBA — T'YMYCOBBIE KHCIOTHI. AKTHUBHOE
y4acTU€ B TNPEBpPAlIEHUH OPraHMYECKUX OCTATKOB B TYMYC MPUHUMAIOT



MUKPOCKOITMYECKUE U MAKPOCKONIMYECKUE >KUBOTHBIE, KOTOPBIE IEPEMALIUBAIOT C
MIOYBOM BCIO MAacCy OpPraHMYECKHMX OCTAaTKOB W MPOAYKTOB UX PA3JIOKEHUSI U
rymudukanuu, nepepadaTbiBalOT UX U BEIOPACHIBAIOT HEUCIIOIB30BAHHYIO YaCTh B
BUJIC PKCKPEMEHTOB B TOJIY MouBbl. OCOOCHHO BEIUKa POJIb JOKIEBBIX YEpBEH,
Pa3BUBAIOIINUXCS B TIOYBE. Takum o6pazom. IlpeBpaiieHue OpraHMYECKUX
OCTaTKOB B TyMyc (TyMycooOpa3oBaHuE) SIBIISIETCS COBOKYITHOCTBIO IPOIIECCOB
Pa3OKEHUs] UCXOJHBIX OPraHUYECKHX OCTaTKOB, CHUHTE3a BTOPUYHBIX (HOpM
MUKPOOHOM TJIa3Mbl U UX TyMHU(PUKAIIAH.
Tema 2.CTpyKTYypa N04BBI

OtnenpHOCTH (KOMKH, arperatbl) pa3jindHON BETWYUHBI U (OPMBI HA KOTOPOE
pacmajiaeTcsi mouBa — CTPYKTypa mouBbl. CTPyKTypa OKa3bIBaeT OObIIOE BIUSHHUE
Ha arpOHOMHYECKUE CBOMCTBA U II0J0poAue NmouyB. OKyJIbTypeHHAs OYBa — 3TO
CTpyKTypHasi mouBa. CTpykTypa BIHMSET Ha psiJ BaXXHbIX B arpOHOMHYECKOM
OTHOILLIEHHH CBOWCTB TOYBBI, YTO CKa3bIBAETCS B KOHEUYHOM HTOIE Ha YpOKae
CEIIbCKOXO3SIIICTBEHHBIX KYJbTYp. B CTPYKTYpHBIX MOYBax IO CPaBHEHUIO C
OECCTPYKTYpHBIMU ~ CO3Jat0Tcsi Oojiee  OJarompusiTHbIE YCJIOBHS  BOJHOTO,
BO3/yLIHOTO, TEIUIOBOTO, TEIUIOBOTO M MHUTATeJNbHOTO pexumoB. Hanboinee
OnaronpusTHa B arpOHOMHUYECKOM CMBICJIE KOMKOBATO-3€pHUCTAs
MaKpocTpykTypa ¢ pazmepoM arperatoB ot 0,25 no 10 mMm. BakHbIM CBONCTBOM
CTPYKTYpBI SIBJIIETCS €€ BOJONPOUYHOCTh (CIOCOOHOCTh arperatoB MPOTHUBOCTOSITh
pa3MbIBAIOIIEMY JIEUCTBHIO BOJAbI). OIHAKO HE BCAKas BOJONPOYHAS CTPYKTypa
ABJIIETCSI arpOHOMUYECKH I1eHHOW. Eciam  BomompouHbie CTPYKTYpHBIC
OTHEJIIBHOCTH HMEKT PBIXJIYIO YIIAKOBKY, 4@, CIENOBAaTENbHO, BBICOKYIO
MOPUCTOCTh, TO OHM JIETKO BOCIPUHUMAIOT BOAY, a B MX IOpPbHI CBOOOJIHO
IIPOHUKAIOT KOPHEBBIE BOJIOCKM U MUKPOOpPraHU3Mbl. Takas CTpyKTypa Haubosee
neHHasd. Eciau  CTpyKTypHBIE OTIEIBHOCTH HMMEIOT IUIOTHYIHO YIAaKOBKY, TO
MOPUCTOCTh UX OYEHb HU3KAsL, MOPHl TOHKUE, KOTOPHIE C TPYJOM IMPOHUKAET BOJIA
Y HE IPOHHMKAIOT BOJOCKA U MUKPOOPTraHU3MbL. BOAONPOYHOCTh Takoil CTPYKTYpbI
OTIpeJIeNIsIeTCsl T€M, YTO BOJAa NPOHUKAET BHYTPb MX CJIa00, ¥ OHH JOJTO HE
pPa3MOKaroT.
Tema3. Ilnoxopoaue Mo4YB U METOAbI MOBBIILICHUSA MJIOIOPOAUSA MOYB

CrocoOHOCTh MOYBHI YIOBIETBOPSITH MOTPEOHOCTH PACTEHHM B AJI€MEHTaX

MUTaHUs, BOJIE, 00EeCIIeunBaTh UX KOPHEBBIE CUCTEMBI JOCTATOUHBIM KOJIMYECTBOM
BO3JyXa M TeIUIa JUIsl AESTEIbHOCTU HA3bIBAIOT IUIogopoareM nous. [Lnogopoaue
SIBJISIETCS CYIIECTBEHHBIM KaU€CTBEHHBIM CBOMCTBOM MOYBKI. [ln0m0poare mouBsl
— pe3yabTaT pa3BUTHS MPUPOJHOTO0 MOYBOOOpa30OBaTEIHLHOTO Mporecca. Kaxgoit
MOYBE MPUCYILE MNPUPOIHOE, UM ECTECTBEHHOE, Mogopoaue. OHO 00yCIIOBIEHO
NOTEHIIMAJIbHBIMUA ~ 3alacaMd  3JIEMEHTOB  IUTaHUA, KOJMYECTBOM  (opM,
JIETKOAOCTYIIHBIX PACTEHUSIM, COJIEPKAHUEM I'ymMyca U €ro COCTaBOM, MOIIIHOCTBIO
I'YMYCOBBIX TOPU30HTOB, MEXAHMYECKHM COCTABOM IIOYBbI, HHTEHCHUBHOCTHIO
MUKPOOHOJIOTUYECKUX MPOLIECCOB, OCOOEHHOCTSMHU BOJIHO-BO3AYIIHOIO, COJIEBOIO
U JPYrux pEeKUMOB TOYBHI, €€ peakuued u T.4. [nogopoaHas mouBa cOAEpKUT
JIOCTATOYHOE KOJMYECTBO JIETKOJOCTYIHBIX [IJIl PACTEHUN 3JIEMEHTOB MHUTAHUSA,
oOecrieuynBaeT pacTEHUSI B TEUEHUE WX POCTa BIArol, UMEET XOpoIHe GU3nIeCcKue
CBOMCTBA, CIIOCOOCTBYIONIME pA3BUTUIO MOIMHOM KOPHEBOM CHUCTEMBI U



HOPMaJbHOMY BO3AyXOOOMEHY B KOPHEOOMTaeMOM CIJIO€, XapaKTepus3yercs
OJIaronpuATHOM peakuuend sl pPaCTeHHd U MHUKPOOPTaHU3MOB, HE COJEPKHUT
SAJIOBUTBIX U BpeIHBIX BemlecTB. [IpupogHoe MIIOAOpPOAUE TECHO CBSA3aHO C
MIPOU3PACTAIONICH PACTUTEIBHOCTBIO. PacTeHUsIM ISl pocTa pa3BUTUSA TPEOYIOTCS
TEIJIO, BJIara, KHUCIOPOJ W TUTaTeldbHbie BemiecTBa. [louBa  obecmeunBaer
NOTPEOHOCTh pPAaCTEHUS 30JIbHBIX dJJEMEHTaX MHWTaHWs U  a30Te, BIare,
OTIPEICTICHHOM TEMIIEPaTypHOM pEXUME M KHUCJIOpPOJE BO3IyXa JUIsl JIbIXaHUS
KopHei. Bee 3t pakTops 11 KU3HU paBHO3HAYHBI AJI PACTEHUH.
Tema 4. OcHOBBI 3eMIIeACTHUSA
Pactenuss B mporecce pocra, pa3BUTHUS M CO3/[aHUA YypoxKas TpeOyroT
MOCTOSTHHOTO, B HEOOXOJAMMOM KOJMYECTBE NPUTOKA (HAKTOPOB JKU3HU -
KOCMHUYECKHX U 3eMHBbIX. K KOCMUYecKUM (pakTopaM OTHOCSTCSI CBET U TEIUIO, K
3€MHBIM — YTJIEKHCIBINA Ta3, KUCIOPO, BOAY, a30T, hocdop, Kanuii, KaTblui U Ap.
30J1bHBIE AeMeHThl. KocMmuueckue QakTopbl KU3HU PACTEHUM MO CYIIECTBY HE
pErylIupylOTCsl B 3€MJICACIIUU. B zemnenenuu chopmyiaupoBaHbl  psin
3aKOHOMEPHOCTEW AEUCTBUS (DPAKTOPOB MKU3HU PACTEHUH B IMpOLIECCE CO3JaHUs
ypoxasi (3aKOHBI 3eMJICIICIIHS ):
1. 3aKoH paBHO3HAYUMOCTU U HE3AMEHUMOCTHU (PaKTOPOB KU3HU PACTECHUII.
2. 3aKOH MUHUMYyMa (MUHUMYMa, OITUMyMa, MAaKCUMYyMa).
3. 3aKOH COBOKYIHOI'O AEUCTBUS (DAKTOPOB KU3ZHU PACTEHUH.
4. 3akoH BO3BpaTa
5. 3axkoH yOBIBAIOUIETrO IIOAOPOIHS TOYBHI.
OCHOBBI pacTeHHEBO/ACTBA
PacTeHneBoICTBO — y4eHHE O KyJIbTYpHBIX PACTCHHUAX W UX BO3JCIBIBAHUU.
HayyHoe  pacTEeHHMEBOJICTBO  CTPOMTCS HAa  MPUHIUIAX  COBPEMEHHOMN
OMONIOTHYECKON HayKW, HW3y4Yarolued OCOOCHHOCTH pa3BUTHS PACTCHUU, UX
TpeOOBaHUAM K yciaoBUsIM cpefbl. [lInpoko Mcnonab3yroTcsi B pacTEHUEBOJCTBE U
JaHHBbIE MHOTUX CMEKHBIX AUCIMIUIMH (IOYBOBEACHUS, arpOXUMUH, (HU3HOIOTHU
pacTeHui, 3eMyieieusl, XUMUH, (PU3UKHU U 1Ip.).
buonornueckor OCHOBOM PaCTEHUEBOJICTBA ABJISAETCS ITI03HAHUE:
1) ocoOeHHOCTEH KYJIbTYPHBIX PAacTEHHH M MX MOTpeOHOCTEel B (akTopax,
Cpelbl;
2) yCIIOBHU CpeJibl, HCIIOIh30BAHUE U M3MECHEHHE UX B HY>)KHOM HaIlPaBJICHUM,
3) HacneICTBEHHBIX OCOOEHHOCTEH pacTeHHid M pa3paboTKa Ha HMX OCHOBE
COOTBETCTBYIOIIEH arpOTEXHUKH.
3amaun pacTeHHWEBOJACTBA — HM3yUYEHHE 3aKOHOMEPHOCTEH (HOpMHUpOBaHMS
ypOkasi, BBIBIIEHHE PE3EPBOB YBEJIMUYEHHUs TMPOU3BOJCTBA IPOTYKTOB
MIOJIEBOJICTBA, DPa3pabOTKa TEOPUHM M TEXHOJOTHH TOJYYCHHUS] BBICOKHX
ypO’KaeB HAWIy4IIeT0 KadyecTBa MPH HAWMMEHBIIUX 3aTpaTax Tpylda H
CPEICTB.
[ToneBbie KyNnbTypbl B PAacTEHHEBOACTBE OTIMYAIOTCA MO OOTAHUYECKHUM,
OMOJIOTMUECKUM M XO3SMCTBEHHBIM MpHU3HAKaM, IO BHUAY NPOAYKIIHH,
O0COOCHHOCTSIM BO3/IEJIBIBAHNUSA, a Pa3MEIICHHs B CEBOOOOPOTaX, O CTENEHU
MeXaHM3alMH, CocobaM yOOpKH U ApyruMHu nokazarensimu. s ynodcTsa
U3ydeHHs OOJBIIOrO 4YHClIa pPa3HOOOpA3HBIX IMOJIEBBIX KYJIBTYpP HX



paszensoT MO MPOW3BOJACTBEHHOMY MNPHUHLMIYY HAa 4 OOJibIIME TPYMIbl —
3€pHOBbIE, TEXHUYECKHE, KOPMOBBIE U OaXyeBbIE.

4.3.1. Conepxxanue J1a00paTOPHBIX 3AHATHIA
Monynsl. Temal. OT60p ¥ TOATOTOBKA OYBEHHBIX 00pPAa3IOB K aHAJH3Y.

OOpa3ipl, JOCTaBIEHHbIE B J1a0OpaTOpPHUIO, JOKHBI OBITH HEMEIJIEHHO
JIOBEJICHBl JI0 BO3JYIIHO-CYXOI'O COCTOSIHHSA. XPaHEHHE CBhIPbIX OOpa3IloB HE
JOMYyCKAaeTCs, TaK KaK  TMOJ BIUSHUEM MHUKPOOMOJOTUYECKHX IIPOIIECCOB
MU3MEHSAIOTCA CBOWCTBA MOYBBL. BOJBIIMHCTBO aHANM30B MPOBOJSAT C BO3IYIIHO-
CyXUMH 0Opa3iiaMu, pacTepThIMU U TIPOCESIHHBIMU Y€pPe3 CUTO C OTBEPCTUSAMHU B 1
MM. ATrperarHbplii aHaau3 HEOOXOJWMO MPOBOJUT B HEPACTEPTHIX OOpaslax
(HEeKOTOpBIE BUABI AHAIMU30B, HAIPUMEpP, ONPEIACICHUE HUTPATOB, MPOBOAST HA
CBEXXKMX 00pasiiax). B aTtoM cimydae, oOpasel] paccelmaroT Ha Oymare, oTOMparoT
KOPHU ¥ KAMEHHCTBIE YaCTHUIIbI MUHIIETOM U MOCJIE TIIATEIbHOTO NEPEMEIINBAHUS
HEMEJJICHHO OepyT HAaBECKY Ha OMpe/eJICHUE BIAXKHOCTH U HA COOTBETCTBYIOITUI
aHanu3). J{ms mpocyiku oOpasel] pacchlaloT TOHKUM CJIOEM Ha OOJIBIIIOM JIMCTE
IUIOTHOW OyMaru, NUHIETOM YJQJISIOT KOPHU U JIPYyTUe€ pacTUTENIbHbIE OCTATKH U,
IMPUKPBIB CBEPXY JAPYTUM JIMCTOM OyMaru, ocTaBisioT Ha 2-3 aus. [lomemenue
JUTSL CYIIKU 0Opa3IoB JOJDKHO OBITh CYXHMM M 3alllMIEHHBIM OT JOCTyIla aMMHaKa,
MapoB KHUCIOT U APYruX ra3oB. BeICyleHHBIN o0pasel AeaT Mo AUaroHayisiM Ha
YyeThlpe 4acTu. JIBe MPOTUBOMOJIOKHBIE YACTU OEpyT ISl pacTUpaHHs, a JBE
JIPYyTU€ COXPaHSIOT B HEU3MEHHOM CcOCTOsiHUU. [louBy pacTuparoT B CTYIKe
MECTUKOM U MTPOCEUBAIOT YE€PE3 CUTO C OTBEPCTUSIMU B 1 MM.

Pactupanue u mpocenBaHHE MOBTOPSIIOT 1O TEX IOP, MOKA HA CHUTE HE
OCTaHyTCS JIUIIL TBEPJIble KAMEHUCTBIC YaCTUIIbI KpynHee 1 MM (CKeJeT MOYBHI).
[IpocesiHHYIO Yepe3 CUTO MOYBY MOMEIIAIOT B OaHKY C MPUTEPTOM KPBIIMIKOW WIIH
B KOpoOKy. Bech ckeneT mouBbl 3aBEpTHIBAIOT B OyMary M TMOMENIAIOT B Ty K€
0aHKy uiau KopoOky. Eciu HeoOXxoaumMo onpenenuTh KOJTUIECTBO CKeJleTa, HYKHO
B3BECUTh HA TEXHUYECKUX BECAX MOYBY, NPEAHA3HAUYCHHYIO [JIs pACTHpPAHMS, a
3aT€M B3BECUT CKEJIET IMOYBbI M BBIYMCIUTH €r0 KOJHWYECTBO B MPOUEHTAX K
HABECKE MOYBBI.

Jlyist onpenenenys ryMmyca M a3oTa Mo4By MOABEPTal0T 0Co00M MOATOTOBKE,
KOTOpas 3aKJIIOYAeTCS B THIATEIBHOM  YJAJE€HUU BCEX KOPEIIKOB U
JIOTIOJIHUTEJILHOM pacTUpaHuu. [[is 3TOro mouyBy, MPOCESIHHYKO 4YE€pe3 CHUTO C
OTBEpPCTUSMH B 1MM, BBICBHIMAIOT Ha OyMmary, pa3paBHUBAIOT TOHKHM CJIOE€M U
JENIAT Ha PSAJ KBAAPATUKOB IUIOMIAJIbIO OKOJO 4x4cM. M3 kaxaoro kBagpaTuka
OepyT HEOOJBIIOE KOJWYECTBO MOYBBI, COCTAaBISis CPEAHIO MpoOy OKOJo ST.
OtoOpanHbIi oOpaser] BHOBh PACCTUJIAIOT TOHKHM CJIOEM Ha JIUCTE Oymaru u
MUHIIETOM TIIATEJIBHO (C TTOMOIIBIO JIYIIBI) OTOMPAIOT KPYIHBbIE KOpemKku. Menkue
KOPEIIKH OTOMPAIOT CTEKJISHHOW MaJOYKOM, HAadICKTPU30BAHHON KYCOYKOM
HIEPCTSHOM TKaHW; JJIsi ATOr0 MAJOYKOW MHOTOKPAaTHO MPOBOISAT HAIl CIOEM
MOYBbI HAa BbICOTE 3-5cM. Bce KOpEelKM MpUTITHBAIOTCS K HaloyKe. OTy
OTEpaIii0 HYXHO TPOBOAWTH OCTOPOXKHO, TaK KaK Ha CIHIIKOM OJH3KOM



PACCTOSIHMM K IMaJIOYKE MOTYT MPHUTITUBATHCS W MPWIHIATH HE TOJIBKO KOPEIIKH,
HO U MEJIKME YaCTHUILIbI TTOYBHI.

B mporecce or6opa KOpEmIKOB MOYBY HECKOJIBKO pPa3 MEPEMENIUBAIOT U
BHOBb PAaCCTUJIAIOT TOHKUM cioeM. Yuctory oTOOpa KOpEIIKOB CJeayeT
npoBeputh ¢ Jaynod. Ilo okoHuaHum oTOOpa KOPEUIKOB IMOYBY PACTUPAIOT B
dbapdopoBoi WM araToBOM CTYINKE U MPOCEUBAIOT Yepe3 CUTo ¢ oTBepcTusimu 0,25
MM. OTCTaBIIyI0O Ha CUTE TMOYBY BHOBb PACTHUPAIOT B CTYIKE U IMPOCEUBAIOT,
MOBTOPSISI ATY OMEPAITUIO IO TIOJIHOTO MPOCEHBaHUs Bceil TpoObl. OCTaBIATh YaCTh
npoObl HETPOCESHHOW HENb3s, TaK KaK 3TO MOXET WCKa3WTh I0KA3aTelu
coJepkaHusi rymyca B mouBe. [IoATOTOBIEHHYIO TakuM IyTeM MpoOy CiexyeT
XPaHUTh B MAJICHHKOM IMAKETE W3 IJIOTHOW OymMaru Wi B OaHOUYKE C MPUTEPTOU
poOKOii.

Jlecunie moacTwiku U oOpasmbl Topda O1aromapss BEICOKOW BIIArOEMKOCTH
coJiepkaT OOJBIIOE KOJUYECTBO BOJABI U TPEOYIOT BBICYIIMBAHUS B TEUYCHHE
HECKOJBKUX CyTOK. Jlyis 9TO¥ 1enu oOpasibl pacKiaJblBalOT TOHKHMM CIIOEM Ha
OONBIIIOM JINCT€ B XOPOIIO BEHTWIMPYEMBIX TOMEIIEHUAX, EXKEIHEBHO
MHOTOKpAaTHO mepeMemuBas. [lo OKOHYaHWMM  MPOCYIIMBAHHUS  OOpa3Ilbl
M3MEJNIbYaIOT CHavasa pactupaHueM B (haphopoBbIX CTYIKaxX, 3aT€M Ha MEJIbHUIIE
U TIPOCEUBAIOT 4Y€pe3 CHUTO C OTBEPCTUSAMU JuaMeTpoMm 2-3mMm. 3artem OepyT
cpenuuii oopazer; B 50-200 r, BHOBb U3MENIBYAIOT U MPOCEUBAIOT YEPE3 CUTO C
OTBEPCTUAMH quaMeTpoM ImMM. YacTHIlbI, OCTaBIIMECS HA CHTE, CHOBA PACTUPAIOT
¥ TPOCEMBAIOT JO TeX MOp, Moka He OymeT mpocesH Bech oOpaszer. ['0TOBbIE
00pasIlbl XpaHsIT TaK ke, Kak 1 00pasiia moyB.

Tema2. OmnpenesieHne rpaHyJI0MeTPHYECKOT0 COCTABa MOYB

MexaHu4eCcKUM COCTaBOM HAa3bIBAIOT OTHOCHUTEIBHOE COJIEPKaHHUE B MTOYBE
MEXaHHUYECKHX JJIEMEHTOB pa3jIMYHOro auaMmeTpa. Macca MOuYBBI BCEerja co-
CTOUT, U3 YACTHUI[ Pa3TUYHONW BEJIMYUHBI — OT HECKOJIBKUX MHUKPOMETPOB [0
HECKOJBKUX MUJUTUIMETPOB.

DOneMeHTapHble YacTHUIbl OOBEAMHSIOTCA B TPYNNbl WM (paKIUU:
JacTUIIBI KpymHee 3 MM - KaMHH, 3 -1 - rpaswuii, 1 - 0,5 - kpymHsIif necok, 0,5
- 0,25 - cpennuii mecok, 0,25 - 0,05 - menkuit mecok, 0,05 - 0,01 - kpymHas MbLIb,
0,01 - 0,005 - cpennss meub, 0,005 - 0,001 - menkas meuts, 0,001- 0,0005 -
rpyosrii un, 0,0005 - 0,0001 - Tomkmit wma, <0,0001 mm (<0,1 mMkMm) -
KOJIJTOUIBI.

Kaxnmas ¢pakuus xapakrepusyercss CyMMoOW (PU3HMUECKUX CBOMCTB,
OTIIMYAIOIINX €€ OT Apyrux dpakiuid. s ximaccupuKanmoHHBIX 1eJeil 4acTo
Bce vactuilel kpynHee 0,01 MM 00benuHSAIOT BO (hpaknuio (GU3MIECKOro MmecKa,
a Bce yactuirsl Mmenbue 0,01 MM - Bo dhpakimio GpU3HIeCcKOi TITHHBI.

Tepmun «puznueckuity 0003HAYACT HAIMYWE B TOM WM IPYrou (pakiuu
dbu3nUecKnX CBOWCTB MeCKa WM TJIHHBI, HE MPEAONPENeNsisi XUMHYECKOTO
coctaBa (pakuuu. Kpome Toro, oObIYHO BCE YACTHUIILI Melb4e 1 MM Ha3bIBAIOTCS
MEJIK03E€MOM TOYB, a KpYIHee | MM - TOYBEHHBIM CKEJIETOM.

JUis  XapakTepUCTHUKA MEXaHMYECKOTO COCTaBa IMOYB TMPEITO0KEHO
Heckosibko kinaccupukauuit (B. P. Bunsamc, H. M. Cubupues, I'. M. Tymun,



C. A. 3axapo, B. B. Oxotun). HauOonbiiee cooTBeTcTBUE (DHU3NUECKUM
cBoiicTBaM mouBbl jgaeT kiaccuukauus H. A. KaunmHckoro, ocHoBaHHas Ha
COOTHOIIEHUH KOJMYECTB (PU3MYECKOTO Mecka M (PU3MYecKOW TJIHUHBI B TIOYBE.
Orta kinaccuduKalus Mojayduia B HacTosee BpeMs mupokoe npumenenue B Co-
BeTckOoM Coto3e.

JIOTIOTHUTENbHOE HAa3BaHHME IIOYBE JAETCs IO COOTHOLICHUIO MEXAY
rpaBenuctoi (3-1 mm), mecuanoit (1- 0,05 mm), kpynuonsLieBaToi (0,05—
0,01 mMm), meuteBaroii (0,01 - 0,001 mm) u mioBatoit (menpue 0,001 kM) ppak-
nusima. Ecim cpeau BBIIENEHHBIX (Qpakiuid JBE COAEpKaTcsd B OOJIBIIHX
KOJIMYECTBaX, TO JOMOJHATEILHOE Ha3BaHUE Oy/IeT NBOWHBIM, IPUYEM Ha3BaHUE
npeobnanaromeit Gpakiuy CTaBUTCSA HA TIOCJIEIHEE MECTO; HapuMep, Ha3BaHHE
CYITMHOK CpPEIHUN THUICBAaTO-WJIOBATBIM O3HAYAET, YTO KOJWMYECTBO WA
npeobiiamaer Haa Gpakmuedt mbUTH. B HAaMMEHBIUX KOJWYECTBAX COJCPIKHUTCS,
KakK IpaBuiio, ppakius necka.

KameHnucTocTs mouBbl (YacTHUIBl KpynmHEEe 3 MM) OTMEYaeTcs o
cienywome mkane: Menbimie 0,5% kamHel U rpaBusg - HeKameHuctas, 0,5 -
5% - cmabo kamenucras, 5 - 10% - cpegnekamenucras, 6ombme 10% - cribHO
KaMeHucTas. Tun KaMEHUCTOCTH YCTaHABIMBACTCS 10 XapaKTepy CKeleTra:
BaJlyHHasi, raJJeYHUKOBAasl, 1eOeHyaTas.

3ajaya MEXaHUYECKOTO aHaJin3a MOYB CBOJUTCS K pa3eiCHUIO MOYBBI Ha
psan ppakmuii, OXBaTHIBAIOIMIWX Ty WJIA HHYK TPYNIHAPOBKY MEXaHHUYCCKHX
DJIEMEHTOB.

Tema 3. OnpenesieHue KUCJIOTHOCTH OYB NMOTCHHHOMETPUYECKUM METOA0M

Ha texnoxumuueckux Becax 0epyT 8r BO3IyIIHO-CYXOW MOYBHI B
CTaKaHYMK BMECTUMOCTHIO 50 mu, nmpuimBaroT 20Mi cBexen
nucTiupoBaHHoM Boabl wiau 20ma 1H. pactBopa KCL. B Topde u necubix
nojcTUIIKax 6epyT cooTHomenue 1:25. 1 r BO3AYyIIHO-CYyXOTro0, TIIATEIHHO
u3MeNbueHHOTOo Topda 3anuBatoT 25 M pactBopa. Boma gomkHa uMeTh
peakiuio, 613Ky K HelTpanbHoi, pactBop KCL — pH okoio 5,6.
COJEP)KUMOE CTAKAHYMKOB IMEPEMENIMBAIOT U IPUCTYNAIOT K U3MEPEHUIO
BeMuuHbI pH.

[Tepen paboroii motenunometp (pH-mMeTp) g0/KeH OBITH HACTPOEH 0
cepum Oy(depHBIX pacTBOPOB ¢ U3BeCcTHbIMU 3HaueHusMU pH. [Ipucrtymnas
paboTe, AIEKTPObl MPOMBIBAIOT AUCTUUIMPOBAHHOU BOJION, U30BITOK BOJIbI
yaansercs GuabTpoBaibHOM Oymaroi. 3aTemM, B3sB CTaKaH C UCTIBLITYEMbIM
pPacTBOPOM B MPaABYIO PYKY, J€BOM OTBOJAT CTOJIMK JAaTUMKA B JIEBYIO CTOPOHY.
[ToncTaBasiOT cTakaH MO AJAEKTPObI (HaJA0 CIAEAUTH 3a TEM, UTOOBI
AJIEKTPOJIbI HE KacallUCh IHA U CTEHOK CTaKaHa), MOJABOJAT CTOJUK Ha MPEKHEe
MECTO U 3aKPEIUJISAIOT 3aIHUM 3KUMOM. Y CTAHABIIMBAIOT NEPEKII0YATENb
«BUJIBI PA0OT» U «IIpeJIeNIbl U3MEPEHUI» B COOTBETCTBYIOIIEE moJioxkenue pH -
2, +14. BxurogaroT mpubop B C€Th U MporpeBatoT npudop B Teuenue 10-15muH.

3aTeM mo HUXKHEH mKkane -2,+14 nmpousBoaar orcuetsl pH. [l 6omee
TOYHOT0 U3MepeHus pH craBsAT nepeknoyarens «upeneasl n3mepennin» Ha pH
+2, +8 unm +6, +10 (B 3aBucumMoctu ot pH usmepsiemoro pactsopa). Ctpeinka



rajJlbBaHOMETpPa HE JOJKHA BBIXOAUTH 3a MPEIeIibl Kbl JJIs MTOJICUeTa
nojHoro 3HadeHus pH x +2 uiau +6 npubaBiagOT TO 3HaUEHUE,KOTOPOE
MOKa3bIBAET CTPEJIKA 110 BEPXHEH IIKaje. AHAJTOTUYHO MOXHO BECTHU
onpexenenue no mkane IC (MunuBosbThl). [1o okoHuaHuu paboTh
AIEKTPOJIbl BHOBb IPOMBIBAIOT JUCTUJUIMPOBAHHON BOJOM U MOTPYKAIOT UX B
CTaKaH C JUCTUIJIMPOBAHHOMN BOJIOM.
Tema 4.IIpuroroBjieHue BOAHON BBITSKKHI

Ha TtexmoxmMuueckux Becax oTBemwuBamOT B dapdoposoit gamke 100 T
BO3/IYIIIHO-CYXOW TMOYBHI, MPOCESIHHON Yepe3 CUTO C OTBEPCTUSIMU B 1 MM.
HaBecky OCTOpOXHO dYepe3 BOPOHKY C IIMPOKOW U KOPOTKOW TPYyOKOM
NEpechaloT B CTEKISIHHYI0 OaHKy ¢ mnputepTol mnpoOkoil. B Oanky
npuiuBaloT 500 M JUCTUIIUPOBAHHOW BOJBI, BCE COAEPKUMOE OaHKHU
BCTPSIXUBAIOT B TEUYEHHWE 3 MHUH M HEMEUICHHO (PMIBTPYIOT dYepe3 IIOTHBIM
CKJIauaThli (UIBTP, MEPEHOCS Ha HEro BCIO MOYBY (BOAHBIC BBITSIKKU U3
Top(da U JTECHBIX MOJACTUIOK MPUTOTABIUBAIOT Mpu oTHOIIeHUu 1:20, T €. 6epyT
251 Bo3aymHO-cyxoro Topda u S500Ma  AUCTHILIMPOBAHHOW BOJbI). [lns
bunpTpanuu ynotpeOasoTcs BOPoHKU auameTpoM 12 - 15 cm. TlepBbie MyTHBIE
nopuuu QuiabTpaTa MEepeHOCAT 00paTHO Ha QuiabTp; GUIbTpAT coOUparoT B
koj0y BMectuMocThio 500—700 ™. Bo Bpemss QuibTpaluu 3aluchiBalOT
CKOPOCTh (PUIIbTpalK, LBET W MPO3PAYHOCTh BBITSHKKU. AHAIW3 BOJHOU
BBITSDKKM HEOOXOJUMO MPOU3BOJAUTH TOTYAC MOCJE OKOHYaHUS (UIbTpAIlUH,
TaK KakK BOJIHBIE BBITSDKKM 4epe3 1 - 2 JaHS 1mociie MPUTOTOBJICHUS JIETKO 3a-
THUBAIOT.
Tema 5. OnpenesieHue 3J1eMEHTOB TUTAHUSA B IMOYBE

(ompenesenue KaJbUWSI M MATHUSA)

Hna omnpenenenus OepyT numnetkod 25-50 M BOJHON BBITSDKKU (B
3aBUCHUMOCTH OT BEJIMYMHBI OCaJKa) B XUMUUYECKUN cTakaH BMecTUMOCThI0 100
M ( BegyT ompeaeneHne Ca KOMIUIEKCOMETPUYECKUM METOJOM) HArpeBaroT /10
nosiererns mapos (1070-80° C), mpuGaBIsioT 2 MI pacTBOpa CyIb(Haa HATPHS
JUISL  CBSI3bIBAHMS HMOHOB MEIW, MEIIAIINX ONpeAeieHuo, U S5 Kamenlb
IMAPOKCUIIAMUHA JUIsl YCTPAHEHUSI BPEIHOIO BIISIMHUSA MOHOB MapraHiia. 3aTeMm
npuOaByislOT  SMiI  XJIOPUJIHO-aMMHUAyHOTO  OydepHOro  pactBopa s
noamenaunBanuss 10 pH 10 m 12-15 kanenp kKoMIexkcoHa WHOMKATOpa -
XpoMoreHa yepHoro. IIpu 3TomM pacTBOp OKpamMBaeTcsi B BUHHO-KPACHBIM IBET
3a cueT oOpa3zyromuxcs komiuiekcoB Ca u M(.pactBop TUTpyIOT TpwioHoM b 1o
nepexo/ia OKpacky U3 BUHO-KPAaCHOM B CHHE-TOyOyto UK cuHioro. ClieyeT uMeTh B
BUJIy, YTO KOMILIEKCOOOpPA30BaHUE MPU TUTPOBAHWU TPUIOHOM O MPOMCXOIUT HE
MTHOBEHHO, IO3TOMY TpH MpPUOIMKEHUM THUTPOBaHMUA K KOHILY (¢uoneroBas
OKpacka) clielyeT TUTPOBaTh MEIJICHHO, TPUOaBIIsis pacTBOp TpuiioHa b o kamsim u
TIIATEIBHO TIepeMEIrBasi Mpody mocie Kaxaoro npudasnenus ero. Coaepxanue Ca
u Mg B TUTpyeMOM pacTBOpe HE JOLKHO NpeBbIath 0,5M-3KB., T.€. HA THTPOBAHUE
He 10JDKHO 3arpaunBarbes 6osee 10 Mt 0,05 H. wim 5 M 0,1 H. pacTBopa Tpuiiona b.
Tpebyemoe conepxanue Ca u Mg B pacTBOpe MOKHO PEryJIUPOBATH YMEHbILIEHUEM



o0BeMa pacTBopa, momexamiero tTutpoBanuio ( ot 100 mo 5 mu), U U3MEHEHHEM
KOHIIEHTpaluu pactBopa TpuwioHa b ot 0,01 H.
2 2
Kommnuectso oOMeHHbIX KatuoHoB Ca”™" u Mg“" BeluMcoglOT B

MUJIJIMDKBUBAJIEHTaX Mo Gopmyie
anb-100K

C
rac a — KOJIN4YECTBO pacCcTBOpa TPHIOHA B, 3aTpa4YCHHOC Ha

TUTPOBAHUE, MII;

Nn- HOPMalbHOCTh pacTBOpa TpuioHa b;

b - xoappunuenT nas mepeBoaa, B3ATOTO A aHAIM3a pacTBOpa HA
Bech 00beM (ecyu B3ITO0 50 Ma u3 250, b = 5)

KommaectBo Mg?" BEIIHCIISIOT 110 Pa3HOCTU MEXAY BTOPBIM (Ca*+Mg?")
u mepsbiM (Ca’’) ompemeneHmsMu.
Bce mannbpie aHanm3a BOJHOM BBITSDKKHU 3aMACHIBAIOT B CBOJIHYIO TaOJIHUILY.
Tema 1. Onpenesienne coaep;KaHUs rymMyca B mouBe

N3 obpasia mouBsl, IPOCESHHON uepe3 cUTo ¢ oTBepcTusiMu 0,25Mm, 6epyT
Ha aHAIMTUYECKUX Becax HaBecKy oT 0,1 mo 0,5 r B 3aBUCUMOCTH OT KOJIMYECTBA
rymyca B 1moyBe. HaBecky OCTOpPOXHO TEpEHOCSIT B KOHHUYECKYIO KOJIOy
BMecTUMOCThIO 100Mi1 1 mpmuBatoT u3 6ropetku 10 mur 0,4 H. pactBopa K ,Cr
,O7, IPUTOTOBJIEHHOTO B pa3BeficHHOM 1:1 cepHOlt KucmoTe.

B ropino koi0Obl  BCTaBIAIOT MaJIEHBKYIO  BOPOHKY,  CIIyXaIllylo
XOJIOJUIBHUKOM, M CTaBAT €€ Ha ASTEPHUTOBYIO IUIUTKY, FA30BYIO0 TOPEIKY WU
necounyro OaHwpo. CoaepXuMoe KOJOBbl KHUISITAT TOYHO S5 MHH, HE JOIycCKas
CUJILHOTO KUIIEHUSI U mieperpeBa. [Ipu HarpeBaHWM HAYMHAETCS OKUCIICHUE TyMYycCa,
3aMETHOE€ IO  MEJIKHM  My3blpbkam  Beuaesstomerocss  CO; Yactb
JIBYXPOMOBOKHCIIOTO Kajusl MPU ITOM 3aTPAuyMBAETCs HA OKUCIEHHE TyMyca IO
CXeMe:

2K->Cr,0; + 8H, SO, = 2K,SO,+ 2Cf2(804)3 + 8H,0 +30,;

30,+3C (rymyca) = 3CO,.

3areM coAEep)KMMOE KOJIOBI  OXJIAKIAIOT, NPUOABISAIOT 5-8  Kamenib
(eHUITaHTPAHUIIOBOM KHUCJIOTHI B KauyecTBE WHAMKAaTOpa W TUTpyroT 0,2 H.
pactBopom coiau Mopa FeSO,4.(NH,;),.SO4 .6HO 1o u3meHeHus TeMHO-Oypoit
OKpacKu pacTBopa 4depe3 (UOJIETOBYIO M CHHIOIO B TpsisHO3eleHoBaryio. Korma
pacTBOp OKpacUTCS B CHHHM IIBET, TUTPOBATh HEOOXOIUMO OYEHBH OCTOPOIKHO,
npuOaBJisisi pacTBOp coiu Mopa no 1 karie u THaTeIbHO pa3MelInBasi TUTPYEMYO
KUJKOCTh ( JJIsi TUTPOBAHMS MOXKHO HcHojin3oBaTh 0,1H.pacTtBOp conmu Mopa).
Peakuust Mexay JABYXPOMOBOKHCIIBIM Kalli€M, OCTABIIUMCS TOCJIE€ OKHCIICHUS
rymyca, U cojiblto Mopa 3akjroudaercsi B BOCCTAHOBJIEHUU JIBYXPOMOBOKHCIIOTO
KaJIMsl B OKUCh XpOMa U UJIET M0 YPaBHEHUIO
K,Cr,0,+6FeSO,+7H,SO, =Cr2(SO4)3+KZSO4+3Feg(SO4)3 +7H, O
OnHOBpEMEHHO ycTaHaBIMBaOT cooTHomeHne mexay K,Cr,O; u consro Mopa,
st yero Oepyt Oropetkoit 10mi 0,4H. pactBopa KyCr,O; B KOHMYECKYIO KOJOY
BMeCTUMOCTBIO 100MI1, comepKuMoe KOJIObI TUTPYIOT TakK K€ KaK OMUCAHO BBIIIE
(Oe3 KutsIUeHus).



DKCIepUMEHTaIbHO yCTaHOBJIeHO, 4To IMma 0,2 H. pactBOopa conu Mopa
COOTBETCTBYET TAaKOMY KOJMYECTBY XPOMOBOWM KHCIOTBI, KOTOPOE OKHUCISET
0,0010362 r rymyca unu 0,0006 r yrimepona. IloaTomMy KOJMYECTBO Trymyca
BBIYHCIIAIOT IO (popmyiie

X = (a—Db)-0,0010362 -100K

C
rae X — KOJIMYeCTBO TyMmyca, % K CyXoH MOUBE;
a — YUCJIO0 MUJUTUIIUTPOB pacTBopa coiar Mopa npu X0JIOCTOM OIPEIeSICHUN;

b — To ke, mpu 0OpaTHOM THUTPOBAHHUHU TIOCIIE OKUCIICHHSI TYMYCa;

I - monpaBKa Ha HOPMAJIBHOCTB pacTBopa coinu Mopa, ecnu oH He To4yHO 0,2 H.;
100 — xoapdunment nepeoaa Ha 100r moussl; K — koaddunmenT mis nepecuera
Ha CyXYIO MOUBY (TOIMpaBKa Ha COACPKaHNE TUTPOCKOITUYECKOM BOJIBI);

C — HaBECKa IMOYBHI, B3STas JJIs aHAJIN3A, T.

5. O0pa3oBaTejibHbI€ TEXHOJOTHHU

CpenctBa obecriedeH sl OCBOCHMSI TUCIUIUIMHBL: KI1aCCUYEeCKast JEKIHs,
WHTEPAKTUBHAS JIEKIUS C UCTIOIh30BaHHEM MPOQPECCHOHATBHOTO KOMILIEKCA
KOMITBIOTEPHOU CUCTEMBI 00pabOTKH MaTepuara.
[TpuGops! 1 000pyI0BaHKHE YUEOHOIO Ha3HAUYEHHMS: TUTAKAThI, 00pas3Iibl ITOYB,
doTorpaduu, Tabauuel; Bugeo - u ay1moBu3yanbHbIe CPEACTBA;
KommerotepHoe o0opynoBanue ¢ ucmosib3oBanneM HTEpHET pecypcoB U
O0Oy4YaronIMX Mporpamm.

6. YueOHO-MeTOAMUYECKOE 00eceYeHre CAMOCTOATEeIbHO padoThI CTY/ICHTOB

CamocTtosTenpHas padoTa CTyJIeHTa BBIMOJHIETCS B BUE pedepaTa Ha TEMY,
BBIJIJaHHAsI TIPEToJiaBaTesieM B Havajle yaeOHoro roga. Ha ocHoBaHWM TeMbI
COCTaBJISICTCS TUTAH BBITIOJIHEHUST paOOThI, B Pe3ysIbTaTe BBHITIOJHEHHAs paboTa
MPOBEPSAETCA MpeEroaaBareaeM. FITOroBeiii KOHTPOJIb HaJl BBIOJIHEHUEM
CaMOCTOSITeIbHOM PaboTHl — MpOBEpKa pedepara v YCTHBIN OMPOC KaKI0To
cTyneHTa. JJis mpoBepKu caMOCTOSTEILHON PaOOTHI BBIJCIACTCS CIICIUATbHBII
JICHb.

TeMbl caMOCTOSITETLHON PabOTHI:

1 PacnpocTpaneHne MUKpOOPraHU3MOB B IIOYBE 2

N

2 JKuBOTHBIE, HacENSAIOIME B TMOYBY, MX pOJb B Ipoleccax
oYB00Opa30BaHMSI.

[MornorurensHAast CIIOCOOHOCTH ITOYB

duznueckue cBOICTBA ITOYB

[TouBooOpa3yronye mopo bl Kak GpakTop mnoyBo0Opa3oBaHUs

BomoTHBIE TOYBBI

3acocHHEIC ITOYBBbI, COJIOAHU

C/X. UCIIOJIBL30BAHKE COJIOHYAKOB, CONOACH

O oNO OB~ lWwW
NININININININ

Ilecku n mecuaHble TOYBBI
TlouBbI TOUM




10 Dpo3ust MOYB U MEPbI OOPHOBI C HUM. 2
11 CucreMsl 3eMieneIns 2
12 | Knaccugukamnusi ceB000OpOTOB 2
13 | O6paboTka MOYBbI 2
14 | O3umsle xneba. ATpoTEeXHHKA O3UMBIX XJICO0B 2
15 HaponHoxo3siicTBeHHOE 3HAaYeHUE, onoornyeckue 2

O0COOCHHOCTH, arpOTEXHUKA KYKYPY3HI.

HapoaHoxo3siicTBeHHOE 3HAYEHUE, OHOJIOrHYECKHUe

0COOEHHOCTH, arpOTEXHHUKA.

Htoro 30

PexomeHtyemas nuteparypa AJis BHIIOJHEHHUS] CAMOCTOSITEILHON PabOTHI.

J1J1 BBIIOJTHEHHSI CAaMOCTOATEIbHON padoThl B Ounuoreke JII'Y umerorcs
HEKOTOPbIE UCTOYHUKU, aBTOPAMH KOTOPBIX SIBISIIOTCS COTPYIHUKHU Kadeaphl
nouBoBeacHus JII'Y.

1 .ITouBoBeAEHUE 3EMIIEAECINE C OCHOBaMU MTOYBOBeIeHHs Buibsime B.P. orus —
cenbxo3ru3-1989

2.ITouBoBeaenue. 3.M.banamup3oeBa . Meroaudeckoe mocoodue mo
71a00paTOPHBIM 3aHATUSM YacTh |

3. [TouBoBenenue. 3.M.banamup3oeBa. MeToaudeckoe mocodue mo 1adopaTopHO-
MPAKTUYECKUM 3aHATUAM. YacTs 2.

4 ITouBoBenenue: YueOH.: B 2 1./ nox pen. B.A.Kosasl, b.I'.Po3anoga. - M.:
Bricmr. mk., 1989.

5.B..babaes, A.A.AOnypa3maHOB, 3.M.banamup3oeBa OcHOBBI
CEJIbCKOXO3IMCTBEHHBIX TToJb30Banuil , M.MIIL[ AI'Y 2004, gacts 2.
6.PactenneBoaCcTBO

7. llouBoBeaenue. Kypnan Ne 10.M3narensctBo «Haykay, 2000 r.

8. ArpoXMMHYECKHUE METOJIbl UCCIEA0BaHU MOYB. Beecoro3Has a

Axnemus C/X nayk. U3n. «Hayka». MockBa.1975r.

7. ®OH/I OLICHOYHBIX CPEACTB /ISl IPOBEICHUS TEKYLIEro KOHTPOJIs
yYCIIEBAEMOCTH, POMEKYTOYHOM aTTECTALMHU 110 HTOraM 0CBOCHMSA
TUCHMILTAHBI

7.1. TlepeueHb KOMIETEHIIMN C YKa3aHUEM ATanoB MX (HOPMHUPOBAHUS B IMPOIIECCE
OCBOEHHSI 00pa30BaTEIbHON MTPOTrPaMMBI

Kon HaunmenoBanmne

KOMITCTCHIIUI KOMITCTSHITU I [Ipouenypa

n3 ®I'OC BO n3 O®I'OC BO IlnaHupyemble pe3ynbTaTsl 00y4CHUs | OCBOEHUS
Bnanenunem 3HaeT: npueMbl COCTABIICHUS Y CTHBIN
TEOPETHUYCCKUMU HayYHO-TEXHUYECKUX OTUYETOB, ormpoc,

OIIK -2 OCHOBaMH HCCJEIOBaHUS | 0030pOB, aHATUTHYECKUX KapT U KOHTPOJIbHAS
IMOYBEHHOT'O MOKPOBA | MOJOKUTEIBHBIX 3aIMHCOK; pabora
MPUPOTHBIX U | HAy4HbIE MIPEACTABICHUS O MOYBE U
AHTPOIIOTEHHBIX ee renesuce; GakToOpsI
00BEKTOB, a  Takke | MoYBO0Opa30BaHMS M OOIIYIO CXEMY




[1K-3

OpraHHU3aLUH u
IUTAHUPOBAHMS paboT 1O
U3y4YCHUIO TTOYB.

Cr1ocoOHOCTBIO
OPUMEHSTh Ha TPAKTHKE
0a3oBbIE
obmenpodeccuoHaIbHbIC

3HAHUA Teopuu u
METOJIOB TTOJIEBBIX
UCCJIeIOBaHMM B o0nacTu
MIOYBOBEICHHSI,
MEJHOPALIUH,
(U3HKHI,XUMUH,
reorpaduu,  OHOJIOTHH,
9KOJIOTHH, 3po3un
MOYB,arPOXUMHUU u
arpo()M3UKH,TOYBEHHO-
JTaHIIaQTHOTO
MPOEKTUPOBAHMS,
paaroIOTuu 1I0YB,
OXpaHbl u
PaIMOHATILHOTO

HCIIOJBb30BaHHUs I10YB

OYBOOOPA30BATENHLHOTO MPOIIECCa;
IIPOUCXOXKAECHNE, COCTaB U CBOWCTBA
OpPraHMYeCKOW U MUHEPATbHOM
YacTH NIOYBbI; BOJHO-BO3YIIHBIE,
TEIJIOBbIE, OKUCIUTENBHO-
BOCCTaHOBUTEIbHBIC, CBOMCTBA U
PEXKUMBI TIOYBBL; SKOJIOTHYECKHE
(YHKLINY TOYBBHI M TOKA3aTEIH
MOYBEHHOTO TIOI0OPOIHS]; OCHOBBI
COBPEMEHHOM Kiaccu(uKauu
MIOYB; COBPEMEHHBIE METObI
MCCJIEJOBAHMSI B I0YBOBEJICHUU U
pPacTeHHUEBOJICTBE.

YMmeer: UCHOJIB30BaTh NOJYYCHHBIE
3HAHUA U HaBBIKH JIJIS1 PELICHUS
po(hecCHOHANBLHBIX 3a71a4;

Ha Ipo(eCCUOHATLHOM YPOBHE
IIPOBOAUTH MOP(OIOrHUECKOE
OINMCAaHNE NIOYB; TUAarHOCTUPOBATh
OCHOBHBIE THUIIBI I0YB; OMPEIEISThH
BUJIOBYIO [IPUHA/ITIE)KHOCTh
CEJIbCKOXO3SUCTBEHHBIX KYIBTYP.
Baageer: Meromamu
71a060paTOPHBIX U MOJEBBIX
HCCIICIOBAHUM II0YB, METOIaAMHU
HaAOII0/IEHUS ¥ DKCIIEPUMEHTAIIbHON
paboThI C paCTEHUSIMU B YCIOBHSIX

KYJIbTYPBI.
METOJaMHN IIOYBCHHBIX
UCCIIC/IOBAaHUI H HAONIOJICHUH 3a
arpo(UTOIeHO3aMHU
7.2. TumoBble KOHTPOJILHBIC 3aTaAHUS
OHCHO‘IHBIC cpeacTtBa JJIA TCKYLICTO KOHTPOJIA YCIIEBACMOCTH,

HpOMC)I(yTO‘IHOﬁ aTTeCTallkuu I10 UTOIraM OCBOCHUA JUCHUIIIINHBI.

JJ1st BHEayAUTOPHOM CaMOCTOSATEIBHON padOThI TAK)KE MCIOJIb3YIOTCS 3aIaHUsl TIO
COCTAaBJICHUIO TECTOB, KOHCIIEKTUPOBAHWE COBPEMEHHBIX HAYYHBIX CTAaTbeW IO

TEMC C IIOCJIICAYIOMIUM X aHAJIN30M, PCIICHUC JICJIOBLIX 3aaa4.

Bonpocs! i1 npoBeAeHNs TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

1.PacnipocTpanenrne MUKpOOPTaHU3MOB B IOYBE.

2.2KuBOoTHBIE, HACEINSIONINE B TIOYBY, MX POJIb B IIPOIIECCaxX TOYBOOOPA30BAHUS
3.IToryorurenpHas CrIOCOOHOCTH ITOYB

4. duznueckue CBOMCTBA MOYB
5. [TouBoo6pa3ytoiue Mopoabl Kak pakTop MouBoOOpa3OBaHUs
6. bonoTHbIE TOYBHI

7. @aKTOPBI KU3HU PACTEHUHN
8. OCHOBEI 3eMJIEIEITHSL.




9. 3acosieHHBIE MTOYBEI, COJIOM.

10 . Mcnionmp30BaHue COJTOHYAKOB, COIOCH.

11. Tlecku u ecyaHbI€ MOYBHI.

12. [louBsI MOMM.

13. Dpo3ust ToYB U MEPbI OOPHOBI C HUM.

14. Opranuyeckas 4acTh MOYBBHI.

15. CucreMsl 3eMienens.

16. Knaccudukanus ceBooOOpOTOB.

17. O6paboTKa MOYBHI.

18. O3umpble xae6a. ArpoTeXHHKa O3UMBIX XJI€OO0B.

19. HapoaHox 035 CTBEHHOE 3HAUYEHUE, OMOIOTHYECKUE OCOOCHHOCTH, TPOTEXHUKH
KYKYpPY3Bbl.

20. HaponHoxo3siicTBeHHOE 3HaUEHUE, OMOJIOTUYECKHUE OCOOCHHOCTH, TPOTEXHUKA
KapTo(dens U KyKypy3bl.

1.T'oposineBa A.U. IlouBoBenenue : YuebHoe nocodue. -2 ; nepepad. —M.;MuHCK:
OO0OO "Hayuno-uzgarenbckuii ientp MHOPA-M" : OOO "HoBoe3znanue", 2012. -
400 c.-ISBN 978-5-16-005677-7 http://znanium.com/bookread. php?book=306102

2.I'ennagueB A.H. I'eorpadus mous ¢ o0CHOBaMu NIOYBOBEJICHUS : y4€O0. 1Jid
CTYJICHTOB BY30B, 00y4aromnuxcs mo reorp. cneruaibHocTsM / A. H. ['ennanues,
M. A. I'mazoBckas ; Mock. roc. yH-T uMm. M. B. JlomonocoBa. -MockBa : Beiciias

mikona, 2005. -460, [1] c. : un., Tabn. -(Kinaccuueckuilf yHUBEpCUTETCKUI
yueOHHUK). -bubnuorp.: c. 457-459. -ISBN 5-06-004792-X : 220.00.

3.BanbkoB B.®. [louBoBenenue : yued. 11 cryaeHToB By30B / B. @. Banbkos, K.
III. Kazees, C. 1. Konecunukos ; [oTB. pea. B. @. BanpkoB]. - Mockga ; PoctoB H//]
: MapT, 2004. -493 c. : Tabmn. -(Yaebnslii Kypc). -bubnuorp.: ¢.491

-493. -ISBN 5-241-00405-X : 125.00.

4.beno6pos B.I1.I'eorpadus mouys ¢ ocHOBaMH IMTOYBOBEACHUS : YUCOHHK IS
CTYJICHTOB yUPEKICHHUM BBICIIETO MPOPECCUOHAIBHOTO 00pa30BaHus,
oOyyaromuxcsi Mo HampasjeHuto nmoaroropku "llenarornueckoe oopasoranue”
npoduis "T'eorpadus” / mox pex. B. I1. benobposa. -2-e uzn., mepepad. u gor. -
Mockga : Academia, 2012. -376, [1] c., [4] . uB. K. : ui., Ta0., KapThl. - (Beiciiee

npodeccuonanubHoe oopazoBanue) (bakanaspuar) (Ilenarornueckoe
obOpazoBanue). -bubnuorp.: ¢. 309-310. -ISBN 978-5-7695-8800-6.

5.Cuyxuna M.C. [louBoBeaenue [DnekTpoHHbIN pecypc]— HoBocubupck: n3a-Bo
HT'AY, 2009. -110 c.

6.I'aneesa JLII. [TouBoBenenue [DnekTpoHHBIN pecypc] — HoBocubupck: uzma-Bo
HI'AY, 2012. -95.

IlepeyeHb NPUMEPHBIX KOHTPOJbHBIX BOMIPOCOB



[Tonsitue o mouse. OCHOBHBIE ATAIbI PA3BUTHUS TIOYBOBEICHHUS.

UTo Ha3bIBAIOT MOYBOOOPA30BATENILHBIM MIPOLIECCOM?

MartepuHckas mopojia, KakoBO €€ 3Hau€HHUe JUIsl T0OYBOOOPa30BaHUS.

Pob J)KUBBIX OPraHU3MOB B TOYBOOOPA30BAHUMU.

®dakTopbl TOYBOOOPA30BAHMUSL.

PacturenbHOCTB, Kak (DakTOp MOYBOOOPA30BAHUSI.

3HaueHue MOYBHI JJ1s1 OMochephl 3eMIIN U XO3IMCTBEHHOM JIeATETbHOCTH

YEJIOBEKa.

8. CyTb moa301000pa30BaTEIBLHOTO MPOIIecca.

9. CyTb 4epHO3EMHOTO JIEPHOBOTO MPOIIecca MOYBOOOPA30BAHUS.

10. Pa3zBuTHE COOHIIOBOTO (TAJIOTEHHOM) TTpoIIecca MOYBOOOPA30BaAHUA.

11. BeiBeTpuBanue. TUIbI BHIBETPUBAHMSL.

12. TlouBeHHBIN PacTBOP, €r0 3HAYCHHE IS KU3HU PACTCHUH U
MOYBOOOPA30BATEIBHOIO MPOIIECca.

13.OcHoOBHBIE BOJIHBIE CBOMCTBA MOUBBI U UX 3aBUCUMOCTH OT (PU3UUYECKHUX
CBOWCTB IIOYBBI.

14.BonHbli peXuUM MOYB 1 BOJIHBIN OanaHc.

15.Tumpl BOJHOTO pexruMa.

16.ITpuemsbl peryaupoBaHus BOJHOTO PEXUMa IMOYB.

17.1ToHsTHE O IOYBEHHOM MpoduIe.

18.BepTuKaibHbIi pa3pe3 MOYBHI.

19.0nmcanve MOYBEHHBIX TOPU30HTOB MOYBHI.

20.Mopdoornaeckue Mpu3HaAKA KaKI0TO TOPU30HTA TTOYBHI.

21. Knmaccudukanms moys.

22.Twmbl oYB.

23.Mopdonornueckre npu3HaKu MOYB.

24.Cnoxenue, CTpyKTypa moys.

25.ATpoHOMHYECKOE 3HAUYCHHUE CTPYKTYPHI.

26.00pa3oBaHNUE CTPYKTYPHI.

27.00pa3oBaHue rymyca B MOYBE.

28.Ponp MUKpOOpPraHU3MOB B MPOIIECCE TOYBOOOPA3OBAHUH.

29.BnusiHue arpoTeXHUKN HA MHTEHCUBHOCTh MUKPOOHOJIOTHYECKUX MPOIIECCOB B
TOYBeE.

30.HoBoobOpazoBaHwms.

31.0Opraandeckast 4acTh IMOYBHI.

32.Pa3nokeHue ryMyCOBBIX BEIIECTB MUKPOOPTaHU3MAMHU.

Ponp rymyca B mouBooOpa3oBaHuH, TIIIOOPOANH M MTUTAHUH PACTEHUN

NogakowdE

IlepeyeHb BONMPOCOB K 3K3aMeHy Mo aucHuiiuHe «[louBoBeneHue ¢ 0CHOBaMH
PacTEeHUEBOACTBA»

Ponp GakTepun B moO4BOOOpPa30BAHUH U TIJIOIOPOIUU TIOUB.

BrnusHre arpoTeXHUKM Ha WHTEHCHBHOCTH MHUKPOOMOJOTUYECKHX IPOIIECCOB B
MOYBeE.

[Iporeccol mpeBpalneHnsi OPraHuueCKHX OCTATKOB B TYMYC.

Bnusaue ycinoBuil mouBooOpa3oBaHus HA XapaKTep U CKOPOCTh TYMyCOOOpa30BaHusI.



buonorus 03uMbIx Xae00B.

[Tnonopoaue nous. CriocoObl MOBBIIEHHUS TUIOA0POIMS TOYB.
OddexTuBHOE MI010POIUE TTOUB.

BoaonponuiiaeMocTs mouB.

[Tnonopoaue mous.

Pousib 1104YBBI B )KM3HU paCTECHUM.

Knaccudukanus noys.

Paznoxenne ryMyCOBBIX BEIIECTB MUKPOOPTaHU3MAMH.
Mopdonornueckne MPU3HAKU TTOYB.

[TouBoOOpa3zyroIIHe MOPOIBI KaK (GaKTOp MOYBOOOPA30BAHUS
PacnipocTpaneHrne MUKpOOPTaHU3MOB B TIOYBE

JKuBOTHEIE, HACENAIONINE B MIOYBY, UX POJL B MPOIIECCax MOYBOOOPA3OBAHMS.
[TornoturenbHas COCOOHOCTH MOYB.

PuU3nYECKUEe CBOKCTBA ITOYB.

BonoTHbIE TOYBHI.

[Tecku u mecuanbie TOYBbI

[TouBk! oM

Dpo3usi oYB U MepPbl OOPHOBI C HUM.

Cucrembl 3eMIIeeIus

O6paboTKa MOYBBI

Kinaccuduxanus ceBooOOpPOTOB.

Haponnoxo3siicTBeHHOE 3HaYeHHE, OHOJIOTHYECKHE OCOOEHHOCTH, arpoTexXHUKa
KYKYpPY3Bbl.

HaponHoxo3siiicTBeHHOE 3HadeHHEe, OWOJOTMYecKue OCOOCHHOCTH, arpoTeXHHUKa
KapTodens.

[Tonsartue o mouBe. OCHOBHBIE ATAMbI PA3BUTHS TOYBOBEICHUS.

UTo Ha3bIBAIOT TOYBOOOPA30BATEILHBIM MTPOIIECCOM?

MartepuHckas nopoja, €€ 3Ha4eHHe JIJIsi TOYBOOOpa30BaHMUS.

Pob 5XUBBIX OPraHU3MOB B MIOYBOOOPA30BaAHUM.

daxTopbl TOYBOOOPA30OBAHMUS.

PacturensHOCTB, Kak (PakTOp MOYBOOOPA30OBAHUSI.

3HadeHHe MOYBHI JJIs1 OMochephl 3eMITN U XO3IMCTBEHHOM JIeATETLHOCTH YeJIOBEKA.
BriBerpruBanue. TUIlbl BBIBETPUBAHUS.

[TouBeHHBII  pacTBOD, ero 3HQUEHWE  JUISI  JKM3HU  PAcTeHUd |

MOYBOOOPA30BATENBHOIO MPOLIECCA.
CBolicTBa MOYB.

BonHblii pexuM 1MoYB U BOJIHBIN OaiaHc.

Twunel BOIHOTO peKUMa.

[Ipuembl peryaupoBaHusi BOAHOTO PEKKUMa MOYB.

[TonsiTue o moyBeHHOM TpoduUIe.

BepTukanpHbli pa3pes NOYBHI.

Mopdoaornueckue Ipu3Haku ITOYB.

Knaccuduxanus moys.

Twunel moYB.

CrpykTypa nous.



CrnoxxeHue, CTpyKTypa IOYB.

ATpOHOMHMYECKOE 3HAUEHUE CTPYKTYPHI.

OOpazoBaHue rymyca B IIOUBE.

PoJib MUKpOOPraHu3MoB B IIPOLIECCE TOYBOOOPA30BAHUU.

BnusiHue arpoTeXHUKHM HAa UHTEHCUBHOCTh MUKPOOHOJIOTMUECKUX IPOLIECCOB B
HIOYBE.

HoBoobOpazoBaHnusi.

Opranunyeckasi 4aCTh IMOYBBI.

Ponb rymyca B mouBooOpa3oBaHuU, MJI0I0POIUH U MTUTAHUU PACTCHHUIA.

@aKTOpBI )KU3HU PACTCHUMN U 3AKOHBI 3€MJICCTIU.

CeBo000poT. [IprurHbI HCIIOIB30BAHUS CEBOOOOPOTA B CEJIHCKOM XO3SHCTBE.

PocT u pa3BuTHE XJ1€0HBIX 371AKOB.

ArpOTEeXHUKA 03UMBIX XJIEOOB.
7.3. Meroanueckne MaTepualibl, ONpeAeSoNIe IpoLeaypy OLIEHUBaHUs 3HaHUH,
YMEHHMM, HaBBIKOB U (WJIM) ONBITa JAEATEIbHOCTH, XapaKTEpU3YIOLIUX STallbl
(GbopMHpPOBaHNS KOMITETEHITH.
OOt pe3ynbTaT BBIBOAUTCS KaK WHTErpajbHasl OLIEHKA, CKIIAJbIBAIOIAs M3
TeKymiero Koutpoiis - 70% u mpoMexyTouHoro KouTpods - 30%.
Texyuuit KOHTPOJIb MO JUCLUIUINHE BKIIIOYAET:
- TIOCEIIICHHE 3aHATHH - 5 0aJIOB,
- ydacTue Ha MPAKTUIECKUX 3aHIATHSIX - 25 0aIoB,
- BBITIOJTHEHHE JTA0OpaTOPHBIX 3a1aHuii - 300a10B,
- BBITIOJTHEHHUE JIOMAIIIHUX (2yAUTOPHBIX) KOHTPOJIBHBIX padoT - 10 6amios.
[IpoMexyTOUHBIN KOHTPOJIb IO JUCIUILIINHE BKIIOYAECT:
- ycTHBIN orpoc - 10 6amos,
- MMCbMEHHAas KOHTpoJibHas paboTa - 10 Gamios,
- TectupoBanue - 10 6amios.

8. IlepeyeHb OCHOBHOW W [JONOJHHMTEJNbHON Y4YeOHOM JHMTEpPaTypBhl,
HEe00X0AUMOI1 1JI1 OCBOCHUSA TUCHMUILIMHBI

a) OCHOBHAsI JINTEpPaTypa:

1.BanekoB B.®. IlouBoBenenue (mouBbl CeBepHoro Kamkasza) [DimekTpoHHBIH
pecype]: VYueb. s CTYAGHTOB BY30B, OOYyYalOMIMXCS TI0  CHCIHATBLHOCTSIM:
MOYBOBE/ICHUE, arpOXHUMHMs, arpOHOMHUS, 3alllUTa PACTCHHM, 3eMJICyCTPOMCTBO, BOJI.
X03-BO M MeJIMOpalysi, OMOJIOTUS U HKOJIOTHS, TUIOJOBOJICTBO U BUHOTPAIApCTBO, (hus.
reorpadus / B. @. Baneskos ; B. ®. Banbskos, 0. A. Illtommnens, B. U. TronpnaHos. -
Kpacnomap — Dnekrpon. TekctoBbie nannbie: Coer. Kybaunb, 2002. - 723 ¢., 1 . u. -
ISBN 5-7221-0504-X.

Pexxum noctyna - http://H36. pd/catalog/000199 000009 000973525/

(ara obopamenus: 12.05.18).

2.BanbkoB B.®. IlouBoBenenue : yueO. juist By3oB / BanbkoB, Bnagumup
dénoposuu, K. 1. Kazees. - U3zn. 2-e, ucnp. u gon. - M.; PoctoB u/]] : MapT, 2006,



2004. - 495 c. - (YueOnsb1it kypc). - Pekomengoano MO P®. - ISBN 5-241-00405-X :
150-00.

3.Kaypuuesa M.C. u W.II. I'peunna IlouBoBeaenue |[Texkct]| : yuebd. s
CeIBCKO0X03. BY30B / [moa pen. - M. : Komoc, 1975, 1969. - 543 c. - 1-42.

4 JIyxmeneB B.II. Cucrema 3amuThl 03UMMOM MIIEHUITBI OT 0OJIe3HEH, BpeauTeen
U copHsKoB Ha FOxHOM Ypaie [InekTponnslii pecypc]: Mmonorpadus / B. I1. Jlyxmenes
; B. II. JlyxmeneB ; MuHHCTEPCTBO cenbCcKOro xo3suctBa Poccuiickonn depepanum,
®I'bOY BIIO «OpenOyprckuil rocy1apcTBEHHbBIN arpapHblii YHUBEPCUTET». - MOCKBa
OpenOypr. — DaeKTpoH. TeKCTOBbIe maHHbIE.: OMera-JI#3marensckuit nentp OT'AY,
2013. - 340 c. - ISBN 978-5-370-03 158-8 (OO0 «H3nmarenbpctBO «OMmera-JI»)#.

Pexxum  moctyma:  http://H96.pd/catalog/000199 000009 02000021458/(/ata
obpamenus: 12.05.18).

5.Xabapo  A.B. [TouBoBenenue: yuebHuk / XabapoB, AJEKCaHIp
Brnagumuposuu, A. A. Sckun, B. A. Xabapos. - M.: Konoc C, 2007. - 311 c. : ui. -
(YueOHuku u y4yeOHBIE TOCOOUMSI JIsi CTYJEHTOB BBICIIMX YYEOHBIX 3aBEACHUN). -
PexomennoBano MC/X PO®. - ISBN 978-5-9532-0452-1: 253-00.

0) JlomosiHMTeIbHAS JIATEPATYypAa:

1. bazapipe I'. WM. 3ammra CelNbCKOXO3SIMCTBEHHBIX KYJIBTYP OT COPHBIX
pacTeHMid: [DIIEKTPOHHBIH pecypc] : y4e0. mocobue isi CTYJIEHTOB BY30B,
oOyyaromuxcsi 1mo arpoHoM. cnenuanbHoctsM / ; . WU. basgeipeB. - MockBa -
OnekTpoH. TekcToBbie naHuble.: Konoc .C. 2004. - 327, 1 c¢. - ISBN 5-9532-0150-8 (B
nep.). Pexum goctyma: http://Ha0.pd/catalog/000199 000009 002585576/__(Mlata
obpamenus: 12.05.18).

2.besyrnosa O.C. . Knaccubukauus mouB [DmekTpoHHBIH pecypce] : yueOHOe
nocobue / O. C. be3yrnosa. - PoctoB-Ha-/[0oHy.- DJIE€KTPOH. TEKCTOBbIE AAHHBIE :
FOxwnbI1it penepanbubiil yauBepcuteT, 2009. - 128 c.

Pexxum  nocrymna:http://www.iprbookshop.ru/46978.ntml  (lara oOpamieHus:
12.05.18).

3.T'ataynuna I'. I'.. IIpakTukym no pacTeHHUEBOACTBY : yueb. mocooue / ['aTaynuna
I'.T., M. T. O6senkos. - M.: Konoc, 2000. - 216 c. : ui. - (Y4eOHUKHU U yUeOHBIC
OCOOUS JUTsl CTYJICHTOB CPETHUX CICIHAIbHBIX YIYCOHBIX 3aBE/ICHUN). -
Homymmeno M-Bo c.-x. P®. - ISBN 5-10-003255-3 : 120-00.

4.3anu6ekoB 3.1".. [louss! Jlarectana : [Mmonorpadus] / 3anudexos 3. I'. ; M-Bo
oOpazoBanus u Hayku P®, [Ipukacn. un-t 6mon. pecypcos JJHII PAH, [larecr.
roc. yH-T, buon. ¢ak. - Maxaukana : [U3n.-momurp. dupma "Hayka" JIHI] PAH],
2010. - 241 c.: un. - bubmuorp.: c. 234-239. - ISBN 978-5-94434-172-3: 400-00.


http://нэб.рф/catalog/000199_000009_002585576/
http://www.iprbookshop.ru/46978.html

5. Kopenes I'.B. u 1p. PacTeHneBoACTBO C OCHOBAaMU CEJIEKLIUU U CEMEHOBOJICTBA
: YueOHuk ai1st By30B / Kopenes, ['puropuit Bacunbesuu u ap. ; [1.W.TloaropHsiii,
C.H.Ilep6ak. - M.: Arponpomusznar, 1990. - 574 c.: un. - (IloaTrueckas
OubMoTeuka mKoiabHUKa). - 16-00.

6.Tecnsa A.B. ®usuka nmous [ DJIeKTpOHHBIH pecypce] : yueb. mocooue / A. B. Tecs
; Tecnst A. B., OpeHOyprckuii rocy1apcTBEHHbIN YHUBEpCUTET. - OpeHOypr—
DNEKTPOH. TEKCTOBBIC JaHHBIE : OpeHOYPrCKUi TOCYIaPCTBEHHBIN YHUBEPCHUTET,
2012.- 115 c.

Pexxum nocryna: http://H36.pd/catalog/000199 000009 02000015675/

([lata obpamenus: 12.05.18).

9. IlepeueHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /1JI51 OCBOEHHUS TUCUMUILINHBI

Ha ¢akynprere GyHKIMOHUPYET KOMITBIOTEPHBIN Kitacc. J1jist UHTepHEeT
nosb3oBatenent npu 'Y pabortaet snekTpoHHass OUOIMOTEKA € JEKIIMOHHBIM KypCOM
10 TIOYBOBEJICHUIO, PACTEHUEBOACTBY, BKJIIOYas B 0a3y TECTOBBIX 3aaHUM JJIs
MIPOBEPKH 3HAHUI CTY/ICHTOB.

1) www.eef.eu.int.www.priroda.ru.2aexkTpoHHbIe 00pa30BaTEIIbHBIC PECYPCHI
obpazoBarenbHoro ceppepa JAI'Y dgu.ru. (yueOHO-MeTOAMUECKHE KOMILIEKCHI,
KOHTPOJIbHO-U3MEPUTEIbHBIC MaTEPHAIIBI, DJICKTPOHHBIC YICOHUKH, YICOHBIC
ocoous).

2) aJIeKTpOHHBIE 00pa30BaTENIbHBIC PeCypChl 00pa3zoBaTesbHOrO cepBepa AI'Y
edu.dgu.ru.(yueOHO-MeTOANYECKHE KOMIUIEKCHI. KOHTPOIbHO-U3MEPHUTENBHBIC
MaTepHaIbl,JIEKTPOHHBIE YYCOHUKH, yueOHbIE TOCOOUS U JIp. ).

3) DnekTpoHHBIE 00pa30BaTEIIbHBIC PECYPChl PETHOHAIBHOTO PECYPCHOTO IIeHTpa (
y4e0HO-METOINYECKUE KOMIUIEKChI, KOHTPOJIbHO-U3MEPUTEIbHBIC MaTEPHAIIHI,
AJIEKTPOHHBIE YYEOHUKHU, yueOHbIE TOCOOUS UP.).

4) DnekTpoHHbIe 00pa30BaTeNIbHBIC pecypchl Hay4uHO!H Ondmuorexu JI'Y (East
View Information, Bibliophika , Kauradopn, eliibrary -20;9nekrponnas 6udinoreka
Poccuiickoit HayuHoit oubnuoteku, Poccuiickas PODU;

5) DaekTpoHHBIC 00pa30BaTEIIbHBIC PECYPCHI KOMITBIOTEPHOTO Kilacca
ounosiorndyeckoro gakynaprera ( yaeOHO-METOIMUECKUE KOMIUIEKCHI, KypChl JIEKITUH,
ydeOHbIe TTOCOOMS, KOHTPOIHHO-U3MEPHUTEILHBIE MAaTEPHAITBI, IPOTPAMMBI TUCIIUTUIAH
u 1p.).

10. Meroauyeckue yka3aHus JJsi 00y4alOIIUXCH M0 OCBOCHHUIO 1M CHUIIMHBI
[lepeyenp y4eOHO-METOAMYECKUX W3AAHWM, PEKOMEHIYEMBIX CTyACHTaM  JJIs
MOJITOTOBKH K 3aHSTHUSIM U BBITIOJIHEHUIO CAMOCTOSITEILHOM paOOTHI:

-paboune TeTpaau CTYJIEHTOB; HAIJISIIHBIE TIOCOOMS; CJIOBaph TEPMHHOB IO TEMAaTHKE
JUCITUTITMHBL, TE3UCHI JIEKIIHI;- TOYBEHHBIE 00PAa3IIbI.

Kaxnpiii oOydarommiicss B TEYCHUH BCErO IMEpHojia OOYyYEHUHU JOJIKEH MOJIb30BaThCS
WHUBUYAIbHBIM JOCTYIIOM K AJIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM U AJIEKTPOHHOMN



http://нэб.рф/catalog/000199_000009_02000015675/
http://www.eef.eu.int.www.priroda.ru/

uHbopMalmoHHON cpenoit [larrorcynusepcuteta. B MeTtoanueckoMm IuiaHe MpoIEce
00y4YeHHUs] OCYIIECTBISIETCS BBIMOJIHEHUEM 3aJlaHU  CAMOCTOSITEIBHOM  paboThl,
MOJIB3YSICh JIOCTYNIOM K Y4YeOHBIM IUTaHaMm, paOo4yuM mporpaMmaM MO  JaHHOU
JTUCHUIUIMHE, HWCIONb3Ysl BBIMICTIEPEYUCICHHBIE JJIEKTPOHHBIE 00pa3oBaTelIbHbIC
pecypcehl.
11. Ilepeyenb uWHPOPMAIMOHHBLIX TEXHOJOIWH, MCHOJb3YeMbIX TMPH
OCYILIECTBJIECHHMH O00pa30BaTelbLHOI0 Mpolecca M0 JAUCHUIIMHE, BKJIKYAA
nepeyeHb MPOrPaMMHOr0 odecrnedyeHUs: U MH(OPMANUOHHBIX CIPABOYHBIX
cucTremM
[Ipu BbIMOMHEHWM YYEOHBIX HATPYy30K ©  OOpa30BATENBHBIX IPOTPAMM
MPUMEHSIIOTCSI TEXHOJIOTUM: KJIacCHUYecKas JICKIUs, WHTEPAKTUBHAS JICKIUS C
UCITOJIb30BaHUEM MPOPECCHOHATBHOTO KOMILJIEKCA KOMIIBIOTEPHOM CHCTEMBI
o0paboTku wmatepuana. Jlyig mNpoBepkH 3HAHWM CTYAEHTOB YCTHBIM OIpoOC,
TECTUPOBAHUE, KOHTPOJbHBIE pPaOOThI, NEMOHCTpAlMs TAaOMUI M  PUCYHKOB.
Hcnonb3yroTcs TECThl MO MNPONUAECHHON TeMe, MYJIbTUMEAUINHBIE TEXHOJIOTHH,
COCTABJICHHE W aHaiIMU3 TaOJUIl, CXeM, OObIYHOE TecTHpoBaHWE U Jp.BakHbiMu
COCTABJISIFOIIMMU 3JIEMEHTAMH HH(POPMAIIMOHHBIXCIIPABOYHBIX CUCTEM SIBIISIFOTCSI:

1. DnextpoHHBIE 00pa3oBaTeNbHBIE pecypchl oOpa3zoBareasrHOro ceprepa JAI'Y
edu.dgu.ru (neKTpOHHBIC Y4YCOHUKH, yUeOHBIC MOCOOWs IO OHOJIOTHH,
MOYBOBE/ICHUIO, KOJIOTHH).

2. DIeKTpOHHBIC 00pa30BaTelIbHBIC PECYPChl PErHOHAIBHOTO IeHTpa Irt.dgu.ru
(KOHTPOJIBHO ~ U3MEPUTEIbHbIE MaTepuaibl, JJICKTPOHHBIE YYCOHUKH,
y4eOHbIEC TOCOOUS 110 OMOJIOTHH, TTOYBOBEACHHUIO, YKOJIOTUN).

3. DnexTpoHHble OOpa3oBaTeiabHble pecypchl Hayunoit Oubmmorexku JI'Y
(elibrary.ru), osmekrponHas OubOmuMoTeka Poccuiickoil HaIMOHAILHOU
OMOIMOTEKHU, pOCCUUCKAs aCCOLMAIIMS DJIEKTPOHHBIX OMOJINOTEK.

12. Onmncanue MaTepUAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM JIsi
OCylIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCIUIINHE
OOyueHue CTYACHTOB MPOBOAMTCS B CHCIUATBHBIX MOMEIICHUSIX Kadeapbl
MOYBOBEJICHHUSI, T/I€ OTBEJICHBI ayIUTOPUU JJISI TPOBEJCHUS BCEX BUJIOB 3aHSATHIA.
Jl1st ocymiecTBieHusT 00pa30BaTENBHOIO MPOIiecca MO JUCITUTUIMHE
« ITouBoBeIEHME C OCHOBAMH PACTEHUEBOJCTBA» HCIOIb3YIOTCS:
-HOYTOYK, ME€IMa-TIPOEKTOP, IKPaH;
- MporpaMMHOE oOecIieueHue AJid JEMOHCTPALMU CIaiA-Tpe3eHTalIH;
- UHTEPHET MaTepHuaJbl;
- IOYBEHHBIE 00PA3LIbI;
-aHAJIUTUYECKAsl JTabopaTopusl.



