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AHHOTauMs pado4yeid MPOrpaMMbl AMCHUIINHBI

Huciuminaa «[loyBoBeseHME C OCHOBaMHM pAaCTEHUEBOJCTBA» BXOJUT B
4acTh 0Opa30BaTEIbHON MPOrpaMMBbl OIIOII, dopmupyemasi y4acTHUKaMH
oOpa3oBarenbHBIX OTHOMEHNUH 10 HanpaBiaeHuto 06.03.01. buonorus.

JlucuuninHa peaau3yeTcs Ha  OuonormyeckoM (akynbrere, Kadenpoit
MIOYBOBE/ICHHUS.

CopnepkaHrue AUCIUIUIMHBI OXBaTBIBA€T KPYr BOMPOCOB, CBS3AHHBIX C
MOP(OJIOTUIESCKIUMH TPU3HAKAMH TIOYB, MMUTAHUEM PACTEHUH, PacCMaTPUBAIOTCS
OCHOBHBIE (PaKTOpPHI MOYBOOOpA30BAHUS, BIMSHHUE arpOTEXHUKH Ha TMPOIECCHI
noyBooOpazoBanus. M3ydarorcss  BONPOCHL, CBsI3aHHBIE C  IIpolieccaMu
MPEBpAIICHUs] OPTaHUYECKUX OCTaTKOB B TYMYC, C TUIOAOPOJAMEM TIOYB U
METOJaMH €T0 MOBBIICHUA. B conmepikanne AUCIUIUITMHBI TAK)KE BXOJSAT BOIPOCHI
3emuieaenus (MeTopl 00pabOTKH TOYBBI, CEBOOOOPOT U T.J.) M PaCTCHHUEBOCTBA
(buomornvyeckue OCOOCHHOCTH, arpoTEXHHKa HEKOTOPBIX KYJIbTYPHBIX
pacTeHui).

JucuunnnHa HarelneHa Ha (OpMUPOBaHME KOMIETEHUUN BBITYCKHUKA:
OIIK-6, OIIK-8, IIK-3. IIpenogaBanve JIUCHMIUIMHBI IPEAYyCMaTPUBAECT
OPOBEACHUE CICAYIOUIMX BHJOB 3aHATUH: JIEKIMM, Ja00paTopHbIE 3aHSTHE,
caMoCTOsTeNIbHas padoTa.

Pabouasi mporpaMma JUCHUIUIMHBI MPEAYCMATPUBAET MPOBEACHHUE CIICTYIOIINX
BUJIOB KOHTPOJISl YCIIEBAEMOCTH B (hopME KOHTPOJBHOM pabOThI, yCTHOTO OIMpOcCa,
TECTUPOBAHUS U UTOTOBBIM KOHTPOJIb B JOPME IK3aMEHA.

OObeM OUCHUIIMHBI 3 3a4eTHBIX €QUHHI, B ToM unciae 108 B akageMHUYECKHX
yacax 1o BUJaM Y4EOHBIX 3aHSATUM.

Y4eOHbIe 3aHATHS dopma
Cemec MIPOMEKYTOYHOU
P B TOM 4HCIIE aTTecTanuu (3a4er,
nuddepeHIpoBaH
KonrakrtHas pabora o0ydaromuxcs ¢ npenojiaBaTeieM CPC, B | i sauer,
Bcer W3 HUX ToM

9K3aMCH

YHUCJIC
OK3aM
CH

o Jlextr | JIaboparopH | Ilpaktrue | KCP | koHCynbTa
17071 b€ 3aHATHUS CKHe NZ0t
3aHATHUS

5 108 14 16 - - - 42+36 JK3aMEH




1. Ilesan ocBOEHUA AUCHUILIMHBI

LenssMu ocBoeHus JTUCHUIUIMHBL (MOAYJS)  SIBJISIIOTCS: (POPMUPOBAHUE
HAay4YHOI'O  MBIIUICHUS, NPHOOpPETEeHHE MNPOPECCUOHAIBHBIX HAaBBIKOB IO
MOYBOBECHUIO, BBISBICHUE CHEUU(PUKU MOYBBI KaK MPUPOTHOTO 0Opa3oBaHUA,
BOZHMKIIIETO M Pa3BUBAIOIIETOCS B pe3yibTaTe BO3JCHCTBUS OpPraHM3MOB Ha
autocdepy;  00ecleuuTb  CTYAEHTOB  TEOPETUYECKMMHM  3HAHUSMU IO
pPAaMOHAIIBHOMY HCIIOJb30BAaHUIO IMOYBEHHOT'O IOKPOBA, OCBOEHHE CTYJIEHTaMU
3aKOHOMEpPHOCTEN (POpMUPOBaHMS IOYB, UX CTPOEHHUS, UX COCTaBa, PEKUMOB,
TI0IOPOUSL.
3ajayaMy M3y4E€HUsS AUCLUIUIMHBI SBIISECTCS: OTPA3UTh IOJIOKEHUE NTOYBOBEICHHUS
C OCHOBaMH PacCTEHUEBOJCTBA CPEIM JIPYTUX €CTECTBEHHBIX HAYyK, KAK pe3yibTaT
B3aUMOJIEUCTBUS TeOPU3NUECKUX 000JI0UEK 3e€MJIM U KUBBIX OPraHU3MOB, JaTh
XapaKTEPUCTUKY OCHOBHBIM MOYBOOOPA3yIOIIMM MUHEpPAJIaM, IOPOJaM U MOKa3aTh
UX 3HAue€HHE B IMOYBOOOpPA30BaHMM, COCTaBE IIOYB; JaThb OOIIYI0 CXEMY
I0YBOOOPA30BATEILHOTO nporuecca, XapaKTEPUCTUKY dakropam
NOYBOOOpPA30BaHMUs, HUX B3aUMOJACHCTBME U TPOSBICHUE B KOHKPETHBIX
NPUPOAHOKIMMATUYECKUX  YCIOBHUSX; OXapakTepU30BaThb COCTaB, CBOMCTBA,
PEXUMBI  II0YB, TEOPETHUYECKHME OCHOBBI COXPAHEHUsS BOCIPOU3BOJCTBA

IIJI0IOPONS II0YB  ;PACKPBITh 3aKOHOMEPHOCTH  reorpapuiecKkoro
pPacIpOCTpaHEHUS TOYB , (popMupoBaHUs MOYB M MOYBEHHOI'O MOKPOBA, €r0
XapaKTEPUCTUKY. ATPOHOMHYECKYIO OLIEHKY, poOJIEMBI pu

CEIbCKOXO03SMCTBEHHOM HCIIOJIb30BAHUM MOYB U IIYyTU UX PCIICHMUA.

2.Mecto nucnumiannbl B cTpykrype OIIOII 6akanaBpuara

HucunmnHa «llouBoBegeHMEe € OCHOBAaMHM pPACTEHUEBOJCTBA» BXOJIUT B
4acTh 00pa3zoBaTeIbHON MIPOTpaMMBbl dbopmupyemas y4aCTHUKaMU
oOpa3zoBaTeIbHBIX OTHOIICHUN OakaiaBpuata  no HampaBienuto 06.03.01. -
«buosorus.

JIaHHBIN KypC ABISETCS OAHUM U3 BaXKHEUIINX MPU U3YUYCHUU JUCLUILUINH
«boTtanuka», « buonorus pacreHuit», «MHUKPOOHOIOTHS», « 3EMIICHCIUSY «
PacrenueBonctBo» u ap. B HEW OTpakeHO COBPEMEHHOE IMPEACTABICHUE O
COCTOSIHUM MTOYBOBEJICHHS 1 OCHOB PACTEHUEBO/ICTBA.

Kypc obmeit TpynoemkocTh 108 yacoB (3 3a4. en) uurtaercsa Ha 3 Kypce oOydeHuUs
B 6 cemecTpe, BKIIIOYAET JeKUuu 14 yacoB, J1abopaToOpHbIE 3aHATHUS 28 4acoB U
camocTosaTenbHas pabora 30 gyacoB. 3aBepIiaeTcsi Kypc 9K3aMEHOM.



Becy wmarepman crpynnupoBaH B JBYX 4YacCTIX, KOTOPBIMH MPEIIIECTBYET
BBEJICHUE.
dbopMUpOBaHUH, a TaK)K€ MPUBEICHO KPAaTKUil 0030p UCTOPUN PA3BUTHS B3IJIAIOB
Ha TMOYBY M €€ CEeJIbCKOXO34CTBEHHOE MCIOJIb30BaHUEe. B mnepBoid yactu

Bo BBCIACHHUU PACCMOTPCHBI OCHOBHBIC IIPCACTABICHUA O IIOYBC U €C

PaccMOTpEHbl OCHOBHBIE (PAKTOPBI MMOYBOOOpA30BaHUS, MOBCEMECTHbIE (pesbed,
KJIUMAaT, TOYBOOOPA3YIONINE MTOPOIbI, )KUBbIE OPTraHU3Mbl, MMOYBEHHBIEC MPOIECCHI
(MHKpO- ¥ MakpoOIIpOIIECChI), IOYBEHHBIE CBOMCTBA (MOP(OIOTUUECKHE TPU3HAKH,
BOJHO-(U3NYECKUE, XUMUYECKHE U Jp. CBOIcTBa). Bo BTOpOW yacTu OCBEIIEHBI
reorpayuyeckue 3aKOHOMEPHOCTH pPacCIpOCTPAHEHHUs] OCHOBHBIX THUIIOB IIOYB U
OCOOCHHOCTH WX HapOJHOXO3SHUCTBEHHOIO HCHONB30BaHUS.  Takke H3ydaroT
pAcTEeHUEBOJUYECKUN OTpacilb CEIbCKOIO XO3SICTBA, Ile H3y4yaroT Bce (DaKTopsl
pocTa, pa3BUTHs, IUIOJOHOLIEHUS M CO3PEBAaHUS HEKOTOPBIX BHJOB IOJEBBIX
KYJIBTYp, KOTOpPbIE UTPatOT OOJBIIYIO POJib B IMPOLECCE YIYUIIEHUS CTPYKTYpPhI U

IMOBBIIICHUA INIOAOPOAUS ITIOYB.

3. Komnerennum odyyaromerocsi, opmupyembie B pe3yJibTaTe 0CBOECHUSI
AUCUMILTHHBI (MepeYeHb MIAHNPYEMbIX Pe3yJIbTaTOB 00y4eHHUs).

Kox u Kox wum HauMeHoBanue wunHaukaropalllinanupyemsbie IMpouenypa
HAUMEHOBAaHUE| J1OCTUKEHUS KOMIIETeH UM (B| pe3yJbTaThl OCBOCHUSA
koMmereHuuu | coorsercreum ¢ OIIOII o0y4eHus
u3 OITIOII

3HaeT: TEOpEeTUUECKUeE | Y CTHBIN
OIIK — 6 Crnioco0eH HcIob30BaTh B OCHOBBI HCCIICIOBAHUS | ompoc

npodeccnoHaNbHOM 1eATENbHOCTH
OCHOBHBI€ 3aKOHBI (PU3UKH, XUMHUHU, HAYK

IIOYBCHHOI'0 ITIOKpOBa

MPUPOJTHBIX u
o 3emiie U OUONOTHH, TPUMEHSATH METO/IbI AHTPOTIOTEHHBIX
MaTEMaTHYECKOT0 aHAIN3a U

00BEKTOB,
MOJIETTUPOBAHUS, TEOPETUUECKUX U

YMeeT: opranuzaiuu

OKCIICPUMCHTAJIBHBIX HCCHCHOB&HHﬁ,
puoOpeTaTh HOBbIE MaTEMAaTHUECKUE U
€CTeCTBEHHOHAYYHbIEC 3HAHUS, UCTIOJb3Ys
COBpeMEHHbIe 00pa30BaTENIbHbIE U

HH(bOpMaHHOHHLIC TCXHOJOT'MH

U TJIaHUPOBAHUSA pa60T
10 U3Y4YCHHUIO I1OYB

Bnaneer: METOJaMHU
aHajan3a MoYB




OIIK-8

CrniocobeH ucrosb30BaTh METOIbI cO0pa,
00paboTKH, cCHCTEeMaTU3alluu 1
MIPEJCTAaBICHUS MOJIEBOU M TaOOpaTOPHOI
UH(OpMAIMHY, TPUMEHATh HaBBIKH
paboThI ¢ COBpEMEHHBIM 000y I0BaHUEM

AHAJIIM3UPOBATh IMOJIYYCHHBIC PE3YJIbTAaThl

3HaeT.—OCHOBEHI
TEOPHUH n

METO/IbI
MOYBEHHBIX
HCCIIeJOBaHUI
YMeer: MOJIB30BaTHCS
TEOPETHUYCCKUMU
OCHOBaMH
HCCIEI0BaHUS
MMOYBEHHOTO TOKPOBA
MIPUPOTHBIX 51
AHTPOTIOTEHHBIX
00bexTOB; Buaajgeer:
TEOPETHUYCCKUMU
OCHOBaMH
HCCIEI0BaHUS
MMOYBEHHOTO TOKPOBa
MPUPOJHBIX U
AHTPOTIOTEHHBIX
00BEKTOB, a

TaKkKe
OpTraHU3aIIN 5
IJIAHUPOBAHUS

pabot 1o
W3YYECHHUIO TOYB;
HaBBIKAMH OIIEHKH
COCTOSTHHS
[J10TOPOAUS MOYB

COBpPECMCHHBIMHA

IIcbMeHHbBIN

orpoc




I1K-3

Crioco0eH Bi1ajieTb COBPEMEHHBIMU
MeToaaMHu 00pabOTKH MOJIEBOM 1
J1a00paTOPHON OMOJIOTHYECKOM
uHpOopMau

3Haer: — OCHOBEI
TEOpUHU 1 METOJBI
ITOYBECHHBIX
HCCIEIOBaHNH

YMeeT: 1T0IB30BaThCS
TEOPETUYECKUMHU
OCHOBaMH
HCCJIEIOBaHUS
MMOYBEHHOT0 TMOKpPOBA
MPUPOAHBIX U
aHTpOHOFeHHbIX
00BEKTOB;

Baapgeer:
TEOPETUUECKUMU

OCHOBaMH
OnonH(pOpMaILHH

KonnokBuym

4. O0beM, CTPYKTYPA U coJep:KaHue TUCIUIINHBI

4.1. O0BeM IUCIUILIMHBI cocTaBisgeT 3 3adeTHhIX eaunuil, 108 (CPC)




aKaJeMHYeCKHX YacoB.
4.2. CTpyKTypa IHCIUTLITHHBI
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Monyae 1. [Mousoofipazosamensinlii npoyecc 1 Paxmopsl RONBOOOPAZOGAHLS
1. Brenenwne. 5 2 4
ITousoBeneHme- Hayka
O To4Be.
2. | Opranm3Msl U UX POk 2 6 Kourponasnas
B Mpoliecce pabora. TecroBbie
nouBoo0pazOBaHUA H 3a/laHHA,  YCTHBIA
IO I0POIHH. orpoc
3. O16op u nojaroToBka 2
Mo4e. 00paslos K 4
aHaln3y
4. | Bouanue arpoTexHHEH 2 2 KoHTponbHasd
Ha HHTEHCHBHOCTh pabota. TecroBbie
MHKpoOHOI. 3a/1aHWA,  YCTHBIA
IPOLIECCOB B OYBE. olnpoc
3. Onpenenenne 2
rpaHyloMeTp cocTasa,
CTPYKTYPHOCTH [OYBEL 4
6. | Mopdonornueckue 2 4 KonTponabHan
NPH3HAKH [10YB. pabora. TecroBble
3A/1aHHA,  YCTHBIH
ornpoc
Hmoeo na modymio | i 8 20

Mojyas 2. Oprannueckas 4acTh NOYBBI.




4, Ornpen KUCIOTHOCTH 2 2 4
I10YB
HOTCHI_[I/IOMCTpI/I‘ICCKI/IM
METOIOM

5. Onpenenenue 2 4
BJIATOEMKOCTH IIOYBEI U
TUTPOCKOITNYECKOM BOIBI

6. | CtpykTypa MOuBHI. 2

7. [Tnomopoaue II0YB. 2 4 KontponbnasTecToBbie
Oco0eHHOCTH CTPOCHUS paboTa. 3a/1aH yCTHBIN
M CBOMCTB KallITAHOBBIX orpoc

ITOYB.

Omnpen rymyca B IOYBe
o Tropuny.

10. |OcHoOBBI 3emiIeeNHs, 2 4
OCHOBBI
PaCTEeHHEBO/ICTBA.

Hroro 3a 2 Mmoayib 6 8 22

Utoro 14 |- 16 42
108

[TonroroBka K SK3aMeHy 36

BCEI'O: 103 14 16 42+36

4.3. Coaep:kaHue QIMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3enam)

4.3.1. Coodeprrcanue 1eKYUOHHBIX 3AHAMUI RO OUCHUNTIUHE.

MoayJas 1. IlouBooOpa3oBaTenbHbIi Mpouecc u GakToOpbl MOYBOOOPA3Z0OBAHMS.
Tema 1. Beenenue. [louBoBeaeHrE - HayKa O MOYBE.

[louBa Kak KOMIOHEHT Ouochepbl M HA3EMHBIX OHMOIrEOLIEHO30B.
[TpyarHHOCTIEACTBEHHOE 3HAYEHHUE TOYBHI B (YHKIIMOHUPOBAHUU OuoChepsl H
ouoreorneHo3oB. [louBoBeIeHNE KaK €CTECTBEHHO - MCTOpuyeckas Hayka. [lousa -
obJsagarenb MPOAYKIIMOHHON CHOCOOHOCTH, HOCUTENb ILJIOJOPOJAMS, OCHOBHOE
CPEICTBO CEJIbCKOXO3SIMCTBEHHOIO ITPOM3BOJACTBA. 3HAUYCHHE I1IOYBOBEJCHUS B
CEIBCKOM U JIECHOM Xo3siiicTBe. OmnpeneneHre Mmo4yBbl. MecTo W poJib MOYBHI B




IIpHUpoJc. OxpaHa N pallMOHAJIbHOC HMCIIOJb30BAHUC IIOYBbBI — COCTaBHAsd 4YacCTb
OXpPaHbI Opr}KaIOIueﬁ CpCAabl B IICJIOM U PAITMOHAJIIBHOT'O ITPUPOAOIIOJIb30BAHUA.

Bzaumocss3b IMOYBOBCACHUS CO CMCKHBIMHU, CCTCCTBCHHBIMHA, AIPOHOMNYCCKHUMH U
9KOHOMHNYCCKHNMHU HAYKaMMU. CBOICTBO TOYBBI — M0 J0PpOaHUC ITIOYBLI.

Tema2. Opranu3msl 1 UX PoJib B Npolecce NOYBOOOPA30BAHMS H
IUI0I0POAUU

MHOTrOYHCIIEHHBIE OPraHU3MBbl, HACEISIOIINE [IOYBY — MHKPOOPTraHU3MBI
(Oaktepun, TpPUOBI, AKTUHOMHIIETHI, BOJOPOCIH,) M  TIO3BOHOYHBIE, U
0ecrno3BOHOYHBIE )KUBOTHBIE. KoMuecTBO OakTepuil B ITOYBE 3aBUCHUT OT €€ TUIA U
KyJbTypHOTO cocTosiHusA. C  TiyOMHOM 4YMCICHHOCTh OaKTepuil yMEHBIIAeTCH.
Oco0EHHO MHOIO HMX BCTPEYAIOTCd HAa TMOBEPXHOCTHOM TOPH30HTE IIOYBHI,
OoraTheIx opraHm4yeckuM BemiecTBOM. [lo cmocoOy nutanust GakTepuu AENATCS Ha
aBTOTpO(HBIE U reTepoTpodHbIe. ABTOTpO(HBIE OAKTEPUN YCBAUBAIOT YIJIEPO U3
yraekucioro rasa. ['ereporpodHble OakTepuu YCBaMBAaIOT YIJIEPOa TOTOBBIX
OpraHUYeCcKuX coeauHeHui. [[ns OakTepuili HEOOXOAWMBI U 30JIbHBIE AJIEMEHTHI
nutanus (docdop, kKanmmii, cepa, KaublUUW, MUKpO3JIEMEHTHl U 1p.). [Ipouecchol
NUTaHUS. U JbIXaHUsI OAaKTEpPUMl OCYLIECTBISIIOTCS Pa3IMYHBIMU OMOJIOTMYECKUMU
KaTajau3aTopaMH, Ha3bIBa€MbIMU (PEPMEHTAMHU, KOTOPBIE [0 XapaKTepy CTPOEHUS
MOJIPA3JIETAI0TCS Ha PEPMEHTBI — MPOTEUHBI U (PEPMEHTHI MPOTEHIBI.

BzaumooTtHomeHnus MHUKPOOPTaHU3MOB B ITIOYBC.

Bce B3auMopencTBus MeEXAy MHUKPOOPraHM3MaMu W MHUKPOOpPraHU3MaMu U
pacTeHUsIMU MOTYT OBbITh CBEJEHBI K CIEIYIOIIMM OCHOBHBIM THUIaM: CUMOHO3,
MeTabuo3, aHTaroHW3M, MapasuTu3dM. bojee pacrnpocTpaHEHHBIM  THUIIOM
B3aMMOOTHOIICHUNH MEXIy MHUKpPOOpPraHM3MaMu B IIOYBE SIBJISIETCS METaOMO3.
beicTpass MuHepamu3anus OpPraHUYeCKOro BEIIECTBA B II0YBE MWJAET JIMIIb
onmaronmaps COBMECTHOM KU3HEAEATEIBHOCTH Pa3INYHBIX rpynn
MHKPOOPraHU3MOB. UHCIIEHHOCTh MHMKPOOPTaHW3MOB B pa3HbIX THIIAX I[I0YB
pasHoe.

Tema 3. Bausinue arpoTeXHUKH HA HHTEHCUBHOCTb MUKPOOHOJIOTHYECKUX
NPOLIECCOB B NO4YBe

Conepxanue W cocTaB  MHUKpoQuiOpbl, a  TakKe  HMHTCHCHUBHOCTH
MUKPOOHOJIOTUYECKHUX MPOLIECCOB 3aBUCAT OT €CTECTBEHHOIO COCTOSIHUSI TIOUBBI U
MPOM3BOACTBEHHOTO  BO3JCHMCTBUA HA HEE  YEIOBEKOM. IHTEHCHBHOCTH
MUKPOOMOJIOTUYECKHUX TPOIIECCOB B pa3HBIX MouBax paszHoe. OOpaboTKa MOYBHI,
O0COOCHHO BCIaIlKa, OKa3bIBACT OMPEACIICHHOE BIUSHUE Ha BOJIHBIN, BO3AYIITHBIN U
TerioBo pexumbl ee. [lpu co3maHuM B MoOYBe  ONArONpUSTHBIX YCIOBUUN
YCWJIMBAETCS Pa3BUTHE MHKPOOPTAHU3MOB, CIIOCOOCTBYIOIMIUX MOOMIM3AIAN



NUTATENbHBIX BellecTB. Pa3Hble mnpuemMbl 00paOOTKM TMMOYBHI HEOJUHAKOBO
BO3JICUCTBYIOT HA  MOYBEHHYI0 MHKPO(IOpY M MOOWIM3AIUIO MUTATEIbHBIX
BEIIECTB B MAaxOTHOM  CIIO€. [Ipu o0OpaboTKe TOYBBEI MUHEPATH3YETCS
OpraHUYECKOE BEIIECTBO, YTO MPUBOJIUT K HAKOIUICHHIO MUTATEJIbHBIX BEIIECTB.
CymiecTBeHHBIM (DAKTOPOM, OMPEAEISIONUM MHKPOOHUOIOTHYECKYI0 aKTUBHOCTD
MIOYBHI, SIBJISIETCSI BHECEHUE OPraHUYECKUX U MUHEPAIbHBIX YA0OPEHUN.

Tema 4. MopdoJiornueckne NPpU3HAKHA MOYB

BepTtukanbHas Tonma BCSKOM TOYBBI, KOTOpas Ha3bIBAETCA IOYBEHHBIM
npoduiieM, o0ianaeT OMpeAesieHHbBIM CTPOCHHEM — OHa pacujieHseTCs Ha psij
IFeHETUYECKH CBSI3aHHBIX MEXIy CO000i ropu30HTOB. KaxIplii TOpPU30HT
XapaKTepU3yeTcs COBOKYITHOCThIO BHEIIHUX (MOpdosiornyeckux) npusHakon. Kak
COBOKYITHOCTb TOPU30HTOB. M3 KOTOPBIX COCTOUT NMPO(UIIb MOUBBI, TAK U BHEITHUE
MPU3HAKK KaXJIOTO0 TOPHU30HTA OTPAXKAIOT XapaKTep MOYBOOOPA30BATEIIHLHOTO
MpOIECCa, MO3TOMY-TO PAa3JIMYHbIE THUIbI IOYB IO COBOKYIMHOCTH BHEIIHHX
MPU3HAKOB MOKHO OTJIMYUTH APYT OT Jpyra.

Mopdonornyeckie NpU3HAKKA U3Y4alOT BO BPEMS 3UMHMX MPAKTUYECKUX 3aHATUU
Ha KOpOOOYHBIX 00pa3lax Wik MOHOJUTAX. VICIIOMB3yIOT HACKITHBIE MOHOJIUTHI —
AIIUKA, PA3/ICIICHHBIE HECKOJbKUMU TMEPETOPOJKAMH, MEXKAY KOTOPBIMH
MOMEIIAIOTCS OT/IETbHBIE 00PA3Ibl U3 BCEX TOPU3OHTOB MPOQUIISL.

K uucny wmopdosiorndeckux NpPU3HAKOB MOYBBI OTHOCSTCS: IIBET, CTPYKTYypa,
CJIOKEHUE, HOBOOOPa30BaHWs, BKJIIOYEHUS, MEXAaHWYECKUU COCTaB, CTPOCHUE U
MOITHOCTh. [lepBbie IIECTh MNPU3HAKOB U3Y4YAIOT B KaXJIOM TIE€HETHYECKOM
rOpU30HTE NMPOGUIIS;, CTPOCHUE U MOITHOCTh MCCIIEAYIOTCS B Mpeiesiax npoduiis B
LEJIOM.

Monayas 2. Tema 1.0prannveckasi 4acTb MO4YBbI

Opranuyeckasi 4acTh MOYBBI COCTOUT M3 OPTraHMUYECKUX OCTATKOB (KOPEUIKOB U
HAa3eMHOT0 Omaja) M rymyca. VICTOUHMKOM Tymyca SBJISIFOTCS OpraHUYEeCKHe
OCTAaTKU BBICHINX PACTCHUM, MHUKPOOPTAaHM3MOB U >KHBOTHBIX, OOUTAIOIIUX B
nouse. [lo TpaBIHUCTOM PaCTUTEILHOCTHIO OCHOBHBIM UCTOUHMKOM OOpa3oBaHUs
rymyca cIlyXaT KOpHU. B mnouBax moJa JIECOM OCHOBHBIM HCTOYHUKOM
dbopMHpOBaHUS TyMyca SIBISIETCS MOJICTUIIKA, KOJMYECTBO KOTOPOW 3aBHCHT OT
30HBI, COCTaBa, BO3pacTa M TYCTOThl HACAXKICHUW, a TaKXke OT pPa3BUTHUA
TPaBSIHUCTOTO W MOXOBOro TMOKpoBa. KOpHHM ApeBECHON PaCTUTEIBLHOCTH
MHOTOJICTHHE M y4dacTHE MX B 00pa30oBaHMM T'ymMyca HEBENHKO. [lepBHUUHBIM U
OCHOBHBIM MCTOYHHUKOM OPTaHMYECKHX BEIIECTB, U3 KOTOPBIX 00pa3yeTcsl TyMyc,
ABJISIFOTCS OCTATKHU 3€JIEHBIX PACTEHUMW B BHUAE HA3€MHOIO OINaJa W KOPHEH.
Opranuyeckne OCTaTKM  BCETJa COAEPKAT HEKOTOPOE KOJUYECTBO 30JIBHBIX



AJIeMEeHTOB: Kanus. Kanbuus, Maraus, kpeMHausi, pocdopa, cepbl, xKejne3a 1 MHOTHX
JIPYTHUX.

[IpeBpalieHre OpPraHMYECKUX OCTATKOB B TYMYC COBEPIIAETCA B II0YBE IIPHU
YY4aCTHM MHKPOOPTaHMU3MOB, XMBOTHBIX, KHUCIOpPOAA BO3ayxa M Boabl. OcrtaTku
3€JICHBIX PACTEHMM, NOMAAIOIINE B [IOYBY WM HAXOJAIIUECS HA ITIOBEPXHOCTH €€,
pa3ylararoTCsi MUKPOOPTaHU3MaMM U MCHOJIB3YIOTCS MMM KaK UCTOYHHK DHEPIUU U
nuTaHus. B nmponecce pa3nokeHus dTU OCTaTKU TEPSAIOT aHATOMUYECKOE CTPOCHHUE,
a COCTaBJSIIOLIME MX BELIECTBA MNEPEXOIAT B OoJyiee IMOABHKHBIE M HPOCTHIE
coenuHeHnd. OmHA 4YacTh M3 3TUX COCJUHEHUN II0JHOCTBIO MHHEPAIU3YETCs
MHKPOOPraHU3MaMU, U MPOAYKTHI pacnaja yCBaMBaIOTCS HOBBIMH IOKOJICHUSIMU
3€JICHBIX PACTEHUM, a Jpyras 4YacTh IPOAYKTOB pPAa3JIOKEHHS MCHOJIb3YETCS
reTepoTpo(PHBIMU MUKPOOPTaHU3MaMU JJIi CUHTE3a BTOPUYHBIX OEIKOB, JKUPOB,
YIJI€BOJOB M JAPYTUX BEHIECTB, O0Opa3ylOUIMX IJ1a3My HOBBIX IOKOJIEHUN
MHKPOOPTaHM3MOB M B JAJbHEHIIEM BHOBBH pasziaraercsa. M Hekotopas 4acThb
IIPOMEKYTOUHBIX TPOAYKTOB pAa3JIOKEHUS MPEBpPALIAETCS B CIEHUPUUECKUE
CJIOXKHBIE BBICOKOMOJIEKYJISIPHBIE BEIECTBA — T'yMYCOBBIE KHCJIOTBI. AKTHBHOE
y4acTH€ B IPEBPALLEHUM OPraHUYECKUX OCTAaTKOB B TYMYC IIPUHHUMAIOT
MHKPOCKOIIMYECKUE U MAKPOCKONIMYECKUE KUBOTHBIE, KOTOPBIE NEPEMAIIMBAIOT C
IIOYBOM BCKO MAacCy OPTraHMYECKHX OCTATKOB U IPOAYKTOB HX PA3JIOKECHUSI U
rymu¢uKanuy, nepepadaThlBalOT UX U BHIOPACHIBAIOT HEHUCIIONB30BAaHHYIO YacTh B
BUJIE KCKPEMEHTOB B TOJIIIY MOuUBbl. OCOOEHHO BENHMKA POJb JI0XKJIEBbIX YEpPBEH,
pa3BuBaromuxcs B nmouse. Takum oOpazoM. [IpeBpalienne opraHnuecknux OCTaTKOB
B TymMyc (TyMycooOpa30oBaHHUE) SIBJISETCS COBOKYIHOCTBIO MTPOLIECCOB Pa3IOKEHUS
UCXOJHBIX OPraHMYECKUX OCTaTKOB, CHHTE3a BTOPHUYHBIX (OPM MHUKPOOHOU
IUIa3Mbl U UX TYMU(UKALINH.

Tema 2.CTpyKTypa NO4YBBI

OtaenbHOCTH (KOMKH, arperaThl) pa3InyHOW BEJIMYMHBI U (OPMBI HA KOTOPOE
pacrajiaeTcsi moyBa — CTpyKTypa mouBbl. CTPyKTypa OKa3bIBaeT OOJIBIIOE BIUSHUE
Ha arpOHOMHUYECKHE CBOMCTBA U II0A0poaAre MouB. OKyJIbTypeHHasl TOYBa — 3TO
CTpykTypHas mouBa. CTpyKTypa BIHMSET Ha DS BaXHBIX B arpOHOMHUYECKOM
OTHOIIICHUM CBOWCTB TOYBBI, YTO CKa3bIBAETCS B KOHEYHOM HTOTE€ Ha ypoKae
CCIIbCKOXO3SIMCTBEHHBIX KYJIBTYp. B CTPYKTYpHBIX IMOYBax IO CPaBHEHHUIO C
OCCCTPYKTYpHBIMH  cO3AatoTcsl  Oosiee  OJIarOmpusiTHBIE  YCJIOBHS  BOJIHOTO,
BO3MIYIIIHOTO, TEIUIOBOTO, TEIJIOBOTO W TMHUTATEIhbHOTrO pexumoB. Haumbomee
OnaronpusTHa B arpOHOMHYECKOM CMBICJTIE KOMKOBATO-3€pHHUCTAs
MaKpOCTpyKTypa ¢ pazmepom arperatoB oT 0,25 mo 10 Mm. BaxxubiM CBOKCTBOM
CTPYKTYPBI SBJISIETCSI €€ BOJOMPOYHOCThH (CITOCOOHOCTH arperaToB MPOTHUBOCTOSTh
pa3MBIBAIONIEMY JEUCTBUIO BOMBI). OJHAKO HE BCAKAash BOJOMPOYHAS CTPYKTypa
ABJIIETCSI arpOHOMHYECKM ILIeHHOM. Ecimu  BogomnpoudHbie CTPYKTYpHBIE



OTJEJIBbHOCTH UMEIOT PBIXJIYIO YIIAKOBKY, a, CJIE0BATEIbHO, BBICOKYIO IIOPUCTOCTb,
TO OHM JIETKO BOCIPUHUMAIOT BOJLY, @ B MX IOpPHl CBOOOJHO HPOHUKAIOT
KOPHEBBIE BOJIOCKA U MUKPOOpPraHu3Mbl. Takas cTpykTypa Haubosee neHHas. Eciau
CTPYKTYPHBIE OTAEIIBHOCTH UMEIOT IUIOTHYIO YIIAKOBKY, TO IIOPUCTOCTh X OYEHb
HU3Kas, MOpbl TOHKHE, KOTOPBIE C TPYIOM IIPOHHUKAET BOAA W HE IPOHUKAOT
BOJIOCKM M MHUKPOOPTraHH3Mbl. BOAONPOYHOCTh TAKOW CTPYKTYpBI ONpEEISETCS
TEM, 4TO BOJa POHUKAET BHYTPh UX CJ1a00, U OHH JIOJITO HE PA3MOKAIOT.

Tema3. Iliogopoaume mNmOYB W MeTOAbI MOBBINICHUS IJIOAOPOAHUSI IOYB
CrnocoOHOCTh  MOYBBI YJIOBIETBOPSATH  MOTPEOHOCTh pACTEHUN B D3JIEMEHTax
MUTaHUs, BOJIe, 00CCIICYNBATh UX KOPHEBBIE CUCTEMBI JJOCTATOUYHBIM KOJIMYECTBOM
BO3/IyXa U TEIUIA IS JEATEIbHOCTH HA3bIBAIOT IUIOHOpoaueM nous. [Lnogopoaue
ABJISIETCS CYIIECTBEHHBIM KaU€CTBEHHBIM CBOWCTBOM MOYBBI. [L111010p0ve mOYBBI
— pe3yJbTaT Pa3BUTHUSL MPHUPOJHOTO MOYBOOOpa3oBaTesbHOrO Tporiecca. Kaxmoit
MOYBE MPUCYILE TPUPOIHOE, UIN €CTECTBEHHOE, IIogopoare. OHO 00yCIOBIECHO
NOTCHIIMAJBHBIMUA ~ 3allacaMy  JJIEMEHTOB  NUTAHUS, KOJUYECTBOM  (opM,
JIETKOJOCTYIIHBIX PACTEHUSM, COAEPKAHUEM TYMYCa U €ro COCTABOM, MOITHOCTBIO
TYMYCOBBIX TOPU30HTOB, MEXAHUYECKUM COCTABOM IIOYBbI, HHTEHCHUBHOCTHIO
MUKPOOHOJIOTUYECKHUX MPOLIECCOB, OCOOEHHOCTSIMU BOJHO-BO3AYLIHOTO, COJIEBOTO
U JPYTUX PEXUMOB IMOYBHI, €€ peakuueil u T.4. [logopoaHas mouBa CONEPKUT
JIOCTATOYHOE KOJIMYECTBO JIETKOJOCTYMHBIX IJISI PACTEHUN 3JIEMEHTOB IUTaHUS,
o0ecrnieunBaeT pacTeHUsl B TE€UEHUE UX POCTA BJIArod, UMeET Xopoliue Hpu3nyecKue
CBOMCTBa, CIIOCOOCTBYIOIIME PA3BUTUIO MOIINHOW KOPHEBOM CHUCTEMBI U
HOPMAJIbLHOMY BO3JIyXOOOMEHYy B KOpPHEOOHTaeMOM CJIO€, XapaKTepu3yeTcs
OJIarompuATHON peakluue I PacTEHUHW W MHUKPOOPTaHW3MOB, HE COJEPKHUT
SJIOBUTBHIX U BpeAHBIX BemecTB. [IpupogHoe mI0IOpPOIHME TECHO CBSI3aHO C
MPOU3paACTAIOIIEH PaCTUTEIBLHOCThIO. PacTeHusIM 111 pocTa pa3BUTHUSI TPEOYIOTCS
TEIJIO0, Bjara, KHUCJIOPOJ M THTaTelibHble BemecTBa. [louBa  obecrneunBaeT
NOTPEOHOCTh PACTEHHs] 30JIBHBIX JJIEMEHTaX TMHUTaHUS | a30Te, BIare,
OTPENICICHHOM TEeMIIEpaTypHOM PEXKUME M KHUCJIOPOJAE BO3MAyXa [Jis JIbIXaHUs
KopHei. Bece aTu hakTopbl 11l )KU3HU paBHO3HAYHBI J1JISI PACTCHUM.

Tema 4. OcHoBBI 3emuleeIUSA

Pactenust B mporiecce pocTa, pa3BUTHS M CO3JIaHUS ypoxas TpeOyroT
NOCTOSSHHOTO, B HEOOXOJUMOM KOJIMYECTBE TPUTOKA (HAKTOPOB IKU3HHU -
KOCMUYECKHUX U 3eMHBIX. K KocMudeckuM (pakTtopam OTHOCSTCS CBET M TEIIO, K
3eMHBIM — YIJIEKUCIIBINA a3, KUCIOPOA, BOAY, a30T, pocdop, Kaiuid, KalnblHUil U Jp.
3051bHBIE 37eMeHThl. Kocmuueckue (pakTopbl KU3HU PACTEHHM MO CYIIECTBY HE
pEeryiupyroTcs B 3€MIICICIIUU. B 3emnegenuu chopMynupoOBaHBI  pAL
3aKOHOMEpPHOCTE neilcTBUs (HaKTOPOB >KM3HM PACTEHU B MpoLecce CO3/aHus
ypo>Kasi (3aKOHBI 3eMJICICIIHS ):



3aKOH PaBHO3HAYMMOCTH U HE3AMEHUMOCTHU (PaKTOPOB KU3HU PACTEHUIA.
3aKOH MUHUMYMa (MUHUMYMa, ONTUMYyMa, MAKCUMYyMa).
3aKOH COBOKYITHOTO JIEHCTBUS (PaKTOPOB )KU3HU PACTCHUIA.

3aKkoH BO3BpaTa

o ~ wDp

3aKOH yOBIBAIOLIETO MJI0IOPOIUS TOYBBI.

OCHOBBI pacTeHHEBOACTBA

PaCTeHI/ICBOI[CTBO — Y4UYCHHUC O KYJIBTYPHBIX PACTCHHAX W HUX BO3JCJIbIBAHUU.

Haquoe PaCTCHUCBOACTBO CTPOUTCA Ha IMpUHOUIIaX COBpCMCHHOﬁ

OMOJIOTUYECKON HayKH, H3ydalolle OCOOEHHOCTH pa3BUTHUSL PACTCHHM, HUX

TpeOOBaHMAM K yCIOBHSM cpefbl. IIIupoko MCHob3yloTCsl B paCTEHUEBOJACTBE U

JJAHHBIE MHOTHX CMEXHBIX JAUCIUIUIMH (MIOYBOBEACHUS, arpOXUMUH, (PU3HOIOTUH
pacTeHul, 3eMIIeeNusl, XuMuu, GU3UKU U Ap.).

buonornueckoir OCHOBOM PaCTEHUEBOJICTBA ABJSETCS ITO3HAHUE:

1)

2)
3)

4.3.3.

O0COOEHHOCTE KYJIbTYpPHBIX PACTEeHH M MX MOTpeOHOCTEN B (hakTopax,
CpEIbl;

YCJ'IOBI/H?I CpCabl, UCITOJIb30BAHUC U UIBMCHCHHC X B HYKHOM HAIIPaBJICHUH,

HACJIEJICTBEHHBIX OCOOEHHOCTEW pacTeHUuN M pa3paboTKa HAa HUX OCHOBE
COOTBETCTBYIOIIEH arpOTEXHUKH.

3ajaun pacTeHHEBOJICTBA — M3YyYEHHUE 3aKOHOMEpPHOCTEW (opMupoBaHUs
ypOKasi, BBIABICHUE pE3EPBOB YBEIWYECHUA IPOU3BOACTBA IIPOIYKTOB
IOJIEBOJICTBA, pPa3pabOTKa TEOPUHM U TEXHOJIOTUM TOJYYEHHUS BBICOKHUX
YpO’KaeB HAWJIy4YIIEro KayecTBA NPU HAWMMEHBIIMX 3aTparax TpyAa u
CPEACTB. IloneBble KynbTypbl B PAacCTEHUEBOACTBE OTIMYAKOTCS 10
O0OTaHMYECKUM, OMOJOTMYECKHMM M XO3SHCTBEHHBIM IpHU3HAKaM, MO BUAY
OPOAYKIMH, OCOOEHHOCTSM BO3/EJIbIBAHU, a pa3MeEIIeHUs B CEBOOOOPOTaX,
N0 CTENEHU MEXaHW3alWH, crocodamM yOOpKH M JIPYTMMH TMOKa3aTeNIsIMH.
Jnst ynobctBa wu3yyeHUs OOJBIIOIO 4YHUCIa Pa3HOOOpa3HbIX TOJIEBBIX
KYJIbTYp MX Pa3leisioT MO MPOU3BOJACTBEHHOMY MPHUHLMITY Ha 4 OoJjbllne
TpyNIbl — 3epHOBBIE, TEXHUYECKUE, KOPMOBBIE U OaxyeBbIE.

Conep:xanue J1a00PATOPHO 3aHATHH 10 AUCIUTIIAHE.

MoayJas 1. ITouBooOpa3oBaTeIbHBbIN POLECC

Temal. OT60Op M MOATOTOBKA MOYBEHHBIX 00Pa3IIOB K aHAJU3Y.



OOpasupl, AOCTaBICHHBIE B JAOOPATOPHIO, TOJKHBI OBITh HEMEJICHHO
JIOBENIEHBI 70 BO3AYIIHO-CYXOTO COCTOSHHUS. XpaHEHHE CBIPBIX O0pasloB He
JOMyCKaeTCs, TaK Kak  MOJ BJIMSHUEM MHUKPOOMOJOTHUECKUX IMPOIECCOB
WU3MEHSIOTCS CBOMCTBA IMOYBBI. BOJIBIIMHCTBO aHAIM30B TPOBOIAT C BO3AYIITHO
CYXHUMH 00pasiaMu, pacTepPTHIMU U MIPOCESHHBIMHA Yepe3 CUTO C OTBEPCTUAMH B |
MM. ArperatHplii aHaJIW3 HEOOXOAMMO TMPOBOJUT B HEPACTEPTHIX 0OpasIax
(HEKOTOpBIC BHUABI AHAJIW30B, HANIPUMED, OMPEICICHUE HUTPATOB, MPOBOIAT Ha
CBeXXKHMX oOpasiax). B aTom ciyuae, oOpaseln pacceimaioT Ha Oymare, oTOMparoT
KOPHHM ¥ KaMEHHCTBIC YaCTHIIBI MMUHIIETOM U TOCJIE TIIATEIHHOTO TIepEeMEITHBAHIS
HEMEJIEHHO OepyT HAaBECKYy Ha ONpE/eIeHNEe BIAXKHOCTH U Ha COOTBETCTBYIOIIHIA
aHanu3z). Jimg npocymku oOpasel pacchllialoT TOHKUM CJIOEM Ha OOJIBIIIOM JIUCTE
IUIOTHOW OyMaru, MUHUETOM YAAJSIOT KOPHU U JAPYTUE€ pPacTUTEIbHbIE OCTATKU U,
MPUKPBIB CBEPXY JAPYTUM JIMCTOM OyMaru, ocTaBiistoT Ha 2-3 aus. [loMemenue s
CYIIKH OOpa3loB JOJDKHO OBITh CyXHM M 3alIUIIEHHBIM OT JOCTylla aMMHaka,
MapoB KHUCJIOT W JAPYTHX Ta30B. BeICymIeHHBIN 00pasel IesaT 1Mo IUaroHalsM Ha
4yeThlpe 4YacTu. J[Be MPOTHBOMOJIOXKHBIE YAacTU OEpyT IJisi pacTUpaHUs, a JIBE
JPYTHE COXPAHAIOT B HEU3MEHHOM COCTOSHHMH. [louBy pacTtuparor B CTYyIKe
MIECTUKOM U TTPOCEHUBAIOT Y€PE3 CHUTO C OTBEPCTUSIMH B 1 MM.

Pactupanue u npocernBaHue MOBTOPSIOT O TE€X MOp, MOKA HA CUTE HE OCTaHYTCS
JUIIb TBEpPJble KAMEHUCThIE YAacTULBI KpynHee 1 MM (CKEJIeT IOYBBHI).
[IpocestHHYIO Yepe3 CUTO TOYBY MOMEMIAIOT B OaHKY C MPUTEPTOUN KPHIIIKON WU B
KOpoOKy. Bech ckener nmo4Bsl 3aBEpTHIBAIOT B OyMary ¥ MOMEIMIAIOT B Ty ke OaHKy
uin KopoOky. Eciu HeoOXonuMo omnpenenuTh KOJWYECTBO CKeJeTa, HYKHO
B3BECUTh Ha TEXHUYECKUX BECAaX MOYBY, MPEAHA3HAYEHHYIO JUIS pacTUpaHus, a
3aT€M B3BECHUT CKEJIET MOYBBI M BBIYMCIATH €ro KOJMYECTBO B NPOLEHTAX K
HABECKE TMOYBHI.

Jlist ompeneneHuss Tymyca M a30Ta IOYBY IOJBEPraroT 0CO0O0il TOJATOTOBKE,
KOTOpas 3aKJIOYaeTcsl B TIIATEIbHOM YAAJIEHHWM BCEX KOPEWIKOB U
JIOTIOJITHUTEJILHOM pacTUPaHUM. [ 3TOro mouBy, MPOCESHHYIO uYepe3 CHUTO C
OTBEPCTHUSMH B 1 MM, BBICHITIAIOT HA OyMary, pa3paBHUBAIOT TOHKUM CJIOEM U JIETISAT
Ha PsJ KBAJAPATUKOB TUIOMAABI0 OKoJio 4x4cm. M3 kaxmoro kBaapatuka OepyT
HEOOJIBIIIOE KOJIMYECTBO TIOYBBI, COCTABJISII CPEAHIOID MpoOy OKoJo ST.
OToOpanHbIM 00Opasel; BHOBb PACCTWIIAIOT TOHKUM CJIOEM Ha JINCTE Oymaru u
MUHIIETOM TIIATEILHO (C MOMOIIBIO JYTbI) OTOUPAIOT KPYITHBIE KOPEIIKU. Menkue
KOPEIIKM OTOUPAIOT CTEKISHHOW MajOYKOW, HAJICKTPU30BAaHHOW KYCOYKOM
HIEPCTSHOM TKaHU; JIsl TOTO MaJ04YKONH MHOTOKPATHO MPOBOJAT HAJl CJIOEM MOYBbI
Ha BbICOTE 3-5cM. Bce KOpEWIKM NpPUTATHBAIOTCA K MMAaJOYKe. JTY OIEPALMIO
HY>XHO TIPOBOJUTH OCTOPOKHO, TaK KakK Ha CIWIIKOM OJIM3KOM DPAacCTOSHUU K



NaJIOUYKe MOTYT MPUTATHBATHCA M NPUIMIATH HE TOJIBKO KOPELIKH, HO U MEJIKUE
YACTHUIIBI TIOYBHI.

B mpormecce orOopa KOPEIIKOB MOYBY HECKOJBKO pa3 MEepEeMENIMBAIOT U
BHOBb PacCTUJIAIOT TOHKUM ci10eM. YucToTy 0TO00Opa KOpPEIIKOB ClIeyeT IPOBEPUTh
c aymnoil. [lo oxkoHuaHUM 0TOOPA KOPELIKOB MOYBY pacTUparoT B (haphopoBoii min
araToBOW CTYIIKE€ M MPOCEUBAIOT yepe3 cuTo ¢ orBepcTusimMu 0,25 mm. OTcTaBIIyIO
Ha CUTE MOYBY BHOBb pPACTUPAIOT B CTYNKE W MPOCEUBAIOT, MOBTOPAS ITY
Olepamuio 70 TMOJHOTO MpoceuBaHus Bcei mpoObl. OCTaBiIsATH YacTh MPOObI
HENPOCESTHHOW HENb3s, TaK KaK 3TO MOMKET HCKa3UTh IMOKA3aTelIH COACpIKAHMS
rymyca B mouBe. [loArOTOBIEHHYIO TakuMM NyTeM MpoOy cilenyeT XpaHWUTh B
MaJICHPKOM TaKeTe U3 MJIOTHOU OyMmaru mim B 0aHOYKE C IPUTEPTOI MPOOKOIA.

Jlecuble moxacTWIKKM W oOpasibl Topda Onaromapsi BBICOKOM BJIArOEMKOCTH
coJiepKaT OOJBIIOE KOJWYECTBO BOABI M TPeOYIOT BBICYIIMBAaHUS B TEUEHUE
HECKOJIbKMX CyTOK. Jlisi »ToM 1enu oOpasipl packiaAblBalOT TOHKUM CJIOEM Ha
OONBIIOM JIMCT€ B XOPOLIO BEHTWJIMPYEMBIX IIOMEIICHUAX, €KEIHEBHO
MHOTOKpaTHO mnepeMemuBas. [lo OKOHYaHMM  TpoCylIMBaHUs — 0Opa3lbl
M3MEJIbYaIOT CHavasa pacTupanueM B (hap(opoBbIX CTyIIKaX, 3aTEM Ha MEJIbHUILIE U
IPOCEUBAIOT YEPE3 CUTO C OTBEPCTUAMHU JTUaMeTpoM 2-3MM. 3ateM OepyT cpeaHui
obpazer] B 50200 r, BHOBb U3MENBYAIOT U MPOCEUBAIOT YEPE3 CUTO C OTBEPCTUIMHU
arameTpoM 1mm. HacTuibl, OCTaBIIMECS HA CUTE, CHOBA PACTUPAIOT U MPOCEUBAIOT
710 TeX MOop, oKa He OyAeT nmpocesiH Bech oOpa3zell. ['0oToBble 00pa3Ibl XpaHAT TakK
ke, Kak ¥ 00pasiia mouB.

Tema2. OnpeaesieHre rpaHyJIOMeTPUYECKOI0 COCTABA NMOYB

MexaHnYecKUM COCTaBOM HAa3bIBAKOT OTHOCUTENIBHOE COJEpPKAHUE B IOYBE
MEXAHUYECKUX BJIEMEHTOB PAa3JIMYHOrO AuaMmeTrpa. Macca mouBbl BCerja COCTOUT,
Y3 YaCTUIl PA3JIMYHON BEJIMYUHBI — OT HECKOJIBKUX MUKPOMETPOB J0 HECKOJIBKUX
MUJUTAMETPOB.

DneMeHTapHble YaCTULbl OOBEIUHSIOTCSA B TPYIIIbI WK (DPAKIIMK: YaCTULIBI
KpynHee 3 MM - KaMHH, 3 -1 - rpaBuii, 1 - 0,5 - kpynssiii necok, 0,5 - 0,25 -
cpenuuii mecok, 0,25 - 0,05 - menkuii mecok, 0,05 - 0,01 - xpymuas neis, 0,01 -
0,005 - cpemnsis mpuib, 0,005 - 0,001 - menkas meuib, 0,001- 0,0005 - rpyOsIit ui,
0,0005 - 0,0001 - Tonkwmit w1, <0,0001 MM (<0,1 MKM) - KOJUTOUIBI.

Kaxnas ¢pakius xapakTepuszyeTcs CyMMoOl (U3UYECKUX CBOMCTB,
OTIMYAIONTUX €€ OT Apyrux (ppaxmuit. s kinaccupuKanoOHHBIX TEJIeH 9acTo BCe
yactulbl kpyrnHaee 0,01 MM oObenuHsIOT BO (dpakiuio GU3UIECKOro mecka, a Bce
yacTtuilsl Meabye 0,01 MM - Bo dpakunio Gu3nuecKon IIIUHBI.

Tepmun «duznueckuit» 0003HAYaET HAJIMYUE B TOW WM JIpyroil Gppaxkuuu
¢u3nyeCKuX CBOMCTB MECKa WU TJIMHBI, HE IPEIONPEALIIsis XUMUIECKOT0 COCTaBa



¢pakmuu. Kpome TOro, OOBIYHO BCE YacTHIIBI Melb4€ | MM Ha3BIBAIOTCA
MEJIKO3E€MOM TI0YB, a KpyIiHee | MM - TOYBEHHBIM CKEJICTOM.

JJis XapaKTepUCTUKN MEXaHUYECKOTO COCTaBa MOYB MPEITI0KEHO HECKOIBKO
kinaccuduxanuit (B. P. Bunbsamc, H. M. Cubupues, I'. M. Tymus,

C. A. 3axapoB, B. B. Oxotun). HauOonbiuee cooTBEeTCTBUE (DPUINUECKUM
cBOMicTBaM MO4YBBI naeT kinaccudukarmus H. A. KaumHckoro, ocHoBaHHas Ha
COOTHOIICHUH KOJIMUYECTB (PU3UIECKOTO TIeCKa U (PU3NICCKON TIIMHBI B IMMOYBE. JTa
KIaccu(uKanys TONMyduiIa B HACTOSIIEE BpeMsl IMHPOKOE TPUMEHEHHE B
Coserckom Coro3e.

JloToTHUTENPHOE Ha3BaHWE TIOYBE JMJACTCS IO COOTHOIICHHIO MEXIY
rpaBenuctoit (3-1 mMm), mecuanoit (1- 0,05 mm), kpymaomsuieBaroi (0,05— 0,01
mM), nbuteBaToit (0,01 - 0,001 mm) u unoBatoit (menpue 0,001 kM) dpakuusamu.
Ecnu cpenu BbineneHHbIX (Ppakiiuii 1Be cojepkarcs B OONBIIUX KOJIMYECTBAX, TO
JOTIOJTHUTEBHOE Ha3BaHUE OyAeT MBOWHBIM, NMPUYEM Ha3BaHUE IMPEOOJIaTaArOIICH
dbpakuuu CTaBUTCSA Ha TOCIEIHEE MECTO; HAIIPUMED, Ha3BaHUE CYTJIMHOK CPEITHHMA
MBUIEBATO-UJIOBATHIA O3HAYAET, YTO KOJWYECTBO Wia MpeodiianaeT Haj (pakiuei
NbUIM. B HAUMEHBIINX KOJIMYECTBAX COACPKUTCS, KaK MPaBUIIO, PpaKIus MecKa.

Kamenuctoctb mMoYBbI (YacTUIBI KpymHEE 3 MM) OTMEYaeTcs 1o
cnenytomet mkaine: menbie 0,5% xamHew n rpaBus - HekameHucras, 0,5 -
5% - cnabo kamenuctas, 5 - 10% - cpemnexkamenuctas, 6omnpme 10% - cHIBHO
KaMeHHUCTas. THWIl KaMEHHCTOCTHM YCTaHaBIIMBAETCS II0 XapaKTepy CKeyera:
BaJlyHHasl, TaJICYHUKOBAs, IlIeOeHYATAasI.

3amaya MEXaHMYECKOTO aHaIM3a MOYB CBOJUTCS K Pa3CIICHUIO TIOYBHI Ha
psan  Qpakmuii, OXBaTHIBAIONIUX Ty WM HWHYK TPYIIHPOBKY MEXaHUYECCKUX
DJIEMECHTOB.

Tema 3. OnpenesieHue KMCJIOTHOCTH MOYB NMOTEHIMOMETPUYECKHUM METOA0M

Ha texHoxmmuueckux Becax OepyT 8T BO3AYUIHO-CYXOil MOYBBI B CTAKAHYUK
BMECTUMOCTBIO 50 M, mpuimBarOT 20MJ1 CBEXKEW MUCTWILIMPOBAHHOW BOJbI WIH
20mn 1H. pactBopa KCL. B topde u necHsix moactuiikax OepyT COOTHOILICHUE
1:25. 1 T BO3AYyNMIHO-CYXOTO, THIATEIHHO MU3MEIbYEHHOTO TOp(da 3amuBarOT 25 M
pacTBopa. Boma nomkHa nMeTh peakiuio, OJU3Kyr0 K HelTpanbHoi, pactBop KCL
— pH okono 5,6. comepKMMO€ CTaKaHYMKOB IMEPEMEIIMBAIOT U MPHUCTYNAKOT K
VM3MEpPEHUIO BeInunHbl pH.

[Tepen pabotoit morenmmomeTp (pH-MeTp) M0omKeH OBITh HACTPOEH IO CEPUU
OydepHbIX pacTBOPOB ¢ U3BecTHBIMY 3HaUeHUsIMU pH. [Ipuctynas k pabdore,
AJIEKTPOJIBI TTPOMBIBAIOT JUCTHITUPOBAHHON BOJIOM, N30BITOK BOJBI yIAISETCS
bUIBTPOBAILHON OyMaroi. 3aTeM, B3sIB CTaKaH ¢ UCIBITYEMBIM PaCTBOPOM B



MpaByo PYKY, JI€BOU OTBOAST CTOJUK JAaTYMKA B JIEBYIO CTOpoHy. [loacTasistor
CTakaH TOJ 3JEKTPOJIbI (HaI0 CIETUTh 32 TEM, YTOOBI SJIEKTPO/Ibl HE KACaJUCh JHA U
CTEHOK CTaKaHa), MOABOASAT CTOJIMK Ha MPEXKHEE MECTO U 3aKPEIUISIOT 33 IHUM
3)KMUMOM. Y CTAaHABIMBAIOT MEPEKIIIOYATEIb

«BUBI PAOOT» U «IIPENeIbl H3MEPEHUI» B COOTBETCTBYIOIIEE MoIoxkeHue pH -
2, +14. BxitogaroT mpuOop B CETh M IPOrpeBaroT Mpuodop B TeueHue 10-15muH.

3arem o HUXKHEH 1mkane -2,+14 npousBoasat orcuetsl pH. Jlig 6onee
TOYHOTO U3MepeHus pH CTaBAT nepekiodarens «Ipeaeinsl n3MepeHnin» Ha pH +2,
+8 wu +6, +10 (B 3aBucumoctu ot pH u3mepsemoro pactopa). Ctpenka
raJlbBaHOMETPA HE JIOJKHA BBIXOJUTH 3a MIPEAEIBI KB JJIS IOJICYETA IMOJTHOTO
3HaueHus pH k +2 wium +6 npubaBIisAOT TO 3HAUEHUE,KOTOPOE NOKA3bIBAET CTPEIIKA
10 BEpXHEN 1IKae. AHAIOTUYHO MOYHO BECTH orpeesieHue o mkane I1C
(MuBOIBTHI). [10 OKOHYaHUU PAOOTHI AIEKTPOAbl BHOBH IPOMBIBAIOT
JVCTWIMPOBAHHOM BOJOM M MOTPYKAKOT UX B CTAKAH C JUCTUIUIMPOBAHHOM BOJOM.
Tema 4. IIpuroroBsieHHue BOAHOM BBITSZKKH

Ha TexHoxuMmuueckux Becax oOTBewmMBaloT B (apdopoBoil vamke 100 r
BO3JYIIHO-CYyXOH IOYBBI, IPOCESTHHOM Yepe3 CUTO ¢ oTBepcThsamMu B 1 MMm. HaBecky
OCTOPO’KHO Y€pe3 BOPOHKY C IIMPOKOM M KOPOTKOW TpyOKOHl mepechimaroT B
CTEKJISIHHYI0 OaHKy ¢ mnputeproil mnpoOkoit. B Oanky mnpunuator 500 wmi
JTUCTUJUTMPOBAHHON BOJIbI, BCE COACPKUMOE OaHKU BCTPSAXHUBAIOT B T€UEHUE 3 MUH
U HEMEJIEHHO (UIBTPYIOT 4epe3 IUIOTHBIM CKIIag4aTblid (UIBTP, MEpPEHOCsS Ha
HEro BCIO TOYBY (BOAHBIE BBITSKKM M3 TOopda H JECHBIX MOACTHIOK
MPUTOTABIUBAIOT Mpu oTHOIIeHUU 1:20, T €. 6epyT

25r Bo3aymHO-cyxoro Topda u  S500mMn  gucTMIUIMPOBaHHOM  Boubl). s
bunbTpanuu ynoTpeOssroTcs BOpoHKU guametpoM 12 - 15 cm. IlepBbie MyTHBIE
nopuuu GuIbTpaTa nepeHocsT o0patHo Ha GuiIbTp; GUILTPAT cOOUPAIOT B KOJIOY
BMecTuMOcThi0 500—700 mu. Bo Bpems QuibTpainuu 3ammchbiBalOT CKOPOCTh
bunbTpaui, LUBET W NPO3PAYHOCTh BBITSKKU. AHAIN3 BOJHOM BBITSKKU
HEOOXOJMMO MPOU3BOJIUTH TOTYAC TOCIE OKOHYaHUs (QUIbTpAllUM, TaK Kak
BOJIHBIE BBITSDKKM uepe3 | - 2 AHS mociie NpUroTOBIEHUS JIETKO 3arHUBAIOT.

Tema 5. OnpenesieHue 3JIeMEHTOB ITUTAHUS B MOYBe (ONpeae/ieHne KaJbIMS U
MAarHHus)

st ompenenenuss OepyT muneTrkoi 25-50 M BOJHOW BBITSDKKH (B
3aBUCUMOCTH OT BEJTMYHMHBI OCAJKA) B XUMUYECKUN CTakaH BMECTUMOCTBIO 100 mu
( Bemyt ompenenenre Ca  KOMIUIEKCOMETPUYECKMM METOJOM) HarpeBaroT 0
nossienus napos (1070-80° C), mpubapnsror 2 M pacTBopa cyabhuaa HATPHs s



CBS3bIBAHMS MOHOB M€Y, MEIIAIOIINX ONPEAETIECHUIO, U 5 Kaleab THAPOKCUIaMUHA
JUIsl YCTPAHEHHsS] BPEIHOTO BIISIMHUS MOHOB MapraHiia. 3areM NpuOaBliOT SMi
XJIOPUIHO-aMMHUAYHOTO OydepHOTOo pacTtBopa s mosmienadnBanus 10 pH 10 u
1215 kanenbp KOMIIEKCOHA HHAUKATOpPA - XpoMoreHa yepHoro. [Ipu aTom pactBop
OKpallliBaeTCsl B BUHHO-KPACHBIN IBET 3a cYeT oOpa3yroumxcs KoMmiiekcoB Ca u
Mg.pacTBOp TUTPYIOT TpuUJIOHOM b 10 mepexoga OKpacku W3 BUHO-KPACHOM B
cHUHeroyyoyio unu cuHiow. CienyeT UMETh B BHAY, YTO KOMILJIEKCOOOpa30BaHUE
OpyU TUTPOBAHUM TPUJIOHOM O TPOUCXOJUT HE MIHOBEHHO, MO3TOMY IIpH
NpUOJIMKEHUU TUTPOBAHUSA K KOHIY ((HOJIETOBasi OKpacka) ClieyeT TUTPOBATh
MEJIJIEHHO, MPUOaBIIsisi pacTBOP TpujoHa b Mo KamisiM U TIIATEIBHO MepeMeNInBas
npoOy mocne kaxnoro npubdasienus ero. Coxepxkanne Ca u Mg B TUTpyeMOM
pacTBOope HE JOJDKHO mpeBbliaTh (,5M-3KB., T.€. HAa TUTPOBAaHUE HE JOJKHO
3arpaunBatbea Oonee 10 mum 0,05 . wim 5 ma 0,1 H. pactBopa TpwioHa b.
Tpedyemoe coaepxkanue Ca u Mg B pAacTBOPE MOXHO PETrYJIUPOBATH
yMEHbIIIEHUEM 00beMa pacTBOpa, moasiexkaiiero TutpoBanuto ( ot 100 go 5 mn), u
M3MEHEHHEM KOHLIEHTpalnu pactBopa TpuioHa b ot 0,01 H.

KonnuectBO 0OMEHHBIX KaTHOHOB Ca**u Mg?" BBIUMCIAIOT B
__ anb-100K
MUJUTMAKBUBAJIEHTAX 10 (hopmyrie - c ,TIe a —

KOJIMYECTBO pacTBOpa TpuioHA b, 3aTpayeHHOE HA TUTPOBAHUE, MII;
- HOPMaJIbHOCTb pacTBOpa TpuioHa b;

h - xoaddunmrenT ams nepeBoja, B3ATOro JJII aHAJIM3a PacTBOPa Ha BECh 00bEM
(eciu B3O 50 M1 M3 250,80 = 5)

KomuuectBo Mg?* BBIUMCIIAIOT 110 pa3sHOCTH Mexay BropeiM (Ca?+Mg?") u
nepeeiM  (Ca?*) onpeneneHusiMu.  Bce JaHHBIE aHANU3a BOJHOM  BBHITSKKH
3aIMCHIBAIOT B CBOJHYIO TaOJIHILY.

MoayJsb 2. Opranudeckoe BelliecTBO MOYBbI

Tema 1. Onpenesienne coep:;KaHusl rymyca B o4Be

N3 o6pa3ia nouBkl, MpocestHHON Yepe3 cuto ¢ oTBepctusiMu 0,25mmMm, OepyT
Ha aHaJIuTUYEeCKHX Becax HaBecky oT 0,1 go 0,5 r B 3aBUCMMOCTH OT KOJIMYECTBA
rymMyca B TmouBe. HaBecKky OCTOPOXHO TIEPEHOCAT B KOHHUYECKYIO KOJOY
BMecTUMOCThIO 100M1 1 mpunmBatot u3 Oopetku 10 mur 0,4 H. pactBopa K ,Cr
207, MPUTOTOBJICHHOTO B pa3Be/ieHHOM 1:1 cepHO KUCTOTE.

B ropisio xon0bl BCTaBIAIOT MaJ€HbKYI0 BOPOHKY, CITYKaIyI0 XOJOAUIBHUKOM, U
CTaBsAT €€ Ha ATEPHUTOBYIO IUIMTKY, T'a30BYI0 TOPENIKY HJIM NECOYHYIO OaHIo.



ConmepxuMoe KOJIOBI KHITSITST TOYHO 5 MUH, HE JOMYyCKas CHJIBHOTO KUIICHUS U
neperpeBa. llpu HarpeBaHWM HayWMHACTCS OKHCIEHHE TyMmyca, 3aMETHOE TI0
MEJIKUM Ty3bIpbKaM Beiaenstomerocss CO; Yacthb

JIBYyXPOMOBOKHCIIOTO KaJlds TMPH ATOM 3aTPayMBaeTCs HAa OKUCIICHHE Tymyca IO
cxeMme:

2KoCr0O7 + 8H, SO, = 2K,S0, + 2C1‘2(SO4)3 + 8H,0 +303; 30,+3C
(rymyca) = 3CO;.

3aTeM COJEpPKUMOE KOJOBI OXJAXKIAIOT, MpUOaBIAIOT 5-8 Kameib
(heHUTaHTPAHWIIOBOM KHUCJIOTHI B KadecTBe WHAWKaTopa W TUTpyroT 0,2 H.
pactBopoM comu Mopa FeSO04.(NH4)2.SO4 .6HO 10 u3meHeHus TeMHO-Oypoii
OKpacKH pacTBOpa uepe3 (PHOJETOBYIO M CHHIOIO B Ipsi3HO3eneHoBaryro. Korma
pacTBOp OKpacUTCs B CHHUN IIBET, TUTPOBATh HEOOXOAMMO OYEHb OCTOPOKHO,
npubaBisis pacTBOp comr Mopa o 1 karmsie u TIaTeabHO pa3MeNInBasi TATPYEMYIO
KUIKOCTh ( JUIsl TUTPOBAHUS MOXXHO Hcmosib3oBaTh 0,1H.pacTBOp coimu Mopa).
Peakiust Mexay JIBYXPOMOBOKHUCIBIM KaJlHEM, OCTABIIMMCS IOCJIE OKHUCICHHS
rymyca, U cojbi0 Mopa 3akiiouaeTcsi B BOCCTAaHOBIECHUH JBYXPOMOBOKHCIOTO
KaJusl B OKHCh XpOMa M UJIET 10 ypaBHEHUIO

K>Cry07+6FeS0O4+7H,S0,4=Cr» (SO4)3+K2804+3 Fe, (804)3 +7H, O

OnHOBpEMEHHO yCTaHaBIMBAKOT cooTHomeHue Mexay KoCroO; u conbro Mopa,
st yero 6epyt Oropetkoit 10mn 0,4H. pactBopa KoCrpO7 B KOHMYECKYIO KOJIOY
BMecTUMOCThIO 100MI1, cofiepKuMoe KOJObI TUTPYIOT TaK K€ KaK OMHCAHO BBIIIE
(0e3 KumsIueHus).

DKCNEPUMEHTAJIbHO YCTaHOBJEHO, 4To IMmn 0,2 H. pactBopa conmu Mopa
COOTBETCTBYET TaKOMYy KOJIMYECTBY XPOMOBOW KHCIOTBI, KOTOPOE OKHCIIAET
0,0010362 r rymyca wiu 0,0006 r yriepoma. IlosToMy KOJIMYECTBO TyMyca
BBIYUCJIISIIOT IO popmyIie

X [fa bYD,0010362r 100Kl
,C

rae X — KOJIMYECTBO rymyca, % K CyXoH IOYBE;

a — YUCJI0 MUJUIMIIUTPOB pPacTBOpa cojid Mopa nmpu X0JI0CTOM OTpeAesieHul; b —
TO K€, IPY OOPATHOM TUTPOBAHUH MOCIIE OKUCIICHUS TYMYCa;

I - monpaBKa Ha HOpMaJIbHOCTh pacTBopa coyin Mopa, ecinu oH He TouHo 0,2 H.; 100
— kod(purment neperona Ha 100r moussl; K — xoaddunment nis mepecyera Ha
CYXYIO MOUBY (TIOMpaBKa Ha COAEpKaHUE TMTPOCKOMUYECKON BOJBI); C — HAaBECKa
TIOYBHI, B3STas JIs1 aHAIIN3A, T.



5. O0pa3oBaTejibHbIE TEXHOJIOTHH

CpencTBa obecIieueHus] OCBOCHUS AUCIUTUINHBL: KJIaccudeckast JICKIHs, C
UCIIOJIb30BaHUEM MPOPECCHOHATBLHOTO KOMIUIEKCA KOMITBIOTEPHON CHCTEMBI
00paboTKHM MaTepuarna.

[TpuGopsr u obopynoBaHue y4eOHOTO Ha3HAYEHHS: IUIAKaThl, 0Opa3Ibl IOYB,
dororpaduu, TAOIUIBL Buneo - w aynuoBH3yallbHBIE  CpEJICTBA;
KommbrorepHoe o0opynoBaHue C HCIONb30BaHUEM HHTEpHET pecypcoB U
00y4arouX MPOrpaMM.

6. YueOHO-MeTOIHUYECKOE 0DecTIeueHHe CAMOCTOSITe/IbHOI PadoThl CTy1eHTOB

CamocTrosiTenbHass paboTa CTyJEHTa BBINOJNHAETCA B BHUAE pedepara Ha
TEMYy, BbIJIaHHAs TperoaaBaTeeM B Hayasie yueOHoro rojia. Ha ocHoBaHUM TeMbl
COCTABJISIETCS IIJIaH BBIOJHEHUS] PabOThl, B pe3yJbTaTe BBINOJIHEHHAs padoTa
IpoBepsIeTCs  mpenojgaBaTeneM. HMTOroBeli KOHTPOJIb HaJ — BBIIOJHEHUEM
CaMOCTOSITENIbHOM paboThl — mHpoBepka pedepaTa W YCTHBIM ONPOC KaxKIOrO
CTyAeHTa. {1 mpoBepKU CaMOCTOSTENbHON pabOThl BBIIEISETCS CIELHUATbHBINA
JIEHb.

TeMbl caMOCTOSATEILHON PabOThI:

1 PacripocTpaHeHre MUKPOOPTaHU3MOB B TIOUBE 2
2 JKuBOTHBIE, HACETAIONINE B MOYBY, MX POJIb B Mpolieccax 2
MOYBOOOPA30BAHMUS.
3 [lormoTuTeasHas CIIOCOOHOCTH IOYB 2
4 du3nyeckue CBOMCTBA ITOYB 2
S} [TouBooOpa3yromue mopoas! Kak (HakTop MOYBOOOPa30BaAHUS 2
6 BoJtoTHEBIE TTOYBEI 2
7 3acoJIeHHBIE TTOYBBI, COJIOIH 2
3 C/X. UCHIOJIb30BaHKE COJIOHYAKOB, COIOACH 2
9 Ileckn u necyanbie NOYBLI I1OYBEI 2
oMM
10 [ Dpo3swust MOYB U MepHl OOPHOBI C HUM. 2
11 |Cuctemsl 3emiteienust 2
12 [Knaccuduxamus ceBOoOOPOTOB 2
13 |O6paboTka mOUBHI 4




14 | O3umble xae0a. ATpOTEXHHKA O3UMBIX XJICO0B 4
15 HapoHoX0351CTBEHHOE 3HA4YCHUE, OHMOJIOTHYECKUE 4
0COOCHHOCTH, arpOTEXHUKA KYKYPY3HI.
Haponnoxo3siicTBeHHOE 3HA4YeHHE, OCOOCHHOCTH,
arpoTEeXHUKA.
36
Hroro
7. (I)OHII OLCHOYHBLIX CPEACTB AJIA NMPOBCACHUA TCKYIIECI0 KOHTPOJIsA

yCIeBaeMOCTH, IPOMEKYTOYHOM aTTeCcTAlMM 10 UTOraM OCBOEHHUS
JTUCIHHUILINHBI

7.1. TunoBbie KOHTPOIbHBIE 3aJIaHUS

OI.[GHOLIHLIG CpCaACTBa JJIA TCKYILICTO KOHTPOJIA YCIICBACMOCTH,

HpOMC)KyTO‘IHOfI arrecraguu 110 HUTOraM OCBOCHHA OHCHUIIIINHBIL. I[J'If[

BHEAYJAUTOPHON CaMOCTOSITEIbBHOM pabOThl TaKXe HCIOJIB3YIOTCS 3aJaHusl 110

Cco

CTaBJICHUIO TCCTOB, KOHCIICKTHPOBAHHC COBPCMCHHBIX HAYYHBIX CTaTbeM MO

TCMC C IIOCJICAYIOIINM HUX aHAJIN30M, pCHICHHUC JICJIOBBIX 3a/1a4.

Bormpocs! i poBeACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

1.PactipocTpaneHue MUKPOOPTaHU3MOB B ITOYBE.

2.)KuBOTHBIE, HACENSIOUIME B IOYBY, UX POJIb B MPOLECCaX MOYBOOOPA30BaHUS

3.IlormoTuteapHas CIOCOOHOCTE IOYB

4.
S.

11.
12.
13.
14,

duznyecKkue CBOMCTBA ITOUB
[TouBooOpa3yromue Mmopoabl Kak (GakTop MOYBOOOpa30OBaHUS 6.
bonoTHbIC MOYBEI
DakTOphI )KU3HU PACTCHUIN
OCHOBEBI 3eMJIeIean.
3acoJICHHBIC OYBHI, COJIOIH.
. Ucnnonipb30BaHuEe COJTOHYAKOB, COJIOACH.
Ilecku n mecyaHble MOYBHI.
ITouBBI mOMM.
Dpo3us OYB U MEPbI OOPHOBI C HUM.

OpFaHI/I‘—IeCKaﬂ HacCTb ITOYBBI.



15. Cucremsl 3eMiieaeus.

16. Knaccudukaiusi ceBOoOOPOTOB.

17. Ob6paboTKa MOYBHI.

18. Oszumbie xaeba. ArpoTexHHKa O3UMBIX XJISOOB.

19. HapoaHOx0351CTBEHHOE 3HAa4YCHUE, OMOJIOTUYECKHE O0COOEHHOCTH,
arpoOTEXHUKH KYKYPY3Hbl.

20. HapoaHox03siiiCTBEHHOE 3HAYECHHE, OHOJIOTHYECKHE 0COOEHHOCTH,
arpoTEXHHUKA KapTOo(eist U KyKypy3bl.

ITepeyeHb NpUMEPHBIX KOHTPOJIBHBIX BOIIPOCOB

[TonsiTue o mouse. OCHOBHBIE 3TAIlbI Pa3BUTHUS TOYBOBEICHHUS.

Yo Ha3pIBalOT NOYBOOOPA30BATEIBHBIM POLECCOM?

MarepuHckas nopoja, KakoBO €€ 3HaU€HUe JUIsl I0OYBOOOPA30BaAHMUS.
Ponb KMBBIX OpraHM3MOB B IOYBOOOPA30BaHUMU.

daxkTopsl MOYBOOOPA30BAHUS.

PactutenpHOCTD, Kak (hakTOp MOYBOOOPA30BAHMUSI.

N o g bk~ b PE

3HaueHue TOuBBI JUIsi Ouocdepbl 3eMJIM U XO3SIUCTBEHHOU JI€SITEIIBHOCTH
YEJIOBEKa.

0

CyTb 110/13071000pa30BaTEIHLHOTO TIPOLIECcCa.

9. CyTb 4epHO3EMHOTO IEPHOBOTO MPOIecca TOYBOOOPA30BAHUS.

10. PazBuTHE COJIOHIIOBOTO (TaJJOT€HHOM) ITpoIlecca MOYBO0Opa30BaHHUs.
11. BeiBeTpuBanue. TUIbI BBIBETPUBAHMSL.

12. TlouBeHHBI  pacTBOp, €ro 3HAYEHWE JUISI  JKU3HU  PACTCHHH U
I0YBOOOPa30BaTEIBHOIO MPOLIECCa.

13. OcHOBHBIC BOJIHBIE CBOMCTBA IOYBBI M HX 3aBHCUMOCTH OT (PU3HYECKUX
CBOWCTB TIOYBBI.

14. BoaHbIN peXuUM ITOYB U BOJIHBIN OanaHC.

15. Tunsl BOJHOTO peKuMa.

16. IIprembl peryinrpoBaHusi BOJHOTO PEKUMA MOYB.
17. Ilonarue o MOYBEHHOM Mpodrire.

18. BepTukanbHbIil pa3pe3 MOYBHI.

19. Onucanue NOYBEHHBIX TOPU3OHTOB IMOYBHI.



20. Mopdomorndyeckue Mpru3HaKH KaXI0TO TOPHU30HTA MTOYBHI.
21. Knaccudukaius noys.

22. Tutbl MOYB.

23. Mopdonornueckue npru3HaKku MOYB.

24. CrioxxeHue, CTpyKTypa MoYB.

25. ATpOHOMUYECKOE 3HAUYECHUE CTPYKTYPHI.

26. O6pa3oBaHUE CTPYKTYPHI.

27. O6pa3oBaHue TyMmyca B TIOYBE.

28. Posib MUKpPOOPTaHU3MOB B IIPOIIECCE TOYBOOOPA3OBAHUY.

29. Bnusgnue AI'POTCXHHUKN Ha HHTCHCUBHOCTD MI/IKpO6I/IOHOI’I/ILIeCKI/IX IIponccCoB B
II0YBC.

30. HoBooOpazoBaHus.
31.0Opranuyeckas 4acTh ITOYBHI.
32. PaznoxeHue TyMyCOBBIX BEIIECTB MUKPOOPTaHU3MaMH.

Ponb rymyca B mouBooOpa3oBaHuu, IJI0I0POIUM U MTUTAHUU PACTEHUM

Hepequb BOIIPOCOB K 3K3aMCEHY 11O JTUCHUILJIMHE «HO‘-IBOBCI[EHI/IB C OCHOBaAMH
PaCTEHUEBOACTBA» Pomb 6aKTCpI/II/I B HO‘IBOO6p330BaHI/II/I H INI0A0POAWH ITOYB.

Bnusuue AIrpOTCXHUKH Ha HWHTCHCHBHOCTDH MI/IKpO6I/IOJ'IOl"I/I‘-IeCKHX IIpOoLCCCOB B
ITOYBC.

[Tpornecchl mpeBpalieHrs OpraHM4ecKuX OCTaTKOB B TYMYC.
Bimsaue ycnoBuit mouBooOpa3oBaHus Ha XapaKTep U CKOPOCTh TYMyc000pa30BaHHUs.
buonorust 03uMbIX XJ1€00B.

[Tnogopoaue nmous. CiocoObl MOBBIIICHUS TI0I0POIUSI TTOYB.
DddheKTUBHOE IOA0POIUE TTOYB.

BoponponuiiaeMocTs 1oYB.

[Tnomopoaue mmoys.

PoJib mOYBEI B )KU3HU PACTEHUN.

Knaccudukanus moys.

PaznoxxeHue ryMycoBbIX BEIIECTB MUKPOOPTaHU3MaMHU.
Mopdonornueckue Ipu3HAKU MTOYB.

[TouBooOpa3zyroIMe MOPOIbl Kak GPakTop MOYBOOOpa30BaHUSA



PaCHPOCTpaHCHI/Ie MHUKPOOPIraHU3MOB B IIOYBC

’KuBoTHBIE, HACETSIOUINE B MOYBY, UX POJIb B MPOIECCAX MOYBOOOPA30BAHUA.

ITornoTureapHast CHOCOOHOCTH ITOYB.
du3nyecKkue CBOMCTBA ITOYB.
bonoTHbIE TOYBHI.

Ileckmn 1 mecyaHbIC ITOYBEI

ITouBsl noKM

Dpo3usi MOYB U MEpPbI OOPHOBI C HUM.
CucreMsbl 3eMiIe AN

O6paboTKa MOYBBI

Knaccuduxanus ceBooOOpPOTOB.
HapoaHoxo3siiicTBeHHOE 3HaUYCHHE, OMOJIOTHYECKHE OCOOCHHOCTH,

KYKYPY3HlL.
HapoaHoxo3siiicTBeHHOE 3HA4YeHUE, OWOJIOTUYECKHE OCOOEHHOCTH,
KapTodens.

[Tonsitue o nouse. OCHOBHBIE ATAIBI Pa3BUTHSI IOYBOBEICHUSI.
YTo Ha3bIBAIOT MOYBOOOPA30BATENBHBIM MPOLIECCOM?
MarepuHckas nmopoja, ee 3HaueHue JUIsl T0YBOOOpa30BaHMS.
Posib ®UBBIX OPraHU3MOB B IOYBOOOPA30BAHUHU.

daxTopbl TOYBOOOPA30OBAHMUSL.

PacturensHOCTB, Kak (pakTOp MOYBOOOPA30OBAHUS.

AI'pOTCXHHUKA

arpOTEXHHKA

3HadeHHe MOYBHI JJIs1 OMochephl 3eMITU U XO3IMCTBEHHOM JIeATETLHOCTH YeJIOBEKA.

BriBeTpuBanue. Tunsl BBIBETpUBAHMUS.

[TouBeHHBIN pacTBOD, €ro 3HayeHue g KU3HU pacTeHui
0YB0OOOPA30BATENLHOTO MpoOIIecca.

CBolicTBa ITOYB.
BonHblii pexxuM 1MoYB U BOJIHBIN OajaHc.
Tunsl BOZTHOTO peXuMa.
[Ipuemsbl peryaupoBaHusi BOJHOTO PEKUMA IMOYB.
[ToHsaTHE O MOYBEHHOM Mpodue.

BeprukanpHbli pa3pes NOYBHI.



Mop@dosnoruueckue Npu3HaKu TMOYB.
Knaccuduxkarus mous.

Twunel moyB.

CrtpykTypa nous.

CnoxeHue, CTpyKTypa MouB.
ATpPOHOMUYECKOE 3HAYEHUE CTPYKTYPHI.
OO6pazoBaHue rymyca B IIOUBE.

PoJib MUKpOOPraHn3MoB B IIPOLIECCE TOYBOOOPA30BAHUN.

Bnusuaue AIr'pOTCXHUKKU Had MHTCHCUBHOCTD MI/IKpO6I/IOJIOFI/I‘IeCKI/IX IIponIcCCoOB B
ITIOYBC.

HoBooOpazoBanus.

Opranuyeckasi 4acTh IOYBBI.

Ponb rymyca B nouBooOpa3oBaHuu, MIOJIOPOANH U TUTAHUU PACTEHUU.
@aKTOpHI )KU3HU PACTCHUMN U 3aAKOHBI 3€MJICCTIH.

CeBooOopoT. [IpuurHbI UCIIOIBL30BaHUS CEBOOOOPOTA B CEIILCKOM XO3SIIICTBE.

Poct u pasButue XIJIEOHBIX 3J1aKOB. ATrpoTeXHHKa
O3UMBIX XJICOOB.

7.2. Meroanyeckue MaTepuaibl, ONPEAEIISIOIINE MPOUEAYPY OLIEHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB U (WJIM) OMBITA IESITEIHHOCTH, XapaKTEPUIYIOIIUX ITaIlbI
dhopMUpOBaHUS KOMITETECHIIUIA.

OOmuit pe3ynbTaT BBIBOJUTCS KaK WHTErpajibHasi OIEHKa, CKJIaJbIBaroIias W3
TeKyiero KoHtposst - 70% u mpomMexxyTouHoro KoHTpodiss - 30%. Tekymuii
KOHTPOJIb IO TUCIUIUINHE BKIIOUAET:

- TIOCEIIEHNE 3aHATHH - 5 0aI0B,
- y4acTHe Ha MPAKTUUYECKUX 3aHATHUSAX - 25 0asuioB,
- BBITIOJTHEHHE JIA0OPATOPHBIX 3a7aHuit - 300a0B,

- BHIIIOJTHEHUE JOMAIIHUX (ayJUTOPHBIX) KOHTPOJIbHBIX pabor - 10 Oamos.
ITpoMeKyTOUHBIN KOHTPOJIb 110 JUCLUILIMHE BKIKOYACT:

- YCTHBIH ompoc - 10 6aos,
- MMCbMEHHAsl KOHTPOJbHas padboTa - 10 Oamos,

- TectupoBanue - 10 6amios.

- CamocrosrenbHas -10 6amios



8. YueOHO-MeTOANUECKOE 00ecTeYeHne JUCIUIIIHHDI.

a) ajpec caira Kypca
http://edu.dgu.ru/course/view.php?id=1250

0) oOCHOBHAasI JIUTEepaTypa:

OBeprt, P.®. Anatomus pactennii 3ay. Mepuctemsl, KJIE€TKA U TKAHU PACTEHUI: CTPOCHHUE,
GyHKUMY U pa3BUTHE [ DNEKTPOHHBIN pecypc]: MoHorpadus — DIEKTPOH.JaH.
— Mocksa: U3narenbctBo "JlaGopatopus 3uanuit", 2015. — 603 ¢. — Pexum noctyna:

https://e.lanbook.com/book/70790.

1.BanskoB B.®. [TouBoBenenue (moussl CeBepHoro KaBkaza) [DneKTpoHHBII
pecypc]:  VYueO. JUIs. CTYJICHTOB BY30B, OOYyYaloIMXcs MO
CHELMATbHOCTSM: [IOYBOBEJICHNE, aTPOXUMMSI, ArPOHOMUS, 3aIUTA PACTCHMUIA,
3eMJICyCTPOMCTBO, BOJ. X03-BO U MEIHOpALMsl, OMOJIOTUS U SKOJIOTHs, IJI0JOBOJICTBO U
BUHOIPAapcTBO, pu3. reorpadus / B. @. Banbkos ; B. @. Banbkos, 0. A. [lItommnens,

B. U. Tronenanos. - KpacHonap — DnekTpoH. TekcToBbie nanHbie: CoBet. KyOans, 2002.
- 723 c., 1 m. un. - ISBN 5-7221-0504-X.

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

2.BanpkoB B.®. IlouBoBenenue : yudeO. s By3oB / BanbkoB, Bnagumup
d¢noposuuy, K. 1. Kazee. - Uzn. 2-e, ucnp. u pom. - M.; Pocros #/]l : MapT, 2006,
2004. - 495 c. - (Yuebnslii kypc). - PexkomennoBano MO P®. - ISBN 5-241-00405-X :
150-00.

3.Kaypuuesa M.C. u W.II. I'peunna IlouBoBenenune [Tekctr] : yueb. nus
CEJIbCKOXO03.

By30B / [mox pex. - M. : Konoc, 1975 , 1969. - 543 c. - 1-42.

4 JIyxmeneB B.I1. Cuctema 3amuthl 03MMOM MIIIEHUITBI OT O0JIe3HEH, BpeauTenen u
copHsikoB Ha FOxuom Ypane [DnexTpoHHsiid pecypc]: mororpadus / B. I1. Jlyxmenes ;
B. I1. JIlyxmeHneB ; MUHUCTEPCTBO CeIIbCKOro Xo3s1cTBa Poccuiickoit denepanuu,

OI'BOY BIIO «OpenOyprckuii rocy1apCTBEHHBIN arpapHbIil yHUBEpCUTET». - MOCKBa
OpenOypr. — DIEKTpOH. TeKCTOBBIC JaHHbIe.: Omera-JI#N3aaTensckuii ientp OI'AY,
2013. - 340 c. - ISBN 978-5-370-03 158-8 (OO0 «13narenscTBO «OMera-JIn)#. Pexum
nocryna: http://u36.pd/catalog/000199 000009 02000021458
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http://edu.dgu.ru/course/view.php?id=1250

5.Xabapos  A.B. [TouBoBenenue: yueOHuk /  XabapoB,  AJeKcaHJIp
Brnanumuposuy, A. A. fAckun, B. A. Xabapos. - M.: Konoc C, 2007. - 311 c. : ui. -

(YueOHukn u y4yeOHble NOCOOMS I CTYJEHTOB BBICIIMX YYEOHBIX 3aBEICHUM). -
PexomengoBano MC/X PO®. - ISBN 978-5-9532-0452-1: 253-00.

0) JlonmostHuTEeILHAA IUTEpPaATYpA:

1. BazmeipeB I'. . 3ammTa cenbCKOX03SMCTBEHHBIX KYJIBTYP OT COPHBIX PACTEHUN:
[DmexkTpoHHBI pecype] : yueb. mocobwe sl CTYACHTOB BY30B, OOYYarOIIUXCS IO
arpoHom. crenuanbHocTsM / ; . U. basneipeB. - MockBa - DIEKTpOH. TEKCTOBBIC
nannblie.: Komoc .C. 2004. - 327, 1 c. - ISBN 5-9532-0150-8 (8 nep.). Pexum noctyna:

http://136.pd/catalog/000199 000009 002585576/

2.besyrnosa O.C. . Knaccudukanus mnoys [DJIEKTPOHHBIM pecypc| : ydeOHOe
nocobue / O. C. besyrnosa. - PoctoB-Ha-J/{oHy.- DJI€KTPOH. TEKCTOBBIC IAHHBIE :

FOxnb1#t henepanbubiii yauepcuret, 2009. - 128 c.
Pexxum goctyma:http://www.iprbookshop.ru/46978.html

3.T'ataynuna I'. I'.. [IpakTukyM Mo pacTeHHUEBOACTBY : yueb. mocobue / ['araynuna
I'.T., M. T. O6benxos. - M.: Komnoc, 2000. - 216 c. : ui. - (YueOHUKU U ydeOHBIC
nocoOusi Il CTYJACHTOB CPEIHUX CIEIUAIbHBIX YYEOHBIX 3aBENICHUMN). -
Homymeno M-Bo c.-x. PO®. - ISBN 5-10-003255-3 : 120-00.

4. 3aimbexoB 3.I'.. TTouBsl [arectana : [MoHorpadus] / 3anubexoB 3. I'. ; M-Bo
oOpa3zoBanust u Hayku P®, Ilpukacn. un-t O6uon. pecypco JAHI[ PAH, larecr.
roc. yH-T, buon. ¢ak. - Maxaukana : [WU3a.-nonurp. dupma "Hayka" JJHI] PAH],
2010. - 241 c.: un. - bubnuorp.: c. 234-239. - ISBN 978-5-94434-172-3: 400-00.

5. Kopenes I'.B. u np. PacTeHneBoaCcTBO C OCHOBAMU CEJICKIIUM U CEMEHOBOJICTBA
: YueOnuk 1151 By3oB / Kopenes, ['puropuii Bacunbesud u np. ; [1..Iloaropusrii,
C.H.Illep6ak. - M.: Arpompomuznar, 1990. - 574 c.: un. - (Iloatnueckas
OoubMoTeuka mKoiabHUKa). - 16-00.

6.Tecns A.B. ®usuka nous [ DneKTpoOHHBIN pecypce] : yueb. mocooue / A. B. Tecns
; Tecnst A. B., OpeHOyprckuii rocy1apCTBEHHbIN YHUBEPCUTET. - OpeHOypr—

DNEeKTPOH. TEKCTOBBIE JaHHbIEe : OpeHOyprcKuii rocyJapCTBEHHBIN YHUBEPCUTET,
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2012. - 115 c. Pexxum JIocTyna:
http://H36.p¢h/catalog/000199 000009 02000015675/

9. IlepeueHnb pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHUKALIMOHHOM CETH
«/HTEpHET», HEOOXOAMMBbIX /1151 OCBOCHHS AU CHUILIUHBI

Ha (¢akynpreTe GYHKIMOHUPYET KOMITBIOTEPHBIM Kimacc. Jlmst wHTEpHET
nosib3oBatenent npu JI'Y paGotaet snekTpoHHass OMOIMOTEKA C JIEKIIMOHHBIM KypCOM
10 TOYBOBEJCHHUIO, PACTEHUEBOJACTBY, BKIIOYass B 0a3y  TECTOBBIX 3aJaHHUM IS
MIPOBEPKU 3HAHUM CTYAECHTOB.

1) www.eef.eu.int.www.priroda.ru.3aeKkTpoHHbIe 00pa30BaTeIbHbIE PECYPCHI
oOpazoBarenbHoro cepBepa JAI'Y dgu.ru. (y4eOHO-METOAMYECKHE KOMILICKCHI,
KOHTPOJIbHO-U3MEPHUTEIbHBIC MaTepPHalbl, 3JICKTPOHHBIC y4COHUKH, ydeOHBIC
mocoous).

2) AIIEKTPOHHBIE 00pa30BaTelIbHBIE peCypChl 00pa3zoBarebHOro ceprepa JAI'Y
edu.dgu.ru.(yueOHO-MeTOANUECKUE KOMILJIEKCBI. KoHTposibHO-U3MepUTENbHBIE
MaTepHaIbl,JICKTPOHHBIE YYCOHUKH, yueOHbIE TOCOOUS U JIp. ).

3) OJNeKTpOHHBIE 00pa3oBaTENbHBIE PECYPCHl PETHOHAIBHOTO PECYPCHOTO
ueHTpa ( yueOHO-METOUYECKHNE KOMIUIEKChI, KOHTPOJIbHO-U3MEPUTEIIbHBIE MATEPUAIIbI,
3NEKTPOHHBIE YYEOHUKH, y4eOHbIE TOCOOUS UAP.).

4) DnexkTpoHHBIE 00pa3oBaTeNIbHbIE PeCYpPChl HayYHOU Oubmotexku 'Y
(East

View Information, Bibliophika , Kuuragopn, eliibrary -20;9nektponnas 6ubianoTeka
Poccuiickoii HayuHo#t 6mbimoreku, Poccutickas PODU;

5) DOneKTpoHHbIE 00pa3oBaTeNbHBIE PECYpPChl  KOMIBIOTEPHOTO — Kiacca
ouosiorndyeckoro Qakynprera ( yueOHO-METOJUYECKHE KOMILIEKCHhI, KYpChl JICKIIHM,
y4eOHbIe MOCOOUs, KOHTPOJIbHO-U3MEPUTEIHHBIE MaTEPHAIbI, POTPAMMBI JTUCIIUATIIINH

U 1p.).
10. MeToauyeckne yKazaHus I 00y4aIOMIUXCS 10 OCBOCHUIO TUCUMILINHBI

[lepeuenp y4yeOHO-METOAMYECKUX M3JAHUM, PEKOMEHIYEMBbIX CTyACHTaM s
MOATOTOBKH K 3aHSATHSIM U BBITTOJTHECHUIO CAMOCTOSITEILHON pabOTHI:

-paboune TeTpaau CTYICHTOB; HAIJISIHBIE TIOCOOUS; CIOBapbh TEPMHUHOB MO TEMATHKE
JTVCHUTUIMHBL, TE3UCHI JICKIIHI;- TOUBEHHBIE 00pa3IbI.

Kaxaplii oOydaronuiicsi B TEUCHUH BCETO Tepuoga OOyYeHUU JOKEH IOJIb30BaThCs
WHMBUTYAIbHBIM JOCTYIIOM K 3JIEKTPOHHO-OMOJIMOTEYHBIM CHCTEMAaM U JIEKTPOHHOM
uHdopmarmonHon cpenoin JlarrorcynuBepcurera. B meTomuueckoM ImaHe mporiecc
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00y4YeHHUs] OCYILIECTBISCTCA BBIMOJHEHUEM 3aJaHUN  CaMOCTOSITENIbHOM  paboThI,
MOJIB3YSICh JOCTYIIOM K Yy4eOHbIM IUIaHaMm, pabo4yuM MporpaMMaM MO  JaHHOU
TUCITUTUIMHE, HWCIIOIB3Ysl  BBHINICTICPEUUCIICHHBIC JJICKTPOHHBIE 00pa30BaTeIbHBIC

pecypchl.

11. Ilepeyenr  MHGPOPMALNMOHHBIX  TEXHOJIOTMH, HCIOJb3yeMbIX IPH
OCYILIECTBJIECHHN 00pa30BaTebLHOI0 Mpouecca Nno AUCHUILUIMHE, BKIKYas
nepevyeHb NPOrpaMMHOI0 o0ecrniedeHns: U MHGPOPMAIMOHHBIX CIIPABOYHBIX

cHUCTEM

[Ipu BBIMONHEHHMHM y4YE€OHBIX HArpy3ok UM  00pa3oBaTENIbHBIX IPOTrpaMMm
IIPUMEHSIIOTCSI TEXHOJIOTMM: KJIACCHYECKas JIEKIMUS, WHTEPAKTHBHAs JICKIUSA C
UCIIOJIb30BaHUEM TPO(PECCHOHATBHOIO KOMIUIEKCa KOMIBIOTEPHON CHUCTEMBI
oOpaboTku Matepuana. [{ns nOpoBepku 3HAHUN CTYJEHTOB YCTHBIM OIIpoOC,
TECTUPOBAHUE, KOHTPOJbHBIE paOOTHI, JAEMOHCTpalusi TaOJWUIl U  PUCYHKOB.
Hcnonp3yroTcss TECTBl MO0 NPOWIEHHOW TEME, MYJIbTUMEIMMHBIE TEXHOJOTHWH,
COCTaBJICHHE M aHANU3 TaOJIML, CXeM, OObBIYHOE TECTHpOBaHHE W Jip. Baxubimu
COCTaBJISIOLIMMHU 3JIEMEHTAMU MH()OPMALMOHHBIX CIIPABOYHBIX CUCTEM SBIISIOTCS:

1. DnexTpoHHBIE 0Opa3oBaTeIbHBIE pecypchl oOpazoBaTeabHOro ceprepa 'Y
edu.dgu.ru (d7eKTpOHHBIE YYEOHUKH, Yy4deOHbIEe MOCOOMS TO OWOJOTHH,
MOYBOBE/ICHUIO, KOJIOTHH).

2. DneKTpOHHBIE 00pa30BaTeNbHBIE PECYPChl PETHOHATBLHOTO IIeHTpa rrt.dgu.ru
(KOHTPOTBPHO HW3MEPUTEIBHBIE MaTepuajbl, JJICKTPOHHBIC YYCOHHKH,
y4eOHbIe TOCOOUS IO OMOJIOTHH, TOYBOBEIACHUIO, YKOJIOTHH).

3. DnekTpoHHbIE o0Opa3oBaTenbHble pecypchl Hayunoit Oubnmoreku [AI'Y
(elibrary.ru), smexTpoHHast OounbamoTeka Poccwmiickoii
HallMOHAJIBHOW OMOJIMOTEKH, POCCUICKAs acCOIMaIis JJICKTPOHHBIX
ounbmuoTex. 12.

12. Onucanne MaTepuAIbHO-TEXHHYECKOW  0a3bl, HeoOXOAMMOW sl
OCylLIeCTBJICHUsI  00pa3oBaTeJIbHOIO  Ipomecca 10  JHCHUILUIMHE
OOyueHue CTYIEHTOB NPOBOAMUTCA B CHELMAIBHBIX IMOMEIICHUAX Kadeapsl
IIOYBOBEJICHMSI, TZI€ OTBEACHBI AYJUTOPHUM I NPOBEIECHHS BCEX BHUJOB
3aHATUHN. J{7151 ocylecTBIEHUsT 00pa30BaTENbHOIO IPOLECCa 10 AUCLHUIIIINHE «
ITouBOBeZIEHNE C OCHOBAMM PACTECHHEBOJCTBA» HCIIOJIB3YIOTCS:  -HOYTOYK,
MeIua-IpOEKTOp, 3KPaH;

- MporpaMMHOe obecrieueHue sl IEMOHCTPAIUU CIal-TIpe3eHTAIUH;

- UIHTEPHET MaTePHAJIbl; - TOYBEHHBIE 00Pa3IIhI;





