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1. eans aucMnIMHbI

[lenpt0 OCBOEHHSA JUCUUIUIMHBI «ATPOHOMUS» SIBJIIETCS BOCIMTAHME M IOJATOTOBKAa BBICO-
KOOOpa30BaHHBIX CIICIUATUCTOB BOOPYKEHHBIX TDIIYOOKMMH 3HAaHUSMH B 00JIaCTHU KOMIUIEKCa ar-
POHOMHYECKHX HAyK, pPa3BUTHE IMO3HABATEIBHBIX HHTEPECOB U TBOPYECKUX CIIOCOOHOCTEW CTY-IEHTOB.
JuctuninHa HampaBiieHa Ha (opMHUpOBaHWE OCHOB 3HAHUNM O TOYBAaX, 00 YCIOBHUSAX U (aKTOpax KU3HH
KyJbTYPHBIX PACTEHUH, a TAKXKE O TEXHOJIOTUAX UX BO3EIIBIBAHMUS.

2. IlepeyeHb IUIAaHMPYEMBIX Pe3yJbTATOB O0y4YeHHMs] MO0 MCUHMIJIMHE, COOTHECEHHBIX € IJIAHHU-
PYeMbIMH pe3yJIbTATAMM OCBOEHHS 00Pa30BATEIbHON MPOrpaMMbl

[Ipouiecc u3yyeHus: TUCHUILIMHBI HampaBlieH Ha GopmupoBanue cieayroumx kommerenuuii OIT BO
Y OBJIQJICHHUE CJICIYIONIMMHE PE3yJIbTaTaMU 00yUEHUS TI0 JUCIUILTUHE:

Kon u HanmeHnoBanue Kon u HaumeHoBaHue [lepeueHb MIaHUPYEMBIX PE3YyJIBTATOB
KOMITETEHIIUH MHJUKATOpa TOCTUKEHUS 00y4YeHUs IO TUCITUTIIINHE
KOMITETCHIIUH

T1K-3 Opranuzanus | [1K-3.2 Bener OCHOBHEBIE | 3HAET
BEJICHUS TEXHOJOTHUYECKHUE niporiecchl | OCHOBHBIE TEHACHIIMU Pa3BUTHS CEJIHCKO-TO
TEXHOJIOTUYECKOIO MIPOU3BOJCTBA IIPOJIYKTOB | XO35MCTBA, OCHOBBI IIOJIYYEHHUS BBICO-KUX H
npouecca B paMKax | [IMTaHUS U3  PACTUTEIBHOIO | 3KOJIOTHYECKU YUCTBIX ypOKacB
NPUHATON OpraHU3alllH | ChIPbS CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYD;
TEXHOJIOTUH TPOU3BOACTBA - OCHOBHBIE TEXHOJOTMYECKUE IPOLIECCHI
OPOJYyKTOB  IUTaHUA U3 MPOU3BOJACTBA  NPOAYKTOB  MHUTaHUSA U3
PaCTUTENBHOTO ChIPbS PaCTUTENBHOTO ChIPbA

CEIbCKOXO35MCTBEHHBIX KYJIbTYP

yMeeT

O60CHOBBIBATH TEXHOJIOTUYECKHE

TpeOOBa-HUSI K BO3/EIBIBAHUIO PACTEHUH C
LeNbl0  TOJIy4eHHS  ChIpbs  TpebdyeMoro
KauyecTBa;

- BBIIIOJIHATH OCHOBHBIE TEXHOJIOTUYECKHE
IIPOLIECCHI IPOU3BOACTBA MIPOAYKTOB IUTA-HUS
W3 PACTUTEIIBHOTO ChIPbs

BJIaJieeT HABBIKAMH

BIIAJETh BEJICHUEM TEXHOJIOTHYECKOTO
mpouecca B paMKax IPUHATOW OpraHu3aluu
TEXHOJIOTUH IIPOM3BOJICTBA MIPOJYKTOB
IIUTaHUS U3 PACTUTENBHOIO CBHIPBS

3. MecTo 1MCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl
JucrumninHa «ATpPOHOMUS» SIBJISICTCS] TUCIUIUIMHON (DaKyJIbTaTUBHONW YaCTH MTPOTPAMMBI.
N3ydyeHne qUCIUILINHBI OCYLIECTBIISIETCA B 6cemecTpe(-ax).

Jlis OCBOGHHS ITUCIHUIUIMHBI «ATPOHOMUS» CTYACHTHI HCIONB3YIOT 3HAHHS, YMEHUS M HAaBBIKH,
c(OpMHUPOBAHHEIC B MPOIIECCE U3YICHUS TUCIIUILINH:

[TummeBass MUKPOOHOIOTHS

IInmeBast xumMus

[Tporeccer 1 anmapaTthl MHAIIEBLIX TPOU3BOJICTB

TexHoJ0rMs MBA ¥ IUBHBIX HAIIUTKOB

AHanuTHyeckas XUMHs 1 (PU3UKO-XUMHUYECKHE METOJIbI UCCIICIOBAHUS

buoxumus

WNwxenepHast moAroToBKa

OO01mmast TEXHOJIOTHS OTPACITH

OcHOBEI OBOIICBOJICTBA




Temo- u xJ1ag0TEXHUKA

TexHonmornueckas MmpakTHKa

dusnyeckas 1 KOJUIOUAHASI XUMUS

ONEKTPOTEXHUKA U HIEKTPOHHUKA

BBeneHune B TEXHOJIOTHIO MPOAYKTOB TUTAHUS

I'puboBoacTBO

OcCHOBBI BUHOTPaapCcTBa

OcCHOBBI CaI0BOACTBA

O3HaKoOMUTENbHAS NTPAKTHKA

Oprannueckasi XUMust

Beenenue B npodeccuoHaIbHYIO AEATEIbHOCTD

OcHOBBI 0011IE# 1 HEOPTAHUYECKOW XHUMHUH

OcBoeHNe IUCHUIUTMHBI «ATPOHOMUS) SIBISIETCS HEOOXOIUMOW OCHOBOH JUISL TOCTIEIYIOIIEro
U3YyYEHHUS CIEYIONMX AUCIHIIINH:

buoTtexHonornyeckue 0CHOBBI TEXHOJIOTUHM OPOIUIBHBIX POU3BOACTB U BUHO/IEIINE

Hayuno-uccnenoBarenbckas pabota

[TpoMmBIIITIEHHOE CTPOUTENBCTBO U MHKEHEPHOE 000PYA0BaHUE

TexHonOrus KOKTEeIen

TexHonorus NpoAyKTOB MepepaboTKH BTOPUYHOTO ChIPbsS BUHOEIBYECKON MPOMBIIIIEHHOCTH

TexHomorus cnupTa U JUKEPOBOJAOYHOTO MTPOU3BOJICTBA

TexHOI0rus dK30TUYECKMX HAIUTKOB

Bunonenue 3apyOexHbIX CTpaH

BrinonHeHue u 3amura BbITYCKHON KBaTU(pUKAIIMOHHON padOThI

KoHTpoIIb TEXHOIOTMUECKOTO MpoLecca IPOU3BOACTBA

ITonroroBka K ciaye U ca4ya rocy1apCTBEHHOIO JK3aMEHa

[IpenauruioMHas NpakTHUKa, B TOM YHCJIE HAYYHO-HCCIEA0BaTeIbCKas padoTa

TexHos0rnM Npou3BOICTBa BUHOMATEPUAJIOB

4. O0beM IMCUMIUVIMHBI B 324YeTHBIX €IMHHMLAX € YKa3aHHEM KOJMYeCTBa AKAJAeMHYECKHX 4YAacCoB,
BbIIE€JIEHHBIX HA KOHTAKTHYI0 padoTy ¢ o0yuyamwmuxcs ¢ npenogaBarteneM (10 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 PAa00Ty 00y4aronuXcs

OOm1ast TpyIOEMKOCTh JUCIHUILTUHBI «ATPOHOMUS» B COOTBETCTBMHU C PabOYMM Y4eOHBIM IIJIAHOM U
ee paclpeielieHue 10 BIiaM paboT MpeICTaBIeHbl HIDKE.

KonrakTHas paboTa ¢ nmpernogaBaTeneM, Jac dopma
Tpynoemk Camocrosi- KouTposs IIPOMEKYTOUHOU
CCMeCTp OCTb JICK- IIPAKTUYCCKUEC na60paTopH1,1e TCJIbHAs pa- gac ’ arTecralnuu
Jac/3.e. 102078 3aHATUA 3aHATUSA 6ota, yac (dpopma
KOHTPOJIS)
6 72/2 14 22 36 3a
B T.U. YaCOB!
B UHTEPAKTUBHOM 4 4
¢dopme
IIPaKTUYECKOI 14 2 36
MIOJITOTOBKU
TpynoeMK BHreayanTopHas KOHTaKTHas paboTa ¢ MpernojaBaTeieM, yac/4ei
Cemectp 0CThb Kypcosas Kypcogoit Juddepenunposan Koncynpranuu
qac/3.e. pabora MPOEKT 3auer HBII 3a4eT nepes 9K3aMeHOM Irsamen
6 72/2 0.12




5. Conep:kaHue JMCHMILUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3iesiaM) ¢ YKa3aHHeM OTBe-
J€HHOT0 Ha HUX KOJIMYECTBA aKaJleMUYEeCKHX YaCOB M BHIOB Y4eOHbIX 3aHIATHIi

KonuuectBo yacos
Dopmst OrneHo4yHOC Kon
o CeMuHapCK - TeKyImETo CpeACTBO HMHIMKAT
MIPOBEPKH OpOB
No HaumenoBanue pasjena (9rama) | § HC 3aHATHA % KOHTPOJIS eap nLTpaTOB HOETPDK
- MPaKTUKU 3 o S ° ° 5 « | ycmeBaemocTH poc};merm CHISE
< 5 E 5 = £ & | npomexyrounoit A
o 5 2| ¢ MHUKaTOPOB | KOMIIETE
= 9 o} 15 5 8, aTTecTaluu . o
= z = 2 KOMIIETCHITUN 130007051
= Q. =
) s
g |°
= =
1 1 paznen. Beenenue B
© | arpoHOMHMIO
1.1. | BBemeHue B arpOHOMUIO 6 2 2 Cobecenosanue
ITouBoBeneHue u YerHslit onpoc,
1.2. " 6 6 2 4 KT 1 Tect
eIMopaIus
CobecemoBanue ,
1.3. | OcHOBBI 3eMiteenust 6 8 2 6 KT 2 Kownrponbhas
pabota, Tect
1.4. | OCHOBBI arpOXUMHUHU 6 4 2 2 YcTHBli onpoc
Tect, YcTHbIi
1.5. | OcHOBBI pacTeHHEBOJCTBA 6 12 4 8 KT 3 ompoc
CobecemoBaHue ,
1.6. | OcHOBBI cenexkuuu 6 4 2 2 36 Pedepar
IMpoMexyTouHast aTTecTalus 3a
Hroro 72 14 22 36
Hroro 72 14 22 36

5.1. JIeKUMOHHBIH KypC ¢ yKa3aHHMeM BHI0B HHTEPAKTHBHOI ()OPMBbI NIPOBeIeHUs 3aHATHI

Bcero
Tema nexmun (v/vmm 4acon / qéCOB
HAaUMEHOBAaHHE pa3zen)
(BHL HHTEPAKTHBHOM (OpMBI ConeprxkaHue TeMbl WHTEPAKTUBHBIX
P op (w/mnu paznena) 3aHATUIN/
MIPOBEJICHUS 3aHATH )/
MpaKTUYECKast
(mpakTuyeckasi NIOArOTOBKA)
[IOJATOTOBKA
BBejeHIE B arPOHOMHIO BBenenue B arpoHOMHUIO 2/2
ITo4yBoBeEHME U IToyBoBeEHME H 2
METUOPaLUS MEIHopanusA
OCHOBBI 3eMJICIETHS OCHOBBHI 3eMIeICITHS 2/2
OCHOBBI arPOXHMHH OCHOBBI arpOXUMUU 2/2
OCHOBbI PacTEHHEBOCTBA OCHOBBI pacTEHHEBOJICTBA 4/-
OCHOBBI CENICKIIHH OCHOBBI CEIEKIIHN 2/-
HUrtoro 14




5.2. Cemmnnapckue (mpakTHyeckHe, Ja00paTOPHbIE) 3aHATHS € YKa3aHHEM BHIOB IPOBeJAeHHS

3aHSATHI B MHTEPAKTUBHOM (popme

Bceero,
. 4acoB / YaCOB MHTEPAKTUBHBIX
HaumenoBanue @OopMBI IPOBEICHUS U TEMBI 3aHITHI o
. 3aHATHI/ IpaKTHYeCKast
pasnena (BUI MHTEPAKTUBHOM (hOPMBI TPOBEICHHS HO/TOTOBKA
MUCIUAILINHBI 3aHATHN )/(TIpaKTUYeCKasi TOJrOTOBKA)
BUJT Yachl
ITouBoBenenue u ITouBoBeneHue u N 4/-/4
MeIHopaLus MENHOpaALUs P
OcHOBBI 3eMJIeIeIHS OcHOBBI 3eMJIe IS Ip 6/-/6
OCHOBBI arpOXUMHUHU OCHOBBI arpOXUMHUHU IIp 2/-/2
OCHOBBI
OCHOBBI pacTEeHHEBOJICTBA Ip 8/-/8
pacTeHHEBOCTBA
OCHOBBI CeJIEKIIMU OCHOBBI CEJEKIIMH Ip 2/-/2

5.3. KypcoBoii npoexT (padora) yueOHBbIM IJIAHOM He MPexyCMOTPEeH

5.4. CamocrosiTeibHasi padoTa o0y4aromerocs

TeMbl caMOCTOSTENHHONU PabOTHI

K TeKyIIEeMYy
KOHTPOJIIO

36




6. Ilepeyenb y4eOHO-METOAUYECKOr0 oO0ecredeHHs JI CAMOCTOSITE/IbLHOH PadoThl 00y4aromuxcs 1o
AUCHUILINHE

VYyebHO-MeTOAMYECKOE  O0OECTeUeHne I CaMOCTOATEIbHOW  paboThl  O0ydaromierocss 1o
TUCHUIUIMHE «ATPOHOMHS» pPa3MEIIeHO B JJEKTPOHHOW HH(OpPMAIMOHHO-00pa30BaTeNbHON  cpe-nie
VYHuBepcurera M JOCTYMHO JJsi OOyd4aroulerocss 4epe3 €ro JIMYHbIA KaOMHET Ha caiiTe YHHBEpCUTETaA.
Y4ebHO-MeTonueckoe odecrneueHne BKII0YaeT:

1. PaGouyto nporpaMmy JUCIUIUINHBI « ATPOHOMUS.

2. MeTtonudeckue peKOMEHAAINN 110 OCBOSHUIO AUCIUITUHBI « ATPOHOMUSI.

3. Meroanueckue peKOMEHAAIUH Ui OPTaHW3aldU CaMOCTOSTEIBHON paboThl 00ydaromerocs I1mo
JTUCIUILTNHE K ATPOHOMUSTY.

4. Metoauyeckre peKOMEH AU 110 BBITIOJIHEHUIO TUCEMEHHBIX pa0oT (KOHTpOJIbHAsS paboTa).

5. Meronuyeckie pPeKOMEHAAIMHU IO BBIMOJHEHUIO KOHTPOJIBHOM pabOThl CTYACHTaMU 3a0YHOU
($hopMbI 00yueHHUS.

Jlis  yCHemrHoro OCBOEHUSI JIUCHUIUIMHBI, HEOOXOJUMO CaMOCTOSITENIbHO JETalbHO HW3YYHTh
MPEJICTABICHHBIC TEMBI TI0 PEKOMEHTyEeMbIM UCTOYHHKAM HH()OpMAIIHH:

PexomeH1yeMble HICTOUHUKU UH(OpMaIK
(Ne uctouHmka)

Temnbl AJI1 CaMOCTOATCIIBHOI'O U3YUYCHUSA

/i OCHOBHast JOTIOJTHUTEIbHAS METO/. JIUT.

(w3 1.8 PITJI) (u3 1.8 PILJT) (w3 1.8 PITJI)

1 OCHOBBI CEJIEKIIUN

7. MDOoHJ OUEHOYHBIX cpeacrs (OHeHOqHI)IX MaTepHaJIOB) AJisi NMPOBECIACHUSA HpOMe)KyTOqHOﬁ aT-
TeCTallun OﬁyanOH.[I/IXCﬂ Mo JTMCIHUIIVINHE «Al"pOHOMI/IH»

7.1. IlepeyeHb WHAMKATOPOB KOMIETEHHHH ¢ yKa3aHHeM 3TanoB HX (OPMUPOBAHHMS B mpoiecce
OCBOEHHUS 00pa30BaTEIbLHOI MPOrPaMMBbI

JMCIUIINHBL/37€MEHTHI
MIPOrpaMMBl (TIPaKTHKH, 1 P 3 4
I'UA), yuacTBylomue B
(hopMHpOBaHUY UHIUKATOPA
KOMITETEH-1IUH 1 2 3 4 5 6 7 8

WNunukaTop KoMIeTeHIUN
(kxon u coneprKaHue)

BrorexHomornueckne
OCHOBBI TEXHOJIOTHHI
OpOIMIIEHBIX POU3BOJICTB H
BUHOJEIINE

BBCZ[GHI/IG B TCXHOJIOTHIO
MPOAYKTOB IIUTAHUA

BuHopenme 3apy0exHbIX
CTpaH

I'puboBoaCTBO X
[IK-3.2:BefieT ocCHOBHbIE WHxeHepHas NOATOTOBKA X X X
TEXHOJIOTUYECKUE 06111,351 TCXHOJIOI'HS OTpaciin X
IPOILIECCHI POM3BOICTBA O3HaKOMHTENbHAS TIPAKTHUKA X
NpOAYKTOB NNMTAHUA U3 OCHOBBI BUHOTPAJapCTBa X
PaCTHTEJIBHOTO ChIPhA OCHOBBI OBOIIEBOICTBA X

OCHOBEI CaJ0BOJICTBA X

IIporpammupoBanue
YPOKaeB II0A0BO-STOIHBIX X
KYJIBTYD

[IpoextupoBanue u
obopynoBaHue X X X
TEXHOJIOTHYECKUX 00HEKTOB

IIpoexTHO-TeXHOIOTNYECKAast
MIPaKTHKa




JMCIUIIINHBL/37IEMEHTHI
MPOrPaMMBI (TIPAKTUKH, 1 2 3 4
I'"A), ygacTBytomue B
(hopMUpOBaHUH HHANKATOPA
KOMITeTCH-1IH 1 2 3 4 5 6 7 8

WHauKaTop KOMIIETCHIUH
(xom 1 conepkaHue)

IIpomblnieHHOE
CTPOUTEINILCTBO U X
HHXEHEepHOe 000pYyI0BaHHE

IIpomuecce! u anmapatsl
MMUIIEBBIX IMTPOU3BOACTB

TexHonoruu nepepadboTku
NEPBUYHOTO BHHOJEINS

Texuonorun IIPpOU3BOACTBA
BUHOMATCPUAIIOB

TexHnonornueckas IMpaKTHUKa X X

TexHonoruueckue 100aBKH U
YILYUILUTENN IS
IIPOU3BOJICTBA IIPOAYKTOB X
NIUTaHUS U3 PACTUTEIIBLHOIO
CBIPbs

TexHoiorus
0€e3aJIKOrOJILHBIX U X
JIe4eOHBIX HAITUTKOB

TexHonorus OpoAMIBHBIX
IIPOU3BOJICTB M BUHOIENINE

TexHONOTHS KOKTEHIEH X

TexHonorHs NTHUBA ¥ TUBHBIX
HaIITUTKOB

TexHoorus NpoayKTOB
nepepaboTKu BTOPHYHOTO
CBIPbS] BUHO/AEIbUECKON
IIPOMBIIIJICHHOCTH

Texnonorus cryupTa u
JIMKEPOBOAOYHOT'O X
IMpOU3BOACTBA

TexHoJIOTHS YK30TUYECKUX
HAIIUTKOB

7.2. Kputepuu H ImKajJdbl OLEHUBAHUS YPOBHSI YCBOEHHUSI HHAMKATOPA KOMIIeTEeHUMH, ompese-
JISIONIHE TPoueayPbl OlleHUBAHUS 3HAHU, YMEeHHUI, HABBIKOB M (MJIH) ONBITA 1eATEJIbHOCTH

OrneHka 3HaHUM, YMEHUW W HABBIKOB M (WJIM) ONBITA JEATETBHOCTH, XapaKTEPU3YIOIIMX STaIlbI
(hopMUpOBaHHS KOMIETCHIIMNA MO AUCIHUILTUHE «ATPOHOMHUS» MPOBOAMUTCA B (OopME TEKYIIETO KOHTPOJS U
MMPOMEXKYTOUHON aTTECTAIUH.

Texymuii KOHTPOJIb TMPOBOAMTCS B TEUEHUE CEMECTPa C LEJIbI0 OMNpPEAENICHUs YpPOBHS YCBOEHUS
oOyJaromuMucs  3HaHUW, (QOPMUPOBAHUS YMEHMM W  HABBHIKOB, CBOEBPEMEHHOTO  BBISIBICHUS
npernojaBaTeNieM HEAOCTAaTKOB B MOATOTOBKE OOYyYaIONUXCS M TPUHATUS HEOOXOOUMBIX Mep Mo eé
KOPPEKTUPOBKE, a TaKXe JJII COBEPIICHCTBOBAHUSA METOAMKHA OOY4YEHUs, OpraHH3allud Y4eOHOU paboOThI U
OKa3aHUsl MHAUBHIyaIbHOM MOMOIIK 00y4aromeMycs.

[TpomexxyTouHast aTTecTalus MO AUCIUILUIUHE « ATPOHOMHUS TIPOBOJIUTCS B BUIE 3aYeT.

3a 3HAHUS, YMEHUS U HaBBIKU, IPHOOPETEHHBIE CTYACHTAMU B MEPUOJ UX OOyUEHUSs, BHICTABISAIOTCS
oneHku «3AUTEHO», «HE 3AUTEHO». (wm «OTJIMYHO», «XOPOILIOy», «YJOBJIIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIBHO» nns nuddepeHnnpoBaHHOro 3a4eTa/sK3aMeHa)

Jlst onleHUBaHMs 3HAHWM, YMEHUMN, HAaBBIKOB U (WJIM) OIBITA JEATEILHOCTH B YHUBEPCUTETE MPUME-
HsieTCs OaluIbHO-PEUTHMHTOBAsE CHCTEMa OIICHKHM KadecTBa OCBOEHHUS 00pa3oBaTeNbHON MpPOTrpaMMBbl.
OrneHKa TPOBOIUTCS TIPH MPOBEJICHUN TEKYIIETO KOHTPOJSL YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIIUMA
oOydaromuxcsi. PelTuHroBass olleHKa 3HAHUW SBJISETCS HWHTETPUPOBAHHBIM I[IOKA3aTENIeM KayecTBa
TEOPETHYEC-CKUX U IPAKTUYCCKUX 3HAHUN U HABBIKOB CTYJCHTOB I10 JUCIUTUIMHE.



CocTaB 0a/111bHO-PEHTHHIOBOI OLIEHKHU CTY/IeHTOB 04HOI (hopMBbI 00yUeHH S

s ctyaeHToB o4HOW (PopMBl OOy4YEHHS 3HAHUS MO OCBAaWBAaEMbIM KOMIETCHIUSM (OPMHUPYIOTCS
HA JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHUAX, 4 TAKKE B IIPOLIECCE CAMOCTOATENBHON OATOTOBKH.

B cooTBeTcTBHM C 0aMIBHO-PEUTUHTOBOM CHUCTEMOW OIEHKH, MPUHITONH B YHHUBEPCUTETE CTYICHTAM
HAYHUCIISIOTCS 0aJuTbl IO CIICAYIONINM BUIaM paboT:

. MakcumaibHOe

Ne xoHTpONBHOM OneHoYHOE CPEeNICTBO Pe3yIbTaTOB MHAUKATOPOB JOCTHUKCHHUS

TOYKH KOMIIETEHIINI KOTMHCCTBO

0amioB
6 cemecTp

KT 1 YcTHBINM onpoc 0

KT 1 Tect 0

KT 2 CobecenoBanue 0

KT 2 KonrtposbHas pabora 0

KT 2 Tect 0

KT 3 Tect 0

KT 3 YcTHBIN onpoc 0
Cymma 0a/1710B 110 HTOraM TeKyIIero KOHTpoJIst 0
[Tocenienne NEKIMOHHBIX 3aHATHIA 20
ITocenienne npakTHYECKUX/Ta00paTOPHBIX 3aHATHI 20
Pe3ynbraTHBHOCTH pabOTHI Ha MPAKTHYECKUX/Ta00paTOPHBIX 3aHSATHIIX 30
Hroro 70

. OueHouHOE CpencTBO MaxkcumanbHoe

No KOHTpOJIBLHOM N

UK pe3yJIbTaTOB UHIUKATOPOB KOJIMYECTBO Kputepuu onieHKH 3HaHUN CTYJIEHTOB

JOCTH>KEHUI KOMIETEHIUI 0aoB
6 cemecTp

KT1 YcTHbll onpoc 0

KT1 Tect 0

KT 2 Co0OecenoBanue 0

KT2 KonTponbhas padota 0

KT 2 Tect 0

KT3 Tect 0

KT3 VYcrHblit onpoc 0

Kpurtepuu u mkaiabl oieHMBaHUS YPOBHSI YCBOGHHUS HHIMKATOPa KOMIeTeHIMii

IIpu npoBeneHHMM HUTOrOBOM arTecTaluu «3adeT» («Iu(@epeHIMPOBAHHBIA 3a4eT», «IK3aMEH»)
NPENoAaBaTeNl0 C COIJIACHSl CTYJCHTA pa3peIlaeTcs BBICTABIATH OLECHKH («OTIMYHO», «XOPOIIOY,
«yIOBJIETBOPUTENBHO», «3a4eT») IO pe3ysbTaTaM HaOpaHHBIX OalloB B XOAE TEKYLIEro KOHTPOJISA
yCIIEBaEMOCTH B CEMECTPE T10 BBIIIE TIPUBEACHHON IIKAJIE.

B ciaydae oTtkasa — cTyneHT caaer 3ader (AuddepeHurpoBaHHbIN 3a4eT, 3K3aMEH) MO MPHUBEIECHHBIM
BEINIIC BOTIpOCcaM W 3aiaHusM. MToroBas ycmeBaemocTh (3adeT, nuddepeHIMpOBaHHBIA 3a4eT, 3K3aMeH) He
MOXET OLICHMBAThCS HIKE CYMMBI OaijoB, KOTOPYK CTYJEHT HaOpaJ [0 WTOraMm TeKyleh u
MIPOMEKYTOYHON yCIIEBAEMOCTH.

IIpu cnaue (3auera, nudQepeHIMPOBAHHOIO 3a4eTa, HJK3aMEeHa) K 3apabOTaHHbIM B TEYEHUE
CeMecTpa CTyJEHTOM OailaM NpUOaBISAIOTCS Oauibl, TMONyYeHHBbIe Ha (3adere, AudQepeHnrpoBaHHOM
3ayeTe, 3K3aMeHe) U cyMMa OalljIoB IEPEBOIUTCS B OLICHKY.




Kpurtepun u mkaJjibl OLLeCHUBAHUS OTBETA Ha 3a4eTe

[lo nucuumuiiHe «ATpOHOMHS» K 3a4eTy JOIMYCKAIOTCS CTYJAEHTHI, BBINOJHUBIIME M CHABIINE
NpakTU4YeCKue paboThl MO JUCHUIUIMHE, MMEIOLIME eXEMECSUYHYI0 aTTecTaluio U 0e3 NpUBsA3KEe K
HaOpaHHbIM Oaymam. CryzaeHTaM, HaOpaBmMM Oosee 65 0ayuioB, 3a4eT BBICTABISETCS IO pe3yibTaTaM
TEKyLe ycleBaeMOCTH, CTYACHThl, He HalOpaBmme 65 OaiaoB, cHAlOT 3a4eT MO  BOIpOcaM,
npenycmorpeHHsiM  PITJ[. MakcumanbHas cymMma OaijioB 1O TNPOMEXKYTOYHOW aTTecTaluu (3adery)
ycTaHaBiuBaeTcs B 15 6amios

Bompoc 6unera Kommgectso 6aiioB
Teopetnueckuii Bonpoc 05
3amaHus Ha IPOBEPKY YMEHUH 05
3anaHus Ha IPOBEPKY HABHIKOB 1o 5

7.3. IlpuMepHbIe OLCHOYHbIC MATEPHAJIbI AJIS TEKYILIer0 KOHTPOJIS YCHEBAEMOCTH H IIPOMEKY-
TOYHOH aTTEeCTALMH M0 UTOTaM OCBOCHHUS JUCHHUILUINHBI KATPOHOMMSD)

[IpumepHBIe BOMIPOCHI sl cOOece10BaHUS

1. ATpoHOMHS KaK HayKa M OTpacilb C/X IPOU3BOJICTBA

2. VYuensie Havama XX B. (H. W. BaBumos, B. P. Bumbsmc, B. B. Jlokyuaes, [[. H.
[IpsHUIIHKKOB)

3. CoBpeMeHHOE COCTOSIHUE M TIEPCTICKTUBA PA3BUTHS BEYIIMX OTpaciield ¢/X MPOU3BOICTBA

4. ITouBsl CtaBpononbekoro kpas. BoHUTHpPOBKa MOUB.

5. OCHOBHBIE 3aKOHEI 3€MJIE€IEIINS.

6. Knaccudukaiusi TONEBBIX KYJIbTYP, IPUHIUIIBI KIACCUPUKAIIUH.

7. [loHsiTHE TEXHONOIMM  BO3JAEJBIBAHMSA TOJEBBIX KyJbTYp. 3ajaud, pelIaeMble
TE€XHOJIOIMYECKUMU IIPUEMAMHU.

8. LleHTpBI MPOUCXOKAEHUS MOJNEBBIX KyIbTyp. Kiaccudukarys noaeBox KyabTyp?

9. [TpuunHbl THOETH O3UMBIX KYJbTYp. [IpreMbl mpenoTBpamaronye 1eiCcTBUE HeraTuB-HBbIX
(hakTOpoB B IEPUO/ IEPEIUMOBKHU?

10. PackpoiiTe 0COOEHHOCTH CTPOCHHUS XJEOHBIX 3J1aKOB. AHATOMHYECKOE CTPOEHHE 3ep-
HOBKH.

11. KakoBbI OMoorrueckrie OTIMYus XJIeO0B MepPBOii U BTOPOI rpymbl?

12. HazoBure 3ransl opranorenesa?

13. [lepeuncnure ocHOBHBIE (pa3bl POCTA U PA3BUTHUS 3€PHOBBIX KyJIbTYp?

14. JlaliTe XapaKTEpUCTUKY pPaCTUTEIbHBIX Macel?

15. Ha3zoBute rpymnms! 3epHOO000BBIX IO OTHOLIEHHIO K (paKTOpaM cpesibl?

HpI/IMCpHBIC MPAKTUKOOPHUCHTUPOBAHHBIC 3aIaHUA JJI TCKYIICTO KOHTPOJIA

1. CocTaBUTh TEXHOJOTHIO BO3JENIBIBAHUS TOpOXa B 3aBUCHUMOCTH OT IIOYBEHHO-
KJIMMaTHY€CKOHN 30HbI

2. CocTaBUTh TEXHOJIOTHIO BO3/ENIBIBAHUS COM B 3aBUCUMOCTU OT MOYBEHHO-KIMMAaTHYECKON
30HBI

3. CocTaBUTh TEXHOJOTHIO BO3JEIBIBAHUA COPro B 3aBHCHUMOCTH OT [TOYBEHHO-
KJIMMaTHY€CKOHN 30HbI

4. CocTaBuUTh TEXHOJIOTHIO BO3JENBIBAHUS MPOCO B 3aBUCUMOCTH OT IOYBEHHO-
KJIMMaTHY€CKOHN 30HbI

5. CocTaBUTh TEXHOJIOTHMIO BO3JEIBIBAHMS puUca B 3aBUCUMOCTH OT IOYBEHHO-
KJIMMaTH4€CKOHN 30HbI

6. CocTaBUTh TEXHOJIOTUIO BO3JEIBIBAHUS TPEYUXH B 3aBUCUMOCTH OT IIOYBEHHO-
KIIMMaTH4€CKOHN 30HbI

7. CocTaBUTh TEXHOJIOTUIO BO3JEJIBIBAHUS IOJICOJIHEYHHKA B 3aBUCUMOCTU OT IOYBEHHO-
KIIMMaTH4€CKOHN 30HbI

8. CocTaBUTh TEXHOJIOTHIO BO3/ENBIBAHUS O3MMOM MUICHUIIBI B 3aBUCUMOCTH OT ITOYBEHHO-
KIIMMaTH4€CKOHN 30HbI

9. CocTaBUTh TEXHOJOTHIO BO3JEJBbIBAHMS SPOBOIO SUMEHS B 3aBHCHUMOCTH OT IOYBEHHO-
KIIMMaTH4€CKOHN 30HbI

10. CocTaBUTh TEXHOJIOTUIO BO3ZEJIBIBAHUS CaXapHOW CBEKJIBI B 3aBUCUMOCTU OT IOYBEH-HO-

KJIMMaTHYECKON 30HBI



Temartuka pedepaToB, TOKIAI0B C MPE3EHTAINEH, cTaTei

Nk W=

nercg?

*

9.

10.
HUU?

11.

12.

13.

[TonsiTre 06 3po3un nouBsl. Busl BOAHON U BETPOBOI 3pO3UU.

Onpenenenue CTENEHU 3pOJUPOBAHHOCTH I10YB.

KynpTypbl 4yBCTBUTENBHBIE K IOUBEHHON 3PO3HH.

Meponpusitus o 6ops0e ¢ BOJHOM 3po3uelt (OpraHn3aluoHHbIe, arPOTEXHUYECKHUE)
[TonsiTre nouBsl. Posib MOUBBI B ¢/X MPOU3BO/ICTBE.

O06pa3zoBaHue MOYBbI, (PAKTOPBI TOYBOOOPA30OBAHMS.

Kak 0003Ha4atoT MOIIHOCTb OT/IENbHBIX TOPU30HTOB MOYBBI, B KAKUX Ipe/eaax OHa Kojeo-

Tunsl c10KeHUS TOYB U UX CBSI3b C MEXaHWYECKUM COCTaBOM MATEPUHCKOW IMOPOJIBI.
Kakue BKItOYE€HUS 1 HOBOOOpA30BaHUS MOTYT IIPUCYTCTBOBAThH B MOYBE?
[TouBBl ¢ Kakol CTPYKTYpOW SIBISIOTCS HauOoJiee IIEHHBIMH B arpOHOMHYECKOM OTHOIIIE-

Urto npeacTaBisitoT cOO0H MEXaHUYECKUE IIEMEHTHI IT0UBbI, KAKOBBI UX pa3MephI?
[Touemy mouBa siBsieTCs TpexdazHoii cucTeMoii?
Kak paccuutaTh INIOTHOCTB MOYBBI U IJIOTHOCTH €€ TBepaoil (a3bl? O 4eM CBUAETEIbCTBY-

0T JaHHBIC ToKa3aTein?

14.
HUI?
15.
16.
17.
18.
19.
20.
21.
22.
HUKOB)
23.
24.
25.
26.
27.

B kakux ¢opmax cymectByeT Boja B nouse? Kakas Boja siBisieTcst JOCTYIHOM AJisl pacTe-

Kak omnpenenstor nojeByro BJIaKHOCTb U 3arac MPOIyKTUBHOW BJIard B MOYBeE?

[TonsiTue o mennopauuu. TUnbl METUOPATUBHBIX MEPOIPUSITHI.

3agaun U crocoObl XUMUYECKON METHOpaIiH.

I'unpomenuopanust — nprueMbl OPOLIEHUS U OCYIICHUS 3€METIb.

KynbryprexHuueckue MEPONPUATHUS 110 YIYUIICHUIO IIOCEBHBIX YTOIMM.

Llenn ncnonb30BaHUS M TUIIBI JIECOHACAKICHUM.

ATpPOHOMUS KaK HayKa M OTPacib C/X MPOU3BOJICTBA

Yuensle Hayana XX B. (H. W. BaBunos, B. P. Bunbsamc, B. B. Jlokyuaes , 1. H. [Ipsaum-

CoBpeMeHHOE COCTOSIHIE U NePCIEeKTHBA Pa3BUTHsI BEAYILIUX OTpaciel ¢/X MpOUu3BOACTBA
[TouBsl CtaBpononbekoro kpas. BOHUTHpPOBKa MOUB.

OCHOBHBIE 3aKOHBI 3€MJICJIENHS.

Knaccugpukanust moneBbIX KyJIbTYp, MIPHHLIUIBI KIaCCU(UKAIHH.

[TonsiTHE TEXHOJIOTUN BO3EIIBIBAHUS MOJIEBBIX KYJbTYp. 3a/auy, pellaeMble TEXHOIOIHYE-

CKHMMHU ITPpUCMaMH.

28.
29.
30.
31.
32.

CTBOJI TEXHOJIOTUH U OCOOEHHOCTH AI'POTCXHUKHU OTACJIBHBIX KYJBTYP.

TexHonoruu IMPUTOTOBJICHUA AJIKOT'OJIBHBIX HAIIUTKOB W3 CBIPbA MOJICBBIX KYJIBTYP
TexHonornu IMPUTOTOBJICHUA 0€3aJKOrOILHBIX HAITUTKOB W3 CBIPbA ITOJICBBIX KYJIBTYP
3aﬂaq1/1 CCJIICKIIMU U CCMCHOBOACTBA.

OCHOBHBIE TIOHSATHUS CCJICKIUMKU W CCEMCHOBOJICTBA: COPT, COPTOUCIIBITAHUC, COPTOCMCHA,

COPTOOOHOBJICHHUE, PAiOHUPOBAHNE COPTOB.

33.
34.
35.
36.
37.
38.
39.
40.

CopToBbIE U TOCEBHBIE KAYECTBA CEMSIH.

[Ipu3Haky ¥ CBOMCTBA pACTECHUN.

Oranel pa3BUTHSA CENEKINU

[TonsiTue rereposuc

[TonsTre nonumuonaus

I'ubpunuzanus, ordop

OuncTKa, COPTUPOBKA U CyIIKAa CEMSIH, TOATOTOBKA CEMSIH K IIOCEBY.
Texnonorust yoopku ypoxkas. [lyTu CHIDKEHHS] TPaBMUPOBAHUS CEMSIH.

No KOHTPOJILHOU TOYKH
OneHoYHOE CPesICTBO Pe3yIbTaTOB UHAUKATOPOB
JOCTUKEHHS] KOMITETEHIIUI MaxkcuManb-HOE KOJIN4e-CTBO OaJioB

1.

Bompocs! k ko/10kBUyMy 1o Teme 1, 2 20



2. Bomnpocs! k xoimokBuymy 1o teme 3, 4 20

3. Bomnpocsl k komokBuyMy 1o teme 5, 6 20

CyMMa 0asuioB 10 UTOTaM TEKYIIEro KOHTPOJIS 60

AKTHUBHOCTb Ha JICKIIMOHHBIX 3aHSATUSIX 10

Pe3ynbratuBHOCTH pabOTHI HA TPAKTUYECKUX 3AHITHSIX 15

[ToompurensHple Oayuibl (HamUcaHwe cTaTei, pedepaToB, MOKIAZOB, ydyacTHE B KOHKypcax,
no0e/pl Ha OJTUMMITNA/IAX, BBICTYIUICHUS HAa KOH(DEpEeHIUIX | T.1.) 15

HUroro 100

Ne KOH-TpOJIBHON TOYKH
O1leHOYHOE CPENICTBO PE3yJIbTaTOB UHAMKATOPOB JOCTUKEHUS
KOMIIETEHIINHN Makcumanbaoe

KOJIMYECTBO
1. KomnokBuywm no remam 1, 2, 3, 4,5, 6 30

2. KonTposnbpHas To4ka 1o BCeM TeMaM JUCHUILIHHBI 30

CyMMa 0asuioB 1Mo UTOTaM TEKYIIEro KOHTPOJIS 60

AXTHUBHOCTB Ha JICKITHOHHBIX 3aHSATHAX 10

Pe3yapTaTHBHOCTE pabOTHI Ha MPAKTUIECKUX 3aHITHIX 15

[ToompuTenpHbie OauTbl (HaUcaHue crtaTel, peeparos, JOKIANA0B, yIacTHE B KOHKypCax,
mo0e bl Ha OJTUMITHA/IAX, BBICTYIUICHUS HAa KOH(DEPEHIUAX U T.1.) 15

Hroro 100

8. IlepeyeHb OCHOBHOW U [ONOJHUTEJIbHOH Y4YeOHOH JHTepaTypbl, HeOOXOAMMONl /I OCBOEHHS
AUCUHMILTUHBI

a) llepeyeHb OCHOBHOW M JIONOJHUTENBHOM Y4eOHOM mHUTEpaTypbl, HEOOXOOUMOW [JIsi OCBOEHUS
JUCLUTIINHBI

9. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEICEKOMMYHMKAUIMOHHOH cetn «HWHTepHeT», HE00X0-
AUMBIX /ISl OCBOEHHU S TUCHHUILINHBI

Ne

HaumenoBanue pecypca cetu « UHTEpHET» DneKTpOHHBIN ajpec pecypca

10. MeTonnuyeckue ykazanus AJs 00y4al0IMXCs M0 OCBOCHHUIO TN CHUTITTUHbI

®I'BOY BO CTABPOIIOJIbCKUN TOCYJAPCTBEHHBIN
ATAPHBIM YHUBEPCUTET

Y4eOHO-MeTOINYEeCKOe MOCOOHE 10 arpOHOMHHU
K J1a00paTOPHO-TIPAKTHYECKUM 3aHITHIM
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TEMA 1. MOP®OJIOTUYECKHUE ITPU3HAKU I1TOYB 4

TEMA 2. ®DU3NYECKUE U ®U3UKO-MEXAHUYECKUE CBOMCTBA ITOYBBI 10
TEMA 3. BOJHBIE CBOMCTBA ITOYBEL 14

TEMA 4. COPHBIE PACTEHUA U MEPBI BOPbbbI C HUMU 17

TEMA 5. CEBOOBOPOTEI 22



TEMA 6. KTACCU®UKAILIMA TTOJIEBBIX KVJIBTYP. POJAOBBIE OTJIMYMA XJIEBOB 1 U 2
I'PYIIII 24

TEMA 7. CTPOEHMUE 3JIAKOBOI'O PACTEHUA 27

TEMA 8. IIIIEHUIIA 29

TEMA 9. AYMEHb 31

TEMA 10. KYKYPV3A 34
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TEMA 1. MOP®OJIOTUYECKHUE ITPU3HAKU ITOYB

Lenp 3ansTust: W3yunTts BakHeimue Mopdosiorndeckue NpU3HAKK TOYBBI (CTPOCHHE, MOIIHOCTb,
OKpACKy, CIIO’)KEHUE, CTPYKTYPY).

B pesynbrare 1noyBooOpazoBaTENBHOIO IpoLiEcCa M3 MATEPUHCKOM MOYBOOOpa-3yIOUIEl IOPOJIb
cnabo 3aTpOHYTON MOYBOOOPA30BaTENbHBIM IMpoIleccoM (POpMHUpPYETCsl HOBOE MPUPOJHOE Teno MmouBbl. OHa
npuoOpeTaeT psAa BaXKHBIX CBOWCTB M NPU3HAKOB, B HEW 00pa3yrOTCs HOBBIC BEIIECTBA M COCAMHEHUS,
KOTOPBIX HE OBLJIO B MAaTEPUHCKON MOPO/IE.

[TouBa pacuieHsieTcsl Ha T€HETHYECKHUE TOPH3OHTHI U MPHOOPETAET TOJIBKO €l MPHUCYIIHNE BHELIHHE,
Wi Mopdonoruyeckue MpU3HaKU. K Mopdonornueckum mnpu-3HakaM MOYBBI OTHOCATCS CTPOECHHE,
T.C. PaCWICHCHHOCTb €€ Ha TI'CHCTUYCCKUC TOpHU-30HTHI, MOIOMHOCTbH IIOYBbBI W OTICJIBHBIX TOPHU30HTOB,
OKpacka, clokeHHe U CTpykTypa. OHU JeKaT B OCHOBE IIOJIEBOIO OOCHeOBaHUA, KiIacCUPUKAIUU U
HU3YyYCHUS ITOYB.

Mopdonornyeckue mTpU3HAKM W MEXaHUYECKHH COCTaB OTpakaloT OCHOBHOE HalpaBJeHHE
MMOYBOOOPA30BATEILHOTO TIPOIlecca U CIIyXKAaT BaXKHBIM TOKa3aTeJeM YPOBHS ILIOMOPOAHUS U OCHOBHBIX
(U3UKO-MEXaHUYECKUX, TEXHOJIOTMYECKUX U arpOXU-MUUYECKUX CBOMCTB MOYB.

1. Crpoenue nouBsl, wiu auddepeHnuanys ee Ha OT/IeNbHbIe TOPU30HTHI

B mnouBe pa3znuyaOT HECKOJIBKO TOPHU30HTOB, KOTOPHIE B CBOIO OYEpeAb MOKHO MOJpa3fesiuTh Ha
MOATOPU30HTHI. Kak/Ibp1ii TOPH30HT UMEET CBOE Ha3BaHUE U OyK-BeHHOE 0003HaYCHHE (MHACKC)

A - BepxHUH CJIOH TIOYBBI, B KOTOPOM IPOUCXOJUT OOpa30BaHHE OPTaHUYECKOTO BEIIECTBA,
MIO3TOMY €TI0 Ha3bIBAIOT IEPETHOMHO-aKKyMYJSITUBHBIM, WJIH TI'yMyCOBBIM Tropu3oHTOM. Okpacka €ro B
OOJIBIIMHCTBE CIy4yaeB TEMHas MO CPAaBHEHUIO C JAPYTUMH Tropu3oHTaMu. OOBIYHO OH HEOJHOPOAEH IO
psAly MPU3HAKOB, U €0 Pa3/IeA0T Ha HE-CKOJIbKO TOPU30HTOB:

Ao, Al — TOJCTUIIKA U3 OMAaBIIUX JIUCTHEB, XBOU, BETOK, JEPHUHA.

AB — snmI0BHAIBHBIN, WIM TOPU30HT BBIMBIBAHHS, B KOTOPOM IPOIECCH BBIHOCA MPEOOJIaAaoT Hax
npoueccamMu HakorieHus. [loaromy oH MMeeT Oosiee CBETIIYIO OKpacKy. Y TMOA30JUCTBIX MOYB 3TOT CIOU
BCJICACTBUC BBLIMBIBAHUS B HHWIKCIICIKAIIWC TOPU3OHTBHI TyMycCa, IKCJIIC3a, MapraHlla W HAKOIIJICHUS
KpeMHe3eMa CTAaHOBUTCS CBETJIO-CEPhIM WU OeIechIM U Ha3bIBAECTCS MOI30IUCTHIM.

Amnax — MaxoTHBIA TOPHU30HT. B 3aBucuMoOcTH OT THIIA IIOYBHI U MOIITHOCTHU IIaXOTHOI'O CJIOA B HEIO
BXOJHT BECh TYMYCOBBI TOPU3OHT (A) HIJIK 4acTh €T0.

Ecay MOIHOCTH MAXOTHOIO CJIOS IPEBBIMIAECT MOIIMHOCTH IIEPETHOMHO-aKKyMYJIATUBHOIO T'OPU30HTA
(A), B HEro MOTYT BXOJUTb M HHKEPACIIOJIOKEHHBIE TOPU3OHTHI: B JIEPHOBO-TIOJI30JUCTON TouBe — A2 H
JlaXke 4yacThb wittoBruaibHoro (B1).

B1B2 — wuitoBUanbHbIA, WM TOPU30HT BMBIBAHUSA, B KOTOPOM CKOIUIAKOTCS NPU-HOCUMBIE
BOAHBIMHU pAaCTBOPAMU NUTATCIIbHBIC BCIICCTBA U APYTUC COCAUHCHUS.

BC — rneeBblii TOpU30HT, O0Opa3yIOMIUKACA B Pe3yJIbTaTe M30BITOYHOTO YBJIKHE-HHUSI M HEJOCTAaTKa
KucJjopoaa. B »tux YCIIOBUAX TPOUCXOOUT aHaC)pO6HO-BOCCTaHOBI/ITeHBHLIe IponecCChbl, 4YTO U NMPUBOJUT K
00pa30BaHMIO 3aKUMCHBIX COEAM-HEHUH jKeje3a M MapraHiia, MOJABMKHBIX (OPM alFOMUHHUA. ITOT TOPU3OHT
00BIYHO UMEET CU30BATO-CEPYIO OKPACKY.

C — wmarepuHCKasg  Topoja,  MpeACTaBisdomas  co0o  HE  3aTpPOHYTYKO  3aMETHO
MOYBO0OPa30BATENLHBIMHE MPOILIECCAMU TIOPOTY.

2. MOIJ_IHOCTL IMOYBbI U OTACJIBHBIX TOPU30OHTOB
MOH_[HOCTI)I-O MOYBHLI HA3BIBAIOT €& BCPTUKAJIBHYIO HNPOTAXKCHHOCTH, T.C. TOJ-IIMHY OT IMOBCPXHOCTH
BFHYGB J0 HE W3MEHEHHOM HO‘IBOOGpaSOBaTCJILHBIMI/I nponeccaMu 4acTtu MaTCpHHCKOﬁ MMopoAasbI.



OTmedass MOIIHOCTh KaXKJIOTO TE€HETHYECKOTO TOPU30HTA, YKa3bIBAIOT €r0 BEPX-HIOID W HUKHIOIO
rpanuibl, Hanpumep, Amax 0-25 cm, A2 — 20-40 cM u T.1., yTOOBI Oana BHIHA HE TOJHKO MOIIHOCTH
TOPU30HTA, HO U TIyOMHA €ro pacroyiOKeHUs. MoIHOCTh Ka)KIOTO TOPU30HTA U3MEPSIOT JTMHEHKOU
WIN JIEHTOW ¢ TOYHOCThIO 70 1 cM. Ilpu BblAENEHUU IpaHUI] TEHETUYECKUX TOPU30HTOB CIEAYET OTMEYaTh
UX XapaKTep: poBHAs, U3BUIIMCTAsA, TOCTEIIEHHAS WM SICHAS U pe3Kasl.

OOmast MOIIHOCTH TMOYBHI PA3IMYHBIX THIIOB KOJEONeTcs B IMMPOKUX mpeaenax — oT 20 cm
(apkTHYecKue U TYHIpOBBIC MOYBKI) 10 150 u qaxe 250 cM (MOITHBIE YEPHO3EMBI).

3. CrnosxeHue no4Bsl

CrnoxxeHue MOYBBI U OTHENIBHBIX €€ TOPU3OHTOB SIBISIETCS BHEUIHUM BBIpa)Ke-HUEM IUIOTHOCTH U
IOPO3HOCTH TOYBBL. XapakTep CJIOXKEHUS 3aBUCUT OT MEXAHHYECKOTO COCTaBa MATEPUHCKON IOPOIbI
(TIecok, CyrJIMHKHY, TIIMHBI U T.J.) U OT CTPYKTYPHOCTH Ka)KI0TO TOPU30HTA IMOYBHI.

Pa3znuyaroT ciegyronie OCHOBHbIE TUIIBI CJIOKEHUS IOUBBIL:

PacceimuaToe, CBOWCTBEHHOE TIECUYAaHBIM IIOYBaM, JIMIICHHBIM TMeperHos. OT-neiabHbIe
YacTHILIbI IOYBBI HE CLIEMEHTHPOBAHBI.

Prixnioe — mpucyiie CyriMHUCTBIM M TJIMHUCTBIM TOYBaM C XOPOIIO BBIPaXXEH-HOM cTpykTypoi. [Ipu
PBIXJIOM CIIOKEHHH TIOYBBI JIETKO MOAJNAIOTCS ACUCTBUIO JONaThl. BeIOpackiBaeMblii KOMOK paccChIaeTcsi Ha
MEJIKHE YaCTHIIBL.

[TnoTHOE — XapakTepHO [UIs OOJBIIMHCTBA TJMHHUCTBIX IIOYB, M OCOOCHHO WJUIIO-BUAIBHBIX
TOPU30HTOB, OOOTAIIEHHBIX KOJUIOMIAMH, TJI€ MOYBEHHBIC YACTHUKH CLHEMEHTHPOBAHBI O4YeHb MpoyHo. [lpu
IUIOTHOM CJIOKEHHH JIOTIaTa C TPYZOM BXOJHUT B IOYBY, a BEIOPAChIBAEMBbI KOMOK CJIa00 pacnaiaeTcs.

CnuTHOE WM BechbMa IUIOTHOE CIIOKEHHE — XapaKTEpHbIE CBOWCTBA CBSA3HBIX TNIMHUCTBIX
0eCCTPYKTYPHBIX IOYB, OCOOCHHO COJIOHILIOBBIX, TJIABHBIM 00pa30M HM)K-HUX UX TOPU30HTOB.

YacTUyky TMOYBBI YPE3BBIYANHHO IUIOTHO MpPUJIEraloT OJHA K APYToil, MouTth He 00pasys CKBaXHH
niu nop. IIpu TakoMm cil0’keHNN TOYBa OYTH HE MOAJIAETCS I€H-CTBUIO JIONATHI, @ TOJIBKO JIOMY U KHPKE.

[TnoTHOCTH TIOUBHI XapakTepusyercs (OpPMONM M BEIIMYWHOHN MOP BHYTPH OT-IEITBHOCTEH I MEXITY
HUMH.

XapakTep CIOXEHHMsS T[OYBBl B 3HAUMUTENbHOM Mepe oO0yclnaBiIMBaeTCsl TakXKe pa3-Mepami,
KOJINYECTBOM U (OPMOH MOp M TpemuH. Pa3nuualoT TOHKOMOPUCTOE CIIOXKE-HUE, KOTJa M0YBa MPOHHM3aHA
OTBEPCTHAMHU AUaMETpoM 10 1 MM, mopuctoe — 1-3 MM, ry04aToe ¢ quaMeTpom 3-5 MM, HO3JIpEBATOE, €CIIH
nopsl kpynHee 10 MM, TpyOuaToe, KOTaa UMEIOTCS KaHANIbLIbI, IPOPBITHIE PA3INYHBIMH 3€MJICPOSIMH.

Bxuitouenuss um  HoBooOpazoBaHus. Ilpu moneBOM HCCIEAOBAaHWU CTPOEHHSI TOY-Bbl CIETYET
0o0paTUTh BHMMaHHUE Ha BKIIOYEHHS M HOBOOOPA30BaHUS, KOTOpPBIE MOTYT OBITh B TOM WJIA WHOM
TeHETUYECKOM FOPH30HTE.

BxitoueHusIMH Ha3bIBalOT MOCTOPOHHEE TEJA, BOBJICYEHHBIE B NOYBEHHYIO MAacCy MEXAaHHYECKH U
MO3TOMY HE CBS3aHHBIE C IMOYBOOOpa3oBaTeiabHBIM MporeccoM. K HuUM oTHOcATCS OOJOMKH TOPHBIX
MOPOJI, BalyHBI, TaJlbKa, PAaKOBUHBI, KOCTH, OOJIOMKH YTJIs, OCTATKH JAPEBECHBIX U TPABSIHUCTHIX PACTCHHN U
T. 1.

HoBooOpa3oBaHusIMM  HAa3bIBAIOT  BBIJEJICHUS U CKOIUICHMS PpA3HBIX  BEIIECTB, KO-TOpHIE
o0pa3oBaJIuCh B pe3yJibTaTe MOYBOOOpPA30BATENbHBIX MpoleccoB. K HUM OTHO-CATCS COEAMHEHHUS W3BECTH,
TUIICa, JKEJ€3a, MapraHiia WM JIETKO PacTBOPUMBIX COJIEH, KOTOpBIE CKOIUIAIOTCS B pa3HbIX BHUAAX 4Yallle
BCEro WUIIOBHAILHOM ropu3oHte (B1l) B pesynbrare BBIMBIBAaHUS MX U3 BEPXHUX TOPU30HTOB. OTHU
HOBOOOpa30BaHUs OOHAPYKUBAIOTCS B BUJE «BBIIBETOB» WJIM «HAJIETOBY», TOHKOW TUICHKOW MOKPBIBAOIIMX
MMOBEPXHOCTh CTPYKTYPHBIX arperaToB, WK B BUJIE IPOXKHIIOK U TPYyOOUeK U T.1I.

4. CtpyKTypa no4Bbl

B xoae moyBooOpa3oBaTENbHOIO MPOLECCa, B pe3yJIbTaTe pa3iokKeHUs OpraHHuYe-CKHX OCTATKOB U
o0pa3oBaHMs TEPETHOS, a TakKe IMOJ BIUSHUEM (u3ndeckux (HakTo-poB W 0OpaOOTKHM MEXaHWYECKHE
JIEMEHTBl IIOYBBI MOTYT COEIMHATHCSA WM CKIEUBaTh-Csl (LIEMEHTHPOBATHCS) B KOMOYKH, CTPYKTYpHBIE
arperarshl.

CBoiicTBa TOYBBI 0OpPa30BBIBATH arperatbl pa3HOW BEIMYMHBI M ()OPMBI Ha3bIBAIOT arperanueil.
CrocoOHOCTh TMOYBBI ~ pacmajzaThCsi MpU ee o00padoTKe Ha OTAENbHBIE arpe-raThl  Ha3bIBalOT
CTpYKTypHOCTbIO. CTpPYKTypoil k€ MOYBBl Ha3bIBalOT OTAEIBHOCTH M arperarsl, Ha KOTOpble OHa
pacrmagaercsi.

[To BenmuuMHe pa3MepoB arperaToB CTPYKTypy mnozapasiensior (mo I1.B.Bepmmnuny) Ha
MHUKPOCTPYKTYPY, MaKpOCTPYKTYpY U MEracTpykrypy (TiblOMcTbie KOMOYKH). K MUKpPOCTpYKType OTHOCAT
KOMOYKH, auamerp KoTopbix MeHee 0,25 mMm. Takas cTpykrypa HasbpiBaeTcsi mbuieBaToi. Ee, B cBOIO



odepesb, MOAPA3NCISIIOT Ha TpyOyro MHUKpOCTPYKTYpy (0,25-0,01 MM) W TOHKYHO MHUKPOCTPYK-TYpPY
(menbie 0,01 Mm).

K MakpocTpykType OTHOCATCS MOPOXOBUAHYIO (AuameTp kKoMoukoB OT 0,25 no 1 mMMm), 3epHUCTYIO
(nnameTp KOMOYKOB 1-3 MM), KpyIHO3EPHUCTYIO (TOPOXOBATYI0) — OT 3 710 5 MM, MEJIKOKOMKOBaTyro (5-7
MM) U KoMKoBatyto (7-10 mm).

K meractpykrype (TIBIOMCTON CTPYKTYpE) OTHOCSAT MENKOIJIBIONCTYI0 (auameTp arperatoB 10-50
MM) ¥ COOCTBEHHO TJILIONCTYIO C THaMETPOM KOMKOB Ooiiee 50 MM.

[TouBsl: 1 — TyHIOpOBas rieeBas; 2 — TopdsHO-TIeeBast; 3 — TOPPIHUCTO-MOA30IUCTO-TIIeeBaTas; 4 —
CHWJIBHOIIOJI30JIMCTAsA; 5 — AEPHOBO-NIOI30/IMCTasA; 6 — cepas JeCHasl; 7 — Y4EPHO3EM; JIyTOBO-KaILITAHOBASL.

[Toussr: 9 — xamtanoBas; 10 — Oypas mycTeiHHO-cTenHast; 11 — cononer; 12 — conoHyak;

13 — cepozem; 14 — xxento3em; 15 — kpacHo3eM; 16 — aTOBHUAIbLHO-EPHOBAS.

B arpoHomMHuYecKOM OTHOUICHWH HauOoJiee IEHHBIMH CUYHUTAIOTCS MEJKO3EPHHUCTasi U KOMKOBAaTas
CTPYKTYpBl, OTJIMYAIOIIMECS BOJOMPOUYHOCTHIO, T.€. CIOCOOHOCTHIO TPOTHBOCTOSITH PAa3MBIBAIOIIEMY
JIEUCTBUIO BOJBIL.

TEMA 2. ®DU3NYECKUE U ®U3NKO-MEXAHUYECKHE CBOVCTBA T10Y-BhI
Ilens 3aHATHA: M3ydnTh TIpaHyJIOMETPUYECKUH COCTaB II0YBBI, METOABI €ro  OIpPEIECICHMUS,
¢busnveckue u pU3NKo-MEeXaHMYECKHE CBOMCTBA MOYBHI M X 3HAYCHHE.

I. I'panynnomeTpUYecKHii COCTaB IIOYBBI U METOBI €r0 OIPEACIICHHUS.

['panynomMerpruyeckuii CcOCTaB TOYBBI, T.€. COAEPKAHUE B HEW 4YaCTHUI[ Pa3HBIX pa3-MEpOB,
OKa3bIBa€T OTPOMHOE BIHUSHUE HAa €€ (PU3MKO-MEXaHMYECKHe CBOWCTBA, HAa BOJHBIM, BO3IYIIHBIMH,
TEIUIOBOM W  THUIIEBOM PEXHUMBI, YIEJIbHOE U  CONPOTHUBIEHWE U HW3HOC pPabouMx OpraHoB
noyBooOpabateiBatonX opyauid. [loaToMy ydeT MeXaHHYECKOro COCTaBa IMOYB COBEPILICHHO 00s3aTeleH
JUTSL TIOJTHOM XapaKTEpUCTUKH MOYBEHHOTO TTOKPOBA KaXK10T0 XO3SIICTBA.

TBepmas (a3a TOYBBI COCTOMT M3 YACTHMIl pPAa3HON BEIMYMHBI, KOTOpBIE NPUHATO HAa3bIBATh
MEXaHUYECKUMH JIEMEHTaAMHU.

B 3aBucumMocTM OT XMMHMUYECKOIO COCTaBa TOPHBIX IOpPOJ, Ha KOTOpBHIX oOpa3yercs I04Ba,
XapakTepa BBIBETPUBAHUS HUX U IOYBOOOPA30BaHUS MEXaHWYECKHE DJIEMEHTHI MOTYT OBITh pa3HbIX
pa3sMepoB — OT HECKOJBKUX CAHTUMETPOB M MHIUIUMETPOB JO ThI-CSYHBIX M JECATUTBICSYHBIX HOJIEH
MWJUTUMETPA U MEHbIIIE (MUKPOHBI M MIJZTAHMUKPO-HBI) (TabdI. 1).

II. Merons! onpenenenus GU3NIECKUX U (PU3MKO-MEXaHMYECKHX CBOMCTB MOYBBI

1. ITnoTHOCTH TBEpI0¥ (ha3bl MOUBHKI (IO yCTApeBIIEH HOMEHKIATYPE — YAEIb-HbIH BeC)

[TouBa kak ¢u3HYECcKOe TEIO MpeacTaBisieT coboi TpexdaszHyro cucremy. OHa COCTOUT U3 TBEPAOU
(MUHEpaTbHBIC U OpPTaHMYECKHE BEIIECTBA), KHUIKON (BOJA C pac-TBOPEHHBIMH B HEH COCIMHEHUSMU, WU
MMOYBEHHBIN pacTBOpP) U ra3000pa3HoOM (1TOY-BEHHBIA BO31yX) (has.

[TnotHOCTh TBepAOW (pa3bl MOUBBI — CpPEAHSS TUIOTHOCTH YACTHIl, W3 KOTOPBIX COCTOHWT IOYBA —
Macca CyXxoro BeIeCcTBa B €IMHHIIC 00beMa TBepaor (a3wl mouBkl. M3mepsiercs B r/cm3 win /M3

[TnotHOCTH TBepAOW (pa3bl MOUBHI JAeT MPEACTABICHHWE O COCTaBE BXOJANINX B HEE MHHEPAJIOB, O
COOTHOIICHUU MHUHEPAJbHOW M OpPTraHWYeCKOW dYacTed TBepaod ¢aspl. 3HaueHHWE €ro HEoOXOaUMO IS
OTIpe/ieNIEHUs] CKBaXKHOCTH TIOYBHI.

Tabnuma 1

Knaccudukaius MexaHMueCKUX 3JIEMEHTOB ITOYBbI

(mo H.A. Kaunnckomy)

Pa3zmep MexaHWYECKHX 3JIEMEHTOB, MM Ha3Banue MexaHM4YECKHUX 2JIEMEHTOB
Oobie 3 Kamuu [louBeHHBbIN ckeneT

3—1 TI'paBuii

1 -0,5 Ilecok KpymHbII MEIKO3eM DU3NYECKHUIN TTECOK

0,5-0,25 ITecok cpenumii

0,25 -0,05 Ilecox menkuii



0,05 -0,01 [1p11s KpyTIHAS

0,01 — 0,005 [Tbu16 cpenuss dusnueckas riavuHa
0,005 - 0,001 ITei1e Menkas

0,001 — 0,0005 Wn rpyOsrit

0,0005 — 0,0001 M ToHKMI

menblre 0,0001 Kommonasr

TBepaocTh MWIOTHOH (ha3bl MOYBBI BEIYHUCISIOT IO (hopmyTie:

rne D — moTtHOCT TBepAoi a3kl MOUBHI, B I/cM3 ;
B — HaBecka aGCOMIOTHO CyXOil MOYBHI, B T;
[T — Bec mukHOMETpA C BOJIOM, B T;
C — Bec MMKHOMETpa € BOJOW U NIOYBOH, B T.

Bec abcomoTHO cyXoi TOYBBI ONPEIEISIIOT IO (hopMyIie:

rre A — HaBecKa BO3JIYIIHOW MOYBHI, T;
I'H20 — rurpockonuueckas Biara, %.

2. [InoTHOCTH MOYBHI (TIO yCTApEBIIeH HOMEHKIATYpe — 00BEMHBIN BeC).

[110THOCTBIO TOYBHI HA3bIBAIOT BEC aOCOJIOTHO CyXOil MOYBBI B €AMHHUIIE 00BEMa HEHAPYUIEHHOTO
CJIOKEHHUS, T.€. CO BCEMHU MOpaMU M MPOMEXKYTKAMH, UMEIOIIUMHKCS B MOUYBE. BhipaxkaloT 0O0BEMHBIN Bec
B rpaMMax Ha 1 ¢cM3 MOYBHL.

[InoTHOCTP TOYBHI 3aBUCUT OT MEXAHMUYECKOTO COCTaBa COJEP)KAHMSI TEPETHOS, CTPYKTYphl U
MMOPO3HOCTH, MM CKBaKHOCTH.

Uem Oojplle B TMOYBE CONCPKHUTCS TIEPErHOS H JIydllle BBIPAKEHA CTPYKTYpP-HOCTh, a,
CJIeIOBATeNIbHO, U CKBAXXHOCTh (MIOPO3HOCTH), TeM MeHble €€ o0beMHBINA Bec. beccTpyKTypHbIE MOYBHI C
MaJbIM COJICP)KAaHHEM IEPETHOSI U CIa00i MOPO3HO-CThI0 UMEIOT 3HAYUTENBHO OOJBINNNA OOBEMHBIN BecC.
Tsokenble MO0 MEXaHMYECKOMY COCTaBY IOYBbI HMMEIOT MEHBIIMH OOBEMHBIM BEC, Ye€M IOYBBI JIETKOTO
MEXaHUYECKOTro cOcTaBa (TecyaHble).

[TnoTHOCTE MUHEpATBHBIX TIOYB Kosebnercs ot 1 mo 1, 8. IlouBBI ¢ MajgbIM CO-AepiKaHHEM Tymyca
uMeroT ooremHBId Bec 1, 3 — 1, 6. OOBEeMHBI BeC MAXOTHOTO CIIOS, B 3aBHUCUMOCTH OT COJIEpKaHUs
TIEPETHOs, CTPYKTYPHOCTH W BPEMEHHM 00paOOTKH, HW3MEHSIOTCS B MMPOKHMX mpeaenax — ot 0, 9 mo 1, 6.
HwxH1e Topru30HTHI MOYBHI C MJIOTHBIM CIIOKEHHEM XapaKTePU3YIOTCS BHICOKHM OOBEMHBIM BecoM —1, 6-1,
8.

[TnoTHOCTH OOTaTHIX OPraHMYECKUM BEIIECTBOM TOP(SHBIX CTAPOMAXOTHBIX TOYB KOIEOJeTCs OT
0,2 10 0, 4, a HeTMHHBIX BEPXOBBIX 00JIOT 3HaYUTENHHO MeHbIe —0, 04-0, 08.

[TokazaTenu MIOTHOCTH MOYBBI MO3BOJSIOT OMPENETUTH 3aMachl BOJbI B IMOYBE, CKBAXHOCTh U
a’paluio ¥ Mo3TOMY UMeEET OO0JIbII0e ArpOHOMUYECKOE 3HAUCHUE.

[T10THOCTB MTOYBBI PACCYUTHIBAIOT IO (hopMyJIe:
rae

d — IIOTHOCTE HOYBLI, I/CM3;

B — Bec abco0THO CyXoii OYBHI B TIATPOHE, T,
On — 0o0bem maTpoHa, cM3.

O6beM natpoHa (On) BEIYUCIAIOT 110 popMyJie:

On=nr2xh



rie m-—3,14;
I — paJuyc naTpoHa, cMm;
h — BbIcOTa MaTpoHa, cMm;
Tabauma 2
[I10THOCTB MOYBKI M TNIOTHOCTH TBEPIOH (ha3bl MOYBBI

[TouBa IIMOTHOCTH MOYBHI [TnoTHOCTH TBEP10# (ha3bl MOUBHI
JIepHOBO-TIOA30JIUCTAsI CyTiec-4yaHas 1,8 2, 65
JlepHOBO-TIOA30IMCTas CYTIIM-HUCTAS 1,25 2,50
Uepnozem Mokl (10% nepe-rHost) 1,04 2,35
TopdsHas naxoTHas

0,25 1,60

2. [Topo3HOCTH TIOYB (CKBaXKHOCTH ).

ITopo3HOCTBIO MOYBBI Ha3bIBAOT OOLIMHA OOBEM BCEX HMPOMEKYTKOB WIIM IOP MEXIY [OYBEHHBIMHU
YacTUIIAMH B €IMHUIIE 00beMa, 3aHATHIN BO3LyXOM U BOJOH.

MexaHnuecKue 31eMEHTbl U CTPYKTYpHBIE arperatbl, BXOJIAIINME B COCTAaB IOYBHI, HE3aBUCHMO OT
pa3mepoB u (GopM MpUIIETAIOT APYT K APYrYy HE BCeil MmoBepXHOCThIO. [lo-3TOMY mouBa Bceraa, mpu Jr000i
CTENEHU IUIOTHOCTH, MpeACTaBisgeT coO0OW IOpUCTOE Teno, MPOHU3AaHHOE BO BCEX HAINpPaBJICHUIX
CHUCTEMOM IIOp WM CKBAKUH.

Ona ompenenseT Takue BaXKHEWIIME CBONCTBA IIOYBBI, KaK BO3AyXO- M BOJONPOHHU-11AEMOCTH,
BJIArOEMKOCTh, BOJONOJBEMHYIO CHOCOOHOCTh, HMHTEHCHUBHOCTH MHUKPOOHOJIO-THYECKOH JEATEIBHOCTU U
OMOXMMHYECKUX MPOIECCOB, OOYCIABIUBAIOIIMX DPA3JIOKEHHE OPraHMYECKUX OCTaTKOB, OOpa3oBaHME
neperHost (rymyca) u T.J1. OOJIbIIOE BIMSHUE OKA3bIBAET CKBAXHOCTh HA YJEJIHOE COMPOTHBIIEHUE MOYBBI U
KauecTBO 00pabOTKH.

[Topo3HOCTH MOYBHI 3aBUCUT OT CTPYKTYPHOTO CTPOCHUS €€, MEXaHHYECKOTO CO-CTaBa U CIIOXKCHHS.
[Topo3HOCTH CTPYKTYpHOM MOYBHI BCETAa 3HAYUTENBHO (YacTo 1, 5 pa3a) 6ombIe, dyeM OeCCTPYKTYPHOM.

Pazmepsl mop (MpOMEKyTKOB MEXKIy YacTUIIAMM MOYBBI) MOTYT Koye0aTbCs B IIMPO-KHX TMpejaenax
— OT caMUX TOHKHMX, KOTOpbI€ NPHUHATO Ha3blBaTh KaNmWUIApHbIMH (MeHbiie 0, 1 MM), Tak Kak 1O HHUM
MOJTHUMAETCSI BOJIa K MOBEPXHOCTH TOYBBI, /10 CPABHUTEIBHO KPYHHBIX, IO KOTOPHIM BOJa arMoc(hepHBIX
0CaJIKOB OBICTPO MIPOHHUKAET B IIOYBY.

[TosToMy Kpome oOmell CKBaXHOCTH, T.e. oOmero ooObemMa BCeX IMOp, pa3IMyaroT erle
KallWIISIPHYI0 U HEKaNMJUIAPHYIO IOPO3HOCTh TOYBBI.

Kanwuisipaass mopo3HocTh 00ycnaBivMBaeT TIJIaBHBIM 00pa3oM IJIMHUCTBIMH — YacTH-I[AMH, a
HEeKalWuUIIpHas — eCYaHbIMH.

OcHoBHas Gopmyna AJisi BBIMUCICHHUS 0011l MOPO3HOCTH (CKBAXKHOCTH):

S =(1-d/D) x 100,
rne S — oOmas mopo3HocTh, %
d — IIIOTHOCTH MOYBHIL;
D — mutotHOCTB TBEpAOH (ha3bl MOYBHI.

3. TBepioCTh OYBBI

TBepIoCTh Ha3BIBAIOT CIIOCOOHOCTH IOYBHI OKAa3bIBaTh CONPOTUBIICHUE BXOXJIE-HHIO B Hee KIIHHA,
IUIyHXkepa M Apyrux Teia. OHa B M3BECTHOHM MeEpe XapaKTepu3yeT BEJIIMYMHY COIPOTUBIICHHUS I10YBBI
opyausiMi 00pabOTKH M MOKET OBITh BRIpAXKEHA B KMJIOTpaMMaXx Ha KBaJPATHBIA CAHTUMETP (Kr/cM2).

CreneHb TBEPIOCTH 3aBUCHT OT MEXaHHMYECKOTO COCTaBa, CIIOKEHHUSA, CBSI3HO-CTHU, CTPYKTYPHOCTH
U BJIA)KHOCTH ITOYBHEI.

TEMA 3. BOJJHBIE CBOMCTBA ITOYBBL.
Henp 3anatus: M3yuuTh MeETONABI ONpEIENEHHs BIAXXHOCTH IOYBBI, OOIIETO M MPOAYKTUBHOIO
3araca BOJbI B ITOYBE.



[TouBa — OCHOBHOM WCTOYHUK CHAa0XEHHS PpACTEHHMH BIAroli W pPacTBOPEHHBIMH B He
NUTAaTEeIbHBIMU BellecTBaMU. Paznuuaror cienyromue Gopmbl BOJbI B IMOYBE, HMEIOUIME HE OJMHAKOBOE
3HaueHue 17151 GOPMUPOBAHUS YPOXKasL.

XUMHUYECKH CBsi3aHHAsl BOJa, KOTOpas HE MPUHHMAET HETOCPEACTBEHHOTO y4YacTHs B (PU3MUYECKHX
mporeccax, MPOTEKAIOIIUX B TIOYBE, U PACTEHUSM COBEP-LIEHHO HE JIOCTYITHA.

CopOupoBaHHasi, WIM CBs3aHHAas, BOJA, yJEp)KHBAaeMas Ha MOBEPXHOCTU KOJUIOMAHBIX YaCTHUIL
MOYBBI CUJIAMU aJICOPOIIMOHHOTO MPUTSHKEHUS:

A) TpouYHOCBS3aHHAs, WM TUTPOCKONMYECKas, MapooOpa3Has Biara, KoTopas oOpa3yeT BOKpYT
MOYBEHHBIX YaCTHIl TOHYANWIIYIO TUIGHKY U yAep:kuBaeTcss ¢ Oounblioi cusoi (50 atmocdep u Oornee); oHa,
II03TOMY JOCTYIIHA PACTEHUSIM U 00pa3yeT Tak Ha3blBa€Mblii MEPTBBIH 3amac.

b) poixnocBsizaHHas, IJIEHOYHAs Bjara, KOTOpas yAep)KMBAeTCs MOYBEHHBIMH YaCTU-IIAMHU CUJIAMH
MoJekysipHoro nputspkeHus (10-50 atMmocdep) U TOBKO YaCTHYHO JJO-CTYITHA PACTCHUSIM.

CBobOoHas Bosa, IOCTYIIHASL PACTCHUSM:

1) xanwuIsipHas, 3anO0JHSAIONIas TOHYANIINE MOYBEHHBIC MOPHI U MEPEABUraroniasics Moja AeHCTBUEM
MEHHUCKOBBIX CHJI B pa3HBIX HaIllPaBJICHUAX;

2) TrpaBUTALMOHHAs, KOTOpas 3aloJHSAET HEKaNWUIIPHbIE IPOMEXKYTOYHBIE M  CBOOOJIHO
NEePeIBUTaeTCsl B TOYBE, OJUUHSSICh CUJIE TSXKECTH.

CB00OO/HYI0, TOCTYNHYIO PAacTeHUSIM BOAy (CBepxX Kod(pQHUIMEHTa 3aBAaHUs) MPUHIATO Ha3bIBATh
MPOTYKTUBHOM.

BnaxxHocTh NOYBEI 1 MCTOABI €€ OIIPECACIICHUA
OHpe;[eneHHe BJIA’)KHOCTH ITIOYBbI U 3ariaca BOJBI B HEll BECOBBIM METOJO0M

Bna)XHOCTBIO TIOYBHI HA3BIBAIOT COJACPKAHME B HEH BOJNBI, BBIPAXEHHOE B TPO-IIEHTaX K BECY
a0COJIIOTHO CYyXOH TTOYBBHI.

[ToneBy10 BIaXKHOCTH TIOYB PACCUUTHIBAIOT MO POpMyJIE:

V= ax100/b,

rae V — mojieBas BIaXKHOCTh, % ;=

a — BeC HCIapuBIIECHCs BIary, T;

b — Bec aOCOIMIOTHO CyXOii MOYBHI, T.

JIJIsl KaKJI0TO CJIOSl TIOYBBI OMPEAEIISIOT CPEAHIO BIAXHOCTh M3 JBYX IOKaszare-jed (1Mo KakIon
HaBecke). [1o BIaxXHOCTH M OOBEMHOMY BECy TOYBHI JIETKO pac-CUMTATh OOIIWI 3amac BIard B TOM WU
HWHOM CJIO€ TIOYBHI (B T/Ta) 10 hopMyJIe:

Wr = V xdxh,

rae Wt — oOmumii 3amac BoJbI B IOYBE, T/T4;

V — BIa)XHOCTH MOYBHI, % Beca aOCONIOTHO CYyXOM MOYBBI;
d —00BEMHBIN BEC MTOYBEI, I/CM3;
h —rommuna uccnemxyemoro cnosi, cM (25, 50, 100 cm).

UtoOBl BBIPA3uTh 3amac BOJbI B MHJUIUMETpPAX BOJHOTO CJIOS TOJYYEHHOE KOJIMYE-CTBO BOJBI B
TOHHAX HYXHO pa3aenutb Ha 10, Tak, kak, cioil Boabl ToiaumHoi B 1 MM muomaau 1 ra coorBerctByer 10
m3:

WmMm = Vxdxh /10; WIIH WmmMm = Vxdx0,1xh.
3anacel MPOAYKTHUBHOM, JTOCTYITHOW PACTEHUSM BJIard BHIYHCIIAIOT IO opMyIie:
Wp = (V-K)xdxh/10 ; wm  Wp = (V-K) xdx0,1xh,

rne Wp — 3anachkl IpOAyKTUBHOMW BJIaru, MM;
V — BIIaXXHOCTH MOYBHI, B % Beca aOCOOTHO CYXOU MOYBHI;
K — xoaddunueHnt 3aBsnanus, Wi BIAKHOCTH 3aBSJIaHUs, PaBHBIA Tpubau-sutensHo 1, 34
MaKCUMaJIbHOW TUTPOCKOMUYHOCTH;
d — 00BbEeMHBIH BEC ITOYBEI, I/CM3;
h — MOIIHOCTh, WM TOJNIIMHA, CJIOS MOYBHI, CM.

[TokazaTenn TIOTHOCTH TIOYBBI W BIIAXKHOCTH 3aBSAaHUS (MAaKCUMAJIbHOW THIPO-CKOMMAYHOCTH)
CUMTAIOTCA TOCTOSHHBIMU IS Ka)XXJOTO0 BHJAA W PAa3HOBUAHOCTH TIOYBBI, HE3aBUCHUMO OT CTEIEHU €€
BJIQYKHOCTH.

BuszyanbHblil MeTO onipeielIeHus] BIAXKHOCTH MOYBbI

B mnoneBwix YCIOBUAX O CTCICHHU YBJIAXHCHUA ITOYBBI MOKHO HpI/I6J'II/ISI/ITCJ'ILHO Cy-AuTh 10 €€



KOHCHCTEHIINH, OTNPeIeIsieMO TTIa30MEPHO (BU3YabHO).

®u3znueckod OCHOBOM BHU3YaJbHOTO METOJAa ONpPENENCHUS BJIAKHOCTH TOYBBI  SBIISIETCS
3aKOHOMEPHOE YBEIMYEHUE CHIIbl CLEIUICHHS] MEXIy MOYBEHHBIMH YacTULaMU (WM CBS3HOCTH) IO Mepe
YMEHBIIIEHUS COACP>KaHUs TOYBEHHOM BJIary.

Jlis BU3yalbHOTO OINpEAENeHUs BIAXXHOCTU MaXOTHOTO CJIOS MOYBBI Ha KaxkaoM mose OepyT B 4
MecCTax Mo 2 mpoObl: OJHY — U3 MOBepXHOCTHOTO ciosi (0-5 cm) u BTOpyto ¢ rybunsl 10-15 cm, uro nmaer
BO3MOXKHOCTh OXapaKTepH30BaTh CTEIIEHb YBIIAXXHEHHS TAXOTHOTO CIIOSL.

CreneHb YBIAXHEHHSI TIOYBBI OTPEICIISIOT 110 MATHOATUTBHOM IIIKaJe.

TEMA 4. COPHBLIE PACTEHUSA U MEPBLI BOPbBbI C HUMH
ens 3aHatms: O3HAKOMHUTBCS C OHOJIOTMUECKOW KiIacCH(PUKAMECH COPHBIX pPACTCHHH U
COCTaBHTh KpAaTKHE XapaKTCPUCTUKH HAMOOJIee pPACIPOCTPAHCHHBIX COPHSKOB KaXIOW OHOIOTHYECKOM

TPYTIIHL.

CopHskaMH Ha3bIBAIOT PACTEHUS, 3aCOPSIOLINE CENbCKOXO3AMCTBEHHbIE Yro/bsi M HAaHOCSIINE Bpel
CEJIbCKOXO3SMCTBEHHBIM KYJbTypaM. PacTeHus OTHOCSIIHMECS K KyJlIb-TYpPHBIM BHJaM, HE BO3/CIIbIBACMbBIC
Ha JIaHHOM I10JI€ OTHOCSIT K 3aCOPUTEIISIM.

Ha Ttepputopun nHameit crtpansl BcTpeuaercss Oosiee 2000 BuaoB copHsikoB. [ns opranuzamuu
IaHOMEepHOH M 3h(HEKTUBHON OOPHOBI C COpHSIKAMH MOTPEOOBAIOCH MIOMUMO OOTAaHWYECKON CHCTEMaTHKU
OOBEMHUTh WX B OTJENbHBIE TPYNNBl MO BAK-HEHIIMM OHOJOTMYECKUM OCOOCHHOCTSIM: TIO CHOCO0Y
MUTaHUs, TTPOJIOJDKUTEIILHOCTH )KM3HU U CIIOCO0Y pa3MHOKEHHS (Ta01.)

TabGnua 3
OmnpeneneHre CTENCHH YBIAKHEHUS TIOYBBI M BO3MOXXHOCTH  MEXaHWYEeCKoW  00paboTku
BH3YaJIbHBIM METOJIOM

bann  KoHcucrennus (cocTo-sHUE) TTOYBBI [IpumepHOE co-aepxKaHnue BOIbI,

B % moJsiHOI

BiaaroeMkoctd  CTeneHb yBIaXXHEHUS MOYBbI VYcnoBust 060paboTKH MOYBbI

1 Texyu4asi, cueIuIeHne MeX/1y 4acTULlaMu 1Io4Y-Bbl oTCyTcTBYeT 100 ITouBa nepeyBiakHe-
Ha, BCE KaNWULIPhl M HEKANWUIAPHbIE NPOMEKYTKH 3allOJHEHbl BOJOW — IIOJHAs BIIArOEMKOCTh

Mexannueckasi 00paboTKa HEBO3ZMOKHA

2 Jlunkasi, B Kanujuigpax MOSIBJIAIOTCS MEHHCKO-BbIE CHIIbI, O0YCIIaBIU-BAIONIUE CLEMICHUS
gactul] mo4Bsl 80 Bopa 3amonHsieT Bce KanWUIApHBIE MPOME-KYTKH — MaKCHUMajlb-Hasl KallMWLISpHAs

BlIa-ToeMKOCcTh OOpaboTka TOYBBI BO3MOX-Ha, HO KauyeCTBO €€ HM3KOH, KpoIleHHe ciiaboe, IouBa
HaJHIaeT Ha pabouune opra-Hel. [[pOM3BOAUTEIHLHOCT arperaToB HU3Kas

3 Msrkomnactuy-

Hasl, «CIIeJash», JIETKO PachaJaeTcs Ha OTJENb-HbIe KOMOYKH-arperaThl

80-50  TlouBa xopoImio yBIQKHEHHAs, MEpe-CTAeT OBITh JHMIIKOH, BO3pacTacT CBSA3aH-HOCTh, MOYBA
CTaHO-BUTCSl MSTKOIIACTMY-HOW — BIAXHOCTh CTPYKTYypoOOpa3oBa-HUSI. CocTosiHUE «CTIETIOCTH»
oOecrnieunBaerT Jyylllee KpoleHue U 00opaurnBae-MocTh iacta. [IponsBoau-rens-

HOCTB C/X OPYJHI U MalllMH MaKCUMaJlbHas, MeXaHH4ye-ckasg 00paboTKa yJIydliaeT CTpyKTypy.

4 TBepaomiacTuyHas 40-20 [TouBa cmaboyBnakHe-Ha, BOJA 3aMOJHSIET TOJIBKO
MEJIKUE Kamwi-JIspbl. MEHHCKOBBIE CHJIBI BO3PACTalOT, CIHEIUICHHE MEXAy 4Ya-CTUIAMH TO0YB YyBEIWYH-
BaeTCA. Bo3spacTtaer cBs3aHHOCTH, YBEIMYMBAETCA YJNelIbHOE cornpoTuBiieHHe. KpoieHue mnoyBbI
rpy0oe, MosBIIOTCA TI6I0bI. Mexanuueckasi 00paboTKa pa3pyIiaeT CTpyKTypy.

5 TBepnaast (NIMHUCTHIX TIOYB) WK chilydas (necyansix mouB) 20-10  Ilousa cyxasi, OTKasbI-
BaeTcs TIbl0aMU WM pacchinaercs (mecya-nas). CoxaepikaHue BOAbl ONM3KO K MepTBomy 3amacy (1,5
MaKCUMaJlb-HOW TUTPOCKOIIUYHO-CTH). [Ipu 0GpaboTKe CBSI3HBIX TMOYB OOPA3yIOTCS KPYIM-HBIE TIIBIOBI.
YaenbHOE COMPOTHUBIIEHHWE TMOYBBI JIOCTHTAaeT MaKCHUMyMa, MeXaHh4yeckas o0pa0oTka paspymiaer

CTPYKTYpY.

Tabnuua 4
Krnaccugukanust COpHbIX pacTeHUN

HeHapaBI/ITHBIC OOBIUHEIC aBTOTpO(I)HBIe pacTCHUA



[Tapa3utHbie u

MOJTyTapa3uTHbIE

Manonernue MHoroneTHue

Ddemepsr:

SpoBsie paHHUe,

Spossle o31HUE,

3uMyIoIIue,

O3umMmbic,

JIByneTHHe Cnabopa3MHOKaIOIUECS BEreTaTUBHO:
CrepxHEBbIE

C MOUYKOBaTOM KOPHEBOUM CUCTEMOM

CWJIbHO pa3MHOXKAIOIUECs BETETaTUBHO:
KopueoTnpeickoBble,

Kopnesuiineie,

JlykoBUuHBIE,

KiyOHnessle,

[Ton3yune ¢ Ha3eMHBIMU OpraHaMu pa3MHo-keHusi  KopHeskble,
cte0IieBbIe

OcHOBHasi Macca COPHBIX PACTCHHI OTHOCHTCS K I[BETKOBBIM PACTCHHUSAM, KOTO-pbIC JCJIATCS Ha 2
Kjacca: OIHOJOJBHBIC M JBYHOJbHBIC. Hanbojee MHOTOYHMCIACHHBIE MPEICTABUTEIM OJHOMOJBHBIX —
MBIPEH U APYTHE 371aKH, ABYIO0TIbHBIX — OCOTHI.

OObIuHBIE HEMapa3sUTHBIE aBTOTPO(HBIC COPHSKH COCTABISIOT OCHOBHYIO Ipymmy. OHH HMEIOT
KOpPHH, JIMCThS, MUTAHUE MOJIYYalOT U3 TOYBHI.

[Tapa3uTHble COpHBIE pACTEHHS HE HMEIOT KOPHEH W 3CIIEHBIX JIMCTHEB, HE CIO-COOHBI K
(OTOCHHTE3y W CaMOCTOSITCIbHOMY KOpHeBOMY muTaHuto. OHM JKMBYT 3a CUET JPYTUX PACTCHHIA,
MIPHUCACBIBASCH K MX CTEOJISAM MU KOPHSIM.

K MayioneTHUM COpHBIM PACTEHHUSAM OTHOCST COPHSKH, KOTOPBIE Pa3MHOXAKOTCS TOJBKO CEMEHAMH,
HUMEIOT KM3HEHHBIH UK He Oojice 2 JIET U OTMUPAIOT TOCIIE CO3PEBAaHUSA CeMsSH. MallojJeTHHE COPHSKHU C
OYCHb KOPOTKHM TIIEPHOJOM BEreTallMd, CIOCOOHBI 3a CE30H JaBaTh 2-3 TIOKOJCHHUS, HAa3bIBAIOT
spemepamu. K HHM OTHOCATCS Takuhe paclpOCTPAaHCHHBIC COPHAKM Kak 3Be3AYaTKa CpPEIHSs, WIH
MOKpHIIAa, ¥ MSTIUK OfHoNeTHHH. OHM pacTyT Ha MOJAX, B OrOpojJax M cajgaX, BCTPEYAOTCS Ha
CCHOKOCAX M MacTOMINAX, CHILHO 3aCOPSIOT MOCEBHI Ha YBIIAXKEHHBIX 3EMIISAX.

MartosieTHUE COPHSKH, CEMEHA KOTOPBIX HAYMHAIOT MPOpPacTaTh pPAaHO BECHOW NPU TEPBBIX
MOJIOKUTEIBHBIX TEMIIEpAaTypax MOYBBI, a PACTEHHS IUIOJAOHOCAT W OTMHPAIOT B TOM JKE€ IOy, Ha3bIBAIOT
SIPOBBIMH PAHHUMU COPHSKAMHU.

Haunbonee 3mocTHBIE M3 SPOBBIX PAHHHUX COPHSKOB: OBCIOT OOBIKHOBEHHBIH, Maphb Oenas, peapka
MoJieBasi, TOpeIl IIePOXOBaThId, aMOPO3Hs TMOJHOJMCTHAS ¥ HEKOTOpBIC Apyrue. SIpoBble paHHUE COPHIKU
BCTPEYAIOTCS 00BIYHO B TIOCEBaX SPOBBIX 3€PHOBBIX KYJIBTYpP, JIbHA, KapTO(es, caxapHOW CBEKIIBI.

SIpoBBIC TO3HHE COPHSKH CO3PEBAIOT OOBIYHO TMMO3KE XJICOHBIX 3JIAKOB, TaK KaK IO3XKe
npopactaroT. CaMbIMH PaclpOCTPAHEHHBIMU COPHSIKAMH 3TOM TPYIIIBI SIBISIOTCSA MUKYJIbHHK KPAaCHBBIMH,
IIMPHUIIA TOHHUKIIAS, INETHHHUK 3€JICHBIM, INETHHHUK CHU3bId, MPOCO KypUHOE W Jp. OTH BHIBI
BCTPEYAIOTCS TOBCEMECTHO, HO OCOOEHHOE PACIpO-CTPAHEHUE UMEIOT B FOJKHBIX pailoHax.

3UMYIOIINAE COPHSKU CIIOCOOHBI Pa3BUBATHCS IO THUITY SIPOBBIX U O3UMBIX KyJbTyp. PaHHeBeceHHHE
BCXOJIbI ATHX COPHSIKOB 3aKaHYMBAIOT BETETAI[MIO B 3TOM K€ rojay. B3olesiine BeCHON W JETOM pacTeHHUs
CIOCOOHBI MEpPe3UMOBaTh B JIF000M (a3e M 3a-KaHYMBATh BETCTALMIO HA CJICIYIOIIUN TOJ JIETOM U OCCHBIO.
W3 sroii rpynmbl HanOOJIbIIEE PACIIPOCTPAHEHHE MMEIOT POMAIIKa Helmaxydas, IacTyIIbsi CyMKa, sSpyTKa
oJIeBasi, BACWJICK CUHHIA. PacripocTpaHeHbl 3UMYIOIIHE COPHSIKH ITOYTH IIOBCEMECTHO.

O3uMBIEC COPHSIKHA - MAaJIOJIETHHE COPHBIC PACTCHHS, HYKIAFOIIUECS I HOP-MalbHOTO Pa3BHUTHUS
B TIOHW)KEHHBIX TEMIIEPATYPHBIX YCIOBHSIX OCCHHE-3UMHEr0 MEepUoja, HE3aBHCUMO OT CPOKa MpPOpACTaHUs
cemstH. Hambosee pacmpocTpaHeHBI KOCTEp P)KaHOW W METJIMIA, 3aCOPSIONIMEe B OCHOBHOM TTOCEBBI
O03UMBIX XJI€00B.

JIByJleTHHE COpHSKH — MAaJOJEeTHUE PAaCTEHHs, Ul Pa3BUTHS KOTOPBIX TpeOyeTcs 2 IMOJHBIX
BEreTal[MOHHBIX IEPHOJa: B TEPBbIH OHU HAKAIUIMBAIOT IUIACTHYCCKHE BEIIECTBA, BO BTOPOH —
IIJI0TOHOCST.

MHOroJIETHHE COPHSKH — 3TO PACTEHHs, HMMEIOUIHE XM3HCHHBIM IMKI Ooyiee 2 JIET, CIOCOOHbBIE



HEOJTHOKPATHO IUIOJIOHOCUTh, pPa3MHOXKAIOIIMECS CEeMEHAMU M BereTa-TMUBHO. HawuOoniee 370CTHBIE U
TPYAHOMCKOPEHUMBIMU  SIBIISIIOTCSI  MHOTOJISTHHE  KOPHEOTIPBHICKOBBIE W KOPHEBHUIIHBIE  COPHSKH.
KopHeoTnpbICKOBbIE COpHBIE PACTEHUS PA3MHOXKAIOTCA CEMEHAaMH W KOPHEBOW MOPOCIbI0 (KOPHEBBIMU
OTIPBICKAMH), TOSBISA-IOIIUMUCS U3 TOYEK TJIaBHOTO KOPHS WJIM BCe KOpHEeBOW cuctembl. OT HuUX OepyT
HAYaJ0 HOBBIE PACTEHUsS, KOTOpbIE B JajbHEHIlIEM MOPHIBAIOT CBSI3b C MAaTEPUHCKHUM DPACTEHHUEM U JAIOT
HOBYIO KOPHEBYIO TIOPOCIIb.

CaMbIMH pacmpOCTPaHEHHBIMH KOPHEOTIIPHICKOBBIMHU COPHSIKAMHU SIBIISIFOTCS OCOT IKENTHIM, OOIIK
IOJIEBOM, Tropyak MoJ3yuyuil (pO30BBIN), Cypenka OOBIKHOBEHHAs, BBIOHOK IIOJIEBOM, MoJioydai
OOBIKHOBEHHBIH.

KopHeBUIIIHBIE COPHSKH Pa3MHOXKAIOTCA MPEUMYIIECTBEHHO KOpPHEBHIIAMH (BUA0-M3MEHEHHBIMU
no0OeramMu), H3 CISAMKUX TOYEK KOTOPBIX oOpasyercs mopocib. K Hambo-lee pacnpocTpaHEHHBIM
KOPHEBHIIHBIM COPHSIKAM OTHOCSITCS TIBIPEW MOJA3y4YHil, OCT-pell, XBOII MOJEBOH, MaTh-U-Mauexa u JIp.

[Tapa3uTHble COpHBIE pACTEHHS TPEACTABISAIOT HEOOJBIIYI0 TPYMIy OYEHb OMAac-HBIX COPHSKOB,
NapasUTHPYIOMIUX HA KyJIbTYPHBIX COPHSKOB OTHOCATCS Bce BUABI (okoyo 100) 3apa3ux, a K cTeOJIeBBIM —
noBwinku (6onee 200 BugoB). M3 Ooaporo KoOJWYEeCTBA Mapa3sUTHBIX COPHSAKOB — HauOosee
pacmpocTpaHeHbl 3apa3uxa KyMcKasi, MOJCOTHEYHAs U IOBUJIMKA KIIeBEpHasl.

[lon OGopsbOl C COpHSKAMU TOHMMAETCS YHHYTOKEHHE COPHSIKOB WJIM CHUXE-HHE UX
BPEIOHOCHOCTH pa3IMYHBIMU CIIOCO0aMH M cpelacTBamMu. Bce Mepbl OOpbOBI C COpPHSIKAMH MOTYT OBITH
CBEIICHbl K MpeayNpeauTeIbHbIM M HUCTpeOuTeNnbHbIM. [lpeny-nmpenuTenbHble Mepbl  JTOJKHBI  OBITh
HaNpaBJiICHbl HA JMKBUAALMIO MCTOYHHKOB M Iy-T€H PAaCIpPOCTPAaHEHHS COPHSKOB, HCTPEOUTEIbHBIC — HA
YHUUYTOKEHUE COPHSIKOB ME-XaHUUYECKUMH U XUMUYECKUMU METOJaMH.

[Ton MexaHMYECKUMH METOJaMu OOpbOBI C COpHSKAMH TIOHUMAETCs YHHUYTOXKE-HHE COPHSIKOB
noYyBOOOpaOaTHIBAIOIIMMY MAIlMHAMU M OpPYAMUSIMH, TOJ (PUIUUECKMMH — BO3JCHCTBHE Ha COPHIKU
HEONMaronpuiATHEIMUA ~ (pu3nueckuMu  (pakropamMu (TemmepaTypa, TOKH BBICOKOH YacTOTBI M T.L.), TIOJ
OMOJOTMYECKUMU — TIOJaBJI€HHE M YHMYTOKEHHUE COPHAKOB C TMOMOUIBIO  CIEHHATIN3UPOBAHHBIX
HACEKOMBIX, TPHOOB U OAKTEPHIA..

XUMUYECKHE METObl — 3TO YHUUTOKEHHE COPHAKOB repOUIIIaMU.

B ocHOBY MHTErpupoBaHHOI CHUCTEMbI OOPHOBI C COPHSKAMH JOJDKHO OBITH MO-JIOXKEHO MPaBUIBLHOE
WCIIOJIb30BaHUE OCOOEHHOCTEH KYyJNbTYpPHBIX M COPHBIX pacTeHHUil, BO3/ACWCTBUE Ha HUX NpUEMaMu
arpoOTEXHHKH, TIIATEILHOE BHIOJIHEHHE MIPEIYPEIU-TEIbHBIX MEPOTIPUITHH.

[IpenynpenutenbHble Mepbl OOPHOBI C COPHSAKAMU BKIIIOYAIOT CIEIYIOIINE ME-POIPHUSTHS:

O4HnCTKY MMOCEBHOTO MaTepuaia OT CEMSIH COPHBIX PacTEeHUI;

Hcnonb30BaHre MepernpeBlIero HaBo3a M TOJIBKO 3allapeHHBIX KOPMOB, €CJIM B HUX COZAepXkaTcs B
OO0JIBIIIOM KOJIMYECTBE CEMEHA COPHSIKOB;

OOkamvBaHue JOpOr, MEJIHOPATUBHBIX KaHAJOB, 3ajJeked, MeX — CBOEBPEMEH-HO, 1O
00CeMEHEHUs pacTyIIUX TaM COPHSKOB;

JIukBuganus MEJIKOKOHTYPHOCTH TOJIEH;

OO0s13aTenbHAs OYHUCTKA MOJIMBHBIX BOJ] IIPY HAJIMYUU B HUX CEMSIH COPHSIKOB;

CBoeBpeMeHHasi U KauyecTBeHHas yOopka ypokas U 0Oojee IMOJHOE YyJaleHHE ce-MsSH M 3a4aTKOB
COPHSIKOB C IIOJIEH;

CkaimBaHue 3epHOBBIX KYJIbTYP Ha HU3KOM CpE3e€;

I'epMeru3zanysi cenapupyromux OpraHoB yOOpPOUHBIX MAIIUH JJIS NPEXyNpeKIe-HUsl pacceBaHUs
CEMSIH COPHSIKOB;

BHenpeHne nporpeccHBHBIX CIIOCOOOB YOOPKHM 3€PHOBBIX KyJIbTYpP C BBIBO3OM C IIOJS BCei
OMOJIOTUYECKON MaCChl YpOKasi;

Ctporoe coOmo/ieHHEe KapaHTHHHBIX MEPONPUATHH I TNpenynpexIeHHs Kak 3aBo3a 0co00
OIMACHBIX COPHSKOB M3-3a pyOexa (BHEUIHMI KapaHTHH), TaK U PACIPO-CTPAHEHUS MX  BHYTPU CTpaHbl
(BHYTpEHHHI KapaHTUH).

Cpenu wucTpeOUTENbHBIX Mep OOpbOBl Ba)KHEHIIEe MECTO OTBOAUTCS IpUEMaM MEXaHH4eCKON
00pabOTKU TIOYBBHI, HAIMpPABJICHHBIM Ha JTUKBHUIAIMIO B IOYBE 3amaca CEMsIH COPHSKOB M BETE€TATHBHBIX
OpraHoB pa3MHOkeHHs. boprba ¢ copHsikamu Ham-Oosiee dPdeKTHBHA B MEpPUOJ, KOTJA TOJIe HE 3aHSITO
KyJIBTYpOi: Tocie yOOpkH ypoxkas (BO BpeMs 350JeBoi 0OpabOTKM MO4YBHI), /10 MOCeBa KylbTyp (Ipu
MIPOBEJICHUU TIPEANOCEBHON OOpaOOTKM TOYBbI) WU B MapoBoM Iosie (00pabOTKOW B BECEHHE-JIETHHE
MecsIbl), B IOCeBaX MPONAIIHBIX KyJIbTYp HpU MEXIypsSAHbIX o00paboTkax. bonbinoe 3HaueHue B
YHUYTO)KCHUU MAaJIOJETHUX COPHSIKOB MMEET JI0- W TIOCIIEBCXOJ0BOEC OOPOHOBAHWE B TEPUOJ TIOSBICHUS
BCXOJIOB COPHSIKOB.



I/ICKOpeHeHI/Ie MHOT'OJICTHUX COPHAKOB BO3MOXHO JIMIIb IIPpU COUYCTAHHMHU MCECXAHHUYCCKOTO H
XHUMHUYCCKOIro MCTOAOB.

TEMA 5. CEBOOBOPOTEI

Henb 3ansaTuss. O3HAaKOMUTHCS C MPUHLIUINAMU KIACCU(UKAIMU U MPOEKTUPOBA-HUS CEBOOOOPOTOB.
W3yunth mpenecTBEHHUKH OCHOBHBIX TMOJEBBIX KyibTyp. COCTa-BUTh CXEMbI YEpeJOBaHMs KyJIbTyp B
CeBOOOOPOTAxX pa3HOM crelUaINu3aluu.

Hayuyno o0ocHOBaHHOE dYepemoBaHHE CEIbCKOXO3SMCTBEHHBIX KyJIbTYp (B TOM YHCIIE M YUCTOTO
mapa) BO BpEMEHHM W Ha TMOJSIX Ha3bIBalOT ceBOoOOpoTOoM. OH MpeacTaBisieT OCHOBY [UIsl BCeX
arpOHOMHUYECKUX MEPOIPUATHH, B YaCTHOCTH CHUCTEMBI OOpa0OTKM TMOYBBI M yJOOPEHUS, 3aLIUTHI MOYB OT
9pO3HH, a IOCEBOB — OT COPHSKOB, BpeIUTENel U O0Ie3HE.

CenbCKOXO34HCTBEHHYIO KYJIbTYpPY WIM Iap, 3aHUMaBIIME JAaHHOE MOJ€ B MPEAbIAYLIEM TOAdY,
Ha3bIBAIOT MPEIIECTBEHHUKOM.

CeB00OOOPOT CMOCOOCTBYET TOMOJMHEHUIO U JIyYlIeMy HCIOJIb30BaHUIO MHUTA-TEIBHBIX BEIIECTB
MOYBBI U yIOOpEHUH, YIyUIIeHUIO U MOJICPKAHUIO ONaronpusaTHBIX (U3HMUECKUX CBOMCTB, 3aIIUTE MMOYBBI
OT BOJHOW M BETPOBOHM 3pO3UH, MPERYNPEXKIS-HUIO PACHPOCTPAHEHUSI COPHSKOB, OOJIE3HEH W BpeauTenen
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYp. B pesynbrare ceBooOOpOTa 3HAUUTENBHO TMOBBIIMIAIOTCS IJIOJOPOANE
IIOYBBI M YPOXKAIHOCTh CEJIbCKOXO03SIICTBEHHBIX KYJIbTYD.

Knaccuduxkarus ceBooOopoToB

CeB0OOOPOTHl  KJIACCH(PHUUUPYIOTCS Ha TPU THUMA: TIOJEBBbIE, KOPMOBBIE M  CIIEUU-AJIbHBIE
ceB0o0OOpoThl. B ocHOBY kinaccuukanuy MOJO0XKEH TIJIaBHBIA BHJ MPOU3BOJIU-MON PACTEHHEBOIYECKON
MPOAYKIMH (3€pHO, TEXHUYECKUE KYJIbTYphl, KOPMa, OBOLIHA U T.1.).

K moneBbIM OTHOCSAT CEBOOOOPOTHI, B KOTOPBHIX OOJee IMOJOBUHBI BCEHl IUIOMAAN OTBOASAT JUIS
BO3/ICTIBIBAHUS 3€PHOBBIX, KAPTOQEIs U 3epHOBBIX KyJIbTYD.

KopmoBbIME ceBOOOOpOTaMU HAa3bIBAIOT Takue B KOTOPHIX OoJyiee TOJOBHHBI BCEHl IJIOLIAAU
OTBEJICHO JJIsl BO3JENBIBAHUS KOPMOBBIX KyJbTyp. B 3aBuCMMOCTH OT MecTa pacIlOJIOKEHHS M COCTaBa
KyJbTYp KOPMOBBIE CEBOOOOPOTHI MOAPA3JENSIOTCS Ha JBa MoATUINA: IpudepMckue (KOPHEIUIOAHO —
CHJIOCHBIE) 1 CEHOKOCHO-TIACTOMIIHBIE (TpaBsSHbIC M TPABOIOJIBHEIE).

[Tpudepmckre ceBooOOPOTH pa3MenialoT BOJU3HM KMBOTHOBOTYECKUX (epM W TpeAHA3HAYEHBI NS
IIPOU3BOJICTBA KOPHEIUIOO0B, CUIIOCA U 3€JIEHBIX KOPMOB.

CeHOKOCHO-IAaCTOUIIIHBIE CEBOOOOPOTHI BBOJSAT Ha JIYTOBBIX YroJbsiX JJs  BBI-palllUBaHUs
MHOTOJIETHUX U OJTHOJIETHUX TPAaB HAa CEHO U yCTPOMCTBO UCKYCCTBEHHBIX IIEPEMEHHBIX ACTOMIL.

CrenmanbHble  CeBOOOOPOTHI BBOJAT JUIsl BBIpALIMBAHUS KyJIbTYyp, TPEOYIOIIMX CHEIHATIbHBIX
YCIOBUHA W arpOTeXHHUKH, HAIpUMEpP, BBICOKOIIOJOPOJHBIX I0YB, 0CO0OM arpOoTeXHHWKU BO3CIIBIBAHUS
Tabaka, MaxOpKH, OBOIICH, 0COOBIX CTIOCOOOB OPOIICHHS.

[TpoexTrpoBanue 1 06OCHOBAHHE CEBOOOOPOTOB

DKOHOMHMYECKOl OCHOBOH CEBOOOOPOTOB WJIM CHUCTEMBI UX SBJISIETCS COCTaB KyJlb-Typ M HAay4HO
00OCHOBaHHAasi CTPYKTypa, COOTBETCTBYIOIIAas  NPUPOAHBIM  YCIOBHAM M  CHEIHUATU3AlUH WX
HaMpaBJICHUIO XO35HCTBA.

CTpyKTypoll MOCEBHBIX IUIOIIAAEH WJIM IOCEBOB IPHUHATO HAa3blBaThb COCTAaB BO3-IEJIbIBAEMBIX
KyJIbTYp U COOTHOIICHHE MEXIy HUMHU [0 3aHMMAaeMOM IUIOAAM B TIeKTapax M B IPOLEHTaxX oOIen
TUTOIIA/IH MAIIHY.

[lepron, B TeyeHHE KOTOPOIO BCE KYJbTYpPbl MOJHOCTHIO IMPOXOISAT Yepe3 Bce MOJisi ceBOOOOpoTa,
Ha3bIBAIOT poTauueil ceBoobopoTa. OOBIYHO YHCIO JIET POTAMM COBIAAAET ¢ yucioMm nojei. Ilosromy
CEBOOOOPOTHI HA3bIBAIOT WJIM IO YHUCIY IOJIEW — YeThIPEXIOJIbHbIE, BOCHMHUIIOJIbHbIE U T.JA., WIH IO
IIPOJOJDKUTEIBHOCTH POTALUU — YETHIPEXJIETHUE, BOCBMUJIETHHUE U T.JI.

TEMA 6. KITACCUDOUKALIMA TIOJIEBBIX KVIJIBTYP. POJOBBIE OT-JIMYNA XJIEBOB 1 U 2
I'PYIIIT

Jns ynoOcTBa HM3y4yeHMs TOJEBBbIE KyJIbTyphl MPUHATO MAEIUTh Ha TPYIIBl MO OCOOEHHOCTSIM
BoznenbiBanus (M.A. Crebyr), no wucnonb3oBanuio (J.H. IlpsHumHu-xoB), XapakTepy HCIOJIb30BaHUS
rnaBHoro mnpoaykra (B.H. Basunos, B.H. CtemanoB), G0TaHMYECKMM M OMOJIOTUYECKUM OCOOEHHOCTAM
BUJIA.

Tabnuna 5

Knaccudukanus noneBbix KyiabTyp



['pyma 1o ucmnonab-30BaHUIO buonoruueckas rpynna  Pon, Bujg

3epHOBbIE 3epHOBBIC MSATIMKOBBIC

1-#1 rpynmbl [Tienuia, poxb, SMMEHDb, OBEC, TPUTHKAJIE

3epHOBBIE MATIMKOBBIE

2-11 TpynIIbI Kykypy3a, nmpoco, copro, puc,

rpeunxa

3epHo606oBBIe  ['Opox, cosi, yeueBHIla, YNHA, HYT, Pacoib, JTIOMHUH, KOPMOBBIC OOOBI

Counble

KOPMOBBIE Kopuemtonsr Caxapnas cBeKJa, KOpPMOBasi CBeKJa, OPIOKBa, MOPKOBb, TYPHEIIC
Knyonerioner  Kaprodens, TonmuHamMOyp

baxuesbie ApOy3, ThIKBa, IbIHS

Macnuunsie u 3¢hu-pomaciany-

HbIE MacanuHble IToJcONHEYHHK, paInc, ropuuna, caduop, pbl-KMK, KIEIEBHHA, KYHXKYT,
apaxuc

DdupomacianyHbie Kopuanzp, aHuc, TMHH, MATa, Iandei, peH-xeb

[IpsaunbHble  PacTeHMs ¢ BOJOKHOM Ha ce-MeHaxX XJIOMY4aTHHUK

JIyGOBOIOKHUCTBIE Jlen, xoHoIIsA, KeHad), KYT

Hapkotuueckue Hapkotuueckue u xmenb Tabak, Maxopka, XMelb

KopmoBsie TpaBbl OnnonetHue 31akoBble  CygaHcKasi TpaBa, Morap, IJieBel

MHOTOJIETHHE 3JaKOBEIC TumodeeBka, KOCTpell, OBCSHUIIA, KHUTHSIK, JHUCOXBOCT, pairpac,
BOJIOCHEII, MBIPEH, €xKa

OnHonetHre 000OBEIC Buxka, nenronika, cepazeia, KieBep MyHII0-BbIN

Mpmuoronerane 6000oBbie  Kiteep, mroriepHa, JOHHUK, JISIABEHEI, KO3-JISATHUK BOCTOYHBIH, 3CMApPIIET,
JIFOTIMH MHOTO-JICTHUI

B cBoto ouepenp, 3epHOBbIE Xje0a MPUHATO JEIUTh HA JBE TPYIIBI MO Psiay MOP(OIOTHYECKHX,
OMOJIOTMYECKUX U XO3SIHCTBEHHBIX OCOOCHHOCTEH:

Tabauma 6

buonornyeckue ocodeHHoCTH XJ1€00B 1 1 2 TpymImbI

[Tpuznax Xneba nepBoit rpymnmbl  Xite6a BTOPOH TPYIIIBI

buonoruueckas ¢opma  ViMerorcst 03UMbIE U SIpOBbIE (POPMBI Tosbko sipoBbie (HOPMBI

OTHoleHue K JyIMHe AHA PacTeHus « IJIMHHOTO THS» PacTeHuns «KopoTKOro JHs»

TpeOoBanus K Tery Xomnmono- u 3uMocToiikue He ycTOMYMBBI K MOHMKEHHBIM H OCOOCHHO K
OTPULIATENIHBIM TEMIIEPATYpaM

TpeOoBanus k Biare Bricokass moTpebHOCTh, TpaHcnupauuoHHbli ko3¢ ¢du-mment (TK) 400-
600  Menbie, yeM y xae6oB neppoii rpymibl, TK 130 — 350, y puca — 600

OcobeHHocTu pocTta U pa3Bu-THa ~ Pa3BuTHe B HauaJbHBIX (azax Oosiee ObICTpoe Pa3Butue B
HayvaJbHbIX (a3ax OueHb MEJIEHHOE

Tabnuua 7
Mopdornorudyeckue oTanuus xjaedos 1 u 2 rpymnmsl

Xneba nepBoii rpynnel - Xisieba BTOPO rpymIibl

1. Ha OpromHoOW cTOpoHE 3€pHAa HMeEeTCs scHas mnpoaoiabHas Oopo3aka 1. IlpomonbHas
00po3/1Ka Ha OPIOIITHON CTOPOHE 3epHA OTCYTCTBYET

2. 3epHO mpopacTaeT 3-8 3apOAbIIIEBbIMU KO-PEIIKAMU 2. 3epHo npopacTtaeT 1 3apobIlIeBbIM
KOpELI-KOM

3. B Kosocke cuiibHee pa3BUThl HUKHHUE LIBETKH 3. B xomnocke nydiie pa3BUThl BEpXHUE [IBETKU



Tabnuua 8
OTnuuuTenbHbIE TPU3HAKK 3epeH XJIeOHbIX 351akoB | u 11 rpynmsr

Kynbrypa [IneHuarocTh

3EpHOBKHA ®opma [loBepxHocTb 3epHOBKH  OKpacka X0X0J0K

Xneba nepBoii rpyIibl (Ha OPIOIIHON CTOPOHE UMEeTCsT 00pO3IKa)

[Mmenuna OOBIYHO TOJNIBIE, pEXe IUICHYaThle, HE cpocmuecs ¢ demysmu [IpomonroBaro-
oBaJbHasd, AlLeBUAHAs [ nmankas benas, surapHo-xkenras, kpacHas Vmeercs, uHoraa cinabo 3ameTe

Poxp  Tosble VYminHEHHas, K OCHOBA-HHUIO 3a0CTpEHHAass  MenkoMOpUIu-HUCTast Ceposaro-
3eJIeHas,

xxentags Hmeercs
Sumenp [lneHyaTeie, cpoc-mIMECs C YEHIysIMHU, PEIKO TOJIbIe DIIUNTHYECKAs, yAJIM-HEHHAs

C3a0CTPEHHBIMU KOHLIAMU I'manxas VY niieH4aThIX 3epEH KENTasg LI YEPHAs, y TOJIBIX )KENTas  4acTo
C OKpacKout OtcyTCcTBYET

OBec  IlneHuaTsle, HE-CPOCILIUECS C YELIY-SIMU, PEAKO IOJIbIe VY uIMHeHHas, CyKUBaro-11asics
KBEPXY B nienkax -rinajkas, 6€3 IIeHOK C BO-JIOCKaMu B nmenkax —6enas, xxenTas, KOpUuHeBas, y
TOJIBIX — CBET-JIO-)KEITast Nmeercs

Xneba BTOpO# Tpynmbl (Ha OPIOITHOW CTOPOHE 00PO3/IKa OTCYTCTBYET)

Kykypy3sa l'onbie  Oxpyrias, rpaHucTas, peke BBEPXY 3a0CTpEHHas I'magxas wim mop-
HIMHUCTAs benas, xxenras, KpaCHOBaTO-KOPUYHEBAs, Cepasi, CUHSAA OtcyTcTBYET

IIpoco  IInenuatsie Oxkpyrnas I'mankas, mDIsH-LIEBAs KpemoBas, xenras,
KpacHasi, KOpu4HeBas u Jip. OtcyTcTBYET

Copro Tonble u 1uieHYaTbIE Oxpyrnas I'mankas, Gnects-mas benas, xpemosas,
KpacHasi, KO-pu4HeBas U JIp. OrtcyTcTBYET

Puc [Inenuarsie YV 1MMHEHHO-0BaJIbHBIE [IpononsHO-pebpuctass ~ CoJIOMEHHO-KENTasl,

kopuu-HeBass ~ OTCyTCTBYET

TEMA 7. CTPOEHUE XJIEBHBIX 3JIAKOB
3epHOBBIE XJIe0a OTHOCAT K CEMEHCTBY MSATIMKOBEIE - Poaceae. B oty rpynmy BkitouaroT 9 ponos, a
TaKXKe poJI rpeunxa, cemeiictea rpeuninHbix (Polygonaceae).

XJIEBA TIEPBOW I'PVIIIIBI XJIEBA BTOPOI I'PYIIIIbI

[Mmenwnma — Triticum L.

Poxsb — Secale L.

Suamens - Hordeum L.

Osec - Avena L.

Tputukane - Triticosekale Wittmack [Ipoco - Panicum, Setaria L.
Copro - Sorghym Pers.

Puc - Oryza L.

Kykypyza - Zea L.

I'peunxa - Fagopyrum

OCoOEHHOCTU CTPOCHUSI pacTeHUi

KopueBast cuctema 3epHOBBIX XJIeO0B MoukoBaTas. llpu mpopactanuu 3epHa cHaudajga oOpazyercs
3apOJIBIILIEBHIE, UM NIEPBUYHBIE KOPHU; Y MATIMKOBBIX - OT 3 10 8 KOpHEH, y MpOCOBUIAHBIX — 1, 3areM u3
MO/I3EMHBIX CTEOJIEBBIX Y3JIOB MOSIBISIOTCS MPUIAATOYHBIC WM Y3JIOBbIE KOPHU, KOTOPBIE IPH JOCTATOYHOM
YBIIQXKHEHUH OBICTPO pacTyT. OJHAKO MEPBUYHBIE KOPHU MPH 3TOM HE OTMUPAIOT.

VY BbICOKOCTEOETBHBIX (KyKypy3a, COpPro) u3 OMMXKaWIIMX K MOBEPXHOCTU IMOYBBI HA3EMHBIX Y3JIOB
YacTO Pa3BHBAIOTCSA OMOPHBIE WIM BO3AYyIIHbIE KOPHU. OHHU CHOCOO-CTBYIOT MOBBIIMIEHUIO YCTOHYHMBOCTH
pacTeHMi K MOJIETAHUIO BETPOBAJIaM, a TakKe JA0-TIOJTHUTEIbHOMY MTUTAHHIO.

Haubonee mMoriHas KopHeBasi cUCTEMa Yy KYKypy3bl, 03UMOH MIIEHHUIIBI U PKU.

Crebenb COJOMHMHA, COCTOMT U3 5-7 MEXIOY3JIHi, OTTpaHWYEHHBIX CTEOJIEBHIMU Yy3lamMu. Y
BBICOKOPOCTIBIX COPTOB KYKYpPY3bl MOXET ObITh A0 25 Mexaoy3nuil. Uucio Mexaoy3iuil COOTBETCTBYET



KOJIMYECTBY JIUCThEB. Y OOJIBIIMHCTBA 3E€PHOBBIX XJIEOOB COJIOMHMHA TMojasg, y KyKypy3bl U COpro —
3amosHeHa mapeHxuMoi. Crebenb MMeeT HauOONBIIYIO TONIIMHY B CpPEIHEH YacTH, HAaMMEHBIIYI0 — B
BEpXHEH.

Jluct y 3epHOBBIX XJIEOOB COCTOMT M3 JIMCTOBOTO BJarajuina ¥ JIMCTOBOHM Iua-cTuHKU. Ha mecrte
nepexo/a Bilarajuila B IUIACTUHKY HAaXOJIWTCS TOHKas OeclBETHas IUIEHKa, HaszbiBaeMas si3plukoM (ligula).
SI3BIYOK TUIOTHO TpHJIETaeT K CTEOJI0, MPEensT-CTBYeT NPOHUKHOBEHHIO BOABI BHYTPH JIMCTOBOTO
BJarajuiia. Y OCHOBAaHHUS JIMC-TOBOTO BJarajuila oOpa3yroTcs JBYCTOPOHHHE JIMHEHHBbIC YIIKH, WIH
poxku (auriculae), oxBaThIBaIOIIHNE CTEOEID.

Cougerue — kojoc (poxb, MIICHULA, STUYMEHb) WM MeETelaKa (OBEC, COpro, pHuc); y KyKypy3bl Ha
OJTHOM PAaCTeHHU O0Pa3yIOTCs JIBA COIBETHS — METEJIKA C MY>KCKUMH IIBETKAMH H MMOYATOK C )KEHCKUMH.

Komoc cocTOMT U3 YJIEHHUCTOrO KOJIOCOBOTO CTEp)KHSA (IIPOAOJDKEHHME CTeONsl) M KOJOCKOB.
KonocoBoii cTepkeHb 3/1aKOBBIX KOJIEHYAaTbl, HAa KaXJOM €ro YJIEHUKE HAXOAUTCS OJUH KOJOCOK,
COCTOALIMM OOBIYHO U3 JBYX KOJIOCOBBIX WYEHIyH M OJHOIO WJIM HECKONbKHX IIBETKOB: CTEpXKEHb
3aKaHYMBAETCS BEPXYIIEYHBIM KOJIOCKOM.

Mertesnka nMeeT LEHTPAIbHYIO OCh C Y3JaMH U MEXJIO0y3IusMU. B y3max pacrmo-nararorcs GOKOBBIE
BETOYKH, KOTOpBIE, B CBOIO OYEpPEb, MOIYT, BETBUTCS, U CO3/1aBaTh BETBHM BTOPOr0 U IOCIEAYIOLIMX
nopsiikoB. Ha koHmax BeTBed cUAAT KOJOCKU. KoOJIO-COK COCTOMT M3 OJHOTO WIIM HECKOJBbKHX I[BETKOB U
JIBYX KOJIOCOBBIX YECIIYH.

I[BeTOK MMeeT J1B€ LIBETKOBBIC UCIIyH — HMXKHIOI, WIM HAPYXKHYIO (y OCTUCTBIX COPTOB OHAa HECET
OCTh), M BEpPXHIOW, WIM BHYTPEHHIOIO 0o0jiee TOHKYIO, HEXHYI0. MeXIy [BETKOBBIMU YeIIysIMHU
PacIoIOKEHbl 3aBA3b C OJHOW OOPATHOW CEMSNOYKOM M ¢ ABYMS HNEPUCTBIMH PBUIbLIAMU M TPH THIYUHKH (Y
puca IIecTh); Y OCHOBaHMS LIBETKO-BBIX YEIIyld MMEIOTcs emie aBe HeOonpime ToHkue tuieHku (lodicule)
HaOyXaHHe KOTOPBIX BO BpEMsI LIBETEHHsI 00YCIIOBIMBAET PACKPHITHE 1IBETKA.

Y 3epHOBBIX XJeOOB, IUIOJ 3€pHOBKA. Y IUIGHYATHIX XJIEOOB IUIOJ IUIOTHO CpacTaercs ¢
L[BETKOBBIMH YeIIyHKaMHU. Y TOJIO3EPHBIX XJI1€00B 3€pHO JIETKO OTAEISAETCS OT YEUIyH.

Mopdororudyeckoe CTpoeHHE 3ePHOBKU

YacTh 3epHa, Ha KOTOPOH PAacCIOIOXKEH 3apOJblll, B COOTBETCTBUU C ITOJIOXKE-HHEM 3€pHA B IIBETKE,
SBJIAETCA HIKHEH. OTy YacThb 3€PHOBKHM HA3bIBAIOT OCHOBaHU-eM. Ha IpOTHMBOMONOXHOM 3apOJblIly
BEPXHEM KOHIIE 3€pHOBKHM Y IILIEHUIBI, PXXKM U OBCAa IOMEIIAETCs] HEOOJBIIOW XOXOJOK, COCTOSAILIMHA W3
KOPOTKHX BOJIOCKOB. XOXOJIOK MOXET OBITh IIMPOKUM, TYyCTBIM, KOPOTKMM WJIH, HAaoOOpOT, Y3KUM U
penkuM, (y HEKOTOpBIX XJIEOOB CIYXKHT JOBOJIBHO LIMPOKMM CHUCTEMATHYECKUM HPU3HAKOM ISl OTJIMYMS
BHJIOB U COPTOB).

VY 3epHOBKHM TaKKe Pa3IN4aloT CHMHHYI0 M OpIOIIHYI0 cTOpoHbl. CIIMHHAs CTOPOHA BBIMyKJas, Ha
Hell HaxomuTcs 3aponbil. IIpoTnBomonokHas el CTOpoHa Ha3bIBaeTCsl OPIOIIHOM, Ha HEll pacmojaraercs
O0opo3Ka.

AHaTOMUYECKOE CTPOCHHUE 3€PHOBKHU

[To BHYTpEeHHEMY CTPOCHHUIO 3€PHO XJICOHBIX 37aKOB COCTOMT M3 TPEX OCHOBHBIX YaCTEH: 0OOJOUKH,
SHAOCIIEpPMa U 3HAKOMOTO YK€ HaM IO Hapy>KHOMY OCMOTPY 3€pHa 3apO/IbIIlIa.

O06o104Ka 3epHa MpeACcTaBlieHa 3 CIOSIMHU: IJI0I0Basi, CEMEHHAsI U aJICUPOHOBBIN CIIOM.

3apoapin nuddepeHIpoBaH Ha pa3InyHbIe YacTH — 3a4aTKU OYyIyIIero pacre-Hus. 31eCh UMEeTcs,
MPEKIE BCEro, MIMTOK, MPEACTaBISIONINN E€IMHCTBEHHYIO CEMSIO-JII0 3epHa XJeOHbIX 3makoB. llutok
HEMOCPEACTBEHHO MPUJIETAET K SHAOCIIEPMY U 00-pallleH K HeMYy CBOEH BCAChIBAIOIIEH MOBEPXHOCTHIO.

B HmkHel YacTu 3apojbllia HAXOIATCS MEPBUYHBIC (3apOABIIICBBIC) KOPEUIKM B BUAEC HEOOIBIINX
OyropkoB. Beiiie pacrosiaraeTcsi mepBUYHBIN cTEOEb, 3aKAaHYMBAIO-IIICHCS MTOYKOM, MOKPHITOM KOJIAYKOM
3a4aTOYHBIX JIUCTHEB.

[Tog anepoHOBBIM CJIOE€M pacIojaraloTcsl KpyIHbIE TOHKOCTEHHBIC KJIETOUYKH pPa3HOOOpa3HOU
(¢bopMbI, 3aHUMAIONIME BCIO BHYTPEHHIOK dYacTh OJHAocnepMa. KIeTkn OSTH TycTO 3amoOJHEHBI
KpaxMaJbHbIMM 3€pHAMU DPa3JUYHOM BEJIIMYMHBI, B TMPOMEKYTKAX MEXIy KOTOPBIMU pPACHpPEIEICHBI
OeNKOBbIC BEIECTBA OJIETHO-KETTOBATO-KOPUIHEBOTO IIBETA.

TEMA 8. IIIIEHUIIA

[MTmenuna - (poxy Triticum L.) mpeacraBnsier oOmMpHBIM U OoraTelii dopMaMu poj XJIEOHBIX
3nakoB. [lo oOmenpunsaroil knaccudukanuu I1.M. XKykoBckoro, omy6nuko-sanHoi B 1957 rony, mieHHna
npejcraBieHa 22-Ms BUIaMu

Hacrosmue 1 nonosiHbIe MIIeHUIBI



Jlng mpakTUYecKuX Iefiell dYacto ynoOHee ObIBaeT TMOApa3/ielieHHe, OCHOBaHHOE TOJIbKO Ha
MOP(OJIOTUYECKHX H XO3SHUCTBEHHO BAXHBIX MpHu3HaKkax. [lo Mopdonorndye-ckuM H  XO03SHCTBEHHBIM
npuU3HaKaMm Bce 22 BHJIa MIIEHUI] MOKHO Pa3/IeIUTh Ha JIBE TPYIIIIbL:

1. HacTosiue NieHuibl Ui rojlo3epHbIE.

2. [onGsHbIe MIIEHUIIBI MW TUIEHYATHIE.

K nmnepBoii rpymnme OTHOCATCS OJMHHAAUATh BUAOB MIIEHUIBL: JWKA, TBEpJas, BaHCKasd,
rpub00oiiHas, TYpPruayM, MECCOMOTaMCKasi, TIIOJIOHUKYM, MATKas, KapiuKoBas, Kpyrjo3epHas U
mupokoaucTHas. Ko BTopoil rpymme oTHocATCs ocTaibHble 11 BHIOB — JuKasg OJHO3EpPHSHKA, IUKas
NiIeHuna Ypapry, KyJlbTypHas OJHO3EpHSHKa, Xajjckas, AWKas [By3epHsHKa, 3aHaypu (Tumodeesa),
KOJIXUJICKasl IBY3E€pHSIHKA, 110J10a (1By3epHsAHKa), aDUCCUHCKAs, Maxa, CIEJbTa.

[Tpu3Haky HACTOSIIUX U MOJIOSHBIX MIIEHHULL

VY HacTOAmMX IIIEHUL[ CTEPXKEHb KOJOCA HEJIOMKHMHM, TO €CTh KOJIOC IpU CO3pE-BaHUU HE
pacmazaercss Ha OTAENbHBbIE KOJOCKU. 3epHO MpPH OOBIYHBIX CIOCOOax OOMOJIOTa JIETKO OCBOOOXKIAeTcs U3
Yelllyd, B KOTOPbIE OHU 3aKIIOYEHBI.

[TonGsiHple MIEHUIIBI HMMEIOT CTEPKEHb JIOMKHH, KOJIOC TMpPH CO3PEBAHUU J0-BOJBHO JIETKO
pacnazaercss Ha OTAEJbHBIE KOJIOCKH, KaXAbId C UIECHHMKOM CTEp)KHSA. 3epHa IpU OOBIYHBIX crocolax
oOMoJIoTa HE OCBOOOXKIAIOTCA M3 LIBETKOBBIX U KOJOC-KOBBIX uemryd. [Ipm oOmornore STHX MIIEHHUIL
II0JIy4aeTCsl HE T0JIOE 3€PHO, a LIEJble KO-JIOCKH, TpeOyolue AJis BbIAEICHUS U3 HUX 3€pHa JajbHEHen
00paboTKH.

Haubonpinee pacrnpocTpaHeHHEe Ha BCEM 3E€MHOM Iape MMEIOT JIBa BHJA: MsSTKas M TBEpAas.
PaccMoTpuM OCHOBHBIE pa3ianyuus MEXAy HUMH 110 KOJIOCY.

Tabmuna 9

Otnanyue MATKOW M TBEPAOW MIIEHUIBI IO KOJIOCY

[Tpusnak

Msirkas IHiieHHIIa

Tr. aestivum

Teepnas mmenuna Tr.durum

1 2 3

Konoc

OctucThiii mu 0€30CThIH, HWINHA-PUYECKHIH, PeKe BepETCHOBUIHBIN

OCTHUCTBIN, peIKO OE30CThIN, MPU3-MATHYECKH, B TTOTIEPEUYHOM CEYCHUH TTOUTH MPSMOYTOJIbHBIN

[InoTHOCTB KONIOCA
PBIxutbIii (MEXIy KOJIOCKAMHU MTPO-CBETHI)
[TnoTHBIN (TPOCBETOB MEXTy KOJIOC-KaMH HET)

Jnvna ocreit
PaBHBI KOJIOCY MIIM KOpOYE €ro
JnuaHee konoca

JluueBas ctopoHa KoJioca
[Hupe 60xoBOMH
Vixe 00KOBOIH

Tabauma 10

[TpuznHax

Msrkas mmmeHuna

Tr. acstivum L.

Teepnas mmennna Tr. durum



dopwma 3epHa
Koportkoe, okpyrioe
IIpononrosaToe, B monepeyHoM pazpese Oosee rpaH UCToe

BennunHa 3epHa
Mernkoe, cpeiHel KpYITHOCTH, KPYTI-HOE
Cpennee, vaiiie KpymHoe

KoHcucrennusa
My4H#HCTas, TOTYCTEKIOBUIHAS
CrexsioBHUIHAS, pEXKe MOTYCTEKIOBUIHAS

@opMa U pacroIoKe-HUE 3apOblIIa
OKpyTJIblid, BOTHYTHIN
IIpononroBarslii, BBITYKIJIbIIA

X0XO0JI0K
SIcHO BBIpaXKeH, BOJIOCKH JJIMHHBIE
OTCyTCTBYET UM cl1a00 BBIPAXKEH, BO-JIOCKA KOPOTKHE

OTiinumne MITKO# U TBEPIOH MIIEHUIIBI IO 3EpHY

3epHO MIICHUIIbI:
a - MATKOI;
0 - TBepIOi

COPTA O3MMO HIIEHULIbI:

BE3OCTAS 1, JOHCKAS BE3OCTAS, JOHCKAS IOBUJIEMHAS, JOH 93, JOH 95, KOJIOC
JIOHA, IIPUKYMCKAS 36, TIOBEJA 50, CTEIHAS 7, IOHA, 3EPHO-TPAJICKAS 9, BATBKO,
3EPHOI'PAJIKA 11, KPACHOZAPCKAS 99, IIPUKYMCKASI 140, CTAPLLIUHA.

TEMA 9. AYMEHb

Sumenp moceBHOU - Hordeum sativum Lessen OTHOCHUTCS K CEMEWCTBY MSTIHKOBBIE (37aKOBBIC) -
Poaceae, poxy Hordeum.

XapaKkTepHON YepTOM SYMEHHOIO KOJIOCa SBISAETCA HAJIMYME TPEX KOJIOCKOB Ha KaXJAOM YCTyIle
KoJIOcOBOrO cTepkHsA. OJHAaKO HE BCerja OHM HOPMAJbHO Pa3BUBAIOTCS U IUIOAOHOCAT. Y OAHHUX (GopM
IUIOJOHOCSIIIMMM  SIBJISIFOTCSL BCE TPU KOJIOCKA, Y JPYTMX TOJBKO OJMH, Y TPETbUX - OT OJHOIO IO TpeX.
Beuny sroro Bua Hordeum sativum ge-nutcst Ha Tpu moasua:’

1. ITogBua vulgare L. - MHOTOPSIIHBIN STYMEHB;

2. lloxeun distichum L. - qBypsiiHBIN TYMEHB;

3. Ioasun intermedium Vav. et Orl. - npoMexXyTOUYHBII TYUMEHbD.

Mopdororndeckas XxapakTepUCTHKa TPYII sSIUMEHS:

MHoropsiiHblli  SUMEHb Ha  KaXJOM YCTyI€ KOJIOCOBOTO CTEPKHS HMEET 10 TPU HOPMAIBHO
Pa3BUTBIX IIJIOJOHOCSIIMX KOJIOCKa. MHOTOpSAHBIN SUMEHB JEIIAT Ha JBE IPYIIIIbL:

1) mpaBUIIbHO-ILIECTUPSATHBIN, WIH MIECTUTPAHHBIM;

2) HenpaBWJIbHO-IIIECTUPSATHBIN, UM YEThIPEXTPaHHBIH.



VY mpaBWIBHO MIECTUPSAAHOTO SUMEHsS Onaromapst OONBIION TUIOTHOCTH KOJIOCa BCE TPH KOJIOCKA,
NPUKPEIJICHHbIE K OJHOMY WIECHHKY CTEp)KHs, 00pa3yloT NpaBWIIbHBIE BEPTUKAIBHBIE PSIIBI C KOJIOCKAMHU,
pacnonoxeHHbIMA HajJ HUMH. C KaKIOH CTOPOHBI KOJoca 00pa3yeTcs 10 TPU MPaBUIBHBIX BEPTUKAIBHBIX
psina KoJockoB. Beero B kosoce mecTs Takux psioB. B momepedHoM paspese KOJIOC IIECTUPSTHOTO SUMEHS
o0pa3yeT NpaBWIBHYIO MIECTHIYYEBYIO 3BE3.Y.

Yy HCIIPABUJIBHO MIECTUPAAHOTO, HJIW YCTBIPEXTPAHHOIO SYMCHA, KOJIOC Ooiee pBIXJ'II:IfI, TO €CThb
YJICHUKU CTEPKHS JUTMHHEE, M MEXIy KOJIOCKaMH HMEIOTCsS OOJbIINe MPOCBETHL. B momepedHoM paspese
KOJIOC 00pa3yeT NpsIMOYTOJIbHUK

JIBypsITHBIA STUMEHB TaK)KE MMEET Ha KaXKIOM YCTYIE KOJIOCOBOTO CTEPXKHS TAaKKE MMEET 10 TPH
KoJlocka. Ho W3 3THX KOJOCKOB pa3BUBAIOTCS M HOPMAJBHO IUIOJAOHOCAT TOJBKO Cpei-HUE. BOKOBBIE ke
KOJIOCKH OCTAalOTCsl OECIUIOMHBIMU M YacTO pelylHpOBaHbl. B pesynbrate peayKuuu OOKOBBIX KOJIOCKOB C
Ka)XXJIOW CTOPOHBI KOJIOCOBOTO CTEPXKHSI 00pa3zyercs MO OJHOMY BEPTHUKAIBHOMY PSIY Pa3BHTHIX KOJOCKOB
(3epen), To ecTh B Kosoce JBa psaa. OTcroa U Ha3BaHUE - IBYPSIAHBIA SUMEHbD.

Tabmwmma 11

Mopdomornueckne OTINYHUS MOJABUAOB SIMMEHS TTOCEBHOTO
[Ipusnax

MHoropsiAHbIi

JBypsiIHBII

Uwrcno pa3BUTHIX KOJIOCKOB Ha YCTYIE CTEPIKHS
Tpu
Onun

Xapaktep OCHOBHOM IIETUHKHU 3€pHA
KopoTtkoBosocucras

(Bo¥inOUHas)

JlmHHHOBOJIOCHUCTAS

BrIpaBHEHHOCTB 3€pHA B KOJIOCKE
He BbIpOoBHEHHOE
BripoBHEHHOE

CooTHoIIeHHEe CUMMETPUYHBIX U HECUMMETPUYHBIX 3€pEeH
1:2
Bce 3epna cummeTpudHbie

KynbTypHbIE IBYpsIHBIE SYMEHH 10 CTENCHH PEIYKIHUH OOKOBBIX OCCIUIOAHBIX KO-JIOCKOB JEINSATCS
Ha J1Be Tpynnbl: nutantia u deficientia.

['pynna nutantia ©MeeT OTHOCHTEIFHO HEJOPa3BUTHIE OOKOBBIC, KOJIOCKH y KOTO-PBIX COXPaHUINCH
U KOJIOCKOBBIE, U IIBETKOBbIC YCIIIYH.

I'pynna deficientia umeeT Gosiee HETOPa3BUTHIC KOJIOCKH, OT HUX COXPAHUIIUCH TOJIBKO KOJIOCKOBBIE
YeIIyH.

[TpomesxyTOYHBIE TPYIITBI SYMEHEW UMEIOT Ha KaKJIOM yCTYTIe KOJIOCOBOTO

CTEP>KHS OT OJTHOTO JI0 TPEX KOJIOCKOB U BCTPEYAETCS 3TOT MOJBU OUYEHB PEIKO.

COPTA O3UMOTO SIUMEHS:
KO3BIPb, MUXAWJIO, POCTOBCKHUH 55, [IPUKYMCKUI 50, TOBPBIHS 3.
COPTA SPOBOI'O SIYUMEHS:
MAMJIIOK, TIIEPEJIOM, 3EPHOIPAJIELl 770, TIPUKYMCKUI 74, CTU-MVJ,
3EPHOI'PAICKUII-813.



TEMA 10. KYKYPV3A
ITo mopdomornyeckuM mnpHU3HAKaM PACTCHHUS KYKYpy3bl 3HAUHUTEIBHO OTIWYA-FOTCA OT JPYTUX
XJIEOHBIX 3JIAKOB.

CrtpoeHue pacTeHus: KyKypy3bl:
1- MeTenka (My»CKOe€ COIBETHE);
2 - JINCT;
3 - pBUIBLIA;
4 — movyaToK (3)KEHCKOE COIIBETHE);
5 - nucroBas 00epTKa MOYATKA;
6 - HDKHUW HEpa3BUBIIUICS MTOYATOK;
7 - BO3yILLIHbIE KOPHU (OTIOPHBIE);
8 - KopHeBas cuctema

[TonBuIbI KYKypy3bl

Pon Zea mpencraBiieH €IMHCTBEHHBIM BUIAOM Zea mays L. - KykKypy3a. DTOT BUI ACIUTCA Ha
noJBUABL: 3y0oBHIHAS - subsp. indentata Sturt.

KpeMHHucTas - subsp.indurata Sturt.

KpaxManucTas (My4HHCTas1) - subsp. amylacea Sturt.

caxapHas - subsp. saccharata Sturt.

Jomaromasics - subsp. everta Sturt.

BOCKOBHJIHaA - subsp.ceratina Kule

TIeH4yaTas - ubsp.tunicata Sturt.

OO6pa3zoBanue MOJABUIOB KYKypy3bl OT caMOil ApeBHEH  (Jomaromiasics) 10 caMoil MOJIOJoN (caxap-
Hasl), BBIJICJIMBILIUICS B CAMOCTOSITENBbHYIO KyJIbTypy B [1 V[ ] Beke

Haubonpiiee pacrnpocTpaHeHHe  WMEIOT  MOABHIABI  3yOoBHAHAs ©  KpemHucras. [logBua
IJIEHYaTOW KyKypy3bl IHPOM3BOJCTBEHHOI'O 3HAYEHHS HE UMEET, HO IPEACTAB-JII MHTEPEC IIPU U3YyYECHHUH

€€ MPOUCXOKACHUS.

IToyaTku pa3nu4HbIX NOABUAOB KYKYpPY3bl

1 - 3yboBuaHas; 2 U 4 - KpeMHUCTasT; 3 - KpaxMalIucTas;
5 - caxapHnas; 6 - onaromascs, 7 — IieHyaTas



- POTOBHIHBIN YHAOCIIEPM - MYYHUCTBIN 3HI0CIIEPM
Cxema cTpoeHus 3epHa Pa3IUYHbIX MOJABUIOB KYKYpPY3bl:
1 - kpaxmManucTo; 2 - 3yOOBUAHON; 3 - KPEMHUCTOM;
4 - nonarouiercs; S - caxapHou

Tab6nua 12
XapakTepucTrKa MOJIBUI0B KYKYPY3bl
ITonsun
dopma 3epHa IToBepx—HOCTB 3ep—Ha  XapakTep Bep-XYILIKH 3epHa Pazmep
3epHa  PacmonoxeHue U CTENeHb pa3-BUTHS SHIOCTIEpMaA
POTOBUTHOTO MYYHHCTOTO
1 2 3 4 5 6 7

3yOoBua-Has

Y AnuHeHHO-Tpa-HUCTas

['mankas, Ha Bep—XylLIKe CKIag4aTas
C BMATHHOM

Kpynnoe

ITo 60kOBBIM

CTOpPOHAM TpeodIagaeT

B nentpe u Ha Bepxyr—ke

Kpemuu-cras Oxpyrnas,

CHAaBJICH "Has I'mankas Oxpyrnas, 6ne-ctamas Ot

KpYIHO—TO 110 Meskoro  CHiibHO pa3-BUT TOJIBKO B LIEHTpE

Kpaxma-nucras Oxpyrias  CHIBHO  CHaB-JIEGH 'Had I'manxas Oxpyrnas, Ma-
toBas Kpymnoe OTCYTCTBYET MJIM TOHKHUM CJIOM Ha BEp-XYIIIKE CwIbHO pa3BUT

CaxapHas YnuHenHo-rpa-HucTags  Mopmman—cras Mopmunucras  Kpyn—Hoe,

cpeanee CuiibHO pa3-BUT OTCYTCTBYET

Jlonaroma-sicss  Oxpyrias I'mankas Oxpyrias unm 3a0CTpeHHas, ¢ OjecTsiiel mo-
BepxHOCThIO ~ Menkoe CunbHO pa3-BUT OTCYTCTBYET WM OYEHB CJIa00 pa3—BUT

BockoBua-nas  Oxpyrnas I'mankas Oxpyrias, Ma-ToBast

Menkoe

CunbHo pa3-BuT TOJBKO B LIEHTpE

CopToBOIl COCTaB TOCEBOB KyKypy3bl TOBOJBHO OOIHMpHEIA. [Ipeobmagaromnyto 4acTh MOCEBHBIX
IJIOMIAIeH O/ 3TOM KyJIbTYpOH 3aHMMAlOT MEXJIuHeHHble THOpuabl | mokonenus. B Hacrosiee Bpemsi B
l'ocynapcTtBeHHbId  peecTp  CENEKUMOHHBIX  JOCTHXKE-HUM, PEKOMEHJOBAaHHBIX  HCIOJb30BAHUIO B
CTtaBpoIonbCKOM Kpae, BKITo4YeHo 0koj1o 100 rubpuoB 1 COPTOB.

COPTA Y I'MBPUJIbI KYKYPY3bI: §

AHIOTKA, BEJIO3EPHBIN 1 MB, JJOHCKASI BBICOKOPOCJIASI, KPACHO-JJAPCKUIA 295
MB, HBIOTOH, TIETPUK, PUK 340 MB, CTK 932 MB, IOBWJIEM-HbBII 390 MB, BAJIEHTUH,
TN

TEMA 11. BEPHOBBIE BOBOBBIE KYJIbTYPBI

K rpymnme 3epHOBBIX OOOOBBIX OTHOCATCS PACTEHHS, KOTOPHIE BO3JEIBIBAIOTCS ISl TONYYCHUS
ceMsH, boraTeix OenkoM. Bee oHM sBISIFOTCS TIpeAcTaBuTeNsIMU ceMericTBa boOoBhIx - Fabaceae.

HauGonpiiee pacmpocTpaHeHHe B TOJEBOW KyIbType MOMYUMIIH CIEAYIOIIME BUIBI STOW TPYIIIBI
pacTeHn:

ropox MmoceBHOM - Pisum sativum L.



rOpoX IMoseBoi - Pisum arvense L.

HyT - Cicer arietinum L.

yuHa noceBHas - Lathyrus sativus L.

yeuyeBuIla - Ervum lens L.

KopMoBbIie 60051 - Faba vulgaris Moench.

¢aconp oObikHOBeHHas - Phaseolns vulgaris Savi.
daconb octponuctas. Tenapu -Phaseolus acutifolius Aza Gray.
dacons mumMckast. Jluma - Phaseolus lunatus L.

(daconb 30motucras. Mam - Phaseolus aureus Piper.
dacons MHOTOIIBETKOBas - Phaseolus multiflorus Wild.
BHTHA - Vigna sinensis Endl.

JIFOTIMH y3KOJMUCTHBIN - Lupinus angustifolius L.
moriH Oenwiii - Lupinus albus L.

JIIOTIVH KenNThIi - Lupinus luteus L.

JoTiH MHoroJieTHUH - Lupinus polyphyllus Lindl.
cos - Glycine hispida Maxim.

Mopdomnoruueckoe ctpoeHne 36pHOO0O0BEIX

Bce 3epH00000BbIE KYIBTYpPhl HMEIOT MHOTO OOIIMX MOP(OIOTHYECKUX MPU3HAKOB.

KopueBast cucrema - crepkHeBas, ¢ OOJBIIMM KOJIMYECTBOM OOKOBBIX KopemikoB. KopHu riy6oko
IIPOHUKAIOT B 1ouBY (210 180 cm), pacnpocTpaHssick B cTO-poHbI 10 120 cMm.

Crebenp OBIBaCT NBYX THIIOB - MPSMOCTOSYHMIA, BETBUCTHIM (HYT, KOPMOBBIE OOOBI, COsI, JIFONIUH) U
BbIOIIMICA (TOpOX, (hacoib, YHHA, YSUEBUIIA).

Jluctest - cnoxuele. [lo CTpOCHHIO JIUCTHEB U OCOOEHHOCTSAM IMPOPACTAHHUS 3EpHOOOOOBBIE
(mo I.H. ITpsiHUIIHUKOBY) AENAT HA TP TPYIIIBL.

K mepBoii rpynmne OTHOCAT pacTeHHs C MEPUCTHIMU JIUCTHSIMHU, Y KOTOPBIX MPH MPOPACTAHUU CEMSIH
CeMsIIONIM OCTAIOTCA B TOYBE (TOPOX TOCEBHOM, TOpOX IIOJIEBOM, YWMHA, HYT, Y€YeBMIA, OOOBI, BHKA).
Pacrenus sTOi Trpynmbl BBIAEPKUBAIOT Oosiee TIIyOOKYHO 3aJ€NKy CeMsH, TaK KaK WX MPOPOCTKU He
BBIHOCSIT CEMSI0JIM Ha MO-BEPXHOCTH MOYBHI M JIETKO MPOXOIAT Yepe3 3HAYUTEIbHBIN CII0N MOYBHI.

Bcxoibl 3epHOBBIX O00OBBIX PACTCHHIA:

1- ¢ TpoitdyaTtbiMu TUCTBIMU  ((Ppacosib OOBIKHOBEHHAS );
2- ¢ manpb4yaThIMH JIUCTHSIMU (JIIOTIHH);

3- ¢ EePUCTBHIMH JIUCTHIMH (HYT)

Bo BrOpyro rpynmy BXOAAT pAacTeHHMs C TPOWYATBIMU JIMCTBSIMU, CEMSNOIM KO-TOPBIX IIpU
MPOPAcTaHUU CEMEHU BBIHOCSTCS Ha MOBEPXHOCTh MOYBBL. JIJi CeMsiH 3TUX pacTeHud HeoOxoauma Ooiee
MeJKasi 3a/Ie7IKa, TaK KaK MOJIOJIbIe POCTKH C TPYJIOM MpPOHUKaIT depe3 mouBy. K HuM oTHOcsATCs (aconb,
COsl, BUKA.

K TpeTbefI TpynImec OTHOCATCA paCTCHHUA C MaJIb4YaTbIMHU JIMCTbAMH, TOXC BBIHO-CAIIUC CCMAO0JIM Ha
MMOBEPXHOCTH IMOYBKI MPU MTPOPACTAHUN CEMSTH (JTIOTIMHBI: KEIThIA, CHHUMN, OCJIbIN, MHOTOJIETHUN ).

HBGTKI/I - Y OJHUX 3€pH0606OBBIX CUAAT 110 OJHOMY, IO ABAa WJIKM TPHU HA IBCTO-HOXKXKAX B IA3yXax
JUCTBEB (TOPOX, KOPMOBBIE OOOBI, UeUEBHIIA, YNHA, HYT, (acoiib), y APYTUX - COOpaHbl B COIBETHUS - KHUCTH
(cost, monuHbl). [[BeTKH - 000€M0IIbIe, MOTBUTLKOBOTO TUIIA, HETIPABUIIbHBIE, IS TUIETIECTKOBBIE.

Tuns! couBeTHii:
a) IByX1LIBETKOBOE COLIBETHUE;
0) MHOTOIIBETKOBOE COIIBETHE (KUCTH)

Bepxuuil nenectok HasbIBaeTCsl MapycoM, OOKOBBIE JBa - KPBUIbSIMU (BEcC-TaMM), HIDKHHE [Ba
(cpocmimecst) - nomoukoil. B mBerke 10 TBHIYMHOK, NEBSITh U3 KOTOPBIX CpPACTalOTCS B BUIE TPYyOOUKH,
OKpYy’Kaloliel IecTHK, a OAHa - cBoOojgHas. Y monuHa cpacratorcsi Bce 10 ThrumHOK. Ilectuk ¢
OJIHOTHE3JTHOW 3aBS3bI0, HECKOJBKHUMH cemsnoukamMu. OKpacka BeHUMKa pa3HOOOpaszHas - OT Oenoil 10
PO30BO-KpacHO U (PHMOJIETOBOM.



CtpoeHune 1BETKa 3epHO-BBIX O0OOBBIX pacTeHUil:

1 - o0 BUT;

2 - Jaleyka;

3 - mapyc;

4 - KppLIBS;

5 - 100YKa;

6 - TeHEPATUBHBIC YaCTH I[BETKA;

7 - TIECTHK;

8 - TPIYMHOYHASA TPYOKa (B pa3BepHYTOM BH/IE)

[Tnox - 606 pasznooOpasnoii dopmbl. KomnuecTBo cemMsH B 1uiofax pa3iauvHo: OoT 1-2 (y YeueBHIIbI,
YUHBI, HyTa) 10 6-8 u 6onee (y ropoxa u ¢aconu). Hanbonee kpymHbie 1m0l y hacoyi, KOpMOBBIX 0000B;
MEJIKAE - Y YeYeBHIbI. Y OOJBIIMHCTBA 3¢pHOOOOOBBIX IUIOJA TPU CO3PEBAHWUHU PACTPECKHBACTCS Ha JIBE
IPOJIOJIHBIE CTBOPKH.

CemeHa OOOOBBIX MOKPBITHI JTOBOJBHO TPOYHON KOKUCTOH OOOJOYKOW, y CeMsH OOJBIIMHCTBA
KyJIBTYp C TJaJKOH, YacTO IJISHIIEBOM MOBEPXHOCTBIO MM HA000pOT, COOpaHHOW B pa3sHOOOpA3HYIO CETh
MOPIIHUHOK (HYT, HEKOTOPBIE (DOPMBI TOpOXa).

CrtpoeHue ioaa 3epHOO0O0BEIX:
a - CTBOPKH;
0 — cemeHa

CeMsi COCTOMT W3 CEMEHHOW OOOJIOYKM W 3apojpiiia. Ha MecTe NpUKpeIUieHHs CEMEHH K IUIOIy
COXpaHseTCd CEMEHHOW pyOumk, a y daconmu - Oyropku Xama3bl M MHUKpOHwie (Xojla3a - OCHOBaHHE
CEMSITIOYKH, W3 KOTOPOH pa3BWIIOCH CEMs, MUKPOIMJIE - CEMSBXOJHBIH CJell, MECTO NPOHUKHOBEHUS
MBIIBIIEBOM TPYOKH B CEMSITIOUKY MIPU €€ OTUIOIOTBOPEHUH).

3apobIll COCTOMT W3 JABYX MSCHUCTBIX CEMSIONICH ¥ 3aKIOYCHHBIX MEXIY HUMH 3apOJIBIIICBOTO
Kopemka M modeykd. llocnenusist y ceMsH HEKOTOpBIX OO0OOBBIX pa3BUTa OYEHb CHIBHO U COCTOUT U3
HEOOJIBIINX 3a4aTKOB JBYX NEPBBIX HACTOSIIMX JHCTHEB PACTCHHUsS, KOTOPHIE JEKAT MEXKIY CEMSIONSIMH B
CJIO’KEHHOM BHjIe. MeX/1y STUMHU JIUCThSIMH PacIioyiaraeTcsi TOUYKa pocTa PacTeHHUS.

Ctpoenue cemeHrn O000BBIX KYJIBTYD:

1 - Bug cemenu (aconu co CTOpo-HBI PyOUHKa;

2 - cems dacos 6€3 CeMEHHON 000JIOUKH;

3 - mpopacratoiiee cems Gaconu;

4 - ceMs ropoxa;

5 - 3a4aTOYHBIEC TUCTOUKH C IOY-KOHM, cTeOenek KOpemokK (hacoau

COPTA ITOPOXA

Topox mocesroit: AKCAMCKHIM YCATBIN 5, APEAJL, BATPAK, HOPJI,
OPJIOBYAHUH, 1Y JAPb.

I'opox nonesoii: CITYTHUK, ®ASTOH.

COPTA COU:

XOJICOH, JIAHb, BUJIAHA, PYHO, APMABHPCKAS 15, APMABUPCKAS 4.

TEMA 12. MACJIMYHBIE KVYJIbTYPbI

K rpynme MaciauuHbIX KyJIbTyp OTHOCSTCS pAcTeHHs, Ce€MeHa U IUIOAbl KOTOPBIX OoraTsbl
pacTUTENIbHBIM XKUPOM (MaciaoM). MacinuuHble KyJbTYpbl IpPEICTaBICHbI OOJBIIMM pa3HOOOpa3ueM BHJIOB
U3 pa3NuYHbIX OOTaHMYECKUX cemeicTB. OHU OTJIMYAIOTCS MO MOPQOJOTHUYECKUM, OUOJIOTUYECKUM U
XO34WCTBEHHBIM IpH3HAKaM, KpoMme IpejcTaBuTenel cemeilictBa Brassicaceae (KamycTtHble) wnn
Cruciferae (Kpectoupetnsie).K o0mmm MopdosorndeckuM MpU3HAKAM, XapaKTEPHBIM JUISI BCEH TPYIIIIBI
MacCJIMYHBIX KYyJbTYp, CIEIYET OTHECTH HAJUYME XOPOILIO pa3BUTON CTEpKHEBOW KOpPHEBOW cucTembl. Bee
MacJIHYHbIE SBISIIOTCS OJHOJIETHUMHU TPaBSHUCTBIMU pacTeHUAMHU. VICKIIOueHHe COCTaBIseT KIIEIIEBHHA,
KOTOpasi B TPOIIMYECKHX CTPaHax SIBISETCS MHOTOJIETHEN KYJbTYpOH, a B YCIOBHUSIX YMEPEHHOIO KJIMMAaTa
BO3/IEJIBIBAETCS KaK OJIHOJIETHEE pacTEHHE.

Tabnuma 13

Haubonee pacnpocTpaHeHsl ciaeayIoNe Bl MAaCIUYHbIX PACTCHHIM:



Ha3Banue pactenus
HasBaunue cemeiicTBa

pycckoe
JIATUHCKOE
pycckoe

JATUHCKOE

1 2 3 4

IToaconmneynuk

Heliantus annus L.

ActpoBble (Cn0oXHOLBETHBIE)
Asteraceae (Compositae)

Caduop
Carthamus tinctorius L.
AcTpOBBIC (CnoxHOUBETHBIC)

Asteraceae (Compositae)

KitenteBuna 0OBIKHOBEHHAS Ricinus communis L.
Momnouaiineie  Euphorbiaceae

Kymxyt

Sesamum indicum L.

KynxyTHbie

Pedaliaceae

Ilepuma

Perilla ocimoides L.

SIcHOTKOBEIE Lamiaceae
JIsmnemanmsa

Lallemantia iberica

F.etM SIcHOTKOBEIE Lamiaceae
Maxk

Papaver somniferum L.

MaxkoBbie

Papaveraceae

1 2 3 4
Cos

Glvcine hispida Maxim.
Bob6oBrle

Fabaceae

Apaxuc

Arachis hypogaea L.
Bbo6oBbie

Fabaceae

Jlen MacITUYHBIN
Linum usilatissimum L.
JIbHOBBIC

Linaceae

['opuniia cuzas (capenTckas)
Brassica juncea Czern



KamycTtHbie (KpecTouBeTHbIC)
Brassicaceae (Cruciferae)

l'opuuniia 6enas
Sinapis alba L.

KamycTtHbie (KpecrouseTHsie)

Brassicaceae (Cruciferae)

Panc

Brassica napus oleifera D.C.

KamycTtHbie (KpecTouBeTHbIC)

Brassicaceae (Cruciferae)

Pooxuxk

Camelina sativa Crantz.

KanycTtabie (KpecTtouBeTHbIC)
Brassicaceae (Cruciferae)

Kpambe

Crambc abyssinica Hochst.

KamycTthbie (KpecTomnpeTHbIe)
Brassicaceae (Cruciferae)

Tabnuua 14

buoxuMunueckas XapakTepUCTUKA CEMSH MAaCIUYHBIX KyJIbTYP

Kynbrypa

Copep:xaHue *u-pa B aOCOIIOTHO CyXOM BEIIECTBE CeMsiH, %o
Monanoe uncio

Yucnno omblIeHNA

Kucnornoe uncno

IToncomHeyHUK
29,0-56,9
119-144
183-196
0.1-2,4

Cos
15,5-24,5
107-137
190-212
0,0-5,7

Pamnc o3umbIi
45,0-49.6
94-112
167-185
0,1-11,0

l'opunna cuzas
35,2-47,0
92-19

182-183
0,0-3,0



Kiemesnna
47,2-58,6
81-86
182-187
0,9-6,8

Apaxuc

41,2-56,5
83-103
182-207
0,03-2,2

Iloka3aTenu kauecTBa Maciia

MoHoe 4rciIo - 3T0 1OKa3aTelb COACPKAHUS HEHACHIMEHHBIX KHMCIOT B MAac-jie, OHO OIpeIessaeTcs
M0 KOJUYECTBY I'paMMOB ioja, npucoeauHsemMoro k 100 r macna. Uem Oosnbliie HOMHOE YHMCIIO, TEM BBIIIIE
CIIOCOOHOCTh Macja BBHICHIXaTh. Bce pacTHTENbHBIC Macia [0 ATOMY MPU3HAKY NESITCS HAa TPH TPYIIIHL:
BBICBIXAIOIINE, TTOTYBBICHIXAIOIIUE, HEBBICHIXAIOIIHE.

Bricbixaronue macna (ogHoe yucio > 130) - nbpHSHOE, KOHOIUISTHOE, MEPUII-JIOBOE, PHIKUKOBOE U
JpyTHUe - TIaBHBIM 00pa30M MPUMEHSIFOTCS 111 TEXHUYECKHX Iie-JIeH.

[Tonyssicbixatonue wmacna (Moanoe uyucio or 85 nmo 130) - mojconHEdHOe, COe-Boe,

KyH)XXYTHOE, ParicoBoe, FTOpundHoe, caQiopoBOe - UCIOIB3YIOTCS IPEUMYIIECTBEHHO IS MUIEBBIX HENEH.

Hesricbixaronue macna (MogHoe uucio < 85) U3 MUIIEBBIX Macell K 3TOM TpyIime OTHOCUTCS
apaxmucoBoe, U3 TEXHUIECKUX - KACTOPOBOE (KIICIIIEBUHHOE).

JIisi OLIEHKM KauecTBa Macia MNPUMEHSIOT W JpYrue IOKa3aTeld - KHUCJIOTHOE YHCIO W YHUCIO
OMBLICHHS.

KucnotHoe uymcno ompexaensieTcss KoimmuecTBOM MuuturpammoB eakoro kamus (KOH), tpeGyemoro
JUIsT HEWTpall3allud CBOOOTHBIX KUCIOT B 1 T macna. KuCIOT-HOCTh Macia 3aBUCUT OT CHEJIOCTH CEeMsH,
WX XpaHEHUS U Jp.

Uucino ombuleHHS - KOJaudecTBO MuumrpammoB enkoro kamust (KOH), weoOxo-mumoe st
HEUTpamu3aluu CBOOOJHBIX M CBSI3aHHBIX C TIIMIEPHHOM XHPHBIX KHCIIOT, coAepxamuxcs B 1 T macnia
(Maco Kak ChIphe JJISI MBIJIOBAPCHHS ).

IMTOACOJIHEYHHMK

[ToaconHeyHUK - MUPOKO pacnpocTpa—HEHHAs MaciuyHas KyJbrypa. B Poccuiickoit denepanuu oH
BoznenbiBaeTcss Ha CeBepHoM KaBkase u B llenTpanbHo-UepHo3emHOHN 30He. CeMeHa - OCHOBHas 4acTh
ypoxast - coaepxkar 50-53% wmacna (B pacuere Ha a0-COJIOTHO cyXyko Maccy cemsiH) u 16,0-16,5%
IIPOTEUHA.

[{eHHOCTh TOACOIHEYHOrO0 Maciia KaK IHUIIEBOrO IPOIYKTa ONPENENSETCS €ro JKUPHO-KUCIOTHBIM
COCTaBOM U COJIep:KaHHWEM OMOJOTHYECKH aKTHUBHBIX BellecTB: BUuTamMuHOB (A, [I, E, K), docdartos u np. B
MOJICOJIHEYHOM Macje coJepKuTcsi o0biuHo 55-60% nunonesoit u 30-35% os1erMHOBOI KUCIIOTHI, HO ceifuac
CO3J1aHBl COpTa M TMOPHUBI MOJCOIHEYHHKA, B Macie KOTOPBIX COJIEp>KaHHE OJEUHOBOM KU-cIoThl 75-80%,
TO €CTh IIOJIy4aloT Macjo, aHaJIOTMYHOE OoJiuBKOBOMY. IIpum mnepepaboTke cemMsiH Ha Macio OOBIYHO
II0JIy4aroT 0KoJio 35% IIpoTa WM KMBbIXa, coaepxaiuero a0 35% mnpoteuHa, 1% xwupa (B kMbixe 5-7%).
20% yrneBonoB, 13-15% nexkruHa, BUTAaMUHBI U JIp. beloK MOICOIHEYHNKA UMEET HE TOJIBKO KOPMOBOE, HO
U TMHIIEBOE 3HaYeHUEe (MCIONIb3YeTCs B KOHAUTEPCKOM MPOMBIIIIIEHHOCTH).

Mopdonoruyeckoe CTpoeHHE MOICOTHEYHUKA

ITonconHeYHNK KyJIbTYpHBII IOCEBHOM - OTHOJIETHEE PACTEHUE.

Kopenb y Hero crep)kKHEBOH, MpOHUKaloIUi Ha MIyOMHy 2-3 M M pacnpocTpa-HSIOUIUICS B
crtoponsl Ha 100-120 cm.

Crebenp - MNpsAMOCTOSYMNA, €r0 HIDKHSAS 4YacTb oJpeBecHeBllas. [loBepxHOCTh MIepoxoBaras,
MoKpeITa Boslockamu. CepJlieBUHA BBHIMOJIHEHHAs!, phIXJas 3aKaHUMBa-eTcs colBeTueM. Bricora crebiis ot



0,6 10 2,5 M (y CHIIOCHBIX COPTOB - /10 3-4 M).

Jluctest - TpOCThIe, YEpEIIKOBBIE, ©0€3 TNPWINCTHUKOB. JIMCTOBBIE TUIACTHMHKUA  OBAJIbHO-
CepaUEeBUIHON (QOPMBI C TYCTOOIYIIEHHON IMOBEPXHOCTHIO U 3a3yOpeHHBIMU KpasiMu. PacronokeHbl Ha
cTe0Je cnUpanbHO U TOJIBKO HUKHUE JTUCTbS (3-5 map) - cy-poTHUBHO.

CorBeTHe - KOp3UHKa B BUJE IUIOCKOTO, BBIMYKJIOTO HIIM BOTHYTOTO JHCKA, OKPYKEHHOTO OOEpTKOM
U3 HECKOJIBKHX PSIOB JIUCTOUYKOB. J[nameTp xop3uHKH 110 40 cM, y TPBI30OBBIX COPTOB - OOJIBIIE.

CtpoeHune KOp3UHKHU MOJICOTHEYHHKA!

a - COLIBETHE KOP3UHKU (B pa3pese)

0 - IBETOK SI3bIYKOBBIN;

B - IBETOK TPYyOUaThIN

OCHOBY KOp3MHKHM COCTaBIISIET IIBETOJIOXKE, HAa KOTOPOM pACHOJOXKEHBI MO KpasM S3bIYKOBBIC, a
BHYTPH - TpyOuUaThle IBETKH. SI3BIYKOBBIC - KPYIIHBIC, OPAH)KEBO-XKENThle, Oecriogable. OHU MPHUBIEKAIOT
HACEKOMBIX, YTO Ba)KHO JJIsl OmbUIeHUS. TpyOuaTblie IBETKH 0OOEMOJIbIe, 3aHUMAIOT MOYTH BCE I[BETOJIOXKE.
B ognoit kop3unke ot 600 mo 1200 u OGonee TpyOuaThIX IBETKOB. Kaiblii IIBETOK HMMEET NECTUK C
OJIHOTHE3[THOW HIKHEH 3aBSI3bI0 U CTOJOMKOM, a TAKXKE CPOCTHOJIEMECTKOBBIN BEHUHK C MATHIO 3yOUHMKaMHU.
Oxpacka BEHUHKA - OT CBETJIO-KEITOH A0 TEMHO-OpaH)KeBOW. THIYMHOK -TATh, CO CBOOOJHBIMU HHUTSAMHU U
CPOCIHIMMHUCS MbUIbHUKaMU. TpyOdaTbie IBETKH PaCKPBIBAIOTCS OT nepudepuu K LeH-TPy.

[TonconHeYHNK - NEPEKPECTHOONBLISIONIEECS] paCTEHUE. B €CTECTBEHHBIX YCJIO0-BUSAX YacTh LIBETKOB
OCTaeTCsi HEOIUIOJOTBOPEHHOM, YTO BBI3BIBAET ITYCTO3EPHOCTh. E€ MOXXHO CHU3UTh, €CIIM Ha IOCEBBI
MIOJICOJTHEYHHUKA BHIBO3HUTD YU C ITYETAMH.

[Inox - ceMsiHKa CXKaTo-SIMIIEBUAHON (OPMBI C YETBIPbMSI HEPE3KO BBIPAKECH-HBIMH TPAHAMHU.
CoctonT M3 ceMeHH (sIpa C TOHKOM CEMEHHOW OOOJOYKOW) M KO-)KUCTOTO IUIOTHOTO OKOJIOIUIOJHHUKA
(xoxxypa), He cpacrtaromierocsi ¢ siapoM. OKOJOMIOTHUK MMEET SIMUIEPMHUC, MO KOTOPHIM pacrojaraercs
npoOKoBasi TKaHb, a TJIyOXKe €€ - HECKOJBKO CIIOEB OJPEBECHEBIIMX KIETOK CKIEPEHXHUMBI - MaHIUPHBINA
cioit. JInst X03SHCTBEHHOTO HCIOJIb30BAHUS CEMSIH TMOJCOJTHEYHHKA OOJIBIIOE 3Ha-4eHHE UMEIOT copTa ¢
NAHIMPHBIM CJIOEM. Y TaKUX COPTOB MEXAYy NPOOKOBOHM TKAaHBIO M CKIEPEHXHMOW 00pasyercs 4epHoe
BEIIECTBO - (PUTOMENaH, HEpacTBOPUMOE B BOJE, KHUCIOTax M MIEJI0Yax, MPEJAOXPAHSIONIEe CEMEHa OT
nojiconHeyHor Moiu. OKpacka KOXKYphl CeMSHOK Oenas, cepasi, (HOIeToBas, yroibHO-uepHas, Oypas c
noyiockamMu u 6e3 Hux. JIy3»KUCTOCTh CeMSHOK (Macca JIy3rd MO OTHOIICHHIO K Macce CEeMSHKH) 3aBUCHUT OT
COpTa | yCJIOBUH BIpanuBanusi, oHa kojeobnetcs ot 20 1o 45%. Macca 1000 cemsiH - ot 40 m0 180 .

Cems (sAp0) COCTOMT W3 3apoAbIIa W TOHKOW CEMEHHOW OO0OJIOUKH. Y 3apojblllla HMEETCS
KOPEIIIOK, IToYeyKa U ABe ceMsaonu. [Ipu npopactaHuy ceMsH CeMSI0IN BEIHOCITCS Ha MTOBEPXHOCTD.

Bce copra KynbTypHOTo TMOACONTHEYHUKA B 3aBUCHUMOCTH OT pa3Mepa CEeMsiH, Mac-JTUYHOCTH,
JTy3’KUCTOCTH U JIPYTUX MOKa3aTesei NesiT Ha TPU TPYIIIbL:

CeMsHKH NTOACOTHEYHUKA!

1 - TpbI30BOM, 2 - MacIU4YHBINA, 3 — MEKEYMOK - (ClieBa Iiesasi CeMsIHKa, crpasa —
B paspese).

Tabmuna 15

[Tpu3Haku rpynn noAcoIHeYHUKa

IIpusnaku

MacnuuHbli

Mexeymox

I'pe130BOI



BricoTa cTebmnst, M
1,2-2,5

2-3

2-4

TonmuHa credis
Tonxkwnit
ToncTerit
Toncterit

Bennunna nucteeB
Menkue

Kpynnbie
Kpynnsie

JlnameTp KOp3UHKH, CM
15-25
15-30
20-45

JUInHa CEMSHKU, MM
7-15

11-15

12-25

[lvpuHa ceMsHKH, MM
4-7

7,5-10

7-12

Macca 1000 cemsH, T
40-90

60-90

100-170

BrImmoiHeHHOCTE CEMSHKHU
Bremonnena

Cpenne BbINIOJIHEHA
Cna0o BBINIOJIHEHA

Jlysxucrocts, %
20-30

30-40

>50

MaciIM4HOCTb CEMSTHKH, %
40-56
38-43
20-35

COPTA M T'MBPH/IbI IIOACOJIHEYHHKA: . .
Copra: POJHHUK, BEPE3AHCKHNH, BHHUHUMK- 8883, IOBMJIEMHBIN- 60, ®IIAIMAH,
OABOPUT, JIMJEP, IAKOMKA.



Tu6puasr: KYBAHCKUH 341, KYBAHCKUI 930, CAHMAPHH 375, TA-PAHT, JOHCKOMH 22.

TEMA 13. KOPHEIIJIO/bI

OBIIAS XAPAKTEPUCTHUKA

['maBHeiimme BO3JENBIBaCMbIE B MOJEBOH KyJIbType KOPHEIUIOABI NPUHAIICHKAT K CIETYIOMINM
BUIAM:

Caxapnas cBexia - Beta vulgaris var. saccharifera - cemeiictBo Mapessix (Cheno-podiaceae)

Caekia kopmoBas - Beta vulgaris var.crassa -cemelicTBo MapeBbIx

MopkoBs kopmoBasi - Daucus carota - ceMeHCTBO 30HTHYHBIX HJIHM CeJlbJAepeiHbIX (Apiaceae,
Umbelliferae)

TypHnerc - Brassica rapa -ceMeHCTBO KpECTOIBETHBIX

(Cruciferae)

bprokBa - Brassica napus -ceMelCTBO KpECTOIBETHBIX,

[Muxopwuii - Cichorium inthybus -ceMeiicTBO CITO’KHOLBETHBIX

(Compositae).

Bce kopHemsonsl B KyJdbType - pacTeHHs JABYJIeTHHE. B mepBblii Tox OHM 00pa-3yl0T PO3ETKY
IPUKOPHEBBIX JIMCTHEB U YTONIICHHBINA MACUCTHIA KOpHETUI0. OCEHBIO IUCThS OTMHPAIOT.

B masyxax NpHUKOPHEBBIX JIMCTHEB KOPHEIIOJA PACIONATAlOTCs IMOYKH, KOTOPBIE B TEPBBIA TOJ
KM3HM DPAacTeHUs OOBIYHO HE TporaroTcs B pocT. Ha BTOpoiil rox, mocie me-pe3uMOBKH KOPHEILIOAOB,
CISIIIME TOYKU TMPOOYXKAAIOTCA W, NMPU WX Pa3BUTHH, 00pa3y-loTcsi cTebnu, Hecymue Ha cebe, Kpome
CTEOJIEBBIX JINCTHEB, TAKXKE I[BETKH, a B JAJIb-HEHILIEM U TIIOMBI.

Becp 1mmMKn cBoero pasBUTHS - OT IIOCEBa CEMEHAMHU JI0 IUIOJO HOWIEHHS - KyJIbTyp-HbIE
KOPHE TUIO/IBI, KaK MPaBUIIO, COBEPLIAIOT B /[Ba ro/ia.

OnHako y KOPHEIUIONOB BCTPEYAIOTCS OTKJIOHEHHS B pPa3BUTHUU. VMHOTIAa IIBETO-HOCHBIE MOOETH
o0pa3yroTcsi B MEpBBIH TOJX JKHU3HM pACTEHHs, KOTJa €IIe HeT JOCTa-TOYHO MOIIHOTO KOpHS W
HEOOXO/MMOTO KOJIMYECTBA 3allacHBIX IUTATEIbHBIX BEIIECTB - pAcTeHHE oOpaszyeT cTeOiaH, LBETeT U
TUTOJIOHOCHT.

OOBIYHO 3TO YCKOpPEHHE B pPa3BUTHHM DPACTCHUU SBIAETCS pe3yJbTaTOM BIHMSHUS HAa MOJOIbIE
pacTeHHsT KOPHEIUIOJOB IOHM)KEHHBIX BECEHHHMX TEMIIEPaTyp, BBI3BIBAIONIMX OBICTPOE MPOXOXKICHHE
CTaJUH APOBU3ALINH, ITOCIIE YETO PACTEHHS IEPEXOIAT B TO XKeE JIETO K JaJbHEHIIEMY Pa3BUTHIO.

DTO sBIEHME, M3BECTHOE B TPAKTUKE I10JI HAa3BaHMEM H3pacTaHWe WM cTeOneBa-HHE (a TakKe
[[BETyXa), MPUBOAUT K yXYJIICHUIO KayecTBa KOPHs, MOTEPE Caxaph-CTOCTH U YACTUYHOMY OJPEBECHEHUIO
TKaHEW KOpHSI.

KynbTypHble KOpHEIUIOABI OTHOCAT K TpyImne reo(uToB, y KOTOPHIX SIUKOTWIb (TOJIOB-Ka),
THIOKOTWIIG (IIeliKa) U COOCTBEHHO KOPEHb NPEBPATHIIMCH B OPraHbl HAKOIUICHHS 3aIlacHBIX IMHUTATEIbHBIX
BEIIECTB, a IMOYKH BO30OHOBJICHHUS, JAIOIIME HAYaJO JIMCTOBBIM M IBETOHOCHBIM MOOEraM, 3aKiIaJbIBalOTCs
B HAa3€MHBIX MJIHM NOA3EMHBIX OpraHax OJIM3KO OT HOBEPXHOCTH ITOYBHI.

Kiy0Gouky CBEKJIBI MPEACTABISIIOT COOOW CPOCTKM €€ IUIOJ0B WM Ccomuoaus. YMCio MIIoJoB,
COCTABJISIONINX KIIyOOUKH, Kojebsercs OoObYHO OT 2 10 6, OT4ero W pasMep KIyOOuKoB ObIBaeT
paznmuuHbM. [lpu co3peBaHMHM MJIOJOB YAIIENUCTUKUA JIEPE-BEHEIOT W CpacTaloTCs C HMX TBEPHOH
000JI0UKOH.

M 00pa3oM, KIyOOYKHM CBEKIbI SIBIISIFOTCS CPOCTKAMM IUIOJIOB, OOpOCHIMX  O/IpeBeC-HEBIIUMHU
JanieaucTUKaMu. B HacTosiiee BpeMs BBIBEICHBI COPTa OJHOCEMSHHOW, WM OJXHOPOCTKOBOW CBEKIBI, Y
KOTOPBIX B KIIyOOUKaX COAEPIKUTCS MPEUMYIIECTBEHHO 110 OHOMY CEMEHHU.

Kaxnprii 13 mionoB, o0pa3yromux KiIyOO4eK CBEKJIBI, SBJISETCS HEOOJNBIINM OPEUIKOM, BEpXyIIKa
KOTOPOTO IMpeJCTaBisieT coOoil Ooyiee WIM MEHee IUIOCKYI0 WIM CIA0OBBITYKIYIO KpBIIIEUKY, MpU
yIaJICHUH KOTOpOW OOHapy’>KMBAaeTCsI TOPU30HTAIBHO JIeKaIllee ceMs, KOTOpOoe HMeeT Oypyro OJecTsIIyro
o0omouky. Cemsi COCTOMT M3 3apojbllla, COTHYTOTO TIIOYTH KOJBLIOM U OKPY)KAIOLIEro MepUcrnepMm
(BMeCTHIMIIE 3alacHBIX MMUTATEIBHBIX BEIIECTB), ABYX CEMSIOJEH, IMOYCUKH, MOJICEMSAOIBHOTO KOJCHA M
3apOJIBIIIEBOTO KOPEIIKa.

OmnpeneneHne KOPHETUIONOB IO BCX0IaM

ITpu ycnoBuM JOCTAaTOYHOIO KOJIMYECTBA TEIUIA, BIATM M KUCIOPOAA CeMeHa Ha0yXaroT M HAaYMHAIOT
npopacrtats. [IpopacTranne HauMHAETCA ¢ TOTO, YTO KOPEIIOK M MOACEMSIONBHOE KOJEHO TPOraroTCsl B pOCT
U, IpOpBaB OOOJOYKY CEMEHH, BBIXOIAT HapyxKy. CeMsIoinu ke elle HEKOTOpOe BpeMs MpPOJOJIKAIOT
ocTaBaThCs BHYTPU IUIOAA, BCJIEICTBHE 4ero (y CBEKJIbl HANpUMEp) COXPAHSETCS CBSI3b MEXIY 3aKio-



YEeHHBIMU B CEMEHH NMUTATEIBHBIMU BEIIECTBAMHU U PACTYIIUMHU YACTAMHU.

Ko Bpemenu, korja murareibHbIE BEIIECTBA CEMEHH OyayT MCIOJIB30BAHBI MOJHOCTBIO, CEMSIONN
BBIXO/ST Ha JHEBHYIO MOBEPXHOCTh M 3€NeHEIOT. TakuM 00pa3oM, CeMSAONH SIBISIOTCS Kak Obl MEPBBIMU
JIUCTBSIMU KOPHEIUIO/IA.

Bcxoibl KOpHETIIOA0B:

1 - CBEKIIEL;

2 - MOPKOBU;

3 - TypHerica;

4 - OpIOKBHI;

S - nuKopus

Tabmuna 16
OTinynTenbHbIC MPU3HAKUA BCXOJIOB

IIpusnHax
Ceexiia
MopkoBb
Typuenc
bproksa
Hukopuit

CeMsagonu

JImuH—HBIC, TaH T[ETHBIC

JInvHHBIS, TT0-YTH TN "HEHHBIC

OBajbHbBIC, C BRIEMKOI Ha KOHIIC

OBanbHBIE, C BEIEMKO# Ha KOHIIE

OOpaTHosifIIeBH I-HbIE, BBEPXY IIUPOKO 32 "KPYTICHHBIE, C BEI-€MKON

IInacTuHKa nepBoro Juc—Ta

Lenpuas

CunbHO pac-ceueHHas

LenbHast unu ciabo-noapyaras
LenbHas wnu cnabo-1oap4aTas
[enpHas, 110 Kparo cierka BpleMyaTas

dopma 1ep—BOro JMCTa

OBayib—Has

Pacceuennas

OBayibHas

OsBanbHas
[TpogonroBaTo-oOpaTHOSNIIEBUTHAS

[ToBepXHOCTH NMEPBOTO JUCTA
I'mankas
['magkas wim ¢ pegKUMH U KO-POTKUMHU BO-JIOCKaMU



I'ycto omy-meH—Has
I'magkas wim ¢ peg"KUMHU BOJIOCKaMU
['mankasi ¢ peqKuMU KOPOTKUMU BOJIOCKA-MHU

Oxkpacka mep-Boro Jmcra

Spko-3enenas

3enenas CBeTno-3eeHas

TemHo-3enneHas

3eneHas

BockoBoli Ha-JIeT Ha TOBEP-XHOCTH JIUCTA
Her Her Her Ectb Her

OrnpeneneHne KOPHEIIOI0B 110 KOPHIM

[Tocne moOsBIECHHS BCXOJOB OJHOBPEMEHHO € OOpa3oBaHMEM JIMCTHEB HJET M Pa3BUTHE KOPHS
KOpHeru1oaoB. KopHemnoa sBiseTcss BMECTWIMILEM 3allaCHBIX MUTATEIbHBIX BemlecTB. [lormomenne BOJbI
U MUHEPAJbHON MHUINM OCYHIECTBISIETCS MPH MOMOIIM OOrato pa3BETBICHHOW CHCTEMBI OOKOBBIX
KOPELIKOB, IPOHUKAIOIIUX B TIOYBY Ha OOJIBIIYIO ITTyOUHY.

KopHemnion mo BepTUKaNM JOENUTCS HAa TPU YACTH: TOJIOBKY, IIEHKY M COOCT-BEHHO KOpeHb. Takoe
JIeJIeHHe KOpHS OOYCIIOBJIIEHO B 3HAYUTENbHOM Mepe MPOUCXOXKACHUEM JTHUX 4YacTeil, HO HuMeeT u
X03s1iiCTBEHHOE 3HaueHue. ['ooBKa sBIIE€TCS BEpXHEH 4acTbi0 KOPHsS U HeceT Ha cebe ymcThsa. Hukusas
IPaHULIA €€ COBIAJAET C JIMHUEH, IPOBEACHHON Yepe3 OCHOBAHUS CAMBIX HHKHUX JINCTHEB KOPHEIUIOAA.

lomoBka kopHemiona - oOpa3oBanue ctebneBoe. KoHyc manbHEHIIEro HapacTaHus €€ JIeKHUT B
camoM weHtpe. [loaToMy HMXKHHME, WM Hapy>KHbIE, JUCTh KOPHEIUIOAA - Ca-MbI€ CTapble, BEPXHHE, WIH
BHYTpPEHHUE, - CAMbIE MOJIOZBIE.

l'onoBka kopHeTIOAa pa3BUBAETCs IEIMKOM HaJ 3emuieil. OHa JIpeBecHeeT CHiIbHEe Bcero M OemHee
OCTaJIbHBIX YacTEN KOPHsI caxapoM.

[Ieiika KopHeEIUIOAA HWMeEEeT Ooyiee WM MeHee IMIMHAPUYECKYI0 (GopMy M y caxapHOW CBEKIIbI
MIPEICTABISAETCS B BUJIE OUEHb Y3KOM YacTH, PacloIOXKEHHONW MEXIy FOJOBKOM M COOCTBEHHO KOPHEM, U HE
HeceT Ha cebe HHU JINCThEB, HUM OOKOBBIX KOpEIIKOB. BepxHss rpaHuila WKW COBMAJaeT ¢ HIDKHEH
TPAHULEN TOJIOBKHU.

[Meiika, MmMOJOOHO TOJIOBKE, pa3BUBACTCS TNPEHMYIIECTBEHHO HaJ 3eMJIeH, TOJIBKO YaCTHYHO
pacnonarasice B 3emie. [1si TEXHMUECKUX M KOPMOBBIX Li€J€H IIeiKa - MOJ-HOLIEHHAs 4acTh KOPHEIUIOAa,
KaK 10 COAEpPKaHWIO MHTATENIbHBIX BEIIECTB, TaK M IO OTCYTCTBHIO JIPEBECHEHOIIMX dacTeil. B
MPAKTUYECKON TEPMHHOJIOTUU IMIEHKY M TO-TIOBKY YacTO OOBEAMHSIOT IMOJ OOIIMM HAa3BaHHEM «TOJIOBKAY,
MIPOTUBONOCTABIIAS 3Ty YaCTh MMOA3EMHON YaCTH KOPHEILIOAA - KOPHIO.

CoOCTBEHHO KOpEHb TMpeACTaBIsAeT CO00N HIKHIOIO, OoJee WIM MEHee KOHUYECKYI0 YacTh
KopHeriona. OTINYUTENbHON 4epToll ero SBJSEeTCs] MPUCYTCTBUE OOKOBBIX KOPEIIKOB, PACHOJIOKEHHBIX Y
CBEKJIBI B JIBa MPOJOJBHBIX Psiia, HECKOJIBKO CKOIIEHHBIX BCIEACTBUE CIHPATBLHOTO 3aKPyUHMBAHUSI BCETO
KOpHEIUI0/1a.

CrnenoBaTenbHO, BEPXHSS TPAaHUIIA COOCTBEHHO KOPHS MPOXOIUT MO JIMHUHU, COCTUHSIONICH cambie
BEpXHHUE KOPEIIKH 000uX psaoB. Ta sxe TuHUs OyAeT CIy>KUTh HIDKHEH TPaHUIICH IICHKH.

CoOCTBEHHO KOpEeHb LIEJIMKOM pa3BuBaeTcs B 3emiie. JInd TEXHHYECKOr0o M KOPMO-BOTO
WCIIONB30BaHUSI OH, TOJO0OHO IICHKe, SBISETCS IOJHOIEHHONW 4YacThio Kop-Herona. I[lpu  yOopke
YIAISIOTCSA TOJIBKO CAMbIM HMKHUHA KOHUMK €ro (He MPEeBBIIIAIONINI TONIIMHON OJHOr0 CaHTUMETpA) U BCE
OOKOBBIE KOPEIIIKH.

dopMa KOpPHEIIOAa HAXOJUTCA B TECHOM 3aBUCUMOCTU OT Pa3BUTHUSl OTAEJbHBIX €ro vactel. OueHn
rpy00 1 IpUOJIMIKEHHO BCE COpTa KOPHEIUIOIOB 0 UX (hOPME MOXKHO PA3CIIUTh HA TPU TPYIIIIHI.

[lepBas rpymnma MMeeT Y/UIMHEHHbIE KOPHEIUIOJbI, BBITSIHYTHIE B BEPTHUKAJIbHOM HaIpPaBJICHUHU.
JnuHa ux npuMepHo B 3-4 pa3a NpeBHILIAECT TOJIIIMHY.

B st10ii rpynne paznuyarot cienyromnume GopMbl KOPHEILIOA0B:

1) koHMYeCcKas - MHUPOKasi BBEPXY U PABHOMEPHO CY’>KArOIIasics K KOHUUKY KopHs. [Ipumepom moryt
CIIY>KUTb pa3InYHbIE COPTa KOPMOBOM MOPKOBH;

2) muAMHApPUYECKas - NMPUMEPHO paBHAs MO JMAMETPY B BEPXHEH W HIDKHEH dYa-CcTsaxX (Hampumep,
OOJIBIIMHCTBO KOPHEH NITMHHBIX COPTOB TYpPHETICA).

Bropass rpynma umeeT KOpHEMJIOIbl OKpyrible. JlnuMHa uX OOblMHO He Oojee yeM B JBa pasa
MPEBBIIACT IMPUHY, HO Yalle BCEro ObIBae€T, paBHA, a WHOTA W MEHbIIE MUPHHBL. B 3TON Tpymme



pa3INYaoT cieayronre GOpMbl KOPHEIUIOIOB:

1) mapoBuaHAsE - C paBHBIM JHAMETPOM IO BCEM HAIPABJICHHUSM H, CJICIOBATENb-HO, CXOIHAS C
IapoMm;

2) oBaJIbHAS - MPEACTABIIAIONIAs COO0M KaK Obl HECKOJIBKO BBITSIHYTHIN MO OJ-HOMY JUaMETPy IIap;

3) mwiockas - HAaNlOMUHAOIIAS CHJIBHO CJIaBJICHHBIA B OJIHOM HaIpaBICHHH map (HampuMmep, COpT
OprokBbl KpacHocenbckas).

Tpetbs Tpymnma UMeeT KOPHEIUIOAbI HECKOJIBKO BBITSHYTHIC, HO B TO € BPEMs TOJICTBIC M SIBJISCTCS
Kak ObI IepexX0THON MEXIY TIePBbIMU ABYMSI.

COPTA U TUBPU/bBI KOPHEITJIOAOB

Caxapnas CBEKJIA:. CEBEPO-KABKA3CKAA OJHOCEMSAHHAA 42 (CKO-42),
XAPBKOBCKAAI.

KopmoBas cBekna: DOKKEHIOPOCKASA XETAS, TIOJIYCAXAPHAS BEJIASA, TTEPBEHEI]
JIAJIOXKCKOM, CMOJIEBUUCKA 51, TAMAPA, TUMHWPSI3EBCKAS OJJHOCEMEHHAS.

Tabmuma 17
OTauuuTeNbHbIE IPU3HAKA KOPHEIUIOIOB

Ha3zsanue Buna

®opmMma

CreneHnp NOrpy->xeHus B MOYBY, %o
Oxkpacka

Coneprxa-Hue CyXHX BELIECTB, %
PacmonoskeHrne OOKOBBIX KOPEIIIKOB

Caxapnas cBekJia

Yamie koHuue-ckas

o 95

bemas

20-25

JIByMsI IITMHHBIMH PsiJla-MU

KopmoBas cBekiia
HI/IJII/IH,Z[pI/I‘-IGC-KaH, MCIIKO-BHUAHAs

o 25

TemHo-0OpankeBas

10-15

JIByMsI KOPOTKMMU psifia-MHU
MopkoBb

Konnueckast, yIJIMHEHHOIU-IMHAPUYECKas
100

benas, opan-xeBas, kpacHas

12-14

UYeTslppMs BEpTUKAJIb-HBIMU psiIaMU
bproksa

[Inocko—okpymiias, OKpyrJas

Jo 50

benas, JKeJras

10-12

He O6p8.3y}0T BCPTU-KAJIBHBIX PAI0B, paCIlO-JIOKCHBI B HIKHEH 9acTH KOpHA

Typnernc
KonycoBuanas, okpyrias
Ho 60-70



bemas, JKenTast
7-9
To xe

Hukopuit

V nuHeHHas

Jlo 80

benas

9-11

Penkue BepTUKaIbHBIC PSIIbI

TEMA 14. KIIYBHEIUIO/bI
Kaprogens

B nameil crpane Bo3zenbIBarOT 1Ba KiIyOHerioma: kaprodens — Solanum tuberosum - cemeiicTBa
nacieHoBble — Solanaceae u 3emusiHyro rpymry, wid TommaamOyp Heli antnus tuberosus - cemelicTBa
acTpoBbIe - Asteraceae

Kaprodens ortHOCHTCS K pomy Solanum cemeiictBa macieHoBbiX (Solanaceae). MzpectHo 150
BUI0B pona Solanum, B KynbType Bo3nenbiBaeTcs oauH Solanum tuberosum L. - kaprodenb KyabTypHBIH.
B crpaHax ymepeHHOro rmosica BO3/CJBIBACTCS KaK OJHOJETHEE pacTeHHe, TaK Kak KIyOHH ero He
COXPAHSIOTCS B IOYBE IPU OTPHUIIA-TEIBHBIX TEMIIEPATYPaX.

Mopdororust pacteHust kKapToens

KopHeBas cucrema MoOUKOBaTas, COCTOMT M3 OOJBIIOTO YHWCJIA TOHKHMX Kopenl-koB. Kopuu
IIPOHHMKAIOT B MOYBY CPaBHUTENBHO HerlyOoko. OCHOBHas Macca MX pacrosiaraercs Ha riryoune 70 cM, HO
OTJeNbHBIE KOPHM YyXOIAT wuHorna Ha riayOomHy 150-200 cm. Pacrenus, BbIpacTamomme u3 KIyOHEH,
00pa3yIoT NPUAATOYHBIE KOPHU U3 y3JI0B HAJ3€MHOW 4acTH cTeOJIs, a TaKKe U3 Y3JI0B CTOJOHOB. PacTenus,
BBIPACTAIOIUE U3 CEMSH, 00pa3yl0T CTEPKHEBYIO KOPHEBYIO CUCTEMY.

Cxema CTpOeHUs pacTeHUs1 KapTodes:

I - nucr;

2 - cTebenb;

3 - cTONOH;

4 - xiryOeHb B HaYaJIbHOUW CTaIMH PA3BUTHS;
5 - ra3ku;

6 - KITyO€Hb HOBOTO YpOJKas;

7 - KOpHH;

8 - cocynucToe KOJIbIO KITyOHS;

9 - MaToOuHBIN KITyOEHB;

10 - cocynucras cucrema pacTeHus;
IT - kopHeBas wIekiKa;

12 - mona nucrta

Knybenr mnpencraBiser coOOW YTOJNIIEHHOC OKOHYAHHWE IIO3€MHOTO CTeOJIsl, Ha3bIBAEMOTO
cTolloHOM. Ha oJHOM pacTeHHMM HacUMTBIBaeTCs 1O 6-8 CTOJNOHOB, CMO-COOHBIX K BeTBJIEHHUIO. J[nmHa
cTOJOHOB - 15-20 cm, mnorma 1o 50 cm. [lokazatenb-cTBOM cTeOieBON HpUpoOIbl KIyOHs KapTodens
CIIyHT TOT ()aKT, 9TO Ha HEM COXpa-HSIOTCS PEAylM "POBAHHBIC JIUCThS B BHJIE HEOONBIIUX YEIIyeK WU
mupokoro pyoma (6poBku). B masyxax 3TUX JHUCThEB (POPMUPYIOTCS MOYKH - TJIA3KH, KOTOpPhIE Ha KIyOHE
PacIoIoKeHbl CIUPAIBHO. Y OOJIBIIMHCTBA COPTOB IJIa3KH 3aJIETAIOT B YIITyOJICHHH.

BBuay Toro, 4to KIIyO€HB pacTeT BEpPIIMHOW, IMIa3KW Ha HEM PACIONIOKEHBI B BEpXHEH 4acTu Ooiee
COMIKEHO, YeM B CpelHEHl 4YacTh M y OCHOBAaHUS B MECTE€ NpPU-KPEIUICHHS CTOJIOHA, 4epe3 KOTOPBIH



KITyOeHb MOJTy4yaeT MUTATENbHbIE BEIIeCTBA OT MATEPUHCKOTO paCTEHUSI.

[To ¢opme kmyOHM pa3HOOOpa3HbIE: OKPYIJIbIE, OBAJIbHBIC, Y/UIMHEHHBIE W Xapak-TEPHBI IS
Ka)/I0r0 copTa.

Oxpacka MsKoTH: Oenas, KenTas, KpacHas, cuHss. HapyxkHas okpacka KiyOHeW 3aBUCHUT OT
XapakTepa pa3BUTUS M KOJIMYECTBA MUTMEHTa B KIETKaX MpoOKkoBoro cios kiayOHs. Okpacka KiyOHeH
ObIBaeT po30Basi, CBETIIO-KpacHasl, KpacHas, TEMHO-KpacHasl, CBETJIO0-CUHSIS, TEMHO-CHHSS.

®opma kryOHEH KapTodens:
1 - okpyrnas;

2 - oBaJIbHAL;

3 - yIJIMHEeHHas

3penble KIIyOHH TOKPBHITHI TOHKOM KOXYPOH, COCTOAIICH U3 HECKOJBKUX CJOEB ONPOOKOBEBIINX
KJIIETOK TEpUJEPMBbI, KOTOpas MpeloXpaHseT KIyOeHb OT BBICHIXaHUSI W 3a0oneBaHuil. BHYTps OT
HNEepUEPMbl Pa3MEeIaeTCsl KOpa, COCTOsIAas W3 Ma-PeHXUMHBIX  KIJIETOK, 3aMOJHEHHBIX KPaxXMaJlbHBIMU
3epHAMU, W MPOBOISIIUX CH-TOBUAHBIX TpyOok. Jlasee wumer cioli 0Opa3oBaTEIbHON TKAaHU - KaMOWIA,
3a KOTOPBIM CIIEAYIOT COCYAUCTHIC ITyUKH.

Crebenp kaptodens TpaBSHUCTBINA, NpsMocTosuuii, BbicoTol 10 80-100 cm. Ha pacrenun
obpasyroTcs ot 2 10 4, pexxe 6-8 cTebnell. B momepeyHoM CEYEHHH OHHM TPEX- WIIM YEThIPEXTPaHHBIE, PEKE
OKpYTJIble, B HIDKHEH YacTh mosble. M3 masyx 3a-4aTOYHBIX JTUCTHEB MOJ3EMHOUN 4acTh CTeOlss 00pasyroTcs
KIIyOHEHOCHBIE TOOETH - CTOJIOHBI.

JlucTest - clOXKHBIE, MPEPHIBUCTO-HENAPHONIEpUCTOpacceueHHble. OHU COCTOAT U3 HECKOJIBKUX Tap
JOJIeH, OJIEK M JI0JIeYeK, KOTOphIE pacHojiaraloTCs Ha LIEHTPAJIbHOM CTEpXHE JINCTa, M OJHOW HemapHOu
JIOJIM, CUASLIEN HA €T0 BEPIIUHE.

Pacceuennocts  nmcta cumrtaercs ciaboit (1), ecnu qonek oHA mapa, a IoJedeK HeT, cpeaHer (2)
- JI0OJIEK OJIHA-JIBE€ Maphbl, JOJECUYEK - MAJIO;

cunbHOM (3) - monexk - fABe-Tpu Tapel M Oonee, nmonedek - MHOro. CTpoeHHME U CTENEeHb
PacCCeUYeHHOCTH JIMCTHEB - OJIMH U3 OCHOBHBIX COPTOBBIX MTPU3HAKOB KapTOQEIs.

COPTA KAPTO®EJIA: 5 . 5
BEHETA, BOJDKAHUH, )KYKOBCKHI PAHHMI, KOJIETTE, JIYTOB-CKOM, HEBCKHIA.
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11. Ilepeyenb  WHGOPMANMOHHBIX  TEXHOJIOTHiIl,  WCHOJB3YyeMbIX TIPH  OCYIIeCTBJIEHUHU
o0pa3oBaTe/IbHOr0 Tpolecca MO IMCHUILIMHE, BKJIOYasl IepeyeHb JHIEH3UOHHOT0O H CBOOOIAHO
pPacnpocTPpaHsieMOro MPOrPaMMHOI0 oO0ecnedyeHHsl, B TOM YHCJIe OTeYeCTBEHHOr0 IPOM3BOICTBA H
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM (ITPH HEOOXOTUMOCTH).

11.1 Ilepeuens nuyeH3uOHHO20 NPOCPAMMHO20 0DeCneyeHsl

1. Kaspersky Total Security - AaTuBupyc

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHas onepannoHHas cucreMa

3. OPERA - Cucrema ynpaBieHHsl OTelleM

11.3 Ilepeuens npocpammnozo obecneuenus omeuecmeeHHo20 npou3eo0cmed
1. Kaspersky Total Security - AnTuBUpYC

[Ipu ocymiecTBiieHnrn 00pa30BaTEIBLHOTO MpOIECCa CTYIEHTAMU U MPENoAaBaTeleM HCIOJIb3YIOTCS
cnenyromme nHpopmannonao crupaBodnbie cucteMbl: CIIC «Koncymnbrant mirocy, CIIC «"apanty.

12. Onucanue  MaTepHAJIbHO-TEXHHYECKOM 0a3bl,  Heo0X0aMMOil M OCYHIeCTBJICHHS
o0pa3oBaTe/IbHOIO Npoecca Mo JMCHHUIIIMHE

Ne i/ HauMmeHnoBanue crieuajibHEBIX Homep .
. N OCHAIEHHOCTD CIEUAILHBIX [TOMEIEHUN U
IIOMEIIEHUI U TTOMEIEHNUN IS ayJauTop . N
9 MTOMEIICHHUH I CAMOCTOSITEIbHOM PaOOThHI
CaMOCTOSITEJIbHOIN pabOThI uu
1 YyeOHast ay TuTOpus st
MIPOBEICHMS JICKITMOHHBIX 3aHATHH
2 YueOHast ayTuTOpHS AJIs 279/®A | ciennanu3upoBaHHast MeOeb Ha 47 MocagouHbIX
MPOBEJICHUS 3aHATUI CEeMUHAPCKOTO 3P MECT, IePCOHATbHBIC KOMIIBIOTEPHI — | MIT.,
THIIA nH(pOpMaAIIMOHHBIE TUIAKAThl — | TIT.,

MHTEpaKTHBHAsA A0CKa — | WIT., TpuOyHa a7
nektopa — 1 mT., MUKpOQOH — 1 1IT., TOKyMEHT
kaMepa 1 mr., npoekTop — 1 mT., NOJKIIOYEHHE K
cetu «MIHTepHET», 1OCTYM B AEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CpETy
YHUBEPCUTETA, BBIXO]] B KOPIIOPATUBHYIO CETh
YHHUBEpPCUTETA




3 YueOHbIC ayAUTOPUH IS
CaMOCTOSITENIbHOM paOOThI
CTYJICHTOB U WHJIUBUTyaIbHBIX U
TPYIIOBBIX KOHCYJIbTAIIHI:

2. YuebOnas aynuropusi Ne 274/DA3P | 274/DA | cnennanuzupoBanHast mebenb Ha 30 mocagouHbIX
3P MecCT, HOyTOyK — 1 1IT., T1a3MeHHast maHess - 1
IIT., KIACCHAS JOCKa — | WIT., y4eOHO-HATIISAHbIC
nocoOus B BUJIE PE3CHTAIINH,
MH(POPMAIMOHHBIE TUTAKATHI, TIOIKITIOYCHHE K
cetu «MIHTEpHET», BBIXO/ B KOPIIOPATUBHYIO CETh
YHHBEPCHUTETA.

4 VYueOHast ayTUTOPHS I TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM
aTTeCTalluu

13. OcobennocTu peaimsanuu JUCHUIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyJarommMcst C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI  TIPEJOCTABISIOTCS CIICIHATBHBIC
y4eOHMKH U Yy4yeOHble TMOcoOus, WHas ydeOHas JUTepaTypa, CHEIUAIbHbIE TEXHUYECKHE CpeICTBa
0oOydYeHHsT KOJUICKTUBHOTO W HHIWBUIYAJIBLHOTO IIOJIB30BAHMS, IPEIOCTABICHUE YCIYr AacCHCTEHTa
(TOMOIIIHKKA), OKa3bIBAIOLIETO OOYyYarolmMMCs HEOOXOAMMYIO TEXHHYECKYI0 IOMOIIb, a TaKXke YCIyrd
CYpAOIEPEBOTIMKOB U TU(DIOCYPIOTIEPEBOTIUKOB.

a) 1ys c1a00BHISAIINX :

- Ha TIPOMEXYTOYHOH aTTeCTaliil TPUCYTCTBYET AaCCHCTEHT, OKa3bIBAIOIIUN  CTYJCHTY
HEOOXOJUMYI0 TEXHHYECKYI0 MOMOIIb C YYETOM HHIWBUIYaTbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHATh
pabodee MecTo, epPeIBUTATHCS, TPOYUTATh U OPOPMUTH 3aJaHHE, B TOM YHCIIE 3alTUChIBAS IO TUKTOBKY );

- 3a7aHusl 7S BBINOJHEHMs, a TaKKe MHCTPYKIHS O TMOPSJIKE TMPOBEACHUS TMPOMEXKYTOUHON
aTTecTauu opOPMIIIOTCS YBEIHUYEHHBIM MIPUPTOM;

- 33/I1aHUA JUIS BBITIOJTHEHUS HA MIPOMEKYTOYHON aTTECTAlluU 3a4UTHIBAIOTCS] ACCUCTEHTOM;

- MUCbMEHHBIC 3a/IaHUS BBITIONHSIOTCS HA Oymare, HaJIMKTOBBIBAIOTCS ACCUCTEHTY;

- obecrieunBaeTCsl MHAWBUIyallbHOE paBHOMepHOe ocBenleHrne He MmeHee 300 mrokc;

- CTYIEHTY JJsl BBITIOJHEHUS 3aJaHus TIPU HEOOXOJMMOCTH TMPEIOCTABISICTCS YBEIUYHUBAIOIICES
YCTPOMCTBO;

B) JUUISl TIyXUX M CITa0OCIBIIAIINX

- Ha TPOMEXYTOYHOM aTTecTallid TMPUCYTCTBYET AaCCHCTEHT, OKa3bIBAIOIIUN  CTYICHTY
HEOOXOUMYI0 TEXHHYECKYIO TIOMOMIb C YYETOM HHIWBUIYaITbHBIX OCOOCHHOCTEH (OH IOMOTaeT 3aHATh
paboyee MecTO, epeIBUraThCsl, IPOYUTATh U OPOPMUTH 33aHKE, B TOM YHCJIE 3alUChIBasl MO TUKTOBKY);

- MPOMEKYTOYHAS ATTECTAIS TIPOBOIUTCS B MUCBMEHHOU (hopme;

- obecrieynMBaeTCsl HalU4Me 3BYKOYCHJIMBAIOLIEH amnmapaTypbl KOJUIEKTUBHOTO IOJB30BaHUsSA, MpU
HEOOXOUMOCTH TIOCTYMAMIIUM TPEJOCTABISETCS 3BYKOYCHIIMBAIOIIAS ammapaTypa WHIUBUAYATHHOTO
MOJIb30BaHUS;

- 110 JKETIAHUIO CTYJICHTA MPOMEKYTOUHAS aTTECTAIUs MOXKET IPOBOJIUTHCS B MUChMEHHOU (hopme;

o) I JMI C HApYIICHUSMU OINOPHO-ABUTATENBHOIO ammapaTta (TsSKENIbIMH HapyLICHUSIMHU
JBUTATEIBHBIX (PYHKINN BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHHX KOHEUHOCTEH):

- NUCbMEHHbIC 3aJlaHUSl BBIMOJHSAIOTCA HAa KOMIIBIOTEpE CO CHEIUAIU3HPOBAHHBIM IMPOTPAMMHBIM
o0ecrieueHreM WITH HaJJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHUIO CTYJEHTa MPOMEKYTOYHAs! aTTeCTalUsl IPOBOJIUTCS B YCTHOH (opMme.




Pabouas mporpaMMa JTUCHMIUIMHBI «ATpPOHOMHS»  cOCTaBieHa Ha ocHoBe DenepanbHbI
rOCyJIapCTBEHHbIN 00pa30BaTeIbHBIM CTaHJAPT BBICHIETO 00pa3oBaHUs - OakamaBpuaT IO HANpPaBIECHUIO

noaroroBku 19.03.02 IlpogykTel MuUTaHUA W3 PacTUTENLHOTO ChIpbs (MpHuka3 MwunHoOpHayku Poccum ot
17.08.2020 r. Ne 1041).

ABTOD (BI)
JOUEHT , KaHAMJOAT CEIIbCKOXO3SHCTBEHHBIX HAyK
l'omy0s Anna CepreeBna
PenenseHTsl
JOICHT , KaHIUAAT CelIbCKOXO3SHCTBEHHBIX HAYK

Pomaneko Enena CemenoBHa

JOUEHT , KaHIuaaT Ouojorndeckux Hayk JloOGaHkoBa

Onsra FOpbeBHA

Pabouas mporpamMma JHCIUIUIMHBI «ATPOHOMHS» paccMoTpeHa Ha 3acenanun Kadenpa obmero
3emJIeieNinsl, PACTEHUEBOICTBA, CEJEKIIMH M CEeMEHOBOJACTBa UM. mpodeccopa @.M. BobpeimeBa npoTokon
Ne 10 or 17.03.2023 r. u npusnana cootBercTBytoleil TpeboBanusiM ®I'OC BO u yueOHoOro miana mno
HarpasiaeHuto noArotToBku 19.03.02 IlpoayKTsl MUTaHUS U3 PACTUTEIBHOTO ChIPbS

3aBenyronuit kadeapoit BnacoBa Onbra BaHoBHa

PaGouas mporpamMma JIUCHMIUIMHBI «ATPOHOMHS» pPAacCMOTpeHa Ha 3acelaHuu  y4deOHo-
METOJMYECKOW KOMHUCCUM WHCTHTYT arpoOHONIOTMM W TPHPOTHBIX PECYpCOB MPOTOKON Ne oT T. u
npu3HaHa cooTBercTByromel TpeboBanussM @I'OC BO u ydeGHOro IaHa Mo HampaBJIEHUIO MOJATOTOBKU
19.03.02 IIpoayKThl MUTAHUS U3 PACTUTEIBHOIO ChHIPhS

PykoBogutens Ol
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