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1. LEJIM M 3AJTAYH JUCLIATIIAHBI

1.1 | Llenbto OCBOCHHS AUCIHUIUIMHBI (MOLYJIS) SIBJSIETCS M3YUYeHHE pa3HOOOpa3us Mo4UB, PAKTOPOB M 3aKOH OMEPHOCTEH UX

00pa3oBaHMs KaK CPeIbl [UIsl TPOU3PACTAHUS PACTCHHIA; N3YUCHHE TUIIOB II0YB B 3aBUCIMOCTH OT THIIA PACTHUTEILHOCTH.

3amaum :

1. BeIsICHUTH 3aKOHOMEPHOCTH II0OYBO0OOPA30BaTEIILHOIO MPOIIecca.
2. I3yunTh 0cOOEHHOCTH Pa3HBIX TUIIOB II0YB, MEXaHUYECKUE, PU3NIECKIE U XUMUYECKHE CBOHCTBA ITIOYB.
3. BBISICHUTH 3aKOHOMEPHOCTH IOYBOOOPA30BaTEIHHOTO TPOLIECCa [T Pa3HBIMU THUIIAMH PACTUTEIBHOCTH.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huxn (pasnen) OIT: b1.0

2.1| TpeboBaHNs K NpeIBAPHTEIbHON MOATOTOBKE 00yYaI0IeToCs:

2.1.1| ®usuxa

2.1.2 [ TIpakTuka o OOTaHUKE

2.1.3 [ TTuranue u ynoOpeHUe caJoBbIX KYJIbTYP

2.1.4 [ O3HakOMHUTENbHAS MTPAKTHKA

2.1.5 [ Araromust u MOpGOJIOTHS paCTCHUMA

2.2 | JucunmimHbl (MOAYJ14) U IPAKTHKH, VI KOTOPbIX 0CBOEHHE JAHHOH TUCIHHUIINHBI (MOAYJIS)) HEO0OX0MMO KaK

npeauecTByonee:

2.2.1 | CucremaTuka pacTeHUN

2.2.2 | TexHomorus BbIpalliluBaHUs paCTeHI/Iﬁ B 3alllMIICHHOM I'PYHTE

2.2.3 [ TlykoBUYHBIC paCTCHUS B CaJJOBOM JIM3aiiHe

2.2.4| MeteopoJiorus U KIMMaTOIOTUsl

2.2.5|IIpakTuka 110 arpoTeXHUKE

2.2.6 [ IIpakTuka 1o cazoBOACTBY

2.2.7 | MukpoOuonorus

2.2.8 | OBOIIEBOICTBO

2.2.9 | TexHONIOrUM BBIPAIIUBAHUS II0CAJOYHOI'0 MaTepuaia

2.2.10 | ®dusuosorus pacTeHUH

2.2.11 | Oxosnorus u NpUpPONOINOIb30BaAHUE

2.2.12 | Hayuno-uccnenoBarenbckas pabora

2.2.13 | I[Ipou3BoACTBEHHAs IPAKTHKA

2.2.14 | TexHONOTHYECKas MPAKTUKA

2.2.15 | MexaHu3anus IpoIecCOB B CEILCKOM U JIECCHOM XO3sIiicTBe

2.2.16 | IINTOMHUKOBOICTBO

2.2.17 | IlpepauraoMHasi IpaKTHKA

3.IINTAHUPYEMBIE PE3YJIbTATBIOBYUEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE CIIJTAHUPYEMBIMH
PE3YJIbTATAMU OCBOEHMS OBPA3OBATEJILHOM ITPOTPAMMBI

OIIK-1.3: Ucnoab3yeT 6a30Bble 3HAHUSA 00TAHUKH, 300JI0THH, MUKPOOHO0JI0T M, IKOJIOTHH M IOYBOBE/ICHUS B
npogeccHOHAIBbHON AeATeJbHOCTH

4. CTPYKTYPA U COAEP) KAHHUE JUCHUIIJIMHBI (MOY JIsA)

Kon HaumeHnoBanue pa3iejioB H TeM Bupn 3a- | Cemecrp | Yacos | Mcrounuku | Ilpumeuanue
3aHATHS HATHSA / Kypc

Paznen 1. [louBoBeneHHe KaK HAYKA O MOYBe

1.1 ITOUBOBEJAEHUME KAK HAYKA O ITOYBE. Jlex 1 1 Ilepeuens
IIpeamer u 3agaun nousoseneHus. Mcropus OCHOBHOH U
NOYBOBEACHHUA. BKiIag pycCKUX YUEHBIX B pa3BUTUE JOIOJIHUTEIbH
HayKy. 3Ha4€HUE I0YBBI B OMOr€0LEHO3E. oit yueOHOM

1.2 ITOUBOBEJAEHUME KAK HAYKA O ITOYBE. Cp 1 4 Ilepeuens
IIpeamer u 3anauu nousoseneHus. Meropus OCHOBHOH U
NOYBOBEACHHUA. BKi1aJ pycCKUX YUEHBIX B pa3BUTUE JOIOJIHUTENbH
HayKy. 3HaueHUe 0YBBI B OMOr€OLEHO3E. oit yueOHOM1
Paznes 2. O0mue 0cO0EHHOCTH NMOYBBI




21 OBIIME OCOBEHHOCTMU ITOYBBI. Jlek 4 Ilepeuens
O61re 0cOOEHHOCTH MOYBBI KAK MIPUPOTHOTO OCHOBHOH 1
o0pa3oBaHHUA. JIOTIOJTHUTEIIbH
Craguu u oOmiasi cxeMa 1o4BooOpa3oBaHUsL. oif yueGHOM
MarepuHckas nopoaa. TUIIBI MAaTEPUHCKUX TOPOJI. JIUTEpaTypHl,
[TouBeHHBIH PO UITH, MOIITHOCTD U XapaKTEPUCTHKA HEoOX0IMMON
OTIeNbHBIX TOPH30HTOB. OO03HAUECHNE U OIIMCAHHE IUISL OCBOCHHS
TOPHU30HTOB. JIACLMILIAHBI
®dakTophl MOYBOOOPa30BaHKS. DIIEMEHTaPHBIC
MMO4YBOOOPA30BaATEIIHHBIC MPOIIECCHI. a) OcHoBHas

22 OBIIME OCOBEHHOCTMU ITOYBBI. JIab 6
O61re 0cOOEHHOCTH MOYBBI KaK MIPUPOTHOTO
o0pa3zoBaHwusl.

Cranuu 1 0011as cxeMa Mmo4BooOpa3oBaHuUs.
Marepunckas nopoaa. TUIbI MaTepUHCKHUX MTOPOJ.
[TouBeHHBIH TPOPUITH, MOIITHOCTD U XapaKTEPUCTHKA
OTJIeNbHBIX FOPU30HTOB. O003HAYEHNE U ONUCAHUE
TOPU30HTOB.

®dakTopbl MOYBOOOPa30BaHMA. DIIeMEHTapHBIC
MOYBOOOPA30BATEIHHBIE TPOIIECCHI.

2.3 OBIIIME OCOBEHHOCTH ITOYBBI. Cp 4 Ilepeuens
OO61re 0coOeHHOCTH MOYBHI KaK IIPUPOTHOTO OCHOBHOM U
obpa3zoBaHus. JIOTIOJTHUTEIIbH
Cranuu 1 0011as cxeMa MmoYBo0Opa3oBaHUs. oif yueOHOM
MarepuHckas noposaa. THUIIBI MATEPUHCKUX TOPOJI. JIUTEPATYPHI,
TTouBeHHBIH PO UL, MOIITHOCTH U XapaKTEPUCTHKA HEOOXO MO
OTJIeNbHBIX FTOPU30HTOB. O003HAUECHHE U OIIUCAHUE JUISL OCBOGHUS
TOPU30HTOB. JIACLIMIINHBI
®akTopbl I0YBOOOPa30BaHUs. DIIEMEHTapHbIE
MOYBOOOPA30BATEIIHHBIC MPOIIECCHI. a) OcHOBHas
Pa3znen 3. Mopdonornueckue u puzuueckune
CBOJiCTBA IOYB

3.1 MOP®OJIOT'MYECKHUE U ®U3SNYECKHE Jlex 4 Ilepeuens
CBOMCTBA ITOYB. OCHOBHOU u
Okxkpacka. I'panynomeTpudeckuii cocras 1ous. JIOIIOJIHUTEIbH
Mertonsl ero onpenenenus. Knaccudukays no4s no oif yueOHOM
IpaHyJOMETPUUECKOMY COCTaBY. 3HAUCHUE JIUTEPATYPHI,
TpaHyJIOMETPHUECKOr0 COCTaBa MOYB. HE00X0AUMOit
CrpykTypa nouBbl. TUIIBI TOUBEHHON CTPYKTYPHI. JUIsL OCBOCHHMS
BoaHblil pexxum u ero peryiupoBanue. Bo3aymHsiit JUCLUILTUHBI
PCXKUM IIOYBHBI.

TemoBoi pesKUM HOYB. a) OcHOBHas
Crno>xeHue no4Bbl. BinsitHue MexaHn4eckoro JuTeparypa:
BO3/ICHCTBHA HA (PU3HYECKUE TTOKA3aTEIN IIOYB. 1.

3.2 MOP®OJIOT'MYECKUE U ®PUBNYECKUE JIab 11 ITepeuens
CBOVICTBA TIOYB. OCHOBHOH 1
Okpacka. ['paHysioMeTpHYECKHil COCTaB MOYB. JIOTIOTHUTENbH
MeTons ero onpeneneHus. Knaccudukarys movs mo oit yueOHOM
TpaHyJIOMETPUUECKOMY COCTaBy. JHaUCHHUE JUTEPATYpHI,
TpaHyJIOMETPUUECKOr0 COCTaBa MOYB. HE0OX0AUMOit
CrpykTypa nouBbl. TUNbI TOYBEHHOH CTPYKTYPHI. JUISL OCBOCHUS
Boanslii pexxum u ero perynuposanue. Bo3gymrasrit JUCLIMILIIMHBI
PEXKUM IIOYBHBI.

TemnoBoi pexUM MOYB. a) OcHoBHas
CroxxeHue nouBbl. BiusiHue MeXaHU4eCcKOTo JUTEpaTypa:
BO3/IeICTBUA Ha (U3HYECKHUE TTOKA3aTe! II0YB. 1.

3.3 MOP®OJIOT'MYECKUE U ®UBNYECKUE Cp 5 Ilepeuenn
CBOMCTBA IIOYB. OCHOBHOU U
Okpacka. ['panysiomeTpuuecKkuii cocTaB Moys. JIOTIOJTHUTEIIbH
Mertonsl ero onpenenenus. Knaccuduxanus nmoys no oif yueOHOM1
IpaHyJIOMETPHUIECKOMY COCTaBY. 3HAUCHHE JIUTEPATYPHI,
IpaHyJOMETPHUIECKOI0 COCTaBa MOYB. HEeoOX0IUMOMH
CrpykTypa nouBbl. TUNbI IOYUBEHHOH CTPYKTYPHI. JUIS OCBOCHUS
Boanblil pexxum u ero peryiupoBaHue. Bo3aymHsiit JUCLUILTUHBI

PEXXHUM ITOYBBI.
TennoBol pexxum MOYB.

CrnoxxeHue nouBbl. BiausiHue MeXaHU4eCcKOro
BO3/IEHCTBHS Ha (hr3MUECKUE TIOKAa3aTEeNN OYB.

a) OcHoBHas
JUTEpaTypa:
1.




Pa3nes 4. [louBeHHBbIN pacTBOP

4.1 ITOUBEHHBIN PACTBOP. Jlex Ilepeuens
[TouBenHBbIH nOrIOmMAOIUHT KOMIUIEKC. EMKOCTB OCHOBHOM 1
MOTJIOIIEeHMs. Peakiiys moYBeHHOT 0 pacTBOpA. JIOTIOJTHUTEIIbH
Knaccudukanus moys no nokaszareinto pH. Tumbt oif yueOHOM1
MTOTJIOIICHHUSI. JIUTEPaTypHl,

4.2 ITOUBEHHBIN PACTBOP. Jlab Ilepeuens
[TouBeHHBIl NOrIOMA NN KOMIUTIEKC. EMKOCTB OCHOBHOU u
MOTJIONIEeHHsI. Peakiius moYyBeHHOT O pacTBOpa. JIOTIOJTHUTEIIbH
Knaccudukanus noys rno nokasareinto pH. Tumnsr ol yueOHoO
MIOTJIOIIECHHUS. JIUTEPaTypHl,

4.3 [TOUBEHHBIM PACTBOP. Cp Ilepeuens
[TouBeHHBIH nOrIOmMAOIKUHT KOMIUIEKC. EMKOCTB OCHOBHOMH U
MOTJIOIIEeHHs. Peakiius noYBeHHOT 0 pacTBOpA. JIOTIOJTHUTEIIbH
Knaccudukanus moys no nokaszareinto pH. Turbr oif yueOHOM1
MIOTJIOIIECHHUS. JIUTEPATYPHI,
Paznen 5. KpyroBopor nuraTejibHbIX BellleCTB B
3eMuleie MU

51 KPYT'OBOPOT IIMTATEJIBHBIX BEIIECTB B Jlex Ilepeuens
SEMJIEAEJIMN. OCHOBHOM 1
Ilonsatue o iogopoauu nMoys. Bubl mouBeHHOTO JIOTIOJTHUTEIIbH
wiogopoausi. OLeHKa KauecTBa [IOYB 10 UX CBOWCTBAM oif yueOHoI
U IIOJIOPOIHIO JIUTEPATYPHI,
McTOYHMKH OpraHUYECKOr'0 BEIIECTBA MOYBBI, UX HEeoOX0 MO
(pakuoHHbIi cocTaB. OCOOEHHOCTH COCTaBa U JUISL OCBOGHUS
CTPOEHHUS T'yMYCOBBIX BemiecTB. OpraHnnyeckoe JIACHIMIINHBI
BEIIIECTBO B PA3IMYHBIX TUIAX M04B. [Iporeccer
IpeBpallcHUsS OPTaHMYECKUX OCTATKOB B ITo4Be. Poib a) OcHoBHas
OpraHUYEeCKHUX BEUIECTB B MOYBOOOPA30BAHNUH, JUTEpaTypa:
IJI0JIOPOJUU U TUTAHUU PACTECHUH. 1.

52 KPYT'OBOPOT IIUTATEJIBHBIX BEIIIECTB B JIab Ilepeuens
SEMIJIEAEJIMN. OCHOBHOM 1
TTonsaTHe o TUIOgOpOAMH TOYB. BHUIIBI TOUYBEHHOTO JIOTIOJTHUTEIIbH
wiogopoausi. OLeHKa KauecTBa [IOYB 10 UX CBOWCTBAM oif yueOHoI
U TIOJIOPOHIO JIUTEPATYPHI,
McToyHMKHM OpraHUYecKoro BEIIecTBa IMOYBbI, UX HE0OX0AUMOit
(dpaxnuoHHEIH cocTaB. OcOOEHHOCTH cocTaBa U JUIsL OCBOCHHMS
CTPOEHHUS TyMYCOBBIX BemlecTB. OpraHnyeckoe JIACLIMIINHBI
BCHICCTBO B PA3JIMYHBIX TUIIAX ITOYB. HpOLlCCCbI
NpEBPAIEHUs OPraHMYECKHX OCTATKOB B 10uBe. Poib a) OcHoBHas
OpraHM4YeCKHUX BEUISCTB B n0q3006pa303a1-11/11/1, JaTeparypa:
IJI0JIOPOJUHU ¥ TUTAHUU PACTCHUH. 1

53 KPYTOBOPOT ITMTATEJIbHBIX BEILIECTB B Cp ITepeuens
S3EMJIEIEJINN. OCHOBHOMU U
IToustue o I0A0pOAUN MOYB. BI/I}J,bI IIOYBCHHOT' O JOIIOJIHUTCIIBH
iotopoaus. OneHKa KayecTBa IMo4B 110 UX CBOHCTBAM oit yueOHOM
U TUIOJJOPOAHIO JUTEPATYPHI,
McToyHMKHM OpraHUYecKoro BEIIeCTBa IOYBBI, UX HE00X0AUMOit
(paxuoHHEIH cocTaB. OcOOEHHOCTH cOCcTaBa U JUIsL OCBOCHHMS
CTPOCHHUS T'yMYCOBBIX BeniecTB. OpraHuyeckoe JUCLHUIIIAHBI

BEIIECTBO B PAa3IMYHBIX TUMAX Mo4B. [Ipouecchl
MpeBpallCHUs OPraHMYECKUX OCTAaTKOB B I1o4Be. Poib
OpPraHUYECKUX BELIECTB B I0YBOOOpPA30BaHUH,
IJI0IOPOJUHU U TUTAaHUU PACTECHUM.

a) OcHoBHast
nuTeparypa:
1.




Paznen 6. ®opMupoBaHHE NOYB MO PAa3HBIMH
THIIAMH PACTHTEJIBLHOCTH

6.1 OOPMUMPOBAHUEIIOYBIIOAPA3HBIMU Jlex Ilepeuens
TUITAMU PACTUTEJIbBHOCTMU. OCHOBHOH U
HWcTopust M3ydeHust JIECHOTO MOYBOBEACHUS. BKias JOTIOJIHUTENBH
PYCCKHX yYEHBIX B Pa3BUTHE JIECHOTO MOYBOBEACHHUS. ol yueGHOM
Jlecnble noussl. [10YBBI MO KyJIBTYPHBIMA JINTEPATYPHI,
nanmmadramu. BausHue apeBeCHBIX TIOPOJL HA HEOOXO0IMMOM
(dopmupoBanue Mo4B. @OPMHPOBAHKE MOYB IO JUISL OCBOEHUSI
Pa3HBIMHU THNaMH JiecoB. OBIIHE yCIOBUS JMCIUTUIMHEI
NOYBO0OPa30BaHMs. 3aBUCHMOCTE [LIO0POIHUS TI0YB
OT MEXaHMYIECKOTO COCTABA U MEPHI 10 €T0 a) OcHoBHas
YIAYYIIEHUIO. JUTeparypa:
[TATHHCTOCTB TIOYBEHHOTO MOKPOBA. BiusHue 1.
JIEPEBBEB Ha HAKOIJIEHHE IyMYyca, BhIIIEIaunBaHuE, Tan
OIIOI30JIMBaHIE, TIOAKHICICHNE. FI3MeHeHne xapa H®.,
(M3MYECKUX CBOMCTB IIOYBHI 1101 BIAMSHAEM KOPHEBOM bopucos B.A.
CHCTEMBI Pa3HBIX IIOPOJI. ITousoBenenune
JlecHas moctmika. Ee knaccudukanmus. 3HayeHHE. C OCHOBaMH
BeTpoBaIbHO-IOYBEHHBII KOMILIEKC, €r0 3HAYEHHE B T€OJIOTHH:
HoIePKAaHUH TLII0A0POUS MOYB. y4eOHUK. —M.:
EcTecTBeHHOE Mog0poue nous. O6pa3oBaHue U NH®PA-M,
HAKOIUICHHE I'yMyca. BIMsSHUE TpaBsSHUCTHIX 2019. - 352c.
pacTeHHi Ha HaKOIUICHHE TyMyca u (hPU3HKO- [OnexTponHsbIii
XHUMHUYECKHE OKA3aTEIU IT0YB. pecypc]

6.2 OOPMHUPOBAHUEIIOYBIIOAPA3HBIMU JIab Ilepeuens
TUITAMU PACTUTEJIBHOCTM. OCHOBHOU u
VicTopus u3y4eHus JJECHOTO MOYBOBEAEHHUS. BKas JIOTIOJHUTENbH
PYCCKHMX y4EHBIX B Pa3BUTHE JIECHOTO TOYBOBEIEHHSI. oii yue6HOM
Jlecnbie noussl. [10YBEI MO KyJIBTYPHBIMA JIATEPATYPHI,
nanmmadramu. BausHue TeCHBIX APEBECHBIX MTOPO.T HEOOX0IUMON
Ha GpopMmupoBanue nous. GOPMUPOBAHUE TIOYB MO JUISL OCBOCHUSI
Pa3HBIMHU THIAMH JiecoB. [T0YBBI 0 XBOWHBIMU JMCIUTIMHBI

necamu. O01IKe YCIOBHUS TOYBOOOPa30OBaHUSI.
TeneTnyeckue 0COOEHHOCTH M03010B. OCOOEHHOCTH
MMOYB CMEIIAHHBIX JIECOB, aBTOMOP(HBIC MTOYBHI 30HBI
CMENIaHHEIX JeCOoB. IT0YBEI 30HEI TMCTBEHHEIX JIECOB.
Cepele u Oypbie JecHbIe MoYBbl. OOIIHE YCIOBUS
[IOYBOOOPA30BAHUSL.

IIsTHHCTOCTH TOYBEHHOTO OKpPOBa. Biusinue
JIepEeBbEB Ha HAKOTUICHHE T'yMyca, BbILIEIaunBaHHE,
OITOI30JIMBaHKE, MOAKUCIeHHE. 3MeHeHne
(hHU3UYECKUX CBOMCTB MOYBBI [TO/I BIUSHHEM KOPHEBOM
CHCTEMBI pa3HbIX TOPOJI.

JlecHas moctuika. Ee knaccudukanus. 3HadeHHE.
BerpoBanbHO-IOUBEHHBIN KOMIIJIEKC, €TO 3HAUEHUE B
MO/AIepKaHUU TUIOJJOPOIHS TIOUB.

EcTecTBeHHOE MII0A0POIUE MTOYB Pa3IUIHBIX JIECHBIX
LIEHO30B. BHOJIOrNnYecKuit KpyroBOpOT B JIECHBIX
mouBaX. CyKIIECCHOHHBIC U3MEHEHUS TI0I0OPOIUS
necHbIX mo4B. OOpa3oBaHUe U HAKOIUICHHE TyMyca.
Y no0peHne NecHbIX OYB.

a) OcHoBHas
auTeparypa:
1.

T'an
xkapa H.®.,
Bbopucos b.A.
[TouBoBenenue

C OCHOBaMH
rEOJIOTHH:
yueOHHK. —M.:
NHOPA-M,
2019. — 352c.
[OnexTponHbIit
pecypc]
Pexum
Jocryna:
http://znanium.
com/catalog/pr



http://znanium/

6.3 OOPMUNPOBAHUMEIIOYBIIOAPA3HBIMN Cp 27 ITepeuens
TUITAMU PACTUTEJIBHOCTM. OCHOBHOU 1
HcTopus N3ydeHHs JIECHOTO IIOYBOBeACHN. Brian JIOTIOJTHUTEITbH
PYCCKHUX YYEHBIX B Pa3BUTHUE JICCHOT'O TOYBOBEICHUSI. oif yueGHOM
JlecHble mouBHL. [10YBBI MO KYIBTYPHBIMHU JUTEPATYPHI,
nanamadTamMu. BrusHUe TeCHBIX IPEBECHBIX MTOPOJ HEoOX0IMMON
Ha ¢popmupoBaHue nous. PopMupoBaHHE MOYB MO JUTSL OCBOCHUS
pa3HbIMH TUTIAaMH JiecOB. [T0YBHI MO/ XBOHBIMU JUCIUTUIAHBI
necamu. O61Me yCcI0BHs I0YBOOOpa30BaHUSL.

I'enetnueckue 0cOOEHHOCTHU 1M03010B. OCOOEHHOCTH a) OcHoBHas
MIOYB CMEIIAHHBIX JIECOB, aBTOMOP(HBIE TOYBEI 30HBI JUTEpaTypa:
CMEIIaHHBIX JIECOB. [I0YBEI 30HBI TMUCTBEHHBIX JIECOB. 1
Cepsle u Oypbie JecHbie mouYBbl. O0IIKEe YCIOBHS lan
MOYBOOOPA30BAHUS. xapa H.®.,
IIaTHHCTOCTH MOYBEHHOrO MOKPOBA. Biusguue bopucos b.A.
JIEPEBbEB Ha HAKOIUICHUE TyMyca, BhILICIIaYHBaHIE, ITouBoBenCHHE
OITO/I30JINBaHKE, IOAKHUCICHUE. VI3MeHeHNE C OCHOBaMH
(bn3HYECKUX CBOHCTB IIOYBHI O] BIUSHIEM KOPHEBOM TCOJIOTHH:
CHUCTEMBI Pa3HBIX TOPOI. yueOHuK. —M.:
Jlecnas noctunka. Ee xnaccupukanus. 3HaueHHeE. HWHOPA-M,
BeTpoBasibHO-TTOYBEHHBIH KOMIUIEKC, €r0 3HaYeHUE B 2019. — 352c.
HOJ/ICP’KaHUH TUIOIOPOIHS MOYB. [OnexrponHbIi
EcTecTBeHHOE IIIOJ0POAME IT0YB PA3THYHBIX JICCHBIX pecypc]
1IeHO030B. bronmornyecknii KpyroBOpOT B JIECHBIX Pexum
nouyBax. CyKIeCCHOHHBIE U3MEHEHHUS TIII0I0POIHS aocTyna:
necHbIx mouB. OOpa3oBaHKe U HAKOIUICHHUE TyMyca. http://znanium.
Y ao6peHue TecHbIX MOYB. com/catalog/pr
Paszpen 7. Poab JieCHBIX IOKapoOB B

NMOYB00GPA30BATEILHBIX MPOIEccax

7.1 POJIb JIECHBIX ITOJKAPOB B Jlex 2 Ilepedens
TIOYBOOBPA30OBATEJIBHBIX ITPOLECCAX. OCHOBHOM 1
PoJIB JIECHBIX TOXKAPOB B TCHE3UCE JICCHBIX TIOYB. JIOTIOJIHUTEIIBH

7.2 POJIb JIECHBIX [TOXXAPOB B JIab 7 Ilepeuens
TIOYBOOBPA3OBATEJIBHBIX TIPOLIECCAX. OCHOBHOM H
PoJIb JIECHBIX TOXKAPOB B TCHE3UCE JICCHBIX MOYB. JIOTIOJIHUTEIIBH

7.3 POJIb JIECHBIX ITOJKAPOB B Cp 15 Ilepeuens
TIOUBOOBPA3OBATEJIbHBIX TTPOLIECCAX. OCHOBHOU 1
Poub ECHBIX MTOKapOB B reHE3UCe JISCHBIX OYB. JOTIOJTHUTEITHH
Pa3zpnen 8. Bausinue pyook Ha
No4YB000pa3oBaTe/bHbIE MPOLECChHI

8.1 BJIMSIHUE PYBOK HA Jlex 2 Tlepeuenn
TTOYBOOBPA3OBATEJIBHBIE ITPOLIECCHI. OCHOBHOI1 1
Bnusiaue py6OK 4 HOpy60‘{HbIX OCTAaTKOB Ha JOIIOJIHUTCIIBH
MJIOAOPOJUE JIECHBIX MTOYB. oif yueOHOM

8.2 BJIMSIHUE PYBOK HA Jlab 7 Tlepeuenn
TTOYBOOBPA3OBATEJIBHBIE ITPOLIECCHI. OCHOBHOI1 1
Bnusiaue py6OK 4 HOpy60‘{HbIX OCTAaTKOB Ha JOIIOJIHUTCIIbH
MJIOAOPOJUE JIECHBIX MTOYB. oif yueOHOM

8.3 BJIMSIHUE PYBOK HA Cp 15 Ilepeuens
TTOYBOOBPA3OBATEJIBHBIE ITPOLIECCHI. OCHOBHOI1 1
Biusinne py6ok u mopyOOUHBIX OCTATKOB HA JIOTIOJTHUTENBH
IJIOAOPOJUE JIECHBIX ITOYB. oif yueOHoOI
Pa3nen 9. Bausinue ;kMBBIX OPraHu3MoOB Ha
MOYB0OOPa3oBaTeJbHBIE MPOIECCHI

9.1 BJIMSIHUE XMBBIX OPTAHU3MOB HA Jlex 3 IlepeueHs
TTOYBOOBPA30OBATEJIBHBIE ITPOLIECCEHI. OCHOBHOI H
BiustHue Bomopociei, rpuboB 1 OakTepHii Ha JOTIOJTHUTEITHH
MOoYBOOOpa3oBaTeIbHbIE poliecchl. [louBeHHAs 0if yueOHOH
(dayna. Ponb Mukpo- u MakpodayHbl B JINTEPaTypHI,
M04YBO0OPa30BaTENBHBIX Mponeccax. OOUTaTen MO4B HE00X0AUMOM

— BpP€AUTEIIN APCBECHBIX U KYCTAPHUKOBBIX ITOPOI.

JJIs1 OCBOCHUA



http://znanium/

9.2 BJIMAHUE XVBbBIX OPTAHN3MOB HA JIa6 2 8
ITIOUBOOBPA3OBATEJIBHBIE ITPOLIECCEIL.
Biusinue Bogopocineit, rpu6oB u 6akTepuil Ha
nouBooOpa3oBareabHble Npoluecchl. I[louBeHHas
(dayna. Ponb Mukpo- 1 MakpodayHbI B
MOYBOOOPa30BaTENbHBIX Mpolieccax. OOuTaTenu noys
— BPEJIUTENHU APEBECHBIX U KYCTaPHUKOBBIX IOPOJI.

Ilepeuens
OCHOBHOM U
JIOIOJIHUTEIbH
oit yueOHOM
JIUTEPATYPHI,
HEOOXOIMMOM
TSI OCBOEHUS

9.3 BJIMSIHUE XHBBIX OPTAHU3MOB HA Cp 2 15
INTOYBOOBPA3OBATEJIBHBIE ITPOLECCHIL
Biusinue Bogopocineit, rpu6oB U GakTepuil Ha
ouBooOpa3oBareabHble Ipolecchl. [louBeHHas
¢ayna. Posb Mukpo- u MmakpodayHsl B
MOYBO0OPa30BaTEIbHBIX Tpoleccax. OdurTare I NoYs
— BPEJIUTENHN APEBECHBIX U KYyCTaPHUKOBBIX ITOPOJ.

Ilepeuens
OCHOBHOM 1
JOIOJIHUTEIbH
oif yueOHOM
JUTEPATYPHI,
HEOOXOAMMOM
TSI OCBOECHUS

Pa3nes 10. IToaroroBka K 3K3aMeHy

10.1 [TOUBOBEJAEHUE DK3aMeH 2 27

5. OHEHOYHBIE MATEPHAJIBI IJI ITIPOBEJEHUA TEKYIIEN U ITIPOMEXKYTOYHOU ATTECTAIIUHN

5.1. OIIeHO‘-lH];Ie MaTepuaJabl IJs1 IPOBEACHUSA TeKy[[[eﬁ aTrrecranuu

JI1s TeKy1ero KOHTPOJIS IPeyCMOTPEHO IMPOBeIeHNe KOHTPOILHBIX paboT, 3aI0THEHNE TaOJIHII, BBITOJHEHHE PHCYHKOB B

aap0oMe, BBITIOIHEHHE 33JaHUH Ha JTAOOPAaTOPHBIX 3aHATHSX H JIP.
TeMBbI 1J1s TOATOTOBKH KOHTPOJIBHBIX paboT:

BBeznenue B mouBoBeeHHE

. [IpenmeT u 3a1a4¥ MOYBOBEICHHUS.

. [TonsiTe o mMo4Be, €¢ CTPOCHUH, CBOMCTBAX.

. Uctopus pa3Butus noypoBeeHus. 3HaueHue padbor B.B./lokyyaera.
. Ctanmuu u 00111ast cxeMa mo4BooOpa3oBaHusI.

. [TouBa kak ocoboe (GMOKOCHOE) TPUPOIHOE TEIO.

. [ToHsiTHE TOYBEHHOTO MPOQHIIS.

. Mopdonornyeckue npu3HaKky MOYBEHHOTO MPOQHUIIS.

~NOoO o1k WwN B

®DakTophl T0YBOOOPA30OBAHUS

1. TTouBoo6pa3ytomnue nopoasl. BelBeTpuBanue.

2. T'opuble mopozs! u penbed kak (GakTOPs TOYBOOOPA3OBAHUS.

3. Kinumar kak gaxTop nousoodpa3zoBaHusl.

4. XXuBble OpraHU3MBbl, UX POJIb B IOYBOOOPA30BaHUM U CO3/aHUU IIOAOPOIUSL.

CocTaB OYBbI

1. I'panynomerpudeckuii coctaB nmoys. Kiaccugukaliys mous no rpaHyio-MeTpU4ecKOMy COCTaBy. Biusinue
rpaHyJIOMETPUYECKOT0 COCTaBa Ha CBOMCTBA MOYB.

2. ®uznueckue cBoicTBa MoUBbl. CTPYKTYpa IMOYBHI.

3. Xumudeckwnii cocraB mous. ComepkaHne XUMHUECKUAX dJIEMEHTOB B TIOPOJaX U IMOYBE.

4. OpraHu4eckoe BEIIeCTBO MTOYBHI, cOCcTaB. OCHOBHBIE KOMIIOHEHTBI TyMyca.

5. IlouBeHHas Biara U BOJOYAEP KUBAIOIINE CBOMCTBA MOYBBI. THITBI BOJHOIO peKHUMA.

[Tnonopoaue noussl

1. TInogopoaue MOYBHI.

2. Bugsl iiogopousi.

3. Bocnipou3BOACTBO MOYBEHHOT'O IUIOAOPOIMSL.

Turmsl NOYB U UX OXpaHa

1. Knaccudukanus mous.

2. OcHoBHbIe TUIIBEI T0YB B Poccuu 1 Ha Teppuropun 6s1Bmero CCCP.
3. OxpaHa moy4B. Dpo3usi 1 Mepbl OOPHOBI C HEMH.

4. Menuopauus mo4s.

ITonnepxanue CBONCTB OYBBI
1. MecTO pacTeHUEBOJICTBA B CHCTEME OOTAaHMYECKUX HAYK U €T0 3a/1a4u.




2. XuMHuecKoe 000CHOBaHNE HEOOXOAUMOCTH CEBOOOOPOTOB.

3. ®usnvecKoe ¥ IKOHOMHUIECKOE 000CHOBAHHE HEOOXOIUMOCTH CBOOOOPOTOB.
4. bronornyeckoe 000CHOBaHNE HEOOXOAUMOCTH CEBOOOOPOTOB.

5. Buasl MUHEpaJIbHBIX YI0OpeHUil. PacueT HOpM MX BHECEHUSI.

Pa3HooOpa3ue KyJIbTypHBIX H COPHBIX pacTeHUIT

1. TToneBbie KyIbTYphI. 3MAKK NIEPBOM TPYIIIIEL.

2. [ToneBsie KynbTyphl. "Xieb6a" BTOPOM IPYIIIIHL.

3. 3epHOOOOOBEIE.

4. OBoOUIHBIE KYJIbTYPHL.

5. I110A0BBIE KYIBTYPHL.

6. Copnbie pactenus. buonornueckue cBoiictBa. Heo0x01uMOCTh GOPHOBI C HUMH.

3AJJAYM o Teme "MexaHUUECKUI COCTaB U CTPYKTypa Mo4B"

1. [TouBa ¢hopMHpyeETCS MO/ ITOJIOTOM XBOWHOTO Jieca. JaliTe XapaKTepUCTHKY IMOYBE U BOAHOMY PEXKHMY B HEH, €CITU
cojiep)KaHue TJIMHUCTHIX YacTull B ouse 20%, o0beMHbIit Bec 1,0T.

2. [TouBa ¢popmupyeTCs O MOHMEHHBIM JIyroM. [laliTe XapaKTepUCTHUKY ITOYBE U BOJHOMY PEKHUMY B HEH, €CITH
cojiepKaHue TJIMHUCTBIX YacTull B noyse 35%, o0bemHblii Bec 1,2T.

3. [TouBa popmMupyeTCs 01 CyXOAOABHBIM JIyroM. JlaiiTe XapakTepUCTUKY ITOYBE, €CIIU COJeP KaHNe TIIMHUCTBIX YacTHI] B
nouse 25%, o6beMHBIH Bec 1,1 r. Kak MOXHO 0XapakTepHU30BaTh TEINIOBON PEXUM IIPU 3TUX YCIOBUIX?

4. I'nuHMCTHIX YacTull B mouBe 45%, B OKpacke mpeobianaroT roixyooBaTeie ydacTku. @opMupyeTCs TOUBa IO/
CMEIIaHHBIM JiecoM. JlaliTe XapakTepUCTHKY ITOYBE U BOAHOMY PEXXUMY B HEH.

5. ITouBa popmupyeTcst mox HUI3MEHHBIM SIPYCOM C U30BITOUYHBIM YBIaKHEHHEM. KakuMu XapakTepucTHKaMU

MOYBOOOPA30BATEIBHBIX MTPOIIECCOB OHA OYET OTIIHYAThCS? KakOB pek M BIaYKHOCTH U TEIIIOBOM peskuM. Kakoii, mo-Bamemy
MHEHHIO, MOKET OBITh MEXaHUUYECKHI COCTaB U CJI0KEHHE ITUX MTOYB?

[IpuMeps! O11eHOYHBIX MaTePHUANIOB JJIS IPOBEACHUS TEKYyIEH aTTeCTallui IPUBEACHBI B IPUIIOKEHUH 1.

5.2. OueHo4HbIe MaTEePHUAJIBI JIsl MPOBEAEHU MPOMEKYTOUHOI aTTecTAlMU

[lepeueHs TEM I TOATOTOBKH K 9K3aMEHY

. IIpenmer u 3a1a4u IOYBOBEICHHUS.

. IlonsTue 0 nouBe, €€ CTPOEHUH, CBOICTBAX.

. Uctopus pa3Butus noypoBeeHus. 3HaueHue padbor B.B.J/lokyyaera.

. Ctamuu u 00111ast cxeMa mo4BooOpa3oBaHusI.

. [TouBa kak ocoboe (GMOKOCHOE) TPUPOIHOE TEJIO.

. IlouBeHHbIH npoduias. Mopdonaornuyeckue NpuU3HaAKU TOYBEHHOTO MPOQIIIS.

. [TouBooOpasyromue nopoasl. BeiBeTpruBanue. I'opHbie mopoas! 1 penbed Kak GpakTopsl MOYBOOOPA3OBAHHSL.
. Kimumart kax ¢pakrop mouyBooOpa3oBaHusI.

. JKuBble opraHu3Mbl, UX POjb B IOYBOOOPA30BAHUU U CO3TaHUHU IIOAOPOIUSL.

10. I'panynomMeTpryeckuii cocTas mo4uB. Kiaccuduxariys modus no rpaHyIo-MeTpHIECKOMY COCTaBy. BiusHue
IpaHyJIOMETPUIECKOTr0 COCTaBa Ha CBOMCTBA ITOYB.

11. dusnueckne cBoiicTBa MOYBEL. CTPYKTypa IMOUYBBI.

12. Xumunueckuii coctaB nous. CopeprkaHue XMMUUECKUX JIEMEHTOB B IOPOJax U MOUBE.

13. Opranuygeckoe BEIIECTBO MOYBHI, cocTaB. OCHOBHBIE KOMIIOHEHTHI TyMyca.

14. TTouBeHHas Biara ¥ BOAOYIECP>KHUBAIOIINE CBONCTBA MOYBLL. THUIIBI BOJHOTO PEeXUMa.

15. IInopopoaue noussl. Buas! mionopoaus. Bocnpon3BoacTBo NOYBEHHOI'O MIOOPOIUSL.

16. Knnaccudukanus mous. OCHOBHBIE THIIBI TOYB B Poccun u Ha Tepputopuu OsiBmero CCCP.
17. Oxpana nouB. Dpo3us u Mepbl 0OPBOBI ¢ Hell. Mennoparius Moys.

18. MecTo pacTeHHEBOJCTBA B cUCTeMe OOTAHUYECKUX HAYK M €ro 3aJauu.

19. Xumuaeckoe 000CHOBaHHE HEOOXOUMOCTH CEBOOOOPOTOB.

20. ®usnyeckoe U IKOHOMHIECKOE 000CHOBaHHE HEOOXOAMMOCTH CBOOOOPOTOB.

21. bronoruyeckoe 000CHOBaHHE HEOOXOAUMOCTH CEBOOOOPOTOB.

22. Bunbsl MUHEpanbHBIX YOOOpeHHuid. PacueT HOPM MX BHECEHUS.

23. [oneBble KyABTYPHI. 37aKH TEPBOM TPYIIIBL.

24. Tlonesblie KynbTyphl. "Xi1e6a" BTOPO# rpyIIbL.

25. 3epHo0O00OBEIE.

26. OBOIIHEIE KYJIBTYPHI.

27. TInonoBbIe KyJIbTYPHI.

28. Copuble pactenus. buonorndeckue cBoiictBa. Heodxoaumocth 60pbObI ¢ HUMHU.

OO ~NO OIS, WN -

HpI/IMepI)I OLCHOYHBIX MaTC€pHaJIOB I ITPOBCACHUA HpOMe)I(yTO‘{HOfI aTTECTAal NPUBEACHBI B ITPHUIIOKCHUU 1.

6. YA EBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIUHbBI (MOAY JIS)
6.1. PexomeHayemas quTepaTypa

(OcHOBHas:
["amxapa H.®., bopucos b.A. IlouBoBenenue ¢ ocHoBamu reojoruu: yueOHuk. M.: UHOPA-M, 2019. — 352 c. [OnextponHslii pecypc] Pexum
imoctyma: http://znanium.com/catalog/product/1005671



http://znanium.com/catalog/product/1005671

JlomomHuTeIbHAS:

1. ApxurnoBa T.B., Bamenko U.M., KonnueB B.C. 3aHATHS 1O MOYBOBEAEHHIO, PEKYJIbTHUBALMM W MeEIHOpaUuM JaHamadTa: ydeOHOE|
moco6ue. M.: MIIT'Y, 2018. - 56 c. [DaekrpouHslii pecype] Pexum moctyma: hitp://znanium.com/catalog/product/1020584

2. lamxkapa H.®., bopucos B.A., BaitoexoB P.®. I[lousoBenenue: I[Ipaktukym: Yuebnoe mocodue. — M.: HUL] UHOPA-M, 2014. — 256 c,
[OnexrponHslit pecype] Pexxum noctyma: http://znanium.com/catalog/product/368459

3. Top6suieBa A.U., Bopoobes B.b., [Terposckuit E.1. TlouBoBenenue: Yueonoe mocodue. M.: HUL] UH®PA-M; MH.: HoB. 3Hanue, 2014 —
400 c. [DnektponHsIit pecype] Pexum noctyna: http://znanium.com/catalog/product/413111

4. TIlamaciok, O.10., Tapanuyk A.B., Conory6 H.C. IlouBoBeneHue B JeCHOM XO34HCTBe: ydeOHoe mocoOue. MuHCk: PecnmyOmmkaHckuii
mHCTHTYT — mpodeccuoHanbHOro  obpasoanms  (PUIIO), 2016. - 332 ¢ [Onekrponuelii  pecypc] Pexum  moctyma:
http://www.iprbookshop.ru/67716.html

6.2. [lepeyens pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHHUKAIIMOHHOI ceTH ""UHTepHeT"

1. ®akynbrer nouBoBeaenus MI'Y https://soil.msu.ru/
2. MHuHUCTEpCTBO cenbcKoro xossaicra Poccuiickoit denepanuu Beepocceuniickuit HUU 3emnenenus u 3amutsl nous ot 3po3un OO0 "Penakius
bkyprana "3emienenue” http://jurzemledelie.ru/

6.3.1 IlepeueHb MpOrpaMMHOro odecnevyeHust

6.3.1.1 | Microsoft Windows 10 Enterprise

6.3.1.2 | Microsoft Office nmpodeccronanbhsbiit miroc 2013
6.3.1.3 | Kaspersky Endpoint Security 10 mrs Windows
6.3.1.4| Adobe Reader XI (11.0.13) - Russian

6.3.1.5| Google Chrome

6.3.1.6 | WinDjView

6.3.1.7 | Muorodynkuuonanssslii pegakrop ONLYOFFICE
6.3.2 CoBpemenHbIe npodeccHoHATbHBIE 0a3bl TaHHBIX M HHPOPMAIMOHHBIE CIIPABOYHBIE CHCTEMBbI
6.3.2.1 | OBC «ZNANIUM.COM»

6.3.2.2| OBC «IOPAUT»

6.3.2.3 | OBC «YHuBepcuteTckas OubIMOTEKa OHIAH
6.3.2.4| OBC IPRbooks

6.3.2.5| 3BC «Jlanpy»

6.3.2.6 | 35C BOOK.ru

6.3.2.7| O3bC Tel'Y

6.3.2.8 | Hayunas snextponnast oubnaunoreka eLIBRARY.RU (moamnucka Ha KypHAIIbI)

6.4 O0pa3oBaTebHbIE TEXHOJOTUH

6.4.1 | Texuonoruu Pa3BUTHUA KPUTHYCCKOI'O MBIIIJICHUSA

6.4.2 | AKTUBHOE CITyIIIaHHE

6.4.3 | UapopManinOHHO — KOMMYHHKAIIMOHHAS TEXHOJIOTHUS

6.4.4 | T'pymnmoBbie TEXHOJIOTHH

6.4.5 [ UccnenoBaTenbcKkrue METOABI B 00YUCHU N

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

Aynutopust O6opynoBanue
5-312 MYJIbTUMEIUHHBIN KOMIUICKC, TIEPEHOCHOH HOYTOYK, yueOHas MeOeIb
5-316 MYJIbTUMEIUHHBIN KOMIUIEKC, IEPEHOCHONH HOYTOYK, yueOHast MeOelb
5-318 MYJIbTUMEAUMHBIN KOMITIEKC, IEPEHOCHOH HOYTOYK, yueOHast MeOelb

5-322 mukpockorsl, Teaesuzop JVC2134/F3/DM3, suneomaraurodon, JVC, Tenesuszop 3D Samsung UE
40D6100,mepeHOCHON MYJIbTUMEIUHHBIA KOMIUIEKC, IEPEHOCHONH HOYTOYK, yueOHas mebenb

5-324 MHKPOCKOIIBI , TEPMOCTAT, LEHTPU(YTa, XOIOJMIbHIK «HUHAPY, ITCKTPOIUIUTKH, CTEPUIIH3ATOP, BECHI
TOPCHOHHBIC, CBETHIBHUKH HACTOJbHBIC, KA CYIIMIbHBIN, OaHs KOMOMHUPOBaHHAS, TICPECHOCHOI
MYJIbTUMEAUMHBIN KOMITIEKC, IEPEHOCHOH HOYTOYK, yueOHast MeOelb

8. METOANYECKHUE MATEPUAJIBI IJIS1 OBYUYAIOIIIUXCSA 1O OCBOEHUIO JUCIUIIJIMHBI



http://znanium.com/catalog/product/1020584
http://znanium.com/catalog/product/368459
http://znanium.com/catalog/product/413111
http://www.iprbookshop.ru/67716.html
https://soil.msu.ru/
http://jurzemledelie.ru/

METOJUYECKUE YKA3AHM I10 ITPOBEAEHIIO JIABOPATOPHBIX PABOT

Pat6ora 1. KITACCUOUKAILIMA ITOUB 11O MEXAHUYECKOMY COCTABY

Krnaccudukarus moys no MexaHHIeCKOMY COCTaBy OCHOBaHa Ha COZIEPKaHHUH B T0UYBaX (GPU3HUECKOM IITHHEI, T.€. YaCTHI] C
pa3mepamu < 0.01 mm.

Krnaccudukarus mo4s moa30auCcTOr0 THIIa TOYBOOOPa30BaHUS 110 MEXaHUYECKOMY COCTaBY

(H.A. Kaunnckwuii, 1958)

Ha3BaHwue MOYBBI 0 MEXaHUYECKOMY COCTaBY Conepxanne HpU3HISCKOM MIHHBI B %

Iecox peIXiIbIit 0-5

ITecok CBSI3HBIH 5-10

CyrnecuaHas 10 -20

Jlerkocyrnunucras 20 -30

Cpenuecyrinunauctas 30 - 40

Tsoxenocyrimauctas 40 -50

JlerkornuuucTas 50 -65

Cpennernunucras 65 -80

Tsoxenornunuctas > 80

[IpenBapuTENHEHO OLIEHUTH MEXaHUYECKUI COCTaB IOYBBI BO3MOYKHO YK€ B IIOJIEBBIX YCIOBUSX TaK Ha36IBAEMBIM MOKPBIM METOIOM.
JI71st 5TOTO HY’>KHO B3Th HEMHOTO ITOYBBI, HAMOYHTH U ITOMBITATHCS CKAaTaTh U3 Hee MHyp. OKOHYATENbHOE YTOUHEHHE
MEXaHHYECKOT'0 COCTaBa MOYBHI IIPOUCXOIUT B KAMEPaIbHBIA MEpUO/T ITy TeM JlabopaTopHOTo aHanu3a. OOIee Ha3BaHNUS ITOYBEI
JlaeTcsl 10 JTaHHBIM MEXaHUUYEeCKOro aHanau3a BepxHero ropusoHnTta (0 - 0.25cm).

MexaHU4YeCKUil COCTaB MOYBBI UMEET OOJBIIIOE 3HAUCHHUE IS CEIbCKOTO X03s1iicTBa. [I0YBBI MeCYaHble U CyTecyaHbIe JIETKO
MO/11a0TCsl 00pabOTKe, MO3TOMY MX Ha3bIBAIOT JIerKuMH. OHHU 00J1aJat0T XOPOIIIeH BOJOIPOHHUIIAEMOCTHIO, OBICTPO IPOTPEBAOTCS,
HO XapaKTepU3yIOTCS HU3KOH BIIarOeMKOCTBIO. JIerkne mouBsl O€JHBI TYMYCOM H 3JIEMEHTaMH UTaHHS, CHIIbHEE TI0IBEPIKEHBI
9PO3HUH.

TsKEeTOCYTTMHUCTBIE M TIIMHUCTBIC TOYBBI OTJIMYAIOTCS BHICOKON BJIAroeMKOCThIO, Oorade rymycom. O6paboTka 3THX MOYB TpeOyeT




OOJIBIINX SHEPTETHUECKUX 3aTPaT, I03TOMY UX Ha3BIBAIOT TSDKEIBIMU. OHU HMEIOT CJ1a0yI0 BOAOIPOHUIIAEMOCTh, 00Pa3yIoT KOPKY,
OTJIMYAIOTCS] HEOJIArONPUATHBIMU BO3IYIIHBIM U TEIUIOBBIM pexXuMaMu. JIydIIuM KOMIUIEKCOM CBOHCTB 00J1alaloT
JIETKOCYTJIMHUCTBIE U CPEIHECYTITMHUCTBIE MOYBBI, XOTSI Il HEKOTOPBIX KYJIBTYp OoJiee MpeIoYTUTENIbHBI CylecUaHble ITOYBbI
(xapTodenp ¥ MHOTHE IPYTHE OBOIIHBIC KYJIbTYPBI).

KonTponbabie BOIIPOCH

1. Yto Takoe MexaHUYECKUU cocTaB MouBbl? Kakue MHHEPAIbl ONPEACISIOT MEXaHUUECKHI COCTAB MOYBBI?

2. Knaccudukanus mo4s 1o MexaHH4eCKOMY COCTaBy?

3. KakoBO COOTHOIIICHUE MTMHUCTHIX M MECYAHBIX YACTHUI B TOYBAX Pa3HBIX 10 MEXaHUYECKOMY COCTaBY?

4. Kakumu cBoIiCTBaMH 00JIaAaIOT JIETKHE U TSDKEIbIEe MTOUBHI 10 MEXaHUIECKOMY COCTaBy?

5. MepslI 110 yJIy4IIEHHIO MEXaHU4YECKOT0 COCTaBa MOYBHI?

OIIPEJEJIEHUE COJEPXXAHNS ®U3UYECKOM I'JIMHBI B [IOYBE METO/JOM ®UIIATOBA

Merton dunatoBa — caMblii IPOCTON JOCTYITHBII KOJIMYECTBEHHBIM METO onpeieeHus Gpu3ndeckoii rauubl. OH OCHOBAaH Ha
KOAaryJIliHi MeJbYal X MEXaHUYECKUX 3JIEMEHTOB U YBEIIMUEHHUS BCIIEJICTBUE ITOTO 00beMa IOYBHI.

Iens paboThI: ONIpEAEIUTh COACPKAHNE (PU3HMUSCKON TITHHBI B HCCIICAYEeMOM MTOYBE U 1aTh HA3BAHHE MOYBHI 10 MEXaHUYECKOMY
COCTaBy.

OO6opyaoBaHuUE U peakTHUBBI: 00pa3ell MOYBbI, HA0OP CUT, BECHI C pa3HOBECAMHU, MIECTHK, CTYIKa, TpagyrupoBaHHas npodupka, H20
(mucrt.), CaCl2 (1 H), yacsl, nuHeiKa.

Xox paboTshL:

1. Pa3MesibunTh MOYBY B CTYIIKE.

2. OrMepuTtsh 50 r pazMenbYCHHOM MOYBBI, IPOCESITh MOYBY Yepe3 CUTO C AUAMETPOM oTBepcTHil 0,5 MMm.

3. B3BecHUTh MPOCESTHHBII MEJIKO3EM M ONPEICIUTh MPOICHTHOE COJIEPIKaHke MEJIKO3eMa B UCCIeyeMOM ToYBe.

4. B npoOupKy 3achaTh 1M1 HCCIIEyeMOro MelIKo3eMa, 3aJIUTh 6 MII AKCT, BOAbI, 100aBuTh 1 M CaCl2.

5. [TocTaBUTh MOYBY OTCTauBaTHCS 30 MUH.

6.0mpenenuTh npupamnieHne 00beMa mOIBbI

7. OnpeiesiuTh CojiepyKaHue TJIMHBI B MEJIKO3eMe 110 TabmuIie:

VYBenud. o0bema (M) Copnepix. ruHbl (%) YBenud. oobeMa (Mir) Conepx. rmunsl (%)
4 90 2 45
3.5 80 15 34
3 67 1 23
25 57 0.5 11

8. OHpeZ[eJ'II/ITL COZCPIKAHHUC TJINHBI B ITIOYBE U JaTh HA3BAHHUE ITOYBBI [10 MEXaHNYECKOMY COCTaBYy.
9. CHEHaTB BBIBOJIBI O IIJIOJOPOAHWH ITOYBEI C TOUYKH 3PCHUA MCXaHUYCCKOI'O COCTaBa.

KoHTtponbHbIe BOIIPOCH

1. Ha yem ocHoBaHa kiaccuduKanus MoYB O MEXaHUYECKOMY COCTaBy?
2 MeTobl yITyqImeHus! JIETKHX TOYB.

3. MeTonbl yITyqIeHus TSOKEIBIX OYB.

4 Kakue nmo4Bbl Mo MexaHU4YECKOMY COCTaBY HanboJliee 1eHHbIC?

5. Kakumu cBoiicTBaMu 06nana}0T ITOYBBI Pa3HOT'O MEXaAHHUYECKOT'O cocTaBa?

OINIPEAEJIEHUE MEXAHUYECKOI'O COCTABA TTOUBbI BU3YAJIBHBIM METO/IOM.

O06opynoBaHNe H MaTepHANBL: 00pa3mbl TOYBEL, (paphopoBas yallka, BOAA.

Xon paboTel

W3 ka)T0T0 TeHETHYECKOT0 TOPU30HTa OepyT HeOONBITYI0 MPOOY MOYBEI M YBIAXKHSIIOT €€ HeOOIBITIM KOJTHIECTBOM BOJIBI, UTO OBI
NpUAaTh €1 KOHCUCTEHIUIO I'ycTOM nacThl. [IouBy packaTheIBalOT B LIHYP U ONPEEISAIOT MEXaHUYECKUH COCTaB KaK MOKa3aHo Ha
IIPEJIOKCHHOM ITperoaBareiaeM pucyHke (cMm. Ilpunoxenue 2, puc. 1).

Pa6ota 2. OIIPEJJEJIEHUE ATPETATHOI'O COCTABA I1OUBbI

MexaHn4ecKue 3JIEMEHTHI MOTYT HAXOAUTHCS B IOYBE KaK B CBOOOJHOM, TaK U CBSI3aHHOM COCTOSIHUH, KOTJJa OHU COEIUHEHBI B
CTPYKTYPHBIE OTACIBLHOCTH - arperarthl pa3IundHoi GOpMBIL, pa3MepoB U IPOYHOCTU. KpyITHBIE arperatsl MOT'YT pa3pyIlaThes IpH
MEXaHMYECKOM YCWJINN Ha MEXaHMYECKHE IEMEHTHI U Oojiee MeNIKHUe arperaTsl. ArperaTHbli COCTaB - BasKHEHIIast
XapaKTepUCTHKa MOoYBbl. OT HEro 3aBUCAT MHOTHE CBOWCTBA MIOYBKI, B TOM YHCIIe U ee Tuiogopoaue. [Toaromy nzydenue
arperaTHoro COCTaBa SIBJISIETCS HEOOXOAMMBIM 3TAIlOM HUCCIICIOBAHHUS ITOYBHI.

Lenb pabOTHI: OLIEHUTH MII0JOPOIUE TIOYBBI C TOUKH 3PEHHSI arperaTHOr0 COCTaBa.

O6opynoBaHHE U PEaKTUBBI: HAOOP CUT, BECHI C Pa3HOBECAMU, KaJIbKYJIATOP.

ITopsimox paboTHI:

1. B3ste 100 r mouBs! ¢ TouHOoCTHIO 10 0.1 1.

2. IIpocesiTh HaBeCKY 4Yepe3 HAOOP CHT.

3. B3Becuts CTpyKTypHBIE (QpaKIUHU U 3aIUCaTh UX Pa3Mep.

4. PaccunuTaTh NPOLICHTHOE COAEPIKAHNE B IIOYBE CTPYKTYPHBIX (hpaKiuii.

5. CpaBHHTB MOJTyYECHHBIE JAHHBIE C Pe3yJIbTaTaMH aHAJIHM3a IPAHyJIOMETPUIECKOTO COCTAaBa TOYBHI.

C arponpou3BOICTBEHHOW TOYKH 3pEHUSI HAanOoJiee IIEHHBI CTPYKTYPHBIE OTIECIBbHOCTH MOYBHI pa3MepoM oT 1 1o 5 mMm. [Toatomy




ClIeIyeT BBIYHCIINTG IPOLEHTHOE COJCPKAHNE B IOYBE arperaToB 3TOro pa3Mepa. XopomIo OCTPYKTYPEHHBIE IIOYBEI COIEPKAT
arperaToB pa3mepoM ot 1 10 5 mm 6oinee 80 %. Menee octpykrypeHHsIe - oT 50 10 80 %, ruroxo ocTpykrypeHHsIe - MeHee 50 %.
ITouBbl TOYTH GECCTPYKTYPHBI IIPU COJEPKaHUU YKa3aHHOHU dpaxuuu 10 10 %. Ecou npeobnanator ¢ppakiuu ¢ pasmMepom
arperatoB 6oiiee 10 MM, TO Takas HOYBa Ha3bIBaeTCs MIBIOUCTOM. [Ipu npeodnananuu ppakuuu mexee 0,25 MM mousa upe3mMepHO
pacIblIeHa.

®dopma 3amUCH Pe3yIbTATOB:
Pasmepsl ppakiuu (Mm)

Bec ¢paxkuuu (1)

Honst ppaxiuu (%)

Cpennee apupmeTnieckoe
OtHocuTeabHas omnOKa
OcCTpyKTypeHHOCTb IIOUBHI (%)

6. CﬂeHaTL BBIBOJ O INIOJAOPOAXH ITOYBBI C TOYKH 3pECHUSA arperaTHoro cocrasa.

KOHTpOJIbHBIE BOIIPOCHI:

1. Yrto Takoe moYBeHHas CTPYKTypa?

2. Kak xnaccuuuupyeTcst mouBa 1o arperaTHoOMy COCTaBy?

3. CioxeHue, HOpO3HOCTh, YTO O3HAYAIOT ATH TEPMUHBI?

4. Kakue ycioBHs ClIOCOOCTBYIOT MOJIICPKAHHIO MEITKOKOMKOBATOM CTPYKTYPhI?
5. MeponpusTHs 10 COXpaHSHHUIO U YIYUIIEHHIO TOYBEHHOM CTPYKTYPHL.

Pa6ora 3. OIIPEJIEJIEHME pH BOJIHOM BBITSIKKW KOJIOPUMETPUYECKUM METOJIOM

CremneHb KUCIOTHOCTH SIBJISIETCA BaXKHOU XapaKTEPUCTUKON XMMHMUYECKUX CBOMCTB no4B. OHa ompeensiercs B CyCIeH3UsX,
MIOJIyYEHHBIX MTPU B30ANTHIBAHUU MOYB C BOAOH (aKTyaslbHast KUCIOTHOCTH) Min pactBopoM KC1 (oOMeHHas KHCIOTHOCTS), U
BhIpakaeTcs B enuHunax pH. ITo cTeneHy KMCIOTHOCTH pa3inyaloT KUCIble, HeHTpanbHble U IeJ04YHble IOUBEL. B 3aBUCHMOCTH 0
CTENIeHH KUCIIOTHOCTH ONPEICIISIIOT MOTPEOHOCT IT0YB B H3BECTKOBAHUH M TUIICOBAHHS U PACCUUTHIBAIOT HOPMBI BHECESHUS
M3BECTH WX THIICA.

Iens paboTsl: onpenenuts pH uccieayeMoil nousst

O6opyaoBaHMe: BECHI C PAa3HOBECAMHU, CUTA C OTBEPCTUAMHU | MM, KOJIOBI, MEPHbIE MUIIETKH, AMCTUNINPOBAHHAS BOJIA, CTYIIKA C
IIECTUKOM, OyMa)kHbIe (PUIIBTPBI, BOPOHKH, IPOOHUPKH, IITATUB, TPHUOOP AJIIMOBCKOTO.

IMopsimok paboThI:

1. TTouBy pacTuparOT U MPOCEUBAIOT YE€PE3 CUTO C TUAMETPOM OTBEpCTUl B 1 MM.

2.Hagecky 25 r moMemaroT B K0JI0y eMKOCThIO B 250 mMi1. B konOy HanuBaroT 125 M gucTHILIMpoBaHHOW Boabl. Comepxumoe
KOJIOBI HECKOJILKO pa3 B30ANTHIBAIOT U OTCTAUBAIOT 5 MHH.

3. BBITSDKKY QUIBTPYIOT Yepe3 OyMaXKHbBIH QUIBTP.

4.5 M7 oTGUIBTPOBAHHON BOJHOH BBITSXKKH HAJIUBAIOT B IPOOUPKY U

npubasisior 0.25 M1 yHHUBEpcaIbHOTO HHANKAaTOpa. [IpoOHpKY BCTPSXUBAIOT ISl pPABHOMEPHOT'O OKpAIIMBaHUs PacTBOpa U
CPaBHHUBAIOT C dTAJIOHHBIMU IPOOHpPKaMU IprOopa AJIIMOBCKOTO.

KoHTponbHEIE BOIPOCHI

1. Kakoit moka3sarens onpenenser Benuanny pH ?

2. Kak cBsa3ano 3HageHne pH ¢ THIIOM MOYB00Opa30BaTENFHOTO IpoIecca U IoueMy?
3. Kak knaccuduuupyroTcs moussl o nokasateino pH?

4. Kaxk pacrpenensroTcs II04BHI 10 OTHOMIEHHIO K KUCIOTHOCTH mouB? [IpumMepsr.

5. PacTenns — MHANKATOPHI MTOKa3aTEIN KUCIOTHOCTH?

PaGota 4. TIPOCTENIINN KAYECTBEHHBIN AHAJIN3

BOJIHOM BBITSIKKH

Lenb paboThI: 03HAKOMHUTBCS € IPOCTSHITUMHI METOJAUKAMH Ka4eCTBEHHOIO aHATM3a MUHEPAIBbHBIX KOMIIOHEHTOB MTOYBEI.
O6opynoBaHue: MO4Ba, 2 KOJIOBI, 2 BOPOHKH, GUIBTPBI, IPOOHPKE, MEPHBIE MUNETKH, cnupToBKa, 5% AgNO3, HNO3 (pa30.),
nuctiiinpoBanHas Boxa, 10% HC1, 10% BaCl, cnupToBoii pactBop deHondTanenta, ykCycHas KUCIOTa, IIABEICBO-KHUCIIBLI
ammoHuid, Na3 [Co(NO2)6], Monub1eHOBas )KUJKOCTb.

Iopsiox paboThr:

KauecTBeHHOE ONpeesieHre XJIOPUIOB

1. HaBecky OUYBBI TOMECTHUTH B KOJIOY M 3aJIUTh QUCTHIIMPOBAHHOHN BooH. Coaepxumoe B300ATaTh U AaTh OTCTOSITHCS 5
MUH. BBITSKKY OTGUIBTPOBATE.
2. B npoGupky Hanuth 0ko10 10 My BRITSKKHU. JJ00aBUTE HECKOIBKO Kanenb5% AgNO3, MoAKHCIEHHOTO a30THOH

kucnotoil. Hanmune xnonseBuaHoro ocanka AgCl cBUAETEIBCTBYET O 3HAYUTEILHOM COAEPIKaHUU XJIOPUAOB; IOSIBJICHUE
OITaJIECIICHIIMU - O MIPUCYTCTBUH HEOOIBIIOT0 X KOJINIECTBA; OTCYTCTBUE H3MEHCHUH YKa3hIBacT Ha OTCYTCTBHE
XJIOPHUJIOB.

KagecTBeHHOE ompeneneHue cyabGhaTos

1. Hanuts B npoOupky 10 M BRITSKKH.

2. IToAKHUCINUTE BRITSDKKY HECKOJIBKMMH KaIUIIMU COJITHOW KHCIIOTHI M TPHOaBUTH B Hee 1 Mt xutopuctoro 6apus
3.IlepememiaTs coaepKUMOE IPOOUPKU U HArpeTh pacTBOp 40 kunenus. Eciu




pPacTBOp MYTHBIi, TO CYyJIb()ATOB COMEPIKUTCSI HEMHOT'O; €CIIH BBINAIET HEOONBIIONH 0CAI0K, TO CYJIb(HATOB B IOYBE MHOTO.
KauecTBeHHOE ONpeIeeHHE COMIbI

1. {nst onpenenenust B mouse cobl (Na2CO3) k HeOoIbIIOMY KOJIMYECTBY BOJHOM BBITSDKKH CIIEyeT 100aBUTh HECKOJIBKO KaIlelb
COUPTOBOro pactBopa (eHondranenna. [lypnypHas okpacka CBUAETEIBCTBYET O HAJTHYHH B BOJIHOU BBITSDKKE COJIBI.
KadecTBeHHOE OTpe/IeIeHUE KATbIHs

1. K10 M1 BBITSDKKH B IPOOUPKE T0OABUTH YKCYCHOM KUCIIOTHI JI0 TIOSIBIICHHS

3amaxa.

2. JTo6aBUTh B TPOOUPKY HECKOJIBKO KATelb IaBeJIeBO-KHCIOr0 aMMOHHsI. BhInaieHne ocajika CBUICTEIbCTBYET O HATMYMH NOHOB
KaJbIusl.

KauecTBeHHOE OmpeneseHne Kamus

1. B npobupky ¢ 10 M. BonHOU BBITSDKKY Beblath 0.1 r. cyxoro

koGansTHUTpHTA Hatpusi Na3 [Co(NO2)6].

2. B3bonraTh coiepKIMOoe IPOOUPKY M HarpeTs. [1osBiIeHHe ocaaKka CBUACTEIECTBYET O IIPHCYTCTBUH B BBITSDKKE KaJIHSL.
KauectBenHoe omnpenenenue pocdopa

1. To6aButh k10 MII. BBITSDKKH 1 MT Cyb()aTMOIHOICHOBOM KUIKOCTH.

2. Harperb copepxuMoe B TpoOUpKHU. BrimaseHne ocajka CBHICTEILCTBYET O HAIMYUU B BOJHOW BBITSIKKE ocdopa.

Ecuu BenecTBO B UCCIISAYEMO# BBITSDKKE OTCYTCTBYET, TO B COOTBETCTBYIOMIEH rpade cienyeT MoCTaBuTh « - ». B ciayuae
MOJIOXKUTEIBHON Ka4eCTBEHHOM PEeaKIIMK B COOTBETCTBYIOIICH rpade Hy>KHO MOCTABUTD. « + » HITH « ++ ».

ITocre 3aBepiiieHUs pabOTHI CIeNIaliTe BBIBO O OOTaTCTBE MOYBBI MUHEPAIBHBIMU 3JIEMEHTAMH U HEOOXOMMOCTH BHECCHUS
yI00peHui.

KonTponsHbIe BOMPOCHT:

1. O comepxaHnu KaKMX MHHEPATbHBIX KOMIOHEHTOB MOXHO CYJIHTh [0 OKPACKE MOYBBI?

2. Kakoe 3Ha4eHHE UMEIOT HOHBI KaJIbI[Hs B TOYBe?

3. B Bujie kKakux coeMHEHNI HAXoaATCs B mouBe (hocdop, kamuii?

4. Tlpu xakoMm cozepxkannu pocdopa U Kaus B IOUBE HEOOXOJUMO BHOCHUTh MUHEPAIbHBIC yI00pEeHMS?

Pa6ota 5. OIIPEAEJIEHHE B IOYBEHHOM INEPETHOE PA3JIMYHBIX I'PVIIITI OPTAHMYECKUX BEILIECTB

Kaknast mouBa cOCTOUT U3 OPraHUYECKHX, MUHEPAIbHBIX U OPraHOMHHEPAIBbHBIX KOMIUIEKCHBIX COeIUHEHHH. OpraHnudeckue
COEIMHEHHS T0YBBI (POPMUPYIOTCS B PE3yJIbTATE )KUZHEESTEIIbHOCTH PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB. PacTuTenbHbIe U
YKUBOTHBIE OCTaTKY, 101a/1as B I0YBY, IPETEPIIEBAIOT CIOKHBIE H3MEHEHUs. HacTh MX MOJHOCTBIO pacalaeTcs A0 yIIeKUCIOTHI,
BOJIBI U IIPOCTHIX COJIEH B Ipolieccax MUHEpalnu3aluuu. JIpyras 4acTb peoOpa3yercs B CI0XKHbIE clienu(uIecKue opraHn4eckue
BEIIlECTBA, Ha3bIBa€MbIE T'yMyCOBBIMH BemecTBaMH. COBOKYITHOCTH CHETTM(PUIECKUX U HeCIeNN(PUIECKUX OPTaHNUECKUX BEIECTB,
PACTUTEIBHBIX U )KHBOTHBIX OCTATKOB Pa3HOI CTENCHH Pa3JIOKEHHS ,KPOME TeX , KOTOPHIE eIIle He YTPATHIN TKAHEBOTO CTPOCHNS,
MOy YHIIO Ha3BaHHUE TyMycCa WIIH TIepPETHOS.

I'ymycoBbIe BelecTBa - 3TO IPyIIa BEICOKOMOJIEKYJIIPHBIX a30TOCOAEPKAIUX FeTEePOLMKINIECKUX coeluHeHu. ['yMycoBbie
BEIIECTBA [IOYBHI COCTOAT U3 F'YMUHOBBIX KUCJIOT, PyIbBOKHCIIOT U T'YMUHOB. [ 'yMHHBI IPEACTABIAIOT COO0I1 HEpaCTBOPUMBIE COITU
TYMUHOBBIX KHCJIOT. [ 'YMUHOBBIE KUCIIOTHI OTJIMYAIOTCS BBICOKUM COZEpXKaHUEM yriepoja U npeobiaaiaHueM B CTPYKType
apoMaTHieckux (pparMeHToB. DyIEBOKUCIOTHI HAIPOTUB XapaKTePH3YIOTCs Oollee HU3KUM COAEpKaHUEM YTieposa ’
peo6rajaHneM B MOJIEKYJIIPHOH CTPYKType anudaTHdecKux pagukanoB. COOTHOIIEHNE MEX Ty TyMHHOBBIMHE U Oy TbBOKHCIOTAMHA
oIIpeieNIIeT Ka4eCTBEHHYI0 XapaKTePUCTHKY TyMyca pa3HBIX THIIOB IT04B. OOBIYHO YUUTHIBAETCS, MIPEXKIE BCETO, OTHOIICHHUE
yTiaeposia TYMUHOBBIX KHCIIOT K yriaepoay ¢yJIbBOKUCIOT. B ToM citydae, korja 3To OTHOLIEHHE MEHbIIIE 1, T'yMyC Ha3bIBaIOT
(GybBaTHBEIM, a KOTAa OTHOLICHHE OoJbiue 1 - rymaTHBIM (cM. IIpritokenue 2, puc. 2).

Ienb pabOTHI: BBIACTUTH U3 MOYBBI PA3IMIHBIC TPYIINBI I'yMYCOBBIX BEIIECTB.
OO6opya0oBaHUE U PEAKTUBBI: K0J10a, 2 BOPOHKH, 2 MPOOUPKH, GUIBTPHI, CUTO, BeChl ¢ pasHoBecamu, 10% NaQH, 10% HCL
Iopsimok paboTsr:

1. 10 r mpocessHHOW MOYBBI TOMECTUTH B KOJIOY. 3aimuTh B KOJIOY 25 M1 p-pa

NaOH, B360aTaTh 1 OCTaBUTH B ITOKOE. B30anThIBaHNE MOBTOPUTH 4 pasza ¢ HTEpBaIaMH 5 MUH.
2. IIpodunsTpoBaTh cycnensuto. Ha puabTpe ocTaHyTCsl HEpaCTBOPUMBIE T'yMHHBI.

3 He#iTpanu3oBaTh QUIBTPAT COJNSTHOW KHCIOTOM.

4. IIpodunsTpoBath cycnensuto. Ha puabTpe ocTaHyTCsl TyMHUHOBBIE KHCIIOTHI, a B
pactBope OyayT QpyIbBOKHCIIOTHI.

5. OnpenenuTs THI TyMyca HCCIeayeMoro oopasua.

KoHTtponbHbIe BOIIpOCH

1. Yro takoe rymyc? Kak on oOpa3yercs?

2. UTo Takoe TYMHHOBBIC KHCIIOTBI?

3. Urto Takoe QpyIbBOKUCIOTHI?

4. KakoBO COOTHOIIIEHHE T'YMHUHOBBIX U (DYJIBBOKHCIIOT B TIOYBE. YeM onpeaenseTcst 3T0 COOTHOIeHHe?
5. Kakumu cBoiicTBaMH B CpaBHUTEIHHOM ILIaHE 00J1aJal0T TyMHUHOBBIE U (QYJIHBOKUCIOTHI?

Pa6ora 6. KIIACCU®UKALA BUJIOB MUHEPAJIBHBIX Y IOBPEHUI
MuHepanbHbIe yI00peHus MOAPa3AesSIFOTCS Ha [IPOCThIe (ComeprkaT oauH snemenT nutanus N, P wiu K), komiutekcHbie (comepxar
Bce anemenTsl N, P u K), 1 Mukpoyno6penus. [IpocTsie MUHepanbHbIE y100PEHNUS Pa3InYaloT 10 ASHCTBYIOINM BEIIECTBAM.




JleHiCTBYFOIUM BEIIECTBOM HA3bIBAIOT KOJMYECTBO OCHOBHOT'O MUTATEIILHOTIO 3JIEMEHTa B cocTaBe ynoOpeHus. Takum oOpas3om,
IIPOCTHIE MUHEPAJIBHBIC YI0OPSHHS MOXKHO Pa3eIUTh Ha a30THBIE, pocopHEIe U KamuifHbIe. A3OTHBIC MHHEPAJIbHbIC y100OpEeHUs
(MOYeBHHA, aMMUAYHAS CEIUTPA, HATPHEBAsI CEJIUTPA, KATBLIUEBas CEIUTPA, CYJIb(HaT aMMOHHH ) YCKOPSIIOT POCT JIUCTHEB U APYTUX
BEreTaTUBHBIX YacTel PaCTEHHUsS CIIOCOOCTBYIOT HApAIIMBaHUIO JIUCTBEHHON Macchl; pocdopHbie (cynepdocdar, ABOMHOM
cynepdocdat, npeuunurar, GocHopUTHAS MyKa) YCKOPSIOT CO3pEeBaHUE YpOKasi 1 HEOOXOIUMBI JIJIT HOPMAJILHOTO Pa3BUTHS
KOpPHEBOM CHUCTEMBI; KaluiHbIe y1o0peHus (CynbdaT Kaaus, XJIOPUCTBIN Kalluii, KaTUMarHe3usl, KaJIMIHHBIC COJIN) MOBBIIIAIOT
YCTOIYMBOCTB PACTCHHUS K HEOIAarONPUSATHEIM (haKTOPaM Cpe/Ibl U aKTUBU3UPYIOT COIPOTUBIIEMOCT PACTCHUH OOJIE3HIM.
KomnnexkcHsle y100peHus ObIBalOT a30THO — KaJIMHHBIE, a30THO — pochopHBIE, a30THO — KaJIUHHO — hocdopHble. MuKkpoy1o0peHus
coJiepKaT HEOOXOAMMBIE PACTCHUSIM MUKPOAJIEMEHTHI. BBl M CBOIiCTBa OCHOBHBIX MUHEPAIBHBIX yIOOPEHUIT IPUBEICHEI B
Tabumne. Y 100peHus pa3nnyaloTcsi pACTBOPHUMOCTBIO, & OTCIO/Ia M OBICTPOTOH AeHCTBUS Ha pAaCTCHHS H COXPAaHHOCTHIO B IIOYBE.
Hekotopsie ya00peHHs TOJKUCISIIOT TOYBY (CyJIb(paT aMMOHHS, aMMHaYHas CEJIMTPa), HEKOTOPbIC 00JIaal0T HEUTPaIbHOM
peakuueit (pochopuTHas Myka, XJIOPUCTBIN Kanuii). B mociaennee Bpems co3nanbl yI00peHHS POJIOHTUPOBAHHOTO JICHCTBHS,
MEJIJICHHO OT/JalOIUe MUTaTEIbHBIC BEIECTBA M TEM CaMbIM Han0oJIee MOJTHO HCIIOIb3yeMbIe pacTeHUAMHE. LIeHHOCTE y100peHus
3aBHCHT OT COJCPIKAHNUS ICHCTBYIOIIET0 BEIECTBA B IPOIeHTaX. Kak mpaBmIIo Ha IMakeTe ¢ MUHEPaJIbHBIM Y00peHHEM II0Ka3aHO
collep>KaHue NeUCTBYIOIIEro BelecTsa. it a30THBIX y1o0peHuii nqeiicTByromniee B — Bo - uucThIi a30T (N), 11 pochopHBbIX -
anruapun pochopnoii kuciotel (P205), niisa kanuitHeix — okuch kanus (K20). Hampumep, ycTaHOBJIEHO, YTO MO IAHHYIO
KyJbTypy HE0OXOAMMO BHECTH a30Ta 4, 5 KI Ha COTKY. M3 ynoOpeHuit umeeTcss aMMuauHas cenuTpa. M3 Tabnuisl BUIHO, YTO
cojiep)kaHue JAeicTByromero BerecTsa B Heit 34%. CooTrBeTcTBEHHO cocTaBisieM nponopiuio 34 / 100=4,5/x, orciona cieayet
(4,5 *100) / 34 = 13, 25 Kr Ha COTKY.

Iess paboOTHI: 03HAKOMUTECS ¢ OCHOBHBIMU MHUHEPAJIBHBIMU YIOOPEHUSIMH, HCIIOJIb3YEMBIMH B CEIBCKOM XO3SHCTBE.
OOGopyaoBaHUE U peaKTUBBI: HA0OP yIOOPEHHM, 5 TPOOUPOK B IITATHBE, IEPKATENb, CIIUPTOBKA, TUCTUIUIMPOBaHHas Boaa, 10 %
pactBop NaOH, 20 % pacteop BaCl2, 10 % pacteop HCI, 10 % pacteop AgNO3, cinuxw.

IMopsimok paboThI:

1. TToMecTHTh B CyXyH0 MPOOHUPKY HEOOJIBIIIOE KOJUYECTBO (Ha KOHYHMKE HOXa) UCCIEAYyeMOro yaIoOpeHus, OnucaTh ero
OKpacKy W BHEIIHHI BU (TPaHYJIbl, MEJIKOKPUCTAIUTMYECKAN WIIH KPYITHOKPUCTAJUIMIECKUH ITOPOLIOK, H3MEIbYeHHAsI TOpHAs
mopoja u T.1.).

2. Jlo6aBuTh B IpoOUPKY 5 - 7 MJI AUCT. BOJBL, BCTPSIXHYTh IPOOUPKY, IIOCTIE YETO AaTh PacTBOPY OTCTOAThCA. Eciu Ooee
MOJIOBHHBI H3HAYAJIEHOTO KOJIMYECTBA yIOOPEHHUS paCTBOPUIIOCH, TO PACTBOPUMOCTE YIOOPCHHS CIICAYET CUUTATh XOpoIeH (++).
Ecau pactBopunocs meree 50 % ynoOpeHus, To ero paCTBOPUMOCTb CJIEIyeT CUUTaTh cinadoi (+). [IpakTuyeckn HepacTBOPUMBIC B
BOJIC YA0OpeHus: oTMeYaroT 3HakoM '-". Eciiu yio0peHue pacTBOPHUIIOCH B BOJIE, TO MTOJIYYSHHBIH PACTBOP Pa3IMBAIOT MOPOBHY B TPU
MPOOUPKH.

3. B nepByto npoOupky 100aBISIOT HECKOJIBKO Karesb HuTpaTa cepebpa. [TosBieHne 6eJ10ro XJIONbEBUIHOTO OCcaiKa
CBHIETENHCTBYET O IPUCYTCTBHH B PaCTBOPE XJIOPHUIOB. JKeNThIi 0caoK TOBOPHUT O MPHUCYTCTBHH (HocdaToB.

4. Bo BTOpyI0 NPOOHPKY ClIEeAyeT 100aBUTh OKOJIO 1 MII IIENIOYH, CONeP)KUMOe IPOOUPKH HarpeTs 10 KuneHus. Eciau B
pacTBOpe NMPHCYTCTBOBAII HOH aMMOHHUS, TO IPU HAI'PEBaHHUM HOSABIISIETCS 3alax aMMHaKa.

5. B tpeTbio npoOupKy HY>KHO IPUIUTE 0K0I0 1 Mil xnopuna 6apust. Ecinu B pacTBope NpUCYTCTBYIOT Cylb(aThl, BHIIAAET
0OUIIBHBIN OeNbIi 0cagoK. B HEKOTOPHIX ciydasx HaOII0AaeTCs IOMYTHEHHE.

6. HepactBoprMble yIoOpeHus IPOBEPSIOT Ha NEHCTBUE COJITHOM KUCIOTHI. [T 3TOro HY»KHO CHOBA B3SITh HEOOJIBIIIOE
KOJIMYECTBO CyXOT0 YAOOPEHHUsI M KallHyTh Ha HETO HECKOJIbKO Karelb KACIOTHL. B mpHcyTcTBHH KapOOHATOB HAOIFO1aeTCs
"Bckunanue" MpookL.

7. ITocne mpoBeeHUs pabOTHI 3anucaTh pe3yibraTsl (cM. IIpuiokenue 2, Tabdi. 1) u, ucroib3ys TaHHbIC O BUJaX U CBOHCTBAX
OCHOBHBIX MUHEpaIbHBIX ynoOpenuii (cM. [Ipunoxenue 2, Tabi. 2), COCTaBbTE JUXOTOMUYECKHI KITHOY JJIs1 OTIPEICICHUS
OCHOBHBIX BUJIOB yI00pEHUI.

KoHTponbHbIE BOIPOCHI

1. Yro Takoe elcTBYIOIIEE BEIIECTBO MUHEPATHHOTO yA00pEeHUs?

2. Kakue 0oCHOBHBIC 3JIEMEHTHI IUTAHUS PACTCHUN?

3. UeM oTAHYAIOTCS POCTHIE MUHEPAIbHBIE YIOOPEHHUS OT CIIOXKHBIX?

4. Kak MOXXHO paccyuTaTh COAepKaHUe IeHCTBYIOIIETO BEIIECTBA B y100pEHUH?

Pa6ora 7. OTIPEJIEJIEHUE VIOBPEHUA.

Hens paboTel: onpeaenuts 00pa3ibl yAoOpeHUi 10 caMOCTOSATEIHHO COCTABICHHOMY KITIOUY.

OO6opyaoBaHUE U PEaKTUBBI: HA0OP yIOOpEHHt, 5 MPOOHPOK B IITATHBE, ICPKATENb, CIIUPTOBKA, TUCTUIUTMPOBaHHas Boaa, 10 %
pactBop NaOH, 20 %

IMopsimok paboTHI:

1. TlomecTHTb B CYyXyt0 TPOOUPKY HEOOIBIIIOE KOJUYECTBO (Ha KOHYHUKE HOXKa) UCCIIEAYEMOTO YA0OPEHHS, OIMCATh €r0 OKPACKY U
BHELIHHIA BUJ (TPaHYJIbl, MEJIKOKPUCTAJUTMYECKUH UITH KPYTHOKPUCTAINIMYECKHH MTOPOIIOK, U3MEJIbUYCHHAS TOPHAS TOPOJA U T.1T.).
2. J1o6aBUTh B MPOOUPKY 5 - 7 MJI IUCT. BOABIL, BCTPSAXHYTH MPOOUPKY, IIOCTIE YeTro IaTh PACTBOPY OTCTOATHCs. Eciu Ooee
TOJIOBUHBI H3HAYAILHOT'O KOJIMYECTBA YA0OPEHUS PACTBOPHIIOCH, TO PACTBOPUMOCTb YA0OPESHUS CIIEAYET CUUTATh XOpoIneH (++).
Ecnu pactBopuiiocs meree 50 % y1oGpeHust, TO €ro pacCTBOPUMOCTh CIIEAYET CUUTATh Ci1a0oi (+). [IpakTHYecKi HEPacTBOPHMBIE B
Boze ynoopenus orMeuaror 3HakoM "[1"[] Ecin ynoOpeHue pacTBOpHUIIOCH B BOZE, TO MOJIyYEHHBIH pacTBOP pas3siuBalOT
IIOPOBHY B TPH MIPOOHUPKH.

3. B mepBy1o npobupky 100aBIIsAIOT HECKOJIBKO Kalelb HUTparta cepedpa. IlosBiaeHue 6€10ro XaI0nbeBUIHOTO OCaIKa
CBHUIETENLCTBYET O IPUCYTCTBUH B pacCTBOpE XJIOpUIOB. JKenThli 0cazok TOBOPUT O MPUCYTCTBUU (PochaToB.

4. Bo BTOpYIO IPOOHPKY ClIeAyeT J0OABUTH OKOJIO 1 MII IeNT0YH, COIEPIKUMOE MPOOUPKHU HArpeTh 10 KuneHus. Eciu B pacTBope
MIPUCYTCTBOBAJ HOH aMMOHHUS, TO TP HArpEeBaHUH MOSBISIETCS 3alax aMMHUaKa.

5. B TpeTbio npoOUpKy HY>XKHO IPHIIUTB 0K0JI0 1 Mit xsopuna 6apus. Eciiu B pacTBOpe NPUCYTCTBYIOT CyJb(}aThl, BHIITIAAET




OOMJIBHBIN OeJbIi 0caloK. B HEKOTOPBIX Cilyuasx HaOJIF0AaeTCsl IOMyTHEHUE.

6. HepacTBopuMBIe yA0OpEHUs IPOBEPSIIOT HA ISHCTBHIE CONSTHON KUCIOTBI. J{J1s1 3TOr0 HY)KHO CHOBA B3SITh HEOOJIBIIIOE KOTUYECTBO
CyXOro y00peHus ¥ KallHyTh Ha HETO HECKOJIBKO Karelb KUCJIOThL. B mpucyTcTBUM KapOoHATOB Habt01aeTcst "BCKumnanue" mpoosl.
7. Jlyist omipeiesicHHs MOXHO UCIIOJIb30BaTh KPATKUii onpenenutels (cM. [punoxkenue 2, Tabi. 3).

Pa6ora 8. CEMEHHOM MATEPUAJI U METO/IbI OLIEHKHM ET'O KAYECTBA

YpoxaifHOCTb CeTBCKOX03IHCTBEHHBIX KYJIBTYP BO MHOTOM 3aBUCHT OT COPTOBBIX M IIOCEBHBIX KauecTB ceMsH. K moceBHBIM
Ka4ecTBaM CEMEHHOTO MaTepHuaja OTHOCST YUCTOTY CEMSIH, DHEPTHIO MPOpacTaHusl, BCXOXKecTh, Bec 1000 cemsH, TOCEBHYIO
TrOJHOCTS U T.1. IloceBHOM MaTepHran MOMHMO HOPMAJIEHO Pa3BUTHIX 3I0POBBIX CEMSTH OCHOBHOM KyJIBTYPBI OOBIYHO COAECPIKHUT TaK
Ha3bIBa€MBIN OTXOJ - COJIOMY, KyCOUYKH MTOYBHI, MEITKHE KAMEIIKH, CEMEHa COPHSIKOB MJIH TOCTOPOHHUX KYJIbTYPHBIX PACTEHHH, a
TaKKe ONpPEeICHHOE KOJIUYECTBO OOJIBHBIX HIJIM MEPTBBIX CEMSH OCHOBHOI KyJNbTYpPHL. [10JIF0 HOpMaJIbHO PAa3BUTHIX CEMSH
OCHOBHOM KyJIbTYPBI OT 0011Ie# MacChl TOCEBHOT'O MaTepHuaa, BRIPaXXEHHYIO B IPOLIEHTAX, IPUHSTO HA3bIBATh YHUCTOTOM IIOCEBHOT'O
Martepuaia. [1o BCX0XeCcThI0 HOHUMAIOT YHCIIO IIPOPOCIINX CEMSIH, BBIPAXKEHHOE B IPOLIEHTaX. DHEPrUs IPOPACTAHUS TOKA3bIBAET
JIPYKHOCTB TIOSIBJICHUS IIPOPOCTKOB U OTIPEAEIISIETCS YUCIOM IPOPOCIINX CEMSH 32 KOPOTKUH CpoK. 13 ceMsiH pallOHHPOBaHHBIX
COPTOB, TIIATEIHLHO OUHIIEHHBIX OT COPHIKOB M MPUMECEH, KPYITHBIX 10 pa3Mepy U 00J1a1al0IIIX BEICOKOH YHEPTHEH MpopacTaHus
1 BCXOXKECTBIO, Pa3BUBAIOTCS 0oJiee MPOLyKTUBHBIE PAaCTEHNUs, 00eCIIeYNBAIOIIIE MTOIyIeHHE BEICOKOTO ypokast. K moceBy He
JIOITYCKaIOTCSl ceMeHa Hike KoHaunn, ycranoBieHHOH [[OCTowm.

Lenb paboThL: ONpeAenuTh IIOCEBHYIO TOTHOCTD HCCIIEyeMOTI0 CEMEHHOTO MaTepHaa.

O6opynoBaHue U peakTHBBIL: Yaika [leTpu, puinbTpoBanbpHas Oymara, BeChl ¢ pa3HOBeCaMu, HA0OP CUT, 2 TMHEHKH, CTAKAHIHKH C
BOJIOM.

ITopsiiok paboTHL:

1. Br16paTh cpenuuii o6pazer; MeTo0M KpecToo0pa3Horo feneHus. s 3Toro ceMeHa BhICHIIAlOT Ha CTOJI,
IIepeMENINBAIOT U Pa3paBHUBAIOT B BHJIE KBaipaTa IPH MOMOIIHU IBYX JinHeeK. KBazapar nensit Ha 4 paBHbIC 4acTH 110 JUATOHAJIH, U3
KOTOPBIX JBE IPOTHBOIIOJIOKHBIE YaCTH ynassaroT. OcTaBUIMECS YaCTH CMEUIMBAIOT, M BCIO IIPOIIEAYPY MOBTOPSIOT 3aHOBO /10 TE€X
II0p, TIOKa Ha CTOJIE HE OCTaHEeTCsl BBIOOpKa BecoM OKouIo 50T.

2. Omnpenenuts YUCTOTY MOCEBHOTO MaTepuana. [ sToro orBemmBaroT 50 r cemsH u3 cpegHero odpasmna. HaBecky
IIPOCEUBAIOT YePE3 CUTO C OTBEPCTHSIMH UyTh MEHBIIIE Pa3MEPOB CEMSH OCHOBHOH KyJIbTYpbI. Ha cuTe ocTaHyTCsl ceMeHa OCHOBHOM
KYJIBTYpPBI U KPYIHBIN COP, @ MEJIKHI cOp OKakeTcs B moanoHe. CeMeHa OCHOBHOM KyJIbTYpPBI OTOMPAIOT U B3BEIIMBAIOT. [laHHBIE
3aHoCAT B Tabauiy. OcTaBHIMiics OTXO AT Ha JIB€ Ppakiuu - MEpTBBIH cop (cojiomMa, TI0YBa, OCTAHKHA HACEKOMBIX H T. [I.) U
JKUBOH cOp (ceMeHa COPHAKOB, HEKOHAUIIHOHHBIE CEMEHAa OCHOBHOM KyJIbTYpHI 1 T.11.). Kaxk1yro ¢ppakiuio OTAeIbHO B3BEIINBAIOT,
JIaHHBIE 3aHOCST B TAOJIHUILY.

3. Onpenenutp Maccy 1000 ceMsiH OCHOBHOM KyNbTYphI. [IJIsl 3TOr0 METOI0M KPECTOOOPa3HOTO JACICHHSI OTOUPAIOT
cpeanuit oopasetr, u3 koroporo Beiouparot 50 win 100 ceMsiH, B3BEMIMBAIOT HX, IOCTE Yero Bec nepecunthiBaroT Ha 1000.
4. IlocTraBuTh CeMeHa Ha MpOpaIlUBaHKe IS OIPEACICHUS SHEPIHH IPOPACTaHusl U BCXokecTr. B wamky Ilerpu Ha qHO

KJIaayT GUIBTPOBANIbHYIO OyMary U oOMIbHO CMauKBaloT ee Bopoil. Ha 6ymary nomemator 20 ceMsiH, OTOOpaHHBIX U3 CPEIHETO
o0pasla, 1 3aKphIBAIOT YaILIKy. DHEPTHUIO IPOPACTAHUS JIyUIlle ONPEAEIUTh uepe3 3 AHs, a BCXOXKECTh - Yepe3 HeEeNIo Iocie
IIOCTAHOBKH OIIbITA.

5. BrruncauTh NOCeBHYI0 TOJHOCTH HCClIelyeMoro Matepuaia o ¢popmyie: X=A[1B/100, rae A - uncrora

ITIOCEBHOT'0 MaTepuaa, a B - MpOLeHT BCXOKECTH CEMSH.

KoHTtponbHbIe BOIIPOCH

1. YUto TaKkoe BCXOKECTh CEMSH?

2. Kakne ocHOBHBIE TTOKa3aTEIN ITOCEBHOIO KayecTBa CEMIH?

3. Uto Takoe moceBHas TOTHOCTh CEMSIH U KaK OH PaCCUMTHIBACTCS?

Pa6ota 9. IOCEB CEMSH. IMKNPOBKA.

3HAUUTENIbHYIO YaCTh OBOUIHBIX U ACKOPATUBHBIX KYJIbTYP BBIPAIIUBAIOT YEPE3 paccay, 3TO PaCTCHUs, HUMEIONUE F0KHOE
IIPOUCXOXKICHUE, IIINHHBIN BEreTallMOHHBII IepH0J], KOTOPHIM B Hallle 10JI0ce HE XBAaTaeT TEIUIoro nepuoaa. CeMeHa BEICEBAIOT B
MUKAPOBOYHBIC AMIMKH B MOJATOTOBJICHHYIO IOYBEHHYIO CMECh, COCTOSAIIYIO U3 JEePHOBOI 3eMiIH, TIeperHos, Topda, U Iecka B
coortHommenun 1:1:1:0,5.

I'myOuHa 3a7€71K1 CeMSIH 3aBUCUT OT UX pa3Mmepa. CuuTtaercs HopMalbHOMU ITyOUHA, COCTABIIAIOIIAS TPU TOILIHMHBI CEMEHU.

OueHb MeJIKHe CeMEHa PACCEHBAIOT ITO BEIPOBHEHHOH 1 yIIIIOTHEHHON TOBEPXHOCTH IIOYBEHHON CMECH B SIIIUKE, & CBEPXY
MIPUCHINAIOT 3€MJIEH.

IIpakTHKyeTcs cIeLyIomni Croco0 IUIst ceMsIH OETOHHUHU: Ha IIOBEPXHOCTh CMECH HAKJIabIBAIOT CHET, Pa3pPaBHUBAIOT, 10 HEMY
psAIaMH paccenBalOT CEMEHA U MIOKPBIBAIOT CTEKJIOM, CHET TaeT, Tanas BoJa BTATMBAEeT CEMEHaA B [IOUBY.

ITuKIPOBOYHEIE AMIUKH ITOCTIE IT0CEBA CEMSH TPUKPBITH CTEKIOM HIIH IIEHKOH, YTOOBI He OBLIO BBICBIXaHHS, OXHAKO UX CIEIyeT
EePUOANYECKU IIPOBETPUBATH, YTOOBI HE 00PA30BaIOCH IIIECEHHU.

IIpu moceBe ciexyeT n3beraTh U3IMHITHETO 3aTYIIEHHS, YTO MOXET OBITh MPUYHHON OCTA0ICHHS U IIOXOTO PAa3BUTHS CESHIIEB.
Uto065b! 00€CIeUNTh CeSTHIIaM 1OCTaTOYHYIO IUIOIIA b MTUTAHMSL, UX IUKUPYIOT, T. €. pacCakuBaroT. UeM paHbIlle PACIIUKUPO "BaHbI
CesIHIIBL, TeM 0e3001e3HeHHee ATl HUX IPOXOAUT 3Ta ONepals. boabIIMHCTBO IIBE "TOYHBIX PacTeHUil MUKUPYIOT 1 pa3, MeJIeHHO
pa3BHBAaOIIKECs KyIbTYpHI (OETOHHUS, IPUMY —JIa, MUKJIaMEH U Ap.) — 2—3 pa3a. [IepBy1o TUKUPOBKY IPOBOIST, KOT /1A CESHIIBI
HMMEIOT OJIUH - IBa HACTOSIINX JINCTA, IIOCIIe AYIOMHUEe — II0 Mepe HEOOXOUMOCTH. [INKH—pYIOT B SIIUKH, IUIOIIKH, TOPIIKH, B
OoJree KpyTHBIE EMKOCTH, B KacceTax AJIS paccaibl, IPYHT IMapHHUKA U TPSIBL, YTOOBI KaXKJOMy PACTCHHIO 00ECIIeYnTh
HEoOXO0IUMYIO IUTOIa b MUTaHus. PacTeHns co ciaboif KopHeBOH cucTeMoi (JIEBKOH, pHIIMHYC | Jp. ), KOTOPHIE II0XO0 IIEPEHOCAT
nepecajaky 6e3 3eMITHOr0 KOMa, MMKUPYIOT 0 OJHOMY B TOHYapHBIE, TOP(OHABO3HBIE TOPIIKH JUAMETPOM 7—9 CM HIIH B
UTaTeIbHbIe KYOUKH.

Ilepen NUKUPOBKON pacTeHUs MOIUBAIOT, OCTOPOMKHO BEIOUPAIOT U3 3€MIIU C IIOMOILbIO JIONIATKY, IPUIIUIIBIBAIOT IJIAaBHbIH KOPEHb,




yT0OBI 00ECIeYnuTh HHTEHCUBHOE BeTBIeHHE. CouHble KOpemKH (y MajbMbl, IUKIa "MEHa, KIIMBUH U JIp.) IPUIIUIBIBATH HEJIb3SI.
Konpimkom (MuKoit) neiaoT OTBEPCTHE B KACCETE UIIH IPYTrOi EMKOCTH, TOMEIIAIOT Ty 1a KOPHEBYIO CUCTEMY ITPOPOCTKA, CTAPasiCh
He 3aru0aTh KOPHH, YIUIOTHIIOT 3€MJIIO OKOJIO pacTeHUs pyKaMu. IlonuBaTh cestHIbI clielyeT B yTpeHHHE Yachl, YTOOBI K HOYH
BJIara C JIMCTHEB BhICOXJIA, HEYACTO, HO OCHOBATEIbHO. [lepeyBiaXHATh PACTEHUs OUYEHb OIIACHO: paccajia BBITSIHETCS U MOXKET
moJsieys. B messx nmpenorBpatieHns 0oae3Hel paccaay NepuoIuIecKl OMPBICKU "BAIOT PACTBOPOM Mapr aHIIOBOKHCIIOTO KaJlus,
MEIHOT0 KyHnopoca WIH Apyroro GyHrunuaa. PacnukupoBaHHbIE CeSTHIIBI ONPBICKUBAIOT, 3AIIUIIAIOT OT CKBO3HIKOB, MPSIMBIX
COJTHEIHBIX JIy4el U B TeueHne 3—5 qHeil 1epikaT B MOMEIISHUSIX C MOBBINICHHON TEMIIEPATyPOil, a 3aTeM MEPEHOCST B TAPHHUK H,
IIOCTENIEHHO YBE JIMUMBasl IPOBETPUBAHUE, IPUYYAIOT K YCJIO BUSM OTKPBITOTO TPYHTA (3aKaJUBAIOT).

Henps paboThl: MOTYyYNUTh HABBIKH pabOTHI C PACTCHHUSIMU;
3anmaun: 1) OCBOUTH TEXHHUKY NIOCEBA CEMSH JIJIS TIOJTYUESHHSI paccabl;

2) HAyYHUTHCSI IMKUPOBKE PACTEHUM U, YXOJ1Y 3a CESTHIIAMH OT MOMEHTA [IPOPACTaHHUsI JIO ITOJIyYSHHUs B3POCIION paccaibl;
CamocrosiTensHas padboTa: MocJie moceBa CeMsiH IS TOJIyYeHHs paccaibl IPOBECTH HAOIIOAEHUS 3a IPOPACTAHUEM CEMSH,
00pa3oBaHUIO MPOPOCTKOB. [IpH OTCYTCTBHUU I'OTOBBIX KOHTEHHEPOB I paccaibl U3TOTOBUTH CAMUM U3 IJIEHKH, Fa3€THON OyMaru,
u T.1. OOecneunTs yX0/ 3a Pa3BUBAIOLIMMICS PaCTCHUAMH. PeryisipHo moimBathk, 00padoTaTh pacTBOPOM MapraHIEBOKHUCIOTO
KaJIUsl WIIM METHOTO KYTIopoca OT TPUOHBIX 3a0oneBaHuil. [1orydnTs TOBapHYIO MPOIYKIIHIO.

METOJMYECKUE YKA3ZAHUS I10 OPTAHU3ALIMU CAMOCTOSTEJIbHOM PABOThI CTY JEHTOB
CamocrosiTensHas padoTa MpH TEOPETUUECKOM MOATOTOBKE — MO KaXKI0MY pa3zelly 4acTh TE€M YaCTUYHO BHIHOCHUTCS Ha
CaMOCTOSITEIPHOE N3YUYEHHUE CTYIeHTOB. KauecTBO BBIMOIHEHHS CAMOCTOSTEIbHOW pa0OTHI OLICHUBAETCSI BO BPEMSI TEKYILIETO
KOHTPOJIS M IPOMEXYTOYHO aTTecTaliuu. Borpocs! kK JaHHBIM TeMaM BKJIIOYECHBI B CTUCKH BOIIPOCOB K KOHTPOJIBHBIM pad0TaM U K
sk3ameny. OJTHIM U3 BUIOB CAMOCTOSITEIIEHOM pabOTHI SIBISIETCS IIOATOTOBKA pedepara.

Cnucok TeM pedepatos 1o Kypcy «IlouBoBeneHme»

1. HcTopusi CTaHOBIICHHS KyJIBTYPBI KapToders.

2. ATpOTEeXHUYECKUE MPUEMBI [TPH BBIPAIIMBAHUHU KYJIBTYpPHI KapTodeisi. PasHooOpasue HmpHEeMOB.

3. KopHermonpl cemeiicTBa 30HTHUHBIX (MOPKOBB, TIETPYIIKA, cenbaepeii). [Iporcxoxaenue, pasHooOpasue.
4, OCOOCHHOCTH arpOTEXHUKH KOPHEIIIIOA0B CEMEHCTBa 30HTHYHBIX.

5. Orypubl, IPOUCXOXKACHHE, ONOMOP(OTIOTHUUECKIE OCOOCHHOCTH, 3HAYCHHE.

6. OCo0EHHOCTH arpOTeXHUKH OTYPIIOB.

7. TIpoucxoxaenue, 0MOMOPGHOIOrHIECKHE 0COOCHHOCTH, PA3HOBUIHOCTH KAaITyCTHI.

8. Oco0eHHOCTH arpOTeXHUKH KOUYaHHOH KaycThl (0eJ0KOYaHHas, CaBOWCKas, KpACHOKOYAaHHAs, OpIOCCEIbCKast).
9. Oco0eHHOCTH [IBETHOW KaIyCThl, KOJIbpaOu, OPOKKOJIN. ATPOTEXHHKH.

10. IIpoucxoxaenne u OMOMOpHOIIOrHIecKre 0OCOOEHHOCTH TOMATOB.

11. OCo0EHHOCTH arpOTeXHUKH TOMATOB.

12. IIpoucxoxaenue u 6bnomMopdoaornyeckrue 0COOCHHOCTH THIKBBI U KaOadKOB.

13. OC0OEHHOCTH arpOTEXHUKH THIKBBI U KaOA4KOB.

14. TIpoucxoxaenue u 6uomopdonorundeckue 0cooeHHOCTH 60060BbIX ((hacoss, ropox, 600bI).

15. ArpotexHuka 6000BbIX ((pacoiib, ropox, 600bI).

16. Buomopdonoruueckne 0coOEHHOCTH U pa3HOOOpa3ue CalaTHBIX JTUCTOBBIX OBOIIEH.

17. ArpoTexHHKa caJaTHBIX JJUCTOBBIX OBOLICH.

18. Buomopdonornyeckue 0coOEHHOCTH, IPOUCXOXKIEHUE, 3HAUCHHE KOPHEIIJIO0B CeMeMCcTBa KPeCTOLBETHBIE (Peuc,
OprokBa, pena).

19. Oco0eHHOCTH arpOTeXHUKH KOPHEIIJIOIOB CEMECTBa KPECTOLBETHRIE (penc, OpIOKBa, perna).

20. Buomopdonornueckne 0coOEHHOCTH, MPOUCXOKACHIE, 3HAUCHHIE 36PHOBBIX KYJIbTYp (IIICHHULA, POXKb, APYTHE).
21. Oco0EeHHOCTH arpOTeXHUKH PIKH.

22. Buomopdonoruueckne 0coOEHHOCTH, TPOUCXOXKACHHIE, 3HAUCHHE JIbHA.

23. Oco0eHHOCTH arpOTeXHUKH JIbHA.

24. Buomopdonoruueckne 0cOOCHHOCTH, TPOUCXOXKICHUE, 3HAUCHUE KYKYPY3bI.

25. Dxosnoruueckue TpeOOBaHUS U arPOTEXHUKA KYKYPY3BL.

26. Penxas KynpTypa — apTHILIOK.

217. Penkas kynpTypa — cnapxa.

28. Buomopdonorudyeckue 0cOOEHHOCTH, MPOUCXOKICHUE, 3HAYCHUE, arPOTEXHUKA JIyKa.

29. Buomoponoruueckue 0cOOCHHOCTH, IIPOUCXOXKICHHUE, 3HAYCHNE, arPOTEXHUKA YECHOKA.

30. Buomopdonoruueckne 0cOOCHHOCTH, MPOUCXOXKACHNE, 3HAUCHUE, arPOTEXHUKA Tepla.

31. Bruomopdonornyeckue 0COOEHHOCTH, IPOUCXOXKIACHHUE, 3HAUCHHUE, arPOTEXHUKA 3€MJITHUKH.

32. KynsTypst paccaasl. O0mme Tpe6oBanus. BeipamuBanue paccaasl pa3HbIX PacTEHUH.

33. Bruomopdonornyeckue ocOOEHHOCTH, IPOUCXOXKACHHUE, 3HAUCHHE, BBIpAalllUBaHUE TOMMHAMOYypa.

METOJJNYECKUE YKA3AHUS aist oaroToBKH K 9K3aMeHY U TpeOOBaHUS K PEUTHHI-KOHTPOJIIO, a TaK )K€ MPUII0KEHHS K
MeToau4ecKiM yKa3aHus 110 IPOBEACHUIO 1a00paTOPHBIX padOT MpeACTaBICHBI B IPHIIOKCHHN 2.

CIINCOK pexomeHyeMOl TUTEPATYPhl IPUBEJICH B MPIJIOKECHHUH 3.




HNPUJIOKEHHME 1

OILIEHOYHBIE MATEPHAJIBI JIJIS1 TPOBEJAEHUS TEKYIIEA ATTECTAIIMU (ITPUMEPBHI)

TunoBble KOHTPOJILHBIE 3a1aHUS M CIIOCO0 MPOBeAeHMs TeKylel aTTecTaun

Kpurepuu onieHUBaHUS U
HIKAJIA OLleHUBAHUS

Ipaxkmuueckue 3a0anus

3aoanue 1. OIIPEJEJIEHUE COAEPXXKAHU A ®U3NYECKOU TJIMHBI B [TOUBE
METOJIOM ®1JIATOBA
L]enwv: onpenenutsd coaepkanne GU3MIECKON TIMHBI B UCCIIEAYEMOH ITOYBE U aTh

Ha3BaHHUC MMOYBBI IO MEXAHNUYIECCKOMY COCTaBY.

Obopyoosanue u peakmugsl: 00pa3erl IOYBHI, HA0OP CHUT, BECHI C Pa3HOBECAMH,
MIECTHK, CTYIKa, TpaayupoBanHas npodupka, HoO (muct.), CaCl, (1 H), gacsr,

JIMHEHKa.

Xoo pabompi:

1. Pa3menb4uTh MOYBY B CTYIKE.
2. Otmeputs 50 T pa3MenbUESHHOH IMOYBBL, IPOCEATH TIOUBY Yepe3 CUTO C THAMETPOM

otBepetuit 0,5 MM.

3. B3Becuth NpOCESHHBIN MEIKO3EM U OMPEICTUTh MPOIICHTHOE COJCPKAHUC
MeJIKo3eMa B UCCIeAyeMO MouBe.
4. B mpoOupKy 3ackinarh 1M1 HCCienyeMoro MejaKo3ema, 3aJIUTh 6 MJI TUCT, BOJBI,
nobasute 1 Mt CaCly.

5. TocraBuTh MOUYBY OTCcTaMBaThCs 30 MHH.

6. Ompenenuth mpupanecHue 00beMa MOYBBI
7. OmnpenenuTh ColepKaHNe TIMHBI B MEJIKO3EME 10 TaOIUIIe:
VBenny. o0peMa Copepax. MIIMHBL VBennu. o0bemMa Coznep. TIIHHbI
(v (%) () (%)
4 90 2 45
35 80 15 34
3 67 1 23
25 57 05 11

8. Onpenenuts coliepikaHue TIUHBI B IOYBE U 1aTh HA3BaHUE TTOYBHI 110
MEXaHHYeCKOMY COCTaBY.

Dopma 3anucu pe3yibmamos:

Coneprxanne Menko3ema (%)

[pupamenne oo6beMa TOUBHI Ha | MIT

ConeprkaHue TIHHEI B Menko3eMe (%)

Coneprxanue TIHHEI B TouBe (%)

HasBanue 1mousbl

9. C,I[eHaTB BBIBOJIbI O TUIIC TTOYBbI C TOYKH 3PCHUA MCXaHUYCCKOT'O COCTaBa.

Dopma omuemnocmu: KpaTkuil KOHCIIEKT paOOTHI B pabovel TeTpaIu ¢
MIPUBEICHHBIMH pacdeTaMu 1 0()OPMIICHHBIM BBIBOZOM.

Ouyenusaemcs: pabota c
peaKkTUBaMH, CHOCcoOHOCTh
HaOmroAeHuss 3a OOBEKTaMU U
mpoIieccamM, CIOCOOHOCTE

OOBSCHATHL OTMEUECHHBIE SIBIICHUS
1 TIPOIIECCHI.

3 éanna — paborta mnpoBeneHa
NpPaBUIBLHO, PacyeThl W BBIBOJ
ClIeNaHbl BEPHO

2 fanna — paborta mpoBeneHa
NpPaBUIBHO, PAacyeThl M BBIBOJ
YAaCTUYHO BEPHBI—

1 éann — Pabora mnpoeneHa
[PaBIJILHO WK c
HE3HAYNTCIbHBIMH  OIIHOKaMH,

pacdeTsl YaCTHYHO BEPHBI, BBIBOJ
C/IeNaH He BEPHO—

0 6annoé — paboTa poBeIeHa HE
MPaBHIBHO WITH c
HE3HAYUTEIbHBIMU  OLIMOKaMH,
pacdeTsl M, BBIBOJ CHAETAaHBI HE
BEPHO

3aoanue 1.

Omnpenenure TUI MOYBHI 110 TOYBEHHOMY NPOQIIIIO (CM. PUCYHOK).

I'pagpuueckue 3a0anusn

Ouenusaemcs: CIOCcOOHOCTb
pacno3HaBath ~ OOBEKTHI  Ha
mocoOusix ®  HM300pakeHUsX,
BBISBJIATH UX  OTJIUYUTENbHBIE
NPU3HAKH, yCTaHABJINBATh

B3aUMOCBSI3U Ha OCHOBE

MMEIONINXCS 3HAHUM.

3 oOanna — [gaHBl  IIOJHBIE
HCYEPIBIBAIOIINE OTBETHl HA BCE
BOTIPOCHI.

2 oanna — JaHBl HEJIOCTATOYHO
MOJTHBIC OTBETHI HA BCE BOIPOCHI
(umu JaHBl OTBETHI HE Ha BCE
BOTIPOCHI) W JIOTTYII[CHBI
OILINOKH.

1 6ann — ga"el OTBETHI TOJIBKO HA
9acTh BOIIPOCOB (WIJIM JaHbI




Pucynok. I[Tpo¢une mouBs! (Mcrounuk: https:/xn--12-glci9b.xn--plai/atlas/2-7-
%D0%BF%D0%BE%D1%87%D0%B2%D1%8B/)

(parMeHTapHBIC OTBETEHI),
JOIYIICHBI CePhE3HBIC OLINOKH.

0 oannoe - JTaHBI
(dparMeHTapHbIE ~ OTBETHl |
JOIIYLIEHBI Cepbe3HbIC OIIUOKH.

Cumyayuonnbvie 3a0anus

[TouBa hopmMupyeTcst O MOJIOTOM XBOHHOTO Jeca. JlaiiTe XapaKTepHUCTHKY ITOYBE U
BOJTHOMY PEXXUMY B HEH, €CJIM COJepIKaHue TIIMHUCTHIX YacTull B mouBe 20%, 00beMHBIN
Bec 1,0 r. HazoBuTe OCHOBHYIO JIECOOOPA3YIONIYIO TIOPOY.

Ouyenueaemcs: CIIOCOOHOCTH
aHATM3UPOBATh CUTYAIIHIO,
pacmo3HaBaTh OOBEKTHI IO WX
OIHCaHUI0, 00OCHOBEIBATH CBOIO
TOYKY 3pEeHHsS Ha  OCHOBE
UMEIOIIUXCS 3HAHUH.

3 obanna — [aHBl  IIOJHBIE
HCYUCPIBIBAIOIINE OTBETHl HA BCE
BOTIPOCHI.

2 fanna — B OTBETax JAOMYLIEHBI
HECYIIECTBEHHBIE OIMNOKH.

1 6ann — nanel OTBETHI HE Ha BCE
BOIIPOCHI J3R101 JIOTTYIIIEHBI
OLINOKHU.

0 6ann06 — NOMyIICHBI CEPbE3HbBIE
OMOKH, JlaHbl (parMeHTapHbIe
OTBETHI.

Cumyayuonuvle 3a0anus

CocraBbTe M0JIeBOI CEBOOOOPOT, €CIIM XO3SIMCTBO BBIPAIIUBACT: MIICHUILY, O3UMYIO
POXb, JIeH, KapTodelb, MHOTOJIeTHHE TpaBbl. OTBET 00OCHYIiTE.

Ouyenueaemcs: CITIOCOOHOCTH
AHAJIU3UPOBATH CUTyalulo,
yCTaHaBJIMBATHL B3aMMOCBA3U Ha
OCHOBE UMCIONIUXCS  3HAHUU,
00OCHOBBIBATh ~ CBOIO  TOYKY
3peHHsT HAa OCHOBE HMCHOIIUXCS
3HAHUH.

3 fanna — JaHBl  IIOJHBIE
HCYCPIIBIBAIOIINE OTBETHl HA BCE
BOTIPOCHI.

2 fpanna — B OTBETax JOMYILEHBI
HECYIIECTBCHHBIC OITUOKH.

1 6ann — naHbl OTBETHI HE HA BCE
BOTIPOCHI WA JIOTTYTI[EHBI
OIINOKH.

0 6ann06 — NOMYIICHBI CEPbE3HbBIE
ommOKH, NaHbl (pparMeHTapHbIC
OTBETHI.

3aoanua na coomeemcmeusn

Ouenugaemcsa: yMEHHE
aHAJIM3MUPOBATh, COIOCTABIATH H




VcTaHOBHUTE COOTBETCTBHE MCXY TUIIOM ITOYBBI U COACPIKAHNEM (bmnqecxoﬁ TJIMHBI.

Tun no4BsI Conepxanvie GpU3NIeCKON TITUHBI
1) JlerkocyrauHucTas A) 30-40
2) CpenHecyriuHUCTAas b) 20-30
3) [Tecok pBIXITbIA B) 10-20
4) Cynecuanas N 5-10
5) Ilecok cBS3HBIH o 0-5

YCTaHABJIMBATh B3aMMOCBSI3H Ha
OCHOBE MMCIOIIUXCS 3HAHUH.

2 panna

CooTtBeTcTBHE 0AIIJIOB U
MPaBUJIBHO PACCTABICHHBIX
COOTBETCTBUI:

KonuuecTBo 6anioB 3a 3agaHue =
((kon-Bo MHpPaBUIBHBIX — KOJI-BO
omKO0YHBIX) * 2) / 5

Tecmoesuvie 3a0anus

1. Ilpu NOBBILIEHHON KUCIOTHOCTH B I1OYBE:
a) MHoro uoHos Ca?* u Mg?* ;
6) MHOTO (yJIbBOKHCIIOT;
B) MHOTO HoHOB OH"
T) copepxurcs rymar Na.
2. Beibepure 3Hauenus pH 1ist ciabOKUCIIBIX TOYB:
a)6-7,
0)3 -4
B)4-5;
r)5—6;
) 8 -9.
3. Bribepute 3HaueHust pH 11st KMCIIBIX MTOYB:
a)6-7,
0)3 -4
B)4-5;
r)5—6;
) 8 -9.
4. KakyM TepMUHOM Ha3bIBAETCS CIOCOOHOCTH MOYB ITPOTHBOCTOSATH U3MEHEHHIO
KOHIICHTPAIMU [TOYBEHHOTO PACTBOpA:
a) rOMeoCTa3s;
0) OydepHOCTB;
B) KOJUIOMTHOCTb;
I') OCMOTHYECKOE JTaBJICHHE.
5. CKOJIBKO M3BECTH CIIeyeT BHECTH Npu 3HaueHuu pH = 6 (ToHH/Ta):

a)4-5;
0)2-3;
B) 5 -6;

T') He TpeOyeTcsl BHECCHHE.

Ouenugaemcs: ypoBeHb 0a30BBIX
3HaHMH 1O  aHaTOMUM U
MOp(hOIIOTHH PaCTCHUH, YMEHHE
BBISIBIISITD OTJINYHUTEIIHHBI
NPU3HAKHA OOBEKTOB.

1 6ann — IpaBWILHO BHIOpAHBI BCE
BapUaHTHl OTBETOB B TECTE.

0 6annoe — onve u OoJlee
BAapHAaHTOB OTBETa B  TECTE
HEBEPHBHI.

Bonpocut ¢ pazeepuymuim éapuanmom omeema

JaiiTe KpaTKyl0 XapaKTepUCTHKY ITOJ30MCTHIM ITOYBAM.

YKaXUTe OCHOBHBIE YCIIOBHS ()OPMUPOBAHUS YEPHO3EMHBIX MOYB.

JaiiTe cCpaBHUTENBHYIO XapaKTEPUCTUKY MUHEPAIBHBIM a30THBIM YIOOPEHHSIM.
JaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY OPTaHWYECKUX yJ00peHuit.

HwdpE

Ouyenueaemcsn: yMeHue
06’I)$ICH)ITI) CMBICJI, TPUYUHBI H
3aKOHOMEPHOCTH SIBJICHHH.

CooTBeTcTBHE 6asoB u
MPaBHIBHO BBIMOJHEHHBIX
3aaHuil B pabore:

3 6anna — §aH  TOJNHBIC
HCYEPIIBIBAOIINN OTBET Ha
BOIIPOC.

2 fanna — B OTBETE JOIMYIICHBI
HECYIIECTBEHHBIC OIMNOKH.

1 6ann —oTBETH HE MOJHBIA WM
JIOTTYIIICHBI OITHOKH.

0 6annoe — NOTNIyLEHBI CEPbE3HBIE
omMOKM, JaH (parMeHTapHbIN
OTBET.




OIEHOYHBIE MATEPHAJIBI JIJIA TPOBEJIEHUS ITIPOMEXYTOYHOM ATTECTAIIAA (ITPUMEPHI)

Inanupyemblit
N TumnoBbie KOHTPOJIbHBIE 32JaHUA U CIIOCO0 Kputepuu oneHMBaHus U KA
o0pa3oBaTebHBbII .
NMpoBeJAeHUsI MPOMEKYTOUHOI aTTecTaluu OLleHMBaHUSI
pe3yJbTat
OIIK 1.3: 3aoanue 1 (10 6annos) Ouyenusaemcs:. ypoBeHb 0a30BBIX 3HAHUH IO
Hcnons3yer MMOYBOBEJCHUIO;  CIOCOOHOCTh  BBISBIIATH
0a30BBIC 3HAHUS [ouBennsrtit mpodumrs. Mopdomoruaeckue B3aUMOCBSI3b CTPYKTYPHOM u
OOTaHUKH, MIPU3HAKKA TOYBCHHOTO MPOQHIIS. (YHKIIMOHATIBHON ~ OpraHM3alud  OOBEKTOB;
300JIOTHH, CHOCOOHOCTh OOBSICHATH CMBICH, TPUYUHBI U
MHUKPOOHOIIOTHH, 3aKOHOMEPHOCTH TPOIIECCOB.
9KOJIOTHH U
MTOYBOBEICHHUS B 10 6annoe — naHbl TONHBIC MCYCPITBIBAIOIINC
npoQheCCUOHANBHOM OTBETHI Ha BCE BOIIPOCHL.
JIESATEIbHOCTH 8-9 6annoe — maHBl HEMOCTATOYHO ITOJTHBIC

OTBETHl HAa BCE BONPOCH WIH JIOMYIICHBI
HE3HAYUTEIIbHBIC OIIMOKH.

5-7 6annoe — naHvl OTBETHI HE Ha BCE BOTIPOCHI
WA JOMYIICHBI OIINOKH.

3-4 6anna — paHel OTBETHI TOJIBKO HAa 4YacTh
BOTIPOCOB, JTOMTYIICHBI CEPHE3HBIC OMIUOKH.

1-2 6anna — naHpl pparMeHTapHBIC OTBETEHL.

0 6annoe — na"pl pparMeHTapHBIC OTBETHI U
JIOTTYIIEHBI CEphE3HbIE OIHOKH.

IInonoponue noussl. Bunel miuonopoaus.

3aoanue 2 (15 6annos)

BOCI’[pOI/I?;BO[lCTBO TMOYBCHHOTI'O IIJIOAOPOAMA.

Ouyenugaemcsa: ypoBeHb 0a30BBIX 3HAHUU IO
MOYBOBEJCHHUIO,  CIIOCOOHOCTH  OOBSCHSATH
CMBICI, MPUYMHBI W  3aKOHOMEPHOCTH
MPOLIECCOB; CHOCOOHOCTh BBISIBIISITh
OTJIIMYUTENbHbIE TPU3HAKA  OOBEKTOB WU
MPOLIECCOB M aHANM3MPOBaTh HAa OCHOBE
HMEIOIINXCS 3HAHUHM.

15 6annoe — naHpl NMOJIHBIE UCUEPIBIBAIOIINE
OTBETHI Ha BCE BOIIPOCH.

12-14 6annoe — nanbl HEJOCTATOYHO ITOTHBIE
OTBETHl HAa BCE BOMNPOCHI WM JOMYIICHBI
HE3HAYMTEIILHEBIE OIINOKH.

8-11 #ann06 — naHpl OTBETHI HE HA BCE BOIPOCHI
WK JIOTYIIEHBI OMIHOKH.

4-7 6annoe — naHbpl OTBETHI TOJILKO Ha 4YacTh
BOIPOCOB, JOMYIICHBI CEPbE3HBIC ONTHOKH.

1-3 fanna — nanel GparmMeHTapHBIE OTBETHI.

0 6annoeé — naHbl PparMeHTAapHBIC OTBETHI U
JIOTTYIICHBI CEPhE3HBIC OIUOKH.

3aoanue 3 (15 6annos)

I'muuucTeix yactuy B mouBe 45%, B OKpacke
mpeoOIagaroT roxy0oBaThIe
dopMmupyeTcsl MoYBa TMOJ CMEIIAHHBIM JIECOM.
JaiiTe XapaKTEepUCTHUKY [TOYBE U BOIHOMY PEKUMY

B HEH.

Y4aCTKH.

Ouyenueaemcs: cnOCOOHOCTh paclo3HABaTh
O00BEKTHl MO OCOOEHHOCTSIM HX CTPOCHHUS,
BBISIBJISITh OTJINYUTEIbHBIC MPU3HAKH,
aHaJIM3MPOBATh U YCTAHABIUBATH B3aUMOCBSI3H
Ha OCHOBE MMEIOIIMXCS 3HAHU.

15 6annoeé — naHbl TONHBIE MCYEPIIBIBAIOIINE
OTBETHI Ha BCE BOIPOCHI.

12-14 6annosé — naHel HENOCTATOYHO IOJIHBIC
OTBETHl Ha BCE BOIPOCHl WM JIOMYIICHBI
HE3HAYHUTEINIbHbIC OLTHOKH.

8-11 6annoe — naHbI OTBETHI HE HA BCE BOIPOCHI
WJIN JIOTTYIIEHBI OMINOKH.

4-7 6annoeé — naHel OTBETHl TOJHKO Ha 4acTb
BOIIPOCOB, JIOMYIIEHBI CEPbE3HBIE OIIHOKH.

1-3 fanna — nanel GparmMmeHTapHBIE OTBETHI.

0 6annoeé — nanbl pparMeHTapHbIE OTBETHI U
JIOMYIIEHBI CepPhE3HBIE OIIHOKH.




MNPUJIOKEHMUE 2

METOJUYECKHUE MATEPHAJIBI JUISA OBYYAIOIINUXCSA IO OCBOEHUIO TNCIIUTIJINHBI

N

Meroaudeckue MaTepralisl 10 MPOBeieHnIo TabopaTtopHbix pabdot (I[Tputoxkenue)
Metoandeckue MaTepuaibl s HOATOTOBKH K 3K3aMEHaM
TpeOoBaHus K peHTHHI-KOHTPOIIO (JUIs19K3aMeHa)

1. MeToauuyeckue MaTepUuaIbl 0 MPOBeIEHHIO J1a00PaTOPHBIX padoT

IPUJIOKEHHUA

Moxphiit Cocod onpenesieHns MeXaHWyecKoro CocTasa Noys B N01e

M A Bua o6pa3ua B nnaxe
lexannueckuit cocras nocRe pacKaTb@aKHT

1nyp He obpasyercr — necox

3a4atkH WHYpa — CYNech

Clep et DR e,

PACKATBIBAHNH — CTXKHH CYTNHHOK

Wkyp crnowrxot,

KOZIBUO MPH CBEPTHIBAHHH
pacnagaercs — cpemmﬁ CYrNHHOK

( )
Lluyp cnnourno#, KoALUO 7
€ TPEUWHHAMH — TRKENbIR CYTNHHOK

Liyp canowroit, SRS O

KONIBUO UENBHOE — FAHHA

Puc. 1. TTokazaTenu «MOKPOro» crocoba onpeaeacHus MEXaHHISCKOT0 COCTaBa
(Meton packaTeiBaHUs mIHYpa // Metox M. A. KaunHCKOT0) (Mctounuk: https://studfiles.net/preview/5568666/page:3/)

06patoTKa PACTBOPOM IIEI0'H

TyMmycoBble KMCIIOThI TYMWHBI U YNbMUHBI
(Bypbiit pacTeOp] (nenamnnnuwlgm 4acTb

00padoTKa COISTHOH KHCI0TOl

/\

TYMMHOBbIE KMCTOTbI $YNLBOKUCIIOTDI
(TeMHO-OKpaLIeHHbIN [conomeHHo-enTbIA p-pl
0cagox)

Puc. 2. Cxema BbIJIe/IEHHSI TYMYCOBBIX BEIIIECTB




®opma 3anucH pe3yJbTATOB

Tab6muma 1

Hassanue HazBanwue ynoOpenus dopmyna e, Bug  [PactBopumocth | Peakums (Peakiusi |Peakuus
TPYIIIBI B BOJIE ¢ NaOH | ¢ BaCl, | AgNO;
ynoOpeHnit
A30THBIC MoueBrHa NH2CONH2
A30THBIE Cynb(haT aMMOHHUS (NH4)2S04
A30THBIE Hartpuesas cenurpa NaNO;
Kanwuiinele Kanwuiinas cons KCI
Kanuiinsie Cynbdat kanus K2SOq4
®ochopurie | Jioiinoii cynepdocdar | Ca(H2PO4)2
UssecTkoBbie | [urc CaS04-2H,0
WzBectkoBble | V3BecTkoBast Myka CaCO3
CrtoxHBIe dochopuTHas MyKa Caz(POa):
CaCOs
CroxxHbie Ammodoc NH:H:PO4
Tabiuma 2
Bujabl ¥ cBOHCTBAa OCHOBHBIX MMHEPAJIbHBIX Y100peHuUil
IpocTeie ynoOpeHust
A30THBIC yIOOPEHHUS U UX CBOWMCTBA
Cpennee
HasBanue ynobpenus u coJiepxKaHue PacTBOpuMOCTS B BnusiHue Ha peakuuio O0weMm 1Ir
¢bopmyna JICWCTBYIOLIETO BOJC TIOYBBI yno6peHus Ha M2
BelecTna, %
AMMUaYHast CENUTpPa 34 -35 PactBoprMa Crerka moAKuCIseT 1,2
CynedaTt aMMOHUS 20-21 PactBoprMa [oxkucnser 1,25
Cenurpa HaTpHeBas 16 PactBoprMa Crerka noaieaynBaeT 0,7-0,9
MouyeBuHa 46 PactBoprMa TTonkuciser 1,15
XIopHUCTHIE aMMOHHI 24 -25 PactBopum TTonkuciser 1,2
uanamuz KaabIus 19-21 HepacTtBoprm [TommenaunBaer 1,7
®ochopHble yToOpeHNUs U X CBOKMCTBA
Haspanue ynobpenus u Cpennee PactBopumocTs B Bnusinue Ha peakuuio O6mem It
¢dopmyna conepxanue P>0s, % BOJIC TIOYBEI y100peHus Ha M2
PactBopum He
Cynepdocoar 14 - 20 HOHH(ﬁ:TLIO [onxucaser 0,9
Cymepdocdat qoriHON 45 - 50 PactBopum HetirpansHo 1,0
[penunurat 27 -35 He pactBopum HetirpansHo 1,18
TepmodochaTs 20-25 He pactBopum [oxmenaunBaet 0,6
8(?:(;)%;1?6}1%16 24 - 28 He pactBopum [onmenaunsaer -
®docdoputHas Myka 14 -23 He pactBopum HetirpansHo 0,5-0,6
Koctsnas myka 30-34 He pactBopum HetirpansHo -
KanwmitHeie ynoOpeHus 1 X CBOWCTBA
HasBanue ynoOpenus u Cpennee PacTBOpHUMOCTS B Bnusinue Ha peakuuto O6beMm 1T
popmyna conepxanue K20, % BOJIE IOYBBI yno6peHus Ha M
XIopuCTHIN Kanuid 56 - 60 PactBopum HetirpansHo 1,1-1,0
Kanuitnas cons 30-40 PactBopum HetirpansHo 08-1,0
CepHOKUCITBIN Kanui 45 - 52 PactBopum HefirpansHo 0,7-0,8
Kanumaruesus 27 PactBopum HefitpansHo 0,7-0,8
CUIBbBUHUT 12 -18 PactBopum HefitpansHo 0,8-0,9
Kaunaur PactBopum HefitpansHo 0,7-0,8

Kommnekcusie ynobpenus

HasBanne ynoOpenus u

Cpeanee cozep)kaHue NUTATENbHBIX BEMIECTB B %

PaCTBOpI/IMOCTI) B

dhopmyia BOJIC
Ammodoc N—12;P,0s - 40 - 50 PactBopum
Kanniinas cenurpa N —13,5; K,O - 46,5 PactBopum

PactBopum He

Hutpodocka N-8-12,0; P,0s—9,6-12,0 HOTHOCTHIO
AMMOHU3UPOBAHHBIN N—2-3 P05 - 14 PactBopum He
cynepdocdar MOJTHOCTBIO
MHUKPOY100peHHUS
Conepxanue

[elicTByto1iee BelecTBo

Ynobpenune

snemenTa, %

ITpumepHubie 10361 Ha 1 Ta




6OpHONATONHTOBOG 2.0 30 — 60 kr go mocesa, 10 — 12 kr npu
bop 1I0CEBE
Bopat marnus 1,3-15 35 — 75 kr 1o nocesa
MotH6aT aMMOHI 50,0 25 — 50 r a5t IPEeanOCeBHON 00pabOTKH
cems (pacTBop)
Monnbnen =
Monnbnat aMMOHMS - 36.0 35 — 70 r gy peanoceBHOH 00paboTKI
HaTpUst ! cems (pacTBop)
[MupuTHBIE OTapKH 0,3-0,5 5 - 6 11 Mot Bcamky
Mens
" 20 — 25 xr mepen moceBom, 250 — 500 T
MenHsblii Kyropoc 26,0
JUTSL TIOJTKOPMKH (pacTBOp)
Mapranert MapraHueBsIii mam 12 -20 1,5 - 3,0 11 o moceBa

Tab6muma 3
Omnpeaenureb MUHEPaIbHbIX YI100peHU
Peaxuna
PacTBOpPHMOCTE B
. c -
Brentmi sy BOJIE C menousko XTOPHCTEN C a30THOKHCIIBIM Yao0perie
NaOH - - cepedpoM (AgNO3
( ) dapuem (BaClz) pedpoM (Ag )
benoe BemecTBO B BHIE 3amax II3MeHeHHH - AMMHaUHAs
Xopomas II3MeHeHHIT HeT
YelnyeK, KpHCTalloB, TPaHyIl. aMMHaKa HeT CeNHTpa
Beioe, cepo — rory6oe Hmin -
P "y 3amax beslii - Cynsdar
3e/IeHOBaTOe KPHCTAJLIHYecKoe Xopomas I3meHeHHil HeT -
aMMHaKa ocajiok aMMOHIIA
BEILECTBO
benoe mmi xenroe AMMHAK He II3MeHeHHH - Hatpuenas
Xopomas II3MeHeHHIT HeT
KDHCTalJIHYeCKOe BEIIeCTBO BBLIENASTCS HeT CeNnTpa
benoe ToHKOE AMMHAK He I3MeHeHui "
Xopomas II3meHeHHIT HeT MouepnHa
KPHCTAIJIHYECKOE BElecTBO BhIJleseTcs HeT
benoe mmi ;xentoe Xopomas 3amax I13MeHeHHi OONIBHEI OeTEIiT XIopHCTHII
MeIKOKPCTALIIYECKOe BellleCTBO P aMMHaKa HeT 0caJioK AMMOHHIT
BernsIil ITH cephlil MOpPOIIoK ~ AMMHAK He CibHas [MoxenteHne
Crnabas Cynepdochat
HJTH TPAHYIIbI BBIJIeAeTCA MYTh ocajika
TeMHO — cepHIil 3eMIHCTEIH AMMHaK He II3MeHeHui - . DoctopuTHan
HepactBopum ZKenTsIil ocanok
IIOPOIIOK BBLJIeASTCA HeT MyKa
Tonkmil Genblil W cepoBaThIil - .
HepacTtBopiM Benag myTh benas myTh JKenTslil ocaziok IMpemmrar
IIOPOLIOK
TeMmHO — cepblil TAKebIT II3MeHeHmHil - .
HepactBopum benaa myTh KenTslil ocanok Tomacmnak
IIOPOIIOK HeT
Benoe MelkoKkpHcTaLInIecKoe AMMHAK He ~ . XopHCTHIIT
Xopomas Cnabas MyTb Bensrii ocajiok -~
BEIECTBO BBIJleAeTCA KaJIHi
besoe MelKoKpHCTaLIHYECKO®
AMMHAK He ~ . —
BEIIIECTBO C IIPHMECHI0 Xopomas S — Crnabast MyTh beJblii ocaiok Kanmniinas cob
PAa3HOLBETHRIX KPHCTAJLIOB ’
Benoe i kpemoBoe Xopomas AMMHakK He OOnIBHEIL II3meneHnil HeT CepHOKHCTHII

KaJmit

KPHCTAJLITYECKOE BEIIECTBO BELIEIACTCA Oenblil ocalok
TeMHo — cepoe Xopolas, Ho AMMHaK He OOHNBHEIT
- P ITosgBngeTCa MYTH Kamimarnesus
KPHCTA/LIYECKOe BEIECTBO PacTBOp MYTHBII BBLIEIACTCA 0OeIslil 0calok
3meneHMH
Benoe nmi cepoe 3anmax .
Xopomrag HeT WIH cradas KenTrIii ocazok Ammodoc
KPHCTALTIIecKOe BeIecTBO aMMHaKa
MYTb
I'panyIIEl TpsA3HO — Genoro Wi ITonHOCTBIO He 3amax Bemsrit o
JKenThIi ocaloK Hutpodocka
Ceporo LBera pacTBopAerc aMMHaKa ocajoK
Beblil 1 enToBaThI CHCI
HepacteopnmM i - - H3BECTh
HOPOIIOK OIHOHT

ITpu MoAroTOBKE K MIIM SK3aMEHY CTYACHTY HEOOX0IMMO BHUMATEIbHO O3HAKOMHUTBCS CO CITMCKOM BOIPOCOB U M3YYHTh
BECh HEOOXOMMBII TEOPETHUECKHIT MaTepHall NCIIONB3Ys KOHCIIEKThI JISKIMIH, y4eOHHKU U y4eOHble TOCOOMS M3 CIIUCKOB OCHOBHOM U]
JIOTIOJIHUTEIILHOM JIMTEPaTyphl ¥ JIMTEpaTyphl UL CAMOCTOSTEIIEHOTO H3y4eHHs TeM. O0s3aTeNbHO ClleayeT IPOCMOTPETh BCEe PUCYHKH,
BBITIOJTHEHHBIE B aJIL0OME, PICYHKH B yIeOHHMKaX M YUEOHBIX TOCOOMSX.

2. MeToauueckue MarTrepuajbl 14 NOATOTOBKH K JK3aMeHaM

K Jaare Ha3HAYCHHOH KOHCYJIbTaAUU CTYJACHTHI TOJIKHBI IIOATOTOBUTH BOIIPOCKHI IO TEMAaM, BBI3bIBABIINM 3aTPYIHCHUA




«ITonoxeHust 0 peUTUHTOBOM cHcTeMe 0OYYEHHUS U OLIEHKE KauecTBa yueOHOH paboThl cTyaeHToB TBI'Y »

3. TpeGoBaHus K PeliTUHI-KOHTPOIIO (/IS IK3aMeHAa)
[IpoBeneHne TEKyIEro 1 MPOMEKyTOYHOTO KOHTPOJIS KadecTBa yueOHOW pabOTH CTYAEHTA OCYIIECTBIICTCS HA OCHOBaHUHT

Ne monyas TeMmbl Buasi padot Bbanasl
| ITouyBoBeneHne Kak Hayka 0 | OTUYET IO BBHIIOIHEHHMIO JIAOOPATOPHBIX padoT 10
TIOBC. OTHeT MO BHITIOTHEHHIO CAMOCTOSTETBHBIX 5
O6mue 0COOEHHOCTH | paGor
TOYBBL. KonTtponsHbie paboThl 15
Hroro 3a I mogyan: 30
1 ITouBeHHsI1 pacTBOp. OTuerT 1o BEHITIOTHEHHUIO TA00PaTOPHBIX padoOT 8
Kpyrosopor — mUTaTembHBIX | Oryer 1o BBINOTHEHHIO CAMOCTOSTENBHBIX 8
BEILIECTB B 3eMJICTICIIHU pabor
KonTponbHbie paboTh 14
Hroro 3a II Mmoay.b: 30
JK3aMeH: 40
HUTOI'O: 100
Ne monyas Tembl Buasbi pador Banabl
| dopMHUPOBaHHUE MTOYB MO OTueT 10 BBITIOIHEHHUIO JTA0OPAaTOPHBIX PaboOT 8
pasHBIMU THIAMH | Oryer MO BBHIMOMHEHHIO CAMOCTOATENBHBIX 8
PaCTUTEIILHOCTH. Pomb pa6ot
JICCHBIX T0XKapoB B | KonrponsHbie paGoThI 14
04YB00Opa30BaTENHLHBIX
nporeccax. Bnusaue pyook
Ha T0YBOOOpa30BaTeIbHBIC
TPOLECCHI.
Hroro 3a I moayas: 30
1 Bnusanaue %uBBIX | OTYET MO BBIIOIHEHHUIO JIJAOOPaTOPHBIX padoT 10
OpraHu3MoB Ha | Oruer 10 BBIMOJIHEHHUIO CAMOCTOSTEIbHBIX 10
N04BO0OPa30BaTEIbHBIC pa6ot
HpOUECCHI. Kontposnbubie paboTht 10
ATpoTexHHYeCKHe
MEPOIPUATHUSA Ha
TEPPUTOPHAX 00BEKTOB
JapaagTHOTO AM3aiHa
Hroro 3a II Mmoayib: 30
JK3aMeH: 40
HUTOIO: 100




HNPUJIOXKEHHUE 3

PEKOMEHAYEMAS JIMTEPATYPA

udp ABTOpHI, 3armaBue H3narenbcTBO, IO, CChUIKA
COCTaBHTENH

JI.1.1 | T'amxkapa H.®., ITouBoBEIEHNE C OCHOBAMU TE€OJIOTHU: M.: UHOPA-M, 2019. — 352 c. [DneKTpOoHHBIHA

Bopucos b.A. y4eOHUK pecypc] Pexxnm mocryma:
http://znanium.com/catalog/product/1005671

JI.2.1 | Apxunosa T.B., | 3aHATHUS IO TOYBOBEICHHUIO, M.: MIIT'Y, 2018. - 56 c. [DneKTpOHHBIH
Bamernko .M., PEKYIbTUBALUU U METUOPALIUN pecypc] Pexum noctyna:
Konunues B.C. nanqmadra: yaebHoe mocobue http://znanium.com/catalog/product/1020584

JI.2.2 | TI'amxapa H.®., ITouBoBenenue: Ilpaktukym: Yue6HoE Hosocu0.:30motoit  komoc, 2015. — 180 c.
Bbopucos b.A., noco6ue. — M.: HUL] UTHDOPA-M, 2014. — | [DJIEKTPOHHBIN PECYPC] Pexum noctyma:
Baiibexos P.®. 256 c. [DnexTpoHHbIi pecypc] Pesxum http://znanium.com/catalog/product/614900

JOCTyma:
http://znanium.com/catalog/product/368459

J1.2.3 | T'op6ruteBa A.W., | ITouBoBenenne: YaebHoe mocodue. M.: HUIl UH®PA-M; MH.: Hos. 3uanue, 2014 —
Bopo6ses B.B., 400 c. [DnexTpoHHBIH pecypc] Pexnm nocryma:
[MetpoBckuii http://znanium.com/catalog/product/413111
E.N.

JI1.2.4 | HNanactok, O.}YO., | IlouBoBeneHME B JIECHOM XO3sIHCTBE: MuHck: PecrryOnmkanckuit UHCTUTYT
Tapanuyk A.B., y4aeOHOe mocodne npodeccrnonanpHOro  0oOpazoBanms  (PUIIO),
Couory0 H.C. 2016. — 332 c. [DnexTpoHHBI pecypc] Pexnm

nocryma: http://www.iprbookshop.ru/67716.html

9. CBenenusi 00 00HOBJIEHHH padoyeii MPOrpaMMBbI JUCHUTIMHBI (MJIH MOXYJIS)

Ne Oo0HoBJIeHHBIH pa3ien padoyeii Onucanue BHECEHHBIX PekBHM3UTHI JOKYMEHTA,
IL.II nporpaMmbl JTHCHUIIJTHHBI HU3MCHCHUU YreepauBuero
H3MCHCHHUSA
1. [[Tepeuens nporpamMmHOro obecneveHus [B mepeveHn [IpoToxon 3acemanus Kadheapsl
[IPOrpaMMHOTO Ootanukn Ne § ot 26.04.2024 r

oOecrneueHus 1oOaBIIEH
MHuoroyHKIMOHATBHBIN
penakrop ONLYOFFICE

w
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