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1. LEJIM ¥ 3ATAYH JUCLIATIIAHBI

1.1 | Henpro ocBOEHUS AUCLUUIUIMHEI (MOIYJIS) SBISIETCS N3YUSHHE Pa3HOOOpa3us ouYB, (GaKTOPOB M 3aKOHOMEPHOCTEH UX
00pa3oBaHMs KaK CPebI JUIsl TPOU3PACTAHMS PACTCHHI; N3YUSHHE TUIIOB II0YB B 3aBUCIMOCTH OT THIIA PACTHTEILHOCTH.

3amaum :

1. BIICHUTH 3aKOHOMEPHOCTH IT0YBOOOPa30BaTEILHOIO MIpoIIecca.
2. 3yunTtb 0COOCHHOCTH pPa3HbIX TUIIOB II0YB, MEXaHWYeCKHE, PU3NYeCKre U XUMUYECKHE CBOHCTBA ITOYB.
3. BBISICHATB 3aKOHOMEPHOCTH II0YBOOOPA30BATEILHOTO ITPOLIEcca O Pa3HBIMHU TUIIAMH PACTUTEIEHOCTH.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huxn (paznen) OIT: b1.0

2.1 | TpeOoBaHus K NpeABAPHUTEIbLHON MOATOTOBKE 00y4al0IIerocs:

2.1.1 | ®usuka

2.1.2 | TIpakTuka 1o 60TaHUKe

2.1.3 | Anatomus 1 Mop(OIOTHS pacTeHHU I

2.2 | AucuMIIMHbI (MOXYJIH) U NPAKTHKH, 1JI1 KOTOPBIX 0CBOCHHE JAHHOM IM CIUILJINHBI (MOAYJIs1) HE00X0AUMO KaK

npeauecTByonee:

2.2.1 | HayuHo-uccienoBateabckasi pabora (MoJiydeHue ePBUYHBIX HABBIKOB HAYYHO-HCCIICIOBATEIBCKON PaOOTHI)

2.2.2 | TIpakTuka 1o 60TaHUKe

2.2.3 | JlecoBeneHue

2.2.4| CucremaTuka pacTeHUH

2.2.5 | Xumus

2.2.6 | Meteoposiorust ¥ KIIMMaTOJIOTHS

2.2.7 [ IIpakTHKa MO JECOBEIACHUIO

2.2.8 | MukpoOuonorus

2.2.9 | ®usnomnorus pacTeHUH

2.2.10 | Oxonorust ¥ TpUPOAOIOIL30BAHNE

2.2.11 | buoreoreHoorus

2.2.12 | JlecHast (pUTOLCHOJIOTHS

2.2.13 | JlecHbIE TUTOMHHUKHU

2.2.14 | HayuHo-uccaenoBarenbckas padbora

2.2.15 | [Ipon3BOACTBEHHAS MPAKTHKA

2.2.16 | JlecHBIE KYIBTYPHI

2.2.17 | MexaHu3anus IpoIecCOB B CEJILCKOM U JIECHOM XO03sIICTBE

3.IINIAHUPYEMBIE PE3YJIBTATBIOBYUYEHUA IO JUCHUIITIMHE, COOTHECEHHBIE CIINTAHUPYEMBIMU

PE3YJbTATAMHA OCBOEHHSI OBPA3OBATEJBLHOM TPOT'PAMMBI

OIIK-1.3: Ucnoab3yeT 6a30Bble 3 HAHUS 00TAHUKH, 300JI0T UM, MUKPOOH 00T UM, IKOJIOT MU U TOYBOBE/IEHUS B

npogeccHOHAIBHOMN AeATeJbHOCTH

4. CTPYKTYPA U COAEP) KAHHUE JUCHUIIJIMHBI (MOYJISA)

Kona HaumeHoBaHue pa3aesioB U TeM Bupn 3a- | Cemectp | YacoB | Uctounukn | [Ipumeuanue
3AHATHSA HATHSA / Kypc

Pa3znen 1. [louBoBeneHHe KaK HAyKa O MOYBe

1.1 IIOYBOBEJAEHUME KAK HAVKA O IIOYBE. Jlex 1 1 Ilepeuens
IIpenmer u 3anauu nouBoBenenus. Mcropus OCHOBHOM 1
IIOYBOBCACHUA. BKJ’[a}I PYCCKHUX YUCHBIX B pa3BUTUC JOIIOJIHUTCIIBH
Hayky. 3Hau€HUE MOYBHI B OMOT€OIIEHO3E. oif yueOHOM1

1.2 IIOYBOBEJAEHUNE KAK HAYKA O [IOUBE. Cp 1 7 Ilepeuens
IIpenmer u 3anaun nouBoBenenus. Mcropus OCHOBHOH 1
IIOYBOBCACHUH. BKJ’[a}I PYCCKHUX YUCHBIX B pa3BUTUC JOIIOJIHUTCIIBH
Hayku. 3HaueHUe MOYBHI B OMOT€OIICHO3E. oit yueOHOM
Pa3zpnen 2. O61mme 0cO0EHHOCTH MOYBBI




2.1 OBHIME OCOBEHHOCTH ITOYBBI. Jlex Ilepeuens
OO61re 0coOeHHOCTH MOYBBI KaK IPUPOTHOTO OCHOBHOM U
o0Opa3oBaHus. JIOTIOJTHUTEIIbH
Cranuu 1 001as cxeMa o4Boo0pa3oBaHuUs. oif yueOHo#
MarepuHckas noposaa. TUIIBI MAaTEPUHCKUX MOPOJI. JIUTEPaTypHl,
[TouBeHHBIH TPOPUITH, MOIITHOCTD U XapaKTEPUCTHKA He00X0UMOMN
OTIEeNbHBIX TOPH30HTOB. OO03HAUECHNE U OIIMCAHHE JUISL OCBOCHHSI
TOPHU30HTOB. JIACLIMILINHBI
®dakTopbl MOYBOOOPa30BaHMA. DIIeMEHTapHBIC
MMO4YBOOOPA30BATEIIHHBIC POIIECCHI. a) OcHOBHas

2.2 OBIIME OCOBEHHOCTMU ITOYBBI. J1a6
O61re 0cOOEHHOCTH MOYBBI KaK MPUPOTHOTO
o0pa3zoBaHwusl.

Cranuu 1 0011as cxeMa Mo4BooOpa3oBaHUs.
MarepuHckas noposaa. TUITBI MAaTEPUHCKUX TOPOJI.
[TouBeHHBIH PO UITH, MOIITHOCTD U XapaKTEPUCTHKA
OTZEJIbHBIX TOpU30HTOB. O003HaYEHNE U ONTUCAHUE
TOPHU30HTOB.

®dakTophl MOYBOOOPa30BaHKS. DIIEMEHTaPHBIC
MOYBOOOPA30BATEIHHBIE TPOIIECCHI.

23 OBIIME OCOBEHHOCTMU ITOYBBI. Cp Ilepeuens
O61re 0cOOEHHOCTH MOYBBI KaK MPUPOTHOTO OCHOBHOH 1
o0pa3oBaHUsI. JIOTIOJTHUTENBH
Cranuu 1 0011as cxeMa MmoYBooOpa3oBaHuUs. oif yueOHOM
MarepuHckas nopojaa. THUITBI MaTEpPUHCKHUX MTOPOJ. JIUTEPATYPHI,
TTouBeHHBIH PO UITH, MOLITHOCTH U XapaKTEPUCTHKA HE0OX0AUMOit
OTJeNbHBIX TOPU30HTOB. O003HAUECHHE U OIIUCAHUE JUIs1 OCBOCHHMS
TOPHU30HTOB. JIACHIMIINHBI
®dakTophl MOYBOOOPa30BaHKS. DIIEMEHTaPHBIC
MOYBOOOPA30BATEIIHbHBIC MPOIIECCHI. a) OcHOBHaA
Pa3nen3. Mopdonornyeckue u pusudeckue
CBOIICTBA MOYB

3.1 MOP®OJIOTMYECKUE U ®PUSNYECKUE Jlex ITepeuens
CBOMCTBA ITOYB. OCHOBHOU u
Okpacka. ['paHysioMeTprYecKuii COCTaB MOYB. JIOTIOTHUTENbH
MerTonsi ero onpenenenus. Knaccudukarys movs mo oif yueOHOM
TpaHyJIOMETPUUECKOMY COCTaBy. JHaUCHHUE JUTEPATYPHI,
TpaHyJIOMETPHUECKOr0 COCTaBa MOYB. HE00X0AUMOit
CrpykTypa nouBbl. TUnbl IOYBEHHOH CTPYKTYPHI. JUI OCBOCHUS
Boanslii pexxum u ero perynuposanue. Bo3aymrasrit JUCLIUILIIMHBL
PCXKUM IIOYBHBI.

TeroBoH pesKUM HOYB. a) OcHOBHas
Crno>xeHue no4Bbl. BinsitHue MexaHn4ecKkoro JuTeparypa:
BO3/ICHCTBUS Ha (pHU3HUECKUE TOKA3aTENN OYB. 1.

3.2 MOP®OJIOT'MYECKUE U ®PUBNYECKUE JIab ITepeuens
CBOVICTBA ITOYB. OCHOBHOH 1
Okpacka. ['panynomeTpuuecKkuii coctaB Moys. JIOTIOJTHUTEIIbH
MeTons ero onpenenenus. Knaccudukarys movs mo oit yueOHOM1
TpaHyJIOMETPUUECKOMY COCTaBy. JHaUCHHUE JUTEPATYpHI,
IpaHyJIOMETPUIECKOI0 COCTaBa MOYB. HEeoOX0 MO
CrpykTypa nouBbl. TUnbl IOYUBEHHOH CTPYKTYPHI. JUISL OCBOCHUS
Boanslii pexxum u ero perynuposanue. Bo3gymrasrit JUCLIMILIIMHBI

PEXXHMM ITOYBBI.
TemnoBol pexUM MOYB.

CrnoxxeHue nouBbl. BiausHue MeXaHU4eCKOTo
BO3/IeICTBUA Ha (M3MYECKUE TTOKA3aTEe! IIOYB.

a) OcHoBHas
JHTeparypa:
1.




33 MOP®OJIOIT'MYECKUE U ®PUSNYECKUE Cp 10 Ilepeuens
CBOMCTBA IIOYB. OCHOBHOU 1
Okpacka. ['paHysiomeTpruecKuii cocTaB MoYB. JIOTIOJTHUTEIIbH
Mertozmsl ero onpeneneHus. Knaccudukaims mos mno oif yueOHo#
TpaHyJIOMETPUUECKOMY COCTaBy. 3HaUCHHUE JIUTEPaTypHl,
TpaHyJIOMETPUUECKOr0 COCTaBa MOYB. HEoOXO0IMMON
CrpykTrypa no4Bbl. TUIIBI TOYBEHHOW CTPYKTYPHI. JUISL OCBOCHHSI
BonHslii pesxuM 1 ero peryiupoBanue. Bo3nyniHsii JMCIUITIINHBI
PEXHUM TIOUBBHI.

TenaoBoii pexuM MOYB. a) OcHoBHas
CroxeHue nouBhl. BinsHIEe MEXaHUUECKOTIO JuTeparypa:
BO3/ICHCTBHA HA (PU3HYECKHUE TTOKA3aTEeN! TIOYB. 1.
Paznen 4. IlouBeHHblii pacTBOp

4.1 ITOUBEHHBIN PACTBOP. Jlex 4 Ilepeuens
[TouBeHHBIH NOrIOMA NN KOMIUTIEKC. EMKOCTB OCHOBHOH U
MOTJIONIEeHHS. Peakiius moYyBeHHOT O pacTBOpa. JIOTIOJTHUTEJIbH
Knaccudukanus noys no nokazarento pH. Turbr oit yueOHo#
MIOTJIOIICHHUS. JIUTEPATYPHI,

4.2 [TOUBEHHBIM PACTBOP. J1a6 4 Ilepeuyens
TToyBeHHBIN TOTIOMIAIOIIN I KOMILIEKC. EMKOCTE OCHOBHOI 1
MOTJIOIIEeHM. Peakiius noYBeHHOT 0 pacTBOpA. JIOTIOJTHUTEIIbH
Knaccudukanus nous o nokasaresnto pH. Turmsl oif yueOHoO#
MTOTJIOIICHHUS. JIUTEPATYPHI,

43 TIOYBEHHBIN PACTBOP. Cp 8 ITepeuens
ITouBenHbIl noraonaOmMuii Komiiekc. EMkocTs OCHOBHOU u
MOTJIONICHHs. Peakiius MoYBeHHOTO pacTBOpa. JIOTIOJTHUTEIIbH
Knaccudukanus nous o nokazarento pH. Tumsl oit yueOHo#
MTOTJIOIICHHUS. JIUTEPaTypHI,
Paznen 5. KpyroBopor nuraTejibHbIX BElIeCTB B
3emJjiee Ul

5.1 KPYTOBOPOT ITMTATEJIbHBIX BEILIECTB B Jlex 4 ITepeuens
SEMJIEIEJINU. OCHOBHOM U
TTonsTHe 0 TUIOHOpOAMH TOYB. BHUIIBI TOUYBEHHOTO JIOTIOJTHUTEIIbH
wiogopoaus. OLeHKa KauecTBa [I0YB 10 UX CBOWCTBAM oif yueOHoIi
Y TUIOJJOPOAHIO JUTEPATYPHI,
McToyHMKHM OpraHUYecKoro BEIIeCTBa IOYBbI, UX HE0OX0AUMOit
(paxauoHHEIH cocTaB. OcOOEHHOCTH cocTaBa U JUIsL OCBOCHHMS
CTPOCHHUS T'yMYCOBBIX BeniecTB. OpraHnyeckoe JUCLHUIIIAHBI
BCHICCTBO B PA3JIMYHBIX TUIIAX ITOYB. HpOLlCCCbI
NpEBpAIEHUs OPraHMYECKHX OCTATKOB B 0uyBe. Poib a) OcHoBHas
OpPraHMYECKUX BEUIECTB B IIOYBOOOpA30BAHUH, JuTeparypa:
IJI0JIOPOJUHU ¥ TUTAHUU PACTECHUH. 1.

5.2 KPYTOBOPOT ITMTATEJIbHBIX BEILIECTB B JIab 4 ITepeuens
S3EMJIEIEJINU. OCHOBHOU U
ITonsaTue o uiogopoauu nMoys. Buiibl nouBEeHHOTO JIOTIOJTHUTEIIbH
wioopoaus. OneHKa KauyecTBa IMo4B 110 UX CBOHCTBAM oit yueOHOMI
Y TUIOZIOPOAHIO JUTEPATYPHI,
HcTounuku OpTaHHU4Y€CKOI'0 BEIIECTBA ITOYBBI, UX HeOGXO}IHMOﬁ
(dpakuronsslii coctaB. OCOOCHHOCTH COCTaBa U ISl OCBOCHHSI
CTPOCHHUS T'yMYCOBBIX BeniecTB. OpraHuyeckoe JUCLHUIIIAHBI
BCIICCTBO B PA3JIMYHBIX TUIIAX ITOYB. Hpoueccm
MpEeBpaICHHs OPraHMYECKUX OCTATKOB B ITo4Be. Poib a) OcHoBHas
OpraHWYEeCKHUX BEUIECTB B MOYBOOOPA30BAHNUN, JMTeparypa:
IJI0JIOPOJUHU U ITUTAaHUU PACTECHUH. 1.

53 KPYT'OBOPOT IIMTATEJIBHBIX BEIIIECTB B Cp 8 Ilepeuens
3EMJIEJIEJINU. OCHOBHOM U
TTonsaTHe o IogOpOANH MOYB. BHibI TOUYBEHHOTO JIOTIOJTHUTEIIbH
wiotopoaust. OneHKa KauyecTBa IMoYB 10 UX CBOHCTBAM oif yueOHOM1
U TIOIOPOIHIO JIUTEPATYPHI,
HcTouynukn OpTaHU4Y€CKOI'0 BEIIECTBA ITOYBBI, UX HCO6XO}1HMOI>’I
(dpakuronnsiii coctaB. OCOOCHHOCTH COCTaBa U ISl OCBOCHHSI
CTPOEHHUS T'yMYyCOBBIX BemiecTB. OpraHnyeckoe JIACLMILINHBI

BEIIIECTBO B PA3JIMYHBIX THUIAX MMo4B. [Iponeccsl
MpEeBpAICHHS OPraHUYECKUX OCTATKOB B 11o4Be. Poib
OpraHUYECKHUX BEUIECTB B MOYBOOOPA30BAHNUH,
IJI0/IOPOJUHU U MTUTAHUU PACTCHUM.

a) OcHoBHas
JHTeparypa:
1.




Paznen 6. DopmupoBaHue NOYB MO PA3HBIMH
THIIAMH PACTHTEIBLHOCTH

6.1 OGOPMHMPOBAHUEIIOYBIIOAPA3HbBIMU Jlex Ilepeuens
TUITAMU PACTUTEJIBHOCTMU. OCHOBHOH U
Vcropus u3ydeHus JIECHOTO IMOYBOBeIcHHs. BKiia JIOTIOJIHUTEITBH
PYCCKHUX YUEHBIX B Pa3BUTHUE JICCHOTO [IOYBOBE/ICHUS. oii yueOHo
JlecHble mouBbl. [T0YBBI IO/ KYJIBTYPHBIMH JIUTEPATYPHI,
nanmmapTamMu. BiiusHue ApeBECHBIX TOPO]] HA HE0OXOAUMOi
(dbopmuposanue mouB. POPMUPOBAHHE TIOYB TIO]T JUTSL OCBOEHUSI
pa3HbIMU THIIAMH JiecoB. OOLIME YCIOBHS JCIUTTITHHBL
M04YBO0OPa30BaHUs. 3aBUCUMOCTH ILTOJOPOIHS [I0YB
OT MEXaHHYECKOT'O COCTABA M MEPHI I10 €T0 a) OcHOBHas
VIIy4HICHUIO. JIMTEPATYpa:
[T THECTOCTH TOYBEHHOI'O MOKPOBa. BiusiHue 1.
JIepeBbEB HA HAKOIUIEHHE TYMYyca, BBIIIEIaYnBaHuUE, Ian
OIIOI30JIMBAaHHE, TOAKUCIEHUE. MI3MeHeHHE xapa H.®.,
(hHU3UYECKUX CBOMCTB MOYBBI ITO/I BIUSTHUEM KOPHEBOM bopucos B.A.
CHCTEMBI PA3HBIX MTOPO/I. [MouBoBeIeHNE
JlecHas moctuika. Ee kinaccudukanmus. 3HaueHue. C OCHOBaMH
BeTpoBaJIbHO-ITOYBEHHBIM KOMILJIEKC, €r0 3HAYEHUE B T€OJIOTUH:
HOJJIEPIKAHUH TIJI0IOPOJIHS TIOYB. y4eGHHK. —M.:
EcrectBeHHOE I1010poane mous. OOpa3oBanue u NH®O®PA-M,
HAKOIUIEHUE I'yMyca. BiusiHue TpaBIHUCTHIX 2019.-352c.
pacTeHHi Ha HaKOIUICHHE TyMyca H (HPU3HKO- [OnexTpoHHsbIit
XMMHUYECKHUE MTOKA3aTeIH OYB. pecypc]

6.2 OOPMUPOBAHUEIIOYBIIOAPA3HBIMU J1a6 Ilepeuens
TUITAMU PACTUTEJIBHOCTM. OCHOBHOU u
Hcropust u3ydeHus JIECHOTO TIOYBOBEIeH . Bria JIOTIOJTHUTENbH
PYCCKHX YUYEHBIX B PA3BHUTHE JIECHOTO TIOYBOBEIEHHSL. oil yueOHOU
Jlecusie oUBbL. [TOYBHI O] KYJIBTYPHBIMH JIMTEPATYPHI,
nanamadTaMu. BiusHue IECHBIX APEBECHBIX MTOPOJT HEO0XO0 MO
Ha popmupoBanue mous. DOpMUPOBAHUE TIOYB IO JUTSL OCBOEHUS
pasHBIMH THIIAMU JIECOB. [I0YBBI 1101 XBOHHBIMU JUCIHATUTAHBL

necamu. O01IKE YCIOBHUS TOYBOOOPa30OBaAHUSI.
T'enetTnueckue oco0eHHOCTH TOA3010B. OCOOEHHOCTH
MMOYB CMEIIAHHBIX JIECOB, aBTOMOP(HBIC ITOYBHI 30HBI
CMEMNIaHHEIX JeCOoB. IT0UBEI 30HEI TMCTBEHHEIX JIECOB.
Cepsle u Oypsle jecHbIe MoYBbl. O0LME YCIOBUS
IOYBOOOPA30BAHHUS.

IIsTHHCTOCTH TOYBEHHOTO OKpPOBa. Biusinue
JIEPEBbEB Ha HAKOTUICHHE T'yMyca, BBIIICIaunBaHHE,
OITOJI30/IMBAHKE, TOAKUCIeHNE. 3MeHenne
(hHU3UYECKUX CBOMCTB MOYBBI [TO/1 BIUSHHEM KOPHEBOM
CHUCTCMBI pa3H1>1x HOpOI[.

Jlecnas noctuinka. Ee knaccudukamus. 3HaueHue.
BerpoBanbHO-1OUBEHHBIN KOMIIJIEKC, €TO 3HAUEHUE B
HO,H,Z[Cp)KaHI/II/I l'lJ'lO,ZlOpO,E[l/lﬂ I104YB.

EcTecTBeHHOE IIOA0POAHE TOYB PA3TUIHBIX JIECHBIX
LIEHO30B. BHOJIOrNnYecKuit KpyroBOPOT B JIECHBIX
mouBaX. CyKIIECCHOHHBIC U3MEHEHUS TI0I0OPOIUS
necHbIX mo4B. OOpa3oBaHUe U HAKOIUICHHE ryMyca.
Y no0peHue JeCHbIX TOYB.

a) OcHoBHas
JHTEeparypa:
1.

T'an
xapa H.®.,
Bbopucos b.A.
INouBoBeneHue

C OCHOBaMH
TeOJIOTHH:
yueOHHK. —M.:
NHOPA-M,
2019. — 352c.
[OnexTponHbIit
pecypc]
Pexum
Jocryna:
http://znanium.
com/catalog/pr
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6.3 OGOPMHUPOBAHUEITIOYBIIOAPA3ZHBIMI Cp 42 Ilepeuens
TUITAMU PACTUTEJIBHOCTM. OCHOBHOU 1
Hcropus u3ydeHus JIeCHOro no4BoseieHus. Bxuan JIOTIOJTHUTEIIbH
PYCCKHUX YUEHBIX B Pa3BUTHE JIECHOT O [IOYBOBEICHHUS. ol yueOHoO
JlecHsle mouBkl. [1ouBbI O KyJIBTYpHBIMU JIUTEPaTypHl,
nanamadTamMu. BrusHUe TeCHBIX IPEBECHBIX TOPOJ HEoOXO0IMMON
Ha ¢opMmupoBaHue nous. PopMUPOBaHUE IIOYB MO JUISL OCBOEHUS
Pa3HBIMHU TUIIaMH JIeCOB. [10UBBI O XBOHHBIMHU JIACLIMILINHBI
necamu. O61ME yCcI0BHS I0YBOOOpa30BaHUSL.

[eHeTYECKHE 0COOEHHOCTH TTOA30510B. OCOGEHHOCTH a) OcHoBHas
MOYB CMEIIAHHBIX JIECOB, aBTOMOP(HBIC ITOYBHI 30HBI JmTeparypa:
CMEIIaHHBIX JiecOB. [I0UBbI 30HBI IMCTBEHHBIX JIECOB. L.
Cepsle u Oypsle jecHbIe o4Bbl. O0IIME yCIOBUS T'an
IOYBOOOPA30OBAHUS. xkapa H.®.,
IIATHHCTOCTH MOYBEHHOrO MOKPOBA. Binsguue Bbopucos b.A.
JIepeBbEB HAa HaKOIUIEHHE I'yMyca, BbILIeIaulBaHue, ITouBoBeneHue
OII0JI30JIMBaHUE, MTOAKUCIeHUE. MI3MeHeHue C OCHOBaMHu
(hHU3UYECKUX CBOMCTB MOYBBI ITO/I BIUSTHUEM KOPHEBOM TreoIornu:
CHCTEMBI Pa3HBIX OPOJ. yueOHUK. —M.:
Jlecnas noctuinka. Ee knaccudukanus. 3HaueHue. NH®PA-M,
BeTpoBanibHO-TOYBEHHBIH KOMIUIEKC, €r0 3HaYCHUE B 2019. - 352c.
HOJJIepXKaHUU IIJI0JOPOIUs IOYB. [OnexTponHbIit
EcTecTBeHHOE III0A0POAME ITOYB PA3TUIHBIX JIECHBIX pecypc]
11IeHO030B. bronmornyecknii KpyroBOpoT B JIECHBIX Pexum
nouyBax. CyKIeCCHOHHBIE U3MEHEHHUS TIII0I0POIHS JocTyna:
JecHbIX 1To4B. OOpa3oBaHUe U HAKOIUIEHHE T'yMyca. http://znanium.
Y nobpeHne JecHBIX I0YB. com/catalog/pr
Paszpen 7. Poab JieCHBIX IOKapoB B

N04YB000pPa30oBaTeJbHBIX IIPpoLeccax

7.1 POJIb JIECHBIX ITOJKAPOB B Jlex 2 Ilepeuens
ITOYBOOBPA3OBATEJIbBHBIX TIPOIIECCAX. OCHOBHOM U
Ponb necHbIX 0KapoB B reHE3MCE JIECHBIX MTOYB. JIOTIOJTHUTEIIbH

7.2 POJIb JIECHBIX ITOXAPOB B Jlab 2 ITepeuens
ITOYBOOBPA3OBATEJIbBHBIX TIPOIIECCAX. OCHOBHOM U
Pounb necHbIX 10XXapoB B F€HE3UCE JIECHBIX IIOYB. JIOIIOJIHUTEIbH

7.3 POJIb JIECHBIX ITOJKAPOB B Cp 15 Tlepeuenn
TIOUBOOBPA3OBATEJIbHBIX TTPOLIECCAX. OCHOBHOU 1
Ponb necHbIX 0’KapoB B reHE3UCE JIECHBIX MTOYB. JIOTIOJTHUTEIIbH
Paszpnen 8. Bausnue pyook Ha
N04B000pa3oBaTe/bHbIe MPOLECChI

8.1 BJIIMAHUE PYBOK HA Jlex 2 Ilepeuens
TTOUBOOBPA3OBATEJIBHBIE ITPOLIECCBHI. OCHOBHOM U
Binsinue py6ok u mopyOOUHBIX OCTATKOB HA JIOIIOJIHUTEIIbH
IIJI0JIOPOJUE JIECHBIX ITOYB. oit yueOHOMI

8.2 BJIIMAHUE PYBOK HA JIab 2 Ilepeuens
TTOUBOOBPA3OBATEJIBHBIE ITPOLIECCBHI. OCHOBHOM U
Biusinue py6ok u mopyOOUHBIX OCTATKOB HA JIOIIOJIHUTEIbH
IJI0JIOPOJUE JIECHBIX ITOYB. oit yueOHOM1

8.3 BJIIMAHUE PYBOK HA Cp 15 Ilepeuens
TTOUBOOBPA3OBATEJIBHBIE ITPOLIECCBHI. OCHOBHOM U
Bnusinne py6ok u mopyOOUHBIX OCTATKOB HA JIOTIOJIHUTEIbH
IIJI0JIOPOJUE JIECHBIX ITOYB. oif yueOHOM1
Pa3nen 9. BiusiHue ;KUBBIX OPraHU3MOB Ha
No4YB000pa3oBaTebHbIe MPOLECCHI

9.1 BIIMAHUE XXUBbBIX OPTAHU3MOB HA Jlex 3 Tlepeuens
TTIOYBOOBPA30OBATEJIbHBIE [TPOLIECCBI. OCHOBHOH 1
Bnusinue Bonopocneit, rpu6oB u 6akTepuii Ha JIOTIOJTHUTEIIbH
MO4YBOOOPa30BaTENIbHBIC Mpoliecchl. [louBeHHas oif yueOHoO
(ayna. Ponb Mukpo- 1 MakpodayHbl B JINTEPaTypHI,
M04YBO00OPA30BaTENBHBIX MpoLeccax. OOuTaTeny Nous HEeoOX0IMMOMH

— BPE€AUTEIIN APCBECHBIX U KYCTAPHUKOBBIX ITOPOI.

JJIs1 OCBOCHUA



http://znanium/

9.2 BIIMAHUE XXUBbBIX OPTAHU3MOB HA J1a6 2 3 Ilepeuens
TIOUBOOBPA30OBATEJIbHBIE ITPOILIECCHI. OCHOBHOU 1
Biusinue Bogopociei, rpuboB U OakTepHii Ha JIOTIOJTHUTEITbH
MOYBOOOPa30BaTEIbHBIC MpoIecChl. [[ouBeHHAs oif yueOHo#
(dayna. Ponb Mukpo- 1 MakpodayHbI B JIUTEPATYPHI,
MOYBOOOPa30BaTEbHBIX Mpolieccax. OOuTaTenu NoYs HEOOXO0 MO
— BPEIUTENH APEBECHBIX U KYCTAPHUKOBBIX MOPOJI. JUTSL OCBOCHHUS

9.3 BJIMSIHUE J)KUBBIX OPTAHNU3MOB HA Cp 2 15 Ilepeuens
IMOYBOOBPA3OBATEJIbHBIE [TPOLECCHI. OCHOBHOU u
BnusitHue Bojopocieil, rpu0oB u bakTepuii Ha JIOTIOJTHUTEITHH
MoYB0O0Opa3oBaTeIbHbIC poIiecchl. [louBeHHAS oif yueOHOH
(dayna. Ponb Mukpo- 1 MakpodayHbI B JIUTEPATYPHI,
MOYBOOOPa30BaTENbHBIX Mpolieccax. OOuTaTenu noys HEOOXO0 MO
— BPEIUTENH APEBECHBIX U KYCTAPHUKOBBIX MOPOJI. JUTSL OCBOCHUS
Pa3nes 10. IToaroroBka K 3K3aMeHy

10.1 [TOYBOBEJAEHUME DK3aMeH 2 27

5. OHEHOYHBIE MATEPHUAJIBI JJIS1 ITPOBEJEHU S TEKYINEU U TIPOMEXKXYTOYHOU ATTECTAIIUN

5.1. OueHo4YHbIe MaTEePHUAJIBI IJIsl MPOBeeHUsl TeKYyllell aTTecTallu

JI71s1 TeKy1ero KOHTPOIIs MPeyCMOTPEHO MPOBEIEHNE KOHTPOJIbHBIX pa0oT, 3aI10JTHEHUE TAa0JIU1I, BBIITOJIHEHUE PUCYHKOB B
aap0oMe, BHIIOIHEHHE 33JaHUH Ha TaOOPaTOPHBIX 3aHATUAX H JIP.

TeMBbI 1JI1 TOATOTOBKH KOHTPOJIBHBIX padoT:

BBeneHue B MOYBOBEICHUE

. [IpenmeT u 3a1a4u MOYBOBEICHHUSL.

. IlorsTre o moUBe, €e CTPOSHHUH, CBOMCTBAX.

. UcTopus pazButus nousoBezeHus. 3HaueHue padbot B.B.Jlokyuaesa.
. Cranuu u o01as cxeMa no4BooOpa3oBaHusl.

. [TouBa kak oco6oe (GUOKOCHOE) IPUPOIHOE TEIO.

. [oHsiTHE TOYBEHHOTO IPOQHIIA.

. Mopdonornyeckue npu3Haku MOYBEHHOTO MPOQHUIIS.

NN R W=

®dakTophl MOYBOOOPA30BAHUS

1. ITouBooGpa3yrouue nopoasl. BeiBeTpuBanue.

2. 'opHble opoas! U penbed Kak GpakTopbl HOYBOOOPa30OBaHUSI.

3. Kitumar kak (hakTop mouBooOpa3oBaHusl.

4. XKuBble OpraHU3MBbl, UX POJIb B IOYBOOOPA30BaHUM U CO3/AaHUU INIOAOPOIUSL.

CocTaB 1104BBI

1. I'panynomerpuueckuii coctas no4s. Kimaccudukarus no4s no rpaHyj10-MeTpHUUECKOMY cOocTaBy. Biusinue
IpaHyJIOMETPUYECKOr0 COCTaBa Ha CBOMCTBA I10YB.

2. ®dusnyeckue cBoicTBa Mo4Bbl. CTPYKTypa MOYBBI.

3. Xumuueckuii cocraB 1ouB. ConeprkaHue XUMUYECKUX JIEMEHTOB B IOPOAAX U IIOYBE.

4. Opranu4eckoe BEIECTBO II0YBbI, cOCTaB. OCHOBHBIE KOMIIOHEHTHI I'yMyca.

5. IlouBeHHas Biara u BOJOYAEP KUBAIOIINE CBOMCTBA OYBBI. THIIBI BOJHOIO PEKUMA.

[Tnonopoaue mouBsl

1. [Inmonopoaue nouBsl.

2. Bunsl mmogopoaus.

3. Bocnipou3BoACTBO IOYBEHHOI'O IUIOAOPOAUSL.

Tunsl MOYB U UX OXpaHa

1. Kitaccudukanus moys.

2. OcHoBHbIE TUIBI T04YB B Poccun n Ha Teppuropun ObiBmero CCCP.
3. Oxpana 1mouB. Dpo3ust ¥ Mepsl OOPHOBI ¢ HEH.

4. Menuopauus o4s.

ITonnepxanue CBONCTB OYBBI

1. MecTo pacTeHHEBOACTBA B cUCTeMe OOTaHMUYECKUX HAyK U €ro 3a7auu.

2. XuMu4ueckoe 000CHOBaHNE HEOOXOIUMOCTH CEBOOOOPOTOB.

3. ®uznueckoe U FIKOHOMUYECKOE 000CHOBaHHE HEOOXOIUMOCTH CBOOOOPOTOB.
4. Buonoruueckoe 000CHOBaHNE HEOOXOAMMOCTH CEBOOOOPOTOB.

5. Buasl MUHepanbHbIX ynoOpeHuil. PacueT HOpM UX BHECCHHUS.




3AJJAYU no teme "MexaHWUECKHUH COCTAB M CTPYKTypa mo4B"

1. ITouBa hopmupyeTcs oA MojaoroM XBOWHOro jeca. Jlalite XapakTepUCTHKY II0YBE U BOJHOMY PEXXHUMY B HEH, eciiu
cojiepKaHue TIIMHUCTHIX YacTull B nouse 20%, oobpemuslii Bec 1,0T.

2. [TouBa ¢popmupyeTcst Mo MOHMEHHBIM JIyroM. JlaliTe XapaKTepUCTUKY MTOYBE U BOJHOMY PEKHUMY B HEH, €CIIH
cojiepKaHue TIIMHUCTHIX YacTull B noyse 35%, o0bemHbIii Bec 1,2T.

3. [TouBa popMupyeTCs MO CyXOAOIBHBIM JIyroM. JlaiiTe XapaKTepUCTUKY TTOYBE, €CIIU COJCPIKAHNE TIITMHUCTBIX YaCTHI] B
mouse 25%, o6bpeMHBIH Bec 1,1 1. Kak MOKHO 0XapakTepHu30BaTh TEIJIOBOH PEKUM IIPH STUX YCIOBHIX?

4. I'muaucTeIx yacTun B mouse 45%, B OKpacke mpeodiaagaroT roayooBarsle yaacTki. @opMUpyeTCsl T0UBa IO
CMEIIaHHBIM JiecoM. JlaiiTe XapaKTepUCTUKY NTOYBE ¥ BOJHOMY PEXKHUMY B HEHl.

5. [TouBa ¢popmHpyeTCs O HU3MEHHBIM SIPYCOM C U30BITOYHBIM YBIIa)KHeHHEeM. KakuMu xapakTepucTHKaMU

HO‘{B006pa3OBaTeJ'H)HI>IX mpoueccoB OHa 6y,£[eT otan4daTthes? Kakos PCSXKUM BIIAXKHOCTHU U TEIIOBOM PEXKUM. KaKOfI, nmo-panieMy
MHCHHIO, MOXKET OBITh MEXaHHUYECKHI COCTaB M CIIO)KEHHE ITUX IT0YB?

HpI/IMepLI OHCHOYHBIX MaTCpHAJIOB AJI IPOBECACHUS TeKyIlIeﬁ aTTeCTalluu MMPUBCJCHBI B IIPUJIOKCHUHN 1.

5.2. OneHouyHble MAaTepHAJIbI VIS IPOBEJeHHS IPOMEKYTOUHOI aTTecTAlMI

[TepeyeHs TeM AJIs MOATOTOBKH K 3K3aMEHY

. [Ipeamer u 3aa4n MOYBOBECHUSI.

. IlorsTre o moUBe, €e CTPOSHHUH, CBOMCTBAX.

. Uctopus pa3Butus noypoBeeHus. 3HaueHnue padbor B.B./loky4aera.

. Cranuu u o01mas cxeMa no4BooOpa3oBaHusl.

. [TouBa kak oco6oe (GMOKOCHOE) TPUPOIHOE TEIO.

. [TouBenHsI# poduie. Mopdonornyeckue NpU3HAKH MOYBEHHOTO MPOQHUIIS.

. [TouBooOpa3yromue nmopoxasl. BeiBerpuBanue. ['opHble mopoabl U penbed Kak GpakTopsl MOYBOOOPA30BaAHHUS.
. Kinumar kak ¢axrop nmousoobpazoBaHus.

9. )KuBBIE OpPraHNU3MEBI, HX POJIb B TOYBOOOPA30BAHNHN U CO3JIAHUH IIIOIOPOINSI.

10. I'panynomerpudeckuii cocras nmo4s. Kiaccudukaiiys nous no rpanyio-MeTpu4eckoMy COCTaBy. BiusiHue
rPaHyJIOMETPUYECKOI'0 COCTAaBa Ha CBOMCTBA IOYB.

11. ®usnueckue cpoiicTBa MouBbl. CTPYKTypa MOYBHI.

12. Xumuueckuii coctaB mouB. ConepkaHne XUMUYECKUX JIEMEHTOB B ITOPOIaX U MOYBE.

13. Opranndeckoe BemecTBO MOYBEI, cocTaB. OCHOBHBIE KOMIIOHEHTHI TyMyca.

14. TTouBeHHas Biara ¥ BOJOYACP>KUBAIOIINE CBOMCTBA IOYBBI. THIIBI BOJHOTIO pEXKUMA.

15. Ilmogopoaue moussl. Bunpel mmomgopoaus. Bocipon3BoacTBO TOYBEHHOT O TIOIOPOIHS.

16. Knaccugukanus nous. OCHOBHBIC TUITBI TOUB B Poccun u Ha Tepputopuu Oviiiero CCCP.
17. OxpaHa mo4B. Dpo3us U Mepbl OOPLOBI ¢ Hel. Menropanus noys.

18. MecTo pacTeHHEeBOACTBA B CUCTEME OOTAaHUYECKHX HAyK M €ro 3a/lauH.

19. Xumunyeckoe 000CHOBaHHE HEOOXOJAMMOCTH CEBOOOOPOTOB.

20. ®u3nueckoe U FIKOHOMUYECKOE 000CHOBaHHE HEOOXOIUMOCTH CBOOOOPOTOB.

21. bruonoruveckoe 000CHOBaHHE HEOOXOIUMOCTH CEBOOOOPOTOB.

22. Bunpl MUHEpaJIbHBIX y1oOpeHuid. PacdeT HOpM UX BHECEHHS.

[o BN e QR R S O R S

IIpuMeps! OLIEHOYHBIX MAaTEPUAIOB AJIs IIPOBEIECHUS IPOMEKYTOYHON aTTECTallUU IPUBEJIEHBI B IPHIIOKEHHUH 1.

6. YHEBHO-METOAUYECKOE I TH®POPMAIIMOHHOE OBECHHEYEHHUE JUCHUIIJIMNHBI (MO Y JIS)

6.1. Pekomenayemas Jutepatypa

DcHOBHas1 IMTEparypa:
JTamxapa H.®., bopucos b.A. [TouBoBenenue ¢ ocHoBamu reosorun: yueOHUK. M.: UIHDPA-M, 2019. — 352 c. [OnekrpoHHbIA pecypc]| Pexnm|
[octyma: http://znanium.com/catalog/product/1005671

lomoHUTENBHAS TUTEPATYpA:

.Apxunosa T.B., Bamenko N.M., Konnuer B.C. 3aHsATHSs 110 MOYBOBEJCHUIO, PEKYIbTUBALMN U MEJIHOpaluy Janamadra: yaedHoe nmocodue. M.:
MIIT'Y, 2018. - 56 c. [DnekTponubIit pecypc] Pexxum moctyma: http://znanium.com/catalog/product/1020584

Tamxapa H.®., Bopuco b.A., Baitbeko P.®. IlouBoBenmenue: Ilpaktukym: YueObnoe mocobue. — M.: HUL[ UHDOPA-M, 2014. — 256 c.
[DnexTpoHHbIH pecype] Pesxxum moctymna: http://znanium.com/catalog/product/368459

JTop6suteBa A.1., Bopooser B.b., [lerposckuit E.U. [TouBoBenenue: Yuebnoe mocobue. M.: HUL] MIH®PA-M; MH.: Hos. 3Hanme, 2014 — 400 c.
(DeKTpoHHBIH pecypc] Pexxum moctyma: http://znanium.com/catalog/product/413111

Tlanaciok, O.10., Tapanuyk A.B., Conory6 H.C. ITouBoBeneHne B JiecCHOM X03gHCTBe: yuebHoe mocodmne. MuHCK: PecmyOnukaHckuit HHCTHTYT
ipodeccronansuoro obpaszosanus (PUII0), 2016. — 332 c. [DnexrporHsIi pecype] Pexxum moctyna: http://www.iprbookshop.ru/67716.html

6.2. [lepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn "UHTepHeT"

1. denepanbHOE TOCYIapCTBEHHOE OFOKETHOE yUpeKIeHue Hayku L[eHTp mo mpobiiemaM SKOJIOTHA U MPOTYKTUBHOCTH JIECOB
[Poccutickoit akanemun Hayk http://cepl.rssi.ru/

2. ®akynereT nouBoBenennst MI'Y https://soil.msu.ru/

6.3.1 IlepeyeHb MporpaMMHOro odecnev4eHust

6.3.1.1 | Microsoft Windows 10 Enterprise

6.3.1.2 | Microsoft Office mpodeccuonanpuslii mitoc 2013

6.3.1.3 | Kaspersky Endpoint Security 10 mis Windows
6.3.1.4| Adobe Reader XI (11.0.13) - Russian



http://znanium.com/catalog/product/1005671
http://znanium.com/catalog/product/1020584
http://znanium.com/catalog/product/368459
http://znanium.com/catalog/product/413111
http://www.iprbookshop.ru/67716.html
http://cepl.rssi.ru/
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6.3.1.5| Google Chrome

6.3.1.6 | WinDjView

6.3.2 CoBpeMeHHBbIe IPO(ecCHOHAIbLHBIE 0a3bl JAHHBIX M HHGOPMALUOHHBIE CIIPABOYHbIE CHCTEMbI

6.3.2.1| OBC «ZNANIUM.COM)»

6.3.2.2 | 9BC «}OPAUT»

6.3.2.3 | OBC «YHuBepcuteTcKas OuOJIMOTEKa OHIAH

6.3.2.4| OBC IPRbooks

6.3.2.5| OBC «Jlaup»

6.3.2.6 | O55C BOOK.ru

6.3.2.7|9BC TeI'Y

6.3.2.8 | Hayunas snexrponnas 6ubnmorexa eLIBRARY.RU (noamnucka Ha xypHAaJIbI)




6.4 O0pa3oBaTe/ibHbIE TEXHOJOTUH

6.4.1 | Texnonoruu pa3BUTHUSI KPUTHIECKOTO MBIIIICHUS

6.4.2 | AKTUBHOE CITyIIaHUE

6.4.3 | UapopManinOHHO — KOMMYHHKAIIMOHHAS TEXHOJIOTHUS

6.4.4 I'pynmoBeie TexHOIOTHH

6.4.5 | UccnenoBaTenbcKue METO/BI B 00YUCHUHN

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHHUIIJIMHBI (MOAYJIST)

Ayauropus Oo0opynosanue
5-312 MyJIbTUMEAUHHBII KOMILIEKC, IEPEHOCHOM HOYTOYK, ydeOHas MeOenb
5-316 MyJIbTUMEAUMHBIN KOMILIEKC, IEPEHOCHOH HOYTOYK, yueOHast MeOellb
5-318 MyJIbTUMEAUMHBIN KOMILIEKC, IEPEHOCHOH HOYTOYK, yueOHast Mebellb

5-322 MHUKpOcKoIbl, TeneBu3op JVC2134/F3/DM3, suneomarautodon, JVC, Teneuzop 3D Samsung UE
40D6100,mepeHOCHON MYJIbTUMEIUHHBIA KOMIUICKC, IEPEHOCHONW HOYTOYK, yueOHas MeOesb

5-324 MHKPOCKOIIBI , TEPMOCTAT, HEHTPUPYTa, XOIOAUILHUK « UHHAP», 3TEKTPOIUIUTKH, CTEPUIIN3ATOD, BECHI
TOPCUOHHBIE, CBETUJILHUKH HACTOJIbHBIE, IIKA( CYINUIbHBIH, OaHd KOMOMHUPOBAHHAS, IEPEHOCHOU
MYJIbTUMEIUHHBIN KOMIUICKC, TIEPEHOCHOH HOYTOYK, yucOHas MeOeIb

8. METOAUYECKHE MATEPHAJIBI VIS OBYYAIOIUXCS ITIO OCBOEHUIO JTUCIHIUTIJINHBI

METOJUYECKUE YKA3AHMS 110 ITPOBEAEHIIO JIABOPATOPHBIX PABOT

Pabota 1. KTACCUD®UKALIMA [TOUB ITO MEXAHUYECKOMY COCTABY
Krnaccudukarus moys mo MexaHHIeCKOMY COCTaBY OCHOBaHa Ha COZEpKaHHUH B TOUYBaX (PU3HUECKOM IITHHEI, T.€. YaCTHI] C
pa3mepamu < 0.01 mm.

Krnaccubukariyst Ho9B [0 30JUCTOTO THITA IOYBOOOPA30BaAHHUS 10 MEXaHUIECKOMY COCTaBY
(H.A. Kauunckuii, 1958)

Ha3BaHue NOYBHI 10 MEXaHUYECKOMY COCTABY Coneprxanue (pU3MUSCKON TIHHEL B %
ITecox pbIXIIBIH 0-5

ITecok cBsA3HBIN 5-10

Cymnecuanast 10 -20

Jlerkocyrnuauctass 20 -30

Cpennecyrnunucras 30 - 40

Tsoxenocyrmuauctas 40 -50

JlerxkornuHucras 50 -65

Cpennernunucras 65 -80

Tsoxenornuaucras > 80

[IpeaBapuTeNbHO OLIEHUTH MEXaHUYECKUH COCTAB OYBBI BO3MOYKHO YK€ B ITOJIEBBIX YCIIOBUSX TaK HA3bIBAEMBIM MOKPBIM METO/IOM.
JI7151 3TOro Hy»HO B34Th HEMHOTO TIOUBBI, HAMOYHTD U MONBITATHCS CKAaTaTh U3 Hee IHyp. OKOHYATEIbHOE YTOUHEHHE
MEXaHWYECKOT'O COCTaBa MOYBBI IPOUCXOAUT B KAMEPaJIbHBIN MEpUOJ IyTeM j1abopaTopHoro aHanu3a. OOliee Ha3BaHHUE MMOYBBI
JlaeTcsl 0 JTaHHBIM MEXaHMUYECKOro aHajn3a BepxHero ropusonTta (0 - 0.25cm).

MexaHUYeCKHU COCTaB MOYBBI UMEET OOJIBIIIOE 3HAYEHUE JJISI CENILCKOro X03siicTBa. [loUBbI IECYaHbIe U CyTIEeCUaHbIE JIETKO

MO JAIOTCS 00pabOTKe, TOATOMY UX Ha3bIBAIOT JISTKUMU. OHH 00,1a1aI0T XOPOIIeH BOJOIPOHUIIAEMOCTBIO, OBICTPO MPOTPEBAIOTCH,
HO XapaKTEepU3YIOTCS HU3KOM BJIIaroeMKOCTbhIO. Jlerkue moussl 6e1HBI TYMYCOM M 3JIEMEHTAMHM ITUTAHMS, CUJIBHEE ITOABEP)KCHBI
3pO3uH.

TsKEIOCYTIIMHUCTBIE U TIIMHUCTHIE TIOYBBI OTIIMYAIOTCS BRICOKOH BJIIArOEMKOCTHIO, Ooradye rymycoM. O0paboTKa 3THX ITOYB TpeOyeT
OOJIBLINX SHEPIeTHUECKUX 3aTPAT, IOITOMY UX Ha3bIBAIOT TsDKEJIBIMU. OHU HMEIOT cl1a0y10 BOJAONPOHHIIAEMOCTb, 00pa3yIoT KOPKY,
OTJIMYAIOTCS HEOJIATONPUSATHBIMU BO3JIYIIHBIM U TEIUIOBBIM peXXUMaMu. JIydIlIuM KOMIUIEKCOM CBOMCTB 00J1aatoT
JIETKOCYTJIMHUCTBIC U CPEIHECYTITUHUCTHIC MOYBBI, XOTS JJI1 HEKO TOPBIX KYJIbTYp 00Jiee MPeaIOYTUTEIbHBI CYTIeCYaHbIe TTOYBbI
(xapTodenb 1 MHOTHE IPYTHE OBOIIHBIC KYJIbTYPBI).

KoHTtponbHbIe BOIIpOCH

1. Yro Takoe MexaHHUYeCKHH cocTaB mouBsl? Kaknue MuHepaibl onpeesstoT MeXaHM4eCKUii COCTaB MOYBbI?

2. Knnaccudukanust moys mo MEXaHM4EeCKOMY COCTaBy?

3. KakoBO COOTHOIIEHNE TIIMHUCTBIX U NIECYaHBIX YaCTHUIL B IOYBAaX Pa3HbIX [0 MEXaHUYECKOMY COCTaBy?

4. Kakumu cBolicTBaMu 00JIa1at0T JIETKUE M TSXKEIbIE MIOYBBI IO MEXaHUYECKOMY COCTaBy?

5. Mepsl 110 yIydIIeHUI0 MEXaHUYECKOT'0 COCTaBa MOYBHI?

OITPEJEJIEHUE COJEPXXAHUW S OU3NYECKOU T'JIMHBI B TTOUBE METOJOM ®UITATOBA

Meton ®uratoBa — caMbIi TPOCTOM AOCTYIHBIN KOJMIECTBEHHBIM METOI OTipeiesieHus puzndaecko rauHbl. OH OCHOBaH Ha
KOAryJisiiiy MeTbYalllInX MEXaHHIeCKUX PJIEMEHTOB M YBEIIMUCHUS BCIIEJACTBUE 3TOT0 00hEMa IMOYBHI.

Lenb paboTel: onipenenuTh cosiepkanre GU3NIeCKOl TIIMHBI B UCCIISTyEeMOM ITOYBE U 1aTh Ha3BAHUE MTOYBEI IT0 MEXaHUIECKOMY
COCTaBy.

OOGopyaoBaHue U peakTHUBBI: 00pa3ell MOYBkI, HA0OP CUT, BECHI C pa3HOBECAMHU, IECTHK, CTYIKA, TpaAyupoBaHHas npodupka, H20
(mucrt.), CaCl2 (1 H), yacsl, nuHeiika.




Xom paboTsl:

1. Pa3MenbuuTh NOYBY B CTYIIKE.
2. Ormeputh 50 T pa3MenbUYeHHOM MOYBHI, IPOCESTH IOYBY Yepe3 CUTO C JuaMeTpoM oTBepcTuit 0,5 Mm.

3. B3BecuTb MPOCESIHHBIN MEJIKO3EM U ONIPEJIEIHUTh IIPOILEHTHOE COACPKaHUE MEIK0O3eMa B UCCIIeIyeMOH IMoYBe.
4. B npoOupKy 3achInath 1 MII UCCIEAYEMOro MEJIKO3eMa, 3JIUTh 6 MJI JUCT, BoAbl, 100aBuTh 1 M CaCl2.

5. [MocTaBuTh MOYBY OoTCcTanBaThHCs 30 MUH.

6.0npenenuTs npupalieHue 00bemMa OUBbI

7. OnpeeNiuTh coiepKaHue TJIMHBI B MEJIKO3eMe 110 TaluIe:

YBenuu. o6bema (M)

Conepx. riunbl (%) YBenud. oobema (M) Conepx. riussl (%)

4 90 2 45
3.5 80 1.5 34

3 67 1 23
2.5 57 0.5 11

8. OHpeI[e.HI/ITI: COACPIKAHUE TJIMHBI B ITIOYBE U JaTh HA3BAHUE ITIOYBBI 110 MEXaHUYCCKOMY COCTaBYy.
9. C,HeﬂaTI: BBIBO/IbI O IIJIOJOPOAUH IMTOYBBI C TOUKHU 3PpCHUA MEXaHUICCKOT'O COCTaBa.

KonTponbabie BOIIPOCH

1. Ha 4yem ocHoBaHa Kiaccu(HKAIUS MOYB 10 MEXaHHYECKOMY COCTaBy?
2 Mertozp! yny4lIeHus JISTKUX TOYB.

3. Mertozp! yny4IIeHHs TSHKEIBIX TOYB.

4 Kakwue mo4Bbl Mo MEXaHUYECKOMY COCTaBy HanboJliee IeHHbIC?

5. Kakumu cBoiicTBamMu 00J1a1a10T TOYBBI PA3HOTO MEXaHUYECKOTO cocTaBa?

OITPEJEJIEHME MEXAHMYECKOI'O COCTABA ITIOYBEI BU3YAJIBHBIM METO/JJOM.

OOGopynoBaHue U MaTeprabl: 00pa3iibl TOYBHL, (hapdopoBas yaika, Boja.

Xox paGoTsl

W3 ka)x10ro reHeTHYeCcKOoro ropu3oHTa 6epyT HEOOIBIIYIO IPOOY MOYBHI U YBIAXKHSIOT €€ HeOOJIBILIUM KOJINYECTBOM BOJIBL, YTO ObI
MpUAATh € KOHCUCTEHIUIO I'yCTON nmacThl. [I0OUBY pacKkaThIBAIOT B LIHYP U OTPEICIAIOT MEXaHUYECKHIA COCTaB KaK MOKa3aHo Ha
MPeTIOKEHHOM TIperoiaBaTeneM pucynke (cM. [Ipumoxenne 2, puc. 1).

Pa6ora 2. OTIPEJJEJJEHUE ATPETATHOI'O COCTABA TTOUYBbI

MexaHUYeCKHE 3JIEMEHTBI MOT'YT HaXO/IUTHCS B TOYBE KaK B CBOOOIHOM, TaK U CBSI3aHHOM COCTOSIHUH, KOTIa OHU COCTUHCHBI B
CTPYKTYPHBIC OT/ICTLHOCTH - arPeraThl pa3InuHOi (OPMBI, pa3MEpOB U MPOYHOCTU. KpyITHBIE arperatsl MOTYT pa3pyaThCs IPU
MEXaHWYECKOM yCHIIMHA Ha MEXaHUYECKHE JICMEHTHI U 00Jiee MEJIKHE arperatbl. ATperaTHblidi COCTaB - BayKHEHIIas
XapaKTepuCcTHKa mouBbl. OT HETo 3aBUCAT MHOT'HE CBOICTBA MOYBHI, B TOM YHCIIE U ee Tuogopoaue. [TosTomy nzyueHnue
arperaTHOTO COCTaBa SBJSETCS HEOOXOAMMBIM 3TAIlOM HCCIICIOBAHUS TOYBHI.

enp paboThI: OLIEHUTH IIOAOPOIUE TOYBBI C TOYKH 3PEHUS arperaTHOro COCTaBa.

OOGopya0oBaHUE U PEAKTHUBBI: HAOOP CHT, BECHI C Pa3HOBECAMU, KAJIbKYJISATOP.

ITopsimok paGoThI:

1. B3ste 100 r mouBsI ¢ TouHOCTHIO 10 0.1 T.

2. IlpocessTh HABEeCKy uepe3 HAOOp CHUT.

3. B3BecuTh CTpYKTypHBIC (pakiUy U 3aMucaTh UX pa3Mep.

4. PaccunTath MPOICHTHOE COACPIKAHUE B MOYBE CTPYKTYPHBIX (paKIIHA.

5. CpaBHHTH MOJyUYCHHBIE JaHHBIC C PE3yJIbTATAMH aHAJIN3a ITPAHYJIOMETPHUYECKOTO COCTaBa MOYBHI.

C arponpou3BoACTBEHHOI TOYKHU 3peHUs HanOoJiee IEHHBI CTPYKTYPHBIE OTAEILHOCTH OYBHI pazMepoM oT 1 10 5 mm. [ToaTomy
cJeIyeT BEIYUCIUTD IPOIEHTHOE COAEepKaHMe B TTOYBE arperaToB 3TOTO pa3Mepa. XOpOoIIo OCTPYKTYPEHHBIE ITOYBHI COIEpKAT
arperatoB pazmepoM ot 1 1o 5 mm Gonee 80 %. Menee octpykrypeHHBbIe - oT 50 10 80 %, mi1oxo octpykTypeHHsble - Menee 50 %.
[TouBsI MOYTH OECCTPYKTYPHBI MIPH COJEPKaHUK YKazaHHOH ¢pakuuu 10 10 %. Eciiu npeobnagarot Gpakuuu ¢ pasMepom
arperartoB 6osee 10 MM, TO Takas TO4Ba Ha3bIBaeTCs IIbIOUCTON. [Tpu mpeobnananuu Gppakunn meHee 0,25 MM I0YBa Ype3MEPHO
pacmbUIcHa.

dopma 3anucH pe3ynbTaToB:
Pa3mepsr ppakuun (MM)

Bec dpaknum (1)

Hounst dpaxuwu (%)

Cpennee apupmeTnieckoe
OtHocuTeabHas olKnOKa
OcCTpyKTypeHHOCTb OouBHI (%)

6. CaenaTh BBIBOJ O ILIOAOPOJUU ITOYBBI C TOUKH 3PEHUS arpEraTHOro COCTaBa.
KoHTtponbHbIe BOIIPOCHI:

1. Uto Takoe nmoyBeHHas CTPyKTypa?
2. Kak xiaccudunupyeTcs no4sa 1o arperaTHoMy cocTaBy?




3. CnoxeHue, MOPO3HOCTH, YTO O3HAYAIOT STU TEPMHUHBI?
4. Kakue ycioBHs clOCOOCTBYIOT HOJIEPKAHUIO METKOKOMKOBATOH CTPYKTYpPhI?
5. MepomnpusTus 1o COXpaHEHHUIO U YIYUYIIEHUIO TIOYBEHHON CTPYKTYPHI.

Pa6ora 3. OTIPEJIEJIEHUE pH BOJIHOM BBITSIKKH KOJIOPUMETPUUYECKUM METOJIOM

CTerneHpb KHCIOTHOCTH SIBIISIETCS] BAXKHOU XapaKTEePUCTUKOM XUMUYECKUX CBOHCTB mouB. OHA ompeAesieTcs B CyCIeH3UsX,
ITOJIYYEHHBIX MIPU B30AITHIBAHUM MOYB C BOJOH (aKTyasibHasi KHCIOTHOCTD) Wil pactBopoM KC1 (oOMeHHast KHCIOTHOCTD), U
BbIpaxkaeTcs B equHunax pH. ITo crerneHy KUCIOTHOCTH pa3IndaroT KUCIble, HeHTpalbHbIE U IeJIOYHbIE TOYBBI. B 3aBucuMoOCTH O
CTENIeHH KUCIOTHOCTH ONPEIEIISIOT MOTPEOHOCTH IMOYB B H3BECTKOBAHUH U THIICOBAHMS M PACCUUTHIBAIOT HOPMBI BHECEHHS
WU3BECTH WM THUIICA.

Lens paboTsl: onpeaenuts pH uccieayeMoil nousst

OOGopynoBaHue: BEChl C pa3HOBECAMH, CUTa C OTBEPCTUSAMHU 1 MM, KOJIOBI, MEpHbBIE TUIIETKH, TUCTUUIMPOBAaHHAS BOJIA, CTYIIKA C
IIECTUKOM, OyMa)kHbIe (PUIIBTPBI, BOPOHKH, IPOOUPKHU, IITATUB, TPUOOP AJISIMOBCKOIO.

[Mopsinox paGoTsI:

1. TToyBy pacTHpAIOT ¥ MPOCEHBAIOT YePE3 CUTO C JUAMETPOM OTBEPCTHil B 1 MM.

2.Hagecky 25 r nomemarmT B K00y eMKOCThIO B 250 mii. B kon0y HanuBaroT 125 M1 gUCTHILIMpOBaHHOM BoJbl. Conepxumoe
KOJIOBI HECKOJILKO pa3 B30aNTHIBAIOT U OTCTAUBAIOT 5 MHH.

3. BBITsKKY QUIBTPYIOT Yepe3 OyMaKHbIH QUIBTP.

4. 5 M7 OTGUIBTPOBAHHON BOJHON BBITSKKH HAJMBAIOT B MPOOUPKY U

npubasisior 0.25 M1 yHHBEpcaIbHOTO HHANKAaTOpa. [IpoOHpKY BCTPSXHUBAIOT IJIsl pPAaBHOMEPHOTO OKPAIIMBaHUs PAcTBOPA U
CPaBHHUBAIOT C STAJIOHHBIMHU MPOOHPKaMU Mpubopa AJISIMOBCKOTO.

KonTponbabie Bompocst

1. Kakoit moka3zarens onpenensier Benuanny pH ?

2. Kak cBs13aHO 3HaueHue pH ¢ TunnoM nouBooOpa3oBaTeIbHOroO Mpolecca U nouemy?
3. Kak knaccuuuupyrorces Mo4Bsl 1Mo nokasaresto pH?

4. Kak pactpenensifoTcs MOYBHI 0 OTHOIIEHUIO K KACIOTHOCTH mouB? [IpumMepsl.

5. PacTeHus — MHIMKATOPHI TOKA3aTENH KHCIOTHOCTH?

Pa6ora 4. IPOCTEUIINI KAYECTBEHHBIN AHAJIN3

BOJHO BBITSXKKU

Ilenb paboOThI: 03HAKOMHUTBCS € IPOCTEHITNMHU METOAUKAMH KaueCTBEHHOI'O aHAIM3a MUHEPAJIbHBIX KOMIIOHEHTOB [IOYBHI.
O6opynoBaHue: 104Ba, 2 KOJIObI, 2 BOPOHKY, (PUIBTPEL, IPOOUPKE, MEPHBIE IUIETKU, CHUPTOBKA, 5% AgNO3, HNO3 (pa30.),
nUCTHIUTpOoBaHHas Boaa, 10% HC1, 10% BaCl, cnuproBoii pactBop (peHondTanenHa, ykCycHas KUCIIOTa, IIaBEJIeBO-KUCITBINA
ammonuni, Na3 [Co(NO2)6], monmubaeHoBast )KUIKOCTb.

Iopsimok paboTHI:

KauecTBeHHOE onpeneneHue XJI0puI0B

1. HaBecky mOYBBI MOMECTUTH B KOJIOY W 3aJIUTh JUCTHJUTMPOBAHHOHN Bogoi. Comepkumoe B30ONTATh U AaTh OTCTOSTHCS 5
MHH. BBITSKKY OTOUIBTPOBATD.
2. B npo6upky Hanuth okoso 10 My BEITSKKH. JJo0aBUTh Heckombko KanenbS% AgNO3, moaKUCIEHHOTO a30THOM

kucioroil. Hanmaune xnonbeBuaHoro ocanka AgCl cBUAETEIBCTBYET O 3HAYUTEITFHOM COIEPIKaHUU XIJIOPUIOB; TIOSIBIICHUE
ONAJIECIICHIIMH - O IPUCYTCTBUU HEOOIBIIOr0 UX KOJIMYECTBA; OTCYTCTBHE U3MEHEHHMH YKa3bIBaeT Ha OTCYTCTBUE

XJIOPUTIOB.

KauecTtBeHHOE onpeneneHue cyab(aTon

1. Hanute B ipoOupky 10 M1 BBITSKKH.

2. IToAKUCIUTH BBITSDKKY HECKOJIBKUMU KaIlJISIMH COJISTHON KMCITIOTHI M TPUOABUTE B HEe 1 MJI XJIOPUCTOro 6apust

3.IlepememaTh cogep>KUMOe IPOOUPKH U HATPETH pacTBOp a0 KuneHus. Eciu

PacTBOP MYTHBIH, TO CyIb(ATOB COAEPKUTCS HEMHOI'0; €CJIH BBINAEeT HEOONIBIIONH 0CaloK, TO CYJIb(AaTOB B IIOYBE MHOTO.
KauecTBeHHOE OnIpeneneHue coabl

1. Ins onpenenenus B mouse conbl (Na2CO3) k HeOOIBIIOMY KOJIMYECTBY BOJHOM BBITSKKH CIISTyeT 100aBUTh HECKOJILKO Kameilb
CITUPTOBOTO pacTBopa Genondranenna. [lyprmypHas okpacka CBHIETEILCTBYET O HATUYAU B BOJTHOM BBITSDKKE COMBI.
KauecTBeHHOE OIpeesieHne KaabIus

1. K 10 M7 BBITSKKY B TpOOUpPKE 100aBUTh YKCYCHOM KHCJIOTHI 10 MOSIBJICHUS

3amaxa.

2. 106aBuUTH B IPOOUPKY HECKOIBKO Kallellb IIaBeJIeBO-KUCIOro aMMOHM. BrlnafieHne ocaqka CBUAETEIbCTBYET O HAIMIHH HOHOB
KaJIbIUs.

KagecTBeHHOE onpeeneHne Kaaus

1. B mpo6upky ¢ 10 mMi1. BogHOM BEITsDKKH Bebmath 0.1 r. cyxoro

kobanbTHUTpHTA HaTpus Na3 [Co(NO2)6].

2. B3bonrath coaep:kuMoe mpoOupKH U HarpeTh. [1osiBIIeHHE OcaiKa CBUIETEIBCTBYET O TPUCYTCTBUH B BBITSKKE KA.
KauectBenHoe omnpenenenue pocdopa

1. Ho6aButh k10 Mi1. BBITSDKKH | MT CysibGaTMOIUOICHOBOM KHIKOCTH.

2. Harpetb coaep:xumoe B IpoOupKH. BrinazeHue ocaika CBUACTEIIbCTBYET O HAJIMUKU B BOJIHOM BHITSDKKE (hocdopa.

Ecnu BemecTBO B MCCIIEAYEMOM BBITSDKKE OTCYTCTBYET, TO B COOTBETCTBYIOIIEH rpade cieayeT MOCTaBUTh « - ». B cioydae




[TOJIOXKHUTEIEHOW KaYeCTBCHHOM PEaKIMU B COOTBETCTBYOLICH rpade HyKHO IMOCTABHUTH. « + » HIH « ++ ».
ITocrne 3aBepIIeHUs pabOTHI ClICIaliTe BHIBO O OOTaTCTBE MOYBBI MUHEPAIBHBIMU 3JIEMEHTAMH U HEOOXOAMMOCTH BHECCHUS
yanoOpeHui.

KonTponbHbIe BOMIPOCHT:

1. O conepkaHUM KAaKUX MUHEPATBHBIX KOMIIOHEHTOB MOKHO CYJUTh IO OKPACKe MOYBHI?

2. Kakoe 3HaYeHHE UMEIOT HOHBI KAIIbIUs B TOYBE?

3. B BuJie KakuX COeAMHEHUI HaXoAsATCs B mouBe Gocop, Kanuii?

4. Tlpu xakoMm cozepxkanuu hocdopa 1 Kaus B IOUYBE HEOOXOIUMO BHOCUTh MUHEPAIbHBIC yI00pEeHHSI?

Pa6ora 5. OITPEAEJIEHME B IOYBEHHOM ITEPETHOE PA3JIMYHBIX I'PYIIII OPTAHUYECKUX BEIIECTB

Kaknas moyBa COCTOUT U3 OPraHMYECKUX, MUHEPAJIbHBIX 1 OPraHOMUHEPAIbHBIX KOMIIJIEKCHBIX cOeJUHEeHNH. OpraHndecKkue
COeAMHEHHS IOUBBI (POPMUPYIOTCS B pE3yibTaTe )KU3HEACITEIbHOCTH PACTEHUH, 5)KUBOTHBIX 1 MUKPOOPTaHU3MOB. PacTuTenbHbIC U
JKUBOTHBIE OCTATKH, 011a]1as1 B IOYBY, IIPETEPIIEBAIOT CII0KHbIE H3MEHEHHs. HaCTh NX IOJHOCTHIO pACIaZJaeTCs 10 YIIIEKUCIIOTHI,
BOJIBI M IIPOCTHIX COJIEH B MpoIieccax MUHEpalIu3aunu. Jpyras 4acTs mpeoOpa3yercst B CIIOKHBIE crienn(puIecKue OpraHn4ecKue
BEIIEeCTBA, Ha3bIBa€Mble I'yMYyCOBBIMH BeliecTBaMU. COBOKYITHOCTE crienn(pUYecKuX U Hecrienn GUIeCKUX OpraHnIeCKUX BEIECTB,
PaCTHTEIBHBIX M )KHBOTHBIX OCTATKOB Pa3HOW CTENEHH PA3IOKEHUS ,KPOMeE TeX , KOTOPHIE ellle He YTPATUIIN TKaHEBOTO CTPOCHUS,
IIOJIyYHJIO Ha3BaHUE TYMYCa WM ITEPErHOs.

I'ymycoBbIe BelIecTBa - 3TO rpyIIa BHICOKOMOJICKYJIIPHBIX a30TOCOACPIKALIUX FETEPOLUKINYECKUX COeAMHEHUH. ['yMmycoBbIe
BEILECTBA IOYBBI COCTOST U3 T'YMHHOBBIX KHCIIOT, PYJIBBOKUCIOT U TYMUHOB. [ YMUHBI IPEACTABISAIOT COOOM HEPACTBOPUMBIE COJITU
TYMUHOBBIX KUCJIOT. [ YMUHOBBIE KUCIIOTHI OTIIMYAIOTCS BBICOKHM COZIEpKaHHEeM yTiepojaa U npeodiaaJaHueM B CTPYKType
apoMaTHIeCKHuX (pparMeHTOB. DyIbBOKHCIOTH HAIPOTHUB XapaKTEPU3YIOTCs 0oJjiee HU3KUM COJepKaHUEM yIiepoaa U
peo0ialaHieM B MOJIEKYJILIPHOI CTpYKType annaTnaeckux pagukanoB. COOTHOMIEHHE MEX Ty T'YMUHOBBIMU U )y JIEBOKHCIOTAaMHU
omnpenensieT KaueCTBEHHYI0 XapaKTepUCTHKY I'yMyca pa3HbIX TUIIOB 1OYB. OOBIYHO YUUTBIBAETCS, IPEXK/E BCErO, OTHOIICHHE
yIiiepoJia TYMHHOBBIX KHUCJIOT K yriiepoay (pyiapBokuciIOT. B ToMm citydae, korja 3To OTHOLIEHHE MEHbIIE 1, T'yMyC Ha3bIBalOT
(ynbpBaTHBIM, a Koraa oTHOIIeHHe Ooubine 1 - rymatHbIM (cM. [Ipunosxenue 2, puc. 2).

Ienb paGboOTHI: BBIICTUTD U3 MMOYBBI PA3IHYHBIC TPYIIITBI TYMYCOBBIX BEIIECTB.
O0opyaoBaHME B peaKTUBEL: K004, 2 BOPOHKH, 2 MPOOUPKH, GUITBTPEL, CUTO, BeCHI ¢ pasHoBecamu, 10% NaQH, 10% HCL
IMopsimok paboThI:

1. 10 T IpOCESTHHOM MOYBBI TOMECTUTH B KOJIOY. 3aIuTh B KOJIOY 25 MII p-pa

NaOH, B360snTaTh 4 OCTaBUTH B [T0OKOE. B30anThIBaHUE NOBTOPUTH 4 pa3a ¢ HTEpBaJlaMU 5 MUH.
2. TIpodunsTpoBath cycrnen3uto. Ha GpuinbTpe ocTaHyTCs HEpaCTBOPUMbBIC TYMHHBI.

3 HeiiTpanu3oBaTb GUIBTPAT COISTHON KUCIOTOM.

4. IIpoduneTpoBaTh cycneHsnto. Ha GuibTpe ocTaHyTCsl TyMHUHOBBIE KHCIIOTHI, a B
pactBope OyayT QpyIbBOKHCIIOTHI.

5. OnpenenuTts THI TyMyca HCCIeayeMoro odpasia.

KoHTtponbHbIe BOIIPOCH

1. Uro Takoe rymyc? Kak on obpazyercs?

2. Yto Takoe TyMUHOBBIE KACIIOTHI?

3. Uto Takoe QpyabBOKHCIOTHI?

4. KakoBO COOTHOIIIEHHE T'YMHHOBBIX U (DYJIBBOKHCIIOT B IOYBE. UeM ornpeaemnsieTcst 3T0 COOTHOLIeHHEe?
5. KakuMu cBOMCTBaMH B CPaBHUTEIHHOM IUTaHE 00J1a1al0T TYMUHOBBIE U (PYIBBOKHCIOTHI?

Pa6ora 6. KIIACCU®UKAILMS BUJIOB MUHEPAJIbBHBIX VJIOBPEHUI

MuHepanbHbIe yA00peHUs TOAPa3AEIIOTCS Ha IPOCcThIe (comepskat oauH anemeHT nutanus N, P wnn K), komnnekcHslie (conepxat
Bce anemeHTHl N, P u K), u Mmukpoynodpenus. [IpocTsie MUHEpanbHbIEe YA0OPEHUS Pa3IHdaloT 110 ACHCTBYIONINM BEIIECTBAM.
JlefCTBYIOINM BEIIECTBOM HA3BIBAIOT KOJMYECTBO OCHOBHOTO MUTATEIHLHOIO JIEMEHTa B cocTaBe ynoopeHus. Takum obpazom,
MIPOCThIE MUHEpaIbHBIC YA00OPEHUS MOXKHO Pa3/IeIUTh HA a30THBIE, OoCcPOpHBIE U KaTuitHbIe. A3OTHBIE MUHEpaIbHBIC YI00OpEHUs
(MoueBHHa, aMMHaYHasI CEIINTPA, HATPUEBAS CEIUTPA, KAIIbLIMEBAs CEINUTPA, CYJIb()AT aAMMOHHH) YCKOPSIFOT POCT JIUCTHEB U JPYTUX
BETETATHBHBIX YaCTEH PaCTEHUs CIIOCOOCTBYIOT HapallMBaHUIO JINCTBEHHOW Macchl; phochopHbie (cynepdocdar, 1BOHHOM
cynepdocdar, npennunurat, GochopuTHasI MyKa) YCKOPSIIOT CO3peBaHUe ypoxKasi I HEOOXOJUMBI JJIsi HOPMAJIBHOTO Pa3BUTHS
KOpPHEBOH CHUCTEMbI; KaJuiiHble ynoOpeHus (cynb@aT Kaaus, XJIOPUCTHIA KaJIWi, KaJIMMarHe3usi, KaJuiHHbIE COJIH) MOBBIIIAIOT
YCTOWYHBOCTh PACTCHHS K HEOIarONPUsATHBIM (PaKTOpaM CpeIbl U aKTHBU3UPYIOT COMTPOTUBIISIEMOCTh PACTEHUH OOJIC3HSIM.
Komnuexkcuble y100peHus ObIBAIOT a30THO — KAITMHHEIE, a30THO — pocHOopHEIE, a30THO — KAIUHHO — hocdopHbIe. MUKpOoynoOpeHns
coiepKaT HeOOXOIMMbIC PACTEHUSM MUKPOAJIEMEHThI. BU/IBI M CBOMCTBA OCHOBHBIX MUHEPAJIBHBIX YIOOPEHHUI MPUBEJICHBI B
Tabunue. Y 100peHus pa3nuyaloTcsl pACTBOPUMOCTBIO, & OTCIOa U OBICTPOTOM AeHCTBUS Ha pAaCTCHUS M COXPAHHOCTHIO B IIOYBE.
HekoTopsie ynoOpeHus! MOAKUCIISIOT MOYBY (CyIb(aT aMMOHHS, aMMHAYHAs CEIUTPA), HEKOTOPbIe 00JIaAar0T HEUTPAITbHOM
peakuueii (GochopuTHas Myka, XJIOPUCTHIN Kaiuii). B mociaennee Bpemst cO3AaHbl YA0OPEHNUS POJIOHTHPOBAHHOTO ICHCTBHS,
MeJIJICHHO OTAAIOLINE TUTaTeJIbHbIE BEIIECTBA M TEM CaMbIM HanboJiee I0JIHO UCIIOJIb3yeMble pacTeHUsAMU. LleHHOCTh y100penus
3aBUCHUT OT COZIEPKaHUs IEHCTBYIOIIETO BEIIECTBA B MpolieHTax. Kak npaBuito Ha makeTe ¢ MUHEPAJIbHBIM YA0OpEeHHEM ITOKa3aHO
cojiepKaHue AeHCTBYIOMIEro BemecTa. s a30THBIX yao0peHui AeiicTByomee B — BO - yncThIi a30T (N), Ay GpocdopHbIxX -
anruapun pocdopuoit kuciotel (P205), nns kanuitHeix — okuch kanus (K20). Hanpumep, yCTaHOBICHO, YTO IO JaHHYIO
KyJbTypy HE0OXOAMMO BHECTH a30Ta 4, 5 Kr Ha COTKy. M3 ynoOpeHuit umeeTcss aMmMuavHas cenurpa. 13 Tabnuiisl BUIHO, YTO
coJepkaHue AeicTByomero Bemectsa B Helt 34%. CooTBeTCTBEHHO cocTaBisieM npomnopiuio 34/ 100=4,5/x , oTcrona ciegyer
(4,5 *100) / 34 = 13, 25 Kr Ha COTKY.




Ienb paboThl: 03HAKOMHUTBCS C OCHOBHBIMU MHUHEPAJIbHBIMU yI0OPEHUSIMU, UCIIOJIBb3YEMBIMU B CEJIbCKOM XO34HCTBE.
O6opyaoBaHMe U PEaKTUBBI: HAOOP yA0OpeHU, 5 IpOOUPOK B IITATUBE, IePKaTENb, CIUPTOBKA, AUCTUIIINPOBaHHAs Boja, 10 %
pactBop NaOH, 20 % pactsop BaCl2, 10 % pactBop HCl, 10 % pactBop AgNO3, cinuku.

IMopsiaok paboThI:

1. [TomMecTUTh B CyXyI0 MPOOUPKY HEOOJIBIIIOE KOTUYECTBO (Ha KOHYHKE HOXKA) UCCIIEAYEMOT0 YA00PEHHS, OMUCATh €ro
OKpacKy W BHEIIHHH BUA (TPaHYJIbl, MEJIKOKPUCTAIUTMYECKUN WIIH KPYITHOKPUCTAJUINYECKUH ITOPOLIOK, H3METIbYeHHAs TOPHAS
mopoja u T.1.).

2. Jlo6aBuTh B IpoOUPKY 5 - 7 MJI JUCT. BOJBL, BCTPSIXHYTh IPOOUPKY, IIOCIIE YETO 1aTh PACTBOPY OTCTOAThCA. Eciu Ooee
II0JIOBUHBI U3HAYAILHOI'O KOJIUYECTBA YIOOPEHUS paCTBOPHIIOCH, TO PACTBOPUMOCTh YIOOPEHHUS CAEeLyeT CUUTAaTh Xopouleh (++).
Ecnu pactBopuinocs MeHee 50 % ynoOpeHus, TO ero pacTBOPUMOCTD CIelyeT cUuTaTh ciaboi (+). [IpakTudyecku HEpacTBOPUMBIE B
BOJIe yA0OpeHus: oTMevaroT 3HakoM "-". Eciiu yo0peHue pacTBOPUIIOCH B BOJIE, TO MOJIYYSHHBIH PACTBOP Pa3IMBAIOT MOPOBHY B TPU
MPOOUPKH.

3. B nepByto npoOupky 100aBISIOT HECKOJIBKO Karesb HUTpaTa cepebpa. [TosiBieHne 6eJ10ro XJIONbEBUIHOTO OCaiKa
CBUJETEILCTBYET O IPUCYTCTBUU B paCTBOPE XJIOPUJOB. JKeNThIi 0ca ok FOBOPUT O IPUCYTCTBUU (ochaToB.

4. Bo BTopyto npobupky ciaeayeT 100aBUTh OKOJIO 1 MJI IIEI0YH, COAEPKUMOE IPOOUPKYU HArpeTh A0 KuneHus. Ecou B
pacTBOpe NPHCYTCTBOBAII HOH aMMOHHUS, TO IPU HAI'PEBaHHUH MOSABJISIETCS 3allaX aMMHaKa.

5. B tpeTpio npoOupKy Hy>KHO IPUIUTE 0KoJIo 1 Mut xsopuzaa 6apus. Eciu B pacTBope IpHCYTCTBYIOT Cyab(aThl, BBITAAET
OOWJIbHBIN OeNbIi 0caioKk. B HEKOTOPBIX Cydasx HaOJIIOAaeTCs MOMYTHEHHE.

6. HepacTBopumbie y100peHHs IPOBEPSAIOT HA JACHCTBUE COJITHON KUCIOTHI. J{JIsT 3TOTO HY»KHO CHOBA B35Th HE0OOJIBIIIOE
KOJIMYECTBO CyXOT0 YAOOPEHHUS U KalHyTh Ha HETO HECKOJIBKO Kareidh KUCIOTH. B mpucyTcTBun kapOoHaTOB HabI01aeTCs
"BckunaHue" MpookL.

7. lMocne npoBeneHus paboThl 3anucaTh pe3ynbrarsl (cM. [Ipunoxenue 2, Tabi. 1) U, UCIoONb3ys JaHHBIE O BUJIaX U CBOKWCTBAX
OCHOBHBIX MUHEpaIbHBIX yan00peHuil (cM. Ilpunoxenue 2, Tadi. 2), cOCTaBbTE JUXOTOMUYECKUI KIIIOY I ONpeAEICHUS
OCHOBHBIX BHJIOB yIOOpPEHU.

KonTponbabie Bompocst

1. Yto Takoe AeicTBYIOIIEE BEIIECTBO MHHEPAILHOTO YA00peHus?

2. Kakue OCHOBHBIE 3JIEMEHTHI IUTAHUS PACTEHUN?

3. YeM OT/IMYAIOTCS POCThIE MUHEPAJILHBIE YIOOPEHHUSI OT CIIOKHBIX?

4. Kak MOXHO paccYuTaTh COJCpKaHUE ICHCTBYIOIIETO BEIICCTBA B yI00pCHHUH?

PaGota 7. OTIPEJEJIEHUE VJIOGPEHUIA.

Lems paboTHI: OMpenenuTs 00pa3nbl yI00peHHH 0 CaMOCTOSTEIFHO COCTABICHHOMY KITFOY.

O6opyoBaHME U PEaKTUBBI: HAOOP yA0OpEeHU, 5 IpoOUPOK B IITATUBE, IepKaTellb, CHIUPTOBKA, AMCTUIINPOBAaHHAs Boja, 10 %
pactBop NaOH, 20 %

ITopsiiok paboTHL:

1. TToMecTHuTh B cyXyI0 IpoOUPKY HEOOIBIIIOE KOIMUECTBO (HAa KOHUMKE HOXKA) HCCIIEAYEMOr0 yA00peHUs, OIIUCaTh €ro OKPacKy U
BHEIIHUH BUJ (TpaHyJIbl, MEJIKOKPUCTAIUIMUECKUN WIIM KPYTTHOKPHUCTAUINYECKUI TOPOLIOK, U3MEIbYEeHHAs TOPHAs IOPOJA U T A.).
2. 06aBuTh B IpOOUPKY 5 - 7 MJI AUCT. BOJBL, BCTPAXHYTH IPOOUPKY, [TOCIIE YETo JaTh pacTBOPY OTcTosAThCs. Ecnu Gonee
[I0JIOBUHBI H3HAYAJILHOT'0 KOJIMYECTBA y10OPEHUS paCTBOPUIOCH, TO PACTBOPUMOCTD YAOOPEHNUS CIIeyeT CIMTATh XOpouIe (++).
Ecmu pactBopuiiocs MeHee 50 % ynoOpeHH s, TO €ro pacCTBOPUMOCTH CIIEAYET CUUTATh C1aboit (+). [IpakTHuecKu HepacTBOPHMEIE B
BoJIe yaoOpeHust oTMedaroT 3HakoM "[1"[] Ecnu ynoOpeHue pacTBOPHIOCE B BOJIE, TO MOTYYECHHBIH pacTBOP Pa3IUBAIOT
MIOPOBHY B TPHU MPOOUPKH.

3. B nepByto npoOupKy A00aBISIOT HECKOJIBKO Kaneilb HUTpata cepedpa. [losiBieHue 6e10ro XJI0nbeBUIHOTO 0caiKa
CBUJETEILCTBYET O IPUCYTCTBUU B pacTBOPE XJIOpUIOB. JKenThli ocaziok TOBOPUT O MPUCYTCTBUU (PochaToB.

4. Bo BTOpY!0 IpOoOUPKY ClleyeT J00aBUTH OKOJIO 1 MII LIesI0UH, COIePKUMOE MPOOUPKYU HAarpeTh 10 KuneHus. Eciu B pactBope
IIPUCYTCTBOBAJ MOH aMMOHUS, TO IIPU HATPEBaHUH NOSBIIAETCS 3allaX aMMHUAaKa.

5. B TpeThio mpoOupKy HYKHO IIPHIINTH OKOJIO 1 Mi xitopuaa 6apust. Eciti B pacTBope IpUCYTCTBYIOT CyNb(aTHI, BBITALET
OOMITBHBIN OeNblif ocaZok. B HEKOTOPHIX cirydyasx HaOI0gaeTCss HOMyTHEHHE.

6. HepacTBopuMbIe yA00peHus IPOBEPSIIOT Ha JEHCTBUE CONTHOM KUCIOTHI. J{J151 TOr0 Hy>KHO CHOBA B3SITh HEOO0IbII0E KOJTUYECTBO
CyXOT0 yA0OpeHNs ¥ KallHyTh Ha HET0 HECKOJIBKO Karlesb KUCJIOTH. B mpucyTcTBun kapOoHaTOB HabonaeTcs "Bekunanye" mpoosl.
7. Ayig onpeniesieHrs MOKHO MCIIONIb30BaTh KpaTkuii onpeaenurtens (cM. [Ipunoxenue 2, Tadm. 3).

Pa6ora 8. CEMEHHOM MATEPUAJI U METO/IbI OLIEHKU EI'O KAYECTBA

YpoxaiHOCTb CEIbCKOXO03UCTBEHHBIX KYJIbTYP BO MHOI'OM 3aBUCHT OT COPTOBBIX M IIOCEBHBIX KauecTB ceMsH. K moceBHbIM
KauecTBaM CEMEHHOI'0 MaTepHalla OTHOCAT YUCTOTY CEMSIH, SHEPIUIO IPOpacTaHusl, BCX0XecTb, Bec 1000 ceMsiH, IOCEBHYIO
rogHocTh U T.1. IloceBHOM MaTepHal IOMUMO HOPMAJIBHO Pa3BUTHIX 310POBBIX CEMSH OCHOBHOM KyJIbTYPbl OOBIYHO COAEPAKUT TAK
Ha3bIBAEMBIH OTXOJI - COJIOMY, KyCOUKH ITOUBBI, MEJIKHE KAMEILIKH, CEMEHA COPHSKOB UM TOCTOPOHHUX KYJIbTYPHBIX PACTCHUH, a
TaK)Ke ONpeAeICHHOE KOJIMYECTBO OONBHBIX UM MEPTBBIX CEMSIH OCHOBHOM KyJIBTYpPHI. J[01I0 HOPMAJIBLHO Pa3BUTHIX CEMSIH
OCHOBHOM KyJIBTYPBI OT 00111e#f MacChl IOCEBHOI'O MaTepHaa, BEIPaKCHHYIO B ITPOLIEHTaX, IPUHATO HA3bIBATh YUCTOTOM IIOCEBHOTO
MaTtepuaia. [1o1 BCX0KECTbI0 IOHUMAIOT YHUCIIO IPOPOCIINX CEMSH, BBIPaXXEHHOE B IPOLIEHTaX. DHEPrus IpopacTaHus 10Ka3bIBAET
JIpYKHOCTb IOSIBJIEHUS IPOPOCTKOB U ONPEAEIISETCS YUUCIOM IPOPOCILUX CEMSH 32 KOPOTKUI CpoK. 13 ceMsiH pallOHUPOBAaHHBIX
COPTOB, TIIATEIbHO OYHUIIEHHBIX OT COPHIKOB M IPUMECEH, KPYIHBIX 10 pa3Mepy U 001a1al0LUX BEICOKON SHEPrUel IpopacTaHus
U BCXO)KECTBIO, Pa3BUBAIOTCS Oo0JIee MPOIyKTHBHBIE PACTEHHUs, 00eCIIeunBalOIIUe MOTydYeHHe BRICOKOTo ypoxas. K moceBy He
JIOIyCKalOTCsl CeMEHa HIKe KOHAULMHY, ycTaHoBieHHOH ['OCTom.

Iens paGoTHI: OMPEAETUTH NOCEBHYIO TOIHOCTh UCCIIELyEMOr0 CEMEHHOTO MaTepHaa.

O6opynoBaHue U peakTuBbl: yamka IleTpu, GpunbTpoBanabHas Oymara, BECHI C pa3HOBECAMMU, HAOOP CUT, 2 IMHEH KU, CTAKAHUUKHU C




BOJIO1.

[Topsinox paGoTsi:

1. BriOpaTh cpenHuii o6paser] METo10M KpecTooO0pa3Horo AeneHus. [[as 3Toro ceMeHa BBICHIIAIOT Ha CTOJI,
IIepeMEeNINBaOT U Pa3paBHUBAIOT B BHJIE KBaipaTa IIPH MOMOIIHU IBYX JinHeeK. KBazipar nenst Ha 4 paBHbIE 4acTH 110 JUATOHAJIH, U3
KOTOPBIX JBE IPOTHBOIIOJIOKHBIE YaCTH yIASIOT. OCcTaBIINECs YaCTH CMEIINBAIOT, U BCIO IPOLIEYPY ITOBTOPSIOT 3aHOBO A0 TeX
0P, MOKa Ha CTOJIC He OCTAHETCS BHIOOPKA BECOM OKOJI0 50T.

2. OrnpeaenuTh YUCTOTY MOCEBHOTO MaTepHuana. st atroro oTeemuBamT 50 r ceMsiH U3 cpeHero oopasna. HaBecky
IIPOCEUBAIOT Y€Pe3 CUTO C OTBEPCTUSIMH Uy Th MEHbIIIE pa3MEPOB CEMsIH OCHOBHOH KyJIbTypbl. Ha cuTe ocranyTcs ceMeHa OCHOBHOM
KYJIBTYpPbl U KPYIHBIA COp, @ MEJIKUH COp OKaXkeTcst B mojaone. CeMeHa OCHOBHOW KyJIBTYpbl OTOMPAIOT U B3BEIIMBAIOT. J[aHHBIS
3aHoCAT B Tabnuiy. OcTaBHIMiiCs OTXO AT Ha JIB€ PpaKuu - MEPTBEIH cop (cojioma, I0YBa, OCTAHKHA HACEKOMBIX U T. [I.) U
YKUBOH cop (ceMeHa COPHAKOB, HEKOHAUIIMOHHBIE CEMEHA OCHOBHOM KyJIbTYpHhI 1 T.11.). Kaxknyro ¢ppakiuio OTAeIbHO B3BEIINBAIOT,
JTaHHBIE 3aHOCST B TaOIUILY.

3. Onpeaenutp Maccy 1000 ceMsiH OCHOBHOM KyNbTYphI. [IJIsl 3TOr0 METOIOM KPECTOOOPa3HOTO JACIICHHSI OTOUPAIOT
cpeaHuit oopaselr, u3 KoToporo BeioupatoT 50 win 100 ceMsiH, B3BEUIMBAIOT X, IIOCIIE YETo Bec rnepecuuThiBatoT Ha 1000.
4. [TocTaBUTh ceMeHa Ha NMpOpaLIMBaHKE JUIs ONPEEIICHHs SPHEPTUU IIpopacTaHus U Bcxoxkectu. B wamky Iletpu Ha 1HO

KJIaayT GUIBTPOBaIbHYIO OyMary U oOUIbHO CMauKBaloT ee Bopoil. Ha 6ymary nomemator 20 ceMsiH, 0OTOOpaHHBIX U3 CPEIHETO
o0pasla, U 3aKpbIBAIOT YalIKy. DHEPIUI0 IPOPACTaHUS JIydllle ONPEAEIUTh uepe3 3 AHs, a BCXOXKECTh - YEPE3 HEMEIIO T10Ce
MOCTAHOBKH OMBITA.

5. BrIuncauTh NOCEBHYIO TOJJHOCTh HCCIIelyeMoro MaTepuaia o ¢popmysie: X=A[1B/100, rae A - uncroTa

IIOCEBHOTO MaTeprana, a B - mpoIeHT BCX0XKeCTH CeMsH.

KoHTposibHBIC BOIIPOCH

1. UTo Takoe BCXOXKECTh CEMSH?

2. Kakue ocHOBHBIE ITOKA3aTEIN ITOCEBHOIO KAYECTBA CEMSH?

3. Yro Takoe moceBHasi TOJHOCTh CEMSH U KaK OH pacCYUTHIBAETCS?

Pa6ora 9. [IOCEB CEMJSIH. ITMUKNPOBKA.

3HAYHUTENIBHYIO YaCTh OBOIIHBIX M JICKOPATUBHBIX KYJIBTYP BBIPALIMBAIOT Yepe3 paccaiy, 3TO pacCTeHUs, UMEIOIIHE F0KHOE
MIPOMCXO0XKICHHE, ITTMHHBIN BETeTallMOHHBIN IEPHO/I, KOTOPHIM B Hallle II0JI0CE HE XBaTaeT TEILIOTo nepuojia. CeMeHa BBICEBAOT B
MTUKAPOBOYHBIE SIIMKH B IIOATOTOBIEHHYIO TOYBEHHYIO CMECh, COCTOSIIIYIO U3 IEPHOBON 3eMJIH, TIeperHos, Topda, 1 necka B
cooTHommeHuu 1:1:1:0,5.

I'myOuHa 3a7eTKi CeMsTH 3aBHCHUT OT UX pazMepa. CuuTaeTcs HOpMalbHOH IITyOrHa, COCTABIISIOMIAS TPH TOJIIHHBI CEMEHH.

Oy4eHb MEJIKHE CEMEHA PACCEHUBAIOT 110 BEHIPOBHEHHOH M YINIOTHEHHOM TOBEPXHOCTH ITOYBEHHOI CMECH B SIIIMKE, & CBEPXY
MIPUCHINAIOT 3€MJIEH.

[IpakTuKyeTcs cienyomuii crnocoo Aist ceMsiH OETOHMU: Ha TOBEPXHOCTh CMECH HAKJIAbIBAIOT CHET, pa3paBHUBAIOT, I10 HEMY
psAlaMU pacCcerBalOT CEMEHA U MOKPBIBAIOT CTEKJIOM, CHET TaeT, Tajlas BOJIa BTSTMBAET CEMEHA B TIOYBY.

[IuKHpPOBOYHBIE SIMKH TIOCIIE TIOCEBA CEMSH IPHUKPBITH CTEKJIOM U TUIEHKOH, 9TOOBI He OBIJIO BEICBIXaHHS, OJHAKO UX CIEAYeT
MIEPHOANYECKN TPOBETPHUBATH, YTOOBI HE 00PA30BAIOCH IIECEHH.

Ipu moceBe cneayeT u30eraTh H3IUIIHETO 3aryIeHuUs], YTO MOXKET OBITh MPHYNHOM OCIIA0JICHUS U IJIOXOTO Pa3BUTHUS CESTHIIEB.
UT00bI 00ECTIEYUTH CESHIIAM JIOCTATOYHYIO IIOIIA b TUTAHUS, UX TUKUPYIOT, T. €. PACCAXKUBAIOT. UeM paHbIle PACITUKUPO "BaHbI
CesHIIBI, TeM 0e300JIe3HeHHEE JJIs1 HUX IPOXOJIUT 3Ta onepanus. BoiabIIMHCTBO I[BE "TOYHBIX PACTEHUH NUKUPYIOT 1 pa3, MeJIEHHO
pa3BuBaroIIKecs KyJIbTypbl (OeroHus, mpuMy —Jia, UKJIaMeH u 11p.) — 2—3 pasa. [IepByto NUKHUPOBKY MPOBOIST, KOT/1a CESTHIBI
MMEIOT OJIUH - JBA HACTOSIIMX JINCTA, TOCIe " IYIOIINe — M0 Mepe He0OX0IUMOCTH. [ITMKHPYIOT B SIIUKH, IUTOIIKH, TOPIIKH, B
0oJiee KpyIHBIE eMKOCTH, B KaCCeTax ISl paccaibl, FPYHT MMap "HUKa U TPSIbI, YTOOBI KaXKAOMY PACTCHHIO 00ECIIeYUTh
He0o0X0JUMYIO IUTOMAAb MUTAaHUs. PacTeHns co cnnaboit KopHEBOit cucTeMoi (JIEBKOH, pHUIIMHYC H JIP.), KOTOPBIE TUIOXO IEPEHOCAT
repecaaxy 6e3 3eMJITHOrO KOMa, MUKUPYIOT TI0 OJHOMY B TOHYapHBIE, TOPPOHABO3HBIE TOPIIKH IHAMETPOM 7—9 cM WIIH B
MATATEIbHbIC KyOHUKH.

[Tepen mUKUPOBKOM pacTEHHS MOJIUBAIOT, OCTOPOKHO BEIOMPAIOT M3 36MJIU C IOMOUIBIO JIOTIATKH, IIPUILUIIBIBAIOT II1aBHbII KOPEHb,
4TOOBI 00ECIIEYUTh HHTEHCUBHOE BeTBIIeHHE. COYHBIC KOPEIIKH (Y MMajJbMBbl, IIUKIIA"MEHA, KIIMBUHU H JIP.) IPUILIUTIBIBATH HEIb3.
Konpimkom (Mukoit) eiaaroT OTBEPCTHE B KACCETE UITH IPYTOi EMKOCTH, TOMEIIAIOT Ty 1a KOPHEBYIO CUCTEMY ITPOPOCTKA, CTapasiCh
He 3aru0aTh KOPHH, YIJIOTHIIOT 36MJIIO OKOJIO pacTeHUs pykaMu. [lonuBaTh CeSHLBI ClIeyeT B YT PEHHUE Yachl, YTOObI K HOUH
BJIara C JIMCTHEB BhICOXJIA, HEYACTO, HO OCHOBATEIbHO. [lepeyBiakHATh PACTEHHs OYEHb OIIACHO: Paccaja BBITSHETCS U MOXKET
rosiedb. B mensx npenoTBpalieHus 001e3Hel paccaay MepuoInYecKH ONPHICKU "BAIOT PACTBOPOM MApTaHIIOBOKKCIIOTO KaJlus,
MEJITHOTO KYIIOpOCa WJIH Apyroro GyHrunuaa. PacCnuKupoBaHHBIC CESTHIBI OMTPBICKUBAIOT, 3AIIMIIAIOT OT CKBO3HSIKOB, MPSMBIX
COJIHEYHBIX JIyuell U B TeueHue 3—35 qHell JeprkaT B IOMEIEHHUAX C TOBBIIIEHHOW TEMIIEPATYPOH, a 3aTeM NIEPEHOCST B IAPHUK U,
IIOCTENICHHO YBE JIMUMBasl IPOBETPUBAHUE, IPUYYAIOT K YCIOBUSAM OTKPBITOTO TPYHTA (3aKaJUBAIOT).

enps paboThl: MOTYyYNUTh HaBBIKK pabOTHI C PACTEHHUIMU;
3anmaun: 1) OCBOUTH TEXHUKY IIOCEBA CEMSH IS TIOJIYUESHHSI paccabl;

2) HAyYUThCS MMKUPOBKE PACTEHUH U, YXOJy 3a CEIHIIAMH OT MOMEHTA IIPOpacTaHus 10 MOJy4YEeHHUsI B3POCIION paccabl;
CamocrosiTensHas paboTa: Mocie moceBa CeMsiH IS TOJIydeHHUs paccaibl IPOBECTH HAOIIOAEHUS 3a IPOPACTAHUEM CEMSH,
00pa3oBaHUIO MPOPOCTKOB. [IpH OTCYTCTBUHM TOTOBBIX KOHTEHHEPOB LIS pacca bl U3rOTOBUTH CAMHM U3 IUICHKH, Ta3€THON Oymard,
u T.4. O0GecreunTs yXo/ 3a pa3BUBAIOLIUMUCS pacTeHUsIMU. PerynsapHo nonuBath, 00paboTaTh paCTBOPOM MapraHIEBOKHCIIOTO
KaJIUsl WIIK MEIHOTO KyIopoca OT TpUOHBIX 3a0oneBanuii. [1oryduTs TOBapHYIO NPOIYKIIHIO.




METOJIMYECKUE YKA3AHUSA I10 OPTAHU3ALIMHM CAMOCTOSTEJIBHOM PABOThI CTY JEHTOB
CamocTosiTenbHas paboTa pU TEOPETUUECKON IOArOTOBKE — 110 KaX10My pa3zelly 4acTb T€M YaCTUYHO BBIHOCHUTCS Ha
CaMOCTOSITENIbHOE U3Y4YEHHE CTYJCHTOB. KauecTBO BBIIOIIHEHHS CAMOCTOATEIbHON PabOThl OLIEHUBAETCS BO BPEMs TEKYIErO
KOHTPOJISI U IPOMEXKYTOUHOI aTTecTalui. Bonpocs! K JaHHBIM TeMaM BKJIIOUEHBI B CIIUCKH BOIPOCOB K KOHTPOJIbHBIM paboTaM U K
sk3aMeHy. OJTHUM U3 BUJIOB CaMOCTOSITENIbHOM paboThI ABIAETCS OATOTOBKA pedepara.

Cnucok TeM pedepatos 1o Kypcy «IlouBoBeneHue»

Uctopust pazBuTus 1ecHoro nousoseaeHus B Poccun.
OCHOBBIHE THIIBI JIECHBIX IIOYB.

BrnusiHue MukpodayHsl Ha TOYBOOOpa3OBaHMUE.

Biusinue makpogayHsl Ha TOYBO0Opa3oBaTeIbHbIE MPOIECCHI.
ITouBEI 1I€ECOB YMEPEHHON 30HBI.

Tuns! nouB TBepckoit obacTu.

Bnusaue penbeda Ha 0YBOOOpa3zpoOBaHHE.

BimsiHue kuMarta Ha TOYBOOOpa3oOBaHMUE.

BiusiHue cMeHbI 1ecoo0pa3yrouX MOPOJ Ha TUIL IIOYBBL.

0. BiusiHue nopy60UYHBIX OCTATKOB Ha IOYBOOOPA30BATEIbHBIE MPOLECCHI.

e N Al

METOAMYECKUWE YKA3AHMWSI 17151 1OATOTOBKU K 3K3aMeHY U TpeOOBaHUsI K peHTUHT-KOHTPOJIIO, @ TaK K€ IPUIIOKEHUS K
MeToau4eckuM yKa3aHus 110 IPOBEACHUIO 1a00paTOPHBIX pabOT NPEACTaBICHBI B IPHIIOKEHUH 2.

CIIMCOK pexoMeHIyeMoil TuTepaTyphl IPUBEIEH B IPUIOXKEHUH 3.




HNPUJIOKEHHME 1

OIIEHOYHBIE MATEPHAJIBI JIJIS TPOBEJEHUS TEKYIIEA ATTECTAIIMA (ITPUMEPBI)

TunoBble KOHTPOJILHBIE 3a1aHUS M CIIOCO0 MPOBeAeHMs TeKylel aTTecTaun

Kpurepuu onieHUBaHUS U
HIKAJIA OLleHUBAHUS

IlIpakmuueckue 3a0anus

3aoanue 1. OIIPEJEJIEHUE COJEPXKAHU S ®M3MUYECKOM IJIMHBI B [IOYBE
METOJIOM ®1JIATOBA

L]enwv: onpenenutsd coaepkanne GU3MIECKON TIMHBI B UCCIIEAYEMOH ITOYBE U aTh
Ha3BaHHE MOYBHI 10 MEXaHUYECKOMY COCTaBY.

Obopyoosanue u peakmugsl: 00pa3erl IOUBHI, HA0OP CHUT, BECHI C Pa3HOBECAMH,
MIECTHK, CTYIKa, rpagyrpoBanHas npodupka, H,O (mucr.), CaCl, (1 H), gacsl,
JIMHEHKa.

Xoo pabompi:

1. Pa3menpuyuTh MOYBY B CTYIIKE.

2. Ormeputs 50 r pa3MeIbUCHHOM MOYBBI, IPOCEATh MIOUBY Uepe3 CUTO C AUaMETPOM
oTtBepetuit 0,5 M.

3. B3BecuTh NPOCESTHHBIN MEJIKO3EM U ONPEENUTh IPOLIEHTHOE COIepKaHHe
MEJKO3eMa B HCCIIEAYeMOH ITOYBe.

4. B mpobupKy 3achImarh | M1 HccieIyeMoro Melko3eMa, 3aIUTh 6 MIT IHUCT, BOJEL,
nobasute 1 Mt CaCl,.

5. IlocTaBuThk MOYBY OTCTauBaThCS 30 MUH.

6. Onpenenuts MpUpaIIeHHe 00beMa MOYBBI

7. OnpenenuTth coiepKaHue TIIMHBI B METTKO3eMe TI0 TabJuIle:

VBenny. 00beMa Cogepx. TIHHBI VBennu. o0bemMa Copepx. TIMHBI
() (%) () (%)
4 90 2 45
35 80 1.5 34
3 67 1 23
2.5 57 0.5 11

8. OmpenenuTh coepskaHue TIMHEI B TOYBE U JaTh Ha3BaHHUE MOYBHI 10
MEXaHUIEeCKOMY COCTAaBY.
Dopma 3anucu pe3yibmamos:

Conepxanne Menko3ema (%)

[pupamenne oo6beMa OYBHI Ha | MIT

ConeprkaHue TIHHEI B Menko3eMe (%)

Coneprxanue TIHHEI B TouBe (%)

Ha3zpanne nouBnr

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

Dopma omuemnocmu: KpaTkuil KOHCIIEKT pabOTHI B paboveld TeTpaIu ¢
MIPUBEICHHBIMH pacdeTaMu 1 0(pOPMIICHHBIM BBIBOZOM.

Ouyenueaemcs: pabota c
peaKTHBaMH, CIOCOOHOCTh
HaOIIONEeHUA 32 OOBEKTAMH U
poreccamu, CIIOCOOHOCTD
OOBSACHATH OTMEUEHHBIE SIBJICHMS
U TIPOIIECCHI.

3 6anna — pabora poBeicHA
NPaBUJIBHO, PACUETHI U BHIBOJ
CZIeNaHbl BEPHO

2 panna — pabora poBeicHa
MPaBIJIBHO, PACUETHI U BHIBOJ
YaCTHYHO BEPHBI—

1 6ann — Pabora nposesieHa
MPaBHILHO WIIN c
HC3HAYUTCIBbHBIMU OIlII/I6KaMI/I,
pacdeTsl YaCTUYHO BEPHBI, BBIBOJ
C/IeNnaH He BEPHO—

0 6annoe — pabota poBeieHa HE
MPaBHILHO W c
HC3HAYUTCIbHBIMU OIlII/I6KaMI/I,
pacyeThl U, BBIBOJ CACTIAaHbI HE
BEPHO

I'pagpuueckue 3a0anusn

3aoanue 1.
Omnpeenure TUI MOYBBI 110 MOYBEHHOMY MPOQIIIIO (CM. PUCYHOK).

Ouenusaemcs: CIOCcOOHOCTh
pacrno3HaBaTh O0OBEKTHI Ha
mocoOusix ®  HM300pakeHUsX,
BBISIBJIATH UX  OTJIUYUTENbHBIE
NPU3HAKH, yCTaHABJINBATh

B3aUMOCBSI3U Ha OCHOBE

MMEIONINXCS 3HAHUM.

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

2 oanna — JaHBI HEJIOCTATOYHO
MOJTHBIC OTBETHI HA BCE BOIPOCHI
(wM JgaHBl OTBETHI HE Ha BCE
BOTIPOCHI) J5RI07%1 JIOTTYII[CHBI
OILINOKH.

1 6ann — ga"el OTBETHI TOJIBKO HA
9acTh BOIIPOCOB (VUTH JTAHBI




Pucynok. I[Tpodune mouBsI (Mctounuk: https:/xn--12-glci9b.xn--plai/atlas/2-7-
%D0%BF%D0%BE%D1%87%D0%B2%D1%8B/)

(parMeHTapHBIC OTBETEHI),
JOIYIICHBI CePhE3HBIE OLINOKH.

0 oannoe - JTaHBI
(dparMeHTapHbIE ~ OTBETHl |
JOIIYLIEHBI CEephe3HbIE OIIUOKH.

Cumyayuonnbvie 3a0anus

[TouBa hopmMupyeTcst O MOJIOTOM XBOHHOTO Jeca. JlaiiTe XapaKTepHUCTHKY ITOYBE U
BOJTHOMY PEXXUMY B HEH, €CJIH COJeprKaHue TIIMHUCTHIX YacTull B mouBe 20%, 00beMHBIN
Bec 1,0 r. HazoBuTe OCHOBHYIO JI€COO0OPA3YIONIYIO TIOPOY.

Ouyenueaemcs: CIIOCOOHOCTH
aHATM3UPOBATh CUTYAIIHIO,
pacmo3HaBaTh OOBEKTHI IO WX
OIHCaHUI0, 000CHOBEIBATH CBOIO
TOYKY 3pEHHS Ha  OCHOBE
UMEIOIIUXCS 3HAHUH.

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

2 fanna — B OTBETaxX JAOMYLIEHBI
HECYIIECTBCHHBIC OITUOKH.

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 XO3MCTBO BBIPAIIUBACT: MIIEHUILY, O3UMYIO
POXb, JIeH, KapTodeib, MHOrojeTHHE TpaBbl. OTBET 000CHYIITE.

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

3 6anna — [OaHBl  IIOJHBIE
HCYCPIIBIBAIOIINE OTBETHl HA BCE
BOTIPOCHI.

2 fpanna — B 0TBETaxX JOMYILEHBI
HECYIIECTBCHHBIC OITUOKH.

1 6ann — naHbl OTBETHI HE HA BCE
BOTIPOCKI WIH JTOITYII[CHBI
OIINOKH.

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

3aoanua na coomeemcmeusn

Ouenugaemcsa: yMEHHE
aHAJIM3MUPOBATh, COIOCTABIATH H




VcTaHOBHTE COOTBETCTBHE MCXY TUIIOM ITOYBBI U COACPIKAHNEM (bmnqecxoﬁ TJIMHBI.

Tun nouss! Conepxanue GU3NIECKON TITNHBI
1) Jlerkocyrnunucras A) 30-40
2) CpemHecyriIMHHACTAS b) 20-30
3) Ilecok pbIxibiii B) 10-20
4) Cynecuanas N 5-10
5) Tlecoxk cBsI3HBIM I 0-5

YCTaHABJIMBATh B3aMMOCBS3H HA
OCHOBE MMCIOIIUXCS 3HAHUH.

2 panna

CooTtBeTcTBHE 0AIIJIOB U
MPaBUJIBHO PACCTABICHHBIX
COOTBETCTBUI:

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

Tecmoesuvie 3a0anus

1. Ilpu NOBBILIEHHON KUCIOTHOCTH B I1OYBE:
a) muOro HoHOB Ca?t m Mg?" ;
6) MHOTO (yJIbBOKHCIIOT;
B) MHOTO HoHOB OH"
T) copepxurcs rymar Na.
2. Beibepure 3Hauenust pH 1u1s ciabOKUCIIBIX TIOYB:
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 MpH 3HaueHnu 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 eéapuanmom omeema

JaiiTe KpaTKyl0 XapaKTepUCTHKY ITOJ30MCTHIM ITOYBAM.

YKaXUTe OCHOBHBIE YCIIOBHS ()OPMUPOBAHUS YEPHO3EMHBIX MOYB.

JaiiTe cCpaBHUTENBHYIO XapaKTEPUCTUKY MUHEPAIBHBIM a30THBIM YIOOPEHHSM.
JaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY OPTaHWYECKUX YAOOPEHHUH.

B

Ouyenueaemcsn: yMeHue
06’I)$ICH)ITI) CMBICJI, TNPUYUHBI 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 oueHMBaHus U MIKaJIa
o0pa3oBaTebHBbII .
NMpoBeJAeHUsI MPOMEKYTOUHOI aTTecTaluu OLleHMBaHUSI
pe3yJbTat
OIIK 1.3: 3aoanue 1 (10 6annos) Ouyenusaemcs: ypoBeHb 0a30BBIX 3HAHUH IO
Hcnons3yer MMOYBOBEJCHUIO;  CIOCOOHOCTh  BBISABIATH
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 6annoé — nmaHBl HENOCTATOYHO ITOJTHBIC

OTBETHl HAa BCE BONPOCHI WJIH JIOMYIICHBI
HE3HAYUTEIIbHBIC OIIMOKH.

5-7 6annoe — nanbl OTBETHI HE HA BCE BOIPOCHI
WA JOMYIICHBI OIINOKH.

3-4 6anna — na"HBl OTBETHI TOJBKO HA YacTh
BOTIPOCOB, JTOMTYIICHBI CEPHE3HBIC OMIUOKH.

1-2 6anna — navel hparMeHTApPHBIC OTBETHI.

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 6annoé — naHbpl HEJTOCTATOYHO IIOJIHBIE
OTBETHl HAa BCE BOMNPOCH WM JOIMYIICHBI
HE3HAYMTEIILHEBIE OIINOKH.

8-11 6annoe — naHbI OTBETHI HE HA BCE BOIPOCHI
WK JIOTYIIEHBI OMIHOKH.

4-7 6annoe — na"bpl OTBETHI TOJILKO Ha 4YacTh
BOTIPOCOB, JIOMYIIEHbI CEPhE3HBIE OMIUOKH.

1-3 6anna — naupl hparMeHTapHBIE OTBETHI.

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

3aoanue 3 (15 6annos)

I'mauucTeix yactuy B mouBe 45%, B OKpacke

mpeoOIagaroT

roxy0oBaThIe

Y4acCTKH.

@opmupyeTcss NodBa IOJA CMEUIAHHBIM JIECOM.
JlaiiTe XapaKTepHUCTHKY ITOYBE U BOTHOMY PEXHUMY

B HEH.

Ouyenueaemcs: cnOCOOHOCTh paclo3HABaTh
00BEKTHl MO OCOOEHHOCTSIM HX CTPOCHHUS,
BBISIBJISITh OTJINYUTEIIbHBIC NPU3HAKH,
aHaJIM3MPOBATh U YCTAHABINBATH B3aUMOCBSI3H
Ha OCHOBE MMEIOIIMXCS 3HAHU.

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

12-14 6annoe — naHbl HENOCTATOYHO MOJIHBIE
OTBETHl Ha BCE BONPOCHI HJIHM JIOMYIICHBI
HE3HAYHUTEINIbHbIC OLTHOKH.

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

4-7 6annoeé — naHbl OTBETHI TOIBKO HA YacCTb
BOIIPOCOB, JIOMYIIEHBI CEPbE3HBIE OIIHOKH.

1-3 6anna — nanpl PparMeHTapHBIC OTBETHI.

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




MNPUJIOKEHMUE 2

METOJUYECKHUE MATEPHAJIBI VIS OBYYAIOIIIUXCSA IO OCBOEHUIO JTNUCIIUTIJINHBI

Meronndeckue MaTepualtbl 1o MPOBEACHHIO JTabopaTopHbIX padoT (IIpunoxenne)
Mertoauueckre MaTepHraibl 1Jisl MOJrOTOBKH K 3K3aMeHaM
TpeGoBaHMs K pEUTHHT-KOHTPOITIO (JUTAIK3aMEHA)

1. MeToguuyeckne MaTepUAIbI N0 MPOBEICHHIO J1a00PATOPHBIX padoT

MPUJIOKEHUA

Moxphiit cnocol onpeneneHns MexaHHYECKOro COCTaBa Noys B 11071e

G - Bun ofpasua B mnane
[exaHB4ecKHit cocTas [OCne PacKaTHBARHA

Lkyp we o6pasyeTc — necok

3adyaTkH LWHYpa — cyneck

nyp npoSurcs npn
PACKATRIBARHH — JCrKHH CYTTHHOK

Wayp crnowrsoft,
KOAIBLO MTPH CBEPTHIBAHKH

luyp cnnouinoi, Konsuo

€ TpEUIHHAMH — TRAKENBI CYTMHNOK O

Hluyp coaownoh,
KOIIBUO UEAbHOS — FHHA

Puc. 1. ITokazarenn «MOKpOTro» crocoba OIpCACIICHNA MCXaHUYCCKOT'O COCTaBa
(Meron packaThiBaHus IHypa // meton M. A. KaunHCKoOro) (Mcrounmk: https://studfiles.net/preview/5568666/page:3/)

06paGoTKa pACTBOPOM I ETOTH

TyMycoBble RUCIOTbI TYMHHbBI 1 YIbMHHbI
(GypbIi pacTeON) lllenacmlllmma_m yacTb

06GpaGoTKa COISIHOI KACIOTOMH

/\

TYMMHOBbIE KMUCIOTDbI PYNLBORUCIOTDI
(TeMHo-OKPALLIeHHbIA (conomeHHo-KenTbIA n-p)
o0caaox)

Puc. 2. Cxema BbIJiesIeHUSI TYMYCOBBIX BELIECTB




®opma 3anucH pe3yJbTATOB

Tab6muma 1

Hassanue HazBanue ynobpenus dopmyna e, Bug  [PactBopumocth | Peakums (Peakiusi |Peakuus
TPYIIIBI B BOJIE ¢ NaOH | ¢ BaCl, | AgNO;
ynoOpeHnit

A30THEBIE MoueBuHa NH>CONH:

A3OTHBIE Cynbdar aMMOHUsI (NH4)>S04

A30THBIC Harpuesas cenutpa NaNO;

Kanwuiinele Kanwuiinas cons KCl1

Kanuiinsie Cynbar xanust K>S04

®octopusie | JBoitnoii cynepdocdar | Ca(H2PO4),

Ussecrkosble | [umc CaS0O4-2H,0

UsBectkoBble | M3BecTKOBas MyKa CaCOs

CroxHble dochoputHas Myka Ca3(POs)>

CaCOs3
CnosxHble Ammodpoc NH;H>PO,
Tabiuma 2
Bujbl ¥ cBOICTBAa OCHOBHBIX MMHEPAJIbHBIX Y100peHuUil
ITpocteie ynobpenus
A30THBIC yIOOPEHHUS U UX CBOWMCTBA
Cpennee
HasBanue ynobpenus u coJiepxKaHue PacTBOpuMOCTS B BnusiHue Ha peakuuio O0weMm 1Ir
¢bopmyna JIeHCTBYIONIETO BOJIE MIOYBBI yno6peHus Ha M?
BemecTna, %
AMMuUaqHasl cenuTpa 34 -35 PactBopuma Crnerka nogkucisier 1,2
CynedaTt aMMOHUS 20 -21 PactBopuma Iloaxucnser 1,25
Cenutpa HaTpueBas 16 PactBopuma Crnerka nofienaqyuBaeT 0,7-0,9
MoueBuHa 46 PactBopuma Ionkucnser 1,15
XITOpUCTHIA aMMOHUIA 24 -25 PactBopum Iloaxucnser 1,2
Inanamun KampIys 19 -21 HepactBopum TTonmmemaynBaer 1,7
DocdopHbie y1oOpeHNs U UX CBOWCTBA
Haspanue ynobpenus u Cpennee PactBopumocTs B Bnusinue Ha peakuuio O6mem It

dbopmyia conepxanue P20s, % BOZIE [IOYBBI yooOpeHus Ha M>
PactBopum He
Cynepdocdar 14 - 20 HOHH(ﬁ:TLIO Ioaxucnser 0,9
Cymepdocdat qoriHON 45-50 PactBopum Helitpansrao 1,0
[Ipenunurar 27 -35 He pactBopum Helitpansno 1,18
TepmodochaTs 20-25 He pactBopum IlommenaunBaer 0,6
8(?:(;)%;1?6}1%16 24 -28 He pactBopum [NoxmenaunBaet -
®docdoputHas Myka 14 -23 He pactBopum Helitpanshao 0,5-0,6
Kocrsnas myka 30-34 He pactBopum Helitpanshao -
KanwmitHeie ynoOpeHus 1 X CBOWCTBA
HasBanue ynoOpenus u Cpennee PacTBOpHUMOCTS B Bnusinue Ha peakuuto O6beMm 1T

dopmyna cozepxkanue KoO, % BOJIE HOYBEI ya00peHus Ha M>
XJIOpUCTBINA KaJuit 56 - 60 PactBopum Helitpansno 1,1-1,0
Kanuiinas conb 30-40 PactBopum Helitpansno 0,8—-1,0
CepHOKUCIBIN Kanui 45-52 PactBopum Helitpansuao 0,7-0,8
Kanumaruaesus 27 PactBopumM HetitpansHo 0,7-0,8
CUTbBUHUT 12-18 PactBopuM HetitpansHo 0,8-0,9
Kaunaur PactBopuM HetitpansHo 0,7-0,8

Kommnekcusie ynobpenus

HasBanne ynoOpenus u

Cpeanee cozep)kaHue NUTATENbHBIX BEMIECTB B %

PaCTBOpI/IMOCTI) B

dhopmyia BOJIC

Ammodoc N —12; P2Os - 40 - 50 PactBopum
Kanuiinas cenutpa N-13,5; KO — 46,5 PactBopum
Hurpodocka N— 8- 12,0; P205— 9,6 — 12,0 Pactsopi ne

TIOJIHOCTBIO
AMMOHU3UPOBAHHBIN N—2-3:P,0s - 14 PactBopum He
cynepdocdar MOJTHOCTBIO

MHUKPOYI00pEHHUs
Conepxanue

[elicTByto1iee BelecTBo

Ynobpenune

ajeMeHTa, %

ITpumepHubie 10361 Ha 1 Ta




T ——. 2.0 30 — 60 kr go nocesa, 10 — 12 kr npu
bop 1I0CEBE
Bopat marnus 1,3-1,5 35 — 75 kr g0 moceBa
MotH6aT aMMOHI 50.0 25 — 50 r nns mpeanoceBHO 00paboTKH
cems (pacTBop)
Monnbnen =
Monubnat aMMOHHUSA - 36.0 35 — 70 r gt mpeanoceBHOH 00paboTKI
HaTpUst ’ cems (pacTBop)
[MupuTHBIE OTapKH 0,3-0,5 5 - 6 1 IO/ BCTIAIIIKY
Mens
" 20 — 25 xr nepex moceBom, 250 — 500 r
MenHsli Kynopoc 26,0
JUTSL TIOJTKOPMKH (pacTBOp)
Mapranert MapraHueBsIii mam 12-20 1,5 — 3,0 11 7o moceBa

Tab6muma 3
Omnpeaenureb MUHEPaIbHbIX YI100peHU
Peaxuna
PacTBOpPHMOCTE B
. c -
Brentmi sy BOJIE C menousko XTOPHCTEN C a30THOKHCIIBIM YiaoOperie
NaOH - - cepedpoM (AgNO3
( ) dapuem (BaClz) pedpoM (Ag )
benoe BemecTBO B BHIE 3amax II3MeHeHHH - AMMHaYHAs
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 MoueBnHa
KPHCTAIJIHYECKOE BElecTBO BhIJleseTcs HeT
benoe mmi ;xentoe Xopomas 3amax I13MeHeHHi OONIBHEI OeTEIiT X1opHCTHII
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 - . DoctopurHan
HepactBopum ZKenTsIil ocanok
IIOPOIIOK BBLJIeASTCA HeT MyKa
Tonkmil Genblil W cepoBaThIil - .
HepacTtBopiM Benag myTh benas myTh JKenTslil ocaziok IMpemmurar
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 BOIIPOCOB U M3YYHTh
BECh HEOOXOMMBII TEOPETHUECKHIT MaTepHall MCTIONbB3YsI KOHCIIEKThI JISKIMIA, YIeOHHKU U y4eOHbIe OCOOMS U3 CITCKOB OCHOBHOW M
JIOTIOJIHUTEIIEHOM JIMTEPaTyphl U JIMTEPATYPhI JUTs CAMOCTOATENEHOTO H3y4eHHs TeM. O0A3aTeNbHO CleIyeT POCMOTPETh BCE PHCYHKH,
BBITIOJTHEHHBIE B AJIL0OME, PICYHKY B yIeOHHUKaX 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 PeiTUHI-KOHTPOIIO (VIS IK3aMeHAa)
[IpoBeneHne TEKyImEro u MPOMEKyTOYHOTO KOHTPOJISI KadecTBa yueOHONW pabOTHI CTYAEHTA OCYIIECTBISIETCS] HA OCHOBaHUH

Ne monyas TeMmbl Buasi padot Bbanasl
I ITouyBoBeneHne Kak Hayka 0 | OT4YET IO BBIIOIHEHHUIO TA0OPATOPHBIX padoT 10
TIOBC. OTHeT MO BHITIOTHEHHIO CAMOCTOSTETBHBIX 5
O6mue 0COOEHHOCTH | paGor
TOYBBL. KonTtponsHbie paboThl 15
Hroro 3a I moayas: 30
I ITouBeHHsI1 pacTBOp. OTuerT 1o BEHITIOTHEHHUIO TA00PaTOPHBIX padoOT
Kpyrosopor  mHUTaTENBHBIX | Qryer o BBINOTHEHHIO CAMOCTOSTENBHBIX
BEIIECTB B 3MJICACIINU pabor
KonTponbHbie paboTh 14
Hroro 3a II Mmoay.b: 30
JK3aMeH: 40
HUTOI'O: 100
Ne monyas Tembl Buasbi pador Banabl
| ®dopmupoBanre 104B 1o | OTYET MO BIMOJIHEHHIO Ja0OPATOPHBIX pabOT 8
pasHBIMU THIAMH | Oryer MO BBHIMOMHEHHIO CAMOCTOATENBHBIX 8
PaCTUTEIILHOCTH. Pons pa6ot
JICCHBIX ToXKapos B | Konrponbrbie paGoTs 14
04YB00Opa30BaTENHLHBIX
nporeccax.
Hroro 3a I mogyab: 30
0 Bnusanaue py6ox Ha | OTYeT Mo BHINOIHEHUIO TA0OPATOPHBIX PadOT 10
TO4BOOOPA3OBATENbHbIE OT4eT MO BHIMOJHCHUIO CAMOCTOSITEIBHBIX 10
TIPOIIECCHI. pabor
Bansnne KUBBIX | KonTponbHbIE pabOThI 10
OpPraHu3MOB Ha
0YBOOOPA30BATENbHBIC
MIPOLIECCHI
Hroro 3a II Mmoayn: 30
IK3aMeH: 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] Pexunm noctyma:
http://znanium.com/catalog/product/1005671

JI2.1 | Apxunosa T.B., 3aHATHUSA 110 IOYBOBEICHHUIO, M.: MIIT'Y, 2018. - 56 c. [DneKTpOHHBIH
Bamernko .M., PEKYIbTUBALUU U METUOPALIUN pecypc] Pexum noctyna:
Konmnues B.C. nanamadra: yaeobHoe mocooue http://znanium.com/catalog/product/1020584

JI.2.2 | TI'amxapa H.®., ITouBoBenenue: Ilpaktukym: Yue6HoE HoBocu6.:30mo0toit  komoc, 2015. — 180 c.
Bbopucos b.A., noco6ue. — M.: HUL] UTHDOPA-M, 2014. — | [DJIEKTPOHHBIN PECYPC] Pexum nocryma:
Baiibekos P.®. 256 c. [DnexTpoHHbIH pecypc] Pexxum 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. [DnexTpoHHEIH pecypc] Pexum nocryma:
[eTpoBckuii http://znanium.com/catalog/product/413111
E.N.

JI1.2.4 | HNanactok, O.}YO., | IlouBoBeneHME B JIECHOM XO3sIHCTBE: MuHck: PecrryOnmkanckuit HHCTHTYT
Tapanuyk A.B., y4aeOHOe mocodne npodeccnonanpHoro  obpazoBanms  (PUIIO),
Couory0 H.C. 2016. — 332 c. [DnexTponHHI pecypc]| Pexnm

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

9. Ceegenusi 00 00HOBJICHNH padodeli MPOrpaMMBbl JMCHUIIIMHBI (HJIH MOXYJIS)

OO0HOB/IeHHBII pa3aen padoueii
NMPOrpamMMbl JUCHHMILIHHBI

Onucanye BHECEHHBIX
H3MEHEeHHH

PexkBU3UTHI JOKYMEHTA,
yTBepAUBIIEro
HW3MeHeHMHsI
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