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1. HEJIA ¥ 3AJTAYN JUCIHIUITIJIMHBI

1.1 | lenbro ocBOSHUS NUCLHUILIMHBI (MOMYJIs) SIBJISIETCA U3ydYEHHUE Pa3HOOOpa3us NouB, (aKTOPOB U 3aKOHOMEPHOCTEH UX

00pa30BaHM KaK CPEIbI Ul IPOU3PACTaHUSI PACTEHHI; H3YUSHHE TUIIOB II0YB B 3aBUCHMOCTH OT THIIA PACTUTEILHOCTH.

3amaum :

1. BeIsICHUTH 3aKOHOMEPHOCTH NTOYBOOOPA30BATENBHOIO MPOIIEcCa.
2. I3yunTh 0COOEHHOCTH Pa3HBIX TUIIOB II0YB, MEXaHHYECKUE, PU3NIECKHE U XUMUIECKHE CBOHCTBA ITIOYB.
3. BBISICHUTH 3aKOHOMEPHOCTH [TOYBOOOPA30BATEIHHOIO IPOLIECCa IT01 Pa3HBIMH THUIIAMH PACTUTEIHHOCTH.

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OOII

Huxn (paznen) OIT: b1.0

2.1| TpeboBaHus K NpeIBaApUTEJIbHON MOATOTOBKE 00y4YalONIErocs:

2.1.1| ®usuxa

2.1.2 [ TIpakTuka mo OOTaHUKE

2.1.3 [ TTuranue u ynoOpeHue cajioBbIX KYJIbTYP

2.1.4 [ O3HakOMHUTENbHAS MTPAKTHKA

2.1.5 [ Araromust u MOpGOJIOTHS paCTCHHIT

2.2 | JucunnmimHbl (MOYJ14) U NPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHOH TUCHHUILIMHBI (MOAYJIs1) HE0O0X0IMMO KaK

npeamiecreyromiee:

2.2.1 | CucremMarrka pacTeHUN

2.2.2 | TexHomorus BbIpalliluBaHUs paCTeHI/Iﬁ B 3allMIIICHHOM I'PYHTEC

2.2.3 [ TlykoBUYHBIC pACTEHHUS B CaIOBOM JH3aiiHE

2.2.4| Meteoposiorus U KIMMaTOIOTHst

2.2.5|IIpakTuKa 110 arpoTeXHUKE

2.2.6 [ IIpakTuka 1o caoBOJCTBY

2.2.7 | MukpoObuoorus

2.2.8 | OBoIIEBOICTBO

2.2.9 | TexHONIOTUM BBIpAIlUBAHUS II0CAJOYHOI0 MaTepuaia

2.2.10 | ®dusnonorus pacTeHUH

2.2.11 | Oxomnorus u NpUPOAOIOIb30BaHUE

2.2.12 | HayuHo-uccnenoBarensckas pabora

2.2.13 | I[IpousBoACTBEHHAs MIPAKTHKA

2.2.14 | TexHONOTHYECKAs TPAKTHKA

2.2.15 | MexaHu3anus IpoLecCOB B CEIbCKOM U JIECHOM XO3sicTBe

2.2.16 | IIuTOMHUKOBOICTBO

2.2.17 | IllpenaumniaoMHasi IpaKkTHKa

3. IINTAHUPYEMBIE PE3YJIBbTATBIOBYUYEHUA IO JUCHUIITIMHE, COOTHECEHHBIE CIINTAHUPYEMBIMHA
PE3YJIbTATAMU OCBOEHUS OBPA3OBATEJILHOM ITPOTPAMMBI

OIIK-1.3: Ucnoab3yeT 6a30Bble 3HAHUS 00OTAHUKH, 300 10T HH, MUKPOOHOJI0T MM, DKOJIOTHH U IOYBOBEICHUS B
npogeccuoHAJIBLHOM 1eITeJIbHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJIA)

Kon HanmeHnoBaHue pa3ieoB U TeM Bup 3a- | Cemectp | YacoB | UcTtounuku | Ilpumeuanue
3aAHATHSA HATHSA / Kypc

Pa3znex 1. [louBoBeneHue Kak HayKa 0 jiece

11 IIOYBOBEJAEHUE KAK HAVKA O IIOYBE. Jlex 1 1 ITepeuens
IIpenmer u 3anaun nouBoBeneHus. Mcropus OCHOBHOM U
IIOYBOBCACHUA. BKJ’[a}I PYCCKHUX YUCHBIX B pa3BUTUC JOIIOJIHUTCIIbH
HaykH. 3HaueHHUEe MIOYBBI B OMOTE€OIIEHO3E. oil yueOHo

1.2 TIOYBOBEJJEHUE KAK HAYKA O ITOYBE. Cp 1 4 [Iepeuens
IIpeamer u 3anaun nousoseneHus. Mcropus OCHOBHOM U
MIOYBOBEACHUA. BKIag pyCcCKUX yUSHBIX B pa3BUTHE JOIOJIHUTENbH
HayKH. 3HaueHHUE ITOYBBI B OMOTE€OIIEHO3E. oil yueOHoii
Paznen 2. O0mue 0cO0EHHOCTH NOYBBI




2.1 OBIIME OCOBEHHOCTHU ITIOUBHI. Jlex ITepeuens
OO61ne 0coOEHHOCTH MOYBbI KaK IPUPOIHOTO OCHOBHOM H
obOpa3oBaHus. JIOTIOJTHUTEIIbH
Craauu 1 061masi cxeMa rno4BooOpa3oBaHuUs. ol yueOHo
MarepuHckas nopoaa. THUITBI MAaTEPUHCKUX TOPOJ. JIUTEpaTypHl,
[TouBeHHBI TPOPUITH, MOIITHOCTD U XapaKTEPUCTUKA HE00X0IUMOM
OTIIeNbHBIX TOpH30HTOB. O003HAUCHNE U ONIMCAHHE JUISL OCBOCHHS
TOPU30HTOB. JIACLIMILINHBI
®dakTopbl MOYBOOOPa30BaHMA. DIIeMEHTapHBIC
MO4YBOOOpPa30BaTEIbHBIE MPOIECCHI. a) OcHOBHas

22 OBIIME OCOBEHHOCTMU ITOYBBI. JIab [Tepeuenn
OO61mue 0coOEHHOCTH MOYBbI KaK IPUPOJIHOTO OCHOBHOM H
00pa3oBaHHsL. JIOTIOJTHUTEIIbH
Cragun 1 o0mas cxema IoYBo0Opa3oOBaHUsl. oil yueOHoI
MarepuHnckas nopoaa. THUITBI MAaTEPUHCKUX TOPOJ. JIUTEpaTypHl,
[TouBeHHBIH TPOQPUITH, MOIITHOCTD U XapaKTEPUCTUKA HEOOX0ANMOI
OT/IEJIbHBIX TOpU30HTOB. O003HAYEHUE U ONHCAHHE JUTSL OCBOCHUS
TOPU30HTOB. JIACLMILIAHBI
®dakTophl MOYBOOOPa30BaHKs. DIIEMEHTaPHBIC
MOYBOOOPA30BATEIBHBIC MPOIIECCHI. a) OcHOBHas

2.3 OBIIME OCOBEHHOCTMU TTOYBBI. Cp [epeuenn
OO1mme 0cOO0EHHOCTH TTOYBHI KaK MIPUPOTHOTO OCHOBHOM 1
00pa3zoBaHusl. JIOTTOJTHUTEIEH
Craauu 1 00111asi cxeMa MmoYBooOpa3oBaHHMS. ol yueOHoO
MarepuHckas nopoaa. THUITBI MAaTEPHUHCKUX TOPOJ. JIUTEPaTypHI,
TTouBeHHBIH PO UITH, MOLITHOCTH U XapaKTEPUCTHUKA HEOOX0ANMO
OTJIeNbHBIX FOpU30HTOB. O003HAaUEHHE U ONUCaHUE JUTSL OCBOCHUS
TOPU30HTOB. JIUCITUTUTAHEL
®dakTophl MOYBOOOPa30BaHKS. DIIEMEHTAPHBIC
MOYBOOOPA30BATEIBHBIC MPOIIECCHI. a) OcHOBHas
Pa3znen 3. Mopdonornueckue u pusuveckne
CBOJiCTBA IOYB

31 MOP®OJIOT'MYECKUE U ®PUBNYECKUE Jlek ITepeuens
CBOWCTBA IOYB. OCHOBHOIi 1
Oxkpacka. ['panysioMeTpHU4ecKuii COCTaB MOYB. JIOTIOTHUTENbH
MeTone ero onpenenerns. Kinaccudukarys movs mo ol yueOHoi
TPaHyJIOMETPUIECKOMY COCTaBy. 3HaUCHUE JUTEPATYPHI,
TPaHyJIOMETPUIECKOTO COCTaBa MOYB. HEOOXO0AUMOi
Crpykrypa nouBbl. TUnbl TOYBEHHOH CTPYKTYPHI. JUIL OCBOCHUS
Bonausrii pexxum u ero perynuposanue. Bo3gymraerit JUCLIUILIIMHBL
PCXKUM ITOYBBI.

TernaoBoii pexum Mmous. a) OcHoBHas
Cro>xeHue nNo4Bbl. BiysitHue MexaHn4ecKoro Jireparypa:
BO3/ICHCTBHS Ha (pU3HUYECKUE TTOKA3aTeNN TOYB. 1.

3.2 MOP®OJIOT'MYECKUE U ®PUBNYECKUE J1ab ITepeuens
CBOWCTBA IOYB. OCHOBHOIi 1
Oxkpacka. ['paHynoMeTpHYecKuil COCTaB IMOYB. JOTIOJTHUTENHH
Mertonsl ero onpeneneHus. Knaccuduxanus nous no oif yueGHOM
rpaHyJIOMETPHYECKOMY COCTaBy. 3HaUEHUE JUTEPATYPHI,
IpaHyJIOMETPUIECKOI0 COCTaBa MOYB. HEO00X0ANMOi
CrpykTypa nouBbl. TUnbl IOYBEHHOH CTPYKTYPHI. JUISL OCBOCHUS
Bongusrii pexxum u ero perynuposanue. Bo3qyrasrit JUCLIMILIIMHBI

PEXXHUM IOYBBI.
TemroBoi pexuM NOYB.

CnoxeHue nouBbl. BiusiHue MeXaHH4ecKoro
BO3/ICHCTBHS HA (PU3HUYECKUE TIOKA3aTeNN OYB.

a) OcHoBHas

JIUTeparypa:
1.




3.3 MOP®OJIOIT'MYECKUE U ®PUSNYECKUE Cp 10 ITepeuens
CBOMCTBA IIOYB. OCHOBHOU U
Oxkpacka. I'panysiomeTpu4ecKuii CoOCTaB MOYB. JIOTIOJTHUTEIIbH
Mertoas ero onpenencHus. Knaccudukaius mo4s no ol yueOHo
TPaHyJIOMETPUIECKOMY COCTaBy. 3HaUECHUE JUTEPATYPHI,
TPaHyJIOMETPUIECKOTO COCTaBa MOYB. HEOOX0ANMO
Crpykrypa no4Bbl. THUIIBI TOYBEHHOH CTPYKTYPHI. JUIsL OCBOCHUS
BonHslii pesxuM 1 ero perynupoBanue. Bo3ayniasii JHCIUTTIINHBI
PEXUM IIOUBBI.

TemnoBoii pe’kxuM MOYB. a) OcHoBHas
CrnoxeHue Mo4BHl. BimsiHIe MEXaHUIECKOTO JMTeparypa:
BO3/ICHCTBHA Ha (U3HYECKUE TTOKA3ATEIIN ITOYB. 1.
Paznen 4. IlouBeHHblii pacTBOp

4.1 IMTOYBEHHbBIN PACTBOP. Jlex 4 ITepeueHn
[TouBeHHBIH nOrIOMAOIINHT KOMIUIEKC. EMKOCTD OCHOBHOM U
rorJIolieHus. Peakiius nouyBeHHOTO pacTBopa. JOTIOJTHUTENBH
Knaccudukanus nous no noxasareinto pH. Tunst oi1 yueOHoii
MIOTJIOICHHSI. JIUTEPaTypHl,

4.2 TIOYBEHHBLIM PACTBOP. JIab 4 [epeuenn
ITouBenHbI# orNOmMArOIINI KOMIIIIEKC. EMKOCTB OCHOBHOM H
norjonieHus. Peakiust HOYBEeHHOTO pacTBOpa. JIOIIOJIHUTEIbH
Knaccudukamus nous o nokasaresnto pH. Tumbt ol yueOHO
HOTJIOIICHHUS. JIUTEPaTypHI,

4.3 ITIOYBEHHBIN PACTBOP. Cp 8 [Tepeuens
ITouBenHbIH norIoOMmAamMui Komiuiekc. EMkocTh OCHOBHOU 1
norsiouieHus. Peakiys HouBeHHOr0 pacTBOpa. JIOIIOJIHUTEIbH
Kunaccudukanus nous no noxasatesnto PH. Tunst ol yueOHoI
HOTJIOIICHHUS. JUTEPATYPHI,
Paznen 5. Kpyropopor nuraTeJibHbIX BellleCTB B
3eMJIee TN

5.1 KPYTOBOPOT ITMTATEJIbHBIX BEIIIECTB B Jlex 4 [Tepeuens
SEMJIEJIEJINU. OCHOBHOU U
IToustue o 1o J0pOoauu 1Mo4B. BI/IZ[I)I IIOYBCHHOT'O JOIIOJIHUTCIIBH
mioxopoaus. OueHkKa KauecTBa o4B 110 UX CBOHCTBaM oi1 yueOHoii
1 TUIOIOPOAHIO JUTEPATYPHI,
McTOYHNKH OPTraHHMYECKOTO BEIECTBa IIOYBBI, UX HEOOXO0AUMOi
(dpakamoHHEIH cocTaB. OcOOEHHOCTH COCTaBa U JUTSL OCBOCHUS
CTpPOEHHS TYMYCOBBIX BelecTB. Opranuueckoe JUCLHUIIIUHBI
BCUICCTBO B PA3JIMYHBIX TUIIAX ITOYB. Hpoueccm
NpEBPAIEHUS] OPrAHMIECKUX OCTATKOB B II0uBe. PoJIb a) OcHoBHas
OpPraHMYECKUX BEUIECTB B IIOYBOOOPA30OBAHUH, JUTeparypa:
TUTOAOPOJIUY M TIUTAHUH PACTEHUH. 1

5.2 KPYTOBOPOT ITMTATEJIbHBIX BEILIECTB B J1ab 4 ITepeuens
S3EMJIEJIEJINU. OCHOBHOU U
ITonsTHE O TWIOIOPOAMK NTOYB. BHIBI TOYBEHHOTO JOTIOJTHUTEIHH
wiogopoaus. OeHKa KauecTBa IMoYB [0 KX CBOWCTBaM ol yueOHoi
Y TUIOIOPOAHIO JUTEPATYPHI,
M cTounukn OpPTaHHUYE€CKOT'0 BCIIECTBA ITOYBBI, UX HCO6XO}1HMOI>’I
(dpakuronnsiii coctaB. OCOOCHHOCTH cocTaBa U ISl OCBOCHHS
CTpPOEHHUS TYMYCOBBIX BemiecTB. Oprannieckoe JUCHHUIIIAHBI

BEILIECTBO B Pa3IMYHBIX TUMaxX 1Mo4B. [Iponecce
MpEeBpaIlCHUS] OPraHUYECKUX OCTATKOB B 1104YBE. PoJib
OpPTaHUYECKUX BEIIECTB B TOYBOOOPA30BAHUH,
IUIOJIOPOJIUM Y MUTaHUU pacTeHuil. Posb
OMOJIOTMYECKOTO a30Ta B MOBBIIICHUH TIJI0JI0POIUS
1mo4BbL. [JTOYBEHHO-MUKPOOHOIOTHYECKHE TPOLIECCHI.

a) OcHoBHast
JUTeparypa:
1.
l'an
xapa H.®.,




53 KPYTI'OBOPOT IMUTATEJIbHBIX BEIIIECTB B Cp Ilepeuens
SEMIJIEAEJIMN. OCHOBHOM U
ToHsTHE O MIOOPOANHU MOYB. BUjibl MOYBEHHOTO JIOTIOJTHUTENBH
mrogopoaus. OneHKa KauecTBa MoYB M0 UX CBOHCTBaM ol yueOHo
1 TUIOIOPOINIO JIATEPATYPHI,
VCTOYHHMKN OPTaHUYECKOTO BEIIECTBA TOYBbI, X HEOOXO0IMMOM
(bpakuonuslil coctaB. OCOGEHHOCTH COCTaBa U JUISL OCBOEHUS
CTPOEHUS TYMYCOBBIX BellecTB. OpraHuuecKkoe JMCIATIMHBI
BELIECTBO B PA3JIMYHBIX TUMAX Mo4YB. [Iporeccht
HpeBpaIleHns OPraHMIECKUX OCTATKOB B IT0YBE. Pob a) OcHoBHas
OpraHUYEeCKHX BEIIECTB B MOYBOOOPA30BAHNUN, JmTeparypa:
IJIOAOPOINH ¥ TUTAHUH pacTeHud. Pois 1
GUOJIOrMYECKOrO a30Ta B MOBLIIIEHUH TUIOI0PO M Tan
1104BEL. [10YBEHHO-MUKPOOHOIOTHYECKHUE ITPOTIECCHL xapa HO.,
Paznen 6. ®opMupoBaHHE NOYB MO PA3HBIMH
THIIAMH PACTHTEILHOCTH

6.1 OOPMUPOBAHUEIIOYBIIOAPA3HBIMU Jlex Ilepeuens
TUITAMU PACTUTEJIBHOCTMU. OCHOBHOU U
VicTopust n3y4eHus JIECHOTO MOYBOBEACHHUS. BKas JOTIOJTHHUTENBH
PYCCKHX YYEHBIX B PA3BUTHE JIECHOTO MOYBOBEIEHUS. oif yueGHOM
JlecHble nOUBBL. TTOYBEI MO KYJIBTYPHBIMH JINTEPATYPHI,
nauanmapTaMu. BiusHue IpeBECHBIX MOPOJ Ha HEe00X0qUMON
dopmupoBanue mMo4B. POPMHUPOBAHKE TTOYB TIO]T JUISL OCBOEHUSI
Pa3HBIMHU TUNaMu JiecoB. OOIIME yCIOBUS JMCIATUIMHEL
NoYBO0OPA30BaHMs. 3aBUCHMOCTH IIOA0PO/IUS TIOYB
OT MEXaHMUYECKOI'0 cOCTaBa U MEPHI 110 €ro a) OcHoBHas
YIYYIIEHUIO. JIUTEpATypa:
TTATHUCTOCTE MOYBEHHOTO MOKPOBA. BiusHue 1.
JIEpEBbEB Ha HAKOIUIEHHWE TYMYCa, BBIIIETaunBaHUE, lan
OIO130JIMBaHKe, OAKUCICHNE. VI3MeHeHNe xapa H.®.,
(U3MYECKUX CBOMCTB IIOYBHI 1101 BIMSHACM KOPHEBOI bopucos b.A.
CHCTEMBI Pa3HBIX IIOPO/I. INTousoBenenune
Jlecnas noctunka. Ee kinaccupuranus. 3HaueHue. C OCHOBAMH
BerpoBanbHO-IOUBEHHBIN KOMIJIEKC, €TO 3HAaUEHUE B T€0JIOTUN:
MOAEPIKAHNH TIIOAO0PONS TIOYB. yueOHMK. —M.:
EcrectBennoe mwionopoaue nous. O6pazoBanue u NHOPA-M,
HAKOILIEHUE T'yMyca. BnusHue TpaBIHUCTBIX 2019. - 352c.
pacTeHni Ha HAKOTUIEHUE TyMycCa M (PM3UKO- [DeKTPOHHBIHA
XUMUYECKUE [T0KA3aTEIU [10YB. pecype]

6.2 O®OPMHUPOBAHUEITIOYBIIOAPA3HBIMU J1a6 [Iepeuens
TUITAMU PACTUTEJIBHOCTMU. OCHOBHOU U
HCTOpI/Iﬂ I/I3y‘ieHl/lﬂ JICCHOT'O ITOYBOBCACHU . BKJ'Ia,U, JOITIOJIHUTCIIbH
PYCCKHUX yYEHBIX B Pa3BHTHE JIECHOTO IIOYBOBEICHHSI. ol yueGHOM
Jlecnbie nouBsl. [10YBEI O KyIBTYPHBIMA JIATEPATYPHI,
nanmmadTamu. BiusHue qpeBeCHBIX TIOPO Ha HEOOXO0IMMOM
dbopmupoBanue nous. PopMHpPOBaHUE [TOYB O] ISl OCBOCHHSI
pa3HblMI/I THUIIAMU JICCOB. O6Illl/le yCﬂOBI/Iﬂ JAUCLUITIINHBI

0YB0OOPa30BaHUA. 3aBUCUMOCTD IUNIOIOPOAHS IOUB
OT MEXaHUUYECKOT'0 COCTaBa U MEpPhL 110 €ro
YIIy4ILIEHHIO.

IIaTHUCTOCTH NOYBEHHOTO NIOKPOBA. BiausHue
JIepEeBbEB HAa HAKOIUICHUE T'yMyca, BhlLeIauyuBaHUE,
OTI0/130/IMBaHKE, TIOAKHCIeHNE. MI3MeHeHNe
(1)1/13H‘{€CKI/IX CBOMCTB MOYBBI o BIUAHHUEM KOpHeBOﬁ
CHUCTCMBbI Pa3HbIX IMOPOI.

Jlecnas mocrunka. Ee knaccndukanus. 3HaueHHe.
BerpoBalibHO-II0YBEHHBII KOMILIEKC, €M0 3HAUE€HUE B
HNOAJEepKaHUY IJI0JOPOAUS IOUB.

EctectBennoe mnogopoaue nous. ObpasoBanue u
HaKOIJICHUE r'yMyca. Bnusinue TPaBAHUCTBIX
pacTeHHi Ha HaKOIJICHHE r'yMyca U (PU3HKO-
XUMU4YECKHE OKA3aTeNU I0YB.

a) OcHoBHast
JIUTeparypa:
1.

T'an
kapa H.®.,
Bopucos b.A.
INouBoBenenue

C OCHOBaMH
Te0JIOTHH:
yueOHHK. —M.:
NH®PA-M,
2019. - 352c.
[OnexTponHbIit

pecypc]




6.3 OGOPMIMPOBAHMUEITOYBIIOAPA3ZHBIMU Cp 42 ITepeuens
TUITAMU PACTUTEJIBHOCTM. OCHOBHOU U
Hcropus uzydeHus JecHOro noyBoBeeHus. Bxian JIOTIOJTHUTEIIbH
PYCCKHX YUEHBIX B Pa3BUTHE JIECHOT'O TOYBOBEICHUSI. oi1 yueOHoI
Jlecusie mouBHEL. [10YBEI MO KYJIBTYPHBIMHU JUTEPATYPHI,
nanamadTamu. BrusHue IpeBeCHBIX MOPOA Ha HEOOX0ANMO
¢hopmupoBanue nous. PopMHUPOBaAHUE [TOYB 10T JUISL OCBOCHHS
Pa3HBIMHU TUIIAMHU JiecoB. OO1IMe yCI0BUS JIACLIMILINHBI
MO4YBO0OPa30BaHUs. 3aBUCUMOCTH I1JI0I0POIUS IIOYB
OT MEXaHMYIECKOTO COCTaBa U MEPHI II0 €TI0 a) OcHoBHas
YIIyqIIEHHIO. JMTeparypa:
[TaTHMCTOCTD MOYBEHHOTO NOKpOBa. Biusaue 1
JIepeBbEB Ha HAKOTUICHHE I'yMyca, BbILIEIaunBaHue, lan
ONOA30JIMBaHME, MOJKHUCIICHUE. MI3MeHeHne xapa H.®.,
(u3nYecKrUX CBOMCTB MOYBHI 10 BIUSTHUEM KOPHEBOH Bopucos B.A.
CHUCTEMBI Pa3HBIX MTOPOI. [TouBoBenenue
Jlecnast moctmika. Ee knaccudukanus. 3HaueHHE. C OCHOBaMu
BeTpoBanpHO-1IOUBEHHBIN KOMILJIEKC, €70 3HAYCHUE B Te0JIOTHH:
MOIJepXKaHUH ITI0JOPOIUS TIOYB. y4eOHUuK. —M.:
EcTecTBeHHoOE mogopoue nous. O6pasoBaHue u HH®PA-M,
HaKoOIUIEHUE TyMyca. BiusiHue TpaBsSHUCTBIX 2019. — 352c.
pacTeHuii Ha HAKOIUICHUE TyMyca U (PU3HKO- [DnexTponHbIit
XUMHUYECKHEe MTOKa3aTeN! OYB. pecypc]
Pa3znen 7. Poub JiecHBIX MO:KAapoB B
NMO0YB000Pa30BaTeILHBIX MpoLeccax

7.1 POJIb JIECHBIX ITOXXAPOB B Jlex 2 [Tepeuens
TTOUBOOBPA3OBATEJIbHBIX TTPOLIECCAX. OCHOBHOM H
PoJb neCHBIX TOKapoB B TeHE3HCE JIECHBIX IOYB. JOTIOJTHUTEIHH

7.2 POJIb JIECHBIX [TIOXAPOB B Cp 10 [epeuenn
TTOUYBOOBPA3OBATEJIBHBIX ITTPOLIECCAX. OCHOBHOM H
Ponb necHBIX 10’)KapOB B reHE3UCE JIECHBIX MTOYB. JIOTIOJTHUTEIIbH
Paznen 8. Bausinue pyook Ha
No4YB000pa3oBaTe/bHbIE MPOLECCHI

8.1 BJIMAHUE PYBOK HA Jlex 2 [Tepeuens
TTOYBOOBPA30OBATEJIbHBIE [MTPOLIECCHI. OCHOBHOM H
Bunusinue py6ok u nopyOOUHBIX OCTaTKOB HA JIOIIOJIHUTEIbH
TUIOAOPOJIUE JIECHBIX ITOYB. ol yueOHoi

8.2 BJIMAHUE PYBOK HA Cp 10 [Tepeuens
TTOYBOOBPA30OBATEJIbHBIE [MTPOLIECCHI. OCHOBHOM H
Bunusinue py6ok u nopyOOUHBIX OCTaTKOB HA JIOIIOJIHUTEIbH
TUIOAOPOIUE JIECHBIX ITOYB. ol yueOHoi
Pa3nes 9. Binsinue ;kMBBIX OPraHU3MOB Ha
Nno4yB0o0pa3oBaTe/bHbIE NPOLECChI

9.1 BJIMSAHUE XUBbIX OPTAHU3MOB HA Jlex 3 Iepeuenn
TTOUBOOBPA3OBATEJIbHBIE ITPOLIECCEHI. OCHOBHOM 1
Bnustaue Bogopocneit, rpu0oB u OakTepuii Ha JOTIOJTHUTENHH
mo4BooOpa3oBaTeIbHbIC NMpolecchl. [TouBeHHas ol yueOHo
¢ayna. Posns Mukpo- u makpodayHsl B JIUTEpaTypHl,
M04YBO00OPA30BaTENBHBIX Mponeccax. OOuTaTeny Nous HE00X0IMMOH
— BPEIUTENH JPEBECHBIX U KYyCTaPHUKOBBIX IMTOPOJI. JUTSL OCBOCHUS

9.2 BJIMSHUE XUBbBIX OPTAHU3MOB HA Jlab 3 IepeueHn
TTOYBOOBPA30OBATEJIbHBIE [TPOLIECCHI. OCHOBHOM H
BrustHue Bogopocieit, rpu6oB u OakTepuil Ha JOTIOJTHUTEITHH
Mo4YBOOOpa3oBaTeIbHbIC NMpoliecchl. [TouBeHHas ol yueOHoO
¢ayna. Posns Mukpo- u makpodayHsl B JIUTEpaTypHl,
M04YBO00OPA30BaTENBHBIX Mponeccax. OOUTaTeny NouB HE00X0IMMOH
— BPEIUTENH JPEBECHBIX U KYyCTaPHUKOBBIX IMMOPOJI. JUTSL OCBOCHUS

9.3 BJIMSHUE XUBbBIX OPTAHU3MOB HA Cp 10 Ilepeuenn
TTOYBOOBPA30OBATEJIbHBIE [TPOLIECCBI. OCHOBHOM H
BnustHue Bogopoceit, rpu6oB u OakTepuil Ha JOTIOJTHUTEITHH
Mo4YBo0Opa3oBaTeIbHbIC Mpoliecchl. [TouBeHHas ol yueOHo
(dayna. Ponb MuKpo- 1 MakpodayHbI B JIUTEPaTypHI,
MoYBO0OOpa30BaTENbHBIX Tpoleccax. OdurTarean No4Ys HE00X0IUMOM

— BpSAUTCIIN APEBECHBIX U KyCTApHUKOBBIX ITOPOA.

JJIs1 OCBOCHUA

Paznen 10. ArporexHnyeckue MeponpusiTusi Ha
TeppUTOPHAX 00bEKTOB JAHAAPTHOrO AN3aiiHa




10.1 ATPOTEXHUYECKUWE MEPOITPUATUA HA JIab 2 4 IlepeueHn
TEPPUTOPUAX OFBEKTOB JIAHAITA®THOI' O OCHOBHOW U
I[I/BAﬁHA. JIOTIOJTHUTEIIbH
Opranu3anus pesibeda Ha HApY IIICHHBIX TEPPUTOPHUSIX. ol yueOHo
ArpoTexHHUYecKas MOATOTOBKA Ha TEPPUTOPHIX JUTEPATYPHI,
CaJI0BO-TTIAPKOBBIX 00BEKTOB. OCOOCHHOCTH HE00X0IUMOM
MOJITOTOBKY MOYBKI B CBSA3H C JAHIIIAQTHBIM JUTSL OCBOCHUS
o0yctpoiictBoM. I'pyHTBI. THIIBI TPYHTOB, JUCIUTUIAHBI
HCIOJB3YEMBIX B TOPOJICKOM CaJI0BO-MIAPKOBOM
CTPOUTENLCTBE. a) OcHoBHas

10.2 ATPOTEXHUYECKUWE MEPOITPUATUSA HA Cp 2 15 [Tepeuenn
TEPPUTOPUAX OFBEKTOB JIAHAITA®THOT' O OCHOBHOW U
,Z[I/BAﬁHA. JIOTIOJIHUTEIbH
Opranu3zanus penbeda Ha HapyIIEHHBIX TEPPUTOPHUSIX. oi1 yueOHoIH
ArpoTexHHUYecKas MOATOTOBKA Ha TEPPUTOPHIX JUTEPATYPHI,
CaJI0BO-TTIAPKOBBIX 00BEKTOB. OCOOCHHOCTH HE00X0IUMOT
MOATOTOBKHU MOYBHI B CBSA3H C JaHIIIA(QTHBEIM JUTSL OCBOCHUS
o0yctpoiictBoM. I'pyHTBL. THIBI TPYHTOB, JUCIUTUIAHBI
HCIIOJB3YEMBIX B TOPOJICKOM CaI0BO-MIAPKOBOM
CTPOUTEIILCTBE. a) OcHOBHas
Pa3neu 11. IloaroroBka K 3K3aMeHy

111 TTIOYBOBEJEHUE DK3aMeH 2 27 IIepeuens

5. OHEHOYHBIE MATEPHAJIBI VIS MTPOBEJEHUS TEKYIIEA U TIPOMEXKYTOUYHOMW ATTECTAIIUA

5.1. OneHoYHBbIe MaTepPUAJIBI IJIsl MPOBeeHUs] TeKYlIel aTTecTallu

JI7s TeKy11ero KOHTPOJIs MPeTyCMOTPEHO MPOBEIEHNE KOHTPOJIBHBIX pa0doT, 3a0JTHEHUE TAaOJIUII, BBIIIOJIHEHUE PUCYHKOB B
anp0oMe, BEITIOTHEHHE 33JaHUH Ha TaOOPAaTOPHBIX 3aHATHAX H JIP.

TeMBbI U1l TOATOTOBKH KOHTPOJIBHBIX paboT:

BBeneHue B Io4BoOBeIeHUE

. [IpeameT u 3aa9 MOYBOBEICHHUS.

. [onsTHE O TIOYBE, €€ CTPOCHNUH, CBOUCTBAX.

. UcTopus pa3sutus nousoBeeHus. 3Hauenue pabort B.B.Jlokyuaesa.
. Cragun u obmas cxema Io4BooOpa3oBaHusl.

. [TouBa kak 0co6oe (OHOKOCHOE) MPUPOTHOE TEIIO.

. [ToHATHE TOYBEHHOTO TMPOQUIS.

. Mopdonorudeckue Npu3Haky IOYBEHHOTO IPOQUIISL.

~NOoO Ok WwN B

®dakTophl MOYBOOOPA3OBAHUS

1. TTouBooOpa3ytomiue nopoasl. BeiBeTpuBanue.

2. T'opHele Topoabl 1 penbed Kak GpakTopsl TOYBOOOpa3OBaHUS.

3. Knnumar kak ¢aktop mouBooOpa3oBaHus.

4. )KvBble OPraHU3MBI, HX POJIb B IOYBOOOPA30BaHHH U CO3AaHUH IIJIOAOPOINS.

CocraB OYBbI

1. I'panynomerpudeckuii cocTas nous. Kiraccuduxanus mods o rpaHyI0-MeTpHIECKOMY COCTaBy. BimstHne
IPaHyJIOMETPUYECKOIO COCTaBa Ha CBOMCTBA I10YB.

2. ®uznueckue cBoicTBa MoUBbl. CTPYKTYpa ITOYBHI.

3. Xumnuecknit cocraB no4s. CopepkaHHe XUMHUECKUX 3JIEMEHTOB B TIOPOJAX U MOYBE.

4. Opranudeckoe BEIeCTBO NMOYBHI, cOCTaB. OCHOBHBIE KOMIIOHEHTHI T'yMyca.

5. IlouBeHHas BiIara ¥ BOAOYAEPKUBAIOIINE CBONHCTBA MOYBHI. THIIBI BOJHOTO PeXKUMa.

ITnogopoaue no4Bsl

1. IInonopoane MOUBEI.

2. Bunp! uiogopoausi.

3. Bocpou3BoACTBO TTOYBEHHOTO TUIOIOPOIHS.

Tunsl MOYB U UX OXpaHa

1. Knaccudukanus mous.

2. OcHoBHBIE THITHI TTOYB B Poccun u Ha Tepputopun OsiBmero CCCP.
3. Oxpana no4B. Dpo3usi © Mepbl OOPHOBI C HEM.

4. Menuopauus o4s.

IMonnepxanne CBOMCTB TOYBBI
1. MecTo pacTeHHEBOACTBA B CHCTEME OOTAaHMYECKUX HAyK U €T0 3a1adH.




2. XuMHuecKkoe 000CHOBaHNE HEOOXOIUMOCTH CEBOOOOPOTOB.

3. ®u3nvecKoe U IKOHOMHYECKOE 000CHOBaHHE HEOOXOIUMOCTH CBOOOOPOTOB.
4. buonornaeckoe 000CHOBaHHE HEOOXOIHMOCTHU CEBOOOOPOTOB.

5. Buasl MUHepaIbHBIX YI00peHuil. PacueT HOPM HX BHECEHHUSI.

Pa3nooOpa3sue KyJIbTypHBIX U COPHBIX PacTeHU

1. TToneBbie KyJNBTYphL. 3JaKH MIEPBOU TPYIIIIHI.

2. [Tonessie KynbTyphl. "Xiie6a" BTOPOW FPYIIIIHI.

3. 3epHOGOOOBEIE.

4. OBOIIHBIE KYJIbTYPHL.

5. I11010BbBIE KYJIBTYPHI.

6. Copnbie pactenus. buonornueckue cpoiictBa. Heo0xo1mMocTs 60pbOBI ¢ HUMH.

3AJIAYM no Teme "MexaHUUeCKUil COCTaB U CTPYKTypa MO4B"

1. [TouBa ¢popmupyeTCs MO MOJIOTOM XBOWHOTIO Jieca. JlaliTe XxapakTepUCTHKY IIOYBE U BOJHOMY PEXHUMY B HEil, eciiu
cojiep)KaHue TNIMHUCTHIX YacTull B mouse 20%, o0bemubIii Bec 1,0 T.

2. ITouBa ¢hopmupyeTCs MO MOWMEHHBIM JIyroM. [laliTe XapaKTEepUCTHKY MIOYBE U BOJHOMY PEXKHUMY B HEHl, eciiu
cojiepKaHue TJIMHUCTBIX YacTHll B TouBe 35%, o0beMHbIi Bec 1,2T.

3. ITouBa popMupyercs 01 CyXOI0IbHBIM JIyroM. JlaiiTe XapakTepUCTUKY IOUBE, €CIIU COAEP)KaHUe TIMHUCTBIX YacTUIl B
nouse 25%, o6beMHbIH Bec 1,1 r. Kak MOXKHO 0XapaKTepHU30BaTh TEINIOBON PEXUM NP 3TUX YCIOBUIX?

4. I'nuHMCTHIX YacTull B mouBe 45%, B OKkpacke npeodiaaarT roiayooBaTeie yyacTku. PopMHpYETCs OYBa MO/
CMEIIaHHBIM JiecoM. JlaliTe XapakTepHUCTHKY ITOYBE U BOJHOMY PEXHUMY BHEH.

5. ITouBa popmupyeTcs Mo HU3MEHHBIM SIPYCOM C U30BITOYHBIM YBIa)KHeHHEM. KaknMu XapakTepucTuKaMu

M0YBOOOPa30BaTEIbHBIX IIPOIIECCOB OHA OYIET OTIHYATHCS? KaKOB pexXUM BIaXXHOCTH U TEIIOBOM peskuM. Kakoi, mo-BameMy
MHEHHIO, MOKET OBITh MEXaHUYECKHI COCTAB U CJIOKEHHUE ITUX MOYB?

IIprMeps! O1IeHOYHBIX MaTEPHUAJIOB IS IPOBECHUS TEKYyIel aTTeCTallii IPUBEACHBI B IPUJIOKEHUH 1.

5.2. OueHo4Hble MaTePHUAJIBI IJIsl MPOBEAEHUS MPOMEKYTOUHOI aTTecTaAMU

[IepedyeHs TeM AJi MOATOTOBKH K 3K3aMEHY

. IIpenmer u 3a1a4u IOYBOBEICHHUS.

. IlonsiTue o nouse, ee CTPOCHUHU, CBOHCTBAX.

. Uctopus pa3sutus noyBoBeeHus. 3nauenue pabor B.B.J/loky4aesa.

. Cragum u 001mas cxeMa mo4Boo0Opa3oBaHusl.

. [TouBa kak oco6oe (OMOKOCHOE) MPUPOTHOE TEIIO.

. ITouBenHsIH npoduins. Mopdoaoruueckre NpU3HAKU OYBEHHOTO IPOQIIIS.

. [TouBooOpasyromue nopoasl. BeiBeTprBanue. 'opHbIe mopoab! u penbed Kak GakTopsl MOYBOOOPA3OBAHMSL.
. Kitumat kxak ¢aktop mo4yBooOpa3OBaHusI.

. JKuBble OpraHu3Msl, UX POJIb B IOYBOOOPA30BAHUY U CO3JaHUHU IUIOAOPOIUSL.

10. I'panynomMerpuyeckuii coctas mous. Kinaccuduxariys mous no rpaHyIo-MeTpHIECKOMY COCTaBy. BiusHue
rpaHyJIOMETPUYECKOT0 COCTaBa Ha CBOWCTBA MOYB.

11. ®usnueckne cBoiicTBa MOYBEL. CTPYKTypa IMOYBBI.

12. Xumunueckuii cocras nous. CoaepkaHue XMMUUYECKUX JIEMEHTOB B IOPOJaxX U MOYBE.

13. Opranudeckoe BEIIECTBO MMOYBHI, cocTaB. OCHOBHBIE KOMIIOHEHTHI TyMYca.

14. TTouBeHHas Biara ¥ BOAOYJECP>KHUBAIOIINE CBOWCTBA MOYBEL. THIIBI BOJHOIO PEeKUMa.

15. IInoxgopoaue noussl. Buas! mionopoaus. Bocnpon3BoacTBo NOYBEHHOIO MI0JOPOIHS.

16. Knaccudukanus mous. OCHOBHBIE THIIBI TOYB B Poccuu u Ha Tepputopun ObiBiiero CCCP.
17. Oxpana nouB. Dpo3ust 1 Mepbl O0pHOBI ¢ Hell. Menuopanus Moyus.

18. MecTo pacTeHHEBOICTBA B CHCTeMe OOTaHHMUECKHUX HAayK U €ro 3aJauu.

19. Xumudeckoe 000CHOBaHKHE HEOOXOIUMOCTH CEBOOOOPOTOB.

20. ®usnveckoe U IKOHOMHUIECKOE 000CHOBAHHE HEOOXOIUMOCTH CBOOOOPOTOB.

21. bronoruyeckoe 000CHOBaHHE HEOOXOAMMOCTH CEBOOOOPOTOB.

22. Bunbsl MUHEpanbHBIX YOOOpeHuid. PacueT HOPM HX BHECEHUS.

23. [oneBble KyIbTYPHI. 37TaKW IEPBOM TPYIIIBL.

24. Tloneble KynbTYpHL. "Xneba" BTOPOi rpyIIbL.

25. 3epH06060BEIE.

26. OBOUIHBIE KYJIBTYPHI.

27. TInonoBbIe KyJIBTYPHI.

28. Copuble pacteHus. buonorndeckue cBoiictBa. HeooxoaumocTh 00pbOBI ¢ HUMHU.

OO ~NO OIS, WN -

HpI/IMGpI)I OLCHOYHBIX MAaTCPHUAJIOB JJIA IPOBECACHUA HpOME)KyTO‘IHOﬁ aTTCCTAalluu NIPUBCACHBI B IIPUJIOKCHU N 1.

6. YU EBHO-METOANUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHbBI (MOAY JIS)
6.1. PekoMenayemas Jutepatypa

(OcHoBHast:
["amxapa H.®., bopucos b.A. IlouBoBenenue ¢ ocHoBamu reojoruu: yueOnuk. M.: UHOPA-M, 2019. — 352 c. [DnextponHslii pecypc]| Pexum
Imoctyma: http://znanium.com/catalog/product/1005671



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

JlomonHUTEIbHAS

1. Apxunosa T.B., Bamenko .M., Konnues B.C. 3ansaTusi 10 MOYBOBEICHUIO, PEKYJBbTUBALKKA M MEIHOpALUH JaHAmadra: ydeOHoe
moco6ue. M.: MIIT'Y, 2018. - 56 c. [DnexrponHslii pecypc] Pexxum mocryma: http://znanium.com/catalog/product/1020584

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

3. Top6suieBa A.U., Bopoobes B.b., [Terpockuii E.W. TlouBoBenenue: Yueonoe mocodue. M.: HUL| UH®PA-M; MH.: Hog. 3Hanue, 2014 -
400 c. [DnekrponHsIit pecype] Pexum mocryna: http://znanium.com/catalog/product/413111

4. TIlamaciok, O.10., Tapanuyk A.B., Conory6 H.C. IlouBoBeneHue B jJeCHOM Xo3siicTBe: yueOHOoe mocobue. MuHck: PecnyOnukanckui

pHCTHTYT — mpodeccuonHambHOoro  obpasoanms  (PUIIO), 2016. - 332 ¢ [Onextponuslii  pecypc] Pexum  mocryma:
http://www.iprbookshop.ru/67716.html

6.2. Ilepeyens pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOM ceTn ""UHTepHeT"

1. ®akynprer nouBoBeaenuss MI'Y https://soil.msu.ru/
2. MuHuCTEpCTBO CcellbcKoro xo3siicTBa Poccuiickoit denepannu Beepoccuiickuit HUU 3emnenenus u 3amutel nous ot 3po3uu OO0 "Penakuus
prypHaia "3emienenne” http://jurzemledelie.ru/

6.3.1 IlepeueHb MpOrpaMMHOro odecnevyeHust



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/

6.3.1.1 | Microsoft Windows 10 Enterprise

6.3.1.2 | Microsoft Office npodeccuonansusiii mmoc 2013

6.3.1.3 | Kaspersky Endpoint Security 10 ms Windows

6.3.1.4| Adobe Reader XI (11.0.13) - Russian

6.3.1.5| Google Chrome

6.3.1.6 | WinDjView

6.3.2 CoBpeMenHbIe MpodeccCHOHATBHBIE 623l TAHHBIX N HH(PpOPMAIHOHHEIE CIPABOYHBIE CHCTEMBI

6.3.2.1 | OBC «ZNANIUM.COM»

6.3.2.2 | OBC «IOPAUT»

6.3.2.3| OBC «YHuBepcuTercKas OMOIHOTEKa OHJIAHH)

6.3.2.4 | OBC IPRbooks

6.3.2.5| OBC «JIaup»

6.3.2.6 | 35C BOOK.ru

6.3.2.7| O3BC TeI'Y

6.3.2.8 | Hayunas snexrponnas 6ubiaunorexa eLIBRARY.RU (nonmnucka Ha xypHabl)

6.4 O6pa3oBaTe/ibHbIE TEXHOJOTHH

6.4.1 | TexHOJIOTHH Pa3BUTHS KPUTHYECKOTO MBIIILICHHSI

6.4.2 | AKTUBHOE CITyIllIaHUE

6.4.3 | UadopManinoHHO — KOMMYHHKAIIMOHHAS TEXHOJIOTHSI

6.4.4 | T'pymnmoBbie TEXHOJIOTUH

6.4.5 | UccnenoBaTenbcKre METObI B 00YUCHUN

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCIHUIIIMHBI (MOAY JIS)

Ayautopus O6opynoBanue
5-312 MYJIbTUMEIUIHBIAN KOMIUIEKC, IEPEHOCHOH HOYTOYK, yueOHas MeOelb
5-316 MYJIbTUMEIUHHBIA KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHas MeOerb
5-318 MYJBTUMEIUWHBIA KOMILIEKC, TIEPEHOCHOW HOYTOYK, yueOHast MmeOerns

5-322 MuKpockoIel, Teaesuzop JVC2134/F3/DM3, suneomaruurodon, JVC, Teanesuzop 3D Samsung UE
40D6100,mepeHoCcHO# MyITbTHMEIUWHBIA KOMIUIEKC, TEPEHOCHON HOYTOYK, yueOHast MmeOenb

5-324 MHKPOCKOIIBI , TEPMOCTAT, LEHTpU(yTa, XOJOUIbHUK «HHHAPY», ITEKTPOIUIUTKH, CTEPHUIIN3ATOP, BECHI
TOPCHOHHBIC, CBETHJIBHUKH HACTOJIbHBIC, KA CYIIMIbHBIN, OaHS KOMOMHHPOBAHHAs, IEPEHOCHOMN
MYJIbTUMEAUNHHBIN KOMIUIEKC, IEPEHOCHOM HOYTOYK, yueOHast MeOenb

8. METOAUYECKHUE MATEPHUAJIBI JJI51 OBYYAIOIUXCS 11O OCBOEHNIO JUCIHUIIINHBI

METOJUYECKUE YKA3AHUNS 11O ITPOBEAEHIIO JIABOPATOPHBIX PABOT

Pa6ota 1. KITACCUDUKAILIMA IT0YB ITO MEXAHUYECKOMY COCTABY

Krnaccugukarys mous no MEXaHH4eCKOMY COCTaBy OCHOBaHa Ha COICPIKAaHHUH B IOYBAX (PU3HMUSCKON IJIMHBL, T.€. YACTHIIL C
pa3zmepamu < 0.01 mm.

Kiaccudukarus movs moa30JIUCTOrO THITa HOYBOOOPa30BaHUs 10 MEXaHUIECKOMY COCTaBY

(H.A. Kaunnckwuii, 1958)

HasBaHue 1o4Bsl 10 MEXaHUYECKOMY COCTaBY Cogepxanue pu3nueckoil ruHbI B %

ITecox pBIXIIBIH 0-5

[Tecox cBsi3HBII 5-10

CynecuaHnas 10 -20

Jlerxkocyrmunucras 20 -30

Cpenuecyrnunaucras 30 - 40

Tsoxenocyrnuauctast 40 -50

JlerkornuHuCcTAas 50 -65

Cpenuernunucras 65 -80

Tsoxenornuauctas > 80

IIpenBapuTeabHO OLCHUTH MEXaHUYECKUI COCTAB TOYBBI BO3MOIKHO YK€ B IIOJICBBIX YCIOBHUIX TaK HA3bIBAEMBIM MOKPBIM METOIOM.
J51st 5TOTO HY’KHO B3Th HEMHOTO ITOYBbI, HAMOYHTD U TIOMBITATHCS CKATaTh U3 Hee MHYpP. OKOHYATEIbHOE YTOUHEHUE
MEXaHHYECKOTO COCTaBa IMOYBBI MPOUCXOJNT B KaMepalbHBIN MEpHOJI MyTeM J1abopaTopHOro aHanm3a. OOIiee Ha3BaHHE MOYBHI
JlaeTcsl IO JaHHBIM MEXaHMUYECKOTo aHanu3a BepxHero ropusonTta (0 - 0.25cm).

MexaHn4ecKuil COCTaB MOYBBI UMEET OOJIBIIOE 3HAUCHHE IJIS CENbCKOr0 X03siicTBa. [I0UBEI mecyaHble U cylecuaHble JeTKO
MO0 TCS 00pabOTKe, MO3TOMY MX Ha3bIBAIOT JIerKUMH. OHU 00J1aJal0T XOPOILIEeH BOJAONPOHHUIIAEMOCTHI0, OBICTPO MPOrPEBAIOTCS,
HO XapaKTePHU3YIOTCSI HU3KOH BIIaroeMKOCTHI0. JIerkue moYBsl OCHEI T'yMYyCOM U 3JIEMEHTaMH IUTaHUs, CHIIbHEE MOJBEPIKCHEI
9PO3HUU.

TsOKeNmOoCYTIIMHUCTBIE Y TIIMHUCTHIE TIOYBBI OTIMYAIOTCS BEICOKOH BIIarOeMKOCThIO, Ooraue rymycoMm. O0paboTka STUX 1mouB TpeOyer




0OJIBLINX SHEPIeTHUECKHUX 3aTPaT, IO3TOMY MX Ha3bIBAIOT TsDKEJIbIMU. OHU UMEIOT c1a0y10 BOJOIIPOHUIIAEMOCTh, 00pa3yIoT KOPKY,
OTJIMYAIOTCS] HEOJIArONPUATHBIMU BO3JYIIHBIM U TEIUIOBBIM peXuMaMu. JIydIinM KOMIUIEKCOM CBOMCTB 00J1aat0T
JIETKOCYTJIMHUCTBIE M CPEIHECYTIMHUCTHIE MIOYBBI, XOTS JJI HEKOTOPBIX KYJIbTYp O0siee NpeIIIOYTHTENIbHbI CyIIeCUaHble TTOYBbI
(xapTodenb 1 MHOTHE IPYTHe OBOIIHBIE KYJIBETYPHI).

KonTponbabie BOIpoCcs

1. Yrto Takoe MexaHUYECKUW cocTaB MouBbl? Kakie MUHEPAJIbI OMPEACISIOT MEXaHHUECKHI COCTaB MOYBBI?

2. Knaccudukanus mo4s o MEXaHH4eCKOMY COCTaBY?

3. KakoBo COOTHOIIIEHNE TIIMHHUCTHIX U MTECYAHbIX YaCTHUI] B [I0YBAX PA3HBIX 110 MEXaHUIECKOMY COCTaBy?

4. Kakumu cBoiicTBaMu 00Ja1at0T JIETKUE U TSDKEJIbIE MTOYBBI I10 MEXaHHYECKOMY COCTaBYy?

5. Mepsl 110 yJIy4IICHUIO MEXaHHYECKOT0 COCTaBa MOYBbI?

OIIPEJIEJIEHUE COJEPXXAHUWS ®U3UUYECKOU I'JIMHBI B [IOYBE METOAOM ®UIIATOBA

Meron dunaToBa — camblii IPOCTON JOCTYITHBIH KOJIHMYECTBEHHBIM METO I onpeieeH s Gpu3niaeckoil rauubl. OH OCHOBAaH Ha
KOAryJIAIMH MEJbYaNIIIuX MEXaHUYCCKUX 3JIEMEHTOB U YBEIIMUCHHUS BCIICICTBUE ITOTO 0ObeMa IMOYBHI.

Ienb paboTHI: ONpEeIUTh COECpKaHNE (PU3HMUECKON TITHHBI B HCCIIEAYEMOM IMOYBE U 1aTh HA3BAHHE MIOYBHI 110 MEXaHUYECKOMY
COCTaBy.

O6opymoBaHKE U PEAKTHBBI: 00pa3el] Mo4BbI, HA0OP CUT, BECHI C pa3HOBECAMH, IIECTHK, CTYTIKa, FpalyupoBaHHas npobupka, H20
(muct.), CaCI2 (1 H), gyacel, TuHelKa.

Xon paOboTshI:

1. Pa3MesbuuTh MTOYBY B CTYIIKE.

2. OrMepuTtsh 50 1 pazMenbYeHHOM MOYBBI, POCESITH MOYBY Yepe3 CUTO ¢ JUaMeTpoM oTBepcTHii 0,5 Mm.

3. B3BecuTh NPOCESHHBII MEIIKO3EM U OIIPENCIUTh IPOLIGHTHOE COJIEp KaHie MEJIKO3eMa B UCCIIey MO MTOYBe.

4. B poOupKy 3achIaTh 1 MJI HCCIIEyeMOTo Melko3eMa, 3aIuTh 6 MiT AucT, Bojbl, 106aButh 1 M CaCl2.

5. [TocTaBUTH MOYBY OTCTanBaThCs 30 MUH.

6.0Onpenenuts npupaiieHue 00bemMa mouBbI

7. OnpenenuTs cofepxaHUe INIMHBL B MEJIKO3€eMe 110 TabJIuIle:

VBenny. o6bpema (Mi1) Conepx. rimHbI (%) YBenud. oobeMa (Mir) Copnepx. riunsl (%)
4 90 2 45
3.5 80 15 34
3 67 1 23
25 57 0.5 11

8. OHpC}J,CJ]I/ITL COACPIKaHNC IVIMHBI B IIOYBE U JaTh HA3BAHUEC ITOYBBI IO MEXaHNYCCKOMY COCTaBYy.
9. C,I[eJIaTL BBIBOJIbI O TNIOAOPOJAHH MMOYBEBI C TOYKH 3PpCHUA MEXaHUYCCKOT'O COCTaBa.

KonTtponbHble BOIIPOCH

1. Ha yem ocHoBaHa KiaccU(HKAIU MTOYB 110 MEXaHHUYECKOMY COCTaBy?
2 MeTopl yIy4IIeHHS JISTKUX TOYB.

3. MeToap! yny4lIeH!s TSKEIbIX IOYB.

4 Kakue mouBsl Mo MexaHHYEeCKOMY COCTaBy Hanbosiee IeHHBIE?

5. Kakumu cBoiicTBamMu O6JIa,[laIOT IIOYBBI Pa3HOTIO MEXaHUYECKOTO cocrapa?

OIIPEAEJIEHME MEXAHMYECKOI'O COCTABA IIOYBbI BU3YAJIBHBIM METO/IOM.

O6opynoBaHNe U MaTepPHANEI: 00pa3Ibl TOYBEL, (paphopoBas YallKa, BOAA.

Xox paboTel

W3 ka)xJ0ro reHeTHYeCKOro ropu3oHTa 6epyT HEOOIIBIIYIO TPOOY MOYBKI M YBIAXKHSIOT €€ HEOOJIBIIUM KOJIMYECTBOM BOJIBL, YTO ObI
NpUAaTh €1 KOHCUCTEHIUIO I'yCTOH nacTol. [IouBy packaThIBalOT B IIHYP U ONPENEIAI0T MEXaHUYECKUM COCTaB Kak MOKa3aHO Ha
MIPEUIOKEHHOM MpernoaaBareiaeM pucyHke (cm. [lpunoxkenue 2, puc. 1).

Pa6ora 2. OIIPEJJEJIEHUE ATPETATHOI'O COCTABA TTOYBbI

MexaHn4yecKHe PJIEMEHTEI MOTYT HAXOAUTHCA B IIOYBC KaK B CBO60}1HOM, TakK U CBA3aHHOM COCTOsSHHUHU, KOT'JIa OHHU COCAUHCHBI B
CTPYKTYPHBIE OTAEIHLHOCTH - arperarThl pa3lIndHoi GOpMBIL, pa3MepoB 1 IPOYHOCTU. KpyITHbIE arperatsl MOTYT pa3pyIlaThes IpH
MEXaHHYECKOM YCHIIMU Ha MEXaHHYECKHE JIEMEHTHI U 00Jiee MeJIKHe arperatbl. ArperaTHbI COCTaB - BayKHEHIIast
XapaKTepUCTHKa MOoYBbl. OT HEro 3aBHCAT MHOTHE CBOWCTBA MOYBBI, B TOM YHCIIE U ee miogopoaue. [loaToMy u3ydeHue
arperaTHoro COCTaBa SBJISIETCS HEOOXOIMMBIM ITAIIOM HCCIIEOBaHUS ITOYBHIL.

Iesb pabOTHI: OIICHUTS IIII0OPOIUE TIOUBBI C TOUKH 3PEHHSI arperaTHOro COCTaBa.

O6opymoBaHWMe U PEaKTHBBI: HAOOP CHT, BECHI C Pa3HOBECAMHU, KaJIbKYJISTOP.

ITopsnox paGoTHL:

1. B3sate 100 r mouBs! ¢ TouHocThIO 10 0.1 T

2. IIpocesiTh HaBeCKy 4yepe3 HAOOP CHT.

3. B3Becuth cTpyKTypHbIC (PpaKIMK U 3aMIUCATh UX pasMep.

4. PaccunTaTh NPOICHTHOE COACPIKAHKE B MTOYBE CTPYKTYPHBIX (HpaKiuii.

5. CpaBHHTB MMOJTyYCHHBIC JJAHHBIC C pE3yJIbTaTaMH aHajK3a TPaHyJIOMETPHIECKOTO COCTaBa IIOYBHI.

C al“pOl'IpOPI3BOJ.'[CTBeHHOI>i TOYKH 3pCHUA HauoOoce HOEHHBI CTPYKTYPHBIC OTACIIbHOCTHU IOYBBI pa3MEPOM OT 1 a0 5 MM. HOBTOMy




ClIeIyeT BBIYHCINTH IPOLEHTHOE COJEPkKAHNE B IOUBE arperaToB 3TOro paMepa. Xopouo OCTPYKTYPEHHBIE TOYBEI COAEPIKAT
arperaToB pa3mepoM oT 1 1o 5 mm 6onee 80 %. Menee octpykrypenHsie - ot 50 10 80 %, mroxo ocTpykrypeHHbIe - MeHee 50 %.
ITouBbl OYTH GECCTPYKTYPHBL IPU COAEPKAHUU YKa3aHHOU dpaknuu 10 10 %. Eciu npeobnanarot Gpakiuu ¢ pasmMepom
arperatoB 6oiiee 10 MM, TO Takas ouBa Ha3bIBaeTCs MbIOUCTOM. [Ipu npeodnananuu ppakuuu menee 0,25 MM mouBa upe3mMepHO
pacrblIeHa.

®dopma 3anuCcH pe3yIbTaTOB:
Pa3meps! ppakuuu (MM)

Bec ¢pakuuu (1)

Honst ppaxiuu (%)

Cpennee apupmeTnieckoe
OtHocuTeabHas omuoKa
OcCTpyKTypeHHOCTb 1TOUBHI (%)

6. CI[CJ'IS.TI) BBIBOJ O INIOJOPOAXH ITOYBBI C TOYKH 3pE€HUS arperaTHoro cocrasa.

KOHTpOIbHBIE BOIIPOCHI:

1. Yrto Takoe moYBEHHas CTPYKTypa?

2. Kak knaccuuuupyeTcs mousa 1o arperaTHOMy COCTaBy?

3. CrnoxeHue, HOpO3HOCTh, YTO 03HAYAIOT 3T TEPMUHBI?

4. Kakue ycioBHs CIOCOOCTBYIOT MOJIICPKAHUIO MEITKOKOMKOBATOM CTPYKTYPhI?
5. MeponpusTHs 0 COXpaHEHUIO U YIyUIIEHUIO TOYBEHHON CTPYKTYPHI.

Pa6ora 3. OIIPEJIEJIEHUE pH BOTHOM BBITSIKKH KOJIOPUMETPUYECKUM METOJOM

CreneHb KUCIOTHOCTH SIBJISIETCS BaXKHOM XapaKTEPUCTUKON XMMHUECKUX CBOHCTB o4YB. OHa olpesessieTcs B CyCIeH3UsX,
IIOJIyYEHHBIX IIPU B30AITHIBAHUH MTOYB C BOJOHU (aKTyasbHast KUCIOTHOCTD) WK pactBopoM KC1 (oOMeHHast KUCIIOTHOCTS), U
BhIpakaercs B enuHunax pH. ITo cTeneHy KMCIOTHOCTH pa3INyaloT KUCIIble, HeHTpanbHble U IeJI0YHble IOUBLL. B 3aBUCHMOCTH O
CTENIeHH KUCIOTHOCTH ONPEIEISIIOT MOTPEOHOCTH MIOYB B H3BECTKOBAHUH U THIICOBAHUS M PACCUNUTHIBAIOT HOPMBI BHECEHHS
M3BECTH WM THIICA.

Iens paboTsl: onpenenuts pH uccieayeMoil nousb

OO6opyoBaHME: BECHI C Pa3HOBECAMH, CHTA C OTBEPCTHSIMH | MM, KOJIOBI, MEpHBIE MUITETKH, TUCTHUINPOBAHHAS BOJA, CTYIIKA C
[IECTUKOM, OyMax<Hble (DUIIBTPBI, BOPOHKH, IPOOUPKH, INTATUB, IPUOOP AJISIMOBCKOTO.

IMopsimok paboTer:

1. TTouBy pacTUparOT U MPOCEUBAIOT YEPE3 CUTO C JUAMETPOM OTBEPCTUH B 1 MM.

2.Hagecky 25 r noMemarot B K0JIOy eMKOCTBI0 B 250 Mi1. B kon0y HanuBaroT 125 M gucTmimmupoBaHHOW Bobl. Coaepxumoe
KOJIOBI HECKOJILKO pa3 B30ANTHIBAIOT U OTCTAUBAIOT 5 MHH.

3. BBITSDKKY QUIBTPYIOT Yepe3 OyMasKHbIH QUIBTP.

4. 5 M1 0TGUIBTPOBAHHON BOJHOM BBITSHKKY HAJIUBAIOT B IPOOUPKY U

npubaBisaioT 0.25 M1 yHHBepcaIbHOrO HHAUKATOPA. [IpoOUpKy BCTPAXUBAIOT AJISE PABHOMEPHOTO OKpAIIMBAHUS pacTBOpa U
CPaBHUBAIOT C 3TATOHHBIMH MPOOUpKaMu Iprudopa AIIMOBCKOTO.

KoHTpoIbHEIE BOTIPOCHI

1. Kakoit moka3atens onpezaenser Benmuauay pH ?

2. Kak cBsa3ano 3HageHne pH ¢ THIIOM T0YB00Opa30BaTENBFHOTO TIpoLecca U moueMy?
3. Kak xnaccu¢uiupyoTcs IO4YBHI 10 okazarento pH?

4. Kaxk pacmnpenensroTcs IOYBHI 110 OTHOIIEHHIO K KHCIOTHOCTH 04B? [IprMepsr!.

5. PacTeHus: — MHIUKATOPBI I0KA3aT€IN KUCIOTHOCTH?

Pa6ora 4. [TIPOCTENIINI KAYECTBEHHBIN AHAJIN3

BOJIHOM BBITSIKKH

Lenp paboOThI: 03HAKOMHUTBCS C TPOCTEHITUMHU METOAMKAMH Ka4eCTBEHHOTO aHAIN3a MHHEPAIBHBIX KOMIIOHEHTOB ITOYBHI.
O6opynoBaHue: MOYBA, 2 KOJIOBI, 2 BOPOHKH, GUIBTPBL, IPOOHPKE, MEPHBIE MUNETKH, cnupToBKa, 5% AgNO3, HNO3 (pa36.),
nuctiirposanHast Boja, 10% HC1, 10% BaCl, cnupToBoii pactBop denondranenHa, ykCycHas KUCIOTa, [1aBEIeBO-KHCIbII
ammoHnuid, Na3 [Co(NO2)6], Moaub1eHOBas KUIKOCTb.

IMopsimok paboThI:

KauecTBeHHOE OnpeieNieHHe XJIOPHI0B

1. HaBecky O4YBBI IOMECTUTH B KOJIOY U 3aIMTh JUCTHIUIMPOBaHHOH Boxoi. Cogepaxumoe B300JITaTh U JaTh OTCTOATHCS 5
MHUH. BEITSKKY OTGUIBTPOBATH.
2. B npoOupky Hanuth 0kosi0 10 M1 BRITSKKH. JJ00aBUTH HeCKONIBKO Kanenb5% AgNO3, mOAKUCIEHHOr0 a30THOM

kuciaotoit. Hammune xmonbeBuaHoro ocanka AgCl CBHAETENBCTBYET O 3HAYUTEIHHOM COACPIKAHNN XJIOPHUIOB; MOSIBICHUE
OIAJIECHEHIIMU - O MIPUCYTCTBUH HEOOIBIIOTO UX KOJIMYECTBA; OTCYTCTBUE H3MEHCHHU YKa3bIBaCT HA OTCYTCTBHUE
XJIOPHUJIOB.

KagectBeHHOE omnpenesncHue cynbhaToB

1. Hanute B ipoOupky 10 MJI BBITSOKKH.

2. IToAKHUCINTD BBITSDKKY HECKOJIBKMMH KAIULIMHU COJISTHOW KHCIIOTHI M TPHOaBHTh B Hee 1 M1 xstopuctoro bapust
3.IlepememiaTh COACPKUMOE IPOOUPKU U HATPETh PACTBOP 10 Kunenus. Eciu




PacTBOP MYTHBI, TO CyJIb(ATOB CONEPIKUTCS HEMHOTO; €CJIH BBINAET HEOOIBIIOH 0CaI0K, TO CyJIb()ATOB B IOYBE MHOTO.
KauecTBeHHOE ONpeeieHHe COIbI

1. {nst onpenenenust B mouse cozpl (Na2CO3) k HeGoIbIIOMY KOJIMYECTBY BOHOM BBITSDKKH CIIEyET 100aBUTh HECKOJIBKO KaIlelb
COUPTOBOTrO pactBopa (enondranenna. [lypnypHas okpacka CBUACTEIBCTBYET O HATMYHH B BOAHOW BBITSDKKE COJBI.
KadecTBeHHOE OTpeCICHUE KATBIHS

1. K10 mu1 BBITSDKKH B IPOOUPKE T0OABUTH YKCYCHOM KUCIIOTHI JI0 TIOSIBIICHHS

3amaxa.

2. J1o6aBUTh B IPOOUPKY HECKOJIHKO Karelb IaBeJIeBO-KHCIOT0 aMMOHHS. BhInaieHue ocaka CBHICTENbCTBYET O HATUYHY HOHOB
KaJbIUsl.

KauecTBeHHOE OnpeenieHne Kanus

1. B npoOupky ¢ 10 M. BOIHOM BHITSDKKH Bebinath 0.1 T. cyXxoro

kobansTHUTpHTA HaTpHs Na3 [Co(NO2)6].

2. B306ontaTh coaepuMoe MpoOUpKH U HarpeThb. [1osIBIIeHHE 0cajika CBUACTEIbCTBYET O MPUCYTCTBHUH B BBITSDKKE KaJTHSI.
KauectBenHoe omnpenenenue pocdopa

1. To6aButh k10 MII. BBITSDKKH 1 MT cyIb()aTMOIHOICHOBON KUIKOCTH.

2. Harperb coaepxuMoe B poOUpKu. BeimaseHne ocaaka CBUICTEILCTBYET O HAIMYUU B BOJHOU BBITSIKKE ocdopa.

Ecnu BelecTBO B UCCIIEYEeMO# BBITSDKKE OTCYTCTBYET, TO B COOTBETCTBYIOMIEH rpade cienyeT MoCTaBuTh « - ». B ciyuae
MOJIOXKHUTEIBHOH Ka4eCTBCHHOM PEaKIH B COOTBETCTBYIOLICH rpade Hy)KHO MOCTaBUTh. € + » HIIH « ++ »,

ITocre 3aBepiiieHns pabOTHI ¢ieNTaliTe BBIBO O OOTaTCTBE MOYBBI MUHEPATBHBIMU 3JIEMEHTAMH U HEOOXOMMOCTH BHECCHUS
yI00peHui.

KouTpomnbpHBIE BOTIPOCHT:

1. O comepxaHnu KaKMX MHHEPATbHBIX KOMIIOHEHTOB MOXHO CYTUTh MO OKPAcKe MOYBBI?

2. Kakoe 3Ha4YeHHE UMEIOT HOHBI KaIbIUs B MOYBE?

3. B Bujie kakux coequHEHN HaxonaTcs B mouBe hocdop, kamuii?

4. Tlpu xakoMm cozeprkanuu pocdopa u Kalus B TOUYBE HEOOXOUMO BHOCUTh MUHEPAIbHBIC YA0OpCHUS?

Pa6ota 5. OITPEAEJIEHHE B IOYBEHHOM IIEPETHOE PA3JIMYHBIX I'PYIIITI OPTAHUYECKUX BEIIECTB

Kaxxmast mouBa COCTOUT U3 OPraHNYECKUX, MHHEPATbHBIX M OPTAaHOMUHEPAIbHBIX KOMIUICKCHBIX COeTHHEHHH. OpraHndecKue
COEIMHEHU T0YBBI (JOPMUPYIOTCS B pe3yJIbTaTe )KU3HEESATEIIbHOCTH PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB. PacTuTenbHbIE U
YKUBOTHBIE OCTaTKH, I0I1a/1as B I0YBY, IPETEPIIEBAIOT CIOKHBIE U3MEHEHNUs. HacTh UX MOJHOCTHIO PACHaaeTCsl A0 YIIEKUCIIOTHI,
BOJIBI U IIPOCTHIX COJIEH B Ipolieccax MUHepalIn3auuu. J[pyras 4acTs npeodpa3yercs B CI0XKHbBIE CIeU()UISCKUE OPTaHUYECKHe
BeI[eCTBA, Ha3bIBa€MbIE T'yMyCOBBIMH BemecTBaMi. COBOKYITHOCTH CIIEIIM(UIECKUX U HeCTIeNN(HUIECKUX OPTaHNIECKUX BEIECTB,
PACTUTENBHBIX U )KUBOTHBIX OCTATKOB Pa3HOH CTEIICHH Pa3JIOKEHHs ,KpOMeE TeX , KOTOPHIE eIlle He yTPATHIIN TKAHEBOTO CTPOCHNS,
MOy YHIIO Ha3BaHHUE TyMyca WM IepPEeTHOS.

I'ymycoBble BelecTBa - 3TO TPYIIa BEICOKOMOJIEKYJIIPHBIX a30TOCOJAEPKAIIUX IeTePOLUKINIECKUX coeiuHeHuil. ['ymycoBbie
BEIIECTBA [TOUBHI COCTOAT U3 F'YMHHOBBIX KUCJIOT, PyIbBOKUCIIOT U T'YMHHOB. [ 'yMHHBI IPEACTABIAIOT cOO0I1 HEpaCTBOPUMBIE COMIU
TYMUHOBBIX KUCJIOT. [ 'YMUHOBBIE KUCIIOTHI OTJINYAIOTCS BBICOKUM COJIEpXKaHUEM yIiepoja U IpeobiagaHueM B CTPYKType
apoMaTniecknx (parMeHToB. DyIEBOKUCIOTH HAIPOTHUB XapaKTEePH3YIOTCS Oojee HU3KUM COJIepKaHNeM yTiaepoaa u
mpeo6raaHneM B MOJIEKYJIIPHO CTPYKType anudaTudeckux paaukanoB. COOTHONMICHHE MEX Iy TyMHHOBBIMH U (DY TbBOKHCIIOTAMH
oTIpeieNIsIeT Ka4eCTBEHHYIO XapaKTePHCTHKY I'yMyca pa3HBIX TUIOB M04B. OOBIYHO YUHTHIBACTCS, MIPEXKIE BCETO, OTHOIICHHUE
yIepo/ia TYMUHOBBIX KHCIIOT K yriepoay ¢yJIbsBOKUCIOT. B ToM citydae, Korja 3To OTHOLIEHHE MEHbIIE 1, FyMyC Ha3bIBaIOT
(GybpBaTHBEIM, a KOTa OTHOLICHHE Oojbiie 1 - rymaTHbIM (cM. IIpuitokeHue 2, puc. 2).

enb paboOThI: BBIACIUTD U3 MOYBBI PAa3JIMYHbIC TPYMIbI T'YMYCOBBIX BEIIECTB.
OO0opy0BaHUE U PEAKTHUBBI: KOJI0A, 2 BOPOHKH, 2 TPOOUPKH, QUIBTPHI, CUTO, Bechl ¢ pazHoBecamu, 10% NaQH, 10% HCL
IMopsnox paGoTsl:

1. 10 r mpoCessHHO MOYBHI MOMECTHTH B KOJIOY. 3aJHuTh B KOJIOY 25 M p-pa

NaOH, B300nTaTh 1 OCTaBUTH B ITIOKOE. B30anTrIBaHne MOBTOPUTE 4 pa3a ¢ HTEpPBaJIAMU 5 MHUH.
2. IIpodunsTpoBath cycnensuto. Ha puasTpe ocTaHyTCsl HEpaCTBOPUMBIE T'yMHHBI.

3 He#iTpanu3oBaTh QUIBTPAT COJMSTHON KHCIOTOM.

4. IIpodunsTpoBars cycnensuto. Ha punbTpe octaHyTCs T'yMHHOBBIE KHCIIOTHI, a B
pactBope OyayT QpyabBOKHCIIOTHI.

5. OnpenenuTts TUI TyMyca HCcClIeayeMoro oopasua.

KontponbHble BOIIPOCH

1. Yro rakoe rymyc? Kak on o6pa3yercs?

2. Uto Takoe T'YMHHOBBIE KHCIIOTHI?

3. Urto Takoe QpyIbBOKUCIOTHI?

4. KakoBO COOTHOIIIEHHE TYMHHOBBIX U (PYJIBBOKHCIIOT B IOYBE. YeM onpeaensieTcsi 3T0 COOTHOIIEeHHEe?
5. KakuMmu cBoiicTBaMU B CPaBHUTEILHOM IUIaHE 001a1al0T T'YMUHOBBIE U (PYIbBOKUCIOTHI?

Pa6ora 6. KIIACCU®HKALUA BUJIOB MUHEPAJIBHBIX YJIOBPEHUI
MuHepasbHbIe Y I00peHUsI TOAPA3ACIIAIOTCS Ha MPOCTHIE (comeprkat oaut dsmemeHT nutanus N, P nnu K), komiiekcHbre (comaepxar
Bee anemenTsl N, P u K), u mukpoyno6penust. [IpocTsie MUHEpaJbHbIE YAOOPCHHS Pa3InYatoT 110 JACHCTBYIOIINM BEIIECTBAM.




JIeHCTBYIOIUM BEIIECTBOM HA3hIBAIOT KOJIMYECTBO OCHOBHOTO ITUTATEEHOTIO 3JICMEHTA B COCTaBe ynoOpeHus. Takum oOpa3oM,
IIPOCTHIC MUHEPAJIbHBIC YA0OPEHHS MOXKHO Pa3/ICIIUTh Ha a30THBIE, pocdopHbIe U KanuifHbIe. A30THBIE MHHEPATIbHEIC yI0OPECHUS
(MOYeBMHA, aMMUAYHAS CEIIUTPA, HATPUEBAsI CEJIUTPA, KATBLIUEBas CEIUTPA, CYJIb()AT aMMOHHH ) YCKOPSIIOT POCT JIUCTHEB U APYTUX
BEreTaTUBHBIX YaCTEH PACTEHUS CITIOCOOCTBYIOT HApAI[MBAHUIO JINCTBEHHOU Macchl; pochopHbie (cynepdocdar, 1BOMHOM
cynepdocdar, npenunurar, GocHopuTHas MyKa) YCKOPSIOT CO3pPEBAaHUE YpOKasi © HEOOXOIUMBI J1JI1 HOPMAJIBHOT'O Pa3BUTHS
KOpPHEBOW CHUCTEMBI; KalluiHbIe y100peHus (Cynb(aT Kajaus, XJIOPUCTBIA KaJINi, KaTMMAarHe3usl, KaJuiiHbIe COJIH) MOBBIIIAOT
YCTOIYUBOCTE PACTCHHUS K HEOIATONPUSATHEIM (haKTOPaM Cpe/Ibl U aKTHUBU3UPYIOT COIPOTUBIIEMOCT PACTCHUH OOJIC3HSIM.
KommnexkcHble y100peHus ObIBalOT a30THO — KaJIUHHbIE, a30THO — pochOpHBIE, a30THO — KaJIUHHO — hocdopHble. MUKpoy10OpeHus
coJiepKaT HEOOXOJUMbIC PACTCHHUSIM MHUKPO3JIEMEHTHI. BHIBI M CBOMCTBAa OCHOBHBIX MUHEPAIBHBIX yIOOPEHUI IPUBEICHEI B
Tabumne. Y 100peHus pa3InyaloTcsi pACTBOPHUMOCTBIO, a OTCIO/Ia M OBICTPOTOI AEHCTBUS Ha PACTEHHS H COXPAHHOCTHIO B IIOYBE.
Hexkotopsie ya00peHUs TOAKUCIISIOT MOYBY (CyJIbpaT aMMOHHUS, aMMHaYHas CEJIUTPa), HEKOTOphIE 00Ia/Ial0T HEHTPabHOM
peakuueit (pochopuTHas Myka, XJIOPUCTHIN Kanuii). B mocneaHee Bpems coO3/1aHbl yI0OpEHHSI TIPOJIOHTHPOBAHHOTO JICHCTBHS,
MEJIUICHHO OT/IAIOIUE TUTaTeIbHBIC BEIECTBA M TEM CaMbIM HanOoJIee ITOJTHO HCIIOIb3yeMbIe pacTeHUAMHE. LIeHHOCTE yI00peHus
3aBHCHT OT COJICPKAaHMUS ICHCTBYIOIIEr0 BEIECTBA B IPOIeHTaX. Kak IpaBmIo Ha MakeTe ¢ MUHEPaJIbHBIM YJ00pEHHEM II0Ka3aHO
collep>KaHue IeUCTBYIOIIEro BeulecTsa. st a30THBIX yn00peHuii nelicTByromniee B — BO - uucThli a30T (N), 11 pochopHBbIX -
anruapun Gochopnoit kucnotel (P205), nns kanuiiHeix — okuch kanus (K20). Hanpumep, ycTaHOBIIEHO, YTO MO/ AAHHYIO
KyJbTypy HE0OXOJAMMO BHECTH a30Ta 4, 5 Kr Ha cOTKy. M3 ynoOpeHuit umeeTcss aMMuayHas cenutpa. 3 Tabiuibl BUIHO, YTO
cojiep)kaHue JAeicTByromero Bemecrsa B Heit 34%. CooTrBeTcTBeHHO cocTaBisiem nponopiuio 34/ 100=4,5/x, orciona cieayer
(4,5 *100) / 34 = 13, 25 Kr Ha COTKY.

Ienb paboOTHI: 03HAKOMHTECS] C OCHOBHBIMH MHHEPAJIbHBIMH yIOOPESHUSIMH, MCIIOIB3yEMBIMH B CEIILCKOM XO3sIHCTBE.
OO0opy0BaHUE U pEaKTUBBL: HA0OP yI00peHHit, 5 TPOOUPOK B IITATHBE, AEPKATENb, CIIMPTOBKA, TUCTUIUIMPOBaHHas Boja, 10 %
pactBop NaOH, 20 % pacrteop BaCl2, 10 % pacteop HCI, 10 % pacteop AgNO3, cinuxw.

IMopsaok paGoThI:

1. TToMecTHuTh B CyXyH0 MPOOHUPKY HEOOJBIIIOE KOJUYECTBO (HA KOHUYHMKE HOXA) UCCIEAYEeMOro YI00peHus, OHCaTh €ro
OKpacKy W BHEIIHHI BU (TPaHYJIbI, MEJIKOKPUCTAILTHYECKAN WIIH KPYITHOKPUCTAJUIMYECKUH TTOPOLIOK, N3MENIbUeHHAsI TOPH ast
mopoja u T.1.).

2. JloGaBuTh B IpoOUPKY 5 - 7 MJI JUCT. BOABL, BCTPSIXHYTh IPOOUPKY, MOCIIE Yero AaTh PacTBOPY OoTcTosAThes. Eciu Gonee
II0JIOBUHBI U3HAYAILHOT'O KOJIUYECTBA yI0OPEHUs paCTBOPIIIOCH, TO PACTBOPUMOCTD yI0OpEHHUSI ClIeAyeT CUUTaTh Xopolieil (++).
Ecnu pactBopuiocs meHee 50 % ynoOpeHHsi, TO €ro pacCTBOPUMOCTD CJIeAyeT cUuTaTh ciaboii (+). [IpakTruuecku HepacTBOPUMEIE B
BOJie yA0OpeHus: oTMevaroT 3HakoM "'-"'. Eciii y100peHre pacTBOPHIIOCH B BOJIE, TO MOJIYYEHHBIH PACTBOP Pa3IMBAaIOT IOPOBHY B TPU
MPOOHPKH.

3. B nepByto npobupky 100aBISIOT HECKOJIBKO Karesb HuTpaTa cepebpa. [TosBieHne 6e1oro XJI0MbEBUIHOTO OCaIKa
CBHIETENBCTBYET O IPUCYTCTBHH B PACTBOPE XJIOPHUIOB. JKeNThIi 0calok TOBOPHUT O MPHUCYTCTBHH (HocdaToB.

4. Bo Bropyto npobupky cieayeT 100aBUTh OKOJIO 1 MJI IIEIO0YH, COAEPKUMOE P OOUPKH HarpeTh A0 KuneHus. Ecnu B
pacTBOpPC NpUCYTCTBOBAJI NOH aMMOHMUs, TO IIPHU HAarp€BaHMU IMOABJISICTCS 3allaXx aMMHuakKa.

5. B tpeTsio npobupky Hy>XHO IPUIUTH 0KoJIo 1 Mut xstopuna 6apust. Eciu B pacTBope NpHUCYTCTBYIOT CyJb(aThl, BEIIAAET
OOMIIBHBIN OeNBIid 0caloK. B HEKOTOPHIX Cirydasx HaOIItoJaeTCs IOMYTHEHHE.

6. HepactBopuMble y10OpeHUs IPOBEPSIOT Ha IEHCTBUE COJITHOM KUCIOTHI. [T 3TOr0 HY)KHO CHOBA B3SITh HEOOJIBIIIOE
KOJHMYECTBO CyXOTO YIOOPEHHUS U KalTHYTh Ha HETO0 HECKOJIBKO Kaleb KUCJIOTHL. B mpucyTcTBHM KapOOHATOB HAOIIOIAETCS
"Bckunanue" npoosL.

7. ITocne mpoBeaeHMs pabOTHI 3anucaTh pe3yibraTsl (M. IIpuioskeHue 2, Tabi. 1) u, HCIob3yst JaHHbIC O BUJAX U CBOWCTBAX
OCHOBHBIX MUHEpaIbHBIX ynoopenuii (cM. [Ipunoxenue 2, Tabi. 2), cOCTaBbTE TUXOTOMUYECKHI KITFOY ISl ONIpEIeIICHUS
OCHOBHBIX BUJIOB yI00pEHUH.

KoHnTtponbHbIe BOIIPOCH

1. Yro Takoe neicTByIOIIEE BEIIECTBO MUHEPATIHHOTO yAOOpEeHUs?

2. Kakue 0OCHOBHBIC 3JIEMEHTHI TUTAHUS PACTCHUN?

3. UeM oTAHMUAIOTCS IPOCTBIE MUHEPaIbHbIE YIOOPEHHS OT CIIOKHBIX?

4. Kak MOXHO paccYuTaTh CoJiepKaHHue JIeHCTBYIOIIETO BEIIECTBA B y100peHUH?

Pa6ora 7. OTIPEJIEJIEHUE VIOBPEHU.

Lenp paboOTHL: ONpeaeTuTs 00pa3ibl yI00OPEHHI 0 CaMOCTOSTEIIEHO COCTABICHHOMY KITIOTY.

OO0opy0oBaHUE U PEaKTUBBL: HA0OP yI00peHMit, 5 MPOOHPOK B IITATHBE, ACPKATENb, CIIUPTOBKA, TUCTUIUTMPOBaHHas Boa, 10 %
pactBop NaOH, 20 %

IMopsimok paboThI:

1. TloMecTHTB B CyXyIO MPOOUPKY HEOOIBIIOE KOJMIECTBO (Ha KOHIMKE HOXKA) UCCIEYyEeMOTO YIOOPEHHS, OTIHCATh €r0 OKPacKy U
BHEIIHU#H BU (TPaHYJIbI, MEIKOKPUCTAIUTHYECKUN HITH KPYTTHOKPUCTATUTMICCKU I TIOPOIIIOK, H3MEIbYeHHAs TOPHASI TOPOIa M T.J1. ).
2. J1o6aBUTH B MPOOUPKY 5 - 7 MJI IUCT. BOABI, BCTPSAXHYTH NMPOOUPKY, MOCIIE YEro AaTh PaCTBOPY OTCTOAThCs. Ecin Oonee
[TOJIOBUHBI H3HAYAILHOTO KOJIMYECTBA YA0OPCHHUS PACTBOPHIIOCH, TO PACTBOPUMOCTH YAOOPECHUS CIIeAyeT CUUTATh XOpoIeH (++).
Ecimu pactBopuiiocs menee 50 % ynoOGpeHust, TO €ro paCTBOPUMOCTh CIIEAYET CUUTATh ci1a0oi (+). [IpakTHYeCKH HEPaCTBOPHMBIC B
BoJie yAoOpeHus: otMevaroT 3Hakom " [1"[] Eciu ynoOpeHrne pacTBOPHIOCH B BOZE, TO IMOIYYESHHBIH pacTBOP Pa3iInBaloOT
IIOPOBHY B TPH IIPOOUPKH.

3. B nnepByro npoOupKy 100aBISIOT HECKOJIBKO Karelb HUTpara cepedpa. [TosiBneHne 6eoro XJI0mbeBHIHOTO OCaaKa
CBHIETENLCTBYET O MPUCYTCTBUH B pACTBOPE XJIOpHUAOB. JKenThIi 0caiok TOBOPUT O PUCYTCTBUU (ochaTos.

4. Bo BTOPYIO IPOOHPKY CIIEAYeT J0OABUTH OKOJIO 1 MII IIEJIOUH, COIEPIKUMOE MPOOUPKHU HATpeTh 10 KunieHus. Eciu B pacTBOpe
MPUCYTCTBOBAJ HOH aMMOHHUSI, TO TIPH HATPEBaHUH MOSBISETCS 3alax aMMHUaKa.

5. B TpeThio NpOOUPKY HYKHO HPUIHTH OKOJ0 1 Mit xmopuna 6apusi. Eciiu B pacTBOpe NPUCYTCTBYIOT CyJb()aThI, BBIMAACT




OOWIBHBIN OelbIi 0caioKk. B HEKOTOPBIX Cilydasx HaOJIF01aeTCsl IOMYTHEHUE.

6. HepacTBopuMbIe yA0OpEHUs IPOBEPSIOT HA ISHCTBHIE COSIHON KUCIOTHI. J{J1s1 3TOr0 HY)KHO CHOBA B35Th HEOOJIBIIOE KOTUIECTBO
CyXOro y00peHus U KallHyTh Ha HETO HECKOJIBbKO Karelb KUCJIOThL. B npucyTcTBUM KapOoHATOB Hab01aeTcs "BCKunanue" mpoosbl.
7. Jlyist onipeiesicHHs MOXHO HCIIOJIb30BaTh KPaTKuii onpenenutels (cM. [punoxkenue 2, Tabi. 3).

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

YPoxkaifHOCTB CEIBCKOXO035HCTBEHHBIX KYJIBTYP BO MHOTOM 3aBHCHUT OT COPTOBBIX U ITOCEBHBIX KauecTB ceMsiH. K moceBHbIM
KadecTBaM CEMEHHOTO MaTepHuaja OTHOCST YUCTOTY CEMsIH, IHEPTHIO MPOpacTaHusl, BCXOXKecTh, Bec 1000 cemsiH, MOCEBHYIO
rOJHOCTH U T.11. [loceBHOM MaTepHa MOMUMO HOPMAJILHO Pa3BUTHIX 30POBEIX CEMSIH OCHOBHOM KYJIBTYPBI OOBIYHO COAECPIKHUT TaK
Ha3BIBAEMBII OTXOJ - COJIOMY, KyCOYKH ITOYBBI, MEJIKHE KaMEIIKH, CEMEHa COPHIKOB HJIM IOCTOPOHHUX KYJIbTYPHBIX PACTEHHUH, a
TaKKe ONpPEeICHHOE KOJIUYECTBO OOJIBHBIX MIJIM MEPTBBIX CEMSH OCHOBHOM KYJIbTYpHL. []0JII0 HOpMaIbHO Pa3BUTHIX CEMSH
OCHOBHOM KYyJIBTYPBI OT 00111€i1 MacChl TIOCEBHOT'O MaTepHuaa, BRIPAXXEHHYIO B IPOLIEHTAX, IPUHSTO Ha3bIBaTh YHCTOTOM IIOCEBHOTO
Martepuaia. [1o1 BCX0KeCcThI0 IOHUMAIOT YHCIIO IIPOPOCIINX CEMSH, BRIPAXKEHHOE B IPOLIEHTaX. DHEPTUs IPOPACTaHUA T0KA3bIBAET
JIPYKHOCTB HOSIBIICHUS IPOPOCTKOB U ONPEACIISETCS YNCIOM IPOPOCIINX CEMSH 32 KOPOTKHI CpoK. 13 ceMsiH pallOHNPOBaHHBIX
COPTOB, TIIATEIHLHO OUHIIEHHBIX OT COPHIKOB M IPUMECEH, KPYITHBIX 110 pa3Mepy 1 00J1a1al0NINX BEICOKOW YDHEPTHeN MpOopacTaHus
1 BCXOXKECTBIO, Pa3BUBAIOTCSI 00JIee MPOTyKTUBHBIE PACTEHNUs, 00SCIIeUNBAIOIINe ITOIyYeHHE BEICOKOTO ypokast. K moceBy He
JIOITYCKAIOTCSl CeMeHa HIKe KoHauunu, ycranoBiaeHHoH [[OCTowm.

Lens paGoOTHL: ONPEeTUTh IOCEBHYIO TOHOCTH HCCIIEyEeMOI0 CEMEHHOTO MaTepuana.

O6opynoBanue 1 peakTuBbl: yanika [letpu, GuabTpoBasibHass OyMara, BEChl C pa3HOBECaMHU, HA0OP CHUT, 2 JIMHEWKH, CTAKAHYUKH C
BOJIOM.

ITopsnok paGoTHL:

1. BriOpaTh cpennumii 06paszer; METoI0M KpecTooOpa3Horo aeieHus. J{Jis 3TOro ceMeHa BBICBINAIOT Ha CTOJ,
IIepeMEUINBaIOT U Pa3paBHUBAIOT B BHJIE KBaIpaTa IIpU MOMOIIH IBYX JJrHeeK. KBajapar nenst Ha 4 paBHbIC YaCTH 10 TUATOHAIIHU, U3
KOTOPBIX JIBE MPOTHBOIIOJIOKHBIE YaCTH yANsAt0T. OCTaBUIMECS YaCTH CMEUIUBAIOT, ¥ BCIO MPOIIEAYPY MOBTOPSIOT 3aHOBO J0 TEX
II0p, IIOKa Ha CTOJIE HE OCTAHEeTCsl BEIOOpKa BecoM 0KouIo S0T.

2. OrnpeaenuThs YUCTOTY MOCEBHOTO Marepuana. st atoro oTeemuBaT 50 T ceMsiH U3 cpennero obpasia. Hasecky
IIPOCEUBAIOT YePe3 CUTO C OTBEPCTUSIMH UyTh MEHbIIIE Pa3MEePOB CEMSH OCHOBHOU KyIbTypbl. Ha cute ocranyTcs ceMeHa OCHOBHOM
KYJbTYpPBI U KPYIHBIH COp, & MEJIKHUI cOp OKaxkeTcs B moanoHe. CeMeHa OCHOBHOM KyJIBTYpbl OTOMPAIOT W B3BEIIUBAIOT. J[aHHBIC
3aHOCAT B Tabauiyy. OCcTaBIIMIiCS OTXO ST Ha IBe PpaKLUU - MEPTBBIH cop (CojioMa, TIOYBA, OCTAHKHA HACEKOMBIX U T. [I.) U
JKUBOU cOp (CeMeHa COPHSAKOB, HEKOHAUIIHOHHBIE CEMEHA OCHOBHOM KYJIBTYPHI U T.11.). Kaxkayro ¢ppakiuio OTAeNbHO B3BEIINBAIOT,
JIaHHBIE 3aHOCSAT B TA0JIUILY.

3. Onpenenuts Maccy 1000 ceMsiH OCHOBHOM KyJbTYpHI. [JIsl 3TOr0 METO0M KPeCcTOOOPa3HOTO JAeICHHSI OTOUPAIOT
cpeanHuit oopaserr, u3 koroporo Beiouparot 50 win 100 ceMsiH, B3BEIIMBAIOT UX, TOCIIE Yero Bec nepecunthiBaroT Ha 1000.
4. IlocTaBuTh CeMeHa Ha MPOpAIlMBaHKE IS ONPEACICHUS SHEPTHH [IPOPACTAHUS U BcXokecTH. B vamiky I[lerpu Ha qHO

KJIaayT GUIBTPOBANIBHYIO OymMary u oOMIbHO CMauuBaloT ee Bonoil. Ha Oymary nomemator 20 ceMsiH, OTOOpaHHBIX U3 CPEIHETO
00pasla, ¥ 3aKpbIBAIOT YAIIKy. DHEPIHI0 NPOPACTAHU JIydIlle ONPEIeIUTh Yepe3 3 JIHS, a BCXOXKECTh - Yepe3 HeeII0 II0cie
IIOCTaAaHOBKMH OIIbITA.

5. BrruncauTe MoceBHY0 TOJHOCTh HCCieyeMoro Matepraina rno ¢popmyie: X=A[1B/100, roe A - uncrora

MIOCEBHOTO MaTepHana, a B - mpoIeHT BCX0XKeCTH CeMsIH.

KoHTtponbHbIe BOIIPOCH

1. Uto Takoe BCXOKECTh CEMSIH?

2. Kakne ocHOBHBIE TTOKa3aTEN ITOCEBHOIO KayecTBa CEMSIH?

3. Uto Takoe moceBHas FOJHOCTh CEMSIH U KaK OH PaCCUUTHIBACTCS?

Pa6ota 9. [IOCEB CEMSH. IMKNPOBKA.

3HAYUTENBbHYIO YacTh OBOIHBIX U IEKOPATHBHBIX KYIbTYp BEIPAIIMBAIOT Uepe3 paccaay, TO PACTEHHUs, HMEIOIIHE F0KHOE
IIPOUCXOXKACHNE, IITNHHBIN BEreTallMOHHBIH IEPHO], KOTOPHIM B HAIIEH ITOJI0CE HE XBAaTAET TEIUIOro epuoaa. CeMeHa BBICEBAIOT B
IUKUPOBOYHBIE SAIIUKH B IOATOTOBICHHYIO IOUBEHHYIO CMECH, COCTOSLIYIO U3 JEPHOBOH 3eMiIH, IEPETHOs, Top(da, U necka B
coorHommennu 1:1:1:0,5.

I'myOuHa 3a7eJ1K1 CeMsIH 3aBUCUT OT UX pazMepa. CuuTaercs HopMaabHOMU ITyOuHa, COCTaBIIAIOIIAs TPH TOJIIMHBI CEMEHU.

OueHb MeJIKHe CeMEHA PACCEHBAIOT ITO BEIPOBHEHHOH 1 yIIIIOTHEHHOW ITOBEPXHOCTH TOYBEHHON CMECH B AIINKE, 8 CBEPXY
MIPUCHINAIOT 3eMJIEH.

IIpakTHKyeTCs CIeLy 0N CIIoco0 ISt ceMsIH OETOHUH: HA IOBEPXHOCTH CMECH HAKJIabIBAIOT CHET, Pa3paBHUBAIOT, 10 HEMY
psAoaMH paccenBaIOT CEMEHA U MOKPBIBAIOT CTEKIIOM, CHET TaeT, Tanas BoJia BTSATMBAET CEMEHA B IIOUBY.

ITuKIPOBOYHEIE SITIKH ITOCIIE TOCEBA CEMSTH IPUKPBITH CTEKIIOM HIIH IIEHKOH, YTOOBI He OBLITO BEICBIXaHHS, OTHAKO HX CIECIyeT
HNepUOAUYECKU IPOBETPUBATH, YTOOBI HE 00Pa30BaIOCh IIIECEHHU.

IIpu nocese cienyeT U30eraTb U3NUIIHETO 3aryIIEHUs, YTO MOXET ObITh IPUYUHON OCIa0JEHHS U IIJI0XOr0 Pa3BUTHUS CESIHLIEB.
Uto065! 00ecneunTh CesTHIIaM H0CTaTOYHYIO IUIOIIA b MUTaHUSL, UX TUKUPYIOT, T. €. pacCakKUBaroT. UeM paHbllle PACIIUKUPO "BaHBI
cestHIIBI, TeM 0e300JIe3HeHHee AT HUX IPOXOIUT 3Ta Onepanys. boJbIIMHCTBO IBE "TOYHBIX pacTeHUI MUKUPYIOT 1 pa3, MeJIeHHO
Pa3BHUBAIOIINECS KyIbTYpPHI (OETOHUS, IPUMY —JIa, UKJIAMEH U Ap.) — 2—3 pasa. [IepBy1o TUKUPOBKY IPOBOIST, KOTAA CESHIIBI
HMEIOT OJUH - BA HACTOSIINX JIUCTA, IIOCIe AYIOIIHEe — IT0 Mepe HeOOXOUMOCTH. [IMKH—pYIOT B SIIUKH, IIJIOMIKH, TOPIIKH, B
6ojee KpyIHbIE EMKOCTHU, B KACCETax sl paccajbl, IPyHT MapHUKA U IPsiibl, YTOOBI KaXKJOMY PACTEHHIO 00ECIIEUUTh
Heo0X0JUMYIO IIoLaab NUTaHus. PacTenus co ciaboil KopHEBOI cucTeMO (J1€BKO, pULIMHYC U JIp.), KOTOPbIE ILI0XO0 IEPEHOCST
nepecajgky 0e3 3eMJIIHOTO KOMa, IUKUPYIOT [0 OJHOMY B FTOHYapHbIE, TOP(POHABO3HbIE FOPIIKU JUaMETpoM 7—9 cM uiu B
MUTaTeNbHbIE KyOHKH.

INepen MUKUPOBKOW PACTEHNUS MONNBAIOT, OCTOPOKHO BBIOMPAIOT U3 3€MJIM C IOMOIIBIO JIOTTATKHY, IPHUIIUITEIBAIOT TTIaBHBIN KOPEHB,




yT0OBI 00ecreynuTs HHTEHCUBHOE BeTBIeHHe. CouHble KOpelKH (y MajbMbl, [IUKIa "MEHa, KIIMBUH U JIP.) NPULIUIBIBATH HEJb3S.
Komnpimkom (MuKoif) 1eiaroT OTBEPCTHE B KACCETE WIIH IPYTOH EMKOCTH, TOMEIIAIOT Ty/1a KOPHEBYIO CUCTEMY IIPOPOCTKA, CTapasich
He 3aru0aTh KOPHH, YIUIOTHSIOT 3€MJIIO OKOJIO pacTeHus pykaMu. [lonuBaTh CesHLbI clielyeT B YTPEHHHE Yachl, YTOOBI K HOUU
BJIara C JINCThEB BBICOXJIA, HEYACTO, HO OCHOBATENbHO. [lepeyBiaxHATh paCTeHUs] OUE€Hb ONIACHO: paccajia BBITAHETCS U MOXKET
moyieys. B nemsx mpenoTBpamieHus 0osie3Hel paccany NEpHOAMYECKU ONPBICKH "BalOT PAaCTBOPOM MapTraHLIOBOKHUCIIOTO KaJIus,
MEIHOT0 KyHnopoca WK Apyroro GyHrunuaa. PacnukupoBaHHbIE CESTHIIBI ONPBICKUBAIOT, 3AIUIIAIOT OT CKBO3HIKOB, MPSMBIX
COJTHEIHBIX JIy4el U B TeueHne 3—>5 JHeil 1epikaT B MOMEIICHUX C MOBBIIIEHHON TEMITEPATyPOil, a 3aTeM MEePEHOCST B TAPHHUK H,
IIOCTENEHHO YBE JIMYMBasl IPOBETPUBAHUE, IPUYYAIOT K YCIO BUSAM OTKPBITOTO ITPYHTA (3aKaJUBAIOT).

Henpb paboThI: TOTYyYUTH HABBIKK pabOTHI C PACTCHHIMU;
3amaun: 1) OCBOUTH TEXHHUKY ITOCEBA CEMSH AJIS ITOJIyUIEHUs paccassl;

2) HAYYHTHCS IMKUPOBKE PACTECHUM U, YXOJ1y 3a CESIHIIAMH OT MOMEHTA [IPOPACTAHHSI JIO TIOJIyYCHHUS B3POCIION paccaibl;
CamocrosTenbHas padoTa: Iocje moceBa CeMsH IS [TOJIyYeHHUs paccaibl IPOBECTH HAOIOIEHHUS 32 IPOpacTaHeM CeMSsH,
00pa30BaHUIO TPOPOCTKOB. [Ipy OTCYTCTBUU rOTOBBIX KOHTEHHEPOB I paccaibl U3TOTOBUTH CAMUM U3 IJIEHKH, Fa3€THON OyMary,
u T.1. OOecneunTh yX0/1 3a pa3BUBAIOLNIUMHUCS pacTeHUSIMH. PerysipHo monuBats, 00paboTaTh pacTBOPOM MapraHIEBOKHCIIOTO
KaJIUsl WIIK METHOTO KyIopoca OT TPUOHBIX 3a0oneBaHui. [10dyduTh TOBapHYIO IPOTYKIIHIO.

METOJUYECKUE YKA3ZAHMUS I10 OPTAHU3ALIMU CAMOCTOSTEJIBHOM PABOTHI CTYJIEHTOB
CamocTosaTenbHast paboTa MPU TEOPETUIECKON MOITOTOBKE — 0 KaXKJIOMY pa3zelly 4acTh TEM YaCTUIHO BEIHOCHTCS Ha
CaMOCTOSITENIPHOE N3YUYCHHE CTYACHTOB. KauecTBO BBIMOJIHEHHS CAMOCTOSTEIHHOW pa0OTHI OLICHHUBACTCSI BO BPEMS TEKYILIETO
KOHTPOJIA ¥ IPOMEXYTOYHOI aTTecTalui. Borpocs! kK JaHHBIM TeMaM BKJIFOYEHBI B CIICKU BOIIPOCOB K KOHTPOJILHBIM padoTaM H K
sk3ameny. OJTHIM U3 BUIOB CAMOCTOSITEIIEHOM paOOTHI SBISETCS MOATOTOBKA pedepara.

Crucok TeM pedepartoB 1o Kypey «IlouBoBeacHue»

1. VcTopusi CTaHOBIICHHS KYJIBTYPBI KapToders.

2. ATpOTEeXHHUYECKHE IPUEMbI TIPH BBIPANIMBAHUH KYJIbTYpPBI KapToderns. PasHooOpa3ue mpueMos.

3. KopHerionpl cemelicTBa 30HTHYHBIX (MOPKOBbB, NIETPYIIKA, cenbaepeit). [Ipoucxoxenne, pasHooOpasue.
4, OCOOCHHOCTH arpOTEXHUKN KOPHEIIJIOA0B CeMEHCTBa 30HTHYHBIX.

5. Oryp1sl, IPOUCXOXKACHUE, OMOMOPGOJIOTHIECKHE 0OCOOEHHOCTH, 3HAaUECHHUE.

6. Oco0eHHOCTH arpOTEXHHUKH OTYPIIOB.

7. IIpoucxoxaenne, bnomMophosiornieckue 0COOEHHOCTH, PAa3HOBUAHOCTH KaIyCTEI.

8. Oco0eHHOCTH arpOTeXHUKH KOYaHHOM KarycThl (0eJ0KOYaHHasl, CaBOMCKas, KpACHOKOYaHHAs!, OpIOCCEIbCKast).
9. Oco0eHHOCTH IIBETHOM KamyCThl, KOJIbpaOu, OPOKKOJIN. ATPOTEXHHKH.

10. IIpoucxoxaenne u 6nomMophoIoTnIecKrue 0COOEHHOCTH TOMATOB.

11. OCco0EHHOCTH arpOTeXHUKH TOMATOB.

12. IIpoucxoxaenue u 6rnomopdoaornyeckre 0COOEHHOCTHU THIKBBI U KaOadKOB.

13. OCco0CHHOCTH arpOTeXHUKH THIKBBI U KaOa4KOB.

14. TIpoucxoxaenue u 6uomopdosornyeckne 0cooeHHOCTH 60060BBIX ((hacoss, ropox, 600bI).

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

16. Bromopdonornueckne 0coOEHHOCTH U pa3HOOOpa3ne calaTHBIX JTUCTOBBIX OBOIICH.

17. ArpoTexHHUKa callaTHBIX JJUCTOBBIX OBOILIEH.

18. Buomopdonornueckne 0coOEHHOCTH, TPOUCXOXKACHNE, 3HAUCHIE KOPHETUIOA0B CEMEHCTBA KPECTOBETHBIE (peaHC,
OprokBa, perna).

19. Oco0eHHOCTH arpOTeXHUKH KOPHEIION0B CEMEICTBA KPECTOIBETHBIE (peauc, OproKkBa, pera).

20. Buomopdonornueckne 0COOEHHOCTH, TPOUCXOXKICHUE, 3HAUCHHE 36PHOBBIX KYJIbTYp (MIISHULA, POXKb, IPYTHE).
21. OcoO0eHHOCTH arpOTEXHUKH PIKH.

22. Buomopdonornueckne 0cOOEHHOCTH, TPOUCXOXKICHUE, 3HAUCHHE JIbHA.

23. Oco0eHHOCTH arpOoTeXHUKH JIbHA.

24. Buomopdonornueckne 0COOEHHOCTH, IPOUCXOXKICHUE, 3HAUCHUE KYKYPY3bI.

25. Dxonorudeckre TpeOOBaHUS U arPOTEXHUKA KYKYPY3HlI.

26. Penxast KynbTypa — apTHILIOK.

217. Penkas kynapTypa — cnapxa.

28. Buomopdonoruueckue 0cCOOEHHOCTH, MPOUCKOKICHUE, 3HAUCHU E, arPOTEXHUKA JIyKa.

29. Buomopdonorudyeckue 0coOOEHHOCTH, MPOUCKOKICHUE, 3HAYCHUE, arPOTEXHUKA YECHOKA.

30. Buomopdonornueckne 0COOCHHOCTH, IPOUCXOXKICHUE, 3HAUCHHE, arpOTEXHUKa Tepla.

31. Bromopdonornyeckue 0coOEHHOCTH, TPOUCXOXKICHNE, 3HAUCHHUE, arPOTEXHUKA 3EMIITHUKH.

32. KynbTyps paccagsl. Obmue TpeboBanus. BeipamuBanue paccaabl pa3HbIX PaCTCHUH.

33. Bromopdonornyeckue 0coOEHHOCTH, MPOUCXOXKACHNE, 3HAUCHHE, BRIPAIIMBAHNE TONMMHAMOypa.

METOAWMYECKHUE YKA3AHMWSI 17151 1OATOTOBKH K 3K3aMEHY U TpeOOBaHUsI K PEHTUHT-KOHTPOJIIO, 4 TaK K€ IPUIIOXKEHUS K
MeTtoan4ecknM yKa3aHHs [0 IPOBEICHHUIO JIAOOPATOPHBIX PaOOT MPECTABICHBI B IPHIOXKECHNH 2.

CIIMCOK pexomeH1yeMo# TUTepaTyphl IPUBEACH B MPUIIOKEHNH 3.




INPUJIOXKEHMUE 1

OLIEHOYHBIE MATEPUAJIBI JIJIS1 MTPOBEJEHUS TEKYIIEA ATTECTAIIMA (ITPUMEPHI)

TunoBble KOHTPOJIbHBIE 32/1aHUS M CIIOCO0 NPOBeAeHMs TeKyLlell aTTecTaun

Kpurepun oueHuBanus u
IIKAJIa OLleHUBAHUS

Ipaxkmuueckue 3a0anus

3aoanue 1. OIIPEJAEJIEHUE COAEPXXAHU A ®U3NYECKOU TJINHBI B [TOUBE
METOJJOM ®UJIATOBA
Lenwv: onpenenuts coaepkanne GU3MIECKON TIMHBI B UCCIIEAYEMOH IT0YBE U aTh

Ha3BaHHUC MMOYBBI IO MEXAHNUYIECCKOMY COCTaBY.

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

JIMHEHKa.

Xoo pabompi:

1. Pa3Menp4uTh NOYBY B CTYIIKE.
2. Otmeputs 50 T pa3MeNnbYeHHO MOYBHI, IPOCESTH IIOUBY YE€PE3 CHTO C ANAMETPOM

otBepetuit 0,5 MMm.

3. B3BecuTb MpOCESHHBIN METKO3EM M OIPEAETUTh MPOLEHTHOE COAEPIKAHHIE
MEJIKO3eMa B UCCIIEYEMOM MMOYBE.
4. B npoGupKy 3achInaTh 1M1 HCCAEAYEMOTO MEIIKO3eMa, 3aIUTh 6 MJI IUCT, BOJIBI,
no6asuth 1 M CaCly,

5. TocraBuTh MOUYBY OTCTaMBaThCs 30 MHH.

6. OmpenenuTs mpupanieHre 00beMa MOYBBI
7. Onpenenutb COAepKaHKE IIIMHBI B MEIKO3eMe 110 TadJuIe:
YBenuy. o0peMa Conep. IIUHBI YBenuy. o0beMa Copepix. TIIUHBI
(o) (%) (mr) (%)
4 90 2 45
3.5 80 15 34
3 67 1 23
2.5 57 0.5 11

8. Onpenenuts coliepikaHne TIUHBI B IOYBE U 1aTh HAa3BaHHE MTOYBHI 1O
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 MCXAaHUYCCKOT'O COCTaBa.

Dopma omuemnocmu: KpaTkuil KOHCIIEKT paOOTHI B paboveld TeTpau ¢
NIPUBEICHHBIMH pacdeTaMu 1 0(pOPMIICHHBIM BBIBOJIOM.

Ouyenusaemces: pabota c
peaKkTUBaMH, CHOCOOHOCTh
HaOmroAeHus 3a OOBEKTaMU U
mpoIeccamM, CIOCOOHOCTE

OOBSICHATHL OTMEUEHHBIE SIBJIICHUS
1 TIPOIIECCHI.

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

2 éanna — paborta mpoBeneHa
NpPaBUIBHO, PAacyeThl M BBIBOJ
YaCTUYHO BEPHbI—

1 6ann — Pabota mnpoBeacHA
TIPaBUIILHO WK c
HE3HAYNTEIBHEIMA  OIIHOKAMH,

pacdeTsl YaCTHYHO BEPHBI, BBIBOJ
C/IenaH He BEPHO—

0 6annoe — paboTa poBeIeHa HE
MPaBHIBHO WITH c
HE3HAYMTEIbHBIMU  OLIMOKaMHu,
pacdeTsl M, BBIBOJ CAETAaHBI HE
BEPHO

3aoanue 1.

Omnpenenure TUN MOYBHI 110 TOYBEHHOMY NPOQIITIO (CM. PUCYHOK).

I'pagpuueckue 3a0anusn

Ouenusaemcs: CIIOCOOHOCTD
pacrio3HaBaTh ~ OOBEKTHl  Ha
mocoOmsaX ®  HM300pakeHWUsX,
BBISIBJIATH UX OTJIHUYUTEIbHBIE
NPU3HAKH, yCTaHaBJINBATh

B3aUMOCBSI3U Ha OCHOBE

WMEIONINXCS 3HAHUM.

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

2 oanna — JaHBl HEJIOCTATOYHO
MOJTHBIC OTBETHI HA BCE BOIPOCHI
(umu JaHBl OTBETHI HE Ha BCE
BOTIPOCHI) J5RI07%1 JIOTTY II[CHBI
OIINOKH.

1 6ann — nauel OTBETHI TOJILKO Ha
9acTh BOITPOCOB (VJIM JaHbI




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

(parMeHTapHBIC OTBETEHI),
JOIYIIECHBI CephE3HBIC OLINOKH.

0 oannoe - JTaHBI
(dparMeHTapHbIE ~ OTBETHl |
JOITyIIEHbI CEepbe3HbIC OIIUOKH.

Cumyayuonnbvie 3a0anus

[TouBa opmMupyeTcst Mo MOJIOTOM XBOHHOTO jeca. JlaiiTe XapaKTepHUCTHKY ITOYBE U
BOJTHOMY PEXXUMY B HEH, €CJIM COJeprKaHue IIIMHUCTBIX YacTull B mouBe 20%, 00beMHBIN
Bec 1,0 r. Ha3zoBuTe OCHOBHYIO JIeCO00Pa3yIONIYIO TIOPOIY.

Ouyenueaemcsa: CIIOCOOHOCTH
aHAITM3UPOBATh CUTYAIIHIO,
pacmo3HaBaTh OOBEKTHI IO WX
OIHCaHHI0, 00OCHOBEIBATH CBOIO
TOYKY 3pCHHS Ha  OCHOBE
UMEIOIIUXCS 3HAHUH.

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

2 fanna — B OTBETax JOIYIICHBI
HECYIIECTBEHHBIE OINOKH.

1 6ann — na"el OTBETHI HE Ha BCE
BOIIPOCHI W JIOTTYIIEHBI
OILIHOKH.

0 6annoe — NOTyIICHBI CEPHbE3HbIC
OMOKH, JIaHbl (pparMeHTapHbIE
OTBETBHI.

Cumyayuonnsle 3a0anus

CocraBbTe M0JIEBOI CEBOOOOPOT, €CIIM XO3SIHMCTBO BBIPAIIUBACT: MIIEHHILY, 03UMYIO
POXb, JIeH, KapTodesb, MHOrojeTHHE TpaBbl. OTBET 000CHYIHTE.

Ouenusaemcs: CITI0OCOOHOCTH
aHaJ'II/IBI/IPOBaTI) chyauI/no,
yCTaHaBHI/IBaTI) B3auUMOCBS3U Ha
OCHOBE HMECIONIUXCS  3HAHHM,
00OCHOBBIBATh ~ CBOIO  TOYKY
3pEeHHsT Ha OCHOBE HMEIOITUXCS
3HAHUL.

3 fanna — JaHBl  IIOJHBIE
HCYCPIIBIBAIOIINE OTBETHl HA BCE
BOTIPOCHI.

2 fpanna — B OTBETaxX NOMYILEHBI
HECYIIECTBCHHBIC OIUOKH.

1 6ann — naHbl OTBETHI HE HA BCE
BOTIPOCHI WA JTOTTyTI[€HBI
OIINOKH.

0 6ann06 — noNyICHBI CEPhE3HBIE
ommOKH, NaHbl (pparMeHTapHbIC
OTBETHL.

3aoanua na coomeemcmeusn

Ouenusaemc;z: ymMenue
aHaJIM3UPOBaTh, CONOCTABJIATL U




VCcTaHOBHTE COOTBETCTBHUE MCKAY THUIIOM ITOYBLI U COACPIKAHNCM (1)I/I3I/I"I€CKOI7[ TJIMHBI.

Tun no4BsI Conepxanvie GpU3NIeCKON TITUHBI
1) JIerkocyrnuHuCTas A) 30-40
2) CpenHeCyTIHHACTAs b) 20-30
3) [lecok pBIXIIBIit B) 10-20
4) Cynecuanas N 5-10
5) Ilecok cBS3HBIH o 0-5

YCTaHABJIMBATh B3aMMOCBSI3H Ha
OCHOBE MMCIOIIUXCS 3HAHU.

2 panna

CooTtBeTcTBHE 0AIIJIOB U
MPaBUJIBHO PACCTABICHHBIX
COOTBETCTBUI:

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

Tecmoesuvie 3a0anus

1. Ilpu NOBBILIEHHON KUCIOTHOCTH B I1OYBE:
a) MHoro uoHos Ca?* u Mg?* ;
6) MHOTO (yJIEBOKHCIIOT;
B) MHOTO HoHOB OH"
T) copepxutcs rymar Na.
2. Beibepure 3HaueHus pH s cnaOoKUCITBIX TOYB:
a)6-7,
0) 3 -4,
B)4-5;
r)5—6;
o) 8-9.
3. BoibepuTte 3HaueHus pH 1151 KMCIIBIX MTOYB:
a)6-7,
0) 3 -4,
B) 4 -5;
r)5—6;
o) 8-9.
4. KakyM TepMUHOM Ha3bIBAETCS CIOCOOHOCTH MOYB ITPOTHBOCTOSATH U3MEHEHHIO
KOHIICHTPAIMH TIOYBEHHOTO PacTBOpa:
a) rOMeoCTa3s;
0) OydepHOCTS;
B) KOJUIOMTHOCTb;
I') OCMOTHYECKOE JTaBJICHHE.
5. CKOJIBKO M3BECTH CIIeyeT BHECTH Npy 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(HOJIOTHH PaCTCHUH, YMEHHE
BBISIBIISITD OTJINYHUTEIIHHBI
NPU3HAKHA OOBEKTOB.

1 6ann — IpaBUIHLHO BHIOPAHBI BCE
BapUaHTHI OTBETOB B TECTE.

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

Bonpocut ¢ pazeepuymuim éapuanmom omeema

JaiiTe KpaTKyl0 XapaKTepUCTHKY ITOJ30JUCTHIM ITOYBAM.

YKaXuTe OCHOBHBIE YCIIOBHS (POPMUPOBAHUS YEPHO3EMHBIX MOYB.

JaiiTe cCpaBHUTEIBbHYIO XapaKTEPUCTUKY MHUHEPAILHBIM a30THBIM yJIOOPCHHUSM.
JaiiTe cCpaBHUTEIBHYIO XapaKTEPUCTUKY OPTaHUIECKUX YI0OpEeHUI.

HwnheE

Ouenusaemcs: yMeHHe
OOBACHSITH CMBICJI, TPUYUHBI H
3aKOHOMEPHOCTH SIBJICHHUIA.

CoOTBETCTBHE 0ajlIoB u
MIPaBUIBHO BBIIOJIHEHHBIX
3aaHuil B pabore:

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

2 fanna — B OTBETE JOIMYIICHBI
HECYIIECTBEHHBIE ONMUOKH.

1 6ann —oTBETH HE MOJHBIA WM
JIOTIYIIICHBI OITHOKH.

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




OIEHOYHBIE MATEPHAJIBI JIJIS TPOBEJAEHUS ITIPOMEXKYTOYHOW ATTECTAIIMA (ITPUMEPHI)

Inanupyemblit
N TumnoBbie KOHTPOJIbHbIE 3aJaHUA U CIIOCO0 KpuTtepuu onleHMBAaHHUA U IIKAJIA
o0pa3oBaTeJbHBI .
NpoBeaeHUs MPOMEKYTOUYHOI aTTeCcTaAllMU OlleHUBAHUS
pe3yJibTar
OIIK 1.3: 3aoanue 1 (10 6annos) Ouyenusaemcs:. ypoBeHb 0a30BBIX 3HAHUH IO
Hcnonb3yet MMOYBOBEJCHUIO;  CIOCOOHOCTh  BBISBIIATH
0a30BbIC 3HAHUS [MousenusIit npoduins. Mopdonoruyeckne B3aUMOCBSI3b CTPYKTYPHOM u
OOTaHUKH, MIPU3HAKK TOYBCHHOTO MPOQHIIS. (YHKIIMOHATIBHON ~ OpraHM3alud  OOBEKTOB;
300JIOTHH, CIOCOOHOCTh OOBSICHATH CMBICH, TPUYUHBI U
MHUKPOOHOJIOTHH, 3aKOHOMEPHOCTH MPOIIECCOB.
9KOJIOTHH U
MTOYBOBEICHHUS B 10 6annoe — naHbl TONHBIC MCYCPITBIBAIOIINC
npohecCHOHATBHOM OTBETHI HA BCE BOMPOCHI.
JIESATEIbHOCTH 8-9 6annoe — nmaHBl HENOCTATOYHO TIOTHBIE

OTBETHl HAa BCE BOMPOCH WM JOMYIICHBI
HE3HAYUTEIbHBIE OIINOKH.

5-7 6annoe — naHbl OTBETHI HE HAa BCE BOTIPOCHI
WA JOMYIICHBI OIIHOKH.

3-4 6anna — nmaHpl OTBETHI TOJBKO HA YacThb
BOTIPOCOB, JTOITYIICHBI CEPhE3HBIC OMIUOKH.

1-2 6anna — naHpl pparMeHTapHBIC OTBETHL.

0 6annoe — na"pl pparMeHTapHBIC OTBETHI U
JIOTTYIIEHBI CEPhE3HbIE OIIHOKH.

IInonoponue noussl. Bunel miuonopoaus.

3aoanue 2 (15 6annos)

BOCHpOI/ISBOJICTBO TMOYBCHHOTI'O IIJIOAOPOAMA.

Ouyenugaemca: ypoBeHb 0a30BBIX 3HAHUU IO
MOYBOBEJICHHUIO,  CIIOCOOHOCTH  OOBSCHSATH
CMBICI, MPUYMHBI W 3aKOHOMEPHOCTH
MPOLIECCOB; CHOCOOHOCTH BBISIBIISITh
OTJIMYUTENbHbIE TPU3HAKA  OOBEKTOB WU
MPOLIECCOB M aHANM3MPOBaTh HA OCHOBE
MUMEIOIINXCS 3HAHUH.

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

12-14 6annoe — nanbl HEJOCTATOYHO ITOTHBIE
OTBETHl HAa BCE BOMNPOCHI WM JOMYIICHBI
HE3HAYMTEIILHEIE OIINOKH.

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

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

1-3 fanna — nanel GparmMeHTapHBIE OTBETHI.

0 6annoeé — naHbl parMeHTAapHBIC OTBETHI U
JIOTTYIIICHBI CEPHhE3HBIC OIHUOKH.

3aoanue 3 (15 6annos)

I'muuucTeix 4yactuy B mouBe 45%, B OKpacke
mpeoOaagaroT roxy0oBaThIe
dopmupyeTcsi TMoYBa TMOJ CMEIIAHHBIM JIECOM.
JaiiTe XapaKTEePUCTHUKY ITOYBE U BOAHOMY PEKUMY

B HEH.

Y4aCTKH.

Ouyenueaemca: cnoCOOHOCTh pacloO3HABaTh
00BEKTHl MO OCOOEHHOCTSIM HX CTPOEHUS,
BBISIBJISITh OTJINYNTEIbHBIC MPU3HAKH,
aHaJIM3MPOBATh U YCTAHABIMBATh B3aUMOCBSI3H
Ha OCHOBE MMEIOIIMXCS 3HAaHUM.

15 6annoeé — naHbl TOJTHBIE WCYEPIHIBAIOIINE
OTBETHI Ha BCE BOIPOCHI.

12-14 6annosé — nanel HENOCTATOYHO IOJIHBIC
OTBETHl Ha BCE BOIPOCHI WM JIOMYIICHBI
HE3HAYHUTEINIbHBIC OLTHOKH.

8-11 6annoe — naHbI OTBETHI HE HA BCE BOIPOCKHI
WJIN JIOITYIIEHBI OMINOKH.

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

1-3 fanna — nanel GparmMeHTapHBIE OTBETHI.

0 6annoeé — nanbl pparMeHTapHbIE OTBETHI U
JIOMYIIEHBI CePhE3HbIE ONTHOKH.




MNPUJIOKEHUE 2

METOUYECKHUE MATEPHAJIBI JUISA OBYYAIOIIUXCSA IO OCBOEHUIO JTUCIIUTIJINHBI

N

Mertoauyecknue MaTepralisl 110 IPOBEICHHUIO JlabopaTtopHbIx padot ([Ipunoxenue)
Metoandeckue MaTepuaibl s IOATOTOBKU K IK3aMEHaM
TpeOoBaHMs K pEHTHHI-KOHTPOIIO (JUIs19K3aMeHa)

1. MeToanyeckue MaTepUAaJIbI 0 MPOBeIEHHIO Ja00PaTOPHBIX padoT

IPUJIOKEHUA

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. [TokazaTenn «MOKPOro» crocoda ompeaesicH st MEXaHHUECKOTO 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 BBIZIeNICHHS T'YMYCOBBIX BEIIECTB




®opma 3anucH pe3yJbTATOB

Tabmauma 1

Ha3Banue HazBanue ynoOpenus ®dopmyia IIset, Bung  [PactBopumocts | Peakims |Peakumst |Peakums
TpYIIIBI B BOJIE ¢ NaOH | ¢ BaCl, | AgNOs
ynoOpeHnit

A30THBIE Mouesuna NH.CONH

A30THBIE Cynb$haT aMMOHHUS (NH4)2S04

A30THBIE Hartpuesas cenurpa NaNO;

Kanuitusie Kanuitnas conb KCI

Kanuiinsie Cynbdart kanus K2SOq4

®ochopurie | JIpoiinoii cynepdocdar | Ca(H2POq),

UzBectkoBbie | [urc CaS04-2H.0

UssecTkoBbIe | U3BECTKOBAs MyKa CaCOs

CroxHbIe dochoputHast Myka Ca3(POy4)2

CaCOs
CroxxHbie Ammodoc NH:H:PO4
Tabnuua 2
Buabl U cBOlicTBAa OCHOBHBIX MMHEPAJIbHBIX Y100peHUil
Ipocteie ynobpeHus
A3OTHEIC yTOOPEHHUS U UX CBOWCTBA
Cpennee
HasBanue ynobpenus u coJiepxKaHue PacTBOpHMOCTS B BnusHue Ha peaknuio O0weMm Ir
bopmyna JICHCTBYIOIIETO BOJIC TIOYBBI ynoOpeHus Ha M2
BelecTna, %
AMMHUadHast CEIUTpPa 34 -35 PactBOprMa Crerka MmoaKAcCIseT 1,2
CynsdaTt aMMOHHUS 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 PacTBOprM TTonkuciser 1,2
uanamuz KaabIus 19-21 HepacTtBoprm [TommenaunBaer 1,7
dochopHbIe yI0OpeHHUs U KX CBOWCTBA
HasBanue ynoOpenus u Cpennee PactBOpumMOCTh B Biusinue Ha peakuuto O6beMm 1T

conepxanue P>Os, %

2

¢dopmyna BOJIE TIOYBBI ynoOpeHust Ha M
PactBopum He
Cynepdocpar 14 - 20 noancho Ioaxucnser 0,9
CymnepdocdaT qoriHON 45 - 50 PacTBoprM HetirpansHo 1,0
[penunurat 27 -35 He pactBopum HetirpansHo 1,18
TepmodochaTs 20-25 He pactBopum [oxmenaunBaet 0,6
823(;?;1?6}[%16 24 - 28 He pactBopum [onmenaunBaer -
docdoputHas Myka 14 -23 He pactBopum HetirpansHo 0,5-0,6
Koctsnas myka 30-34 He pactBopum HetirpansHo -
KanwmitHeie ynoOpeHus 1 X CBOWCTBA
Haspanue ynobpenus u Cpennee PactBopumocTs B Bnusinue Ha peakuuio O6mem It

(Gopmya conepsxanue K0, % BOJIE T0YBbI yno0peHus Ha M2
XnopuCThIN Kanuit 56 - 60 PactBopuM HeiitpansHo 1,1-10
Kanuiigas conp 30-40 PacTBopuM HetitpansHo 0,8-1,0
CepHOKUCIBIN Kanuit 45 - 52 PactBopuM HeiitpansHo 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

Hazpanue ynobpenus u

Cpeanee cozep)kaHue NUTATENbHBIX BEIECTB B %

PactBopumocTs B

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

PactBopum He

Hutpodocka N-8-12,0; P,Os—9,6 —12,0 HOJHOCTBIO
AMMOHH3UPOBaHHBIH N_ 23 P,Os - 14 PacTBopuM He
cynepdocdar MOJTHOCTHIO
MHUKpPOYI00peHUs
Copepxanue

JeticTByto1iee Be1ecTBO

Ynobpenne

snemeHnta, %

[Ipumepnsbie 10361 Ha 1 ra




6OpHONATONHTOBOG 20 30 — 60 xr mo mocesa, 10 — 12 kr npu
bop IIOCEBE
Bopat marnus 1,3-15 35 — 75 kr 1o nocesa
MoJtGaT aMMOHs 50,0 25 — 50 T g npennoceBHOl 00pabOTKH
Mo ex cems (pacTBop)
Monubnar aMMoOHHUS - 360 35 — 70 r g npennoceBHOl 00pabOTKH
HaTpUst ' cems (pacTBop)
[MupuTHBIE OTapKH 0,3-0,5 5 - 6 iy Mozt Bcamky
Mens
N 20 — 25 kr nepen mocesom, 250 — 500 ¢
MenHsblii Kyrnopoc 26,0
JUTSL TIOJTKOPMKH (pacTBOp)
Mapranert MapraHueBsIii mam 12 -20 1,5 - 3,0 11 o moceBa

Ta6muma 3
OmnpenenuTe s MUHEPAJIBHBIX Y100peHUH
Peaxuna
PacTBOpHMOCTE B
. c ~
Brenumiit Buj BOJIE C menousko XTOPHCTEN C a30THOKHCIBIM Yiaobpene
NaOH - - cepedpoM (AgNO3
( ) dapuem (BaClz) pedpoM (Ag )
benoe BemecTBO B BHIE 3amax II3MeHeHHH - AMMHaUHAs
Xopomas II3MeHeHHIT HeT
HelryeK, KpHCTaII0B, [PaHyll. aMMHaKa HET CelnuTpa
Bernoe, cepo — romyboe min -
P "y 3amax beslii - Cynsdar
3e/IeHOBaTOe KPHCTALTHIecKoe Xopomas I13MeHeHHIT HeT -
aMMIHaKa 0cagoK aMMOHIA
BEIIECTBO
benoe mmi xenroe AMMHAK He II3MeHeHHH - Hatpuenas
Xopomas II3MeHeHHIT HeT
KPHCTaIJIHYECKOE BEIIeCTBO BBLIEIASTCH HET CenuTpa
benoe ToHKOE AMMHAK He I3MeHeHui "
Xopomas II3meHeHHIT HeT MouepnHa
KpHCTAIINYECKOe BEleCTBO BEIJIETIAETCA HeT
benoe mmi ;xentoe Xopomas 3amax I13MeHeHHi OONIBHEI OeTEIiT XIopHCTHII
MEIKOKPCTALIIUECKOE BEIeCTBO P aMMHaKa HeT 0CaZoK aMMOHHIT
BernsIil ITH cephlil MOpPOIIoK ~ AMMHAK He CibHas [MoxenteHne
Crnabas Cynepdochat
HJIH TPaHyIIhI BhIeIAeTCA MVThb ocajka
TeMHO — cepHIil 3eMIHCTEIH AMMHaK He II3MeHeHui - . ) DoctopuTHan
HepactBopum ZKenTsIil ocanok
IOPOIIOK BBIIETASTCA HET MYKa
Tonkmil Genblil W cepoBaThIil - .
HepacTtBopiM Benag myTh benas myTh JKenTslil ocaziok IMpemmrar
TOPOIIOK
TeMmHO — cepblil TAKebIT I13MeHeHHid o . X )
HepactBopum benaa myTh KenTslil ocanok Tomacmnak
IOPOIIOK HET
Benoe MenkokpHCTaLIHIECKOe AMMHAaK He ~ . : XI1opHCTHII
Xopomas Cnabas MyTb Bensrii ocajiok -~
BEIIECTBO BBIJleAeTCA KauHil
benoe MenkoKpHCTaLTHIECKO®
AMMHAK He ~ . -
BEIL[eCTBO C IPIIMECHI0 Xopomas S — Crnabas MyTh beJblii ocaiok Kanmniinas cob
Pa3sHOIBETHRIX KPHCTAILIOB .
Benoe i kpemoBoe Xopomas AMMHakK He OOnIBHEIL II3meneHnil HeT CepHOKHCTHII
KPHCTAJLITYECKOE BEIIECTBO BELIEIACTCA Oenblil ocalok KaJIHi
TeMHo — cepoe Xopolas, Ho AMMHaK He OOHNBHEIT
- P ITosgBngeTCa MYTH Kamimarnesus
KPHCTA/LIYECKOe BEIECTBO PacTBOp MYTHBII BBLIEIACTCA 0OeIslil 0calok
II3meHeHHI
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 PK3aMEHY CTYACHTY HEOOX0MMO BHUMATEIbHO O3HAKOMUTHCS CO CIIMCKOM BOIIPOCOB M M3Y4HTh
BECh HEOOXOMMBIIl TEOPETHIECKHIT MaTepHall NCTIONbB3Ys KOHCIIEKThI JISKIMIH, y4eOHHKU 1 ydeOHble T0COOMS M3 CIIUCKOB OCHOBHOM U]
JIOTIOJIHUTEIILHOM JIMTEPaTyphl ¥ JIMTEpaTyphl UL CAMOCTOATEIIEHOTO H3y4eHHs TeM. O0s3aTeNbHO ClleayeT IPOCMOTPETh BCE PUCYHKH,
BBITIOJTHEHHBIE B aJIL0OME, PICYHKH B yIeOHHKaX M YUeOHBIX TOCOOMSX.

2. MeTtoaunueckue MaTepuajbl 14 NOATOTOBKH K JK3aMeHaM

K Jaare Ha3HAYCHHOH KOHCYJIbTaAUU CTYACHTBI TOJKHBI IIOATOTOBUTH BOIIPOCKHI IO TEMAaM, BBI3bIBABIINM 3aTPYIHCHUA




«ITonoxeHust 0 pEUTHUHTOBOM cHCcTeMe 0OYYEeHHUS U OLICHKE KauecTBa yueOHOH paboThl cTyaeHTOB TBI'Y»

3. TpeGoBaHus K PeliTUHI-KOHTPOJIIO (VIS IK3aMeHAa)
[IpoBeneHne TEKyImEro u MPOMeKyTOYHOTO KOHTPOIISI KadecTBa y4eOHOH paboTHI CTyIeHTa OCYIIECTBIISICTCS HA OCHOBAaHUH

Ne monyas Tembl Buasi padot banabl
| IMouBoBeeHME Kak Hayka 0 | OT4eT 1o BBHIIOTHEHHIO 1a00PaTOPHBIX PadoT 10
H04BE. OTYET O BHINONHEHUIO CAMOCTOATENbHbIX 5
O6mue 0COOCHHOCTH | pagoT
TIO9BEL. KonTponbHbie paboThI 15
Hroro 3a I mogyan: 30
1 [TouBeHHsIit pacTBOp. OTYer 110 BHIMOIHEHUIO JTa00PaTOPHBIX PadoOT 8
KpyroBopor mHUTaTebHEIX [ Oryer 110 BBINONTHEHHIO CAMOCTOSTEIBHBIX 8
BEILIECTB B 3eMJIC/ICIINU pabor
KonTtponsHbie paboThl 14
Hroro 3a II moay.b: 30
JK3aMeH: 40
HUTOI'O: 100
Ne monyas Tembl Buasi pador Banabl
| dopMHUPOBaHHUE MTOYB MO/ OT4Yer 1o BHIMOTHEHUIO Ta00PATOPHBIX PabOT 8
pasHbIMH TAMAMH | Qryet 110 BHIIONHEHUMIO CAMOCTOSTEIBHBIX 8
PacTUTENLHOCTH. Pom | hagor
JICCHBIX To7kapoB B | KourpomnbHbie paboTh! 14
o4YB00Opa30BaTENBHBIX
npotieccax. Biusiaue pyook
Ha MOYBOOOPA30BATEIbHBIC
MPOIIECCHI.
Hroro 3a I moays: 30
11 Brusiaue *MBbIX | OTYET MO BBIMOJIHEHUIO JIAOOPATOPHBIX PAbOT 10
OpraHu3MoOB Ha | OTyer MO BBIMOJHEHUIO CAMOCTOSITENILHBIX 10
MOYBOOOPaA30BaTEIIbHBIE pabor
TPOTICCCHI. KoHTpoJIbHBIE PAOOTHI 10
ATpOTEeXHUYECKHE
MEPOIPUSITHS Ha
TEPPUTOPUAX 00BEKTOB
nanamadTHOro au3aiHa
Hroro 3a II moayib: 30
JK3aMeH: 40
HUTOIO: 100




HPUJIOXKEHMUE 3

PEKOMEHAYEMAS JIUTEPATYPA

Mudp ABTODHI, 3arnaBue H3parenbcTBO, IO, CCHUIKA
COCTaBUTEIH

JL1.1 T'amxapa H.®., ITouBoBeIEHHE C OCHOBAMU T'€OJIOTHH: M.: UHOPA-M, 2019. — 352 c. [DnekTpoHHbIH

Bopucos b.A. Y9IeOHHIK pecypc] Pexxum nocryma:
http://znanium.com/catalog/product/1005671

JI.2.1 | Apxwumosa T.B., 3aHATH 10 TOYBOBEAEHUIO, M.: MIII'Y, 2018. - 56 c. [DneKTpOHHBIHA
Bamenko .M., PEKYIbTUBALIUU U MEITUOPALIUU pecypc] Pexxum gocryna:
Konnues B.C. naaqmadra: yaebHoe mocobue http://znanium.com/catalog/product/1020584

J1.2.2 | T'amxapa H.®., ITouBoBenenue: Ilpaktukym: Yue6Hoe HoBocu6.:30motoit  komoc, 2015. — 180 c.
Bbopucos B.A., noco6ue. — M.: HUL] UHDOPA-M, 2014. — | [DJIEKTPOHHBIM PECYPC] Pexum nocryma:
Baiibexos P.®. 256 c. [DnekTpoHHbIH pecypc] Peskim http://znanium.com/catalog/product/614900

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

J1.2.3 | Topbsutea A.U., | IlouBoBenenue: YuedHoe nocodue. M.: HUI] UH®PA-M; Mn.: Hos. 3nanue, 2014 —
Bopo6res B.b., 400 c. [OnekTpoHHBIH pecypc] Pexum noctyna:
[TetpoBckuii http://znanium.com/catalog/product/413111
E.N.

J1.2.4 | Manacwok, O.10., | [louBoBeneHHE B JIECHOM XO3SHCTBE: MuHck: PecmryOnmkanckuit HUHCTUTYT
Tapanuyk A.B., y4ueOHOe mocoone npodeccronanpHOro  0oOpazoBanms  (PUIIO),
Couory0 H.C. 2016. — 332 c. [DnexTponHsIi pecypc] Pexnm

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

9. CBenenusi 00 00HOBJIEHHH padoyeii MPOrpaMMBbI THCHHUIIIMHBI (MJIH MOXYJIs)

Ne

OO0HoOB/1eHHBII pa3aen padoueii
NMPOrpaMMbl IHCIHILTHHBI

Onucanue BHECEHHBIX
H3MEeHeHM

PexkBH3UTHI JOKYMEHTA,
yYTBepaHMBIIEro
H3MeHeHMsI

el P I
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