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PABOYAS NIPOI'PAMMA JUCHUITJIMHBI
Arpoxumus
Hanpasaenne noarorosku 06.03.02 IlouBoBenenue
IIpopunian
(Broreoxmmus)
®opMa NOATOTOBKU OYHAS

kypc 4 cemectp 7.8
JIEKIIUA 84 wuyac.
MPAaKTHYECKUE 3aHATHS HE IIPENYCMOTPEHBI

nabopaTopHble paboTel 68 wac.

B TOM 4HcIe ¢ ucnonabzoBanueM MAO nek. - /mp. - [/na6. 00 wyac.
BCETO YacOB ayIUTOPHOW HArpy3Kn 168 uac.

B TOM YHCJIe ¢ Ucmosib3oBanneM MAO 00 wac.

caMocTosITeNbHas paboTa 165 wyac.

B TOM YHMCJI€ Ha MOATOTOBKY K DK3aMEHY 63 wac.

KOHTPOJIbHBIE PA0OTHI (KOJIMYECTBO) HE NPEyCMOTPEHBI

KypcoBasi paboTa / KypCOBOM MPOEKT HE MPEyCMOTPEHbI

sk3ameH 7,8 cemectp

3a4eT He MPelyCMOTPEH

Pabouass mporpamMma AMCHMIUIMHBI «ATpPOXUMES» paspaboTaHa Uis CTYIAGHTOB 4 Kypca HampaBiIeHUS
MOATOTOBKU 06.03.02 ITouBoBenenue, npoduiIb «buoreoxumus», B COOTBETCTBUH c
TpeboBanms MU DeneparbHOrO roCyIapCTBEHHOTO 00pa30BaTelbHOTO CTaHAapTa BbICIIET0 OO0pa3oBaHMS IO
HanpasneHnio moarotoBku 06.03.02 IlouBoBeneHne, yTBEpKAEHHOTO TPUKa3oM MUHHCTEPCTBA HAyKH U
BbIcmiero oopazosanus Poccuiickoit @exneparmm ot 07.08.2020 . Ne 919.

Pabouas nporpamma o0cyxJeHa Ha 3aceqaHuy Kadeapsl MOYBOBEACHHUS MMPOTOKOI OT «1» ceHTsops 2022 1. Ne
1/a

H.o. 3aB.kadenpoii nousoseaenuss MO b.®. [TiieHnyHUKOB

CocraBurenu: bpukmanc A.B., k.0.H., T0o1IeHT

Brnagusoctok
2022



O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHMH Kadeapbl/IenapTraMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. damumms)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefaHUH Kadeapbl/qenapTaMeHTa:

IIpotokoun oT « » 20 1. Ne

3aBenyronuii kKadenpoi

(moamucs) (1.0. damunus)

I11. PaGouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHNH Kadeapbl/AenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontuii kKadeapoi

(oammcp) (1.0. damumus)

1V. Pabouasi nporpaMma nepecMoTpeHa Ha 3acelaHuu Kadeapsl/IenapraMeHTa:

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amumnms)



Lean 1 321241 0CBOCHUS TUCUMILIMHBI KATPOXMMUSD)
[lenb: opueHTanWsl CTYACHTOB B CYIIHOCTH B3aWMOCBSI3U CBOWCTB MOYB H

MMATaHUS PACTEHUM, METOAOB XMMHYECKOW MEIMOPAlUHU MOYB, CBOMCTB M CUCTEMBI
MUHEPAIbHBIX U OPTAaHUYECKUX yIOOPECHHIA, YKOJIOTHIECCKUE MPOOIEMbI TPUMEHEHUS
yAOOpEeHH; TPUOOPETCHHE CTYACHTAMH HABBIKOB B OINPEIACICHUHN COICPKAHUS
MATATEJIbHBIX BEIIECTB B II0YBaX, B TMPOBEJACHUM aHAIM3a YyAOOpPEHUU IO
Ka4E€CTBEHHBIM PEAKLMSAM, B ONPEAECICHUHN YPOBHS ILUIOAOPOIHS TTOYB.

3amaun:

® U3y4YEHHE KPYrOoBOpPOTa BELIECTB B 3E€MIICNEIIMA W BBISBIICHHE TEX MeEpP
BO3JICICTBHSI HAa XUMHUYECKHE TMPOLECCHI, MPOTEKAKIIME B IOYBE WU PACTCHUSX,
KOTOPBIE MOTYT HOBBIIIATH YPOXKAW UM U3MEHATH €TI0 Ka4€eCTBO;

® IPUMEHEHHE arpOXMMHUYECKHE CPEACTBA, CYLIECTBEHHO BIUAIOIIMX HA
XUMUYECKHE U (PU3UYECKUE CBOMCTBA IMOYB, U CO3JAIOIIME ONTHUMAJIbHBIE YCIOBUA
JUISl IATaHWS PACTEHUM;

® YCBOUTbH TEOPHIO IOJIYyYECHUS IIPOTPAMMUPOBAHHBIX YPOKAECB U MOCTPOCHUSA
CTaTUCTUYECKUX MOJEIEH IUIOAOPOAMSA II0YB [0 KOMIUIEKCY ONTHUMAJIBHBIX
apaMeTpoB arpoXMMHYECKHX U arpoU3MYECKUX IOKa3aTelield IMOYB C Y4YeTOM
YPOBHS  ypoKas  OTHEJIBHBIX KyJbTYp M  HIPOAYKTUBHOCTM B  LEJIOM
CHEUATN3UPOBAHHBIX CEBOOOOPOTOB;

® HAYYUTHCA MPUMEHITh I[IOJTYYEHHBIE 3HAHHMS W HABBIKK B PEUICHUU
po(ecCUOHANIBHBIX 3a/1a4.

JUIst yCcHemHoro H3y4eHHsl UCUUILIMHBI «ATPOXUMHUS» Yy OO0Yy4Yaroluxcs
JOJKHBI OBITH CPOPMUPOBAHBI CIEAYIOUINE NTPEABAPUTEIbHBIE KOMIIETCHLINU:

- CIIOCOOHOCTbH K aHAIM3y COCTOSIHUSI OOBEKTOB OKPYXKAIOIIEH cpebl C yUETOM
CyLIECTBYIOLIEW  AHTPOIIOTEHHOW  HArpy3kh W I[PUPOJHO-KIMMATHYECKUMU
ocobeHHocTsiMu  JlanbHero BocTtoka ¢ nenbio coxpaHeHHs OHOpa3zHOOOpa3us u
IIJIOOPOMS TIOYB.

B pe3ynbTrare u3yueHus: JaHHOW TUCHUIUIMHBI y o0ydaromuxcs GopMupyoTcs
cienyroume npodeccuoHagIbHble KOMIETEHINH:

Tun 3agau Kon u HaumeHnoBanue Kon n HauMeHoBaHME MHIUKATOPa
npodeccuoHaNbHOMI JIOCTH>KEHUS] KOMIIETEHLIUU
KOMITETCHITH
(pe3ynbTaT OCBOCHUS)
HAay4YHO- IIK-1 Croco0eH K [1K-1.1 BeIOMpaeT OCHOBHBIC METO/IbI
HCCIEeI0BATENbCKUI aHaAJIN3y COCTOSHUS MOHHTOPHHTA O0OBEKTOB OKPY KaroIIei
00BEKTOB OKpYXKaroIen Cpe/Ibl ¥ OIICHKU aHTPOIIOTEHHOM
Cpelibl C y4EeTOM Harpy3Ku ¢ y4eToM IPUPOIHO-
CYHIIECTBYIOIIEH KIIMMAaTHYECKUX 0COOCHHOCTEN
aHTpornoreHHou Harpy3ku| JlanmbHero BocToka c 1enbio coxpaHeHust
Y TIPUPOHO- TIJI0JIOPOJIHSI TIOYB
KJIMMaTHYE€CKUMU [IK-1.2 ucnonb3yer COBpEMEHHYIO
ocobenHocTsimMu JlanpHero anmapaTypy U 000pyI0BaHHE U
Bocroka ¢ nenbio BBITIOJTHCHHS] HAYYHO-HCCIICIOBATEIHCKUX
COXpaHEHUs TUI00POIUS
TIOJIEBBIX U JJA0OPATOPHBIX pabOT MpH




Tun 3amau Kon u naumeHnoBanue Kon u HaumeHnoBaHue nHaUKaTopa
npodeccuoHanbHOMI JOCTHKEHUS] KOMITIETEHLIUU
KOMIIETEHIIH
(pe3yJbTaT OCBOCHUS)
MOYB MOHHTOPHHTE OOBEKTOB OKPY KAIOIIECH
cpebl
[TK-1.3 omeHHBaeT COCTOSTHUE OOBEKTOB
OKpYKaKOIIEH Cpebl U BUABI
aHTPOMNOTEHHON HArpy3Ku MO pe3yJibTaTaM
MOHHUTOPHHT'OBBIX HCCIIEIOBAHUH, C
Y4ETOM MPUPOJHO-KIUMATHUECKUX
ocobennocteli JlanpHero Bocroka u
COBPEMEHHOW HOPMATHUBHO-TIPABOBOM 0a3bl
B 00J1aCTH OXpaHbI OKPYXKAIOIIEH CPeIbl C
1EJIbI0 COXPAaHEHUSI TUIOA0POIUS TIOYB
Hay4yHO- MK-5 Cnocoben [IK-5.1 - ®opmynupyer Lenb U 3a1a4u
HCCIIeIOBATENbCKUMA CaMOCTOSITENIEHO HAyYHBIX HCCIICIOBAHHIA

000CHOBATH b,
CTaBUTh KOHKPETHBIC
3a/1a4u HAy4YHbBIX
HUCCIENOBAaHUN U
pemiaTh uX ¢ MOMOIIbIO
COBPEMEHHOM
anmnaparypsl,
obopynoBaHus,
MH(POPMAITMOHHBIX
TEXHOJIOTUH IJI
OLICHKH
OHMOT€OXUMHYECKHX
IIUKJIOB

I1K-5.2. Pemaet 3aaun Hay4HbIX
MICCIIEZIOBAaHUH C TOMOIIBIO COBPEMEHHOM
anmnapatypsl, 000pyA0BaHuUs,
MH(POPMALMOHHBIX TEXHOJIOTUI

IIK-5.3. orieHUBaeT OMOTE€OXUMHUYECKHUE
LHKJIIBI C TOMOIIBIO COBPEMEHHOM
anmapatypsl, 000pyA0BaHHUS,
MH(OPMAIIMOHHBIX TEXHOJIOTHH NS
pelIeHrs KOHKPETHBIX 3a/1a4 HayYHbIX
HCCIICIOBAaHUM.

KOI[ N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

HaumenoBanue nmokasarens OIleHUBaHUS
(pe3ynbTata 00y4eHHUs MO TUCIUILINHE)

I1K-1.1 BbIOMpaeT OCHOBHbIE
METO]Ibl MOHUTOPUHTa 00BEKTOB
OKPYXAaIOIIEH Cpe/ibl U OLIEHKH
AHTPOIIOTEHHON HArpy3Ku ¢ y4eTOM
IPUPOIHO-KIMMATHYECKUX

3HaeT: OCHOBHEIE MCTOABI MOHUTOPHUHIA 00BEKTOB
0pr>1<a}0mel71 Cpcabl U OICHKU aHTpOHOFeHHOI\/’I Harpys3KH.

Boctoka.

YMeeT: OLeHUTh aHTPOIIOT€HHYIO HAarpy3Ky C Y4eTOM
MPUPOJHO-KIMMAaTHYECKUX ocobenHocTeil Jlanbhero

Brnaneer: o0CHOBHBIMU METOAaMHU MOHUTOpHHTA 00BEKTOB

ocobennocteii JlansHero Boctoka ¢
LEJIbI0 COXPAHEHHUS TIOA0POIUS
I104YB

OKpPY’KaOIIEH Cpeibl U OLEHKH AHTPOIIOT€HHOM Harpy3KH C
Y4eTOM MPUPOTHO-KIUMATHIECKHX 0COOCHHOCTeH [lanbHero
Boctoka

I1K-1.2 ucnonb3yeT COBpEMEHHYIO
anmnapaTtypy 1 000pyJ0oBaHUE IS
BBIITOJTHCHHA HAYYHO-

3HaeT: nepeyeHb COBPEMEHHOT0 000pyAOBaHHUE IS
BBITIOJTHEHUS] HAYYHO-UCCIIEIOBATEILCKUX TOJIEBBIX U
71a00paTOPHBIX PAOOT MPU MOHUTOPUHTE OOBEKTOB
OKPYKaIOIIEH CPeIbl.




KOI[ U HAMMCHOBAHUC UHAUKATOPpA
JOCTHXXCHHA KOMIICTCHIIMH

HaumenoBanue nokazareis OLCHUBAaHUA
(pe3ynprata 00yUueHHUs MO AUCITUTUIHHE)

UCCIIEIOBATEIbCKHUX MOJICBBIX U
1a00paTOPHBIX PadbOT MpU
MOHHUTOPUHIE 00BEKTOB
OKpY’KaloIlel cpe/ibl

VMeeT: NCOIb30BaTh COBPEMEHHYIO allaparypy U
000py1oBaHUE JUISl BHIIOJTHEHHS HAYYIHO-
HCCIIEIOBATENLCKUX MOJIEBBIX U JIAOOPATOPHBIX paboT mpH
MOHHUTOPUHIE 00BEKTOB OKPYIKAIOIIEH CPepl.

BHaHGGTI HaBbIKaMU IJIs BBIIIOJIHCHUA HAYYHO-
UCCJIEIOBATENBCKUX MOJIEBBIX U TAOOPATOPHBIX paboT npu
MOHUTOPUHTE 00BEKTOB OKPYKAIOILIEH Cpeibl.

I1K-1.3 omteHUBaEeT COCTOSIHUE
00BEKTOB OKpYXaIOIEeH Cpeibl U
BU/JIbI aHTPOMOTEHHON HArPy3KH 1O
pe3yabTaTaM MOHUTOPUHTOBBIX
HCCIIEA0BAHUM, C YIETOM
MPUPOJHO-KIUMATHYECKUX
ocobennocteii JlaapHero Bocroka u
COBPEMEHHOI HOPMATUBHO-
MPaBOBOM 0a3bl B 00IACTH OXPAHbI
OKpY>KaIOIIEH Cpeibl C UETbI0
COXpaHEHUS IJTI0I0POIUS ITOYB

3HaeT: BUIbl AHTPOIOT€HHOW HArpy3KH, BIUSIOIEH HA
O6uopazHooOpasue U MIOA0POANE OYB

YMeer: olleHUBaTh COCTOSIHHE 00BEKTOB OKPY KaIOIIeH
Cpelbl U BUbI aHTPOIOTEHHON HArpy3KHu MO pe3ysibTaTaM
MOHUTOPHHIOBBIX MCCIIEAOBAHUH.

Brnaneer: MeToqMKON OLIEHKH COCTOSIHUS OOBEKTOB
OKpYXarollel cpeibl 10 pe3yabTaTaM MOHUTOPUHIOBBIX
UCCIIEIOBAaHUM, C yU€TOM IMPUPOJHO-KINMATHUECKUX
ocobenHocreil JlanbHero Bocroka u coBpeMeHHOMI
HOPMAaTHUBHO-IIPABOBOM 0a3bl.

[1K-5.1 - ®opmynupyer uensb u
3aJ]aud Hay4HBIX MCCIEIOBAHUMN

3HaeT: 1eNnb U 33J1a4 Hay4HbIX UCCIIEJOBaHUM.

YMmeeT: chopMyITupoBaTh 1ENb U 33JJa4d HAy9IHBIX
HUCCJIETOBAHMIM.

Brnageer: HaBbikamu Aiist GOpMYJIUPOBAHMS LIETTH U 3a/1a4
HaYYHBIX MUCCJIEJOBAHUMN.

[IK-5.2. Pemaer 3a1aun Hay4HbIX
HUCCIICIOBAHUM C ITOMOIIBIO
COBPEMEHHOM anmnaparypsl,

00opyaoBaHus, THPOPMALTMOHHBIX

TEXHOJIOTHH

3HaTh: BO3MOYKHOCTH HCIOJIb30BaHUsI COBPEMEHHOM
amnmaparypsbl, 000py0BaHUs, HH(HOPMAITMOHHBIX
TEXHOJIOTUH

YMeer: ucronp30BaTh COBPEMEHHYIO ammaparypy,
obopynoBanue, MHPOPMAITMOHHBIE TEXHOJIOTHHI

Brnaneet: HaBbIKaMU HCTIOJIb30BAHUSI COBPEMEHHOM
anmaparypsbl, 000pya0BaHUs, HH(HOPMAITMOHHBIX
TEXHOJIOTUH

[IK-5.3. oueHuBaceT
OHMOreOXUMHYECKHE ITUKIIBI C
MIOMOIIIBI0 COBPEMEHHOM
ammapaTypsl, 000py/I0BaHMUS,
WH(OPMAIIMOHHBIX TEXHOIOTHH TS
pEIIeHNs] KOHKPETHBIX 3a/1a4
Hay4HbIX HCCIIEJOBAaHUH.

3Haer: MIPUHIUIIBI pa6OTI>I OMOT€OXUMHYECKHUX ITUKJIOB.

YMeer: olleHUBaTh B3aMMOCBSI3U BHYTPH
OMOTreOXUMHYECKHUX IIUKJIOB C TIOMOIIBIO COBPEMEHHOM
amnmapaTypsbl, 000pya0BaHUs, THHOPMAITTOHHBIX
TEXHOJIOTHH J1JIs1 PeIIeHHs] KOHKPETHBIX 3a/1a4 HayUHbIX
HCCIICIOBAHU .

Bnaneer: HaBbIkaMM HEOOXOAUMBIMU JJIS1 OLIEHKH
KOMITOHEHTOB OMOT€0XMMHUYECKUX IIUKIJIOB C TIOMOIIIBIO
COBPEMEHHOM anmnapaTypbl, 000py10BaHUA,
MH(OPMALIMOHHBIX TEXHOJIOTHH JIJIsl peIIeHHsI KOHKPETHBIX
3a]1a4 Hay4YHBIX UCCIICJOBAHHM.

2. Tpyno€MKOCTh TUCIUIUIMHBI U BUJOB YUEOHBIX 3aHATUHN MO AUCIUTLIINHE




OO6mrast TpyA0EMKOCTh MUCIUIUIMHBEI cocTaBisgeT 11 3auétHbie emuuuibl 396
aKaJCMHUYCCKHX Yaca).
(1 3adeTHas eqUHUIIA COOTBETCTBYET 36 aKaJIEMHYECCKUM Yacam)

Bunamu yueOHbIX 3aHATHH U pabOThl OOydYaromIErocs MO TUCIUILINHE
SBJISIFOTCSL:

O6o3HauyeHue Bunp! yueOHBIX 3aHATHI U pabOTHI 00yUaromerocs
Jlex Jlekuu
JIab JlaGopaTopHble paboTHI
Cp CamocrosTenpHas padoTa 00yJaroIIerocsi B epHUo.I TECOPETUUSCKOTo 00yUeHHS

CaMocTosTeNnbHas pa60Ta o6yqa}0meroc;1 1 KOHTaKTHas pa60Ta 06yqa}0merocsi C

Kontpois .
IpenoaBaTesieM B IEpHOI NPOMEXKYTOYHOM aTTecTaluu

CTpyKTypa JUCHUIIIUHBI K ATPOXUMHUSY

dopma 00ydeHus: — OUHasl.

KonnuecTBo 4acoB no BuaaM yueOHbIX
3aHATUH ¥ pabOThl 00YYAIOIIEroCcs

Dopmbl
IIPOMEKYTOUYHOMN
aTTecTaluu

HaumenoBanue paznena
JUCUUIUTHHBI

Cemectp
JIab

o 4 ~
= o O

Jlex
Kountpomns

1 | Pazmen |. MecTo arpoxumun
cpenu pyHIaMEeHTaIbHBIX U
MPUKIAIHBIX HAYK U
UCTOpHs €€ PA3BUTHUS:

2 | Pasmen 2. CocraB u YO-1; I1P-6

CBOMCTBa MUHEPAIbHOU U
OpraHuYecKoi yactei
TTOYBBI

3 | Pazgen 3. M3menenus
TUTOJJOPOJIUS U CBOWCTB 84 36
MOYBBI, MTPOUCXOIAIINE TIPH 7 8 5 3 VO-1: TIP-6
CHUCTEMAaTHYECKOM

HNPUMEHEHUH
yaoOpeHuit

4 | Pasnen 4. Iluranue

pacTerii 7 8 5 3 YO-1; I1P-6

5 | Pazgen 5. MunepanbHble
yaoOpeHusl. 7 8 5 3 YO-1; I1P-6;
XapakTepucTuka I1P-4

MHUHEpaJIbHBIX YI100peHHA

6 | Paznen 6. Y moOpenus,
HMMEIOIIHME B CBOEM COCTABE 7 6 7 3 VO-1: TIP-6
MI/IKpOSHCMeHTBI

81 27

7 | Pasgen 7. Buasl
OpPraHMYECKUX yI00PCHHMIA. 8 9 9 - YO-1; I1P-6
BiusiHre ¥X Ha TIOYBHI




8 | Pasnen 8. buonornueckue

8 9 9 YO-1; I1P-6
yA0OpeHMSI

9 | Pasnmen 9. dusnonorunueckue
OCHOBBI

onpezeacHus MOTPEOHOCTH 8 9 9 YO-1; ITP-6
CEIBCKOXO03ICTBECHHBIX
KYJIBTYP B YI0OPEHHUSIX

10 | Pa3znen 10. Bausuue
pasITUIHBIX (GaKTOPOB HA
3 PeKTHBHOCTH
OpPTaHMYECKUX U
MUHEPAITBHBIX YI00pEHHIH. 8 9 9
Ormpeaenenne HOPM
MUHEPATLHBIX yI00pEHHIA
TMOJT CEJIbCKOXO3SHCTBEHHBIC
KYJIBTYPbI

YO-1; IIP-6;
I1P-4

HUroro: 84 68 16 165 | 63

l. CTPYKTYPA U COAEP) KAHUE TEOPETUYECKOM YACTH KYPCA
JlekunoHnHble 3aHsaTHA (84 4ac.)

Paznen 1. Mecto arpoxumMum cpead (PYHAAMEHTAJBHBIX M NPHUKJIAJAHBIX
HAYK M HCTOPHA e€ pa3BUTHA - 8 YacoB

Tema 1. Ilpeamer, MeTOABbI 1 MECTO ATPOXUMMHU cpeaH GyHAAMEHTAIBHBIX
U NPHUKJIAAHBIX HAYK — 4 yaca

[enn u 3agaum arpOHOMUYECKOM HayKH. McTopudeckne 3Tanbl TEOPETHUECKUX
BO33PEHUIN U MPAKTUYECKUX padOT U3BECTHBIX PYCCKHUX, POCCUHUCKHUX U 3apyOekKHBIX
YYEHBIX. ATPOXHUMHUYECKAS] XapAKTEPUCTUKA OCHOBHBIX THUIOB IMOYB. COCTAaB MOYBHI:
MOYBEHHBIA BO3yX, IOYBEHHBII pacTBOp, TBepas ¢aza MOYBbl, MUHEpAJIbHAs YaCTh
MOYBBI, OPraHUYECKOE BEIIECTBO IMOYBBI, MOTJIOTUTENIbHAS CIOCOOHOCTH MOYB.

Tema 2. Hcropusi pa3BUTHSI Y4YeHUS] O TNHUTAHUM PACTEHUHl H
(opMupoBaHUE ATPOXMMHUH KAK HAYKH — 4 yaca

Pazgen 2. CoctaB m CBOMCTBA MHMHEPAJIbHON M OPraHMYeCKOd 4acreil
NOYBbI- 8 YacoB

XapakTepucTUKa MHUHEPATBHBIX YIOOpPEHH: MpOCTble U KOMIUIEKCHBIE;
CBOMCTBA — pAacCTBOPUMOCTb B BOJE, THUIPOCKONHUYHOCTH, CIIEKMBAEMOCTb,
IpeAenbHas  BJIATOEMKOCTh, PACCEMBAEMOCTh, TPAHYJOMETPUYECKHM  COCTaB,
IPOYHOCTH IPaHyJi, BA3KOCTh, B3PhIBOONIACHOCTh, CHOCOOHOCTh K PETPOrpaJaliii.

CoctaB  u  CBOMCTBA  MHMHEpPaJbHOM M  OpPraHMYECKOM  YacTeu
MIOYBHI. [Tnomoponue nmo4yB. MI3MeHeHus IO I0POAMS u CBOMCTB
MOYBBI, MPOUCXOMASIINE MPU CUCTEMATHUYECKOM NPUMEHEHUH ynoOpeHuid. BaxHoe
CBOMCTBO MOYBBI — €€ MOTJIOTUTENIbHAsE CIOCOOHOCTH. [locTymnenne nurarenbHbIX

7



BEIIECTB O0ECNEYMBAIOT HMCTOYHUKHU: MUHEpalbHble YIO0OpEHUs, OpPraHUYeCKHe
ya00peHusi, pacTUTENbHBIE OCTaTKH, TOCEBHOIN MaTepuai, ouonoruueckas pukcamms
a30Ta KIyOCHBKOBBIMM M CBOOOJHOKHMBYIIMMU MHUKPOOPTaHU3MaMH, OCAJKH.
KpyroBopor u OanaHC mNWTaTeIbHBIX BEHIECTB M TyMmyca MOYBbl. [loHsATHS:
OMoJIOTHUeCKH OanaHc, X03SMCTBCHHBIN 0allaHC, BHEIITHEXO3SMCTBEHHBIN OallaHC.

Tema 1. CocTaB U CBOWCTBa MUHEPAJIBHOI YaCTH NMOYBHI — 4 yaca

Tema 2. CocTaB U CBOWCTBAa OPraHU4eCKOro BelecTsa no4Bbl — 4 yaca

Paznen 3. U3sMeHeHUs NJI0A0POANS M CBOMCTB MOYBbI, IPOUCXOASIIIIAE IIPH
CHCTEMATHYECKOM NPUMEHEeHUN y100peHuii- 8 yacos

KpyroBopor u Oajlanc mOHUTAaTENbHBIX BEUIECTB M TyMyca IMO4YBBI. bamaHc
MATATEJIbHBIX BEILIECTB

Pasnen 4. Ilutanue pacrennii — 8 yacon

Tema 1. Tunsl nuTanus pacrenuii — 8 yacon

[lonsatne  «murtanue  pacteHuit»y. Tumbl  mUTaHUA:  aBTOTPOQHOE,
cumoOunorpodHoe (bakrepuorpodHoe). Bo3aymHoe nuranue pacteHuid. @OTOCUHTES.
MunepanbHoe nuTtaHue (KopHeBoe) pacteHuil. KopHeBoil mepexBaT. MaccoBblii
noTok. Juddysus.

Pasgesa S. MuHepaiabHble yaoOpeHHsi. XapaKTePUCTHKA MHHEPAJIbHbIX
ynoopenuii — 8 yacon

Tema 1. Kinaccupukauus u o01umue cBoOMCTBAa MUHEPAJIbHBIX YI100peHU —
8 yacos

Knaccudukanus ynoOpennil. MuHepaiibHble yI0OpEHUs: UX XapaKTepUCTHKA
u noxpasaeneHne Ha Buabl. CroxHble ynoOpeHus. CMellaHHble MUHEpPaIbHbIC
ynoopenusi. CnoxkHocMmelianHble ynoOpenusi. JKuiakue U CyCleHIUpOBaHHBIE
KOMIUIEKCHBbIE y100peHus. Poib a3oTa B mUTaHUM pacTeHU. A30THbIE YIOOpEHMUSL.

HNctounnku azora g pacTeHuil. BimsiHMEe CBOWCTB MOYB HAa JIOCTYIHOCTH
a30THBIX yA0OpeHuil pacTeHUsIM. OCHOBHBIE BU/IbI a30THBIX YAOOPEHHI, CIOCOOBI MX
noyueHusi. CriocoObl BHECEHHUS A30THBIX Y00pEHMUIA.

Ucrounnku docdopa st pacteHuid. BausiHue CBONCTB MOYB HA JIOCTYMHOCTh
dbochopubix yaoOpenuit pacteHussMm. OcHOBHbIE BUALI (DOCPOpHBIX yT0OpEHMUIA,
cnoco0bl ux nosyyeHusi. CrnocoOwl BHeECeHUS! (OCHOPHBIX YA0OpEHUH.

@opmbI Kalvs B IOYBE. BHENTHME NMPHU3HAKY KAITMMHOTO TOJIOaHHS PACTEHUM.
Knaccudpukanus KanuiiHbIX coeAuHEHU BasloBoM (oOmiel) GopMbl  Kamusl.
MecTopokIeHHsT KAJIUHHOTO ChIPhS M TMPOU3BOJICTBO KaJUHHBIX yIOOPECHMUIA.
B3auMopeiicTBue KaluiiHbIX y100peHuii ¢ mouBoil. [Ipumenenue yno6penuii moa ¢/x
KYJBbTYPBI.

Cnoxnple  ynoopenus. KomOunupoBanuwsie yaoOpeHus. CMemiaHHBIC
ynoopenusi. TeXHOIOrMYeCKre MPOLECChl MPOU3BOJICTBA KOMIUIEKCHBIX yI0OpEHUI.
Knaccudukanms  KoMmIuieKCHeIX — yaoOpeHwit.  JKuakue  KOMIUIEKCHBIE U
CyCHeHIupOoBaHHbIE y100peHus. Cxeme cMelBaHus ya00peHU.

Pazgen 6. Yio0peHusi, uMelolue B CBOEM COCTABE MUKPOIJIeMEHThI — 6
4acoB



Ponbs MmukpoynoOpeHuii B )XU3HM pacTeHui. Buabpl MukpoyaoOpeHuii: 6opHbIe,
MEJHbIE, MapraHlEeBble, MOJUOJCHOBBIEC, IMHKOBBIE, KOOAIBTOBBIE, HHUKEJIEBBIE,
JKEJIE3HBIE

Tema 1. BopHble, MeaqHble, MapraHueBbie, MOJHOACHOBbIC, IIUHKOBBIE,
K00a/1bTOBbIE, HUKEJIEBbIE, JKeJle3HbIe Y100peHusi— 6 yacoB

Ponb Mukpoynobpenuit B )xu3Hu pacteHuil. Bunbl MukpoyaoOpenuii: OopHEbIe,
MEJHbIE, MapraHlEeBble, MOJUOJCHOBBIEC, IMHKOBBIE, KOOAIBTOBBIE, HHUKEJIEBBIE,
KEJIE3HBIC

Paznen 7. Buabl opranudeckux yaoopenuii. Biausinme ux Ha mouBbl - 9
yaca

Bunel oprannueckux yaoOpeHuil n BiausiHue ux Ha nouBbl. Komnoctsl. Topdd.
HaBo3 u HaBo3Has xwxka. [Itnunii momer. Kommnoctsl. KOMITIOCTEI MHOIOLIESIEBOTO
HazHauenus — KMH. Canponens. Hcnonas3oBaHue coJOMbI Ha  yJIOOpEHHE.
["opoackoit Mmycop. 3eneHoe ynoopeHue.

Pa3nen 8. buosoruueckue ynroopenus - 9 yaca

Lenp npuMeHeHUs: OMOJIOTHYECKUX yaoOpeHuid. Buapl yaoOpeHuil: HUTparuH,
azorobaktepuH, (docdopodbakrepurn, AMbB. buorymyc. Kunkoe yaodpenue
«Tamucman» u  mactooOpasHoe «llaHamesr». DKCKIIO3UBHOE OaKTepUaIbHOE
ya00peHrue « ApTEMHUSI.

Pazgen 9. Pusmosiormyeckue OCHOBbI ONpedeeHUs] NOTPEOHOCTH
CeJIbCKOXO03SIIICTBEHHBIX KYJIbTYP B yA0o0peHusax — 9 yaca

3ajaul  CUCTEMbl TpPUMEHEHHsI ynoOpeHuil. DOU3NOJOTHYECKUE OCHOBBI
onpeneseHusl MOTPeOHOCTH C/X KYyJNbTyp B yAOOpeHHAX. BBIHOC mNHUTaTENbHBIX
BELIECTB YPOKaeM /X KyJnbTyp. Vcronb30BaHre MUTATENbHBIX BEIIECTB PACTCHUSIMU
U3 TIOYBBI. YCBOECHHE PACTEHHMSIMU IHUTATEIbHBIX BELIECTB W3 OPraHUYECKUX H
MUHEPAJBHBIX y100peHuil. BiusiHue moXKHUBHBIX U KOPHEBBIX OCTAaTKOB C/X KYJBTYP
Ha TUIIEBOM peXuM MouB. BiusHue pa3nuuHbix (PakTopoB Ha 3()PEKTUBHOCTH
OpraHUYEeCKUX U MUHEPAJIbHBIX y100pEHH.

Pagen 10. Buusinme pasaudHbiX (akTopoB Ha I3PPEKTHUBHOCTH
OPraHM4YecKMX M MUHEPaJbHBIX ya00penuil. OnpenejieHne HOPM MHUHEPAJIbHbBIX
y100peHuii moj celbCKOX03s1iicTBEeHHbIE KYJbTYPbI — 9 yaca

Tema 1. IloyBeHHO-KJIMMATHYECKHE, AarpoTeXHHMYECKHE YCJIOBHA.
IIpuembl, CPOKH, CIIOCOOBI M TEXHMKA BHECEHUsI y100peHuii -4 yac

[louBeHHO-KNMMAaTUYECKUE YCIOBUS U 3(PPEKTUBHOCTH HCIOJIb30BAHUSA
y100peHuit pacTeHUusIMU. ATpOTEXHUUECKHUE YCIIOBUS U UX POJIb B TUTAHUM PACTEHUN
BHECEHHBIMH B [OYBY DPa3jJM4YHBIMA MHHEPAJbHBIMU UM  OPraHUYECKUMU
ynoopenusiMu. COBMECTHOE BHECEHHE OPTaHUYECKUX M MHUHEPAIbHBIX yI0OpEeHUil.
[Ipuemsl, cpoku, CIOCOOBI M TEXHUKA BHECEHUSI YI0OpEHUT.

Tema 2. OnmnpenesieHne HOPM  MHHEPAJIbHBIX YyI00peHUil  MOX
CeJIbCKOXO03SIIICTBEHHbIE KYJIbTYPbl. MeTobl onpeieieHnsi HOPM MHHEPAJIbHBIX
yao0peHnuii — 5 yac

[lonsiTHA: onTUMalibHAsA, palMOHANbHAs W TMpeaeibHas HOPMbI YIO0OpEHUH.
Metonpl omnpeneneHds HOPM MUHEPAIbHBIX YAOOPEHHH MOA C/X KyJbTypbl: 1 -
OCHOBAHHbIE Ha MPSIMOM HCHOJB30BAHUM PE3YJBTATOB TMOJEBbIX OIBITOB U
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arpoOXMMHUYECKUX KapTorpamm, 2 - pacueTHble (Win 0anaHCOBbIE), 3 - KOMIUIEKCHBIE.
OnpeneneHne HOPM MUHEPAIbHBIX YAOOPEHUN Ha IJIAHUPYEMBIM ypokail (MEeTo.x
anemeHTapHoro Oananca). [Ipumep Metona anemeHTapHoro Oananca. OnpenesieHue
HOPM MHMHEPAJIbHBIX YI0OpeHMI Ha TUIaHUPYEeMYIo MpubaBKy ypoxkas. Onpenenenue
HOPM MHHEpANbHBIX yIOOpEHHl ¢ WCHOJIB30BAaHUEM HOPMATHUBOB OarnaHca
MUATATEJIbHBIX BEILIECTB 32 CEBOOOOPOT (METO HOPMATUBHOTO OalaHca).

Il. CTPYKTYPA U COJAEP)KAHUE MMPAKTUYECKON YACTHU KYPCA U
CAMOCTOSATEJIbHOM PABOThHI

JlabopaTtopHblie padoThI (68 yacoB)

JlabopaTopHasi padora Nel.
I[MOATOTOBKA OBPA3LIOB ITOUBbLI K AHAJIM3AM (5 yacoB).

OOpasipl, AOCTAaBICHHBIE B JIA0OPATOPHUIO, JOJDKHBI OBITh HEMEIJICHHO
JOBEAECHBI 10 BO3AYIIHO-CYXOTO COCTOSHHS. XpPAaHEHHE CBIPBIX O0Opa3loB HE
JIOITyCKAeTCsl, TaK KakK MOJI BIMSHUEM MUKPOOHUOIOIMUECKUX MPOLECCOB U3MEHSIOTCS
CBOMCTBAa TIOYBBl. DBOJIBIIMHCTBO aHAIW30B MPOBOAAT C BO3LYIIHO-CYyXHMH
oOpa3namu, pacTepTbIMU U TPOCESIHHBIMH YEpPEe3 CHUTO C OTBEPCTUSAMU | MM.
ArperaTHblil aHajaM3 HEOOXOJUMO NPOBOAUTH B HE pacTepThix oOpasuax. s
MPOCYIIKK 00pa3ell pacChIaloT TOHKUM CJI0€M Ha OOJIBIIIOM JIMCTE INIOTHOW OyMmard,
IUHLETOM YAAIAIOT KOPHU M JIPYTMe€ PACTUTENbHBIE OCTATKH M, IPUKPBIB CBEPXY
JIPYTUM JIUCTOM Oymaru, ocTaBisitoT Ha 2-3 ans. [lomemenue st cymku oOpasios
JOJKHO OBITh CYXUM M 3alIMIIEHHBIM OT JIOCTyNa aMMHaKa, HapoB KUCIOT U JPYTUX
ra3oB. BreIcymieHHbI oOpasen JeisT MO JUaroHajsiM Ha 4YeThlpe 4vacTu. J[Be
MPOTHUBOIIOJNOXKHbBIE YacTU OEpyT MJid pacTUpaHMs, a JBE IPYTM€ COXPaHSIOT B
HEM3MEHHOM COCTOSHUU. [IOouBY pacTuUparOT B CTYNKE MECTUKOM W IPOCEUBAIOT
yepe3 cUTo ¢ oTBepcTusaMHu 1 mMm. PacTupanue m mpocerBaHHE MOBTOPSIOT A0 TeX
1Op, MOKA HA CUTE HE OCTAHYTCS JIMILb TBEP/ble KAMEHUCTBIE YaCTHUIIbI KpynHee 1 MM
(ckener mouBkl). [IpocessHHYIO Uepe3 CUTO MOYBY MMOMEIIAIOT B MAKET.

JlabopaTopHasi padora Ne2.

OINPEJAEJIEHUE I'VMVYCA TIOYBbI (5 uacoB)

['yMyc cuMTaroT r1aBHBIM MOKa3aTeIeM IIJI0A0POIUS MTOUYBbI, TOCKOJbKY B HEM
HAKaIIuBaroTCs a3oT, ¢pocdop, Kamui 1 APyrue dJIEMEHTH MUTaHus pacteHuid. [lpu
MUHEpaIM3allid TyMyca O9TH DJJIEMEHTHI TMEepPeXoasiT B (OPMBI, JOCTYIHBIC IS
pPaCcTCHUMN.

Kak mpaBuno, o comepkaHuu rymyca B IIO0YBaX CYyASAT MO KOJHWYECTBY
yIJIEPOA, BXOASALIETO B COCTAB OPraHMYECKOTO BELIECTBA MMOYB. YTJEPOJ B IOYBAX
BXOJIUT B COCTaB KaK OPraHMYECKUX, TAK U HEOPTaHUYECKUX COCAUHEHHUUN. YTIEPO/I,
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BXOJISIIIIMNA B OOCTaB Iymyca, HaXoAuTcs B ¢opme crienuPpuueckux, CBOMCTBEHHbIX
TOJIBKO TIOYBAM COEIMHEHUN TYMHUHOBBIX KHCJIOT, ()yJIbBOKUCIIOT, TyMHUHA U B (popMe
Hecnenu(pruIecKux CoOeqMHEHUH - YTIEBOA0POIOB, CTUPTOB, allbJACTHIOB, OpraHUYeC-
KHX KHCJIOT, YIJIEBOJOB, CMOJI U T.JI.

CyniecTByeT HECKOJIbKO METOAOB ONpPENEICHUS OPraHUYeCcKOro yriepoja B
MOYBax.

Hawnbonee mpocThiM 1 NOMYJSPHBIM SIBJISIETCSE MeTOJ TropruHa

Omnpenenenue yriaepoja NoYB MOKpPBIM COKMUTaHueM 1o MeToy TropuHa

[IpuHin merona

MeTton OCHOBaH Ma OKHCJICHHHM OpPraHMYEeCKOTO BEIEeCTBA MOYBHI XPOMOBOM
kucioron g0 oopazoBanus C02. KonumdectBo 02, m3pacxogoBaHHOE Ha OKHCIICHUE
OpPraHUYeCcKOro yriepoja, ONpeaeissioT M0 Pa3HOCTH MOXKIY KOJTUYECTBOM XPOMOBOM
KHCJIOTBI, B3ATOM HAa  OKHUCIEHHE, M  KOJUYECTBOM €€, OCTaBIIUMCS
HEU3PACXOJIOBAHHBIM IMOCJE€ OKHUCICHUSI.B KadecTBe OKUCIUTENS /XPOMOBOI
KUCIIOThI/ TipuMeHsoT 0,4 H pacTBop Kanust xpoMoBokuciioro / K2Cr207/ B cepHoi
KHUCJIOTE, NPEABAPUTEILHO pa30aBI€HHON BOJIOM B cOOTHOIIEHUU 1:1.

2K2Cr207 +6 H2S04 = 2 K2S04 +2 Cr2(S04)3 + 8 H20 + 3 02

3C+302 «=3 co2.

Ocratok  XpOMOBOM  KHCIOTBL,HE M3pPAaCXOJOBAaHHOM HA  OKHCIICHHE,
ortuTpoBbiBatoT 0,1 H pacTBOpoMm cojii Mopa ¢ UHAUKATOPOM (PEHUTIAHTPOHUIOBOU
kucioToir. TutrpoBanue conpio Mopa, mHpeAcTaBistoneld co0oi JABOMHYIO COJb
CEpHOKHCIIOT0 aMMOHHSI i CEPHOKHCIION 3akucy xene3a (Nh4)2$04 * FeS04 « 6 H20,
- UJIET 10 YPAaBHEHUIO:

K2Cr2So4 + 7 H2S04 +6FeS04 =7H20+ K2S04 +Cr2(S04)3 +

3Fe 2(504)3

Xon AHanuza

N3 oTobOpanHOW cpeaHed mpoObl MOYBEHHOTO 0Opasla / HE pacTepToro ,HO
U3MEIBYEHHOTO pyKamu/ OTOUpPAOT MHUHIETOM KOPHU U BHAUMBIE TJIa30M
opraHuuyeckue octatku. YucToTy oTOOpa KOpEIIKOB W OPraHUYECKUX OCTATKOB
KOHTPOJUPYIOT MPOCMOTPOM TOYBKI B JIyNy. 3aT€M PaCTUPAIOT MOUYBY B KOJIMUYECTBE
5-10 r B dapdopoBoii CTynKe U MPOCEUBAIOT YEpPE3 CUTO C JTUAMETPOM OTBEPCTUM
0,25 Mm.

Hagecky nouBsl 6epyT, Ha aHAIUTUYECKUX Becax. PasMep HaBeCKH 3aBUCHUT OT
MPEAINO0JIAraeMoro COJIEpKaHus ryMyca B IOYBeE.

B moxactunkax wim oTopOBaHHBIX TOPU3OHTAX, TNI€ COJEPIKAHHE YTIIepojia
npesbimiaer 10%, HaBeCcKy HE YMEHBUIAIOT, HO MPUMEHSIOT OOJbLINI 00beM
okucnutens. HaBecku momemiaroT B KOHHYECKHE KOiI004uku oobemom 100 mi. U3
OIOpPETKH MEIJICHHO, PaBHOMEPHO, MO KaruisiM npuinBaioT 10 mia 0,4 H pacTBOpa
XpPOMOBOHM KHUCIOTHI. Bo m30exanue pazOpbI3TMBaHUS KaIlld JOJDKHBI CTEKATh 10
cTeHke koJiObl. [lapamnenbHo mpoBoAMTCS XoJjocTtoe ompeneneHue. Bee onepanuu
BBITIOJTHSIIOT, KaK TMPU aHaJIu3€ IMOYBBI, TOJLKO BMECTO HABECKH IMOYBHI OEpyT Ha
KOHYHMKE IIIaTes s HEMHOT'O MPOKaJICHHOM MeM3bI JJIs1 PABHOMEPHOT'O KUTICHUSI.

Konbel  3akpbiBatOT MNpOOKOW-XONOJUILHUKOM M CTaBAT Ha TOPSYYIO
ANEKTPOIUIUTKY. JlOBOJSAT pacTBOPHI A0 KHUIEHUS W KHUISTAT POBHO S5 MHUH. /mO
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necouyHbiM yacam/. OTCYET BpEeMEHU BEAyT C MOMEHTA MOSIBICHHUS OTHOCUTEIHHO
KPYIMHOTO Ty3bIpbKa Ta3a. Kumenue MAOMKHO OBITH PaBHOMEPHBIM, CHIBHOTO
KHIICHUS cleAyeT u30erarb, YTOObl HE M3MEHUTh KOHUEHTPALMIO CEPHON KHUCIOTHI,
YBEJIUYEHHE KOTOPOM MOXET BBI3BATH PA3JI0KEHUE XPOMOBOW KHCIIOTHI.

Kunsuenne Ha IUIMTKE MOXXHO 3aMEHUTh HAarpeBaHHEM pPACTBOPOB B
TepMOCTaTe, MPEeABAPUTEIbHO HarpeToMm 1o temneparypbl 150-130°, B Teuenue 20
MuH. KoJIOBI € pacTBOpaMu CTaBST B yJaJI€HUU OT CTEHOK TepMocTara Ha 3-4 cMm i
oOecrieueHus 0oyiee paBHOMEPHOTO HarpeBa. Eciu B mipoiiecce KUMEeHUs IPOUCXOIUT
MO3€JICHEHUE PacTBOpa XPOMOBOW CMECH, HEOOXOIUMO IOBTOPHUTH OIpE/EICHHE,
YMEHBIIINB HABECKY MOYBbI WM YBEJIUYUB KOJIMYECTBO XPOMOBOW CMECH, B3SITOM AJIS
okucieHus. Ilo ucTteyeHMM BpeMEHUM KHUIEHUS KOJObI CHUMAIOT C IUIUTKH U
oxJaxnaamT. I[IpoOKy-XONOJMIBHUK, a TakkKe CTEHKH KOJObl OOMBIBAIOT
JTUCTUJIIMPOBAHHON BOJION M3 NMPOMBIBAJIKU, pa30aBisis MPU 3TOM PACTBOP MPUMEPHO
1o o0wvema 20-30 mut.

Ilepen HayanoM TUTPOBAaHMS JOOABISIIOT B KAUECTBE MHJMKATOpPA HECKOJIBKO
kanenb 0,2 % pactBopa (GEHUIAHTPOHUIIOBON KUCIOTHL. PacTBOp mepeMemuBaroT 1
tutpytotr 0,2 H pacTBOpoM cojii Mopa 10 mepexojia OKpacku U3 OpaHKeBO-Oypoi
yepe3 (PUOJIETOBYIO B TEMHO-3€lieHyl0. HuTpoBaHue oT (hpUONETOBOWM OKpacku 10
3€JICHOM HYXHO BECTH OCOOEHHO MEIJIEHHO, NPHJIMBAs PAacTBOp MO KAarlIsAM.
Brruncnenne pe3ysbTaTos:

%C=9(a-B)*h*0/003*100)/r

f - kommuecTBO comr Mopa /Mit/, TiolieIee Ha TATPOBAHKE XOJIOCTOTO OITBITA,;

B - KOJIMYECTBO coyin Mopa, nomieanee Ha TATPOBaHNUE XPOMOBOM CMECH

aHaJIM3upyemMoro o0pasia; H - HOpMaJbHOCTh coliu Mopa;

T - a0COJIFOTHO CyXasi HaBeCKa MOYBbI /T/;

0,003 - rpaMMoOBO€ 3HaYEHUE MUJUIUTPAMM-IKBUBAJICHTA YTJIEPOIA.

JIJist BBIYMCIIEHUS] KOJIMYECTBA TyMyca HalWJIEHHYIO BETMYMHY HAJ0 YMHOXHUTh
Ha kod(pdunmeHt 1,724, paccuuTaHHBII Ha OCHOBAaHUU CPEIHErO COJIEPKAHUS
yrjeposa B rymyce, paBHOTo 58%.

[Ipumeuanune

Ecnu mpu pacuerax HCHONb3yeTCsl HABECKA BO3AYIIHO-CYXOW MOYBHBI /T/, TO
CJIEyeT UCIOJIb30BaTh KOA(DPUIIMEHT TUTPOCKONMUYECKOW BOJIBI , KOTOPBI HaXOIAT
o ¢popmyne:KH2j= (% H20 rurp. + 100)/100

JlabopaTopHasi padora Ne3.
OITPEAEJIEHME JIETKOI'MIPOJIM3YVEMOI'O A30TA ITO METOAY
TIOPUHA 1 KOHOHOBOMU (5 yacoB).

A30T JIErKOTUAPOJIA3YEMBIX COEAUHEHUN T'YMYCOBBIX BEIIECTB IEPEXOIUT B
pacTBOp myTeM B3auMojieicTBUs ouBkl ¢ 0,5 H pactBopoM H2 SO4 B coTHOmEHUH
MOYBHI K pacTBOpy 1:5.

B rugponmszar nepexomdar B aMHAbl U aMUHOKHUCIOTHI, BXOJSIIME B COCTaB
rymMyca, a TaKXe MHHEPaJbHbIE COEAMHEHHs a30Ta. A30T amuHorpynmnsl NH2,
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BXOJISIMUI B COCTAaB aMMHOKHUCJIOT M aMUJIOB, MEPEXOAUT B aMMHA4HyI0 (opMy U
3aJ1EP>KUBAETCS CEPHOM KUCIOTOU B BUAE CEPHOKUCIIOTO aMMOHMS:

2 CH3CHNH2cO0O+3HS04=(H4)S0O4+ 6C02 + 16 H20 +12S02-

[TockombKy @30T JIETKOTBAPOIN3YEMBIX OPTaHUIECKUX BEIIECTB MOYBBI OBICTPO
MUHEPAJIU3YETCS, @ MOTOMY CTAHOBHUTCSI OCTYHHBIM ISl MUTAHUSA PACTCHUH, TO
CUMTAETCS] HCTOYHUKOM MOTIOJHEHUS 3aaca MUHEPAJIbHOTO a30Ta.

Xonx aHanu3a

Ha texHuueckux Becax oTBecuBalOT 20 I MOYBBI, IPOIYIICHHOW Yepe3 CUTO
1 wmm. Ilomemaror B konOy -250 wmin uw npwmBator 100 Mo 0,5 H
H2S04.BcrpsixuBarot cogep:kuMoe ko0 3 MUH U OCTaBIISIOT

cTosiTh 16-18 u .OTCcTanBaHne MOKHO 3aMEHHUTH |-4acOBBIM BCTPSIXMBAHHUEM.

3ateM BBITSDKKY (QUIBTPYIOT uepe3 CyXOW CKJIaauarhlii (QWIbTp W JaI0T
bunbTpaty cTe4Yh NOJHOCTHIO. bepyT nmunerkoit 15-50 ma ¢punbTpara /ecnu punsTpar
TEMHOro IBeTa - 25 Mj, cBemibld - 50 MJI/, mMOMemawT B KOHUYECKYIO KOJIOY
eMKocTbio 100 M. [IpubaBistoT 11 BoccTaHOBIEHUsT HUTPAToB 0,5 T cMecH kese3a
W IIMHKa /ObUM/ - B COOTHECeHWH 1:9, 3akpbIBaloT MPOOKON-XOJOAWIBHUKOM U
HarpeBalOT Ha IJIATKE JI0 KUIICHHUS W TMOJHOTO PAacTBOPEHUS MPUOABICHHON CMECH.
[Tocne oxnoxIeHUs] 0OMBIBAIOT MPOOKY-XOJIOJUIBHUK TUCTUILIMPOBAHHONW BOJION U3
MIPOMBIBAJIKA, TTPOMBIBHBIE BOJIbI COOMpPAIOT B KOJIOY. 3aTeéM MEpPHBIM IUIUHIPOM
npubaBisitoT 15Mn  koHueHTpupoBaHHod H2So4.ctaBar konOy Ha TIUTKY H
BBINIAPUBAIOT HA OTHE JKUAKOCTh JO0 TMOOYpEeHUs U TOSBJICHUS O€NbIX MapoB
SO3.0xnonuB ko0iyby, m000BIsAOT 10Mi1 42%XITOpHON KHUCIOTHI U HArpuBarOT 10
MOJIHOTO 00ecBeunBaHus KUAKOCTH.P-P nepenocsaT B konlOy 250 Mi1 U CTaBsAT KOJIOY
JI0 CJIEAYILIEro 3aHATHS.

[Tockonpky comepxanne N comepKaHHUe a30Ta MOJEKBOTHOW YacTU HE JTOJKHO
npeBeimath (0.2 Mr, TmepeA B3SATHEM  AMKBOTHI HEOOXOJUMO  IPOBE3TH
NpeIBapUTENbHYI0 Mpo0y Ha COAEpX aHUE a30Ta B HIBITyeMOM pactBope. Ero
BBITIOTHSIIOT CJICTYIOIIMM 00pa3oM.

bepyT mpoOupKy SMi UCHBITYEMOIO pacTBOpa, B MEpHYIO Koj0y Ha 50 mi
N00aBJIAIOT BOABI 10 2/3 o0beMa ITUCUMUIMPOBAHHON BOJIbI, MPUOABIAIOT 2-3 Karuu
CErHETOBOM COJIH.

Heitrpanuzytot kucnoTtHbiil pactBop 10% pactBopom NAOH, npubasmisitor 2
MJI 3TOr0 pacBOTpa W TuarenbHO nepememuBaeM. [Iposepsitor PH pactBOpa
YHUBEPCAIBHOW MHAMKATOPHON OyMa)kKOH, JOOMBAsICh TOTO 4YTO-ObI PacTBOp ObLI
HEHUTPAIBHBIM WJIH CJIA00 MIETOYHBIM.

[Tpubasmnstor 2 mu peaktuBa Hecciepa 106aBisitoT 00beM pacTBOpa B MEPHOM
KoJ0e BOJMOM JO0 METKH, XOpOIIO TMepeMemuBaloT u uepe3 10 MuHyT
KOJIODUMETPUPYIOT C TIOMOIIBI0  (hOTOIIEKTPOKOJIOPUMETPA, HCIOIB3YS CHHHIMA
cBeTOGUIBTP ¢ JUIMHHON BOTHBI 400-425 HM.

Coneprkanue a30Ta pacCUUTHIBAIOT B MWJLIMTpaMMax Ha 10 T OYBEI:

N=(C*V*100) / (r*V1),

rae C - KOHIIGHTpalusl BENIeCTBa, HaWJIEHHAs MO KaJIMOPOBOYHOMY TIpa-
¢buky; V - o6mmii oo6bem puibtpara /250 mit; V1 - 00beM B34TOM alIMKBOTHI/ SMIT; T -
HaBECKa IMOYBHI, B3siTas HA aHAJIH3.
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JlabopaTtopnas paGora Ne4.
OIIPEJAEJIEHUE AMMUAYHOI'O A3OTA (5 sacos)

AMMHauHBIA a30T u3BJIEKYT W3 MNouBbl 2% pactBopoMm KCL.B BBITSDKKY
NEePEXOAUT AMMOHHM, HAXOIAIIMNCA B OOMEHHOM COCTOSIHUM ,a TaKK€ aMMOHUUN
PacTBOPUMBIX B BOJIE€ aMMOHHUMHBIX coJieh. [10CKOIbKy AMOHNI pacTBOPUMBIX COJIEN
COCTABJISIET JIMILb HAaWOOJBIIYIO, YAaCTh a30Ta, NEPEXOSAIINIO B COJIEBYIO BBITSKKY,
CUMTAIOT ATOT METOJ] OIIPEIEIEHHUSI OOMEHHOI'O aMMOHHUSI.

Pesynbrarel ompeneneHuss OOMEHHOIO aMMOHHS CHIyXaT IOoKa3aTelleM
00€CIIeYeHHOCTH [TI0YB aMMHUAYHBIM a30TOM.

Xox aHanusa

bepyt 10-20 r mo4BkI, pacTepTOil U MPOIYILIEHHOW Y€pe3 CUTO C TUaMeTpoM 1
MM, U TOMEMalT B Koj0y eMkocTbio 500 mu. IlpunmBaror k HaBecke moyBbl 10-
KpatHoe KoinnuecTBo 2% pactBopa KC1 , mpuroToBieHHOro Ha 6€3aMMHAYHOM BOJE.
KonOy BCTpsiXuBaroT 5 MUH U OCTaBIIAIOT CTOATH 18-20 4. /[nutenbHOE OTCTauBaHUE
MO>KHO 3aMEHHUTh YaCOBBIM B30aJIThIBAaHUE.

[loaroraBnuBalOT BOPOHKY €O CKJIaq4yaTbiM O€3BOJIBHBIM (PHIBTPOM U
IPO(QHUIBTPOBBIBAIOT BBITSKKY.

[Ipexne yem npuctynuth K onpeneneHuto NH4, ucneITBIBalOT conaeprkaHue
€ro B HCCIeNyeMOW BBITSDKKE. JlJig 3TOro B MpOOMPKY MOMEHIAIOT 5 MII BBITSKKH,
npuOaBIAIOT 2 Kalld CErHeTOBOM comu M 2 kaminu peaktuBa Heccnepa. Ecnu
aMMOHHS TaKk MHOIO, YTO BBIAENSAETCS OCAZOK WM PacTBOp IMOJydaercs Oypo-
JKENTHINA, BBITSIKKY CIEAyeT pa30aBUTh /3amucaB BEJIMYMHY pa3z0aBieHUs/ U CHOBA
npoBecTy ucnbiTanue. OKkpacka JOHKHA ObITh YMCTO-KEITON, CBETIIOTO OTTEHKA.

B 3aBucumoctu ot coxepxkanuss NH4 Gepyt 5, 10, 20 mnm 40 M1 BBITSIKKH,
NOMEIIAIOT B MEpHYI0 Kouly emkocThio 100 M, mpubaBisior 2 MiI pacTBOpa
CErHETOBOM COJIM M XOPOILIO NepeMelnBatoT. Pa30aBigioT ITUCTUIIMPOBAHHON BOAOM
10 oobema npumepHo 80-90 mut u mpubaBisaOT 2 M1 peakTuBa Hecciiepa, 10BOAsT
pacTBOpbI 10 MeTKH. OKpallleHHbIE PpACTBOPHI (POTOKOIOPUMETPUPYIOT.

JlabopaTopHasi padora NeS.
OIMPEAEJIEHUE HUTPATHOI'O A3OTA JUCYJIbB@ODPEHOJIOBBIM METOJIOM (5 yacoB)

HutpaTel npucyTcTByeT B IOYBaX B BHUIE BOJOPACTBOPUMBIX cosier. s
U3BJICYEHUSI WX MNPUMEHSIET BOJHBIE WIJIM COJIEBbIE BBITSDKKU. Jlydile W3BIEKaTh
HUTpaThl W3 TOYBBI pacTBOpoM k2S04 ?duibTpaThl MONy4aroTCs MPO3payHBIM /
MoYBa HE JIUCTIEPTUPYETCS /.

Ompenenenre HUTPATOB MPOBOIAT IUCYIb(POPEHOIOBEIM METOJAOM, B OCHOBE
KOTOPOTO JISKHUT PEAKIUSA:

3 HNO3+C6H30H(HS03) 2 — C6H20H(N02) 3 +2 H2SO3 + H20

nucyib(odeHonoBasi- TMKPUHOBAsE KUCIOTA KHCJIOTa
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C6H20H (NO2)3 _NaOH — c6H2(NO2)30Na+H20

MUKPAT HATPUs

B pesynbrare oOpa3yeTcsi HUTPONPOAYKT - COJIb MHKPUHOBOW KHCIIOTHI
/IUKpaT HATpUs/, OKPAILIMBABIINN PACTBOP B KENTHIN IBET. IHTEHCUBHOCTh OKPACKH
3aBUCHUT OT COJIEpKaHUS HUTPATHOIO a30Ta B ITOYBE.

Monsipabiii koadduimeHT norameHus: 3toro pactsopa E=10000 npu pnmune
BostHbI /[ = 410 HM noguuHsieTcs 3akoHy bepa npu koHueHTpauusax 10 12 mr Ha 1 1
pacTtBopa.

ConepxaHue HUTPATOB XapaKTEPHU3yeT OOECIEYEHHOCTh MOYB MHUHEPAIbHBIM
a30TOM, a TaKXe CTENEeHb BBIPAKEHHOCTHU TMpollecca HUTPUPUKAIIUU, TO €CTh
OMOJIOTUYECKOTO  OKUCIEHUS  aMMHakKa,  a30TOCOJEp)KAlllUX  OPraHUYEeCKU
COeJIMHEHUM.

X0 aHaiau3a

20-10 T mOYBKI, pacTepTOil U MPOITYIIEHHON Yepe3 CUTO C TUuaMeTpoM 1 M,
noMmemaeT B Koily, nmpuimBaeT S-kpatHoe kommdecTBo 0,05% pactBopa K2$04 n
B30QJITBIBAET 3 MUH.

B 3aBucuMOCTH OT OXHJIaeMOro cojep>KaHusi HUTpaToB OepyT 5-50 mi
¢unpTpara U noMemaer B (apdopoBYI0 YalIE€YKy COOTBETCTBYIIEro oObeMa u
BBITIAPYBAET Ha BOJSHON OaHe.

OnnoBpeMenHo B (apdopoBbix yamikax BbeimapuBaeT 10-20 M1 3TaJOHHOTO
pactBopa. [locie BeimapuBaHusi CHUMAET YalIKU C CyXUM OCTAaTKOM C ropsiueil 6aHu
U J1acT UM MOJHOCTBIO OXJaauTbes. IlpunmBaeT B Kaxayro dYamky mo 1 mur
mucyiabGopoHonoBoit  kuciaorel. CyXxoll OCTaTOK TyaTeNbHO pPacTHpPAIOT C
nucynbhodpsHasooii KMCIIOTOM cTekIsHHBIM MECTUKOM. PacTupanue cieayer
IPOBOUTH HO TOJIBKO Ha CEpEeIUHE YalllKh HO M 10 OOKaM ee. IJe ocajika He BUJHO.
C »TOro MOMeHTa CTEKJIsTHHAs MaJIoUKa OCTAETCS B YalllKe IO KOHIA paOoThI.

OcTaBnsioT yamku OTCTOATH 10 MUH, 3aT€EM B KaXAYIO U3 HUX INPUIMNAET I10
15 M3 AMCTWIIMPOBAHHOW BOABI TaK KaK MOXET OUTh pPa30OpbI3TMBAHHME IpU
Hertpanuzaiuu NaOH 6e3 Boawl/. O0bem H20 nomkeH OBIT OJAMHAKOB BO BCEX
ciayyasx. CMauuBarOT BOJIOM BCIO MOBEPXHOCTh YalleK YTOObI cOOpaTh BOE MPOAYKTHI
TUTPOBAHMUS.

Hevirpamusyror kucneiii pactBop 20%pactBopom NaOH wnmm KOH  no
HIEJIOYHOW PE aKIUHU, TO €CTh JI0 JKEATOM OKpacKh + eIie OAHY KAl /M30BITOK
menoun He Memaer/. OKpallleHHbIe pacTBOPHI MEPEIUBAIOT B MEpPHBbIE KOJIOOUYKU
eMkocThio 100 mur. OOMBIBHIOT 4allledKd BMECTe C TMOJoYkoh 3- -4 paza
JUCTUUINPOBAHHOW BOJOM, NPHUCOECOUHSAIOT NPOMBIBHBIE BOAM K OCHOBHOMY
pacTBOpy B Koi0ax. J[oBOAST pacTBOp B KoOax MUCTUIUTMPOBAHHOW BOION [0
METKH, 3aKpBIBAIOT MPOOKON U MEPOMEIINBAOT.

CpaBHeHHE OKpacoK Ha (OTOKOJIOPUMOTpPE MPOU3BOIAT Cpasy K€, TaK Kak
OKpAIlIeHHbIE TTIOYBEHHbBIE BBITSKKU MIPU CTOSIHUM MEHSIOT OKPAacKy.

[Ipu (GOTOKOIOPUMETPUPOBAHUM TOJB3YIOTCSI CHHHM CBETOPHIBTPOM C
obnacteio nponyckanus 400-450 um. ConepxaHue HUTPATHOTO a30Ta BBIUUCISIOT B
Mr/100 r moYBHI:

a*Ve100 VN wMr/100 r o. »
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r*V1.

I7Ie a - KOHIICHTPAIUS BBITSOHKKH M0 KaaTuOpoBOYHOMY rpaduky; V - oOuruit
00beM BEITSDKKH, V 1 - 00beM aJMKBOTHOM YacTH, I - HaBecka mouBbl; 100 -
koddpumuenT nmepecyera Ha 100 T mMOYBEL.

3anacHOM 3TaJOHHBII pacTBOP

bepyT 0,7216 r nepekpUCTaILIM30BAHHOTO U BhICyIIOHHOrO npu 105T KNO3.
MOMEIIAIOT B MEPHYIO KOJIOY 1 J1 U pacTBOpSIIOT, JOBOAST /10 MeTkU. KoHleHTpanus
azota B 3ToM pactBope 0,1 mr B 1 mi. Ilpoumii pacTBop roToBsT pazOaBiieHHEM
OCHOBHOTO 3TaJIOHHOTO pactBopa B 1C pa3. Konuenrpanus takoro pactsopa 0.01 mr
\A:38 08

JlabopaTtopnas paGora Ne6.

OIPEJEJIEHME HUTPATHOI'O A3OTA IIOTEHLIMO-METPUYECKM
METOOM (7 gyacoB)

[Ipunuun meroga. MeTo OCHOBaH Ha U3MEPEHUM aKTUBHOCTH HUTPAT- MOHA
MOH-CEJIEKTUBHBIM 3JIEKTPOAOM a COJIEBOM cycneH3uH 1% pacTBopa amtoMOKaIUEBBIX
KBAaCLIOB IPU COOTHOILIECHHWM IOYBA:pacTBOp Kak 1:2,5, OnpuaeneHne HUTPATHOIO
a30Ta BO3MOXHO Takke M B cycrnensuu 0,052 pactsopa K2SO4 npu cooTHOmIEHNH
MOYBHI K pactBopy 1:2,5.

HNoHOoCalleKTUBHBIN 31EKTPOJI UCHOJb3YETCA Uil ONpPENEJCHUsT HUTPATOB BO
BCEX II0YBAX, KPOME 3aCOJICHHBIX.

2.7. O0ecne4eHHOCTh MOYB IOCTYITHBIM JUIsl IUTAHUSL PACTEHUH a30TOM

JNOCTYITHBIMH JUUISL INTaHUSI PACTEHUN SBJISIFOTCS MUHEpabHble coequHeHus N -
aMMUAa4YHbIE€ COJIM U HUTPATHI.

CopnepxaHre aMMOHUIHOIO M HUTPATHOI'O a30Ta B [OYBE BECbMa JUHAMUYHO
¥ BO MHOTOM 3aBHCHUT OT MUKPOOHOJIOTHYECKOU AesiTenbHOoCTH. [loaToMy cyauTs 00
00EeCIeYeHHOCTH MOYB a30TOM MO €AUHUYHOMY OIpe/esie HUI HET BO3MOXHOCTU U
JIMIIb ONPEAEIICHHs B TEYEHHE BCEr0 BEreTallMOHHOTO NEPHO/a JAt0T MPEACTABICHHE
00 a30THOM pPEKUME MOYB.

OtuM OOBACHSIETCS TO, YTO MOKAa3aTeNu OOECHEYEHHOCTH MOYB MO JaHHBIM
ONpENENeHUs] aMMUAYHOTO M HUTPATHOrO a3oTa OTCYTCTBYIOT. llokazaremsmu
00€CIEeYEeHHOCTH TIOYB a30TOM CITy>KaT JIaHHbIE, MOJy4aeMble IyTEM OIpenesICHUs
a30Ta JIETKOTUAPOJIN3YEMbIX OPIraHUYECKUX COETUHEHUHN TTOUBBI.

JlabopaTopHasi padoTa Ne6.

OIIPEAEJIEHUE MUHEPAJIBHOI'O 1 OPTAHUYECKOI'O ®OCPOPA I10
METOY CAHIAEPCA U BUJIBSAMCA (9 gacos)

[punimn Merozaa.ITpokaneHHy0 U UCXOAHYHO HaBECKH MOYBBI 00pa0aThIBAIOT
0,2 u pactBopom H2SO4. Tlo pasHoctu Mexay coxaepxkanueM ¢ochopa B
IIPOKAJICHHONM HABECKE M COJSpKaHHEM €ro a KMCXOJHOH HaBECKE OIpEeIesioT
dbochop oprannueckuii: Popran.=Poom-Pvun

rae Pobmr. - conepkanne ¢ocdopa B mpokajaeHHON HaBecke; PMUH -

cojaepkanne ¢ochopa 0 HCXOTHON HABECKE.
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Mertoa no3BoJisieT BhIACHATh 75-95% BanoBoro ¢pocope mouBhbl.

Xonx aHanu3a

I T mouBe» mpocessHHOM yepe3 cuTo ¢ auaMmerpoM 0,25 MM» NMOMEIIAOT B
dbocdopHBIi TUTETh U MIPOKAIMBAIOT 2-5 Yaca MpH TeMIIepaType

[Tocne »TOrO0 TpPOKAICHHYIO HaBeCKy Oe3 moTepb mepeHocsaT B Konly
emkocThio 100 M1, 3amuBaroT 50 M1 0,2 H pactBope H2SO4 u B3OanTeiBatoT 2 4aca,
3aTeM HacTauBaroT 16-18 yacoB, GUIBTPYIOT Yepe3 mpocToi GUIBLTP.

OTtaenpHYI0 HABECKY MOYBHI 1 T /mpocessHHON uepe3 cuto ¢ auamerpom 0.25
MM/ oMemaroT B Kosi0y emMkocThio 100 mut, 3anuBatot 50 mit 0,2 H pactBopa H2SO4,
B30aNTHIBAIOT 2 Yaca, 3aTeM HacTauBaroT 16- 18 4acoB U GUIBTPYIOT Yepe3 MPOCTOi
bunbTp. bepyT anukKBOTHBIE YaCTH U3 00OMX MOJTYUYEHHBIX PACTBOPOB M TTOMEIAIOT B
MepHBIE KOJIObI eMKOCThIO 100 M.

[Tpuctynaror k He#tpanm3anuu u3dbiTka H2$04 B pactBope. [lnms 3toro B
pPacTBOp U MPOMBIBHBIE BOBI /00bEM HE JTOJKEH MpeBbiath 70-80 M1/ mpubaBisioT
no karsiM 10% pactBop //H40H 1o cnaboro noMyTHEHUS, UITU. 10 KEATOU OKPACKH,
eclii HehTpanmm3anuio mpoBoAuTh 1mo d wunm J3 - muHuUTpodeHomy. 3aTeM pacTBOP
oOecupeunBaroT, npubasmsags no kamwiim 10% HMON IlpunmuBaior B KOJOBI
JTUCTUWIIUPOBAHHON BOJABI 10 00beMa.80-90 mu, moOammsitor 4 mia 2,5% pactBopa
MOJIMOIEHOBOKMCIIOTO AMMOHMS, IPUTOTOBJIEHHOTO HA CEPHOU KUCIJIOTE, U TIIATEIBHO
nepemMemuBaloT. BHoOcAT 3areM B pacTBOp 6 Kalleidb CBEXEIPUTOTOBIEHHOIO
XJIOpUJA OJIOBA, IOBOJSAT PACTBOP A0 METKU JUCTHIIMPOBAHHOW BOJIOH, THIATEIBHO
MEPEMEIINBAIOT WU OCTaBISIOT CTOATH S5-10 MuH. CuHAS OKpacka pacTBopa
HOSIBJISIETCS JI0BOJIBHO OBICTPO, HO MaKCHUMajbHasi MHTEHCUBHOCTh €€ HAaOJI0JaeTCs
yepe3 5-10 MuH, a 3areM HHTEHCUBHOCTb OKpacku cHuxaercsa. Doro-
KOJIOPUMETPUPYIOT PACTBOP, UCIOIB3Ysl CBETOMUILTP C JIMHHOM BOJHBI A = 725
HM. 3akoH bepa npuinoxum K koHueHTpanusm 10 6 mr P205 wa 1 1.

Pa3baBnsitoT pacTBOPHI JUCTHIUTMPOBAHHON BOAOM puMepHO 110 oobema 80-90
M, npubasmsitor 4 M 2,5% MoJUOAEHOBOKHMCIONO aMMOHHMSI M 6 Karmelb
CBEXEIMPUTOTOBJICHHOIO XJOpUAAa OJioBa. PacTBOpBI TYATENbHO MEPEMENINBAIOT,
JOBOJIAT 10 METKHU U uepe3 5-10 Mun porokoromumeTpupytoT. C mpudbopa CHUMAIOT
3HAYEHUE [ /ONTHYECKAas TUIOTHOCTb.

KaJIMOPOBOYHBIN TpaduK CTPOST aHAJIOTM4YHO rpaduky Ha a3or. CoaeprkaHue
dbocdopa paccunthiBaroT B Mr/100 T mOYBBL.

P205=(a8v8100)\(rv)

['me a-koHIIEHTpalus BBITSDKKH 10 KaauOpoBayHOMy rpaduky;V- o0bem
0011IeH BEITSHKKH; V1- 00beM alIMKBOTHOM YacTH; I' - HaBeCKa

nouBsl; 100 - koaddunuent nepecuyera Ha 100 T MOYBHI.

JlabopaTopHasi padora Ne7

OIIPEAEJIEHUE JIETKO PACTBOPUMBbIX ®OCDATOB B BhITAXKXKE KUPCAHOBA
(9 gacoB)
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B BeITsKKEe KHpcaHOBa onmpenenstoT coaepKaHue NOCTYNHBIX U MUTAHUS
pacTeHHuil JIETKOPAaCTBOPUMBIX (oc(aToB KHUCIBIX MOYB: MOJ30JHCTHIX, JIEPHOBO-
MO/30JIUCTHIX, OYPBIX JECHBIX U JIP.

®ocdatsr nzBnekarot u3 moussl 0,2 H pactBopom HCI mpu oTHOIIIEHHN TOYBKI
K pactBopy 1:5, MHHYTHOM B30ainThiBaHUU U 15-MHUHYTHOM OTCTauBaHuu. B
TOP(MSHBIX TOPU30HTAX OTHOIICHHE IMOYBBI K pacTBOpy paBHO 1:50. B BBITSDKKY
NEPEeXOIAT MPEUMYIIEeCTBEHHO (ochaThl Kambllus M MarHus, a TakKe HEKOTopas
qyacTh (ocaToB MOTYTOPHBIX OKUCIIOB.

Xo00 ananuza

5 T pactepToil U MPOCETHHON MOYBHI MOMEIIAIOT B KOJIOY eMKocThio 100 mi.,
npwiuBaioT 25 mia 0,2 H pacTBOpa COJSTHOM KHUCIOTHL. B30anThiBaloT coaep:kumoe
KoJObl 1 MUH, OTCTamBalOT 15 MUH W QUIBTPYIOT uYepe3 IUIOTHBIM 0€330JIbHBIN
bunbTp.

bepyT nunetrkoit 15 mi npo3payHoro GuiabTpaTa, MOMENIAIOT B MEPHYIO KOJIOY
eMkocThio 100 M1, pa30aBiisitoT BOIOM MpUMEPHO 10 00beMa 80-90 Ml 1 pUIMBaIOT
4 ma 2,5% pactBopa MOJIUOIEHOBOKUCIIOTO aMMOHHUSI, 3aTeM MPUOABIISIIOT 6 Kareb
XJIOpHJIA 0JIOBA, IEPEMEIITUBAIOT, JOBOASAT PACTBOPHI JO METKH U 10 UcTedeHuu 5-10
MUH (POTOKOJIOPUMETPUPYIOT.

JlabGoparopHasi pabora Ne§
OITPEAEJIEHWUE OBMEHHOI'O KAJIUS (9 4acos)

[Ipu arpoHOMUYECKOW XapaKTEPUCTUKE TIOYB OMNPENENSIoT HamOosee
JOCTYIIHYIO pacTeHusiM ¢GopMy Kanus. boibias 4acTe JOCTYIHOTO JJIsl PACTCHHI
KaJusi HaXoJWuTcs B OOMEHHOW (opMe B MOUYBEHHOM IOIJIOIIAIONIEM KOMILIEKCE.
OOMEeHHBIN Kaluii U3BJICKAIOT U3 TIOYBBI COJIEBBIMH BBITSKKaMU, BBITECHSIST KU U3
[MITIK nonom aMMOHUs. B BBITSIKKH TEPEXOIUT HE TOJIHKO OOMEHHBIN Kalui, HO U
€ro  BOJOpPAacTBOpPUMBIE  coeAuHEHMs. Kammii B BBITSDKKaX — ONPEAEISIOT
MIaMEHHO(POTOMETPUYECKUM METOIOM.

Xoo ananuza

bepyT 5 r BO3QyIIHO-CyXOW OYBBI, IPOCESIHHON YEPE3 CUTO AUAMETPOM
1 MM, momemarT B koj0y u mpwinBaoT 50 mu 1 H pacTBopa YKCYCHOKHCIIOTO
ammonust ¢ pH =7,0. B3banTeiBatoT coaepkumoe B TeueHue 1 yaca, GUIBTPYIOT
yepe3 ckiagyareli  QuibTp. B QuibTpaTe mnpoBomdT ompeneneHue  Kaius
IUIAMEHHO(OTOMETPUYECKUM METOIOM.

JlaGopaTopHasi pabora Ne9
OIMPEAEJIEHUE BEJIKOBOI'O A3OTA B PACTEHUAX (9 uacos)
[IumeBass U KOpMoOBasi 1IEHHOCTh ypOXKasg MHOTHX CEJIbCKOXO3SMCTBEHHBIX
KYJBTYp ONpEAeseTcs CoJAepKaHhueM B HUX Oelka. 3epHOBbIC U 000OBBIE KYJIBTYPBI

SIBJISIIOTCSI OCHOBHBIM MCTOYHMKOM PACTUTEIBLHOIO OeJKa. Conepxanue Oenka B
TOBAaPHOM 4YaCTH YpOXas y KaXJOr0 BHUAA PACTCHUM SABJIACTCA BEIWYUHOU
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OTHOCUTEJIBHO CTAaOWJIBHOW M ONpENEeNsieTCs TJIaBHBIM 00pa3oM TI'e€HETHYECKUMU
0COOCHHOCTSIMH KYJIBTYPBHI.

OnpeneneHue couepkaHUs M KadecTBa OEJIKOB B 3E€pHE 3E€pPHOBBIX
KyJbTYp B HACTOSIIEE BpEMs SBISIETCS 00S3aTENbHBIM IPU IMPUEME YypoKas Ha
AJIeBATOpaXx M rnepepadaThIBAIOIINX 36PHO MPEINTPUATHSX.

lpunyun memooa

Meton ompeneneHue OENKOBOIO a30Ta M OENKOB OCHOBaH Ha
CIIOCOOHOCTH OEJIKOBBIX MOJIEKYJ JEHATypUpOBaTh M BBHINAAAaTh B OCAJOK TOJ
BO3JIEUCTBUEM MOHOB TSDKEJIBIX METAJJIOB, KHCJIOW M IIEJTOYHON pEeaKIuu Cpe.bl,
BBICOKOM TeMIiepaTyphl, CIHpTa, aneroHa u Apyrux ¢daktopoB. B GenkoBbIx
MOJIEKYJIaX MPOUCXOAAT W3MEHEHUS B TMOJUNENTUAHBIX LEMsIX, OeIKd U3
PACTBOPHUMBIX CTAHOBSITCSI HEPACTBOPUMBIMU U TEPSIOT CBOM cBoiicTBa. HebGenkoBbie
a30TcoJepKalllie BEIIeCTBAa OCTAIOTCS B PaCTBOPE U JIETKO yNASIOTCS (puimbTpanuen
Y TIPOMBIBAHUCM.

KauecTBeHHast peakuys NTPOBOAUTCA C BBITEKAIOIIUM U3 BOPOHKHU
¢wieTparom (peakmuu ¢ pactBopom BaCly) mo mcuesnoBenuss mytu. OTCyTCTBHE
MYTH B TipoOupke ¢ uibTpaToM, Kyna gooasineH BaCl,, ykaspiBaer He TO, 4TO BCe
OEJIKOBBIE a30TCOJIEP)KAHUE COCAMHEHUE OTMBITHI U3 OcajKa Oelika, T.K. OHU UMEIOT
OJIMHAKOBYIO MOJIBU’KHOCTh C HOHAMHU CYJIb(aTa, OTCYTCTBHE KOTOPOTO YKa3bIBaeT Ha
MOJTHOTY OTMBIBaHMS.

[To HIKEU3T0KEHHOMY METOIY OcaxkaeHust 0eiakoB mpoBoautTcss CuSO,
B menaounoi cpeae /CuSO, * Cu(OH),/. Ocamok Oenka OTMBIBACTCS OT HEOECIKOBBIX
U PACTBOPHUMBIX Aa30TCOACPKAIIMUX COCIMHEHHU U 030JS€TCS CEPHOW KHUCIOTOHM IO
metony Keenpaansa. OnpeneneHHoe KOJMYECTBO a30Ta EPECUNTHIBAETCS Ha OEIIOK.

Xoo ananuza

a) Ha amanutmueckux Becax OepyT HaBECKy TOHKOW3MEIbUCHHON
pactutenbHoi mpoosl 0,2-0,5 T cemsan wiu 1 r ceHa, O0TBbI, cojioMbl. HaBecky
MOMEIIAIOT B XUMUYECKHN cTakaH eMKOCThio 150-200 mu. B crtakan ¢ HaBeckoi
npuiuBaloT 50 M IUCTWIIIMPOBAHHOM BOZBI, IEPEMELINBAIOT  COAEPKUMOE
CTEKJISIHHOM MaJIOYKOM M CTaKaH CTaBAT Ha KUIIALLYIO BOASHYIO OaHIO, 3aKpbIBAOT
€ro CTEKJIOM.

0) 151 KOHTPOJIS 3a TEMIEPATYPOU CTABST HA Ty K€ KUIALILYIO BOIASHYIO
OaHIO CTaKaH ¢ BOJAOW U IPaJlyCHUKOM.

B) llocne Toro kak Ttemmeparypa B crakaHe pgocturer 60°C
npubaBisitoT B Hero 25 i 6% pactBopa MEIHOTO Kymopoca, a 3aTeM Mpu
NepeMeIIMBaHUN HEOOJBIIMMU TMOPUMSIMH TyJa ke npuiuBatorT 25 mr 1,25%
pactBopa menoun NaOH. O6pa3yeTcst ocHOBHasi cosib cepHOKucion meau / CuSOq4 *
Cu(OH)2/, xotopas u ocaxkmaeT Oenku. BelmagaeT ocamok KOMILICKCA OEIKOBBIX
MoJieKya 1 Meau. CTakaH ¢ COAEPKUMBIM CTaBST Ha OTCTauBaHUE B Teuenue 1-1,5 u.
3aTeM pacTBOPHl GUIBTPYIOT YEpe3 CKIATYAThIM IUIOTHBIN QuiabTp. OUIbTpOBAHUE
MPOBOJAT METOJOM JAekaHTanuu. Ocalok B CTakaHe M HAa (DUIbTPE HECKOJIBKO pa3
IIPOMBIBAI0 JUCTUJJIMPOBAHHOM TOpsiYel BOJOM, IOCTENEHHO MEPEHOCS OCalOK Ha
bunbTp. 3aTeM ocafok 0e3 MoTeph /CHUMAas MPUKJICUBIINECS YaCTHYKH CO CTEHOK
CTakaHa KycouykaMu (uibTpa/ MEepeHOCAT Ha (PUIBTP M MPOAOHKAIOT MPOMBIBAHUE

19



ropsiyeii BOJOM JO MCUE3HOBEHUSI HMOHOB CEPHOM KHUCJIOTHI B BBITEKAIOIIEM
¢meTpare /peakuus ¢ BaCly/. ITocne Toro, kak 0caok MOIHOCTHIO IPOMBIT, PHIBTP
C BOPOHKOW BBICYLIMBAIOT B TepMocTaTe mnpu Ttemneparype 50-60°C, 3arem
CKpPY4YHMBAIOT TpyOOuKoi 1 moMemaloT B kosl0y Keenpaans. [IpunuBarot numnaapoM
10-15 mn xonmeHTpupoBaHHOW HySOs C pacTBOPEHHBIM CEIEHOM M OCTOPOYKHO
NEPEMEIINBAIOT COJIEPKUMOE, CTapasCh CMOYHUTh KHUCIOTOM Bechb ocaaok. Jlaiee
OCTaBJISIIOT Ha 5-6 4 JUIsl MEJIEHHOTO B3aUMOJIEUCTBUS KUCIOTHI U OCaJiKa. 3aTEM B
kon0y Kwenpmans mnpuiauBaroT tuiauHapoMm 1-2 mu 30% mepekucu Boaopo/a,
3aKPBIBAIOT KOJIOBI MPOOKAMU-XOJOAUIBHUKAMU M YCTAHABIMBAIOT UX HAa TOPSUYIO
ANEKTPUUECKYI0 TIIUTKY. O305410T (QUIBTPEI C OCagKaMU TPU MEJICHHOM
KUIISTYCHUH /C 3aKpBITOM MPOOKOI/ 0 MOJHOTO MpOCBeTieHus kuakoctu. I[locne
TOr0 KOJIOY C pacTBOPOM OXJIAXKIAIOT, OCTOPOKHO NPWIMBAIOT B Hee 3-5 Mi
JUCTUJNIMPOBAHHOM BOJbI, CHOBA OXJIAXJAIOT. 3aTE€M  PAcTBOP 30JIbI U3 KOJOBI
KOJIMYECTBEHHO /0€3 MOoTeph/ MEPEHOCAT B MEPHYIO KOJOy eMKOCThio 250 M.
JloBomAT pacTBOp B KOJIOE 1O METKHM JUCTWUIMPOBAHHON BOJOW, TINATEIBHO
IIEPEMEIINBAIOT M OCTABISIIOT HA CIEAYIOIHWA JEHb i1 OTCTaMBaHUA. 3aTeM
HEUTPaU3YIOT, Kak B nabopatopHoii  paboTte o ONpEICTICHUIO
JIETKOTUIPOJIU3YEMOTO a30Ta.

r) OOHOBPEMEHHO B CTEKJISHHBIM OIOKC OepyT 3r HCClIeayeMoro
MaTepuaa Jjisl ONpeAesIeHUs] TMTPOCKOINYECKON BJIark U CyXOro BEIIECTBA!

K rurp.H20 = (H20% + 100)/100; H20% = (a*100)/r,

r7ie a — OTeps B BECE, I, T — BO3AYIIHO- CyXasl HAaBECKa, T.

Crenath KayeCTBEHHYIO peakiuio c peaktuBoMm Heccnepa. B3datb
aMMKBOTY 2-5 wi (B 3aBucuMocTH OT oOkpacku). Omnpegenstor N Ha
(hOTOKOJIOpUMET]E.

Pacuem:

N% = (a*100)/(r*1000)*Kn2% , T/A€ a- KOHUEHTpalus; I - HaBeCKa
COOTBETCTBYIOIIAs anukBoTe, I'; 100 — pacuer Ha %; 1000 — nepeBog rpaMm B MT;
K =100/(100 —y) - rne y — coaeprkaHie TUTPOCKOITMYECKOM BIIar B %.
PaccunuthiBaeM HaBecky, I: 0,3 (HaBecka 3epHa)- 250 M,
Xr - 5 mi1, OTKyAa X =0.3*5/250

JlaGopaTopnasi padora Ne 10
OITPEJIEJIEHME JOCTYITHOI'O JUJISI PACTEHWI KAJIMS B [IOUBAX

(9 wacoB)

[To BHemHEMY BHWJIYy MUHEPAIBHBIC yJAOOPEHHUS TPYAHO OTIUYHTH OJHO OT
npyroro. I[Ipu yJOBIETBOPUTEIBHOM XPaHCHHWW pa3HbIE YIAOOPECHUS CTaHOBSTCS
BECbMa CXOJHBIMH MEXTYy co00il. UToObI M30€kaTh OMMOOK IMPHU HCIOJIH30BAHUU
yAOOpeHuii, HEOOXOAUMO yMETh OMNPEASIUTh C TOMOIIBIO  IPOCTEUITNX
KaueCTBEHHBIX PEaKITNil JIF000e MUHEPAThHOE yI00pECHHE.

[TpocThie MUHEpAIIbHBIE YIOOPEHUS JEIATCS Ha!
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- KPUCTALTMYECKUE — XOPOUIO PACTBOPUMBIE B BOJIE /MOKHO ONPENIETUTh
BU3YaJIbHO/. DTO a30THBIC U KaJIHMHbBIE YIOOPECHHUS;

- aMopdHBIE — TUIOXO PACTBOPUMBI B BOJIC — BU3YaJbHO PACTBOPUMOCTD
WX HE OMPEeaeIsaeTCs. DTO U3BECTKOBEIE M (oCPOpHBIE YI0OpEHUSI.

4.1. Kpucramiyeckue yao0peHus

A) Asotabie ymoopenus: NHsNOs, NH4Cl, (NH4)2,SO4, CO(NH2)2, Ca(NOs),,
KNOs. Ot ynobpenust uMerot creayromiuii Habop nonos: NH+, K+, Caz*, Na*, SO, >
, NO3 -, CI~.

HMou NH;" onpenensercst mo 3amaxy — Hpu JCHCTBHUHM Ha ynoOpeHHE
mienoubto: NHsNO3; + NaOH = NaNOs; + NH31 + H,0.

Hon NO73 ycranaBimuBaeTcss ¢ mnoMmolibio audenunamuna. Ilpu
B3aMMOJICUCTBUM OOpa3yeTcsi pacTBOpP CHUHEro IBeTa. TakuMm oOpa3oM, aMMUayHas
cenutpa onpenensercs: 1- nericteueM NaOH, 2- neiictBuem nudeHnaIaMuHa.

A3zoTHbIe y100peHus ¢ noHoMm NHy *

Ecnmu HeTr cunero okpammBanus, HO ecTh 3amax NH4*, To 3T0: 16O
(NH4)2SO4, mu6o NH4Cl. Kak ux pacnosnats? JleiicrByror BaCl, u AQCl. Bemamaer
OeJTbIil KPUCTAIUTMYECKUNA 0CAZI0K, 3HAYUT, CYIb()aT aMMOHHUS TIPU B3aUMOJCHCTBUU C
BaCl, maet Oemnblii KpUCTAILTMYCSCKHIA OCAJIOK.

Xnopua amMMOHMS: HpH J00aBICHMHM HUTpaTa cepeOpa BbIMagaeT Oelblid
CTYAEHHUCTBIN OCATOK.

Takum 00pa3oM pacro3HarOTCs a30THBIE YA0OPEHHS C aMMHUAKOM.

A3zotHbIe Y100peHus ¢ NO 3 —rpynmoi

Bce naroT cuHee okpaiivBaHue ¢ audeHmIaMuHoM. Mexay co0oil oHu
paznmnyarorcs. Ca(NO;), — BCbIXMBAeT U OBICTPO cropaeT OCCI[BETHBIM IIAMEHEM.
KNO; — BcmeixuBaer u okpammBaeT 1miaMms B QuoineroBeiii 11BeT. NaNOs -
BCIIBIXUBAET U OKPAIIMBAET IIaMs B >KEJITO-OpPaHKEBBIM 1BET. U elie npu aeicTBUr
Ha Ca(NOs), + 2NaOH < 2NaNO; + Ca(OH),| - oopa3zyercs Oenblii ocamok. NaNOs
u KNOj3 — ocaakoB He oOpa3syer.

A30THBIC YIOOpEHUS ¢ aAMMUHOTPYIIION

CO(NH2)2 — wmoueBnHa — xopomio pactBopsietcsi B Boue. C
MIEPEUYNCIICHHBIMU BBIIIC PEAaKTUBAMH XapaKTePHBIX PeakIuidi He oOpasyer.

CaCN2 — nuanamMu KanbIUs — TOHKAN TIOPOIIIOK TEMHO-CHHETO I[BETa C
JISTKUM 3allaxoM KepocuHa. B Boje HeEpacTBOPUM, MMEET IICIOYHYIO PEaKIIHIO.
[Topomok 3TOro yaoOpeHUss TpH TO0OABJICHHH pAaCTBOpPa KHUCJIOTHI BCKHUIMAET C
oOpa3oBaHHUEM YEPHOU TEHBI.

b) Kamumiineie  ymoOpenus:  KCI,  K;SO4  K;SO4s*MgSOs,,
KCI*MgSO,*3H20.

UYarmre Bcero kanuitHbie yA00OpEHUS UMEIOT PO30BYIO OKPACKY.

KCI — xmopua kanust — poBHbIE KPYITHbIE KPHCTAJLIBI PO30BOTO IIBETA
WIN MEJTKOKPUCTAILTMYECKUI OCIbIi MOPOIIOK ¢ cepbiM oTTeHKOM. [TpucyrcrBue Cl°
-3710 peakius ¢ AGNO; — Oenblii CTyIeHHUCTBIM ocanok. K* - okpailmBaer miams B
(UOJETOBBIN IBET.
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Cone (MKCI * nNaCl) + KCI — ortiiruaercst ot KCl o BHemHeMy Buy.
DTO cMeCh PO30BBIX KpUCTALIOB ¢ Oeikamu /Oonmee mernkumu/. Kpome storo Na*
OKpAIIMBAET IJIaMsl B KEITO-OPaHKEBBIN I[BET.

KySOs — Oenmblif  KpuCTaUIMUECKW TOpOIIOK. Pacmosnaercst 1o
npucyrctBuro SO; 2 nona ¢ Ba?*—BaS0O,| - Bemanaer B ocagok. K okpammsaer
1aMsi B (PUOIETOBBIH 1IBET.

K2SO,*MgSO,4 — xanumarnesus — mpuOaBiIeHUE IIETOYU — BBIMAIACT
ocagok. Mg(OH)2 — TBopoXXHCTHII Oeblii 0CaI0K.

KCI*MgS04*3H,0 — kaunut gaer peakiuio ¢ AGNO3;—AgCl — Genbrit
cryaeHuctbii ocamok u ¢ NaOH—Mg(OH), — OGenblii TBOPOKHBIH OCaIOK, U C
BaCl,—BaSQO, — 6enblit METKOKPUCTAIMYECKHIA 0CaI0K.

4.2. AmopdubIe YI100peHHS

B) ®ocdopHbie ynodpenus.

®ocdopHbpie ynoOpeHHs WM aMOp(HBIE YAOOpPEHHS TOXE JErKo
PACITO3HAIOTCS MO BHEITHEMY BHJIy M C TOMOIIBIO MPOCTENUIINX PEAKIIAMN.

Bo-niepBbIX, OHM OYEHb IJIIOXO PACTBOPUMEI B BOJIE. 3aTeM 00s3aTEIbHO
MPOBOJAT PEAKUHUIO C KMCIOTOW. JIJist 3TOro Ha yJ100peHus KanaroT KUCIOTOM, Yalle
BCEro coyisiHOW. Eciim maTepuall BCKHIAET, TO 3TO JUOO M3BECTKOBBIM Marepua,
6o docdarnuiak, 1uO0 ToMacuuiak. Beckunanue oOyCIOBIMBACTCS BBIJACICHHUEM
yriekucnoro raza. Ho ¢ocdopubie ynodpeHus: JIerko OTIMYHUTH OT M3BECTKOBOTO
Matepuana. M3BecTKOBbIE MaTepuaibl UMEIOT OOBIYHO O€Jblii M Cepbli IIBET, a
docdar u ToMacuIaKk TEMHO-CEPhI, U OHU XapaKTEePU3YIOTCs OOJbIIEH 00bEeMHOMN
Maccoi, uem u3BecTh. Takue dochopHbie yaoOpeHus kak ¢ochopuTHas MykKa,
cynepdocdar u nperunuTaT OT MPUOABICHHS KUCIOTH HE BCKUITAIOT.

[Tpeuunurat npexacrasisieT co00il MOPOIIOK OEIoro IBeTa ¢ CEpOBATHIM
orrenkoM. [lpu noGaBnenun AQNO; B pacTBOp mpemnumnurara MOCIeTHUN Oyaer
KENTeTh, YTO CBUACTEIHCTBYET O NPHUCYTCTBHH (DOChATHBIX HOHOB B COCTaBe
ynoOpenuii. pH cpensl pacTBopa HeUTpaabHasl.

Cynepdocdar BbimyckaeTcss B MOPONIKOBUAHOM  /MPOCTOM/ U
IpaHyJIMPOBAHHOM BHJI€ /MPOCTONM H JBOWHOW/. [lopoiok wumeeT Oenblil IBET,
rpaHysibl MMEIOT CBETIO-Cephlii IBeT. BonmHas BEITSDKKa cymepdocdara ObICTpO
KENTeeT TpH NpuOaBicHUU HecKoabkux kamelb AQGNOsz. pH BomHO# BBITSIKKH —
KHCTasl.

[Mpu no6asnennu BaCl k BeiTsbKKE mpocToro cymnepdocdara Boimagaet
OeJbIil KPUCTAIUTMYECKUM 0CaZioK Cylib(aTa Oapusi. ITO yKa3bIBaeT HA MPUCYTCTBUE B
cocraBe mpoctoro cynepdocdara rtumca. BoaHYIO BBITSDKKY H3 MPOCTOTO
cynepdocdara nomydarT ciaeayromumM oopazoM. B mpoOupky momemniaroT npuMepHo
1 T mopomika cynepdocdara /mpeaBapuTEIbHO PACTEPEB €T0 B CTYNKE/ U JOOABIISIOT
15 w~n  guctwummpoBaHHOM — Bombl.  Comepkumoe  MPOOUPKH — TIIATEIHHO
NepeMeIIMBAlOT B TEUEHHWE S5 MHH TIpM OCTOPOXKHOM HarpeBaHUHU. 3aTeM
OTCTOSIBIIYIOCS YacTh PacTBOpa IMEPEHOCAT B JAPYTyI MPOOUPKY W MPHOABISIOT
HECKOJIbKO  Kamenib  xyopuga Oapust /BaCly/. Bemasmmuii  ocamok  BaSO,
CBUICTEIHCTBYET O MPUCYTCTBUU B YIOOPSHHUH THUIICA.
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docthoputHass Myka — TSDKENBIH TOHKHH TOPOIIOK 3€MIIUCTO-TEMHO-
ceporo mBeTa. BogHas BBITSDKKA W3 yI0OpEeHWH HE MAaeT HUKAKMX XapaKTEPHBIX
peaKuni.

[Mopsimok pacro3HaHus YAOOpEHUM

1 sman pabomvl — pacmeopumocms

PaboTy HauMHAIOT ¢ BHUMATEIIBHOTO OCcMOTpa yaoopenus. OnpenensroT
€ro 3amax, IBET, XapakTep KpuctamwioB. 3arem 0,5-1 r ygoOpeHuss momeniaroT B
YUCTYI0 CYXYH TPOOUPKY /WM XUMHUYECKUW crTakaH/, poOapisitor 15-20 M
JTUCTHUTHPOBAHHON BOJBI. COJEPIKUMOE XOPOIIIO MEePEeMEIINBalOT U HAOTIOAAI0T 32
pacTBOPUMOCTBIO ya0OpeHusi. BHemHuit Bua ymoOpeHHs, €ro pacTBOPUMOCTH H

APYIuc Npu3HaKu 3allMCbIBAIOT B Ta6JII/IHy:
@dopma 3amucH pe3yibTaTOB HAOMIOJEHUI MNpU pacrno3HAHUM YIAOOpPEHUU IO
KaueCTBEHHBIM PEAKIIUSIM

Ne Buemn | PactBopum | Peakuu | Peakum | Peakuus ¢ | Peakuusi ¢ | OtHO- Ha3Ban
y1o0- Wi BUA | OCTh B BOZIE | 5 CO ac AgNQO3, mudeHnIam | meHne K | ue, coc-
peHus U 3amax HIeTIoY | XJIOpH[, | COJISI-HOW | MHOM pac- TaB,
bIO oM KHCJIO- KaJIcH- ¢op-

Oapus u | Toi HOMY MyIa

yK-Cyc- YT

HOH

KHCIIOT

oM

Ecnu ynoOpenue pacTBOpUIIOCH MOTHOCTBHIO WJIM OOJIbIIE MOJOBUHBI OT
B3SITOTO KOJHMYECTBA, TO PAacTBOP €ro IMOPOBHY PAa3IMBAIOT B YETHIPE YHCTHIC
NpOOMPKH /CTakaH/, KOTOPhIE WCHOJB3YIOT IS PEAKIMU CO IIEIOYbI0, XJIOPHUIAOM
Oapus, a30THOKUCIBIM cepeOdpoM U AuEHUTAMUHOM.

Il sman pabomul — xumuueckue peaxyuu

1 npobupka — peaknusi co mienoubto /NaOH/ - nuarHocthka rpymrmbl
NH*. NH*; + NaOH=NH3? - cunbHbIi 3an1ax aMMHUaka.

2 npobupra — peaxkuus ¢ BaCl, — quarnoctuka nona SO,

SO%+ Ba*>—BaS0,|, - Menkwuii, Gelblii KPUCTAIUYECKHMI 0CAIOK.

3 npoodupra — peakuusa ¢ AQNO3z — nquarnoctrka nona Cl u H,PO .

ClI" + Ag" —AgCI — 6eblit TBOPOIKHBIN 0CAJTOK.

H,PO s + Ag—AgH,PO, — sxenTas okpacka pacTBopa.

4 npobupxa — peakius ¢ audeHuIaMuHOM — nquarHoctuka nona NOj -
oOpa3yeTcsi CHHEE OKpaIIMBaHUE PacTBOpA.

Il sman pabomer — nosedenue yooopenuil 6 niamenu

Ha packaneHHbIl yrojib HAchIIAlOT HEMHOTO CYXOro yJIoOpeHHs u
HAOJTIOJIAIOT 32 XapaKTepPOM CropaHus, I[BETOM IUIAMEHH W JIbIMa, €Tr0 3alaxoM H
OCTaTKOM ITOCJIC CTOPaHHUSI.

Ca(NOg3); — BcmbIXMBaeT U OBICTPO Cropaet OECIBETHBIM TUIAMEHEM.

KNQOj3— BcIibIXuBaeT M OKpaIimBaeT 1miaMs B PUOJCTOBBIH IBET.

NaNQOs3; — BcIbIXMBaeT ¥ OKpaIIMBACT IJIaMs B JKEITO-OPaHKEBBIN I[BET.

(NH4)2SO4 - NH4Cl — mnaBuTcst ¥ IbIMHT.

IV sman pabomwsi — ouacnocmuxa cioxcHvix yooopenuil
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['paHynBI CIIOKHBIX YIOOpPEHMIA dYalle BCEro HMMEIOT pPa3HOILBETHYIO
okpacky. llepem mpoBeaeHHMEM COOTBETCTBYIONIMX pEAKIMH WX TIIATEIHHO
pactuparoT B (apdopoBoii yamke. 3atem | T ymoOpeHHsT pacTBOpPSIOT B 15 wmur
JTUCTUJUTMPOBAHHOW BOJBI TIPH TIOJOTPEBAHWHM M TIIATEILHOM IEPEMEIINBAHUU B
TedeHue 5 MuH. Jlanee pacTBOp pazIUBaIOT B 5 MPOOUPOK.

4 npooupxu — peakumu ¢ NaOH, BaCl,, AgNO; n nudennnamurOM
OTIMCAHBI BHIIIE, B TUATHOCTUKE TPOCTHIX yI00PECHUIM.

Ilpobupxa 5 — peakuus ¢ peakTuBoM bapTtoHa — muarnoctuka docdar
MOHA — PACTBOP OKPAITUBACTCS B JKEITO-OPAHKEBBIN I[BET.

B mpuHImIEe Bce ONMMCAHHBIE OIEpalld, TO €CThb PacTBOPHUMOCTH,
XAMHYECKAE pEakIdd U TIOBEJEHHE B IUIAMEHU MPOBOIATCS aHAJIOTHYHO
JTMArHOCTHKE MPOCTHIX yI00pEHUIA.

B cenpckOM  XO3MMCTBE  HCMOJIB3YIOTCS — CICAYIOIIUE  CIIOXKHBIC
yaoOpeHust: HuTpodocka, HuTpoaMmodocka, HuTpodoc, HuTpoammodoc, ammodoc.

3amaHus I CaMOCTOATENIbHON PadOThI

CamocTosiTenbHas padoTa 1Mo JUCHUIUIMHE MPeyCMOTpeHa pabouuM yIeOHBIM
IUIAaHOM B 00beM 165 akajieMudyecKux 4acos.

CamocrositesibHas padora Nel. IloaroroButrs aBa pedepara 1o
NpeJIosKeHHBIM TeMaTHKAM.

Tpebosanusi:

1. O3HakOMHUTCS ¥ TPOAHATU3UPOBATH JIMTEPATYPHBIC WCTOYHHKH TIO
BBIOpPAaHHOM TEMaTHUKE.

2. O3HAKOMUTCS U MOJTOTOBUTH pedepaT coraacHO TPeOOBAHUSM U MPaBUIIaM
oopMIIECHUS.

I1l. YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSITEJBbHON
PABOTbBI OBYYAIOLHINXCA

Y4yeOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI
oOydJaromuxcs 1Mo AUCIUIUIMHE BKIIOYAET B CEOS:

- MUIaH-TpaUK BBITOJTHEHUS CAMOCTOSTEIbHON pabOThl MO MUCIUIUIMHE, B
TOM YHCJIe TPUMEPHBIE HOPMBI BPEMEHU Ha BBHIMOJHEHUE TI0 KAXKIOMY 3aJaHUIO;

- TpeboBaHUS K TPEIACTAaBICHHWIO ©  O(QOPMIICHHIO  PE3yIbTaTOB
CaMOCTOSATEILHOM pabOTHI;

- KPUTEPHUH OIICHKH BBITIOJIHCHUS CAMOCTOSTEIIBHOU PaOOTHI.

Ilnan-rpaduk BbINOJIHEHUS CAMOCTOSATEILHON PadOTHI 0 TUCHUILIHHE
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Ne Jarta/cpoknu Bun camocrosiTenbHOI IIpumepHEbIe ®opMa KOHTPOJISI
n/n BBITIOJTHEHUS padoThI HOPMBbI
BpeMeHH Ha
BBINOJIHEHHE

1 | B Teuenne cemectpa | CamocTosiTenpHas paboTa 16,5 yacos Pedepar (ITP-4)
Nel

2 | B Teuenne cemectpa | CamocrosrensHas pabota | 16,5 gacos Pedepar (ITP-4)
Ne 1

3 | B reucnue cemectpa | CamocrosTensHas padora | 16,5 gacos Pedepar (ITP-4)
Nel

4 | B teuenne cemectpa | CamocrositenbHass pabora | 16,5 wacos Pedepar (ITP-4)
Ne 1

5 | B reuenue cemectpa | CamocrosTensHas pabora | 16,5 gacos Pedepar (ITP-4)
Nel

6 | B Teuenne cemectpa | CamocrosrensHas pabota | 16,5 gacos Pedepar (I1P-4)
Ne 'l

7 | B reuenne cemectpa | CamocrositensHas pabota | 16,5 gacos Pedepar (ITP-4)
Nel

8 | B Teuenue cemectpa | CamocrosrensHas pabota | 16,5 gacos Pedepar (ITP-4)
Neo 1

9 | B reuenne cemectpa | CamocrositensHas pabota | 16,5 gacos Pedepar (ITP-4)
Nel

10 | B teuenue cemectpa | CamocrositenpHass pabora | 16,5 gacos Pedepar (ITP-4)
Ne 'l

Hroro: 165 ygacos

PexoMeHIaIIUM 110 CAMOCTOSITEIHLHOM PadoTe CTY1€HTOB

IInanuposanue u opeanusayusi 6pemeHu, OMBEOeHHO20 HA BbINOJHEHUE
3a0aHUll CAMOCMOAMENbHOU pabombi.

N3yuuB rpaduk BHIMOIHEHUS] CAMOCTOSTEIILHBIX pa0doT, CIEAYET MPABUIBHO €&
OpraHu30BaTh. PEKOMEHIyeTCS M3y4HUTh CTPYKTYpPY KaXJAOro 3aJaHusi, OOpaTHUTh
BHUMaHHE Ha TpaduK BBINOIHEHUS padOT, OTYETHOCTh IO KaXIAOMY 3aJaHUIO
MPEIOCTABIICTCS B MOCIEIHIO HENeNo coriacHo rpaduky. OOpaTuTh BHUMAaHHE,
YTO UTOTH CAMOCTOSITEIIbHON PaOOTHI BIUSIOT HA OKOHYATEILHYIO OIEHKY 110 UTOTaM
OCBOCHHMSI YICOHOU TUCITUTIIIMHBEI.

Paboma c numepamypoii.

[Ipu BbIMONHEHUU psga 3aJaHuil TpeOyeTcs paboTaTh C JIUTEPATypOM.
PexomenmyeTcss MCHoyib30BaTh Pa3IMUHbIE BO3MOXXHOCTH PAOOTHI C JUTEPATYPOU:
¢douael HayuyHou OubOmmoreku JIBOY (http://www.dvfu.ru/library/) u apyrux
BEIyIINX BY30B CTPaHbl, a TaKXe JOCTYIHBIX JUISI KCIOJB30BAHHUS HAy4YHO-
OMOJIMOTEUHBIX CUCTEM.

Y4eOHas muTeparypa noapaseisiercs Ha:

- yueOHble u3gaHus (y4eOHUKH, ydeOHble MMOCOOUS, TEKCTHI JIEKIMii), B
KOTOPBIX COJEPKUTCS HAMOOJIEEe MOJTHOEC CUCTEMHOE W3JI0KECHHE MUCIUILIAHBI WA
KaKoTO-TO €€ pa3fena;

- CIIPaBOYHUKH, CJIOBAPU U DHIMKJIONEINN — H3AaHUs, COAEPIKAIINE KPATKHE
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CBEJICHUS HAYYHOTO WJIM MPUKIAJHOIO XapakTrepa, HE NpeIHa3HAueHHbIC s
CIUIOIIHOrO 4TeHMs. VX 1enb — BO3MOXKHOCTh OBICTPOrO MOJIyYEHHSI CaMbIX OOIIMX
IIPEACTABICHAN O IIPEAMETE.

Cy1ecTByIOT ABa METO/1a pabOTHI HA/T UCTOYHHKAMMU:

— CILIOIIHOE YTeHHE 00s3aTEbHO MPU U3yUYECHUU YUEOHHKA, IJ1aB MOHOTpaduu
WIM CTaThbU, TO €CThb TOr0, YTO MMeeT ydyeOHoe 3HaueHue. Kak mpaBumio, 31ech
TpeOyeTcss MOBTOPHOE YTEHHE, JJI TOro 4ToObl MOHATH HamucaHHoe. Crapaitech
OpU CIUIOIIHOM YTEHUU HE TMPOMYCKaTh KOMMEHTApUHU, CHOCKH, CIPABOYHBIC
MaTepHualbl, TaK KaK OHU IPEIHAa3HAYECHBbI JUIsl TOSICHEHUI M IOMOILIY. AHAIU3UpYyWUTe
pUCYHKH (KapTbl, TUarpaMMmbl, rpaduku), cTapaiTech MOHATh, KAKUE TEHIACHIUH U
3aKOHOMEPHOCTH OHU OTPAXKAIOT;

— METOJ] BBIOOPOUYHOT'O YTEHUS AOIOJIHAET CIUIOIIHOE YTEHUE; OH IPUMEHSETCS
JUISL IOMCKOB JIOTIOJTHUTEJIBHBIX, YTOUHSIOMIMX HEOOXOAUMBIX CBEJCHHUM B CIOBAPSX,
SHUMKIIONEANIX, HWHBIX CIPaBOYHBIX M3JAAHUAX. OTOT METOJ KpailHE BaKeH
JUIATIOBTOPEHUSI M3YYEHHOTO M €ro 3aKpelyieHus, OCOOEHHO MpHU TMOJArOTOBKE K
3a4ery.

JIst Toro 4ToOBbl Ka) bl METOJl mpuHec Hanbonbiui 3¢ exT, HeoOXoAUMO
(UKCUpPOBATh BCE BaXKHbIE MOMEHTHI, CBSI3aHHBIE C MHTEpecytouel Bac TeMoi.

MeToanueckue PpPeKOMEHIAUMHM 1O  BbINOJHEHUI0 3aJaHMU IS
CAMOCTOAITE/IbHOI Pa00THI U KPUTEPHUHU OLIEHKH.

Crpykrypa pedepara

Pedepar mnpeacraBisitoTcst B 3JIEKTPOHHON (opMe, MOArOTOBIIEHHBIE Kak
TEKCTOBbIE OKyMeHTHhl B pemakTope MSWord. Pedepar nomxen ObiTh odopmiieH
corjacHo TpeboBaHusM: B epByto ouepenb 310 [OCT 7.32-2001 («Otuer o Hay4yHO-
uccnenoBarenbekoit padore. Taxxe mountaiite 'OCTr (I'OCTy 7.80-2000 u 7.82-
2001), kacaroruecs: opopmieHus: oudauorpadhuyecKux CIUCKOB.

Pedepar nmomxen ObITh 0000IIAIONIMM JOKYMEHTOM, BKJIIOYaTh BCHO
uHpopmanuio. CTpyKTypHO pedepaTr KOMIUIEKTYETCS 10 CIEeAYIOLEN CXeMe:

TutynpHBI JHCT — o00s3aTeNbHAsE KOMIIOHEHTa OT4YeTa, MepBas CTPaHHUIA
oTYeTa, M0 MPUHATON I JabOopaTOpHBIX padboT Gopme (TUTYJBbHBIM JUCT OTYETa
JIOJKEH pa3Meniathbes B 001eM daiine, Tie IpeaCcTaBIeH TEKCT 0TYETA);

OcHOBHasi 9acTh — MaTepHallbl BBITIOJHEHHUS 3aJaHWN, pa3OuBaeTcs IO
pyOpHKaM, COOTBETCTBYIOLIUX 3alaHUsAM pabOThl, C HMEPAPXUUECKON CTPYKTYpOIl:
MYHKTHI — TOAIMYHKTHI U T. II.

Pexomenmyercss B OCHOBHOM 4acTH pedepaTa 3arojoBKU pyOpHK (MOapyOpHK)
naBaTh HWcxoAs w3 (OPMYJIHMPOBOK  3ajaHui, B (QopMe OTIIAroJbHbIX
CYLIECTBUTEIbHBIX;
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BoiBogpl — oOsi3aTenbHash KOMIIOHEHTa OTYeTa, COAEPKHUT 00OoOuarome
BBIBOJIbI 110 paboTe (Kakue 3aJauyM pelleHbl, OIIEHKa Pe3ylbTaToOB, UTO OCBOCHO MpHU
BBIIIOJIHEHUU PabOTHI);

Crincok nuTepaTypsl — 00s13aTeNIbHass KOMIIOHEHTa OTYeTa, C HOBOM CTPaHUIIBI,
COJCP>KUT CIIMCOK HCTOYHUKOB, HCIIOJIb30BAHHBIX TPU BBIIOJHEHUU pPabOTHI,
BKJIIOYAsl AJICKTPOHHBIE HCTOYHUKU (CHHCOK HYMEPOBaHHBIM, B COOTBETCTBUU C
MpaBUJIaMH ONUCaHus Oubarorpadun).

Odopmaenue pedepara

Heobxoaumo oOpaTuTh BHUMaHWE Ha CIEAYIOIIME aCleKThl B O(opMiIeHUH
OTYETOB padoT:

- HabOp TEKCTa;

- CTPYKTYpUpOBaHUE pabOThI;

- odopMJIEHHE 3aroJIOBKOB BCE€X BHUAOB (pyOpUK-oApyOpPHK-ITyHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUL, HPUIIOKEHH );

- o(hopMIIEHHE MTEPEUHCIICHUN (CTMCKOB C HyMepaleil niii MapKUpOBKOM );

- o(hopmIIeHHE TaOJIHII;

- opopmienue witoctpanuii (rpaduku, pucyHku, pororpadun, CXeMbl);

- Ha0op 1 0OpMIIEHHE MAaTEMAaTUYECKUX BhIpaKeHH (hopmyi);

- oopmiieHHe COHCKOB JUTeparypbl (OuOnMorpaduuecKkux OMUCAHUN) U
CCBIJIOK Ha UCTOYHUKH, ITATHPOBAHHUSL.

Habop TekcTa ocCylecTBIsE€TCS Ha KOMIIBIOTEpE, B COOTBETCTBHUH CO
CJIEYIOIUMU TPEOOBAHUSIMMU:

nevyaTh — Ha OJJHOM cTOpoHe JiucTta Oenoi Oymaru ¢popmara A4 (pazmep 210 Ha
297 mm.);

WHTEPBAJI MEKCTPOUHBIN — MOJIyTOPHBIN;

mpudt — Times New Roman;

pa3mep mpudTa - 14 0T., B TOM YHCIIE B 3aroJIOBKax (B TaOIUIaX IOMyCKaeTCs
10-12 ot.);

BBIPABHUBAHNE TEKCTA — TIO IITUPUHEY;

MOJISL CTPAHUIIBI - TeBoe — 25-30 MM., mpaBoe — 10 mm., BepxHee u HikHee — 20
MM.;

HyMepalusi CTpaHWIl — B MPABOM HIDKHEM YIIy CTPaHUIBI (IJIs1 CTPAaHHUIL C
KHIDKHOW OpHEHTAIINe), CKBO3HAs, OT TUTYJIBHOTO JMCTA 0 TOCIEIHENH CTPaHUIIBI,
apaOckumu 1udpamu (MEPBOM CTPAHUIIEH CUUTAETCA TUTYJIBHBIA JIMUCT, HA KOTOPOM
HOMEp HE CTaBUTHCS, Ha CIEAYIOLIEH CTpaHUIle MPOCTaBIsAETCS UPpa «2» U T. 11.).

PEXXHUM aBTOMAaTHYECKOTO MEPEHOCca CIIOB, 32 UCKIIIOUEHUEM TUTYJIBHOTO JIHCTa
U 3aroJOBKOB BCEX YpPOBHEH (IEpEeHOC CIOB JJsi OTAENIBHOTO ab3ama Olokupyercs
cpenctBamu MSWord ¢ momoribio komanabl «D@opmar» — ab3al] mpu BIOOPE OIMIIHH
«3amnpeTUTh ABTOMAaTUUYECKHUM TEPEHOC CIIOBY).

Ecnu pucyHok unu tabnuia pa3MenieHsl Ha Jucte ¢opmarta Oosbiie A4, ux
ClIeIyeT Yy4YWTHIBaTh KaK OJHY CTpaHuIly. Homep CTpaHHIBI B JTHUX CIIydasx
JIOTTyCKAeTCsl He MPOCTABIIATh.

Crucok IuTepaTyphl U BCE MPUIIOKEHUS BKIIIOUAIOTCSA B OOIIYIO B CKBO3HYIO
HYMEpAaIIIo CTPaHUI] pabOTHI.
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Kpumepuu OUEHKU.

Onenka TpebdoBanus

«aumenoy» CryaeHT BlazeeT HaBbIKAMU CaMOCTOSTEIbHOW paboThl MO Teme
UCCIIeIOBaHMs, pedepupoBaTh JHUTEPATypHBIE WCTOYHHKH, METOAAMU
aHaJM3a TEOPETUYECKHX W/WIM TNPAKTUYECKUX aCHEKTOB H3y4dyaeMou
obsacTu. Dcce XapaKTEePU3yEeTCsl CMBICIOBOU IEIbHOCTHIO, CBSI3HOCTHIO U
MOCNEAOBATENbHOCTRI0  U3NokeHus.  CTyneHT  yMmeeT  00oOmarh
dakTHUecKuii Marepuan, JAe’aTh CaMOCTOSATENbHBIE BBIBOABL Pabora
COOTBETCTBYET TPEOOBAHMSIM U BBIIIOJHEHA B YCTAHOBJIEHHBIE CPOKH.

«He 3aumeno» | He packpbiTa CTpYKTypa M TEOpEeTHUecKasi CocTaBisitoniast TeMbl. CTy1eHT
He yMmeeT 0000maTh (hakTHUECKUi Marepuall, JelaTh CaMOCTOSITEIbHBIC
BBIBOJIbI, HE BJIaJICET HABBIKOM pe(epupoBaTh JTUTEPATYPHbIC UCTOYHHUKH.
Occe He BBINOJIHEHO.

MeToanuyecKue YKa3aHUs K CAMOCTOATEIbHOM padoTre

1. BHuMarenbHO  BBICHyIIAWTE WM  IPOYMTANTe TEeMy W IICNH
CaMOCTOSITeIIbHON PaOOTHI.

2. BHuMarenbHO mpociyiiaiTe peKOMEHJAIMU  IIpenojaBaTes 110
BBITIOJTHEHUIO CAaMOCTOSITEILHOM pabOTHI.

3. YTouHHUTE BpeMsi, OTBOAMMOE Ha BBIMTOJHEHUE 3aJIaHUs, CPOKU CHAAYH U
dbopmy oTueTa y mpernoiaBaTeis.

4. O3HAKOMBTECh CO CIUCKOM JIMTEPATypbl M WCTOYHHKOB TIO 3aJlaHHOMN
TE€M€ CaMOCTOSITEIbHONU PabOTHI.

5. Ecou BBl gemaete cooOIIEHHE, TO 00S3aTENBHO MPOUTUTE TEKCT

MEJIJIEHHO BCIIyX, oOpaiiias 0co00€ BHUMAHUE Ha MPOU3HOIIICHUE HOBBIX TEPMUHOB U
CTapasiCh 3alIOMHUTH UH(OPMAITHIO.

6. B mpoiiecce BBITTONIHEHHSI CaMOCTOSITEBHOM paboThl oOpaimainTech 3a
KOHCYJIbTAIIMSIMU K TPETNOJAaBaTEI0, 4YTOOBl BOBpPEMS CKOPPEKTUPOBATH CBOIO
JESATENbHOCTD, IPOBEPUTH NPABUIBHOCTD BBIIOJIHEHUS 33 1aHUS.

7. Cnaiite TOTOBYIO pabOTy MpEnoaaBaTeto sl MPOBEPKU TOYHO B CPOK.

8. VYyacTByiiTe B OOCYXICHHMM U OIEHKE IOJYYCHHBIX pPE3yIbTaTOB
CaMOCTOSATEIbHON paOOTHI.

Tembl pedpepaToB

IO AU CHUIIJINHE «AFpOXI/IMI/ISI»

1. ATpOXOJIIUHTH B YKpauHe: IPOIecC X CTAHOBIICHUS U PA3BUTHSI

2. AHanu3 JIeITEeIbHOCTH CeIbCKOoX03saicTBeHHOTO Tmpennpustus OAO
"ArpoxumMmnpuooin"

3. 3emiieienue C OCHOBAaMHU TOYBOBENCHHSI W arpoxumMuu B CeBepHOM
paiione OpenOyprckoit obmactu B 3A0 "Kanuauna"

4, ATpoxXuMHYecKas XapaKTepUCTHUKA COJIOHIIOBBIX TTOYB
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S. 3amura npoI0BOJILCTBUS U (ypaka OT sIIEPHOTO MOPaAXKEHUS

6. Cucrema npuMeHeHus yao0peHui

7. TexHOTeHHOE 3arpsA3HEHUE MOYB U CEIbCKOXO3SIMCTBEHHOW IPOIYKIIUH,
CHIO0COOBI €T0 MPEA0TBPALLICHUS.

8. Bimssane  knmMara  Ha  IUIOJOPOAME IOYB W YPOXKAWHOCTH
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.

9. buosornueckast akTUBHOCTB A€PHOBO-TIO30JIMCTHIX MOYB.

10. VI3MeHeHHE KOJMYECTBEHHOTO U KaUECTBEHHOTO COCTaBa OPraHUYECKOTO

BCIICCTBA IIPpU PpA3JINIHOM 3CMIJICIIOJIB30BAHUU.

11. 3nadenue azora B (POPMUPOBAHUM aArpOIKOJIOTHYECKON YCTOMUHUBOCTU
MOYB.

12.  YcToiunBOCTH MOYB K MPUPOTHBIM U AHTPOTIOTEHHBIM BO3ICHCTBUSAM.

13.  ArposKOJOrH4ecKOE COCTOSHUE 3eMeIIb C.-X. Ha3HAYCHHUS.

14. IlpuuuHBI COKpaUIEHUS MaxOTHBIX YTrOJAMM M TOCEBHBIX IUIOIIAJEH B
Poccun.

15.  IlepcrnekTUBBI MCIOJIB30BAHUS 3€MEIb BBIOBIBIIUX M3 aKTUBHOTO C.-X.
obopora.

16. Ponmp  ynmoOpeHudt B ONTUMH3AIMA  TUTAaHUS  PACTCHHA B

arpoyianIma@THBIX CUCTEMAX 3€MJICIEIHSL.
17. TlouBenHo- kIUMaTHueckue 30HbI. Kimmmar B [IpuMopckom kpae.
18. Ilpuemsl ajanrtanuu c.-X. MPOU3BOACTBA K U3MEHSIOIIEMYCS KIIMMATYy.

IV. KOHTPOJIb JOCTUXXEHUSI LIEJIEA KYPCA

Ne | Konrposmmpyem | Konx unaunkaropa
n/n ble MOTyJIu/ JAOCTHKEHUS PesynbTaTel 00y4enus Ouenounrre cpencrsa —
pasaensi / KOMIIeTeHIHH HanMeHOBaHHe
TEMBI . POMEKyTOu
AUCHUIINHBI TeKyIHn1 Hast
KOHTPOIR aTrecTamus
1 Pasnen |. IK-1.1 3HaeT: OCHOBHBIC METO/IbI YO-1
Mecro BBIOMpaeT MOHUTOpPUHTa OOBEKTOB 0066061{0‘33“6'/
arpoXuMuHn OCHOBHEIE OKPY’KaIOIIEeH cpeipl U yCTHIfIIPII,_OprC’
E)I;/el—il;aMeHTaﬂb METO/IbI OLICHKU aHTPOITOTEHHOMN naGopatopHas
i MOHHUTOPHUHTA Harpy3KH. paboTta
HpHKITaHbIX 00BEKTOB § VMeeT: OlCHUTh
Hayk H OKpYKaroIeu aHTPOIIOT€HHYIO ; YO-1 / Borpoch!
HcTopHs 66 CPE/Ibl 1 OLEHKH | Harpy3Ky ¢ y4erom C;Cf:;glosigzs sxzameny Ne 1
pasBUTHSL: AQHTPOIIOTEHHOMN MIPUPOIHO- P6 -14
Harpy3Ku ¢ KIIMMAaTHYECKUX naGopaTopHas
YYETOM ocobernoctelt JlanpHero pabora
OpUPOTHO- Bocroxka.
KIIMMaTHYECKUX Biageer: ocHOBHBIMU VO-1
0CcOOeHHOCTEH METOJAMH MOHHTOpHHra | SoOecerosanue /
HanbHero 00BEKTOB OKpY KaroIen YCTHI;IPII,_OGHPOC;
Bocroxa ¢ CpCaibl U OLICHKHU nabopaTopHas
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LEIIBIO AQHTPOIIOT€HHON pabora
COXpaHEHHUS Harpy3KH ¢ y4eToM
IUIOI0POANS MIPUPOJTHO-
MOYB KJIMMaTUYECKUX
ocobeHHocTel [lanbpHero
Bocroka
[1K-1.2 3HaeT: nepeyeHb
UCIIOJNIB3YET COBPEMEHHOT0
COBPEMEHHYIO 00opyI0BaHUE IS VO-1
anmnaparypy u BBITIOJTHEHUS] HAYYHO- coBeceNoBaHHe /
o0opyioBaHUE HCCIIE0BATEIIbCKUX YCTHBIi 0TPOC;
IS MOJIEBBIX U I1P-6
BBITTOJTHEHHSI 71ab0paTOPHBIX paboT “a6°pgT°pHa’I
HAy4YHO- P MOHUTOPUHTE pabora
UCCIIEIOBATENhC | OOBEKTOB OKpPY’KAOIIECH
KHX TIOJIEBBIX U Cpe/Ibl.
1ab0paTOPHBIX YMeer: ucroab30BaTh
pabot npu COBPEMEHHYIO
MOHHTOPHHTE anmaparypy u
00BEKTOB o0opyaoBaHue AJis VO-1
OKpY KaroIien BBIMOJIHEHUS HAYYHO- cobecentopanue /
Cpelibl UCCIIEI0BATEILCKUX yCTHII’_I[PII,_Ob.HpOC;
IIOJICBBIX 1 nabopatopHas
J1a00paTOPHBIX padoT pa6ota
IIPY MOHUTOPHUHTE
00BEKTOB OKpY KaroIIen
Cpenpl.
Brnageer: HaBbIKaMu Aiist
BBITIOJTHEHUS HAYIHO- VO-1
HCCIIEeIOBATENbCKUX coBecenoBanye /
IIOJICBBIX U YCTHBIH OIIPOC;
1a00paTOpHBIX PaboOT I1P-6
PYU MOHUTOPHHTE nabopatopras
. pabora
00BEKTOB OKpY’Karomien
cpenpl.
I1K-1.3 3HaeT: BUALI vO-1
OLICHUBAET AQHTPOITOTEHHOMN 0066061{033}‘“6 /
COCTOSTHUE Harpy3KH, BIUSIONIEH Ha yCTHII’_IIPII)_%HpOC;
00BEKTOB O6uopaszHoobOpasue u naGopaTopHas
OKpYXKaroleun IUIOIOPOAME TOYB pabora
CpEeJIbl ¥ BHIBI YMeeT: oleHuBaTh
AHTPONOTEHHON COCTOSIHME OOBEKTOB VO-1
Harpy3KH 110 OKPYXKaroIIeH Cpeibl 1 cobecenoBanne /
pe3yjibTaTaM BUJBI aHTPOIIOTCHHON YCTHBIH 0IIpOC;
MOHHMTOPUHIOBBI | HArpy3KH MO I1P-6
X pesyiIbTaTaM nabopaTopHas
UCCIICIOBAHNM, C | MOHHTOPHHTOBBIX padota
y4eTOM WCCIICTOBAHHIA.
MIPUPOJTHO- Bnageer: MeToukoi VO-1
KIIMMAaTUYCCKHX OIICHKH COCTOSIHUA cobecenoBanue /
0COOEHHOCTEH 00BEKTOB OKpYKAOIIeH YCTHBII 0npoc;
JlajibHero CpeApl IO pe3ybTaTam 11P-6
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Bocroka u MOHHUTOPHHTOBBIX nabopaTopHas
COBPEMEHHOM HCCIICIOBAHMIA, C YIETOM pa6ora
HOPMAaTUBHO- MIPUPOJTHO-
IPaBoOBOH 0a3bl KJIMMaTUYECKUX
B o0Jiactu ocobeHHocTel [lanbpHero
OXpaHbI BocToka u coBpemeHHOM
OKpPY’KaroIlen HOPMAaTUBHO-IIPABOBOU
CpEeIbI C IEJIbIO 0a3bl.
COXpaHCHHUS
II0J0POIUs
MOYB
Paznen 2. I1K-5.1 - 3HaeT: ek U 3a1a49u Bompocsr k
Cocras u dopmynupyer HAYYHBIX UCCIICIOBAHUII. 3K3lajl‘4f’?é Ne
ceoucrea 1eJIb ¥ 3a7a91 YwMmeer: chopmynupoBath YO-1
MHUHCPATIPHO HAayYHBIX 1esb U 3a7a41 Hay4YHbIX cobecenopae /
" . | uccrmegoBaHUN HCCIICIOBAaHHH. YCTHELE OTPOC,
OpraHu4ecKoun [1P-6
S — Brnageer: HaBbIKaMu Asist naGopatopHas
(hopMyTHPOBAHUS IETTH pabora
3a/1a4 Hay4HbIX
HCCJICIOBAHUM.
[1K-5.2. Pemraetr | 3HaTh: BO3MOXKHOCTU
3aJla4 HAyYHBIX | HCIIOJH30BAHUS
HCCJICJIOBAHMI C | COBPEMEHHOM amnmapaTyphl,
MTOMOIIIBIO o0opy10BaHus,
COBpPEMEHHOM MH(OPMALIMOHHBIX
anmnaparypsl, TEXHOJIOTHI
000opy10BaHUs, YMeeT: Ucnonb30BaTh vO-1
MHOOPMAITHOHHBI | COBPEMEHHYIO armmaparypy, | co0ecenosanne /
X TEXHOJOTUH o0opyoBaHue, yCTHIfIIPII,OGHPOC;
MH(OPMAIOHHEIE naGoparopHast
TEXHOJIOTHUH pabota
Brnageer: HaBbIKaMu
WCITIOJIb30BAHUS
COBpPEMEHHOM ammaparypsl,
o0opyioBaHus,
MH(OPMAIIMOHHBIX
TEXHOJIOTHI1
I1K-5.1 - 3HaeT: Lellb U 3aIa4u
dopmynupyer Hay4HBbIX UCCIICIOBAHUMN. Vo1
1eNb U 33]1a4u Ymeet: cpopmynupoBaTh cobeceoBane /
HAyYHBIX 1IeJTb U 33J1a9M HAY9IHBIX YCTHBIi 01poc;
HCCIIEIOBAHUI HCCJICIOBAHUM. I1P-6
Bnaneer: HaBBIKaMU IS HaGOPgTOPHa"
aoo0Ta
(hopMyIHUpOBaHUS LIETH U HP-IA)l P(e) depar
3aJ1a49 Hay9IHBIX
HCCJICIOBAHUM.
Pasznen 3. [TK-5.2. Pemraer | 3HaTh: BO3MOKHOCTH YO-1 Bompocer k
Wsmenenust 3a/la4 HAyYHbIX | HCIIOTH30BAHUS 006606){033“6 /| oxsameny Ne
TVIONOPOAMA M| yccyieoBaHMM C | COBPEMEHHOM anmapaTypl, yCTH}fIIPII,_OGHPOC; 40-53
:{‘Z?ii? MOMOIBIO 060pYI0BaHHS, naGopaTopHas
COBPEMEHHOI MH(OPMALIMOHHBIX pabora

31



MIPOUCXOSIIN
e rmpu
cucTeMaTuiec
KOM
NPUMEHEHUH
yaoOpeHuit

anmapaTyphl,
o0opyIoBaHUA,

UH(POPMALIMOHHEI
X TEXHOJIOTUH

TEXHOJIOTUN

YMeer: ucroab30BaTh
COBPEMEHHYIO armnaparypy,
obopyoBaHue,
nH(pOPMAaIOHHbIE
TEXHOJIOTHH

Bnaneer: HaBbikaMu
WCIIOJIb30BAHUS
COBPEMEHHOM anmnaparypsl,
obopyIoBaHus,
MH()OPMAITMOHHBIX
TE€XHOJIOTUI

[1K-5.3. 3HaeT: MPUHIHUITEI PaOOTHI
OLIEHUBAET OMOTr€OXUMHUYECKUX IIMKJIOB
OMOreOXMMHUYECKH | YMEET: OLICHUBATh
€ LIUKJIBI C B3aUMOCBSI3U BHYTpHU
MIOMOIIIBIO OMOTEOXUMHUYECKUX ITUKIOB
COBPEMEHHOM C TTIOMOIIIBI0O COBPEMEHHOM
anmaparypsl, anmaparypel,
o0opy0BaHus, o0opy0BaHus,
UH()OPMAMOHHB! | HH()OPMAIIMOHHBIX
X TEXHOJIOTUH JUISl | TEXHOJIOTH IS PELICHHUS vO-1
perieHust KOHKPETHBIX 33714 cobeceoBatHe /
KOHKPETHBIX HAYYHBIX UCCIICIOBAHUH. yCTHII’_I[I;_O(SHpOC;
3aJ1a4 HAy4YHBIX Brnaneer: HaBbikaMu naGopatopHast
UCCIICIOBaHUH. HEOOXOUMBIMU JIJISI OLIEHKY pabora
KOMIIOHEHTOB
OMOT€OXUMHUECKUX IIUKIIOB
C TIOMOIIBIO COBPEMEHHOM
anmaparypsl,
o0opyioBaHus,
MH(pOPMaIMOHHBIX
TEXHOJIOTHH IS PEeIICHHUS
KOHKPETHBIX 3a/1a4
Hay4HBbIX MCCIICIOBAHUMN.
[TK-1.1 BbiOupaer | 3HAaeT: OCHOBHbIE METObI
OCHOBHBIE METOJIbl | MOHUTOPHHTA OOBEKTOB
MOHUTOpPHUHTA OKpY’Karollen cpebl 1
00BEKTOB OLICHKH aHTPOIIOI€HHOMN
OKpYy’KaroIien Harpy3KH.
CpEeZbl M OLICHKH | YMeeT: OLlEHUTh
AQHTPOIIOTEHHON | aHTPOMOTEHHYIO HArpy3Ky ¢ YO-1
Harpy3Ku ¢ YYETOM TIPHPOJIHO- cobeceztoBante /
y4eToM KIIUMaTUYEeCKUX yCTHll’_I[P;,_OBHpOC;
HIPUPOJHO- ocoOeHHocTel JlanpHero naGoparopHas
KknuMmarndeckux | Boctoka. pabora
0coOeHHOCTEH Biiazeer: 0CHOBHBIMH
JansHero METOJIaMU MOHUTOPUHTA
Bocroka ¢ enpto | 06beKTOB OKpYIKaromIeit
COXpaHEHUS Cpenbl ¥ OIICHKH

TJIOAOPOAUS TTOYB

aHTpOHOTCHHOﬁ Harpysku ¢

Y4€TOM NPUPOJTHO-
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KIIMMAaTUYCCKUX
ocobenHoctelt JlanpHero
Bocroka

Pasnen 4.
IIutanue
pacTteHuit

[1IK-5.2. Pemraer
3aJlauy Hay9IHbIX
HUCCIIEN0BAHUHN C
MOMOIIIbIO
COBPEMEHHOM
anmapaTyphl,
o0opyI0BaHUA,
UH(POPMALIMOHHEI

3HaTh: BO3MOKHOCTH
HCIIOIb30BaHUS
COBPEMEHHOM anmaparypsbl,
o0opymoBaHus,
MH(POPMaITMOHHBIX
TEXHOJIOT U

VYMeer: ucnonb30BaTh
COBPEMEHHYIO almnaparypy,

VO-1
cobecenoBanue /
YCTHBIN OIIPOC;

X TEXHOJIOTUH obopyoBaHue, P-6
MH(OPMAIMOHHEIC nabopaTopHast
TEXHOJIOTUH pabora
Brnaneet: HaBbikaMu
HCITOJIb30BaHMS
COBPEMEHHOM anmnaparypsl,
o0opyaoBaHus,
WH(POPMAIMOHHBIX
TEXHOJIOTHI
[1K-1.1 BeiOupaeT | 3HAET: OCHOBHBIE METO IbI
OCHOBHBIC METObI | MOHUTOPHUHTA OOBEKTOB
MOHHUTOPHHTA OKPYXKaroIIe Cpelbl U
00BEKTOB OIICHKH aHTPOTIOTEHHOMN
OKpYKaroleun Harpy3KHu.
Cpelbl M OLIEHKH | YMe€eT: OLIEHUTh
AHTPOTIOTEHHOU AHTPOTIOTEHHYIO HArPy3Ky C
HaArpy3KHu ¢ y4eTOM MPUPOTHO- VO-1
Y4EeTOM KJIIMMaTHYEeCKUX coBeceoBanHAe /
MIPUPOIHO- ocobenHocTei JlampHero YCTHBIH onpoc;
KIUMaTH4eckuX | Bocroka. 11P-6
0COOCHHOCTEM Brnazneer: OCHOBHBIMU naboparopHas
JansHero METOJaMHi MOHHUTOPHHTA padora
BocToka ¢ nenbio | 00beKTOB OKpy Karoiei
COXPaHCHHUS CpeIIbl U OTICHKHU
TUIOZIOPOJTUS TIOYB | aHTPOIIOT€HHOM HAarpy3KH €
Y4EeTOM IPUPOTHO-
KJIMMaTHYEeCKUX
ocobenHocTeit JlanpHero
Bocrtoka
IIK-5.2. Pemaer | 3HaTh: BO3MOKHOCTH
3a/la4dl HAyYHBIX | HCIIOJH30BAHUS
WCCIICJIOBAHHIA C | COBPEMECHHOM armapaTyphl,

MIOMOUIBIO 00opyI0BaHus, YO-1
COBpPEMEHHOI MH(OPMALIMOHHBIX cobeceoBane /
anmapaTyphl, TEXHOJIOTHIA yCTml’_IIPII,_OBHpOC;

000pyIOBaHUS, | VMEET: UCIIOIB30BaTh n1aBopaTopHas
UH()OPMALIMOHHBI | COBPEMEHHYIO allaparypy, pa6ota

X TEXHOJIOTHH

obopyoBaHue,
nH(pOpMaLIOHHbIE
TEXHOJIOTHH

Bonpocs! k
sk3ameHy Ne
54 -70
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Bnaneer: HaBBIKaMU
HCIIOJIb30BAHUS
COBPEMEHHOM anmnaparypsl,
o0opyIoBaHus,
MH(POPMALMOHHBIX
TE€XHOJIOTUI

Paznen 5. [1K-5.3. 3HaeT: MPUHIHUITEI PaOOTHI
MunepanbHbie OILICHUBAECT OHOreOXUMHUYECKUX LIUKIIOB
YAOOpeHHSL. OMOrcOXHMMUYCCKH | YMeEET: OLlEHUBATh
XapaKTepHCTH € LIMKJIBI C B3aMMOCBS3U BHYTPH
ka MIOMOIIIBIO OMOTEOXUMHUECKUX ITUKIIOB
MHHEPAJIbHBIX o o
ynobpernii COBpPEMEHHO C TIOMOILIBIO COBPEMEHHOM
anmaparypsl, anmaparypsl,
o0opynoBaHus, o0opyoBaHus,
UH()OPMAMOHHB! | HH()OPMAIIMOHHBIX
X TEXHOJIOTUH JUISl | TEXHOJIOTH IS PELICHHUS vO-1
perieHus KOHKPETHBIX 337124 cobeceoBatHe /
KOHKPETHBIX HAy4YHBIX UCCIICJIOBAHHH. yCTHII’_I[PII,_Ob.HpOC;
3aJ1a4 HAy4YHBIX Brnaneer: HaBbikaMu naGopatopHas
UCCIIETOBaHUI. HEOOXOUMBIMU JIJISI OLIEHKY pabora
KOMIIOHEHTOB
OMOTeOXMMHYECKUX ITUKJIOB
C IOMOIIBIO COBPEMEHHOMU
anmnaparypsl,
o0opyI0BaHus,
MH(OPMALIMOHHBIX
TEXHOJIOTUH [T PEeIICHHUS
KOHKPETHBIX 3a/1a4 Bompochi k
HAaYYHBIX UCCIICAOBAHNH. 9K3aMEHY
[1K-1.1 BbiOupaer | 3HaeT: OCHOBHbIE METObI Ne71 -86
OCHOBHBIE METOJIbl | MOHUTOPHHTA OOBEKTOB
MOHUTOpPHUHTA OKpY’Karollen cpebl 1
00BEKTOB OLICHKH aHTPOIIOI'€HHOMN
OKpYy’KaroIien Harpys3KH.
Cpeabl M OLIECHKH | YMeeT: OLEHHUTh
AQHTPOIIOTEHHON | aHTPOIOTEHHYIO HArpy3Ky ¢
Harpy3KH ¢ Y4eTOM IPUPOIHO- VO-1
y4eToM KJIMMaTUYeCKUX cobecenoBaHme /
MIPUPOJTHO- ocobeHHocTel [lanbHero YCTHBIH 0IPOC;
KIMMaTHYeCKuX | BocToka. 11P-6
0coOeHHOCTEH BrnazmeeT: OCHOBHBIMA nabopatopHas
JlanbHero METOZaMU MOHUTOPHHTA pabora
Bocroka ¢ Lenbio | 06bEKTOB OKPYIKAFOIIEH
COXpaHEHUS Cpeabl M OLICHKH
MJIOAOPO/HS IOYB | aHTPOIIOTEHHOM HArpy3KH C
Y4eTOM MPUPOIHO-
KITMMAaTHIECKUX
ocobeHHocTel JlampHero
Bocroka
IK-1.2 3HaeT: nepeyeHb VO-1
HACIIOIB3YET COBPEMEHHOT'O cobeceloBaHKE /
COBPEMEHHYIO 000py10BaHUE JUISI YCTHBII ompoc;
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anmnaparypy u

BBIITOJIHCHHA HAYYHO-

[1P-6

obopypoBaHue UCCIIEI0BATENBCKIX “a6°1;gf§1;m"
JUTSI BBITIOJTHEHUST | TTOJIEBBIX U J1a0OPaTOPHBIX HP_I:‘ Peepar
HAy4YHO- paboT Npu MOHUTOPHUHTE
HCCIIEIOBATENCK | 0OBEKTOB OKPYXKArOIei
WX MOJIEBBIX U CpeIbl.
1a00paTOPHBIX YMmeeT: ucnonb3oBaTh
pabot npu COBpPEMEHHYIO anmaparypy
MOHUTOPHHIE u o0opyoBaHue A
00BEKTOB BBITIOJTHEHUS] HAYYHO-
OKpYKaroleun HCCIIEI0BATENBCKUX
Cpenbl TIOJIEBBIX U J1a0OPAaTOPHBIX
paboT MpU MOHUTOPHHTE
00BEKTOB OKpY KaroIen
CpEJIbL.
Brnageer: HaBbIKaMu Aiist
BBITIOJIHCHUS] HAYYHO-
HCCIIEIOBATENbCKUX
MOJIEBBIX U JTA0OPATOPHBIX
paboT Npu MOHUTOPHUHTE
00BEKTOB OKpYyXKarolen
Cpe/Ibl.
Paznen 6. [1K-5.3. 3HaeT: NPUHIMIBI PaOOThI
Vnobpenus, OLICHUBAET OHOreOXUMHUYECKUX LIUKIIOB
UMCOLINC B OMOreOXHMUYECKH | YMeeT: OLlEHUBATh
CBOCM COCTABC € LUKIIBI C B3aUMOCBS3H BHYTPU
EHKP O3IEMCHT OMOLLBIO OMOTeOXMMHYECKUX LHKIIOB
COBPEMEHHOM C MIOMOILIBIO COBPEMEHHOMN
amnmaparyphl, anmapaTyphl,
00opyI0oBaHus, | 06OPYHAOBaHUS,
UH(QOPMALMOHHBI | HH(POPMAITHOHHBIX
X TEXHOJIOTUH ISl | TEXHOJOTHM JUIsSl pEIIeHUs
perieHus KOHKPETHBIX 3a7a4
KOHKPETHBIX HAyYHBIX UCCIICIOBAHHA.
3aJ1a4 HAy4YHBIX Brnaneer: HaBbikaMu yO-1
UCCIIEJOBAaHHH. HEOOXOIUMBIMH JIJISI OIIEHKY 00660‘”{03””6/ Bompock! k
KOMIIOHCHTOB yCTHI;III/II)_OGHpOC; sK3ameHy Ne
OMOTeOXUMHUECKHUX UHKIOB  paGoparopras 87-101
C TIOMOILIbIO COBPEMEHHOM pabora
anmnapaTyphl,
obopyoBaHus,
MH(OPMAIIMOHHBIX
TEXHOJIOTHH JIJIS1 PEIICHUS
KOHKPETHBIX 3a7a4
Hay4HBIX UCCIIETOBAHHMN.
IK-1.2 3HaeT: nepeyeHb
UCIIOJIb3YET COBPEMEHHOT0
COBPEMEHHYIO obopyaoBaHue AJist
amnmaparypy u BBITIOJTHCHUS HAYYHO-
o0opy0oBaHue HCCIIEA0BATENIbCKUX
JUISL BBITIOJTHEHUSI | TTOJIEBBIX U J1a00paTOPHBIX
HAy4YHO- paboT MpyU MOHUTOPHUHTE
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HCCIIEIOBATEIBCK
WX TIOJICBBIX U
1a00paTOPHBIX

pabort npu
MOHHUTOPHHTE
00BEKTOB
OKpYKaroleun
cpenbl

00BEKTOB OKpY’Karomien
Ccpelpl.

YMeeT: ucnosab3oBarTh
COBpPEMEHHYIO anmaparypy
1 000pyI0BaHUE JIst
BBITIOJTHEHUS] HAYYHO-
HCCIIeIOBATEILCKUX
TIOJIEBBIX U J1a0OPaTOPHBIX
paboT MpU MOHUTOPHUHTE
00BEKTOB OKpY KaroIen
CpE/IbL.

Brnaneer: HaBbIkaMu Juis
BBITTOJIHEHUS HAyYHO-
UCCIIEI0BATEIbCKUX
MOJIEBBIX U JTA0OPATOPHBIX
paboT MpH MOHUTOPUHTE
00BEKTOB OKpY KaroIen
CpeJibL.

IMK-1.3 onienuBaeT
COCTOSIHHE
00BEKTOB

OKpyXKaroleun
Cpenbl U BUIBI
AHTPOTIOTEHHOU
Harpy3KH Io
pe3yiabTaTam

MOHUTOPHUHTOBBIX

HCCJIeIOBAaHUM, C

Y4ETOM
MIPUPOJTHO-
KJIIMMaTHYECKUX
0COOCHHOCTEM
JansHero
Bocroka n
COBPEMEHHOM
HOPMAaTUBHO-

MpaBOBOi1 0a3bl B

00J1acTH OXpaHbl
OKpYKaroleun
Cpelbl C LENbI0
COXpaHEHUS
TJI0JIOPOJIUsL TIOYB

3HaeT: BUIbI
AHTPOTIOTEHHON HArpy3KH,
BJIMSIIOLLIEH HA
OuopazHooOpazue u
IJI0JTIOPOJINE TIOYB

VYMeeT: o1leHUBATh
COCTOSIHHE OOBEKTOB
OKpPY’KaroIleH cpepl U
BUbI AHTPOIIOT€HHOM
Harpys3Ku Io pe3yJibTaTaM
MOHUTOPUHTOBBIX
HCCIICIOBAHUM.

Bnaneer: MeTonukoit
OILICHKHU COCTOSIHUS
00BEKTOB OKpY KaroIen
CpeIIbl MO pe3ybTaTaM
MOHHUTOPHHI'OBBIX
HCCIIEeIOBaHMii, C yUeTOM
MPHUPOAHO-KIIMMATHYICCKUX
ocobenHocTei JlampHero
Bocroka u coBpeMeHHOI
HOPMAaTUBHO-TIPABOBOM
0a3bl.

Pazmen 7.
Bunnr
OpTraHUYECKUX
yI00peHHii.
Bnustane nx
Ha ITOYBEI

[1K-1.1 BeiOupaer
OCHOBHBIE METO/IbI
MOHUTOPHHTA
00BEKTOB
OKpYKaromeun
Cpelibl ¥ OLIEHKHU
AHTPONOTE€HHOMN
Harpy3Ku ¢
y4eTOM
MIPUPOJTHO-

3HaeT: OCHOBHBIE METOEI
MOHHUTOPHHTa 00BEKTOB
OKPYKAIOIIEeH CpeIbl U
OILICHKU aHTPONOTEHHOMN
Harpy3KH.

YMeer: OlleHUTh
AQHTPOITOTEHHYIO HArpy3Ky C
YUYETOM TPUPOTHO-
KIIMMATUYCCKUX
ocobenHocTeil JlampHero

YO-1
cobecenoBanue /
YCTHBIH OIIPOC;
I1P-6
nabopaTopHas
pabota

Bomnpocs! k
sk3aMeny Ne
102 - 128
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KimMmartnueckux | Bocroka.
ocobeHHOCTEH Bmaneer: ocHOBHBIMHA
JHanbHero METOJIaMd MOHUTOPHUHTA
BocToka ¢ nenbo | 00beKTOB OKPY KaroIICH
COXPaHCHUS CpeIbl U OIICHKU
O61opa3HoO0pa3us | aHTPOIOTCHHOM HAIPY3KH C
U TI0JOPOIHS y4eTOM MPUPOTHO-
MOYB KJIMMaTHYECKUX
ocobeHHocTel [lanbpHero
Bocroka.
[1K-5.3. 3HaeT: MPUHIHUITEI PaOOTHI
OLICHUBAET OMOTeOXMMHUYECKUX IIUKJIOB
OMOreOXUMHUYECKU | YMEET: OllCHUBATh
€ LIMKJIBI C B3alMOCBSI3U BHYTPHU
MIOMOUIbIO OMOTCOXMMHYCCKHX ITHKJIOB
COBPEMEHHOM C TTIOMOIIIBI0 COBPEMEHHOM
anmapaTypsl, anmapaTyphl,
o0opymoBaHus, o0opyaoBaHus,
UH()OPMAMOHHB! | HH()OPMAIIMOHHBIX
X TEXHOJIOTUH ISl | TEXHOJIOTHH JUIsS PEIICHHUS
pelIeHus KOHKPETHBIX 3a7a4
KOHKPETHBIX HAyYHBIX UCCIICIOBAHHM.
3a[a4 Hay4IHbIX Brnaneer: HaBbIKaMu
UCCJIETOBaHHI. HEO0OXOIUMBIMH IS OLIEHKK

KOMITOHEHTOB
OMOTeOXMMHUYECKUX ITUKIIOB
C TIOMOIIBIO COBPEMEHHOMU
anmnapaTyphl,
o0opyIoBaHus,
MH(OPMAIIMOHHBIX
TEXHOJIOTHH JUIsl pelIeHus
KOHKPETHBIX 3a/1a4
HAYYHBIX MCCJIEAOBAHHUI.

[TK-1.3 ouenuBaet
COCTOSIHHE
00BEKTOB

OKpYKaroleun
Cpenbl U BUJBI
AHTPONOT€HHOMN
Harpy3KH o
pe3yabTaTam

MOHUTOPUHTOBBIX

HCCIICIOBAHUM, C
y4eTOM
MPUPOJTHO-
KJIIMMaTHYECKUX
0COOEHHOCTEH
JansHero
Boctoka n
COBPEMEHHOM
HOPMAaTHBHO-
PaBOBOM 0a3bl B

3HaeT: BUOBI
AQHTPOIIOI€HHOW HATPY3KH,
BJIMSIIOLLEH Ha
O6uopazHooOpaszue u
JI0JIOPOJIME TIOYB

VYMeeT: oIleHUBATh
COCTOSIHHE 00BEKTOB
OKPYKaIOIIEeH Cpebl U
BH/JIbI aHTPOIIOT€HHOU
Harpy3KH 10 pe3yJibTaTaM
MOHUTOPUHTOBBIX
HUCCIIeJOBAHUN.

Bnageer: meToaukoi
OIIEHKU COCTOSIHUS
00BEKTOB OKpY’Karomien
Cpelbl TI0 pe3yibTaTaM
MOHUTOPUHTOBBIX
HCCIIEIOBAHUM, C YYETOM

IIPUPOAHO-KIIMMATHYCCKUX

37



00J1aCTH OXpaHbI
OKpYKaroleun
CpEJIbI C LENbI0
COXpaHCHUsI
IUIOJIOPOAMS TI0UB

ocobeHHocTel JlampHero
BocToka 1 coBpemMeHHOMI
HOPMAaTUBHO-IIPABOBOU
0a3kbl.

Pasnen 8.
buonornueckn
e ynoOpeHus

I1K-1.1 BeiOupaer
OCHOBHBIC METOJIbI

3HaeT: OCHOBHBIC METOIbI
MOHHUTOPHHTa O0BEKTOB

MOHHUTOPHHTA OKpY Karoliel cpenbl 1
00BEKTOB OLICHKHU aHTPOIIOI'€HHOMN
OKpYyKaromieu Harpy3KH.
CpeAbl U OLICHKH | YMEeT: OLICHUTD
aHTPOIIOTEHHOM | aHTPONOTEHHYIO HArPy3Ky C
Harpys3KH ¢ Y4ETOM TPUPOIHO-
y4eToM KJIMMaTUYECKUX
MIPUPOIHO- ocobeHHocTel [lanbHero
KIuMaTtudeckux | Bocroka.
ocobeHHoCTEH Bianeer: oCHOBHBIMHA
JlanbHero METOJIaMi MOHUTOPUHTA
Bocroka ¢ 11ebio | 06beKTOB OKpYIKAIOIICH
COXpPaHEHUS Cpelbl ¥ OIICHKH
OMopa3sHOO0pPa3Hs | aHTPOIIOTEHHON HATrPY3KH €
U TUIOAOPOIHS y4eTOM MPUPOTHO-
1OYB KITMMAaTUYECKIX
ocobenHocTteil Jlanbuero
Bocroka.
[1K-1.2 3HaeT: nepeyeHb
UCTIONB3YeT COBPEMEHHOTO
COBPEMEHHYIO o0opyI0BaHuUE JUIs
anmaparypy u BBITTOJIHEHUS HAyYHO-
o0opy0BaHue HCCIIeI0BATENbCKUX
JUTSL BBITIOJIHEHHS | TIOJIEBBIX U JTAOOPAaTOPHBIX
Hay4HO- paboT py MOHUTOPHUHTE
HCCIIEIOBATENIECK | OOBEKTOB OKPYKAFOIIEH
UX MOJIEBBIX U cpeapl.
71a00paTOPHBIX YMeer: ucTonbp30BaTh
pabot mpu COBPEMEHHYIO alnapaTtypy
MOHUTOPHHIE u o0opyoBaHue A
00BEKTOB BBINOJIHEHUS HAyYHO-
OKpYKaroleun HCCIIEI0BATENBCKUX
cpenabl MIOJIEBBIX U JTAOOPATOPHBIX

paboT Mpu MOHUTOPUHTE
00BEKTOB OKpY’Karomien
cpenpl.

Bnaneet: HaBbIKamMu 15t
BBITIOJTHEHUS] HAyYHO-
HCCIIEI0BATENbCKUX
TIOJIEBBIX U J1A0OPaTOPHBIX
paboT mpu MOHUTOPUHTE
00BEKTOB OKpY KaroIen
cpeapl.

T1K-1.3 orenmBaeT
COCTOSIHHE

3HaeT: BUIBI
AHTPONOTEHHON HATrPy3KH,

YO-1
cobecenoBanue /
YCTHBIN OIIPOC;
[1P-6
nabopaTopHas
pabota

Bompocs! k
sK3ameHy Ne
129 - 150
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00BEKTOB
OKpYKaroleun
CpEeIbI U BUJIBI
AHTPONOTCHHOMN
Harpy3KH 1o
pe3ylibTaTamMm
MOHHTOPHHTOBBIX
HCCJICIOBAHUM, C
y4eTOM
MIPUPOIHO-
KIIMMaTUIECKIX
0ocoOeHHOCTEH
JansHero
Boctoka u
COBPEMEHHOMN
HOPMAaTUBHO-
PaBOBOM 0a3bI B
00J1acTH OXpaHbl

BIIMSIONICH HA
OuopazHooOpazue u
I1JI0JIOPOJIME TIOYB

VYMeeT: olleHUBaThL
cocTossHHE 0OBEKTOB
OKpYKaIoIIei Cpebl U
BUIbl AHTPOIIOT€HHOM
Harpy3KHu 10 pe3yjbTaTaMm
MOHUTOPUHTOBBIX
HUCCIIEJOBAHUH.

Buaneer: Meroaukon
OLICHKH COCTOSTHUS
00BEKTOB OKpY Karomien
Cpebl O pe3yIbTaTaM
MOHHUTOPUHTOBBIX
UCCIIEIOBaHHH, C yUYETOM
MPUPOTHO-KITMMATHIECKUX
ocobenHocreii JlanbHero

OKpY>Karollen Bocroka u coBpemeHHON
CpCabI C LC/IBIO HOPMAaTHUBHO-TIPABOBOM
COXpaHEHUs 0a3bl.
IJI0JJ0PO/IUsl IOYB
Paznen 9. [1K-5.3. 3HaeT: NPUHIMIBI Pa0OThI
®usnonoruyec OLICHHBACT OHOT€OXUMUUYECKUX IIUKIIOB
KHE OCHOBBI OMOreOXHMUYECKH | YMeeT: OLlEHUBATh
OTIpCCTICHITA € LUKIIBI C B3aUMOCBS3H BHYTPU
HOTpe6HOCTHV MIOMOUIbIO OMOreOXMMHUYECKUX IIUKIIOB
CEIIbCKOX 035 . .
CTBOHHALX COBPEMEHHOM C MIOMOILBIO COBPEMEHHOMN
KYIBTYD B anmnapaTyphl, anmnaparypsl,
yAI0OPEHHAX o0opyzmoBaHus, | 0GOPYyIOBaHM,
UH(QOPMALMOHHBI | HH(POPMAITHOHHBIX
X TEXHOJIOTUH Il | TEXHOJOTHH JUIsl peIIeHUs
pelieHus KOHKPETHBIX 3a7a4
KOHKPETHBIX Hay4HbIX MUCCIIEIOBAHUMN.
3a7a4 Hay4YHBIX Bnaneet: HaBbikaMu VO-1
HCCIIEI0BAHUN. HEOOXOIMMBIMH TSI OLIEHKY cobecenioBanme /
KOMIIOHECHTOR YCTHBIH OIIPOC; Bompocs! k
I1P-6 sK3amMeHy Ne
OMOTe0XUMHYECKUX LMKIOB|  yaGopatopuas 151 -175
C TIOMOILIbIO COBPEMEHHOM pabora
anmnaparypsl,
obopyoBaHus,
MH(OPMAIIMOHHBIX
TEXHOJIOTHI JUIsl pelIeHus
KOHKPETHBIX 33]1a4
Hay4HBbIX UCCIIETOBAHUM.
IK-1.2 3HaeT: nepeyeHb
UCIIOJIb3YET COBPEMEHHOTO
COBPEMEHHYIO 00opyI0BaHUE JUIS
anmnaparypy u BBITIOJTHEHUS] HAYYHO-
o0opy0oBaHue HCCIIEI0BATENbCKUX
JUTSI BBITIOJTHEHUSL | TIOJIEBBIX U TaOOPAaTOPHBIX
Hay4HO- paboT py MOHUTOPHUHTE
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HCCIIEIOBATEIBCK
WX TIOJICBBIX U
1a00paTOPHBIX

pabort npu
MOHHUTOPHHTE
00BEKTOB
OKpYKaroleun
cpenbl

00BEKTOB OKpY’Karomien
Ccpelpl.

YMeeT: ucnosab3oBarTh
COBpPEMEHHYIO anmaparypy
1 000pyI0BaHUE JIst
BBITIOJTHEHUS] HAYYHO-
HCCIIeIOBATEILCKUX
TIOJIEBBIX U J1a0OPaTOPHBIX
paboT MpU MOHUTOPHUHTE
00BEKTOB OKpY KaroIen
CpE/IbL.

Brnaneer: HaBbIkaMu Juis
BBITTOJIHEHUS HAyYHO-
UCCIIEI0BATEIbCKUX
MOJIEBBIX U JTA0OPATOPHBIX
paboT MpH MOHUTOPUHTE
00BEKTOB OKpY KaroIen
CpeJibL.

IMK-1.3 oeHrBaeT
COCTOSIHHE
00BCKTOB

OKpyXKaroleun
Cpenbl U BUIBI
AHTPOTIOTEHHOU
Harpy3KH Io
pe3yiabTaTam

MOHUTOPHUHTOBBIX

HCCJIeIOBAaHUM, C

Y4ETOM
MIPUPOJTHO-
KIIMMaTHYeCKUX
ocoOeHHOCTeH
JansHero
Bocrtoka u
COBPEMEHHOM
HOPMAaTUBHO-

MpaBOBOi1 0a3bl B

00J1acTH OXpaHbl

3HaeT: BUIbI
AHTPOTIOTEHHON HArpy3KH,
BJIMSIIOLLIEH HA
OuopazHooOpazue u
IJI0JTIOPOJINE TIOYB

VYMeeT: o1leHUBATh
COCTOSIHHE OOBEKTOB
OKpPY’KaroIleH cpepl U
BUbI AHTPOIIOT€HHOM
Harpys3Ku Io pe3yJibTaTaM
MOHUTOPUHTOBBIX
HCCIICIOBAHUM.

Bnaneer: MeTonukoit
OIICHKH COCTOSTHUS
00BEKTOB OKpY KaroIen
CpeIIbl MO pe3ybTaTaM
MOHHUTOPHHI'OBBIX
HCCIIEeIOBaHMii, C yUeTOM
MPHUPOAHO-KIIMMATHYICCKUX
ocobenHocTei JlampHero

OKpY Karouen BocToka u coBpeMeHHOMI
CpeJBl C LENIBIO HOPMAaTUBHO-IIPaBOBOM
COXpaHEHUs 0a3bl.
IJI0J0POIUs IOYB
10 | Pa3zzen 10. I1K-5.3. 3HaeT: NPUHILIUIIBI paOOTHI

Biusine OIIECHUBAET OMOreOXMMHYECKHUX LIUKIIOB
pasIn4HbIX OMOreOXHMUYECKH | YMeEEeT: OLIEHUBATh YO-1
(baxropos Ha € IUKIIBI C B3aWMOCBSI3U BHYTPU cobeceoBane /
iq’(beKmBHOCT NOMOIIBIO OMOreOXMMHYECKHUX LIHKI0B yCTHll’_IIP;,_OG”pOC; 313’(::52:;1;9
opramuueciux | COBPEMCHHOH C IIOMOILIBIO COBPEMEHHOMN naGopaTopHas 176 - 188
" anrmaparypel, amraparypsl, pabota
MUHePaTbHBIX o0opyI0BaHus, o0opy0BaHus, [IP-4 Pedepar
y10GpeHuii. UH(QOPMALMOHHBI | HH(POPMAITHOHHBIX

X TEXHOJIOTHI I

TEXHOJIOTHH JJIsI PCIICHUA
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OnpeneneHue
HOpM
MUHEPaTbHBIX
ynoOpeHuit
oI
CEIBCKOXO035Ii
CTBEHHBIC
KYJbTYPbI

pelieHus KOHKPETHBIX 3a7a4
KOHKPETHBIX Hay4YHBIX UCCIIEJOBAHUH.
3a/1a4 Hay4HbIX Bnageer: HaBbIKaMu
UCCJIETOBaHUI. HEO0OXOIUMBIMHU ISl OLEHKK
KOMIIOHEHTOB
OMOreOXMMHUYECKUX ITUKIIOB
C IIOMOIIBIO COBPEMEHHOMU
anmnaparypsl,
o0opyoBaHus,
MH(OPMALIMOHHBIX
TEXHOJIOTMH JUIsl pelIeHus
KOHKPETHBIX 3a7a4
HAYYHBIX UCCIENOBAHHUI.
IK-1.2 3HaeT: nepeyeHb
UCIIOJIb3YET COBPEMEHHOT0
COBPEMEHHYIO o0opyaoBaHue AJis
anmnaparypy u BBIIIOJIHEHUS] HAYYHO-
o0opyaoBaHue HCCIIEIOBATENbCKUX
JUTS BBITIOJIHEHHS | TIOJIEBBIX U JJAOOPAaTOPHBIX
HAy4YHO- paboT Npu MOHUTOPHUHTE
HCCIIEIOBATENbCK | OOBEKTOB OKpYXKarollen
WX TOJIEBBIX U Cpe/Ibl.
1a00paTOPHBIX YMmeeT: ucnonb30BaTh
pabot npu COBpPEMEHHYIO anmapaTypy
MOHUTOPHHIE u o0opyoBaHue A
00BEKTOB BBITIOJTHEHUS] HAYYHO-
OKpYKaroleun HUCCIEI0BATEIBLCKUX
Cpensl TMIOJIEBBIX U JTA0OPAaTOPHBIX

paboT nMpu MOHUTOPUHTE
00BEKTOB OKpY’Karomien
cpenpl.

Bnaneet: HaBbIKamMu 15
BBITIOJIHEHUS] HAyYHO-
HCCIIEI0BATEIbCKUX
TIOJIEBBIX U J1a0OPaTOPHBIX
paboT pu MOHUTOPUHTE
00BEKTOB OKpY KaroIen
cpeapl.

[MTK-1.3 oueruBaet
COCTOSIHUE
00BCKTOB

OKpPY’Karollen
Cpenbl U BUIBI
AHTPOIIOI€HHOU
Harpy3KH 1o
pe3yabTaTam

MOHUTOPHUHTOBBIX

HCCIeIOBaHUM, C

y4eTOM
MPUPOJTHO-
KIIMMaTHYeCKUX
ocoOeHHOCTEH

3HaeT: BUIBI
AHTPOIIOTEHHON HArpy3KH,
BIIMSIOIICH Ha
6uopazHoobpazue u
TJI0JIOPOJIAE TIOYB

YMeeT: OolleHUBAaTh
COCTOSTHHE 00BEKTOB
OKpYKaroIIEH Cpelbl U
BH/JIBI aHTPOITOT€HHOU
Harpy3Ku 1o pe3yJibTaTaM
MOHHUTOPHUHTOBBIX
HCCIIEIOBAHUIA.

Bnaneer: MmeTonukoit
OLIEHKHU COCTOSIHUS
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HanpHero 00BEKTOB OKpY’Karomien

Bocrtoka u Cpeapl 1o pe3ysibTaTam
COBpeMeHHOﬁ MOHHUTOPHUHI'OBBIX
HOPMATHUBHO- WCCIIEIOBaHHIA, C YIETOM

paBOBOW 0a3bl B | MPUPOAHO-KIMMATHYECKHX
oOnactu oxpaHbl | ocoOeHHocTel JlambHero

OKpYKaroleun BocToka u coBpemMeHHOI
CpEeIbI C IEJIbIO HOPMAaTUBHO-TIPABOBOM
COXPAaHEHHUS 0a3bl.
O6uopazHooOpa3us
U TI0JOPOIHS
1I0YB

TunoBbsie KOHTPOJIBbHBIC 3aaHUSI, METOIUYECKHE MaTEPHUAIIbI, ONPEACIISIONINE
MPOLIETypbl OLICHUBAHUS 3HAHUW, YMEHUM U HAaBBIKOB U (MJIM) OMBITA JESTEIHHOCTH,
a TaKXe€ KayeCTBEHHBbIC KPUTEPUM OLICHUBAHMS, KOTOPBHIE OIUCHIBAIOT YPOBEHb
c(hopMUPOBAHHOCTU KOMIIETEHIIMM, peacTanieHbl B pasnene VI,

V. CHUCOK YYEBHOW JIMTEPATYPbBI U MWH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEHEHUE JUCIHUIIVIMHbI

OcHoBHas JIUTEpaTypa

1. Arpoxumus [DnexktponHblii pecypc| : yueonuk / B.B. Kumun, C.IL

TopmmuH. - M. : [Ipocnexr, 2016. - 608 C.
http://www.studentlibrary. ru/book/ISBN9785392186686 html - [OnexTpoHHBIN
pecypc]

2. AnekcangpoBa D.A., TaiigykoBa H.I. Ananutuyeckas Xumwusi.
Teopernueckue OCHOBBI U J1abopatopHblid mpaktukym: B 2kr. Ku. 1. Xumunueckue
METOJIbI aHaJIm3a.- M.: KonocC, 2011.- 549 C.
http://www.studentlibrary.ru/book/ISBN9785953207423.ntml -  [DnekTpoHHBII
pecypc]

3. bazneipes I'.U., Cadponor A.D. 3emienenne ¢ OCHOBaMU TOYBOBEICHUS
17} arpOXUMHH. - M.: KomnocC, 2013. - 415 C.
http://www.studentlibrary.ru/book/ISBN9785953206075.ntml -  [DnekrpoHHBIi
pecypc]

4, besnpipes I'.U., Cadponor A.D. 3emienenne ¢ OCHOBaMU TTOYBOBEICHHUS

u arpoxumun.- M.: KonocC, 2009.- 415 c. http://www.studentlibrary.ru/cgi-bin/mb4 -
[DnexTpoHHBIH pecypc]|
5. Jlocer A. I1., Kypuna JI. JI., Arpomereoposiorus.- 2-¢ u3a. nepepad u

JIOII.- M.: KomnocC, 2013.- 343 C.
http://www.studentlibrary.ru/book/ISBN9785953207713.ntml -  [DnekTpoHHBII
pecypc]
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http://www.studentlibrary.ru/book/ISBN9785953207713.html

6. HoBukoB H.H. buoxumus pacrtenumii.- M.: KomocC, 2012.- 679 c.

http://www.studentlibrary.ru/book/ISBN9785953207195.html - [DnexTpoHHBIH
pecypc]

7. CembikuH B.A., Kaprambiies H.U.,MansiieB B.®. u np. buonoruzanus
3eMJIe/IeNiNsl B OCHOBHBIX 3emuiefiesibueckux peruoHax Poccun.- M.: KonocC, 2012.
http://www.studentlibrary.ru/book/ISBN9785953207171.html - [DnexTpoHHBIH
pecypc]

JlonoiHUTE IbHAS JIUTEepaTypa

1. Arpoxumunyeckas xapakrepuctuka nous CCCP : LlentpanbHbie o0nactu
Heuepnozemnoii 3061 PCOCP / Tloa pea. A.B.Cokonos; AH CCCP.I1ouB.un-1 / M.
: Hayka, 1972. — 272 c. http:/lib.dvfu.ru:8080/lib/item?id=chamo:123549&theme=FEFU

2. Arpoxumuyeckass  xapakrepuctuka nouB  CCCP.  IlouBeHHO-
arpoxumuueckoe paionupoBanue / Akagemust Hayk CCCP, [TouBeHHBIN UHCTUTYT ;
[oTB. pen. : A. B. Cokosios, H. H. Po3oB]. Mocksa : Hayka, 1976. — 363 c.

3. http://lib.dvfu.ru:8080/lib/item?id=chamo:699323&theme=FEFU

4, ArporouBoBefieHHe. [IpakTUKyM C KOHTPOJBHBIMHU 3aJaHUSIMHU IS
CTYJICHTOB 3a049HOM (hOpMBI OOYUECHHS 1O arpOHOMHUYECKUM criennanbHocTsM / T.I1.
Mansisko, B.®. IllanoBanos, E.B. Cmonbckuil. - bpsiack: bpsinckas ['CXA, 2012. -
36¢. http://www.studentlibrary.ru/book/IBGAU_018.html

5. MeTonbl arpoXMMHUYECKUX HCCIEAOBaHUN [DJIEeKTpOHHBIN pecypc] /
[InckyHOB A.C. - M. : KomnocC, 2013. — 312 C.
http://www.studentlibrary.ru/book/ISBN5953201451.html

6. Edumo B.H., TI'opnoBa M.JI., Jlynuna H.®. Ilocobue k yueOHOU
MpPaKTUKE MO0 arpoXMMHM : ydyeOHOe MocoOue MJii BYy30B IO arpoOHOMHYECKUM
CHEIHUATbHOCTIM / MockBa : KomnocC, 2004. — 191 C.
http:/lib.dvfu.ru:8080/lib/item?id=chamo:231924&theme=FEFU

1. Uene A.M., [epbenueBa A.M., T'omoB B.U., Tperyboa B.I.
Arpoxumus nouB tora JlansHero Boctoka. M.: U3natenbckuit 1oM "Kpyrisiil roxg'. -
2001.- 100 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:848017&theme=FEFU

8. Munee B.I'., Arpoxumusa : yueOHUK a1 By30B / MockBa : U3a-Bo
MoCKOBCKOTO YHUBEPCUTETA : KomnocC, 2004. — 719 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:231917&theme=FEFU

9. CokonoB A.B., Opnosckuit H.B. Arpoxumuyeckass XapaKTepHUCTHKA
nouB CCCP : Cpenusas Cubups / MockBa : Hayka, 1971. — 271 c.
http:/lib.dvfu.ru:8080/lib/item?id=chamo:122993&theme=FEFU

10. CnpaBounuk arpoxumuka / B. B. Jlana [u np.]; mox pea. B.B. Jlana. -
MuHck: benopyc. HaykKa, 2007. - 390 C.
http://www.studentlibrary.ru/book/ISBN9879850808639.html

11. Ilunk, cenieH U PeryJaTopbl pOCcTa B arpoieHo3e [ DIEKTPOHHBIN pecypc]
/ Cepermna  W. . - M : IIpocnekr,  2018. -208 C.
http://www.studentlibrary.ru/book/ISBN9785392273898.html
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http://www.studentlibrary.ru/book/ISBN9879850808639.html
http://www.studentlibrary.ru/book/ISBN9785392273898.html

12.  SMromun B.A.. CmupHoB I1.M., Arpoxumus : y4eOHUK JJIsi CTYJEHTOB

BBICIIIMX CEJbCKOXO3SMCTBEHHBIX y4eOHBIX 3aBeneHuil / Mocksa : Komoc, 1982, —
775 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:249674&theme=FEFU

Ilepeyens pecypcoB HH(POPMALUOHHO-TEICKOMMYHUKALMOHHON CeTH
«HAHTepHeT»

http://e.lanbook.com/

http://www.studentlibrary.ru/

http://znanium.com/

http://www.nelbook.ru/

http://esoil.ru - IToYBeHHBIN HHCTHTYT;,

http://www.agroatlas.ru — xaprorpadguueckue MaTepuabl Mo MOYBaM,

otanHble B [louBeHHOM nHCTUTYTE UM.B.B.JloKy4aeBa;

www.grida.no - GRID-Arendal;

www.fao.org - ®PAO-FOHECKO;

www.unep.org - United Nations Environment Program;

www.ussl.ars.usda.gov - USDA Soil Salinity Laboratory;
wwwe.isric.nl - International Soil Reference and Information Center in

paszpa

O~NoOUASWNAWNE

the Netherlands

9. Munees B.I'. Arpoxumusi: yueOHuk. 3-¢ u3a. M.: Uza-so MI'Y. 2006.
720 c. www.knigoprovod.ru/?topic_id=23;book _id=2121

10. Mypasun 3.A. Arpoxumusi: yueOHuk 11 BY30B u TexHukymoB. M.:
Wzn-o MI'Y. 2005. 384 ¢. www.bibliolink.ru/publ/10-1-0-87

Iepeyenb nHGPOPMANUMOHHBIX TEXHOJIOTHI U IPOTPAMMHOI0 00ecreYeHust

1.  http://e.lanbook.com/

2. http://www.studentlibrary.ru/

3. http://znanium.com/

4.  http://www.nelbook.ru/

S. Uynnosckuit A.®. Tennodusuka nous.M3narensctBo: Hayka, 1976 r.-
353 c. http://www.pochva.com/?content=3&book_id=0302

6. PactBopoBa O.I'. ®uzuka mnouyB (IPaKTUUECKOE PYKOBOJICTBO).
MN3narensctBo: JII'Y, 1983 T. - 195 C.
http://www.pochva.com/?content=3&book_id=1260

1. MeTob1 1a00paTOPHOTO OINpEeICHUs TPaHyJIOMETPUUECKOTO
(3epHOBOI0) ¥ MHUKpOarperaTHoro cocraea. http://docs.cntd.ru/document/1200116022

8. EctectBennbie Hayku. Ne 1 (42). 2013 r. I[IpobGrnemMbl pernoHaibHOU
AKOJIOTUH u MPUPOJIONIOIb30BaAHUS

http://www.aspu.ru/images/File/lzdatelstvo/EN%201(42)%202013%20/28-36.pdf
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Q. Kogpanés U.B., Kosanéra H.O. Dxonoro-dyHKImoHanbHas poJjib MOYB B
pa3BUTHU IUBHIIA3AIAA. WWW.isras.ru/.../2009-1/Kovalev.pdf

IIpogeccnonanbubie 0a3bl JAHHBIX 1 HHYOPMALIMOHHbIE
CIIPABOYHbIE CUCTEMBbI

1. baza gannsix Scopus http://www.scopus.com/home.url

2. baza mauneix Web of Science http://apps.webofknowledge.com/

3. baza JaHHBIX  IMIOJJHOTCKCTOBBLIX  dAKaJACMHYCCKHX  JKYPHAJIOB Kuras

http://oversea.cnki.net/

4. ®enepanbubiid noptant «Poccuiickoe O6pazoBanue». denepanbHbId LEHTP

UH(POPMAIIMOHHO-00pa3oBaTeIbHbIX  pecypcoB. [eorpadms.  http://fcior.edu.ru/

catalog/osnovnoe obshee?discipline 0o0=16&class=&learning character=&accessibil

ity restriction=

5. Dnextponnsie 6a3bl nanubix EBSCO http://search.ebscohost.com/

VI. METOANYECKHUE YKA3AHUSA IO OCBOEHUIO TUCHUIIJINHBI

I[lnanupoBaHue W OpraHu3anusi BpPeMeHH, OTBEJEHHOI0 Ha H3y4YeHHUe
AUCHMIUVIMHBI. [IpUCTynUTh K OCBOCHHUIO MUCIUIUIMHBI CIEAYeT He3aMeIUTEIHHO
B CaMOM Hauyaje ydeOHOro cemectpa. PexomeHayeTcssi U3y4uTb CTPYKTYpy H
OCHOBHBIE MosIokeHUs Pabouelt mporpaMMbl aucuuIuinHbl. OOpaTUTh BHUMAHUE, YTO
KpOME ayJIuTOpHOW paboThl (JeKuuu, JabopaTOpHbIE 3aHATHA) IUJIAHUPYETCS
camMocTosiTeNbHAass paboTa, UTOTM KOTOPOW BIMSAIOT Ha OKOHUYATEIBHYIO OIICHKY II0
UTOTaM OCBOCHHUS y4eOHOW jucuuIUIMHBL. Bcee 3amanus (ayauTopHbBIE U
CaMOCTOSITENIbHBIE) HEOOXOAWMO BBITIONHATH W TPEAOCTABISTH HA OICHKY B
COOTBETCTBUH C TPAPUKOM.

B nmpouecce wu3ydeHus MarepualioB Y4eOHOrOo Kypca MpeaiararoTcs
cienyomue GopMbl pabOT: YTEHUE JIEKIHM, Ja00paTOpHbIe 3aHATH, 3aJaHus AJis
CaMOCTOSTEIIbHON paOOTHI.

Jlekyuonuvie 3aHAmMuUs OPUEHTUPOBAHBI HA OCBEILIECHHE BBOJHBIX TEM B
KOKIBIA pa3fen Kypca W TpHU3BaHBI OPUEHTHUPOBATH CTYJEHTOB B MpeiiaracMoM
MaTepuase, 3aJ0KUTh Hay4HbIE W METOAOJOTHYECKHE OCHOBBI JUIS AallbHEHIIeH
CaMOCTOATENbHON pabOThI CTYIEHTOB.
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Jlabopamopnvie 3anamus aKUEHTUPOBAHBI HA HanOoJiee MPUHIUITHATBHBIX U
npoOJIEeMHBIX ~ BOMpOCAax Kypca W TPHU3BAHBI CTUMYJHPOBATh  BBIPAOOTKY
IIPAKTUYECKUX YMEHUU.

Oco60 3HauMMOMN 1151 MPOoGeCCHOHATHHONW TOATOTOBKH CTYJICHTOB SIBJISIETCS
camocmosimenvras paboma 1o Kypcy. B xonme 3Toi paboThl CTyAEHTH OTOMPAIOT
HEOOXOMMBIA MaTepuaj 1Mo U3yd4aeMOMY BONPOCY U aHAIM3HPYIOT ero. CTyaeHTaM
HEOOXOMMO O3HAKOMHTHCS C OCHOBHBIMU MCTOYHHUKAMH, 0€3 KOTOPBIX HEBO3MOKHO
MIOJTHOIICHHOE TIOHUMaHUe MPoOJIeMaTHKH Kypca.

OcBoeHMe Kypca CHOCOOCTBYET Pa3BUTHUIO HABBIKOB OOOCHOBAHHBIX W
CaMOCTOSITENIbHBIX OIICHOK (akToB M KoHuenuuid. [lostomy BO Bcex ¢dopmax
KOHTpPOJII 3HaHWM, OCOOCHHO TpH cJade 3aueTa, BHUMaHHE oOpamaercs Ha
MOHUMAaHUE MPOOJEMATUKU Kypca, Ha YMEHHUE MPAKTUYECKU MPUMEHSATh 3HAHUS U
JieaTh BBIBO/IBI.

Padora c¢ JurTepatypoil. PekoMeHIyeTcss HCIOJIb30BaTh  Pa3IMYHbIE
BO3MOXKHOCTH pabOThl C JuTeparypoil: (oHasl Hay4yHoil Oubnuorexku JIBOY
u anekTponnbie oubmmoteku (http://www.dvfu.ru/library/), a Taxxke gocTymHbIe IS
UCTIONIb30BaHUS APyTHE HAyYHO-OMOTHOTEUHBIE CUCTEMBI.

IoaroroBka k 3k3ameny. K cpade sk3aMeHa JOIMyCKalOTCs 00ydaroniuecs,
BBITIOJTHUBIIIME BCE 3aJlaHusl (J1TabOpaTOpHBIE, CAMOCTOSTEIbHBIC), MPETYCMOTPEHHBIE
y4eOHOM MpOTrpaMMON TUCHMIUIMHBI, ToceTuBImKMe He MeHee 90 % ayauTOpHBIX
3aHITHH.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

1. Cnaiig-npe3eHTanum JeKIuii « ATpOXUMUS»

2. CBOOOMHBIN JOCTYIl K AJIEKTpOHHOM OumbOnuoreke J[BDY depes ceth
HNnTepHer.
3. JlaGopaTopusi OCHaIlleHHAs BBITSHKHOM CHUCTEMOM U JIUCTUIMPOBAHHOU
BOJIOM;

[lepeueHb MaTepUATLHO-TEXHUYECKOTO M  MPOTPAMMHOTO  OOecreueHUs
JTVCHUIUIMHBI IPUBEICH B TAOJIHIIE.

MaTepl/laJII)HO-TeXHI/I‘IeCKOC U IIporpaMmmMHoe¢ o0ecreueHue AUCHHUITIINHbI

[lepeueHb JHU1IEH3UOHHOTO
HaumenoBanue criennaabHbIX OCHaIIEHHOCTh CIEeUATBHBIX
N N N . MIPOTPaAaMMHOTO 00ECTICUCHHS.
MOMEILIEHUN U TOMENIEHUN IOMEILIEHUI U TOMELIEHUHN JUIs
9 . PexBU3UTH MOATBEPAKAAIOIIETO
JUISE CAMOCTOSITEIIbHON pabOThI CaMOCTOSITEITEHOM paboThI
JIOKYMEHTA
690922, [Ipumopckuii Kpaii 1. Becsr nabopaTopHEIE
> - PUMOP pat, | patop MIEPEYEHD 110

r.BinanuBocTok, octpoB Pycckuii, | anekrponHsie Tun MW;
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nonyoctpoB CanepHbIid, moceaok | 2. Becnt nabopaTOpHEIC

Asike, 10, kopr. A (JIut. I0), JJIEKTPOHHBIE  aHajmuTuyeckue AW
Drax 10, ka6.A1017. Series;
Aynuropus aist 3. OnexkTponedb CONPOTHBICHUS
CaMOCTOSATENBHOM PabOThHI kamepHasi aboparopuass CHOJI 10/11-
B;
4. Mkad CYIIIITBHBII c
MIPUHY JUTENBHOM LUPKYJIsLUen
Bo3ayxa LIICII-0.2-100;
5. OpOuTanbHEIN MyTBTH-IIIEHKEP
Multi PSU-20;
6. JlabopaTopuas nocyna:
cTeKiIsiHHasA, Gpapdoposas;
7. Bbypertku, nuneTkwy;
8. BocemumMecTHast BozsiHas OaHs
LT-8;
9. BertsokHo# mikad;

10. Jpobunka  BamkoBas  JIBI
200*125 ¢ ITVY 3-05.

11. ATOMHO-a0COpOIIMOHHBIH
TUTAMEHHO-3MHUCCHOHHBIH
cnerpodoromerp AA-6800

12. Becer AX 200. Shimadzu

13. Awnanmzartop Obictpeiid (10 I'm)
flux H20, CH4, C02 nHa npuHIHIIC
Picarro G2311-f

14. dotokonopumerp KOK-3-KM

15. Ikad CYIIMIBHBIN c
NIPUHY JUTEIIbHOM LUPKyJIILuen
Bo3ayxa LIICII-0.2-100

16. [Teur mMydenpHas ¢ BBITSKKON
npoxaykroB cropanus CHOJI10/11-B

17. PeaxTuBsl

JUist mpoBeaeHUs Y4YEOHBIX 3aHATUM MO AUCHUIUIMHE, a Takxke JJIs
OpraHu3allid  CaMOCTOSITENIbHOM palOThl CTyJEHTaM JOCTYIHO CJeaylollee
nabopaTopHOe obopymoBaHue u CIIeIIMAJIM3UPOBAHHBIC KaOWHETHI,
COOTBETCTBYIOILIME JACHCTBYIOIIUM CAHUTAPHBIM W NPOTHUBOMOXAPHBIM HOpPMaM, a
Tak)ke TpeOOBaHUAM TEXHHKH O€30MACHOCTHU IMPHU MPOBEJACHUU YUEOHBIX U HAYUYHO-
MIPOU3BOJICTBEHHBIX PAOOT.

B nensx obecnieueHusi cienuaibHbBIX YCIOBUM OOy4YeHHs] MHBAJIUAOB M JIMIL C
OTpaHUYECHHBIMU BO3MOKHOCTAMH 3710poBbsi B JIBDY Bce 3maHus oOopyAoBaHbI
naHgycamu, JudTamMy, MNOJAbEMHUKAMH,  CIEUUATU3UPOBAHHBIMU  MECTaMH,
OCHAIlICHHBIMH  TYaJeTHBIMH  KOMHATaMHu, Ta0iauukamMu  WH(OPMAIMOHHO-
HABUTAIMOHHOM IMOJIEPKKH.

VIll. ®OHAbI OHEHOYHBIX CPEJACTB

Jns AUCUUIUIMHBI «ATPOXUMHS» MCHOJIB3YIOTCS CIEIYIONIME OLIEHOYHBIE
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CpeacTBa:
YcTHBIN O1TPOC:
1. CoGecenopanue (YO-1)
[TuceMenHbIe PabOTHI:
1. JTabopatopnas pa6ora (I1P-6)

YcTHBIN OnIpoC

YCTHBIA ONpOC TMO3BOJSET OLEHUTh 3HAHUA U KPYro3op CTYJIEHTAa, YMEHHE
JIOTUYECKU TMOCTPOUTH OTBET, BIIAJICHUE MOHOJIOTUYECKOW pPEUbl0 U HUHBIE
KOMMYHUKATHUBHBIC HABBIKHU.

OOyuaromas pyHKIHSI COCTOUT B BBISIBICHUM JI€TAJICH, KOTOPBIE IO KAKUM-TO
MPUYUHAM OKAa3aJIMCh HEJIOCTATOYHO OCMBICIEHHBIMU B XOJ€ YYEOHBIX 3aHSATUN U
IIPU IOATOTOBKE K 3a4€ETYy.

CobecemoBanrie (YO-1) — cpeACTBO KOHTPOJS, OPraHU30BaHHOE Kak
crenuanbHas Oeceqa mpernojaBaTesl ¢ OOyYarOIIMMCS Ha TEMBI, CBSI3aHHBIE C
M3y4yaeMOM JUCIUIUIMHOM, W pPAacCUYMTAaHHOE Ha BBISICHEHHE oObeMa 3HaHUM
00yy4aroIerocs rno onpeieICHHOMY pa3jielly, TemMe, IpoOjaeMe U T.II.

IIucsMenHbIe padoTHI

[IucbMeHHBIA OTBET MPUYYaET K TOYHOCTH, JIAKOHUYHOCTH, CBSI3HOCTH
U3JI0KeHUs MbICiH. [[MCbMEHHAas MPOBEpPKa UCIOJIB3YETCA BO BCEX BUJIaX KOHTPOJIS U
OCYIIECTBIISIETCS KaK B ayIMTOPHOM, TaK U BO BHEAYAUTOPHOM padoTe.

Jlabopatophas padota (ITP-6) — cpeacTBO sl 3aKpEIUICHUS] U TPAKTHYECKOTO
OCBOECHUS MaTepHalia 1o OnpeAeICHHOMY pa3Jieiy.

MeToauveckue peKOMEHIAUN, ONpele/sIolie MpoueIypbl OleHUBAHUS

Pe3yJabTaTOB OCBOCHHUA TUCHHUILJIMHDI

OueHoOYHBbIE CPEACTBA IS IPOMEKYTOYHOM aTTecTauuu

[IpomexyTouHast arrectauus CTYAEHTOB IO JUCHHUIUIMHE «ATPOXUMUS)
IIPOBOAUTCS B COOTBETCTBUU c JIOKQJIBHBIMHU
HOpMaTUBHBIMU akTamu JIB®Y u saBnsercs o6s3arenpHOil. Popma OTUETHOCTH MO
JTUCHUIUTHHE — dK3aMeH (7,8-i ceMecTp). DK3aMeH M0 TUCIUILIMHE BKIIFOYACT OTBETHI
Ha 2 Bompoca. OIMH U3 BOIMPOCOB HOCUT oOmMi xapaktep. OH HampaBjieH Ha
PAcCKpbITHE CTYACHTOM 3HAHHWM MO «CKBO3HBIM» BOIIpOCaM U MpoOsiiemMam (U3HKU
nouB. BTopoif Bompoc kacaetcst mporieccoB (popmupoBaHus (U3HUECKUII CBOWCTB
II0YB U UX PE3YJIbTATOB.

MeTtoanueckue YKa3aHud 110 ¢1aY€ IK3aMEHa
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DK3aMeH MNpUHUMAETCS BeAyluM mpenonasateneM. [lpu  Gombiiom
KOJIMYECTBE IPYMNI Y OJHOTO MPENOIaBaTess iU NPy OO0JIBIION YHCIEHHOCTH MOTOKA
0 PACMOPSHKEHUIO 3aBEAYIONIEro Kageapoil (3aMecTUTeNsl TUpeKTopa mo yueOHo! u
BOCIIUTATENLHON palboTe) J[OMyCKaeTCs TMPUBJICUCHHE B TOMOIIL BEIyIIEMY
MpEenoAaBaTellio JAPYyrux MpenojasaTeneil. B mepByro odepenb NPUBIEKAIOTCA
MpernojilaBaTesid, KOTOpble MPOBOAMIN JAOOPATOPHBIE 3aHATHS IO JUCHUIUIMHE B
rpymmnax.

B uCKIIOYMTENBHBIX ClTydasiX, M0 COrJIaCOBAaHUIO C 3aAMECTUTENIEM JUPEKTOpA
[xomel 0 y4eOHOW W BOCHUTATENBHOW paboTe, 3aBemyronuil kKadeapod uMeeT
IIPaBO MPUHATH 3a4ET B OTCYTCTBUE BEAYILETO MPENOIABATEIS.

®opMa npoBeaeHUs 3K3aMeHa (YCTHasA) YTBEPKAAETCS Ha 3acedaHuu Kaeapbl
MIOYBOBEJCHMSI IO COIJIACOBAHUIO C PYKOBOJUTEIEM B COOTBETCTBHM C paboueit
MPOTPaMMON TUCIUIUINHBI.

Bpewmsi, npenocraBisieMoe CTyAEHTY Ha MOJATOTOBKY K OTBETY Ha 3K3aMEHE,
JOJDKHO cocTaBisATh He OoJiee 30 MuHyT. [lo MCTeYeHMM TaHHOTO BPEMEHU CTY/ICHT
JIOJIKEH OBITh TOTOB K OTBETY.

[IpucyrcTBre Ha PK3aMEHE MOCTOPOHHUX JIHI (KPOME JIHILI, OCYLIECTBISIOIINX
MPOBEPKY) 0€3 paspenieHusi COOTBETCTBYIOMIMX JHI] (PpEeKTOpa JU0O0 MPOPEKTOpa MO
y4ueOHOM U BocnuTaTesbHOU pabdoTte, aupekTopa Illkomnsl, pykoBoautens OIIOIT wiu
3aBeayromiero kadeapoii), He Aomyckaercs. VIHBanuabpl U Julla ¢ OrpaHUYCHHBIMU
BO3MOYKHOCTSIMM  3JI0pPOBbsl, HE HMEIOIIME BO3MOXXHOCTH CaMOCTOSITEIBHOIO
NEPENBIKEHMS, TOIYCKAIOTCS 3K3aMEH C CONPOBOXKAAIOLIIUMMU.

[Ipu mpoMeKyTOYHOM arTecTalud OOYy4arolMMCSl YCTaHABJIMBAETCS OLIEHKa
«OTIMYHO», «XOPOILOY, «YIOBIETBOPUTEIBLHO» WU «HEYJOBIETBOPUTEIHHO.

B 3adeTHyl0 KHMXKKY CTyJE€HTa BHOCUTCA TOJIBKO 3alHCh «OTJIMYHOM,
«XOpOUIO», «YAOBIETBOPUTEIBHOY», 3alUCh «HE 3aYTEHO» «HEYJIOBJIETBOPUTEIHLHO
BHOCHUTCSl TOJIBKO B 3K3aMEHAIlMOHHYIO BeAOMOCTh. lIpum HesBKke cTyleHTa Ha
HK3aMEH B BEIOMOCTH JEIAETCS 3alUCh «HE SIBUIICS.

Bomnpocs! k 3k3aMeny

1. Hcropuueckue MCTOKM JAPEBHEM UppUTralvy, JIpPEBHEHIINWE OYaru
3eMIIEAEIIHSL.

2. Mapk Tepenuuit Bappon, Jlyunii FOunit Mosepar Konymenna.

3. 3apoXkaeHHEe YYEHMs O IMTaHWW PACTEHWH, IIOJAOPOJUU IIOYB U
yAOOpPEHHUH 3eMeTTh.

4, Barnsaaer JInbrxa Ha muTaHue pacTeHUM.

S. Ponp pycckux y4eHbIX B pa3BUTHH YUYEHUs O IUTAHUM PACTEHUN U HAYKU
arpOXUMHH.
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6. JI.1. MenzeneeB 0 MOCTaHOBKE OMBITOB MO M3Y4YEHUIO 3PHEKTUBHOCTH
yao0peHuil B pa3audyHbiX 30Hax Poccum.

1. A.H. Durensrapar, [1.A. Koctsiues, J[.A. CabuHuH.

8. I[1.C. KoccoBrd U €ro pa3HOCTOPOHHUE UHTEPECHI B HAYKE.

9. JI.H. IIpssHUIIHUKOB — OCHOBATENb TEOPUM AMMHAYHOTO W HUTPATHOTO
IIATAHUS PACTECHUMU.

10. Bkmag B pa3BUTHE arpoOHOMUYECKOW HAyKHM M, B YaCTHOCTH, B
pa3paboTKy TEOpUHM a30THOTO TMUTAaHUA PACTEHUHW U MPAKTUKY MPUMEHECHHUS
ynoopenuit ®.B. TypuuHa.

11. Baxueimme wuccinegoBanus 1o mpobiemam docdopa u Kamus B
semnienennu B XX croietun A.H. Jle6ensunena, @.B. Yupukosa, A.B. Cokorosa.

12.  PaGotrer S.B. Ileite, B.A. ®panrecoHa Mo H3yYCHUIO BIUSHUS
MHUKpPOAJIEMEHTOB Ha POCT U Pa3BUTHUE PACTCHUN, OMOXMMHUYECKUX IPOIIECCOB B
PaCTUTENbHBIX OpPraHU3Max U yCJIOBHI BEICOKOM 3(hPEKTUBHOCTH MUKPOYI0OPEHUIT B
Pa3JIMYHBIX TOYBEHHO-KJIMMATUYECKUX 30HAX.

13. B.B. J/loky4aeB u ero BKJIaJ B HAYKy arpOXHUMHUIO.

14, BinusgHue Ha pa3BUTHE arpOXMMHH MCCIEAOBAHUMN U Pa3pabOTOK YUEHBIX
A.T". losipenxo, H.W. Basunoga, C.1. Bonbdpkouua, B.A. KoBgsl.

15. TloHsiTHE «IJIOIOPOJIUE TIOUB.

16. BaxHOE CBOHCTBO MOYBHI — €€ MOTJIOTUTEIIbHASI CTIOCOOHOCTb.

17. cocTaB u CBOICTBAa MUHEPAIBHON U OPraHUYECKOMN YacTel MOYBHI.

18. IlormoTuTtenbHast ClIOCOOHOCTh U CBOMCTBA MOYBHI.

19. U3meHeHue ¥ ONTUMHU3AIMS ITUIOJOPOAMS M CBOWMCTB MOYBBI MPH
JUTUTEIIbBHOM TTPUMEHEHUH yIKOOPEHUI;

20. buonornueckuii KpyroBopoT U 0ajgaHC OMOTEHHBIX AJIIEMEHTOB U rymyca
B arporeHo3e.

21. T'azoo0pa3zHas (haza MovBHI.

22. Kwunkas ¢a3a mouBHI.

23. Tsepnas daza mouBHI.

24. Tpwu rpynmbl BTOPHYHBIX aJTFOMOCHITUKATOB.

25. U3meHeHus TUIOAOPOAMS W CBOWMCTB TIOYBBI, MPOUCXOIAIINE MPH
CHUCTEMATHUYECKOM NMPUMEHEHUH y100pEHUH.

26. KpyroBopoT u 6anaHC MUTATEIBHBIX BEMIECTB M TyMyCa ITOYBHI.

27. buomornueckuii KpyroBopoT BEIIECTB.

28. banaHc nuTaTenbHBIX BEIECTB.

29. HcToYHMKY MOCTYIUICHUS MTUTATEIHHBIX BEIIECTB.

30. IlosTHMs:  OWOJIOTMYECKHMM  OajlaHC,  XO3SHMCTBEHHBIM  OajaHc,
BHEIITHEXO035HCTBEHHBIN OaslaHC.

31. Tlonatue «mUTaHUE PACTCHUIY.

32. Tumnbl nUTaHUS PACTEHUI.

33.  ABTOTPOQHBIN THUIT TUTAHHUS.

34. CuMOMOTPO(HBII TUIT MUTAHUS.

35. bakrepuoTpodHOTo TUIIAa MUTAHUS PACTECHUH.

36. Ilonsarue npodecca hoTocuHTE3A.
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37.

Ha KaKue KN3HCHHBIC IMPOLECCChI HCIIOJIB3YCTCA 9HECPIus,

BBIACIIAIOAACS IIPU AbIXaHHUHN paCTeHI/IH?

38.
39.
40.

OrnpeneneHne KOPHEBOTO MUTAHUS PACTCHUSI.
OxapakTepru30BaTh KOPHEBBIEC 30HBI.
Pacckazatb 0 1poliecce MOMVIONIEHUS 3JIEMEHTOB MHUHEPAIBHOIO

IMUTaHA PACTCHUAMM.

41.
42.
43.
44,
45.
paCTECHUH.
46.
47.
48.
49,
50.
azora?
ol.
52.
53.
o4.
55.
56.
o57.
58.

Mexanu3ma 1ojjauv NUTATEIbHBIX BEMECTB K MOBEPXHOCTH KOPHSI.
KopHeBoii nepexsar.
MaccoBBIN ITOTOK.

Huddysus.

Paznenenue ynobpeHuid Mo xapakTepy BO3JIEWCTBHS Ha MOYBY M POCT

Knaccuduxanus yaioopeHui.

Pa3znenenue MUHEpaNIbHBIX yIOOpPEHUH 1O CrIocobam MPOU3BOICTBRA.
CBolicTBa MUHEPAJIBHBIX YAOOPEHUIA.

B popme kakux coequHeHU HaXOAUTCS a30T B OYBE?

Kak oTin4aroTcsi OCHOBHBIE TUIIBI TOYB MO OOILIEMY COAECPKAHUIO B HUX

Yro Takoe aMMOHUpUKALMS, HUTpU(PUKALUSA U AeHUTpUPUKaus?
KakoBbl 0COOEHHOCTH KpyTOBOPOTa a30Ta B 3€MJICICTHH?
Knaccudukanus a30THbIX yA0OpEHUH.

ACCOPTUMEHT a30THBIX y100pEHUIA.

HazoBute HUTpaTHBIE YIOOPEHMS, UX COCTaB, CBOMCTBA U IPUMEHEHHE.
Pacckaxxute 00 aMMUaYHBIX YIOOPEHUAX: KUAKHE (HOPMBI.

Pacckaxxute 060 aMMOHHUIHBIX YIOOpEHUSX: TBEPAbIC (DOPMBI.
AMMUa4YHO-HUTpaTHbIe yA0O0peHusa. Kak mpoucxoauT B3auMopeicTBHe

aMMMAYHOU CEJIUTPHI C TOYBOU?

59.
60.
61.

Pacckazath 00 y100peHusx, coaepxkaiux a3oT B aMUIHOU PopMme.
Yro npencraBigioT cOO0 aMMuaKkaThl?
HazoBuTe TBepable aMMOHHUITHBIE U JKUJKWE aMMHUAYHbIEC YIOOPEHUS, X

COCTaB, CBOWMCTBA U IPUMEHEHUE

62.
63.
64.
65.
66.
67.

[IpumeHeHne a30THBIX YA0OPEHHM 1O OTAEIBHBIC KYJIbTYPHI.

B Buje kakux coeauHeHuit pocdop nocrymnaer B pacTeHus?

KaxoBa poib docdopa B )KuU3HH pacTeHUN?

Hcrounnku docdopa it pacTeHUN.

[Tpombitiuiennsie hochaTHbie y100peHus.

Uto Takoe xuMmHu4eckoe cBs3biBaHUE (HOC(haTOB U KaK OHO 3aBUCHUT OT

CBOMCTB ITOYBBI?

68. Uto ciayXuT ceipbeM i oiydeHust pochopHbIX ynoOopeHnii?

69. [I'pynna oaHo3amemieHHbIX (hochaToB.

70. IlpueM rpanynupoBaHHs yIOOpEHHUI HAa MpPUMEpPE TIPAHYIUPOBAHHOIO
cynepdocdara.

71. T'pynmna aBy3amemeHHbIX ochaTos.

72.  Otamuue npoctoro cynepdocdara oT TomacuIaxa.
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73. T'pynna tpex3amMmelneHHbIX pocdaTos.

74. Pacckaxute 0 (HochopuTHOW MyKe, €€ IMOJy4YeHHUH, CBOWCTBAX U
O0COOCHHOCTSIX TPUMEHEHUS.

75. Ilepeuncnure cnocoObl BHeceHus (ocopHbeix yaoOpenuii. KakoBa nx
3¢ (HEeKTUBHOCTH?

76. OcHoBHOe BHeceHne (HocHOpHBIX yI0OpEHUH.

77. KakoBo coaepxkaHue u (OpMBI COCTUHEHHM Kaldsg B TOYBaX, HX
JOCTYTHOCTb PacTEHUSIM?

78. HazoBuTe OCHOBHBIE MECTOPOXKICHUS KAJUWHBIX COJIGM U JalTe
XapaKTEPUCTUKY COCTaBA KAJIMHHBIX MUHEPAJIOB.

79. PacckaxuTe O TNOJyYEHUHM, CBOWCTBAX M MPUMEHEHUHM XJIOPUCTOTO
KaJusl.

80. KakoBbl cocTaB, CBOMCTBA CHIPHIX KATUHHBIX COJICH?

81. Kak nmpuMeHSI0TCs ChIpBIEC KaluitHbIe y100peHus?

82. . PacckaxuTe 0 cocTaBe, CBOICTBaX W MPUMEHEHHH CyJbdaTa Kaaus u
KAIMMHO-MarHe3UaJIbHbIX COJIEH.

83. Kakum o6pa3oM kanuitHble yT0OpEHHS BIUSIOT HAa CBOMCTBA MOYB?

84. CnocoObl MPUMEHEHHS 103l KATMHHBIX yI00pEHHIA.

85. OtHoleHNe pa3TUYHbIX KyJIbTYpP K KATMHHOMY MUTAHUIO.

86. Kakue ymoOpeHusi Ha3bIBaIOTCS KOMIUIEKCHBIMU? Ha kakue rpymmsl ux
MOJIPa3ACIISIIOT?

87. Ilepeuucnutb Haubosee pacnpocTpaHEHHbIE OJIHO- U
JIByXKOMITOHEHTHBIN KOMITJIEKCHBIE y100pEHUsl.

88. OcHOBHBIEC CBOMCTBA U CIIOCOOBI MOJYYCHHUS CIOKHBIX YA0OPESHUM.

89. Uto coboit mpeacTaBisSIOT KUAKUE KOMIUIEKCHBIE U CYCIIEHIUPOBAHHBIC
ynoOpeHus?

90. CpoiicTBa W CHOCOOBI TOMYYEHHUS >KHIKHX W CYCIEHIUPOBAHHBIX
KOMILJIEKCHBIX YJ0OpEHUH.

91. Kakue ynoOpeHust OTHOCSTCS K CII0KHO-CMEIIaHHBIM?

92. Tlomyuenue, CBOMCTBA M MPUMEHEHHE CIOKHO-CMEIIAaHHBIX YI00OPEHUH.

93. TpeboBanus, npeabsIBIsieMble K CMEIIMBAHUIO MPOCTHIX yA00peHUit?

94, B wuyem 3akmouaeTcss (U3MONOTHYECKas CIeUu(UIHOCTD JEHCTBUS
yAOOPEHH, MOTYYEHHBIX HA OCHOBE MOTU(POCPOPHBIX KUCIOT?

95. [Ilonsatue GUBHOIOTUYECKH KHCIbIE U (U3HOJOTUYECKH IIEIOYHBIC
ynoOpeHus.

96. IlpeumyiiecTBa rpaHyJIMPOBAHHBIX CyXUX CMECEH.

97. Kak MOXXHO yIny4dluTh (PU3MUECKHE CBOMCTBA CMEILIAHHBIX YI00pEeHU?

98. C «kakod T1enpl0 B COCTaB KOMIUIEKCHBIX YIAOOpPEHU BBOMST
MHUKPOIJIEMEHTBI?

99. Cnoco6 nonyyenus quammodoca.

100. Yto coboii mnpencrapisor noaudocdarbl, KaK  KOMIUICKCHbBIC
yAOOpEeHHUs, U KaK UX YCBaUBaIOT pAcCTECHUs?

101. Kakumu Ob1BaroT HUTpOodocku? Crocodsl MoTyueHUs HUITPOPOCOK.

102. BbICOKOKOHIEHTPUPOBAHHBIE YI0OpEeHUs — aMUIbl pocdopa.
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103. Yem oTauvaeTcsi TOPAYMNA CIOCOO MOJYYEHHUS KUIKUX KOMIUJIEKCHBIX
yA0OpEHU OT XOJIOAHOTO?

104. KakoBo coaepxaHHe MUKPOAJIEMEHTOB B PA3TUYHBIX TUTAX MMOYB?

105. Kakue MHKpO3JIEMEHTHl HauOojee IMHUPOKO MPUMEHSIOTCS B CEIBCKOM
xo3s11cTBE?

106. dDwusmonoruyeckas posib Oopa U ColepKaHUE eT0 B PACTCHHUSIX.

107. Ha xakux mousax, MoJi Kakue KyJbTYpbl U CKOJBKO HEOOXOUMO BHECTH
6opa?

108. ®dwusznonoruueckas pojib KoOaJIbTa M COJIEPKAHUE €TO B PACTECHUSX.

109. Ha xakux mouBax W IOJ KakHe KyJbTYpPbl MPEXKJE BCEro HEOOXOIUMO
BHECEHME KOOAJIBTOBBIX yI00pEeHUI?

110. Hasate (opMbl KOOAIbTOBBIX YyAOOpPEHHH, 03I U CIOCOOBI HX
BHECEHUSI.

111. KaxoBa ¢u3nosoruyeckas poyib IMHKA U COJEPKAHUE €T0 B PACTEHUSAS.

112. Ha kakux mouyBax W TOJ Kakue KyJIbTyphbl MPEXKIE BCEr0 HEOOXOIUMO
BHECEHUE IIUHKOBBIX YJ00pEeHMIT?

113. HasBaTh ¢hopMbI IUHKOBBIX yI0OpEHUH, 03I K CIOCOOBI X BHECEHUSI.

114. ®uszuonoruueckas pojib MEAU U COJIEPKAHUE €€ B PACTECHUSX.

115. Ha xakux moyBax W NOJ KAaKUE€ KYyJbTYphl MPEXJE BCETO HEOOXOAUMO
BHECEHUE MEJIHBIX Y1I00peHUM?

116. Ha3BaTbh hopMbl METHBIX YAOOPEHH, 03I U CIIOCOOBI UX BHECEHUSI.

117. KaxoBa ¢Qusuonornueckass pojib MOJUOJIEHA U COJEpPKAHHE €ro B
pacTeHusIX.

118. Ha xakux mo4Bax W TOJ KaKue KYJbTYPhI MPEXJE BCETO HEOOXOAMMO
BHECEHHE MOJIMOICHOBBIX YI00peHU?

119. HazoBute GpopMbl MOTUOACHOBBIX YIOOPEHUHN U CIIOCOOBI UX BHECEHUSI.

120. dusunonoruveckas pojib MapraHiia ¥ COACP)KaHUEe €ro B PACTCHUSX.

121. Ha kakux mouyBax W MOJ Kakue KyJIbTypbl MPEXIE BCEr0 HEOOXOTUMO
BHECEHHME MApPraHIEBbIX YAOOPEHMIT?

122. HazoBute (HopMbl MapraHieBbIX YAOOpEHWH, M03bI U CIIOCOOBI HUX
BHECEHUSI.

123. Hcmonp3oBaHWE HUKEIS B KAUECTBE MUKPOYI00pEHUSI.

124. Viconp3oBaHHE >KEIE3HBIX YI0OPCHHIA.

125. Kakue BUIbI OPraHUYECKUX yI00PEHH U3BECTHBI arpOXUMUN?

126. KaxoBo 3HaueHHE OPraHUYECKUX YI0OPEHUH IS TII0I0OPOIUS TTOUB?

127. KaxoBbl coctaB u ycioBusiX 3(PQGEeKTUBHOTO TPUMEHEHHS HaBO3a B
Pa3TUYHBIX KIIMMATHYECKUX 30HAX CTPaHbI?

128. TlomcTmiiouHBIi HABO3: CBOWCTBA, COCTaB. BuAbI TOACTHIOK IpH
CTOMJIOBOM COJIEp>KaHUU CKOTA.

129. CnocoObl 1 yClIOBUAX XpaHEHHUS MOACTUIOYHOTO HaBO3a

130. IloacTuioyHBI HaABO3 KaK HWCTOYHHUK NUTATEIbHBIX BEIIECTB I
pacTeHun

131. becnoacTUIOYHBIN HABO3: CBOMCTBA, COCTAB, YCIOBUSIX XpaHEHUS

132. KoMrocThl: cocTaB, CrIoCOObl KOMIOCTUPOBAHUS
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133. TopdoxukeBbie KOMIIOCTBI

134. dekanuu U QeKanbHbIE KOMIIOCTHI

135. TopdomuHepaabHBIE KOMIIOCTHI

136. TopdodochopuTHbie KOMITOCTHI

137. TopdomuHepaibHO-aMMHAYHBIE yI0OpEHUS

138. KommocTtupoBanue Topda Ha OCYIICHHBIX TOPHIHUKAX

139. TopdopacTuTenbHbIC KOMIIOCTHI

140. Topd: cocraB, cBOMCTBA, UCTIOJIB30BAHUE JIJIT KOMIIOCTOR H JIp.

141. HaBo3Has Mka: COCTaB, CBONCTBA, UCIIOJIb30BAaHUE

142. Tltuyuii TOMET: COCTaB, CBOMCTBA, MCIOJb30BAaHUE B KauecTBE
yao0peHust

143. Canponenb

144, Vicnonb30BaHHE COJIOMBI Ha yI00pEHUE

145. Topojckoit mycop

146. 3enenoe ymobpeHue

147. buonornyeckue yAOOpeHMs: WIM Ipenaparbl, HCHOJIb3yEeMblE IS
YIIYUIICHHS TUTAaHKUS PACTCHUM, TTOBBIICHUS YPOKAWHHOCTH

148. Hwurtparun kak 6akTepuanbHOE YI0OpeHHE

149. CaoiicTBa KIIyOCHBKOBBIX OaKTEpPHUH, HCIIOIB3YEMbIX JUIS IPUTOTOBICHUS
HUTparvHa

150. . AMBb kak GakTepuanbHOE yI00peHUE

151. buorymyc

152. OrtHomieHWe  pa3IMYHBIX  CEJIBCKOXO3SHUCTBEHHBIX  PACTEHHM K
KHCIIOTHOCTH TOYB

153. 3HadeHue U3BECTKOBAHUS MOYB

154. B3sauMopeicTBUE U3BECTH C TOYBOM

155. Pacckazath 00 U3MEHEHMSIX, MPOUCXOASIIUX B MOYBE IMOCIE BHECEHUS
U3BECTU

156. H3BecTkoBbIe yaoOpeHus: GOpMbI, COCTaB, CBOMCTBA

157. IlpumeHeHue U3BECTKOBBIX YAOOpEeHUH 1 X 3 (HEKTUBHOCTh

158. Kakum  o00pa3oM  yCTaHAaBIMBAETCS  HYXIaeMOCTh  IOYB B
M3BECTKOBAHUN?

159. Hopwmsl uzBectu

160. CnocoObl 1 CPOKHM BHECEHUS N3BECTKOBBIX YIOOPEHUH B TIOUBY

161. Kaxkue mouBbl MOABEPTaIOTCS TUTICOBAHUIO?

162. Tlporecchl, mpOTEKArOIINE B TIOYBE NMPU BHECEHUU TUTICA

163. Pacuer HOpMBI rurica

164. VYcnosus 3¢ hHeKTHBHOTO MPUMEHEHHS TUIICA TIPU YIYUIIIEHUN COJIOHIIOB

165. KakoBbl  (pU3HOJOTMYECKHE OCHOBBI  OMNPEICICHHUS TMOTPEOHOCTH
CENIbCKOXO3SICTBEHHBIX KYIBTYP B YAOOPEHHSIX ?

166. Yto noHumaeTcss MOJ KPUTHYECKUM W MaKCHUMaJIbHBIM MEPUOJaMU
MOCTYTUICHHUSI TUTATEIbHBIX BEIIECTB B pacTeHue?

167. Yto Takoe OWOJOTHYECKUH M XO3SAMCTBEHHBIH BBIHOC MUTATEIHHBIX
BEIIECTB?
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168. KakoB BeiHOC N, P205 wu K20 nHa egunuiy yposkas OCHOBHBIX
CEIbCKOXO3SICTBEHHBIX KYJIbTYp?

169. Uto BiMseT Ha WCMOJIL30BAHUE PACTCHUSMHU MHUTATEIBHBIX BEIIESCTB U3
MTOYBHI?

170. Kak  y4HTHIBarOTCS MO>KHUBHBIC u KOpPHEBBIE OCTaTKH
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp TIPHU COCTABJICHHH CHCTEMBl TPUMEHEHUS
ya00peHuit?

171. IlpumepHoe coaepKaHue MUTATEIbHBIX BEIIECTB B MOKHUBHO-KOPHEBBIX
OCTaTKax.

172. Pacckazatb 0 KO3(pPUIIMEHTE UCTOIB30BAHMS MUTATEIbHBIX BEUIECTB U3
yIA00pEHUH.

173. BausHue TOYBEHHO-KJIUMATHYCCKUX YCIOBUM Ha 3A(OPEKTUBHOCTH
OpraHUYEeCKUX U MUHEPATbHBIX yI00pEHHH.

174. BnugHue pa3iaM4YHBIX arpOTEXHHMYECKHX MNPHUEMOB Ha 3(PPEKTUBHOCTH
CHCTEMBI IPUMEHEHUS YI00pEHUIA

175. B yeM mnOpeuMylIeCTBO COBMECTHOIO IPUMEHEHHUSI OpPraHUYEeCKUX U
MUHEpaIbHBIX YI0OpEeHUi B ceBOOOOpOTE?

176. Kakue arporexHHYECKHE MOKA3aTENIN MOYBBI MOTYT OBICTPO M3MEHSITHCS
1o/ BO3JICUCTBUEM YI00pEHMIT?

177. Kaxkue npuemsbl, CpOKH U CIOCOOBI BHECEHUSI YIOOPEHUN H3BECTHBI?

178. Yto Takoe HOpMa U J03a y1o0peHus?

179. Ha3oBuTEe OCHOBHBIE TEOPETUYECKUE ACTEKTHI, ONPENECISAIOUINE CPOKH
BHECEHUS U IIyOMHY 3aJIeNIKH YA00peHU

180. HazoBute nmpuMepHbIE MOTEPH MUTATEIBHBIX BEIIECTB U3 YI0OPEHUHOT
BBIMBIBAHUS U OT SPO3UOHHBIX MPOLIECCOB

181. HazoBuTe mnpumMepHble MOTEPU MUTATEIBHBIX BELIECTB W3 YI00pEHUN
ra3000pa3HbIM MyTEM

182. Yewm ompenensercs BeIWYWHA TOTCHIIMAIBHON ypoKaitHOCTH?

183. HaszoBuTe rpymnmbl METOJAOB OIpENeICHUs HOPM MHUHEPaTbHBIX
yA00peHu o] CETbCKOX03SIICTBEHHBIE KYJIbTYPHI

184. TloHsATHS «ONTHMaNbHAS), «pPAMOHATIBHAS» W «IpeaeiabHas» HOpMa
MUHEPATBHBIX YIOOPEHHIA O] CEbCKOXO03SHCTBEHHBIC KYIBTYPhI

185. Ompenenenne HOPM MHUHEPAIBHBIX YAOOpEHUN HA OCHOBE MPSIMOTO
WCITIOJIb30BAHUS PE3YJIbTATOB MOJIEBBIX OMBITOB

186. Ormpenenenne HOPM MHUHEPATBHBIX YIOOpEHUN HAa OCHOBE PE3YJIHTATOB
arpOXMUMHYECKUX KapTOTpPaMM

187. Korma mnpuMeHSIOTCA TMOMpaBOYHbIe KOA(DPHUIIMEHTHI K HOpMam
yA0OpeHMit?

188. O pacdeTHBIX METOZaX OMPENEIICHUs HOPM MHUHEPATBHBIX yI00PECHHI

KpuTtepun BbicTaB/IeHUSI OLEHKH CTYIEHTY HA IK3aMeHe
K »sk3ameny pomyckaiorcss 0OydYarolIuecsi, BBIMOJHUBUIME IPOTpaMMy
0oOy4eHHMsI 0 JUCIHUIUIMHE, MPOILIEIINE BCE ATAMbl TEKYIIEH aTTeCTAlUH.
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Onenka TpedoBanus K c)OpMHPOBAHHBIM KOMIICTCHIMAM

CryneHT mokas3ajd pa3BEpHYTHIM OTBET, MPEACTABISAIOMMA COOOMH
«32aYTEHO» CBSI3HOE, JIOTHYECKOE, M10CJIE0BATEIbHOE PACKPHITHE TOCTABIEHHOTO
BOIIpPOCa, IIUPOKOE 3HaHUE JuTeparypbl. CTyIeHT OOHapy KU
MOHMMaHKHE Marepuana, OOOCHOBAHHOCTH CY)KIEHHH, CIOCOOHOCTH
NPUMEHUTh TIOJy4YeHHbIe 3HAHUS Ha MnpakTuke. JlomyckaroTcs
HCKOTOPLIC HCTOYHOCTU B OTBCTC, KOTOPLIC CTYACHT HCIIPABIIACT
CaMOCTOSITENILHO.

«HE 32a4TEeHO0» CryneHT oOHapyXMBaeT He3HaHHME OOJbIICH YacTh MpodieMm,
CBSI3aHHBIX C HW3YYEHHEM BOIIPOCa, JOIMYyCKaeT OMIMOKH B OTBETE,
HCKa)KaeT CMBICT TEKCTa, OECHOpSAOYHO W HEYBEPEHHO H3Jaraer
Matepuai. JlaHHas oleHKa XapaKTepu3yeT HeIOCTaTKH B MOATOTOBKE
CTYIEHTa, KOTOpbIE SBISAIOTCA CEPbE3HBIM IMPEMSATCTBUEM K
yCHENHOW NMpoheCCHOHATBPHON U HAYYHOU JESATEIHbHOCTH.

OHCHOquIe cpeacrea aJisd Telcymeii arrecranmun

Texymas arrectanus CTyACHTOB 10 JUCHUILIMHE TPOBOJIUTCS B COOTBETCTBHUHM C
JIOKaJIbHBIMU HOpMaTUBHBIMU akTamu [IBDY u sBrsercs 00s3aTenbHOM.

Texymass arrectanusi TPOBOAUTCA B (POpME KOHTPOJBHBIX MEPONPHUITHIA
(cobecenoBaHme) IO OIICHUBAHUIO (PAKTHUECKUX PE3YJIHLTATOB O0YUEHHSI CTYICHTOB U
OCYILECTBIISIETCS BEAYLIUM IMPEIIOAABATEIIEM.

OObekTaMu OLICHUBAHUS BBICTYIAIOT:

— yueOHas JUCHMIUIMHA (AaKTUBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTh
BBIIIOJIHEHHSl PA3JIMYHBIX BUJOB 3a/JaHHM, IMOCEIAEMOCTh BCEX BHUJIOB 3AHATHM IO
aTTecTyeMOn JUCLUILINHE);

— CTEIEHb YCBOEHUS] TEOPETUYECKUX 3HAHUN;

— YpOBEHb OBJAJICHUS MPAKTUYECKUMH YMEHUSIMH U HaBbIKAMH MO BCEM BHUJIAM
y4eOHOH paboThI;

— pe3yabTaThl CAMOCTOSITEIbHON PaOOTHI.

CocraBnsercs  KaJ€HJAPHBIM IUIAH  KOHTPOJBHBIX  MEPONPHUATHI IO
muciuminHe. OlleHKa MOCEUIaeMOCTH, aKTUBHOCTH OOYYaroIIMXCSl Ha 3aHATHUSX,
CBOEBPEMEHHOCTh BBINIOJHEHUS PAa3JIMYHBIX BHUJIOB 33JaHUN BEIETCSI HA OCHOBE
KypHalia, KOTOPBIM BeAET MpenoiaBaTelib B TeUEHUE yUeOHOTO CEMECTpA.

Bomnpocsl 1151 codeceioBanmsi / yCTHOTO OIpoca

Moayas 1. MunepanbHble y1o0peHusi. A30THbIe yaioopenusi. OnpenesneHue
a3oTa B Io4Be.
I. 3BAJAHUA C BBIBOPOM OJJHOI'O ITPABUJIBHOI'O OTBETA
1. I[TPU OITPEJAEJIHUN AMMUNAYHOI'O A30OTA OH U3BJIEKAETCA
N3 ITOYBEI
1) 0,05 % pactBopom K2SO4
2) 2 % pactBopom KC |
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3) IMCTUWIITMPOBAHHOW BOJION
4) a30THOM KUCIOTOM
2. TP OBPABOTKE HABECKHU ITOYBHGI 0,5 H PACTBOPOM H,SO4
B BBITSXKKY ITEPEXOAT
1)  HHTpaTHI
2) aMMOHHI
3)  a30T JETKOTUAPOIIM3YEMBIX COCTMHEHUH I'yMYCOBBIX BEIIECTB
4)  HUTPUTHI
3. MUHEPAJIBHBIE YIOBPEHU A TTOAPA3AEJIAIOTCA HA
1)  mpocThie U KOMILJICKCHBIE
2)  JBYCTOPOHHHE
3)  KuAKue
4)  pacchlmuaThbie
4, KOMIUIEKCHBIMUA HA3BIBAIOTCS YJAOBPEHNM S,
COJIEPXXAIINE
1)  oaWH 3JIEMEHT NMUTAaHUS (U3 TPEX OCHOBHBIX )
2)  Ooiiee ABYX 3JIEMEHTOB MUTaHUS (U3 TPEX OCHOBHBIX )
3) TOJBKO MUKPOAJIEMEHTEI
4) Topd ¥ MUKPOIIIEMEHTHI
5. CMEIIAHHBIE YJIOBPEHUA TTOJIVUAIOT B PE3VJIBTATE
1) XMMHUYECKOT0 B3aUMOJICHCTBUS UCXOTHBIX KOMIIOHEHTOB
2) MEXaHUYECKOTO CMEIICHHs JBYX WM Oojiee OJHOCTOPOHHHUX
yaoOpeHui
3) pactBopenus cynepdocdara B Boje
4) pacTBOpeHHUs HUTPODOCKH B KHCIOTE
6. PACIINUD®POBATH ®OPMVYIIY HUTPOD®OCA : 23 +16+0
1) P05 23% +N16%+K,0 0%
2) N23%+P,0516% +K,0 0%
3) KO 23%+N16%+P,05 0%
4) P;0523%+N0%+K,0 16%
7. OCHOBHBLIE HCTOYHHUKU JOCTYIIHOT'O A30TA TIOYBbI
PACTEHUAM
1) HUTpaTHBIF U aMMOHUITHBIH
2) OCNKOBBII
3) dochopHsbIit
4) KanWAHBIN
8. B [TAXOTHOM CJIOE (0-20 cm) PA3HBIX I[TOUB COJAEP)KAHUE
A30TA KOJIEBJIETCA B ITPEAEJIAX, %
1) 0-5,0
2) 0,01-0,05
3) 0,05-0,5
4) 1-10
Q. K HUTPATHBIM YJIOBPEHUAM OTHOCUTCA
1) xapOoOHAT aMMOHWSI

57



2) amMMmuayHas Boja
3) HaTpueBas cenuTpa
4) cepHas KHCJIOTa
10. KAJIBIITUEBAS CEJIMTPA OTHOCUTCA K Y IOBPEHUAM
1) amMM#uaYHBIM
2) HHTPATHBIM
3) KamuiHHBIM
4) MUKpPOYIOOPEHHSIM
11. KAPBOHAT  AMMOHUSA  (NH4).CO3;  OTHOCHUTCA K
YJIOBPEHMAM
1) aMMHaYHBIM
2) HHUTpPaTHBIM
3) aMMHAYHO-HUTPATHBIM
4)  U3BECTKOBBIM
12. XJIOPUCTBII AMMOHHU - NH4,Cl - PTO AMMUAYHOE
VJIOBPEHUE
1) xuakoe
2) TBepaoe
3) raszoo0pasHoe
4) mapooOpa3Hoe
13. BE3BOI[HI)H>1 AMMHUAK ( NHs3) TIOTJIOIHAETCA JIVUILIE HA
ITOYBAX
1) nerkux
2)  TAKEIBIX, OOraThIX OPraHUYECKUM BEIIECTBOM
3) OeaHBIX TyMyCOM
4) TOPHCTBIX
14, [TOBEPXHOCTHOE BHECEHHE KNJIKNX A30THBIX
VJIOBPEHUI
1) kenareabHO
2) BO3MOXHO
3) HEeJOoIMyCTHMO
4) 00sA3TENBHO
15. PACITIAL A3OTHUCTBIX OPTTAHMYECKMNX BEIIECTB ITIOYBbI
J10 AMMUAKA HA3SBIBAETCA
1) ammoHubuUKaIusa
2) HATpUbUKALUS
3) crepuaU3arus
4) HeWTpamu3aimein
16. OCHOBHBIE ITPOJIYKThI ITPOMBIIIIEHHOI'O
ITPON3BOJICTBA MUWHEPAJIBHBIX A30THBIX V}IOBPEHHIZ -
CUHTETUYECKNI AMMUAK U
1) cepHas KucioTa
2) a30THas KHUCJIOTa
3) AMCTWUIMPOBAaHHAS BOJA
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4)  consiHas KUCJIOTa
17, AMMMAYHBIE YIOBPEHUA ITOJPA3AEJIAKOTCA HA TBEP/IBIE

1) xuakue
2) ra3zooOpa3HbIc
3) mapooOpa3HbIe
4) TBepublc
18. I[MPOLIECC BUOJIOTMYECKOI'O OKHCJIEHUA  A30TA
CYJIb@ATA AMMOHN B [TIOYBE HA3BIBAETCS
1) amMoHubuKanuei
2) HuTpUbUKaLUEH
3) ypOanmzarueit
4) THUnu3auei
19. AMMMUAYHAS  CEJIMTPA  OTHOCHUTCS K  TPVIIIIE
YJIOBPEHUI
1) amMMHaYHO-HUTPATHBIX
2) aMMOHHHHBIX
3) OpraHMYEeCcKUX
4) tpoduueckux
20. TP  HEJOCTATKE B TIIOYBE KAJIbL[MSI BHECEHUE
AMMUAYHOM CEJIUTPHI BBISBIBAET B IIOUBEHHOM PACTBOPE
1) mommienaunBaHUC
2) TOIKUCIICHUE
3) HeWTpaIM3aIHio
4) He OKa3bIBAET ACHCTBHS
21, YIOBPEHUS  TITMAHAMUIA KAJIBIIMA W MOUYEBUHA
COEPXAT A30T B ®OPME
1) amwugHOM
2) aMMHa4YHOI
3) kwucioi
4)  mIen04YHOM
22, TOKCMYHOE BEHIECTBO, VYIHETAIOUIEE PACBUTHE
PACTEHHWH, BUYPET HOSBJIIETCS B IIOUYBE IIOCJIE BHECEHMS B HEE
YJIOBPEHU A
1) yriekucnoro Kanbius
2) MOYEBUHBI
3) Topda
4) nTUYBETrO MOMETA
MonayJsb 2. ®ochophblie ynoopenusi. Onpenesienune pocdopa B mnouBax
JAJIAHUSA C BbBIBOPOM OJHOI'O WHWJIN HECKOJBKHUX
IMPABHUJIBHBIX OTBETOB
23.TJIABHBIII NICTOYHUK HGOCDOPA JUISI PACTEHUIA (M3 TIOUBLI) COJIN
KUCJIOT
1)  meradochopHoii
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2) nupodochopHoi
3) oprodochopHoii
4)  cepHOH
24, NCITIOJIbB3OBAHUE PACTEHUAMU OPI'AHMUYECKHNX
OOCDATOB I1OYBBI C YBEJIMYEHMEM EE TEMIIEPATYPbBI
1) moHwkaercs
2) TIOBBIIIACTCSA
3) HelTpanu3yercs
4) pacmupsercs
25. CHMXEHHUE XHUMHNUYECKOI'O CBA3BIBAHUA  ®OCDOPA
CVIIEPOOCDPATA 3A CYUHET VYMEHBHIEHMA  IUIOIHAAN  EI'O
COITPMKOCHOBEHU S C IIOYBOU JOCTUTI'AETCA TP
1) yMEHBIIIEHUH J103bl BHECCHHUS B TIOYBY
2) rpaHyJIMpOBAHUH
3) npeaBapuTEeILHOM CMAauYUBAHUHU €TO TIEPE]l BHECEHHEM

4) pacnbuieHUA 5
26. YAOBPEHUME, IMOJIYUYEHHOH KAK ITIOBOYHBIM TTPOAYKT I1PU

[MEPEPABOTKE XEJIE3HbBIX PY ]I, BOIATBIX ®OC®OPOM, HA3BIBAETCS

1) mperunurat

2) pochopuTtHas myka

3) Tomacuuiak

4) canpomnenb

27. POCOOPUTHYIO MYKY ITIOJIVHAIOT

1) mpu nepepabOTKe KENE3HBIX Py

2) myTtem pazmouia pochoputa

3) npu NMOJTYYEHUH CTAIM U3 YyTr'yHa

4) npu neco3aroToBKax

28. DOCOOPUTHAA MYKA OTHOCHUTCA K T'PYIIITE ®OCDOATOB

1) Tpex3amenieHHbIX

2) 0JTHO3aMEIIEHHBIX

3) ABy3aMelIeHHbBIX

4) yeTbIpex3aMeIleHHbIX

29. PA3PBIB MEXJY BHECEHMEM ®OC®OPUTHOM MVKH U
N3BETCKOBOI'O MATEPUAIJIA NOJDKEH COCTABJIATS, JIET

10

2) 1

3)2-3

4) 10

30. D°OCDPOP OPTAHUYECKUI OITPEJIEJIIOT METOJJOM

1) Kupcanosa

2) Canpepca u Bunbsimca

3) MacnoBoi

4) ApyHYIIKOHOU

31. METOAOM KHUPCAHOBA OIIPEAEJISAIOT ®OCDOP
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1) 7erko TOCTYMHBIN paCTEHUSIM
2) opraHu4ecKuil
3) MUHEpaNnbHbIN
4) cTpaternueckui
32. IIPOCTOM CYITEP®OCDAT OTHOCUTCS K I'PYIIIIE ®OCPATOB:
1) oiHO3aMEIIEHHBIX
2) nIBy3aMEIEHHBIX
3) Tpex3aMenieHHbIX
4) nsaTU3aMenIeHHbIX
33. IIPU OIIPEAEJIJEHUN ®OCDOPA METOJOM KHUPCAHOBA
HABECKY I10YBbI ObPABATBIBAIOT
1) 0,2 5 pactBopoM H 2SO 4
2) 0,2 1 pactBopom HC |
3) XJIOpUCTHIM KaJIHEM
4) TUCTUIUTUPOBAHHOU BOJIOM
34. OPIrAHMUYECKHME COEJUMHEHUA ®DOCPOPA B [IOUBE
COJIEPXKXATCS B ®UTATAX 1
1) rymyce
2) mepBUYHBIX MUHEPAJIAX
3) BTOpUYHBIX MUHEpajax

4) KOpHAX pacTCHUIt
35. 3AITACHI MUHEPAJIBHBIX OOCDATOB B [TOUBE

I[MPEACTABJIEHBI TOHKOWU3MEJIBUEHHBIM AITATUTOM, A TAKXE
OOCOATAMU
1) orcenesa
2) aJIFOMUHUS
3)Kanbius
4) xanus
36. TOMACIIUIAK - TO ITOBOYHBIM ITPOJIYKT ITPU ITEPEPABOTKE
1) yras-anTpanura
2) KeJe3HbIX Pyl
3) mecka

4) u3BecTu
37. TIPUHLUIT METOHAA OIIPEAEJIHUA ®OCDPOPA 110 CAHIAEPCY-

BUJIBAMCY OCHOBAH HA OBPABOTKE ITOUBEHHbBLIX HABECOK 0,2 u
PACTBOPOM

1) constHO#M KMCIOTBI

2) CepHOM KUCIIOTHI

3) XJIOPUCTOTO KaJIus

4) a30THOM KHUCJIOTHI

38. TOMACIHIIIAK OTHOCUTCA K I'PYIITIE ®OCDATOB

1) ogHO3aMEIIEHHBIX

2) IBYy3aMEILIEHHBIX

3) Tpex3aMeIIeHHbIX
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4) yeTbIpex3aMeIleHHbIX

39. 1A TTOJYUYEHUA CYINEPOOCDATA TPEBYETCA ®OCDPATHOE
CBIPBE (®OC®OPUT, AIIATUT) U CEPHASA KHCIIOTA, A JUJUIA
[TOJIYUHEHUSA CYITEP®OCA TPEBYETCS KUCJIOTA

1) a3oTHas

2) pochopnas

3) yroypHas

4) KpeMHHCTas

40. OCHOBHAA [TPUMECH ATTATUTOB 1 ®OCOOPUTOB

1) TopucThIii KanbIUH

2) ’KeJe3HbI KolueaaH

3) rymyc

4) rmuHa

41. K TPVIIIIE [ABY3AMEIIEHHBIX ®OCDPATOB OTHOCATCA
[IPELIUIIUTAT, OBECO®TOPEHHBIN ®OCPAT, TOMACIIIIAK, A TAKXKE

1) mperunurat

2) KaJbplMeBas CeauTpa

3) mapTeHOBCKuUl (pocharuiak

4) mmecok

42. CBIPBEM JUISI TIPOM3BOJICTBA ®OC®OPHBIX VJIOBFPEHUN
SABJIAIOTCS OCAJIOYHBIE ®OCPOPUTHI U N3BEPXKEHHBIN

1) amartut

2) MOHTMOPWIJIOHUT

3) BEpMUKYJIUT

4) U3BECTHSIK

43. DOPMVIJIA AITATUTA

1) Cas (PO4) 3K

2) Cas(PO4) F

3)Cas (PO4) 3 Fe

4)Cas (PO4) 3 Mg

44. 1I03A ®OCDPOPA B ITPEJEJIAX 7,5 - 10 xr/ra 1.8. BHOCUTCS TTPU
CIIOCOBE

1) ocHOBHOM

2) NpUNOCEBHOM

3) B NOJIKOPMKY

4) Bpaszopoc

45. B COCTAB ITIPOCTOI'O CYIIEPOOCDATA BXOIAT YCBOAEMBIE
PACTEHUAMU COEJIUHEHUA MOHO®OCOAT KAJIBLUA, JUDOOCDAT
KAJIbIUSA, A TAKXXKE CBOBO/IHAA KUCJIOTA

1) pochopnas

2) a3oTHas

3) ykcycHas

4) akpuiioBas
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46. AITATUTBI 1 ®OCOOPUTHI ABJIAKOTCA TPEX3AMEIIEHHBIMIA
KAJIBIITUEBBIMU COJIAMU KUCJIOTHI
1)  mupodochopHoii
2)  optodochopHoii
3) maBeneBOi
4)  cepHO#

Moayas 3. Kaauiinble ynoopeHust
3AJAHIMA C BBIBOPOM OJHOI'O MJIM HECKOJIBKUX ITPABUWJIBHBIX
OTBETOB
47. COAEP2)KAHUE KAJIMA B ITOYBE BBIPAXKAETCA B IIEPECUETE
HA

1) K

2) K0
3) KOs
4) KO

48. BOJIOPACTBOPUMBII KAJINI PACTEHUSIMU
1)  xopormio 1ocTyneH
2)  JeTKO OCTYIICH
3)  TpyAHO IOCTYIICH
4)  HemoCTyIeH
49. TIOIBVXKHBIN KAJIMU BKJIFOYAET B CBOI COCTAB KAJIMN
1)  BOJOPACTBOPHMBIii
2)  OOMCHHBIN
3) HeOoOMEHHBIH
4)  TBepmblit
50. K KAJJUMHBIM YJIOBPEHUSM OTHOCSITCS
1)  cynepdocdar
2)  KaJblMeBas CeIUTpa
3) mota
4)  canpomnelnb
51. KAJJUUHBIE VJOBPEHNS PACTBOPUMEBI B BOJIE
1)  xoporio
2)  IJI0XO
3)  He pacTBOPUMBI
4)  OYeHb XOPOIIO PACTBOPUMBI
52. TTP1 KOJIEBAHUM BJIAJKHOCTU B IIOYBE (BBICYIIINBAHMUE-
VYBJIAJKHEHUE) ®UKCALINA KAJIMUHBIX YI[OBPEHI/Ifl
1)  ymeHbIIaercs
2)  ycuIuBaeTcs
3)  He u3MEHSCTCS
4)  HE U3BECTHO
53. KAJIMHBIE YJIOBPEHHWA ITPUMEHAOT BECHOW TOJIBKO HA
1)  TIHHHCTBIX, TSHKEIOCYTITHHHCTHIX
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2)  TeCYaHBIX U CYMECYaHbIX
3) opomaeMbIx
4)  WIHCTBIX
54. C OJHOM TOHHOM COJIOMBI ITIIEHUIIBI BRIHOCUTCS KO (kr)
1) ©Oomee 100

2) Oomee 50
3) 24-28
4) 15

55. PESEPBOM ITMTAHUSI PACTEHUI KAJIMEM SBJISTFOTCS
1)  TUAPOCIIONbI
2)  BEPMHUKYJIHUTHI
3)  BTOPUYHBIC XJIOPUTHI
4)  OUPHTEHI
56. CBIPBEM JJId IIPOM3BOJICTBA KAJIMHMHBIX YJIOBPEHUU
ABJISIETCA
1)  wu3BecTh
2)  KaJHWHHBIC COJIH
3) Topd
4)  mecok
57. CPEJIHME J1O3bl KAJIMMHBIX YJOBPEHUI JUISA IIOYB
CPEJHEI'O YPOBHA TUIOAOPOANA IOI'A NAJIBHETO BOCTOKA
COCTABJIHAIOT (kr/ra a.B.)
1) 10-40
2) 70 - 120
3) 160 — 200
4) 250-300
58. TP COJEPXAHHNU B TTOYBE TTOABMXXHOI'O KAJIMS B
MMPEAEJIAX 10-15 mMr KO mwa 100 t mouBesr CUUTAETCSUTO
OBECITEYEHHOCTH ITOYB
1)  odYeHb HHU3Kas
2)  HU3Kas
3) cpenHss
4)  BBICOKas
Moayab 4. Muxkpoynoopenuii. Oprannyeckue ynoopenusi. buosnoruveckue
yao0penust
3AJAHUSI C BBIBOPOM OJHOI'O WM HECKOJIBKHUX
IMPABUJIBHBIX OTBETOB
59. K MUKPOYAOBPEHUAM OTHOCATCA YAOBPEHUS, COJEPXAIINE
MUKPOBJIEMEHTBI
1) ©6op
2) ™Mendpb
3) kene3o
4)  monmbaeH
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60. B ACCOPTMMEHT MOJIMBJAEHOBBIX MWUKPOYJOBPEHMIA
BXOJAT

1) OTX0/1bI ANEKTPOIAMIIOBOM TPOMBINLIECHHOCTH

2) MOIMOIaT aMMOHUSI-HATPUS

3) XJIOpHOE JKeJe30

4) yrIeKUuCIbIid HaTpUit
61. K OPIAHUYECKHUM VYJOBPEHUSM OTHOCATCS

1)  Topd

2)  W3BECTh
3) HaBo3
4)  mecok

62. HABO3  BBIBAET  IIOJACTWJIOYHBIM,  JKUIKUIA,
OJIYKUIKUIM, A TAKXKE
1)  CHOXHBIH
2)  0eCnoaCTHUIOYHBII
3) mepenpeBmIni
4)  MHUHEpaTbHBIN
63. TOPOOXIMXEBBIE KOMITIOCTBI COCTOAT M3
1)  HaBO3HOM KMKHU
2) Topda
3) cuaepaToB
4)  amatuToB
64. TOPOOMUHEPAJIBHBIE KOMITOCTBI COCTAT N3
1) Topda
2)  30I5bI
3) momomuTa
4)  wu3BectH
65. HABO3 IIPEJICTABJISIET COBOM OPTAHUYECKOE YJIOBPEHUE
1)  monHOE
2)  HEIMOJHOE
3)  KOMILIEKCHOE

4)  MHHEpabHOE
66.TJIYBUHA 3AIEJIK1 HABO3A T10/] BCITAIIKY, cm

1) 1010
2) 15-30
3) 30-50
4)  80-90

67. B COCTAB TOPOOMUHEPAJIBHOT'O KOMITIOCTA BXOAAT
1)  Topd ¢ u3BECTHIO
2)  HaBO3HAs KIKa
3) mecok
4)  rpaBwii
68. ITUYNI IIOMET ITPEJICTABJISAET COBOU YJIOBPEHUE
1)  MuHepanbHOE
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2)  OpraHhYecKoe
3)  opraHo-MHHEpaJIbHOEC
4)  clmokHOE
69. CATTPOIIEJIb - DTO OTJIOXKEHUE BOJIOEMOB
1)  coleHbIX
2)  MOPCKHX
3)  TPECHOBOJHBIX
4)  pedHbIX
70. CBEXXAA PACTUTEJIBHAA MACCA, 3AITAXAHHAA B ITIOYBY JIJIA
OBOT'AIIEHUA EE OPTAHUYECKUM BEHIECTBOM, OTHOCHUTCA K
1)  ropoackoMy Mycopy
2)  campormneo
3) 3eneHOMY ynOOpEHUIO
4)  1mecHOH MOJICTUIIKE
71. TOPOOXIMXEBBIE KOMITIOCTBI BKIIFOUAKOT
1)  HaBO3HYIO KIKY
2)  W3BECTh
3)  dochoputHyIO MYKY
4)  rmHy
72. TOPOOPACTUTEJIbHBIE KOMITIOCTBI COCTOAT U3
1)  6000BBIX pacTeHHIA
2)  3EpHOBBIX KYJIBTYP
3) Topoda
4)  HaBo3a
73. KOPTAHMYECKUM YJOBPEHUAM OTHOCATCA
1)  Haeos
2)  camporeib
3)  OTXOBI AMEKTPOJIAMITOBON MPOMBIIICHHOCTH
4)  mperumuTaT
74. bBUOJIOTMYECKHUE YJIOBPEHMA COJAEPXAT ITPEITAPATHI
1)  wuTparuH
2)  OTXO.bI IPOMBIIICHHOCTH
3)  a3zorobakTepuH
4)  NeKTUH
75. BAKTEPUAJIbHBIN TIIPEIIAPAT, COI[EP)KAU.[HPI AKTHBHBIE
PACBHI KJIYBEHbKOBBIX BAKTEPUIA
1)  a3oToOaKTepUH
2)  dochobakTepun
3)  HHUTparwH 3aBOJCKOI
4)  HHUTparuH MECTHBIN
Moayas 5. KOMIIVIEKCHBIE YIOBPEHUSA
JAJIAHUAA C BbBIBOPOM OJIHOT'O HWJIN HECKOJIBKHUX
IMPABHUJIBHBIX OTBETOB
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76. KOMIIJIEKCHBIE YIAOBPEHNA B 3ABUCHUMOCTU OT CIIOCOBOB
[MOJIYYEHUA PA3SAEJIAIOTCS HA

1)  cimoxHBIC

2)  KOMOWHHpPOBaHHbBIE

3)  mpocThie

4)  cMelIaHHBIC
77.K CJIOXHBIM YIOBPEHUAM OTHOCATCA

1) ammodoc

2)  nuammodoc

3)  HUTpOdOCKH

4)  u3BeCTh
78. I[MPEJCTABUTEJISIMU KOMBHWHNPOBAHHbBIX VJIOBPEHUI
SABJAKOTCSA

1) mMexaHWdYeckas cMechb aMMHAYHOM CEIUTPHI U cynepdocdara

2)  docdopras HuTpodocka

3)  auTpoammodoc

4)  HaBO3HAs KIKa
79.bA3MCHOE CYCIHEHAMPOBAHHOE YIOBPEHUE UMEET COCTAB NPK

1) 10-40-15

2) 12-40-0

3)  40-60-20

4)  30-30-30
80.[IOJIN®OCDATEI -  DTO  BBICOKOKOHLIEHTPMPOBAHHBIE
VJIOBPEHU S

1)  cmenraHHbIC

2)  KOMOWHHPOBaHHbBIC

3)  CIO0XHBIC

4)  mpocTeie
81.00PMVYJIA KAJIMMHOW CEJIMTPEI

1) H;PO,
2) KNO;
3) KCl

4) K, SO,

82. CYCIIEH3UMM CVYCIHEHIUPOBAHHBIX VIOBPEHUIM T'OTOBST U3
KUJIKUX YIOBPEHUM C JIOBABJIEHUEM

1)  KOJIOMAHOM TJIUHBI

2)  IHCTUJUIMPOBAHHOMN BOJBI

3) mecka

4)  Ttoppa

83. DPOCDOATHI MOYEBHUHBI ITOJIYHARKOTCA ITPU B3AHMO]1EI>1CTBHH

TEPMUYECKOU ®OCOOPHOM KMCJIOTHI 1

1)  wu3BectH

2)  nmojoMuTa

3) CHHTETHYCCKOW MOYECBHHBI
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4)  mecka
Moayas 6. METO/IbI XUMHNYECKOM MEJIMOPAIINU ITOYB
3AJAHUSA C BBIBOPOM OJHOI'O WM HECKOJBKHUX
INPABUJIBHBIX OTBETOB
84. K METOJJAM XUMHWYECKOUW MEJUOPAIIUN ITOYB OTHOCATCHI
ITPUEMBbI
1)  wW3BeCTKOBaHHE
2)  OopoHOBaHHE
3)  KyJIbTHBaLHA
4)  rumcoBaHue
85. CJIABOUYBCTBUTEJIbHBI K ITOBBIIIEHHOU KUCJIOTHOCTU
1)  suMeHb
2)  XJIOMYATHHK
3)  MOpKOBB
4)  rpeumnxa
86. TBEPJIbIE M3BECTKOBBIE IIOPOJbI 110 COAEPX)KAHNIO CaO wu
MgO JEJISAATCA HA
1)  W3BeCTHSKH
2)  JOJOMHUTOBas MyKa
3)  U3BECTHSKHU JOJIOMUTH3HUPOBAHHbIC
4)  OJIOMHTHI
87. TBEPJABIE M3BECTKOBBIE IIOPOJIbI JJIA IIPOU3BOJCTBA
N3BECTKOBBIX YI[OBPEHHPI
1)  u3BeCTHSAKOBas MyKa
2)  JKKCHas U3BECTh
3) rauHa
4)  mecok
88. MJII'KHME W3BECTKOBBIE IIOPOJbI JJIs1 ITIPOU3BOJACTBA
N3BECKOBBIX YIOBPEHUI
1)  u3BeCTKOBBIC TY(BI
2)  ramicHasi U3BECTh
3) wmepreib
4) raxa
89. UBBECTKOBbIMU OTXOJAMMU ITPOMBINIIEHHOCTU ABJIAKOTCA
CJIAHIIEBAA 30J1A, JED®EKAT, A TAKXKXE
1)  [IOMEHHBIC IIJIaKU
2)  MapTEHOBCKHE IIAKU
3) TOPOACKHE OTXOIBI
4)  1mbLIb
90. TMIICOBAHMEM HA3BIBAETCA BHECEHHUE B IIOYBY
1)  wu3BectH
2)  JOJOMHUTOBOM MyKH
3) rwunca
4)  omumiIoK

68



91. ITPU BHECEHMHA B I1I0OYBY T'MIICA B ITOYBEHHOM PACTBOPE
HATPUI BBITECHIETCS 1 BAMEHSETCS
1) xamplueM
2)  Kajamem
3)  YroJIbHOU KHCIIOTOU
4)  xyopom
92. JJIS1 TUIICOBAHUS TI0OYB IIPUMEHSIOT T'HMIIC CBIPOMOJIOTBIM,
OOCDOI'NIIC, A TAKXKE
1)  wu3BecTh
2)  XJOPHUCTHINA HATpUi
3)  TJIUHOTHIIC
4)  mecok
Moayas 7. CUCTEMA IIPUMEHEHUSA YIOBPEHUI. ITPUEMBbI,
CPOKH, CIIOCOBbI, HOPMbI BHECEHUS YJIOBPEHUI
3AJJAHUSA C BBIBOPOM O/IHOI'O ITPABUJIBHOI'O OTBETA
93. K IPUEMAM BHECEHUS YJIOBPEHUI OTHOCSTCS
1) mpemmoceBHOE
2) psaKoBOE
3) mox myr
4) mon koJieca
94. 110 CPOKAM YJOBPEHMA MOXHO BHOCHUTD
1) mox IUCKOBYIO OOPOHY
2) neTom
3) B IMOJKOPMKY
4)  3umon
95. OCHOBHOE (JIOITIOCEBHOE) YIOEPEHUE BHOCAT
1)  OCeHBIO WM BECHOM

Kpurepuu oueHuBaHus
10 AUCIUILINHE « ATPOXUMHUSI»

Banast Ouenka

. . TpeboBanus Kk choOpMUPOBAHHBIM KOMIIETEHITUAM
(perTHUHrOBOM 3K3aMeHa

OIIEHKN) (cranmapTHas)
91-100 «OMAUUHOY OI1eHKA «OTIIMYHOY» BBICTABIISICTCS CTYACHTY, €CJIH OH TIIy0OKO M MPOYHO

YCBOWJI HaBBIKM BIIJICHWES METOoJaMH OOpaOOTKH, aHalll3a W CHHTE3a
MOJIEBOH 1 TabopaTopHO HHPOPMAITUH B 00JIACTH arpOXUMHUH,
BIAJICHIEM TCOPCTUYCCKUMH OCHOBAMH WCCIICIOBAHUS ITOYBEHHOTO
MOKPOBa CITIOCOOHOCTBHIO MPUMEHSTh Ha MPAKTHKE MMPUEMBI COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB, CIIOCOOHOCTHIO MPHUMEHITh Ha MPAKTUKE
6a3oBbIe 00mIEenpodeccHOHANFHBIC 3HAHUS TEOPUH M METOJIOB ITOJIEBBIX
UCCIICIOBaHUK B 00JAaCTH arpoOXMMHUU, CIIOCOOHOCTBIO HCIOIB30BaTh
WHPOPMALMOHHBIC CPEICTBA HA YPOBHE IIOJIG30BATENs UL PEIICHUS
3a/1a4 B 00J1aCTH arpOXHUMUHU.
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80-90 «XOPOULO» O1eHKa «XOpOIIO» BBICTABISIETCSI CTYIEHTY, €CIM OH TBEPHO 3HAeT
Marepuas, I'paMOTHO M MO CYIIECTBY H3Jaracr ero, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, YACTHYHO OCBOMII
MeTonsl 00paboTKM, aHalIM3a W CHHTE3a MOJEeBOH W JabopaTopHOU
nHopmManmy B 00NacTH arpoXMMHH, BJIAJCHUEM TEOPETUYECKUMHU
OCHOBAaMHM  HCCJEJOBaHMS IIOYBEHHOTO [OKPOBa  CIIOCOOHOCTBIO
NPUMEHATh Ha IPaKTHKE IPHEMBI COCTABJICHUS HAYYHO-TEXHHYECKHX
OTYETOB, CHOCOOHOCTBIO  MNPHMEHSATh HA  IPaKTHKe  0Oa3oBBIE
o0menpodecCHOHANIBHEIE  3HAHHMSA TEOPUM M METOJOB  IIOJIEBBIX
UCCIICIOBAaHUIT B 00JACTH arpOXMMHUH, CIIOCOOHOCTBIO HCIIOJB30BAThH
MH(GOPMALMOHHBIE CPEICTBA Ha YPOBHE IIOJB30BATENS JUIS PEILCHUS
3a/1a4 B 00JIACTH arpOXHUMUH.

61-79 «yoosremeopum | OTEHKA «yIOBICTBOPUTEIHHO» BBICTABISACTCS CTYACHTY, €CIH OH MMEET
eNlbHOY 3HaHMS TOJBKO OCHOBHOTO MaTepHana, HO HE YCBOMJ €ro jaerajey,
JIOIYCKaeT HETOYHOCTH, HEJAOCTATOYHO IPaBHJIbHBIE (DOPMYIMPOBKH,
HapylIeHHs  JIOTHYECKOH  TOCHeNOBaTEeIbHOCTH B M3JI0OXKEHHU
MPOrPaMMHOT'0 MaTE€pHalla, UCIIBITHIBAET 3aTPyTHEHUS IIPH BBHIIIOIHECHUN
MPaKTUYEeCKUX padoT.

60-50 neyoosenemsopu | OlLieHKa «HEYJOBJICTBOPUTEIBLHO» BBICTABISACTCA CTYJCHTY, KOTOPHI He
MenbHO» 3HAaeT 3HAYMTENBHONM YacTH MPOrpaMMHOIO MaTepHaia, [OIyCKaeT
CyILIIECTBEHHBIC OIIMOKHM, HEYBEPEHHO, C OOJBIIUMH 3aTPyIHEHHUIMU
BBITIONTHSAET JTa0OpaToOpHbIE pabOTHI.

TemaTuka J1a00paTOPHBIX padoT

1.IToaroroBka 00pa3IOB MOYBKI K aHATH3AM;

2. OmpeziesieHne TyMyca MOYBHI;

3. Ompenenenne JIETKOTHAPOIM3YEMOTO a30Ta 1O MeToay TropuHa U
Kononosoii,

4. OnpeneneHne aMMUAYHOTO a30Ta;

5. Onpezenenre HUTPATHOTO a30Ta AUCYIbPOPEHOIOBBIM METOJIOM;

6. OnpenenieHne HUTPATHOTO a30Ta MOTEHITHO-METPHUUESCKIM METOJIOM;

7. OnpeneneHrue MUHEPAJILHOTO M oOpraHudeckoro Qocdopa mo meromy
Canpnepca u Bunbsimca,

8. Ompenenenue erko pacTBOpuMsbIX (ocharos B BeITsKKe Kupcanosa,

9. Onpenenenre 0OMEHHOTO KaJlvs;

10. Ompenenennie 6EIKOBOTO a30Ta B PACTCHUSIX;

11. Ompenenenuie TOCTYIMHOTO JIJIsl pACTEHUI KaJIUsl B TIOYBAX.

Kpurepuu oueHku 1a00paTOpHBIX padoT

Onenka TpebdoBanus

CryaeHT BBINOJHSET Ja0OpaTOpHyl paboTy B NOJHOM 00BEME C
COONIIOJIEHNEM  HEOOXOJMMOW  IOCHEeNIOBATEeIbHOCTH  IMPOBEICHHUS
«3aumeno» M3MEPEHUH, TPABIWIFHO CaMOCTOSITETIPHO OIpEAesieT Menb padoTHI;
CaMOCTOSITENIHO, PAllMOHAJIBLHO BhIOMpaeT Heobxoxumoe o0opyroBaHHE
JUI TIOJYYEHHUsT HanOojee TOYHBIX Ppe3yNbTaTOB IPOBOIAMMOI pabOTEHI.
['paMOTHO ¥ JOTUYHO OMHCHIBAET XOJ PabOTHI, MPABMILHO (HOPMYITHpYyET
BBIBOIbI, TOYHO ¥ aKKypPaTHO BBITIOJHSIET BCE 3aIlMCH, TAaOJHIIBI, PHCYHKH,
4epTeku, rpaduKu, BHIUMCICHHUS W T.N., yMeeT 0000maTth (hakTHuecKui
Marepuai. Jlomyckaercs: nBa/Tpu HeIo4u€Ta WM OfHA HerpyOas ommoOKa u
oJiuH HeJo4€T. PaboTa cCOOTBETCTBYET TPEOOBAaHMSIM U BBIIIOJHEHA B CPOK.
«He 3aumeno» | CTyICHT BBIOIHII pabOTy HE MOJHOCTHIO, 00bEM BBHIIOJHEHHOH YacTH He
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MO3BOJIACT CACIIATh MPABUJIBHBIC BBIBOJAbI; HC ONIPCACIIACT CaMOCTOATCIIBHO
1eJb paboThl; B X0/1€ pabOTHl JOMYCKAeT OJHY U OoJiee rpyObie OMMOKH,
KOTOPBIC HEC MOKCT HCIIPABUTH, UJIM HCBCPHO IMPOU3BOAUT Ha6HIOI[eHI/I$I,
U3MEPEHUs, BBIYMCICHUS W T.II.; HE yMeeT 0000marh (akTudeckuii
marepuai. JlabopatopHas paboTa HE BHIIIOJIHEHA.
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