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O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

|. PaGouasi mporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/ienapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. damumms)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3aceaHnu Kadeapbl/IenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamucse) (1.0. dammnus)

I11. PaGouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHM KadeIpbl/IenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontuii kKadeapoi

(oammcp) (1.0. damumus)

1V. PaGouasi nporpaMma nepecMoTpeHa Ha 3acelaHNU Kadeapbl/ienapraMmenTa:

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amumnus)



He.]'ll/l H 32291 OCBOCHUA JUCIIUIIIMHBI ((AFpOXI/IMl/IH)):

[lenb: opueHTanWsl CTYAEHTOB B CYIIHOCTH B3aWMOCBSI3U CBOWCTB MOYB H
MATaHUS PACTEHUM, METOJOB XMMHYECKOW MEIMOPALHUH MOYB, CBOWCTB U CHCTEMBI
MUHEPATbHBIX U OPTAaHUYECKUX yIOOPECHHIA, YKOJIOTHIECCKUE MPOOIEMbI TPUMEHEHUS
ynoOpeHuil; mpuoOpeTeHHe CTYJASHTaMU HaBBIKOB B ONPEACICHUU COJACPKaHUS
MATATEJIbHBIX BEIIECTB B II0YBaX, B TMPOBEJCHUM aHAIM3a YyAOOpEeHUU TI0
Ka4ECTBEHHBIM PEAKLMSAM, B OIPEAEICHUHN YPOBHS ILUIOAOPOIHS TTOYB.

3amaun:

® U3y4YEHUE KPYroBOPOTA BEIIECTB B 3EMJICJICIIMM W BBISBIICHUE TE€X MEP
BO3JCHCTBUS HAa XHUMHUYECKHE IPOLECCHl, MPOTEKAIOIIME B IOYBE W PACTCHUSX,
KOTOPBIE€ MOTYT IOBBIIIATH YPOKAM UIN U3MEHSATh €r0 KaueCTBO;

® I[IPUMEHCHUE arpoOXMMHUYECKHUE CPEACTBA, CYIIECTBEHHO BIMSAIOLIMX HA
XUMHUYECKHE U (U3HUECKUE CBOMCTBA TMOYB, U CO3AIONIUE ONTUMAJIbHBIE YCIOBHS
JUISl TATaHWS PACTEHUM;

® YCBOUTH TEOPHUIO IOJIYyUYEHUs MPOrPAMMHUPOBAHHBIX YPOKAEB U MOCTPOCHUSA
CTaTUCTUYECKUX MOJEJIEH IUIOJOPOAUS TOYB IO KOMIUIEKCY OITHUMAaJIbHBIX
MapaMeTpoOB arpoOXMMUYECKUX U arpodu3UYeCKUX MOKa3aTeslel MOYB C y4eTOM
YPOBHS ~ ypoXKasi  OTACJIBHBIX  KyJIbTYp H  MNPOAYKTUBHOCTH B  LEJIIOM
CIEUAIM3UPOBAHHBIX CEBOOOOPOTOB;

® HAy4YUThCS NPUMEHATh IIOJYYCHHBIE 3HAHUS W HABBIKKU B PEIICHUU
npodeCCHOHANIBHBIX 3a]1a4.

JIJist  yCHemrHoro H3y4eHusl JIUCHUILTUHBI «ATPOXUMHUS» y OO0ydYaromuxcs
JOJDKHBI OBITH CHOPMUPOBAHBI CIICAYIOIIHNE MPEIBAPUTEIHHBIC KOMIICTCHITUH:

- CIIOCOOHOCTh K aHAJIM3Y COCTOSHUS O0BEKTOB OKPYKAIOIIEH CPEe/Ibl C YIETOM
CYLIECTBYIOLIEH  AHTPOIONEHHOW  HArpy3kh H  IPUPOJHO-KIMMATHYECKUMU
ocobenHoctsimu  JlanpHero BocToka ¢ 1enbio coxpaHeHusi OuopaszHooOpasus u
IJIOAOPOINS TIOYB.

B pesynbTare uzydeHus JaHHOW MUCHUIUIMHBI y 00y4aromuxcs: GOpMUPYIOTCS
ceayronme npodeccuoHaaIbHble KOMIETEHIIUN:

Tum 3amay Kox u HaumenoBanue
npoeccnoHambHON Kon n HaumeHoBaHME UHIUKATOPA TOCTHXKEHUS
KOMIIETEHILINU KOMIIETEHLIMI
(pe3yJbTaT OCBOCHHS)
MIPOEKTHBIHN IK-1 Criocob6eH k aHamu3y [IK-1.1 BEIOMpaeT OCHOBHBIE METOMBI

COCTOSTHUSI OOBEKTOB
OKpY’KaloIleil cpe/ibl C y4ETOM
CyIlIeCTBYIOUIEH
AHTPOIIOreHHON Harpy3Ku U
MIPUPOAHO-KIMMATUYECKUMU
ocobeHHOCTsIME J[anmbHETO
Bocroka ¢ 1enbio coxpaHeHus
OropasHoOOpasus u
IUIOOPOAMS ITOYB

MOHHTOPHHTa 0OBEKTOB OKPY>KAIOIIEH CPEIbl 1
OLICHKH aHTPOIIOI€HHOM Harpy3KH ¢ y4eTOM
MIPUPOJHO-KINMATHYECKIX 0COOEHHOCTEH
Hanbrero BocToka ¢ 1efbio cOXpaHeHust
Oropa3HO00pa3us M IUIOIOPOIUS TIOYB,

IIK-1.2 ncnons3yeT COBpeMEHHYIO anmnapaTypy 1
000pya0BaHNe [T BBITIOJIHEHHSI HAyYHO-
HCCIIEAOBATEIHCKUX MOJIEBBIX U Ta0OPAaTOPHBIX
paboT mpyr MOHUTOPHHTE OOBEKTOB OKPYIKAIOIIEH
Cpebl;




Tun 3amau

Kon u HauMeHOBaHUe
PO eCCHOHATTEHOM
KOMIIETEHIINU
(pe3yJibTaT OCBOCHHMS)

Kon n HaumMeHoBaHMEe HHIUKATOPA TOCTHKCHIS
KOMIIETEHINHA

[TK-1.3 onieHHBaeT COCTOSTHUE OOBEKTOB
OKpYXarollei cpesibl U BUJIbl aHTPOIIOTEHHOM
Harpy3KH I10 pe3ylbTaTaM MOHUTOPHUHIOBBIX
HCCIIEI0OBaHMi, C y4ETOM NPUPOIHO-
KIIMMaTHYeCKUX ocobeHHocTei Janpaero Bocroka
U COBPEMCHHOI HOPMAaTHBHO-IIPABOBOM 0a3bl B
00J1aCTH OXpaHbI OKPYKAIOIICH CPEIBI C IENBI0
COXpaHEeHHS OMOPa3HOOOpa3ns U IUIOIOPOIUS TI0YB

Kon n HammeHOBaHWE HHANKATOPA
JOCTHKEHUS KOMIIETEHIINN

HanmenoBanue noka3arterns OLCHUBAHUS
(pe3ynbraTa 00y4YeHHs 10 JUCIIUILIIHE)

I1IK-1.1 BeIOMpaeT OCHOBHBIC
METOJIbl MOHUTOPUHTAa 00BEKTOB
OKPYKAaroIIel Cpellbl U OL[CHKU
AHTPOIIOTEHHON HArpy3KHu C Y4eTOM
MPUPOAHO-KIUMATUYECKUX
ocobennoctei JlanmpHero Boctoka ¢
LEJIBI0 COXPAHECHUS
OMOpa3zHO00Pa3HsI U TIOAOPOIUS
MOYB

3HaeT: OCHOBHBIE METO/Ibl MOHUTOPUHIA OOBEKTOB
OKPY’KaIOIEeH Cpeibl U OLIECHKU AHTPOIIOT€HHOM Harpy3KH.

VYMeeT: OLeHUTh aHTPOIIOT€HHYIO HArpy3Ky € y4eTOM
MPUPOJHO-KIMMATHYECKUX 0ocobeHHocTel [lanpHero
Bocroka.

Brnaneer: 0CHOBHBIMU METO/IaMU MOHHUTOPUHTA OOBEKTOB
OKpYXarolllel Cpelibl U OLICHKU aHTPOIIOIE€HHOM HATrPY3KH C
Y4€TOM MPUPOJHO-KIMMATHUYECKUX 0coOeHHOCTEN [lanbHero
Bocroxka.

[1K-1.2 ucnons3yer COBpeMEHHYIO
anmaparypy u 000pyJI0BaHUE IS
BBINOJIHEHUS] HAyYHO-
UCCIIEI0BATEIbCKUX MOJIEBBIX U
1a00paTOPHBIX PabOT MpU
MOHUTOPHHTE OOBEKTOB
OKpY’KaroIen cpeibl

3HaeT: mepeyeHb COBPEMEHHOT0 000pyA0BaHUE IS
BBINOJIHEHUS HAyYHO-UCCIIEI0BATEIbCKUX MOJIEBBIX U
a00paTOPHBIX pabOT MPU MOHUTOPUHTE OOBEKTOB
OKPYXKAIOIEH CPebL.

YMeeT: UCT0Ib30BaTh COBPEMEHHYIO annaparypy u
000py10BaHuUE JUIsl BHITIOJIHEHUSI HAY4HO-

M CCJIEIOBATENbCKUX TOJIEBBIX U JJAOOPATOPHBIX paboT Npu
MOHHUTOPHHIE 0OBEKTOB OKPYKAIOLIECH CpeIbl.

BﬂaneeT: HaBbIKaMHU JJIs BBIMIOJITHCHUA HAYYHO-
MCCIIeIOBATENFCKUX TOJIEBBIX U TA0OPATOPHBIX paboT mpu
MOHUTOPUHTE 00BEKTOB OKPYKAIOIIEH CPeJIb.

[1K-1.3 onieHuBaeT cocTtosiHue
00BEKTOB OKPYXKAIOIIEH Cpebl U
BUJIbI aHTPOIIOTEHHOW HATPy3KH 10
pe3yJibTaTaM MOHUTOPHUHTOBBIX
WCCIIeIOBaHMI, C y4eTOM
MIPUPOTHO-KIMMATHUECKUX
ocobennocreii JlanpHero Bocroka u
COBPEMEHHOW HOPMATHUBHO-
paBoOBOM 0a3bl B 00JIACTH OXPAHBI
OKpY>KaroIlen cpelibl C UETbI0
coXpaHeHust OnopazHooOpasus u
TJI0JIOPO/IUSI TIOYB

3HaeT: BUIBI aHTPOTIOTEHHON HATrpy3KH, BIMSIONICH Ha
O61opa3zHooOpasue U MIOAOPOIHE MOYB

VYMeeT: OLleHUBaTh COCTOSIHAE OOBEKTOB OKpYXKaroIeH
CpeJlbl ¥ BUJbl AaHTPOIIOTEHHOW HAarpy3KH IO pe3ysibTaTaM
MOHHMTOPHHT'OBBIX MCCIIEIOBAaHUM.

Brnaneer: MeTOMKOI OLIEHKH COCTOSIHUSL OOBEKTOB
OKpYXKaroIllen cpeJibl 10 pe3yabTaTaM MOHUTOPUHTOBBIX
UCCJIEIOBAHMM, C YYETOM IIPUPOJAHO-KIMMATHUECKUX
ocobenHocreil JlanpHero Bocroka u coBpeMeHHON
HOPMAaTHBHO-TIPABOBOM 0a3bl.




2. Tpymo€MKOCTh JUCITUTIIMHBI M BUJIOB YUE€OHBIX 3aHITHH MO JUCITUTUINHE

OO6mast TpyA0EMKOCTh TUCHMUIUIMHBI cocTaBiseT 10 3auétHpie enuHUIBl 360
aKaJeMHYECKHX Yaca).
(1 3adeTHas eqUHUIIA COOTBETCTBYET 36 aKaJICMHYCCKUM YacaMm)

Bugamu y4eOHBIX 3aHATHH W pabOThl OOydYaromerocs IO JUCHUIUIMHE
SIBJIIOTCSI:

O6o03HaueHMe Buns! yaeOHBIX 3aHATHI U paOOTH 00yJaronIerocs
Jlex Jlexnun
J1ab JlabopatopHbIe pabOTHI
CP CamocrosrenpHas padoTa 00ydJaromerocs B epro.l TEOPETHIECKOTo 00yUeHHS
KoHTposts CamocrosTensHas paboTa 00ydaromerocs u KOHTaKTHas pabora obyuaromierocs ¢
IIPENoAaBaTeIeM B IIEPHOA NPOMEXKYTOUHOH aTTecTaluu

CprKTypa JUCIHHITIMHBI «OCHOBBI arpoXuMHN».

dopma 00ydeHHs1 — OUHasl.

KonndecTBo 4acoB 1o BuaaM y4eOHbIX
3aHATUHN U pabOTHI 00yUaIOMIETOCs

Dopmsbl
IIPOMEKYTOUHOMN
aTTecTalluu

HaumenoBanue paznena
JUCLUTITAHBI

Cemectp

o o [N
= o )

JIab

Jlex
KonTtpoub

1 | Pazmen |. MecTo arpoxumun
cpeau GyHIaMEHTATBHBIX U
MIPUKJIAHBIX HAYK U

HUCTOpUS €€ pa3BUTHUA: -
2 | Pazgen 2. CocraB u YO-1; I1P-6

CBOMCTBa MUHEPAIBbHOU U 7 5 9
OpPraHu4ecKON yacTen
TTOYBBI

3 | Pazgen 3. UsMenenus
TUTOIOPOJTUS U CBOMCTB 58 36
MOYBBI, TPOUCXOISAIINE ITPH 7 5 9 VO-1: TIP-6
CHCTEMATHYECKOM
NPUMEHEHUHU
ynoopeHuit

4 | Pasnen 4. Iluranue

. 7 5 9 YO-1, I1P-6
pacTeHui

5 | Pazgen 5. MunepanbHble
yaoOpeHus. 7 5 9 YO-1; I1P-6;
XapakTepucTuka I1P-4

MHUHEpaJbHBIX Y00peHHH

6 | Pa3nen 6. YnoOpeuus,
HUMEIOIINE B CBOEM COCTaBE 7 6 9 YO-1: TIP-6
MUKPO3JIEMEHThI

64 54

7 | Paznen 7. Buabt
OpPTaHMYECKUX yIO0OPEHHUIA. 8 2 14 YO-1; I1P-6
BnusiHue ux Ha OYBBI




8 | Pasnen 8. buonornueckue

8 2 13 YO-1; I1P-6
yaoOpeHwst

9 | Pasnmen 9. dusnonorunueckue
OCHOBBI

onpezeacHus MOTPEOHOCTH 8 2 13 YO-1; ITP-6
CEIBCKOXO03MCTBECHHBIX
KYJIBTYD B yA0OpEHHUIX

10 | Pa3zpen 10. Bausuue
pasTUIHBIX (GaKTOPOB HA
3¢ PEeKTHBHOCTH
OpPTaHMYECKUX U
MUHEPAITBHBIX YJI00pEHUH. 8 2 14
Ormpeaenenne HOPM
MUHEPATLHBIX YI00pEHHI
MOJT CEJIbCKOXO03SMCTBEHHBIC
KYJITYPbI

YO-1; IIP-6;
T1P-4

HUroro: 40 108 - - 122 90

l. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTHU KYPCA
Jleknmuonnsplie 3ansaTus (40 gac.)

Pasgesa 1. Mecro arpoxumMuu cpead (pyHAAMEHTAJBbHBIX M NPUKJIAIHbIX
HAYK M HCTOpPHSA €€ pa3BUTHA - S 4acoB

Tema 1. Ilpeamer, MeTOABbI 1 MECTO ATPOXUMHMHU cpeaH GyHAAMEHTAIBHbBIX
U NPUKJIAJAHBIX HAYK — 2 yaca

[lenm m 3anaun arpoHOMUYECKON HayKu. MicToprueckue aramnbl TEOPETUUECKUX
BO33pEHUIN U MPAKTUUECKUX paOdOT U3BECTHBIX PYCCKUX, POCCUMCKUX U 3apyOeKHBIX
YYEHBIX. ATPOXMMHUYECKAsT XapAKTEPUCTUKA OCHOBHBIX THUIIOB IMOYB. COCTaB MOYBHI:
MOYBEHHBIN BO3/yX, TOUYBEHHBIN pacTBOp, TBepAas (ha3a MOUYBbI, MUHEpaJIbHAas 4acTb
MOYBBI, OPraHMYECKOE BEIIECTBO MOYBBI, MOTJIOTUTEIbHASI CIIOCOOHOCTD MOYB.

Tema 2. Hcropusi pa3BUTHI YYeHHUS] O MNHUTAHUM PACTEHUIl U
(popMupoBaHUe arPOXUMHUH KaK HAYKH — 3 4aca

Pazgea 2. CoctaB M CBOMCTBA MHMHEPAJIbHON M OPraHMYeCKOM 4acrei
MOYBbI- 5 YacoB

XapakTepucTUKa MHUHEPANbHBIX YAOOpPEHUI: NPOCThIE M KOMIUJIEKCHBIE;
CBOMCTBA — pACTBOPUMOCTb B BOJI€, THUIPOCKONHUYHOCTH, CIIE)KMBAEMOCTb,
IpeAenbHas  BIATOEMKOCTb, PACCEMBAEMOCTb, T'PAHYJIOMETPUYECKHM  COCTAB,
MPOYHOCTH IPaHyJl, BA3KOCTh, B3PIBOOIIACHOCTh, CHOCOOHOCTH K PETPOrpaJaliu.

CoctaB u  CBOHCTBA  MHMHEpaJbHOM M  OpPraHMYECKOM  vacTeu
IIOYBBI. [Imonoponue noyB. M3meHenus IUIOIOPOAUS 51 CBOWCTB
MOYBBI, TMPOUCXOJALINE MPU CUCTEMATHUECKOM IMPUMEHEHUU yaoOpeHuil. BaxHoe
CBOMCTBO MOYBBI — €€ MOTJOTUTENbHAS CIOCOOHOCTH. [locTymieHne nmuTaTeNbHbIX
BEUIECTB OOECHEYMBAIOT HMCTOYHHKU: MUHEpPAJIbHbIE YAOOpEHUs, OpraHHUYecKHe
yIO0OpeHwus, paCTUTENbHBIE OCTATKU, TOCEBHONW MaTepuall, OMoiorudeckas (puKcaus
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a30Ta KIyOCHBKOBHIMHU M CBOOOJHOXKHUBYITUMH MHUKPOOPTAaHW3MAaMH, OCAJKH.
KpyroBopor u OamaHC mNUTaTeIbHBIX BEHIECTB M TryMmyca mMouBbl. [loHsATHA:
OMoOJIOTMYECKUi OaaHC, X03IMCTBEHHBIN OajlaHC, BHEIIHEX03ICTBEHHBIN OalaHC.

Tema 1. CocTaB U cBOWCTBa MUHEPAJIBHOI YACTH NMOYBBI — 2 Yaca

Tema 2. CocTaB U CBOWCTBA OPraHU4€eCKOro BellecTBa No4Bbl — 3 yaca

Paznen 3. U3sMeHeHUs NJI0A0POAMS M CBOMCTB MOYBbI, HIPOUCXOASIIIIHE IIPH
CHCTEMATHYECKOM NPUMEHEHUHU YA00peHuii- S 4acoB

KpyroBopor u OanaHc nuTaTeIbHBIX BEIIECTB U TyMmyca MoOuBhl. bamaHc
MUATATEJIbHBIX BEILIECTB

Pa3neu 4. [lutanne pacrenni — 5 yacoB

Tema 1. Tunsl nUTaHUS pacTeHUH — S 4YacoB

[TonsiTne  «mMTaHWe  pacTeHui».  TWUmbl  TUTaHUSA:  aBTOTpo(dHOE,
cumoOunotpodHoe (bakrepuorpodHoe). BozaymHoe nuranue pacteHuid. @OTOCUHTES.
MunepanbHoe nutanue (kKopHeBoe) pactenuil. KopHeBoil mepexsaT. MaccoBblii
noTok. Juddysus.

Pasgesn 5. MuHepanbHble yHoOpeHHsi. XapaKTePUCTHKA MHHEPAJbHBIX
yao0penuii — 5 yacon

Tema 1. Knaccupukanus u o01me cBOMCTBAa MUHEPAJbHBIX yI100peHUil —
5 yacoB

Knaccudukanusa ynodpenunii. MuHepaibHble yI0OpEHUS: UX XapaKTepUCTHUKA
U mnoapasgeneHue Ha Buabl. CioxHble ynoOpeHus. CMellaHHbIE MHUHEpaIbHBIC
ynoOpenusi. CroxkHOcMelIaHHble yaoOpeHus. Kuakue W CyCHEHIUPOBAHHBIC
KOMILUIEKCHBIE y1o0peHus. PoJib a30Ta B muTaHUM pacTeHuil. A30THBIE y100pEHUSI.

HUctounuku azora mjisi pacTeHuWil. BinsiHHEe CBOWCTB MOYB HA JOCTYIMHOCTH
a30THBIX ynoOpeHuid pacteHusiM. OCHOBHBIE BUbI A30THBIX YI0OpEHUH, CITIOCOOBI UX
noyuyeHusi. CriocoObl BHECEHHUS A30THBIX YA00pEHUI.

Ucrounnku docdopa st pacteHnid. BiusiHue cBONCTB MOYB HA JOCTYITHOCTh
dbochopubix ynoOpenuit pacteHusM. OcCHOBHBIE BHABI (POCPOPHBIX YI0OpCHMIA,
crioco0bl ux nosydenusi. CriocoOwl BHeceHUs (hOChHOPHBIX YA0OpEHUI.

@®opMbl Kaiivsl B 1I0YBE. BHENIHNE MPU3HAKYA KAJIMHHOIO TOJIOJIaHUS PACTEHUM.
Knaccubukanys KalMiHBIX COSAWHEHWM BaloBod (oOmiei) ¢opmbl  Kayms.
MecTopokIeHHsT KaJIUHHOTO ChIPhSi M TMPOU3BOJICTBO KaJUHHBIX YyIOOPECHMUIA.
B3auMopeiicTBue KaluiiHbIX yaoOpeHuid ¢ mouBoil. [Ipumenenue ynoopenuit mox c/x
KYJIBTYPBL.

Cnoxuble  ynoopenus. KomOunupoBanubsie yaoOpeHus. (CMellaHHbIE
ynoOpeHusi. TeXHOJIOTHYECKHUE MPOIECChl MPOU3BOACTBA KOMILIEKCHBIX YJI0OpEHUH.
Knaccudpukanuss  KOMIUIEKCHBIX — yaoOpeHuid.  JKujkue  KOMIUIEKCHBIE U
CycHeHIupoBaHHbIe yno0penus. Cxeme cMeluBaHus yaoOpeHuil.

Pa3znen 6. Yio0Openusi, uMewue B CBOEM COCTABe MHKPO3JEeMeHTbl — 6
4acosB

Ponps MukpoymnoOpenwnii B xxu3nu pacteHuid. Buasl MukpoynoOpenuii: OopHbIe,
MEJHBIC, MapraHIleBble, MOJUOJCHOBBIC, ITMHKOBHIE, KOOAIBTOBBIE, HHUKEJEBHIC,
JKEJIC3HbIE



Tema 1. BopHble, MeqHble, MapraHueBblie, MOJMOJIeHOBbIC, IIHHKOBBIE,
K00a/1bTOBbIE, HUKEJIeBbIE, JKejle3HbIe YA00peHusi— 6 4acoB

Ponp MukpoynoOpenuii B )ku3HU pacTeHU. Buabl MuUKpoy100peHuit: O0pHBIE,
MEJHbIE, MapraHiieBble, MOJUOJCHOBBIC, IMHKOBBIC, KOOAIBTOBbIEC, HHUKEJIEBHIE,
KEJIE3HbIC

Paznen 7. Buabl opranudeckux yaooOpenuii. Biausinue ux Ha MOYBBI - 2
yaca

Buner oprannueckux yaoOpeHuii u BiausiHue ux Ha nmouBbl. Kommoctel. Topd.
HaBo3 u HaBo3Has xwmxka. lItnunit momer. Komnoctel. KoMIoOCTEI MHOTOLIEIEBOTO
HazHaueHus — KMH. Canponens. Hcnons30BaHue COJOMBI Ha YJI0OpEHHE.
["opoackoit Mmycop. 3eneHoe ynoopeHue.

Pa3nea 8. buosnornueckue ynoopenus - 2 yaca

Lenp npumeHeHns: OMOJIOTHYECKUX yaoOpeHuid. Buapl yaoOpeHuil: HUTparuH,
azotobOakTepuH, ¢ocdopodbakrepu, AMbB. buorymyc. XKunkoe ynobpenue
«Tamucman» u mactooOpasHoe «llanamesr». ODKCKIIO3UBHOE OaKTepHATbHOE
yno0peHue « ApTeMHS.

Paznen 9. ®usuojiornyeckue OCHOBBI OIpeaeeHUsT MOTPeOHOCTH
CeJILCKOX035IIICTBEHHBIX KYJIbTYP B Y100peHusix — 2 yaca

3ajaul  CUCTEMbl TpPUMEHEHHs] ynoOpeHuil. DOU3NOJOTHYECKUE OCHOBBI
oInpeseseHusl MOTPeOHOCTH C/X KYyJIbTyp B YAOOpeHHsAX. BpIHOC mnHUTaTeNnbHBIX
BEILECTB YPOKaeM ¢/X KynbTyp. Mcnoap30BaHNe NUTATENbHBIX BEUIECTB PACTEHUSIMU
U3 TIOYBBl. YCBOCHHE PACTCHUSIMH IUTATEIbHBIX BEIIECTB W3 OPTraHUYECKUX U
MUHEPAJIbHBIX yA0OpeHui. BiusHue MOKHUBHBIX U KOPHEBBIX OCTATKOB C/X KYJIBTYD
Ha TUIIEBOM peXuM NouB. BiusiHue pa3iauuHblXx (akTopoB Ha 3(PPEKTUBHOCTH
OpraHUYEeCKUX U MUHEPAJIbHBIX YI00PEHHM.

Pagen 10. Buusinme pasaudHbiX (akTopoB Ha J3PPEeKTUBHOCTH
OPraHN4YecKMX U MUHEPAJbHBIX ya00peHuil. OnpenesieHne HOPM MHUHEPAJIbHBIX
y100peHuii Mo/ ceJIbCKOX0351iiCTBEHHbIE KYJIbTYPbI — 2 yaca

Tema 1. IlouBeHHO-KJIMMATHYECKHE, ArpoTeXHHMYECKHEe YCJIOBHS.
IIpuembl, CpOKH, CTIOCOOBI M TEXHUKA BHECeHHsI yao0penuii -1 yac

[TouBeHHO-KMMMaTHYEeCKUE YCTOBUS W 3(P(EKTUBHOCTh HMCIOJIb30BAHUS
yIOOpEeHHI pacTeHUsIMH. ATPOTEXHUYECKHUE YCIOBHS M UX POJIb B MUTAHUH PACTCHUN
BHECEHHBIMM B [IOYBY pPAa3JIMYHBIMH MUHEPAIbHBIMH M  OPraHUYECKUMHU
ynoopenusimu. COBMECTHOE BHECEHHE OPraHMYECKUMX U MHHEPAJIbHBIX yAOOpEHHI.
[Ipuemsl, cpoku, CIOCOOBI U TEXHUKA BHECEHUSI YA0OpEHUH.

Tema 2. Onpegesenne HOPM  MHMHEPAJIbHBIX YyI00pEeHUl  MOX
CeJIbCKOXO03SIIICTBEHHbIE KYJIbTYPbl. MeTobl onpeieieHusi HOPM MHHEPAJbHbIX
yaoopenuii — 1 yac

[lonsiTusA: onTUMalibHAsA, palMOHANbHAs W TMpeaeibHas HOPMbI YI0OpEHUH.
Metonpl ompeneneHuss HOPM MUHEPAIBbHBIX YAOOPEHHWH MOA C/X KyJabTyphl: 1 -
OCHOBAaHHbIE Ha TMPSMOM UCIIOJb30BAaHUU PE3YyJbTATOB IOJEBBIX OMNBITOB U
arpOXMMHYECKUX KapTorpamMM, 2 - pacueTHble (Miu OanaHCcoOBbIE), 3 - KOMIUIEKCHBIE.
Onpenenenne HOPM MUHEPAIBHBIX YAOOPEHUN Ha TJIAHUPYEMBIH Yypokail (METon
aneMeHTapHoro Oananca). [Ipumep metona snementapHoro 6amanca. Onpenenenue



HOPM MHHEPAJIbHBIX YIOOpPEHMI Ha IUIAaHUPYEeMYI0 MpubaBKy ypoxas. OnpeneiaeHue
HOPM MMHEpaAIbHBIX yJIOOpEHHl ¢ HCIONb30BAaHMEM HOPMAaTUBOB OanaHca
IUTATEJIbHBIX BEIIECTB 32 CEBOOOOPOT (METOI HOPMATUBHOTO OajaHca).

Il. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKOM YACTHU KYPCA 1
CAMOCTOSTEJIbBHON PABOThI

JlabopatopHusbie padotsl (108 yacoB)

JlabopaTopHasi padora Nel.
I[MOAI'OTOBKA OBPA3IIOB ITOYBbI K AHAJIM3AM (9 yacos).

OOpa3upl, AOCTaBICHHbIE B JIAOOPATOPHUIO, JOJDKHBI OBITh HEMEIJIEHHO
JIOBEJIEHBl JI0 BO3JAYIIHO-CYXOI'O COCTOSIHHS. XpPaHEHHE CBIPhIX OOpa3loB HE
JIOTTYCKAeTCsl, TaK KakK IMOJ BIMSHUEM MUKPOOHUOIOIMUECKUX IIPOLECCOB U3MEHSIOTCS
CBOMCTBAa TIOYBBl. DBOJIBIIMHCTBO aHAJIW30B MPOBOAAT C  BO3IYIIHO-CYXHMHU
oOpa3namu, pacTepTbIMU U TPOCESIHHBIMH YEpPE3 CHUTO C OTBEPCTUSAMU | MM.
ArperaTHblii aHaiu3 HEOOXOAUMO MPOBOJUTH B HE pacTepThiX oOpaszmax. [us
IIPOCYIIKK 00pa3el] pacChaloT TOHKUM CI0E€M Ha OOJIBIIOM JIMCTE IJIOTHOM Oymaru,
MUHLETOM YAAJISIOT KOPHU W JPYTHE€ PACTUTENbHBIE OCTATKU U, NMPUKPBIB CBEPXY
JIPYTUM JIUCTOM Oymaru, ocTaBisitoT Ha 2-3 aHs. [lomemenue mist cymku oOpasios
JOJKHO OBITh CYXUM M 3alUMIIEHHBIM OT JIOCTYIa aMMHUaKa, IapoB KUCIOT U JPYTUX
ra3oB. BeIcymieHHbI oOpasen JeisT MO0 JUaroHajsiM Ha 4YeThlpe 4vacTu. J[Be
IPOTUBOINOJIOXKHBIE YacTU OepyT Ui pacTUpaHUs, a JBE JIPYrHe COXPaHSIT B
HEU3MEHHOM COCTOSHHH. [IouBY pacTuUparOT B CTyNKE IECTUKOM M IPOCEUBAOT
4yepe3 CUTO ¢ oTBepcTusiMA | MMm. PactupaHue u mpocemBaHre NMOBTOPSAIOT 10 TEX
IIOp, ITOKA HA CUTE HE OCTAHYTCS JIMILb TBEP/bIE KAMEHUCTBIE YaCTHIIBI KpynHEe 1 MM
(ckenet mouBkl). [IpocessHHYIO Yepe3 CUTO TOYBY MOMEIIAIOT B TIAKET.

JlabopaTopHasi padora Ne2.

OITPEJEJIEHUE 'YMYCA TIOYBHEI (9 yacos)

['ymyc cunTaroT riaBHBIM MMOKa3aTEIEM IIOAOPOINS MTOYBbI, TOCKOJIBKY B HEM
HAKaIIMBaroTCs a30T, ¢pocdop, Kalui 1 Apyrue dJIEeMEHTHl MuTanus pacteHui. [lpu
MUHEpaIM3allid TyMyca O3TH DJIEMEHTHI MepexoasT B (OPMBI, JOCTYIHBIC IS
pPaCcTCHUMN.

Kak mpaBuno, o copepkaHuu Tymyca B IOYBaxX CYAST MO KOJHUYECTBY
yIJIepoa, BXOSIIETO B COCTaB OPTAHMYECKOI0 BEHIECTBA MOYB. YTIIEPOJ B IOYBAX
BXOJIUT B COCTaB KaK OPraHMYECKUX, TAK U HEOPTaHUYECKUX COCAMHECHUU. YTIEPO/I,
BXOJSIIUMNA B 00CTaB T'yMyca, HaxoauTcs B (opMme crenupruyeckux, CBOMCTBEHHbBIX
TOJILKO IOYBAM COEAMHEHUN TYMUHOBBIX KUCJIOT, (yJIBBOKUCIIOT, TyMUHA U B (popme



HECHeIM(PUIECKUX COCTUHEHHH - YIIIEeBOJAOPOIOB, CIIUPTOB, albJIETHI0B, OPraHUYEC-
KHX KHCIIOT, YTJIEBOJIOB, CMOJI U T.JI.

CymiecTByeT HECKOJIbKO METOJOB OIpENeNICHUsI OpPraHu4YecKoro yriepoja B
MoYBax.

HauGounee npocThiM U NOMYJISIPHBIM SBIISIETCSI METOJT TropuHa

Omnpenenenue yriaepoja NoYB MOKPBIM CKUTaHueM 1o MeTony TropuHa

[IpuHin merona

MeTton OCHOBaH Ma OKUCJIEHHH OpPraHMYECKOrO BEIIECTBA MOYBBI XPOMOBOM
kucnotoil 1o obpazoBanusi C02. KomndectBo 02, M3pacxoJOBaHHOE HA OKUCIICHUE
OpPraHUYECKOro yriepoia, ONMpEeAEIIAIOT 0 Pa3HOCTH MOXKIY KOJIMYECTBOM XPOMOBOM
KHCJIOTBI, B3TOM Ha  OKHUCJIEHHE, W  KOJUYECTBOM €€, OCTaBIIUMCS
HEU3pacXOJOBaHHBIM TOCJE OKHUCIEHUA.B KkadecTBe oOkucnutenass /XpoMOBOU
KUCIIOThI/ ipuMeHsoT 0,4 H pacTBop Kanust xpoMoBokuciioro / K2Cr207/ B cepHoit
KHCJIOTE, NPEIBAPUTENBHO pa30aBIEHHOM BOAON B cOOTHOIIEHUH 1:1.

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

3C+302 «=3 co2 .

OcTaToKk  XpOMOBOW  KHCIIOTBL,LHE HW3pacXOJOBAaHHOM Ha  OKHCIICHUE,
ortutpoBbiBatoT 0,1 H pacTBopoM conu Mopa ¢ UHAUKATOPOM (PEHUITAHTPOHUIIOBOM
kucioToir. TutrpoBanue conpio Mopa, mHpeAcTaBistoneld co0oi JBOMHYIO COJb
CEpHOKHMCIIOT0 aMMOHWS ¥ CEpHOKHCIION 3akucy xene3a (Nh4)2$04 * FeS04 « 6 H20,
- UJIET IO YPaBHEHUIO:

K2Cr2So4 + 7 H2504 +6FeS04 =7H20+ K2S04 +Cr2(S04)3 +

3Fe 2(504)3

Xon AHanmuza

N3 otobOpanHOW cpenHed mpoObl MOYBEHHOTO 0Opasia / HE pacTepToro ,HO
U3MEJIbYEHHOTO pyKamM#/ OTOMpPAIOT MHHIETOM KOPHU M BHAMMBIE TJIa30M
OpraHuyecKkue OocTaTkh. YUHCTOTYy OTOOpa KOpEIIKOB M OPraHMYECKUX OCTATKOB
KOHTPOJIMPYIOT IIPOCMOTPOM IOYBBI B JIyIy. 3aT€M PacTUPAIOT NIOYBY B KOJIMYECTBE
5-10 r B (apdopoBoii CTynKe U MPOCEUBAIOT YE€pPE3 CUTO C AUAMETPOM OTBEPCTHIA
0,25 Mm.

HaBecky mouBsl OepyT, Ha aHAIUTUYECKUX Becax. Pasmep HaBeCKu 3aBUCHUT OT
IIPEAIOIAraéMoro CoAepKaHus rymyca B Io4se.

B noactunkax uian otop@oBaHHBIX TOPU30HTAX, IZI€ COACpNKAHHME YIJepona
npesbimiaer 10%, HaBecKy HE yMEHBUIAIOT, HO MPUMEHSIOT OOJbIIUN 00beM
okucnutend. HaBecku momemiaroT B KOHHYECKHE KOiI004uku oobemom 100 miu. U3
OIOpPETKM MEIJIEHHO, paBHOMEpPHO, Mo KarwisiM npuiauBaioT 10 miu 0,4 H pacTBOpa
XpPOMOBOM KHUCIOTHI. Bo n30exaHue pazOpbI3TMBaHUsl KaIllIM JOJIKHBI CTEKATh IO
cTeHke koJiOwl. [lapannenbHo mpoBoAMTCS XoJjocTtoe ompeneneHue. Bece onepanuu
BBITIOJIHAIOT, KaK MpPU aHaJIU3€ MOYBbI, TOJBKO BMECTO HABECKH IOYBBI OEpyT Ha
KOHYMKE [IIATENs] HEMHOT'O MPOKAJIEHHOM MEM3bI 111 PABHOMEPHOI'O KUIIEHUS.

KonOb1 3akpbiBaloT MPOOKON-XONOAUIBHUKOM M CTaBIT Ha TOPSUYIO
ANIEKTPOIUTUTKY. J[OBOAST pacTBOpHI JO KUNEHHUS U KHUIATAT POBHO S5 MHH. /MO
necoyHblM 4acaM/. OTCYET BPEMEHHM BEOYT C MOMEHTA MOSABJICHUS OTHOCUTEIHHO
KPYIHOTO My3bIpbKa Tra3a. KumeHue AOMKHO OBITh PaBHOMEPHBIM, CHUJIBHOTO
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KATICHUS ClieAyeT u30erarh, YTOObl HE M3MEHUTh KOHIIEHTPAIMIO CEPHON KHUCIIOTHI,
YBEIMYEHHE KOTOPOU MOXKET BbI3BATh PA3JIOKEHUE XPOMOBOM KUCIIOTHI.

Kunsuenne Ha IUIMTKE MOXXHO 3aMEHUTh HarpeBaHUEM pPACTBOPOB B
TepMocCTaTe, MpeBapuTesIbHO Harpetom A0 temieparypbl 150-130°, B Teuenue 20
MuH. KosiObl ¢ pacTBopaMu CTaBsSIT B YJaJI€HUU OT CTEHOK TepMocTaTa Ha 3-4 cM Juis
oOecrieueHus 0oyiee paBHOMEPHOTO HarpeBa. Eciiu B mipoliecce KUMeHus IPOUCXOIUT
MO3€JICHEHUE PacTBOpa XPOMOBOW CMECH, HEOOXOJMMO IOBTOPHUTH OIpE/EICHHE,
YMEHBIITUB HABECKY MOYBBI WJIA YBEITUIUB KOJUIECTBO XPOMOBOW CMECH, B3SITOU IS
okucieHus. [lo wmcTedeHWM BpeMEHW KHUIEHUS KOJOBI CHUMAIOT C TUIUTKH |
oxJaxmamT. I[IpoOKy-XOmOMMIBHUK, a TaKkKe CTEHKH KOJOBI OOMBIBAIOT
TUCTUJUTAPOBAHHOMW BOJION M3 MPOMBIBAJIKU, Pa30aBisis MPU TOM PAcTBOP MPUMEPHO
10 oobema 20-30 mu.

[lepen HauaaoM TUTpOBaHMS AOOABISIOT B Ka4eCTBE MHAWKATOPA HECKOJIBKO
karenb 0,2 % pacTtBopa (EeHUIAHTPOHUIIOBOW KUCIOTHI. PacTBop mepemMenmBaT u
TUTpytoT 0,2 H pacTBOpoM coiu Mopa /10 mepexojia OKpacKud M3 OpaHKeBO-O0ypoit
yepe3 (HUOJIETOBYI0 B TEMHO-3elieHyr0. HuTpoBanue oT (hHOJIETOBOM OKpacKu 0
3€JICHOM HYXHO BECTU OCOOEHHO MEJJICHHO, NPWIMBAas pPacTBOp IO KarlisiM.
Boruncienue pe3yiabTaToB:

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

f - xommuecTBO cos Mopa /Mit/, Tomie/IIIee Ha THTPOBAHKE XOJIOCTOTO OIBITA;

B - KOJIMYECTBO ol Mopa, moteiiee Ha TATPOBAHUE XPOMOBOM CMECH

aHAJIM3UPYEMOro o0pasua; H - HOpMaJIbHOCTh coin Mopa;

I - a0COJIFOTHO CyXas HaBeCcKa MOYBbI /T/;

0,003 - rpaMMOBO€ 3HaYECHUE MUJUTUTPAMM-IKBHBAJICHTA YTIIEPOIa.

JI71st BBIYMCIICHUST KOJIMUECTBA TYMyCa HaICHHYIO BEJIMYMHY HAJ0 YMHOXHUTh
Ha Kodhdumment 1,724, paccuuTaHHBII Ha OCHOBAaHUHM CPEIHETO COJCpP>KaHUS
yriiepoaa B rymyce, paBHOro 58%.

IIpumeyanue

Ecnu nmpu pacuerax uCHoNb3yeTcs HABECKAa BO3MYIIHO-CYXOW TMOYBHI /T/, TO
CJIEIyeT MCIOJIb30BaTh KOA(DPHUIIMEHT TUTPOCKOMMYECKOM BOJIBI , KOTOPBIN HAaXOJST
o ¢popmyne:KH2j= (% H20 rurp. + 100)/100

JlaGoparopHasi pabora Ne3.
OIPEAEJIEHUME JIETKOI'MAPOJIM3YEMOI'O A30TA 110 METOY
TIOPUHA 1 KOHOHOBOMU (9 gacos).

A30T JIETKOTHUIPOJISI3YEMBIX COCIMHEHUN T'yMYCOBBIX BEIIECTB MEPEXOIUT B
pacTBOp myTeM B3amMojeicTBus mouBkl ¢ 0,5 H pactBopoM H2 SO4 B coTHOmEHUH
MOYBKI K pacTBopy 1:5.

B ruaponuszar nepexomAar B aMuIbl U aMHUHOKHCIJIOTHI, BXOJSIIME B COCTaB
rymyca, a TaKke MHHEpaJbHble COEAMHEHHUs a3oTa. A30T amuHorpymmnsl NH2,
BXOJISIMIUI B COCTAaB aMHHOKHUCJIOT W aMHJIOB, MEPEXOJUT B aMMHAYHYIO (OpMy U
3aEP>KUBAETCS CEPHOM KUCIOTOU B BUAE CEPHOKHUCIOINO aMMOHMS:
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2 CH3CHNH2cO0O+3HS04=(H4)SO4+ 6C02 + 16 H20 +12S02-

[TockonbKy a30T JIETKOTBAPOIN3YEMBIX OPTaHUYECKUX BEUIECTB MOYBBI OBICTPO
MUHEPAJIN3YETCS, & MOTOMY CTAHOBHUTCS TOCTYIHBIM [JISl MUTAHUSA PACTEHUH, TO
CUMTAETCA UCTOYHUKOM TNOTIOJIHEHUS 3araca MUHEPAIIbHOTO a30Ta.

XO0J1 aHaim3a

Ha Texnnueckux Becax oTBecuBaroT 20 I OYBBI, MPOMYIIEHHOW YEPE3 CUTO
1 wmm. Ilomemaror B konby -250 wmin u mnpwmBator 100 Mo 0,5 H
H2S04.BctpsaxuBarot coaepKuMoe Ko 3 MUH U OCTaBIISIOT

cTosATh 16-18 u .OTcTanBaHre MOKHO 3aMEHUTH |-4aCOBBIM BCTPSXUBAHUEM.

3ateM BBITSDKKY (UIBTPYIOT Yepe3 CyXOH CKJIaauaThlii (QWIBTp W IarOT
buIbTpaTy CTEYh MOTHOCTHIO. bepyT mumetkoit 15-50 M ¢unbTpara /ecnu puabTpar
TEMHOTO IBeTa - 25 M, CBeTIhId - 50 M1/, TOMENIaloT B KOHUYECKYIO KOJIOY
eMKkocTbio 100 M. [IpubaBistoT 11 BoccTaHOBIEHUsT HUTPAToB 0,5 T cMecH kese3a
U I[MHKA /IbUTKW/ - B COOTHECEHUHU 1:9, 3aKphIBalOT MPOOKON-XOIOJUILHUKOM H
HArpeBaroT Ha IUJIaTKE 10 KUIIEHHUS M TMOJHOrO PAcTBOPEHUs NMpUOaBIEHHONW CMECH.
[Tocne oxmoxaeHnss 0OMBIBAIOT MPOOKY-XOJOAMIBHUK TUCTUIUIMPOBAHHON BOJION U3
MIPOMBIBAJIKH, MPOMBIBHBIE BOJBI COOMPAIOT B KOJOY. 3aT€M MEpPHBIM HHUJIUHIPOM
npubaBisitoT 15mn  koHueHtpupoBaHHo H2So4.ctaBar konOy Ha IUIMTKY U
BBINIAPUBAIOT HA OTHE JKUJAKOCTh JO0 TMOOYypEeHUs U TOSBICHUS OENbIX MapoB
SO3.0xnonuB ko0y0y, n000BIsA0T 10Mi1 42%XITOpHON KUCIOTHI U HArpHUBAIOT 1O
MOJIHOTO 0OecBeunBaHus KUJIKOCTU.P-P mepeHocsaT B kon0y 250 mMi1 U CTaBsT KOJIOY
710 CJIEAYILIEro 3aHsATHS.

[Tockonbky comepxanne N coaepKaHU€ a30Ta MOJEKBOTHOM YaCTH HE JOJKHO
npeBbimath (0.2 Mr, mepen  B3STHEM  AJUKBOTBI  HEOOXOJMMO  IPOBE3TH
NpeIBapUTENbHYI0 MPOOYy Ha COJAEpX)aHUE a30Ta B HIBITyeMOM pactBope. Ero
BBITIOTHSIIOT CJICTYIOIINM 00pa3oM.

bepyT mpoOupky 5Smi UCHBITYEeMOTro pacTBopa, B MepHyI0 KoyiOy Ha 50 M
n00aBJISIOT BOABI 10 2/3 o0beMa MUCHUIMPOBAHHOW BOJIbI, MPUOABIAIOT 2-3 Karuu
CErHETOBOM COJIU.

HetitpanuzyroT kucnotHeiii pactBop 10% pactBopom NAOH, mpubasnstor 2
MJI 3TOr0 pacBoTpa U TuarenbHO nepememmBaeM. [Iposepstor PH pacrtBOpa
YHUBEPCAIBHOW MHAMKATOPHON OyMaskKo#, JOOMBAsICh TOTO YTO-ObI PacTBOp ObLI
HEHUTPAIIBHBIM WJIH CJIA00 MIETOYHBIM.

[Tpubasnstor 2 mia peaktuBa Heccnepa 100aBisitoT 00beM pacTBOpa B MEPHOM
KoJ0e BOJOM A0 METKHM, XOpOouIo IMepeMemuBalT u uepe3 10 MUHYT
KOJIODUMETPUPYIOT C TIOMOLIBI0 (POTOIIEKTPOKOJIOPUMETPA, HCIONb3Ysl CUHUU
cBeTOPmIbTp ¢ AIUHHON BOJHBI 400-425 HM.

Conepkanue a30Ta pacCUUTHIBAIOT B MUJLIMTpaMMax Ha 10 T OYBEI:

N=(C*V*100) / (r*Vv1),

rae C - KOHIIGHTpalus BEIIECTBA, HAWJICHHAs MO KaJIMOPOBOYHOMY Tpa-
buky; V - o6mmii 06bem pumnbTpara /250 mit; V1 - 00beM B34TOM aIMKBOTHI/ SMIT; T -
HABECKa MMOYBHI, B35ITasd HA aHAJIH3.
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JlabopaTtopnas paGora Ne4.
OIIPEJAEJIEHME AMMUAYHOI'O A3OTA (9 uacos)

AMMUayHbIil a30T u3BIEKYT U3 MmouBbl 2% pactBopoM KCL.B BbITsKKY
NepexoqUT aMMOHHM, HAXOIAIIUMNACA B OOMEHHOM COCTOSIHUM ,a TaKK€ aMMOHHUU
pPAaCTBOPUMBIX B BOJI€ aMMOHUMHBIX coJieil. [Tockoibky AMOHUI paCTBOPUMBIX COJIEH
COCTAaBJISIET JIMIIIb HAUOOJBIIYI0, YaCTh a30Ta, MEPEXOMAIINIO B COJEBYIO BBITSKKY,
CUMTAIOT 3TOT METOJ ONpeieTIeHUsI OOMEHHOTO aMMOHHSI.

PesynbpraThl ompeneneHuss OOMEHHOIO AaMMOHHMS CIYXKaT IOKa3aTeJaeM
00€eCIIeYeHHOCTH MT0YB aMMHUAYHBIM a30TOM.

XoJa aHanu3a

bepyt 10-20 r mo4BeI, pacTepTON M NPOIYLIEHHON YE€pPE3 CUTO C JuamMeTpom 1
MM, U TOMEMIalT B Koja0y emkocthio 500 mut. IlpwimBaror k HaBecke moyBbl 10-
KpatHoe KoinnuecTBO 2% pactBopa KC1 , mpuroToBieHHOro Ha 6€3aMMHAYHOM BOJE.
Konly BcTpsixuBaroT 5 MUH U OCTaBIAIOT CTOSTh 18-20 4. J[muTenbHOE OTCTauBaHKe
MO’KHO 3aMEHHUTh YaCOBBIM B30aJIThIBAHUE.

[lonroraBnuBalOT BOPOHKY CO CKJIAQ4aTbiM O€3BOJIBHBIM (WIBTPOM U
PO UIBTPOBBIBAIOT BBITSIKKY.

[Ipexne yem npuctynuTh K onpeneneHuto NH4, UCOBITBIBAIOT coleprKaHue
€ro B HCCIenyeMOW BBITSDKKE. JlJig 3TOro B MpOOMPKY MOMEHIAIOT 5 MII BBITSKKH,
NpuOaBIAIOT 2 Kalljd CEerHEeTOBOM coinu u 2 kamnu peaktuBa Heccnepa. Ecnu
aMMOHHSI TaK MHOTO, YTO BBIJEISETCA OCAJO0K WJIM PacTBOp MOdy4yaeTcs Oypo-
YKENTBIM, BBITSKKY CIEAyeT pa30aBUTh /3alMcaB BEJIMYMHY pa30aBieHUs/ U CHOBa
poBecTH ucnblTaHue. OKpacka 10JKHA ObITh YMCTO-KENTOM, CBETIIOTO OTTEHKA.

B 3aBucumoctu ot coaepxkanusi NH4 Gepyt 5, 10, 20 vm 40 MJ1 BBITSKKH,
NOMEIIAIOT B MEPHYI Koyi0y emkocThio 100 M, mpubaBisior 2 Ml pacTBOpa
CErHETOBOM COJIM M XOPOILO NepeMelnBatoT. Pa30aBigioT TUCTUIIMPOBAHHON BOAOU
10 oovema npumepHo 80-90 mu u mpubasistor 2 M peaktuBa Heccnepa, noBoasT
pacTBOpbI 10 MeTKU. OKpallleHHbIe pacTBOPbI (POTOKOIOPUMETPUPYIOT.

JlaGoparopHasi pabGora NeS.
OIMPEAEJIEHME HUTPATHOI'O A3OTA JJUCYJIbB®@ODPEHOJIOBBIM METO/IOM (9 wacoB)

HutpaTtel npucyrcTByeT B mOYBaxX B BHIE BOJOPACTBOPUMBIX coseu. s
W3BJICYEHUS WX NPUMEHSET BOAHBIE WIIM COJIEBBIE BBITSKKU. Jlyumie u3BIEKaTh
HUTpaThl U3 MOYBBI pacTBOpoM k2S04 ?duibTpaThl Moiy4aroTCs HpPO3payHbIM /
MoYBa HE JUCIIEPrUpyeTcs /.

OmnpeneneHre HUTPATOB MPOBOJAT IUCYIbPOPEHOIOBEIM METOAOM, B OCHOBE
KOTOPOTO JIE)KHUT PEAKLINSA:

3 HNO3+C6H30OH(HS03) 2 — C6H20H(N02) 3 +2 H2SO3 + H20

nucyibdodeHonoBasi- TMKPUHOBAsE KUCIOTA KHCJIOTa

C6H20H (NO2)3 _NaOH — c6H2(NO2)30Na+H20

MUKPAT HATPUS
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B pesymbrare 00pasyercss HUTPONPOAYKT - COJIb THKPUHOBOW KHCIIOTHI
/MUKpAT HATPHUs/, OKPALTMBABIINMA PACTBOP B KEATHINA 1IBET. NHTEHCUBHOCTh OKPACKH
3aBUCHT OT COJECPKaHMS HUTPATHOTO a30Ta B MOYBE.

Monsipabiii koaduiineHT noramenus 3toro pacrsopa E=10000 npu pmmHe
BOoJIHBI /| = 410 HM nmoaguuHsAETCS 3aKOHY bepa npu koHneHTpanuax 10 12 mr Ha 1 1
pacTtBopa.

ConepxaHue HUTPATOB XapaKTEPHU3yeT OOECIEYEHHOCTh MOYB MHUHEPAIbHBIM
a30TOM, a TakKXKe CTENEHb BBIPAXKEHHOCTH IIpollecca HUTPpUPUKALUU, TO €CTh
OMOJIOTMYECKOTO  OKHCIICHHUSI ~ aMMHaka,  a30TOCOJCpKAIUX  OPraHUYECKU
COECIMHEHU.

Xon aHamuza

20-10 T moYBBI, pacTepTOl M MPOMYIIEHHOW Yepe3 CUTO C JUaMeTpoM | MM,
noMmemaeT B Koyly, nmpuimBaeT S-kpatHoe kommdecTBo 0,05% pactBopa K2$04 u
B30AJITHIBACT 3 MUH.

B 3aBucMMOCTH OT OXHJIa€MOTO COJEpXaHUsi HUTpAaToB OepyT 5-50 wmu
dbunpTpata u nomemaer B (aphopoByI0 4YalledyKy COOTBETCTBYIIET0 oObeMa U
BBITIAPUBAET Ha BOJISTHON OaHe.

OnnoBpemMeHHO B (papPopoBbIX Haiikax BeimapuBaeT 10-20 M1 3TaJIOHHOTO
pactBopa. [locie BbIapuBaHusg CHUMAET YAIlIKK C CyXHM OCTaTKOM C ropsuei 6aHu
U JacT UM TMOJIHOCTBIO OxJaauThed. [lpunmuBaeT B Kaxayw dYamky no 1w
mucyib@odononoBoir  kucaoTel. CyXodM OCTaTOK TYATEIbHO PACTUPAIOT C
mucynbhodpaaasooii KMCIIOTOM cTeKIAHHBIM NMECTUKOM. PacTupanue clemyer
MPOBOAUTH HO TOJIBKO Ha CEpPEMHE YaIllKU HO U MO O0KaM ee. T/ie 0cajKka He BUIHO.
C TOro MOMeHTa CTEKJISTHHAS MaJl0YKa OCTAETCS B YaIllKe J0 KOHIA pabOTHI.

OcTtaBnsaroT yalky OTCTOATh 10 MUH, 3aTEM B KOXKAYIO U3 HUX MPUIIUIIAET IO
15 M3 AMCTWIIMPOBAHHOW BOABI TaK KaK MOXET OUTh pPa3OpbI3TMBAHHME IpU
HedTpanmzaiuu NaOH 6e3 Boapl/. O6bem H20 nomkeH OBIT OIMHAKOB BO BCEX
ciydasx. CMauuBarOT BOJIOM BCIO MOBEPXHOCTH YaIIeK YTOObI cOOpaTh BOE MPOAYKTHI
TUTPOBAHHSI.

Heiirpanusytor kucneiii pactBop 20%pactBopom NaOH wnmu KOH no
IICJIOYHON Pe aKIUU, TO €CTh JI0 JKEITOM OKpPacKu + eIie OAHY Karulo /U30BITOK
niesioun He Memaet/. OKpallleHHbIE PacTBOPHI MEPEIUBAIOT B MEPHBIE KOJOOYKU
eMkocThio 100 mur. OOMBIBHIOT 4YaIlledyKd BMECTE C TMOJOYKoHM 3- -4 paza
JTUCTUWITUPOBAHHOM BOJIOM, TPUCOCIUHSIIOT MPOMBIBHBIE BOAU K OCHOBHOMY
pacTtBopy B Kkoiyibax. JlOBOJSAT pacTBOp B KOJ0AaX AUCTUIUIMPOBAHHOW BOAOW 10
METKH, 3aKPBIBAIOT MPOOKON 1 MEPOMEIINBAIOT.

CpaBHeHHME OKpacoK Ha (POTOKOJOPUMOTpPE TMPOMU3BOIAT Cpa3y *Ke, TaK Kak
OKpaIleHHbIE TTOYBEHHBIC BBITSXKKU MTPU CTOSTHUW MEHSIIOT OKPACKY.

[Ipu (oTokoIOPUMETPUPOBAHUU TOJB3YIOTCSI CHUHUM CBETOPUIBTPOM C
obnacteio mpomyckanus 400-450 um. ConepxaHue HUTPATHOTO a30Ta BBIUUCISIOT B
Mr/100 T MOYBHI:

a*Ve100VNwMr/100 r m. »

r*V1.
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r7e a - KOHIEHTpAIMs BBITSKKA MO KaTuOpoBOYHOMY rpaduky; V - oOmmii
00beM BBITSDKKM; V 1 - 00beM aJIMKBOTHOM dYacTH; T' - HaBecka mmouBkl; 100 -
ko3 dunment nepecuera Ha 100 T MOYBHL.

3anacHOM ATaJlOHHBIA pacTBOP

bepyt 0,7216 r nepekpucTaiin3oBaHHOrO U BeICylIOHHOTO npu 105T KNO3.
MOMEIIAIOT B MEPHYIO KOJOY 1 1 U pacTBOPAIOT, 1OBOAIT 10 MeTkH. KoHleHTpanus
azota B 3ToM pactBope 0,1 mr B 1 mi. Ilpoumii pacTBop roToBsT pazOaBiieHHEM
OCHOBHOTO 3TasioHHOro pactBopa B 1C pa3. Konuenrpanus takoro pactsopa 0.01 mr
VB Ilwmmn

JlabopaTopHasi padora Ne6.

OIPEAEJIEHUE HUTPATHOI'O A3OTA IIOTEHIIUO-METPUUYECKUM
METOJIOM (9 gacoB)

[Ipunuun meroga. MeTo OCHOBaH Ha U3MEPEHUM aKTHUBHOCTH HUTPAT- MOHA
MOH-CEJIEKTUBHBIM 3JIEKTPOJOM a COJIEBOM cycIieH3uH 1% pacTBopa alroMOKaIuEBbIX
KBAaCLIOB IPU COOTHOIIEHHWH IOYBa:pacTBOp Kak 1:2,5, OnpuperneHre HUTPATHOTO
a30Ta BO3MOXHO Takxke U B cycrnen3uu 0,052 pactBopa K2SO4 npu cooTHOLIEHUH
MOYBHI K pacTBopy 1:2,5.

NoHOCaneKTUBHBIN 3JIEKTPOJ UCIOIB3YETCS NI ONPEACIICHUS HUTPATOB BO
BCEX II0YBAX, KPOME 3aCOJICHHBIX.

2.7. O6ecne4eHHOCTh MTOYB TOCTYIHBIM JUIsl TUTAaHUS PACTEHHUI a30TOM

JTOCTYIHBIMU JJIsl TUTAHUSI PACTEHUH SBJISIIOTCSI MUHEpaJIbHbIEC coeuHEeHUs N -
aMMMAYHbIEC COJTU U HUTPATHI.

ConepxaHrie aMMOHUIMHOTO U HUTPATHOTO a30Ta B MOYBE BECbMa JUHAMUYHO
Y BO MHOT'OM 3aBUCUT OT MUKpPOOHOJIOTHYECKOH nedarenbHocTH. [loaToMy cynuTh 00
00€eCIeYeHHOCTH MOYB a30TOM MO €IMHUYHOMY OIpEAENie HUIO HET BO3MOXHOCTU U
JIMIIb ONPEAEIICHHS B TEYEHHE BCEro BEreTallMOHHOTO NEPHO/a AAtOT MPEACTABICHHE
00 a30THOM PEKHUME TOYB.

OTuUM OO0BSICHSETCA TO, YTO IOKa3aTelld OOECIEeYEeHHOCTH IMOYB MO JAHHBIM
ONpEeNIeNICHHs] aMMHAYHOTO M HUTPATHOTO a3oTa OTCYTCTBYIOT. llokazarensimMu
00ECIIeYeHHOCTH TOYB a30TOM CIyXaT JaHHbIE, MOJIydaeMble IyTeM ONpEeesICHUs
a30Ta JErKOTUAPOIU3YEMbIX OPTaHUYECKUX COCAUHEHUN MOYBHI.

JlaGoparopHasi pabora Ne6.

OTPEEJIEHUE MUHEPAJIBHOT'O 1 OPTAHUUYECKOT'O ®OCDHOPA 1O
METO/]TY CAHJIEPCA U BIJIBSIMCA (9 uacos)

[punuun Metona. IlpokaneHHy0 1 HCXOIHYIO HAaBECKH MOYBBI 00pabaThIBAIOT
0,2 u pactBopom H2SO4. Tlo pasHoctu Mexay coxaepxkanueM (ochopa B
MPOKAJICHHOW HaBECKE M COACpPKAHUEM €ro a HMCXOAHOW HaBEeCKe OMpeNessioT
dbochop oprannueckuii: Popran.=Poom-Pvun

rae Pobu. - conepkanue ¢pocdopa B mpokaneHHo HaBecke; PMUH -

cojaepkanue ¢ochopa 0 UCXOTHON HABECKE.

Mertoa no3BoJisieT BhIACHATH 75-95% BanoBoro ¢pochope mouBklI.
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XoJx aHanu3a

1 r mouBb» mpocesHHON Yepe3 cuTo ¢ auameTpoM 0,25 Mm» MOMEmarT B
dbocdopHbI TUTEIb U TPOKAIUBAIOT 2-5 yaca Mpu TeMIiepaType

[locne »Toro mnpokaleHHYI0O HaBecKy 0e3 mnotepb mnepeHociaT B Konly
eMmkocThio 100 mut, 3amuBaroT 50 mut 0,2 H pactBope H2SO4 u B30anThiBaloT 2 4aca,
3aTeM HacTauBaroT 16-18 yacoB, GUIBTPYIOT Yyepe3 NpocTor HUIBTP.

OTnenpHyI0 HaBECKY MOYBHI 1 T /mpocessHHON uepe3 cuto ¢ auamerpom 0.25
MM/ TIOMeMaT B KO0y emkocThio 100 mur, 3ammBarot 50 mut 0,2 H pactBopa H2S04,
B30ANTHIBAIOT 2 Yaca, 3aTeM HacTauBaioT 16- 18 4acoB U QPUIBTPYIOT Yepe3 MpOCTOM
¢unbTp. bepyT anMKBOTHBIE YaCTH U3 OOOUX MOJIYYEHHBIX PACTBOPOB M TIOMEIIAIOT B
MepHbIE KOJIOBI eMKOCThIO 100 mit.

[Mpucrynator x HeWrpamusanuu u3osiTka H2$04 B pacrBope. [[nst 3Toro B
pPacTBOp U MPOMBIBHBIE BOJBI /00bEM HE JTOJKEH MpeBblmath 70-80 M1/ mpubaBisior
no karsiM 10% pactop //H40H no cnaboro mnoMyTHEHUS, UITU. 10 KEATOU OKPACKH,
ecM HeWTpanuzanuio npoBoauTh 1o d unu J3 - nquHuTpodeHosy. 3aTeM pacTBOp
oOecupeunBatoT, mnpubapisas no kamisim 10% HMON IlpunuBator B KOJOBI
JTUCTUIIUPOBAHHON BOABI 10 00beMa.80-90 mi, mobasisror 4 mia 2,5% pactBopa
MOJIMO/IEHOBOKHCIIOTO aMMOHMS, IIPUTOTOBJIEHHOTO HA CEPHOU KUCJIOTE, U TIIATEIHHO
nepeMemunBarT. BHocAT 3ateM B pacTBOp 6 Kamellb CBEXEIMPUTOTOBICHHOTO
XJIOpUJA OJIOBA, IOBOJSAT PACTBOP A0 METKU JUCTUIJIMPOBAHHOW BOJIOH, TIIATEIBHO
MEPEMENIMBAIOT M OCTaBISIIOT CTOSATh S5-10 mumH. CuHHSIE OKpacka pacTBoOpa
NOSIBJISIETCSL IOBOJIBHO OBICTPO, HO MakCHMMalbHasi MHTEHCUBHOCTh €€ HalJro/1aercs
yepe3 5-10 MmH, a 3aTeéM MHTEHCHBHOCTb OKpacku cHmkaercs. Doto-
KOJIODUMETPUPYIOT PACTBOP, UCHONB3YS CBETOQUIBTP C JUIMHHOW BOJHBI A = 725
HM. 3akoH bepa npuinoxum k koHueHTpauusm 10 6 mr P205 na 1 7.

Pa30aBnsitoT pacTBOpHI UCTHIUTMPOBAHHON BOAON puMepHO 10 oobema 80-90
M, mnpubapmstor 4 mi 2,5% MoIMOIEHOBOKHCIOTO aMMOHHUS W 6 Kameib
CBEKEMPUTOTOBJIEHHOTO XJIOpHUJAa OJ0Ba. PacTBOpBI TUaTENbHO MEPEMEIINBAIOT,
JOBOJIAT 10 METKHU U uepe3 5-10 mun porokosomumeTpupyroT. C mpubopa CHUMAIOT
3HAauYCHUE J| /ONTUYECKas TUIOTHOCTD.

KaTMOpOBOYHBIN TpaduK CTPOAT aHAIOTMYHO rpaduky Ha azor. ComepxaHue
dbocdopa paccunthiBaroT B Mr/100 T MOYBEHL.

P205=(a8v8100)\(rv)

I'me a-KoHILIEHTpalus BBITSDKKM MO KanuOpoBayHOMY rpaduky;V- o0beM
o01IeH BEITSHKKH; V1- 00beM aTMKBOTHOM YacTH; I' - HAaBeCKa

nouBbl; 100 - ko3 unuent nepecuera Ha 100 T MOYBHI.

JlabopaTopHasi padora Ne7

ONPEJEJIEHUE JIETKO PACTBOPUMBIX ®OCDPATOB B BBITAXKE KNPCAHOBA
(14 gacos)
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B BeITsKKEe KnpcaHoBa ompenesnsitoT cojepiKaHUe JOCTYIHBIX IS HMUTaHUS
pacTeHM JIETKOPAaCTBOPUMBIX (oCcPaTOB KHUCIBIX IOYB: IMOA30JIUCTBIX, JEPHOBO-
HOJI30JIMCTBIX, OYPBIX JIECHBIX U JIP.

®ocdarsr uzBnekaroT u3 mouBkl 0,2 H pactBopoM HCI npu oTHOIIEHNH TOYBBI
K pactBopy 1:5, MUHYTHOM B30aiThIBAHMM M 15-MUHYTHOM oOTcTauBaHuu. B
TOp(MSAHBIX TOPU30HTAX OTHOLIEHHE IMOYBBI K pacTBOpy paBHO 1:50. B BBITSDKKY
NEPEXOJAT MPEUMYILECTBEHHO (pocaThl Kanblus M MarHusi, a TakXke HEKoTopas
gacTh (pochaToB MOTYTOPHBIX OKHCIIOB.

Xo00 ananuza

5 r pactepToil u MPOCETHHON MOYBBI MOMEIIAIOT B KOOy eMKocThio 100 mi.,
npwimBatoT 25 mia 0,2 H pacTBOpa COJSIHOM KHUCJIOTHL. B30anTeIBaroT coaep:KUMOE
KoiObl 1 MuH, oTcTamBalOT 15 MHH M QUIBTPYIOT uyepe3 IUIOTHBIA 0e330JbHBIN
bunbTp.

bepyt nunerkoit 15 M npo3padnoro ¢puiabTpaTa, IOMEUIAIOT B MEPHYIO KOJIOY
emMKkocThio 100 mu1, pa30aBiiOT BOAON npuMepHO 10 06bema 80-90 M1 ¥ MpUIMBAIOT
4 mn 2,5% pactBopa MOIUOAEHOBOKUCIOINO aMMOHHMSI, 3aTEM MPUOABISAIOT 6 Kamelb
XJIOpUJa 0JI0Ba, MEPEMEIINBAIOT, JOBOAST PaCTBOPHI 10 METKH U 1O ucteueHuu 5-10
MUH (POTOKOJIOPUMETPUPYIOT.

JlaGopaTopnasi paGora Ne§
OINIPEAEJIEHME OBMEHHOI'O KAJINS (13 uacos)

[Ipu arpoHOMHMYECKON XapaKTEPUCTUKE TOYB ONpEeACNsoT Haubosee
JOCTYIHYIO0 pacTeHusiM (GopMmy Kaius. bosblnas 4acTh AOCTYMHOIO JJIS pacTeHUM
KaJIg HaxoJUTCd B OOMEHHOH (opMe B MOYBEHHOM IMOTJIOLIAIOIIEM KOMILIEKCE.
OOMEHHBIN KaJIMii U3BJICKAIOT M3 MOYBHI COJIEBBIMU BBITS)KKAMU, BBITECHSIS KAl U3
[IIIK noHoM aMMOHUs. B BBITS)KKM NEPEXOAUT HE TOJIBKO OOMEHHBIM Kalui, HO U
€ro  BOJIOPAaCTBOpPUMBIE  coeAuHEHMs. Kamuii B BBITSDKKaX — ONPEAEISIOT
MJIaMEHHO(POTOMETPUIECKUM METOIOM.

Xoo ananuza

bepyT 5 1 BO3QyIIHO-CyXOM MTOYBBI, IPOCESTHHOW YEPE3 CUTO TUAMETPOM
1 MM, momemamT B KoJqOy u mpuiauBaioT S0 mi 1 H pacTBOpa YKCYCHOKHCIIOTO
ammonusi ¢ pH =7,0. B3banteiBaroT coaepkumoe B TeueHue 1 daca, GUIBTPYIOT
yepe3 ckiamuaTeiii  GuiabTp. B QuabTpare mnpoBOAST ONpENeNCHUE  KaJHs
MJIaMEHHO(POTOMETPUUECKUM METOJIOM.

JlaGopaTopnasi paGora Ne9
OINPEAEJIEHME BEJIKOBOI'O ABOTA B PACTEHUAX (13 gacos)
[MumeBass ¥ KOpMOBas IIEHHOCTh YpOXasih MHOTHX CEITbCKOXO3SHCTBEHHBIX
KyJbTYp OINpPEACNIeTCS COJAepKAaHUEM B HUX Oenka. 3epHOBBIC U 000O0BBIC KYJIBTYPHI

SIBJISFOTCSI OCHOBHBIM MCTOYHHKOM PAaCTUTEIHLHOTO OelKa. Conepxanue Oenka B
TOBApPHOM YacTU YpOXkKas y KaKIAOrO0 BHUJAA PACTCHUM SBISETCA BEIMYUHOU
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OTHOCUTEIHHO CTAaOWJIBHOW W OMPENENSeTCs TJIABHBIM 00pa3oM T'e€HETHYECKUMU
OCOOEHHOCTSIMU KYJIBTYPBI.

Onpenenenue colepkaHUsi M KadecTBa OEJIKOB B 3€pHE 3E€PHOBBIX
KyJIbTYp B HACTOSIIEE BpEMs SBISIETCS 00s3aTeNbHBIM IPU TMpPUEME Yypokas Ha
ayIeBaTOpax U rnepepadaThIBAIONINX 3€PHO MPEANPUATHSX.

Hpunyun memooa

Meton onpeneneHue OENKOBOTO a3oTa M OEJIKOB OCHOBaH Ha
CIIOCOOHOCTH OCJIKOBBIX MOJIEKYJT JCHATypUpPOBaTh M BHINAAAaTh B OCAIOK IO
BO3JCHCTBUEM HOHOB TSDKEJIBIX METAIUIOB, KUCIOM M IICJIOYHOM PEAKUUHU CPEHbl,
BBICOKOW TeMIlepaTypbl, CIHPTa, ameToHa ©u Jpyrux ¢(akTopoB. B OGeakoBbIX
MOJICKYJIaX TPOUCXOAAT W3MEHEHUS B TMOJUNCOTHAHBIX [EMSIX, OCIKd U3
PacCTBOPHUMBIX CTAHOBATCS HEPACTBOPUMBIMHU M TEPSIOT CBOM CBOMCcTBA. HebGenkoBbIe
a30TCcoJIepKalllie BEUIECTBA OCTAIOTCS B PACTBOPE U JIETKO YAAISAIOTCA (QUIbTpALIMEH
Y TIPOMBIBAHUEM.

KauectBeHHast peakiiusi TPOBOJUTCS C BBITCKAIOIMIUM W3 BOPOHKHU
¢mibTparom (peakiuu ¢ pactBopom BaCly) mo mcuesnoBenuss mytu. OTCyTCTBHE
MYTH B TipoOupke ¢ puiabTpaToM, Kyna godasineH BaCly, ykaspiBaeT He TO, 4TO BCe
OEJIKOBBIC a30TCOJIEP)KAHUE COETMHEHUE OTMBITHI U3 Ocajika Oelka, T.K. OHU UMEIOT
OJIMHAKOBYIO MOJIBU>KHOCTh C HOHAMHU CYJIb(}aTa, OTCYTCTBHE KOTOPOTO YKa3bIBAET Ha
MOJIHOTY OTMBIBAHUSI.

[To HMKEN3TOKEHHOMY METOAY OcaxaeHus OenkoB mpoBoautcsa CuSOq
B meiouHoi cpenae /CuSO4 * Cu(OH),/. Ocamok Oeilka OTMBIBAETCS OT HEOCITKOBBIX
Y PAaCTBOPUMBIX a30TCOAEPKAIIUX COCIMHEHUM M 030J5€TCS CEPHOM KHCIOTOM IO
Merony Keenpaans. OnpeneneHHoe KOJTUYECTBO a30Ta MEPECYUTHIBAECTCS HAa OEJIOK.

Xoo ananuza

a) Ha ananuTuueckux Becax OepyT HABECKY TOHKOU3MEIbUYEHHOU
pactutenbHor mpoOsr 0,2-0,5 T cemsH wim 1 r ceHa, GOTBBI, coyioMbl. HaBecky
MOMEIIAIDT B XMMHUYECKUW cTakaH eMKocThio 150-200 mi. B crakan ¢ HaBeckoi
npwimBaloT 50 M JUCTWJUIMPOBAHHOM BOJBI, TEPEMENIMBAIOT COJEPKUMOE
CTEKJISTHHOM TMaIOYKOM M CTaKaH CTaBAT HAa KUIIAILYIO BOJISHYIO OaHIO, 3aKpBHIBAIOT
€ro CTEKJIOM.

0) st KOHTPOJIS 32 TEMIIEPATYPO CTABAT Ha TY YK€ KHUIISIILYIO BOJSHYIO
OaHIO CTaKaH ¢ BOJOW U IPaTyCHUKOM.

B) Ilocne Toro kak Temmeparypa B crakaHe jgocturaer 60°C
npuOaBisAlOT B Hero 25 mi 6% pactBopa MEAHOrO KyIlopoca, a 3aTeM MpH
nepeMenIMBaHuu HEOONBIIUMHU TOPLUUSIMHU Tyna ke npuwimBatoT 25 miu. 1,25%
pactBopa menoun NaOH. OGpasyercs ocHOBHas coib cepHokucion meau / CuSO, *
Cu(OH)2/, xotopas u ocaxkmaeT Oeiku. BelmagaeT ocagok KOMILICKCA OEITKOBBIX
MoJteKysT 1 Mean. CTakaH C COIEPKUMBIM CTaBAT Ha OTCTaWBaHWE B TeueHue 1-1,5 4.
3atemM pacTBOpPHl PWIBTPYIOT Yepe3 CKIAMYAThlid IOTHBINA (UILTP. OUIBTPOBAHKE
MPOBOJAT MeTo/OM aekaHTaruu. Ocalok B cTakaHe M Ha (QUIBTPE HECKOJIBKO pa3
MIPOMBIBAI0 JUCTWIJIMPOBAHHOM TOpsSiYEd BOJOM, MOCTENEHHO MEPEHOCS OCaAOK Ha
bunpTp. 3aTeM ocamok 0e3 MOTeph /CHUMAas MPUKJICHBIINECS YaCTUYKH CO CTEHOK
CTakaHa KycoukamMu (UIbTpa/ MEepeHOCAT Ha (PHIBTP M MPOJOHKAIOT MPOMBIBAHUE
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rops;4e BOJOM [0 MCYE3HOBEHUS HMOHOB CEPHOM KHCJIOTBI B BBITEKAIOLIEM
¢dunerpate /peakuus ¢ BaCly/. [Tocie Toro, kak 0cagoK MOJHOCTHIO MPOMBIT, QUILTP
C BOPOHKOM BBICYIIMBAIOT B TepMocTaTte mpu Ttemneparype 50-60°C, 3arem
CKpPYUYMBAIOT TpyOOUKOH U momearoT B kKoia0y Kbenbaans. [Ipunuparot nuimaapom
10-15 mn xonnentpupoBanHoi H;SOs4 C pacTBOPEHHBIM CEJIEHOM U OCTOPOXKHO
MEePEMENINBAIOT COJIEP)KUMOE, CTapasch CMOYHUTH KHUCJIOTOM Bech ocaaok. Jlaiee
OCTaBJISIIOT Ha 5-6 4 JUIsi MEIJIEHHOTO B3aUMOJICUCTBUS KUCIOTHI U OCajika. 3aTeM B
konOy Kwenppans mnpunuBaroT uuinusiapom 1-2 mu 30% mnepekucu Boaopoa,
3aKpBIBAIOT KOJIOBI MPOOKaMU-XONOAMIBHUKAMHA W YCTAHABIMBAIOT MX HAa TOPSUYIO
ANIEKTPUYECKYI0 TUIMTKY. O3010T (QUIBTPEI € OcCaJKaMH TpHU MEIJICHHOM
KUTITYEHUH /C 3aKpBITOM MPOOKOW/ 10 MOJHOTO MpOCBeTiIeHUs kuinkoctu. [locme
3TOro Koj0y € pacTBOPOM OXJIAXIAIOT, OCTOPOXKHO NPUIMBAIOT B Hee 3-5 Mi
TUCTHJUTMPOBAHHONW BOJBI, CHOBA OXJIXJAIOT. 3aTe€M PpPacTBOpP 30JbI U3 KOJOBI
KOJIMYECTBEHHO /0e3 MOoTeph/ MEPEHOCAT B MEPHYI0 KOJOy eMKOCThio 250 ML
JloBomAT pacTtBOp B KOJOE JO METKM JUCTUUIMPOBAHHON BOJOW, TINATEIHHO
MEepPEeMENINBAIOT U OCTABISIOT Ha CIEAYIONIMN JeHb JJIS OTCTAauBaHUs. 3aTeM
HEUTpaIU3YIOT, Kak B JjalOoparopHoil ~ pabore 1O OIpEAETICHUIO
JETKOTHIPOJIU3YEMOr0 a30Ta.

r) OJHOBpPEMEHHO B CTEKJISHHBIH OIOKC OepyT 3T HCCIIeayeMoro
MaTtepuaa Jijisl ONpeAesIeHUs] THTPOCKOIMMYECKON BJIark U CyXOro BEIIeCTBa:

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

r7ie a — oTepsi B Bece, I; T — BO3MYIIHO- CyXas HaBecKa, T.

CremaTh KayeCTBEHHYH0 peakuuioo ¢ peaktuBoMm Heccmepa. B3dartb
anuKBOTY 2-5 wMi (B 3aBUcHMMOCTH OT oOkpacku). Omnpegenstor N Ha
(dhoTOKOTOpUMETDE.

Pacuem:

N% = (a*100)/(r*1000)*Kn20% , Tme a- KOHILEHTpalusi; I - HaBeckKa
COOTBETCTBYIOIIAs anukBote, r; 100 — pacuet Ha %; 1000 — nepeBog rpaMm B MT;
K =100/(100 —y) - rae y — coaepikaHnue TUTPOCKOITMYECKOM Biaru B %o.
PaccuuthiBaem HaBecky, I: 0,3 (HaBecka 3epHa)- 250 M,
Xr - 5 MJ1, OTKy1a X =0.3*5/250

JlabopaTopHas padora Ne 10

OITIPEJAEJIEHHUE JOCTYIIHOI'O JIA PACTEHUU KAJIMS B [TOYBAX
(14 gacos)

[To BHemHEMY BHUIYy MHUHEPAJIbHBIC yIOOPECHHUS TPYAHO OTIIMYWUTH OMHO OT
npyroro. Ilpu ynOBIETBOPUTEIILHOM XPaHEHUHM pa3HbIE YIOOPEHUS CTaHOBSTCS
BEChbMa CXOJIHBIMU MeXAy coOoi. UToObl m30exaTh OmMOOK MPHU HUCMHOJIb30BAHUU
yaoOpeHuil, HEOOXOJAMMO YMETh ONPEACIUTh C TOMOIIBI  MPOCTEHITUX
Ka4ueCTBEHHBIX PeaKIUii JIF000e MUHEPaATbHOE YI00pEHHUE.

[IpocThie MUHEpaJIbHBIE YIOOPEHUS IEISATCS Ha:
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- KPUCTALTUYECKHE — XOPOIIIO PACTBOPUMBIE B BOJIE /MOKHO ONPEICTUTh
BU3YaJIbHO/. DTO a30THBIC U KAJIMHHBIE YIOOpEHUS;

- aMopdHBbIE — TUIOXO PACTBOPUMBI B BOJIE€ — BU3YaJIbHO PACTBOPUMOCTD
UX HE OMpeIeNnsieTcs. DTO U3BECTKOBLIE U PocPopHbIE YI0OpEHUs.

4.1. Kpucrammueckue yao0peHus

A) Asotnbie yaoopenus: NHsNO3;, NH4Cl, (NH4)2,SO4, CO(NH2)2, Ca(NOs),,
KNOs. Dtr ynobpenus umerot cieayromuii Hadop nonos: NH+#, K+, Caz*, Na*, SO, >
, NOs -, CI-.

Houn NH4" onpenensercss mo 3amaxy — HOpH JCHCTBHHM Ha ymoOpeHHe
mesioubro; NH4NO3 + NaOH = NaNO; + NH3T + H,0.

Hon NO7; ycranaBiauBaeTcss ¢ TnoMolblo audenHuwnamuna. llpu
B3aMMOJICUCTBUM O0Opa3yeTcsl pacTBOpP CHHEro ImBeTa. TakuMm oOpa3oM, aMMHadHas
cenutpa onpenensercs: 1- nefictBuem NaOH, 2- neiictBuem nudeHnmamMuHa.

AsoTHble ynoopenust ¢ nonom NH, *

Ecnu HeT cuHero okpammBaHus, HO ecTh 3amax NH4*, To 3T0: 16O
(NH4)2S04, mu6o NH4Cl. Kak ux pacnosnats? [eiictBytor BaCl, u AgCl. Beimagaer
OeJbIil KPUCTAIUIMYECKUM 0CaI0K, 3HAYUT, CYIb(AaT aMMOHHUS MPU B3aUMOJCHCTBUU C
BaCl, maet Oemblii KpUCTAIIMYECKHIA OCAIOK.

Xnopua amMMoOHMS: Tpu J00aBIIEHMM HUTpaTa cepeOpa BbIManaeT Oelbli
CTYJIEHUCTBIN 0CaJIOK.

Takum 00pa3oM pacro3HarOTCs a30THBIE YAOOPEHUS C aMMHUAKOM.

AzotHbIe ynobpenus ¢ NO'3 —rpynmoit

Bce naroT cuHee okpamiMBaHue ¢ IUPEeHMIaMUHOM. Mexay co0oil oHu
paznuuatorcsa. Ca(NOs), — BembIXxuBaeT U OBICTPO CropaeT OCCIIBETHBIM IJIAMCHEM.
KNO; — BcmeixuBaeT W okpammBaeT mmiaams B ¢uoneTtoBbiii 1BerT. NaNO;z -
BCITBIXMBAET M OKPAIIMBACT IIaMs B JKEJITO-OpaHKEBbIN 1BET. U emie mpu aerdcTBun
Ha Ca(NO3); + 2NaOH « 2NaNO; + Ca(OH),| - obpa3syercs 6emnbiii ocagok. NaNOs;
1 KNO3; — ocagkoB He oOpa3syer.

ABOTHBIE Y/I0OpEHUS ¢ AMMHUHOTPYIIIION

CO(NH2)2 — wmoueBuHa — xopomio pactBopsercsi B Boge. C
MEPEUNCIICHHBIMU BBIIIE PEAKTUBAMH XapaKTEPHBIX PEaKkiuii He oOpasyerT.

CaCN2 — nmnanamMu| KaJIbIUsl — TOHKUH MOPOIIIOK TEMHO-CHHETO IBETA C
JIETKUM 3araxoM KepocuHa. B Boje HepacTBOpUM, HMMEET IIEIOYHYIO PEaKIIUIO.
[Topommok 3TOr0o ymoOpeHHs TpHW T00ABJICHHH pAacTBOpPa KHUCIOTHI BCKHIAET C
o0Opa30BaHUEM YEPHOM TMEHBI.

b) Kamuiinele  ymoOpeHus: KCI, K>SOy, K2S04*MgSOy,,
KCI*MgS04*3H:20.

Yare Bcero kKajauitHbIe yI0OPSHHUS UMEIOT PO30BYIO OKPACKY.

KCI — xyopua kamusi — poBHBIC KPYITHBIC KPUCTALIBI PO30BOIO I[BETA
WA MEJTKOKPUCTAIMYSCKUI OeIbIii MOPOIIOK ¢ cephiM oTTeHKOM. [IpucyrcrBue Cl
-310 peakiusa ¢ AGNO;z — Oenblii cTyAeHHUCTBIH ocamok. K' - okpamimBaeT ruiams B
(bHOIETOBBIN IIBET.
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Coue (MKCI * nNaCl) + KCI — otitmaaercst or KCI o BHenmHeMy BUy.
DTO cMeCh PO30BBIX KPUCTAUIOB ¢ Oeikamu /Oonee menkumu/. Kpome srtoro Na*
OKpAIllMBAET IJIaMs B >KEJITO-OPAHKEBBIN 1IBET.

K;SO, — Oenblit  KpUCTAUIMYECKUM TOpOIIOK. Pacmo3naercss 1o
npucyrcteuio SO4 2 nona ¢ Ba?*—BaS0O,| - Bemagaer B ocafgok. K okpammusaer
mams B (PUOJIETOBBIN IBET.

K2S0O,*MgSQO4 — kanumarue3usi — npubaBjieHUe IIEJI0YM — BBINAACT
ocanok. Mg(OH)2 — TBopoXHUCTBIH OembIii 0CaIOK.

KCI*MgS04*3H,0 — kaunut gaer peakiuio ¢ AGNOs;—AgCl — Genprit
cryaeHuctbii ocaok 1 ¢ NaOH—Mg(OH), — Genplii TBOPOXHBIH OCaNOK, U C
BaCl,—BaSO, — 6eblit MeTKOKPUCTAIUTHYSCKHAN 0CAJTOK.

4.2. Amopdubie ynodpeHus

B) ®ocdopubie ynoOpeHnus.

®ochopHbie ynoOpeHuss WM aMop(HbIe YI0OpEeHUS TOXKE JIETKO
PAacCMo3HAIOTCS 10 BHEITHEMY BUY U C TIOMOIIBIO MPOCTEHIIINX PEaKIIUi.

Bo-niepBbIX, OHU OUYEHB TJIOXO PACTBOPUMEI B BOJIE. 3aTe€M 00s3aTeIbHO
MPOBOJIAT PEAKIUIO ¢ KUCIOTOM. Jjist 3TOro Ha yJao0peHus KamaroT KUCIOTOM, Jaille
Bcero coyisiHou. Ecnm maTtepuan BCKHUMaeT, TO ATO JUMOO M3BECTKOBBIM MarepHall,
6o docdarnuiak, a1b0 ToMacuuiak. Bckumanue oOyCIOBIMBAETCS BBIJICICHUEM
yraekucioro raza. Ho ¢ocdopusie ynodpeHust j1erko OTIWYUTh OT M3BECTKOBOTO
Marepuana. M3BecTKOBblE MaTepuaabl UMEIOT OOBIYHO O€NBbIA W Cephli ILBET, a
docdar 1 TOMacILIaK TEMHO-CEPBIM, U OHU XapaKTEpPU3YIOTCA OOJbIIe 00bEeMHON
Maccol, yeM usBecTb. Takue QocdopHbie yaoOpeHuss kak ¢GochopHuTHAs MyKa,
cynepdocdar u npeuunuTaT oT MpuOaBICHUS KUCIOThl HE BCKUIIAOT.

[IpenunuraT npeacTaBiseT coO0M MOPOIIOK OEoro IBETa C CEPOBATHIM
orrenkoM. Ilpm noGaBnenun AQNOs; B pacTBOp mpenumuTara TMOCICTHUN Oymer
KENTETh, YTO CBHJIETEIBCTBYET O NPHUCYTCTBUM (OChATHBIX HOHOB B COCTaBE
ynoOpenuii. pH cpensl pacTBopa HeWTpaabHas.

Cymnepdocdar BwImyckaeTcss B THOPOMIKOBHAHOM  /MPOCTOM/ |
IpaHyJIMPOBAHHOM BHJE /TpocTod H ABOMHOM/. [lopomok wmMeer OemnbIil IIBET,
IpaHyJbl UMEIOT CBETJIO-CEephIii 11BeT. BomHas BHITsSDKKa cynepdocdara OBICTPO
XKenTeeT MpHu npuoOaBieHUH Heckonbkux kKamenb AQGNO;z. pH BOIHON BBITSIKKH —
KHCTIas.

[Tpu nob6aenennn BaCl k BeITsDKKE mpocToro cymnepdocdara Bbnagaet
OeJIbIil KPUCTAIUNTMYECKUM 0CaZloK Cylb(dara Oapusi. ITO yKa3bIBaeT HA MPUCYTCTBUE B
coctaBe mpoctoro cynepdocdara rtumnca. BoJHyl0 BBITSIKKY U3 MOPOCTOTO
cynepdocdara mosydaroT ciaeayronmM oopazoM. B mpoOupky nomemniaroT mpuMepHo
1 T nopomika cynepdocdara /mpeaBapUTEILHO PACTEPEB €0 B CTYNKe/ U T00ABISIOT
15 w™n  guctwumpoBaHHOM — Bombl. ComepkuMoe  NMPOOHMPKH — TIIATEIIBHO
NMepeMENMBalOT B TEYEHHWE S5 MHUH TP OCTOPOKHOM HarpeBaHUU. 3aTeM
OTCTOSIBIIIYIOCS YacTh PAacTBOpa MEPEHOCAT B JPYTyI0 MPOOWPKY M MPUOABISIOT
HECKOJbKO  Kamenb  xyopuma Oapust /BaCly/. Bemaemmuii  ocamok  BaSO,
CBUJIETEIHCTBYET O MPUCYTCTBUH B YI0OPEHUU THIICA.
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dochoputHas MyKa — TSKEIBIM TOHKHH MOPOIIOK 3€MIIMCTO-TEMHO-
ceporo 1BeTa. BojaHas BBITSDKKA W3 yJOOpEHUU HE JAaeT HUKAKMX XapaKTEpPHBIX
peaKIui.

[opsiiok pacrio3HaHus yA0OpeHUM

1 sman pabomvl — pacmeopumocno

PaboTy HauMHAIOT ¢ BHUMATEJIBHOTO OCMOTpa yao0peHus. OnpenensroT
€ro 3amax, IBET, Xapakrep kpuctawoB. 3areM 0,5-1 r ynoOpeHus moMemiaroT B
YUCTYIO CYXYyI0 MpOOUpPKY /WM XUMHYECKUW cTakaH/, AobaBmstor 15-20 Mo
TUCTUIUTAPOBAaHHOW BOABI. COMEpPKMMOE XOPOIIO NMEPEMENIUBAIOT U HAOIIOIAI0T 32
pPacTBOPUMOCTHIO yAOOpeHUs. BHemHuii Bua yaoOpeHHs, €ro pacTBOPUMOCTH H
JpyTYe MPU3HAKU 3alKUCHIBAIOT B TAOJUILY:

@dopma 3amUCH pe3yNbTaTOB HAOMIOJEHUI MpU pacrno3HAHUM YAOOPEHUU IO
Kaue€CTBCHHBIM PEAKIIUSIM

Ne Buemn | PactBopum | Peakuu | Peakum | Peakuus ¢ | Peakuusi ¢ | OtHO- Ha3Ban
ymo0- Wi BU | OCTh B BOZIE | 51 CO ac AgNQO3, mudeHuam | meHne K | ue, coc-
peHus U 3amax HIeJIoY | XJIOpH[ | COISI-HOH | MHOM pac- TaB,
bIO oM KHCJIO- KaJIcH- ¢op-

Oapust u | TOH HOMY Myna

yK-Cyc- yTII0

HOH

KHCJIOT

ol

Ecnu ynobpenue pacTBOpUIIOCH MOJHOCTHIO WM OOJIbLIE MOJIOBUHBI OT
B3SITOTO KOJHMYECTBA, TO PACTBOP €ro MOPOBHY pPAa3lMBAIOT B YETHIPE UHCTHIC
npoOUpKHU /CTakaH/, KOTOpPbIE HMCHOJIB3YIOT ISl PEaKIUUd CO IIEI0Ybl0, XJIOPUIAOM
Oapus, a30THOKUCIBIM cepedpoM U AUPEHUTAMUHOM.

Il sman pabomwvr — xumuuecxkue peaxyuu

I npobuprxa — peakuus co menoubto /NaOH/ - auarHocThka Tpymimmbl
NH*s.  NH¥; + NaOH=NH37 - cunpHbIi 3anax aMmMHaKa.

2 npobupxa — peakuus ¢ BaCl, — muarnoctuka nona SO,

SO, + Ba*>—BaS0y| - Menkuii, Oeblii KpUCTAIIMIECKUH OCAIOK.

3 npobupka — peaxiyst ¢ AQNO3 — nuarnoctuka nona Cl- u H,PO 4.

Cl- + Ag* —AgCI — OeJblii TBOPOKHBIH OCATOK.

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

4 npobupka — peakius ¢ audeHuIaMuHoM — nquarHoctuka nona NOj -
oOpa3yercsi CHHEE OKpaIllMBaHUE PacTBOpa.

Il oman pabomur — nosedenue yoobpenuti 6 niamenu

Ha packaneHHbIIl yroib HachIAlOT HEMHOTO CyXOTO yIOOpeHus u
HAOMIOAIOT 32 XapaKTepOM CTOpaHUs, I[BETOM IUIAMEHH U JIbIMa, €T0 3alaxoM U
OCTaTKOM TIOCJI€ CTOpPaHHUsI.

Ca(NOg3); — BcibIxMBaeT U OBICTPO CropaeT OECIBETHBIM TUIAMEHEM.

KNO;— BciibIXuBaeT U OKpalmBaeT miaMs B (UOJIETOBBIN IBET.

NaNO; — BCIIBIXMBAET M OKPAIIUBAET IJIaMsl B KEITO-OPAHKEBBIN IBET.

(NH4)2SO4 - NH4Cl — imaBuTCst ¥ ABIMHT.

IV sman pabomwl — ouacnocmuka ciosxicHvIx YOobperuil
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['paHynbl CIOXHBIX YAOOpPEHMI dYalie BCEro HMMEIOT Pa3HOLBETHYIO
okpacky. llepen mnpoBeneHHMEM COOTBETCTBYIOUIMX PpEAKUUN HX TIIATEIBHO
pactupatoT B (apdopoBoil yamke. 3atem | r ynoOpeHHs pacTBOpAOT B 15 mi
JUCTUUINPOBAHHOW BOJBI IIPU IOJOTPEBAHMM M TINATEIBHOM IIEPEMEIIMBAHUU B
TedeHue 5 MUH. Jlanee pacTBOp pa3nMuBarOT B 5 IPOOUPOK.

4 npooupxu — peakuun ¢ NaOH, BaCl,, AgNO; u nudennnamuroM
OIMCAaHBI BBIIIE, B JUATHOCTUKE MPOCTHIX yI00pEHUI.

IIpobupka 5 — peakuus ¢ peakTuBoM bapTtoHa — nauarHoctuka ¢gocdar
MOHA — PaCTBOP OKPAIIMBAETCS B KEITO-OPAHKEBBIN 1[BET.

B npuHuMne Bce omnMcaHHbIE ONEpald, TO €CTh PacCTBOPHUMOCTb,
XUMUYECKHE PpEAKUUU M TOBEACHUE B IUIAMEHU MPOBOAATCS AHATOTHYHO
JUArHOCTUKE MPOCTBIX yIOOPEHUH.

B cembckOM  XO3fMCTBE  MCHOJIB3YIOTCS  CIIEAYIOIIHME  CIIOXKHBIE
ynoopenus: HuTpodocka, HuTpoammodocka, HUTpopoc, HuUTpoammodoc, aMMmooc.

3aaHus I CaMOCTOATEIbHON Pad0ThI

CamocrosiTenbHas padoTa 1o JUCUUIUIMHE TPELyCMOTPEeHa pabouuM y4eOHbIM
IUIAHOM B 00beM 122 akageMHUUECKAX YaCOB.

CamocrostebHass padora Nel. IloaroroButrs aBa pedepara 1o
NpeJIOKeHHBIM TeMAaTHKAM.

Tpebosarnusi:

1. OsHakoMUTCS U NPOAHAIM3UPOBATH JIUTEPATYPHbIE HCTOUYHUKHU IO
BBIOpAHHOM TEMaTHUKE.

2. O3HAKOMHUTCS U MMOATOTOBUTH pedepar COrIacHO TpeOOBaHHSIM U TpaBUIIaM
o opMIICHHUSI.

I1l. YYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTbBI OBYYAIOLIUXCHA

VY4ebHo-MeToIMIeCcKOoe oOecrieueHue CaMOCTOSITEIILHOM paboThI
OOy4JarouXcs Mo AUCITUTUTHHE BKITIOYAET B CEOS:

- MIaH-rpaUK BBIIOJHEHHUS CAaMOCTOSITEILHOM padOThI MO JAMCIMILIAHE, B
TOM YHCJIC TPUMEPHBbIC HOPMBI BPEMEHHU Ha BBIITOJIHEHUE 110 KaXKIOMY 3a1aHHIO;

- TpeOOBaHHS K  NPEJACTABICHUIO ©  OPOPMIICHHIO  PE3yJIbTATOB
CaMOCTOATENbHON pabOThI;

- KpUTEPHUH OIICHKH BBIITOJIHCHUS CAMOCTOSTSIIBHON paOOTHI.

Ilinan-rpadguk BbINOJHEHHSI CAMOCTOSITEIbHOI PadoThl 0 AUCHUILINHE

23



Ne Jarta/cpoknu Bun camocTosiTenbHOI IIpumepHEbIe ®opMa KOHTPOJISI
n/n BBITIOJTHEHUS padoThI HOPMBbI
BpeMeHHU Ha
BbINOJTHEHHE

1 | B Teuenne cemectpa | CamocTosTenpHas paboTa 12 gacos Pedepar (ITP-4)
Ne 1

2 | B Teuenne cemectpa | CamocrosarensHas pabota | 12 gacos Pedepar (ITP-4)
No 1

3 | B reuenne cemectpa | CamocrositenpHas —padota | 12 gacos Pedepar (ITP-4)
Ne 1

4 | B teuenne cemectpa | CamocrositenpHass pabota | 12 wacos Pedepar (ITP-4)
No 1

5 | B reuenue cemectpa | CamocrosrensHass pabota | 12 gacoB Pedepar (ITP-4)
Ne 1

6 | B Teuenne cemectpa | CamocrosarensHast pabota | 12 gacos Pedepar (ITP-4)
No 1

7 | B reuenne cemectpa | CamocrositensHas pabota | 12 gacos Pedepar (ITP-4)
Ne 1

8 | B Teuenue cemectpa | CamocrosarensHas pabota | 12 gacos Pedepar (ITP-4)
No 1

9 | B reuenne cemectpa | CamocrositensHas pabota | 13 gacos Pedepar (ITP-4)
Ne 1

10 | B teuenue cemectpa | CamocrtositenpHass pabota | 13 wacos Pedepar (ITP-4)
No 1

HWroro: 122 gacos

PexoMeHIaluM M0 CAMOCTOSTEJIbHOM padoTe CTYAeHTOB

lInanuposanue u opeanusayusi 6pemeHu, OMmMBEeOeHHO20 HA BbINOJHEHUE
3Q0aHULL CaMOCMOAMeNbHOU pabomul.

N3yunB rpaduk BBHITIOTHEHUS CAMOCTOSTENLHBIX PaboT, CleAyeT MPaBUIbHO €€
OpraHM30BaTh. PeKOMEHIyeTCs] M3Y4YHTh CTPYKTYPY KaXKIOTO 3aJaHus, O0paThUTh
BHMMaHUE Ha TpapuK BBINOJIHEHUS pPabdOT, OTYETHOCTh MO KaXKIOMY 3aJaHHUIO
IPEIOCTABIISECTCS B MOCIEIHIO HENEo corjiacHo rpaguky. OOpatuTh BHUMAaHUE,
YTO UTOTU CaMOCTOSITENIbHOIN pabOThI BIUSIOT HA OKOHYATEIbHYIO OLIEHKY IO UTOTaM
OCBOEHUS YYEOHOHN AUCUHUIUIMHBI.

Paboma ¢ numepamypoii.

[Ipu BeIMOSHEHUM psga 3agaHuil TpeOyeTcs paldoTaTh C JIUTEPATYpOH.
PexoMeHayeTcsi MCMONb30BaTh pa3iMdHbIE BO3MOKHOCTH pPaOOTHI C JINTEPATYpPOM:
¢dounsl HayuHou OubOmmoreku JBOY (http://www.dvfu.ru/library/) u nppyrux
BEIYLUIMX BY30B CTpaHbl, a TakXKe JOCTYMHBIX JJIi HCIOJb30BaHUS HAy4YHO-
OMOTMOTEUHBIX CUCTEM.

VYueOHas muTeparypa noapasesisiercs Ha:

- yueOHble u3naHus (y4yeOHUKH, ydeOHble TOCOOMS, TEKCThl JIEKIHil), B
KOTOPBIX COJCPXKUTCS HamOoyiee MOJHOE CHCTEMHOE W3JIOKEHWE JMCUIUTLIIMHBI WIIH
KaKOro-TO €€ pa3zena;

- CTPAaBOYHUKH, CIIOBAPU U SHIUKIONEINU — WU3JIaHUs, COMEpIKalIue KpaTKue
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CBEJICHUS HAYYHOTO WM TPUKIATHOTO XapakTepa, HE NpeIHAa3HAUYCHHBIC IS
CIUTOITHOTO YTCHHS. VX IeNh — BO3MOXHOCTh OBICTPOTO IOJIYYCHHS CaMbIX OOIIHMX
IIPE/ICTABIICHUH O TIpeIMETE.

CyIIecTBYIOT JIBa MET0/1a paOOTHI HaJT NCTOYHHKAMMU:

— CIUIONTHOE YTeHHUE 00s3aTENHHO MPU U3yUYCHUN YUCOHHKA, TJIaB MOHOTpahuu
WIM CTaThbU, TO €CTh TOT0, YTO WMeeT ydyeOHoe 3HaueHme. Kak mpaBmiio, 3mech
TpeOyeTCss MOBTOPHOE YTEHHE, /I TOTO0 YTOOBI MOHATH HamucaHHoe. CtapaiTech
IpU CIUIOITHOM YTCHWH HE TMPOMYCKaTh KOMMEHTApUHU, CHOCKH, CIPAaBOYHBIC
MaTepHaJbl, TaKk KaKk OHU IPETHAa3HAYCHBI JUIS TIOSICHCHUI ¥ TIOMOITU. AHATU3UPYHTE
PUCYHKHU (KapThl, JUArpaMMBbl, rpaduKu), cTapaiTech MOHATh, KAKWE TCHACHIIUU U
3aKOHOMEPHOCTH OHH OTPaXKaloT;

— METO]T BRIOOPOYHOTO YTEHUS JOTOIHAET CIUIONTHOE YTEHUE; OH MPUMEHSICTCS
JUTSI TIONCKOB JTOTIOJTHUTEIBHBIX, YTOUHSIONTUX HEOOXOAMMBIX CBEJCHUHN B CIIOBApPSX,
SHITUKIIOTICANSIX, HWHBIX CIPABOYHBIX WM3JAAaHUSAX. OTOT METOJ KpaiHe BaKeH
JUSIIOBTOPEHUST M3YyYEHHOTO W €ro 3aKpeIuIeHHs, OCOOCHHO MpH TOATOTOBKE K
3a4ery.

JInst Toro 4ToOBI KaXXIbIi METOJ MpHHEC HauOONbIUi PekT, He0OX0TUMO
(bUKCHPOBaTh BCE BaKHBbIE MOMEHTHI, CBSI3aHHBIC ¢ HHTEpecyroliei Bac Temoii.

MeToanyeckue pPeKOMEHJAUMHM 10  BBINOJHCHUIO 3aJaHMH I
CaMOCTOAITE/IbHOM PA0OTHI U KPUTEPHUHU OLICHKH.

Crpykrypa pedepara

Pedepar mnpencrtaBisioTcs B ANEKTPOHHOM (opme, MOATOTOBIEHHBIE Kak
TEKCTOBbIE JTOKYMEHTHI B penaktope MSWord. Pedepar nomxen ObiTh odopmiieH
corjacHo TpeboBaHUAM: B epByto odepenb 310 [OCT 7.32-2001 («Otuer o Hay4dHO-
uccnenoBarenbekoit padore. Takxe mountaiite ['OCTr (I'OCTy 7.80-2000 u 7.82-
2001), xacaroruecs oopmieHus OUOInOrpaPuIECKuX CIIUCKOB.

Pedepar nmomxkeH ObITh 0000MmMIAOIUM JOKYMEHTOM, BKIIIOYaTh BCIHO
uHpopMaruio. CTpyKTypHO pedepaT KOMILIEKTYETCs 10 CIEAYIOLIEH cXeMe:

TutyneHBI JHUCT — o0Os3aTeNbHAs KOMIIOHEHTA OT4YeTa, TepBas CTpaHHIla
oTuYeTa, MO0 MPUHATON 71 JabopaTOpHBIX padoT Gopme (TUTYJIbHBINA JUCT OTYETa
JIOJDKEH pa3MenaThesi B 001meM (aiisie, T/ie mpeACTaBIeH TEKCT OTUYETA);

OcHOBHass 4YacTh — MaTepualbl BBITIOJHEHUS 3a/laHuid, pa30WBaeTCA II0
pyOpHKaM, COOTBETCTBYIOIIMX 3aJaHUSIM PaOOTHI, C HUEPAPXUUECKON CTPYKTYPOW:
MYHKTHI — TTOAIMYHKTHI U T. II.

PexomennmyeTcsi B OCHOBHOM 4acTH pedepaTa 3arojloBKH pyoOpuk (moapyOpuk)
naBaTh Hcxoas w3 GOPMYIMPOBOK  3aJaHuid, B (opMe OTTIaroJIbHBIX
CYIIECTBUTENbHBIX;
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BriBoger — oOsi3aTenpHasi KOMIIOHEHTAa OTYETa, COACPKUT 00oO0IIaronme
BBIBOJIBI 110 paboTe (Kakue 3aJlayd PelleHbl, OIEHKA Pe3ylbTaTOB, YTO OCBOEHO IMpHU
BBITIOJTHEHUU PA0OTHI);

Cnucok nurepatypbl — 00si3aTeIbHasi KOMIIOHEHTa OT4YeTa, C HOBOM CTpaHMUIIbI,
COJIEP)KUT CIUCOK HWCTOYHUKOB, HCIIOJIb30BAHHBIX TIPU BBIMIOJIHEHUH PaOOTHI,
BKJIIOYAs] DJICKTPOHHBIE HCTOYHUKHM (CHHCOK HYMEPOBAHHBIA, B COOTBETCTBUU C
MpaBUJIaMH ONKCaHusl Oubamorpadum).

Od¢opmaenue pedepara

HeoOxomumo oOpaTuTh BHUMAHUE Ha CIEAYIOIIUE aCMEKThl B OPOPMIICHUU
OTYETOB padoT:

- Ha0Op TEKCTa;

- CTPYKTYpUpOBaHUE pabOTHI;

- odopmieHre 3arojlOBKOB BCEX BHUAOB (PyOpUK-MOAPYOPHK-ITYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJUII, TPUIIOKEHU );

- ohopMIIeHHE TTEPEUHUCIICHU (CITUCKOB ¢ HyMEpaIueil Wik MapKUpOBKOH );

- ohopmIleHHE TaOIIHII;

- ohopmIleHHE WLTIOCTpanuii (rpaduku, pucyHkH, potorpaduu, CXeMbi);

- Ha0op U oopMIIEHHE MAaTEMAaTUYECKUX BbIpakeHui (hopmymn);

- odopMmIIeHHE CIIMCKOB JUTepaTyphl (OmOnuorpaduueckux OmucaHui) U
CCBUIOK Ha UCTOYHHUKH, IIMTUPOBAHUS.

HaGop Tekcta ocymecTBisieTcsl Ha KOMIIBIOTEpE, B COOTBETCTBHH CO
CIIEYIOIIMMHU TPEOOBAHHSIMH:

reyath — Ha OJTHOM CTOpOHE JincTa Oenoit Oymaru gpopmara A4 (pazmep 210 Ha
297 mm.);

MHTEPBAJI MEXKCTPOYHBIN — MOJYyTOPHBIN;

mpudT — Times New Roman;

pasmep mpudTa - 14 nT., B TOM YUCJE B 3ar0J0BKax (B TaOIMIAX JOMYCKAeTCs
10-12 nt.);

BBIPABHUBAHUE TEKCTA — «I10 MTUPUHEY;

MOJISE CTPAHUIIHI - JeBoe — 25-30 MMm., mpaBoe — 10 MMm., BepxHee u HikHee — 20
MM.;

HyMepalusi CTPaHHI] — B MPABOM HUIKHEM YTIIy CTPAHUIbI (JJI1 CTpaHHI] C
KHW)KHOM OpUEHTAIIUEH), CKBO3HAs, OT TUTYJIBHOIO JIMCTA JIO MOCJIEAHEH CTpaHUIIbI,
apabckumu 1udpamu (IepBOM CTpaHUIIEH CUMTAETCS TUTYJbHBINA JIUCT, HA KOTOPOM
HOMEp HE CTaBUTHCSA, Ha CIEAYIOUIEH CTpaHUIle MPOCTABISAETCS UPpa «2» U T. 1I.).

PEXXUM aBTOMATHYECKOTO TIEPEHOCA CJIOB, 32 HCKIIOYEHUEM TUTYJILHOTO JIHCTA
M 3aroJIOBKOB BCEX YPOBHEH (MEpEHOC CIIOB Il OTACIBHOTO ab3ama OJIOKHpyeTcs
cpencrBamu MSWord ¢ nmomoiibio koMan bl «@opMat» — ad3al] npu BeIOOpE OMIIMU
«3ampeTUTh ABTOMATUYECKHI TEPEHOC CIIOBY).

Ecnmu pucyHok wnm Tabnuiia pa3mernieHsl Ha Jgucte ¢Gopmara Oonbiie A4, ux
CIEIyeT Y4YWTHIBATh KaK OAHY CTpaHuily. Homep cTpaHUIBI B AITHX CIydasx
JIOTTYCKaeTCsl HE MPOCTABJIATh.

Cnucok nuTepaTypbl U BCe TMPUIOKEHHUS BKIIFOYAIOTCS B OOIIYI0 B CKBO3HYIO
HYMEPAIWIO CTPAHUI] PaOOTHI.
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Kpumepuu OUEHKU.

Onenka TpebdoBanus

«3aumeno» CryneHT BHajeeT HaBbIKAMU CaMOCTOSITENBHONM pabOThl MO TeMme
UCCIIeIOBaHMs, pedepupoBaTh JHUTEPATypHBbIE WCTOYHHKH, METOAAMU
aHaJIM3a TEOPETUYECKHX W/WIM TNPAKTUYECKUX acCHEKTOB H3ydaeMoun
obsacTu. Dcce XapaKTEepU3yeTCsl CMBICIOBOM 1EJIBHOCTHIO, CBA3HOCTBIO U
MOCNEAOBATENbHOCTRI0  U3NOKeHus.  CTymeHT  ymeeT  0000marth
dakTHuecKuii Marepuan, JAe’aTh CaMOCTOSATENbHBIE BBIBOABL Pabora
COOTBETCTBYET TPEOOBAHUSM U BBIIIOJIHEHA B YCTAHOBIIEHHBIE CPOKH.

«He 3aumeno» | He packpbiTa CTpyKTypa M TEOpEeTHYecKasi COCTaBistonas TeMbl. CTyieHT
He ymeeT 0000miaTh (hakKTHUECKU MaTepuall, J1elaTh CaMOCTOSITEIbHBIC
BBIBOIbI, HE BJIaJICET HABBIKOM pe(epupoBaTh JTUTEPATYPHBIC MUCTOYHUKH.
Dcce He BBINOJIHEHO.

MeToaudeckue yKa3aHus K CaMOCTOSAITEJILHOM padoTe

1. BHuMarenpHO  BBICIyIIAWTE WIM [OPOYUTAUTE TEMY W ILENH
CaMOCTOATENbHON pabOTHI.

2. BHuMarenpHO mIpoCHylIauTe pPEeKOMEHJALUMHA IPENOAABaTeNs IO
BBINIOJIHEHUIO CAMOCTOSITEIbHON paOOTHI.

3. YTouHHTE BpEeMsi, OTBOJUMOE Ha BBINIOJHEHUE 3a/1aHUSI, CPOKU CHAYU U
¢dbopMy oTueTa y MpenojaBaTes.

4. O3HAaKOMBTECH CO CHMCKOM JIMTEPATypbl U HCTOYHUKOB IO 3aJaHHOU
TE€ME€ CaMOCTOSITEIIbHON PabOTHI.

5. Ecou BB pgemaeTe cooOmIeHHE, TO 00S3aTEIBHO IIPOUYTUTE TEKCT

MEJIEHHO BCIIyX, oOparias 0co00oe BHUMaHUE Ha MPOU3HOIIEHNUE HOBBIX TEPMUHOB U
CTapasich 3alIOMHUTHh HH()OPMAIIHIO.

6. B mporecce BBIMOTHEHUS] CaMOCTOSITEILHON paboThl oOparmiaiiTech 3a
KOHCYJbTAIIMSIMU K TIPEMO/JaBaTeNio, 4YTOOBl BOBpPEMS CKOPPEKTHPOBATH CBOIO
JeSITEIbHOCTD, TPOBEPUTH MPABUIILHOCTD BHITIOTHEHUS 3a/1aHUSI.

7. Craiite roToBYyI0 pabOTy MPENoIaBaTeNo s MPOBEPKU TOYHO B CPOK.

8. YyacTByiiTe B OOCYXJCHMH W OLEHKE TMOIYYCHHBIX pPe3yIbTaTOB
CaMOCTOSATENbHON pabOTHI.

Tembl pepepaToB

10 AMCHUIIIINHE ((Al"pOXI/IMI/IH»

1. ATpOXOJIIUHTH B YKpauHe: IpoLecc UX CTAHOBIICHUS U Pa3BUTHS

2. AHanu3 JEeSITENbHOCTH CEIbCKOX03aicTBeHHOTO mpennpustus OAO
"Arpoxumnpuoon”

3. 3emuiefieIue€ C OCHOBAaMHU IOYBOBEACHHMS M arpoxumuu B CeBepHOM
paitone OpenOyprckoit obsactu B 3A0 "Kanununa"

4, ATpoXHUMHUYECKAsi XapaKTEPUCTHUKA COJIOHIIOBBIX TTOYB
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S. 3amuTa Npo0BOJIbCTBUA U (ypaxa OT SAEPHOTO MOPAKEHUS

6. Cucrema npuMeHeHus yaoopeHui

7. TexHOTeHHOE 3arpsS3HEHHE MOYB M CEIbCKOXO3SIMCTBEHHON TPOAYKIIHH,
CTI0COOBI €T0 MPEIOTBPAIICHUS.

8. BnusHue  kiamMmaTta  Ha  [DIOJOpOAME TOYB W YPOXKAWHOCTH
CEIIbCKOXO3SICTBEHHBIX KYIIBTYP.

9. buonornueckas akTUBHOCTD JIEPHOBO-TIOI30JTMCTHIX MTOYB.

10. H3meHeHUE KOJIMYECTBEHHOTO M KaY€CTBEHHOTO COCTaBa OPTaHUIECKOTO

BCUICCTBA IIPH PA3JIMIHOM 3CMIICIIOJIb30BAHUU.

11. 3nauenue azora B (POPMUPOBAHUM arpO’KOJIOTHYECKON YCTOMUHMBOCTH
MIOYB.

12. YcroitunBOCTh MOYB K IPUPOIHBIM U aHTPOIIOTEHHBIM BO3ICHCTBHUSIM.

13.  Arposkoiormueckoe COCTOSIHHE 3eMellb C.-X. Ha3HAUYCHUSI.

14. TlpuymHBI COKpAaIlEHUs NaxXOTHBIX YrOJUM M TOCEBHBIX IUIOUIa/Eld B
Poccun.

15.  IlepcnekTuBBbI HUCIIOJIB30BAHUS 3€MEJIb BBIOBIBIIMX U3 AKTUBHOIO C.-X.
obopora.

16. Ponp  ynoOpeHudt B  ONTUMM3AIMU  TUTAaHUS  PACTEHUM B

aFPOJIaHIIHIa(bTHBIX CHUCTCMaAX 3CMIICOCIIN.
17. ITouBeHHO- KIIMMaTHYeCKHE 30HLI. Kaumar B HpHMOpCKOM Kpac.
18. HpI/IeMBI aaamnTranuy C.-X. IIPOU3BOJACTBA K UBMCHAIOMICMYCS KIIUMATY.

IV. KOHTPOJIb JOCTUXKEHUS LEJIEH KYPCA

Ne | Konrposaupyem | Kox mnaukxaropa
n/n ble Mooy 1u/ AOCTHKEHUS Pe3yabTaTsl 00yyenus Onenounnie cpencrea —
pasaennl / KOMIIeTeHIINU HanMEHOBaHHeE
TeMbI . MPOMEKYTOY
JACHHILTAHBI Texyluun Hast
KOHTPOJIb
aTrecTamus
1 Paspen I. K-1.1 3HaeT: OCHOBHBIE METOIBI VO-1
Mecro BbIOMpaeT MOHUTOPHHTa 0OBEKTOB C°6ecef’EOBaH“e./
arpoXuMHuH OCHOBHBIE OKPYKAIOILL eif ¢ pelIbl U yCTHII:.—III/II) _04Hp00,
)44 (v
;@?ﬂmemaﬂb METOJIBI OIICHKH aHTPOIIOT€HHON 1aBopaTopHas
i MOHHUTOPHUHTA HArpy3KH. pabota
00BEKTOB VYMeeT: OlleHUTh
IMPUKIIaTHBIX o
HAYK OKpYKaromien AHTPOITOTEHHYIO ; VO-1 | Bonpoci x
HCTOpHS €8 CPE/Ibl 1 OLIHKH | Harpy3Ky C y4eToM C;CT":;);I":]@T‘;:S. sx3ameny Ne |
DPa3BUTHS: AHTPOIIOTEHHOMN MIPUPOIHO- P -14
Harpy3KH ¢ KJIMMAaTHIECKHX naGopatopas
YYETOM ocobernocteit JlanpHero pabora
MIPUPOAHO- Bocroka.
KJIIMMaTHYECKUX Biazeer: 0CHOBHBIMH YO-1
0coOeHHOCTEeH METOJIaMHA MOHUTOPHHTA COﬁece%"BaH“e/
. CTHBIA OIPOC;
JanbHero 00BEKTOB OKpY’KarolIei Y I1P-6 P
Bocroka ¢ CpCAbl M OLICHKH naboparopHas
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IEJTBIO
COXpaHEHHSI
OonopazHooOpasu
s ¥ TUTOIOPOTHSI
II104YB

AHTPOIIOI€HHOU
Harpy3Ku ¢ y4eTOM
MIPUPOJTHO-
KIIUMaTHYECKUX
ocobeHHocTel JlanpHero
Bocroka.

pabora

[1K-1.2 3HaeT: nepeyeHb
UCTIONIB3YeT COBPEMEHHOTO
COBPEMEHHYIO 00opyI0BaHUE IS vO-1
anmaparypy u BBINTOJIHEHHS HAYYHO- coBecenoBaHue /
06opyn03aHHe HCCIICAOBATCIILCKUX YCTHEIH OIIPOC;
TUTS MIOJIEBBIX U I1P-6
BBITTOJTHEHHSI 71ab0paTOPHBIX padboT “a6°pgT°pHa"
HAyYHO- IIPY MOHUTOPHHTIE pabora
UCCIIEIOBATENhC | OOBEKTOB OKpPYKAIOIIECH
KHX TIOJICBBIX H cpepl.
71a00pPaTOPHBIX YMeer: Ucroab30BaTh
pabot npu COBPEMEHHYIO
MOHHTOPHHTE anmaparypy u
00BEKTOB o0opynoBaHue ais VO-1
OKpY Karomien BBITTOJIHEHHS HAYYHO- cobecetoranme /
cpelbl UCCIICIOBATEIIbCKIX YCTHII_I[I;?(SHPOC;
IIOJICBBIX 1 naboparopHas
71a00paTOPHBIX pabOT pa6ota
IPY MOHUTOPHHTE
00BEKTOB OKpYXKArOIeH
cpenpl.
Bnaneet: HaBbIKamMu 15
BBITIOJTHEHUS] HAYYHO- vO-1
UCCIIeI0BaTEIbCKIX coBecenoBarHe /
II0JICBBIX U YCTHBIH OIIPOC;
1a00paTOpHBIX PaboT I1P-6
MPU MOHUTOPHHIE nabopatopras
o pabora
00BEKTOB OKpYXkKaroIei
Cpepl.
[1K-1.3 3HaeT: BUALI VO-1
OLICHUBAET AQHTPOITOTEHHOMN C°6ece’§°BaH“e /
COCTOSIHUE Harpy3KH, BIUSIOMIEH Ha yCTHII’_III;%HpOC;
00BEKTOB OuopazHooOpaszue u naGopaTopHas
OKpYy’KaroIien IJI0A0POINE TIOYB pabora
CpeZIbl ¥ BUJIBI YMeer: olleHuBaTh
AQHTPOIIOT€HHOMN COCTOSIHUE OOBEKTOB VO-1
HarpysKu 110 OKPYIKAIOIIECH CPEIBI U cobecenoBanue /
pe3yibTaTaM BUJbI aHTPOIIOTCHHON YCTHBIH 011poc;
MOHHMTOPUHIOBBI | HArpy3KH Mo I1P-6
X pesyIbTaTam nabopaTopHas
WCCIICIOBAHNM, C | MOHHTOPHHTOBBIX padota
y4eToM WCCJICTOBaHHH.
IPUPOTHO- Brnaneet: MmeToaukoit vO-1
KIUMaTHYCCKUX OLICHKU COCTOSHUA cobecemoBanue /
0COOeHHOCTEH 00BEKTOB OKPYXKAOIIEH YCTHBIii 0npoc;
JaibHero CpeApl O pe3ybTaTaM 11P-6
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Boctoka u MOHHUTOPHHTOBBIX nabopaTopHas
COBPEMEHHO UCCIICIOBAHHH, C YIETOM pabora
HOPMAaTUBHO- MIPUPOJTHO-
paBOBOM 0a3bl KJIMMaTUYECKUX
B o0Onactu ocobeHHocTel JlanpHero
OXpaHbI BocTtoka u coBpemeHHOM
OKpY’Karollen HOPMaTUBHO-IIPABOBOU
Cpelbl C LENbIO 0a3bl.
COXpaHCHHUS
OropazHo00pazn
. ¥ TUTOZIOPOTUST
IOYB
Paznen 2. [1K-1.1 BeiOupaer | 3HaeT: OCHOBHBIE METO/IbI Bompockr k
CochaB u OCHOBHBIE METO/ILI | MOHUTOPUHIA O0BEKTOB 3K3fr?’% Ne
ceoncrsa MOHHUTOPHHIa OKpYKaroIlen cpesibl U
II‘;HHepam’HOH 00BEKTOB OLIEHKH aHTPOIIOTEHHOM
. | OKpyxaromein Harpy3KHU.
oprafureckon CpeII:IZ?II(/I OLICHKHU YMS;]T: OILICHUTD
YaCTCEH IIOYBBI o
AQHTPOIIOTEHHOM | aHTPOIIOTEHHYIO HArPY3Ky C
Harpy3KH ¢ Y4ETOM TPUPOIHO- VO-1
y4eTOM KITUMATHYECKHUX cobecenoBanne /
IIPUPOIHO- ocobenHocTteil JlanbHero YCTHBIH OMNpOC;
KIMMathdeckux | Bocroxa. I1P-6
0cobeHHOCTEH Bnazneer: o0CHOBHBIMH naboparopHas
JansHero METOJJaMH MOHUTOPUHTA pabora
Bocroka ¢ nensto 00BEKTOB Oprma}omeﬁ
COXpaHCHHUS CpeIIbl U OIICHKU
Onopa3sHOO0pasKs | aHTPOIOrEHHON HAIPY3KH C
U TUTOI0POTHUS Y4eTOM MPUPOTHO-
MOYB KITUMaTHYECKUX
ocobenHocTeit JlanpHero
Bocroxka.
IK-1.2 3HaeT: nepeyeHb
HCIIONIb3YET COBPEMEHHOTO
COBPEMEHHYIO o0opyoBaHue ISt
anrmaparypy u BBITIOJTHEHUSI HAYYHO-
obopynoBaHue HCCIIE0BATEIIbCKUX
JUTSI BBITIOJTHEHUSL | TIOJIEBBIX M TAOOPATOPHBIX
Hay4HO- paboT NpyU MOHUTOPHUHTE
HCCIIEIOBATENLCK | 0OBEKTOB OKpYKaroIen VO-1
WX MOJICBBIX H CpPEJIBL. cobeceoBatme /
J'IaﬁopaTOpHBIX YMeeT: ucnoap3oBath YCTHBIH 011poc;
pabot mpu COBPEMEHHYIO aIapaTypy 11P-6
MOHUTOPHUHTE 1 000pyI0BaHUE IS naboparopHas
00BEKTOB BBITIOJTHEHUS HAYIHO- padota
OKpYyKaroIen HCCIIeIOBATENbCKUX
CpeIbI TTOJIEBBIX M J1a00PaTOPHBIX

paboT pu MOHUTOPUHTE
00BEKTOB OKpY’KaroLIei
Cpebl.

Bnaneer: HaBBIKaMHU IS
BBITIOJIHEHUS] HAYYHO-
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HCCIIEI0BATEIILCKUX
TOJIEBBIX U JIAOOPATOPHBIX
paboT pU MOHUTOPHHTE
00BEKTOB OKpYXKAOIICH
CpeJibL.

I1K-1.3 onienuBaet
COCTOSIHHE
00BEKTOB

OKpY>Karolen
CpeIlbl U BUJIBI
AHTPOIIOT€HHOM
Harpy3Kku 1o
pe3yiabTaTam

MOHHUTOPHHTOBBIX

HCCIICIOBAHUM, C

y4eToM
MIPUPOJTHO-
KIIMMaTHYECKIX
0coOeHHOCTEeH
JlansHero
Boctoka u
COBPEMEHHOU
HOPMAaTHBHO-
MpaBoOBOil 0a3bl B
o0acTu oXpaHbl
OKpY’Karoleu
Cpebl C IENIbI0
COXpaHEHUs
O6ropazHo0Opaszus
U TJI0JI0pOaus
TOYB

3HaeT: BUALI
AQHTPOIIOI€HHOW HAIPY3KH,
BIIMSIIOLIEH HA
OonopasHooOpasue u
IUIOZI0POJINE TIOYB

YMeeT: OlleHUBATh
COCTOSIHHE OOBEKTOB
OKpY>KaroLleu Cpelibl U
BHJIbl aHTPOIIOT€HHOMN
Harpy3Ku 1o pe3yjbTaTaM
MOHUTOPHUHTOBBIX
HCCJICIOBaHUM.

Bnaneer: meTogukoit
OLIEHKHU COCTOSIHHS
00BEKTOB OKpY>KaroIIei
Cpenbl IO pe3ysbpTaTaM
MOHUTOPUHTOBBIX
VICCJIEIOBAHUM, C yUETOM
IPUPOJHO-KIMMATHYECKUX
ocobenHocTeit JlanpHero
Bocroka u coBpeMeHHOU
HOPMAaTUBHO-IIPaBOBOM
6a3bl.

YO-1
cobecenoBanue /
YCTHBIN OIIPOC;
I1P-6
JabopaTopHast
pabota
I1P-4 Pedepar

Paznen 3.
N3menenus
TJIOTOPOIUS U
CBOWCTB
MTOYBEI,
MIPOUCXO TSN
e pu
CHCTEMATHYEC
KOM
MPUMEHEHUHN
ynoopeHuit

ITK-1.1 BbIOUpaeT
OCHOBHBIE METO/TBI

3HaeT: OCHOBHBIE METO/IbI
MOHUTOPHUHTA 0OBEKTOB

MOHUTOpPUHTA OKpYXXaromlen cpesbl U
00BEKTOB OLICHKHU aHTPOIIOI€HHOMN
OKpYKaromien Harpy3KH.
Cpenbl ¥ OLICHKH | YMeeT: OleHUTh
aHTPONIOI€HHOM | aHTPONOTEHHYIO HAarpy3Ky C
HarpysKH ¢ y4eTOM HPUPOJTHO- VO-1
y4eToM KIIMMaTHYECKHUX cobeceqoBanHe /
MIPUPOJTHO- ocobeHHocTteil JlanbHero YCTHBIH 0IPOC;
KJIMMaTHYecKuX | BocToka. [1P-6
0COOCHHOCTEH Brageer: OCHOBHBIMU naboparopHas
JlanbHero METO/IJaMH MOHUTOPUHTA padora
BocToka ¢ nenbo | 06beKTOB OKpyKaromiei
COXpaHEHHS Cpelbl U OIICHKH
Onopa3sHO00pasKs | aHTPOIOTEHHON HAIPY3KH C
Y TIJT0O0POTHSI y4EeTOM HPUPOJTHO-
MOYB KJIMMAaTHYCCKUX
ocobenHocTei JlampHero
Bocroka.
I1K-1.2 3HaeT: nepeyeHb YO-1

Bomnpocs! x
sk3ameHy Ne
40-53
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cobecenoBanue /

UCIIOJIB3YEeT COBPEMEHHOTO
COBPEMEHHYIO 000opyIoBaHUE ISt ycm‘ﬂi‘) ?BHPOC;
anmnaparypy u BBITTOJTHEHUS HAYYHO- naBopatopras
o0opynoBaHue UCCIIEIOBATEIIbCKIX paora

JUISL BBITIOJIHEHHST | TIOJIEBBIX M JJa00OPaTOPHBIX
HAyYHO- paboT pu MOHUTOPUHTE
UCCIICIOBATEIbCK | OOBEKTOB OKPYKAIOIICH
WX MOJICBBIX U Cpepl.
1a00paTOPHBIX YMeeT: UCoIb30BaTh
pabot mpu COBPEMEHHYIO aIllapaTypy
MOHUTOPHHIE u 00OpynOBaHHE IS
00BEKTOB BBITTOJIHEHHS HAY4YHO-
OKpYy>Karolen HCCIIEI0BATENBCKUX
cpenbl TIOJICBBIX U JIAOOPATOPHBIX
paboT npu MOHUTOPUHTE
00BEKTOB OKpYXKArOIIeH
cpempl.
Bnaneer: HaBbIKamu JIst
BBITIOJTHEHUS HAYYHO-
UCCIICIOBATEIIbCKIX
IIOJIEBBIX U JIAOOPATOPHBIX
paboT NP MOHUTOPHHIE
00BEKTOB OKpYXKarolen
Cpepl.
[MK-1.3 oenuBaeT | 3HAET: BUIBI
COCTOSIHUE AHTPOIIOTEHHON HArpy3KH,
00BEKTOB BIIUSIONICH HA
OKpYy’Karolien 6uopazHoobpazue u
Cpe/bl U BHIIBI TUIOJTIOPOJINE TI0YB
aHTPOIIOTEHHON | YMeeT: OIlCHUBATh
Harpy3KH 1o COCTOSIHHE 00BEKTOB
pe3ynbraram OKpYXXaromlen cpesbl 1
MOHHUTOPUHIOBBIX | BHJIBI aHTPOIIOT€HHOMN
UCCIIEIOBAHMM, C | HATPY3KH IO pe3ysIbTaTaM
y4ETOM MOHHUTOPHUHTOBBIX VO-1
MPUPOIHO- VICCIIEZIOBAHHH. cobecenoBanme /
KJINMaTHYEeCKHUX Bnaneer: MeTonukoit YCTHBIH 0IpOC;
0COOEHHOCTEM OIICHKH COCTOSTHUSI T1P-6
Hanerero 0OBEKTOB OKPYKAIOIIEH naboparopras
Bocroka n Cpebl 1O pe3yibTaTam paGora
COBPEMEHHOM MOHUTOPHUHIOBBIX
HOPMAaTHBHO- UCCIIeIOBaHU, C yYETOM
IpaBoOBOM 0a3bl B | MPHUPOAHO-KIMMATHIECKHX
0071acTH OXpaHbl | 0coOeHHOCTEMH J[anbpHero
OKpYKarolen BocToka u coBpeMeHHOM
Cpe/ibl C LENbI0 | HOPMATHBHO-TIPABOBOM
COXpaHEHHUs 0as3bl.
OuopazHoobpazus
U TJI00POTHSI
M0YB
Paznen 4. [1K-1.1 BeiOupaer | 3HaeT: OCHOBHbIE METOJIbI VO-1 Bompocsr k
IIuranue MOHHUTOPHHTA 00BEKTOB cobecenoBanue / oKk3ameHy No

OCHOBHBIC MCTObI
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pacTeHui

MOHHUTOPHHTA OKPYKAIOIIeH Cpebl U YCTHBII 01POC;
00BEKTOB OLICHKH aHTPOIIOI€HHOMN IIP-6
o JTabopaTopHast
OKpY>KaroIeu Harpy3Ku. paGora
Cpelbl U OLICHKH | YMeeT: OIICHHUTH
AQHTPOIIOTEHHOM | aHTPOIIOTEHHYIO HArPy3Ky C
Harpy3Kku ¢ Y4€TOM MPUPOIHO-
y4eTOM KIIMMATUIECKIX
MPUPOIHO- ocobennoctelt JlaapHero
KJIMMaTUYECKHUX Bocroxka.
0COOeHHOCTEH Bianeer: ocHOBHBIME
JHanbHero METOJIaMHd MOHUTOPHUHTA
Bocroka ¢ 1enpto | 06beKTOB OKpyKaromieit
COXpaHCHHUS CpEeIIbl U OTICHKHU
OMOpazHOOOpasHsa | aHTPONOrEHHOM HAIPY3KHU C
U TUTOI0POTHS Y4ETOM MPUPOTHO-
1OYB KIIUMaTHYECKUX
ocobenHocTeit JlanpHero
Bocroka.
IK-1.2 3HaeT: nepeyeHb
HCIIOJNIb3YET COBPEMEHHOT0
COBPEMEHHYIO o0opyoBaHue A
anmnaparypy u BBITMIOJTHEHHSI HAYYHO-
obopynoBaHue HCCJIeI0BATEIHCKUX
JUTSI BBITIOJTHEHUSL | TIOJIEBBIX M TAOOPATOPHBIX
Hay4HO- padboT pyU MOHUTOPHUHTE
HCCIIEIOBATENbCK | 0OBEKTOB OKpYKarolen
WX MOJICBBIX CpPE/IBL.
1abopaToOpHBIX YMeeT: Ucronbp30BaTh
pabot mipu COBPEMEHHYIO aIlmnapaTypy YO-1
MOHHUTOPHHTE U 000pyIOBaHUE TS 006“"%"33‘{“6/
00BEKTOB § BEITIOJTHEHUST HAYIHO- yCTHIfIII;,?GHPOC;
OKpYyKarolen UCCIIEZIOBATEIBCKUX naGoparopHas
Cpenbl TOJIEBBIX U J1a0OPaTOPHBIX pabora
paboT Mpu MOHUTOPUHTE
00BEKTOB OKpY’Karolei
CpeJibl.
Bnaneer: HaBbIKaMu 11
BBITIOJTHEHHSI HAYYHO-
HCCIIeIOBATEIIECKIX
TIOJIEBBIX U J1a00paTOPHBIX
paboT Mpu MOHUTOPUHTE
00BEKTOB OKpYXKaroIei
CpeJbl.
T1K-1.3 onenuBaer | 3HAET: BUOLI
COCTOSTHUE AHTPOTIOTEHHOW HATPY3KH,
00BEKTOB BJIMAIOINIEN Ha VO-1
OKpYKaroIen Omopa3HooOpasue u cobeceznopatie /
CpEeIbl U BUJIBI IJI0JIOPO/INE TIOUB yCTml’_IIPII,_OGHpOC;
AHTPOIIOTEHHOW | YMeeT: OlleHHUBATh naboparopHas
Harpy3Ku 1o COCTOSTHHE 0OBEKTOB pabora
pe3yabTaTam OKPYKarOIIeH CpeJIbl 1
MOHUTOPHHIOBBIX | BHJIbI aHTPOIIOT€HHON

54 -70
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HCCIIeIOBaHUM, C
y4eToM
MIPUPOJIHO-
KJIIMMaTHYECKHIX
ocoOeHHOCTEeH
Jampaero
Boctoka n
COBPEMEHHOM
HOPMAaTHUBHO-
MpaBoOBOi1 0a3bl B
00JIaCTH OXpaHbI
OKpYy>Karoleu
CpPEIIBI C TEINBIO
COXpaHEHHUS
Ooropa3zHooOpasus
U TUIOAOPOIUS
1IOYB

HarpysKH I10 pe3yjbTaTaM
MOHUTOPHUHTOBBIX
HUCCIIEJOBaHUIA.

Bnaneer: Mmetonukoit
OIICHKU COCTOSTHUS
00BEKTOB OKpY KaroIIei
CpeJibl 10 pe3ysbTaTaM
MOHHUTOPHUHTOBBIX
HCCIIEA0BAHUH, C YIETOM
IPUPOIHO-KIUMATUYECKIX
ocobeHHocTel JlanpHero
BocToka u coBpemeHHOMH
HOPMAaTUBHO-IIPABOBOU
0as3bl.

Pa3znen 5.
MuHepanbHbIe
ymnoOpeHusl.
Xapaktepuctu
Ka
MHHEpPaJIbHBIX
ynoopeHuit

I1K-1.1 BeiOupaer
OCHOBHBIC METOJIbI

3HaeT: OCHOBHBIE METO/IbI
MOHUTOPUHTA OOBEKTOB

MOHHUTOPHUHTA OKpYIKaroIIen cpeibl |
00BEKTOB OLICHKHU aHTPOIIOI€HHOMN
OKpY Karomien Harpy3KH.
Cpeabl M OLICHKH | YMEeT: OLICHUTh
aHTPOIOIE€HHOH | aHTPOMOTEHHYIO HArPY3KY C
HarpysKH ¢ y4ETOM HPUPOJTHO- VO-1
y4ETOM KJIMMaTUYECKUX coBecenoBarue /
IIPUPOJTHO- ocobeHHocTell JlanbHero YCTHBIH 0Ipoc;
KJIMMaTHYeCKuX | BocToka. I1P-6
0ocoOeHHOCTEeH Brageer: 0CHOBHBIMH naboparopHas
JanmsHero METO/IaMHi MOHUTOPHHTA pabora
BocToka ¢ nenbio | 06beKTOB OKpyKaromiei
COXpaHEHHUS Cpelbl ¥ OIICHKH
Onopa3sHOOOpasysa | aHTPOMOrEHHOM HAPY3KHU C
¥ TIJTO0POTHS Y4ETOM TPUPOIHO-
0YB KIMMaTHYCCKHUX
ocobenHocTei JlanmpHero
Bocroka.
IK-1.2 3HaeT: nepeyeHb
WCTIOIB3YyeT COBPEMEHHOTO
COBPEMEHHYIO o0opynoBaHue s
anmapaTtypy u BBITTOJTHEHUS HAYYHO-
o0opyoBaHue UCCIIeI0BATEIBCKUX
JUUISL BBITIOJTHEHUSI | TTOJIEBBIX U JaOOPaTOPHBIX YO-1
Hay4YHO- paboT pu MOHUTOPUHTE cobecentopanme /
HCCIIEIOBATENIECK | 0OBEKTOB OKPY)KAOIIEH yCTml’_IIP;,_OGHpOC;
UX TMOJICBBIX U cpepl. naGoparopHas
n1abopaTOPHBIX YMeer: ucronp30BaTh pa6ota
paboT npu COBPEMEHHYIO alllapaTtypy
MOHUTOPHHIE 1 00opyioBaHUE NS
00BEKTOB BBITOJIHEHUS] HAYYHO-
OKpYy>Karolen HCCIIEI0BATENBCKUX
cpeabl MOJICBBIX M JTA00OPATOPHBIX

Bomnpocs! k
9K3aMeHYy
Ne71 -86
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paboT 1pu MOHUTOPUHTE
00BEKTOB OKpYXaroIen
Cpebl.

Brnaneer: HaBbIKaMu Juis
BBITTOJTHEHUS HAYYHO-
MICCIIEI0BATEIbCKUX
MOJIEBBIX U J1a0OPaTOPHBIX
paboT Py MOHUTOPUHTE
00BEKTOB OKpYXKaroIei
CpeJbL.

[MK-1.3 ouenuBaer
COCTOSTHUE
00BEKTOB

OKpYy>Karoleu
Cpenbl U BUIBI
AHTPONOTEHHOU
Harpy3Ku 1o
pe3ynbraTtam

MOHUTOPHUHT OBBIX

HCCIICIOBAaHUM, C

y4eTOM
MIPUPOIHO-
KJIIMMaTHYECKUX
ocoOeHHoCTeH
HanpHero
Bocroka u
COBPEMEHHOM
HOPMaTUBHO-
MpaBoOBOil 6a3bl B
00J1aCTH OXpaHbl
OKpYy>Karolen
Cpebl C LENbI0
COXpaHEHUs
OnopazHoobpazus
Y TJI0JIOPOIUS
M0YB

3HaeT: BUIBI
AHTPOIIOTEHHON HArpy3KH,
BJIMSIIOLLIEH Ha
OuopazHooOpazue 1
TUTOZIOPOJIUE TIOYB

VYMeeT: o1leHUBATh
COCTOSIHHE OOBEKTOB
OKpY’Karolllen cpefipl U
BHJIbl aHTPOIIOTE€HHOM
Harpy3Kku 1o pe3yjbTaTaM
MOHUTOPUHTOBBIX
HCCJIEIOBAHUN.

Bnaneer: Mmerogukoit
OIICHKH COCTOSTHUS
00BEKTOB OKpY’KaroLei
CpeIIbI IO pe3ynbTaTaM
MOHUTOPHUHT OBBIX
UCCIIEJIOBAaHUM, C YIETOM
IPpHUPOAHO-KIIMMATHYICCKUX
ocobenHocTei J[ampHero
Bocroka u coBpeMeHHOI
HOpPMAaTHUBHO-TIPaBOBOU
0a3bl.

YO-1
cobecenoBanue /
YCTHBIH OIIPOC;
I1P-6
JabopaTopHast
pabota
[1P-4 Pedepar

Paznen 6.

Y nobpenus,
UMEIOIINE B
CBOEM COCTaBe
MHUKPO3JIEMEHT
BI

I1K-1.1 BeiOupaet
OCHOBHBIE METO/IbI
MOHHUTOPHHTA
00BEKTOB
OKpYy>Karoleu
Cpelbl U OLIEHKHU
AHTPONOT€HHOMN
Harpy3Ku ¢
y4eTOM
MPUPOJTHO-
KIIMMATHIECKIX
0COOCHHOCTEM
HansHero
Bocroka ¢ uenbro
COXpaHEHUS
OnopazHoobpazus

3HAaeT: OCHOBHBIC METOIBI
MOHHUTOPHUHTA OOHEKTOB
OKpYKaloIIeH cpelibl U
OIICHKHU aHTPOIIOT€HHOMN
Harpy3KH.

YMeeT: OlIeHUTh
AHTPOTIOTEHHYIO HATPY3KY C
Y4€TOM MPUPOTHO-
KIIMMATU4YCCKUX
ocobeHnHocTei JlampHero
Bocroxa.

Brnaneer: ocHOBHBIME
METOAaMHU MOHUTOPHUHTA
00BEKTOB OKpYXKarolei
CpeJibl U OIICHKH
AHTPOIIOT€HHOI HArPY3KH C

YO-1
cobecenoBanue /
YCTHBIN OIpOC;
I1P-6
JTabopaTopHast
pabota

Bomnpocs! k
sKk3aMeHy Ne
87-101
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U IO 40PpOaAn

y4€TOM IIPUPOIHO-

MOYB KIIMMaTUYECKUX
ocobeHHocTel JlanpHero
Bocroka.
IK-1.2 3HaeT: nepeyeHb
UCTIOJIB3YyeT COBPEMEHHOTO
COBPEMEHHYIO 000opyI0BaHUE IS
anrmaparypy u BBINTOJIHEHHS HAY4YHO-
obopynoBaHue HCCIIeIOBATEIIbCKUX
JUTSL BBITIOJIHEHUS | TIOJIEBBIX U JIAOOPATOPHBIX
Hay4yHO- paboT mpu MOHUTOPUHTE
HCCIIEIOBATENILCK | 0OBEKTOB OKPY)KAOIICH
UX TIOJICBBIX U CpeJibL.
nabopaTOPHBIX YMeer: ucronp30BaTh
paboT mnpu COBPEMCHHYIO alIapaTypy
MOHUTOPHUHIE ¥ 000pyIOBaHHE IS
00BEKTOB BBITIOJTHEHUS HAYYHO-
OKpY Karomien UCCIICIOBATEIIbCKIX
cpebl TIOJICBBIX U JIA0OPATOPHBIX

paboT MpH MOHUTOPHUHTE
00BEKTOB OKpY’KaroLIe
CpeJBbL.

Bnaneer: HaBpIKaMu I
BBINOJIHEHHS HAYYHO-
UCCIICZIOBATEIILCKUX
TIOJICBBIX U JIAOOPATOPHBIX
paboT npu MOHUTOPUHTE
00BEKTOB OKpYXkKarolei
Cpepl.

[MK-1.3 ouenuBaer
COCTOSIHHE
00BEKTOB

OKpYy>Karoleu
cpenbl U BUJBI
AHTPONOT€HHOMN
Harpy3Kku o
pe3yabTaTam

MOHUTOPHUHTOBBIX

HCCIIEIOBAHNMH, C
y4eTOM
MIPUPOJTHO-
KJIIMMaTHYECKUX
0COOeHHOCTEH
JansHero
BocToka u
COBPEMEHHOM
HOPMAaTHBHO-
MPaBOBOM 0a3bl B
o0acTu oXpaHbl
OKpY’KaroIlen
CpEeJbl C IENTbI0
COXpaHEHUs

3HaeT: BUABI
AHTPOIIOI€HHOW HATPY3KH,
BIIASIOLLEH HA
OuopazHooOpaszue u
IJI0JIOPOJME TTOYB

YMeeT: oIleHUBAaTh
COCTOSIHHE 00BEKTOB
OKpY>KaroIleu cpelibl U
BU/Ibl AHTPONIOT€HHOM
Harpy3Ku 1o pe3yjabTaTaM
MOHUTOPUHTOBBIX
HCCIIeJOBAHUN.

Bnangeer: Merogukon
OLICHKH COCTOSIHUS
00BEKTOB OKpYXKaroIei
Cpe[Ibl IO pe3ynbTaTaM
MOHHUTOPHHIOBBIX
HCCIIEIOBAHUM, C YUETOM
MIPUPOAHO-KIMMATHUECKUX
ocobenHocTeit J[ampHero
Bocroka u coBpeMeHHOI
HOPMaTHUBHO-TIPABOBOU
6a3bl.
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OnopazHoobpazus
¥ [UTOIOPOIHSI
I104YB

Pazmen 7.
Bunrnl
OpTaHUYECKUX
yIoOpeHuil.
Bnusaue nx
Ha IIOYBEI

I1K-1.1 BeiOupaer
OCHOBHBIC METOJIbI

3HaeT: OCHOBHBIC METO/IbI
MOHHUTOPHHTa 00BEKTOB

MOHHUTOPHHTa OKpYKarollen cpesbl 1
00BEKTOB OLICHKHU aHTPOIIOI€HHOMN
OKpYyKarolen Harpy3Ku.
CpeaAbl M OLICHKH | YMEeT: OLICHUTh
aHTPOIIOTEHHOM | aHTPOIIOTCHHYIO HArPy3Ky €
Harpy3KH ¢ Y4ETOM TPUPOIHO-
y4eToM KIIUMaTHYECKUX
MPUPOIHO- ocobenHocreit [lanpHero
KJIMMaTH4eckux | Bocroka.
ocobeHHoCTEH Brnaneer: ocHOBHBIMH
JlanbHero METO/IaMHi MOHUTOPHHTA
Bocroka ¢ nenbio | 06beKTOB OKpyKaromiei
COXpaHEHUS Cpezbl ¥ OIICHKH
OMopa3sHOOOpasKs | aHTPONOrE€HHOM HATPY3KH C
U TUIOAOPOIUS Y4ETOM TPUPOIHO-
1OYB KITUMATHYIECKHUX
ocobennocteii JlaapHero
Bocroka.
[1K-1.2 3HaeT: nepeyeHb
UCTIONB3YyeT COBPEMEHHOTO
COBPEMEHHYIO o0opynoBaHue ais
anmaparypy u BBITTOJIHEHHS HAYYHO-
o0opyoBaHue UCCIIeI0BATEIbCKIX
JUTSL BBITIOJTHEHUS | TIOJIEBBIX U JIAOOPATOPHBIX
HAy4YHO- paboT Mpu MOHUTOPUHTE
HCCIIEIOBATENIECK | 0OBEKTOB OKPY)KAIOIIEH
WX TOJIEBBIX U cpeapl.
nmabopaTOPHBIX YMeer: ucronbp30BaTh
pabot mpu COBPEMEHHYIO almaparypy
MOHUTOPHHIE 1 00opyioBaHUE NS
00BEKTOB BBITIOJTHEHHSI HAYYHO-
OKpYy>Karoleu HCCIIEIOBATENBCKUX
cpenabl MOJIEBBIX U JIA0OPATOPHBIX

paboT nMpu MOHUTOPUHTE
00BEKTOB OKpYXKaroIein
cpempl.

Brnaneet: HaBbIkamMu 15
BBITIOJTHEHUS] HAY4YHO-
HCCIIEI0BATENbCKUX
TIOJIEBBIX U J1a00PaTOPHBIX
paboT pu MOHUTOPUHTE
00BEKTOB OKpY’KarolIei
cpeapl.

T1K-1.3 onieHuBaet

3HaeT: BUIBI

COCTOSIHHE AHTPOTIOr€HHOM Harpy3KH,
00BEKTOB BIIUSIOLIEH Ha
OKpY’Karomien O6uopazHooOpasue u

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

Bomnpocs! k
sk3ameHy Ne
102 - 128
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CpEeIbl U BUJIBI
AHTPOINOT€HHOMN
Harpy3Ku 1o
pe3ynbraTtam
MOHHUTOPHHTOBBIX
HCCIICIOBAaHUM, C
y4eTOM
MIPUPOIHO-
KIIMMATHIECKIX
ocoOeHHOCTEeH
HansHero
Boctoka u
COBPEMEHHOM
HOPMAaTUBHO-
MPaBOBOM 0a3bl B
o0acTu oXpaHbl
OKpYy>Karoleu
Cpebl C IEINIbI0
COXpaHEHUS
OonopazHooOpazus
U TUIOAOPOIUS
1IOYB

IJI0IOPOJIE TIOYB

VYMeeT: o1leHUBAaTh
CcOCTOSIHHE OOBEKTOB
OKpY>Karolleu cpelbl u
BHUIbl AHTPOIIOT€HHOM
Harpy3ku 1o pe3yJibTaTaM
MOHUTOPUHTOBBIX
HACCIIEIOBaHUMN.

Bnaneer: Mmeroaukoit
OIICHKHU COCTOSIHUS
00BEKTOB OKpYXKaroIei
Cpebl MO pe3yJibTaTaM
MOHUTOPUHTOBBIX
HCCIIEIOBAHU, C yUETOM
MPUPOTHO-KIMMATHIECKUX
ocobenHnocrteli JlaapHero
Bocroka u coBpeMeHHOI
HOPMaTHBHO-TIPAaBOBOM
0a3bl.

Paspgen 8.
bronornuecku
€ yIoOpeHus

I1K-1.1 BeiOupaer
OCHOBHBIE METO/IbI

3HAEeT: OCHOBHBIE METOIbI
MOHHMTOPHHIa O0OBEKTOB

MOHHUTOPHHIa OKpYKarollen cpesibl U
00BEKTOB OLICHKH aHTPOIIOI€HHOMN
OKpY’KaroIeu Harpys3KH.
CPEIbl U OLIEHKH | YMeeT: OIICHUTh
AQHTPOIIOTEHHON | aHTPOITOTEHHYIO HArPy3Ky C
HarpyskH ¢ Y4€TOM NPUPOIHO-
y4eTOM KIIMMaTUIECKIX
IIPUPOIHO- ocobenHoctei [lanpHero
KJIMMaTUYECKHUX BocTtoxka.
0COOEHHOCTEH Bnaneet: ocHOBHBIMU
JansHero MeTOoJlaMU MOHUTOPHUHTA
Bocroka ¢ 11enpto | 06beKTOB OKpyKaromieit
COXpaHEHHUs CpeIIbI U OTICHKHU
OMopa3sHO00pasKs | aHTPOIOrEHHON HAIPY3KH C
U TUIOAOPOJUS Y4eTOM MPUPOTHO-
MOYB KIIMMaTHIECKIX
ocobenHocTeit J[ampHero
Bocroka.
IK-1.2 3HaeT: nepeueHb
HCIIOJIB3YET COBPEMEHHOI0
COBPEMEHHYIO obopymoBaHue ISt
anmaparypy u BBITIOTHEHUS] HAYYHO-
obopynoBaHue HCCIIE0BATEIIbCKUX
JUTSI BBITIOJTHEHUSL | TIOJIEBBIX M TAOOPATOPHBIX
Hay4HO- paboT Npyu MOHUTOPHUHTE
HCCIIEIOBATENbCK | 0OBEKTOB OKPY)KAOLIEH
WX TIOJIEBBIX U CpeJIbl.
71a00paTOPHBIX YMeer: ucnonbp30BaTh

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

Bomnpocs! x
sk3ameHy Ne
129 - 150
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pabot mpu
MOHHUTOPHHTE
00BEKTOB
OKpYy>Karoleu
Cpelibl

COBPEMEHHYIO aInapaTrypy
1 000pyioBaHME AJIS
BBITTOJIHEHUS] HAYYHO-
UCCIIe10BATEIbCKUX
II0JIEBBIX U J1a00OPaTOPHBIX
paboT IIp¥ MOHUTOPUHIE
00BEKTOB OKpYXKaroIei
cpeapl.

Bnaneer: HaBBIKaMu IS
BBITIOJITHCHHS] HAYYHO-
HCCIIEIOBATEIBCKUX
MOJIEBBIX U JTAOOPATOPHBIX
paboT pU MOHUTOPHUHTE
00BEKTOB OKpYKaromen
Cpelbl.

I[1K-1.3 ouienuBaer
COCTOSIHHE
00BEKTOB

OKpYy>Karolen
CpeIbl U BUJIBI
AHTPONOT€HHOM
Harpy3Kku 1o
pe3yiabTaTam

MOHHUTOPHHTOBBIX

HCCIICIOBAHUM, C

y4eToM
MIPUPOJTHO-
KIIMMaTHYECKIX
ocoOeHHOCTEeH
JansHero
Boctoka n
COBPEMEHHOM
HOPMAaTHBHO-
MPaBOBOM 0a3bl B
o0acTu oXpaHbl
OKpY KaroIlen
CpeJbl C IENIbI0
COXpaHEHUs
O6ropazHo0Opaszus
U TJI0JI0pOaus
TTOYB

3HaeT: BUABI
AQHTPOIIOI€HHOW HArPY3KH,
BJIUAIOLIENA Ha
O6uopazHooOpaszue u
IJI0JIOPOJME TTOYB

YMeeT: Oo1ieHUBAaTh
COCTOSIHHE OOBEKTOB
OKpY>KaroIlEH cpelibl U
BU/JIbl aHTPOIIOI€HHOMN
Harpy3Ku 1o pe3yjbTaTaM
MOHUTOPHUHTOBBIX
HCCJICIOBaHUM.

Bnageer: Meroaukon
OLIEHKH COCTOSIHUS
00BEKTOB OKpYXKarolei
Cpenbl 10 pe3ysbpTaTaM
MOHHUTOPHUHIOBBIX
HCCIEA0BAHUH, C YIETOM
IPUPOIHO-KIMMATUYECKUX
ocobenHocTeit JlanpHero
Bocroka u coBpeMeHHOI
HOPMaTUBHO-TIPABOBOU
0a3bl.

Pazpgen 9.
dusnomgoruuec
KHE OCHOBEI
onpeaeIeHUs
noTpedHOCTH
CEIIbCKOX 03T
CTBEHHBIX
KYJBTYp B
yI0OpeHusIX

I1K-1.1 BbIOUpaeT
OCHOBHBIE METO/IbI
MOHHUTOPHHIA
00BEKTOB
OKpY KaroIlen
Cpenbl ¥ OLICHKU
AHTPOIIOI€HHOU
Harpy3ku ¢
Y4ETOM
MIPUPOJTHO-
KJIMMaTHYECKUX

3HaeT: OCHOBHBIE METO/IbI
MOHUTOPHHTA 0OBEKTOB
OKpY>Karolleu cpelibl U
OIIEHKHU aHTPOMOTEHHOMN
Harpy3Ku.

YMeeT: OIleHUTh
AQHTPOIIOT€HHYIO Harpy3Ky ¢
YYETOM IIPUPOIHO-
KJIUMATHYECKHUX
ocobenHocTeit JlampHero
Bocroka.

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

Bomnpocs! x
sk3ameHy Ne
151 -175

39



ocoOeHHOoCTEH

Bnaneer: ocHOBHBIMU

Janbuero METOJJaMH MOHUTOPUHTA
BocToka ¢ 1enpio | 00bEKTOB OKPYXKAIOIICH
COXpaHEHHUS CpeIbl U OLICHKU
Oropa3zHOOOpa3usi | aHTPONOTEHHOW HATPY3KHU C
U TUIOAOPOIUS Y4€TOM MPUPOIHO-
MOYB KJIIMMaTHYECKUX
ocobennocteit JlaapHero
Bocroxka.
IK-1.2 3HaeT: nepeueHb
HCIIONB3YET COBPEMEHHOTO
COBPEMEHHYIO o0opynoBaHue ass
anmnaparypy u BBITIOJTHEHUS] HAYYHO-
o0opynoBaHue UCCIIEJIOBATEIBCKUX
JUUISl BBITIOJTHEHUSI | TOJIEBBIX U JJaOOPATOPHBIX
HAy4YHO- paboT Mpu MOHUTOPUHTE
HCCIEAO0BATEIIbCK | 0OBEKTOB OKpYXKarolen
WX TOJIEBBIX U CpeJIbl.
71a00paTOPHBIX YMeer: Ucroab30BaTh
pabot npu COBPEMEHHYIO almaparypy
MOHUTOPHHIE 1 000pyI0OBaHUE JUIS
00BEKTOB BBITMIOJTHEHHSI HAYYHO-
OKpYy>Karoleu HCCJIEA0BATEIILCKUX
Cpelbl MOJIEBBIX U JIA0OPATOPHBIX

paboT npu MOHUTOPUHTE
00BEKTOB OKpYIKArOIIEH
cpenpl.

Bnaneer: HaBbIkamMu U151
BBITIOJTHEHUS] HAY4YHO-
MCCIIEIOBATEIBCKUX
TI0JIEBBIX U J1a00PaTOPHBIX
paboT IpyU MOHUTOPHHIE
00BEKTOB OKpY’Karolei
Cpeapl.

I1K-1.3 onenuBaet
COCTOSIHUE
00BEKTOB

OKpYy>Karoleu
Cpenbl U BUJIBI
AHTPOIIOI€HHOU
Harpy3KkH 1o
pe3yabTaTam

MOHHUTOPHUHTOBBIX

HCCIICIOBAHUM, C
YYETOM
MPUPOJTHO-
KJIUMaTUIECKHX
0COOEHHOCTEH
HansHero
Bocrtoka u
COBPEMEHHOM
HOPMAaTHUBHO-

3HaeT: BUIbI
AHTPOIIOTEHHON HArpy3KH,
BIIMSIOIICH Ha
6uopazHoobpazue u
TJI0JTOPOJIAE TIOYB

YMeeT: olleHUBaTh
COCTOSIHHE O0OBEKTOB
OKpY>Karolleu cpelbl U
BH/JIBI aHTPOITOI€HHOU
Harpy3Kku 1o pe3yjbTaTaM
MOHHUTOPHUHTOBBIX
HCCIIEJOBaHUIA.

Bnaneer: MeTonukoit
OLIEHKU COCTOSIHUS
00BEKTOB OKpY’Karolei
Cpeabl 1o pe3ysbTaTaM
MOHHUTOPHHI'OBBIX
UCCIIEIOBAaHMM, C yUeTOM
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paBoOBOMU 0a3bl B
00JIacTH OXpaHbI
OKpYy>Karolen
Cpepbl C LENbIO
COXpaHEHHS
OropazHo0Opaszus
U TI0JOPOIHS
MOYB

MPUPOTHO-KIUMATUYECKUX
ocobennoctelt JlaapHero
Bocroka u coBpeMeHHOI
HOPMAaTHBHO-TTPABOBOM
0a3bl.

10

Paznen 10.
Bausinue
Pa3IMIHBIX
¢dakTopoB Ha
s pexTUBHOCT
b
OpPTaHMYECKUX
u
MUHEPaTHHBIX
yAOOpEeHHUIA.
Onpenenexue
HOpM
MUHEPaTHHBIX
yno6peHuit
oI
CEIBCKOXO035Ii
CTBCHHBIC
KYJIIBTYPBI

I1K-1.1 BeiOupaer
OCHOBHBIE METO/IbI

3HAEeT: OCHOBHBIE METOIbI
MOHHTOPHHTa OOBEKTOB

MOHUTOPUHTA OKpY>KaIoIleH cpefipl U
00BEKTOB OLICHKH aHTPOIIOI€HHOM
OKpY’KaroIleu Harpys3Ku.
Cpelbl M OLIEHKH | YMeeT: OLIEHUTD
AQHTPOIIOTEHHOM | aHTPOIIOTEHHYIO HArPY3Ky C
Harpy3Ku ¢ Y4€TOM MPUPOIHO-
y4eTOM KJIMMAaTUYECKHUX
MPUPOJIHO- ocobennocteii JlaapHero
KJIMMaTUYECKHUX Bocroxka.
oco0eHHoCTER Bianeer: ocHOBHBIMH
JanbHero METO/IaMH MOHUTOPHHTA
Bocroka ¢ nensto 00BEKTOB Oprma}omeﬁ
COXpaHEeHUs Cpelbl ¥ OLICHKHU
Ouopa3sHO00OpasKs | aHTPOIOrEHHON HAIPY3KH C
Y TJI0JI0POIUS Y4€TOM MPUPOJTHO-
I104B KIIUMaTHYECKUX
ocobenHocTeit JlanpHero
Bocroxka.
IK-1.2 3HaeT: nepeyeHb
WCIIONb3YET COBPEMEHHOTO
COBPEMEHHYIO o0opyoBaHue A
anmnaparypy u BBINIOJIHEHHS] HAYYHO-
obopynoBaHue HCCTIE0BATEIIbCKUX
JUTSI BBITIOJTHEHUSL | TIOJIEBBIX M TAOOPATOPHBIX
Hay4HO- paboT NpyU MOHUTOPHUHTE
HCCIIEIOBATENECK | 0OBEKTOB OKpYKaroIen
WX TIOJIEBBIX U CpeJibl.
nabopaTopHBIX YMeer: Ucroab30BaTh
pabort npu COBPEMEHHYIO anmaparypy
MOHUTOPHUHIE 1 000pynOBaHUE IS
00BEKTOB BBITIOJTHEHUST HAYYHO-
OKpY>Karoleu HCCIIEA0BATENbCKUX
cpenbl MOJIEBBIX U JTa00OPaTOPHBIX

paboT pu MOHUTOPUHTE
00BEKTOB OKpY’KaroLIei
Cpebl.

Bnaneer: HaBBIKaMU IS
BBITOJIHEHUS] HAYYHO-
HCCIIeIOBATEILCKUX
MOJIEBBIX U JTA00OPATOPHBIX
paboT Mpu MOHUTOPUHTE
00BEKTOB OKpYXKarolen

YO-1
cobecenoBanue /
YCTHBIN OIIPOC;
[1P-6
nabopaTopHas
pabota
I1P-4 Pedepar

Bomnpocs! k
sk3ameHy Ne
176 - 188
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CpeJbL.

[MK-1.3 ouenuBaer
COCTOSTHUE
00BEKTOB

OKpYy>Karoleu
Cpenbl U BUJIbI
AHTPOIOT€HHOMN
Harpy3Ku 1o
pe3ynbraTtamMm

MOHUTOPUHTOBBIX

HCCIICIOBAaHUM, C

y4eTOM
MIPUPOIHO-
KJIMMaTHYECKUX
ocoOeHHOCTEeH
HanpHero
Bocroka u
COBPEMEHHOM
HOPMAaTUBHO-
MIPaBOBOM 0a3bl B
o0acTu oXpaHbl
OKpYy>Karoleu
CpEeIIbI C IENBIO
COXpaHEeHUs
OropazHo0Opa3us
Y TJI0JI0POIUS
M0YB

3HaeT: BUIBI
AHTPOIIOTEHHON HArpy3KH,
BJIMSIIOLLIEH Ha
OuopazHooOpazue u
TJI0JTOPOJINE TIOUB

VYMeeT: o1leHUBATh
COCTOSIHHE OOBEKTOB
OKpY>Karolleu cpelbl u
BHUIbl AHTPOIIOT€HHOM
Harpy3ku 1o pe3yJibTaTaM
MOHUTOPUHTOBBIX
HACCIIEIOBAHUMN.

Bnaneer: Mmeroaukoit
OIIEHKHU COCTOSIHUS
00BEKTOB OKpY’KaroLei
cpenbl 0 pe3yJbTaTaM
MOHUTOPUHTOBBIX
UCCJIEIOBAHUM, C YUETOM
MPUPOTHO-KIMMATHIECKUX
ocobenHnocrteli JlaapHero
Bocroka u coBpeMeHHOI
HOPMaTHBHO-TIPAaBOBOM
0a3bl.

TunoBbsie KOHTPOIBHBIC 3aaHUSA, METOIUYECKHE MATEPHAIIBI, OMPEACIISIONIIC
MPOIICAYPHI OLICHUBAHMS 3HAHWM, YMEHHN W HABBIKOB U (MUIM) OTBITA JICITCIHHOCTH,
a TaKXXe KayeCTBCHHBIC KPHUTCPHH OIICHUBAHMS, KOTOPHIC OIHMCHIBAIOT YPOBCHB
c(hopMHUPOBAHHOCTH KOMIIETESHIINH, ipeacTaBicHbl B pasaeine VI,

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

OcHoBHas JuTEpPATYypa

1. Arpoxumus [DnektpoHHbli pecypc| : yueonuk / B.B. Kumun, C.IL
TopuuH. = M. [Ipocnexr, 2016. - 608 C.
http://www.studentlibrary. ru/book/ISBN9785392186686 html - [DOnexkTpoHHBIHI
pecypc]

2. AnekcangpoBa D.A., TaiigykoBa H.I. Amnanutuyeckas Xumusi.

Teopernyeckue OCHOBBI U JiabopaTtopHbd TpakTukyM: B 2kr. Ku. 1. Xumnueckue
METOIbI aHaJIn3a.- M.: KonocC, 2011.- 549 C.
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http://www.studentlibrary.ru/book/ISBN9785392186686.html

http://www.studentlibrary.ru/book/ISBN9785953207423.ntml -  [DieKTpoHHBIN
pecypc]

3. bazneipes I'.U., Cadonor A.D. 3emienenre ¢ OCHOBaMH ITOYBOBEICHUS
u arpOXMMUH. - M.: KonocC, 2013. - 415 C.
http://www.studentlibrary.ru/book/ISBN9785953206075.html -  [DnekTpoHHBII
pecypc]

4, besnpipes I'.U., Cadponor A.D. 3emienenne ¢ OCHOBaMU TTOYBOBEICHUS
u arpoxumun.- M.: KomocC, 2009.- 415 c. http://www.studentlibrary.ru/cgi-bin/mb4 -
[OnexTpoHHBIN pecypc]|

5. Jlocer A. I1., Kypuna JI. JI., Arpomereoponorus.- 2-e u3a. nepepad u

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

6. HosukoB H.H. buoxumus pacrenmii.- M.: KomocC, 2012.- 679 c.
http://www.studentlibrary.ru/book/ISBN9785953207195.html - [DnexTpoHHBIH
pecypc]

1. Cembikun B.A., Kaprambimes H.U.,MansuieB B.®. u ap. buonoruzanus
3eMJICZIeNINS B OCHOBHBIX 3eMiiefiesibueckux peruonax Poccum.- M.: KosocC, 2012.
http://www.studentlibrary.ru/book/ISBN9785953207171.html - [DnexTpoHHBIH
pecypc]

JlonmoJIHUTeIbHAS JIUTEPAaTypa

1. Arpoxumunyeckas xapakrepuctuka nouB CCCP : LlentpanbHbie ob6nactu
Heuepnozemnoii 3061 PCOCP / TTox pea. A.B.Cokonos; AH CCCP.ITouB.un-1 / M.
: Hayka, 1972. — 272 c. http:/lib.dvfu.ru:8080/lib/item?id=chamo:123549&theme=FEFU

2. Arpoxumuyeckass  xapakrtepuctuka nouB ~ CCCP.  IlouBeHHO-
arpoxumuueckoe parionupoBanue / Akagemusi Hayk CCCP, IlouBeHHbBIN UHCTUTYT ;
[oTB. pen. : A. B. Cokoinos, H. H. Po3oB]. Mocksa : Hayka, 1976. — 363 c.

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

4, ArponouBoBejieHre. [IpakTUKyM ¢ KOHTPOJIbHBIMHU 3aJaHUSMH IS
CTYJEHTOB 3a04HOU (hOpMBI 00YUYEHUSI IO arpOHOMUYECKUM crieuuanbHocTsM / .11
Manssko, B.®. [llanosanos, E.B. Cmonbckuil. - bpsinck: bpsinckas ['CXA, 2012. -
36¢. http://www.studentlibrary.ru/book/IBGAU_018.html

5. MeTtoapl arpoXMMHUYECKUX HCCIeI0BaHUN [DJIeKTpOHHBIA pecypc] /
[TuckyHOB A.C. - M. : KomnocC, 2013. — 312 C.
http://www.studentlibrary.ru/book/ISBN5953201451.html

6. Edbumos B.H., T'opmoBa M.JI., Jlynuna H.®. Ilocobue x yueOHOMI
MPaKTUKE MO0 arpoXuMHM : ydeOHOoe mmocoOue i BY30B IO arpOHOMHYECKUM

CHEUAIbHOCTIM / MockBa : KomnocC, 2004. - 191 C.
http:/lib.dvfu.ru:8080/lib/item?id=chamo:231924&theme=FEFU
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http://www.studentlibrary.ru/book/ISBN9785953207423.html
http://www.studentlibrary.ru/book/ISBN9785953206075.html
http://www.studentlibrary.ru/cgi-bin/mb4
http://www.studentlibrary.ru/book/ISBN9785953207713.html
http://www.studentlibrary.ru/book/ISBN9785953207195.html
http://www.studentlibrary.ru/book/ISBN9785953207171.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:123549&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:699323&theme=FEFU
http://www.studentlibrary.ru/book/IBGAU_018.html
http://www.studentlibrary.ru/book/ISBN5953201451.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:231924&theme=FEFU

7. UBnes A.M., Jlepbenunea A.M., T'omoB B.M., Tperyoosa B.I.
Arpoxumus ouB tora JlaneHero Boctoka. M.: U3narensckuil 1oM "Kpyrisiil roxg'. -
2001.- 100 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:848017&theme=FEFU

8. MuneeB B.I'., Arpoxumus : yuyeOHUK aia By30B / MockBa : U3a-Bo
MockoBcKOro YHUBEPCUTETA : KomnocC, 2004. — 719 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:231917&theme=FEFU

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

10. CopaBounuk arpoxumuka / B. B. Jlana [u ap.]; mox pen. B.B. Jlana. -
MuHck: benopyc. HayKa, 2007. - 390 C.
http://www.studentlibrary.ru/book/ISBN9879850808639.html

11. IluHK, celieH U PeryJaTopbl pOocTa B arpoiieHo3e [ DIEKTPOHHBIN pecypc]
/ Cepermna  W. . - M : [Ipocnekr,  2018. -208 C.
http://www.studentlibrary.ru/book/ISBN9785392273898.html

12.  Sroaun b.A.. CmupnoB I1.M., Arpoxumus : y4eOHUK HJisi CTYJCHTOB
BBICIINX CEIbCKOXO03MCTBEHHBIX YyueOHBIX 3aBeAeHHil / Mocksa : Komoc, 1982. —
775 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:249674&theme=FEFU

Ilepeyennb pecypcoB HHPOPMALUOHHO-TEICKOMMYHHUKALMOHHOM CeTH
«HHTEepHET»

http://e.lanbook.com/

http://www.studentlibrary.ru/

http://znanium.com/

http://www.nelbook.ru/

http://esoil.ru - [TouBeHHBIN UHCTUTYT;

http://www.agroatlas.ru — kaprorpadguueckue MaTepuabl MO MOYBaAM,

otaHHble B [louBeHHOM nHCTUTYTE MM.B.B./l0oKyuaesa;

www.grida.no - GRID-Arendal;

www.fao.org - ®PAO-IOHECKO;

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

paspa

Oo~No AT WNAWNER

the Netherlands

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

10. MypaBun 3.A. Arpoxumus: yueOHuK 11 BY3oB u TexHukymoB. M.:
Nzn-8o MI'Y. 2005. 384 ¢. www.bibliolink.ru/publ/10-1-0-87

Ilepeyenb UHGOPMANUMOHHBIX TEXHOJIOTHIT U IPOTrPAMMHOI0 00ecreyeHus!

1. http://e.lanbook.com/
2. http://www.studentlibrary.ru/
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http://lib.dvfu.ru:8080/lib/item?id=chamo:231917&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:122993&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9879850808639.html
http://www.studentlibrary.ru/book/ISBN9785392273898.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:249674&theme=FEFU
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http://www.studentlibrary.ru/
http://znanium.com/
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http://www.knigoprovod.ru/?topic_id=23;book_id=2121
http://www.bibliolink.ru/publ/10-1-0-87
http://e.lanbook.com/
http://www.studentlibrary.ru/

3. http://znanium.com/

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

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

6. PactBopoBa O.I'. duszuka mnouB (IPaKTUUECKOE PYKOBOJCTBO).
N3natensctBo: JII'Y, 1983 T. - 195 c.
http://www.pochva.com/?content=3&book_id=1260

7. MeTonpl 1a00paTOPHOTO OMPEACIICHUS TPAHYIIOMETPUIECKOTO
(3epHOBOTr0) K MUKpoOAarperaTHoro cocrana. http://docs.cntd.ru/document/1200116022

8. EctectBennbie Hayku. Ne 1 (42). 2013 r. [IpobGineMbl pernoHanbHOU

SKOJIOTHU u MIPUPOJIOTIOIB30BaAHUS
http://www.aspu.ru/images/File/lzdatelstvo/EN%201(42)%202013%20/28-36.pdf

9. Kosanés 1.B., Koanésa H.O. Dkonoro-pyHKuroHaIbHas poOjib MIOYB B
Pa3BHUTHU ITUBUIM3AIMH. WWW.isras.ru/.../2009-1/Kovalev.pdf

IIpogeccnonanbHubie 0a3bl JaHHBIX M HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. Ba3a manubix Scopus http://www.scopus.com/home.url

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

3.ba3za maHHBIX TIOMHOTEKCTOBBIX aKaJeMHUYECKHX KypHanoB Kwuras

http://oversea.cnki.net/

4. @enepanbHbiii optan «Poccuiickoe OOpazoBanue». denepanbHbI LHEHTP

UH(POPMAIIMOHHO-00pa3oBaTeabHbIX  pecypcoB. ['eorpadms.  http://fcior.edu.ru/

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

ity restriction=

5. Dnextponnbie 6a3bl JanHbix EBSCO http://search.ebscohost.com/

VI. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHUIO IUCHUIIJINHBI

IlnanupoBanue W OpraHu3anMs BpPeMEHH, OTBEACHHOI0 HAa H3Yy4YeHHe
AUCUMILVIMHBI. [IpUCTYIIUTh K OCBOCHUIO AUCUUILIMHBI CIECAYET HE3aMEIIUTEIbHO
B CaMOM Hayaje ydeOHOro cemectpa. PexkoMEHAyeTCsl U3YyUuThb CTPYKTYpYy H
OCHOBHBIE MosIokeHHs Pabouelt mporpaMMel aucuuIuinHbl. OOpaTUTh BHUMAHUE, YTO

KpOME ayJIUTOpHOM paboThl (JEKUHMH, JaOOpPATOPHBIE 3aHATHUS) I[JIAHUPYETCS
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camocTosiTeNbHAsE pab0Ta, UTOTM KOTOPOM BIIMSAIOT Ha OKOHYATENbHYIO OIICHKY I10
UTOTaM OCBOCHMS y4dyeOHOM auciuiuiiHbl. Bce 3amanus (ayauTopHble U
CaMOCTOATENbHbIE) HEOOXOAMMO BBIMOJIHATH M TMPEAOCTaBIATH HA OIEHKY B
COOTBETCTBHUH C IPaPUKOM.

B nmpouecce wu3ydeHus MarepualioB Y4yeOHOrO Kypca MpeasiararoTcs
cienyomue (GopMbl paboOT: YTEHUE JICKIHM, JabopaTopHble 3aHATH, 3aJaHus A
CaMOCTOATENIbHON pabOTHI.

Jlekyuonuvie 3aHAmMuUs OPUEHTUPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B
KOKJBIM pa3zjienn Kypca U MpHU3BaHbl OPUEHTUPOBATH CTYIECHTOB B IMpejIaracMom
MaTepuaie, 3ajJ0KUTh HAy4Hble M METOAOJIOTUYECKHE OCHOBBI I JaibHeuIen
CaMOCTOATENbHON pabOThI CTYIEHTOB.

Jlabopamopnvie 3anamus aKUEHTUPOBAHBI HA HanOoJiee MPUHIUITHATBHBIX U
MpoOJEMHBIX  BONpOCAaX Kypca U TPHU3BAaHBI CTHMYJIUPOBATh  BBIPAOOTKY
MIPAKTUYECKUX YMEHUU.

Oco60 3HaunMoM 1 MPoheCCUOHAIBHOM MOATOTOBKH CTYACHTOB SIBIISICTCS
camocmoamenvHas paboma no Kypcy. B xoxe 3Toit pabOThI CTYIEHTHI OTOHUPAIOT
HEOOXOIMMBIA MaTepHual Mo U3y4aeMOMY BOIPOCY M aHAIM3UPYIOT ero. CTyleHTam
HEO0OXOMMO 03HAKOMUTHCSI C OCHOBHBIMU MCTOYHUKAMH, 0€3 KOTOPHIX HEBO3MOYKHO
MOJTHOIIEHHOE TIOHUMaHHe MPOoOJIeMaTUKH Kypca.

OcBoeHne Kypca CHOCOOCTBYET Pa3BUTHUIO HABBIKOB OOOCHOBAaHHBIX W
CaMOCTOSITENIFHBIX OIICHOK (akToB M KoHmenuuid. I[losTomy Bo Bcex dopmax
KOHTPOJII 3HaHWM, OCOOEHHO MpU cJadye 3ayeTa, BHUMaHUE oOOpalmaercs Ha
MOHUMAaHUE MPOOJEMATUKU Kypca, Ha YMEHHUE MPAKTUUYECKU MPUMEHSATh 3HAHUS U
JIeaTh BBIBOIBI.

PaGora ¢ Jureparypoii. PekoMeHayeTCsi HCIIOJb30BaTh  Pa3IMYHBIC
BO3MOXKHOCTH pabOThl ¢ JuTeparypoil: (oHasl Hay4yHoil Oubiuorexku JIBOY
1 3neKkTpoHHble ouomuoreku (http://www.dvfu.ru/library/), a Takxe AOCTYIHBIC IS

WCITOJIB30BAHUS APYTHE HAYYHO-ONOIHMOTEYHBIC CHCTCMBI.

IMoaroroBka k 3k3amMeHy. K crmade sk3ameHa JOMYCKArOTCS OOydaromuecs,
BBITIOJIHUBIIINE BCE 3a/1anus (J1ab0paTOpHBIE, CAMOCTOSTENBHBIC), MPETyCMOTPEHHBIE
y4eOHON MpOTpaMMOl TUCIUIUIMHBI, ToceTHBIMe He MeHee 90 % aymuToOpHBIX
3aHATHM.

VilI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCIUIT/INHBI

46


http://www.dvfu.ru/library/

1. Crnaiii-ipe3eHTaunu JeKUUid « ATpOXUMUSI»
2. CBoOOAHBIA JOCTYI K 3JEKTpoHHOW OuoOnunoreke JIBDY uepes cerb

HNnTepHer.

3. JlabopaTopusi OCHaIlleHHAs BBITSHDKHOM CHCTEMOM M JUCTUIMPOBAHHOM

BOJIOM;
[lepeuenn

MAaTCPUAIIBHO-TCXHUYICCKOI'O

JTUCITUTIIMHBI IPUBEJICH B TAOJIHIIE.

U [POrPaMMHOTO

MarepuanbHO-TeXHUYECKOE U MPOrpaMMHoe o0ecrieyeHue 11 CHUIIIMHbI

oOecrieueHus

HanMmenoBanue crieuaibHbBIX
MOMEIIEHNH U MOMEIEHNHA
JUISL CAMOCTOSITEIIbHON pabOThI

OcHaIIeHHOCTh CHEIHATBHBIX
MOMEIIEHNH 1 MOMEIEHNH I
CaMOCTOSITENTFHON PabOTHI

ITepeueHpb TUIIEH3UOHHOTO
MIPOTPaAMMHOTO OOECIICUCHHS.
PexBu3UTHI TOATBEPAKIAIOIIETO

Aynutopus s
CaMOCTOSATENIFHON paboTHI

200*125 ¢ ITVY 3-05.

11. ATOoMHO-206CcOpOIIMOHHBIT
IJIAMEHHO-OMHUCCUOHHBII
cnerpoporomerp AA-6800

12. Becwsr AX 200. Shimadzu

13. Amnamum3zatop Osrctpsrid (10 I'm)
flux H20, CH4, C02 ©Ha mnpuHIHIE
Picarro G2311-f

14. dotokonopumerp KOK-3-KM
15. xad CYLIMIBHBIN c
MIPUHYIUTETBHON HUPKYJIIUen

Bo3ayxa LICII-0.2-100

16. [Teusr mMydenpHas C BBITSIKKON
npoaykToB cropanus CHOJI10/11-B

17. PeaktuBbl

JOKYMEHTa
1. Becnr nabopaTtopHbie
3J1eKTpOHHbIE TUII MW;
2. Becsr nabopaTopHEIE
JJIEKTPOHHBIE  aHajmuTHyeckue AW
Series;
3. DJeKTponedb CONPOTHBICHUS
kamepHas nmabopatopras CHOJI 10/11-
B;
4. kad CYLIMIIBHBII c
NIPUHYAUTEIBLHOM LUPKYJILUen
Bo3ayxa IIICIT-0.2-100;
5. OpOuTtanbHBI MyIbTH-IIEHKEP
Multi PSU-20;
6. JlabopaTopHas nocyna:
690922, I[Ipumopckuil kpaid, C7T emaHH]?;éi?ﬁ?ﬁiiZii’ﬂ'
r-Bramasoctox, OCTpOIE Pyccxui, 8. BoceMmuMecTHast BojasHas OaHs
noyocTpoB CarnepHslii, HOCEIOK LT-8"
Asike, 10, kopr. A (JIut. IT), 9 ' BhrmsikHoi mikad: [EPEYEHG I10
Irax 10, kab.A1017. 10. Hpobunka  BamkoBas  JIBT

Jist  mpoBeieHHs Y4eOHBIX 3aHATUH MO AUCIUIUIMHE,

OpraHu3aIuu
nabopaTopHoOe

CaMOCTOATENbHON  paboThI
o0opyoBaHuE u

CTYAEHTaM JOCTYITHO
CIIEUATTM3UPOBAHHBIC

a Takke A
clemyroniee
KaOWHETHI,
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COOTBETCTBYIOIME ACHUCTBYIOIIMM CAaHUTAPHBIM M NPOTHUBONOKAPHBIM HOpPMaM, a
Tak)Ke TPeOOBAaHUSAM TEXHUKU O€30IaCHOCTH IPHU IPOBEACHUM YUEOHBIX M HAy4YHO-
IIPOU3BOJCTBEHHBIX padoOT.

B nensx obecrnieueHust crienUalbHBIX YCIOBUN OOy4eHHsS MHBAJIUIOB W JIUIL[ C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbsi B JIBDY Bce 3manus 000pyI0BaHbI
nagaycamu, JudramMu, TMOABEMHUKAMH,  CIICHUATU3UPOBAHHBIMH  MECTaMH,
OCHAlICHHBIMU  TYaJ€THBIMH  KOMHATaMHu, TaOJIuMukaMu  HWH(OPMAIMOHHO-
HAaBUTALMOHHOW MOJIEPKKH.

ViIl. ®OHJAbI OHEHOYHBIX CPEJACTB

JUIS  TUCIUIUIMHBL  « ATPOXHMHS» HWCIHOJIB3YIOTCS CIICIYIOIIHE OICHOYHBIC
CpencTBa:

YcTHBIN onpoc:

1. CoGecenoanue (YO-1)

[TuceMenHBIC PAOOTHI:

1. JTaboparopnas padota (ITP-6)

YcTHBI onpoc

VYCTHBIA OnpOC MO3BOJSIET OIEHWTH 3HAHUS M KPYro3op CTY/IEHTa, YMEHHUE
JIOTUYECKU TOCTPOUTH OTBET, BIJIAJICHUE MOHOJIOTUYECKOW pPEUbl0 U HUHBIE
KOMMYHUKATHUBHBIC HABBIKH.

OOyuaromias (pyHKIIMS COCTOUT B BBISIBIICHUHU JETaleH, KOTOPhIE IO KAaKUM-TO
MPUYUHAM OKAa3aJIMCh HEIOCTATOYHO OCMBICIEHHBIMH B XOJ€ YYEOHBIX 3aHSTUU U
IIPA IOATOTOBKE K 3a4€Ty.

CobecemoBanre (YO-1) — cpeACTBO KOHTPOJS, OPraHU30BaHHOE Kak
crienpaiibHas Oecela MpernojaBatesisi ¢ OOy4YaloIIMMCS Ha TEMBbI, CBS3aHHBIE C
M3y4yaeMOW JUCIUIUIMHOM, W pPAacCUMTAaHHOEC Ha BBISICHEHHME oObeMa 3HaHUM
00y4JaroIerocs rno onpeeICHHOMY pa3Jielly, TemMe, IpoOJeMe U T.II.

IMucbMeHHbIE PA0OTHI

[TucbMeHHBIA OTBET MpPUYYaET K TOYHOCTH, JIAKOHUYHOCTH, CBSI3HOCTH
U3JI0)KeHUs MbIciH. [[uchMeHHast MpOBEpKA UCIOJIb3YETCSl BO BCEX BHUIaX KOHTPOJS U
OCYIIECTBIISIETCS KaK B ayJIMTOPHOM, TaK U BO BHEAYAUTOPHOM padoTe.

JlaboparopHas padota (ITP-6) — cpeacTBO a1 3aKpPEIUICHUS U MPAKTHYECKOTO
OCBOCHHMSI MaTepuasa o onpereJeHHOMY pa3eny.

MeToauveckue peKOMEHIAUN, ONpeae/sole Mpoueaypbl OleHUBAHMS
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Pe3yabTaTOB OCBOCHUA TUCIHUILJINHDBI

OueHoYHbIE CPeCTBA ISl IPOMEKYTOYHOM aTTeCTAlUN

[IpomexxyTouHasi arrectauusi CTYACHTOB IO JUCHUIUIMHE «ATPOXUMUSD)
MIPOBOJIUTCS B COOTBETCTBHU c JOKIbHBIMH
HOpMaTUBHBIMH akTamMu JIBOVY u sBnsercs obs3arensHOol. Dopma OTYETHOCTH 10
JTUCHUIUTHHE — 9K3aMeH (7,8-i ceMecTp). DK3aMeH MO TUCIUILIMHE BKIIFOYACT OTBETHI
Ha 2 Bompoca. OauH W3 BONPOCOB HOCUT OOmMil xapakrtep. OH HampaBieH Ha
PacCKpBITHE CTYJCHTOM 3HAHHMHA 10 «CKBO3HBIM» BONpPOCAM W TMpobOiieMaM (PU3HUKH
nouB. BTopoif Bompoc kacaetcst mporieccoB (popmupoBaHusS (U3HUESCKHII CBOWCTB
MIOYB U UX PE3YIbTATOB.

MeToanuecKkue yKa3aHus 10 ca4ve 3K3aMeHa

DOK3aMe€H TMpUHHUMAETCS BeAylmuM mpenojasateneM. [lpu  Gombiiom
KOJIMYECTBE TPYMI Y OJTHOTO MPEMNO/IaBaTelisi Wil Mpu OOJBIION YHCIEHHOCTH TOTOKA
M0 PacCHOpPsIKEHUIO 3aBEyIONIero kadeapoi (3aMecTUTelist JUPEeKTopa 1no yueOHou u
BOCIIUTATEILHON paldoTe) J[AOMyCKaeTCs TMPUBJICUCHHUE B TOMOIIL BEIyIIEMY
npenojaBaresitio JAPyrux mpenojarateicii. B mepByro odepenb MNPUBIEKAIOTCA
npenojaBaTesid, KOTOpPbIE MPOBOJUIN JTA0OpATOPHBIE 3aHSTUS IO AUCIUIUIMHE B
rpymnmnax.

B uckimounuTenpHBIX ClydasiX, MO COTJIACOBAHHUIO C 3aMECTHTENIEM JAHPEKTOpa
[lIxonpl Mo yueOHOM M BOCHHUTATENIBHOW paboTe, 3aBemyrommuil kKadeapol uMeer
MIPaBO MPHUHATH 3a4€T B OTCYTCTBUE BEYIIETO MPENO aBaTesl.

®dopma npoBeieHUsI SK3aMeHa (yCTHas) YTBEPXKIAaeTCsl Ha 3aceaHuu Kadeapbl
MOYBOBEJICHUSI 1O COTJIACOBAHUIO C PYKOBOJUTEIIEM B COOTBETCTBUU C paboueii
MPOTrPpaMMON TUCIUTUTUHBI.

Bpewmsi, npenocraBisieMmoe CTyA€HTY Ha MOJATOTOBKY K OTBETY Ha 3K3aMEHE,
JOJDKHO cocTaBiATh He Oosyiee 30 MuHyT. [lo McTeyeHUU TaHHOTO BPEMEHH CTYICHT
JIOJKEH OBITh TOTOB K OTBETY.

[TpucyTcTBHE Ha 3K3aMEHE MOCTOPOHHUX JUIL (KpOME JIUI, OCYIIECTBIISIFOLINX
MPOBEPKY) 0e3 paspenieHusi COOTBETCTBYIOIIMX JHI] (peKTopa U0 MPOPEeKTOpa Mo
y4eOHOHM U BocnuTaTenbHOU padoTe, aupekTopa Illkonsl, pykoBoautens OIIOIIT naun
3aBeayroniero kadeapoi), He pomyckaercs. MHBanuabpl U JiMila ¢ OTpaHUYCHHBIMU
BO3MOXXHOCTSIMU  3JI0POBbsl, HE HMEIOIIME BO3MOXKHOCTH CaMOCTOSATEIBHOIrO
MEePEBUIKECHUS, IOMYCKAIOTCS 9K3aMEH C COMPOBOXKAAIOIIMMH.

[Ipu mpoMekyTOUHOU aTTecTanuu OO0y4YaroIIMMCS YCTaHABJIMBACTCS OIICHKA
COTJIMYHO», «XOPOIII0», «yTOBICTBOPUTEIHLHOY» UITU «HEYIOBJICTBOPUTEIHHO.

B 3ayeTHyl0 KHUXKY CTyJA€HTa BHOCUTCS TOJBKO 3allUCh «OTJIMYHOY,

«XOpoUIo», «YAOBJICTBOPUTCIBHO», 3allUCh «HE 3a4YTCHO» «HCYJOBJICTBOPHUTCIILHO»
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BHOCUTCA TOJIBKO B 3K3aMCHAIMOHHYIO BCIOMOCTD. HpI/I HCABKC CTyACHTA Ha
9K3aMCH B BCAOMOCTH ACJIIACTCI 3aIIMCh «HC ABUIIC).

Bonpocel k 3xk3amMeHy

1. Hcropuyeckue WCTOKM JPEBHEHM MPPUTAllMM, JPEBHEWIIHME OYaru
3eMIIEICIINSL.

2. Mapk Tepenumit Bappon, Jlynuii FOunit Mozepat Koixymenna.

3. 3apoXk/JIeHHEe YYEHHS O IUTAaHWW PACTEHHM, IJIOJOPOJUU IIOYB H
y10OpEHUU 3eMeb.

4. Barmsael JInGuxa Ha nmuTaHue pacTeHUM.

5. Ponb pyCCKHX yYEHBIX B pa3BUTUU YUEHUS O IUTAaHUU PACTCHUN U HAyKH
arpOXHMHMH.

6. JI.V1. MeHpeneeB O MOCTAHOBKE OIBITOB M0 U3YYEHHUIO 3(PPEKTUBHOCTU

ynoOpeHuil B pa3nu4HbIX 30Hax Poccum.

7. A.H. Durensrapar, I1.A. Koctbiues, J[.A. CabuHuH.

8. I1.C. KoccoBrd 1 ero pa3sHOCTOPOHHHE HHTEPECHI B HAYKE.

9. JI.H. IIpssHUIIHUKOB — OCHOBATENb TEOPUM aMMHAYHOTO W HUTPATHOTO
MIATAHUS PACTEHUU.

10. Bkmag B pa3BUTHE arpoHOMHUYECKOW HAyKd M, B YaCTHOCTH, B
pa3pabOTKy TEOpWUU a30THOTO TMHUTAaHUS PACTEHUH © TMPAKTUKY MPUMEHEHHS
ynoopennit ®.B. TypunHa.

11. Baxmueiimme wuccnefoBaHusi mo mnpooOnemam ¢ochopa U Kaaus B
semnenennn B XX croietun A.H. Jle6ensunena, @.B. Uupukosa, A.B. Cokorosa.

12. PaGotret S.B. Ileiie, B.A. ®paHiecoHa 1o H3Y4YEHUIO BIUSHUS
MHUKPO3JIEMEHTOB Ha POCT W Pa3BUTHE pPaCTEHUl, OMOXMMHUYECKHUX IPOLIECCOB B
PACTUTENBHBIX OPTaHU3Max M YCIOBUHM BBICOKOU 3()PEKTUBHOCTH MUKPOYIOOPEHHI B
pa3IMYHBIX TOYBEHHO-KIMMAaTUYECKUX 30HaX.

13. B.B. Jloky4aeB u ero BKJaJ B HAyKy arpOXHUMHIO.

14, BnusgHue Ha pa3BUTHE arpOXMMHH UCCIEAOBAHUM U Pa3pabOTOK yUEHBIX
A.T". losipenxo, H.. Basunogra, C.l. Bonbdhkosuua, B.A. KoBfsl.

15. TloHsiTHE «IIJIOIOPOIUE TIOUB.

16. BakHOe CBOICTBO MOYBHI — €€ MOTJIOTUTEIbHAS CTIOCOOHOCTb.

17. cocTaB u CBOICTBA MUHEPAIBHON U OPraHUYECKOMN YacTel MOYBBHI.

18. TlornmoTuTenbHas CIOCOOHOCTH U CBOMCTBA MOYBHI.

19. V3meHeHue u oONTUMHU3ALMSA IUIOJOPOJMS M CBOWCTB TOYBBI IPH
JUTUTEILHOM IPUMEHEHUH YIKOOPEHHUIA;

20. buosornyeckuit KpyroBopoT u OajgaHc OMOT€HHBIX 3JIEMEHTOB U ryMmyca
B arpoIieHo3e.

21. Ta3zoo0pasnas (a3a MovBHI.

22. Xwunkas da3a IOYBBI.

23. Tsepnas ¢a3a MOYBHI.

24.  Tpwu rpynnbl BTOPUYHBIX aJTFOMOCUIIUKATOB.
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25. U3meneHus TUIOMOpOAMS Y CBOWCTB TOYBBI, MPOUCXOMISIIAE TIPH
CUCTEMATUYECKOM MPUMEHEHUH YI00pEHUH.

26. KpyroBopoT u 6anaHC MUTATEIbHBIX BEIIECTB U TyMYCa MMOYBHI.

27. buomornyeckuii KpyroBopoT BEIIECTB.

28. bamanc nuraTenbHBIX BELIECTB.

29. HcToYHMKY MOCTYIIEHUS MUTATEIbHBIX BEIIECTB.

30. Ilomstma:  OuoJiormyeckwii  OajaHC,  XO3SIMCTBEHHBIM  OajaHc,
BHEIIIHEXO35IMCTBEHHBIN OallaHC.

31. TlonsTHE «IUTaHUE PACTEHU.

32. Tunsl NTUTaHUS PACTCHUIA.

33.  ABTOTpOQHBIN THII MUTAHUSI.

34. CumOMOTpPO(HBIN THI MUTAHUSI.

35. bakrepuoTpodHOTO THUTIA TUTAHUS PACTCHHIM.

36. Ilonsarue npodecca hoTOCUHTE3A.

37. Ha kakue  JKU3HEHHBIE  TPOLIECCHI  MCIOJB3YETCS  DHEPrus,
BBIICJISIFOIIASICS TIPU IBIXaHUU PACTEHUS?

38. OmpeneneHne KOPHEBOrO MUTAHUS PACTECHUSI.

39. Oxapaktepu3oBaTh KOPHEBHIE 30HBI.

40. PacckazaTh O Tmpolecce TMOIVIOMIEHUS JJIEMEHTOB MHUHEPaIbHOIO
MUTaHUS PACTCHUSMHU.

41. MexaHn3Ma M0IaYU TUTATEIBHBIX BEIIECTB K MTOBEPXHOCTH KOPHS.

42. KopneBoii mepexsar.

43. MaccoBblii TTIOTOK.

44,  Juddysus.

45. Paznenenue ynoOpeHUM M0 XapakTepy BO3JACHCTBUSI HA MOYBY U POCT
pPacTCHUM.

46. Krnaccudukamus yno0opeHu.

47. PazneneHue MUHEPAIbHBIX YA0OpPEHUH MO criocobam Mpou3BO/ICTBA.

48. (CpolicTBa MUHEPATBHBIX yIOOPEHHIA.

49. B ¢dopme KakuX COSTMHEHUN HAXOAUTCS a30T B MOYBe?

50. Kak ornnyaroTcsi OCHOBHBIEC THIIBI IIOYB IO OOIIEMY COACPIKAHUIO B HUX
azora?

51.  UYrto Takoe aMMmoHUDUKAIMS, HUTPUPUKALINS U TEHUTPUPUKALIHS?

52. KakoBbl 0COOEHHOCTH KPYTOBOPOTa a30Ta B 3eMJICACIIAN?

53. Knaccudukaius a30THBIX Y10OpEHUH.

54.  ACCOPTHUMEHT a30THBIX yJIOOpEHUN.

55. HazoBute HUTpaTHBIE YIOOPEHHUS, UX COCTAB, CBOMCTBA U IPUMEHEHUE.

56. Pacckaxure 00 aMMHUAYHBIX YAOOPEHUSIX: KUIKHE (POPMBI.

57. Pacckaxure 00 aMMOHUNHBIX yIO0OpEHUSIX: TBEPbIe POPMBI.

58. AmmmauHO-HUTpaTHBIC yHoOpeHus. Kak mpoucxoauT B3amMoneHCTBHE
aMMUAYHOU CETTUTPHI C TTIOUBOM?

59. Pacckazatb 00 ynoOpeHusx, coepKaimx a3oT B aMUTHON GopMe.

60. Uro mpeacTaBisrOT cOO0M aMMHUaKaThI?
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61. Ha3zoBuTe TBepable aMMOHUIHBIE U KUAKUE aMMUAYHbIE YA0OpEHUs, UX
COCTaB, CBOMCTBA U MPUMEHEHUE

62. IIpuMeHeHUe a30THBIX YAOOPEHUH MO/ OT/IETbHBIE KYJIbTYPHI.

63. B Buje kakux coenuHeHuit hocdop mocrymnaer B pacTeHUs ?

64. Kaxkosa poisib pocdopa B :KU3HH pacTCHUIN?

65. Hcrounuku ¢ocdopa s pacTeHUM.

66. IIpomsinenHsie pochaTHbIC YI0OpEHHUS.

67. UYto Takoe XUMHUYECKOE CBsA3bIBaHHE (oc(]aToB M KaKk OHO 3aBUCUT OT
CBOMCTB MOYBBI?

68. Uto ciayxuT ceipbeM I oaydeHus GpochopHbIX ynoopeHnii?

69. [I'pymnma onHo3amerieHHbIX (HochaToB.

70. Ilpuem rpanynupoBaHHs YAOOpPEHHH Ha TpHUMEpE TPaHyIUPOBAHHOTO
cynepdocdara.

71. T'pynma aBy3amenieHHBIX (hochaTos.

72.  Otouume npoctoro cynepdocdara oT ToMacIIaka.

73. I'pynmna tpex3zamenieHHbIX GpocdaToB.

74. Pacckaxute o ¢ochopuTHOH MyKe, €€ TOJIyYeHHH, CBOMCTBAX M
O0COOEHHOCTSIX TPUMEHEHUSI.

75. Ilepeuncnure crnocoObl BHeceHus (pochopHbix ynobpenuii. KakoBa ux
3¢bHEeKTUBHOCTH?

76.  OcnHoBHOe BHeceHHE (HOCHOPHBIX yI0OpEHHIA.

/7. KakoBo conepxanue W (QOPMBI COECIMHEHUW KaiHs B IOYBAX, MX
JIOCTYITHOCTh PACTCHUSIM?

78. Ha3oBuTe OCHOBHBIE MECTOPOXKIEHUS KAIMWHBIX COJeH W jJaiTe
XapaKTePUCTUKY COCTaBa KAJIMWHBIX MUHEPAJIOB.

79. PacckaxuTe O TOTYyYEHUH, CBOWCTBAX M MPUMEHEHHH XJIOPHCTOTO
KaJTus.

80. KakoBbl cocTaB, CBOMCTBA CHIPHIX KAMWHBIX COJICH?

81l. Kak npuMeHSIOTCS ChIpbI€ KaIHIHBIC yI00pEHMS?

82. . PacckaxuTe 0 cocTaBe, CBOWCTBaX M NMPUMEHEHUH Cylib(aTa Kalus H
KaJIMMHO-MarHe3uaabHbIX COJIEH.

83. Kakum o6pa3om kanuitHbie yI0OpEeHHs BIHSIOT HAa CBOMCTBA TOYB?

84. CnocoObl MPUMEHEHHUS J103bI KaJTUHHBIX yI00pEHUIA.

85. OtHoleHNe pa3IUYHbIX KyJIbTYp K KAIUHHOMY MTUTAHHIO.

86. Kakue ynoOpeHus Ha3bIBalOTCs KOMIUIEKCHbIMU? Ha Kakue rpymnmbl ux
MOJPa3ACIIsIIOT?

87. Ilepeuucnuthb HauOosee pacnpoCTpaHECHHbBIE OJHO- u
JIBYXKOMITOHEHTHBIN KOMITJIEKCHBIE YI00peHUsI.

88.  OcHOBHbBIE CBOMCTBA U CITOCOOBI MOTYYEHHUS CIOXKHBIX YI0OpEHUH.

89. Uto co0oil mpencTaBisIOT KUJKUE KOMIUIEKCHBIE U CYCIIEHAUPOBaHHbBIE
ynoopeHwus?

90. CgoiictTBa U cHOCOObI TOMYYEHUS >KUIKUX U CYCIEHIUPOBAHHBIX
KOMIUIEKCHBIX YAOOPEHUH.

91. Kakue ynoOpeHusi OTHOCSTCS K CJI0)KHO-CMEIIaHHbIM?
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92. Tlonmyuyenue, CBOMCTBA M MPUMEHEHHUE CIOKHO-CMEIIAHHBIX YIO0OPEHUIA.

93. TpebGoBanHwus, mpeAbABISIEMbIC K CMEITMBAHUIO MPOCTHIX YA0OpESHMIA?

94, B d4em 3akmodaeTcss (PU3HOJOTHYECKas CHEeU(PUIHOCTb JICHUCTBUS
yI0OpEeHHH, MOTYYEHHBIX Ha OCHOBE MOIMGOCHOPHBIX KUCTOT?

95. [Ilonsatue GUBHOIOTUYECKH KHCIbIE U (DU3HOJOTUYECKH IIEJIOYHBIC
yno0peHus.

96. I[IpeumymiecTBa rpaHyJIMPOBAHHBIX CYXUX CMECEH.

97. Kak MOXXHO yIy4yIIuTh (PU3MUECKHE CBOMCTBA CMEIIAHHBIX YI0OpEHU?

98. C xkakoil weAbI0 B COCTaB KOMIUIEKCHBIX YAOOpEHUN BBOIAT
MUKPO3JIEMEHTHI?

99. Cnoco6 nomydenus quamMmmodoca.

100. Yto coboit mpencraBmsaoT noiudochartbl, KaK KOMIUIEKCHBIC
yIoOpeHusi, ¥ KaK MX yCBaMBAIOT PACTECHUS?

101. Kaxumu 6siBatoT HUTpoocku? CriocoObl MoTyyeHuss HUTPOPOCOK.

102. BbICOKOKOHIIEHTPUPOBAHHBIE YI0OpEeHUs — aMUIbl pocdopa.

103. Yem omimuaercs ropsyuil CrocoO MOTYyYEHHUS KUIKUX KOMIUIEKCHBIX
y10OpeHuil OT XOJIOAHOT0?

104. KaxoBo coaep:kaHre MUKPOIJIEMEHTOB B Pa3JIMUHbIX TUIAX MOYB?

105. Kakue MHKpO3JI€MEHThl HauOojee IMHUPOKO MPUMEHSIOTCS B CEIBCKOM
Xo3s1cTBE?

106. Dwusmonorumyeckas poiib bopa U ColepKaHUE €TO B PACTCHHSIX.

107. Ha xakux mouBax, MoJi Kakue KyJIbTYPbl U CKOJIBFKO HEOOXOIUMO BHECTH
oopa?

108. ®dusnonormueckas pojib K0OaIbTa M COAECPKAHNUE €r0 B PACTEHUSX.

109. Ha kakux mouBax W TOJ Kakue KyJIbTypbl MPEXKIE BCEr0 HEOOXOTUMO
BHECEHHUE KOOAbTOBBIX YI00pEHUI?

110. Ha3Bate ¢Gopmbl KOOATBTOBBIX YIOOpEHUW, J03bI W CIOCOOBI HX
BHECEHUSI.

111. KaxkoBa ¢u3mnosoruyeckasi pojib IIMHKA U COJIEP)KaHHUE €r0 B PACTCHHUSI3.

112. Ha xakux moyBax W MOJ KaKue€ KYJbTYPhl MPEXJE BCETO HEOOXOAMMO
BHECEHHUE LIMHKOBBIX y100peHuit?

113. Ha3BaTh (opMBbI IUHKOBBIX YI0OPEHUH, 03Bl U CITIOCOOBI MX BHECECHUSI.

114. ®wusnonoruyeckas pojib MU U COJIEpKAHUE €€ B PACTCHHUSIX.

115. Ha xakux mo4Bax M MOJ KAaKUE€ KYyJIbTYpbl MPEXKAE BCEr0 HEOOXOIUMO
BHECEHUE MEIIHBIX yI00peHMit?

116. Ha3BaTb (hopMbI METHBIX YAOOPEHH, 03I U CIOCOOBI UX BHECEHUSI.

117. KakoBa Qusnongornueckas pojb MOJUOJEHA U COJEp)KaHHE €ro B
pacTCHHSIX.

118. Ha kakux moyBax W MOJ KaKu€ KYJbTYPhl MPEXJE BCEr0 HEOOXOAMMO
BHECEHUE MOJIMOCHOBBIX YAOOpEHU?

119. HazoBute GpopMbl MOTUOACHOBBIX YI0OPEHUHN U CLIOCOOBI UX BHECEHUS.

120. ®dusnonoruueckas pojib MapraHia 1 Coiep>KaHue €ro B PaCTEHUSX.

121. Ha xakux mouyBax W MOJ Kakue KyJbTYphl MPEXIE BCEro HE0OXOIUMO
BHECEHUE MApPTraHIIeBbIX YA0OpEeHU?
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122. HazoBute (opmbl MapraHueBblX YAOOpPEHHUH, 03bI U CHOCOOBI HX
BHECEHMSI.

123. Hcnonp3oBaHWE HUKEIS B KaU€CTBE MUKPOYI0OpEHHUS.

124, Vicnonb3oBaHME KEJIE3HBIX YIO0OPECHUH.

125. Kakwue BUJIbl OpraHUYeCKUX YI0OpEHUIN U3BECTHBI arpOXUMUN?

126. KakoBo 3Hau€HHE OPraHUYECKUX YAOOPEHUM JIJIS TIJI0T0POIHS TTOYUB?

127. KakoBbl cocTaB M YCIOBUAX 3(P(HEKTHBHOTO IMPHMEHEHHUS HaBO3a B
Pa3TUYHBIX KIMMATHICCKUX 30HaX CTPaHbI?

128. TloacTuimouHblii HaBO3: CBOMCTBA, COCTaB. BHIbI TOACTHIOK TpHU
CTOMJIOBOM COJIEP’KAHUU CKOTA.

129. CrnocoObl U YCIOBHSX XpaHEHHs MOACTUIOYHOTO HaBO3a

130. TloacTwmouHBIi HABO3 KaK WMCTOYHUK IMHUTATEIBHBIX BEIIECTB IS
pacTeHuu

131. becnoacTuiIOYHBIN HABO3: CBOMCTBA, COCTAB, YCIOBUSIX XpaHEHUS

132. KomrmocTsl: cocTaB, ClOCOObI KOMIOCTUPOBAHUS

133. TopdoxuxkeBbie KOMIOCTHI

134. ®ekanuu u deKkalbHbIE KOMITOCTHI

135. TopdomuHepaabHbIe KOMIIOCTHI

136. TopdodochopuTHbIe KOMITOCTHI

137. TopdomunepasbHO-aMMHAYHbBIE YI0OPEHUS

138. KommocTtupoBanue Topda Ha OCYIICHHBIX TOPHIHUKAX

139. TopdopacTuTenbHBIC KOMITOCTHI

140. Topd: cocTas, cBOICTBA, UCTIOIB30BAHUE JIJISI KOMIIOCTOB H JP.

141. HaBo3Has >kmka: cOCTaB, CBOMCTBA, UCIIOJIb30BaHHUE

142. Tltmumii NOMET: COCTaB, CBOWMCTBa, WCIOJb30BAaHUE B KAauyeCTBE
yno0peHus

143. Canponenb

144, Vicnonb3oBaHHE COJIOMBI HA yI00pEHUE

145. Topoackoit mycop

146. 3eneHoe ymoOpeHue

147. buonornyeckue yAOOpeHHs: WJIM TMpenaparbl, HCHOJIb3yeMble IS
YIIYYIICHUs TUTaHKUS PACTEHUMN, TTOBBIIICHUS YPOKAWHOCTH

148. Hwurparus kak 6aktepuaabHOE yI00peHue

149. CaoiicTBa KIIyOCHBKOBBIX OaKTEpHUH, HCTIONB3yEMbIX ISl IPUTOTOBICHUS
HUTparvHa

150. . AMBb kak GakTepuanbHOE Y100peHue

151. buorymyc

152. OrtHomieHWe  pa3aM4YHbIX  CEJIbCKOXO3SMCTBEHHBIX  PACTEHHM K
KHCIIOTHOCTH TTOYB

153. 3HadeHue U3BECTKOBAHUS TIOUYB

154. BzauMmopeicTBHE U3BECTHU C TOYBOI

155. Pacckazath 00 M3MEHEHHUSX, IPOUCXOAIIMX B TOYBE MOCIE BHECCHUS
U3BECTHU

156. U3BecTkoBbIe y1oOpeHus: GopMbI, COCTaB, CBONCTBA
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157. TlpumeHeHHe U3BECTKOBBIX YA0OpeHU U UX 3((HEKTUBHOCTH

158. Kakum  oOpa3oMm  ycTaHaBIMBaeTCsd  HYXJIaeMOCTb  IIOYB B
W3BECTKOBAaHUU?

159. Hopwmsl u3Bectu

160. CnocoObl U CPOKH BHECEHUSI U3BECTKOBBIX YAOOPEHUH B MTOYBY

161. Kakue mo4Bsl MOJIBEPrarOTCsi TUTICOBAHUIO?

162. Ilpouecchl, NpoTEKarOIIMe B TIOYBE MPU BHECEHUU TUTICA

163. Pacuer HOpMBI THIICA

164. VYcnoBus 3pPpeKTUBHOTO MPUMEHEHHS TUTICA TIPU YIYUYIIEHUH COJIOHIIOB

165. KakoBbl  (pu3MOJIOTHYECKHE OCHOBBI  ONpPENCIECHUS TOTPEOHOCTH
CENIbCKOXO3SICTBEHHBIX KYJIBTYP B YIOOpEHHSIX?

166. UYto moHMMaeTcs MOJ KPUTHYCCKUM W MAKCHUMAJIbHBIM TEPHOaMU
MOCTYIUICHHUSI TUTATEIbHBIX BEIIECTB B pacTeHue?

167. UYrto Takoe OHMOJOTUYECKUN M XO3SUCTBEHHBIH BBIHOC IMUTATEIHHBIX
BEILECTB?

168. KaxoB BeiHOC N, P205 wu K20 Ha enunuily yposkas OCHOBHBIX
CEJIbCKOXO3SICTBEHHBIX KYJIbTYp?

169. Yro BiMseT Ha MCHOJH30BAHHE PACTCHUSIMU MHUTATEIILHBIX BEIECTB U3
MOYBBI?

170. Kak YUUTHIBAIOTCS MO>KHUBHBIE u KOpPHEBbIE OCTaTKH
CEIbCKOXO3SIMCTBEHHBIX ~ KYJABTYp TIPH COCTABJICHHH CHCTEMBI TPUMEHEHUS
ya00peHuii?

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

172. Pacckazath 0 KOOQPHUIMEHTE UCTIOIB30BAaHMUS MMUTATEIBHBIX BEIIECTB U3
yA0OpEHUi.

173. BnusHue MOYBEHHO-KIMMATUYECKUX YCIOBUM Ha 3PHEKTUBHOCTD
OpPraHUYECKUX M MHUHEPATBHBIX YI00PECHHM.

174. BnusHue pa3ivYHBIX arpOTEXHUYECKUX MpPUEMOB Ha d(PPEKTUBHOCTH
CUCTEMBI IPUMEHEHHUSI YA0OpEHUM

175. B yeM mnpeumymiecTBO COBMECTHOTO MPUMEHEHHUS OpPraHUYEeCKUX U
MUHEpaIbHBIX YI00peHuid B ceBoobopoTe?

176. Kakue arpoTexHUYECKHE MTOKA3aTeNId TTOYBBI MOTYT OBICTPO U3MEHSTHCSA
1o/ BO3JICUCTBUEM YI00pEeHMIT?

177. Kaxkue npuemsbl, CPOKH M CIOCOOBI BHECEHUSI YAOOPEHUN H3BECTHHI?

178. UYto Takoe HOpMa U A03a yno0peHus?

179. HazoBuTe OCHOBHBIE TEOPETHUECKHUE ACMEKTHI, OMPEACISIONIUE CPOKU
BHECEHUS U TITyOMHY 3aJIeIKH YA0OpEeHUI

180. HazoBute nmpuMepHbIE MOTEPU MUTATENbHBIX BEIIECTB U3 YAOOPEHUIOT
BBIMBIBAHUS U OT SPO3UOHHBIX TPOIECCOB

181. HazoBuTe mpuMepHbIE TOTEPU MUTATEIHHBIX BEIIECTB M3 YyIOOPCHHIA
razo00pa3HbIM MyTEM

182. Yewm ompenensercs BeIUYWHA TOTCHIIMAIBHON YPOXKaHOCTH?
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183. HaszoBute rpymmbl METOJAOB OIpeAeieHUs] HOPM MUHEpPaIbHBIX
yZ100peHuil MoJ| CENbCKOX03IMCTBEHHBIE KYIbTYPhI

184. TloHsATHS «ONTUMAaNbHAs», «palMOHAIbHASH U «IIpeAesibHas» HopMa
MUHEPAIBHBIX YAOOPEHUH O] CENbCKOXO03SCTBEHHBIE KYJIBTYPHI

185. Ormpenenenne HOPM MHMHEPAIBHBIX YIOOPEHUH Ha OCHOBE MPSAMOIO
UCIIOJIb30BaHUs PE3YJIbTATOB MOJIEBBIX ONBITOB

186. Omnpenenenue HOpM MHUHEPAIBHBIX YAOOPEHHUH HAa OCHOBE PE3YJIbTaTOB
arpOXUMHUYECKUX KapTOrpaMMm

187. Korma mnpuMeHSIOTCA TMOMPAaBOYHbIE KOIPPHUIMEHTHI K HOpMam
ya00peHuii?

188. O pacueTHBIX METOJaX OMPEICICHUS HOPM MUHEPATBHBIX YA0OpEHUI

KpMTepnn BBICTABJICHUA OLICHKUA CTYACHTY Ha 9K3aMCHE
K 9K3aMCHY OOIIYCKAarOTCA o6y11a10mHec;I, BBIIIOJITHUBIONHUEC  IIPpOIr'paMMy
06yquI/151 10 JUCHHUILIMHE, ITPOIICAIINC BCC 3TAIlbI TGKYIHCIZ aTTCCTalluH.

Ouenka TpedoBanus kK cGOpMHUPOBAHHBIM KOMIIETEHUMAM
CryneHT mnokas3ajl pa3BEpHYTHI OTBET, MNPEACTABIAIOMIUNA CcOOOM
«324TEHO» CBSI3HOE, JIOTHYECKOE, IOCIIE0BATEIbHOE PACKPHITHE ITOCTABIEHHOTO

BOIIpOCa, IIUPOKOE 3HaHUE JuTeparypbl. CTyAeHT OOHapyKuil
MOHUMaHUE MaTepHaia, 0O0OCHOBAaHHOCTb CYXIEHHH, CIIOCOOHOCTH
MNPUMCHUTL IIOJYUYCHHBIC 3HAHHMA Ha IIPAKTHKE. I[OHYCKaIOTCﬂ
HEKOTOpbIE HETOYHOCTH B OTBETE, KOTOPBIC CTYICHT HCIPABIACT
CaMOCTOSITEIIHHO.

«HEe 32a4YTEeHO0» CtyneHT o0OHapy)KUBaeT HE3HaHHWE OOINbIIe YacTH mpodieM,
CBSI3aHHBIX C HW3YYCHHEM BOIIPOCA, JOIYCKAaeT OMIMOKH B OTBETE,
HCKaXXaeT CMBICI TEKCTa, OECHOpSAOYHO M HEYBEPEHHO H3JaraeT
Matepuai. JlaHHas OlleHKa XapaKTepu3yeT HEJIOCTATKH B TIOJITOTOBKE
CTYIEHTa, KOTOpBIE SBISIOTCA CEPHhE3HBIM MPEMSTCTBHEM K
yCHEMHON MPOoPECCHOHAIBHON U HAYYHOUN JCSITEIHHOCTH.

OHCHO‘leIe cpeacrea aJjist Telcymeii arrecranmun

Tekymas aTrectanus CTyAEHTOB M0 JUCUUIIIIMHE TPOBOJUTCS B COOTBETCTBHH C
JIOKaJIbHBIMH HOpMaTUBHBIMU akTamu [IBDY u sBnsercs o0s3aTenbsHOM.

Texymass arrectansi TPOBOAUTCA B (POpME KOHTPOJBHBIX MEPONPUSITHIA
(cobecenoBaHme) IO OIICHUBAHUIO (PAaKTHUECKUX PE3YJIbTATOB OOYUYCHHUSI CTYICHTOB U
OCYUIECTBIISIETCS] BEYILIUM IPEINOIaBaTEIIEM.

OObeKkTaMu OLICHUBAHUS BBICTYIIAIOT:

— yueOHas JUCHUIUIMHA (AaKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTh
BBIIIOJIHEHHS PA3JIMYHBIX BUJOB 3a/IaHHM, MMOCEIAEMOCTh BCEX BHUJAOB 3aHATHH IO
aTTECTYEMOM JUCIUIUIMHE);

— CTEIEHb YCBOCHUS] TEOPETUUECKUX 3HAHUN;

— YPOBCHDb OBJAACHUA IMPAKTUYCCKUMHU YMCHUAMH U HABBIKAMHU IO BCEM BHUIAM
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yueOHOU padoThI;
— pe3yJbTaThl CAMOCTOSATENBHOU PabOTHI.

CocraBigercs  KaJ€HAAPHBIM IUIaH  KOHTPOJBHBIX  MEPONPUATUH IO
muciumuinHe. OlLleHKa MOCEUIaeMOCTH, AKTUBHOCTH OOYYarOIIMXCS Ha 3aHATUSX,
CBOCBPEMEHHOCTh BBITIOJIHEHUSI PA3IMYHBIX BUIOB 33JaHUN BENETCS HA OCHOBE
KypHaja, KOTOpbIH BelET MpenoaaBareib B TeUEHUE y4eOHOI0 ceMecTpa.

BOleOCLI Jisi codeceqoBaHmsI / YCTHOI'O ommpoca

Moayas 1. MuHepanbHble y100peHusi. A30THbIe yaoOpenusi. OnpeneneHue
a30Ta B NMoYBe.
I. SAJAHUA C BBIBOPOM OJJHOT'O [TPABWJIBHOI'O OTBETA
1. [TPU OIMPEAEJIH AMMUAYHOI'O A3OTA OH U3BJIEKAETCA
N3 TTOYBbI
1) 0,05 % pactBopom KzSO4
2) 2 % pactBopom KC |
3) IMCTUIITUPOBAHHOM BOJIOM
4) a30THOM KUCIOTOM
2. I[TP11 OBPABOTKE HABECKHU ITOYBHI 0,5 H PACTBOPOM H,SO4
B BBITSKKY ITEPEXOIAT
1)  HHTpaThI
2) aMMOHHI
3)  a30T JETKOTUIPOJIM3YEMbIX COCTUHCHU TyMYCOBBIX BEIIICCTB
4)  HUTPUTHI
3. MUWHEPAJIBHBIE YJIOBPEHU A TIOAPA3AEJIAIOTCSA HA
1)  mpocThbie U KOMIUIEKCHBIC
2)  JBYCTOPOHHHE
3)  KuAKue
4)  pacchlmuaThie
4, KOMIUIEKCHbBIMI HA3BIBAIOTCA YAOBPEHNM S,
COJIEPXXAIINE
1)  onuH deMeHT nuTaHus (M3 TPEX OCHOBHBIX)
2)  Oouiee ABYX 3JEMEHTOB MUTAHUS (U3 TPEX OCHOBHBIX )
3) TOJBKO MUKPODJIEMEHTHI
4) Topd ¥ MUKPOIIIEMEHTHI
5. CMEIIAHHBIE YIOBPEHUA TTOJIVUAIOT B PE3VJIBTATE
1) XMMHUYECKOT0 B3aUMOICHCTBUS UCXOIHBIX KOMIIOHEHTOB
2) MEXaHHUYECKOr0 CMEIICHHs JBYX WM 0Oojiee OJHOCTOPOHHHUX
ynoOpeHuit
3) pactBopenus cynepdocdara B Boje
4) pactBopeHuss HUTPO(DOCKH B KHCIOTE
6. PACIIN®POBATDH ®OPMVYJIY 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%
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4) P;0523%+N0%+K,0 16%
7. OCHOBHBIE HCTOYHHUKKW JOCTYIIHOI'O A30OTA IIOYBbI
PACTEHUSM
1) HUTPATHBIA U AMMOHHUHBIHI
2) OCNKOBBII
3) dochopHsIit
4) KaNIWAHBIHI
8. B [TAXOTHOM CIJIOE (0-20 cm) PA3HBIX TTOUB COJEPXXAHUE
A30TA KOJIEBJIETCA B ITIPEAEJIAX, %
1) 0-5,0
2) 0,01-0,05
3) 0,05-0,5
4) 1-10
9. K HUTPATHBIM YJIOBPEHUSIM OTHOCHUTCA
1) xapOOHAT aMMOHHSI
2) amMMHuayHas Boja
3) HaTpueBas ceauTpa
4) cepHas KHUCJIOTa
10.  KAJIBHUMEBAS CEJIUTPA OTHOCHUTCA K Y AOBPEHUSAM
1) amMM#aYHBIM
2) HUTPATHBIM
3) KaIMHHBIM
4) MHUKpOYI0OpEeHUsIM
11. KAPBOHAT  AMMOHHUS  (NH4).,CO;  OTHOCHUTCA K
YJIOBPEHUSIM
1) aMMHaYHBIM
2) HHUTpPATHBIM
3) aMMHAYHO-HUTPATHBIM
4) W3BECTKOBBIM
12, XJIOPUCTBIM AMMOHHUN - NH.Cl - DTO AMMUHAYHOE
YJAOBPEHUE
1) kuaKoe
2) TBepuoe
3) raszooOpasHoe
4) mapooOpa3Hoe
13. BE3BOJIHBH>1 AMMMUAK ( NHs3) TIOTJIOIIAETCA JIVUILIE HA
ITOYBAX
1) nerkux
2)  TSAKEIBIX, OOraThIX OPTaHUYECKUM BEIIECTBOM
3) OemHBIX TYMyCOM
4) TOPHCTBIX
14, I[TOBEPXHOCTHOE BHECEHUE KUAKUX A30THBIX
VJIOBPEHUN
1) kenaTeabHO
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2) BO3MOXHO
3) HEIOoIyCTHMO
4) 00sI3TEIIBHO
15. PACITAJLI A3O0THUCTBIX OPI'AHMYECKHNX BEHIECTB IIOYBbI
J10 AMMUAKA HA3BIBAETCA
1) amMoHubuUKanUs
2) HATpUbUKALUS
3) crepuamM3anus
4) HeHTpanM3auei
16. OCHOBHBIE ITPOJAYKThI I[TPOMBIILIJIEHHOI'O
ITPOU3BOJJICTBA MUWHEPAJIBHBIX A30THBIX YJIOBPEHUI -
CUHTETUYECKUN AMMUAK U
1) cepHas kucioTa
2) a30THas KHUCJIOTa
3) IUCTHUIMPOBaHHAs BOJA
4)  consHas KUCJIOTa
17, AMMUMAYHBIE YIOBPEHUA ITOAPA3IEJIAIOTCA HA TBEP/BIE
n
1) kugkue
2) ra3o000pa3HbIC
3) mapooOpa3HbIe
4) TBepable
18. I[TPOLECC BUOJIOT MYECKOI'O OKUNCJIEHIA A30TA
CYJIbB®ATA AMMOHIA B ITOYBE HA3BIBAETCA
1) ammoHupuUKanuei
2) HuTpuUKaIUCH
3) ypOaHuzaruei
4)  THUnu3anuei
19. AMMUAYHAS CEJINTPA OTHOCUTCA K I'PVIIIIE
VJIOBPEHUN
1) amMMHaYHO-HUTPATHBIX
2) aMMOHHHHBIX
3) OpraHmYecKuX
4) tpoduueckux
20. [TP1  HEIOCTATKE B IIOYBE KAJIbLIMA BHECEHUE
AMMUAYHOW CEJIUTPHI BBI3BIBAET B [IOUBEHHOM PACTBOPE
1) mopmeIaYnBaHue
2) TOIKUCIICHUE
3) He#TpanHu3aIuo
4) He OKa3bIBAET ACHCTBHUS
21.  VJIOBPEHMS IIMAHAMHJ] KAJIBIMSI Y MOYEBHHA
COHEPXAT A30T B ®OPME
1) amwmgHO#
2) aMMHUaYyHOM
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3) kwucioi
4)  1IeI0YHOM
22. TOKCUMYHOE BEIIECTBO, VYI'HETAIOILIEE PACBUTHUE
PACTEHUU, BUYPET TIOSBJISIETCS B ITOYBE IIOCJIE BHECEHHMS B HEE
YIOBPEHU A
1) yrJIEKUCIIOTO KaIbIIHsI
2) MOYEBUHBI
3) Topda
4) NTUYBETO MOMETa
Monayasb 2. ®ochopnbie ynoopenusi. Onpenesienune pochopa B mouBax
3AJAHUSS C BBIBOPOM OJHOTO WU HECKOJBKHUX
IMPABUJIBHBIX OTBETOB
23.I'JTABHBII UICTOYHUK ®OCPOPA JIJI1 PACTEHUM (U3 ITOYBBI) COJIU
KHUCJOT
1)  metadochopHoii
2)  nupodochopHOit
3) oprodochopHoii
4)  cepHoit
24, NCTIOJIb3OBAHUE PACTEHUAMUN OPI'AHMYECKUX
OOCDATOB ITOYBHI C YBEJIMYEHUMEM EE TEMIIEPATYPbI
1) moHwkaercs
2) TOBBIIIACTCS
3) HeWTpamHM3yeTCs
4) pacummpsiercs
25.  CHWXEHHE XHMMHNWYECKOI'O CBA3BIBAHUA  D®OCDOPA
CYIIEPOOCDPATA 3A CUET VYMEHBIIEHMA  TUIOINAAMA  EI'O
COITPUKOCHOBEHUS C ITOYBOH JIOCTUT' AETCS ITPU
1) yMeHbIlIEHUHU J03bl BHECEHHS B IIOYBY
2) rpaHyJIMpOBaHUU
3) npeaBapuTeIbHOM CMa4yMBaHUU €T0 TIepe]l BHECEHUEM

4) pacubUICHUH 3
26. YJOBPEHUE, ITIOJIYHEHHOH KAK ITOBOYHbBIN ITPOAYKT IIPU

I[TEPEPABOTKE XEJIE3HbIX PY ]I, BOI'ATBIX ®OC®OPOM, HA3BIBAETCA
1) mperunurat
2) dpochopuTtHas Myka
3) ToMaciuiak
4) campornenb
27. DOCOOPUTHYIO MYKY TTIOJIYHAIOT
1) mpu nepepabOTKe KENE3HBIX Py
2) myTtem pa3moiia pochoputa
3) IpH NOJYyYEHUHU CTAIU U3 YyT'yHa
4) pu Jieco3aroToBKax
28. POCOOPUTHAA MYKA OTHOCHUTCA K I'PYIIIIE ®OCDOATOB

1) Tpex3amenieHHbIX
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2) 0HO3aMEIICHHBIX
3) ABy3aMeIEeHHbIX
4) yeThIpex3aMeIleHHbIX
29. PA3PLIB MEXJY BHECEHMEM ®OC®OPUTHOM MVYKH U
N3BETCKOBOI'O MATEPUAJIA TOJDKEH COCTABJIATD, JIET
10
2) 1
3)2-3
4) 10
30. POCDPOP OPTAHMYECKMI OITPEJEJIAIOT METOJIOM
1) Kupcanosa
2) Cannepca u Bunbsimca
3) MacnoBoii
4) ApUHYIIKOHOU
31. METOIOM KHWPCAHOBA OIIPEAEJIAIOT ®OCDOOP
1) 7erko JOCTYIHBIN pacTeHUSIM
2) opraHu4YecKuit
3) MUHEpaIbHBIN
4) cTpaTernuecKui
32. [IPOCTOM CYHEP®OCDPAT OTHOCHUTCS K I'PYIIIIE ®OCPATOB:
1) omHO3aMEIIEHHBIX
2) IBy3aMEIIEHHBIX
3) Tpex3aMemieHHBIX
4) nsaTHU3aMeneHHbIX
33. TIPU OIIPEAEJIEHUN ®OCDPOPA METOJOM KHWPCAHOBA
HABECKY ITOYBbI ObPABATBIBAIOT
1) 0,2 1 pactBopom H 2SO 4
2) 0,2 1 pactBopom HC |
3) XJIOpUCTBIM KaJIHeEM
4) TMCTUIUTMPOBAHHOW BOJIOM
34. OPITAHMUYECKHUE COEAUMHEHUA  ®OCOOPA B [IOUBE
COJEPXATCA B DUTATAX 1
1) rymyce
2) MepBUYHBIX MUHEpPAJIAX
3) BTOpUYHBIX MUHEpajax
4) KOpHAX pacTeHUI
35. 3AITACHI MUWHEPAJIBHBIX OOCDATOB B [TOYBE
I[TPEACTABJIEHBI TOHKOW3MEJIBUEHHBIM AITATUTOM, A TAKXE
OOCDPATAMU
1) orcenesa
2) alfOMUHHUS
3)KanbIus
4) xanus
36. TOMACIIUIAK - DTO ITOBOYHBIN ITPOJIYKT IIPU ITEPEPABOTKE
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1) yras-anTpanura
2) JKeJIe3HBIX Py
3) mecka

4) u3BecTu
37. IPUHLIUIT METOHAA ONPEAEJIHUA ®OCDOPA 110 CAHAEPCY-

BUJIIBAMCY OCHOBAH HA OBPABOTKE ITTOUBEHHBIX HABECOK 0,2 H
PACTBOPOM

1) constHO# KMCIOTBI

2) CepHOM KUCIIOTHI

3) XJIOpUCTOrO Kanus

4) a30THOM KHCJIOTBI

38. TOMACHIJIAK OTHOCUTCA K I'PYIIIIE ®OCDATOB

1) omHO3aMEIIEHHBIX

2) nIBy3aMEIIEHHbIX

3) Tpex3aMelIeHHbIX

4) yeTbIpex3aMeICHHbIX

39. JUIA MOJIYUEHUA CYIHEPOOCDPATA TPEBYETCA OGOCDPATHOE
CBbIPBE (®OCOOPUT, AIIATUT) U CEPHAA KUCIIOTA, A JIA
[TOJIYUEHUA CYIIEPOOCA TPEBYETCA KUCJIIOTA

1) a3oTHas

2) ¢ochopnas

3) yroJjibHas

4) kpeMHUCTas

40. OCHOBHAA ITPUMECH AITATUTOB U ®OCDOPOPUTOB

1) dropucTblii KanbUUl

2) JKeJe3HBIN KOoT4eIaH

3) rymyc

4) rivHa

41. K TPVIHIIE JBY3AMEHIEHHBLIX ®OCDPATOB OTHOCATCA

ITPELTUIIUTAT, OSECOTOPEHHBIN ®OCDAT, TOMACIHIJIAK, A TAKXKE
1) mpeununurat
2) KaJplLKEBas CEIUTpa
3) mapTeHoBCcKui (ocdaruuiak

4) mecok

42. CBIPBEM JUIS TIPOU3BOJICTBA @®OCPOPHBIX VYJIOBPEHUH
SABJIAIOTCS OCAJIOYHBIE ®OCPOPUTEI Y U3BEPXKEHHbBIN

1) amatut

2) MOHTMOPWJIJIOHUT

3) BEpMUKYJIUT

4) U3BECTHSIK

43. DOPMVIJIA AITATUTA

1) Ca 5 (PO4) 3 K

2) Ca 5 (PO 4 ) F

3)Cas (PO4) 3 Fe
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4)Cas (PO4) 3 Mg
44. IO3A ®OCDOPA B IIPEAEJIAX 7,5 - 10 kr/ra n.8. BHOCUTCSH 1TPU
CITIOCOBE
1) ocHOBHOM
2) MPUITOCEBHOM
3) B MOJIKOPMKY
4) Bpazopoc
45. B COCTAB ITPOCTOI'O CYITEPOOCDPATA BXOJAT YCBOSEMBIE
PACTEHUSAMHU COEAMHEHUA MOHO®OCOAT KAJIBIINA, TUDPOCDAT
KAJIbLIM A, A TAKXKE CBOBOAHAS KUCJIOTA
1) dbochopnas
2) a3oTHas
3) ykcycHas
4) akpuiioBas
46. ATIATUTBI 1 ®OCOOPUTHI ABJIAIOTCA TPEX3AMEIIEHHBIMA
KAJIBHMEBBIMU COJISIMU KUCJIOTHI
1)  mupodochopHoii
2)  optodochopHoii
3) 1maBeneBoii
4)  cepHoit

Moayas 3. Kaauitnbie yioopenust
3ATAHNA C BBIBOPOM OHOI'O MJIN HECKOJIbKUX TTPABHUJIBHBIX
OTBETOB
47. COJEPXXAHUE KAJIMA B ITOYBE BBIPAXKAETCA B ITEPECYETE
HA

1) K

2) K0
3) KOs
4) KO

48. BOJIOPACTBOPUMBIN KAJIMU PACTEHUSIMU
1)  XOpoIlIo TOCTYyIEH
2)  JIeTKO IOCTYICH
3)  TpyAHO IOCTyIEH
4)  HeAOCTyIEeH
49. TIOIBVDKHBIN KAJINI BKJIFOYAET B CBOU COCTAB KAJIWH
1)  BOIOPACTBOPHUMBIii
2)  OOMCHHBIN
3) HEOOMEHHBIN
4)  TBepmblit
50. K KAJIMMHbBIM YIOBPEHUAM OTHOCATCA
1)  cymepdocdar
2)  KaJbI[MeBas CEIUTpa
3) morarr
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4)  campornenb
51. KAJIMIHBIE YIAOBPEHN A PACTBOPUMBI B BOJE
1)  xoporimo
2)  IIOXO
3)  He pacTBOPUMBI
4)  OYEeHb XOPOIIO PACTBOPHMEI
52. TIPU KOJIEBAHWM BJIAXKHOCTU B IIOYBE (BBICYIINBAHUE-
YBJIAXKHEHUE) ®PUKCALA KAJIMMHBIX YJIOBPEHUI
1)  ymeHbIIaercs
2)  ycuIMBaeTcs
3) He U3MeHACTCSA
4)  He U3BECTHO
53. KAJJUUHBIE VIOBPEHNS ITPUMEHSIOT BECHOU TOJILKO HA
1)  TIUHHUCTBIX, TSHKEIOCYTIMHHCTHIX
2)  TeCYaHBIX M CYMECYaHBIX
3)  oporraeMbIx
4)  WINCTBIX
54. C OJTHOUM TOHHOM COJIOMBI IMIIIEHHUIIBI BEIHOCUTCS KO (kr)
1)  6Goiee 100

2) ©Oomnee 50
3) 24-28
4) 15

55. PE3EPBOM ITMTAHUSA PACTEHUI KAJIMEM SBJIAIOTCSA
1)  TUAPOCITIOJBI
2)  BEPMHKYJIHTEHI
3)  BTOPWUYHBIC XJIOPUTHI
4)  OUPHTEHI
56. CBIPBEM JJId TIPOM3BOJICTBA KAJIMMHBIX VJOBPEHMIA
ABJIAETCA
1)  wu3BecTh
2)  KaJUiHbBIC COJIN
3) Ttopd
4)  mecok
57. CPEJIHME J103bl KAJIMMHBIX YJIOBPEHUI JUIS IIOYB
CPEJIHEI'O YPOBHA TUIOJOPOANA HOI'A JTAJIBHEI'O BOCTOKA
COCTABJIAKOT (xr/ra n.B.)
1) 10-40
2) 70 - 120
3) 160 — 200
4) 250-300
58. IIPU COJEPXAHHNU B TTOYUBE TTIOJABMXXHOI'O KAJIMSA B
ITPEAEJIAX 10-15 mr KO nwa 100 r mouBst CUUTAETCAUTO
OBECITEYEHHOCTH I1TOYB
1)  odYeHb HHU3KAs
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2)  HU3Kas
3) cpemuss
4)  BbICOKas
Moayab 4. Muxkpoynoopenunii. Opranndeckue ynoopenus. buonoruueckue
ya00peHust
3AJAHUSA C BbBIBOPOM OJHOI'O WJIN HECKOJBbKHUX
IMNPABUJIbBHBIX OTBETOB
59. K MUKPOYAOBPEHUSAM OTHOCATCA YAOBPEHUSA, COJEPXAIIWE
MUKPOSJIEMEHTbI
1) 6op
2) Menb
3)  xenes3o
4)  MonubaeH
60. B ACCOPTMMEHT MOJIMBJIEHOBBIX MWUKPOYJJOBEPEHMI
BXOJAT
1) OTXOJIBI AIEKTPOTAMITOBOM MPOMBITIIIEHHOCTH
2) MOIMO1aT aMMOHUSI-HATPUS
3) XJIOpHOE KeNe30

4) yriIeKHCbIA HATPHi
61. KOPIAHUYECKUM YJOBPEHUSAM OTHOCATCA

1)  Topd

2)  W3BECTh
3) HaBo3
4)  mecok

62. HABO3 BbIBAET [TIOJJCTUJIOYHBIN, YKUJTKUI,
IOJIYXKUJIKNN, A TAKXKE
1)  CcOXHBI#
2)  0ecrmoaCTUIOYHBII
3) mepenpeBIInii
4)  MHUHepaJbHBIN
63. TOPOOXMXEBBIE KOMITIOCTBI COCTOST U3
1)  HaBO3HOM KHXKH
2) Ttopda
3) cuaepaToB
4)  anaTWTOB
64. TOPOOMUMHEPAJIBHBIE KOMITIOCTBI COCTAT M3
1) Topda
2)  30IbI
3) nmojomura
4)  wu3BeCTH
65. HABO3 ITPEJJCTABJIAET COBOM OPIAHUYECKOE YJIOBPEHUE
1)  moaHOE
2)  HemoJHOe
3)  KOMIUIEKCHOE
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4)  MHHEpaTbHOE
66.TJIYBMHA 3AAEJIK HABO3A 110/ BCITALIKY, cm

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

67. B COCTAB TOPOOMUMHEPAJIBHOI'O KOMIIOCTA BXOIAT
1)  Topd c u3BecThIO
2)  HaBO3HAs XMXKa
3) mecok
4)  rpaBwii
68. IITUUYNI IIOMET ITPEJICTABJISIET COBOU YJIOBPEHUE
1)  MuHepanbHOE
2)  opraHMYeckoe
3)  opraHo-MHuHEpaJIbHOE
4)  croxHOe
69. CAITPOIIEJIB - OTO OTJIOXKEHUE BOJIOEMOB
1)  coseHbIX
2)  MOPCKHX
3)  MIPECHOBOIHBIX
4)  pedHBIX
70. CBEXAS PACTUTEJIbBHAS MACCA, 3AITAXAHHAS B IIOUBY JJI
OBOI'AIIIEHNA EE OPTAHUYECKHWM BEHIECTBOM, OTHOCUTCA K
1)  ropojackoMy Mycopy
2)  campormneto
3) 3eicHOMY YAOOPECHHIO
4)  1mecHOM MOACTHIIKE
71. TOPOOXWMXEBBIE KOMIIOCTbI BKJIFOUAIOT
1)  HaABO3HYIO XKIKY
2)  u3BeCThb
3)  dochoputHyO MyKyY
4)  riauny
72. TOPOOPACTUTEJIbHBIE KOMITOCTBI COCTOAT U3
1)  6000BBIX pacTeHHIA
2)  3EpPHOBBIX KYJBTYP
3) Topda
4) HaBo3a
73. K OPTAHMYECKUM Y JIOBPEHUAM OTHOCATCA
1)  nasos
2)  camporneib
3)  OTXO.bI AIEKTPOJAMITOBOM ITPOMBIIIICHHOCTH
4)  mperumuTaT
74. BUOJIOTMYECKUE YJOBPEHUA COAEPXAT TIPEITAPATHI
1)  HuTparux
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2)  OTXOJIbI IPOMBIIIEHHOCTH
3) a3oToOaKTEpHH
4)  HeKTUH
75. BAKTEPUAJIbHBIN TIIPEIIAPAT, COI[EP}KAU_[I/H\/JI AKTHBHBIE
PACBHI KJIYBEHbKOBBIX BAKTEPUIA
1)  a3zorobOakTepuH
2)  dochobakTepuH
3)  HUTparwH 3aBOJICKOH
4)  HHTparuH MECTHBIN
Moayas 5. KOMIIJIEKCHBIE Y1OBPEHUSA
3AJAHUA C BbBIBOPOM OJ/JHOI'O WM HECKOJBKHUX
INPABUJIBHBIX OTBETOB
76. KOMIUUIEKCHBIE YJAOBPEHUA B 3ABUCHUMOCTHU OT CIIOCOBOB
I[TOJIVUEHUSA PASAEJIAOTCA HA
1)  crnoxHbIC
2)  KOMOWHHPOBaHHbBIC
3) mpoctsie
4)  CcMeIIaHHBIC
77.K CJIOXXHBIM YIOBPEHUAM OTHOCATCS
1) ammodoc
2)  mmammodoc
3)  HuTpodoCKH
4)  u3BeCTh
78. IMTPEJACTABUTEJIAMU KOMBHUHHNPOBAHHBIX VJIOBPEHUN
ABJAIOTCA
1) mMexaHudYeckas cMeChb aMMHUAYHOM CEIUTPHI U cynepdocdara
2)  dochopuas HuTpodocka
3)  HuTpoammooc
4)  HaBO3HAas KMXKa
79.bA3NCHOE CYCIIEHANPOBAHHOE YJIOBPEHUE UMEET COCTAB NPK

1) 10-40-15

2) 12-40-0

3) 40-60-20

4)  30-30-30
80.TIOJTUPOCDATLEI -  DTO  BBICOKOKOHIIEHTPMPOBAHHBIE
VJIOBPEHUSA

1)  cmemaHHbIe

2)  KOMOWHHPOBaHHbBIC

3)  CclOoXHBIE

4)  mpocThie
81.®OPMVJIA KAJIMIMHON CEJIMTPLI

1) H3PO,

2) KNO3

3) Kl
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4) K3 S04
82. CVYCIIEH3MN CYCIITEHIMPOBAHHBIX YI[OBPEHI/Iﬁ I'OTOBAT U3
KUIKUX VIOBPEHUI C IOBABJIEHUEM
1)  KOJUIOWIHOM TJIMHBI
2)  IUCTWUTUPOBAHHOM BOIBI
3) mecka
4)  Topda
83. ®OCPATHI MOUYEBUHBI I[TOJIYYAIOTCS ITPU B3AUMOJIENCTBUN
TEPMUYECKON ®OCHOPHON KUCJIOTHI U
1) wu3BecTH
2)  nmoiomuTa
3)  CHHTETHYECKOW MOYECBHHBI
4)  mecka
Moayas 6. METO/IbI XUMHUYECKOW MEJIMOPAIINU ITOYB
3JAJAHUA C BBIBOPOM O/JHOT'O WM HECKOJBKHUX
INPABUJIBHBIX OTBETOB
84. K METOJJAM XUMHNYECKOU MEJIMOPALIMN TTOYB OTHOCATCA
I[TPUEMbI
1)  u3BeCTKOBaHHE
2)  OopoHOBaHHE
3)  KyJbTHUBALHA
4)  rumncoBaHUe
85. CJIABOYYBCTBUTEJILHBI K ITOBBIIIIEHHOU KUCJIOTHOCTU
1)  sumMeHb
2)  XJIOIMYaTHHK
3)  MOpKOBBb
4)  rpeunxa
86. TBEPJIbIE M3BECTKOBBIE ITOPOJIbI I1O COIAEP)XKAHUIO CaO wu
MgO JIEJIATCS HA
1)  UW3BECTHSKH
2)  JIOJOMHUTOBas MyKa
3)  M3BECTHSAKH JOJOMHUTH3MPOBAHHBIC
4)  IOJIOMHTHI
87. TBEPJABIE WM3BECTKOBBIE IIOPO/IbI [IJISA ITPOMU3BOJCTBA
MN3BECTKOBBIX VJIOBPEHI/Iﬁ
1)  u3BecTHSIKOBas MyKa
2)  JKKeHas U3BECTh
3) rmHa
4)  mecok
88. MIAT'KME W3BECTKOBBIE IIOPOJbI JIs1 TIPOU3BOJCTBA
N3BECKOBBIX YI[OBPEHHPI
1)  u3BeCTKOBBIC TY(BI
2)  rarmieHas U3BeCTh
3) w™epreib
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4) raxa
89. UIBBECTKOBbBIMHN OTXOJJAMMU IMTPOMBIILIIJIEHHOCTHU SBJISIOTCS
CJIAHLIEBAS 30J1A, AE®EKAT, A TAKXKXE
1)  JIOMeHHBIC IUTAKH
2)  MapTEHOBCKHE IUIAKU
3)  rOpOJCKHE OTXOJbI
4)  1bLIb
90. TMTICOBAHUWEM HA3BIBAETCS BHECEHUE B I[TIOUYBY
1) wu3BecTH
2)  IOJOMHUTOBOM MYKH
3) rurca
4)  omwmIIoK
91. ITPM BHECEHMU B TIOYBY T'UIICA B ITOYBEHHOM PACTBOPE
HATPUI BBITECHSIETCS U 3SAMEHSETCS
1)  KanpLueM
2)  Kamuem
3)  yroJIbHOW KHCJIOTOU
4)  xj0pom
92. JIUISI TUTICOBAHUSA T10YB ITPUMEHSIOT THUIIC CHBIPOMOJIOTBIN,
O®OCDOI'MIIC, A TAKXKE
1)  wu3BecTh
2)  XJIOpUCTBIN HATPHIA
3)  IJIMHOTHUIIC
4)  mecok
Moayas 7. CUCTEMA NPUMEHEHHUS YJIOBPEHUH. NIPUEMBI,
CPOKH, CITIOCOBbI, HOPMbI BHECEHUS Y1OBPEHUI
3AJIAHUSA C BBIBOPOM OJIHOT'O INTPABUJIBHOI'O OTBETA
93. K IPUEMAM BHECEHHS VJIOBPEHUI OTHOCSTCS
1)  mpeamoceBHOE
2) pAIKOBOE
3) nox mayr
4) mox KoJieca
94. TIO CPOKAM Y JIOBPEHUA MOXHO BHOCUTDH
1)  moxa IUCKOBYHO OOPOHY
2) nerom
3) B IOJKOPMKY
4)  3umon
95. OCHOBHOE (JOITOCEBHOE) YIOBPEHUE BHOCAT
1)  oceHbIO WK BECHOM

Kpurepuu oueHuBaHus
M0 JUCHUIUINHE « ATPOXUMMUS

Banibl | Onenka | TpeboBanus K chopMHUPOBAHHBIM KOMIIETEHIIUSIM |
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(peiTuHTOBOM
OIICHKN)

JK3aMeHa
(crangapTHas)

91-100

«OMJAUYHOY»

O1eHKa «OTJIMYHOY» BHICTABIISIETCS CTYJCHTY, €CJIM OH ITyOOKO M MPOYHO
YCBOMJI HaBBIKU BIAJ€HHEs MeToJaMu o0pabOTKH, aHajiM3a W CHHTE3a
MOJIEBOM ¥ J1abopaTopHON HH(POPMAIMH B 00IaCTH arpOXUMHUH,
BJIaZICHUEM TEOPETUYECKMMU OCHOBAaMH HCCIICIOBAHUS ITOYBEHHOTO
MOKPOBa CIIOCOOHOCTBIO NMPHUMEHSATh Ha NMPAKTUKE NMPUEMBI COCTaBIICHHUS
HAay4YHO-TEXHHYECKUX OTYETOB, CHOCOOHOCTBIO MPUMCHSATH Ha IIPAKTHKE
6a3oBble obOmenpodeccHoHaNIbHBIE 3HAHUS TEOPHUH M METOJIOB TTOJIEBBIX
UCCIICIOBAaHNIT B OOJACTH arpOXUMHUH, CIIOCOOHOCTBIO HCIIOJIb30BAThH
MH(GOPMALMOHHBIE CPEICTBA Ha YPOBHE IIOJB30BATENS JUI PEILCHUS
3a/1a4 B O0JIACTH arpOXIMHH.

80-90

«xopouio»

OLeHKa «XOpOLIO» BBICTABIISETCS CTYACHTY, €CIM OH TBEpAO 3HACT
Marepuall, TPaMOTHO M IO CYILECTBY H3JIaracT ero, He IOITycKas
CYILECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, YACTHYHO OCBOMII
MeToApl 00pabOTKM, aHamW3a W CHHTE3a IIOJIEBOM W JIabOpaTOpHON
nHdopmManmy B 00NacTH arpoXMMHH, BIAJCHUEM TEOPETUYECKUMU
OCHOBaMH  HCCIEJIOBaHUS  IOYBCHHOTO IIOKpPOBa  CIHOCOOHOCTBIO
MPUMCHATh Ha MNPAKTHUKE MPUEMbI COCTABJICHHUA HAYYHO-TCXHHYCCKUX
OTYETOB, CIIOCOOHOCTBIO ~ NPHUMEHSATh Ha  IPaKkTHKe  0Oa30BbIe
obwenpodeccuoHanbHble 3HAHHS TEOPUM M METONOB  IOJEBBIX
UCCIICIOBAaHUIl B 00JAaCTH arpoOXUMUM, CIOCOOHOCTBIO HCIIOJIb30BAThH
UH(GOPMALMOHHBIE CPEICTBA HA YPOBHE IIOJB30BATENS JUIA PEILCHUS
3a/1a4 B 00JIACTH arpOXUMUHL.

61-79

«yoosremeopum
€NbHO»

OLeHKa «yIOBICTBOPUTEIBHO» BBICTABIBICTCS CTYICHTY, €CIIH OH MMEET
3HaHHUSA TOJBKO OCHOBHOIO Marepuaia, HO HE YCBOWI €ro JeTaiei,
JOMYCKAeT HETOYHOCTH, HEIOCTATOYHO IPaBHIbHBIC (HOPMYIHPOBKH,
HapyIICHUs  JIOTHYCCKOM  MOCJIEAOBATCIBHOCTH B HM3IIOXKCHUH
OPOTPAaMMHOTO MaTepHaia, HCIBITHIBACT 3aTPYyAHCHHS [IPH BBIIOIHCHAH
MpaKTHYECKUX pador.

60-50

Heyo0os1emsopu
MenbHOY

O1eHKa «HEYIOBIETBOPUTEIHHO» BBICTABISICTCA CTYAEHTY, KOTOPBII HE
3HaeT 3HAYUTENIFHOM YacTH NPOrpaMMHOIO MaTepHana, [JOMyCKaeT
CYIIECTBEHHbIC OINMOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTPyTHEHUSIMHU
BBITIOJTHAET 1a00paTOpHBIE PabOTHI.

TemaTuka 1a00paTOPHBIX padoT

1.IToaroroBka 006pa3IioB MOYBHI K aHAIU3aM;
2. OnpeneneHue rymyca Io4BhI,
3. OnpeneneHre JETKOTHAPOIU3YEMOro aszoTra 1o MeToAay TropuHa u

Kononosoii,

4. OnpeneneHne aMMUaYHOTO a30Ta;

5. OnpeneneHre HUTPATHOTO a30Ta AUCYIb(HO()EHOTIOBEIM METOIOM;

6. Onpenenenne HUTPATHOTO a30Ta MOTEHIIMO-METPUIECKIM METOIOM;
7. OnpeneneHrue MUHEPAIBLHOTO M oOpraHuyeckoro Qocdopa mo meromy

Canpnepca u Bunbsimca,

8. Omnpenenenue erko pacTBOpuMbIX (hocharos B BeITsKKe Kupcanosa,
9. Onpenenenre 0OMEHHOTO KaJIvs;

10. Ompenenenne 6€IKOBOTO a30Ta B PACTCHUSIX;

11. OmnpeneneHue AOCTYMHOTO AJIsl PACTEHUI Kallvs B IOYBAaX.

Kpurtepuu onenku 1a60paTopHbIX padoT

Onenka

TpedoBanus
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«3aumeHo»

CTyneHT BBINOJMHSET J1a0OpPaTOpHYIO pPabOTy B TMOJHOM O00BEME ¢
COONIIOJICHEM  HEOOXOJMMOW  IOCIIENOBATCIBbHOCTH  MPOBEIACHUS
U3MEPEHUH, TNPAaBWIBHO CAMOCTOSTENIBHO ONpEeAeseT MLeidb pPadOThI;
CaMOCTOSITENILHO, PAIlMOHAILHO BHIOMpAaeT HE0O0XOAMMOE 00OpyIOBaHHE
JUIA TIOJTYYEHHUS HanOoJee TOYHBIX pe3yJbTaTOB MPOBOIAMMOI pabOTHI.
['paMOTHO W JIOTHYHO OIMCHIBAET XOJ paOdOThI, IPABUIBHO (HOPMYITHPYET
BBIBOIbI, TOYHO M aKKypPaTHO BBITIOJHSET BCE 3alUCH, TAOJIHUIIbI, PUCYHKH,
YepTekKHU, rpaduKH, BBIUUCICHUS W T.M., yMeeT 0000maTh (paKkTHUUECKHid
Matepuain. JlomyckaeTcs 1Ba/Tpy HeJou€Ta Wik OJHA HerpyOas ommbka u
oJlnH HeJ04ET. PaboTa cCOOTBETCTBYET TPEOOBAHHSIM U BBIIIOJHEHA B CPOK.

«Heé 3a4meHo)»

CryneHT BBINOIHUAI paboTy HE TOTHOCTHIO, 00BEM BHITIOTHEHHOW YacTH HE
H03BOJISIET CJIeJIaTh IPABUIILHBIC BBIBOIBI, HE OIPEICIISIET CAMOCTOSATEIIHHO
1eNb paboThl; B X0 pabOThl AOMYCKaeT OJHY U Oosiee TpyOble OmHMOKH,
KOTOpbIC HE MOXKET HCIPaBHTh, WM HEBEPHO MPOHM3BOAUT HAOIIOICHHS,
U3MEpEHUs, BBIYMCICHHUSA W T.II.; HE yMeeT 0000marp (akrudeckuii
marepuai. JlabopaTopHas paboTa He BBIIIOJIHEHA.
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