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@®oH/| O1IeHOUHBIX CPe/CTB TIpefHa3HaueH /i KOHTPOJIsS 3HaHWM, YMeHHI U YPOBHs MPHOO-
peTeHHbIX KOMIeTeHL[UM CTYyZeHTOB HaripaB/jeHusi MoArotoBku 35.04.04 ArpoHoMusi 10 JUCLU-
rinHe IHCTpyMeHTa/lbHble MeTO/bl UCC/IeJOBaHUM B arPOHOMUM

. Moanucaro ynpposoi noanmcbio: Anekcen
Anekcein Hnkonaesny COPOKUNH  Hukonaesus Copokus
CocTaBureb Jara: 2023.05.04 13:50:09 40300

®oH/ 0LIeHOUHBIX CPeZCTB 00CY>KJeH Ha 3ace/jaHiH Kadephl 3eMyie[ie/is, pacCTeHHeBO/CTBA U ce-
sexumu nnpotokost NelO ot 4 mas 2023 roga

(Opwi oo wiipoos
o o NnMm ny BrnagumunpoBsuy MaHkpaTtos
38B€AyI-OU_H/II/I Kaq)e,qpon 3emJieieiys, ﬁnap' pos NaTa: 2023.05.04 10:06:48
paCTeHHeBO/CTBA U CeIeKL1H aHKpaToB +0300
CoracoBaHo: .
9 Anekcen MognucaHo urdposon
HPEACEABTQHB MeTOAHHECKOH KOMHCCHH nognucobio: Anekcen Hukonaesuy
(baK JIbTeTa arpobusHeca Hukonaesny Copoxnt
y p COpOKVIH [Hata: 2023.06.13 13:05:36 +03'00'

ripotokos1 Ne 4 ot 13 utons 2023 roga




ITacnopTt
(oHAa OLIEHOUYHBIX CPEACTB
Tabsuija 1. [TacmopT doH/ja OLIeHOUHBIX CPEJICTB

O1ieHOYHBIE Ma-
dopmupyeMble KOMIIeTeH-
Mopynib AUCLUTIUHBI Tepuassbl U cpefi- [ Konnuectso
LM WIK UX YaCTU
CTBa
ITokasarenu KauecTBa IpOAYyK-
V1 pacTeHUeBO/ZICTBA U MeTO-
i p A ITKoc-3 CriocobeH K TIpoBe-
[bl UX OTpe/iesIeHusl. TectupoBaHue 90
JIeHHI0 Hay4YHO-
Knaccudukanysi ”HCTpyMeH- NupuBuayansHoe | PaBHO KO-
MCC/IeJOBaTe/TbCKUX paboT B
Ta/IbHbIX MeTO/0B UCCJIe/j0Ba- TBOpYeCKoe 3a- JINYeCTBY
. 006J1aCcTH arpOHOMUHU B yCJIO-
HUM. JlaHue CTY[IeHTOB
BUSIX TIPOU3BO/ICTBA
MeTtposioruueckoe obecrieye-
HUe U3MepPEeHUH.
ITKoc-3 CriocobeH K TIpoBe-
TectupoBaHue 42
NHcTpymeHTabHbIE METO/bI JIeHHI0 Hay4YHO-
NupuBuayansHoe | PaBHO KO-
WCC/IeJOBaHUS TTOYB U pacTe- | HCC/Ie0BaTe/bCKUX paboT B
o TBOpYeCKoe 3a- JINYeCTBY
1315171 06J1aCcTH arpOHOMUU B yCJIO-
JlaHve CTYZIeHTOB
BUSIX TIDOU3BO/ICTBA

1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JVUMBIE /I
OIIEHKU 3HAHWI, YMEHUI 11 HABBIKOB JIEAATE/IBHOCTHU
B ITPOIECCE OCBOEHUSA JUCLIUII/IMHBI
Mogpyss 1. Iloka3arenu KayecTsa IPOAYKLUU paCTeHUeBOCTBA U MeTO/bI UX onpefeseHus. Kiac-
cuUKalLysi MHCTPYMeHTa/IbHbIX MeTO/I0B MCCiefiloBaHu. MeTposioruueckoe obecrieueHrie n3me-
pPEeHUI.
Tabmuia 2 — @opmMupyeMble KOMIETeHLUU

Kop v HaiMeHOBaHWe UHJUKATOpa J0-
Kop v HaMeHOBaHHe O1jeHOUHBIE MaTepHaJIbI
CTVDKEeHUsI KOMITeTeHITUU
KOMIIeTeHI[UN U CpeJiCTBa
(uacTu KOMIeTeHIIUN)
Bezer nH@opMaLMOHHBIN TOUCK, B TOM
yKc/ie ¢ UCTI0b30BaHHeM UH(OopMaIy-
OHHO-Te/IEKOMMYHUKAIJUOHHOM CeTH
[MKoc-3 CriocobeH kK "UHTepHeT"
TpoBe/leHuI0 HayuHo- | Orpe/ensieT MepPCreKTUBHYI0 TeMY UC-
POBEA Y beA Tep y y TectupoBaHue
HCCIe/JOBATe/TbCKUX C/ieJOBaHUM C Y4eTOM KPUTUUECKOTO
. WNuauBuayansHOe TBOP-
paboT B obsactu arpo- aHaJIv3a Moy4yeHHoH uHGopMaluu UeCKOE 3aake
HOMUHU B YCTIOBUSIX dopmynupyeT npobsiemMy, JOCTHKUMYIO i
TIPOM3BO/ICTBA 1[e/Tb U 3a/lauM MPOBe/IeHHUsI UCCIeJ0Ba-
HUM
OO60CHOBBIBaeT METO/IMKY TIPOBEeHUS
HcciieJoBaHuH

Mopynsb 2. IHCTpyMeHTabHble MeTO/[bl UCC/IeJOBaHusI TI0YB U PaCTeHUM
Tabsuia 3 — PopMUpyembie KOMIETEHIIUN

Koj 1 HauMeHOBaHMe UHIMKaTOpa J0-
CTH)KeHUsI KOMITeTeHLIU!
(4acTv KOMIeTeHL1H)

KO,E[ 1 HaMMeHOBdHHle
KOoMIIeTeHIIH

OLIEHO‘—IHLIE MaTepHaJibl
" CpeacTBa




BezeTr nH(opMaLMOHHBIN TTOUCK, B TOM
YyKCJle C UCTI0/Ib30BaHMeM UH(OpMaLU-
OHHO-TeJIeKOMMYHUKALJMOHHOM CeTH
"NuTepHer"

OmnpefiensieT NepCcreKTUBHYIO TEMY UC-
C/1eJOBaHUM C yYeTOM KPUTUUECKOTO
aHasv3a Moay4YeHHOM MH(pOpMaL1
dopmynupyeT rpobsiemMy, JOCTKUMYIO
Lje/b U 33/lauM MPOBeJIeHHsI UCCIe[|0Ba-
HUU
OO60CHOBBIBaeT METOAUKY MPOBe/IeHUS
HcciieJoBaHuM

[TKoc-3 CriocobeH K 1ipo-
Be/IEHUI0 HAay4YHO-
UCCIIefioBaTeIbCKUX paboT
B 00/1aCTH arpoHOMUM B
YC/IOBUSIX TIPOM3BO/ICTBA

TectupoBaHue

NupvBuayanbHOe TBOP-

yeckoe 3aiaHue

1.1. OneHouHble MaTepuasbl M CPe/iCTBa A/ IPOBePKH C()OPMHPOBAHHOCTH KOMIIeTeHI{UI

Mopyns 1. TToka3aTenu KauecTBa MPOAYKLIMM pacCTeHHEBO/ICTBA U MeTO/bl UX ornpe/eneHus. Kinac-
cuduKalysa HHCTPyMeHTa/IbHbIX MeTO/IOB UCC/IeloBaHH. MeTpoJsiornueckoe obecrieueHre u3me-

PEeHUI.
TecToBble 3afiaHus
Bblbepume npasuibHbili omgem
K 001uM noka3aTe/iiM KauecTBa 3epHa OTHOCAT
+1BET, 3arax, BJIA’XKHOCTb, BKYC
LIBeT, 6/1eCK, CTEKTOBUHOCTD, BIA’>KHOCTD
Biia>kHOCTB, 30/IbHOCTh, 3aCOPEHHOCTH, 3arax
LBer, 3amax, B/IaYKHOCTh, UACTOTA

K 001uM noka3saTe/isiM KauecTBa 3epHA OTHOCAT
+1IBeT, 3arax, BJAa’KHOCTb, 3apaXKEHHOCTh BPeAUTE/SIMU
LIBeT, 3amax, MJIOTHOCTb, BJIa)KHOCTb

BriaxHOCTB, CTEK/IOBUAHOCTb, 3aCOPEHHOCTD, 3arax
LIBeT, 3amax, BlIa)KHOCTb, BCXO>KeCTb

K 001uM noka3aTe/iiM KauecTBa 3epHa OTHOCAT
+1IBeT, 3arax, BJIa’KHOCTb, CO/lep>KaHue TIpuMecei
LIBeT, 3amax, CTeKJI0BUIHOCTb, BJaXKHOCTb
Bia)xHOCTB, MJIOTHOCTB, 3aCOPEHHOCTB, 3arax
LIBeT, 3amax, BJIa)KHOCTb, MJIEHUATOCTh

K cnenppduueckum nokasaresissM KauecTBa 3epHa OTHOCAT
Crioco6HOCTB TIpOpacTaHusl, 3arax, BJIaKHOCTh, CoZiepKaHue IpruMecei
+HaTypa, CTeKJI0BUAHOCTD, CO/lep>KaHue K/IeHMKOBUHbI, BCXOXECTh
Bia)xHOCTB, MJIOTHOCTB, 3aCOPEHHOCTB, 3arax

LIBeT, 3amax, BJIa)KHOCTb, MJIEHUATOCTh

K cneruduyeckum nokasare/isaM KayecTBa 3¢€pHa OTHOCAT

CrnocobHOCTB TIPOPACTaHusl, BCXOXKECTb, BIXKHOCTh, COJiep>KaHue TIPUMecei
+copepKaHue siipa, CTeKJIOBUIHOCTb, COZIepyKaHue K/IeMKOBHUHBI, BCX0XKeCThb
BcxoskecTh, TJIOTHOCTD, 3aCOPEHHOCTB, 3arax

TUIEHYATOCTB, 3arax, BIaXHOCTh, CoJiep>KaHue Oeska

K Cl'[E].[PI(l)PI‘-IECKPIM MOKa3aTe/IAM Ka4eCTBd 3€PpHd OTHOCAT
KPYITHOCTB, MJIEHYATOCTh, BJIAYKHOCTh, coJepKaHue HPHMECEﬁ




+HaTypa, CTEK/IOBUIHOCTh, CO/IEP’KaHUe K/IeHKOBHHBI, CTIOCOOHOCTh TIPOpacTaHust
B/1a’)kHOCTB, MJIOTHOCTB, 3aCOPEHHOCTD, CIIOCOOHOCTD TTPOPACTaHMUS
CogepykaHue Oesika, 3arax, BJaXKHOCTb, IJIEHUYATOCTh

K /ono/THUTe/ILHBIM MOKAa3aTe/isiM KauecTBa 3epHa OTHOCAT

KPYITHOCTb, COZiep>KaHue IpruMeceli, cofiep>kaHre 6enka

coziep>KaHMe KJIeMKOBHHBI, CITIOCOOHOCTD TIPOpacTaHysi, cofiep)kaHue 6enka
IVIOTHOCTB, 3aCOPEHHOCTb, CIIOCOOHOCTH MTPOPACTaHUS

+cofiep>kaHue 6Geska, coziep>KaHHe TsDKE/bIX MeTalIoB, CoepKaHHe MUKOTOKCHHOB

K 0mo/THUTe/IbHBIM MOKa3aTe 1AM KauecTBa 3epHa OTHOCSAT

coziep)KaHue TIpUMecei, coiep)kaHue Oesika, coziep)KaHue MUKOTOKCHHOB
cofiep)KaHue KJIeHKOBUHBI, CIOCOOHOCTD TIpOpacTaHusi, cojiepkaHue Oesrka
cofiep)KaHue TsHKETbIX MeTaslIoB, 3aCOPEHHOCTD, CITIOCOOHOCTh TIPOPACTaHUs
+copepkaHue 6Oesika, coziepKaHue TSDKE/TBIX MeTa/lIOB, CoJiepyKaHre MUKOTOKCHHOB

K /ono/THUTe/IGHBIM MOKAa3aTe/isiM KauecTBa 3epHa OTHOCAT
coziep)KaHue TIpUMecei, cofiepyKaHue KUpa, CoJiep>KaHre MUKOTOKCHHOB
cofiep)KaHue caxapa, ClIoCOOHOCTh MPOPACTaHus, COAEP)KaHUe KIeHKOBUHBI
Cofiep)KaHue TsHKETbIX MeTasIOB, 3aCOPEHHOCTh, KPYITHOCTD

+copepkaHue Oesika, cofiepKaHue KUpa, CoJiep>KaHre MUKOTOKCHHOB

K noka3areyisiMm 0e30macHOCTH MPOAYKIHH PAaCTEeHHEBOCTBA OTHOCAT

copiep)KaHue TIpUMecei, cofiepyKaHue KUpa, CoJiep>KaHre MUKOTOKCHHOB

coziep)KaHue caxapa, Coep)KaHue >Kupa, cofiepkaHue Oeska

copiep)KaHue TsHKEJTbIX MeTaslyIoB, 3aCOPEHHOCTb, 3apaKEHHOCTh

+coep>XaHue TeCTULUIOB, CO/Iep)KaHe MUKOTOKCHHOB, COZIEp>KaHHe TsDKEJIbIX MEeTaslIoB

K noka3areyisiMm 0e30macHOCTH NPOAYKI{HM PacTeHHEeBO/|CTBA OTHOCAT

cofiep>KaHue TIpuMeceid, Cofiep>KaHue KUpa, Cofiep’KaHnue MUKOTOKCHHOB

cojiep)kaHre MEPTBBIX HACeKOMBIX, CoZiepkKaHHue K/IeHKOBUHBI, COZiep>KaHKe PaIuOHYKIINU/0B
cofiep>KaHue TSKETbIX MeTaslIoB, Co/lep)KaHue TIpuMeceid, cofiep>kaHue siipa

+co/ilep)KaHre HUTPATOB, COiepKaHue MeCTUIUO0B, Co/lepyKaHe MUKOTOKCUHOB

O0s3aTe/IbHBIM MOKAa3aTe/ieM IPHU onpeje/ieHHH 0e30MacHOCTH NPOAYKLIMH SIBJISIeTCA
coJiepkaHue npuMecein

+cofep>XaHrue MUKOTOKCUHOB

Bnaxnocts

[ToBpexxzeHue BpeauTeIssMU

O0s3aTe/IbHBIM MOKa3aTe/IeM MPHU ONpe/e/IeHUH 0e30MacHOCTH MPOAYKLIMH SBJISIeTCSA
coZlepykaHue MeTaJ/ljIoB

+cofep>XaHrue MUKOTOKCUHOB

CopeprkaHrie ayKCUHOB

Copep>xaHrie aMMOHU(UKAaTOPOB

K ompepensiomuM nokasareasiM KauecTBa KapTodeis, 0BoLIeH, IJI00B OTHOCAT
+COCTOsTHME TIOBEPXHOCTU

CrerieHb 3pesocTy

[nvHa 60TBbI

BJI&)KHOCTB



K onpepensiomuM nokasareasiM KauecTBa KapTodeis, 0BoLIeH, MJI00B OTHOCAT
+1]e/IOCTHOCTD

CreneHb 3penocTu

[nviHa 60TBbI

CocTosiHMe KOpellKOoB

K onpepensiomuM nokasareasiM KauecTBa KapTodeis, 0BoLIeH, IJ1I00B OTHOCAT
+pasmep

J/1MHa KOpeIKoB

[nviHa 60TBbI

J/MHa yeperikoB

K ompepe/nAiomuM nokasare/isaM KayecTBa KapTodeJisi, 0BoOILLe#, N/IO0B OTHOCST
+BKyC

[T10THOCTHL KOUYaHa

CojeprkaHue caxapa

CojeprkaHue Kpaxmaa

K cnenuduueckum mokaszareisiM KauecTBa KapTodesisi, OBOIIeH, M/I00B OTHOCAT
COCTOSTHME TTOBEPXHOCTU

pa3mep

+[17iviHa 60TBbI

1[e/IOCTHOCTh

K cnenmduueckum nokasareisiMm KauecTBa KapTodeJis, 0BOLIeH, MJI00B OTHOCAT
COCTOsIHUE [10BEePXHOCTU

OKpacka

+/]/1MHa Ko4epbIru

CBEXeCTb

K cnenmduueckum nokasareisiMm KauecTBa KapTodeJis, 0BoOLIeH, MJI00B OTHOCAT
COCTOsIHME TT0BePXHOCTU

dbopma

+CTereHs 3pesiocTu

IIOTEPTOCTH

ITo HCTOUHMKAM Mo/TyueHHus1 HH(OPMAIUd MeTO/bI onpe/e/IeHUs MoKa3aTe/ei KayecTBa Obl-
BaKOT

+U3MepUTeIbHbIMU

PerucrpaijuoHHBIMU

PacuétHbiMuU

OpraHonentryecKuMu

ITo HCTOUHMKAM Mo/TyueHHus1 HH(OPMAIUd MeTO/bI onpe/e/IeHUs MoKa3aTe/ei KayecTBa Obl-
BalOT

+3KCIepPTHBIMU

PerucrpaijuoHHbIMU

PacuétHbiMuU

OpraHonentryecKuMu

K MHCTpyMeHTa/NbHbIM MeT0/iaM MCC/Ie/J0BaHUN OTHOCAT
+dusrueckre MeTOpbl
Coumosioruyeckue MeTo/ bl



PerucrpaijoHHble MeTO/bI
OpraHoJ/ienTuyeckre MeTo/bl

K MHCTpyMeHTa/NbHbIM MeT0/iaM MCC/Ie/J0BaHUN OTHOCAT
+(pU3MKO-XUMHUUeCKUe MeTO/IbI

Coumosiornyeckre MeTo/ bl

JKCrepTHbIe MeTOAbI

OpraHoJ/ienTuyeckre MeTo/bl

K MHCTpyMeHTa/NbHbIM MeT0/iaM MCC/Ie/J0BaHUN OTHOCAT
+MUKPOCKOMYeCKHe MeTOAbl

Coumosiornyecke MeTo/ bl

PerucrpaijioHHble MeTO/bI

OpraHoJ/ienTuyeckre MeTo/bl

K ¢u3snueckum HHCTpyMeHTa/IbHBIM MeT0/JjaM OTHOCAT:
+T10/IIpUMeTPpUUeCKUN

XpomaTtorpahuueckuii

Konopumetprueckuii

ToKCHKOIOrUuecKni

K ¢pu3snueckum HHCTPyMeHTa/IbHBIM MeT0/laM OTHOCAT:
+pedpakToMeTpudecKuii

Xpomarorpagpuieckuii

Konopumetprueckuii

MOTEeHLIMOMEeTPHUYECKUI

K ¢u3snueckum HHCTpyMeHTa/IbHBIM MeT0/JjaM OTHOCAT:
+M3/1eKTPUUeCKUI

XpomaTtorpahuueckuii

Konopumetpurueckuii

TexHosiornyeckui

K ¢u3uKko-xuMHnuecKuM MHCTPYMEHTa/IbHbIM MeT0/iaM OTHOCST:
MOISIPUMETPUUeCKUI

+XpomaTorpaduueckuii

PedpakTomeTprueckuii

ToKCHKOIOTUUeCKUi

K (pu3nko-xumuyecKkumM HHCTPyMeHTa/IbHbIM MeT0/AaM OTHOCAT:
MOJIIPUMEeTPUYEeCKU

+KOI0pUMeTpHUYeCKUI

PedpakTomeTprueckuii

Peonornueckuii

K (pu3nko-xumuyecKuM HHCTPyMeHTa/IbHbIM MeT0/{aM OTHOCSHT:
[M3J1eKTPUYeCKUN

+TIOTeHLIMOMeTPpUUeCKUH

PedpakTomeTprueckuii

ToKCHKOIOrUuecKni



B3aumopelicTBHe aHA/IM3MPYeMOro BelleCcTBa C 3/IeKTPOMarHUTHbIM H3/Iy4eHHeM — 3T0 Me-
TOJ, aHa/In3a

+CI1eKTPOCKOIUUeCKUI

MuKpoOHroioruuecKuit

XpomaTtorpadrueckuii

NonomeTtpuueckuii

IIpenom/ieHue jiydya CBeTa NP B3aUMO/IeliCTBUH BellleCTBA C 3/IEKTPOMarHUTHBIM U3/TyUyeHH-
€M OTHOCUTCS K MeTo0/jJaM aHa/in3a

+CIeKTPOCKOMUUeCKUM (ONTUUeCKUM)

duUsnyeckum

HelTpoHHO-aKTHBALIMOHHBIM

XpomaTorpadruueckum

CHeKTPOCKONHUI0 B BUAUMOM U yJIbTPa)uo/1eTOBOH 00/1aCTH CIIeKTPa Ha3bIBAIOT
+crekTpooToMeTpureit

JIroMuHecLeHLel

AToMHOU (priroopeciieHLeil

OMUCCHUOHHBIM CIEeKTPaIbHbIM aHaTU30M

Jns cneKTpooToMeTpHHU UCNO/IB3YIOT
+(OTO3/1eKTPOKO/IOPUMETP

ITonapumetp

HNonomep

CriekTpoMeTp

3aBHCHUMOCTH MeX/ly KOHI|eHTpaLuel onTHUeCKH aKTUBHBIX BellleCTB B pacTBOpax u
HalpaB/ieHUeM BpalleH!s Mo/IIPU30BaHHOr0 CBeTa UCIO0/Ib3yeTCs B MeT0/jaX aHa/Iu3a
+M0JIIPUMETPUYECKUX

OrnTruueckux

Nonomerpuueckrx

ATOMHO-3MHCCHOHHBIX

K nmossspuMeTprUuYecKUM METOaM aHa/Iu3a OTHOCAT
+OrnpeenieHye cofiepKaHuUs caxapa

OrnpeesieHre coziepkaHusi besika

OrnpeiesieHye BIXXHOCTH

OrnpeesieHre 30J1bHOCTH

K nossippyMeTpU4ecKUM MeToJaM aHa/iM3a OTHOCAT
+Onpe/esieHre CofiepKaHusi aHTUOMOTHUKOB
OrnipeziesieHre CofiepyKaHUs KIIeMKOBUHbI
OmnpefieneHre BAaXXHOCTH

OrnpepiesieHrie HUTPaTOB

K nmossspuMeTprUuYeCcKUM METOaM aHa/Iu3a OTHOCAT
+OrnpeesieHne cofiepKaHuUs caxapa

OrnpeiesieHre CofiepyKaHUS KUPa

OrnpeiesieHe XUMHUECKOTO COCTaBa

OrnpeiesieHie MUKPO3JIEMEHTOB



OTpakeHue jiyya cBeTa NP B3aUMO/eliCTBUM BellleCTBa C 3/IeEKTPOMarHUTHBIM U3/TydeHHeM
OTHOCHTCA K MeTO/iaM aHa/Iu3a

+CIeKTPOCKOMUUeCKUM (ONTUUECKUM)

dusnyeckum

HelTpoHHO-aKTHUBALIMOHHBIM

[TonsipumeTpuueckum

HoHoMeTpHueCcKMM MeTO/A0M OIpe/ie/isioT
+coziep>KaHre Kaaus U KaibLys B [I0YBe
CyMMy O0OMeHHbIX OCHOBaHHM MOUBEI
CopeprkaHue rymyca B IouBse

BrnaxHOCTB 1MOYBLI

3aBHCHMMOCTb UHTEHCUBHOCTH PEHTTeHOBCKOM ()/IyopeciieHI[UH 0T KOHI|eHTPaIUM 3/IeMeHTa
B 00pa3ije UCmo/ib3yeTcsi B MeToax

+peHTreHO(I1yOpeCcLieHTHbIX

ATOMHO-3MUCCUOHHBIX

Xpomarorpapuyeckux

HelTpoHHO-aKTUBALMOHHBIX

PeHnTreHodiyopeciieHTHBIM MeTOAOM OIIpe/ie/IAI0T
+cofepyKaHve MakpO3/IeMEeHTOB B I0YBaX
Bna)kHOCTb TT0UBEI

[TorsmoTuTeNBHYIO CITOCOOHOCTD TIOUBKI
Buonorrnueckyro akTHBHOCTb TTIOUYBBI

PeHnTreHodiyopeciieHTHBIM MeTOAOM OIpe/e/IAI0T
+cofepyKaHve MUKPO3/IEMEeHTOB B PaCTeHUSIX
BrnaxxHocTe npoAyKLnu

[TorsmoTuTeNHHYIO CIIOCOOHOCTD TTOUBBI

Kuc/noTHOCTE NOUBHI

HauooJ1ee «ObICTPBIM» 3KCIPECC-METO/I0M SIBJISIETCS
+peHTreHo(u1yopecLieHTHbIN

NonomeTtpuueckuii

HeliTpoHHO-aKTMBALIMOHHBIN

[TonsipumeTpUuecKuit

Hawu6osiee pacnipocTpaHéHHBII MeTO/ pa3/ie/ieHus Pa3HO00pa3HbIX cCMecei
+XpomaTorpaduueckii

VonomeTtpuueckuii

HeliTpoHHO-aKTMBALIMOHHBIN

CrniekTpooToMeTpruuecKuii

JI/IMHa BOJIHBI MIPHM UCI0/Ib30BaHMHU Y/IbTPa(10/1€TOBOr0 MeTo/ia ONTHYECKON CIIeKTPOCKO-
MU COCTaBJIAET

+180-400 um

400-700 HHU

700-2000 um

2000-20000 aMm



JlIMHa BOJIHBI TIPH MCII0/1b30BaHHU METO/ia MH(PAKPaACHOH CIEKTPOCKONHH B 0CHOBHOM 00-
JIACTH COCTABJ/IAET

180-400 um

400-700 1M

700-2000 um

+2500-20000 BM

Yro TaKkoe MeTpuyeckas cucrema CH1
Curcrema U3MepeHHst MacChl Tell
Poccuiickast meTprueckasi cucTeMa
+MexayHapojHas cUcTeMa eIVHUL]
Cucrema usMepeHus JJ/IUHbI

JTa/IoHHaA eJUHMIIA Macchl B cucteme CU
OpuH rpamMmm

+OyH Kuiorpamm
OpvH MU/UTATPaMM
OjpHa ToHHa

JTa/loOHHaA eJUHUIIA J/IMHBI B cucteme CU
OpuH canTUMeTp

OpuH Kuiometp

OpuH MuIMMeTp

+OyH Kuiorpamm

YTo TaKoe HaHOMeTP

TreicsiuHas 4o/ rpaMma

TreicsauHas 401 MUJUTUTPaMMa
MwunnvoHHas Lo/si rpaMma
+MWTMOHHAsA [0JI MAJIMTpaMMa

Kakas macca BeljecTBa COAepXKUTCS B KUJI0TOHHE
Tricsiua KUIOrpaMmm

OpHa fecarast 4aCTb TOHHBI

+MWITHOH KWJIOTpaMM

MwunvoH TOHH

Kakyw mMaccy 0003HauaeT BeJITMUMHA « JJIEKTPOHBO/IBT»
1,8 10 %  xunorpamma

2*107!° rpamma

1*10%  kunorpamma

2*10°  mummrpamMma

Kakoii npuHOMn pa6oThl y YalleyHbIX BeCOB
+IIpuHLMNO paBHOBECHS pbluara

[laBneHue Ha 3/1eKTPOHHBIE JaTYUKU
PacTspkeHne NpyKYHBI

Cikatue Npy>KUHbI

Kakoii ri1aBHbIH OT/IHYHTE/THGHBIH MPU3HAK PAa3/INYUs MeXy TEXHUYeCKMMHU ¥ aHA/TUTHYe-
CKHMMH BecaMHu
BreriHee odopmiieHue



+TOYHOCTH B3BEIIMBaHUS
KoncTpykuus ripubopa
[TpuHIMNI paboThI

Kakoii TuII BecOB Han0oJ/1ee IMPOKO MPUMEHSIETCS B MPAKTHYECKOM Ce/IbCKOM X03SIHCTBe
YareyHble HACTO/IbHbIE

PbryakHble osiBecHbIe

ONeKTpOHHbIe TeXHUUECKHe

+I1nargopmenHsble

B 3Kcnpecc-BiaroMepax peajin30BaH MPUHLUI PadoThI
TepmorpaBUMeTpUUeCKUI

PaanaiiioHHbIN

OrnipepiesieHrst COAepKaHUs BObI

+32eKTpor3nUecKUii

Jins onpeenieHus TeMnepaTyphl 3epHA He IPUMEHSIOT
’KyKocTHBIe TEpMOMeTPbI

[wunaromeTprueckue TepMOMETPBI

[TonynpoBOAHUKOBBIE PE3UCTOPbI

+ Tepmorpadgnb!

YeM JIMMHTHPYETCA pa3pellaoiias ClIoCO00HOCTh CBETOBBIX MHKPOCKOIIOB
KauecTBOM ONTHUKH

Pacriono>xeHuem MCTOYHMKA CBeTa

+ [IIMHOM BOJTHBI UCTOYHUKA OCBELL[eHHsI

CoueTaHueM yBeJTMUeHHUs 00BEKTHBA U OKYJ/IsIpa

OTMeThTe NPaBWIBHYIO NOC/Ie0BAaTeIbHOCTH JieiicTBHi pu padore ¢ @IK
[TpoBepka rpubopa Ha CTaHJAPTHOM pacTBope -1

YcraHOBKa peKOMeH/1yeMbIX CBETO(QU/ILTPOB - 2

[ToaroroBka obpasiia - 3

Bkirouenue B cets - 4

W3mepeHue uCIbITyeMoro pactsopa - 5

Pacuer KoHLIeHTpaLy UCIILITYeMOro BelllecTsa -6

BapuaHThI OTBeTOB:
1,2,3,4,5,6,
2,4,5,6,1, 3.
+3,4,2,1,5,6.
4,5/1,3,6,2

Bb16epume HEeCKO/IbKO npdsu/ibHblX Omeemos

Kakumu ¢pyHKIusiMu 00/1aJal0T COBpeMeHHbIe /1adl0paTopHble aHA/TUTHYEeCKHE BeChbl YKaKu-
Te HeCKOJIbKO TIPaBU/IbHBIX OTBETOB

+TouHoe oripeiesieHle MacChl

+CueTHbIMU QYHKLUSIMA

OrnpeesieHre pa3mepa o0beKTa

+ OripefiesieHye y/ieNbHOM TUIOTHOCTH OOBEKTa



Kakas macca BelecTBa CO/Jiep)XUTCA B MeraToOHHe
Tricsiua KUIOrpaMmm

OjHa gecsTast 4yacTb TOHHBI

MWTMOH KKU/I0rpaMm

+MuUIIMOH TOHH

Onpeaeﬂume coomsemcmeue 3HGHeHUﬂ, pacno/0HCeHHbIX 8 npaeofl KOJ/IOHKe, napamempdam, yka-
3aHHbIM 8 /1e801l KO/NIOHKE:

OnpejenuTe COOTBETCTBHE CJIeYIOIIUX e JUHHI] MaCChI

1. Munnurpam 1.10 P kr

2. lleHTHep 2. 25.5 rpamma

3. YHuus 3. 0,001 mons rpamMma
4. MukporpamMmm 4. 100 kr

[IpaBunbHbie oTBeTh: 1 — 3;2 —4; 3 — 2; 4 — 1.

YKaxure COOTBETCTBUE, BbIDA)KEHHOE€ B MEeTPdAX, CJIEAYHOILIUM €AUHHUIIAM HU3MepEeHUsA NJ/IMHbI:

1. AHrcrpem 1. 0,1 nons metpa
2. Jeuumetp 2. 1800 meTpoB
3. Moiim 3. 10 1° merpa
4. Mopckass MUJist 4. 0,025 meTpa

[IpaBunbHbie oTBeTH: 1 — 3;2 —1; 3 — 4;4 — 2.

Pa3pemaromias crioco0HOCTh MHKPOCKOMA — 3TO:

MakcumasbHO BO3MOXKHOE YBesnueHre 00beKTHBA

MakcuMasnbHoe yBerueHue OKyJsipa

+MuHHUMabHOE pacCTOsTHUE MeXY ABYMsI TOUKaMU, BUAUMOE B MUKPOCKOTIe
MuHuMmasbHOe (POKyCHOe paccTosiHie 00beKTHBa

KakoBa r;i1aBHasi 0C00eHHOCTb KOHCTPYKIIUH, CBOMCTBeHHasi MHHBEPTHPOBAaHHBIM MHKPOCKO-
nam

PacrionokeHne UCTOUHMKA OCBelLleHHs

+Pacriosio)keHue rperapaTa HaJ, 00beKTUBOM

KonuectBo OKy/1s1pOB

Hanmuwe ¢oTokamepsl

KakoBo npe/ie/ibHOe yBe/IHYeHHe 00eKTHBA CBeTOBbIX MUKPOCKOIIOB
JecaTukparHoe,

+CTOoKparHoe,

CopokakpaTHoe

TreicssuekpaTHOe

CoBpeMeHHbII 00bIYHBIN 3/IEKTPOHHbIN MUKPOCKOII MOXXET /laBaTh yBe/IMUeHHEe
+B 250 000pa3

B 50000 pa3

B 500 pas3

B 1500 pa3



Pacrno/ioxure nmokasareim pa3pemalome171 CIMOCOOHOCTH COOTBETCTBEHHO Pa3/IMYHBIM THUIIAM
MHKPOCKOIIOB

1. DeKTpOHHbIE 1. 200 Hm
2. CBeTOBbIE OOBIUHBIE 2. 150 am
3. JIroMHHecCI|eHTHbIe 3. 0,02 MKkm
4. JlazepHble 4. 2-5 HM
5. CKaHupymoljme 5. 2 MKM

6. 15-20 am

HpaBI/IHLHBIe OTBETEI:
1—6;2—1;3—2;4—3;5—4,

OcBenjeHHocThb B cucteme CU usmepsiercs B
Barrax

+JIrokcax

ITonmynrokcax

JIrtomeHax

OcHoBHoOM euHUIlel B cucreme CU siBisieTcs:
Kunometp

+Kunorpamm

MwunnumeTp

MunirpamMm

OcHoBHoOM euHUIel B cucreme CU siBisieTcs:
I'pamm

+Kunorpamm

Munirpamm

TonHa

OcHoBHoOM euHUIlel B cucreme CU siBisieTcs:
+CekyHza

MunyTta

Yac

Hekana

IIpousBoaHoi eguHuIel B cucreme CU siBisieTcs:
l'ekTap

+Temneparypa

JIutp

Yac

IIpousBoaHoi eguHuIel B cucreMe CU siBisieTcs:
l'ekTap

+Temneparypa

JIutp

TonHa

ITpousBoanbie equHKLbl CU mosyyaroTcs ¢ IOMOLIbIO
+YMHOXeHUs

CnoxxeHust

Bo3BejieHuis B cTereHb

Ncnonb3oBaHuMs MPUCTaBOK

1 mTp B cucreme CH 310
+0,001 m*



0,001 m>
0,1 m
1 M3

MHuoxuTtens 10° 03HauaeT npucTaBKy
Mera-

+l'vra-

Hano-

Muwnnu-

Ipucraska 102 o3nauaer
Munnu

+CaHtu

Heru

Mukpo

He siBnsierca epuHuiier cucrembl CU
CekyHja

+Yac

Bonbt

OJIEKTPOHBOJILT

He siBnsierca epuHuiier cucrembol CU
I'epny

+bapH

JIroKC

JItomeH

He siBnsierca epuHuiier cucrembol CU
Bart

I'pagyc Lenscus

+¥YrnoBou rpasyc

Awmrnep

He siBnsierca epuHuiier cucrembl CU
CekyHpa

+Yac

Bonbt

OJIEKTPOHBOJILT

JlecATHYHBIN MHOXHTe/Ib 10° 03Hauaer
Mwnnum

+Kuno

Mera

Mukpo

JlecATHYHBIN MHOXHTeIb 10° 3To mpucTaBKa
Mera

+Kuro

Heru

Lexa

IIpucraBKa «HaHO» 03Ha4YaeT

10°

107



10"
10

IIpucraBKa «MHKpPO» 03HauaeT
10°
10
10®
10°

Bripaxxenue «5,32:10° m» o3nauaeT
+5,32 Km

53,2 KM

532 km

5320 km

1 merametp 310

10 km

100 km

+1000 km

1 km

AOCOIOTHBIN HY/Ib — 3TO
0°C

-100 °C

+-273 °C

-1000 °C

NupuBuyanbHoe TBOpUYeCKoe 3a/jaHue
«Pa3paboTKa mporpamMMbI HCC/IEJOBAHHI 10 OMPe/Ae/IeHHI0 MoKa3aTe el KauecTBa MPOoAyKLIHI»

Llenb: pa3paboTaTb MNpOrpaMMy HCC/IeI0OBaHUM CeTbCKOXO3SIMCTBEHHOW TMPOAYKLIMU /st
JOMycCKa eé Ha PBIHOK.

Kpamkue meopemuueckue ceedeHusi. Ilporpamma rotoBuTcsi 10 TemMe BKP 1o
CebCKOXO3SIMCTBEHHOM Ky/abType. ECIM  KyJbTyp HeCKOJBbKO, BbIOMpaeTcss ofHa Jrobasl.
IIporpamma mpepmosnaraer /[jigs KOHKPETHOIO 11e/IeBOrO Has3HAueHUs MIPOAYKLUH KYJIBTYPhI
OTpeZie/IUTh TIOKa3aTe/qu KauecTBa M 0e30MacHOCTH, TepeueHb AaHalIu30B, HEOOXOAWMBIX ISt
oopmiieHHsI  [JOKYMEHTOB, [OATBEP)KJAIOLIMX  COOTBETCTBUE TMPOAYKLMU  TeXHUUECKHUM
perjnameHTaMm (craHgaptaM v ApyruMm HJI) u paspemuaroimyM JOMycK NMPOAYKLMM Ha PbIHOK. [ns
MO/rOTOBKU TMPOrpaMMbl UCIIO/IB3YIOTCA O(QULMA/IbHbIE CIIPABOYHble MH(OPMALMOHHbIE CHCTEMBI
MuHcenbxo3a P® v unTepHeT-nioprans! Poccrangapra u TamoyxeHHoro Coro3sa.

3adaHus.

1. Boibpathb LiesieBoe Ha3HaueHUe MPOAYKIMU (TUI0/bl, CEMeHa, paccajia, CaKeHL[bl U T.I1.).

2. Yka3arb MoTpeduTe/bCKUe CBONCTBA MPOAYKIUH.

3. CocraBuTh IepeyeHb IoKa3aTesiell kKauecTBa U 6e30MacHOCTH, HeOOXOAUMBIX JJisl [IOMyC-
Ka MpOJYKLMMU Ha PbIHOK (peanu3alum).

4. OripenenuTh NpaBu/a 0TOOpa Mpob U repeveHb aHAIM30B, HEOOXOIUMBIX /IS OTIpe/esie-
HUS TI0KasaTesield KaueCcTBa B COOTBETCTBUM C HAlJMOHAIbHBIMU CTaHAapTaMU W/W/IU WUHBIMU MeETO-
JUKaMU.

5. YCTaHOBUTH [JOKYMEHTHI, [I0ATBepKAatole COOTBeTCTBYEe NPOAYKLUU IIpebsAB/IsieMbIM
TpeGOBaHUSIM U MPaBO €€ peau30BLIBaTh.

6. KpaTko M3/I0)KUTh TOPSJOK I10/yUYeHUs JOKyMeHTa, IOATBep)KAarolliero COOTBeTCTBHE
TIPOAIYKI[UU MPeAbSAB/ISIEMbIM TPeOOBaHUSIM.



KoHmposnbHble gonpocbl. 1. IToTpebuTensckue cBoicTBa npoaykuuu. 2. [TokasaTenu Kaue-
cTBa U 6e30MacHOCTH, omnpezessieMble A/ TPOAYKUMU. 3. IOKyMeHTbI, TToTBep KAatoIiie COOTBeT-
CTBUe MPOAYKLMHU TpeboBaHUsIM 6e30MacHOCTH.

Tabmuua 4 — KpuTtepuu o1jeHKM chOpMHUPOBAHHOCTYA KOMIIETEeHLUH

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU

Koz 1 HauMeHOBa- (4acTv KOMIIETEHIH)

HHe WHUKATopa Ha 6a30BOM ypOBHe Ha MOBBILIEHHOM YPOBHE
JOCTH)KEeHUS] KOMITe- | COOTBETCTBYET OL|eHKe | COOTBETCTBYET OLI€HKE | COOTBETCTBYET OIEHKe
TeHL[UM (4aCTU KOM- | «y[OBJIeTBOPUTEILHO» «XOpOILIO» «OTJIAYHO»

MeTeHLIUN) 50-64% oT Makcu- 65-85% oT makcu- 86-100% oT mMakcu-
MaJIbHOTO Oaia MaJIbHOTO Oania MaJIbHOTO Oaia
ITKoc-3.

Benet nungopmanu-
OHHBIU MOKUCK, B TOM
YHCJle C UCTI0Mb30-
BaHUeM UH(pOopMa-

LIMOHHO-
Bnapgeet metogamu
Te/IeKOMMYHHKaL1- Bnageer metosamu no-
o " II0MCKa U aHa/Iv3a Bnageer metosamu no-
OHHOM ceTu "UH- WCKa Y aHa/u3a UH-
" MH(OopMaL1H, omnpe- YCKa U aHa/u3a uH-
TepHeT (opmaruy, onpezensier
JlesisieT MepCreKTUB- (opmaruu, onpezensier
Ornpepersier riep- MepCIeKTUBHYI0 TEMY

HYIO TeMy UCCIlefloBa- o
CHEKTUBHYIO TEMY N UCCIIefloBaHUM, (hOpMy-
HUM, GOpMy/IHpyeT

WCC/IeJOBAaHUIA C JMpYyeT rpobeMy, mo-
A rpo6sieMy, JOCTHXKHU- PYeTTIp Y A
yueToM KpUTHUe- CTWKUMYIO 11eJ1b U 3a-

MYIO 11eJTb U 3a/iauu .

CKOT'0 aHa13a 1o- - Jlaud UCCJieJOBaHMUH,
o MCC/eJOBaHMA, 000C-

JTyuyeHHOM MHGOp- 000CHOBBIBaeT METO-

TMePCIeKTUBHYIO TEMY

rccaefioBaHul, opmy-
JIUpyeT npobsiemy, A0-
CTXKUMYIO 1]e/Tb U 3a-
JlauM UCCreloBaHUM,

HOBBIBaeT MeTOJVKU 000CHOBBIBaeT MeTo-
Maruu [IMKY TIPOBeJleHusI KC-
NpOBe/leHUs SKCIepH- [IMKY TIPOBeJleHusI KC-
dopmynupyet npo- NepUMeHTOB, HO J0-
MEHTOB, HO UCTIbIThI- NepUMeHTOB
671eMy, 1OCTHXU- MyCKaeT HeTOYHOCTH

BaeT 3aTpy/HeHUs
MYIO LiefTb U 3aJjaum

TpOBeJieHus1 UccJe-
JIOBaHUH
O060CHOBBIBaeT Me-
TOJIMKY TIPDOBeJeHUs
HcciieJoBaHuH

1.2. OnjeHouHbIe MaTepuasbl M CPe/iCTBA /i NMPOBePKH C(h)OPMHPOBAHHOCTH KOMIIeTEeHIMH
Mogynb 2. IHCTpyMeHTanbHble METO/ bl UCC/Ie0BaHUS TIOYB U paCTeHUU
TecToBble 3aiaHus
Bbibepume 00uH npasu/bHblil 8apUAHM U HaXcMume KHONKy «/laneex»
ATOMHO0-a0copOLHOHHAA cCrIeKTPo(d0oTOMeTpHsA MPUMEHSIETCS /ISl OTpe/ie/IeHUsl
+MaKpO3JIEMEHTOB B I1OUBE
Copep>kaHus paCTBOPHMMBIX CyXUX Bell[eCTB B IPOAYKLIMA
CTpyKTypbl MOJIEKY/T OPraHU4eCKUX BeleCcTB
CopepxaHus caxapa B caxapHOH CBEKJIe

ATOoMH0-a0CcopOIHOHHAA CIEKTPO(GOTOMETPUSA IPUMEHSIETCS /ISl ONPe/e/IeHUsA
+MUKDPO3/IEMEHTOB U TSDKEJIbIX MEeTas/VIOB B TI0YBE

CopepykaHusi paCTBOPHUMBIX CyXHUX BeLeCTB B TIPOAYKLIMU

KucnoTHOCTH TTOUBEI

CopeprkaHus caxapa B CaxapHOW CBEKJIe




VIK-cnieKTpocKonusi B 0/IM>KHeH 00/1aCTH CMIeKTPa MPUMeHSAETCs /ISl Onpe/e/IeHUs]
+BJIQXKHOCTHU MPOAYKTa

KucnoTHOCTH 1TOYBLI

TsDKE/IbIX MeTaslJIoB B [10UBe

Copep>kaHus KIIeHWKOBUHBI B 3epHe

VIK-cieKTpockonusi B 0/I>KHeH 00/1aCTH ClIeKTPa MPUMeHAETCS /ISl OTpe/ie/IeHusl
+cofep>xaHust 6esika B IPOAYKLUU

KucnoTHoCTH 1TOYBLI

Copep>kaHNsI MUKOTOKCHHOB B 3€pHe

Copep>kaHus KIIeHWKOBUHBI B 3epHe

Metoa UK-cnieKTpOoCKONUM — 3KCIPecc-MeTo/], 03BO/IAIOLIUN OMpe/e/INTh
+Copep>kaHue Oefka v >Kpa B paCTeHUSIX

pH noussl

cojiepkaHue HUTPAaToB B MOUBe

coziep>kaHue (hTOpUIOB B Bojie

HMoHoMeTpHUeCKUM MeTO/J0M OIpe/ie/IAI0T
+pH

Copep>kaHue 6eska

CopepykaHue xupa

BnaxxHocTb

MeToA0M HOHOMETPHH OTIPE/Ie/ISI0T
+cojiep>XaHye HUTPATOB B MIOUBE
Copep>kaHue 6esika B IPOAYKLIAN
CojepykaHue )XKMpa B MPOYKLIUN
Bna)XHOCTb TOUBBI

PeHnTreHodiyopeciieHTHBIM MeTOAOM OTpe/ie/IAI0T
+cofepykaHve MUKPO3/IEMEeHTOB B IOUBAX
Bia>KHOCTB MOUBEI

[TorsmoTuTeNBHYIO CITIOCOOHOCTD TTOUBBI

KucioTHOCTE TTOUBEI

V3yueHHe XHMHYECKOI'0 COCTAaBa MOYB, PAaCTEHUH H yJ00peHHi1 MPOBOAAT METOA0M
+peHTreHO(I1yOpecLieHTHbIM

VonomeTrpuueckum

HelTpoHHO-aKTUBALMOHHBIM

[TonsspumeTpruecKkum

Ji1s1 onipeje/ieHUsl COAep)KaHUA a30Ta U Cepbl B I0YBAX HCI0/Ib3YIOT MeTO/|
+CyXO0ro CKUraHusi B BBICOKOTeMIIepaTypHOU Meunt

VonomeTtpuueckuii

[TonsspumeTpuueckuii

PentrenodyopeciieHTHbIH

KakuM npru0opoM M0>KHO OBICTPO OIpeAe/MTh MPOLIEHTHOe Co/iep)KaHue 0e/lKa B paCTUTe/Tb-
HOM Macce

I'a30BbIM XxpomaTorpacdom

+UK- aHanuzaTopom



CniekTpooTOomMeTpoM
[ToTeHLIIOMETPOM

YKaKuTe COOTBeTCTBHe MPUOOPOB CBOeMy Ha3HAUEHHIO

1. V3yuyeHne MUKPOCTPYKTYD 1. ATomHbIl abcopbLiomMeTp
2. OrmpepeneHue XUPOB, OETKOB 2. DOTOKO0JIOpUMETP

3. Omnpegenenue gocdopa B ouse 3. Mukpockon

4. OnpefeneHue TsoKesblX MeTal/IOB 4. VK- ananuszarop

5. OmnpepesieHre HATPATOB 5. PH-MmeTp

6. MoHomep

[IpaBunbHble oTBeThI: 1 — 3;2 —4;3 —2;4—1;5—6.

[TonsipuMeTpus 3TO MeTO/, N03BO/IAIOIIUN ONpPeAe/UTh
MarHuTHoe 1noJie, h3/lyyaeMoe BeleCTBOM

CrerneHb NoJiipy3aliuM CBeTa U BeJIMUUHY yTJjia TOBOPOTA MJIOCKOCTH
No/IsipU3aLyu

+KoHLIeHTpaLvio oNTUYeCKH akTUBHOTO BelleCTBa B pacTBOPe
YuCTOTy ONTUUECKU aKTHBHOI'O BelllecTBa

Cojiep)kaHHe KaKHX BeIeCTB MO)KHO OTpe/e/TUTh C OMOIIbI0 MO/IAPUMeTpPa
KoHIleHTpal1i0 BOJIOPOIHBIX KOHOB

Cogeprkanue ¢ocopa 1 Kaiusi B pacTBOpe

+KOHLIEHTpAL[1I0 PACTBOPUMBIX OPraHUYeCKUX COeJUHEHUH

KoHntjenTparuto 6enkos

Co/iep)kaHue KaKuX BelljeCTB MO)KHO ONpeAe/IuThb € NoMoIb0 (GoToKo10puMeTpa
+KoH1|eHTpaL10 pacTBOPUMBIX OpPraHUUYeCKUX COeIMHEeHNI B OKpAllleHHOM pacTBOpe
KoH1jeHTpanyo BoJOpoJHBIX HOHOB

Copep>kaHre HeCKOIbKUX MUKPO3JIEMEHTOB B pacTBOpe

KoH1eHTpalyio HeCcKo/JIbKUX Makpo3/1eMEHTOB

Kakoii npuoop ucnosib3yeTcs /Jjjif onpe/e/IeH|s Ka/lusi B IOYBEHHOM pPacTBope
[ToneBoii monsipumeTp

O6b1unbI POK

Xpomarorpod

+I1nameHHbIV CrIEKTPO(OTOMETP

Kako# MeTo/ yaie Bcero NpUMeHseTCs IJIsi Onpeje/ieHHs aMHHOKHC/IOTHOTO CocTaBa 0est-
KOB

+bymaxkHast xpomarorpagus

I"a3oBas xpomarorpagus

DOTOKOIOpUMETPHS

CniektpodoTomeTpusi

Kakum npu6opoM Mo>XKHO ObICTPO OIpe/ie/TNTh MPOLIEHTHOE Co/Jep)KaHue 0e/IKa B paCTUTe/Tb-
HOH Macce

["a3oBBIM XxpomaTorpaom

+UK- aHanuzaTopom

CniekTpodoToOmMeTpom

[ToTenuromeTpom



Kakoii npu0op npuMeHseTcs AJIsi TOYHOTO ONpeje/ieHHusi KHC/IOTHOCTH PacTBOPOB
BymakHble MHMKATOPBI,

UK- 3Kcripecc aHam3aTopbl

DOTOKa/IOPUMETPBbI

+HMoHomepel

CneKkTpoMeTpuuecKHil MeTo/] aHa/IM3a OCHOBAH Ha :

[TornoreHnu Ter0BOro U3ny4yeHust

+I1orsoeHu MOHOXPOMAaTHUUeCKOT0 U3/TyueHHsI C KOPOTKOM JI/TMHOM BOJTHBI
[TormomeHu peHTreHOBCKOT0 U3/Ty4YeHust

[TornomeHu MOHU3UPYIOLLEro U3/TyUeHUs

IIpu6op «ATOMHBII aGcopOLOMeTP» MPUMEHSIETCA JJIA:
Onpepenenus caxapoB

+OripefiesieHus1 cofiep>kaHus B 0Opasije MUKpPO3/ieMeHTOB
OnpepeneHys KoiMyecTBa a3oTa

OmnpefieneHyst KOJIMUeCTBa KUPOB

Jins onpe/esieHNs KOJTMYECTBA TsDHKe/IbIX META/UIOB B H3y4aeMoM o0pasiie
NMpUMEeHsIeTCs puoop:

Xpomarorpag

ITonapumetp

+PazprocriekTpomMeTp

Criekon

Jinsa onpeje/ieHUsi aKTUHBHOCTH a30T()MKCAIMH alleTH/IEHOBBIM MET0/[0M Heo0X0/JuM NMpuoop:
DOoTOKOIOpUMETD

UK —ananuzarop

Cnekon

+I"a30BbIl aHAIM3aTOP

Yc1oBHeM aHa/IMTHYECKOH padoThl MPpHOOpa aTOMHOr0 adcopooMeTpa AB/IAeTCS Ha/TnuHe
+PacriblsieHre obpasiia B aLjeTU/IeHOBOM IlaMeH!

Pasronka obpasiia B Ha XxpoMaTorpagrueckoi KOJOHKe

Cxxuranue obpaslia Ha ra3oBoOi ropeJke

IIpocseunBanue nasepoM

YKaKuTe COOTBETCTBHE MPUOOPOB CBOeMY Ha3HAYEHHIO
1. VI3yueHvie MUKPOCTPYKTYP 1
2. OmnipejiesieHre >KUPOB, OeTKOB 2. ®OTOKOJIOPUMETP
3. Onpenenenue docdopa B ouse 3. Mukpockor
4. OnpesiesieHye TsDKesbIX MeTalJIOB 4. K- aHa/mm3artop
5
6

. AToMHBIN abcopbLiOMeTp

5. OnipejiesieHle HUTPAaTOB . PH-MeTp
. Monomep

[IpaBunbHble oTBeThI: 1 — 3;2 —4;3 —2;4—1;5—6.

Kaxkue nmpu0opbI HCIoIb3yHTCA J/ia anaau3a JJHK
NK-aHanm3aTopel

CrniekTpooTOMeTpbI

+AHanM3aTopbl HYK/IeMHOBBIX KUC/IOT

[TnameHHble (POTOKOOPUMETPHI



Kakas u3 meToauk ucciegoBanus renomHon [JHK npoucxoaur nyrem pecTpuknum (pa3pesa-
Hus) [JHK c nomomip1o0 3H0HyK/1ea3

[TonumepasHas uenHas peakius (ITLP ananu3z)

BrissBnenne KopoTkux TaHgeMHbIX oBTopoB (KTTI aHanu3)

+¥YcraHoBnenue noaumopgusma gyivH yuactkoB JHK(ITJP®-ananus)

MwuTOXOH/JpUaTbHBIN aHaIU3

Ha kakom mertoje aHaim3a [JHK ocHoBan npu6op AHK (AHa/mM3aTop HYK/IEMHOBBIX KHUC/IOT)

+ I[MonumepasHas-uenHas peakiusi (ITLP — ananus)

Brijienenue KopoTkux TaHieMHbIX OBTOpPOB (KTTI-aHanu3)
[Tonvumop@usm AMH pecTpUKLMOHHBIX (hparMeHTOB (I1JPD —aHanm3)
MuTOXOH/IpUaTIbHBIN aHaIu3

MeTtop npoBefeHNs HCC/1e/J0BAaHUSA HA OCHOBE M0/IMMepPa3HO-LelTHON peaKIiuu
OCHOBaH Ha

+Ha nipejBapuTe/ibHOM MHOTOKpaTHOW pelyTIMKalyy u3ydyaeMoi Mosekysisl JJHK
Ha paspesanuu mosekysisl [IHK Ha oTie/1bHBIE yUacTKU

Ha cekBeHHpOBaHUM HYK/1€O0TH/OB B U3yuaemor MoJekyie JTHK

Ha n3yueHnn MoseKysibl B I1osie 3peHUst J/1IeKTPOHHOI0 MUKPOCKOTIIa

ArpoHomMuuecKasi mypKa — 3To npuop ajas:
B3stus npo6 3epHa

OnpepeneHus BIa)XHOCTHU 3epHa

Onpepenenys 3apa)keHHOCTU 3epHa BpeiuTe s IMU
+OripeesieHUst HaTYpbl 3epHa

Jins onpe/esieHNs CTEK/IOBH/HOCTH 3epHa NMoTpedyercs npudop:
doTocKaHep

Bnaromep

+IunacdaHockorn

JlabopaTopHbie BeChl

B 3Kcrnpecc-BiaroMepax peajin30BaH MPUHLUI PadoThI
TepmorpaBUMeTpUUeCKUA

PaanaiiioHHbIN

OrnipesiesieHUst COAepKaHUs BOAbI

+3271eKTporU3nUeCcKUii

B cymiuibHBIX mMKadax peasin3oBaH MPUHLMI PadoThI
+TepMorpaBuMeTprUUeCcKuii

[wunaromeTprueckuit

WH¢pakpacHbIit

OneKkTpopu3nUecKrui

Haun6osiee TOYHBIH MeTO/, ONIpe/ie/IeHHs BJIA)KHOCTH MPOAYKIUH
+BrIcylInBaHus

BrimopakuBanus

TuHpganmisanuu

AnepHo-¢pu3nuecknii



Jins onipefenieHUs TeMmnepaTyphl 3epPHA He IPUMEHSIOT
’KyKoCTHBIe TEpPMOMeTPbI

[wunaromeTpryeckue TepMOMETPBI

[TonynpoBOAHUKOBBIE PE3UCTOPbI

+ Tepmorpagpl

B/1a)KHOCTB 3epHa coryiacHo TpedoBaHusiM I'OCT usmepsiiot
BricyiivBanuem

+BbIcylIMBaHWEM IIPU MTOCTOSIHHOM TeMIlepaType
[Tpeobpa3oBaHreM Cofiep>KaHus BOJbI B 3/IEKTPUUeCKUl TTapaMeTp
OKCIIpecc-ByiaromepamMmu

Haun6osiee TOYHO BJIQ)KHOCTH MPOAYKIIMH MO)KHO U3MEPHUTh
+TepMorpaBUMeTprUYeCKUM METOZOM
ATOMHO-aJiCOPOLIMOHHBIM METOZIOM

SAnepHo-(r3ruecKUM MeTo/[0M

OneKTpopr3NUeCKUM MeTOI0M

BeicymmBaHHe POOBI PU MOCTOAHHOM TeMmepaType — 3T0
AnepHo-¢pyr3nueckuii MeToz

OneKTpopu3nUeCKUl MeTo/

ON1eKTPpOXUMUUEeCKUN MeTOZ,

+TepMopazraLiOHHbIN METO[

JeKTpo(du3nUecKu MeTO/ UCI0/Ib3yeTCs IIPH onpe/ie/IeHuH
OTHOCHTEeNbHOM BIQXKHOCTU

+ BJI&XKHOCTH

TemniepaTypsbl

Bnarocogepyxanus

OmnpepeneHue BU/JOBOr0 COCTaBa MUKPO(GIOPbI 0THOCAT K HHCTPYMEHTa/IbHbIM MeT0AaM
+0M0/IOTMYeCKUM

MUKpPOCKOITAYeCKUM

dusryeckum

dusznomorunuecKum

Y craHoB/1IeHMe IOJINHHOCTY NPOAYKIMHA OTHOCAT K MeTo/AaM
+MHUKPOCKOITUUECKUM

buonornueckum

I'eHeTHUeCKHUM

XUMHUUECKUM

Omnpejenenye 3apakéHHOCTH MPOAYKLIMH OTHOCAT K MeTO0/jaM
+0H0/IOrHUeCKUM

MUKpOCKONAUeCKUM

OpraHonenThyecKkum

TeXHOJIOTUYeCKUM

VI uBuayaibHOE TBOPYECKOe 3a/JaHHe
«KoMmniekToBaHue j1aboparopuiin
Lleab: Pa3paboTKa MopsijKa U METOJVKH OTIpe/ie/ieHHsl TIOKa3aTesIsi KaueCTBa MPOAYKIIUH.



Kpamxue meopemuueckue ceedeHus. Tema mpejriosiaraeT COCTaB/eHHe TPOTPaMMBbI [eii-
CTBMH 10 OMpe/ie/IeHUI0 TIoKa3aTesiell KauecTBa MPOAYKIMU C yUéTOM Ha3HAueHWs TOKa3aTesisl Ka-
yecTBa, OMyO/JIMKOBAaHHBIX METOJAUK /ISl €ro OIpeZeseHus, repeuHsi MpUOOpoB U 000pyI0BaHMs,
pa3paboTaHHOM IOIIar0BOM WHCTPYKLIVH.

3aodaHus. Beibpathk U3 TpeiaraeMoro rperno/iaBaresieM CIUCKa OJWH TI0Ka3aTe/lb KauecTBa
OJHOM U3 C/X KyJIbTYp, U pa3paboTaTh AJis1 HEero MogpoOHYI0 MEeTOJUKY ero orpeje/ieHus B COOT-
BeTCTBUM C MHCTPYKIUSAMU K TIpUOOpaM, MaTeprasaM, 000pyI0BaHHUIO U/WUIK CTaHZAPTaMU Ha Me-
TO/Tbl UCTIBITAHUH.

KoumposnbHbie eonpochl. 1. TToka3atenn KauecTBa MPOAYKLUMHU. 2. MeTonbl onpejesieHust
rokasaresieid kauectBa. 3. [Ipubopel 1 000pyZOBaHMe, TIPUMEHsIEMbIe /IS OTIpe/ie/ieHHs oKa3are-

JIeli KauecTBa.

Tabmuua 5 — KpuTtepuu orjeHKM chopMHUPOBAHHOCTYA KOMIIETEeHLUM

Kop v HaumeHOBa-
HUe WHJYKaTopa
JOCTW)KeHUs] KOMITe-
TeHLMM (YaCTU KOM-
MeTeHL1K)

Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU

(4acTv KOMIeTeHL1H)

Ha 6a30BOM ypOBHe

Ha INOBBIIIEHHOM YDOBHE

COOTBETCTBYET OLIEHKE
«yIOBJIETBOPUTE/THHO»
50-64% oT Makcu-
MaJIbHOTO Oaia

COOTBETCTBYET OLIEHKE
«XO0pOolIo»
65-85% ot makcu-
MaJIbHOTO Oaia

COOTBETCTBYET OLleHKe
«OTJIAYHO»
86-100% ot Mmakcu-
MaJIbHOTO Oaia

[TKoc-3.
Bepet ungopmaru-
OHHBIM MOKWCK, B TOM
YyHCJle C UCTI0/b30-

BaHHWeM MH(pOopMa-

LMOHHO-

TeJleKOMMYHUKaLW-
OHHOM ceTH "VIH-
TepHeT"
Ornpepesier rep-
CHEKTUBHYIO TEMY
HCciieIoBaHUM C
y4eToM KpUTuue-
CKOT'0 aHas13a Io-
JIlyueHHOU UH(OP-
MaLuu
dopmynupyer Ipo-
6s1eMy, TOCTHKU-
MYIO LieJIb Y 3a/jauu
NpOBe/leHus UCciie-

JIOBaHUH
O6ocCHOBBIBaeT Me-
TOJVKY TIPOBeJeHUs

HcciieJoBaHuH

Bnapgeet metogamu
MOMCKa U aHam3a
vH(popMaL1y, orpe-
JiensieT NepCreKTUB-
HYI0 TeMy UCC/le[j0Ba-
HUM, GOpMy/IHpYeT
rpo6sieMy, TOCTVXKHU-
MYIO LieJlb Y 3a/lauu
uccrieloBaHUM, 0boc-
HOBBIBaeT MeTOJVKU
NpOBeJleHUs SKCIepH-
MEHTOB, HO UCTIbIThI-
BaeT 3aTpyJHEeHUs

Bnapgeet metogamu 1o-
WCKa U aHa/ii3a UH-
(opmaruy, onpesensier
MepCreKTUBHYI0 TeMy
WCCreJ0BaHuM, opmy-
JIUpyeT npobsiemy, A0-
CTXKUMYIO 1]e/Tb U 3a-
JlauM uCcreloBaHUM,
000CHOBBLIBAeT MeTO-
JIMKU TIPOBe/IeHUs SKC-
MepuMMeHTOB, HO [I0-
MyCKaeT HETOYHOCTU

Bnapgeet metogamu 1o-
WCKa U aHa/Ii3a UH-
(opmaruu, onpesensier
MepCreKTUBHYI0 TeMy
WCCreJ0BaHUM, opmy-
JIUpyeT npobsiemy, A0-
CTXKUMYIO 1]e/Tb U 3a-
JlauM uCCreloBaHUM,
000CHOBBLIBAeT MeTo-
JIMKU TIPOBe/IeHUs SKC-
TepUMEeHTOB

2 OOEHUBAHMVE INTMCBMEHHbBIX PABOT CTYAEHTOB, PETJIAMEHTUPYEMBIX
YUYEBHBIM IIVTAHOM
[TrcbMeHHbIe PabOTHI M0 AUCLIUIIMHE YYeOHBIM TVIaHOM He TPeJyCMOTPEHBI.
3 OIIPEJEJ/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOHN ATTECTAIIUA

<DopMa HPOME)KyTO‘—IHOI‘/JI dTTeCTalyu 110 AUCLHUIVIMHE — 3K3dMeH.




ITKoc-3. CnocobeH K npogedeHUI0 HaQy4HO-UCC/Aed08ameabCKUX pabom 6 o61acmu azpoHomMuu 6
YyC/108USIX NPOU3800CMEa
3adaHus 3aKpbimoz20 muna:
1. Metoj UK-CrieKTpPOCKOIIUM — IKCIPeCcc-MeTo/], 03BO/IAIOIIUN ONpe/e/INTh
+cofiep>kaHre Oeslka 1 )KMUpa B PaCTeHUSIX
pH noussl
cojiepkaHue HUTPAaToB B [OUBe
coziep>kaHue (hTOpUIOB B Bojie

2. Cojep)xaHHe KaKHX BeI[eCTB MO)XHO ONPeJe/TUTh C MOMOIIbIO Mo/ IIPUMeTpa
KoHIIeHTpal1I0 BOJOPOIHBIX KOHOB

Cogeprkanve ocdopa 1 Kausi B pacTBOpe

+KOHLIEHTpAL[HI0 PACTBOPUMBIX OPraHUYeCKUX COeIUHEHUH

KoHnijenTpanuto 6enkoB

3. ArpoHoMHYecKas mypKa — 3T0 mpuoop AJisi:
B3stus ipob 3epHa

OnpepeneHys BIa)XHOCTHU 3epHa

Onpepenenys 3apakeHHOCTU 3epHa BpeiuTe s IMU
+OrpeesnieHust HaTyphl 3epHa

3adaHusn OMKpbIMO20 muna:
1. Yro (kakue rpynnbl) 0OTHOCAT K HHCTPYMeHTa/IbHBIM MeT0/aM UCC/IeJ0BaHuM?
- usnyeckue MeTo/bl, PU3NKO-XMMHUYECKHE METObI, MUKDOCKOITMYECKHe MeTO/Ibl

2. Kakwue meTopl MCC/1eJ0BAHUH OTHOCAT K (PM3MYECKUM HHCTPYMEHTA/IbHbIM?
- [lonspumeTpuueckrii, pe)pakTOMETPUUYECKUH, JU3/I€KTPUIECKUN

3. Kakum 3Kcrpecc-MeTo/j0M MOXXHO ONpe/ie/INTh Coiep)KaHue 0esIKa U )KMpa B pac-
TeHUAX?

- 9T0 MeTo/] MH(PPAKPaCHOM CIIeKTPOCKOITHH.

4. CopepxaHue (KOHLEHTPALMI)) KaKUX BelleCTB MO)XHO OIpeJe/IMTh C MOMOLIbI0
noJjispumerpar

- Mo)kHO orpeJieIuTh KOHL|@HTPALIMI0 PAaCTBOPUMBIX OPraHUUeCKUX COeuHeHHUH.

5. B 4ém CynmHOCTh TepMOpPaUAL{MOHHOI0 HHCTPYMEHTa/IbHOI'0 MeToAa?

- OTO ompe/iesieHHe BIAKHOCTU CTaHZAPTHBIM METO/IOM, BBICYIIHBasi 0bpa3sel] B CyLIHIbHOM
1Kady rnpu rnocTosiHHOW TeMriepatype (Haripumep, +105C) B TeueHue onpe/ie/IEHHOTO BpeMeHU
(Harpumep, 40 MuHyT). Mcrionb3yeTcst B HAyUHbIX UCC/IeIOBAHUSIX, IB/ISIETCS Harbosiee TOUHbBIM.

6. Kakum MeT0/i0M MO>KHO OTIpe/ie/IUTh Co/lep)KaHHue MaKpo03/IeMeHTOB B MouBe?

- AToMHO-abcopbLoHHas ClIeKTPOGhOTOMETPUSI.

7. Kako#i TN BeCOB Hau0o,/1ee IHPOKO MPUMEHSIETCA B MPAKTHYECKOM CeTbCKOM XO0-

3sAKCTBE?

- 1aT)opMeHHbIe BeChl.

OkoHuaTe/IbHbIe Pe3y/ibTaThl 00yueHUst ((HOPMUPOBaHUST KOMIIETEHLIUH) OTPeZesitoTCs TIo-
cpefCcTBOM IepeBoia 6anioB, HAOpaHHBIX CTYJEHTOM B MPOL{eCCe OCBOEHHS AWUCLIUTUIMHEIL, B OL{eH-
KU:

— 6a30BbI ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHIIMUA CUMTAETCSl JOCTUTHYTHIM €C/TU pe-
3yJIbTaT 00y4YeHUs] COOTBETCTBYET OLIeHKe «YAOBIeTBOpUTENBHO» (50 0 64 peHTUHTOBBIX Oa/iIoB);

— TOBBIILIEHHBIA YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHL[UM CUUTAETCS JOCTUTHYTHIM, eC/TH
pe3y/bTaT 00yueHus COOTBETCTBYET OLIeHKAaM «XOpOILI0» (65-85 peMTHUHIOBBIX 0a/lIOB) U «OT/IHY-
HO» (86-100 pelTHHTOBBIX OasI/IOB).



4 TIOPAJIOK ITPOBEJJEHUSA IIOBTOPHOM
IMPOME)XYTOYHOM ATTECTALIUA

dopmMa NpomMeXyTOYHOW aTTeCTalUy 10 AUCLIUIIIMHE — 9K3aMeH.

[ToBTOpHasi MpOMe)KyTOUHasi aTTecTalysl M0 AUCLIUIJIMHE TPOBOJUTCSA C MCIO/Ib30BaHUEM
3a[JaHUN /11 OLIeHKW C(OPMMPOBAHHOCTH KOMIIETEHI[MM Ha 0a30BOM ypOBHE TI0 BCEM MOJYJISM,
BXOZSIIUM B CTPYKTYPY AWCLIMIUIMHBI 3@ CEMeCTp, M0 UTOraM KOTOPOrO CTYZEeHT UMeeT aKaZeMu-
YeCKYH0 33/I0/DKEHHOCTb.

®doH/ 3a1aHUi [J1s1 TIOBTOPHOTO MPOMEXYTOYHOI0 KOHTPOJISI 3HAHUH MO0 AUCLUIIIMHE (op-
MUPYeTCsl U3 3a/laHui, TpeJiCTaB/IeHHbIX BO BCEX MOAYJISIX, C UCI0/Ib30BaHUEM COOTBETCTBYIOLLUX
KPUTEPHUEB OLIeHKU /1711 0a30BOT0 YPOBHSI.



		2023-05-04T10:06:48+0300
	Юрий Владимирович Панкратов


		2023-06-13T13:05:36+0300
	Алексей Николаевич Сорокин


		2023-05-04T13:50:09+0300
	Алексей Николаевич Сорокин


		2023-06-14T08:13:49+0300
	Татьяна Виссарионовна Головкова




