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1. Heab aAucHUNINHBI

Llenpro  OMCHUILIMHBI

«HCTpyMEHTaNTbHBIE

METOJIBI

HCCIIeNOBaHUM»  SBJISETCA  OBJAJICHUE

HUHCTPYMCHTAJIbHBIMU MCTOAaMU HUCCIICAOBAHUA IOKa3aTeae ITOYBECHHOIO miogopoausd M KadeCTBa
IpoaAyKIMU PAaCTCHUCBOACTBA.

2. IlepeyeHb IUIAHHPYEMBIX Pe3yJabTATOB O0y4YeHHMs] MO [MCUMILJIMHE, COOTHECEHHBIX € IJIAHHU-
pPYeMbIMH pe3yJIbTATAMM OCBOEHHS 00Pa30BATEIbHOI MPOrpaMMbl

[Iponecc u3yyeHs: TUCHUILIMHBI HampaBlieH Ha GopmupoBaHue cieayroumx kommereHuii OIT BO
Y OBJIQJICHUE CJICTYIOIIMMHU Pe3yJIbTaTaMHi 00y9eHUs 1O JUCIHILTUHE:

Kox u vanmenoBanue

Kox u vanmenoBanue

[lepedeHp UIAHUPYEMBIX PE3YIBTATOB

KOMIIETEHLIUH MHJUKATOPA JOCTUKEHUS 00y4YeHus 0 AUCIHUILTUHE
KOMITETCHIIUH
OIIK-4 Cnioco6en | OITK-4.1 JleMOHCTpUpPYET | 3HAET
IPOBOAUTD Hay4HbIC | 3HAHWE  TPAJWLIHUOHHBIX  H|- TPAJAUIMOHHBIX U COBPEMEHHBIX METOJIOB
UCCJICIOBAHUS, COBPEMEHHBIX METO/IOB | HHCTPYMEHTAJIbHOM JUarHOCTUKH
aHAJIU3UPOBAThH UCCJICIOBAHMS, TUIAHUPOBAHUS | GU3MUECKUX, OMOXMMHYECKHE U XUMUYCCKUE

pE3YJIbTaTel W  T'OTOBUTH

U IIPOBCACHHUA OKCIICPHUMEHTOB

YCJIOBUM CpeJibl OOMTaHUS PaCTCHHUI

OTYETHBIC IOKYMEHTHI, B 00lacT 3emIeAeNus W | ymeeT
pacTeHHEBOICTBA - WCIONB30BaTh  COBPEMEHHBIE  METOJbI

WHCTPYMEHTAITBHOU JTUATHOCTHKH
bu3nvecKux, OMOXUMHUYECKUE U XUMHYCCKUE
YCIIOBUI Cpelpl OOWTaHWSI pPACTEHUN TpuU
MPOBEICHUM  AKCIEPUMEHTOB B 00JacTH
yIpaBIeHUS MUTAaHHEM pacTeHuit u
TUTOIOPOIEM TIOYBBI
BJIaJleeT HABBIKAMH
- MIPUMEHSITh COBPEMEHHBIC
WHCTPYMEHTAIbHBIC METOABl HCCIIEIOBAHUN
NpU TPOBEICHUH SKCIIEPUMEHTOB B 00JacTH
yIpaBIeHUS MUTAaHHEM pacTeHuit u
TUTOIOPOIEM TIOYBHI

OIIK-4 Crnoco6en | OTIK-4.2 Pa3zpabateiBaer | 3HaeT

MIPOBOJIUTH HAYYHBIC | TUTAHBI, MPOrPaMMBbI, METOIMKH | - COBpPEMEHHBIX METONK HAYYHBIX

WCCIICIOBAHMS, " MIPOBOJIUT HAyYHBIC | ICCIICIOBAaHMA B OOJIACTH  JTMATHOCTHKH

aHATU3UPOBATh UCCIIEIOBaHUST B OOJIACTH | TUIOAOPOAUS TTOYBBI

pe3yyNbTaThl W TOTOBWTH | arPOHOMHH yMmeeT

OTYETHBIEC TOKYMEHTHI, - HCIIONIb30BaTh COBPEMEHHBIE METOJIUKH B
00JTaCcTH JTMarHOCTHKHU  IUTIOJOPOJUST  TTOYBBI
MIPY MPOBEJICHUU HAYYHBIX UCCIIEIOBAHUN
BJIaJieeT HABBIKAMH
- TPOBOAWTH HAYYHBIC HCCIECNOBaHUS C
MPUMCHCHHEM COBPEMCHHBIX METOJIHUK B
00J1acTu TIOAOPOAMS TOYBBI

OIIK-4 Croco0Oen | OIIK-4.3 O06001maeT U |3HaeT

IPOBOTUTH HAYYHBIC | aHATH3UPYET PEe3YNBTATHI |- OCHOB TIOATOTOBKH OTYETHBIX JIOKYMEHTOB

UCCIIC/IOBAHUS, UCCIICIOBaHHIA, TOTOBHT |1I0 pe3yJIbTaTaM HAY4YHBIX HCCJICIIOBAHUN B

aQHATM3UPOBATH OTYETHBIC JIOKYMECHTBI 1| 00JIaCTH yTpPaBICHUS TUTAHUEM PACTCHHUA H

pe3yibTaThl HM TOTOBHUTH | PEKOMEHIAIHH 110 | TUTOJTOPOIMEM TTOUBBI

OTYETHBIC IOKYMEHTHI, pe3yybTaTam HAYYHBIX | yMeeT

UCCIIEIOBAaHUI - WCIOJB30BaTh  pe3yjbTaTaM  HAYYHBIX

UCCIICIOBAaHMA B 00JacTH  yIpaBlICHUs

IIMTaHUEM paCTeHI/Iﬁ U I10a0poaucM I1O0YBBI




JUISL TIOATOTOBKHM OTYETHBIX JOKYMEHTOB
BJIaJleeT HABbIKAMH
- COCTaBJIATb OTYETHBIE JOKYMEHTHI IO
pe3ysibTaTaM  Hay4HbIX MCCJIEJOBAaHUWA B
o0acT ympaBlieHUs MUTAaHHEM pPacTeHU U
IJTOOPOJIUEM TTOYBBI

IK-5 Criocoben
OpPraHH30BaTh MPOBEACHUE
SKCIIEPUMEHTOB  (ITOJIEBBIX
OTIBITOB) 1o OLIEHKE
3¢ heKTUBHOCTH
MHHOBAIIMOHHBIX

JJIEMEHTOB TEXHOJIOTUH B
YCJIOBUSX MPOU3BOACTBA H

[1K-5.2 [Ipumenser
COBpPEMEHHBIC TEXHOJIOTHU
00paboOTKM W MpeICTaBICHUS
OKCTICPUMEHTAIBHBIX  JTaHHBIX
C YCTIONIb30BaHUEM
CTMEIUANBHOTO  TPOTrPaMMHOTO
obecrieueHus u METO/I0B

MaTeMaTHYeCKOM CTaTUCTHKH

3HaeT

- Metonanl pacuera SKOHOMHYECKOUN
3¢ deKTUBHOCTU MPUMEHEHUS
TEXHOJIOTUYECKUX  NPHEMOB,  YyJIOOpEHUH,

CPEZCTB 3alLIUThl PACTEHUI1, HOBBIX COPTOB
ymeet

- Pazpabotka CTpaTeruu
PacTCeHNEBOACTBA B OpraHU3alNN

pa3BUTHUA

o0paboTaTh  pe3yJbTaThl, BJIa/IeeT HABBIKAMH
MOJIy4YEHHBbIE B ONbBITAX C - Pacuer »skoHOMHUeckoW 3(PhEeKTUBHOCTU
HCMOJb30BaHUEM METOJOB MPUMEHEHUS  TEXHOJIOTMYECKUX  IPUEMOB,
MaTeMaTUYECKOU yaoOpeHu#, CpeACTB 3allUThl  PaCTECHUH,
CTaTUCTUKHU HOBBIX COPTOB
3. MecTo IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

Juciuminna «IHCTpyMEHTAJIbHBIE ~ METOJbI HUCCIEOBAaHUN»  SIBJISIETCS  JIUCHUTIIMHON

00s13aTeIILHOIN YacTH MPOTrPaMMBI.
N3ydyenne quCIUILIMHBI OCYLIECTBIIAETCS B 3ceMecTpe(-ax).
JInst ocCBOGHUSI TUCHMIUIMHBI «HCTpyMEHTaIbHbIE METONBI HCCIEIOBAHUI CTYJIEHTHI HCIOIB3YIOT
3HAHMA, YMECHUS M HaBBIKH, COPMUPOBAHHBIE B TIPOLIECCE H3YUCHUS UCIIUTIIHH:
DKcrepuMeHTaIbHAS arpOXUMHUS

I'C B arponomMuun

MHHOBaIMOHHBIE TEXHOJIOTHH B arPOHOMMH
Hcropus 1 MeTon0I0rusl HAYyYHON arpOHOMUHU
OcBoeHne aUCHMIUIMHBI «MHCTpyMEHTanbHbIE METObl HCCIIEAOBAaHUI» SBISETCS HEOOXOAUMON
OCHOBOM JJIS OCIEAYIOUIETO U3YUYEHHS CIEAYIOMUX TUCIUILINH:

Brinonnenye 1 3anyra BeITyCKHOM KBaNU()UKAMOHHON padoThI

HayuHo-uccnenoBatensckas padora
IToaroroBka K ca4ye U cada rocy1apCTBEHHOIO JK3aMEHa
[Ipennumiomnas npaxkTuka

4. O0beM IMCUMIUVIMHBI B 324YeTHBIX €IMHHMLAX € YKa3aHHEM KOJMYeCTBa AKAJAeMHYECKHX 4YAaCOB,
BbIIEJICHHBIX HA KOHTAKTHYI0 padoTy ¢ o0yuyamwmuxcs ¢ npenogaBartesneM (10 BHAaAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 Pa00Ty 00y4aronuXcs

OOmmast TpyI0EMKOCTh JTUCITUIUINHBI «IHCTpYMEHTaIbHBIE METOMBI MCCIIEIOBAaHUI» B COOTBETCTBUU
¢ pabouynM y4eOHBIM IJIAHOM U €€ pacrpe/esieHre o BUaM paboT MpeACcTaBICHbI HUXKE.

KonTakTHas paboTa ¢ mpenogaBareneM, Jac dopma
Tpynoemk CamocTos- Kontposts MIPOMEKYTOUHOH
Cemectp OCTb JIeK- NpaKkTH4ecKue | 1abopaTopHbIE TeJIbHaA pa- gac ’ arrecranuu
Jac/3.e. 102078 3aHATUSA 3aHATUA Oora, 9ac (popma
KOHTPOJIS)
3 144/4 6 26 76 36 Ok
B T.4. YaCOB:
B UHTEPAKTUBHOU 2 4
¢dopme
MIPAKTUYIECKOM
HI(:L[FOTOBKPI 2 4 8




Tpyzoemk BreaymuTopHast KOHTaKTHas paboTa ¢ ImpernoaBaTeiieM, yac/de
Cemecrt OCThb KypcoBas KypcoBoit nbpepeHIPOBaH Koncynpranmu
p yp yP 3auer Audpd Pi 1p y H DK3aMeH
Jac/s.e. pabora MPOCKT HbIN 3a4€T nepea 5K3aMEHOM
3 144/4 0.25

5. Copep:xanne AUCHHUILVIMHBI, CTPYKTYPHPOBAaHHOEe IO TemaMm (pas3gejiaM) ¢ YKa3aHHMeM OTBe-
JAE€HHOr0 HA HUX KOJMYeCTBA AKA/IeMUYeCKUX YACOB U BUI0B YUeOHBIX 3aHATHH

KonuuecTBo yacos

OrneHouHOE Ko,
DopmeI cu €/ICTBO I/IHJII/I?(aT
e Cemunapck - TeKyILero npoge > oy
HaumenoBanue pasznena (9rama) | § He 3aHATHA 2 KOHTPOJIS POBEP P
Ne S 4 pe3yIbTaToB JTOCTHK
MIPAKTUKA 3 = E o | ycmeBaemocTd
O o S| o] Q s g o JTOCTIDKEHUSI CHUS
5 g > 2 & o | mpomexyrounoit
8 2 = = 3Q WHAWKATOPOB | KOMIIETE
2 o} 3 o 5 8 aTTeCTalluu . o
= = e 2 KOMITCTCHIIAH HITUIHA
=) 2 3
X o) <
< ) O
o <
= =
1 paznen. MHCTpyMeHTaNbHAS
1 JTIUarHOCTHKA (QU3NICCKUX
" | ycrmoBuii cpenbl oOuTaHUSA
pacTeHui
VYernsiif onpoc, | OIIK-
IIpakTuko- 4.1,
HuctpymenTanbHas opuentuposanH | OIIK-
1.1. I[I/IarHOSTI/IKa Q)HSH‘IGCKI/IX 3 10 2 3 16 BbI€ 3aJ1aYU U 42’
ycCi0BUH Cpeabl oburanus CHUTyallMOHHBIE OIIK-
pacTeHun 3a7a4H, 4.3, IIK-
Kpyraslii cton 5.2

KomnoxsuyMm, OIIK-

VYerHblii onpoc, 4.1,
BHOXMMHYECKHE W XHMHYECKHE [pakruo- OIIK-
1.2. |meromsr uccenoBanmst| 3 14 2 12 30 KT 1 OpHCHTHPOBAHH 4.2,
pacTeHuit U cpejibl UX OOUTAHHS bIC 3a/a"H 1 OIIK-
cutyauuonnsle | 4.3, [IK-
3a7auu 52

Konnoksuym, OIIK-

VYerHblii onpoc, 4.1,
WucTpymenTanbHas [paxTuko- OIIK-
13, |AMarHocTika OGronorn4ecKkux 3 8 b 6 30 KT 2 OpUEHTHPOBAHH 4.2,
(dakTOopoB  cpemsl  OOMTaHUS bl€ 3aJ]auu U OIIK-
pacTeHui curyanmonneie | 4.3, T1K-
3a7a4u 52
ITpoMeskyTouHas aTTeCTaIys Ok
Hroro 144 6 26 76
Hroro 144 6 26 76

5.1. JIeKHHMOHHBIN KYPC € YKa3aHMEM BHA0B HHTEPAKTHBHOU ()OPMBbI IPOBEICHUS 3aHATHI

Bcero,
Tema nexuuu (u/mnu
4acoB / 4acoB
HAaMMEHOBAaHUE pa3Jien)
. ConeprxaHue TeMbl MHTEPAKTUBHBIX
(BUJ MHTEPAKTUBHON (OPMBI .
. (u/unu pasnena) 3aHATHI/
MIPOBEICHUSI 3aHATUI )/
MpaKTHYECKas
(mpakTHUYeckasi OAroTOBKA)
MOJTrOTOBKA
I/IHCTPYMCHTEU'ILHBJI I/IHCTPYMCHTaHBHaH JUArdHoCTHUKa 29
JOUarHoCTHUKa (1)H3I’IquKI/IX (1)H3I/IquKI/IX YCJIIOBUH CPEAbI oOuTaHus pacTCHUU




YCJIOBHM Cpeibl OOUTAHHS

pacTeHui
BuoxuMudeckue u buoxumuyeckue u XUMHUYECKHE METOBI
XUMHYECKHE METO/IbI UCCJIEIOBaHMSI PACTEeHUN U Cpebl UX OOUTaHUS 2
WCCJIEIOBAaHUS PACTCHUN U

cpenbl uX OOUTaHMs

HHcTpyMeHTaIbHAas WNHucTpyMeHTambHAs JTUArHOCTHKA OMOJOTHYECKHUX
MUATHOCTHKA OMojiorndeckux | GakTopoB cpeabl OOMTaHUS PAaCTeHUN 2

(hakTOpOB cpebl OOUTAHUS
pacTeHuit
Hroro 6
5.3. KypcosBoii mpoekT (padora) yueOHbIM IJIAHOM He MPexyCMOTPEH
5.4. CamocTosiTesqibHAsi padoTa 00yUyaromerocst
. K TEKYyIIEeM
TembI caMOCTOSATEIBHON paOOTHI yHiemy
KOHTPOJTIO

WNucTpymeHTanpHas AMarHocTuka (PU3MYECKUX YCIOBUN Cpeibl OOUTaHUS 16
pacTeHuit
bruoxumuyeckue 1 XUMHYECKHE METO/IbI UCCIIEIOBAHMS PACTEHUI U CPEIbI UX 30
OoOUTaHUS
HNHcTpymMeHTaIbHASI NMaTHOCTUKA OMOJIOTHIECKUX (PaKTOPOB CPeIbl OOUTAHUS 30

pacTeHui




6. IlepeueHb yueOHO-MeTOAMYECKOr0 oOOecrevYeHUsl Ui CAMOCTOSITeIbHOH PadoThl o0y4yarlmxcs IO
AUCHUILINHE

YyeOHO-MeTOMUECKOE — OOecrieueHue Juisl  CaMOCTOSITENIbHOM — paboThl  oOywaromierocss — Io
mucuuiuiiie «VIHCTpyMEeHTaIbHbIE METO/bl MCCIEeI0OBAHUIY pa3MEIleHO B JIEKTPOHHOM HH(POPMAaLMOHHO-
o0pa3oBaTeIbHONU Ccpe-A€ YHUBEPCUTETa W JOCTYIHO I OO0Yy4YarolIerocs 4epe3 ero JUYHBbIA KaOWHET Ha
caiite YHuBepcurera. Y4eOHO-METOIMYECKOE 00ECIICUeHNE BKITIOYAET:

1. PaGouyro nporpammy IuciuIuInHbl « UHCTpyMEHTaIbHBIE METOJIbI MCCIIEIOBAHUI.

2. Meronuueckue pEeKOMEHJAIMH 10 OCBOCHHMIO JHUCHUIUIMHBI «MHCTpyMEHTaIbHBIE METOABI
HCCIIEIOBAHUI.

3. Metoauyeckue peKOMEHJIALMM Ui OpraHM3allid CaMOCTOSATENIbHOW paboThl 00yyaromierocst 1o
muctuminHe « MHCTpyMeHTallbHbIE METO/IbI CCIIEI0BaHUI.

4. Meronuueckrue peKOMEHIAIUH 110 BBIIIOJIHEHUIO MUCBbMEHHBIX padoT ().

5. Meroanueckue pEeKOMEHAALMU 110 BBINOJIHEHUIO KOHTPOJIBHOM paboThl CTyAEHTaMU 3a04YHOMN
(hopMbI 00yUEeHHUS.

JUis  yCHeumrHoro OCBOEHMSI JIMCUUIUIMHBI, HEOO0XOAMMO CaMOCTOSITENIbHO JETaJbHO H3YYMTh
IPEJICTABJICHHBIE TEMBI 110 PEKOMEH/IyeMbIM UCTOYHUKAM HH()OPMAIIUU:

PekomenyeMbie HCTOYHUKY HHPOPMAIHH
No (Ne pcTOYHHMKA)
— | Temsl a5t CaMOCTOSATENIBHOTO U3YUYEHUS
n/m OCHOBHasI JIOTIONTHUTENbHAS METOJI. JIUT.
(u3 .8 PITM) (u3 1.8 PILJT) (u3 .8 PIIM)
HNHcTpymeHTanbHAs JI1.1, JI1.2, JI1.3,
1 |mmarHoctuka  ¢usmueckux  ycnosuii| JI1.4, JI1.5, JI1.6, J2.1 J3.1
Cpenbl OOMTaHUST PACTCHHI JI1.7, JI1.8
buoxumuueckue u xumudeckue | JI1.1, JI1.2, JI1.3,
2 |meronel wuccienoBaHus pactenuit  um| JI1.4, JI1.5, JI1.6, J12.1 JI3.1
Cpenbl UX OOUTAHUS JI1.7, J11.8
NHctpymenTanbHast muarnoctuka | JI1.1, JI1.2, JI1.3,
3 | OMONOTHYECKUX ¢dakTOpoB cpensl | JI1.4, JI1.5, JI1.6, J12.1 JI3.1
oOHWTaHUs pacTeHUt JI1.7, J11.8

7. ®OHA OLCHOYHBIX CpeaCTB (OHEHOYHBIX MATEPHAJIOB) IS NPOBEJACHHUS NPOMEKYTOYHOH AaT-
TecTallMu o0y4yaromuxcsi nNo AucuuImInie « AHcTpyMeHTaIbHBbIE METOAbI HCCJIe0BAHUID)

7.1. IlepeyeHb MHAMKATOPOB KOMIIETEHUHWH C YKa3aHMeM 3TanoB uX (pOpMHPOBAHHMST B Mpouecce
0CBOeHMsI 00pa30BaTeIbHON MPOrPaMMbI

JMCIUIIIMHBL/37IEMEHTHI
MPOrpaMMBI (TIPAKTHKH, 1 2
I'"A), ygacTBytommue B
(hopMHPOBaHHU HHIUKATOPA
KOMITCTCH-LIHU 1 2 3 4

WHauKkaTop KOMIIETEHIINU
(ko u comepIkaHuUE)

HMHHOBaIMoOHHbBIE
TCXHOJIOTHUHU B anOHOMI/II/I

OIIK-4.1:IlemoHcTpUpyeT
3HAHUC TPAAUIIUOHHBIX U
COBPEMCHHBIX METO10B
HCCIIEIOBaHNS,
IUTAHUPOBAHUS U
MIPOBEICHUS
AKCIIEPUMEHTOB B 00JIaCTH
3eMIICICIHS 1
PacTeHHUEBOICTBA

Hcropus u merononorus
Hay4HOW arpOHOMUH

Hayuno-uccnenoBarenbckas
pabota

I/ICTOpI/ISI U MCTOAOJIOTrHs

-4.2: N X
OIIK-4.2:Pa3pabaTsiBaeT HaYHO# arpOHOMHHU
IUTaHBl, IPOrPaMMBI,

METOAUKHU U ITPOBOAUT

HAYYHBIC HCCIICIOBAHUS B
DKcrepuMeHTallbHAs

o0acTi arpOHOMHUHU X
arpoXuMus

HayuHno-uccienoBarenbckas
pabora




WHauKkaTop KOMIIETEHIINU
(ko u comepIkaHuE)

JMCIUIIIMHBL/37IEMEHTHI
MPOrpaMMBI (TIPAKTHKH,
I'"A), yuacTBytommue B
(hopMHPOBaHHU HHIUKATOPA
KOMITCTCH-LIHU

OI1K-4.3:0000maer u
aHATM3UPYET PE3yJIbTATHI
HUCCJIEAOBAaHUM, TOTOBUT
OTYETHBIE IOKYMEHTHI U
pEKOMEHIalnu 10
pe3ynbTataM Hay4yHbIX
HCCIICHOBAaHUMA

HayuHno-uccnenoBarenbckas
pabota

[IK-5.2:ITpumenser
COBpEMEHHBIE TEXHOJIOTHU
00pabOTKH U

I'YIC B arpoHOMIH

MCTOI[LI TUTAHUPOBAHUSA U

IIPOrPaMMHUPOBAHNUS

MIpeICTaBICHUS ypoxaeB

OKCICPUMCHTAIBHBIX CEeJIbCKOXO0351IICTBEHHBIX

JQHHBIX C HCHIONB30BAHUEM | KyNIETYP

CHENHMATBHOTO

IIPOrPaMMHOTO

obecrie4eHus U METO0B IMpenaummoMHas mpaKkTHKa X
MaTeMaTH4eCKON

CTaTUCTUKHU

7.2. Kputepuu H ImKaJdbl OLEHUBAHUS YPOBHSI YCBOEHHSI HHIAMKATOPA KOMIIETEeHUMH, ompese-
JISIIONIUE NPOLeAYPhI OlleHUBAHUS 3HAHUI, YMEHUIl, HABLIKOB U (UJIN) ONBITA JeSITeJIbHOCTH

OneHnka 3HaHWM, YMEHUW W HaBBIKOB M (WJIM) OMbBITA JEATEILHOCTH, XapaKTCPU3YIOIIHMX OTallbl
(dhopMUpOBaHUS KOMIIETEHIIMA TO TUCHUILUIUHE «VHCTpYMEHTaNIbHBIE METOJbl MCCIEAOBAHUNY MPOBOIUTCS
B (popMe TEKyIIero KOHTPOJIS U TPOMEKYTOYHON aTTECTAIHH.

Tekyuuii KOHTPOJIb TMPOBOJUTCS B TEUEHHE CEMECTpa C LEJbI0 OMNpPENEICHUsI YPOBHS YCBOCHHS
OoOyJaronMMuUCs  3HaHWW, (QOPMUPOBAHWS YMEHMM W  HABBHIKOB, CBOECBPEMEHHOTO  BBISIBIICHUS
MpernojaBaTeNieM HEJOCTAaTKOB B IOATOTOBKE OOYYAIONIMXCS U TPUHATUS HEOOXOAMMBIX Mep 1o eé
KOPPEKTHUPOBKE, a TaKXe JJII COBEPIICHCTBOBAHHS METONWKH OOYyYEHHS, OpraHW3aluud y4eOHON paboThl H
OKa3aHUs MHIWBUyaIbHOM MOMOIIH 00y4YaromeMycs.

[IpomexxyTounass arrectamusi To AucHUIUMHE <« HCTpyMEHTalbHBIE METOMBI HCCIIEIOBAHUI
MPOBOJUTCS B BUJIE DK3aMEH.

3a 3HaHWS, YMEHUS W HaBBIKH, TPHUOOPETCHHBIE CTYJEHTAMHU B MIEPHOJ UX OOYUCHUS, BHICTABIISIOTCS
onmeHku «3AUTEHO», «HE 3AUYTEHO». (mm «OTJIIMYHO», «XOPOILIOy», «YJIOBJIIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIbHO» nns nuddepennnpoBanHOro 3a4eTa/sK3aMeHa)

Jlnis olleHUBaHUSI 3HAHWM, YMEHUN, HABBIKOB U (MJIM) OIBITAa ACSITEILHOCTH B YHUBEPCHUTETE MPHUME-
HAETCS OaJNTbHO-PEUTHHTOBAsl CHCTEMa OIICHKHM KadeCcTBAa OCBOCHHS O0pa30oBaTEIIbHONM IMPOTPAMMBL.
OrneHka TpOBOAUTCS TIPU MPOBEIACHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHBIX aTTECTAIIHMA
oOydJarormuxcsi. PedTHHTOBas oOlleHKa 3HAHWWA SABJISICTCS HMHTETPUPOBAHHBIM IIOKA3aTeieM KadecTBa
TEOpPETUYE-CKUX U MPAKTUYECKUX 3HAHUI U HABBIKOB CTY/ICHTOB MO JUCIUILINHE.

CocTaB 0aJ1JIbHO-PEHTUHIOBOM OLIEHKH CTY/IEHTOB 04HOI GopMbI 00yUeHUs

it cTyneHTOB O4HOM (POpMBI OOyYEeHHS 3HAHUS 1O OCBAaMBACMBIM KOMIIETECHITUSM (OPMHUPYIOTCS
HAa JICKIMOHHBIX U MPAKTUYECKUX 3aHATUAX, @ TAKKE B IPOLECCE CAMOCTOSATEIBHON MOATOTOBKH.

B cootBeTcTBUM C OATBHO-PEHTHHTOBOM CHUCTEMOU OIICHKH, MPHHSITON B YHHUBEPCUTETE CTYACHTAM
HAYUCIISIOTCS OaJUIbI MO CIEAYIOMUM BUIaM padoT:

. MaxkcumanbHoe
Ne xoHTpONBHON O1eHOYHOE CPEICTBO PE3YIbTATOB HHIUKATOPOB JOCTHXKEHHS
. KOJINYECTBO
TOYKHU KOMIIETEeHIIUH
0asioB
3 cemecTp

KT 1 Konnoksuym 8
KT 1 YcrHbIit onpoc 0
KT 1 IIpakTHKO-OpUEHTUPOBAHHBIE 3a1a4YH U CUTYAI[MOHHBIE 3a/1a4l 0
KT 2 Konnoksuym 8




KT 2 YcTHBIN onpoc 0

KT 2 [IpakTHKO-OpHEHTUPOBAHHBIE 3a1a4H U CUTYAI[MOHHBIC 3a]1a4 0
CyMmma 0a/1J10B 110 HTOraM TeKYIIero KOHTPOJIs 16
TTocemenue TEKIIMOHHBIX 3aHITUNA 20
[Tocemenne npakTH4ecKuX/1ab0paTOPHBIX 3aHATHI 20
Pe3ynbpTaTBHOCTH pabOTHI HA MPAKTHUECKHUX/Ta00paTOPHBIX 3aHATHSIX 30
Hroro 86
Ne KOHTPOITHHOH OLieHOYHOE CPEICTBO MakcumanbHoe §

oMK pe3yabTaTOB UHIUKATOPOB KOJIMYECTBO Kpurepun onieHKM 3HaHUN CTYIE€HTOB

JIOCTUKEHU KOMIIETEHIINI OaioB

3 cemectp




KT 1

Konnoxksuym

8 OaJI0B 3acy’KUBAET CTYACHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMOOK Ha TPEITIOKESHHBIC BOTIPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHI0BaHHOW OCHOBHOU
JTUTEPATYpOu. 6 0aIoB gaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIIICHHUS.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3u. CTYZAEHT MOXET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUs, 0Ka3aB Ha pUMepax ux
OCHOBHBIE TIOJIO’KEHUS TOJIBKO C
MIOMOIIBIO TpenoaaBaresis. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOppeKIMH. 4 6asia 1aH HEMOTHBIN
OTBET, NPEACTABIAIOUINI cO00i
pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
omOKaMu B ONpeIEICHUsX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOTUYHOCTh U3J10’keHHsl. CTyIeHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOpHUH, SIBIICHUS C APYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
u3j0xeHus. Peub HerpaMoTHas.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOIPOCHI IIPENOaBaTes He PUBOIST
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIBKO Ha MOCTABJIEHHBIN BOIPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJyIOB BBICTABJISIETCS CTYIEHTY NPH
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOILEro OTHOLLIEHHE K BOIIPOCY.




KT 1

VYeTHBI onpoc

3,5 0asioB 3aCiTyKHBAET CTYJICHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMOOK Ha TPEITIOKESHHBIC BOTIPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHI0BaHHOW OCHOBHOU
TuTEpaTypou. 2 Gaia qaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIIICHHUS.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3u. CTYZAEHT MOXET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUs, 0Ka3aB Ha pUMepax ux
OCHOBHBIE TIOJIO’KEHUS TOJIBKO C
MIOMOIIBIO TpenoaaBaresis. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOppeKuMu. 1 6a 1aH HeMoIHBIN
OTBET, NPEACTABIAIOUINI cO00i
pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
omOKaMu B ONpeIEICHUsX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOTUYHOCTh U3J10’keHHsl. CTyIeHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOpHUH, SIBIICHUS C APYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
u3j0xeHus. Peub HerpaMoTHas.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOIPOCHI IIPENOaBaTes He PUBOIST
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIBKO Ha MOCTABJIEHHBIN BOIPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJyIOB BBICTABJISIETCS CTYIEHTY NPH
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOILEro OTHOLLIEHHE K BOIIPOCY.




KT 1

[IpakTHKO-OpUEHTHPOBAHHbBIE
3a1aumn u CUTYaIlMOHHBIC
3aa4u

3,5 0asioB 3aCiTyKHBAET CTYJICHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMOOK Ha TPEITIOKESHHBIC BOTIPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHI0BaHHOW OCHOBHOU
TuTEpaTypou. 2 Gaia qaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIIICHHUS.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3u. CTYZAEHT MOXET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUs, 0Ka3aB Ha pUMepax ux
OCHOBHBIE TIOJIO’KEHUS TOJIBKO C
MIOMOIIBIO TpenoaaBaresis. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOppeKuMu. 1 6a 1aH HeMoIHBIN
OTBET, NPEACTABIAIOUINI cO00i
pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
omOKaMu B ONpeIEICHUsX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOTUYHOCTh U3J10’keHHsl. CTyIeHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOpHUH, SIBIICHUS C APYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
u3j0xeHus. Peub HerpaMoTHas.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOIPOCHI IIPENOaBaTes He PUBOIST
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIBKO Ha MOCTABJIEHHBIN BOIPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJyIOB BBICTABJISIETCS CTYIEHTY NPH
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOILEro OTHOLLIEHHE K BOIIPOCY.




KT 2

Konnoxksuym

8 OaJI0B 3acy’KUBAET CTYACHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMOOK Ha TPEITIOKESHHBIC BOTIPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHI0BaHHOW OCHOBHOU
JTUTEPATYpOu. 6 0aIoB gaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIIICHHUS.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3u. CTYZAEHT MOXET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUs, 0Ka3aB Ha pUMepax ux
OCHOBHBIE TIOJIO’KEHUS TOJIBKO C
MIOMOIIBIO TpenoaaBaresis. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOppeKIMH. 4 6asia 1aH HEMOTHBIN
OTBET, NPEACTABIAIOUINI cO00i
pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
omOKaMu B ONpeIEICHUsX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOTUYHOCTh U3J10’keHHsl. CTyIeHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOpHUH, SIBIICHUS C APYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
u3j0xeHus. Peub HerpaMoTHas.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOIPOCHI IIPENOaBaTes He PUBOIST
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIBKO Ha MOCTABJIEHHBIN BOIPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJyIOB BBICTABJISIETCS CTYIEHTY NPH
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOILEro OTHOLLIEHHE K BOIIPOCY.




KT 2

VYeTHBI onpoc

3,5 0asioB 3aCiTyKHBAET CTYJICHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMOOK Ha TPEITIOKESHHBIC BOTIPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHI0BaHHOW OCHOBHOU
TuTEpaTypou. 2 Gaia qaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIIICHHUS.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3u. CTYZAEHT MOXET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUs, 0Ka3aB Ha pUMepax ux
OCHOBHBIE TIOJIO’KEHUS TOJIBKO C
MIOMOIIBIO TpenoaaBaresis. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOppeKuMu. 1 6a 1aH HeMoIHBIN
OTBET, NPEACTABIAIOUINI cO00i
pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
omOKaMu B ONpeIEICHUsX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOTUYHOCTh U3J10’keHHsl. CTyIeHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOpHUH, SIBIICHUS C APYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
u3j0xeHus. Peub HerpaMoTHas.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOIPOCHI IIPENOaBaTes He PUBOIST
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIBKO Ha MOCTABJIEHHBIN BOIPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJyIOB BBICTABJISIETCS CTYIEHTY NPH
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOILEro OTHOLLIEHHE K BOIIPOCY.




KT 2

[IpakTHKO-OpUEHTHPOBAHHbBIE
3a1aumn u CUTYaIlMOHHBIC
3aa4u

3,5 0asioB 3aCiTyKHBAET CTYJICHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMOOK Ha TPEITIOKESHHBIC BOTIPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHI0BaHHOW OCHOBHOU
TuTEpaTypou. 2 Gaia qaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIIICHHUS.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3u. CTYZAEHT MOXET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUs, 0Ka3aB Ha pUMepax ux
OCHOBHBIE TIOJIO’KEHUS TOJIBKO C
MIOMOIIBIO TpenoaaBaresis. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOppeKuMu. 1 6a 1aH HeMoIHBIN
OTBET, NPEACTABIAIOUINI cO00i
pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
omOKaMu B ONpeIEICHUsX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOTUYHOCTh U3J10’keHHsl. CTyIeHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOpHUH, SIBIICHUS C APYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
u3j0xeHus. Peub HerpaMoTHas.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOIPOCHI IIPENOaBaTes He PUBOIST
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIBKO Ha MOCTABJIEHHBIN BOIPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJyIOB BBICTABJISIETCS CTYIEHTY NPH
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOILEro OTHOLLIEHHE K BOIIPOCY.




Kputepun u mkajbl onieHUBAHUSA YPOBHS YCBOEHHS HHIAMKATOPA KOMIIeTEeHIHii

[Ipn mpoBeneHUM HTOTOBOM aTTecTallud «3adeT» («IU(QPEpEeHIUPOBAHHBIM 3a4eTy, «3IK3aMEH»)
MpEernoAaBaTel0 C COrjacusl CTYJIEHTa pa3peliaeTcs BBICTaBIATh OLEHKU («OTIIMYHO», «XOPOLIO»,
«YIOBIETBOPUTEIBHO», «3a4eT») MO pe3yldbTaTaM HaOpaHHBIX OalJiOB B XOI€ TEKYIIEr0 KOHTPOJIS
yCIEBAaEMOCTH B CEMECTPE I10 BbIIIE IPUBEACHHOM 1IKaJIE.

B cnyuae otkaza — cTyaeHT caaet 3aueT (auddepeHupoBaHHBINA 3a4eT, SK3aMEH) M0 MPUBEIEHHBIM
BBIIIIE BOMpOcaM M 3adaHusM. MToroBas ycmeBaeMocTh (3auer, AuddepeHIInpOBaHHBIM 3a4eT, IK3aMEH) HE
MOXKET OIICHMBATbCA HI)KE CYMMBI 0aluioB, KOTOPYIO CTyJIEHT Habpan Mo WTOraMm TeKyled u
IIPOMEKYTOYHOM YCIIEBAEMOCTH.

IIpu cpade (3auera, nuddepeHIIMPOBAaHHOTO 3aueTa, HK3aMeHa) K 3apabOoTaHHBIM B TEUYECHHE
ceMecTpa CTyJEHTOM OanjnaMm MpuOaBisAloTCS Oajuibl, IMOMyYeHHblE Ha (3aueTe, AUPQHEpPEeHLHPOBAHHOM
3ayeTe, dK3aMeHe) U cyMMa OaljIoB IEPEBOJUTCS B OLICHKY.

Kpurtepuu u mkaibl olleHUBAaHUS 0TBETa HA IK3aMeHe
Caaya sK3aMEHa MOXKET H00aBHUTh K TEKyIeH OaIbHO-PEHTHHIOBOM OILIEHKE CTYICHTOB HE Oojce
20 0ayuIoB:

Coneprxanue Omiera KommyectBo 6amios
Teopernueckuii Bonpoc Nel o7
Teopernueckuii Bopoc Ne2 o7

3amaya (OleHKa yMEHUH 1 o 6
HUroro 20

KpnTeplm OLICHKH OTBE€TA HA IK3aMCHC

Teopetnueckue Bonpocs! (Bonpoc 1, Bompoc 2)

7 GayJIOB BBICTABISETCS CTYJEHTY, MOJHOCTHIO OCBOMBIIEMY MaTepHall JUCHUIUIMHBI MJIM Kypca B
COOTBETCTBUM C Y4YeOHOM MpOrpaMMoOi, BKJIOYash BOMNPOCHI paccMaTpuBaeMble B PEKOMEHOBAHHOM
OpOrpaMMOMN JTOTIOTHUTENBHOM CIPAaBOUYHO-HOPMATHBHOM M Hay4HO-TEXHUUYECKOW JIMTEpaTypbl, CBOOOIHO
BJIQJICIOIIEMY OCHOBHBIMM TOHSTHSIMM JUCUUIUIMHBL. TpeOyercs TOJHOE TIOHMMaHue M YEeTKOCTh
U3JI0)KEHUSI OTBETOB M0 SK3aMEHAIMOHHOMY 33JaHui0 (OWiIeTy) W JOMOJIHUTEIbHBIM BONPOCAM, 3aJaHHBIX
9K3aMEHAaTOpOM. JIONOJIHUTENBHBIE BOIPOCH, KaK NPAaBWIO, JODKHBI OTHOCUTBCA K  MaTepuairy
JUCLUIUIMHBl UM Kypca, HE OTPAaXEHHOMY B OCHOBHOM 3K3aMEHALIMOHHOM 3aJjaHUU (OUJIeTe) U BBIABISIOT
IIOJIHOTY 3HAHUM CTYyJEHTA IO JUCLUILINHE.

5 Oamna 3acimy’KuUBaeT CTYJICHT, OTBETHBIUMN IOJHOCTbIO M 0€3 OmHOOK Ha BOMPOCHI
9K3aMEHALMOHHOIO 3aJlaHMs W IOKA3aBIIMI 3HAHWS OCHOBHBIX IOHATHM AMCIUIUIMHBI B COOTBETCTBHUU C
00s13aTeNbHON MPOrpaMMoi Kypca U peKOMEHI0BAHHOW OCHOBHOM JINTEPATYPOM.

3 Oamia JaH HEJOCTaTOYHO TIOJHBIA M HEJOCTaTOYHO pa3BepHYThId oTBeT. Jloruka wu
IIOCJIEZIOBATENIbHOCTh  M3JIOKEHHUS MMEIOT HapylueHus. JlomymieHsl OmMOKM B PACKPBITUM TOHSTHH,
ynotpebnenun TepMUHOB. CTyA€HT HE CIOCOOEH CaMOCTOSTEIbHO BBIJCINUTh CYIIECTBEHHbIE U
HECYILLIECTBCHHbIE IPU3HAKM U IPUYUHHO-CIECACTBEHHBbIE CBA3H. CTyIEeHT MOXET KOHKPETU3MPOBATh
0000IICHHbIE 3HAHMs, JOKa3aB Ha [PUMEPAX UX OCHOBHBIE IIOJOXKEHHS TOJBKO C IIOMOILBIO
npenojasarens. PeueBoe opopmiienue Tpedyer nonpaBok, KOPPEeKIHH.

2 Oayia JaH HEMOJHBIA OTBET, MPEACTABISIONINN COOOM pa3po3HEHHBIC 3HAHHS IO TEME BOIpOca C
CYUIECTBEHHBIMM  OIIMOKamMM B  onpeaencHusx. [IpucyTcTBYrOT — (parMeHTapHOCTb, HEJIOTMYHOCTb
u3noxeHus. CTyZeHT HE OCO3HAET CBs3b JAHHOTO IIOHATHUS, TEOPHH, SIBICHHS C JAPYTHMH OOBEKTaMHU
JUCHMIUIMHBEL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3ALMsI M IOKa3aTeJbHOCTh M3JI0KEHUS. Pedb HerpaMoTrHas.
JIOTIONIHUTENBHBIE W YTOUHSIOIIME BOIPOCHI IIPENOJABATENS HE MPUBOJAT K KOPPEKIMU OTBETA CTYJIECHTA HE
TOJIbKO Ha IIOCTaBJIECHHBIN BOIIPOC, HO U HA APYTHE BONPOCHI TUCLUIUIMHEIL.

1 Gann naH HEMOMHBIA OTBET, MPEACTABISAIONIMNA COOOM pa3pOo3HEHHBIE 3HAHUS MO TEME BOIMpoOca C
CYUIECTBEHHBIMH OIIMOKamMM B onpeaeneHusx. [IpucyTcTBYOT — (parMeHTapHOCTb, HEJIOTMYHOCTb
u3noxkeHus. CTyZIeHT HE OCO3HAET CBs3b JAHHOTO IIOHATHUS, TEOPHH, SIBICHHS C JPYTHMHU OOBEKTaMHU
JUCHUIUIMHBEL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3ALMsI M 1OKa3aTEJbHOCTh W3JI0KEHUS. Pedb HerpaMorHas.
JIOTIONHUTENBHBIE W YTOUHSIOIIME BOIPOCHI IIPENOAABATENS HE MPUBOJAT K KOPPEKIMU OTBETA CTYJICHTA HE
TOJIbKO Ha IIOCTaBJIECHHBIN BOIIPOC, HO M HA APYTHE BONPOCHI TUCLUIUIMHEIL.

0 6anyIoB - MPH MOJIHOM OTCYTCTBUU OTBETA, UMEIOIEI0 OTHOLLIEHUE K BOIIPOCY.



OreHUBaHUE 3a/1a41

6 OayuToB 3a7aud PEIICHBI B IIOJIHOM 00BhEME C COOIIOICHIEM HEOOXOIMMOM TTOCTIeI0BATEILHOCTH.

5 GamioB

4 Gata 3a1auul penIeHbI C HEOOMBIIMMHE HEI0UETaMH.

3 Gamna

2 Oamra 3amaud perieHbl HE MOJHOCTHIO, HO 00BbEM BBIMOJIHEHHOW YAacTHU TAKOB, YTO TO3BOJISIET TMO-
JYYHTh TIPABUIIBHBIC PE3YJIBTAThI M BHIBOIBI.

1 GammoB 3amaum pemIeHbl YaCTUYHO, C OONBIIMM KOJUYECTBOM BBIYHCIUTEIHHBIX OIMUOOK, 00beM
BBITTOJTHCHHOM YacTH pabOThI HE TMO3BOJISIET CIETIaTh PABUIIBHBIX BBIBOJIOB.

0 GamnmoB 3amaun HE pemieHB WM paboTa BHITIOJHEHA HE IMOJHOCTHIO, W O0BEM BBHITIOTHCHHOW da-
CTH pabOTHI HE MO3BOJISIET CIENIATh MPABHIILHBIX BHIBOJIOB.

[TepeBoa peUTHHTOBBIX 0AJIOB B MATHOAIBHYIO CUCTEMY OLIEHKH 3HAHUI 00yJarommxcs:

U1 DK3aMEHa:

- «oTan4HO» — 0T 89 1o 100 OamioB — TeopeTHUecKoe COAEpKaHHE Kypca OCBOEHO MOIHOCTHIO, 0e3
po0eoB HEOOXOAMMBIE MPAKTUYECKUE HABBIKM PabOThl C OCBOCHHBIM MaTe€pHajoM C(OPMHUPOBAHBI, BCE
peyCMOTPEHHBIE MPOrpaMMOil 00y4yeHHs! ydeOHbIe 3a/laHusl BBIMOJHEHbI, KAUeCTBO UX BBIIIOJHEHUS OlLle-
HEHO YHUCIIOM 0aJIOB, OJIM3KUM K MAaKCHUMAaTbHOMY;

- «xopomo» — or 77 go 88 0amioB — TEOpEeTHYECKOe COJIep:KaHHEe Kypca OCBOCHO IMOJIHOCTBIO, 0e3
MpoOEesIoB, HEKOTOPBIC MPAKTUYECKHUE HABBIKM Pa0OTBI C OCBOSHHBIM MaTepHAIOM C(HOPMHUPOBAHBI HEIO-
CTaTOYHO, BCE IPEIyCMOTPEHHbIE MporpamMmol oOyuyeHHs ydeOHbIe 3a/laHusl BBIIIOJHEHBI, KaUeCTBO BBI-
IIOJJTHEHUA HU OAHOI'O M3 HHUX HC OLICHCHO MHUHUMAJIIBHBIM YHUCIIOM GaJIJIOB, HCKOTOPLIC BH/IbL 3a;[aH1/1171 BbI-
MOJTHEHBI C OIMOKaMH;

- «YIOBJIETBOPUTEIBHO» — OT 65 10 76 OannoB — TEOPETUYECKOE COJAEpKaHME Kypca OCBOCHO Ya-
CTHUYHO, HO MPOOeINibl HE HOCAT CYIIECTBEHHOIO0 XapakTepa, HeOOXOJUMble MPAKTUYECKHUE HABBIKU PaboThHI ¢
OCBOCHHBIM MaTEpHUajJoM B OCHOBHOM C(OPMHPOBAHBI, OOJBITUHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOM
o0yueHusi y4eOHBIX 3a/laHUi BBHITIOJTHEHO, HEKOTOPHIE M3 BBIMOJHEHHBIX 33JaHUN, BO3MOXKHO, COJEpKaT
OIIINOKH;

- «HEyAOBIETBOpUTETHHO» — OT 0 10 64 OamIoB - TEOPETHYECKOE CONEpKaHUE Kypca HE OCBOCHO,
HEOOXOIUMBIE MPAKTUYECKHE HABBIKM pabOThI HE CPOPMHUPOBAHBI, BBHINOJHEHHbIE Yy4eOHBIE 3aJaHHs CO-
JepKaT rpyOble OmMOKH, JOMOJHUTEIbHAS caMOoCToATeNbHas paboTa HajJ MaTepuaioM Kypca He MPHUBEAET
K CYyIICCTBCHHOMY IMOBBIINICHUIO KAYCCTBA BBITIOJIHCHHUA y‘-I€6HLIX 3a;[aH1/1171

7.3. IlpumepHble OLEHOYHBbIE MATEPHAJIBI Jsl TEKYIIero KOHTPOJsSl YCHEeBAEMOCTH H IPOMEKY-
TOYHOH  aTTeCTAUMU MO MTOraM OCBOEHUSI JUCHUILIUHBI «UHCTpyMeHTA/IbHble  METOIbI
HCCIeI0BAHNN»

1. UHCTpyMeHTaIbHAS TUarHOCTUKA (PM3HYECKUX YCIOBUI cpebl OOUTaHUS PACTEHHUH
1. [onsTHe MabopaTOpHON MOCYIbI

2. Buapr nabopatopHoit mocyapl.

3. TexHuka oTOOpa pacTUTENBHBIX 00Pa3IIOB.

4. Texauka oT00pa MOYBEHHBIX 00PA3IIOB.

5. Texnudeckue cpeacTBa 0TOOpa MOYBEHHBIX 00PA3IIOB.

2. buoxuMuueckre U XMMHYECKHE METO/Ibl UCCIIEIOBAaHUS PACTEHUN U Cpe/bl UX OOUTaHUS

1. @opMbI Kanus B 10YBE

2. Mertozsl onpenesieHus: Kajaus B TIOYBE.

3. Uro Takoe MaKpOdJIEMEHTHI.

4. Yto Takoe MUKPOJIEMEHTHI

3. UHCcTpyMeHTaNbHAsE JUarHOCTHKA OMOJIOrHYeckux (pakTopoB cpesibl OOUTaHUs pacTEHUM

1. Onpenenenne rymyca. CocTaBHbIE YaCTH TyMyca

2. MeTtozs! onpenesieHns OpraHMu4ecKoro BEIECTBa MOYBBI.

1. [Tnonopoaue mouBsl, ero Bubl. [1yTr nosbimeHus 3pGpeKTHBHOrO MI0A0pOIuS.

2. [TorenumanbHoe u 3PdexTuBHOE TMIONOpoaUe TMOouB. OCHOBHBIE MPHEMBbl IOBBIIICHUS
3¢ (HEKTUBHOTO MIOJOPOIHS TOYB.

3. CocrtaBHbIE YaCTH MOYBHI U UX POJIb B MUTAHUU PACTCHHIA.

4. EMKocThb IIOrJa0MCHUA U COCTAaB IIOITIOIICHHBIX KaTHOHOB I10YB.



3. Peaknus nouBeHHOro pacrtBopa. Buasl kucinotHocTd. Poib pa3HBIX BUIOB KHCIOTHOCTH
II0YB B IUTAHUU PACTECHUMN.

6. UYro Takoe OypepHOCTh M KaKOBa €€ POJIb B MMTAHUU PACTCHHUI U IPUMEHEHUHU YJO0PEHHIA.

7. Arpoduznyeckre, 6MOIOrMYECKUE U arpOXUMHUYECKUE TIOKA3aTeNN MI010POIHSL.

8. Haiite onpeaenenue HUTPU(DUKAITMOHHON CIIOCOOHOCTH TTOYBHI.

9. VcTOUHUKY MOCTYIJIEHUS U MOTEPh a30Ta U3 MOYBHLI. Y CBOCHHE PACTEHUSIMH aMMHUAYHOIO U
HUTPATHOI'O a30Ta.

10. Kpyrosopor aszora B mnpupone. Meponpuaruss Mo YJIyyllIEHUIO a30THOro OajaHca B
3eMJIeACIIUY.

1. Ot xakux (akTOpOB 3aBUCUT CKOPOCTb HUTpUUKALIUN?

12. Conepxxanne u popmsl pochopa B ToUBe.

13. Coneprxanue v GOpMBI KaJlsl B TIOYBE.

14. Kak onpenenuts ynoOpeHusi, conepskaiiye aMMuaK?

15. Mukpoyno0peHus, UX XapaKTepUCTHKa, 0COOEHHOCTH PUMEHEHHUs

16. OcCHOBHBIE MUKPOYZIOOPEHHS — CBOUCTBA M YCIOBUSA P (PEKTHBHOTO MPUMEHEHHS.

17. [ToHsATHE O KOMIUIEKCHBIX y10OpeHusax. VX sKoHOMHUYeCKOe U arpOTEXHHUUECKOE 3HAUCHHE.

1. 3HayeHue, MPUHLUI U XOJ] aHaJN3a ONpEeeSCHHUs B IOYBE HUTPATHOIO a30Ta C IOMOILBIO
MOHOCEJIEKTUBHOI'O IEKTPO/a.

2. 3HayeHue, MPUHLIMI M XOJ aHaJINW3a OINpeNeNeHUs] HUTPUPHKALMOHHOM CHOCOOHOCTH
nouBsl 1o KpaBkoBy B Moaudukanuy mouseHHoro nHcTuTyTa M. B.B. Jlokydaesa.

3. 3HayeHue, NMPUHLIMII U XOJ aHaIU3a ONpEACNCHMs COJEepXKaHWs aMMOHUIHOIO a3ora ¢
noMmouipko peakrusa Hecciepa.

4. 3HavyeHue, NMPUHLKI M XOJ| aHaju3a ONpeAeTeHUs COJepXaHMs MOJIBMXKHOro ¢ocdopa B
kapOoHaTHBIX o4Bax 1o meroxy b.I1. Mauuruna.

5. 3HayeHue, NPUHLMI U XOJ] aHaju3a ONpeAeTIeHNs coaepk aHusd OOMEHHOro Kalus B MOYBE
no merony b.I1. Maunruna B mogudukannu LHIUHAO.

6. 3HayeHue, MPUHLMI U X0 aHaJIu3a MOTEHIIMOMETpUUYECKOro onpeeneHust pH moussl.

7. 3HaueHue, NPUHIUI U XOJ aHaJIU3a ONpPEAENICHUS CyMMbI IMOIVIOIICHHBIX OCHOBAHMN IIO
Kanneny-I'wibkoBuiry.

8. 3HaueHue, NMPUHLUI U XOJ aHalIM3a ONpPEJEeIeHUs rymyca IO4YBbl Mo Merony TropuHa B
momudukanuu [[MTHAO.

8. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4YeOHOH JHTepaTypbl, HeOOXOAMMON /I OCBOEHHS
AUCHMILTUHBI

a) llepeyeHb OCHOBHOM M [IONMOJHUTENBHON Y4eOHOM nHUTEpaTypbl, HEOOXOAMMOM ISl OCBOCHMS
JUCLUTIINHBI

OCHOBHAaf
JI1.1 CemenpnseBa H. B., I'aneeBa JI. II., MapmyneB A. H. MHcTpyMeHTalbHbIE METOJbl MCCIIEJOBAHUS
MOYB M pacTeHUU [DIEKTpOHHBIM pecypc]|:yueOHO-MeTon. mocodbme ; BO - Marucrparypa. -
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http://new.znanium.com/go.php?id=465823
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pecypc]:yued. mocobme mus CIIO. - Cankrt-IlerepOypr: Jlams, 2021. - 148 c. — Pexum pnocryma:
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JI1.5 Arogun b. A., XKykos lO. II., Ko63apenko B. . Arpoxumus [OnekTpoHHbIN pecypc|:yuedbnuk; BO
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https://e.lanbook.com/book/168987
JI1.6 Sromun b. A., Kykos 1O. II., KoG3apenko B. . Arpoxumus [DnexTpoHHBIN pecypc]:yuebHuk; BO
- bakanaBpuar, Maructparypa. - Cankr-IlerepOypr: Jlans, 2021. - 584 c. — Pexum pgoctyna:
https://e.lanbook.com/book/176891
JI1.7 I'myxux M. A. Arpoxumus [DnekTpoHHBIH pecypc]:YueOHoe mocooue; BO - bakanaBpuar. - CaHKT-
[etepOypr: Jlanb, 2022. - 120 c. — Pexum goctyna: https://e.lanbook.com/book/193260
JI1.8 Pomanor I'. I'., Enpkmura I'. S., FOgun A. A., Yeborapes H. T. Arpoxumus [DIeKTpOHHBIH
pecypc]:yueb. mocodue; BO - bakanaspuar. - Cankrt-IletepOypr: Jlanb, 2022. - 148 ¢. — Pexxum mocryma:
https://e.lanbook.com/book/200495
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BBEJIEHHE

[Tporiecc u3yueHuss TUCHUTUIMHBI U pa3paboTaHHBIE Ha OCHOBE paboyell MporpaMMbl METOIUYECKHE
yKa3aHWUs HampaBlieHbl Ha (OPMHUpPOBAHHE 3HAHUM, YMEHHI, HABBIKOB, SIBISIOIIUXCS KOMIIOHEHTaMH
COOTBETCTBYIOIIUX TPOodecCHOHATbHBIX KoMIeTeHInid B cooTBeTcTBUH ¢ DPI'OC BO mno mganHOMY
HAIPABJIEHUIO:

- CIIOCOOHOCTBIO K MPO(PECCHOHAIBHOM SKCIUTyaTalliM COBPEMEHHOIo 00OpyAOBaHUS U MPHOOpPOB
(OK-7);



- CIOCOOHOCTBbIO O0OCHOBaTh 3aJaud HCCIENOBAHUSA, BBIOPATh METOJbl SKCHEPUMEHTAIbHOM
paboThl, HHTEPIPETUPOBATH U MIPEICTABUTh PE3yJbTaThl HayuHbIX 3KcriepuMeHToB (I1K-2);

- CIIOCOOHOCTBIO ~ CaMOCTOSITEIbHO ~ OpPraHM30BaTh W IPOBECTH HAy4HbIE HCCIEAOBaHHUA C
HCITIOJIb30BAaHMEM COBPEMEHHBIX METOJIOB aHAJIM3a MOYBEHHBIX U pacTUTENbHBIX 00pa3ios (ITK-3).

ITo oxkOHYaHUM U3yUYEHHs TUCLMIUIMHBI CTYIEHT JOJKEH 3HATh:

- OCHOBBI ITPO(eCCHOHATBHOM IKCITyaTallud COBPEMEHHOTO 000pY/I0BaHUS U IPUOOPO;

- OCHOBBl IIOCTAaHOBKM 3a7lady  HUCCIEIOBaHMSA, METOAbl AKCIEPUMEHTAIbHOW  paboThl U
IPEIOCTABIEHUSI PE3yJIbTaTOB HayUYHbIX IKCIIEPUMEHTOB;

- OCHOBBI  CaMOCTOSITEIbHOM  OpraHu3alliM W  IPOBEACHUS  HAyYHBIX HCCIEINOBAaHHM C
UCTIOJIb30BaHMEM COBPEMEHHBIX METOIOB aHAJIHM3a MOYBEHHBIX U PACTUTEIILHBIX 00pa3IIoB.

YMeTsb:

- IpOeCCUOHATBHO MOJIH30BATHCSI COBPEMEHHBIM 000PYIOBAaHHEM H ITPHOOPaMHU;

- 00oCHOBaTh  3aZauyd  MCCIENOBAaHUA, BbIOPaTh  METOABI  HKCHEPUMEHTAJIBHOW  paboThI,
MHTEPIPETUPOBATE U NMPEACTABUTD PE3YJIbTaThl HAYUHBIX SKCIIEPUMEHTOB;

- CaMOCTOSITEIbHO OpraHU30BaTh M MPOBOAMTH HAay4HbIE HCCIEAOBaHMS C HCIHOJIb30BAHUEM
COBPEMEHHBIX METOJIOB aHaJIHM3a MMOYBEHHBIX U PACTUTEIILHBIX 00Pa3IIOB.

Bnaners:

- HaBBIKAMH MTPOPECCHOHATBHOM IKCILTyaTallid COBPEMEHHOTO 000pYyI0BaHUSI U TPUOOPOB;

- HaBbIKAMU OOOCHOBAaHMS 3a/lay HCCIEIOBaHMSA, BBIOOpPA METONOB 3KCIIEPUMEHTAIBHOH paboThI,
MHTEPIIPETALNHN U NPEJOCTaBICHUS PE3YJIbTATOB HAYUHBIX 3KCIIEPUMEHTOB;

- HaBbIKaMM CaMOCTOSITEJIbHOM OpraHM3allid W IPOBEICHMS HAay4YHBIX MCCIEIOBAHUH C
MCIIOJIb30BAaHHEM COBPEMEHHBIX METOJIOB aHAJIN3a MIOUYBEHHBIX U PACTHTEIBHBIX 00pPa3IOB.

VYuyebHOe mocoOME COCTaBIEHO B COOTBETCTBMM C paboyeld mporpaMMoM  JUCLUILIMHbI
«MHCTpyMEHTaIbHBIE METOJIbl MCCIICAOBAHM» Uil OOYyYaIOUIUXCs 1O HAIlpaBlIeHHIO MOAroToBku 35.04.04
«ATpOHOMHS» M Y4YeOHOro IUIaHA MO MAarucTepcKod IporpamMme «ATpOXMMHUYECKHE OCHOBBI YIpPaBJICHHUs
NUTAaHUEM pacTeHMH M IUIOAOpPOAMEM NOuBbDY, «PecypcocOeperaromuye TEXHOJIOTMHM B aJalTUBHO-
naHqmadTHOM 3emsenenun», «Cenekuus W CEMEHOBOJICTBO  CEIbCKOXO3AHCTBEHHBIX KYyJIbTYyp» H
«DKOIOrn4ecku 6e30macHble TEXHOJIOT UM 3AIIUTHl PACTCHUI.

JJABOPATOPHBIE 3AHATUA

[IpaBuna TeXHUKN O€30MACHOCTH TIPH paboTe B JTAOOPATOPUM arpOXUMHYECKOTO aHaTN3a

IIporuBoOnOXKapHBIE MEPHI

[IpyunHaMyu  BO3HMKHOBEHMsS  MOXapa  MOTyT  OBITb  HEHCIPABHOCTU:  3JIEKTPONPOBOJAKH,
HarpeBaTelbHbIX NPUOOPOB, Ta30BbIX IIJJAHIOB, KPAaHOB IOJBOJA Tasa, HECOONIOJCHHE Mep
MIPEJOCTOPOKHOCTH, HEyMeJoe OOpallleHHe ¢ OrHeonacHbIMH BemlecTBaMu. Ilpu BbIMonHeHMM paboT 1O
HarpeBaHUIO U pabOT C OrHEONACHBIMH BEIIECTBAMHU 3aIpPEIIaeTCs:

— MWCHOJb30BaTh HEUCIPABHBIE 3JIEKTPOIPUOOPH! M MPHOOPBI, HECOOTBETCTBYIOIIME HAIPSKECHUIO
cerTu;

— HCIIOJIb30BaHME HarpeBaTelbHbIX NMPHOOPOB Ha pabouyux MecTax 0e3 MOJAKIAJKU TOJICTOrO JIUCTA
acOecTa WiIn APYroro TEeIUIOU30JIALMOHHOIO MaTEepUaa;

— OCTaBJIATh BKJIKOYEHHBIMU 0€3 IPUCMOTPA NEKTPUUECKUE U ra30BbIe NPUOOPHI;

— Ipu paboTe ¢ OrHEONacCHBIMM BeIeCTBaMU (CepHbIN 3¢up, crupt, OEH3UH U Ipyrue) 3amnperaeTcs
II0JIb30BAThCSl TOPSILMMHU TIOpeJIKaMH BceX BHUIOB. Bce onepauuu, CBA3aHHBIE C HAarpeBaHUEM, CIENyeT
MIPOM3BOJUTH HAa BOASHOW WM APYTroi OaHe ¢ MOTYIIEHHON TOPEIIKOA.

B ciyuae ecnu Oyner HedasHHO pa30uTa OyTbUIb WJIM JyrOW COCYJ] C OIHEONACHBIMHU BEIECTBAMU,
IpeXxie 4eM coOMpaTh OCKOJIKM HJIM PA3IUTYIO KHMIKOCTh, €€ HY)KHO 3achllaTh 1MecKoM. OCKOJIKU CTEeK/Ia U
MEeCOK, TMPOMUTAHHBIA JKHIKOCTBIO, CcOOMparoT mnpu mnomomu ¢GaHepsl (WM JEpPEBSIHHON JIOMATHI).
3ampenaercsi IPUMEHSTH JKEJIE3HYIO JIONAaTy, BEHUK WU LIETKY.

[Ipy BO3HMKHOBEHHH IIO)Kapa CJEIyeT OuYeHb OBICTPO YAANUTh M3 MOMELIEHHS BCE TOproune
KHUJIKOCTH, KPOME TOro, HaJ0 MpPeayCMOTPETh, YTOOBI HaXoJdIIuecss BOJM3M CTajibHble OAJUIOHBI HE
B30pBAJIMCh OT pazorpesa. JlJis OorHeTyLIEHHUs] UCIOIb30BaTh BCe UMeromIuecs noja pykou cpeacrsa (CO2 u3
OCTaNIbHBIX OAJIJIOHOB, OTHETYIIUTENIH, JHCTOBOM acOecT, BIaXHbIE TPSANKH) U OJHOBPEMEHHO BBI3BATH
MO’KapHYIO0 KOMaHY.



Mepsl IPeI0CTOPOKHOCTH MPH padoTe ¢ BPEAHBIMU U SA0BUTHIMU

BELIECTBAMH, KHCIOTAMH, IIEJI0YaMU U IPU OOPAILEHUH CO CTEKIIOM

B naGopatopum mNpuXOAUTCS HMETh J€l0 C KHUCIOTaMH, IIEJIOYaMH, C COJSIMH, COJAEpKaIlUuMHU
pPTYTh, CBMHEL M JPYTMMH BEIIECTBAMM, BpPEIHO JACUCTBYIOIIMMH Ha OPraHU3M 4eJloBeKa IpH HX
BJbIXaHUH, & TAKXKE [P MONAJaHUN Ha KOXKY WU BHYTDb.

B nensx npeaynpekaeHusl HECUACTHBIX CITydyaeB HEOOXOAMMO 3HATh:

1. PaboTbl, cBsA3aHHBIE C BBIIApPUBAHHEM, yJAJCHHEM aMMHAaKa, CKUTAHUEM HCIIBIThIBAEMBIX
BEIIECTB (030JICHHUE), JOJKHBI IIPOBOIUTHCS TOIBKO B BHITSDKHOM IIKa(y MPU XOPOIIO ASHCTBYIOIIEH TATe.

2. HanonHeHne NUINETOK SIOBUTBIMU WIH €IKUMH XUAKOCTAMU HH B KOEM CIIydae HEJb3s
IPOU3BOIUTE PTOM — CJIEAYET IPUMEHSATh TPYIIY UIH OIOPETKY.

3. IIpu pabore co menoyamu, a TaKKe C SJOBUTBIMH BeIIECTBAMM (CyJemMa U JpyTrue)
HEJIOMyCTUMO OpaTh KyCKM WM TIOPOIIOK TOJBIMH, HE 3allUIIEHHBIMH pykamu. st 3TOoro HeoOXoauMo
NI0JIb30BaThCsl IUILAMH, TUHLIETOM WJIA COBOYKOM.

4. [Ipu cmemmBaHuM )KUIKOCTEH, B3aMMOJEHCTBAE KOTOPBIX BBI3BIBACT CUIIBHOE Pa30rPEBAHMUE,
HEOOXOMMO COOJII0JIaTh OCTOPO’KHOCTh, TaK KaK pacTBOP MOXKET 3aKWIleTb M pa3Opeirathes. Hampumep,
IIpU pa3BEJEHUU KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOTHI CIEIyeT NIpUIMBaTh KUCJIOTY B Boay (a He
HA000pOoT) HEOOJIBLIMMHU OPLUAMH U ITOCTOSHHO OMEIINBast, N30eras Ype3sMepHOro HarpeBaHusl.

3. [Ipu omnpexneneHuy 3amaxa BEIIECTBA HENB3s IOJAHOCUTH K HOCY COCYH C BEIIECTBOM - €I0
clleflyeT Jiep)KaTb Ha PACCTOSHMM, HANpaBisisl K HOCY HEOOJbIIOE KOJIMYECTBO MApOB BEILECTBA JIETKUM
JBHKEHUEM PYKHU.

6. 3ampelaercss BBUIMBATH SIIOBUTHIE BEIIECTBA B PAKOBUHY 0€3 IpeABApUTEIBHOIO HX
obe3BpexuBaHud. Henb3s Takke BBUIMBATH KOHIEHTPHUPOBAHHBIE PACTBOPHI IIEIOYEH, XPOMOBYIO CMECh, a
TaKKe AYPHO MaxHyIMe BelecTBa, 0e3 MpeBapuTEeIbHOIO UX CUIBHOIO pa30aBIeHHUS.

7. 3amnpemaercs pu paboTe Aep>KaTh WIK BCTPSIXUBATh KOJIOBI U JPyTrue CKISIHKH C KUCIOTaMHU
Y 1IEJI0YaMHU BBIIIE WM HA YPOBHE IJ1a3.
8. Uro0bl MpeoXpaHuTh PYKH OT IOPE30B, HAJIO0 OCTOPOXKHO OOpAaIIaThCS CO CTEKISTHHBIMH

npudbopaMu W TOCYAO0H. 3aKpbIBaTh KOJOBI NMpoOKaMu HE MNpuUMEHsst Oonbmux ycunuid. [lpm cOopke
pUOOPOB MOJIB30BATHCS CTEKJITHHBIMU TPYOKaMH € OIUIaBJICHHBIMH KOHIIAMHU.

9. PaGoraTh B arpoXMMHUYECKHX JIabOpaTOpusAX HYXKHO B XajlaTaX, TaK KaK MOIMAaBIIUE PEaKTUBBI
MOTYT 3arpsI3HUTh IJIaThE WU Pa3pyLIUTh TKaHb.

[lepBas moMoIIs MPU HECUACTHBIX CIyYasx

1. [Tpu MexaHMYECKOM paHEHHH HEOONbIINE paHbl AC3MHYUIUPYIOT HEOOIBIINM KOJINYECTBOM
pacTBopa MHojma M 3aKpbIBalOT OMHTOM. bonblive paHbl HE NPOMBIBAIOT, a TOJBKO 3a0MHTOBBIBAIOT
CTEPHJILHOM MapJiel, BaToi M OMHTOM, TIOCJIE Yero NpuoerarT K CpOYHON MEUIIMHCKOM MTOMOIITH.

2. [Ipu oxorax mopaxeHHOE MECTO 00pabdaThIBAIOT JEMAHTEHOIOM. ECiiM MOSIBUIMCEH BOJIIBIPH,
CJICAyCT HpI/I6CFHYTB K MCATIOMOIIH, TPUCTABHINEC OCTATKU BCUICCTBA YAAIATH HCJIb3A.
3. [Ipy nmomajaHuM KOHIEHTPUPOBAHHOW KHUCJIOTHI HAa KOXY PYyK WIH JHIa HEOOXOIUMO

MPOMBITh TIOPAXXEHHBIM YYacTOK KOXXM CHayaja BOJAOH, a 3areM clabbIM pacTBOPOM IHMTHEBOW COIBI.
KonnentpupoBaHHyo I1e704Yb, MONABHIYIO Ha KOXY, CMBIBAIOT BHadajie clIaObIM pPacTBOPOM YKCYCHOM
KHCJIOTBI, @ 3aTEM BOJIOM, HAKJIAIBIBAETCS MOBSI3KA C MA3bl0 OT 0XKOT'0B.

4. [Ipu monagaHuyM KUCIIOT, MIEIOYEH Yepe3 POTOBYIO MOJIOCTh HEOOXOAMMO TOTYAC K€ BHI3BAThH
pBOTY — JIyullle BCEr0 MEXAHWYECKU WM NPUHHMMas BHYTPb MBUIbHYIO IIEHY WM ropunyHyo Boay. Ilocie
Yero MocTpajaBlIeMy J1al0T aKTUBUPOBAHHBIN yTOJib, MOJIOKO, B KpallHEM cilydae - B OOJIBIIOM KOJIHYECTBE
BOZY.

5. [Ipu orpaBnenun razamu (CO, H2S), mapamMu pacTBOpHUTENS - IMOCTPAJABIIETO BBIBOIAT HA
cBeXUH BO3ayX. Henb3st momyckaTh, 4ToOBl UENOBEK 3aCHYJ, AJIS 3TOTO €ro JIMLO ONPBICKMBAIOT XOJOIHOM
BOZIOM, IPY OCTAHOBKE JbIXaHUs IPUMEHSAIOT HCKYCCTBEHHOE JIbIXAHHE.

B naGoparopun arpoxuMMHU4ecKOro aHajiu3a Ha BHJHOM MeCT€ JOJDKHA HAXOAMTHCS amnTedka s
OKa3aHUs MepBOIl MOMOIIH MOCTPAAABIIHM.

1. AHAJIN3 [TOYBbI
1.1. IIpaBuia otO0opa MOYBEHHBIX MPOO
B3siTre nouBeHHBIX 00pa3lioB B MOJE U MOATOTOBKA UX K aHAIIU3Y



B3sitTne mouBeHHBIX 00pa3lOB B TMOJE€ — OYEHb OTBETCTBEHHAs YacThb pabOThl MO COCTaBICHHIO
arpoXMMHUYECKUX KapTorpamMM. Eciam He 00ecneduTh MPaBHIBHOTO B3STHS OOpa3loB, TO IOCIEIYIOIINE
aHaJIM3bl TOYB OYAYT B 3HAUUTEIHHON Mepe 00ECIICHEHBI.

JlaHHBIE MAacCOBBIX aHAJIM30B PpACIpOCTPAHSAIOTCS Ha ONpPEJeNIeHHYI Iuiomanb. [loatomy
MOYBEHHBIA 00Opa3zer JOJKEH ObITh TUIWYEH JIsl BCErO MaxOTHOTO CIIOS XapaKTepU3yeMoH IUIOIMIATu WIIH,
1o KpaiiHell Mepe, MpeoOiafaoneil ee JacTh. YYHUThIBask HEOJHOPOIHOCTh TEPPUTOPHH, MPHUHATH OpaTh
CMeIlIaHHble 00pa3ubl. WX COCTaBIAIOT U3 «UHAMBHUIYAIbHBIX» Mp00, B3ATHIX B pPa3IMYHBIX TOYKAX
XapaKTEPU3yEeMOU IIOIIAIH.

[TouBeHHBIE 00pasmpl OEpyT B MpomoipkeHue 1,5-2 MecsieB BECHOM (40 BHECEHHs yJAOOPECHHH U 10
10CeBa) M B MPOoJobKeHHE 1,5-2 MecsieB oceHblo (Cpasy ke mociie yOOpKH yposkas).

OOpa3ipl MOYB Ha MamrHe OepyT C IIyOWMHBI MaxoTHOro ciios (00eraHO 0-20 cM). M3 moamaxoTHBIX
TOPU30HTOB 00pa3lbl MOYB OEpyTCs Ha OPOIIAEMBIX 3EMIISX, a TaKKe MPU CHIBHOM MECTPOTE MOYBEHHOTO
npodunst (01u3Koe 3aneraHue KapOOHATOB, TMIICA, PACTBOPUMBIX colied W T.1.). Ha monsx ¢ miaHTakHOM
BCHAIIKOW (Hampumep, MO cajbl, BUHOTpaJHUKK) OepyT aBa (Tpu) oOpasma: Ha riryOuny 15-25 cM u3 cios
CHUCTEMAaTUYECKON 00pabOTKH M BHECEHUS yao0peHuit u Ha riayouny 20-40 u 40-70 cMm.

KonnyectBo 00pa3ioB M3 MOANAXOTHBIX TOPU30HTOB HE JTOJDKHO MpeBblmaTh 15% oOT koaudecTBa
00pas3IoB U3 MaXOTHOT'O CJIOsI, UHAYE 3TO CHJILHO 3aMEJITUT COOp MOYBEHHBIX 00Pa3IOB.

Ha nyrax um macrbumiax oOpasubl OepyT Ha riayOuHy 15-116 cMm., T.e. U3 cios HauOombIIei
OHMOJIOrMYEeCKOM aKTUBHOCTH, U HeOombIIoe KonuyecTBo 10-15 % — Ha rmyouny 20-40 cMm.

YacToTa B3STHUS CMEIIAHHBIX MOYBEHHBIX OOpa3loB B 3aBHCUMOCTH OT TIIOYBEHHBIX YCIJIOBUI
CIIeyIoIas:

1 KaTeropus — OAWH CMelaHHbI oOpasen Ha 1-30 ra Oepercss B CEIbCKOXO3SIHCTBEHHBIX
paiioHax JEeCHOH 30HBI (JIEPHOBO-MOJ30JIUCTHIE M TOA3OIUCTBIE TOYBBI), @ TaKKe B JAPYTUX paioHaX c
BOJIHUCTHIM CHJIBHO PACHJICHEHHBIM pPelbeoM;

2 KaTeropus — OJWH CMEIIaHHBIA oOpasern Ha 3-6 ra Jyuis JIECOCTEIHBIX U CTEMHBIX PalOHOB C
pacuIeHEeHHBIM penbedoM;
3 KaTeropus — OJIMH CMEIIaHHbBIN oOpasel] Ha 5-10 ra JjIs CTeMHBIX U CYXOCTEIHBIX PaliOHOB C

PaBHUHHBIM WJIH c1a00paCcUWICHEHHBIM peibeoM 1 0THOOOPa3HBIM TOYBEHHBIM MTOKPOBOM.

B ycrnoBusax opormmaemoro 3emieienus CMENIaHHBIN oOpaser OepyT ¢ miomanu 2-3 ra. B ropHbIx
paiioHax, rae pa3Mep XO3SHUCTBEHHBIX TOJEeH HEOONBIION W BEIHKAa KOMILIEKCHOCTh IOYBBI, TMOYBEHHBIN
oOpaserr oroupatot ¢ miomaau 0,5-3 ra.

B nacrosimee Bpemst Harbolee pacipoCTpaHEHO B3ATHE MPOO MO MApUIIPYTHOW JIMHUU, TIPOXOMASIIEH
mo ocu ydvactka. Ilpm orbOope CMemaHHBIX OO0pa3loB ASTHUM METOIOM, TIOJIsS pa30WBalOTCS Ha
MPSIMOYTOJIbHUKHU, Y KOTOPBIX KOPOTKHE CTOPOHBI PABHSIOTCSA JIMHE OJIHOM M3 CTOPOH 3JIEMEHTAPHOIO
ydacTKa, a JJJMHHBIE — COOTBETCTBEHHO paBHbI KOPOTKMM rpaHunaMm mnois. [locpeaune kaxxmaoro
MPSMOYTOJIbHUKA TPOKJIAIBIBACTCS MapIIpyTHass JHHHUS (XOA), B Hadajde W KOHIIE KOTOPOM CTaBATCS
JIBYXMEpHbIE BemkH. [Ipu mmuHe mapmpytHoro xona 6omee S00 M CTaBATCS JTOMOJHUTEIHHO OJIHA WIIA JIBE
BEILIKK B CEPEIMHE YACTH XO/a.

B kaxaoMm mnpsMOyroiabHHKE MapUIpyTHas JMHHS JEJIUTCS Ha 4YacTd, paBHbIe Oosee ATMHHOU
CTOPOHE 2JIEMEHTApPHOr0 y4yactka (puc. 4.1.).
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Pucynok 1. — Cxema oTOOpa cMeIIaHHBIX MTOYBEHHBIX 00PA3I[0B M0 MAPIIPYTHHIM XOJIaM:

0 - Bexwu;

- TPaHUIIBI IPSIMOYTOJIHHUKOB;

- MapUIPyTHBIE XOJIbI.

JleneHreM 4YacT MapUIPyTHOM JIMHHMM, PAaBHOM MO [JIMHE CTOPOHE AJIIEMEHTApHOIO Y4YacTKa, Ha
YHUCIIO WHAMBUAYAIbHBIX TP00, M3 KOTOPBIX COCTaBISETCS OAMH CMEIIaHHBIM oOpazen (Hampumep, 20),



OIIPENEINIAETCS. PACCTOSHUE MEXJy IyHKTaMM B3ATHS IpPoO, T.€. TO PAacCTOSHHUE, NMPOWIsS KOTOpOe, HYXKHO
CENaTh «yKOI» OypoM.

Bce npoObl, B3siThle OypoM 10 MapIIPYTHOM JHMHUM B Mpeaenax »>JIEeMEHTapHOro YYacTka,
CCBHINIAIOTCSA B TOJOTHSHBIM MEIIOK W CHA0XaroTCs ATUKETKOW C HOMEPOM, COOTBETCTBYIOLIMM HOMEPOM
3JIEMEHTAapHOro ydactka Ha IutaHe. [Ipu orGope oOpas3loB B JAHEBHUKE JENAlOT 3allUCH O COCTOSHUHU
II0CEBOB, OCOOEHHOCTSIX TOYBEHHOI'0 TOKPOBA U T.JI.

ITpu orGope 00pa3loB MO MapUIPYTHBIM JUHHUIM CleAyeT M30eratb B3sATHS MHIUBUAYaAIbHBIX IPOO,
B MECTax pPe3KO OTIMYAIONIMXCS 1O MOYBEHHBIM CBOMCTBAM M YCJOBHUSM 3ayieranusi. CMeNIaHHbI o0pa3zer
ClIeflyeT COCTaBIATh W3 MHIMBHIYaJIbHBIX MPOO, B3ATHIX Ha Hpeoliajaroiiedl MOYBEHHOM pa3HOCTH, HE
JIONyCKasi CMEIIMBaHUS C MpoOaMu TOYB, HE HMMEIOIIUX 3HAYUTEIBHOTO PACIpPOCTPAaHCHHS Ha JTaHHOU
IUTOLLA/IH.

KonTpons Hag mnpoBefeHHeM O0TOOpa IOYBEHHBIX OOpa3loB OCYIIECTBISIETCS PYKOBOAMUTEIEM
ONIEPaTHUBHOM TpyHmbl IyTeM IOBTOPHOIO OTOOpa TOYBEHHBIX OOpa3lOB IO MAapLIPyTHBIM XOJaM
no4BOBeAa-arpoxuMuka. OtoOpanHbie 00pa3ubl mudpyroTca. CpaBHEHHE pPe3ylIbTaTOB aHalU3a dSTHX
00pa3loB C pe3yJbTaTaMM aHalau3a o0pa3lloB, OTOOpPAHHBIX paHEe arpoXMMHUKOM, SBISETCS OCHOBHBIM
KpUTEPHEM JJIsl OLICHKH KaueCTBa BHIMOIHEHHS ITUX PaloT.

Kaxplii cMmemaHHblii oOpaszel] cHaOXaeTcsi ITUKETKOM, Ha KOTOpPOM YKa3blBaeTcs: HoMep oOpasla
(oOpa3pl HyMEpyrOTCS B TOpSAAKE OdepenHoCTH B3stHA — 1, 2, 3 W T.1.), TIyOMHA B3ATHS e€ro (s
CMEIIAHHOTO IMUILETCSI «CM», JJIsl MHAWBUIYAIbHOIO - TIyOMHA B3ATHs €ro). 3aTeM yKa3bIBaeTCs Ha3BaHME
KOJIX03a (COBX03a), CEBOOOOPOT U HOMEP MO, C.-X. KyJIBTYpa, J1aTa B3ATUS U (PaMUIIHSI B3SBIIETO 0OpaseL.

[TonroroBka 00pa3LoB K aHATU3Y

OOpa3upl 1MOuYBBI, OTOOpaHHBIE B IOJI€ WJIM B BEreTAallMOHHOM JIOMHKE, IPEABAPUTEIHBHO
MOJCYIIMBAIOT HAa BO3JyXe IpH KOMHATHOM Temreparype. XpaHEHHE CBhIphIX 00pas3loB BeIeT K
3HAYUTENbHBIM HM3MEHEHHUSIM HUX CBOWCTB U COCTaBa, OCOOCHHO B pe3yibTaTe (EPMEHTATUBHBIX U
MHUKPOOHMOJIOTHUECKUX TporeccoB. HampoTus, TeMmepaTypHbBI HeperpeB COMpPOBOXKIACTCA H3MEHEHHEM
MOJIBUYKHOCTU M PACTBOPUMOCTH MHOTHUX COEIMHEHUH.

Ecnu 00pa3ioB MHOro, TO NMPOBOAUTCSA CyIIKa B mIKadaxX ¢ MPUHYJUTEIbHOM BEHTWIALUEH Npu
temnepatype He Boiie 40 0C.

OOpa3sipl perucTpUpyIoT B CHENHMATbHOM BEIOMOCTH, B KOTOPOH YKa3bIBAIOT, KaKWe€ BUIBI aHATU30B
OyIyT BBIMOJHATHCS.

OmnpeneneHre HUTPATOB, HHUTPHUTOB, MOIJIONIEHHOTO AaMMOHHS, BOJOPACTBOPUMBIX (hopM Kauus,
¢dbocdopa U T.I. MIPOBOAUTCS B JIEHb B3ATUS 00Opa3LOB MPU MX €CTECTBEHHOM BIAKHOCTU. BiaxkHyro mouBy
MIPOCEUBAIOT 4YEpEe3 CHUTO € AuaMeTrpoM oTBepcTuil 3 MM. OcTanbHble ONPENENIEHUS NPOBOIATCS B
BO3JIYIITHO-CYXHX 00pa3Iiax.

Heo0xoauMo MOMHUTB, YTO OHMIMOKA IPEICTaBUTEIBHOCTH OOpas3lia BO3pacTaeT C POCTOM pa3Mmepa
YacTHUIl U C YMEHBIIEHHMEM MacChl HaBECKHU. BbICOKas CTeneHb W3MENbYeHMsI MOYBbI TpeOyeTcs, Koraa
aHaJIM3MpyeMas HaBecka Mmaya. Hampumep, rymyc oOmpenensioT B HaBeCKaX, Macca KOTOPBIX COCTaBIISET
JecsiThle A0 rpaMma. JTO CBS3aHO C YCJIOBHUSMHM NPOBENEHUS aHanu3a. B To ke BpeMs Ui ompesesieHus
OOMEHHOW M THAPOIMTUYECKOM KHCIOTHOCTH HCIOJIB3YIOT HAaBECKH, Macca KOTOPBIX COCTABISET AECATKU
rpamMMoB. [losTomy mpu ompeneneHUM rymyca aHAIUTUYECKYIO MOYBEHHYIO MPOOY MPUHATO H3MEIbYaTh
TaKUM 00pa3oM , 4TOObl Iuamerp uacTull He mpeBbiman 0,25 mMMm. A pasMep MOUYBEHHBIX YacTUI[ B
AQHAIUTUYECKON IpoOe Ui OIpeieseHUs] KUCIOTHOCTH MOKET ObITh OOJIBLIMM, HO HE JIOJDKEH MPEBBIIIAThH
1 -2 mm.

[Ipexnae 4veM MNpPUCTYNUTh K HM3MEIBYCHUIO CYXOM IIOYBBI, M3 CPEAHEH J1abopaTOpHOM MPOObI
oTOMparoT MpoOy MOYBBI AJS OHpeieNieHus yriepoga u aszora. OOpasel MOYBBI PAacCTHIAIOT HAa Oymare
POBHBIM CJIO€M TONIIMHOW 5 MM. KpyIHble 4acTUIbI U3MEIbYAIOT. 3aT€M AEJAT HAa KBaJpaThl CO CTOPOHOM
3 — 4 cm. U3 kxaxaoro KBajgpara Ha BCIO TIyOMHY CJOs IINaTtesieM OTOMpaloT HeOONbIIME KOJINYecTBa
MOYBBI M TOMEIIAIOT B OTIEIBHBIN MakeT U3 KaJIbKu. Macca 3Toil mpoObl nopkHa ObITh He MeHee 10 T.
3areM U3 OTOOpaHHOM MPOOBI MOYBHI YJAJISAIOT KOPHU M Pa3IMYHble OPraHMUECKUE OCTATKU — UX OTOMpAIOT
MUHIETOM, IpOoCcMaTpuBas IOYBY 4Yepe3 yBEIMUYUTENbHOW cTeksio. Hambosee Menkue 4acTUIbl OpraHUKU
MOXHO YAaJUTh IpPH TOMOIIM CTEKISIHHOW MM >00HUTOBOM TMAalOYKH, HATEPTOH KYCKOM IIE€pPCTSHON
TKaHd. HasnekTpu3oBaHHON MagoyKoM NPOBOAAT Ha PACCTOSIHUM HECKOJIBKUX CAHTHUMETPOB OT CJOs
nouBbl. [Ipy 3TOM MenkHMe OpraHM4ecKHe OCTAaTKM NMPWIMNAKOT K HEH M yJaldroTcs U3 mnousbl. [lamouky
HeJb3s NOJHOCUTh OYEeHb OJIM3KO K IOYBE, TaK KakK IPU 3TOM K HEH MOTYT IPUCTaTh YAaCTUIIBI TOYBHI.

3aTeM MOYBY M3MENBUYAIOT U NPOCEUBAIOT YEPE3 CUTO C auaMerpoMm orBepctuil 0,25 mm. Onepanuro



U3MeJIbYeHHs IPOBOAAT /10 TEX MOp, OKa BeCh 0Opasel] He MPONIET Yepe3 CUTO.

[ToaroroBneHHbI TakuM 00pa3oM oOpasell XpaHAT [0 MPOBEACHUS aHajdh3a B MaKeTHKaxX W3
KaJIbKU.

OcraBuryrocss 4acTb CyXoro oOpaslia H3MeIbYaloT Ha ITOYBEHHOM MENbHMIC WIM PAacCTUPAOT B
¢bapdopoBoil CTynke NECTUKOM C pPE3MHOBBIM HAKOHEYHHMKOM. PacTepTelii M mpocymieHHbIH oOpaszer
IPOIYCKAaIOT Yepe3 CUTO ¢ AuaMeTpoM oTBepctuil 1 — 2 mm. Pactupanue u nmpocenBaHHe IPOBOIAT 10 TEX
1op, MOKa BeCh B3ATHII oOpasell He Mpoiaer yepe3 cuto. Jlomyckaercss oTOpoc TONBKO OOJIOMKOB KaMHEM,
KPYITHBIX KOpPHEH M WHOPOAHBIX BKItOYeHHHA. OOpas3mbl XpaHATCS B 3aKpPbITBIX Kpa(TOBBIX MakeTax B
IIOMELICHNH, I'I€ OTCYTCTBYIOT XUMUYECKUE PEAKTUBBI.

HaBecky mouBbl asi aHanu3a OepyT METOIOM «CpeaHed mpoOb». s 3Toro mpocesHHBINA oOpaszely
pacchInaoT TOHKMM cioeM (okono 0,5 cMm) Ha jgucre Oymard B BHMJE KBaJpara W JEJAT €ro LImareieM
0TOMpAIOT YacTh 0Opasia.

1.2. Onpenenenue coaepkanusi 0OOMEHHOro Kajus B mouBe B 1 %-HOW yriieaMMOHUIWHOW BBITSIKKE C
3aBEpIICHHEM Ha MIaMeHHOM (oTomeTpe no metony b.I1. Maunruna B mogudukanuu [IHHAO

3nauenue ananu3a. O cTeneHu OOECHEUYEHHOCTH IMOYBBI AJIEMEHTOM CYIAT IO COJCPKAHUIO B HEi
tux (opMm snmementa. OOMEHHBIA Kaluil M3BIEKAIOT M3 MOYBBI COJIEBBIMU BBITSDKKAMH, BBITECHSSI KalUi
MOHOM aMMOHHUSl. B  yriieaMMOHMIHYIO BBITSDKKY TME€pPeXOo—AiT W BOJOPACTBOPHUMBIE COEIUHEHUS.
ITockonbKy BOJOPAaCTBOPUMBIX COCIMHEHHMH Kallusi B MOYBE MO — OHHM OOJBIIOrO 3HAYCHUS B NMHUTAHUU
pacTeHuil HE UMEIOT.

[Tpunmun metona. MeTox OCHOBaH Ha M3MEPEHUM HWHTEHCHUBHOCTH W3JIYYEHHUS DJIEMEHTOB B
riameHd. Kanuii B BBITSDKKaX ONMpeAessitoT INIaMeHHO-(DOTOMETPUYECKUM METO/IOM.

Xon ananmuza. Kamuii ompenensioT Ha IUIaMEHHOM (OTOMETpE, HETMOCPEACTBEHHO —pacIbuIss
BBITSDKKH U3 TOYB B I1aMsl. Mcnonb3yroT cBeTOQHIBTp, TPOMYCKAOMINA aHATUTUYECKUE IMHUU KaJHsl.

['oroBUM 00pa3lOBBI pacTBOp JUIA OINpeNeleHUuss OOMEHHOro Kallusi B TI0YBE C TIOMOIIBIO
maMmeHHoro (oromerpa: 6epeM 8 kond Ha 250 M ¥ TTOMENIaeM yKa3aHHBIC B TaOIUIlE 00BEMBI MaTOYHOTO
pactBopa. OOBEMBI PacTBOPOB JOBOIAT JO METKH 3KCTPArHPYIOIIMM PacTBOPOM (PacTBOp YIIEKHCIOTO
ammoHus 1%)

XapaKkTepuCTUKU PacTBOpa Homep pactBopa cpaBHEHUS
1 2 3 4 5 6 7 8
O6beM pactBopa 0 1,0 2,0 3,0 5,0 7.5 10 15

OOpa31oBble PACTBOPHI AHAJIM3UPYIOT Ha IUTAMEHHOM (OTOMETpe M TO IONyYEHHBIM JIaHHBIM
CTPOSIT KaTMOPOBOUHBIHN TpaduK.
ConepxaHue Kajaus BBIYUCISIOT 110 (popmyie:
a x B x 1000

K=
¢ x1000

rae: K — comeprkanne MOABMKHOTO Kallvsl B TIOYBE, MI/KT;

a — konneHtpaiusa K20 B 1 J1 BBITSHKKH IO KaTHOPOBOYHOMY TpaduKy;

B — O0OIIMIT 00BEM BBITSIKKHU, MII,

1000 — st mepecyeTa Ha 1 Kr MOYBHI;

C — HABECKa IOYBHI, T;

1000 — koaddunmreHT nepecyera KOHIIEHTpAMy Ha 1 MiI.

[TonBeneHne WTOrOB 3aHATHS: CPaBHUBAS TONYYCHHBIE B arpOXMMUYECKOM aHANIHW3e JaHHBIE C
IPYNIUPOBKOM MOYB, ONperensercss 00eCleYyeHHOCTh IMOYBBI OOMEHHBIM KajheM M PacCUUTHIBAETCS €ro
KomnuecTBo (kr) Ha 1 rexTape (tadum. 1).

Tabnuna 1 - ['pynmupoBka mo4B MO COEPKaHNI0O OOMEHHOTO Kalus
Knacc OGecneuennocts Coaepxxanue K20, mr/kr

1 OYCHbL HU3Kas meHee 100

2 am3kas 101-200

3 cpennsist 201-300

4 TOBBITITEHHAS 301-400

5 BBICOKAast 401-600



6 o4yeHb BbIcoKass  Oomee 600

PeaktuBsr:

-pacTBOp yriaekucioro aMMoHus kontentparuu 10 r/mm3 ¢ pH 9,0.

-00pasuoBeie pactBopsl K20

Jlis HACTpOWKHM M KaTUOpPOBKM IUIAMEHHOTO (POTOMETpa TOTOBST CEPUI0 PACTBOPOB CPABHEHHS: B
MepHbIe KOJObI Ha 250 cM3 moMemarT yKa3aHHbIE B Ta0nwile 00BEMBI PACTBOpPA, MPUTOTOBIEHHOIO TIO
nyHKTY. OOBEMBI PACTBOPOB JOBOJISAT 10 METKH SKCTPATUPYIOLUTIM PACTBOPOM.

PacTBOpBI cCpaBHEHHS XpaHAT He Oosee 15 nHei.

XapakTepucTHKa pacTBoOpa Howmep pactBopa cpaBHeHUs

1 2 3 4 5 6 7 8

Ob6beMm pacTBopa, MIPUTOTOBJIEHHOTO 1o MyHKTY 2,
cm3 0 1,0 2,0 3,0 5,0 7,5 10,0 15,0

Konnentparmuss K20 B pactBopax cpaBHenus, r/am3 0 0,002 0,004 0,006

0,010 0,015 0,020 0,030

MaccoBas ons K20 B MOYBe, MJIH-
1 0 40 80 120 200 300 400 600

[Tnamennsiit poromerp [IDPA-378: ycTpoHCTBO UM NpUHIHI PabOTHI

[Mpunuun metoma. [laHHBIH MeTOA aHaidM3a OCHOBAaH Ha HM3MEPEHMHM WHTCHCUBHOCTH W3JIy4YECHHUS
9JIEMEHTOB B IUIAMEHU. AHAIM3HPYEMBIH PAacTBOP PACHBUISIOT MYyJbBEPU3aTOPOM U 00pa3yroluiics TyMmaH
BBOAST B IUIaMsi TOpeiku npubopa — IUilamMeHHoro ¢oromerpa. B muiamMeHu cHadana MPOUCXOIUT
MOTJIOIICHUE JHEPrUM aTOMaMH, a 3aTe€M BBIJICJICHWE PHEPTrUM B BHJE JIyued C OIpENeIeHHON JTMHOW
BOJMHBL. Tak Kak TemrepaTypa IUIAMEHH HEBBICOKA, TO IOJYYaIOIIHUECs CIEKTPhl CPaBHUTEIBHO MPOCTHI:
U3IYYEHUSI COCTOAT W3 HEMHOTHX CIEKTPAJbHBIX JIMHUM C XapaKTepHOM ISl KaXIOro »JeMEHTa JIMHOU
BoHBI. OJHY U3 JTUX JIMHUN BBIACNIAIOT WHTEP(EPEHIIMOHHBIM CBETOPMIBTPOM, HANpPAaBIAIOT €€ Ha
(oTOdNIEMEHT U, M3MEpPUB CHIy TOKa TaJbBAaHOMETPOM, OIPEICNISAIOT HWHTEHCUBHOCTh u3mydeHus. [lpu
COOJIIO/ICHNH OTIpE/IETICHHBIX YCIOBUI OHA MPOMOPIMOHAIbHA KOHIIEHTPAIMK BELIECTBA B PACTBOPE.

Hauano paboTsi.

-Bxirounts mpudop.

-OTKpBITH PEryJIATOp T'a3a, HOBEPHYB €r0 HAa YETBEPTh MIPOTHUB YACOBOW CTPEIKH.

-OTKpBITh PETyNSITOp BO3AyXa, €ro JAaBlIeHHWE [OJDKHO NpeBBICUTH 7 psi. JloBeauTte maBieHue
Bo3ayxa 110 10 psi.

-3aropuTcsi KpacHbId Ta30BbIA JUOA, W 3yMMEp INOJACT CHUTHaJ, 3aMOJ4aB dYepe3 3 CEKYHIbI.
ABTOMaTHYECKH MTPOU30UICT BOSTOPAHUE U 3aTOPUTCS SKEITHIA JHOI.

Pucynoxk 2. IInamennsiii poromerp IIDA-378

-IloBepHyTh perynsiTop raza TakK, 4YTOObl TOJIYYUTh POBHOE IUIaMsi C TOIXYObIM KOHUHMKOM
npubnusurtensHo 8-10 MM BbicoToi. [Togoxnute okono 20 MuHYT ans ctabwim3anuu roiameHu. Ilepuon B
20 MUHYT MOXXET 3aBHUCETh OT COCTOSHHUSI OKpY’Karomied cpenpl. Kak TONBKO miiaMsi CTaOMIM3UPYETCs, OHO
OyZeT roperb 10 BBIKJIIOUEHHUS, TOBTOpHAs CTaOMIM3alMs He Hy)XHAa. B cioyyae BBIKIIOYEHUS MUTAHUS
110/1aya ra3a aBTOMaTUYECKU IPEKpaTUTCs. B 3TOM cilydae NOBTOPUTH BCE BBIILIEONUCAHHBIE ITPOLIETYPBI.

Crenyromnue HaJMUCH IO OYePeaN MOSBISAIOTCS Ha JUCILIee IPH Havajie paboThl:

DKpaH MOJeNH * [IDA-378 *

IInamenHbt PoTOMETP

DKpaH BepcUH

[TporpammHoro obecrneueHus Bepcus x.x

Month yyyy

DKpaH Haudaja paboThl IIpoBepka....
IToxxanmyicra MOmOXKINTE. . ..

BbIBOP ®VYHKIMWU. Dxpan ¢yHKIMM TOKa3bIBAaeTCs IIOCE 3aBEepUICHUs Ipoliecca Hayala
paboTHI.

Okpan ¢yskiun 1. Utenue 2. Kanubposka

3. ITpocmotp 4. [leuatpb

AKTUBHBIE KJIaBuIu: <l-4>



BbIBOP TPEBYEMOU OVYHKIIMN. Wcnonmp3oBaTh akTUBHBIE KHONKH 1-4 11 BeIOOpa
TpeOyemoit pyHkimu. Ha aucree mosBUTCS COOTBETCTBYIOIIAS KAPTHHKA.

PABOTA C CI)YHKL[I/IEI?'I KAJIMBPOBKMU. Ilepen ucnonb3oBaHKeM 3TOH (DYHKIIMH JIJIsT CO3TaHMS
KPUBOI KaTMOPOBKU HEOOXOIUMO YCTAHOBUTH CIIEAYIONIUE TTApaMETPHhI:

a. PexxumM, T1e 3a71aHbl BEJIMUMHBI KOHIIEHTpaluu U Koddduiuent pactsoperus (1).

b. DreMeHTsI TSl KATHOPOBKH (2).

c. Tun xpuBoii (3).

d. KonmuectBo crangapros (3.1 wnu 3.2).

e. UncnenHas KOHLIEHTpalus cTaHaapToB (4).

[Tocne Be1OOpa QYHKINMK TOSBISIETCS] SKPAaH PEeKUMa KaTHOPOBKU

DKpaH pekuMa KaaTuOpOBKU

Bribepure ciocod u3mepeHust

1.GEN. 2.SERUM 3.URINE

AxTuBHBIE KJaBumu: <1-3>

<ESC> nns Bo3Bpara K 3KpaHy QyHKIIUN

1. BEIBOP TPEBYEMOI'O PEXXUMA KAJIMBPOBKU.

Hcnonp3yiiTe akTuBHBICE KHONMKH <1-3> mms BeIOOpa TpeOyemoro pexuma. I[losBuTcs sKpaH
3JIEMEHTOB KaJTMOPOBKH.

DKpaH 3J1EMEHTOB KaIUOPOBKU

l.Na 2.K 3.Li 4.Ca
<#, ENT>

AxTuBHbIE KIaBumu: <1 to 4>

<ESC> nnst Bo3Bparta K SKpaHy peKuMa KaTuOpOBKHU

2. BBIBOP DJIEMEHTOB U1 KAJIMBPOBKMU.

Hcnonp30BaTh akTUBHBIE KHOMKH <1-4> 111 BEIOOpa TpeOyeMbIX JIEMEHTOB ISl KaTHOPOBKH.

OTtMmeTKa OyAeT yka3bIBaTh Ha BBIOOP.

Haxate <ENTER> nns moartBepkneHus BbiOOpa dmemeHTa. [losSBUTCS 2KpaH oMMl BbIOOpa
KpHBOM.

DKpaH oMy BEIOOpa KPUBOH

* Kpusas *

1.CermenTHas 2. KBagpatuunas

AxTuBHBIC KnaBumu: <1, 2>

<ESC> nns Bo3Bpata K 3KpaHy 3JIE€MEHTOB KAIMOPOBKHU

3. BBIBOP TPEBYEMOU OMIINY KPUBOW KAJIMEPOBKU.

Hcnonb3oBaTh akTUBHBIC KiIaBUIM <1,2> nis BeIOOpa TpeOyemon ommmu. [TosiBiasieTcs 3kpaH BBoJa
HoMepa ctanaprtoB 3.1 nm 3.2.

3.1. Haxarp <I> pmna BbIOOpa CErMEHTHOW KpHWBOW KamuOpoBKH. OTOOpa3uTCs 3KpaH HOMEpa
cTaHAapTu3anuu - 1.

DKpaH HOMepa CTaHAapTU3aluH - |

Beenure HOMEpa cTaHIapTOB

(min: 2 max:20): 2

AxtuBHbIc knaBumu: <#> <ENTER>, <ESC>

<ESC> to CURVE FIT OPTION SCREEN

Haxare <ENTER> nmns moartBepkaeHusi BbiOOpa uinn Haxkath <ESC> mns oTMeHBl BbIOOpa WIIH
HCIIOJIB30BaTh HU(POBBIE KIABUIIN <#> i1 BHIOOpa HOMEPOB CTaHAAPTOB.

[Tocnie yctaHOBKM HOMEPOB CTaHIAPTOB MOSBIIAECTCA KPaH KOHIIEHTPALIMKM CTaHAapTOB.

3.2. Haxkarp <2> mis BbIOOpa KBaapaTHUUYHOW KpWUBOW KanmuOpoBku. I[losiBUTCS sKpaH Homepa
CTaHAApTU3ALMH - 2.

DKpaH HOMEpa CTaHAapTU3ALUH - 2

BBeaute HoMepa cTaHIapTOB

(min: 3 max:20): 3

AxtuBHbIC KnaBumu: <#> <ENTER>, <ESC>

<ESC> nns BO3Bparta K 3KpaHy OININNA KPUBOU

Haxate <ENTER> nns noarBepxkneHuss BBoja wian Haxkate <ESC> namsa oTMeHbl BBOAa WU
WCTIONIB30BaTh MU(POBHIC KIABHUIIN <#> NIl yCTAHOBKM HOMEPOB CTaH/IapTOB.

[Tocne ycTtaHOBKM HOMEPOB CTaHIAAPTOB MOSBIIAETCA KPaH KOHIIEHTPALIMKM CTaHAApPTOB.



4. BBO/JI BEJIMUYNHBI KOHHUEHTPALIMNU CTAHAAPTOB.

DKpaH KOHIICHTPALlUU CTaH/IapTOB

[STD-##] NaK

Li Ca

AxtuBHble knaBumm: <#>, <ENTER>, <ESC>

<ESC> nns Bo3BpaTa K 3KpaHaM HOMEpOB CTaHJIapTOB

Hcnonp3oBaTh 1upoBbie KIABUIIHM <#> IS BBOJA BEIHMUYMHBI KOHIIEHTPAIMU CTaHAapPTOB.

Haxxate <ENTER> nnst nonreepxkaeHus uinu Haxath <ESC> 1151 oTMEHBI BBOJIa JAHHBIX.

OKpaH KOHIICHTPAIIMU CTAHAAPTOB MOSBISETCA MHOro pasz mocie onepauuid 3.1 wim 3.2 s
MOJTBEPXKACHUS BBOJA KOHIEHTpaluil s Bcex craHiaptoB. [locie BBOJa BENIMYMH KOHIEHTPALMM IS
BCEX CTaHIApTOB MOABIISIETCS HSKpaH IOATBEPKICHUS CTaHAAPTOB, IA€ MOXKHO HW3MEHUTh BBEICHHBIC
JaHHBIC B CIIy4ae HEOOXOAMMOCTH.

OKpaH NOATBEPKICHUS CTaHAAPTOB.

Bynere nu BbI IpOBEPSITH BBEICHHDBIE

Konnenrparmuu? <Jla / Her>

AxTuBHBIE KnaBuIu: <YES>, <NO>

Onuus <J[a>. BHOBB MOSBIISIETCS 3KpaH KOHIICHTpAIUi CTaHAapPTOB.

DKpaH KOHIICHTPALUU CTaH/IapTOB

XXXxX=BBejeHHas KOHUEHTPALMs

[STD-##] Na xxxxx K xxxxx

Li xxxxx Ca xxxXxx

AxtuHbic knaBumu: <#>, <ENTER>, <ESC>

<ESC> ny1s1 Bo3BpaTa K S5KpaHaMm HOMEPOB CTaH/IApTOB

Haxate <ENTER> nns moarBepxiaeHuss BBoja wid Haxate <ESO st oTMEHBI BBOJA WU
WCIIONIB30BaTh U(POBBIE KIABUIIN <#> JJI1 BBOAA KOHIIEHTPAIUIl CTaHIapTOB

Onmuusa <Her>. B ciydae BpIOOpa CerMeHTaNbHOM KPHBOHM TMOSBISETCS CIEAYIONIMHA 3KpaH BBOJA
BTOpPOT'0 OTHOCUTENIBHOTO CTaHAapTa, TPeOyeMOoro Bo BpeMs CTaHJapTU3ALINU:

Your Mid Range Ref?

Enter Std. No

Hcnons3oBaTh 1u(pOBEIE KIABUIIH <#> Ui BBOJA TPEOYEMbIX CTaHIapPTOB.

Haxats <ESC> nns otmensl BBoja wuiau HaxaTh <ENTER> nns moaTBepskaeHHss BBOAA - BbI
MEepEeRIeTe K IIyHKTY 5.

B ciydae kBagpaTudHON KPUBOM BBI Cpa3y NeperieTe K MyHKTY 5.

Utor: Bo BpeMs myHKTOB 1-4 BBl yCTAaHOBWIIM MapaMeTpPhbl, HEOOXOMUMBIC Ui CO3JaHUS KPUBOU
KaIMOPOBKHU U TIEPEHAETE K UKy U3MEPEHUS 5.

5. LIUKJI UBMEPEHIH ITPU CO3JAHUU KPUBOJIMHENHOM KAJIMBPOBKU.

[lukn wu3MepeHMil CBsSI3aH C HW3MEPEHUSMU HMHTEHCUBHOCTH SMHCCHM YHUCTBIX M CTAHJAPTHBIX
pacTBopoB. TOYHOCTH CTaHAAPTOB BIUSET HA TOYHOCTH aHAJH3a MPo0.

[TosBnstOTCSL 3KpaHbl, COOTBETCTBYIOUIUE YHUCTOMY M3MEPEHUIO W OINEpallid YUCTKA B TMOPSJIKE,
HEOOXOAMMOM JIJIs ITUKJIa U3MEPEHUH.

IIpouecc uncToro usmepeHus

DKpaH YUCTOr0 U3MEPEHUS

[Tonaua yncToit mpoOsI

<ENT>

AxtuBHble knapumu: <ENTER>

<ESO> s mepexonia K 3KpaHy MEeHIO npod

3arpy3uTh 4ucThiil pacTBop U HaxkaTh <ENTER>. Iloka nmpubop m3MepsieT HHTEHCUBHOCTh SMHCCUU
YHCTOr0 PacTBOPA JJIsl BBIOPAHHBIX AJIEMEHTOB, TOPUT IKPAH OXKHJIAHHSL.

DOKpaH OXKUAAHUS

El = uzmepsiemslii sneMeHT

[Toxxany¥icra, IONOXKINTE. .....

Urenue ........ El

N3mepenne 3aHUMaeT NPUOTH3UTENBHO (5 CEK/3JEeMEHT + 7) CEKyHI.
ITocine 3TOro nepenguTe K MNpoLeaype O4UCTKA



[Ipoieaypa OUMCTKH BaxkHa IJI TOTO, YTOOBI BBIMBITH OCTATKH TOCIIETHEH MPOOBI U3 pacHbLIUTENs
U CMECHTENIbHOW KaMmepbl, uYTOObl H30eXkaTh 3arpsi3HeHHs crheayromeld mnpoObl. Bcenen 3a  moObiM
U3MEepEHHEeM UHTEHCUBHOCTH SMUCCUU OTOOpa)kaeTcs SKpaH OYHUCTKH.

DKpaH OYUCTKHU

[Togaya quCTUIITMPOBAHHON BOJIBI

Ounctka! <ENT>

AxTuBHbIe KnaBumun: <ENTER>

Ilocne 3aBeplieHHsT YMCTOTO M3MEPEHHUs NOSABISAETCS JKpaH 3arpy3Kd CTaHAAPTOB JUIs Havaia
CTaHJIAPTHOTO U3MEPEHUS U SKPaH OINEpallMi OYUCTKU B TIOPSAKE, HEOOXOIMMOM JJIs IIUKIIAa U3MEPEHUH.

DKpaH 3arpy3Ku CTaHAapTOB

3arpy3uTh CTaHAapT: #

pacteop <ENT>

Axtupuble knapumm: <ENTER>, <ESC>

<ESC> nnst BO3Bpata K 3KpaHy Mojadyu YUCTOr0 pacTBOpa

3arpy3uth cTaHmapTHBIM pacTBOp M HaxmMuTe <ENTER>. Dkpan oxugaHus OyJeT ropeTh BO Bpems
M3MEpEeHUsT MHTEHCHMBHOCTM pacTBOpa CTaHAapTa JUis BBIOPAaHHOTO »dleMeHTa. VI3MepeHHE 3aHUMaeT
npuOIU3UTENLHO 5 cek/aneMeHT + 7 cekyHJ. UucTka J0KHA MPOBOIUTHCS TaK, KaK OMHCAHO B AKpaHaX
MEHIO OYMCTKH, HAYUIMX 33 WU3MEPEHHEM HWHTEHCHBHOCTH ASMHUCCUU. BBl BepHeTech Ha 3KpaH 3arpy3ku
CTaHIIAPTOB JJisl cjieayiouiero usMmepeHus. Tak OyneT MNpoJoDKaThCs OO0 KOHLA M3MEPEHHH Bcex
CTaHJIapTOB.

Bcenen 3a okoHUaHuMEM H3MEpEHUM BCEX CTAaHAAPTOB MOSBISETCS AKPAaH COXpPAHEHHs] KPUBOW JUIs
COXpaHEHUs CO3JaHHOU KPUBOM.

DKpaH COXpaHEHHUs KPUBOU

CoxpaHHTb TaHHYIO KPUBYIO?

<Jla / Her>

AxTuBHble Kinapumu: <J[a>, <Her>

Onmus <Her>. IlosBnsiercss SKpaH NpPOBEpKH KadHMOPOBKH, TIJe MOXHO pacredaraTb TaOIHIly
MIPOBEPKHU KaTUOPOBKU JIJIsl IPOBEPKH KPUBOH.

DKpaH MPOBEPKU KATHOPOBKH

Pacniewarats Bairy tabiuity

MIPOBEPKH KATMOPOBKHU?

AxTuBHbIe Knapumu: <J[a>, <Her>

Ommusa <Het> - mepeBo/1 Ha SKpaH MEHIO TPOO ¥ IPUOOP TOTOB K aHAIIM3Y IPOO.

6. [TPOLHECC USMEPEHUA ITPOBLI.

Bcnen 3a BeinonHeHHEM CTaHIAPTU3ALMH MIEpERaUTE B SKpaH MEHIO IPOOLI.

DKpaH MEHIO POOBI

1. SAMPLES 2. RAPID 3. VIEW

4. PRINT 5. NORM 6. SAVE

AxTuBHBIC KnaBumm: <#>, <ESC> mig BeIxona

Haxatp <2> nst BbIOOpa NPOAOIDKUTENBHOTO H3MepeHHst mpoObl. OToOpaskaeTcs SKpaH ObICTpOi
o/1auu mpoo.

OKpaH OBICTPOH Mmogaun mpood

[Tomaua mpoOs1!!

<ENT>

AxTuBHBIE KnaBumu: <ENT>

<ESC> nuis Bo3Bpara K 3KpaHy MEHIO Ipo0

3arpy3uth pactBop mpoObl u Haxkatb <ENTER>. Iloka mpubop u3mepsieT MHTEHCUBHOCTh IMHCCHHU
pacTBopa MpoObI I BRIOPAHHBIX JIEMEHTOB, TOPUT SKPAH OXKHIAHUS.

N3mepenue 3aHuMaeT npuOIn3uTeNbHO (Scek/3MeMeHT + 7) CeKyHI.

Konnentpamnust wu3mepsieMoil mpoObl OOHOBISIETCSI ¥ TOKAa3bIBaeTCA Ha OKpaHe OBICTPOro
MIPOCMOTpA.
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uuu = eIMHMIIA; XXXX = KOHIICHTPAIUS

Conc uuu Na xxxx K xxxx

Lixxxx Ca xxxx

<ESC> nuis Bo3Bpata K 3KpaHy MEHIO po0



1.3. OnpeneneHre Makpo ¥ MHKPOJIEMEHTOB B PACTEHHSIX aTOMHO-a0COPOITMOHHBIM METOZIOM

Meton atomHo-abcopOimonHoi crnekTpodoromerpun (AAC) OCHOBaH Ha SIBIICHUU CEJIICKTHBHOTO
HoTJIONICHUsT  (a0COpOIMKM) PE30HAHCHOTO W3JIYYCHHs ONPEACSIeMOro  JJIEMEHTa AaTOMHBIM — ITapoM
UccreyeMoro Bemniectsa. [IpuHIMT MeToa MILTIOCTPUPYET PUCYHOK 3.

[IpeBpaieHre aHaaM3UPyeMOl TPOOBI W3 JKUAKOrO (WJIM TBEPIOr0) COCTOSIHUST B aTOMHBIA Tap
IPOUCXOMUT B aromusarope. [lap BBOOUTCS B aHATUTHYECKYIO 30HY aTOMH3AToOpa, IMPOCBEYUBAEMYIO
VCTOYHUKOM M3JTYYCHUS C TMHEHYIATHIM CIICKTPOM H3y4aeMOro JJIEMEHTA.

Pucynoxk 3. IIpuHuunuansHas cxema arToMHO-a0COpOLIMOHHOTO creKTpodoToMeTpa:

l - HUCTOYHUK pPE3OHAHCHOIO W3IyuYeHUs; 2 — aToMu3arop; 3 - aHauuTHuYeckas dama; 4 —
MOHOXpOMATop; 1 — POTOYMHOXKHTENb; 6 — YCHUIIUTENb;

7 - perucTpupymoliee yCTpoucTBo; 8 — mpooa.

3aKOH AaTOMHOIO IOMVIOLIEHMs AaHAJIOTMYEH 3aKOHY CBETOINOMVIOIICHHS B  MOJIEKYJISPHOM
CHEKTPO(OTOMETPUU M XaPAKTEPU3YETCs] AKCIOHEHLMAIbHBIM YOBIBAHUEM HHTEHCHBHOCTH IPOXOSIIETO
U3JIy4EeHUs B 3aBUCHUMOCTH OT JUIMHBI IOMVIOLIAIOIIErO C€JI0sS aTOMHOrO napa (JUIMHBI aToOMHU3aTopa) M
KOHLICHTpAllMM aTOMOB OIIPEAEISEMOro »3JeMEHTa c. B omnpenereHHOM MHTEpBale KOHLEHTpALUH,
3aBUCALIEM OT XapakTepa OINpeiesieMOro 3JI€MEHTa U CBOMCTB HMCTOYHHMKA PE30HAHCHOIO W3JIyYeHUs,
MOTJIONICHHE U3ITyUeHUsI aTOMaMHU MOIYMHseTCs 3aKkoHy byrepa-JlamGepra-bepa:

[=Iv10-klc mmm Ig(Iv / I)=klc,

rae | - MHTEeHCUBHOCTh M3JIy4€HHs I0CIE B3aUMOJEHUCTBUS C aToMaMM (IIOCiie IPOXOXKJEHUS depes
aToMM3arop); Iv - HMHTEHCHMBHOCTb W3IY4YEHHsS A0 B3aUMOAEHCTBMsS | - [UIMHA MOMVIOIIAIOLIErO CJOs
aTOMHOro mnapa: & - aTOMHBIA KOI((UIMEHT TOIJIOMIEHUS, 3aBUCALIMA OT JUIMHBI BOJHBI W JIMHUU
norsomenus. Benuwuuny lg(Iv / 1) Ha3pIBaroT aTOMHBIM TIOTJIOIMICHHMEM A, OHa aHAJOTMYHA ONTUYECKON
IUIOTHOCTH B MOJIEKYJSIPHOW cHekTpodoToMeTpuu. VYKazaHHash 3aBUCUMOCTb SIBISIETCS TPAKTHYECKOU
OCHOBOI aTOMHO0-a0COpPOITMOHHOTO METO/Ia aHATN3a.

PaccmoTpuMm  oTAenbpHBIE Y376l A@TOMHO-aOCOPOIMOHHOTO  CHekTpodoromMerpa HM HX pOlb B
(OopMHPOBAaHUY AHAIUTHUYECKOTO CUTHAJIA.

Hcrtounuk wn3mydenus. Haubosee pacnpocTpaHEHHBIM HCTOYHMKOM PE30HAHCHOTO M3JIYYEHHUS JUIs
AAC sgBnsercd ammna ¢ MHOJBIM KaTOAOM, M3TOTOBJIEHHBIM U3 ONpPENEIsieMOro MeTajula WM €ro CIijaBa.
CriexTp JamMmbl CONEPXKUT JIMHUM METajula KarojJa M 3aroNHAIOUIEr0o JIaMIy Tasa, OOBIYHO HEOHa.
BaxnelmuM (pakTopoM, BIHAIOLIMM HAa TOYHOCTh M YYBCTBUTEIBHOCTH aHAIN3a, SIBJISIETCS CTAOMIIBHOCTh
u3nydeHuss Jsammnel. OHa ompenensieTcss KOHCTPYKTHBHBIMH —OCOOCHHOCTSIMH W WHAWBUAYAJIbHBIMU
CBOMCTBAMH JIaMIIbl, @ TAKXK€E 3aBUCUT OT KadecTBa paOOThl HCTOYHHUKA TUTAHUS.

Kpome namm c¢ monmsIM KaroloM, B NPAaKTUKE aTOMHO-aOCOpPOIMOHHOTO aHajin3a MPUMEHSIOT
BBICOKOYACTOTHBIE 0€33JIEKTPOJHBIE JIAMIIbI, MPEACTaBIAIONME COOOH KBAPLEBBIM MM CTEKJISHHBIN
0armoH (IIapuK), B KOTOPBIH BBEICHBI COOTBETCTBYIOIMIMN METaJT (WM €r0 COSIMHEHUE) W MHEPTHBIN ras,
NOJ/IEP)KUBAIONIMKA  pa3ps] B Jamie. BbICOKOUacTOTHbIE JaMIlbl HaumOoJiee YacTO HCHONb3YIOT JUIs
ONpPENENEHUS] TEX OHIEMEHTOB, JUIsI KOTOPBIX Jammbl C TMOJBIM KaToOJOM HE OTJIMYAIOTCS BBICOKOM
CTaOMJIBHOCTBIO U HAaJIEXKHOCTBIO B paboTe. JTO - MBILIbSIK, CypbMa, BUCMYT, CEJIEH, TELTYP.

Atomuzarop. B AAC cy1iecTByOT BapHaHThl INIAMEHHBIX U 3JIEKTPOTEPMUYECKUX aTOMH3aTOPOB.

B npakTtuke ananm3a HamOoliblliee PacHpOCTPaHEHHE MONYYMIIM IUIAMEHHbIE aTOMHU3aToOpbl. B HHMX
AQHAJIMTUYECKOW 30HOM CIIy’)KMT YYacCTOK HEIOCPEICTBEHHO HAaJl Ta30BOM TOPEJIKOM, Yepe3 KOTOPBIM
IIPOXOIUT JIyd OT HUCTOYHHMKA H3iydyeHHs. OOBIYHO pacTBOp pACHBUIAIOT MOTOKOM TIa3a U PaBHOMEPHO
BBOIAT B IUIaMs B BHUJE adpo30Jisd, PEruCTpUpys yCTaHOBHUBIIEecs 3HadeHue abcopObumu. Hawubonee
3(QPEKTUBHBIM CIIOCOOOM aTOMHU3ALMM SIBJISETCS IUIaMs alleTWIEH - BO3IyX. OTa CMECh HCIOJb3yeTCs HpU
ompenesie"HUM OONBIIMHCTBA 3JEMEHTOB, HE OOpa3yIOIIMX TEPMOCTOMKHMX OKHCIOB. /[l s1eMeHTOB,
CKJIOHHBIX K OOpa30BaHUIO TEPMOCTOMKHMX OKHCJIOB M TPYIHOAMCCOLUUPYEMBIX KOMIUIEKCOB (QIOMUHHM,
KPEMHMH, TUTAaH, MOJIMOAECH U HEKOTOpBIE APYTHe) CIelyeT MCIONb30BaTh CMECh 3aKUCh a30Ta (B KayecTBE
ra3a - OKHCIIUTENs) - alleTWIeH - BO3/AyX, KOTOpasl MO3BOJSET MOITYYUTh HauOojee BBICOKOTEMIIEPATYpPHOE
ams.

Onextporepmuueckumu atomuzatopmu (OTA) cayxaT medu cOnpoTUBICHUS - TPYOKH, THUIJIH,
CTEpKHHM, HUTU U3 TyromiaaBkoro Mmarepuana, K OTA orTHocuTCcs .M BapuaHT THAPUAHON TEXHUKH, B
KOTOpPOM KBapleByl0 TpyOKy HarpeBaroT auekTporeybto. Bo Bcex Tumax OTA oCymIEeCTBISIIOT MOJTHOE
UMIYJIbCHOE MCIApEHUE aHAIM3HPYEMBbIX MHUKponpoO. Ilapel mpoObl mepeHocsTcs yepe3 MPOCBEYUBAEMYIO



MOJIOCTh TPYOKM WIIM 30HY HaJ TeJOM HarpeBa 3a cyeT AU(Qy3uH, KOHBEKIIMH WJIH C TMOMOIIBI0 MOTOKA
uHepTtHOoro rasa. IIpumenenue OTA 1O3BOJSET MOBBICUTH YYBCTBUTEIBHOCTh M Mpeiesl OOHapyXeHHs
2JIEMEHTOB Ha 1-2 mopsiika Mo cpaBHEHUIO ¢ miaMeHHbIMU aTommu3aTopamu (0,001 - 0,0001 mkr/cm3).

Monoxpomatop. B AAC MOHOXpOMATOp BBIIENSAET PE30HAHCHYIO AHATUTHUYECKYIO JIMHHIO U B
OONBIION CTENEeHU OTHENIeT €€ OT MOJEKYJISPHBIX CIEKTPOB U CIUIOMIHOTO (hOHA, H3ITydaeMbIX
aToMHu3aropaMH. B COBpEMEHHBIX  aTOMHO-aOCOPOIMOHHBIX  CIEKTPOPOTOMETpPaxX  HCIOJIB3YIOTCS
MOHOXPOMATOpPHI, MO3BOJISIONINE BBIJICTATh CIEKTPaIbHYIO Tojiocy mupuHon 0,2-2 HM B uHTepBaje ot 190
10 850 HM.

[IpuemHoe u peructpupyioniee ycTpoiictBo. B kadecTBe JeTeKTOpa H3IMy4YeHHsI HCIOIb3YIOT
¢dorosnexktponnsie ymMHOXHTenn - DPIY. dDororok ¢ DPIY mociae ycuwieHus U JorapuGMupoOBaHHS
MOCTYMaeT Ha perucTpupymomniee ycTpoiictBo. CoBpeMeHHbIE aTOMHO-a0COPOIIMOHHBIE CHEKTPOPOTOMETPHI
ocHamieHbl U(POBON MHAUKanWeH, mudponedarsio U OBM, 9TO MO3BONSET MONYyYaTh pPE3yIbTaThl B
€AMHUIIAX KOHIICHTpAIlMK, HWHTETPUPOBATh AHAIMTU YECKUH CHUTHAN 3a OMNPEACNICHHBIH MPOMEXKYTOK
BpPEMEHH M BbIIaBaTh €r0 CPE/IHEE 3HAUCHHE, IPOBOIUTH CTATUCTHUECKYIO 00pabOTKy pe3yIbTaToB.

[Tomexwu, BIUSIIOIIME HA PE3YJIbTATHl AaTOMHO-a0COpOIIMOHHOrO aHanu3a. (MeTonbl uX y4dera)

[Tomexu, BO3HMKAIOIIME B XOJE€ AaTOMHO-aOCOPOMHMOHHOIO aHalM3a IOYB M PACTCHHHA, MOXKHO
MOJPa3AeTUTh HA MATh TPYIIIL:

1) ciekTpanbHbIE TOMEXH;

2) ¢poHOBBIEC TTOMEXH (HECEIIEKTHBHOE TIOTJIOIICHUE);

3) HOHU3ALIMOHHBIE TTOMEXH;

4) momexu u3-3a pa3ianuuil (U3NMYECKUX CBOWCTB PACTBOPOB;

5) XMMHUYECKHE TOMEXH.

CriekTpasibHble TTOMEXH OOYCIIOBJICHBI SIBJICHHEM IOTJIONICHHSI W3JTyYeHHUs HE TOJBKO PE30HAHCHOMN
JMHUEH OIpeNesieMoro JJIEMEHTa, HO W aTOMaMH JPYIMX JJIEMEHTOB C ONU3KOM 1muHOM BoiHBEL Ilo
CPaBHEHHMIO C ASMHCCHOHHBIM CHEKTpajJbHbIM METOJOM B aTOM HO-a0COpPOIIMOHHOM aHaliu3€ B3aHMMHOE
HaJI0KEHHE CIIEKTPAJIbHBIX JIMHUN JIEMEHTOB JJOCTATOYHO MAJIO.

HecenexTuBHOE TOTIIONIEHUE U3TY4YEHHUS BO3HHUKAET B PE3yJbTaTe CBETOPACCESHHS, MOJIEKYJISIPHOTO
MOTJIONIEHU, a Takxke moryomeHus miaameHem uinu JTA. CeropaccessHUE M MOJIEKYJISIPHOE IIOTJIOIIEHUE
MPOUCXOAST TPH HEMOJIHOM aTOMH3alMd MpPOObl U BBI3BIBAIOTCS MOSBICHHEM B aHAJIUTHYECKOH 30HE
TBEP/BIX YaCTHII U MOJIEKYJ OCHOBHOro BemiecTBa mpoObl. CoOcTBeHHOe m3nyueHne DTA mmeer crekTp
YEpHOTo TeJa, JAJIs IUIAMEHU XapaKTepPHO U3IyUYeHHE CO CTPYKTYPOil MOJIEKYJISIPHOTO CIIEKTpa.

Jlnst ydera CHEKTpaJbHBIX MOMEX M HECEJIEKTUBHOIO TMOTJIOUICHUS MPUMEHSIOT TaK Ha3bIBaeMbIU
koppektop (ona. B kadectBe KoppekTopa (¢GoOHA OOBIYHO MCHOJB3YIOT OINTHYECKYIO CXEMYy CO
BCIIOMOTaTeJIbHBIM MCTOYHHMKOM CIUIOIIHOIO CIIEKTpa - JEWTEepUeBOW Jiammnoi. B mociienHee necsatuieTue
IIUPOKOE PACTIPOCTPAHEHHE TMONYYHWJI METOH KOppeKiuu ¢GoHa, OCHOBaHHBIM Ha 3(dexre paciieruieHus
CTHEKTPAJIbHBIX TUHUI B MarHuTHOM 1ojie (3pdexr 3eemana).

HNoHuzanioHHble  MOMEXM  BBI3BAHBl  CHIDKEHHEM  KOJNMYECTBA  HEUTpaJbHBIX AaTOMOB B
AQHAJIMTUYECKOW 30HE aToMu3aTopa B pe3yJibTaTe MPEBpAlICHUS UX B IOJOXKUTEIBHO 3apsyKEHHBIC HOHBI
moJ JeicTBUEeM TeMmIepaTyphl IlaMeHH. B 3ToM ciyyae HMHTEHCHMBHOCTH IOTJIOMICHHUS PE30HAHCHOTO
U3JIyYEHUs CYIIECTBEHHO yMeHbIlaeTcs. JlaHHBINA BHUJl IOMEX MMEET MECTO IIPU ONpPEACIECHUHN SJIEMEHTOB C
HU3KUMH TOTEHIIMAJaMH HWOHW3alUMU (IIeJIOYHBIE U UIeJIOUHO3EMelNIbHbIe 3JieMeHThl). KoHTpomupoBath
MOHM3AIMIO B TUIAMEHH MOXHO MyTeM J00aBJeHHS K pacTBopaM Npod W CTaHAApTOB HU30BITKA JIETKO
HOHU3UPYEMBIX 371eMEeHTOB. OOBIUHO B KayeCTBE MOHU3ALMOHHOrO Oydepa HCIONB3YIOT PAcTBOPHI coliel
Le3Us, JINTUS U KaJIUsL.

[Tomexun, BO3HHKAWOIIME W3-3a pa3IHUUid  (U3UYECKUX  CBOWCTB  pAcTBOPOB  (BSI3KOCTH,
MOBEPXHOCTHOTO HATSHKCHHSI W JIp.), MOXHO KOHTPOJH "pOBaTh, MAaKCHMalbHO CcOJMKas COCTaB
(comepxaHue cosied, KOHLUEHTpalusi pacTBOPUTENIEH) pacTBOPOB Mpod U cTaHaapToB. IIpu HEBO3ZMOXKHOCTH
HUBEIUPOBATh PA3IUYUs B COCTABaX CIEAYEeT HCIOIb30BaTh METO T00ABOK.

XUMUYEeCKHEe TIOMeXU OOYCJIOBIEHbl MPUCYTCTBHEM TPYAHO JUCCOUUUPYEMBIX COEAMHEHUMN
OTIPEJEIISIEMOr0 JIEMEHTAa B AHAJIMTUYECKON 30HE aToMu3aluu. B psge ciydyaeB Takue COECIWHEHUS MOTYT
00pa30BBIBATHCS HEMOCPEJICTBEHHO B IUIAaMEHH IpPH PACIBUIEHHH B HETrO aHaJIM3upyeMoro pactsopa. B
pe3yibTaTe CHHXKAETCS KOJMYECTBO CBOOOIHBIX AaTOMOB, CIOCOOHBIX K TIOIJIOIIEHUIO PE30HAHCHOIO
W3IIydeHusl. TUMWYHBIM TIPOSBICHHEM XUMUYECKUX TIIOMEX SBIISETCS CHWDKEHHE alOcopOnuu mpu
OTpe/IeTICHNH B TOYBE IIETOYHO3EMENbHBIX 3JEMEHTOB B NpUCYTCTBUU ¢ocdopa, KpeMHHS, aTIOMUHUS.
JpyruM npuMepoM IOMEX TaKOro pojia CIY>KUT yMEHbIIEHHWE CUTHajla MOIJIOMIEHHS MpU ONpelesIeHUN
ATIOMUHHYSL, MONTMO/ICHA, BAaHAAMS U Jp. B pe3yJbTaTe 00pa30oBaHUs yCTONUMUBBIX OKUCIIOB.



YcTpaHuTh BAMSHUE XUMUYECKUX MTOMEX MOXKHO JIBYMS ITyTSAMMU:

1) wucnonp30BaThb BBICOKOTEMIIEpATYpPHOE IUIaMs, OHHEPrHsl KOTOPOro JOCTaTOYHO BBICOKA U
croco0OHa pa3pylIUThs MHOTHE YCTONYMBBIE COEAMHEHUS U aTOMU3UPOBATH MPOOy;

2) no0aBisATh K pacTBOpaM MpoO W CTaHAAPTOB MACKHUPYIOIIHME BEIIECTBA, KOTOPHIE PEarupyroT C
MENIAIOIIUMU SJIEMEHTAMH U CHUMAIOT BO3MOXKHBIE XUMUYECKHE TTIOMEXH.

[Ipumepom ciyxUT pgoOaBieHHE K pacTBopaMm (IpyM aHalIM3€ I04YB, PACTEHWM, BOJA) JIAHTAHA,
KOTOpBII TpU ONpeAeNCHUU Kallbliks, MarHus, CTPOHLUSA M Oapusi yCTpaHSeT J¢ MPEeMHpYIOIlee BIHSHUE
¢dochopa, kpemHust U amroMuHUA. [103BONSET CHU3UTH XMMHUYECKHE MOMEXU M TOJHAs WACHTH(HKAIUS 10
COCTaBy pacTBOPOB MPOO U CTAHIAPTOB.

ATOMHO-a0COpPOIIMOHHBI ~ METOA  OTIMYAETCS OT TPAAWIMOHHBIX  AHAJIMTHYECKAX  METONOB
OPOCTOTOM  BBIMIOJIHEHUS AaHAIM3a M BBICOKOM Mpou3BoAMTENbHOCTHIO. OH obecrieynBaeT mpezen
obHapyxenuss MHorux osnmemeHToB (,1-0,01 mxr/cm3 (c aroMm3ammeld B IUITaMEHH) M HHUXKE, 4YTO B
OOJNBIIMHCTBE CJIy4aeB OKa3bIBAaeTCSl JIOCTAaTOYHBIM JJIsi TMPUMEHEHUS MeTola B IOYBEHHO -
arpOXMMHUYECKHUX UCCIIEOBAHUSIX. .

[TonroToBKa pacTUTENBHBIX MPOO ISl ONPEICICHUS TSKEIBIX METAIIOB

Criocob cyxoil MUHEpaau3allid OCHOBAH HA IOJHOM pa3NIOKEHUH OPraHWYEeCKUX BELIECTB IYyTEM
COKUTaHUS TPOO pacTeHuit B MyeIbHON TIeUn.

Xon ananmuza. B uamky wim turens OepyT HM3MeENbYCHHYIO HABECKY PaCTUTENbHOW MpoObl (Ipu
OIpe/IeTICHNH [MHKA, MEIW M MapraHiia — 2 r; KaJMus, CBUHIA, HUKEJSA, Xpoma U kobambra — 10 — 15 1),
B3BEIICHHYIO ¢ TOYHOCThIO He Oonee 0,01 r, mobapinsitoT 96%-i STHIIOBBIA CHOUPT U3 pacuera 5 cM3 cnupra
Ha | T cyXoro BemecTBa IpoObl, HAKPHIBAIOT YaCOBBIM CTEKJIOM M OCTaBIISIOT Ha 24 daca.

[TpoObl BBHICYHIMBAIOT M 3aTeM OOYTJIMBAIOT Ha AJEKTPOIUIUTE 0 MPEKpaIleHUs BBIJCICHUS JIbIMa,
HE JIOMyCKas BOCIUIAMEHEHUS. 3aTeM THUTJIH IOMEIAl0T B XOJIOJHYI0 MYy(QENbHYIO TedYb M, MOBBIIIAs €&
temnepatypy Ha 50 O0C kaxzaesie momyaca, AoBogaAT Ttemmepatypy neun g0 450 0C u mpomoskaroT
MUHEpanau3anuio B TeueHre 10 — 15 yacoB 10 ModyueHUs cepoit 3071bI.

OXJIaXIEHHYIO0 O KOMHATHOM TEeMIMepaTypbl 307y CMA4YMBAIOT IO KaruiiM a30THOM KuciaoTel (1:1),
BBIIAPUBAIOT HA BOJSHOW OaHe, MOMEMmAIOT B My(]enbHy0 medb, MToBoAsaT e€ Temmneparypy ao 300 0C u
BbIIEpKHUBAIOT 30 MUHYT. DTOT LUKI MOXET ObITh IMOBTOPEH HECKOJIBKO pa3 J0 MOJIy4YeHHs 30Jbl Oesoro
WJIH CTIETKA OKPAIIeHHOTo I[BeTa 06€3 00yTIIEHHBIX YaCTHII.

OAHOBpEMEHHO ¢ MpoOamMH B KaKJIOW CEpUH aHalIM3a MPOBOAMUTCA XOJOCTOM ONBIT: TUTENb (YallKa),
HE co/IepKalluii HABECOK, HO C JOOABJICHHEM TOTO K€ KOIUYECTBA PEAKTHBOB, YTO U B MPOOBI, Y4aCTBYET
BO BCEX orepanusix (00yriuBaHue, 030J€HUE, pACTBOPEHHUE, SKCTPAKITHS ).

Arnmapartypa, peaKTUBBI, MAaTEPHUAIIBI:

- BeChI JJabopaTopHbie ¢ MeTposorudeckumu xapaktepuctukamu ('OCT 24104);

- Mmy(epHas eYb WIH JIEKTPOIeYb COMPOTUBIICHUS KaMepHas 1abopaTopHas;

- anektporuuTka OsrroBas mo OCT 1419;

- OaHs BOJSHAS,

- turau Wik vamku kBapiesbie ('OCT 19908);

- CTEKJIa YaCOBBIC;

- MWIAHPBI MepHBIe 00beMoM Haa 10 u 50 cm3 ('OCT 1770);

- nunetka oovemoM Ha 1 cm3 mo 'OCTy 20292;

- ciupt ATIIIOBBIN pektudukroBanubiii (COCT 18300);

- kucnora azotHas ('OCT 11125. «oc.u»). pactBop B OuguctuiuimpoBanHoil Boje (1:1) mo o0bemy.

BanoBoe conep:kanne MUKpPO3JIEMEHTOB

MeTtoapl MPOOOMOATOTOBKH JIJIsl OMPEEICHHUS] BAJIOBOIO COACPIKAHHS MHKPOIIEMEHTOB OCHOBAHBI
Ha TIOJHOM Pa3JIoKEHUU MpoObl paCTeHU U IIepeBe/IeHUH €€ B pacTBOD.

Jlis pa3nokeHusl pacTeHU NPUMEHSIOT JBa METOJA: CyXO€ O30JICHHE W KHCIOTHOE CXKUTaHHE
(Mokpoe o3omeHue). OnucaHHBIH CHOCOO CYXOro O30JICHHS MCHOJB3YIOT [JIsi OIpPEACIICHHs JKele3a,
MapraHiia, IMHKa, Meau, KoOanabTa, HHUKENs, CBUHIA, Kaamus, xpoma. I[locie MOKporo o30i1eHHS KpoMme
Ha3BaHHBIX DJIEMEHTOB BO3MOXKHO ompejeeHne MoiubnaeHa. [lpu ucnonb3oBaHuHM  (POTOMETPUICCKUX
METOJIOB ONpEIEICHUS 301y U OCTaTOK OT MOKpOro cxkuranus mnpod oOpabateiBaror 0,3M pacTtBOpoM
COJITHOM KHCJIOTBI, 3aT€M MPMJIMBAIOT 5 cM3 3TOro ke pactBopa. TWUIIIM MOMENIaloT Ha BOJASHYIO OaHIO U
HarpeBaloT B TeueHue 30 mMuHyT. [lomydeHHBI pacTBOp MEPEHOCSAT Yepe3 BOPOHKY B TpaJyUpOBaHHBIC
npooupku oobemoMm 20 cm3. Turenb OOMBIBAIOT OMIMCTUIUIMPOBAHHOM BOJOW M JOBOMAT €K PacTBOP O
METKH.



Amnmapatypa, peakTUBbI, MaTepUAIbI:

- OaHs BoJsHas JabopaTopHasi;

- MWIHHIP MepHBIA 00beMoM 5 cm3 o 'OCTy 1770;

- MpoOUPKH ¢ NpUTepTHIMU NpoOkamMu oobeMoM 20 cm3 o 'OCTy 1770;

- kucnota consgHas mo ['OCTy 14261 «oc.u». pacTBOp B OMIMCTHIUIMPOBAHHOM BOJIE C MAaCCOBOM
noiaen 0,3M.

TexHuKa BBIOJIHEHHS U3MEPEHUI

[IpuroroBiieHne CTaHAAPTHBIX pacTBOpPOB. B KkauecTBe OCHOBHBIX CTaHJAPTHBIX PACTBOPOB
UCTOJNB3YIOT TOCyJapcTBeHHble cTaHgapTHeie oOpasubl (['CO) ¢ rapaHTHMpOBaHHON KOHIIEHTpaIUei
ANIEMEHTA MM KOMIUIEeKca 37eMeHToB -1000 Mkr/cm3.

BO3MOXXHO TNPUTOTOBICHHE CTAaHIAPTHBIX PACTBOPOB M3 OKHCIOB WM COJEH METauioB C
IIOCTOSIHHOM CTEXUOMETPHUEH.

[{uuk. MeToa OcHOBaH Ha M3MEPEHHUH TMOTJIOMIECHUS AJIEKTPOMAarHUTHOTO PE30HAHCHOTO H3ITYy4YECHHUS
CBOOOJTHBIMH aTOMaMH ITUHKA.

ConepkaHue IMHKAa B PA3lOKEHHBIX U TMEPEBEEHHBIX B PacTBOpP MpoOax pacTeHUM OMpenessioT
aTOMHO-a0COPOIIMOHHBIM METOAOM HANPSAMYIO B IJIAMEHU alleTHIICH-BO3/YX.

Hasecky 1,000 r wmeraquiM4eckoro IMHKa NOMENIAlOT B cTakaH BMecTUMOCThiO 100 cml wu
nobasmsitor 20 cm3 pactBopa aszotHor kucnotel (1 : 1). PacTBopuBmIMIiCS NHMHK KOJIWYECTBEHHO
HepeHocsIT B MepHyk koiby o0bemoMm 1000 cm3 u noBomsT 10 MeTKH 1%-bIM pacTBOPOM a30THOM
kucaoThl. [lomyyennsiii pactBop nmeeT koHreHTpanuto 1000 Mkr/cm3 1uHKa.

Mapranenr. MeTo OCHOBaH Ha U3MEPEHHM [MOIJIOMICHUS SJIEKTPOMArHUTHOIO PE30HAHCHOTO
U3IY4YeHUs] CBOOOAHBIMH aTOMaMH MapraHIia.

ConeprkaHue Mapratiia B pa3lIOKEHHBIX M MEepeBEICHHBIX B PacCTBOP MpoOax pacTeHHM OMpenesstoT
aTOMHO-a0COPOIIMOHHBIM METOZOM HANPSAMYIO B IIJITAMEHU alleTHIICH-BO3/YX.

Hagecky 4,388 r ceprokucioro maprania {MnSO4 ¢ 5H20) momemaroT B CTakaH BMECTHMOCTBIO
100 cm3, pacTBOPSIOT B OMIUCTUILTUPOBAHHONW BOJIE M 3aT€M KOJMUYECTBEHHO IMEPEHOCAT B MEPHYIO KONOY
ooremMom 1000 cm3. B konbOy mnpuiuBaroT npubmusutenasbHo 500 cm3 OMAMCTHIITUPOBAHHOW BOJBI,
N00aBISIFOT 82 cM3 KOHIIGHTPHUPOBAHHON COJNISIHOM KHUCJIOTHI U JIOBOJST JO METKH OWTUCTHIUTHPOBAHHOMN
Bozou. [TomydeHHsIi pacTBOp uMeeT KoHIeHTpanuio 1000 Mxr/cm3 maprasia.

Menb. MeTon OCHOBaH Ha M3MEPEHUM TMOIJIOLIEHUS SJIEKTPOMArHUTHOTO PE30HAHCHOTO H3IIy4YEHHS
CBOOOJITHBIMHM aTOMaMHU MEJIH.

ConepxaHue MeIM B Pa3IOXKEHHBIX M IMEPEBEJCHHBIX B PAacTBOp MPOOAaX PACTCHHN OMpEAeTsIoT
aTOMHO-a0COPOIIMOHHBIM METOJIOM HAaIPSIMYIO B IJIAMEHU alleTUIICH-BO3/YX.

Hagecky 3,798 r nutpata meau (Cu(NO3)2 « 3H20) nmomeniaioT B crakaH BMecTUMOCTBhIO 100 cMm3,
pPacTBOPSIOT B OMIMCTUIUIMPOBAHHOW BOJE M KOJWYECTBEHHO IMEPEHOCIT B MEpHYIO KonlOy odovemom 1000
cm3. loGasmsiror 30 cM pacTBopa a30THOM kucnoThl (1:1) u nqoBomar mo metku 1%-bIM pacTBOPOM a30THOM
KUCJIOTHI. [TomydeHHbIi pacTBOp MMeeT KoHIleHTparuio Meau- 1000 Mxr/cm3.

CBunenr. Meron OCHOBAaH HAa UW3MEPEHMHM TOTJIOLIEHUS AJIEKTPOMArHUTHOIO  PE30OHAHCHOIO
W3ITy4eHus: CBOOOTHBIMU aTOMaMU CBUHIIA.

ConepkaHue CBUHIIA B Pa3lIOXKCHHBIX W IMEPEBEACHHBIX B PACTBOP MPOOAaX PACTCHH OIMPENemsioT
aTOMHO-a0COPOIMOHHBIM METO/IOM HAIPSIMYIO B IJIAMEHU alleTUICH-BO3/IYyX.

HaBecky 1000 r MeTajmuMyeckoro CBUHIA IIOMELIAIOT B CTakaH BMecTUMocThio 100 cm3,
pactBopsitoT B 30 cMm3 a3zoTHOM KHCIOTHI (1:1) M KOJMYECTBEHHO IMEPEHOCAT B MEPHYI KOOy 00BEMOM
1000 cm3. MoBomar 1o MeTku 1%-bIM pacTBOpOM a30THOM KuCHOTHL. IlomyueHHBI pacTBOp HMMeEET
koHueHntparuio 1000 mxr/cMm' cBUHIIA.

Kangmuii. Metoq ocHOBaH Ha UM3MEPEHUU MOIVIOMICHUS 3JEKTPOMATHUTHOTO  PE30HAHCHOIO
W3ITy4eHus: CBOOOIHBIMH aTOMaMHU KaJIMUSl.

ConepkaHue KaaMusi B Pa3iOKEHHBIX M TEPEBEIEHHBIX B PACTBOP MPo0axX pPaCTEHHM OMpeneisioT
aTOMHO-a0COPOIMOHHBIM METO/IOM HAIPSIMYIO B INIAMEHU alleTUICH-BO3/IYX.

Hagecky 1,142 r okcuaa xaamus (CdO) momemaroT B ctakaH BMecTUMOCThIO 100 cMm3, pacTBOpSIOT
B 20 cm3 azotHoi kuciothl (1:1) ¥ KOTMYECTBEHHO MEPEHOCAT B MEpHYIO Konldy obvemom 1000 cm3.
HoBomar ob6bem 10 MeTku 1%-bIM pacTBOpOM a30THOM KHCIOTHL. [lomydeHHBIH pacTBOp HMeEeT
koHnentparuio 1000 mxr/cM3 kaaMus.

Hukens. MeTon OCHOBaH Ha U3MEPEHMM TMOTJIOLIEHUS AJIEKTPOMArHUTHOIO  PE30OHAHCHOIO
M3JIy9YeHUs] CBOOOTHBIMHU aTOMaMU HUKEJIS.

ConepkaHue HHKENS B Pa3jOXKEHHBIX W IMEPEBEJACHHBIX B PAcTBOp MpoOaxX pacTeHHid OIMpenessioT



aTOMHO-a0COPOIIMOHHBIM METOJIOM HAIPSMYIO B IJIAMEHU alleTUICH-BO3YX.

Hasecky 4,953 1 nutpara nukens (N(KO;):) momemaroT B cTakaH BMmecTuMocThio 100 cM',
pPacTBOPSIIOT B OMIMCTHIIMPOBAHHON BOJAE M KOJIMUYECTBEHHO IMEPEHOCAT B MEpHYyI0 Koinly oobemom 1000
cM", T0BOIAT 00beM 10 METKH 1%-bIM pacTBOPOM a30THOW KHMCIIOTHI.

KobGansT. MeTon ocHOBaH Ha U3MEPEHHUU TOIJIOMIEHUS AJIEKTPOMAarHUTHOTO PE30HAHCHOTO
U3JTy4YEHHUs] CBOOOHBIMU aTOMaMHU KOOaJbTa.

Conepkanue ko0anbTa B Pas3lIOKEHHBIX M MEPEBEIECHHBIX B PAacTBOpP MpoOax pacTeHU OMpenessioT
aTOMHO-a0COPOITMOHHBIM METOJIOM HAIPSAMYIO B IUITAMEHU alleTUICH-BO3/TYX.

Hagecky 4,769 cepnokucnoro kobanpra (CoSO4 « 7H20) nomemarT B cTakaH BMeCTUMOCThIO 100
CM', PacTBOPSIOT B OMIUCTHUTMPOBAHHON BOJE W KOJUYECTBEHHO IMEPEHOCSAT B MEPHYIO KOJIOYy 00BEeMOM
1000 cm3. oGanstor 50 cm3 a3otHOM KuCHOTHI (1:1) M TOBOAAT 10 METKH OMAMCTHIIIMPOBAHHOW BOIOM.
[Mony4ennsrii pactBop uMeeT kKoHeHTparuio 1000 Mxr/cm3 kobasbTa.

XKenezo. Hapecky 8,635 1 xene3zoammonuiiHbix kBacioB (FeNH4(SO4)2 x12H20) nmomemaror B
ctakaH BMectuMocThio 100 cM3, pactBopsitor B 50 cm3 8%-ro pacTBopa CepHOW KUCIOTHI, KOJIUYECTBEHHO
MEPEeHOCAT B MeEpHyr Kkoia0y oobemom 1000 cmM3 u JOBOJAT OO0 METKHM OMIMCTUIUTMPOBAHHON BOIOM.
[onmy4ennslii pactBop umeeT koHueHnTtpauio 1000 mxr/cm3 xenesa.

XpoM. MeTox OCHOBaH Ha M3MEPEHUHU MOIJIOIIEHUS 3JIEKTPOMATHUTHOIO PE30HAHCHOTO H3IYYECHHUS
CBOOOJTHBIMH aTOMaMHU XpOMa.

ConepkaHue Xpoma B pa3jOXKEHHBIX M IEPEBEJCHHBIX B PAacTBOpP MpoOax pacTeHUi OIMpenessioT
aTOMHO-a0COPOIIMOHHBIM METOJIOM HAIPSMYIO B IUITAMEHU alleTUICH-BO3/TYX.

Hasecky 3,734 1 xpomara kamusa (K2CrO4) mnomemaror B crakad BMecTHMOCThIO 100 cm3,
PacCTBOPSIIOT B OMIUCTHIUITMPOBAHHON BOJIE, KOJWYECTBEHHO TNEPEHOCAT B MEpHYK Koim0y obwsemom 1000
cM3 U J0BOIAT 10 METKM 1%-bIM pacTBOpOM COJSAHOM KUCHOTHL. llomydeHHBIE pacTBOp HMeET
koHuenTparuio 1000 mxr/cm3.

OCHOBHbIE CTaHJAPTHBIE PACTBOPHI XPaHAT B T€PMETHYHOW IMOCYyJEe W3 CTEKJIa WJIH MOJUITUIICHA
BBICOKOT'O JIABJICHHMSI Ha PACCESIHHOM CBeTy. ['apaHTUpOBAHHBIA CPOK XpaHEHHUsI OCHOBHBIX PacTBOpPOB - |
rof.

[IpomexkyTOuHBIE CTaHAAPTHBIE PACTBOPHI AJIEMEHTOB TOTOBAT IOCJIEA0BATEIBHBIM pa3z0aBiICHUEM
OoCcHOBHBIX pacTBOpoB B 10 m 100 pa3 1%-0if a30THOM KHCIOTOW. DTH PACTBOPBI XPAHAT B T€PMETHYHOH
nocyne He 6onee 1 rona.

CranmapTHble pacTBOPbl CpPaBHEHHUS TOTOBAT M3 MPOMEXKYTOUHBIX PACTBOPOB IyTeM pa30aBlieHUs
TEM K€ PacTBOPOM KHCIOTHI, Mpod. CopepiaHuEe THKENbIX METANIOB HE JIOJKHO BBIXOAMUTH 3a TPEJEIIb
CIICAYIOIINUX JTUAMa30HOB pabOYMX KOHIIGHTpAIWi: Uil JKeniesa, MuHKa ¥ Mapranna — 0,1-5; mis memu -
0,05-5; mns xpoma, Hukens u cBuHOA - 0,1-5; mna xagmus - 0,02-1 mkr/cm3. B pabounx muama3zoHax
HEO0OXOAMMO MMETh Mo 3-4 CTaHIapTHBIX pacTBopa cpaBHeHMs. CTaHAApTHBIE PACTBOPHI CPABHEHUS MOTYT
OBITh KaK CMEIIAHHBIMH, TaK ¥ MOHOZJIEMEHTHBIMH. PacTBOpBI C KOHIEHTpamwei metamuia otT 1 mo 10
MKTI/cM3 XpaHsT B TEPMETHYHOMN Tocyie He Oosiee 1 Mecsia, pacTBOpHI ¢ KOHIIEHTparueld MeHee 1 MKr/cm3
JOJKHBI OBITh CBEXKEITPUTOTOBIICHHBIMH.

B kauectBe HyneBoro cranaapta (OnaHK) HCTONB3YIOT 1%-bIif pacTBOp a30THOM WM COJISIHOMN
KHCIIOTHI, T.€. TOT PACTBOP, KOTOPBIA IPUMEHSLITU JIJIsl paCTBOPEHUS P00 U pa30aBIeHUS pacTBOPOB.

Arnmaparypa, peakTHBbI, MaTepUabl

1. TocymapcTBeHHbIE  CTaHAapTHBIE  00Opa3ipl  (CMEUIAaHHBIE WJIM  MOHODIIEMEHTHBIE) C
KOHIIEHTpaIruein kaxaoro aementa 1000 Mxr/cm3 wmu:

-IIMHK rpa”yiaupoBaHHbiil o [OCTy 4165;

-Maprasen cepHOKUCIbIN nsaTuBoAHbIA 110 ['OCTy 435-77;

-Meb a30THOKKcIas TpexBoaHas no ['OCTy;

-cBuHEI MeTandeckui mo TY 6-09-3523-74;

-kagmuid okcun o 'OCTy 11120-75;

-HUKEJb a30THOKUCIIBIN mecTuBoAHbIN o ['OCTy 4055-70;

-k00anbT cepHokuciblii o ['OCTy 4462-58;

-kanui xpomoBokucibii o 'OCTy 4220;

2. Kon6s1 mepubie 06bemom 1000cm3 o 'OCT 1770;

3. Crakansl 00beMoM 100 cMm3 o 'OCT 25336:

4. Kucnora azornast nmo 'OCT 11125 «oc. 4.» pactBop B OuaucTwiipoBanHoi Boje 1:1 mo
o0BeMy.

3. Kucnora azornas mo I'OCT 11125 «oc. 4.» pactBop B OMAMCTHIUIMPOBIHHOW BOJAE C



MaccoBoi mojeit 1%;

6. Kucnora consnas mo 'OCT 14261 «oc. 4.» pactBop B 0 W JUCTUIUTMPOBAHHOM BOJE C
MaccoBoi moneit 1%;
7. Kucnora cepnas no 'OCT 4204 «oc. 4.» UK «X. 4.» PacTBOpP B OUJIMCTUIUIMPOBAHHOU BOJIE

¢ MaccoBo gonen 8%.

[TpoBenenmne msmepenuii. IloaroToBky aTtoMHO-aOCOPOIIMOHHOTO criekTpodoTomMeTpa K pabore, ero
BKIIIOUEHUE U BBIBEJICHHWE Ha pPaOOUMi pPEXUM OCYLIECTBISIOT B COOTBETCTBUUM C HWHCTPYKIUSMHU IO
skcrutyaranui. Ocoboe BHUMaHHE CIEAYET YACIUThH BBIITOJHEHUIO TAKMX MOMEHTOB, KaK:

* yCTaHOBJIeHHE TpedyeMoil cuibl TOKa (HAa KaXIOW Jamme C TOJNbIM KaTOAOM YKa3aHbI
ONTUMAJIbHASI CUJIa TOKA U MAaKCHUMAJbHO JOMYCTHUMAasi) M MPOrpeB MCTOYHHKA PE30OHAHCHOTO H3JIyYCHUS HE
MeHee 30 MUH.;

* TOYHAas HACTpOWKa MOHOXpOMAaTopa Ha PE30HAHCHYIO JMHHMIO 110 MaKCUMyMYy H3JIy4YEHHs IpHU
MUHUMAJIBHOM IIMpUHE IIEIH, HO TMPOBEJACHHE H3MEPEHH TMpU PEKOMEHIAYEeMOW IIMpUHE IIeNH;
UCIOJIb3YIOT HauOosiee 4yBCTBUTEJIbHBIE JIMHUU TIOTJIOIEHUS AJIEMEHTOB CO CIIEAYIOIIMMHU JJIMHAMHU BOJIH:
nMHK -213,9 HM. xene30-248,3 HM, kagMmuii-228,8 HM, Hukenb-232,0 HM, cBuHeEIl - 283,3 HM. KOOaJbT -
240,7 um, mapranen - 278 uMm. meb - 324,8 uM, Xpom -357,9 HMm;

* IOCTMPOBKA MCTOYHUKOB PE30HAHCHOIO U (€Ciii KOPpEeKTOpoM (hoHa CIIy )KHUT JielTepueBas jlamma u
B CHEKTPO(OTOMETpPE OTCYTCTBYET PEKHM aBTOKOMIICHCAIINN ) HEPE30HAHCHOTO U3JTy4YCHUS;

* IOCTUPOBKA BBICOTHI TOPEJIKM M €€ IOJIOKEHUS OTHOCHUTEIBHO Jydya HMCTOYHUKA PE30HAHCHOTO
W3JIyYCHUS;

* eclli B COCTaB HMHCTPYKIUI MO OKCIUTyaTallud Mpudopa He BKIOYEHO «PyKOBOACTBO st
oreparopa» C ONTUMAJbHbIMU AHAJIUTUYECKUMHU IapaMeTpaMy OIpENEIeHUs] KaKJIOoro »3JIEMEHTa, TO
IOCTUPOBKY BBICOTHl TOPEIKM U COOTHOIICHHE AalleTUICH/BO3AYyX HEOOXOAMMO MPOBOAUTH BO BpeMs
MIPOrpeBa ropesIKd 10 MAaKCUMYMY a0COPOIIMH OJTHOTO U3 CTaHJIaPTHBIX PACTBOPOB

CpaBHEHUS,

* IIPOrPEB BKJIIOYEHHOM TOPEJIKM IIepe]l HadajloM W3MEpPEHUN C OJHOBPEMEHHOW €€ IIPOMBIBKOMU
OMIMCTIIIITUPOBAMHON BOJION B TEUCHHUE 5 MUH.;

Texnuka usmepeHuid. CHayajla pacnbUISIIOT B IUIaMs HYJIEBOM CTaHAapT (MpU 3KCTPAKLHOHHOM
KOHIIECHTPUPOBAHUU - €r0 SKCTPAKT) M YCTaHABJIMBAIOT MOKa3aHWs MpUOOpa Ha Hylb. 3aTeM B MOPSIKE
BO3pacTaHUs KOHIIGHTPAIUA W3MEPSIIOT a0COpOIMI0 CTaHAAPTHBIX PACTBOPOB CpaBHEHUS (WM HX
9KCTPaKTOB). B KOHIIE IpagyHMpOBKH OTMEYAIOT IOJIOKEHHWE HYJIEBOM JIMHUU TPU PACHBUICHUU HYJIEBOTO
CTaHJapTa.

[locne oxoH4YaHMsI TpPagyWpOBKH TMpubopa B IUIaMsl PACHBUISIOT HUC-CIEAyEeMble pacTBOPBHI H
M3MEpPSIOT BEIUMYHUHY abcopOmmu (MPaKTHUECKH BO BCEX MOJETSX COBPEMEHHBIX aTOM HO-a0COPOIMOHHBIX
CHEeKTPOOTOMETPOB MPEILYCMOTPEH PEXKUM aBTO MO CTPOCHMS TPayHPOBOYHOrO rpaduka, YTO MO3BOJISET
MoNTy4aTh pe3ylbTaThl W3MEpPEHUH, Kak B BeIUYMHE aOCOpOIMU, TaK W B EJMHULAX KOHIICHTPAIIWH).
N3mepenue kakaoro pacTBopa IMPOBOAMUTCS HE MeHee NBYX pa3. s mpoBepku cTaOUIBHOCTH padOThI
npubopa depes kaxasie 10 - 15 usmepenuii uccneayeMpix mpod B TIaMsi BBOISIT HYJIEBOW CTaHAAPT M OJUH
W3 CTaHJIAPTHBIX PAcTBOPOB CpaBHEHMs. Ecium OOHapy>K€HO OTKIIOHEHHE OT IMEepPBOHAYAIBLHO IOJyYEHHBIX
3HAUEHUH BENIWYUHBI a0COpOIMU (WM KOHIIEHTPAIMH), TO TPaayHpPOBKY MPUOOpa MPOBOASIT 3aHOBO U
MOBTOPHO M3MepstoT nocneaaue 10-15 mpoo.

[Tpu mpsiMoM ompeneNeHNH B UCCIEIYyEMbIX pacTBOpaxX KaJMHs, CBHHIIA, HUKEIs, KOOAaIbTa U XpoMa
HE00X0IMMO 0053aTEIILHO TIPOBOJIUTH KOPPEKIIUIO (POHOBOTO MOTJIOIICHHS.

Oo6pabotka pe3ynbTaroB. I[lpym Hamumuuum B mnpuOOpe aBTOMATU3MPOBAHHOM CHUCTEMBI pacueTa
KOHIIEHTpAlMM [0 BeJIMYMHE aOcopOLMU pe3yibTaThl MOXKHO MOJYYUTh B €IMHUIAX KOHLEHTpauuu. llpu
py4yHOil 00paboTKe MAaHHBIX CTPOAT TpadUK 3aBUCUMOCTH BEJIMYMHBI abcopOnuu OT KoHueHTpauuu. Ilo
IpagyupoBOYHOMY TpauKy HAXOIAT KOHLIEHTPALMIO OIpPEIesieMOro MeTaljla B HCCIIEyeMOM pacTBOpeE
(1 B X0510CTOM MPOOE) U PACCUUTHIBAIOT €TI0 COZIepKaHKe B pode o Gpopmyiie

X=((Cx-CO)-V)/m

rie CX - KOHIIGHTpalus DJeMEeHTa B HCCIeAyeMOM pacTBope, MKr/cm3: C, - KOHIEHTparus
JJIeMEHTa B XOJIOCTOM mpole, MKr/cM-1; V - o0beM wHccieayeMoro pactBopa; T - HaBecka mpoOwl, T; X-
MaccoBast JI0oJisl ANIeMeHTa B pode, MiH-1 (MI/Kr).

3a OKOHYATENbHBIN pe3ylbTaT NPUHUMAIOT cpeAHee apupMEeTHUecKoe pe3yJbTaToB JIBYX
napajiebHbIX ONpeIeIeHUN.

Amnmapatypa, peakTUBbI, MaTepHATBI

1. AToMHO-aOCOpPOIIMOHHBINM  CHEKTPOPOTOMETp C IUIAMEHHBIM BapHaHTOM aTOMH3aTopa U



YKOMIUICEKTOBAHHBI HWCTOYHUKAMH PE30HAHCHOTO W3IYYCHHs >Kele3a, MapraHila, [WHKa, MEIH, KaaMmus,
CBUHIIA, KOOambTa, HUKENS M XpoMa (JaMIamMHu C TMOJBIM KaToIOM, 0€3 3JICKTPOMHBIMH pa3psIHBIMU
JaMIIaMH).

2. Komnpeccop BO3aylIHBIN, COOTBETCTBYIOUINI TpeOOBAaHUSAM TEXHUYECKOW MHCTPYKLUH JUIS
aTOMHO-a0COPOIIMOHHOr0 CIEKTPO(OTOMETPA, MITH CKAThIM BO3AyX B OAJUIOHAX.
3. AlneTniieH pacTBOPEHHBIN U ra3000pa3Hblii Texuuueckuid mo I'OCTy 2457 B 6amioHax.

Omnpenenenue coaepkaHus UHKA, MapraHia, kodanbTa B IOYBE aTOMHO-a0COPOIIMOHHBIM METOJIOM

MeToa OCHOBaH Ha W3BJICYEHMM COEIUHEHUI 3J€MEHTOB W3 IOYBBI M W3MEPEHUU MOIJIOLIECHUS
AJIEKTPOMArHUTHOTO PE30HAHCHOTO U3ITy4eHHUsl CBOOOIHBIMHM aTOMaMH IIMHKa, MapraHiia, KooanbTa.

ConepkaHue TMOJABIKHOTO IIMHKA, MapraHila, KoOajabTa B OOJBIIMHCTBE HCIIOJIB3YEMbIX BBITSKECK
OIPENETAIOT aTOMHO-a0COPOIIMOHHBIM METOIOM HANPSIMYIO B IIJITAMEHH alleTHIICH - BO3IyX.

IIpu ompenenenun nuHka B BbITSDKKE 1 M pactBopa KC1 m3-3a BBICOKOW KOHIIEHTpALMU COJIU
HapyIlIaeTcss HOpMajbHOE pacHblICHHE pacTBOpa M TopeHHe IutaMeHd. JIjig ycTpaHeHus: yKa3aHHOTO
SBJICHUSI HEOOXOIWMO TIpEABAPUTEIBHO DPa30aBUTh BBITSHKKY, HCIIONB30BaTh TPEXIIENEBYIO TOPENKYy Ha
aTOMHO-a0COpPOIIMOHHOM  CIEKTPO(OTOMETPE M YUUTHIBATH HE CEJNEKTUBHOE IIOTJIONICHHE C IOMOIIBIO
KoppekTopa ¢oHa.

MeTtoauka ompezesieHusl TOABIKHBIX COEIMHEHUN LWHKA, W3BJIEKAEMbIX M3 IOYBBHI alleTaTHO-
aMMOHUUHBIM ~ OydepHbiM pactBopoM ¢ pH 4,8 u mocieayommM aToMHO-aOCOpOIMOHHBIM U
(hoToMeTprUeCKHM THTH30HOBBIM OKOHYaHHEM YTBEpXKACHA B KauecTBe [ ocynapcTBeHHOro crangapra PO.

Metoauka omnpesesieHusl MOABMKHBIX COEAMHEHUN MapraHlia, W3BJIEKAEMbBIX M3 IIOYBBI all€TaTHO-
aMMOHUIHBIM OydepHpiM pactBopoM ¢ pH 4,8 (mo Kpymnckomy u AnekcanmpoBoii), a Ttakke 0,1 M
pactBopom 1/2 H2SO4 (mo [IleiiBe-Punbkucy) ©  MOCHEIYIOIIUM  aTOMHO-a0COPOIIMOHHBIM |
¢dboromerpuueckuM (¢ (HOpMaNbIOKCUMOM) OKOHYAHHMEM YTBEp)KIeHa B KauecTBe [ocyaapCTBEHHOIO
cranjapra PO.

IIpu ompenenennm wmapranna no Kpyrnckomy wu  AJleKCaHAPOBOM M3 KapOOHATHBIX TIOYB 10
CTaHAAPTU30BAHHOM MeTOoAMKEe Ha Kaxaple 10 cM3 MOYBEHHOM BBITSDKKH, KOHTPOJIBHOTO pacTBOpa U
PacTBOPOB CpaBHEHMSI JOOABJISIOT MO | Karjie HAChIIEHHOTO PACTBOPA XJIOPUCTOTO CTPOHIIHUS.

[IpuroroBieHrne HACBHIIEHHOTO pacTBOpa XJOpUCTOro cTpoHuus - 100 T CTpOHLMS XJIOPUCTOTO
mectuBoaHoro (mo 'OCT 4140) pactBopsitot nipu HarpeBanuu B 100 cM3 TUCTHILTHPOBAHHON BOJIBI.

ConepxaHue TOABMKHOTO KOOallbTa B HCIOJIB3YEMBIX BBITSIKKAX MOXKHO OINPEAEISITh aTOMHO-
a0COpOIMOHHBIM METOZOM HAaNpsIMyI0 B IUIAMEHU aleTH/IeH - Bo3ayX. OJHAKoO C IeNbi0 TOBBIIIEHUS
YYBCTBUTEIBHOCTH OIpPEAEICHUS] M YCTPAHEHWS MEILAIOLIEr0 BIMSHMS MaTpHULBl MPEJBAPUTEIBHO
MPOBOJAT 3KCTPAKIMOHHOE KOHIEHTPUPOBAHUE dyeMeHTa. Jljig MoMydeHuss YCTONYMBOIO KOMILJIEKCa
KoOanpTa Hambosiee YacTO HCHONB3YIOT 2-HUTPO30-1 -HATON, SKCTPAarupyroT COCIUHEHHE H30-aMUJIOBBIM
3¢UpPOM YKCYCHOM KHCJOTHI M B OKCTpPaKTe IPOBOAT OMpeeicHrue KoOambTa aTOMHO-a0COpPOIMOHHBIM
METOJIOM.

MeTtoauka omnpeneneHus MOABMKHBIX COEIMHEHUN KoOallbTa, M3BJIEKAaEMbIX W3 TOYBBI alleTaTHO-
aMMOHMIHBIM OydepHbiM pactBopoMm ¢ pH 4,8 (mo Kpymnckomy u AnekcanapoBoif), a Takke 1 M
pactBopoM a3oTHOM KuCIOTHl (1m0 IleiiBe-PuHBKHCY) M TOCIEIyIONIMM aTOMHO-aOCOPOIIMOHHBIM U
¢dboromerpuueckum (¢ HHTpPO30-P-compto u ¢ 1 -(2-mupummnaso)-2-vadronom (ITAH) okoHuaHueM)
yTBEpKIeHa B KauecTBe ['ocynapcTBeHHoro cranaapra PO.

B cranmapTHO MeTOAMKE SKCTPAaKLMOHHO-aTOMHO-aOCOpOLIMOHHOE —omnpezeneHue Kobanbra B
BBITSDKKE U3 MO4BBI 0 KpyrickoMy u AjieKkcaHApOBOM NPOBOIAT TaK ke, KaK U MEJIH.

B Beisbkke w3 nouBbl 10 [leiiBe-PuHBKMCY cTaHgapTHas METOAMKA IIPELyCMaTpUBaET
AKCTPAKIIMOHHO-aTOMHO-a0COPOITMOHHOE ~ OMpeJeieHHe KOoOaJbTa C HUCIOJb30BaHHEM 2-HUTPO30-1 -
HadToNA.

Xon aHanusa

25 cM3 BBITSDKKM W3 IIOYBBI WJIM CTaHJAPTHOIO pPAacTBOpPA CPAaBHEHBI: IOMEIIAIOT B JEJIUTEIBHYIO
BopoHKY o0beMoMm 100 cm3, mobaBisroT 25 cM3 MacKHpYIOUIEro pacTBopa U 2 cM3 pacTBopa 2-HUTPO30-1-
HadTona. [locme moOaBieHMs KaXIOrO peareHTa COIEPKUMOE BOPOHKHM TIIATEIBHO IE€PEeMELINBAIOT.
BopoHky ¢ comepXuMBIM OCTaBISAOT Ha 1,5 4. 3arem nmobGaBisitoT 5 cM3 m3oamumianerara ¥ B TedeHHe |
MHUH PHEpPru4HO BCTpsxuBawoT. [locne pasnenenus (a3 BOAHBIM HIKHHUM clol OTOpachIBalOT, a SKCTPAKT
CJIMBAIOT B MPOOUPKY C MPUTEPTON MPOOKOH.

PeaktuBsl

1. Mackupytonuii pacTBop TOTOBSIT B JI€Hb MPOBEJACHUs aHanu3a. B mepHyto konlOy od0vemom 1000
cm3 nomemaror 400 cM3 40%-ro pactBopa aumoHHOkucioro Hatpus, 400 cm3 40%-ro pactBOpa



YKCyCHOKHCOro HaTpus U 40 cM5 KOHIIEHTPHUPOBAHHOTO pacTBopa mepekucu Bogopona. OOveM 10 MeTKU
JIOBOJISIT TUCTUJLTUPOBAHHON BOJION.

2. CraHzmapTHBIC PAacTBOPBI CpaBHEHHUs KoOanbTa ¢ comepxkanueM snementa 0,1-5 mxr B 1 cm3. s
npuroToBieHus: ucnonb3yoT ['CO ¢ copepkanuem kobanbra 1 Mr/cMm3 mimm kobansT cepHokucisii (IOCT
4462);

3. 2-mmrposo-l-mHaptomn MPTY 6-09-5829, «u.ma.», pacTBOp B IUCTHUIMPOBAHHOH BOJE C
MaccoBoit poneit 0,1 %;

4. Harpuii aumoHHOkMCcHbIM  Tpex3amemieHHelii ('OCT 3161, «u.g.a.»). pactBop B
JTMCTUWITMPOBAHHOM BOJIE ¢ MaccoBou noieit 40%;

5. Harpuit ykcycHokucasiii (I'OCT 199, «u.n.a.»), pacTBOp B IUCTHIIIIMPOBAHHOM BOJIE C MacCOBOM
noieit 40%:

6. ITepekucs Bomopoaa ('OCT 10929);

7. N30amMuIIoBBIN 2hup YKCycHOU KUCIOTHI (m30ammtanerar) (MPTY 6-09-2071);

8. uctmimupoBaHHasi BoJa.

Arnmapatypa u MaTepuabl.

1. ATOMHO-a0COPOLIMOHHBIN CIEKTPOPOTOMETP.

2. Kommpeccop.

3. Boponku nenutensable 00beMoM 100 cm3 mo I'OCTy 25336.

4. Kon6sr mepabie oobemom 100, 1000 cm3 mo 'OCTy 1770.

5. [Munetku o6vemom 1, 2 u 25 cm3 mo TOCTy 20292.

6. [Tpobupku ¢ npurepteiMu nipodkamu o 'OCTy 1770.

7. Hunuanpst mepabie o0bemoM 50 1 500 cm3 o TOCTy 1770.

Omnpenenenue copepKaHusi PTYTH B pacTEHUsX OecIylaMEHHBIM aTOMHO-a0COPOIIMOHHBIM METOI0M
(METOI0M «XOJIOZHOTO Mapay)

MeToaq OCHOBaH Ha UW3MEPEHUHM TMOTJIOUICHHS] DJIEKTPOMArHUTHOIO PE3OHAHCHOIO H3Iy4YEeHUS
CBOOOAHBIMH aTOMaMu PTYTH. JJIl MOMy4eHUS aTOMHOTO Mapa PTYTH OCYIIECTBISIOT Pa3JIOKEHHE MPOObI
pacTeHHil U TepeBefieHHe €€ B pacTBOP, BOCCTAHOBJIEHHE B PACTBOPE XMUMHUYECKH CBSI3aHHOW PTYTH [0
METaJUINYECKOI, TepeBo]] e€ B ra3oByro (opMy MOTOKOM BO3/yXa M IMPOAYBKY 3TOTO BO3AyXa C Mapamu
pTyTH dYepe3 aToMmu3aTop (KBapiieByko TpyOky). [IpuBomumass Huke MeTOmuKa SBISICTCS MOAU(UKAIMEH
aTOMHO-a0COPOIIMOHHOTO METO/Ia OIpENEeNeHUs] PTYTH C MCIOIb30BAaHUEM OTEUECTBEHHOIO PTYTHOTO
aHanuzaropa tuna «tOmusy.

[ToaroroBka MoyBbl MPHU ONPEACICHUH BaJOBOTO COAEP)KAHUS PTYTH: HABECKY 5 T M3MEIbUEHHOTO U
BBICYIIICHHOTO PACTUTEIHLHOTO MaTepuaja IOMEIIAl0T B KOHWYECKylo KonOy oobemom 500 cm3.
[locnenoBarensHO HpUIMBAaOT 1 cM3 3TWIOBOrO cnupTa, 5 cM3 OMAMCTHIUIMPOBAHHON BOABI U 5 cMm3
a30THOM KHUCOThI. KonOy 3akpbIBalOT MaJICHbKOW BOPOHKOW, COACPKUMOE IMEPEMENIMBAIOT U OCTABJISIIOT
Mpy KOMHATHOM TeMIleparype Ha HOYb. 3aTeM OCTOPOXKHO TPU IMOMEIIMBAHUUA TPOOBI IO KaruisaM
npuiuBatoT 20 cM3 cepHOU KHUCIIOTHI, HE I0MyCKasi OypHOTO BBIICICHUS OKHUCIIOB a30Ta.

PeaktuBsl

1. 5%-i1 pactBop kanusi mapranioBokucioro- 5 r peaktuBa ('OCT 20490. «x.4.») pacTBOpSAIOT B
OMIMCTIILTUPOBAHHON BOJIE U TOBOIAT 00beM a0 100 cm3.

2. 5%-i1 pactBop Kamusi HajcepHokucioro (mepcyinbdara 'OCT 4146. «u.p.a.»): 5 r peaktuBa
PacTBOPSIOT B OMAUCTHIUIMPOBAHHOI BOzie M 10BOAAT 00beM 110 100 cm3

3. Kucnora azornas no 'OCT 11125 «oc.u.».

4. Kucnora cepnas o I'OCT 14262 «oc.4.».

5. Kucnora consnas (I'OCT 14261 «oc.4.»). 4 M pacTtBop B OMANCTHIIIIUPOBAHHON BOJIE.

6. Bona GuaucTuimpoBaHHasl.

AnmnapaTypa 1 MaTepuabl
. Becrr maboparopubie o0miero HazHaueHus 2 kiaacca Tounoctd mo [OCTy 24104.

. bans BogsHas maGopaTopHasi.

. Konbwr konnueckue oobemom 100 cm3 mo 'OCTy 25336.

. KonGsr mepubie o6bemom 100 cm' mo I'OCTy 1770.

. Hununaper mepusie o0bemoM 5 u 20 cm3 o 'OCTy 25336.
. Boponku na6oparopusie no 'OCT) 25336.

. CrekJya yacoBsble.

. [TanoYku CTEKIISTHHBIE.

. OuUIbTPBI 0€330bHBIC «CHHSISI ICHTAY.

O 00 1N DN b WK =



Xon agannsa

ANUKBOTY aHaluM3upyeMmoro pactBopa 1-2 cM3 mnoMmemaroT B peakUuoHHyr mnpobupky (1),
nobasmsitor 1 cM3 10%-ro pacTtBopa ABYXJIOPHUCTOTO OJIOBa U Cpa3zy >K€ BBOIAT B CKISIHKY OapOatep.
CHuMaroT mnoka3zaHusi uoHomepa. Ilpu cuinbHOM NE€HOOOPa30BAaHMM B PEAKLHMOHHYIO IPOOMPKY Mepen
no0aBIeHUEM pPacTBOpa IBYXJOPHCTOTO OJOBAa BHOCST OJIHY KAIllI0 CHJIMKOHOBOTO Ba3eIMHOBOTO Macia.
Ilocne oxoHYaHWST W3MEPEHHUs TOMeEmAT OapbaTep peakIMOHHONH NPOOHUPKH B MYCTYIO NPHOOPHYIO
npobupky (2) ¥ MpOAYBAIOT Ta30AMHAMUYECKYI0 CHCTEMY aHaju3aTopa [0 YCTAHOBIICHHS MOKa3aHUM
ctpenku woHomepa Ha mudpy 100. Ilepen wHawamom wusMepeHusi OapOarep HaxXOAUTCS B MPUOOPHOMA
npobupke (3), 3amMoTHEHHOM mepen HadaioMm aHanu3 5 cM3 5%-ro pacTBopa IMepMaHraHaTa Kajaus AJis
HOTJIONICHUST OTPAOOTaHHO PTYTH.

Kanmu6poBounyro mkamy crpost mis aByx awamnazoHoB oT 0 mo 0.01 mxr m or 0,01 mo 0.03 mxkr
PTYTH B peakIMoHHON mpoOupke. [lis 3Toro B peakumoHHYI0 MpoOHpKy BHocsAT moodepeano 0; 0,3; 0,5;
0,6; 0,8 u 1,0 cM5 cranmaptHoro pactBopa cpaBHeHus coaepkamero 0,01 mxr B 1 cm3 prytu (0; 0,003;
0,005; 0,006; 0,008; 0,01 MKr B peakmMOHHOH MPOOUPKE), HOOABISAIOT OUTUCTHIUTMPOBAHHYIO BOIY IO
oobema 2 cm3. 3arem mpunuBaioT 1 cm3 10%-ro pacTBOpa IBYXJIOPHUCTOrO OJOBa M Cpa3y K€ BBOAAT B
CKISIHKY OapOartep. 3ammchiBalOT TMOKa3aHHs HOHOMepa. Jljis MOCTpOCHUs KaIMOPOBOYHOW INKAJIBI C
nuanazoHoMm 0.01 - 0,03 MKr B peakimoHHYI NmpoOupKy BHocsT moodepenno 0; 0.10; 0,15; 0,20; 0.25; 0.30
cM3 CTaHIApPTHOrO pacTBopa cpaBHeHus, coaepxkamero 0.1 mkr/cm3 prytu (0: 0,010; 0,015; 0,020; 0,025;
0,030 MKr B peakmuoHHOM mpoOupke). Jlamee Xoj aHamM3a TaKOM JkKe, KaKk W I PacTBOPOB
kanmOpoBouyHoi mikaiel ot 0 10 0,01 mxr.

I'panyupoBouHbIii rpaduK CTPOSAT, OTKIAIbIBas MO OCH aOCHUCC KOHUEHTPALUIO PTYTHU B MKI/V
PEaKIMOHHON MPOOUPKH, TO OCH OpJIMHAT - MPOMYCKAaHWE, BBIpAXEHHOE B % OT IMOJHOW IIKaIbl B
nuanaszone 4-9 monomepa. OuudpoBka «0-100» BepxHel MIKalIbl HOHOMEpPA COOTBETCTBYET nuara3ony 40 -
90 OTHOCUTENBHBIX €AUHUI] MPOMYCKAHUSI MHTEHCUBHOCTU PE30OHAHCHOTO U3ITYUECHHS PTYTH.

ConeprkaHue pTYTH B MI/KT IMOYBBI PACCUUTHIBAIOT MO (hopMyJie

Hg = (C+V0)/ Vem

raie C - KOHIEHTpamusl PTYTH, HaWJEHHas MO rpaayupoBouyHomy rpaduky, Mkr/ V; VO0- oobem
HCXOIHON BHITSOKKH (00BeM pacTBopa pasnoxkeHHoW mpoOsl - 100 cm3). VI - o6beM anukBOTHI, cM3; m -
HaBecCKa MOYBHI, T.

PeaktuBsl

1. OcHOBHO# cTaHIapTHBIA pacTBOp PTyTH ¢ KoHueHtparued 100 mxr/cm3; 0.166 r a30THOKHUCION
prytn (I'OCT 4520. «X.4.») pacTBOpAIOT B OWAMCTHIUIMPOBAHHOM Boje B Kombe obobemom 1000 cm3,
npeaBapuTenbHo g00aBuB 30 cM3 koHmeHTpupoBaHHOW a30THOM kucinotel (OCT 11125. «oc.u.») wm
HECKONBKO KpucTauioB Kaimusi xpomoBokucioro (I'OCT 4459 «x. w.»). PacTtBop XpaHsAT B TeueHue 3
mecsueB. Mnu ucnons3yrot 'CO pacTBopa conu pTyTH;

2. CranpapTHblii pacTBOp ¢ KoHIeHTpauueil prytu 10 mkr/cm3; 10 cM3 OCHOBHOrO CTaHIAPTHOTO
pacTBopa pPTYTH TIIOMENIAIOT B MeEpHYK Koinby oO0bemom 100 cM3 u  J0BOIAT 110 METKH
OUIUCTUILTUPOBAHHON BOJON. PacTBOp rOTOBAT B IEHH MTPOBE/ICHUS aHAJIN34,

3. CrangaptHeIii pacTBOp ¢ KoHIeHTpauuei prytd 0.1 Mkr/cm3: 5 cm3 pacTBOopa KOHIICHTpalueu
prytn 10 MKr/cm3 momemaiT B MepHYI0 Koin0y BMecTMMOCThIO 500 cM3 M J1OBOAAT 00BEM 10 METKH
OMIMCTIWIIITUPOBAHHOM BOJIOW. PacTBOp TOTOBST B IEHb MPOBEACHUS aHAIH3a;

4. CrangaptHeiii pactBop ¢ koHmentpauuedl prytu 0.01 wmxr/cm3 : 10 cm3 pactBopa ¢
koHueHntparuern 0,1 mkr/cM3 momemaroT B MepHYH KonOy oobemom 100 cmM3 u A0BOAST 10 METKH
OUIUCTUILTUPOBAHHON BOJON. PacTBOp rOTOBAT B ICHb ITPOBEICHUS aHAJIN34,

5. 10%-#1 pactBOp ABYxXJIOpuUcTOro osnoBa: 12 r omoBa aByxisopuctoro 6e3zsoanoro (I'OCT 3678,
«4.1.a.») pacTBOpAIOT B 15 cM3  KOHIEHTPUPOBAHHOM COJSIHOM KHCIOTBI M JOBOJAT 00BEM
OMAMCTIIITUPOBaHHOM Boo# 10 100 cm3.

6. 5%-i1 pacTBOp Kanus MapranuoBokucioro (mepmanranara kamusi, [OCT 20490, «x.u»): S r
peaKkTHBa PaCTBOPSIIOT B OMIMCTUUITMPOBAHHON Boae W aoBoaiIT oobem 1o 100 cm3. PactBop roroBar B
JIEHb MTPOBE/ICHUSI aHAJIN3a.

7. Macno Ba3eIMHOBOE WM CHIINKOHOBOE.

8. Boga OuancTiMpoBaHHas!.

ArnmapaTtypa ¥ MaTepuaisbl.

1. Anamuzatop prytu «fOnmus-2», «Ptyts-101» wmnam mo60i Apyroil aHaAJOTMUHBIA aHAINU3ATOP
PTYTH.

2. Nonomep unmu pH-metp (tunadB-74, pH 121).



3. Konbsr mepubie o6bemom 100,500, 1000 cm3 o 'OCT 1770.
4. Munetku odvemom 1, 2, 5, 10 cm3 mo 'OCTy 20292.
5. Humuuap meprbiii oobeMom 50 cm3 o 'OCTy 25336.

1.4. Omnpenenenue conep’kaHusi OpraHMYECKOro BellecTBa MO MeroAy TropuHa B Moaudukanuu
UHAO (I'OCT 26213)

Metos OCHOBaH Ha OKHCICHMM OPTaHUYECKOro BELIECTBA PACTBOPOM JBYXPOMOBOKHCIOIO Kaylus B
CEpPHOM KHCIIOTE M TOCIEIYIOIIEM OIpPEAEICHUN TPEXBAJIEHTHOIO XpOMa, AKBUBAJEHTHOIO COACPKAHHIO
OpPraHNYECKOro BEIECTBa, Ha (POTOIEKTPOKOIOPHUMETPE.

Merton He mpUroieH i nMpod ¢ MaccoBoi noieit xmopuga 6omnee 0,6% u mpod ¢ MaccoBoil goneit
OopraHu4eckoro Bemiecta 6omnee 15%.

W3 pa3MonoToil TMOYBBI WM TOPOIBI OTOMPAIOT TPEACTABUTENBbHYIO MpoOy Maccoil 3-5 r ans
TOHKOro u3MenbueHus. Ilepen m3menpueHueM M3 NpoObl yIANAOT MUHLETOM BHIUMBIE HEBOOPYKEHHBIM
IJIA30M HEPA3NIOKHBIIMECS KOPHM M PACTUTENbHBIE OCTATKU. 3aTeM MpoOy TONHOCTHIO H3MENbYAlOT U
NPOINYCKAIOT 4Yepe3 IUIeTEHOe CHUTO ¢ oTBepcTusiMu auamerpoM 0,25 mwm. [l TOHKOro HU3MeNbYeHHUs
WCTIONB3YIOT CTYNIKH U U3MENIbYUTENbHBIE YCTpoiicTBa U3 papdopa, CTaau U APYTHX TBEPAbIX MaTEPHAJIOB.

Xon ananmza. OKHCIEHHE OpPraHMYEecKOoro BeuiecTBa. Maccy NpoObl IOYBBI WJIM IOPOIBI IS
aHaJIM3a ONPEEIIAIOT, UCXO/s U3 MIPEATIOIAraeMOro COAEpHKaHUsI OpPraHN4EeC"KOro BELIECTBA:

MaccoBast 10J151 OpraHHYECKOro Macca npo0OsblI It aHaIi3a, MI
BerecTna, %
10 2 500-700
2-4 250-350
4-7 100-200
oomee 7 50- 100

[Ipo6bl TOYBBI WM TOPOJBI B3BEHIMBAIOT C TMOTPEHIHOCThIO He Oojee 1 Mr W MOMENIalOT B
NpoOUpKH, ycTaHOBIEHHbIE B mTaTuBBl. K mpobam mpunmBator mo 10 cM3 xpomoBoii cmecu. B kaxmyro
MPOOHPKY MOMEIIAIOT CTEKISHHYIO MajJo4yKy M THIATENBbHO MEepeMEIIMBAalOT Mpol0y C XPOMOBOH CMECHIO.
3areM MITATHBBI C MPOOMPKAMHU OMYCKAIOT B KUILAIIYIO BOASHYIO OaHIO. YpPOBEHb BOABI B OaHE OJKEH
ObITh Ha 2-3 CM BBHIIIE YPOBHA XPOMOBOM CMecH B mpoOupkax. IIpogomKUTeNbHOCT, HarpeBaHUS
cycneH3uil - 1 4 ¢ MOMeHTa 3akuIlaHHUs BOJAbI B OaHe Iocje MOrpykeHust B Hee mpoOupok. Comepxumoe
MPOOHPOK TEPEMENTMBAIOT CTEKIISTHHBIMHA TMajloukamMu depe3 Kaxasie 20 muHyT. [lo wmcteuenun 1 d
HITaTHBBI C MPOOMPKAMU MOMEIIAIOT B BOISHYIO OaHIO ¢ X0noAaHoi Bomoi. [locne oxmaxaeHus B mpoOHpKU
npuiuBatoT 1o 40 cm3 Boabpl. 3areM W3 TPOOMPOK BBHIHUMAIOT TAJIOYKH, TIIATEIHHO IEPEMEITUBAIOT
cycrieH3un OapOataryieil Bo3yXa M OCTaBISIOT ISl OCEMaHUs TBEPABIX YACTHI] M TIOJHOTO OCBETIICHHS
HAJ0CaJ0YHON YacTH pacTBopa. Bmecto oTcTamBaHUs [OMyCKaeTcsl MPOBOAUTH (UIBTPOBAHUE CYCIEH3UN
yepe3 0€330/1bHbIe QUIBTPHI (CHHSISI JICHTA).

[IpuroroBiieHne pacTBOpOB CpaBHEHHUsA. B neBsTh mpoOupok HanmuBaroT 1Mo 10 cm3 XpomoBo# cmecu
Y HArpeBalT MX B TeUeHHWE | 4 B KUMAIICH BOAsSHOW OaHe BMecTe ¢ aHanM3upyembiMu mpodamu. [locie
OXJIAXKICHHUS] B NMPOOUPKM NPUIMBAIOT YKa3aHHbIE Jajee B Tabiuie OO0beMbl TUCTHIIIMPOBAHHOM BOIBI U
pacTBOpa BOCCTAHOBUTEIS. PaCTBOPHI TIIATENBHO MEPEMEIIMBAIOT OapOaTalieil Bo3ayxa.

XapakTepucTHKa pacTBOpa Homep pactBopa cpaBHEHUs

1 2 3 4 5 6 7 8 9

O6wem Boabl, cM3 40 38 36 32 30 25 20 15 10

O6bem pactBopa BOCCTaHOBUTEJIS,
cm3 0 2 4 8 10 15 23 25 30

Macca opraHu4ecKoro BEIeCTBa B PACTBOPE CPABHEHUS, MT

HKBUBAJIIEHTHAsA 00BEMY BOCCTAHOBHUTEIIS

0 1,03 2,07 4,14 5,17 7,76 10,3 12,9 15,5

@DoTOMETPUPOBAHNE PACTBOPOB MPOBOAAT B KIOBETE C TOJIIMHOM IMPO"CBEUYMBAEMOro cios 1-2 cMm
OTHOCHUTEJIBHO pacTBopa cpaBHeHUd Ne 1 mpu jqymHe BosHBI 590 HM WIIM MCHONB3YSl OpaHKEBO-KPAaCHBIN
CBETOQHIBTP C MaKCUMyMOM Tmpomyckanus B obmactu 560 - 600 M. PacTtBopsl B KIOBETY
(hOTO3JIEKTPOKOJIOPUMETPA TEPEHOCAT OCTOPOXKHO, HE B3MyuMBas Ocajika pacder. Maccy opraHuyeckoro
BEIIECTBA B aHAJIM3UPYEeMOM mpole OompeaesistoT Mo TIpagyupoBoyHoMy rpaduky. Ilpm mnoctpoeHun
rpaJyupoOBOYHOTO rpauka IO OcH aOCIUCC OTKJIaAbIBAIOT Maccy OpPraHMYecKOro BeIecTBa B
MUJIJTUTPAaMMaX, COOTBETCTBYIOIIYI0 OOBEMY BOCCTAHOBMTENS B PAacTBOpE CPaBHEHHs, a 1O OCH OpAMHAT -



COOTBETCTBYIOIIIEE MTOKa3aHue Mpudopa.

MaccoByto 107110 OpraHu4ecKoro BemecTsa (X) B MPOLIEHTAX BBIYUCISIOT

mo ypaBHeHHi0o X = m/m1 ¢ 100,

TZIe T - Macca OPraHMYECKOro BEIIECTBA B. aHATM3UPYEMO Mpobe, HaiiieHHast o rpaduKy, MT;

ml - Macca npoOsl, Mr;

100 - ko3¢ punmeHT nepecyera B MPOLEHTHI.

Jlonyckaemble OTHOCUTENBHBIE OTKJIOHEHHSI OT aTTECTOBAHHOTO 3HA4YEHHs CTaHIApPTHOTO oOpasiia
JUIsL IBYCTOPOHHEN OBEpUTENbHON BeposTHOCcTH P = 0,95

MaccoBas 10151 OpraHMuecKoro BeuiecTna, % Jomyckaemble OTKIOHEHMSI, %0(OTH.)
MeHnee 3 20

3-5 15

6omnee 5 10

Arnmnapatypa U MaTepHabl:

. DOTO3IEKTPOKOTIOPUMETP.

. bans BonsiHas.

. Becbl TOp3uOHHBIE WM JPYTHE C MOTPEIIHOCTRIO He Oomnee 1 mr.

. [IpoOupKu CTEKISTHHBIE TEPMOCTOWKHE BMECTUMOCTHIO 50 cM3

. lItaTtuB U1 IpOOHPOK.

. bropetka unu nosarop it ormepuBanus 10 cM3 XpoMOBOI CMECH.

. IManouku crexknguubie qimuHoi 30 cMm.

. Hununnp wim no3atop aist ormepuBanus 40 cm3 BoOAbI.

. I'pyma pe3nHoBast co CTEKIISTHHON TPYOKOH MM yCTPOMCTBO AJis OapOaramuu
10. bropeTtka BMecTuMOCTBIO 50 cM3.

11. KonbOb1 MepHBIE BMECTUMOCTBIO 1 1M3.

O 00 1 N DN B WK —

KOHTPOJIbHBIE BOIIPOCBHI 1O  JUCHMIUIMHE «MHCTPYMEHTAJIBHBIE METO/IbI
NCCIIEJOBAHUN»

1. [onsiTHe MabopaTOpHON MOCYIBI

2. Buapr nabopatopHoit mocyapl.

3. TexHuka oTOOpa pacTUTENBHBIX 00Pa3IIOB.

4. TexHuka oTO0pa MOYBEHHBIX 00PA3IIOB.

5. Texuuueckue cpencTBa 0TOOpa MOYBEHHBIX 00PA3IIOB.

6. ®opMbI Kavs B TTIOYBE

7. Meronb! onpenencHus Kaiaus B IIOYBE.

8. Uto Takoe MaKkpOdJIEMEHTHI.

9. Urto Takoe MUKpPO3JIEMEHTHI

10. Onpenenenne rymyca. CocTaBHbIE YaCTH TyMyca

1. Meronb! onpenencHuss OpraHuYeCKOro BEIIECTBA IIOYBHI.

12. 3HayeHue, MPUHLMI U XOJ aHaJIu3a ONpPEAEJICHUS B IMOYBE HUTPATHOIO a30Ta C MOMOILBIO
HMOHOCEJIEKTUBHOI'O AJIEKTPOJA.

13. 3HavyeHWe, MPUHIUI U XOJ aHAIN3a ONMPEICICHUS HUTPU(PUKAIMOHHON CITOCOOHOCTH TIOYBBI
o KpaBkoBy B MOoguGHUKaIMK1 MOYBEHHOr0 HHCTUTYTa M. B.B. JlokyuaeBa.

14. 3HaueHHWe, MPUHIMIT W XOJl aHAIW3a ONpPEACNICHUS COAEpKaHWSI AaMMOHUWHOIO a30Ta C
oMol peaktusa Heccepa.

15. 3HaveHre, TMPUHIMIT M XOJ aHaliu3a OMNpENETICHUs CoIepKaHus MOABMXXKHOrO ¢ocdopa B
KapOoHaTHBIX MoyBax 1o merony b.I1. Maunrusa.

16. 3HaveHHe, MPUHIIAI U X0 aHAJIM3a ONPEEIICHHS COIepKAaHNs OOMEHHOTO Kajusl B TIOYBE 110
Mmetoay b.I1. Mauuruna B monudukanuu [IUHAO.

17. 3HavyeHue, MPUHINI U XOJ1 aHAJIN3a NOTEHIMOMETPUYECKOrO onpeaeneHuss pH noussl.

18. 3HaueHue, NPUHLIMII U XOJ aHalIW3a ONPEIEJICHHS CyMMbl IOIVIOIIEHHBIX OCHOBaHWM IO

Kanneny-I' miibkoBuiry.
19. 3HaueHue, MPUHIUIT M XOJl aHajIu3a OINpPEICJICHUs rymMyca IMOYBBl 1O METoAy TropuHa B



momudukamuu [[MTHAO.

BOIIPOCBI K O5K3AMEHY 110 JUCHUIUVIMHE «MHCTPYMEHTAJIBHBIE METO/bI
NCCIIEAOBAHUN»

TeopCTI/I‘IeCKI/Ie BOITPOCHI

l. WHcTpyMeHTaIbHBIE METOIBI ONpesesieHHe 0a30BbIX XapaKTEPUCTUK arpopHU3HUEcKOro
COCTOSIHUSI ITOYBBI.

2. Meronbl  onpeneneHus IUIOTHOCTH — CIIOKEHHMsI, arperaTHoOro COCTaBa, BOJOIPOYHON
CTPYKTYPBIL.

3. MeTtoap! u3y4deHus TUAPOPUZNIECKUX CBOWCTB MTOYBHI.

4. MeToapl UMArHOCTUKH TMepeyIuioTHeHHs mouBbl. OmpeneneHue (HU3MKO-MEXaHUYECKUX
CBOWCTB MOYBBI.

5. CrnexTpanibHble METO/IbI aHanu3a. CyIIHOCTb METOJIOB.

6. DnexTpoXxuMudeckue MeTo bl aHanu3a. CylHOCTh METOJIOB.

7. Xpomatorpaduyeckue Meto bl aHann3a. CyInHOCTb METOOB.

8. Tepmuueckue metoab! aHanu3a. CylIHOCTh METOIOB.

9. [Tonsitue 06 aHanTUTUYECKUX MpUOOpax.

10. Tunpl aHATUTUIECKUX TPUOOPOB.

1. CrekTpanbHbIA aHATU3.

12. CymHOCTh (POTOMETPHH.

13. Hcnonp3oBaHue miaMeHHOH (OTOMETPUM B arpOHOMHYECKHX HccieqoBaHusX. OCHOBHbIE
pUOOPHI.

14. ATOMHO-a0COPOITMOHHBIN CIEKTPAIbHBIN aHAIU3, CYIITHOCTh METO/IA.

15. [Torenumomerpust. CymHOCTh NOTEHIIMOMETPUH.

16. [IpumeHeHre MOTEHIIMOMETPUUECKUX METOJIOB B arpoHOMuM: auarHoctuka pH, wmonos Ca,
K, Cl, NO3.

17. CoBpeMeHHbIE HWHCTPYMEHTaJbHBIE METOJBl OmpeleieHre 0a30BbIX XapaKTePUCTHK
arpOXMMHYECKOTO COCTOSIHUS TTIOYBBI.

18. Knaccnueckre MeTonbl ONpEeAeNeHus] KUCIOTHOCTH MOYBbI M JOCTYNHBIX 3JIEMEHTOB
MUTAHUA.

19. OnpeneneHne TsHKEIbIX METAILIOB.

20. buoxumuyeckue METOABI UCCIIEIOBAHUS PACTEHUN.

21. OT60p, PSTUKETUPOBAHKE, TPAHCTIOPTUPOBKA W XpAaHECHHE MPOO JJIs aHATU3a.

22. Cpennue mpoObl KyJIbTYPHBIX PACTEHHI M MOATOTOBKA MX K aHAIU3y — OTOOP C OTJENBHBIX
pacTeHui, MENKOAEISIHOYHBIX [I0OCEBOB, KPYIHBIX JACIISHOK.

23. buonornyeckue CBOWCTBAa IIOYBBI, HMX 3HAYEHUE JUII pACTEHUH U  BO3MOXKHOCTH
peryJaupoBaHusl.

24. WNHcTpyMeHTaNbHBIE METOIBI  OmpejesieHne 0a30BbIX XapaKTEPUCTUK OHOJOTHYECKHX
CBOICTB IIOYBBI.

25. Mertobl onpeieeHusl OpraHuYECKOro BEIIECTBA OYBHI.

26. MeToabl onpenesieHus IbIXaHus.

217. Mertozbl onpeaeneHus MUKPOOHOIOTHUECKOW aKTHBHOCTH.

28. Arpoxumudeckas ciry:x06a PO u ee posib B XUMHU3aIIUN 3€MIICICITH.

[IpakTUKO-OpUEHTUPOBAHHBIC 3aaHUS

I. 3HaveHue, MPUHIMUII U XOJl aHAJIM3a ONpPEACIICHHUs B I0YBE HUTPATHOTO a30Ta C IOMOILIBIO
HMOHOCEJIEKTUBHOI'O AJIEKTPO/A.

2. 3HaueHue, NPUHIUI U XOJ aHaJu3a oIpeaeaeH!s] HUTPU(PUKALUOHHON CIIOCOOHOCTU MOYBBI
o KpaBkoBy B MoAH(UKAIIMU TOYBEHHOr0 HHCTUTYTa UM. B.B. Jlokyuaena.

3. 3HaueHue, MPUHIMII W XOJ aHalIMW3a ONpeAeNICHUS COJEp)KAaHUS aMMOHUHHOIO a3oTa C
nomolieko peaktrBa Hecciepa.

4. 3HaueHue, MPUHLMI U XOJ aHajiu3a OIpeNeeHHs] COAepKaHMUs MOJABMXKHOro Qocdopa B
KapOoHaTHBIX MoyBax 1o merony b.I1. Maunrusa.

5. 3HaveHHe, MPUHIIAI U X0 aHaJIM3a ONPECIICHHS COIepKaHNsI OOMEHHOTO Kajusl B TIOYBE 110

Mmetoay b.I1. Mauuruna B monudukanuu [IUHAO.



6. 3HaueHue, MPUHIIUI U XO0J] aHAJIW3a MMOTEHIIMOMETPHUYECKOro ornpenenaeHust pH mouBsl.

7. 3HavyeHWe, MPUHIHKII U XOJ aHaJIM3a OINPEICTICHHUS CYMMbI IMOTJIONIEHHBIX OCHOBAaHUU 10
Kanneny-I'mibkoBuiry.

8. 3HavyeHue, MPUHIUIT M XOJl aHajIu3a OINpPEJCJICHUs TymMyca IOYBBI MO METoAy TropuHa B
momudukamuu [[MTHAO.

[TPUMEPHAS TEMATHUKA JOKIJTIAJIOB, CTATEH 1o JUCHUIUIMHE
«MHCTPYMEHTAJIBHBIE METO/IbI UICCJIEJIOBAHU»

1. [Tnogopoauie mousskl, ero Bubl. [IyTu moBeieHust 3pHEKTUBHOTO MIOAOPOAMSL.

2. [TorenumansHoe u 3¢ddexkTuBHOE TUIONOpOAKE T1MOYB. OCHOBHBIC IMPHEMBbI MOBBIIICHHS
3¢ (HEKTUBHOTO TUIOAOPOIHUS TTOUB.

3. CocTtaBHbIE YacTU MOYBBI U UX POJIb B IUTAHUU PACTEHUM.

4. EMKOCTh MOrmomeHus U cocTaB MOTJIONICHHBIX KATHOHOB MOYB.

5. Peakuust mouBeHHOro pactBopa. Buubl KUCIOTHOCTH. Ponb pasHbIX BUAOB KHCIOTHOCTH
MOYB B MUTAHUU PACTEHUH.

6. Yro takoe OypepHOCTh M KaKOBa €€ pOJib B MUTAHUU PACTCHUN U IPUMEHEHUHU YJOO0pEHHIA.

7. Arpoduzndeckue, OUOIOTHYECKUE U arPOXUMHUUECKHE MOKa3aTeIH TUI0I0POIUS.

8. Haiite onpenenenue HUTPU(DUKAIMOHHON CIIOCOOHOCTH TTOYBHI.

0. HcToyHNKY MOCTYIIIEHUS! U TIOTEPh a30Ta U3 MOYBbI. Y CBOCHHE PACTECHUSIMH aMMHUA4YHOTO U
HUTPATHOI'O a30Ta.

10. KpyroBopor aszora B mnpupoae. Mepomnpustus MO YIy4IIEHHIO a30THOro OanaHca B
3eMJIEACIIUY.

1. Ot kakux (aKkTOpOB 3aBHCHUT CKOPOCTh HUTPU(PUKALIIH?

12. Conepxxanue u popmsl pocdopa B oUBe.

13. Coneprxanue v GOpMBI Kallvsl B TIOYBE.

14. Kak onpenenuts ynoOpenusi, conepskaiiyue aMmMuaK?

15. MuxkpoynobpeHus, uX XapaKTepUCTHKa, OCOOEHHOCTH TTPUMEHEHUS

16. OcHOBHBIE MUKPOYZIOOPEHHS — CBOUCTBA M YCIOBUA 3P(PEKTUBHOTO MPUMEHEHHUS.

17. [TonsiTHE O KOMIUIEKCHBIX YI00peHUsx. X 5KOHOMHUYECKOE U arpOTEXHUYECKOE 3HaUEHHE.

IHPUMEPHASI TEMATHKA PE®EPATOB 110 AUCHUIUVIMHE «MHCTPYMEHTAJIBHBIE
METO/bI UCCJIEAOBAHUN»

l. WNHcTpyMeHTanbHBIE METONBI ONpeeNieHue O0a30BBIX XapaKTEPUCTHK arpou3NYECcKOro
COCTOSIHUS TTOYBBI.

2. Meronbl onpeneneHus IUIOTHOCTA CIOXKEHHMSI, arperaTHoOro CocTaBa, BOJOMPOYHOMN
CTPYKTYPBHI.

3. MeTtozapl u3ydeHus TUAPOPU3NIECKUX CBOWCTB MOUBHI.

4. MeToapl MAarHOCTUKH MepeyIuioTHeHUs mouBbl. OmnpezneneHue (U3NKO-MEXaHUYECKUX
CBOWCTB IOYBBI.

5. CnekrtpanbHble METOIbI aHaIn3a. CyIIHOCTh METO/IOB.

6. DIEeKTPOXUMUYECKHE MeTO/ibl aHanu3a. CyIHOCTb METOJIOB.

7. Xpomarorpaduueckue Metoabl ananuza. CyIHOCTh METOJIOB.

8. Tepmuueckue Metoibl aHanu3a. CylHOCTb METOJIOB.

0. [TonsiTne 06 aHAIUTUYECKHUX MTPUOOPaX.

10. Turbl aHanUTHYECKUX TPUOOPOB.

11. CnexTpalIbHbIN aHAJIN3.

12. CymHoCcTh (OTOMETPHH.

13. Hcnonp3oBanue miamMeHHOW (DOTOMETPUU B arpOHOMHYECKUX HcciieqoBaHusx. OCHOBHBIC
pUOOPHI.

14. ATOMHO-a0COpPOITMOHHBIN CMEKTPATBHBIN aHAIN3, CYIITHOCTh METO/IA.

15. [Torenumomerpust. CymHOCTh NOTEHIIMOMETPUH.



16. HpI/IMeHeHI/Ie IMOTCHOUOMCTPHUUCCKUX MCTOJO0B B arPOHOMUH.

17. CoBpeMEHHbIE HWHCTPYMEHTAIbHBIE METOJBI ONpEJEICHHEe O0a30BBIX XapaKTEPUCTUK
arpOXMMHYECKOTO COCTOSIHUS ITOYBBI.

18. Knaccuueckrie MeTONBI OINpEACTCHHUS] KUCIOTHOCTU TOYBBI U JOCTYMHBIX 3JIEMEHTOB
NUTaHUS.

19. Mertonb! onpeeneHue TAKENbIX METaJIOB.

20. buoxumuyeckre MeTOAbI UCCAETOBAHUS PACTECHUM.

21. buonornueckue cBolcTBa IMOYBBI, UX 3HAYEHUE JJIS1 PACTECHHIA.

22. WNHcTpymMeHTanbHBIE METOJBI  OmpezesieHne 0a30BbIX XapaKTePUCTUK OHOJOTHYECKHX
CBOWCTB MOYBBI.

23. Mertonb! onpeeneHuss OpraHnYeCKOro BEIIECTBa OYBHI.

24. Meronb! onpeencHus IbIXaHHUs.

25. Mertonbl onpeieIeHUsI MUKPOOHOJIOTHYECKONH aKTHBHOCTH.

26. Arpoxumunyeckas cinyx06a P® u ee ponp B XMMHU3aLUHU 3€MIIEIEIHSL.

PEKOMEHAYEMAA JINTEPATYPA

a) OCHOBHAsl TUTepaTypa:

1. 1. OBbC "Znanium" Kuaun, B. B. Arpoxumus : yueb.mocobue / B. B. Kuaun. - Mocksa :
NH®OPA-M, 2015. - 351 c. - (I'p. YMO). — Pexum goctyma: http://znanium.com/bookread2.php?
book=465823

2. OBbC «Jlanby»: SAromun, b.A. Arpoxumusi [DnekTpoHHBIN pecypc] : yueb. / b.A. Aroaun,
IO.I1. XKyxoB, B.M. Kob63apenko. — Onektpon. naH. — Cankt-Ilerepoypr : Jlans, 2016. — 584 c. —
Pexum noctyna: https://e.lanbook.com/book/87600.



3. OBC «Jlanp»: MamontoB, B.I'. MeTonpl MNOYBEHHBIX WCCIEAOBAHUN [DIEKTPOHHBIN
pecypc] : yuebnuk / B.I'. MamonToB. — DnekrpoH. naH. — Cankt-IlerepOypr : Jlanb, 2016. — 260 ¢. —
Pexxum nmoctyma: https://e.lanbook.com/book/76275.

0) JOMOTHUTENbHAS JIUTepaTypa:

1. 1. OBC «Jlanby»: CemenpaseBa, H.B. Metonbl ucciienoBaHusi Mo4YB M MOYBEHHOTO IOKPOBA
[DnexTponHBI pecype] : yueb. mocodue / H.B. CemennseBa, A.H. Mapmynes, H.. J{lo6poTBOpckas. —
OnektpoH. gaH. — Hosocubupck : HIAY, 2011. — 202 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/4578.

2. Ob «Tpynsr yuenbix CTI'AY»: JIabopaTOpHBI TPAKTUKYM 1O arpOXHMHUHU [3JIEKTPOHHBIN
MOJHBIA TEKCT| : MOCOOMe i CTYISHTOB BY30B Mo HampaBieHuio 35.03.04 «ArpoHomus», mpoduib
«ArpoHoMus», «3amurta pacteHui», «IlnomooBomeBoacTBoy u 35.04.04 «Arponomus» (maructp) / A. H.
Ecaynko, B. B. Arees, A. U. Ilogkomun, B. I'. Cerues, 0. U. I'peunmkuna, O. 0. JlobankoBa, A. A.
benosonoa, M. C. Curuna, C. A. Kopocteui€s, E. B. I'onmocnoii, H. B. I'pomoBa, A. B. BockoOOWHHKOB,
E. A. Canenxo, A. 1O. OxepenoBa ; CT['AY. - 4-e u3z., nepepad. u nom. - Crasponoins, 2017. - 2,20 Mb. -
ISBN 5-9596-0148-6.

3. OBbC «Jlamp»: CemenaseBa, H.B. MHcTpyMeHTanbHblE METOABI HCCIEIOBaHUS IOYB U
pacteHuil [DneKTpoHHBIA pecypc]| : yueOHO-MeTroamueckoe mocoome / H.B. Cemenmsena, JI.II. T'aneera,
A.H. MapmyneB. — OnektpoH. maaH. — Hosocubupck : HI'AY, 2013. — 116 c. — Pexum nocryma:
https://e.lanbook.com/book/44515.

4. Ob "Tpyasl yuenbix CTAY": Arpoxumuueckoe o0ciieJoBaHUE U MOHUTOPUHT MOYBEHHOIO
TJIOJIOPONIAS [7IEKTPOHHBIN TOJMHBIM TEKCT] : ydel. mocoOue mo 3emiieycTporcTBY W Kamactpam / A. H.
Ecaynko, B. B. Arees, JI. C. I'op6arko, A. U. Ilogkomsun, O. 0. Jlobankosa, F0. U. I'peuninkuna, B. W.
Papguenko, O. A. Tlonkonm3un, H. B. I'pomoBa, M. C. Curuna, C. A. Kopocteines, E. B. T'onocuoii, C. B.
HunsikoBa, E. A. Ycrumenko, A. F0. @ypcosa, A. B. Bocko6oiiaukoB ; CTI'AY. - CraBpomnons : ATPYC,
2013.-2,21 Mb.

5. ArpoxuMu4eckoe 00CIeI0OBaHHEe W MOHUTOPHUHI TOYBEHHOTO IUIONOpOMAUsS : y4eb. mocooue
st ctynentoB By3oB / A. H. Ecaynko [u ap.] ; Ct'AY. - CraBponons : ATPYC, 2013. - 352 c. - (I'p.
YMO).(npenpiayuiue u3ianus)

6. Arees, B. B. Arpoxumus (FOxxno-Poccuiickuii acnekT) : y4eOHUK /I CTYJACHTOB BY30B IO
arpoH. cneuuanpHocTsAM. T. 1 : Ilutanue pacrenuil. CBolicTBa MOYBBI B CBSI3U C IUTAHUEM pACTEHUN U
npuMeHeHueM ynoopenuii / moxa pea. B. B. Areesa. - CtaBponons : CTI'AY, 2005. - 488 c. : mi. - (I'p. MCX
PD).

7. Arees, B. B. Arpoxumus (FOxxno-Poccuiickuii acmekT) : y4eOHUK I CTYyJACHTOB BY30B IO
arpoH. cneruanbHocTAM. T. 2 : YaoOpenusi. Cuctemsl ympobpenus. Dxonorusi / mox pea. B. B. AreeBa. -
Crasponons : CT'AY, 2006. - 480 c. : wi. - (I'p. MCX PO).

8. SAromun, b. A.  Arpoxumus : yuyeOHUK 171 By30B / of pea. b. A. Sromuna. - M. : Koioc,
2002. - 584 c.: n.
9. MypasuH, D. A. ArpoxumMus : y4eOHHUK JJis1 OaKalaBpoB 10 HarpasieHHo "Arponomus” / D.

A. Mypasun, JI. B. Pomonuna, B. A. JlutBunckmii. - MockBa : Axamemus, 2014. - 304 c. - (Beicuiee
obpazoBanue. bakanaspuar. ['p. YMO).

10. Onun, ®. A. Meroanka arpoXuMHUYECKUX HMCCIEIOBaHUN : y4eb. mocoOue sl BBICII. C.-X.
yae0. 3aBefieHui. - 2-¢ u3a., nmepepad. u gom. - M. : Komoc, 1980. - 366 c. : wi. - (YueOHMKH U yueO.
MOCOOUS /TSI BBICIIL. C.-X. yue0. 3aBEJICHUN).

1. Munee, B. I. . Arpoxumus : y4yeOHUK JUIsi By30B 1o HampasieHuro 510700
"ITouBoBenenne" u cnerumanbHoctd 013000 "IlouBoBenenme". - 2-e u3n., mepepad. u gom. - M. : Uzn-Bo
MI'Y; KonocC, 2004. - 720 c. : un. - (Kimaccuyeckuit yHUBEpCUTETCKUI yaeOHUK. [p.).

12. [Tnonopoaue (mepruoaudecKoe N3IaHue)

13. Arpoxumus (IIepuoInYecKoe U3aaHue)

14. [TpoGaeMbl arpOXUMHH M KOJIOTUH (TIEPUOANYECKOE MU3aHUE)

15. OnekTpoHHas OubnMoreka auccepranmii Poccuiickoil rocynapcTBeHHOM OMOIHMOTEKH
http://elibrary.rsl.ru/

16. MexaynaponHas pedeparuBHas 0aza gannsix WebofScience. http://wokinfo.com/russian/

17. MexnyHaponnas pedepatuBHas 6a3za ganabix SCOPUS. http://www.scopus.com/

18. MexnyHaponnas 6a3za nmanHbeix ProQuest AGRICULTURAL AND ENVIRONMENTAL

SCIENCE DATABASE https://search.proquest.com/agricenvironm/



11. Ilepeuyennb UH(POPMALMOHHBIX TeXHOJIOTH i, HCNOJIb3yeMbIX npu OCYLECTBJICHUM
o0pa3oBaTe/IbHOTO Mpolecca MO JMCUMIJIMHE, BKJIOYasli MepevyeHb JIMLIEH3UOHHOIO M CBOOOIHO
PACIIPOCTPAHAEMOro0 MPOrPAaMMHOI0 o0ecle4eHHs, B TOM 4YHCJIe OTeYeCTBEHHOI0 IPOM3BOACTBA U
UH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH).

11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHOZO 0becneyeHus

1. Kaspersky Total Security - AnTuBupyc

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHas onepanuoHHasi CUCTEMa

11.3 Ilepeuens npocpammHozo obecneyenuss OmeuecmseHH020 NPoU3B00Cmed
1. Kaspersky Total Security - AuTHBHpYC

ITpu ocymiecTBieHnH 00pa30BATENILHOIO IPOIECcCa CTyAEHTAMU M IPENoJaBaTeIeM HCIOJIb3YIOTCS
cienytoue nHpopmanuonHo cipaBoynbie cuctembl: CIIC «Koncynprant mimtocy, CIIC «I"apant.

12.  Onucanue  MaTepHAJbHO-TEXHHYECKOM 0a3bl,  Heo0XoAMMOil M OCYLIeCTBJICHHS
o0pa3oBaTeIbHOIO Npoecca Mo JMCUHUIIIMHE

Ne i/ HanmeHoBaHue CIIEIHAIbHBIX Homep .
. . OcCHaIEHHOCTb CTIELHAIbHBIX TOMEILEHUN U
MOMEIICHUH U TOMEIEHUH 151 ayJIuTop . N
o MTOMEIIICHHH [T CAMOCTOSITEIHHON PabOThI
CaMOCTOATEIbHON pabOThI uu
1 VYuebHast aytuTopus s 261/®A | CneunanuzupoBanHas Mmebenb Ha 80
MPOBEJCHUS JICKIIMOHHBIX 3aHITHI 3P MOCAJIOYHBIX MECT, IEPCOHATIBLHBIA KOMIIBIOTED —
1 wr.,cron npesuanyma — 1 wr., TpuOyHa s
JieKkTopa — | 1IT., HACTOJIBLHBIN KOHAEHCATOPHBIN
MUKpPOOH— | MIT., MyTbTUMEIUITHBIN TPOSKTOP —
1 wT., 5KpaH HACTEHHBIN — | WT., KJTaCCHAs JOCKa
— 1 wT., UHTEpaKkTUBHAs AOCKa - | miT.,
2 YyeOHast ay TuTOpHS IS
NPOBEACHMS 3aHATUI ceMuHapckoro | 266a/® | CneunanusupoBaHHas Medens Ha 20
THIIA A3P | mocamouHBIX MECT
3 YueOHbIC ayUTOPUH IS

CaMOCTOATENBHON pabOThI
CTYZICHTOB Y MHJMBHIyaJIbHBIX U
IPYIIIOBBIX KOHCYJIbTALMN:

2. YuebOnas aynuropust No Uutans | Cnenuanu3upoBanHas medens Ha 100
UuranbHbIN 321 HAYYHON HBIH 3aJ1 | I0CaJ0YHBIX MECT, [IEPCOHAIBHBIE KOMIIBIOTEPHI
OuOIMOTeKH Hay4YHO |— 56 mT., TeneBu3op — 1mrT., mpuHTEep — 11T,

71 LBETHOW IIPUHTEP — 1 1IT., KOMUPOBAJIBHBIN

O6ubmmo |ammapat — lmr., ckanep — 1., Wi-Fi

TEeKH |00opyaoBaHUE, TOIKIIOYCHHUE K CETH
«VHTEpHET», TOCTYII B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pPa30BaTEIBHYIO CPENY
YHUBEPCUTETA, BbIXO/ B KOPIIOPATUBHYIO CCTh
YHHUBEPCUTETA.

4 VYueOHast ayTuTOpUs AJIs TEKYILEro
KOHTPOJISI U IPOMEKYTOYHOM
aTTecTaluu




13. OcodennocTu peamsanuu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromuMcst € OrpaHMYEHHBIMH BO3MOYKHOCTSIMU 3JI0pOBbSl MPEJOCTABIISIIOTCS  ClIELUaIbHbIE
yu4eOHMKM M ydeOHble mocoOMs, HHasg YyueOHas JuTepaTypa, CIHElHaJbHble TEXHHUUECKUE CpEeICTBa
o0yueHus: KOJJIEKTUBHOTO ¥ HHJMBUIYaJbHOTO IIOJIb30BAHUS, IPEJOCTABIEHUE YCIYyr aCCHUCTEHTa
(TTOMOIIIHUKA), OKAa3bIBAIOIIETO OOy4YaloUIMMCS HEOOXOAMMYIO TEXHHYECKYIO0 IOMOIb, a TaKXe YCIyTrd
CYypAONEPEBOAUNKOB U TU(IOCYPIOTIEPEBOTINKOB.

a) s CIa0OBHISAIINX

- Ha TIPOMEXKYTOYHOM  aTTecTallud MPUCYTCTBYET  ACCUCTEHT, OKa3bIBAIOLIUH  CTYIEHTY
HEOOXOJMMYIO0 TEXHHYECKYIO0 IMOMOIIb C YYeTOM HWHAMBHUIYalbHBIX OCOOEHHOCTEH (OH MOMOraeT 3aHATh
pabouee MecTo, MepeABUTaTLCS, IPOUNTATh U OPOPMUTH 3aJaHUE, B TOM YHCIIE 3alIUCHIBAsl MO/ JUKTOBKY);

- 3aJaHus JUIs BBIIOJHEHHUS, a TaKkKe HHCTPYKUUS O TMOpSAKE NPOBEACHUS INPOMEXYTOUHON
aTTecTaly 0pOpMIISIFOTCS YBEIMUEHHBIM HIpU(TOM;

- 3aJIaHMs [T BBIMOJIHEHHSI Ha IPOMEKYTOYHOM aTTeCTAllUU 3aYUThIBAIOTCSA aCCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUS BBIIOJIHSIIOTCS HA OyMmare, HaJUKTOBBIBAIOTCSl aCCUCTEHTY;

- o0ecrnieynBaeTcs MHAMBHUYaIbHOE paBHOMEPHOE ocBelleHne He MeHee 300 Jrokc;

- CTYIEHTY [JJs BBIIOJHEHUS 3aJaHus NpU HEOOXOOUMOCTU MPEIOCTABISAETCS YBEIMYMBAIOIIEE
YCTPOWCTBO;

B) JJIS TJIyXUX U CIA0OCIHbIIIAIIUX:

- Ha TPOMEXYTOYHOM  aTTeCTAllMM MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOLIMM  CTYIEHTY
HEOOXOAMMYI0 TEXHHYECKYIO0 IMOMOIIb C YYE€TOM HHAMBHUIyaJbHBIX OCOOCHHOCTEW (OH IMOMOraeT 3aHATh
pabouee MeCTO, NepeABUraTbCs, MPOYUTATh U OYOPMUTD 33aJJaHKUE, B TOM YHCJIE 3aMUChIBAs IO JUKTOBKY);

- IPOMEXYTOUHAs aTTECTALUs MPOBOAUTCA B MUCbMEHHOM (hopMe;

- of0ecreynBaeTcsi HaJU4Me 3BYKOYCHJIMBAIOIIEH anmaparypbl KOJUIEKTUBHOIO I0Jb30BAaHUS, MPHU
HEOOXOMMOCTH IOCTYHAIOUIUM IPEAOCTABIAETCS 3BYKOYCHUJIMBAIOLIAas ammaparypa WHAMBUAYaJIbHOTO
I0JIb30BaHUS;

- 10 JKEJIAHUIO CTYJICHTA MPOMEKYTOUHAs aTTECTALMsI MOXKET MPOBOIUTHCA B MUCbMEHHOH (opme;

) UId JMIl C HapyLEHUSMU OIOPHO-JIBUTATENILHOIO ammnapaTta (TSDKENbIMH — HapyLICHUSMHU
JIBUTATEIbHBIX QYHKIMH BEPXHUX KOHEYHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEUHOCTEN):

- NHUCBMEHHbIC 33JaHUS BBINOJHAIOTCS HAa KOMIIBIOTEPE CO CHELHATU3MPOBAHHBIM IPOIPAMMHBIM
obecrieueHrneM I HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHUIO CTYJIEHTa IPOMEKYTOUHAs aTTeCTallusl IPOBOJUTCS B YCTHOU (opme.



Pabouass mporpamma IucuMIinHbl «VHCTpyMeHTaIbHBIE METO/bl HCCIEIOBaHMN» COCTaBJIE€HA Ha
ocHoBe DenepanbHbIi TOCYAApCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAApT BBICHIErO OOpa3oOBaHUA -
MarucTpaTtypa IO HampaBieHHI0 noAaroroBku 35.04.04 Arponomusi (mpuka3 MwuHoOpHayku Poccum ot
26.07.2017 r. Ne 708).
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JIOIEHT , KaHauaat c-x. Hayk Kopocteuiés C.A.

PenensenTsl
npodeccop , T0KTop c.-X. Hayk Biacosa O.1.

npocdeccop , ToKTop c.-X. Hayk [[xoBpebos B.C.

Paboyas mporpamma guctuIuinHbl «MHCTpYyMEHTAIBHBIE METOIBI HCCIICIOBAHHI» pPaccCMOTpeHa Ha
3acenanun Kadenpa arpoxumuu u Qusuonoruu pacreHuit mpotokon Ne 17 or 04.04.2023 r. u npusHaHa
cootBeTcTBytomel TpeboBanusiMm GI'OC BO u ydeOHOro miana mo HampaBiieHHto mnoarotroBku 35.04.04
ArpoHomus

3aBenyronuit kadgeapoit I'onocuoii EBrenuii Banepseuu

Pabouass mporpamma aucuuiuinHbel «MHCTpyMEHTaIbHBIE METOBl HMCCIEIOBAHUID paccMOTpeHa Ha
3acelaHuM y4yeOHO-MeTOANYeCKO KoMuccuu MHCTUTYT arpoOMONIOTMM M MPUPOAHBIX PECYPCOB MPOTOKOI
Ne 8 or 19.04.2023 r. u mpuszHana coorBercTByroleil TpeboBanusmM PI'OC BO u yuebHOro miaana mo
HarpaJieHUIo oaArotoBku 35.04.04 ArpoHomust
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