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1. Heab aAucHUNINHBI

Llenpro  OMCHUILIMHBI

«HCTpyMEHTaNTbHBIE

METOAbI

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

Kon n mammeHoBanue

[lepeuenp mIaHUPYEMBIX PE3YJIBTATOB O0YUEHUS

KOMIETCHIIUN UHIMKATOPA JOCTHKEHUS 0 JTUCIUTLTNHE
KOMIICTCHIINN
OIIK-4 Cnocoben | OTIK-4.1  JlemoHCTpHUpYET | 3HAET
TIPOBOTUTH HAyYHBIC | 3HAHUE TPAIUIMOHHBIX ¥ |- TPAAUIUOHHBIX W COBPEMEHHBIX METOJOB
UCCJICIOBAHUS, COBPEMEHHBIX METOZIOB | MHCTPYMEHTAJIbHOM ~ AMAarHOCTUKUA  (PU3UYECKUX,
aHAJIU3UPOBAThH HCCIe0BaHMS, OMOXMMHYECKHE U XUMHYECKHE YCIOBUH CpPEIIbI
pe3ynbTaThl U TOTOBUTH | INTAHUPOBAHUS U | oOUTaHusl pacTeHUun
OTYETHBIC IOKYMEHTHI, MIPOBEICHIS yMeeT
AKCIEPUMEHTOB B 00JACTH | - UCIIOJIb30BaTh COBpEMEHHbBIE METObI
3emiieienus U | AHCTPYMEHTQJIBHOM ~ JMArHOCTUKUA  (PU3UYECKUX,
pPacTeHHUEBOCTBA OMOXMMHMYECKHE U XUMHUYECKHE YCIOBUH CpEeJIbl
oOuTaHus pacTeHuit npu MIPOBEICHUH
9KCIIEPUMEHTOB B O0JIACTH YIPABIICHUS NMUTaHUEM
pacTeHHIA U TIOAOPOANEM TTOUYBBI
BJIa/leeT HABBIKAMM
- TPUMEHSATh COBPEMEHHBIE HWHCTPYMEHTAJIbHBIC
METOABl  HCCIENOBaHUM  TpU  MPOBEIACHHUU
OKCIIEPUMEHTOB B OOJIACTH yNpPaBIEHUS MUTAHUEM
pacTeHui U IIOA0POAUEM TIOUYBBI
OIIK-4 Cnocoben | OTIK-4.2  Pa3zpabartbiBaet | 3HaeT
MIPOBOJIUTH HAyYHBIE | TIJTaHBbI, MPOrPaMMBI, | - COBPEMEHHBIX METOAMK HAY4YHBIX HCCIIEIOBAHHMA
HCCleI0BaHMs, METOJVMKHA H  TPOBOJHMT | B OOJACTH JUATHOCTHKH TIIOJOPOIMS TOYBHI
aHATU3UPOBATh HAy4YHBIE HCCIICIOBAHUS B|yMeeT
pe3yapTaThl W TOTOBHTH | 00JIACTH arpOHOMUHU - WCIIONB30BaTh COBPEMEHHBIC METOJTUKHA B

OTYCTHBIC JOKYMCHTEI,

obactu JAUATrHOCTUKHU IIJIOAOPOAHA IIOYBBI IIPU
MMPOBCACHNHU HAYyUYHBIX I/ICC.]'IGJIOBaHI/Iﬁ

BJIaJjeeT HABbIKaAMH

- IIPpOBOJAUTH Hay4YHBIC ncciacao0BaHuAd (¢
MMPUMCHCHUCM COBpPCMCHHBIX MCTOIHK B obnactu
IJ1040p0ars IMOYBEI

OIIK-4 Cnocoben
IIPOBOIUTH Hay4HbIC
HCCIICIOBAHMS,
aHAIM3UPOBATh
pe3ysibTatel U T'OTOBUTH

OTUCTHBIC NOKYMCHTEI,

OIIK-4.3 OO6obOmaer u
aHAIM3UPYET  Pe3yJIbTaThl
HCCIICIOBaHUM, TOTOBUT
OTYETHBIE JIOKYMEHThl U
pEKOMEH AT o
pe3yJibTatam Hay4YHBIX
HCCIIeJOBaHUMN

3HaeT
- OCHOB IIOATOTOBKM OTYETHBIX JIOKYMEHTOB IIO
pe3yibTaTaM HaydYHBIX HCCIICIOBAHHNA B OO0JIACTH
yIpaBJiI€HUS] MUTAHUEM PACTEHUM U IIJIOJOPOIUEM
TTOYBBI

ymeer

- HCIIOJIb30BaTh pe3yJibTaTam HayYHBIX
UCCJIEIOBAaHUN B O0JIACTH YTNpaBJICHHs MUTaHHEM
pacTeHUi U IJIOJOPOAMEM IOYBBI JJISI MOJATOTOBKU
OTUETHBIX JIOKYMEHTOB
BJIaJleeT HABBIKAMU

- COCTaBJIATb  OTYETHBIE

JOKYMCHTBI oo




pe3yJibTaTaM HAay4HBIX HCCIEIOBAaHHUN B 00JIaCcTH
YIPaBJICHUS MUTAHUEM PACTEHHU M IIJIOJOPOIHUEM
MIOYBBI

IIK-5 Cnocoben
OpPTraHM30BaTh MPOBEICHUE
AKCIIEPUMEHTOB  (ITOJIEBBIX
OTIBITOB) o OIICHKE
a¢hexTUBHOCTH
WHHOBAI[MOHHBIX
9JICMEHTOB TEXHOJIOTHH B
YCIIOBUSIX TIPOM3BOJICTBA U
o0paboTaTh  pe3yJbTaTHI,
MOJyYEeHHBIE B OIBITaX C
HCIIOJIb30BAaHHEM METOJIOB
MaTeMaTH4YeCKOM
CTaTHUCTUKU

[IK-5.1 OpranuzoBbIBaeT
MIPOBEICHUE
AKCMEPUMEHTOB
OIIBITOB) o
3¢ (HEKTUBHOCTH
WHHOBAIIMOHHBIX
TEXHOJIOTUH  (DJIEMEHTOB
TEXHOJIOTUH) B YCIOBHUSIX
MIPOU3BO/ICTBA

(ToneBbIX
OLICHKE

3HaeT

- TpeGoBanust  OXpaHbI
periaMeHTUP YOI
o0s13aHHOCTEN

- IlpaBmia paGoTel €O cCHEUUATH3UPOBAHHBIMU
SNIEKTPOHHBIMUA HH(OPMALIMOHHBIMU pecypcami,
reonH(pOpMaMOHHBIMH CUCTEMAaMHU,
UCIIOJIb3yEMBIMU npu IUTaHUPOBAHUU u
MIPOBEJICHUH HCCIIEIOBATEIBCKUX padOT B 00JIaCTH
arpoHOMUU

- Metoauka OMNBITHOrO Jena B
(arpoHOMUMN)

- TexHuka 3akjIaJKd M TPOBEIEHUS MOJEBBIX
OIIBITOB

- Bumpl m Meromuka mNpOBEACHUM YYETOB U
HAOIIOAEHUN B OIILITE

ymeert

- ITonp30BaThCS CTEeLUATU3UPOBAHHBIMU
AIIEKTPOHHBIMH HH(OPMallMOHHO-aHATUTUYECKUMU
pecypcaMi U T€OMH(OPMAIIMOHHBIMH CHCTEMaMH
npu IUIAaHUPOBAHUU u MIPOBEJCHUU
UCCIIEI0BATEIbCKUX PA0OT B 00JIACTH arpOHOMMUU;

- Bectn nHpOpMaIMOHHBIN MTOUCK, B TOM YHUCIE C
MCIIOJIb30BaHUEM
H(GOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHON
"NuTepuet”;

- Onpenenstb MEPCTIEKTUBHYIO TeMy
UCCJIEIOBAHUNA C YYE€TOM KPUTHUYECKOIO aHaJIn3a
NoJy4yeHHON HH(popManuu;

- ®opmynupoBaTh MpodIeMy, JAOCTHXKUMYIO LENb
W 3aJ1a4d MIPOBEJICHUS UCCIIEOBAHU;
- OOGocHOBBIBaTh METOJIUKY
HUCCIeN0BaHuI

- Bectu nepBuuHYyI0 JOKYMEHTAIMIO IO OIBITAM B
COOTBETCTBUM  C  TpeOOBAaHUSIMU  METOJUKHU
OIIBITHOTO JIENa

BJIaJleeT HABbIKAMH

- HVudopmaunoHHBIA TMOMCK HMHHOBALMOHHBIX
TEXHOJIOTUN (3JIEMEHTOB TEXHOJOTHH), COPTOB U
rHOpPUIIOB  CEIbCKOXO3SHCTBEHHBIX  KYJIBTYp C
LEJIbI0 orpeieNIeHUs MEPCIIEKTUBHBIX
HaIlpaBJICHUI UCCIIEIOBAHUM;

- PaspabGotrka mporpamMMbl HCCIEAOBAHHUMN IO
U3yuyeHHI0  A(PQPEKTUBHOCTH  MHHOBAIIMOHHBIX
TEXHOJIOTUN (3JIEMEHTOB TEXHOJOTHH), COPTOB U
ruOpUI0B B YCIOBUAX MPOU3BOCTBA;

- Opranuzanusi [pPOBEIEHUS  OKCIIEPUMEHTOB
(moneBbIX OMNBITOB) MO OLEHKE 3()(eKTUuBHOCTH
WHHOBAIIMOHHBIX TEXHOJIOTUI (311eMeHTOB
TEXHOJOTHU), COPTOB M THUOPUIOB B YCIOBHUSX
IPOU3BO/ICTBA

Tpy#Aa B 4acTy,
BBINOJIHEHUE  TPYAOBBIX

3eMIIeEIINI

CETH

MMPOBCACHUA

T1IK-5 Criocoben

[1K-5.2 [Tpumensier

3HaAET




OpraHu30BaTh IPOBCACHUC

SKCTIEPUMEHTOB  (ITOJIEBBIX
OTIBITOB) 1o OLICHKE
3¢ deKTUBHOCTH
WHHOBAIIMOHHBIX

9JICMEHTOB TEXHOJIOTHH B
YCJIOBUSX TPOU3BOACTBA U
00paboTate  pe3ynbTaTHhl,
MOJIyYCHHbIE B OIBITAX C
HCIIOJIb30BAaHUEM METOIOB
MaTeMaTHYSCKOU
CTaTUCTUKHN

COBPEMEHHBIC TEXHOJIOTUH
00paboTKH u
MIPEACTABICHUS
AKCTIEPUMEHTAIBHBIX
JAHHBIX c
HCIIOJIb30BaHUEM
CIIEIUAJIBHOTO
IPOrPaMMHOTO
obecrieueHuss H
MaTeMaTH4YeCKOI
CTATHUCTUKHU

MCTOOOB

- CoBpeMeHHBIE TEXHOJOTHMH O00paboTKH W
MPEICTABIICHUS SKCIIEPUMEHTAIBHBIX JAHHBIX
- MeTtozsl pacuera arpOHOMHYECKOIA,

DHEPTreTHYECKON, SKOHOMHUYECKON A(PPEKTUBHOCTH
BHEJIPEHUS] NHHOBALIUI

- IlpaBuma  paGoTel  CO  CHEUUAIBHBIM
IPOrPpaMMHBIM  O0ECIICUYCHHEM IPU TMPOBEICHUH
CTaTHCTHYECKOM 00paboTkn pe3yJIbTaToB
UCCIIEIOBaHUH W pacyeToB S PEKTHBHOCTU

BHEJPECHUS NHHOBAIUI
- [IpaBuna paboThl ¢ MPUKIATHBIMH ITPOTPAMMaMHU

s opopmIleHHsT  JIOKJIQJOB, — MPE3CHTAIWH,
UH(pOpPMAITHOHHBIX 0030poB 1o UTOoram
UCCJICIOBAaHUN B 00JIaCTH arpOHOMHH

- Cocras, GYHKIIMK ¥ BO3MOYKHOCTH
UCIIONb30BaHUs UH(POPMAITUOHHBIX 51
TEJICKOMMYHHKAIIHOHHBIX TEXHOJIOTHIA B
poeCCUOHATBHON JeSTeILHOCTH npu

IUIAHUPOBAHUYU W TIPOBEICHUH HCCIIEI0BATEIBCKUX
pabot B 001acTH arpOHOMHUH

- IlpaBuna pabGoTel ¢ KOMIBIOTEPHBIMH H
TEJIEKOMMYHHUKAIIMOHHBIMHU cpeacTBamMu B
npodeccuoHaTbHON JeSITeIbHOCTU npu

MJIAHUPOBAHUM M TIPOBEJICHUN HMCCIIEIOBATEIIbCKUX
paboT B 00J1aCTH arpOHOMUU

yMeeT

- KoHTponupoBath 3akiiajiky MOJEBBIX OIBITOB M
yXOJl 32 HUMH B COOTBETCTBHHM C pa3padOTaHHOMI
MPOrpaMMoOil U METOAUKOW OMBITHOTO Jeja

- llomp3oBaTbCsd  METOJAMH  MaTeMaTHYeCKOM
CTAaTUCTUKHU TPU aHAJIU3€ OMBITHBIX PE3YJIbTATOB

- (OOpabateiBaTh pe3yJbTaThl HUCCICJOBAHUN C

UCIIOJb30BAaHUEM  METOAOB  MaTeMaTH4ecKou
CTaTUCTUKU

- PaccuuteiBaTh arpoOHOMHYECKYIO,
SHEPreTUYECKYIO, 9KOHOMHYECKYIO

3¢ (PEKTUBHOCTH BHEAPECHUS] HHHOBAIIHI

- Ilomb3oBaThCsi  CHELUANBHBIM  TPOTPAMMHBIM
o0ecrieueHneM MpH TMPOBEIEHUU CTATUCTUYECKON
00paboTKH pe3yIbTaTOB MCCIEAOBAHUN U PACUETOB
3(h(PEKTUBHOCTH BHEAPECHUS] HHHOBAIIHI

- Hcnonwp3oBaTh NpUKIATHBIE TPOTPAMMBI IS
oopmieHus JTOKJIJIOB, Mpe3eHTALNH,
UH(POPMAITMOHHBIX 0030poB 1o nuToram
HCCJIEIOBAHUN B 00JIaCTH arpOHOMUU

BJIaJieeT HABBIKAMH

- COoop u aHanu3 pe3yjibTaTOB, MOJYYEHHBIX B
OTIBITaxX

- IloaroroBka pekoMeHJAlUi MO BHEAPEHUIO B
MIPOU3BOJICTBO MCCIIEAOBAHHBIX MPUEMOB, COPTOB H
THOPUIOB  CEITBCKOXO3SHUCTBEHHBIX KYJIBTYp Ha
OCHOBE aHAJIM3a OMBITHBIX JaHHBIX




3. MecTo 1MCUMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JncuuIinHa

«MHCTpyMEHTaIbHBIE

00s13aTeIbHON YaCTH MPOrPaAMMBI.
W3yuenune TUCHMIUIMHBI OCYIIECTBIIsAETCS B 3cemecTpe(-ax).
I[J'DI OCBOCHHA AUCLMIIIINHBI «I/IHCTPYMGHTaHLHBIe MECTOObI HCCHGHOBaHHﬁ)) CTYACHTHI HCIOJIB3YIOT

3HAHUS, YMEHUS U HABbIKU, CPOPMHUPOBAHHBIE B MPOLIECCE N3YUECHUS TUCIUIUINH!

METOJIBI

HHHOB&HI/IOHHHC TCXHOJIOTMH B OBOIICBOACTBC
I/ICTopI/Iﬂ 1 MCTOA0JI0I'UA Haquoﬁ aFPOHOMI/II/II/ICTOpI/IH 1 MCTOAO0JIOIUA HaquOﬁ arpoOHOMHH
I/IHHOBaHI/IOHHHe TCXHOJIOTMH B OBOIICBOACTBC

I/ICTOpI/IH 1 MCTOA0JI0I'usA HaquOﬁ arI)OHOMI/II/II/IHHOBaI_[I/IOHHLIe TCXHOJIOI'MH B arpOHOMHUU

M HHOBalMOHHBIE TEXHOJIOIMH B OBOIIEBOJICTBE
HcTopus u metononorus HayuHoi arpoHomuul C B arpoHomMun
HMHHOBaNMOHHBIE TEXHOJIOTHN B OBOILEBOACTBE

Hc

TOpUS

METOAO0JIOIrHA

IIPUMEHEHHUS CPENICTB 3alIUThl PACTCHUM
M HHOBallMOHHBIE TEXHOJIOTMH B OBOILIEBOJICTBE
HcTopust 1 METOROJIOTNST HAYYHOU arpOHOMUMIIHHOBAallMOHHBIE TEXHOJIOTHH B OBOILEBOICTBE
OcBoeHue aucHUIUIMHBL «VHCTpyMEHTaNbHBIE METOAbI HCCIEJOBAHUN» SBISETCS HEOOXOAUMOM

OCHOBOH JIS OCJIEAYIOUIETO U3YUYEHHS CAEAYIOMUX TUCLUILINH!
HayuHno-uccnenoBarenbsckas pabora
[IpenaumuiomHas mpakTuka
ITonroroBka K cadye U cada rocy1apCTBEHHOIO 9K3aMEHa
BrimonHenne u 3anmTa BRITyCKHON KBAMH()UKAMOHHON paboThI

Hay4YHOU

HUCCJIEJOBAHUI)

arpoHoMHMHCOBpEMEHHBIE

ABIIACTCA

TCXHOJIOT'MH

JTUCIUIUINHON

3 PEeKTUBHOTO

4. O0beM AUCHUILUIMHBI B 3aYeTHBIX €JIMHHMIAX C YKa3aHMeM KOJIU4YecTBa aKaJeMHUYeCKHMX 4YacoB,
BBIICJCHHBIX HA KOHTAKTHYI padory ¢ o0y4yalmmxcs ¢ npenogaBateneM (IO BHAAM Y4eOHBIX

3aHATHI) U HA CAMOCTOATEILHYI0 padoTy 00y4yarommuxest

OO0mast TpyI0EMKOCTh TUCIUILIUHBI «IHCTpYMEHTaNbHBIE METOMABI MCCIEIOBAaHUI» B COOTBETCTBUU
¢ pabounM y4eOHBIM TIAHOM H €€ paclpeie]IeHUe 110 BHIaM paboT peCTaBICHBI HUXKE.

KonrakTHas pabota ¢ npenogaBarenem, yac dopma
Tpynoemk CamocTos- KoHTposts IIPOMEXYTOYHOU
CeMeCTp OCThb JIEK- TIPaKTHICCKUC na6opaT0pH},1e TEJIbHAs pa- gac ’ aTTeCTalluu
Jac/3.e. 147078 3aHATHUS 3aHATUS 6ota, yac (popma
KOHTPOJISA)
3 144/4 6 26 76 36 Ok
B T.4. 9aCOB:
B MHTEPAKTUBHON 2 4
dopme
MIPaKTUIECKON 2 4 ]
MIOATOTOBKH
Tpynoemk BreaynuTopHas KOHTaKTHas paboTa ¢ mpernogaBareneM, yac/den
Cemectp 0CTh Kypcosas Kypcosoit 3auer JuddepenmmpoBan Koncynpranmu SK3aMeH
Jac/s.e. pabora MPOCKT HBIA 3a49€T nepea 5Kk3aMEHOM
3 144/4 0.25




5. Conep:xxaHue IMCHUILIMHBI, CTPYKTYpPHPOBaHHOe MO TemMaM (pa3aejiam)
JAE€HHOr0 HA HUX KOJMYeCTBA aKA/IeMUYeCKUX YACOB U BU0B YUeOHBIX 3aHATHI

C YKazaHueM OTBeE-

KonuuectBo yacos
OreHoUHOE Kon
C Popmbt CpEICTBO HHIUKAT
e eMHHApCK | TeKylLero
o e saHaTHA | S KOHTPOIIS HPOBEPKU OpoB
Ne HaumenoBanune pazaena/TeMsl g o pe3yIbTaToB TTOCTHIK
8 = E o | ycmeBaemoctn n
@) ° = Qrs) o LB . JOCTUXKECHUA CHUS
5 = 2 g & © | MpOMEXyTOUHON
13 2 5 S \Q WHIUKATOPOB | KOMIIETE
A Q o} 5 £ 8 aTrecTauuu . 9
= z e 2 KOMIIETCHITU I 130007051
E 8, =
X ) <
s © @)
o <
= =
1 paznen. UacTpymeHTanbHast
| |Amarmoctuka buzngecKux
* | ycmoBuii cpenbl oOnTaHUSA
pacTeHui
VYerHbli onpoc, OIIK
IIpakTuko- 41
HuctpymentanbHas OPUEHTHpOBAHH | '
HarHOCTHKA HU3HYECKUX -
L1 | " c ¢ 3010 | 2 8 16 bI€ 3a71a49H 1 49
yCIOBU#  cpempl  OOWTaHMA CHTYaLHOHHBIC OHI&
pacTteHun 3a1aqu, 43
Kpyrusiii cton '
VYerHbli onpoc, OIIK
IIpakTuko- 41
Buoxumuueckne u XUMHUYECKHE OpHCHTHPOBAHH | -
1.2. | MeTomsl uccienoBanus| 3 14 2 12 30 KT 1 bIC 3a/1a9u U 4.2,
pacTeHHi U cpeabl X OOUTaHUs CHTYALHOHHBIC 1 e
3a/1a4H, 43
Konnoxsuym ‘
YerHbli onpoc, OIIK
Komnnoxsuywm, 41
WHcTpyMeHTambHAs [IpaKTHKO- OHI%
|3 |Amarnoctika OUONOrYECKHX 3 3 By 6 30 KT 2 OPHMEHTHPOBAHH 19
(dakTopoB  cpembl  OOWTaHUA bI€ 3214491 U OHI&
pacteHuit CHUTYalHOHHBIC 43
3aJa4n ’
IpoMesKyTO4HAsT ATTeCTALNS Ok
Hroro 144 6 26 76
HUroro 144 6 26 76
5.1. JIeKuMOHHBI KypC ¢ yKa3aHHeM BH/0B MHTePAKTHBHOI (p)OpMbI NPOBe/IeHUsl 3aHATHI
Bcero
Tema nexrmu (u/unm ;
4acoB / 4acoB
HAauMCHOBAHHC pa3,[[eJ'I)
o Coz[epn(aHI/Ie TEMBI HUHTCPAKTUBHBIX
(BUI MHTEPAKTUBHON (OPMBI .
. (w/mnu paznena) 3aHSTUN/
MIPOBEACHHUS 3aHATHIA)/
IMpaKTH4YCCKas
(mpakTryeckasi HOJrOTOBKA)
IoArOTOBKA
HNuctpymenTanbHas WNucTpyMeHTanpHAsT ~ AMArHOCTHKA  (PU3UYECKUX
JMATHOCTUKA (PM3UYECKUX | YCIOBMH CPEJibl OOMTaHMs PACTEHHI 2/
YCIIOBHUH cpeibl OOUTaHUS
pacTeHuit
bruoxnmmaeckne n XHUMHUYCCKUC METOAbI
buoxumuueckue u 22

WCCIICIOBaHUS PACTCHUN U Cpelibl UX OOMTAHUS
XUMUYECKHE METOBI




WCCJIEI0BAHNS PACTEHUN U
CpeIbl UX OOUTaHUS

HHCTpyMeHTaIbHAs WNucTpyMeHTanpHAs JUArHOCTHKA OMOJOTHYECKHX
MArHOCTHKA OHuoyiornueckux | PakTOpoB Cpebl OOUTaHUS PACTCHUI 2/
(hakTOpoOB cpeabl OOUTAHUS
pacTeHuit
6

Hroro

5.2.2. JIaGopaTopHbIe 3aHATHS ¢ YKa3aHHEM BH/0B NPOBEACHUS 3AaHATHH B HHTEPAKTHBHOI (hopme

Bceero,

YacoB / 4acoB HUHTCPAKTUBHBIX

HaunmeHnoBanue @DopMbI TIPOBEACHUS U TEMBI 3aHATUI 9
o 3aHATHI/ IpaKTHYeCKas
paszziena (BHI MIHTEPAKTUBHON ()OPMBI ITPOBEICHUS HOArOTOBKA
UCIUATUIAHBI 3aHATUHN )/(TIpaKTUYeCcKasi OArOTOBKA)
BUJT Yackl
[TonroroBka 060pyAOBaHuUs U 1a0OPATOPHOIA
NHcTpyMeHTATBHAS A 26 PaTop
nocy /bl st aHaiau3a. OTéop oOpasIioB.
JTUarHOCTHKA
Texuuueckue cpencta otoopa. [Iporokon
buznyecKux nab. 8
. oTOopa 1pod. DTUKETHPOBAHUE,
YCIIOBUH Cpefbl
. TPAHCTIOPTUPOBKA, CYIIIKA, TPOCEHBAHHE,
o0uTaHUs pacTeHUM
pa3mod, XxpaHeHHe
buoxumuueckue u
xumuueckue Metoasl | Omnpezenenue cofepaHus Kalaus B IOYBE U
WCCIJIEIOBAHHUS pacTEeHHSIX MIIaMEHHO-()OTOMETPUUYECKUM na0. 2
pacTeHuil u cpebl METOJIOM.
WX oOUTaHUS
buoxumuueckue u
XUMHYECKHE METO/IBI Omnpenenenne MaKpo ¥ MUKPOIJIEMEHTOB B
UCCIICIOBaHUS pacTeHUsIX METOJIOM aTOMHO-a0COPOIIOHHOM na0. 6
pacTeHui U cpenbl cnektpoporomerpun (AAC).
uX OOUTaHUS
buoxumuueckue u Kpatkas xapakrepuctuka aTOMHO-
XUMHYECKHE METOIBI abcopOrmonHoro criekrpodoromerpa Nova
HCCIICIOBAHMS 300. YnpaBnenue npudopom, 06padoTka nao. 4
pacTeHuii u cpeap pe3yabTaTOB aHAN3a, OTOOpAKEHHE U
uX OOUTaHUS XpaHeHue UHPOpMaIIIH.
NHcTpyMeHTabHAs
AparHocTia Omnpenenenre OpraHMYeCcKOro BEeIeCTBa
OHOIOTUYECKUX p p nab. 6
TTOYBHI.
(akTOpOB cpeabl
oOWTaHUs pacTCHUI
5.3. KypcoBoii npoekT (padoTa) yueOHbIM IJIAHOM He NMPeayCMOTPEeH
5.4. CamocrosTesibHasi paboTa o0y4aronierocs
TeMbl /UM BUJBI CAMOCTOSITEIBHOM PadoThI Yacsl
WNHcTpymeHTanpHas AMarHocTuka (PU3MYECKUX YCIOBUN Cpelibl 0OUTaHUS 16
pacreHui




broXuMHUECKUE U XUMUYECKHE METO/IbI HCCIICAOBAHMS PACTCHHM U CPEIbI HX
oouTaHus

30

HNHcTpyMeHTalIbHASI TMarHOCTUKA OMOIOTHYECKUX (PaKTOPOB CPeIbl OOMTaHUS
pacreHui

30




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.Metonnyeckue peKOMEHIAlMU JUIs OpraHu3allid CaMOCTOSITENbHOM paboThl oOyuaromierocss Io
muctuminHe « THCTpyMeHTallbHbIE METO/Ibl CCIIEI0BaHUI.

3. MeTtoanueckne peKOMEH/IalluH O BBIMOIHEHUIO MUCEMEHHBIX padoT () (MIpH HATUYHH).

4. Meroauueckie pPEKOMEHJAIMM IO BBIIOJIHEHUIO KOHTPOJIBHOM paboThl CTYAEHTaMU 3a04YHOMN
(dopmbl 00yueHus (MPH HATUYHMH)

5. Metoauueckue yka3aHusl 110 BBIIOJIHEHHUIO KypCcOBOM paboThl (IpoekTa) (MpH HATMYHH).

JUis  yCHEUIHOr0 OCBOEGHUS JUCHUIUIMHBI, HEOOXOJUMO CaMOCTOSATENIBHO JETaJbHO H3YUHTh
MPEICTaBICHHBIE TEMBI 10 PEKOMEH/IyeMbIM HCTOYHUKAM HH(POPMAaIIUH:

PexomenyemMbie HCTOYHUKU HHPOPMAIIHH
No (Ne pctouHUKA)
~ | Temsl 1151 CaMOCTOSATENBHOIO U3YUYEHUS
/i OCHOBHas JOTIOJTHUTEbHAS METO/I. JIUT.
(w3 1.8 PITJI) (u3 1.8 PILJT) (w3 1.8 PITJI)

WNuctpymenTansHas JTMarHOCTHKA
¢u3NYeCKUX YCJIOBUN cpenbl OOMTaHUs 11112 7113, | 2.1 122 12.3

1 |pacTenuii. HNHcTpyMeHTabHAS e ST J3.1
JIMarHOCTUKAa  (PU3UYECKUX  YCIIOBHM 4,015 2.4
cpezabl 0OUTaHMs pacTeHUH
buoxumunueckue u XUMHYECKHE
METOABbl HCCIENOBAaHUS PACTEHUN U 1.1 112 113, | 0.1 712.9. 123

2 |cpenbl ux oburaHus. buoxummuueckue u H’l. 4 H,l 5 ’ ’ J'I2 4’ ’ J13.1
XUMHUYECKHE METOIbl  HCCIECIOBAHHUA > )
pacTeHui u cpefibl uX 0OUTaHUs
WNucTpymeHTanpHas JMArHOCTHKA
OMOJIOTHIECKUX dakTOpOB cpeabl

3 oOuTaHUs pactenuit. | JI1.1, JI1.2, JI1.3, | JI2.1, JI2.2, JI2.3, 3.1
NucTpyMeHTanbHas JIMarHOCTUKA JI1.4,J11.5 J12.4 '
OMONIOTMYECKUX ¢dakxTopoB Cpelbl
oOWTaHUs pacTCHUI

7. ®OHA OLECHOYHBIX CpeaCTB (OLEHOYHBIX MATEPHAJIOB) ISl NPOBEACHUS NPOMEKYTOUHOH AaT-
TecTaluu 00y4aromuxcs no gucuuminie « AHcTpyMeHTabHbIE METOABI HCCICA0BAHUID)

7.1. IlepeyeHb WHAMKATOPOB KOMIETEHHHH ¢ yKa3aHHeM 3TanoB HX (OPMHUPOBAHHMS B Ipoluecce
0CBOeHMsI 00pa30BaTeIbHON MPOrPaMMbIl

JMCIUIUIMHBL/3JIEMEHTHI
MIpOrpamMMBI (TIPAKTHKH, 1 2
I'MA), yaactByronue B
(hopMHPOBaHHU HHIUKATOPA
KOMIICTCH-1IIH 1 2 3 4

WHauKkaTop KOMIIETEHIINH
(ko 1 conepIkaHue)

MHHOBaMoHHBIE
TEXHOJIOTHH B arpOHOMHUH

OIIK-4.1:lemonCTpHpYET
3HaHME TPATULHUOHHBIX U
COBPEMCHHBIX METO10B
HCCIIeI0BaHNS,
IIJIaHUPOBAHUA U
IPOBEJICHUS

KCIIEPUMEHTOB B 06J1aCTH Hayuno-uccnenoparenbckas <
3eMJIe/IENHs U pabora
pacTeHNEBO/ICTBA

Hcropus u metononorus
Hay4HOM arpOHOMUU




WHauKkaTop KOMIIETEHIINU
(ko u comepIkaHuE)

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

OIIK-4.2:Pa3pabaTsiBaet
IJIaHBI, IIPOrPaMMBI,
MCETOAUKH U ITPOBOAUT
Hay4YHBIC UCCJICAOBAHUA B
00J1aCTH arpOHOMUU

Hctopus u metogonorus
Hay4HOM arpOHOMUU

HayuHo-uccnenoBarenbsckas
paborta

OIIK-4.3:00600mmaer u
aHAIM3UPYET PE3yJIbTATHI
HCCIICIOBAaHUH, TOTOBUT
OTYETHBIC IOKYMEHTHI U
pEKOMEeHIaluu 10
pe3yipTaTaM HaydHBIX
HUCCIIEI0OBaHUN

Hcrtopus u metogonorus
Hay4HOW arpOHOMUU

HayuHno-uccnenoBarenbckas
pabota

IK-5.1:OpranusoBbiBaet
IIPOBEIICHUE
9KCTIEPUMEHTOB (IIOJIEBBIX
OTIBITOB) TIO OIICHKE

3¢ (HEeKTUBHOCTH
WHHOBAI[OHHBIX
TEXHOJIOTHH (27IEMEHTOB
TEXHOJIOTHH) B YCIOBUAX
MIPOU3BOJICTBA

I'IC B arpoHOMIH

MeTonuka ONBITHOTO Jefia B
3alIUTe pacCTeHUN

Hpe,I[Z[I/IHHOMHaFI TIPAKTHUKA

CucTeMbl HHTETPUPOBAHHON
3aIUTHI
CeJIbCKOXO03SIMCTBEHHBIX
KyJIbTyp Ha tore Poccun

CoBpEMCHHBIC TEXHOJIOTUU
3P PEKTHBHOTO TIPUMEHCHUS
CPEJICTB 3alIUTHI PACTCHUN

[IK-5.2:IIpumenser
COBpPEMEHHBIE TEXHOJIOTUI

I'YIC B arpoHOMIH

Hpe,I[Z[I/IHHOMHaFI IIPAKTHUKA

00pabOTKH U
MIPEICTaBICHUS
AKCIIEPUMEHTAIBHBIX
JIAHHBIX C MCIIOJIb30BAHUEM
CIEINAIFHOTO
MIPOTPAaMMHOTO
o0ecIieueHusT 1 METOIOB
MaTeMaTH4eCKOn
CTaTUCTUKHU

CoBpeMeHHbIE TEXHOJIOTHH
3¢ GEKTUBHOTO IPUMEHECHUS X
CPEICTB 3aLIUTHl PACTCHUN

7.2. Kpurepum ¥ IIKaJbl OLEHUBAHMSA YPOBHS YCBOGHHSl HWHIMKATOPpa KOMIIeTeHIHii, ompeae-
JISIIOLIMe NPoleyPhbl OLleHNBAHNUS 3HAHN, YMEHNH, HABBIKOB U (MJ1M) ONbITA J1eSITeJIbHOCTH

OneHka 3HaHWI, yMEHUH M HaBBIKOB M (WJIM) ONbITA JEATEIBHOCTH, XAPAKTEPU3YIOILUX ITaIlbl
(opMHpOBaHUS KOMIIETCHIMN MO TUCHMIUIMHE «VHCTpyMEHTalbHbIE METO/ABI UCCIECIOBAHUN) MPOBOIUTCA
B (hopMe TEKYILIEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTALlUH.

Texymuii KOHTPOJIb IPOBOAMTCA B TEUEHUE CEMECTpAa C LEJNbK OMNPEIEIICHUS YPOBHSI YCBOEHUS
oOy4aroluMucs ~ 3HaHUM, (OPMUPOBAHMSA yYMEHUH M  HaBBIKOB, CBOEBPEMEHHOIO  BBIABJICHHUS
npernojaBaTeeM HEJOCTATKOB B IOATOTOBKE OOYYAIOUIUMXCA W NPUHATHSA HEOOXOAMMBIX Mep Mo eé
KOPPEKTUPOBKE, a TAaKXKe Ul COBEPLICHCTBOBAHMS METOAMKHM OOyudeHMsl, OpraHu3aluu y4eOHOH paboTel M
OKa3aHUs MHIMBUAYAIBHONW IOMOIIM 00yYaromeMycs.

[TpomexxyTouHass arrectauust IO JUCLMILUIMHE
IIPOBOJIUTCS B BUAE DK3aMEH.

3a 3HaHUS, YMEHHUS U HaBBIKU, IPHOOPETEHHBIE CTYJEHTAaMHU B MEPUOJ UX OO0Y4YEHHs, BBICTABISIOTCS
oneHku «3AUTEHO», «HE 3AUYTEHO». (mm «OTJIIMYHO», «XOPOILIOy», «YJIOBJIIETBOPUTEJIb-
HO», «<HEYIOBJIETBOPUTEJIBHO» nnist nuddepeHrpoBaHHOr0 3a4eTa/IK3aMeHa)

JInst olleHUBaHMs 3HAHUM, YMEHMI, HaBBIKOB M (MJIM) ONbITAa AEATEIBHOCTH B YHUBEPCUTETE MpHUME-
HseTCs OaJlIbHO-pEUTHMHIOBas CHCTEMa OLIGHKM KayecTBa OCBOEHMsSI 00pa30BaTeIbHOM MPOrpamMMbl.
OneHka npoBOAUTCS NPU MPOBEACHUM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHBIX aTTECTaLUi
oOyuaronuxca. PelTHUHroBass oleHKa 3HAHUW SBJISETCS WHTETPUPOBAHHBIM I[OKAa3aTelieM KauyecTBa
TEOPETUYE-CKUX U NPAKTUYECKUX 3HAHUM U HABBIKOB CTY/IEHTOB 10 JUCIIUILINHE.

«HCTpyMEHTaNIbHBIE METOIbl  UCCIEAOBaAHUID)



CocTaB 0a/111bHO-PEHTHHIOBOI OLIEHKHU CTY/IeHTOB 04HOI (hopMBbI 00yUeHH S

s cTyneHToB O4HOM (popMbl OOy4YeHHS 3HAHHUS MO OCBAaMBAEMBIM KOMIIETEHIUSM (OPMUPYIOTCS
HA JICKUMOHHBIX U MPAKTUYECKUX 3aHATHUAX, & TAKXKE B IMIPOLIECCE CAMOCTOSATENBHON MOATOTOBKH.

B cootBeTcTBUM C OaMIBHO-PEHTHHIOBOM CHUCTEMOU OIICHKH, MPHHITONM B YHHUBEPCUTETE CTYyACHTAM
HAYUCIISIOTCS 0aJUIbI TIO CISAYIOIMHUM BHAAM padoT:

. MakcuManbHOE
Ne koHTpONIBHOU OueHOYHOE CPEeNICTBO Pe3yJIbTaTOB MHAUKATOPOB JIOCTHIKEHHUS
TOYKH KOMIIETCHIIUNI KOIMHCECTBO
0amioB
3 cemectp
KT 1 Y cTHBIN onpoc 0
KT 1 [IpakTHKO-OpHEHTUPOBAHHBIE 3a/1a4U U CUTYAI[MOHHBIC 3a]1a4 0
KT 1 Komnoksuym 0
KT 2 Y CTHBIH ompoc 0
KT 2 IIpakTHKO-OpUEHTHPOBAHHBIE 33a41 U CUTYal[MIOHHBIE 33/1a4H 0
KT 2 Konnoksuym 0
CymMma 0a/1710B 110 HTOraM TeKyIero KOHTpoJIst 0
[Tocemenne JTEKIMOHHBIX 3aHATUI 20
[ocenienne NpakTUYECKNX/Ta00pPaTOPHBIX 3aHATHHA 20
Pe3ynbTaTuBHOCTH pabOTHI HAa MPAKTHUECKUX/TA00pATOPHBIX 3aHITUSX 30
Uroro 70
. OLeHOo4YHOE CPEeNCTBO MaxkcumanbHOe
Ne koHTpONBHOU .
TOMKH pe3yJIbTaTOB NHANKATOPOB KOJINYECTBO Kputepuu olieHkr 3HaHUHN CTYJEHTOB
JOCTIKEHUN KOMITETEHIINH OaJuI0B
3 cemecTp
KT 1 YcTHBIN onpoc 0
[IpakTHKO-OpUEHTHPOBAHHbBIE
KT 1 3aa4u 51 CHUTYaI[MOHHBIE 0
3a/1a4uu
KT 1 Konnoksuym 0
KT 2 YcTHbIN onpoc 0
[TpakTHKO-OpHUEHTHPOBAHHBIE
KT 2 3a7aun 51 CHATYaI[MOHHBIE 0
3a1a4n
KT 2 KomnokBuym 0

Kpurtepun n mkaJjbl OleHUBAHUSA Pe3yJIbTATOB 00yUeHHsI HA IPOMEKYTOYHON aTTecTAlMHU

IIpu npoBeneHMM HTOroBOH arrecTanuu «3adeT» («Iu(epeHIMPOBaHHBIN 3a4eT», «IK3aMEH»)
IPENo/aBaTeNl0 € COrJlacusl CTYyAEHTa pa3pellaeTcsi BbBICTABIATH OLEHKU («COTJIMYHO», «XOPOLIO»,
«yIOBJIETBOPUTEJIBHO», «3a4eT») IO pe3ysbTaraM HaOpaHHbIX OalJIoOB B XOA€ TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH B CEMECTPE I10 BBIILIE IPUBEICHHOM IIKaJIE.

B ciaydae otkaza — ctyneHT caaer 3ader (AuddepeHurpoBaHHbIN 3a4eT, 3K3aMeH) MO MPHUBEIEHHBIM
BBIIIIE BOIIPOCaM U 3ajJaHusM. MToromas ycmeBaemMocTh (3aueT, nudepeHIMpPOBAaHHBINA 3a4eT, dK3aMeH) He
MOXET OIICHMBAaThCSl HIKE€ CYMMBI OaljoB, KOTOPYIO CTYIAEHT HaOpaJl 10 HTOoraM TeKyled u
IIPOMEKYTOYHON yCIIEBAEMOCTH.

IIpu cnave (3auera, nudQepeHIUPOBAHHOIO 3a4yeTa, HSK3aMeHa) K 3apa0OTaHHBIM B TEYEHHE
CeMecTpa CTyJEHTOM Oa/ulaM NpuOaBiIAIOTCS Oaibl, IOJNydYeHHblE Ha (3auere, AUp(HepeHIUPOBAHHOM
3ayeTe, K3aMeHe) U cyMMa OalljIoB IEPEBOJUTCS B OLICHKY.

KpuTepun u mkaJjibl olleHUBAHUS OTBETA HA IK3aMeHe
Cnaua sk3amMeHa MOXET M00aBUTh K TEKYIICH Oa/uTbHO-pEUTHHTOBOM OIICHKE CTYJEHTOB He Oosee
20 0ayioB:

Coneprxanue ounera KonnuecTBo 6amios

Teoperuueckuii Bonpoc Nel o7




Teopernueckuii Bonpoc Ne2 o7

3amayda (oIeHKa yMEHUH 1 o 6
Hroro 20

KpuTtepun oneHku oTBeTa Ha IK3aMeHe

Teopetnueckue Bonpocs! (Bornpoc 1, Bompoc 2)

7 0asioB BBICTABIAETCS CTYACHTY, MOJHOCTHIO OCBOMBIIEMY MaTepHall TUCIUIUIMHBI WK Kypca B
COOTBETCTBUM C Y4YeOHOM MpOrpaMMOM, BKJIIOYash BONPOCHI paccMaTpuBaEMble B PEKOMEHJOBAHHOM
IporpaMMoi JOMOJTHUTEIHHON CIPAaBOYHO-HOPMATUBHOM M HAYYHO-TEXHUYECKOW JIUTEPaTyphbl, CBOOOIHO
BJIA/ICIOIIEMY OCHOBHBIMHU TMOHSTUAMM JUCHUIUIMHBL. TpeOyercs MONHOE TNOHUMAaHUE W YETKOCTb
U3JI0KEHHUSI OTBETOB IO 3K3aMEHAIMOHHOMY 3afaHuio (OWJeTy) M JOMOJTHHUTEIBHBIM BOINPOCAM, 3a/JaHHBIX
9K3aMEHATOPOM. JIOTOJNIHUTENBbHBIE BOMPOCHI, Kak NPaBWJIO, JOKHBI OTHOCUTBCS K MaTepuaily
JUCHUIUIMHBL WIK Kypca, HE OTPaKEHHOMY B OCHOBHOM 3K3aMEHAI[MOHHOM 3a/laHuu (OMiieTe) U BBISBISIOT
HOJTHOTY 3HAaHUN CTYJEHTA MO JUCIUILINHE.

5 Oamma 3aciyXWBaeT CTYACHT, OTBETUBIIMN TOJMHOCTbIO M ©0€3 OmHUOOK Ha BOMPOCHI
9K3aMEHALIMOHHOTO 3aJaHUsl M IOKA3aBIUMI 3HAHUS OCHOBHBIX IMOHSITHNA JUCIUIUIMHBI B COOTBETCTBUHU C
00s13aTeIBHON TTPOrpaMMOi Kypca ¥ peKOMEHI0BAHHON OCHOBHOM JIUTEPATYPOH.

3 Oamia JaH HEJOCTaTOYHO TIOJHBIA M HEJOCTaTOYHO pa3BepHYThId oTBeT. Jloruka wu
MOCJIeIOBAaTeNIbHOCTh  M3JIOKEHUS HMMEIOT HapylieHus. JlomymieHbl OmUOKM B PACKPBITUM TMOHATHUH,
ynotpeOnennn TepMuHOB. CTYAGHT HE CIOCOOCH CaMOCTOSITEIHHO BBIJCIUTh CYIICCTBEHHBIC U
HECYIIECTBEHHbIE MPU3HAKK M MPUYUHHO-CICACTBEHHBbIE CBsA3H. CTYIEHT MOXET KOHKPETU3UPOBATh
0000IIECHHbIE 3HAaHUS, JIOKa3aB Ha NpPUMEpax MX OCHOBHBIE TIOJIOXKEHUS TOJIBKO C  TIOMOIIBIO
npenonaasarens. PeueBoe opopmiienue TpedyeT nonpaBoK, KOPPEKIUH.

2 Oaiya JaH HEMOJHBIA OTBET, MPEACTABISIONIUN cOO0M pa3pO3HEHHBIC 3HAHHS MO TEME BOIpOca C
CYLIECTBEHHBIMU  OlIMOKaMu B  ompeneieHusx. [IpucyTcTByroT (parMeHTapHOCTb, HEJIOTUYHOCTD
n3noxkeHus. CTyIZeHT HE OCO3HAeT CBS3b JAHHOTO TOHSTHS, TEOPUH, SIBICHUS C APYTUMH OOBEKTaMHU
JUCHUIIIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3aLUsl M JI0Ka3aTEIIbHOCTh M3J10KeHUsA. Peub HerpamoTrHas.
JlonOTHUTENBHBIE U YTOUHSIOLIME BONPOCH! MPENoAaBaTess He MPUBOJAAT K KOPPEKLUH OTBETA CTYyACHTA HE
TOJIBKO Ha MTOCTABJICHHBIN BOMPOC, HO ¥ Ha IPYTHUE BOIIPOCHI TUCIUILIMHBI.

1 Gannm mgaH HEMONHBIA OTBET, MPEACTABISIONINN COOOW pa3pO3HEHHBIE 3HAHUS MO TEME BOIMpOCa C
CYLIECTBEHHBIMU  OIIMOKaMU B  ompeneieHusx. [IpucyTcTByroT (parMeHTapHOCTb, HEJIOTUYHOCTD
n3noxeHus. CTyIeHT He OCO3HAeT CBS3b JAHHOTO TOHSTHS, TEOPUH, SIBICHUS C APYTUMH OOBEKTaMHU
JUCHUIIIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3aLMsl M JI0Ka3aTEIbHOCTh W3J10XKeHUsA. Peub HerpamoTrHas.
JlonoTHUTENBHBIE U YTOUHSIOLIME BOMPOCH! MPENoAaBaTes HE MPUBOJAAT K KOPPEKIIUH OTBETAa CTYACHTA HE
TOJIBKO Ha MTOCTABJICHHBIN BOMPOC, HO ¥ Ha IPYTHUE BOIIPOCHI TUCIUILINHBI.

0 6asnIoB - MpH MOJHOM OTCYTCTBHUU OTBETA, MMEIOIIETO OTHOLIEHHE K BOIIPOCY.

OrennBaHue 3a0a4u

6 OamtoB 3amavu penieHbl B TOJTHOM 00BbeMe ¢ COOJTIOICHIEM HEOOXOIMMOH MOCIIeI0BaTEILHOCTH.

5 6amnoB

4 6anna 3amauu pemeHbl ¢ HeOOMBITMMH HEJ0YETaMHU.

3 bamna

2 Oaymta 3agavd penieHbl HE MOJHOCTBIO, HO 00BbEM BBIMOJIHEHHOW YacTH TAaKOB, YTO TO3BOJISICT ITO-
JTY4YUTH MPABUIBHBIC PE3YIbTATHI U BHIBOJIBI.

1 GamnoB 3amayu pemIeHbl YaCTHYHO, C OOJBIITNUM KOJIMYECTBOM BBIYHCIUTEIBHBIX OMIMOOK, 00BhEM
BBITIOJTHEHHOHM 4acTH pabOThl HE MO3BOJISET CAETaTh MPaBUIIHHBIX BHIBOJIOB.

0 GayoB 3a7aun HEe penieHBl WM paboTa BBINIOJHEHA HE IMOJHOCTHIO, W O0BEM BBHITIOJTHCHHOM da-
cTH paboTHI HE MO3BOJISAET CAETATh MPABUIHHBIX BHIBOJIOB.

[TepeBon peUTHHIOBBIX 0AJIJIOB B MATHOAIUIBHYIO CUCTEMY OLIEHKH 3HaHUI 00ydJarouXCs:

U1 SK3aMEHa:

- «oTm4HO» — OoT 89 1o 100 GamioB — TeOpeTHUecKOoe COAEpKAHME Kypca OCBOSHO MOITHOCTHIO, 0e3
po0eIOB HEOOXOAMMBIC MPAKTHUYECKUE HABBIKM PaOOTHl C OCBOCHHBIM MaTepuajioM C(POPMHUPOBAHBI, BCE
MPEeIyCMOTPEHHBIE NPOrpaMMoi 00y4YeHHs yueOHbIe 3aJaHHs BBIIOJHEHbI, KAYECTBO MX BBITIOJIHEHUS OIle-
HEHO YUCIIOM 0aJUTOB, OJIN3KHM K MAaKCUMAIIbHOMY

- «xopomo» — oT 77 1o 88 0ayIoB — TEOPETUUECKOE CO/AEp)KaHHE Kypca OCBOEHO MOJIHOCTBIO, 0e3



npo0OenoB, HEKOTOpbIE MPAKTUYECKHE HABBIKM PaOOTHI C OCBOCHHBIM MaTepHaioM c(OpMHpPOBAHBI HEIO-
CTaTOYHO, BCE MPEIYCMOTPEHHBIC MpOrpaMMoi OOy4YeHHs ydeOHBbIC 3a/laHusl BBITIOJHEHBI, KaUECTBO BBI-
MOJTHEHHsI HU OJHOTO W3 HUX HE OLEHEHO MHUHUMAJIbHBIM UYHCJIOM OajioB, HEKOTOpPhIE BHJBI 3a/laHUN BBI-
TIOJIHCHBI C OIHOKAMU;

- «yJIOBJIETBOPUTEIBHO» — OT 65 10 76 0alJIoB — TEOPETUYECKOE COJEp)KAaHUE Kypca OCBOEHO 4a-
CTHYHO, HO MPOOEINIbI HE HOCAT CYIIECTBEHHOTO XapaKTepa, HeOOXOIUMbIC MPAKTUICCKUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepHUajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOii
oOyueHus y4eOHBIX 3a/laHWi BBHITIOJTHEHO, HEKOTOPHIE W3 BBIMOJHCHHBIX 3aJaHHN, BO3MOXKHO, COJEpKaT
OIIMOKH;

- «HEYIOBIETBOPUTENHHO» — OT 0 10 64 OaIOB - TEOPETHYECKOE CONEpKaHHWEe Kypca HE OCBOCHO,
HEOOXOAMMBbIE TMPAKTUUYECKHE HaBBIKM pabOThl He CHOPMHUPOBAHBI, BBHINOIHEHHBIC Y4eOHbIE 3aJaHHs CO-
JepKaT rpyOble ONMIMOKH, AOMOTHUTEIbHAS CaMOCTOATENbHAsI padoTa HaJ MaTepuaioM Kypca He MPHUBEACT
K CYILIECTBEHHOMY MOBBIIIEHUIO Ka4ECTBA BBHITTOTHEHHS YUEOHBIX 3aJaHUI

7.3. IlpumepHble OLEHOYHbIE MATEPUAJBI AJsl TEKYILIero KOHTPOJS YCHEeBAeMOCTH H IPOMEKY-
TOYHOH  aTTeCTAUMH MO WMTOraM OCBOCHUSI UCHUILIMHBI «UHCTpyMeHTAJIbHbIE  MeETOIbI
HCcCcJIeI0BAHUI

1. UHCTpyMEHTaIbHAS TUArHOCTHKA (PU3UUECKUX YCIOBHIA Cpe/lbl OOUTAHUS PACTCHUN
1. [TonsiTne mabopaTOpHON TOCYIBI

2. Bunsl nabopatopHoit mocyasl.

3. Texnuka oTO0opa pacTUTEIBHBIX 00PA3IIOB.

4. TexHuka oTO0Opa MOYBEHHBIX 00PA3IIOB.

5. Texnuueckue cpeacTBa 0TOOpa MOYBEHHBIX 0OPA3IIOB.

2. buoxuMuuyeckre 1 XMMMUYECKHE METO/Ibl UCCIIE0BAHUS PACTEHUN U Cpeibl UX OOUTaHUS

1. ®opMbI Kalvs B TTIOYBE

2. MeTtozp! onpe/esieHus Kajaus B IIOYBE.

3. UTO Takoe MaKpO3IEMEHTBHI.

4. Urto Takoe MUKpPO3JIEMEHTHI

3. UncTpymMeHTanbHas JUarHocTuka OMOMOru4ecknx (pakTopoB cpeibl OOUTaHHS PacTEHUMN

l. Omnpenenenne rymyca. CocTaBHbIE YaCTH TyMyca

2. MeTtozbl onpesesieHns OpraHuuecKoro BEeIeCTBa MOYBHI.

1. [Tnogopoaue nousskl, ero Bubl. [1yTy nmoBeieHust 3p(HEeKTUBHOTO MIOAOPOAHUS.

2. [TorenuuansHoe u 3pQexTHBHOE TUI0A0pOoANe 1MOoYB. OCHOBHBIE NPUEMBI TOBBIIICHUS
3¢ (HEKTUBHOTO TUIOAOPOIHS TTOUB.

3. CocraBHbIE YacTy MTOYBBI U UX POJIb B IUTAHUU PACTEHUM.

4. EMKOCTh MOrJomeHus v cocTaB MOrJIONICHHBIX KATHOHOB MOYB.

S. Peaknus nmouBeHHOro pacrtBopa. Buasl kuciotHocTd. Poib pa3HBIX BUIOB KHUCIOTHOCTH
MOYB B MUTAHUH PACTCHUH.

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

7. Arpoduzndeckue, OUOIOTHYECKHE U arPOXUMHUUECKHE MOKa3aTeIH TUI0I0POIUS.

8. Haiite onpenenenue HUTPU(DUKAIMOHHON CIIOCOOHOCTH TIOYBHI.

9. VICTOYHHMKY MOCTYIUICHUS M TIOTEPh a30Ta U3 MOUYBHI. Y CBOCHHE PACTEHUSIMH aMMHUA4YHOIO U
HUTPATHOI'O a30Ta.

10. KpyroBopor aszora B mpupome. MeponpusaThs 1O YJIYYIICHHIO a30THOTO OanaHca B
3eMJIEACIINY.

11. Ot kakux (aKkTOpOB 3aBHCHUT CKOPOCTh HUTPUPUKAIIIH?

12. Conepxxanue u popmsl pocdopa B modse.

13. Coneprxanue v GOpMBI Kallvsl B TIOYBE.

14. Kak onpenenuts ynoOpeHusi, conepxaiiyue aMmMuaK?

15. MukpoynobpeHus, uX XxapaKTepUCTHKa, OCOOEHHOCTH TTPUMEHEHUS

16. OcHOBHBIE MUKPOYZIOOpPEHHSI — CBOUCTBA M YCIOBUA 3P (PEKTHBHOTO MPUMEHEHHUS.

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

l. 3HaueHue, NPUHIUI U XOJl aHajIu3a OIpe/eeHHs] B MOYBE HUTPATHOIO a30Ta C IOMOIIbIO

HMOHOCCJIICKTUBHOTI'O 3JICKTpOAA.



2. 3HaueHue, NPUHLUI W XOJ aHaIMW3a OIpEJelIeHHUs] HUTPU(PUKALMOHHON CIIOCOOHOCTH
noussl 1o KpaBkoBy B Moaudukanuu nouseHHoro nHctutyTa M. B.B. Jlokydaesa.

3. 3HaueHue, MPUHIUI M XOJ aHajau3a OIpPEAETCHHUS COJAEP’KaHUS aMMOHMMHOIO a30oTa C
noMolupko peakrtusa Hecciepa.

4. 3HavyeHre, MPUHLIUI M XOJ| aHajH3a OMpEACTICHHUs COIEpKaHHS IMOJIBMKHOTO ¢ocdopa B
KapOoHaTHBIX MouBax 1no meroay b.I1. Mauuruna.

S. 3HaueHue, NPUHIKUI U XOJl aHAJIM3a OIPEJEICHUs COAEepKaHUsI OOMEHHOI'O Kajlusl B [OYBE
no metony b.I1. Mauuruna B moguduxauu [IUTHAO.

6. 3HaueHue, NPUHIUI U XOJ aHAJIM3a NOTEHIIMOMETPUYECKOro onpeaeneHus pH noussl.

7. 3HaueHue, NMPUHLUI U XOJ aHAIU3a ONPEACIICHUS CyMMBI IOIVIOIICHHBIX OCHOBAHMH IIO
Kanneny-I'mibkoBuity.

8. 3HaueHue, NMPUHLUI U XOJ aHaJIM3a OIpPENEICHHs rymyca IO4YBbl 1o Merony TropuHa B
moudpukamuu [[UHAO.

8. IlepeyeHb OCHOBHOM M JONMOJHHUTEJbHOH Y4eOHOH JHUTEPATYPbl, HEOOXOAUMOHN /sl OCBOCHHS
AUCHUTINHBI

a) IlepeyeHb OCHOBHOM W JOMOJHUTENBHOH y4eOHOH JMTEpaTypbl, HEOOXOAWMOW ISl OCBOCHHS
JUCLUILINHBI

OCHOBHAaA
JI1.1 Kumun B. B. Arpoxumus [DnekTpoHHbI pecypc]:yueb. mocobue; BO - bakanmaBpuar. - Mocksa:
OOO '"Hayuno-uznmarensckuit 1entp WMHOPA-M", 2015. - 351 c¢. — Pexum pocryma:

http://new.znanium.com/go.php?id=465823
JI1.2 MamonroB B. I'. Meroasl NMOYBEHHBIX HCCIENOBaHUM [DIeKTpoHHBIH pecypc]:yueOHuk ; BO -
bakanaBpuar. -  Caskr-llerepOypr:  Jlamp, 2021. - 260 c¢. — Pexum  gocryna:
https://e.lanbook.com/book/152448
JI1.3 PomanoB I'. I'., Empkuna I'. f., FOmgun A. A., YeGorape H. T. Arpoxumus [DneKTpOHHBIN
pecypc]:yue6. mocobme mna CIIO. - Cankt-IlerepOypr: Jlamn, 2021. - 148 c¢. — Pexum pocryna:
https://e.lanbook.com/book/159494
JI1.4 Srogun b. A., Xykos 1O. I1., Ko63apenko B. 1. Arpoxumus [DnekTpoHHBINH pecypc|:yueOnuk; BO
- bakanaBpuar, Maructpatypa. - Cankr-lIlerepOypr: Jlamp, 2021. - 584 c¢. — Pexum pocryma:
https://e.lanbook.com/book/168987
JI1.5 Tmyxux M. A. Arpoxumus [DnekTpoHHBIH pecypc]:YueoHoe mocodue; BO - bakamaBpuart. - CaHKT-
[TerepOypr: Jlans, 2022. - 120 c. — Pexxum noctyna: https://e.lanbook.com/book/193260

JAOMOJTHUTEIbHAS
JI2.1 CemennmseBa H. B., Mapmyne. A. H., [JobporBopckas H. M. Meronbl ucciaenoBanusi mMo4yB u
MOYBEHHOI'0 TOKpoBa [DIeKTpoHHBIA pecypc]:yued. mocodbue ; BO - bakamaBpmar, Marucrparypa. -
HoBocubupck: HI'AY, 2011. - 202 c¢. — Pexum npoctyma: http://e.lanbook.com/books/element.php?
pll_cid=25&pll 1d=4578
J12.2 CemenngeBa H. B., I'aneesa JI. II., MapmyneB A. H. MHcTpyMeHTanbHbIE METOAbBI HCCIIEAOBAHUSA
MOYB M pacTeHU [DIeKTpoHHBIH pecypc]:yuel.-metoa. mocobue ; BO - Marucrtparypa. - HoBocubupck:
HT'AY, 2013. - 116 ¢. — Pexxum noctyma: http://e.lanbook.com/books/element.php?pll id=44515
JI2.3 Sromuu b. A., Kykos 1O. II., KoG3apenko B. M. Arpoxumus [DnexTpoHHBIN pecypc]:yuedHuk; BO
- bakamaBpmar, Marucrparypa. - Cankt-IletepOypr: Jlamb, 2021. - 584 c¢. — Pexwum npoctyma:
https://e.lanbook.com/book/176891
JI2.4 PomanoB I'. T'., Empkuna I'. f., IOogun A. A., YeGorape H. T. Arpoxumus [DneKTpOHHBIH
pecypc]:yueb. mocodue; BO - bakanaBpuar. - Cankr-IletepOypr: Jlanp, 2022. - 148 c. — Pexxum gocrymna:
https://e.lanbook.com/book/200495
6) Meronnyeckue Marepuaibl, pa3paboTaHHbIE MpernojaBaTeNsiIMU  Kadeapbl 1O TUCHMIUIMHE, B
cootBeTcTBUU ¢ npoduiiem OI1.
JI3.1 C. A. Kopoctsuie, E. A. Yctumenko, E. B. T'onocnoit, A. H. Ecaynko, B. B. Arees, M. C. Curuna,
O. IO. Jlo6ankosa, FO. U. I'peunmikuna, A. A. benoBonoBa, A. B. Bockoboitnukos, H. B. I'pomosa, A. O.
OxepenoBa ; CraBpornonibekuii ['AY  HWHcTpyMeHTalbHBIE METOIBI HCCIEAOBaHMI:yueO. mocodue. -
Crasponons: AI'PYC, 2021. - 3,13 Mb



9. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHMKAUIMOHHOH cetn «HWHTepHeT», HE00X0-
AUMBIX JIJIS1 OCBOEHHUS TUCHUILINHBI

No HaumenoBanme pecypca cetn «HTEpHET» DIIEKTPOHHBIN aJIpec pecypca

10. MeTonnueckue ykazanus AJsi 00y4ai0MXCsl M0 OCBOEHHUIO TN CHUTITTUHbI

MMHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA
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JIABOPATOPHBIE 3AHATUA

[TpaBuia TeXHUKH OE€30MACHOCTH MpH paboTe B 1aOOPATOPHH arpOXUMHUYECKOro aHaIu3a

1. AHAJIM3 ITOYBbI

1.1. IIpaBuna or6opa MOYBEHHBIX POO

1.2. Onpenenenue coaepkaHusi 0OMEHHOro Kajius B mouBe B 1 %-HON yrieaMMOHUNHOW BBITSKKE C
3aBepIleHHEeM Ha IIaMeHHoM ¢oromeTpe 1o Metoay b.I1. Mauuruna B monudukamuu [IUHAO

1.3. Onpenenenne MaKpo U MUKPOIEMEHTOB B PACTEHUSX aTOMHO-a0COPOIIMOHHBIM METOIOM

1.4. Omnpenenenue conep’kaHuss OPraHMYECKOro BellecTBa MO MeroAy TropuHa B Moaudukanuu
I[MUHAO (I'OCT 26213) 6
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KOHTPOJIBHBIE BOIPOCBHI 110 JUCLUIUIMHE «MHCTPYMEHTAJIBHBIE METO/BI
WCCJIEJIOBAHUI» 45

BOIPOCBl K DK3AMEHY [0 JUCLMIUIMHE «MHCTPYMEHTAJIbHBIE METO/BbI
VCCJIEJIOBAHUI»

[IPUMEPHAST ~ TEMATHUKA  JIOKJIAJIOB, CTATEM  TI0  JUCHUIUIMHE



«THCTPYMEHTAJIbHBIE METO/Ibl UCCJIEJIOBAHHWI»

HHPUMEPHASI TEMATUKA PE®EPATOB IIO JWUCHUIUIMHE «MHCTPYMEHTAJIBHBIE
METO/bI UCCJIIEAOBAHU»
46

48

49
PEKOMEH/IYEMAS JINTEPATYPA 51

BBEJEHUE

[Tporecc u3yueHUs TUCIUILUIMHBI U pa3paOOTaHHBIE Ha OCHOBE paboyeil MporpaMMbl METOIAUYECKUE
yKa3aHHUsd HampaBlieHbl Ha (OpMHUpOBaHHE 3HAHUM, YMEHHM, HABBIKOB, SIBIISIOIIUXCS KOMIIOHEHTaMH
COOTBETCTBYIOIINX MPO(ECCHOHATBHBIX KoMIleTeHIM B coorBercTBUM ¢ PI'OC BO mno nanHomy
HaIpaBJIEHUIO:

- CIIOCOOHOCTBHIO K MPOQPECCHOHAIBHON SKCIUTyaTallil COBPEMEHHOTO OOOpYJOBaHUS W MPHUOOPOB
(OK-7);

- CIOCOOHOCTHIO OOOCHOBAaTh 3aJa4d HCCICNOBAHUS, BBIOpaTh METONBI AKCIEPUMEHTAIBHON
paboThl, HHTEPHPETUPOBATH U MPEJICTABUTH PE3yNbTaThl HAyuHbIX 3KcriepuMeHToB (I1K-2);

- CIIOCOOHOCTBIO  CaMOCTOSATENHHO OpPraHW30BaTh ¥ MPOBECTH HAy4YHBIC WCCIEOBAHUSA C
HCIIOJIb30BaHMEM COBPEMEHHBIX METOJIOB aHAIM3a MMOYBEHHBIX U pacTUTeNbHBIX 00pa3ios (I1K-3).

[To oxoOHUaHUU W3YYCHHS TUCIUTUIMHBI CTYICHT JOJKEH 3HATh:

- OCHOBBI TPO(HEeCCHOHATBPHON AKCILTyaTalliid COBPEMEHHOT'0 000pYyI0BaHUS U TTPUOOPO;

- OCHOBBl TIOCTAHOBKH 33/lad  HWCCJICJIOBAHMS, METOABl OKCIEPUMEHTAIbHOW paboThl U
MIpeI0CTaBICHUS Pe3yIbTaTOB HAYUHBIX SKCIIEPUMEHTOB;

- OCHOBBI CAMOCTOSITCNILHOM  OpraHM3allid W  TPOBEACHHUS HAYyYHBIX  HUCCICIOBAHUUA  C
HCIIOJIb30BaHNEM COBPEMEHHBIX METOJIOB aHAIM3a MIOYBEHHBIX U PACTUTENIbHBIX 00Pa3IOB.

YMeTs:

- MpodeCCHOHAIBHO TOJIB30BaTHCS COBPEMEHHBIM 000PYI0BAaHUEM U TTPUOOpaMHU;

- o0ocHOBaTh 3aZauyd  MCCIENOBAaHUSA, BbIOPaTh METOABI  AKCIEPUMEHTAIBHOW  paboTHI,
HMHTEPIPETUPOBATDH U MPEJCTABUTH PE3YJIbTAaThl HAYYHBIX 3KCIIEPUMEHTOB;

- CaMOCTOSITEJIbHO OpraHu30BaTh M TMPOBOAWTH HAYYHBIE HCCICAOBAHUS C HCIOIB30BAHUEM
COBPEMEHHBIX METO/IOB aHAJIN3a MOYBEHHBIX U PACTUTEIBHBIX 00pa3IIOB.

Bnaners:

- HaBBIKaMHU MPOQPECCUOHATIEHOMN IKCIUTyaTaIllid COBPEMEHHOTO 000pyI0BaHUS U TIPUOOPOB;

- HaBbIKAMU OOOCHOBAaHMS 3aJa4 WCCIICJIOBAHUSA, BHIOOpA METOJOB 3KCIEPUMEHTAIBHOU paboTHI,
HHTEPIIPEeTalU U MPEJOCTaBICHUS PE3YJIbTATOB HAYYHBIX SKCIIEPUMEHTOB;

- HaBBIKAMHM CAMOCTOSITCIIbHOM OpraHu3alldd W TPOBEJIEHUS HAYyYHBIX HCCICAOBAHUN C
HCIIOJIb30BaHUEM COBPEMEHHBIX METOJIOB aHAJIM3a MIOYBEHHBIX U PACTUTENIbHBIX 00Pa3IOB.

Y4eOHoe TmoOcoOHME COCTaBIEHO B COOTBETCTBUM C pabodeld mporpamMmMon  TUCITUTLIAHBI
«HCTpyMEHTaIbHBIE METOJBI MCCICIOBAaHUNY 711 O0ydYaroIIMXCs MO HampaBieHuto nmoarotoBku 35.04.04
«ArpoHOMHUS» U Yy4eOHOro IJaHa MO MAarucCTePCKOM MporpaMme «ATPOXMMHYECKHE OCHOBBI YIPaBIICHUS
NMATAaHUEM pACTeHWH W TUIOAOPOAMEM TIOUYBB», «PecypcocOeperaroniyue TEXHOJIOTHH B aJalTHBHO-
nanamapTHOM 3emuenenun», «Cenekiuss W CEMEHOBOJACTBO  CEIBCKOXO3SHCTBEHHBIX KYJIBTYpP» U
«IKONOTHYeCcKu 0€30MacHbIC TEXHOJIOTHH 3alTUThI PACTCHUI.



JIABOPATOPHBIE 3AHATUA

[TpaBuia TeXHUKH OE30MACHOCTH MpH padoTe B TaOOPATOPHH arpOXMMHUYECKOTo aHaIH3a

ITpoTrBONOXapHBIE MEPHI

[IpyunHaMyu  BO3HMKHOBEHHMS  TOXXapa  MOTYyT  OBITh  HEHCIPABHOCTU:  AJIEKTPOMPOBOJKH,
HarpeBaTesbHbIX  NMPUOOpPOB, TAa30BBIX IIUIAHIOB, KPaHOB IOJBOJA ra3a, HECOONIOJCHHE Mep
IPEIOCTOPOXKHOCTH, HEYMEJIoe OOpalleHHEe C OrHEONMacHBIMU BemiecTBaMu. Ilpu BbImonHEHHH paboOT 1O
HarpeBaHUIO U paboT C OrHEONAaCHBIMH BELIECTBAMHU 3alpeIaeTcs:

— HCIOJB30BaTh HEUCIPABHBIC 3JIEKTPOIPUOOPHI W MPHOOPHI, HECOOTBETCTBYIOIIME HANPSIKCHHIO
ceru;

— HCTIONIb30BAaHNME HArpeBaTeIbHBIX MPHOOPOB Ha paboYMX MecTax 0e3 MOIKIAIKU TOJCTOrO JIMCTa
acOecTa WK APYroro TEeIUIOU30JIALIMOHHOIO MaTepraa;

— OCTaBIIATh BKIFOUEHHBIMHU 0€3 MPUCMOTpPA IEKTPHUECKUE U Ta30BbIe MPHUOOPHI;

— Tpu paboTe ¢ OrHEeONacHbIMM BellecTBaMu (CepHbIN 3¢up, cnupT, OEH3UH U JpyTue) 3anperaercs
MOJIH30BATHCSI TOPSIIMMHU TOpEJIKaMH BCeX BHUIOB. Bce omepanuu, CBA3aHHBIE C HAarpeBaHUEM, CIIEIyeT
MIPOM3BOJIUTH HA BOISIHOW WJIM IPYTOM OaHE ¢ MOTYIIEHHOW rOpeIKOi.

B cnyuae ecnu Oyner HewasHHO pa30uTa OyTBHUIb WIIM JIyTOW COCYJ] C OIHEONACHBIMHU BEIECTBAMH,
Ipex/ie 4eM coOMpaTh OCKOJIKU WMJIM PA3IUTYIO KMJKOCTb, €€ HY)KHO 3achllaTh 1ecKOM. OCKOJIKU CTEeK/Ia U
MECOK, MPONMUTAHHBIA JKUAKOCTBIO, COOMpAIOT Npu moMomM (aHepbl (WM JAEPEBSIHHOM JIOMATBHI).
3ampenaeTcsi IPUMEHATH JKEJIE3HYI0 JIONATy, BEHUK WM LIETKY.

[Ipy BO3HMKHOBEHHMH IIOKapa CJlEIyeT OYEHb OBICTPO YAAJIUTh W3 TOMEIIEHUS BCE TOpIOYNE
KHUJIKOCTH, KpPOME TOrOo, HaJ0 MpPeLyCMOTPETb, UYTOObI HaXoJsIluecss BOJM3U CTajbHble OAJUIOHBI HE
B30pBAJIMCh OT pas3orpesa. JlJig OrHETYLIEHHs UCIOJIb30BaTh BCe UMEIOLIMecs noja pykoi cpeacrsa (CO2 u3
OCTaJIbHBIX OaJIJIOHOB, OrHETYIIUTEIH, JHCTOBOM acOecT, BIaXKHbIE TPSNKH) U OJHOBPEMEHHO BBI3BATh
MOXKApHYIO0 KOMaHY.

Mepbl IpeI0CTOPOKHOCTH TpU PaboTe ¢ BPEAHBIMU U SITTOBUTHIMU

BEIIECTBAMHU, KHCIIOTaMU, IIeJI0YaMu U TpU 00pallleHuu CO CTEKIIOM

B naGoparopuu TOpUXOAUTCS UMETHh JAENO0 C KUCJIOTAMH, INEJIO0YaMH, C COJISIMH, COACpKAIIUMU
pPTYTh, CBHHEI] W JPYTUMHU BEIECTBAMHU, BpPEJHO JACHCTBYIOUIMMH Ha OpraHuW3M 4YeJloBeKa MpH UuX
BJIBIXaHHUH, a TAKXKE MPU MOMAJaHUN HA KOXKY UIIU BHYTPb.

B nensx npeaynpexaeHusl HECYACTHBIX CITydyaeB HEOOXOAUMO 3HATh:

l. PaGotel, CBs3aHHBIE C BBIIAPUBAHHEM, YJAICHUEM aMMHAaKa, C)KMUTAHUEM HCIBITHIBACMBIX
BEIIECTB (030JICHHE), JOJKHBI TPOBOIUTHCS TOJIBKO B BBITSDKHOM LIKady MpU XOPOIIO IEHCTBYIONIEH TsTre.

2. Hanonnenne numeTok sAOBUTHIMU WM €IKUMHU KUIKOCTSMH HHM B KOEM CJydae Helb3s
MIPOU3BOAUTH PTOM — CJIEYyET IPUMEHSATh IPYyIIY WK OIOPETKY.

3. [Ipu pabore co miemoyamu, a TaKXkKe C SAOBUTHIMU BEIIeCTBaMHU (CylieMa W JpyTHe)
HEJOMyCTUMO OpaTh KyCKM WJIM IOPOUIOK TOJIBIMM, HE 3allUUICHHBIMU pyKamu. st sToro HeoOXxoaumo
0JIb30BAThCS IIUMNIAMU, TUHIETOM UM COBOYKOM.

4. [Ipy cMemMBaHUM KUIKOCTEH, B3aMMOJICMCTBHME KOTOPBIX BBI3BIBAET CUIILHOE Pa30rpeBaHUE,
HEOOXOAMMO COOJIIO/IaTh OCTOPOXKHOCTh, TaK KaK PacTBOP MOXET 3aKHIeTh W pazOpbisraThes. Hampumep,
IpU pa3BeJIeHUM KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTHI ClEIyeT MpUIMBaTh KUCJIOTY B Boay (a He
Ha000pOT) HEOOMBIIMMH MOPIUSMHU U MIOCTOSHHO TOMEIITNBAsI, H30eras Ype3MEepPHOro HarpeBaHusl.

5. [Ipu ompeneneHuu 3amaxa BEIIECTBAa HEJb3S MOJAHOCUTH K HOCY COCYJl C BEIECTBOM - €r0
ClelyeT Nep>KaTh Ha PACCTOSHUHW, HAMpPaBIsAs K HOCY HEOONBIIOE KOJIMYECTBO MApOB BEIIECTBA JIETKUM
JBUKEHUEM PYKH.

6. 3amperniaercss BbUIMBATH SAOBUTHIE BEIIECTBA B PAKOBHHY 0€3 MPEABAPUTENBHOTO HX
o0e3BpexknBaHus. Hemp3si Takke BBUIMBATH KOHIIGHTPUPOBAHHBIE PACTBOPHI IIEIIOYEH, XPOMOBYIO CMECh, a
TaKXKe IyPHO MaxHYIUE BEIIeCTBa, 0€3 MPeBapUTEIHLHOTO UX CHILHOTO Pa30aBIICHUS.

7. 3anpemaercs npu paboTe IepKaTh WK BCTPSXUBATH KOJOBI U APYTHE CKISHKU C KUCIOTaMU
Y 1IEJI0YaMU BBIIIE WU HA YPOBHE TJ1a3.
8. Uto0Bl TIpenOXpaHUTh PYKH OT TOPE30B, HAJ0 OCTOPOKHO OOpaIiaThCs CO CTEKISTHHBIMH

npubopaMu M TOCYJOH. 3akpbIBaTh KOJObI MpoOkaMu He mnpuMeHss Oonpmux ycunuid. IIpu cOopke



puOOPOB MOJIb30BATHCS CTEKJITHHBIMHU TPYOKaMHU C OTUIaBJIEHHBIMH KOHIIAMHU.

9. PaboraTh B arpOXMMHUYECKHX JIAOOPATOPUSAX HYXKHO B XaJlaTaX, TaK KaK IMOIMABIINE PEAKTUBBI
MOTYT 3arpsi3HUTH IJIAThe UM Pa3pyILIUTh TKaHb.

[TepBast moMoI1b TPY HECUACTHBIX CIydasiX

1. [Tpu MexaHHYECKOM paHEHUU HEOONbIINE paHbl Ae3UHPUIUPYIOT HEOOIBUIUM KOTUYECTBOM
pacTtBopa Moma W 3akphIBalOT OMHTOM. bomblme paHbl HE NPOMBIBAIOT, a TOJBKO 3a0UHTOBBIBAIOT
CTepUJIbLHOM MapJieil, BaToil 1 OMHTOM, MIOCJIEe Yero MpuderarT K CPOYHON METUIIMHCKOM TOMOIIIH.

2. [Tpu oxorax mopakxeHHOE MeCTO 00padaThIBAIOT JCTIAHTEHOIOM. ECIN MOSBUIINCH BOJABIPH,
ciiefyeT NpuOerHyTh K MEAMOMOLH, IPUCTABIINE OCTATKU BEIIECTBA yIANATh HEIb34.
3. [Ipu momagaHuu KOHLUEHTPUPOBAHHOW KHUCIIOTHI Ha KOXY PYK HIM JUIAa HEO0O0XOIUMO

IPOMBITh TIOPaKEHHBIH y4YacTOK KOXKM CHadaja BOJOH, a 3aTeM CJIa0bIM pPacTBOPOM ITUTHEBOW COBI.
KoHlleHTpupoBaHHYIO IIEJ0Yb, TOMABINYI0 Ha KOXY, CMBIBAIOT BHAyaje CJIa0bIM pacTBOPOM YKCYCHOMU
KHUCIIOTBI, @ 3aTE€M BOJIOH, HAKJIBIBACTCS MTOBSA3KA C MA3bIO OT OYKOTOB.

4. [Tpu momagaHuy KUCIIOT, IIEI0Yeil Yepe3 pOTOBYIO MOJOCTh HEOOXOIUMO TOTYAC KE BBHI3BATH
PBOTY — JIydIlle BCETO MEXaHWYECKH WJIM NPUHHUMAs BHYTPh MBUIBHYIO TIEHY WJIM TOpYMYHYIO Boay. Ilocie
Yero MocTpajaBIlIeMy AT aKTHBHPOBAHHBIA YToOJib, MOJIOKO, B KpallHEM cilyyae - B OOJBIIOM KOJIUYECTBE
BOJIY.

5. [Ipu orpasnenun razamu (CO, H2S), mapamu pactBoputesns - MOCTpajaBLIEro BBIBOAAT Ha
CBeXXHMI BO3ayX. Henmb3st momyckarh, 4TOOBI 4eIOBEK 3aCHYJI, JJIsl 3TOTO €ro JIMIO ONPBICKUBAIOT XOJOIHON
BOJIOM, IIPH OCTAHOBKE JIBIXaHUS IPUMEHSIOT UCKYCCTBEHHOE JIbIXaHHUE.

B maGopaTtopum arpoXMMHUYecKOro aHajdM3a Ha BHJHOM MeECTE JOJDKHA HAaXOMUTHCS amlTedka ISt
OKa3aHHs IepBOW IOMOIIH MTOCTPATABIIUM.

1. AHAJIN3 [TOYBbI

1.1. IIpaBuna or6opa MOYBEHHBIX TPOO

B3siTie mouBeHHBIX 00pa3oB B M0JI€ U MOJATOTOBKA X K aHAIIU3Y

B3situe mouBeHHBIX O0Opa3lOB B TOJIE — OYEHb OTBETCTBEHHAs YacTb pPabOThl MO COCTABICHHIO
arpoxumuueckux kaprorpamm. Eciau He oOecredyuTh MpaBHIIBHOTO B3SATHS 00paslioB, TO MOCIEAYIOLIUE
aHaJIU3bl OYB OyIyT B 3HAUNUTEIHLHON Mepe 00ECIICHEHBI.

JlaHHBIE MacCOBBIX aHAJM30B PACIPOCTPAHSAIOTCA Ha ONpeleNieHHy Iuiomanb. [lostomy
MOYBEHHBIM 00paseln JoKeH OBITh TUIMYEH JJIS BCErO MaxXxOTHOTO CJIOSl XapaKTepU3yeMOH IUIONIaau WIIH,
1o KpaiHed Mmepe, mpeoOiafaroniell ee 4acTh. YUYUThIBash HEOIHOPOAHOCTh TEPPUTOPHH, TPHUHATH OpaTh
CMENIaHHbIe 00pa3mbl. WX COCTaBIAIOT W3 «UHAWBHIYAIbHBIX» TPOO, B3SATBIX B Pa3IMYHBIX TOYKAX
XapaKTepHu3yeMOoH IIJIOMIA N,

[TouBenHble 00pasubl OepyT B MpoaokeHue 1,5-2 MecsiieB BeCHOH (10 BHeCeHMs YIAOOpEHHMH M 10
1oceBa) M B MpoAobKeHue 1,5-2 MecsIeB 0CeHbI0 (cpasy ke mocie YOOpKH ypokas).

OOpasubl MouB Ha mamHe O0epyT ¢ MIyOWHBI MaxoTHOro ciost (00eraHO 0-20 cM). M3 moamaxoTHBIX
TOPU30HTOB O0pa3llbl MOYB OEpyTCS Ha OPOIIAEMBIX 3€MJIISIX, a TAaK)K€ NMPU CHIBHOM MECTpPOTe MOYBEHHOTO
npoduns (6au3Koe 3ajmeraHue KapOOHATOB, THUIICA, PACTBOPUMBIX cojei W T.O.). Ha momsax ¢ rutanTakHOH
BCTIAIIKOW (HAMpUMep, MO Cajibl, BUHOTPATHUKH) OepyT aBa (Tpu) obpasma: Ha rryOuny 15-25 cM u3 cros
cucTeMaTudeckoii 00paboTku 1 BHeCeHUs ynoOpeHuit u Ha riayouny 20-40 u 40-70 cm.

KonnyectBo 00pa3lioB U3 MOANAXOTHBIX TOPU30HTOB HE JOJHKHO MpeBblmaTh 15% oT KoaudecTBa
00pa3IoB U3 MAaXxOTHOTO CIIOsI, UHAYE 3TO CHIILHO 3aMEITUT COOP MOYBEHHBIX 00Pa3IIOB.

Ha nyrax wm macrObumax oOpasubl Oepyr Ha riayOunHy 15-116 cm., T.e. W3 cios HauOOJbIIEH
OHMOJIOrMYECKOM aKTUBHOCTH, U HeOombIoe KonudecTBo 10-15 % — Ha rmyouny 20-40 cMm.

Yacrora B3STHS CMENIAHHBIX IIOYBEHHBIX OOpa3lloB B 3aBUCUMOCTH OT TIIOYBEHHBIX YCIIOBHM
CJICAYIONIAs:

1 KaTeropuss — OAWH CMemaHHbI oOpasenr Ha 1-30 ra Oepercss B CEIbCKOXO3SHCTBEHHBIX
palioHax JEeCHOH 30HBI (JIEPHOBO-MOI30JIUCThICE M TOA3OMUCTHIE TOYBBI), & TaKXKe B JAPYTrUX paloHAX C
BOJTHUCTHIM CHJIHO PACUJICHEHHBIM PeNbeoM;

2 KaTeropysi — OJJMH CMEIIaHHBIA oOpa3zer Ha 3-6 ra JUIst JIeCOCTENHBIX M CTETHBIX PallOHOB C
pacujieHeHHBIM penbedoM;
3 KaTeropysi — OJUH CMeIIaHHbIi oOpazel Ha 5-10 ra JuIst CTEMHBIX U CYXOCTENHBIX pailOHOB C

PaBHUHHBIM WM c1a00pacuI€HEHHBIM pesibeoM 1 0THOOOPa3HBIM OYBEHHBIM TOKPOBOM.
B ycnoBusx oporraemMoro 3emiienenusi CMeIaHHbIH oOpasen OepyT ¢ riomaau 2-3 ra. B ropubix



paiioHax, TJie pa3Mep XO3SHMCTBEHHBIX IOJICH HEOONBIION M BEIMKAa KOMIUIEKCHOCTh TMOYBBI, OYBEHHBIN
oOpasern orOupatot ¢ mwiomaau 0,5-3 ra.

B Hactosimiee Bpemsi HanOojiee pacipoCTpaHEHO B3SATHE MPOO MO MAPIIPYTHOH JIMHUU, TPOXOISIICH
no ocu ydactka. IIpu otTOope cMmemaHHbIX O00pa3loB ATUM METOJAOM, TONA pa3OWBaIOTCS Ha
NPSIMOYTOJIHUKH, y KOTOPBIX KOPOTKHE CTOPOHBI PaBHSIOTCS JIJIMHE OJHOW W3 CTOPOH AJIEMEHTApHOTO
ydyacTtka, a JJIUHHBIC — COOTBCTCTBCHHO pPAaBHbBI KOPOTKHM TIpaHUIlaM TIOJIA. HOCpeZII/IHC Kaxaoro
NPSIMOYTOJIHUKA TIPOKJIAIBIBACTCS MapIIpyTHas JUHHS (XOJ), B Hayalle M KOHIE KOTOPOH CTaBATCS
IByXMepHbIe Bemku. [lpu mmmHe MapmpyTtHoro xoxa 6omee 500 M CTaBATCS JAOMOTHUTEIHHO OJHA WIIH J[BE
BEIIIKH B CEPEMHE YaCTH XO/1a.

B kxaxaoM mnpsMOYroJbHMKE MapLIpyTHas JMHMS JEJIUTCS HAa 4YacTH, paBHble Oosiee AJIMHHOU
CTOpPOHE 3JIEMEHTApHOT0 y4acTka (puc. 4.1.).

200
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Pucynok 1. — Cxema orO60pa cMeIIaHHBIX TOYBEHHBIX 00PA3I0B 10 MAPIIPYTHBIM XOJaM:

0 - Bexwu;

- TPAHHUIIBI PSMOYTOTHHHUKOB;

- MapIIPyTHBIE XOJIBI.

JlenenreM 4acTd MaplIpyTHOM JIMHUM, PAaBHOM II0 JUIMHE CTOPOHE DJIEMEHTapHOIO Y4acTKa, Ha
YUCJIO WHAWBUAYAIBHBIX P00, M3 KOTOPBIX COCTABJISETCS OJWH CMeENIaHHBIM oOpasen (Hampumep, 20),
OIIPENIENIICTCS. PACCTOSHIUE MEXIy IyHKTaMM B3ATHS MpoO, T.e. TO PacCTOSHUE, MPOWIsS KOTOpoe, HYKHO
CeNaTh «yKO» OypoM.

Bce npoObl, B3siTble OypoM IO MapIIpYTHOM JHMHUM B TpejAeiax »>JIEeMEHTapHOro YYacTka,
CCBINAIOTCS B TIOJIOTHSHBIM MEIIOK M CHAa0XXaloTCS 3THUKETKOM C HOMEpPOM, COOTBETCTBYIOIIMM HOMEPOM
JNIEMEHTApHOro ydacTtka Ha Ituiane. [Ipu orGope oOpas3loB B JHEBHUKE JETAlOT 3allUCH O COCTOSHUHU
MIOCEBOB, OCOOEHHOCTSIX MOYBEHHOT'0 MTOKPOBA  T.].

ITpu otGope 00pa3moOB MO MapUIPyTHBIM JIMHHUSIM CIEAyeT M30erath B3STHS MHIUBUAYAIBHBIX TPOO,
B MECTaX PE3KO OTIMYAIOLIUXCS MO MOYBEHHBIM CBOWCTBAM M YCJIOBUSAM 3ajeranusa. CMemaHHbi oOpazen
CJIEZlyeT COCTaBIATh W3 HMHIMBHIYaJTbHBIX MPOO, B3ATHIX Ha MNpeoliajaroiiell MOYBEHHOM pa3HOCTH, HE
JIOMTyCKasi CMENIMBaHUs C MpoOaMu MOYB, HE HMEIOUIMX 3HAYUTENILHOTO pPACIPOCTPAHEHUS Ha JAaHHOU
TUTOILA/IH.

Konrpons Han mnpoBereHreM oTOOpa TMOYBEHHBIX OOpPAa3lOB OCYIIECTBISETCS PYKOBOAUTEIEM
ONIEPAaTUBHOM TpyHNBbl IyT€M IOBTOPHOIO OTOOpa TOYBEHHBIX OOpa3lOB IO MAapIIPyTHBIM XOJaM
nouBoBea-arpoxumMuka. OrtoOpanHble 00pa3ibl mH@pytoTcs. CpaBHEHHE pE3YyJbTaTOB aHAIM3a ITHX
00pa3loB C pe3yJbTaTaMH aHalIM3a OOpa3lloB, OTOOpPAHHBIX paHEe arpoXUMHUKOM, SBISETCS OCHOBHBIM
KpUTEpUEM JJIs OLIEHKH KaueCTBa BBIIOJIHEHUS 3TUX padoT.

Kaxaplii cMmemanHbldi 0oOpaseln; cHabKaeTcsl STHMKETKOW, Ha KOTOPOH yKa3bIBaeTcs: HOMEp oOpasia
(oOpa3ibl HyMEpyITCS B MOPSAKE OYEPEAHOCTH B3sATUA — 1, 2, 3 W T.1.), rayOuHa B3sATUsA ero (mis
CMEIIAHHOTO MUILIETCS «CM», JJIsl MHAWBUIAYAIBHOTO - TIyOMHA B3ATHs €ro). 3aTeM YKa3bIBaeTCs Ha3BaHHE
KOJIX032a (COBX03a), CEBOOOOPOT M HOMEP TIOJIA, C.-X. KYJbTYypa, AaTa B3ATUA U (aMIIns B3SBIIETO 0Opas3ell.

[ToaroroBka 00pa3IOB K aHAIN3Y

OOpa3ipl MOYBBL, OTOOpaHHbIE B TOJ€ WJIM B BEreTallMOHHOM JIOMUKE, IPeIBApPUTEIBLHO
MOJCYIIMBAIOT HAa BO3JAyXe IpH KOMHATHOH TemIiepatype. XpaHEHHE CHIPhIX o00pa3loB BeIeT K
3HAYUTENbHBIM H3MEHEHHMsIM HX CBOMCTB M COCTaBa, OCOOEHHO B pe3yjibTaTe (QEepMEHTATHBHBIX U
MHUKPOOHOJIOTHUECKUX TpOoIeccoB. HampoTuB, TeMmepaTypHBI TeperpeB COMPOBOXKIACTCS HW3MEHEHHEM
MOJBM)KHOCTH U PACTBOPHUMOCTH MHOTUX COEIMHEHUH.

Ecmu 00pa3iioB MHOro, TO MPOBOTUTCS CyIIKa B mKadax ¢ MPUHYIUTEIHHOW BEHTWIALNWEH TpU
temneparype He Bbiiie 40 0C.



OO0pasiubl perucTpUpyoT B CIEHUATbHON BEIOMOCTH, B KOTOPOW YKa3bIBAIOT, KAKUE BUJbI aHATTU30B
OyIyT BBINOJIHATHCS.

Omnpenenenre HUTPATOB, HUTPUTOB, IOTJIOUIEHHOIO aMMOHHMS, BOJOPACTBOPUMBIX (OpM Kaus,
¢dochopa ¥ T.I. TPOBOAUTCS B JCHBb B3SATHA OOpA3LOB MPU MX E€CTECTBEHHOW BIAXKHOCTH. BakHyr0 MOYBY
IPOCENBAIOT 4Yepe3 CHUTO C JuaMeTpoM oTBepcTHii 3 MM. OcTanbHble ONPENEICHUsT MPOBOAATCS B
BO3/IYIIHO-CYXUX 00Opa3Iax.

HeoOxoaumMo MOMHUTH, YTO OIMMOKa MPECTaBUTEIHLHOCTH 00paslia BO3pacTaeT C POCTOM pa3Mmepa
YacTULl U C YMEHBIIEHHMEM MacChl HaBECKU. BpICOKas CTENeHb W3MENbYEHMsI MOYBBI TpeOyeTcs, Koraa
aHajnu3upyemasi HaBecka Maina. Hampumep, rymyc ompenensitoT B HaBECKax, mMacca KOTOPBIX COCTaBJISET
JeCSThIE JAOIM rpaMma. JTO CBSA3aHO C YCIOBHUSMHM NPOBEJIEHUS aHanIM3a. B To ke BpeMs Ui omnpesesieHus
OOMEHHON M THUIPOIUTUYECKON KHCIOTHOCTH HUCHOJB3YIOT HABECKH, Macca KOTOPBIX COCTaBISIET JECATKU
rpammoB. [loaTroMy mpu ompeneneHHH TyMyca aHaJUTUYECKYI0 MOYBEHHYIO MpOOYy MPHUHATO H3MeENbyaTb
TakuM o0pa3oM , 4ToObl AMaMeTp dacTul] He mnpeBbiman 0,25 MM. A pa3Mep MOYBEHHBIX YacTHI] B
AQHATUTUIECKON TIPOoOe IS ONpeNeNeHUs] KUCIOTHOCTH MOXKET OBITh OONBIINM, HO HE JIOJDKEH MPEBHINIATH
1 -2 MMm.

[Ipexne 4YeM NPUCTYNHTh K HW3MENBYCHHIO CyXOW IOYBBI, M3 cpenHeil jmabopaTopHOW NpoObI
orOuparoT npoly MOuYBBI Ui ONpeiesieHus yriaepona u azora. OOpasel] MouBbl paccTUIAlOT Ha Oymare
POBHBIM CJI0€M TOMIIMHON 5 MM. KpynHble yacTuipl M3MenbyuaroT. 3aTeM JAEIAT Ha KBaJpaTbl CO CTOPOHOM
3 — 4 cm. U3 kaxzaoro kBaapaTa Ha BCIO IIIyOMHY CJOSl IIMarejgeM OTOUpAaOT HeOONbIlINe KOIUYeCTBa
MOYBHI W TMOMEIIAIOT B OTICNBHBIN MakeT W3 Kalnbku. Macca 3Toil mpoObl JoKHA ObITh HE MeHee 10 T.
3areM K3 OTOOpaHHOW MPOOBI MOUBHI YAAJSIOT KOPHU U Pa3IMYHbIe OPraHUYEeCKHEe OCTAaTKH — UX OTOMpPArOT
MUHIIETOM, IPOCMAaTpUBasi MOYBY 4Yepe3 YBEIMUYHUTEIbHOM cTekino. Hambomee menkue 4YacTHIBI OpraHUKA
MOXKHO YJAJIWTh MPU IOMOIIM CTEKJISIHHOM WM 300HUTOBOM MaJOYKH, HATEPTOHM KYCKOM IIEPCTSHOM
TKaHW. HaseKTpu30BaHHON IAJOYKOM MPOBOAAT HA PACCTOSHUM HECKOIBKUX CAHTHUMETPOB OT CJIOA
nouBsl. IIpy 3TOM MenkHe OpraHMYecKHe OCTATKM MNPUIIMIIAIOT K HEW M yAAIATCs U3 mnouBbl. [lamouky
HEJb3sI MOTHOCUTh OYEHb OJIM3KO K IOYBE, TaK KaK IPH 3TOM K HEHl MOTYT IPUCTATh YAaCTUILIBI TOYBBI.

3aTeM MOYBY M3MENBYAIOT U MPOCEUBAIOT YEpPE3 CUTO ¢ aAuameTrpoMm otBepctuil 0,25 mm. Onepanuro
M3MeJTbYEHHS TPOBOJIAT 10 TEX IOp, IOKa BeCh 00pa3el] He MPOUIET Yepe3 CHUTO.

[TonroroBneHHbI TakUM 00pa3oM oOpaszel] XpaHSAT [0 MPOBEIEHHUS aHalM3a B IaKeTHKaX U3
KaJIbKH.

OcTtaBulytocss 4acTb Cyxoro oOpaslia HM3MeNb4yaloT Ha TOYBEHHOM MEJbHHUIIE WM pacTUparoT B
¢dapdopoBoil CTynke NECTUKOM C pPE3MHOBBIM HAKOHEYHHUKOM. PacTepThlii W TpocymieHHBIH oOpa3zer
MPOMYCKAIOT Yepe3 CUTO C JUaMeTpoM oTBepcThil 1 — 2 MM. PacTtupaHue W mpocenBaHH€ MPOBOIAT 10 TEX
1op, MOKa BeCh B3ATHIM oOpasell He mpoiiner uepe3 cuto. Jlomyckaercs oTOpoCc TOIBKO OOJIOMKOB KaMHEH,
KPYHHBIX KOpPHEM M MHOPOIHBIX BKIIOUEHHUH. OOpaslbl XpaHsITcs B 3aKPBITBIX KpaTOBBIX IaKEeTax B
IIOMEILEHUH, 1€ OTCYTCTBYIOT XUMHUUYECKUE PEAKTHUBBI.

Hapecky mouBbl ayis aHanmu3a OepyT METOJIOM «CpemHeu mpoOb». [ 3Toro mpocessHHBIA 0Opasert
pacchInmaoT TOHKHM cioeM (okono 0,5 cm) Ha jucte Oymard B BHJE KBaJapara WU JIENAT €ro IImaTteiaeM
OTOMpAIOT YacTh 0OpasIa.

1.2. Onpenenenue coaepkaHusi 0OMEHHOro Kajius B mouBe B 1 %-HON yrieaMMOHUNHHOW BBITSKKE C
3aBepIleHNeM Ha IIaMeHHoM ¢oromeTpe o Meroay b.I1. Mauuruna B monudukamuu [IUHAO

3nayenue aHanuza. O cTerneHu 00eCHeYyeHHOCTH MOY BBl AJIEMEHTOM CYIST MO COAEP)KaHUIO B HEH
atux (opMm smemeHTa. OOMEHHBIH KaldWil W3BJICKAIOT W3 IOYBBI COJIEBBIMHU BBITSDKKAMH, BBITECHSSI KaJIMA
HOHOM aMMOHHUA. B  yrieaMMOHMiIIHYIO BBITSDKKY IE€PEXO AT U BOJOPACTBOPUMBIE COEIMHEHUS.
[TockonbKy BOAOPACTBOPUMBIX COEIMHEHUHN Kallis B MOYBE Majo0 — OHHM OOJBIIOr0 3HA4Y€HUS B IMUTAHUU
pacTeHui He UMEIOT.

[Ipunnun Meroma. MeTox OCHOBAaH Ha WM3MEPEHUM HWHTEHCUBHOCTH M3JyYEHHsI DJIEMEHTOB B
rtamMeHu. Kanuii B BBITSKKaX ONpPEeNsioT MIIaMeHHO-(DOTOMETPUUYECKUM METOJIOM.

Xon anamm3a. Kanmii ompenensioT Ha IJIaMEHHOM (OTOMETpe, HEMOCPEICTBEHHO pPACIIbUIAS
BBITSKKHU M3 TOYB B Tu1amsl. MICroab3yioT CBETOPHUIBTP, MPOMYCKAIONINH aHAINTHYECKUE JIMHUN KaJHs.

['oroBuUM 00pa3uoBblii pacTBOp [UIsl ONpENEeIeHHs OOMEHHOTO Kajlusi B IIOYBE C IOMOIIbIO
iaMeHHoro ¢orometpa: 6epem 8 kond Ha 250 Mu1 M OMeIIaeM yKa3aHHbIe B TaOiMile 00bEMbl MAaTOYHOTO
pactBopa. OObEMBI PACTBOPOB JOBOJAT JI0 METKM SKCTPArUPYIOLUIMM PacTBOPOM (pacTBOp YIJIEKHUCIIOTO
ammonus 1%)



XapaKkTepuCTUKH pacTBOpa Howmep 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

O6pa3I_IOBBIe pPacCTBOPbl AHAJTIU3UPYIOT Ha INNIAMCHHOM (bOTOMCTpe U 110 IMOJYYCHHBIM JaHHBIM

CTPOST KAIMOPOBOUHBIN TpadUK.

ConeprkaHue Kalldsl BBIYHUCIISAIOT 110 hopmyiie:
axsBx 1000
K =

¢ x1000
rrne: K — coneprkanne NOABMKHOTO KaJlusl B IIOYBE, MI/KT;
a — xoHueHtpanus K20 B 1 11 BRITSKKY 10 KaTHOPOBOYHOMY rpaduKy;
B — OOIIMI 00BEM BBITSHKKH, MJI;
1000 — myist mepecuera Ha 1 KT MOYBHI;
C — HaBeCKa IOYBHI, T;
1000 — ko3¢ duImeHT nepecyeTa KOHIEHTpAMy Ha | MiT.
[TonBeeHue WTOrOB 3aHSATHS: CpPaBHHUBAs IIOJYYECHHBIE B arpOXMMHUYECKOM aHAJIM3e JaHHBIE C

TPYNIUPOBKOM TOYB, OMPEACNeTCS OOECIEYCHHOCTh IMOYBBI OOMEHHBIM KajdHeM M PAaCCUUTHIBACTCS €ro
Konmu4uecTBO (Kr) Ha 1 rekrape (Tad. 1).

Tabmuma 1 - I'pynnupoBka 1o4B 1Mo coJep>KaHHI0 OOMEHHOTO KaJus
Knace O6Gecneuennocts Conepxanne K20, Mr/kr

1 OYCHb HU3Kas Mmenee 100
2 Huszkaa 101-200

3 cpennss 201-300

4 TOBBIIIIEHHAS 301-400

5 BBICOKas 401-600

6 O4YCHb BEICOKass Oonee 600
PeaktuBhr:

-pacTBOp yriaekucioro aMmmonus konueHtpanuu 10 r/mm3 ¢ pH 9,0.
-00pa3ioBeie  pactBopsl K20
JInsi HacTpOWKM M KaTUOpPOBKM IUIAMEHHOTO (POTOMETpa TOTOBAT CEPUI0 PACTBOPOB CpPaBHEHHUS: B

MepHbIe KoJObl Ha 250 cM3 mOMENmarT yKa3aHHbIE B TaOmauIle oOBEMBbI PacTBOpA, MPUTOTOBJICHHOTO IIO
myHKTY. OOBEMBI PAaCTBOPOB AOBOJIST 10 METKH SKCTPATUPYIOLTUM PACTBOPOM.

cM3

PactBophsI cpaBHEeHUS XpaHAT HE Oosee 15 nHE.

XapaKkTepucTHKa pacTBOpa Homep pactBopa cpaBHEHUs

1 2 3 4 5 6 7 8

O6wvem pactBopa, MIPUTOTOBJIIEHHOT'O o MYHKTY 2,
0 1,0 2,0 3,0 5,0 7,5 10,0 15,0

Konuentpamms K20 B pactBopax cpaBHeHus, r1/mm3 0 0,002 0,004 0,006
0,010 0,015 0,020 0,030

MaccoBas JIOJISt K20 B IOYBe, MJIH-
0 40 80 120 200 300 400 600

[Tnamennsrit porometp [TDA-378: ycTpoilcTBO M IpUHITUT PaOOTHI
HpI/IHL[I/IH Mmeroaa. I[aHHBIﬁ MCTOJ aHaJIn3a OCHOBAH Ha HU3MCPCHUU HWHTCHCHUBHOCTU H3JTY4YCHUA

JJIEMEHTOB B IUIaMEHU. AHAM3UPYEMbIH PacTBOP PACHBUISIOT IMyJIbBEPU3ATOPOM U OOpa3yIOLIUiics TyMaH
BBOIAT B IUIaMs TOpEJIKM mpubopa — miIamMeHHoro ¢oromerpa. B 1ulamMeHu cHaudana MpPOUCXOAUT
MOTJIOIIEHUE SHEPruyd aTOMaMHM, a 3aTEM BBIIEJICHUE SHEPIMM B BHJE JIy4ell C ONpPENEICHHOM JIMHOU
BosiHbl. Tak kak Temmeparypa IJIaMEHM HEBBICOKA, TO IOIYYaroLIMeCs CIEKTPbl CPAaBHUTENIBHO IPOCTHI:
W3ITyYEHHUsI COCTOST M3 HEMHOTHMX CIEKTPAlbHBIX JUHHMM C XapaKTepHOW MJis KaXJOro 3JIeMEHTa JJIUHOU
BONMHBL. OJHY M3 O3TUX JUHUHA BBIJACISAIOT HHTEPPEPEHIMOHHBIM CBETO(GUIBTPOM, HAINPABIAIOT €€ Ha
(hoTO37I€MEHT U, U3MEpPUB CUJIY TOKa TaJbBAaHOMETPOM, OIPEAESIOT MHTEHCUBHOCTh H3iMydeHus. llpu
COOJIIOJICHUH ONPE/IeNIEHHBIX YCIOBUIM OHA MPONOPLMOHATbHA KOHLEHTPAIIUK BEIIECTBA B PACTBOPE.

Hauano paboTsr.
-Bxmrounts mpubop.



-OTKpBITh PETryJIATOp I'a3a, HOBEPHYB €r0 Ha YETBEPTh IIPOTHUB YACOBOU CTPENIKH.

-OTKpBITH PETyJIATOp BO3/AyXa, €ro JaBJCHHWE ODKHO NpeBbICHTH 7 psi. JloBeaurte naBieHue
Bo3ayxa 70 10 psi.

-3aropurcs KpacHbI Ta3OBbIM JUOJ, W 3yMMeEp MOAACT CHUTHAJ, 3aMOJYaB 4Yepe3 3 CEKYH[BI.
ABTOMaTHYECKH MTPOU30MIET BO3TOPAHUE U 3aTOPUTCS SKEIThIA JUON.

Pucynok 2. [Tnamennsriit porometp TTDA-378

-IloBepHYTh perynsiTop raza TakK, 4YTOOBl TIONYYUTh POBHOE IUIaMsi C TOIXYObIM KOHYHUKOM
npuban3uTenbHo 8-10 MM BeicoToi. [TomoxauTe okono 20 MuHYT s crabunu3anuu TiameHu. [lepuon B
20 MUHYT MOXET 3aBHCETh OT COCTOSHHS OKpy’Karomed cpenpl. Kak TONbKO Tutamsi cTabUIM3upyercs, OHO
OyIeT TopeTh 10 BBHIKIIOYEHHMsI, MOBTOpHAs cTa0WiIM3alus HE HyXKHa. B ciydyae BBIKIIIOUEHUS MUTAHUS
noJjiaya ra3a aBTOMaTHYECKH MpeKpaTutcsa. B 3ToM cirydae moBTOPUTH BCE BHIIICONMUCAHHBIC TTPOLIETYPHI.

Crnenyrolie HaIMUCHU IO OYEPEIU MOSBIIAIOTCA Ha JUCIUIee TPHU Havyaie paboThl:

DKpaH MOJIeNH * [IOA-378 *

[Inamenubiit @oToMeTp

DKpaH BepcUU

[IporpammHuoro obecrnedeHust Bepcus x.x

Month yyyy

OkpaH Hayaja padoTsl IIpoBepka....
[ToxanyiicTa mogoxaure. ...

BbIBOP ®YHKIHWW. Dkpan ¢yHKIUM TOKA3bIBAETCS TOCJIE 3aBEPIICHHMs] IIpollecca Hadaja
paboTHL.

Okpan ¢pyskiuu 1. Urenue 2. Kanubposka

3. I[Ipocmotp 4. Ileuatp

AKTHBHBIE KnaBumu: <1-4>

BbIBOP TPEBYEMOW ®VYHKIIUW. Hcronb3oBaTh aKTHBHBIE KHONKH 1-4 juis  BeIGOpa
TpeOyemoit pyHkiuu. Ha aucrniee mosBUTCS COOTBETCTBYIONIAs KapTHHKA.

PABOTA C (DYHKL[I/IEﬁ KAJIMBPOBKM. Tlepen wcmonb30BaHuEM 3TOH (YHKIIUH TSI CO3AAHHUS
KpUBOM KaIMOPOBKM HEOOXOAMMO YCTAaHOBUTH CJIEAYIOIINE TapaMeTphl:

a. Pexum, /1€ 3a1aHbl BETMYUHBI KOHIEHTpAUU U K03 GuieHT pacrsoperus (1).

b. DiaemenTsI 1711 KATMOpPOBKH (2).

c. Tun xpusoii (3).

d. KomnuectBo cranmaproB (3.1 numm 3.2).

e. HucneHHast KOHUEHTpAIUsl CTaHIapToB (4).

[Tocnie BeIOOpa GYHKITMM TOSBISETCS SKPaH pEKUMa KAITMOPOBKHU

DKpaH pekuMa KaJlmOpOBKH

Bri6epute ciocod nzmepenus

1.GEN. 2.SERUM 3.URINE

AKTHBHBIE KIaBumu: <1-3>

<ESC> nuis Bo3Bpata K 3kpaHy QyHKIHH

1. BBIBOP TPEBYEMOI'O PEJXKUMA KAJIMBPOBKMU.

Hcnonb3yiiTe akTuBHbIe KHONKWM <I1-3> gy BbeIOOpa TpeOyemoro pexuma. IlosBUTCS 3KpaH
AJIEMEHTOB KaJIMOPOBKHU.

DKpaH JIEMEHTOB KaJHOpOBKU

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

AxTHBHBIE KnaBumu: <1 to 4>

<ESC> nu1s Bo3Bpata K 3KpaHy pekuma KaJluOpOBKH

2. BBIBOP DJIEMEHTOB J1JIA KAJIMBPOBKU.

Vcnionb30BaTh aKTHUBHbBIE KHONKHU <1-4> 117151 BBIOOpaA TpeOyeMBIX 2JI€MEHTOB Ui KaJHuOpOBKU.

OtmeTtka OyAeT yka3blBaTh Ha BBIOOP.

Haxars <ENTER> nans noarBepkaeHuss BbiOopa snemeHTta. llosBuTcs dKpaH onuuid BbliOOpa
KpHBOM.

OKpaH onuuii BEIOOpa KpUBOM



* KpuBas *

1.CermenTtHas 2. KBagpatuuHas

AXTHBHBIC KNaBUIIM: <1, 2>

<ESC> nns1 Bo3BpaTa K 3KpaHy 3JI€MEHTOB KaIUOPOBKU

3. BBIBOP TPEBYEMOU OIILINU KPMBOW KAJIMBPOBKU.

Hcnonp30BaTh akTHBHBIC KJIaBHIU <1,2> mist BeIOOpa TpeOyemoit ommuu. [losBisieTcss SKpaH BBOJA
HoMepa cTtanaapToB 3.1 unum 3.2.

3.1. Haxare <I1> pgns BBIOOpa CErMEHTHOW KpWUBOW KamuOpoBku. OTOOpa3uTCs SKpaH HOMeEpa
CTaHJapTU3anuu - 1.

DKpaH HOMepa CTaHAapTU3aIuu - 1

BBenure Homepa cTaHIapTOB

(min: 2 max:20): 2

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

<ESC> to CURVE FIT OPTION SCREEN

Haxxate <ENTER> nns moarBepkaeHusi BbiOOpa wim Haxatb <ESC> misi oTMeHBI BbIOOpa WU
HCIIONB30BaTh U(POBBIC KIABUIIH <#> I BEIOOpa HOMEPOB CTaHIaPTOB.

[Tocne ycTaHOBKM HOMEpPOB CTaHIAAPTOB MOSBIISIETCS KpaH KOHIIEHTPALIMU CTAHAApTOB.

3.2. Haxatp <2> qus BbIOOpa KBaJpaTU4YHOM KpuBOW KanmuOpoBku. [losBUTCS 3KpaH HOMeEpa
CTaHJlapTU3aluu - 2.

DKpaH HOMepa CTaHAapTU3aluH - 2

BBenure Homepa cTaHIapTOB

(min: 3 max:20): 3

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

<ESC> nns1 Bo3BpaTa K 3KpaHy OINUUN KpUBOU

Haxats <ENTER> nns noarBepkaeHus BBoAa Wik HaxaTh <ESC> nmng oTMeHbl BBOJA WU
WCTIONB30BaTh MU(POBBIE KIABUIIH <#> JJI1 yCTAHOBKA HOMEPOB CTaH/IAPTOB.

[Tocne ycTaHOBKM HOMEpPOB CTaHIAAPTOB MOSIBIISIETCS KpaH KOHIIEHTPAIIMU CTAaHAApTOB.

4. BBO/I BEJIMUMHBI KOHIIEHTPALIMUN CTAHIAPTOB.

DKpaH KOHIIEHTpalluy CTaHIapTOB

[STD-##] NaK

Li Ca

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

<ESC> nn1s1 Bo3BpaTa K SKpaHaM HOMEPOB CTaHIAPTOB

Hcnonp3oBaTh 1u(pOBEIE KIABUIIHA <#> ISl BBOJA BETHUMNHBI KOHIIEHTPAIIMU CTAaHAAPTOB.

Haxxats <ENTER> s noarBepxkaeHusa win Haxkatb <ESC> 111 OTMEHBI BBOJIa TAHHBIX.

OKpaH KOHLIEHTpallMU CTaHJApPTOB NOABIAETCS MHOro pa3 mnocie omnepauui 3.1 winm 3.2 ans
MOATBEPAKIACHUS BBOJa KOHIIEHTpauuid s Bcex cTaHgapToB. [locie BBoJa BEIMYMH KOHLIEHTPALMH IS
BCEX CTaHJApPTOB TOSBJISIETCS SKpaH TMOATBEPKICHUS CTaHAAPTOB, A€ MOXXHO H3MEHUTh BBEICHHBIC
JAaHHBIC B CIy4ae HEOOXOIUMOCTH.

DKpaH NOATBEPKJICHUS CTAaHAAPTOB.

Bynere 1 BbI IpOBEPSITH BBEICHHBIE

Konnentpammu? <J/la/ Her>

AxTtuBHBIE KnaBumn: <YES>, <NO>

Onuus </la>. BHOBb NosBISETCS 3KpaH KOHLUEHTPALUil CTaH1apTOB.

DKpaH KOHIIEHTpalluy CTaHIapTOB

XXxXxx=BBejeHHass KOHIEHTPALIHS

[STD-##] Na xxxxx K xxxxx

Li xxxxx Ca XXXXX

Axtupnable knapumm: <#>, <ENTER>, <ESC>

<ESC> nnst BO3Bpara K 3KpaHaM HOMEPOB CTaH/IapTOB

Haxate <ENTER> nna noarBepxkieHuss BBoja wid HaxaTte <ESO myisi oTMEHBI BBOAA WU
WCIIONB30BaTh U(POBBIE KIABUIIM <#> I BBOAA KOHIIEHTPAIUI CTaHIapTOB

Ommus <Her>. B cmydae BpIOOpa CErMEHTaIbHOW KPWBOHW TMOSBISETCS CIEAYIONIMN SKpaH BBOAA
BTOPOT'O OTHOCUTENBHOTO CTaHAapTa, TPeOyeMOoro Bo BpeMs CTaHJapTU3ALINU:

Your Mid Range Ref?

Enter Std. No



Hcnonp3oBaTh 1upoBbie KIaBUIIN <#> Ui BBOJA TpeOYyEeMbIX CTaHAapTOB.

Haxate <ESC> nmns ormensl BBoAa win Haxate <ENTER> nns moarBepieHuss BBOJA - BbI
nepenieTe K myHKTy 5.

B ciydae kBapaTU4HON KpUBOMW BBI Cpa3y MEPENIETE K IIYHKTY S.

Utor: Bo BpeMs myHKTOB 1-4 BBl yCTaHOBHWJIM MapaMeTpbl, HEOOXOIWMBIE Ui CO3/JaHUS KPUBOU
KaJMOpPOBKU U NepeiéTe K MUKy U3MepeHus 5.

5. IIUKJI USMEPEHMU ITPH CO3JIAHUU KPUBOJIMHEMHOW KAJIMBPOBKU.

[ukn wu3MepeHuil CBsI3aH C H3MEPEHUSIMU HMHTEHCHUBHOCTH SMUCCHM YHCTBIX M CTaHJAPTHBIX
pacTBopoB. TOYHOCTH CTaHAAPTOB BIUSET HA TOYHOCTH aHaIKM3a MpoO.

[TosiBnsAIOTCSL 3KpaHbl, COOTBETCTBYIOIIME YHUCTOMY H3MEPEHMIO U OINEpallMd YUCTKH B IOPSJIKE,
HEOOXOAMMOM JIJISl [IUKJIa U3MEPEHUH.

[Iporecc uncToro N3MepeHus

DKpaH 4MCTOr0 U3MEPEHUS

[Tomaua yncToi mpoObI

<ENT>

AxTuBHbIe KnaBumun: <ENTER>

<ESO> nns mepexoja K 3KpaHy MEHIO npoo

3arpy3uth 4ucThIii pacTBOp ¥ HaxxaTh <ENTER>. Iloka npuGop u3mepsieT MHTEHCUBHOCTh IMHCCHUHU
YUCTOTO PacTBOPA ISl BRIOPAHHBIX AJIEMEHTOB, TOPUT dKPaH OXKUIAHHUS.

DKpaH OXKUJAaHUS

El = u3mepsiemblii 371€MEeHT

[Toxanyiicta, mogoxaure......

Yrenwue ........ El

W3mepenue 3aHUMaeT NPUOIU3UTENBHO (5 CEK/3JEMEHT + 7) CeKyH.

[Tocne sToro nepeanTe K NpoLEIype OUUCTKU

[Tpoenypa OYMCTKM Ba)KHA JUJIsl TOrO, YTOOBI BBIMBITH OCTATKHU MOCIETHEH MpOOBI U3 pacIbUINTENs
W CMECUTEIBHOM KaMephl, 4YTOOBl H30€KaTh 3arps3HEHUs cienyiomeid npoOsl. Bcemen 3a  mro0bM
M3MEPEHNEM MHTEHCUBHOCTH SMHUCCHUU OTOOpa)kaeTcs SKpaH OYHCTKH.

DKpaH O4YUCTKH

[Togaya quCTUIITMPOBAHHON BOJIBI

Ounctka! <ENT>

AxtuBHble knaBumu: <ENTER>

[locne 3aBepuieHMS YHMCTOTO HW3MEPEHMS TMOSABISIETCS JKpaH 3arpy3Kd CTaHAAPTOB JUIsl Hadaja
CTaHIAPTHOTO U3MEPEHUS M FKPAH ONEPAIIUN OUUCTKH B MOPsIIKE, HEOOXOAMMOM IS IIKJIA U3MEPEHU.

DKpaH 3arpy3Kd CTaHJIapTOB

3arpy3uthb cTaHaapT: #

pactBop <ENT>

Axtuabic knaumu: <ENTER>, <ESC>

<ESC> ny1s1 Bo3BpaTa K SKpaHy MoJayd YUCTOrO pacTBOpa

3arpy3uTh CTaHAApTHBIM pacTBop M Haxkmute <ENTER>. Dkpan oxumanus OyJIeT ropeTb BO BpeMs
W3MEpEeHUs] MHTEHCHBHOCTH pacTBOpa CTaHaapTa s BbIOpaHHOro osyeMeHTa. l3mepenue 3aHMMaeT
NPUOIM3UTENIBHO 5 Cek/3MeMeHT + 7 cekyHI. UMCTKa JOKHA MPOBOAUTHCS TaK, KaK OMHCAHO B 3KpaHax
MEHI0 OYMCTKHM, MAYLIMX 33 W3MEPEHHEM HHTEHCHBHOCTUM ASMHUCCUU. BBl BepHeTech Ha 3KpaH 3arpys3ku
CTaHAApPTOB JUIS CIEAyloIIero u3MepeHus. Tak OyaeT NpomobkKaThCsl OO0 KOHIIA HM3MEPEHHil Bcex
CTaHAAapTOB.

Benen 3a OkOH4aHMEM M3MEPEHUN BCEX CTaHAAPTOB IOSABIACTCA 3KPaH COXPAHEHUS KPUBOW I
COXpaHEHUS CO3/IaHHOW KPUBOM.

DKpaH COXpaHEHUsI KpUBOU

CoxpaHHTh TaHHYIO KPUBYIO?

<Jla/ Her>

AkTuBHBIE KiaBumu: <J[a>, <Her>

Onuusa <Her>. [losiBisieTcs 5KpaH TPOBEPKH KaJIMOpPOBKH, TIJI€ MOXHO pacnedaTartb TaOiIuily
MIPOBEPKHU KaJTUOPOBKH /711 MPOBEPKH KPUBOH.

DKpaH MPOBEPKH KaTMOPOBKH



Pacrnieyarats Bamry tabnuiry

IIPOBEPKHU KaTMOPOBKHU?

AxTtuBHBIC KIaBumu: <Jla>, <Her>

Omnmus <HeT> - mepeBoJ Ha SKPaH MEHIO MPO0 U MPHUOOP TOTOB K aHAIU3Y TPOO.

6. [TIPOUECC U3MEPEHU A ITPOBBI.

Bcrien 3a BeinmonHeHNEM cTaHAapTU3AIUY TIEPENIUTE B SKpaH MEHIO MPOOBbI.

DKpaH MEHIO TPOObI

1. SAMPLES 2. RAPID 3. VIEW

4. PRINT 5. NORM 6. SAVE

AxTHBHBIE KnaBuu: <#>, <ESC> nis BbIXoaa

Haxarp <2> nns BeIOOpa MpPOMOKHUTEIBLHOrO H3MepeHus mpooObl. OTtoOpakaercss sKpaH OBICTPOM
TIOJIa9H TIPOO.

DKpaH ObICTPOi Mmogaun Mpood

[Tomaua npoOs1!!

<ENT>

AxtuBHble Kinapumu: <ENT>

<ESC> nns Bo3Bparta K 3KpaHy MEHIO ITpod

3arpy3utb pactBop npoObl U Haxkath <ENTER>. Tloka mpubop u3MepsieT MHTEHCHBHOCTh AIMHCCUU
pacTBopa npoObI I BHIOPAHHBIX 3JIEMEHTOB, TOPUT SKPaH OXKHIaHUS.

W3mepenue 3aHUMAaET NPUOIU3UTENBHO (Scek/3MeMeHT + 7) CeKyH/I.

Konuenrpanust wusmepsieMoil mnpoObl OOHOBISIETCST M IOKa3blBaeTCA Ha JSKpaHe OBICTPOro
MPOCMOTpA.

DKkpaH OBICTPOro MPOCMOTpPa

uuu = eIMHUIIA; XXXX = KOHIIEHTpaLUs

Conc uuu Na xxxx K xxxx

Li xxxx Ca xxxx

<ESC> nns Bo3Bparta K 3KpaHy MEHIO ITpod

1.3. Onpenenenue MaKpo U MUKPOIJIEMEHTOB B PACTEHHUSX aTOMHO-a0COPOITMOHHBIM METOJIOM

Meron atomHo-abcopOimonHon crnektpodoTtomerpun (AAC) ocHOBaH Ha SIBIIEHUU CEJIEKTHBHOTO
noryonieHus  (aOcopOIMKM) PpE30HAHCHOTO M3IY4YEHHsS ONpPEeAeNsieMOro JJIeMEHTa AaTOMHBIM —IapoM
HCCIelyeMOoro BemecTsa. [[puHIun MeToa WtioCTpUpPYeT PUCYHOK 3.

[IpeBpamenne aHamu3UpyeMord TPOObI W3 KUAKOro (WM TBEPJOr0) COCTOSHHUS B aTOMHBIA Map
MPOUCXOAUT B aromuzarope. [lap BBOIWTCS B aAHAIUTUYECKYIO 30HY AaTOMH3aTOpa, MPOCBEUHMBAEMYIO
VMCTOYHUKOM U3ITyYEHUS C IMHEHYATHIM CIIEKTPOM U3y4aeMOr0 JIEMEHTA.

Pucynoxk 3. [IpuHnunuansHas cxema arToMHO-a0CcOpOLMOHHOTO CHeKTpodoToMeTpa:

I - WCTOYHHMK PE30HAHCHOTO WU3JIyYEHHUs; 2 — aToMu3aTop; 3 - aHaJIuTH4YecKas yvama; 4 —
MOHOXpOMAaTop; 1 — GOTOYMHOXKUTENB; 6 — YCUIIUTEID;

7 - perucTpupymolIiee yCTpoucTBo; 8 — mpoda.

3aKOH aTOMHOrO IIOIVIOIIEHHUs AHAJOIMYEH 3aKOHY CBETONOIVIOIIEHUS B  MOJIEKYJISIPHON
CHEKTPOOTOMETPUH M XapaKTEPU3yeTCs SKCIOHEHIMAIbHBIM YOBIBAHUEM WHTEHCHUBHOCTH IPOXOJSIIETO
U3IYYeHUsT B 3aBUCUMOCTH OT JUIMHBI IOIJVIOMIAIOIIETO CJIOS AaTOMHOTO mapa (JUIMHBI aToMHU3aTopa) M
KOHIIEHTpAllM aTOMOB OIpEJAesieMoro »dJeMeHTa c¢. B omnpeneneHHOM HHTepBaje KOHLEHTpALUH,
3aBUCSILIEM OT XapakTepa ONPEIESIEMOro 3J€MEHTa M CBOWCTB MCTOYHMKA PE30HAHCHOIO W3IIy4YEeHMs,
TIOTJIONICHUE M3JIYYCHHUSI aTOMaMHt IMOAYUHsIEeTCs 3akoHy byrepa-Jlambepra-bepa:

I=Iv10-klc nmm 1g(Iv / I)=klc,

rae | - MHTeHCHBHOCTh M3JIy4EHHUs IOCEe B3aUMOJEHUCTBHUSL C aToMaMH (IIOciie MPOXOXKJEHUS depes
aToMM3arop); Iv - HMHTEHCHBHOCTh HW3IY4YeHHS J0 B3aUMOACHCTBHS | - UIMHA TOIJIOMIAIONIETO CJOS
aTOMHOro Tmapa: & - arOMHbIH KO3()(PHUIMEHT NOIJIOMIEHUs, 3aBUCAIIUMN OT JUIMHBI BOJIHBI WU JIMHUU
nornomenna. Benuuuny lg(Iv / 1) Ha3biBaloT aTOMHBIM TOTJIOMIEHHEM A, OHa aHAJOTMYHA ONTUYECKOM
IJIOTHOCTH B MOJICKYJIIPHOW CHEKTpo)OTOMETpUHU. YKazaHHas 3aBUCHMOCTh SBJISICTCS MPAKTHUYECKOU
OCHOBOM aTOMHO-20COpOIIMOHHOTO METOIa aHAJIH3a.

PaccMoTpuM  OTHEnbHBIE Y37l  @TOMHO-a0COpPOLIMOHHOTO — CHEKTpopoTOMETpa M HUX pOilb B
(hOopMHPOBAHUM AHATUTHYECKOTO CUTHAJIA.



Hctounnk wusnyudenus. Hambonee pacnmpocTpaHEHHBIM HCTOYHHKOM PE30HAHCHOTO M3IIYYEHHUS IS
AAC sBnsercs namma ¢ HOJbIM KaTOJOM, M3IOTOBJIEHHBIM H3 OINPENEISIEMOro METajula WIM €ro CIUIaBa.
CrekTtp nammbl COACPKUT JUHUM MeTaljia KaToJa W 3alojHSIONIero JaMmIy Ta3a, OOBIYHO HEOHA.
BaxuHelmuM (GakTopoM, BIHSIONIMM HAa TOYHOCTh W YYBCTBUTEIHHOCTH aHAN3a, SBISIETCS CTaOMIIBHOCTH
u3nydeHuss samnbl. OHa onpenensieTcs KOHCTPYKTUBHBIMH OCOOCHHOCTSIMH U WHIUBUAYaJIbHBIMU
CBOWMCTBAaMH JIAMIIbI, & TAKXKE 3aBUCUT OT KaueCTBa pabOThl NCTOYHUKA ITUTAHUS.

KpoMe mamm ¢ mojpIM KaTogoM, B MpakTUKE AaTOMHO-a0COpPOIIMOHHOTO aHalnu3a MPUMEHSIOT
BBICOKOYACTOTHBIE O€33JIEKTPOIHBIC JIAMIIbl, MPEACTABIAIONIME COOOM KBaplEBBIM WM CTEKJISHHBINA
0ayioH (1IapuK), B KOTOPHIH BBEJEHBI COOTBETCTBYIOIIMN MeTal (WM €ro COeIWHEHUE) W MHEPTHBIN ras,
NOAJICPKUBAIOIINK  pa3ps] B Jiamme. BBICOKOUACTOTHBIE JIaMITBI HAuOoJee YacTO HWCHONB3YIOT IS
Olpe/eNICHUs] TEeX OHIEMEHTOB, [UIsl KOTOPBIX Jammbl C TOJBIM KaToOJOM HE OTJIUYAlOTCS BBICOKOM
CTaOMIILHOCTHIO M HAJIEKHOCTHIO B pab0Te. ITO - MBIIIbLSK, CypbMa, BUCMYT, CEJICH, TEIUTYD.

Atomuzarop. B AAC cyiiecTByIOT BapUaHThI IJIAMEHHBIX U ANIEKTPOTEPMHUECKUX aTOMHU3aTOPOB.

B mpakTtuke aHanm3a HamOOINbIIEe PAaCHpPOCTPAHEHHE MOJTYYHMIIM IUIAMEHHBIE aTOMHU3aTOphl. B HHX
AQHAIUTUYECKOM 30HOM CIYXKUT YYacTOK HEMOCPEACTBEHHO HaJ Ta30BOMl TOpPENKOM, uepe3 KOTOPHIi
MPOXOMUT Jyd OT HMCTOYHHMKA u3iydeHHs. OOBIYHO pPacTBOP pPACHBUISIOT MOTOKOM Ta3a M PaBHOMEPHO
BBOAST B IUIaMs B BHUJAE adpo30Jid, PErHUCTPUpPYS YCTaHOBUBLIeecs 3HadeHHe abcopOuuu. Haubonee
3 PEKTUBHBIM CIIOCOOOM aTOMHU3AIMK SBIISETCS IUIaMsl alleTHIIEH - BO3IyX. JTa CMECh HCIONB3yeTCs MpU
orpesiesie"HUU OOJBIIMHCTBA 3JIEMEHTOB, HE OOpPa3yIIIUX TEPMOCTOMKUX OKHUCIOB. JlJis 31€MEHTOB,
CKJIOHHBIX K OOpa30OBaHUIO TEPMOCTOMKHMX OKHCJIOB M TPYTHOAMCCOLMUPYEMBIX KOMILICKCOB (aTIOMUHHIA,
KPEMHUI, TUTAH, MOJIMO/IEH U HEKOTOpBIE IPYrHe) cieayeT UCIOIb30BaTh CMECh 3aKUCh a30Ta (B KauecTBe
ra3a - OKHCIIUTENS) - alleTHWIEH - BO3JyX, KOTOpas IO3BOJSET MOJYYUTh Haubosiee BBICOKOTEMIIEPATYpHOE
TIaMs.

OnektporepmuueckumMu  aromuzatopmu (OTA) ciyxaT medn CONpOTUBJICHUS - TPYOKH, THIJIH,
CTEpKHU, HUTH W3 TyromiaBkoro wmarepuana, K DOTA oTHocutcss .M BapuaHT THAPUIAHOW TEXHUKH, B
KOTOpOM KBaplEBYIO TpyOKy HarpeBaloT s3iekTporneubio. Bo Bcex Tumax OTA oCyHIeCTBISIOT IOTHOE
HMMITYJIbCHOE HCIIapeHHe aHalu3UpyeMbIX MHUKpornpoO. [lapel mpoObl mepeHocsATCs yepe3 MPOCBEUHBAEMYIO
MOJIOCTh TPYOKM MJIM 30HY HaJ TEeJIOM HarpeBa 3a c4eT AUQQy3ud, KOHBEKIIMU WM C MOMOIIBIO TOTOKA
uHepTHOoro rasa. [Ipumenenne OTA TO3BOJAET TOBBICHTH YYBCTBUTEIBHOCTH W TpEAET OOHAPYKEHUS
9JIEMEHTOB Ha 1-2 mopsika o cpaBHEHMIO ¢ TiaMeHHbIMH aTtomu3zatopamiu (0,001 - 0,0001 mMkr/cm3).

Monoxpomatop. B AAC MoHOXpOMaTOp BBIACISET PE30OHAHCHYIO AHAJIUTHYECKYIO JIMHUIO U B
OOJIBIION CTENMEHW OTAENseT €€ OT MOJEKYJSIPHBIX CIEKTPOB U CIUIOMIHOrO (POoHA, HU3ITydaeMbIX
aToMmu3aTopaMd. B COBpEMEHHBIX  aTOMHO-a0COpPOITMOHHBIX  CIIEKTPO(OTOMETpax  HCIOJIB3YOTCS
MOHOXPOMATOpBI, MO3BOJISIOLIUE BBIACIATh CIIEKTPAIbHYIO nosiocy mupuHou 0,2-2 HM B uHTepBajie ot 190
1o 850 M.

IIpueMHOE W perucTpupymlnee yCTpoucTBo. B kaudecTBe neTeKTOpa H3JIy4eHHUS HCIOJIB3YIOT
(dbotornekTpoHHble yMHOXUTENH - DPIY. dortorok ¢ DPIY mnocie ycuiaeHuss W JgorapuGpMUPOBAHHS
MOCTYINIAeT Ha perucTpupymouiee ycrpoiictBo. CoBpeMEHHbIE aTOMHO-a0COPOIIMOHHBIE CIEKTPO(OTOMETPHI
OCHAIEHbl HM(POBON HHIMKaIMed, nudponedyarbio 1 OBM, 4YTO MO3BONSET TMOIydaTh pE3yJbTAaThl B
€IMHUIAX KOHLEHTpAI[Mi, HWHTETPUPOBATh AHATUTU UECKUM CHUTHAJI 3a ONPEEICHHBIM MPOMEKYTOK
BPEMEHH U BbIAABATh €r0 CpeHEE 3HAUCHUE, TPOBOJUTh CTATUCTUYECKYIO 00pabOTKy pe3yIbTaToB.

[Tomexu, BIHSOIIME HA PE3YIBTATHl AaTOMHO-a0COpOIIMOHHOr0 aHanu3a. (MeTonbl uxX y4era)

[Tomexu, BO3HHMKAIOLUIME B XOAE€ AaTOMHO-a0COPOMHOHHOIO aHajdu3a IO0YB W PACTEHUH, MOXKHO
MO/Ipa3IeNUTh Ha MSATh TPYIIL:

1) criekTpajbHBIE TTOMEXH,

2) boHOBBIE TTOMEXH (HECEJICKTUBHOE MOTJIOICHHE);

3) MOHU3ALIMOHHbBIE TOMEXHU;

4) momexu u3-3a pa3nuunil GU3NIECKUX CBOMCTB PaCTBOPOB;

5) XUMHUYECKHUE TTOMEXH.

CnekTpanbHble TIOMEXH OOYCIIOBJIECHBI SBICHUEM IOIJIOMICHUS HW3Iy4YEeHHUS HE TOJBKO PE30HAHCHOM
JUHUEH OIpeaensieMoro 3JeMEHTa, HO M aTOMaMU JApPYTHX 3J€MEHTOB C Onu3KoM nHOM BodHBL. [lo
CPaBHEHHMIO C 3MHUCCHOHHBIM CHEKTPAJbHBIM METOJOM B aTOM HO-aOCOpPOLMOHHOM aHajJu3€ B3aUMHOE
HaJOXEHHE CIIEKTPAJIbHBIX JIMHUN 3JIEMEHTOB JJOCTATOYHO MAJIo.

HecenekTuBHOE NOIJIONIEHUE W3IY4YEHHUS BO3HHUKAET B PE3YJbTaTe CBETOPACCESIHUS, MOJIEKYJISIPHOTO
MOTJIONIEHHUS, a Takxke mnoryomeHusa miamenem minu OTA. CeropaccesHHMe W MOJEKYJSIPHOE MOTJIOIICHUE
MPOUCXOAST TPH HEMOJTHOM AaTOMH3alMu MPOObI W BBI3BIBAIOTCS TOSBICHHEM B aHAIWTHYECKOH 30HE



TBEPJBbIX YaCTUI[ U MOJEKYJl OCHOBHOro BemiecTBa MpoObl. CoOcTBeHHOe u3nyueHHe DTA HMeeT CHeKTp
YEepHOTro TeJa, s MJIAMEHU XapaKTepPHO U3ITyYeHHE CO CTPYKTYPOH MOJIEKYIISIPHOTO CIIEKTpA.

Jlng ydera CHEKTpaldbHBIX MOMEX W HECEJIEKTUBHOIO TMOIJIOMICHUS NPUMEHSIOT TaK Ha3bIBa€MbIii
Koppekrop ¢ona. B kadectBe KoppekTopa ()OHA OOBIYHO HCHONB3YIOT ONTHYECKYIO CXEMYy CO
BCIIOMOTATEIbHBIM HCTOYHMKOM CIUIOIIHOTO CHEKTpa - JAeWTepueBOol JaMmoil. B mocnemnee necstuiietue
IIMPOKOE PACIPOCTPAHEHHE MOTYYHJ METOA KOppeKIHMu (oHa, OCHOBAHHBIM Ha d(QeKTe paclierIeHus
CIIEKTPaJIbHBIX JUHUN B MarHUTHOM ToJie (3¢ ekt 3eeMana).

HNoHu3anioHHbIE  MMOMEXW  BBI3BAHBI  CHIDKCHHEM  KOIMYECTBA  HEUTPaIbHBIX aTOMOB B
AQHAIUTUYECKONM 30HE aTOMHU3aTopa B pe3ylibTaTe MPEBpalleHUs UX B IOJOXKUTEIbHO 3apsyKEHHBIE HOHBI
1O JCHCTBUEM TeMIepaTypbl IJIaMeHH. B 3ToM ciydae MHTEHCHBHOCTH IOTJIONICHHS PE30HAHCHOTO
U3TyYEHUS CYIIECTBEHHO yMeHbIaeTcs. J[aHHbBII BUJ MOMEX MMEET MECTO IMpPH OINpeAeTICHUH 3JIEMEHTOB C
HU3KUMHU TIOTEHIMAJaMH WOHM3ALWHU (LIEIOYHBIE M IIETOYHO3EMeNbHbIE 3JIeMeHTh). KOoHTpoampoBaTh
MOHHU3ALMI0O B IJIJAaMEHH MOXXKHO TyTeM J00aBJIeHHS K pacTBoOpaM Mpo0 U CTaHJApTOB HU30BITKA JIETKO
MOHU3HUPYEMBIX JIeMeHTOB. OOBIYHO B Ka4eCTBE MOHU3AIMOHHOTO Oydepa HCIONIB3YIOT PAaCcTBOPHI COJNEH
1E3Us, JIUTUS U KaJHsl.

[Tomexu, BO3HHUKAIOIIME W3-32 pa3Nu4yuid  (PU3MYECKUX CBOMCTB  pacTBOpOB  (BSI3KOCTH,
MOBEPXHOCTHOTO HATSDKEHHUS U Jp.), MOXKHO KOHTPOJIM pOBaTh, MAaKCUMalbHO CONMXKash COCTaB
(comepxanHue colied, KOHIIEHTpAIlMsl PACTBOPUTENICH) PacTBOPOB MPOO U CTaHAApTOB. [IpM HEBO3ZMOXKHOCTH
HUBEJIMPOBATH PA3IMYMUs B COCTaBaX CJIEAYET UCIIONB30BaTh METO/I JOOABOK.

XUMHUYECKHUE TOMEXH OOYCIOBIIEHBI MPUCYTCTBUEM TPYAHO JUCCOLUHUPYEMBIX COCTUHCHHIMA
OIpE/IeTIIEMOro 3JIEMEHTa B aHAJIMTUYECKON 30HE aToMu3aluu. B psae ciydaeB Takue COCTUHEHHUS MOTYT
00pa3oBBIBAThCSI HEMOCPEJCTBEHHO B IUIAMEHU NpPU pPACIbUICHMH B HETO0 aHAIM3UPYyeMOro pactBopa. B
pe3ynbTaTe CHIKAETCS KOJIMYECTBO CBOOOAHBIX AaTOMOB, CIIOCOOHBIX K IMOIJIOMICHHUIO PE30HAHCHOIO
u3NmydeHus. TUNWYHBIM TPOSIBJICHHEM XUMHUYECKHX IIOMEX SBIISCTCS CHUXKEeHHe abcopOumm Tmpu
OIpe/IeTICHNH B TOYBE IIEJIOYHO3EMENbHBIX 3JEMEHTOB B NpUCYTCTBUU Gocdopa, KpeMHHS, aTIOMUHUS.
JlpyruM mpuMepoM IMOMEX TaKOro pojia CIY>KUT yMEHbBIIEHHWE CUTHANA TOMJIOMICHUS TPU ONpPEeICHUN
ANIOMHUHMS, MONIMO/IeHA, BaHAAUS U Jp. B pe3yIbTaTe 00pa3oBaHUs YCTONUMBBIX OKUCIIOB.

YCTpaHuTh BAUSHUE XUMUYECKUX TTOMEX MOYKHO JIBYMS ITyTSIMH:

1) wucnonp30BaTh BBICOKOTEMIIEpATYpHOE IUIaMs, OHHEpPrusl KOTOPOro JOCTaTOYHO BBICOKA U
croco0Ha pa3pyIIuTh MHOTHE YCTONYHUBBIE COSAMHEHUS U aTOMU3UPOBATH TIPOOY;

2) no0aBiATh K pacTBOpaM MpoOd W CTaHAAPTOB MACKHPYIOIIME BEIIECTBA, KOTOPHIC pPEarupyroT ¢
MEIIAOIIMMHU JJIEMEHTAMHU U CHUMAIOT BO3MOXHBIE XUMHUYECKHE TTIOMEXH.

[Ipumepom ciyxuT pobaBieHHWe K pacTBopaMm (NP aHaIU3€ II0YB, PACTCHHM, BOJ) JIaHTaHa,
KOTOPBIN TIpU OMpECNICHUH KallbLUs, MarHusi, CTPOHLIUA U Oapus YCTpaHSET J¢ MPEMHPYIOIIee BIIHUSHUC
tdbocdopa, kpemHus u amoMuHus. [1o3BoNIIET CHU3UTH XUMHUYECKUE MOMEXHM W TONHAS UACHTHU(PUKAIUSA 10
COCTaBy PacTBOPOB MPOO U CTAHIAPTOB.

ATOMHO-a0COpPOLIMOHHBIN ~ METOJl OTIMYaeTcsl OT TPAAUIMOHHBIX  AHATUTHUYECKUX  METO/I0B
MPOCTOTOM  BBIMOJIHEHUS aHAIM3a ¥ BBICOKOH MPOM3BOAMTENbHOCTRIO. OH obecriednBaeT mpesen
oOHapyxxkeHus: MHorux oamemeHToB 0,1-0,01 wmxr/cmM3 (¢ aromusamueidl B IUITaMEHHM) W HWKE, UYTO B
OONBIIMHCTBE CIIy4aeB OKA3bIBACTCS  JIOCTATOYHBIM JJIsi TMPUMEHEHUS METola B TOYBEHHO -
arpOXUMHUYECKHUX UCCIIEIOBAHUSIX. .

[TonroroBka pacTUTENbHBIX HMPOO ISl ONPEACIICHUS TAKEIBIX METAIIIOB

Crnoco6 cyxoil MHMHEpaau3allid OCHOBAaH Ha IOJHOM pAa3JIOKEHUHM OPTaHUYECKUX BELIECTB IyTEM
CKUTaHMS TIPOO pacTeHUu B My(DeITbHOM TeuH.

Xon ananuza. B wamky wim THrens OepyT HM3MEIbUYEHHYIO HAaBECKY pPACTHTENBbHOW MpoObl (Ipu
OTIpEeICICHUH IIMHKA, MEAW W MapraHia — 2 T; KaaMus, CBUHIA, HUKEJs, XpoMa U kobambra — 10 — 15 1),
B3BEILIEHHYIO ¢ TouHOCThIO He Oosee 0,01 1, no6aBmsAt0T 96%-i1 STUIOBBIA cUPT U3 pacueTa 5 cM3 crnupTta
Ha | r cyXoro BemniecTBa mpoObl, HAKPHIBAIOT YACOBBIM CTEKJIOM M OCTaBIIAIOT Ha 24 daca.

[TpoObl BBICYIIMBAIOT M 3aTeM OOYTJIMBAIOT HA NIEKTPOIUTUTE IO MPEKpaIleHUs BBIICICHUS JbIMa,
HE JIoMyCKas BOCIUIAMEHEHHUS. 3aTeM THUIJIM IOMEINAloT B XOJIONHYI0 MYy(QelbHYIO Meub M, MOBbIIIas eé
temneparypy Ha 50 O0C kaxiaple mnomdaca, IOBOASAT TeMmmeparypy neun jno 450 0C u mpopmomxkaror
MUHepanu3anuio B TeueHue 10 — 15 yacoB 10 momy4eHus cepou 30I1bl.

OXxJaXACHHYIO 10 KOMHATHOM TeMIepaTypbl 301y CMauMBaIOT MO KarlisiM a30THOM kuciotsl (1:1),
BBITIAPUBAIOT HAa BOJSHOW OaHe, MOMEMIaloT B MydeabHyI0 Meub, MoBomaT e€ Temmepatypy a0 300 0C u
BbIIepKUBaOT 30 MUHYT. DTOT LUKI MOXKET OBbITh MOBTOPEH HECKOJIBKO pa3 JI0 MOIYyYEHHUsS 30Jbl Oenoro



WIH CJIeTKa OKPAIIEHHOTo I[BeTa 0e3 00yTIEeHHBIX YACTHII.

OnHOBpEMEHHO C MpoOdaMH B KaXKJIOW CEpUM aHAM3a MPOBOAMTCS XOJOCTOM OIBIT: TUTENh (YallKa),
HE COJIeprKallliil HaBECOK, HO C J00aBIIEHHEM TOr0 K€ KOJUYECTBAa PEaKTHBOB, YTO U B MPOOBI, Y4acCTBYET
BO BCeX omneparusax (00yrinBaHue, 030JI€HUE, PACTBOPEHHE, SKCTPAKIIHS ).

Amnmapartypa, peakTHBbI, MaTepUAIbI:

- BeChl JtabopaTopHbie ¢ MeTponorudeckumu xapakrepuctukamu (IOCT 24104);

- My(erbpHas eub WK JIEKTPONeyb COMPOTUBICHUS KaMepHas 1abopaTopHasi;

- anektporuuTka Ob1ToBas mo 'OCT 1419;

- OaHd BoAsAHAL,

- turau win yamku kBapuesbie (['OCT 19908);

- CTEKJIa YaCOBBIC;

- UIUHAPEI MepHble 00beMoM Haa 10 u 50 cm3 (I'OCT 1770);

- nmuneTka oobemoMm Ha 1 cm3 mo 'OCTy 20292;

- criupt >TwIoBbIN pekTudukoBanubiii (TOCT 18300);

- kucyora azotHas (ITOCT 11125. «oc.u»). pactBop B ouaucTrimupoBanHoi Boje (1:1) mo oobemy.

BanoBoe conep:xaHne MUKpPO3JIEMEHTOB

MeTtoapl MPOOOMOATOTOBKH ISl OMpPENEICHHs] BAJIOBOIO COAEPKAHUS MHKPOIIEMEHTOB OCHOBAHBI
Ha TIOJHOM Pa3JIoKEHUU MPOObl paCTEHUN U NIEPEBEICHUH €€ B pacTBOD.

Jlisg pa3noxkeHHs pacTeHUIl NPUMEHSIOT [Ba METOAa: CyXO€ O30JICHHE W KHCIOTHOE C)KUTaHHe
(Mokpoe o3onenue). OnucaHHBIH CIMOCOO CYXOro O30JIGHHS HCIIONB3YIOT ISl ONpENEeICHUs JKenesa,
MapraHiia, IMHKa, MeIu, KoOanbTa, HUKENs, CBUHIA, KaaMmus, xpoma. [locie MOKporo o3oiieHus Kpome
Ha3BaHHBIX DJIEMEHTOB BO3MOXKHO ompeneneHue MmonubaeHa. Ilpum ucnonb3oBaHuM (HOTOMETPUUECKUX
METOZOB ONpEJENICHUsT 30JIy M OCTaTOK OT MOKpPOro CxkuraHusi npo0 obOpabatsiBaior 0,3M pacTtBOpoM
COJITHOM KHCIIOTHI, 3aT€M MPWIMBAIOT 5 cM3 3TOro ke pacTBopa. TWUIIM MOMENIaloT Ha BOASHYIO OaHIO U
HarpeBatoT B TeueHne 30 MuHyT. [lomydeHHBI pacTBOp MEPEHOCSAT 4Yepe3 BOPOHKY B TIpagyupOBaHHBIC
npooupku o0bemMoMm 20 cM3. Turenb OOMBIBAIOT OMAMCTUILTMPOBAHHOW BOJOW M JIOBOIST €0 PacTBOp O
METKH.

Arnmnaparypa, peaKTUBbI, MaTEPHUAIIbI:

- OaHs BoJsIHAs JTabopaTopHas;

- IuIMHAp MepHbIi 00beMoM S cM3 o 'OCTy 1770;

- MPOOHPKH ¢ IPUTEPTHIMH TTpoOkamu ooseMoM 20 cm3 o 'OCTy 1770;

- xucnora consHast o 'OCTy 14261 «oc.u». pacTBOp B OMAMCTHJUIMPOBAHHOH BOJE C MacCOBOM
nmonen 0,3M.

TexHuKa BBIIIOJIHEHNS U3MEPEHUN

[IpuroroBneHrne cTaHAAPTHBIX pacTBOPoB. B KkadecTBe OCHOBHBIX CTaHJAPTHBIX PAaCcTBOPOB
UCHONB3YIOT TOCYAapCTBEHHBbIE cTaHaapTHeie oOpasusl (I'CO) ¢ rapaHTHpOBaHHOM KOHLEHTpaluen
3JIEMEHTa WK KoMIuiekca aneMeHToB -1000 mkr/cm3.

BO3MOXXHO TpPUTOTOBIEHHE CTaHIAPTHBIX pPacTBOPOB W3 OKHMCIOB WIM COJEH METauIoB C
MOCTOSTHHOM CTEXMOMETPHEH.

[Muuk. MeTon OocHOBaH Ha M3MEPEHUM IOIJIOLIEHUS IEKTPOMAarHUTHOTO PE30HAHCHOIO H3IIy4YEHHUS
CBOOOJIHBIMHM aTOMaMHU [IUHKA.

ConepxaHue IMHKA B PA3JIOKCHHBIX U IEPEBEIEHHBIX B PAaCTBOP IMPOOAaxX pacTeHUil ONpeaessioT
aTOMHO-a0COPOIMOHHBIM METO/IOM HAIPSIMYIO B INIAMEHU alleTUICH-BO3/IYX.

Hapecky 1,000 r wmeTamiMyeckoro LHMHKa I[OMELIAIOT B cTakaH BMmecTtuMmocTthio 100 cml wu
nobapmsroT 20 cm3 pactBopa aszotHodM kucioTel (1 : 1). PacTtBopuBIIMiiCS IIMHK KOJIMYECTBEHHO
MepeHocsaT B MepHy komOy oowemom 1000 cM3 u moBoasT 10 MeTKH 1%-bIM pPacTBOPOM a30THOM
kucioThl. [TomydeHnsiir pactBop umeeT koHIeHTpanuio 1000 Mkr/cmM3 nuHKa.

Mapranen. MeTtoq OCHOBaH Ha UW3MEPEHMM IIOIVIOIIEHUS JJIEKTPOMATHUTHOIO PE30HAHCHOIO
M3ITy4eHus: CBOOOIHBIMHM aTOMaMy MapraHia.

ConepxaHue MapraHila B pas3jIOKEHHBIX U MEPEBEJCHHBIX B PacTBOpP MPOOAX PACTCHUN OMpeAessoT
aTOMHO-a0COPOIIMOHHBIM METO/IOM HAaIPSIMYIO B IJIAMEHU alleTUIICH-BO3/IYX.

Hagecky 4,388 r cepHokucnoro mapranna {MnSO4 « 5SH20) nomemaioT B cTakaH BMECTUMOCTbHIO
100 cm3, pacTBOpSIOT B OMAMCTHILIMPOBAHHOM BOJIE M 3aT€M KOJWYECTBEHHO TEPEHOCSAT B MEPHYIO KOJOY
oobemom 1000 cm3. B konly mnpunuator mnpubmuzurensio 500 cM3  OMAMCTHIIIIMPOBAHHOW BOJBI,
n00aBIAIOT 82 cM3 KOHIICHTPUPOBAHHOW COJISTHOM KHCIOTHI M JIOBOJAT JI0 METKH OWAMCTHILTUPOBAHHON
Bonoii. [TomydennsIit pactBop umeeT KoHueHTpanuto 1000 Mxr/cM3 maprasia.



Menab. MeTon OCHOBaH Ha WM3MEPEHUH TMOTJIOIIEHUS SJIEKTPOMArHUTHOTO PE30HAHCHOTO H3ITYYEHHUS
CBOOOIHBIMH aTOMaMH MEJIH.

ConepkaHue MeId B Pa3lIOKEHHBIX M TEpPEBEJCHHBIX B PacTBOp MpoOax pacTeHHM OMpenessioT
aTOMHO-a0COPOIIMOHHBIM METOOM HANPSMYIO B IIJIAMEHU alleTHIICH-BO3/YX.

Hagecky 3,798 r murpata menu (Cu(NO3)2 « 3H20) nomemaroT B crakaH BMecTEMOCThIO 100 cm3,
pacTBOPSIOT B OMIUCTUILIMPOBAHHOW BOJIE M KOJMYECTBEHHO IEPEHOCAT B MepHYIO Koindy odremom 1000
cMm3. HobGasmsitor 30 cMm pacTBopa a30THOM KHCHOTHI (1:1) u moBoasT 10 MeTku 1%-bIM pacTBOPOM a30THOM
KkucioThl. [lomydennsiii pactBop uMeeT KoHneHTpanuio meau- 1000 Mxr/cm3.

CBunen. MeToq OCHOBaH Ha U3MEPEHHM TIOTJIOIIEHUS DJIEKTPOMArHUTHOTO  PE30HAHCHOTO
U3JTY4YEHHUS] CBOOOHBIMUA aTOMAaMHU CBUHIIA.

ConepkaHue CBUHIIA B Pa3jOXKEHHBIX W IMEPEBEACHHBIX B PAcTBOp MpoOaxX pacTeHH OMpenessioT
aTOMHO-a0COPOIIMOHHBIM METOZOM HANPSAMYIO B IJIAMEHU alleTHIICH-BO3/YX.

Haecky 1000 r wMeTaqiM4eckoro CBHHIIA TOMENIAIOT B CTakaH BMecTUMOCThiO 100 cMm3,
pactBopsitoT B 30 cm3 azorHO# kucnoThl (1:1) M KONMMYECTBEHHO MEPEHOCAT B MEPHYIO KOJIOy 00beMOM
1000 cm3. JloBomsat no MeTtku 1%-bIM pacTBOpOM a30THOM KHUCIOTHL. [lomydeHHBI pacTBOp HMeeT
koHueHTparuio 1000 Mxr/cMm' cBUHIA.

Kagmuii. Merton ocHOBaH Ha M3MEPEHMM TMOTJIOMICHHUSI AIIEKTPOMArHUTHOTO  PE30HAHCHOTO
U3ITY4YEeHUs] CBOOOAHBIMH aTOMaMH KaJIMHSL.

ConepkaHue KaJMHsl B Pa3ioKEHHBIX M INEPEBENIEHHBIX B PAacCTBOP MpoOaxX pacTeHHM OIMpenessioT
aTOMHO-a0COPOIIMOHHBIM METOZOM HANPSAMYIO B IJIAMEHU alleTHIICH-BO3/IYX.

Hagecky 1,142 1 okcuma kaamust (CdO) momemnraroT B ctakaH BMecTUMOCTBIO 100 cM3, pacTBOpSIOT
B 20 cM3 azorHoii kucioThl (1:1) M KOMMYECTBEHHO MEPEHOCIT B MEpHYyH Koily oobemom 1000 cm3.
HoBonar ob6bem 10 MeTku 1%-bIM pacTBOpOM a30THOM KHCIOTHL. llodmydeHHBIH pacTBOp HMeeT
koHneHTparuio 1000 mMxr/cm3 kaaMus.

Hukens. MeTog ocHOBaH Ha U3MEPEHHM TIOTJIOIIEHUS DJEKTPOMArHUTHOTO  PE30HAHCHOTO
M3ITy4eHUs: CBOOOTHBIMH aTOMaMU HUKETISI.

ConepkaHrue HHKENs B Pa3jOXKEHHBIX W IMEPEBEJACHHBIX B PAcTBOp MpoOaxX pacTeHWM OIMpenessioT
aTOMHO-a0COPOIIMOHHBIM METOZOM HANPSMYIO B IIJIAMEHU alleTHIICH-BO3/IYX.

HaBecky 4,953 1 numtpara nHukens (N(KO;):) momemaroT B cTakan BMecTuMocThio 100 cM',
pacTBOPSIOT B OMIUCTUILIMPOBAHHONW BOJIE M KOJMYECTBEHHO INEPEHOCAT B MepHYI0 Koinby odremom 1000
cM", 1OBOAAT 00beM 10 METKHU 1%-bIM pacTBOPOM a30THON KHCIIOTHI.

KobGanpT. MeTon OCHOBaH Ha M3MEPEHHU IIOMVIOIIEHUS 3JIEKTPOMAarHUTHOTO PE30HAHCHOIO
W3ITy4eHus: CBOOOIHBIMHM aTOMaMU KOOAJbTa.

Conepxanue KoOanbTa B pa3ioKEHHBIX U MEPEBEJCHHBIX B PAacTBOp MpolOax pacTeHHUN OMpeAessioT
aTOMHO-a0COPOIIMOHHBIM METOJIOM HAaIPSMYIO B IJIAMEHU alleTUICH-BO3/YX.

Hagecky 4,769 cepnokucnoro xobansta (CoSO4 « 7H20) nomemniaror B ctakan BMectuMocTthio 100
CM', PacTBOPAIOT B OUIUCTWUIMPOBAHHON BOJE U KOJUYECTBEHHO IMEPEHOCSAT B MEPHYIO KOJIOy 0O0beMoM
1000 cm3. HobGasmsiror 50 cm3 azorHol kucnotel (1:1) U MOBOAST M0 METKU OMAMCTUIUIMPOBAHHOW BOIOM.
[Tomyuyennsriit pactBop umeet konteHTparuio 1000 mxr/cM3 kobanbTa.

Kenezo. Hamecky 8,635 r xenezoammonuniiabix kBacuoB (FeNH4(SO4)2 x12H20) nomemaior B
crtakaH BMecTUMOCTBIO 100 cm3, pactBopsitor B 50 cm3 8%-ro pacTBopa CEpHOW KHCIIOTHI, KOJIWYECTBEHHO
MEPEeHOCAT B MepHyro konly oobemom 1000 cM3 u [0BOAAT 1O METKM OMIUCTUILIMPOBAHHOW BOJIOW.
[Tomy4yennsiit pactBop umeet konueHTparuio 1000 mxr/cm3 xernesa.

XpoM. MeTox OCHOBaH Ha M3MEPEHUHU IOIVIOIIEHHUS 3JIEKTPOMArHUTHOIO PE30HAHCHOIO H3IIy4YECHHUS
CBOOOJIHBIMHM aTOMaMHU XpOMa.

ConepxaHue XpoMa B pa3lOKEHHBIX U TEPEBEICHHBIX B PACTBOP MPOOAX PACTEHUI OMpeAessoT
aTOMHO-a0COPOIMOHHBIM METO/IOM HAIPSIMYIO B IJITAMEHU alleTUIICH-BO3/IYX.

Hasecky 3,734 r xpomarta kamus (K2CrO4) nomemaror B crakan BMmecTUMocTbio 100 cm3,
pacTBOPSIOT B OMAMCTHIIMPOBAHHOM BOJIE, KOJMYECTBEHHO IEPEHOCAT B MEpHYyH Koia0y obvemom 1000
cM3 U J0BOAAT 10 MeETKH 1%-bIM pacTBOPOM CONSHOW KHCHOTHL. [lomydeHHBIM pacTBOp HMeEeT
koHnentparuio 1000 mxr/cm3.

OCHOBHBIE CTaHJAPTHBIE PACTBOPHI XPaHAT B TEPMETHUYHOW MOCYyJe W3 CTEKJa WA MOIUITUIICHA
BBICOKOT'O JIaBJIEHUS Ha pPAcCesTHHOM CBeTy. ['apaHTHpPOBAaHHBIN CpPOK XpaHEHHS OCHOBHBIX PAacTBOPOB - 1
rof.

[IpomexyTouHblE CTaHAAPTHBIE PACTBOPHI SJIEMEHTOB TOTOBST IOCJIENOBATEIbHBIM pa30aBiIeHHEM
ocHOBHBIX pacTBOpoB B 10 u 100 pa3 1%-oii a30THOM KHCIOTOH. OTH pacTBOPBl XpaHAT B IE€PMETUYHOMN



nocye He 6onee 1 rona.

CranmapTHble pacTBOpPbI CPaBHEHHUS TOTOBAT M3 MPOMEXKYTOUHBIX PacTBOPOB IyTEM pa30aBlICHUs
TEM K€ PAacTBOPOM KHCIOTHI, Tpod. CoaepkaHue TSKENbIX METANIOB HE JODKHO BBIXOAMTH 3a Ipeiesbl
CIEYIONINX JUANIA30HOB PAa0OYMX KOHIICHTpAIlMi: IS JKeye3a, IuHKa u Mapranma — 0,1-5; mns memu -
0,05-5; mns xpoma, Hukens u cBuHna - 0,1-5; ama kagmus - 0,02-1 mir/cm3. B paboumx amama3zoHax
HE00X0IMMO UMETh 10 3-4 CTaHJapTHBIX pacTBopa cpaBHEHMs. CTaHAAPTHBIE PACTBOPHI CPABHEHUS MOTYT
OBbITh KaK CMEIIaHHBIMH, TaK M MOHO3JIEMEHTHBIMH. PacTBOphl C KOHIEHTpamuei metamia ot 1 mo 10
MKI/CM3 XpaHAT B TE€PMETUYHON rocyzae He Oonee 1 mecsia, pacTBOpHI ¢ KOHIEHTpauueil Mmenee | MKr/cm3
JOJKHBI OBITh CBEXKEMPUTOTOBIICHHBIMH.

B kauectBe HyneBoro crtaHgapra (OnaHK) HCTIONB3YIOT 1%-bIli pacTBOp a30THOM WM COJSTHOM
KUCJIOTHI, T.€. TOT PaCTBOP, KOTOPBIN MPUMEHSIIN JIJIsl pacTBOPEHUS Mpo0 U pa30aBiIeHUS pacTBOPOB.

Arnmnaparypa, peakTHUBBI, MaTepUabl

1. TocynmapcTtBeHHble  CTaHIapTHbIE  OOpa3lbl  (CMENIAHHBIE WJIM  MOHODJIEMEHTHBIE) C
KOHLIEHTpaInuen kaxmaoro snementa 1000 mxr/cm3 wim:

-IMHK TpanyiupoBanHbiid o ['OCTy 4165;

-Mapraseln cepHokucibiii natuBoaHbli o 'OCTy 435-77;

-Meb a30THOKKCHas TpexBoaHas 1mo ['OCTy;

-cBuHeEI MeTaiaandeckui mo TV 6-09-3523-74;

-kaamui okcuit o 'OCTy 11120-75;

-HUKEJb a30THOKUCIBIN 1mecTuBoAHbIN 10 [OCTy 4055-70;

-xk00anbT cepHokucibiid mo 'OCTy 4462-58;

-kanuii xpomoBokuciblil o I'OCTy 4220;

2. Kon6sr mepubie o6semom 1000cm3 mo 'OCT 1770;

3. Crakanbl o0bemom 100 cm3 o T'OCT 25336:

4. Kucnora azornast mo 'OCT 11125 «oc. 4.» pactBop B OumucTuiuimpoBaHHo Boje 1:1 mo
o0BeMmy.

5. Kucnora azornas mo I'OCT 11125 «oc. 4.» pactBop B OMIUCTHUTMPOBIHHOW BOJIE C
MaccoBoH noieit 1%;

6. Kucnora consnas mo 'OCT 14261 «oc. 4.» pactBop B 0 W JAUCTWUIMPOBAHHON BOJAE C
MaccoBoH noieit 1%;

7. Kucnora cepnas mo 'OCT 4204 «oc. 4.» UK «X. 4.» PacTBOpP B OMIUCTUIUIMPOBAHHOM BOJIE

¢ MaccoBoii fomneit 8%.

[IpoBenenne m3mepeHuit. [1oAroToBKy atomMHO-aOCOPOIIMOHHOTO CHEKTpoPoTOMETpa K paborte, €ro
BKJIIOUEHHWE W BBHIBEJACHHE Ha pabouuii pPEKUM OCYIIECTBISIOT B COOTBETCTBUM C HWHCTPYKIUSMHU TIO
sKkcrutyaTauu. Oco0oe BHUMaHUE CIIeAYEeT YIeIUTh BHIOTHEHUIO TAKMX MOMEHTOB, KaK:

* yCTaHOBJIIGHHWE TpeOyeMoil cuibl TOKa (HAa KaXIOW Jamme C TOJNBIM KaTOJAOM YKa3aHbI
ONTUMAaJIbHAS CUJIa TOKA M MaKCUMAaJbHO JIOMYyCTHMAasl) U MPOrpeB MCTOUYHMKA PE30HAHCHOTO M3IyYEHUsS He
meHee 30 MuH.;

* TOYHAsl HACTPOMKA MOHOXpPOMATOpa HA PE30HAHCHYIO JIMHUIO 0 MAKCUMYMY H3JIy4€HHUS NpH
MHUHMMQJIbHOM IIUPUHE IIEIH, HO TPOBEJICHHE M3MEPEHUU TMpPU PEKOMEHIYEMOM LIMpPUHE IIIEIH;
HCIONIB3YIOT Hambosiee YyBCTBUTEIbHBIC JIMHUU MOIJIOMICHUS 3JIE€MEHTOB CO CJIEAYIOUIMMH JUIMHAMU BOJIH:
muHK -213,9 HM. xene30-248,3 HM, kagmuii-228,8 M, HUKenb-232,0 HM, cBuHEI - 283,3 HM. KOOalbT -
240,7 um, mapraser| - 278 HM. Menb - 324,8 HM, xpom -357,9 HM;

* IOCTHPOBKA MCTOYHUKOB PE30HAHCHOTO U (€CiId KOPPEeKTOpoM (hoHA CIIyKHT JieHTepueBas Jamma u
B CIIEKTPO(OTOMETPE OTCYTCTBYET PEKUM aBTOKOMIIEHCALINN) HEPE3OHAHCHOTO U3ITyYECHHUS,

* IOCTHPOBKA BBICOTHI TOPEIKM U €€ IOJOKEHUS OTHOCUTEIBHO Jyuya HCTOYHUKA PE30HAHCHOIO
W3JIy4YEHUS;

* ecld B COCTaB HWHCTPYKIMI MO OKCIUTyaTallid Npudopa HE BKIOYEHO «PyKOBOACTBO st
orneparopa» ¢ ONTUMAJIbHBIMU AHAJUTUYECKUMH IapaMeTpamMu OIpPEACIICHUs KaXJOro »3JEMEHTa, TO
IOCTUPOBKY BBICOTHI TOPENKH W COOTHOIICHHE AalleTUJICH/BO3AYX HEOOXOAMMO TMPOBOJUTH BO BpeMs
MPOrpeBa TOPEJIKU TI0 MAaKCUMyMY a0COpOITMU OJTHOTO M3 CTAaHAAPTHBIX PACTBOPOB

CpaBHEHUS,

* IIPOrPEB BKJIIOYEHHOM TOPEJKM Iepe]l HadajloM H3MEpPEHUN C OJHOBPEMEHHOW €€ IPOMBIBKON
OMIMCTIITUPOBAMHOMN BOJION B TEUEHUE 5 MUH.;

Texnamka wm3mepenuit. CHauana pacubUISIOT B IIaMs HYJIEBOM CTaHAApT (MPU DKCTPAKITMOHHOM
KOHIICHTPUPOBAHUU - €Tr0 JKCTPAKT) M YCTAaHABIMBAIOT TOKa3aHWs MPUOOpa HA HyNb. 3aTeM B MOPSIKE



BO3pACTAaHUSl KOHILEHTPALlMU M3MEPSIOT abCopOIMI0 CTAaHAAPTHBIX PACTBOPOB CpaBHEHUsA (WM HX
OKCTPAKTOB). B KOHIIE TI'paAyMpOBKM OTMEYAIOT IOJIOKEHHWE HYJIEBOM JMHUHM TPU PACTIBUICHUH HYJEBOTO
CTaHJapTa.

[Tocne oOKOHYAaHUS TPAAYHUPOBKH TpHOOpa B TIUIAMs paCHbUIIOT HC-CIEIyEeMble pPacTBOPHI U
U3MEPSIOT BEIMYMHY abcopOuuu (MpakTUYECKH BO BCEX MOJENSIX COBPEMEHHBIX aTOM HO-a0COPOIMOHHBIX
CHEKTPO(OTOMETPOB MPETYCMOTPEH PEXKUM aBTO IO CTPOCHHS T'PAAYHPOBOYHOrO rpaduka, 4To TMO3BOJSET
nojy4yaTh pe3yJlbTaThl W3MEPEHHH, Kak B BeNUYMHE aOCOpOIMHM, TaK M B EIUWHUIAX KOHIIEHTPALIUH).
W3mepeHne KaxIoro pacTBopa IMPOBOJUTCS HE MeHee ABYX pa3. s mpoBepkH CTaOMIBHOCTH pPabOTHI
npubopa depes kaxapie 10 - 15 uzMepenuii ucciaeayeMpix mpod B miaMsi BBOAAT HYJIEBOM CTaHAAPT U OJIUH
U3 CTaHIApTHBIX PacTBOPOB cpaBHEHUs. Ecnu 0OHapy>K€HO OTKIOHEHHWE OT IMEPBOHAYAIBHO MOTYYECHHBIX
3HaYeHUN BENIUYUHBI abcopOIMU (WM KOHIIEHTpAlMH), TO TPaayHpOBKY NpuUOOpa MPOBOASIT 3aHOBO U
HOBTOPHO M3MepstoT nocienuaue 10-15 mpoo.

[Tpu mpsiMoM ofpeneneHUH B UCCIEIYyEMbIX pacTBOpax KaJMHs, CBHHIIA, HUKEIs, KOOaabTa U XpoMa
HEOOXO0IMMO 00513aTEIbHO TPOBOAUTH KOPPEKLUIO (POHOBOT'O MOTJIOLICHHUS.

OObpabotka pesynbraTtoB. Ilpu Hamuuuu B mnpubOOpe aBTOMATHU3WPOBAHHOW CHCTEMBI pacydera
KOHIIGHTPAIlMK 10 BeJIMYMHE abcopOLUuU pe3yibTaThl MOXKHO TOJNYYUTh B €IMHULAX KOHIEeHTpauuu. [lpu
pyuHOIi 00pabOTKE AAHHBIX CTPOSAT rpaduK 3aBUCUMOCTH BEIMYMHBI abcopOumuu OT KoHueHTparuu. [lo
IPagyUpOBOYHOMY TpaduKy HAXOIAT KOHIEHTPALUIO ONPENeIsieMOro MeTajlla B HCCIEIyeMOM pacTBOpe
(1 B X00CTOM MP0O0E) M pacCCUUTHIBAIOT €r0 COMIepKaHue B IpooOe 1o hopmyIie

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

rae CX - KOHLIEHTpauus »3JeMEeHTa B HccleayeMoM pactBope, MKr/cm3: C, - KOHIEHTparus
JNIEMEHTa B XOJIOCTOM mpobe, MKr/cM-1; V - o0beM HccleayeMoro pactBopa; T - HaBecka MpoObl, T; X-
MaccoBasi JI0JIs DJIEMEHTa B mpode, MiH-1 (MT/KT).

3a OKOHYATEeNbHBIA pe3yJabTaT NPUHUMAIOT CpeaHee apudMeTHUecKoe pe3yjbTaToB  JBYX
napaiiesbHbIX OMpeIeIeHH.

ArnmapaTypa, peakTUBbI, MaTepPHAaJIbI

1. ATOoMHO-aOCOpPOIMOHHBIN  CIEKTPOOTOMETP ¢ IUTAMEHHBIM BapUAaHTOM aToMHU3aTopa |
YKOMIUIEKTOBAHHBI HCTOUYHUKAMH PE30HAHCHOTO W3TY4YEHHMs >Kele3a, MapraHiia, LWHKA, MEAH, KaaMmus,
CBUHIIA, KOOanbTa, HUKENS M XpoMa (JamMmamMu C TMOJBIM KaToIoM, 0€3 3JEKTPOJHBIMHU pa3psIHBIMU
JaMIIaMu).

2. Komrmipeccop BO3IyNIHBINA, COOTBETCTBYIOIIMK TPEOOBAHUSAM TEXHUYECKOWM MHCTPYKIIUU JJIS
ATOMHO-a0COPOIIMOHHOTO CIIEKTPO(OTOMETPA, UITH CIKATHINA BO3AYX B OaNIOHAX.
3. AlleTusnieH pacTBOPEHHBIN U ra3000pa3ubii Texandeckuit mo 'OCTy 2457 B GamioHax.

Omnpenenenue coaep kaHus IIMHKA, Mapradia, kodaabTa B IOYBE aTOMHO-a0COPOIIMOHHBIM METOJIOM

Meto OCHOBaH Ha W3BJICYEHUM COEJMHEHUH 3JI€MEHTOB M3 TOYBBI M W3MEPEHUU IOTJIOLICHHUS
ANIEKTPOMArHUTHOT'O PE30HAHCHOT0 M3ITyYeHHs CBOOOHBIMHI aTOMaMH LIMHKA, MapraHiia, KooaibTa.

ConepxaHue IMOJBMXKHOIO IIMHKA, MapraHia, kKoOanbTa B OOJNBIIMHCTBE HCIONB3YEMBIX BBITSKEK
OIPEIEIISIOT ATOMHO-a0COPOLIMOHHBIM METO/IOM HANPSMYIO B IUTAMEHU allETHJICH - BO3IYyX.

[Ipu onpenenennu 1nuHka B BeITSKKE 1 M pactBopa KC1 m3-3a BBICOKOM KOHIIEHTpAallMU COJIH
HapylulaeTcs HOPMAJIbHOE paclbUIEHUE pPAacTBOpa M TOpeHue IiamMeHu. J[is ycTpaHeHus yKa3aHHOIO
SBJICHUA HEOOXOIUMO IpPEIBApPUTENBbHO PpPa30aBUTh BBITSKKY, MCIOIb30BATh TPEXILEIEBYIO TOPEIKY Ha
aTOMHO-a0COPOIIMOHHOM CHEKTPO(OTOMETpE M YUYHUTHIBATh HE CEJIEKTUBHOE TIOIJIOMIEHHE C TOMOIIBIO
KoppekTopa ¢doHa.

Metoauka onpeneseHuss IOABMKHBIX COEIMHEHUN LMHKA, W3BJIEKAEMbIX M3 IIOYBBI Aall€TaTHO-
aMMOHUIHBIM  OydepHpiM pacTBopoM ¢ pH 4,8 wu mocnenyromuM aToOMHO-aOCOPOIMOHHBIM |
(hoTOMETpUUECKUM JTHTH30HOBBIM OKOHYaHUEM yTBEpKJieHa B KauecTBe I ocynapcTBeHHOro ctangapta PO.

Meronuka onpeneneHuss MOABMKHBIX COCJUHEHUN MapraHia, M3BJIEKAEMbIX W3 IOYBBI all€TaTHO-
aMMOHMIHBIM OydepubiM pactBopom ¢ pH 4,8 (mo Kpymckomy u AnekcanigpoBoit), a Ttaxke 0,1 M
pactBopom 1/2  H2SO4 (mo [IleiiBe-Punbkucy) W  TOCIHEAYIOIMIMM  aTOMHO-a0COPOIMOHHBIM U
¢doromerpuueckuM (¢ (GOpPMaIBIOKCUMOM) OKOHYaHMEM YyTBEp)KJI€Ha B KauecTBe [ ocyaapCTBEHHOIrO
crannapra POD.

IIpu onpenenenuu wmapranua no Kpyrnckomy u  AnekcaHApoBOo M3 KapOOHAaTHBIX IOYB I10
CTaHJIapTU30BAaHHOM MeETOoJMKe Ha Kaxkzaple 10 cM3 MNOYBEHHOW BBITSKKH, KOHTPOJBHOIO pacTBopa M
PacTBOpPOB CpaBHEHU 10OABJIAIOT MO 1 Karuie HACHIILIEHHOTO PacTBOPa XJIOPUCTOTO CTPOHIIHSL.

[IpuroroBiieHHEe HACBIIEHHOIO pacTBOpa XJIOPUCTOro CTpoHIUSA - 100 © CTpOHIUSA XJIOPUCTOrO
mectuBoaHoro (1o 'OCT 4140) pacteopstoT ipu HarpeBanuu B 100 cM3 AMCTUINIMPOBaHHON BOABI.



ConepkaHue TOJABMKHOTO KOOalbTa B HCIONB3YEMBIX BBITSXKKAX MOXKHO OIpEAesTh aTOMHO-
abCOpOLIMOHHBIM METOZIOM HANpsAMYI0 B IUIAMEHH ameTwieH - Bo3ayX. OJHaKo C LEeNbI0 TOBBIIMICHUS
YYBCTBUTEIBHOCTH OINpEAETCHUs] M YCTPAHEHHUS MEIIAIONIEro BIMSHHUS MaTPHUIBl MpPEIBAPUTEIHHO
NPOBOAAT OSKCTPAKIMOHHOE KOHIICHTPUPOBAaHUE »HIeMeHTa. J[Is MomydeHHs YCTOMYMBOTO KOMILIEKCA
KoOanpTa Hamboliee YacTO MCIONB3YIOT 2-HUTPO030-1 -HA(TON, 3KCTParupyroT COSAMHEHHE H30-aMUJIOBBIM
3UPOM YKCYCHOW KHCJOTBI U B DKCTPaKTe MPOBOMAT OINpeAelieHue KoOallbTa aTOMHO-a0COpOIMOHHBIM
METOIOM.

Mertonuka omnpeneneHus TMOABIKHBIX COSAMHEHWH KoOanbTa, W3BJICKAaeMBIX M3 IOYBBI all€TaTHO-
aMMOHUIHBIM OydepHbiM pactBopom ¢ pH 4,8 (mo Kpymnckomy u AnekcanapoBoii), a Takke 1 M
pactBopoM a30THOW KuciOThl (mo IleiiBe-PMHBKHCY) W TMOCHEAYIOIIMM aTOMHO-a0COPOLIMOHHBIM |
dbotomerpuueckuM (¢ HUTPO30-P-compto m ¢ 1 -(2-mupuamnazo)-2-Hadronom (ITAH) oxoHuanuem)
yTBEp:KJIeHa B KadecTBe I'ocynapcTBeHHOro crangapra PO.

B cranmapTHON MeTOAMKE HKCTPaKIMOHHO-aTOMHO-a0COpOIIMOHHOE —OIpejaesieHHue KoOanbTa B
BBITSDKKE U3 MOYBHI IO KpyTickomy 1 AJIeKCaHIPOBOM MPOBOISIT TaK e, KaK U ME[TH.

B Boimsbkke w3 mouBbl 1o [leiiBe-PuHbkucy craHmapTHas —MeTOAMKAa —MpedyCMaTpHUBaeT
IKCTPAKIIMOHHO-aTOMHO-a0COpOLIMOHHOE — OmpezeNeHne KobanbTa C  HCIOJIb30BAaHUEM 2-HUTPO30-1 -
HadToMA.

Xox aHanusza

25 cM3 BBITSDKKM W3 TOYBBI WJIM CTaHJAPTHOTO PACTBOpPA CPAaBHEHBI: MOMEIIAIOT B JCJIUTEIbHYIO
BOpoHKY o0bemMoM 100 cm3, noGaBisitoT 25 cM3 MacKupyIOIIEro pactBopa U 2 ¢cM3 pacTtBopa 2-HUTPO30-1-
HadpTona. Ilocme noOaBieHHs KaKIOro peareHTa COJAEPKUMOE BOPOHKH TINATENIBHO IEPEeMElINBaIoT.
Boponky ¢ comepx)umbiM ocTaBIsiIOT Ha 1,5 4. 3atem nmobaBisitor 5 cMm3 M3oamwianerata M B TeueHHE |
MUH SHEPruyHO BCTpsixuBawoT. [locie paspenenus (a3 BOMHBIM HUKHMIA CIIOH OTOPACHIBAIOT, & SKCTPAKT
CJIMBAIOT B MMPOOUPKY € MPUTEPTOM MPOOKOIA.

PeaxTuBbl

1. Mackupytomuii pacTBOp TOTOBAT B JCHb MPOBEACHUS aHanu3za. B mepHyio xoily oosemom 1000
cMm3 nomematror 400 cm3 40%-ro pactBopa smMmoHHOKucaoro Hatpus, 400 cm3 40%-ro pactBOpa
YKCYCHOKHCIIOro Hatpus ¥ 40 cM5 KOHLEHTPHUPOBAHHOI'O pacTBOpa MepeKucH Bojopoaa. OObeM 10 METKH
JIOBOJISIT TUCTUIUIMPOBAHHOM BOJIOM.

2. CrannmapTHBIE pacTBOPBI CpaBHEHHUs KoOalibTa ¢ copepxkanuem snmemeHTa 0,1-5 mxr B 1 cm3. s
npurotoByieHnst ucnoib3yloT ['CO ¢ copepkanuem kobanbTa 1 mr/cm3 wim ko6anbT cepHokucibii (I'OCT
4462);

3. 2-nmutposo-l-madpron MPTY 6-09-5829, «u.m.a.», pacTBOp B IUCTWUTMPOBAHHOM BOIE C
maccoBou noieit 0,1 %;

4. Harpuii numoHHOKHCHBIA  Tpex3zamemennpii  (OCT 3161, «uw.m.a.»). pactBop B
JTUCTUIUIMPOBAHHON Bozie ¢ MaccoBoM aoneit 40%;

5. Harpwmit ykcycnokucasiii (I'OCT 199, «4.1.a.»), pacTBOp B JUCTHITMPOBAHHOW BOJE C MaCCOBOM
noneit 40%:

6. ITepexuce Bomopoaa ('OCT 10929);

7. N3oammiioBslii 3¢up ykcycHou kucioTel (nzoammnanerar) (MPTY 6-09-2071);

8. AuctunnupoBaHHas BoJa.

Arnmnaparypa U MaTepHasbl.

. ATOMHO0-a0COpPOITMOHHBIN CITEKTPOPOTOMETP.

. Kommpeccop.

. Boponku nenutenpabie o0bemoM 100 cm3 mo 'OCTy 25336.
. Kon6sr mepusie o6bemom 100, 1000 cm3 o 'OCTy 1770.

. [Tunetku oovemom 1, 2 u 25 cm3 o 'OCTy 20292.

. [Ipobupxu ¢ npurepteiMu npodbkamu mo 'OCTy 1770.

. Humunaper mepubie o0bemom 50 u 500 cm3 o 'OCTy 1770.

Omnpenenenue copepKaHus PTYTH B PAacTEHUSX OecIIaMEeHHBIM aTOMHO-a0COpPOIIMOHHBIM METOI0M
(METO/I0M «XOJIOZHOTO Mapay)

MeToq OCHOBaH Ha UW3MEPEHUH TMOTJIOUICHHS] JJIEKTPOMArHUTHOTO PE3OHAHCHOTO H3IYYCHHUS
CBOOOIHBIMH aToOMaMu PTYTH. JJIl TIOMYyYeHHUs aTOMHOTO Tapa PTYTH OCYIIECTBISIOT PAa3JIOKEHHE MPOOBI
pacTeHMii U TiepeBefcHHe €€ B pPacTBOP, BOCCTAHOBIEHHE B PACTBOPE XUMHYECKH CBSI3aHHOW PTYTH [0
METaJJINYECKOH, MepeBo] €€ B ra3oByl0 (opMy MOTOKOM BO3AyXa M IMPOJYBKY ATOrO BO3JyXa C HapaMu
pTYTH dYepe3 aromm3aTop (KBapleBylO0 TpyOky). [IpumBomumasi HuMkKe METOAMKA SIBISETCS MoauUKaiuen
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aTOMHO-a0COpOIIMOHHOTO METO/la OMpeAeNieHUusT PTyTH C UCIHOJIb30BAaHHEM OTEUYECTBEHHOIO PTYTHOTO
ananmu3zaropa tuna «tOmus.

[TonroroBka MOYBHI MPHU OINpPENEICHUH BAJIOBOTO COJEP>KAaHUS PTYTH: HABECKY 5 T M3MENbYEHHOTO U
BBICYIIEHHOTO PACTHTEJBHOTO MaTepuana TOMEIAIoT B KOHHUYECKYyl0 Koidy ob0wsemom 500 cm3.
[TocnenoBatenpbHO NpUAUBAOT | cM3 3THUIOBOrO chupra, S cM3 OWAMCTHIIMPOBAHHOW BOABI U S5 cMm3
a30THOW KHUCIOTHL. Kon0y 3aKkphIBalOT MaJICHBKOW BOPOHKOH, COJEPKUMOE IEePEMEIINBAIOT U OCTABJISIFOT
Opu KOMHATHOW TeMIepaType Ha HOYb. 3aTeéM OCTOPOXKHO TMpHU IOMEIIMBAHUM NPOObI IO KarisaM
npwimBaioT 20 cM3 CepHOM KUCIOTHI, HE IOMYyCKasi OYpHOTO BBIJICJICHUSI OKMCIIOB a30Ta.

PeakTuBbl

1. 5%-i1 pactBop kanust mapranmnoBokucioro- 5 r peaktuBa (I'OCT 20490. «x.4.») pacTBOpPSIOT B
OMIMCTHITUPOBAHHOM BOJIE U JOBOAAT 00beM 10 100 cm3.

2. 5%-ii pactBop Kamusi HancepHokucioro (mepcynbdara 'OCT 4146. «u.m.a.»): 5 T peakTtuBa
PacTBOPSIOT B OMJIMCTUIUTMPOBAHHON BOJIE U JOBOAAT 00beM 10 100 cm3

3. Kucnora azotnas o 'OCT 11125 «oc.u.».

4. Kucnota cepnas o ['OCT 14262 «oc.4.».

5. Kucnora constaast (TOCT 14261 «oc.4.»). 4 M pacTBop B OUTUCTHIUTHPOBAHHOMN BOJIE.

6. Boga OuaucTriinpoBaHHas.

Arnmnaparypa U MaTepuabl
. Becwl maGopatopHubie obmiero HaznaueHus 2 kiaacca TouHoctd o 'OCTy 24104.

. bans BogsgHas mabopaTtopHasi.

. Kon6s1 kornueckue oobemom 100 cm3 mo 'OCTy 25336.

. Kon6s1 mepubie o6pemom 100 cm' mo 'OCTy 1770.

. Hwmnaper mepubie o0bemMoM 5 u 20 cm3 mo 'OCTy 25336.
. Boponku na6opatopusie o 'OCT) 25336.

. CTekna yacoBble.

. [Tano4Yku CTEKIISIHHBIE.

. OuibTphI 0€3301bHBIE «CHHSISI JIEHTAY.

Xox aHanusza

ANWKBOTY aHAJIM3UPYEMOro pactBopa 1-2 cM3 moMemaroT B pPEakIUoHHYH mpooupky (1),
nobasmsitor 1 cM3 10%-ro pacTBopa ABYXJIOPHMCTOTO OJIOBA M Cpa3zy K€ BBOJSIT B CKISIHKY OapOatep.
CHuMaroT moka3aHusi uoHomepa. [lpu cuiabHOM NE€HOOOpPAa30BaHMM B PEAKIMOHHYIO MPOOUPKY Mepen
n00aBICHUEM pPAcTBOpa IBYXJOPHCTOTO OJOBAa BHOCST OJIHY KAIUII0 CHJIMKOHOBOTO Ba3eIMHOBOTO Macia.
[Tocne okoHuyaHWsT HW3MEpPEHHUs IMOMeENalT OapdaTep pPEaKIMHMOHHOWM MPOOHUPKH B MYCTYIO NPHUOOPHYIO
npoOupKy (2) U TPOAYBAIOT Ta30JMHAMHYECKYIO CHUCTEMY aHallM3aropa [0 YCTAHOBJICHHS ITOKa3aHUN
ctpenku woHomepa Ha mudpy 100. Tlepen Hauanom wu3MmepeHuss OapOaTep HaXOOUTCS B MPUOOPHOM
npobupke (3), 3amomHeHHOW mepen HavajgoM aHamu3 5 cM3 5%-ro pacTBOpa MepMaHraHarta Kauus JUis
TMOTJIONIEHUS OTPabOTaHHO PTYTH.

KanmubpoBounyio mkamy ctposTt mist aByx auama3oHoB or 0 mo 0.01 mxr u or 0,01 mo 0.03 mkr
PTYTH B pEakIMOHHOW mpoOupke. s 3Toro B peakmuoHHyI0 MpoOupkKy BHOCAT moodepenHo 0; 0,3; 0,5;
0,6; 0,8 u 1,0 cM5 cranmaptHoro pactBopa cpaBHeHus cogepkamero 0,01 mxr B 1 cm3 prytu (0; 0,003;
0,005; 0,006; 0,008; 0,01 MKr B peakIMOHHOW MTPOOHUPKE), JOOABIAIOT OWUIUCTHILIMPOBAHHYIO BOIY IO
oobema 2 cm3. 3arem mpwimBaioT 1 cMm3 10%-ro pacTBopa JBYXJIOPHUCTOTO OJIOBA M Cpa3y K€ BBOIAT B
CKIIIHKY OapOarep. 3amuChIBaIOT TOKa3aHUSd HWOHOMepa. [l mocTpoeHus KaauOpOBOYHOM IIKAIBl C
muanazonoMm 0.01 - 0,03 MKr B peakimoHHyr0 mpobupky BHocsT moodepenHo 0; 0.10; 0,15; 0,20; 0.25; 0.30
cM3 cTaHIApTHOTO pacTBopa cpaBHeHwms, coxepxarmiero 0.1 mxr/cm3 prytu (0: 0,010; 0,015; 0,020; 0,025;
0,030 MKr B peakuuMoHHOH mnpobupke). Jlajmee Xxon aHanM3a TakoM K€, KaKk M Ui PacTBOPOB
kaymOpoBoyHoM mikaiel oT 0 10 0,01 mxr.

I'pamyupoBouHBI TpaduK CTPOSAT, OTKJIAAbIBasg MO OCH aOCIHCC KOHIEHTPALUIO PTYTH B MKI/V
PEaKLUMOHHOM MPOOUPKH, MO OCHU OpJIMHAT - MPOIMyCKaHHE, BbIpaX€HHOEe B % OT MOJHOW WIKanbl B
nuarnaszone 4-9 nonomepa. Oundpoka «0-100» BepxHel mIKanbl HOHOMEpPAa COOTBETCTBYET auamnazony 40 -
90 OTHOCUTENBHBIX €AMHUI] POMYCKAHUS HHTEHCUBHOCTH PE30HAHCHOTO U3ITYYCHUS PTYTH.

ConeprkaHue pTYTH B MI/KT MOYBBI PACCUUTHIBAIOT MO (hopMyIie

Hg = (C+V0)/ Vem

rie C - KOHIEHTpamusi PTyTH, HalJieHHas MO TpaayupoBodHOMY rpaduky, Mkr/ V; V0- obdbem
WCXOJTHOM BBHITSDKKK (00BEM pacTBOpa paszioxkeHHOW mpoOsl - 100 cm3). V1 - 06beM amukBOTHI, cM3; m -
HaBeCKa MOYBHI, T.
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PeakTuBbl

1. OcHOBHO#1 CcTaHAAPTHBIM pacTBOp pTyTH C¢ KoHIEHTpamueir 100 mxr/cm3; 0.166 r a30THOKHCION
prytu (OCT 4520. «X.4.») pacTBOpSIOT B OMIMCTHUIMPOBAHHOW Boae B KojOe obowbemom 1000 cm3,
npeaBapurenbHo 1006aBuB 30 cm3 koHueHTpupoBaHHOM azotHOM kuciaotrel (IOCT 11125. «oc.u.») u
HECKOJIbKO KpucTauioB kamuss XxpomoBokucioro (I'OCT 4459 «x. 4.»). PacTtBop XpaHAT B TedyeHHE 3
mecsueB. Mnn ucnons3ytot I'CO pactBopa conu pTyTH;

2. CrangapTtHblid pacTBOp ¢ KoHueHTtparued prytd 10 mkr/cm3; 10 cM3 OCHOBHOTO CTaHAApPTHOTO
pacTBOopa PpTyTH T[OMEIIAIOT B MepHyl Koim0y oOobemom 100 cM3 ©u  JHOBOIOST 1O METKH
OMIMCTIILITUPOBAHHON BOJIOM. PacTBOp rOTOBSAT B IeHb POBEACHUS aHAIH3A;

3. CrarmaptHbIii pactBop ¢ KoHIieHTparued pryta 0.1 Mkr/cm3: 5 cm3 pacTBopa KOHIIEHTpaIuei
prytn 10 MKr/cM3 momemniaroT B MEpHYI Koi0y BMecTUMOCThIO 500 cM3 W A0BOAST 00BEM /10 METKH
OMIUCTUILTUPOBAHHON BOJIOM. PacTBOp rOTOBAT B ICHb MTPOBE/ICHUS aHAIN3A;

4. CranmaptHeii pactBop ¢ KoHueHtparuedr pryta 0.01 wmxr/cm3 : 10 cm3 pactBopa ¢
koHreHTparueir 0,1 Mxr/cm3 momemaT B MepHYH KoimOy oobemom 100 cM3 u J0BOAAT O METKH
OUIMCTIILITUPOBAHHON BOJIOM. PacTBOp rOTOBSAT B IeHb POBEACHUS aHAIH3A;

5. 10%-11 pactBOp AByxJIopucTOoro osnoBa: 12 r omoBa aByxisopuctoro 6eszsoanoro (I'OCT 3678,
«4.7.2.») PpacTBOPAOT B 15 cM3 KOHIIEHTPUPOBAHHOW COJITHOH KHCJIOTBI W JIOBOIAT OOBEM
OougucTrITMpoBaHHON Booi 10 100 cm3.

6. 5%-it pactBOp Kanus MapranuoBokucioro (mepmanranata kamusi, [OCT 20490, «x.u.»): 5 r
peaKkTUBa PaCTBOPSIOT B OWMIUCTHIUIMPOBAHHON Boje M JOBOIAT o0bem 10 100 cm3. PactBop roToBAT B
JICHb MPOBEJICHUS aHAIIN3A.

7. Macio Ba3eIMHOBOE WIM CUJIMKOHOBOE.

8. Boga GuaucTrimupoBaHHasl.

Arnmnaparypa U MaTepHasbl.

1. Anmammzatop pryta «lOmus-2», «Ptyte-101» wmam mar000i Apyrod aHAJIOTMYHBIN aHAIW3aTOP
pTYTH.

2. Uonomep unmm pH-metp (Tima®B-74, pH 121).

3. Kon6wr mepubie o6vemom 100,500, 1000 cm3 o T'OCT 1770.

4. TTunetku oobemom 1, 2, 5, 10 cm3 mo 'OCTy 20292.

5. Hunmuanp mepusiil oobemom 50 cm3 o 'OCTy 25336.

1.4. Omnpenenenue conep’kaHHss OpPraHMYECKOro BellecTBa MO MeroAy TropuHa B Moaudukanuu
HOUHAO (I'OCT 26213)

MeToa OCHOBaH Ha OKHCIIEHUH OPTaHUYECKOTO BEIIECTBA PACTBOPOM JABYXPOMOBOKHCIOIO KAaJIHs B
CEpHOM KHCIIOTE M TOCIEIYIOIIEM OIpeNeIeHUH TPEXBAJICHTHOTO XpOMa, AKBUBAJEHTHOTO COACPKAHHIO
OpPraHMYECKOro BEIIECTBA, Ha (POTOIIEKTPOKOIOPHUMETPE.

Meron He mpurosieH ajisg Ipod ¢ MaccoBou goied xyopuaa 6omnee 0,6% u mpod ¢ mMaccoBoM moieit
opranmueckoro BemecTsa 6omnee 15%.

N3 pa3MonoToli MOYBBI WM TOPOABI OTOMPAIOT TMPEACTABUTEIBHYIO TPOOy Maccor 3-5 r mis
TOHKOI'O H3MCJIBYCHUS. Hepezl U3MCJIIBYCHUEM U3 Hp06LI YAQAIAKOT MAHOCTOM BHAWMBIC HCBOOPYKCHHBIM
IJ1a30M HEPAa3JIOKUBIIUECS KOPHU U PACTUTENbHBIE OCTATKU. 3aTeM MpoOy TIOJHOCTHIO HU3MEIbYaOT U
MPOIYCKAIOT Yepe3 IUIETEHOe CUTO ¢ oTBepcTusiMu auameTpoMm 0,25 mwm. i1 TOHKOrO U3MeENIbYEHUS
HCIOJIB3YIOT CTYIIKU U U3MENbUNTENIbHbIE YCTpoiicTBa U3 hapdopa, cTanu U APyTrux TBEPAbIX MATEPHAIIOB.

Xon ananmusza. OKHCICHME OpPraHMYEecKOro BellecTBa. Maccy mpoObl MOYBBI WIM TOPOIBI IS
aHaJIM3a ONPEEIIAIOT, UCXO/S U3 MPEAINOIaraeMoro CoAepxKaHusl OpraHu4ec "KOro BEIIecTBa:

MaccoBas 10511 OpraHu4eCcKOoro Macca npoOsl 1 aHaJIn3a, MT
BemiecTBa, %
1o 2 500-700
2-4 250-350
4-7 100-200
Oonee 7 50- 100

[TpoObl TOYBBI MIM TOPOABI B3BEIIMBAIOT C IOTPEUIHOCTbIO He Oonee 1 Mr u momMemaroT B
MpoOHpKH, ycTaHOBIEHHbIe B mTaTuBbl. K mpobam mpunuaiot no 10 cm3 xpomoBoil cmecu. B kaxmyro
NpoOUpPKY MOMEMIAIOT CTEKJISHHYIO MaJOuKy M TIIATEIBHO IMEpPEeMEeNIMBa0T Mpo0y ¢ XPOMOBOI CMECHIO.
3areM IITaTHBBI C MPOOUPKAMH OMYCKAIOT B KUIIAILIYIO BOASHYIO OaHIO. YpOBEHb BOJBI B OaHE JOJIKEH
ObITb Ha 2-3 cM BbIIIE YPOBHSI XpPOMOBOM cMecu B mpoOupkax. [IpomomkuTenbHOCT, HarpeBaHus



cycneHsuil - 1 4 ¢ MOMeHTa 3akuIlaHMs BOAbI B OaHe Iocie MorpykeHus B Hee nmpoOupok. Comepxumoe
NpOOMPOK TIEPEMEIIUBAIOT CTEKJISHHBIMU Tajodkamu d4epe3 Kaxasle 20 muHyT. [lo mcredenmn 1 u
IITATUBBI C MPOOMPKAMH MOMELIAIOT B BOASHYIO OaHIO ¢ X0J0AHOW BojoH. Ilocne oxnaxaeHust B MPOOUPKU
npunuBatoT 1o 40 cM3 Boxabpl. 3aTeM U3 NPOOMPOK BBIHMMAIOT MAJOYKH, TUIATEIBHO IEPEMELIMBAIOT
cycneH3uu OapOartanueil BO3Ayxa M OCTaBISAIOT I OCEJaHUS TBEPAbIX YACTHUI[ M IOJHOTO OCBETJICHHS
Ha/I0Ca/IOYHOM 4acTH pacTBopa. BmecTo oTcTanBaHMs JOMYCKaeTCsl MPOBOAUTH (UIBTPOBAHUE CYCHEH3UMN
yepe3 0e3301bHbIC PYIIBTPBI (CUHSS JICHTA).

[TpuroToBieHue pacTBOpoB cpaBHEHUs. B neBaTh mpobupok HamuBaroT mo 10 cM3 XpoMoBoi cMmecu
U HarpeBaloT UX B TeueHHe | 4 B KumAlied BoasHOW OaHe BMecTe C aHanM3upyeMbiMu npodamu. Ilocne
OXJIQXKJICHHUSI B NPOOMPKU TNPHIMBAIOT yKa3aHHBIC Jajiee B TaOIUIEe OObEMBbI JUCTHJUIMPOBAHHOH BOABI U
pacTBOpa BOCCTaHOBUTENSA. PacTBOpHI TIIATEIBHO NEpEMENINBAIOT OapOaTanyeil Bo3Lyxa.

XapakTepuCTHKa pacTBOpa Howmep pacTtBopa cpaBHEHUs

1 2 3 4 5 6 7 8 9

O0ObeM BoIbI, CM3 40 38 36 32 30 25 20 15 10

Ob6beMm pacTBopa BOCCTaHOBHTEIIS,
cm3 0 2 4 8 10 15 23 25 30

Macca opraHu4ecKoro BEIEeCTBA B PACTBOPE CPAaBHEHUS, MT

SKBUBAJICHTHAsI 00bEMY BOCCTAHOBHTEJIS

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

doToMeTpUpOBaHKUE PACTBOPOB MPOBOAST B KIOBETE C TOJIIMHOM MpOo—cBeYynBaeMoro ciosi 1-2 cm
OTHOCHUTEJIbHO pacTBopa cpaBHeHuss Ne 1 mpu anuue BoiHbI 590 HM WM HCIONB3Ys OPAaHXKEBO-KPACHBIN
CBETOQWIBTP C MaKCUMyMOM Tiporyckanuss B oOiactu 560 - 600 HM. PacTtBopsl B KIOBETY
(OTOANIEKTPOKOIOpPUMETPA TMEPEHOCAT OCTOPOXKHO, HE B3MyuMBas Ocajka pacyeTr. Maccy OpraHu4ecKoro
BEIIECTBA B AaHAIM3HPYyEeMOM Mpolde OmpelneisioT Mo rpaayupoBouyHoMy Tpaduky. Ilpu moctpoeHuun
IPaAyUpOBOYHOrO Tpaduka 1O OCH abCHUCC OTKIAAbIBAIOT Maccy OpraHM4YecKoro BellecTBa B
MUJUIMTPaMMax, COOTBETCTBYIOLIYI0 OOBEMY BOCCTAHOBUTENS B PACTBOPE CpPaBHEHHS, a MO OCH OpJIMHAT -
COOTBETCTBYIOIIEE MTOKa3aHHe MpUoopa.

MaccoBy1o 0110 OpraHMYecKoro BeuiecTa (X) B IPOILEHTaX BBIYUCISIOT

no ypaBHeHntro X =m/ml « 100,

r7ie T - Macca OPraHUYeCcKOro BEIIeCTBA B. aHATM3UpPYyEMOH Mpode, HaliieHHas 0 TpaduKy, MT;

ml - macca npoOsl, MT;

100 - ko3 purmeHT nmepecyera B MPOILICHTHI.

Jlomyckaemble OTHOCUTENLHBIE OTKJIOHEHHSI OT aTTECTOBAHHOTO 3HA4YEHHS CTaHIApPTHOTO o0Opasia
JUISl IBYCTOPOHHEW noBepuTesibHON BepoaTHocTh P = 0,95

MaccoBas 10511 OpraHM4eCcKoro BeIecTsa, % Jlomyckaemble oTKJIOHEHHUS, %o(OTH.)
MmeHee 3 20

3-5 15

6omee 5 10

AnnapaTypa U MaTE€pHUaJIbI:

. ®OTO3IEKTPOKOIOPUMETP.

. baus Bonsgnas.

. Becbl TOp3uOHHBIE WK JPYTHE C MOTPEIIHOCTRI0 He Oornee 1 mr.

. [IpoOupku CTEKISTHHBIE TEPMOCTOUKHE BMECTUMOCThIO 50 cm3

. lTatuB myis npoOUpoOK.

. bropetka win no3zarop s otmepuBanus 10 cM3 XpoMoOBOW CMeCH.

. [Tanouku crexisiHHbIe JUIMHOK 30 cM.

. Humuuap wim gozatop aiist orMmepuBanus 40 cm3 BOABI.

. I'py1ia pe3auHoBasi co CTEKJIIHHON TPyOKO# MM YCTpOHUCTBO JuIst GapOarauu
10. bropetka BMecTUMOCTBIO 50 cM3.

11. Kon6s MepHble BMeCTUMOCTBIO 1 aM3.
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UCCJEJIOBAHUI»

1. [TonsiTne mabopaTOpHON TOCYIBI

2. Bunsl nabopatopHoit mocyasl.

3. Texnuka oTO0opa pacTUTEIBHBIX 00PA3IIOB.

4. TexHuka 0TOOpa MOYBEHHBIX 00PA3IIOB.

5. Texnuueckue cpeacTBa 0TOOpa MOYBEHHBIX 0OPA3IIOB.

6. ®opmbl Kanus B IOYBE

7. MeTtozp! onpesesieHus Kaius B IOYBE.

8. Uro Takoe MaKpOdJIEMEHTHI.

9. UT0 Takoe MUKPO3JIEMEHTBI

10. Omnpenenenue rymyca. CocTaBHbIE YaCTH TyMyca

11. MeTtozb! onpeseseHns OpraHuuecKoro BEeIecTBa MOYBHI.

12. 3HaueHue, NPUHLKII ¥ XOJ aHaJu3a ONPEJENICHUS B MOYBE HUTPATHOIO a30Ta C IOMOIIbIO
HMOHOCENIEKTUBHOTO JIEKTPO/IA.

13. 3HayeHue, NPUHLUI U XOJ aHAJIN3a ONpeesIeH!s] HUTPU(UKAITMOHHON CIIOCOOHOCTH TOYBBI
no KpaBkoBy B Moaudukaluy mouBeHHOro HHCTUTYTa UM. B.B. Jlokyuaesa.

14. 3HavueHue, MPUHLMUII W XOJ aHajh3a OIpPEACNICHUS COACp)KaHUs AaMMOHMMHOIO a30Ta ¢
noMmolIibko peaktuBa Heccnepa.

15. 3HavyeHre, MPUHIUI W XOJ aHAJIM3a ONpEIeNCHHs COAepX)aHMUsA NOABIKHOTO (ochopa B
KapOOHATHBIX Mo4Bax 1mo metoay b.I1. Maunuruna.

16. 3HaueHue, MPUHIUI U XOJ] aHAJIM3a ONPEICTICHUS COMIEPKaHNs OOMEHHOTO KaJlds B TIOYBE 10
merony b.I1. Mauuruna B moguduxamuun [TUHAO.

17. 3HavyeHue, MPUHIIMI U XOJI aHAJIW3a MOTEHIMOMETPUUYECKOT0 onpeneneHus pH moussl.

18. 3HayeHue, MPUHIMIT U XOJl aHAJIM3a ONPEIECICHUS CYMMBI MOTJIOIMIEHHBIX OCHOBAaHUW MO
Kanneny-I'unpkoBuny.

19. 3HaueHue, MPUHIMN U XOJ aHaldu3a ONpeAesieHus rymyca MOuBbl MO MeTroAy TropuHa B
monupukarmu [TUHAO.

BOIIPOCBI K S5K3AMEHY 110 JUCHHUIUIMHE «MHCTPYMEHTAJIBHBIE METO/IbI
NCCIIEAOBAHUN»

Teoperudeckue BOIPOCHI

l. WNHcTpyMeHTanbHBIE METONBI OINpejefieHue O0a30BbIX XapaKTEPUCTHK arpopu3nyYecKoro
COCTOSIHUSI TTOYBBI.

2. Mertoasl ompeneneHus IUIOTHOCTH — CJIOXKEHHMS, arperaTHoro COCTaBa, BOJOMPOYHOM
CTPYKTYPBIL.

3. Mertonb!l n3yueHus ruApOGU3NIECKUX CBONCTB IMOYBHI.

4. MeToapl IUArHOCTHKU TEPEYIIOTHEHUS MouBbl. OmnpeneneHue (QpU3NKO-MEXaHHUECKHX
CBOICTB IIOYBBI.

5. CrnexTpaibHble MeTO1bl aHanu3a. CyIHOCTb METOJIOB.

6. DJIEKTPOXUMHUYECKHUE METOAbI aHaiu3a. CylnHOCTh METOIOB.

7. Xpomarorpaduueckue Metoabl aHau3a. CyIHOCTh METOIOB.

8. Tepmuueckre MeTo bl aHasin3a. CyIHOCTh METO/IOB.

9. [TonsiTre 06 aHANUTHYECKUX MPpHOOpax.

10. Tunel aHATUTHYECKUX TTPUOOPOB.

1. CrieKkTpasbHbIN aHAIIN3.

12. CymrHocTh GOTOMETPUH.

13. Hcnonp3oBaHue MmiaMeHHOH (OTOMETPUM B arpOHOMHYECKHX HccieqoBaHusx. OCHOBHBIC
pHOOpHI.

14. ATOMHO-a0COpPOLIMOHHBIN CIIEKTPaTbHBINA aHAIN3, CYIIHOCTh METO/IA.

15. [Torennmomerpusi. CymHOCTh MOTEHIIUOMETPHUU.

16. [IpuMeHeHne MOTEeHIIMOMETPUYECKUX METO/AOB B arpoHoMuu: nuarHoctuka pH, nonos Ca,
K, Cl, NO3.

17. COBpCMCHHLIC HHCTPYMCHTAJIBHBIC MCTOJAbI  ONPCACIICHUC 0a30BBIX XapaKTCPUCTUK



AIrpOXUMHUYCCKOI'0 COCTOAHHSA ITOYBLI.

18. Knaccuueckrie MeTOAbl OINpPEACTCHHUs] KUCIOTHOCTA TOYBBI U JOCTYMHBIX 3JIEMEHTOB
MUTAHUS.

19. Onpenenenue TSKEIbIX METAIOB.

20. buoxumuyeckre MeTobl UCCIETOBAHUS PACTEHUM.

21. OT60p, FITUKETUPOBAHUE, TPAHCTIOPTUPOBKA U XpAHEHHE MPOO JJIsi aHATU3A.

22. Cpennue mpoObl KyJIbTYPHBIX PacTEHHI M MOATOTOBKA MX K aHAIU3y — OTOOP C OTJENbHBIX
pacTeHui, MEIKOICTTHOUHBIX MTOCEBOB, KPYIHBIX JCIISTHOK.

23. buonornueckue CBOWCTBA TMOYBBI, HMX 3HAYECHHE JJISI PACTEHUA UM BO3MOXKHOCTH
peryJaupoBaHusl.

24, WNHcTpyMeHTanpHBIE METOJBI  OmpezesieHne 0a30BbIX XapaKTePUCTUK OHOJOTHYECKHX
CBOMCTB MOYBBI.

25. MeTtozb! onpeseseHns OpraHuuecKoro BEeIecTBa MOYBHI.

26. MeTtozpbl onpenenenns IpIXaHusl.

27. Mertonbl onpeieIeHUsT MUKPOOHOJIOTHYECKONH aKTHBHOCTH.

28. Arpoxumunyeckas ciyx06a P® u ee ponp B XUMHU3aLUHU 3€MIIEIEIHSL.

[TpakTHKO-OpUEHTUPOBAHHBIE 3aJAHUS

l. 3HaveHue, MPUHIUIT U XOJI aHAJIM3a OINpPEACIICHHUs B IMOYBE HUTPATHOTO a30Ta C IMOMOIIBIO
HMOHOCEJIEKTUBHOTO JIEKTPO/IA.

2. 3HaueHue, MPUHIUI U XOJ aHalu3a OINpeaeicHUs HUTPUPUKAIMOHHON CIIOCOOHOCTH TOYBBI
no KpaBkoBy B Moaudukalyuy mouBeHHOro nHCTUTYyTa UM. B.B. Jlokyuaesa.

3. 3HaueHue, MPUHLMII W XOJ aHaJIW3a OINpPEACNICHUS COAEpXKaHUS AMMOHHUIHOIO a3oTa ¢
noMmolIipko peaktuBa Heccnepa.

4. 3HaueHue, MPHUHIMII U XOJ aHallu3a OIpeIeTICHHs COAepKaHus MoABIXKHOrO (ocdopa B
KapOOHATHBIX Mo4yBax o merony b.I1. Mauuruna.

5. 3HaueHue, MPUHIUI U XOJ] aHAIH3a ONPEICTICHUS COJIEpPKaHNs OOMEHHOTO KaJlus B TIOYBE 10
metony b.I1. Mauuruna B moguduxarun [{UHAO.

6. 3HavyeHue, MPUHIIMI U XOJI aHAJIW3a NOTEHIMOMETPUUYECKOTo onpeneneHus pH moussi.

7. 3HaueHue, MPUHIMI W XOJ aHaiu3a OMNPEJENICHHUS CyMMbl MOTJIOIIEHHBIX OCHOBaHHWM IO
Kanneny-I'unpkoBuny.

8. 3HaueHue, MPUHIMI M XOJ| aHaju3a ONpeNeNeHHs TymMyca MOYBbI M0 MeTony TropuHa B
monupukarmmu [TUHAO.

I[TPUMEPHA TEMATHUKA AOKJIAZIOB, CTATEN 110 JUCHUIUINHE
«MHCTPYMEHTAJIbHBIE METO/1bI UCCJIIEJJOBAHUIN»

1. [Tnonopoaue nouBsl, ero Buibl. [1yTr nosbimeHus 3pHeKTuBHOrO MI0A0pOIuS.

2. [TorennmanbHoe u 3¢ddexTuBHOE TMIOAOpOANE MOYB. OCHOBHBIE MPHEMBbI MOBBIIICHUS
3¢ (HEKTUBHOTO MIOJOPOIHS TOYB.

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

4. EMKOCTB TOTJIOIIEHUS U COCTAB MOTJIOMIEHHBIX KATHOHOB MOYB.

5. Peakuus mouBeHHOro pactBopa. Buibl kuciIOTHOCTH. Poab pasHBIX BUAOB KHCIOTHOCTH
M0YB B MUTAHUU PACTCHUH.

6. Urto Takoe OydepHOCTh M KaKOBa €€ POJib B MUTAHUHU PACTCHHUN M IPUMEHEHUH yI00pEHUH.

7. Arpoduznyeckre, OHOIOTHUECKUE U arpOXUMHUYECKUE TTOKA3aTEeNN TI00POIHSL.

8. JlaiiTe onpesenenre HUTPUPUKAITMOHHOW CITIOCOOHOCTH TIOYBHI.

9. VICTOUHUKN TOCTYIUICHHUS M MOTEPh a30Ta U3 MOYBBL. Y CBOCHHE PACTCHUAMU aMMHAYHOTO U
HUTPATHOIO a30Ta.

10. KpyroBopor aszora B mpupone. MeponpusTHs TO YIy4IIEHHIO a30THOro OajlaHca B
3eMJIeeIIn Y.

11. Ot kakux (paKTOpPOB 3aBUCUT CKOPOCTh HUTPUDUKAITUH?

12. Coneprxanue u Gpopmsl hocdopa B MOUBE.

13. Conepxanue u GopMbI Kalus B OYBE.

14. Kax onpenenuts yno0penusi, coaepkamunue aMmmMuaK?

15. Mukpoyn06peHus, UX XapaKTepUCTHKa, 0COOEHHOCTH MPUMEHEHHUs

16. OcHOBHbIE MUKPOYI0OpEHUS — CBOMCTBA U yCI0BUS 3()PEKTUBHOIO MPUMEHEHUS.

17. IloHsaTHE O KOMILIEKCHBIX y,[[O6pCHI/I}IX. HX 5KOHOMHYECKOE M ar POTCXHUYCCKOC 3HAUCHUC.



HHPUMEPHAS TEMATUKA PE®EPATOB II0 AUCHUIUIMHE «MHCTPYMEHTAJIBHBIE
METO/bI UCCJIEAOBAHWI»

1. WNHcTpyMeHTanpHBIE METOABI OINpefeNieHHe O0a30BbIX XapaKTEPUCTHK arpou3nyecKoro
COCTOSIHUS IIOYBBI.

2. MeTtoapl ompeneneHus IUIOTHOCTU CIIOKEHHUS, arperaTHOro CocTaBa, BOJOMPOYHOMN
CTPYKTYpBHI.

3. MeTtozas! u3ydeHus TUAPOPU3NIECKUX CBOUCTB MOUBHI.

4. MeTonbl JMAarHOCTUKU TEPEYIUIOTHEHHs TMOouBbl. OrmpeneneHue (QU3NKO-MEXaHHUECKUX
CBOICTB IIOYBBI.

5. CrnextpasibHble MeTO/bI aHaN3a. CyLIIHOCTh METOOB.

6. DexTpoXxuMudeckue MeTo/ bl ananu3a. CyIHOCTh METO/IOB.

7. Xpomatorpaduyeckue MeTobl aHam3a. CyInHOCTh METOIOB.

8. Tepmuueckue Metonbl aHanu3a. CyIHOCTb METOIOB.

9. [TonsiTre 06 aHANUTHYECKUX MPHOOpaXx.

10. Tunel aHATUTHYECKUX TTPUOOPOB.

11. CriekTpanbHbIi aHAIIN3.

12. CymrHocTh OTOMETPUH.

13. Hcnonb3oBanue IuiaMeHHOH (oToMeTpun B arpOHOMHYECKHX HccienoBaHusx. OCHOBHBIE
MIPUOOPHI.

14. ATOMHO-a0COPOIIMOHHBIH CIIEKTPaIbHBIN aHaIN3, CYITHOCTh METO/IA.

15. [Torenurometpusi. CyniHOCTh MOTEHIIUOMETPHUH.

16. IIpuMeHeHne TOTEHIIMOMETPUYECKUX METOJOB B arPOHOMUH.

17. CoBpeMeHHbIE HWHCTPYMEHTaJbHBIE METOJBl OmpeleieHre 0a30BbIX XapaKTePUCTHK
arpOXMMHUYECKOI0 COCTOSIHUS IIOYBHI.

18. Knaccuueckue MeToabl ONpeneNneHus KUCIOTHOCTH TOYBBI M JOCTYIHBIX 3JIEMEHTOB
MUTaHUS.

19. Mertozasl onpenesieHue TSKEIbIX METaJIoB.

20. buoxumuyeckue METOABI UCCIIEIOBAHUS PACTEHUN.

21. Bbuonornyeckue cBoiicTBa MOYBHI, UX 3HAYEHUE JIJIs1 PACTCHHIA.

22. WHcTpyMeHTanbHBIE METOABI ONpeeficHHe Oa30BBIX XapaKTEPUCTHK OHOJIOTHYECKUX
CBOWCTB ITOYBBI.

23. MeTtozs! onpenesieHns OpraHMu4ecKoro BEIECTBa MOYBBI.

24. MeTtoabl onpenesieHus IbIXaHus.

25. Mertozbl onpeaeneHuss MUKPOOHOIOTHYECKOW aKTHBHOCTH.

26. Arpoxumudeckas ciryx06a PO u ee posib B XUMHU3aIIUN 3€MIICICITH.
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YMO).(npenpiayuime u3Ianus)
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obOpazoBanue. bakanaspuat. ['p. YMO).
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12. [Tnonopoaue (mepruoguyecKoe U3IaHue)

13. Arpoxumus (IIepuoIndecKoe U3aaHue)

14. [TpobaeMbl arpoXuMUM ¥ SKOJIOTHU (IIEPUOTUIECKOE H3/IaHUE)

15. DOnexkTpoHHass OubmuMoTeka auccepranuii Poccuiickodd rocygapcTBeHHOW OHUOIMOTEKH
http://elibrary.rsl.ru/

16. Mexnynapoanas pedeparuBHas 6aza nanHbix WebofScience. http://wokinfo.com/russian/

17. Mesxaynaponnas pedeparuBHast 6aza ganasix SCOPUS. http://www.scopus.com/

18. Mexnynaponnas 6a3za manabix ProQuest AGRICULTURAL AND ENVIRONMENTAL

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

11. Ilepeyenb  WHGOPMANMOHHBIX  TEXHOJOTHiIl,  WCHOJB3YyeMbIX TIPH  OCYIIeCTBJIEHUHU
o0pa3oBaTe/IbHOr0 Tpolecca MO IMCHUILVIMHE, BKJIOYasl MepedeHb JHIEH3UOHHOT0O H CBOOOIAHO
pPacnpocTPpaHsieMOro MPOrPaMMHOr0 oOGecnedyeHHsl, B TOM YHCJIe OTEeYeCTBEHHOT0 IPOHM3BOICTBA H
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM (ITPH HEOOXOTMMOCTH).

11.1 Ilepeuens nuyeH3uOHHO20 NPOCPAMMHO20 0DeCneyeHUsl

1. Kaspersky Total Security - AuTHBHpYC

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

11.3 Ilepeuensv npoepammmnoco obecneuenuss omeuecmeeHH020 NPOU3B00CmMea
1. Kaspersky Total Security - AHTUBHpYC

IIpu ocymiecTBiIeHHH 00pa30BATEILHOIO IpOIecca CTyAEHTAMU M MpPErojaBaTelIeM HCIONb3YIOTCS
cnenyromue napopmarmonHo crpaBounbie cuctemsbl: CIIC «Koncynprant mocy, CIIC «I"apanty.

12. Onucanmne MaTepUAJIbHO-TEeXHUYECKOM 0a3bl, He00X0IuMOoi IS oCylIecTBJIEHUS
00pa30BaTeIbLHOr0 MPOIEcca MO JUCIHUIJINHE

Ne i/ HanmMmeHoBaHue criennagbHBIX Homep
MOMEIICHUHN U ITOMEIECHUN IS ayIuTop
CaMOCTOSITETHHOU PabOThI 15051

OCHaIIIEHHOCTE CIIEIMAJILHBIX IIOMEIEHNI 1
TIOMEIICHHUH JIJIsl CAMOCTOSTENEHON PabOThI




YueOHas ayiuTopus s 261/®A | Cnenmanu3upoBaHHas MeOenb Ha 80

MIPOBEJICHUSI 3aHSATUI BCEX TUIIOB (B 3P MOCaJIOYHBIX MECT, MIEPCOHATIBHBIN KOMIIBIOTED —
T.4. JEKIIMOHHOT' 0, CEMHMHAPCKOTrO0, 1 mT.,cTon npesuauyma — 1 wrt., TpudyHa 1
IIPAKTUYECKON MOArOTOBKU 266a/® |nekropa — 1 WIT., HACTONBHBIN KOHACHCATOPHBIN
00yJaronIuxcsi), TPYIIOBBIX U A3P | mukpodoH— | mT., MyJTbTUMETUNHBIN MPOSKTOP —
WHIUBUTyJIbHBIX KOHCYJIbTALIUM, 1 wrT., 5KpaH HaCTEeHHbIN — | IIT., KJTacCHast 10cKa
TEKYLIEro KOHTPOJIS U — 1 wT., uHTEpaKkTUBHAA AOCKa - | wiT.,

MIPOMEKYTOYHOM aTTeCTaluU
Cnenunanu3upoBanHas medenb Ha 20
MOCaI0YHBIX MECT

[Tomewenue 1ist CaMOCTOATEIBHOM
paboThI 00yYaOIIHUXCS,
MOJTBEPIKIAAIOIICE HATHIUE
MaTepualbHO-TEXHUYECKOTO
obecrieyeHus, ¢ epeyHeM

QCHORIIOTO 000NV IORATIG

UYurans | CnenmanusupoBanHas Mebens Ha 100
HBIN 3aJ1 | I0Ca/I04YHBIX MECT, IEPCOHAIBHBIE KOMITbIOTEPHI
Hay4dHO |— 56 wrT., TeneBu3op — lmr., npunTep — lmr.,
51 LBETHOM IPHUHTEP — 1IIT., KOMUPOBAIBHBIN

6ubnuo |ammapat — lmr., ckanep — 1., Wi-Fi

TEKH |00Opya0oBaHUE, TOAKIIOYEHHUE K CETH
«MHTEpHET», JOCTYII B AEKTPOHHYIO
1H(pOpPMaIIMOHHO-00pa30BaTEIbHYIO CPENyY
YHHMBEPCUTETA, BBIXO B KOPIIOPAaTUBHYIO CETh
YHUBEpPCUTETA.




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).

ABTOD (BI)
JIOIEHT , KaHauaT ¢.-x. Hayk I’ pomoBa H.B.

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

JIO1l. , KAaHAMAAT C.-X. HayK, noeHT CenuBanoa M.B.

Paboyas mporpamma guctuIuinHbl «MHCTpYyMEHTAIBHBIE METOIBI HCCIICIOBAHHI» pPaccCMOTpeHa Ha
3acenanun Kadenpa arpoxumuu u gusuonoruu pacreHuit mpotokon Ne 15 or 18.03.2024 r. u mpusHaHa
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 6 or 28.03.2024 r. u mpuszHaHa coorBercTByrole TpeboBanusM PI'OC BO u yuebHOro miaana mo
HarpaJieHUIo oaArotoBku 35.04.04 ArpoHomust

Pykosoautens OII1
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