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1. eans aucMnIMHbI
Llenpto  ocBoeHUSA

JUCLUILINHEI

«HCTpyMEHTaNIbHBIE

METO/JbI HCCJIeIOBaHUI SABIIACTCA

OBJIAICHUC HHCTPYMCHTAJIbHBIMU MCETOJaMH HCCICAOBAHUA IOKa3aTelIieli ITOYBESHHOIO mIoaopoauss u
KaueCTBa NMPOAYKIHNU PAaCTCHUCBOACTBA.

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

[Ipouiecc u3yyeHus: TUCHUILIMHBI HampaBieH Ha GopmupoBanue cieayroumx komnerenuuid OIT BO
Y OBJIAJICHUE CIEAYIOIIMMH Pe3yJIbTaTaMi 00yUYeHHUS 110 AUCIUIUIHHE:

Ko n sanmenoBanue

Kon n HanmmeHnoBanune

[lepeuenp mIaHUPYEMBIX PE3YJIbTATOB 00YUEHHUS

KOMIIETCHIINH UHAUKATOPA TOCTHKEHUS 0 TUCIUTUIMHE
KOMIICTCHITHH
OIIK-4 Cnocoben | OIIK-4.1  JleMOHCTpUpYET | 3HAeT
IPOBOJIUTH HAyYHBIC | 3HAHWE TPAAULUOHHBIX || TpaJWIIMOHHBIX W  COBPEMEHHBIX  METOJIOB
UCCJIEIOBAHMS, COBPEMEHHBIX METOJIOB | MHCTPYMEHTAIbHONH ~ JAMArHOCTUKUA  (PU3UYECKUX,
aHAJIN3UPOBATh UCCIIE0BAHMS, OMOXMMHYECKHEe W XUMHYECKHE YCIOBUH CpPEIIbI
pe3ynbTathl U TOTOBUTH | INIAHUPOBAHUS U | 0OMTaHUS paCcTeHUI
OTYETHBIC JOKYMEHTHI; MIPOBEICHUS yMeeT
SKCIIEPUMEHTOB B obinactu | Mcnonb3oBarh COBpPEMEHHBIE METO/IbI
3emiieienus U | AHCTPYMCHTAIBHONW JIHATHOCTUKHA  (PU3UYECKUX,
pacTeHHEBOCTBA OMOXMMHYECKHEe U XUMHUYECKHE YCIOBUH CpPEJIbl
obuTaHus pacTeHwmiA npu MIPOBEJICHUU
9KCIIEPUMEHTOB B 00JACTU YIpPABIEHUS MUTAHUEM
paCTeHHIA U TJI0JJOPOIUEM TTOUYBBI
BJIa/leeT HABBIKAMM
[IpumeHsITh COBpEMEHHBIE HMHCTPYMEHTAIbHBIE
METOJbl  HCCJENOBaHUN  MpuU  TPOBEACHHUU
OKCIIEPUMEHTOB B O0JIACTH yNpPaBICHUS MUTAHHEM
pacTeHUii U TIOAOPOIUEM TIOYBBI
OIIK-4 Cnocob6en | OIIK-4.2  Pa3zpabartbeiBaet | 3HaeT
MIPOBOANTH HAyYHBIE | TIJTaHBbI, nporpammel, | COBpEMEHHBIX METOIUK HAYUYHBIX HCCIEAOBaHUN B
HCCIIeIOBaHMUs, METOJIMKH H  TMPOBOJUT | 00JIACTH TUATHOCTHKH TIIOJJOPOJIUS TTOYBHI
aHAJIM3UPOBATH HAy4YHBIE HCCIICIOBAHMS B|yMeeT
pe3yapTaThl W  TOTOBUTH | 00JIACTH arPOHOMUH Hcnonb30BaTh COBpEMEHHBIE METOJIMKH B 00JACTH

OTUCTHBIC NOKYMCHTHI,

JUArHOCTUKH IIJI0XOPOAUS ITOYBBI IIPU IPOBEACHUU
Hay4HBIX MCCJIEIOBAHUN

BJIa/IeeT HABBIKAMH

IIpoBoauTh Hay4HbIC HCCIIEI0OBaHUs c
OPUMEHEHHEM COBPEMEHHBIX METOJUK B O0JIACTH
IJI0IOPOAUS ITOYBBI

OIIK-4 Cnocoben
IIPOBOIUTH Hay4HbIC
HCCIIE0OBAHMS,
aHaJIU3UPOBATh
pe3yapTartel ¥ TOTOBUTH

OTYCTHBIC JOKYMCHTEI;

OIIK-4.3 OO6obmaer u
aHAIM3UPYET  Pe3yJIbTaThbl
HCCIICIOBAHUM, TOTOBUT
OTUETHBIE JIOKYMEHTBl U
peKOMeHaanuu o
pe3yJibTaTaM Hay4YHBIX
HCCIIeJOBaHUM

3HaeT
OCHOB TMOATOTOBKM OTYETHBIX JIOKYMEHTOB IO
pe3yipTaTaM Hay4HbBIX HCCIEIOBaHMNA B 001acTH
YIIPABJICHUSI NIUTAHUEM PACTEHHUM U IUIOJOPOIUEM
TTOYBBI

ymeer

Hcnonws3oBats pe3yapTaTaM Hay4HBIX
UCCJIEIOBaHUM B 00JAacTH YINpaBJICHUS MUTAHHEM
pacTeHu U IUIOJOPOAUEM IOYBBI JUIS ITOATOTOBKHU
OTYETHBIX JIOKYMEHTOB
BJIa/IeeT HABBIKAMH
CocraBisTh OTYETHBIE

JOKYMCHTBI oo




pe3ynbTaTaM Hay4YHBIX HCCIEIOBaHUNA B 00JIacTH
yIOpaBIeHUS MUTAHUEM PACTEHUH U TUIOAOPOIUEM
MTOYBBI
ITK-5 Cnoco6en | T1K-5.2 [Ipumensier | 3HaeT
OpPraHH30BaTh IPOBEJCHUE | COBPEMEHHBIE TEXHOJIOTUH | MeToab pacueta HKOHOMHYECKOU
IKCTICPUMEHTOB B| 00paboTKH 1 | 2p(HEKTUBHOCTH TPUMEHEHUS TEXHOJIOTHUYECKUX
CaJIoBOJICTBE | IpEJICTaBICHUS MIPUEMOB, yI0OpEHUH, CPEACTB 3alIUTHl PACTEHUH,
MMUTOMHHUKOBOJICTBE IO | SKCIIEPUMEHTATIBLHBIX HOBBIX COPTOB
OLIEHKE 3¢ HEKTUBHOCTH | JAHHBIX c|ymeer
WHHOBAIIMOHHBIX HCIIOJIb30BaHUEM Pa3paboTka cTparernu pa3BUTHS PacTEHHUEBOJCTBA
JJIEMEHTOB TEXHOJIOTHI B | CIEIUATBHOTO B OpraHH3AINH
YCIIOBUSIX TPOU3BOJACTBA U | IPOTPAMMHOTO BJaJleeT HABBIKAMH
o0paboTath  pe3ynbTathl,|obecriedeHuss ©U MeToqoB| Pacuer SKOHOMUYECKOU 3¢ (HeKTUBHOCTH
MOJIyYeHHbIE B OIBITaX C|MaTeMaTUYecKOu PUMEHEHUs TEXHOJOTHYECKUX MIPUEMOB,
WCIOJIb30BAHUEM METOJIOB | CTATUCTHKHU yA0OpeHu#, CPelCTB 3allUThl PACTEHUH, HOBBIX
MaTeMaTHYEeCKON COPTOB
CTaTHCTUKH

3. MecTo 1MCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Jucuuminmza «/HCTpyMEHTaNbHBIE ~ METOABl  HUCCIECJOBAHMW»  SBIAETCS  JUCLUILUIMHOU
00s13aTeIbHON YacTH MPOrPaMMBI.

W3yuenune TUCHMIUIMHBI OCYLIECTBIsIeTCs B 3cemecTpe(-ax).

Jlnst ocBoeHust qucUUIUIMHBL «IHCTpyMEHTalIbHbIE METOABI UCCIEAOBAHUI» CTYIEHTHI HCIOJB3YIOT
3HaHUs, YMEHUS U HaBbIKH, C(OOPMUPOBAHHBIE B IIPOLIECCE U3YUEHUS AUCHUILINH:

Hcropus 1 MeTO1010TUs HAyYHOU arpOHOMUH

MHHOBalMOHHBIE TEXHOJIOTHH B Call0BOJICTBE

I'NC B canoBojcTBE ¥ MUTOMHUKOBOJICTBE

OcBoenne aUCHMIUIMHBI «HCTpyMEHTaJIbHBIE METOJBl HCCIICAOBAHHI» SBIAETCS HEOOXOIUMOMN
OCHOBOM [UIsl MOCJIEYIOIIETO U3YYCHHUS CIEeIYOIIMX JUCIUATIINH:

Hayuno-uccnenoBarenbckas pabota

[IpenauruiomHas npakTuka

IToaroToBka K caade M caya rocyJapCTBEHHOTO 3K3aMEHA

BrinonHenue u 3anyra BeITyCKHON KBaTM(DUKALMOHHON paboThI

4. O0beM IMCUMIUIMHBI B 3a4YeTHBIX €IMHHMLAX € YKa3aHHEM KOJMYeCTBa AKAJeMH4YECKHX 4YAaCOB,
BbIJIeJIECHHBIX HA KOHTAKTHYI0 PadoTy ¢ o0yyammmxcsi ¢ npemnogaBartesieM (10 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 Pa00Ty 00y4aronuXxcs

O6ma${ TPYAOCMKOCTE JUCHUITIIMHBI ((I/IHCTPYMeHTaHBHBIC METO/bI HCCHeHOBaHHﬁ)) B COOTBCTCTBUHU
C pa60‘{I/IM y‘{e6HLIM IIJIAaHOM U €€ pacCIipCaCIICHUC 110 BUAAM pa60T IpCACTAaBJICHBI HUXKC.

KonrakTHas paboTa ¢ nmpenogaBarenem, dac dopma
TpynoeMk Camocros- KonTposth MIPOMEKYTOUHON
CeMeCTp OCTb JICK- MMpaKTUYECCKHE naGopaTopH],Ie TCJIbHAs pa- . ’ arrecranuu
yac/3.e. LU 3aHATUSL 3aHATHUA 6oTa, yac (dpopma
KOHTPOJIS)
3 144/4 6 26 76 36 Ok
B T.Y. YaCOB:
B UHTEPAKTUBHOU 2 4
¢dopme
NIPaKTU4ECKOU 5 4 ]
MTOJITOTOBKU
TpyzoeMK BHreayanTopHas koHTakTHasi paboTa ¢ TIpernoaBareieM, 4ac/den
Cemectp OCTb Kypcosas Kypcogoit 3auer Juddepenmmporan Koncynprarmm DK3aMeH
qac/3.e. abora MPOEKT HBIN 3a4eT nepen 9K3aMEHOM
p p p




3

| 144/4 |

0.25

5. Conep:xxanue IMCHUIUVIMHBI, CTPYKTYPHPOBaHHOe MO0 TemMaM (pa3jgejiaM) C YKasaHueM OTBe-
JE€HHOI'0 HA HUX KOJIMYeCTBA aKa/IeMHUYeCKNX YaCOB M BUJ0B Y4eOHBIX 3aHATHH

KommuecTBo gacoB

OrneHouHoe Ko
Popm! cII €/ICTBO HH,uHiaT
o CemmunHapck w TeKyILero P
S ue 3ansATH | S KOHTPOJIS HPOBCPKA OpoB
Ne HaunmenoBanne pasnena/TeMmsl g 2 pe3yIbTaToB JIOCTHX
5 = ° 5 « | ycmeBaemocTn
@) ° S| o 2 e B ., JIOCTHKEHUS eHHs
5 = g o % S | MPOMEXKYTOUHOM
5] 5 z S 9 WHAWKATOPOB | KOMIIETE
@ L 5] 15) 5 g, aTTeCcTalluu o .
= = e 2 KOMIICTEHITHHA HIUH
3 g =
X ) <
gl1g|“
= =
1 pazgen. MHcTpyMeHTanbHas
| |AmarHocTHKa ¢usmueckux
" | ycmoBuit cpenpr odutanus
pacTeHuit
VYerasiii onpoc, | OIIK-
IIpakruko- 4.1,
HucrpymenTabHas opuentupoBanH | OIIK-
11 I[HaFHOgTHKa ¢busneckux 3 10 5 3 16 BIE 3371291 1 4.2,
yCl10BUM Cpeanbl oOHUTaHUSA CHATyallMOHHBIE OIIK-
pacTeHun 3a1a4d, 4.3, IIK-
Kpyrastit cron 52
OIIK-
Komnoksuywm, 41
IIpaktuko- OHI’(
buoxumMuueckue M XHUMHUYECKHE OPUEHTUPOBAHH 49 g
1.2. | meTombl uccienoBanus| 3 14 2 12 30 KT 1 BI€ 32712491 U OHI’<
pacTeHui 1 cpenbl X OOUTaHUs CHTYaIHOHHBIE | , HI-(
3a/1auu ’ ; 5
OIIK-
Komnoksuywm, 41
]
HHcerpyMeHTanbHas Ipaxruko- OIIK-
JIMaTHOCTHKA  OMOJIOTHYECKHUX OpHCHTHPOBAHH 42
1.3. 3 8 2 6 30 KT 2 BI€ 3a71aUH U s
(dakTopoB  cpembl  OOWMTaHUS OIIK-
pactermii CHTYAUMOHHBIC | 4 3 e
331841 ’ ; 5
IIpomexxyTouHas arTecTanus Ok
Hroro 144 6 26 76
HUroro 144 6 26 76

5.1. JIeKUMOHHBIH KYPC € YKa3aHHEM BHA0B MHTEPAKTHBHOMH (DOPMBI IPOBEICHUS 3aHATHH

Tema nexuuu (u/vmu
HAaMMEHOBAHHE pa3Jien)

Bcero,

4acoB / 4acoB

N ConepikaHue TEMBI MHTEPAaKTUBHBIX
(BU MHTEPAKTUBHOM (hOPMBI .
. (v/vnm paznmena) 3aHATHI/
NPOBEJICHUS 3aHATHI)/
HpaKkTHYecKast
(mpakTUyecKas MoJroTOBKA)
MOJITOTOBKA
WHCTpyMeHTaIbHAs WHcTpyMeHTanbHAS JIMarHOCTHKA
JMATHOCTHKA GU3MUECKUX | PU3UYECKUX yCIOBUH Cpeibl OOMTaHHs PACTEHUI 2/

YCJIOBHM cpe/ibl 0OUTaHus

pacteHui




Bruoxumuueckue u buoxumnueckue u XUMHUYECKHE METO/IBI
XUMHUYECKHE METObI WCCJICTOBAHMSI PACTCHHUH U CPEIIbI UX OOUTAHHS 2.
WCCJICIOBAHMSI PACTCHHUIA 1
Cpellbl UX OOUTAHUS
HHCcTpyMeHTaIbHAs WNHcTpyMeHTallbHAS TUATHOCTHKA OMOJOTHYECKHX
JMATHOCTHKA OHOorHYecKuX | PaKTOPOB Cpeibl OOMTaHUSI PACTCHUI 2/
(haKkTOpOB Cpeibl OOUTaAHUS
pacteHui
Hroro 6

5.2.2. JlaGopaTopHbIe 3aHATHS ¢ YKa3aHHEM BH/I0B NIPOBeACHUS 3aHATHH B HHTEPAKTHBHOI (hopme

Bceero,

4acoB / YaCOB UHTEPAKTUBHBIX

HaunmeHnoBanue @opMbI TPOBECHUS U TEMBbI 3aHITHIA .
o 3aHATHH/ IpaKTUYecKast
paszznena (BUI MHTEPAKTUBHOW ()OPMBI TIPOBEICHHS HOATOTOBKA
JUCITUTLTUHBI 3aHATUH )/(IpaKTUYECKas MOATOTOBKA)
BUJT Yachl
Wuctpymen | ITloaroroBka o6opyaoBaHus U Ja00paToOpHOt
TaJbHAS nocysl At aHanm3za. OToop 00pasIoB.
JTMarHOCTHKA Texuuueckue cpeacta otoopa. [Iporokon 6 3
buznuecKux ot0Oopa npod. DTUKETUPOBAHHUE, 18-
YCIIOBUH Cpeibl TPaHCIIOPTUPOBKA, CYIIKa, IPOCEUBAHUE,
0oOUTaHUs PaCTCHUN pa3Mod, XpaHeHHe
buoxumuyeckue u
xumuueckue Meronnl | Omnpezenenue coaep:kaHus Kaiaus B IOYBE U
UCCIIEIOBAHMSI pacTeHMsIX IIIAMEHHO-(POTOMETPUIECKUM na0. 2
pacTeHui u cpepl METOIOM
WX OOUTaHUS
buoxumuueckue u
XUMHYECKHE METOIBI OmnpeneneHne MaKpo 1 MUKPODIIEMEHTOB B
UCCIIEI0BaHMS pacTeHUsIX METOA0M aTOMHO-a0COPOIIMOHHON na0. 6
pacTeHui U cpeabl cnektpopoTomerpun (AAC).
uX oOuTaHus
buoxumuueckue u Kpatkas xapakrepucTuka aToOMHO-
XUMHYECKHE METOJIbI | abcopOumoHHOTO criekTpodoToMerpa Nova
HCCIICI0OBAHUS 300. YopaBnenue nmpudbopom, 00padboTka nao. 4
pacTeHuii u cpeabl pe3yIbTaTOB aHAIN3a, OTOOpaKEeHHE U
uX oOUTaHus XpaHeHue HHGopMaIu
NucTpymenTanbHas
JUArHOCTHKA
N Omnpenenenre OpraHUYeCcKOro BEIeCTBa 146, 5
(bakTOpoB cpebl HHOHBRL
oOWUTaHMs pacTCHUIA
5.3. Kypcogoii npoekT (padora) yueOHbIM IJIAHOM He NMPeayCMOTPEeH
5.4. CamocrosiTesibHasi pa6oTa o0y4aromierocs
Tembl 1/UaH BUIBI CAMOCTOSITENIEHON pabOTHI Yacsl
WNHcTpyMeHTalibHas JUarHocTuka GU3n4eckux yCaoBHM cpe/ibl OOMTaHUS 16
pactenuit




broxumudecknue ¥ XUMHYECKHE METOBI HCCIIEIOBAHUS PACTCHUI M CPEIbI UX
oOuTanus

30

HNHcTpymeHTanbHas AMArHOCTHKA OMOJIOTHYeCKUX (DAKTOPOB Cpeibl OOUTAHMS
pacTeHui

30




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

VY4eOHo-MeTOIMYECKOE  OOecredyeHrne Juisi  CaMOCTOSITEIbHOM  paboThl  oOywaromierocst — Io
nucuuiuinie «VHCTpyMeHTallbHble METOABI MCCIEeOBAHUI) pa3MEIleHO B 3JIEKTPOHHOW MH(POPMALMOHHO-
00pa3oBaTebHON cpe-Ae YHUBEPCUTETAa W JOCTYIHO JJIA OOyYaroIIerocss 4epe3 ero JUYHBbIA KaOWHET Ha
caiite YHuBepcurera. Y4eOHO-METOIMYECKOE 00eCIIeYeHHE BKIIIOYALT:

1. PaGouyto nporpammy JucHUIUIMHBI « MHCTpyMEHTalIbHbIE METOABI UCCIIEJOBAHUIY.

2.Metoauueckue peKOMEHJAMK JUIsl OpPraHu3allid CaMOCTOSTENbHON paboThl oOydarouierocs Io
muctuminHe « THCTpyMeHTanbHbIE METObI UCCIIEJOBAHUIY.

3. MeTtoauiecke peKOMEHAAINHU 0 BBIITOJIHEHUIO MUCEMEHHBIX padoT () (MIpH HATUYHH).

4. Meronuyeckue pEKOMEHJAIMU IO BBIIOJHEHUIO KOHTPOJBHOM pPAa0OTHI CTYJEHTaMH 3a0YHOU
(dopmbl 00yueHHs (TIPU HATTMYUH )

5. Metoaudeckue yka3aHus 110 BBIMOJIHEHHUIO KypCcOBOW paboThl (poekTa) (MpU HATMUYHH).

JUis  yCHEeUIHOr0 OCBOCHMS JUCHUIUIMHBI, HEOOXOIMMO CaMOCTOSTEIbHO JEeTaJbHO HW3YYUTh
MPEICTaBIICHHBIE TEMBI TI0 PEKOMEHTyEeMbIM UCTOYHUKAM UH(POPMALIH:

PexoMeHniyeMble HCTOUHUKH UH(DOpMALIUU
No (Ne uctounuka)
~ | Temsl st CaMOCTOSITEIILHOTO U3Y4YCHUS
/i OCHOBHAsl JOTIOJTHUTEIbHAS METO/. JIUT.
(w3 1.8 PITJI) (u3 1.8 PILJT) (w3 1.8 PITJI)
WNucTpymenTanbHas
JUATHOCTUKA  (PU3UICCKUX yCJ'IOBI/IVI/I JIL1, 112, J11.3,
]| SPeant obutanms PAcTerMIL | 11y 4 111.5, J11.6, 2.1 713.1
WNucTpymeHTabHAS JINarHOCTHKA 1.7 7118
(bu3MYECKUX YCIOBUU Cpelbl OOMTaHUS ’
pacTeHuit
Bunoxumuueckue U XUMHUYECKHE
METONbl uccienoBanuss pactenud wu| JI1.1,JI1.2, JI1.3,
2 |cpenbl ux oburanus. buoxumuueckue u| JI1.4, JI1.5, JI1.6, J12.1 JI3.1
XUMHAYECKHE METOALI  HCCIIEIOBAHUS JI1.7, JI1.8
pacTeHHid U Cpebl UX OOUTAHUS
NHcTpymeHTabHAS JTUarHOCTHKA
OHOJIOTHYECKHX aKTOPOB cpenbl
oOuTaHust ¥ b paCTeI)HP?fI. L1, JT1.2, T1.3,
3 JI1.4, J11.5, JI1.6, JI2.1 JI3.1
WNuctpymeHTansHas JIUarHOCTUKA
JI1.7, JI1.8
OMOJIOTUYECKUX dakTopoB cpeabl
OOUTaHUS pacTeHUN

7. @OoHI OIEHOYHBLIX CpPeacTB (OLEHOYHbIX MATEPHAJIOB) /JIfA MPOBEJEHUS] TPOMEKYTOYHOH aT-
TecTaluu 00y4alouXcs o Jucuuminie « MHCTpyMeHTaIbHbIe MeTObI HCCIE0BAHM D)

7.1. IlepeyeHb WHAMKATOPOB KOMIETEHHHH ¢ yKa3aHHeM 3TanoB HX (OPpMUPOBaHHMS B mpoiecce
OCBOEHHS 00pa30BaATEIbLHOI MPOrPaMMBbI

JIMCIUIIINHBL/37IEMEHTEHI
MIPOTpaMMBbI (TIPAaKTHKH, 1 5
I'MA), yuacTByomue B
(hopMHUPOBAHNU HHIUKATOPA
KOMIIETEH-1IUN 1 2 3 4

WuaukaTop KOMIETEHIIUH
(xom u conepkaHue)

OIIK-4.1:lemonctpupyer | IHHOBanmoHHBIE
3HAaHUE TPATULMOHHBIX U TEXHOJIOTHH B Cal0BOJICTBE

COBPEMEHHBIX METO/10B Hcropus u MeTORONIOIHSA X
HCCiI€a0BaHuA, HayQHOIZ arpOHOMHUUN
TJIAHUPOBAHUS U

MIPOBCICHHU

Hay‘lHO-HCCJ’IeHOBaTeHLCKaﬂ

9KCIIEPUMEHTOB B 007IaCcTH
pabota

3CMIICOCTIUA U
PaCTCHUEBOJACTBA




WHaukaTop KOMIETEHIIUU
(xom m comepxKaHue)

JMCIUIIINHBL/3JIeMEHTEHI
NPOrPaMMEI (TIPAKTHKH,
I'"A), ygacTBytomue B
(hOpMUPOBaHUH HHANKATOPA
KOMIIETeH-LIUH

OIIK-4.2:Pa3pabaTsiBaet
IJIaHBI, IIPOIPaMMBI,
MCETOAWKHU U TIPOBOAUT
HaY4YHBIC UCCJICAOBAHMS B
o0acTy arpoOHOMUH

Hcrtopus u merogosnorus
Hay4HOH arpOHOMHUHU

HayuHo-uccnenoBarenbckas
pabora

OIIK-4.3:00001maer u
AHAIM3UPYET PE3YJIbTATHI
HUCCIICIOBAHUN, TOTOBUT
OTYETHBIC JOKYMCHTHI U
PEKOMEHAALNHU 11O
pe3yiIpTaTaM Hay9IHBIX
HUCCIIEI0OBaHUN

HayuHo-uccrnenoBarenbsckas
pabora

IIK-5.2:ITpumenser
COBPEMEHHBIE TEXHOJIOTUH
00paboTku u

T'UC B camoBoacTBe 1
MMUTOMHHUKOBOJCTBE

MCTOHLI TJIaHUPOBAHUA U

NpEACTaBICHUA MPOrpaMMHUPOBAHUS

SKCIEPUMEHTAIBHBIX MPOAYKTUBHOCTH TUIOIOBO-

JAHHBIX C HCHIOIE30BAHUEM | qTOMHBIX KYJILTYD

CIEUAIBHOTO

IPOrpaMMHOTO

obecrieueHus 1 li/leTOIIOB [IpenuniomMHas npakTuka X
MaTEMaTHYECKOU

CTaTUCTHUKHU

7.2. Kputepuu H ImKajJdbl OUEHUBAHUS YPOBHSI YCBOEHHSI HWHAMKATOPA KOMIIeTeHUMH, ompese-
JISIIOLIME NPoueypPbl OLleHMBAHUSA 3HAHUH, YMEHH I, HABBIKOB U (MJIH) ONBITA J1eSITeJIbHOCTH

OneHka 3HaHWM, YMEHHUW W HaBBIKOB W (WJIM) ONBITA NEATEIBHOCTH, XapaKTEPU3YIOMIMX STaIlbl
(hopMUpOBaHUS KOMIIETEHIIMK MO nuciuiuinHe «HCTpyMeHTanbHble METOMABI MCCIEAOBAHUN» MPOBOAUTCS
B (hopMe TeKyIIero KOHTPOJIS U MPOMEKYTOUHOM aTTeCTAIINH.

Tekyumuii KOHTPOJb MPOBOAMUTCS B TEUEHUE CEMECTPa C LEJbI0 ONpPEAENICHUs YpPOBHS YCBOECHUS
oOyJaromuMucs  3HaHWW, (QOPMUpPOBAHUS YMEHMM ¥  HABBIKOB, CBOCBPEMEHHOTO  BBISBICHUS
mpernojaBaTelieM HEJOCTaTKOB B IMOATOTOBKE OOydYaloOImUXCs M TPUHATHS HEOOXOOUMBIX Mep Mo eé
KOPPEKTHUPOBKE, a TaKXKe JJII COBEPIICHCTBOBAHUS METOAMKUA OOY4YEHUS, OpraHH3allud Y4eOHOU paboThI U
OKa3aHUsl UHAUBHUIYAIbHOMN MOMOIIX 00yYarolEeMyCs.

[IpomexxyTounast arrecranus 1o AucCHUIUMHE <« HCTpyMEHTambHBIE METOABl HCCIIECIOBAHUI
MIPOBOJIUTCA B BUJI€ DK3aMEH.

3a 3HaHMS, YMEHUS U HAaBBIKH, TPUOOPETEHHBIE CTYJIEHTAMU B MIEPHOJI UX OOYUYEHUs, BHICTABIISIOTCS
oneHku «3AUTEHO», «HE 3AUTEHO». (mm «OTJIIMYHOy», «XOPOILIOy», «YJIOBJIIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIBHO» nns nuddepeHnpoBanHOTO 3a4eTa/IK3aMEHA)

Jlns olleHWBaHUsl 3HAHWM, YMEHUN, HaBBHIKOB U (WMJIM) OMBITA ACSITENLHOCTH B YHUBEPCUTETE MpHUMeE-
HAETCS OaJTbHO-PEUTUHIOBAas CHCTEMa OIICHKM Ka4decTBAa OCBOEHHUs 00pa30BaTEIbHOM MPOTPaMMBI.
OueHka NpoBOAUTCS NPHU MPOBEAECHUM TEKYLIEr0 KOHTPOJIS YCHEBAEMOCTH M MPOMEKYTOUHBIX aTTECTALUN
oOyuatonuxcsi. PelTHHTOBas OllGHKAa 3HAHUNM SABISAETCS HMHTETPUPOBAHHBIM IIOKa3aTeJIeM KayecTBa
TEOPETHYE-CKUX U MPAKTUYECKUX 3HAHUI 1 HABBIKOB CTYJIEHTOB IO IUCLUUILINHE.

CocTaB 0a/11bHO-PETUHIOBOI OLIEHKHU CTY/IEHTOB 0YHOI ()OpMBbI 00yUeHusl

s ctyaeHToB o4HOW (POpMBI OOYYEHHS 3HAHUS 1O OCBAaWBAEMBIM KOMIETCHIHSIM (OPMHUPYIOTCS
Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHUSAX, 4 TAKXKE B IPOLECCE CAMOCTOSTEIbHON MTOATOTOBKH.

B cooTBeTcTBHM C OaMIBHO-PEUTUHTOBOW CHUCTEMOW OIEHKHU, MPUHITONH B YHHUBEPCUTETE CTYICHTAM
HAYHUCIISAIOTCS 0aJuTbl TIO CIIEAYIOITUM BHIaM paboT:

. MakcumanbHOE
No koHTpOJIBHOMI O1eHoYHOE CPEACTBO PE3YIbTATOB UHAMKATOPOB JOCTHKEHUS
N KOJINYECTBO
TOYKH KOMIICTCHIINU
OamioB

3 cemecTp




KT 1 KosnmokBuym 8
KT 1 [IpakTHKO-OpUEHTHUPOBAHHBIE 33/1a41 U CUTYAI[MOHHBIE 33/1a4u 7
KT 2 KonnokBuym 8
KT 2 [IpakTHKO-OpUEHTUPOBAHHBIE 33/1a4/ U CUTYAI[MOHHBIC 3a/1a4u 7
CymMma 0a/1710B 110 HTOraM TeKYIIero KOHTPOJIs 30
Tlocerienue JeKIIMOHHBIX 3aHATUH 20
[Tocemenne NpakTHYECKUX/Ta00paTOPHBIX 3aHATUI 20
Pe3ynpTaTMBHOCTE pabOTHI Ha MPAKTUYECKUX/TA00PATOPHBIX 3aHITHSIIX 30
Hroro 100
Ne KOHTPOSBHOM OueHouyHOE CpeicTBO MakcumanbHOe §
UK pe3yIbTaTOB UHAMKATOPOB KOJIMYECTBO Kpurepuu orieHkr 3HaHUI CTYJIEHTOB
JIOCTHKEHH KOMITETEHIUIA OaytoB

3 cemecTp




KT 1

Konnoksuym

8 OaJI0B 3acy’KUBAET CTYCHT,
OTBETHUBILUH MMOJHOCTBIO U 0e3
omurOOK Ha MPEIOKEHHBIE BOIIPOCHI
¥ MOKA3aBIUINIA 3HAHUSI OCHOBHBIX
MOHATHI TUCIUIUTHHEI B
COOTBETCTBHUHM C 00513aTeIbHON
IIPOrpaMmMoin Kypca u
PEKOMEHI0BAaHHOW OCHOBHOM
TUTEpaTypoi. 6 6aIIOB 1aH
HE/I0CTaTOYHO MOJIHbIN U
HEJOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocieaoBaTeNbHOCTh
U3JI0KEHUS] IMEIOT HapyIIICHHS.
Jlony1ieHs! OMMUOKU B paCKPHITHH
MIOHSATHH, YIIOTPEOICHUN TEPMUHOB.
CryneHt He criocobeH
CaMOCTOSITENIHO BBIJICITUTh
CYILIECTBEHHbIE 1 HECYLIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICCTBEHHBIE
cBsi3u. CTyZEHT MOXKeT
KOHKPETU3UPOBATh 000OIICHHBIE
3HaHUs, JOKa3aB Ha IIpUMepax ux
OCHOBHBIE TTOJIOKEHHS TOIBKO C
MOMOIIBIO IpenoaBarens. PeyeBoe
odopmiieHre TpeOyeT MOMPaBoK,
KOppeKIuu. 4 6asuia 1aH HEeTOJIHBINA
OTBET, IPEJCTABIISIIOIINNA cO00
pa3pO3HEHHbIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMU
OLIMOKAMHU B OIIPEEIICHUIX.
[TpucyTcTBYIOT (hparMeHTapHOCTH,
HEJIOTUYHOCTh U310KeHus1. CTy1eHT
HE OCO3HAET CBS3b JJAHHOTO MOHSTHS,
TEOPHH, SIBICHUS C JPYTUMHU
00BEKTaMU JAUCIUTLTUHBI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKPETHU3aIUs U JOKa3aTeIbHOCTD
u3j0keHus. Peub HerpamoTHasl.
JlonoTHUTEIBHBIE U YTOUHSIOIINE
BOIIPOCHI ITPET01aBaTelisi He MPUBOAST
K KOPPEKIMH OTBETA CTyIEHTA HE
TOJILKO Ha MOCTaBJIEHHBII BOIPOC, HO
¥ Ha JPYTHE BOMPOCH JUCUUTUIAHEL 0
0aJyIOB BBICTABIISIETCS CTYACHTY IIPU
MIOJTHOM OTCYTCTBHMHU OTBETA,
MMEIOILEro OTHOIIEHUE K BOIIPOCY.




KT 1

[IpakTuKO-OpHEHTUPOBAHHbBIE
3a1aumn u CUTYaIl[MOHHBIE
3aa4u

7 6ansoB 3acily>KUBaeT CTYJEHT,
OTBETHUBILUH MMOJHOCTBIO U 0e3
omurOOK Ha MPEIOKEHHBIE BOIIPOCHI
¥ MOKA3aBIUINIA 3HAHUSI OCHOBHBIX
MOHATHI TUCIUIUTHHEI B
COOTBETCTBHUHM C 00513aTeIbHON
IIPOrpaMmMoin Kypca u
PEKOMEHI0BAaHHOW OCHOBHOM
nuTepaTypoil. 3 6aia gaH
HE/I0CTaTOYHO MOJIHbIN U
HEJOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocieaoBaTeNbHOCTh
U3JI0KEHUS] IMEIOT HapyIIICHHS.
Jlony1ieHs! OMMUOKU B paCKPHITHH
MIOHSATHH, YIIOTPEOICHUN TEPMUHOB.
CryneHt He criocobeH
CaMOCTOSITENIHO BBIJICITUTh
CYILIECTBEHHbIE 1 HECYLIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICCTBEHHBIE
cBsi3u. CTyZEHT MOXKeT
KOHKPETU3UPOBATh 000OIICHHBIE
3HaHUs, JOKa3aB Ha IIpUMepax ux
OCHOBHBIE TTOJIOKEHHS TOIBKO C
MOMOIIBIO IpenoaBarens. PeyeBoe
odopmiieHre TpeOyeT MOMPaBoK,
KOoppekuu. 1 6aymn JaH HemOIHbIH
OTBET, IPEJCTABIISIIOIINNA cO00
pa3pO3HEHHbIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMU
OLIMOKAMHU B OIIPEEIICHUIX.
[TpucyTcTBYIOT (hparMeHTapHOCTH,
HEJIOTUYHOCTh U310KeHus1. CTy1eHT
HE OCO3HAET CBS3b JJAHHOTO MOHSTHS,
TEOPHH, SIBICHUS C JPYTUMHU
00BEKTaMU JAUCIUTLTUHBI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKPETHU3aIUs U JOKa3aTeIbHOCTD
u3j0keHus. Peub HerpamoTHasl.
JlonoTHUTEIBHBIE U YTOUHSIOIINE
BOIIPOCHI ITPET01aBaTelisi He MPUBOAST
K KOPPEKIMH OTBETA CTyIEHTA HE
TOJILKO Ha MOCTaBJIEHHBII BOIPOC, HO
¥ Ha JPYTHE BOMPOCH JUCUUTUIAHEL 0
0aJyIOB BBICTABIISIETCS CTYACHTY IIPU
MIOJTHOM OTCYTCTBHMHU OTBETA,
MMEIOILEro OTHOIIEHUE K BOIIPOCY.




KT 2

Konnoksuym

8 OaJI0B 3acy’KUBAET CTYCHT,
OTBETHUBILUH MMOJHOCTBIO U 0e3
omurOOK Ha MPEIOKEHHBIE BOIIPOCHI
¥ MOKA3aBIUINIA 3HAHUSI OCHOBHBIX
MOHATHI TUCIUIUTHHEI B
COOTBETCTBHUHM C 00513aTeIbHON
IIPOrpaMmMoin Kypca u
PEKOMEHI0BAaHHOW OCHOBHOM
TUTEpaTypoi. 6 6aIIOB 1aH
HE/I0CTaTOYHO MOJIHbIN U
HEJOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocieaoBaTeNbHOCTh
U3JI0KEHUS] IMEIOT HapyIIICHHS.
Jlony1ieHs! OMMUOKU B paCKPHITHH
MIOHSATHH, YIIOTPEOICHUN TEPMUHOB.
CryneHt He criocobeH
CaMOCTOSITENIHO BBIJICITUTh
CYILIECTBEHHbIE 1 HECYLIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICCTBEHHBIE
cBsi3u. CTyZEHT MOXKeT
KOHKPETU3UPOBATh 000OIICHHBIE
3HaHUs, JOKa3aB Ha IIpUMepax ux
OCHOBHBIE TTOJIOKEHHS TOIBKO C
MOMOIIBIO IpenoaBarens. PeyeBoe
odopmiieHre TpeOyeT MOMPaBoK,
KOppeKIuu. 4 6asuia 1aH HEeTOJIHBINA
OTBET, IPEJCTABIISIIOIINNA cO00
pa3pO3HEHHbIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMU
OLIMOKAMHU B OIIPEEIICHUIX.
[TpucyTcTBYIOT (hparMeHTapHOCTH,
HEJIOTUYHOCTh U310KeHus1. CTy1eHT
HE OCO3HAET CBS3b JJAHHOTO MOHSTHS,
TEOPHH, SIBICHUS C JPYTUMHU
00BEKTaMU JAUCIUTLTUHBI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKPETHU3aIUs U JOKa3aTeIbHOCTD
u3j0keHus. Peub HerpamoTHasl.
JlonoTHUTEIBHBIE U YTOUHSIOIINE
BOIIPOCHI ITPET01aBaTelisi He MPUBOAST
K KOPPEKIMH OTBETA CTyIEHTA HE
TOJILKO Ha MOCTaBJIEHHBII BOIPOC, HO
¥ Ha JPYTHE BOMPOCH JUCUUTUIAHEL 0
0aJyIOB BBICTABIISIETCS CTYACHTY IIPU
MIOJTHOM OTCYTCTBHMHU OTBETA,
MMEIOILEro OTHOIIEHUE K BOIIPOCY.




KT 2

[IpakTuKO-OpHEHTUPOBAHHbBIE
3a1aumn u CUTYaIl[MOHHBIE
3aa4u

7 6ansoB 3acily>KUBaeT CTYJEHT,
OTBETHUBILUH MMOJHOCTBIO U 0e3
omurOOK Ha MPEIOKEHHBIE BOIIPOCHI
¥ MOKA3aBIUINIA 3HAHUSI OCHOBHBIX
MOHATHI TUCIUIUTHHEI B
COOTBETCTBHUHM C 00513aTeIbHON
IIPOrpaMmMoin Kypca u
PEKOMEHI0BAaHHOW OCHOBHOM
nuTepaTypoil. 2 6aia gaH
HE/I0CTaTOYHO MOJIHbIN U
HEJOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocieaoBaTeNbHOCTh
U3JI0KEHUS] IMEIOT HapyIIICHHS.
Jlony1ieHs! OMMUOKU B paCKPHITHH
MIOHSATHH, YIIOTPEOICHUN TEPMUHOB.
CryneHt He criocobeH
CaMOCTOSITENIHO BBIJICITUTh
CYILIECTBEHHbIE 1 HECYLIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICCTBEHHBIE
cBsi3u. CTyZEHT MOXKeT
KOHKPETU3UPOBATh 000OIICHHBIE
3HaHUs, JOKa3aB Ha IIpUMepax ux
OCHOBHBIE TTOJIOKEHHS TOIBKO C
MOMOIIBIO IpenoaBarens. PeyeBoe
odopmiieHre TpeOyeT MOMPaBoK,
KOoppekuu. 1 6aymn JaH HemOIHbIH
OTBET, IPEJCTABIISIIOIINNA cO00
pa3pO3HEHHbIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMU
OLIMOKAMHU B OIIPEEIICHUIX.
[TpucyTcTBYIOT (hparMeHTapHOCTH,
HEJIOTUYHOCTh U310KeHus1. CTy1eHT
HE OCO3HAET CBS3b JJAHHOTO MOHSTHS,
TEOPHH, SIBICHUS C JPYTUMHU
00BEKTaMU JAUCIUTLTUHBI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKPETHU3aIUs U JOKa3aTeIbHOCTD
u3j0keHus. Peub HerpamoTHasl.
JlonoTHUTEIBHBIE U YTOUHSIOIINE
BOIIPOCHI ITPET01aBaTelisi He MPUBOAST
K KOPPEKIMH OTBETA CTyIEHTA HE
TOJILKO Ha MOCTaBJIEHHBII BOIPOC, HO
¥ Ha JPYTHE BOMPOCH JUCUUTUIAHEL 0
0aJyIOB BBICTABIISIETCS CTYACHTY IIPU
MIOJTHOM OTCYTCTBHMHU OTBETA,
MMEIOILEro OTHOIIEHUE K BOIIPOCY.




Kpurtepun n mkaJjbl OleHUBAHUSA Pe3yJIbTATOB 00yUeHHsI HA IPOMEKYTOUHON aTTecTAlMHU

[Ipu mpoBeneHUU HTOTOBOM arTecTaluu «3adeT» («Iu(QEepeHIUPOBAHHBIN 3a4eT», «IK3aMEH))
MpernojaBaTesliio C COIJacus CTyJEHTa pa3peliaeTcs BBICTABIATh OLEHKH («OTIMYHO», «XOPOIIO»,
«YZOBIETBOPUTEIBHO», «3a4eT») MO pe3ylbTaTaM HaOpaHHBIX OalIoB B XOAE TEKYIIEr0 KOHTPOIs
yCIEBAaEMOCTH B CEMECTPE I10 BBIILIE PUBEIECHHON HIKaJE.

B cnyuae oTkaza — cTyaeHT caaet 3aueT (auddepeHupoBaHHBIM 3a4eT, SK3aMeH) M0 MPUBEIECHHBIM
BBIIIIE BOTMpocaM M 3adaHusM. MToroBas ycmeBaeMocTh (3auer, AuddepeHIInpOBaHHBIN 3a4eT, dK3aMeH) He
MOKET OIICHHBATHhCSI HIDKE CYMMBI 0alyioB, KOTOPYIO CTyJEHT Habpan Mo WTOraM TeKymed u
MIPOMEKYTOYHON yCIIEBAEMOCTH.

[Ipu cpade (3auera, nuddepeHITUPOBAHHOTO 3aueTa, HJK3aMeHa) K 3apabOoTaHHBIM B TEYCHHE
ceMecTpa CTyAEHTOM OamjiaM MpuOaBisAlOTCS Oailibl, MOJy4YeHHblE Ha (3auere, AU(GdepeHIHpPOBAaHHOM
3ayeTe, 3K3aMeHe) U CyMMa 0aJuIOB MEPEBOAUTCS B OLICHKY.

Kpurtepuu u mkaibl olleHUBAaHUS 0TBETa HA IK3aMeHe
Caaya sK3aMeHa MOKET A00aBHTh K TEKylled OauIbHO-PEHTHHIOBON OIIEHKE CTYICHTOB HE Ooiee
20 0ayuioB:

Conep:xanue Omiera Komnmuectso 6anioB
Teoperuueckuit Bompoc Nel no 7
Teoperuueckuii Bormpoc Ne2 o 7

3amayda (OIleHKa YMEHUH H o 6
Hroro 20

KpnTeplm OLICHKH OTBE€TA HA IK3aMCHC

Teoperuueckue Bonpockl (Bonpoc 1, Bonpoc 2)

7 GayJoB BBICTABISETCSA CTYJEHTY, MOJHOCTbIO OCBOMBIIEMY MaTepuall JUCHMIUIMHBI MJIM Kypca B
COOTBETCTBUM C Y4YyeOHOW MporpaMMoOii, BKJIOYash BOMNPOCHl paccMaTpuBaeMble B PEKOMEHJIOBaHHOMN
OpOrpaMMO JIOTIOJIHUTENILHOW CIPAaBOYHO-HOPMATHBHOM M HAay4HO-TEXHHYECKOH JIMTepaTypbl, CBOOOIHO
BJIQ/ICIOIIEMY OCHOBHBIMHU TOHSATUSIMM JUCUUIUIMHBL. TpeOyeTrcs TNOJHOE TIOHMMaHWE€ M YEeTKOCTh
U3JI0KEHUSI OTBETOB I10 3K3aMEHALIMOHHOMY 33JaHuI0 (OWiIeTy) W JAONOJIHMUTENbHBIM BOIPOCAM, 3aJaHHBIX
9K3aMEHAaTOPOM. JIOMOJHUTENbHBIE BOIPOCHl, KAK IPAaBWIO, JOJDKHBI OTHOCUTBCA K Marepuaily
JTUCLUIUIMHBl UM Kypca, HE OTPaXEHHOMY B OCHOBHOM 3K3aMEHAIlMOHHOM 3aJlaHuu (OujIeTe) U BBISBISAIOT
IIOJIHOTY 3HAaHHUU CTYyACHTA 110 JUCLUIUINHE.

5 Oamna 3acimyKMBaeT CTYJIEHT, OTBETUBIIMH MOJHOCThIO M 0€3 OomHuOOK Ha BONPOCHI
9K3aMEHALIMOHHOTO 33JlaHMs M IOKa3aBUIMM 3HAHWUS OCHOBHBIX IOHATUH JMCLUIUIMHBI B COOTBETCTBHH C
00s3aTeNBpHOM MPOrpaMMOi Kypca U peKOMEHI0BAaHHOW OCHOBHOM TUTEPaTypOil.

3 Oamia JaH HEJOCTaTOYHO TIOJHBIM M HEJOCTaTOYHO pa3BepHYThIM orTBeT. Jloruka wu
HOCJIEIOBATEIbHOCTh M3JIOKEHUS MMEIOT HapylueHus. JlomymieHsl OIMOKM B PACKPBITUM MOHSATHM,
yrnoTpebneHnn TepMHHOB. CTYIOeHT HE CIIOCOOCH CaMOCTOSTENBHO BBIJCIUTH CYIIECTBEHHBIE U
HECYILIECTBCHHbIE MPU3HAKM M IPUYUHHO-CIEACTBEHHbIE CBA3M. CTyNEHT MOXKET KOHKPETH3UPOBATh
00001IEHHbIE 3HAHMs, JOKa3aB Ha [PUMEPAX HX OCHOBHBIE IIOJIOKEHUS TOJIBKO C  ITOMOUIBIO
npenojanarens. PedeBoe oopmiienue Tpedyer NonpaBoK, KOPPEKLUH.

2 Oayma JaH HEMOJHBIA OTBET, MPEACTABISIONIMN COO0H pa3po3HEHHBIC 3HAHHS IO TEME BOIpPOCa C
CYUIECTBEHHBIMU oOIIMOKamMu B  omnpeneneHusx. [IpucyTcTByroT — (parMeHTapHOCTb, HEJIOTMYHOCTh
u3noxeHusi. CTyIEHT HE OCO3HAeT CBS3b JAHHOTO IIOHSTHS, TEOPUH, SBICHHUS C JAPYIMMU OOBEKTaMHU
JUCHUIUIMHBEL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3aLUs M JIOKA3aTEIbHOCTh U3JI0KEHMs. Peub HerpamorHas.
JlononHuTENbHBIE U YTOYHSIOIIME BOIIPOCH! IIPENOIABATEN HE IMPUBOJIAT K KOPPEKIUU OTBETA CTYJICHTA HE
TOJIBKO Ha IOCTaBJIEHHBIN BOIIPOC, HO U HA IPYTHE BOIPOCHI JUCIUILINHBI.

1 Gann naH HEMOJHBIM OTBET, MPEACTABISAIONIMNA COOOW pa3pO3HEHHbIE 3HAHHUS MO TEME BOMpOCca C
CYUIECTBEHHBIMU oOIIMOKamMu B  ompeneneHusx. [IpucyTcTByroT — (parMeHTapHOCTb, HEJIOTMYHOCTh
u3noxkeHusi. CTyZEHT HE OCO3HAeT CBs3b JAHHOTO IOHSTHS, TEOPUH, SBICHHUS C JAPYIMMH OOBEKTaMHU
JUCHMIUIMHBEL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3aLUs M JTOKA3aTEIbHOCTh U3JI0KEHUs. Peub HerpamorHas.
JlononHUTENbHBIE U YTOYHSIOIIME BOIIPOCH! IIPENOIABATEN] HE IMPUBOJIAT K KOPPEKIUU OTBETA CTYJICHTA HE
TOJIBKO Ha IOCTaBJIEHHBII BOIIPOC, HO ¥ HA IPYTHE BOIPOCHI AUCIUILINHBIL.

0 6ayIoB - U MOJHOM OTCYTCTBHM OTBETA, UMEIOIIETO OTHOLIEHHE K BOIIPOCY.



OreHUBaHKE 3a/1a41

6 GayutoB 3a7a4u PEIICHBI B IIOJTHOM 00BEME ¢ COOITIO/IECHUEM HEOOXOIMMOM TIOCTIeTI0BATEIIBHOCTH.

5 GamoB

4 Ganna 3a/1auu pENICHbBI ¢ HEOOIBIITUMH HEI0UYETaMU.

3 Gamna

2 Oamra 3amaud penieHbl HE MOJIHOCTHIO, HO O0OBEM BBIMOJTHEHHON YacTH TAaKOB, YTO TO3BOJISET IO-
JYYHUTh TPABUIBHBIC PE3YIIBTATHI U BHIBOIBI.

1 GammoB 3amavm pemIeHbl YaCTUYHO, ¢ OOJIBIINM KOJWYECTBOM BBIYHCIUTEIHHBIX OIMUOOK, 00beM
BBITTOJIHEHHOH YacTH PabOThI HE MTO3BOJISET CIENIATh MPABHIBLHBIX BBIBOJIOB.

0 GammoB 3amaun HEe pemieHBl WM PaboTa BHITIOJHEHA HE IMOJIHOCTHIO, © 00bEM BBHITIOJTHCHHOW da-
CTH pabOTHI HE TIO3BOJISICT CJIENIATh MPABHILHBIX BHIBOJIOB.

[TepeBoa peUTHHTOBBIX OAJIOB B MATHOAUIBHYIO CUCTEMY OLICHKH 3HAHUM 00y4aronxcs:

U1 DK3aMeHa:

- «oTnu4HO» — OT 89 1o 100 OayioB — TEOpPETUYECKOE COIEpPKAHHE Kypca OCBOEHO MOJIHOCTHIO, 6e3
po0OesoB HEOOXOJUMbIE MPAKTUYECKHE HABBIKM PabOThI C OCBOCHHBIM MaTepHaloM C(OPMHUPOBAHBI, BCE
peyCMOTPEHHbIE MPOTrpaMMOil 00yueHusi yuyeOHbIe 3a/laHusl BBIMOJIHEHbI, KaUeCTBO MX BBIIIOJIHEHUS Olie-
HEHO YKCJIOM 0aJIIOB, OJIM3KUM K MaKCUMAJIbHOMY;

- «xopomo» — oT 77 go 88 OamioB — TEOpPETUYECKOE COJAEpKaHHE Kypca OCBOEHO IMOJIHOCTHIO, 0e3
MpoOEJIOB, HEKOTOPHIE MPAKTHYECKUE HABBIKM Pa0OTHI C OCBOCHHBIM MaTepuanioM CHOPMHUPOBAHBI HEIO-
CTaTOYHO, BCE MpPEeIyCMOTPEHHbIE MpOorpaMMmoil oOyueHusi ydyeOHble 3a/laHusi BBIIOJHEHBI, Kau€CTBO BBI-
IIOJIHEHUA HU OAHOI'O0 M3 HHUX HC OLCHCHO MHUHUMAJIIBHBIM YHUCIIOM GaJIJIOB, HCKOTOPBLIC BU/bL 3a;[aH1/1171 BbI-
MOJIHEHBI C OLITUOKaMU;

- «YIOBJETBOPUTENIBHO» — OT 65 10 76 OannoB — TEOPETHUECKOE COJEp’KaHHe Kypca OCBOCHO Ya-
CTHUYHO, HO MPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOJUMble MPAaKTUYECKHUE HABBIKU paboThI ¢
OCBOGHHBIM MAaTEPHAJIOM B OCHOBHOM C(OPMHUPOBAHBI, OOIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMOI
oOydeHus: y4eOHBIX 3a/laHUi BBIMOJIHEHO, HEKOTOphIE M3 BBHIMOJIHEHHBIX 33JaHUN, BO3MOXKHO, COJIEpKaT
OIINOKHU;

- «HEYAOBIETBOPUTENBHO» — OT 0 10 64 OaIOB - TEOPETHUECKOE COACpKaHWE Kypca HE OCBOCHO,
HEOOXO/MMBIE TMPAKTUYECKHE HABBIKM pabOTHl HE CPOPMHUPOBAHBI, BBINOJHEHHBIE y4yeOHBIE 3aJaHHs CO-
JepKaT rpyOble OIIMOKH, JAOTMOJIHUTENbHAS CaMOCTOsITeNIbHAs padoTa HajJ MaTepuajoM Kypca He MpHUBEAET
K CyIICCTBCHHOMY MOBBLINICHUIO Ka4€CTBA BLIITOJTHCHUA y‘-Ie6HBIX 3anaHm”1

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

Bompocs! 17151 TOATOTOBKH K AK3aMEHY

1. [lalite ompeneneHue WHCTPYMEHTAIBHBIM METOAAM aHAlW3a M HMX pPOJIb B COBPEMEHHBIX
HCCIIEIOBaHUSIX.

2. Knaccudukanus HHCTPYMEHTAIBHBIX METOJ/IOB TI0 XapaKTepy H3MEPSIEMOro CUTHAA.

3. [loHsiTHE YyBCTBUTEIHHOCTH, CEJIEKTUBHOCTH U Mpeziesia 00HapYKEeHHsI METOJO0B aHaIHN3a.

4. MeTtponorndeckue XapaKTePUCTHKU WHCTPYMEHTAIBLHBIX METO/JIOB: TOYHOCTb,
MPELM3UOHHOCTD, BOCIIPOU3BOAUMOCTb.

5. OcHOBHBIE 3Tallbl WHCTPYMEHTAJIBLHOTO aHalM3a: O0TOOp MpoO, MPOOOIOArOTOBKA, M3MEPEHUE,
00paboTKa pe3yJIbTaToB.

6. OCHOBBI CIIEKTPOCKOITMU: BUIBI SHEPTHI TIepeX0/10B, 3akoH byrepa-JlamGepra-bepa.

7. IlpuHuunbel W ammapatypa MOJEKYJSIpHOW aOcopOImoHHoM crekTpockoruu (Y D-Bugumas
CIEKTPOCKOIIHUSA).

8. KonmnuectBeHHsblid aHanm3 B Y D-BUIUMON CIEKTPOCKOIHWU: METOIbI TPATyHpPOBOYHOTO Tpaduka
Y CTaH[IapTOB.

9. @nyopumeTpus: TNPUHIMUI,  anmaparypa, MpeuMylIecTBa  mepen  abcopOIMOHHON
CIIEKTPOCKOITHEH.

10. AToMHO-a0CcOpPOIIMOHHAS CTIEKTPOCKOIIHS: IPUHITUI, arraparypa, 00J1acTi MPUMEHECHHS.

11. ATOMHO-3MHUCCHOHHAs CIIEKTPOCKOIHNS ¢ MHAYKTUBHO-CBsi3aHHOM mi1a3moi (ICP-AES).

12. UndpakpacHasi COEKTPOCKOMUS: MPUHIINII, KOJIeOaHUS MOJIEKYJI, HHTEPIIPETals CIIEKTPOB.

13. Cnekrpockomnusi sIIGPHOTO MarHUTHOrO pe3oHanca (SAIMP): ocHOBHbIE TNPUHLHUIBI U



UH(POPMATUBHOCTb.

14. Ilpunuunel xpomaTtorpaduu: kinaccudukanusi METO10B, OCHOBHBIE ITapaMeTpHI.

15. Teopust xpomatorpaduyeckoro mporecca: KOHIEMIUSI TEOPETHUECKUX TapesoK.

16. I'azoBas xpomatorpadus: anmnaparypa, 0COOEHHOCTH MOJTOTOBKH MPOO.

17. JleTeKkTopsbl B ra30Boil XpoMaTorpaduu: niaMeHHO-UOHU3AUOHHBIN, 3JIEKTPOHHO-3aXBaTHBIH.

18. BeicokoaddekruBHas sxkuakoctHas xpomartorpadus (BIXKX): npeumyiiectBa, OCHOBHBIE
KOMITOHEHTBI CUCTEMBI.

19. Onrrummzanus pasaeneHus B BOXKX: BeiOop ¢asbl, rpaAMeHTHBIN ITIOCHT.

20. MonooOMeHHast xpomarorpadusi: IpUHIUI, 007IaCTH IPUMEHEHUS.

21. TonkocnoiHas xpomarorpagusi: METOIMKa, 0COOEHHOCTH KOJIMYECTBEHHOI'O aHAJIN3a.

22. Knaccudukanus 3J1eKTpOXMMUYECKUX METO/I0B aHAIM3a.

23. IloTeHuMOMETpUS: TPUHIINII, HOHOCEJIEKTUBHBIE 3JIEKTPOIbl, pH-MeTpus.

24. BoapTaMIiepoMeTpHsi: IPUHLIKI, BUJIbl, aHATUTUYECKHE BO3MOKHOCTH.

25. KynoHoMeTpHsi: IPUHLUIIBI METO/I0B, 001aCTH IPUMEHEHHUS.

26. KonaykroMeTpus: MPUHLUIIBI, IPUMEHEHUE B aHAJIM3E.

27. IlpuHUHKIIBI MacC-CIEKTPOMETPHUM: HOHU3ALUS, Pa3/IeJICHUE HOHOB, IETEKTUPOBAHUE.

28. Metoas! nonmsarnuu B macc-ciekrpomerpuu (EI, CI, ESI, MALDI).

29. Xpomato-macc-criekrpomerpusi: coueranue [ X/ KX u MC.

30. UnTepnperaliysi Macc-ClieKTPOB: MOJIEKYJISIPHBIA HOH, ()parMeHTalHs.

31. TepmorpaBumerpuueckuii ananu3s (TT'A): npuHIMn, MHTEpHpPETALUs KPUBBIX.

32. IuddepenunanbHo-ckanupyromas kanopumerpus (ICK): npunuun, npuMeHeHue.

33. KanwmsipHbIH 251eKTpodopes: MPHHIIAIL, TPEUMYIIeCTBa, 00JaCTH IPUMCHCHHSI.

34. PentreHo(hayopeclieHTHBIN aHaJIN3: MPUHIUIIBI, BO3MOXKHOCTH.

35. Meroas! ananuza nosepxHoctu: POOC, ACM.

36. ABTOMaTH3a1Msl MHCTPYMEHTAJIBHOTO aHAJIN3a: CUCTEMBI IPOOONOIOTOBKY U aHAJIM3a.

37. Beibop MeToa aHaym3a AJi pelieHus KOHKPETHOW aHAJTUTUYECKOH 3a/1auu.

38. Banupanus METOIMK HHCTPYMEHTAIBHOIO aHaJIu3a.

39. Cratuctuyeckast 00paboTKa pe3yabTaTOB HHCTPYMEHTAIBHBIX U3MEPEHUI.

40. CoBpeMeHHbIE TCH/ICHIIMM Pa3BUTHUS HHCTPYMEHTAIBHBIX METOJIOB aHAJIN3A.

Tewmbl pedeparoB 1o Teme 2

1. [Tnopoponue nousskl, ero Bubl. [yt nmoBeimenus 3¢ HEeKTUBHOTO MI0J0POIHUS.

2. [TorennmansHoe u 3¢ ¢exkTuBHOE TWIoM0opoaue 1MouB. OCHOBHBIE TPHUEMBI ITOBBIIICHHUS
3(PEKTUBHOTO TIIIOIOPO IS TTOYB.

3. CocTtaBHBIC YaCTH MOYBHI M UX POJIb B IUTAHUH PACTECHHA.

4. EMKOCTB MOTJIONIeHUs U COCTaB MOTIONICHHBIX KATHOHOB TIOYB.

5. Peakuust mouBeHHoro pactBopa. Buabl kucIOTHOCTH. PoJib pa3HbIX BHJIOB KHUCIOTHOCTH
MOYB B MTUTAHUU PACTEHUH.

6. Yro takoe OypepHOCTh M KaKOBa €€ POJIb B MMTAHUU PACTCHUI U IPUMEHEHUH YAOOPEHHIA.

7. Arpoduzndeckue, OUOJIOTHYECKUE U arPOXUMHYECKHE TOKA3aTeNu TUI0A0PO M.

8. Haiite onpenenenre HUTPUPUKAITMOHHOW CIIOCOOHOCTH TTOYBHI.

0. VlcTOYHUKY MOCTYIUICHHS M IOTEPh a30Ta U3 MOYBHI. Y CBOCHHE PACTCHUSIMH aMMHUAYHOTO U
HUTPATHOTO a30Ta.

10. KpyroBopor azora B mpupoge. MepomnpusTusi MO YIy4IIEHHIO a30THOro OanaHca B
3eMJIEACIINY.

1. Ot kakux (aKTOPOB 3aBHCHUT CKOPOCTh HUTPU(DUKAITUHN?

12. Conepxanne u hopmsl hocdopa B TIOUBE.

13. Coneprxanne v GOpMBI Kallis B TIOYBE.

14. Kak onpenenuts ynoOpeHus, coepkamniiue aMMuaK?

15. Mukpoyno0peHus, ux XxapakTepucTuka, 0COOEHHOCTH MPUMEHEHUS

16. OcHOBHBIE MUKPOYI0OPEHUS — CBOUCTBA M YCIOBHS 3()(HEKTUBHOTO MTPUMEHEHHUS.

17. [ToHsITHE O KOMIUIEKCHBIX YAOOpeHUsX. MIX 3KOHOMUYECKOE U arpOTEXHUUECKOEe 3HaYCHHE.

Bonpocer 1t yetHOTrO onpoca 1o teme 1

Kakue ocHOBHblE  (HU3MUECKHME  MapaMeTpbl  Cpeibl  OOWMTaHHMsSI ~ pPAacTeHUH  MOAJeKaT
UHCTPYMEHTAJIBHOM TMarHOCTUKE U KAaKOBO UX (pru3nosornueckoe 3HadyeHue?

Kakumu npubopamu M3MepsitoT UHTEHCUBHOCTh (DOTOCHMHTETHYECKH akTHBHOM pamuanuu (PAP) u



KaK MHTEpPIPETUPOBATH NIOJyYECHHbIE JaHHbIE?

Onuiure NpUHLMI padOThl M MOPSAAOK INPUMEHEHHUS TEH3UOMETpa JUIsl ONpEAeSeHHUs BIaKHOCTU
nouBbl. KakoBbl €ro npeumyiecTsa 1 OrpaHuueHus ?

Kak ¢ mnomompi0 MOPTaTUBHOTO TEPMOTUTPOMETpPA IPOBOJUTCSA OLIEHKA TEeMIIepaTypHO-
BJIQ)XKHOCTHOIO DPEXKHMMa IPU3EMHOIO CJIOS BO3/JyXa U KAaKOBbl arpOTEXHUYECKHE IIOCJIEICTBUSA €r0
HapyuIeHUs ?

Kakumu Metogamu u npuOopamMH ONpPENENSIOT IUIOTHOCTh CIOXKEHHMS IOYBBI M IOYEMY JTOT
MOKa3aTelb BayKEH Ul POCTa KOPHEBOU CUCTEMBI?

JUia 4ero ucnosb3yercss NOpTaTUBHBIA pH-METp M KOHAYKTOMETpP NpU AMATHOCTUKE ITOYBEHHOMN
cpenpl? Kak ux moka3aHus CBSI3aHbI C JOCTYIHOCTBIO 3JIEMEHTOB ITUTAHUS?

Onummre TEXHOJNOTUI0 paboThl € MOpTaTMBHOM MereoctaHiuei. Kakue mnapamerpsl oHa
MO3BOJIIET OTCIICKUBATH B JUHAMMKE M KaK 3TO UCHOJIb3YETCSI B TOUHOM 3eMIIE/IEINU?

Kakue HHCTpyMEHTalbHbIE METOABl NPHUMEHSIOTCS [UIsl OLEHKHM TEMIIEpAaTypHOIo cTpecca y
pacTeHMi B MOJIEBBIX YCIOBUIX?

Kak ¢ momouipio MH(ppaKpacHOro TepMOMETpa OLEHMBAIOT BOJHBIA CTpecC PACTEHMH M KaKOBBI
MIPUHLIMIIBI HHTEPIPETALUHU TaHHBIX ?

B uem 3akirouaroTcsi MpeuMyIIecTBA U OIPaHMYEHHsI COBPEMEHHBIX MOPTATUBHBIX NMPHOOPOB s
JMAaTHOCTHKH (DU3MYECKHUX YCIOBHUI CpeJbl IO CPABHEHUIO C J1a00pAaTOPHBIMH METOAAMU?

[TpakTHKO-OpHEHTUPOBAHHEIC 33141 U CUTYaI[MOHHBIC 3a/1a49u |

3anaya 1: Pacyet oCBEIIEHHOCTH ISl 3MMHEN TETLTUIIBI

Curyanmsi: Bbel arpoHOM TeIIMYHOTO KOMOWHArTa. B sHBape callaThl BBITATUBAIOTCS, HMCIOT
Oonennyro okpacky. B 12:00 mHsS B siCHYyr0 TOTOJy BBl M3MEpPUJIM OCBEUICHHOCTh HA YPOBHE MaKyIIEK
pacrenuii mokcmeTpoM. [lokazanue cocrasmio 15 000 srokc.

Bompocsr:

JloctaTouHa JIM 3Ta OCBEUIEHHOCTh JJISl cajlaTa, €CJIM U3BECTHO, YTO ONTUMAalbHbIA ypoBeHb DAP
s Hero coctasisieT 250 Bt/m?? BenomuauTe, uto juist npubiausutenbHoro nepecyera: 1 Br/m? ®AP = 20
000 srokc (111 THEBHOTO CBETA).

Paccuwnraiite, Kakyro JOJIO OT ONTUMAIIbHOM COCTAaBIISIET TEKYIasi OCBEIIEHHOCTb.

[TpennoXuTe TEXHOIOTUIESCKIE MEPOTIPUSATHUS JJIsL PEIICHUS TTPOOJIEMBI.

Pemenue:

[TepeBonum mokcel B Br/m? ®AP: 15 000 mroxe / 20 000 (smroxc/(Bt/m?)) = 0.75 Br/m> DAP.

CpasuuBaem c ontumymoM: (0.75 /250) * 100% = 0.3%. OT0 KpUTHUECKH HU3KUH YPOBEHbD.

Meponpusitusi: YCTaHOBKAa CHCTEMbI JIOCBEUHBAHHS (UTOJIAMIIAMH, OYUCTKA KPOBIIA TETUIHIIHI,
COKpaIlleHHE PACCTOSHUS MEXKITy JIaMIIaMU ¥ PACTCHHUSIMH.

3anaya 2: AHanM3 NOJIMBHOTO PEXHUMa C TOMOUIbIO TEH3UOMETPOB

Curyauusi: B s6moHeBOM caly yCTaHOBJIEHBI TeH3MOMETpbl. [lomuB pexkomMeHayeTcss MPOBOAMTH
npu nokazanuu -50 cantubap. B 8:00 yrpa mokazanue cocraBuio -30 cantmbap. K 14:00 Toro xe mHs
MoKa3aHue OMyCTHIIOCH 10 -55 caHTuOap.

Bompocsr:

B kakoe BpeMs cyTOK HEOOXOAMMO BKIIOYUTH MoiuB? Ilouemy mokazanusi mpubopa MEHSIOTCS B
TeueHue aHs?

Paccunraiite, Ha CKOJIbKO CaHTHOAp B Yac B CPEJAHEM YBEIWYHMBAJICS BOJAHBIN NehUIUT B MOYBE B
3TOT NEPUOA.

Ecnu monuBHas cuctemMa MOXKET MOAaTh HY>KHBIH 00BEM BOJBI 3a 6 4acoB, HE MPUBEIET JIM 3TO K
nepeyBIAKHEHUIO K HOUn?

Pewrenue:

[TonuB nHyxHO BrItounTh nocie 14:00. [Toka3aHusi MEHSIIOTCSA M3-3a pacxojia BOJbI PACTCHUSIMU HA
TpaHCTIHUPAINIO, KOTOpasi MAaKCUMaJlbHA B JIHEBHBIC YaCHl.

Ckopoctb usmenenus: (-55 - (-30)) / (14-8) = -25 cantubap / 6 gacos ~ -4.2 canrubap/4ac.

Puck ecth. HeoOxomumo paccuuTarh NOJUBHYIO HOPMY TakK, 4TOOBI K yTpYy CIEIYIOIIETO IHS
BIIQXKHOCTh JOCTHUTJIA ONTHMAIBHOTO YPOBHS, HO HE TpeBhICHIIA ero. Bo3moxHO, moTpedyercss ApOoOHBIi
MOJIUB.

3amaua 3: JluarHocTUKa BOJHOTO CTpEcca y BUHOTpaaa

Curyauus: Bbl  mpoBoaMTE  MOHMTOPUHI  BHHOTPAJHHMKA C  TOMOIIBIO  [OPTATUBHOTO
nH(ppPaKpacHOTO TepMoMeTpa. Temmeparypa JHCTOBOW IMOBEPXHOCTH 3J0POBOTO, XOPOIIO MOJIMBAEMOTO



BUHOTpana (Oa3ucHbIN MoKaszarenb) cocrapisieT +28°C mpu Temmepatype Boszayxa +30°C. Ha mpoOnom
y4acTKe Bbl OOHApY>KUJIM pacTeHHUsI, TEMIIEPATypa JUCThEB KOTOPbIX cocTasisieT +34°C.

Bompocsr:

O dYeM CBUJETENIBCTBYET IIOBBIIICHHAs TeMIlepaTypa JUCTbeB? PaccuurtaiiTe pasHHIy MEXITY
TEMIIEPATYPOH JINCTA U BO3yXa AJIS ABYX CIIy4aes.

Kak HazpiBaeTcs 3TOT METOJ AUArHOCTUKU?

Kakue cpouHble arpoTEXHUYECKUE MEPONPUATHS BbI IIPEJI0KUTE?

Pemenne:

IToBeIIEHHAsT TeMIiepaTypa CBHIETENLCTBYET O BOAHOM cTpecce. PacTeHMe 3akpblBaeT YCTBHUIIA,
MpeKpalias TpaHCIUPALHIO, YTO IPUBOJUT K MIEPErPEBY.

3noposoe pactenue: +28°C - +30°C = -2°C (JucT X010AHEE BO3/1yXa 3a CUET HUCIIApEeHus).

Bonwsnoe pacrenne: +34°C - +30°C = +4°C (yucT ropsiuee Bo3ayxa).

3T0 MeTOJ OLIeHKH HHAeKca cTpecca KyabTyp (CWSI).

Meponpusitus: CpoyHbIi [OJIMB, MYJIBYUPOBAHUE JUIS COXPAHEHHUS BJard, OLIEHKa paboThbI
CHUCTEMBI OPOLLIEHUS Ha 3TOM Y4aCTKe.

CutyauroHHbIe 3a/1a4M (U1 aHaIU3a U PUHATUS PELICHUI)

Curyanus 1: «IIpoGrema B MUTOMHUKE

Cuenapuii: B nuToMHUKE IEKOPAaTUBHBIX PACTEHUN Ha OJHOM Y4YaCTKE MOJIOJBIE CaKEHIbI TYyH
SIBHO OTCTalOT B POCTE, XBOS MMEET JKENTOBaTHIM OTTEHOK. Ha nIpyroMm ydactke, ¢ TeM K€ COPTOM U
arpOTEXHHUKOM, paCTEHUs pPA3BUBAIOTCA HOPMAJBHO. B Bamem pacnopspkeHHMM €CThb  ITOPTATHBHBIN
koMIutekT: pH-meTp, konaykrometp (TDS-metp), TepMorurpomerp, TEH3HOMETP.

Bamm geiicTBus:

CoctaBpTe mporpamMmy oOcnemoBaHusi 000ouMX ydacTkoB. Kakuwe mapameTphl W B Kakoil
MIOCJIEZI0BATEIBLHOCTH Bbl H3MEPUTE B MIEPBYIO OUEPEb U MTOYEMY?

[Ipenmnonoxure 3 Haubonee BEPOSTHbIE MPHUUMHBI MPOOJIEMbI, OCHOBAHHBIE HA BO3MOXKHBIX
pe3yJibTaTax U3MEPEHUM.

Kakoe skcmpecc-perieHre Bbl MOXETE NPEIOKHUTh, MOKA TOTOBATCS Pe3yibTaThl J1a00paTOPHOTO
aHaJIM3a M0YBbI?

OsxugaemMbie OTBETHI:

[Tporpamma: 1) BraXHOCTh MOYBHI (TEH3UOMETpP) — HCKIIOYaeM nedunurt/mepenus. 2) pH u
anekTponpoBoaHocTh (EC) mouBeHHOro pacTBOpa — TMPOBEPSIEM KHUCIOTHOCTh W 3aCOJICHHOCTH. 3)
TemnepaTypa 1 BIaXXHOCTh BO3yXa — OLIEHUBAEM MUKpPOKIUMAT.

Bo3MoxHbBIE TPUYUHBL:

Hwuskuii/Beicokuii pH: HemocTynmHOCTh 37eMEHTOB MUTaHus (Kee3a, MapraHiia) mpu BeiIcokoM pH
BBI3BIBAET XJIOPO3.

Bricokas 3aconennocts (EC): Tokcuueckoe elicTBHE COeH, OCMOTHYECKHM CTpecc.

JlokanbHOe mepeyBiIakHEeHHe: 3aCTOM BOJABI M HEJIOCTATOK KUCIOPOJa y KOpPHEW H3-3a HapylIeHUs
JpeHaxa.

Pemenue: B 3aBucumMocTd OT pe3ynbTaToB: MpH HU3KOM pH — BHEKOpHEBasl MOJKOPMKA XEJIaTOM
xere3a; npHu BbIcOKOM EC — MpOMBIBHOM MOJINB; MIPU NEPEYBIAKHEHUN — a’3palusi IOYBBI.

Curyanus 2: «Bpi0op yuacTka moJ1 3aKJIaJJKy HHTEHCUBHOTO Ca/iay»

Cuenapmii: Bame npeanpusiTie IUIaHUPYeT 3aKiIagKy HHTEHCHBHOTO sIOJIOHEBOro cajga. Bam
NPEeIOCTaBUIN JIBa ydacTKa. 3ajaya — TMPOBECTH MPEANPOCKTHYI0O MHCTPYMEHTAJIbHYIO JHArHOCTHKY U
JaTh PEKOMEHAALINN.

VYyacTtok A: PoBHBIH, ¢ TIyOOKMMH TUIOJOPOIHBIMH ITOYBAMH.

Vuactok b: Ci1aObIil CKIIOH 105KHOI DKCIIO3UIINH, II0YBEI 00JIEE JIETKHE.

Bammu neiictBus:

Kakoit Habop nmpruOopoB BBl BO3bMETE /IS TIOJIEBOTO OOCIEIOBAaHUS U TIOYEeMY?

Jlig KaKAoro ydacTKa CIPOTHO3UPYWTE OCHOBHBIE PUCKH, KOTOPHIE MOKHO BBISBUTH C MOMOIIBIO
HUHCTPYMEHTOB.

Kakoli yyacTOk Bbl MOpPEKOMEHAYETe U KaKuhe [IONOJHUTENbHbIE MEIMOPATUBHBIC MEPOIPHUSITHS
MPEUIOKUTE I MUHIMU3ALUU PUCKOB HA BHIOPAaHHOM y4acTke?

OsxugaemMbie OTBETHI:

Ha6op mpubopos: IlenerpomeTp (IIOTHOCTH MOYBBI), Oyp + TEH3MOMETPHI/AATYUKUA BIAKHOCTH
(BOMHBIA  pEXKUM), TEPMOMETP/JIOITEP TEMIEpaTypbl TOYBBI M  Bo3ayXa (PHCK  3aMOPO3KOB),
nH(ppaKpacHbIit TepMOMETp (OIIEHKA TEMIIEPATYPHOTO PEKHUMA CKIIOHA).



Pucku:

VYyacTok A: Puck BepXOBOIKH U MEPEYBIAKHEHHS, 3aCTOSI XOJIOAHOTO BO3AyXa (3aMOPO3KH).

Yuactok b: Puck BogHOW 3po3uH, OBICTPOTO HCCYIICHHS MOYBBI, 3MIMHETO TOBPEXKICHUS KOpPHEH
13-3a MaJIOH TEIJIOEMKOCTH JIETKUX TIOYB, 00Jiee CUIIbHBIC TEMIIEPATYPHBIC ITEPEIIaIbl.

Pexomenpanusi: Yacto BBIOMpAIOT POBHBIM y4acTOK A Kak MEHEE PHCKOBAHHBIN. MepompusTHs:
OO0s3aTennbHOE  TIPOCKTUPOBAHHUE JIPEHAKHOM CHUCTEMBI, 3aKJajKa BETPOJIOMHBIX TIOJIOC, YCTaHOBKA
CHUCTEMbl MOHUTOPHUHIA BIIAKHOCTH ITOYBBI.

OTH 3a7a4u y4aT HE TPOCTO TOJIb30BAThCS MPUOOpAMU, a WUHTETPUPOBATH MX JAHHBIE B CHUCTEMY
MIPUHATHUS arPOTEXHUYECKUX PELIECHUM, YTO SIBISAETCS KIFOUEBBIM HaBBIKOM COBPEMEHHOIO CIIELUAIIUCTA.

Bomnpoce! 1t kpyrioro crona no teme 1

Kak wuHTerpamusi JaHHBIX OT pa3IUYHBIX JaTYUKOB (BIAXKHOCTb, TEMIEpPaTypa, OCBELUIEHHOCTBH)
MO3BOJISIET IOCTPOUTH TOYHYIO IIU(PPOBYIO MOJIEIb Cpeibl OOMTAaHUs pacTeHUil?

KakoBbl OCHOBHBIE HSKOHOMHMYECKHE U TEXHUYECKHE Oaphepbl MacCOBOIO BHEAPEHUS CUCTEM
TOYHOTO 3€MJIEJIENINS HA OCHOBE MHCTPYMEHTAJIbHON JUATHOCTUKH B CPEIHUX U MaJIbIX XO3AHUCTBaX?

Kak coBmecTHBII aHanM3 JaHHBIX JAMATHOCTUKA (U3MYECKUX YCIOBUM W MOHHMTOPHMHIA
(U3MOJOTMYECKOTO  COCTOSIHMSL ~ pacTeHuil  (xyopoduiuiomerpus,  (IyOopUMETpHsl)  IMOBBIILIACT
3G GEKTUBHOCTD MPUHATHS arpOTEXHIUUECKUX PEIICHUN?

B uyeM 3akirodaloTCs OCHOBHBIE NPEMMYILIECTBA M OIPAaHUYEHUS CTALMOHAPHBIX CHCTEM
MOHHTOPHHTA IT0 CPABHEHUIO C MMOPTATUBHBIMU PUOOPAMU JIJISI ONIEPATHBHOMN THArHOCTHKH?

Kak naHHbIE MHCTPYMEHTAlIbHOM JMarHOCTUKHM MOTYT OBITh MCIIOJB30BaHbl S BaJIUAALUU U
KaJIMOPOBKH MaTEMaTHUECKUX MOJIENIENH POCTa U Pa3BUTHUS CENbCKOXO3HCTBEHHBIX KYJIbTYp?

Kakue HOBbIe MEpPCHEKTUBBI B AMArHOCTUKE (PU3NYECKUX YCIOBHH Cpeibl OTKPHIBAIOT TEXHOJOTHU
nuctaHuuoHHoro 3oHaupoBanus (BIIJIA, cmytHuku) u unrepHera Beuieit (IoT)?

Hackonbko  cymiecTByromue HOpuOOpsl M METOAMKM — aJalTUPOBaHbl  JUIsl  JAMArHOCTUKHU
cnenn(pUIeCKUX YCIOBHH B 3alIMIICHHOM IPYHTE (TEIUTUIBI, PUTOTPOHBI)?

Kak crnenyer uHTEpHpeTHpOBaTh HPOTHBOPEUYMBBIE IOKAa3aHUSA pPa3HbIX HPUOOPOB (HampUMep,
JaHHBIC TEH3MOMETpPA U BJIaroMepa) Ha OJTHOM 00BbeKTe?

Kakue mnapamerpsl ¢Gu3nueckoil cpenbl SABISAIOTCS Hamboiee KPUTUYHBIMM Ui YIIPaBICHHS
OPOAYKIIMOHHBIM IPOLECCOM B PA3IMYHBIX 3KOCHCTEMaX (arpoueHO3bl, JIECHbIE NMUTOMHHUKH, TOPOJCKHE
HacaXIcHHs)?

KakuMm o0Opa3oMm coBpeMeHHass MHCTPyMEHTalbHAas TUArHOCTHKA TPaHC(HOPMHUPYET TPaTUIIMOHHBIE
HOJIXO0/1bl K HOPMUPOBAHMIO (DaKTOPOB KU3HHU PAaCTEHUH 1 pa3paboTKe arpoTEeXHOIOTH?

Bomnpocs! 11t cobecenoBanus mo teme 3

@opMBI Kaus B [I0YBE

Mertoab! onpezieneHust Kajus B IIOYBE.

UYT0 Takoe MaKpOIJIEMEHTHI.

Yro Takoe MUKpPO3JIEMEHTHI

Omnpenenenue rymyca. CocTaBHbIE YAaCcTH TyMyca
Mertoab! onpesieNeHHst OpraHu4eCKOro BEIECTBA MOYBBI.

A

KonTtponbhas Touka 1

Komnoksuym

CoBpeMeHHbIE MOAXOJbl K IMPOOONOArOTOBKE pPACTUTENILHOIO MaTepuaia A OHOXMMHUYECKOro
aHanu3a

MeTtoabl  KOJMYECTBEHHOIO  OHpeleNeHHs (OTOCMHTETUYECKMX IMHMIMEHTOB  (XJIOPO(HILIBI,
KapOTHHOM/IbI) U UX JUATHOCTUYECKAsl IEHHOCTh

CrnexTpodoToMeTpUUECKIE METOIbI ONIPENIEICHUS COAEePKaHUS OETIKOB B PACTUTENIbHBIX TKaHAX

XpomaTorpadguueckiue METOIbl aHAIN3a AaMUHOKHCIIOTHOTO COCTaBa PacTEHHUM

depMeHTaTHUBHbBIE METO/Ibl OLIEHKH (PU3UOJIOTHUECKOTO COCTOSIHUSI paCTEHUI

buoxumuueckre MeTo/1bl ONIPEIEIeHNs aKTUBHOCTH aHTHOKCUIAHTHBIX CUCTEM PACTEHUMN

CoBpeMeHHbIE METO/Ibl aHAJIN3A JIMITUIHOIO COCTAaBa PACTUTEIbHBIX TKAHEH

MeTobl OIIEHKH MUHEPAJIbHOTO COCTaBa pacTeHHi (a3o0t, pochop, Kanuil, MUKPOIIEMEHTHI)

XUMHUYECKUE METO/Ibl aHAJIN3a IIOYBEHHOTO PacTBOPA U JAOCTYIHBIX (POPM 3JIEMEHTOB IMUTAHUS

HoHocenekTUBHBIE AIEKTPO/Ibl B AMATHOCTUKE MIOYBEHHON CPEJIb



Bomnpocs! 1151 yetHOoro onpoca

KakoBbI OCHOBHBIE ATaIbl MOJATOTOBKH PACTUTEIBLHBIX 00PA3I0OB I OMOXUMHUYECKOTO aHaIu3a?

Kak onpeensercs coJiepiKaHue XJIOpOUIIIOB u KapOTHHOUJIOB B JHUCTBIX
CHeKTPpO(HOTOMETPUUECKIM METOIOM?

B uewm 3akmtouaetcs metoa bpendopaa ans KonMuecTBEHHOTO onpeeieHus oenka?

Kak paGoraer ToHKOCHOWHas Xpomartorpadus s pa3eleHUus BTOPUYHBIX METa0OJIUTOB
pacteHuii?

Kakne ™MeTonsl HMCHONMB3YIOTCS JUIsl ONpENeieHUsT MUHEPAJIbHBIX DJIEMEHTOB B PAaCTUTEIHHBIX
TKaHsAX?

Kak mpoBoauTcst aHaan3 MOYBEHHOTO pacTBOpa Ha COJEp)KaHME JAOCTYMHBIX (GopM a3oTa, docdopa
U Kayusi?

B uem npeumymiectBa BOXX s ananuza GUTOoropMoHOB 10 CPaBHEHHIO C APYTUMH METOIaMU?

Kak omnpenenstoT akTHUBHOCTh AHTHOKCHUAAHTHBIX (EpMEHTOB (MEPOKCHIA3bl, Karaja3bl) B
PaCTUTEITHHBIX TKAHIX?

Kakne OnoxuMuyeckue MapKepbl HCTIONb3YIOTCS 7Sl AUATHOCTUKU CTpecca y pacTeHUt?

Kak npoBoiuTcst XpomMarorpapuiecKuii aHaIN3 aMIHOKHUCIIOTHOTO COCTaBa PacTECHUI?

[Tpumepsl MPaKTUKO-OPUECHTUPOBAHHBIX 33/1a4 M CUTYAI[MOHHBIX 3324

3amaua 1. JluarHoctrika MUHEPAIbHOTO MMUTAHUS TOMATOB B TEILIUIIE

Curyanus: B TemnmuyHOM XO3sIICTBE y TOMAaTOB MOSBUIUCH CHUMITOMBI: TOXKENTECHHE HIKHUX
JUCTHEB, CKPYYHBAHUE MOJIOBIX JIUCTHEB, HEKPO3 IO KPAsIM JIMCTOBBIX IUIACTUHOK.

3ananue:

PazpaboraiiTe mnporpaMmy OHMOXMMHYECKOTO M XHUMHUYECKOTO HCCIEAOBAHHUS PACTCHHH U
MOYBEHHOTO cyOcTpaTa

[TonGepure MeTo1bl aHAIN3a AJIsL ONPEIEIICHUS:

Copepxanus azora, pocdopa, Kanus B TUCTHIX

KoHuentpanum MUKPO3JIEMEHTOB (3KeJie30, Mapranel, 00p)

AKTHBHOCTU (D€PMEHTOB HUTPATPEILyKTa3bl U MEPOKCHUIA3HI

pH 1 351eKTpOnpOBOAHOCTH MUTATEIHLHOTO PACTBOPA

[Ipennoxute cxemy oTo60opa npod pacTeHuit u cyocTpara

KonTtponbHas Touka 2

Komnoksuym

CoBpeMeHHbIE METO/Ibl UACHTUPHUKAIMU (PUTONATOIEHOB ¢ Hcnoab3oBaHueM [11P-quarnocTuku

Nmmynodepmentnenii ananu3 (MMDA) B auarHocTuke BHUPYCHBIX M OaKTepHaJIbHBIX 3a00JIeBaHUI
pacTeHuit

MeTo1pl MOJIEKYJISIPHOM A€TEKIIMM BO30yauTenel 0osie3HEN B TOUBE U PACTUTEILHOM MaTepHase

WHCcTpyMeHTalbHbIE MOAXO0/IbI K OLIEHKE MUKPOOHOTO pa3zHo00pasus puzochepsl

MeTo/ 16l KOTMYEeCTBEHHOU OIEHKH YHTOMO(AYHBI B arpolieH03ax

CoBpeMeHHbIE CHUCTEMbl MOHUTOPHHIA BpeauTeNedl ¢ MCIOJb30BaHUEM (EPOMOHHBIX M I[BETHBIX
JIOBYLIEK

CnekTpaiabHble METO/Ibl PAHHEH TMarHOCTUKU OMOTHUYECKOTO CTpecca y pacTeHUH

MHUKpPOCKOTINYECKHE METOBI MCCIIeI0BaHUs (PUTOMIATOTEHOB M BpEIUTENICH

brontoMuHecieHTHbIE METO bl OLIECHKH MUKPOOHOIOTHYECKON aKTUBHOCTH MTOYBBI

Metoner JIHK-6apkoaupoBanus At MACHTH()UKAIINN BUIOB-BPEIUTEICH

Bompocs 1 yetHOTO onpoca

Kak npoBonutcs ITHP-auarnoctrka GakTepranbHbIX 3a00I€BaHUIl pacTeHU?

KakoB mnpuHuun pabGotrsl ummyHodepmentHoro ananuza (MPA) npu IuUarHoCTHKE BHUPYCHBIX
UH(EKIHA pacTeHA?

Kakue WHCTpyMEHTANbHBIE METOABI TNPUMEHSIOTCA JUIsl KOJIMYECTBEHHOW OLEHKM HEMAaToa B

pusocdepe?

Kak ¢ mnomomsio JIHK-OGapkomupoBaHuss HACHTHPHUIMPYIOT BHUIOBOM COCTaB IMOYBEHHBIX
MHUKpPOOPTraHU3MOB?

Kakne mnpuboppl wHCHOAB3YIOTCS Juisi OTOOpa W aHajM3a IMOYBEHHBIX NPO0 Ha HaIM4YHe
¢uTonaroreHoB?

Kak npoBouTCsi MUKPOCKOIIMYECKUI aHAJIN3 MUKOPU3HBIX TPUOOB B KOPHEBOI cucteMe?
Kakue MeToapl IpUMEHSFOTCS ISl OLIEHKH aKTHBHOCTH TTOYBEHHBIX ()ePMEHTOB?



Kak ¢ noMompio CHEKTpaJbHOTO aHajlu3a BBIABISIOT paHHUE CTAJUU MOPAXKEHUsS pacTEeHUI
BpeauTeIsIMu?

Kakue uHCTpyMeHTaJbHBIE MOAXO/Abl MCHOJB3YIOTCSA JUIsi MOHUTOPUHIA MOMYJSLMA HACEKOMBIX-
BpeIUTEIICH?

[Ipumepsl IpakTUKO-OPUEHTUPOBAHHBIX 33/1a4 U CUTYal[MOHHBIX 3324

[IpakTuKO-OpHEHTUPOBAHHAS 3a/1a4a!

JlnarHocTrka (UTOMAaTOTEHOB B TETUTUYHOM XO3SICTBE

B rtermmuHOM KoMOMHATE y TOMAaToB OOHApY>XEHbI CHMIITOMBI: MATHUCTOCTH JIHCTHEB, HEKPO3
ctebneil u yBaganue. Heodbxonumo:

[TpoBectu 0TOOP MPOO pacTeHU U MOYBHI I aHATH3A.

Hcnonp3oBate Metonsl [MIP m MDA nns upentudukammu Bo3Oyaurens (Hampumep, Fusarium
oxysporum win Phytophthora infestans).

OneHuTb MHMKPOOMOJIOTMYECKYI0 aKTMBHOCTh IIOYBBI (IIOCEB Ha MHTATENbHBIE CpPEJbl, aHAJIN3
(hepMEHTAaTUBHOW aKTUBHOCTH ).

[TpennoXuTh MEpHI O 030POBICHUIO (PUTOCAHUTAPHON OOCTAHOBKHU.

8. IlepeyeHb OCHOBHOW U [ONMOJHUTEJIbHOH Y4YeOHOH JHTepaTypbl, HeOOXOAMMONl /I OCBOEHHS
AUCUHMITUHBI

a) llepeyeHb OCHOBHOW M JIONOJHUTENBHOM Y4eOHON maHUTEpaTypbl, HEOOXOOUMOW JJIi OCBOEHUS
JVCLIUTUTMHBI

OCHOBHAf
JI1.1 CemenpnseBa H. B., I'aneeBa JI. II., MapmyneB A. H. MHcTpyMeHTalIbHBIE METO/bI UCCIIEJOBAHUS
MOYB M pacTeHUi [DIIeKTpOHHBIN pecypc]:yued.-metoa. mocodue ; BO - Marucrparypa. - HoBocubupck:
HT'AY, 2013. - 116 c. — Pexxum moctyma: http://e.lanbook.com/books/element.php?pll id=44515
JI1.2 Kunun B. B. Arpoxumus [OnekTpoHHBIH pecypc]:yueb. mocobue; BO - bakanaBpuar. - Mocksa:
OOO '"HayuHo-uzmarensckuii 1enrp WHOPA-M", 2015. - 351 c¢. — Pexum pgocryna:
http://new.znanium.com/go.php?id=465823
JI1.3 MamontoB B. I'. Meroabl NMOYBEHHBIX HCCIENOBAaHUI [DIEKTpOHHBIM pecypc]:yueOnuk ; BO -
bakanaBpuar. -  Cankr-llerepOypr:  Jlamp, 2021. - 260 c¢. — Pexum  pgocryna:
https://e.lanbook.com/book/152448
JI1.4 PomanoB I'. I', Enpkuna I'. A., FOmqun A. A., Yeborape H. T. Arpoxumus [DIeKTpOHHBIN
pecypc]:yue6. mocobue mma CIIO. - Cankt-IletepOypr: Jlamp, 2021. - 148 c¢. — Pexum pocryna:
https://e.lanbook.com/book/159494
JI1.5 Arogun b. A., Xykos 1O. I1., Ko63apenko B. 1. Arpoxumus [DnekTpoHHBIN pecypc]:yueOnuk; BO
- bakanaBpuar, Maructparypa. - Cankr-IlerepOypr: Jlansb, 2021. - 584 c¢. — Pexum pocryna:
https://e.lanbook.com/book/168987
JI1.6 Arogun b. A., XKykos lO. II., Ko63apeuko B. . Arpoxumus [DnekTpoHHBINH pecypc|:yuedbnuk; BO
- bakanaBpuat, Maructparypa. - Cankr-IlerepOypr: Jlanb, 2021. - 584 c. — Pexum poctyna:
https://e.lanbook.com/book/176891
JI1.7 I'nmyxux M. A. Arpoxumusi [DieKTpoHHBINH pecypc]:YuebHoe nocobue; BO - bakanaspuat. - CaHKT-
[lerepOypr: Jlansb, 2022. - 120 c. — Pexum poctyna: https://e.lanbook.com/book/193260
JI1.8 PomanoB I'. I', Enpkuna I'. A., FOmqun A. A., YeGorape H. T. Arpoxumus [DIeKTpOHHBIH
pecypc]:yueb. mocodue; BO - bakanaBpuar. - Cankr-IletepOypr: Jlanp, 2022. - 148 c. — Pexxum pocrtyna:
https://e.lanbook.com/book/200495

JAONOJTHUTEIbHAS
JI2.1 CemenngeBa H. B., Mapmynes. A. H., looporBopckas H. M. Mertoasl ucciaenoBaHus MOYB U
IIOYBEHHOI'0 IOKpOBa [DIEKTPOHHBIM pecypc]|:yued. nmocodbue ; BO - bakanaBpuar, Maructparypa. -
HoBocubupck: HI'AY, 2011. - 202 c. — Pexum poctyma: http://e.lanbook.com/books/element.php?
pll_cid=25&pll_id=4578
0) Meroauueckue wmaTepuaibl, pa3padOTaHHBIE TIPENojaBaTelsIMU KadeApbl MO AUCIUIUIMHE, B
cooTBeTcTBUM ¢ ipoduiiem OII.



JI3.1 C. A. Kopoctsines, E. A. Yctumenko, E. B. I'onocnoit, A. H. Ecaynko, B. B. Arees, M. C. Curuna,
0. 10. Jlo6ankona, }0. U. I'peunmikuna, A. A. benoBonosa, A. B. Bockoboiinukos, H. B. I'pomoga, A. IO.

OxepenoBa ; CraBpononbckuii ['AY  HHCTpyMeHTambHBIE METOABI HCCIEIOBaHMN:yued. mocodue. -
Crasponoub: AI'PYC, 2021. - 3,13 Mb

9. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHMKAUMOHHOH cetn «HWHTepHeT», HE00X0-
AUMBIX JIJIs1 OCBOEHHUS TUCHUILINHBI

No HaumenoBanue pecypca cetu «HTepHe™ DIIEeKTPOHHBIN aJpec pecypca

OnekTpoHHass OumbOnmoTeka aumccepranuii  Poccuiickoi

TOCYIapCTBCHHON OMOIHOTEKN http://elibrary rsl./ru

2 Mexnynapoanas pedeparuBHas 6a3a qanasix SCOPUS http://www.scopus.com/

Mexnaynaponnasi pedepatuBHas 0Oa3za gaHHbIX Web of

. http://wokinfo.com/Russian/
Science.

10. MeTonnueckue yKkazaHus sl 00y4arOIIMXCH M0 OCBOCHUIO U CIIATIINHbBI

MUHUCTEPCTBO CEJIBCKOI'O XO3SICTBA
POCCHUICKOMN ®EJEPALIAN } }
®TBOY BO «CTABPOIIOJILCKUI TOCYIAPCTBEHHBII ATPAPHBI YHUBEPCUTET»

Kadenpa arpoxumuu u
¢bu3HoNorNK pacTeHui

MHCTPYMEHTAJIbHBIE METO/IbI UCCJIIEJOBAHUI

Meroanueckue yKazaHUs TO BBINOJIHEHUIO MPAKTUUYECKUX 3aHSATHW JUIsI MAarucTPOB BBICIIHMX
y4eOHBIX 3aBeficHMH 1o HampaBneHuio 35.04.04 «ArpoHOMHsS» W Y4eOHOro IUIaHA TIO MaruCTEPCKOM
nporpaMme «ATPOXHUMHYECKHE OCHOBBI YINPABICHUS MHUTAHUEM pPACTEHUH U IJIOJOPOJUEM TOYBBDY,
«PecypcocOeperaromue TEXHOJOTMM B  aJanTUBHO-NaHAmAdTHOM  3emieaenun»,  «Cenekuus U
CEMEHOBOJICTBO CEIIbCKOXO3SHUCTBEHHBIX KYJIBTYP» M «OKOJOTUYCCKH O€30MACHBIC TEXHOJOTHU 3allUTHI
pacTteHuit» no aucuuiuHe: « MHCTpyMeHTanbHbIE METOABI UCCIIEIOBAHUI
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Kopocteuie C.A. - k.c.-X.H., Ao1ueHT; YcrumeHnko E.A. - k.c.-X.H., noueHnt; Ecaynko A.H. —a.c.-X.H.,
npocdeccop PAH; Arees B.B. - n.c.-x.H., mpodeccop; ['omocuoit E.B. — k c.-x. H., mouent; Curuga M.C.,
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B.C. lIxoBpe0oB;

JOKTOP CEJIbCKOXO3SIMCTBEHHBIX HAYK, JOICHT
O.1. Brnacosa

HNHcTpymeHTanpHbIe MeTOABl MccienoBanmii: Merogudeckue ykazanus / Coct. Kopocteuiés C.A.,
Ycrumenko E.A., Ecaynko A.H., Arees B.B., T'omocuoit E.B., Curuma M.C., JlobankoBa O.I1O.,
I'peunmikuna 1O.U., benoBonoBa A.A., BockoboiinukoB A.B., Ilonkomsua A.W., Cerués B.I'., Kynenko
A.A., Tpomosa H.B., Oxepenosa, A.1O., — CraBponons : AIPYC CraBpoIosbcKoro roc.arpapHoro yH-
Ta, 2020. - 53 c.

Metoauueckue ykazaHusi cocraBieHbl Ha ocHOoBe PI'OC um yueOHOro mijaHa MO HaIPaBICHUIO
35.04.04 «ArpoHOMHS» W Y4eOHOTo IUIaHA TO MAaruCTePCKOW MporpaMme «ATPOXUMHUYECKUE OCHOBBI
yIpaBlIeHUs] TUTaHUEM pacTeHUl U IUIOAOpPOAMEM TMOuBbI», «PecypcocOeperaromne TEXHOIOTHH B
aJanTuBHO-NaHAmMAa(GTHOM 3emienenun», «CeleKius U CEeMEHOBOJACTBO CEIbCKOXO3IUCTBEHHBIX KYJIbTYpP)»
n  «DKOJOrn4ecku Oe30MacHble TEXHOJOTMH 3alIUTHl PAacTeHUN» Mo AucuuIuinHe: «MHCTpyMeHTallbHbIE
MeToibl uccaenoBanuil [lpeqHaznadueHs! 11 MarucTpoB BceX GopM 00ydeHHUs.

OI'BOY BO CraBponoyibCKHil TOCyAapCTBEHHBIM
arpapHslil yHuBepcurert, 2020
COAEPXAHUE

BBEJIEHUE 4

JIABOPATOPHBIE 3AHATUA

[IpaBuna TexHUKHA 0€30MIACHOCTH TIPH paboTe B JTaOOPATOPUHU arpOXUMHYECKOTO aHaTN3a

1. AHAJIM3 [TOYBbI

1.1. ITpaBuna or6opa MOYBEHHBIX MPOO

1.2. Onpenenenue conepkanusi OOMEHHOTO Kajus B mouBe B 1 %-HOi yrjaeaMMOHUHHON BBITSKKE C
3aBepIICHHEM Ha m1aMeHHOM (otomeTpe mo meroay b.I1. Mauuruna B moguduxanuu [[MUHAO

1.3. Onpenenenue MaKpo U MUKPOIJIEMEHTOB B PACTCHUSX aTOMHO-a0COPOIIMOHHBIM METOI0M

1.4. Onpenenenue conaepkaHUs OPraHMYECKOTO BEIIECTBA MO METOAy TropuHa B MOAUGHUKAIIIH
HOUHAO (I'OCT 26213) 6

6

9
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41

KOHTPOJIBHBIE BOIIPOCHI [0 JUCLMIUIMHE «MHCTPYMEHTAJIBHBIE METO/IbI
UCCJEJJOBAHUI» 45

BOIIPOCHl K DK3AMEHY [I0 JUCLUIUIMHE «MHCTPYMEHTAJIBHBIE METO/IbI
UCCJEJIOBAHWI»

I[TPUMEPHA TEMATHUKA JAOKJIAZIOB, CTATEU I10 JUCHUIUINHE
«MHCTPYMEHTAJIBHBIE METO/1bI UCCJIIEJJOBAHUIN»

HHPUMEPHAS TEMATUKA PE®EPATOB IO AWUCHUIUIMHE «MHCTPYMEHTAJIBHBIE
METO/bI UCCJIEAOBAHWI»
46

48

49
PEKOMEHAYEMAA JINTEPATYPA 51

BBEJIEHUE

[Ipouecc u3yueHus: TUCHUILUIMHBI U pa3paboTaHHBIE HA OCHOBE padouel MporpaMMmbl METOJUYECKHE
yKa3aHWUs HamNpaBlieHbl HA (POPMUPOBAHWE 3HAHUH, YMCHH, HABBIKOB, SIBISIONIUXCS KOMIIOHCHTAMU
COOTBETCTBYIOIIMX NPO(PECCHOHANBHBIX KoMIeTeHnmi B cootBercTBUM ¢ PI'OC BO mno panHOMY
HaIPaBJICHUIO:

- CTMOCOOHOCTBIO K MPO(heCCHOHATBLHON 3KCIUTyaTalli COBPEMEHHOTO O0OpYAOBaHHS W TPHOOPOB
(OK-7);

- CHOCOOHOCTBIO OOOCHOBAaTh 3aJlaydl HWCCJCAOBAHMS, BHIOpATh METOJbI JKCIIEPUMEHTATHLHOMN
paboThl, UHTEPIPETUPOBATD U MPEICTABUTH PE3yIbTaThl HAYYHbIX dKciepuMenToB (I1K-2);

- CIIOCOOHOCTBIO CaMOCTOSITEJIBHO OpraHu3oBaThb M IPOBECTH HAy4YHbIE UCCIIEJOBAHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX METOOB aHAJIM3a MIOYBEHHBIX U PacTUTEIbHBIX 00pa3noB (I1K-3).

[To okOHYaHUU W3YYEHMSI TUCIUILUIUHBI CTYACHT JOJKEH 3HATh:

- OCHOBBI ITPO(ECCHOHATBHON AKCIUTyaTallil COBPEMEHHOTO 000pYA0BaHUs U TPUOOPO;

- OCHOBBl TIOCTAaHOBKM 3a/lad  HCCIIEJOBaHMsS, METOIbl OSKCIEPUMEHTAIbHON padoThl U
MIPEJOCTABICHUS PE3YIbTATOB HAYUHBIX SKCIIEPUMEHTOB;

- OCHOBBI CAMOCTOSTEIbHOM OpraHM3allud U  TPOBEJACHHS HAay4YHbIX HCCIEIOBaHHA ¢
UCIOJIb30BAHUEM COBPEMEHHBIX METOOB aHAJIM3a IOYBEHHBIX U PACTUTEIBHBIX 00PA3IIOB.

YMers:

- IpOo(heCCHOHAIILHO MOJIB30BAThCS COBPEMEHHBIM 000pyI0BaHHEM U NTPHOOpamH;

- 000oCHOBaTh 3aJadydl  WCCIENOBAHMS, BHIOPAaTH METOIBl  AKCHEPUMEHTATBHON  padoTHI,
WHTEPIPETUPOBATH U MPEACTABUTH PE3YIbTAThl HAYYHBIX SKCTIEPUMEHTOB;

- CaMOCTOSITEIbHO OPTaHW30BaTh M TPOBOJUTH HAYYHBIE WCCIEAOBAaHUS C HCIOJIH30BAHUEM
COBPEMEHHBIX METOJIOB aHAJIN3a MOYBEHHBIX U PACTUTEIIBHBIX 00Pa3IIOB.

BmaneTs:

- HaBBIKaMH PO ECCUOHATLHON HKCIUTyaTallil COBPEMEHHOTO 000pYA0BaHUs U TPUOOPOB;



- HaBBIKAMH OOOCHOBaHUS 3a7ad HMCCIEIOBAaHMS, BHIOOpAa METONOB JKCIIEPUMEHTAIBHON pPabOTHI,
UHTEPIPETALNH U IPEIOCTABICHUS PE3yJIbTaTOB HAYYHBIX KCIIEPUMEHTOB;

- HaBBIKAMHM CAMOCTOSITENIbHOW OpraHW3allid ¥ TPOBEICHHS HAyYHBIX HCCIEIOBAaHUHA C
UCTIOJIb30BaHMEM COBPEMEHHBIX METO/IOB aHAIM3a TOYBEHHBIX U PACTUTEIBHBIX 00pa3IIOB.

VYueOHOoe TmOCOOME COCTaBIEHO B COOTBETCTBHM C paboyell mIporpaMMoOi  JUCIHIUIMHBI
«MHCTpyMEHTaIbHBIE METObl MCCIEAOBAHUIN» JUIsl 0OYyYaroIIMXCs M0 HANpaBiIeHUIO MoArotoBku 35.04.04
«ATPOHOMHSI» M Y4eOHOTO IIaHa MO0 MAaruCTEPCKOM IMpOorpamMme «ATPOXMMHYECKHE OCHOBBI YIPABICHHS
NUTaHUEM pAcTeHUH W TUIONOpOaMeM TMOouBBl», «PecypcocOeperaronme TEXHOJOTHH B  aJalTUBHO-
nanamadTHOM 3emienenun», «CeneKkuuss W CEMEHOBOACTBO CEIIbCKOXO3SHCTBEHHBIX KYJIBTYp» H
«DKOJIOTUYECKH Oe30MacHbIC TEXHOIOTUH 3aIUTHl PACTCHUI.

JIABOPATOPHBIE 3AHATUA

[IpaBuiia TexHUKHN 0€30MacHOCTH pU paboTe B 1abOpaTOPUH arpOXUMHUYECKOTO aHAINU3a

IIpoTuBONOXKapHBIE MEPHI

[IpyuvHaMu ~ BO3HHMKHOBEHHUS  IOXapa MOTYT  ObITh  HEUCHPABHOCTH:  AJIEKTPONPOBOJKH,
HarpeBaTeNbHBIX ~ NPUOOPOB, Ta30BBIX IIJJAHTOB, KPaHOB IOJBOJA Tra3a, HECOONIOJIEHHE Mep
PEIOCTOPOKHOCTH, HEYMeNoe OOpalleHHe C OTHeOoNacHbIMHM BemiecTBaMu. [Ipu BbIMOTHEHHH PAOOT MO
HarpeBaHuIo M paboT ¢ OTHEONMACHBIMHU BEIIECTBAMU 3aIPEIIAeTCs:

— HCIOJb30BaTh HEUCIPABHbBIE 3JEKTPONPHOOPHI U MPUOOPHI, HECOOTBETCTBYIOLIUE HAIPSKEHUIO
CeTH;

— HCIOJIb30BaHUE HarpeBaTelIbHbIX MPUOOPOB HAa paboyux MecTax Oe3 MOAKIAIKHU TOJICTOTO JIMCTA
acbecTa WIH Jpyroro TEIIONU30JSILMOHHOTO MaTepHara;

— OCTaBIISITh BKJIIOUYEHHBIMU 0€3 MPUCMOTPA NEKTPUUYECKUE U Ta30BbIe MPUOOPHL;

— mpu paboTe C OTHEOMACHBIMU BEIECTBAMU (CEpHBINA A(Up, CIUPT, OSH3UH U APYTUE) 3aMperiaeTcs
MOJIb30BAaThCA TOPALIMMHU TOpEJNKamMH BceX BHIOB. Bce omepanuu, cBA3aHHBIE C HarpeBaHHUEM, CIETYET
MIPOU3BOJIUTH HA BOJSHON WIIM JIpYToil OaHe ¢ MOTYIIEHHOW TOPEIKOH.

B ciywae ecnu Oyner HewassHHO pa3Outa OyTbUIb WM JYTOW COCYJ C OTHEONAcHBIMU BEIIECTBAMU,
MpeXxie YeM coOupaTh OCKOJIKH WM PA3IUTYIO KUIKOCTh, €€ HY)KHO 3achllaTh 1MeckoM. OCKOJIKM CTeKIa U
MEeCOK, TMPOMUTAHHBIM JKUIKOCTBIO, COOMparoT mpu moMomu ¢aHepsl (MW JEPEeBSIHHON JIOMATHI).
3anperiaercs NIPUMEHATD KEJIE3HYIO JIONATy, BEHUK WIH LIETKY.

[Ipy BO3HMKHOBEHMM IIOKapa CJEIyeT O4YEeHb OBICTPO YAANUTh M3 MOMEILIEHUS BCE TOproune
KHUIKOCTH, KpPOME TOro, HaJIo MpPeayCMOTPeTb, YTOOBI HaxXoIsIIMecs BOJHM3M CTalbHbIE OAUIOHBI HE
B30pPBAJIMCH OT pa3orpena. /(s orHeTyIIeHHs UCIOJIB30BaTh BCE MMEroluecs moja pykoi cpeacta (CO2 us
OCTaJbHBIX OaJJIOHOB, OTHETYIIMTENH, JINCTOBOW acOecT, BIAKHBIC TPSANKHA) W OJHOBPEMEHHO BBI3BATh
MOKapHYI0 KOMaHYy.

Mepsl Ipe10CTOPOKHOCTH NP padoTe C BPEAHBIMU U S0BUTBIMU

BCIICCTBAMM, KHCJIOTaAMU, HICJIOYaMHU U IIPU 06paH_[eHI/II/I CO CTCKIIOM

B naGopatopuu NpUXOOUTCS HMETh €0 C KHUCIOTaMH, ILIEIOYaMH, C COJISIMH, COJAEpKaIlUuMHU
pPTYyTh, CBMHEL] M JpPYIUMHU BEIIECTBAMM, BpPEIHO [ACUCTBYIOIIMMHU Ha OpraHU3M 4YeJOBEKa IIpU HUX
BJIBIXaHUH, a TAK)KE IPU MONAalaHUH HA KOKY WA BHYTPb.

B nensax npenynpexaeHus HECUaCTHBIX CIIy4aeB HEOOXOIMMO 3HATh:

1. PaboThl, cBA3aHHBIE C BBIIAPUBAHHMEM, yJAJCHHEM aMMHAKa, CKUTAHMEM MCIIBITHIBAEMBIX
BEIIECTB (030JICHHE), TOJKHBI TPOBOIUTHCS TOJIBKO B BBITSXKHOM IIKa(y MPH XOPOIIO ASHCTBYIOLICH TsTe.

2. HanonHeHne NMUNETOK SIOBUTBIMHU WM €IKUMH JKUJIKOCTSAMH HU B KOEM Cllydae Helb3s
MIPOU3BOJIUTH PTOM — CIIEAYET MPUMEHSATh TPy WIH OIOPETKY.

3. [Ipn paGote co miemouamu, a TakXe C SJAOBUTHIMHM BelllecTBaMU (CyjieMa U JApyTue)
HEIOMYCTUMO OpaTh KyCKHM MJIM MOPOLIOK TOJBIMH, HE 3alllMIIEHHBIMH pykKamu. [ljis 3TOro HeoO6Xoaumo
I10JIb30BAaThCs IMIUIIIIaMU, ITMHIIETOM HUJIN COBOYKOM.

4. [Ipu cMemmBaHuM KUJIKOCTEHN, B3aMMOJEHCTBHE KOTOPBIX BBI3BIBAET CUIBHOE pPa30IpeBaHUE,
HE00X0IMMO CO0JII0/IaTh OCTOPOXKHOCTh, TaK KaK pPacTBOP MOXKET 3aKHUNeTh U paszOpbisratbes. Hampumep,
NP pa3BEJCHUM KOHILIEHTPUPOBAHHOW CEPHOM KHUCIIOTBHI CIEIYeT NpPUIMBaTh KUCIOTY B Boay (a He



HA000pOT) HEOOJIBLIIMMHU HOPLMAMHU U TOCTOSTHHO MOMEINBasi, n30erast Ype3sMepHOro HarpeBaHMUs.

S. [Ipn ompeneneHuu 3amaxa BEIIECTBA HEIb3s MOJHOCUTH K HOCY COCYJ C BEIECTBOM - €r0
ClleflyeT Jiep’KaTb Ha PAcCTOSHUM, HANpaBisisi K HOCY HEOOJIbIIOE KOJMYECTBO MAapOB BELIECTBA JIETKUM
JBHYKEHUEM PYKHU.

6. 3ampenaeTcs BBUIMBATH SIIOBUTHIE BEIIECTBA B PAaKOBUHY 0€3 NpeABAPUTEIBHOTO HX
oOe3BpexuBaHus. Henp3s Takke BbUIMBaTh KOHLIEHTPUPOBAHHBIE PACTBOPHI LIEIOYEH, XPOMOBYIO CMEChH, a
TaKXe AypHO MaxHyIIHe BEeIEeCTBa, 0€3 MPeIBapUTEIILHOTO UX CUIIBHOTO pa30aBieHHs.

7. 3anperniaercs npu padboTe AepKaTh WIH BCTPSIXUBATH KOJOBI U IPYTHE CKIISTHKU C KUCIOTaMHU
Y 111eJI0YaMU BBIILIE WM HA YPOBHE I71a3.
8. UTo0Bl MpeaoXpaHuTh PYKH OT IMOPE30B, HAIO OCTOPOKHO OOpamiarbCs CO CTEKISHHBIMU

npubopaMu M MOCyJoH. 3aKkpbiBaTh KOJObI NpoOKaMu He MNpuMeHss Oonbmux ycunuid. [lpu cOopke
prUOOPOB TOIH30BATHCS CTEKISTHHBIMH TPYOKaMH C OTUTABJICHHBIMH KOHIIAMHU.

9. PaboTath B arpoXxuMu4eckux jga0opaTopusx HY’KHO B Xanarax, Tak Kak MONAaBUINE PeaKTUBBI
MOTYT 3arps3HUTH IUIAThE WIK Pa3pyLIUTh TKaHb.

IlepBast mOMOILB TPU HECUACTHBIX CIIydasx

1. [Tpu MexaHMYECKOM paHEHHH HEeOOJIbIINE paHbl Ae3MHOUIUPYIOT HEOONBIINM KOJINYECTBOM
pacTBopa MHoJa M 3aKpbIBAalOT OMHTOM. bousblive paHbl HE NPOMBIBAIOT, a TOJBKO 3a0MHTOBBIBAIOT
CTEpHIIHOW MapJieid, BaToil 1 OMHTOM, TIOCJIE Yero MPUOEraloT K CPOUHON METUITMTHCKON TTOMOIITH.

2. [Ipu oxxorax mopakeHHOE MECTO 00padaThIBalOT JeNaHTeHONIOM. Eciu mosBHIINCh BOJIBIPH,
cienyeT MpuOerHyTh K MEAIOMOIIH, IIPUCTABIIINE OCTATKH BEIIESCTBA YIAIATh HETb3s.
3. [Ipy monmagaHuyM KOHUEHTPUPOBAHHON KHUCJIOTHI HAa KOXY PYyK WIM JHIAa HEOOXOIUMO

MPOMBITh TIOPAKEHHBIM YYacTOK KOXKM CHadaja BOJOHM, a 3aTeM cla0bIM pacTBOPOM IHUTHEBOM COJIBI.
KonnentprupoBanHyto I1e04b, MOMABIIYI0O Ha KOXY, CMBIBAIOT BHaudaje ciIabbIM pacTBOPOM YKCYCHOMU
KHUCJIOTHI, a 3aT€M BOJIOM, HAKJIaJAbIBAETCS MOBSI3Ka C Ma3bl0 OT 0KOTOB.

4. [Tpu nmomagaHuu KUCIOT, MIeoueit yepe3 pOTOBYIO MOJIOCTh HEOOXOIMMO TOTYAC )K€ BBI3BATh
pPBOTY — JIydllle BCETO MEXAHWYECKU WM IPUHMMAas BHYTPb MBUIBHYIO IIEHY WJIM rOpuudHyro Boay. Ilocie
Yero MocTpajiaBlIeMy J1al0T aKTUBHUPOBAHHBIN yToJib, MOJIOKO, B KpaifHEM cilydae - B OOJIBIIOM KOJHYECTBE
BOAY.

5. [Ipu otpasnennn razamu (CO, H2S), mapamu pacTBOpUTENS - MOCTPAAABIIETO BBHIBOIAT HA
cBeXUi Bo3ayX. Henb3st momyckars, 4ToOBI YENOBEK 3aCHYJ, JJIS ATOTO €ro JIUIO OMPBICKUBAIOT XOJIOIHOU
BOJIOH, MPY OCTAHOBKE JBIXaHUS MPUMEHSIOT HCKYCCTBEHHOE JIbIXaHUE.

B nmaGopatopum arpoXMMHYECKOTO aHaiM3a Ha BUJIHOM MECTE JIOJDKHA HAXOIUTHCS anTedyka Jyis
OKa3aHus EPBOM MOMOIIIM MOCTPATAABILKM.

1. AHAJIN3 [TOYBbI

1.1. ITpaBuna or6opa MOYBEHHBIX MPOO

B3siTre nouBeHHBIX 00pa3IoOB B MOJI€ U MOATOTOBKA UX K aHAIIU3Y

B3situe mouBeHHBIX 00pa3lloB B MOJ€ — OYEHb OTBETCTBEHHAs 4YacTh PaOOTHI MO COCTABIICHUIO
arpoXMMHUYECKUX KapTorpamMm. Eciam He oOecrnedyuTh NpaBHIBHOTO B3SATHS OOpPa3loB, TO IOCIEAYIOIIHNE
aHaJIM3bl IOYB OYYT B 3HAYUTENILHON Mepe 00eCIICHEHBI.

JlaHHBIE MAacCOBBIX aHAIM30B PACHpPOCTPAHAIOTCA Ha ONpeAeTeHHYI0 Iiomans. [loatomy
MOYBEHHBII 00paseln JOHKeH ObITh THIHMYEH JJISi BCEr0 MAaXOTHOIO CJIOS XapaKTepu3yeMoO#l IMJIolaau Wi,
o KpaifHell Mepe, mpeoOnajaromieil ee 4acTH. YUYHUTHIBas HEOJHOPOJHOCTh TEPPUTOPUH, NMPHHATH Oparth
CMelIaHHble 00pa3ipbl. WX COCTaBISIIOT U3 «UHAMBHUIYaJbHBIX» Mp00, B3ATHIX B Pa3IMYHbIX TOYKaX
XapaKTepU3yeMOu IUIOLIAIN.

[TouBeHnHbIe 00pa3ipl OEpyT B MpoaobKeHHE 1,5-2 MecsieB BECHOW (40 BHECEHUS yAOOpPEHHH U /10
1oceBa) U B MpoJlojbkeHue 1,5-2 MecsieB oceHblo (cpa3y xe nocie yOopku ypoxas).

OOpa3ipl MOYB Ha MamHe OepyT ¢ MIyOMHBI MaxoTHOro ciiosi (00braHO 0-20 cMm). M3 moamaxoTHBIX
TOPU30HTOB 00paslibl MOYB OepyTcs Ha OpOIIAeMbIX 3€MIISX, a TaKKe IPU CUIBHOM MEecTpoTe MOYBEHHOIO
npoduis (Oau3Koe 3ajeraHue KapOOHATOB, THWIICA, PACTBOPUMBIX cojiedl W T.1.). Ha monsx ¢ mimaHTaXHOU
BCHAILKOH (HampuMmep, MoJ cajibl, BUHOTPaJHUKN) OepyT aBa (Tpu) obpasua: Ha rayOuny 15-25 cM u3 crnos
CHUCTEMaTH4YeCKO 00pabOTKH U BHECEHHUS yao0peHui u Ha rimyouny 20-40 u 40-70 cwm.

KonuuecTtBo 00pa3iioB U3 MOJANaXOTHBIX TOPU30HTOB HE JOJDKHO MpeBbImaTh 15% OT KoimdecTBa
00pa310B U3 MAXOTHOT'O CJI0sI, HHAY€ 3TO CUJIBHO 3aMEeUIUT COOp MOYBEHHBIX 00pa3IoB.

Ha nyrax u macrObumax oOpas3mpl OepyT Ha riyOunHy 15-116 cm., T.e. u3 cios HauOoJbluei



OHMOJIOTMYECKO aKTUBHOCTH, U HeOombIoe KonmuuecTBo 10-15 % — Ha rmyOuny 20-40 cwm.

YacToTa B3STHS CMENIAHHBIX TMOYBEHHBIX OOpa3lOB B 3aBUCUMOCTH OT TIOYBEHHBIX YCIOBUH
CIeyIoIas:

1 KaTeropus — OJWH CMelaHHbI oOpasenr Ha 1-30 ra Oepercss B CEIbCKOXO3SHUCTBEHHBIX
paifoHax JIeCHOH 30HBI (IEPHOBO-MOA30JUCTBIE U TOA3OJIUCTHIC TOYBBI), @ TaKXKe B JPYIHMX paloHax ¢
BOJIHUCTBIM CUJIBHO PAaCUJICHEHHBIM penibedoM;

2 KaTeropusi — OJIMH CMEIIaHHbIN oOpasel Ha 3-6 ra AJis JECOCTENHBIX U CTEMHBIX PalOHOB C
pacuieHeHHBIM penbedom;
3 KaTeropusi — OJMH CMEIIaHHbBIN oOpa3elr Ha 5-10 ra 1 CTeMHBIX U CYXOCTEITHBIX PalilOHOB C

PaBHUHHBIM WM C1a00PACUICHEHHBIM PeTbe)OM U 0JHOOOPA3HBIM TTOYBEHHBIM ITOKPOBOM.

B ycrnoBusx opomraemoro 3emiiefiesivs CMEIIaHHBIA oOpasen OepyT ¢ miom@aau 2-3 ra. B ropubix
palioHax, rie pa3Mep XO3SWCTBEHHBIX TOJEH HEOONBINONW W BEIMKAa KOMIUIEKCHOCTh MOYBBI, TTOYBEHHBIH
obpasern oTouparoT ¢ ronaau 0,5-3 ra.

B nacrosimee Bpemst Hanboliee pacipOCTpaHEHO B3STHE MPOO MO MApIIPYTHOU JIMHUHU, MTPOXOISIICH
no ocu ydactka. Ilpu oTOope cMmemaHHbIX OOpa3lOB STUM METOAOM, TMOJsS pa3OuBaloTCAd Ha
MPSIMOYTOJIBHUKH, Y KOTOPBIX KOPOTKHE CTOPOHBI PABHSIOTCA JUIMHE OJHOW M3 CTOPOH 3JIEMEHTapHOIrO
y4acTKa, a JUIMHHBIE — COOTBETCTBEHHO paBHbl KOPOTKMM rpaHunaMm mnois. Ilocpenune kaxmoro
MPSIMOYTOJIbHUKA TPOKJIA/JAbIBACTCS MapIIpyTHas JUHUA (XOJ), B Hadale U KOHIE KOTOPON CTaBATCA
nByxMepHble Bemku. [lpu nmune mapumpytHoro xoza 6osnee 500 M cTaBsSTCS AOMOJHUTENIBHO OJIHA WM JIBE
BEILIKM B CEPEJIMHE YaCTH XOJa.

B kaxaoM mnpsMOyrojibHUKE MaplIpyTHas JUHHUS JEJIUTCS Ha 4YacTd, paBHbIe Oosee IJIMHHOM
CTOPOHE JIEMEHTApHOro yuyactka (puc. 4.1.).

200
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Pucynoxk 1. — Cxema oTO0opa cMeIIaHHBIX MTOYBEHHBIX 00Pa3II0B 110 MapIIPyTHBIM XO1aM:

0 - Bexw;

- TPaHUIBI MPSIMOYTOJIBLHUKOB;

- MapUIPYTHBIE XOMBL.

JleneHreM 4YacTu MapHIpyTHOW JIMHHWM, PAaBHOM MO [JIMHE CTOPOHE AJIEMEHTAPHOTO Y4yacTKa, Ha
YHCIO WMHAMBHUIAYAJbHBIX MPOO, M3 KOTOPHIX COCTaBISETCS OAMH CMeEIIaHHBIH oOpasen (Hampumep, 20),
OTIpE/ICIIIETCS. PACCTOSIHUE MEXAY MyHKTaMU B3ATUS MpoO, T.e. TO PACCTOSHUE, MPOills KOTOpoe, HYXHO
c/IeNaTh «yKoD» OypoMm.

Bce mnpoObl, B3aThie OypoM IO MapuIpyTHOH JMHUM B Ipeleiax »3JIeMEHTApHOIo ydacTka,
CCBIIIAIOTCS B IOJOTHSHBIM MEIIOK U CHa6)KaIOTCSI STUKETKOU C HOMCpPOM, COOTBCTCTBYIOIIMM HOMCPOM
JJIEMEHTAapHOr0 yuyacTka Ha ruiaHe. [Ipu orGope oOpa3loB B JHEBHUKE [EJAIOT 3allUCU O COCTOSHUU
MIOCEBOB, OCOOCHHOCTSX MOYBEHHOT'0 IIOKPOBA U T.JI.

[Ipu oTOGoOpe 06pa3IoB MO MAPUIPYTHBHIM JIMHUSM CIEAYeT M30erath B3sATHS WHAUBUIYAJIbHBIX MPOO,
B MCECTax PC3KO OTIMYANOIIUXCA MO0 IMOYBCHHBIM CBOIiCTBaM U YCJIIOBUSM 3aJICTaHUS. CwMmelIaHHbIi 06paseu
CJIETyeT COCTaBIATh W3 HMHAWBUIYAIbHBIX MpOoO, B3ATHIX Ha IpeoOiajarolieil MOYBEHHON pa3HOCTH, HE
A0IIyCKasA CMCHIMBAHUA C Hp06aMI/I mo4yB, HC HMCHOMIUX 3HAYUTCIBHOI'O0 PpacClpoOCTpaHCHUA Ha ﬂaHHOfI
IUIOLIA/IH.

KonTpone Hanm mpoBeneHHEM OTOOpa TOYBEHHBIX OOpPA3IOB OCYIIECTBISETCS PYKOBOJIUTEIEM
ONEpaTUBHOW TPYIIbl IyTeM MOBTOPHOIO oOTOOpa MOYBEHHBIX O00pa3loB IO MApHIPYTHBIM XOJaM
nmouBoBea-arpoxuMuka. OrtoOpaHHble 00pa3ipl mHdpyroTcs. CpaBHEHHE pe3yJabTaTOB aHallM3a ATHX
00pasmoB ¢ pe3yJbTaTaMH aHaln3a o0pasloB, OTOOpPAaHHBIX paHee arpOXUMHUKOM, SBIISIETCS OCHOBHBIM
KpUTEpUEM JI OIICHKU Ka4eCTBa BHITIOJHEHHI TUX PaboT.

Kaxnpiii cmemannpiii o0paszerr cHabkaeTcss ITUKETKOM, Ha KOTOPOM YyKas3bIBaeTCs: HOMEp 0o0pasia
(oOpa3mpl HyMepyrTcs B TOpSAKE O4YepeqHoCTH B3Atus — 1, 2, 3 u T.1.), iyOuHA B3sATUS ero (ans



CMEIIAaHHOTO TUIIETCS «CM», JIJIsl WHAWBUAYAIBHOTO - TIIyOMHA B3STHS €ro). 3aTeM YKa3bIBacTCs Ha3BaHUE
KOJIX03a (COBX03a), CEBOOOOPOT ¥ HOMED IOJIS, C.-X. KYJIbTypa, aTa B3ATHUS U (haMUIIHsI B3SBIIETO 00pa3ell.

[TonroroBka 0Opa3LoB K aHATU3Y

OOpasupl 1MOYBBI, OTOOpaHHBIE B TMOJI€ WJIM B BETETAllHOHHOM JIOMHKE, MPEABAPUTEIHHO
NOJICYIIMBAlOT Ha BO3AYyXE IpU KOMHATHOM TemmepaType. XpaHEHUE ChIPbIX 00pa3lloB BEIET K
3HAYUTEIbHBIM HM3MEHEHUSIM HUX CBOHCTB U COCTaBa, OCOOCHHO B pe3yibraTe (EepPMEHTATUBHBIX U
MHUKPOOHMOJIOTHYECKUX TporeccoB. HampoTuB, TeMmepaTypHBIH TeperpeB COIMPOBOXKAACTCS H3MEHEHHEM
MOJBM>KHOCTU U PACTBOPUMOCTH MHOTUX COE€IMHEHUM.

Ecmu 00pasnoB MHOTO, TO NMPOBOAWTCS CyIIKa B mKadax ¢ MPUHYIUTEIHHON BEHTWIALUEH NpHU
temnepatype He Boiie 40 0C.

OOpa3ipl perucTpUPYIOT B CHENHMATBHON BEIOMOCTH, B KOTOPOH YKa3bIBAIOT, KaKWe BUIBI aHAIM30B
OyIyT BBITOJTHATHCS.

OmnpeneneHre HUTPATOB, HUTPHUTOB, MOTIIOMIEHHOIO AaMMOHHMS, BOJOPACTBOPUMBIX (HOpM Kauus,
¢docdopa U T.M. IPOBOAUTCS B JIEHb B3ATUS OOpa3lOB MPU UX €CTECTBEHHOW BIAKHOCTU. BrakHyro mouBy
IIPOCEUBAIOT 4YEpEe3 CHUTO € aAuaMeTpoM oTBepcTil 3 MM. OcTanbHble ONpPENEIEHHUsS NPOBOAATCS B
BO3/YLIHO-CYXUX 00pa3iax.

Heo6xonuMo MOMHHTB, 4TO OLIMOKA MPEICTaBUTEIBHOCTH 0Opasiia BO3pacTaeT ¢ POCTOM pa3Mmepa
YacTHUIl U C YMEHBIIEHHMEM MacChl HaBECKU. BbICOKas CTeneHb W3MENbYeHHsI MOYBHI TpeOyeTcs, Koraa
aHaiM3Mpyemas HaBecka Masa. Hampumep, rymyc ompezaenstoT B HaBeCKaX, Macca KOTOPBIX COCTaBIISET
JIECATHIE JOJIU TpaMMa. JTO CBSI3aHO C YCIIOBHUSMM IIPOBEIEHUs aHain3a. B TO ke BpeMms A OnpeaesieHus
OOMEHHOH M THIPOIUTUYECKOH KHCIOTHOCTH HCHOJIB3YIOT HAaBECKH, Macca KOTOPBIX COCTAaBISACT ACCATKU
rpammoB. [losToMy mpu ompeneneHUM ryMmyca aHAJIMTHYECKYIO MOYBEHHYIO MPOOY MPHUHITO H3MeIbuaTh
TaKUM 00pa3oM , 4ToObl nuamerp uacTuil He mpeBbiman 0,25 mMMm. A pa3Mep MOYBEHHBIX YacTHUIl B
AHAIUTUYECKOW TpoOe Ui onpeAesieHUs] KUCIOTHOCTH MOXKET ObITh OOJIBIIUM, HO HE JIOJDKEH MPEBBINIATh
1 -2 wmm.

[Ipexne dYeM MNPUCTYNUTh K HM3MEIBUYCHUIO CYXOW IIOYBBI, M3 CPEAHEH J1abopaTOpHOW MPOObI
oTOHMparoT nmpoOy MOYBHI JJIS OmpeneneHus yrinepoia u azora. OOpasel MOYBBI PACCTHIIAIOT Ha Oymare
POBHBIM CJI0€M TOJIMIMHON 5 MM. KpyIHble 4acTUIlbl U3MENbYalOT. 3aTeM ACNSAT Ha KBaApaThl CO CTOPOHOM
3 — 4 cm. U3 kaxaoro KeajpaTa Ha BCIO TIIyOHWHY CJIOs INNATelleM OTOMParoT HeOOoJbIINE KOJINYEeCTBA
MOYBHI M TOMENIAIOT B OTJACNBbHBIA MaKeT W3 KaJbKu. Macca 3Tod mpoObl nopkHAa ObITh He MeHee 10 T.
3aremM U3 0TOOpaHHOW MPOOBI MOYBHI YJANISIOT KOPHU M Pa3IMYHbIe OPTaHMYECKHUE OCTaTKH — UX OTOMPAIOT
MUHIETOM, IPOCMaTpuBas IOYBY 4Yepe3 yBEIUYUTENbHOHN cTekso. Hambonee menkue 4acTHUIbl OpraHUKU
MOXKHO YAAJUTh MpPH TOMOIIM CTEKISIHHOM WM 300HUTOBOM MAajJOYKM, HATEPTOM KYCKOM ILEPCTSHOU
TKaHW. HasnekTpu30BaHHON MAJOYKOW MPOBOAAT HA PACCTOSIHUM HECKOJIBKMX CaHTHUMETPOB OT CJOA
nouBbl. [Ipy 3TOM MenKkHMe OpraHM4ecKHe OCTAaTKM MPWIMINAIOT K HEeH M yJausaroTcs u3 mnouBbl. Ilamouxy
HeJb35 MOJTHOCUTH OUY€Hb OJIM3KO K MOYBE, TaK KaK MpU ATOM K HEH MOTYT IPUCTATh YaCTHUIIbI [TOYUBHI.

3ateM MOYBY M3MENBUYAIOT U NPOCEUBAIOT YEPE3 CUTO C AuaMeTpoM oTBepctuil 0,25 mm. Onepanuro
M3MENbYEeHHSI POBOJIAT 10 TEX MOP, TOKa BeCh 00pasel] He MPOUIET Yepe3 CUTO.

[ToaroroBneHHbIi TakuM o00pa3oM oOpaszell XpaHAT A0 MPOBEACHUS aHajh3a B MaKeTHKaxX W3
KaJIbKU.

OcraBurytocss 4acTh CyXOoro oOpasla H3MeNb4yaroT Ha IOYBEHHOM MEJbHMIIE WJIM DPACTHPAIOT B
(dhaphopoBoli CTyNKe NECTUKOM C PE3MHOBBIM HAKOHEYHUKOM. PactepThliii u mpocylieHHBI oOpasern
IIPOITYCKAIOT YEPE3 CUTO C JUaMeTpoM oTBepcTHil 1 — 2 Mm. PacTupanue um nmpocemBaHuE IMPOBOAST 10 TEX
1op, TIOKa BECh B3ATHINM OOpaszel He MpoieT depe3 cuto. Jlomyckaercst OTOpOC TOJNBKO OOJIOMKOB KaMHEH,
KPYIHBIX KOpPHEW M MHOPOJHBIX BKJItOYeHHHA. OOpas3ipbl XpaHATCS B 3aKPbITHIX Kpa(TOBBIX IMakeTax B
[IOMEUIEHUH, TJ€ OTCYTCTBYIOT XUMUYECKNE PEAKTHBBI.

HaBecky mouBbl ajs aHanu3a OepyT METOIOM «cpenHeil mpoOb». Jliast 3Toro mpocesHHBbIA oOpaszery
pacchinaroT TOHKUM cioeM (okoio 0,5 cM) Ha nucte Oymard B BUJE KBajpaTa U JEISAT €ro IInareieM
0TOMpAIOT yacTh 00pa3ia.

1.2. Onpenenenue conepkaHust OOMEHHOTO Kajusi B mouBe B 1 %-HOH yrieaMMOHUHHOW BBITSKKE C
3aBeplUIeHHEM Ha IUIaMeHHOM potomeTpe 1o Merony b.I1. Maunruna B mogudukanuu LITHAO

3HayeHue aHanu3a. O cTeneHu 00eCHEeueHHOCTH MOYBbl AJIEMEHTOM CYIAT IO COJEPKAHUIO B HEH
TuX (opM sneMeHTa. OOMEHHBIA Kaluil M3BJIEKAIOT M3 MOYBBI COJIEBBIMU BBITSDKKAMHU, BBITECHSSI Kalui



MOHOM aMMOHHA. B yrieaMMOHMHHYIO BBITSDKKY IEpPEeXO—IIT U BOAOPACTBOPUMBIE COEIUHEHHUS.
[TockonbKy BOJOPAacCTBOPUMBIX COEIMHEHUM Kalus B MOYBE Majo — OHHM OOJBIIOIO 3HAYEHUS B MHUTAHUU
pacTeHui He UMEIOT.

[Tpunuun wmetona. MeTox OCHOBaH Ha HM3MEPEHMHM HWHTEHCUBHOCTH MW3JIyYEHHS DIIEMEHTOB B
wiameHu. Kanuii B BBITSDKKAX ONpeeNsioT MIIaMeHHO-()OTOMETPUIECKUM METO/IOM.

Xon anammza. Kamumii ompenensior Ha IulaMeHHOM (OTOMETpE, HETMOCPEJCTBEHHO pacIblUIss
BBITSDKKH U3 ITOYB B I1ams. Vcnosap3yroT cBETOMUIBTP, IPOMYCKAIOUINHA aHATUTHYECKUE JIMHUN KaJHs.

['oToBUM 00pa3LOBBIl pacTBOp [UIS ONpEACICHUS OOMEHHOTO Kalusi B II0YBE C TOMOIIBIO
I1aMeHHoro goromerpa: 6epem 8 koad Ha 250 M1 M MOMeIaeM yKa3aHHble B TaOnuie 00beMbl MaTOYHOIO
pactBopa. OOBEMBI PacTBOPOB JOBOIAT JO METKH JKCTPArdpyroIIUM pacTBOPOM (PacTBOp YITIEKHCIIOTO
ammonus 1%)

XapaKkTepuCTUKU pacTBOpa Howmep pacTtBopa cpaBHEHHUSI
1 2 3 4 5 6 7 8
O6beM pactBopa 0 1,0 2,0 3,0 5,0 7,5 10 15

OOpasnoBbie pacTBOPHl AHAIM3HPYIOT HA IUIAMEHHOM (DOTOMETpE M MO TMOJYyYEeHHBIM JaHHBIM
CTPOAT KAJIMOPOBOYHBIH rpadukK.
CopnepxaHue Kallvsl BEIYUCISIOT TI0 popmyre:
ax B x 1000

K =
¢ x1000

rie: K — conmepkanue moBUKHOTO Kallvs B ITOYBE, MI/KT;

a — koHreHTpanust K20 B 1 J1 BBITSKKH TI0 KaTHOPOBOYHOMY TpaduKy;

B — 00II[1iT 00bEM BBITSKKHU, MIT,

1000 — nyist mepecyeTa Ha 1 KT MOYBHI;

C — HaBeCKa IMOYBHI, T;

1000 — koa(purueHT nepecuera KOHICHTpAMKA Ha 1 MIT.

[logBenenue HTOrOB 3aHATHA: CpPaBHUBAs IOJYyYEHHbIE B arpOXMMUYECKOM aHajIu3€ JaHHBIE C
TPYNIUPOBKON MOYB, OMpeneNnseTcs 00ecleuyeHHOCTh MOYBbl OOMEHHBIM KajJHeM M PAaCCUUTHIBAETCS €ro
Koim4decTBo (Kr) Ha | rexrape (Tabdm. 1).

Tabnuna 1 - ['pynmupoBka moYB 1O COAECPKAHUI0O OOMEHHOTO Kalust
Knacc O6Gecnieuennocts Coneprxanne K20, mr/kr

1 OYEHBb HU3Kas menee 100
2 aus3kas  101-200

3 cpennsist 201-300

4 MOBBIIICHHAS 301-400

5 BBICOKAs 401-600

6 O4eHb BBIcOKasg Oosee 600
PeakTuBhr:

-pacTBOp yriekuciaoro aMmMonus konnenrpanuu 10 r/am3 ¢ pH 9,0.

-o0pasuoBbie pacTBopbl K20

Jlis HAcTpOMKM M KamuOpOBKM IUIAMEHHOTO (POTOMETpa TOTOBSIT CEPUI0 PACTBOPOB CPABHEHUS: B
MepHble KonObl Ha 250 cM3 moMemarT ykazaHHble B Taliuile 0ObeMbl PacTBOpA, MPUTOTOBIEHHOTO IO
myHKTY. OObeMbI pacCTBOPOB JTOBOJSAT 10 METKHU SKCTPArUPYIOIIKUM PACTBOPOM.

PacTBOpBI cCpaBHEHHS XpaHAT He Oonee 15 nHeil.

XapakTepucTuka pacTBopa Howmep pactBopa cpaBHeHus

1 2 3 4 5 6 7 8

O6Bem pactBopa, MPUTOTOBJICHHOTO o MMYHKTY 2,
cm3 0 1,0 2,0 3,0 5,0 7,5 10,0 15,0

Konnenrpanuss K20 B pactBopax cpaBHeHus, r/am3 0 0,002 0,004 0,006

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

MaccoBas OIS K20 B MOYBe, MIJIH-
1 0 40 80 120 200 300 400 600

[Tnamennsiit porometp [TDPA-378: ycTpolCTBO U MPUHIMIT PAOOTHI



[Mpuntun metoxa. JlaHHBII MeTOJ| aHalWM3a OCHOBAaH Ha HM3MEPEHHHM WHTEHCHBHOCTH W3JTyYCHUS
JJIEMEHTOB B IUIAMEHU. AHAIM3HPYEMBIH PAacTBOpP PaCHbUISIOT MyJIbBEPU3aTOPOM U OOpa3yrOIIUICS TyMaH
BBOJISIT B IUIaMs TOpeNKH mpubopa — IUIaMeHHoro ¢oromMerpa. B ImiiamMeHM cHayala TMPOUCXOIUT
NOTJIONICHUE SHEPTrHMHM aTOMaMHM, a 3aTeM BBIJEIICHHE SHEPrHH B BUAE JIyueil C OIpeneleHHOW UIMHOU
BOJHBL. Tak Kak TeMmmepaTypa IUIAMEHH HEBBICOKA, TO TOIYYAIONIUecs CHEKTPhl CPaBHHUTEIBHO IPOCTHI:
U3JTYYCHUSI COCTOST M3 HEMHOTHMX CIEKTPAJIbHBIX JIMHUHA C XapakTepHOW IS KaKJOTO SJIEMEHTa UIMHOU
BOJMHBL. OJHY M3 JITHX JIMHUH BBIICISIIOT WHTEPPEPEHIIMOHHBIM CBETO(DUIBTPOM, HAMpPAaBISAIOT €€ Ha
(OTOdNIEMEHT W, M3MEpPUB CHIy TOKa TaJIbBaHOMETPOM, OIPENENIIOT HWHTEHCHBHOCTh W3nmydeHus. [lpu
COOJIFOJICHHUH OTIPENICIICHHBIX YCIIOBHI OHA MIPOTIOPIIMOHAIFHA KOHIICHTPAIINU BEIIECTBA B PACTBOPE.

Hayvaino paGortsl.

-Bxirounts mpubop.

-OTKpBITH PEryJIATOp Ta3a, MOBEPHYB €r0 Ha YETBEPTH MIPOTHB YACOBOM CTPEIIKH.

-OTKpBITH PETYISATOP BO3AyXa, €ro JaBJICHHWE [OJDKHO NpeBbICHTh 7 psi. JloBeaure naBieHUe
Bo3ayxa 10 10 psi.

-3aroputcs KpacHbIi Ta30BBIH IHMOJ, W 3yMMeEp IOJACT CHTHaJ, 3aMOJ4aB 4Yepe3 3 CEKYHIBI.
ABTOMaTHYECKU MPOU30MAET BO3TOPAHUE U 3aTOPUTCS SKEIThIA JHO/.

Pucynoxk 2. Ilnamennsiii potomerp IIDA-378

-IloBepHyTh peryisTop ra3a TakK, 4YTOOBl TOJYYUTh POBHOE IUIAMSi C TOJYObIM KOHYHMKOM
npubnu3utenbHo 8-10 MM BoicoTOl. [lomoxknuTte okono 20 MUHYT IS ctabminu3anuu miameHu. [lepuon B
20 MMHYT MOXET 3aBHUCETh OT COCTOSIHUS OKpy»karomied cpeabl. Kak Tonbko 1uiaMs cTaOWiIN3upyeTcsi, OHO
OyIeT TopeTh /0 BBHIKIIOYCHHS, TOBTOPHAs CTaOWIHM3allMs HE HYy)XHA. B cilydae BBIKIIFOUEHHUS MHUTAHUS
1oJlaya ra3za aBTOMaTU4ECKH MpeKpaTUTcs. B 3ToM ciiyyae moBTOPUTH BCE BBILICONMCAHHBIE TPOLEAYPHI.

Crenyromue HaJIMKUCH IO OYEPEIH MOSIBIISIOTCS Ha JUCIIIee P Havaje paboThl:

DKpaH MOJeIn * [IDA-378 *

[Tnmamennbt @oTomerp

DKpaH BepCcHH

[TporpamMmmHOTO OOECTICUCHHUS Bepcus x.x

Month yyyy

DKpaH Haydaja paboThI [Tpogepka....
[Toxaiyiicra MOAOXKIUTE. ...

BbIbOP ®VYHKIMWU. Dxpan ¢yHKIMM TOKa3bIBaeTCS IOCHE 3aBEepIICHUs Ipoliecca Hayaia
paboTHI.

Okpan ¢pyakiuu 1. Utenne 2. Kanubposka

3. IIpocmotp 4. Ileuatpb

AKTuUBHbIE KJaBumu: <l-4>

BLIBOP TPEBYEMOU OVYHKIIMN. Wcnonb3oBaTh akTHBHBIE KHONKH 1-4 1 BeIOOpa
TpeOyemoii ¢pyHKIMU. Ha nucriiee mossBUTCS COOTBETCTBYIOIIAS KAPTHHKA.

PABOTA C CDYHKLH/IEﬁ KAJIMBPOBKMU. Ilepen ucnosib3oBaHuEM 3TOM (DYHKITUU JJIs CO3TaHUS
KpUBOH KaTMOPOBKH HEOOXOAUMO YCTAHOBHTH CIICAYIOIINE TapaMeTPhI:

a. Pexxum, T11e 3a1aHpl BETUYMHBI KOHIICHTPAIMH B K03 duineHt pactsoperus (1).

b. DneMeHTsI sl KATMOPOBKH (2).

c. Tun xpuBoii (3).

d. KomuectBo crangaproB (3.1 umm 3.2).

e. UucseHnHast KOHLIGHTpAIUs CTaHIapToOB (4).

[Tocne BbIOOpa GYHKIMU NOSBISETCSA SKPAH PEKUMA KaTMOPOBKH

DKpaH pexuMa KaTuOpOBKH

Bribepure ciocob usmepeHus

1.GEN. 2.SERUM 3.URINE

AKTUBHBIE KJIaBumu: <1-3>

<ESC> nns Bo3BpaTa K 3kpaHy QyHKIUH

1. BBIBOP TPEBYEMOTI'O PEXKUMA KAJIMBPOBKMH.

Wcnonp3yiiTe axkTUBHBIE KHONKKM <I1-3> nans BeiOOpa TpeOyemoro pexuma. IlosBuTcs 3KpaH
JJIEMEHTOB KaTHOPOBKHU.



DKpaH 3JIEMEHTOB KaIHOPOBKH

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

AxTuBHbIE KJaBumu: <1 to 4>

<ESC> nns Bo3Bparta K dKpaHy peKuMa KaTHOpOBKH

2. BBIBOP DJIEMEHTOB U1 KAJIMBPOBKMU.

Hcnonb30BaTh akTUBHBIE KHOMKH <1-4> 1115 BbIOOpa TpeOyeMbIX 3JIEMEHTOB sl KATUOPOBKH.

OTtmeTka OyaeT yKka3bIBaTh Ha BBIOOP.

Haxate <ENTER> nna moarBepskmeHus BbiOOpa dnemeHTa. [losBUTCS SKpaH ommuii BbIOOpa
KPUBOM.

DKpaH OIINKA BHIOOpA KPUBOM

* Kpusas *

1.Cermentnas 2. KBagpatuunas

AxTuBHBIC KnaBumu: <1, 2>

<ESC> nns Bo3Bpara K 3KpaHy JIEMEHTOB KAIMOPOBKHU

3. BBIBOP TPEBYEMOM OII{MM KPMBOM KAJIMBPOBKH.

Hcnonb3oBaTh akTHBHBIE KiIaBUIIU <1,2> nms BeIOOpa TpeOyemoit omuuu. [losiBisieTcss skpaH BBOAA
HoMmepa cTa”aapTos 3.1 win 3.2.

3.1. Haxarp <I> mma BeIOOpa CEerMEHTHOW KpuBOW KanmuOpoBku. OToOpasuTcs 3KpaH HoOMepa
CTaHJapTU3aluUH - 1.

DKpaH HOMepa cTaHAapTU3aIuu - |

Beenure Homepa cTaHIapTOB

(min: 2 max:20): 2

AxTtuBHBIE KnaBumm: <#> <ENTER>, <ESC>

<ESC> to CURVE FIT OPTION SCREEN

Haxate <ENTER> nns moarBepkaenusi BbiOopa wim Haxarb <ESC> s oTMeHBI BbIOOpa MU
WCIOJIb30BaTh MUGPOBbIE KIABUILIN <#> NJIs1 BBIOOpa HOMEPOB CTaHIapTOB.

[Tocne ycTtaHOBKM HOMEPOB CTaHJAPTOB MOSBIISIETCS IKpaH KOHIEHTPAIMU CTaHAapTOB.

3.2. Haxarp <2> mis BbIOOpa KBagpaTHYHOW KpuUBOWM KanmuOpoBku. [losBUTCS SKpaH HoMepa
CTaHJapTU3aIUH - 2.

DKpaH HOMepa CTaHAapTU3AINH - 2

Beenure Homepa cTaHIapTOB

(min: 3 max:20): 3

AxTtuBHBIE KnaBumm: <#> <ENTER>, <ESC>

<ESC> s BO3BpaTa K 3KpaHy O KpUBOM

Haxate <ENTER> nns nmoarBep:knenust BBoja wiau Haxate <ESC> nansa ormeHsl BBOAa WU
HCIOJIb30BaTh UG POBbIE KIABUILIN <#> NIl YCTAHOBKM HOMEPOB CTaHAApPTOB.

[Tocne ycTraHOBKM HOMEPOB CTaHJAPTOB MOSBIISIETCS] IKPaH KOHUEHTPAIMU CTaHAApTOB.

4. BBOJI BEJIMYNHBI KOHIUEHTPALIMN CTAHAAPTOB.

DKpaH KOHIIEHTPALIMK CTaHIAPTOB

[STD-##] NaK

Li Ca

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

<ESC> nsis1 Bo3BpaTa K 3KpaHaM HOMEPOB CTaHIapTOB

Hcnonb3oBaTh nu(poBbIE KIaBUIIK <#> Ui BBOJA BEJIMYUHBI KOHIEHTPALIUU CTaH1apTOB.

Haxxate <ENTER> s noarepxkaeHust uinu Haxatb <ESC> 1151 oTMEHBI BBOJIA JAHHBIX.

OKpaH KOHIIEHTpalUMHU CTAaHAAPTOB MOSIBISETCS MHOro pasz mnociie omepauuit 3.1 wim 3.2 s
MOATBEPKIEHUSI BBOJIa KOHILIEHTpaUMi Juisi Bcex craHaapToB. [locie BBoJAa BENMYMH KOHLEHTpAUUN IJis
BCEX CTaHJAPTOB INOSBISAETCA OSKPaH MOATBEPXKICHHUS CTAaHAApPTOB, € MOXXHO H3MEHUThb BBEICHHBIC
JaHHBIE B CIIy4ae HEOOXOUMOCTH.

DOKpaH MOATBEPKICHHS CTAaHAAPTOB.

Bynere nu BbI IpoBEpSATH BBEICHHbBIE

Konnentpamuu? <Jla/ Her>

AxtuabIe knaBumu: <YES>, <NO>

Onuwms <J[a>. BHOBb NOSABISIETCA 3KpaH KOHIIEHTpAlUd CTaHAapTOB.

DKpaH KOHIIEHTPALIMH CTAaHIAPTOB



XXXXXx=BBe/leHHas KOHIIEHTpAIUs

[STD-##] Na xxxxx K xxxxx

Li xxxxx Ca XXXXX

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

<ESC> nns1 Bo3Bpara K 3KpaHaM HOMEpPOB CTaHIAapTOB

Haxate <ENTER> nns moarBepkneHuss BBojaa wid Haxkath <ESO s oTMEHBI BBOJA WU
WCITIOJIB30BaTh ITU(POBBIC KIABUIITN <#> 1JI1 BBOJIa KOHIICHTPAIIUH CTaHIapPTOB

Onmus <Her>. B ciyyae BbIOOpa CErMEHTaIbHOW KPHUBOW TOSBIISCTCS CICIYIONIMA JKpaH BBOJA
BTOPOTO OTHOCHUTEILHOTO CTaHAapTa, TpeOyeMOoro BO BpeMsl CTaHIapTHU3AINH:

Your Mid Range Ref?

Enter Std. No

Hcnonb3oBath 1upoBEIe KIABUIIN <#> IS BBOJa TPEOYEMBIX CTaHIApPTOB.

Haxars <ESC> nns orMmensl BBoja uiau Haxath <ENTER> nns monarBepkieHuss BBOAA - BbI
NepenaeTe K MyHKTy 5.

B ciyudae kBajpaTuuHON KPUBOM BBI Cpa3y NepereTe K MyHKTY 5.

Utor: Bo BpeMs myHKTOB 1-4 BBl yCTaHOBWIHM TapaMETpPbl, HEOOXOAMMBIC JUISI CO3JaHHs KPUBOM
KaJIMOPOBKHU U NIEPEUAETE K [UKITY U3MEPESHHS 5.

5. LIUKJI U3BMEPEHUI ITPU CO3JIAHMU KPUBOJIMHEMHOM KAJIMEPOBKU.

[ukn wu3MepeHuid CBsSI3aH C HW3MEPEHUSIMH HWHTEHCUBHOCTH SMHMCCHUHA YHUCTBIX M CTAHAAPTHBIX
pacTBOpoB. TOUHOCTH CTAaHAAPTOB BIMSET HA TOYHOCTH aHAIIM3a MPOO.

[TosBnstOTCS AKpaHbl, COOTBETCTBYIOIIME YUCTOMY HM3MEPEHHIO W OINEpPallUM YHUCTKU B MOPSIKE,
HEOO0XOAUMOM JIJIS IIMKJIA U3MEPEHUIA.

IIpouecc uncToro u3mMepeHus

DKpaH YHUCTOrO U3MEPEHUS

[Tomaua yncToit mpoOsI

<ENT>

AxtuBHble knaBuin: <ENTER>

<ESO> myst mepexoa K dKpaHy MEHIO npod

3arpy3uth 4ucThId pacTBOp U HaxkaTh <ENTER>. [Toka nmpuGop m3MepsieT MHTEHCUBHOCTh YMHUCCHH
YHCTOTO pacTBOpA JJis BEIOPAHHBIX 3JIEMEHTOB, TOPUT IKPaH 0XKUJAHUS.

DKpaH OXuJaHUs

El = u3mepsiemslii 51eMeHT

[Toxainy¥icra, IONOXKIUTE. .....

Urenue ........ El

N3mepenne 3aHUMaeT NpUOIM3UTENBHO (5 CEK/3JIeMEeHT + 7) CEeKyHI.

ITocne 3Toro nepenauTe K Mpoueaype O4UCTKH

[Ipouenypa ouncTkH BaXkKHA I TOTO, YTOOBI BBIMBITH OCTaTKU MOCJEIHEH MPOObl U3 PaCHbUIATENS
U CMECHTEIbHON KaMmepbl, uYTOOBl H30eXaTh 3arps3HeHus cieaylomend mnpoOsl. Benen 3a  mo0siM
W3MEpEeHUEM UHTEHCUBHOCTH SMUCCUH OTOOPaKaeTCs SKpPaH OUUCTKH.

DKpaH OYUCTKU

[Tomaya qUCTUIIITMPOBAHHOM BOJBI

Ounctka!  <ENT>

AxTuBHbIe knaBumu: <ENTER>

[locne 3aBeplieHHs YKMCTOIO H3MEPEHHS TMOSBISIETCS 3KpaH 3arpy3kd CTaHAApTOB JUIsl Haudaja
CTaH/IapTHOTO U3MEPEHUSI U HKPaH ONEpalUy OUYUCTKU B OPAIKE, HEOOXOAMMOM AJIsl IUKJIAa U3MEPEHUH.

DKpaH 3arpy3Ku CTaHIapTOB

3arpy3uTh CTaHaapT: #

pactBop <ENT>

AxtuBable knasumn: <ENTER>, <ESC>

<ESC> nns BO3Bparta K 3KpaHy MOJa4l YUCTOTO pacTBOpa

3arpy3uTh cTaHmapTHbI pacTBop U HaxmuTe <ENTER>. Dkpan oxunganus OyJeT TopeTh BO Bpems
W3MEpEeHUsT WHTCHCHBHOCTH pAacTBOpa CTaHAapTa s BBIOpaHHOTO OJyieMeHTa. l3MepeHune 3aHMMaeT
MPUOJIM3UTENBHO 5 cek/ameMeHT + 7 cekyHa. UucTka JODKHA MPOBOIUTHCSA TaK, KaK OMHMCAHO B dKpaHaX
MEHIO OYHMCTKH, WAYLUIUX 32 HM3MEPEHHEM HHTEHCHUBHOCTH SMHUCCHUU. BBl BepHeTeCh Ha 3KpaH 3arpy3ku



CTaHIapTOB JJsl cjeayioumero usMepeHus. Tak OyneT MNpoaoikaTbes OO KOHIIA HM3MEPEHHH Bcex
CTaH/IapTOB.

Bcenen 3a okoHYaHHMEM H3MEpEHUM BCEX CTaHIAPTOB TMOSABISETCS DKpPaH COXpPAHEHHUS KPUBOW JUIs
COXpaHEHUs CO3/IaHHON KPUBOM.

DKpaH COXpaHEHHUs KPUBOU

CoxpaHUTh 1aHHYIO KPUBYIO?

<Jla / Her>

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

Onmus <Her>. IlosiBrisieTcss SKpaH NPOBEPKH KaduMOpPOBKH, TA€ MOXHO pacrmedaraTh TaOmuily
IPOBEPKHU KaTHMOPOBKH JIJISl IPOBEPKU KPUBOM.

DKpaH IpoBEpKHU KaTuOpPOBKU

Pacrniewarats Bamry Tabmuiry

MIPOBEPKU KaTMOpOBKU?

AxtuBHbIe KnaBumu: <J[a>, <Her>

Omnmus <Het> - nmepeBo Ha 3KpaH MEHIO NMPO0 U MPUOOpP TOTOB K aHANU3Y MPOoo.

6. [TPOLUECC USMEPEHUA TTPOBLI.

Bcnen 3a BbiloJIHEHHEM CTaHIAPTU3AIMH IIEpEHANTE B SKpaH MEHIO MPOOHI.

DKpaH MEHIO IPOObI

1. SAMPLES 2. RAPID 3. VIEW

4. PRINT 5. NORM 6. SAVE

AxTuBHBIE KnaBumm: <#>, <ESC> mis BeIxoaa

Haxarp <2> nmns BeIOOpa MPOJOIKUTENBHOTO M3MepeHHsl MpoObl. OToOpaxkaeTcst dKpaH OBICTPOiA
1o1auu mpoo.

DKpaH OBICTPOI moauu mpod

[Togaga nmpo6s1!!

<ENT>

AxTuBHbIE KnaBumu: <ENT>

<ESC> nuis BO3Bpata K 3KpaHy MEHIO Ipod

3arpy3uth pacTBop mpoObl 1 HaxkaTh <ENTER>. Iloka mpubop m3mMepsieT HHTEHCUBHOCTh YMHUCCHUU
pacTBopa MpoOkI 1711 BBIOPAHHBIX AJIEMEHTOB, TOPUT SKPAH OXKHUIAHUS.

N3mepenue 3aHUMaeT MpuOIM3UTEIBHO (SCeK/2JIeMeHT + 7) CeKyHI.

Konnenrparust wu3mepsieMoii mpoObl OOHOBIISIETCS ¥ TOKAa3bIBaeTCsl HA JKpaHE OBICTPOTO
MIPOCMOTpaA.

DKkpaH OBICTPOro MPOCMOTpa

uuu = eAMHMIIA; XXXX = KOHLEHTPaLUs

Conc uuu Na xxxx K xxxx

Lixxxx Ca xxxx

<ESC> nuis BO3BpaTa K 3KpaHy MeHIO pod

1.3. Ompenenenne MaKpo U MUKPOIJIEMEHTOB B PACTEHUSX aTOMHO-a0COPOIIMOHHBIM METOJIOM

Meton atomHO-abcopOimonHoi crnektpodoromerpun (AAC) OCHOBaH Ha SIBICHUHM CEJICKTHBHOTO
nornomenust  (abcopOunM) PEe30HAHCHOTO H3JIYUYCHHUS ONPEeNeIsieMOro  3JeMEHTa AaTOMHBIM — IapoM
HCClelyeMoro BemecTBa. [IpuHIuI MeTo1a MILTIOCTPUPYET PUCYHOK 3.

[IpeBpamienne aHamu3UpyeMor NPOOBI U3 KUAKOTO (MJIM TBEPAOrO) COCTOSHHS B aTOMHBIN Iap
MPOUCXOMUT B aromu3atope. [lap BBOAWUTCS B AHAIUTHYECKYID 30HY aTOMHU3aTOpa, MPOCBEUYUBACMYIO
HMCTOYHUKOM U3JTYUYEeHHsI C TMHEHYaThIM CIIEKTPOM M3Y4aeMOro 3JIEeMEHTa.

Pucynox 3. [lpuanunuanpHas cxema aTOMHO-a0COpOIIMOHHOTO CIEKTPOGOTOMETpa:

1 - HUCTOYHMK pPE30HAHCHOTO W3Iy4YeHUs; 2 — aTOMU3aTop; 3 - aHauuTH4YecKas dama; 4 —
MOHOXpoMmaTop; 1 — poTOyMHOKUTEND; 6 — YCUIIUTEID;

7 - perucTpupyloiee ycTpoicTBo; 8 — npoba.

3aKOH AaTOMHOIO TIOMJIONIEHHWS AHAJOTHMYEH 3aKOHY CBETOIOIVIOUIEHHS B  MOJEKYJSpPHOU
CHEKTPO(POTOMETPUU U XapaKTEPU3YeTCs HKCHOHEHIMAJIbHBIM YObIBAHUEM HHTEHCHUBHOCTH TPOXO/ISILETo
W3ITy4YeHUsT B 3aBUCHUMOCTH OT JUIMHBI TOTJIOIIAIONIEr0 CJ0si aTOMHOrO Mapa (JUIMHBI aTOMH3aTopa) u
KOHLIEHTPAaLlMd aTOMOB OINpPEAEIAEMOro J3JeMeHTa C. B omnpenencHHOM UHTEpBaje KOHLEHTpALUH,



3aBUCAILIEM OT XapakTepa ONpENeTsieMOro >3JIEMEHTa M CBOMCTB HMCTOYHUKA PE3OHAHCHOTO W3IIy4EHMS,
MOTJIOIIEHUE U3IIYYeHHsS] aTOMaMu Mo {uuHseTcs 3akony byrepa-JlamGepra-bepa:

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

rae | - MHTEeHCHBHOCTBh M3JIy4E€HHs IOC]IE B3aMMOJEWUCTBUS C aTOMaMu (TIOCJIE€ MPOXOXICHUS depes3
aToMu3arop); Iv - HHTEHCHBHOCTb M3JIy4€HHUS 1O B3aUMOJCHCTBHS | - AMMHA TOMIOMIAOLIETO CIIOs
aTOMHOTO mapa: & - aTrOMHbBIM KO3(p(PUIMEHT TNOTJOMIeHUs, 3aBUCALUINA OT JUIMHBI BOJHBI W JIMHHUU
nornomenusa. Benunuuny lg(Iv / 1) Ha3piBaroT aTOMHBIM MOIJIOHIEHHEM A, OHAa aHAJOTUYHA ONTHYECKOU
IUIOTHOCTH B MOJIEKYJSIPHOM crleKTpodoToMeTpuu. YKa3zaHHAas 3aBUCHMOCTH SIBISIETCS TMPAKTHYECKOU
OCHOBO# aTOMHO-a0COPOLIMOHHOTO METO/Ia aHATN3a.

PaccMoTpuM  OTHEeNbHBIE Y376l @TOMHO-a0COPOIIMOHHOTO — CHEKTPOPOTOMETpa M HX pOIb B
(hopMHUPOBaHUH AaHATUTUYECKOTO CHUTHATIA.

Hctounuk wnsnyudenus. Haubonee pacnpocTpaHEHHBIM HCTOYHUKOM PE30HAHCHOTO W3JIYYEHHUS IS
AAC sBnsieTcss JaMma C MOJbIM KaTOAOM, M3TOTOBJIEHHBIM W3 ONPEAENIEMOro MeTajla WIM €ro CIUIaBa.
CriexTp IamMmbl CONEPXKUT JIMHUM MeETajula KaroJa W 3aloJIHAOLIero JIaMIy ras3a, OOBIYHO HEOHa.
BaxneiiimumM ¢dakTopom, BIMSIONIMM Ha TOYHOCTh M YYyBCTBUTEJIBHOCTH aHAIM3a, SBISETCS CTaOUIBLHOCTH
n3nydeHuss Jamnbl. OHa omnpenensercss KOHCTPYKTUBHBIMU OCOOEHHOCTSAMM U HWHIUBUAYaJIbHBIMU
CBOMCTBAMH JIaMIIbl, @ TAK)KE 3aBUCUT OT KayecTBa pabOThl UCTOUHUKA MMUTAHUSI.

Kpome namm ¢ mosbiM KarogoMm, B NpPAaKTUKE aTOMHO-aOCOPOIIMOHHOTO aHaJM3a IMPHUMEHSIOT
BBICOKOYACTOTHBIE O€33JIEKTPOJIHbIE JIaMIIbl, MPEACTaBIAIOMIKUE CcO00l KBapuEBbIH WIM CTEKISHHBIN
0a/uIoH (1IapuK), B KOTOPBIA BBEJCHBI COOTBETCTBYIOIIMI MeTa/ul (MM €r0o COeAMHEHHE) U MHEPTHBIN ras,
HNOJICPKUBAIOUINI  pa3psal B Jamme. BbICOKOYACTOTHBIE Jammbl HaumOoJjee YacTo HCHOIb3YIT IS
ONpEACNCHUsI TEX OJJIEMEHTOB, JUIsI KOTOPHIX JaMmibl C TIOJbIM KAaTOAOM HE OTJIMYAIOTCA BBICOKOMN
CTaOUIIBHOCTBIO U HAJICKHOCTHIO B paboTe. DTO - MBIIIBSK, CypbMa, BUCMYT, CEJIEH, TEILTYP.

Artomuszatop. B AAC cyiiecTByOT BapUaHThl INIAMEHHBIX U 3JIEKTPOTEPMHUUYECKHUX aTOMU3aTOPOB.

B npakTuke aHanuza HauOoJiblliee paclpOCTpaHEHHE MOJYYWIM IUIaMEHHbIE aTOMU3aTopbl. B Hux
AQHAJIMTUYECKOM 30HOM CIIy’)KMT YYaCTOK HEIOCPEACTBEHHO HAaJ Ta30BOM TOPEJIKOW, uepe3 KOTOPBIM
MPOXOJIUT Jyd OT HMCTOYHMKA H3MydeHus. OOBIYHO pacTBOpP paACHBUISIOT TOTOKOM Tra3a M pPaBHOMEPHO
BBOJAT B IUIaMs B BUJAE adpo30Jis, PETUCTPUPYsS YyCTaHOBUBIIEecs 3HaueHue abcopObumu. HambGonee
3¢ (}eKTUBHBIM CIIOCOOOM aTOMHU3ALIMU SBJSIETCS IJIaMs alleTUIeH - BO3AyX. JTa CMECh HCIOJIb3YeTCs Mpu
orpesieNie"HUU OOJIPIIIMHCTBA DJIEMEHTOB, HE OOpPa3yIOIIMX TEPMOCTOMKUX OKHUCIOB. /[l 31eMeHTOB,
CKJIOHHBIX K OOpa30BaHHI0 TEPMOCTOMKHX OKHCIOB W TPYIHOAUCCOLMHPYEMBIX KOMIUIEKCOB (QJIFOMUHUMA,
KPEMHMH, TUTAaH, MOJHOCH U HEKOTOPHIE JAPYTHe) CIEeAyeT MCIOIb30BaTh CMECh 3aKUCh a30Ta (B KayecTBe
rasa - OKHCJIMTENS) - alleTUJIeH - BO3AYyX, KOTOpas MO3BOJSET MOJIYYUTh Hanbojiee BBICOKOTEMIIEPATypHOE
amsl.

Onexktporepmuueckumu  atomuzaropmu (OTA) chmykar meuyd CONMPOTUBICHUS - TPYOKH, THIJIH,
CTEpXKHHM, HUTU U3 TyromiaaBkoro Marepuana, K OTA orHocurcs .M BapuaHT TUAPUJIHOM TEXHUKH, B
KOTOPOM KBapIeByI0 TPYOKYy HarpeBarOT ayekTporeuybto. Bo Bcex Tumax OTA 0OCYIIECTBISIOT IOJTHOE
UMIYJIbCHOE HCIApEHUE aHAIM3HPYEMbIX MHUKpomnpoO. Ilapel mpoObl mepeHocsTcs yepe3 MPOCBEUHMBACMYIO
MOJIOCTh TPYOKH WJIM 30HY HaJ TeJOM HarpeBa 3a cueT AuQQy3uu, KOHBEKIMU WM C MOMOIIbIO MOTOKa
uHepTHOro rasa. [Ipumenenne DOTA mO3BOISET MOBBICUTH YYBCTBUTEIBHOCTh W TpeAeN OOHApYKEHHUS
3JIEMEHTOB Ha 1-2 mopsiaka 1o cpaBHeHUIO ¢ miameHHbIMu atomu3aTtopami (0,001 - 0,0001 Mxr/cm3).

Mounoxpomarop. B AAC MOHOXpOMAaTop BBIIEISET PE3OHAHCHYH0 AHAIMTUYECKYHO JIMHHUIO U B
OOJIBIION CTENEeHU OTHEISIeT €€ OT MOJEKYJISPHBIX CIEKTPOB U CIUIOMIHOTO (pOHA, H3ITydaeMbIX
aToMH3aTopamMu. B COBpPEeMEHHBIX  aTOMHO-a0COPOIIMOHHBIX  CIEKTPOPOTOMETPAX  HCHOIB3YIOTCS
MOHOXPOMAaTOPbI, MO3BOJISIOIINE BBIICIATh CIEKTPAIbHYIO Tosiocy mupuHO 0,2-2 HM B uHTepBasie ot 190
10 850 HM.

[IpuemHoe W perucTpupyromiee yCTpOWCTBO. B KauecTBe [eTeKTOpa H3JIYyYEHHS] HCIOIb3YOT
¢dorosnexTpornsle ymHOXHUTEMH - DPIY. Dototok ¢ DPOY mnocne ycuineHus U JorapuGMupoBaHUsS
MOCTyNaeT Ha perucTpupymomiee ycrpoinctBo. CoBpeMEHHbIE aTOMHO-a0COPOIMOHHBIE CHEKTPO(HOTOMETPHI
OCHalleHsl LupoBoi MHAMKanued, nudpornedarsio 1 OBM, 4YTO MO3BOJSET MONyYaTh pE3yJIbTaThl B
€AMHUIIAaX KOHUEHTpPAllMU, HWHTETPUpPOBATh aHAJIUTHU UECKHM CHTHAJ 3a OMpPENEJICHHBI MPOMEXYTOK
BPEMEHU U BbIJIaBaTh €TI0 CPe/IHEE 3HAUEHHE, TPOBOJUTH CTATUCTHUECKYIO 00pabOTKy pe3ysbTaToB.

[Tomexwu, BusifONTE HA PE3YJIHTATHl AaTOMHO-a0COpOIIMOHHOTO aHau3a. (MeTobl uX y4eTa)

[Tomexu, BO3HMKAIOIIME B XOJI€ ATOMHO-aOCOPOMMOHHOTO aHalM3a MOYB M PACTEHHH, MOXHO
MO/IPa3JIeNIUTh Ha MATh TPYIM:

1) cnekTpasibHbIe TOMEXH;



2) ¢poHOBBIE TOMEXH (HECEIIEKTUBHOE TIOTIIONIEHHUE);

3) HOHU3AIIMOHHBIE TTOMEXH;

4) momexu u3-3a pa3iauunii GU3NYECKUX CBOWCTB PacTBOPOB;

5) XMMHUYECKHE TOMEXHU.

CriekTpanbHble TTIOMEXU OOYCIIOBJICHBI SIBIEHHEM IMOTJIOUICHHUS] M3IyYeHUs HE TOJIbKO pe30HaHCHOU
JUHUEH ONpeAensseMoro 3JEMEHTa, HO M aTOMaMM JApPYyTUX 3JEMEHTOB ¢ OnM3KoM IMHOM BOJHBL Ilo
CPaBHEHHUIO C AMHUCCHOHHBIM CHEKTPaJbHBIM METOAOM B aTOM HO-aOCOpPOIMOHHOM aHaliu3e B3aHMMHOE
HAJIO)KEHHUE CIIEKTPAIBbHBIX JIMHUH JIEMEHTOB I0CTaTOYHO MaJlo.

HecenexTuBHOE MOTIIONIEHNE U3TY4YEHHUS] BO3HHMKAET B PE3yJbTaTe CBETOPACCESHUS, MOJEKYJISIPHOTO
MOTJIOIIEHHUA, a Takxke mnorionieHus: miameneMm win DOTA. CBeropaccessHue U MOJICKYJIIPHOE TOTJIOUIEHUE
OPOUCXOASAT TPHU HEMOJTHOW aTOMHU3alMu MPOObl M BBHI3BIBAIOTCS TMOSBICHHEM B aHATUTHUYECKOH 30HE
TBEPJBIX YaCTUI[ U MOJIEKYJ OCHOBHOTO BemiecTBa mpoObl. CoOcTBeHHOE u3nydeHre DTA HMMeeT CIeKTp
YEpHOTO TeJja, /IS MJIaMEHH XapaKTepHO U3IIyUYeHHE CO CTPYKTYPOH MOJIEKYJISIPHOTO CIEKTpA.

Jlis ydera CHEeKTpadbHBIX MOMEX W HECEJICKTUBHOTO TMOMIOMICHHUS TPUMEHSIOT TaK Ha3bIBAEMBIH
Koppektop ¢oHa. B kadectBe KoppekTopa (oHa OOBIYHO MCHOJB3YIOT ONTHYECKYIO CXEMy CO
BCIIOMOTATEJIbHBIM MCTOYHUKOM CIUIOIIHOTO CIIEKTpa - AEHUTepueBOM Jlammoi. B mociiennee necstunerue
HIMPOKOE PACIpPOCTPAHEHUE MOIYYHJI METOJ KOppeKuuu (oHa, OCHOBaHHBIM Ha 3¢ dexTe pacuierieHus
CHEKTPAJILHBIX JIMHUN B MarHUTHOM 11oJie (3¢ ekt 3eemana).

HMoHuzanMoHHble  [MOMEXW  BBbI3BAaHbl  CHIDKEHHEM  KOJIMYECTBA  HEUTPaJNbHBIX  aTOMOB B
aHAJTUTHMYECKOW 30HE aTOMHU3aTOpa B PE3yJbTaTe IMPEBPAIICHUS HX B IOJIOXUTEIBHO 3apsDKEHHBIC HOHBI
HoJl JAeWCTBUEM TeMIepaTyphl IIaMeHH. B 3TOM cilyyae WHTEHCHBHOCTH IIOTJIOIIEHHS PE30HAHCHOTO
U3IYYCHHUSI CYIIECTBEHHO yMEHbIIaeTcs. JJaHHBIH BUA MOMEX MMEET MECTO IpPU ONPEACTICHUU 3JIEMEHTOB C
HU3KHMH TOTEHIMAJaMUd HOHW3alUU (IIEJIOYHBIE W IIeJOYHO3EMENbHbIE 3JIeMeHThl). KoHTpoiaupoBaTh
WMOHM3ALMIO B IJJAMEHH MOXKHO ITyTeM J00aBJieHHs K pacTBOpaM Npo0 M CTaHIAPTOB H30BITKA JIETKO
MOHHU3UPYEMBIX 37eMeHTOB. OOBIUHO B KayecTBE MOHU3AIMOHHOTO Oy(depa HCIONB3YIOT pacTBOPHI coiel
1[e3UsL, TUTHS U KaJusl.

[Tomexu, BO3HHUKAWOIIHE W3-3a Ppa3IUuuid  (U3HMYECKUX  CBOWCTB  PacTBOPOB  (BA3KOCTH,
MOBEPXHOCTHOTO HATSOHKCHHWSI W JIp.), MOXHO KOHTPOJIM "pOBaTh, MAaKCUMAIbHO COJIKas COCTaB
(conepraHue coiieid, KOHLIEHTpAlUs PacTBOPUTENIEI) pacTBOPOB MpoO M cTaHaapToB. [Ipu HEBO3ZMOXKHOCTH
HUBEJIMPOBATH PA3IMYMs B COCTaBaX CIEAYET UCIOIb30BATh METO/ JOOABOK.

XUMUYEeCKHE TOMEXH OOYCIOBIEHbl MPUCYTCTBUEM TPYIHO JTUCCOLMUPYEMBIX COETUHEHHM
OTIpeNIeNIIEMOr0 AJIEMEHTa B aHAIWTHUYECKOH 30HEe aTOMHU3alMH. B psie ciydaeB Takue COEAMHEHHS] MOTYT
00pa30BBIBATHCA HEMOCPEICTBEHHO B IUIAMEHH MpPH PACIBUIEHHH B HETr0 aHaJIM3UpyeMoro pactBopa. B
pe3ynabpTaTe CHHXKAETCS KOJIUYECTBO CBOOOJHBIX AaTOMOB, CIOCOOHBIX K TIIOIJIOMICHUIO PE30HAHCHOTO
u3nydeHus. TUNWYHBIM TMPOSIBICHHEM XUMHUYECKMX IIOMEX SBISETCS CHUXeHHe alcopOmuu mpu
OTpe/ICNICHUU B TOYBE IIETOYHO3EMENBHBIX 3JIEMEHTOB B MNpUCYTCTBHH ¢ocdopa, KpeMHHS, ATIOMUHUS.
JlpyruM npumepoM IMOMeX TaKOro poja CIYXKUT yMEHbIIEHHWE CUTHAla MOTJIOIIEHUS MpU ONpEeeIeHUN
QTIOMUHWSI, MOJTUOICHA, BAaHAIMS U JIP. B Pe3yJIbTaTe 00pa30BaHUs YCTONYNUBBIX OKUCIIOB.

YCcTpaHuTh BAMSHIE XUMHUYECKUX ITOMEX MOKHO JBYMS ITyTSIMU:

1) wucmonb30BaTh BBICOKOTEMIIEPATYPHOE IUIAMs, OJHEPrHsl KOTOPOTO JOCTaTOYHO BBICOKA U
CIOCOOHA pa3pyLINTh MHOTHE YCTOMYMBBIE COSUHEHHS U AaTOMU3UPOBAThH MPoOy;

2) no0aBiATh K pacTBOpaM Mpo0 W CTAaHAAPTOB MACKUPYIOIIME BELIECTBA, KOTOpPBIE pEarupyroT ¢
MEUIaIOIMMHU IEMEHTaMU U CHUMAIOT BO3MOXHbBIE XUMUYECKUE TTOMEXH.

[Ipumepom ciykuT Ao0aBieHHE K pacTBopaM (IpU aHaIW3e IOYB, pPACTEHUH, BOJ) JIAHTaHA,
KOTOpBIM MpU ONpPENEICHUN KalblUsg, MarHus, CTPOHIMS U Oapus YCTpaHSeT Jie MpeMHUpYIOIIee BIUSIHUE
dbocdopa, kpemuuss u amoMuHus. [103BOISET CHU3UTH XMMHUYECKUE TIOMEXH W TOJHAs UASCHTHU(PUKAIUS TI0
COCTaBYy pacTBOPOB MPOO U CTaHIAPTOB.

ATOMHO-a0COpPOLIMOHHBIA ~ METOA  OTIMYAeTCs OT TPATUIMOHHBIX AHATUTHYECKHX METOOB
MPOCTOTOM BBINOJIHEHHS aHalIM3a M BBICOKOW MMpOM3BOAUTENbHOCThIO. OH obecrneuuBaeT mpezen
obOHapyxenust MHorux osnemeHtoB 0,1-0,01 mxr/cM3 (c aromm3anueil B IJIaMeHH) M HHUXKE, UYTO B
OOJNBIIMHCTBE  CIy4YaeB OKa3bIBaeTCS JOCTATOYHBIM ISl TPUMEHEHHS METOo/Ja B TOYBEHHO -
arpOXUMHUYECKHUX UCCIICIOBAHMUSIX. .

[ToaroroBka pacTUTENBHBIX MPOO JUIs ONPEAETICHUS TSKEIBIX METAJIJIOB
Crioco6 cyxoif MUHEpaau3allid OCHOBaH Ha IOJIHOM pa3JIOKEHUU OPraHWYEeCKHX BELIECTB IyTEM
COKUTAHUS MPOO pacTeHuil B MypenbHON Neun.



Xon ananuza. B uamky wim turens OepyT HM3MeENbYEHHYIO HABECKY PaCTUTENBHON MpoObl (mpu
OTIpe/ieNIeHU [MHKA, MEIW M MapraHia — 2 T; KaJMus, CBUHIIA, HUKE, Xpoma U kobampra — 10 — 15 1),
B3BEILIEHHYIO ¢ TOYHOCThIO He Oonee 0,01 r, mo6aBnsitoT 96%-i STUIIOBBIN cUPT U3 pacuera 5 cM3 cnupTa
Ha | r cyxoro BelmiecTBa MpoObl, HAKPHIBAIOT YACOBBIM CTEKJIOM M OCTaBJISIOT HA 24 yaca.

[Tpo6bl BBHICYHIMBAIOT M 3aTeM OOYIJIMBAIOT Ha SJEKTPOIUIMTE 0 MPEKpaIleHUs BBIACICHUS JIbIMa,
HE JIOMyCKas BOCIUIAMEHEHUS. 3aTeM THUIJIM IOMEIIAI0T B XOJIOAHYI0 MYy(elbHYIO TedYb M, TOBBIIAs e
temnepatypy Ha 50 0C kaxaple momyaca, AoBoadT Ttemmepatypy nedd g0 450 0C u mpoaoipKaroT
MUHepanu3anuio B TeueHne 10 — 15 yacoB 10 moyydeHus: CEpOn 30JIbI.

OxnaXIeHHYI0 10 KOMHATHOM TeMmmepaTyphl 307y CMayMBaIOT MO KamisiM a30THOW KucnotThl (1:1),
BBIMIAPUBAIOT HA BOJSHOW OaHe, MOMemaT B My(densHy0 medb, MoBomaT e€ temmeparypy ao 300 0C u
BbIIepKKUBaIOT 30 MHHYT. DTOT IIMKI MOXET OBITh MOBTOPEH HECKOJBKO pa3 10 MOIYYEHHs 3076l OEoro
WIIN CJIETKa OKPAIIEHHOTO IBeTa 6e3 00YTIEHHBIX YaCcTHUI.

OpHOBpEeMEHHO ¢ Mpo0aMu B KaKIOW CEpUU aHAJIM3a MPOBOJUTCS XOJOCTOM OMBIT: TUTelNb (YalllKa),
HE COJIep KaIluii HaBECOK, HO C JIOOABIICHHEM TOTO K€ KOJIMYECTBA PEaKTHBOB, YTO U B MPOOBI, Y4acTBYET
BO BceX omnepanusax (00yriuBaHue, 030J€HHE, PACTBOPEHHE, IKCTPAKIIHS).

Anmnaparypa, peakTHUBbI, MATEpUAJIbI:

- BeChI JJabopaTopHble ¢ MeTposiornueckuMu Xapaktepuctukamu (I'OCT 24104);

- Mmy(epHas Meub WIH 3JICKTPOINeYb CONPOTUBICHUS KaMepHas 1abopaTopHas;

- aniektporutuTKa OsrToBas mo 'OCT 1419;

- OaHs BOJsHAS;

- Tur Wik vamku kBapiiesbie ('OCT 19908);

- CTEKJIa YaCOBBIE;

- MWIMHIPBI MepHBbIe 00beMoM Haa 10 u 50 cm3 ('OCT 1770);

- nunetka oovsemoM Ha 1 cm3 mo 'OCTy 20292;

- ciupt ATrioBbIN pektudukoBannabii (TOCT 18300);

- kucnota azotHas (OCT 11125. «oc.u»). pactBop B OuauctiwiumpoBanHoi Boje (1:1) mo oO6vemy.

BanoBoe conep:kaHue MUKpPO3JIEMEHTOB

MeToapl IPOOOTIOATOTOBKH JIJIsi ONPEACTICHUS BAJIOBOTO COJEPKAHUS MHUKPOIJIEMEHTOB OCHOBAHBI
Ha TIOJTHOM Pa3JI0KeHUH MPOOBI pAaCTEHUI U TIepeBEICHIH €€ B PacTBOP.

Jlnst pas3noxkeHusi pacTEHUW MPUMEHSIOT JBa METOAA: CyXO€ O30JICHME M KHUCJIOTHOE CXKUTAHHE
(Mokpoe o3o0sieHre). OmnUCaHHBIA CMOCOO CYXOro O30JCHUS MCHOJB3YIOT Uil OMNpECIICHHsS JKejes3a,
MapraHiia, IMHKA, MeIu, KoOambTa, HHUKEINs, CBUHIA, Kaamus, xpoMma. llocme MOKpOTo 030J€HHS KpoMe
Ha3BaHHBIX DJIEMEHTOB BO3MOXKHO ompeneneHue monudnaeHa. Ilpu ucnonp3oBaHuM  (POTOMETPUUECKHUX
METOJIOB OIpeNeIeHHs] 30y U OCTaTOK OT MOKpOro cCxkuranus mpod obpabarteBator 0,3M pacTtBOpoM
COJITHOW KHCJIOTBI, 3aT€M NPWIMBAIOT 5 CM3 ATOTO K€ pacTBOpa. THUIIIM MOMEMIAIOT HAa BOJSHYIO OaHIO H
HarpeBatoT B TedeHue 30 muHyT. [lodydeHHBIN pacTBOp MEPEHOCAT Yepe3 BOPOHKY B TIpaJyUpOBAHHbBIC
npobupku o6veMom 20 cm3. Turenb oOMBIBaIOT OMIMCTUIUTMPOBAHHON BOJOW M JOBOJAT €H0 PacTBOP IO
METKH.

Arnmapatypa, peakTHBbI, MaTepUalbl:

- OaHs Bo/IsIHAs TabopaTopHasi;

- mHIP MepHbIA 00bemMoM 5 cm3 o 'OCTy 1770;

- IpOOUPKU C pUTEPThIMH ITpodkamu o6bemoM 20 cm3 o 'OCTy 1770;

- kucnota comsiHas mo ['OCTy 14261 «oc.u». pacTBOp B OMIMCTUIUIMPOBAHHON BOJIE C MacCOBOM
noieit 0,3M.

TexHuKa BBITOJHEHHS U3MEPEHUI

[IpuroroBnenne cTaHAapTHBIX pacTBOPOB. B KkauecTBe OCHOBHBIX CTaHJAPTHBIX PACTBOPOB
WCIIONB3YIOT ToCcyJapcTBeHHbIE cTaHAapTHeie o00pasisl ('CO) ¢ rapaHTHpOBaHHOW KOHIICHTpPAIMEH
JJIEMEHTa WM KOMIUIeKca 35ieMeHTOB -1000 mkr/cm3.

B0O3MOXHO TNpUTOTOBICHHE CTaHAAPTHBIX PACTBOPOB M3 OKHUCIOB WM COJEel METallioB C
IOCTOSSHHOM CTEXUOMETPHUEN.

[Muak. MeTon ocHOBaH Ha M3MEPEHUU TOTJIOMICHUS AJIEKTPOMArHUTHOTO PE30HAHCHOTO W3ITYUYEHUS
CBOOOHBIMU aTOMaMU ITHKA.

ConepxaHue IIMHKA B Pa3lIOKCHHBIX M TIEPEBEICHHBIX B PACTBOpP Mpo0Oax pPACTCHHM OINPEACNISIOT
aTOMHO-a0COPOIIMOHHBIM METOI0M HAMNPSMYIO B TUTAMEHU alleTHIICH-BO3IYX.

Hasecky 1,000 r wmeTamamyeckoro IMHKa NOMENIAIOT B cTakaH BMecTuMocThio 100 cml wm
nobasistor 20 cm3 pactBopa azoTHoM kucnoTel (1 : 1). PacTBopuBmIMIiCS NHMHK KOJTHYECTBEHHO



NEepPeHocsIT B MepHylo konOy oovemMom 1000 cm3 u 1oBomAT 10 METKH 1%-bIM pacTBOpOM a30THOMU
kucioTsl. [lomyuennslit pactBop umeet koHneHTpauio 1000 Mxr/cM3 nuHKa.

Mapranen. MeTon OCHOBaH Ha U3MEPEHHM TMOMJIOMICHUS SJIEKTPOMArHUTHOTO PE30HAHCHOTO
U3Ty4YeHHUs] CBOOOIHBIMHM aTOMaMH MapraHIa.

Copep:xaHue Mapratiia B pa3jlOKEHHBIX M MEPEeBEICHHBIX B PACTBOP MpoOaxX pacTEeHUIl OompeaemnstoT
aTOMHO-a0COPOIIMOHHBIM METO/I0M HalpsAMYIO B IUIAMEHHU alleTHIICH-BO3/YX.

Hagecky 4,388 1 ceprokucioro mapranma {MnSO4 ¢ 5H20) momemaroT B CTakaH BMECTHMOCTBIO
100 cM3, pacTBOPSIIOT B OMIUCTHUILTUPOBAHHOW BOJE W 3aT€M KOJHMUYECTBEHHO TMEPEHOCIT B MEPHYIO KOJIOY
oobemom 1000 cm3. B konOy mnpuwauBaroT npubmausureabHo 500 cm3 OMAMCTHILTUPOBAHHOW BOJIBI,
NO0aBISAIOT 82 cM3 KOHIICHTPUPOBAHHOW COJITHOM KHUCIIOTHI M JIOBOJSAT JO METKH OWIUCTHIUTHPOBAHHON
Bozoi. [TomyueHHsIit pacTBop umeeT KoHIeHTparnuo 1000 Mxr/cm3 maprasiia.

Menb. Merosn OCHOBaH Ha M3MEPEHUM MOIVIOIIEHUS 3JEKTPOMArHUTHOTO PE30HAHCHOTO H3IIy4YEHHUS
CBOOOJHBIMHU aTOMaMH MEJIH.

CopepxaHue Menu B Pa3lIOKEHHBIX M MEPEBEICHHBIX B pacTBOp IMpoOax pacTEeHUil ONpeaesnstorT
aTOMHO-a0COpPOIIMOHHBIM METOI0M HAMNPSAMYIO B IUIAMEHHU alleTHIICH-BO3AYX.

Hagecky 3,798 r nurpara menu (Cu(NO3)2 « 3H20) nomemaroT B crakan BMectumMoctbhio 100 cm3,
pPacTBOPSIIOT B OMAMCTUIUIMPOBAHHOM BOJE M KOJMYECTBEHHO MEPEHOCIT B MEpHYIO Koj0y oOvemom 1000
cm3. HobGasmsror 30 cMm pactBopa a3oTHOM KUCIOTH (1:1) u moBoasT 10 MeTku 1%-bIM pacTBOpPOM a30THOU
KUCIIOTHL. [Tomy4ueHHbIi pacTBOp MMeeT KOHIeHTparuio Meau- 1000 Mxr/cM3.

CBunen. Meron OCHOBaH Ha U3MEPEHUM IIOMJIOIIEHUS 3JEKTPOMAarHUTHOTO PE30HAHCHOIO
U3Ty4YeHUs] CBOOOIHBIMHM aTOMaMH CBHHIIA.

ConepkaHue CBHUHIIA B PA3lIOKEHHBIX M TEPEBEICHHBIX B PACTBOP MPOOAaX PACTCHUN OMPEACISIOT
aTOMHO-a0COPOIIMOHHBIM METOI0M HAMNPSAMYIO B IUIAMEHHU alleTHIICH-BO3/YX.

HaBecky 1000 r Meramnmyeckoro CBMHIA IIOMEIIAIOT B cTakaH BMecTuMocThio 100 cmMm3,
pactBopsitoT B 30 cMm3 a30THOW KHCHOTHI (1:1) M KOJTWYECTBEHHO IMEPEHOCSAT B MEPHYIO KOOy 00BEMOM
1000 cm3. HoBomiar no MeTkH 1%-bIM pacTBOpOM a30THOM KHUCIHOTHL. IlomydeHHBIM pacTBOp HMMeEET
koHmeHTpanuto 1000 Mxr/cMm' cBUHIIA.

Kagmuii. Merony ocHOBaH Ha W3MEpPEHHHM [MOMJIOLMIEHHUS DJIEKTPOMAarHUTHOTO  PE30HAHCHOTO
W3ITy4eHus: CBOOOHBIMU aTOMaMU KaJMHUsl.

ConepxaHue KaJMHUsl B Pa3JIOKECHHBIX U IMEPEBEJCHHBIX B PacTBOp MpoOax PacTeHHH OMpeAessIoT
aTOMHO-a0COpPOIIMOHHBIM METO/I0M HANPSAMYIO B IUIAMEHHU alleTHIICH-BO3/AYX.

Hagecky 1,142 r okcuaa xagmus (CdO) momemaroT B ctakaH BMecTUMOCTBIO 100 cM3, pacTBOpsIOT
B 20 cm3 azorHOM kucaoThl (1:1) M KOTMYECTBEHHO NEPEHOCAT B MEpHYIO KoiOy oobemom 1000 cm3.
HoBomaTr o0beM 10 MeTKH 1%-bIM pacTBOPOM a30THOM KHCIOTHL. [loyuyeHHBI pacTBOp HMeEeT
koHneHTpanuto 1000 Mxr/cMm3 kaamusl.

Hukens. Merox ocHOBaH Ha U3MEPEHMM TMOIJIOLIEHUS BJIEKTPOMArHUTHOTO PE30HAHCHOTO
W3ITy4eHus: CBOOOAHBIMU aTOMaMU HUKEJSL.

Conmep:xaHue HHKENS B Pa3JOKEHHBIX W IMEPEBEACHHBIX B PAcTBOp MpoOaxX pacTEHHM OMpeaemsioT
aTOMHO-a0COpPOIIMOHHBIM METOI0M HANPSAMYIO B IUTAMEHHU alleTHIICH-BO3/YX.

Hasecky 4,953 r nutpara nukens (N(KO;):) nomemaror B crtakan BMmecTuMOCThi0O 100 cM',
pacTBOPSIOT B OUIMCTUUTMPOBAHHON BOJE M KOJMYECTBEHHO IMEPEHOCAT B MEpHYIO K00y oobemom 1000
cM", TOBOZAT 00beM /10 MeTKU 1%-bIM PacTBOPOM a30THOM KHCIIOTHI.

KobGanpT. Merox ocHOBaH Ha M3MEPEHHUU TMOMJIOIIEHUS 3JIEKTPOMArHUTHOTO PE30HAHCHOIO
M3ITy4eHus: CBOOOHBIMU aTOMaMu KOOasbTa.

Copep:xanue KoOanbTa B Pa3sIOKEHHBIX M MEPEBEIECHHBIX B PACTBOP IpoOax pacTeHHUM ONpeaesnstoT
ATOMHO-a0COPOIIMOHHBIM METOIOM HAMNPSMYIO B TUTAMEHU alleTHIICH-BO3IYX.

Hagecky 4,769 cepnokucioro kobansta (CoSO4 « 7H20) nomemarT B cTakaH BMecTUMOCThIO 100
CM', PacTBOPSIIOT B OMIUCTWIIMPOBAHHOW BOJIE M KOJIMYECTBEHHO IMEPEHOCAT B MEPHYIO KOOy 00BeMOM
1000 cm3. Hobapisror 50 cm3 a3otHOM KUCHOTHI (1:1) M MOBOAAT 10 METKM OMIUCTHUILUIMPOBAHHOMN BOJOM.
[Tonmyuennslit pactBop umeet KoHueHTpauio 1000 mxr/cm3 kobanbTa.

XKenezo. Hasecky 8,635 r xenezoammonuitHbix kBacuoB (FeNH4(SO4)2 x12H20) nomemaror B
crakadn BMectTuMocTbio 100 cm3, pactBopsitor B 50 cm3 8%-ro pacTBOpa CEpHOM KHCIIOThI, KOJIMYECTBEHHO
MepeHoCAT B MEpHYyH Koi0y oosemom 1000 cmM3 u m0oBOAAT 10 METKM OWJAMCTHIITUPOBAHHOW BOJOM.
[onmyuennslit pactBop umeeT KoHueHTpauo 1000 mxr/cm3 xenesa.

XpoM. MeTos ocHOBaH Ha M3MEPEHUHU MOTJIOIIEHUS 3JEKTPOMAarHUTHOTO PE30HAHCHOTO H3IIy4YEeHHUS
CBOOOJHBIMU aTOMaMH XpOMa.



Copep:xaHue Xpoma B pa3jOKEHHBIX M IEPEBEJICHHBIX B PACTBOP MpoOax pacTeHUU ONpeAeNsioT
ATOMHO-20COPOIMOHHBIM METOJIOM HANPSIMYIO B TJIAMEHU alleTUICH-BO3IYX.

Hapecky 3,734 1 xpomara kamus (K2CrO4) mnomemaror B crakaH BMecTHMOCTBIO 100 cm3,
pacTBOPSIOT B OMAMCTHILIMPOBAHHOM BOJIE, KOJMUYECTBEHHO MEPEHOCIT B MEpHYyI Koj0y oobemom 1000
cM3 U J0BOAAT 10 METKM 1%-bIM pacTBOpPOM COJIIHOM KUCHOTHL. lloiydeHHBIM pacTBOp HMeeT
koHuenTparuio 1000 Mxr/cm3.

OcCHOBHBIE CTaHJIAPTHBIE PACTBOPHI XPAHAT B T€PMETHYHOM TMOCYyA€ W3 CTEKJa WIM IMOJHUATUIICHA
BBICOKOTO JIaBJICHUS HA PACCEIHHOM CBETYy. ['apaHTHUpOBAHHBIA CPOK XPAHEHHUS OCHOBHBIX PAaCTBOPOB - 1
rof.

[IpomexxyTouHbIE CTaHAAPTHBIE PACTBOPHI AJEMEHTOB TOTOBSAT IOCIEAOBATEIIbHBIM pPa30aBiIcHUEM
oCcHOBHBIX pacTBOpoB B 10 m 100 pa3 1%-oii a30THOW KUCIOTOW. DTH PACTBOPBI XPAHAT B I€PMETHUYHOU
nocyze He 6oree 1 rona.

CrangapTHble pacTBOPBHl CPaBHEHHUS TOTOBAT M3 MPOMEXKYTOUHBIX PACTBOPOB IyTeM pa30aBlieHUs
TEM JK€ PacTBOPOM KHCIOTHI, mpob. CoaepkaHue TSHKENbIX METAUIOB HE JOHKHO BBIXOAMTH 33 MPEJIEIIb
CIEIYIOIINX TUANa30HOB paOOuMX KOHIEHTpAUWM: IUIs Keje3a, IMHKAa U Mmapranua — 0,1-5; nns menu -
0,05-5; mns xpoma, Hukens u cBuHna - 0,1-5; musg xagmus - 0,02-1 mxr/cm3. B pabounx nuamazonax
HEOOXOJMMO UMETh 10 3-4 CTaHOapTHBIX pacTBOpa cpaBHeHUA. CTaHIAApTHBIE PACTBOPHI CPABHEHUS MOTYT
OBITh KaK CMEIIAHHBIMH, TaK ¥ MOHOXJIEMEHTHBIMU. PacTBOpHI ¢ KoHIeHTparuedl metamna ot 1 mo 10
MKT/CM3 XpaHsIT B TEPMETUYHOM Tocyzie He Ooisiee 1 Mecsia, pacTBOpHI ¢ KOHIICHTpalueld MeHee 1 Mkr/cm3
JIOJKHBI OBITh CBEKEIIPUTOTOBIICHHBIMH.

B kauectBe HyneBoro crapaapra (OJaHK) HCHONB3YIOT 1%-blil pacTBOp a30THOM WM COJSHOM
KHCIIOTHI, T.€. TOT PaCTBOP, KOTOPBIH MPUMEHSIIN JIJISl pACTBOPEHUS PO U pa30aBIICHUsT PACTBOPOB.

Amnmaparypa, peakTHBbI, MaTepUaIbl

1. TocynapcTBeHHBIE  CTaHIapTHBIE 00paslbl  (CMEUIAHHBIE WJIM  MOHOXJEMEHTHBIE) C
KOHIIEHTpanuen kaxaoro smeMenta 1000 mxr/cm3 wiu:

-IIMHK rpanynupoBanHbii o [OCTy 4165;

-Maprasen CepHOKUCIbIN naTuBoAHbIN 10 ['OCTy 435-77;

-Meb a30THoKuUcHas TpexBoaHas no ['OCTy;

-cBUHEI MeTajndeckuii mo TY 6-09-3523-74;

-kagmuid okcuit mo 'OCTy 11120-75;

-HUKEJb a30THOKUCIBIN mecTtuBoAHbIN 1o [[OCTy 4055-70;

-ko6anbeT cepHokucibiil mo [OCTy 4462-58;

-kanuii XxpoMmoBokucIbiid o ['OCTy 4220;

2. Kon6st mepubie 00emom 1000cm3 o 'OCT 1770;

3. Crakansl o0bemMoM 100 cm3 o 'OCT 25336:

4. Kucnora azornas mo 'OCT 11125 «oc. 4.» pacTtBop B OuaucTwiuupoBaHHoi Boje 1:1 mo
o0beMy.

S. Kucnora azornas mo I'OCT 11125 «oc. 4.» pactBop B OMAMCTHJUIMPOBIHHOM BOJAE C
MaccoBoit gonei 1%;

6. Kucnora consnas mo 'OCT 14261 «oc. 4.» pacTBop B O M AMCTHIIIMPOBAHHOW BOJE C
MaccoBoit gonei 1%;

7. Kucnota cepnast no I'OCT 4204 «oc. 4.» WIH «X. 4.» pacTBOP B OUAMCTUIIIMPOBAHHOM BOJIE

¢ MaccoBoii onen 8%.

[TpoBenenue usamepenuil. IloaroToBky aromMHo-aOCcOpOLMOHHOTO crekTpodoTomMeTpa K padorte, ero
BKJIFOYCHUE M BBIBEICHHE Ha pPabOYMil PEKUM OCYIIECTBISIOT B COOTBETCTBUU C HMHCTPYKIMSAMH TIO
skcrryaranuu. Ocoboe BHUMaHUE CIeAyeT YIASIUTh BBIMOTHEHHIO TAKMX MOMEHTOB, KaK:

* ycCTaHOBJICHHE TpeOyemMoll cuibl TOKa (HAa KaKIOW JlaMIle C TIOJBIM KaTOAOM YyKa3aHbI
ONTHUMAaJbHAs CHJIAa TOKA M MaKCUMaJbHO JIOMYCTUMAas) U MPOrPEB MCTOYHHKA PE30HAHCHOTO W3IyYeHUS HE
meHee 30 MuH.;

* TOYHas HACTpOWKa MOHOXPOMAaropa Ha PE30HAHCHYIO JMHUIO [0 MAaKCUMYMY H3JIyYEHHUS NpU
MHUHHMQJIBHOW IIUPWUHE eI, HO TPOBEICHHE W3MEPEHUNW TMpU PEKOMEHAYEeMOW MIUPUHE IICIH;
WCTONIE3YIOT Hambosiee YyBCTBUTEIbHBIC JIMHUU TOTJIOMICHUS SJEMEHTOB CO CIEIYIOIIMMH JUIMHAMHU BOIH:
muHK -213,9 HM. keme30-248,3 HM, kagmuii-228,8 M, HuKenb-232,0 HM, cBuHen - 283,3 HM. KOOaJIbT -
240,7 um, mapraser - 278 HM. mefb - 324,8 HM, XpoMm -357,9 HM;

* IOCTUPOBKA MCTOYHUKOB PE30HAHCHOTO M (€CIM KOPPEKTOpOoM (OoHA CIIYKHUT JAEHTEpHUeBas JlaMIia
B CIIEKTPO(OTOMETPE OTCYTCTBYET PEKUM aBTOKOMIICHCAIIUN) HEPE3OHAHCHOTO U3TYUYEHHUS;



* IOCTUPOBKAa BBICOTHI TOPEJIKM M €€ TMOJIOKEHHUS OTHOCUTENIbHO Jydya MCTOYHHKA PE30HAHCHOTO
U3JTY4YCHUS;

* ecld B COCTaB HWHCTPYKUMH MO OKCIUTyaTallud MNpudbopa HE BKIOYEHO «PyKOBOJACTBO ISt
ornepaTopa» C ONTHUMAJbHBIMM aHAJIUTHUYECKUMHU MapaMeTpaMM OIpEeAENIEHUs KaXJOoro »3JIEMEHTa, TO
IOCTUPOBKY BBICOTHI TOPETKH U COOTHOIICHHE AalleTUJICH/BO3AYX HEOOXOIMMO TMPOBOAWTH BO BpeMs
IIpOrpeBa ropesky Mo MakKCUMyMy a0COpOLIMK OJTHOTO U3 CTaHJAPTHBIX PACTBOPOB

CpaBHEHUS,

* IIPOIPEB BKJIIOYEHHOM TOPEJIKU IIepe]l HayaJlOM W3MEpPEHUN C OJHOBPEMEHHON €€ IPOMBIBKOU
OMIMCTHIIZTUPOBAMHOM BOJION B TCUCHHUE 5 MUH.;

Texnuka u3mepenuil. CHauana pacHbUISIOT B IUIaMsi HYJIEBOM cTaHAapT (NMpU SKCTPAKIIMOHHOM
KOHIICHTPUPOBAHUU - €T0 SKCTPAKT) M YCTAaHABIMBAIOT IOKa3aHWs MPUOOpa Ha HyNb. 3aTeM B MOpPSIKE
BO3PACTaHMsl KOHIICHTPALUU M3MEPSAIOT a0COpOIMIO CTAaHAAPTHBIX pPACTBOPOB CpaBHEHUS (WM HX
9KCTPaKTOB). B KOHIlE IpaAyHpOBKH OTMEYAIOT IOJIOXKEHHE HYJIEBOM JMHUU MPHU PACHBUICHUU HYJIEBOTO
CTaHzapTa.

[Tocne oxoHuYaHUS TpaayupoOBKH TMpubopa B IUIaMsl PACHBUISIOT HC-CIEAyEeMble pacTBOPHI H
U3MEpSIIOT BeIMYMHY aOcopOumu (MpaKTUYECKH BO BCEX MOJEISX COBPEMEHHBIX aTOM HO-a0COpOIIMOHHBIX
CHEKTPO(YOTOMETPOB MPEILYCMOTPEH PEKUM aBTO MO CTPOEHUS IPaJyHpPOBOYHOrO rpaduka, 4yTo MO3BOJISET
MOJy4yaTh pe3yJIbTaThl W3MEPEHUl, Kak B BeJIMYMHE a0COpOIMH, TaKk M B EAWHUIAX KOHIICHTPALIUH).
N3mepenue kaxaoro pacTBopa MPOBOAMTCA HE MeHee JBYX pas. [lns mpoBepku cTaOWIbHOCTH pPabOThI
npubopa yepe3 kaxasie 10 - 15 nu3Mepenuit uccieryeMbix npod B MiIaMs BBOASAT HYJIEBOM CTaHAAPT U OAHMH
U3 CTaHJAPTHBIX PACTBOPOB CpaBHEHHUs. Eciam oOHapy>KeHO OTKJIOHEHHE OT MEPBOHAYAIBHO MOJyYEHHBIX
3HAYeHUH BENUYMHBI a0copOIMM (MM KOHIEHTpAalMH), TO TPaXyHMpOBKY MpuOOpa MPOBOIAT 3aHOBO U
MOBTOPHO M3MepSIOT nocieanue 10-15 mpoo.

[Tpu mpsiMOM OIpeeNieHNH B UCCIIEAYEMBIX pacTBOpax KaJMHs, CBUHIIA, HUKEN, KOOaldbTa U XpoMa
HEO0OXOMMO 00513aTeIbHO TPOBOIUTH KOPPEKITHIO (POHOBOTO MOTJIONIEHUSI.

Oo6pabotka pe3ynpTaroB. I[lpym Hammuuu B npuOOpe aBTOMATH3MPOBAHHOW CHUCTEMBI pacueTa
KOHIEHTPALlMU IO BeJIMYMHE aOcopOIMM pe3ynbTaTbl MOKHO MOJYYUTh B €IMHHUIAX KOHIEeHTpaiuu. [lpu
py4yHOH 00paboTKe MTAHHBIX CTPOAT TpauK 3aBUCUMOCTH BEIUYMHBI aOCOpOIuM OT KoHueHTparuu. Ilo
rpayupoOBOYHOMY TpaUKy HAXOIAT KOHIIEHTPAIMIO OINpPEAeNsieMOro MeTajyla B HCCIEyeMOM pacTBOpe
(1 B X0IIOCTOH Mp00E) M PACCUUTHIBAIOT €TO COJIepKaHue B TIpode mo Gopmyre

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

rae Cx - KOHULEHTpalMs »JJIeMEHTa B HcCcleayeMoM pacTBope, MKr/cMm3: C, - KOHIIEHTpalus
3JIEMEHTa B XOJIOCTOM TpoOe, MKT/cM-1; V - 00beM HccleayeMoro pacTBopa; T - HaBecKa MpoObI, T; X-
MaccoBas J10JIs AJIeMeHTa B Tipode, MitH-1 (MI/KT).

3a OKOHYATENbHBIM pe3yslbTaT NPUHUMAIOT cpeAHee apupMEeTHUecKoe pe3yJbTaToB JIBYX
napajuieIbHBIX OMpPEeeTCHHA.

Arnmapartypa, peakTHBBI, MaTepHUaIbl

1. ATOMHO0-aOCOPOIIMOHHBI CHEKTPOPOTOMETp ¢ IUIAMEHHBIM BapHMaHTOM aTOMH3aTopa U
YKOMIUIEKTOBAaHHBIM HCTOYHHKAMU PE30HAHCHOTO M3JIy4YEeHMs >Keie3a, MapraHia, LHMHKa, MEAH, KaJMHs,
CBHHIIA, KOOambTa, HUKEIS M XpoMa (JlaMHoamMH C TOJBIM KaToJOM, 0€3 3IIEKTPOAHBIMH Ppa3psAHBIMU
JaMIIaMH).

2. Kommnpeccop BO3IyIIHBIN, COOTBETCTBYIOLINI TPEeOOBAHUSIM TEXHHUUECKOW MHCTPYKIUH IS
aTOMHO-a0COPOIIMOHHOTO CIEKTPOPOTOMETpa, HIIA CKATHIA BO3AYyX B OAJIJIOHAX.
3. AnetusieH pacTBOpeHHbIH U ra3000pa3ubiii Texuuueckuit mo 'OCTy 2457 B OannoHax.

Omnpenernenne coaepKaHus IIMHKA, MapraHiia, KoOaJIbTa B IIOYBE aTOMHO-a0COPOIIMOHHBIM METOIOM

MGTOIL OCHOBAaH Ha MH3BJIICUCHHUU COCILI/IHGHI/Iﬁ 9JICMCHTOB M3 IIOYBbI W U3MCPCHUHN TOITIOLICHUSA
AJIEKTPOMArHUTHOTO PE30HAHCHOTO M3ITYyUYCHHsI CBOOOTHBIMU aTOMAaMH IIMHKA, MapraHia, KooasbTa.

COI[Cp)KaHI/Ie MMOABUIKHOI'O IIMHKA, MaprasHia, KOGaJILTa B 6OJ'II>H_II/IHCTBG HCIIOJIb3YCMBIX BBITAKCK
OTIPENIENIIOT ATOMHO-a0COPOIIMOHHBIM METOIOM HANPSMYIO B TUIAMEHH allETHIICH - BO3IyX.

[Ipu ompenenenuu nmHka B BBITSDKKE 1 M pactBopa KCI1 m3-3a BBICOKON KOHIIEHTPALUU COJH
HapyIIaeTcss HOPMAaJBbHOE paclbUIEHHEe pacTBOpa W TOpeHHe IulaMeHd. /[ ycTpaHeHWs yKa3aHHOTO
SIBIIGHUSI HEOOXOIMMO TIPeIBAPUTEIHHO pa30aBUTh BBITSDKKY, MCIIONB30BATh TPEXIIENEBYIO TOPENKY Ha
aTOMHO-a0COPOIIMOHHOM CHEKTPOPOTOMETPE M YUYUTHIBATH HE CEJIIEKTUBHOE TOTJIOMICHHE C TIOMOIIBIO
KoppekTopa (oHa.

MeTO)II/IKa OMpPECACIICHUA TTOABHIKHBIX COG}II/IHGHI/Iﬁ IIMHKA, HW3BJIICKAEMBIX U3 IIOYBBI all€TaTHO-
aMMOHMIHBIM ~ OydepHbiM pacTBopoM ¢ pH 4,8 u mocineAyromuM aTOMHO-aOCOPOIMOHHBIM U



(dhoToMeTprUECKUM JHTU30HOBBIM OKOHYAHHEM yTBepKIeHa B KadecTBe ['ocynapcTBeHHoro crangapra PO.

Metoauka omnpeneneHus IMOABMXKHBIX COEAVMHEHWH MapraHia, M3BJIEKAeMbIX M3 IOYBBI alleTaTHO-
aMMOHUHHBIM OydepHpiM pacTtBopoM ¢ pH 4,8 (mo Kpymckomy u AnekcanmapoBoii), a Takke 0,1 M
pactBopom 1/2  H2SO4 (mo [IleiiBe-PuHbkucy) ©  mOCIHEnyrOIMM  aTOMHO-aOCOPOIIMOHHBIM |
¢dbotomerpuueckuM (¢ (HoOpMaTbIOKCUMOM) OKOHYaHHEM YTBEp)KIeHa B KauecTBe [OCyqapCTBEHHOTO
crannapra PO.

[Ipu onpenenenun wmapranna no Kpynckomy u  AliekcaHapoBodl 3 KapOOHATHBIX IOYB IO
CTaHJapTU30BAaHHON MeToauke Ha Kaxzasle 10 cM3 MOYBEHHOM BBITSDKKH, KOHTPOJIBHOTO pacTBopa H
PacTBOPOB CpaBHEHUS N00ABIAIOT MO 1 Karie HaChIIEHHOTO PAacTBOPa XJIOPUCTOTO CTPOHIIUS.

[IpuroToBneHne HACBHIILIEHHOTO pacTBOpa XJIOpUCTOro cTpoHuMs - 100 r CTpOHIMS XJIOPUCTOrO
mecTuBoaHOTO (10 OCT 4140) pactBopsitor pu HarpeBanuu B 100 cM3 TUCTHIIITMPOBAHHON BOJIBI.

ConepkaHue TOABIKHOTO KOOAlbTa B HCIOJB3YEMBIX BBITSIKKAX MOXKHO ONPEACTSATh aTOMHO-
a0CcOpOLIMOHHBIM METOJIOM HANpsIMyI0 B IUIAMEHHU aleTWiIeH - Bo3AyX. OJIHAKO C IIeNIbl0 TOBBIIICHUS
YYBCTBUTEIBHOCTU OINPEACICHUS M YCTPAHEHUS MEILAIOLIEr0 BIMSIHHUS MaTpULbl MPEIBAPUTEIHHO
IPOBOJAT SKCTPAKLUMOHHOE KOHIICHTPUPOBAHWE OJyeMeHTa. J[s moidydeHuss yCTOHYMBOTO KOMILJIEKCa
KoOanbpTa HamboJiee 4acTO MCHOJB3YIOT 2-HUTPO30-1 -HAPTOJ, SKCTPArHpyIOT COCIMHEHHE H30-aMUIIOBBIM
3(GUpPOM YKCYCHOM KHCJIOTHI U B AKCTPAaKTe MPOBOJAAT OINpejAeNieHHe KoOallbTa aToOMHO-aOCOpOLHOHHBIM
METOJIOM.

MeTtoauka omnpeneieHusl MOJBUKHBIX COEIWHEHUH KoOalbTa, W3BJIEKAEMbIX U3 TMOYBBI alleTaTHO-
aMMOHHIHBIM OydepHbiM pactBopoM ¢ pH 4,8 (mo Kpynckomy u AnekcanapoBoii), a Takxke 1 M
pacTBopoM a30THOM kuciotel (mo IleiiBe-PuHbkucy) W mOCIenyOUIMM aTOMHO-a0COPOLMOHHBIM H
dboromerpuueckuM (¢ HHTpPo30-P-compto u ¢ 1 -(2-mupummmiazo)-2-Hadprtonom (ITAH) okonuanuem)
yTBepkKaeHa B kauecTBe [ ocynapcTBeHHoro crannapra PO.

B cranpgapTHOM MeTOOMKE OSKCTPAKIIMOHHO-aTOMHO-a0COpPOIMOHHOE OIpeaeNeHne Kobaiabra B
BBITSDKKE U3 MOYBHI 0 Kpynckomy u AnilekcaHIpoBoil MPOBOJAT TaK K€, KaK U MEH.

B Bemskke w3 mouBel 1o lleliBe-PuHbKHCY cTaHpapTHas ~METOAMKA IPEIyCMaTPUBAET
IKCTPAKIIMOHHO-aTOMHO-a0COpPOIIMOHHOE ~ OmpeelieHue KobanbTa C HUCIOJB30BAaHUEM 2-HUTPO30-1 -
HadTONA.

Xong agannsa

25 cM3 BBITSDKKM W3 IOYBBl WJIM CTaHJAPTHOIO pPacTBOpa CPAaBHEHBI: IMOMELIAIOT B JECJIUTEIbHYIO
BOpoHKY o0beMoM 100 cm3, mobarisitoT 25 cM3 MacKHpYIOIIEro pactBopa U 2 ¢cM3 pacTBopa 2-HUTPO30-1-
HadTona. [locme moOaBlIeHHMS KaXIOTO peareHTa COACPKUMOE BOPOHKH TIIATENBHO I€PEeMENINBAIOT.
Boponky ¢ comepkuUMbIM OCTaBISIOT Ha 1,5 4. 3arem mobOammstorT 5 cM3 m3oamuianeraTta ¥ B TedeHue |
MUH PHEPIrUYHO BCTpsxuBaoT. [locnme pasnenenus a3 BOAHBIM HIDKHHMNA CIOW OTOpAchIBAalOT, a SKCTPAKT
CJIMBAIOT B MPOOMPKY C MIPUTEPTON TPOOKOH.

PeaktuBbl

1. Mackupytomnuii pacTBOp TOTOBST B JICHb IPOBEICHMs aHainu3a. B mMepHyro koia0y oosemom 1000
cm3 nomeniatoTr 400 cm3 40%-ro pactBopa aumMoHHOKucioro Hatpus, 400 cm3 40%-ro pacTtBOpa
yKCycHOKHCTOTO Hatpus U 40 cMS KOHIIEHTPUPOBAHHOTO pacTBOpa MepekucH Bogopoaa. O0beM 10 METKH
JOBOJAT JUCTUILIMPOBAHHOM BOJIOM.

2. CranzmapTHbIE pacTBOPBI CpaBHEHHUs KOOaibTa C cojaepkanueM sneMmenta 0,1-5 mxr B 1 cm3. s
npurotoBienus ucnonb3yloT ['CO ¢ conepxanuem kobampTa 1 mMr/cMm3 minm xobanbt cepHokucisiii (TOCT
4462);

3. 2-nutposo-l-nHapron MPTY 6-09-5829, «u.m.a.», pacTBOp B IUCTHUIMPOBAHHOM BOJE C
maccoBoit goueit 0,1 %;

4. Harpuii numoHHOKuCHbIM  Tpex3zamemenusli  (OCT 3161, «uw.p.a.»). pactBop B
JUCTUIMPOBAHHOM BoJie ¢ MaccoBoM noiieit 40%;

5. Harpuit ykcycnokucnsii ('OCT 199, «u.nm.a.»), pacTBOp B JUCTWIMPOBAHHON BOJIE ¢ MacCOBOM
nmonent 40%:

6. [Tepexucs Bogopoaa (COCT 10929);

7. N30amuinoBelil 3¢up ykcycHoil kucnotsl (n3oammianerat) (MPTY 6-09-2071);

8. JluctuiinpoBaHHas BOAa.

ArnmapaTtypa U MaTepuassl.

1. AToMHO-206CcOpOLIMOHHBIN CIIEKTPOGHOTOMETP.

2. Kommpeccop.

3. Boponku nenutensHble 00beMoM 100 cm3 mo 'OCTy 25336.



4. Kon6wr mepasie oobemom 100, 1000 cm3 mo 'OCTy 1770.

5. lMunetku oobemoM 1, 2 u 25 cm3 o 'OCTy 20292.

6. [Tpobupku ¢ nmpurepteiMu podkamu o 'OCTy 1770.

7. Hunmusaapsr mepubie oobeMoM 50 u 500 cm3 o T'OCTy 1770.

Omnpenenenue coiepaHus PTYTH B pacTEeHUSX OecliaMeHHBIM aTOMHO-a0COPOLIMOHHBIM METOAOM
(METOJIOM «XOJIOJTHOTO TIapa)

MeTon OCHOBaH Ha UW3MEPEHUHM TMOIJIOLMIEHUS JJIEKTPOMATHUTHOTO PE30HAHCHOTO H3IY4YECHHUS
CBOOOJHBIMU aToMaMH PTYTH. il MOJTyYEeHHsT aTOMHOTO Tapa PTYTH OCYIIECTBIAIOT Pa3jioKEeHHE MPOOBI
pacTeHMii U mepeBefieHHEe €€ B pacTBOp, BOCCTAHOBJIIEHHE B PACTBOPE XMUMHUYECKH CBSI3aHHOM PTYTHU 10
METaJUINYECKOH, TmepeBo]] € B Tra3oByl0 (opMy MOTOKOM BO3/AyXa M MPOAYBKY 3TOrO BO3AyXa C IMapaMu
PTYTH dYepe3 aromuzarop (KBapleByr TpyOKy). [IpuBommmas Huxke MeTOquKa sBIsSETCS Moauduxarueit
aTOMHO-a0COpPOLIMOHHOTO METOJ]a OIpPENENICHUsI PTYTH C HCIOJIB30BAaHHEM OTEYECTBEHHOTO PTYTHOTO
aHanuzaropa tuna «tOnusy.

[ToaroroBka MouBbI MPHU ONMPEACIICHUH BaJOBOTO COAEP)KAHUS PTYTH: HABECKY 5 T M3MEJIbUEHHOTO U
BBICYIIICHHOTO PAaCTUTEJIBHOTO MaTepHala TIOMEHIaloT B KOHUYEeCcKyr Koily oObemom 500 cwm3.
[locnenoBarenbHo npunuBaroT 1 cM3 3TWIOBOro cnupra, 5 cM3 OMAMCTUIUIMPOBAHHOM BOoAbl U 5 cM3
a30THOM KucIOThl. Konly 3akpbIBalOT MalIeHbKOW BOPOHKOM, COJIEPKMMOE IEpPEMEIMBalOT U OCTaBJISIOT
IpU KOMHATHOM TeMIeparype Ha HOYb. 3aTeM OCTOPOXHO MpHU IOMEIIMBAaHMM MPOOBI IO KaruisiM
npunuBaioT 20 cM3 cepHOM KUCIOTHI, HE I0myckasi OypHOTO BBIJECIICHUS OKUCIIOB a30Ta.

PeaktuBbl

1. 5%-i1 pactBop kanusi mapranuoBokucioro- 5 r peaktuBa ('OCT 20490. «x.4.») pacTBOpPSIOT B
OMIUCTUIITUPOBAHHOM Boje U 10BOAAT 00beM 10 100 cm3.

2. 5%-ii pactBop Kamusi HajcepHokucioro (mepcynbdara 'OCT 4146. «u.m.a.»): 5 r peakTua
PacTBOPSIIOT B OMIUCTUILTUPOBAHHON BOJIE U TOBOAAT 00beM 0 100 cm3

3. Kucnora azornas no 'OCT 11125 «oc.4.».

4. Kucnora cepnast no 'OCT 14262 «oc.4.».

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

6. Bona OuaucTuimmpoBaHHasl.

AnmnapaTypa 1 MaTepuabl
. Becnl mabopaTopHsie 0011ero HazHaueHus 2 kiaacca TouHocTH 1o 'OCTy 24104.

. bans BogsHas maGopaTopHas.

. Kon6sr xonmueckue oobemom 100 cm3 mo 'OCTy 25336.

. Kon6wr mepubie o6bemom 100 cM' mo 'OCTy 1770.

. Hununaper mepubie o6bemoM 5 u 20 ecm3 o 'OCTy 25336.
. Boponku na6oparopusie mo I'OCT) 25336.

. CtekJia yacoBbI€.

. [Tas0uky CTEKIIAHHBIE.

. OUIbTPBI 0€3307bHBIC «CHHSISI ICHTAY.

Xox ananusa

AJNMKBOTY aHaJM3UpPyeMoro pactBopa 1-2 cM3 moMemalT B peakmHOHHYI mpodupky (1),
nobasisitor 1 cM3 10%-ro pacTtBopa ABYXJIOPUCTOTO 0JIOBA M Cpa3y K€ BBOJAT B CKISIHKY OapOarep.
CHumaroT mnokazaHus HoHoMmepa. llpu cuIbHOM IEeHOOOpa30BaHMU B PEAKIMOHHYIO NPOOUPKY Iepen
n00aBJIEHUEM PAacTBOpa ABYXJOPHCTOIO OJOBAa BHOCST OJHY KaIlUll0 CHJIMKOHOBOTO Ba3eIMHOBOIO Macia.
Ilocne oxoHYaHMS HW3MEPEHUs IMOMEMIAIOT OapOaTep peakHMOHHONW NPOOUPKH B MYCTYIO HPUOOPHYIO
npobupky (2) W MOpoayBalOT Ta30AMHAMHUYECKYI0 CHCTEMY aHajJu3aTopa JI0 YCTAHOBJIEHMS IOKa3aHUN
cTpenku uoHomepa Ha uudpy 100. Ilepen wavanom wu3mepenus OapOaTep HaXOOUTCd B NPHOOpPHOMN
npobupke (3), 3amojHEHHOW mepen HayaioM aHanu3 5 cM3 5%-ro pacTBopa IMepMaHraHaTta Kajaus s
MOTJIONIEHHS OTPAOOTAHHO PTYTH.

Kanmu6poBounyro mkamy crpost mist aByx auamnazoHoB oT 0 mo 0.01 mxr m ot 0,01 mo 0.03 mxkr
PTYTH B peakMOHHOW mpoOupke. /L1 3TOoro B peaklMOHHYIO0 MpoOUpKy BHocAT moouepenHo 0; 0,3; 0,5;
0,6; 0,8 u 1,0 cM5 crangaptHOorO pactBopa cpaBHeHus conepxkarmero 0,01 mxr B 1 cm3 pryrtu (0; 0,003;
0,005; 0,006; 0,008; 0,01 MKr B peaknMOHHOW MpoOUpKe), MOOABIAIOT OUTUCTHILIMPOBAHHYIO BOIY MO
o0vema 2 cm3. 3arem npunuBaroT 1 cm3 10%-ro pacTBopa IBYXJIOPUCTOTO OJOBa M Cpa3y K€ BBOAST B
CKIISIHKY OapOarep. 3amMchIBalOT TIOKa3aHUs HOHOMepa. [l MOCTpOeHHs] KaJIMOPOBOYHOM INIKajIbl €
nuamnazonoM 0.01 - 0,03 Mkr B peakimoHHy0 mpoOupKy BHOCAT moouepeano 0; 0.10; 0,15; 0,20; 0.25; 0.30
cM3 CTaHIapTHOTO pacTBopa cpaBHeHus, coaepxamiero 0.1 mkr/cm3 prytu (0: 0,010; 0,015; 0,020; 0,025;
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0,030 Mkr B peaknuoHHOW TmpoOupke). Jlamee Xona aHanmM3a TakoOW Jke, KaK W JUIA PacTBOPOB
kanu6poBoyHoi mikais! ot 0 10 0,01 MKT.

I'panyupoBouHbIii rpaduk CTPOSAT, OTKIAAbIBas MO OCH aOCHMCC KOHIEHTPALUI0 PTYyTH B MKI/V
PEaKIIMOHHOW MPOOUPKH, MO OCH OpIAUHAT - MPONYCKaHWE, BBIPAXEHHOE B % OT MOJIHOW IIKaJIbl B
nuanaszone 4-9 monomepa. OumdpoBka «0-100» BepxHEH MIKaIbl HOHOMEpPAa COOTBETCTBYET nuara3ony 40 -
90 OTHOCHUTENBHBIX €IMHHUII POMYCKAHUSI MHTEHCUBHOCTU PE30HAHCHOTO U3TyUYEHUS PTYTH.

Copep:xaHue pTYTH B MI/KT IOYBBI PACCUUTHIBAIOT 110 hopMyIie

Hg = (C+V0)/ Vem

rne C - KOHIEHTpalusi pTyTH, HaWJeHHas MO TrpaayupoBouyHomy rpaduky, Mxr/ V; V0- oObem
UCXOJHOW BBITSOKKU (00BeM pacTtBopa paszioxeHHOW mpoOsl - 100 cm3). V1 - oO0beM amuKBOTHI, cM3; m -
HaBECKa MOYBHI, T.

PeaktuBbl

1. OCHOBHOW CTaHIAPTHBIA pacTBOp PTyTH ¢ KoHmeHTpanueir 100 mkr/cm3; 0.166 T a30THOKHCIIOMN
prytn (I'OCT 4520. «X.4.») pacTBOpSIIOT B OWAMCTWIIIMPOBAHHOW Boje B Koibe oOwremom 1000 cm3,
npeaBapuresbHo 100aBuB 30 cm3 koHmeHTpupoBaHHOW a3oTHoW kKuciaotel (IOCT 11125. «oc.u.») wm
HECKOJIbKO KpucTayuioB Kaiusi xpomoBokucioro (I'OCT 4459 «x. w.»). PacTtBop XpaHsT B TeueHue 3
Mmecses. M ncnonb3yroT ['CO pacTBopa coyu pTyTH;

2. CranpapTHblii pacTBOp C¢ KoHIeHTparued prytu 10 mxr/cm3; 10 cM3 OCHOBHOTO CTaHAApTHOTO
pacTBopa PpTYyTH T[OMENIAIOT B MepHyl KonlOy oobemom 100 cM3 u  10BOAAT 1O METKH
OMIUCTUIITUPOBAHHOM BOAOH. PacTBOp rOTOBST B IeHb POBEICHHSI aHAIIN3A;

3. CrangmapTHblii pacTBOp ¢ KoHIeHTpamued prytu 0.1 Mkr/cm3: 5 cm3 pacTBOopa KOHIIEHTpAIUei
pryta 10 Mkr/cM3 momemarT B MepHYIO KoiOy BMecTHMOCTBbIO 500 cM3 u 10BOAAT O00BEM OO0 METKH
OMIMCTUILTUPOBAHHOM BOJION. PacTBOp roTOBST B IeHb IPOBEJCHHS aHATIN3a;

4. CrangaptHeiii pactBop ¢ KouieHTpauued prytu 0.01 wmxr/em3 : 10 cm3 pactBopa ¢
koHneHtpanue 0,1 mkr/cm3 momemniaroT B MepHYHO KoiOy oO0bemom 100 cmM3 W AOBOIAT 10 METKH
OMIUCTUITUPOBAHHOM BOAOM. PacTBOp rOTOBST B IeHb POBEICHHS aHAIIN3A;

5. 10%-# pacTBOp AByxJIopucTOro ojoBa: 12 r onoBa aByxJjopuctoro 6e3sogHoro (I'OCT 3678,
«4.1.a.») pacTBopsaloT B 15 cM3 KOHIEHTPHUPOBAHHOW CONSHOW KHUCIOTHI M JOBOAAT 00BEM
OMANCTIIITUPOBaHHOM Bo10# 10 100 cm3.

6. 5%-i1 pacTBOp Kanmus MapraHuoBokucioro (mepmanranata kamusi, [OCT 20490, «x.u.»): S r
peaKkTHBa PaCTBOPSIOT B OMIMCTWIIIMPOBAHHOW Bojae W J0BOAAT o0beM no 100 cm3. PactBop rotoBsT B
JIEHb IPOBE/ICHUS aHAIN3A.

7. Macno Ba3eIMHOBOE WM CHIIMKOHOBOE.

8. Boga OuaucTuimMpoBaHHas!.

AnmnapaTypa 1 MaTepHUalbl.

1. Anamuzatop prytu «tOmusa-2», «Ptyth-101» wmnm 1060 Apyroil aHamOTHMYHBIA aHAJINW3ATOP
PTYTH.

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

3. Kon6sr mepubie o6bemom 100,500, 1000 cm3 o 'OCT 1770.

4. Munetku oobeMom 1, 2, 5, 10 cm3 mo 'OCTy 20292.

5. Humunap mepubiii o6bemoM 50 cm3 o 'OCTy 25336.

1.4. Onpenenenue conaepkaHUs OPraHMYECKOTO BEIIECTBA MO METOAy TropuHa B MOAUGHUKAIIIH
UHAO (I'OCT 26213)

MeTo OCHOBaH Ha OKHCJIEHUH OpPraHWYECKOro BEIECTBAa PACTBOPOM JABYXPOMOBOKHCIIOTO KajlHs B
CEpPHON KHCJIOTE€ M TOCIEAYIOUIEM OIPEAEIEHUN TPEXBAJIEHTHOIO XpOMa, DKBHUBAJEHTHOIO COZEpPKaHHUIO
OpPraHWYEeCKOro BEUIECTBA, Ha (POTOAIEKTPOKOIOPUMETPE.

Metoa He mpurojeH s mpod ¢ MaccoBoi noneit xiopuna 6ornee 0,6% u nmpob ¢ MaccoBoil moineit
opranuyeckoro Beuiectna 0oiee 15%.

W3 pa3moioTol MOYBBI MM TMOPOABI OTOMPAIOT MpPEACTaBUTEIbHYIO MpoOy Maccoit 3-5 r ans
TOHKOI'O H3MCJIbYCHUS. Hepeﬂ HU3MCJIIBYCHUEM U3 HpO6I)I YAQAIAKOT IMUHOCTOM BHAWMBIC HEBOOPYXCHHBIM
I71a30M HEPA3JIOKHUBIIMECS KOPHM U PACTUTENIbHBIE OCTaTKH. 3aTeM MpoO0y MOJHOCTBIO H3MENbYaloT U
MPOMYCKAIOT 4Yepe3 IUIETEHOE CUTO C OoTBepcTusiMu auamerpoM 0,25 M. s TOHKOro H3MENIbUYEeHUS
UCHOJB3YIOT CTYIIKU M U3MEJIbUUTENbHbIE YCTPOiicTBa U3 Gapdopa, CTallu U JPYTUX TBEPABIX MAaTEPHAIIOB.

Xon ananuza. OKuCIEHHME OpPraHMYecKoro BemiecTBa. Maccy mnpoObl MOYBBI WJIM TOPOJBI JUIS
aHaJIM3a ONPEIEISIIOT, UCXOA U3 IIPEI0JIAaraéMOro CoAECpKaHUsI OPraHMUEC KOO BEIIECTBA:



MaccoBast 10J1s1 OpPraHHYECKOTO Macca npo0ObI It aHaIi3a, MT
BemecTna, %

10 2 500-700
2-4 250-350
4-7 100-200
boiee 7 50- 100

[IpoGpl TOYBBI WM TOPOJBI B3BEIIMBAIOT C TMOTPEIIHOCThIO He Oojee 1 Mr W MOMEUIaloT B
npoOUpKH, yCTaHOBIEHHBbIE B mrTaTtuBbl. K mpobam mpuimBaior mo 10 cM3 xpomoBoii cmecu. B kaxmyro
IpoOHPKY MOMEMIAIOT CTEKISIHHYIO Majio4yKy M THIATENBHO IEPEMEIINBaIOT MPo0y C XPOMOBOM CMECHIO.
3areM MTAaTUBBl C MPOOMPKAMU OMYCKAIOT B KUILAIIYIO BOASHYIO OaHIO. YPOBEHb BOJBI B OaHE TOJDKEH
ObITh Ha 2-3 CM BBIIIE YPOBHS XpPOMOBOM cMecu B mpoOupkax. [IpomomKUTensHOCTh HarpeBaHUS
cycneH3uil - 1 4 ¢ MOMEHTa 3akuIaHusl BOABI B OaHe IOCIe MOTpyKeHUs: B Hee mpoobupok. Comepxumoe
OpoOHPOK TEePEeMENINBAIOT CTEKJISHHBIMU Majouykamu dYepe3 Kaxkable 20 munHyT. [lo ucreuenun 1 u
IITATUBEI ¢ MPOOUMPKAMU TIOMEIIAIOT B BOJSHYIO OAHIO ¢ XOJIOMHOUM Bomoii. [Tocne oxmaxkacHusl B mMpoOUpKU
npunuBatoT 1mo 40 cM3 Boxpl. 3aTeM U3 MNPOOUMPOK BBIHUMAIOT MAOYKH, THIATENHHO MEPEMENINBAIOT
cycneH3un OapOaranueil Bo3qyxa M OCTaBIAIOT Ui OCENaHMs TBEPIBIX YACTUI[ M TOJIHOTO OCBETJICHHUS
HA/I0CaJI0YHON YacTH pacTBopa. BmecTto oTcramBaHusi OMYyCKaeTCs MPOBOAUTH (UIBTPOBAHHME CYCIEH3UN
yepe3 06e330J1bHbIe PUIBTPHI (CHHSS JICHTA).

[IpuroToBnenue pacTBOpPOB cpaBHEHHUs. B neBaTh mpoOupok HamuBarT 1o 10 cm3 XpomoBO# cmecu
Y HArpeBalOT MX B TEYCHHE | 4 B KUISIICH BOJISHONW OaHEe BMECTE C aHANM3UpyeMbIMU Tpobamu. [locie
OXJIAKICHHUSI B NMPOOMPKHU NPUIMBAIOT YKa3aHHbIE Jajnee B Tabiuile 00beMbl TUCTHILIUPOBAHHOW BOMABI U
pacTBopa BoccTaHOBUTENS. PacTBOPHI TIIATENFHO EpeMEIInBalOT OapOaTanneil Bo3ayxa.

XapakTepucTUKa pacTBopa Howmep pactBopa cpaBHEHUs

1 2 3 4 5 6 7 8 9

O06wem Bogbl, cM3 40 38 36 32 30 25 20 15 10

O6bem pacTBopa BOCCTaHOBUTEII,
cm3 0 2 4 8 10 15 23 25 30

Macca opraHn4ecKoro BelleCTBa B PaCTBOPE CPaBHEHUS, MT

HKBUBAJIEHTHAsE 00bEMY BOCCTAaHOBUTEIS

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

@®oTOMETPUPOBAHUE PACTBOPOB MPOBOJAT B KIOBETE C TOJILIMHON MPO"CBEUYMBAEMOIo cios 1-2 cMm
OTHOCUTENBHO pacTBOpa cpaBHeHUA Ne 1 mpu jgnuHe BoHBI 590 HM WM KCHOJB3Ys OPaHKEBO-KPACHBIN
cBeTOQUIBTP € MaKCUMyMOM TpomyckaHuss B obOmactu 560 - 600 HM. PacTBOpel B KIOBETY
(hOTORNEKTPOKOIIOPUMETPA TIEPEHOCAT OCTOPOXKHO, HE B3MyudMBas OcajJka pacyeTr. Maccy OpraHMyecKoro
BEIIECTBA B aHAJIM3UPYyEeMOl mpolOe OompeAessioT MO TpaayupoBoyHoMy Tpaduky. IIpm mnoctpoeHun
rpayupoBOYHOrO rpaduka Mo ocHh alCIUcC OTKIAAbIBAIOT MacCcy OpPraHUYECKOro BelIecTBa B
MUJUIATPAMMaX, COOTBETCTBYIOIIYI0O 00bEMY BOCCTAHOBHTENS B PACTBOPE CpPaBHEHHs, a MO OCH OPJAUHAT -
COOTBETCTBYIOIIIEE TIOKa3aHUe Mpuodopa.

MaccoBy1o 10110 OpraHruecKoro BemecTsa (X) B MPOIEHTaX BHIYUCISIOT

mo ypaBHeHnio X = m/m1 * 100,

rJie T - Macca OPraHUYECKOTO BEIIECTBA B. aHATM3UPYEMOii pode, HalieHHast 0 TpaduKy, MT;

ml - Mmacca npoObl, MT;

100 - ko3¢ durment nepecyera B MPOLEHTHI.

JlommyckaeMble OTHOCHUTEJIbHBIE OTKJIOHEHHUS OT aTTECTOBAHHOIO 3HAYEHMsI CTaHIApPTHOro obOpasia
JUIsL IBYCTOPOHHEN 10BEpUTEIbHON BepossTHOCTH P = 0,95

MaccoBas 105151 OpraHMuecKoro BeuecTsa, % Jonyckaemble OTKJIOHEHUS, %0(OTH.)
MmeHnee 3 20

3-5 15

6omnee 5 10

Arnmnaparypa U MaTepHabl:

1. ®OTOAIEKTPOKOIOPUMETP.

2. bans BogsiHasl.

3. Becbl TOp3MOHHBIE WK APYTUE C TIOTPEHIHOCTHIO He Oosee 1 Mr.

4. ITpoObupKH CTEKIITHHBIE TEPMOCTOMKHE BMECTUMOCTHIO 50 cM3



5. llITaTuB 11t MpOOUPOK.

6. bropetka nnm no3atop A ormepuBanus 10 cmM3 XxpoMoBoii cMecH.

7. ITamouku crekisHable UIHHOU 30 cM.

8. Humuuap unu qo3atop it ormepuBanus 40 cM3 BOBL.

9. I'pymia pe3nHOBast CO CTEKISTHHON TPYOKOH MJIM YCTPOMCTBO JJist OapOaramuu
10. bropeTtka BMecTuMoOcThIO 50 cM3.

11. Konbsl MepHBIE BMECTUMOCTBIO 1 1Mm3.

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

1. [TonsaTue mabopaTopHO TOCYIBI

2. Buapl nabopaTopHO#t IOCYIBI.

3. TexHuka 0TO0Opa pacTUTEIHHBIX 00PA3IIOB.

4. TexHnuka oTOOpa MOYBEHHBIX 0OPA3LIOB.

5. TexHuueckue cpeacTBa 0T00pa MOYBEHHBIX 00PA3IOB.

6. ®opMbI Kallvs B TTIOYBE

7. Mertobl onpeaeneHus Kajaus B IOYBE.

8. Uto Takoe MaKpO3JIEMEHTHI.

9. UTto Takoe MUKpPOAJIEMEHTBI

10. Onpenenenne rymyca. CocTaBHbIE YaCTH TyMyca

11. Meroas!l onpeneneHus OpraHn4ecKoro BEIecTBa MO0YBBI.

12. 3HayeHue, MPUHIMI U XOJ aHaJIu3a ONpPEETICHUsS B MOYBE HUTPATHOTO a30Ta C MOMOIIBIO
HMOHOCEJIEKTUBHOTO IEKTPO/A.

13. 3HaveHue, MPUHIIUI U XOJI aHAIN3a OMpeIeeHUsT HUTPU(PUKAITMOHHONW CITOCOOHOCTH TIOYBBI
no KpaBkoBy B Moan(uKanuy mouBeHHOro HHCTUTYTa M. B.B. Jlokydaesa.

14. 3HaueHHe, MPUHIMIT W XOJ aHAIW3a ONpPEICICHUS COJCpPX aHUS AaMMOHHUMHOTO a3oTa C
nomo1ublo peakrtusa Hecciepa.

15. 3HaveHre, TMPUHIMIT M XOJ aHajiu3a ONpeIeNIeHUs COJACpKaHUs MOABMXHOTO (ocdopa B
KapOoHaTHBIX mouBax 1o merony b.I1. Maunruna.

16. 3HaueHue, MPUHIHUI U XOJ aHAJIM3a ONpeAeNieHUs Colep KaHns OOMEHHOTO KaJlis B IIOYBE 110
metoxay b.I1. Mauuruna B Monudukanuu [IUHAO.

17. 3HayeHue, MPUHIUI U X0/ aHAIN3a MOTEHIIMOMETPUYECKOTO onpeaeieHus pH noussl.

18. 3HaueHue, NPUHLMI U XOJ aHalIu3a ONpPEJEICHHUS CyMMbl IOIIOIIEHHBIX OCHOBAaHUM IO
Kanneny-I'mibkoBuiry.

19. 3HaueHue, MPUHLMII M XOJ aHajau3a OIpPElE]IeHMs] I'ymMyca IOYBBI 110 MeTony TropuHa B
moaudukaruu [IHHAO.

BOIIPOCbI K O5K3AMEHY 110 JUCHUIVIMHE «MHCTPYMEHTAJIBHBIE METO/IbI
NCCIIEAOBAHNIN»

TeopeTnueckue BONPOCHI

1. WNHcTpyMeHTalIbHBIE METOBl OMpe/elieHne 0a30BBbIX XapaKTEPUCTUK arpoU3HMYECKOTO
COCTOSIHUS TTOYBBI.

2. Meroabl ompezelieHUss IUIOTHOCTH CJIOKEHHUs, AarperarHoro cocTaBa, BOJONPOYHOU
CTPYKTYPBI.

3. MeTobl u3y4deHUs TUAPOPUZNIECKUX CBOWCTB MOYBHI.

4, Metoapl MUAarHOCTUKH TEpeyIUIOTHeHUs TouBbl. OmnpeneneHne (HU3NKO-MEXaHUIECKUX
CBOMCTB IOYBEI.

5. CrnekrpanbHble MeTOAbI aHaN3a. CyIIHOCTh METOIOB.

6. DIEeKTPOXUMHUYECKUE METOAbI aHanu3a. CyIIHOCTh METO/I0B.

7. XpomaTorpadgudeckrne MeTo bl aHam3a. CynHOCTh METO/IOB.

8. Tepmuueckue MeToabl aHaau3a. CyIHOCTh METO/IOB.



9 [TonsTre 06 aHaMTUTHYECKUX TPUOOpax.

10. Tunel aHATUTUIECKUX TPHUOOPOB.

1. CrekTpalbHbIM aHATHU3.

12. CymHOCTh (OTOMETPHUH.

13. Hcnonp3oBanue miaMeHHOW (OTOMETPUU B arpOHOMHUYECKHX HccieqoBaHusX. OCHOBHBIE
IpuOOpHI.

14. ATOMHO-a0COpPOIIMOHHBIN CIIEKTPATbHBIN aHaIKM3, CYIIIHOCTh METO/IA.

15. [Torenunometpus. CymHOCTh NOTEHIIMOMETPHH.

16. [IpuMeHeHne MOTEHIMOMETPUUECKUX METOJOB B arpoHoMuu: nuarHoctuka pH, nonoB Ca,
K, Cl, NO3.

17. CoBpeMeHHbIE HHCTPYMEHTAJIbHBIE METOJbI OIpeaeieHre O0a30BbIX XapaKTEPUCTHK
arpOXMMHUYECKOIO COCTOSIHUS MOYBBI.

18. Knaccuueckne MeTonpl onpeneneHusi KUCIOTHOCTHM IOYBbI U JOCTYIHBIX 3JIEMEHTOB
MUTAHUS.

19. OrnpeneneHne TSHKEIbIX METAIIJIOB.

20. buoxuMuueckre METOIbI UCCIIEI0BAHNS PACTEHUMN.

21. OT160p, STUKETUPOBAHUE, TPAHCIIOPTUPOBKA U XpaHEHHUE MPod s aHaTU3a.

22. Cpennue mpoObl KyJIbTYPHBIX PACTEHUH M MOJAIOTOBKA MX K aHAIU3Y — OTOOP C OTAEIBHBIX
pacTeHnii, MEJIKOAEIISIHOYHBIX [TI0CEBOB, KPYIHBIX JAEIISTHOK.

23. buonornyeckue CBOWCTBA IIOYBBI, HX 3HAYEHUE JUII pPACTEHUH U  BO3MOYKHOCTb
peryaupoBaHHUsl.

24. WucTpyMeHTabHBIE METOJBI  OMpe/esieHHe O0a30BbIX XapaKTEPUCTHK OHOJIOTHYECKHX
CBOMCTB IIOYBBI.

25. MeTto1p1 OnpeeNeHNss OpraHMYECKOTO BEUIECTBA TOYBBI.

26. MerToibl onpeaesieHus IbIXaHus.

217. Metoab! onpeienieH!si MUKpPOOHOJIOTUYECKON aKTUBHOCTH.

28. Arpoxumudeckas ciryx06a PO u ee posib B XUMHU3aIIUN 3eMIICICITH.

ITpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUS

I. 3HaveHHe, MPUHIUI U XOJI aHAJIM3a OINPEJEJICHUS B IOYBE HUTPATHOIO a30Ta C IOMOIIbIO
HMOHOCEJIEKTUBHOTO IEKTPO/A.

2. 3HaueHue, MPUHIUI U XOJ] aHaJu3a OINpeaeNeH!s] HUTPU(PUKALNOHHONW CIIOCOOHOCTH TOYBBI
no KpaBkoBy B Moan(uKaluy mouBeHHOTo HHCTUTYTa M. B.B. Jlokydaesa.

3. 3HaueHHWe, MPUHIMIT W XOJ aHAIW3a ONpPEACICHUS COJCpPN aHUS AMMOHHUMHOTO a3zoTa C
nomouipio peaktua Heccuepa.

4. 3HaueHue, MPUHLMI U XOJl aHajiu3a OINpeAeNieHUs coAepaHus MoABMKHOro Qochopa B
KapOoHaTHBIX mouBax 1o merony b.I1. Maunruna.

5. 3HaueHue, MPUHIHUI U XOJ aHAJIM3a ONpeAeNieHUs Colep KaHns OOMEHHOTO KaJlis B IIOYBE 110
metoxny b.I1. Mauuruna B monudukamuu [{UHAO.

6. 3HayeHue, MPUHIIUI U X0/ aHAIU3a MOTEHIIMOMETPUUYECKOTO onpeaeieHus pH noussl.

7. 3HaueHue, NPUHLMI U XOJ aHalIu3a ONpPEJEICHHUsS CyMMbl IOIVIOIIEHHBIX OCHOBAaHUM IO
Kanneny-I'miibkoBuiry.

8. 3HaueHue, NPUHLMII M XOJ aHajau3a OIPENEICHMs] I'ymMyca IIOYBBI 110 MeToay TropuHa B
moaudukaruu [IUHAO.

[IPUMEPHASL ~ TEMATHUKA  JIOKJIAJIOB, CTATEX  TI0  JUCHUIUIMHE
«AMHCTPYMEHTAJIbHBIE METO/1bI UCCJIEJJOBAHUI»

1. [Tnopopoane mouBsl, ero Bubl. [1yTu moBbiteHus: 3pPEKTHBHOTO TII0JOPOIHSL.

2. [TorennmansHoe u 3¢dexTuBHOE 1UIOAOpOANE MOYB. OCHOBHBIC TNPHEMbI IOBBIIICHUS
3(PEKTUBHOTO TIII0IOPOIHS TTOYB.

3. CocTaBHBIE YacTH MOYBHI M X POJIb B MUTAHUU PACTEHUH.

4. EMxocth TIIOTJIOIICHUSA U COCTAB IIOTJIOIICHHBIX KAaTHUOHOB ITOYB.

5. Peaknust mouBeHHOTO pacTBOpa. Buawl kuciaoTHocTH. Poib pa3HBIX BUAOB KHCIOTHOCTH
II0YB B ITUTAHUN paCTeHI/II\/’I.

6. Uro Takoe OypepHOCTh 1 KaKOBa €€ pOoJib B MUTAaHUH PACTCHHUHN U MPUMEHEHUH YI00pEHUH.

7. Arpodusndeckne, OHOIOTHIECKHE U arpOXUMHUYECKHE TTOKA3aTEIH TUI0A0POIHS.

8. Jaiite onpeneneHre HUTPU(PUKATUIOHHON CIIOCOOHOCTH MOYBBI.



9. VcTOuHNKH NMOCTYIUICHHS M TIOTEPh a30Ta U3 MOYBBL. Y CBOCHHE PACTEHUSIMH aMMHAYyHOTO M
HHUTPATHOTO a30Ta.

10. KpyroBopor aszora B mnpupoae. MepomnpusaTuss HO YIy4IIEHHIO a30THOro OanaHca B
3eMJIEACTINY.

1. OT kakux (aKTOPOB 3aBHCHUT CKOPOCTh HUTPU(DUKAITUHN?

12. Conepxanne u hpopmbl pocdopa B TIOUBE.

13. Coneprxanne v GOpMBI Kalls B TIOYBE.

14. Kak onpenenuts ynoOpeHus, conepkamniiue aMMuaK?

15. Mukpoyno0peHus, ux XxapakTepucTuka, 0COOEHHOCTH MPUMEHEHUS

16. OcHOBHBIE MUKPOYIOOPEHUS — CBOUCTBA M YCIOBHS 3()(HEKTUBHOTO MTPUMEHECHHS.

17. [ToHsITHE O KOMIUIEKCHBIX YAOOpeHUsX. MIX 5KOHOMUYECKOE U arpOTEXHUYECKOEe 3HaYCHHE.

HHPUMEPHAS TEMATUKA PE®EPATOB 110 JMCHUIUIMHE «MHCTPYMEHTAJIBHBIE
METO/bI UCCJIEAOBAHUN»

l. WNHcTpyMeHTaIbHBIE METOBl OMpe/elieHne 0a30BBIX XapaKTEPUCTUK arpoU3HYECKOTO
COCTOSIHMSI TIOUBHI.

2. Mertoapl omnpeneneHus IUIOTHOCTH CJOKEHMS, arperaTHoro CocCTaBa, BOJOINPOYHOMN
CTPYKTYPBHI.

3. MeTobl u3y4eHUs TUAPOPUINIECKUX CBOKWCTB MOYBHI.

4. MeToapl TMArHOCTHKH TMepeyruioTHEeHUs mnouBbl. OmpezneneHue (HU3MKO-MEXaHHMUECKUX
CBOWCTB ITOYBBI.

5. CnekrpanbHbie MeTOAbI aHaN3a. CyIIHOCTh METOIOB.

6. DNEeKTpOXUMHUYECKHE METO bl aHanu3a. CyIIHOCTh METO/IOB.

7. Xpomatorpadudeckue MeTo bl aHam3a. CyInHOCTh METO/IOB.

8. Tepmuueckue meToap! aHanu3a. CylIHOCTh METOI0B.

0. [TonsTHe 00 aHATUTUYECKUX MPUOOpaX.

10. Tunbel aHATUTHIECKUX TPHUOOPOB.

1. CrekTpajbHbIA aHAIHU3.

12. CymHOCTh GOTOMETPHUH.

13. Hcnonp3oBanue miamMeHHON (POTOMETPUM B arpOHOMHYECKHX HccienoBaHusaX. OCHOBHBIC
pUOOPHI.

14. ATOMHO-a0COPOIIMOHHBIN CIIEKTPATBHBIN aHAIN3, CYIIIHOCTh METO/1a.

15. [Torenunometpus. CymHOCTh NOTEHIIMOMETPHH.

16. [IpumeHeHne NOTEHIMOMETPUUECKHUX METOJIOB B arPOHOMUU.

17. CoBpeMEeHHBIE HWHCTPYMEHTAIbHBIE METOJBI OIpenelieHHe 0a30BbIX XapaKTEPUCTHK
arpOXUMHYECKOTO COCTOSIHUS ITOYBBI.

18. Knaccuueckre MeToAbl ONpeneneHus KUCIOTHOCTU MOYBBI U JOCTYIHBIX 3JIEMEHTOB
MIATaHHUS.

19. MeTtopl OnpeIeeHNE TAKEIbIX METAIIIIOB.

20. buoxumuueckue MEeTo bl UCCIEI0OBAHMS PACTEHHIA.

21. buonorunyeckue cBOMCTBA IMOYBbI, UX 3HAYEHUE JJI1 PACTCHUM.

22. WNHcTpyMeHTallbHbIE METONbl  OmNpefesieHne 0a30BbIX XapaKTEPUCTUK OHOJOTHYECKHX
CBOWCTB IIOYBBI.

23. Mertoibl onpeAesieHuss OPraHMYeCKOro BEIIECTBA MOYBHI.

24. Meroas! onpeneneHus IbIXaHus.

25. Mertoap! onpeneneHnss MUKPOOHOJIOTHYECKOW aKTUBHOCTH.

26. Arpoxumudeckas ciyx6a PD u ee ponb B XUMHU3AIUHU 3€MIICICIHSL.
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SCIENCE DATABASE https://search.proquest.com/agricenvironm/
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11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHO2O 0DecnedeHuUs

1. Kaspersky Total Security - AnTuBHpyc
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16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHasi onepannoHHasi cHCTEMa

11.3 Ilepeuens npocpammHozo obecneyenuss OmeyecmseHH020 NPoU3B00Cmed
1. Kaspersky Total Security - AaTuBupyc

[Ipu ocymiectBiieHnn 00pa30BaTEIBHOrO MpoOIEcca CTYIEHTAaMU U MPENoAaBaTeIeM HCIOJIb3YIOTCS
cnenyromue nHpopmannonHo cupaBounbie cucteMbl: CIIC «Koncynprant mitocy, CIIC «"apanty.

12. Onucanne MaTepUAJIbHO-TEeXHUYECKOM 0a3bl, Heo0X0auMOoii IS OCylIeCTBJICHUS
00pa30BaTeIbLHOrO MPOIecca Mo JUCIUIIJIMHE
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T.4. JCKOUOHHOI'0, CCMMHAPCKOIO, E’?\?Ib% BBElLI,I/BI/IOHHbéS EP4102E él%()22 I\/} EUT.; Bnar0M6ep

o - LT.; AnadhaHockon - LUT.; MHKY06aTO
HPAKTUICCKOU IIOATOTOBKU %MKDOﬁMOﬂOI’M%C&MM %%SE/I ¢lr01%081 16LUT.; I/IP(/ P

NMEKTPOMETP «VIH(Pa -1U», 1abopaTopHas
00y4aroIuxcs), TPYMIOBBIX U 5 Meanﬂu,a 3G%HOBaﬂ FJ)1|\I//||'£||I1< g n6op Ana onBe,queHMﬂ
KayecTBa K/ENKOBVIHbI -3M, pacces 3epHOBOM
MHIMBHYa/IbHBIX KOHCYILTAIIH, nabopatopHbIn Y1-EPJ, TECTOMegVII'IKa Y1PETK, nypKa,
TEKYIIEro KOHTPOIIS U 3/1EKTPOBaroMep, BcrnomoraTeibHoe 060pyA0BaHUE,
. nabopatopHaa nocyaa, yueQHo-HarngHble nocobus B Buje

MPOMEKYTOIHOM aTTCCTAMH TeMaTUYeCKMX NPE3EHTALMIA, MHDOPMALIMOHHbIE M/1aKaTbl,

MOAK/HOUEHNE K CETU «/IHTEPHET», BbIXOZ, B KOPNOPATUBHYHO
CeTh yHMRFp(‘I/ITPTF]

2 MomeLLeHne 41 CaMmoCTOATENbHOM .%geuma%m%mop%%awag |v|e06enbmHae 100 nocgg,qublx
MECT, NEepPCOHaNbHbIE  KOMIbHOTEPbI - LT,
paboTbl 0byyaroLLMXCS, 214 | YEneamnsop- Twr., npigHTep - 1wT., UBeTHON N nHTep -
ToBTecpKRIou e T e
MaTeprabHO-TEXHNYECKOTO «I/I§Te HeT»,py'q élé)CTé/n g 3MEKTPOHHYIO
H(OPMaLMOHHO-06ha30BaTe/NbHYH c
066CI‘Iel-IeHVIﬂ,CI'Iepe‘-IHEMUOCHOBHOI’O Q//H Bchmli“eTa, BbXOn B K(ypl'lopaTVIBHny ReAY
060pYy/J0BaHNS: YUNTa/bHbIN 3a HUBEPCUTETA

Hay4YHOl 616IMOTEKM

13. Ocol0eHHOCTH peaju3alu JMCHUIIIMHBI JTUI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI

OOyuaromMMcess ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbSI IIPEJOCTABIIAIOTCS CIELHAIbHbIE
y4eOHHMKH M Yy4yeOHble MOcoOMs, WHas ydeOHas JuTepaTypa, CHELHUabHblE TEXHUYECKHE CpEICTBa
o0yuyeHMs KOJUIEKTMBHOTO W HMHJIUBUAYaJbHOIO IIOJb30BAaHUS, IPEJOCTABICHUE YCIYyI AacCUCTEHTa
(IOMOIIIHKKA), OKa3bIBAIOLIEr0 O0yYarolMMCs HEOOXOAMMYIO TEXHHYECKYIO IIOMOIIb, a TaKXe YCIyrd
CYPZIONEPEBOUNKOB U TU(IIOCYPIOTIEPEBOAUUKOB.

a) 175 CIa0OBUASIIINX:

- Ha TPOMEXYTOYHOM aTTecTalMM NPUCYTCTBYET AaCCUCTEHT, OKa3blBAIOLUIUM  CTYIEHTY
HEOOXOJIMMYI0 TEXHHYECKYI0 IMOMOIIb C YY4E€TOM HWHAMBHUIYalIbHBIX OCOOCHHOCTEH (OH TOMOTaeT 3aHATh
pabouee MecTO, MepeIBUraThCs, IPOUUTATh U O(POPMUTH 3a/1aHUE, B TOM YUCIIE 3aIIUCHIBAs MO/ JUKTOBKY);

- 3amaHus JUIS BBINIOJHEHHUS, a TaKKe HHCTPYKUUS O TMOPSAKE TNPOBEACHHUS IMPOMEXKYTOUHOM
aTTecTanuu ohOpMIISIIOTCS YBETUUYEHHBIM IIPU(TOM;

- 3aJIaH¥sI TS BBITIOJIHEHUS Ha IPOMEKYTOUYHON aTTECTAI[H 3aYUTHIBAIOTCS aCCUCTEHTOM;

- IUCbMEHHBIE 33aJJaHMsl BBIMOIHAIOTCSA Ha Oymare, HaIUKTOBBIBAIOTCS] ACCUCTEHTY;

- o0becrneunBaeTcs UHIMBHUIyalIbHOE paBHOMEpHOE ocBelieHue He meHee 300 srokc;

- CTYAEHTY JUIsl BBIIIOJHEHMs 3aJaHUsl NPU HEOOXOAMMOCTH IPENOCTABISETCS YBEJINYMBAOLIEE
YCTPOWCTBO;

B) JUTSI TIIYXUX U CITa0OCTBIIIAIINX

- Ha TPOMEXYTOYHOM aTTECTAllMM TNPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOUIMA  CTYICHTY
HEOOXOMMYI0 TEXHHYECKYI0 IMOMOIIb C Y4E€TOM HHAMBHUIYalbHBIX OCOOCHHOCTEH (OH IOMOTaeT 3aHATh
pabouee MecTo, IepeABUTaThCS, MPOYUTATH K OPOPMHUTH 33JaHUE, B TOM YHCJIE 3aMUChIBask TIOJ] TUKTOBKY);

- IPOMEXXYTOYHAs aTTeCTalMs IPOBOIUTCS B MUCBMEHHOM (popme;

- o0ecrieuynBaeTcs HaJU4ME 3BYKOYCHJIMBAIOIIEH amnmapaTypbl KOJUIEKTHBHOTO IOJIB30BAHUA, TPHU
HEOOXOJMMOCTH IOCTYIAIOIIMM IPEeJOCTaBISIETCs 3BYKOYCWIMBAIOLIAsl ammaparypa HHIMBHIYaJIbHOIO
MIOJIb30BAHMUS;

- 10 JKEJIAHUIO CTY/IEHTa IPOMEXKYTOUYHAsl aTTeCTallsl MOXKET POBOAMUTHLCS B MMCbMEHHOH opMe;

o) Uid JHI C HApyWEHWSIMU OIOPHO-ABUTaTEeIbHOrO ammapaTta (TSDKEIBIMH —HapyLICHUSMHU
JBUraTeIbHbIX (PYHKIMHA BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHMX KOHEUHOCTEH):

- NMHUCHMEHHBIC 33JaHUS BBHIMOJHSAIOTCS HAa KOMIIBIOTEPE CO CHEHHATM3MPOBAHHBIM IPOrPAMMHBIM
o0ecrneyeHneM MM HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHHWIO CTY/IEHTa MPOMEXKYTOUHAsl aTTECTAIHs IPOBOIUTCS B YCTHOU hopme.




Pabouass mporpamma aucturuiiHbl «MHCTpyMEHTaNbHBIE METOJBI HCCIEAOBAaHUI» COCTaBICHA Ha
ocHoBe DenepanbHBIE TOCYAapCTBEHHBIM  00pa30BaTENbHBIM  CTAHAAPT BBICHIETO OOpa3OBaHHS -
MarucTparypa mo HampasieHuto moarotoBku 35.04.05 CamoBonctBo (mpuka3 MwunoOpHayku Poccum ot
26.07.2017 . Ne 701).

ABTOD (BI)
non. , kexH ['pomoBa Hatanbst BuktopoBHa

PenenseHTsl
npod. , ncxH Bracosa O.U.

qo11. , kexH CeanBa"HoBa M.B.

Pabouast mporpamMma auctmiuinHbl «MHCTpYMEHTAIBHBIE METOJBI HCCIICIOBAaHUID paccMOTpeHa Ha
3acemannu Kadenpa arpoxumuu u gusnonoruu pacreHuid mpotokoia Ne 1 ot 25.08.2025 r. m nmpusHaHa
cootBercTByomIe TpeboBanusiM PI'OC BO u ydeOHoro miana mo HampasieHUto moAarotoBku 35.04.05
CagoBoaCcTBO

3aBeayronuii kadeapoit Oxepenoa Anena KOpreBHa

Pabouas mporpamma aucuuiuinHbel «MIHCTpyMEHTallbHbIE METOJIbl MCCIEIOBAHUI» pPAacCMOTpEHa Ha
3acelaHuM yuyeOHO-MeToau4ecKo KoMuccun MHCTUTYT arpapHON N€HETHKH U CceleKUuu mpoTokos Ne 1 ot
28.08.2025 r. u npuszHaHa cooTBeTcTBYyMOIEH TpeboBaHnusM @OI'OC BO wu yuebHOro miuaHa 1o
HarnpasieHuto moarotosku 35.04.05 CagoBoacTBo

PykoBoautens OI1
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