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1. Heab aAucHUNINHBI
Llenpro  ocBoOeHHUS

JUCIUILINHBI

«MHCTpyMEHTalIbHBIE

METOAbBI HCCIeNOBaHUM»  SBJISICTCS

OBJIAACHUEC MWHCTPYMCHTAJIbHBIMHU MCETOAAMU HCCICOAOBAHUSA IOKa3aTeae ITOYBCHHOTO mIogopoanss u
Ka4ueCTBa MPOAYKIIMHU PACTCHUCBOACTBA.

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

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

Kox u vanmenoBanue

Kon n mammeHoBanue

[lepeuenp mIaHUPYEMBIX PE3YJIBTATOB O0YUEHUS

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

OTYCTHBIC JOKYMCHTEI,

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

BJIaJjeeT HABbIKaAMH

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

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

OTUCTHBIC NOKYMCHTEI,

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

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

ymeer

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

- COCTaBJIATb  OTYETHBIE

JOKYMCHTBI oo




pe3ynbTaTaM Hay4YHBIX HCCIEIOBaHUN B 00JacTH
yIpaBJICHUS] MMUTAHUEM PACTEHUI U TUIOJOPOANEM
MIOYBBI
ITK-5 Crnioco6en | TIK-5.2 [Ipumensier | 3HaeT
OpPraHN30BaTh IPOBEJCHUE | COBPEMEHHBIE TEXHOJIOTHH | - Mertobl pacuera HKOHOMUYECKOM
AKCIIEPUMEHTOB  (ITOJIEBBIX | 00paOOTKH U | 2QGEeKTUBHOCTH TPUMEHEHUS TEXHOJOTHYECKUX
OITBITOB) o OLICHKE | TIPE/ICTaBJICHUS NPUEMOB, yIOOpEHUH, CPEeICTB 3alIUThl PACTEHHH,
3¢ deKkTUBHOCTH AKCIEPUMEHTAIbHBIX HOBBIX COPTOB
WHHOBAIIMOHHBIX TAHHBIX c|ymeer
3JIEMEHTOB TEXHOJOTMH B|HCIOIb30BAaHUEM - Pa3pabotka CTpaTeruu pa3BUTHSA
YCIOBUSAX MPOMU3BOACTBA H | CHEIIMAIBHOTO pPacCTeHHEBOACTBA B OPTaHU3AIUN
o0paboTaTh  pe3yJIbTATHI, | IPOrPAMMHOIO BJIajieeT HABbIKAMHU
MONTyYeHHBIE B OMNBITaX Cc|obOecriedeHuss W MeTonoB |-  Pacder  skoHOmMHMuYeckod 3 deKTUBHOCTH
HCIIOJIb30BaHUEM METOIOB | MaTEMaTHUECKOMH PUMEHEHUs TEXHOJIOTUYECKUX MIPUEMOB,
MaTeMaTU4YeCKON CTATUCTUKU ynoOpeHui, CpeACTB 3alluThl PACTCHHH, HOBBIX
CTaTUCTUKHU COpPTOB

3. MecTO IMCUMILIHHBI B CTPYKTYpe 00pa3oBaTeIbHOI NMPOrpaMMbl

Jucrumimna «IHCTpyMEHTAJIbHBIE METOJIbI HUCCIIEIOBAHUI SIBJISIETCS NUCIUIIIIMHON
00s13aTeIHbHON YaCTH MPOTPAMMBEI.

N3yuenne quCIUIIMHBI OCYIIECTBIAECTCS B 3cemecTpe(-ax).

Jlnst ocBoeHUs JUCHUILIMHBL «HCTpyMEHTalbHbIE METOJbl HCCIEAOBAHUID CTYJIEHTBHI HCIOJIB3YIOT
3HAHHS, YMCHHS U HABBIKH, CPOPMHUPOBAHHBIE B TIPOIIECCE N3YUCHUS TUCITUTUINH:

Hcropus 1 MeToq000rMsl HAYyYHOM arpOHOMHH

VM HHOBaIMOHHBIE TEXHOJIOIMH B ArPOHOMUU

DKCcHepUMEeHTAJIbHAST arPOXUMHUS

I'"C B arponomMuun

OcBoenue nucHUIIMHB «MHCTpyMEHTaIbHBIE METOJbI HWCCICAOBAHMIY SBISETCS HEOOXOAMMON
OCHOBOM J1J151 TOCJIEYOUIEr0 U3YUEHHS CIEAYIOIINX AUCIUILINH:

Hayuno-uccnenoBarensckas pabora

[IpennumuioMmHas mpakTukKa

[ToaroroBka k caade u caavya rocyJapCTBEHHOrO SK3aMEHa

BrinonHeHue u 3amuTa BbIITyCKHOM KBaTU(pUKAMOHHON paboThI

4. O0beM QUCHMILIMHBI B 3a4eTHBIX €AMHHMIAX € YKa3aHHeM KO/JINYeCTBA AaKaJeMHYeCKHMX 4YacoB,
BbIICJCHHBIX HAa KOHTAKTHYI padory ¢ o0y4yalmmuxcs ¢ npenogasatesneM (10 BHAAM Y4eOHBIX
3aHSATHI) 1 HA CAMOCTOSATEJIbHYIO padoTy 00y4aroumuxcst

OO0mast TPyI0OEMKOCTh TUCIHUILIMHBI «IHCTpyMEHTaNbHBIE METOMABI MCCIEIOBAaHUI» B COOTBETCTBUU
¢ pabouynM y4eOHBIM IIJIAHOM U €€ paclpe/iesieHne 1o BujaM padboT MpeacTaBICHbl HUXKE.

KoHnrakTHas pabota ¢ npenojaBarenem, yac dopma
Tpynoemk CamocTos- KoHTposts IIPOMEXYTOUHON
Cemectp OCThb TIeK- HpaKTUIECKUE | TabopaTopHEIE TeNbHas pa- wac ’ aTTecTauuu
qac/3.e. 11U 3aHATUS 3aHATUSA 60Ta, qac (¢)opMa
KOHTPOJISA)
3 144/4 6 26 76 36 Ok
B T.4. 9aCOB:
B MHTEPAKTUBHOU 2 4
¢bopme
MIPaKTUYECKON 5 4 ]
MOATOTOBKH
TpysoeMk BHeayuTopHast KOHTaKTHas paboTa ¢ NpenoaBaTeleM, 4ac/uel
Cemectp OCTb Kypcosas Kypcosoit 3auer JuddepenmmpoBan Koncynpraunu SK3aMer
Jac/3.e. pabora MPOCKT HBIN 3a4eT nepea 9K3aMeHOM




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 yacoB

DopmbI OueHoyHoe Kon
o CeMuHapCK 3 TeKymero CpencTBO HMHIUKAT
5 e sanATHs | S KOHTpOJIA HPOBEPKH OpoB
Ne HaumenoBanwne paziena/TeMsl g 3 pe3yIBTaTOB JIOCTHXK
S| e = o 9 E’ g | YOHCBAGMOTIM B\ hvkenms enust
8 =) B = 5.3 | MPOMOKYTOTHON HWHIUKATOPOB | KOMIIETE
2 3 54 o £ 8 aTTecTaluH . .
= g = S KOMIIETSHITUMN HIAMN
E| & | 3
g lg|©
= =
1 pa3gen. MHCcTpyMeHTampHAs
| |AwarrocTika ¢buznIecKux
" | ycmoBuii cpenbl oOnTaHUSA
pacTeHui
VYerasiii onpoc, | OIIK-
IIpakTuko- 4.1,
HucrpymenTanbHas opuentupoBanH | OIIK-
11 IMArHOCTHKA ¢busneckux 3 10 5 3 16 BIE 3a71a9H 1 4.2,
yCIIOBUI cpenbl oOuTaHus CHTYALIMOHHbIE OIIK-
pacTeHuit 3a/1a4H, 4.3, TIK-
Kpyrmsriii cton 52
Komnoksuym, OIIK-
VYerHbli onpoc, 4.1,
BUOXMMHUYECKME U XMMHUYECKHE Ipaxruko- OIIK-
1.2. | MeTompI uccnenosanus| 3 | 14 2 12 30 KT 1 OpHCHTHPOBAHH 4.2,
pacTeHuii U cpesbl MX OOUTAHUS bIC 3371291 1 OIIK-
cutyanuonnsle | 4.3, K-
3a1a4u 5.2
Konnoksuym, OIIK-
VYerHbli onpoc, 4.1,
HNHcrpyMenTanbHas IpakTuKo- OIIK-
1.3. JHUAarHoCTHKa OUOJIOrMUECKUX 3 8 2 6 30 KT 2 OpPHEHTHPOBAaHH 42’
(dakTOpoB  cpemsl  OOMTaHUS BI€ 32712491 U OIIK-
pacrenuit cutyanuonnsle | 4.3, K-
3a1a4u 5.2
[IpomexyToYHAST aTTECTAIHS Ok
Hroro 144 6 26 76
Hroro 144 6 26 76

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

Tema nexuuu (u/vmu
HAaUMEHOBAHUE Pa3ien)

Bcero,

4acoB / 4acoB

N CozneprxaHue TeMbl MHTEPAKTHBHBIX
(BU MIHTEPAKTUBHOU (DOPMBI .
. (v/vnm paznmena) 3aHSATHIA/
NPOBEACHUS 3aHATHIA )/
npaKkTHYecKas
(mpakTHyeckasi HOJroTOBKA)
MOJTOTOBKA
WHCTpyMeHTaIbHAS WNuctpymeHTanbHast JMarHOCTHKA
JMATHOCTUKA (PU3MUECKUX | PU3HYECKUX YCIIOBUM Cpelbl OONTaHUS PACTEHUM 2/

YCIIOBUH cpeibl OOUTaHUS

pacTeHuit




Bruoxumuueckue u buoxumunyeckue u XUMHUYECKHE METO/IbI
XUMHUYECKHE METOBI MCCIIEIOBaHUS PACTCHUN U CPelbl UX OOUTAHUS 2.
UCCIIC/IOBAHUS PACTCHUN U
CpeIbl UX OOUTaHUS
HHCTpyMeHTaIbHAS WNucTpymMeHTanpHAs UATHOCTHKA OMOJOTHYECKHX
JMArHOCTHKA Ouoyiornueckux | PakTOpoB Cpebl OOMTaHUS PACTCHUI 2/
(hakTOpoB cpeabl OOUTAHHUS
pacTeHui
Hroro 6
5.2.2. JlaGopaTopHbIe 3aHATHS ¢ YKa3aHHEM BH/I0B NIPOBeACHUS 3aHATHH B HHTEPAKTHBHOI (hopme
Bceero,
. 4acoB / 4aCOB MHTEPAKTUBHBIX
HaumenoBanue @DopMbl IPOBEACHUS U TEMbI 3aHATUI 9
o 3aHATHI/ IpaKTHYecKas
pazzmena (BMI MHTEPAKTUBHON ()OPMBI ITPOBEICHUS HOArOTOBKA
JUCITUTLTUHBI 3aHATHH )/(MpaKTHYeCcKas TOJIrOTOBKA)
BUJT Yachl
Wuctpymen | ITloaroroBka o0opynoBaHus u 1a60paTopHON
TaJgbHas nocy/ibl st aHaiau3a. OTéop oOpasIioB.
JTMarHOCTHKA Texuuueckue cpencta otoopa. [Iporokon 6 3
buznuecKux orOopa mpod. DTUKETUPOBAHUE, 18-
YCIIOBUI cpefibl TPAHCIIOPTUPOBKA, CYIIIKA, IPOCEHBAHUE,
o0HMTaHUs pacTeHUM pa3mod, XxpaHeHHe
buoxumuueckue u
xumuueckue Meroasl | Omnpezenenue coaepxKaHus Kajls B IOYBE U
WCCIJIEIOBAHUS pacTeHHSIX MIIaMEHHO-()OTOMETPUUYECKUM na0. 2
pacTeHui u cpeabl METOJIOM
WX oOUTaHUS
buoxumnueckue n
XUMHYECKHE METO/IBI Omnpenenenne MaKpo 1 MUKPOIJIEMEHTOB B
UCCIIEI0BaHUS pacTeHUsIX METOJIOM aTOMHO-a0COPOIIMOHHOM na0. 6
pacTeHui U cpenbl cnektpoporomerpun (AAC).
uX OOUTaHUS
buoxumuueckue u Kpatkas xapakrepuctuka aTOMHO-
XUMHYECKHE METOIBI abcopOrmonHoro criekrpodoromerpa Nova
HCCIICIOBAHMS 300. YnpaBnenue npudopom, 0opadoTka nao. 4
pacTeHuii u cpeabl pe3yIbTaTOB aHAIIN3a, OTOOpPaKEHHE U
uX OOUTaHUS XpaHeHue HHPopMaIiu
NHcTpyMeHTabHAS
JTUArHOCTHKA
SOOI IECKIX Omnpenenenre OpraHuYeCcKoro BEeIecTBa 136, 5
(akTOpOB cpeabl HORBRL
oOWTaHUs pacTCHHUI
5.3. Kypcogoii npoekT (padora) yueOHbIM IJIAHOM He NMPeayCMOTPEeH
5.4. CamocrosiTesibHasi pa6oTa o0y4aromierocs
TeMbl /UM BUJBI CAMOCTOSITEIBHOM PadoTHI Yacsl
WHcTpymeHTanpHas AMarHocTuka (U3MYECKUX YCIOBUN Cpelibl OOUTaHUS 16
pacTeHuit




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

30

HNHcTpyMeHTalIbHASI TMarHOCTUKA OMOIOTHYECKUX (PaKTOPOB CPeIbl OOMTaHUS
pacreHui

30




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

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

1. PaGouyro nporpammy IuciuIuInHbl « UHCTpyMEHTaIbHBIE METOJIbI MCCIIEIOBAHUI.

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

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

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

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

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

PexomenyemMbie HCTOYHUKU HHPOPMAIIHH
No (Ne pctouHUKA)
~ | Temsl aJist CAaMOCTOSTEIIBHOTO U3YUYCHUS
/i OCHOBHas JOTIOJTHUTEbHAS METO/I. JIUT.
(w3 1.8 PITJI) (u3 1.8 PILJT) (w3 1.8 PITJI)
WNuctpymenTansHas

JTUATHOCTUKA  (PU3UICCKUX yCJ‘IOBI/IvI/I JIL1, 112, J11.3,

| SPeA obHTaHHs PACTERIH- | 11 4 111.5, 7116, 2.1 713.1
WNucTpymeHTanpHas JINarHOCTHKA 1.7 7118
(bu3MYECKUX YCIOBUN cpenbl OOWTaHUs ’
pacTeHui
Buoxumuueckue U XUMHUYECKHE
METOAbl HccienoBaHuss pactenud wu| JI1.1, JI1.2, JI1.3,

2 |cpenbl ux oburanus. buoxummueckue u| JI1.4, JI1.5, JI1.6, J12.1 JI3.1
XUMHAYECKHE METOILI  HCCIIEIOBaHUA JI1.7, JI1.8
pacTeHuil U cpefbl uX OOUTaHUS
NHcTpymeHTabHAs JNarHOCTHKA
OHOJIOrMYECKHX aKTOpPOB cpenbl
oOuTaHUsA ¥ P paCTepHI/lI[ﬁ. L1, JT1.2, T1.3,

3 JI1.4, JI1.5, JI1.6, J2.1 JI3.1
WNuctpymeHTansHas JIUarHOCTHKA

JI1.7, JI1.8

OMOJIOTHYECKUX (dakTOpoB cpeabl
oOHMTaHMsI pacTeHHA

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

JMCIUIIINHBI/37IEMEHTBI
MIPOTrpaMMBI (TIPAaKTHKH, 1 5
I'MA), yuacTByromue B
(hopMHpPOBaHUH HHANKATOPA
KOMIIETEH-1IUU 1 2 3 4

WupukaTop KOMIIETEHIINT
(xom u comepxaHue)

OIIK-4.1:lemonctpupyer | VIHHOBaIMIOHHbIE

3HAHUC TPAAUIIUOHHBIX U TCXHOJIOTUH B ar pPOHOMUHN
COBPEMEHHBIX METOI0B Hcropus 1 MeTO0IOr s X
HUCCIICAOBAHUA, HayllHOI?'I arpoHoMuun
IJIAHUPOBAHUA U

MIPOBCIACHU

Hay‘lHO-HCCJ’IeﬂOBaTGJ’IBCKaH

SKCIIEPUMEHTOB B 00JIaCTH
pabota

3CMIICOCTIUA U
PaCTCHUEBOACTBA




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

WHauKkaTop KOMIIETEHIINU
(ko u comeprkaHUE)

Hctopus u metogonorus

_4.0: o X
OIIK-4.2:Pa3pabatsiBacT HayYHOI ArpOHOMHH
IUTaHBI, IPOrPaMMBI,

METOAWUKH U TIPOBOJTUT

HayuHo-uccnenoBarensckas

pabota

HayYHbIE HCCIICTIOBAHHS B

00JIaCTH arPOHOMMH OKcnepHMeHTabHAS X
arpoXuMust

OIIK-4.3:0600maer u
aHAJM3UPYET Pe3yJIbTaThI
HCCIIEOBAHUM, TOTOBUT

Hay‘IHO—I/ICCJIe,I[OBaTCJILCKaH
OTYCTHBIC NOKYMEHTBI 1

pabora
PEKOMEHIALNH TI0
pe3ynbTaTaM Hay4HBIX
HCCIIEOBAHUI
[K-5.2:ITpumensiet I'IC B arpoHOMKHT X
COBPEMEHHBIE TEXHOJIIOTHH | MeTo/b! IIAHUPOBAHHS U
00paboTku u IpOrpaMMUPOBAHUS
IIPEICTABIICHUS ypoXxaen X
9KCTIEPUMEHTAIIbHBIX CEIIbCKOXO3HCTBEHHBIX
AQHHBIX C MCIIONB30BAHUEM | KyIBETYp
CIIELMAIBHOIO
IPOrPaMMHOr0
obecredeHus: 1 METOJ0B IMpenaumioMHas IpakTHKa X

MaTeMaTHIECKOI
CTaTUCTUKHU

7.2. KpuTepuum W WIKaJbl OLEHUBAHUS YPOBHSI YCBOGHMSI HHIMKATOpPa KOMIeTeHLMi, ompee-
JSIIOIHE MPOole1yPhbl OlleHHBAHUS 3HAHU, YMEHU, HABBIKOB U (MJIM) ONbITA J1eSITeJILHOCTH

OneHka 3HaHUM, YMEHUH M HaBBIKOB M (WJIM) ONbITA JEATEIBHOCTH, XapaKTEPU3YIOIIUX ITaIlbl
(GhopMHpOBaHUS KOMIIETCHIIMK IO TUCIHILIHHE «VHCTpyMEHTalbHBIE METOABI MCCIEIOBAHUN TPOBOIUTCS
B (hopMe TEKYIIEro KOHTPOJIS U IMPOMEKYTOUHON aTTECTAIIUH.

Texymuii KOHTPOJb TPOBOMUTCS B TEUCHHE CEMECTpa C MENBI0 ONpeeNieHHs YPOBHS YCBOCHUS
oOyyaromuMucst  3HaHUM, (HOPMHUPOBAHMS yMEHUH M  HABBIKOB, CBOEBPEMEHHOTO  BBISBJICHHUS
mperoaBaTeJieM HEIOCTATKOB B IOATOTOBKE OOYYAIONMXCS W TPUHATHS HEOOXOAWMBIX Mep Mmoo eé
KOPPEKTUPOBKE, a TaKXe I COBEPLICHCTBOBAHUS METOAMKHM OOyuYeHHs, OpraHu3alu y4eOHOH paboTel U
OKa3aHWs MHIWBUAYAITBHONW TIOMOIIHA 00yYaromeMycs.

[IpomexxyTouHass arrectauusi IO JUCHMIUIMHE «VHCTpyMEHTalbHBIE METOIbl HCCIIEIOBAHHID»
MIPOBOJUTCS B BUJIE DK3aMEH.

3a 3HaHUSA, YMEHUS M HaBBIKH, IPUOOPETEHHBIE CTYJCHTAMHU B MEPUOJ UX OOyUEHUs, BHICTABIISIOTCS
oeHku «3AUTEHO», «HE 3AUTEHO». (wm «OTJIMYHO», «XOPOILIO», «YJIOBJIIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIbHO» ans nugdepeHnupoBaHHOro 3a4eTa/3K3aMeHa)

JInsi olleHWBaHWS 3HAHWH, YMEHHIA, HAaBBIKOB W (WJIHM) OINBITA JCATEIHHOCTH B YHHUBEPCUTETE MPHUME-
HseTcd OaJIbHO-PEMTHMHIOBas CHCTEMa OLGHKM KauecTBa OCBOCHHMsS O0pa30BaTENbHOW MPOrpaMMBL.
OrneHka MPOBOAMTCS TPU MPOBEICHUH TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUYHBIX aTTECTAIH
oOyuwaromuxcs. PeWTHHroBas olLeHKa 3HaHUN SBISETCS HWHTEIPUPOBAHHBIM IIOKa3aTeleM KadyecTBa
TEOpeTHYEe-CKUX M MPAKTHYECKUX 3HAHHI U HABBIKOB CTYICHTOB IO AUCIUTLINHE.

CocTaB 0a/11bHO-PEHTHHIOBOI OLICHKHU CTYIeHTOB 04HOI ()OpMBbI 00yUeHH S

Jlnisg cTyneHToB O4HOM (popMbl 0Oy4YeHHS 3HAHUS 1O OCBAaMBAEMBbIM KOMIIETEHIUSM (OPMUPYIOTCS
Ha JIEKIIMOHHBIX U MIPAKTUYECKUX 3aHATHUSX, @ TAK)KE B IIPOLIECCE CAMOCTOSITEIbHONW MO OTOBKH.

B cooTtBeTcTBUU ¢ OamIbHO-PEHTHHIOBOM CHUCTEMOW OIICHKH, MPUHATONH B YHHUBEPCUTETE CTYACHTAM
HAYUCIIAIOTCS OaJUTBI IO CIICAYIOUIMM BUAAM padoT:

o MakcumanbHOe
No KOHTpOIBHOM O1ieHOYHOE CPEACTBO PE3yIbTATOB MHAUKATOPOB JOCTHIKEHUS
o KOJIMYECTBO
TOYKH KOMIIETEHIIN I
0aJuIoB




3 cemectp

KT 1 KonnokBuym 8
KT 1 YcTHBIN onpoc 0
KT 1 [IpakTUKO-OpHUEHTUPOBAHHBIE 3a1a4H U CUTYAI[MOHHBIC 3a]1a4 0
KT 2 KomnokBuym 8
KT 2 YCTHBII onpoc 0
KT 2 IIpakTHKO-OpUEHTUPOBAHHBIE 33ja41 U CUTYal[MIOHHBIE 33]1a4H 0
CymMma 0a/1710B 110 HTOraM TeKyIIero KOHTPOJIst 16
[Tocelenne JIEKIMOHHBIX 3aHATUN 20
Iocemienue npakTUYECKNX/T1a00paTOPHBIX 3aHATHHA 20
Pe3ynbTaTiBHOCTH pabOThI HAa TPAKTHYECKUX/TA00PATOPHBIX 3aHITUSIX 30
Uroro 86
o O11eHOYHOE CPEACTBO MaxkcumanbHoe
Ne koHTpONBHOU .
TOUKH pe3yJIbTaTOB NHANKATOPOB KOJINYECTBO Kputepun olieHkr 3HaHUHN CTYJEHTOB
NOCTIKECHUH KOMITETEHITHI OaJuI0B

3 cemecTp




KT 1

Konnoxksuym

8 OaJI0B 3acIy’KUBAET CTY/ICHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMMOOK Ha TPEITI0KESHHBIC BOITPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHI0BaHHOW OCHOBHOU
JTUTEPATYpOu. 6 0aIoB gaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIICHHUSI.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3U. CTYZACHT MOXKET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUs, 0Ka3aB Ha pUMepax ux
OCHOBHBIE TIOJIOKEHUS TOJIBKO C
MIOMOIIBIO TpenoaaBaresis. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOppeKIMH. 4 6asia 1aH HEMOTHBIN
OTBET, NPEACTABIAIOUINI cO00i
pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
omOKaMu B ONpeIEICHUsX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOTUYHOCTh U3J10’keHHs. CTyeHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOpHUH, SIBIICHUS C APYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
u3j0xeHus. Peub HerpamMoTHasl.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOIPOCHI IIPENOaBaTes He PUBOIST
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIBKO Ha MOCTABJIEHHBIN BOIPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJyIOB BBICTABJISIETCS CTYIEHTY NPH
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOILEro OTHOLLIEHHE K BOIIPOCY.




KT 1

VYeTHBI onpoc

3,5 6ayToB 3acy’KUBAET CTYACHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMMOOK Ha TPEITI0KESHHBIC BOITPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHOBAHHON OCHOBHOM
TuTEpaTypou. 2 Gaia qaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIICHHUSI.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3U. CTYZACHT MOXKET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUA, JOKa3aB Ha MPUMEPax UX
OCHOBHBIE TIOJIOKEHUS TOJIBKO C
MOMOIIIBIO TIpenoaBaTens. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOoppeKkuuu. 1 6ani 1aH HemOIHbII
OTBET, NPEACTABIAIOUINI cO00i
pa3po3HEHHbIE 3HAHMUSI 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
OLIMOKaMU B ONPEIEICHUSX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOrMYHOCTh U3JoxkeHus. CTyieHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOPHH, SBICHUS C IPYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCYTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
uznoxenus. Peur HerpamoTHasi.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOMPOCHI MPEIo1aBaTesi He MPUBOIAT
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIbKO Ha MOCTaBJICHHBIN BOMPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJIOB BHICTABISIETCS CTYACHTY MPU
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOIIETO OTHOIIEHHE K BOTIPOCY.




KT 1

[IpakTHKO-OpUEHTHPOBAHHbBIE
3a1aumn u CUTYaIlMOHHBIC
3aa4u

3,5 6ayToB 3acy’KUBAET CTYACHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMMOOK Ha TPEITI0KESHHBIC BOITPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHOBAHHON OCHOBHOM
TuTEpaTypou. 2 Gaia qaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIICHHUSI.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3U. CTYZACHT MOXKET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUA, JOKa3aB Ha MPUMEPax UX
OCHOBHBIE TIOJIOKEHUS TOJIBKO C
MOMOIIIBIO TIpenoaBaTens. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOoppeKkuuu. 1 6ani 1aH HemOIHbII
OTBET, NPEACTABIAIOUINI cO00i
pa3po3HEHHbIE 3HAHMUSI 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
OLIMOKaMU B ONPEIEICHUSX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOrMYHOCTh U3JoxkeHus. CTyieHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOPHH, SBICHUS C IPYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCYTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
uznoxenus. Peur HerpamoTHasi.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOMPOCHI MPEIo1aBaTesi He MPUBOIAT
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIbKO Ha MOCTaBJICHHBIN BOMPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJIOB BHICTABISIETCS CTYACHTY MPU
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOIIETO OTHOIIEHHE K BOTIPOCY.




KT 2

Konnoxksuym

8 OaJI0B 3acIy’KUBAET CTY/ICHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMMOOK Ha TPEITI0KESHHBIC BOITPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHI0BaHHOW OCHOBHOU
JTUTEPATYpOu. 6 0aIoB gaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIICHHUSI.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3U. CTYZACHT MOXKET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUs, 0Ka3aB Ha pUMepax ux
OCHOBHBIE TIOJIOKEHUS TOJIBKO C
MIOMOIIBIO TpenoaaBaresis. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOppeKIMH. 4 6asia 1aH HEMOTHBIN
OTBET, NPEACTABIAIOUINI cO00i
pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
omOKaMu B ONpeIEICHUsX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOTUYHOCTh U3J10’keHHs. CTyeHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOpHUH, SIBIICHUS C APYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
u3j0xeHus. Peub HerpamMoTHasl.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOIPOCHI IIPENOaBaTes He PUBOIST
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIBKO Ha MOCTABJIEHHBIN BOIPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJyIOB BBICTABJISIETCS CTYIEHTY NPH
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOILEro OTHOLLIEHHE K BOIIPOCY.




KT 2

VYeTHBI onpoc

3,5 6ayToB 3acy’KUBAET CTYACHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMMOOK Ha TPEITI0KESHHBIC BOITPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHOBAHHON OCHOBHOM
TuTEpaTypou. 2 Gaia qaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIICHHUSI.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3U. CTYZACHT MOXKET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUA, JOKa3aB Ha MPUMEPax UX
OCHOBHBIE TIOJIOKEHUS TOJIBKO C
MOMOIIIBIO TIpenoaBaTens. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOoppeKkuuu. 1 6ani 1aH HemOIHbII
OTBET, NPEACTABIAIOUINI cO00i
pa3po3HEHHbIE 3HAHMUSI 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
OLIMOKaMU B ONPEIEICHUSX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOrMYHOCTh U3JoxkeHus. CTyieHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOPHH, SBICHUS C IPYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCYTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
uznoxenus. Peur HerpamoTHasi.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOMPOCHI MPEIo1aBaTesi He MPUBOIAT
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIbKO Ha MOCTaBJICHHBIN BOMPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJIOB BHICTABISIETCS CTYACHTY MPU
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOIIETO OTHOIIEHHE K BOTIPOCY.




KT 2

[IpakTHKO-OpUEHTHPOBAHHbBIE
3a1aumn u CUTYaIlMOHHBIC
3aa4u

3,5 6ayToB 3acy’KUBAET CTYACHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMMOOK Ha TPEITI0KESHHBIC BOITPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHOBAHHON OCHOBHOM
TuTEpaTypou. 2 Gaia qaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIICHHUSI.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3U. CTYZACHT MOXKET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUA, JOKa3aB Ha MPUMEPax UX
OCHOBHBIE TIOJIOKEHUS TOJIBKO C
MOMOIIIBIO TIpenoaBaTens. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOoppeKkuuu. 1 6ani 1aH HemOIHbII
OTBET, NPEACTABIAIOUINI cO00i
pa3po3HEHHbIE 3HAHMUSI 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
OLIMOKaMU B ONPEIEICHUSX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOrMYHOCTh U3JoxkeHus. CTyieHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOPHH, SBICHUS C IPYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCYTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
uznoxenus. Peur HerpamoTHasi.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOMPOCHI MPEIo1aBaTesi He MPUBOIAT
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIbKO Ha MOCTaBJICHHBIN BOMPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJIOB BHICTABISIETCS CTYACHTY MPU
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOIIETO OTHOIIEHHE K BOTIPOCY.




Kpurtepun n mkaJjbl OleHUBAHUSA Pe3yJIbTATOB 00yUeHHsI HA IPOMEKYTOUHON aTTecTAlMHU

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

B cnyuae otkaza — cTyaeHT caaet 3aueT (auddepeHupoBaHHBINA 3a4eT, SK3aMEH) M0 MPUBEIEHHBIM
BBIIIIE BOMpOcaM M 3adaHusM. MToroBas ycmeBaeMocTh (3auer, AuddepeHIInpOBaHHBIM 3a4eT, IK3aMEH) HE
MOXET OIICHMBATbCA HI)KE CYMMBI 0alyioB, KOTOPYIO CTyJIEHT Ha0pan 1o WTOraMm TeKyled u
MIPOMEKYTOYHON yCIIEBAEMOCTH.

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

Kpurtepuu u mkaibl olleHUBAaHUS 0TBETa HA IK3aMeHe
Caaya sK3aMeHa MOXKET A00aBHUTh K TEKyIeH OaIbHO-PEHTHHIOBOM OIIEHKE CTYICHTOB HE Oojice
20 0ayuIoB:

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

3amaya (OleHKa yMEHUH 1 o 6
HUroro 20

KpnTeplm OLICHKH OTBE€TA HA IK3aMCHC

Teopetnueckue Bonpocs! (Bonpoc 1, Bompoc 2)

7 GayJIOB BBICTABISETCS CTYJEHTY, MOJHOCTHIO OCBOMBIIEMY MaTepHall JUCHUIUIMHBI MJIM Kypca B
COOTBETCTBUM C Y4YeOHOM MpOrpaMMoOi, BKJIOYash BOMNPOCHI paccMaTpuBaeMble B PEKOMEHOBAHHOM
OpOrpaMMOMN JTOTIOTHUTENBHOM CIPAaBOUYHO-HOPMATHBHOM M Hay4HO-TEXHUUYECKOW JIMTEpaTypbl, CBOOOIHO
BJIQJICIOIIEMY OCHOBHBIMM TOHSTHSIMM JUCUUIUIMHBL. TpeOyercs TOJHOE TIOHMMaHue M YEeTKOCTh
U3JI0)KEHHUs] OTBETOB M0 3K3aMEHAIMOHHOMY 33JaHui0 (OWiIeTy) W JOMOJIHUTEIbHBIM BONPOCAM, 3aJaHHBIX
9K3aMEHAaTOpOM. JIONOJIHUTENBHBIE BOIPOCHI, KaK IPAaBWIO, JODKHBI OTHOCUTBCA K  MaTepuairy
JUCLUIUIMHBl UM Kypca, HE OTPAaXEHHOMY B OCHOBHOM 3K3aMEHALIMOHHOM 3aJjaHUU (OUJIeTe) U BBIABISIOT
IIOJIHOTY 3HAHUM CTYyJEHTA IO JUCLUILINHE.

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

3 Oamia JaH HEJOCTaTOYHO TIOJHBIA M HEJOCTaTOYHO pa3BepHYThId oTBeT. Jloruka wu
IIOCJIEZIOBATENIbHOCTh  M3JIOKEHUST MMEIOT HapylueHus. JlomymieHsl OmMOKM B PACKPBITUM TOHSTHH,
ynotpebnenun TepMUHOB. CTyA€HT HE CIOCOOEH CaMOCTOSTEIbHO BBIJCINUTh CYIIECTBEHHbIE U
HECYILLIECTBCHHbIE IPU3HAKM U IPUYUHHO-CIECACTBEHHBbIE CBA3H. CTyIEeHT MOXET KOHKPETU3HpPOBATh
0000IICHHbIE 3HaAHMs, JOKa3aB Ha IPUMEPAaX UX OCHOBHBIE IIOJOXKEHHUS TOJIBKO C IOMOILBIO
npenojasarens. PeueBoe opopmiienue Tpedyer nonpaBok, KOPPEeKIHH.

2 Oayia JaH HEMOJHBIA OTBET, MPEACTABISIONINN COOOM pa3po3HEHHBIC 3HAHHS IO TEME BOIpOca C
CYUIECTBEHHBIMM  OIIMOKamMM B  onpeaencHusx. [IpucyTcTBYrOT — (parMeHTapHOCTb, HEJIOTMYHOCTb
u3noxxeHus. CTyZeHT HE OCO3HAET CBs3b JAHHOTO IIOHATHUS, TEOPHH, SIBICHHUS C JAPYTHMHU OOBEKTaMHU
JUCHMIUIMHBEL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3ALMsI M IOKa3aTEJbHOCTh M3JIOKEHMs. Pedb HerpaMoTrHas.
JIOTIONIHUTENBHBIE W YTOUHSIOIIME BOIPOCHI IIPENOJABATENS HE MPUBOJAT K KOPPEKIMU OTBETA CTYJIECHTA HE
TOJIbKO Ha IIOCTaBJIECHHBIN BOIIPOC, HO U HA APYTHE BONPOCHI TUCLUIUIMHEIL.

1 Gann naH HEMOMHBIA OTBET, MPEACTABISAIONIMNA COOOM pa3pOo3HEHHBIE 3HAHUS MO TEME BOIMpoOca C
CYUIECTBEHHBIMH OIIMOKamMM B onpeaeneHusx. [IpucyTcTBYOT — (parMeHTapHOCTb, HEJIOTMYHOCTb
u3noxeHus. CTyJeHT HE OCO3HAET CBs3b JAHHOTO IIOHATHUS, TEOPHH, SBICHHUS C JPYTHMHU OOBEKTaMH
JUCHUIUIMHBEL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3ALMsI M OKA3aTEJbHOCTh M3JIOKEHMs. Pedb HerpaMoTrHas.
JIOTIONHUTENBHBIE W YTOUHSIOIIME BOIPOCHI IIPENOAABATENS HE MPUBOJAT K KOPPEKIMU OTBETA CTYJICHTA HE
TOJIbKO Ha IIOCTaBJIECHHBIN BOIIPOC, HO M HA APYTHE BONPOCHI TUCLUIUIMHEIL.

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



OreHUBaHUE 3a/1a41

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

5 GamioB

4 Gata 3a1auul penIeHbI C HEOOMBIIMMHE HEI0UETaMH.

3 Gamna

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

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

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

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

U1 DK3aMEHa:

- «oTn4HO» — 0T 89 1o 100 OamioB — TeopeTHUecKoe COoAEpkKaHHE Kypca OCBOEHO MOJHOCTHIO, 0e3
po0eoB HEOOXOAMMBIE MPAKTUYECKUE HABBIKM PabOThl C OCBOCHHBIM MaTe€pHajoM C(OPMHUPOBAHBI, BCE
peyCMOTPEHHBIE MPOrpaMMOil 00y4yeHHs! ydeOHbIe 3a/laHusl BBIMOJHEHbI, KAUeCTBO UX BBIIIOJHEHUS OlLle-
HEHO YHUCIIOM 0aJIOB, OJIM3KUM K MAaKCHUMAaTbHOMY;

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

- «YIOBJIETBOPUTEIBHO» — OT 65 10 76 OannoB — TEOPETUYECKOE COJAEpXKAaHHWE Kypca OCBOCHO Ya-
CTHUYHO, HO MPOOeINibl HE HOCAT CYIIECTBEHHOIO0 XapakTepa, HeOOXOJUMble MPAKTUYECKHUE HABBIKU PaboThHI ¢
OCBOCHHBIM MaTEpHUajJoM B OCHOBHOM C(OPMHPOBAHBI, OOJBITUHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOM
o0yueHus: y4eOHBIX 3aJlaHU BBIMIOJIHEHO, HEKOTOpPbIE W3 BBHIMOJHEHHBIX 33JaHUN, BO3MOXKHO, COJEpKaT
OIIINOKH;

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

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

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

2. Buapr nabopatopHoit mocyapl.

3. TexHuka oTOOpa pacTUTENBHBIX 00Pa3IIOB.

4. Texauka oT00pa MOYBEHHBIX 00PA3IIOB.

5. Texnudeckue cpeacTBa 0TOOpa MOYBEHHBIX 00PA3IIOB.

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

1. @opMbI Kanus B 10YBE

2. Mertozsl onpenesieHus: Kajaus B TIOYBE.

3. Uro Takoe MaKpOdJIEMEHTHI.

4. Yto Takoe MUKPOJIEMEHTHI

3. UHCcTpyMeHTaNbHAsE JUarHOCTHKA OMOJIOrHYeckux (pakTopoB cpesibl OOUTaHUs pacTEHUM

1. Onpenenenne rymyca. CocTaBHbIE YaCTH TyMyca

2. MeTtozs! onpenesieHns OpraHMu4ecKoro BEIECTBa MOYBBI.

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

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

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

4. EMKocThb IIOrJa0MCHUA U COCTAaB IIOITIOIICHHBIX KaTHOHOB I10YB.



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

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

7. Arpoduzndeckue, OUOIOTHYECKUE U arpOXUMHUUECKHE MOKa3aTeIH TI0I0POIUS.

8. Haiite onpeaenenue HUTPU(DUKAITMOHHON CIIOCOOHOCTH TTOYBHI.

0. VICTOYHHMKY MMOCTYIUICHUS M TIOTEPh a30Ta U3 MOYBHI. Y CBOCHHUE PACTCHUSIMH aMMHUA4YHOTO U
HUTPATHOI'O a30Ta.

10. KpyroBopor a3ora B mpupoae. MepomnpusiTus MO YIy4IIEHHIO a30THOro OanaHca B
3eMJIeACIIUY.

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

12. Conepxxanue u popmsl pochopa B TodBe.

13. Coneprxanue v GOpMbI Kalis B TIOYBE.

14. Kax onpenenuts yno0penusi, coaepxkaiiie aMmmMuaK?

15. MuxkpoynobpeHusi, uX XapakTepUCTHKa, 0COOEHHOCTH MPUMEHEHUS

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

17. [TonsiTve 0 KOMIUIEKCHBIX yA0OpeHusX. MIX 5KOHOMHYECKOe U arpOTEXHUYECKOe 3HaYCHHE.

1. 3HaueHue, MPUHIUI U XOJl aHAIK3a OIpe/ejeHHs] B TOYBE HUTPATHOTO a30Ta C MOMOIIBIO
MOHOCEJIEKTUBHOI'O IEKTPO/a.

2. 3HaueHue, MPUHIUI U XOJ aHallu3a OmpeleleHUs HUTPUPUKALUOHHON CIIOCOOHOCTH
nouBsl 1o KpaBkoBy B Moaudukanuy mouseHHoro nHcTuTyTa M. B.B. Jlokydaesa.

3. 3HaueHue, MPUHIUN M XOJ aHaju3a OIpeAeNCHUs COAEp>KaHUS aMMOHHMMHOTO a30Ta C
noMmouipko peakrusa Hecciepa.

4. 3HaueHue, MPUHIMI U XOJ aHAIM3a ONpENeICHUs COAEpkKaHUA MOABMXKHOro (ocdopa B
kapOoHaTHBIX o4Bax 1o meroxy b.I1. Mauuruna.

5. 3HaueHue, MPUHIUI U XOJ aHAIM3a ONpPENEICHUs COACpPKaHUI OOMEHHOIO Kallus B MOYBE
no merony b.I1. Maunruna B mogudukannu LHIUHAO.

6. 3HaueHue, MPUHIIUI U XO0J] aHAJIW3a MMOTEHLIIMOMETPHUUECKOro ornpeaenaeHust pH mouBsl.

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

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

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

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

OCHOBHAf
JI1.1 CemenpnseBa H. B., I'aneeBa JI. II., MapmyneB A. H. MHcTpyMeHTalbHbIE METOJbl MCCIIEJOBAHUS
MOYB M pacTeHHil [DIIeKTpOHHBIN pecypc]:yueb.-meToa. nmocodue ; BO - Maructparypa. - HoBocubupck:
HI'AY, 2013. - 116 c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=44515
JI1.2 Kunun B. B. Arpoxumus [OnektpoHHbIH pecypc]:yueb. mocodue; BO - bakanaBpuaT. - Mocksa:
OOO '"HayuHo-uzpmarenbckuii uenrp HWHOPA-M", 2015. - 351 c¢. — Pexum gocryna:
http://new.znanium.com/go.php?id=465823
JI1.3 MamonroB B. I'. Meronasl MOYBEHHBIX HCCIENOBaHUM [DIeKTpoHHBIH pecypc]:yueOHuk ; BO -
bakanaBpuar. -  Caskr-llerepOypr:  Jlamp, 2021. - 260 c¢. — Pexum  pgocryna:
https://e.lanbook.com/book/152448
JI1.4 PomanoB I'. T'., Empkuna I'. f., FOmun A. A., YeGorape H. T. Arpoxumus [DneKTpOHHBIN
pecypc]:yue6. mocobme mnsa CIIO. - Cankt-IlerepOypr: Jlamn, 2021. - 148 c¢. — Pexum pocryna:
https://e.lanbook.com/book/159494
JI1.5 Arogun b. A., Xykos 0. I1., Ko63apenko B. 1. Arpoxumus [DnekTpoHHBIH pecypc]:yueOnuk; BO
- bakanaBpuar, Maructparypa. - Cankrt-lIlerepOypr: Jlamp, 2021. - 584 c¢. — Pexum pocryma:
https://e.lanbook.com/book/168987



JI1.6 Arogun b. A., XKykos lO. II., Ko63apenko B. . Arpoxumus [DnekTpoHHbIN pecypc|:yuedbnuk; BO
- bakanaBpuat, Maructpatypa. - Cankr-IlerepOypr: Jlanp, 2021. - 584 c. — Pexum pocryma:
https://e.lanbook.com/book/176891
JI1.7 I'myxux M. A. Arpoxumusi [DneKTpoHHBIN pecypc]:YuebHoe nocodue; BO - bakanaBpuart. - CaHKT-
[lerepOypr: Jlanp, 2022. - 120 c. — Pexxum noctyna: https://e.lanbook.com/book/193260
JI1.8 Pomanos I'. T'., Empkuna I'. f., FOmun A. A., YeGorape H. T. Arpoxumus [DneKTpOHHBIN
pecypc]:yueb. mocodue; BO - bakanaBpuar. - Cankr-IletepOypr: Jlanp, 2022. - 148 c. — Pexxum goctymna:
https://e.lanbook.com/book/200495

JAONOJTHUTEJIbHASsI
JI2.1 CemennmseBa H. B., Mapmynes. A. H., JlooporBopckas H. M. Meronbl ucciaenoBaHusi MOYB U
MOYBEHHOT'O TIOKpOBa [DNEKTpOHHBIM pecypc]|:yued. mocodbue ; BO - bakamaBpuar, Marucrtparypa. -
Hosocubupck: HI'AY, 2011. - 202 c¢. — Pexum poctyma: http://e.lanbook.com/books/element.php?
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JI3.1 C. A. Kopocteuies, E. A. Yctumenko, E. B. I'onocnoii, A. H. Ecaynko, B. B. Arees, M. C. Curuna,
0. 10. Jlo6ankosa, 10. U. I'peunmikuna, A. A. benoBosnoBa, A. B. Bockoboiinukos, H. B. I'pomosa, A. IO.
OxepenoBa ; CraBpomnonbckuii ['AY HWHCTpyMeHTanbHBIE METOABI HCCIelOBaHUN:yued. mocolue. -
Crasponons: AI'PYC, 2021. - 3,13 Mb

9. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEICEKOMMYHMKANMOHHOH cetn «UWHTepHeT», HE00X0-
AUMBIX /151 OCBOCHUS TUCHHUILIMHBI

Ne HaumenoBanue pecypca cetn «IHTEpHET DNEeKTPOHHBIN aJpec pecypca
1 DNeKTpOHHAs §H6HM0TeKa nucceptanuii  Poccuiickoi http://elibrary rsl./ru
rOCy1apCTBEHHOI OMOINOTEKH
2 MexaynaponHas pedepatuBHas 6a3a qanabpix SCOPUS .http://'www.scopus.com/
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. http://wokinfo.com/Russian/
Science.
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JIABOPATOPHBLIE 3AHATUA

[TpaBuia TeXHUKH OE30MACHOCTH MpH padoTe B TaOOPATOPHH arpOXUMHUYECKOro aHaIH3a

1. AHAJIN3 ITOYBbI

1.1. IIpaBuna otO0opa MOYBEHHBIX MPOO

1.2. Onpenenenue coaepkaHusi 0OMEHHOro Kajus B mo4uBe B 1 %-HOW yrieaMMOHUHHON BBITSKKE C
3aBepIIeHHEM Ha IIaMeHHOM (oromeTpe 1o Metoay b.I1. Mauuruna B monudukamun [IUHAO

1.3. OnpeneneHrie Makpo U MUKPOJIEMEHTOB B PACTEHHSIX aTOMHO-a0COPOIIMOHHBIM METOZIOM

1.4. Omnpenenenue conepkaHus OPraHMYECKOrO BellecTBa 1O MeToAy TropuHa B Moaudukanuu
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BBEJAEHUE

[Tpouecc u3y4yeHHs AUCLUILIMHBI U pa3paboTaHHbIE HAa OCHOBE paboueil mporpamMmbl METOAMYECKHUE
yKa3aHUs HalpaBieHbl Ha (opMUpOBaHHME 3HAHWUM, yMEHUH, HABBIKOB, SBIISIOIMIMXCSA KOMIIOHEHTaAMHU
COOTBETCTBYIOIIMX MPO(eCcCHOHATBHBIX KoMIleTeHI B coorBercTBUM ¢ PI'OC BO mno nanHomy
HaIpaBJICHUIO:

- CIOCOOHOCTBIO K MPO(ECCHOHANBHOW 3KCIUTyaTalldd COBPEMEHHOI0 00OpYJOBaHUS W MPUOOPOB
(OK-7);

- CHOCO6HOCTBIO 06OCHOBaTL 3aJadyu HMCCICOOBAaHHA, BBI6paTL METObI BKCHCpHMCHTaHBHOﬁ
paboThl, HHTEPIPETUPOBATH U MPEICTABUTh PE3yNbTaThl HayuHbIX 3KkcriepuMeHToB (I1K-2);

- CHOCO6HOCTBIO CaMOCTOATECIIBHO OpPraHu30BaTb U T[POBCCTU HAYYHBIC HCCJICIOBAHUA C



HCITOJIb30BAaHMEM COBPEMEHHBIX METOJIOB aHAJIM3a MOYBEHHBIX U PacTUTENBbHBIX 00pa3ioB (ITK-3).

[To okoHYaHWU M3yYEHUS TUCIMIUIUHBI CTYJIEHT JOJIKEH 3HATh:

- OCHOBBI TPO(HECCHOHATBHON AKCILTyaTallik COBPEMEHHOT'0 000pYyI0BaHUS U TIPUOOPO;

- OCHOBBI TIOCTAHOBKH  33/lad  HWCCJICJIOBAHHS, METOJABl OKCIIEPUMEHTAIBHOW  paboThl U
MIPEIOCTABJICHUS PE3YJIbTATOB HAyUYHBIX SKCTICPUMEHTOB;

- OCHOBBI CaMOCTOSITEJIbHOM  OpraHu3allid ¥  TPOBEJACHUS HAYYHBIX  HCCJICAOBAHMM C
HCITOJIb30BAaHMEM COBPEMEHHBIX METOJIOB aHAJIM3a MOYBEHHBIX U PACTUTEIIBHBIX 00Pa3IlOB.

VYMeTh:

- MpodeCCHOHAIBHO TOJIB30BaTHCS COBPEMEHHBIM 000PYI0BAaHUEM U TPUOOpaMHU;

- o0ocHOBaTh 3aJauydl  WCCICIOBAHWS, BHIOpATh METOABI  JIKCICPUMEHTAIILHOW  paboTHI,
UHTEPIPETUPOBATH U MPEJCTABUTE PE3YJIHTAThl HAYYHBIX SKCIICPUMEHTOB;

- CaMOCTOSITEIbHO OpraHu30BaTh W MPOBOAUTH HAyYHBIE HCCJICJAOBAHUS C HCIOJIb30BAHUEM
COBPEMEHHBIX METOJIOB aHAJIM3a TTIOYBEHHBIX M PACTUTEIHHBIX 00Pa3IIoB.

Bnanets:

- HaBBIKaMHU MPOQPECCUOHATILHON IKCIUTyaTaIllid COBPEMEHHOTO 000pyI0BaHUS ¥ TIPUOOPOB;

- HaBBIKAMU OOOCHOBAaHHMS 3a/la4 HCCIEIOBAHMSA, BBIOOpPa METONOB 3KCIIEPUMEHTAJIBHOH padoTHhI,
WHTEPIPETAUN U TIPEAOCTABICHUS PE3YJIbTATOB HAYYHBIX SKCIICPUMEHTOB;

- HaBBIKAMHM CaMOCTOSTEJIBHOM OpraHu3aldd U T[POBEACHUS HAYYHBIX HCCIIEIOBAaHUN C
HCITOJIb30BAaHMEM COBPEMEHHBIX METOJIOB aHAJIM3a MOYBEHHBIX U PACTUTEIIbLHBIX 00Pa3IloB.

Y4eOHOe TMMOCOOHME COCTaBIEHO B COOTBETCTBUM C pabodeld mporpamMMod  TUCITUTLIAHBI
«HCTpyMEHTaIbHBIE METOBI MCCIICIOBAaHUN» I O0ydYaroIIMXCs MO HampaBieHHio moarotoBku 35.04.04
«ArpoHOMHS» W Y4eOHOro IIaHa MO MAarucCTePCKOM MporpaMme «ATPOXUMHYECKHE OCHOBBI YIPABIICHUS
NMUTAaHUEM pAcTEHUH W IUIONOPOAMEM TIOYBBIY, «PecypcocOeperaromme TEXHOJIOTMH B  aJalTUBHO-
naamapTHOM 3emuenenun», «Celekiuss W CEMEHOBOJICTBO  CEIBCKOXO3SHUCTBEHHBIX KYJIBTYpP» U
«IKONOrMYeCKU 0€30MacHbIC TEXHOJIOTHH 3alTUThI PACTCHUI.

JIABOPATOPHBIE 3AHATUA

[TpaBwia TexHukH 0€30MaCHOCTH TIpH paboTe B JIaOOPATOPUN arpOXMMHUYECKOTO aHAIHM3a

[IpoTuBoOIOXapHBIE MEPHI

[IpyunHaMu  BO3HMKHOBEHHMS  TOXapa MOTyT  OBITh  HEHCIPABHOCTU:  AJIEKTPOMPOBOIKH,
HarpeBaTeNbHBIX  MPUOOPOB, Ta30BbIX I[UIAHTOB, KpPaHOB TIOJBOJA Tra3a, HECOOIIOJEHHE Mep
MPEIOCTOPOKHOCTH, HEyMeNloe OOpallleHHe C OTHEONMacHBIMH BellecTBaMH. [Ipu BBIOTHEHHH pPAabOT TO
HarpeBaHuIo U paboT C OrHEONACHBIMU BEIIECTBAMU 3aIPEIIAETCS:

— HCIOJb30BaTh HEUCIPABHBIE 3JIEKTPONPUOOPHI M MPHOOPHI, HECOOTBETCTBYIOIINE HAIPSIKCHUIO
CeTH;

— HCIIONIb30BAaHNUE HArpeBaTebHBIX MPHOOPOB Ha pabo4YMX MecTax O0e3 MOIKIAIKU TOJCTOrO JIUCTa
acbecTta WK APYToro TEIUION30JIALIMOHHOTO MaTepHana;

— OCTaBIIATHh BKJIIOUEHHBIMU 0€3 MPUCMOTpPA JNEKTPHUECKUE U ra30BbIe MPHUOOPHI;

— npu paboTe ¢ OrHEOMacHBIMHM BEIIECTBAMHM (CEpHBIN A(up, COUPT, OSH3UH U JAPYTHE) 3alperiacTcs
MOJIB30BATHCA TOpAIIMMU TOPCJIIKaMU BCCX BHIIOB. Bce Oorcpanuu, CBsA3aHHBIC C HArpeBaHuEM, CJICAYCT
MIPOU3BOIUTH HA BOASHOM WK APYTrod OaHE C MOTYIICHHON TOPETKOH.

B cnyuae ecnu Oyner HewasHHO pa30uTa OyTHUIb WJIM JIyrOW COCYJ] C OIHEONACHBIMHU BEIECTBAMU,
MpeKe YeM coOupaTh OCKOJIKU WJIM PA3JIUTYIO KHUJKOCTb, €€ HYXKHO 3achllnaTh meckoM. OCKONIKU CTeKa U
MIECOK, MPONUTAHHBIM >KUIKOCTBIO, COOMpAIOT NpU MOMOIIM (aHepbl (WIM JAEPEBSIHHOM JIOHATBhI).
3amnperiaercsi HPUMEHSATH JKeJIE3HYIO JIONATy, BEHUK WU ILETKY.

[Ipy BO3HMKHOBEHHMM IIOKapa CJleIyeT OYEHb OBICTPO YAAJIUTh U3 IOMEIIEHUS BCE TOprOYne
KHUJIKOCTH, KpPOME TOro, HaJ0 HpPEeIyCMOTpeTh, 4TOObI HaxoAsdluecs BOJM3M CTalbHbIE OAJUIOHBI HE
B30pBAIHCH OT pazorpesa. JlJis OTHETYIICHHs UCIOIB30BaTh BCE UMEIONIHecs moja pykoi cpeactsa (CO2 u3
OCTaJIbHBIX OaJJIOHOB, OTHETYIIMTEIH, JIUCTOBOM acOecT, BIaKHbIE TPSMNKUH) U OJHOBPEMEHHO BBI3BATh
MOXKapHYIO0 KOMaH/y.

MepBI MpEaAOCTOPOKKHOCTU TIPpHU pa60Te C BPpCAHBIMU U AOJOBUTBIMHA



BEIIIECTBAMH, KUCIIOTaMH, IIIEJI0YaMHU U TIPH O0PAIIEHUH CO CTEKIOM

B nabGopaTtopuu NpHUXOAWTCS WMETHh €0 C KHUCIOTaMH, IIEJIOYaMH, C COJISIMH, COJEpKaIluMHU
pTyTh, CBHHEI] M JAPYTMMH BEIIECTBaMH, BPEIHO JCHCTBYIOIIMMH Ha OpraHM3M 4YelloBeKa IIpHU HX
BIBIXaHUH, & TAKXKE MPH MOMATAaHUN Ha KOXKY WIH BHYTPb.

B nensax npexynpexneHus HecHacTHBIX CIydaeB HEOOXOANMO 3HATh:

1. PaboThl, cBsA3aHHBIE C BBHIAPUBAHHEM, yAAJCHHEM aMMHaKa, CKUTAHHEM HCIIBITHIBAEMbIX
BEILECTB (030JIEHHE), JOJKHBI IPOBOIUTHCS TOIBKO B BRITSHDKHOM IIKady MPH XOPOIIO JEHCTBYIOIIEH Tsre.

2. HanonHeHnue MUNETOK SITOBUTBIMU WM €IKUMH JKUIKOCTIMH HH B KOEM CIIydae HEb3s
IPOU3BOJUTH PTOM — CIIEAYET IPUMEHSTh TPYILY HIH OIOPETKY.

3. [Ipu pabore co memoyamMu, a TaKKe C SIOBUTHIMH BEIIECTBAMH (CyJieMa W JpPYyTHE)
HEJOMYCTUMO OpaTh KyCKH HWJIM MOPOLIOK TOJIBIMH, HE 3allUIICHHBIMH pyKamu. [y 3Toro HeoOXommumo
HIOJTB30BATHCS IIUIIAMH, TUHIIETOM HJTH COBOYKOM.

4. [Ipn cMemmBaHUM KUIKOCTEH, B3aMMO/ICHCTBHE KOTOPHIX BBI3BIBACT CHIBHOE Pa3orpeBaHuE,
HEOOXOMMO COOJIIOIaTh OCTOPOXKHOCTh, TaK KaK pacTBOP MOXKET 3aKWIIETh M pa3Opeirathcs. Hampumep,
IpU Pa3BEJCHUM KOHLECHTPUPOBAHHOW CEPHOH KHCIIOTHI CIIEAyeT MNPHINBAaTh KHUCIOTY B BOay (a He
HA000pOT) HEOONBITUMH MOPIHUAMHU U IOCTOSIHHO TIOMEIINBAs1, U30eras Ype3MepHOro HarpeBaHusl.

5. [Ipu ompeneneHny 3amaxa BEIIECTBAa HENB3sI MOAHOCUTH K HOCY COCYZ C BEIIECTBOM - €T0
CIIEZlyeT Jiep)KaTb Ha PACCTOSHHUM, HANPaBIssl K HOCY HEOONBIIOE KOJIMYECTBO MAPOB BEIIECTBA JIETKUM
JBMKCHUEM PYKH.

6. 3ampemiaeTcss BBUIMBATH SIIOBUTHIE BEIIECTBA B PAKOBHHY 0€3 NPEABAPUTEIBHOTO HUX
obe3BpexxuBaHus. Henb3s Takke BbUIMBAaTh KOHICHTPUPOBAHHBIC PACTBOPHI ILENIOYEH, XPOMOBYIO CMECh, a
TaKoKe JYPHO MaxXHYyIIUE BEHIECTBA, 0€3 MpeBapUTEIbHOIO UX CHIIBHOTO pa30aBiIeHHUS.

7. 3anperniaercs npu paboTe AepKaTh WIH BCTPSAXUBATh KOJIObI U IPYrHe CKISHKU C KUCIOTaMU
Y 1IeJI0YaMU BBIIIE WU HA YPOBHE TJ1a3.
8. UYroObl MpeloXpaHUTh PYKU OT MOPE30B, HAZO OCTOPOKHO OOpalaTbCsi CO CTEKJISHHBIMHU

npubopaMu M TOCYJOH. 3akpbIBaTh KOJObI MpoOkaMu He NpuMeHss Oonpmux ycunuid. [Ipu cOopke
MpHOOPOB MOJIB30BATHCS CTEKIISTHHBIMU TPYOKaMH € OIJIaBJICHHBIMU KOHIIAMHU.

9. PaboTate B arpoXxuMu4ecKkux JabopaTopusx HYXKHO B XajaraX, TaK Kak MOIMABIINE PEaKTHBBI
MOTYT 3arpsi3HUThH IJIaThe WU Pa3pyIIUTh TKaHb.

IlepBas moMoIIb TPU HECUACTHBIX CIydasx

1. [Tpu MexaHHUYECKOM paHEHUU HEOONbIINe paHbl Ae3UHGUIUPYIOT HEOOIBUIUM KOJTUYECTBOM
pacTBopa Homa ¥ 3aKpbIBAalOT OMHTOM. bonpiine paHbl HE TNPOMBIBAIOT, a TOJBKO 3a0WHTOBBIBAIOT
CTEpWJILHOM MapJield, BaTOl U OWHTOM, ITOCJI€ Yero MPUOETaloT K CPOUHON METUITMHCKON TTOMOIITH.

2. [Tpu oxorax mopakxeHHOE MeCTO 00padaThIBAaIOT JETIAHTEHOIOM. ECii MOSBUINCH BOJABIPH,
cileyeT NpUOEerHyTh K MEAMOMOLIH, IPUCTABIINE OCTATKU BEIIECTBA yIANIATh HEIIb34.
3. [Ipu momagaHuu KOHLUEHTPUPOBAHHOW KHUCIIOTBI Ha KOXY PYK WM JHUIA HEO00XOIUMO

IIPOMBITh TOPAXXEHHBIH YYacTOK KOXKM CHayajga BOJAOM, a 3areM ciIabbIM pacTBOPOM IHMTHEBOW COJIBI.
KoHlleHTpupOBaHHYIO II€J0Yb, TONABIIYI0 Ha KOXY, CMBIBAIOT BHAayaje CJIa0bIM pacTBOPOM YKCYCHOMU
KHCJIOTHI, @ 3aTEM BOJIOM, HAaKJIa/IbIBACTCS MOBSA3KA C Ma3bl0 OT 0’KOTOB.

4. [Tpu momagaHum KUCIIOT, IIeI0Yeil Yepe3 pOoTOBYIO MOJOCTh HEOOXOIUMO TOTYAC KE BBI3BATH
PBOTY — JIydllle BCEr0 MEXaHWYECKU WJIM NPUHHMMAs BHYTPb MBUIBHYIO IIEHY WM ropunyHyro Boay. Ilocne
Yero MocTpajaBlleMy AT aKTHBHPOBAHHBIA YToiib, MOJIOKO, B KpallHEM cily4yae - B OOJBIIOM KOJIUYECTBE
BOJLY.

S. IIpu orpasnenun razamu (CO, H2S), mapamu pacTBopuTens - MOCTpaJaBIIEro BBIBOAAT Ha
cBexui Bo3nyx. Henb3st momyckaTh, 4TOOBI UENOBEK 3aCHYJ, AJIS 3TOrO €ro JIMLO ONPBICKMBAIOT XOJOAHOM
BOJIOH, IIPH OCTAHOBKE JbIXaHMsI IPUMEHSIOT UCKYCCTBEHHOE JIbIXaHUE.

B naGoparopun arpoxuMMHU4ecKOro aHaju3a Ha BHJHOM MeCT€ JOJDKHA HAaXOAMTBHCS anTedka Mjs
OKa3aHUs IEPBOI MOMOLIH TOCTPAAABIINM.

1. AHAJIN3 [TOYBbI

1.1. IIpaBuna or6opa MOYBEHHBIX P00

B3siTre moYBeHHBIX 00pa3IoB B MOJIE U IOATOTOBKA MX K aHAIN3Y

B3situe mouBeHHBIX 00pa3lOB B TMOJIE€ — OYEHb OTBETCTBEHHAs 4YacTb palbOThl MO COCTABICHHIO
arpoXMMHUYECKHX KapTorpamMM. Eciam He 00ecrednTh MPaBHIBHOTO B3STHS OOpa3loB, TO IOCIEIYIOIINE
aHaJU3bl OYB OyIyT B 3HAUUTEIHHON Mepe 00eCIICHEHBI.



JlaHHBIE MAacCOBBIX aHAJM30B PACIPOCTPAHSAIOTCA Ha ONpeNeNieHHy Iuiomanb. [loatomy
MIOYBEHHBIM 00pa3en JOJKeH OBITh TUIHYEH JUISl BCEro MaxOTHOTO CIIOS XapaKTepU3yeMOW IUIOMAIN WIIH,
no KpaiHeill Mepe, mpeoOianaronieil ee 4acTh. YUWTHIBask HEOJHOPOIHOCTh TEPPUTOPUHU, NMPUHATH OpaTh
CMemaHHble 00pa3npl. X COCTaBIAIOT W3 «HUHIUBUAYAIBHBIX» Npo0, B3ATBIX B Pa3IUYHBIX TOUYKAX
XapaKTepu3yeMo IIIOMAIN.

[TouBennble 00pasubl OepyT B MpoaobkeHue 1,5-2 MecsiieB BECHOH (10 BHECEHMS YIOOpEHHMH H /10
1oceBa) U B mpojonkeHue 1,5-2 mecsieB oceHblo (cpasy ke mocie yOopku ypoxkas).

OOpasubl 1MoYB Ha MamHe O0epyT ¢ MIyOWHBI MaxoTHOro ciiost (00eraHO 0-20 cMm). M3 moamaxoTHBIX
TOPU30HTOB O0pa3Ilbl MOYB OEpyTCs Ha OpPOIIAEMBIX 3€MJIISIX, a TAaKK€ MPU CHIBHOM MeCTpPOTe MOYBEHHOTO
npodwist (0nM3Koe 3aneraHue KapOOHATOB, THIICA, PACTBOPUMBIX cOJied W T.1.). Ha monsx ¢ miiaHTakKHOM
BCITAIIKOW (HArpuMep, MOJ cajibl, BHHOTPAAHUKN) OepyT nBa (Tpu) oOpasma: Ha TiyouHy 15-25 cM u3 crios
CUCTeMaTHYeCKOW 00pabOTKH U BHEeCeHUs ynoopenuii u Ha rinyouny 20-40 u 40-70 cm.

KonnyectBo 00pa3iioB U3 MOAMAXOTHBIX TOPU3OHTOB HE JODKHO MpeBbImaTh 15% oT koimuecTBa
00pasIoB K3 MaXOTHOTO CIIOS, HHAYE 3TO CHIIBHO 3aMEUTUT COOp MOYBEHHBIX 00Pa3IIOB.

Ha nyrax wm macrOumax oOpasubl Oepyr Ha riayoumHy 15-116 cm., T.e. W3 cilos HauOOJbIICH
OMONIOTMUECKON aKTHBHOCTH, U HeOombIIoe KonnuecTBo 10-15 % — na rirybuny 20-40 cm.

Yacrtora B3STHS CMENIAHHBIX IIOYBEHHBIX OOpa3lloB B 3aBUCUMOCTH OT TIIOYBEHHBIX YCIIOBHMA
CIIeyIoIas:

1 KaTeropuss — OJWH CMelaHHbI oOpasenr Ha 1-30 ra Oepercss B CEIbCKOXO3SHCTBEHHBIX
palioHax JIECHOM 30HBI (JIEPHOBO-NIOJ30JIUCTBIE M MOA3OJUCTHIE IOYBBI), @ TAKXKE B JAPYTrUX paloHaX C
BOJIHUCTBIM CHJIBHO pacuJIEHEHHBIM penibedoM;

2 KaTeropysi — OJMH CMEIIAaHHbIN oOpa3ell Ha 3-6 ra ajs JIECOCTENHbIX U CTEHHBIX PAaliOHOB C
pacuiIeHEeHHBIM pesibeoM;
3 KaTeropyst — OJIMH CMELIaHHbIA 0oOpasel Ha 5-10 ra as CcTENHBIX U CyXOCTEIHBIX PaliOHOB C

PaBHUHHBIM WJIH c1a00pacuIeHEHHBIM pebeoM 1 OTHOOOPa3HBIM OYBEHHBIM MTOKPOBOM.

B ycnoBusx oporraeMoro 3emiienenusi CMeIaHHbIH oOpaser; OepyT ¢ rwiomaau 2-3 ra. B ropHbix
palioHax, TJe pa3Mep XO3SMCTBEHHBIX ITOJICH HEOONBIION M BEJIMKAa KOMIUIEKCHOCTh ITOYBBI, MOYBEHHBIN
oOpa3zert otouparoT ¢ miomraau 0,5-3 ra.

B macrosimee Bpems Hanbosee pacpOCTPaHEHO B3SATHE MPOO MO MApIIPYyTHOH JIMHUM, TPOXOJISIICH
nmo ocu ywactka. [Ipum orbope cMemaHHBIX OOpa3lOB OSTUM METOAOM, IO pa3dMBAIOTCS Ha
MPSIMOYTOJIbHUKH, y KOTOPBIX KOPOTKHE CTOPOHBI DPABHSIOTCS JUIMHE OHOM M3 CTOPOH AIIEMEHTapHOTrO
ydacTKa, a JQJMHHBIE — COOTBETCTBEHHO paBHbl KOPOTKMM rpaHuuaMm nons. Ilocpeaune xaxumoro
MPSIMOYTOJIbHUKA TPOKJIAIbIBACTCd MaplIpyTHas JHHHUS (XOA), B Hauajle M KOHIIE KOTOPOM CTaBATCS
IByXMepHbIe Belku. [lpu mmuae mMapmpyTtHoro xoxa 6omee 500 M CTaBATCS AONOTHUTEIHHO OJHA WIH J[BE
BEIIKU B CEPEIMHE YACTH XO/a.

B kxaxmoMm mnpsMOYyrolbHHKE MapUIpyTHAs JUHHS JEJIUTCS Ha YacTH, paBHBIE Ooyiee JITUHHOU
CTOPOHE AJIEMEHTapHOTO yuacTka (puc. 4.1.).
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Pucynok 1. — Cxema otO60pa cMemIaHHBIX TOYBEHHBIX 00PA3II0B 110 MaPIIPYTHBIM XOJaM:

0 - Bexu;

- TpPaHULbl NPSIMOYTOJIbHUKOB;

- MapUIPyTHBIE XOJIBI.

JlenenreM 4acTd MapUIpyTHOM JIMHUHM, PAaBHOM IO JJIMHE CTOPOHE 3JIEMEHTAapHOrO Yy4acTKa, Ha
YUCJIO WHANBUAYATBHBIX P00, M3 KOTOPBIX COCTAaBJISETCS OJMH CMEIIaHHBIM oOpasen (Hampumep, 20),
OTIpENIeTISICTCSl PACCTOSTHUE MEXKAY MyHKTaMH B3ATHS MPOO, T.€. TO PACCTOSHUE, PO KOTOpOE, HYKHO
CeNaTh «yKOI» OypoM.

Bce mnpoOwl, B3aThIE OypoM MO MapUIpyTHOH JHHUM B Tpeaeinax »dIIEMEHTapHOrO0 Y4YacTKa,



CCBITIAIOTCS B TOJOTHSHBIM MEIIOK M CHA0XAaKOTCS ITUKETKOW C HOMEPOM, COOTBETCTBYIOLIMM HOMEPOM
JNIEMEHTApHOro ydacTka Ha tuiane. [Ipum orGope oOpas3loB B JHEBHUKE JETAlOT 3alUCH O COCTOSHUHU
TIOCEBOB, OCOOCHHOCTSIX TTOYBEHHOT'O TTOKPOBA U T.JI.

[Tpu otGope 00pa3moOB MO MApUIPyTHBIM JIMHHUSIM CIeAyeT u30erath B3STHS MHIUBUAYAIBHBIX TPOO,
B MECTaX pPe3KO OTIMYAIONIMXCS MO0 MOYBEHHBIM CBOMCTBAM M YCJIOBHUSAM 3ayieranusi. CMeNIaHHbIA 00pa3elr
CJICAYyCT COCTaBJIATb M3 HWHAUBUIAYAJIBHBIX Hp06, B3ATBIX Ha Hpeo6ﬂa11a10meﬁ OYBEHHOU pasHOCTHU, HE
JIONyCKasi CMEIIMBaHUS C MpoOaMU TIOYB, HE WMCKOIIUX 3HAYMTEIBHOTO PACIpPOCTPAHCHHS Ha JIaHHOU
TUTOIIA/IH.

KoHTpons Haj mnpoBefcHHEM OTOOpa MOYBEHHBIX OOpPA3IOB OCYMIECTBISIETCS PYKOBOIUTEICM
ONEPAaTUBHOM TpyHNbl IyT€M MOBTOPHOTO OTOOpa TIOYBEHHBIX OOpa3lOB IO MAapIIPyTHBIM XOJaM
NOYBOBeIa-arpoxuMuka. OtoOpaHHbIe 00pa3ubl muUdpyroTcs. CpaBHEHHE pE3yJIbTaTOB aHaliM3a dSTHX
00pa3IoB C pe3ysibTaTaMH aHaM3a O0pa3lloB, OTOOPAHHBIX paHEe arpOXUMHUKOM, SIBISICTCS OCHOBHBIM
KPUTEPHUEM JIJISl OIICHKH KayeCTBa BBITOJHEHHUS 3TUX PAa0OT.

Kaxapiit cMmemaHHbld 00pasen; cHabKaeTcsl STHMKETKOW, Ha KOTOPOH yKa3bIBaeTCs: HOMEp oOpasia
(oOpa3ipl HyMEpyrOTCS B TOPSIKE OYEpPeqHOCTH B3sTHA — 1, 2, 3 W T.A.), TIOyOMHA B3ATHS ero (s
CMCHIAHHOI'O MUIICTCA «CM», OJId MHAWBUAYAJIBHOI'O - FJ'IY6I/IH3, B3ATUA GFO). 3arem YKa3bIBACTCA HA3BAHUC
KOJIX03a (COBX03a), CEBOOOOPOT M HOMED MOJIsI, C.-X. KyJIbTypa, JaTa B3ATH U (aMIIIUs B3SBIIETO 00pasell.

[TonroroBka 00pa3LoB K aHATH3Y

OOpa3ipl 1MOYBBL, OTOOpaHHbIE B TOJE€ WJIM B BEreTAlMOHHOM JIOMUKE, IPEIBAPUTEIBHO
NOJCYIIMBAIOT Ha BO3AyXe TMpU KOMHATHOM TemmepaType. XpaHEHHE ChIPbIX O00pa3lioB BeOeT K
3HAYUTENbHBIM W3MEHEHHSIM WX CBOMCTB M COCTaBa, OCOOCHHO B pe3yjibraTe (EpMEHTATHBHBIX U
MUKPOOHOJIOTHUECKUX TporieccoB. HampotuB, TemrepaTypHbIii IMEperpeB COMPOBOXKIAETCS H3MEHEHHUEM
MOJIBUYKHOCTH U PAaCTBOPUMOCTH MHOTUX COEIMHEHUM.

Ecnu o0pa3iioB MHOro, TO HPOBOAUTCS CylIKa B IKadax ¢ MNPUHYIUTENbHOM BEHTWISALUEH MpH
temneparype He Bbiiie 40 0C.

OO0pa3siubl perucTpupyoT B CIEUUATbHON BEIOMOCTH, B KOTOPOW YKa3bIBAIOT, KAKUE BU/bI aHATU30B
OyAyT BBITIOJIHATHCS.

OmnpeneneHre HUTPATOB, HUTPUTOB, TMOTJIOUIEHHOIO aMMOHHMS, BOJOPACTBOPUMBIX (OpM Kaus,
¢dochopa ¥ T.I. IPOBOAUTCS B JACHBb B3SATHA OOpA3LOB MPU MX E€CTECTBEHHOM BIAXKHOCTH. BiakHylo MOYBY
MPOCEUBAIOT 4Yepe3 CHUTO ¢ JAuaMeTpoM oTBepcTuid 3 MM. OcTanbHble ONpPENeNeHUs MPOBOIATCS B
BO3JIyIIHO-CYXUX O00Opa3lax.

HeoOxoauMo MOMHUTH, YTO OMIMOKa MPECTaBUTEIHLHOCTH OOpaslia BO3pAacTaeT ¢ POCTOM pa3Mmepa
YacTUI[ U C YMEHBIIEHHEM MacChl HaBeCKH. BpICOKas CTerneHb HM3MENIbUYeHHUs IMOYBBI Tpedyercs, Korna
aHalM3MpyeMas HaBecka mana. Hampumep, rymyc ompenesisioT B HaBeCcKaX, Macca KOTOPBIX COCTaBIISET
JEeCAThIE AONM rpamMma. JTO CBSA3aHO C YCIOBHUSAMHM INPOBEJIEHUS aHanM3a. B To ke BpeMs uid omnpeesieHus
OOMEHHON M THUIPOJIUTUYECKONW KHCIOTHOCTH HCHOJB3YIOT HAaBECKH, Macca KOTOPBIX COCTaBISIET NECATKU
rpammoB. [losTroMy mpu ompeneneHHH IyMyca aHAJUTUYECKYI0 MOYBEHHYIO MpOOYy MPUHATO H3MeENbyaTb
TakuM oOpa3oM , 4YTOObI auaMeTp dYacTui He mpesbiman 0,25 MM. A pa3Mep TOUYBEHHBIX YacTHI[ B
aHAJTUTUYECKON MpoOe Ui OnpeAeseHUs KUCIOTHOCTH MOXKET ObITh OONBIIMM, HO HE JOJDKEH INPEBBIIIATH
1 -2 mm.

[Ipexne 4YeM NPUCTYNHTh K HU3MENBUYCHHMIO CYyXOW IOYBBI, M3 cpenHeil jgabopaTopHOW MpoObI
oTOuparoT mpoOy TMOUBBI IS OMpeseeHus yriepoga W azora. OOpaszell MoYBbl pacCTUIAIOT Ha Oymare
POBHBIM CJI0€M TOMIMHON 5 MM. KpynHble yacTuipl u3MenbyuaroT. 3aTeM JAEIAT Ha KBaJIpaTbl CO CTOPOHOM
3 — 4 cm. U3 kaxkzaoro kBajapaTa Ha BCIO IIIyOMHY CJOs LIMarejaeM OTOMpAIOT HeOOJbIIKME KOIMYeCcTBa
MOYBBl M TOMEUIAIOT B OTAEIbHBIN MakeT M3 KaJbKu. Macca 3Toil mpoObl noikHa ObITh He MeHee 10 T.
3areM K3 OTOOpaHHOW MPOOBI MOUBHI YAAJISIOT KOPHU U Pa3IMYHble OPraHUYECKUEe OCTAaTKH — UX OTOMpPAroT
MUHIIETOM, IPOCMAaTpUBasi MOYBY 4Yepe3 YBEIMUYHUTENbHOM cTekino. Hambomee menkue 4YacTHIbI OpraHUKU
MOXXHO YJaJuTh TMPU TOMOINM CTEKJISHHONW WJIM >00HUTOBOM TMAJOYKH, HATEPTOM KYCKOM IIEPCTSIHOU
TKaHU. HannekTpu3oBaHHON MNagoyKoOM NPOBOAAT HAa PACCTOSIHUM HECKOJIBKMX CAHTHUMETPOB OT CJOs
nouBbl. [Ipy 3TOM Menkue opraHMdeckue OCTaTKU MPUIMNAIOT K HeW M yJausioTcs u3 mouBbl. [lamouky
HEJIb3s1 MOJHOCUTh OYeHb OJIM3KO K IOYBE, TaK KaK IPH ITOM K HEll MOTYT PUCTATh YAaCTULIBI TOYBBI.

3aTeM IMOYBY M3MEJBYAIOT M IIPOCEUBAIOT Yepe3 CUTO ¢ auameTpom ortBepctuit 0,25 mm. Onepanuro
M3MeNTbUEHHS TPOBOJIAT 10 TEX IOp, ITOKa BeCh 00pa3el] He MPOMIEeT Yepe3 CHUTO.

[TonroroBneHHbI TakMM 00pa3oM oOpaszel] XpaHSAT [0 MPOBEIEHHUS aHalIM3a B IaKeTHKaX U3
KaJIbKHU.



OcraBuryrocss 4acTh CyXOoro obOpaslia H3MeNbyaroT Ha IOYBEHHOW MEJbHMIE WJIHM pPacTHpAlT B
¢dapdopoBoil CTynKke NECTUKOM C pPE3MHOBBIM HAKOHEYHHKOM. PacTepThlii W TpoCymIeHHBIH 0Opa3zel
IPOIYCKAaIOT 4epe3 CUTO C AuameTpoM oreepctuil 1 — 2 mm. Pactupanue u npocenBaHue MPOBOJAT IO TeX
Top, MOKa BECh B3ATHIM 00paser] He mpoieT yepe3 cuto. Jlomyckaercss oTOpOC TONBKO OOJIOMKOB KaMHEH,
KPYIHBIX KOpPHEH M MHOPOAHBIX BKIOUEHMH. OOpas3lbl XpaHATCS B 3aKpPbITBIX Kpa(TOBBIX MakeTax B
TIOMEIIEHHUH, TJI€ OTCYTCTBYIOT XUMHUYECKHE PEAKTHUBHI.

HaBecky nouBsl as aHanu3a OepyT METOIOM «cpeaHed mpoOb». s 3Toro mpocesHHbINH oOpaszery
pacchinaroT TOHKUM cioeMm (okono 0,5 c¢M) Ha nucte Oymaru B BHJE KBajpaTa U JEISAT €ro ILNNaTesIeM
OTOMpAIOT YacTh 0OpasIa.

1.2. Onpenenenue coaepkaHusi 0OMEHHOro Kajius B mouBe B 1 %-HOW yrieaMMOHUHHOW BBITSKKE C
3aBepIleHNeM Ha IIaMeHHOM (oromeTpe 1o Metoay b.I1. Mauuruna B monudukamun [IUHAO

3nayenne aHanmmuza. O cTerneHu 00ECTeYeHHOCTH MOY BBl AJIEMEHTOM CYJIST IO COACP)KaHUIO B HEH
atTux Qopm sneMenta. OOMEHHBIH KalUi M3BJIEKAIOT U3 TMOYBBI COJEBBIMHU BBITSXKKAMHU, BBITECHSS KaJud
MOHOM aMMOHHUs. B yrieaMMOHHWITHYIO BBITSDKKY I€PEXOJIST U BOJOPACTBOPHMBIC  COCIMHCHUS.
[TockonbKy BOAOPACTBOPUMBIX COEIMHEHUHN Kallis B MOYBE Majio — OHHM OOJBIIOr0 3HAUYEHUS B IMUTAHUU
pacTeHUI HE UMEIOT.

[Mpunuun wmetoma. MeToJ OCHOBaH Ha HM3MEPEHMHM HWHTCHCUBHOCTH W3JIyYEHUS DIIEMEHTOB B
wiameHn. Kanuii B BBITSOKKAX OMPEACIISIOT TUIAMEHHO-(DOTOMETPUIECKUM METOIOM.

Xon anamm3a. Kanmii ompenensioT Ha IJIaMEHHOM (OTOMETpe, HEMOCPEICTBEHHO pPACIbUIAS
BBITSDKKH U3 TT0YB B I1amsi. MIcronb3yroT cBeToOQUIbTp, IPOMyCKAOIINNA aHATUTHICCKUE THHUN KAJIHS.

['oroBuUM 00pa3loBblii pacTBOp [UIsl OOpENeIeHUs OOMEHHOrO Kajlusi B IIOYBE C IOMOIIbIO
mw1aMeHHoro ¢oromerpa: Oepem 8 komd Ha 250 M U MOMeIIaeM yKa3aHHbBIE B TaOIHIle 0OBEMbI MATOUYHOTO
pactBopa. OOBEMBI PACTBOPOB JOBOJAT 10 METKH SKCTPArUPYIOLUIUM PacTBOPOM (pacTBOp YIJIEKUCIIOTO
amMoHus 1%)

XapakTEepUCTUKHU pacTBOpa Homep pactBopa cpaBHeHUs
1 2 3 4 5 6 7 8
O6beM pactBopa 0 1,0 2,0 3,0 5,0 7,5 10 15

OOpa3noBble pPacTBOPHl AHANM3UPYIOT HA IIAMEHHOM (OTOMETpE M MO IOIYYEeHHBIM JTaHHBIM
CTPOSAT KaJIMOPOBOUHBIN TpaduK.
ConeprkaHne Kanus BBIYHUCIAIOT 10 (opmyoe:
a x B x 1000
K=

¢ x1000

rae: K — coneprkaHue MoJABMYKHOTO Kausl B TOYBE, MI/KT;

a — koHueHTpanusa K20 B 1 11 BRITSKKY 10 KaTHOpOBOYHOMY rpaduKy;

B — OOIIMI 00BEM BBITSHKKH, MIT;

1000 — s mepecyera Ha 1 KT MOUBBI;

C — HaBECKa I0YBHI, T;

1000 — ko3¢ ¢uIHeHT nepecyera KOHIEHTpauy Ha 1 ML

[loxBeneHne WTOTOB 3aHATHS: CpaBHHMBAs IONYyYEHHbIE B arpOXMMHYECKOM aHAINW3€ JaHHBIE C
IPYNIIUPOBKON TOYB, ONpeaessieTcsi OOeCIeYeHHOCTh IMOYBbI OOMEHHBIM KaJlMEM M PACCUUTHIBACTCS €ro
KoiuiecTBo (Kr) Ha 1 rexrape (Tadu. 1).

Tabmuma 1 - I'pynnupoBka MoYB MO COAECPKAHUIO OOMEHHOTO KaJIHst
Knace OGecneuennocts Conepxanne K20, Mr/kr

1 OYCHb HU3Kas Mmenee 100
2 Huszkas 101-200

3 cpennsis 201-300

4 TOBBIIIIEHHAS 301-400

5 BBICOKas 401-600

6 OueHb BbIcOKass Oonee 600
PeakTusBer:

-pacTBOp yriaekuciaoro ammonus konueHtpauuu 10 r/mm3 ¢ pH 9,0.



-00pasioBeie  pactBopsl K20

JlJiss HACTPOWKHM W KaTUOPOBKM TUTAMEHHOTO (DOTOMETpa TOTOBST CEPUI0 PACTBOPOB CPABHCHHS: B
MepHble Koi0bl Ha 250 cM3 momemaroT yka3zaHHbIe B TaOnuile 00BEMBI PAcTBOpPA, MPUTOTOBIEHHOIO IO
nyHKTy. OOBEMBI paCTBOPOB JOBOJISAT A0 METKH SKCTPArUPYIOLIUM PACTBOPOM.

PactBOphsI cpaBHEHUS XpaHAT He Oonee 15 nHE.

XapakTepuCTHKa pacTBOpa Homep pactBopa cpaBHEHUS

1 2 3 4 5 6 7 8

O6wvem pactBopa, MIPUTOTOBJIIEHHOT'O o MYHKTY 2,
cm3 0 1,0 2,0 3,0 5,0 7,5 10,0 15,0

Konuentpammms K20 B pactBopax cpaBHeHus, T1/mm3 0 0,002 0,004 0,006

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

MaccoBas JIOJIS K20 B IOYBe, MUTH-
1 0 40 80 120 200 300 400 600

[Tnamennsbrit hporometp [TDA-378: ycTpoiCTBO M IPUHITUTT PAOOTHI

[Mpunnun merona. JlaHHbIM MeTOA aHalM3a OCHOBAaH HAa W3MEPEHMM WHTEHCUBHOCTH H3JIy4YEHUS
JJIEMEHTOB B IUIaMEHU. AHAJIM3UPYEMbIH PAacTBOP PACHbUISIIOT MYJIbBEPU3ATOPOM U OOpPa3yIOUIUHCS TyMaH
BBOASAT B IUIaMsi TOpenku mpubopa — mmuamMeHHoro ¢oromerpa. B minameHw cHadaia TPOHCXOIUT
MOTJIOIIEHUE DHEPrUM aTOMaMM, a 3aTe€M BBIJECJIICHWE SHEPruu B BUJAE JIy4el C OIpeneieHHON TMHON
BONHBL. Tak Kak Temmeparypa IUIaMEHHM HEBBICOKA, TO MOJYYalOIIMECs CIEKTPbl CPaBHUTEIBHO MPOCTHI:
U3IYyYEHHUSI COCTOST M3 HEMHOTMX CIEKTPAJbHBIX JIMHUKA C XapaKTepHOM IJIs KaKJIOro JJIEMEHTa JTMHOMN
BoHBL. OJHY U3 JTUX JIMHUH BBIICISIOT WHTEP(PEPEHIIMOHHBIM CBETOPWIBTPOM, HANPABISAIOT €€ Ha
(hoTod7IeMEHT U, WU3MEpPUB CUJIYy TOKA TaJbBAaHOMETPOM, OIPEAESIOT MHTEHCUBHOCTh H3iMydeHus. llpu
COOJIIO/ICHUH ONPE/ICTICHHBIX YCIOBUM OHA MPOMOPIIMOHATbHA KOHIIEHTPAIIMHU BEIIECTBA B PACTBOPE.

Hauano paboTsl.

-Bxamounts mpubop.

-OTKpBITh PEryJsTOp Ta3a, MOBEPHYB €ro Ha YeTBEPTh MPOTUB YAaCOBOM CTPEIKH.

-OTKpBITh PETYNISATOp BO3AyXa, €ro JaBlIGHHWE JOJDKHO NpPEBBICUTH 7 psi. JloBeawte maBieHue
Bo3xyxa 110 10 psi.

-3aroputTcss KpacHbIM Ta30BBIA JUON, M 3yMMEpP IMOJACT CUTHAJN, 3aMOJ4aB 4Yepe3 3 CEeKyHJbL.
ABTOMaTHYECKH MIPOU30MIET BO3TOPAHUE U 3aTOPUTCS JKEIIThIN JUOI.

Pucynok 2. [Tnamennsiit porometp I[TDA-378

-IloBepHYyTh perynsiTop raza TakK, 4YTOOBl TIONYYUTh POBHOE IUIaMsi C TOIXYObIM KOHYHUKOM
npuom3uTenbHO 8-10 MM BbicoToi. [logoxkauTe okono 20 MuHYT 1is crabuinu3anuu TiameHu. [lepuon B
20 MUHYT MOXET 3aBHCETh OT COCTOSHHS OKpy’Karomied cpenpl. Kak TONbKO Tutamsi cTabuIu3upyercsi, OHO
OyzeT ropeTh 10 BBIKIIOUEHHWs, TOBTOPHAs CTaOWIM3alnMs HE HYyXKHA. B cilydae BBIKIIOUCHHS THTAHUS
1ojiaua ra3a aBTOMaTHYECKU IpeKpaTUTcs. B 3ToM cilyyae MOBTOPUTH BCE BBILLICOMUCAHHBIC MPOLIETYPHI.

Crnenyromnye HaAMUCH TI0 OYE€PEIU MOSBISIOTCS Ha AUCIUICE MPU Havdaye padoThI:

DKpaH MOJEH * TIDA-378 *

[Inamenubiii @otomeTp

OKpaH BepcUH

[Iporpammuoro obecrnedeHust Bepcus x.x

Month yyyy

DKpaH Hayaja paboTsl ITpoBepka....
[Toxanyiicta mogoxaure. ...

BbIBOP ®YHKIHWUW. Dkpan ¢yHKIUM TOKAa3bIBAETCS TOCJIE 3aBEPIICHHMs] TIpollecca Hadaja
paboThI.

Okpan ¢yukuuu 1. Urenue 2. Kanubposka

3. I[Ipocmotp 4. Ileuatp

AKTHBHBIE KIaBUImM: <1-4>

BBIBOP TPEBYEMOU OVHKIWN. MHcnonb3oBaTh akTUBHBIE KHONKKW 1-4 st BbIOOpa
Tpebyemoit pyHknuu. Ha qucriee mosBUTCS COOTBETCTBYIOIIASI KAPTHHKA.

PABOTA C @YHKHI/IEI}'I KAJIMBPOBKM. Tlepen ucmonb3oBaHueM 3TON (YHKIUH TSI CO3MAHUS



KPHUBOH KaJIMOPOBKHM HEOOXOIUMO YCTAHOBUTH CIIEAYIOIINE TapaMeTphl:

a. PexxumM, T11e 3a1aHBI BETMYMHBI KOHIIEHTPAUU U K03 GUIeHT pactsoperus (1).

b. DaemeHThI i1 KaTMOpPOBKH (2).

c. Tun xpusoii (3).

d. KomuuectBo cranmaproB (3.1 nmm 3.2).

e. HucneHHast KOHIEHTpAIUsl CTaHIapToB (4).

ITocne BbIOOpa QYHKIMU HOSABISIETCS SKPAH PEeXUMa KaaTuOpPOBKU

DKpaH pexxumMa KauOpOBKU

Bri6epute ciocod n3mepeHus

1.GEN. 2.SERUM 3.URINE

AKTHBHBIE KIaBumu: <1-3>

<ESC> nuis Bo3Bpara K 3kpaHy (pyHKIUH

1. BBIOP TPEBYEMOI'O PEXXUMA KAJIMBPOBKH.

Hcnonp3yiiTe axkTHBHBIE KHONKM <I1-3> nns BeiOOpa TpebOyemoro pexuma. [losButcs 53kpaH
3JIEMEHTOB KaJIMOPOBKH.

DKpaH 3JIEMEHTOB KaJHOPOBKU

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

AxTHBHBIE KnaBumu: <1 to 4>

<ESC> mis1 BO3BpaTa K 3KpaHy pekuMa KaluOpOBKH

2. BBIBOP DJIEMEHTOB VIS KAJIMBPOBKU.

Vcnonb30BaTh aKTHBHBIE KHONKHU <1-4> 117151 BBIOOpaA TpeOyeMBIX SJIEMEHTOB ISl KaJTHOPOBKH.

OtMeTKa OyzAeT yKa3blBaTh Ha BBIOOP.

Haxats <ENTER> nans noarBepkaeHust BbiOopa snemeHta. llosBuTcs dKkpaH onuuid BbiOOpa
KPUBOM.

OKpaH onuuii BEIOOpa KPUBOM

* Kpuas *

1.CermenTtHas 2. KBagpatuuynas

AXTHBHBIC KIaBuIM: <1, 2>

<ESC> nn1s1 Bo3BpaTa K 3KpaHy 3JIE€MEHTOB KaJIHMOPOBKU

3. BbIBOP TPEBYEMOM OITIY KPUBOM KAJIMBPOBKH.

Vcnonb3oBaTh akTUBHBIE KiIaBUIIM <1,2> mis BbiOOpa TpeOyemoit omuuu. IlosBisiercss skpaH BBoJa
HoMepa ctaHaaptoB 3.1 unu 3.2.

3.1. Haxare <1> mua BbIOOpa CEerMeHTHOH KpuBOW KamuOpoBku. OTOOpa3uTCs SKpaH HOMeEpa
CTaHJapTU3anuu - 1.

OKpaH HOMepa CTaHJapTu3auuu - 1

BBenure Homepa cTaHIapTOB

(min: 2 max:20): 2

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

<ESC> to CURVE FIT OPTION SCREEN

Haxate <ENTER> nns moarBepkaeHusi BbiOOpa wim Haxkath <ESC> misi oTMeHbl BbIOOpa WU
UCIOJIBb30BaTh HU(POBBIE KIABUIIHN <#> /17151 BBIOOpAa HOMEPOB CTaHIapTOB.

ITocne ycTaHOBKM HOMEPOB CTaHAAPTOB IOSABIISIETCS SKPaH KOHLIEHTPALMKM CTaHIapTOB.

3.2. Haxarp <2> qus BbIOOpa KBaJpaTU4YHOM KpuBOW KanuOpoBku. [losBUTCS 5KpaH HOMepa
CTaHJIapTU3aluu - 2.

OKpaH HOMepa CTaHJapTU3aLuu - 2

BBenure Homepa cTaHIapTOB

(min: 3 max:20): 3

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

<ESC> nns1 BO3BpaTa K 3KpaHy OINUUN KpUBOU

Haxarp <ENTER> nns noarBepkneHuss BBoAa Wik Haxatb <ESC> nmg oTMeHbl BBOJA WU
WCIIOJB30BaTh HU(PPOBBIE KIABUIIN <#> JIJIs1 yCTAaHOBKH HOMEPOB CTAH/IapPTOB.

[Tocne ycTaHOBKM HOMEPOB CTaHIAPTOB MOSIBJISIETCS SKpaH KOHLIEHTPALIUU CTaHIapTOB.

4. BBO/] BEJIMYMHbBI KOHLIEHTPALIM CTAH/IAPTOB.

DKpaH KOHIIEHTpallM1 CTaHJapTOB

[STD-##] NaK



Li Ca

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

<ESC> nn1s1 Bo3BpaTa K SKpaHaM HOMEPOB CTaH/IApTOB

Hcnonp3oBaTh 1U(POBEIE KIABUIIHA <#> ISl BBOJIA BETMUMHBI KOHIIEHTPAI[UU CTaHIapTOB.

Haxxats <ENTER> nys noaTtBepxkaeHus win Haxkatb <ESC> 111 oTMEHBI BBOJIa TAHHBIX.

DOKpaH KOHIIEHTpAIllMu CTaHIapTOB IMOSBISETCS MHOro pa3 mnocie omnepauuid 3.1 wmm 3.2 s
NOJATBEPKACHUS BBOJA KOHLEHTpalMil s Bcex craHiaptoB. [locie BBOJa BENWYMH KOHUEHTPALMM AJis
BCEX CTaHIApTOB TMOSABIISIETCS ASKpaH TMOATBEPXKICHUS CTaHAAPTOB, T€ MOXXHO HW3MEHUTH BBEIACHHBIC
JTaHHBIE B CIIy4ae HEOOXOAUMOCTH.

DKpaH MOATBEPKICHUS CTaHAAPTOB.

Bynere nu Bbl IpOBEPSITH BBEICHHBIE

Konnentpammu? </la/ Her>

AxTuBHbIe knaBumm: <YES>, <NO>

Omnuus <J[a>. BHOBb MOSBISIETCS 3KpaH KOHIICHTPALUNA CTaH/IapTOB.

OKpaH KOHILICHTPALlUU CTAH/IapTOB

XXxxx=BBejieHHasi KOHIIEHTPALIHs

[STD-##] Na xxxxx K xxxxx

Li xxxxx Ca XXXxX

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

<ESC> nns1 Bo3BpaTa K 3KpaHaM HOMEPOB CTaHJIapTOB

Haxarp <ENTER> nna noarBepkiaeHuss BBoja wid Haxath <ESO mjisi oTMEHBI BBOAA WM
WCIIONB30BaTh MU(POBBIC KIABUIIM <#> I BBOAA KOHIICHTPAIUI CTaHIapTOB

Omuusa <Her>. B cimydae BbIOOpa CErMEHTAIbHOW KPWUBOW TMOSBISETCS CISAYIOIIMH 3KpaH BBOAA
BTOpPOT'0 OTHOCUTENIBHOTO CTaHAapTa, TPEOyeMOro BO BpeMs CTaHJapTU3AIINN:

Your Mid Range Ref?

Enter Std. No

Hcnonp3oBaTh 1uGpoBbie KIaBUIIN <#> Ui BBOJA TpeOYyeMbIX CTaHAapTOB.

Haxate <ESC> nns ormensl BBoAa win Haxate <ENTER> nns moarBepxaeHUss BBOJA - Bbl
nepenieTe K MyHKTy 5.

B ciydae kBagpaTU4HON KpUBOMW BBI Cpa3y MEPENICTE K IIYHKTY S.

Uror: Bo Bpemsi myHKTOB 1-4 BBl yCTaHOBWJIM TIapaMeTpbl, HEOOXOMUMBIE I CO3JaHUs KPUBOM
KaJTMOpOBKHU M MEepeneTe K IUKITy U3MEPEHHUs 5.

5. [IUKJI UI3SMEPEHUI TTPU CO3JIAHMM KPUBOJIMHEMHOW KAJIMBPOBKU.

[ukn wu3MepeHuil CBsI3aH C H3MEPEHUSIMU HMHTEHCUBHOCTH SMUCCHM YHUCTBIX M CTaHJAPTHBIX
pacTBopoB. TOYHOCTH CTaHAAPTOB BIUSET HA TOYHOCTH aHaIM3a MpoO.

[TosiBnsitOTCSL 5KpaHbl, COOTBETCTBYIOUIME YKUCTOMY M3MEPEHHUIO W OINEpaldd YUCTKA B TMOPSJIKE,
HEOOXOAMMOM JJIS IIUKJIa U3MEPEHUH.

[Iponecc uncToro nu3mepeHus

DKpaH 4MCTOro U3MEPEHUS

[Tomaua yucToii mpoObI

<ENT>

AxTuBHbIe KnaBumun: <ENTER>

<ESO> nns nmepexoja K 3kpaHy MEHIO npoo

3arpy3uth unucThIii pacTBOp ¥ HaxxaTh <ENTER>. Iloka npuGop u3mepsieT HHTEHCUBHOCTh IMHUCCHHU
YHCTOTO PacTBOpPA JIsl BBIOPAHHBIX AIIEMEHTOB, TOPUT dKPaH OXKHUIAHUS.

DKpaH OXXUJAaHUs

El = u3mepsiemblii 371eMEHT

[Toxanyiicta, mogoxxauTe......

Yrenwue ........ El

W3mepenue 3aHMMaeT NPUOIU3UTENBHO (5 CEK/37eMEHT + 7) CeKyH.

ITocne 3Toro nepenauTe K Npoueaype OYUCTKA

[Tpouenypa OYMCTKM BaXKHA JUIsl TOrO, YTOOBI BBIMBITH OCTaTKMU MOCIETHEH MpoOBl U3 paclbUINTENs
W CMECUTEIBHOM KaMephl, 4YTOOBl H30€XKaTh 3arps3HEHUs cienyiomed npoOsl. Bcemen 3a  mro0bM
M3MEPEHNEM UHTEHCHBHOCTH SMHCCHUU OTOOpaXKkaeTcs SKpaH OUYHUCTKH.



DKpaH O4YUCTKU

ITomaya TUCTUINIMPOBAHHOW BOJBI

Ounctka! <ENT>

AxtupHbIe KinaBumn: <ENTER>

[Tocne 3aBeplieHHsT YHMCTOTO M3MEPEHHUs TOSABISETCS OJKpaH 3arpy3Kd CTaHAApTOB [UJIs Hayana
CTaHJIAPTHOTO U3MEPEHUS U 3KPaH OINEPAIIMHA OUYUCTKH B TIOPSIKE, HEOOXOIMMOM IS ITUKJIa H3MEPECHUH.

DKpaH 3arpy3KH CTaHAapTOB

3arpy3uth cTaHjgapT: #

pactBop <ENT>

AxtuBHble knaBumu: <ENTER>, <ESC>

<ESC> a1ns Bo3BpaTa K 3KpaHy MoJa4ud YUCTOrO pacTBopa

3arpy3utb cTaHgapTHeIi pactBop ¥ Haxkmutre <ENTER>. Dkpan oxupanus OyJIeT ropeTb BO BpeMs
U3MEpEeHHs] HMHTEHCHUBHOCTU pacTBOpa CTaHIapTa [Uisl BBIOPAaHHOrO »3JeMeHTa. l3mepeHue 3aHHMaeT
NpUOTU3UTENFHO 5 cek/a1MeMeHT + 7 cekyHI. UucTka JOo/KHAa MPOBOAUTHCS TaK, KaK OMMCAHO B KpaHax
MEHIO OYMCTKM, WAYHIMX 32 HW3MEpPEHHEM HHTEHCHBHOCTH SMHUCCUU. BBl BepHeTech Ha 3KpaH 3arpys3Kku
CTaHIApPTOB s cieayroulero usMepeHus. Tak OyneT mNpoAokaThCs A0 KOHLA M3MEPEHUM Bcex
CTaHJIapPTOB.

Benen 3a okoHuaHumeM HM3MEpEeHUM BCEX CTaHAAPTOB MOSBISAECTCA 3KpaH COXpAHEHUS KPUBOWU st
COXpaHEHUS CO3/IaHHOW KPUBOM.

DKpaH COXpaHEHUs! KpUBOU

CoxpaHuTh JaHHYIO KPUBYIO?

<[la/ Her>

AxTtuBHBIC KiIaBumu: <Jla>, <Her>

Onmus <Her>. llosBrsieTcss dKpaH TPOBEPKH KaTHOPOBKH, TJe MOXHO pacredataTh TaOIHIly
MIPOBEPKHU KaTMOPOBKH JIJIs1 MPOBEPKH KPUBOH.

DKpaH MPOBEPKU KATHOPOBKU

Pacrnieyarats Bamry Tabnuiry

IIPOBEPKHU KaIMOpPOBKHU?

AxTtuBHBIC KiIaBumu: <Jla>, <Her>

Omnmus <Het> - mepeBoJl Ha SKpPaH MEHIO MPOO U MpUOOp TOTOB K aHAIIU3Y TPOO.

6. [IPOUECC U3MEPEHUN A [TPOBBI.

Bcrnen 3a BeIMONTHEHUEM CTaHIAPTHU3AIMH TIEPEHINTE B SKpaH MEHIO TIPOOEI.

DKpaH MEHIO MPOOBI

1. SAMPLES 2. RAPID 3. VIEW

4. PRINT 5. NORM 6. SAVE

AxTuBHBIC KnaBuiu: <#>, <ESC> njs BeIxoma

Haxatp <2> myist BeIOOpa MPOJOIKUTEIBHOIO W3MepeHusi mpoObl. OToOpakaeTcss 3KpaH OBICTPOM
o1a4yu mpoo.

DKpaH ObICTPOi Toaun Mpood

[Tomava mpoOsr!!

<ENT>

AxtuBHble kinapumu: <ENT>

<ESC> nns Bo3Bparta K 3KpaHy MEHIO Ipod

3arpy3uTh pactBop mpoOsl M HaxaTh <ENTER>. Iloka mpubop u3MepsieT MHTEHCHUBHOCTb 3MHCCUU
pacTBopa npoOkb! I BHIOPAHHBIX 3JIEMEHTOB, TOPUT SKPaH OKUIAHUS.

W3mepenue 3aHMMaeT NPUOIU3UTEIBHO (5CEK/3MeMeHT + 7) CeKyH/I.

Konnentpamuss u3smepsiemMold 1poObl OOHOBISETCS H  IOKa3bIBa€TCSl Ha OKpaHe OBICTPOro
IIPOCMOTpA.

DKpaH OBICTPOTO MPOCMOTpa

uuu = eAMHMIIA; XXXX = KOHIIEHTpaIUs

Conc uuu Na xxxx K xxxx

Lixxxx Ca xxxx

<ESC> nns BO3Bpata K 3KpaHy MEHIO Ipo0

1.3. OHpC,[[CHCHI/IC MakKpoO U MUKPOSJICMCHTOB B PACTCHUAX aTOMHO-a600p6HI/IOHHLIM METOAOM



Meton atomHo-abcopOrmonHon crnektpodoTtomerpun (AAC) ocHOBaH Ha SIBIEHWU CEJIEKTHBHOTO
norjouieHuss  (abcopOIMU) PpPE30HAHCHOTO HM3JIYYCHHS ONpEeAeNiieMOro JJIeMEHTa AaTOMHBIM — TapoM
UCCIIeTyeMOro BetiecTBa. [I[puHIUN MeTo1a WILTIOCTPUPYET PUCYHOK 3.

[IpeBpanienne aHanu3upyeMoil MpoObl U3 KUAKOTO (WJIM TBEPAOr0) COCTOSHUS B aTOMHBIM Map
IpOUCXOIUT B artoMuzarope. [lap BBOOUTCS B aHATUTHUECKYIO 30HY aTOMH3ATOpa, MPOCBEYUBAEMYIO
VCTOYHHKOM U3TyUEHUS C TUHEHYATHIM CIIEKTPOM U3y94aeMOro JIEMEHTA.

Pucynok 3. [IpuHnimnuanbHas cxema aToMHO-a0COpOIIMOHHOTO crieKTpodoToMeTpa:

]l - HCTOYHMK pE30HAHCHOTO WU3IYyYEHMs; 2 — aToMu3arop; 3 - aHaJIuTh4YecKas vama; 4 —
MOHOXpOMATOp; 1 — POTOYMHOKHTEIND; 6 — YCHIIUTEIb;

7 - perucTpupymolIiee yCTpoucTBo; 8 — mpoda.

3aKOH aTOMHOrO IIOIVIOIIEHHS AHAJOTMYEH 3aKOHY CBETONOIVIOIIEHUS B  MOJIEKYJSPHON
CHEKTPOOTOMETPUH M XapaKTEPHU3yeTCs SKCIOHEHIMAIbHBIM YOBIBAHUEM WHTEHCHUBHOCTH TPOXOJSIIETO
U3Iy4YeHUs] B 3aBUCHUMOCTH OT JUIMHBI TOTJIOLIAIOLIETO CJOS aTOMHOTO Mapa (JUIMHBI aTOMHU3aropa) U
KOHLEHTPAIlMM aTOMOB ONPEEIseMOro »3jJeMeHTa ¢. B ompeneneHHOM WHTEpBajie KOHILICHTPALWH,
3aBUCSILIEM OT XapakTepa OIpPEIEIsIEMOro 3J€MEHTa M CBOWCTB MCTOYHMKA PE30HAHCHOIO W3IIy4EeHMs,
MOTJIOIIEHUE U3TYUYeHHs aTOMaMH1 MoIuuHsieTcs 3akony byrepa-Jlambepra-bepa:

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

rae | - MHTeHCUBHOCTh M3JIy4E€HHS IOCTE B3aUMOJEHUCTBHUSL C aToMaMH (IOciie MPOXOXKICHHUS depes
aToMu3arop); Iv - HMHTEHCHMBHOCTh HW3IY4YCHHS J0 B3aUMOACHCTBHS | - UIMHA TOTJIOMIAIOMIETO CJOS
aTOMHOro mapa: & - aroMHbIH KO3()(PUIMEHT NOIJIOMIEHUs, 3aBUCAIIUN OT JUIMHBI BOJIHBI M JIMHUU
nornomenus. Bemumuuny Ig(Iv / 1) Ha3pBalOT aTOMHBIM TOTJIONMICHHEM A, OHa aHAJIOTMYHA ONTHYECKON
IUIOTHOCTH B MOJIEKYJISIPHOM crieKTpooToMeTpuu. YKazaHHas 3aBUCHUMOCTb SIBJISIETCA NPAKTHYECKOM
OCHOBOI aTOMHO-a0COPOIIMOHHOTO METO/Ia aHATIN3A.

PaccmoTpuMm  oThenbHBIE  y37IBI  aTOMHO-a0COPOITMOHHOTO — CIEKTpOOoTOMETpa W HMX pPOJIb B
(hOopMHPOBAHUY AHATUTHYECKOTO CUTHAJIA.

Hctounuk wnsnmydenus. Haumbonee pacnpocTpaHEHHBIM HCTOYHMKOM PE30HAHCHOTO H3JIYYEHHUS JUIs
AAC sBnsercs namma C HOJbIM KaTOJOM, M3IOTOBJIEHHBIM U3 OIPEIEISIEMOr0 METala WIH €ro CIUIaBa.
CrekTtp namMmbl COACPKUT JUHUM MeTaljla KaToJa W 3alojHSIONIero JaMmIy Ta3a, OOBIYHO HEOHa.
BaxuelmmM (GaxTopoM, BIHSAIONIMM HAa TOYHOCTh W YYBCTBUTEIBHOCTH aHANN3a, SBJISIETCS CTaOMIIBHOCTh
n3nyueHuss Jamnbl. OHa ompenenseTcs KOHCTPYKTUBHBIMH —OCOOCHHOCTSIMM M MHIUBUAYaJIbHBIMU
CBOMCTBAaMH JIAMIIbI, a TAKXKE 3aBUCUT OT KaueCTBA paOOThl NCTOYHHMKA UTAHUS.

KpoMe mamm ¢ mojbiM KaTogoM, B MpakTUKE AaTOMHO-a0COPOIIMOHHOTO aHajlu3a MPUMEHSIOT
BBICOKOYACTOTHBIE O€33JIEKTPOJHBIC JIAMIIbI, NPEACTaBIAIONIME COOOW KBApIEBBIM WM CTEKJISIHHBIN
O0ayutoH (IapuK), B KOTOPBIA BBEJCHBI COOTBETCTBYIONIMN MeTaul (MM €ro COCIWHEHHWE) W MHEPTHBIN ras,
MOJICP)KUBAIOIIMN  pa3psl B Jamme. BBICOKOUAaCTOTHBIE JaMIlbl HaumbOoliee YacTO HCHONB3YIOT IS
ONpENEIECHUsT TEeX DSJIEMEHTOB, Uil KOTOPBIX JIAMIIBI C IOJBIM KAaTOAOM HE OTJIMYAOTCS BBICOKON
CTaOMIIBHOCTBIO U HA/ICKHOCTBIO B paboTe. ITO - MBIIIBSK, CypbMa, BUCMYT, CEJICH, TEJLTYP.

Atomuzatop. B AAC cymecTByIOT BapUaHThI INIAMEHHBIX U JIEKTPOTEPMHUUECKUX aTOMHU3ATOPOB.

B mpakTtuke ananm3a HamOOJblIee PAacHpOCTPaHEHHE MOMYYMIM IUIAMEHHBIE aTOMHU3aTOphl. B HHX
AQHAJIMTUYECKOM 30HOM CIIY)KUT Y4YacTOK HEMOCPEJACTBEHHO HaJl Ta30BOM TOPEIKOM, Yepe3 KOTOPbIU
NPOXOTUT JIyd OT HUCTOYHHMKA H3iyueHHs. OOBIYHO pPacTBOP pPACHBUISIOT MOTOKOM Ta3a M PaBHOMEPHO
BBOAST B IUIaMsi B BHUJE a’po30Jisl, PETUCTPUpYs YCTaHOBUBIIEecs 3HaueHue abcopOuuu. Haumbonee
3 PEeKTUBHBIM CIIOCOOOM AaTOMHU3AIMK SBISETCS IUIaMsl alleTHIIEH - BO3IyX. JTa CMECh HCIONB3yeTCs Mpu
orpesieJie"HUU OOJBIIMHCTBA 3JIEMEHTOB, HE OOpa3yIOIIUX TEPMOCTOMKUX OKHUCIOB. Jljis 31€eMEHTOB,
CKJIOHHBIX K OOpa3OBaHUIO TEPMOCTOMKHMX OKHCJIOB M TPYTHOAMCCOLUMUPYEMBIX KOMIUICKCOB (aTIOMUHHIA,
KpEeMHUH, TUTaH, MOJIUOJAEH U HEKOTOpbIE JIPYTHe) CIEAYyeT UCIOIb30BaTh CMECh 3aKHUCh a30Ta (B KauecTBE
ra3a - OKHCIIUTENs) - alleTWIEH - BO3JyX, KOTOpas IO3BOJSET MOMYYUTh Haubosiee BBICOKOTEMIIEpATypHOE
Iamsl.

Onektporepmuueckumu  aromuzatopmu (OTA) ciyxaT medd CONPOTUBJICHUS - TPYOKH, THIJIH,
CTepHHM, HUTU U3 TyromiaaBkoro Mmarepuana, K OTA oTHocuTcs .M BapHaHT THAPUAHON TEXHUKH, B
KOTOpOM KBaplEeBYI0 TpyOKy HarpeBaioT s3iekTporneubto. Bo Bcex Tumax OTA oCymIecTBISIOT IOJHOE
HMMITYJIbCHOE HCIIapeHHe aHaTu3UpyeMbIx MHUKpornpoO. [lapel mpoObl mepeHocsATCs yepe3 MPOCBEUYHBAEMYIO
MOJIOCTh TPYOKM MJIM 30HY HaJ TEeJIOM HarpeBa 3a c4eT AU(Qy3uH, KOHBEKIIMU WM C MOMOILIBIO TOTOKA
uHeptHoro rasza. Ilpumenenune OTA mo03BONIET MOBBICUTH UYYBCTBUTEIBHOCTh U MpeNeN OOHApYKEHUS
3JIEMEHTOB Ha 1-2 mopsika o cpaBHEHMIO ¢ TiaMeHHbIMH aTomu3zaTtopamiu (0,001 - 0,0001 mMkr/cm3).



Mounoxpomatop. B AAC MoHOXpOMaTop BBIIEISET PE30OHAHCHYIO AHAIMTUYECKYIO JIMHHIO U B
OONBIION CTENEHU OTAENAET €€ OT MOJIEKYJSPHBIX CIIEKTPOB M CIUIOIIHOIO ()OHA, H3IYyYaeMBbIX
aToMu3atopamMu. B COBpeMEHHBIX  aTOMHO-aOCOPOIIMOHHBIX  CIEKTPO(OTOMETpax  HCHOIb3YHOTCS
MOHOXPOMATOPBI, MO3BOJISIOUINE BBIACIATh CIEKTPaJIbHYIO nosiocy mupuHoi 0,2-2 HM B uHTepBajie ot 190
1o 850 M.

[IpuemHoe u peructpupylouiee ycTpoiictBo. B kauecTBe JeTeKTOpa W3Iy4EHMsI HCIIOIb3YIOT
(dbotornekTpoHHble yMHOXUTEMH - DPIY. dortorok ¢ DPIY mnocie ycuiaeHus € JorapuGpMUPOBAHHS
MOCTyIIaeT Ha perucTpupyiomiee ycTpoictBo. CoBpeMEHHBIE aTOMHO-a0COPOLIMOHHBIE CIEKTPOPOTOMETPHI
ocHamleHbl LU(poBON HHAUKauueHd, mudponedarsio U1 OBM, 4To mMO3BONsSET MONy4aTh pe3yjbTaThl B
€AMHUILIAX KOHIIEHTpAallM{, WHTErPUpPOBaTh AHAJIMTU YECKUH CHUTHAJI 3a ONPEACIICHHBIM IPOMEXKYTOK
BPEMEHH U BBIIaBaTh €ro CpeHee 3HaUeHUE, MPOBOAUTH CTATUCTUYECKYIO 00paObOTKy pe3yIbTaToB.

[Tomexu, BAMSAIONINE HA PE3YIBTATHl aTOMHO-a0COPOIIMOHHOr0 aHanu3a. (MeToabl ux yuera)

[Tomexu, BO3HHMKAIOUIME B XOAE€ AaTOMHO-a0COPOMMOHHOTO aHaidu3a MOYB U PACTEHUM, MOXHO
NOJPA3AEIUTh HA MATh TPYIIIL:

1) cexTpanbHbIe IOMEXU;

2) ¢oHOBBIE IOMEXH (HECEIEKTUBHOE TOTIIOIIECHHE);

3) MOHM3ALIMOHHbBIE TOMEXHU;

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

5) XUMHYECKHE TOMEXH.

CnekTpanbHble TIOMEXH OOYCJIOBJICHBI SIBICHUEM IMOIJIOMICHUS HW3Iy4YEeHHUS HE TOJIBKO PE30HAHCHOM
JUHHUEH OIpeaensieMoro 3JIeMEHTa, HO M aTOMaMU JPYTHX 3JEMEHTOB C OJM3KOM [inHOM BoOdHBL. [lo
CPaBHEHHMIO C SMHCCHOHHBIM CHEKTPAJIbHBIM METOJOM B aTOM HO-aOCOpPOIMOHHOM aHajdu3€ B3aUMHOE
HAJIOXKEHUE CIEKTPaIbHBIX JIMHUM 3JIEMEHTOB I0CTATOYHO MAJIO.

HecenekTuBHOE NOIIIOMIEHNE W3IY4YEHHUS BO3HHUKAET B PE3YJbTaTe€ CBETOPACCESIHUS, MOJIEKYJISIPHOTO
MOTJIOIIEHU, a Takxke noriouieHuss miameHeMm win DTA. CeeropaccessHuE U MOJIEKYJISIPHOE IOTJIOLIEHUE
MPOUCXOIAT TPU HEMOJTHOM aTOMH3alMM TPOOBI M BBI3BIBAIOTCS IIOSBICHHEM B AHAJIMTHYECKOM 30HE
TBEPBIX YAaCTUIl U MOJIEKYJ OCHOBHOro BemiecTBa MpoObl. CoOcTBeHHOE mM3myueHne DTA uMeeT ClexTp
YEPHOTO TeJa, AJIs IUIAMEHU XapaKTEPHO U3IyYEHHE CO CTPYKTYPOil MOJIEKYJISIPHOTO CIIEKTpA.

Jlng ydera CHEKTpalbHBIX MOMEX U HECEJIEKTUBHOIO TMOIJIOMICHHS NPUMEHSIOT TaK Ha3bIBa€MbIi
KoppekTop (¢onHa. B kadectBe KoppekTopa ()OoHa OOBIYHO HCHONB3YIOT ONTHYECKYI0 CXEeMy CO
BCIIOMOTaTEJIbHBIM MCTOYHHMKOM CIUIOITHOTO CIIEKTpa - JAeWTepueBoi Jiammoil. B mocnenHee necstuieTue
IIMPOKOE PACIPOCTPAHEHUE MOIYYHJI METO KOPpEeKIMH (OoHA, OCHOBAHHBIM Ha 3(QeKTe paclierIeHus
CIIEKTPaIbHBIX JTUHUN B MarHUTHOM T10J1e (3¢ dekT 3eeMana).

HNoHu3aloHHBIE  [TOMEXM  BBI3BAHbl  CHIDKEHHEM  KOJMYECTBA  HEUTPaJbHBIX AaTOMOB B
AQHAINTUYECKON 30HE aTOMHU3aTopa B pe3ylibTaTe MPEBpalleHUs HUX B IOJIOXKUTEIBHO 3apsyKEHHbIE HOHBI
oJl JAeMCTBUEM TEMIEpaTypbl IIaMeHHM. B 3TOM ciyyae MHTEHCHMBHOCTH IIOIVIOIIEHHS PE30HAHCHOIO
W3ITyYEHUsl CYIIECTBEHHO yMeHbIlaeTcs. JIaHHBIN BHUJ MMOMEX MMEET MECTO IMpPH OIpeAeTICHUH 3JIEMEHTOB C
HU3KMMH TOTEHLIMAJaMH HWOHU3AaLMK (IIEJIOYHBIE U UIEJIOUYHO3EMENIbHBIE 3JeMeHThl). KoHTpommupoBath
MOHM3AIMIO B TUIAMEHH MOXHO IyTeM J00aBJleHHs K pacTBopaM Mpo0 W CTaHJApTOB HU30BITKA JIETKO
HMOHU3UPYEMBIX 3JIeMeHTOB. OOBIYHO B KaueCTBE MOHHM3AIMOHHOro Oydepa HCIONB3YIOT pacTBOPHI COJIEH
Le3Us, JTUTUS U KaIusl.

[Tomexu, BO3HHMKAIOIIME W3-32 pa3nuyuii  (QU3MYECKUX  CBOMCTB  pacTBOpOB  (BSI3KOCTH,
MOBEPXHOCTHOIO HATSOHKEHUS W JIp.), MOXKHO KOHTPOJIM "pOBaTh, MAaKCHUMalbHO CcOJMKas COCTaB
(conmepxaHue cojel, KOHIEHTpaLUs PacTBOpPHUTENEH) pacTBOpOB Mpod M craHaapToB. [Ipu HEBO3ZMOXKHOCTU
HUBEJIUPOBATh Pa3INuUs B COCTaBax ClEAyeT HCIOIb30BATh METOA T00ABOK.

XUMHUYECKUE TOMEXH OOYCIIOBJIIEHBl HPUCYTCTBHEM TPYJHO JUCCOLHHMPYEMBIX COCTUHEHUIN
OIpEe/IeNIIEMOro 3JIEMEHTa B aHAJIMTUYECKOM 30HE aroMu3aluu. B psae ciydyaeB Takue COETUHEHHUS MOTYT
00pa3zoBBIBAThCSI HEMOCPEJCTBEHHO B IUIAMEHU NIpPU paClbUICHMM B HEr0 aHaJU3UPyeMoro pactBopa. B
pe3ynbTaTe CHIKAETCS KOJIMYECTBO CBOOOAHBIX AaTOMOB, CIIOCOOHBIX K IMOIJIOMIEHHUIO PE30HAHCHOIO
u3nydeHus. TUMUYHBIM TPOSBICHHEM XHMHYECKHUX TIIOMEX SBIETCS CHIDKeHHe abcopOuuu mpu
OIpe/IeTICHNH B TOYBE IIEJIOYHO3EMENBHBIX 3JE€MEHTOB B NPUCYTCTBUU Gocdopa, KpeMHHUS, aTIOMUHUS.
JlpyruM npuMepoM IOMEX TaKOro poja CIYKUT yYMEHBIIEHHWE CUTHaja IOIVIOIIEHUS IPHU ONPEECICHUN
AIIOMHUHMS, MOJIMO/I€Ha, BaHAAMS U Jp. B pe3yJIbTaTe 00pa30oBaHUs YCTONUMBBIX OKUCIIOB.

VY CTpaHuTh BAMSHUE XUMUYECKMX [TOMEX MOYKHO JIBYMS ITyTAMM:

1) wucnonbp30BaTh BBICOKOTEMIIEpATYpHOE IUIaMs, OHHEPIrHsl KOTOPOro JIOCTaTOYHO BBICOKA U
CMOCOOHA Pa3pyLINTh MHOTHE YCTOHYMBBIE COSMHEHUS U aTOMU3UPOBATH MPOOY;



2) nob6aBiATH K pacTBOpaM Npod W CTaHIAPTOB MACKUPYIOUIHE BEIIECTBA, KOTOPHIE PEArUpyIOT C
MEMIAIOIMMHU JIEMEHTAMH U CHUMAIOT BO3MOXKHBIE XUMUYECKHE TTOMEXH.

[Ipumepom cinyxuT AoOaBieHHE K pacTBopaMm (Mpu aHalIM3e IO4YB, PACTEHHM, BOJA) JaHTaHA,
KOTOPBIN TIpU ONpeACNICHUU KallbllMsl, MarHus, CTPOHIIUS M Oapusi YCTpaHSET J¢ NMPEMHPYIOIICe BIIUSHUC
bocdopa, kpemuus u amoMuHus. [103BONIIET CHU3UTH XMUMHUYECKUE TIOMEXH W TONHAS UACHTHU(PHUKAIUS 10
COCTaBy pacTBOPOB IIPOO U CTaH/IapPTOB.

ATOMHO-a0COpPOLIMOHHBIN ~ METOJl  OTIMYaeTCsl OT TPAAWIMOHHBIX  AHATUTHUYECKUX METO/0B
MPOCTOTOM  BBIMOJHEHUS aHAM3a M BBICOKOW TMPOU3BOAUTENBHOCTHIO. OH o0ecreyuBaeT Mpesen
oOHapyxxeHuss MHorux oamemeHToB 0,1-0,01 wmxr/cmM3 (¢ aromMusamueil B IUITaMEHHM) M HHKE, YTO B
OOJNBIIMHCTBE CIIy4aeB OKA3bIBACTCS  JIOCTATOYHBIM NI TMPUMEHEHUS METOola B TOYBEHHO -
arpOXUMHUYECKHX UCCIIETOBAHUSIX. .

[TonroroBka pacTUTENBHBIX MPOO ISl ONPEICICHUS TSKEIbIX METAIIOB

Crnioco06 cyxoil MHMHEpaau3allid OCHOBAaH Ha IOJHOM pAa3JIOKEHWW OPTraHMYECKUX BEUIECTB IyTEM
ckuraHus npoO pacTeHuil B My(eabHON Neyu.

Xon ananmza. B wamky wim THrens OepyT HM3MENbUYEHHYIO HAaBECKY pPACTHTENBbHOW MpoOBl (mpu
OTIpEe/ICICHUH IIMHKA, MEAW W MapraHia — 2 T; KaaMus, CBUHIA, HUKEJsA, XpoMa U kKobampra — 10 — 15 1),
B3BEIICHHYIO ¢ TOYHOCTHIO He Oonee 0,01 r, mobaBisroT 96%-i1 3TUIIOBBI COUPT U3 pacdera 5 cM3 crupra
Ha 1 T cyxoro BemecTBa NpoObl, HAKPHIBAIOT YACOBBIM CTEKJIOM U OCTaBJISIOT Ha 24 yaca.

[TpoObI BRICYIIMBAIOT M 3aTeM OOYTJIMBAIOT HA AIEKTPOIUIUTE IO MPEKpAIleHUs BBIACICHUS JIbIMa,
HE JIONyCKas BOCIUIAMEHEHHs. 3aTeM THUIJIM I[OMEIIAI0T B XOJIOJHYK MYy(QelbHYIO Meub M, MOBbIIIas e
temriepatypy Ha 50 0C xaxzaesle mosyaca, J0BoOaAT Temmeparypy neun g0 450 0C u mpomomxaroT
MUHepasin3anuio B TeueHue 10 — 15 yacoB 10 momydeHus: cepoi 30I1bl.

OXJIaXJIEHHYI0 O KOMHATHOM TeMMepaTypbl 307y CMAYMBAIOT MO KaruisiM a30THOM Kuciaotrel (1:1),
BBITIAPUBAIOT HAa BOJSHOW OaHe, MOMENMIaroT B MydeabHyI0 Medb, MoBoaAT €€ Temmepatypy mo 300 0C wu
BbIIepKUBaOT 30 MUHYT. DTOT LUKI MOXKET OBbITh MOBTOPEH HECKOJIBKO pa3 JI0 MOJYyYEHHUsS 30JbI Oenoro
WJIM CJIETKa OKpalleHHOro 1[BeTa 0e3 00yTJIeHHBIX YaCTHII.

OnHOBpEMEHHO C MpoOdaMH B KaXKJIOW CEpUM aHAIM3a MPOBOAMTCS XOJOCTOM OIBIT: TUTENh (YallKa),
HE cojiep)Kallluii HaBECOK, HO C J00aBJIIEHHEM TOTO k€ KOJIMYEeCTBAa PEaKTHBOB, YTO U B MPOOBI, YYaCTBYET
BO BCeX omepanusx (00yriiMBaHue, 030JICHUE, PACTBOPEHUE, SKCTPAKITHS).

Amnmapatypa, peakTHBbI, MaTepUaIbI:

- BeChl JJabopaTopHble ¢ MeTponorudeckumu xapakrepuctukamu (IOCT 24104);

- My(esbHas eub WIH JIEKTPOIeyb COMPOTUBIICHUS KaMepHas JabopaTopHasi;

- anektporuTka O6b1ToBas o 'OCT 1419;

- OaHs BOJsAHAS,

- turau win yamku kBapuesbie ('OCT 19908);

- CTEKJIa YaCOBBIE;

- LIHHAPHI MepHble 00bemMoM Haa 10 u 50 cm3 (I'OCT 1770);

- nmuneTka oobemoMm Ha 1 cm3 mo 'OCTy 20292;

- criupT >TwIoBbIN pekTudukoBanubiii (TOCT 18300);

- kucyora azotHas (I'OCT 11125. «oc.u»). pactBop B OuaucTiiupoBanHoi Bojie (1:1) mo oobemy.

BanoBoe conep:xaHue MUKpPO3JIEMEHTOB

MeTtoasl MPOOOMOATOTOBKH JIJIsl OMpPENEICHHs] BAJIOBOIO COAEPKAHUS MHKPOIIEMEHTOB OCHOBAHBI
Ha MOJIHOM Pa3JIOKEHUU NMPOOBI pACTEHUH U NIEPEeBEICHUN €€ B PACTBOP.

Jlis pa3noKeHHs pacTeHUl NPUMEHSIOT JBa METOoAa: CYXO€ O030JIEHHE W KHUCJIOTHOE C)KUT'aHUe
(Mokpoe o3oseHue). OnucaHHBI CIOCO0 CyXOro O30JIGHHS MCIOJB3YIOT JJIsl OINpENeNICHUs JKelesa,
Maprasua, IMHKa, Meau, KoOajbTa, HMKENsd, CBHUHLA, Kaamus, xpoma. Ilocie Mokporo o30i1eHHsI KpoMme
Ha3BaHHBIX DJIEMEHTOB BO3MOXXHO ompejaeneHue monubaeHa. Ilpum ucnonb3oBaHMM  (OTOMETPUUECKUX
METOJIOB OIpPEACIICHUs 30y M OCTaTOK OT MOKPOro CXHUranws mpod oOpabateiBator 0,3M pacTtBopom
COJISTHOM KHCIIOTBI, 3aTeM MPUJIMBAIOT 5 ¢M3 3TOro ke pacTBopa. THUIIM MOMENmAIOT Ha BOJASHYIO OaHIO U
HarpeBaroT B TedeHHe 30 MuHyT. [lomydeHHBI pacTBOp MEPEHOCAT 4Yepe3 BOPOHKY B TIpaJyHpOBaHHBIC
npodupku oobemoM 20 cm3. Turenb oOMBIBAIOT OMIUCTUITUPOBAHHOW BOJOH M JIOBOAAT €10 PacTBOp 0
METKH.

Anmapartypa, peakTUBBI, MAaTEPHUATIBI:

- OaHs BoJsiHas JabopaTopHasi;

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



- MPOOMPKH ¢ IPUTEPTHIMH TTpoOkamMu oobeMoM 20 cm3 o 'OCTy 1770;

- xucinora consHasg no 'OCTy 14261 «oc.u». pacTBop B OMAMCTUIUIMPOBAHHOM BOAE C MacCOBOM
nmoren 0,3M.

TexHuka BBIIOJIHEHNS U3MEPEHUM

[IpuroroBneHue CcTaHAAPTHBIX pacTBOPOB. B KkadecTBe OCHOBHBIX CTaHJAPTHBIX PACTBOPOB
UCIIONIB3YIOT ToCyAapcTBeHHbIe cTaHaapTHeie oOpasubl (['CO) ¢ rapaHTHUpOBaHHOW KOHIIEHTpaIuen
3JIEMEHTa WK KoMIuiekca sneMeHToB -1000 mkr/cm3.

BO3MOXXHO TpPUTOTOBIEHHE CTaHIAPTHBIX pPAacTBOPOB W3 OKMCIOB WJIM COJEH METauIoB C
MOCTOSIHHOM CTEXUOMETPHUEH.

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

ConepkaHue LMHKAa B PA3OKEHHBIX U INEPEBEIEHHBIX B pacTBOpP IPOOAaX pPACTEHUH OIMpPENESIOT
aTOMHO-a0COPOIIMOHHBIM METOJIOM HAIPSIMYIO B IJIAMEHU alleTUICH-BO3/YX.

Hapecky 1,000 r wmeTamyiMyeckoro ILIHMHKA TOMEMIAIOT B cTakaH BMmecTtuMocTthio 100 cml wu
nobaBmsror 20 cM3 pactBopa aszoTHodM kucioTel (1 : 1). PacTtBopuBIIMiiCS IIMHK KOJIHYECTBEHHO
nepeHocsAT B MepHyr koilOy oovemom 1000 cm3 u moBomsat n0o MeTkd 1%-bIM pacTBOpOM a30THOM
KucIoThl. [lomydennslii pacTBop umeeT KoHIeHTpanuio 1000 Mkr/cm3 nuHKa.

Mapranen. MeTtoq OCHOBaH Ha U3MEPEHMM IOIVIOIIEHUS 3JIEKTPOMATHUTHOIO PE30HAHCHOIO
U3Ty4eHHUs] CBOOOJHBIMU aTOMaMU Maprasiia.

ConeprkaHue Mapraiiia B pasIOKEHHBIX M IEPEBEJEHHBIX B PacTBOp MpoOax pacTEeHHM ONpeneistoT
aTOMHO-a0COPOIIMOHHBIM METOJIOM HAIPSIMYIO B IJIAMEHU alleTUICH-BO3/YX.

Hagecky 4,388 1 ceprokucioro mapranmna {MnSO4 ¢ 5SH20) noMemaroT B CTaKaH BMECTHMOCTHIO
100 cm3, pacTBOpsIOT B OMIUCTHUIMPOBAHHON BOJIE M 3aT€M KOJUYECTBEHHO IMEPEHOCAT B MEPHYIO KOJIOY
oobemom 1000 cm3. B konly mnpunuator mnpubmuzurensHo 500 cM3  OMAMCTHIIIIMPOBAHHOW BOJIBI,
n00aBIAIOT 82 cM3 KOHIICHTPUPOBAHHOW COJITHOM KHCJIOTHI M JOBOJAT JI0 METKH OWAMCTHITUPOBAHHON
Bontoi. [lomyuenHslit pactBop umeet koneHTpanuto 1000 Mxr/cM3 MapraHua.

Menab. MeTon ocHOBaH Ha M3MEPEHUH TMOTJIOIIEHUS SJIEKTPOMArHUTHOTO PE30HAHCHOTO H3ITY4YEeHUS
CBOOOJHBIMH aTOMaMH MEJIH.

ConepkaHne MeId B Pa3lIOKEHHBIX M TEpPEBEJCHHBIX B PacTBOp MpoOax pacTeHHH OIMpenesstoT
aTOMHO-a0COPOIIMOHHBIM METOZOM HANPSAMYIO B IIJIAMEHU alleTHIICH-BO3/YX.

Hagecky 3,798 r mutpata menu (Cu(NO3)2 « 3H20) nomemarT B crakaH BMecTEMOCThIO 100 cm3,
pacTBOPSIOT B OMIUCTUILIMPOBAHHONW BOJIE M KOJMYECTBEHHO INEPEHOCAT B MEpHYI0 Koinby odremom 1000
cMm3. HobGasmsitor 30 cMm pacTBopa a30THOM kucnothl (1:1) u noBoaaT no metku 1%-bIM pacTBOPOM a30THOM
KkucaoThl. [lomy4yeHHbli pacTBOp nMeeT KoHIeHTparuio meau- 1000 Mxr/cm3.

CBunen. MeTo OCHOBaH Ha U3MEPEHUM TIOTJIOIIEHUS DJIEKTPOMArHUTHOIO  PE30HAHCHOTO
W3ITy4eHUs: CBOOOTHBIMHA aTOMaMHU CBUHIIA.

ConepkaHue CBUHIIA B Pa3jIOXKEHHBIX W IEPEBEACHHBIX B PAcTBOp MpoOaxX pacTeHW OMpenessioT
aTOMHO-a0COPOIIMOHHBIM METOJIOM HAIPSAMYIO B INIAMEHU alleTUICH-BO3/TYyX.

Haecky 1000 r wMeraqIMyeckoro CBHHIIA TIOMENIAIOT B CTakaH BMecTUMOCThIO 100 cMm3,
pactBopsitoT B 30 cm3 a30THON KHCIOTHI (1:1) U KOMMYECTBEHHO IMEPEHOCAT B MEPHYIO KOJIOy 00BEMOM
1000 cm3. HdoBomsat no MeTkd 1%-bIM pacTBOpOM a30THOM KHUCHOTHL. llomydeHHBI pacTBOp HMeEET
koHueHTparuio 1000 Mxr/cMm' cBUHIA.

Kagmuii. Meron oOCHOBaH Ha W3MEPEHHMM [MOIJIONIEHUS 3JEKTPOMAarHUTHOIO  PE30HAHCHOTO
W3ITy4eHUs: CBOOOIHBIMH aTOMaMU KaIMUSI.

ConepxaHue KaJMHsi B Pa3iOKEHHBIX M IEPEBEJIEHHBIX B PacTBOp IMpoOax pacTeHHM OMpenesstoT
aTOMHO-a0COPOIIMOHHBIM METOJIOM HAIPSAMYIO B INIAMEHU alleTUICH-BO3/YX.

Hagecky 1,142 1 okcuma kagmust (CdO) momemraroT B ctakaH BMecTUMOCTBIO 100 cM3, pacTBOpSIOT
B 20 cM3 azorHoii KkucaoThl (1:1) M KOMTMYECTBEHHO MEPEHOCIT B MepHy Koindy oobemom 1000 cm3.
HoBonar ob6bem 10 MeTku 1%-bIM  pacTBOpOoM a30THOM KHCIOTHL. llomydeHHBIH pacTBOp HMeEeT
koHneHTparuio 1000 mMxr/cm3 kaaMus.

Hukens. MeTtog ocHOBaH Ha U3MEPEHHM TIOTJIOIIEHUS DJEKTPOMArHUTHOIO  PE30HAHCHOTO
W3ITy4eHUs: CBOOOTHBIMH aTOMaMU HUKETISI.

ConepkaHue HHKENsI B Pa3jOXKEHHBIX U IEPEBEACHHBIX B PacTBOp MpoOax pacTeHHH OIMpenesstoT
aTOMHO-a0COPOIIMOHHBIM METOJIOM HAIPSAMYIO B INIAMEHU alleTUICH-BO3/TYX.

HaBecky 4,953 1 numtpara nHukens (N(KO;):) momemaroT B cTakaH BMmecTuMocThio 100 cM',
pacTBOPSIOT B OMIUCTUILIMPOBAHHONW BOJIE M KOJMYECTBEHHO IEPEHOCAT B MepHYI0 Koinby odsemom 1000



cM", 1OBOAAT 00beM J10 METKHU 1%-bIM pacTBOPOM a30THON KHCIIOTHI.

KobGanpT. MeTon oOCHOBaH Ha W3MEPEHHWU TIOMVIOIIEHUS 3JIEKTPOMAarHUTHOTO PE30HAHCHOIO
U3TTy4YeHHUs] CBOOOJHBIMU aTOMaMU KOOasbTa.

Conepxanue koOanbTa B pa3joKEHHBIX W MEPEBEJCHHBIX B PAaCTBOp Mpoldax pacTeHHUN OMpEAesIoT
aTOMHO-a0COPOIIMOHHBIM METOJIOM HAIPSMYIO B IJIAMEHU alleTUICH-BO3/YX.

Hagecky 4,769 cepuokuciioro kobaisra (CoSO4 ¢ 7H20) nmomeniaroT B crakaH BMeCTUMOCThI0 100
CM', PacTBOPAIOT B OUIUCTWUIMPOBAHHON BOJE U KOJUYECTBEHHO IMEPEHOCSAT B MEPHYIO KOJOy 0O0beMoM
1000 cm3. Hobasnsitor 50 cm3 azorHOM Kucnotel (1:1) U 1OBOAAT 10 METKH OMIMCTUILIMPOBAHHOW BOJOM.
[Tomyuennsiit pactBop umeet konueHTparuio 1000 mxr/cM3 kobanbTa.

Kenezo. Hamecky 8,635 r xenezoammonuiinbix kBacuoB (FeNH4(SO4)2 x12H20) nomemaior B
crakaH BMecTUMOCThI0 100 cm3, pactBopsitor B 50 cm3 8%-ro pacTBopa CEpHOW KHCIIOTHI, KOJIWYECTBEHHO
HepeHocsAT B MepHyro KomOy oobemoM 1000 cM3 u 1moBOmAT A0 METKM OWAMCTHIUIMPOBAHHOM BOJOM.
[Tomy4yennsiit pactBop umeet konteHTparuio 1000 mkxr/cM3 xenesa.

XpoM. MeTox OCHOBaH Ha M3MEPEHUHU MOIJIOIIEHUS 3JIEKTPOMArHUTHOIO PE30HAHCHOIO H3IIy4YEHMS
CBOOOJTHBIMH aTOMaMHU XpOMa.

ConepxaHue XpoMa B Pa3lOKEHHBIX W TEPEBEICHHBIX B PACTBOP MPOOAX PACTEHUI OMpEAeISIOT
aTOMHO-a0COPOIIMOHHBIM METOJIOM HAIPSIMYIO B IJIAMEHU alleTUICH-BO3/TYX.

Haecky 3,734 r xpomara kamus (K2CrO4) nomemaror B crakaH BMmecTMMOCTbio 100 cm3,
PacTBOPSIIOT B OUIUCTWUIMPOBAHHON BOJIE, KOJMYECTBEHHO MEPEHOCAT B MEpHYyI Koinby obsemom 1000
cM3 U J0BOAAT 10 MeETKU 1%-bIM pacTBOPOM COJSHOW KHCHOTHL. [lomyudeHHBI pacTBOp HMeeT
koH1eHTpanuio 1000 Mxr/cm3.

OCHOBHbIE CTaHJAPTHBIE PACTBOPHl XPaHAT B TEPMETHUUHOW IOCYJE€ M3 CTEKJIa WIM IOJUATUIIEHA
BBICOKOTO JIaBJICHUSI HA PACCESIHHOM CBETy. ['apaHTUPOBaHHBIM CPOK XpaHEHUS OCHOBHBIX pPacTBOpPOB - 1
rof.

[IpomexxyTOoUHBIE CTaHAAPTHBIE PACTBOPHI SJIEMEHTOB TOTOBST IOCJIENOBATEIbHBIM paz0aBiICHHEM
ocHOBHBIX pacTBOpoB B 10 n 100 pa3 1%-oii a30THOM KHCIOTOH. DTH pacTBOPBl XpaHAT B IE€PMETUYHOMN
nocyne He 6osee 1 rona.

CranmapTHble PacTBOPHl CPABHEHHUS TOTOBAT M3 IPOMEXKYTOUHBIX PACTBOPOB MyTeM paz0aBiICHUS
TEM e PAacTBOPOM KHCIOThI, Tpod. CoaepkaHue TSKEIbIX METANIOB HE JODKHO BBIXOAMTH 3a Ipeiesbl
CJICAYIOUINX JMAara3oHOB pabounX KOHILIEHTpAIMid: Ui JKene3a, MHKa W Mapranma — 0,1-5; mus menn -
0,05-5; mns xpoma, Hukens u cBuHna - 0,1-5; ama kagmus - 0,02-1 mxr/cm3. B paboumx nmama3zoHax
HEOOXOIUMO UMETh MO 3-4 cTaHIapTHBIX pacTBopa cpaBHeHHsA. CTaHIapTHBIE PAcTBOPHI CPABHEHUS] MOTYT
OBITh KaK CMEINIaHHBIMH, TaK W MOHOXJIEMEHTHBIMHU. PacTBOphl C KOHIeHTpamued metamia or 1 mo 10
MKI/CM3 XpaHAT B T€PMETUYHON mocyae He Oonee 1 mecsia, pacTBOPHI ¢ KOHIEHTpauuei menee | MKr/cm3
JOJKHBI OBITh CBEKEPUTOTOBICHHBIMHU.

B kauectBe HyneBoro crtaHgapra (OnaHK) HCHIONB3YIOT 1%-bIli pacTBOpP a30THOM WM COJSTHOM
KHCIIOTBI, T.€. TOT PaCTBOP, KOTOPBIA IPUMEHSIIU JIJIs1 pacTBOPEHUs Mpo0 U pa30aBiIeHUS pacTBOPOB.

Arnmaparypa, peakTHBBI, MaTepUaIbl

1. TocymapcTBeHHBIE  CTaHOApPTHBIE  OOpas3ibl  (CMENIaHHBIE WJIM  MOHODJIEMEHTHBIE)  C
KOHIIeHTpaImen kaxaoro snemenTa 1000 Mxr/cM3 wiu:

-IMHK TpanyiupoBansbiid o ['OCTy 4165;

-Mapraseln cepHokucibiii natuBoaHbli o 'OCTy 435-77;

-Meab a30THOKKUCHas TpexBoaHas mo ['OCTy;

-cBUHeEI MeTaianndeckuu mo TV 6-09-3523-74;

-kaamui okcuit o 'OCTy 11120-75;

-HUKEJb a30THOKUCIbIN 1mecTuBoAaHbI 1o OCTy 4055-70;

-xk00anbT cepHokucibiii mo 'OCTy 4462-58;

-kanuii xpomoBokucibiil o I'OCTy 4220;

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

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

4. Kucnora azornas mo 'OCT 11125 «oc. 4.» pactBop B OumucTuiuimpoBaHHoUW Boje 1:1 1o
o0BeMmy.

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

6. Kucnora consnas mo 'OCT 14261 «oc. 4.» pactBop B 6 W JAUCTWUTMPOBAHHON BOAE C

MaccoBoH noieit 1%;



7. Kucnora cepras mo 'OCT 4204 «oc. 4.» WK «X. 4.» PacTBOP B OMIMCTUIUIMPOBAHHOM BOJIE
¢ MaccoBoi fozeit 8%.

[IpoBenenmne uzmepenuii. IloaroroBky aTtoMHO-aOCOpPOLMOHHOrO crekTpodoTomMeTpa K padorte, ero
BKIIIOUEHUE W BBIBEJICHWE HAa pPAOOYMi PEXUM OCYIIECTBISIOT B COOTBETCTBUUM C HWHCTPYKIUSMHU TIO
sKkcrutyaTtaruu. Oco0oe BHUMaHUE CIIeAYEeT YIeIUTh BHIOTHEHUIO TAKMX MOMEHTOB, KaK:

* YyCTaHOBJIIEHHE TpeOyeMoW CHIBI TOKa (HAa KaXJOW JaMIle C TOJNBIM KaTOAOM YKa3aHBI
ONTUMAaNIbHAS CUJIa TOKA M MaKCUMAaJlbHO JIOMYCTHMAasl) ¥ MPOrpeB MCTOUHHUKA PE30HAHCHOTO M3IyUEHUsS He
MmeHnee 30 MUH.;

* TOYHAas HACTpOWKAa MOHOXpOMAaTOpa Ha PE30HAHCHYIO JHHHUIO 10 MAaKCUMyMYy H3JIy4YeHHs MpHU
MUHUMAJIBHOM WIMPUHE IIETH, HO TMPOBEJACHHE W3MEPCHHW TMPU PEKOMEHIYEeMOW IIHpUHE IIEIH;
UCTIOJNB3YIOT Hanloliee UyBCTBUTENIbHBIC JIMHUU TIOTJIOIIEHUS AJIEMEHTOB CO CJIEAYIOIIMMHU JJIMHAMU BOJH:
uHK -213,9 M. xeme30-248,3 uM, kagmuii-228.8 HM, HuKenb-232,0 HM, cBuHel - 283,3 HM. KOOAIbT -
240,7 uMm, mapranertl - 278 HM. meab - 324,8 HM, XpoM -357,9 HM;

* FOCTHPOBKA MCTOYHUKOB PE30HAHCHOTO U (€Ciii KOPPEeKTOpoM (hoHA CITY)KHUT JIeHTepueBas Jiamma U
B CHIEKTPO(OTOMETPE OTCYTCTBYET PEKUM aBTOKOMITEHCAIH ) HEPE3OHAHCHOTO U3TyYEHUS;

* IOCTUPOBKA BBICOTHI TOPEJIKM M €€ IOJIOKEHUS OTHOCHUTEIBHO Jydya HMCTOYHUKA PE30HAHCHOTO
U3Ty4YCHUS;

* ©CId B COCTaB HWHCTPYKIUMH MO OKCIUTyaTallid MpuOopa HE BKIOYCHO «PyKOBOACTBO st
oreparopa» C ONTUMAaJbHBIMU aHAIUTUYECKUMHU TMapaMeTpaMy OIpeieeHHs] KaKIOoro »JJIeMEHTa, TO
IOCTUPOBKY BBICOTBI TOPEIKH W COOTHOIICHHE AalleTUJICH/BO3MYX HEOOXOAMMO MPOBOJUTH BO BpeMs
porpeBa ropesky o MakCUMyMy a0COpOLIMK OJJTHOTO U3 CTaH/IaPTHBIX PACTBOPOB

CpaBHCHHS,

* IPOrpeB BKJIIOYEHHOM TOpPEJIKH TMepe] HayaloM HU3MEpPEHHIl C OJHOBPEMEHHOW €€ MPOMBIBKOM
OMIMCTIILTUPOBAMHOMN BOJION B TEUCHUE 5 MUH.;

Texnauka um3mepenuil. CHauana pacHbUISIOT B IIaMs HYJIEBOW CTaHAApT (MIPU DKCTPAKIIMOHHOM
KOHLIGHTPUPOBAHUM - €T0 AKCTPAKT) W YCTAaHABIMBAIOT TOKa3aHUs NpuOOpa HA HyJIb. 3aTeM B MOPSIKE
BO3pacTaHusl KOHILIEHTPALUM M3MEPSIOT abCcopOIUI0 CTaHAAPTHBIX pPAcTBOPOB CpaBHEHUA (WM HX
IKCTPAKTOB). B KOHIIE T'paayHpOBKH OTMEYAIOT IOJIOKEHHWE HYJICBOM JIMHWUU TPU PACHBUICHUU HYJIEBOTO
CTaHJapTa.

[Tocne okoHYaHWsSI TpPaAyUpPOBKH TpuboOpa B IUIAMSI PACHBUISIOT HUC-CIEAYEeMbIe PACTBOPHI H
M3MEPSIIOT BEUYUHY a0copOIuu (MpakTUYECKH BO BCEX MOJCISAX COBPEMEHHBIX aTOM HO-a0COpPOITMOHHBIX
CHEKTPOOTOMETPOB TPEIYCMOTPEH PEKUM aBTO MO CTPOCHHS TPATyHPOBOYHOrO rpaduKa, YTO MO3BOJISAET
MoJlyyaTh pe3yibTaThl W3MEpPEHHUIl, Kak B BeJWYMHEe abcopOuuu, Tak UM B €AMHULAX KOHIICHTPAIHH).
N3mepenue KaXaoro pacTBopa MPOBOAUTCS HE MEHee NIBYX pa3. s mpoBepku CTaOUIBHOCTH pPabOTHI
npudopa vepe3 kaxapie 10 - 15 usmepennii uccieayemMpix Ipod B TutaMsi BBOAST HYJICBOM CTaHAApT U OJHUH
W3 CTaHIIAPTHBIX PACcTBOPOB CpaBHEHHA. Ecnmu OOHapy»KeHO OTKIOHEHHE OT TMEPBOHAYAIBHO MONYyYEHHBIX
3HAYCHWM BEIMYMHBI a0COpOIMM (WM KOHIIGHTpAIlMW), TO TPaAyMpPOBKY IpHOOpa MPOBOASAT 3aHOBO H
MOBTOPHO M3MepSIOT nociennue 10-15 nmpob.

[Ipu npsiMoM ofpeneneHNH B UCCIEIYyEMbIX pacTBOpax KaJMHs, CBHHIIA, HUKENs, KOOaabTa U XpoMa
HE0O0XOIUMO 00513aTeIbHO MPOBOJUTH KOPPEKIIHIO (HOHOBOT'O MOTJIOMICHHS.

O6paboTtka pesynbraTtoB. [Ipm Hamuuuum B npubOOpe aBTOMATH3WPOBAHHOW CHCTEMBl pacyeTa
KOHIICHTpAIIMM IO BEJIMYMHE a0copOLMU pe3ynbTaThl MOXKHO TMOMYYUTh B €IWHHUIAX KOHIEHTpauuu. [lpu
py4HOH 00pabOTKE MaHHBIX CTPOSAT TpadUK 3aBUCUMOCTH BEIWYMHBI abcopOmmu oT KoHIeHTpamuu. [lo
IpagyupoOBOYHOMY TpaduKy HAXOMAT KOHIICHTPAIMIO OIPEACTsEMOro METaljla B HCCICIYyeMOM pPacTBOpE
(1 B X0J0CTOM MPO0E) M PaCCUNUTHIBAIOT €r0 COJIEPKaHKe B Ipode 1o Ghopmyrie

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

rie Cx - KOHIIGHTpalmMsi JIEMEHTa B HCCIeayeMoM pactBope, MKr/cm3: C, - KOHIICHTpaIms
3NIEMEHTa B XOJOCTOM mpobe, MKr/cM-1; V - o0beM HccieayeMoro pactBopa; T - HaBecka MpoObl, I; X-
MaccoBas JI0JIs JIEMEHTa B mpode, MiTH-1 (MI/KT).

3a OKOHUATENBHBIM pe3ylnbTaT NPUHUMAIOT CpelHee apu(PMETHYECKOe pe3yJIbTaToB JBYX
MapajuIeIbHbIX ONPEIEICHUN.

Armnmaparypa, peakTHBBI, MaTepUabl

1. AToMHO-aOCOpOIIMOHHBIH  CHEKTPOPOTOMETp C IUIAMEHHBIM BapHaHTOM aroMu3aropa u
YKOMILIEKTOBAaHHBI HCTOYHHKAMH PE30HAHCHOTO H3IYYCHHs >Kelie3a, Maprafiia, IIMHKA, MEIH, KaJMHs,
CBUHIIA, KOOambTa, HUKEIS M XpoMa (JaMIamMH C IIOJBIM KaToIOM, O€3 3JICKTPOJHBIMH pPa3psIHBIMA
JaMIIaMH).



2. Komnpeccop BO3AyHIHBIN, COOTBETCTBYIOUINI TpEeOOBAHUSAM TEXHUYECKOW MHCTPYKIUH JUIS
aTOMHO-a0COPOIIMOHHOTO CIIEKTPO(OTOMETPA, MITH CKATHIA BO3IyX B OaioHax.

3. AlleTuneH pacTBOPEHHBIN 1 ra3000pa3ubii Texaundeckuit mo 'OCTy 2457 B 6amioHax.

Omnpenenenue coepkaHus IMHKA, MapraHiia, KoOaIbTa B IOYBE aTOMHO-a0COPOIIMOHHBIM METOJIOM

MeToa OCHOBaH Ha W3BICYCHHHM COEIUWHEHHWI 3J€MEHTOB W3 TMOYBBI M H3MEPEHUU TMOTIOIEHUS
3JIEKTPOMArHUTHOIO PE30HAHCHOI'O U3JTy4€HHUs1 CBOOOIHBIMM aTOMaMHU IIMHKA, MapraHiia, KooaspTa.

ConepkaHue TMOABIKHOTO IMHKA, MapraHia, kKoOajabTa B OOJBIIMHCTBE MCIOJIB3YEMBIX BBITSKEK
OIPEIEIISIOT aTOMHO-a0COPOIIMOHHBIM METO/IOM HANPSMYIO B IUTAMEHH ALIETHJICH - BO3IYX.

[Ipu ompenenennu 1nuHka B BeITSKKE 1 M pactBopa KC1 u3-3a BBICOKOM KOHIIGHTpAaIlMU COJIH
HapyllaeTcs HOPMajbHOE pACHbLICHUE pacTBOpa M TOpeHHe IUlaMeHU. JIJid yCTpaHEHus YyKa3aHHOIO
SIBIICHUST HEOOXOOMMO TPeIBAapUTEIbHO pa30aBUTh BBITSDKKY, MCIIONB30BaTh TPEXIIEIEBYIO TOpENKY Ha
aTOMHO-a0COPOIIMOHHOM  CITEKTPO(OTOMETPE H YUYUTHIBATH HE CEJIEKTUBHOE IIOTJIONICHHE C TOMOIIBIO
KOoppekTopa (oHa.

Meronuka onpeneneHuss MOJABMKHBIX COCIMHEHMM IIMHKA, W3BJIEKAEMBbIX M3 IIOYBBI alleTaTHO-
aMMOHUWHBIM ~ OydepHbiM pactBopoM ¢ pH 4,8 u mocieayouM  aToMHO-aOCOPOIMOHHBIM U
(hoTOMETpUUECKHUM JTHTH30HOBBIM OKOHYAHUEM YTBEpK/IeHa B KauecTBe I ocymapcTBeHHOro ctangapra PO.

MeTtoauka ompesesieHuss MOABMKHBIX COSJAMHEHWH MapraHila, M3BJIEKAEMbIX M3 IOYBBI alleTaTHO-
aMMOHMIHBIM OydepHbiM pactBopom ¢ pH 4,8 (mo Kpymnckomy u AnekcanmpoBoit), a Ttaxke 0,1 M
pactBopom 1/2  H2SO4 (mo [IleiiBe-PuHbkucy) W TOCIASAYIOIIMM  aTOMHO-aOCOPOITMOHHBIM M
¢doromerpuueckuM (¢ (OPMATBIOKCUMOM) OKOHYAaHMEM YTBEp)KICHa B KadecTBe I OCyaapCTBEHHOIrO
crannapra PO®.

IIpu onpenenenun wmapranna no Kpynckomy u  AuieKcaHIpoBol M3 KapOOHAaTHBIX IIOYB IIO
CTaHJIAPTU30BaHHOM MeTonuKe Ha Kaxiaple 10 cM3 MOYBEHHON BBITSXKKH, KOHTPOJIBHOIO pacTBopa u
pPacTBOpPOB CpaBHEHUS T0OABIIAIOT MO 1 Karuie HACHIILIEHHOTO PacTBOPa XJIOPUCTOTO CTPOHIIHSL.

[IpuroToBiieHNE HACBHIIIEHHOTO PACTBOpPA XJIOPUCTOro CTpoHLMSA - 100 T CTPOHIMS XJIOPHUCTOrO
mectuBoaHoro (1o 'OCT 4140) pactopstoT nipu HarpeBanuu B 100 cM3 AMCTUINIMPOBaHHON BOABI.

ConepkaHrne TOJIBMKHOIO KOOalbTa B HCIONB3YEMBIX BBITSXKKaX MOXKHO OIpEAesTh aTOMHO-
abCOpOLIMOHHBIM METOZIOM HANpsSMYyI0 B IJIAMEHH aleTWwieH - Bo3ayX. OJHaKo C LeNbl0 TOBBIIMICHUS
YYBCTBUTEIBHOCTH OIpEAETCHUs] ¥ YCTPAHEHHUS MEINAOLIEro BIMSHHUS MaTpHUILBl MpPeIBApPUTEIHHO
MIPOBOJAT 3KCTPAKLMOHHOE KOHLEHTPUPOBAHUE dieMeHTa. JlI1 MOoMydyeHus YCTOMYMBOIO KOMILIEKCA
KoOanpTa HamboJee 4acTo HCIONB3YIOT 2-HUTP030-1 -HadTON, IKCTPArupyroT COETUHEHHE H30-aMUJIOBBIM
3pHUpPOM YKCYCHOM KHCIOTBI M B DKCTpPAKTe€ MPOBOIAT OIpeleleHne KobajabTa aTOMHO-a0COPOIMOHHBIM
METOJIOM.

MeTtoauka ompeaeneHus MOIBMKHBIX COCIWHEHUN KOoOallbTa, M3BJICKAEMBIX W3 TIOYBBI aIleTaTHO-
aMMOHUIHBIM OydepHbiM pactBopom ¢ pH 4,8 (mo Kpymckomy u AnekcanapoBoii), a Takke 1 M
pacTBopoM a30THOM kucnotel (mo IleiiBe-PuHBKHCY) W TOCHEIYIOIIMM aTOMHO-a0COPOLIMOHHBIM |
dbotomerpuueckuM (¢ HUTPO30-P-compto m ¢ 1 -(2-mupummnazo)-2-nadronom (ITAH) oxoHuanuem)
yTBEp:KJeHa B KaduecTBe ['ocynapcrBenHoro cranaapra PO.

B cranmapTHON MeETOIMKE OAKCTPAKIIMOHHO-aTOMHO-a0COpOIIMOHHOE oOmpeneieHue KobanbTa B
BBITSKKE M3 MOYBBI 10 Kpynickomy U AJleKCaHApOBOW MPOBOISAT TAK K€, KaK U MEJIH.

B BeTskke w3 mouBel 1o [leliBe-PuHbKHCY cTaHmapTHasT METOJMKAa MPEIyCMaTpUBaET
9KCTPAKIIMOHHO-aTOMHO-a0COpOLIMOHHOE ~ OompezesieHre KobanbTa C MCIOJIb30BAaHUEM 2-HUTPO30-1 -
Hadroma.

XoJ aHayM3a

25 cM3 BBITSDKKM W3 TMOYBBI WJIM CTaHJAPTHOTO PACTBOpPA CPAaBHEHBI: MOMEIIAIOT B JCIUTENIbHYIO
BOpoHKY o0bemoM 100 cm3, noGaBisitoT 25 cM3 MacKupylomero pactsopa u 2 ¢cM3 pactBopa 2-HUTPO30-1-
Haprona. [locme noOaBneHMs KakIOro peareHTa COJAEPKUMOE BOPOHKHM TIIATENIBHO IE€PEMEIINBAIOT.
Boponky ¢ comep)umbIM OCTaBIsIIOT Ha 1,5 4. 3atem nmobaBisitoT 5 cMm3 m3oammianerata M B TeueHHe |
MHH 3HEPru4HO BeTpsixuBaioT. Ilocnme paspenenust (a3 BOAHBIM HUKHUN CIIOM OTOpAchIBaIOT, a SKCTPAKT
CJIMBAIOT B MPOOUPKY C MPUTEPTOM MTPOOKOI.

PeaktuBsl

1. Mackupyromuii pacTBOp TOTOBSIT B JIeHb MPOBEJeHUs aHanu3a. B mepHyro konlOy obosemom 1000
cm3 momemmator 400 cm3 40%-ro pactBopa smMmoHHOKHcioro Hatpus, 400 cm3 40%-ro pacTtBOpa
YKCYCHOKHCIOro Hatpus ¥ 40 cM5 KOHLEHTPHUPOBAHHOI'O pacTBOpa MepekucH Bojopoaa. O0veM 10 METKU
JOBOJSIT AUCTUIUIUPOBAHHOM BOOM.

2. CrannmapTHBIE pacTBOPBI CpaBHEHHUs koOanbTa ¢ copepxanueM snemeHTa 0,1-5 mxr B 1 cm3. s



npuroToBiieHus ucnonb3yoT ['CO ¢ comepxkanueM kobambra 1 Mr/cm3 minm kobOansT cepHokucibiii (IOCT
4462);

3. 2-mutposo-l-madpton MPTY 6-09-5829, «u.m.a.», pacTBOp B JHCTWUTMPOBAHHOM BOJE C
MaccoBoii noiein 0,1 %;

4. Harpuii nuMoHHOKHCHBIH  Tpex3amemennpli (OCT 3161, «uw.m.a.»). pacTtBop B
JTUCTUJUIMPOBAHHOM BOjIe ¢ MaccoBoM aoneit 40%;

5. Harpwmii ykcycHokucasii (I'OCT 199, «4.1.a.»), pacTBOp B JUCTHIIMPOBAHHOW BOJE C MaCCOBOM
noneit 40%:

6. ITepekuce Bomopoaa (I'OCT 10929);

7. N3oammiioBslii 3¢up ykcycHou kucioTel (n3oammianerar) (MPTY 6-09-2071);

8. uctrminmupoBaHHasi BOJa.

Anmnaparypa U MaTepHasbl.

. ATOMHO0-a0COpPOITMOHHBIN CITEKTPOPOTOMETP.

. Kommpeccop.

. Boponku nenutenpabie 00bemoM 100 cm3 mo 'OCTy 25336.
. Kon6sr mepusie o6semom 100, 1000 cm3 mo F'OCTy 1770.

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

. [Ipobupxu ¢ npurepteiMu npodbkamu mo 'OCTy 1770.

. Humnaper mepubie o0bemoM 50 u 500 cm3 o 'OCTy 1770.

Omnpenenenue copepKaHus PTYTH B PACTEHUSX OecCIUIaMEHHBIM aTOMHO-a0COPOIIMOHHBIM METOI0M
(METOIOM «XOJIOJTHOTO TTapay )

Meron oOCHOBaH Ha W3MEPEHUHM TMOIJIOMICHUS AJIEKTPOMArHUTHOTO PE30HAHCHOTO H3Iy4YEHUS
CBOOOJIHBIMH aTOMaMH PTYyTH. s mojgydyeHHs aTOMHOrO Mapa PTYTH OCYIIECTBISIOT PasIoKEHHE IPOObI
pacTeHUN U TepeBeieHHEe €€ B pPacTBOpP, BOCCTAHOBJIEHUE B PACTBOPE XUMHMUYECKH CBS3aHHOM PTYTH 10
METaJJINYECKOM, MepeBo] €€ B ra3oByl0 ¢GopMy MOTOKOM BO3AyXa M IMPOJYBKY ATOr0 BO3JyXa C HapaMu
pTYyTH dYepe3 aromm3aTop (KBapleByl TpyOky). [IpumBomumasi HUkKE METOAMKA SIBISETCS MoOIuUKaIMen
aTOMHO-a0COpPOIIMOHHOTO METO/la OMNpeAeNieHUusT PTyTH C UCIHOJIb30BAaHHEM OTEUYECTBEHHOI'O PTYTHOTO
aHanmu3aropa tuna «fOmus.

[TonroroBka MoYBBI MPHU OINpPENEICHUH BAJIOBOTO COJEP>KAHUS PTYTH: HABECKY 5 T' M3MENIbYEHHOTO U
BBICYIIEHHOTO PACTUTEIBHOTO MaTepuajga IOMEIIaloT B KOHMYECKYI0 KoilOy obvemom 500 cm3.
[TocnenoBatenpbHO mpuauBarOT 1 cM3 3THUIOBOrO cnupra, S cM3 OUAMCTHIIMPOBAHHOW BOABI U S5 cm3
a30THOW KUCHOTBHL. KonOy 3aKkphIBalOT MaJCHBKOW BOPOHKOH, COJEPKUMOE IMEPEMEIIUBAIOT U OCTABJISIFOT
Mpy KOMHATHOM TeMIlepaType Ha HOYb. 3aTeM OCTOPOXKHO TMpH IOMEIIMBAHUUA NPOObI IO KarisaM
npunuBaioT 20 cM3 cepHOIl KHCIIOTHI, He A0IycKasi OypHOTo BBIZCICHHS OKHCIIOB a30Ta.

PeakTuBbl

1. 5%-i1 pactBop kamust mapranunoBokucioro- 5 r peaktuBa (I'OCT 20490. «x.4.») pacTBOpSIOT B
OMIMCTHWIITUPOBAHHOM BOJIEC U JOBOIAT 00beM 10 100 cm3.

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

3. Kucnora azornast mo 'OCT 11125 «oc.u.».

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

5. Kucnora constnast (OCT 14261 «oc.4.»). 4 M pacTBop B OMIUCTHIUTHPOBAHHON BOJIE.

6. Boga OuaucTiiinpoBaHHasl.

Arnmnaparypa U MaTepuabl
. Becwl maGopatopHbie obmiero HaznadeHus 2 kiaacca TouHoctd o 'OCTy 24104.

. bans BonsgHast mabopaTtopHasi.

. Kon6s1 kornaeckue oobemom 100 cm3 mo 'OCTy 25336.

. Kon6s1 mepusie o6bemom 100 cm' mo 'OCTy 1770.

. Humunaper mepubie o0bemMoM S 1 20 cm3 mo 'OCTy 25336.
. Boponku na6opatopusie o 'OCT) 25336.

. CTekna yacoBble.

. [Tasiouku CTEKIISIHHBIE.

. OuibTphI 0€330bHBIE «CHHSISI JIEHTAY.

XoJ aHaIu3a

ANMKBOTY aHanu3upyeMoro pactBopa [-2 cM3 mnomMemiaroT B peakIHOHHYIO Mpodupky (1),
nobasmsitor 1 cM3 10%-ro pacTtBopa ABYXJIOPHMCTOTO OJIOBa M Cpa3zy K€ BBOISIT B CKISIHKY OapOatep.
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CHuMaroT moka3aHusi uoHomepa. [lpu cuiabHOM NE€HOOOPAa30BAaHMM B PEAKIHMOHHYIO MPOOUPKY Mepen
N00aBJIEHUEM pPACcTBOpPA JBYXJOPHCTOTO OJOBAa BHOCST OJIHY Kallll0 CHJIMKOHOBOTI'O Ba3€JIMHOBOIO Macia.
[Tocne oxoHYaHMsI W3MEpeHHs] TMOMeIalT OapOaTep pEeakUMOHHOM NPOOUPKH B MYCTYIO MPUOOPHYIO
npobupky (2) ¥ MPOAYBAIOT Ta30JAMHAMHUYECKYIO CHCTEMY aHajau3aTopa [0 YCTAHOBJICHUsS TMOKa3aHUU
ctpenku woHomepa Ha mudpy 100. Tlepen Hauanom wu3MepeHus OapOaTep HaXOIUTCA B MPHUOOPHOM
npobupke (3), 3aMOTHEHHOW Tmepen HadaioMm aHaim3 S5 cM3 5%-ro pacTBopa IMEpMaHraHaTa Kajus s
MOTJIOIIEHUSI OTPa0OTaHHO PTYTH.

KanubpoBounyro mkamy crpost mist aByx auanazoHoB or 0 go 0.01 mxr u or 0,01 mo 0.03 mxkr
PTYTH B pEaKkIMOHHOW mpoOupke. (s 3TOoro B peakmuoHHYO MpoOupky BHOCAT moodepento 0; 0,3; 0,5;
0,6; 0,8 u 1,0 cM5 cranmaptHoro pactBopa cpaBHeHus coaepskamiero 0,01 mxr B 1 cm3 prytu (0; 0,003;
0,005; 0,006; 0,008; 0,01 MKr B peakIMOHHOW MPOOHUPKE), MOOABIAIOT OUIUCTIILIMPOBAHHYIO BOIY IO
oobema 2 cm3. 3atem mpwimBaioT | cM3 10%-ro pacTBopa JBYXJIOPHUCTOTO OJIOBA M Cpa3y K€ BBOIST B
CKISHKY OapOaTep. 3amuchiBalOT MOKa3aHWs HoHOMepa. J[[nsi mocTpoeHHs] KaluOpPOBOYHOW MIKAdbl C
nuanazoHoMm 0.01 - 0,03 MKr B peakimoHHy10 mpoOdupky BHocsT noodepento 0; 0.10; 0,15; 0,20; 0.25; 0.30
cM3 cTaHIApPTHOTO pacTBopa cpaBHeHwms, coxepxaimiero 0.1 mxr/cm3 prytu (0: 0,010; 0,015; 0,020; 0,025;
0,030 Mkr B peakmuoHHOW mpoOupke). Jlamee xon aHanmu3a TakoW Ke, KaK W IS PacTBOPOB
KanuOpoBouHOH 1Kajsl T 0 10 0,01 MKT.

I'pamyupoBouHBIil TpaduK CTPOSAT, OTKJIAAbIBasg MO OCH aOCIHCC KOHIEHTPALUUIO PTYTH B MKI/V
PEaKUMOHHON MPOOUPKH, MO OCH OpJIMHAT - MPOIMYyCKaHHE, BbIpaXCHHOE B % OT MOJHOW IIKalbl B
nuarnaszone 4-9 nonomepa. Ouudpoka «0-100» BepxHe# mIKaabl HOHOMEPAa COOTBETCTBYET auamnazony 40 -
90 OTHOCUTENIBHBIX €AMHHUII TPOITYCKAHUSI HHTEHCUBHOCTH PE30HAHCHOIO U3TYUYEHUS PTYTH.

ConeprkaHue PTYTH B MI/KT MOYBBI PACCUUTHIBAIOT 1O (hopMyIie

Hg = (C+V0)/ Vem

rne C - KOHIEHTpamusl pTyTH, HalleHHas MO TpaayupoBodyHOMYy rpaduky, Mxr/ V; VO0- obobem
HCXOJTHOM BBITSDKKH (00BEM pacTBOpa paszioxkeHHOW mpoOsl - 100 cm3). V1 - 00beM amukBOTHI, cM3; m -
HaBECKa MOYBHI, T.

PeaxTuBbl

1. OcHOBHOI cTaHIapTHBIN pacTBOp pTyTH ¢ KOoHIeHTparmeidl 100 Mkr/cm3; 0.166 T a30THOKHCIIOM
prytu (I'OCT 4520. «x.4.») pacTBOPSAIOT B OMIUCTHUTMPOBAHHOW Bojae B Koimoe oOwremom 1000 cm3,
npenBaputensHo jgo0aBuB 30 cM3 koHIeHTpupoBaHHOW a3oTHOM kuciaotel (TOCT 11125. «oc.u.») u
HECKONbKO KpucTauioB Kamusi XxpomoBokucioro (I'OCT 4459 «x. 4.»). PacTtBop XpaHsAT B TedueHHe 3
Mecsues. Mnu ncnonssytor I'CO pactBopa conu pTyTH;

2. CrangapTtHblii pacTBOp ¢ KoHmeHTtparued prytd 10 mkr/cm3; 10 cM3 OCHOBHOTO CTaHIApPTHOTO
pacTBopa PpTyTH TMOMEMIAIOT B MepHyl Koil0y o0bemom 100 cM3 W J0BOOST 10 METKH
OMIMCTHITUPOBAHHOMN BO/ION. PacTBOp TOTOBST B ICHD MPOBEACHUS aHAIH3A;

3. CranpmaptHelii pactBop ¢ KoHueHTpauued prytu 0.1 Mkr/cm3: 5 cm3 pacTBopa KOHIIEHTpaIuen
prytn 10 MKr/cmM3 momemniaroT B MeEpHYH Konl0y BMecTHMOCThIO 500 cM3 u A0BOAST 00BEM /0 METKH
OUIUCTUILTUPOBAHHON BOJIOM. PacTBOp rOTOBAT B ICHb MTPOBE/ICHUS aHAIN3A;

4. CranmaptHeii pactBop ¢ KouueHtparuein pryta 0.01 wmxr/cm3 : 10 cm3 pactBopa ¢
koHreHTpamueit 0,1 mkr/cm3 momemarT B MepHyr KoiOy oO0bemom 100 cmM3 u O0BOAST JO METKH
OMIMCTWIITUPOBAHHOM BO/ION. PacTBOp TOTOBST B ICHb MPOBEACHUS aHAIH3;

5. 10%-it pactBOp AByxJIopucTOro osioBa: 12 1 onoBa aByxiopucroro 6e3sogHoro (I'OCT 3678,
«4.7.2.») PpacTBOpAOT B 15 c¢M3 KOHIIEHTPUPOBAHHOW COJITHOHM KHCJIOTBI W JIOBOIAT OOBEM
OounucTIITUpoBaHHOK Booi 10 100 cm3.

6. 5%-it pactBOp Kanusi MapranuoBokuciioro (mepmanranata kamusi, [OCT 20490, «x.u»): 5 r
peakTuBa pPacTBOPSIOT B OMIUCTHIUIMPOBAHHON BoJe U A0BOAAT o0bem g0 100 cm3. PactBop roToBAT B
JIeHb POBE/ICHUS aHAJIN3A.

7. Macno Ba3eJIMHOBOE WJIM CUIIMKOHOBOE.

8. Boga 6uaucTrimupoBaHHasl.

Armnmapartypa u MaTepuarbl.

1. Anamuzatop prytd <«tOnus-2», «Pryte-101» wunm 110608 Opyroil aHajlOrMYHBIA aHAIU3aTOP
pTYTH.

2. Uonomep wiu pH-metp (tunadB-74, pH 121).

3. Kon6sr mepubie o6semom 100,500, 1000 cm3 mo T'OCT 1770.

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

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



1.4. Omnpenenenue conepkaHus OPTaHMYECKOro BellecTBa MO MeToAy TropuHa B Moaudukanuu
HOUHAO (I'OCT 26213)

Meton oCHOBaH Ha OKHCJIEHHMHM OPTaHMYECKOr0 BEIIECTBA PAaCTBOPOM IBYXPOMOBOKHCIIOTO Kajusi B
CEpHOI KHCIIOTE M TOCIEOYIOIIeM OIpeNeJeHUH TPEXBAJICHTHOTO XpOMa, 3KBHUBAJEHTHOTO COAEPKAHUIO
OpPraHUYECKOr0 BEIIECTBA, HA (POTOINEKTPOKOIOPUMETPE.

Meron He mpurofieH A Ipod ¢ MaccoBou moied xyopuaa 6omnee 0,6% u mpod ¢ MaccoBoi goseit
opranuyeckoro Beuiecta 6omuee 15%.

N3 pa3MonoToli MOYBBI WM TMOPOABI OTOMPAIOT TPEACTABUTEIBHYIO TPOOy Maccor 3-5 r mis
TOHKOTO W3Menb4YcHHs. llepen m3menbueHueM W3 MPOOBI yNAISIOT MHUHIETOM BHIUMBIC HEBOOPYKCHHBIM
IJIa30M HEPA3JIOKUBIINECS KOPHU U PACTUTENBHBIE OCTATKU. 3aTeM Mpo0y TIOJHOCTHIO U3MEIbYalOT U
MPOITYCKAIOT Yepe3 IUIETEHOE CUTO C OTBepcTusiMu auametpoMm 0,25 mm. i1 TOHKOTO U3MENbYEHUS
UCTIOJB3YIOT CTYNKU M U3MENbYUTENbHbIE YCTpoiicTBa U3 (hapdopa, cTanu U APYyTUx TBEPABbIX MATEPHAIIOB.

Xon anammza. OKHUCICHHE OPraHUYECKOro BemiecTBa. Maccy mnpoObl TOYBBI WM TOPOJBI TSt
aHaJIM3a OMPEEIIAIOT, UCXOS U3 MPEAINOIaraeMoro CoAep aHus OpraHMuec "KOro BEIIecTBa:

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

[TpoObl TOYBBI WM TOPOABI B3BEIIMBAIOT C MOTPEHIHOCTBI0O HEe Oonee 1 Mr u moMemarmT B
NpOOUPKHU, yCTaHOBJICHHBbIC B mTaTuBbL. K mpobGam mpunuBaroT mo 10 cm3 xpomoBoi cMmecu. B kaxmyro
NpOoOUPKY MOMEMIAIOT CTEKJISHHYIO MaJOYKy M TIIATEIBHO IMEPEeMENIMBAIOT Mpo0y C XPOMOBOI CMECHIO.
3areM IITaTHBBI C MPOOUpPKAMH OMYCKAIOT B KUIIALILYIO BOASHYIO OaHIO. YpOBEHb BOJBI B OaHE JOIKEH
ObITb Ha 2-3 cM BBIIIE YPOBHSI XpPOMOBOM cMecu B mpoOupkax. [IpomomkuTeNbHOCT HarpeBaHus
cycreH3uil - 1 4 ¢ MOMeHTa 3akuIlaHusi BOJbl B OaHe Mocje MOrpykeHus B Hee Mpooupok. Comeprkumoe
NpoOUPOK MEePEeMEIINBAIOT CTEKISIHHBIMUA TanoykamMu vepe3 Kaxasie 20 muHyT. [lo umcrewenmn 1 u
HITaTUBBI C MPOOMpPKaMU MOMENIAIOT B BOJAAHYIO OaHIO ¢ XonmonHoW Bomoi. [locne oxnaxkaeHust B mpoOUpKU
npunuBaoT 1mo 40 cm3 Boabl. 3areM U3 NPOOMPOK BBHIHUMAIOT MAJOYKH, TIIATETHHO IE€PEMEIIMBAIOT
cycrieH3un OapOataryieil Bo3lyXa M OCTaBISIOT ISl OCElaHHs TBEPABIX YACTHI[ M TOJHOTO OCBETICHHS
HA/I0CaJJOYHOM YacTu pacTBopa. BmecTo oTcTamBaHMs JOIMYCKAeTCs NMPOBOIUTH (DMIBTPOBAHHME CYCIEH3MN
yepe3 0€3301bHbIC PHIIBTPBI (CUHSS JICHTA).

[TpuroToBieHue pacTBOpoB cpaBHEHUs. B neBaTh mpobupok HamuBaroT mo 10 cm3 XpoMmoBo# cMmecu
Y HarpeBaloT MX B TeUCHHWE | U B KUIIAIMICH BOJSHON OaHe BMECTE C aHaIu3upyemMbiMu TpoOamu. [locie
OXJIQXKJCHUS B NMPOOMPKU NPWIMBAIOT yKa3aHHBIC Jajiee B TaOiIuIle OObEeMbl JAUCTHIUIMPOBAHHON BOABI U
pacTBopa BOCCTaHOBUTENSA. PacTBOPHI TIIATENBHO NepeMeInBatoT OapOaTaleil Bo3ayxa.

XapaKTepHuCTHKa pacTBOpa Homep pactBopa cpaBHEHUs

1 2 3 4 5 6 7 8 9

O0wem BoabI, cM3 40 38 36 32 30 25 20 15 10

O6wvem pactBopa BOCCTaHOBUTEIIA,
cm3 0 2 4 8 10 15 23 25 30

Macca opraHu4ecKoro BEIEeCTBA B PACTBOPE CPAaBHEHUS, MT

SKBUBAJICHTHAsI 00bEMY BOCCTaHOBUTEJS

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

DOTOMETPUPOBAHUE PACTBOPOB IMPOBOASAT B KIOBETE C TOJIIMHOW MPO—CBEYMBaeMoro cios 1-2 cm
OTHOCUTEJIBHO pacTBopa cpaBHeHus Ne 1 npu nnuHe BoaHbl 590 HM WIM HCHONB3Ys OPAaH)KEBO-KPACHBIN
CBETOQWIBTP C MAaKCUMyMOM Tiporyckanust B oOiactu 560 - 600 wM. PacTtBopsl B KIOBETY
(OTOANIEKTPOKOIOpPUMETPA MEPEHOCAT OCTOPOXKHO, HE B3MyuMBas Ocajlka pacyeT. Maccy OpraHu4ecKkoro
BEIIECTBA B AaHAIM3HPYEMOM Mpolde OmpelNeisioT Mo rpaayupoBoyHoMy Tpaduky. Ilpu moctpoeHun
IPaAyUpOBOYHOrO Tpaduka IO OCH abCIUCC OTKIAAbIBAIOT Maccy OpraHM4YecKoro BellecTBa B
MUJUIMTPaMMax, COOTBETCTBYIOLIYI0 OOBEMY BOCCTAHOBUTENS B PACTBOPE CpPaBHEHHS, a MO OCH OpJIMHAT -
COOTBETCTBYIOIIEE MTOKa3aHHe Mpuoopa.

MaccoByto 10710 OPTraHMYECKOro BemecTBa (X) B MPOIEHTAX BBIYUCIISIOT

no ypaBHeHntio X =m/ml ¢ 100,



r7ie T - Macca OPraHUYEeCKOro BEIIeCTBA B. aHATM3UPYyEMOH Mpode, HaliileHHas 0 TpaduKy, MT;

ml - macca npoOsI, MT;

100 - ko3 purmeHT nmepecyera B MPOILICHTHI.

Jlomyckaemble OTHOCUTENbHBIC OTKJIOHCHHsSI OT aTTECTOBAHHOTO 3HAYEHHS CTAHIAPTHOTO o0Opasia
JUIsl IBYCTOPOHHEW noBepuTtesibHON BeposaTHocTh P = 0,95

MaccoBas 10511 OpraHM4ecKoro BeuiecTna, % Jomyckaembie OTKIOHEHHUS, %0(OTH.)
MmeHee 3 20

3-5 15

6omee 5 10

Amnmapatypa u MaTepuaibl:

. ®OTO3IEKTPOKOTIOPUMETP.

. baus Bonsanas.

. Becbl TOp3uOHHBIC WK JPYTHE C MOTPEITHOCTRIO He Ooree 1 mr.

. [IpoOupKu CTEKISTHHBIE TEPMOCTOUKHE BMECTUMOCTBIO 50 cm3

. lTatuB myis mpoOUpOK.

. bropeTka wim no3zarop s otmepuBanus 10 cM3 XpoMoOBO CMeCH.

. [Tanouku crexssiHHbIe JUIMHOK 30 cM.

. Hunmuuap wim gozatop ayist orMmepuBanus 40 cm3 BOABI.

. I'pyma pe3nHOBas CO CTEKISIHHON TPYyOKOW MU YCTPOMCTBO 1y1s 6apbaranuu
10. Bropetka BMmecTuMOCThIO 50 cM3.

11. Kon6sr Mepuble BMeCTUMOCTBIO 1 aM3.

O 00 1N DN B~ W —

KOHTPOJIbHBIE BOIIPOCBI 1O JUCHMIUIMHE «MHCTPYMEHTAJIBHBIE METO/bI
NCCIIEAOBAHNIN»

1. [TonsiTue mabopaTOpHON TOCYBI

2. Bunber mabopatopHoii oCyabl.

3. Texauka oTOOpa pacTUTEIBLHBIX 00PA3IIOB.

4. TexHuka oTOOpa MOYBEHHBIX 00PA3IIOB.

5. Texaudeckue cpeacTBa 0ToOpa MOYBEHHBIX 00Pa3IIOB.

6. ®opmsbl Kanus B IOYBE

7. Mertozsl onpenesieHus: Kajaus B TIOYBE.

8. Uro Takoe MaKpOdJIEMEHTHI.

0. Yto Takoe MUKPOIJIEMEHTHI

10. Onpenenenne rymyca. CocTaBHbIE YaCTH I'ymyca

11. Mertozasl onpenesieHus OPraHM4eCcKOro BEIIEeCTBA MOYBHI.

12. 3HaueHue, NPUHLKI M XOJ aHaJu3a ONPEIENICHUs B IOYBE HUTPATHOIO a30Ta C IOMOIIbIO
HMOHOCEJIEKTUBHOIO IEKTPO/A.

13. 3Ha4yeHue, NPUHLKI U X0/ aHAJIN3a ONpeesieH!s] HUTPU(UKAMOHHON CIIOCOOHOCTU TOYBBI
o KpaBkoBy B Mmonudukanuu nouBeHHOro vHCTUTYTa MM. B.B. Jlokyuaesa.

14. 3HaueHue, NMPUHLMII M XOJ aHaJIMW3a OINPEACICHUS COAEpXKaHWs aMMOHHUIHOIO a3oTa ¢
oMo peaktrBa Heccaepa.

15. 3HavyeHue, MPUHLUI W XOJ| aHAIM3a ONpEeNCHHs COAepX aHUs NOABIKHOTO (ochopa B
KapOoOHaTHBIX Mo4yBax no merony b.I1. Mauuruna.

16. 3HavyeHue, IPUHIMI U X0 aHaJIN3a ONpeesICHHs CoepKaHusi OOMEHHOr0O Kajus B MOYBE IO
merony b.I1. Mauuruna B moguduxanun [TUHAO.

17. 3HaueHue, NPUHIUI U XOJI aHAJIN3a MOTEHIIMOMETPUYECKOrO onpeaeneHus pH noussl.

18. 3HayeHue, MPUHIMIT U XOJl aHAJIM3a ONPEAECICHUS CYMMBI MOTJIOIIEHHBIX OCHOBAHUW MO
Kanneny-I'unbkoBuiry.

19. 3HavyeHWe, MPUHIMUII M XOJl aHaJIu3a OIpPEENICHUs ryMyca IOYBBl 10 METOAy TropHHa B

monupukammu [TUHAO.



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

Teoperndeckue BOIPOCHI

1. WNHcTpyMeHTanpHBIE METONABI ONpejeNieHHe O0a30BBIX XapaKTEPUCTHK arpou3nyYecKoro
COCTOSTHUSI TIOUBBI.

2. MeTtoapl ompeneneHus IUIOTHOCTU —CIIOKEHHUS, arperaTHOro CocTaBa, BOJOMPOYHOMN
CTPYKTYPBI.

3. MeTtozas! u3ydeHus TUAPOPU3NIECKUX CBOUCTB MOUBHI.

4. MeToapl TUArHOCTHKW TEPEYIUIOTHEHUS MMouBbl. OmnpenencHue (QU3NKO-MEXaHMUECKHX
CBOICTB IIOYBBI.

5. CrniektpanbHble MeTO/IbI aHanu3a. CyIIHOCTh METOOB.

6. DeKTpoXuMudeckue MeTo sl ananu3a. CyIHOCTh METO/IOB.

7. Xpomatorpaduueckue MeTobl aHam3a. CyIHOCTh METOOB.

8. Tepmuueckue metoas! aHanu3a. CylniHOCTh METOOB.

9. [TonsiTre 06 aHANUTHYECKUX MPHOOpaXx.

10. Tunel aHATUTHYECKUX TTPUOOPOB.

11. CriekTpanbHbIi aHAIIN3.

12. CymrHocTh GOTOMETPUH.

13. Hcnonp3oBaHue IIaMEHHOH (OTOMETPHHM B arpOHOMHYECKHX HccieqoBaHusx. OCHOBHBIC
pUOOPHI.

14. ATOMHO-a0COPOLIMOHHBIN CIIEKTPaTbHBINA aHAIN3, CYIIIHOCTh METO/IA.

15. [Torenurometpusi. CyniHOCTh MOTEHIIUOMETPHUH.

16. [IpumeHeHne NOTEHIIMOMETPUYECKUX METOAOB B arpoHoMuu: auarHoctuka pH, nonos Ca,
K, CI, NO3.

17. CoBpeMeHHbIE HWHCTPYMEHTAIbHBIE METOJBI ONpPEJeICHHe O0a30BBIX XapaKTEPUCTUK
arpOXUMHUYECKOTr0 COCTOSIHUS TTOYBHI.

18. Knaccuueckrie MeTOAbl OINpEAECNCHHUs] KUCIOTHOCTH TMOYBBI U JOCTYMHBIX 3JIEMEHTOB
MUTaHUSL.

19. OrnpenenieHne THKEIbIX METAJUIOB.

20. buoxumuyeckre MeTOAbI UCCIETOBAHUS PACTEHUM.

21. OTt60p, STHKETHUPOBAHKE, TPAHCTIOPTUPOBKA U XpaHEHUE TPoO sl aHATTN3a.

22. Cpennue mpoObl KyJIbTYPHBIX PACTEHUH M MOATOTOBKA MX K aHAIM3y — OTOOP C OTIEIhHBIX
pacTeHui, MEIKOIECNIHOUHBIX MTOCEBOB, KPYIHBIX JACIISHOK.

23. buonornueckue CBOWCTBA TMOYBBI, HMX 3HAYEHHE JJISI PACTEHUA UM BO3MOYKHOCTH
peryJaupoBaHusl.

24. WHcTpymMeHTanbHble METOIBI  OMpefiesieHne ©0a30BbIX XapaKTEPUCTUK OHOJOTHYECKHX
CBOWCTB MOYBBI.

25. Mertozasl onpenesieHus OPraHM4eCcKOro BEIIEeCTBA MOYBHI.

26. MeTtozs! onpeneseHns IbIXaHusl.

27. Mertonb! onpeiesIeHUsI MUKPOOHOJIOTUYECKONH aKTHBHOCTH.

28. Arpoxumuyeckas ciyx6a PO u ee poib B XUMU3AIUH 3eMJIS/ICITHA.

[IpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUS

I. 3HaveHue, NPUHIUI U XOJl aHAJIM3a OINpPEACIICHHUs] B IMOYBE HUTPATHOTO a30Ta C IMOMOILbIO
HMOHOCEJIEKTUBHOTI'0 JIEKTPO/Ia.

2. 3HaueHue, MPUHIUI U XOJ aHalu3a OINpeaeTeHUs HUTPUPUKAIIMOHHON CIIOCOOHOCTH MOYBBI
o KpaBkoBy B Mmonudukanuu nouBeHHOro vHCTUTYTa MM. B.B. Jlokyuaesa.

3. 3HaueHue, MPUHLMII W XOJ aHalh3a OIpPEACNICHUs COAECpKaHHUS AMMOHMMHOIO a3oTa ¢
nomolbio peaktuBa Heccnepa.

4. 3HaueHue, MPHUHIMII U XOJ aHallu3a OIpeIeNeHHs] COoAep)KaHus MoaBMWKHOrO Qocdopa B
KapOoHaTHBIX 1MouBax no metoay b.I1. Mauuruna.

5. 3HaueHue, MPUHIUI U XOJ] aHAIHM3a ONPeIeTICHHs COIEPKaHusl OOMEHHOTO KaJlus B TIOYBE 10
Metony b.I1. Mauuruna B moguduxanuu HHIUHAO.

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

7. 3HaveHWe, MPUHIMI W XOJ aHaJIW3a OINPEICIICHHS CYMMBI TOTJIONIEHHBIX OCHOBAaHUU 10

Kanneny-I unbkoBuiy.



8. 3HaueHue, MPHUHIMII M XOJ] aHaIu3a ONpEJCeJICHHs T'yMyca IOYBBI IO MeToay TropuHa B
moudpukammu [[UHAO.

ITPUMEPHA I TEMATHUKA JTOKJIAJZIOB, CTATEU 11O JUCILUITIINHE
«MHCTPYMEHTAJIBHBIE METO/Ibl UCCJIEJJOBAHU»

1. [Tnonopoaue mouBsl, ero Bubl. [1yTr nmoBeimeHus 3pGekTHBHOrO MI0A0pOIuSI.

2. [Torennmanboe u 3ddexTuBHOE TIOAOpOANE MOYB. OCHOBHBIE MPHEMBbI TMOBBIIICHUS
3¢ (EKTUBHOTO MIOJOPOIHS TTOYB.

3. CocTtaBHbIE YacTH MOYBBI M X POJIb B MUTAHUU PACTEHUH.

4. EMKOCTb MOIJIONIEHUs U COCTaB MOIJIONIEHHBIX KATHOHOB MTOYB.

5. Peakuus mouBeHHoro pactBopa. Buabl kucinotHoctd. Ponb pasHbBIX BHIOB KHUCIOTHOCTH
MIOYB B MUTAHUU PACTECHUI.

6. Uro Takoe OypepHOCTh U KaKoBa €€ pojib B MUTAHUM PACTCHUN U MPUMEHEHUU yI00pEHUIA.

7. Arpoduzndeckre, OHOIOTHYECKUE U arpOXUMHUYECKHE TIOKA3aTEeNN TUI00POIHSL.

8. JlaliTe onpesenenre HUTPUPUKAITMOHHOW CITIOCOOHOCTH TIOYBHI.

9. VcToYHMKY MOCTYIUIEHUS. U TIOTEPh a30Ta U3 MOYBBI. Y CBOEHHE PACTEHUSIMHM aMMHMA4yHOIO U
HUTPATHOT'O a30Ta.

10. KpyroBopor azora B mnpupoge. Meponpustiss O YIY4IIEHHIO a30THOro OajlaHca B
3eMJIeeU Y.

11. Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTh HUTPUDUKAITUH?

12. Conepxanue u Gopmsl hocdopa B MoUBe.

13. Conepxanue u GopMbI Kalus B IOYBE.

14. Kaxk onpenenuts yno0peHusi, coaepkanue aMMuaK?

15. MukpoynoOpeHusi, UX XapaKTepUCTHKA, 0OCOOEHHOCTH MPUMEHEHUS

16. OcHOBHBIE MUKPOYIOOPEHUST — CBOMCTBA M YCIOBHS 3P (HEKTHBHOTO MPUMEHEHHUS.

17. [loHsITHE O KOMIUIEKCHBIX yA0OpeHusaX. MIX 5JKOHOMHUECKOE U arpOTEXHUUYECKOE 3HAUCHHUE.

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

l. WNHcTpyMeHTanbHBIE METONBI OINpejefieHue O0a30BbIX XapaKTEPUCTHK arpopu3nyYecKoro
COCTOSIHUSI TTOYBBI.

2. Mertoasl ompeneneHus IUIOTHOCTH — CJIOKEHHMs, arperaTHoro CoCTaBa, BOJOMPOYHOM
CTPYKTYPBIL.

3. Mertonb!l n3yueHus ruApOGU3NIECKUX CBONCTB IMOYBHI.

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

5. CrnexTpaibHble MeTO1bl aHanu3a. CyIHOCTb METOJIOB.

6. DJIEKTPOXUMHUYECKHUE METOAbI aHaiu3a. CylnHOCTh METOIOB.

7. Xpomarorpaduueckue Metoabl aHau3a. CyIHOCTh METOIOB.

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

9. [TonsiTre 06 aHANUTHYECKUX MPpHOOpax.

10. Tunel aHATUTHYECKUX TTPUOOPOB.

1. CrieKkTpasbHbIN aHAIIN3.

12. CymrHocTh GOTOMETPUH.

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

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

15. [Torennmomerpusi. CymHOCTh MOTEHIIUOMETPHUU.

16. [IpuMeHeHne MOTEHIIMOMETPUYECKUX METOJOB B arPOHOMUH.

17. CoBpeMeHHbIE HHCTPYMEHTAJbHbIE METOJBl OIpeleieHre O0a30BbIX XapaKTePUCTHUK

ArpOXUMHYCCKOTO COCTOSAHUS ITOYBBI.



18. Knaccuueckue MCTOAbI OIPCACIACHHUA KHCIOTHOCTH IIOYBbI MW AOCTYIIHBIX J3JICMCHTOB
IMUTaHUA.

19. Mertonbl onpeieIeHUE TAKENBIX METAJIIOB.

20. buoxumuyeckne METOAbI UCCIIEI0OBAHUS PACTEHUN.

21. buonornyeckne cBoiicTBa MOYBBI, UX 3HAYEHUE JJISI PACTEHUM.

22. WHCcTpyMeHTanbHBIE METOABI ONpeiefieHHe Oa30BBIX XapaKTEPUCTHK OHOJIOTHYECKUX
CBOICTB IIOYBBI.

23. MeTtozs! onpeesieHns OpraHMuecKoro BEIECTBa MOYBBI.

24. MeToabl onpenesieHus IbIXaHus.

25. MeTtozs! onpenesneHns MUKpOOHOIOrH4eCKOH aKTUBHOCTH.

26. Arpoxumudeckas ciryx0a P u ee posib B XUMHU3aIIUN 3eMIICICITHA.

PEKOMEHAYEMAZ JINTEPATYPA

a) OCHOBHAs JIUTEpaTypa:

1. 1. OBbC "Znanium" Kuaun, B. B. Arpoxumus : yde6.mocobue / B. B. Kunun. - Mocksa :
HNH®PA-M, 2015. - 351 c. - (I'p. YMO). — Pexum nocrymna: http://znantum.com/bookread2.php?
book=465823

2. OBC «Jlanb»: SAromun, b.A. Arpoxumus [DnexTpoHHbIN pecypc] : yueb. / b.A. SAroaun,
IO0.I1. XKyxos, B.M. Kob63apenko. — OnextpoH. naH. — Cankr-IlerepOypr : Jlanp, 2016. — 584 c. —
Pexxum noctyna: https://e.lanbook.com/book/87600.

3. ObC «Jlamp»: MamonTtoB, B.I'. MeToasl INOYBEHHBIX HCCIEJOBAHUNA [DINEKTPOHHBIN
pecypce] : yuebnuk / B.I'. MamontoB. — Dmnektpos. naH. — Cankrt-Ilerepoypr : Jlans, 2016. — 260 ¢. —
Pexum noctyna: https://e.lanbook.com/book/76275.



0) OTIOTHUTENIbHAS TUTEpATypa:

1. 1. OBC «Jlanp»: CemennsgeBa, H.B. Meronpl uccinenoBaHusi MOYB M MOYBEHHOI'O IOKPOBA
[DnexTponnbIii pecype] : yued. mocodbue / H.B. CemennmseBa, A.H. Mapmynes, H.1. JloopoTBOopckas. —
Onektpod. gaH. — HoBocubupck : HI'AY, 2011. — 202 c¢. — Pexum nocryna:
https://e.lanbook.com/book/4578.

2. Ob «Tpyner yuensix CTI'AY»: JlabopaTopHBIi MPAKTHKYM IO arpOXMMHUH [3JIEKTPOHHBIN
MOJIHBIM TEKCT| : TMocoOWe I CTYIEeHTOB By30B N0 HampabieHuio 35.03.04 «ArpoHomus», mpoduib
«ArpoHoMus», «3ammura pacteHui», «IlmomooBomeBoactBo» u 35.04.04 «Arponomus» (maructp) / A. H.
Ecaynko, B. B. Arees, A. U. Ilogkomun, B. I'. Cerues, 0. U. I'peunmkuna, O. 0. Jlobankora, A. A.
Benosomnoa, M. C. Curuna, C. A. Kopoctenés, E. B. I'omocuoii, H. B. I'/pomoBa, A. B. Bockob6oitHNKOB,
E. A. Canenko, A. 1O. Oxepenosa ; CTI'AY. - 4-e uzn., nepepad. u gom. - CraBponons, 2017. - 2,20 Mb. -
ISBN 5-9596-0148-6.

3. OBC «Jlanb»: CemennseBa, H.B. MHcTpyMeHTaibHbIE METOJbI HCCIEIOBAHUS TOYB M
pacTeHmii [DneKTpoHHBIH pecypc]| : ydeOHo-mMeromuueckoe mocodbue / H.B. Cemennsesa, JLII. TI'aneesa,
A.H. MapmyneB. — DnektpoH. maH. — HoBocubupck : HI'AY, 2013. — 116 ¢. — Pexum noctyma:
https://e.lanbook.com/book/44515.

4. Ob "Tpynasl yuenbix CTAY": ArpoxuMudeckoe o0cCiieJoBaHUE U MOHUTOPUHT MTOYBEHHOTO
TUTOIOPOIHST [ANIEKTPOHHBIM TMOMHBINA TEKCT| : yued. mocoOue Mo 3eMiIeyCTpoMCTBY M Kamactpam / A. H.
Ecaynko, B. B. Arees, JI. C. I'opbatko, A. U. Ilogkom3un, O. FO. Jlobankora, 0. U. I'peunmmkuna, B. U.
Panuenko, O. A. Ilonkonsun, H. B. I'pomoBa, M. C. Curugna, C. A. Kopoctsuies, E. B. T'onocnoii, C. B.
JunsikoBa, E. A. Ycrumenko, A. 0. @ypcosa, A. B. Bocko6oitnukoB ; CTI'AY. - Crasponons : AI'PYC,
2013.-2,21 Mb.

5. ArpoxuMuyeckoe 00cCieI0oBaHHEe U MOHUTOPUHI TMOYBEHHOIO ILIOAOpOAUs : y4eb. mocodue
s cryaentoB By3oB / A. H. Ecaynko [u gp.] ; CT'AY. - Crasponons : AIPYC, 2013. - 352 c. - (I'p.
YMO).(npenpiayuime u3Ianus)

6. Arees, B. B. Arpoxumus (YOxHo-Poccuiickuii acnekT) : yueOHUK Ul CTYJIEHTOB BY30B IO
arpoH. crnenuaidbHOCTsAM. T. 1 : Iluranue pactenuid. CBoOWCTBa MOYBBI B CBSI3U C NMUTAHUEM PACTECHUU U
npuMeHeHneM yno0penuit / mox pexa. B. B. Areesa. - Ctasponons : CTI'AY, 2005. - 488 c. : un. - (I'p. MCX
PD).

7. Arees, B. B. Arpoxumus (YOxHo-Poccuiickuii acmekT) : y4eOHUK Ul CTYJIEHTOB BY30B IO
arpoH. cneruanbHocTsM. T. 2 : Yaobpenus. Cucremsl ynoOpenms. Dkonorus / moa pen. B. B. Areera. -
Craspomnons : CTI'AY, 2006. - 480 c. : un. - (I'p. MCX P®).

8. Arogun, b. A.  Arpoxumus : yueOHUK 11 By30B / mox pen. b. A. SAromuna. - M. : Komnoc,
2002. - 584 c.: ni.
0. MypasuH, D. A. Arpoxumusl : y4eOHHUK JJ1s1 OaKaJIlaBpoB 1O HampaBiieHuto "ArpoHomus" / D.

A. Mypasus, JI. B. Pomonuna, B. A. JlutBunckuii. - Mocka : Axagemus, 2014. - 304 c. - (Beicuee
oOpazoBanue. bakanaspuar. ['p. YMO).

10. Omun, ®. A. Meroauka arpoXMMHUYECKHX UCCIEIOBAHUHN : yued. mocoOue sl BBICHI. C.-X.
yue0. 3aBeneHuid. - 2-¢ m3i., nepepad. u gom. - M. : Komoc, 1980. - 366 c. : wn. - (YueOHUKH U yueO.
MOCOOUS JUTSI BBICII. C.-X. y4e0. 3aBe/IeHUH ).

1. MuneeB, B. I. . Arpoxumus : y4eOHHMK i By30B 1o HampasieHuto 510700
"ITouBoBenenue" u cnenuanbHoctd 013000 "IlouBoBenenme". - 2-e¢ uzfd., mepepad. u mom. - M. : M3a-Bo
MI'Y; KonocC, 2004. - 720 c. : un. - (Knaccudyeckuii yHUBEpCUTETCKUN y4eOHUK. [p.).

12. [Tnonopoaue (nepuoauyecKoe n31aHue)

13. Arpoxumus (IIepuoIndecKoe u3aaHue)

14. [IpoGiieMbl arpoXUMHH ¥ SKOJIOTUHU (TIEPUOJNYECKOE U3/IaHUE)

15. OnekTpoHHass OubnuMoTreka mguccepranmii Poccuiickodd rocyaapcTBEHHOW OMOIMOTEKH
http://elibrary.rsl.ru/

16. Mexnaynaponnas pedeparuBHas 6aza nanubix WebofScience. http://wokinfo.com/russian/

17. MesxaynaponHas pedeparuBHast 6aza ganusix SCOPUS. http://www.scopus.com/

18. Mexnynaponnas 6a3za manHbix ProQuest AGRICULTURAL AND ENVIRONMENTAL

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



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

11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHOZO 0becneyeHus

1. Kaspersky Total Security - AnTuBupyc

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

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

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

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

Ne i/ HanmeHoBaHue CIIEIHAIbHBIX Homep .
. . OcHallleHHOCTD CIEUAJIbHBIX TOMELEHUH U
MOMEIIECHUI 1 IOMENIEHUH 115 ayJIuTop . N
o MOMEUIEHUH JIJIs1 CaMOCTOSITENIbHON padoThI
CaMOCTOATEIbHON pabOThI uu
1 VYuebHast aytuTopus s 261/®A | CneunanuzupoBanHas Mmebenb Ha 80
MIPOBEJICHUSI 3aHSATHUI BCEX THIIOB (B 3P MOCAJIOYHBIX MECT, IEPCOHATIBLHBIA KOMIIBIOTED —
T.4. JIEKIIMOHHOI'0, CEMMHAPCKOI0, 1 wr.,cron npesuanyma — 1 wr., TpuOyHa s
MPAKTUYECKON MOATOTOBKH 266a/® |nexktopa — 1 mIT., HACTONBHBIA KOHEHCATOPHBIHN
o0yyaromuxcs), FpymnmnoBbIX U A3P | MukpohoH— 1 1IT., MyIbTUMEAUNHHBINA TPOESKTOP —
WHJVBHTyaJIbHBIX KOHCYJIbTAllUM, | wT., 5KpaH HacTeHHbIN — | IWIT., KJTaCcCHas JOCKa
TEKYILEro KOHTPOJIS U — 1 mT., uHTEpaKTUBHAs J0CKA - | wIT.,

MIPOMEKYTOYHOM aTTeCTalluu
CnenuanusupoBanHas me6enpb Ha 20
MOCaJOYHBIX MECT

2 TloMmemenue U1 CaMOCTOSITEIILHOU
paboThI 00yYarommxcs,
NOATBEPKAAIOIIEEe HATHIUE
MaTepHaIbHO-TEXHUYECKOTO
obecrnieueHus, ¢ epeyHeM

QCHORIIQOTOD {\ﬁ{“’\‘ITII\DQHT/TG

Yurane | CnenmanusupoBanHas Mebens Ha 100
HBII 3aJ1 | TOCaI04YHBIX MECT, IEPCOHAIBHBIE KOMITBIOTEPHI
Hay4yHO |— 56 mit., TeneBu3op — lwrt., npuHTep — lwr.,
%1 LBETHOW MpHUHTEP — 1 1IT., KOMUPOBAIHHBIHN

O6ubnmo |ammapar — lmr., ckanep — 1mr., Wi-Fi

TEeKH |00OpyaoBaHUE, TOAKIIOYEHHUE K CETH
«MHTEpHET», NOCTYTI B IEKTPOHHYIO
HH(pOPMaIMOHHO-00pa30BaTEIbHYIO CPENY
YHUBEPCUTETA, BBIXO/ B KOPIIOPATUBHYIO CETh
YHUBEPCUTETA.




13. OcodennocTu peamsanuu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromuMcst € OrpaHMYEHHBIMH BO3MOYKHOCTSIMU  3JI0pOBbSI TPEJOCTABIISIIOTCS  ClIELUaIbHbIE
yu4eOHMKM M ydeOHble mocoOMs, HHasg YyueOHas JuTepaTypa, CIHElHaJbHble TEXHHUUECKUE CpEeICTBa
o0yueHus: KOJJIEKTUBHOTO ¥ HHJMBUIYaJbHOTO IIOJIb30BAHUS, IPEJOCTABIEHUE YCIYyr aCCHUCTEHTa
(TTOMOIIIHUKA), OKAa3bIBAIOIIETO OOy4YaloUIMMCS HEOOXOAMMYIO TEXHHYECKYIO IOMOIb, a TaKXke YCIyIrd
CYypAONEPEBOAUNKOB U TU(IOCYPIOTIEPEBOTINKOB.

a) s CIa0OBHISAIINX

- Ha TPOMEXKYTOYHOM  aTTeCTallud MPUCYTCTBYET  ACCUCTEHT, OKa3bIBAIOIIUN  CTYIEHTY
HEOOXOJMMYIO0 TEXHHYECKYIO0 IMOMOIIb C YYeTOM HWHAMBHUIYalbHBIX OCOOEHHOCTEH (OH MOMOraeT 3aHATh
pabouee MecTo, MepeABUTaTLCS, IPOUNTATh U OPOPMUTH 3aJaHUE, B TOM YHCIIE 3alIUCHIBAsl MO/ JUKTOBKY);

- 3aJaHus Ul BBIIOJHEHHUS, a TakkKe HMHCTPYKUHUS O IMOpsAKEe INPOBEICHUS IPOMEXYTOUHON
aTTecTaly 0pOpMIISIFOTCS YBEIMUEHHBIM HIpU(TOM;

- 3aJIaHMs [T BBIMOJIHEHHSI Ha IPOMEKYTOUHOM aTTeCTAllMU 3aYUTHIBAIOTCSA aCCUCTEHTOM;

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

- o0ecrnieynBaeTcs MHAMBHUYaIbHOE paBHOMEPHOE ocBelleHne He MeHee 300 Jrokc;

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

B) JJIS TJIyXUX U CIA0OCIHbIIIAIIUX:

- Ha TPOMEXYTOYHOH  aTTeCTallMd MPUCYTCTBYET ACCUCTEHT, OKAa3bIBAIOLIUMM  CTYIEHTY
HEOOXOAMMYI0 TEXHHYECKYIO0 IMOMOIIb C YYE€TOM HHAMBHUIyaJbHBIX OCOOCHHOCTEW (OH IMOMOraeT 3aHATh
pabouee MeCTO, NepeABUraTbCs, MPOYUTATh U OYOPMUTD 33aJJaHKUE, B TOM YHCJIE 3aMUChIBAs IO JUKTOBKY);

- IPOMEXYTOYHAs aTTECTALUs MPOBOAUTCA B MTUCbMEHHOM (hopMme;

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

- 10 JKEJIAHWIO CTYJIEHTA MPOMEKYTOYHAsI aTTECTALUSI MOXKET MPOBOIUTHCS B MUCbMEHHOH (opme;

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

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

- 10 JKEJIAHUIO CTY/IEHTa IPOMEXYTOUHAasl aTTeCTallus IPOBOJUTCS B YCTHOU (opme.



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

ABTOD (BI)
non. , kexH Kopocteuiés C.A.

PenensenTsl
npod. , ncxH Brnacosa O.U.

npod. , ncxH [{xospedos B.C.

Paboyas mporpamma guctuIuinHbl «MHCTpYyMEHTAIBHBIE METOIBI HCCIICIOBAHHI» pPaccCMOTpeHa Ha
3acenanun Kadenpa arpoxumuu u Qusuonoruu pacreHuit mpotokon Ne 16 or 24.03.2025 r. u mpusHaHa
cootBeTcTBytomel TpeboBanusiMm GI'OC BO u ydeOHOro miana mo HampaBiieHHto mnoarotroBku 35.04.04
ArpoHomus

3aBenyronuit kadgeapoit OxepenoBa Anena FOpreBHa

Pabouass mporpamma aucuuiuinHbel «MHCTpyMEHTaIbHBIE METOBl HMCCIEIOBAHUID paccMOTpeHa Ha
3acelaHuM y4yeOHO-MeTOANYeCKO KoMuccuu MHCTUTYT arpoOMONIOTMM M MPUPOAHBIX PECYPCOB MPOTOKOI
Ne 6 or 31.03.2025 r. u mpuszHaHa cootBercTBytolei TpeboBanusmM PI'OC BO u yuebHOro miaana mo
HarpaJieHUIo oaArotoBku 35.04.04 ArpoHomust

Pykosoautens OII1
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