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1 MEPEYEHb KOMIIETEHIIMHM C YKASAHUEM DTAIIOB UX ®OPMUPOBAHUS
B ITPOIIECCE OCBOEHMS OBPA30OBATEJBHOM ITPOT'PAMMBI
1 IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS MO JUCHUININHE, COOTHECEHHBIX € IJIa-
HHUPYEeMbIMH pe3yJIbTATaAMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

B pesynbrare ocBoenus OIIOII mo nampaBnenuto moarotoBku 35.04.04 Arponomus, oOy4aro-
IIMKACS JTOJDKEH OBJAJETh CIEAYIOUIMMHU pe3ylibTaTaMu OOY4YeHHs MO JUCIHIUIMHE (TIPaKTHKE)
HHCTpyMEHTaTBbHBIE METO/IbI arPOXUMHUYECKUX UCCIICTOBAHHIA

Tabmuma 1.1 — TpeboBanus K pe3yabTaTaM OCBOCHHSI TUCITUTUTMHBI

Kon n HaumeHoBaHue
KOMIICTCHIINN

Kox u HanmenoBanue
WHIUKATOpa JT0CTH-
JKEHUA KOMIIETEHIINU

[lepeueHs TIaHUPYEMBIX PE3yIBTATOB 00YyUe-
HUS TIO TUCIUTUINHE

OIIK-4 Crocoben
IPOBOIUTH HAyYHBIE
HCCJIEIOBAHUS, aHAJIN-
3UPOBATh UX PE3yJIbTa-
Thl 1 TOTOBUTH OTUCT-
HBIE JIOKYMEHTBI

NJI-1. onik-4. Cocras-
JII€T TIporpamMmmy,
BBIOMpAET METO/IbI

HCCIIEIOBAHUH, TIPO-

BOJIUT HAy4YHBIC
HM3BICKAHHUS

3namp: OCHOBHBIE METOJBI HAYYHBIX HCCIIE-
JIOBaHUI B arpOHOMUH JUI Pa3pabOTKU CXEMBI
OTIBITOB, 00pAaOOTKHU M aHAJIN3a PE3yJIbTATOB.
Ymems: ocymecTBisATH MOUCK, 00PabOTKY H
aHaM3 WHQPOpPMAIMKA W3 CHEIHATU3UPOBaH-
HBIX HMCTOYHUKOB M 0a3 JaHHBIX I Tpel-
CTaBJIEHUs ee B TpeOyeMoM (opmare.
Bnaoems: HaBbIKaMH TIOMCKa, OOpabOTKH M
aHamm3a WHOOPMAIMH M3 CIHEIHATH3UPOBaH-
HBIX HMCTOYHUKOB M 0a3 JaHHBIX I Tpel-
CTaBJIEHUs ee B TpeOyeMoM (opmare.

T[IKC-2 Bnanenuem
(bUBUIECKUMHU, XUMHU-
YECKUMHU U OHOJIOTHYE-
CKMMH METOIaMH
OIICHKH KaueCTBa CEJIb-
CKOXO03SICTBCHHOM

MPOAYKIUH

N/I-1. ikc-2. Bmanmeer
du3nvecKuMu, Xu-
MUYECKUMU U OHOJIO0-
THYEeCKUMH METO/1a-
MU OLIEHKH KauecTBa
CEJIbCKO-
XO35IICTBEHHOM TIPO-
JyKIIAH

3namsp. UHCTpYMEHTAIbHbIE METOJIbI ONpeje-
JeHrue 0a30BBIX XapaKTEPUCTHK arpodusuye-
CKOT'O M arpOXHUMHUYECKOTO COCTOSIHUS TOYBBI.
Ymems: npumenaTy meronuueckue TpeOoBa-
HUSl K pealu3aly MHCTPYMEHTAIbHBIX METO-
JI0B

Bnaoemp: GU3NYECKUMHU, XUMHUYECKUMH U
OMOJIOTUYECKIUMH METOJJaMH OIICHKH KauyecTBa
CEJIbCKOXO035MCTBEHHOM MPOTYKIIMHI




2 OIMCAHUE MMOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIMIA HA PA3JIMYHBIX 3TAIIAX UX ®OPMHUPO-
BAHUS, OIIMCAHUE HIKAJI OHEHUBAHUA

Ta6mmma 2.1 — [TokazaTtenu u KpUTepuu onpeeacHus: ypoBHs cHOPMUPOBAHHOCTH KOMIIETEHITUN

Ko u nammeHoBaHue
UHIUKATOpa JOCTHKE-

[TnaHupyeMbie pe3yJIbTaThl
00y4JeHus

Kputepuu orileHuBaHus pe3yabTaToB 00ydeHUs

HHS KOMIICTEHIAY HEYIOBJIETBOPUTEITHLHO YIOBIIETBOPUTEIIEHO XOPOIIIO OTIINIHO
3namp: ocHoBHBIE MeTO- | OTtcyTcTBYIOT pen- | Henomusie npencrasne- | ChopMHUpOBaHHEIE, CdopmupoBanHbie
Ibl HAYYHBIX MCCJIEIOBAa- | CTaBJICHHS O MIpUEMax | HHUS O IPUEMax U METO- | HO COJEpXKAIIHNEe OT- | CHCTEMAaTH4ecKue

NJ1-1. onik-4. Bnageet
METOJIaMH HayYHbBIX
HCCIICIOBAHUI B ar-

POHOMUH U MIOHU-

MaeT BaXXHOCTh CO-

CTaBJICHUS CXEMBI
OITLITOB.

HUM B arpOHOMMM IS
pa3pabOTKH CXEMBI OIIbI-
TOB, 00pabOTKU U aHAIH-
3a pe3yJIbTaTOB.

¥ METOJ]aX HAayYHBIX
HCCIIEIOBAHUM B arpo-
HOMUU 715 pa3paboT-
KU CXEMBEI OITBITOB, 00-
paboTKM U aHaNM3a

JlaX HAyYHBIX UCCIIEI0-
BaHUM B arpOHOMUH IS

pa3paboOTKU CXEMBI OITbI-
TOB, 00paOOTKHU U aHAIH-
3a pe3yJbTaTOB.

JeTbHBIE TPOOEIIBI
IIPEJCTABICHUS O
npueMax u MeTojax
Hay4HbIX UCCIIE/I0Ba-
HUW B arpOHOMHUHU

MPEJICTABICHHUSI O
npueMax u MeToJax
HAyYHBIX UCCIIE0Ba-
HUM B arpOHOMMH 151
pa3paboTKU CXEMBbI

pe3yIbTaTOB. JUTsl pa3pabOTKH CXe- | OMBITOB, 00PAaOOTKHU 1
MBI OTIBITOB, 0Opa- aHaJn3a pe3yJbTaToB.
OOTKH W aHAJIU3a pe-
3yJIBTaTOB.
Ymems: ocymectBisaTs | He ymeer ocyiecTs- B nenom ycnemnoe, Ho | B miennom ycnemHoe, | ChopmupoBaHHOE
MOUCK, O00pabOTKy | | JISATh IMOHMCK, 00paboT- | HE CHUCTEeMaTHYeCKOe HO COZIepXKalllee OT- | YMEHHUE OCYILECTBIATh

aHanu3 WHPOPMAIMH W3
CIICIUAJIM3UPOBAHHBIX
WCTOYHUKOB W 0a3 [maH-
HBIX UIA MPCEACTAaBJICHUA
ee B TpebyemMoMm (opma-
Te.

Ky W aHanu3 uadop-
MaIlMH U3 CTCIHAIIH-
3MPOBAaHHBIX HCTOYHH-
KOB ¥ 0a3 MaHHBIX I
MIPEJICTAaBIICHHS €€ B
TpedyeMoM (opmare.

OCYIIIECTBIICHHE MTOUCKA,
00paboTKH U aHaTn3a
nH(poOpMaIuu 13 crienua-
JIM3UPOBAHHBIX UCTOY-
HUKOB M 0a3 TaHHBIX IS
MMpeaACTaBJICHUA €C B TPEC-
OyemoM (opmare.

JebHBIC TTPOOEIIBI
OCYIIECTBIIECHUS TI0-
HcKa, 00paboOTKH U
aHanu3a uHpopma-
[IUY U3 CIICTIHAITH3H-
POBAHHBIX HCTOYHU-
KOB 1 0a3 JaHHBIX
TUTSL TIPEICTABIICHUS
ee B TpeOyeMom
dopmare.

MOUCK, 00pabOTKy U
aHanu3 HHPOpMaLUU
U3 CTCIUAIN3UPOBaH-
HBIX UICTOYHUKOB H
0a3 MaHHBIX IS TIPE]I-
CTaBJICHUS €€ B TpeOy-
eMoM dopmare.

Baaoemu: naBpixaMu
MIOUCKa, 00pabOTKH U

He Bnageet HaBeIKaMU
MIOUCKA, 00pabOTKH U

B nenom ycneninoe, HO
HE CUCTEMAaTHUYECKOE

B nenom ycneninoe,
HO COJIeprKalliee OT-

VYcnemrHoe u cucreMa-
THYE-CKOE MPUMEHE-




aHanu3a nHopmaIuu u3
CIICUAJIM3UPOBAHHBIX
WCTOYHUKOB 1 0a3 1aH-
HBIX IJId IPCACTABIICHUSA
ee B TpedyeMom dopma-
Te.

aHanu3a nHpopmauu
U3 CIICUATU3UPOBAH-
HBIX UCTOYHHUKOB U 0a3
JaHHBIX U1 TIpe.-
CTaBJICHUS ee B TpeOy-
emoM (hopmare.

MPUMEHEHHE HAaBBIKOB
MOUCKa, 00pabOTKH U
aHanu3a nHopmaIuu u3
CIICUAJIM3UPOBAHHBIX
WCTOYHUKOB 1 0a3 1aH-
HBIX IJId IPCACTABIICHUSA
ee B Tpedyemom dopma-
Te.

JEbHBIC TTPOOEIIBI
MPUMEHEHHUE HABBI-
KOB IOUCKa, 00pa-
OOTKH ¥ aHa/IN3a UH-
dhopmaruu u3 crienu-
ATM3UPOBAHHBIX HC-
TOYHHUKOB U 0a3 maH-
HBIX JJIs IPEICTaB-
JIEHUs ee B Tpedye-
MOM (opmare.

HHUE HaBBIKOB MTOMCKA,
00paboTKH U aHaM3a
nH(popMaIuu u3 cre-
NUaJIN3UPOBAHHBIX
MCTOYHUKOB U 0a3
JaHHBIX IS TIPe-
CTaBJICHUS €€ B TPeOy-
eMoM ¢opmare.

NJI-1. rikc-2. Bmageer
bu3nve-CKUMH, XH-
MUYECKH-MH U OHO-
JIOTUYE-CKUMH METO-
JIaMH OIICHKH KadJe-
CTBa CEIbCKO-
XO3SIICTBEHHOM TIPO-
JyKLHH

3unamo: WHCTPYMEH-
TaJdbHBIE METOMBI OTpe-
neneHre 0a30BBIX Xapak-
TEPUCTUK  arpodu3uye-
CKOTO M arpOXMMHYECKO-
IO COCTOSTHUS TIOYBHI.

OTCyTCTBYIOT NpEI-
CTaBJICHUS 00 WH-
CTPYMEHTAJIbHBIX Me-
TO/IaxX OIpEICTICHUS
0a30BbIX XapaKTepH-
CTHK arpoQu3nIecKo-
rO ¥ arpoOXMMHYECKOT0
COCTOSIHUSI TIOYBBI.

Henonnbie npencrasie-
HUS 00 HHCTPYMEHTAIb-
HBIX METOJIaX OTpe/iese-
HUs 0a30BBIX XapaKTepu-
CTUK arpopu3nyeckoro u
arpoXMMHUYECKOro Co-
CTOSTHUSI TTIOYBEI.

CdopmupoBaHHEIE,
HO COZIepKaIlue OT-
NenbHBIC TPOOEITBI 00
WHCTPYMEHTAIBHBIX
METO/ax ompeserne-
HUs 0a30BBIX XapaK-
TEPUCTUK arpopu3u-
YECKOTO U arpoXu-
MHYECKOTO COCTOSI-
HUS TIOYBHI.

CdopmupoBaHHbIE
CUCTEeMaTUYECKUE
MIPEACTABICHUS 00
WHCTPYMEHTAIBHBIX
METO/axX ONpeIACICHHS
0a30BbIX XapaKTepH-
CTHK arpopu3nyecko-
T'0 U arpOXUMHUYECKO-
T'O COCTOSIHUSI TIOYBBHI.

Ymemp: npumensaTs me-
TOMYECKHE TpeOOBaHUS
K pealmn3ali HHCTPY-
MEHTaJbHBIX METOJIOB

He ymeeT npuMeHsTh
MeTou4YecKue Tpedo-
BaHUS K pealln3aluu
HHCTPYMEHTAJIbHBIX
METOJIOB

B nenom ycnemxoe,
HO HE CUCTEMAaTH-
YeCKOe MPUMEHEHNE
METOAUYCCKUX Tpe-
OoBaHUH K peau-
3allUi HHCTPYMEH-
TaJILHBIX METOIOB

B nenom ycneninoe,
HO COJIeprKalliee OT-
JeNbHBIEC TPOOEITHI B
MpUMe-HEHUU METO-
TUYECKUX TpeOoBa-
HUU K peaau3alnuu
WHCTPYMEHTATBHBIX
METOJIOB

CdopmupoBanHOE
YMEHHE TPUMECHCHHUS
METOJMYECKUX TpeOo-
BaHUM K pean3aluu
UHCTPYMEHTAIbHBIX
METOJIOB

Bnaoems:  pusnuecku-
MH, XUMHYECKUMH U
OMOJIOrHYECKHUMU METO-
JaMH OIICHKH KadecTBa
CEIIbCKOX03SMCTBCHHOM

He Brnageet dpuzmnye-
CKUMHU, XUMHNYCCKUMU
¥ OMOJIOTHYECKHUMHU
METOAAMH OIICHKH Ka-
YeCcTBa CEIbCKOXO03S-

B nenom ycneninoe, HO
HE CHCTEMATHYECKOE
BIIaJicHNuEe (PU3UICCKUMH,
XAMHYECKHUMHU U OHOJIO-
THYECKUMHU METOJaMU

B nenom ycneninoe,
HO cojiepKariee oT-
JebHBIEC TPOOEITBI BO
BIIaJIcHUU (hu3mue-
CKUMH, XUMHYCCKH-

VYcmeniHoe U cucreMa-
THYECKOE BJIAJCHUE
(bU3UYECKUMHU, XUMHU-
YEeCKUMHU U OHOJIOTH-
YEeCKHMH METOIaMU




MPOAYKIIMHI CTBEHHOM IPOJYKLIUH | OLICHKH Ka4yeCTBa CEJlb- MU ¥ OMOJIOTMYECKU- | OLIEHKH KauecTBa
CKOXO3SIMCTBEHHOM ITPO- | MU METOJIAMH OLIEHKH | CEJIbCKOXO35ICTBEH-
TyKIUU KauecTBa CEJIbCKOXO- | HOM MPOAYKIINHU
35CTBEHHOM IPO-

JYKIHH

Ornucanue mKajlbl OLIEHUBaHUS

1. OneHka «HeynOBIETBOPUTENILHO» CTABUTCS CTYJIEHTY, HE OBJAJIEBIIEMY HU OJHUM M3 3JIEMEHTOB KOMIETEHIINH, T.€. OOHAPYKUBILEMY CYIlle-
CTBEHHBIC MTPOOEIBI B 3HAHUU OCHOBHOTO MPOTPAMMHOTO MarepHalia Mo AUCIUIUIHHE, JOMYCTUBIIEMY MPUHIUIUAIBHBIE OMMUOKU TIPU MPUMEHEHHH
TEOPETUYECKUX 3HAHUU, KOTOPbIE HE MO3BOJISIIOT €My MPOJOJDKUTh 00yUeHHE WM MPUCTYIUTh K MPAKTUYECKON NESTEIbHOCTH 0€3 AOMOIHUTEIbHON
MIOATOTOBKH 110 TaHHOW JUCIUILINHE.

2. O1eHKa «yJOBJIETBOPUTEIHHOY» CTABUTCS CTYIEHTY, OBJIAJEBIIEMY 3J€MEHTAMU KOMIETEHIIUU «3HATHY, T.€. IPOSBUBILIEMY 3HaHHS OCHOBHOTO
POrpaMMHOT0 MaTepuaja 1o AUCHUIUIMHE B 00beMe, HEOOXOIUMOM Ui MOCIEAYIOMEro 00yueHUsI ¥ MPEeACTOSIIECH MPaKTHUYECKOH e TebHOCTH,
3HAKOMOMY C OCHOBHOW PEKOMEH/I0BAaHHOM JINTEPaTypOil, TOMYCTUBIIEMY HETOUHOCTH B OTBETE Ha SK3aMEHE, HO B OCHOBHOM 00J1a/1alo1ieMy Heo0Xo-
JUMBIMU 3HAHUSIMU JJI UX YCTPAHEHUS MPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. O1eHka «XOpOIIO» CTaBUTCS CTYIEHTY, OBIAJEBIIEMY 3JE€MEHTAMU KOMIIETCHIIMU «3HATb» U «YMETb», NMPOSIBUBLIEMY MOJIHOE 3HAHUE IMPO-
IrpaMMHOTO MaTepuaia Mo JUCIHUIUINHE, OCBOUBIIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JTUTEPATypy, OOHAPYKHUBIIEMY CTAOMIBHBIN XapaKkTep 3HAHUN H
YMEHHH U CTOCOOHOMY K MX CAMOCTOSITEIbHOMY MTPUMEHEHHIO U OOHOBJICHHUIO B XO/I€ MOCIIEAYIONIEro 00yueHus U MPaKTUYECKOl 1eATeIbHOCTH.

4. OueHKa «OTJIMYHO» CTABUTCS CTYJICHTY, OBJAJECBIIEMY 3JIEMEHTAMU KOMIETEHIIUU «3HAThY», «YMETb» U «BJIaJETh», MPOSBUBIIEMY BCECTOPOH-
HUE M TIyOOKHe 3HaHUS MPOTPaMMHOIO MaTepuaja Mo AUCHMILIMHE, OCBOMBIIEMY OCHOBHYIO M JIOTIOJHHUTENBHYIO JINTEPATypy, OOHApYKUBILIEMY
TBOpPYECKHE CIIOCOOHOCTH B TOHUMAHUH, U3JI0KEHUU U IPAKTHYECKOM UCTIOIb30BAaHUH YCBOCHHBIX 3HAHUH.

5. OneHka «3a4TeH0» COOTBETCTBYET KPUTEPUSM OILICHOK OT «OTIUYHO» 10 «yTOBIETBOPUTEIHHON.

6. OnieHKa «HEe 3a4TEHO0» COOTBETCTBYET KPUTEPHUIO OLICHKH «HEYIOBIETBOPUTEIBLHON.




3. TAMIOBBIE KOHTPOJILHBIE 3ATAHUS WJIN WHBIE MATEPHAJIBI, HEOBXO-
JTUMBIE J1J151 OUEHKH 3HAHMI, YMEHMI1, HABBIKOB 1 (MJIN) ONBITA JESI-
TEJTbHOCTH, XAPAKTEPU3YIOIIAX ITAIBI ®OPMUPOBAHUS KOMITETEHIINIA
B IIPOIIECCE OCBOEHHUSI OBPA3OBATEJIBHO IMTPOTPAMMBI

Ta6mmma 3.1 — TuroBbie KOHTPOJIBHBIC 3aIaHUSI COOTHECCHHBIC C MHIMKATOPAMH JTOCTHKE-
HUSI KOMIIETCHIIUN

Nunukarop no-| NeNe 3amanuii (BOmpocoB, OMIIETOB, TECTOB U TP.) IJISl OLICHKH PE3YJIbTaTOB

CTHIKEHHSI KOM- 00y4YeHHS IO COOTHECEHHOMY WHAMKATOPY JOCTH)KEHUSI KOMITETCHIIUT
MHEeTEHIIUN
WJI-1. onk-4 Bormpocs! k 3adety B TectoBo# hopme 1-20

Bomnpocs k 3auety B yctHOU popme 1-30

Bompocs! k nHIUBUAYaTEHOMY cobecenoBanmio keiickl Tema 1 Bompochr 1-5,
Tema 2 Bompocs! 1-5, Tema 3 Bonpocs! 1-5, Tema 4 Bonpocs! 1-5

3aaHus 1711 UHTEPAKTUBHBIX 3aHATHI M CAMOCTOSTEILHON PabOTHI

JlenoBast urpa Ha Temy: «CoCTaBI€HUE CXEMbI MIOJIEBOIO OMBITA MO 33JaHHOMN
TEME UCCIIEIOBAHUN)

NJ-1. nkc-2 Bomnpocs k 3auety B TecToBO# popme 21-41

Bormpocs! k 3adery B ycTHOM opme 31-53

Bomnpocsl k nHAMBHyaTbHOMY cobeceoBaHuIo Keiickl Tema 1 Bompocs! 1-5,
Tema 2 Bompocsr 1-5, Tema 3 Bonpocsr 1-5, Tema 4 Borpocsr 1-5

3ananus 111 MHTEPAKTHBHBIX 3aHATHI U CAMOCTOSITEIBHON PabOThI

Jlenosast urpa Ha TeMmy: «COCTaBI€HUE CXEMBI IIOJIEBOIO OMNBITA MO 3aJaHHON
TEME UCCIECAOBAHUIN»

BOITPOCHI K DK3AMEHY B TECTOBOI ®OPME
JdeMoHCTpauUMOHHAS Bepcus

Buioop npasunsvnozo omeema
1. MoHOCENEKTUBHBIM METOJIOM ONPEAEIISIOT
a) HUTpaT UOHBI
b) nonsr Mmeau
) pocdar nonst
d) HOHBI ITUHKA
€) HUTPUT UOHBI

2. ConeprkaHue MeId Ipy MaccoBoi goiie ee oT 5 10 20% B HccaeyeMbIx o0pasnax onpeaesercs
corimacHo 'OCTa 15934.1-91 metomom:

a) [TaeHTpOMeETpHUUECKUM

b) Xpomarporpaduueckum

C) aTOMHO-a0COPOIIMIOHHOM

d) THTpUMETpHYCCKIM

e) Konopomerpkueckum

3. Conepxanue Menu npu MaccoBoit noie ee ot 10 10 42% B uccnenayembIx obpasiax onpeaenseT-
cs1 coritacHo I'OCTa 15934.1-91 metonom:

a) [TaeHTpOMeETpHUUECKUM

b) Xpomarporpaduueckum

C) ATOMHO-a06COpOIIMOHHOM

d) TurpumeTpruyecKHM

e) Konopumerpruueckum



4. Ha nnameHHOM (hOTOMETpE ONPEAETAIOT COACP)KaHNE HOHOB

a) Kamus

b) ®ochopa
C) Azota

d) Cepsr

e) Keneza

5. Ha mnamenHoM ¢oTOMETpE ONPENETSIOT COAePIKaHNEe HOHOB

a) Harpus
b) ®ochopa
C) Azora

d) Cepsr

e) XKenesa

6. Ha mnamenHoM oTOMETpE ONPENETIOT COAepIKaHNe HOHOB

7. ®otokonopuMeTpruecku Ha ¢orodnekTpuueckuM poromerpe KOK-3 ompenenstor conepxa-

HHUEC NOHOB

© 0o N o U bk~ w DB

a) Kanprus
b) ®ochopa
C) Azora

d) Cepsr

e) XKenesa

a) Kanprus
b) ®ochopa
C) Azorta

d) [unka

e) XKenesa

3.2. BOIIPOCBHI K 5K3AMEHY

Knaccudukanus HHCTpyMEHTaIbHBIX METOJOB UCCIICIOBAaHUN B arpOHOMUMU.
OcHoBHBIE 00JIaCTH MTPUMEHEHHS HH(PAKPACHOH CTIEKTPO(HOTOMEPHH.
OcHoBHbIE 3aKOHBI (DOTOKOJIOPUMETPUUYECKUX METO/I0B UCCIICTOBAHMUSL.
OcHoBHBIE 007aCTH IPUMEHEHUS YIbTPA()HUOIECTOBOU CIIEKTPOPOTOMETPHH.
[TpuHIMIMATEHOE YCTPOMCTBO NIEKTPOPOTOKOIOPUMETPOB.
Hannexamue npaBuiia paboThl B UCCIEI0BATEIbCKUX J1a00PATOPHUSIX.
OcCHOBBI yIbTpahuoIETOBOM CIIEKTPOPOTOMETPHH.
[TpaBuna padoTel ¢ pH-METpUYECKUMHU SIEKTPOIAMH.

OcHoBBI HHGpaKpacHOH CIEKTPOPOTOMETPHH.

10. OcHoBHBIE IpaBUIIa PAOOTHI € TNIAMEHHBIMH (DOTOMETPaMH.

11. TIpuHUMTIHATIEHBIE CXEMBI TUIAMEHHBIX (DOTOMETPOB.

12. TIpaBuia BeiOOpa CBETOGUIBLTPOB B (POTOKOJIOPUMETPHUH.



13. IIpuHIunuaibHbIE CXEMbl aTOMHO-a0COPOITMOHHBIX CIIEKTPO(OTOMETPOB.
14. Metoz BbIOOpa KIOBET B (POTOKOJIOPUMETPUUYECKHUX HCCIICIOBAHUSAX.
15.Kakoii 3aK0H KOJIOpUMETPUH JIEKUT B OCHOBE ITOr0 METOA?
16.  OcnHoBbl pH-MeTpum.
17. Meronsl onpeaeneHus: KOHIEHTPAUil BEIIECTB B CHEKTPO(POTOMETPUUECKHUX UCCIIETOBAaHUH
18. OcHoBHbIE METO/IbI BHICIICHUS BELIECTB U3 KOMIUIEKCHBIX PACTBOPOB.
19. OmnpeneneHne KOHIIEHTPAIIMH BEUIECTB C UCIOIB30BaHUEM MOJIAPHOTO K03 duimenTa sxc-
TUHKIIUU.
20.
21.Tepmorpaduueckuit meto uccienoBanuii. O0IacTb MPUMEHEHHS.
22. OmnpeneneHne KOHIIEHTPAIMI BEIECTB B CIOKHBIX paCTBOPAaX METOJIOM J00aBOK.
23. TazoBas xpomatorpacdus. [TpuHIUTEI 1 001aCTh MPUMEHECHHS.
24, JIMCTWUISIIMOHHBIM METOJT OTpeieNieHUsl aMMOHHUS B PacTBOpax.
25. TlpaBmiia MOCTPOCHHUSI KPUBBIX CBETOIOTJIOIICHHUS C UCIIOJIb30BAHNEM CTAHIaPTHBIX OKpAIlICH-
HBIX PaCTBOPOB.
26. YCTpOHCTBO M OCOOCHHOCTH MCTIOb30BaHMS CTEKIISTHHBIX pH-METpUYECKUX 3IIEKTPOIOB.
27. ITlpuHOMUMMUagIbHAs CXeMa yCTPOHCTBA OAHOIYIEBOTO (POTOKOJIOPUMETPA.
28. OcHOBBI 00bEMHO-METPHUUECKOTO ONpE/IETCHUs KOHIICHTPALMil BEIIECTB B PaCTBOpaXx.
29.  Oco0eHHOCTH yCTpOiCTBa M 00JACTH MPUMEHEHHS aTOMHO-a0COPOIIMOHHOI crIeKTpOoOTO-
METPUHU.
30. IloreHunomeTpuyecKoe omnpeesieHne KOHIICHTPAIMil 3JIEMEHTOB € TTIOMOIIbIO CEIEKTUBHBIX
AIIEKTPOOB
31.buosniornueckre METO bl UCCIICIOBAHMIA.
32. TeopeTnyeckue OCHOBBI METOJIa AaTOMHO-AMUCCUOHHOMN CIIEKTPOMETPHH.
33. UCcTOYHUKHU U3TyYEHHUS], UCTIOTIB3yEMbIE B @aTOMHO-OMUCCHOHHON CIIEKTPOMETPHH.
34. CnexTpoMeTpbl Uisi aTOMHO-DMHCCHUOHHOM CHEKTPOMETPHUH, BO3MOKHOCTH METOJIa aTOMHO-
HYMHUCCHOHHOM CHEKTPOMETPUH JJISl aHAJTIH3a CeIbCKOX03IHCTBEHHBIX O0BEKTOB.
35.TeopeTnueckre OCHOBBI METOJ1a aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPHH.
36. YCTpoWCTBO aTOMHO-aOCOPOIMOHHBIX CIIEKTPOMETPOB, BO3MOXXHOCTH METOJIa aTOMHO-
abCcOpOLIMOHHOM CIIEKTPOMETPHH.
37. Ananu3 BOJIbI METOJJIOM aTOMHO-a0COPOLIMOHHOM CIIEKTPOMETPHH.
38 AHanu3 Bo3yxa METOIOM aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPHH.
39. AtomMHO-a0COPOIIMOHHBIN METOJ OIIPEICIICHUSI CBUHITA B BO3TyXEe B COOTBETCTBUHU C MEXITyHAPO/I-

HbIM cTta"gapToM MCO 9855,



40.0OmpeienieHNe TSHKETbIX METAUIOB B IMOYBE B COOTBETCTBUM C MEKIYHApOJIHBIM ctaHaaprom MCO
11047

41. Ananu3 NHUILEBBIX MPOAYKTOB, aHAIN3 OMOJIOTMYECKHX 00Pa3lioB, aHAIN3 MUIIEBbIX MPOYKTOB.

Kpurtepuun oneHKH: KOJIMYeCTBO 0a/1710B MM YI0BJIECTBOPUTEILHO, XOPOLIO, OTJIHYHO.
Jnis moydeHus 3aueTa Mo Kypcy HCIOJIb3YeTCsl HAaKOMHUTENbHAs CHcTeMa OauIbHO-PEHTHHTOBOM
paboThl cTyneHTOB. MITOroBast orjeHKa CKJIabIBa€TCsl U3 CYMMBI OaJIOB WJIM OLIEHOK, MOJTY4YE€HHBIX
110 BCEM pa3ziesiaM Kypca U CyMMbI OailIoB MOJyYEeHHOM Ha 3a4eTe.

3.3. BAPUAHTHI 3AJJAHUI JIJ151 UHTEPAKTUBHBIX 3AHATHUN 1 CAMOCTOSITEJIb-
HYIO PABOTY

3aoanue 1. Kauecmeennwiit ananu3s
1.1. XumMu4veckue TeCThI
MarepuanbpHas 4acTh: XUMHUYecKas Taboparopusi, mocyaa Habop MHAUKATOPOB U pearcHTa.
3anava: OnpeneneHue NpUCyTCTBUM KATUOHOB U @aHUOHOB B TBEPJIbIX MaTepUajoB U PACTBOPOB.
Kaxxaplit MarucTpant AOKEH BBIOIHUTH OMPEIEICHHYI0 OPUEHTHPOBOUHYIO aHAIU3, YTOOBI MO~
TBEPAUTH HAJIMUYWE ONPEICICHHBIX JIEMEHTOB B 00pa3Iax.
1.2. Tect njaamenun
MartepuanbHas yacTh: XUMHUEcKas J1a00paTopus ¢ BBITSKKON , CIIUPTOBAs TOpeJika, KyCOUKH Jpe-
BECHOT'O YTJIsA, 00pa3iibl yA0OpeHUH U COJIeH,
3anava: OnpeneneHue MPUOIMIKEHHOTO XUMUYECKOTO COCTaBa arpOXUMHKATOB , IIOCPEICTBOM
MPOBEPKHU UX Ha TUTAMEHU TOPEIIKH.
1.3. TecT okpamiuBanue pacTpopa
MartepuanbHas yacTh: XUMHUecKas Ja0bopaTtopus, OPTaTUBHBIE aHATUTHYECKUE HAOOPHI XUMUYe-
CKHX BEILIECTB JJI IPOBE/ICHUS aHAJIM3a [TOYBbI M PACTUTENbHBIX TKaHEH.
3angaua: Y3HaiiTe npoueaypy npoBeneHus skcnpecc-ananusa cogepxanus NO3-, NH4 +, PO43-, K

+ B I0YBax U PACTUTEILHON TKAHHU.

3aoanue 2. Konuuecmeennulii ananus
2.1. rpaBUMeTpHYECKHIi aHAIH3
MarepuanbHas 4acTh: XUMHUYECKasl Ta00paToOpHsi, TEXHHYECKHUE U aHATMTUIECKIE BECHI, PACTBOP
BaCl2, 5%, nuctunnipoBaHHas BoJa, yCTAHOBKA /Il (PUIIBTPALIUH, TUIOTHBIH (DUIIBTD , CYIIWIIb-
HBIH mKad.

3amava: OnpeneneHue coaepKaHus Cephl B TOYBEHHBIX PACTBOPOB BECOBBIM METOJIOM.

2.2. 00beMHBIN AaHAJIN3



MarepuanbHast 4acTh: XUMHUYECKast JJabopaTopwsi, mocyaa, TucTuumrpoBannas Boaa, NaOH rpa-
Hyunbl, Habop cranaptHeii 0,1 N HCI u pactBop H2SOA4.

3anayva: [logroroBka u nposepka 0,1 u 0,02 N pactBopoB rugpokcuna Hatpus. [lpurorosienue
PacTBOPOB, UMEIOLIUX pa3IUYHbIE KOHIIEHTpaluu:% Bec / 00,% Bec / Bec, MOJsIpHAst, HOPMaIbHOU

koH1eHTpanuu. (IIpakTndecknii ONbIT B BBIMOJIHEHUN 00bEMHON aHAIH3).

3aoanue 3. “Dxcmpayus aHaiumuuecKo2o eeuiecmeda

MartepuanbHas 9acTh: XUMUYECKas Ja00paTOpUs OCHAIIEHA BBITSHKHOM BBITSKHOM TTKa(, BHICOKO-
CKOpOCTHasl IeHTpUdyra, CTEKJIIHHbIE TPYOKH, OPraHMYECKUN IKCTPAKT CIIUPTOBOIO PacTBOPA I'eK-
caHa , GpuibTpOBaIbHAA Oymara.

3a;[aqa: HOI[FOTOBKa 9KCTPAKTOB JIMCTHCB TUTMCHTOB U KAPOTUHOU/IOB.

3aoanue 4. @omo Koropumempuueckui AHaAIU3

4.1. Be1bop cBeTohmIbTpa Ui ONPEIeIEHHOT0 OKPAIIEHHOTO PacTBOpa

MarepuanbHas 4acTh: ONITUYECKAs JIA0OpATOPHUS HHCTPYMEHTAIBLHOTO aHaIH3a, pabo4uii CTO, OJ1-
HO JIBYX JIy4eBbI€ KOJIOPUMETPHI, KIOBET, TOCYA.

3anava: YuuThIBasg OKpacKy pacTBOpa , MaruCTpaHT J0JKEH BbIOpaTh Hanbosee moaX oA
GUIBTP M KIOBETHI. )i 5TOT0 MarucTpaHT MOXKET MPUMEHUTH MU PepeHITMaTBbHBIN METOI CBETO-
¢GmIBbTpa ¥ BEIOODP KIOBET.

4.2. I'padpuaeckuii MeTo ONpeiesieHNs KOHIICHTPAITUH

MartepuanbHas 4acTh: pabounii cToN, rpadUIECKUid JOKYMEHT C 1 MM CceTKOM, Ha (DOTO IIEKTPO
konopumetp, 0,1 N ctanmapTHOrO pacTBopa rnepMaHraHaTta ¥ Iuxpomara Kalusl.

3anaua: Kaxxaplii MarucTpaHT JOKEH MPOAHAIU3UPOBATH Pl pacTBOPOB (HE MeHee 6), BEIOpaTh
COOTBETCTBYIOIIUN CBETOPMIBTP, MOJIYYUTh 3HAYEHHE aOCOPOLMH KaKJ0T0 CTaHAAPTHOTO PacTBO-
pa ¥ ONTUYECKON TUIOTHOCTH UCKOMOTO PEIIEHNUs, UCTIOIb3YsI KAINOPOBOUHYIO KPUBYIO OIpesie-

JUTH KOHIIEHTPALUHN aHAIM3UPYEMOT0 BEIIeCTBa B 0OpasIie.

3adanue 5. Onpeoenenue KOHYEHMPAYUU PA3TUYHBIX RUZMEHMO08 8 TUCMbAX YIbmpaguoe-
mMOBbIM U GUOUMBIM CREKMPOPoOmomempuu
MarepuanpHas yacTb: ONITUYECKast TabopaTopusi MHCTPYMEHTAJIbHOTO aHaiu3a, Y @-Buj criekrpo-
¢doromeTp, HaOOp KIOBET, U OPraHUYECKUE IKCTPAKTHI JINCTHEB IUTMEHTOB.
Banaua: Kaxaplii MarucTpaHT J0DKEH HAYUYUTHCS HHCTPYKIMHK 11 orieparopa Y @-Vis criektpo-
dboTtomeTp 1 noTy4uTh a0COPOIIUU XpoMaTorpaMmMa OpraHu4ecKuX SKCTpakToB B10 MM KioBeTe U
UCTIOJB3YS U3BECTHYIO MOJISIpHBII K03()PHUIMEHT TOoTalleHHs MMTMEHTOB U3BECTHOM KOHIIEHTpA-

U1 NTUrMeHTa B MaTCpHrajic,
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3amanne 6. Onpenenenue Oenka (M IPyrux BEUISCTB) B PACTUTEIILHOM MaTepuaie ImyTeM nHppa-
KpacHO creKTpooToOMeTpUn
MarepuanpHas 4acTh: ONITUYECKUN HHCTPYMEHTAIbHBIN aHanu3 gabopatopubix, MK criekrpodoro-
MeTp, JabopaTopHasi MEJbHUIIA, TPAHYIATOP, AaHATUTUYECKUE BECHI.
3anauva 1: [Tonmyuenue rpanynoB miist aHanu3a. OQHOPOHAS Macca PACTUTEIBHOrO MaTepuarna,
M3BECTHOI'O XUMHUYECKOTO COCTaBa 0JKHA ObITh n3MenbueHa 1o yactul 0,1 mm. ITocne Toro ma-
Tepual rpaHyIupyroT B TabiaeTku B 20 mrT .
3agayva 2: Kaxap1ii CTyAEHT JOJKEH M3yduTh HHCTpYKIUio 1t MK-cnekrpomerpa. [lornomenne
KaKJI0OM CIIEKTPOTpaMMBbl aHAIMTHYECKOTO 00pa3iia (TpaHyJibl TabJIETKH) TOJDKEH OBITh MOJTyYeH C
nomorsio MK-ciekrpodoTtomerpa.
3anaua 3: [lonyuuB oTpaxkeHue (WM MOTJIOMIEHHE) CIIEKTPOrpaMMbl KaXKJI0T0 aHAIMTHYECKOTo 00-
pasla, Kaxablil CTYIeHT JOJHKEH pacCuuTaTh CPEAHIOI0 CKOPOCTh MOIJIOMIEHUS U KO3 dUIeHTa
JUCTIEPCUU BEIMUMHBI OTPaKEHHsI IEPBOT0 aHaTUTHUecKoro odpasua. Torna, uMest CKOpoCThb Mo-
riomeHust 20 00pa3IoB OJHOTO U TOTO ke XapakTepa, HO B Pa3IMYHOI0 MPOUCXOXKICHHS, CTYACH-
ThI JOJDKHBI OTIPENICNIUTh YPAaBHEHUE PETPECCUU MEXK/TY U3BECTHBIM COJICpKaHUEM OelKa U CKO-

POCTH IOTJIOICHUA.

3aoanue 7. Onpedenenue Na, K, Ca cooepicanue 6 pacmeopax memooom niameHHou cneK-
mpogomomempuu
MartepuanbHas 4acTh: JIa0OpaTOPHs TUIAMEHHOW (OTOMETPHH, TUTAMEHHBIN (HOTOMETD, JabopaTo-
pus melikep, nocya, ycTaHOBKU JUIsl (PUITBTpALIUK.
3amava: Y3yuuTh MHCTPYKIHIO IJIAMEHHHOTO CHEKTPO(OTOMETpa.
[Mpurotosste pactBop 0,2 H HCI, monyunts u3Bnedenne K, Na u Ca u3 mouBbl ¢ HCIOIb30BaHHEM
0,2 1 HCI pactBopom ((rmouBa: pactBop otHoireHue = 1: 5). [Toay4aroT 4uCThIi GUIBTpPAT.
[Toaroroska cranaaptHbeix MaTouHbX pactBopoB NaCl, KCI, CaCl2, umeromuii 1 Mr kaxmoro aire-
MeHTa B 1 1. [ToaroroBka crangapTHBIX pacTBOpoB, conepxkamux 0, 0,005, 0,010, 0,020, 0,020,
0,030, 0,040, 0,050 mr / 7.
N3mepbTe moka3zanus mpubopa CTaHAAPTHBIX paCTBOPOB JJIsl KAKIOTO AeMeHTa. Hapucyiite
CTaHJapTHBIE KPUBBIE IS KAXKIOTO 3JIEMEHTA.

Ocymectienue 8. OnpeneneHre KOHIEHTPAUNA 2IEMEHTOB B pacTBOPE IO CTaHAAPTHOM METO-
JTUKE C MCTIOIh30BAaHUEM KaNeIbHON (POTOMETP TTaMEHU
[TonoxkeHus: Kak y»ke YIIOMHHAIOCh JJIsl OCYIIECTBICHUA 7.
3amaya: [TomyyuB MOYBEHHOM PAcTBOPE C HEM3BECTHOM KOHIIEHTpamuH, ckaxkeMm K, mpunectu 10
(umu 20) M pactBopa Ha Tpu kKoyOsl Ha 50 (100) mi. Jlo6aButh 5 mMit Bo BTOpoii kobe u 10 mi

CTaHJAPTHOTO PACTBOpA B TPETHIO KOJIOY. J00aBUTH MMCTUIUIMPOBAHHYIO BOY B TpeX (prrakoHax 110
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obbema. 3mepbTe ypoBeHb dIMUCCHU Ha (hoToMeTp miameHu. [TocTtpouTs rpaduk u paccuutarhb
KOHIIEHTPAIIMIO JIEMEHTa B X 00pasiia ¢ TOMOIIBIO T€OMETPUIECKOE TTIOCTPOCHHUE.

3aoanue 9. Onpedenenue ZN (unu 0py2020 memanna) € NOUEEHHHIX PACMEOPOE AMOMHOU
cnekmpoghomomempuu
[Tonoxenus: mmaMeHHoU hoTomMeTpun 1abopaTtopubie, AAS-CIIeKTpoMeTp, TabopaToOpHOE ICHKeD,
MoCy/ia, YCTaHOBKA (PUITBTpALIUU, TIOCY 1A,
3amava: Y3HaTh HHCTPYKIMIO 715 onieparopa AAC criekTpodoromerpa.
[TonroToBbTE MOYBY SKCTPAKTHI, UCIOJIB3YSI COOTBETCTBYIOIINN METO, MPEAYCMOTPEHHBIH yTBEp-
YKJCHHBIM PYYHOI aHamu3 MouBbl. [IpuHEecCHTe YUCThIE IKCTPAKTHI B 1abopaToputo. M3mepsioT cko-
pOCTh abcopOIMK OTPEICIIEHHOM ITMHBI BOJIHBI MIPH 33JaHHON MeTajlia, COJIEPKaIero B CTaH-
JTApTHBIX PACTBOPOB U B pacTBOpe oOpasiia. Bece m3aMepeHust onTH4ecKoi TNIOTHOCTH OYAET CAeNaHo
MOJ1 PYKOBOJICTBOM OIlepaTopa, MMEIOIIUE CIIelUaIbHyI0 JuleH3ut0. [IpruMeHnss pa3nuuHble pacue-

ThI ME€TOIaMU (CM ynpaxkHeHue 7 u 8), onpene’anTb KOHIEHTPALMIO METalIa B X PEIICHUSs.

3aoanue 10. Onpedenenue memannoe 6 meepovblx Mamepuanios ¢ NOMOULbI0 PeHM2eH08CKOU
CHeKmpocKonuu
[TomoxeHus: CreKTpaJIbHBIN JTa00paTOPHBIN aHAJIN3, pEHTIEHOBCKast SPectroScan, mouBa MeNbHUK,
YCTaHOBKA TSI IPOU3BOJICTBA TBEP/IBIX TAOJIETOK, KAOMHET CYIIWIKHU, SKCHKATOPE.
3anaua: Y3HaTh HHCTPYKIHMIO IS OIIEpaTopa peHTTEHOBCKOTo SpectroScan. MenbHuia oopasery
MOYBHI (MJIM 00pa3el] TOpHOM MOPO/Ibl, WIIH PACTUTEIHHBIN MaTeprai) B TOPOIIKOOOPa3HOM COCTO-
ssaud. [loaroToBKa B 0JIMHAKOBOM MaHepe HECKOIbKHUX (710 10) TaGieToK TOro e U3MEIIbUYeHHOTO
matepuana. [Tox pykoBoJCTBOM omepaTopa MOJTyYSHHS CIIEKTPOTPaMMBbI, TIPEICTABIISIFOIINE HAJH-
YHe U KOHIEHTPAIUIO TSHKENIBIX METAILIOB B 00pasiax. [loaAroToBuTh TOKIal Ha OCHOBE HHOpMa-
WU, TTOJTYYEHHOM.

3aoanue 11. nomenyuomempuueckozo onpeoeneHus UOH08 8 pAcmeopax ¢ UCno1b306aHUEM
CeIeKMUBHBIX ITNIEKMPOO0E
MarepuanpsHas yactb: [ToreHIImOMeTpHUecKoe 1a00paTOpHsl, HOPTATUBHBIC U CTallMOHapHbIe pH-
MeTpBbI, HA00p Oy(PEepHBIX PaCTBOPOB, CTAHIAPTHBIX PACTBOPHI, U CTEKIISTHHON TTOCY/IBI.
3amaya: U3yuynTh WHCTPYKIIUHU PaOOTHl Pa3IUYHBIX MTOTCHIIMOMETPUUECKUX YCTaHOBOK. ClenyiTe
WHCTPYKIIUSM IO MOATOTOBKE YCTAHOBKH JIJIsl HCTIONB30BaHUs. [[oAroTOoBKa cTaHIapTHRIX Oydep-
HBIX pacTBOPOB. [lomydeHne BOJHOTO SKCTPAKTa U3 TIOYB U U3MEPHUTh JICKTPUUECKUN TTOTESHITUA,
BbI3BAHHOE KOHIICHTpAIIMEH JIEMEHTa WM BELIECTBa B pacTBOpE.

3aoanue 12. Onpedenenue 3aco1eHus no46 N0 KOHOYKmomempuu
MarepuanbHas yacTh: [loTeHmomMerprudeckoe 1aboparopus, HOPTATUBHBIC M CTAlMOHAPHBIE KOH-

nykrometpsl, 1M pactBop KCL, nznenus u3 crekna.
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3anava: 3yuyuTh HHCTPYKIUIO AJI PA3IMYHBIX KOHTYKTOMETPOB.

[ToaroTroBka BOJBI KCTPAKTHI ¥ BOJIBI MPOILIOE PA3IUYHBIX MoYBaX. C MOMOIIBIO CHIEIIHATbHBIX
AIIEKTPOMEXAHUYECKUX SYECK JJISI BOJHBIX SKCTPAKTOB M AJIEKTPOAOB IS MIPOILIBIX, OMPEACITUTh
UX MMPOBOJUMOCTD. B CBS3U ¢ 0COOBIMHU CTOJIAMU OIPENEIUTh COACPKAHHUE COJIU B TTOUBE.

3aoanue 13. Onpeoenenue HeupHvIX KUCIOM COOEPHCAHUE 8 CEMEHAX MACIA MEMOOOM 2A30801
Xpomamozpaguu

MarepuanbHas 4acTh: JJabopaTopusi XpoMaTrorpadudeckoro aHaan3a, ra3oBblii xpoMaTtorpad, mo-
Cy/a, XOJOAUIbHUK, eXICCAtor, TeXHUKH. MarucTpaHT, JO/DKHBI IPOHTH  CTaXXHPOBKY IO KypCy 110
aHaJM3a ra3oBoil xpoMaTorpaduu, JOJKHBI UMETh HEOOXOAUMBIH OMBIT B MOJTOTOBKE MPOO 1715t
pasnu4HOro aHanusa (100br4a HeTH, OnpeieTICHUE COACPKAHMS Macia B CEMEHaX, MPOIeAypY
TepU(HKANU U XpaHEeHHE 00pa3IIoB).

3amaua: M3yunTe HHCTPYKIIMK Ta30BOTO XpomaTorpada U MHCTPYKIIUHU IO MOAr0oTOBKe pob. O0-
paTuTe BHUMaHHUE Ha BCE TapaMeTphl paboThl ra3oBoro xpomarorpada. [ToayunB He0OX0UMBII
OTIBIT B MCTIOJIB30BAaHMUH MUKPO IIIIPHIIA, BBECTU 00pa3ell B ToioBe KonoHHbl GC, moiyduTs Xpoma-
TOTpaMMy, ¥ pacuyeTa KOHIEHTPALMU Pa3/IeJICHHBIX BEIIECTB.

3aoanue 14. Onpeoenenue op2anuuecKux KUCi0m 8 C8eHCUX PPYKmMoe ¢ NOMOULbIO HCUO-

KOCMHOU Xpomamozpaghuu

MartepuanbpHas 4acTh: JIaDopaTOpusi XpoMaTorpadhudeckoro aHanmu3a, KUAKOCTHBIN xpoMaTorpad,
U3JIENHsSI U3 CTEKJIA, CTAHJAPTHBIE PACTBOPBI, XOJIOMIBHUK, SKCUKATOP. MarucTpaHThl , MMEIOIIINE
CTaXXEPOBKY Kypca XpomaTorpaduyeckoro aHaau3a, JOKHBI UMETh HEOOXOIUMBIN OMBIT B MO-
TOTOBKE MPOO /17151 TAKOTO poJia aHalu3a (M3BJICUEHUE OPTraHUYECKON KUCIIOTHI, ONpeiesIeHUE CO-
JIepKaHUSI KUCIOTHI B PACTHTEIHHBIX MAaTEPUAIIOB, TIPOIEAYPY OUYUCTKH U XpaHEHUS 00pasIioB).

3amava: M3yunTe MHCTPYKIMH KUAKOCTHOTO XpoMarorpada i HHCTPYKIMH O MOPSIIK MOTO0-

TOBKHU Mp00. MIMes mosrydeHHble 00pa3iibl OPraHUYeCKUX KUCIOT, MAarCTPAHT JIOJIKHBI [TOATOTO-
BUTbH CTaHIapTHBIEC PACTBOPHI Upe3BbIUaiHO HU3KUX KOHIIEHTpanusax. Obpasel J0KeH ObITh J0Be-
JIeH B TA0OpaTOPHIO IJIs aHAIIM3a, MAKCUMYM B XoJoAmIbHUKe. OOpaTuTe BHUMAaHKE Ha BCE TMapa-
METPHI paboThI Ta30BOr0 xpomarorpada. [lonyuns HEOOXOAUMbIE HABBIKH B UCIIOJIE30BAHUHA MUKPO
HIMPULL, CTYACHTHI TOJDKHBI TPEICTaBUTh 00pa3Ibl B rojoBe KoJoHHBI GC, MOay4uTh XpoMaTo-
rpaMMy, U pacCuuTaiiTe KOHLEHTPALUU pa3AeCHHBIX BEIIECTB.

Kpurepun onenkn

MaructpaHThl JTOJDKHBI HAMTKMCATh TUJIAH MUHH HCCIIEI0OBATEIbCKUI OTYeT 1o 0aze MUHU Jiabopa-
TOPHBIX HKCIIEPUMEHTOB M MPEACTABUTH UX UEpe3 JIBE HEJENN MOCIe MPOBEACHHOIO 3KCIepUMEHTa
. OTueThI TOJDKHBI OBITH HareyaTaHbl. TOYHO TakK ke, TpaduKy U TaOJIHIIBI JOJKHBI ObITH HAOpaHbI
KoMIIbIoTepoM. B 0630pe Mini 1oKeH BKIIOYATh:

1.. AggOTaANUA
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2. BBeJcHHUE

- YKa3arh LIeJIb OKCIIEPUMEHTA.

- Jlaiite kpaTkoe onucanue mpudopa (0B), UCMOIB3YEMOTO.

- JlaiiTe kpaTkoe 0OBSICHEHUE KaKOW-THOO TEOPHH, YPaBHEHUS, UCIIOIb3YEMBIC U T.]I.

- [IpenocraBuTh 0bIIECE CXEMY MPUOOPA U KPATKO U3JIOKHUTH, KaK 3TO paboTaeT

3. DkcnepuMeHTaIbHas padora

- JlaiiTe onrcanue OT MPOU3BOUTENSI U MOJICTH PUOOpa.

- Kpatko skcnepumMenTanbHast mpoueaypa, pelieHusi U KOHIEHTPaluu, HCTOYHUKH U YUCTOTY XH-
MUYECKHX BEIIECTB (€CITM OHU U3BECTHBHI).

4. [MonydeHHbIE Pe3yNbTaThl U UX 00CYKIECHUE

- [loxBeneHre UTOTOBBIX JaHHBIX (M MAPKUPOBAThH KAXAYIO TaOIUITY), B TOM YHCIIE UCTIOTHUTENEH
1 (HoTo (BCE TOJDKHBI OBITh YIIOMSIHYTHI B B TUCKYCCHH).

- OObsicHEeHHE Pe3ybTaTOB U BHIBOJIOB M3 HAOOpa TaHHBIX.

- KpaTkue koMMeHTapuu 1o COBEPIICHCTBOBAHHIO YKCIIEPUMEHTA WIIH JalTbHEHTIIeH paboThI.

5. Jluteparypa.
3.4. BOITPOCHI K MHJIMBUIY ATbBHOMY COBECEJIOBAHUIO KEMCBI

Tema.l
1. Knaccudukanus pasimyHbIX HHCTPYMEHTAIbHBIX METOAOB aHaIN3a?

2. CchopmynupyiiTe OCHOBHBIE IPUHLIUIIBI KAYECTBEHHOTO aHAJIH3a.
3. CpopmynrpoBaTh OCHOBHBIE TPUHIIUITBI KAUECTBEHHOTO aHAN3A.
4. ChopMynupyiiTe OCHOBHBIE TPUHIIMIIBI pa3/I€ICHUsI OTACIBHBIX BEIIECTB, COAEPKAIINXCS B
TBEP/IBIX TEIaX U CMEIIAaHHBIX PACTBOPOB.
Tema.2

1. Chopmynupyiite 3akon Jlambepra-Bougeur's o moriomieHun cBeTa.

. OOBsACHHUTE 3HAUYEHHE KaKIOT0 dJIeMeHTa 3Toro ypaBuenus: D = Cl.

. KakoB ¢usnueckuii cMbICI MOJISIpHON KO3 PHLIMEHTA MOTIOImEHHS (€)?

. KakoBbI OCHOBHBIE IPUHIUITBI YABTPA(UOIECTOBOTO CHEKTPOCKOIINH?

2
3
4
5. Kakue npenmyniectBa Y @-CrieKTPOCKONHUH TPEAOCTABUTH?
6. Uto Takoe «BOJHOBOE YHUCIIO"?

7. KakoBa ¢usnueckas npupoaa Y @-criekrpa’?

8. KakoBbl 0OCHOBHBIE TpenMyIiecTBa peoOpa3oBanus anmnapara Oypee?
16. Kakue npeumyniecta Texnuka MK oTrpakenue npeayioxuTh?

9. KakoBbl OCHOBHBIE TPUHIIMIIBI MACCOBOM CIIEKTPOCKOMHNU?

10. O6bscHUTE TPUHIUIIBI HE(EeTOMETPUH U TypOuIumMeTpun?
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Tema.3
1. OOBsicCHUTE OCHOBHBIE IPUHIUITBI TOTEHIMOMETPUYECKOTO OIPEICIICHHUSI HIOHOB B PaCTBOPAX.
2. Kakue npo0GiieMbl BO3ZHUKAIOT NIPH UCIOJIb30BAHUN HOHOCEIEKTUBHBIX 3JIEKTPOI0B?
3. Kakue sBIEHMs J€KaT B OCHOBE ONPEACICHUS 3aCOJEHHOCTH MTOYBBI 10 KOHAYKTOMETpUU?
4. KakoBbI pa3nuyHble (PaKTOPbI, BIUSIOMINE HA TPOBOJUMOCTH pacTBopa’?
5. O0BsicCHUTE OCHOBHBIE TPUHIUIIBI TEPMOTPAPUUECKOT0 aHAIN3a TOYB U 3eMEIbHBIX MUHEPAJIOB.
6. OObsICHUTE IPUHLIUIIBI ONIPEICJIEHUS] KOHLEHTPALMK € TIOMOLIbIO KAJIMOPOBAHHBIX KPUBBIX
7.. Ilouemy Helnb3sl HCIOIB30BATh INIAMEHHON (POTOMETPUU /7Sl ONPEAETICHHUS KOHIICHTPALUH TA-
JKEJIBIX METAJJIOB B pacTBOpPax?
Tema.4
1. OOBSACHUTH OCHOBHBIC MPUHIIMITHI AaTOMHO-a0COPOIIMOHHOMN CIEKTPOPOTOMETPUH?
2.Kakyto posib urparot ropenku AAC.
3. OOBACHUTH OCHOBHBIEC TPHUHLIUIIBI AMUCCUOHHON CIIEKTPOCKOITHUH.
4. OObsCHUTE OCHOBHBIC MPUHIIMITBI PEHTTCHOBCKON (hIyOpPECIIEHTHON CIIEKTPOMETPHUH.
5.. KakoBbI OCHOBHBIE HalpaBJIEHUs] PEHTTEHOBCKOTO (DIIyOpECLIEHTHOr0 IPUMEHEHHSI CIEKTPOMET-
pun?
6. VICTOUHUKHN U3ITy4eHHs], UCTIOIb3yeMble B aTOMHO-3MUCCHOHHON CIIEKTPOMETPUH.
7. YcTpoHCTBO aTOMHO-a0COPOLIMOHHBIX CIIEKTPOMETPOB.

8. BO3MOKHOCTH METO/1a aTOMHO-a0COPOIIMOHHOMN CTIEKTPOMETPHUH.

Tema.5

1 Teoperuueckrie 0OCHOBBI XpoMaTorpaduu Kak MeTo/1a pa3fesieHUs! U ONpeIeIeHUS] XUMHUYECKIX
BEIIECTB.

2.KakoBbI OCHOBHBIE MPUHITUIIBI KUAKOCTHOUN XpomaTorpadum?

3. Kak knaccuduuupyrot Metoas! Xxpomarorpaduu Mo TEXHUKE MPOBEACHUS SKCIIEPUMEHTA U 1eNN
4. B yem cynrHoCTh XpoMaTorpaduuecKoro pasieJIeHUs 10 METOTY: a) Ta30’KUIKOCTHON XpoMaTo-
rpaduu; 0) pacrpeieIUTeNbHON KUIKOCTHON Xpomarorpaduu; B) ocalouHON XpoMaTorpaduu; r)
TOHKOCJIOHOHM XpomaTtorpaduu; ;1) HOHOOOMEHHON XpoMmaTorpaduu; €) IKCKII03UOHHONW XpOMAaTO-
rpadun?

5. Kakue nerextopsl HanboJiee 4acTo UCIIOIL3YETCs B Ta30BOM XpoMarorpadun?

6. OOBSICHUTH OCHOBHBIE ITPUHLIUIIBI TOHKOCIOWHOW Xpomarorpaduu. Korna MoxkHO 3TOT METOA
npuMeHsiercs’?

7. B ueM npenMyIecTBO IIOSHTHON XpoMaTorpadun rnepe GpoHTAIbHON U BBITECHUTEIBHOM?

15



Kpurepun oumeHkn npu MHIAMBHAYAJBLHOM CO0eCeOBAHMH: KOJIHNYECTBO 0AJJIOB Yy/A0-
BJIETBOPHUTEIbHO, XOPOIIO, OTJIMYHO - OLIEHKAa «OTJIMYHO» BBICTABIISIETCSA CTYAEHTY, €CIU OH,
(Hanmpumep, HaOpaJl TaKOe-TO KOJWYECTBO OAJIJIOB) OH: MPOJEMOHCTPHPOBAT YBEPEHHBIC 3HAHUS
IIEPBOMCTOYHUKOB (HE MEHEE 2-X) BO B3aUMOCBSI3U C MPAKTUUYECKOM 1E€HCTBUTEIBHOCTBIO (HE MEHEE
3-X TPUMEpPOB); MOKa3aJl YMEHHE JIOTUYECKH M IOCIEeIOBATEIbHO apryMEHTUPOBATh U MPE3EHTO-
BaTh CBOIO TOUKY 3pEHUs (HE MEHee 2-X apryMEHTOB M IyOIHMYHAas MPE3eHTaIMs); IPOsBUI BBICO-

KYI0 aKTUBHOCTB B OCYKJICHUH (HE MEHee 2-X BOIIPOCOB)

4. METOANMYECKHE MATEPHAJIbI, OITPEAEIAIOINUE ITPOHEAYPbI OHEHHUBA-
HHWs1 3SHAHUH, YMEHUU, HABBIKOB U (UJIH) OIIbITA JTEATEJIbHOCTH, XAPAK-
TEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA KOMIIETEHIIUA

[TpuBOAATCS BUABI TEKYIIETO KOHTPOJIS U KPUTEPHH OLICHUBAHUS YI€OHOH JEATEIbHOCTH 110
KOKJIOMY €€ BHJIY IO CEMECTpaM, COTJIACHO KOTOPBIM IMPOMCXOIUT HAYUCIIEHUE COOTBETCTBYIOIIMX
0aIoB.

Jleknuy OILIEHWBAIOTCS IO TIOCEIIAEMOCTH, AKTHBHOCTH, YMEHHUIO BBIJICIUTH TJIABHYIO
MBICJIb.

JlaGopaTopHble 3aHATHS OICHUBAIOTCS IO CAMOCTOSTEIBLHOCTH BBITOJHEHUS Pa0OOTHI, Ipa-
MOTHOCTHU B O(l)OpMJ'IeHI/II/I, HpaBI/IJ'IBHOCTI/I BBIITOJIHCHU L.

[TpakTHveckue 3aHATHS OIICHUBAIOTCS IO CAMOCTOSTEIbHOCTH BBITOJTHCHUS pa0OThI, aKTHB-
HOCTHU pa6OTI>I B ay,Z[I/ITOpI/II/I, HpaBI/IJ'IBHOCTI/I BBITTIOJTHCHUSI 3aI[aHHI>'I, ypOBHH IIOATOTOBKH K 3aHSTU-
SIM.

CaMOCTOHTeHLHaH pa60Ta OILICHUBACTCA I10 Ka‘-IeCTBy 148 KOJ'II/I‘-IGCTBy BBIITOJIHCHHBIX JOMAalll-
HUX paboT, IPaMOTHOCTH B 0(POPMIICHUH, TIPABUILHOCTH BBITIOJTHCHHSL.

[TpoMexyTodHas aTTecTalus MPOBOIUTCS B OopME 3aUeTa I SK3aMeHa.

Kputepun OICHKH 3K3aMeHa B TECTOBOH (opMe: KOJIMYECTBO OANIOB WIIH YIOBJICTBOPH-
TCJIBHO, XOpOLHO, OTJIMYHO. I[J'I}I HOJIy‘-IeHI/ISI COOTBCTCTByIOH.ICﬁ OILICHKH Ha 3K3aMCHCEC I10 Kypcy HcC-
MOJIb3YETCS HAKOMUTEIbHAS CUCTeMa OaJUTbHO-PEHTHHTOBOM pabOThI CTYICHTOB. MIToroBas oreHka
CKJIabIBACTCA U3 CYMMBI 6aJIJIOB UMK OILICHOK, HOJ'IyLIeHHBIX 110 BCEM pa3z[enaM Kypca n CYMMBI
0aJTOB TTOJIYYCHHOM Ha DK3aMEHE.

Kpurepun oneHkr ypoBHS 3HAHMH CTYIEHTOB C MCIIOJB30BAaHUEM TECTa HA 3K3aMEHE IIO0
y4eOHON JUCITUTIIIHE

Ornenka XapakTepUCTUKH OTBETA CTYJICHTA
OTan4HO 86-100 % mpaBUIbHBIX OTBETOB
Xopo1io 71-85 %
Y 10BIETBOPUTETHHO 51- 70%
HeynosnersopurenpHo Menee 51 %

KonnuecTBo 6aiiioB U OlleHKAa HEYJOBIETBOPUTEIBHO, YIOBIETBOPUTEIHHO, XOPOIIO, OTINY-
HO OIpPEACNAIOTCS MPOrPaMMHBIMU CPEACTBAMHU IO KOJMYECTBY MPABUIIBHBIX OTBETOB K KOJIMYeE-
CTBY CJIy4ailHO BEIOpAHHBIX BOIPOCOB.

Kpurepun orieHMBaHMs KOMIIETEHIIUH CIIEAYIOIUE!

16



OTBeThl MMEIOT MOJHBIE pelleHus (C MPaBMWIIBHBIM OTBeTOM). VX copepikaHue CBHIETEINb-
CTBYET 00 YBEPEHHBIX 3HAHUSAX O0YUaIOIIEroCcsl U O €r0 YMEHUH PelIaTh MpoeCcCHOHAIBHBIC
3a/1a4u, OIICHUBAETCS B 5 0aJJIOB (OTJIMYHO);

bonee 75 % oTBETOB MMEIOT MOJIHbIE pelIeHUs (C MpaBWIbHBIM OTBeTOM). UX copepikaHue
CBHJIETEJICTBYET O JOCTATOYHBIX 3HAHUAX OOYUAIOIIErocss U ero yMEHUH pelarb npodeccu-
OHAJIbHBIC 3a/1a4u — 4 OaJiia (XopoIo);

He menee 50 % oTBETOB MMEIOT MOJIHbBIE PEelIEHNS (C IPaBUIBHBIM O0TBETOM) VX conepkaHue
CBUJETEIHCTBYET 00 YJOBIETBOPUTEIbHBIX 3HAHUSAX O0YYAIOMIETroCsl U O €r0 OrpaHUuYEHHOM
YMEHUHU pemaTh MpodecCHOHANbHBIEC 33/1a4H, COOTBETCTBYIOIIME €ro Oyaymiel KBanupuka-
uu — 3 6aia (yI0BIECTBOPUTEIBHO);

Menee 50 % OTBETOB UMEIOT pPELICHUs C IPAaBUIBHBIM OTBETOM. VX conep)kaHne CBUAETENb-
CTBYET O CJIa0BbIX 3HAHUAX OOYYAIOUIETOCS M €ro HEYMEHUHU pemaTh mpodeccHoHabHBIE 3a-
nauu — 2 6asa (HeyI0BIETBOPUTEIBHO).

17



	ВОПРОСЫ К ЭКЗАМЕНУ В ТЕСТОВОЙ ФОРМЕ

