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1. IlnanupyeMble pesyabTaThl 0Gy4eHHs 10 THCHHILTHHE (MOAYJII0),
COOTHeCeHHbIEe ¢ IVIAHHPYEeMbIMH Pe3yJIbTATAMH 0CBOeHHs1 00pa30oBaTeIbHOM
NporpamMmbl

Juctunnuna «HCTpyMeHTanbHBIe METOAbl MCCIEJOBAHUN» B COOTBETCTBHU C
Tpe6opanusamu OI'OC BO HampasineHa Ha (OpPMHPOBaHHE CIEIYIOMMX KOMIICTCHIUH
(OIIK):

Ta6muua 1. CBa3b pe3ynbTaToB 00y4YeHHs ¢ IPUOOPETaEMBIMU KOMITCTCHIUAMU

Koxm 1 HauMeHOBaHHUE
KOMIIETEHLIA

Koxn n HauMeHOBaHHE
HHIUKAaTOpa JOCTHKCHHA
KOMIIETEHLIMH

3amIaHUPOBAaHHbIE PE3YJIBTAThl O0yIEHHUS

OIIK-3. CrniocoGeH
HCIIOJIB30BATh COBpPEMEHHEIE
METOABl pEIIeHUs 3aJad IpH
pa3paGoTKe HOBBIX TEXHOIOTHH
B npodecCHOHATLHON
IesTeNbHOCTH

OIIK-4 CriocobeH MNPOBOIHUTD
HayYHBIE HCCIIeI0BaHMA,
QHAJIM3HUPOBATh UX PE3YNLTATEl U
TOTOBUTH OTYCTHBIC NOKYMEHTBI

HOIIK-3.1.
METOBI
peleHus
arpOHOMUH.
HOIIK-3.2. Hcnonp3yeT
HH(OPMAIMOHHBIE PECYPCHI,
JOOCTIKEHHS  HAyKH |
NPaKTHKU B arpOHOMUH.

Ananmmupyet
u €1oco0b!
3aga4 B

HOIIK- 4.1. Amnanusupyer
METO/BI u C10co0B!
peleHus
UCCIIeOBaTENIBCKUX 33/]a4 B
arpOHOMHH.

HUOIIK- 4.2. Hcnonesyer

uH(OPMAIMIOHHbBIE PECYPCHI,

Hay4HyIo, OIBITHO -
9KCTIEPHMEHTAIBHYIO "
npubopHyro  Gasy g

NPOBEZICHUS  HCCIIEIOBaHUM
B 0071aCTH arpOHOMHH.

HOIIK-4.3. ®opMyIupyeT
Ppe3yibTaThl, MOIy4EeHHLIE B
xozie peleHus

HCCIICAOBATCIIbCKUX 3a0a4

3HaTbh: OCHOBHBIE METOJBI, MPUMEHAEMBIC UL
H3Y4EHHA I109B ¥ PACTEHHH, MX IPUHLINIILL;
yMeTb:  TPOBOAMTH  arpodusudeckue, U
arpoXUMHUYEeCKHe aHaIM3bl OOpaslLOB MOYB U
pacTeHuit;

BJIafieTh:  CIOCOOHOCTBIO  CaMOCTOSTEIBHO
OpraHU30BaTh HAyYHBIC MCCICIOBAHNUA.

COBPEMEHHBIE TpHOOPHI u
000pyJOBaHUE, HCIHOJIb3YEMBIE mpu
BBITTOJTHCHUH Hay4YHBIX I/ICCJIGI[OBaHPIﬁ B
arpoHOMUH; METOIHUKY MOATOTOBKH IIOYBCHHEIX,
pacTUTENBHEIX 00pa3LIOB H aHAIH30B;

3HaTb:

yMeTb: NpPOBOJUTh OHONOTMYECKHE AHATH3BI
00pa3LoB N0YB ¥ paCTEHHUH;

CaMOCTOATEIIBHO
Hay4HbIC HCCIEO0BaHUA C
COBPEMEHHBIX METOI0B
PacTUTEIIbHBIX

BJIaJieTh:  CIOCOGHOCTBIO
MPOBECTH
HCIIONIB30BaHIEM
aHagu3a  IOYBEHHBIX H

00pa3LoB.

2. MecTo AMCHHILIMHBI (MOAYJIsi) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbI

Mucuumiuaa «HCTpyMeHTalIbHBIE METOZBl MCCIEJOBaHU» OTHOCUTCS K 4acTH,
GopMupyeMoit yaacTHUKaMU 00pa30BaTeIbHBIX OTHOLICHUH.

JlanHas AWCHHUIUIMHA OIMpaeTcss Ha KypChl TaKMX AMCIUIUINH, Kak: METOIHKa
SKCIIEpUMEHTANBHBIX HCCIIENOBAHUM B arpOHOMHM, HWHHOBAllMOHHBIE TEXHOJOTHH B
arpoOHOMHH, MHGOPMAIMOHHBIE TEXHOJOTHH M SIBISIETCS OCHOBOM JUIS IMOCIEMYFOIIEro
U3ydeHHs TaKuX IUCLIHUIUIMH, KaK: COBpPEMEHHbIe TEXHOJOTHMM IIPOU3BOACTBA, aHATIU3
SKCIIEPHMEHTAIBHBIX JaHHBIX, IPOrpPaMMHpOBAaHHE YPOXKaeB, OCHOBBI yIIPaBICHMA
3/JOpOBEEM DACTEHHMM, OKCIIEPHMEHTATbHEIC METOAbl B (PUTOCAHHTAPUH, METOJMKA
IIOJIEBBIX U 1a0OPATOPHEIX SKCIIEPUMEHTOB B HHTETPUPOBAHHON 3aIlUTe PACTCHUH.



3. Conep:xaHue JHCHUIIHHBI (MOXYJIsT)

Pacrpe/ienieHye 9acoB M0 TEMaM U BHJAM 3aHATHIl NpeJCTaB/seTcs B Tabiuue 2
10 Kax 10 popMe 00ydIeHHs

Tabmuua 2. Ounas popma

KonnuecTBo 4acoB dopmupyeMble
Ne | Haummenomanme pazznenoBu | Jlek Bun CamocrosTens- | Beero | KoMIeTeHIMU
/o TEM UMK | 3aHATHA Has 1o (OK, OIIK, IIK)
Jn) | (JIP,II3) pabota (CP) TeME
1 2 3 4 5 6 7

1 Kyp¢, 2 cemecTp
Pa3gen 1. Beenenne
1.1 | Lemns, 3aJa4un ul 0,3 4 4,3 | OIIK-3, OIK-4
COBpEMEHHBIE  ITPOOJIEMBEL.
Krnaccudukanuss OCHOBHBIX
METOZIOB HCCIICIOBAHMS
IIOYB ¥ PACTCHMH

0,3 4 4,3
Pasgen 2. OnTHYecKHe MeTOIbI HCCIe0BAHNS II0YB M PACTEHHIT
2.1 CreKTpoMeTpHU9ecKue 0,3 2 6 8,3 | OIIK-3, OIIK-4
(omrrryeckue) METO/IB,
OpPUHLAN,  3HaYeHHe U
IpHMEHEHHE
2.2 | CuexktpooTOMETpHS, 0,4 2 5 7,4 | OIIK-3, OIIK-4

IPHHIMI MeToJa, MPUOOPEI,
NpHMEHEHHE, 3HaYCHHUe
2.3 | AroMHO-a6copOIMOHHAsS 0,5 2 5 7,5 | OIIK-3, OIIK-4
crekrpodoTomerpus (AAC),
NPHMHIAI METoJa, IPHOOPHI,
IpYMEeHEHHE, 3HAYCHUE

2.4 | Cmexktpockornus B Omoxaed | 0,5 2 5 7,5 | OIIK-3, OIIK-4
UK (uH(]pakpacHOH-
o0JacTH)
1,7 8 21 30,7
3.1 [NonspumeTprdYecKue 0,5 2 6 8,5 | OINK-3, OIK-4

METOABl aHAJIU3a, IIPHHIIMII
MeToma,  IpubOpel,  HX

[IPUMEHEHHE, 3HA4YCHHE
MeToJia
3.2 | Wonomerpuueckue Metonnl | 0,5 3 4 7,5 | OIIK-3, OIIK-4

aHanM3a, MPHHIUI METOJa,
npubOphbl, IPHMEHEHHE H
3HAUYCHHE

3.3 | PentrenodyopecieHTHBIA 0,5 2 4 6,5 | OIIK-3, OIIK-4
METOJ aHaJN3a, IPHUHIHUI
METO/a, TIpHOOPEI,
NPUMEHEHHE U 3HaUCHUE

34 | ATOMHO-MHCCHOHHBIN 0,5 3 4
METOJ aHaIM3a c

7,5 | OIIK-3, OIIK-4




HCIIOJIb30BaHUEM
CIIEKTpOMeTpa c
HHIYKTABHO CBSI3aHHOM
IJ1a3MOH, IPUHIMII METOJa,
npuOOpsl, IPUMEHEHHE M
3HAYCHHUE

3.5 | Heitrponno-akrusanuonssii | 0,5 3 s 10,5 | OIK-3, OIIK-4
METOA,  €ro  IIPHHIIMI,
3HaveHne,  HpHOOpPEl U
IIpUMEHEHHE

3.6 | Meton cyxoro cxwuranug B | 0,5 2 6 8,5 | OIIK-3, OIIK-4
BBICOKOTEMIIEpATypPHOM
Ieyd, IIPUHIUI, 3HAYCHHUE,
prOOPH! U NPHIMEHEHNE

3.7 | Xpomarorpaduieckue 0.3 2 8 10,5 | OIIK-3, OIIK-4
METOAbl  aHaNW3a, BHUJIEL,
IPHUHIUI METO/a, 3HAYEHHE,
pHOOPE! 1 IPUMEHEHHE

3.8 | IlpaBuna ot6opa u xpanenus | 0,5 1 3 4,5 | OIIK-3, OIIK-4
IOYBEHHBIX M PAaCTHUTENIBHBIX
00pas1oB
4 18 42 64
6 26 67 99
3auér 9 9
HUroro 6 26 76 108

VyeGHas [eSTeTbHOCTh COCTOMT W3 JIEKIUH, J1ab0paTOpHBIX 3aHATHH, WU
CaMOCTOSITENEHOM PaGoThl, TPYIIIOBBIX KOHCYJIBTALMA.

3.1.Conep:xaHne OTACIbHBIX Pa3/ieJIOB H TeM

Paznen 1. Beegenue
Ofmee B  MHCTpyMEHTAIBHBIX  MeTomax  HcciegoBaHuil.  OCHOBHEIC
TEeXHOJIOTMYECKHE MPOLECCHI B PAaCTEHHUEBOJACTBE, TpeOyIOIlMe HHCTPYMEHTalIbHOIO
koHTpona. OCOGEHHOCTH IIOYBBI M PAcCTeHHH KaK OOBEKTOB WHCTPYMEHTATBHOTrO
aHaJIK3a.
Tema 1.1. Ilean, 3a1a4u B COBpeMEHHbIE IPOO/IEMBI.
KaaccnduKanusi OCHOBHBIX METO/0B HCCJIeOBAHHS MI0YB U PacTeHH
Ilens, 3a0aul ¥ OOBEKTHl NUCLMIUIMHBL, € 3Ha4eHHe W OOJacTH NPHMEHCHH.
CoBpeMeHHBIE METOABI, HPHUOOpPEl U 00OpyHOBAaHUE, MCIONB3YEMBIE B IPAKTHKS
FicClleI0OBaHKs II0YB U PAaCTeHUH, X XapaKTePUCTHUKA, 3HAUCHHE ¥ IPUMEHEHHUE.
Pazzmen 2. OnTHyecKkHe MeTOAbl HCC/IE0BAHHSA M04B H PACTEHHU
Tema 2.1. Cnekmpomempuueckue (onmudeckue) Memoosl, RPUHYUR, 3HaAUEeHUE
U npumeHnenue -
[MonsTre, KaaccU(UKAIWs ¥ IPUMEHEHHE ONTHYSCKUX METOLOB HCCIIEHOBAHHUS
104B. TIPHHIMI ONITUYIECKAX METOAOB. BHIbI MpUOOPOB, MX yCTPOHCTBO, BO3MOXKHOCTH



nprMeHeHns U 3HaueHue. CrekrpodoToMerpusi, GOTOMETpHs, ATOMHO-aICOPOLOHHbIN
METOJI, SMUCCHOHHBIE METOBI, peHPAKTOMETPUIECKUI U MONAPUMETPUIECKINA METOIBL.

Tema 2.2. Cnexkmpoghomomempus, npubopbl, Ux ycmpoucmeo u npumeHerue

Teopus Bompoca, 3HAYEHHe, NPUHIHI Meroja. IIpmbopsl [ H3MEpeHHs
cBeTooOrTONmeH . VICTOUHNKH M3/Ty4eHus, CBETOGUIBETPE U MOHOXPOMATOPEI, KIOBETEI,
IEeTeKTOpEl, THNBI  (OTOdIeMEHTOB.  DOTONEKTPOKONOPUMETPEI,  YCTPOKCTBO,
ONITAYECKHe CXeMbI, IPUHIUM paboTel, mpuMeHerue. JIByxiaydensie npubopsr @OK-56M,
®DK-60. Opnmomyuesbie mpubopsr — KOK-2, KOK-3, «Crekomn». Onpenenenue
COJepKaHMs MIOJIBIKHOTO Gocdopa B cEpOHi IECHO! MOYBE U Y€PHO3EME BBIILETOIEHHOM
no merony YupukoBa Ha POK-56M. MeToanl onpeeseHus CoOAepKaHus IMOJBUKHOTO
docdopa B apyrux mousax (Meron Kupcanosa, Maunruna). OnpeneneHue HUTPAaTOB B
mouse 1o MeToxy I'panjBans-Jlska ¢ MOCIEAYIOIIM KonopuMeTpupoBanueM Ha OOK-
56M (3aHsATHS MPOBOAATCS Ha Kadenpe MOYBOBEACHHS, arpoOXUMUM H 3€MIIEIENNS,
aynuropus JI-116 wma J(-118) u B IleHTpe arpoxumudeckoi ciyk0b1 « HOBOCHOMPCKHMID).

Tema 2.3. Amommno-abcopoyuonnan cnekmpogomomempun (AAC), npunyun
Memood, npudopbsl, npUMeHeHue, 3HaYeHue

Teopus Bompoca, 3HadeHHe, IMPUHLIKI MeTona. CXema aTOMHO-aGCOPOLOHHOTO
cexTpodoromerpa. VICTOYHUKY H3Iy4YeHHs, aTOMHU3aTOp, MOHOXpOMATOp, MPUEMHOE U
PETHCTPUPYIOIIEE  YCTPOWCTBA, TEXHHKAa HM3MEpPeHMH. ATOMHO-a0COpOIMOHHBIA
CIIEKTpOMeTp C IUlaMeHHOW arommsanuedl KBaHT-2.  ATOMHO-abCOPOLMOHHBII
cunektpometrp Spectr AA-110. IIpuMeHeHHe B NpPaKTUKe KauyeCTBEHHOIO H
KOJMYEeCTBEHHOTO AaHalM3a II0YB U pacTeHuidl. BrlesgHoe 3aHsaTHe B HHCTHTYT
nousoBenenus U arpoxumun CO PAH.

Tema 2.4. Cnexmpockonus ¢ 6audicneii HK (ungppaxpacnoii) — obnacmu

Teopust Bompoca, 3HaYeHHEe U NMPHHLMI METOAA. Y CTPOMCTBO U OTACIBHEIC y3JIbI
HK-crieKTpoMeTpoB. VICTOYHUKH H3ITydeHUs, MOHOXPOMATOPEI, KIOBETHI, NPUEMHOE U
peructpupymomee ycrpoicrsa. IlpunrmmuansHas cxema paborel MK-crexrpomerpa.
[IprMeHeHMe B [paKTHKe aHal{3a IOYBEHHBIX M  PACTUTENBHBIX 00pasLoB.
I[TpakTryeckoe 3aHATHE NMPOBOAUTCA B LIeHTpe KOJUIEKTUBHOTO IMOJNB30BAHKSA HAyYHBEIM
o6opynosanmemM HI'AY (aHanu3 KadecTBa KOPMOB) M B LEHTPE arpOXHMUYECKOH
ci1yx061 « HoBOCHOHPCKHI».

Paznen 3. Ipyrue MmeToan! HecjieJ0BAHHS

3.1. Ionapumempuueckue Memoosl AHANU3A, NPUHYUR Memo0a, npubopbl, ux
npuMeHeHue, 3HaueHue Memooa

Teopus Bompoca, 3HaveHue W mpuHOUN Merona. Ilomspusaropel. CoBpeMeHHBIC
IpHOOpE, OCHOBAaHHbIE HA KOJNMYECTBEHHBIX 3aBHCHMOCTAX MEXJIy KOHICHTpaldeH
ONTHYECKH AKTHBHBIX BEIIECTB B DPacTBOpax M HalpaBieHHeM (YIJIOM) BpalleHHUS
OJSPH30BAHHOTO CBeTa. [IpUHLMNMAIBHAS CXeMa YCTpOWCTBa ¥ IPUHIMI PabOTHI
MOJIAPMMETPOB, UX BHUJIBI, 3HAYEHHE, NPHUMEHEHHe [UI aHalu3a KaYeCTBEHHBIX H
KOJITIECTBEHHBIX IIOKa3aTeNle IPOJYKIMH PpAacTeHHEBOACTBA — CaxapHOW CBEKIE,
MOpPKOBH, (pyKTax, Kaprodene, 3epHOBBIX 37akaX H GOOOBBIX 3epHOBBIX (caxap,
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caxaposa, BpyKTo3a, Kpaxman u ap. mokasarenn). Caxapumerpsr CY-3, Cvy-4, CV-5,
yCTpOHCTBO, ONTHYECKas cxema, NpHHIMI paborel. Mcronp3oBaHHe pPe3yJbTaToOB
aHau3a.

3.2. Hounomempuueckue memoolbl AHANU3A, RPUHYUR Memooa, npuoopsl,
npumeHeHue U 3Ha4enue

Teopus Bompoca, 3uaueHue W NpUHOHEN MeTofa. [Tpubopsl, ucmons3yemsle s
MOHOMETPUH, WX YCTPOMCTBO ¥ MPUHIMI paboThl. ONEKTPOABI CPAaBHEHUA U
MHIUKATOpHBIE. THIBI M OCHOBHBIE XapaKTEPUCTUKM HOHOCEJEKTHBHBIX 3IIEKTPOJIOB,
OArOTOBKA K paboTe, IpalyHMpoBKa, NpuMeHeHHe M XpaHeHue. [IpubGopsr mms pH-
Metpuu — pH-MeTp AnnoH 4100, mopraTuBHbIe IPUOOPLL 171t pH-MeTpyH, CTaHIAPTHBIE
6ydepHEIE pacTBOpbl ANsl IPalyHpOBKH Npubopa; moHOMep OB-74 mid m3MepeHus
KOHI[EHTPAIIM HUTPAT-HOHOB, YCTPOMCTBO, NPUHIMII pabOThI, IPUMEHEHKE, 3HAUCHHE.
Ormpenenienne BenuuuHbl pH B BOJHOM CyCIIEH3MM DPasHBIX THUIOB II0YB (AEPHOBO-
MON30MHCTas, cepas JeCHas, YEPHO3EM BbILICTOYSHHBIN, COJOHEN KOPKOBBIM) ¢
nomompro pH-metpa Annon 4100. OmpexeneHue COAepKaHMsS HUTPATOB B OTHX Ke
[I0YBax ¢ IOMOIIBI0 HOHOMepa DB-74 (3aHsTHs NPOBOAATCSA Ha Kadeape MOIBOBEICHHU,
arpoXHMHH M 3emyenenus, aymutopus J-116 mmu [I-118, a Taxke B 1abopaTopun
(DHM3UKO-XUMUUECKHX aHau30B MHCTHTyTa 3eMienenus u xumusanuu o/x CO PACXH).

3.3. Penmzenogpiyopecuenmuolii Memoo aHAU3A, RPUHYUR MEn00a, nputopbl,
npuUMeHeHue u 3HaveHue

Teopus ~ BOmpoca, 3Ha4YeHWe W TNpHHOMI  MeToma.  I[lpuGopsr s
PEHITeHOMITyOpECIEHTHOTO aHalu3a I0YB M pacTeHHH. PentreHoBCKMe TpyOKH, MX
BHJIBI, YCTPORCTBO, NPHUHUMI paGOThl U IpHMeHeHHe. VIHTeHCHBHOCTE PEHTI€HOBCKOH
dumyopecueniuu. MeTox BHYpeHHero, BHEIIHEro M CraHnapra-¢oHa. Iloxaroroska
[IOYBEHHBIX M PpACTHTENBHBIX mpo6 K aHamusy. Ilpubopsl, HCIONB3YIOIIHE
PEeHTreHO(ITyOpECLIEHTHBIH METOJ aHaIM3a - SHEProAUCIIEPCUOHHBIN
pentreHodmyopecuenTrbii criekrpomerp ARL QUANT X. Ilpenmymectsa POA mepen
JPYTEMH aHATMTHYECKIMH METOZaMK. 3HaKOMCTBO C YCTpOHCTBOM M paboToit mpubopa
Ha Gase JrabopaTopuu 6HoreoxuMuu ro4s MHcTHTyTa MouBoBeAeHus U arpoxumun CO
PAH (BbIe3jHOE 3aHATHE).

3.4. AmoOMHO-IMUCCUOHHbIE  MemOo0  QHAMU3A  C  UCHOIb308AHUEM
CHeKmpoMempa ¢ UHOYKMUGHO CEA3AHHOUW NAA3MOU, RPUHUUR Memooa, npubopet,
npumeHenue u 3HaYeHue

Teopust BOIpoca, 3HAaYeHHe W NMPUHIUI MeToga. (xema aTOMHO-OMHCCHOHHOMU
CIIEKTPOCKOIIME C WHAYKTUBHO CBS3aHHOM IUIa3MOM. AproHoBas mmasMa, e€
XapaKTepUCTUKA U IPHIMEHeHHe. Y CTPOHCTBO ONTHIECKOH CUCTEMBI MacC-CIIEKTPOMETpa.
ATOMHO-SMHACCHOHHBIH CIIEKTPOMETP ¢ MHIyKTUBHO-CBsI3aHHO masmoii Optima-5300,
UCII-AD, ICP-MS, ycrpoicTBO, NPHMHIHMN paboTel, TpPeReNnsl  OIpe/elICHUs
KONIMYECTBEHHBIX M KAUeCTBEHHBIX IIOKa3areleil I0YB M pacTeHuid. JlocTOMHCTBA U
HeOCTATKY METO/[a aHaJIM3a, HCIIONb30BaHKe Pe3yIbTaTOB HCCIIEOBAHUN. 3HAKOMCTBO C
ycrpoiicTBoM 1 paboToit mprbopa NpoBUAUTC Ha 6ase 1abopaTopuy GHOTCOXUMUY TI0YB
WHCTUTYTa TOYBOBENCHHS M arpOXUMHU CO PAH (Bble3mHOE 3aHATHE).



3.5. Heiimponno-akmusayuonnsiii. memoo (HAA), ezo npunuun, 3naueHue,
npuéopsl u npumernenue

Teopus Bompoca, 3HaUYCHHE W IPUHIUII METOAA. Y CTPOMCTBO U NMPHHIHMIMAIbHAS
cxeMa pPabOTHl MMITYJIECHOTO HEHTPOHHOrO TreHeparopa, MPUMCEHEHHUE M 3HAYCHHE.
['eHepaTop HEMTPOHOB, €ro 3HAa4eHNe, YCTPOMCTBO, NPUHIMUI PabOTHI. PeakTUBEI A
IIPUTOTOBJIEHHS OTANIOHOB XMMHMYECKUX 5/leMeHTOB. [loAroroBka pacTHTENBHBIX
006pasiioB K aHauu3y. VIMITyTbCHBIH HEHTPOHHBIM TI€HEpaTop Ha Ia30HANOIHCHHOH
TpyOKe Ui ammaparypsl akTuBamuoHHoro aHamusza MHI-07, ero cocrasmsomue H
npuMeHeHHe. YcCTpoiicTBo peaktopa MI'P. AKTUBalMOHHBIM aHalW3 W TUIHYHEIC
CIIEKTPHI HEUTPOHOB peakTopa; BO3MOKHOCTH METOJA M IMOrPELIHOCT, MCIIOIB30BaHUE
pe3y/ILTATOB aHaii3a. 3HAKOMCTBO C YCTPOHCTBOM M paGoTOM mpubopa MpOBOJUTCS Ha
6ase nabopaTopuu Guoreoxumun mo4B VHcTUTyTa mouBOBeneHHMsA M arpoxumun CO
PAH (BBIe3HOE 3aHATHE).

3.6. Memood cyxozo cocuzaHus 8 GbICOKOMEMHEPAMYPHOU neuu, RPUHUUR,
3HaueHue, NpuUGOPsL U NPUMEHEHUE

Teopuss Bompoca, 3HaYeHHe H IIPUHIMI MeToja. becmiameHHoe CXXHraHue
(OKHCIIEHME) TIOYBEHHBIX U PACTHTENBHBIX 00pasloB B BBICOKOTEMIIEPATYPHOU IICHH.
[TpuHIHMI IeWCTBHS TeHEPATUBHBIX TOPEJIOK IpH OeCIIaMEHHOM COKMIaHUH. 3HAKOMCTBO
¢ mpubopamMu U 00OpyZOBaHMEM IS O€CIIAMEHHOIO CXKUTaHWs, HX YCTPOWUCTBO U
IPUHIUI pabOThl — BBHICOKOTEMIIEpAaTypHas IMHUpPONU3Has neyb. IIpuHimn onpeneneHus
YIJIEpOJIa, a30Ta ¥ CEPHI B [IOYBE IIPH CyXOM CKMIaHHHU B BHICOKOTEMIIEPATYPHOU Ieyn —
aHanmsatop oOmero yraepoga VarioTOC cube; yCTpOHCTBO —yCTaHOBKH IS
OmpeeeHns yriepola OpraHW4eCKHX COCIMHEHHH CYyXMM C)KUTAQHHEM; aHalIu3aTop
cepsl 1 yrirepona ¢pupmsl LEKO. IpaBuna B34THs HABECOK IMOYBEI, BPEMsI ONpeeIeHN),
IMANa30H M3MEPAEMBIX KOHIIEHTpAaUUi M IIOrPElIHOCTH IPY ONpENeNeHHH YIIepoa,
a30Ta W CEpHl B II0YBE METOOM CYXOro CXXHraHus. IIpemMymecTBa 6€CKHCIOPOTHOTO
METO/Ia C)KATAHUS ITOYBEHHBIX M PACTHTENBHBIX 00pa3loB. 3HAKOMCTBO C YCTPOWCTBOM U
paboroii mnpubopa mpoBoguTcs Ha Oaze JabopaTopum arpoxumuu HHCTHTyTa
nousosenenus u arpoxumun CO PAH (Bble3HOE 3aHATHE).

3.7.  Xpomamoczpaguueckue memoosl QHANU3A, 6UOLL, NPUHUUN Memooa,
3HaYeHue, npUOOPsL U NpUMEHeHUue

Teopust Bompoca, 3HAYeHKMe W IPHUHIMI MeToAa. Xpomarorpadus, €€ BUIBI U
TIpYMeHEHHE B MCCIIENOBAHUSK M0 arpoHOMHH. JKuaKocTHas Xpomarorpadus, IpAHLIKIL
MeToZla, 3HAaueHWe M INpuMeHeHHe. [IpuOOpEl, IpUMEHSIeMBlE MJd KUIKOCTHON
xpomarorpaduu. I[IpuHUMIMATbHAS CXeMa JKHIKOCTHOro Xpomarorpada. I'azoBas
XxpoMarorpadus, IPUHIUI METOAa, 3HaueHHe U npuMeHeHue. IIpuGopsl, npuMeHsemble
w1 ra3oBoii xpomarorpadmu. I[IpUHIMIMATBHAsS CXeMa TIa30BOro Xxpomarorpada.
3HAKOMCTBO C yCTpPOMCTBOM M pabotroit mpubopa mpoBoguTcs Ha 6ase JIaboparopuu
arpoxumun MHcTrTyTa nouBoBenerus 1 arpoxumun CO PAH (Bbie3aHOE 3aHATHE).

3.8. IIpasuna omobopa u XpaHeHus NOYGEHHBLX U PACIMUNIE/IbHbIX 00PA3 106

ITpaBuna oTGopa IOYBEHHBIX OOPasIoB B 3aBHCHMOCTH OT pejibeda MECTHOCTH,
womand u KoHdurypauum monei. Cxemel oT6Gopa o06pasnoB. OTOOp IIOYBEHHBIX
06pa3IioB [0 TEHETMYECKHM TrOpu30HTaM H ciosM. CmemaHHbid obpaser I[OYBBI
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TIpaBHIIa €T0 COCTaBJIeHMs. Perucrpalius, oroToBka M XpaHeHUe MOYBEHHBIX 00pasLoB.
IIpauna oT60opa M COCTAaBICHWS CMEIIaHHOH IIPOOBI PACTHTENBHBIX OOpasIOB.
Perucrparys, HOArOTOBKA K aHAIM3aM M XpaHeHHe PacTUTENIbHBIX 00pas3IloB.

4. YueGHO-MeTOANYeCcKOe M HHPOPMaIHOHHOE oOecneyeHue
AUCUHITAHBI (MOXYJI51)

4.1. Cincoxk OCHOBHOI JIHTEPaTyPhI

1. Kpumraposua B.M.  Dusuko-XUMHYECKHE  METOJBI  HCCICIOBAHUA
[DnexTponHsli pecypc]: YueGuuk g GakamaspoB / B.J. Kpumradoswuy, [I.B.
Kpuraposuu, H.B. EpemeeBa. — M.: M3naTenscko-Toprosa Kopropanus «Jlankos u
K°», 2018, —208 c. (3BC UH®PA-M). ,

4.2. Cnucok JONOJHATEJIBHON JUTEPATYPLl 22

/‘”ﬁqu: VuebHnoe mocodue, / B.I.
MTHOPA-M, 2015. — 272 ¢c. (OBC

1. MamonToB B.I'. Ilpaktukym 1o Xum
MamontoB, A.A. I'magkos. — M.: @opym:
HMH®DPA-M).

4.3. IlepedyeHn pecypcoB HHPOPMALHOHHO-TEJEKOMMYHHKANHOHHOM CeTH
«HHTEpHETY

Tabmuna 3. [Tepeuers nH(OPMALIMOHHBIX PECYPCOB

Ne HaumenoBanue Anpec
/0
1. | ObunmansHbl caliT Muncensxo3a Poccun http://www.mcx.ru/
2. | ba3bl JaHHBIX Ingenta, InfoTrieve, Anavista
3. | MadopMaInoHHO-CIIPABOYHBIE ¥ IIOMCKOBBIE | WWW.Scirus.com,
CHCTEMEI www.elibrary.ru,
www.xumuk.ru, yandex.ru,
rambler.ru, google.ru.

4.4. MeTroandeckue yKa3aHus J1Jis1 00y4alOIIUXCs 110 OCBOCHUIO JUCIHHIITHHBI
(Momy.110) H CAaMOCTOSITeILHOH PaloOThI

MHCTpyMEHTAIBHBIE METOABI HCCIEHOBaHMS IIOYB M pacTeHMil: ydeb.-MeTo.
nocobue / Hosocub. roc. arpap. yH-T. ArpoHoMm. ¢ak. — Cu6HNM3uX
Poccenpxozakagemun; coct. H.B. CemenasgeBa, JLII. I'aneea, A.H. Mapmynes. —
Hosocubupck: M3n-so HI'AY, 2013. - 116 c.

4.5, Ilepeyenp HHGPOPMANHOHHBIX TEXHOJIOI Ui, HCIIOJIb3y€EMBbIX IPH
ocylIecTBJeHHH 06pa30BaTeIbHOI0 Mpouecca Mo JUCUUILIHAE (MOIYJII0), BKIIIOYAsI
nepevyeHb MPOrpaMMHOro odecredeHuss H HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM,
HATJISTHBIX MOCOOU

1. IlpuMeHeHWe MyJIbTHMEAUHMHOTO OOOpPYNOBaHMA MJISA YTEHHS JIEKUUHA U
MIPOBE/ICHNS MPAKTUUECKUX 3aHATUN 110 JUCLUILIAHE.



Ta6uuna 4. IlepedeHs JIMIEH3HOHHOTO IIPOIPaMMHOT0 00ecTiedeHHS

Ne HammeHnoBanue Kon-Bo Tun nuneHsun Ui
n/n KJIFoueH npaBoo6J1az[aTenL
1. | MS Windows 2007 14 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, 14 Microsoft
PowerPoint)
3. | Bpoysep Mozilla FireFox 14 Mozilla Public License
4. | IToumoewiii knuenm Thunderbird 14 Mozilla Public License
5. | @aiinosviii menedocep FreeCommande 14 becnnamnas
Ta6muua 5. Ilepedens miakaToB (110 TeMaM), KapT, CTEHIOB,
MakKeToOB, npe3eHTaunl‘/’1, (1)I/IJII>MOB uT.Oo.
Neo Tun HanmeHoBaHMe ITpumeuanue
/1
1. | IpesenTanus BBogHast JTeKIy. MeTo/Ip! aHamm3a noyB 1 pacteHnii | 28 craiifos
2. | Tlpesenranus TMonspUMeTpUYECKHe METOABI HCCIEA0BAHMIA 19 cnaiinos
3. | IIpesentanus PentreHodmyopecueHTHbIH MeTox aHanmusa (POA) 12 cnaiinos
4. | Ilpe3eHranus ATOMHO-3MUCCUOHBIA METOI aHAIH3a 9 cnaiimoB
5. | Ipesentanus HeiiTpOoHHO-aKTHBaLIMOHHEIA METO/ aHAJTU3A 12 cnaiinos
pacTeHui
6. | IIpesenranus MeToz CyXOro CXXHUraHHA B BBICOKOTEMIIEPATYPHOR 14 cnaiifos
nevn
7. | TlpeseHTanms IMpasuna ot6opa U XpaHeHHs 00pasIoB 14 cnaiinos
8. | ITpuGops! 1 noHoMep IB-74, pH-MeTp, HabOp CTAHAAPTOB IS Ha Kadenpe MOYBOBEACHNA,
o6opynoBaHHe pH-MeTpun; poTaTop, GOTONEKTPOKOIOPUMETPHI arpOXVMMUH Y 3eMIIeIeNHs
DIK-56M, KPK-2, Criekoit; 3JIeKTpOobl, ITIaMEHHBIH
¢dboTomeTp
9. | Ilpubops! u HK-cnekrpoMeTp, B IIEHTPE KOJUIEKTHUBHOI'O
000opyOoBaHUE MOJIb30BaHMUs HAyYHBIM
obopynoBanueM HCAY
10. | TIpubops! u VeTpoiicTBO | paboTy APYTHX NPHOOPOB U MUKpOOHOIOrUY U (QU3NKO-
o0opyznoBaHue 060pyIOBaHHA CTYAEHTBI H3Y4al0T Ha BHIE3XHBIX XUMHAYECKUX METOJI0B
3aHATHAX B Ta6OpaTopusxX anamma HCAY
HHcTuTyTa
TOYBOBEIEHNUS u
arpoxumun CO PAH,
HncturyTa
3eMiiegeNind U XHMH3aluu
censckoro xosgiictea CO
PACXH,
B Lentpe
arpoXMMMYECKOll  CILy:KOBI
«Hosocubupckuii», B 3AO
«ATPOIOKTOpP»,  COITIACHO
JIOroBOpa )
COTPYIHUYECTBE OT 29 Mas
2013 r B cepe MOATOTOBKH
Hay4YHbBIX KaJpOB B obacTi
MOYBOBEJICHUA 7}
arpoOXUMHH.
5. OnHcanne MaTepHAIbLHO-TEXHHYECKOMH 0a3bl
Ta6muna 6. [TepedeHb HCIONIB3yEMbIX TOMEIIEHHH:
Ne Tun aynuropun Tepeuenb oGopynoBaHUs
ayJUTOPUH
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O-116 Aynuropus A 3aHATUH Ipe3eHTalMOHHOE 000PYIOBaHHE:
CEMHHApPCKOTr0 THIIA, J1abopaTopHO- CTaLHOHAPHBIH IPOEKTOP, HACTEHHBIA OKPaH,
MPaKTHYECKUX 3aHATUH, TEKyIIero HOYTOYK.
KOHTPOJIS U IIPOMEKYTOUHOMN
aTTecTalluy
J-116, Aynuropus A 3aHATUR naGopaTopHoe 060pyAOBaHKE: BEITHKHOM MKad,
CEeMHMHAPCKOTro THUIa, JabopaTopHO- | JabopaTopHas MoCy/a, IUTUTKA JIeKTpUYecKas,
[PaKTUYECKUX 3aHATUH, TEKYILEro BECHI JTaGOpaTOpHbIe, PeaKTUBBI U UX PACTBOPEI,
KOHTPOJIS ¥ IPOMENKYTOUHOH ®DK-56M, poTaTOpbl, CYLIMIbHbIE IKA(BI,
aTTecTallly MOYBEHHBIE 00pa3Lbl ¥ MOHOJIHTEI
A-118 Aynuropus A 3aHATAH BBITSDKHOM WIKad, S/IeKTpHYeckue OaHu it
CEMHHAPCKOTro THIIa, JJabopaTOpHO- BBINIApPUBaHHS, Beckl labopaTopHele, KOK-2,
MPaKTHYECKUX 3aHATHIH, TEKyIIEero XHMHUYECKas MOCY/Ja U PaCTBOPhI PEaKTUBOB,
KOHTPOJISL ¥ TIPOMEXYTOUHOM TabJIULIBL, TOYBEHHBIE 00pa3Libl, POTATOPEI
aTTeCTalluM
H-131 potarop, 6ans snexrpuyeckas, KOK-2MII, Becsl
TOPCHUOHHEIE, BECHI JIaOOPATOPHEIE, IKad
CYIUMITBHBIH, TIaMEHHBIH (OTOMETp, PaCTBOPHI
PEAKTHBOB ISl aHATU30B
A-133 GHOTPOH, TOPCHOHHBIE U JJaG0PaTOPHEIE BECHI,
XMMMYECKas ITOCY/Ia, PACTBOPHI PeaKTHUBOB

6. Ilopsaaok aTTecTanuH 00y4aIOIIHXCS M0 JHCHHILINHE

HJISI arTecTallid CTYACHTOB II0 OJUCHUIIJIMHC «I/IHCTp}’MeHTaJII)HBIe MECTOBI
HCCHGHOB&HHﬁ)) npeaxycMoTpeHa H TpPaaHIHOHHas CHCTEMaA OLleHKH 3HaHHH
CTYACHTOB.

OuenKa «3aumeHo» 8bICIAGIAEHCA CHY0EeHMY, KOMOPbLil

- POUHO YCEOUI NPedyYCMOMPEHHbIIL NPOZPAMMHBIU MAMEPUAI,;

- NpABUNLHO, APSYMEHMUPOBAHO OMEEmuUll HA 6ce 60MpOChl, C NpUBEOCHUEeM
npumepos;

- nokazan 2nyboKue CUCmMeMamusUpOBaAHHbIE 3HAHUA, 6ladeem Npuemamy
paccyscoenus u CONOCmaenaem Mamepuan us pasHolX UCMOYHUKOS: MEOpUio C6A3bl6aem
¢ NPaKMuKot, Opy2umu memamu OaHHO20 Kypca, Opy2ux usyyaemvlx npeomemos

- 6e3 ouubOK BbLINOIHUN NPAKMUYECKOE 3A0aHUE.

Obs3amenvHviM YCI08UEM BbICIABNIEHHOU OYEHKU ABNAEMCA NPABUlbHAA pelb 6
ObICMPOM UNU YMEPEHHOM memne.

JononHumenvHuiM YCIOBUeM NOMYHEHUs OYEHKU «3aUmeHoy Mo2ym  Cmamb
Xopouiue ycnexu Wpu GbINOTHEHUU CAMOCMOAMENbHOU U KOHMPONbHOU pabomol,
cucmemamuyeckds akmueHas paboma Ha CEMUHAPCKUX 3AHAMUAX.

OueHKa «He 3aUMeHO» BbICTABIAEMCS CMYOeH My, Komopblil He cnpasuics ¢ 50%
6onpocos, € omeemax HA Opyaue 6onpocvl OONYCMUN CYUjeCmeeHHbIe owubxu. He
MOdicem Omeemumos Ha OONONHUMENbHbIE 0NPOChl, NPEONIONCEHHbIE NPENn00asameneMm.
LJenocmnozo nNpeoCMasgneHus O 63aUMOCEA3AX, KOMNOHEHmAx, 3Smanax paseumus

KYNlbMypbl Y CIYOeHma Hem.
Oyenueaemcs Kawecmeo YCMHOU U NUCOMEHHOU peyy, KaK U Npu 6blCmAasieHuu

NONIOAHCUMETLHOU OYEHKU.
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7. CornacoBanue padoyei mporpaMmal

CooTBeTCcTBYeT yueOHOMY ILIaHy, YTBEpXAeHHOMY Y4ueHbIM coBeToM PI'EOY BO
Hosocubupckoro I'AY, npotokon ot 27 mas 2021 r. Ne 5

Pa6oyas nmporpamma o6CyXIeHa U yTBepKAeHa
Ha 3acemannu kadenpel mpotokoa or 01.06.2021 r. Ne 8.

3aBenyromuii kadenpoii, npodeccop Mapmyines A.H.
(ZOMKHOCTB) ®HO
INpencenaress yaeOHO-METOIUIECKOTO
coBeTa (KOMICCUH), TOLIEHT, Jo6psackas C.JL
()5(0]

(ZOKHOCTB)

Pa6ouas mporpamMma OOCyXJeHa ¥ COOTBEICTBYeT y4eOHOMY IUIaHy,
yreepxnénnomy Yuénsim coBetoM ®I'5OY BO Hosocubupckoro I'AY, nportokoi ot

«» 20 1. Ne

WsMeHeHuit  He  TpeOyercs  /M3MeHEHHMS  BHECeHBl B paszen(pl):

[Mpencenatens y4eGHO-METOAMYECKOTO
coBeTa (KOMICCHH), JOLICHT Jobpsackas C.JL.

(OMKHOCTB) MOAMNHUCH [25(0)

PaGouas mporpamma oOCyXIeHa ¥ COOTBETCTByeT ydeOHOMy  IUIaHy,
yrBepkaéHHOoMy YuéHbIM coBetoM ®I'BOY BO Hosocubupcekoro I'AY, nporokosn ot

«» 20 1. Ne

N3meneHuit HeE TpeOyeTcs/u3MeHeHUs BHECEHBI B pazzen(sl):

[pencenarens y4eGHO-METOAUYECKOTO

coBeTa (KOMHCCHH), JOLIEHT Jo6psiackas C.JL
(mOMKHOCTB) TMOATHCH [)5(6]
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