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PaGo4as mporpamMma cocTaBlieHa Ha OCHOBaHuu TpeGoBauuii MenepanbHOro
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1. ILlnanupyemble pe3ybTaThbl 00y4eHHUs O TUCHHUIIHHE (MOLYJIIO),
COOTHEeCeHHbIE C INIAHHPYEMbIMH pe3y/JbTaTaMH OCBOEHHUs 00pPa30BaTeIbHOM
NpOrpaMMblI

Hucnurmnyza «MHCTpyMeHTaNbHbIE METONBl HCCIIENOBAHM» B COOTBETCTBUM C
tpeboBanusmMu @I'OC BO HampaBieHa Ha (OPMHpPOBaHHE CIEAYIOIIUX KOMIIETEHIUIA
(OIIK):

Tabmuna 1. CB3b pe3ynbTaToB 00YYeH!s C MPHOOPETAEMBIMU KOMITETEHIIMSIMU

Kon u HaumeHOBaHuE Kon u HaumeHOBaHuE 3arutaHUpPOBaHHBIE Pe3y/IbTaThl O0YUCHHUS
KOMIIETEHIIMT HMHIMKATOpa JOCTHKEHUA
KOMIETEHIIUI

OIIK-3. Crocoben | HOIIK-3.1. AHammsupyet 3HaTh: OCHOBHbIE METOMbI, MPUMEHsAEMbIC IS
HCIOJIB30BATh COBpEMEHHBIE | METOJbI u crnocoObl | M3y4eHUs NOYB M PACTEHUM, UX MPUHLIMIIBL,
METOIbl pelleHud 3afad IpH | pelleHus 3agaq B | yMeTb: IpPOBOIUTb  arpodu3uyeckue U
pa3paboTke HOBBIX TEXHOJIOTUIl | arpoXUMMUY, arpoX¥MHYecKUe aHaJIu3bl 00pas’loB INOYB U
B npodecCHOHAIIBHOM | arporno4YBOBEICHUN ¥l | pacTeHHUI;
JEATENbHOCTH arpo3KOJIOTUU BJIafieTb:  CIIOCOOHOCTBIO  CaMOCTOSATENHHO

OpPraHU30BaTb  HAYYHBIC HCCIIeaOBaHUA C
HCIIOJIB30BAHUEM COBPEMECHHBIX METOIOB
aHaJIM3a TIOYBCHHBIX u PacCTUTENbHBIX

00pa3uos.
HNOIIK-3.2. Hcnonesyer | 3HaTh: COBpPEMEHHbBIE npru6ops! U
“H(}OpMaIMOHHBIE pecypcChl, | o6opymoBaHue, HCIIOJIb3yeMble npu

IOOCTIDKEHHWS  HayKM W | BBIIOJHEHMM  Hay4HbIX  HCCIENOBaHWUN B
NPakTHKA B  arpoOXHMHH, | arpPOHOMHH; METOJMKY IIOATOTOBKH MOYBEHHBIX,
arporoy4BOBeICHHIH U | PacTUTEIbEBIX 00pa3LiOB M aHAIU30B;
arposKOJIOTHH yMeTb: TNpPOBOIUTH OHONOTHYECKHE aHATH3bI
00pa3LoB NOYB M PacTCHU;

BJIaeTb: CHOCOOHOCTBIO  CaMOCTOATEIHEHO
HpPOBECTH  HaydHbIE UCCIIEIOBaHUI €
HCIIOJIB30BAHMEM  COBPEMEHHBIX  METONOB
aHajiM3a  [OYBEHHBIX U PACTHTENIbHBIX
00pa31ios.

2. MecTo JHCHHIUIHHBI (MOAYJIsl) B CTPYKType 00pa30oBaTe/IbHOH NPOrpaMMbl

Jucuunnuna «VHCTpyMeHTanbHbIE METOABI UCCIENIOBaHHUI» OTHOCUTCS K 4YacTy,
bopmupyeMoit yuacTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUH.

JlaHHas  JUCHUIUIMHA  ONMpaeTcsi Ha  Kypchl  JUCLUIUIMH:  METOJMKA
9KCIIEPUMEHTAJIbHBIX MCCIEJOBAaHUM B arpOHOMHUM, HHHOBALIMOHHBIE TEXHOJIOTMH B
arpoHOMUM, UH(OPMALMOHHBIE TEXHOJIOTUH U U SBIIAETCS OCHOBOM JJIA IOCIIEAYIOIIETO
U3YYEHUs AUCLUUIUIMH: arpodKOJOTMYEeCKU MOHMTOPHHI M 3KCIIepTU3a TEPPUTOPHA,
I'MC-rexHomoruy,  dKojormueckas  0e30I1aCHOCTh  NPONYKIUM,  9KOJIOTU3alUs

arponanamadgTa.
3. Cogep:xaHue AUCHUNINHBI (MOAYJIs1)

Pacripeenenyie 4acoB 1o TeMaM ¥ BUJaM 3aHSTHI [peiicTaBiseTcs B Tabiuie 2
o Kaxaoi hopme oOydeHus:



Tabnuna 2. Ounas popma

{onM4ecTBO YacoB ®opMupyembIe
Ne HaumenoBanue paznenoB u | Jlek Bun CamocrosTens- | Bcero | KoMIeTeHIMH
/o TeM MY | 3aHATHS Has no | (OK, OIIK, IIK)
(D | (JIP,113) | pab6ora (CP) TeMe
1 2 3 4 S 6 7
1 kype, 2 cemecTp
Pa3znen 1. Beenenne
1.1 Lens, 3amaun u| 0,3 4 4,3 | OIK-3
COBPEMEHHEIE  TPOGIIEMEL.
Knaccupukanuss OCHOBHBIX
METOIOB HCCIIeIOBAHM
II0YB ¥ PaCTEHHH
0,3 4 4,3
Pasnen 2. OnTHYecKHe METOABI HCCJIEAOBAHNS IIOYB M PACTEHHIT
2.1 | CnekTpoMeTrpudeckue 0,3 2 6 8,3 | OIIK-3
(omrTHueckue) METO/IFI,
IOpUHIHAI,  3HAYCHHE |
[IPAMEHEHHUE
2.2 | Coextpodoromerpus, 0,4 2 5 7,4 | OIK-3
IPUHIMI METOAA, MPHOOPHL,
[IPUMEHEHUE, 3HAUCHHE
2.3 | AroMHO-abcopOIOHHAs 0,5 2 S5 7,5 | OIIK-3
cnexrpodortomerpus (AAC),
IPUHIAIT METOHa, MPHOOPEHI,
IIPUMEHEHHUE, 3HAYCHHE
2.4 | Cuextpockorms B OmmkHedt | 0,5 2 5 7,5 | OIK-3
UK (undpakpacHOii-
obyactn)
1,7 8 21 30,7
Paznea 3. Ipyrue MeToanl Hecjaeq0BAHMI
3.1 | Ilongapumerpuyeckue 0,5 2 6 8,5 | OIIK-3
METOABl aHAIN3a, IPUHIIHII
METOJa, mpuOOPHL, X
IpUMEHEHHUE, 3HaYCHUE
MeToJa
3.2 | Nonomerpuueckue wmeronsl | 0,5 3 4 7,5 | OIK-3
aHaIM3a, NPUHIUI METOJa,
npuOOpel, IPUMEHEHHE U
3Ha4YECHHE
3.3 | Penrreno¢ayopecueHTHbII 0,5 2 4 6,5 | OIIK-3
METOA aHaTu3a, IPUHIIHII
MeTo/a, IpubOpBHl,
IPUMEHEHHE U 3HAYCHUE
3.4 | ATOMHO-3MICCHOHHBIH 0,5 3 4 7,5 | OIIK-3

METOJ aganusa c
HCIIOJIB30BaHUEM

CIIEKTpOMETpa c
WHIYKTHUBHO CBSA3aHHOH

IIa3MOM, NPUHIKI METO.a,
NpuOOpPEl, NPUMEHEHHE U
3HA4YCHUE




3.5 | HelitpoHHO-akTHBalMOHHEIH | 0,5 3 4 7.5
METOZ,  €r0  IPHHIMII,
3Ha4YeHHe,  NpuOOpEl  H
IpHMEHEHHE

3.6 | Merox cyxoro cxuranusa B | 0,5 2 4 6,5 | OIIK-3
BBICOKOTEMIIEPATYPHOMI
€Y, IIPHHIUII, 3HAYCHUC,
npuGOpsI M IPUMEHEHHE

3.7 | Xpomatorpaduyeckue 0,5 2 3 5,5 | OIK-3
METONBl  aHaTHM3a, BHIEL,
HPHHINMI METOJa, 3HAYCHHUE,
IpUOOPHI M IPUMEHEHHE

3.8 | IlpaBuna orbopa u xpanenus | 0,5 | 1 2,5 | OIIK-3
[IOYBEHHBIX U PACTUTEIHHBIX
00pasLoB
4 18 30 65
6 26 53 87
Kontponsnas pabora 12 12
3auér 9 9
Hroro 6 26 76 108

V4ebHas [eATeIBHOCTh COCTOMUT U3 JIEKUHM, J1abopaTOpHBEIX 3aHATHN, U
CaMOCTOATENBHON paboThl, FPYMITOBEIX KOHCYJIbTALIMIA.

3.1.Copepxanue OTAEJbHBIX Pa3Ae/ioB H TEM

Pasznen 1. Beenenue

Obmee B  MHCTpyMEHTAIBHBIX  MeTojax  HcciemoBanuii.  OcCHOBHbIE
TEXHOJIOTMYECKHE IPOLECCHl B PACTEHUEBOACTBE, TpeOYIOIIHe HHCTPYMEHTAILHOTO
KOHTponsA. OCOOGHHOCTH IIOYBHI M PACTEHHIl KakK OOBEKTOB WHCTPYMEHTAILHOIO
aHanu3a.

Tema 1.1. llenn, 322494 H COBpeMEHHbIE MPOOIEMBI.
Knaccudukanus oCHOBHBIX METO0B HCCIeJOBAHHS MTOYB H PACTEHHI

[lens, 3amaim ¥ 00BEKTHl MUCLUIUIMHBI, €€ 3HaYeHHEe M O0JIACTH MPUMEHEHHS.
CoBpemenHble MeTOIBl, NpPUOOPHI U OOOPYAOBaHHE, HCIIONB3yeMblE B IPaKTHUKE
HCCIIEJOBAHUs [104B U paCTEHUM, UX XapaKTEepPUCTUKA, 3HaUE€HUE U IIPUMEHEHUE.

Paspen 2. OnTH4yeckne MeTOAbI HCC/1eI0BAHUS MOYB M PACTEHHI

Tema 2.1. Cnekmpomempuueckue (onmuyeckue) memoosl, NpUHUUN, 3HAYECHUE
U npumenenue

ITonstue, knaccuukanus U NpHUMEHEHHE ONTHYECKUX METOJOB KCCIIeOBaHMUS
nous. [IpyHIUN onTHYecKUX MeToAoB. Buasl mpubopos, ux ycTpoicTBO, BO3MOXKHOCTH
IpUMeHeHus U 3HaueHue. CrekTpodoToMeTpusi, GOTOMETPHUS, aTOMHO-aCOPOIIMOHHBIM
METOJl, SMUCCHUOHHBIE METObI, pe(hPaKTOMETPUUECKHH U MOJISIPUMETPHUIESCKII METO/IBI.

Tema 2.2. Cnekmpoghomomempus, npudopsl, Ux yCmpoicmeo u RpUMeHeHUe

Teopus Bompoca, 3HaueHue, OpuHUMI MeTojAa. [Ipubopel [Uis U3MepeHHs
CBETOIOIIIOIIEH . FICTOYHHMKY M3IIy4eHHUs, CBETOMHUIBTPEl 1 MOHOXPOMATOPEI, KIOBETEI,

JETEKTOpPBl,  THIBI  (oTo3nmeMeHTOB.  DOTOINEKTPOKOIOPUMETPEI,  YCTPONCTBO,
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ONTUYECKHUE CXEMBI, IPUHIMI paboThl, IpUuMeHeHue. [IByxiydeBbie mpucopsr OOK-56M,
®IK-60. Omuomyuesele npuboper — KOK-2, KO®K-3, «Cnekon». Omnpenernenue
COLNCPXaHUsI TMOJBWKHOIO Qochopa B cepodl JeCHOM TIOYBE U  YepHO3EME
BBILIEI0UCHHOMITO MeToxy Uupukosa Ha ®OK-56M. MeTob! ompeiesieHus CofepKaHusl
IOJBIDKHOTO (ocdopa B Apyrux nousax (Meron Kupcanosa, Maunruna). Onpeencuue
HATpaToB =B  MOYBe 1m0  Meromy  I'pammBamp-JIka ¢ mociemyrommm
konopuMmetpupoBanneM Ha OOK-56M (3ansATHSA NpOBOIITCS Ha Kadeape MoYBOBEACHNUS,
arpoxXuMud M 3emienenus, ayauropus [1-116 unu I-118) u B LlenTpe arpoxumudeckoi
ciry 661 «HoBocuOupckuii.

Tema 2.3. Amomno-abcopoyuonnan cnekmpogpomomempusn (AAC), npunuyun
Memooa, npubopst, npumeHeHue, 3SHaUeHUe

Teopus Bompoca, 3HaueHHe, NpUHOUI MeTona. CxeMa aTOMHO-aGCOpPOIMOHHOIO

cnektpodoTromerpa. VICTOUHHKH H3ITydeHHs, aTOMHU3aTOp, MOHOXPOMATOp, PUEMHOE U
PETUCTPUPYIOLEe  YCTPOMCTBA, TEXHHMKA HU3MEPEHUH. ATOMHO-a0COpOLUOHHBIN
CIIEKTPOMETp ¢ IUIaMeHHOH aroMuzamuedt KBaHT-2. ATOMHO-aGCOpOIHOHHEIMA
cuexktpomerp Spectr AA-110. IlpumeHeHHe B NpakTUKE KAuyeCTBEHHOIO U
KOJMYECTBEHHOI0 aHalu3a II0YB M pacTeHHH. Brlesguoe 3amstie B MHCTUTYT
nousoseneHus u arpoxumun CO PAH.

Tema 2.4. Cnekmpockonua é onusxcneii HK (ungppaxpacroii) — o6nacmu

Teopus Bompoca, 3HaYeHHe M NPHHIMI MeTofa. Y CTPOMCTBO U OTHAEILHEIE Y3IIbI
HK-criektpomMeTpoB. VICTOUHHKH H3IydYeHHs, MOHOXPOMATOPHI, KIOBETHI, IPUEMHOE U
perucrpupyromee ycTtpoicrsa. IlpunnunuaneHas cxema pabotsl MK-crekrpomerpa.
IlpumMeHeHwe B IpakTHKEe aHalH3a IIOYBEHHBIX M PACTUTENHHBIX  0OPA3IoB.
IlpakTuyeckoe 3aHATHE MPOBOAUTCA B LIEHTpe KOJIEKTHBHOIO IMOJB30BAHMS HAYYHBIM
obopynosanueM HI'AY (aHanmu3 kadecTBa KOPMOB) U B IIEHTPE AarpOXHMHYECKO
ciyx6b1 LIAC «HoBocuGupcKuity.

Pazpnen 3. Ipyrue Meroanl nccjie10BaHHS

3.1. Ionapumempuueckue memodsl AHANU3A, NPUHKUN MEMOOA, RPUGOPLI, UX
npumeHenue, 3SHaUeHue Memooa

Teopus Bompoca, 3HaueHne u npuHUUN Meroxa. [lomsipusatopsl. CoBpeMeHHBIE
npuOOpEl, OCHOBAHHBIE HAa KOJMYECTBEHHBIX 3aBUCHMOCTSX MEXIY KOHIIEHTpalMeil
ONTHYECKH AKTHBHBIX BEIIECTB B pPAacTBOpaX U HalpaBieHHeM (YIJIOM) BpalleHuUs
HOJIAPU30BaHHOrD cBeTa. IIpMHIMNManeHas cxeMa YCTpOHCTBA M IPHHIMI paGoThI
NOJIIPUMETPOB, HX BHIBI, 3HAu€HHe, IPUMEHEHHE [l aHajiu3a KadyeCTBEHHBIX U
KOJIMYECTBEHHEIX II0Ka3aTeledl IpONyKLUUM pPACTeHUEBOIACTBA — CaxapHON CBEKIE,
MOPKOBH, (pyKTax, KapTodeye, 3epHOBBIX 371aKkax M OOCOBBIX 3€PHOBEHIX (caxap,
caxapo3a, QpyKro3a, Kpaxman u ap. mokasarenu). Caxapumerpel CY-3, CV-4, CV-5,
YCTPOMCTBO, ONTHYECKAas CXeMa, IOPUHOUI paboTel. Mcmosip30BaHHE pPe3yNLTaTOB
aHanmu3a.

3.2. Honomempuueckue Memoobl QHANU3A, RPUHUUR Memoda, npubopsl,
npumernenue u 3HaYeHue

Teopus Bompoca, 3HaueHHe W NPUHOHI MeToAe. [IprGOpEI, UCIONB3yEMEIE s
HOHOMETPHMH, HX YCTPOWCTBO M MPHHIMI paboThl. DIEKTPOAbl CpaBHEHUS WU
MHIUKAaTOpHbIe. THIIBI M OCHOBHBIE XapaKTEPUCTUKH HMOHOCETEKTHBHEIX BJIEKTPOJIOB,
IIOArOTOBKa K paboTe, IpafgyHpoBKa, NpUMeHeHWe W xpaHeHue. [Ipubopsl mis pH-
metpun — pH-MeTp Aunon 4100, mopTaTUBHEIE IPHGOPHI IS pH-metpun, ctannaptHele
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OydepHble pacTBOPHI Ul IPafyHpOBKM Ipubopa; woHOMep DB-74 nmnsa usMepeHus
KOHLEHTPAlUX HUTPAT-HOHOB, YCTPOHCTBO, NMPUHIUN paboThl, IPUMEHEHHE, 3HAYCHHUE.
Omnpenenenrie Benuduubl pH B BOIHON CyCIEH3MH DPasHBIX THIIOB IOYB (IEPHOBO-
NIOJ30JIUCTas, Cepas JIeCHas, 4YepHO3EM BEHIIIETOYCHHBIN, COJIOHEIl KOPKOBBIM) ¢
nomoineto pH-metpa Annon 4100. OnpeneneHue COOEp)KaHUS HUTPATOB B OTHX IKe
II04YBaX ¢ MOMOIIBI0 HOHOMepa JB-74 (3aHsATUs IPOBOAATCA Ha Kadeape I0YBOBENCHNS,
arpoxuMuu U 3emuenenus, aymuropus JI-116 wnm JI-118, a Taxke B naboparopuu
usuKo-xuMHIYeckux aHanm3oB MucTuTyTa 3eMitenenus u xumusanuu ¢/x CO PACXH).

3.3. Penmzenodghryopecuyenmnoliit Menoo aHanu3a, NPUHYUN Memooa, npuoopol,
npumernenue u 3HaYeHue

Teopuss  Bompoca, 3HaYeHHWe M  IOpUHOMOD  Meroga. IlpuGopel  uist
PEHTreHO(IIyOPECIEHTHOTO aHalh3a II0YB M pacTeHHid. PeHTreHOBCKue TpyOKH, MX
BUJIBI, YCTPOMCTBO, NPUHLIUI PabOTHl U NprMeHeHHe. VIHTEeHCHMBHOCTL PEHTTEHOBCKOM
dyopecueniuua. MeTox BHypeHHero, BHEIIHEro M cTaHaapra-GoHa. Iloaroroska
TOYBEHHBIX M PacTUTENBHBIX Mpo0 K aHamu3y. [IpuGophl, HCIONL3YIOIIUE
PEHTIeHO(ITy OPECIIEHTHBIM METOJ aHaJIu3a — SHEepProAHUCIIEPCUOHHEIH
pentrenoguyopecuentHelii cnekrpomMerp ARL QUANT X. Ipeumymectsa POA neper
APYT'AMH aHATUTUIECKUMHM METOJAaMU. 3HAKOMCTBO C YCTPOMCTBOM U paboToit npudopa
Ha Gase yaboparopun Ouoreoxumuu 1noys MHcruryra mouBoBemenus u arpoxumuu CO
PAH (Bble3gHOe 3aHATHE).

3.4. AmOMHO-IMUCCUOHHBIL  MemOO0  AHAMU3A  C  UCHOJIb306AHUEM
CHEKmpoMempa ¢ UHOYKMUGHO CEA3AHHOLI HIA3MOI, NPUHUUN Memodd, npubopsl,
npumeHeHue u 3HaveHue

Teopus Bompoca, 3HayeHHe M IpUHIMN MeToma. (CxeMa aTOMHO-DMHCCHOHHOM
CIIEKTPOCKOIIMM C HHIYKTHBHO CBS3aHHOW IIMa3MoOil. AproHoBsas IutasMa, eé
XapaKTepUCTHKA ¥ MPUMEHEHHE. Y CTPOHCTBO ONTUYECKON CHUCTEMBI MacC-CIIEKTPOMETPA.
ATOMHO-5MHCCHOHHBIN CIIEKTPOMETpP ¢ MHIYKTHBHO-CBA3aHHOM Itasmoii Optima-5300,
HCII-AD, ICP-MS, ycTpolicTBo, NpHHIMI paboOThl, MpPENeibl  ONpeaeIeHus
KOJINYECTBEHHBIX M KAayeCTBEHHBIX IIOKa3zaresiedl NMOYB M pacTeHwif. JlocToMHCTBA M
HEJIOCTaTKU METO/a aHAJIN3a, UCII0Nb30BaHUe pe3yIbTaTOB UCCIIEOBaHUN. 3HAKOMCTBO C
YCTpOHCTBOM U paboToii mpubopa mpoBUIUTCS Ha 6a3ze 1abopaTopuu GHUOreOXUMHHU ITOYB
Hucruryra nousosenenus u arpoxumun CO PAH (Beie3HOE 3aHsTHE).

3.5. Heiumponno-akmugayuonuoiii memoo (HAA), ezo npunuyun, 3nauenue,
npuGopsl u npumeHeHue

Teopus Bompoca, 3HaUeHNe W IPUHLIUI MeToAa. YCTPOHCTBO M MPHUHIMITHAILHAS
cxemMa pabOoThl HMITyJIbCHOI'O HEHTPOHHOTO TIeHepaTopa, MNpHMEHEHHe W 3HA4YeHHE.
I'enepaTop HEHTPOHOB, €ro 3Ha4YeHHe, YCTPONCTBO, NPUHLMUI paboTel. PeakTWBHI mis
IPUTOTOBJICHUS OSTAJIOHOB XHUMHYECKMX OJJIEMEHTOB. IIOArOTOBKAa pPaCTUTENLHBIX
00pasnoB K aHanu3y. VIMIyNbCHBIH HEHTPOHHBIM I€HepaTop Ha Ta30HAIOIHEHHOM
TpyOKe I ammaparTypbl akThBaluoHHoro aHamusa MHI-07, ero cocrasisiomue u
npuMeHeHHe. YcrTpoiictBo peaktopa WMIP. AKTHBaI[MOHHEBIN aHaaW3 M TUIIMYHBIE
CIIEKTPbl HEHTPOHOB peaKTopa; BO3MOXKHOCTH METOJA U ITOTPEIIHOCTh, UCIIOIL30BAHUE
pe3y/IbTaToOB aHaIM3a. 3JHAKOMCTBO C YCTPOHCTBOM M paboToi ImpruOopa IMpOBOAUTCS Ha



0asze maboparopuu Omoreoxumuu mous MHctuTyTa 1mo4BoBeneHus u arpoxumuu CO
PAH (Beie3nHOe 3aHsTHE).

3.6. Memod cyx020 cycuzanus @ 6bICOKOMEMNEPAMYPHOU neuu, RPpUHUUR,
3HaueHue, NpUGOPLL U NPUMEHEHUE

Teopuss Bompoca, 3HauYeHWEe M TPHHLIUI MeToAa. becmiaMeHHOe CXKUraHue
(okucneHre) MOYBEHHBIX M PACTUTENBHBIX 00Pa3loB B BHLICOKOTEMIIEPATYPHOU II€YH.
[TpyHUMI NEACTBYS T'€HEPATUBHBIX T'OPEJIOK MpH OecIiaMeHHOM CXKUTaHUH. SHAKOMCTBO
c npubopamMu u obopymoBaHueM sl OeCILIaMEHHOIO COKMTAHUSA, HX YCTPOHCTBO M
IPUHIUI PabOTEl — BBEICOKOTEMIIEpaTypHas MUPOJU3Has Ieub. [IpUHIMI ompeneaeHus
yTIIepoia, a30Ta ¥ Cephl B ITOYBE NP CyXOM CXKHT'AaHUU B BHICOKOTEMIIEPATypHOH Te4n —
a”Hanuzarop obmero yriepoga VarioTOC cube; ycTpo#cTBO YCTaHOBKH IS
OIIPENETECHUS YIVIEPOJAa OPraHUYECKHX COECJUHEHUHM CyXUM CXXKUTaHUEeM; aHaJHU3aTop
cepsl u yrinepona ¢upMel LEKO. IpaBunia B3THS HABECOK IOYBEI, BpEMs OIpeelIeHu s,
JHUaNa3oH HM3MEPAEeMBIX KOHIEHTPALM M MOrpPEeIIHOCTH IPU OIpeJeNieHUd yriepoja,
a30Ta U Cephbl B I0YBE METOAOM CyXoro cxuranus. IIpeumyinectBa GeCKHCIOPOIHOIO
METOJa CKUTaHWsl MOYBEHHBIX U PAaCTUTENBHLIX 00pa3loB. 3HAKOMCTBO C YCTPOHCTBOM U
paboroii mpubopa mpoBomUTCs Ha 0aze JyabopaTopuu arpoxumuu HIHCTHUTYTa
nouBoBeeHus u arpoxumun CO PAH (Bole3iHOE 3aHSATHE).

3.7.  Xpomamozpauueckue memoosvl ananuza, 6uosvl, NPUHUUN Memood,
3HaueHue, npubOpsvl U NPUMEHEHUE

Teopus Bompoca, 3HaYeHWe W NPUHLUI MeTola. Xpomarorpadus, e€ BUIBI U
IIPAMEHEHUE B UCCIIENOBAaHUAX 110 arpoHoMuu. JKUAKOCTHAs XpoMaTorpadusi, MpUHIUIT
METOJa, 3HA4eHHe M IpuMeHeHue. I[Ipubopbl, npuUMeHseMble IS >KAOKOCTHOMN
xpomarorpaguu. IlpuHnunuanbHas cxema XHIKOCTHOro xpomartorpada. ['asosas
Xpomarorpa¢us, IPUHIUI METo/a, 3HaueHHe U NnpuMeHeHue. [Ipubopel, npruMeHseMble
I ra3oBod xpomarorpa¢uu. IlpuHUMNmanpHas cxema Tra30BOro xpomarorpada.
3HaKOMCTBO C YCTpoiicTBoM U paboroii mpubopa mpoBomutcs Ha 6aze naboparopuu
arpoxumun MuctutyTa nouBosenenus u arpoxumun CO PAH (Beie3gHOe 3aHsTHE).

3.8. Ilpasuna omobopa u XpaHeHus NOYGEHHHIX U PACHIUMENbHBIX 00pA3U08

[TpaBuiia 0TOOpa MOYBEHHBIX 00Pa3LOB B 3aBUCHMOCTH OT peibeda MECTHOCTH,
wiomaay u KoHpurypaunuu mnoned. Cxemsl oTOopa o6pasmoB. OTOOp NOYBEHHBIX
00pasoB IO T¢HETHYECKUM TIOopu30HTaM MU ciosM. CMemaHHBIM o0pasel] IOYBH,
IpaBUJIa €r0 COCTaBIeHUs. PerucTpariys, moaroToBKa i XpaHeHHe IOYBEHHBIX 00pa3IioB.
[lpaBuna orbopa U COCTaBICHHS CMELIAHHOM MpPoOBl pPacTUTENBHBIX 00pa3loB.
Perucrtparus, moJroToBKa K aHaIu3aM U XpaHEeHHe PaCTUTEIbHBIX 00pa3IoB.

4. YueOHO-MeTOAHYECKOEe H HH(pOpManOHHOE oGecneyeHme
AUCHHUILIHHBI (MOXY/JIs1)

4.1. Cniucok OCHOBHOIi JIHTEPATypHI

1i Kpmuragosuu B.JM. ®usuko-xuMu4eckde  METOABI  HMCCIIENOBAHMS
[Onexrponnslit pecypc]: Yuebnuk s Gakamnaspos / B.. Kpumradosuu, JI.B.



Kpumradosuy, H.B. Epemeesa. — M.: M3patenscko-Toprosgd kopnopamus «J{amkos u
K, 2018, — 208 c. (O3bC UH®PA-M).

4.2. Ciucok AONOJHUTEILHOI JIUTEPATYPBI
élé.[O‘-IBZ VYyebnoe mocobue / B.I.

/1. MamortoB B.I'. IlpakTukym mo xum
Mawmonrtos, A.A. I'magkos. — M.: ®opym:
HNHOPA-M).

4.3. Ilepeuens pecypcoB HH(pOPMAaLHOHHO-TEJIEKOMMYHHKAIHOHHOM ceTH
«HAHTEepHET?

TORA-ME-2015. —272 ¢. (OBC

Ta6bnuna 3. TlepeyeHb HHPOPMALIMOHHEIX PECYPCOB

Ne HanmenoBanune Anpec

/1

1. | OdunuansHeni caiit Muncensxo3a Poccun http://www.mcx.ru/

2. | ba3bl aHHBIX Ingenta, InfoTrieve, Anavista

3. | MadopManuoHHO-CTIPAaBOYHEIE ¥ IIOUCKOBBIE | WWW.SCirus.com,

CUCTEMBI www.elibrary.ru,

www.xumuk.ru, yandex.ru,
rambler.ru, google.ru.

4.4. MeTozmueckHe YKa3aHUs JJ1s1 00y4AIOLIMXCS 110 OCBOCHHIO JHCHUNIHHDI
(mMoay/110) H caMOCTOSITETLHOM PaGoThI

WucTpyMeHTaNbHBIE METOABI HCCIEAOBAHHS II0YB U DAacTeHMid: yde6.-MeTo.
nocobue / Hosocu6. roc. arpap. yH-T. Arposom. ¢ak. — Cu6HUMN3uX
Poccenmsxozakanemun; coct. H.B. CemenpsieBa, JLII. Tameesa, A.H. Mapmynes. —
Hosocubupck: U3n-so HI'AY, 2018. - 116 c.

4.5. Ilepeyenb nHPOPMALHOHHBIX TEXHOJIOTHIl, HCNOJIL3YeMBIX IPH
OCYLIEeCTB/JIEHHH 00pa3oBaTe/IbHOro Mpouecca 1o AUCHUNIUHE (MOLYJII0), BKIIOYAsI
nepe4yeHb NPOrpaMMHOI0 o0ecnevyeHHs:  HHPOPMANHOHHBIX CIIPABOYHLIX CHCTEM,
HaArJISIAHBIX MOCOOU M

1. IlpuMenenne MyJbTUMEIUMHOrO OOOpPYIOBAHUS MJI YTEHUS JEKIUH U
IIPOBEJICHUS NIPAKTUYECKUX 3aHATUH [0 AUCIHILIHHE.

Tabmuua 4. IlepedeHb TUIIEH3MOHHOIO IPOrPAMMHOr0 00€CIeUeHUs

No HaumenoBanue Koi-Bo Tun muneH3uy uiu
/1 KJIIOUel IpaBo06JIaIaTelh
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. | ITourosrrii knuent Thunderbird 14 Mozilla Public License
5. | @aitnosslil MeHemxep FreeCommande 14 Becnnarnas




Te6muna 5. Ilepedyens rrakaros (1o TeMaM), KapT, CTEH/IOB,
MaKETOB, Ipe3eHTALUi, QUIBMOB H T.JI.

Ne Tun HaumeHoBanue IIpumeyanue
/n

1. | Ipesentauus BBozHas nexuus. MeTosipl aHaNM3a 0oYB U pacTeHuii | 28 ciaiinoB

2. | IlpesenTanus TonsprMeTpHIecKrue METO b HCCIIEN0BAHMUI 19 cnaiinos

3. | IlpesenTtanus PentreHo¢yopecieHTHbIN MeToA aHann3a (POA) 12 craiinos

4. | IpeseHranus ATOMHO-3MUCCHOHBIN METO/I aHAJTH3a 9 cnaiinos

5. | Ilpesentanus HelTpoHHO-aKTHBALOHHBIN METO aHAIN3a 12 cnaiinos

pacTeHui
6. | IlpeseHtamus Mero/ cyxoro curaHus B BHICOKOTEMIIEPATYPHOI 14 cnaitnos

e4u

7. | Ilpesenranus

ITpasuna oT6opa U XpaHeHust 06pas3LoB

14 cnaiinos

8. | Ipuboptrr n
obopyznoBanue

uonomep OB-74, pH-MmeTp, Habop cTaHAApTOB AJIs
pH-MeTpuu; potaTop, HOTO3IEKTPOKOIOPUMETPEI
POIOK-56M, KOK-2, Criekoir; 3J€KTpOIbl, IIaMEHHBII
¢doromeTp

Ha kadeape MOYBOBEAEHMS,
arpoXMMUHM U 3eMIIeIeNHs

9. | IIpuboper u
o6opynoBaHue

HK-cnektpomeTp,

B LIEHTPE KOJUIEKTHBHOTO
THOJIb30BaHUA HayYHBIM
obopynosanuem HCAY

10. | TIpuboper u
obopyroBaHue

VcTpoiicTBo U paboTy Apyrux npuGoOpoB u
000pyI0BaHMA CTYIEHTHI U3yYalOT Ha BLIE3AHBIX
3aHATHAX B JIaGopaTopusx

MHKPOGMOJIOTHH ¥ (pU3UKO-
XUMHUYECKUX METO/I0B
aHaza HCAY

HHctutyTa
MOYBOBEIEHHUsI u
arpoxumun CO PAH,

Uncruryra
3eMIIEeNs M XUMH3ALUU
celbckoro xossiicrea CO
PACXH,

B Llentpe
arpOXUMHYECKOH  CITYKObl
«HoBocubupckuity, 8 3A0
«ATpOJIOKTOP»,  COTJIaCHO
Jorosopa 0
COTPYAHUYECTBE OT 29 Mas
2013 r B chepe MOAroTOBKM
HaYYHBIX KaJpoB B 06acTi
MI0YBOBEAEHUA U
arpoXMMHH.

Tabauna 6. IlepeueHp HCIIOTB3YEMBIX TOMELIEHUIT:

S. Onucanue MaTepHabHO-TEXHHYECKOH 0a3bI

Ne
ayIUTOPHH

Tun ayzutopun

IMepeuens obopynoBanust

I-116

Aynutopus ans
3AHATUH CEMHHApPCKOro
THIa, 1abopaTopHO-
NPAaKTHYECKUX
3AHATHH, TEKYILEro
KOHTPOJIS U
IIPOMEXYTOHHOM
arTecTaliy

IIpesenranuonHoe o6opynOBaHuUe:
CTallMOHAPHBIH IPOEKTOP, HACTeHHBII 3KpaH, HOYTOYK.

T-116,

Aynuropus s
3AHATHIH CEMHHAPCKOro
THIIA, 1ab0opaToOpHO-

MPaKTHYECKNAX pOTaTopsl, CyIIHIbHBIE WKA(bl, HOYBEHHbIE 0OPA3LIbI 1
3aHSATUMH, TEeKyIIero MOHOJIUTBI
KOHTPOJIA ¥

nabopaTopHoe 060pyJOBaHHeE: BBITSHKHOM wiKad,
nabopaTopHas OCy/a, IUTUTKA JIEKTPHYECKas, BECHI
nabopaTopHbIe, peakTHBbI U HX pacTBopbl, DOK-56M,




IPOMEKYTOYHOM
aTTeCTALMH

J-118 Aynurtopus s BBITSDKHOM 1IKa(, anekTpruueckue GaHu mis
3aHATHH CEMHUHAPCKOTO | BBINApHMBaHUs, Bechl laGoparopHele, KOK-2, xumuueckas
THUna, 1abopaTopHo- NI0CyZia H paCTBOPBI PEaKTUBOB, Ta0JIHILIBI, IIOUBEHHbIE
PAKTHYECKUX 00pasLbl, pOTATOPEI
3aHATHH, TEKyLIEro
KOHTPOJIA U
MPOMEXKYTOUHOM
ATTECTALK
J-131 porarop, 6ans snexrpuyeckas, KOK-2MI1, Beckl

TOPCHOHHBIE, BEChI Tal0paTopHble, KA CyIUILHEIH,
IUIaMEHHBIH (JOTOMETP, PaCTBOPBI PEAKTHBOB IS
aHaIHU30B

J-133 OUOTPOH, TOPCHOHHBIE U JIAGOPATOPHBIE BECHI,
XUMHYECKas MOCy/ia, PACTBOPHI PEaKTHBOB

6. Ilopsinok aTTecTanuu CTYAEHTOB 110 JUCLHILIHHE

Z[JI.S[ aTTeCTAllMM CTYIOCHTOB II0 OUCLUILIIAHE «I/IHCTpYMeHTa.HLHBIe METOOBI
HUCCIISIOBAHUI» NpeaAyCMOTpeHA M TpaaMUHMOHHAsI CHCTEMa OLEeHKH 3HAHUH
CTYACHTOB.

OuenKa «3a4menoy 6bICMasAeMcA CHy)enmy, KOmopblii

- NPOYHO YC8OUNL NPEOYCMOMPEHHBLI NPOSPAMMHBIIL MAMEPUAT;

- NPABUNLHO, Ap2YMEHMUPOBAHO OMEESMUN HA B8Ce BONPOCHl, C NPUBCOCHUEM
npumepoes;

- nokasan 2nybokue CUCmeMamusuposaHHvle 3HAHUA, 61adeem  NpuemMamu
PAccydicOeHUs u cOnOCMasnsem Mamepuas u3 PasHvlX UCMOYHUKOB., MEOPUIO CEA3bI8aem
C NPAKMUKOT, OpYy2uMu memamu OGHHO20 Kypca, OpY2ux usyuaemvix npedmenos

- 6e3 oWUbOK BLINOIHUIL NPaKmMuYecKkoe 3a0anue.

Obaszamenvhvim YCIo6UeM BbICMABICHHOU OYEeHKU AENACMCA NPABUILHAS Delb 6
OvICmMpOM UNU YMEPEHHOM memne.

Hononnumenvroim  ycnosuem nonyueHus Oyewku «3aumeHo» MO2YM  CMamo
Xopowue ycnexu npu EelNONHEHUU CAMOCMOAMENbHOU U KOHMPOLHOU pabomoi,
CUCMEMAMUYECKas AKMUBHASA paboma HA CEMUHAPCKUX 3AHAMUSIX.

Ouenka «He 3aumenoy evicmasnsemcs cmyoenmy, Komopulii He cnpasuncs ¢ 50%
80MpoOCO8, 6 omeemax Ha Opyaue 60Npocvl OONYCMUL CyujecmeéeHHvie owubky. He
Modicem omeemumo HA OONONHUMENbHbIE 80NPOCHI, NPEONOJICEHHbIE NPenodasamenc.
Lenocmnozo npedcmaenenus o 63aUMOCEA3AX, KOMNOHEHMAX, SMANAX PA3EUMUL
KYJlbnypbl ) CmMyOeHma Hem.

Oyenusaemcs Kauecmeo yCmHOU U NUCOMEHHOT peyu, KaK U Npu 8biCMAaeeHuU
NONOHCUMENLHOU OYEHKU.
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7. CorsracoBanne pabo4eii nporpamMmel

CootseTcTBYyeT yu¢OHOMY ILIaHy, YTBEpPKAEHHOMY Y4eHbIM coBeToM ®I'EOY BO

Hosocubupckoro 'AY, nporokoi ot mporokon o 30 mast 2019 1. Ne 5

Pabouas nporpamma o6cyxaeHa 1 yTBepxkKIeHa
Ha 3acegannu kadenpsl 07.06.2019 r. Ne 9/1.

3aBenyromuii kadenpoii, mpodeccop . «/[74@,[

(momKHOCTB) TMOTHUCE k

%

Mapwmynes A.H.
EN70)

>

] //’ v»
IIpencenatens yueOHO-METOUUECKOIO ’ § 5
coBeTa (KOMHCCHH), NOLIEHT, S L Job6psiackas C.JI.

(I0IKHOCTB) /’j \u&ﬁ-ﬁﬁyi ®UO0

Paboyas mnporpamma o6CyXIeHa H  COOTBETCTBYeT y4eOHOMY  ILIaHy,
yrBepxaEHHOMy Yu€nbim coBetoM PI'BOY BO Hosocubupckoro I'AY, nporokosn ot
«» 20 e

W3venennii  He  TpeOyercs  /u3MeHeHWss  BHeceHBl B pasmel(bl):

IIpencenarens y4eOGHO-METOIUYECKOIO

coBeTa (KOMUCCHH), TOUEHT Hobpsinckas C.JI.
(IOIKHOCTB) TOJMHCh [)5(0)

Paoyas mporpamma oOCyXmeHa H  COOTBETCTBYeT y4eOHOMY  IUIaHy,

yrBepxaEnHoMy YuéHem coBetoM PI'BOY BO Hosocubupckoro I'AY, mpotokon ot
«» 200 rs N

N3menenwmit HE TpeOyeTcs/u3MeHeH s BHECEHBI B paszen(bl):

Ilpencenarens yueOHO-METOIUYECKOTO

coBeTa (KOMHUCCHM ), TOIIEHT Hob6psuckas C.JI.
(oJnKHOCTR) TIOJITHCh [(J5(6]
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