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coCTaBa KOMMeTeHLMIA AN NOATOTOBKM K NPOecCMOoHanbHOW AesaTenbHOCTH.

1. Llenn ocBoeHNSA ANCUUNNNHDI
Lienamn ocBOeHMA AuCLUNAUHBI «MeToAbl UCCNefoBaHUA NPUPOAHLIX Cpea» ABNSETCA
(hopmupoBaHme y obyuvawowmxca onpegeneHHoro OOM (n. 5 O6uwenn xapaktepuctuku OOIM)

CocTaBnfloLW e pe3ynbTaToB 0CBOEHUSA

Ko o
A HanmeHoBaHVe KOMMeTeHL NN (LecKpUNTOpbl KOMMNETEHLLM)
KOMMNeTeHUNNn
HavmeHoBaHue
Cnoco6HOCTb OCYLLECTBNATL pa3paboTKy u nK() BnafeeT HaBblKaMy 3KCNePUMEHTaNbHbIX
NpUMeHeHne TeXHONOTNiA paLMoHanbHOro 182 ncenefoBaHnii B 061acTu oxpaHbl
npUpPoAONO0NbL30BAHUA U OXPaHbl OKPYXato L et ' oKpyXXatoLLei cpefbl
AKY)-1 cpefbl, OCYLeCTBNATbL MPOTHO3 TEXHOFEHHOTO nK(Y) YMeeT NpUMEHATb Ha NPaKTUKe MeTOAbl
BO3/[eiCTBUSA, 3HaTb HOPMATUBHbIE NPaBOBble aKThl, 1y2 nccnefoBaHNA BelW eCTBEHHOrO cocTasa
perynupytolime npaBooTHOLW eHUS ' NpPUPOAHbLIX 06bEKTOB
pecypcononb3oBaHWsA B 3aM0BeJHOM efe u yMeTb MK(Y)-1.32 3HaeT TeopeTUyecKyto 6a3y MeTof0B
NPUMEHATb UX Ha NPaKTUKe ' nccnefoBaHNA NPUPOHbLIX 06bEKTOB
Bnapeet metogamu ot6opa npob u
BnageHune metogamun otbopa npob n nposefeHus NK(Y)- panp
npoBefeHNs XMMNKO-aHaIMTNYeCKOoro
XUMUKO-aHANMTMYECKOTO aHann3a BpefHblX 2.B1
6 aHanmsa npo6
BbIGPOCOB B OKPYXalOLWY cpejy, reOXUMMYecknx
P o 24 iuyta cpeay YMeeT oT6bupaTth Npo6bl BO3AYXa, BOAbI,
nccnefoBaHunii, 06paboTkmn, aHannsa n cUHTesa N
N o o NOYBbI, JOHHbIX OT/IOXEHUI; NPOBOANTL
npoun3BOACTBEHHOI, N0NeBo N nabopaTopHOit
o XUMUYECKNE MeTO/bl aHanunsa,
3KONOrMYecKon nHpopmaLmm, metTogamu NKY)-
aHaNnUTUYeCKNe U MUHepanornyeckune
NK(y)-2 COCTaBNEHUS 9KONOTMYECKUX U TeXHOTEHHbIX KapT, 2.Y1 o
nccnefoBaHmsa (LWNMXOBOWA,
cbopa, 06paboTKM, cucTemMaTmnsaLmnm, aHannsa .
NOMUHECLEHTHBbI,
nHopmaunmn, hopmMupoBaHnsa 6a3 gaHHbIX N
N PEHTreHOCTPYKTYPHbI aHann3bl)
3arpAsHeHNa oKpyXxatol e cpefbl, METOLaMMN OLLEHKK
o 3HaeT BuAbI, cnocobbl 0T60pA,
BO3/[eICTBMA Ha OKPYXatollyto cpeay, BbiaBAATb
KnaccumkaLmm NnpupoaHbIX
MCTOYHUKM, BUAbI U MacwiTabbl TEXHOTEHHOTO NK(y)-2.31
. KOMMOHEHTOB, MeTO/bl OLeHKN
BO3JeNcTBNA .
BO3JeliCTBMA Ha OKPYXaloLWYylo cpegy
nK(Y) BnageeT meTofamMu onpejeneHuns
16.B1 BelecTB: MPU3NYECKUMUN, XUMUYECKUMU,
' (hU3NKO-XUMUYECKUMU, TMOPUAHBIMY
BnageHnue 3HaHMAMU B o6nacTun obLiero YMeeT NpUMEHATbL 3HAHUA 0 MeTofax
NK(Y)-16 pecypcoBefieHWs, permMoHanbHoro NKY)- nccnefoBaHUA NPUPOAHbIX 06bLEKTOB ANA
npupoaoNnoNbL30BaHNA, KapTorpagumn 16.¥1 onpejeneHuns coctaBa M3yyaemblx
06beKTOB
NKY)- meeT 6a3oBble NpeAcTaBAEHUA O
16.31 MeTofax uccnefoBaHna NPUPOAHbLIX Cpes

2. MecTo gucumnnnmnHel B cTpykType OO

dvcumnnnHa OTHOCUTCS K BapuMaTUBHOM 4yacTu bnoka 1 yye6HOro nnaHa o6pa3oBaTesfibHOMA

nporpam

Mbl.

3. TMnaHupyeMble pe3ynbTaTbl 06YyUYEHMSA MO AUCLUNINHE

Mocne ycrnewHoro oCBOeHMS AUCLUMNANHBI 6YAYT CHOPMUPOBaHbLI Pe3ybTaTbl 00yUYEHUS:

Kog,

P 1

PA 2

PA 3

Pl 4

MnaHupyemble pesynbTaTbl 06yYeHUs No ANCLUNIINHE
HanmeHoBaHue

3HaTb BUJbl COBPEMEHHbIX aHAJIUTUYECKUX METOL0B MPUMEHAIOLLUXCA A1 UCC/IeJ0BaHMA
NPUPOAHBLIX 06bEKTOB, BMAAETbL MeTOAaMM ONpefeNieHNs BELLECTB: (PU3NYECKUMU,
XUMUYECKMMU, (DUNKO-XMMUYECKMMU, TMOPUAHBIMW, 3HATb MeToAblI Mpo6ooT6opa, ymeTb
npoBoAUTbL 0T60p NPo6
3HaTb TEOPETMYECKME OCHOBbI METOL0B UCCNEefOBAHNSA BELLLECTBEHHOIO W 3/IEMEHTHOIO
cocTasa, 6bITb CMOCOOHBIM MOHMMATb, U3NaraTb Y BbIGUPaTb MeTOAbI, COOTBETCTBYIOLLINE
Lenam aHamsa

B/afleTb HOPMATUBHOM AOKYMeHTaUuii B 06/1aCTV CPEACTB U METOA0B aHa/n3a NpUpoaHbIX
06BbEKTOB , YMETb MPUMEHSATb 3HAHWSI 0 MeTOAax UCCef0BaHUS NPUPOAHbIX 06BEKTOB /15
onpejesieHNs cocTaBa M3yvyaeMblX 06bEKTOB, (POPMUPOBATH HABbLIKM 3KCMEPUMEHT/TbHbIX
nccnesoBaHUii B 061aCTU 0XpaHbl OKpYXKatoLLeli cpefbl

OnpefensiTb COCTaB U3y4YaeMblX 06LEKTOB MNOCPEACTBOM MHTErpaummn 3HaHuii B 06n1actu
pecypcoBefieHNs U METOLOB UCCNeA0BaHNS NPUPOAHBIX CPeA

KomneTteHums

MK(Y)-1
MK (¥)-2

MK(Y)-16

MK(Y)-1
MK(Y)-16

MK (Y)-2
MK(Y)-16



OLIGHOLIHbIe MEPONPUATHA TCKYLICTO KOHTPOJA U HpOMG)KYTO‘{HOfI aTreCTauu NpeaAcCTaBJICHBI B
KaJICHOAapHOM peﬁTHHF-HHaHe JUCHUITIIUHBI.

4. CTPyKTypa u coaep:KaHue JHCHUHILUIHHBI
OcHoguvie 6101 yueGHOl OesmenbHOCIU

DopmMupyemsblii
pMupy . Oo6bem
pe3yabTart Buabi yueoHoi
Pa3aennl ACHHIUIMHBI BpeMeHH,
00y4eHHUsI MO AesITeJILHOCTH o
JUCHHUILINHE :
Jleximu 12
Pasz[env 1. Meroner ananusa PIT 1-4 TaBopaTopHbie paboThl 24
KHUIKOH (asel
CamocTosTenbHas pabora 50
p 5 M Jleximu 4
asael - 2 CTOABL  aHam3a PJ1 1-4 JlabopatopHbie paboThI 8
ra3oBoii ¢asel
CamocTtosTenbHas pabota 10
Pasmen 3. Meroasl aHamm3a Texruin SIS
aer o a PJ1 1-4 JlabopatopHabie paboTHI 16,5
TBEPIOH (hazbl
CamocTosTenbHas pabota 50

Conep:xanue pa3nenoB JUCLUTITUHBL:

| Pa3gen 1. Mertonb! aHanm3a )KUAKOH a3kl

Booa kax npupoowsiii pecypc. Ananuz npupoOHsIX 600 — HNOBEPXHOCHIHBIX, NOO3EMHBIX,
ammocgepHuix. AHQANU3bI CENbCKOXO3AUCMBEHHOT 600b1, NUMbBEBOIL, MEXHUYECKOII.

Cocmas 600b1: XUMUYECKUE SNeMEHMbl U OP2AHUYECKUEe NpUMect U ux onpeoenenue. JCHOGHbIe
nomeHyuan3aoaowue Cucmemsl NPUPOOHBIX 600, KOMOpvle 00pasyIomcst 3a cyem KUciopooa,
arcenesa, cepul. Koncepsayust npob. Conpoooumenvivie OOKyMenmul K HpOOAM.

Obwue u opeanomunepansusie nokazamenu kavecmea 6o0vt. 3uayvenue IIJ[K no I'OCT 2874-
82 «Booa numvesasy. Dusuueckue c6OUCMBA 600vl U UX OnpedeneHue Npo3pPAYHOCHIL, Y6en,
3anax, 6Kyc, 636eutennsie yacmuysl. Canumapmutii 4 MOKCUKOAOUYECKUT NPUSHAKU.

Ocnognvie nokazameJiu, XapaKxmepusyioujue cOCMosiHue 600l — memMnepamypd, KOHyeHmpayus
B000POOHBIX UOHOB, OKUCTUMENBHO-80CCMANOBUMENbHbI NOMEHYU, HCECHKOCHTb.

Omoéop npob. IIpocmeie npober u cmewannsie. [Ipodwvr pazoeuie u cepuiinvie. 1pedosanist npu
ombope npob. 3asucumocms omoéopa npod om oansueiiuux ananuzos. Cnocodvl Koncepeayuu
npoo.

llpeumywecmea u nedocmamku memooos ananuzda. Memponocuyeckue napamempsi.
Xapaxkmepucmuka memooos. 3aauu, peuiaemsie KaicObiM MemoOoM.

TeMbl Jexkumii:
[IpuponHele BOmbI: KiaccupuKaLusi, TOKasaTtenn KadectBa. lIpodorGop u mpodomoaroroska.
Koncepsanus npo6. TpeSosanust k oTOOpy mpod.
Mertonbl aHaM3a MPUPOIHBIX BO: HU3NUECKUE, XUMIYECKHe, PU3UKO-XUMUYECKHe, THOPHIHBIE.

Tembl 1a00pATOPHBIX 3AHATHIA:
MeTtoas! 00bEMHOTO TUTPOBAHUS BOAHBIX cpen. OmnpeneseHne 5KeCTKOCTH, COAEPIKaHUS XJIOPUIOB,
THAPOKapOOHATOB, KAIbLIUS, MATHHSL.
HHcTpyMeHTanbHbIE METObI aHAIM3a BOAHBIX cpea. pH, 31eKTponpoBOIHOCTS.
HHcTpyMeHTanbHble METObI aHaIN3a BOAHBIX cpen. ComeprkaHue HUTPUTOB.
HHucTpyMeHTaIbHBIE METOABI aHAN3a BOAHBIX cpen. ConeprkaHue xKenesa.



Pasmen 2. Meronsl ananmu3a ra3oBoii (a3el. AHanmms armocdepHoro Bosayxa. OmnpenerneHue
npumecei B mpodax Bo3ayxa

Cocmae 3azpaznennoeo 6030yxa. OcHosHbvle 302pA3HUMENU AMMOCHEPHO20 6030YXA: OKCUObI
asoma, yanepooa, cepwi, cadca, OeHz(a)nupen, O30H, NOTUXTOPAPOMAMUYECKUE COeOUHEHIUS],
Ghopmanvoe2uo, xnopucmuolii 6000pOO.

Memoowvr onpedenenusn 3aepAHAWUX GeUECME 8 BO30yXe: XpomamoepaguuecKue, macc-
CHeKmpoOMempuyecKie, CHeKmMpaiIbHsle, 1eKMpoOXUMuiecKue.

Aemomamuueckue cmanyuu KOHMPONs Kavecmea ammocgepnozo e6o30yxa. Coop u
00pabomra  OaHHBIX O 3ACPASHEHUU  AMMOCPHEPHO20 6030yXd. IKChpecc-memoost AaAHANU3A.
llopmamuenwie npudopbi.

Tembl JeKuMii:
CocraB 3arpsisHeHHOTO Bo3ayxa. OCHOBHbBIE 3arpsS3HUTENN aTMOC(EPHOro BO3AyXa: OKCHIbI a30Ta,
yriepoaa, cCepbl, caxka, OeH3(a)UpeH, O30H, MOJHUXJOPAPOMATHUECKUE  COCOUHEHUS,
dopmanbaerna, XJIOPUCThIH BOIOPOL.
Metonbl OmnpeneseHus] 3arps3HSIOIMX BEIIeCTB B BO3AyXe: XpomaTtorpaduyeckue, macc-
CIICKTPOMETPUICCKHUE, CIICKTPAJBHBIC, SJICKTPOXUMHWYCCKUC.
ABTOMaTHUYECKHE CTAHLIMU KOHTPOJIA KauecTBa atMochepHoro Bo3nyxa Coop n 0OpaboTka JaHHBIX
0 3arpsi3BHEHNH aTMOC(EPHOro BO3Ayxa. JKCIPecc-MeTobI aHamu3a. [lopTaTuBHbIE MPUOOPBL.

Tembl 1a00pATOPHBIX 3aHATHIA.
I'asoananu3aropsl [Uid aHalIM3a 3arpsa3sHEHHOro Bosfyxa. OmpeneneHue colepKaHUs MeETaHa,
OKCHJIOB yIJepoa U a30Ta Ha ra30aHaIu3aTope

Pa3gen 3. Mertonbl aHanm3a TBEpAOH (as3bl

Memponoecuyeckue ocnoevr ananumuyeckux pabom. Memoowsr uccredosanus eeujecmsa
(cmpykmypa kypca). Knaccuguxayuu memooos. Paspywiaiowgue u Hepaspyuiaiowue memoost
uccneoosanus. Memponozuveckue OCHO6bI  KOHMPONA —KAYECMBA  AHATUMUYECKUX — padom.
Jlocmoseprnocms. Cmanoapmusie obpasyst cocmasa. Tuner nocpewnocmeil. Memponoauyeckue
XApAKmMepUCmuKy QHAIUMUYecKux padom.

llooecomosxa mamepuana k ananusy. Opeanuzayus anarumuyecko2o onpodoeanus. Ilousmue
npeocmasumenvHocmu. J[podaenue, ucmupauue, paccumoska, xeapmoeauue. Illpedynpesicoenus
OuwUOOK, BbI3BAHHBIX 3a2ps3HeHUeM Npodvl. Hzeomoenenue uinughos, anuiiugos, 6puxemos u
opyaux npenapamos. Imanet U OCHOGbI MemoOuku uzeomosnenus. Cospemennsvie npudOpvr O
uttucposxu u nonuposku. Hszeomoenenue uinughos u anutnugos. Iloocomoerxa 006vexmos 0is
pacmposoti  2NeKMpPOHHOU  MUKPOCKOnuY.  HM320moenenue  UMMEPCUOHHBIX — NPenapamos.
lloocomoska npodvr Onsi  KA4eCmMEeHHO20 MUKpoxumuveckoeo auanusa. (OcHo6Hvle cmaouu
no020mMo6KU Npoo.

Honamue munepacpacguu. 3aoauu munepazpaguu. Ycempoiicmeo mukpockona. Ceoticmea
pyouvix munepanos. Hzmepenue muxpomeepoocmu. Ilonsamue meepoocmu munepanos. Memoow:
usyyenus Mukpomeepoocmu u npubopul. Onpeoenenue nokazameJis nperomienus. Hmmepcuonnutii
memoo. [lokasamens nperomnenusn kpucmaniad. 1excmypuo-cmpykmypusiii GHAmU3.

Kauecmesennwviii u ronuvecmeennsiii xumuyeckuii aunanussl. Kavecmeennwili Xumuyeckuii
aHANU3: MpaeieHue U MUKPOXUMUYecKue peakyuu. Hasznauenue MUuKpoxumMuueckux peaxyuti u
yeaoeus ux npumenenus. Habop peaxmueoe u ecnomozamensusix npunaonedicnocmeii. Memoos:
HOIYYeHUA UCHBIMYEMbIX PACMEOPos. HyecmeumensHoCms MUKpOXuMuveckux peaxyuti. Memoos:
MUKPOXUMUYECKO20 AHANU3A.

Quszuueckasn cyuynocms penmeeHoCmpykmypno2o aunanuza. CyujHocms paouospagpuyeckux
Memooos. Buowsl paouoepacghuu.




Tembl JieKuMM:
Uccnenosanne pyn u muHepanios. IloaroroBka mpob i1 aHAJIUTHUECKUX U MUHEPAJTOTHYECKHX
uccnenoBaHuii. OCHOBHblE METOAbl MHUHEpAJOTHYECKUX MCCIeNOBaHUN BelecTBa. MeTo/bl
3JIEKTPOHHOM MUKPOCKOIHHU.
MeToapl HWHCTPYMEHTAJIBHOTO 3JIEMEHTHOTO aHaim3a. PeHTreHoBckas nauppaxoust Macc-
cnektpometrpust (MC). PentrenoduyopecuentHoiii ananu3 (PDA). HelrpoHHO-aKTHBAIMOHHBIN
anamuz (MHAA). AtomHo-abcopOumonHast —cnekrpomerpusi  (AAC). ATOMHO-3MHCCHOHHAS
cnektpometpust (ADC)
AxTuBallMOHHBIE MeToAbl llpenMylnecTBa M HENOCTaTKHM METOAOB aHanu3za. MeTposorudeckue
napamMeTprl. XapakTepUCTHKAa METOOB. 3a7auH, peraeMble KakapiM MetonoM. [lonroroska mpod.
Pasmeprl HaBecOK Ayl pasfMMYHBIX BHAOB aHanu3a. [IpuOopel, HEOOXOMWUMBIE IJIsI MPOBEICHMS
aHanu30B. KOHTPOJIb 32 Ka4eCTBOM aHAIN3A.
AKTHUBaLlMOHHBINA aHanu3. Bunel akTuBanMoHHBIX MeTonoB. Mcrounuku HelTpoHOB. HelTpoHHO-
AKTUBALMOHHBINA aHaIn3. MeTon 3ana3ablBarOINX HEHTPOHOB. THIIBI NETEKTOPOB

Tembl 1a00pATOPHBIX 3AHATHIA:
OnpeneneHne pyIHbIX MUHEPAJIOB O]l MEKPOCKOIIOM IO UX AHArHOCTHYECKUM CBOHCTBAM.
AHanmu3 MJIMXOB KOMIUIEKCOM METOJIOB MCCIICIOBAHUS.
OmnpenesneHre ypaHa B IPUPOIHBIX cpenax (HIyopeCcleHTHbIM METOIOM.
HccnenoBaHue BeECTBA METOAOM PAaCTPOBOM 3JIEKTPOHHON MUKPOCKOIHUH.
OmnpeneneHre MUHEPAJILHOTO COCTABA PEHTTEHOCTPYKTYPHBIM aHATU3OM.
OmnpeneneHne xapakTepa pactpeneseH!s U COAEPKAHNUS PaMOAKTHBHBIX 3JIEMEHTOB B MHUHEpaIax
METOAOM OCKOJIOUHOM paguorpadun (f-panguorpadun).
OmnpeneneHne XUMHUYECKOTO COCTaBA BELIECTBA JIOKAJIBHBIM CIIEKTPAJIBbHBIM aHAIHM30M C JIA3EPHBIM
0TOOpPOM TPOOKL
OmnpenesneHre pTyTH AaTOMHO-aACOPOILIOHHBIM METOIOM

5. Opranusanusi caMocTosSITeIbHOI padoThI CTYI€HTOB

CamocrositenpHast paboTa CTYACHTOB TNPU HW3YYEHUH IUCLUIUIMHBI TMPEIyCMOTPEHa B
CIIEAYIOUINX BUAAX U hopMax:

— Pabora ¢ JNeKUMOHHBIM MaTepUAIOM, IMOMCK M 0030p JHTEPaTyphl W 3JIEKTPOHHBIX
UCTOYHHKOB MH(POPMALIUH 110 33JaHHOH mpodiieMe Kypca;

— H3yueHne TeM, BBIHECEHHBIX HA CAMOCTOSITEIIbHYIO TPOPadOTKY;

— Tlouck, aHanm3, CTPYKTYPHUPOBAHUE U MPE3eHTALUS HHPOPMALUH;

— TloaroroBka K mMpakTUYECKUM U JaOOPaTOPHBIM 3aHATHUSM,

— HccnenoBarenbckass pabora W y4acTHE€ B HAYYHBIX CTYNEHYECKHX KOH(EPEHLISIX,
CCMHUHapax U OJIUMIIMaaax,

— AHanu3 Hay4HBIX IyOJUKALMIA 110 3apaHee ONpeeIeHHON PenoaaBaTeieM TeMe;

- HOI[FOTOBKa K OLCHUBAKOIIUM MCPOIMPUATUAM.

Kypcosas padora

Kypcosas pabora nmeer cBOEH LENBIO Pa3BUTh Y CTYACHTOB CIIOCOOHOCTH CaAMOCTOSITENIbHO BECTH
UCCJICIOBAHMSI BEIIECTBEHHOTO COCTaBa MPUPOAHBIX OOBEKTOB PAa3IMUYHBIMU METOIAMU aHAJTH3A.
3anaun KypcoBoii pabOThI CBOASTCS K PEIIEHUI0 KOHKPETHOM 3a/1a4t 10 U3YYEHHIO ONPEIeNIEHHOTO
npupoaHoro oObekTa. CTymeHTbI TON PYKOBOACTBOM TPEMONABATENSl PEIIaloT  BOMPOC
UCCIIEIOBAHMS BEIIECTBA, HCIIONB3Ys BECh KOMIUIEKC JIaDOPAaTOPHBIX METOIOB, B TOM HHCHE C
UCTIOJIb30BaHMEM JIabOpaTOpHBIX YCTaHOBOK otaesenus reojoruu (D2-Phaser, Hitachi S3400N,
Axioskop 40 A, Leica EZ4D, ®moopar-02-Ilanopama, PA 915+, OCTPL-U0450) u mpyrux
MOApa3aeJeHU HHCTUTYTA.

YcnemHaoe BBIMOJTHEHHE KypcoBOH padOThl BO3MOXKHO TMPU YCJIOBHHM 3HAHUS CTYACHTAMH
MUHEpAJIOTUH, meTporpaduu, TeOXVUMHU, TEeHETUYECKUX THUIIOB MECTOPOXKIEHUH TMOJIe3HBIX



MCKONaeMblX, METOAOB MeTporpaguyeckux u MuHeparpauyecknx uccnegoBaHuin. oatomy
KypcoBasa paboTa BbINOMHAETCA MNOCAe MNPOCNYLWMBAHUA [AHHbIX KYpPCOB W  BbINOJHEHNUA
HeobxoAnMMOro o6beMa COOTBETCTBYHOLWMX NabopaTopHbIX paboT.
basoin pAna  BbIMONHEHMA KYpPCOBOrO MpPOEKTa CAyXaT peasibHble Martepuanbl, CcobpaHHble
CTyfleHTamn B npoLuecce MNPOXOXAEHNS NPOM3BOACTBEHHOW MNpPaKTUKKU, a TakXe maTtepuansl
Kathefpbl, MO KOTOPbIM COBMECTHO CO CTyAeHTaMu BeAYyTCA Hay4YHO-UCCNe0BaTe/ibCkme paboThbl.
MpuMepHble TeEMbl KYPCOBbLIX paboT:
1. BelecTBeHHbI  coCTaB  pya W TeHe3Uc  pyponposiBneHns  (MeCTOPOXAEHMSA,
MUHEPaNN30BaHHOMN TOUYKN);
2. [eoxummyeckas xapakTepucTuka yrnei waxtbl (yronbHoro 6acceiiHa, nnacra);
3. WN3yuyeHns BeLECTBEHHOrO0 coCTaBa MNPOAYKTOB CXWUraHWA Yraeid waxTbl (YroibHOro
6acceiiHa, nnacra);
4. W3y4eHue BelLLECTBEHHOro cocTaBa O0TXO40B NMPOU3BOACTBA;
5. Teoxmmuueckan xapakTepucTuka NpupoaHbIX Bof (pekn, o3epa);
6. leoxmmuyeckas OUEHKa 3arpsA3HeHWd TeppuToOpUM N0 pe3ynbTaTam  UCCef0oBaHuUA
CHeroBbIX Npoo;
7. Teoxummuyeckas xapakTepucTmka YydyacTka paboT Mo pe3ynbtataM  MCC/ef0BaHUA
NOYBEHHbLIX NPO6;
8. [eoxmmmyeckas OUeHKa 3arpsisHeHni HehTenpoBoja yvyacTka pabor;
9. V3yyeHue BeLeCTBEHHOrO M 3/1eMEHTHOI0 COCTaBa Hakunu,
10. ccneposaHua metogoMm f-pagmorpamy noyYevHbIX KamHelw;
11. 3yyeHune 3/1eMeHTHOr0 CoCcTaBa KPOBU 1 BOIOC Y€/I0BEKA,
12. TepMONOMUHECLEHTHbIE UCC/Ie40BaHKA NMOYBO-TPYHTOB.

6. YuebHO-meTOAMYECKOE M MH(OPMALMOHHOe obecneyeHne ANCLUUMINHDI
6.1. YuebHO-MeTOAMYECKOE 06ecneYveHmne

OcHoBHasa nuTepartypa
1 MeToabl McCef0BaHUA PafMOaKTUBHLIX PyA W MWUHepasioB: MeTOAMYeckue ykasaHus /
ToMcKuin nonutexHuyeckuii yHusepcuteT (TMY); coct. A. B. BonoctHoB. — TomckK: M3a-BO
TNy, 2008. — 48 c.
2. AHanuTunyeckas XumMus n QU3NKO-XMMUYECKMEe MEeToAbl aHanmn3a: yyebHoe nocobue / M. A.
VBaHoBa, M. B. benornaskunHa, . B. boromosnosa, E. B. ®epopeHko. — Mocksa: PNOP, 2014. —
289 c.
3. Casunues, O. . MeToanKa 3K0OOr0-reOXMMNYECKMX nUccneaoBaHnin. YuebHoe nocobue. Y.
1 /0. T. CaBuyes, HO. I'. Konbinosa, P. ®. 3apy6uHa [u ap.]; HauroHanbHbIR nccnefoBatenbCKuii
TOMCKMI  MONWUTEXHUYECKUIA yHMBepcuTeT. — Tomck: W3g-so TNy, 2012. — URL:
http://www.lib.tpu.ru/fulltext2/m/2013/m012.pdf (gata o6paweHus: 13.03.2020). — Pexum
Joctyna: u3 kopnopatnsHon cetu TIY.

[lononHnuTeNnbHaa nuTepartypa:

1 Kpewr, 0K.P. PygHasa MuUKpockonus w pyfHas netporpagusa: nep. ¢ anrn / Ix.P. Kpeir,
O.0x. BoraH. - Mocksa: Mup, 1983. - 423 c.

2. MypaBbeBa, .B. MeTofbl KOHTPONS W aHanu3a BeliecTB: MOTEHLUOMETPUYECKUI MeTOL
KOHTPONA ¥ aHanm3a BelecTs: yyeb6Hoe nocobue / N.B. MypasbeBa, O.J1. Ckopckasd. — MockBa:
MWNCWC, 2012. — 45 c. — TeKCT: 3NeKTPOHHbINA // NlaHb: 3NeKTPOHHO-6M6MOTEeYHAA cucTeMa. —
URL: https://e.lanbook.com/book/117170 (pata obpaweHus: 13.03.2020). — Pexum fgocTyna: w3
KopriopaTtuBHoW cetu TMNY.

3. CanbHukos, B.[l. MeToAbl KOHTPONA N aHann3a BELLECTB: PEHTreHOBCKMe MEeTOoAbl aHanusa:
yuyebHoe nocobue / B.A. CanbHukoB, B.A. ®unnukuHa, N.B. MypaBbeBa. — MockBa: MNCUC,
2017. — 33 c. — TeKcT: 3NeKTPOHHbIW // JlaHb: 3N1eKTPOHHO-6MbNMoTeyHas cucrema. — URL:


http://www.lib.tpu.ru/fulltext2/m/2013/m012.pdf
https://e.lanbook.com/book/117170

https://e.lanbook.com/book/117248 (pata o6paweHua: 13.03.2020). — Pexum pgocrtyna: u3
KopnopaTuBHoli cetun TI1Y.

4. CanbHukos, B.[l. MeTofbl KOHTPOMS W aHanm3a BELLeCTB: pPeHTreHorpauyeckne MeToAbl
aHanusa: yyebHoe nocobue / B.A. CanbHukoB. — MockBa: MUCUNC, 2014. — 55 c. — TekcT:
3NEeKTPOHHbIN 1! NaHeb: 3NeKTPOHHO-6UbBNOTEYHAA cucTema. — URL:
https://elanbook.com/book/117247 (paTa o6pauwieHnsa: 13.03.2020). — Pexwum jgoctyna: u3
KopriopaTtuBHoW cetu TMNY.

MeToAnYecKMe yKasaHUs K BbIMOIHEHUID KYPCOBOI paboThl.

6.2. MHhopmaLMOHHOE U NporpamMmMHoe obecneveHue
Internet-pecypcol (B T.4. B cpege LMS MOODLE wn gp. o6pasoBaTtenbHble 1 6UBAMOTEYHbIe

pecypcel):

. ANeKTPOHHBLIW pecypc https://stud.Ims.tpu.ru/course/edit.php?id=260

. NHdopMaLnoHHbI  pecypc MO  MeTOAMKAM  MPOBEAEHUS  (PU3IMKO-XUMUYECKUX W
6uonornyecknx aHannsos Bogbl http://www.rossalab.ru/services/methodics.shtm

. PoCCUICKNIA XMMUKO-aHANUTUYECKUIA nopTan http://www.anchem.ru/literature/books/
. basa gaHHbIX N0 aHanu3y obpasLos pyn U MuHepanos http://ru.kompass.com

. DNeKTPOHHBLIW pecypc https://stud.Ims.tpu.ru/course/edit.php?id=260

NHdopmaLoHHble pecypcbl MHCTUTYTa Npo6aemM MOHUTOPUHIA OKPYXatoLwel cpelbl

. https://www.rpatyphoon.ru/activities/ecomonitoring/rgm.php

. https://www.rpatyphoon.ru/products/pollution-media.php

MpodeccnoHanbHble 6a3bl AaHHbIX W WHMOPMALMOHHO-CMPABOYHbIE CUCTEMbl LOCTYMHbI MO
ceoinke: https://www.lib.tpu.ru/html/irs-and-pdb.

JTnyeH3noHHOe nporpaMMHoe obecneveHue (B COOTBETCTBMU C lMepeyHeM NULEH3NOHHOIO
nporpamMmMmHoro o6ecneveHusa Try):
Google Chrome; Microsoft Office 2007 Standard Russian Academic; Document Foundation
LibreOffice; ESRI ArcGIS for Desktop 9.3; Cisco Webex Meetings; Zoom Zoom; Microsoft Office
2016 Standard Russian Academic.

7. Ocobble TpeboBaHUA K MaTepuasbHO-TeEXHUYECKOMY 06ecneyeHunto AUCLNNINHbI
B yuebHOM npouecce Ucnonb3yetcs cneayrollee 060pyaoBaHue:

HanmeHoBaHue
o HanmeHoBaHVe o6opyLoBaHUA
crieymanbHbIX NOMELLLEHUIA
1 AyanTtopus gna nposefeHns KomnbtoTep - 1 wt.; MpoekTtop - 1 wt. KOMNAEKT y4ebHO
y4eOHbIX 3aHATUI BCeX TUMNOB,  Mebenu Ha 48 nocafloYHbIX MECT; JOCKA MarHUTHO-
KYpPCOBOIro NpoOeKTUPOBaHUA, menosas - 1LWT.; aKycTuyeckas cmcrema - 1 wr.

KOHCY/ibTalWiA, TEKYLLErO
KOHTPONS 1 NPOMEXYTOYHOW
arrectaumu

634028, Tomckaa 06nacThb, T.
Tomck, JleHMHa NpocneKT, 2,
CTpoeH.5, 432

2 AyanTtopus gna nposefeHns KomnbioTepbl - 4 WT.; Mukpockon "Monam™ - 1wt
y4ebHbIX 3aHATUI BCeX TUMOB,  MUKpPOCKon Axioskop - 1 WT.; HaCTONbHbIN AUdpakTOMeTp
KYpPCOBOT0 NPOEKTMPOBaHUA, D2 PHASER - 1 wWwT.; nnasmeHHblin Tenesnsop "Panasonic"
KOHCY/ibTalWiA, TEKYLLEro - 1 wT.; cTepeomukpockon Leica EZ4 - 1wt

KOHTPO/IA 1 MPOMEXYTOYHOW CKaHWUpYHOLLNA 3N1eKTPOHHBIN MUKpockon S-3400


https://e.lanbook.com/book/117248
https://e.lanbook.com/book/117247
https://stud.lms.tpu.ru/course/edit.php?id=260
http://www.rossalab.ru/services/methodics.shtm
http://www.anchem.ru/literature/books/
http://ru.kompass.com/
https://stud.lms.tpu.ru/course/edit.php?id=260
https://www.rpatyphoon.ru/activities/ecomonitoring/rgm.php
https://www.rpatyphoon.ru/products/pollution-media.php
https://www.lib.tpu.ru/html/irs-and-pdb

arTectaymm (Hay4Has
naéoparopus)

634028, TomcKaa obnacTb, T.
Tomck, JleHMHa NpoCnexT, 2,
CTpoeH.5, 533

Ayantopus Ana nposefeHus
yUeOHbIX 3aHATUIA BCeX TUNOB,
KYPCOBOI0 MPOEKTUPOBaHUS,
KOHCY/NbTalWiA, TEKYLLEro
KOHTPOS 1 NPOMEXYTOUHO
arrectaunmn (KOMMbHOTEPHbIN
Knacc)

634028, TomcKaa obnacTb, T.
Tomck, JleHMHa NpocnekxT, 2,
CTpoeH.5, 541

AyanTtopus gng nposefeHus
yuebHbIX 3aHATUIA BCEX TUMOB,
KYpPCOBOIro NpPOeKTUpoBaHus,
KOHCYNbTaLWA, TEKYLLErO
KOHTPONS 1 NPOMEXYTOYHOW
arTectaymm (Hay4vHas
naéoparopus)

634028, TomcKaa obnacTb, T.
Tomck, JleHMHa NpocnexT, 2,
CTpPOeH.5, 437

AyanTtopus gng npoBefeHUs
y4eOHbIX 3aHATUIA BCeX TUNOB,
KYPCOBOT0 MPOEKTUPOBaHUSA,
KOHCY/NbTaUWid, TEKYLLErO
KOHTPONS 1 NPOMEXYTOYHOW
arrectaunmn (KOMMbHOTEPHbIN
Knacc)

634028, TomcKaa obnacTb, T.
Tomck, JTeHNHa NpocnekT, 2,
CTpoeH.5, 439

(AnoHUs) ¢ cucTeMoil MUKpoaHanm3a B KOMNiekTe - 1
wT.; Komnnekt yyebHON Mebenn Ha 2 NocafoUHbIX MeCT.

KomnbtoTep - 17 wr.; MpoekTtop - 1 wrt.; Mukpockon
"Monam™ - 2 wT.; Mukpockon P-312 - 1 wr.; Mpubop
MBC-9 - 1 wrt.; Mukpockon P-311 - 1 wT.; MuKpockon
MBC-9 -4 wT.; Mukpockon P-111 - 1 wT.; Mukpockon P-
213 - 1 wt.; KoMmnnekT y4yebHoin mebenn Ha 12
nocajoyuHbIxX MecT; LUkad And LOKYMeHTOB - 1 wT.; Tymba
cTauuoHapHas - 1 wr.,;

KomnbloTep - 3 wT.; MNMpoektop - 1 wT.; Mewanka
marHutHas RCT - 1 wT.; nHkyb6artop - 1 wT.;
Ctepeomukpockon Leica EZ4 D - 3 wT.; TepmocTat TC-
1/80 CIMNY - 1 wT.; BaHHa yNnbTpo3BYyKOBas - 1 WT.;
MWMKPOCKON MOHOKYNSIPHbIA Mukmeg-1 - 3 wT.; LW kKadg
cywunbHbIi LLC-80-01 CMY - 1 wt.; Welikep-munan OS-
20 - 1 wT.; Memb6paHHbIN BaKyyMHbIi# Hacoc HBM-1,5 - 1
WT.; X0NoAuNbHUK hapmaueBTnyecknin XP-250
"MO3NC" - 1 wT.; X0N0oAWIbHUK (hapMaLeBTUUHECKNIl XP-
140 "POZIS" - 1 wT.; Uundposoint mukpockon Coolscope Il
- 1 wr.; Becbl anekTpoHHble A&D HR-200 - 1 wr,;
Mporpammunpyemas neds MAM-20 c komnnektom UMM - 2
wT.; CnektpodotomeTp M3-5300 B - 1 wt.; Komnnekr
yuyebHoW Mebenn Ha 12 nocagouHbIX MeCT

KomnbtoTep - 11 wrt.; MpuHtep (MAY) - 1 wr.; NMpoekTop
- 1 wrt., KomnnekT y4yebHol Mebenn Ha 12 nocafouHbIX
mecT; LUKagh Ana AOKYyMeHTOoB - 1 wr.; Tymb6a noagkarHas -
1wr.; 3kpaH - 1wT.; KonoHkn - 1 wr.

Pabouass nporpamma cocTaBfieHa Ha ocHoBe OO6Leil XapaKTepucTukm o6pasoBaTesibHON

nporpaMmbl Mo  HanpaefeHuto 05.03.06 3konormda 1 MNPUPOLONONL30BaHUE, NPOPUIbL
«["eoakonorua» (npuema 2018 r., ouHasa popma 0byUeHUs).
PaspaboTumk:
JOMKHOCTb oNo
[JOLEHT OTAeNeHna reoaornum Ocunosa H.A.



Mporpamma opobpeHa Ha 3acefjaHuun otgeneHusa reonorun (MpoTokon 3acefaHUs OTAENEHUSA
reonorum Ne 4 ot 28.06.2018).

3aBeaytolmnii Kadenpoli-pyKoBOAMUTENb OTAENEHUS Te0N0rMn Ha nNpaBax Kadeapbl,
A.T-M.H., AOLEHT

/T'ycesa H.B./

Mopnuck



TncT nameHeHui paboyeli nporpammbl UCLUMNINHBI:

O6CcyXaeHo Ha

o 3acefaHunm
Y4ebHbIl
Cogep>xxaHue /u3meHeHue OTAeneHuns
rog
/Kahenpbl
(npoTokon)
2019/2020 1. O6HOBNEHO NpOrpaMMHOe obecneveHue. lMpoTokon 3acefaHuns
YyUeBHbIi 2. O6HOBNEH cocTaB NPoGheccMoHanbHbIX 6a3 JaHHbIX 1 O Nel2 oT
rof NH(OPMALMOHHO-CNPABOYHbIX CUCTEM. 24.06.2019
3. O6HOBMEHO coaepXXaHune pa3fenoB ANCLUMNANHBI.
4. O6HOB/EH CMUCOK NNTEPATYpbl, B TOM YUC/e CCbIIOK
3BC.
2020/2021 1. O6HOBNEHO NporpaMMHOe obecrneyeHue. MpoToKon 3acefaHuns
Yy4Yeb6HblIl 2. O6HOB/EH cocTaB NpogeccuoHanbHbIX 6a3 fJaHHbIXx U Ol Ne21 oT
rog NH(OPMALMOHHO-CNPABOYHbIX CUCTEM. 29.06.2020

3. O6HOB/IEHO coaepyXaHune pasfenos UCLUMNIUHBI.
4. O6HOBNEH CNNCOK NUTepaTypbl, B TOM YMC/e CCbINOK
3B6C.



