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1. e ocBOEHHUS AMCIUTLIMHBI

L[e.]'[ﬂMI/I OCBOCHHNA AOUCIUITINHBI ((MeTOI[bI HUCCIICAOBAHUA MPUPOAHBIX CPEA» SABIACTCA
dopmuposanne y obyvarommxcs ompeneiaeHHoro OOIT (n. 5 O6mei#i xapakrepuctuku OOIT)
cocTaBa KOMHeTeHL[I/Iﬁ AJI1 MIOATOTOBKU K HpOd)eCCHOHaJ'IbHOfI ACATCIIBHOCTH.

Ko Cocrapisionye pe3yibTaToB 0CBOCHHUSI
HaunmeHnoBaHHie KoMIIeTeHINN NeCKPUIITOPbI KOMIETEHIIHI)
KOMIIeTeHITHH
Kog HanmMeHoBaHIe
CriocoGHOCTh OCYIIECTBILITH Pa3paboTKy U TIK(Y) Buasieer HaBBIKAMHU 3KCTIEPUMEHTATBHBIX
[IPUMEHEHIE TEXHOIOTHI PaIlluOHAIBHOTO 1 B2 HCCIIE/[OBaHUI B 00JIACTH OXPaHBI
TIPUPOIOIIOIH30BAHMS ¥ OXPAHbI OKPYKarOIIeH ) OKpYyKaroreit cpejipl
TIK(Y)-1 Cpe/Ibl, OCYITIECTBILITH IIPOTHO3 TEXHOT€HHOTO TIK(Y) YMeer IpUMeHsITh Ha IIPaKTHKE METO/IBI
BO3/IeHCTBYSL, 3HATH HOPMATHBHEIE IIPABOBHIE aKTHI, 1v2 HCCIIE/[OBAHMS BEI[ECTBEHHOT'O COCTaBa
PEryIUPYIONTHE IIPABOOTHOIIECHHUS ) IIPUPOJHBIX OOBEKTOB
PECYpPCOIIOIb30BAHMS B 3alIOBETHOM JIENe U YMETh TIK(Y)-1.32 3HaeT TeopeTudecKyo 6a3y METo/IoB
IIPUMEHSTH UX Ha IIPAKTHKE ' HCCIIE/[OBAHMS IIPHUPOJTHBIX OOBEKTOB
Brianmeer metomamu ot6opa mpod u
Brnanenwe metogamu otGopa npoS U MpoBeeHIUS TIK(Y)- pa 1ip
IIPOBEICHUS XUMUKO-aHATUTHYECKOTO
XUMHKO-aHATMTHYECKOT0 aHATH3a BPEIHBIX 2B1
5 aHaIm3a 1npod
BBIOPOCOB B OKPYKAIOMIYIO CPELY, TEOXUMUUECKUX
P Xpy B Ymeer oTOHpaTh IIPoOHI BO3/LYXa, BOJEL,
Hccre0BaHui, 00paCoTKY, aHalIM3a U CHHTE3a o
- N ., TIOYBBI, JIOHHBIX OTIIOKEHUI; IIPOBO/IUTh
TIPOU3BO/ICTBEHHO, 11071€BO# 1 1aGopaTopHO
. XHUMHYECKHE METOIH aHaTTH3a,
SKOIOTUUYECKOH HHPOPMAIIUH, METOIaMU TIK(Y)-
aHAIMTHYECKHE  MUHEPATIOTHIECKHE
TIK(Y)-2 COCTABJICHUS SKOIIOTHYECKUX U TEXHOTE€HHBIX KapT, 2.V1 o
HccIe[oBaHus (IUTHXOBOH,
cOopa, 06paboTKH, CUCTeMATH3alluN, aHAJIA3a .
JIFOMMHECTICHTHBII,
uH}popMmariuy, popMUpoBaHUs a3 JaHHBIX N
. PEHTT€HOCTPYKTYPHBIN aHAIIN3bI)
3arpsi3HEHUSI OKPYIKaroIIel cpeibl, METOIaMH OIIEHKH
. 3HaeT BUJIBL, CIIOCOOHI 0TO0PA,
BO3/ICHCTBYS HA OKPYKAIOIIYIO CPENTY, BBIIBILITh
KJIacCcU(pUKAIMU IIPUPOTHBIX
HCTOYHHKH, BUABI M MacIITaObl TEXHOT €HHOTO TIK(Y)-2.31
" KOMIIOHEHTOB, METO/IbI OIIEHKU
BO3/ICHCTBHS .
BO3/ICHCTBHSI Ha OKPYKAIOIIYIO CpeTy
TIK(Y) Brazeer meToiaMu onpeienieHust
1681 BEIIECTB: (PU3MUECKUMU, XUMUIECKUMHY,
) (U3HKO-XUMUUECKUMHU, THOPUIHBIMU
Branenue 3HaHMsIMU B 0671aCTH 00IIIETO YMeer IpUMEHSITh 3HaHUSI O METOJIaxX
TIK(Y)-16 PECYPCOBEICHUSL, PETHOHAIIBHOTO TIK(Y)- HCCIIEIOBAHUS IIPUPOJIHBIX OOBEKTOB JUL
TIPUPOIOIIOIB30BaHMSL, KapTorpaduu 16.Y1 OIIPE/IEIIEHUSI COCTAaBA U3YUaeMbIX
00BEKTOB
TIK(Y)- Mmeer Ga3oBble IIpeICTaBICHUS O
16.31 METOJIaX UCCIISTOBAHUS IIPUPOHBIX CPET

MPOrPaMMBbl.

2. Mecto aucuuniunsel B cTpykrype OOII
JlucuyruiiHa OTHOCUTCST K BapuaTHBHON 4YacT bioka 1 yduebHOro miaHa oOpa3oBaTenbHOM

3. [LnaHupyemMbie pe3yJibTATHI 00y YeHHS MO AUCHUILIHHE
ITocne ycrnenrHoro OCBOSHHsI UCIUTUTHHBI Oy Iy T ChOPMHUPOBAHBI PE3YJIBTAThI OOYUEHUS:

Inanup veMbie pe3viabLTATHI 00 ViIeHHs 110 JUCIHTLIIIHE Kommerenimpis
Kon HanmenoBanue

3HATh BU/IbI COBPEMECHHBIX AHATUTHYCCKUX METOI0B MPUMCHIOIUXCS JJISI HCCIIEI0 BAHUS

P 1 TMPHPOTHBIX 0OBCKTOB, BJAACTh MCTOIAMH OTIPCACTICHHAS BCIICCTB: (DH3HUCCKIMH, K(Y)-1
XHMHYCCKUMH, (PU3UKO-XUMHYCCKUMHY, THOPHAHBIME, 3HATH METObI TPOO00TOOPA, YMETH IK (V)2
IIPOBOIUTH 0TOOP MPoO
3HATh TEOPETHUCCKUE OCHOBBI METOJO0B HCCIEI0BAHUS BEIICCTBECHHOTO M 3JIEMEHTHOTO

P2 COCTaBa, OBITH CIIOCOOHBIM MOHMMATh, H3JIATATH W BRIOMPATH MCTOIBI, COOTBCTCTBYIOIIHC MK (Y)-16
IeJsIM AHAJIA3A
BIIAICTh HOPMATHBHOM JOKYMCHTAIHI B 001aCTH CPECACTB H MCTOIOB AHAJIH3A MPHPOTHBIX

P13 O0OBCKTOB , YMCTh MPHMCHATH 3HAHUS 0 MCTOIAX UCCICAOBAHIA MIPHPOAHBIX 0OBCKTOB I K(Y)-1
OTIPEICJICHAS COCTABA H3Y4IAEMbIX 0OBEKTOB, (POPMHPOBATH HABBIKH SKCIICPUMEHTAIBHbIX HK(Y)-16
HCCIICAOBAHUH B 001aCTH OXPAHBI OKPYKAIOMICH CPEABI

P Z[' 4 OHpeZ[eJ'ISITB COCTaB U3yuacMbIX 00BEKTOB IIOCPEACTBOM UHTETpaIii 3HAHUI B 001aCTH TIK (V)-Z
PECYPCOBENECHHUS U METOI0B UCCIIEOBAHUS IIPUPOJTHBIX CPET TK(Y)-16

OLIGHOLIHbIe MEPOMNPUATUSA TEKYLICTO KOHTPOJIA U HpOMe}KYTO‘{HOfI arrecrTaquu nNpeacCTaBJICHBI B
KaJICHAAPHOM peﬁTHHF-HHaHe JUCHUITIIUHBI.




4. CTPyKTypa u coaepKaHue JUCHUILUIHHBI
Ocnognvie 6101 yueOHol OesmenbHOCIU

DopmHupyeMbIH O6nem
Pa3aenanl AHCHHIIIHHBI pesybTar Buabl yueOHoil neATeIbHOCTH BpPEeMEHH,

o0y4eHHs MO .

AUCHHILIMHE
Jleximu 6
Paznen 1. MeTtombl IIpakTHueckue 3aHITUA 14
aHaJM3a JKUAKOH (as3el P 1-4 JlabopatopHbie paboOThI 10
CamocTtosTenbHas pabora 36
Jleximu 2
Paznen 2 MeTtombl PIL1-4 IIpakTHueckue 3aHITUA 2
aHaJv3a ra3oBoi (aserl JlabopatopHbie paboOThI 2
CamocTtosTenbHas pabota 24
Jleximu 8
Paznen 3. Meroasl PIT 1-4 IlpakTrueckue 3aHsATUS 22
aHaym3a TBepaol dasel JlabopatopHbie paboThI 4
CamocTosTenpHas pabota 48

Copnep:xaHue pa3nenoB JUCHUTITUHBL

Pa3gen 1. Meronsl aHanu3a xKuIKOH (asbl

Booa kax npupoowsiii pecypc. Aumanuz npupoOHsIX 600 — HNOBEPXHOCHIHBIX, NOO3EMHBIX,
ammocgepHuix. AHQU3bI CENbCKOXO3AUCMBEHHOT 600bl, NUMBEBOIL, MEXHUYECKOII.

Cocmag 600b1: XUMUYECKUe S1eMeHmyl U OPeaHUYecKue npumect u ux onpeoenenue. JCHo6Hbie
nomeHyuan3aoaowue cucmemMst HPUPOOHBIX 600, KOMOpwvle 00pA3yIOMCs 3a CYyem KUciopood,
arcenesa, cepul. Koncepsayus npob. ConpoooumenvHvie OOKyMenmul K Hpooam.

Obwue u opeanomunepansusie nokazamenu kavecmea 6o0vt. 3nayvenue IJ[K no T'OCT 2874-
82 «Booa numvesasy. Dusuueckue ceolicmea 600vl U UX onpedeneHue Npo3pPaAYHOCHIL, Yeem,
3anax, 6Kyc, 636euiennsie yacmuyst. CanumapHulii 4 MOKCUKONO2UYECKUTI NPUSHAKU.

Ocnognvie nokazameJiu, XapaKxmepusyioujue cOCMosiHue 600l — memMnepamypd, KOHyeHmpayus
B000POOHBIX UOHOB, OKUCTUMETBHO-B0CCIIANOBUMENbHbIH NOMEHYUC, HCECHKOCHTb.

Omoéop npob. IIpocmeie npober u cmeutannsie. IIpodur pazoevie u cepuiinvie. Tpedosanus npu
ombope npob. 3asucumocms omoéopa npod om oansueiiuux ananuzos. Cnocodvl Koncepeayuu
npoo.

llpeumywecmea u nedocmamku memooos aunanuza. Memponocuyeckue napamempsi.
Xapaxkmepucmuka Memooos. 3a0auu, peuiaemuie Kaicovim MemoooM.

Tembl JieKuM:

IIpuponuele  Bomel:  Kiaccupukauus, TOKasarenu  kadectsa.  lIpoGorGop
npobonoaroroBka. Koncepsanus npod. Tpebosanus k otoopy mpod.

Mertonbl aHanM3a MPUPOAHBIX BOA: (PUHUECKHE, XUMUYECKHe, (PHU3HKO-XHMUYECKHUE,
THOpHIHBIE.
Tembl NpakTHYECKHX H JIA00PATOPHBIX 3aHATHIL:

Metoael 00OBEMHOrO THTPOBaHUS BOAHBIX cpen. OmpeneneHue >KECTKOCTH, COAEPIKAHUS
XJIOPUAOB, THAPOKAPOOHATOB, KAJIBLUSI, MATHHUSI.

HHcTpyMeHTanbHbIE METOBI aHAIHU3A BOAHBIX cpea. pH, 31eKkTponpoBOIHOCTS.
HHcTpyMeHTanbHblEe METOBI aHANM3a BOAHBIX cpen. Conep:kaHue HUTPUTOB.
HHcTpyMeHTanbHblEe METOBI aHAIN3a BOAHBIX cpen. ConeprkaHue xenesa.



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

Cocmas 3azpsaznennoeo 6030yxa. OCHOBHbIE 3A2PAZHUMENU AMMOCHEPHO20 6030YXA: OKCUObI
asoma, yenepooda, cepwi, cadca, OeH3(a)nupen, O30H, NOIUXIOPAPOMAMUYECKUE COCOUHEHUS,
Ghopmanvoe2uo, xnopucmuolii 6000pOO.

Memoowvr onpedenenusn 3aepAHAWUX GeUeCME 8 8O30yXe: XpomamoepaguuecKue, macc-
cneKmpoMempuyeckie, CheKmpaibhvle, 1eKmpoXuMuiecKue.

Aemomamuueckue cmanyuu KOHMPONs Kavecmea ammocgepnozo e6o30yxa. Coop u
00pabomra  OaHHBIX O 3ACPASHEHUU  AMMOCPHEPHO20 6030yXd. IKCnpecc-memoost aHANU3A.
llopmamuenwie npudopbi.

Tembl JeKuMi:

Cocras 3arpsi3HeHHOro Bo3ayxa. OCHOBHbIE 3arps3HUTEH aTMOC(HEPHOro BO3AyXa: OKCHIbI
a30Ta, yrjepoma, cepbl, caxa, OeH3(a)upeH, O30H, MOJUXJIOPAPOMATUIECKHE COEIHHEHUSI,
(opmanbaerua, XJI0pUCThIi BOTOPOLI. Metonbl OmnpeneseHus] 3arpsi3HAOLINX BEIIECTB B
BO3JyX€: XpoMaTorpadpuyueckie, Macc-CleKTPOMETPUYECKHE, CIIEKTPAIbHBIC, JICKTPOXHUMHUUECKHE.

ABTOMATHYECKHE CTAHIMH KOHTPOJIs KadecTtBa atmocdepHoro Bo3ayxa COop u
o0paboTka HaHHBIX O 3arpsi3HEHUM AaTMOC(EepPHOro BO3AyXa. OJKCIPECC-METONbI  aHAJIN3A.
ITopTaTtuBHBIE IPUOOPHL.

Tembl npakTHYECKHX U JIA00PATOPHBIX 3aHATHH.
I'azoananu3aTopsl A1 aHANIKU3a 3arPsI3HEHHOro Bosayxa. OnpeneseHue conep kaHus METaHa,
OKCHJIOB yIJIepO/a U a30Ta Ha Ta30aHaIU3aTOPe

Pa3gen 3. Metonbl aHanm3a TBEpAOH (asbl

Memponoecuyeckue ocnosvr ananumuyeckux pabom. Memoodwsr uccredosanus eeuecmsa
(cmpykmypa kypca). Knaccugpurxayuu memooos. Paspywiaiowue u Hepaspyuiqioujue memoobvl
uccreooeanus. Memponozuueckue OCHO8bI  KOHMPONS —KAYeCmMead AHATUMUYECKUX — pabom.
Jlocmoseprnocms. Cmanoapmusie obpasyst cocmasa. Tuner nocpewnocmeil. Memponoauyeckue
XApAKmMepUCmuKy QHAIUMUYecKux padom.

llooecomosxa mamepuana xk ananusy. Opeanuzayus anarumuiecko2o onpooosanus. [lousmue
npeocmasumenvHocmu. J[podaenue, ucmupanue, paccumoska, xeapmoeauue. Illpeodynpesicoenus
OuWUOOK, BbI3BAHHBIX 3a2psi3HeHUeM Npodvl. Hzeomoenenue uinughos, anuinugos, 6puxemos u
opyaux npenapamos. Omanet U OCHOGb! Memoouku uzeomosnenus. Coepemennvie npudopsr Ois
unucposxu u nonuposku. Hseomoenenue uinugos u anuinughos. Iloocomoexa 006wexmos Ons
pacmposoti  2NeKMpPOHHOU  MUKpPOCKOnuY.  HM320moenenue  UMMEPCUOHHBIX — NPenapamos.
lloocomoska npodvr Onsi  KA4eCmMEeHHO20 MUKpoxumuveckoeo auanusa. (OcHo6Hvle cmaouu
no020mMos6KiU Npoo.

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

Kauecmesennwviii u ronuvecmeennviii xumuyeckuil ananuszvl. Kavecmeennviii Xumuyeckuil
aHAnu3: mpaeieHue U MUKpOXuUMuyecKue peakyuu. Hasznauenue Muxpoxumuueckux peaxyuti u
yeaosus ux npumenenus. Habop peaxmueoe u ecnomozcamensuvix npunaonesicnocmeti. Memoowt
NOIYYeHUs UCHBIMYEMBIX PACMEOPOS. HY6CmeUumensHoCms MUKPOXUMUYECKUX peakyuil. Memoos:
MUKPOXUMUYECKO20 AHANU3A.

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

Tembl Jexkumii:
HUccnenoanue pyn u  wmuHepasioB. [loarotoBka mpo0 [isi  QHAIUTHYECKUX |




MUHEPAJIOTHIeCKUX HuccienoBaHuil. OCHOBHBIE METOIbl MHUHEPAJIOTHMYECKHX HCCIIETOBAHHUN
BeIIeCcTBa. MEeTOABI 3JIEKTPOHHON MUKPOCKOITHH.

MeTonpl MHCTPYMEHTAJIBHOTO 3JIEMEHTHOrO aHanmu3a. PeHTreHoBckas nudpakims Macc-
cnektpometrpuss  (MC).  PenrrenHodayopecuentHsiii  aHamu3z  (PDA).  HefirponHo-
axktuBaumonHbld aHamms (MHAA). AtomHo-a0copOrmonnas criekrpometpusi (AAC). ATOMHO-
sMuccuOHHas criektpoMerpusi (ADC)

Tembl NPAKTHYECKHUX 3AHATHH:

OmnpeneneHune pyAHbIX MHHEPAJIOB MO MUKPOCKOIIOM IO UX JUATHOCTUYECKHM CBOHCTBAM.

AHau3 MIJIUXO0B KOMITJIEKCOM METO/IOB HCCIIEIOBAHMUS.

OmnpeneneHue ypaHa B IPUPOIHBIX cperax (HIyopeClHeHTHBIM METOIOM.

HccnenosaHue BelecTsa METOAOM PACTPOBOM 3JIEKTPOHHON MUKPOCKONUU.

OmnpeneneHne MUHEPAILHOTO COCTaBA PEHTTEHOCTPYKTYPHBIM aHAJIU3OM.

OnpeneneHne xapakrepa pacHpefefieHUs W CONEPKaHUs pPaIHOAKTHUBHBIX 3JEMEHTOB B
MUHEpaJiaX METOIOM OCKOJIOYHOMN panuorpaduu (f-paguorpadumn).

OnpeneneHne XMMHUYECKOrO COCTaBa BEIIECTBA JIOKAJIBHBIM CIIEKTPAJIbHBIM aHATHU30OM C
Ja3epHBIM OTOOPOM TPOOBL

OmnpenesneHue pTyTH aTOMHO-aACOPOIIOHHBIM METOIOM

5. Opranuzanusi caMocTOSITeIbHOI padoThI CTYIeHTOB

CamocrositenpHast paboTa CTYACHTOB INPU HW3YYEHUH IUCHUIUIMHBI MPEIyCMOTPEHa B
CNEAYIOIINX BUAAX U popmax:
— Pabora ¢ JNEKUMOHHBIM MaTepUAIOM, IMOMCK M 0030p JHUTEPaTyphl W 3JIEKTPOHHBIX

UCTOYHMKOB MH(POPMALIUH 110 33JaHHOH mpodyeMe Kypca;

— H3yueHue TeM, BBIHECEHHBIX HA CAMOCTOSITEIIbHYIO TPOPadOTKY;

— Tlouck, aHanm3, CTPYKTYPHUPOBAHUE U MPE3CHTALINS HHPOPMALUH;

— TloaroroBka K NMpakTUYECKUM U JaOOPaTOPHBIM 3aHATHUSM,;

— HccnenoBarenbckass pabora W y4acTHE€ B HAYYHBIX CTYIEHYECKHX KOH(EPEHLHSIX,

CEMHHAPax M OJIMMIHAIAX;

— AHanu3 Hay4HBIX IMyOJUKALMIA 110 3apaHee ONpeeIeHHON PenoaaBaTeieM TeMe;
— TloaroroBka K OLEHUBAIOIIUM MEPOIIPHSITHSIM.
Kypcosoii npoekTt

KypcoBoii mpoekT uMeeT CBOEH EeJIbi0 Pa3BUTh Y CTYASHTOB CIIOCOOHOCTH CAMOCTOSITENIBHO
BECTH HCCJICAOBAHUS BEIECTBEHHOTO COCTaBa NPUPOAHBIX OOBEKTOB PA3IUYHBIMH METONAMH
aHanuza.

3amayn KypcOBOTO IPOEKTa CBOMATCS K PEIISHHI0O KOHKPETHOH 3aJaud 10 M3YUEHHIO
OTIPENEeIEHHOr0 MpUPORHOro oObekTa. CTYHEHTHI MOI PYKOBOACTBOM MPETOAABATENS PEIIAIOT
BOIPOC HUCCJICAOBAHUS BEINECTBA, UCIIOJB3Ys BECh KOMIUIEKC JaOOPATOPHBIX METOAOB, B TOM YHCIIE
C UCTOJIb30BaHHEM J1abOPaTOPHBIX YCTAaHOBOK otneneHus reojorun (D2-Phaser, Hitachi S3400N,
Axioskop 40 A, Leica EZ4D, ®moopar-02-Ilanopama, PA 915+, OCTPL-U0450) u npyrux
MOApa3eeHU HHCTUTYTA.

YcnemHoe BhIMOJIHEHHE KYPCOBOIO MPOEKTa BO3MOXKHO MPH YCJIOBUU 3HAHHUSA CTYIEHTAMHU
MUHEPAJIOTUH, TMeTporpaduu, TreOXHMMUH, TEHETUYECKUX THIIOB MECTOPOXKACHUH IOJIE3HBIX
HCKOIAeMBbIX, METOJOB MeTporpaguueckux W MuHeparpaduueckux wuccienosaHuil. IlosTtomy
KypcoBasi paboTa BBINOJHAETCS TOCJIE TPOCIHYLIMBAHUS JAHHBIX KYPCOB M BBIOJHEHHS
HE0OX0UMOro 00beMa COOTBETCTBYIOIIUX JIAOOPATOPHBIX padoT.

basoii nnsi BBIMONHEHUS] KypCOBOTO INMPOEKTA CIYXKAT peajbHbIE MaTepHalbl, COOpPaHHBIC
CTYI€HTAaMH B TNPOIECCE NPOXOKACHUS TNPOU3BOACTBEHHOW INPAKTUKH, & TaKKE MaTepHalibl
Kageaphpl, MO KOTOPBIM COBMECTHO CO CTYACHTAMH BEIYTCSI HAYYHO-UCCIIEAOBATENbCKUE PAOOTHL

[TpumepHbIE TEMBI KYPCOBBIX MPOEKTOB:



1 BemecTBeHHBIH COCTaB pya M TEHE3UC PYHONPOSIBIEHUS (MECTOPOXKACHMS,
MUHEPAJIN30BaHHOH TOYKH),

2 I'eoxuMuveckass XapakTepUCTHKA yIJlel maxThl (YroJbHOro Oacceiina, miacra);

3 H3ydeHust BeECTBEHHOTO COCTaBa MPOAYKTOB CIKUTAHUS YIJIeH maxThl (YroJIbHOTO
OacceiiHa, ruacra),

4 H3yueHne BEeIEeCTBEHHOIO COCTaBa OTXOI0B MPOU3BOACTBA,

5 I'eoxnMuveckass XapaKTepUCTHKA MIPUPOIAHBIX BOJ (PEKH, 03€pa);

6 I'eoxumuueckast OLiEHKA 3arpsA3HEHUN TEPPUTOPHUM IO PE3yJbTaTaM HCCIENOBAHUS
CHETOBBIX TIPOD;

7 I'eoxuMudeckass xapaKTepUCTHKA y4dacTka paboT MO pe3yjbTaTaM HCCIIECOBAHUS
MOYBEHHBIX TIPOO;

8 I'eoxnMuveckast OLIEHKA 3arpsi3sHEHUH HeTenpoBoaa yyactka pador;

9 H3yueHne BEIECTBEHHOIO U 3JIEMEHTHOIO COCTaBA HAKUIIY,

10 HUccnenosanus meronom f-pagrorpad i noyeyHbIX KaMHEH;

11 H3yueHne 31€MEHTHOrO COCTaBa KPOBU U BOJIOC YEJIOBEKA,

12 TepMOMIOMUHECLIEHTHBIE UCCAEA0BAHNS TOYBO-TPYHTOB.

6. YueOHO-MeTOAHYECKOE H HH(POPMALIHOHHOE 00ecnedeHne JUCHUTLTHHbBI
6.1. YueOHo-MeTOqAUYECKOE O0ecnieyeHHe
OcHoBHAas auTEpaTypa:

1. MeTtoas! HCCIeNOBaHNS PAAUOAKTHBHBIX Py M MHHEPAJOB. METOAMYECKHE yKa3aHus /
Tomckuii nomurexundyecknii yausepcureT (TITY) ; coct. A. B. BomoctaoB. — Tomck: U3a-Bo
TITY, 2008. — 48 c.

2.  AHanuTuueckas XUMHUs U (QU3UKO-XMMHUYECKHE METOAbl aHajim3a | yueOHoe mocobue /
M. A. UBanosa, M. B. benornaskuna, Y. B. boromonosa, E. B. ®enopenko. — Mocksa : PUOP,
2014. —289c.

3. Casuues, O. I'. MeToauka 3KOJOr0O-reOXUMHYECKUX HCCIeAOoBaHU. YueOHoe mocodue.
Y. 1./0.T. Casnues, 0. I'. Konbutosa, P. @. 3apybuna [u ap.] ; HaunonanbeHbIHi
ucciaenosarenbckuil Tomckuil nonurexHudeckuid yausepcurer. — Tomck : M3n-so TIIY | 2012, —
URL: http://www lib.tpu.ru/fulltext2/m/2013/m012.pdf (mata obparmenus: 13.03.2020). — Pexxum
nocTyna: u3 kopnoparusHou cetu TIIY.

3. Cobratina, H A. MeTonbl KOHTPOJISI Ka4eCTBa OKPYKAIOIIEH cpeanl | yaeOHOe mocodue
/ H. A. Cobraiina. — Mocksa : @OPYM : UHOPA-M, 2018. — 112 c. — TekcT : 37€KTPOHHBIN
// Znanium.com ; 3JIEKTPOHHO-OMOIMOTEeUHAS cucTema. - URL:
https://new.znanium.com/catalog/product/937519  (mata obpamenus: 12.03.2020). — Pexum
nocTyna: u3 kopnoparusHou cetu TIIY.

JonoJHUTeIbHAS JIUTEPATypa:

1. Kpeiir, JI>x. P. Pynnas mukpockonust v pynnas nerporpadus : nep. ¢ anra / Jx. P. Kpeiir,
J. JLx. Boran. — Mocksa : Mup, 1983. — 423 c.

2. Mypaspesa, 1. B. Metoab! KOHTPOJIA U aHAJIN3A BEIIECTB. MOTEHLIIUOMETPUIECKUNH METOA
KOHTPOJIS ¥ aHaM3a BemecTs . yuebnoe nmocodue / M. B. Mypaswesa, O. JI. Ckopckasi. —
Mockea : MUCHC, 2012, — 45 ¢. — Texkcr : snexktpoHHslit // JlaHb | 3JIEKTPOHHO-
oubnmuoreuynas cucrema. — URL: https://e.lanbook.com/book/117170 (nmata oOparueHus:
13.03.2020). — Pexkum nocryna: u3 kopriopatusaoii cetu TITV.

3. CanpaukoB, B. JI. Meroapl KOHTpPOJST M aHAM3a BELIECTB. PEHTTCHOBCKHUE METOIbI
aHamuza : yuyedbnoe nmocodue / B. JI. Canpankos, B. A. @unnukuna, U. B. MypaBbeBa. —
Mockea : MUCHC, 2017. — 33 ¢. — Texkcr : snexktpoHHbIit // JIaHb | 3JIEKTPOHHO-
oubnmuoreuynas cucrema. — URL: https://e.lanbook.com/book/117248 (nmata oOparueHus:
13.03.2020). — PexkuM nocryna: u3 kopriopatusaoii cetu TITV.

4. Canpraukos, B. JI. MeTonbl KOHTPOJISL M aHAJIN3a BELIECTB. PEHTICHOrpaduecKue MeTObI
aHanmu3a : yuebHoe mocodue / B. JI. CanpHukoB. — Mocksa : MUCHC, 2014. — 55 ¢. —
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Texct : »nexrtponnbsi // Jlamp : »nexTpoHHO-OMONHMOTeuHast cucrema. — URL:
https://e.lanbook . com/book/117247 (mata obpamenwns: 13.03.2020). — Pexxum gocryna:

u3 kopriopatusHo cetu TIIY.

MeTtonuyeckre yKa3aHus K BBIMOJHEHUIO KYPCOBOH paboThI.

6.2. UnpopmanmoHHOE U IPOrpaMMHoOe odecrnedeHHne

pecypebl):

HNHupopmarmoHHblii  pecypc
OHONOrHYECKUX aHAJIU30B BOJbI

Internet-pecypcet (B T.4. B cpene LMS MOODLE u ap. oOpa3oBaTesibHble U OUOIHOTEUHBIE

110 MCTOAUKaAM MPOBEACHUA (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX u

http://www.rossalab.ru/services/methodics.shtm

Poccuiicknii XUMHKO-aHATUTUIECKUH TOpTA http://www.anchem.ru/literature/books/
basza nannbpIx Mo aHamu3y 00pasIoB pya U MUHEPAJIOB http://ru. kompass.com/
DnexktponHHbIH pecypc https://stud.Ims. tpu.ru/course/edit. php?1d=260

HNudpopmarmonusie pecypcsl MHCTHTYTa MpoOiieM MOHUTOPHHTA OKPYIKAIOLIEH cpebl
https://www.rpatyphoon ru/activities/ecomonitoring/rgm.php

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

IIpodeccnonanbHple 0a3bl AaHHBIX M WH(POPMALIMOHHO-CIIPABOYHBIE CHUCTEMbI IOCTYITHBI IO
cebuike: https://www 1ib . tpu.ru/html/irs-and-pdb.

JlnueH3noHHOE mporpaMmMHoe obecriedeHne (B cooTBeTcTBUU C IlepeuHeM JIMIIEH3HOHHOTO
nporpammHoro odecnieuenus TIIY):

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. Ocolblie TpeOGOBaHHS K MATEPHAJILHO-TEXHHYECKOMY 00ecre4eHHI0 TUCIHIIHHBI

B yueOGHOM npoliecce UCIOJIBb3YeTCs Clenyrolinee 000pyaoBaHUE:

Ne

HaumeHnoBanue
CrneHAJbLHBIX MOMeEIeHHH

HaumenoBanue o0opyaoBaHust

Ayautopusi A1 IPOBEASHUS
y4eOHBIX 3aHATHUN BCEX
TUIIOB, KyPCOBOTO
MPOCKTUPOBAHMS,
KOHCYJIBTALINH, TEKYIIEro
KOHTPOJISL U IPOMEXKYTOUHON
aTTecTaluu

634028, Tomckast 00J1acTh, T.
Tomck, JIeHnHa NpOCIeKT, 2,
cTpoeH.S, 432

Komnetorep - 1 wit.; Ilpoexrop - 1 wt. Kommnekr
yueOHol MeOenn Ha 48 moCcaoYHbIX MECT; TOCKa
MarHUTHO-MeJIOBasi — | WIT., akycTu4eckas cuctema — 1
IIT.

Aynuropus At IPOBEICHUS
y4eOHBIX 3aHATHUH BCEX
TUIIOB, KYPCOBOI'O
MPOEKTUPOBAHUS,
KOHCYJIbTallMi, TEKYILEro
KOHTPOJISL U IPOMEXKYTOUHON
aTTecTaluy (HayqHast
naboparopusi)

634028, Tomckast 00J1acTh, T.
Tomck, JIeHnHa NpOCHeKT, 2,

cTpoeH.S, 533

Komnstotepsl — 4 wit.; Mukpockon "I[lonam" — 1 T,
MUKpockomn Axioskop - 1 1IT.; HACTOIBHBIH
mudpakromerp D2 PHASER — 1 wt.; mia3mMeHHbIH
tenesusop "Panasonic" - 1 mwT.; ctepeomukpockorn Leica
EZ4 — 1 wir.; CxaHUpYIOMUHA 31€KTPOHHBIH MUKPOCKOT
S-3400 (AAmonHwust) ¢ cHCTEMON MUKPOAHAJIN3a B
komruiekte — 1 mr.; Kommiekt yueOHoit mebenu Ha 2
MOCaI04YHbIX MECT.
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THIIOB, KypPCOBOT'O
MIPOEKTUPOBAHMS,

KJ1acc)

cTpoeH.S, 541

3 Aynuropus At IPOBEICHUS
y4eOHBIX 3aHATUH BCEX

KOHCYJIbTallMi, TEKYILEro
KOHTPOJISL U IPOMEXKYTOUHON
aTTecTaly (KOMITBFOTEPHBIN

634028, Tomckast 0051acTh, T.
Tomck, JIeHnHa NpOCIEKT, 2,

Komnetorep - 17 wt.; IIpoextop - 1 wt.; Mukpockon
"Tlomam" - 2 it.; Mukpockon P-312 - 1 wr.; ITpubop
MBC-9 - 1 wit.; Muxkpockon P-311 - 1 mt.; Mukpockon
MBC-9 - 4 wit.; Mukpockon P-111 - 1 mt.; Mukpockon
P-213 - 1 w.; Kommekr yuebnoii mebenn Ha 12
nocano4Hbix Mect; [llkad st 1okyMeHTOB - 1 mT.;
Tymba cranmonapHas - 1 .

THIIOB, KypPCOBOT'O
MIPOEKTUPOBAHMUS,

aTTecTaluy (HayJqHast
naboparopusi)

CTpoeH.S, 437

4 Aynuropus At IPOBEICHUS
y4eOHBIX 3aHATUH BCEX

KOHCYJIBTALIUH, TEKYIIEro
KOHTPOJISL U IPOMEKYTOUHON

634028, Tomckast 00J1acTh, T.
Tomck, JIeHnHa NpOCIEKT, 2,

Komnetorep - 3 wit.; IIpoekrop - 1 wr.; Memanka
marauTHast RCT - 1 wT.; uakybatop - 1 wr,;
Crepeomukpockon Leica EZ4 D - 3 wr.; Tepmocrtar TC-
1/80 CIT1Y - 1 wt.; BanHa ynpTpo3ByKoBast - 1 .
Muxkpockon MOHOKYJIsipHbIH Mukmen-1 - 3 mr.; [kad
cywmibHbl [IIC-80-01 CITY - 1 wr.; Hlefikep-muau OS-
20 - 1 wt.; MemOpanHbIii BakyyMHbIH Hacoc HBM-1,5 -
1 wr.; XonoguneHUK papmManeBrndeckuii XP-250
"TIO3UC" - 1 wT.; XononuiabHUK (papMarieBTUIeCKi
X®-140 "POZIS" - 1 wr.; LndpoBoit Mukpockon
Coolscope II - 1 it.; Becer anexktponnsie A&D HR-200 -

I wr.; IIporpammupyemas neus I1/I11-20 ¢ komniexkTom
3UII - 2 wrt.; Cnexkrpodoromerp I19-5300 B - 1
KommiekT yueOHo# mebenu Ha 12 mocagouHbIX MECT

5 Aynuropus ans nposenenust | Kommetorep - 11 it ; Hpunarep (M@Y) - 1 mr;
yueOHBIX 3aHATHH BCEX IIpoexTop - 1 mr., Kommiekr yuebnoit mebenn Ha 12
TUIIOB, KYPCOBOI'O nocanao4Hbix Mect; [kad anst 1oKkyMeHTOB - 1 mT.;
MIPOEKTUPOBAHUS, Tymba nogkatHast - 1 wt.; Dxpan — 1 mr.; Kononku — 1
KOHCYJIbTallUi, TEKYILEro IIT.

KOHTPOJISL U IPOMEXKYTOUHON
aTTecTaluu (KOMITBEOTEPHBIN
KJ1acc)

634028, Tomckast 0051acTh, T.
Tomck, JIeHnHa NpOCHEKT, 2,
cTpoeH.S, 439

Pabouass mporpamMma coctaBiieHa Ha ocHOBe OOmel xapakTepuCTUKU OOpa30oBaTENIbHOM
nporpamMMbl 1o HampapieHmo 05.03.06 Dkojorus U NPUPOAOIIONB30BaHUE, MNPOPUIH
«I"eoaxonorus» (mpuema 2019 r., ounas popma oOydeHus).

PaspaboTuuk:

JIOMKHOCTD dUO

Jlo1ieHT OTAeNeHUsI TeOJIOTHI Ocunosa H.A.




IIporpamma omoOpena Ha 3acemanmu otgeneHus reojorun (IIporokon 3acemaHus oTAeTEHUS
reosiorun Ne 12 ot 24.06.2019).

3aBenyromuii kapeapoi-pyKOBOAUTENb OTSICHHUS IeOJIOTHU Ha TpaBax Kadenpsl,
I.T-M.H., TOLEHT

/T'ycesa HB./

TToamuce



JIncr n3mMeHeHnnii pado4deii NporpaMMbl JHCIHUILIHHBI:

YuyeOHBI Conep:kanue /U3MeHeHUE O0cy:x1eHo Ha
rog 3aceganuu OI' ULLITIP
(mpoToK0.I)
2020721 1. OO6HOBIIEHO TTPOrPaMMHOE OOECIICUCHHE. [IpoTokon 3acenanust
yueOHplii | 2. OOHOBIEH nepeyeHb MpopheCcCHOHATBHBIX 0a3 OI' Ne21 or
rox JIAHHBIX U UH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM 29.06.2020 1.
3. OOHOBIIEHO COJIEpKAHUE PA3/CIIOB TUCIUTLITUHBI
4. OOHOBIJIEH CITUCOK JINTEPATYPHI, B TOM YHUCIIE
ccpuiok ObC
2021/22 1. O6HOBIEHO MPOrPaMMHOE O0ECTICUeHUE. [IpoTokon 3acenanus
yueOHbI1 | 2. OOHOBJEH nepedeHb NpodeccuoHaNbHBIX 0a3 OI' Ne 32 ot
roa JAHHBIX U UH()OPMAIIIOHHO-CIIPABOYHBIX CUCTEM 31.08.2021 r.
3. OGHOBJIEHO COAEPIKAHKE PA3/ICTOB AUCITUIUINHBI
4. OOHOBJIECH CIHMCOK JINTEPATYpPhl, B TOM YHCIIE
ccputok ObC
2022/23 1. OGHOBJIEHO MPOTPAMMHOE 0OECTICUCHHUE. [IpoTokon 3acenanus
y4eOHblil | 2. OOHOBIEH NepedeHb NpodeccroHaNbHbIX 0a3 OI' Ne 40 ot
roj JAHHBIX U UH()OPMALIMOHHO-CIIPABOYHBIX CHCTEM 24.06.2022 1.

3. OGHOBIIEHO COJIepKAHNE PA3/IeNIOB TUCIIMIUTUHBI
4. OGHOBJIEH CIHCOK JIUTEPATYpPhl, B TOM YHCIIE
ccpliok ObC




