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1. Ilean U MuIaHUpPYeEMBbIe Pe3y/IbTATHI 0CBOCHHUS THCIUIITHHBI

[lenbro OcBOEHUS AUCHHUIIINHBI SBISETCS POPMUPOBAHUE CAEAYIOIIUX KOMITETEHIIUI:

OIIK-3 CnocobGeH wucnons3oBaTh (uiaocockre KOHLENIMH eCTECTBO3HAHMUA U
MOHMMAaHHUE COBPEMEHHBIX OMOC(HEpHBIX MPOLECCOB JJIsi CHUCTEMHOM OIEHKM U TMPOTHO3a
pa3BuTHs chepsl NpodeccuoHaANbHOM eI TeTbHOCTH;.

OIIK-5 CnocobeH ydacTBOBaTh B CO3/IaHUM M peaU3allMKM HOBBIX TEXHOJOTHH B cdepe
npoeCcCUOHATBHON  JEATEIPHOCTH M KOHTpPOJE UX JKOJOrMYecKod Oe3omacHoCTH ¢
HCIIOJIb30BAaHUEM JKUBBIX OOBEKTOB;.

I[IK-3  CmocoGeH  OCyHIECTBIATH  pa3pabOTKy,  pealu3aluid U KOHTPOJb
OMOTEXHOJIOTMYECKHUX U MPUPOJOOXPAHHBIX MPOEKTOB.

PesynpTaTamMu OCBOCHUS TUCIMITIIMHBI SABJISIOTCS CIEAYIONINE HHINKATOPBI TOCTUKECHUS
KOMIIETECHITNH:

NOIIK-3.2 JleMOHCTpUpyeT TIOHHMaHHE (YHAAMEHTAIBHBIX MPEICTABICHUNA O
ouocdepe, Momenel W TPOTHO30B pa3BUTHS OHUOCHEPHBIX TMPOIECCOB, TEOPETHUYECCKUE U
METOA0JIOTUYECKHE OCHOBBI YKOJIOTHUECKOTO MOHUTOPUHTA

HOIIK-5.1 [ToHnmaeT TeopeTHUeCKUe MPUHIUIBI 1 COBPEMEHHBIN MPAKTUYECKUH OIBIT
UCTIOJIb30BaHUS OMOJIOTHUECKUX 00BEKTOB B chepe nMpodhecCHOoHANBHOMN NesITeIbHOCTH

NIIK-3.3 Hcnonb3yeT HOpPMATHBHBIE JOKYMEHTBHI, PETJIaMEHTHUPYIONINE O€30MacHOCTh
IPU MPOEKTUPOBAHUU U PeATU3aLMH MPUPOTOOXPAHHBIX U OMOTEXHOJIOTHYECKUX TPOILIECCOB U
Ka4yeCTBO MPOIYKIINH, IPH MPOBEACHUN COOCTBEHHBIX HCCIEA0BaHUN

2.3ana4m 0CBOCHUA JUCHHUIIMHBI

— OcBouTb anmnapaT ¥ TEPMHUHOJIOTHIO HKOJIOTHYECKON OMOre0XUMUH.

— Hayuuthcst npuUMEHSATh TOHATHHHBIA amnmapar 53KOJIOIMYecKod OHOTeOXMMHUU U
OCHOBHBIC METOJbl aHAJIN3a OMOTr€OXMMHUYECKMX IaHHBIX U PEIICHUs MPaKTHYECKHX 3ajad
npodeCcCHOHATBLHOMN 1eATEIEHOCTH.

3. MecTo JUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeIbHONH MPOrpaMmbl

JucuuminuHa otHocuTes K bioky 1 «lucuuminael (Moxynn)».
JlucruniamHa OTHOCHTCS K 4YacTH 0Opa30oBaTelbHON MporpaMMbl, (HOpMHPYEeMOit
y4aCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOp.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTALMM 0 JUCHMUILIIUHE

Tperuii cemectp, 3auer

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

JUisi yCHemHoro OCBOCHUS AUCHUIUINHBI TPEOYIOTCSI KOMIIETEHIIUH, C(OPMHUPOBAHHBIEC B
X0JIe OCBOEHUS 00pa30BaTEIbHBIX MPOrPaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.

JUisi  yCHEemHOrO0 OCBOGHMsI JUCHMIUIMHBI TpeOYIOTCS pe3ylbTaThl OOYy4YeHHS IO
cienyomuM aucuuminHam:  «CoBpeMeHHble TpobiieMbl  Ouosorum», «buopaznoobpasuey,
«OCHOBHBIE KOHIICTIIIUU U TPOOJIEMBI SKOJIOTHI.

6. SI3bIK peasu3anuu

Pycckuit

7. O0LeM IUCHUIIIHHEI

OO01mast Tpy10€MKOCTh TUCHHUTUINHBI COCTaBiseT 3 3.¢., 108 gacoB, U3 KOTOPHIX:
-JIEKIIH: 8 4.

-ceMuHap: 18 4.

O0BeM caMOoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.



8. CoaepikaHue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. JlucuumimHaa «OKONMOTrHYecKass OMOTEOXUMHS» HCTOPHS PAa3BUTHUS U MECTO B
CHUCTEME HayK.

Bxnaxg A. Jlayaswe, 0. JIuOuxa, B.B. [lokyuaeBa, ®@. Knapka, B.M. T'onpammuara,
B.1M. Bepnaackoro, b.b. IloasinoBa, A.Il. Bunorpagoa, B.B. KoBansckoro B.B.
JIoOpOBOJIBCKOTO W APYTHX HCCIAEAOBATENIed B pa3BUTHE HKOJOTHYECKOH OMOTCOXMMUHU.
leoxummdeckne kmaccuukayu XUMHAYECKUX dJeMeHToB mo B.M. Tompmmmunry, B.U.
Bepnaackomy, A.U. [lepenbmany. MakposineMeHTbl, MUKPO3JIEMEHTHI, YIAbTPOMUKPOIIEMEHTHI.
OcceHUMaNnbHble 3J€MEHThl XHUMHYECKUH COCTaB KOMIIOHEHTOB OHOC(Ephl: 36MHOH KOpHI,
ruapocdepsl, aTMochephl ¥ )KUBOTO BEIICCTBA.

Tema 2. Murpamuss XUMHYECKUX 3JIEMEHTOB B Ouocdepe, TeoXuMUUYEcKre Oapbephl U
6I/IOF€OXI/IMI/I‘IGCKI/I€ IMPOBUHIIUU.

Bunet murpamum  XMMHYECKHX JJIEMEHTOB: MEXaHMUYECKUH, (PU3MKO-XUMUYECKU,
OMOTeHHBIN, AaHTPOMOTreHHbIH. OOIIMe 3aKOHOMEPHOCTH MUTPAIMM XUMHUYECKUX 3JIEMEHTOB.
['eoxumuueckue  Oappepbl.  XapakTepucTHKa  (DU3UKO-XUMUYECKMX,  MEXaHHYECKUX,
Ouoreoxummuueckux  OapbepoB.  buoreoxmmmueckue — HpoBUHIMU.  buoreoxmummueckoe
paiionupoBanue Poccum.

Tema 3. buosormyeckass pojib XMMHYECKUX 3JIEMEHTOB. bHOreoXMMuUyYecKue SHIEMUHU.
XuMuyeckoe 3arpsizHeHue npupoiHelx cped. Ilonstus tokcnunoctn u IIJIK. VYwyactue
MHKpPOJJIEMEHTOB B TOMEOCTaTHYEeCKUX (yHKIuUsIX opranuzma. OcoOeHHOCTH MeTaboam3Ma
MHKPOIJIEMEHTOB. MUKpPO3JIEMEHTO3bl YEJIOBEKAa M KMBOTHBIX. BakHeHIme 3CCEHUHAIbHBIE
MHUKPOAIJIEMEHThl M CBSI3aHHBIE C HUMH 3a00JIeBaHMsI OPraHU3MOB: JKENe30, MeJb, IUHK,
MapraHel], XpoM, CEJICeH, MOJIUOACH, HOa, KOOAIbT. Y CIOBHO 3CCEHIIUATbHBIE MUKPOIIEMEHTHI:
MBIIIBSIK, OOp, Opom, (GTOp, JTUTHIH, HUKEIb, KPEMHHH, BaHAaaWWd. TOKCHUYHBIC 3JIEMEHTHI:
ATIOMUHUH, KaIMUAW, CBUHEII, PTYTh, OSpPHILINiA, Oapuii, BUCMYT.

9. Tekymumii KOHTPOJIb MO TUCUMUIIJIMHE

TGKYH_[Hﬁ KOHTpPOJIb IO AJUCHUIUIMHC TPOBOAUTCA IMYTEM KOHTPOJIA MOCCIIACMOCTH,
OLICHKH JTOKJIAJIOB Ha CEMUHAPCKUX 3aHATUSX, U PUKCHUpYeETCs B (hOpMe KOHTPOIBHON TOUKH HE
MEHEE OJHOI0 pa3a B CEMECTP.

OueHouHble MaTepuajabl TEKYILIEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnmene
«Hupopmanust 06 oOpazoBaTenbHOM mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinoxk nmpoBeeHNsI U KPUTEPUM OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAMHU

3ayer B TpETbEM CEMEeCTpe MPOBOAUTCS B (OpME HTOTOBOTO TECTHPOBAHUS Ha
miatdopme  https://Ims.tsu.ru/course/view.php?id=33913. HtoroBerii TecT coaepKUT 25
BOITPOCOB. HpOI[OJ'DKI/ITe.HBHOCTB BBITTIOIHEHUS 45 MHUHYT. YcnoBuem MMPOCTABJICHUA OTMCTKU
«3aYTCHO» SIBIISICTCS: OTMETKa «3aYTCHO» 3a JOKJIAJ Ha CEMHHApPCKOM 3aHSTHH. BBITOJHEHHE
HUTOTOBOT'O TECTOBOT'O 3aaHUA.

Kpurepun oneHuBanus:

Onenka Kpurepun onenkun

He 3aureno 70-100% mpaBUIIBHBIX OTBETOB HA BOIPOCHI TECTOBOT'O 3aJaHUS

3auTeHo Menee 70% npaBUIBHBIX OTBETOB Ha BOIIPOCHI TECTOBOTO 331aHUS




OHCHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUS HpOMe)KyTO‘IHOﬁ aTTeCTall pasMCIICHbI Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOM  TporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIA KypC MO JUCIUILIMHE B 3JIEKTPOHHOM yHHBepcutere iDO —
https://Ims.tsu.ru/course/view.php?id=18802
0) OrieHOUHBIE MaTepHANIbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTecTalul II0
JTUCIUIINHE.
B) [llnan ceMuHapCKuX / MPAKTHUECKUX 3aHATHUH 110 TUCIUTUIIHHE:
— XWMHYECKHH COCTaB KOMIIOHEHTOB Owocepbl: 3eMHOW KOpBI, THAPOCHEPHI,
aTMocQepsl U )KUBOTO BellecTBa (2 yaca);
— Murpanus XMuMHYECKHX 3JIEMEHTOB U T€OXUMHUUYECKHE Oaphepsl (2 yaca);
— buoreoxumuyeckue npoBuHINH (2 yaca);
— buonorudeckas poiab XUMHYECKUX 3JIEMEHTOB (6 4acoB).
— buoreoxumuyeckue suaemMun (2 yaca).
— MuKkpos71eMeHTO3bI YeTIOBEKA 1 KUBOTHBIX (4 yaca).
r) MeTtoauueckue yka3aHus 10 OpraHU3alyi CaMOCTOSTEIbHON pabOThI CTY/IEHTOB.

12. Ilepevyenn y4yeOHOM auTEepaTypsbl U pecypcos cetn UHTEepHeT

a) OCHOBHas JUTEpaTypa:

—Yenpes, 0. I'. T'eoxumus okpyxaromiei cpesl : yaebHoe mocooue ans By3os / FO. T
Uenpnes. — 2-e u3fa., ucnp. u aon. — Mocksa : U3znarensctBo FOpaiit, 2022. — 146 c. — URL:
https://urait.ru/bcode/495968

— XaxanuHna, T. . XuMus okpyxatomen cpebl . yaeoHuk ais By3oB / T. . XaxanuHa,
H. I'. Hukutuna, U. H. IleryxoB. — 3-e uzn., mepepad. u gom. — MockBa : M3garenbcTBo
FOpaiir, 2022. — 233 c. — (Bricmiee oo6pazoBanue). — URL: https://urait.ru/bcode/488615

0) JOMOIHUTENbHAS TUTEPATYpa:

— Trotuxos, C. ®. buonornyeckuii MOHUTOPUHT. MCMONb30BaHNE TUKUX KUBOTHBIX B
OMOreoXuMHUECKOM WHAMKAUMU : yueOHuk s By3oB / C. ®. TiotukoB. — MockBa
NznarensctBo KOpaiit, 2022. — 230 c. — URL: https://urait.ru/bcode/496543

— Xaxanmna, T. WM. XuMHUYECKHE OCHOBBI JKOJIOTUU : YYEOHUK ISl CPEIHETO
npodeccuonanbHoro obpaszoBanus / T. Y. Xaxanuna, H. I'. Hukutuna, . H. Ileryxos. — 3-¢
u3n., mepepab. m nmon. — MockBa : WsmarensctBo IOpaiit, 2022. — 233 c¢. — URL:
https://urait.ru/bcode/491478

B) pecypchl cetu HTEpHET:

— Odummanpasbiii caiit ®I'BYH MHcTHTYTAa reoXuMuu 1 aHaTUTHYeCKON Xxumuu uM. B.1.
Bepnanckoro PAH — http://portal.geokhi.ru/SitePages/Home.aspx

— OdunmaneHpiii caiT JlemapraMeHTa TPHUPOIHBIX PECYPCOB M OXPaHBl OKPYKArOIIEH
cpenbl Tomckoit o6mactu — https://depnature.tomsk.gov.ru/

13. Ilepeyenns HH(POPMAIIMOHHBIX TEXHOJIOT U

a) JIMIIEH3UNOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: makeT nporpamm. Brirouaer NmpuiIOKeHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO JOCTYITHBIE 00JaYHbIe TeXHOJIOTHH (SIHACKC JUCK U T.I1.).

0) H(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:
— DNEeKTPOHHBIN KaTajuor Hayunoit o6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



— DneKTpoHHas oubnuoreka (pentozutopuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC KoncynbranT ctynenrta — http://www.studentlibrary.ru/

— O6pa3oBatenbHas miaardopma FOpait — https://urait.ru/

— ObC ZNANIUM.com — https://znanium.com/

— 3BC IPRbooks — http://www.iprbookshop.ru/

— Hayunas osnektponnas Oubnmoreka eLIBRARY.RU [DnexkrtponHblii pecypc]. —
OnekTpoH. gaH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp?

14. MarepuajbHO-TeXHMYECKOEe 0OOecredyeHue

Aynutopuu Juist IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THIIA C TO0CTYNOM K ceTh VIHTepHeT.

Aynuropun Uil TIPOBENCHUSA 3aHATHM CEMHHApPCKOTO THIA, WHIMBUAYAIbHBIX H
TPYIIIOBBIX KOHCYJBTALMM, TEKYIEr0 KOHTPOJISA U IPOMEXKYTOYHOU aTTECTALMU C JOCTYIIOM K
cetu MHTEpHET.

[TomerieHust UIss CaMOCTOSITENIbHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHOW TEXHHUKOW U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanus o pazpadboTunkax

KoxonoB EBrenuii BnaaumupoBuy, kanauaaT 6M0OJIOTHYECKUX HayK, Kadeapa 30010run
MMO3BOHOYHBIX U 3K0JIoruu buosiornyeckoro nuncruryra TI'Y, goueHT.



