«COTJIACOBAHO» & ”B"F; PIIIAIO»
JlupeKkTOop-AENAPTAMEHTA TEXHHYECKOI0 7 Marper 'qp PI"ITHa IIXB

cuonanbuoifp\\t)ﬁpaaonaﬂnﬂ L1 TIeHTp
CBEI "MHBO PK
Y1) (H- 7. - Abnpacunos b. C.
hu%—“"—"" MyxmiﬁeTOBA I wf» //zam Y 2025r.

Cnenudukanus Tecra
no mucuumanie «O0man YKoJI0rua»
s OueHKH 3HAHUI 1eJaroros

1. Lean: Pa3paboTka TecToBbIX 3amanmii Ans OLeHKH 3HAHWI MMEJaroroB B XOJ€ aTTECTalHH
[e1aroroB, 3aHUMAIOIIKX JODKHOCTH B OpraHu3aluax 00pa3oBaHus, pealn3yoimux 00pa3oBaTeIbHEIe
IpOrpaMMBbl TEXHUYECKOTO U IpodeCCHOHATBHOTO0, MOCIECPETHET0 00pa3oBaHus.

2. 3agaga: OnpenenuTh COOTBETCTBHE  YPOBHS 3HAHWM IeJaroroB Kpalu(HKallHOHHBIM
TpeboBaHHAM

3. Copepxkanme: TecT nmo mucuummHe «O0mas 3xoa0rua» Ui aTTecTallud IIEJaroros Io
cnenuanpHocTd «05220100 - DKosorHst M NPHPOJAOOXPAHHASA [AEATENBHOCTL (N0 BHAAM)» JUIA
kBamuduranuii «3W05220101 - JlabopanTt-3K010r», «4505220102 - Texnuk 0co060 0XpaHAEeMbIX
NpPHPOAHBLIX TeppPUTOpHIY, crenuanbHocTH « 05220200 - Oxpana ®  pauHOHAJIBHOE
HCMO/Ib30BAHHE NMPHPOIHBIX pecypcoB (Mo oTpacasm)» Ui keanubukamui «3W05220201 -
JlabopaHT XMMHKO-0AKTEPHOJIOTHYECKOro aHaau3a», «4505220202 - Texnuk mo oxpaHe H
HCIO0JIE30BAHMIO HeAp», «4505220203 - TexHHK-TEXHOI0M.

Ne Tema Ne IlogTema
01 | Dxonorus, xak 01 | Hayka skos10rus €€ CTpyKTypa H OCHOBHBIE 3a/1aui
HayKa
02 | Opranusm, Kaxk 02 | YpoeHu opranu3aniy OHOJIOTMYECKHX CHCTEM
KUBas I1EJIOCTHAs OpraHusM, 1 POUCXOISINUE B HEM MeTaboIMYecKie MPOLEeCCH
cucTeMa CucTeMbl OpraHu3MoB 4 OuoTa 3eMiu
03 | BzaumopeiicTBue 03 | Cpena oOuTaHus M SKOTOrHYecKHe GaKTOPEI
OpraHu3Ma U Cpe/ibl AnanTauus opranusma
3HaueHne PU3HIECKHX U XMMHYECKHX (DAKTOPOB Cpe/ibl B KH3HH
OpraHU3MOB
Inaduyeckue GakTopsl
04 | Tlonynsius 04 | Ilonynauus, ee KOTHYECTBECHHBIC TOKA3aTEIN

I[I/IHaMI/I‘-IeCKHC MMoKa3aTeII| IMOMYyIIAIHH
HpOHOH}I{HTeHBHOCTB JKHU3HH U CTPATCTHH BBIXKHBAHUA

05 | buotuyeckue 05 | BunoBas u mpocTpaHCTBEHHAs CTPYKTypa OHoIleHO3a
coo01ecTra. Dxonorudeckas HUIIA ¥ MEXBUI0Bas KOHKYPEHLIHS
BiaumoeiicTBHs OpraHu3MoB B OHOIIEHO3E
06 | Dxonoruyeckue 06 | 'oMeocTa3 3KOCHCTEMBI
CUCTEMBI DHepreTHYecKHe MOTOKH B 3KOCHCTEME

DKONOrv4ecKue NHUpPaMUIbI

DKONOTMYECKUE CYKIECCHH

Bronoruyeckas MpoAyKTHBHOCTb 9KOCHCTEM

07 | buocdepa — 07 | buocdepa, kak oaHa U3 reochep 3emiin

riobanpHas KpyroBoport BEIECTB B IPUPOJIE

skocuctema 3emsn | 08 | Buoreoxumuyeckne NUKIILI M QYHKIHMs )KHBOTO BEIIECTBA B
buocdepe




08 | IIpubope! 1 09 | O630p OCHOBHBIX METOJI0B KOHTPOJIS COCTOSIHUS IIPUPOIHON Cpelbl
0bopynoBaHus is Bocnpou3sBoauMOCTh U BEPHOCTD PE3YJIBTATOB H3MEPEHU I

aHaJIM3a COCTOSIHUSA Mertponoruyeckoe obecneuerne npubopos

IIPUPOIHOH cpeibl

10 | Metozs! 1 annapatypa aJis J1abopaTopHOro aHainMusa npod
[Tpubopbl aTOMHO-CIIEKTPOMETPUYECKUX METOIOB aHAJIM3a
ObopynoBanue a1 or6opa npob. Metoauka orbopa npob BobI,
MIOYBEI, BO3yXa

09 | Ananus 11 | MeTtoas! 1 annapaTypa A/ aBTOMaTHYECKOT0 ra30BOro aHajii3a
aTMoc(epHOro 12 | ®u3MKO-XUMHUYECKHE METOIbI aHaIu3a npod
BO3/]yXa, 10YB, BOJIBI H BO3yXa
NPUPOJHBIX U HcTounuky 3arps3HeHNs 104YB, OCHOBHBIE 3arPA3HAIOIINE BEIIECTBA
CTOYHBIX BOJL OcHOBHBIC METO/Ib! aHAIH3A [I0YB

10 | PaguoakTuBHbBIE 13 | ®usudeckas Npupoaa HOHUBHPYIOLIUX U3IYUEHHUH U UX
3arpsI3HEHMS. B3aUMOJIEHCTBHE C BELIECTBOM
Anamnu3 ropHbaIx Mertonp1 0OHapyKeHHs U U3MEPEHUA PaMOAKTUBHBIX M3JIy4EeHHH
NOpOJ, Pya U 3agaun aHATUTHYECKUX UCCIIEIOBAHUIl B F€0JIOTHH
MHHEpaJIoB
re0JIOTHYECKHX
00BEKTOB

KouTtekcTHbIe 3a1aHus (TeKCT, Ta6J'IHI.la, rpadmxa, CTATHCTHYCECKHE JaHHLBIC, KapTHHA U T.,[[.)

4. XapaxkTepHCTHKA COAEpP’KAHUA 3aJaHHH:

IKOJI0rHs, KAK HayKa: SKOJIOTHS U KpaTKui 0030p ee pasBUTHS; IPEAMET U 3aa49H
3KOJIOTHH;

3HaYeHHEe HKOJIOTMYECKOT0 00pa3oBaHHus.

OprannsM, Kak KHBasi LeJOCTHAA CHCTeMa: YpOBHH OMONOTMYECKOW OpraHu3alMy H
JKOJIOTUH; pa3BUTHE OpraHM3Ma KaK >XMBOH LIEJIOCTHOH CHCTEMBI; CHCTEMBI OpPraHu3MoOB U OuoTta
3eMIId.

B3aumopeiicTBHe OpraHu3Ma M CpeAbl: I[OHATHE O cpele OOMTaHUS M OSKOJOTMYECKHX
(dakropax; OCHOBHBIE IpeJCTaBJeHUs 00 ajganTauusX OPraHU3MOB; JUMHTHPYIOUIME (aKTOPHI;
3HaueHHe PU3NYECKUX M XMMHYECKUX (akTOpPOB CPEbl B XKU3HH OPraHU3MOB; 3aduueckue GakTopsl
M WX POJIb B JKH3HH PAaCTeHH# W IOYBEHHOH OMOTHI; PECypCHl XKHMBBIX CYIIECTB KaK 3KOJIOTHYECKHE
(hakTopbI. _

Iomynauusa: CcTaTUCTHYECKHME IIOKA3aTedM MNOMYISLMU; JAWHAMHUYECKHE IOKAa3aTelH
MOMYJISIIAN; IPOJOKATENEHOCTE XXKU3HH; TUHAMUKA POCTA YHCIEHHOCTH MOMYJISAINH; 3KOJIOTHYECKHE
CTpaTeruy BEDKHBAHHUA, PETYIALINAA IIJIOTHOCTH IIOIYIIAIHHA.

Buoruveckne coofmecTBa: BHJIOBas CTPYKTypa OHOLIEHO3a; NMPOCTPAHCTBEHHAS CTPYKTYpa
OHMOlEH03a; IKOJIOTHYECKas HUIIA; B3aMMOOTHOIIEHUS OPraHU3MOB B OHOIIEHO3¢E.

IKOJIOrHYecKHe CHCTeMBbI: KOHLENIMS 3KOCHCTEMBI; NPOAYLMPOBAHHME M Pa3jOKEHHE B
NpUPOJE; TOMEOCTa3 JKOCHCTEMBI; DSHEpPrus OKOCUCTEMBI; OHOJIOrMyeckas NpPOLYKTHBHOCTh
9KOCHCTEM; THHAMHKA 3KOCHCTEMBI.

Buocdepa — rnodanbpHas IkocucTeMa 3emun: 6uocdepa kak onHa U3 060n04Yex 3eMiH;
COCTaB M rPaHULIbI OMocGephl; KpYyTOBOPOT BEIIECTB B IPUpPOAE; OMOreoXuMUYecKre UKIIbl Hanboee
’KM3HEHHO Ba)KHBIX OMOTeHHBIX BEIECTB.

IIpu6opsl 1 060pyXOBaAHHA AJIS AHAJIM3A COCTOSTHHUSA NPUPOIHOIH cpeabl: 3HaHUE OCHOBHBIX
METOJ/I0B KOHTPOJIS PasNHYHBIX PUPOIHBIX CpeJl U NPUMEHseMble HOPMATUBBI H KPUTEPHH COCTOSHHS
IIPUPONHOM Cpenbl; YyBCTBUTEIBHOCTH W NpUAETbl OOHapy)XKEHHs 3arps3HSIOIINX BEIECTB,
130UpaTeNnbHOCTh METOJa aHajdM3a, BOCIPOM3BOAMMOCTL W BEPHOCTH Ppe3yNbTAaTOB H3MEPEHHH,
MeTpojoruyeckoe obecnedyenue npubOpPOB, CYHMIHOCTE (POTOMETPUYECKMX METOJOB aHaIU3a,
OCHOBHEIE 3aKOHOMEPHOCTH CBETONOIJIOMEHNs, 00IacTh NMPHMEHEHMs, TEXHHYeCKas: XapaKTepHCTHKa
1 npuHOUn aeficteus poroanexrpokanopumerpos (KOK-2, KOK-3,) u cnexrpodoromerpos (CD-26,
C®d-46), cymiHOCTh AaTOMHOCHEKTPOMETPUYECKUX METOJOB aHau3a, 001acTh IPUMEHEHHs U NIPUHIHNI



JIEHCTBUS ATOMHO3MUCCHOHHBIX W aTOMHO-a0COpOLMOHHBIX CIEKTPOGOTOMETPOB, IONYYEHHE H
00paboTka pe3ynbTaToOB CIIEKTPATbHOIO aHalN3a, CYIIHOCTh IEKTPOXMMHYECKUX METOMIOB aHallM3a,
obacTM  NpPUMEHEHHs METOJOB: BONBTAMIEPOMETPHH, IIOTEHIMOMETPHH, KYJIOHOMETDHH,
KOHIYKTOMETpUH; 001as XapakTepucTuka xpomMarorpaduyecKux METOIOB aHalau3a: Kiaccupukanms,
CYLHOCTB, OCHOBHBIE IIOHSTHS, ra3oBas M MHUJIKOCTHas Xpomarorpadus, yCTpOWCTBO M MpPHHLHUI
JNEeUCTBUS Tra30BOr0 M IKHMIKOCTHOrO XpomarorpadoB, Ha3HayeHHe, YCTPOMCTBO M OCHOBHBIE
NPHHLKIEL paboThl razoananu3atopoB. [IpuGops! 1 ycTpoiicTBa juis otbopa, NepBHYHOM 00paboTKH 1
XpaHEHUS BCEX BHIOB Mpoob.

Ananu3 atMocdepHoOro Bo3xyxa H Bo3ayxa paboueii 30Hb1: @opMa HaX0KIEHUA IPUMECEN B
BO3JyXe, BEIOOp crmocoba otbopa mpobd M CKOPOCTH aclHpaldy Ul Pa3lHyHBIX NpHMecel, BBIOOp
METO/la aHaIu3a, MOCTPOeHHe KaTuOpPOBOYHBIX TpadUKOB, ONpe/eNeHHe KOIMYECTBA BELIECTB B
npobe, pacyeT KOHIIEHTPAIlMA UCKOMOM NMPHUMECH ¢ Y4eTOM o0beMa MPOTSHYTOro Bo3ayXa M oObeMa
1poOBbl, B3ATOMN 111 aHAIH3a.

AHaaM3 NMPHPOAHBIX H cTOYHBIX Boa: llepeueHp M CBOMCTBA OCHOBHBIX 3arpA3HAIOIIUX
BEIIECTB B MPUPOIHBIX M CTOYHBIX BOJaX, CIIOCcOOH! onpeeneHus pU3NUecKHX MoKaszaTenel KayecTsa
BOJIbI, Mpolecchl M BaxHeHmme ¢akTopsl (GOPMHPOBAHUS XUMHUYECKOI'O COCTaBa IMPHPOJHBIX H
CTOYHBIX BOJ B €CTECTBEHHBIX M aHTPONOTEHHBIX YCIOBHAX, METO/IbI M3YYEHHS XMMHUYECKOI0 COCTaBa
BOJI, 00paboTKa pe3yNnbTaToOB U3MEPEHUH.

AHanu3 nouB: EcTecTBeHHBIC M AHTPONOIEHHBIE MCTOUHHKU IMOCTYNJICHMS 3arpsA3HSAOIIMX
BEIIECTB B IOYBBI, OCHOBHBIE 3arpsA3HUTENH II0YBHI, IYTH IONAJaHW] 3arps3HEHHN B IOYBY,
OCYIIECTBJIEHUE KOHTPOJIS 3a COCTOSHHEM IIOYB, KOHTPOJb 3arpA3HEHMs IIOYB MECTULHUAAMHU H
MHHEPATbHBIMU yI0OPEHHAMH.

PaguoaKTHBHBIE 3arps3HeHMs H HX H3MepeHHe: PaJMOaKTUBHOCTb, HMOHHU3AINs,
paIOaKTHBHOCTh BEIECTBA, €IMHMIBI €€ M3MEPEHHs, 103a M3IYy4YEHHH, B3aUMOJICHCTBHE YACTHIL C
BEIIECTBOM, OCOOEHHOCTH HOHH3UPYIOIIETO U3IyYEeHUS IPYU NeHCTBHH Ha JXUBOH OPraHM3M.

AHAJIH3 TOPHBIX TOPOX, PYA H MHHEPAJIOB Te0JIOTHYeCKHX O00bEeKTOB: CHUCTEMA
reorpa@HUECKuX ¥ reoJIOTHYECKUX HAayK, U3YyHaIOIUX OKPYXAIOIIYI0 Cpely; NpobJieMbl 3KOJIOTHH B
HayKax O I0YBax, reoJIoruy U reorpaduu; HayKH 3aHUMaroIIMecs U3y4eHHeM TeXHOChepHI.

5. @opma TecTOBBIX 3aJaHHI:

50 TecTOBBIX 33JaHUH 3aKPHITOH GOpPMEI ¢ BEHIDOPOM OJHOTO IPABUIBHOIO OTBETA.

TecT cocTOUT U3 ABYX 0JIOKOB:

Brox (B1) - 40 3amanuii ¢ BEIOOpOM 0JHOTO IIpaBUILHOTO oTBeTa (1/4);

biok (b2) - 10 3aganuii (¢ BBIOOPOM OZHOIO NMPaBUJILHOIO OTBETA) HA Ba KOHTEKCTA.

B TecT BKIIIOYEHBI MaTepHalIbl OCHOBHBIX pa3ielnoB.

6. TpyaHocTh TecTOBBIX 3aAaHHII B OJTHOM BAPHAHTE TeCTa:

TecT cocTonT U3 3-X ypoBHeii TpyAHOCTH:

0a30BbIi ypoBeHEb (A) — 25 %;

cpenuuii ypoeHs (B) — 50 %;

BeICOKMH ypoBeHb (C) — 25 %.

Ba30Bblil ypoBeHBb TPYJAHOCTH XapaKTepU3yeT BOCIIPOM3BEICHNE IPOCTHIX 3HAHUI 1 HABBIKOB,
II03BOJISET TMPOBECTH OLEHKA MHHHMAJIBHOIO YPOBHS MOJTOTOBIEHHOCTH OOydaromerocs,
BBIMOJIHEHHE MPOCTHIX JCHCTBHI C IIOMOINBIO ONpENeIEHHBIX YKa3aHWH, HMCIIOJIB30BAHUE IPOCTHIX
apryMeHTOB M €CTECTBEHHOHAYYHBIX TIOHATHIA.

CpeaHuii ypoBeHb TPYIHOCTH XapaKTepHU3yeT IpPaBUIbHOE BOCIPOM3BEIACHHE OCHOBHBIX
3HAHUH M HaBBIKOB, pPacllO3HABaHHE NPOCTHIX MOJENEl B HOBBIX CUTyalMsX, YMEHUE aHAJIM3HPOBATh,
cpaBHMBaTh, 0000mAaTe M CHUCTEMATH3MPOBATh HaHHBIE, HCIIOJNB30BAaTh apPryMeHTH, 0000maTh
HHGOPMAIHIO H (POPMYIHPOBATE BEIBOIEL

BbicoKHil YypoBeHb TPYIHOCTH XapaKTepHU3yeT BOCIPOU3BEIeHHE 0OJee CIIOKHBIX 3HaHHH K
HaBLIKOB, paclio3HaBaHME Oojiee CIOXKHBIX MOJENEH 3aJaHuii, MHTErpUpOBaHWE 3HAHWH, YMEHHH H
HaBBIKOB, AaHATM3 CIOXHOH MHGOpPMAIMKM WIM NAHHBIX, IPOBOJUTH pacCyxJeHHe, OOOCHOBEIBATH H
¢dbopMynMpoOBaTh BHIBOIBI, HAlpaBIeHO HA pa3srpaHHueHUEe (PAaKTOB M MX MOCIEACTBMHA, ONpeJeNeHune
3HAYUMOCTH IIPE/ICTaBICHHBIX (PaKTOB.

7. BpeMmsi BbINOJTHEHHS TECTOBBIX 3aJaHHH:



[TpoIOKUTENBHOCTE BBINOJIHEHHUS OJJHOTO 3a/laHus B cpe/iHeM 1-1,6 MUHYTEL

Bpewms BbinonHeHHs TecTa B 1eiaoM — 80 MUHYT.

8. Onenka:

[Tpu aTTecTauuu yYyuTHIBAETCS CyMMAapHbIH Oalul TECTUPOBAHUS.

Jnst 3amanuii ¢ BBIOOpPOM OJHOTO MPaBUIBHOIO OTBETA M3 YETHIPEX IPEMIOKEHHBIX BAPHAHTOB
npucyxaaerca 1 6amn, B ocTanpHbIX caydasx 0 6amnos.

9. Pexomenayemasi quTEpaTypa:

1. Kopobxun B.M.0061mas sxonorus. Pocros-na lony, 2004.

2. Kopobkun B.U., [lepenensckuit JI.B. Dxonorus B Bompocax u orBerax. PocroB-Ha-JloHy,
2006.

3. Epmonenxo H.JI., Cemxuna H.B., CentoBa A K., Hauaposa E.A. CoBpeMeHHBIE cpeficTBa
WU3MepeHNs U MPHOOPHI KOHTPOIIS OKpYXaroiei cpensl. YuebHoe nocobue. Acrana, 2018.

4. JyambexoB M. Ilpubopnl M cpencTBa W3MepeHUIl AN KOHTPONIS 3a COCTOSTHHMEM
okpyxaroueit cpeasl. A.: «@omuant» 2008.

5. Coxomuk I'.A., KoBaneBa T.H.OcHOBBI paii03K0NOrUH H 0€30MaCHOMN XXU3HEAEATEIBHOCTH.
Munck, 2008.

6. Bazapbaesa T.A. 'eoskonorus. Amvarel Kazak yuusepcureri, 2014.

7. Kypmaera H.M., Cmupnos JI.I". Kparkuit kypc sxosoruu. Ilensa, 2012.

8. Ilpuboper 1 MeToABI PH3MKO-XUMHUYecKoro KouTposs. M.: UBI] Munduna, 2017.

9. UpanoB A.P. ®u3NK0o-XHUMHUYECKHE METOIbI aHATH3a B 3KOJIOTHYECKOM MOHHUTOPHHTE BOJBI H
no4Bkl - 14acts. Cankr-IleTepOypr, 2019.

10. AmngpeeBa A.A., Kpaiinenko P.J. OnpeneneHue 3aBUCHMOCTH HHTEHCHBHOCTH
HOHU3UPYIOLIEro U3Iy4eHus oT paccTosgHusd. Tomck, 2009.

v
D



