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Mporpammy ovcumnnuHbl paspabotan(a)(n) aoueHT, K.H. HukutuH O.B. kadbeapa npuknanHoi
aKonoruum otaeneHme akonorum , olnova@mail.ru ; Slkosnesa A.B. ; 3amectutenb gmpektopa no
obpaszoBartenbHoin aestensHocTn Skosnesa O.. Oupektopat VIHCTUTYT aKonorum u
npupogononb3osaHus , Olga.Yakovleva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

hopMMpoBaHME Y CTYAEHTOB NPELACTABNEHMIA O KOHLENUMSX, NPUHUMNAX opraHM3aunm n
PYHKLIMOHMPOBAHWUSI COBPEMEHHBIX CUCTEM MOHUTOPUHIa Kak KOMMIEKCHbBIX MHOPOPMAaLMOHHBIX
CUCTEM, 3aTparmBatoLLMX BCE CNOXHbIE B3aMOCBSI3M 1 BCE KOMMOHEHTLI OKPY>XatowWel cpeabl;

- O3HaKoOMJieHne C MeTogaMm OLEHKN COCTOAHNA NPUPOLOHbIX N aHTPOMOreHHOo MOJJ,VICDI/ILI,I/IpOBaHHbIX
39KOCUCTEM, METOOAMU OLIEHKN N NPOrHo3a ypOBHeVI 3arpsaA3HeHns KOMNOHEHTOB I'IpVIpOJJ,HOVI cpenbl,

- NMONyYeHNe HaBblKOB OLIEHKM COCTOSIHUS PACTUTENbHOCTU 1 XMBOTHbIX MO MOPGOMETPUYECKIM
NpU3Hakam nopaxeHus, a Takxe abnoTMyeckrx KOMMNOHEHTOB OKpYXatoLeid cpeabl N0 XUMUYECKUM,
PU3MKO-XMMUYECKMM U BUONOTMYECKUM NOKA3ATENSIM;

- pa3BuUTUE CNOCOOHOCTM NPUMEHSTD NOMYYEHHbIE 3HAHNS A8 pa3paboTkm NporpaMM MOHUTOPUHIa
PasnNYHOro YPOBHS.

2. MecTO AMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 53.6.17 MNMpodgoeccrnoHanbHbIi" OCHOBHOWA
obpaszoBartenbHoit nporpamMmbl 022000.62 Skonornst 1 NPUPOAONONb30BaAHNE M OTHOCUTCS K 6a30BOM
(obwenpodpeccmnoHanbHoi) yactu. OcBamBaeTcs Ha 3 Kypce, 5 ceMecTp.

JvcumnnuHa 3aHMMaeT BaXHOE MECTO B CUCTEME KypPCOB, OPUEHTMPOBAHHBIX HA NPUobpeTeHne
3HaHW 1 HaBbIKOB B 06N1aCTN NPUKIAAHON 3KONOrnK.

Insi OCBOEHUSI AAaHHON ANCLMMAVHBI HEOHXOAMMbI 3HAHUS, MONYYeHHblEe 0BydyaroWwmMmncs Ha
MNagwmx Kypcax no eCTeCTBeHHOHayYHbIM AUCLMMNANHAM, B YACTHOCTU, NO Bronorumn, xumnu,
NoYBOBEAEHNI0. Ype3BbluaiHO BaXHbl TAKXE 3HAHUS, MONYYEeHHble B NMPOLIECCE N3YYEeHUS
NpodoeccuoHanbHbIX AUCLMMANH, Takmx kak Obwas akonorusi, 9Konorus pacTeHuUi, XMBOTHbIX,
MUKPOOpPraHnM3MoB, YueHune 06 atmocdepe, YueHue o rugpocgepe, MpuknanHas akonorusi.
Obyuyarowmecs [OMKHbI MMETb 06Wwme npeacTaBneHnst 0 OYHKLMOHNUPOBAHUM 3KOCUCTEM,
aHTPOMOreHHOM BO3AENCTBMM HA OKPYXatoLyto cpedy, NyTsaX U MexaHW3Max MUrpauum n
TpaHcdopMaLMy TOKCUKAHTOB, YCNOBUSIX, CMOCODCTBYIOWMX NUX aKKyMyNSILIMNA.

C Opyroi CTOPOHbI, KypC OKONOrMYECKUA MOHUTOPUHT SBASIETCSA OCHOBOW ANS U3YYEHUS Taknx
AMCUMNANH Kak MeToapbl reoXnMmnyeckoro onpoboBaHnst n aHannaa, Arposkonorm4eckuii
MOHUTOPWHT, [1pakTKyM Mo oLeHKe 3arpAa3HeHns oKpyXaroLen cpeibl pac4eTHbIMU METoAaMU,
MeToabl KONMYecTBEHHOW rnapobronorum, AMMMOHUTOPUHT, MeToapbl 6uonHamkaumm. 3HaHus,
NONy4eHHble B NPOLIECCE ero U3y4eHnsi, HeobxoAMMbl TakXe A1 MPOX0XAEHUS NPON3BOACTBEHHON
npaktuku n HAPC.

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneteHumu npuobpeTaemMon KOMMNeTeHL N
OK-1 BnaneTb KynbTypoii MblWNeHUsl, CMOCOBHOCTbIO K 0600LeHNI,
(0bLekynbTypHbIE aHanmay, BOCMPUSTUIO MHCpOPMaLMK, MOCTAHOBKE LIeNN 1
KOMMeTeHLMN) BbIGOPY MyTei ee NOCTUXEHUS;
OK-13 BnageTb OCHOBHbIMM MeToAaMmu, cnocobamum n cpeacTesamu
(OBLLEKyNbTYPHBIE NONyYyeHns, XpaHeHns, nepepaboTkn NHPopMaLMmn, UMETb
ynetyp HaBblKW PaboTbl C KOMMLIOTEPOM KaK CPELCTBOM yrnpaBneHuns

KoMMeTeHuunn) -

NHJPOopMaLInen;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 26315 5AE
Crpanuua 3 us 22. il YHI:I

S OEMALIGH



Mporpamma aucumnanHbl "Skonorndyecknii MOHUTOPUHI"; 022000.62 Skonorns 1 NPUPOLONONL30BaHMe; AOLEHT, K.H. HukutuH O.B.
Skosnesa A.B. , 3amecTuTenb ampektopa no obpasoearensHoit aeatenbHocty dkoenesa O.IM.

Lncpp komneteHLUN

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

K-2
86u.te|< NTVOHbBIE YMeTb NIOrn4yeckn BepHO, apryMeHTUpoBaHHO 1 SCHO CTPOUTb
KOMI'IeT)éHLI,IXI/FI)) YCTHYIO N MNCbMEHHYIO peyb;
OK-3 MOHMMaTb CouManbHyl0 3HA4YMMOCTb CBOE Byayuiei
(0bWeKynbTypHbIE npodpeccumn, obnanatb BbICOKON MOTUBALIMEN K BbINOMHEHNIO
KOMreTeHuunn) npogoeccnoHanbHoOm OeaTenbHOCTH;
MK-13 3HaTb TeopeTnYecKne OCHOBbI reOXMMUU N reodPU3NKN
(NPOChECCMOHanbHbIE oKpyxarolen cpenbl, BnageTb METoAaMN reoXMMUYECKNX 1
KOMNETEHLIN) reoon3nyeckmx NCCneaoBaHnii; BnanetTb Metoaamm obuero

re03KoNorM4eckoro KapTorpagoupoBaHusi.

obnapatb 6a30BbIMM 3HAHMAMM B 06NACTV GOyHAAMEHTaNbHbIX
pa3nenos onsnkun, XmmMum n Guonorumn B o6beme, He0HXo0ONMOM
LS OCBOEUS PU3NYECKMX, XMMUYECKUX 1 BUONOrMYECKNX OCHOB
MK-2 B 9KOJIOrMM 1 MPUpOoaoNoNb30BaHNK; BnaaeTb MeTtogamum

(NpodpeccmoHanbHble XIMWUYECKOro aHanunaa, a Takxe metogamu otbopa v aHanusa

KOMNeTeHuum) reoniorm4ecknx n bruonornyeckmx NPoob; MMeTb HaBbIKK
MOEHTUdMKALMN 1 ONncaHns Grnonornyeckoro pasHoobpasus,
€ro OLEHKN COBPEMEHHbIMM METOJaMMN KONTIMYECTBEHHON
06paboTkn nHopMaLmu;

MNK-5 6

(MPOCHECCHOHANbHBIE 3HaTb OCHObI Y4€eHUs O aTMoccpep_)e, 0 rmagpocdepe, o

KOMNETEHLN) 6uocpepe v naHawapToBEAEHNN;

3HaTb TEOPETUYEeCKMEe OCHOBbI 9KOIOrMYECKOro MOHUTOPWHIA,
MK-7 HOPMNPOBAHNA U CHUXEHUS 3arpsa3HeHns oKpyXatouwen cpenbl;
(npodheccunoHanbHble TEXHOrEeHHbIX CUCTEM M 3KONOrMYEeCKOoro pucka; obnagarb
KOMNeTeHLmm) CMNOCOBHOCTLIO K MCMONb30BaHNIO TEOPETUYECKMX 3HAHWI B
NpakTUYeCKONn OeATeNnbHOCTH;

BnafeTb MeTogamu NpUKnagHom aKonornm, aKonorn4eckoro
AK-9 KapTorpadonpoBaHns, 3KONOrM4eckoin akcnepTn3bl 1
MOHWUTOPWHIa; BNaaeTb Metoaamm obpaboTku, aHanm3a u

(K'g%%cgfgfxﬁ:fnb%'e CVHTE3a NoneBoi 1 NabopaTopHOI IKONOrNYECKOIA
NHbopMaunm 1 NCNonb30BaTb TEOPETUYECKME 3HAHNS Ha
NpaKkTuKe;
obnapatb CNOCOBHOCTbIO M YMEHNEM OCYLLECTBNSATb
MK-17 rocyﬂapCTBeHljbIIZ N BEOMCTBEHHbIN (I'IpOI/I3BO,EI.9TBeHHbII7I)
(NPOPECCHOHANbHbIE 3KO/OrM4ECKMiA KOHTPOMb COCTOAHMS TePPUTOPUI B 30HE
KOMMETEH M) BO3OENCTBUSA UCTOYHUKOB 3arpsa3HeHns, aHann3nposarb

COCTaB M TOKCMYHOCTb N5 OKPYXatoWein cpelbl CTOYHbIX,
NVBHEBbIX BOA, OTXO40B NMPOM3BOACTBA M NOTPebneHus

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXeH 3HaThb:

0 CUCTEeME 3KONOrM4EeCKOro MOHUTOPWHIA, €€ OCHOBHbIX MOACUCTEMAX, UX CTPYKTYpE, NMpUHUMNax
opraHusaumun n peanusaunm, OpUeHTUPOBaTLCS B CYLLECTBYIOWMX NPOrpamMmax n Metonax
reocpn3nyeckoro, GONOrM4ECKOro U aKONOrM4EeCKOro MOHUTOPWHIa, 3HaTb 0COOEHHOCTH
PYHKLIMOHMPOBAHNS 3KOCUCTEM, XapakTep NPOLECCOB NepeHoca TOKCUYECKUX BEWECTB Mo
TPOOUYECKMM LIEMNSIM U CONpeaenbHbIM CPenam; OCHOBHbIE MOKa3aTenn COCTOSIHNSA, METOAbl OLEHKM
M NPOrHO3a COCTOSIHWNS (Ka4yecTBa) OKpyXatowel cpenbl M yMETb MCMONb30BaTb MX B MPAKTUYECKOM
LEesTENbHOCTY;

2. DONIXEH yMeTb:
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BblGMpaTb KOHTPONMPYEMbIE MOKa3aTenu, MyHKTbl U METOAbI MOHUTOPUHra, paspabaTbiBaTbh
nporpaMMbl MOHUTOPUHIa

3. OONXEH BnaneThb:

HaBblkaMW OLEHKM COCTOSIHMS (KadecTBa) abMOTUYECKMX KOMMOHEHTOB OKpYXatoLei cpebl, a
TakXe pacTUTENbHOCTU U XMBOTHbIX MO MOPGPOMETPUYECKMM NPU3HAKaM NopaxeHus; HaBblkamu
pacyeTa KOMMIEKCHbIX XapakTePUCTUK 3arpsa3HEHNS, a TakXe 9KONOrmM4ecknx NHOEeKCoB
canpobHoCTH, BUOOBOro pasHoobpasns u cxoAcTea.

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
NPUMEHSATb NONyYEHHbIE 3HAHWS, YMEHNS 1 HABbIKM B NPOGECCMOHANBHON OEATENBHOCTM

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3K3aMeH B 5 CEMECTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas pabota oueHnsaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANst Aonycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens WX TpyA0eMKOCTb TexkyLime coopMbl
N 'D'":n"(")'g;/ﬂ;”b'/ Cemectp cemecTpa (B wacax) KOHTponsi
Nekumu MpakTuyeckmellabopatopHbie
3aHATUA paﬁoTbI
Tema 1. KoHuenuus noMallHee
1. |[MOHUTOPUHra 5 1 2 0 0 3anaHve
oKpy>atolen cpenbl
Tema 2. JomalHee
["eodomamnyeckuin 3anaHuve
2. [MOHUTOPWHT: 5 2 1 0 2 YCTHbIA ONpPOC
TexHn4eckme cpencraea TecTupoBaHue
N MeToapl
JomaliHee
3apjaHue
3. ;Tenlrc?czﬁ eM OH';QOB%V;LF xa 5 2-5 6 0 4 YCTHbIN ONpocC
P y TecTupoBaHue
JomatliHee
3apaHue
Tema 4. MOHUTOPUHI o
4. I'IgBea XHOCOTHbIXOEO,EI, 5 5-8 6 0 6 YCTHbIA ONpoC
P TecTupoBaHue
. THbI on
5 Tema 5. MOHUTOPUHT 5 8-9 3 0 5 yc onpoc
nutocaepbl U NoYBbI
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 6. MnobanbHas
CHCTEMA MOHUTOPUHIa

6. oKpyxatolen cpebl 5 10 2 0 0

(TCMOC).

Tema 7. Buonorunyeckunii

MOHWTOPWHS: 0bwune

MPVHLMMbBI U NOHSATUS

KOHTPO/NbHas
paboTta

Tema 8. TeopeTtunyeckme

OCHOBbI

8. _6|_I/IOMOHVITOpI/IHI'a. 5 12 5 0 0 YCTHbI ONpoC
0/1ePaHTHOCTb XMBbIX

OpPraHn3moB K BHELIHUM

CTpeccoBbIM (pakTopam

Tema 9. Yyer
NpoLLeCcCoB MUrpauumn n
TpaHcgopmaumn otyet
9. TOKCMKaHTOB B S I 2 0 4
nporpammax
OVOMOHNTOPMHIa

Tema 10.

1O.hﬂ0ﬂeKyﬂﬂpHO-KneTOHHb
YPOBEHb

OGVOMOHMTOpPKMHrA.

Tema 11.
OpraHn3MeHHbI
YPOBEHb
OGVOMOHNTOPWHTa.

Tema 12. oTyer
HanopraHnameHHbI i KOHTPONbHAas
12'ypOBeHb 5 17-18 3 0 4 pa6ota
OVOMOHUTOpPUHTa.
Tema . NITorosas
doopma KOHTpons

NToro 36 0 30

=0

5 |1415| 4 0 4 oTHeT

oT4yert

11. 5 16-17 3 0 4

9K3aMeH

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. KoHuenuus MOHUTOPUHra okpyXxatollen cpenbl
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

akonornyeckunii MOHUTOpUHr. Obwme NPUHUMMLI U NoHaTUA. Llenwn, 3agayn, cxema MOHUTOPUHra.
O61bekTbl HabnaeHun. Knaccudpukaums cucteM n NnoacucTeM MOHMTOpPUHra. Belbop npropunTeTos.
OpraHudaumns rocynapctseHHon cuctemol MoHntTopuHra B Poccun. OI'CHK EounHas
rocynapcTBeHHas cuctema akonormdeckoro MoHutopunra (EFC3M), uenn, 3apayn, pacnpeneneHue
NMOMHOMOYUIA.

Tema 2. N'eohn3anyeckun MOHUTOPUHI: TEXHUYECKUE cpencTsa U metoabl
JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

KETPOHHBH
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TexHuyeckue cpeacTsa v METoAbl MOHUTOPUHra. KOHTaKTHbIE 1 GECKOHTaKTHbIE N3MEPEHMSI.
MeToabl aHanu3a 3arps3HeHnst 06 EKTOB OKpyXKatolel cpenbl. ABTOMaTU3NPOBaHHbIE CUCTEMBI
KOHTPONS okpyXatouwwen cpegpl. JuctaHunMoHHble MeToAbl Nony4yeHus nHgopmaumm. Metoabl
06paboTky Nony4YeHHOR NHpopMaLUn: cTaTucTnieckme, rpaduyeckme, kaptorpagmyeckue.

naboparopHas pabora (2 4aca(oB)):

3HaKOMCTBO C MeToaMu onpeneneHns 3arpsa3HSIoWmMX BEWeCTB 1 nokasaTenein 3arpsasHeHns
06 bEeKTOB OKpyXatolel cpelbl.

Tema 3. MoHUTOPUHI aTMOCCPepHOro Bo3ayxa
JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

MoHuTOPUHI aTtMOoCcdrepHOro Bodayxa. VICTOYHMKN 3arpa3HeHns aTMOCEPHOro BO3ay-Xa.
3arpsasHsowme BelwecTsa U nokasarenu kadyectsa. HopmmposaHve ka4yectsa aTMOCEepHOro
Bo3ayxa. KoMnnekcHble nokasaTenu 3arpsa3HeHns: napameTp pOHOBOro 3arps3HeHuns, MUHOEKCbI
3arps3HeHus atmocdpepsbl, nokasarens MNuHurnHa. BnnsHue aspoamHamMmyecknx gpaktopos Ha
paccevBaHue 3arpsasHuTtenein. BnuaHne meteoponorndyeckmnx oakTopoB: HanpaBneHne n CKOpoCTb
BeTpa. OnacHas CKOpOCTb BETPa A5 BbICOKUX N HUSKUX UCTOYHUKOB. TeMnepartypHas
cTpatudmkauns atMocaepsbl, MHBepcuun. Boicota cnost nepemewmeaHms. HebnaronpustHole
meTeoycnosus. [oTeHuman 3arpasHeHns atMocdepsl. BnusHue penbeda MeCTHOCTU 1 FOPOACKOM
3aCTpOIKM Ha paccemBaHme npumeceir. OpraHm3daums HabnoeHni 3a YPOBHEM 3arpsa3HeHNs
aTMocdpepbl. KOHTpOnb 3arpsa3HeHns atMmocgepbl B 30HaX BO3MOXHOIO MHTEHCUBHOTO
Bo3fenctenga. OnpeneneHve NPUOPUTETHOrO CNMCKa BELECTB, noanexatwmx KoHTponto. Nporpamma
CTaUMOHAPHbIX, MAPLWPYTHbIX N NOAdAKENbHbIX HAbNOAEHWA. [TPOrHO3 YPOBHS 3arpsi3HEHUS
aTMoccepHoro Bosayxa. Metobl onepaTMBHOrO NPOrHO3MPOBaHWSA: NPOrHO3 YPOBHS 3arps3HeHns
BO34yXxa OT OTAEeSNbHbIX NCTOYHUKOB (MporHo3 HMY), NporHo3 ypoBHS 3arps3HeHus so3ayxa no
ropoay B LenoM. Beibop npeankTopos. MNporHocTnyeckme CXembl, MPOrHOCTUYECKUE NpaBmna.
KocBeHHbI MOHUTOPUHI aTMOocepbl. MOHUTOPUHI aTtMOCIEepPHbIX BbinaaeHuin. Vix ponb B
BbISIBNEHUN NCTOYHMKOB BbIOPOCOB TSAXENbIX METANNOB B aTMOCEPY.

naboparopHas pabora (4 4aca(oB)):

CeMuHap 1 pelweHune 3agady Ha Temy: PaccenBaHmne 3arpsa3HSIoWNX BEWECTB B aTMOCAepe.
CeMuHap n peweHune 3agady Ha Temy: OpraHn3aums MOHUTOPMHIa 1 OLEHKa KadecTea
aTMOCHPEPHOro Bo3ayxa B 30HaX MHTEHCUBHOro Bo3aencTtems. MmmtaumoHHble urpbl: "AHKOC" 1
"Bo3oyx".

Tema 4. MOHUTOPUHI NOBEPXHOCTHbIX BOA,

JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):

MOHWTOPUHI NOBEPXHOCTHbIX MPECHbIX BOA. ICTOYHMKN 1 BUAbI aHTPOMOreHHOro 3arpsa3HeHNS
rmapocdepbl. Knaccudumkauunsa sarpsasHeHnia. lNokasarenn kayecTsa BO4: OpraHonenTuyeckue
CBOWCTBA BOAbl, (PU3NKO-XMMUYECKME NoKasaTenn COCTOSAHUS, nokasaTenm MakpOKOMMNOHEHTHOrO
MUHEpPanbHOro coctaea, nokasaTtenu cogepXxaHusa opraHM4yeckmx BelwecTs. PenpeseHTatmeHble 1
nMMUTUPYIOWmMe nokasarenn. HopMmposaHmne kadectsa NpupoaHbIx Bo4. [penenbHo-40nycTuMble
KOHLEHTPaUUN XMMNYECKNX BELLECTB B BOJOEMAX XO35MCTBEHHO-ObITOBOrO 1 pbibOX03AMCTBEHHOMO
Ha3HadyeHuns. MeTtoabl oLeHkM kadecTsa BoA. OueHka no uHamMBMayanbHbIM nokasarensam. Metoapl
KOMMNEKCHOW OUEeHKM KavecTBa BoA. Knaccudpumkaumm BoaHbix 06bekToB. DPopMann3oBaHHbIe
pacyeTHble nokasaTtenu kadectsa BoA. OpraHn3aumns CMCTEMbl MOHUTOPWHIA NOBEPXHOCTHbIX BOA.
MpoBeneHne pekorHoCLMPOBOYHbIX HAabNoAEHWIA: BbIOOP CTBOPOB HABNOAEHWIA, CPOKOB 1
onpenensieMbix 3arpsA3HsoWwmx BewecTs. [NpoBeaeHe cucteMaTmyeckx HabnoeHui.
CraumoHapHble nccneposaxus Ha cetn TCH. HabniogeHuns no nporpamMme cneunann3npoBaHHo
ceTun NyHKTOB HabnooeHns. ObpaboTtka peadynbTatoB HabnoaeHuin. OnepaTneBHoe
NPOrHO3npoBaHne 3arpsa3HEHHOCTN pek. CpaBHEHNE CTEMEHN 3arpsa3HEHHOCTU pek. AHanms
pe3ynbTaTtoB HAbNMOAEHWNIA MO NPOorpamMMe CneLmanm3mpoBaHHon cetn. MOHUTOPUHT MOPEW 1
okeaHa. OCHOBHbIE UCTOYHUKK 3arpsa3HeHns MyupoBoro okeaHa. 3arpsasHsaiowme BelwecTsa n nx
BNNSHME Ha MOpCKMe aKocucTemsbl. Lienn n 3agadm MmoHntopuHra Muposoro okeaHa. Coctaenstouwme
KOMMNEKCHOro aKONOrM4eckoro MOHUTOPUHra okeaHa: qoU3NYeCcKnin, reOXMMNYeCKnin n
6ronornyecknii MOHMTOPUHI. Beperosbie 1 CynoBble CTaHUMKN HabnoaeHWIA. VIX kaTeropvpoBaHume.
MporpamMma HabnoeHnn 3a Ka4eCTBOM MOPCKMX BOL, NEPUOLANYHOCTb HAabnaeHwit. MNporHos
cocTosiHns MnpoBoro okeaHa.

naboparopHasi pabora (6 4aca(oB)):
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CeMuHap 1 pelweHue 3agad Ha Temy: [lokasaTtenn MakpOKOMMOHEHTHOIO MUHEpPanbHOro cocTaea
BoA. CeMuHap v pelweHune 3anady Ha Temy:lNokasaTenn cogepXaHus opraHM4ecknx BeLwecTs.
CeMuHap v peweHune 3aaad Ha Temy: OpraHnsaumst MOHUTOPUHIa Ha BOAHbIX 06beTax U oueHka
kayecTBa Bog VIMntaumoHHas obyyatowas nrpa "Peka".

Tema 5. MoHUTOPUHI nuTOoCdbepbl U NOYBbI
NeKLuMoHHoe 3aHsiTne (3 yaca(os)):

"ocynapCTBEHHbIA MOHUTOPWUHI FE0NOrM4yeckoi cpeapl: uenb 1 3agadn. O6bekTHbIN, NoKanbHbIN,
PErMoHanbHbIA 1 oeaepanbHbIA YPOBHN OpraHm3aumnm n 0606weHns nHgpopmauun. MprHumnol
opraHu3aummn rmagporeonormyeckoro MOHNTopuHra. HabniogarenbHble CKBaXUHbI U MONIUTOHbI.
OnopHas ceTb HabnoaeHWiA: 3a8a4m, obcneayemble rMAPOreonornyeckme 06bekTbI,
NepMOLMNYHOCTb M NpOorpaMMa rmaporeoAMHaMmnyYeckmx 1 rmaporeoXnMmnyYeckmx HabnogeHui.
CneuvanuanpoBaHHas ceTb HabnoAeHUIA: OCHOBHblE 3a4a4n. OO BbEKTHbIV N TEPPUTOPUANBHBIN
MOHMTOPUHT. OCOBEHHOCTUN rMAPOreonorMyeckoro MOHUTOPMHIa Ha yyacTkax Bogo3abopos.
MpocTpaHCTBEHHAs CTPYKTypa PacmonoXeHUs HabntonatenbHbIX CKBAXMH, PEXUM HAbNoAeHNIA.
OcobeHHOCTN 06paboTky pesdynbTaToB rMAPOreoiorM4eckoro MOHUTOPMHra. MOHUTOPUHT 3eMEnNDb,
noys, pactutenbHocTn. CoaepxaHve MoHMTOpUHra 3emenb. HabnoneHns 3a nedpnsaumeri noys,
OBPaxHOI 3po3nei, oerpagaume nacToul, N3MEHEHNAMI, BbI3BAHHbIMU OTAENbHbIMUA BUAAMM
nNpon3BoACTB. [104BEHHO-XMMNYECKMIA MOHUTOPUHT. [propuTeTHbIE 3arpsa3HsoWMe BelwecTsa.
Knaccbl onacHocTh. HopMypoBaHue conepXaHus 3arpsasHsowmnx BewecTs B Noysax.
KoHTponupyemblie nokasaTtenu COCTOSHUS NOYB NPU NOYBEHHO-XUMUYECKOM MOHUTOPUHTE.
KomnnekcHbI nokasaTenb 3arps3HeHms noys. Kareropuu sarpsasHeHns noys. OpraHnsauns
MOYBEHHOrO MOHUTOPWHIra Ha NOKaNbHOM U PErMOHANbHOM YPOBHSX. MeToabl 0T6opa NOYBEHHbIX
npob npu KOHTPoONe obLero 1 NOKanbHOro 3arps3HeHNs Noys. BaanmMocBa3b MECTONONOXEHMUS
KNtO4Y€eBbIX NNOWAN0K C UCTOYHUKAMMK 3arps3HeHmns noys Ha PeKorHoCLMPOBOYHOM 3Tane
obcnenosaHus. MNpuHUMN BbIBOpa KNHOYEBbIX NIOWAL0K NPY AeTanbHOM 06CneLoBaHMMN NOYB.
OcobeHHOCTN HAabnaeHNI 3a 3arpsa3HEHNEM NOYB NECTULMAAMN, TSXENBIMU METANIAMMU,
HedoTenpoaykTamu.

naboparopHas pabora (2 4aca(oB)):

CemuHap n peweHne 3agay Ha Temy: OpraHm3auust HabniooeHWA N OLleHKa Ka4ecTsa MoYyB Mpu
MOYBEHHO-XMMNYECKOM MOHUTOPUHTE.

Tema 6. Tnob6anbHasi cucteMa MOHUTOPUHra okpyxatowieun cpenbl (TCMOC).
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MnobanbHas cmctemMa MOHUTOPUHIa okpyxatouwein cpenpl (CCMOC). Lenwn, 3apayun, HanpaeneHus
nestenbHoctn. OpraHn3aums KOMNIEKCHOro hOHOBOro MOHMTOPUHra Ha 6ase GruocepHbIX
3anosefHWKOB. [1porpamMma ruapoMeTeoponornieckmx, U3NKO-XMMMYECKNX N3MEPEHNIA U
HabnooeHuin 3a coctosiHmeM BroTbl. HabnogeHns 3a dooHOBbIM 3arpsisHeHneM atmocdpepsbl (CeTb
BAINMMOH): 6a30Bble, pernoHanbHble, KOHTUHEHTaNbHbIE CTaHUUN HabnoaeHniA. MOHUTOPUHT
030HOCepbl. MOHUTOPUHI KNUMaTa 1 NapHMKoBblX ra3os. Knotcknin npotokon. MOHUTOPUHT
B6MONOrMYeckKnx pecypcoB Mopei n okeaHoB. MOHUTOPUHT TPaHCTPaHNUYHOro NepeHoca
sarpsasHaowmx sewects (EMEIN).

Tema 7. Buonornyeckum MOHUTOPUHI: OOLLME NPUHLUIBI N NOHATUSA
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MecTo 61onorm4eckoro MoHMTOpUHra B 'nobanbHoOM CMCTEME MOHUTOPWHIA OKPYXatoweii cpeabl 1
B 9KONOrn4yeckoM MoHuTopuHre. Knaccundmkaums nporpamm 6Monorn4eckoro MOHUTOPUHra.
PernoHanbHblii, HaUMOHaNbHbIN, rnobanbHbI GUOMOHUTOPUHT. [pobnembl 1 3aaaym OOHOBOMO
H6MOMOHNTOPWHTa. YPOBHN BUOMOHUTOPMHIA 1 YPOBHU OpraHn3auunm Xusoro. broxnmmnyeckuii,
rEHeTNYeCKNiA, PU3NONOTNYECKNIA, OPraHN3MEHHbIA, NONYNALUMOHHbIA YPOBHN BUOMOHUTOPUHTA.
MonyyeHune nHdopmaumm B GIOMOHUTOPUHIE, HabntoaeHNe, aKCnepuMeHT. KOHTakTHbIE U
LMNCTaHUNOHHbIE METOAbI BUOMOHMUTOPUHIra. BruonHankauus n 6uotecTnpoBaHme.

Tema 8. TeopeTuyeckme OCHOBbI 6MOMOHMTOpVIHra. TonepaHTHOCTb XMBbIX OPraHU3MoB K
BHELLUHMM CTpeccoBbIM chakTOpam

neKuMnoHHoe 3aHsiThe (2 yaca(os)):
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MoHATMSA cTpecca, TONEPaHTHOCTb XUBbIX OPraHW3MOB K BHELWHUM CTPECCOBbLIM dhakTopam.
dycTpecc n amctpecc. PrU3MONOrNYEeCcKMin ONTUMYM U 3KONOMMYECKMIA AnanasoH NpUCcyTCTBUS.
Ynpyras u nnactudeckas Harpysku Ha opraHuam. broxnummnyeckne, aHatoMmnyeckme,
ousnonornyeckne, NoBeAeH4YeCKMe MexaHnambl agantauun. buonormyeckne nepeMeHHsble.
TpeboBaHus K BbIbopy BUONHANKALUMOHHBIX NPU3HAKOB (BMONOrnYeckmx NepeMeHHbIX).
Knaccndgomkaums 6MonHANKaTOPOB U NX 3KONOrnyeckasi 3Ha4nMOCTb.

Tema 9. YueT npouLeccoB MArpauum u TpaHcopMaLMm TOKCUKaHTOB B Mporpammax
6MOMOHUTOPUHra

NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

Murpaums n TpaHcopmaums 3arps3HAIOWMX BEWECTB. DKOTOKCUKAHTbI, KCEHOONOTUKMN.
lMepcucTeHTHbIE BewecTBa. HakonneHne TOKCMKaHTOB B XUBbIX OpraHu3max. buomarHungoumkauums,
B61oKOHUEHTPUPOBaHMe. broHakonneHne (bnoakkyMynsiums), aKonorndeckas MarHmepukaums
(buoymMHoXeHune). JleTanbHblii CUHTE3. HakonneHne TOKCMKaHTOB B XXUBbIX OpraHmamax
(BuomarHmndomkaums) n nx nepegada no Tpogomyeckmm uensim. OcobeHHOCTN BO3OENCTBMS TAXENbIX
meTtannos. OToaneHHble NOCNEACTBUNS 3arpa3HEHNS OKpyXatowen cpenbl. KaHueporeHsb..
MOHUTOPWHI KaHLLEPOreHHOro, TePaToreHHOro, MyTareHHoro agoekToB. Tect nmca.

naboparopHas pabora (4 4aca(oB)):

OueHka cTabunbHOCTW Pa3BUTUS XUBbIX OPraHM3MOB MO YPOBHIO aCUMMETPUN MOPXPONOrn4Yeckmx
CTPYKTYP.

Tema 10. MonekynsipHO-KNeTO4YHbI YPOBEHb OMOMOHUTOPUHTA.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Broxummnyecknin MOHUTOPUHI TOKCUKAHTOB. BroxuMuyeckasa nHavkaums ra3oabiMOBOro ctpecca u
NPUCYTCTBMSA NONNXTOPUPOBAHHBIX yrnesonoponos. Metoabl n3yyeHns oOTOCUHTETUYECKON
aKTUBHOCTU. MOHUTOPUHT 3arps3HeHns atMocepbl ANOKCUOO0M cepbl. JncTaHuMoOHHas nHankaums
pacTuTenbHOCTU. BoceHcopbl B KOHTPOIE OKpyXatowern cpedbl. Vicnonb3osaHue
MUKPOOPraHn3MoB. PecnnpaTopHbli TECT TOKCUYHOCTM CTOYHbBIX BOA, C MOMOLLbIO OPraHn3mMoB
aKTMBHOrO nna. icnonb3oBaHne CBETAWMXCS MUKPOOPraHM3MOB B KOHTPOJIE TOKCUYHOCTM 0O bEeKTOB
okpyxatouwen cpebl (Tect-cuctema ?9kontom?). NprMeHeHne 0gHOKNETOYHbIX BOOOPOCNEN ans
KOHTPONSA COCTOAHUS MPUPOLHbBIX BOLOEMOB N OYULLEHHbBIX CTOYHbIX BOA.

naboparopHas pabora (4 4aca(oB)):

OnpepeneHve pecnvpaTopHOM akTMBHOCTM akTMBHOMO nna. OueHka TEXHONOrMyeckoro npotecca
OYMCTKM BOAbl MO COCTOSIHMIO aKTUBHOIO Mna.

Tema 11. OpraHu3MeHHbI ypOBeHb OBUOMOHUTOPUHrA.

NeKLMoHHoe 3aHsitTne (3 4aca(oB)):

Bbicwas pactutensHoCTb B BMOMOHMTOPUHIE 3arpsidaHeHUst atmocdoepbl. Mopdbonornyeckme
NpU3HaKN NOBpEeXAalero AeNCTBMS 3arpsa3HoWmX BEWeCTB. XN0opo3 U HEKPO3.
Mopdhonornyeckrne NpU3Hakm NOPaxXeHms BbICWMX PACTEHUA ONOKCUOOM Cepbl, 030HOM,
goTopuaamu, okcngamum asoTa, nepokcraumnHuTpaTtamm. buonHgukaumns sarpasHeHns atMmocoepbl
Ha OCHOBE MXOB W NUWANHUKOB. JInxeHoMHOeKaums 3arpsa3HeHns Bo3ayxa AUOKCUOO0M Cepbil.
MOHWTOPUHI BOLHOWM Cpelibl C NOMOLLbIO MHOMOKNETOYHbIX OPraHM3mMoB. buotectuposaHue ¢
MOMOLLbIO aKBAPUYMHbIX PblO, fadHWIA. BOTEXHONOrMYecknii KOHTPONb CTOYHbIX BOA, MO
nokasaTtensimM ObIXaHus 1 CepaedHON NeATENbHOCTM TeCT-00bekToB. VIHAMKAUNS COCTOSIHNS BOAHbIX
BOJOEMOB C NMOMOLLbIO BbICLIE BOOHOW PacTUTENbHOCTM.

naboparopHasi pabora (4 4aca(oB)):

BroTecTnpoBaHne Ha NHAPY30pUSX U pakoobpasHbIX.

Tema 12. HapopraHu3ameHHbI YypoBEHb 6MOMOHUTOPUHTra.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):
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Obwas xapaktepuctuka. KomnnekcHble nporpamMmbl 61UON0rM4eCKOro MOHUTOPMHIA NPUPOLHbIX
TeppuTopuin. AHann3 BO3PacTHOM M MOMIOBON CTPYKTYPbl NONYNSALUNIA,
NPOAYKLUNOHHO-AECTPYKLIMOHHbIX MPOLECCOB, CTPYKTYPbl JOMUHAHTHbIX BUOOB. HOnKaunoHHas
3Ha4YMMOCTb NnokasaTtenbHbIX B1AoB. OLeHKa CTeNeHn 3arpsa3HeHns No nokasartesbHbIM
opraHuamam. CanpobHocTtb. Cuctema KonbBmTua-MapccoHa 1 ee Mmoamgukaummn. Belumcnenne
cpenHei canpobHocTn broueHosa. Meton MaHtne-bykka. PacwupeHne cuctemsl
Konbeutua-MapccoHa. Knaccugmkaums BuaoB-mHONKATOPOB MO XapakTepy UxX NUTaHus.
Ncnonb3oBaHue B kayecTBe HBMONHANKATOPOB KPYMHbIX TakCOHOB. OLeHKka BUAOBOro pasHoobpasusi.
MHpekcbl cxoactea HaceneHms. @opmynbl Xakkapa, CepeHceHa, leHHoHa. OueHka cTeneHu
3arpsisHeHMs No nokasaTeNbHbIM OpraHM3mMam 1 No BUAOBOMY pa3Hoobpasunto. Cuctembl bekka u
buka, Byomsucca.

naboparopHas pabora (4 4aca(oB)):

OueHka 3arpsa3HeHunst Bogoema no uHaekcy canpobHoctu MaHtne n byka B Moavdpykaumm
Cnapeyeka. OueHka 3arpsisHeHusi Bogoema rno 6motndeckoMy mHoekcy Byaueucca.

4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMMIUHBI (MOLYNSA)

Buabi
Hepens | camocTosiTenbHon [TPyA0eMKOCTb
cemecTpa pabortbl (B yacax)
CTYL,EHTOB
NOBTOPEHUE
TeopeTnyeckoro
martepuana
(nekumns
+npeseHTaums +
nuTeparypa)

noaroToBka
JomallHero 1 JomaliHee
3aaHnN B 3agaHue

cucteme Moodle

NOBTOPEHUne
TEOPETMNYECKOr0
maTtepuana 0,5 TecTupoBaHue
(nekuus +
nuTeparypa)

noaroToeka
JoMallHero
3anaHus no
3anoNHEHNIO
6a3bl METOLOB U
METOONK
onpeneneHus
3arps3HSOWMX
BELLEeCTB B

CamocTosATenbHO¢
N3y4yeHne TeMbI:
"HcTpymeHTanbHble
MeToAbl
MOHUTOPUHra";
NOBTOpPEHNE
TEOPETNYECKOrO
mare

dDopMbl KOHTPONSA
camocTosiTeNIbHOW
paboTbl

N Paspen

JducumnnuHol CemecTp

1 TecTMpoBaHune
Tema 1. KoHuenuus
1. [MOHUTOPUHra 5 1
OKpy>atolien cpenpl

Tema 2.
["eodpuanyeckni
2. [MOHUTOPWHT: 5 2
TeXHUYeckune cpenctea
n MeToabl

15 JomallHee
’ 3a0aHue

\U

2 YCTHbI ONpocC
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Buabl
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYyAOEeHTOB
noaAroToBKa
JomatuHero
3afaHunsa(pelleHuns
3aga4y Ha Temy: 07 noMallHee
"PacceunsaHue ’ 3apaHve
3arpsasHSoWmNX
BELeCTB B
aTMocdoepe)
noaroToeka K
ceMunHapy Ha
Temy:
"OpraHusauus
MOHUTOPUHIa 1 YCTHbI ONpocC
oLleHKa KayecTBa
atMocepHoro
BO34yXxa B 30H

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

U

NoAroToBKa K
CeMuMHapy Ha
TEeMy

5 2-5 ['PacceuBaHnue
3arpsa3HAWmMX 1 YCTHbIA ONPOC
BELECTB B
aTmocdepe”
(nekumna+nutepatypa);
ca

NoAroToBka K
TECTUPOBAHWUIO
no pasgeny
"MOHNTOPUHI
aTMocdpepHoro
BO3Oyxa"

PeweHve 3apay
Ha Temy:
"OpraHusauus
MOHUTOPUHra n nposepka Ha
oLieHKa KkayecTsa 0,7 npakTM4eckom
aTtMocgpepHoro 3aHATUN
BO34yxa B 30HaX
NHTEH

3 Tema 3. MoHUTOPUHT
" [aTMOCpepHOro Bo3ayxa

0,6 TecTupoBaHue
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Buabi

Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

BbIMNONHEHUE
aomMauHero
3a0aHuns.
peweHne 3ana-
Ha TeMy:
"MNokasarenu
MaKpPOKOMMOHEHTHOro
MUHepanbHOro
cocC

BbINOSIHEHNE
JomatHero
3apaHuns:
peleHne 3anay nposepka Ha
Ha TeMy 0,7 NpPakTU4eCcKoMm
"Mokasatenu 3aHATUN
cofepXxaHus
OpraHn4yeckmx
BewecTs"

NOLroToBKa K
CEMVHapy Ha
TEMy:
"OpraHunsaums
MOHWTOPWHra Ha 5
BOAHbIX

Tema 4. MOHUTOPUHT obbekTax u

" [NOBEPXHOCTHBIX BOL OLleHKa KayecTBa
sBoa". C

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

0.7 JomallHee
’ 3a0aHue

YCTHbI OnpocC

noaroToBka K
ceMmHapy Ha
TeMy:
"NokasaTtenun
MaKPOKOMMOHEHTHOrO
MUHEepanbHOro
cocTtasa Bon"
(camoctogTen

NOAroToBKa K
TECTUPOBAHWUIO
no pasneny
"MoHUTOPUHT
MOBEPXHOCTHbIX
Bog"

noaroToBka K
YCTHOMY Onpocy
Ha TeMmy :
"MokazaTtenu
copepxaHus
opraHnyeckumx
BeulecTs"”
(camocTosTENBHOE

5 Tema 5. MOHUTOPUHT NoAroToBKa K
" |InuTocdbepbl 1 NOYBHI YCTHOMY Orpocy

YCTHbI ONpOC

0,6 TecTupoBaHue

6nuu-onpoc Ha
1 NpakTn4yeckom
3aHATUN

2 YCTHbI OnNpocC

KETPOHHBH
B_EPCHTET
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Buabl
N Paanen Cemecrp| Heaens | camoctosTensHoit [TpyAoemMkocTs g‘:ﬂ%’:‘;;‘;‘::;gﬁgz
AncumnnuHbl ceMecTpa pab6oTbl (B yacax) 260ThI
CTYAEHTOB P
Tema 6.
ema 6. (nobanbHas NOLrOTOBKA K
6. [cMcTEMa MOHMTOPMHIa 5 10 |[koHTPONBHOI 4 KOHTpONbHas
" |oKpyxatoulen cpeapl a6oTe pabota
(TCMOC). P
Tema 7. buonornyeckui
MOHMWTOPWHT: 0bwwwne NMOAroToBKa K o
7.
NPUHLMMBI N NOHATUS 5 1 YCTHOMY Onpocy 4 yCTHBI Onpoc
Tema 8. Teopetunyeckme noAarotoska
OCHOBBbI [oMallHero 1 nomauwHee
8 OVOMOHNTOPWHTa. 5 {p [3@Banus B 3agaHue
" |TonepaHTHOCTb XUBbIX cucteme Moodle
OpraHn3mMoB K BHEWHNM MOAroToBKa K .
CTPeccoBbIM hakTopam YCTHOMY OMpOCY 1 YCTHbI onpoc
noAaroToBka
[oMallHero
3a0aHng B
Tema 9. Yuer cucteme Moodle
NpPOLECCOB MArpaLmm n Ha Temy: 15 nomaluHee
9 TpaHcopmaunm 5 13 "MeTtonpl ’ 3ajaHue
" [TOKCMKaHTOB B TOKCMKOMETPUn B
nporpammax OVOMOHUTOPWHTE.
OVOMOHNTOPUHIa Pacue
MOAroToBKa K
oTuerty 0,5 oT4yer
noAroToBKa K
oTuerty 1 oT4yer
MOAroToBKa K
Tema 10 NPakTU4YeCcKnM
MonekynsipHO-KNeTo4HbIf pabotam
10. ypOBeHyb P S 14-15 |"BuoTtecTuposaHue nposepka Ha
61OMOHUTOPHHTA. Ha UHpy3opmax” 3 NPaKTU4eCKoM
n 3aHATUN
"BuoTtectnposaHue
Ha
pakoobpasHbix
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB
noarotoBka K
oT4yeTty

noaroToska K
NpakTN4YeCcKom
pabote "OueHka
3arpssHeHuns
Tema 11. BOJOEMa Mo
1. OpraHu3MeHHbIi 5 16-17 6roTnyeckomy
YPOBEHb NHOEKCY
BGVOMOHNTOPWHra. Byaueucca"

CaMOCTOATENbHbI|
pasbop TeMmbl
"MeTtoapl
donTomHaMKaLmnn
Ha3eMHbIX
aKocucTem"

noaroToska K
KOHTPO/bHOW 2
pabote

noarotoBka K

Tema 12. oT4eTy

12 HanopraHn3MeHHbI 5 17.18 noaroToeka K
‘ypoBeHb I'IpaKTI/IH"eCKOI/I
GUOMOHUTOPYHTA. pabote "OueHka
3arpsa3HeHns
BOJoOEMa Mo
NHIOEKCY
canpobHocTn
MMNaHTne n byka B

NTtoro 48

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

0,5 oTyer

nposepka Ha
2 NpakTN4eckom
3aHATUN

-

1,5 YCTHbIA OnNpocC

KOHTpONbHas
paboTa

0,5 oTyer

nposepka Ha
1,5 NpakTN4YeCcKom
3aHATUM

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

B npouecce nay4yeHns gucumninHbl UICNOMb3yTCA Kak TPaAUUNOHHbIE (NeKuus, NpakTuyeckoe
3aHaTMe, ceMmHap, nabopartopHas paboTta), Tak U akT1BHbIE (POPMbI NMPOBEAEHMNS 3aHATUIA. Jlekumn
COMPOBOXOAKOTCS KOMMbIOTEPHbLIMU NPE3eHTaUNAaMM, Ha NPaKTUYECKNX 3aHATUSAX PeLlaloTCs
NPaKTMKOOPUEHTNPOBAHHbIE 3aa4u. B kypce ncnonbaytoTcs UMUTALMOHHBIE 0ByYatowme
nporpammbl "AHKOC", "Bo3ayx", "Boaa". llabopaTtopHble 3aHATMS BK/IHOYAIOT SNEMEHTDI
nccnenoBaTenbckoi paboThbi.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. KoHuenuuss MOHUTOPUHra okpyxatollen cpenbl
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

3anaHune 3akni4yaeTcs B pacCMOTPEHNM CaNTOB OPraHM3aLmi, 3aHUMAIOLWNXCS MOHUTOPUHIOM
3arpsa3HeHns oKpyxaroluein cpeibl UM MOHUTOPVHIOM MPUPOLHbIX PECYPCOB ANs (POPMUPOBAHMSA
npencTasneHnin o pacnpeneneHnn yHKUnn MoHuTopuHra B cucteme 'CH.

TecTnpoeaHune , npmMMepHblie BOMpOChl:
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[MprMepbl TECTOBBLIX BONPOCOB Mo Teme: 1.0TMeTbTe HanpaBneHNs MOHUTOPUHTa, UMeoWwme
HauBbICLWMA NpuopuTeT BoibepnTe 0AMH UNN HECKONBKO OTBETOB: a. MOHUTOPUWHF MOYB B 30HE
BO3OeNCTBNSA aBTomaructpanen b. MoHUTOpuHr atMmocdoepHOro so3ayxa B ropogax ¢. MoHUTopuHr
necHblx akocuctem d. MOHUTOPUHI NPECHOBOOHbIX BOOOEMOB €. MOHUTOPUHT OKeaHa 2. K kakoi 13
CUCTEM MOHUTOPWHTa, BblAENEHHOW N0 TEPPUTOPUANbHOMY NPUHUMMY Knaccududpokaumm, cnegyet
OTHECTN MOHUTOPUHI KyiibblweBCKOro BOAOXPaHMMLWa B 30HE BO34ENCTBUSI FOPOACKMX O4YNCTHBIX
coopyxeHuin r.KazaHn? BctaBbTe 04HO CNOBO (NpunaraTenbHOE) B UMEHUTENbHOM Naaexe.
3.BaxHewnii npuHUMN 9KONOrM4eckoro MOHUTOpUHra Belbepute oanH OTBET: a. EANHCTBO CPELCTB
N METOLOB HabntoaeHUs b. cUCTEMaTUYHOCTb U PErYNSIPHOCTb HABNIOAEHWIA C. 04HOBPEMEHHAs!
permcTpaumst nokasarene, OTHOCSILUXCS B oakTopy BO3AENCTBUS U K BUONOrM4eCcKOMy OTKINKY

Tema 2. N'eohn3anyeckun MOHUTOPUHI: TEXHUYECKUE cpencTsa U metoabl
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

3afaHuve 3aK/lyaeTcs B CAMOCTOSATENIbHOM U3YYEeHUM METOL0B U METOAUK OonpeaeneHns
3arpA3HSOWMX BeWwecTs 1 3anonHeHnn 6asbl MeTonoB 1 meToamk B Moodle.

TeCcTMpoBaHue , MPUMepPHbIE BOMPOCHI:

Mpumepbl TECTOBbLIX BONPOCOB Mo Teme: 1.Kakne 13 npuBeaeHHbIX HUXE ANCTAHLMOHHbBIX METOA0B
cnenyeT OTHECTM K aKTMBHbIM, a Kakue K naccreHbiM? Pagmonokauns Aspodotocbemka B
VK-gunanasoHe JlazepHoe 30HaMpoBaHue atMocdepbl 2. CogepxaHue Kakmx BewWwecTs B BOAE U
aTMOCEPHbIX 0OCaakax MOXHO ONpPenensTb METOAOM KOHAYKTOMeTpumn? BoibepuTe oanH OTBET: a.
MeTannoBs b. oTaenbHbIA NOHOB ¢. 0bee coneconepxanne 3.KprBble 06eCnNe4eHHOCTM NO3BONSAIOT
yCTaHOBUTb: Bbibepute 0aMH OTBET: a. HANMYME LIMKNMYHOCTM B XO4E TOrO UM UHOMO anemMeHTa b.
cpenHee 3HaYeHne nokasaTens C. BEPOSTHOCTb NOSBNEHMS COObITUSA

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. Knaccudprkauns MeTonos HabnoaeHnid 3a COCTOSHUEM OKpYyXatowel cpeab
2. IHCTpyMeHTanbHble METObI MHIPEAMEHTHOrO MOHMTOPUHra 3. YTo Takoe ANCTaHUMOHHbIE
MeToabl? VX npenmyliecTBa Hag KOHTakTHbIMK 4. Kakme 3a4a4n MOHUTOPUHIa atMOCHEpD,
NPUPOLHbIX BOA M NMOYB M PACTUTENBHOCTM MOTYT pewarb AMCTaHUUOHHbIE MeToabl? 5. YTo cobol
NPeacTaBnsloT aBTOMATNYECKME CTAHUMM 1 NOCTbI? 6. YTO Takoe aKCTPeHHas, onepaTmeHas v
peXunmMHas nHpopmaumns? 7. Kakme MeTonbl MCNONb3yoTCs Ans 06paboTtkm n 060bweHns
nHgpopmaumn? 8. Buabl owmnbok namepeHuns n cnocobbl 6opbbbl C HUMK.

Tema 3. MoHUTOPUHI aTMOChEepHOro Bo3ayxa
JOMallHee 3ajaHne , NPUMEPHbIE BOMPOCHI:

[MpumepHble 3ana4n: B HaceneHHOM nyHkTe nmeeTcs 3 UCTOYHUKA 3arpsa3HeHns atMmocoepsl
NPVYMEPHO OMHAKOBOW MOLHOCTM, BbibpachiBaoWwmx B aTMocepy AMoKeua cepbl. [1Ba n3 Hux ?
BbiCOKME To4yeyHble: A) h =37m, D =2,0 M, wo =9,2m/c; B) h=20m,D =1,5Mm, wo =10 m/c, tFBC =
320C; B) TpeTtbst Tpyba nMeeT BLICOTY 2 M 1 pacnofioXeHa Ha Kpblwe 3aaHus Boicoton 20 m, D = 2,5
M, wWo = 7,9 m/c. Kakoii n3 ncto4yHmkoB bonee onaceH C TOYKN 3PEHNS 3arpsi3BHEHUSI MPU3EMHOrO CNost
aTMOCOPEepPHOro Bo3ayxa AMOKCUOOM Cepbl NPy CKOPOCTK BeTpa 1,5 M/C 1 TeMmnepaType Bo3ayxa
180C?

npoBepka Ha NPakTMYeCKOM 3aHATUN , MPUMEPHbIE BOMPOCHI:

[MpumepHble 3anayn: PaccynTainte KOMNAEKCHbIA MHAEKC 3arpsA3HEeHNs atMocdepbl No Cneayowmm
naHHbIM: MOK, Mr/ky6.m, Knacc onacHOCTW, KOHLEHTpaUWs BewWwecTBa B BO3ayxe, Mr/kyb.m.
[MprBOOSATCS YNCNEHHbIE 3HAYeHUs ans 7-8 BewecTs. OnpenennTe, KakoOMy YPOBHIO 3arps3HEHNS

aTMocdpepbl cooTBeTcTBYET nonyydeHHbln KU3A: A) Huxe cpenHero, KU3A < 5, B) cpenHuin
5<KN3A<8, B) Bbiwe cpenHero, KN3A>8.

TecTnposaHune , npmMepHbIe BOMpPOChI:
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[MpuMepbl TeCTOBLIX BONPOCOB No Teme: 1. Kakne 3arpsasHutenm atMocdepbl HE OTHOCATCS K
kputepuanbHbiM? A) NOx, B) CO2, B) SO2, I') CO, L) taxenblie metannsl, E) yrnesogopoabl, X)
B3BELEHHbIe YacTuubl, 3) necTuumnapl, M) dootoxmMmyeckmne okcnaaHTbl. 2. VIMNakTHbIA MOHUTOPUHT
3arps3HeHnst atMocdoepsbl - 3T0: A) HabnooeHNs 3a POHOBLIM 3arpsisHeHNeM aTMocdoepsl, b)
HabnooeHns 3a TpaHCrPaHNYHbLIM NEPEHOCOM 3arpsA3HAWNX BewecTs, B) HabnoaeHns 3a
3arps3HeHMeM ropoackoro Bosayxa, ') HabnogeHns 3a cocTosiHeM ctpaTtocdepsl. 3. B npobe
aTMOChepHOro Bo3ayxa, 0TobpaHHo B TedeHne 20 MUHYT, onpeneneHa KOHUeHTpauus onokecuoa
cepbl SO2, coctasmBwasg 0,35 mnH-1. MNMNAOKM.p.= 0,5 mr/M3. Onpenennte, BO CKONbKO pa3 NPeBbIWEHO
3HaveHue MNOK onokcuaa cepbl B atMocgepHom Bodayxe. A) B 1,5 pasa, b) B 2 pasa, B) B 2,5 pasa,
N B 3 pasa, 1) B 5 pas. 4. Kakoii npubop ncrnonbayetcsa ans otbopa npob atMocepHoro Bosayxa:
A) anekTponbinecoc, b) axekTop, B) acnvparop, ') Bo3gyxonyseka.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

Mpumepbl Bonpocos: 1. OCHOBHas Lefb 1 NPUHLKMbI UMNAKTHOrO MOHUTOPUHIa atMocdoepsl. 2.
Kakwne kateropum nocToB opraHu3yoTcs ons HabnioaeHus 3a Ka4eCTBOM aTMOCCEPHOrO BO3ayxa B
ropoaax? 3. MMocTbl ONOPHbLIE Y HEOMOPHbIE: PAa3NNYKS B pasMeLleHn U nporpamme HabnoneHwii. 4.
KoHTponupyemble nokasaTenu Ha cTaumoHapHbIX U MappyTHbIX nocTax. 5. Nporpamma
noadbakenbHbIx HabnoeHun (4to, rae, koraa). 6. Kak onpenenstot nepeyeHb BEWecCTs,
noanexatmx KOHTPOMO B BO34yxe ropoLoB (rpadouyecknii N pacyeTHbIn Metoabl)? 7. KoMnnekcHble
nHaekcbl 3arpsa3HeHns atmocgoepbl: KU3A1, KU3A2, KU3A ¢ y4eToM knacca onacHOCTW.

YCTHbIA ONpOC , NPUMEpPHbIE BOMPOCHI:

[Mpumepbl Bonpocos: 1. Knaccugpukaumm NCTOYHNKOB 3arpsa3HeHns atMocaepbl 1 UX ponb B
opraHu3auun MoHUTopuHra. 2. OCHOBHblEe MOACUCTEMbI MOHUTOPWHIA aTMOCCEPHOrO BO3ayxa. 3.
Kak Bnus0T Ha paccenBaHue npuMecen oT UICTOYHNKOB aspoamHaMmyeckmne goaktopsbl. 4. HYto takoe
appekTBHAs BbicoTa TPYObl (BbICOTA 3KBUBANIEHTHOrO MCTOYHMKA) N OT YEero oHa 3aBUCUT?
Cnocobbl pacyeta. 5. Kak BnusieT BbICOTHbI rpaaMeHT TemnepaTypbl B HUXKHe aTMocdepe Ha
paccevBaHne NpuUMecer 0T BbICOKUX N HU3KMX UCTOYHMKOB? Kakas cTpatudgomkaumsa asngsercs
Hanbonee HebnaronpuaTHON? 6. Pr3myeckuii CMbICN NOTEHLMana 3arpsa3HeHns aTMocepsl 1
cnocob ero pacyera.

Tema 4. MOHUTOPUHI NOBEPXHOCTHbIX BOA,
6n1L-0NPOC Ha MPaKTUYECKOM 3aHSATUM , NPUMEPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. Kak onpenensitoT obwumii opraHnyeckunin yrnepon? 2. Yto xapaktepusyor
nokasaTenu OKMCNAemMocTu npupoaHoi Boapl? 3. Kak onpenenstot Guoxmmmnyeckoe notpebnexHve
kucnopoga (blK)? 4. Kakune cooTHoWweHNs Mexay nokasarensmm cogepXaHns opraHn4yeckmnx
BELWeCTB UCMNONb3YITCS A5 XapakTepuUcTUKM NPUPOLbl OPraHN4YeCcKoro 3arpa3HeHns?

nomallHee 3afaHve , NpUMepHble BOMPOChI:

MpumMepHble 3apayn: YuntbiBas B3aMMOCBA3b NokasaTteniern MMHepanbHOro coctasa Bo4, OLEHUTb
HaOeXHOCTb NpeAcTaBNeHHbIX HUXe pe3ynbTaToB aHannsa pedHon soabl: Ca2+ 35.8 mr/n; SO42 120
mr/n; Mg2+ 24.8 mr/n; Cl 46.1 mr/n; Na+ 23 mr/n; Cyx.octatok 320 mr/n; K+ 7.8 mr/n; Obwas
xecTkocTb 3,8 mr-ake/n; HCO3- 73.2 mr/n; KapboHatHast XecTkocTb 1,2 Mr-aks/n.

NpoBepka Ha NPakTU4YeCKOM 3aHATMMN , MPUMEPHbLIE BOMPOCHI:

[MpuMepHble 3agayu: B nyHkTe A, pacnonoXeHHOM B BEPXHEM TEYEHUU PEKM, B PEKY NPOU3BOANTCS
cbpoC CTOYHbIX BOA, COAEPXaLLMX OpraHMyeckne BelwecTsa. [ocne NonHOro CMeWweHns CTO4HbIX U
peyHbix Bog BIK B peyHo Boge cTaHOBUTCS paBHbIM 5 Mr/n. MOXHO nv MCNONb30BaTb PEYHYO BOOY
Kak MCTOYHUK MMTbEBOrO BOLOCHAOXEHMS B NyHKTE B, pacnonoXeHHOM HIXe NO TEYEHNIO PEKU Ha
paccTtosHun S = 244 kM OT nyHKTa A, ecnn ckopocTb TedeHns pekm V = 0.2 m/c, Hopmatus BINK aons
nuTbesoro sogononb3osaHunsa 3 MrO/n, koHcTaHTa ckopocTn BIK k1 = 0.04cyT-1. Npoueccamm
NHBIMU, YEM BMOXMMMNYECKOE OKMCNEHNE MOXHO NpeHebpeyb.

TecTnpoeaHue , NpuMepHbie BOMPOCHI:
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MpumMepbl TeCTOBbLIX BONPOCOB No Teme: 1.06wecaHnTapHblii NPU3Hak BPeLHOCTW XapakTepuayeTt
a)BMsIHME BPELHbIX BELWECTB Ha KA4eCTBO BOAbI, MCNONb3YEMOI AN MMTbEBbIX Lienel, 6)BnmsiHue
BPELHbIX BELWECTB Ha MPOLLeCCbl eCTECTBEHHOrO0 CaMOOYULLEHNS BOOOEMA, B)BNUSHUE BPEOHbIX
BELLECTB HAa BHELWHMA B1A Bogoema. 2.CocTas 1 CBOMCTBA BOAbl BOAHbIX 0O bEKTOB
PbIOOX03ACTBEHHOIO BOAOMONb30BaHNS AOMXHbI COOTBETCTBOBATL HOPMaM: a) B 1 KM Bbllle NyHKTa
BOZOMNONb30BaHus, 6) He panee 4em B 500 M HUXE MecTa Bbinycka CTOYHbIX BOA, B) B 500 M Bbilwe
MecTa Bbinycka CToYHbIX BoA. 3.B Bofe Bofoema obHapyXeHbl cnenyowme 3arpsasHsiowmne
BewecTsa: Hutpartbl B KoHUeHTpauun 15 mr/n, N OKp-x =40 mr/n, J1MNB
caHuTapHo-ToKcukonormnyeckuin; Cynbcoatbl B KOHUeHTpauun 85 mr/n, MAOKp-x =100 mr/n, JIMNB
caHuTapHbIin; Xeneso B koHueHTpauum 0,03 mr/n, MNOKp-x = 0,1 mr/n, JINB Tokcukonornyeckum;
HedotenpoaykTbl B KoHUeHTpauun 0,01 mr/n, MOKp-x = 0,05 mr/n, JINB pbiboxo3siicTBEHHbIR. MoxeT
NN [aHHbI BoA0eM BbiTb UCNONb30BaH B pblboxo3aincTBeHHbIX uensix? A) Het b) [a B)
OrpaHu4yeHHO

YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. KakoBbl 3a8a4m pekorHOCLUMPOBOYHbIX HabntoAeHUiA 3a Ka4eCTBOM
MOBEPXHOCTHbIX MPecHbIx Boa? 2. Kak BnusieT kateropus nocta HabnioaeHwin Ha BOAHOM 06bekTe Ha
nporpammy MoHuTopuHra? 3. Kakune ctBopbl cnefyet opraHn3oBath Afs HabnoaeHni 3a Ka4ecTBOM
BOLbl B pEKE B 30HE BNUSHWS BbIMyCKa CTOYHbIX BOL KPYMHOIO NPOMbIWAEHHOrO Npeanpuatnsa? 4.
KakoBbl OCHOBHbIE 3a4a4¥ MOHUTOPWUHIra, OPraHM3yeMoro rno cneunans3npoBaHHON NporpaMme
cucTeMaTuyeckmnx HabnoaeHUn Ha BoaHbIX 0bbekTax? 5. OxapakTepuayiiTe MeToabl KOMMIEKCHOWA
OLIeHKW KayecTsa BOJ.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

Mpumepsbl BoNpocos: 1.41o Takoe MnHepanuaauns BOAbI U KaKoBbl CNocobbl ee onpenenexHma? 2. 4to
Takoe Noporosoe 4mcno no 3anaxy? 3. Kakve Buapl XecTkocTn BoAbl Bbl 3HaeTe, Kak Bnnsert
XECTKOCTb Ha TOKCMYECKOE OEeNCTBUE 3arpsasHsaowmnx sewects? 4. Kakne MeToabl B3aNMHON yBA3KM
pes3ynbTaTtoB UCMONb3YIOTCA A1 KOHTPONS KavyecTsa BbINONHEHUS aHann30B8?

Tema 5. MoHUTOPUHI nuTOCdbepbl U NOYBbLI
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpumepHble Bonpochkl: Mpon3seanTe rmrmeHNYeCckyro OLEHKY: Kakon N3 Tpex NccnenoBaHHbIX
06pa3uoB NoyBbl Hanbonee onacHo 3arps3HeH Metannammn? €1: CyrMMHOK COOEPXNT Meab -
BELWeCTBO 2 Knacca onacHoCTU, KpaTHOCTb npesblweHns MNAOK = 2. €2: cyrnmuHoK conepXuT kagmui -
BewecTBo 1 knacca onacHocTuh, KpaTtHocTb npesblweHns MNOK = 2. €3: necyaHas no4ysa cooepxumT
KaLMWUI - BewecTBo 1 knacca onacHoCTH, KpaTtHOCTb npesblwenmns MNOK = 2.

Tema 6. FnobanbHas cucteMa MOHMTOPUHIa oKpyxatouwen cpenbl (FTCMOC).
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

MpumepHble BONpoChl K KOHTPOsbHON paboTe 1.MMo kakum JTTB HopMmpytoTCS 3arpssHsatowmne
BELeECTBa B MO4YBE, MPUPOLHbIX BOAAX M aTMOCepPHOM Bo3ayxe? 2. Mepeuncnmnrte obwme 4epTbl 1
pPasnnyns B NPUHLUMNAX pacrnonoXeHns NyHKTOB HabnioaeHns (CTBOPOB) NPy opraHM3aumnm
MOHUTOPWHIa BOAHbIX 00 beKTOB M NoyB. 3. Kak BbIbMpatoTCs NPUOPUTETHBIE 3arpsasHstoWwmne
BeLWecTBa Npu opraHn3aunmn UMNakTHOr0 MOHUTOPKMHIa atMocdepHoro Bo3ayxa? 4. CpaBHuTe
METOLbl OLEHKWN Ka4yecTBa BOL W NOYB, UCMOSIb3YEMbIE B MOHUTOPUHIE 3arpsa3HeHns.

Tema 7. Buonornueckum MOHUTOPWUHT: obwme npUHUUNDbI U NOHATUSA
yCTHbIVI onpoc , npnMMepHbie BOMPOCHI:

MpumMepbl BONpocoB: bronornyecknii MOHUTOPUHE ? oblwas xapakTepucTka U OCHOBHbIE 3a4a4u.
MecTo 61ONorM4ecKoro MOHUTOPUHIa B rnobanbHOM MOHUTOPVHIE OKPYXatowwel cpeapbl.
Knaccudgomkaums nporpamm 61Monornyeckoro MOHUTOPUHIa B COOTBETCTBUM C Mepapxmen
opraHu3aummn X1Boi Matepuun.

Tema 8. Teopemqecxue OCHOBbI 6MOMOHMTOpVIHra. TOﬂepaHTHOCTb XUMBbIX OPraHN3MoB K
BHELUHMUM CTpeccOoBbIM dpakTopam

noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

Monrotoska nomalHero 3agaHus B cucteme Moodle Ha TeMmy: "MeToabl TOKCMKOMETPUU B
61OMOHNTOPUHre. PacyeT cpenHeathpekTUBHON 003bl TOKCMKAHTOB", NMPeanaratoTcs HECKONbKO
rpynn TOKCUKAHTOB (HEOpraHn4yeckune sabl, TaXenbie Metanibl, NnecTUUngbl).

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:
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[Mprmepbl BONPOCOB: TOKCMKONOrMYeckuin aKCnepuMeHT u ero noarotoeka. Metoapl pacyera
cpenHesaPdEKTUBHOM 003bl TOKCUKAHTOB. Knaccngukaums TOKCUYHOCTU U OMaCHOCTU XUMUYECKUX
coeaVHEHNNA.

Tema 9. YyeT npoLeccoB MArpauum u TpaHcopMaLMm TOKCUKaHTOB B Mporpammax
6MOMOHUTOPUHra

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Broxnmnyeckme MexaHnambl LETOKCMKALMM Hy>XXEPOOHIo BewecTea. LInToxpombl, okcnaasbl co
CMeLaHHbIMY QoyHKLUMAMKU. BruotpaHcgopmMaums 3arpsasHsiowmx BewecTs. Jetokenkauus
4y>XepoaHOro BelecTsa. [pouecc KoHblorauuu.

OTYeT , NPUMEpPHbIe BOMPOCHI:
3awumTa oTyeTa no nNpakTnyeckoin paboTe.

Tema 10. MonekynsipHO-K/N1eTO4YHbI YPOBEHb OMOMOHUTOPUHTA.
OTYeT , NPUMEpPHbIE BOMPOCHI:

3awuTta otyeTa no npakTnyeckom pabore.

npoBepKa Ha NPakTUYeCKOM 3aHATUN , MPUMEPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1) MeToabl LMTOrEHETUYECKOr0 MOHUTOPUHra. 2) 3a4a4m LMTOreHeTU4ecKoro
MoHuTOopuHra. 3) Knaccudumkaumsa MytareHHbIX oakTopoB. 4) XpOMOCOMHbIE N XpOMaTUaHbIe
abeppaunn. 5) TecTbl HA MyTareHHOCTb C Mcnonb3oBaHeM Drosophila melanogaster. 6) Metoabl
NMMYHOTOKCUKONOIrM4eCckoro MoHUTopuHra. 7) MiIMMyHonornyeckas sawmra opraHmsma ot
KCEeHObnoTunkoB. 8) lNyTn BO3OENCTBNS KCEHOOMOTMKOB HA OPraHn3M.

Tema 11. OpraHu3MeHHbI ypOBeHb OBUOMOHUTOPUHTA.
OT4eT , NPUMepPHbIEe BOMPOCHI:

3awumTa oT4yeTa No NpakTn4yeckoi paboTe.

npoBepKa Ha NpPakTUYeCckoM 3aHATUN , MPUMEpPHbIEe BOMPOCHI:

Mpumepbl Bonpocos: 1. MeTtoabl cbopa n aHannaa baktepmonnaHkToHa. 2. Metonbl cbopa n aHannsa
outonnaHkToHa. 3. Metonbl cbopa n aHanuaa 3o0onnaHkToHa. 4. Metoabl cbopa n aHannsa
3006eHTOCA.

YCTHbIVI ornpoc , npnMepHblie BOMNPOCHI:

[Mpunmepbl BONpocos: 1. bBuonHankaunsa aHTponoreHHom Harpyaky no aHaToMoO-MOpPAPONOrnyecknm
N3MEHEHWSM Y BbICIINX pacTEeHUI. 2. buonHankaums aHTPONOreHHON Harpy3ku no
nemorpagunyeckomy aHannay LeHononynsaumi pacteHnin. 3. buonHaonkauunsa aHTpornoreHHom
Harpy3ku Ha LeHOTUYECKOM YPOBHE.

Tema 12. HapopraHu3meHHbI YypoBEHb 6MUOMOHUTOPUHTra.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

MpumMepbl 6UNETOB HA KOHTPONbHYO paboTy: Bunet 1 1. Taxenble meTannbl, HEOLHO3HAYHOCTb
TepMuHonoruu, HebnaronpusaTHele nocneacTens. 2. JletanbHblii cnHTe3. KceHobuoTukn. JletanbHolii
CUHTE3 HUTpatoBs. bunet 2 1. Tect Amca. 2. bromHankaums NPecHOBOLHbIX 3KocucTeM. bunet 3 1.
Xumunyeckme npouecchbl, onpeaensiowme cogepxaHme TOKCMYEeCKoro BelwecTsa B OTAEbHbIX
KOMMOHEHTax aKocucTeMbl. 2. brotectupoBaHmne Ha pakoobpasHbix. bunet 4 1. MNpouecchl
61ONOrM4ecKoro HakonneHns yctonumebix 3B. Broakkymynaumns n 6BMOKOHLEHTPMPOBaHUE. 2.
BronHavkaums 3arpsas3HeHns Ha3eMHbIX 3KocucTeM. PactutenbHble 6MoMHANKATOPLI.

OTYeT , NPUMEPHbIe BOMPOCHI:
3awmTta oT4eTa No npakTuyeckom pabore.
NpoBepKa Ha NPaKkTUYECKOM 3aHSTUM , MPUMEPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. MeToabl 6BUOTECTMPOBAHNS U 300MHAMKALMM C NMOMOLLbIO 6ECNO3BOHOYHbIX:
MeTton 61OTECTUPOBAHMS C MOMOLLBLIO MOAENbHBIX MAKPOMNONynsaumnii apo3odunbl Drosophila
melanogaster; MeTo4bl anMMOHUTOPWHra 1 anuuHankauun. 2. Metoapl 6MoTecTpoBaHUS 1
300MHAMKALMN C MOMOLLbIO NMO3BOHOYHbIX: MeToabl 300MHAMKALMM C MCNONb30BaHMEM aMdnbuii n
pentunuii; MeToabl 900MHAMKALMN C UCNONb30BaHWeM Ntul; MeToabl soonHanKauum ¢
NCNOMb30BaHNEM MNEKOMUTAIOWMX; DKONOrMYECKUA MEeTOL OLLEHKM BO3OENCTBUS NONMIOTAHTOB Ha
MO3BOHOYHbIX B CUCTEME XMLILHUK-XepTBa; MeTon oueHKn BO3LENCTBUS TOKCMKaHTa Ha XULWHMKA NO
N3MEHEHNIO ero ABuraTenbHON akTUBHOCTMN.
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Tema . UToroBasi oopma KOHTpOns

[MprnMepHbIe BONPOCHI K 9K3aMeHY:
Mpumepbl 3K3aMeHaUNOHHbIX B1NeToB:
BuneT 1

1. Bronornyeckmin MOHMTOPUHT - 0bWas XxapakTepucTmka 1 OCHOBHble 3afayn. Mecto
61ONOrM4eCcKOro MOHUTOPUHIa B rNobanbHOM MOHUTOPUHIE OKPY>Xatolwel cpeabl.

2. OnepaTtvBHOE NPOrHO3NPOBaHNE 3arp3HEHHOCTMN pexk.

Bunert 2

1. MNoHaTne, 3a8a4n, cxema MOHUTOPUHra.

2. JleTanbHblit cuHTE3. KCeHOOMOTMKW. JleTanbHbI CUHTE3 HUTPATOB.

Bunet 3

1. OueHka cTeneHn 0NacHOCTU 3arpsa3HEHUS MOYB.

2. TonepaHTHOCTb XMBbIX OPraHN3MOB, UCMONb30BaHWE AN BUOMHANKALUN.

7.1. OcHOoBHas nuTteparypa:

Buonorudecknin KOHTpoOnb okpyxatowen cpenbl, Menexosa, Onbra lNetposHa;Capanynbuesa, Enena
WropesHa, 2008r.

MOHUTOPWHI reonorn4ecknx, MUTOTEXHNYECKNX N SKONOro-reoniornyecknx cuctem, Kopones,
Bnaoumnp Anekcangposud, 2007r.

SKONorM4yecknii MOHUTOPUHI NpoLecca B1UonornYeckor O4NCTKN CTOYHbIX BOL M OLIEHKA WX
BO3OENCTBUSA Ha NpupoaHble Bogoembl, CtenaHosa, Hapexna tOnbesHa;CennsaHosckas, C.
tO.;HukntuH, O. B., 2007r.

OKONornyecknin MOHMTopuHr, AwmnxmmnHa, Tamapa slkosnesHa;KaHTop, I'. 4.;Bacunbesa, A. H.,
2006r.

5. 9konornyeckunin MOHUTOPUHI aTMocgoepsbl: YuebHoe nocobue / N.O. TuxoHosa, B.B. Tapacos,
H.E. Kpy4iunHuHa. - M.: ®opym: HUL NHgppa-M, 2013. -
136.http://znanium.com/bookread.php?book=327080

6. DKONOrMYeCcKnin MOHUTOPVHI BOAHbIX 06 bekToB: Y4ebHoe nocobue / N.O. TuxoHosa, H.E.
KpyunHuHa, A.B. Oecsros. - M.: ®@opym: HUL NHdpa-M, 2012. - 152 c.
http://znanium.com/bookread.php?book=326721

7. Wesuoea H.C. CtaHpapThl KayecTBa okpyxatowwer cpeapl: YuebHoe nocobue / H.C. LWesuoBa,
tO.J1. Wesuos, H.J1. Bauykoea; Nog pen. npodp. M.I. Acoseesa - M.: HAL MHPPA-M, 2014. - 156 c.
http://znanium.com/bookread.php?book=436434

8.0mutpenHko B.I1., CoTHnkoBa E.B., YepHses A. B. 9konornyeckunii MOHUTOPUHT TEXHOCKEpPDI,
N3patenbcteo "MlaHb", 2012 - 368c.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4043

7.2. lononHutTenbHasa nureparypa:

1. Okonornyeckuin MoHUTOPWHT : Yueb. nocobue no kypcy "Skonoruns" / P.H.AnkuH, A.MN.1Wnbiykos .?
KasaHb : OkoueHTp, 2002 .7 87 c.

2. Normayapnse .. Arpo-akonornyeckmim MOHUTOPUHI NOYB U 3eMerbHbIX pecypcos PD, 3a-80
MIY, 2010.-592c. http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=10108
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7.3. UHTEepHeT-pecypcChl:

UK Department of Environment, Food and Rural Affairs - http://uk-air.defra.gov.uk/data/

US Environmental Protection Agency - http://www.epa.gov/

Hawa yyeba-y4ebHble MmaTepuansl - http://nashaucheba.ru/

OTKpbITbI CaAT HOPMATUBHOW JOKyMeHTaumu - hitp://www.opengost.ru/

Cant xypHana 9konoruns npomssoactsa - http://www.ecoindustry.ru/global/monitoring.html

Cait oblecTBeHHON opraHnaaummn 3konariH - http://www.ecoline.ru/mc/books/monitor/index.html
S0P Skonornyeckunin MOHUTOPUHS (YacTb 1) - http://tulpar.kfu-elearning.ru/course/view.php?id=41
IOP 3konornyecknin MOHUTOPUHT (YacTb 2) - http://zilant.kpfu.ru/course/view.php?id=151

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHVe AUCLMMAMHBI "9KONOrMYecKnii MOHUTOPUHI" NpeanonaraeT NCNonb3oBaHNe Cnemnyowero
MaTepuanbHO-TeEXHNYeckoro obecrneyeHus:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOWUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHalEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BuaAeo n ayamno
nHGopMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXE MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEpAErChI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoueBbiM
3NEMEHTOM yNpaBNeHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CNYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKUMMW, MPAKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yO06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BAHMEM B MpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTmeouniiHasa ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIM CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMmMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAK/IOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHeE.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMUGIULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONENn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHble Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMaM hefepanbHbIX roCyAapPCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

N3meputenbHoe 1 BcrioMmoraTeNibHoe XMMUKO-3KONOrnyeckoe 1 61onoro-akonornyeckoe
obopynoBaHue .

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no

HanpasneHunio 022000.62 "Skonorus 1 NPUPOAONonbL30BaHne" 1 NpPodouno nogrotosku MNMprknagHas
aKonorus .
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ABTOpP(bI):

Skosnesa O.I".

Hukuntnna O.B.

SlkoBneBa A.B.

" 201 r.

PeueH3eHT(bl):
JlaTtbinosa B.3.
"o 201 r.
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