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1. Hean u 3aga4n JMCHUILIHHBI.

Heabto guctumuubsl  «IIpubopsl u  000pyAoBaHHE KOHTPOJS 33 COCTOSIHUEM
OKpY’KalolIel cpenpl» sABISETCS (OPMHPOBAHUE HKOJIOTHYECKOTO MHPOBO33PEHUS OYTYIIMX
CHEIHUAIUCTOB, KOTOPOE TIO3BOJUT UM MpOo(ecCHOHATbHO aHAIU3UPOBaTh U  OLEHUBATh
COOCTBEHHYIO NPOM3BOACTBEHHYIO JEATEIBHOCTh B OTHOIIEHHWU K OKpYXarolled MNpupogHOn
cpelie ¥ MPUHUMATh 3KOJOTMYEeCKH 0O0CHOBAHHOE PELICHHE.

3amaun u3ydeHus nucturinabl «[IpuGoper 11 000pynOBaHHE KOHTPOJIS 32 COCTOSHUEM
OKPY’KaroIle cpep»:

- IpuoOpeTeHHe CTYIAEHTaMM 3HAaHUN B pa3padOTKe, NPOEKTUPOBAHUU U BHEIPEHUU
TEXHOJIOTMYECKHX MTPOLIECCOB M 000PYA0BaHUS 110 YIABIUBAHUIO U TEpepadOTKe MPOMBIIUICHHBIX
OTXOJOB U TEM CaMbIM YCTPAHATH IOCTYIUICHUE BPEAHBIX BEUIECCTB B OKPYKAIOIIYIO CPENy.

- BECTH DJKCIEPUMEHTAJbHbIE HCCIEIOBAaHMUS IO YJIABIMBAHMUIO, OYUCTKE U IepepadoTke
ra3000pa3HbIX, XKUAKUX M TBEPABIX OTXOJOB MPOMBIIUICHHOCTH Ha JIAOOPATOPHBIX U OIBITHO-
MIPOMBILUIEHHBIX YCTAHOBKAX.

2. MecTo ACHIMILVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

Kypc orHocuTcsi K BapuaTHBHOM 4acTH oOLIenpo(ecCHOHANbHBIX AUCHUILIMH. Jlis
U3y4eHHs] JUCHUIUIMHBI TpPeOYIOTCS 3HAHMUA XWMHUHM, OHOJOTHH, DSKOJIOTUH, T€OXUMHUHU
OKpY’Kalollel cpesibl, OCHOB IPUPOAO0IOIb30BAHUS.

B cBomo oucpeab, IMOMHMO CaMOCTOATCIBHOI0 3HAYCHHUC, AUCHUIIIMHA ABJIACTCA
npez[meCTBy}omeﬁ 1A TaKUX JHUCHUIIIMH KakK 9KOJIOTHYECKUM MOHHUTOPHUHI', HOPMHPOBAHUC U
CHHIXCHUC 3arpsA3HCHUSA OKPY)KaIOHIGfI CpC€abl, TCXHOI'CHHBIC CUCTEMBI U JKOJIOTHYCCKUM PHUCK.

3. IlepeyeHbp MUIAHMPYeMBIX Ppe3yJabTATOB OOy4YeHHSI MO IMCHMILIMHE (MOJYJIIO),
COOTHECEHHBIX C MHANKATOPAMM JOCTHKEHHUsI KOMIeTeH it

Taoéamnna 1
Ko mo ®I'OC NuaukaTopsl 10CTHKEHUSA Ilnanupyemblie  pe3yabTaThl
o0yyeHHus] 1O JUCHHUILINHE
(3YB)
IIpodeccnonabHbIE
ITK-2 Cniocoben k IIK-2.1. IIpoBoaMT | 3HATB: TEOPETUYECKUE OCHOBBI
pa3pa60TKe n IKOJIOTUUECCKUUN a”Haju3 | OKOJOTHUYCCKOr0 MOHHUTOpPHUHIA,
MPOBENCHHIO MPOEKTOB paspemrenns, | MCTOABL M CPEACTBA MO
MEPONPUSITUI TTO KOHTPOJIIO 33  COCTOSTHUEM
PEKOHCTPYKIIMH, MOJIEPHU3ALIUU .
MOBBILIEHUIO . OKpYXKaroIlen cpenbl
3¢ (HEeKTUBHOCTH AICHCTBYIOIMHX  PON3BOCTE, YMeThb: IPUMEHATh HA NIPAKTHUKE
PUPOI00XPAHHOU CO31aBaCMbIX HOBBIX | pacyeTHblE ~ METOIMKH  JUIS
JACATCIBbHOCTH TEXHOJIOTUH U 000pyI0BaHUs B OIIpCACIICHUS YPOBHS
OpeANnpUATHAA opraHu3alu 3arps3HCHU OKpY’Karollen
CpEelIbl.
BJIAJETh: MOHSTUUHBIM
arnraparom, TEPMUHOJIOTHEN,
HaBbIKaMU paboThI B
HKOJIOTMYECKO TabopaTopHH.




4. O0beM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

Tabnuna 2
Beero CemecTpnl
Bun yuyeOHo# padoThl 4aCcoB/3.€. 6
(020110) (020110)
KonrakTHas padora 64/1,78 64/1,78
B tom uncne:
Jlexuuu 32/0,84 32/0,84
[Mpaktuyeckue 3ausatus (I13) 32/0,84 32/0,84
CamocrosiTeibHas padoTa (Bcero) 44/1,22 44/1,22
B toM uncne:
TeMbl 1J11 CAaMOCTOSITEIIBHOTO U3YYCHUS 441,22 44/1,22
Bu1 npoMeKyTOYHOM aTTecTalun 3a4er 3a4er
OO01mas TPy10eMKOCTb THCHUTLTUHBI Yac. 108 108
3au. ejn. 3 3




5. Conepsxkanue Q¥ CHUNTHHBI

5.1 Paznesnl JUCHUILIMHBI 1 BUALI 3aHATHHI

Tabnumna 3
HaumenoBanue pasjaena Jleku. IIpakr. Bcero
n/n JMCIUTIINHbI 3aHAT. 3aHAT. 4acoB
(01010} (01010 (01010
MOHHUTOPUHT OKPYKAIOIICH Cpeabl U
9KOJIOTMUECKUN KOHTPOJIb. ABTOMAaTU3UPOBAaHHAS 2 4 6
nH(pOpManMOHHAs CHCTEMa MOHUTOPHUHTA
Mertoapl 1 cpencTBa HAOIIOICHHUS K KOHTPOJIS 3a
COCTOSIHEM OKpY Karoleh cpeibl. } 2 4 6
JlucTaHIMOHHBIE METO/bI KOHTPOJISI OKpYXKarolen
Cpelibl
buonornueckre MeTo bl KOHTPOJIS OKPYXkKarolen 2 4 6
Cpelbl
Opranu3zanus HaOIIOIEHUI 32 YpPOBHEM
4 | 3arps3neHus arMocgepsl. OTdop mpod Bo3ayXa. 2 4 6
Arnmaparypa u METOAMKU 0TOOpa Mpod Bo3yxa
CoBpeMeHHbIE METOIbl KOHTPOJIS 3arps3HEHUS 5
5 | Bo3ayurHo# cpenbl. UHauBUayanbHas akTUBHAS U 4 6
MaCCHUBHAs T03UMETPHUSI
CocraB ruapochepbl. HCTOYHUKH U 3arPA3SHUTEIIN
ruzapocdepsl. Opranuzanus HabIOIEHUH 3a
6 | ypoBHEM 3arps3HEHUs] BOJHBIX 0OBEKTOB OTOOP 2 6 8
po0 Bojwl. [ToaroroBka mpobd K XpaHEHUIO U
KOHTPOJIb 3arPsI3HEHUS BOJHBIX 00BEKTOB
7 | OCHOBHBIEC METO/IBI AHATM30B COCTOSIHHS OC 2 4 6
8 | MHCTpyMEHTaIbHBIE METOBI aHAIH3a 2 2 4
NTOIO 32 32 64
5.2. JlekuMoOHHbIE 3aHSITUS
Taoanma 4
Paznen HaunmenoBanue pa3zjiena Conep:xanue pa3jena ITMCUUILTUHBI
JMCIUTIJINHbI
1 MonuTopHHT OKpyKaroIIeit OOmue MIPECTaBICHUS 0 MOHHUTOPHUHIE
Cpebl ¥ DKOJIOTUYECKUI OKpYyXKaroleun Cpennl. ABTOMaTHU3MPOBAHHAS
KOHTPOJIb. nH(pOpMaIMOHHAS] CUCTEMa MOHUTOPUHTA. METO/IBI U
ABTOMAaTH3HPOBAHHAS CpeICTBa HAONIONCHUS M KOHTPOJSI 32 COCTOSIHUEM
MH(pOPMAILMOHHAs CHCTEeMa OKpYKarolleu cpebl. DKOIOTHUECKU KOHTPOJIb.
MOHUTOpPHUHTA
2 Metonel u cpencTBa KonTaktHble MeTOABI HAOIIONEHHS 32 COCTOSHHEM
HaOJII0IEHNs ¥ KOHTPOJIA 32 OcC. JMcTaHLIMOHHEIE METOAbI KOHTPOJIS
COCTOSTHHEM OKPY>Karolen OKpY’KaroIel cpejibl
Cpepbl.
3 BHOTOrHIECKHE METOME] MeTtoapl broTecTupoBaHus. MeTO bl OMOWHIUKAITUH.
KOHTPOJIS OKPYIKAIOIIEH DOMOpHOHaTHHBIC METO/IbI JIMarHOCTUKH.
cpembi I'eneTnueckue METOILI




4 Opranun3zanus HaOIIOJEHUH Ot6op mpo® Bo3myxa. AmnmapaTypa M METOJMKH
3a YPOBHEM 3arps3HCHUS 0T60pa Hp06 BO3/lyXa
aTMochepsl.

5 COBpEMEHHBIE METOIbI Cocras aTMOVC(bepHOFO Bo3ayxa. Kiaccudukanus
KOHTDOJIST 3ArPA3HEHIST 3arpsi3HUTENed  Bo3znyxa.  CraHmapTsl kauecTsa
BO3JIYIIHOM CPEJIBL. atMocepHoro Bo3ayxa. Opranuzaius HaOIIOACHUN
VIH MBIy A bHAS AKTHBHAS 1 3a YpOBHEM 3arpsi3HeHuss arMocdepbl oTOop mpod
MaCCUBHAS JI03UMETPHUS BO3AyXa.

6 .

Opranusanus HaOJI0JeHUI CocrtaB rtumpocdepbl. UCTOYHUKA M 3arps3HUTETH
33 YPOBHEM 3arpsA3HCHUA ruapocdepnl. IlonroroBka mnpod K XpaHEHUIO H
BOJIHBIX OOBEKTOB OTOOP KOHTPOJIb 3arpsi3HEHUS BOAHBIX 00BEKTOB

po0 BOJIBI.

7 Anmaparypa ¥ METOJIUKH 0TOOpa mpod. CTaHAapTHBIC
OCHOBHBIE METO/IBI AHATM30B | cMmecH BpPEHBIX BEIIECTB C BO3ayXoM. COBpEeMEHHBIE
COCTOAHMA OC METO/Ibl KOHTPOJIS 3arpsA3HEHUS BO3AYLIHON CPEBbI.

8 W3mepeHre  KOHUEHTpaluid  BpPEOHBIX  BEILECTB
MHCTpyMEHTANBHBIC MCTO/BI | MHAMKATOPHBIMU ~ TpyOKamu.  MHauBuayanpHas
aHalIn3a aKTUBHAas U IaCCUBHASA T03UMETPUS.

5.3. JlabopaTopHbIii NPAKTUKYM (He IPeAyCMOTPEH)
5.4. IIpakTHyecKkune 3aHATHS
Tabauna 5
Pasznen HanmenoBanmue pa3saesna Conep:xanue pa3jiesa I CUUILTHHbBI
AUCHHIJIMHBI

1 [TapameTpsl kauecTBa KonTtponupyemsie napaMmeTpsl OKpYyKarolien
OKPYKAaIOIEeH Cpebl. cpenbl. CAHUTapHO-TUTUEHUYECKUE HOPMATHUBBI
[TpubopHoe ocHalIeHne KauecTBa OKpyxatouiei cpenbl. Kommiekranus
HKOJIOTUYECKUX TTOCTOB 9KOJIOTUYECKHUX MTOCTOB HAOJIOICHUS] I KOHTPOJISL.

[IpuHLUI TPOBEACHUE U3MEPEHUN

2 MeTtobl npobooTOOpa U3 Craguu ocylecTBIEHUS SKOJIOTMUECKOT0
pa3IMYHBIX KOHTPOJIHUPYEMBIX | KOHTPOJS OKpyKaromiei cpeasl. OT6op mpod
KOMIIOHEHTOB OKpY>KaroIen ChIlTy4nx MarepuanoB. OTOop mpobd razos u
Cpelibl aTMocgepHoro Bo3ayxa. OT6op mpod MpUpoTHBIX

BOJI M IPYTHUX KUIKOCTEM.

3 [Tpubopbl sMHUCCHOHHON [TpuHIMT 1EHCTBUS M OCHOBHBIE Y3IIbI IPUOOPOB,

CIIEKTPOCKOITUU PETUCTPUPYIONTUX aTOMHBIE YMUCCUOHHBIC
cnekTpbl. PacumdpoBka momyuyeHHBIX CIIEKTPOB:
Ka4EeCTBEHHBIN M KOJTWYECTBEHHBIN aHaN3
COJIep>KaIINXCsl UHTPeAUueHTOB. [Ipubopsi,
PErUCTPUPYIOITNE BTOPUUHYIO SMUCCHIO CBETA
(pyopumetpus) — GayopuMeTpsl.

4 [Tpubopsr abcopOIIMOHHOI Koncrpykuus nprubopoB, neicTBUE KOTOPBIX

CIEKTPOCKOIUU OCHOBAHO Ha PETUCTPALIUU MOTJIOMICHUS
CBETOBOTO MOTOKA, MPOIIEAIIETo yepe3 mpooy.
KadecTBeHHBII U KOJIMYECTBEHHBIN aHAIN3 B
abcopOIMoHHOM crieKkTpockonuu. [Ipubops! aiis
aHaJIM3a KOMIIOHEHTOB OKPYKaIoIlel Cpeibl,
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,Z[el\/'ICTBI/IC KOTOPBIX OCHOBAHO Ha pa3JIMYHbIX
XapaKTECPUCTHUKAX CBECTOBBIX BOJIH.

Y CTaHOBKY, aHAIU3UPYIOILNE
pacTBOpPbl HA OCHOBAaHUH
pErucTpanuu ux
NEKTPOXUMUYECKUX
XapaKTEPUCTUK

OCHOBHOE IOHATHE O COCTABJIAIOIINE
ANEeKTpOXUMUYecKue yctaHoBKu. [lonsporpadsr:
KOHCTPYKTUBHasl CXeMa IIPUOOPOB U TEXHUKA
n3Mmepenus. [loreHmoMeTprueckue yCTaHOBKH.
Kynonomerpuueckue yCTaHOBKU M TEXHHUKA
MIPOBEICHUS AaHATTUTUYECKUX U3MEPEHUIA.
KoHaykTomMeTpbl: BO3MOKHOCTb UCIIOJIb30BAHUS B
AQHAIUTUYECKUX LEISIX.

Xpomarorpadsl: uX
YCTPOMCTBO, BUBI,
BO3MO>KHOCTH MCIIOJIb30BAHMUSI
JUTSL aHAJIM3a KOMIIOHEHTOB
OKPYKaroIle cpebl

OcHoBHbIe Y311 XpoMaTorpagos. Pabora ¢
xpomMarorpaduaeckoit kotoHKon. KauecTBeHHBIN
Y KOJTMYECTBEHHBIN aHAIN3 XpOMaTorpadhuyeckum
METOJIOM

PagnomeTrpuyeckuit KOHTPOIIb
COCTOSIHUS OKPYXKarolen
Cpelbl U €€ KOMIIOHEHTOB

Mertonuky aHalin3a, OCHOBAHHBIE HA U3MEPEHUU
paanoakTUBHOCTU. CUETUMKHU U3ITyYECHUS
(merexTopsl paguanun). Peructpanms

pagroaKTUBHOIO ()OHA HA TEPPUTOPHH
HACEJICHHBIX ITyHKTOB U IPOMBIIUICHHBIX
00BEKTOB.

6.CamocTosiTeqIbHAsi pa0d0Ta CTYICHTOB 0 JUCHHUILINHE

6.1. TemsI pedepaToB

1. ®usnyeckne MeToAbl. MeToapl  KOHTPOJISL  JJIEKTPOMAarHUTHOTO — M3JIY4EHHS
panuonuana3oHa. MeroJibl KOHTPOJIS IyMa. MeTo/ibl KOHTpOJIs BUOpaluy. MeTo bl KOHTPOJIS
TEIUIOBOTO H3JIydeHUs. MeTolnbl KOHTpPOJII OCBEUIEHHS W SAPKOCTH. MeToabl KOHTPOJIs
PaZAMOaKTUBHBIX U3ITyYEHUH (paguoMeTpus, JO3UMETPHS], CIIEKTPOMETPHS).

2. ®duszuko-xumMuyeckue Meroabl. OnTuueckue  MeToAbl  (KOJOPUMETPUUYECKUH,

He(deIoMeTpUUecKuid, TypOMAMHAMUYECKUH, peppakTOMETpUUYECKUM, MNOJIPUMETPUUECKU,

JIIOMUHECHEHTHBIN ). DNEKTPOXUMHUECKHE METObI (KOHTYKTOMETPHYECKHUI,
MOTEHIIMOMETPUUECKUH, OJIIporpaduuecKui, 371eKTPOBECOBOM, KYJTTOHOMETPUYECKHIA).

3. Xpomarorpapuyeckne MeToAbl (TOHKOCIIOMHAsA, OyMa)kHas1, Fa30Basi, Fa30KHIKOCTHAS U
KHUJIKOCTHass xpomarorpadguu). Kunernueckue wmeToabl (ONpeleleHue BellecTBa 10
XUMUYECKUM PEAKILIUSM).

4, Metoanl

O60mme cBegeHnuss 00

a’POKOCMHUUYECKON CheMKe. XO0351MCTBEHHBIE 3a/1a4H, PEIIAEMbIE C TOMOIIBIO a3POKOCMUYECKON

AUCTAHIMOHHOIO 30HAMpPOBaHMsA  3eMJIH.
cbeMKH. [IpenMyiiecTBa a3pOKOCMHAYECKON ChEMKH.

S. MeToabl moJgy4eHUs: HMH(OPMANUM JIUCTAHIMOHHOIO 30HAUPOBAHUA 3eMJIN.
CpenctBa nonydenust uHbpopManuu (ONTHKO-3JEKTPOHHBIE METOABI ChEMKHU. TeleBU3NOHHAS
cbeMka. CbeMKka B MH(ppakpacHoM auana3zoHe. CTOUT cKa3aThb, UTO PAJUOIOKAIMOHHAS CheMKa.
u ap.) Buasl mnomyuaemoit unpopmammu. Pororpaduueckas u Hedororpaduyeckas

uHpopMaLHs.



6. Oc00eHHOCTH ChEeMKH ¢ KOCMHMYECKMX M ajpoHocuTesnel. BiusHue mnapamerpon

opoutel, BiausHHE aTMocdeprl. CBOHCTBA a’POKOCMHUYECKHX CHHMKOB. I'eomerpuyeckue
napamMeTpsl CHUMKOB. I 'eHepanu3anus n300pakeHust Ha a3pOKOCMHYECKIX CHUMKAX.

7. Macmtad cHumka. Meroauka pacdyera mMacmrada. Macmrad CHUMKa MPU KPYrOBOU U
IUTMNTHYECKON opOuTax. BvIOOp 37eMEHTOB OpOWTHI, 0OOecrednBaroUMX (OTOCHEMKY B
3aJlaHHOM MacIiTaoe.

8. Oco0eHHOCTH HCC/IeI0BAHUS NPHUPOJAHBLIX PecypcoB 3eMJld B Pa3jMYHbIX 30HAX
3JIEKTPOMATHHUTHOI0 CIIEKTPA ONTHKO-3JICKTPOHHBIMH METOAAMH.

9. CnexkTpoMerpuyeckne HCCIeA0BAHUS NPHUPOIAHBLIX oOpa3oBanmid. VHTEpakTHUBHAS
obpaboTka BupeonHpopmari. OCHOBHBIC HAIPaBIICHUS CIIEKTPOMETPUUECKUX UCCIICIOBAHMM.
MeTtoabl U3MEPEHHMI CIEKTPaJIbHBIX XapakTepucTuk nanamadra. Knaccudukanms 3eMHBIX
0o0pa3oBaHMil TO CHEKTpaJbHOMY TMpHu3HaKy. DakTOphl, BIHUAIOIIME HA CHEKTPAIbHbIC
OTpakaTeJIbHBIE CBOMCTBA AIIEMEHTOB JIaHAIIA]TA.

10. buOMHAMKAIMOHHBbIE METOAbl KOHTPOJISI COCTOSIHUSI OKpPY:Kalollell M NPHUPOIHOM
cpellbl. MOHUTOPUHT OWOJIOTMYECKUX TEPEMEHHBIX. [IpuHIMIBI 0TOOpa OMOIOTUYECKUX
nepeMeHHbIX. Mcnonp3oBaHne OMOIOTHYECKUX MEPEMEHHBIX AJII MOHUTOPHHIA OKPYXKAroIIeH
cpelibl. MOJIEKYJIIpHBII YpOBEHb. YPOBEHb OpraHouJoB. KierTouHblil ypoBeHb. TkaHeBoM
YPOBEHb. YPOBEHb OPTaHOB M CHUCTEM OpraHoB. OpraHu3MeHHbBIH ypOBeHb. [lomynsiinoHHbII
YpOBEHb. YPOBEHb COO0IIECTBA. DKOCUCTEMHBIN YPOBEHb.

11. buonormyeckme cucTeMbl ONOBEIIEHUS] TOKCHMYHOCTH. IlpuHIMOBI co3gaHus WU
IpUMEpPbl  KCIONb30BaHUS  OMOJIOIMYECKHX  CHUCTEM  OIOBEIIEHHS  TOKCHUYHOCTH.
Mukpoopranuszmsl. Bogopociau. becriozBonounsie. Moimtocku. PeIObL.

12. JlnarHocTuyeckuii MOHUTOPUHI. CTPyKTypa MOHHUTOPHUHIA 3arpsi3HEHHs OWOTBHI.
buonoruuecknii MOHUTOPHUHT 3arpsi3HeHus . [[puHIunel 0TOOpa OPraHU3MOB AJI1 MOHUTOPHHTA.
Opranu3MbI-MOHUTOPbI.

13. [TpuGopsl KOHTpOJIA 3arpsi3HEHHsI BO3/AyXa, BOJAbBI, MOYBBL. AmmapaTypa Aias oTOopa
BO3[lyXa M BOJABI. AcHUpalOHHbIE ycTpoilcTBa. MHnukaropHble TpyOku. XpomaTtorpadsi.
®oromerpel.  Komopumerpel.  PH-merpel.  Monomertpel.  Ilomsipomerpel.  Xpomaro-
MacccrnekTpoMeTpbl. CTOUT cKa3aTh, 4TO paaroMeTpbl. CrieKTpoMeTpsl (raMMma-, 6eTa-, anbda-
U3TY4YEeHUR ).

14. ABTOMAaTU3UPOBAHHBIE CHUCTEMBI JKOJIOTHYECKOTO KOHTposs. [Ipubopsl KOHTpOs
3arps3HeHUl aTMocdepbl U BOJbI, YCTaHaBIMBAacMble Ha CIIyTHMKaX 3€MJIM U caMoJjeTax.
Meteo3oH5b!1. JIngapbl. ABTOMaTU3MPOBAHHBIE CUCTEMBI KOHTPOJIS 3arps3HEHUs aTMochepsl U
BOJIbI TOPOJA.

15. [Tpubopbl KOHTPOJIS IHEPrETUUECKUX 3arpsI3HEHUH.

16. Spxometpsl. He cTouT 3a0b1Bath, 4To JrokcMmeTpsl. Lllymomepsl. Bubpomepst. [Ipubopst
KOHTPOJIS AJIEKTPOMAarHUTHOTO U3ITy4eHUS paanoauana3oHa (HM3KOYaCTOTHBIE,
BBICOKOYACTOTHBIE, YIBTPAaBbICOKOYACTOTHBIE U CBEPXBBICOKOYACTOTHBIE JUAMIA30HBI).

17. OBM kak cpencTBa IPOBEACHUS SKCIEPTHOM CHCTEMBI OLEHKH W INPOTHO3UPOBAHUS
3arpsI3HEHUS OKPY’KaIoIEel IPUPOIHOM CPEJIBI.

18. TpeboBaHust K TOYHOCTU MpOBeNEHUS W3MEPEHMM. CHcTeMaThyeckash MOTPEIIHOCTb.

CrnyuaitHocTs. CoydvaitHas morpemHocTs. CyMMapHasl MOTPENIHOCTh. BbIOOp MeTonoB u
MPUOOPOB KOHTPOJISL 3arpsi3HEHHs] OKPYKAIOIIEH TPUPOAHOW CPEIBl MO OIEHKE TOYHOCTH
U3MEPEHHH.

19. ATTecTanMsi METOJOB U CPEJICTB IKOJIOTHUECKOTO KOHTpOJiA. [ ocymapcTBeHHAS
arTeCTalusa MCTOAOB KOHTPOJIA U MPOBCPKA CPECACTB U3MCPEHU S SKOJIOTUYCCKUX (baKTOpOB.
20. OO053aHHOCTH METPOJIOTHYECKUX CIYKO TPOMBIIIUICHHBIX MPEANPUATHA B TPOBEICHUH

aTTECTAlMM HCHOJIb3YEMBIX METOJOB M CPEICTB KOHTPOJISI 3arpsA3HEHHN OKpYy>Karolleun
MPUPOTHOMN CPEIIBI.
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6.2. YueOHO-MeTOANYEeCKOEe U HH(POPMAIMOHHOE 00ecTieYeHUs IJIs CAMOCTOSITe IbHOM
padoThI
1.UynnoBckuit C.M. Ilpubopsl u cpeacTtBa KOHTPOJIS 3a MPUPOAHOM Cperoi : ydeOHoe
nocobue / Yynnosckuii C.M., JluxaueBa O.1.. — Mocksa, Bonorna : Undpa-Umxenepus, 2019.
— 152 ¢. — ISBN 978-5-9729-0351-1. — TeKcT : 3JIeKTPOHHBIH // DIeKTpOHHO-OMOIHOTeYHAs
cucreMa IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/86628.html
2.Hop IL.LE. CnekTrpanbHble METOJBI KOHTPOJS KauyeCcTBa OKPYXaIollel cpenbl : yueOHoe
nocobue / Hop I1L.E.. — Omck : OMckuii rocynapcTBeHHbINH TeXHHUECKUi yHUBepcuTeT, 2017. —
107 c. — ISBN 978-5-8149-2445-2. — TekcTt : 3MeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/78473.html
3.JlarpimoBa M.M. MeTonbl U cpeicTBa KOHTPOJIS KaueCTBa OKPYKAKOIICH Cpesibl : yueOHoe

noco6ue / JlarsimoBa M.M.. — Benropon : benropoackuii rocynapcTBeHHBIH TEXHOIOTUYECKHMA
yauBepcuteT uM. B.I. Illyxoa, 9bC ACB, 2017. — 121 ¢. — ISBN 2227-8397. — Tekcr :
ANIEKTPOHHBIN // DnextpoHHO-OmOMMoreunas cucrema I[PR BOOKS : [caiitr]. — URL:

http://www.iprbookshop.ru/80424.html

4.01eHKa JKOJOTHYECKOTO COCTOSIHHSI OKPYKAIOIIEH Cpelbl TOPOACKHX TEPPHUTOPUI
MeToAaMH OMOMHIUKAIMU U OnorectupoBanus : moHorpadus / FO.A. Manapa [u ap.].. —
Craponons : CexBoisi, 2018. — 175 c¢. — ISBN 2227-8397. — TekcT : 21eKTpOHHBIN //
DNeKTPOHHO-OMOIOTE HAs cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/93159.html

7. OueHoYHbIe CPeACTBA.
@DOH/T OLIEHOYHBIX CPEJICTB AUCHUILIIMHBI BKIIFOUAET B ceOsl:

— BOIIPOCHI K 3a4eTy JAJIsl IPOBEACHUS MPOMEKYTOYHON aTTECTALINY;
— BOIIPOCHI JIJIsl MPOBEACHUS NIEPBOM U BTOPOIl pyOeKHBIX aTTeCTaIHil;
— 3aJlaHus U1 TPOBEICHUSI TEKYILIET0 KOHTPOJISL.

7.1.Bonpocsl k 3aueTy

OO1u1me mpeacTaBIeHUsI 0 MOHUTOPUHTE OKPY KaloIIen cpebl
ABTOMaTH3UpOBaHHAs HH(POPMALIMOHHASI CHCTEMAa MOHUTOPUHTA
KoHTakTHBIE METOIbI KOHTPOJISI COCTOSIHUS OKPYXKAIOIIEH Cpeibl
JlucTaHIIMOHHBIE METO/IbI KOHTPOJISI COCTOSIHUS OKPYXKAIoIEeH cpeibl
bronornueckne METOABl KOHTPOJISI COCTOSIHUSL OKPY’KAIOLIEH Cpenbl
MeTto/1b1 OMOMHIMKALIUN
Mertonbl GMOTECTHPOBAHUS
Opranu3zanys HaOt0IeHUH 32 YPOBHEM 3arpsi3HEHUs aTMOC(ephl
[TpaBuna or6opa pod armochepsl

. Anmmaparypa 1 MeToilKa oroopa npod

. CriocoObI n3BneueHus aIcopOMpOBaHHBIX BEIIECTB C (PUIBTPOB

. I3MepeHne KOHLIEHTpaluii BpeIHbIX BEUIECTB HHIMKATOPHBIMHU TPyOKaMu

. UnnuBuayanpHast akTUBHAS M TACCUBHAS JO3UMETPUs

. Tunsl oTOMpaeMbIX POO BOBI

. Buzpl mpo6 1 BuBI 0TO0pa IpoO BOJIBI

. CriocoOr1 oTO0pa. YcTpoiicTBa 1uist 0TOOpa Mpod BOIbI

. CIIEKTpOCKONNYECKNE METOBI aHAJIN3A

. MeTopl aTOMHOW CITIEKTPOMETPUHU

. DNEKTPOXUMHYECKHE METO/IbI aHAIHN3a

. Xpomarorpaduyeckue MeTO/bl aHaIu3a

. PannomeTrpuyeckuit ananus

CoNoOARWNE

e S
N - O

NNRERERRER R
POOWOW~NO UMW

Oo0pa3en YK3aMeHAIIMOHHOI'0 OMJIeTa
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T'PO3SHEHCKUM T'OCYJAPCTBEHHbBIN HE®TSIHON TEXHUYECKHUIA YHUBEPCUTET

BUWJIET Ne 1
Hucuunnuna [Ipubopsl 1 060PYIOBAHKS KOHTPOJIS 332 COCTOSIHHEM OKPYXKAIOICH
Cpeibl
®DaKkyJIbTeT HUHI crienranibHOCTh I cemecTp BeceHHMIT

1. O61mue npeacTaBieHus 0 MOHUTOPUHIE€ OKPYXKAIOIIEH cpeibl
2. ABTOMaTH3UpOBaHHAs MHPOPMALMOHHAS CUCTEMa MOHUTOPHHIA
3. KoHTakTHBIE METOJbI KOHTPOJISI COCTOSIHUSL OKPY’KaIOILEH Cpeibl

YTBEPXIAIO:

«» 2022 r. 3aB. xadeapoii Kepumos 1.A.

7.2. Bonipocsl K nepBoii pyOe;KHOH aTTecTalun
OO11me mpeacTaBIeHUsI 0 MOHUTOPUHIE OKpY KaroIIel cpebl
ABTOMaTH3MpOBaHHAs HHPOPMAIIMOHHAS CHCTEMa MOHUTOPUHTA
KoHTaKTHBIE METOABI KOHTPOJISI COCTOSTHUSI OKpY’KaloIleld cpejibl
JlvcTaHIIMOHHBIE METOIBI KOHTPOJSI COCTOSIHUSI OKPYXKArOIIeH Cpessl
buonorudeckne MeTo/Ibl KOHTPOJSI COCTOSIHUSL OKPYXKaroliel cpesbl
Metoap! OMOMHIMKAIIN
Mertonbl GMOTECTUPOBAHUS
Opranu3zanys HaOJt0IeHUH 32 YPOBHEM 3arpsi3HeHUs1 aTMoc(hepsl
[TpaBuna or6opa nmpod armochepsl

10. Anmaparypa u MeToKa oTOopa mpod

11. CriocoObl u3BII€UEHUs aICOPOUPOBAHHBIX BELIECTB C (PUIBTPOB
7.3.Bonpockbl K0 BTOPOIi py0e:kHOM aTTecTallun
CriocoOb! U3BJI€UEHHUS a/ICOPOUPOBAHHBIX BELIECTB C (PHIBTPOB
W3mepenne KOHIIEHTpAUi BPEIHBIX BEIIECTB HHIUKATOPHBIMH TPYOKaMu
WNunuBuayanbHas akTUBHAS U TACCUBHASI JO3UMETPUs
Tunsl oTOMpaeMbIX POO BOJBI
Bunast npo6 u Buibl 0TOOpa Mpod BOABI
Cnoco6s1 oTOOpa. YcrpoiicTBa it 0TO60opa mpoO BOBI
CriekTpOCKONUYEeCKHe METObI aHaIHU3a
MeTonabl aTOMHOM CIIEKTPOMETPUHN
DIEKTPOXUMHUECKUE METO/IbI aHATTN3a
10 Xpomarorpapuieckie MeTO/bl aHaau3a
11. PaguomeTpuueckuii aHanus

CoNoOA~WNE

CoNoOARWNE

O0pa3upbl OnJ1eTOB HA Py0eKHYIO H TEKYILIYI0 aTTeCTAlNU
Ha nepegyto pyoexcuyro ammecmauyuio:
Bapmuanr 1
1. ABrtomaTtu3upoBaHHas WH(OPMALMOHHASI CHCTEMa MOHUTOPUHTA
2. KoHTaKTHbBIE METOABI KOHTPOJISI COCTOSHHUS OKpPYKAIOIIEH Cpejibl
Cocmasun: 3.111.Opuyxaesa

Ha emopyro pybesicuyro ammecmayuiro:



Bapuanr 2
Merozasl aTOMHOM CIIEKTPOMETPUHU
DNEKTPOXUMHUYECKHE METO bl aHATH3a
Cocmaeun: 3.111.Opuyxaesa

HpI/IMepLI BOIIPOCOB AJIA TEKYLIECT0 KOHTPOJIsA

1. TlapameTtpsl kKauecTBa OKPYKArOIIEH CPEIbI.

[TpubopHOE OCHAIEHHE HKOJOTHUECKUX [TOCTOB

3. Metozas! npo600TOOpa U3 Pa3TMUHBIX KOHTPOJIUPYEMbBIX KOMIIOHEHTOB OKPYKArOIIEH
cpeabl

no

4. 1lpuGopel SMUCCUOHHOM CIIEKTPOCKONINU
5. IIpuGopsl a0COPOIIMOHHOMN CIIEKTPOCKOTTHH
6. YcTaHOBKM, aHANTM3HUPYIOLINE PACTBOPHI HA OCHOBAHUH PETUCTPALIH UX

INEKTPOXUMHUYECKUX XaPAKTEPUCTHK

7. Xpomarorpadsbl: UX yCTPONUCTBO, BUJIbI, BO3MOXHOCTH MCIIOJIb30BaHMSI JIJIsl aHAIN3a
KOMIIOHEHTOB OKPY’KaOILEH Cpe/Ibl

8. Pagmomerpuueckuii KOHTPOJIb COCTOSIHUSI OKPYXKAIOIIEH Cpesibl U €¢ KOMIIOHEHTOB
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7.4. Onucanue nmokasarejeii u KPpUTECPUEB OLICHUBaAHUSA KOMIIETEHIIUHA Ha PA3JHYHBIX 3Tanax Hux (l)OpMI/IPOBaHI/IH, OIMUCAHHUE IHIKAJIbI

OllCHUBAHUA.
Ilnanupyemble pe3yJibTaThbl 0CBOCHHS Kpurepuu oneHuBaHusi pe3yJibTaToB 00yYeHust HaumeHnoBanue
KOMIICTCHIHH MeHee 41 6asiioB 41-60 6am10B 61-80 6anoB 81-100 6amoB OLICHO'THOT'0
(HEy10BJIETBOPHUTEJILHO) (Y10BJIETBOPUTEJIbHO) (xopo1o) (OTJIHYHO) cpeacTBa

ITK-2 Cnoco0eH K pa3padoTKe 1 Ipo

BeJICHUI0 MePONPUSTHI

110 MNOBBIIICHUIO 3(])(I)EKTI/IBHOCTI/I npnpouooxpannoﬁ JACATCJIBbHOCTH NPCANIPUATHHA

3HATb: TCOPETUUCCKHUE OCHOBBI 3KOJIOTHYCCKOT'O (DpaFMeHTapHLIe 3HAHUA Henonusie 3Hanusa C(bOpMI/IpOBaHHI)IC, HO Cq)OpMI/IpOBaHHI)IC
MOHUTOPHHIA; METOIBI U cp?:LCTBa 10 KOHTPOJIIO COEPIKALLIE OTACIBHBIE CHCTEMATHYECKHIE
38 COCTOSIHUEM OKPY’KaIOLIEH CPElbl,

npoOeITbl 3HAHUS 3HaHUS
yMeTh: NpPUMEHATh HAa TPAKTHKE DACUETHbIE YacTuuHble yMEHUs Henonueie ymenus VMeHus NoHbIe, CdhopMupoBaHHbIC
METOJIWKHU J1JIs1 ONIpEACICHUS YPOBHS 3arpsiI3HCHUS NIOITYCKalOTCsl HEOOMbIIE YMEHHUS

OKpYy KarolleH cpensl,

OILINOKH

BJIAJETh: MOHITUHHBIM
TEepMUHOJIOTHEH, HaBBIKAMH
PKOJIOTHUECKOH JIabopaTopuu.

anmaparom,
paboThI B

YactuaHoe BJIaaACHHUC
HaBbIKaMH

Hecucremarnueckoe VYcnemHoe u

3aIaHus ISl TECTOBBIE

MNPUMCHCHUC HABbIKOB CHCTEMATHUYCCKOC

3aJaHus, TEMBI

TIPUMEHCHNE HAaBBIKOB JOKJIA/0B H
B cucrematnueckom MIPe3eHTaIHH.
MPUMEHEHNU HaBBIKOB Bomnpocs! k pyoexHOM

aTTeCTalnun

JIOITYCKArOTCsl IIPOOEIIBI
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8. OcobennocTn peaimsanui JTHCHUIVIMHBI AJI HHBAJU/IO0B M JIUII ¢ OTPAaHUYCHHBIMHA
BO3MOKHOCTAMMU 310POBbA

JUig ocyliecTBIEHHS MPOLENYp TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHON
aTTecTalMyd OOYYalOUIMXCS CO3/AaHbl (OHABI OIIEHOYHBIX CPEACTB, aJalTHPOBAHHBIC IS
UHBAJIUIOB U JIMI C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMM 3JI0pOBbsI U IO3BOJISIOIINE OLEHHUTH
JOCTMD)KEHUE MMM 3allJTaHMPOBAHHBIX B OCHOBHOM 0Opa30BaTeNbHOW IporpamMme pe3yibTaToB
0o0y4yeHHs ¥ ypOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIEHHBIX B 00pa30oBaTeIbHOM
nporpamMe. Popma poBeAeHUs TEKylled arTecTalud Uil CTYAEHTOB-UHBAJINIIOB
YCTAQHABJIMBACTCS C YYETOM WHAMBUIYAIBHBIX THcHXo(u3nyecknx ocobeHHocTe (ycTHO,
NUCHbMEHHO Ha Oymare, MMCHBMEHHO Ha KOMIIbIOTEpE, B (opMe TecTupoBaHus u T.1.). llpm
TECTUPOBAHUM Ui CIAOOBUIAIIMX CTYJCHTOB HCIOJB3YIOTCS (OHIBI OIEHOYHBIX CPEICTB C
yKpynmHeHHbIM —mpudrom. Ha »5K3aMeH npuriamaercs CONPOBOXKAAIONINH, KOTOPBINA
o0ecrieynBaeT TEXHUYECKOE CONPOBOXKJIEHHE CTyAeHTy. IIpu HeoOXOAMMOCTH CTYHEHTY-
UHBAJIUAY IPEJOCTABIAETCS JONOJHUTEIbHOE BpeMs Ul MOATOTOBKU OTBETA Ha K3aMeHe (MU
3agere). OOydaromiyecs C OrpaHUYEHHBIMM BO3MOXHOCTSIMM 37I0pOBbS M OOyuarormuecs
UHBAJINABl O0ECIEeUUBAIOTCS IMEYaTHBIMM M 3JEKTPOHHBIMHU 00pa3oBaTENbHBIMH peCcypcaMu
(mporpammbl, y4deOHBIE TOCOOHMSI JJsi CaMOCTOSTENbHOW paboTel W T.A.) B (opmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHUSIM UX 3JI0POBbs U BOCIIPUATHS HHPOpMALIUK:

1) 1St MYHBAJIMJOB U JIMIL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsSI 110 3PEHHIO:

- VIS CJIeNbIX: 3aJlaHus JUIsl BBIIOJHEHUS HAa CEMUHApax M IPAaKTHUUECKUX 3aHSITHUSIX
oopmistoTes penbedHO-ToueuHbIM MpudTOM bpaiing unu B Buae 37IEKTPOHHOIO JOKYMEHTA,
JIOCTYITHOTO C MOMOIIBIO KOMITBIOTEPA CO CIIEHATU3UPOBAHHBIM ITPOrPaMMHBIM 00eCrieYeHHEM
JUIS CJIETIBIX, TMOO 3aUUTHIBAIOTCS ACCUCTEHTOM; MMChbMEHHBIE 33JJaHUs BBIMOIHAIOTCS Ha Oymare
penbedHO-TOUeYHBbIM HIpudTOM bpaliias wiM Ha KOMIBIOTEpE CO CHEeNHUaTU3HMPOBAHHBIM
IpOTrpaMMHBIM 00€CTIeUeHHEM IS CJICNBIX JINOO HaIUKTOBBIBAIOTCS aCCUCTEHTY; 00yJYaroIuMcs
JUISL BBITIOJIHEHUS 3aJaHUS TPU HEOOXOJUMOCTH MPEAOCTABISIETCS KOMIUIEKT MHCbMEHHBIX
MPUHAJJIKHOCTEN 1 Oymara sl MicbMa peibeHO-TouedHbIM pudToM bpaiins, komnerorep co
CHeUalIn3upOBaHHBIM IPOIPAMMHBIM 00€CTIEUEHUEM ISl CIIETIBIX;

- 1 cJIa00BUAAIIMX: 00€CIeunBaeTCsl UHANBUAYAIIBHOE PABHOMEPHOE OCBELICHUE HE
meree 300 omrokc; oOydaromUMCsl s BBIIOJHEHUS 3aJaHus 1pu  HEoOXOAMMOCTHU
IPEOCTABIIAETCS YBEINYUBAIOIEE YCTPOUCTBO; BOZMOXKHO TAKXKe MCIIOJIb30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPOICTB; 3a/laHus ISl BHIIOJHEHUS 3aaHui 0pOpMIISIIOTCS YBETUYEHHBIM
mpuQTOM;

2) Ui MHBAJHUIOB U JIUI[ C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI IO CJAYXY:

- NI TIYXUX M caadoc/blIaIMXx: 00eCneunBaeTcs Haludue 3BYKOYCHUIIMBAIOLICH
anmaparypbl  KOJUIEKTUBHOTO  TIOJb30BaHUS, IpPH  HEOOXOOUMOCTH  OOy4arouIumcs
MPEOCTaBIsAETCS  3BYKOYCWIMBAIOIIAs ~ amnmapaTypa  HWHIUBUAYaIbHOTO  TOJb30BaHUS;
IIPEIOCTABIISIOTCS YCIYTH CypAOIEPEBOIUHKA;

- VI CJICNOIJIYXMX JIOIIyCKAaeTCs NPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO YCIYrH
TU(IIOCYpIOTIEpEBOAUMKA (TOMUMO TPeOOBaHUM, BBIMOIHAEMBIX COOTBETCTBEHHO IS CIEMbIX U
TIIyXUX);

3) I ML C TSXKENBIMUA HapyLIIEHUSAMHU PedH, TIyXHX, cIa00CIbIIIAINX JIEKIIMA U CEMUHApHI,
IPOBOJUMBIE B YCTHOM (hopMe, TPOBOAATCS B MUCbMEHHOH (opme;
4) 17151 ”HBAJIMJIOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbsI, HMEIOLUX HAPYIICHUS

12



ONOPHO-IBHIATEJILHOI0 anmnapara:

- IS JIAI] ¢ HApYIICHUSMHU OIOPHO-JBUTATEIILHOTO armapara, HapyIICHUSMH JBUTATEIbHBIX
(GYHKIMI BEpXHUX KOHEYHOCTEH HITM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH: MTUChMEHHBIC 3aJaHUS
BBITIOJHSIOTCS. Ha KOMIIBIOTEPE CO CIEIUATM3UPOBAHHBIM TPOTPAMMHBIM OOECIICUCHUEM HWITU
HAJIMKTOBBIBAIOTCS ACCHUCTEHTY; BBITIOJHEHUE 3aJaHWii (TECTOB, KOHTPOJBHBIX padoT),
IIPOBOIMMBIC B MUCHbMEHHOM (hopMme, MPOBOIATCS B YCTHOHM (hopMe myTeM ompoca, Oeceibl ¢
o0ydJaromuMmcest

9. YueOHO-MeTOnM4YecKOe U HHPOPMAIIMOHHOE o0eceyeHue TUCIUILTHHbI

9.1 JIuteparypa

1.UynnoBckuit C.M. Ilpubopsl u cpeacTBa KOHTPOJS 3a MPUPOAHOM Cperoi : ydeOHoe
nocobue / Yynnosckuii C.M., JluxageBa O.1.. — Mocksa, Bonorna : Undpa-Umxenepus, 2019.
— 152 ¢. — ISBN 978-5-9729-0351-1. — TekcT : 3MeKTPOHHBIH // DNeKTPOHHO-OMONIMOTeYHAs
cucrema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/86628.html

2.Hop IL.E. CnekrpanbHble METOIbI KOHTPOJS KayecTBa OKpYKaroIleh cpeibl : yueOHOoe
nocobue / Hop I1L.E.. — Omck : OMckuii rocynapcTBeHHBINH TeXHHUECKUH yHUBepcuTet, 2017. —
107 c. — ISBN 978-5-8149-2445-2. — TekcT : 3MeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAs
cucrema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/78473.html

3.JlareimoBa M.M. MeTonbl 1 cpelicTBa KOHTPOJIS Ka4eCcTBa OKPYXKAIOIIeH cpenbl : yueOHoe

noco6ue / JlarsimoBa M.M.. — Bbenropoy : benroponckuii rocynapcTBeHHBIH TEXHOJIOTUIECKUNA
yausepcuteT uM. B.I. Ilyxosa, ObC ACB, 2017. — 121 c¢. — ISBN 2227-8397. — Tekcr :
ANIEKTPOHHBIN // DnextpoHHO-OmOmMoreunas cucrema I[PR BOOKS : [caiitr]. — URL:

http://www.iprbookshop.ru/80424.html

4.011eHKa HKOJIOTMYECKOTO COCTOSIHUSI OKpPY)KAIOIEeH Ccpenbl TOPOACKUX TEeppUTOpUi
MeToAaMH OMOMHIUKAIMU U OuorectupoBanus : moHorpadus / FO.A. Maungpa [u ap.].. —
CraBponons : Cekoits, 2018. — 175 ¢. — ISBN 2227-8397. — TekcT : 37M€KTPOHHBIN //
DNeKTPOHHO-OMOTHOTe Has cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/93159.html

9.2 TlepeyeHb METOAMYECKHX YKA3aHHMil JJIsi O0YyYAIOIIMXCS 1O OCBOECHHIO JMCIMIIHHBI
(IMpunoxenue).

10.MaTepuajbHO-TeXHHUYECKOEe OOecnedeHue TN CIUIINHbI:

10.1.O5neKTpOHHBIN KOHCIIEKT JeKIui, npe3entanuu, [1K, neMoHcTpanioHHbIe MaTepHaIbl.

10.2. CawmocrosTensHass padoTa CTyIEHTOB MPOBOAUTCS B Oubmmorekax kopmyca 'YK wu
Kopiyca «1». Bubnmoreku ocHaleHbl KOMITBIOTEPHOM TEXHUKOM 1 BO3MOKHOCTBIO MOAKIIIOUEHUS
K cetu «MHTEepHET» N noctyna B ObC.

11. lonostHeHHs1 ¥ U3MEHEeHHUsI B pa0oyeii mporpaMMe Ha y4eOHbIH 1o

HOHOJ’IH@HI/IH 1 U3MCHCHUA B pa6oq1/1e IporpaMMbl BHOCATCA €KCTOJHO IEPEa HaA4YaJIOM HOBOI'O
yuebHoro roja no gpopme. MsMeHeHus 10HKHBI 0POPMIIATHCS JOKYMEHTAIBHO U BHOCSITCS BO BCE
YUYTCHHBIC OK3EMILIAPHI.
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Mpuioxenune

MeToanyeckue yKazaHusi 10 OCBOCHHIO JUCHHUIIIHHBI
«IIpnGopsbl 1 000pyAOBaHME KOHTPOJIS 32 COCTOSIHMEM OKPYKaIOLIel cpeabl»

1. Metoanueckue ykazaHus AJsi 00y4arOIIUXCS M0 MIAHUPOBAHUIO U OPTaHU3ALNHU
BpeMeHH, He00X0JUMOr0 IJI1 OCBOEHUSI I CUMILJIMHbI.

W3yuenne pekoMeHAyeTCs HayaThb C O3HAKOMJICHMS C paboueil  mporpammoit
JTUCHUIUIMHBL, €€ CTPYKTYpOl M coaepKaHHeM pa3fenoB (Moayiei), (OHIOM OLEHOYHBIX
CPEACTB, O3HAKOMHUTHCA C Yy4eOHO-METOJMYECKUM M HH(POPMALMOHHBIM O0ECIeYeHUEM
JUCIUIUIAHBL.

Hucuumuna «IIpu6opsl U 060pyaoBaHHE KOHTPOJS 32 COCTOSIHMEM OKPpY:Karoulei
cpeabD» COCTOUT U3 8 CBSI3aHHBIX MEXAYy cOo00r0 TeM, 00eCHeuMBarOIIMX I0CIe10BaTEIbHOE
M3ydeHHe MaTepuaa.

Ob6yuenne no aucuuruHe «I[IpuGopsl u 000pyT0BaHME KOHTPOJISI 32 COCTOSIHHEM
OKPpY Kalolleil cpeabD» OCYIIECTBISETCS B CICAYIONINX (hopMax:

1. AynuTtopHble 3aHATUSA (JEKLUH, TPAKTHUECKUE 3aHATHUA).

2. CamocrosiTenbHast paboTa cTyneHTa (MOATOTOBKA K TPAKTHUYECKUM 3aHATHUSM,
JTOKeJIaaam).

3. MuTepakTuBHBIE POPMBI IPOBEICHUS 3aHATHH (KOJUIOKBHYM).

VY4uebHblil MaTepuan CTPYKTYpUPOBaH M M3Y4YEHHE IUCLUIUIMHBI IMPOU3BOAUTCS B
TEMAaTUYECKOH  TOCIIE0BATEIBLHOCTH. Kaxnomy  mpakTHUecKOMy — 3aHATHIO |
CaMOCTOSITEJIbHOMY ~HM3YyUYEHHMIO MaTepuaia IpeallecTBYeT JeKIUs IO JaHHOM Teme.
OOyuarommecss CaMOCTOSITENIFHO TPOBOJST NPEABAPUTEIBHYIO TOATOTOBKY K 3aHATHIO,
IPUHUMAIOT AKTUBHOE M TBOPUYECKOE y4yacTHe B OOCYXJIEHUU TEOPETUYECKHX BOIPOCOB,
pazbope MpoOJIEMHBIX CHUTYyallMid W TIOMCKOB IMyTed WX pemieHus. MHorue mnpooieMsl,
u3ydaemble B Kypce, HOCSAT JMCKYCCHOHHBIM XapakTep, YTO MpearojaracT WHTepaKTHUBHBIN
XapakTep MPOBEICHHSI 3aHATHI HAa KOHKPETHBIX IPUMeEpax.

Onwucanue nociae0BaTeIbHOCTH AEUCTBHHM 00yyaromerocs:

[Tpu m3yueHnn Kypca ciieyeT BHUMATEIbHO CIYIIaTh U KOHCIIEKTHPOBATh MaTepHal,
U3JaraeMblii Ha ayAMTOPHBIX 3aHATUAX. (7 ero MOHMMaHMS M KayeCTBEHHOTO YCBOCHMS
PEKOMEHIYEeTCsl CIIeYIOIasl TOCIIEN0BATEIbHOCTD ACUCTBUM:

1. Iocne oxoHYaHMs y4eOHBIX 3aHATHH Ui 3aKpelyIeHUsT MaTepualia IPOCMOTPETh U
00IyMaTh TEKCT JIEKLIUHU, IPOCITYILIAHHOW CEroHs, pa3o0paTh paccCMOTpEeHHbIE Tpumepsl (10 —
15 mMunyT).

2. IIpy moArOTOBKE K JICKIMH CIIEIYIOIIETO JHS TOBTOPUTH TEKCT MPEABLIYIIEH JSKIHH,
MOJyMath O TOM, Kakasi MOKeT ObITh cieayromas tema (10 - 15 munyr).

3. B Teuenue Henmenu BBHIOpATh BpeMs A paboTHI ¢ IUTEeparypoil B Oubimoreke (1o
1 gacy).

4. IIpu MOATrOTOBKE K MPAKTUYECKOMY 3aHSTHIO IIOBTOPUTH OCHOBHBIE IOHATHS 110 TEME,
U3YYUTh NOpUMepbl. Pemias KOHKPETHYIO CHTYyallMio, - TPEeIBAapUTENbHO IOHATh, KaKOH
TEOPETUYECKUI MaTepra Hy)kKHO UCI0JIb30BaTh. HaMeTuTh 11an pemeHus, monpoboBaTh Ha ero
OCHOBE pemuTh | - 2 mpakTU4YecCKne CUTyaruu.

2. MeToanyeckue yka3aHusi Mo padoTe 00y4yaroluxcsi BO BpeMsi NpPOBedeHUs!

JIEKIMH.

Jlekuuu JaroT OOy4aroIMMCSl CHCTEMaTU3MpPOBAHHBIE 3HAHMUA 10 JAMCLUIUIMHE,
KOHIICHTPHUPYIOT UX BHUMaHHE HAa Han0OJee CIOXKHBIX M BaXKHBIX BOIpocax. JIeKiun oObIYHO
U3JIAraloTcsl B TPAAMLIMOHHOM HJIM B MpoOJeMHOM cTuie. [[ng cTyneHTOB B OOJBIIMHCTBE
cilyyaeB B IpoOiaeMHOM cTuie. [IpoGiieMHBIN CTHIIb MO3BOJSET CTUMYIMPOBATH AKTUBHYIO
MO3HABATENIBHYIO JIESITEIBHOCTh O0YYAIOMUXCS M UX MHTEpEC K TUCLHUIUIMHE, (HOpMUPOBATH
TBOpYECKOE MBIIUIEHHE, MpuOeratb K MPOTHUBOIOCTABICHUSAM U CPaBHEHUSM, [€J1aTh
0000111eHUs, aKTUBU3UPOBAaTh BHHUMAaHHE OOYYAIOIIMXCS IMyTEM IMOCTAaHOBKH IPOOJIEMHBIX
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BOIIPOCOB, MOOLIPATH JUCKYCCHIO.

Bo Bpemsi JIEKIMOHHBIX 3aHATHIA PEKOMEHAYETCsl BECTH KOHCIIEKTHPOBAHUE Y4€OHOTO
MaTepuasa, oopaare BHUMaHue Ha (JOPMYIMPOBKH U KaTETOPHUHU, PACKPBIBAIOIIUE CYTh TOTO
WJIM MHOTO SIBJICHHS, WIH IIPOLECCOB, BEIBOJIBI U TPAKTUYECKUE PEKOMEHAALNH.

KoHcnekt nexnum mydimie MOApa3feNsTh Ha IyHKTHI, COOMIOAas KpPacHYIO CTpPOKY.
OtoMy B 00ibI1ION CTeneHU OyayT CIOCOOCTBOBATH BOIIPOCH! IIaHA JIEKIMH, IPEIJI0KEHHbIE
npenonaBatensM. Crienyer oOpaiiaTh BHUMaHHME Ha AaKIEHTBI, BBIBOJBI, KOTOpBIC IENIAET
IpernojaBaTenb, OTMedas HauOolee BaXKHbIE MOMEHTBHI B JIGKIMOHHOM MaTepuale
3aMEUaHUSAMH «BAXKHO», «XOPOIIO 3allOMHUTH» MU T.N. MOXHO Jenarh 3TO U C IOMOILBIO
Pa3HOLIBETHBIX MAPKEPOB WJIM PYUYEK, IOAUYEPKUBAs TEPMUHBI U OIPEICIICHUS.

Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHu#, ab0peBuatyp u
cuMBOJIOB. OfHaKo Ipu JAaibHeWnIed paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4dlle 3aMEHHTb
OOBIYHBIMH CJIOBAaMH JUIsl OBICTPOTO 3PUTEIILHOTO BOCIIPHATHS TEKCTA.

PaboTast Ha/l KOHCIEKTOM JIEKIMHA, HEOOXO0AUMO HCII0JIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEPaTypy, HO U Ty JUTEPATypy, KOTOPYIO JOIMOJHUTEIBHO PEKOMEH]I0BAJI MIPENOaBaTelb.
VmeHHo Takas cepbe3Hasi, KpOIoTJInBas paboTa ¢ JIEKIIMOHHBIM MaTepHUajIoM HO3BOJIMT IIyOOKO
OBJIAJIETh TEOPETUUECKUM MaTEPUAIIOM.

Tematuka nekuuil faercs B padboueit mporpaMmme JTUCHMITINHBIL.

3. Meroanueckne yka3aHusi O0y4alOIMMCS 1O NOATOTOBKE K HNPAKTHYECKHUM
3aHATHSAM.

Ha mnpaxkThueckux 3aHATHUSX HIPUBETCTBYETCSI AKTUBHOE YydacTHE B OOCYKICHHUU
KOHKPETHBIX CHUTYyallui, CIOCOOHOCTh HAa OCHOBE IOJYYEHHBIX 3HAHUI HaXxOoIUTh Hauboiee
3pGEeKTUBHBIE  PENICHHS  MOCTAaBICHHBIX  NpoOJeM, yMeTh  HAXOIUTh  TIOJIE3HBIHA
JOTIOJIHATEIbHBIIMATEPHAT 110 TEMATUKE CEMUHAPCKUX 3aHITHH.

CryneHTy peKOMEH1yeTCsl CaeayIolasi cxeMa IMOArOTOBKY K CEMHUHAPCKOMY 3aHSATHIO:

1. O3HakomyleHHE C TUIAaHOM IPAKTHYECKOTO 3aHATHUS, KOTOPBIM  OTpaxaer
COAECPKAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIEKT JEKIINA;

3. IIpounTaTh OCHOBHYIO H JOMOJTHHUTEIBHYIO JTUTEPATYPY.

B npouecce moaroToBkM K MPakTUYECKUM 3aHATHUAM, HEOOXOAMMO 0OpaTuTh ocoboe
BHUMAHHE HA CAMOCTOATEIIbHOE U3YyYEHHE PEKOMEHI0BaHHOM uTepaTypsbl. [Ipu Bcell moaHoTe
KOHCIIEKTUPOBAHUA JIEKIMM B HEH HEBO3MOXKHO H3JIOXKHMTHb BECh MaTepual M3-3a JIMMUTA
ayTUTOpHBIX yacoB. [loaToMy camocTosiTenbHas paboTa ¢ yueOHUKaMH, y4eOHBIMHU TOCOOUSIMH,
Hay4HOU, CIIPaBOYHOW JIMTEPATypoOH, MarepuaiamMu IMEepUOAUYECKUX u3JaHui u MHTepHera
sBigeTcs Hauoosnee 3Q(PEeKTUBHBIM METOIOM MOIYYEHUSI TOTOTHUTEIbHBIX 3HaHUH, I03BOJISET
3HAYUTENbHO AaKTHBHU3MPOBATh IpOLIECC OBIAJeHHUS WHpopManuel, crnocodcTByeT Ooee
riyOOKOMY YCBOEHHIO M3y4yaeMoro marepuana, (OpMHUpPYET y CTYJEHTOB OTHOIIEHHE K
KOHKpeTHOW mpobsieme. Bce HOBBIE HMOHATHS MO H3ydaeMON TeMe HEOOXOJMMO BBbIYYHUTh
Hau3yCTh U BHECTH B IJIOCCApUH, KOTOPBIH 11eJIeco00pa3HO BECTHU C CAMOT0 Hayaia W3Y4eHHUS
Kypca,

4. OTBETUTH Ha BOIIPOCHI IJIaHA MTPAKTHYECKOTO 3aHATHS;

5. BLIITOIHUTE JOMAIIHEE 3aJaHUE;

6. IIpopaboTarh TecTOBBIC 3aJaHUS U 33/1a4H;

7. Ilpu 3aTpyaHeHusIX chOpMyJIMpPOBaTh BOIPOCH! K IIPETIOAABATEIIO.

Pesynprar Takoi pabOTHl JTOMKEH MPOSBUTHCA B CHOCOOHOCTH CTYJEHTa CBOOOIHO
OTBETUTbH HA TEOPETUUYECKHE BOIIPOCHI IPAKTUKYMA, BBICTYINATh U y4aCTBOBATh B KOJJIEKTUBHOM
00CYXJIEHUH BOIIPOCOB M3y4aeMOW TE€MBbI, IPABUIBHO BBINOIHATH MPAKTUYECKHE 3alaHUS U
WHBIE 3aJIaHUs1, KOTOpPbIE JAIOTCS B (DOH/IE€ OLIEHOYHBIX CPE/ICTB AUCIUILTUHBIL.

4. Metoauyeckue yKazaHHsl 0O0y4YalOIIMMCSl 10 OPraHM3alMH CaMOCTOSITEIbHOM
padoThI.

lens opranuzanum caMOCTOSTENbHOW paboTel 1o auctuiiuHe «I[Ipudopsl u
o0opy0BaHMe KOHTPOJISA 32 COCTOSHHEM OKPpY’Kalolleil cpeab» - 3TO YriayOlieHHue U
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pacipeHre 3HaHUH B 00JIaCTH HKOJIOTMYECKOTO MHPOBO33pEHHs; (POPMUPOBAHUE HABBIKA U
HHTEpPECa K CAMOCTOSITENIbHON NI03HABATEIBbHOU €S TEIILHOCTH.

CamocrodarenbHas pabora oOy4aromUXcs SBIAETCS BaXXHEWIIMM BHMJIOM OCBOEHHS
COJZIep KaHUs JUCIUTUIMHBL, MOATOTOBKH K NMPAKTHYECKUM 3aHATHUAM U K KOHTPOJIBHOM padoTe.
Croa e OTHOCATCS M CaMOCTOSITEIbHOE YIIyOJIEHHOE W3y4eHHE TEeM JAMCLUIUINHBL
CamocrosrenbHas paboTa MpeACcTaBisieT co00il MOCTOSHHO JIEHCTBYIOIIYIO CUCTEMY, OCHOBY
00pa30BaTENBLHOIO MIPOLECCA U HOCUT UCCIIEI0BATEIbCKHUI XapaKTep, YTO NOCIYKUT B Oy TylieM
OCHOBAHMEM JUIS HAlHMCaHUS BBITYCKHOW KBaJHU(PHUKAIIMOHHON padoThl, MPaKTUYECKOTO
IIPUMEHEHMS] OJTYYEHHBIX 3HAaHUH.

Opranuzanus caMOCTOSATENIbHOW PadOThl 00YYAIOUIMXCSI OPUEHTHUPYETCS] HA aKTHBHBIC
METO/bl OBJIAJICHHs 3HAHUSAMU, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, IEPEX0] OT TOTOYHOIO K
WH/IMBUYyJIM3UPOBAHHOMY O0YUEHUIO, C YUETOM MOTPEOHOCTEN 1 BOZMOKHOCTEH JIMYHOCTH.

[IpaBuibHAs opraHU3aLus CAMOCTOSTENIbHBIX Y4eOHBIX 3aHATUH, UX CUCTEMaTUYHOCTb,
1esecoodpa3Hoe IMIaHUPOBaHUE PAOOYETO0 BPEMEHH IMO3BOJISIET CTYACHTaM Pa3BHBATH YMEHHS
U HaBBIKM B YCBOCHHUU U CHUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HaHUI, 00ecreunBaTh BBHICOKUM
YpOBEHb  YCHEBAEMOCTH B MEpuo]  OOYy4YEHMs, IMOJyYUTh HABBIKM  IOBBILICHUS
po(eCCHOHATILHOIO YPOBHSI.

[loaroroBka K MpakTUYECKOMY 3aHSTHUIO BKIIFOUAET, KPOME NMPOPAOOTKU KOHCIIEKTa U
IpEe3eHTalMM  JIeKIMH, T[OMCK JHUTeparypbl (IO pPEKOMEHJOBAaHHBIM CIIHCKaM MU
CaMOCTOSITENIbHO), OJATOTOBKY 3arOTOBOK JJIsl BBICTYIIJIEHHM 1O BOIpPOCaM, BBIHOCUMBIM IS
00CYXJIeHUSI 10 KOHKpeTHOW TeMe. Takue 3aroTOBKM MOTYT BKIIOYaTh LUTAThbl, (aKThl,
COIIOCTaBJICHUEPA3IMYHbIX MO3ULIMNA, cOOCTBEHHbIE MbIcau. Eciin npobiema 3anHTEpecoBaia
00y4aroIerocsi, O0H MOXeT IMOJAIOTOBUTh pedepar W BBICTYIIUTh C HUM Ha MPAKTUUYECKOM
3aHsaTUU. [IpakTHyeckoe3aHsTHE - ITO, MPEXKIE BCEro, JUCKYCCUsl, OOCYKIEHHE KOHKPETHOMN
CUTYyallud, TO €CTh IpEJIojaraeT yMeHHEe BHUMATEIbHO CIyIIaTh WIEHOB MaJlOW I'PYIIbl U
MoOJIepaTopa, a TakKe cTapaTbCsl BbICKA3aTh CBOE MHEHHE, BbICKa3bIBaTh COOCTBEHHBIE HJIEU U
MPEJUI0KEHUS], YTOUHATHH 33/1aBaTh BOIIPOCH! KOJUIETaM MO 00CYKACHUIO.

IIpy mnoAroToBKE K KOHTPOJIBHOM paboTe oO0ydaromuiicss JOKEH  IOBTOPSTh
MPOIIEHHBIN MaTepHall B CTPOrOM COOTBETCTBHHU € YU€OHOM POTrpaMMOif, UCIIOJIb3ysI KOHCIIEKT
JeKUUH U JIUTepaTrypy, PEKOMEHJO0BaHHYIO MpernojaBaTesneM. [Ipu HEoOXOAMMOCTH MOXKHO
00paTUTHCS 32 KOHCYJIbTAIleH U METOIMYECKOI MOMOIIBIO K ITPETo1aBaTelto.

CamocTosTenbHast paboTa peanu3yercs:

— HEMOCPEICTBEHHO B IPOLIECCE ayAUTOPHBIX 3aHATUHN - HA JIGKIMSX, MPAKTUYECKUX
3aHATHUSX;

— B KOHTaKkT€ C IPENOAABATE]EM BHE PAMOK PACIHCaHUSA - HA KOHCYJIbTALMIX IO
y4eOHBIM BOIPOCaM, B XOJI€ TBOPUYECKUX KOHTAKTOB, IIPH JUKBUIAINH 33JI0JKEHHOCTEH, IIpH
BBITIOJTHEHUY WHIUBUYAIbHBIX 3aJaHUH U T.1I.

— B OubmuoTeke, AoMa, Ha Kadeape MpHU BHIMOJHEHUH OOYYaIOMUMCS YIEOHBIX H
MIPaKTUYECKUX 3a]ad.

Bunst CPC n kputepun oLieHOK
(o 6amnpHO-peiitunroBoit cucreMe [ THTY, CPC onenuBaercs B 15 6amioB)
1. Joxnaxn

Temsbl 11 caMOCTOATENTHLHON PabOTHI MPOMUCAHBI B paboveld MporpaMme JTUCIHUITIHHBIL.
O} heKTHBHBIM CPEICTBOM OCYIIECTBIECHHUS 00 YJAOIIMMCS CAMOCTOSTEIFHON PaOOTHISBIISICTCS
3JIEKTPOHHAs HH(OPMAIIMOHHO-00pa3oBaTeIbHas Cpeia YHUBEPCUTETA, KOTOpasi o0ecrednBaeT
JOCTYyNl K y4eOHBIM IUIaHaM, paboyuM MporpamMmaMm IUCHUIUIMH (MOZYyJel), MpaKkTHK, K
W3JIAaHUSAM DJIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM.
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	Дисциплина «Приборы и оборудование контроля за состоянием окружающей среды» состоит из 8 связанных между собою тем, обеспечивающих последовательное изучение материала.
	2. Методические указания по работе обучающихся во время проведения лекций.
	3. Методические указания обучающимся по подготовке к практическим занятиям.
	4. Методические указания обучающимся по организации самостоятельной работы.

