





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
NMHCTPYMEHTAJIBHBIE METO/ABI AHAJIU3A

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I1CK-1.3 — cnocoGHOCTH M/IaHUPOBaTh, pa3pabaThiBaTh M COBEPLIEHCTBOBATE CUCTEMBI YTIPAB/IeHHsI OXPaHOU
TpyAa

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-1.3

3HAHUS:

Ha YpPOBHe Npe/iCTaB/eHuI:

- 3HaHWe OCHOBHBIX KCEHOOMOTHKOB, Hau0osiee pacmpOCTPaHEHHBIX SKOTOKCMYHBIX M OMAacHBIX
BeII|eCTB;

- 3HaHWe OCHOBHBIX BH/IOB U WCTOYHMKOB 3arpsisHEHHsI OKpy’Karwollel cpeibl Haubosee
pacnpocTpaHeHHbIMY BPeIHbIMU BellleCTBaMU;

- BUZIOB 9KOJIOTMYECKOT0 MOHUTOPHHT'A, €ro 3a/iau, OpPraHU3aLyio U Iy TH pean3aLuy;

- K/1acCUUKALMI U XapaKTePUCTUK OCHOBHBIX 3arpsi3HUTe el M UX UCTOYHHKOB,;

Ha YPOBHe BOCIIPOM3BeJleHHS:

- 3HaTh OCHOBHbIE HOPMHUPYyeMble TlapaMeTphl Cofiep>KaHHs BPeJHbIX BellleCTB B OKpY»Katollel cpefie;

- OpraHu3alMI0 W MeTOAUKY TNIpoBefileHHsl HaO/ofeHui 3a ypOBHeM 3arpsisHeHHsi aTMOC(epHOro
BO3/lyXa, [IPUPOAHBIX BOJ, II0YB;

- METO/|bl aHa/M3a 3arpsI3HSIIOIINX BellleCTB, IPUMEeHSIeMbIX B IDOM3BO/ICTBE;

- OCHOBHBIE CTIOCOOBI ¥ 3Tarbl IPOBe/|eHHsT TPOU3BOACTBEHHOTO SKOJIOTMYeCKOTO KOHTPOJIS;

Ha ypOBHe TIOHUMaHUSI:

- 3HaTh OCHOBHbIe AaHAMTUUYECKHe MeTOAbl SKOJOTHUYECKOTO MOHUTODWUHTA, METOAbI W3y4eHUs
XMMHUYECKOI'0 COCTaBa ra30BbIX U BOAHOW cpefi, KOHTPOJIb IIPUPOAHBIX U CTOYHBIX BOJ, I10Kasare/iy KayecTBa
BOZIbI, COCTOSTHHSI TTI0YB M METOZIbI X OTIpeZieieHHs, 0M0I0ornuecKrie MeTO/bI B 9KOJIOTHUeCKOM MOHUTODHHTE;

- 3HaThb OCHOBHBbIE METOZbl SKOJIOTMUECKOTO IIPOTHO3MPOBAHMS], OLIEHKM YDOBHS 3arpsi3HeHus!
TexHoC(epsl, OL|eHKW HalpsHKeHHOCTH KOJIOTHYeCKUX CUTYaLUi.

- 3HaTh TEXHUUYECKHUE CPeICTBA SKOAaHA/IMTUUECKOTO KOHTPOJIS;

- 3HaTh Ha3HaueHWe, YCTPOUCTBO, MIPUHLMIT PA0OTHI M YC/IOBUS IKCIUTyaTalii IPUOOPOB 1 arrapaTyphbl
KOHTPOJIs1 KauecCTBa [PUPOAHON Cpejibl;;

YMeHus:

TeopeTHUeCKue:

- IPOBOJUTH aHA/IN3 COOTBETCTBUS (PaKTUUeCKUX TTapaMeTPOB ra30BbIX BEIOPOCOB U COPOCOB B BOJHBIE
00BeKTHI TPeOOBaHUSIM HOPMAaTHUBHO-TEXHUYECKOW JOKYMeHTaLi, HOPMaTHBHO-TIPABOBBIX aKTOB;

- TIO/Ib30BaThCsl CIPABOYHOW JIMTEPATypOM; BBINOJHATH WTOTOBbIE pACUYeThl C HCIOJB30BaHUEM
CTaTUCTHUECKOH 00pabOTKH pe3y/IbTaTOB aHA/IM3a;

MpaKkTUUecKue:

- OLIeHMBATh BO3MO)KHOCTH MeTO/[0B, 000CHOBAHHO BBIOPATh COOTBETCTBYIOLIUI METO/, [JIsi KOHKPETHOMN
MPaKTUYeCKOM 3a/jauul.

- UeHTU(ULIMPOBATE UCTOYHMKHU BbIJ|e/IeHUsI 3arps3HSIOIIMX BellecTB, JHePIrUU U Jpyrux (pakTopoB
BO37IeliCTBUS Ha OKPY’KaloIllyI0 PUPOJHYIO CPeAy;

- [10/1b30BaThCs1 OCHOBHBIMHU CPeJICTBaMU KOHTPOJIs1 KaueCTBa OKpY»Karollieil IpUPOJHOI Cpefbl;

- CaMOCTOSITe/IbHO ITUIAaHUPOBaTh, MPOBOAUTH U 0000IIaTh pe3ysbraThl SKCIIEPUMEHTOB I10 OLieHKe
KauecTBa OKpY’Karollieil cpefibl;;

HABbIKU:

yuacTusi B aHAJMTUYECKWX M3MepeHHusiX C orpefeseHdeM (akTUYeCKUX KOHLIEHTPALMii HEeKOTOPbIX
PacrpoCTpaHeHHbIX BpeJHBIX BEILeCTB B TIPOMBIIIJIEHHBIX BIOpOcax v cbpocax;

B/IaZieHre OCHOBHBIMU (PU3UKO-XMMHUUECKUMU ¥ OMO/IOrMYeCKUMH MeTO/IlaMi 9KOMOHHUTOPHHTa;

13MepeHNsl ypPOBHeH OIlacHOCTell Ha NMPOM3BOACTBE U B OKpY)Karolllell cpefie, UCI0JIb3Ysl COBPEMEHHYIO
V3MepUTEe/bHY0 TEXHUKY..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna THCTPYMEHTAJIBHBIE METO/IbI AHAJIN3A sBrsieTCsl JUCLUIUIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
Hanpasnenuto 20.03.01 TexHocgepHas be3onacHocmb.

CopepxaHue [UCLMIVIMHBL SBJSETCS JIOTUYeCKUM Ipogos/pkeHueM gucuuiivH:  OKOJIOT'US,
BE3OITACHOCTD X XU3HEJEATE/IBHOCTMN.

Cogep>§aHHe OUCLIUTIZIVHBL ~ SIBJISIETCSI  OCHOBOM i ocBoeHust aucimruiud:  3AIIIATA B
YPE3BbIYAVHBIX CUTYALIUAX.

Hpe,ELBapI/ITEIIbeIe KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — crnocobeH yuuThIBaTH COBPEMEHHbBIE TEH/IeHIIMU PA3BUTHS TEXHUKH U TeXHOIOTHH B 006/1aCTH
TexHoC(hepHol 6e30MacHOCTH, U3MEPUTETbHON U BEIUMC/IMTEILHON TeXHUKH, MH(HOPMAaI[MOHHBIX
TeXHOJIOTHH TIPH pelieHnH TUTIOBBIX 3a/iau B 00/1acTH 1podeCCHOHANIBHOM [1esITeIbHOCTH, CBI3aHHOM C
3alUTON OKpY’Karolllel cpefibl U obecriedeHreM Ge30MacHOCTH YeoBeKa

¢ OIIK-2 — criocobeH obecnieunBaTh 6€30MaCHOCTL YeI0BeKa U COXpaHeHHe OKpY»KaroIlel cpeipl,
OCHOBBIBAsICh Ha MPHHITUIAX Ky/BTYPhI 0€30MaCHOCTH U KOHIIETIUN PUCK-OPUEHTUPOBAHHOTO
MBIILJIEHUS

¢ YK-8 — CrniocobeH co3/jaBath U MO/|Iep>KUBaTh B TIOBCEJHEBHOM KU3HU U B TIPOGeCCUOHATLHOU
JIesITeNIbHOCTH 6e30TacHbIe YCIOBUS KU3HE[eATeTbHOCTH [/t COXPaHeHHUsT IIPUPOAHOM Cpejbl,
obecrieueHsi yCTOMUMBOTO Pa3BUTHSI 00IIIECTBA, B TOM UHC/Ie TIPH YTPO3€e U BO3HUKHOBEHUU
Yype3BbIUAHBLIX CUTYAI[|i U BOEHHBIX KOH(DIMKTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

BCEI'O

Jlekuuu

IIpakTHyeckue
3aHATHSA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.3

Paszpen 1. MOHMTOPHHT OKpY)KaloILieii CpeAbl H 9KOI0rHYeCKHii KOHTPO/Ib. [ToHsTHE 06
5KO/IOTMYeCKOM MOHUTOPUHTE, €ro Lie/six U obbekTax. Knaccudukalys cicTeM MOHUTOPHHTA.
HabnrofieHnst 3a 0CHOBHBIMHU COCTAB/ISTIOIMMU Grochepbl. MeTob! 9KOJIOrHUeCKOro
MOHUTOpPHMHTa. MOHUTOPHHT aTMOC(epPHOT0 BO3/)yXa, OpraHu3aLiist Hab/MoAeHHi U KOHTPOJIs
3arpsi3HeHHH. MOHUTOPHHT BOJHBIX 00beKTOB. [I04BeHHO-3K0/IOrHUeCKHii MOHUTOPUHT U
MOHMTOPHHT GHOpa3HO06pa3ws.

Paspen 2. KonTposb 3arpssHenus armocdepHoro Bosjyxa. Cocras arMocdepHOro
BO3/tyxa. Knaccudukanus 3arpsisHutenei Bo3ayxa. CraH/japThl KauecTBa aTMOC(hepHOro
BO37iyxa. OpraHu3sanus Hab/mrofieHHH 3a ypoBHeM 3arpsisHeHHs: atMocdepsl. OT6op npob
BO3Ayxa. Anmaparypa ¥ MeToauku or6opa rpo6. CTaHAapTHbIE CMeCH BPeAHBIX BEIL|eCTB C
Bo37iyxoM. CoBpeMeHHBIe MeTO/bl KOHTPOJIS 3ar psI3HEHHs BO3/YIHOM cpe/ibl. VI3MepeHue
KOHLIeHTpaL{1i BpeJHbIX BelljeCTB MHAUKATOPHBIMU TPyOKamu. VIHAUBH/yaIbHast aKTUBHas U
TIaCCUBHAsA NO3UMeTpus.

16.3

13

0.5

0.8

15

15

Paspen 3. KoHTpo/b 3arpssHeHust BOAHBIX 00bekToB. Coctas rugpocdepst. VICTOUHUKY U
3arpsi3HuTesN ruapocepsl. HopmMupoBaHie KauecTsa BoAbI B BogoéMax. OpraHusarust
KOHTpOJIS KauecTBa BoAbl. OT60p npo6 Bozpbl. THIbl 0T6MpaeMbIx 1po6. Buzb! pob 1 BHABI
or6opa npo6. Crioco6bl oT6opa. Yerpoiictsa Ayist or6opa npo6 Bozb!. IToAroToBka npob K
XpaHeHut0. TpaHCropTrpoBaHue Mpo6. MeTosbl KOHTPOJIS 3arpsi3HeHHs THAPOChEePHBIX
00bEKTOB.

17.3

1.3

0.5

0.8

16

15

Pa3paen 4. KonTpoJib 3arps3Henus mous. OLleHKa CTeneHy 3arpsisHeHns nous. Ot6op npob u
MeTO/bl KOHTPOJIA 3arpsi3HeHHs IT0YB.

8.3

1.3

0.5

0.8

10

Paspaen 5. OT6op, npefBapuTe/IbHasH MOATOTOBKA, KOHCEPBALMsI U XpaHeHHe Npod
00BEeKTOB IPHPOAHOIi cpeabl. OT60P MPo6 aTMOC(EpHBbIX 0CAJKOB, MX KOHCEpBALUs 1
XpaHeHue; 0T60p Npob JJOHHBIX OT/IOXKeHUH; 0T60p IPO6 pacTHTeILHOrO MaTepHaa; 0T6op
TKaHeil )KMBOTHbBIX; 0T60p 1pob cHera.

11

11

10

Paspen 6. IIpuGope U MeToAbI aHaM3a. CrIeKTPOCKOMNYECKHe METO/bl: METO/bI
MOJIEKY/ISIPHON CIIeKTPOCKOINH, METO/bI AaTOMHOM CIIEKTPOCKONUU. DIeKTPOXHUMUYECKHe
MeTOo/bI: MOTEHIIUOMETPUS, BOJIETaMIIePOMeTpHUsI. XpOMaTOI‘paCl)I/l‘JGCKl/IE MeToAbI:
Xpomartorpaduueckye XapaKTepuCTHKH, yCTPOHCTBO ra30BOro Xpomarorpodga.
Paguomerpuyeckuii aHaau3. Onruyeckye MeTozbl. XMMUUecKie Meto/bl. IIpubopsi n
MeTozbl KOHTPOsIst iyma. [IpuGopsI 1 MeTo/ bl KOHTPOJIs Bubparuu. [Ipubopsl U MeTo/bI
n3MepeHust HU3MUECKHUX TTapamMeTpoB aTMOCheps! ¥ TAPOCHepbl: METPOIOrHYecKre
nprGOphI M3MepeHus (pU3MUeCKHX MTapaMeTpoB aTMOChepbI; THAPONOrnyecKre NprOopk! 1
yCTaHOBKH. BHOMH/MKALMS U GHOIOrHYeCKNii MOHUTOPUHT: GUOMH/MKALIMS B Ha3eMHO-
BO3/[yLLIHOM Cpe/ie C TIOMOLLbIO0 pPaCTeHHH; OMOMHANKALMS B BOAHOM cpefie; GHOMHAMKALWS B
TiouBe. KOHTpOl’ll: TIapaMeTpOoB 3JIEKTPOMarHWTHOI'O IT0JIA.

36.3

1.3

0.5

0.8

35

30

Pa3pen 7. [lucTaHIiOHHbIE ¥ aBTOMaTHYeCKHe MeTOAbl MOHUTOPHHTA. /IMCTaHI[LIOHHbIe
MeTozbl 30HAMpoBaHust VIC3. JTupapel. [o6anbHble cuctembl MoHUTOpHHTa. I'MIC crcTeMbl.

Paspen 8. Meroab! 00pad0TKH pe3y/IbTaToB H3Mepenus. OcHOBHbIe NoHsTHsL. O6paboTka

7 JIaHHBIX MPSAMBIX M3MepeHUi. TTorpelHoCcT KOCBeHHBIX U3MepeHHil. CoBMeCTHbIe 7.8 0.8 0 0.8 7

n3mepeHusi. [TpaBusia 0opmieHus TPagHKOB.

Bcero 3a 7 cemecTp 108 6 2 4 102

100

108 6 2 4 102

Bcero no AMCHMIUIMHE

100

3.2. AyUTOPHBIN IPAKTUKYM

Homep n
HauMeHOBaHUe
pasfgena
JAUCIMIITHHBI

Tema MNPAaKTHYE€CKOIr'0 3aHATUA

Oo0neMm,

aya.
4yacos

Pazgen 2.
Koutponb
3arpsi3HeHUst
atMochepHOoro
BO37IyXa.

HopMupoBaHue KauecTBa OKPY>KaroILlel Cpe/ibl — yCTaHOB/IEHHE TI0Ka3aresiei
U TPe/IeJioB, B KOTOPBIX [IOMYCKAETCs U3MeHeHHe 3THUX ToKa3aTesiel ayist
BO3/yXa.

0.8

Pazpen 3.
KonTposs
3arpsi3HEeHUS
BOZHBIX
00BEKTOB.

HopMupoBaHue KauecTBa OKPY>KaroIllel Cpe/ibl — yCTaHOB/IEHHE TIOKa3areiei
U MPe/IeJIoB, B KOTOPKIX JIOMYCKAETCSA U3MEHEeHHe 3THX MoKa3aTesien s
Bo/IbI. Omipe/ie/ieHrie KpaTHOCTH pa30aB/ieHusi CTOUHBIX BOJ B PACUETHOM
CTBOpE, KOHI[EHTPAI|U 3arps3HSIONIHX BEIIeCTB MOC/e epeMelInBaHus 1
paccTosiHue, TIPU KOTOPOM MPOU30M/IET MOJTHOEe MepeMelUBaHue,
OrmpefesieHrie KOHLIEHTPALIMY B3BEIIeHHBIX BEIL[ECTB B CTOYHOU BOJE,
paspelleHHOH K COpOCy B BOJOTOK MOC/Ie OUUCTHBIX COOPY)KEHHUH, U
MoTpeOHY0 3PPEKTHUBHOCTh OUMCTKH CTOUHOM BO/IBI TIO B3BEIlIeHHBIM
BerjecTBaM. OnipesiesieHre HeOOXOIUMOM CTEMEeHU OUYMCTKH CTOUHBIX BOJ, IO

6

0.8
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COfIep>KaHUIO B HUX PACTBOPEHHOTO KUcopoa. Onpe/esieHre HeoOX0[UMOM
CTENeHu OUUCTKH CTOUHBIX Boj 110 BITKMO/H /171 BOAHOTO 00BEKTa Mpu
3a/JaHHbIX yCa0BUsAX.Onpe/eseHre BeJIMUMHBI HOPMaTUBHOTO cOpoca
3arps3HSAOLLIKX BeLeCTB B BOJ0OEM IPH 3a/JaHHbIX YCI0BUSIX.
Pazpen 4. o o
KoHTpo HopMmuypoBaHue KauecTBa OKpy»Karolel Cpe/ibl — yCTaHOBIEHHUe noKasareseH
3 R — Y TIpeJie/I0B, B KOTOPBIX JOIMyCKAeTCsl U3MEHEHHe 3TUX [0Ka3aTresel OUBbI. 0.8
KoHTposb 3arpsi3sHeHust mouB.
TI0YB.
Ymnpaenenuve ycrpoiictBamu B cucteme NI LabView. [ToctpoeHue makeTa
M3MEpPUTEILHOM YCTaHOBKHU [I7Isl SKOJIOTMUYECKOTO SKCTIIepUMeHTa Ha Oa3ze
obopynoeanus National Instruments. V3yueHue gaTurka Cofiep>KaHuUsI
KHUCJIOpO/ia U3MepSIFOLIero KOHLIeHTPaLyIo KUC/I0po/a B Ipeesiax npy
TOMOLLM 37IeKTPOXUMHUYECKOU sTueliku. [IpoBeieHre U3MepeHUst Cofep KaHUs
Paspen 6. Kucopoza. Visydyenue farurka cogep>kanvsi CO2 TpUHLMIT paboThI
4 ITpubops! u KOTOPOTO OCHOBaH Ha ONTHKO-a0COPOLIMOHHOM MeTo/e aHa/lu3a. 08
MeTO/bI [TpoBenenue usmepenus cogepkanus CO2. i3mMepeHre BOAOPOAHOTO ’
aHanusa. riokasartesst pH Metopom noTeHipioMeTpun. [TpyuHIummn paboTsl
rcnonb3yemoro PH garuvka. ITpuHImIT paboThl HOHOCEIEKTUBHOIO JaTUHKa.
[MonmyueHust JAHHBIX O KOHIIEHTpaLWH X10pyu-noHoB Cl- B BOAHBIX
pacTBopax € UCMO/Ib30BaHUEM UOHOCENEKTUBHOIO AaTuukKa. [lonyyeHue
JJaHHBIX O KOHLIeHTpaluu HUTpaT-uoHOB NO3+ B BOJHBIX PACTBOPAX C
HCIT0/Ib30BaHHEM MOHOCE/IEKTUBHOTO aTuuKa.
Pazpen 8. o
MeTogp! Bupb! omnbok n3MepeHui, WX PUUKHBI, BO3MOXKHOCTh YCTPaHEHUs UJTH
5  |o6paGorkn onieHKU. DopMyJibl /151 HAXOXKIeHUSI MHTEepBasla Ha/le)KHOCTH MO/TyYeHHbIX 08
Pe3yITHTaTOR JlaHHBIX. HpUOBe/:;eHHe pacuetoB. MaremaTrueckast 00paboTKa pe3y/ibTaToB
Hab/TIoIeHNi KOIOTHUeCKOr0 MOHUTOPHUHT A,
V3MepeHuUsl.
Bcero 3a 7 cemectp 4
3.3. CamocronaTenbHast padora crygeura (CPC)
Homep n
Ne | HaMMeHOBaHUe OoneMm,
Copep)xaHue yueOHOro 3afiaHust
n/n pasjena 4acoB
JUCLUIUTAHBI
Pazgen 1.
MoHuTOpUHT o .
" OKOJIOrMYeCKUU KOHTPOJIb. Buzbl 5K0/10rrnueckoro KOHTposs. ITonsaTus:
1 gxg yHatomen «MOHUTOPUHI», «3KOJI0TUeCKUI MOHUTOPUHI» U «AIMITaKTHBIN 7
PEAbI M .. |MoHuUTOpHUHIr». COoCTaB/IeHUe CXeMbl MOHUTODUHTA.
3KOJIOTMYeCKUI
KOHTPOJIb.
HopmupoBaHre KauecTBa OKpyyKarollleii cpe/ibl — yCTaHOB/IEHHE
Pazpen 2. ToKasaresield ¥ NpefiesioB, B KOTOPBIX A0IMYCKaeTCs U3MeHeHHe 3TUX
9 Kontposns TroKasaresield Ajig Bo3ayxa. VIHBeHTapu3alysl 3arpsi3HSOLUX BelleCTB U 10
3arpsi3HeHus1 (busnueckux Bo3encTBUl npeAnpusTys. OlleHKa 3K0JI0ruUe CKON
arMoc(epHOro  |(0NAaCHOCTH 3arpsi3HeHus arMocdepbl B ropogie Mo BeIOpocam oTpaciieit
BO3/lyXa. TPOMBILLIJIEHHOCTH Y aBTOTPaHCIIOPTa.
3 Hammcanue pedepara. 5
Pazpen 3. HopMupoBaHue KaueCTBa OKpY Karoleil cpefibl — yCTaHOB/IEHUE
4  |KoHTpOnb TroKasaresieid ¥ pe/iesioB, B KOTOPBIX A0IMYCKaeTCs U3MeHeHUe 3TUX 4
3arpsi3HeHUs TrioKa3saresieid Jjist BOABIL.
BOJHBIX Ormpe/iesieHye KPaTHOCTH pa30aB/ieHus CTOUHBIX BOJl B paCUETHOM CTBODE,
00BEKTOB. KOHL[eHTpaLMH{ 3arpsA3HSAIOLIMX Bel[eCTB [0C/Ie IepeMellBaHus U
paccTosiHue, TIPU KOTOPOM TIPOM30ii/ieT TOJTHOe MepeMelllBaHue.
5 OnpepieneHre KOHI|EHTpALMY B3BellleHHbIX BeIl[eCTB B CTOYHOH BOJe, 4
pa3peIeHHON K COpOCY B BOAOTOK IOC/Ie OUHUCTHBIX COOPY)KEHUH, U
1oTpebHy0 3¢ (heKTUBHOCTb OUMCTKH CTOUHOM BOJIBI 10 B3BEIIIEHHBIM
BeLL[eCTBaM.
6 Onpezenenve He0OX0JUMOH CTENIEHH OUUCTKHM CTOUHBIX BOJ, 10 4
COJ,ep’KaHUI0 B HUX paCTBOPEHHOro Kucaopoga. OnpezeneHue
He0OX0IMMOM CTEeIeHH OUHMCTKH CTOYHBIX BOJ 110 BITKIo/H A/1s BOAHOIO
7 12482




00BeKTa NpH 33/]aHHBIX YC0BUSAX.Onpe/ie/ieHre BeJTMUYMHBI HOPMaTUBHOTO
cOpoca 3arpA3HSAIOIIMX BEIeCTB B BOAOEM TPH 33/]JaHHBIX YCIOBUSX.
7 Hammcanue pedepara. 4
Paspen 4. HopmupoBaHye KauecTBa OKpy»Katollleii cpefibl — yCTaHOB/IEHUE
8 |KouTposb TroKasaresieil U Mpe/ie/ioB, B KOTOPHIX [IOMyCKaeTCsl M3MeHeHHe 3THX 4
3arpsi3HeHust rokasareseii ouBbl. KOHTpOb 3arpsi3HeHKs TIOUB.
9 |mOoYB. Haricanue pedepara. 3
Pazgen 5. Ot6op,
Tpe/BapuTebHAs MeTozbl 0TO0OpPa , KOHCEPBUPOBAHMSI, XPaHEHHUST U TPAHCIIOPTUPOBKH MPO0
MO/IrOTOBKa, BOJBI B 1aboparopuu. MeTozsl oTOOpa , KOHCEPBUPOBaHUS, XpaHeHUsI 1
10 KoHCepBaLysi ©  |TPAHCTIOPTHPOBKHU rpob Bo3zyxa B laboparopun. MeTozb! oTbopa , 9
XpaHeHHe rpo6 | KOHCEPBUPOBAHHS, XpaHeHHs M TPAHCTIOPTHPOBKHU npob mouB B
06LEKTOB /1abopaTopuu.
TIPUPOAHOMN
11 |cpenpr. Harcanve pedepara. 2
Ynpaesnenue ycrpoiictBamu B cucteme NI LabView. [ToctpoeHne makeTa
12 M3MepUTebHON YCTaHOBKHM AJIs1 SKOIOTHUECKOro KCIIepUMeHTa Ha Oase 6
obopynoeanust National Instruments.
N3yueHne gaturka cofiep>KaHusl KUC/IOPO/a U3MEPSIOIIero KOHLIEHTPALIUI0
KHC/I0pO/ia B Mpe/iesiax Mpy MOMOIIN 3JIEKTPOXUMHUECKON STUeHKH.
13 [IpoBeseHue nU3MepeHus CoAep>KaHus KUciopoga. VisyueHue garuvka 12
copepxanusi CO2 rnpuHOUI paboThl KOTOPOTO OCHOBAaH Ha ONTHKO-
Pazgen 6. abcopOb1oHHOM MeTofie aHam3a. [1poBesieHre U3MepeHUsl COAepKaHus
[TpuGops u Cco2.
MEeTO/bI aHa/IN3a. |M3mMepeHKe BOLOPOAHOIO0 nokasaresst pH MeToZjoM oTeHLMOMeTPUH.
IpuHLMn paboThl ucosb3yeMoro PH gatumka. ITpuHIun paboThl
HMOHOCENeKTUBHOIO aTurKa. [loyueHns JaHHBIX O KOHL[eHTPaI|K
14 x0puA-uoHOB Cl- B BOAHBIX paCTBOPAx C UCTIONIb30BaHUEM 12
VMOHOCE/IeKTUBHOIO laTurKa. [lo/yueHne aHHBIX O KOHL|eHTpalin
HUTpaT-uoHOB NO3+ B BOJHBIX pacTBOpax C UCIO/Ib30BaHUEM
HMOHOCEIeKTUBHOIO /laTuuKa.
15 Hammcanue pedepara. 5
Omnpepenenve OCIeCTBUM TPUPOAHBIX KatacTpod. JemmdprpoBanre
CHUMKOB. [lemmdprpoBaHre KOCMUYECKOTO CHUMKA U OLIeHKa
Pazgen 7. 5K0JIOTMYeCKOT0 COCTOSIHUSA Ha 3a[jlaHHOM TeppuTopuu. OripeiesieHue
[lucTaHioHHbIe TPaHUL] BOJHBIX IIOBEPXHOCTeH Ha KOCMUYeCKUX CHUMKaxX. OLleHKa
16 |u aHTPOTIOTeHHOT'0 BJIMSTHUS Ha OKPYXKAIOLL[YI0 Cpefy T0 JJaHHBIM 2
aBTOMaTHUecKue |IUCTaHLIMOHHOTO 30H/AWpOBaHUs 3eMsu. [elmdprpoBaHuie U cpaBHEHUe
MeTO/IbI KOCMOCHHMKOB C PallOHOB 3K0JIOTHYeCKUX KaracTpod. MeToas! u
MOHUTOPMHIa.  |OpraHM3alys Ha3eMHOro HabmofeHus. [JJUcTaHIMOHHBIe HaO/MoAeHNs 3a
COCTOSIHMEM OKpY>Karolliel cpefpl.
17 Harmicanue pedepara. 2
Paspen 8. Buipl o11tM60K U3MepeHUi, MX PUUMHBI, BO3MOXXHOCTb YCTPAHEHHUS WJTH
18 MeToppi otieHKW. PopMyibl [i71s1 HaXOX/IeHUsI UHTepBasia HafleXXHOCTH TOo/TyueHHbIX 4
o0b6paboTku naHHbIX. [TpoBesieHre pacueToB. MaremaTudeckasi 00paboTKa pe3y/ibTaToB
pe3y/bTaToB Hab/TroIeHNH KOJIOTHYeCKOr0 MOHUTOPHHT .
19 |M3MepeHwus. Haricanue pedepara. 3
Bcero 3a 7 cemectp 102
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 6|7 8 9/10 11 12 13/14| 15 | 16| 17
7 Oru.nmoIl3| | Oru.nmoII3 | |P| | Oru. mo I13 | | P Ortu. o I13 Ped | 1P| 3au.
YcnoBHble 0003HaueHUSI:
e [IP — auarHOCTHUECKasi paboTa;
e Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/|aHHIO;
e Ped — pedepar;
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e Tect — TecrT;
® 3au. — 3aueT.

TeKymiuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
* OTYeT M0 MPAaKTHUECKOMY 3aJaHHIO;
* pedepar;
* TeCT.

HpOME)KYTOlIHaH dTTeCcTalud rMMpoBOAUTCA B dgopMax:
e 34UeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. T BerowkuH. . OCHOBBI IIPOLIECCOB MH)XEHEPHOM 3K0/I0TMH. Teopus, IpuMepsl, 3afaur. CaHKT-
[TetepOypr: Jlans, 2022, 371. pec.

2. B. E. IlpuBanos, A. 3. ®otuazy, B. I'. [llemanuH. . JIa3eprl ¥ 3KOJ0TMUeCKUH MOHUTOPHHT aTMOC(epshI.
CII6.: JTaub, 2013, 15 3K3.

3. B. I1. [imutpetnko, E. B. CotHukoBa, A. B. UepHsieB. . Koi0ruyeCKHUii MOHUTOPUHT TeXHOCHEDHI.
Cankr-TTetep0Oypr: Jlanb, 2022, 371. pec.

4. C. B. benos. . Hokconorus. Mocksa: FOpaiit, 2020, 351. pec.

5. C. K. ITetpog, B. H. Cuzopog, C. C. IlerpoBa. . OCHOBBI nHxeHepHOM 3konoruu. CI16.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2009, 1. pec.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHust:

1. be30macHOCTb KU3HeeITeNbHOCTY;
2. EcTtecTBeHHbIE M TEXHUUECKHE HAYKU.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/Is1
OCBOEHUS! TUCIUTUIAHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHnzaamenransHas 6ubmuoreka BI'TY «BOEHMEX» um. I.®. YcTrHORBS;

2. https://e.Janbook.com — 3BC JlaHb;

3. https://urait.ru — I'naBHas — Obpa3oBarenbHas miatdopma FOpaiiT. 1151 By30B U CCY30B.;

4. https://ibooks.ru — 3BC A#iOyKc.py - 3T0 60/IBIIO0N BBIOOP aKTyabHOM JIMTEpPaTyphI /s Balei
OUO/IMOTEKH B 37IEKTPOHHOM BH/IE;

5. http://tnt-ebook.ru — TNT-EBOOK - 3nekTpoHH0-0MbMmMoTeuHast cUcTeMa.

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUH.

VHdopmalioHHble CIIpaBOYHble CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. lHTepakTHBHAas JOCKa;
2. IlpoekTop;
3. AyIUTOpHS C YKCJIOM MTOCA/[OYHBIX MECT He MeHbIIle KOJTMYeCcTBa 00yJaroImuxcs.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
NHCTPYMEHTAJ/IBHBIE METO/IbI AHAJIN3A

AnHoTanusa paboueii nporpaMMsl

Ouctuminna THCTPYMEHTAJIBHBIE METOJABI AHAJIN3A sBiisieTcsl AUCLUIUIMHON 4YacTH,
¢opmMupyemoli yyacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 0/0ka 1, MporpaMmbl TOATOTOBKH 10
Hanpasienuto 20.03.01 TexHocepHas 6e3onacHocmb. [JUCLATIIMHA peanu3yeTcsa Ha dakynsrete E Opyxue
cucrembl Boopyxenusi BI'TY "BOEHMEX" wum. [.®. YcrunoBa kadeapoit E5 3SKOJIOTUA U
MMPOM3BOACTBEHHAS BE3OITACHOCTD.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-1.3 croco6HOCTh TUIAHWPOBaTh, pa3padaThiBaTh U COBEPIIEHCTBOBATH CUCTEMBI YIPAB/IEHUS OXPaHOU

Tpy/Aa.

CopiepKaHve [UCLIMIUIMHBI OXBaThIBAaeT KPYT BOIMPOCOB, CBSI3aHHBIX C HOPMATHBHO-TIPABOBBIMH OCHOBaMU
MOHUTOpPUHra Ouocdepbl, HOPMHUDOBAaHHEM T1apaMETPOB OKPY)KAloIleH Cpefbl, MeTPOJOrHyeCKUMH
TpebOBaHUSIMM K MeTofiaM UM TpubopaM aHanau3a cocTaBa Ouocdepbl, pubopaMu M METOJAaMU KOHTPOJIS
METeOpOJIOTUUECKUX  TapaMeTpOB, MeXaHMYeCKHM U HSHepPreTMUeCcKMM  3arpsisHeHHeM Ouocgepsl,
3/IeKTPOMAarHUTHBIX ¥ WOHU3WPYIOIIMX WU3/yUYeHUH, aHa/lu3a COCTaBa Ta3oB, XKUIKOCTEH, TBEpAbIX BELIeCTB.
[TprboOpLl ¥ MeToAbl U3MEPeHUs IliyMa U BUOpauu. XUMHUYeCKHe METO/bl aHa/u3a B IKOJOTHU. MeTofbl
KOHTDOJIsl 3arps3HSIOIUX BelleCcTB B 00beKTax OKpyKarouledl cpezipl. OTOOp mpob pasivuHBIX Cpef.
doTtomeTpuueckuii Meto aHaam3a. OCHOBBI xpomatorpaduu. HopMmupoBaHMe XUMHUECKOTO 3arpsi3HeHUs
rmouB. Otbop mnpob T1OYB TmTpHM 3arpsisHeHHUM aTrMocdepHBIMM BbIOpocamMu. BossramrepomeTpusi.
JMCTaHLIMOHHBINA KOHTPOJ/Ib ¥ METO/[bI TIPOTHO3UPOBAHKUS COCTaBa M COCTOSTHUSL OHOC(ephl.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
* OTYET 0 NMPAKTHUECKOMY 33/]aHHIO;
* pedpepar;
e TECT.

IIpomMesKyTouHasi arTecTamnus IPOBOAXUTCS B popMax:
e 3auer.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MPelyCMOTPEHbI JIEKIMOHHBIE 3aHATUsA (2 W.), MpakThdeckue 3aHATvs (4 4.), camocTosTenbHas pabora
cryzeHrta (102 ).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
NHCTPYMEHTAJ/IBHBIE METO/IbI AHAJIN3A

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., U3 HUX 6 4. ayAUTOPHBIX 3aHATUH, U 102 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanue paboTbI

Pekomenpyemast
JiMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. MOHUTOPHUHT OKPY)KaroLIeH cpefibl U 3K0JI0T

HUeCKH KOHTPO/Ib.

JKo/0ruuecKuil KOHTpo/b. Buzibl 5K0/10ruyeckoro KOHTposist. [ToHsATUs:
«MOHUTOPUHI», «3KOJI0rMUeCKUI MOHUTOPUHI» U « UMITaKTHBIN
MOHUTOPHUHI». COCTaBJ/IeHre CXeMbl MOHUTOPHHTA.

C. K. Iletpos, B.
H. Cupopos, C. C

HHKeHepHOU
9KOJIOTHH:
CII6.FI'TY

. ®. YcrrHOBa,
2009 (2-3)

C. B. besos. .
Hoxkconorus:
Mocksa: FOpaiir,
2020 (4)

B. I1. [lmuTpeHKo,
E. B. CoTHuKoOBa,
A. B. Yepnses. .
JKOJIOTUYe CKUH
MOHUTOPHHT
TexHOoC(ephI:
Cankr-ITetepOypr:
Jlanb, 2022 (1-2)

[TetpoBa. . OCHOBBI

"BOEHMEX" um.

Wroro no pa3geny 1

Pa3gen 2. KoHTpoJib 3arpsi3HeHus: arMocgepHoro Bo3jgyxa.

HopmupoBaHue KauecTBa oKpy»Karollleli cpe/ibl — yCTaHOBJ/IEHHE
TroKasaresieil 1 Mpe/e/ioB, B KOTOPHBIX [IOMyCKaeTCsl M3MeHeHHe 3THX
TioKa3aresiel AJisi Bo3ayxa. IHBeHTapu3arys 3arps3HSIONINX BeIleCcTB U
(usnyeckux Bo3elcTBul nipeAnpusTys. OlleHKa 3K0JI0THYe CKOH

OTIACHOCTY 3arpsi3HeHUst aTMOCQephI B TOPo/ie TI0 BLIOpocam oTpaciieid
MIPOMBIIIUIEHHOCTH ¥ aBTOTPAHCIIOPTA.

A.T. BeromkuH. .

WH)XeHepHOU

skosorun. Teopws,
MIPUMeEPBI, 3aJauu:
Cankr-IletepOypr:

Hammmicanue pedepara.

13

Jlann, 2022 (14)
B. I1. ImuTpeHkKo,
E. B. CoTHMKOBa,
A. B. YepHnses. .
JKoJIoTHYe CKUi
MOHUTOPUHT
TexHOoC]ephI:
Caukr-ITetepOypr:
Jlanb, 2022 (3-4)
C. K. Ilerpos, B.
H. Cupopos, C. C.
[TerpoBa. . OCHOBBI

OCHOBBI TIPOLECCOB

10

12482



HH)XeHepHOU
9KOJIOTHU:
CII6.BI'TY
"BOEHMEX" um.
L. ®@. YcTrHOBa,
2009 (2)

Wroro no pa3geny 2

15

Pazgen 3. KoHTPO/Ib 3arpA3HeHHs BOAHBIX 00HEKTOB.

HopmuypoBaHue KauecTBa OKpY>KaroIlieil Cpefibl — yCTaHOB/IeHHUe
TIoKa3aTesield ¥ Tipefie/ioB, B KOTOPBIX AOMYCKAaeTCsl N3MeHeHHe 3THX
TioKasartesei [yt BOABI.

A.T. BeTolIKHUH. .
OCHOBBI IIPOLIECCOB
VH)XeHepHOU
skosnoruu. Teopus,

Ormpe/iesieHye KPaTHOCTH pa30aB/IeHNst CTOUHBIX BOJl B pACUETHOM
CTBOpE, KOHIIEHTPAI[MU 3aTPSI3HSIONINX BEIIeCTB MOC/Ie MepeMellTMBaHUs
Y pacCTOsiHYE, TIPY KOTOPOM TIPOU30M/IET TIO/THOE IepeMellBaHue.
OnpeziesieHye KOHIIEHTPALUY B3BEIIEHHBIX BEIECTB B CTOUYHOH BOJIE,
pas3peleHHOM K cOpOCy B BOJOTOK TIOC/IE OUHUCTHBIX COOPY>KEHWH, U
noTpebHY0 3¢ (heKTUBHOCTb OUMCTKH CTOYHOM BOJIBI 10 B3BEIIIEHHBIM
BeIIleCTBaM.

TIPUMEPBI, 33/jauu:
Caukr-ITetepOypr:
Jlann, 2022 (14)
C. K. Ilerpos, B.
H. Cupopos, C. C.
ITerpoBa. . OCHOBBI
HHXeHepHOU
9KOJIOTHH:
CII6.BI'TY
"BOEHMEX" nm.

Ormpenenenrie HeOOXOJUMOM CTeMEHN OUMCTKU CTOYHBIX BOJ, TIO
COJep’KaHUI0 B HUX paCTBOPEHHOro Kucaopozga. OnpezeneHue
He00X0IMMOM CTEeIeHH OUMCTKH CTOYHBIX BOJ 110 BITKIo/H A/11 BOAHOIO
00BeKTa TNpH 3a/JaHHBIX yCI0BUAX.Onpe/iesieHre BeJTMUUHbI
HOPMAaTHUBHOTO cOpoCa 3arpsi3HAIOIINX BEIeCTB B BOAOEM IPH 3a/]JaHHBIX
YCIIOBUSIX.

. ®@. YcruHOBa,
2009 (3)

B. I1. [lmuTpeHKo,

E. B. CoTHuKOBa,

A. B. Yephses. .

JKOJIOTUYe CKUN

MOHUTOPUHT
TeXHOC(hEPHI:

Hammmcanue pedepara.

Cankr-IletepOypr:
Jlanb, 2022 (5)

Wrtoro no pa3geny 3

16

Paspen 4. KoHTpOJIb 3arpsA3HeHUs M0YB.

HopmuypoBaHue KauecTBa OKpY>Karollieil Cpefibl — yCTaHOB/IEeHHe
roKasaresiell ¥ NpeJe/ioB, B KOTOPBIX [J0MyCKaeTCsl M3MeHeHUe 3THX
rokasareseli ouBbl. KOHTpOIb 3arpsi3HeHusI TIOUB.

A.T. BeTolKuH. .
OCHOBBI TIPOLIECCOB
HH)XeHepHOU
skosoruu. Teopus,
TIpUMepBI, 3a/jauu:
Cankr-ITetepOypr:
Jlans, 2022 (16-17)
C. K. Iletpos, B.
H. Cupopos, C. C.
ITerposa. . OCHOBBI
HHXeHepHOU
9KOJIOTHU:
CII6.BI'TY
"BOEHMEX" nwm.
L. ®. YcTrHOBa,
2009 (4)

B. I1. IMuTpeHKo,

Hanvicanue pedepara.

E. B. CoTHHKOBa,

A. B. Uepnses. .
JKooruyecKuit
MOHHUTOPHHT
TexHOC(epsI:
Cankr-ITetepOypr:
Jlanb, 2022 (6)

Wrtoro no paspeny 4

7

cpeabl.

Pazgen 5. OT00p, npeABapuTe/IbHAsA MOJrOTOBKA, KOHCEPBAILUs U XPaHEeHHE MP00 00HeKTOB NPUPOJHOI

MeTtopbl 0TO0Opa , KOHCEPBUPOBaHUsI, XPaHEHHUS U TPAHCIIOPTUPOBKH

14

B. E. ITpusanos, A.|
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npo6 Bo/ibl B labopatopuu. MeTo/ibl 0TOOpa , KOHCEPBUPOBAHMUS,
XpaHEeHHs ¥ TPAHCIIOPTUPOBKH P06 Bo37yxa B 1abopaTtopuul. MeTozbl
oTbopa , KOHCePBUPOBaHUS, XpaHEHHsI U TPAHCIIOPTUPOBKH MPOD TOUB B
yaboparopuu.

J. ®oruamy, B. T.
[MTemanuH. .
Jlazepsl 1
9KO/IOTuUeCKuit
MOHUTOPUHT
armocdepsr: CII6.:
Jlann, 2013 (4)
B. I1. IMUTpeHKo,
E. B. CoTHHKOBa,

Hamnvcanue pedepara. A. B. YepHnses. . 2
JKoJioruye cKuit
MOHUTOPUHT
TexHoCdepsI:
Cankr-ITetepOypr:
Jlans, 2022 (9-11)
Wroro no pasgeny 5 11
Pazpen 6. IlpubopsI ¥ MeTOABI aHA/IH3A.
Ynpasinenue ycrporictBamu B cucteme NI LabView. [ToctpoeHue MakeTa
M3MEPUTETbHOM YCTAaHOBKH [I7Isl SKOJIOTMUYECKOTO SKCTIepUMEHTa Ha Oa3ze 6
o6opyzmoBanust National Instruments.
N3yuenne gaturka cofeprkaHusl KUC/IOPOJa U3MepSIOILero
KOHLIEHTPALI0 KMC/IOPO/A B Tpe/ie/iax Mpu MOMOLLH B. 1. [IMuTpeHKo,
3JIEKTPOXUMUUECKOM siuelkU. [IpoBesieHre u3MepeHust CoLeprKaHus E B CoTHIKOBA 12
Kucopoga. Mizyuenue fatunka cogepxxanust CO2 npuHLIUI paboThsl A B q ’
KOTOPOI0 OCHOBaH Ha ONTHK0-abCOpOI[IOHHOM MeTo/je aHa/M3a. + B SCPIACE. -
[IpoBenenue usmepenus copeprxanns CO2. IKOOrMUeCKHi
MOHUTOPUHT
W3mepeHnue BogopogHOro nokasaresisi pH MeTo0M MOTEeHLIMOMETPHH. TexHoChepbI:
IMTpunImn pabotel ucnob3dyemoro PH aaruuka. [TpuHLM paboThsl Canxr-Tletep6ypr:
HMOHOCEe/IeKTUBHOIO JaTurka. [lo/yueHus JaHHBIX O KOHLEHTPaLUU Tanb, 2022 (9-11)
xn0pua-uoHoB Cl- B BOAHBIX pacTBOpax € UCMOIb30BaHUEM ’ 12
HMOHOCEe/IeKTUBHOTO JaTurKa. [To/yueHre JaHHBIX O KOHI|eHTpaLyn
Hutpar-uoHoB NO3+ B BOAHBIX pacTBOpax C UCMOJIb30BaHUEM
HMOHOCEJIeKTHBHOIO JlaTurKa.
Harucanue pedepara. 5
Urtoro no pasgeny 6 35
Paszpgen 7. IlucraHiOHHBIe M aBTOMaTU4YeCKHe MeTOABI MOHUTOPHUHIA.
Onpepenenve nocaeCTBUM MPUPOAHBIX KatacTpod. JemmdpupoBanre
CHUMKOB. [lemudpripoBaHrie KOCMHUeCKOTO CHUMKA U OIleHKa B. E. IIpuBanos, A.
5KOJIOTMYeCKOT0 COCTOSTHUS Ha 3a[jaHHOU TeppuTopuu. OrpesiesieHue J. ®otuaay, B. I.
rPaHUL] BOJHBIX TTOBEPXHOCTeH Ha KOCMAYECKUX CHUMKax. OLeHKa [[TemanwuH. .
aHTPOIIOTeHHOT'0 BJIMSTHUA Ha OKPY’KaIOLYI0 Cpefy Mo JaHHbIM JlazepsI 2
IMCTaHI[MOHHOTO 30HIMPOBaHus 3eM/id. [elndpupoBaHue U CpaBHEHUE |  3KOJIOrUUe CKUM
KOCMOCHUMKOB C PaiOHOB 3KOJIOTHUYeCKUX KatacTpod. MeTozbl 1 MOHUTOPUHT
opraHu3alys HazeMHOro HabsmozieHus. [lucTaHI{MOHHbIe HabmofeHus 3a | armocdepsl: CIT6.:
COCTOSIHHEM OKDPY>Karolliel cpefpbl. Jlanb, 2013 (7-10)
Harucanue pedepara. 2
Wrtoro no paspeny 7 4
Paspen 8. Metoab! 00paGoTKH pe3y/IbTaTOB H3MEPeHHsI.
B. I1. IMuTpeHKo,
Byl o160k n3MepeHuid, UX MpHUUHHEL, BO3MOXKHOCTE ycrpanenust wiv | E. B. CoTHHKOBa,
ouleHKU. DopMyJIbl U1 HaXOXKeHUSI MHTepBajia HaJleXKHOCTU A. B. YepHses. . 4
TO/Ty4eHHbIX faHHbIX. [IpoBeseHue pacueToB. Matemaruueckas JKOJIOTUYe CKUH
06paboTKa pe3yabTaToB Hab/MIOeH U SKOIOrHYeCKOr0 MOHUTOPHHTA. MOHHTOPHHI
TexHoCdephI:
Cankr-ITetepOypr:
Haricanue pedepara. Janb, 2022 (16) 3
Wroro no pa3geny 8 7
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
VHCTPYMEHTAJIBHBIE METO/JbI AHAJ/IU3A

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

* pedepar;

®  OTYeT I10 [IPAaKTUYECKOMY 3aZlaHUIO;
® TecCT;

e 3auyer.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Pedepar

O06beM pedepara — He MeHee 10 ctp. Obs13aTeIbHO UCOb30BaHNE He MeHee 3 0TeUeCTBEHHBIX U He
MeHee 2 HHOCTPAHHOTO UCTOUHHUKOB, OMYO/IMKOBAaHHBIX B MocsieHue 5 yieT. Obs3aTelbHO UCTI0/Ih30BaHWe
3/1eKTPOHHBIX 0a3 mauHbX (PUHII, Scopus, Web of Science u gp.).
[To cTpykType pedepara u yienbHOMY BeCy ero uacteii peKOMeH1yeTCsi UMeTh (B JIUCTax): TUTY/IbHbIN JIUCT
(1), BBegenue (1-2), ocHOBHas uacThb (TIpy HEOOXOMMOCTH C TIOZpa3zie/ieHeM Ha pa3/esbl U mogpaszelibl) (6-
20), 3ak/mouenue (1), crivcok 0003HaueHWH U COKpaileHuH (1), CITMCOK UCI0/Ib30BaHHBIX UCTOUHUKOB (1).
Pedepar Tpebyet 3amuThl. CTYJEHT [JOMYCKAETCA K 3all[UTe TIPU YCJIOBUY BBITOTHEHUS TpeOOBaHUH K
oopmsieHHIO U CofiepkaHUI0 pedepara, a TAKKe K ero yHHKanbHOCTH (He MeHee 60% opuruHansHOCTH). B
X0[le 3allMTHI 33/laeTCsl He MeHee 3X BOMPOCOB 110 TeMe pecdepara, Ipy YCIeLHOM OTBeTe Ha /iBa U3 Tpex
BOTIPOCOB, pedepar CUMTaeTCsl IPUHATHIM.

OTueT 1o NPaKTHYECKOMY 3alaHHI0

OTyeT 1o MPaKTHUeCKOH paboTe MpeACTaB/IeTCs B [IEYaTHOM WM PYKOTIMCHOM BH/e. 3alliTa OTueTa
MIPOXOJUT B JopMe JOK/aja CTY[eHTa I10 BLINIOTHEHHOM paboTe U OTBETOB Ha BOTIPOCHI MPero/aBaTeris 1o
TeMe TIpaKTU4Yeckol paboTel. MUHMMAaIbHOE KOJIMUeCTBO BOMPOCOB TPerofaBaresis - 3, MaKCUMasbHoe — 5.
B cnyuae ecsii ohopMIieHHBIN CTYZIEeHTOM OTUeT CBU/IeTebCTBYeT O MPaBUILHOM BBITIOJTHEHUHM PacueToB U B
XO0/le 3allMThI CTYAEHT IaeT He MeHee 2 MTPaBU/IBHBIX OTBETOB Ha 3 3a/IaHHBIX TIperojaBaresieM Borpoca (Wiu
He MeHee 3 TIPAaBWIbHBIX OTBETOB Ha 5 33/laHHBIX BOMPOCOB) — MpaKTHUeCcKast paboTa MpU3HaeTCs
BBINOJTHEHHOM. MarepuraJibl AJis IPAKTHUeCKUX 3a/laHui TipeficTaBieHbl B Y MK JUCLIUTTMHEL.

Tect
Bormpocs! k Tecty npusesiersl B Y MK auciuriiiel. TeCT cuMTaeTcs BBITOJIHEHHBIM IPY KOJIMYeCTBe
MpaBU/IbHBIX 0TBETOB 0T 60% U Oosee.

3auert

OO0yuaroITuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIIIHOTO MPOXOXKAEHUSI TEKYIIIEr0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTUUeCKOUM paboThI B
COOTBETCTBUHM C rpadMKoOM paszena 4.
Cpaua 3aueTa MPOM3BOAUTCS 110 pe3y/bTaTaM OL|eHKH BBLITIOJTHEHHBIX B TeUeHHe ceMeCTpa KOHTPOIBHbBIX
meporipustuii (I1P, pedepara) 1o ciefyronM KpUTEPUSIM:
1. AJist IOTyCKa K 3a4eTy CTY/IEHT /I0/DKEH 3allIUTUThb BCe MTPaKTHUeCcKue paboThl U pedepar;
2. AJis TIOyYeHus 3a4eTa CTYAeHT MPOXOIUT UTOTOBOe TeCTUPOBAHKe.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesioB U
JUJAKTHYECKNX eJHHMHIL]

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O

Jlekuu

IIpakTHueckue
3aHATUA

CamMocTonaTe/lbHana
padoTa cTyaeHToB

dopmupyemast
KomIeTreHus, %

IICK-1.3

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJCTBA

Paszpen 1. MoHUTOpHHT
OKpY’KamlIei cpeanbl U
9K0JIOTHYeCKHl KOHTPOJIb.

OrTueT 110
MpaKTU4eCKOMY
3aJlaHUIO,
Pedepar,
Tect

Paspen 2. KonTposb 3arpsasHeHust
armocdepHOro Bo3yxa.

16.3

1.3

0.5

0.8

15

15

OrtuerT 110
TPaKTHUUeCKOMY
3a/IaHUIO,
Pedepar,
Tect

Paspen 3. KonTpoas 3arpsasHeHus
BOJIHBIX 00BHEKTOB.

17.3

1.3

0.5

0.8

16

15

OrTueT 110
TPAKTUYECKOMY
3a/IaHUIO,
Pedepar,
Tect

Pa3pen 4. KoHTpOb 3arps3HeHMst
T0YB.

8.3

1.3

0.5

0.8

10

OrTueT 110
TpaKTHU4eCKoMY
3aJlaHUIO,
Pedepar,
Tect

Paspen 5. OToop,
npe/BapuTe/IbHasi MO/rOTOBKA,
KOHCepBalusa U XpaHeHHe Npoo
00bEeKTOB MPUPOAHOI CpeJbl.

11

11

10

OrtuerT 110
TIPaKTHUUeCKOMY
3a/IaHUIO,
Pedepar,
Tect

Pa3zpgen 6. IIpudopsl 1 MeToAbI
aHa/M3a.

36.3

1.3

0.5

0.8

35

30

Pedepar,
OrTueT 110
TPaKTHUYeCKOMY
3aJIaHUIO,
Tect

Pazgen 7. lucraHiuoHHbIE U
aBTOMaTHUYeCKHe MeTO/bI
MOHUTOPHHTA.

OrTueT 110
MpaKTHU4eCKoMY
3aJlaHUIO,
Pedepar,
Tect

Pa3zaen 8. MeTto/b1 00padoTKHU
pe3y/IbTaToB U3MepPeHHsI.

7.8

0.8

0.8

OrtuerT 110
TIPaKTHUUeCKOMY
3a/IaHUIO,
Pedepar,
Tect

Bcero 3a 7 cemecTp

108

102

100

Bcero no gucuniuHe

108

102

100
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