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1. llesu u 3212494 AU CIUILIHHBI

L[GJ'II) OCBOCHUA OJUCHUIIIIMHBI - (I)OpMI/IpOBaHI/Ie 3HAaHUU 1 HaBBIKOB O B3aMMOCBS3aHHOCTH
IMPUPOAHBIX (I)I/I3I/I‘-IGCKI/IX, XAMHAYCSCKUX B OMOJIOTHYSCKUX IMpoucCCOB B PpA3JIMYHBIX

3eMHBIX 000JIOUKaX M XapaKTepe BIUSHUS Ha

HHUX YE€JIOBECUCCKOU ACATCIIBHOCTH. *

N3yueHne XxumMu4eckux npoueccoB, MpoTeKarmx B atmochepe, ruapocdepe u
mutocdepe. 3aaun TUCHUIUIMHBL: - U3yUYE€HHE MPOLIECCOB MUTPAIIMU U TPaHCHOpMAITTU
XUMUYECKUX COEAMHEHUN MPUPOTHOTO U aHTPOIIOT€HHOTO MPOUCXOKICHUS; -
paccMoTpeHue MpooJieM, BO3HUKAIOIIUX B MPOIECCE aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha
OKPY>KaIOIIYI0 CpPeIy, CBI3aHHBIX C 3arpsi3HEHHEM aTrMOChEepHOTo BO3TyXa, MOYB,
MOBEPXHOCTHBIX U MOA3EMHBIX BOJI; - BEIpaOOTKA HABBIKOB HAYYHO-00OCHOBAHHOM OILICHKHU
KaueCTBa OKPYXKAIOIIECH CPElIbl U €€ U3MEHECHUS O]l BO3/ICMCTBUEM TEXHOTCHHOU

ACATCIIBHOCTH YCJIOBCKA.

Kpartkoe conepxxanne TUCHUILTHHBI

B xome 0CBOCHHS TUCITUTUIMHBI OYIyT paCCMOTPEHBI OCHOBHBIE (DH3UKO-XHUMHUYECKHE
npoleccsl B armocdepe, ruapocdepe v MOYBEHHOM CJI0€; 0COOCHHOCTH
pacnpocTpaHeHus, TpaHC(HOPMAIIMK U HAKOTUICHUS 3arpsI3HAIONINX BEIIECTB B

OKpY Karollel cpejie; U3MEHEHHE 030HOBOTO CJI0sl, 00pa3oBaHKE cMOTa U
doToxuMmuuecKoro cMora; (popMUpPOBaHHE COCTAaBA U KHCIIOTHOCTH aTMOC(EPHBIX 0CaIKOB
Y TIOBEPXHOCTHBIX BOJI; SBTPO(UKAIIUS BOAOEMOB; 3aKHCICHNE U 3aCOJICHHUE TTOYB.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJIMHbI

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomniereHuun)

[Tnanupyemsble pe3yabTaThl
00y4eHUs 110 TUCHUTUTHHE

[1K-1 Crioco6eH npuMeHSITh CUCTEMY
(dyHAaMEHTaJIbHBIX XUMHUYECKUX MTOHATUH U
3HaHUi, B YaCTHOCTHU B 00JaCTH OPraHNYECKON
XMMUH, NIPU PELICHUH KOHKPETHBIX TEOPETUUECKUX
U DKCIIEPUMEHTAJIbHBIX HAyYHO-UCCIIE0BATENbCKUX
3ajaq

3HaeT: OCHOBHbIE XMMUYECKHUE, (DU3UKO-
XUMHAYECKUE 1 OMOXUMHUYECKUE TIPOIIECCHI,
npoTeKaromie B Onocdepe u ee KOMIOHEHTax
YMeeT: aHaIM3UPOBAaTh BIMSHAE aHTPOITOTEHHBIX
(bakTOpOB Ha U3MEHEHHE XUMHUYECKOTO COCTaBa
OCHOBHBIX reocdep 3emiu, IPOrHO3UPOBaTh
MOBEJICHUE XUMUUECKHX BEIIECTB B OKPYKAIOLIEH
Cpeze Mo BIUSTHIEM TPUPOTHBIX U aHTPOIIOTEHHBIX

baxTopoB

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOro IyiaHa

[lepeveHs MOCIESTYOMUX AUCIUTLINH,
BUJIOB paboT

XUMUS IPUPOIHBIX COCAUHEHUIN

[IpoMbllTIEHHAs OpraHUYeCKask XUMHS,

XUMUA FeTEPOIUKIMYECKUX COCTMHEHUH,
MoJIeKyJISIpHBIE TIEPETPYIIIUPOBKH,
TeopeTndeckrue OCHOBBI OPTraHUYECKON XUMUH,

MexaHu3MBbl peaKuil B OpPraHn4eCKON XUMUHU

Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIaHHOI;’I JAUCTUITIINHBI 1 HpHO6p€TCHHI>IM B PC3YJIbLTATC OCBOCHUA

MpCAMICCTBYIOINUX JUCHUIIJINH:




Hucuuninmnza

TpeboBanus

XUMUS IPUPOIHBIX COCTAUHEHUIN

3HaeT: KIacCU(UKALUIO, METOABI BBIICICHUS U
CUHTETUYECKHE METObI MOTYYEHUS MPUPOIHBIX
COEIMHEHUI, OCHOBHBIE CPEACTBA U METO/bI
AQHaJIM3a MPUPOIHBIX COSAUHEHUM, BKIIFOUAst
CIIOCOOBI UX BBIZICIICHUSI U METOJIBI HIICHTU(DUKAITUU
X CTPYKTYpbl YMEET: MPOTHO3UPOBATH OCHOBHBIC
XMMHYECKUE CBOKMCTBA IPUPOAHBIX COCTMHEHUN B
3aBUCHUMOCTHU OT UX Kjlacca U CTPOEHUA,
OCYIIECTBIISITh PAIlOHATBHBINA BEIOOP MOIXOSIIICH
METOAMKH aHaIU3a NPUPOAHOTO COCAUHEHHUS B

3aBUCHMOCTHU OT €ro Kjiacca U cTpykTypsl Mmeer
MPaKTUYECKHUI OIBIT: pa3pabOTKH IJIaHa o
BBIJICTICHUIO, OYUCTKE U UICHTU(UKALINN
MPUPOIHBIX COCTMHECHUM, TTPOBEICHHMS
UACHTU(DHUKAIIMH CTPYKTYPBI IPUPOTHOTO
COETMHEHMS C HCITOIL30BaHUEM
KIIACCU(UKAITMOHHBIX (Kaue€CTBEHHBIX ) peaKIIHid

4. O0béM 1 BUABI YUeOHOI padoThI

OO6m1ast TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOMN

paboThl
Pacrnipenenenue o cemecrpam
N Bcero B Hacax
Bun yuebroi padots: 4acoB Homep cemectpa
2

OO6mas Tpy10EMKOCTh AUCIIUTUIMHBI 72 72

AyoumopHhvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTryeckue 3aHATUS, CEMUHAPBI U (UJIH) APYTHE BUIBI

aynuTopHbIX 3aHsaTHi (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 35,75 35,75
[ToaroroBka Kk KOHTPOIBbHOM padore Nel U KOHTPOJIBHON

pabote Ne2 10 10
[TonroroBka k 3a4ety 15,75 15.75
[TonroroBka k npaktuueckum paboram Nel-Ned 10 10

KoHcynbranuy 1 NpoMeKyTOYHas aTTeCTalus 4,25 4,25

Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayTuTOPHBIX
No 3aHIATHHI 110 BUIaM B
HaunmeHnoBanue pa3nenoB AUCITUTUTHHBI
pasnena yacax
Bcero |JI|II3 | JIP
1 POJIb XUMHNYECKOI'O 3AT'PASHEHNA BUOCPEPHI B XKMI3HU 4 4l o 0
COBPEMEHHOI'O OBIIECTBA. KITIACCUDUKAIINI




XUMNYECKUX 3AT'PAZHAIOINX BEIIIECTBA.

[104XOAbI U METOAbI HOPMHWPOBAHNA COAEPXXAHUA

2 [ XUMMNYECKUX BEHIECTB B I[TPMPO/IHBIX CPEJAX (BO3AVX, 18 2|16

BOJIA,

[TIOUBBI).

SAT'PASHEHUE bBUOCDEPLI OKCUJJAMMU VIJTIEPOJA, CEPBHI,
A30TA.

BJIIMAHUE HA 9KOCUCTEMY HEOPTAHUYECKHNX
[TOJIUIIOTAHTOB, ITOCTVYITAIOIIMX C OTXOJAMU
TPAHCITOPTA, IIPEJIITPUATUI ITPOMBILLIIEHHOCTU,
OHEPI'ETUKU

SAT'PASHEHUE bBUOCOEPLI OPTAHMYECKNMH
TOKCUKAHTAMU

5.1. Jlekuum

Ne Ne
NeKIUupaszaena

HanmenoBanue uimm KpaTKO€ COACPIKAHUC JICKIHMOHHOT'O 3aHATHA

Koi-
BO
qacoB

AHTpOIIOTeHHas aerpananus 6uocdepsl, BUIbl U TpuduHbL. [loHATHS 00 KONTOTHH
1 oKpyxatoiei cpee. OCHOBBI yU€HHUS 00 SKOJIOTHYECKOM COCTOSTHUU
OKpY>KaroIlel Cpe/Ipl, 0 3HAYCHUH MTPOLIECCOB €€ XUMUUECKOTO 3arps3HEHHUS.
XUMHUECKOEe 3arps3HEHUE KaK COCTaBHAs YacTh aHTPOIIOTEHHOH Jlerpaialiiu
o6uocdepsl 1 BO3MOKHBINM HCTOYHHUK OOIIETIIIAHETAPHOTO SKOJIOTHIECKOTO KPU3HUCA.
[mob6ansHBIe QYHKITUH MTOYBHI B OMochepe. 3aKOHOMEPHOCTH O0IIeIIIaHeTAPHOM
nerpaganuu moyB. OCHOBHBIE 3aKOHOMEPHOCTH Jierpafanuu nouB Poccun. Mecto
XMMHUYECKOTO 3arpsi3HEHUS B CHCTEME Jierpananun moys Poccun. Menmko-
OuoIornuecKre acreKThl BIUSHUS 3arpsa3HeHus Ha Onocdepy. 3HaueHue
HKOJIOTMYECKOT0 MOHUTOPHHIA, 3KOJIOTHYECKON AKcnepTu3bl, nporpammsl OBOC
U1t 0OecTiedeH s OXpaHbl OKPY>KAIOILel CPebl OT 3arpsiI3HEHUS U ee
0310poBieHust. KOHTPOITb 32 BHITOJTHEHNEM ITOUYBEHHBIM IIOKPOBOM IKOJIOTUIECKUX
byukuwmii. [enu 1 3a1a4u TOYBEHHOTO SKOJIOTMYECKOTO MOHUTOPHHTA.
MesxyHapOoIHbIE ¥ HAIIHOHAIBHBIC YKOJIOTUYECKHE TPOTPaMMbI KOHTPOJIS U
0XpaHbl Onochepsl 0T XUMUYECKOTO 3arpsi3HEHUSI.

3arps3HsIoLMe BElIeCcTBa, onpeaeneHue nousatus. Knaccuduxamnus
3arpsA3HSIONINX BEIECTB, TOKA3aTeNU CTETICHN OMTACHOCTH W KPUTEPHH UX
ycTaHoBIeHUs. [IOHATHS O 3arps3HSIONINX BEIIeCTBaX, ACHCTBUE UX Ha KUBBIE
OpraHu3Mbl U Ha 1MOUBY. [IOHSITHS 0 TOPOTOBBIX KOHIIEHTPAIHSIX XHMHYECKIX
BemiecTs. B.M.BepHaackuii 0 reoXUMUYECKON IEITEIbHOCTH YEJIOBEKa.
"TexnoreHe3" u "TexHOPUIBLHOCTH'": TTOKA3aTENH, YPOBHH, (hakTOpbl. MICTOUHUKH
3arpsisHeHUsS Onocdepsl U UX KiaacCUpUKaIs. PeKUMBI TOCTYTUICHUS
3arps3HSIONIMX BEIIeCTB B Onocdepy. Xapakrep, MacTaObl pacrpoCTpaHEeHUs
3arpsI3HSAIOLINX BEUIECTB U YPOBHU 3arpsizHeHus Onocdepsl. CooTHOILIEHUE
MOCTYIUICHUN XUMHYECKHUX BEIIECTB U3 MPUPOIAHBIX U aHTPOMOTECHHBIX
HMCTOYHHUKOB M UX TMOoKa3zarenau. GakTopbl, 00yCIOBINBAIOLINE 3aTPA3HEHNE
MPUPOTHBIX CPe, Iepepacpe/IeICHIe U MPEBPAICHHUS 3arpSI3HSIIONINX BEIIECTB B
ounocdepe.

HopmupoBaHre aHTPONOTE€HHBIX BO3JEHCTBAN U KAY€CTBA OKPYKAOIIEH CPEBI.
[ToHsiTHE KOTOrHMYECKOro HopMupoBaHus. [1onxoapl K GMOT€OXMMUYECKOMY U
CaHUTAPHO-TUTUEHNYECKOMY HOPMHPOBAHUIO COACPKAHUS MTOJUTFOTAHTOB B
pUPOIHBIX cpeaax CrucTeMel SKOJIOTMYECKOro HOpMHUpoBaHus. HanpasneHnus
HOPMHPOBAHUS U BUJIbI SKOJIOTHYECKUX HOPMAaTUBOB. OCHOBHBIE IPUHIIMIIBI U
npo01eMbl HOpPMUPOBAHUS CUCTEMBI HKOJIOTHYECKOTO HOPMHPOBAHUSI.
OTeuecTBEHHBIN U 3apyOeKHBII OMBIT CO3/1aHUS HKOJIOTMUYECKUX HOPMATHBOB.
ITonxoasl 1 METObI HOPMUPOBAHUS COACPKAHUS XUMUYECKUX BEILIECTB B

npupoHbIX cpepax. Cnenpduueckue 0COOEHHOCTH HOPMHPOBAHMSI BELLIECTB B




pa3HbIX cpenax (BO3yX, BO/A, MOUBbI). JJOCTOMHCTBA U HEAOCTATKU MPUMEHSIEMBIX
BUJIOB HOPMUPOBAHUS COJEPKAHUS XUMUYECKHUX BEIIECTB B MPUPOAHBIX OOBEKTaX.

CocTtaB arMocdepsl, I3MEHEHHUE TT0]] BIUSHUEM 3arps3HeHUs. DOpMBI HAXOXKICHUS
XMMUYECKHUX BEIEeCTB B arMocdepe. McTouHnKH 3arpsizHeHus 6nochepsl
OKcHIaMH yriepona. JIokanbHbIe U TI00aTbHBIC TIOCISICTBHS 3arpsi3HEHUS
onocdepsl okcuamMu yrieposa. MIcTOYHUKM MOCTYTIICHUS OKCHIIOB CEPHI B
ounocdepy. [IpeBpamienus okcuaoB cepbl B armochepe. ICTOYHUKY MOCTYTUICHHS
OKCHJIOB a30Ta B 6uocgepy. [IpeBpaiienust okcuioB a3ota B arMocdepe.
JlokanpHbIE U TI100aJIbHBIE SKOJIOTHYECKUE TIOCIEACTBUS 3arpsi3HeHus Onocdepsl
OKCHJIAMH CEepPbI U a30Ta. XUMUYECKHE U OMOIOTHYECKHE METO/IbI OLIEHKU
3arpsisHeHUsS Onocdepsl OKCUIaMu cephl U a3ota. CamoounieHne arMocdepsl ot
OKCHJIOB CEpPbI U a30Ta.

KHCIOTHBIE JOXKAN U X UCTOYHHUKHU. DKOJIOTMYECKHE MTOCIIEICTBUS AEUCTBUS
KHUCIIBIX 10KJel Ha atMocdepy, ruapocdepy. [Ipsmoe 1 kocBeHHOE 1elicTBIE
KHCJIBIX OCAJIKOB Ha pacTeHMsl. buonHaMKanys 3arpsi3HEHUs DKOCUCTEMBI.
JlnxeonHauKkanus Mo4B, 3arPSA3HEHHBIX OKCHJIAaMU CEpBbI, a30Ta. JlelicTBUE KUCIIBIX
TOX/1eH Ha TIOYBBI U €0 dKOJIOTHYeCKue nocueacTsus. KucioTHo-ocHOBHAs
OydepHocTs mouB. CBOKCTBA MOYB M MOYBEHHO-XUMHUUYECKUE TTPOLIECCHI,
BIIMAIOLIME HA KUCIIOTHO-OCHOBHYI0 OyepHOcTh nouB. Tpanchopmarys
Cynb(aTroB U HUTPATOB 3arpA3HSIIONIMX BEIIECTB B [IOYBAX.

3arpsisHeHHE OMoCc(ephl 0TXOJaMH OCHOBHBIX OTpPAaCiel POMBIIIUIEHHOCTH.
MDopMBbI TOCTYIUICHHS 3arPsA3HSIONIMX BEIIECTB B OKPYKAIOILYIO CPELY.
A3p030JIbHOE 3arpsi3HEHNE U JaTbHOCTh NEPEHOCA HEOPTaHUIECKIX
MOJUTIOTAHTOB, YPOBHH 3arpsi3HeHUst MU Onocdepsl. Coctas a’spo3oliei,
WUCTOYHUKHU MX MMOCTYIUICHUS, XapaKTePUCTUKU COCTaBa. BIUsIHUE OTX0/10B
Pa3IMYHBIX POU3BOICTBEHHBIX OTPACIICH Ha SKOJIOTHUECKYIO 0OCTaHOBKY B
NPOMBINUICHHBIX LIeHTpax P®. TexHOreHHbIE aCCOIMANN XUMUUECKUX DJICMEHTOB
B OTXOJaX Pa3IMYHBIX OTpaCieil MPOMBIILICHHOCTH. 3arpsisHeHHe Ouochepst
OTXOaMU SHEPTETHKU. ACCOIMAIA XUMHUYECKUX JIEMEHTOB B OTXO/IaX
DHEPreTHKU. TpaHCOPT KaK UCTOYHKK 3arpsi3HeHus Onocdepsl. CocTaB cHera Kak
WHIIKATOP COCTOSTHHS arMOc(depbl, MOKa3aTely U UX U3MCHEHHE TIPH
3arpsisHeHnH. CaMoouHIeHHe aTMOC(Eepbl OT HEOPraHUYECKHUX MOJITFOTAHTOB.
[Mokazarenu 3arpsi3HEHUS THAPOCHEpPbl HEOPraHMUECKUMHU TIOJLTFOTAaHTAMH,
W3MEHEHUE TIPH 3arps3HeHnH. TeXHOTCeHHbBIC TEOXUMUYECKUE aHOMAITUH
MOBEPXHOCTHBIX BOJ0eMOB. CIIOCOOHOCTh MPUPOIHBIX BOJ K CAMOOUHILECHHIO.
3arpsi3HEHHE PacTCHUI HEOPraHUYECKUMU MOJUTIOTaHTaMHu. JlnarHocTuka
3arpsI3HEHUS PACTCHUM.

PexynbTHBanus 1 peabunuranus 3arpsisHeHHbIX 1ouB [Ipuponooxpannbie u
COITMATFHBIC ACTIEKTHI MPOOIEMBI 3arps3HeHust Onochepbl. MeTob
PEKYJIBTUBAIIUH 3arPSA3HEHHBIX 1T0YB. OCOOEHHOCTH peaOUINTALIMH TT0YB Pa3HbIX
NPUPOHBIX 30H, 3arPSA3HEHHBIX Pa3HBIMU TPYTIIAMH 3arPS3HSIONINX BEIIECTB.
[TyTn peabunuTanny 3arpsI3HEHHBIX METaJUIaMU 1TOYB. D (HEKTUBHOCTh
PEKYJIBTHBAIINY NIOYB. PeKOMEHany 1Mo NCIOIb30BaHHIO 3arPSI3HEHHBIX MTOYB.

Kanneporennsie nmonmunukinaeckue yreBogoposnsl (ITAY), cocras, cBoiicTBa.
Tokcuueckoe elicTBUE Ha KUBblE opraHu3Msbl. Microunuku nocrymienus I[TAY B
OC. Mexanusmsl Tpanchopmarun [TAY B okpyxarorieii cpee, B oYBe.
Camoounrienue noys ot [TAY. ITonuxnopupoBanusie 6udennssl. CoctaB u
CBOMCTBA. MICTOUHMKM MOCTYIUIEHUS B OKPYKAOIIYIO cpeay. MexaHn3msl
TpaHchopmaru B 6uocdepe. CaMoouyHIIeHHE TOYB OT MOTUXIOPON(DEHHUITOB.
3arpsizsHeHUE OMOoChephl MOBEPXHOCTHO AKTHBHBIMH 3aTrPSI3HSIOIIMME
BelllecTBaMU, TpaHc(hopmalys B mouse. J(eTOKCHKaIUs 1MOYB, 3arpsi3HEHHbIX
OpraHMYECKUMH MOJINAPOMATHYECKUMHU yIiieBogopoaaMu. CenbCKoX03IHCTBEHHOE
3arps3HeHue Ouocgepsl BelecTBaMu OpraHMyeckoi mpuposl. [lecTuiuapl, ux
KJaccupuKanus U CBOMCTBA. DKOJIOTHUECKHUE MOCIEeICTBUS BHECEHUS B TOYBBI
necTuiioB. DakTopsl, BIKAIOIINE HA IPEBPAILEHUS], YCTOMUYUBOCTD U




nepepacnpeerieHue NeCTUUI0B B TouBe. AOMOTHYECKHE MPOIECCHI
TpaHchopMaIiK ECTULIUIOB B ITOYBE, BIUSIHUE TOYBEHHO-XUMHUECKUX YCIOBHIA.
brotndeckue mporeccsl NpeBpalleHns IeCTULUA0B, BIUSIIOMNE (PaKTOpHI.
CamMoouHIlieHre IOYB OT MEeCTUIHMIOB. PeKynbTUBAIIMS T0UB, 3arpsI3HEHHBIX
IICCTUIINJaMU.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

Ne Ne

HanmeHoBaHnue nimn KpaTKOC COACPIKAHUC MMPAKTUYCCKOIO 3aHATHA, CCMUHApa
3aHATHs|pa3/ena)

Koi-
BO
qacoB

PaGota ¢ kapToli U CO3JaHus MOIOKKH C M3BECTHBIM MaciTabom. /lBa
1 2 |ciocoGa onpeaeneHus MacIITaAOHOTO MHOKHTEISI B IPOTPAMMHBIX KOMITJIEKCaxX
VIIP3A

Onenka BrustHusE A3C Ha OKpY)KAIOIIYIO Cpey Mo (HaKTOpy XUMHUUYECKOTO
3arpsisHeHus. Pacuer 3arps3nenus atMocdepsl BpeAHBIMH BEIOpOCaMU 110
nporpamMmMHoMy komiuiekcy YIIP3A «3Dxonor» Bepcus 4.0, pazpaboTaHHOMY B
COOTBETCTBUM ¢ TpeOoBaHUSIMU «METOMOB PaCUETOB PACCEHBAHMSI BHIOPOCOB

2 2 [BpemHBIX (3arps3HSIONINX) BelIecTB B aTMochepHoM Bo3ayxe» (MPP-2017) u
COITIACOBAHHOMY B YCTaHOBJIEHHOM TOPSIKE, BXOAAIIEMY B O(HUIIMATBHBIN
[lepeueHb METOMK, UCTIONB3YEMBIX JUIsl pacuéTa, HOPMUPOBAHUS U KOHTPOJIS
BBIOPOCOB 3arpsI3HAIOIINX BEUIECTB B aTMOC(HEPHBI BO3AYX, YTBEPKAEHHBIX AO
«HUN Atmocdepay.

Orenka BiustHUS NTUIC(HAOPUKHA HAa OKPYIKAIOIIYIO cpedy 1o GhaKkTopy
XMMUYECKOT0 3arps3Henus. Pacuer 3arpszHenust arMochepsl BpeIHbBIMU
BbIOpOCamMu 1o mporpaMMHoMy Komiuiekey YIIP3A «3Jkonor» Bepcus 4.0,
pa3paboTaHHOMY B COOTBETCTBHHM ¢ TpeOOBaHUAMHU «METO/I0B pacyeToB

3 2 |paccenBaHMsI BHIOPOCOB BPEIHBIX (3arps3HAIONINX ) BEIIECTB B aTMOC(EepHOM
Bo3ayxe» (MPP- 2017) u cormacoBaHHOMY B yCTaHOBJIEHHOM TOPSIZIKE,
BXOZAIIIEMY B ournanpHbIi [lepedeHs MEeTOAMK, NCTIONIB3YEeMBIX JIJIsl pacuéra,
HOPMHMPOBAHUS U KOHTPOJISL BEIOPOCOB 3arps3HSIONIMX BEIIECTB B aTMOC(HEPHBIN
BO3IYX, yTBepKIEHHBIX AO « HUUN Atmocdepay.

Ornenka Briustaust OO0 "ABTOMUP" Ha OKPYKAIOIIYIO Cpey 1Mo (HaKTopy
XMMUYECKOTo 3arps3HeHus. Pacuer 3arpszHenus arMocdepsl BpeIHbIMU
BbIOpOCamMu 1o mporpaMMHoMy Komiuiekey YIIP3A «3Okonor» Bepcus 4.0,
pa3paboTaHHOMY B COOTBETCTBHHM € TpeOOBaHUAMHU «METO/I0B pacyeToB

4 2 |paccenBaHMsI BHIOPOCOB BPEIHBIX (3arps3HAIONINX ) BEUIECTB B aTMOC(EpHOM
Bo31yxe» (MPP-2017) u cornacoBaHHOMY B yCTaHOBJICHHOM MOPSKE,
BXO/s1EMY B opulnanbHbIN [lepedeHb MeTOMK, UCTIONb3YEMBIX AJIs pacuéTa,
HOPMHMPOBAHUS U KOHTPOJISL BEIOPOCOB 3arps3HSIONIMX BEIIECTB B aTMOC(HEPHBI
BO31YX, yTBepKAEHHBIX AO « HUU Atmocdepay.

Onenka Biustaus OO0 «Ypan CT-UHBecT» Ha OKpYkKaIoOIIyo cpeay mo Gakropy
XMUMUYECKOTo 3arpsa3HeHus. Pacuer 3arps3Henust armocdeps! BpeIHbBIMU
BbIOpOCaMu 10 IporpaMMHOMY Komiuiekey YIIP3A «3Okonor» Bepcus 4.0,
pa3paboTaHHOMY B COOTBETCTBHHM € TpeOOBaHUAMHU «METOI0B pacyeToB

5 2 |paccenBaHMsI BHIOPOCOB BPEIHBIX (3arps3HAIONINX) BEUIECTB B aTMOC(EPHOM
Bo3yxe» (MPP- 2017) u cortacoBaHHOMY B YCTaHOBJIEHHOM TIOPSIIKE,
BXO/S1EMY B opunanbHbIN [lepeueHb METOMK, UCTIONb3YEMBIX AJIs pacuéTa,
HOPMMPOBAHUS U KOHTPOJIS BEIOPOCOB 3arps3HSIONIMX BEIIECTB B aTMOC(HEPHBIH
BO31YX, yTBepKAEHHBIX AO « HUU Atmocdepay.

5.3. JlabopaTtopHbie padoThI

He nipenycmoTpensl




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

ITonsung CPC

Crncok nureparypsl (¢ yKkazaHUEM
pasnenos, IiaB, CTPAHUIL) / CChUIKA HA

pecypc

CemecTtp

Koi-
BO
JacoB

[TonroroBka Kk KOHTpOJIbHOK padote Nel u

KOHTpOJIbHOU padoTe Ne2

Konecnuxkos, E. FO. Onenka Bo3aeicTBus Ha
OKPY>KaIOIIIYIO Cpey. DKCIepTu3a
0€30MMaCHOCTH : YICOHUK U TPAKTUKYM JJIS
By30B / E. }O. Konecnukos, T. M.
KonecnukoBa. — 2-€ u3l., nepepad. u 0.
— Mockga : U3parensctBo FOpaiit, 2021. —
469 c. — (Bricmiee oopazoBanue). — ISBN
978-5-534-09296-7. — Tekcr :
HIieKTpoHHBIH // OOpazoBarenbHas
wiargopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/468928 (nara
obpamenus: 04.12.2021). (ctp. 5-460).

10

IloaroroBka K 3a4CTy

XaxanuHa, T. 1. XuMmdueckue OCHOBEI
DKOJIOTHH : YICOHUK TSI CPEITHETO
npodeccronanpHoro oopazosanus / T. U.
Xaxanuna, H. I. Hukuruna, 1. H. Iletyxos.
— 3-e u3n., nepepad. u 1on. — MocCKBa :
W3narensctBo FOpaiit, 2021. — 233 ¢. —
(ITpoeccnonanpHOE 0Opa3oBaHUE). —
ISBN 978-5-534-05033-2. — Texkcr :
PIIeKTPOHHBIN // OOpa3oBaTebHAs
iatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/471402 (nara
obpamenus: 04.12.2021). (ctp.5-233).

15,75

Xaxanuna, T. 1. XuMudyeckue OCHOBEI
SKOJIOTUH : Y4eOHUK Ul CPEeIHEro
npodeccronanpHoro oopasosanus / T. U.
Xaxanuna, H. I. Hukutuna, 1. H. ITetyxos.
— 3-e u3n., nepepad. u qomn. — MocCKBa :

[TonroroBka k nmpakTudeckum padoram Nel- [M3marensctBo FOpaiit, 2021. — 233 ¢. —

Ned

(ITlpodeccruonanbHoe obpazoBaHue). —
[ISBN 978-5-534-05033-2. — Texcr :
HIIeKTpoHHBIHN // OOpazoBarenbHas
miardopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/471402 (nara

obpamenus: 04.12.2021). (ctp.5-233).

10

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaeMOCTH,
NMPOMEKYTOYHON aTTecTalMu

KonTpons kauecTBa 0cBOEGHUS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kourpoabubie meponpusitusa (KM)

Ne
KM

Ce-
MECTp

Bun
KOHTPOJIA

HazBauwue
KOHTPOJIHOTO

Makc.

Bec Oamt

[Topsimox HauwceHus: 6aIOB

Yuu-
THIBA




MEpOIPHUATHS

ercs
B [1A

Texyuuit
KOHTPOJIb

IIpaxTruueckas
paborta Nel "Omenka
Bnusinug A3C Ha
OKPY’KaIOILYI0 Cpeay
1o ¢akTopy
XUMHUYECKOTO
3arpsi3HeHus"

15

O1eHKa CyMMUPYETCS U3 CIEIYIOINX
OLICHOK:

1) 3agaHue BHIIOJIHEHO BOBpeMs -2 6ajuia;
OLIEHKa CHMXkaeTcs Ha 1 Oam 3a
[PEBbIILIEHNE CPOKOB CAAYM 3aJJaHUS IO
HEYBKUTEIBHOW MPUIMHE HA OJTHY
HeJIelII0, MIIM Ha 2 Oajia — Oojee, 4eM Ha
OJIHY HEJIEIO;

2) BeinonHeH pacyeT paccenBaHUs
BBIOPOCOB 3arpsA3HAIONINX BEleCTB 0e3
OIIMOOK — 3 0ajia; UMEITCS HEOOIbIIHE
HETOYHOCTHU B pacyeTe — 2 OaJiia; MeHee
TPETH PACUYETOB BBIMOJIHEHO NPABUIBHO —
1 6amn. OTcyTcTBYIOT pacueTsl — ()
6am1oB. 3) ChopMupoBaHbI KapThl
paccenBaHUs BEIOPOCOB 3arps3HSIONINX
BEIIECTB U IPyNN cyMMaIuu — 1 Ga;
OTCYTCTBYIOT KapThl paccenBanus — ()
6asioB. 4) [Ipencrasnen aHanus Kapt
pacceuBanus — 1 6amn. OTcyTCTBYeT
aHanmu3 KapT paccenBanus — 0 6amios.
OTueT 1o 3a/ITaHUFO BBICHUTIACTCS B BHJIE
nokymenTa gopmata PDF.

3a4CT

Texyuuit
KOHTPOJIb

[IpakTnueckas
pabora Ne2 "Omenka
BITVISTHHSI
nruneadbpuku Ha
OKPY’KaIOILYI0 Cpeay
1o akTopy
XUMHUYECKOTO
3arps3HeHus"

15

O1eHKa CyMMUPYETCS U3 CIETYIOIINX
OLIEHOK:

1) 3agaHue BBIIOJIHEHO BOBpeMs -2 6ajua;
OLIEHKa CHMXkaeTcst Ha 1 Oam 3a
[IPEBbIILIEHNE CPOKOB CAAYM 3aJJaHUS 1O
HEYBKUTEIBHOW MPUIMHE HA OJTHY
HeJIelI0, MK Ha 2 Oajia — 0ojee, 4eM Ha
OHY HEJIEITIO;

2) BeinonHeH pacyeT paccenBaHUs
BHEIOPOCOB 3arpsI3HSIOIINX BENIECTB 0€3
oIMOOK — 3 0ajia; UMEITCS HEOOIbIIHE
HETOYHOCTHU B pacyeTe — 2 Oaiiia; MeHee
TPETH PACUYETOB BBIMOJIHEHO NPABUIIBHO —
1 6amn. OTcyTcTBYIOT pacueTsl — ()
6amioB. 3) ChopMupoBaHbI KapThl
paccenBaHMs BEIOPOCOB 3arpsA3HSIONINX
BEIIECTB U IPyIN cyMMauu — 1 Ga;
OTCYTCTBYIOT KapThl paccenBanus — ()
6amoB. 4) [Ipencrasnen aHanu3 Kapt
pacceuBanus — 1 6amn. OTcyTCTBYEeT
aHanmu3 KapT paccenBanus — 0 6anios.
OTueT 1o 3a/ITaHHIO BBICHUIAETCS B BHJIE
nokymenTa gopmara PDF.

3a4CT

Texymmii
KOHTPOJIb

[IpakTuyeckas
pabora Ne3 "Orenka
BIIUSTHUS KOMIIaHUH
00O «ABToMup» Ha
OKPY’KaIOIIYIO CPey
1o axropy
XUMHUYECKOTO

15

O1eHKa CYMMHPYETCS M3 CICIYFOIINX
OIIEHOK:

1) 3aaHue BBITOJIHEHO BOBpeMs -2 Oasuia;
OIICHKA CHIDKaeTCs Ha 1 6ait 3a
[IPEBLIIIEHHE CPOKOB CAAYH 3aJaHHS 10
HEYBa)KUTEJIBHON ITPUYMHE HA OJIHY

HeEeNIo, MM Ha 2 Oajia — bonee, yeM Ha

3a4CT




3arpsizHeHus".

OZIHY HEJIEITIO;

2) BeimoiHeH pacyeT paccenBaHuUs
BBIOPOCOB 3arpsI3HSAIOIINX BEIIECTB 0e3
oII00K — 3 Oay1a; UMEIOTCA HEOOJIbIIINE
HETOYHOCTHU B pacueTe — 2 0ajuia; MeHee
TPETH PACYETOB BHIMOJIHEHO PABUIBHO —
1 6amn. OTcyTcTBYIOT pacueTsl — 0
6autoB. 3) ChopMUpOBaHBI KAPThI
paccerBaHUs BHIOPOCOB 3arpA3HSIONINX
BEIIECTB U TPy CyMMaruu — 1 Gar;
OTCYTCTBYIOT KapThl paccenBaHus — ()
o6amoB. 4) [Ipeacrasnen aHaiu3 KapT
pacceuBanus — 1 6amr. OTcyTcTBYeT
aHayu3 KapT paccenBanus — () 6ayIoB.
OT4eT 1o 3a/IaHUIO BHICHLIACTCS B BHJIC
nokymeHnTta ¢popmara PDF.

Texymmii
KOHTPOJIb

[IpakTuyeckas
pabota Ne4 "Orenka
BiusiHusg OO0
«Ypan CT-UnBect»
Ha OKPY>KaIOIIYI0
cpeny 1o gakTopy
XUMHYECKOTO
3arpsi3HeHus".

15

OrneHka CcyMMUpPYeTCs U3 CIIEAYIOLIUX
OLICHOK:

1) 3amaHue BRIMOIHEHO BOBpeMsI -2 Oaia;
OlLlIeHKa CHMXkaercs Ha 1 Gann 3a
[IPEBBILICHIE CPOKOB C/Ia4M 3aJIaHUs 110
HEYB)KUTEJIBHOM MPUYMHE HA OJTHY
HeeIo, HIIM Ha 2 Oajia — Ooiee, yeM Ha
OJIHY HEJNIEIIO;

2) BoinonHeH pacuer pacceuBaHUs
BBIOPOCOB 3arpsI3HSAIOIIMX BEIECTB 0e3
OIIHOO0K — 3 0ajiia; UMEITCST HEOOIBIIHE
HETOYHOCTHU B pacueTe — 2 0ajuia; MeHee
TPETH PAaCueTOB BBIITOJHEHO MPABUIIBHO —
1 6amn. OtcyTcTBYIOT pacyeTsl — 0
6atoB. 3) ChopMUpOBaHBI KApThI
[paccerBaHUs BHIOPOCOB 3arpsA3HSIONINX
BELIECTB U IPyII cyMmmanuu — 1 6ai;
OTCYTCTBYIOT KapThl paccerBanus — 0
o6aoB. 4) [Ipeacrasinen aHaiu3 KapT
pacceuBanus — 1 6amn. OTcyTcTBYeT
aHaM3 KapT paccenBanus — 0 6aioB.
OTueT 1o 3a/laHHIO BBICHUIAETCS B BHJIE
nokymeHnTa ¢popmara PDF.

3a4CT

Texyuuit
KOHTPOJIb

KontponsHas pabota
Nel

20

KoHTposnpHas paboTa mpoBOIUTCS B
¢dopme yctHoro onpoca. CTyaeHTy
MpeJIaraeTcsi OIMH M3 BOIPOCOB U3
CIHCKa BONIPOCOB K KOHTPOJIBHOM paboTe.
4 Oasuia - 3a MOJIHBIN U TPaBUIbHBIN OTBET
Ha MMOCTaBJIEHHBIN BOIPOC B 00beMeE HE
MEHBIIIE, YeM OBIJIO OCBEIICHO Ha
TIEKIIMOHHBIX 3aHATHAX. 3 Oasa - 3a
MPaBUJIHHOE TTOJIHOE U TI0CIIEIOBATEILHOE
M3JI0)KEHUE C HECYIIECTBEHHBIMU
OLIMOKaMH UJIM HETOUHOCTSIMHU. 2 Oasuia -
3a HEMOJIHBIN OTBET OTpaXkaroluii ooiiee
HarpaBJIeHUE W3JI0KEHUS JIEKIIMOHHOTO
Marepuaia. 1 Ga - 3a HeMoJIHbINA OTBET
OTPaKAIOMINK OT/AEIbHBIEC TPEICTABICHHS
00 u3yueHHoM marepuaie. 0 6ayioB - HET
OTBETA.

3a4CT




Texymmii
KOHTPOJIb

Konrtponbphas padora
Ne2

20

KoHTponbsHas paboTa mpOBOIUTCS B
¢dbopme yctHoro onpoca. CTyeHTy
[pe/1IaraeTcsl OJIMH U3 BOIIPOCOB U3
CIIMCKa BOIIPOCOB K KOHTPOJIbHOI paboTe.
4 GaJiia - 3a TOJIHBINA M IPaBHIIBHBIN OTBET
Ha TIOCTABJICHHBINH BOIPOC B 00bEME HE
MEHbIIIE, YeM OBLIO OCBEIICHO Ha
NEKIMOHHBIX 3aHATHUSX. 3 Oalia - 3a
[MPaBUIILHOE TIOJTHOE U MOCIIEIOBATEIbHOE
M3II0KEHHE C HECYIIECTBEHHBIMU
OIMOKAMU WU HETOUHOCTSIMH. 2 Gaia -
32 HETIOJHBIM OTBET OTPAXKAIOIINHA 0011Iee
HaIpaBJIeHUE U3JI0KEHUS JIEKIIMOHHOTO
Matepuana. 1 6a - 3a HEMOJTHBIN OTBET
OTPaXKAIOIIUNA OT/IENbHBIE PEICTABICHUS
00 n3ydeHHoM Marepuase. (0 6aioB - HET
OTBETa

3a4CT

bonyc

bonyc

15

CryneHT npeacTapisieT KOIUU
TOKyMEHTOB, MTOITBEPIKAAIONTHE TT0OeTy
WJIM y4acTHE B MPEAMETHBIX OJIMMITHAIaxX
M0 TeMaM JUCIUIUIMHBL. MakcuMaibHO
BO3MOJKHAsI BETMUMHA OOHYC-pelTHHTa 32
MMPU30BOE MECTO B KOHKYPCE MITH
KOH(EPEHIIUU 110 TeME TUCITUTUINHBI,
MEXKIYHApOAHOE MEPONPUSTHE paBHa 15
0asoB.

3a4CT

IIpome-
KyTOYHast
arrecrauus

OtBert 110 OmIeTy

10

KoHTposibHOE MeponpusiTHe
MIPOMEKYTOYHOH aTTeCTAIUHU POBOTUTCS
B ycTHOU opme. B Ounere nBa
TEOPETHUYECKUX BOTpoca. J{Jisl onroToBKu
[PeIaraloTcsl BOMPOCHI K 3a4eTy. 3a
OTBET Ha KaXKJIbIi BOIIPOC CTYJCHT MOXKET
MOJTY4YUTh MaKCUMaJbHO 5 0aJIoB, BCETO
3a Omiiet — MakcuMaibHO 10 6aos.
Kpurepuu olieHuBaHMs OTBETA HA
TEOpEeTUYEeCKUil Bompoc B Ouiere: 5
0aJuI0B — CTYIEHT AEMOHCTPHUPYET:
rTyOOKHE UCUEPTIBIBAIOIINE 3HAHHS B
[MOHUMaHWH, U3JI0)KEHUH OTBETa Ha
BOTIPOC, OTBET JIOTHIECKH
MOCIIe10BaTeNbHBIN, COlepIKaTeIbHbII,
[OJIHBIN, IPaBUIILHBIA U KOHKPETHBIN; 4
Oasuta — TBep/ble 3HAHUS MaTepuala,
MpaBUIHHOE IIOHIMAaHUE CYITHOCTH H
B3aMMOCBSI3U PACCMaTPUBAEMBIX
MPOIIECCOB U SBJICHUH, OTHAKO, OTBET
HEIO0CTATOYHO ITOIHBIN, UMEIOTCS 1-2
HE3HAYUTEIbHBIX 3aMEYaHuUs
MpernoaBareis, Mociae0BaTebHbIN 1
KOHKPETHBIN OTBET, CTYAEHT CBOOOIHO
yCTpaHseT 3aMeuaHusl pernoiaBaress 1no
OT/ICTILHBIM YacTsM U IyHKTaM OTBETA; 3
0asuta — TBep/ble 3HAHUS U IOHUMaHUe
OCHOBHOT0; OTBET HE COJIEPKUT TPYOBIX
OIIMOOK, HO €CTh OoJiee 2-X HETOYHOCTEH

Y 3aMEYaHUM, IPU YCTPAHEHUHU

3a4YCT]




HETOUYHOCTEH M HECYIIECTBEHHBIX OIIMOOK
B OCBCIICHUH OTACITHHBIX MOJTOKEHHUH
TpeOYIOTCS HABOASIIIUE BOTIPOCHI
rpenojaBares; 2-0amia — rpyobie
olMOKY TPU OTBETE Ha BOIPOC, HO OoJee
50% oTBeTa COCTABIIAIOT NPAaBUIbHbBIE
CBENICHUSI, CTYJICHT JeMOHCTPUPYET
HEYBEPEHHBIC 1 HETOYHBIC OTBETHI HA
HaBOJSIIME BOIPOCHI Ipernoaasatens, 1
Oayu1 — rpyObIe OITMOKH B OTBETE, MEHEE
50% sIBISAIOTCS HEBEPHBIMU, CTYACHT
JEMOHCTPUPYET HETIOHMMAaHHUE CYIITHOCTH
n3JaraeMbIX Mmojoxenuit; 0 6aaioB —Her
OTBETa Ha BOIIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
IPOMEKYTOUHOM [Iporenypa npoBeaeHus Kpurepun
P OllEHMBaHUS
aTTecTaluu

Bce 3a1anus Tekyero KOHTPOJIS 10JIKHBI OBbITh BBITIOJHEHBI.

BeinonHeHue 3a1aHnii IpOMEKYTOYHOM aTTeCTallid HE SIBIIAETCA

v06$ISaTeJII)HI)IM. CTYILGHT“BHpaBC YAYYIIUTH CBOM TEKYIIH B COOTBETCTRIN ¢
PEUTHHT Ha MPOMEKYTOUHOM arTecTanuu (3adere). KoHTponbHoe . 2.5.2.6
MEpONPHUATHE POMEKYTOUHOHN arTeCTallMy IPOBOAUTCS YCTHO O |~ ° "
Ouneram. B Ounere n1Ba TeopeTndeckux Borpoca. [ moaroToBku

MpeaiaraloTcs BOMPOCH K 3auety. Bpems Ha moarotosky 40
MUHYT. OTHOBPEMEHHO B ayIUTOPUH MOT'YT TOTOBUTBCS 5 YEIIOBEK.

3a4eT
[lonoxxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

K P 0
OMIICTCHII NN CSyJIbTaTbI (0] yquI/Iﬂ 1 2 3 4 5 6 7 8

3HaeT: OCHOBHbIE XUMHYECKHUE, (PU3NKO-XUMUIECKUE U OMOXUMHUYECKUE AL
POIIECChI, TPOTEeKaroNue B 6nochepe U ee KOMIIOHEHTaX

YMeeT: aHaJIM3UpOBaTh BIUSAHUE aHTPOIIOTEHHBIX (DAKTOPOB Ha U3MEHEHUE
XMMUYECKOTO COCTaBa OCHOBHBIX reocep 3emiu, MporHo3upoBarh AL

[1K-1

[1K-1 .
[MOBEACHUE XUMUUECKUX BEUICCTB B OKPYKAIOIIECH Cpeie IO/ BIUSHUEM
MPUPOIHBIX M AHTPOIIOT€HHBIX (PaKTOPOB

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 10 KAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
1. Kpynnuosa, T. I. Xumus okpyxatomieit cpenbl Tekct Y. 2 yue0.
nocobue T. I'. Kpymnoga, FO. U. Cyxapes ; FOx.-Ypai. roc. yu-t, Kad. O0mr1. u
umxkeHep. sxkojorus ; FOYpI'Y. - Uenabunck: M3marensctBo FOVYpI'Y, 2005. - 35, [1]
c.
2. XentoB, B. {. Xumus okpyxaromei cpesbl 1 TEXHUYECKUX BY30B
VYu4eb. mocobue mis Beicil. TexH. 3apeneHuit B. S. Xenrtos. - PoctoB 0/]1: ®eHukc,

2005. - 141, [1] c.




3. Xumus okpyxkaroriei cpeabl TekcT yueb. mocodue s By30B 110
crnenranbHoCTIM 656600 "3amura OprmargmeI?I cpeasl" u ap. T. 1. XaxanuHa u
np.; nox pen. T. . Xaxanunoi. - M.: FOPAUT : Briciee o6pazoBanue, 2010. - 130
C.

0) OononHumMeNbHASL IUMepPamypa:

1. Anekceenko, B. A. Dxonorudeckas reoxumusi YueO. 11 By30B 110
€CTECTB.-Hay4. cienuaIbHOCTAM B. A. Anekceenko. - M.: Jloroc, 2000. - 626 c.
TaoI.

2. Teonorus u reoxumust HepTu U raza TekCT yueOHUK JJ1s1 BY30B IO
HarnpasieHuto 020700 "I'eonorusa” u cnenuansHoctu 020305 "T'eonorus u
reoxumus roprounx uckonaemoix" O. K. baxenosa u ap.; Mock. roc. yH-T uMm. M.
B. JlomonocoBa. - 3-¢ uza., nepepad. u gom. - M.: MznarensctBo MockoBCKOTO
yHuBepcurerta, 2012. - 42, [2] c. u.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  Crypman, B. 1. Ouenka BO3€MCTBHS HA OKPYXKAIOIIYIO CPENY :
yueOHoe nocodue / B. . Crypman. — Canxr-IletepOypr : Jlans, 2021. — 352 c.
— ISBN 978-5-8114-1904-3. — TekcT : aneKTpoHHbIH // JIaHb : 2JIEeKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/168862

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. Crypman, B. U. OuieHka Bo31€MCTBUS Ha OKPYXKAIOIIYIO CPEY :
yaeoHoe nocodue / B. . Crypman. — Cankr-IletepOypr : Jlans, 2021. — 352 c.
— ISBN 978-5-8114-1904-3. — Tekct : anekTpoHHbIH // JIaHb : 27€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/168862

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTAIlUsA

HaumenoBanue
Bun
Ne pecypca B bubmuorpadudeckoe omnrcanue
JUTEPaTypPh .
ANIEKTPOHHOU opme
CemuxoneHHBIX, A. A. O1ieHKa BO3JCHCTBUS Ha
OKPYKaIOIIYI0 Cpey 0OBEKTOB aTOMHOM SHEPTETHKH :
IEKTDOHHO yaeOHoe mocooue / A. A. Cemukonennsix, lO. I'. XKapkosa. —
Ochonmas py GHHE’)TCI{HM Bosorna : Mndpa-Nmkenepus, 2013. — 368 ¢. — ISBN 978-

1 sreparypa cHCTeMa 5-9729-0058-9. — Texkcr : anekTpoHHbI // JIanb :
snarensersa Jlans HIIEKTPOHHO-OnbIoTeynas cucrema. — URL:
https://e.lanbook.com/book/65096 (nata oOpareHus:
22.11.2021). — Pexxum octyna: ajis aBTOpU3.
[10JIb30BATEIICH.

CrosiHoBa, U. A. KoHnenTyansHbIE OCHOBBI OIICHKH
MCTOYHUKOB BO3/ICMCTBUS HA OKPYIKAIOLIYIO CpEy U

DJIEKTPOHHO- N
NomonHuTeNbHAs [BUOHOTCHAS BO3HUKAIOIIUX MOCIEICTBUMN JIMKBUAALNN YTOIbHBIX AXT /
2 . A. CrosiHoBa, A. A. Mainsiuesa. — Mocksa : ['opHas
muTeparypa cucreMa

kaura, 2012. — 8 ¢. — ISBN 0236-1493. — TekcT :
HIIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/49726 (nata

n3aareabcTBa JIaHb




obpamienus: 22.11.2021). — Pexwum nocrtymna: ais aBTOpH3.
10JIb30BATEIICH.

OcHOBHAasA
uTepaTypa

DJIEKTPOHHO-
OnOIHOTEYHAS
cucreMa
u3nareiabcTBa JIaHb

Kocenkosa, C. B. Ouenka BO3eHCTBHS Ha OKPYKAFOILYIO
cpeny : yueOHO-MeToamueckoe mocobue / C. B. Kocenkona,
M. B. ®enronnna. — Bonrorpan : Bonrorpaackuii ['AY,
2016. — 76 c. — Tekcrt : ’nexTpoHHbIH // JIaHs :
DIIEKTPOHHO-OMOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/76685 (nara oOpameHus:
22.11.2021). — Pexxum moctyna: ajis aBTOpH3.
[10JIb30BaTEIICH.

OcHOBHAsA
nmuTepaTypa

O6pa3zoBaTenbHas
iatgopma FOpait

Xaxanuna, T. . Xumuueckre 0CHOBBI SKOJIOTHH : Y4eOHUK
11 cpeHero npodeccuonansHoro oopazoanus / T. U.
XaxanuHa, H. I'. Hukuruna, . H. IletyxoB. — 3-e u3f.,
nepepad. u gomn. — Mocksa : M3garensctBo HOpaiit, 2021. —
233 c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-
5-534-05033-2. — Tekcr : anekTpoHHBIH // OO6pa3oBaTenbHas
ratdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/471402 (mara obpamenus: 04.12.2021).

OcHOBHAasA
TUTEpATypa

DNEKTPOHHO-
OHOIMOTEUHAS
crucTema
u3nareabcTBa JlaHb

Eropoga, I. . AxtyanpHbIe TPOOIEMBI XUMHH, XHMHYECKOM
TEXHOJIOTHH, YKOJIoTHH : yaeOHoe ocodbue / I. K. Eroposa.
— Tromens : TromI HI'Y, 2011. — 200 ¢. — ISBN 978-5-
9961-0421-5. — Texkcr : anekTpoHHbIH // JIaHb : 3EKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/39239 (nata oOpareHus:
04.12.2021). — Pexwum noctymna: i aBTOpU3.
[10JIb30BATEIICH.

OcHOBHAasA
uTepaTypa

OO0pazoBarenbHast
miardopma FOpaiit

Konecnukos, E. 0. Ouenka Bo3A€iCTBHS HA OKPY>KAIOIIYIO
cpey. DKcrepTr3a 6€30MacHOCTH : YUeOHUK U TPAKTUKYM
st By30B / E. 0. Konecnukos, T. M. KonecaukoBa. — 2-¢
W31, epepad. u qorn. — Mocksa : U3natensctBo FOpaiir,
2021. — 469 c. — (Boicmiee obpazoBanne). — ISBN 978-5-
534-09296-7. — Texkcr : anexkTpoHHsbIi // OOpa3oBaTenbHas
rmatdopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/468928 (nara obpamenus: 04.12.2021).
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8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyOBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
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Bun 3anaruit avy, |PEAYCTAHOBIEHHOE MPOTPaMMHOE o0ecrieyeHre, UCIOIb3yeMOe ISl Pa3IMUHBIX
YA BUJOB 3aHSITHUU
208 .
Jlekuu (1a) MynsTUMeInitHOE 000py/I0BaHKE
[IpakTuyeckue MynbsruMennitHoe 000pyI0BaHNE, KOMITBIOTEPHI I MHIMBUAYAIbHONW pabOThI
208 )
3aHSTUS U (1a) CTYICHTOB, IIporpamma pacuéra 3arpsznenus armochepst (YIIP3A «9KOJIOT -

CCMHUHAPLI

4.0», cornacoBanHoi I'Y «I'T'O um. A. W. BoeiikoBay (ucx. Ne 111/25 ot
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r.), pazpaborannoit pupmoit «MaTerpam» 1. Cankr-IleTepOypr.




