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Pabouass mporpamMma IUCHUIUIHHBI «OKOJOTMYECKUNA MOHUTOPHUHT M JKCIIEPTHU3A»
cocrabiieHa aoueHTom Kanykosoii B.H.

Pabouas mporpamMma mnpenHazHaueHa Uil NPENOJAaBaHUSA JUCLUIUIMHBL «DKOJIOTMYECKUI
MOHHUTOPHUHT U 3KCIIEPTH3a» B OJIOKEe 00sA3aTeIbHBIX JUCHMILIUH acIUpaHTaM OYHON (GopMmbl
oOyuenus HarpasieHust moarotoBku 06.06.01 bronornyeckue Hayku, mpouist « DKOJIOTUS» HA
2 roxy oOy4yeHus B 4 cemecTpe.

PabGowas mporpamma cocTaBieHa Ha OCHOBaHUH (heAepabHOIO TOCYJApCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa BBICIIET0 00pa3oBaHUs IO HampapieHUIo moarotoBku 06.06.01
Buonornyeckue Hayku (YypoBEeHb HNOJATOTOBKH KaJpOB BBICHICH KBaTU(HUKAIMH, YTBEPKICHHBIX
npukazoM MunoOpHayku P® ot 30.07.2021 r. Ne 871; macmopra cnenuaibHOCTEH HAyYHBIX
pabOTHUKOB, Y4eOHOTO Tu1aHa noAroToBku acnupanToB KBI'Y mo ocHoBHO# 00pa3oBaTenbHOM
nporpaMMe  IOCJIEBY30BCKOrO  Mpo(decCHOHANbHOrO  00pazoBaHusi  (acmUpaHTypa) IO
cnenquanbHocT  03.02.07 I'eHeTuka, MHpPOrpaMMbI-MUHUMYM KaHAMJATCKOTO HK3aMEHa,
yTBepkKACHHOTO nprkazoM Munoopuayku PO ot 08.10.2007 r. Ne 274.



1. He.]'[b " 3a1a4Y4 OCBOCHHUSA AUCHUIIJIUHBI .
EGHBIO OCBOCHU JHUCLHMITIIIMHBI «IKOIOTHYCCKHUI MOHUTOPHHI U SKCIICPTU3A» ABJIACTCA

03HAKOMJICHHE MAaruCTPaHTOB C MPOLETYPON OLIEHKU B3aUMOJICHCTBUS Ha OKPYXKAIOIIYIO Cpely
U DKOJIOTUYECKOW HKCIEPTU3BI, SBISIONIMXCS OCHOBHBIMU HHCTPYMEHTAMH HKOJIOTMYECKOTO
COIIPOBOKACHHUS TNTAHUPYEMOU X035IICTBEHHOMN JeATEIbHOCTH.

3aj1auy U3y4eHUs AUCHUIUINHBL:

1. T1o3HaKOMHUTH C CUCTEMOW SKOJOTUYECKON OIICHKHU, IIJIaHUPYEMOM XO035UCTBEHHOM
JIeATEIIbHOCTH B MUPOBOM IpaKkTUKE U PO.
2. V3y4uTh METOABI M CPEJCTBA OLICHKH BO3ACHCTBUS HAa OKPYKAIOIIYIO Cpey
HKOJIOTUYECKOM IKCIIEPTU3BI
I103HaKOMUTBCS TEXHOJIOTUEN FOCYAAPCTBEHHOTO YKOJIOTHYECKOT0 KOHTPOJIA 32 HCKIIFOYEHUEM

TpeOOBaHUH 3aKITIOUEHHS FOCYJapCTBEHHOM 3K0JI0rnyeckoil IKCIICPTU3EI
2. MecTo aucnuniannsl B crpykrype OOII BO

Kypc «DOxonorndyecknii MOHUTOPHHT M OKCHEpPTH3a» TPEACTABIACT cO00H OmHy wu3
0000IIA0NMX AUCHUILUINH, MPENOIaraollyl0 Haluyue y CTYJEHTOB JIOCTaTOYHOro o0beMma
3HAaHUH B 00J1aCTH MOJICKYJISIPHOW OMOJIOTHH, TEHETUKH.

M3yuenne Kypca TECHO CBA3aHO ¢ TAKUMU JUCLUIUIMHAMM, KaK «bruoopranuyeckas XumMus»,
«buonornyeckas XumMus».

3 TpeOoBaHusl K pe3y/IbTATaM OCBOCHHUS COAEPKAHMSA AU CHHUILTIUHBI
J [Tpouecc u3yuyeHus AMCLUUILUIMHBI HampasieH Ha (OPMHpPOBAHUE 3JIEMEHTOB
cnenyromux komnereHuui B coorserctsuu ¢ ®I'OC BO u OOII BO no njanHOMy HanpaBieHHIO
noarotoBku 06.06.01 buonornyeckue HayKu:
CIIOCOOHOCTH IIPOBOJIUTH TEHETUYECKUI aHAJIU3, CAMOCTOSITENIbHO CTABUTH 3a/1a4y UCCIIEI0OBAHUS
HanOoJiee aKTyaJlbHBIX MPoOJIeM, UMEIOIUX 3HAYeHHE I SKOJIOTUU OTIENBHOIO OpraHu3Ma
WIM TOMYJSALUU, TPaMOTHO IJIaHUPOBATh IKCHEPUMEHT JIMYHBIM M B IpyIIE U pealu30BbIBAThH
ero Ha npaktuke (ITK-1);
CIIOCOOHOCTh TNPUMEHHUTHh 3HAHHUS COBPEMEHHBIX JOCTHKEHHUH B 00JacTU TEHETUKH U
OMOTEXHOJOTMM M sl pPELIeHUs KOMIUIEKCHBIX MCCIE0BATENbCKUX 3aJady TeHETHKH,
OMOTEXHOJIOTHH, CEJICKIIH U ceMeHoBoicTRa, ([TK-2);
TOTOBHOCTh HCHOJb30BaTh 3HAHMUA COBPEMEHHBIX JOCTHXKEHMH B O0JACTM TE€HETUKH U
OMOTEXHOJOTMM M 1 pa3padOTKM HayYHO-METOJIUYECKOro oOecleueHus, MOJIrOTOBKU U
OpOBEIEHUS  KypCcOB,  JUCUMIUIMH  OakajaBpuara,  CHEIUaTUTeTa,  MarucTparypsl,
JIOMOJTHUTEBHBIX nporpamMm oopazoBanus (ITK-3).
4. COAEP KAHHUE ITPOI'PAMMBI

Bun paGotsr TpynoemMkocTs, 4acoB
I'ox oOyuenwust 2 Bcero
O01mas TPy10eMKOCTh 108 108
AynuTopHas padora: 30 30
Jlexyuu (J1) 30 30
Ilpakxmuuecxue 3auamus (113)
CamocrositenbHas padora: 78 78
Pedepar (P)
Occe (D)
CaMocCTOATEIbHOE U3YUYEHHE Pa3/iesioB
Buja uToroBoro KOHTpoJIsi (3a4eT, IK3aMeH) 3a4eT
Pazaesbl IUCHMIUIMHBI U BUBI 3AaHATHH
Ne
HanmenoBanue paznena
TEMBI
1 DKOJIOTMYECKasi OLIEHKA IUIAHUPYEMBIX M PEeaTU3yeMbIX HAPOJHO-XO035HCTBEHHBIX
00BEKTOB




Ne
HanmenoBanue paznena
TEMBI
5 I'ocynapcTBeHHas HKOIOrUYeCcKas dKCIEPTU3a, €€ LIEJIN U 3a1a4U
DKOJIOTHYECKUN KOHTPOJIb U MOHUTOPUHT MPHUPOIHBIX AHTPONOTCHHO H3MEHEHHBIX
3 3KOCHCTEM.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU
HNuTepakTHBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHHU, HCIOJIb3yeMble B Ay IHTOPHbBIX
3aHATHAX

Bun
3aHATHUS Hcnonb3yembie MHTEPAKTUBHBIE 00pa30BaTEIIbHEIC KonuuectBo
Cemectp
(JI, TP, TEXHOJIOTHH JacoB
JIP)
4 JI Okonorudeckas skcrneptu3a 1 OBOC, kak o0s13aTenbHbIE 4

JJIEMEHTHI JKOJOTMYECKOM OlLieHKU. HarnunoHanbHbBIE
CUCTEMBI IKOJIOTUYECKOM OIIEHKH 3a pyOe:kom u B PD.

HopMatuBHO-IpaBOBOE€  O0eCHedYeHHE  IKOJOTHYECKON 4
OKCIEPTU3bl  :  MHOTOCTOPOHHUE  MEXAYHApOIHbIC
KOHBEHIIMM W  COTJIAICHUS B  OO0JIACTH  OXpaHbl
OKpYXaroIled Cpeabl; IKOJIOTHMYECKOEe 3aKOHOIATEeIbCTBO
PO;

HOpMaTHBHas 0a3a B 00JIaCTH ITPOCKTUPOBAHKS HAPOIHO- 6
XO3SIMCTBEHHBIX OOBEKTOB. Pa3BUTHE DKOJIOTMYECKON
skcneptussl 1 OBOC B Poccun

Hroro: 14

6. DoHJ OLIEHOYHBIX CpPEACTB 1J1l KOHTPOJIA YCIIEBACEMOCTH

Bonpocel Ha KOLJIOKBHYM:

1. Kakne nanmmad el SBISAIOTCS HEOIATOMPUSATHBIME C TOYKH 3PEHHS PaCIIPOCTPAHEHUS
3arpsA3HSIOIUX BEIECTB?

2. Cro Ttakoe pos3a BerpoB? Kakoe BiHsiHME OHa OKa3blBa€T HA PaCHpPOCTPAHEHHUE
3arpsA3HSIOIUX BEIeCTB?

3. OCHOBHBIE THUITBI UICTOYHUKOB 3arpsi3HEHUST aTMOCPEPHOTO BO3AyXa

4. MOHUTOPHUHT HCTOYHHUKOB 3arpsi3HEHUS] aTMOC(EPHOT0 BO3TyXa

S. HIMnakTHBIN MOHUTOPHUHT 3arpsisHeHus: atMocdepHoro Bozayxa I'CH (A)

6. Opranuzanus KOHTPOJIS 3a 3arps3HEHHEM BO3AyXa: OTOOp MpoO, KOHTPOJIUpYEMbIE
MoKa3aTeNu

7. KoHTaKTHBIE U TUCTAHLIMOHHBIE U3MEPEHUSI © MOHUTOPUHT aTMOC(EPHOTo BO3ayXa

8. Huddepenunanbiple U MHTErpajbHbIE U3MEPEHUS B MOHUTOPUHIE aTMOC(HEPHOro
BO3/yXa

9. MeTo 151 MOHUTOPUHTa OMOJIOTHYECKUX 00BEKTOB

10.  buonoruueckue HaOIIOJEHNUS B MOHUTOPUHIE aTMOC(HEPHOTO BO3/TyXa

11. AsporocMuYecKre HaOIIOEHUSI B MOHUTOPUHTE aTMOC(HEPHOTO BO3TyXa

12. CHexHbII NOKPOB KaK MHIUKATOP PETHOHAIBHOTO 3arps3HEHUs BO3/1yXa

13.  IlporpamMMa MOHHMTOpPWHTa KHCJIOTHBIX BBINAJACHUN W WX BO3JCHCTBHS HAa COCTOSHUE
npupoaHbIx skocuctem EANET.

14. [Iporpamma HaOMIO/IEHUS 32 TPAHCTPAHUYCHBIM TMEPEHOCOM 3arps3HSIONINX BEIIECTB
EMEIL

MPUMEPHBIA NEPEYEHB BOITPOCOB K DK3AMEHY

1. Cucrema 3KOJOTHYECKOH OLIEHKH 32 pyOekoM




OcO0OEHHOCTHA CUCTEMBI DKOJIOTMYECKOU o1ieHKu B PD

DKOJIOrM4ecKasi OlleHKa 1 €€ COCTaBJISIIOIINE: IKoorudeckas skcrnepruza 1 OBOC.
HopmartuBHO-3aK0HOIaTeNIbHAS Oa3a YKOJIOTUYECKOM OIICHKU B PD

3HaueHUE MOHUTOPUHIOBBIX HccieoBaHuM 1t ocyuiectienus OBOC

OBOC: nenu u 3aga4u, METOIBI

No ok own

TpebGoBanus K mpeABapUTEIbHON OIICHKE BO3JCHCTBHUS HA OKPYXKAIOIIYIO CpeAy MpHU

BBIOOpE IJIOLIAIKU pa3MEeIeHUs] 00bEeKTa

8. Otnuuust DSKOKJIOTMYECKOM U HOKOHOMHUYECKOM OLIEHOK B3aMMOJICHCTBHUS Ha
OKPYXAIOIIYIO Cpely

9. DOransl npoenenust OBOC

10. OcHoBHbIe TONIOKeHUsS KOHBEKIMH 00 OICHKE BO3JCHCTBUS HA OKPYKAIOIIYIO CPEAY
B TPAHCIPAaHUYHOM KOHTEKCTE

11. Oco0GeHHOCTH OIICHKH BO3JICUCTBHS Ha 3€MJIM, OOBEKTHI HEJIP U IPyrue KOMIIOHEHTHI
auTochepsl B MOJMSPHBIX, APUIHBIX U TYMHUIHBIX JaHIIIAQTHBIX 30HAX

12. TInanupoBaHue U pean3anus SKOJIOTHUECKON SKCIePTUSHI

13. IlepeueHb JOKyMEHTAIMH, IPEACTABISEMON Ha IKOJIIOTUYECKYIO IKCIIEPTU3Y

14. Tlopsinok mpoBeaeHHs SKOJOTHUECKON IKCIIEPTU3BI

15. 3axnroyeHue 3K0JIOTrHYECKOM IKCIIEPTU3BI, €T0 COJIepKaHUE

16. KonmvecTBeHHAs OILIEHKA YPOBHS YKOJOTHUECKOTO MPOEKTA, 00BEKTa

17. IlpaBoBble  TOCHEACTBMSI  OTPULIATENBHOIO  3aKJIOYEHUS  TOCYAapCTBEHHOM
DKOJIOTUYECKOM IKCIIEPTU3BI

18. IlpuHIMOBI 3KOJIOrMYECKON HKCIEPTHU3bl, YCTAHOBJIEHHBIE (eepaTbHbIM 3aKOHOM
«O0 3KOJIOTUYECKOH 3KCTIEPTU3E»

19. Tlopsmok KOJIOTMYECKOM 3KCIEPTU3bl MO CO3/IaHUI0 NPEANPHUATHNA ¢ HHOCTPAHHBIMU
WHBECTUIUSIMU

20. Bugsl HapymeHuil 3akoHoparenbctBa PP 00  9KOJIOTMYECKOM  3KcmepTuse,

YCTaHOBJIEHHOE (efiepaibHbIM 3aKOHOM «O0 3KOJIOrH4ECKON IKCIIEPTU3EN

7. YueOHO — MeTOoAMYecKOe oOecniedeHre JUCIUTITHHBI

Crnenuduka HacTosdmed yueOHON AMCHUIUIMHBI CBA3aHA C M3YYE€HHEM T€HHO-HH)KEHEPHBIX
KJIETOYHBIX MaHUNYISAIHUHA, YTO OOYCIIOBIMBAaeT HEOOXOAWMOCTh  HCIIOJNB30BAaHHUS B
7a00paTOPHBIX W MPAKTUYECKHX 3aHATHAX MO Kypcy CHeuu(UYEecKoro MOJEeKYJISIpHO-
OHMOJIOTHMYECKOTO OCHAIEHHS Y4eOHOTO Tporecca. B CBS3M ¢ 3TUM CTYACHT JOJDKEH 3HATh
OCHOBBI 0e30macHOil paboThl C MOJIEKYJISIPHO-OMOJIOTHYECKUMU OOBEKTaMH, TNPUOOPHBIM
OCHAIIIEHHEM, CTPOro co0JIt0/1aTh MpaBHiia 0€30MacHOi paboThl MpU MPOBEIECHUH J1a0OPATOPHBIX
U TIPAaKTHYECKUX padorT.

CamocTosATeNbHOE BBITIOJHEHHWE TPAKTHUYECKUX 3aJaHUH  JIOJDKHO — OCYIIECTBISITHCS
CTYZCHTOM B TE€CHOH CBSI3U ¢ GOpMOI 00yUeHHsI U TEOPETUUECKUM MPOrPaMMHBIM MaTepHaioM
B COOTBETCTBUH C HOPMaMH BPEMEHH Ha CAMOCTOSTEIBHYIO pa0oTy, COJepkKaTh KOHKPETHOCTh U
SCHOCTBh (POPMYIIHPOBOK.

OcHoBHas:
®pono M.T. Ouepkn METOMOJIOTHH OMOJOTMUECKOTO HCCIEOBaHUS (CHCTEMa METOJIOB

ouonorun) — M.: JIKH, 2013 — 288c.

TuxonoBa M.O. wu ap. DKOJOTHYECKUA MOHUTOPHUHT BOAHBIX 00BeKkTOB/ M.O.TuxoHOBa,
A.B.lecaros, H.E.Kpyunnuna - M.: ®opym — UHOPA - M., 2012 — 152c.

Tuxonoa M.O. wu np. DOkomormueckuii MoHUTOpUHT artMocdepbl / HW.O.Tuxonosa,
H.E.Kpyunnuna, B.E.Tapacos - M.: ®opym — UHOPA - M., 2013 — 136¢.
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JlomosHnTeENBHAS:
TuxoHOBa DKOJOTHUECKUI MOHUTOPUHT aTMOcdepsl: yu. mocodue. M.: Uudpa-M, 2014

TuxoHOBa DKOJIOTHYECKU MOHUTOPUHT BOAHBIX O0BEKTOB: y4. mocodue. M.: Uudpa-M, 2014
XayctoB T.b., Pequna M.M. TIpon3BOACTBEHHBIN AKOJIOTHYECKU MOHUTOPUHT: y4. ITocoOue.
M.: PY]JIH, 2008 — 502 c.

DKOJIOTYMECKUH MOHUTOPUHT W 3ojiornueckas skcreptusa: yd. [locome / Ilom pen. M.T.
ScoBeeBa. M.: Munck: Uadpa-M. Hosoe 3nauenue, 2013. — 303 c.

8. MarepuajIbHO — TeXHHYECKOe oDecriedeHne JUCIUIIMHBI
JlekuoHHbIE 3aHATHUS POBOJATCS B 317 ayAUTOpUU ¢ MHTEPAKTUBHOM JIOCKOM, a MPAKTUYECKUE

3aHATUS MPOBOJAATCA B CIIELHUAIM3UPOBAHHON Jaboparopuun 227. Vcnonb3yloTes npenaparsl B
OCHOBHOM 0a30Boil Kaeapbl, KOMIJIEKTyeMbIe ¢ YYETOM CreUu(PUKN TUCHUILIUHBL, TaOIHIIb,
(MIBMBI, @ TAKXKe SKCIIOHATHI MY3€EB.

[Tomemenust Ui CaMOCTOSITENLHOW pabOTHl OOYYAIOMIMXCS OCHAIIEHBI  KOMIBIOTEPHOMN
TEXHUKOW (KOMIIBIOTEpHBIE KJacChl, a TaKKe KOMIIbIOTEPU3HUpPOBAaHHbIE pabouue MecTa
Hayuno-Texnuyeckoit OMOJIMOTEKH) C BO3MOXKHOCTBIO TMOAKIIOYEHUs K ceTu «MHTepHer» u
ofOecriedyeHHEeM JOCTyla B OJIEKTPOHHYIO HMH(DOPMAIIMOHHO- OO0pa30BaTENbHYIO Cpeny
yHHUBepcuTeTa. Takke MCHOJIb3YIOTCA: KOJUIEKIUMOHHBIA (oHa 3oomy3es KBI'Y, MuKpoCKoOIbI
ouonornueckue «buomam», MBU-6, «Dprosam» u ap.; npoayktel MICROSOFT (Decktop
Education ALNG LicSaPk OLVS Academic Edition Enterprise), moamucka (Open Value
Subscription) NeV2123829 Kaspersky Endpoint Security Crangaptaeiii Russian Edition Ne
munen3un  17E0-180427-050836-287-197 AltLinux (Ansr OGpaszoBanue 8) NeAAA.0252.00
Academic MathCAD License Ilpoaykrtst AUTODESK, ApxwuBarop 7z, ¢aiyioBblii MEHEIKEP
Far manager, Adobe Reader (cBoOoaHOE pacnipocTpaHeHue) U T.I.



