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1. O01mme cBegeHus

1. | Kadenpa I'opHoro aena, Hayk 0 3eMJyie ¥ MPUPOT000YCTPOMCTBA
2. | HampaBneHnue moAroTOBKH 05.03.01 T'eonorus

3. | HammpaBineHnHocTh (mmpoduiin) I'eoduzuka

4. | IucuuninrsHa (MOJyJb) ["'eodu3nuecknii MOHUTOPUHT

5. | ®opma oOyueHUs OYHas

6. | 'oxg Habopa 2018

2. IlepevyeHb KOMIETEHIM I

— CIIOCOOHOCTH HCIONBb30BaTh B MNPOPECCHOHATBHON JIEATEIbHOCTH 0a30Bble 3HAHUS
MaTeMaTHKHU U ecTecTBeHHBIX Hayk (OITK-3);

— TOTOBHOCTH K paboTe Ha COBPEMEHHBIX IMOJIEBBIX M JIA0OPATOPHBIX TI'€OJOTUYECKHX,
reopu3nvecKrX, r€OXUMUYECKIX MpUOOpax, yCTAaHOBKAX W O0OpPYyIOBaHUHM (B COOTBETCTBHH C
HarnpasJIeHHOCTRIO (mpoduiem) mporpammsel Oakanaspuata) (ITK-5).




1. KpnTepnn M MOKA3aTeJId OLleHUBAHUSI KOMIIETEHIIUHA HA PA3JIUYHBIX 3Tanmax ux (l)OpMHpOBaHHﬂ

Jrtan (opMupoOBaHUS

Kputepuu u nokasarejii olleHUBAHUS KOMIIeTeHLH i

DopMbI KOHTPOJIS

dopmupyemast
KOMIIeTeHI UM (pa3aeJibl, copmupoBanHoc
KOMIIETEeHI U 3HaTh: Ymersn: Baapers: .
TeMbl JUCHUIIIHHBI) TH KOMIIeTeHIH i
CrocoOHOCTBI0O K KPUTHYECKOMY
CymectBytomue reopuznIecKue
aHaIM3y M OIEHKE COBPEMEHHBIX
. MeTonbl, CBsi3b  reodusukun ¢ | Paborars B KOJUIEKTHBE, .
1. Bzanmopeiicteue Hay4HBIX JOCTHKEHHH,
N OIIK-3 €CTECTBEHHBIMU TMOJSIMA 3€MJIM U | IPOBOAWTH  HCCICAOBAaHUS U . [MpakTHyeckas
reoJI0rn4ecKoit cpensl u TeHEpUPOBAaHUIO HOBBIX MJICH IpU
[K-5 HCKYCCTBEHHBIMHU MOJISIMH, | PelIaTh MOCTAaBJICHHBIC 3aa4H B padora
TeXHOC(EPHI peIIeHNH  HCCIENOBATENbCKUX U
BO30y)KIaeMbIMH HCTOYHHKAaMH Ha | KOJJICKTHBE.
N . MIPAKTUYECKUX 337ad, B TOM YHCIE B
pa3Iu4yHOl pHU3HUECKOi OCHOBE.
MEKAUCIMIUIMHAPHBIX 00J1aCcTsIX
IIpoexTupoBars u
OcHoBHBIE TpeOOBaHMSA K OOJACTH | OCYIIECTBIATH  KOMIUIEKCHble | MHpopmanmedh o0  BO3MOXHOCTSX
2. [Honsitne 0 [IpakTuueckas
. OIIK-3 NPUMCHEHHSI OTACNBHBIX METOJOB | MCCICMOBAHUS, B TOM 4HCJIE | 00JaCTHM TPHUMEHEHHUS OTACIBHBIX
MOHHTOPHHTE  T€0JIOTHYECKOH pabora
- [K-5 IpU  TPOBEJCHWM  KOMIUIEKCHBIX | MEXIUCHIUILIMHAPHBIE, Ha | METONOB npu MIPOBEICHUH Pedepar
p HCCIIEJOBaHNI OCHOBE [IEJIOCTHOTO CHCTEMHOTO | KOMIUICKCHBIX HCCIIEIOBAHUN p
HAy4YHOT'O MHPOBO33PCHUSI.
OueHnth BO3MOXKHOCTH | OCHOBHBIMH METOJAMH, cIOoco0aMu
3HaTe HWHpOpPMAIHIO 00 OCHOBHBIX
reopU3N4ecKUX METOJOB TIPH | U CPEICTBAMH IOJYICHUS, XPAaHCHUS, IMpakTHdeckas
3. Crpykrypa OIIK-3 TpeOOBaAHUSX, PeTYIUPYIOMHIX
W3YYEeHUU re0JIOTHYECKOro | mepepaboTku nHpopMaiuu, paboTath pabota
reou3u4ecKoro MOHUTOPUHTA. I1K-5 IIPOBEJICHUE Hay4yHO-
NPOCTPAaHCTBA U CTPOCHMA | C KOMIBIOTEPOM KaK CpPEICTBOM
HCCIIeIOBATENILCKUX padoT N .
TeppUTOpUit yIpaBJieHus] HHpopManuei
MeTtobl HHTEPIPETALNU
¢busnyeckux mnojuei, ucnonbdyeMbix B | [lomydaTs HOBbIE nocTOBepHBbIE | CrIOCOOHOCTHIO CaMOCTOSATENIEHO
4, MeTtobl HU3Y4YECHUS . . [IpakTnueckas
. OIIK-3 reodusuke, crocoObl UX M3MEpeHHH | (akThl Ha OCHOBE HAOJIIOACHHH, | IUIAHMPOBaTh M  pemiarh 3ajadyu
TEXHOT'€HHBIX U3MEHEHHH pabota
. [K-5 U OTpPENECICHUS M0 HUM (U3UYECKHUX | ONBITOB, HAYYHOrO aHajKM3a | COOCTBEHHOIO MPO(ECCHOHAIBHOTO U
Te0JIOTHIECKOM CPEJIbI. . Pedepar
CBOWCTB N3y4aeMoro o0beMa | AMITMPUUYECKHUX JaHHBIX JIMYHOTO Pa3BUTHS.
T'e0JIOTHYECKOH CpesIbl
OcHoBHBIE TpeOOBaHUA K METOAAM
., | OcymmecTBiIsATh OpPraHM3aIMI0 U
00paboTkH 9KOJIOTHIECKOM
. | ynpasnenue Hay4HO-
nHpopmanmy  (IMCKPUMHUHAHTHBIN,
M N HCCIEeI0BATEIbCKUMH u | Boibupats u MPUMEHSTH
5. MopenupoBanue n KOPPEISLMOHHBIH, (AaKTOPHBIA U [MpakTHyeckas
OIIK-3 . Hay4HO-TIPON3BOJICTBEHHBIMU COOTBETCTBYIOIINE METO/IBI
MPOTHO3 B cucTeMe PETPECCHOHHBIH  aHAMM3Bl M WX pabora
IIK-5 re0JIOT0-Te0(U3NICCKUMHU MOJENUPOBaHUA  (pU3HYeCKUX U
MOHUTOpPHHTA. COBPEMEHHBIE MO UKAIAH Pedepar
" paboTaMH ¢ HCIOJB30BAHHWEM | TEXHOJOTHYECKHX ITPOIECCOB
KOTHUTUBHBIX Mojenei TSt .
YTy OJIeHHBIX 3HAHWH B
Ka4eCTBEHHOTO MOJICTAPOBAHUS
o0acT reo(pu3NKu
CUTYAINH)




Ortan (opMupoOBaHUS

Kputepuu u nokasarejii olleHUBAHMS KOMIIeTeHLH i

DopMbI KOHTPOJIS

dopmupyemast
KOMIIeTeHI UM (pa3aeJibl, copmupoBanHoc
KOMIIETEeHI U 3HaTh: Ymersn: Baapers: .
TeMbl JUCHUIIIMHBI) TH KOMIleTeHI Ui
OcHoBamMu MIPOCKTHPOBAHUS,
.. | DKCIIEPTHO-aHAIUTHYECKON
IIpumeHnsTH MIPOLIECCHBIN
. | AeATeNbHOCTH u BBINOJIHEHUS IIpaxkTuyeckas
6. VYopasiieHue B cucTeMe OIIK-3 KonuenryanbHble MOHATHS | IOAXOH, B IIPaKTUYECKOU N
UCCIICAOBAaHUHA C HCHOJB30BAHUEM pabora
MOHUTOPHHTA. [K-5 reoMH(pOPMAIIMOHHBIX CHCTEM JeSITeIbHOCTH, CoueTaTh
COBPEMEHHBIX NMOJIXOJ0B U METOMAOB, Pedepar
TEOPHIO U TIPAKTUKY
anmapatypbl U BBIYMCIMTENBHBIX
KOMILJICKCOB
Meronamu OLIEHKH
PeTpe3eHTaTHBHOCTH
MaTepuana, oOBeMa BBIOOPOK
7. OcobeHHoCTH p ’ P
pu MPOBEJCHUH
OpTaHH3aI[ MOHUTOPHHTA TIPH 3HaTh OCHOBHBIE TpeboBaHus, .
OIIK-3 KOJINYECTBEHHBIX Brnagerp MeTOIMKOH NpOBEACHHUSA
Pa3IMIHbBIX BUAX PETYIHpPYIONIE IPOBEICHUE HAYTHO- ., ., Pedepar
. [K-5 HCCIIEJOBAaHHH, HaY4HO-HCCIIEA0BATEILCKON PabOTHI.
XO3HCTBEHHOTO OCBOCHUS HCCIEeN0BATEIbCKUX padoT.
. CTaTHCTHYECKUMH  METOJaMH
TepPUTOPHIA.
CpaBHEHHSA MTOJTyYEHHBIX
JAHHBIX u onpeneIeHus
3aKOHOMEPHOCTEMN
IIpumensaTs COBpPEMEHHBIE
KOMITBIOTEPHBIE TEXHOJIOTHH
npu coope, XpaHEeHUH,
. 00paboTKe, aHaIM3€e U Nepeaayde
8. LleneBass KOMIUIEKCHAS 3HaTh  COBPEMEHHBI  KOMIUIEKC N
reorpaduueckoil MHMOpMALUH N [MpakTnyeckas
nporpaMma  reo(u3HIecKoro OIIK-3 METOJIOB, PETYNHPYIOINX HaBpikamMn mpakTudeckoil paboTsl ¢
N W Ui peumieHus ~ HaydHo- . pabora
MOHHTOPHHTA  T'€0JIOTHYECKOH [K-5 IIPOBEJICHUE Hay4HO- ucrionb3oBanueM [ MIC-TexHoIoruid.
HCCIIeI0BATEIbCKIX u Pedepar
Cpenbl TEPPUTOPHH HCCIe0BaTeIbCKUX padoT.
MIPOMU3BO/ICTBEHHO-
TEXHOJIOTHYECKUX 3a1a4
podecCHOHAIBHOM
JIeSITeIbHOCTH




4. KpuTepnu U IKAJIbI OLCHUBAHHUSA

4.1 llpakTnyeckasi padbora

5 0alyIOB — CTYIEHT peullyl BCEe PEKOMEHJOBAaHHBbIE 3a/ladyM, MPABHILHO H3JI0XKUI BCE
BapUaHThl MX pEIICHHs, apryMEHTUPOBAB HMX, C 00s3aTEIbHON CCHUIKOM Ha COOTBETCTBYIOIIME
HOPMATHBBI (€CJIH TI0 COACPIKAHUIO 3TO HEOOXOAMMO).

4 Ganna — cTyIeHT penrii He MeHee 85% pPeKOMEHIOBAaHHBIX 3aJ1a4, MPABUIIBHO H3JIOKHII
BCE BApUAHTHI PEIICHHUS, apryMEHTHPOBAB UX, C 0043aTEIbHON CCHUIKOM Ha COOTBETCTBYIOIINE
HOPMATHUBBI (€CIIN [0 COAEPKAHUIO 3TO HEOOXOAUMO).

3 Gaia — CTyJIeHT peluia He MeHee 65% peKOoMeHJOBaHHbIX 3aj1ay, MPaBUILHO U3JIOKUII
BCE BapUAHTHI UX PEIICHHs], apTYMEHTUPOBAB UX, C 0053aTEIbHON CCHUIKOW HA COOTBETCTBYIOIIHE
HOPMATHBBI (€CJIH TI0 COACPIKAHUIO 3TO HEOOXOAMMO).

2 Oamna — cTyleHT BbINOMHMI MeHee 50% 3amaHusi, W/WIM HEBEPHO yKas3al BapHaHTHI

pelieHusl.

4.2 Pedepar

Bbaaasl

XapakTepuCcTHKH PACKPBITHS TEMbI CTYA€HTOM

CTYJEHT ITyOOKO U BCECTOPOHHE YCBOWJ MPOOIIEMY;
YBEPEHHO, JIOTHYHO, ITOCIIEI0BATEIBHO U TPAMOTHO €T0 M3JIaracT;
ONUPAsiCh HA 3HAHUS OCHOBHOW W JOTOJHUTEIBHOW JIMTEPaTypbl, TECHO

IIPHUBA3BIBACT YCBOCHHBIC HAay4YHBIC ITOJIOKCHUA C HpaKTHqGCKOfI
ACATCIIBHOCTEIO,

YMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIJIBUTAEMbIC UM UJICH;
JIeJIaeT BBIBOOBI M 000OIIEHHS;
¢BOOOIHO BlIaJlEET IOHATUSIMU

2 —

CTYACHT TBEPpAO YCBOWI TEMY, I'PAMOTHO M IO CYHICCTBY H3JIAracT cec,

ONMPASCh HA 3HAHUS OCHOBHOM JINTEPATYpHI;

HE JIOMYCKAeT CYIICCTBEHHBIX HETOYHOCTEIH;

YBSI3BIBAET YCBOCHHBIC 3HAHUS C IPAKTHUECKOM JIEATEITHBHOCTHIO;
apryMEHTHPYET Hay4YHBIC MTOJIOKCHHUS,

JleJIaeT BBIBOJABI M 000OIIEHNS;

BJIaJICET CUCTEMOM OCHOBHBIX TTOHSITHI

TEMa PAaCKpPbITa HEAOCTATOYHO YCTKO H IOJHO, TO €CTh CTYACHT OCBOWJI

npobsieMy, 0 CYHIECTBY HM3JaraeT €€, ONMupasich Ha 3HAHUS TOJIBKO OCHOBHOM
TUTEPaTYpPHI;

JIOTTyCKaeT HECYIIECTBEHHBIEC OMMOKN U HETOYHOCTH,
WCIIBITHIBAET 3aTPYIHEHHUS B IPAKTUYECKOM NPUMEHEHUH 3HAHUN;
c1abo apryMeHTUPYET Hay4YHbIE TTOJIOKEHUS;

3aTpyAHsieTcs: B GOpMYyIUPOBAHUU BHIBOJOB M 000OIIECHHUIA;
YaCTUYHO BJIAJICET CUCTEMOU MOHSITHI

CTYJICHT HE YCBOWJI 3HAUUTEIIbHON YacTH MPOOJIEMBI;

JIOTYCKaeT CYIIECTBEHHbIE OMIMOKN U HETOYHOCTH MIPU PACCMOTPEHUH €€;
WCTIBITHIBAET TPYAHOCTU B MPAKTUYECKOM MPUMEHEHUH 3HAHUIA;

HE MOXKET apryMEHTUPOBATh HAYUHBIE MMOJI0KEHNUS;

He (OopMyIUpPYyeT BHIBOJOB U 000OIIICHHUIA;

HE BIIAJICET MOHITUIHBIM aIllapaToM

5. TunoBble

KOHTPOJIbHBIC 3aJJaHUd U MECTOAMYECCKHUE MaTepHalibl, ONpeaecadaromme

npoueaypbl OUEHUBAHMS 3HAHWHA, YMEHHWI, HABBIKOB M (MJIM) ONBITA [AeATEJIbLHOCTH,

XapaKTepPU3yIIUX

ranbl (opMHpPOBaHMA KOMIIETEHUMH B Ipouecce OCBOCHHS

0o0pa3oBaTe/IbHOI NPOrpaMMbl




5.1 Tunosbie npuMepsI NPAKTHYECKUX padoT

IIpakTnyeckas padora Ne 1
Bo3neiicTBue 3arpA3HAIONIUX BelleCTB (MOHOB METAJIJIOB) HA YeJIOBEKA U KUBOTHBIX
(pacnpenejieHue B OpraHu3Me U TOKCMYHOCTh)

'eoxuMmust OKpyXaromei cpeabl CBsi3aHa C paclpeesieHue XUMHUYECKUX DSJIEMEHTOB B
atmoctepe, runpochepe u nutochepe 3emnu. OcoOblii MHTEpEC MNPEACTABISIET MOHUTOPUHT
METaJUIOB, COJEP)KaHUE KOTOPHIX BO BCEX CpEAax YBEIMYUBACTCA B pe3yiabTare JOOBIYH
MUHEPAJIOB U IOJIE3HBIX HCKOIMAeMbIX U3 JHUTOCGEpbl, a Takke Onarofaps TEXHOJIOTHYECKUM
nporeccam. [lonoOHOe M3MeHEHHE TOBEPraeT JIOKAIbHYI0 OHochepy PUCKY AecTaOUIN3aliy, a
TaK>Ke OMACHO JIJISl 30POBBS JIIOACH, TO3TOMY 3TH METAJUIbI KJIACCUPHUIUPYIOT KaK MOTCHIIMATBEHO
OTIacHbIC.

OOnapykuBaeTcsi JBOWCTBEHHAs pOJIb HOHOB METAJJIOB, KOTOPYIO OHHU WIpaloT B
(U3HONIOTHH: HEKOTOPHIE U3 HUX HEOOXOAUMBI /Il HOPMAJIBHOTO TEYCHHUS KU3HU, B TO BPEMSI KaK
OOJIBIIMHCTBO M3 HUX TOKCHYHBI NPHU MOBBIIICHHBIX KOHIEHTPALUSAX M, CIIEOBATEIbHO, BPEIHO
BIIUSIIOT Ha aKTHBHOCTH )KHBBIX OPTaHU3MOB.

MeTtanabl Jerko pearupyroT ¢ OMOJOTHYECKUMH MOJIEKYJIaMH, OCOOEHHO C OENKOBBIMU
MaKpOMOJIEKyJIaMH. DTO 0OYCIOBIEHO T€M, YTO HOHBI METAJUIOB BHICOKO PEaKIIMOHOCIIOCOOHBI, a
B OENIKOBBIX MaKpOMOJIEKYJaX UMEIOTCS MHOTOUYHCICHHBIE ()yHKIIMOHATIbHBIE TPYIIIIHI.

MeTtaibsl 00HApYKHBAIOT NTUPOKOE TOKCUYHOE JeiicTBre. HekoTophle U3 HUX OKa3bIBAIOT
SBHO BBIPAKEHHOE JIEHCTBHE HAa MHOTOYHCIECHHBIC OPraHbl-MUIIEHH MPUMEPHO B OJUHAKOBBIX
J103aX; B IPYTHX CIIydasx HanOoJiee TyBCTBUTEIBHBIN OpTaH ObIBACT TPYAHO MIACHTU(UIINPOBATE.

IIpumep 1. I[IpoananusupoBaTh aOCOpOIMIO, paclpeneleHNe U TOKCUYHOCTh HOHA
MeTasuia (Ha IpuMepe ypaHa) B OpraHU3Me 4eJI0BEKa U )KHBOTHBIX.

TokcHMUHOCTh YpaHOBBIX COEAMHEHHMI ObLIa OTMEYeHa JaBHO, IMOCKOJIbKY OoJbIoe
KOJIMYECTBO YPAHOBBIX PYJ MepepadaThiBaeTCs Ui BBIACICHHUS U3 HUX dJeMeHTa paaus. OueHuM
XUMHUYECKOE BJIHUSHUE YPaHOBBIX COEAMHEHMH Ha BBICIIME OpPraHU3MbI, HE 3aTparuBas
paZManoOHHYIO OMACHOCTh HECTAOMIIBLHBIX YPAHOBBIX H30TOIIOB.

VYpaH — 35IeMEHT ¢ aTOMHBIM HOMEpOM 92 — OAMH U3 MPEACTaBUTENEH IPYIIbl aKTHHHUIOB
— HMMEET CaMyl0 BBICOKYI0O aTOMHYIO MacCy M3 BCEX BCTPEYAIOIIUXCS B TMPHPOJIE SIEMEHTOB,
MOET HaXOJUThCS B HECKONBbKMX BaneHTHbIX coctostHusax (111, IV, V u VI), o Toneko U(IV) u
U(VI) crabunbHbl B BOAHBIX pacTBopax. Hanbonee BaKHBIMH COEIMHEHUSM U3 3THUX JIBYX Cepuit
SBIISIFOTCS. OKCHJIBI U TAJOT€HU]IBI; UX TOKCHYHOCTh 3aBUCUT OT UX (DU3HKO-XUMHUYECKUX CBOWCTB,
CKOPOCTH TIOTIAJaHWsI B OPTaHWU3M, OT MPUCYTCTBHUS BBICOKOTOKCHUYHBIX TaJOTCHIPOU3BOIHBIX
rpynn tuna UF6 u npyrux ycioBui.

Abcopboyus, pacnpedenenue u IKCKpeyus ypaua 8 opeanusme. AOGCOpPOIUS ypaHa CHUIBHO
OTIIUYAETCS JJI €r0 PA3IMYHBIX COSTUHEHHM B 3aBUCIMOCTH OT UX (PU3UKO-XUMUYECKUX CBOMCTB,
a TaKKe MyTH WX BBEJCHUS B opranu3M. Bennuuna nerounoit adbcopOuuu ypana (50%) momydeHa
MIPYU UCTIBITAaHUSAX Ha KposnukaxX. OpraHbl AbIXaHUS M JKETyJOYHO-KUIIIEUHBIH TPAKT MOTYT CTaTh
BOKHEUIIIUMHU MYTSAMU MPOHUKHOBEHUSI 3TOTO MeTajuia B opranu3M. OaHako abcopOIusi ypaHa B
KHIIIEYHUKE MaJlo u3ydyeHa. HekoToprle coequHeHHs ypaHa MOTyT abcopOupoBaThCs KOKEH, ypaH
HalJIeH Tak)Ke B KPOBOTOKE KPBIC TIOCIIE TEPMAIIBHOTO KOHTAKTA C YPAHUI-HUTPATOM.

Pacnipenenenne ypana B opraHu3Me 3aBHUCHT OT MPHUPOABI BBEIEHHOTO BemiecTBa. [locie
UHBEKIINN ypaH JOBOJIBHO OBICTPO yHalsieTcsi U3 KPOBOTOKA, ocenasl B Moukax M KocTsx. Comu
ypanuna B orauune oTcoeauHennit U(IV) He akkymynmupyrooTcs HU B IMOYKaX B 3aMETHOM
KOJIMYECTBE, HU B KOCTSIX Uiu (exanusax. [ maBHwii myTh BeiBeneHus ypana U(VI) u3 opranusma —
AKCKpELHS C MOYEH.

Toxcuunocmov ypaua. Tlouku — 5TO THaBHasg MuUIeHb ypaHa. JlerkocTh 00pa3oBaHUs
6ukap6oHaTHEIX KoMmmekcoB UO2%" cOBMECTHO ¢ HAGNIONEHHMEM, UTO alKOTONh ITOHIKAeT
TOKCUYHBIA 3()PEKT, MPUBOIUT K MPEAINOJIOKEHHUI0, 4YTO OMKapOOHATHBIM KOMIUIEKC JIETKO
bunbpTpyercs uyepe3 MOuYeHHbIE KIyOOUKH, a 3aTeM pasjaraeTcsl NMpH MOJKUCICHHH MOYOW B



KaHanmblax; cBobomubiii UO2?* MoxeT CcBOOOIHO pearupoBatb € KJIETKAMH IOCJIEIHHX.
YCcTaHOBIIEHO, YTO KPBICHI M COOAKW CPAaBHUTEIIBHO YCTOHYHMBEE K ypaHy, 4eM KpOJIHMKHU. B 1iemom
YpaHOBBIE COJIM MOTYT BBI3BATh OCTPYIO MIOYEUHYIO HEAOCTATOYHOCTb.

Kak u B ciyyae Opyrux TSOKEIBIX METaNIOB, XPOHHYECKOE JICHCTBUE HU3KHMH J103aMHU
ypaHa 3all{IIaeT >KUBOTHBIX MPOTUB IMOCIEAYIOIMIEH OOBIYHO YK€ CMEPTEIBHON 03Bl 3TOTO
MeTaiia. MexaHu3M 10 100HOM TOJIEPAaHTHOCTH K YPaHY HE OOBSICHEH.

3agauu. [IpoananusupoBark abcopOIMIO, pacHpeeiCcHHe U TOKCHYHOCTh MOHA METaylia
(CM. CIIMCOK) B OpraHW3Me YeJI0BEeKa M JKUBOTHBIX.

1. Csunen Pb.

2. Mpiubsx As.

3. Banammii V.

4. Pryts Hg.

5. Xpowm Cr.

6. Kobanst Co.

7. Hwuak Zn.

8. Mens Cu.

9. Momubaen Mo.

5.2 llpumepHbie TeMbI pedepaToB

1. MOHUTOPUHT COCTOSIHUSI IPUPOJHOM Cpeibl KaK BaKHOE HalpaBJICHUE 3KOJIOIMYECKON
0€30I1aCHOCTH;

2. T'eopusmueckuil ~ MOHUTOPUHI  HANPSDKEHHO-IE(OPMHUPOBAHHOTO  COCTOSIHMS
IPUPOJHBIX U TEXHUYECKUX CUCTEM

3. T'eodusnueckuii MOHUTOPUHT OMOJI3HEBBIX IPOLIECCOB

4. OOBEeKTbl MOHUTOPUHIA IPUPOJHBIX U TEXHOTEHHBIX CHCTEM.

5. Cucrembl cbopa u mepenaud JaHHbIX. JIOKaJbHBIM, pErHOHaNbHBI U
roCy/1apCTBEHHbII MOHUTOPUHT .

6. MOHUTOPHHT NOA3EMHBIX BOI.

7.  MOHUTOPHUHT COCTOSIHUS MOYB.

8. M3yueHue omoia3HEBBIX, KAPCTOBBIX U KPHOT'€HHBIX (MEP3JIOTHBIX) ITPOLIECCOB.

9. MOHUTOPHHT B paiiloHaX Pa3BUTHS TOPHOIOOBIBAIOIEH MPOMBIIUIEHHOCTH.

10. Okodwuznyeckrue aHOMaIUU

11. ®uzuko-reosOTMUECKUE MOJIETH B dKOTeo(pu3nKe

12. MounuTOopuHT MarauTHOro noJjs 3emnu. Kak u s gero?

13. Dkonornyeckuii MOHUTOPUHT B APKTHKE.

14. MOHUTOPUHT OMOI3HEH.

15. Hcnonp3oBaHKue OECIMIIOTHBIX JIETATEIbHBIX alllapaToB TP MOHUTOPHUHTE.

16. ABToMaTH3UpOBaHHbIE HH(OPMALIMOHHBIE CUCTEMbI

17. ®uznueckre METOIbI KOHTPOJISI

18. HaGnroseHue v KOHTPOJIb 3a COCTOSITHUEM aTMOC(EpPHOIro BO3ayXa

19. CpenctBa 1 METOABI HAOIIOIEHHS U KOHTPOJISI 32 COCTOSTHUEM TTOYBHI

20. CpencrtBa 1 METObI HAOIOIEHUS ¥ KOHTPOJIS 32 COCTOSIHUEM BOJHBIX PECYPCOB

5.3 Bonpocsl k 3K3aMeHy

1. TlonsTHE O IPUPOIHO-TEXHUUECKUX CHCTEMAX.

2. DKOJOrMYECKHH acleKT B3auMOJCHCTBUS YEIOBEKa, MH)KEHEPHBIX COOPY)KEHUH W
re0JIOTHYECKOU CpEBl.

3. TexHoreHHbIe BO3JICHCTBUS Ha FEOJIOTUYECKYIO CpEAy M UX KilacCH(UKalus.

4. KonuuyecTBeHHbIE TOKA3aTENIM TEXHOTC€HHOTO BO3ACUCTBUS HA T€O0JIOTMUECKYIO CPELly.

5. YCTOHYMBOCTb I'€0JIOTHYECKOI cpelibl K TEXHOT€HHBIM BO3JICHCTBUSM.

6. HaOmoneHus 3a NI3MEHEHUSIMU COCTOSTHHSI TIPUPOJTHOM CPEIIBI.

7. CtpykTypa HaOIIOIEHUI.



8. MogenupoBaHue U SKCIEPTU3A.

9. IIporHos.

10. MoOHUTOPHHT KaK MHOTOIIeJIeBast UH(OPMAIIMOHHAS CUCTEMA.

11. ConHe4HO-3eMHBIC CBS3HU, JMHAMUKA JTUTOCHEPHI U MAarHUTOCHEPHI.

12. BzaumoneiictBue murocheps! 1 ruapocepsl.

13. DHeprooOmeH armocepbl M OKeaHa, B TOM YHCIE€ W TIPU aHTPOIOTCHHBIX
BO3JICHCTBUSIX.

14. VYcnoBust yCTOWYMBOTO Pa3BUTHSI SKOCUCTEM.

15. CoBpeMeHHOE COCTOSIHUE NPUPOIHBIX CUCTEM 3EMIIU.

16. Buabl MOHUTOpHUHTA.

17. Cuctemsl u City>kObl MOHUTOPHHTA.

18. Ha3nauenue u copepkaHre MOHUTOPUHIA T€0JIOTMUECKOM Cpebl.

19. YpoBHH MOHHTOpPWHTA: JCTANBHBIA, JIOKATbHBIHA, PETHOHAIBHBIN, HAIIMOHAIBHBIH,
[J100abHBIH.

20. CtpykTypHasi cxeMa W COOTHOIICHHWE CHUCTEM MOHHTOPUHIA OKPYKAIOWIEH Cpeabl
pa3HBIX YPOBHEH.

21. MOHUTOPUHT aHTPONOTEeHHBIX WM3MEHEHWH pa3IUYHBIX Ccpex — arMmocdepsl,
ruapocdepsl, MOYBbI, Kprochepbl U OMOTHI.

22. VIHTpeIMeHTHBII MOHHUTOPUHT — MOHUTOPHUHT MUHEPAIBHBIX M OPraHHUYECKUX
3arpsA3HECHUI.

23. Buapl mapamMeTpudYecKoro  MOHHTOPHHTA:  TEIJIOBOM, IIYMOBOW, CBETOBOH,
palualMoOHHbIN U JIEKTPOMarHUTHbIH.

24. Octpota npoOIeMbl MOHUTOPUHTA OKEaHa i 030HOC(EPHI.

25. Meauko-O0MoJOTHYeCKHi, OMO3KOJIOTMYECKUH, T€03KOJIOTHYECKUN (TeOCUCTEMHBIN ),
reoc(epHbIi, KITUMATHUYECKUH 1 OMOCPEPHBI MOHUTOPUHTH (CHCTEMHBIHN ITOAXOT).

26. KomruiekcHbI MOHUTOPHUHT CpeJibl

27. OO0mas cTpyKTypa MOHUTOPHHTA.

28. Cucrema AUC.

29. Marematuueckoe obecrnieuenue ANC.

30. JlokanbHble U peruoHaibHble UHPOPMALMOHHBIE CETU MOHMTOPUHIA I€OJOrMYECKON
CpeIbl.

31. Bugsl  reOMOHUTOpHMHIA:  JIOKAJbHBIH  (OMOPKOJOTMYECKUH),  PErHOHAIBHBIN
(reocHCcTEMHBIN WM PUPOJOXO03IHCTBEHHBIN ), T100abHbIN (0nochepHbIii).

32. Tpu CTyNEHH 3KOJOTMYECKOI0 MOHUTOPHHIa (OMOA’KOJOTMYECKHH WM CaHUTapHO-
TUTHUEHUYECKUI, T€0KO0JIOTMUeCKU, OMOC(hEpHBIN).

33. OpraHuszanyss MOHUTOPMHIA Ha PAa3JIMYHBIX YPOBHSIX BO3AEHCTBHS: (DOHOBOM,
ro0aTbHOM ¥ PErHMOHAJIBbHOM, Ha TMPOMEXKYTOYHOM, B MeCTaX KPUTUYECKHX YpPOBHEH
BO3JICHCTBYS.

34. JlecHOii HKOJIOTUIECKUN MOHUTOPHHT .

35. MOHUTOPHHT MOKPOBA TPOIIUYECKOT0 Jieca; OKeaHa.

36. HMcnonp3oBaHuE CIIYTHUKOBBIX CHCTEM B MOHUTOPHHTE.

37. MoOHUTOPHHT Ha cylie Ha 0a3ze Onoc(epHbIX 3a0BETHUKOB.

38. IIporpamma (hOHOBOTO FKOJIIOTHIECKOTO MOHUTOPHUHTA B OMOC(EPHBIX 3aIIOBETHUKAX .

39. MOHUTOPHHI COCTOSIHUSL KIMMAKCHBIX 3KOCHCTEM, CYKIECCHOHHOW JIMHAMUKU
OMOIIEHO30B.

40. OyHKIMOHMPOBAHUE U JUHAMUKA MPUPOJHBIX TE€OCUCTEM.

41. TlepeMeHHBIE COCTOSHUS U PUTMHUKA TIPUPOTHBIX TEOCUCTEM.

42. CyTtouHble, TOTOJIHBIE, CE30HHBIE, TOJJUUHBIE COCTOSHUSI.

43. ®nyKTyarui 1 MHOTOJIETHUE IIAKITBI.

44. TIpobGiema yCTOHYMBOCTH MPUPOIAHBIX T€OCUCTEM.

45. MexaHu3Msbl JIaHAa(THON caMOperyIsuu.

46. KinumaTtuyeckuii MOHUTOPHHT.



47. TlomyueHre OCHOBHBIX KIMMAaTUYECKUX NAHHBIX M MH(OpMAIMM, HEOOXOJUMOM IS
aHaJIM3a U3MEHUYMBOCTH KJIMMaTa.

48. MOHMTOPUHT 030HA.

49. MOHUTOPUHT COCTOSHUS KITUMaTHYECKON CUCTEMBI.

50. MoHuTOpUHT (aKTOPOB, BO3ACHCTBYIOMINX HA COCTOSHUE KIIMMATUIECKONW CUCTEMBI
KJIUMAT, U UCTOYHUKOB (PaKTOPOB BO3ACHCTBHUS.

51. HaOnroneHus 3a 3JIEKTPOMarHUTHOM COJIHEYHOM paaualeil B IHMPOKOM JHala3oHe,
MarHUTHBIM [OJIEM, KOPHYCKYJISIPHBIM H3JIy4€HHUEM, TEIUIOBBIMH BBIOpOCAMH M BBIOpOCAMHU
pa3IMYHBIX BEIIECTB B Onocdepy, adpo30IiiMU U IPUMECSIMH.

52. MOHUTOPHUHT MOCIEACTBUN KIMMAaTUUYECKUX N3MEHEHUHN U KOJIeOaHM.

53. TIpuopUTETHOCTH U TOYHOCTH U3MEPECHHUI.

54. CrnyTHUKOBBIA KIMMAaTHYECKUH MOHUTOPHHT .

55. CnexxeHue 3a COCTOSIHUEM Pa3IMYHbIX KOMIIOHEHTOB IOPOACKON CpeIbl.

56. U3menenue armochepnl, ruapochepsl, JUTOChEpBbI, TEOJOTHUUYECKOW CpeIbl U
ounochepsl TOPOIOB.

57. Cenbckas cpena.

58. [IpupoaHO-aHTPOIIOTEHHBIE MTPOIECCHI.

59. Meroabl ClieXeHHsI U YIIPABICHUS MaXOTHBIMHU U MaCTOUIIHBIMH YTOAbSIMH.

60. I'moGaybHas OLEHKA JIerpaialliy TOYBHI.

61. MOHUTOPUHT BOJHBIX PecypcoB; (POHOBOTO COCTOSTHUSI OMOC(EPhI; KUBBIX MOPCKUX
PECYPCOB; BOBMOXKHBIX M3MEHEHUH KJIMMAaTa.

62. MOHUTOPHUHT COCTOSHUSI HA3EMHBIX YKOCUCTEM; 3[I0POBBS; 3arPSA3HEHHS OKEeaHa.

63. MeToapl MOHUTOPHHTA: TMOJIEBBIE HAOIIOJCHHS, SKCIIEPUMEHTAIbHBIC UCCIICIOBAHMS,
MaTeMaTHYeCKOe MOJICIINPOBAHHE.

64. HabGmomarenbHbIe CETH U IPOTPaMMBbI HAOJIIOACHUH.

65. JlucTaHIIMOHHBIE METO/IbI HCCIIEAOBAHUH.

66. OCHOBBI METOJMIKHM OILIEHKH TEXHOT€HHBIX BO3JICHCTBUI HA T€OJIOTUIECKYIO CpEy.

67. Meroabl cyMMapHOH OLIEHKH U3MEHEHHOCTH I€O0JIOTUYECKON CPEIbI.

68. DKOJOro-reoJoruuecKoe KapTUPOBAaHHE TEPPUTOPUN M COCTABIICHHE KapThI-CXEMBI
OpraHu3aliil MOHUTOPHUHTA.

69. MopenupoBaHue B CHCTEME MOHUTOPUHTA.

70. TlocrostaHO AeiictBytomue moaenu (I1IJIM) B cucreMe MOHUTOpPUHTA.

71. Bunbl 1 METOIBI MPOTHO3UPOBAHKS H3MEHEHUM T€0JIOTHUYECKOU CPeIbl.

72. TIporHo3Hsle KapThl U3MEHEHHS ['€0JIOTUYECKOM CpeJibl.

73. T'eookonormueckoe kaprupoBanue teppuropuii [ITC.

74. Teoundopmanmonnass cuctema (I'MMC) kak ocHOBa  aBTOMAaTU3UPOBAHHOM
UH(POPMAIMOHHOW CUCTEMbI MOHUTOPHUHTA.

75. Ilporpammusie u annapatHsle cpeactsa ['MC.

76. TloHATHS TEOpUU YIPABICHUS.

77. TlpuHATHE yNpaBISIOMUX PEILICHUH.

78. DKCIepTHBIE HKOJIOTO-TEOJIOTUIECKHE OLIEHKU M PETICHHS.

79. VYnpaBieHue reoJIoTHYecKO cpeloi MeTo1aMu TEXHUUECKOW MEeTMOpaltH.

80. Exmuas rocymapcTBeHHas! CHCTEMA YKOJIOTHIECKOTO MOHUTOPHHTA.

81. (EI'COM): moaxon K OXpaHE OKpYXKawIled cpeapl, MpoliemMaM SKOJIOTHYECKOi
0€30IaCHOCTH 1 YCTOHYHMBOTO Pa3BUTHS CTPAHBI.

82. Cucremnsle nogxoasl ETCOM.

83. Permonanenbie nmoapasnencaus EICOM.

84. Cny»06a MOHUTOPHHTA IPUPOIHON CPEIBI.

85. T'ocynapcTBeHHas CETh MOHUTOPHHTA OKPYKAFOIIEH CpPEIIbI.

86. I'ocymapcTBeHHBI MOHUTOPHUHT Teosorudeckoit cpest (IMIC).

87. Poccuiickoe kocmmuyeckoe areHTCTBO (PAW) m riobanpHBIe WHPOPMAIMOHHEBIE CETH
monurtopunra (I'C).



88.
89.

Me:xnyHapoaHbie 00s3aTenbcTBa Poccuu B 001aCTH HKOJIOTUYECKOTO MOHUTOPHHTA.
OcHOBHBIE HampaBjeHUsI TOBBIICHUS A(H(PEKTUBHOCTH pabOT 1O CO3JAHUI0 H

¢ynkunonupoBanuio EI'COM.

90.

MoHuTOpUHT B paiioHaX pa3BUTHUA TOpPHOJIOOBIBAIOUIE H mepepadaThiBaroIIeh

IMPOMBIIIJICHHOCTH.

91.
92.
93.
94.
95.
96.
97.
98.
99.

MOHHTOpPHHT palilOHOB T'MIPOTEXHUYECKHUX COOPYKEHHUM.

MOHUTOPHUHT TEPPUTOPUI TOPOJACKUX arjIoMepaLui.

MOHHTOpPHHT paliOHOB CEJIBCKOXO35MCTBEHHOTO U THIPOMEIMOPATUBHOIO OCBOEHHUS.
Mounurtopusr paiionoB ADC.

MOHUTOPUHT TepPUTOPUI HEPTEra30IIPOBOIOB U JIMHEHHBIX TPAHCIOPTHBIX CHCTEM.
Ilenp 1 Ha3HAYEHUE IPOTrPaAMMBI.

CrpyKTypa nporpaMmsl.

Oransl peajn3aluy IporpaMMBl.

30HBI CTAOMIIBHOTO HEOJIArONPHUATHOTO COCTOSIHUS aTMOC(EPHI.

100.Panuarnmonnast 06CTaHOBKA.

101.YnupaBneHrue MOHUTOPHUHTOM.

102.KoHTpoas aTMOCHEPHOTO BO3IyXa.

103.Pa3MernieHue MPOMBIIUICHHBIX MPEINPUATHI U CTAHIIUH KOHTPOJIS KaueCTBa BO3IyXa
Ha TCPPHUTOPHH.

104.HaGnronenue 3a BogaMy M HOYBAMU.

105.1llymoBoe, wuH(ppPa3BYKOBOE, pPaIUAMOHHOE U DJEKTPOMAarHUTHOE 3arps3HCHHE
OKpY’KarolIen Cpebl.

106.Menuko-nemorpaduaeckasi CATyalus U JUHAMHKA 3200JI€BaCMOCTH HACEIICHUSI.



TEXHOJIOI'NMYECKASA KAPTA JUCIUIIVIMHBI

OCHOBHAS OBPA3OBATEJIBHAS TIPOI'PAMMA
05.03.01 I'eostorust
HanpasJieHHOCTH (Mpoduin) «[eoduznkar»

(xon, HaTpaBIIeHUE, IPOQILIH)

TEXHOJIOI'MYECKASA KAPTA

HIudp aucrmrumae mo PYIT ‘ b1.B./IB.4.1

JucnuruimHa | I'eopusnyecknii MOHUTOPHHT

Kype |4 |ceMeCTp |7

Kadenpa | TOPHOTIO J1eJ1a, HAYK 0 3eMJle U MPUPOA000YyCTPoiicTBA

®.1.0. nmpemnogasares, 3BaHAE, JOKHOCTD

Bbekeroa E.B., kaHA.TeXH.HayK, AOLEHT Kadeapbl
TOPHOTO J1eJia, HayK 0 3emJjie H MPHPO000yCTPOIiCcTBa

D61 Tpynoemkoctk, yac/3ET | 144/4 | Kon-Bo cemectpo | 1 | ®opma kouTpos

IK3aMCH

JIK06H1./TCK. ceM. Il 2/12

II_IP/CMOGmA/TeKA CeM. |24/24 |-HB06LH./TeK. ceMm. |'/'

| CPC 001II./TEK. CeM. 108/108

Komnerenuun odyuaimerocsi, opmupyembie B pe3y/ibTare 0CBOEHHUs JUCIHUIIHHBI:

— CHOCOOHOCTh HCHOJB30BaTh B MPO(ECCHOHAIBHOW eSTENbHOCTH 0a30BbIe 3HAHMUS

MaTeMaTHKHU ¥ ecTecTBeHHBIX Hayk (OITK-3);

— TOTOBHOCTh K pPa0OTe€ Ha COBPEMEHHBIX IOJIEBBIX M JIAOOPATOPHBIX TI'€0JIOTMYECKUX,
reo(pu3NYECKUX, TEOXUMHUECKUX TPUOOpax, YCTAHOBKAX W 000OpynOBaHWH (B COOTBETCTBUH C

HarnpaBJIeHHOCTRIO (Mpodusiem) mporpammsel Oakanaspuata) (ITK-5).

Kon ¢popmupyemoii
KOMIIeTeHIINI

Coaepsxanue 3ajanust

KonuuectBo
MepONpPUATHH

MakcuMmaJjbHoOe
KOJIHYECTBO 0aJLJI0B

Cpok
npe1ocTaBJIeHUs

Beoonwtit 6ok

He npegycmotrpen

Ocnoenou 610K

OIIK-3; TTK-5 [TpakTuyeckas pabora 7 35 B Teuenne cemectpa
OIIK-3; TIK-5 Pabora ma mpaiTiiecKix 7 7 B tedenne cemectpa
BAHATHAX
OIIK-3; TIK-5 Pedepar 6 18 B tedenue cemectpa
Bcero: 60
1 Bompoc 20 B koHIIe cemecTpa
OIIK-3; TIK-5 DK3aMeH
2 BOIIPOC 20 B koHIIe cemecTpa
Bcero: 40
Hroro: 100
Jlonoanumensnutil 610K
OIIK-3; TIK-5 CocTaBiieHne TiIoccapus 10 ITo cornacoBanwuro ¢
Bcero 6a/1J10B 110 JONOJTHUTEILHOMY OJIOKY 10 fpenojaBaTejieM

[IIkaya oleHMBaHMs B paMKax Oa/ulbHO-peHTHHIOBOM cucteMbl MAT'Y: «2» - 60 GamioB u Menee, «3» - 61-
80 6aioB, «4» - 81-90 6amnoB, «5» - 91-100 GamioB.
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