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1. OBIME IIOJIOXKEHUS

K BCTYyNHTEeNBHEIM HCHBITAHHAM 110 [POrpaMMaM  [OATOTOBKH Hay4HO-
NeNlaroryieCckux Kanpos B acmupantype (manee - [Iporpammer acTIMpanTyphl)
AOIYCKAIOTCA JIMIA, MMEIoLHe 00pa3oBaHMe He HIDKE BBICHIErO (CIIELMANUTET WITI
MarucTpaTypa), MoATBEPKJIEHHOE HOKYMEHTOM 06 06pa3oBaHMH U O KBauUKaLuy,
YAOCTOBEPSIIOIMM 00pasoBaHue COOTBETCTRYIOLIENO YPOBHS

BerynvrtenbHple MCIBITAHHMS NPU3BAHLI OMPENENMTh HAuGONEe CIOCOGHOTO U
IOATOTOBICHHOTO IOCTYMAIOIEr0 K OCBOCHHIO 00pPa3oBATENBHON MPOrpamMMbl I10
HayuyHo# crienmansHocTH 1.5,15 Drosorus

IlpuéM  ocymecTBisieTcs  Ha KOHKYPCHOM  OCHOBE TIO  pe3yabTaTaM
BCTYIHUTENBHBIX MCIIEITAHUH,

IIporpamMmbl  BCTYMUTENBHEIX — WCIBITAHUEA — QOPMHDYIOTCS Ha  OCHOBE
(hesiepabHBIX rOCYNAPCTBEHHEIX 06pasoBATEIbHEIX CTAHAAPTOB BBICIIETO obpaszoBaHus
II0 IPOTpaMMaM CIENMATHTETA U (MIIK) TIPOrpaMMaM MaricTpaTypsl.

IIporpamma comepxur ommcaHue (HOPMBI BCTYIHTENBHEIX UCHBITAaHUH,
[ICpeyeHb pa3NesIoB, BXOMAUINX B 9K3aMEH U CITUCOK PEKOMEHLYEMOH I MIOACOTOBKM
JTUTEPATYPEHL.

2. TPEBOBAHUA K YPOBHIO IIOAI'OTOBKH IIOCTYIIAIOIIETNO
I10 ITPOTPAMMAM ACHVPAHTYPEI

Jluna, wmeromue BhicImee 06pasoBaHHMe W IKENAIOMME OCBOUTD IIporpaMmmy
aCIHPaHTYPhI, 3a4YUCIAIOTCA I10 Pe3yIbTaTaM BCTYNUTENBHEIX UCIIbITAHMH, MPOrpaMMEl
KOTOpBIX paspabateiBatores TromMHI] CO PAH s ycTaHoBmeHus y IIOCTYIIAIILEro
HaJM4ne CIEeNyOIUNX KOMIETEHITHIA:

CIIOCOGHOCTH K paspaboTKe METONOB UCCIIENOBAHIS U UX IPHMEHEHHUIO B
CaMOCTOSATE/IBHON HayIHO-UCCTIeN0BaTeNbCKOM paboTe B cdepe obecriederns
0e30IMacHOCTH ¢ YHETOM MPaBUII COOIIONEHNS ABTOPCKUX IPAB;

- CIIOCOOHOCTh aHANM3UPOBATh NAHHEIE W OLEHUBATL TpeSyeMble 3HAHMA UL
IIOCTAHOBKM M DCIICHUS €CTECTBEHHOHAYYHBIX U HHXXECHEPHO-TEXHMYECKHX 3a1au C
UCTIOJIb30BAHMEM MAaTEeMAaTHYeCKuX MeTonoB; CrnocoGeH IIaHUpOBaTh M HPOBOIUTH
aHAJUTUYECKUE, UMUTALHOHHBIC M SKCIEPHMEHTAIbHBIE UCCIIENOBAHNS, KPUTHUYECKH

OLCHUBATE HAHHBIC U AEJIaTh BRIBOJEL.



CITOCOOHOCTE  OCYIECTBIATHE COOp M CHCTEMATH3aLMI0 NaHHLIX II0 pesy/ibTaTaM
9KOJIOTMYECKOT0 MOHUTOPHHT A,
- CNIOCOOGHOCTL K OpPraHU3alMU AEeATEeJTbHOCTH M0 06ECIeYeHH’I0 3K0JI0MMYeCcKoH
6e30MmacHOCTH.
3. DOPMA IIPOBEJIEHU S BCTYHIUTEJBHBIX UCHBITAHUN

BerynureneHeie MCOBITAHUS 110 CIIEHUAIIBHOMY TPEAMETY IIPOBOISATCS B hopme
YCTHOTO 9K3aMEHa B COOTBETCTBHH C YTBEPIKAEHHEIM PACIIUCAHUEM.
IpoaOmKHATENBHOCTE BCTYIIMTEIBHOTO UCIIBITAaHUS - 30 MUHYT,

PesynpTaTe! ucneiTanui onenusarores no 100 6anpHoit wkane,

4. MPOIPAMMA BCTYIUTEJIEHBIX HCIIBITAHUNA

ITporpaMMa BCTYNUTENBHBIX  MCMBITAHUA  Gasupyercds Ha  IporpaMmax
criequanTeTa U (WIK) NporpaMMax MarucTpaTypbl. Bompocs! k 9K3aMeHy 0XBaThIBAIOT
OCHOBOIIOJIATAFOILIME TTOTOXKEHNS CIENYIOMUX Pa3IeoB:
Paszpen 1. [IpeamMeT u 3aia4nt 3KOJOTIH KaK HAYKH.
OmnpeneneHue >KOJIOTUM KaK OZHOM M3 BaXHEHIIMX oOTpaciiell HaydyHBIX 3HAHUM.
Omnpenenenue skonorud . I'exxensi. OCHOBHBIE pa3fieibl 3KOJIOTMH: ayTOKOJIOTHS,
AeM3Konorud, cuHakonorus. Ilorstus. IlonmpaspeneHue 3KONOTMY MO OTHOLIEHHWIO K
NpeaMeTaM H3YyYEHHS — 3KOJIOTHS MUKpPOOPraHW3MOB, TIpuUOOB, pacTeHui, IOUB,
JKUBOTHBIX, YEJIOBEKa, CEJIbCKO-XO3SMMCTBEHHAs, NMPOMBIIIIeHHas, ofmas 1 T. 4.; Mo
cpeflaM M KOMITOHEHTaM — 9KOJIOTHS CYyIUH, IPECHBIX BOJ0EMOB, MopeH, Kpalinero
Cesepa, BBICOKOTOpHMH, XUMudeckas, pagiualldoHHas U T. X. MeToIsl 3KOIOrHYecKux
ucciaenoBaHud. MaTteMaTtnyeckue METONB W MaTeMaTHyeckoe MOAEIHPOBAaHME B
3KOJIOTHH.
- Paznen 2. O6mme nonstus o 6mocdepe.
Onpenenenue, cTpykTypa u 3Bosolis Guochepsl. Pacnpenenenue xu3sn B duochepe.
Yuenue Beprazckoro o 6uoctepe. I'panuns duochepsl. XKupoe, KocHoe 1 GHOKOCHOE
BellecTBa, ciararoue Ouocdepy. Poap  xuBoro BemecTBa B Ouocdepe.
I'eoxuMuueckas ponb KUBOTO BEIECTBA. BHOT€OXMMHYECKHME MPUHLMIEL [ paHuLb]
6uochepnl. OCHOBHBEIE KOMITOHEHTEL Guocdepsl: arMocdepa, murochepa u ruxpochepa.

Baxneitmue npusnaxu 6uochepsr



- Paszgen 3. Ilomsitme »sxocucrembl. (OCHOBHbIE CTPYKIYPBI 3KOCHCTEM.
PasnooGpasue cpen Ouochepsl. PasHooOpasue BHIOB JKMBOTHBEIX W PacTEHHH.
CHCTEMHBIH TOAX0A B wu3yueHuM >pBoro. OOmue noHATHS 00 3KOCHCTEME, €€
3lEMEHTaX, CTPYKType M cBs3sX. Mepapxuueckas OpraHmsalys CHUCTEM. YPOBHU
OpraHM3allii  JKMBOH MAaTEepPUH: MOJEKYIAPHO-TEHETHYECKHH, OHTOreHETHIECCKU,
NOMYJISALUOHHO-BUIOBOY 1 GuoreoneHoTHyeckn-0Mocheprpii.  XapakTepucTUKa
SKOJIOTHYECKON HepapXWy OJKUBEIX OPraHW3MOB: BU., IONYyIauus, OHOIEHO3,
sKocHcTeMa K 6rocdepa. DKOCHCTEMA KaK OCHOBHAS CTPYKTYpPHAasA eAuHULA GHochepsl.
OCHOBHBIE KOMITOHEHTHI OHOlLeHO3a: aOMOTHYeCKOe OKpYKEeHMe, IPOAYLEHTHI,
KOHCYMEHTHI W penyrledTsl. OTHOLICHWS OpraHu3MOB B OHOLEHO3aX: MYTyalu3m
(cuMbH03), KOMMEHCATM3M, HeUTpanu3M (aMeHcanusM), OMOTpodus (XULIHWYECTBO,
mapa3suTr3M ), KOHKYPEHLH.

- Pazpen 4. Ilpo6nema 3arpsasHenust Gunocdepn! H €€ 3IKOJI0rHYecKoe 3HAYEHHE.
IIpobneMa 3arpsi3HEHMsT W BO3MOXKHOCTH CAaMOOYMILIESHMS OKPY/KAIOIIEH CPEJbL.
Tlpupoma u CBOWCTBa 3arpssHeHHi  okpyxkaromed cpensl. Knaccuduxanus
3arpssHeHuit: Qu3ndeckue, XMMHUUECKHMe U Ouojorudeckue. Pasmpuus Mexmy
XUMUYECKUMH 3arpsi3HEHUs U HAKOIUIEHMSAMHU OTXOROB. LIMpKYJALMA 3arps3HeHuil B
armochepe, surochepe u runpochepe. IIpuynHel 3arpsa3HeHMs OKPYIKAIOIIEH CpPesl.
BrotroueHue 3arpsa3HeHMH B TPOPUUECKHE CETH DKOCHUCTEM.

- Paznmen 5. 3arpsizHenue atMocdepnl.

CocraB aTMoc(epHOro BO3AyXa M ero Uu3MeHeHue. VMCTOUHHKH 3arpsA3HeHUH
armocdepbl. OCHOBHBIE BelllecTBa, sarpAsEmomue atMochepy. Ilocnmemcrsust
3arpsisHeHust atMochepsl. BimsgHue 3arpssHeHns atMoc(ephl Ha OMOreoXMMUUECKUe
[UKJIBI YIIIEpoia, KUCI0poaa, a30Ta U Ap. 3JIeMEeHTOB.

Bnusinue 3arpssHeHuil arMocdepbl Ha pacreHus. UyBCTBUTENIBHOCTH PAcTEHHM K
sarpsA3HeHuio arMmocdepsl. Vcnons30BaHue pacTeHuM B KayecTBe OMOHHIHKATOPOB
sarpsisHeHdt.  OCHOBHBIE — NPU3HAKKM — MHTOKCUKAUMK — PacTeHWH  pasfIHyYHBIMM
XFMUYECKUMH COeJUHeHusaMu. HaxorleHue 3arpsisHeHMH B TKAHAX PacTeHUil.
Bozpeiicteue  aTMOCepHBIX — 3arpasHeHHMH  Ha  OKMBOTHBIX W YeJIOBEKa.
UyBCTBUTENBHOCTh OKUBBIX ~OPraHU3MOB K  3arpsasHeHuto  atMocepsl. IlyTtu

WHTOKCHKaIlNH XKHUBOTHBIX W YeJIoBEKA,



Metoznsr orGopa npo6 BosmymHON cpensl. bopefa ¢ 3arpsi3HeHHEM aTMOC(HEPE H
OXpaHa aTMOC(EPHOro BO3AYXa.

- Pazpen 6. 3arpsizHenue nous.

OcHOBHEIE MCTOYHHKH 3arpA3HCHHUS IT0YB: NPOMBIUIEHHOE U CEJIECKOXO3AHCTBEHHOE
MIPOU3BOACTBO, TpaHCnopT u Ap. Hupkynauus 3arpsazHenuit 8 6uochepe: armochepa—
nousa— rujpochepa. [Tousa xak mocpeqHIK Mex Iy aTMocdhepolt U ruapochepoit 1t
3arpsA3HSIOIIMX BEINECTB. BHUIBI 3arps3HsIONMX BEUIECTB M IOCIEICTBUS 3arpa3HEH
0YB. BHUIBI 3arpA3HSIOIINX BEIECTB: MHUHEPATLHBIE W OpPraHUUYECKHe YHIOoOpeHus,
NEeCTULUABL, CONU TAKEIBIX METAJUIOB, PalH0aKTURHAS MIBUTb, OTXOIBI IIPOMBIILIEHHOIO
H CEJIbCKOXO03AACTBEHHOI0 IPOU3BOJICTB, KOMMYHAIBHO-OBLITOBBIE OTXOMIBI U T. [I.
3arpsA3HeHHe T0YB IIECTHULHMAAMH M Cro 3KONOTUYECKHE MOC/eNCTBUSA. Buasl
NECTULIMIOB: WHCEKTULHUABI, (QYHTMUMIALL, TepOULMABL, pPOAECHTAUMAL! (300IUOBI),
HeMaToNU/bl, apOOPHIIUIBLL, akapHUKABL. TOKCHYHOCTE HECTHIHAOB ¥ 3KOJOIHUECKYE
NOCNENCTBUA  HUX  NpuMeHeHus.  DopMBl  BO3ACHCTBHS  NECTHUUAOB  —
AeMOKoJIoTHYecKas M OHoueHoTHueckas. lIpsMoe ©  KOCBEHHOE BO3IEHCTBUS
TIECTHLIM OB Ha diopy, ayHy U OHOLEHO3H! B IISJIOM.

- Pasjen 7. 3xoiornyeckue nociieCTBUs 3arpsi3HeHHs] IPHPOAHEIX BOJ,
BoszpelictBue 3arps3HeHuit Ha OuoTudeckue M abuoTHUecKue (aKTOphl NMPUPOIHBIX
Bold. OcobGeHHOCTH BO3ZCHCTBUA 3arpsi3HEHUIl Ha NPOTOYHBIE W CTOSUKE BOJBIL.
Ilpoyeccel »BTpH@UKALMM CTOSYUX BOZA. TeMIl M 3Tallbl IBTPHUPUKAIMU BOJOEMOB.
BnusHue deloBEKa Ha TpOLEeccHl IBTpUUKAnuUK. Bo3neHcTBUE XMMUYECKUX
3arpA3HEHMH  BoX Ha  (UTOIUIAHKTOH, MaKpPO(QUTOB, 300IUIAHKTOH, BOIHBIX
O€eCIIO3BOHOUHBIX U TO3BOHOYHEIX JXMBOTHBIX. BIMSHUE OTHEILHBIX XUMHUYECKUX U
TEIUIOBBIX 3arPA3HEHUH Ha COCTOSHUE BOAHBIX OGHOLIEHO30B,

- Paspen 8. PapnoaxTHBHOE 3arpsi3HEHME.

Buasl MOHMBHPYIOMUX M3ITYy4eHHH: PEHTTEHOBCKME, raMMa-, 6eTa-,anbha-nyyd 1 Jp.
Paznuunmg wu  ofmue  TpU3HAKM  HOHUBUPYIOIUMX — U3IMy4deHHH.  VICTOYHMKM
HOHU3UPYIOIMX U3NydeHui. EcTecTBeHHble HOHU3UPYIOIYE (haKTOPEl Cpelbl. Y POBEHb
PafMOaKTUBHOIO (POHA U paJMOAKTHBHOCTH OpPraHu3MOB. CBOMHCTBA pagMOaKTHUBHBIX
usnydenui. IlpucrnocobieHHOCT JKUBBIX OpPraHU3MOB K €CTECTBEHHOMY YPOBHIO

pagyanmu. buonorunueckoe BoO3geHcTBUE HOHU3UPYHIHX HSJ'IY‘{CHI/II‘;I Ha 2KHUBBIC



OpraHM3MBI. I'pynmbel BO3NEHCTBHA HOHHM3UPYIOINEH pagpaldyd Ha JKUBBIC OpraHM3MEL:
COMATHYECKME W 3apOJBILICBBIE (IeHETHYECKHE). OKONOTUYECKHE IOCIIENCTRYS
PalviOaKTUBHBIX OCAAKOB. VCTOYHMKY pafuOaKTUBHBIX  ocankoB. Ilupkynsums
paNuOaKTUBHBEIX ~ OCaAKOB.  YCJIOBHSA,  ONAarornpusTCTBYIOIHE  HAKOIUIEHHUIO
PaZnOaKIMBHEIX SJIEMEHTOB B I0YBe. CrOCOOHOCTL INOIVIOMIEHHS pPagMOAKTHBHEIX
OCafKOB pasNIMYHLIMU MOYBAMHU. [IBMIKEHME PAIHOAKTHBHBIX DJIEMEHTOB ITO ITHINEBEIM
LEIAM.

OKOIOrHYecKye TIOCTEACTBHS 3aTPA3HEHH, BHI3BAHHBIX ATOMHO IIPOMBIILIEHHOCTHIO,
ATOMHas IPOMBIILIEHHOCTh KaK UCTOYHUK PAJMOAKTHBHOTO 3arPs3HEHHS: npu n1odsrve
M 00OraleHHH HCKOMNAEMOr0 CBHIPhS, NPU HCIIONB3OBAHUA €ro B peaxkTopax, IpH
nepepalOTKe  ANEPHOTO TOIUIMBA B YCTaHOBKaX. JIBIDKEHWE U  HAKOIUICHHE
PallOaKTHBHBIX 3JIEMEHTOB B Ha3¢MHBIX M BOOHBIX LEMNIX IUTAHHS. DKOJOTHUECKUe
TIOC/EACTBHS 3aIPsISHEHUH, BBISBAHHBIX 4TOMHOH IPOMBIUITEHHOCTHIO. TleperekTHBEL
PasBUTHA aTOMHOH NPOMBILUICHHOCTH B MUpE, B CBI3M C POCTOM HOTPeGHOCTH B
3IEKTPOIHEPTUH.

- Pazgen 9. Jxonoruyeckuit MOHUTOPHHEL ¥ 3KOJOIMYCCKAs TOKCHKOIOTHSL.
HayuHble ~ OCHOBEI ~ 9KOMOHMTODHHTA ¥  3KOTOKCHKOIOIHH. Onpepenenne
SKOMOHHTOPHHIA N SKOTOKCHKOJOTHH WX Ieiu H 3agaud. OOIas XapakTepHCTHKA
COCTOAHMS OKPYXKAIOIIEH NPUPOIHON Cpeibl M SKONOIMYECKHX cucTeM. Kpurepun
OLECHKM COCTOSHHUS 3H0POBbA HACENICHUs, >XUBOTHOTO K pPAaCTUTENBHOTO MUpA,
reOMOP(HONOrHYECKOT0 COCTOSHHIS TEPPUTOPUH.

3arpssHeHHe OKPYXKAKoIIeH cpelbl, OCHOBHBIE KOHTPOTHPYEMBIE mapaMeTrpel u
HOPMUPOBAHUE  3aTPASHEHMA: MPENENBHO  JomycTuMas —KoHueHTpaiwms  (ITJK),
mpeenbHo nomyctuMbie BEIOpock (IT1B), npegensro momyctumsie yposuu (IIIV),
npenensHo pomyctumele cOpockl (ITIC) B BO3IMyXE, Bdﬂe,. [I0YBE, PACTUTEIBHOCTH,
mpoAyKTax nuramus U 6uocyGerparax. IIoHATHE TOMMIOTAHT —(3ArpsS3HUTEINE),
KCCHOOMOTHK. YPOBHYU 3aTPSI3HEHMS: JIOKAIBHBIN, PerdMoHANBHEIH, raoGanbasiit. TUTE
TOKCUYECKOTO ~ BO3JACHCTBHSL 3aIrpsA3HSIOINMX BEIIECTB Ha OKHBOM  OpPraHU3M:
OUTOTOKCUYECKOE, TepaToTeHHOe, reHeTudecKoe. IIyTH NepBUYHOIO TOKCHYECKOTO
sddexra. Bropuuneiii Tokcuueckuit addexr. IIpsmMoe M KOCBEHHOE BO3IeHCTBUE

TOKCHMKaHTOB. IToHsATHE ToporoBoro yposus. Jo3sl JII50 u JIJI100.



Bupsl MOHWTOpHMHTa W TyTH ero peajusaiui. Buisl MOHMTOPHMHTA: I0GabHEIM,
pEervOHATIbHbIN, HAMOHANBHELA, IOKaALHEINA, MeJUKO-3KOJIOIHYECKIH, GUOIOrUUeCKHi,
panviallHOHHBIH, SKOTOKCUKONOTHYECK . MOHUTOPHRHT IPUPOIHEIX CPE: BO3MYIIHELH,
BOJIHBIH, N0YBEHHBIH. DOHOBEIN MOHHTOPUHT. Cpe/ICTBa pealn3alidd MOHH TOPHHT A,
OKOTOKCHKOIOTHYIECKU I MOHUTOPHHT: CaHNTapHO-TOKCHKOIOTMUECKUIA,
sKosnorndeckut u O6uocdepreiii. BuomHmukauus W OHOTECTUPOBAHHE B CHCTEME
9KOJIOTHYECKOT0 MOHUTOPUHTa. MeTobl OHONHAUKALNY U OHOTECTHPOBAHMS, TTOHATHE
TecT-opranusma (00bexTa).

Knaccnukanus sarpssaurenelf. XuMuueckue (GakTopsl: TxelIble MeTaslbl
JUOKCHHBI W HMX TIIPOM3BOJHBIC, IECTULMALI, apoMaTHUUeCKUe YIIIEBOIOPOJIE,
3aKOHOMEPHOCTH ~ HMX  XHMMYECKMX  IIpEBpallieHnid W B3auMojeiciBus ¢
OuosioruyeckuMH  o6bekraMi. IIyTM  [OCTYIUIGHHS  TOKCHKAHTOB.  [IOHSTHE
OrokoHneHTpUpoBanue (GuoakkyMmyisuus). TparchopMAalys TOKCHUECKHX BEILECTB B

3KOCHCTeMaxX. Murpanus ouUTIOTAHTOB 110 TPODUIECKHM LEIaM.
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