Tpertuii 3Tan pecny0JMKAHCKOH OTUMIIHMAABI M0 y4yeOHOMY npeameTy «buosorus
2024/2025 y4eOHbIH 1o

MecTto aJ1d 0aJ1710B: Kox:

KABHUHET Ne 3
IKOJIOI'us
(30 6annos)

IIponoaxuTe IbHOCTH BhINOJIHEHUS 3a1aHus — 1 yac 30 munyT (90 MunyT).

3AJIAHUE 1
Tokcnueckoe geiicreue nectunuaos (10 6annoe)

[Tectuuapl, OCOOEHHO HWMEIONIME BBICOKYID U  CHJIBHOJACHCTBYIOIIYIO
TOKCUYHOCTb, MOT'YT HETATUBHO BJIUSATH HA OKPYKAIOIILYIO CPENY, B YUACTHOCTH BOJIHBIE
U TOYBEHHBIE dKOCHCTEeMbl. PazpabaThiBasi MECTUIM]T U MPOTOKOJ €r0 MPUMEHECHHUS
VYEHBIM HEO0OXOJUMO MAaKCUMaJIbHO OTBETCTBEHHO TMOAXOAUTH K BOIPOCY
BO3MOHOCTE €ro MPOHUKHOBEHHUSI B OPraHHW3M >KMBOTHBIX M YEJIOBEKA, a TAKKE
OLIEHKH TOKCUYHOCTH JJISI IOCJICTHUX.

TOKCUYHOCTh TECTUIUIOB SBJISIETCS BaXHBIM AacCIEKTOM IIPU OIEHKE UX
0e30MacHOCTH UM BIMSHHUS Ha 3JI0POBbE JIIOJACH U  OKPYXAIOIIYyI0 Cpemy.
[loHnMaHue OCHOBHBIX TIOKa3aTeled TOKCUYHOCTH TECTULHIIOB IO3BOJSET
o0ecrneunTh aJeKBaTHBIE MEPhI MPEIOCTOPOKHOCTU MPHU UCTIOI30BAHUU MOCIETHUX.

K 4ncity oCHOBHBIX MOKa3aTesieil TOKCHYHOCTH MECTULIMIOB OTHOCATCS:

IMoporoBasi mo3a (PD) — HaWMeHbIllee KOJMYECTBO BEIECTBA, KOTOPOE
BBI3BIBAET B OpraHW3ME W3MEHEHHS, OmNpeeisieMble Hanbojiee 4UyBCTBUTEIbHBIMU
(bU3HOTOTUYECKUMH U OMOXUMUYECKUMH TECTaMHU; 1032, HIKE KOTOPOU OTCYTCTBYIOT
BHEIITHWE MMPU3HAKY OTPABJICHHS )KUBOTHOTO; HAMMEHBIIIAS 1032 BEIIECTBA, CIIOCOOHAS
JaTh ONpPEJEICHHBIA OMOIOTUYECKHI 3P PEKT.

CyoOaeraabnas go03a (SD) — KOJMYECTBO MECTUIMAA, KOTOPOE BBI3BIBACT
CEpbhE3HbIC HAPYIIEHUS B OPraHU3Me, HO HE TPUBOJUT K €T0 CMEPTH.

JletanbHas go3a (LD) — 103a nectuiumaa, KOTopas siBISIETCS CMEPTEIbHOM JJIs1
OpraHu3Ma.

JleTanbHyl0 103y ONPENENAIOT B OMBITAX HAa >KUBOTHBIX. DTOT IOKa3aTelb
3aBUCUT OT CBOMCTB JCHMCTBYIOLIETO AareHTra, a TakKXKe OT TaKCOHOMHYECKOU
MPUHAJJICKHOCTH, BO3pPACcTa, COCTOSIHUSI W WHAWBUIYAIbHOW YYBCTBUTEIBHOCTH
OpraHuM3Ma, I[O03TOMY O3KCIEPUMEHTAIbHOE OMNPEACIICHUE JIETAIbHOW  JO3bI
HEOOXOJMMO TPOBOJAWTH HA  JIOCTAaTOYHO  MPEJICTABUTEILHOM  KOJUYECTBE
MNOAOMBITHBIX JKUBOTHBIX. Pa3nyaloT MHUHHUMAJIBHYK JETAJIbHYK 03y, IpHU
KOTOpO# nmorudaroT HanboJiee 4yBCTBUTEIbHBIE 0COOM JaHHOTO BUaa — He Oonee 10%
MOJOMBITHBIX JKUBOTHBIX, CPEIHIOK JIETAJBHYI 03y, TMPH KOTOPOH Morudaer
nosioBuHa (LDsp), 1 aOCOMIOTHO CMEPTENHHYIO — MUHUMAIBHYIO 03y, BHI3BIBAIOIIYIO
ru0eIb BCeX MOAOMBITHBIX KUBOTHBIX (LD1go).

1
11 knacc. llpakTuueckuii Typ. Kaduner 3 «Ixonorus»



Tpertuii 3Tan pecny0JMKAHCKOH OTUMIIHMAABI M0 y4yeOHOMY npeameTy «buosorus
2024/2025 yyedHbIH 1o

[Ipu MonenupoBaHuu, MPOBEICHUH U aHAIN3€ PE3YJIbTATOB HKCIEPUMEHTA IO
YCTAHOBJICHUIO MEpbl TOKCUYHOCTH LDsy HEoOXOAuMO yUMTHIBaTH LEJBIA Pl
orpaHudeHuii. B dYacTHocTH, pe3ynbTaThl SKCHEPUMEHTAa MOTYT 3HAYUTEIBHO
OTIINYATHCS B CBSI3U C TaKUMH (DaKTOpaMu, KaK TCHETHYECKHE W (PU3HOJIOTHIECKUC
pa3nu4us BUAOB HCIIBITYEMBIX KUBOTHBIX, CITIOCOO BBEIICHUS, YHU(PUKAIHS 00HEMOB
BBIOOPKM TOJIONBITHBIX JKMBOTHBIX (B K&XJIOM Cllydae JOJKHO OBITb OJIMHAKOBOE
YHUCII0 0CO0eH).

Ha cepuu mnpencraBieHHBIX HUXKE H300pKEHUHN 3ameyaTieHbl Pe3yIbTaThbl
UCCIICIOBAHMSI TOKCMYHOCTH HOBOTO MHCEKTHIUAA (cM. ctp. 3—4). Bam mnpeacrout
MPOBECTH HX AaHadu3 MU OCYIIECTBUTh KOHTPOJIb 3a KAayeCTBOM ITOCTAHOBKU U
eAMHOO0Opa3ueM yCIOBUIM MTPOBEICHUS SKCIIEPUMEHTA.

1.1 Ha ocHOBaHUM pe3yJIbTATOB MPOBEEHUS IKCIIEPUMEHTA 10 YCTAHOBJICHUIO
Mepbl TokcuyHocTU LDsp mocTpoiiTe ToueuHO-IMHEWHbIN rpaduKk U 0003HAYbTE Ha
HEM TOYKY, COOTBETCTBYIOIIYIO 3HAUEHUIO CPEHEN JIETAIHHOW J03bl B OTHOIICHUU
MOJENBHBIX  OpraHu3MoB. [IpoBeauTe TOPU3OHTAIBHYID M  BEPTHKAIBHYIO
MYHKTUPHBIC JIMHUM, KOTOPbIE HATJIAIHO MPOAEMOHCTPUPYIOT ATO HAa MOJIYyYECHHOM
rpaduke (6,5 dannos).
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1.2 Ha ocHoBaHuu rpaduka 3anoJHUTE NPUBEACHHYIO HUKE TaOJIHILY:
Ta0auna aJis oTBeTOB Ha 3aganue 1.2

MunuMasbHas JIeTajdbHas 103a COCTaBIsSICT 0,5 oanna

CpenHss neTanbHas 1033 PaBHA COCTABIAET 0,5 banna

AGCOJTIOTHO CMEPTENIbHAS — MUHUMAJIBHAS 1033 COCTABIISET 0,5 banna
2
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Pe3y.]'IbTaTbl HCCJICI0OBAHUA MEPBI TOKCHYHOCTH LDso HoBOTO HHCEeKTUIUIA:

Konunenrpanus uacektumuaa 200 mr/n
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Konuenrpamus nacekTunuaa 350 mr/n
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Konuentpanus uacektuuuaa 500 mr/n

Konuentpanust uacektunuaa 450 mr/a
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KoHueHTpanus uHcex
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1.3 Ha ocHOBaHuu aHanu3a JaHHBIX MPOBEIEHHOTO SKCIIEPUMEHTA YKaXKUTE
UMEJIHCH JIU TIPHU €T0 BBITIOJHEHUH KaKue-T100 CYIIeCTBEHHbBIE HEIOUEThI, KOTOPhIE
MOTJIM OTPA3UTHCS HA UHTEPIIPETALMU NIOJyYEHHBIX PE3YyJIbTaTOB (2 Oanna).

OtBeTt:
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3AJJAHUE 2

Pacuyer nHIeKCOB OHOJIOrHYeCKOro pasnooopasus (20 6a1106)

Bunooe pazHooOpasue — 04eHb BaXXKHOE CBOMCTBO 3kocucTeM. C HUM CBs3aHa
YCTOMYMBOCTh CHCTEM K HeOmaronpusTHeIM (akTtopam cpensl. PazHooOpaswue
o0ecrneunBaeT Kak Obl MOACTPaxoOBKY, TyOIUpOBaHUE YCTOMYMBOCTH. BHI, KOTOPHIH
IPUCYTCTBYET B YUCJIE €AMHUYHBIX 3K3EMIUIIPOB, IPU HEOJArOMPUATHBIX YCIOBHIX
JUISl LIUPOKO MPEICTABIEHHOTO BUAA, B TOM YHWCJE U JTOMHUHAHTHOTO, MOXET PE3KO
YBEJIIMYUTH CBOIO YHCIEHHOCTb M, TaKMM 0Opa3oM, 3aloJHUTHh OCBOOOUBIIECECS
IPOCTPAHCTBO (3KOJOTMYECKYIO HUIIY ), COXPAHUB SKOCUCTEMY KaK €IMHOE LEIOE.

OaHUM M3 UPOKO UCHOJIB3YEMBIX B MIPAKTUKE HKOJIOTHYECKUX MUCCIEAOBAHUIMA
WHJIGKCOB  OMOJIOTUYECKOTO pa3HOOOpa3usi SBJISETCA MHACKC pa3zHooOpaszus
Cumrncona. J[aHHBIM pacYETHBIN MOKA3aTENb OTPAXKAET MEPY BEPOATHOCTH TOTO, YTO
JIBE CIIy4allHO BBIOpaHHbIE 0COOM OYAyT MPUHAAJIEKATh K OJHOMY M TOMY K€ BHUIY.
[Ipy aHanu3e MOJIYYEHHBIX pE3yJbTaTOB HEOOXOAMMO PYKOBOACTBOBATHCS
CJIIEIYIOIUM TOJIXOJIOM — YE€M MEHbIIE pazHooOpasus, TeM OO0JbIlIE€ BEPOSITHOCTDH
ONMKMCAHHOTO BbllIe coObITHS. Hampumep, npu oTcyrcTBuM pazHooOpaszus (1 Bux)
BEPOSITHOCTh TOrO, YTO JIBE CIy4ailHO BbIOpaHHBIE 0COOM OYIyT NpHHAIJIEKATh K
OJIHOMY M TOMY K€ BUIY, OKaxkeTcs paBHa 1. Muaekc CUMIICOHA pacCUUTHIBACTCS

CJIEAYIOIINM 00pa3oM:
n
D=) (D
= VST
=1

rne D — unnexc paznooopaszus Cumricona,
Nj — ancio ocodeit Buaa I,
N — obmiee yncio ocodeli BceX BUIOB,
ni/N — mons ocobeii Buaa i (Pi),
N = YUCJI0 BUJIOB B co00IIecTBE (BUIOBOE OOTaTCTBO).

3naucHue wHuekca Cumrncona (D) moxer BapwupoBate or 0 mo 1, rae 0
npejicTaBisger OECKOHEYHOEe pa3zHooOpa3ue, a | TpeAcTaBiIsSeT OTCYTCTBHUE
pazHooOpasus.

JlpyrumM TIHPOKO UCIHOJIB3yeMbIM HHJIIEKCOM pa3HOOOpa3usi, MpH pacuere
KOTOPOTO YYHTHIBAIOT KaK BHJIOBOE OOTaTCTBO, TaK W BHUJIOBYIO PaBHOMEPHOCTH,
ABIIETCS] UHIEKC pazHooOpasus lllenHona-Bunepa, nepBoHa4anbHO MPEIIOKEHHBIH
JlaHHBIN HMHJAEKC CBSI3aH C KOHIIENUKEN HeomnpeneneHHoctu. Hanpumep, B ciyuae,
€CJI COOOIIECTBO MMEET OYCHb HU3KOE PazHOOOpa3ue, Mbl MOXKEM OBITh JJOCTATOYHO
YBEPEHbI B HICHTUYHOCTH TAKCOHOMUYECKOW MPUHAIIIEKHOCTU OpraHu3Ma, KOTOPbIN
MBI MOXKEM BBIOpaTh CIIy4allHBIM 00pa3oM (BBICOKAas YBEPEHHOCTh WJIM HU3Kas
HeomnpeaeneHHocTh). Ecnu ke cooluiecTBo oueHb pasHOOOpa3HO, U Mbl BhIOMpaeM
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OpraHu3M CcllydailHbIM 00pa3oM, y Hac €cTb OoJiblllag HEOIPEAeICHHOCTh
OTHOCUTEJIBHO TOTO, KaKOMW BHJI Mbl BbIOEpeM (HHU3Kas YBEPEHHOCTh WJIM BBICOKAs
HeonpeneneHHoctb). Muaexc IllenHoHa-BuHepa paccuuThIBaeTCs —CHEAYIOIIUM

obpazom:
n
H' == ) (pilnpy)
=1

rae H' — unnekc pasnoo6pasus lllennona-Bunepa,
pi — 103151 ocobeid i-ro BHa,
Inpi — HatypanbHbIit Jorapudm pi,
N — 9UCJI0 BUIOB B COOOIECTBE (BUAOBOE OOTAaTCTRO).

Bemnuuna wmupekca H' B cpemnem konebnercs or 1,5 mo 3,5 u kpaiine
penko npesbimiaet 4,5. OOpaTuTe BHUMaHUE, YTO 3HAK «—» B PACUYCTHOM IIOKa3aTesie
WHJIEKCa BUJIOBOTO pasHooOpas3usi lllenHona-Bunepa (H’) ne npunmumaercs Bo
BHHUMaHHE (€0 HE HY>KHO YUYUTHIBATb).

JIJist OLIEHKM H3y4YyaeMbIX COOOIIECTB HCCIEAOBATENIM YacTO MPUOEramT K
pacueTry mnoKa3aTeyiedl BUJIOBOW BBIPABHEHHOCTh B TAaKOBBIX. MHIEKCHI BHIIOBOU
BBIPABHEHHOCTH OTPa)KatOT HACKOJILKO OJIM3KHU MO0 YUCIEHHOCTH 0COOU KaXkK10ro BUA
B m3y4yaemMoM cooOmiectBe. Tak, ecnmu B m3ydaemom coobmiectBe ectb 10 ocobeit
Buga A u 1000 ocoGeii Buma b — cooOmiecTBo cuuMTaeTcss HE pPaBHOMEPHBIM.
Hamportus, B ciydae ecnu B coobiiectBe BoisiBlieHO 10 ocobeit Buna A u 12 ocobeit
Buna b, cooOmiecTBo siBisieTCsi paBHOMEPHBIM. BhIpaBHEHHOCTH COOOIIECTBA MOXKET
ObITh TpEACTaBlieHa WHAEKCOM BblpaBHeHHocTH [lueny. JlaHHBIA uWHAEKC
pacCUUTHIBACTCS MO MPUBEACHHON HUXE (popMmyrie:

HI

H,max
rae J — unnekc [lueny,
H' — unpexc pazroo6pasus IllenHona-Bunepa TexyIero coodmecTsa,
H,max — MaKCHUMaJIbHOE 3HaYEHHE HHJIEKCa
pa3Hoo6pasus lllenHona-Bunepa B psiiy cpaBHUBaeMbIX COOOIIECTB

3nauenne J Moxer BapsupoBarh oT 0 n0 1. bonee BbICOKME 3HAYEHHS
YKa3bIBAIOT Ha 00JI€€ BHICOKHE YPOBHU PAaBHOMEPHOCTU (BUIAOBOUW BBIPABHEHHOCTH).
[Tpu makcumanbHO# paBHOMepHOCTH J = 1. UHnekc [Tueny (J) MOKHO HCIOIB30BATh
B KaueCcTBE MeEp JIOMHUHHMPOBAHHUS BHUAOB (IIPOTHBOIOJIOKHOCTH PasHOOOpa3Wio) B
coobmiectBe. Huzkoe 3HaueHue J yka3plBaeT Ha TO, YTO B COOOIIECTBE JOMUHHUPYET |
WJIM HECKOJIBKO BUJOB.

BuumarenbHo paccMoTputTe pucyHKd 2.1 U 2.2 Ha KOTOPBIX MPEACTaBICHO
HaceJeHue BOAOIUIaBaomMX nTull AByX o3ep bemapycu (Pucynok 2.1 — Hacenenue
BOJOIUIABAOIIMX NTHI] 03epa 1; PucyHok 2.2 — HaceneHHE BOJOIUIABAKOLIMX MTHIL
o3epa 2).
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Pucynok 2.1 — Ce30HHOe HaceJleHHEe BOAOIUIABAIOIIMX NTHI MOAEIbHOI0 03epa 1
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PﬂcyHOK 2.2 — Ce30HHOE HaceJleHHE BOAOIIABAIOIIUX NMTHII MOIEJIbHOT0 o3¢epa 2
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2.1 Ha ocHoBe Bammx 3Hanuii opuutodaynsl bemapycu pacnoszHaiTe BUIBI,
NPUCYTCTBYIOIIME B cooluiecTBax Kaxnoro u3 o3ep (Pucynku 2.1 u 2.2). OtBeTsl
3aHecute B Tabmuity Hke. OOpaTUTe BHUMAHHE, YTO YHUCIO CTPOK B TAOJHUIIE IS
OTBETOB Ha 3aJlaHHE MOXKET OBITh M30BITOUHBIM. B ciydae, eciv BaM HE M3BECTHO
Ha3BaHUE BUJA, OJIHAKO BBl YETKO OTIMYAETE €ro Mo XapaKTepHBIM OCOOEHHOCTSIM
Mopdonoruu 0o6o3HaubTe ero kak Bua 1, Bun 2, Bua 3 u 1.1. Hazpanue u3BecTHBIX
BUJIOB IIPUBEAUTE B PYCCKOM W/UJIU JIATUHCKOM BapHaHTaX.

Ta6smua aist oreroB Ha 3aganue 2.1 (0,5 6anna 3a npasunvuyio cmpoky):

YucJi0 ocodeii B YucJ10 ocodeii B
Bun IKOCHCTEME JIKOCHCTEME
O3zepa 1 O3epa 2

2.2 Ha ocHOBe JaHHBIX, 3alIOJIHCHHBIX B TAOJHUINY JIJI1 OTBETOB Ha 3ajaHue 2.1
paccuuTaiTe mokazaread N 1 N s KaXXaoro U3 MOJACIIBHBIX 03€p, MPEICTABICHHBIX
Ha pucyHkax 2.1 u 2.2. OtBetsl 3aHecute B Tadauiy ke (0,25 6anna 3a omeem).
Ta0auua 1J1s OTBETOB HA 3ajaHue 2.2:

O3epo 1 O3epo 2

2.3 Ha ocHOBe MaHHBIX 3aHECEHHBIX Bamu B TaOnuIly 1711 OTBETOB Ha 3aJIaHUE
2.2 paccuuraiite maaekcsl Cummcona (D), Ilennona-Bunepa (H'), IMmeny (J).
Jlns  mpoBeleHHST PacueTOB  HCIOJB3YWTE HWHIXKEHEPHBIM  KaJbKYJATOp, BCE
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HEOOXOIMMbIC MPOMEKYTOUHBIE PAcCUeThl MPOU3BOJUTE HA JIUCTaX JJISI YEPHOBBIX
BBIYMCJICHHH.

Pe3ynbTaThl UTOTOBBIX pacueTOB KaXKIOTO HWHJEKCA OKPYIVIMTE 10 3 3HAKOB
nociie 3ansaTo. OTBETHI 3aHECUTE B COOTBETCTBYIOIIHE SYCHKH MPUBEIACHHON HIDKE
TaOJIULIBI:

Tabdauua 11 0OTBETOB HA 3aaaHue 2.3:

O3epo 1 O3epo 2
D H' J D H' J

2.4 Ha ocHOBe pe3yJIbTaToOB, MOJYyUYECHHBIX BamMu B X0/1¢ BBIOTHEHUS 3a1aHUM
2.1-2.3 paiite MakcUMalabHO OOOCHOBaHHOE YHCIIOBBIMHU JAHHBIMHU 3aKJIIOUEHUE O
BUJIOBOM OOTaTcTBE, BUJOBOM pa3HOOOpa3uu W BUIOBOW BBIPABHEHHOCTH BOJHOMU
OpHHUTO(AYHBI MOJICIIBHBIX 03¢p (2,5 fanna).

OTBer:
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