OTBeTBI
Ha 33J]aHUsI TEOPETUYECKOTO Typa MYHULUIIAIBHOTO 3Tana BcepocCuiickor 0JMMITHAIbI
IIKOJIBHUKOB 110 3K0Joruu 2019-2020 yu.r.

9 kaace
[MakcuMaIbHOE KOJHYECTBO 0aJ110B -32]
1. Bcero 3a 3aganmne 1 0aJ1.
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BcraBbTe nponymenHoe(bie) c10Bo(a)/1onmoaunte gppasy

2. OTBeT: «KOMILTeKCHBIE TpagueHTh» (1 6amn). B cocraB KOMIUIEKCHBIX TPAJMEHTOB BXOJST
KJIIUMaTH4eckue (akTopbl (TeMIIepaTypHBIM PEXKHUM, KOJUYECTBO OCAJKOB), OCOOCHHOCTH IIOYB
(o0ecrnieueHHOCTh 371€MEHTaMu MUHepaabHoro nutanus, pH u ap.) (1 6amn).

3. OrBer: Amepukanckuii 3konor Oaym oOpa3HO HazBajn MectooOuTaHwe «agpecom» (1 6aswur)
opranusma (BHa), a IKOJOTHIECKYIO HUITY - ero «npodeccuein» (1 6an).

4. Otsert: IloBbllIeHHbIE KOHIIEHTPALMK >KMBOTO BellecTBa B Ouocdepe oObIYHO MPUYpPOUEHBI K
YCIIOBHUSIM TaK Ha3bIBaeMOTO «KpaeBoro 3¢ dexra» (1 6amr), unu 3xkoTonos (1 6asw).

5. Bcero 3a Bompoc 4 6aaia. OrBet:

(1 6am1) B 30He TYHAPBI TUMUTHPYIOMIUM (PAKTOPOM SBJISETCS KOJIMYECTBO TEIUIA, TAK KaK BJIard
TaM JI0CTaTOYHO, a 00ECIEYeHHOCTh 3JIEMEHTAMH MUHEPAJILHOTO MUTAHUS TAKXKe€ 3aBUCUT OT TEIUIa:
4yeM Teruiee cyOcTpaTbl, TeM aKTHBHEE HAET B HUX MPOLECC MUHEpAIU3alUH OpPraHMYecKOro
BEIECTBA M MEHBIIIE HAKAIINBAETCS HEPA3JIOKUBIIUXCS OCTATKOB PACTCHHIH.

(1 6aan) B 30He Taiirm JaUMUTHPYIOIUM (AKTOPOM SIBJISETCS OOCCIEYCHHOCTHh IIOYB
MUTATeNIbHBIMU AsieMeHTaMu. [louBbl, dopMupyromecs Ha KapOOHATHBIX MMOPOJaX, KOTOpHIE
OoraTbl KaJbLMEM U JIPYTMMH MUHEPAJbHBIMU 3JEMEHTAMHU, MO3BOJISIIOT (POPMUPOBATHCS OYEHB
MPOJIYKTUBHBIM cooOmiecTBaM. OHAaKO B YCIOBUAX TaWrd, OCOOCHHO B IOKHOW €€ 4YacTu,
BO3pACTaeT POJIb YBIAKHEHHUS.

(1 6au1) YBrnaxxHeHue SBJSETCS JUMHUTHPYIOIIMM (AaKTOPOM B JIECOCTENHON M CTeNMHOW 30HAX,
TaK Kak IMOYBbI B 9TUX 30HAaX (4epHO3eMbl) OOraThl MUTATENBHBIMU 31eMeHTaMu. OCOOEHHO 0CTPO
BIIUSIHUE 3TOTO (pakTopa MpOSIBIsieTCs B TOAbl 3acyxu. JledUIUT Bilarm MOXKET YCHUIMBATHCS
BIIUSIHUEM BBINACA, a B FO’)KHOM YaCTH CTETHOM 30HBI — 3aCOJICHHUS TTOYBHI.

(1 6aan) B BoaHbIX 3KocHcTeMax s OOJBIIMHCTBA BXOJSMIIMX B MX COCTaB OpPraHU3MOB
JTUMUTHPYIOIIUMH (aKTOpaMu SIBIIIOTCS COAepaHue Kuciopona u Qocdopa, a i pacTeHHid,
KpOME TOTO, — CBET.

Bri0epuTe 0AuH NpaBUJILHBIN OTBET U NUCBMEHHO 000CHYIiTE €ero:

6. Bcero 3a Bonpoc 2 6ana.

Ortser: b, BepHbIil.

Yem Ooublie pa3HOOOpa3ue BHUJIOB: IMPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, TeM OoJiblle
BO3HUKAET OMOTHYECKUX B3aUMOOTHOILIEHUIA MEXy HUMH, TeM JINHHEE OyaAyT Tpoduueckue Lenu
U pa3BeTBIICHHEE IHIIEBbIE CETH, KPYrOBOPOTHI BEIIECTB OYAET 3aMKHYTBIMH, CII€J0BaTEIbHO
sKocucTema Oyzer 6osiee ycToldunBa

7. 8. Beero 3a Bonpoc 2 6aia.

Ortser: b, BepHbIii.

Opranmsanuss OOIIT(oco00 oxpaHsemble MPHUPOIHBIE TEPPUTOPHM) HauOojiee peabHBbIA MyTh
COXpaHeHHs Ouopa3zHOOOpa3us T.K. JKUBOTHBIE U pacTeHHs OyAyT pa3BHBATbCS B ONAarompHUATHBIX
JUTSL HUX YCIIOBUSIX, TAKOKE HA HUX HE OyJeT BO3JeHCTBOBATh aHTPOTIOTEHHBIN (haKTop.



OTBeTbTE NIMCHLMEHHO HA BOITIPOCHI:

8. Bcero 1 6ana 3a BepHoe onpexaenenue. Orer: Ilonmymsuueil B 5KOJOrMM Ha3bIBAIOT TPYIIY
oco0eit 0THOTO BHJIA, HAXOSIIMXCS BO B3aUMOJICHCTBUU MEXIY OO0 1 COBMECTHO HACEISIOIINX
oOmryro tepputopuio. CIIOBO «IOMYNALHUS» MPOUCXOAUT OT JATHHCKOTO «IIOMYNIOC» — HapoJ,
HaceleHue. DKOJOTMYECKYI0 MOMYISAIUI0, TAKUM 00pa3oM, MOXKHO OIpPEAEIUTh KaK HaceleHue
OJIHOTO BUJIA HA ONIPEIEICHHON TEPPUTOPHUH.

9. Munumym Tpu npumepa. Beero 3a Bompoc 3 6asia (1 ¢axrop -1 6am)
OtBer: K uuciy (aKTOPOB-YCJIOBHI OTHOCATCS TEMIIEpAaTypa, BIAXKHOCTh BO3/yXa, COJICHOCTh
BOJIbI M CKOPOCTH €€ TeueHusl, peakuus (pH) mouBeHHoro pacteopa

10. Yxaxwure cpemnooOpasyromue (YHKIHUN KHUBOTO BEIIECTBA M OXapaKTEpHU3YyHTE JTH0ObIE TPH W3
MEePEYUCIICHHBIX. 1 0aJlJ1 CTaBUTCS 32 BEPHOE HA3BAHHYI0 (PDYHKIHMIO M €€ XapaKTEePHCTHKY.
MaxkcumymMm 3 6aJ1J10B.

1. DHeprernueckas. CBsi3aHa C 3aracaHreM YHEPrUU B mpoliecce PoTocuHTE3a, Nepeaadei ee
IO TICTISIM ITUTAHUS, PACCCHBAHUEM.

2. T'a3oBas - CIOCOOHOCTH MU3MEHSATh H TIOJICP)KUBATH ONPEICICHHBIN Ta30BbIi COCTAB CPEIbI
oOurtaHus u atMocdepsl B 11es1oM. B yacTHOCTH, BKITIOUEHHE yriiepoia B Iporiecchl (GoToCHHTE3a, a
3aTeM B IIETH MTUTaHUS 0OYCIIOBIMBAJIO aKKYMYIISIIHIO €r0 B OMOT€HHOM BEIIECTBE (OpPraHUYECKUe
OCTaTKH, U3BECTHSKH W T. 1.) B pe3ynbrare 3TOr0 IUIO MOCTEIIEHHOS YMEHBIICHUE COICPKAHHS
YTIIepoJia ¥ ero COeMHEHNH, mpex e Bcero apyokucu (CO?) B atMocdepe ¢ IeCATKOB MPOIEHTOB
1o coBpemeHHBIX 0,03%. DTO ke OTHOCHTCS K HAKOIUICHHIO B aTrMocdepe KUCIopoja, CHHTE3Y
030HA U APYTUM IPOLECCaM.

3. OKuC/JIMTeIbHO-BOCCTAHOBUTEIbHASA. CBsi3aHa C WHTCHCH(HUKALUEH TMOJ BIHUSIHUEM
YKUBOTO BEILIECTBA MPOLIECCOB KaK OKHUCIEHUS, Oyaroapsi 000TalleHHI0 Cpeibl KUCIOPOIOM, TaK U
BOCCTaHOBJICHUS TMPEXKJE BCEro B TE€X Cly4asX, KOTJa MJET pa3joKEHUE OPraHUYECKHUX BEIECTB
npu AeUITUTE KUCIOPOIa.

4. KoHUEeHTpauMOHHAsi - CIOCOOHOCTh OPraHM3MOB KOHIIEHTPUPOBAaTH B CBOEM TeJje
paccesiHHbIE XMMHYECKHUE 3JIEMEHTbI, MOBbIIIasi UX COAEpKaHHE M0 CPABHEHUIO C OKpYKarollei
OpraHu3Mbl CPeJIO Ha HECKOJIbKO MOPSAKOB (110 MapraHily, HarmpuMmep, B Teje OTIENIbHBIX Opra-
HU3MOB - B MIULJIMOHBI pa3).

5. JlecTpykTUBHAs - pa3pylleHHE OPraHU3MaMU U MPOAYKTaMU HUX KU3HEICSTEIbHOCTU Kak
CaMHUX OCTaTKOB OPraHWYECKOTO BEIIECTBA, TaK M KOCHBIX BemecTB. OCHOBHOM MEXaHU3M 3TOI
(GyHKIMM CBA3aH C KPYroBOPOTOM BeliecTB. Hanbosnee cyliecTBEHHYIO POJb B 3TOM OTHOIICHHUU
BBITIOJIHSAIOT HU3IINE (POPMBI )KU3HU - TPUOBI, OaKTepuu (AeCTPYKTOPHI, pEAYLIEHTHI).

6. TpancnopTHas - MepeHOC BEIECTBA U PHEPTUU B pE3yNbTaTe aKTUBHON (POPMBI IBIKEHUS
opranu3MoB. YacTo Takoil MEpeHOC OCYIIECTBISETCS Ha KOJOCCAIbHBIE PACCTOSHUS, HApuMmep,
MIPU MUTPALHUSIX U KOUEBKaX KUBOTHBIX.

7. CpenoooOpasywmasi. Ota (yHKIus SBISETCS B 3HAYUTEIHLHOM Mepe HWHTErpaTUBHOMN
(pe3ynbTaT COBMECTHOTO NEHCTBUS Ipyrux (yHkOuii). B mupokoM MNOHUMaHHH PE3YyIbTaTOM
JTaHHOW (PYHKIMU SBIAETCS BCS MPUPOAHAs cpeda. B Oonee y3koM miiaHe cpenooOpasyromias
(YHKIIHS )KMBOTO BEIECTBA MPOSBIISIETCS, HAIPUMED, B 00pa30BaHUU MOYB.

8. Hapsimy ¢ KOHIIEHTpaIlMOHHOM (PYHKIIMEH dKUBOTO BEIIECTBA BBIACISIETCS MPOTUBOMOIOKHAS
eil mo pesynpTaTaMm - pacceuBawmasi. OHa mposBIseTcs uepe3 Tpoduueckyro (MUTATENbHYI) U
TPaHCTIIOPTHYIO JIEATENBHOCTh OpraHu3MoB. Hampumep, paccenBaHue BEIIECTBA MPHU BbIACICHUH
OpraHu3MamMHl OJKCKPEMEHTOB, THOEIM OpraHu3MOB TIpU PA3HOTO poJa TMEepPEeMEHICHUIX B
MPOCTPAHCTBE, CMEHE TOKpoBOB. JKenme3o TeMorioOWHa KpOBU pacCEUBAETCs, HAmpumep,
KPOBOCOCYIIIMMH HACEKOMBIMH H T. TI.

9. Baxna Taxxe uH(popmManuoHHasi GyHKIHS KUBOTO BEIIECTBA, BEIPAKAIOIIASICS B TOM, YTO
KUBBIC OPraHU3MbI I UX COOOIIECTBA HAKAILIIMBAIOT ONPEACTICHHYI0 HH(POPMAIUIO, 3aKPEILUISIOT e
B HACJIEJICTBEHHBIX CTPYKTYpaX M 3aTeM MepeqaroT MOCIEIYIOIIUM MOKOJEHUsM. DTO OJHO U3
MIPOSIBIICHUH aIalITAIlMOHHBIX MEXaHU3MOB.



11. Beero 3 6amna. OtBer: ['mno6uo3 — BeIHYXIeHHBIM TokoW (1 6ami). [lpu mmmrersHOM
npeObIBaHUH B COCTOSIHUU THIIOOMO3a BO3MOKHBI HEOIaronpusaTHbIE (PU3UOJIOTHUECKIE H3MEHEHUS
U Jaxe rudenb opraHuzMma (Hampumep, BbIMep3aHue pacteHuil). C OJHOHM CTOPOHBI, THIIOOHO3
BBITOJIEH, TaK KaK II03BOJIIET OpPraHuM3MaM OIIEpaTUBHO pearupoBaTh Ha YXYALIEHUE YCIOBUMN
cpenbl, HO ¢ apyroi — omaceH (1 0amia). Mopo3oCTOWKHE BHJIbI WICHHUCTOHOTHX MOTYT MpH
HACTYIUIEHHMM XOJIOZOB OBICTPO IMPEKpALaTh CBOKO JKU3HEAESITEIbHOCTh U BO30OHOBIATH €€ MpuU
YIYYIIEHUU YCJIOBUM JKW3HM. PacTeHus, TpOHyBIIMECS B pPOCT BECHOW, IPH IOBTOPHOM
MIOXO0JIOJJAHUM MOTYT BPEMEHHO INpeKpalath pocT U pazsurue (1 6awn).

12. Bcero 7 6amnoB. OTBeT:

1. Pa3BuTHe BTOPWYHOW CYKIIECCUH, B OTICIBHBIX MECTaX C HAPYIICHHEM JKOJIOTHYECKOTO
paBHoBecus (1 6am)

2. OGeanenue/Tpanchopmaliis MOYBEHHOTO OHMOIIEHO3a 3a CUET: a) CMBIBa TYMYCOBOTO CJI0s 0) €ro
«3aXOpOHEHHUE» UIOBBIMU OTJIOKEHHUSIMU B) THOETH a3po0O0B B adpoOHoi cpeze (1 6an)

3. CHWKEeHHE TUIOJOPOIMS TIOYB M KakK CIIEJICTBHE W3MEHEHHE BHJIOBOTO COCTaBa TPABSIHUCTBIX
pactenwuii (1 6awr)

4. IHTOKCHKAIHS TIOYB MMOJUTIOTAHTAMH, TSHKEIIBIMA METAJUTAMH U T.JI., KOTOPBIE IMOTIAAal0T B BOY C
0004YMH JOPOT, XPAaHWIHUII U KaK CJIEJICTBHE CHIDKEHHE OMOpa3HO0Opasus MOYBEHHOTO OHMOIIEH03a
(1 6ann)

5. Yrpo3a momajaHus MOJUTIOTAHTOB B TOJ3EMHBIC BOJBI M KaK CJICJCBHE CHI)KCHHE KadecTBa
mUTHEBOM BObI (1 0aJwT)

6. JlonmonHutensHOE 3arpsizHeHuE BoJA p.AMyp HedTenpoAyKTaMU OT BO3POCHIET0 KOJIWYECTBa
TIaB.CPEJCTB, KOTOPOE HCIOJB3YeTCs I 00eCIeYeHHs CBS3U C TOJTOINICHHBIMU HAaceJICHHBIMU
nyHkramu (1 0aswr)

7. Tlommep3anue (BbIMEp3aHWE) YacTH JpeBOCTOS 1 W 2 sApycoB 3UMON H3-3a HApYIICHUS
MeTaboIMYECKUX MPOIECCOB MOATOTOBKU K 3UMHEMY Iepuony. Kak cieacTBue Bo3pacTaHue T0JU
JETPUTHBIX MUIIEBBIX enen (1 0aswur).



