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

10 kaacc
[MakcuMaJibHOE KOJHYeCTBO 6a/10B - 34]

1. Bcero 3a 3amanue 1 0aJ.
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BcraBbTe nponymenHoe(bie) c10Bo(a)/1onoauute gppasy

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

3. OrBer: Amepukanckuii skonor Oaym oOpa3HO Ha3zBan MmectooOuTaHwe «agpecom» (1 6aswur)
opranusma (BHaa), a IKOJOTHIYECKYIO HUITY - ero «npodeccuein» (1 6an).

4. Otsert: IloBbllIeHHbIE KOHIIEHTPALMK >KMBOTO BellecTBa B Ouocdepe oObIYHO MPUYpPOUEHBI K
YCJIOBHUSIM TaK Ha3bIBaEMOTO «KpaeBoro 3¢ dexra» (1 6amr), unu 3xkoronos (1 6asw).

5. Bcero 3a Bonpoc 4 6aaia. OTBet:

(1 6am1) B 30He TYHAPBI TUMUTHPYIOMIUM (PAKTOPOM SBJISETCS KOJIMYECTBO TEIUIA, TAK KaK BJIArd
TaM JI0CTaTOYHO, a 00ECIEYEHHOCTh 3JIEMEHTAMU MUHEPAJILHOTO MUTAHUS TAKXKE 3aBUCUT OT TeIUIa:
4yeM Teruiee cyOcTpaThl, TeM aKTHBHEE HAET B HUX MPOLECC MUHEpaIU3alUU OpPraHUYeCcKOro
BEIIECTBA M MEHBIIE HAKAIIMBAETCS HEPA3JIOKUBIIUXCS OCTATKOB PACTCHHM.

(1 6aan) B 30He Taiirm JaUMUTHPYIOIUM (AKTOPOM SIBISETCS OOCCIEYEHHOCTHh IIOYB
MUTATeNIbHBIMU dyieMeHTaMH. [louBbl, dopmupyronmecss Ha KapOOHAaTHBIX MOPOAAX, KOTOPBIE
OoraTbl KaJlbLMEM U JIPYTMMH MUHEPAJbHBIMU 3J€MEHTAMHU, MO3BOJISIIOT (OPMUPOBATHCS OYEHB
MPOJIYKTUBHBIM coobmiecTBaM. OJHAaKO B YCIOBUAX Tairu, ocoOEHHO B IOKHOW €€ 4YacTH,
BO3paCTaeT POJIb YBIAKHEHHUS.

(1 6an) YBrnaxxHeHue SBISETCS JUMUTHPYIOIIHM (PAKTOPOM B JIECOCTENHON M CTENMHOW 30HAX,
TaK Kak IMOYBbI B 9TUX 30HaX (4epHO3eMbl) OOraThl MUTATENbHBIMU 31eMeHTaMUu. OCOOEHHO OCTPO
BIIUSIHUE 3TOTO (pakTopa MPOSBISETCS B TOAbl 3acyxu. [ledUIUT BIarm MOXET YCHUIMBATHCS
BIIUSIHUEM BBINACa, a B FO’)KHOM YaCTH CTEIHOM 30HBI — 3aCOJICHHUS TTOYBHI.

(1 6aan) B BoaHbIX 3KocHcTeMax s OOJBIIMHCTBA BXOJSMIIMX B MX COCTaB OpPraHU3MOB
JTUMUTHPYIOIIUMH (aKTOpaMu SIBISIOTCS COAepKaHue Kuciaopona u docdopa, a A pacTeHUH,
KpOMeE TOTO, — CBET.

Bri0epuTte oayH NPaBUIbHBINA OTBET M MUCHMEHHO 000CHYITE €ro:

6. Bcero 3a Bonpoc 2 6ana.

Ortser: b, BepHbIil.

Yem Oousblie pa3HOOOpa3ue BHUJOB: MPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, TeM OoJblie
BO3HUKAET OMOTHYECKHUX B3aUMOOTHOILIEHUIA MEXy HUMH, TeM JIMHHEE OyaAyT Tpoduueckue Henu
U pa3BeTBIIEHHEE IHUIIEBHIE CETH, KPYTOBOPOTHI BEIIECTB OYIET 3aMKHYTBIMH, CIIEI0BATEIbHO
sKocucTema Oyzer 6osiee ycToldunBa

7. Beero 3a Bonpoc 2 6asa.

Ortser. B, BepHbIil.

Jbx. Maxknuon pasfenua TUIBl CTpAaTeruil pacreHud Ha "kanutanuctoB" U "mposerapues'.
Pactenus -"kanuranucTel" TPAaTAT CBOM KalMTall HAa pa3BUTUE B3pPOCIBIX PACTEHUM ( Ha pa3BUTHE:



KOPHEBHIII, KITyOHE! U T.II.), T.K. 3MMYIOT OHH BO B3pOCJIOM cOCTOSiHMH. PacTenus - "mponerapun" -
9TO OJHOJIETHUE PACTEHUS U 3UMYIOT OHU B CEMEHAX.

8. Bcero 3a Bomnpoc 2 6ana.

Ortger: b, BepHbIil.

Opranuzanus OOIIT(ocobo oxpaHseMble HNPUPOJIHBIE TEPPUTOPUM) HAUOOJEEe pealbHbI MYTh
coxpaHeHHs: OMopa3zHOOOpa3us T.K. )KUBOTHBIC W PACTEHHs OyIyT pa3BHBATHCA B OJarONPHSTHBIX
IUTSL HUX YCIIOBUSIX, TAKKE HA HUX HE OyJeT BO3/IeCTBOBATh aHTPOTIOTEHHBIN (PaKTop.

9. Bcero 3a Bompoc 2 6aa.

OtBert: A, BepHO.

Cykueccuss 1O MOJENM HWHIMOMpPOBAHHME-IPM  WHICMOMpPOBAHHME  CYKIIECCHS HE  MOJXKET
pacnpoCTpaHATCs 1O CBOEro 3aBEpIICHMs, TaK KakK MOSBIISIOTCS BUJAbBI, CO3JAIOLIUE YCIOBHS
HETPUTOIHBIC ISl Pa3BUTHUS APYTUX BHJIOB

OTBeTbTE NUCHLMEHHO HA BOIIPOCHI:

10. Murumy™m Tpu ipuMepa. Beero 3a Borpoc 3 6asna (1 daxrop -1 6amr)
OtBeT: K yucily (QakTOPOB-YCIOBHM OTHOCATCS TEMIIEpaTypa, BIAKHOCTh BO3/yXa, COJIEHOCTb
BOJIbI I CKOPOCTH €€ TeueHusl, peakuus (pH) mouBeHHOTO pacTBopa

11. Vxkaxure cpenooOpasyroiiue (GyHKIMH KUBOTO BELIECTBA M OXapaKTEepU3yWTe JI0ObIE TPH U3
NepeyucieHHbiXx. 1 6a1 cTaBUTCH 32 BepHOE HA3BAHHYI0 (DYHKUMIO M ee XapaKTePHCTHUKY.
MakcumymMm 3 6aJ1710B.

1. DHeprernueckasi. CBsizaHa C 3aracaHueM SHEPruM B mpolecce GOTOCHHTE3a, Iepeaayeii ee
IO LIETISIM MMUTaHUS, PACCEBAHUEM.

2. I'a3o0Bas - crOCOOHOCTh U3MEHATDH M MOJICPKUBATEH OTNPECIICHHBIN Ta30BbIA COCTAB CPEIbI
obutanus u atMocepsl B 11eJIoM. B 4acTHOCTH, BKIIFOUEHHE YTIIepoia B MPOIeCChl OTOCHHTERA, a
3aTeM B LIETIH MUTAHUS 00YCIOBIMBAJIO AaKKYMYJISILIUIO €ro B OMOTEHHOM BeIllecTBe (OpraHuyYecKue
OCTaTKH, U3BECTHSAKHU U T. I.) B pe3ynbrare 3TOro Huio MOCTENEHHOE YMEHbIIEHUE COICpKaHHS
yIiepoja M ero coeMHeHui, npexe Bcero asyokucu (CO?) B atMocdepe ¢ JeCATKOB HPOLEHTOB
no coBpemeHHbIX 0,03%. DTo ke OTHOCHUTCS K HAKOIUICHHIO B aTMocdepe KHUCIOpoja, CUHTE3y
030HA U IPYTUM IPOLECCaM.

3. OKuC/JIMTeIbHO-BOCCTAHOBUTEIbHASA. CBsi3aHa C WHTCHCHU(HUKAUEH MOJ BIHUSIHUEM
YKUBOTO BEIIECTBA MPOILIECCOB KaK OKUCIIEHUs, O1aroaapsi 000raiieHuIo cpeibl KUCIOPOJIOM, TaK U
BOCCTaHOBJICHUS MPEXJE BCEr0 B T€X CIydasX, KOTJa MJET pa3joKEHUE OPraHMYECKHUX BEIECTB
pu 1eUIUTe KUCIOPOa.

4. KoHUeHTpauMOHHAsi - CIOCOOHOCTh OPraHU3MOB KOHIIGHTPHUPOBAaTH B CBOEM TeJje
paccesiHHbIE XMMHYECKHE DJIEMEHTHI, MOBBIIIAS MX COACpkKaHHE MO CPaBHEHHIO C OKpYKaromlen
OpraHu3Mbl CpeJO Ha HECKOJIbKO MOPSAKOB (IO MapraHily, HampuMmep, B Teje OTICNIbHBIX Opra-
HU3MOB - B MIULJTHOHBI pa3).

5. JlecTpykTUBHAs - pa3pylIeHHE OpPraHU3MaMU U MPOAYKTAMU UX KU3HEAESITETbHOCTU KaK
CaMHUX OCTaTKOB OPraHUYECKOIO BEIIECTBA, TaK U KOCHBIX BelleCTB. OCHOBHOW MEXaHU3M 3TOU
(GyHKIMH CBSA3aH C KPYrOBOPOTOM BeliecTB. Haubomnee cyliecTBEHHYIO POJb B 3TOM OTHOIICHHUU
BBITIONTHSIOT HU3IINE (POPMBI )KH3HU - TPUOBI, OaKTepuH (IeCTPYKTOPHI, pEAYIICHTHI).

6. TpancnopTHas - IepeHOC BEIIECTBA U PHEPTUU B pe3yNabTaTe aKTUBHON (POPMBI IBIKEHUS
opraHu3moB. HacTo Takod MEPEHOC OCYHIECTBISETCA Ha KOJOCCAJIbHBIE PACCTOSIHUS, HAIpUMED,
MIPU MUTPAIHSIX U KOYEBKaX KUBOTHBIX.

7. Cpenooopa3ywmas. Ota (yHKIuUs SBIseTcS B 3HAYUTEIHHOW Mepe HHTErpaTHBHOU
(pe3ynbTaT COBMECTHOTO NeHCTBUS NIpyrux (yHKOuWil). B mMUpokoM MOHUMaHHH PE3yIbTaTOM
TaHHOW (PYHKIIMU SBISETCS BCS MPUPOIHAs cpeda. B Oonee y3koMm miaHe cpenooOpasyroiias
(YHKIIHS )KMBOTO BEIIECTBA MPOSBIISIETCS, HAIIPUMED, B 00pa30BaHUU TIOYB.

8. Hapsimy ¢ KOHIIEHTpAIIMOHHOW (PYHKIIMEH dKUBOTO BEIIECTBA BBIACISIETCS MPOTUBOIONOKHAS
el mo pesynpTaraM - pacceuBaromasi. OHa MPOSBISETCA Yepe3 TPOPHUECKYIO (MMUTATEIbHYIO) U
TPAaHCIOPTHYIO JEATENbHOCTh OpraHu3MoB. Hampumep, paccerBaHHe BelleCTBA MPHU BbIACICHUU



OpraHu3MamMH SKCKPEMEHTOB, T'HOEIM OpraHu3MOB IIPH pPa3HOTO poJa MEpEeMEIICHUsIX B
MPOCTPAHCTBE, CMEHE TOKpPOBOB. JKene30 reMorioOMHa KpOBU pacCeMBAETCs, HaIpumep,
KpPOBOCOCYIIUMH HACEKOMBIMH U T. II.

9. Baxxna taxxe HHGpoOpManMoOHHasi GYHKIHS KHBOTO BEIIECTBA, BHIPAKAIOMIASCS B TOM, YTO
KHUBBIE OPraHU3MbI U UX COOOIIECTBA HAKATUIMBAIOT ONPEACICHHYIO HH(POPMALINIO, 3aKPEIUIAIOT €€
B HACJIEJICTBEHHBIX CTPYKTYpaxX M 3aTeM NEepearoT MOCIEIYIOIUM MOKOJEHUSM. DTO OJHO M3
MIPOSIBJICHUH a/laliTAllMOHHBIX MEXaHU3MOB.

12. Bcero 2 6ajaua 3a mosicHeHue u mpumep. OTBeT: cpenu oOuTaTenel Mopsi MHOTO
THIMIOTOHMYECKUX OPIraHW3MOB, HAIpPUMEP MOPCKHX pbIO, KOTOpPBHIE 3aTPayMBaIOT SHEPIHIO Ha
ylaepkanue B Tene BOJbl. OCOOYH0 3KOJOTMYECKYIO TPYIILYy COCTaBJISIOT IMPOXOJHBIE PBIOBL,
COBEpILIAIOIINE HEPECTOBBIE MUTPALIUU U3 MOPEHN B PEKHU (OCETPOBBIE, JIOCOCEBBIE, CENBAEBBIE) U U3
pek B Mopsd (HEKOTOpble OBIYKM, PEYHOM Yropp, TPONUYECKHE BUABI COMOB). OTH BUIbI
aJIalTUpPOBaHbl K IepernazaM COJEHOCTU BOJbl M IEpe]l MUTpPAlUsSMU HAKalIMBAalOT PE3EpBHbIE
BeIeCTBA (IJIaBHBIM 00pa30M KUp), KOTOpbIe HEOOXOAUMBI UM JUIsl IEPECTPOIKK MeTaboIu3Ma.

13. Bcero 3 6aana. OtBer: ['mmoOuo3 — BeIHYX)AEHHBIA TOoKoi (1 6amr). Ilpu mmmTensHOM
npeObIBAaHUH B COCTOSIHUU T'MIIO0MO03a BO3MOKHBI HEOJIaronpusTHbIE (PU3UOJOTHYECKIE N3MEHEHHS
U Jaxke rubenb opraHuzMa (Hampumep, BbIMep3aHue pacteHuit). C 0JHON CTOPOHBI, TMIOOHO3
BBITOJICH, TaK KaK IIO3BOJISET OpraHuM3MaM OIIEpaTUBHO pearupoBaTh Ha YXYALIEHUE YCIOBUN
cpenbl, HO ¢ napyroii — omaceH (1 6amia). Mopo30CTOWKHE BHJIBI WICHHUCTOHOTHX MOTYT TIPH
HACTYIUICHUH XOJIOZOB OBICTPO MpEeKpallaTh CBOKO JKU3HEAESITEIbHOCTh U BO30OHOBIATH €€ MpuU
YIYYIIEHUH YCJIOBUM JKW3HU. PacTeHus, TpoHyBIIMECS B pOCT BECHOW, NPH NOBTOPHOM
MOXO0JIOJIAaHUHU MOTYT BPEMEHHO MpEKpaIlaTh pocT 1 pazsurue (1 0aswur).

14. Bceero 7 6aanoB. OTBert:

1. Pa3BuTHEe BTOPUYHON CYKIECCHUH, B OTHEIBbHBIX MECTaX C HapYIIEHHEM HKOJIOTMYECKOTO
paBHoBecus (1 6aJwn)

2. O6eanenue/Tpanchopmarys MOYBEHHOTO OMOIICHO3a 3a CYET: a) CMbIBA TyMYCOBOTO CJIOs 0) ero
«3aXOpPOHEHHUE» MIIOBBIMU OTIIOKCHHUSIMH B) THOETH a3po0O0oB B adpoOHOoi cpeze (1 6an)

3. CHuKeHHe IUIOJOPOAMs MOYB M Kak CIIEJCTBHE M3MEHEHHE BHJIOBOIO COCTaBa TPaBSHUCTBIX
pactenui (1 6awn)

4. IHTOKCHKALIMA MTOYB MOJUTIOTAHTAMHU, TSKEJIBIMU METAJUIAMHU U T.JI., KOTOPbIE MOMAAal0T B BOY C
000YMH JOPOT, XPaHWIUII U KaK CIIEJICTBUE CHIDKEHUE OMOPa3HOOOpa3us MOYBEHHOTO OHOIEHO3a
(1 6ax10)

5. Yrpo3a momajaHusi MOJUTIOTAHTOB B TOJ3€MHBIE BOJIbl M KAaK CJIEACBHE CHIIKEHUE KauecTBa
muTheBOM BoAbI (1 0aJLT)

6. JlomonmHuTensHOE 3arpsizHeHuE BoA p.AMyp HedTenpoAyKTaMU OT BO3POCIIET0 KOJIWYECTBa
IUJIaB.CPECTB, KOTOPOE MCIOJB3yeTcs Uid 00ecreYeHUs CBS3U C MOJTOIJICHHBIMU HAaceICHHBIMU
nyHnkramu (1 6aJwr)

7. TlomMep3anue (BbIMEp3aHHME) 4YacTU JApPEBOCTOSA 1 M 2 sApycoB 3MMOM H3-3a HapyLICHUS
MeTab0JIMYECKHUX MPOIECCOB MOATOTOBKU K 3UMHEMY Imepuoy. Kak cieacTBue Bo3pacTaHue T0JU
JNETPUTHBIX NUIIEeBbIX Hene (1 0asmr).



