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TPEHWPOBOYHbLIN BAPUAHT Ne4
(coctaBneH LWaimyxameToBoint MassH AMUPOBHOW N3 peasibHbIX 3a4aHuii EI3)
Yactb 1
Omsemamu k 3adaHusim 1-21 si8/1tomcs nocsieoosamesibHocms yughp, YUC/10 Usu c/1080
(cnosocouyemaHue). Omsemsi 3anuwiume 8 roJiss 0msemos 8 mekcme pabomel, a 3amem
nepeHecume 8 B/TAHK OTBETOB Nel cripasa om HOMepos8 coomsemcmsyoujux 3adaHud,
Ha4uHasi ¢ nepsol K/1emouku, 6e3 npobesios, 3ansdmsix U opyaux 00rno/IHUMe/1bHbIX CUMBO/IOB.
Kaxobili cumsos nuwume 8 omoesibHOU K/1Iemoyke 8 COOmBemcmsuu ¢ npusedéHHbIMU B8 b/1aHKe
obpasyamu.

1. 2023 (O). PaccmoTpuTe Tabnuuy «brnonorus - KOMNAeKCHasa Hayka» 1 3anofiHuTe A4eriky, Bnicas
COOTBETCTBYHLUNIA TEPMUH

Hayka NnnocTpauuns HayKu
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OTBeT:

2. B akcnepumeHme uccsiedosame/ib naaHUpyem ¢ noMoWbro XUMUYECKUX pea2eHmos roodas/isimab
pocm nblbyesold mpybku y CcaMOOlMbIIAIWE20Ca UBEemKoB0o20 pacmeHus. Kak rnpu 3mom
U3MEeHUMCS KO/IU4ecmBs0 CO3peBLIUX CEMSIH U KO/IUYECMBO CceMsi3a4amkos y pacmeHusi?

Ana Kaxaoi BeIMUNHbI onpeaennTte COOTBETCTBYIOLWMIA XapaKkTep ee U3SMeHEeHUs:
1)yBennuntcsa

2) yMeHbLUNTCA

3) He N3MeHnTCA

3anwnte B Tabnuuy BblGpaHHble UMPbI ANA KaXAOW BenuuuHbl. Lindpbl B oTBETE MOryT
NMOBTOPATHLCSH

KonnyecTBo co3peBLUNX CeMsaH KonnyecTBo cemsA3ayaTkoB

OTBeT:

3. HelipoH Kposiuka codepxum 44 xpomocombl. CKO/IbKO aymocoM umeem HelpoH Kposiuka? B
omseme 3anuwume moJIbKO cCoOomBemcmsyrujee 4ucso.
OTBer:

4. CKo/IbKO BapuaHmos (beHomurios roJlydumcsi y MomomMKo8 Mnpu ou2ubpudHOM CcKpewjusaHuu
MOHO20MO3U20MHO20 [0 pPeyeccusHoMy U OU20MO3U20MHO20 M0 OOMUHAHMHbLIM asi/1e/IsiM
op2aHu3MoB rpu rnoJsIHoM doMUHUposaHuu? Omsem 3arnuwume 8 sUde 4uc/a.

OTBeT:
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5. KakuM HOMepPOM Ha cxeme 0603HayYeHO MUmMomu4yeckoe oesieHue?
OTBeT:

6. YcmaHosume coomsemcmsue Mexoy obbekmaMu U amarnamu  criepMamoz2eHesa,
0603Ha4YeHHbIMU yugpamu Ha cxeme Bble yugppamu 1,2,3: Kk kaxool nosuyuu, 0aHHol 8 nepsom
cmosibye, noobepume coomsemcmsyrWwyr Mo3uyuro U3 BmMmopo2o cmosbya.

OBBbEKTHI OTAIlbl CTMIEPMATOIEHE3A
A) cnepmartouuT NepBoro nopsaka 1)1
B) kneTka ¢ pa3BuTOli aKpOCOMOVA 2)2
B) kneTka, rotoBasi KO BTOPOMY MENOTUYECKOMY Ae/TIEHNI0 3)3

) KNeTka, cnocobHasi K ON0A40TBOPEHMIO
[l) rannonaHas kneTka ¢ AByXPOMaTUAHbIMWU XPOMOCOMaMM
E) avnnoungHas KneTka ¢ ABYXpoMaTuaHbIMM XPOMOCOMaMM

A 3 B r il E

7. Boibepume mpu s8epHbIX omsema u3 wecmu u 3anuwume 8 mabsiuyy yugpbl, Mod KOmopbIMu
OHU yKa3aHbl. Kakue u3 repequcsieHHbIX HUe Memodoos UCIOo/Ib3yom 8 2eHemuke Jyesioseka?

1) 6GroXMMUYECKNA

2) nonuniounansayms

3) myTareHes

4) uMTOreHeTnYecKui

5) reHeasnormyecknia

6) rMépnaonornyecKmnii

OTBer:

8. 2023(0). YcmaHoBume rocsiedoBame/ibHocmb cobbimuli npu penaukayuu AHK. 3anuwume 8
mab/iuyy coomsemcmayrouyro rnocsiedosamesibHocmb yugp.

1) cnHTE3 Lenu n3 Ae30KCUPUO0oHYK1eoTUA0B

2) npucoeanHeHne AHK-nonnmepassbl

3) npucoeguHeHne PHK-nonmvepasbl

4) cMHTe3 3aTpaBku (Npanmepa)

5) pa3pblB BOAOPOAHLIX CBA3en mexay uenamu JHK

OTBeT:
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9. Kakum HOMepPOM Ha pucyHKe 0603HaYeH opraHn3m, NPUBOAALLNIA K 3protTuamy?
OTBeT:

10. YcTaHOB/TE COOTBETCTBME MEXAY XapaKTepuCcTukamn n rpubéamu, 0603HaYeHHbIMN Ha PUCYHKe
Bblle uncpammn 1,2: K KaXXA0i no3vumm, aHHO B NepBOM CTo16Le, Nofa6epuTe COOTBETCTBYOLLYHO
NMO3nLUMIO U3 BTOPOro CcToN1bua

XAPAKTEPUCTUKIN rPUBbI
A) nmeeT nnofoBoe Tesno 1)1
B) uMeeT KOHKYPEHTHbIE OTHOLLEHWS C 6€/10i NeceHbio 2)2
B) oTHOCMKTCA K OAHOKNETOUYHbIM rprbam 3)3

M) cnocobeH K cnMpTOBOMY BPOXEHMIO
[1) pa3smHOXaeTcs NoYKoBaHNEM
E) cnocobeH nepexoanTb OT NapasnutnimMa K canpoTpodIHOCTH

A 3 B r i} E

11. Beibepume mpu BepHbIX omsema u3 wecmu u 3anuwume 8 mabsuyy yugpsl, Nod KOmMopbiMu
OHU yKa3aHbl. B cemsizad4amke U 20/10CEMSIHHbIX, U MOKPbIMOCEMSIHHbIX pacmeHul

1) hopmumpyeTcs BOCbMUAAEPHbIN 3ap0oablLLeBbIi MELIOK

2) B pe3y/sibTaTe Meio3a obpasyeTcsa meracropa

3) 06pasytoTcs NblbLeBbIE 3EpPHA

4) dhopmMmupyeTca Nnog

5) o6pasyeTcs XXEeHCKUn rameTouT

6) npoucxoguT onnof40TBOPEHME

OTBer:

12. YcmaHosume nocsiedosamesibHOCMb cucmemMamuy4ecKkux 2pyrni op2aHu3MoB, Ha4uHasi ¢ caMo2o
BbICOKO20 paHaa. 3anuwume 8 mabsiuyy coomsemcmsyruwyro rnocsaedosamesibHocms Yyugp.

1) be3Horne 3eMHOBO/AHbIE

2) N03BOHOYHbIE

3) 3eMHOBOAHbIE

4) Pbi6o3men

5) XopaoBbie

6) LieinnoHcknin ppibo3meit

Omsem:
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13. Kakol yugppol Ha pucyHKke 0603Ha4eHO KOMrakmHoe Bew,ecmso?
OTBeT:

14. YcmaHosume coomsemcmaue Mexxoy xapakmepucmukamu U Cmpykmypamu Kocmu B83p0C/1020
yesioseka, 0603Ha4YeHHbIMU Ha pPUCYHKe Bble yughpamu 1, 2: K kaxool nosuyuu, oaHHol 8 rnepsom
cmoJsibye, noobepume coomsemcmsyrwyro No3uyuro U3 Bmopoz2o cmosibya.

XAPAKTEPUCTUKUN CTPYKTYPbl KOCTU
A) obecneunBaeT cpacTaHue KOCTu Npu nepenome 1)1
B) obecneunBaeT poCT KOCTU B TONLLUHY 2)2

B) 3anonHAEeT rosioBKM A/IMHHbLIX KOCTEN
") NOKpbIBAET KOCTb

[) imeeT nopucTtoe cTpoeHve

E) cogepXuT KpacHbIi KOCTHbIN MO3r

A 3 B r i} E

15. Bbibepume mpu BepHbIX omsema U3 wecmu U 3anuwume yugpbl, Mod KOMOPbIMU OHU
yKasaHbl. Ymo xapakmepHo 0/151 xes1yoKka Yesioseka?

1) BbipaboTka hepmeHTa nencuHa

2) HaNn4me BOPCUHOK B C/IM3UCTON 060/104Ke

3) BblpaboTka hepmeHTa amuiasbl

4) Hann4yme rnagkux Mbllll, B CTEHKaX

5) npucyTcTBME MHOTOYMUCIEHHbIX XeNe3 B CIM3UCTON 060/104Ke

6) coefMHEHVEe NPOTOKOM C NOMAKEeNYA04YHON Xenes3ol

OTBer:

16. YcmaHosume rnoc/iedosamesibHOCMb MPOYECcCos, MPoucxoosiyux 8 Bbloe/iume/ibHol cucmeme
yesioBeka. 3anuwume coomsemcmsywyr nocsiedosamesibHOCMb yugp.

1) onopoXXHEHNE MOYEBOro Ny3bIps

2) ABVXXEHME MOUM N0 MOYETOUYHUKAM

3) unbTpaymsi KpoBK B Kancynax HethpoHoB

4) NoCTynsieHne B KPOBb BOAbI U IMTHOKO3bl U3 U3BUTLIX KaHa/1bLEB

5) noctynneHne Moym B NOYEUHYHO JIOXaHKY

6) NocTynaeHne MoYn B MOYEBOWA My3bIpb

OTBer:

17. Tlpodumalime mekcm. Bblbepume mpu npeodsIoKEHUs], B KOMOPbIX OaHbl OnucaHusi
KOHBep2eHyuU. 3anuwume yugpskl, oo KOMopbIMU OHU YKa3aHbl.

1)Maykoobpa3Hble M Hacekomble OCBOW/IM Ha3EeMHYK cpefy 06uTaHus U npuobpesniv cxofHble
ajanTauumn K XnsHu Ha cywe. (2) XXM3HEeHHbI UMK HaCeKOMbIX MHOrga BK4YaeT B cebs cTtagumto
BOAHOW JIMYMHKN, N NPU Nepexoae B HAa3eMHYK cpefy NPoOUCXoAUT 3ameHa opraHoB AbixaHus. (3)Y
B3POC/IbIX HACEKOMbIX M MHOIMMX MNaykoB (PopMUpyeTCs TpaxenHas cuctema AN1s MHTEHCUMBHOIO
ra3oobmeHa C BHellHel cpefoii. (4)Y naykoB M HaceKOMbIX BblAesieHne NPouCXoAuT NPy NOMOLLN
MasibNUrMeBbIX COCYA0B, KOTOPble MOABUAUCH B 3BOJIOLUUN MPU BbIXOAE XWMBOTHbIX Ha cyuwy. (5)
Hacekomble MCNOMb3yT Kpblibsa AN1A Noseta, B TO BPeEMA Kak naykoobpasHble K Mosety He
CnocobHbI. (6) ANns cTpouTenbCcTBa ceTein U NNeTeHnss KOKOHOB NCNONb3YIOT NayTMHHbIE 60POAaBKY -
BUON3MEHEHHbIE OPIOLLHbIE KOHEYHOCTU, KOTOPbIE Y HACEKOMbIX MOSIHOCTLIO peayLnpoBaHbl.
OTBeT:
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18. Bbibepume mpu BepHbIX omsema u3 wecmu u 3anuwume 8 mabsiuyy yughpsl, nod KomopbiMu
OHU yKa3aHbl. Yuc/ieHHoCmb KOHCYMeHmoB 1 rnopsioka o3epa yMeHblwaemcs u3-3a:

1) yMeHbLUEHUA KONMYecTBa napasuTu4ecknx YepBei

2) YMEHbLLUEHMA KOMMyecTBa LLyK

3) yMeHbLUEeHNA KonimyecTsa npoayLueHToB

4) rny6oKoro 3amep3aHusa osepa

5) cMnbHOro pocTa NPMOpPEXHON pacTUTENTbHOCTU

6) yBe/IMyeHus yncna XM H1KOB

OT1BeT:

19.2023(P). YcmaHosume coomsemcmasue Mexaoy npumMepamu U muramu 0p2aHoB: K Kaxoou
rnosuyuu, 0aHHoli 8 nepsoM cmosbye, Modbepume coomsemcmsywy Mo3uyur U3 BMopPo2o

cmosibya.

NMPMEPBI TWIMbl OPTAHOB
A) NNIaBHUKM KUTa N KapakaTuupl 1) romosornyHeble
B) »abpbl pbiObl 1 paka 2) aHa/10TMYHbIE

B) nepefHve KOHEYHOCTM fleTydel Mbiln 1 KpoTa
) KpbLNO CTPEKO3bI U NIETYYel MbiLLU
[1) KONUKM KakTyca 1 WnMbl po3bl

E) KonwLwunii poToBOI annapaT koMmapa W rpbi3yLimii TapakaHa
A B B r il E

20. 2023(P). T[lpoaHasnusupylme mabsuyy «3Hepeemuyeckuli OOBMeH ya/1eB0008 y amébbi».
3arnosiHume nycmeie s4Yelku mab/iuybl, Ucrno/sb3ys 371eMeHMbl, NPuBEOEHHbIE B8 criucke. /s
kaxool s4elku, 0603HavyeHHoU 6yksol, Bblbepume coomsemcmsyrowWul 3/1eMeHm U3
MpPeod/IOXKEHHO20 crucka:

dTtan MecTo npoTeKkaHusi peakuui KoHeuHbli1 (€) npoAaykT (bl)
MoaroToBUTENbHbIN MvweBapuTensHasa Bakyosb (B)
A M'manonnasma MNBK, AT® n HAQ-H
KncnopogHslii b AT®, CO2 n H20

Cnucok anemeHToB: 1) I/110KO3@; 2) aHAonasmarTndeckas cetb; 3) rnukonus; 4) 6enku; 5) annapar
Fronbmpxu; 6) mutoxoHapus; 7) AT® n HAA-H; 8) aspobHbIi.
OTBeT:

21. 2023(0). [lpoaHanusupylime epachuk cpeoHeli CKopocmu OBUXEHUSI Ma/lbKo8 Pbli6OK B
3asucumMocmu om ocseweHHocmu. Yepedyroujuecsi nepuoodbl 0CBEUWEHHOCMU U MEMHOMbI yKa3aHbl
Ha ocu abcyucc.

Cpeaxan ckopocTs, MMm/c
o

Bbibepume ymsepxOeHUs, KOomopble MOXHO COpMy/iupoBamb Ha OCHOBaHUU aHasu3a
rnpeocmas/ieHHbIX 0aHHbIX. 3anuwume 8 omseme yughpbl, MO0 KOMOPbLIMU yKal3aHbl BblOpaHHbIEe
ymaepxXO0eHUs.

1) Masibkn pbi6 HENOABWXKHbLI Ha CBETY

2) MNuTarwmeca Masibkamun pblI6OK XULLHMKA B OCHOBHOM aKTVBHbI AHEM

3) Masibku pbI6OK NPOABASAOT HAaMBbLICLLYH aKTUBHOCTb B TEMHOTE

4) C TeyeHMeM BPEMEHM pasHuMLa B CKOPOCTU ABWKEHUS MasIbKOB MeXAy AHEBHbIMUA M HOYHbLIMU
nepuogamu cokpawjaetcs

5) Uem sipye cBeT, TeM MeHee NOABWKHbI MasibKn PblIGOK
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OTBeT:

OTBeThbl N0 1 YacTU TPEHUPOBOYHOro BapuaHTa N4
Ne STanoH Baw Bann | Ne OTanoH Baw Bann | Ne | JtanoH Baw Bannbl
oTBeTa oTBeT oTBeTa oTBeT bl oTBeTa oTBeT
1 9 17
2 10 18
3 11 19
4 12 20
5 13 21
6 14 NTtoro no 1 yactu
7 15
8 16
YACTb 2

[AnAa 3anucn oTBeTOB Ha 3agaHus 3Tol Yactu (22-28) ncnonbayite B/IAHK OTBETOB Ne 2.
3anuwuTte cHavyana Homep 3agaHus (22, 23 u 1.4,.), a 3aTeM pasBEPHYTbIN OTBET Ha Hero.
OTBeTbI 3anncbiBaiiTe YETKO N pa3éopumnBo.

Mpo4yumaiime onucaHue akcrepumMeHma u sbirnosiHUmMe 3adaHus 22-23
JKcrepumMeHmamop, Ucro/ib3yss Memoobl 2eHHOU UH)XeHepuu, CKOHCMPYUupoBasl HECKO/IbKO
BapuaHmos /iu3oyuma, 3aMeHU8 HeEKomopble aMUHOKUC/IOmbI B8 3mMOoM be/ike Ha cepocodepxaujue.
B pe3ysnbmame Kosudyecmso oucy/ibghudHbix (S-S) csszeli B 6e/ike yBesiuvu/iocb. 3amem OH
uccsiedosasl HEKOmMopble  xapakmepucmuku  oJly4eHHbIX  sapuaHmos susoyuma  (A-F).

Pe3ynibmamsl akcriepumeHma rpedcmassieHbl 8 mabsiuye.

BapuaHT KoninuectBO AOMNONTHUTENBbHbIX TemMmnepatypa
nvsouuma S-S cBA3ew AeHartypauuu, °C
A 1 46,7
B 1 48,3
Cc 1 52,9
D 2 57,6
E 2 58,9
F 3 65,5

22. Kakyto Hy/neByl runortesy* cmor cgqopmy/simpoBaTb wuccrefoBartesib nepes MnoCTaHOBKOW
akcnepumeHTta? MNoyeMy Heo6xooumo, 4TO6 BapuaHTbl NN30UMMa He UMEeNU ApPYrux pasnnynin B
coCTaBe aMWHOKMC/IOT, KpOMe KOMu4yecTBa [OMNOSHUTESbHbIX S-S cBA3ein? O6bACHUTE, noyemy
pe3y/sibTarbl 3KCNepuMeHTa MOryT OblTb HeJOCTOBEPHbIMW, €CNIN U3BECTHO, YTO AN U3MeEpPEHUs
TemnepaTtypbl geHaTtypauun ans BapuaHToB sv3oumma A-C vcnonb3oBaiv oauH npubop, a ans
BapuaHToB D-F - apyroin? *Hysesas aunomesa — rnpuHUMaemMoe o yMO/14aHuo rpeoriosioxXeHue,
Umo He cyujecmsyem cBs13U Mexxdy 0ByMsi Hab/1io0aeMbIMU cOObIMUsIMU, (heHOMeHaMU.

23. OO6bACHUTE, noyeMy B MNOCMAEOYHLWUX 3SKCMEPUMMEHTaxX BapuaHT JimM3ouumMa € Tpems
[ONOMHUTE/IbHBIMU S-S CBA3AMU He NPOSABAAN Cneuuduyeckon grepMeHTaTUBHONW akTUBHOCTM,
M3HaYas/IbHO XapakTepHon A1a aToro 6enka. Kakve M3MeHeHUs B KOAMPYHOLWEM SIN30LUMM y4yacTKe
[IO/DKHbI  MPOU30MTKN, 4YTOObI B KNETKE CUHTEe3MpoBasiCA NOAWNEeNnTuh C AONOSHUTENbHbIMU  S-
S cBa3aMmn? OTBET NOACHUTE.

24. Kakoihi nyTb [OOCTMXKEHUs OGUOMOTMYECcKOro nporpecca,
oTOOpaxEHHbIN Ha cxeme A.H. CeBepuoBa, 0603HayeH undpoin 1?

B uém 0CO06EeHHOCTb [AaHHOro MyTW 3BOOLUM U C  KaKuMmu
obpasamu X13HM OpPraHM3MOB OH CBs3aH? YKaxuTe fpa npusHaka, |
KOTOpble CthopMUPOBa/IMCE B Pesy/ibTaTe 3TOro MyTh 3BoNoLMM Y B
NEHTOYHbIX YepBeil.
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25. MoyemMy Takme aHaTOMUYECKME OCOOEHHOCTU TPABAHUCTBIX PACTEHWUI, KaK ryctasi CeTb XWUMOK U
CU/IbHO pa3BuTas MexaHuyeckas TKaHb NO3BO/IAKT MM afanTupoBaThCA K 3acyLU/IMBbLIM YCNOBUAM?
OTBET NOSICHUTE.

26. B XX Beke maccoBo npumeHsanca nectuump OAOT 4na 3awuTbl ypoXasa OT  pas/IMyHbIX
BpeauTenet (HacekomblX, MOJUIOCKOB). OfaHMM U3  creacTBuid  npumeHenns AAT  cTtano
ncyesHoBeHne B LleHTpasibHON Poccun XULWHbIX NTUL cancaHoB. MPUUYNHOWN BbIMUPaHUA carncaHoB
ABWNOCb HeraTuBHoe Bo3gelicTeme OAT Ha KanbumeBblii 06MeH B opraHm3mMe ntuu. Kak ckasanocb
HapyLleHne 3Toro obmeHa Ha (hopMupoBaHue Ay, N pasBuThe IMOPUOHOB? loyeMy MpUMeHeHue
necTMungoB nNpueBeno K rméenn cancaHoB, €CNN TOKCUYHaA A1 6ecno3BOHOYHbIX KOHLUEHTpauus
OAT 6bina 6e3spegHa ana nruy?

27. Kakoil XpOMOCOMHbIi HAaGop XapakTepeH [N KNEeTOK Yellyld XXEHCKUX LIWLLIEK U MaKpocnopsbl
(>KeHcKoli crnopbl) enn? N3 Kaknx UCXOAHbIX KMETOK U B pe3ynbTaTe Kakoro AesieHusi obpasyoTcs
KNEeTKM LUWLLIKKA, U Makpocrnopa enn?

28. Y NTUL, reTeporaMeTHbIM NOJIOM SIBNSIETCS XEHCKUA nos. B nepBoM CKpeluvBaHuM Kypuupbl 6e3
rpebHsl, C YepHbIM OMEepeHNeM K neTyxa C rpebHem, nosiocaTbiM ONEepPeHNemM BCE NOTOMCTBO 6bl/10
eMHO06pa3HbIM MO MpPU3HAKaM HanMuus rpebHs U OKpPacku onepeHusi. Bo BTOPOM CKpeLMBaHum
Kypuubl C rpeGHeM, nosiocaTbiM OMEPEHMEM U NeTyxa 6e3 [Pe6Hsl, C 4YEepHbIM OnepeHnem
NolyYUSIUCb CaMKW C rpeBHEM, YepHbIM OMEepPeHNEM M camubl C rpebHeM, NosiocaTbiM ONepPeHNEM.
CocTaBbTe CXEeMbl CKpeLUVBaHWiA, onpeaenute (eHOTUMbl WM TEHOTUMblI POAUTENLCKUX OCOGEN,
MOTOMCTBA B [BYX CKPELIMBAHUSIX W NO/A B NEPBOM CKpelumBaHui. O6bACHWTE (DEeHOTUNUYEecKoe
pacLiensieHne BoO BTOPOM CKpeLLMBaHUN.
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