CTAPAS JINHUA 22

1. YdeHblif mpoBen SKCIEPUMEHT C LIMaHOOaKTepusiMU. s 3TOro oH crenan ABe >KUJKHE
UJICHTUYHBIE KYJIbTYPaJIbHBIE CPEBI, B COCTAB KOTOPBIX BXOAWIHN ITIFOKO3a, aMHUHOKHUCIIOTHI U
Apyrue HeoOXonuMble Ui >KU3HeNeATeNbHOCTH OakTepuil BemiecTBa. B kaxayio cpeay oH
MOMECTHJI OJIMHAKOBOE KOJMYECTBO I[MAaHOOAKTepUW W3 OAHOW MATEPUHCKOW KYJIBTYpHI.
Kynerypy B nepBoi cpelie OH IMOCTaBUII IO KPYIIIOCYTOYHOE OCBEUIEHNE. BTOPYIO KyIbTypy
OH TIOMECTWUJ B YCJIOBUS IOJHOTO OTCYTCTBHS cBeTa. O0e KyJabTypbl HAaXOAMJIUCH B
CTEPWJIbHBIX YCIOBHUSAX U C JOCTYNOM arMoc(EepHOro Bo3ayxa. 3aTeM B TEUEHHE HECKOJIbKUX
MECSIEB YUEHBIA M3MEpPsul OnoMaccy OakTepuil B IBYX KyilbTypax. Pe3ynbrarsl n3mepeHui
npuBeneHbl Ha rpaduke. Kakoill mapamerp 3amaércs 3KCIEpUMEHTATOpOM (HE3aBUCUMAs
nepeMeHHasi), a KakoM mapaMeTp MEHSEeTCs B 3aBUCUMOCTH OT HEro (3aBuUcHUMas
nepeMmenHas)? Ilouemy Ha cBeTy B KyJabType Ouomacca IHUAaHOOAKTEpHil BBINIE, YE€M B
temHoTe? [louemy naxe mocie KHUISIYEHUs pacTBOpa, Ouomacca LUaHOOAKTEpUil HavyHET
pactu?
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Onemenmul omeema:

1) He3aBucuMas (3a1aBaeMas SKCIIEPUMEHTATOPOM ) MEPEMEHHAsI — HATU4YUe (OTCYTCTBUE)
CBETa NP KyJbTUBUPOBAHUHM LIMAHOOAKTEPHUH (THI yCIOBHUI, B KOTOpbIe ObUIM MOMEIICHbI
[[MaHOOAKTepUn); 3aBUCHUMas (M3MEHSIONIAsCS B pe3yibTaTe JKCIepUMEHTa) — OuomMacca
nuaHoOakTeput (CKOpOCTh pocTa OuoMacchl IMAaHOOAKTEpUN; KOHIEHTpaAIUs
IIUaHOOAKTEPUid B pacTBOPE) (001(CHbL OblMb YKA3AHBL 00€ NepeMeHHbLe),

2) lnano6akrepuu crnocoObl POTOCUHTE3UPOBATH

3) IIpouiecc porocuHTE3a MTPOUCXOTUT TOJHKO HA CBETY, MOATOMY OMOMAacca pacTeT JIydlle
IIPY HAJIMYUU OCBEIICHUS

4) llnano6akrepuu cnocoOHbI 00Pa30BHIBATH CIIOPHI

5) Cnopsl y iMaHOOaKTepUil MOTYT CILYKUTh JJIsl IEPEKUBAHUS HEOJArONPUATHBIX yCIOBUN
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2. DKCIIEpUMEHTATOP PEIIMII U3YYUTh IMPOLIECC COKPALIEHUs CKEJIETHOW MbIIIIBI. /{15 3TOTO
OH COBEpILa] YIPAXXHEHUE C OHUM U TEM K€ BECOM C IIEPEPHIBOM MEXKY YIPAKHEHUSIMHU B
oaHy cexkyHay. KaxkapIil pa3 dKCIIEpUMEHTATOp 3alMCBIBAJI CHIIy COKPAIICHWS MBIl [IPU
OMOIIY JUHAMOMETpa. Pe3ynbrarel u3MepeHuid npuseneHbl Ha rpaduke. Kakoir mapamerp
3a/1a€Tcsl HKCIIEPUMEHTATOPOM (HE3aBHCHMas MEPEMEHHAsA), a KaKoil nmapameTp MEHsETCs B
3aBHCHMOCTHU OT HEro (3aBucumas nepemeHHas)? Kak MOXHO OOBSICHUTH AMHAMMKY CHJIBI
MBIILIEYHOTO COKpaunieHuss B 3kcnepumente? Kakue ¢(u3nMoIorudyeckue MNpoOLECcChl
OPOUCXOASAT NMPU MHOTOKPATHOM COKPAIIEHMHM MBIl 0€3 JUIMTEIBHOrO pacciabieHus?
IIpuBenute HE MEHEe IBYX IPOLIECCOB.
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Onemenmol omeema:

1) HesaBucumas (3anaBaeMasi SKCIEPUMEHTATOPOM) IEpPEMEHHAss — KOJUYECTBO
COKpalI€HU MBIl (CTENEeHh YTOMJICHHOCTH MBIIIIIbI); 3aBUCHMMAasl (M3MEHSIONMIAsca B
pe3yabTare SKCIEpUMEHTa) — CHUJla COKPAIICHHUS MBIIIIBI (Q0MXCHbL ObIMb YKA3aHbl 00e
nepemeHHuvle);

2) IIpoucxoauT mpoIecc YTOMIICHUS MBIIIIIBI

3) B MplIIIIie HakaruMBaeTCs: MOJIOUHAs KMCJIOTa (YMeHbIaeTcs konuecTBo ATD)

4) B MblIIIEe MCTOMIAETCS 3amac DIMKoreHa (yMEHBIAeTCs KOJIUYEeCTBO MHUOITIOOUHA,
CBSI3aHHOTO C KUCJIOPOJOM; UCTOMIAETCS IETIO KaIbIUs)

5) MoxeT NpOUCXOAUTHh HCTOIIEHHWE HEPBHBIX LEHTPOB, PETYIUPYIOUIUX MBIIIIY
(HapyiieHue BbIOpoca Helipomeanaropa)
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3. DKCHEpPUMEHTATOp PEUIMJI U3YyYHUTh paCIpeAesieHUuE ajijieledl B MOMYyJsIHUM IJI0J0BOM
mytiku (Drosophila melanogaster). Ins atoro on oroopain 20 ocobeit, 10 U3 KOTOpBIX OBLIN
reTEepPO3UTOTHBIMU TI0 KOHKPETHOMY TeHy, a Apyrue 10 JOMUHAHTHBIMU. 3aTeM B XOJIe
CKpeIlIMBaHUN pa3Mep mnomyisimuu BeIpoc 10 50 ocobeii. M3 Takod momynsiuu ObLIO
0TOOpaHO 5 CaMIIOB M CaMOK, KOTOPBIX MEPEHECIU B HOBYIO MPOOUPKY M Jlajdu CBOOOIHO
CKpEILMBAThCS, TTOKA pa3Mep MOMYJSIUU He cTaHeT paBHbIM 50 ocobeit. Takyro npouenypy
MOBTOPSUTM Ha mpoTshkeHuH S50 mokoneHud, mpudem otOupanu mnepBbie 10 ocobeid,
HE3aBHUCUMO OT UX TIEHOTUIIOB. [Ipm 3TOM B KaXJAOM IIOKOJICHHMM W3MEpSIIA YacTOTy
reTePO3UTOTHBIX 0CO0El (OTHOIIEHHWE TE€TEPO3UTOTHBIX O0CcO0el K 00IIeMy 4duciy ocoleid).
PesynbraThl SKcnepuMeHTa TpencTaBieHbl B TaOmuie. Kakoit mapamerp 3amaércs
HPKCIIEPUMEHTATOPOM (He3aBUCHUMas IEepeMEHHas), a KakoW mapaMeTp MeEHseTcs B
3aBUCHUMOCTH OT Hero (3aBucuMas rnepeMmenHas)? Kakoi 3BOJIIOIMOHHBIN MPOLIECC MPUBET K
Habmogaemomy pesynbraty? OtBer mnoscHuTe. Kak wu3MeHUIUCh OBl pe3yibTaThl
HKCIIEPUMEHTA, €CJIM Obl pazmep nomnyisauuu yeauuuiicsa 10 100 ocobeil, a B Kaxkayt0 HOBYIO
NOMyJSIUI0 oTOMpanock Obl o 40 ocobeit, BMecTo 57?

Homep nokosienust 1 5 10 15 20 25
I'erepo3urornocrn 0.5 047 042 033 0.26 0.21

Onemenmul omeema:
1) He3aBUcHUMas (3a7aBaeMasi SKCIIEPUMEHTATOPOM) MIEPEMEHHAS] — KOJIMYECTBO MOKOJICHUN
C MOMEHTa Hadajila 3KCIIepMMEHTa (BpeMs ¢ MOMEHTa Hayaja SKCIEPUMEHTA); 3aBUCUMAas

(M3MeHsIIoIAsICd B pe3ylibTaTe HKCIEPUMEHTAa) — YacTOTa TeTePO3UTOTHBIX 0co0el
(KOJTMYECTBO TE€TEPO3UTOTHBIX 0C00ei) (001iCcHbI OblMb YKA3AHbL 00€ NepeMeHHbLE);
2) dpeiid renos

3) OtoT mporiecc BeAeT K GUKCANH WX YIAUICHUIO aJUIeis U3 MOMYIISIUN

4) B xome ciayyaiiHOTO OTOOpa HEOOJIBIIIOrO0 KOJIMYECTBA OCOOCH B CIIEIyIIEM IOKOJICHUH
YMEHBIIIAJ0Ch KOJMYECTBO TETEPO3UTOTHBIX 0cCO00el (YMEHBIIAJIOCh TEHETHYECKOE
pazHooOpa3ue)

5) I'etepo3uroTHoCTh YObIBaIa ObI ME/IJICHHEE
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4. Y4eHbIl pemi U3y4uTh Mpouecc BbiAeneHus: y mbiieid (Mus musculs). Jns 3Toro oH
B3I JIB€ PABHBIE IPYMIIBI MBIIEH M MIOMECTHUII UX KIETKH. [IepByto rpyIimny MbIlIEH YUYCHBIN
KOpPMUJI OOBIYHBIM COalAHCHPOBAHHBIM KOPMOM, @ BTOPYIO TPYIIy — CHJIBHO COJIEHOU
nuuieil (con€HocTh MpeBblIaa HOpMY B 3 pasza). B oOoux rpymnmax OH H3MepsUl
KOJTMYECTBO BBIACIAEMON MOYH 32 JIeHb. Pe3ynbraTsl SKCIEepUMEHTa IPUBEICHBI B TAOIUIIE.
Kakoli mapamerp 3amaércs 3KCIEPUMEHTATOpPOM (HE3aBUCUMAas IMEpPEMEHHas), a Kakou
rmapamMeTp MEHSETCS B 3aBUCHUMOCTH OT Hero (3aBucumas mnepeMeHHas)? Ilouemy
KOJIMYECTBO MOYM MEXKIY Pa3IMYHbIMU TpynnaMu otiauyaerca? OTBET MOSICHUTE. 3a CUET
KaKuX (U3MOJIOTMYECKUX TPOLECCOB B OPraHU3ME MBIIIA KOJIUYECTBO MOYU MOMKET
YBEJIMYMBATHCS U yMeHbIIaThes? [IpuBeanTe He MeHee IBYyX TPUMEPOB.
I'pynna Hopmaabnoe nutanne CosiéHoe mUTaHUE
O0beM MouM (MJ1) 0.9 0.031

dnemenmsl omeema:

1) HezaBucumas (3aaBaeMas SKCIIEPUMEHTATOPOM ) IIEPEMEHHAS] — COJIEHOCTh MUILHU (THI
NUTaHUS MBIIIEH); 3aBUcUMas (M3MEHSIONIAsACS B pPe3yjibTare JKCIEpUMEHTa) — 00beM
BBIJICISIEMOM MOUYM 3a JIeHb (KOJIMYECTBO MOYHU 3a JEHb) (00adCHbI Obimb yKa3aHvl 0be
nepemenHble);

2) KonudecTBo cosieil BhIIICH B OpraHu3Me MbIIIeH, KOTOPBIX KOPMUIJIM COJIEHOMN THUIIEH

3) Ilpu yBenuWuYEeHUM KOJMUYECTBA COJEW YBEIUYMBAETCS OCMOTHYECKOE JaBIICHUE
JKUIKOCTEN OpraHu3ma

4) MeHbliie KUIKOCTH BBIJICISETCS BO BHEIIIHIOI CPEy, YTOObI YMEHBIIIUTDh KOHIIEHTPAIUIO
COJIEW B OpraHU3Me

5) VYBenuuuBaeTcs 3a CUET YBEIUYCHHUS KIyOOUKOBOW (GHMIbTparuu (YMEHBIICHHS
00paTHOTO BCACHIBAHUS BOJIbI)

6) YMeHbIIaeTCs 32 CUET YBEIMYECHHSI OOpPATHOTO BCAChIBaHUS (YMEHBILIEHUS KIIyOOYKOBOM
buIbTpaun)
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5. B skcmepumenTe u3ydaniu MeTabOIM3M aHa’dpOOHBIX TeTepoTPOHBIX OakTepuil poja
Clostridium. J1ns1 3TOro KyJnbTypbl OaKTepuid MOMENIAIN B )KUAKYIO cpelly ¢ GUKCUPOBAHHBIM
KOJIMYECTBOM IJIIOKO3bI. [lepByro MmpoOHMpKYy repMETHUYHO 3aKpbLIM MPOOKOHM M OTKavdasld
arMocdepHBIii BO3IyX, a OCTAJIbHBIE MOMECTUIM B YCJIOBHSIX C Pa3HOW KOHIIEHTpaIuen
kuciaopoga (mo wmacce). 3arem no mnpomectBuu 10 yacoB B mpoOUpKax MpPOBEIU
Ka4eCTBEHHYIO PEAKIUIO Ha IJIIOKO3Y (4eM MHTEHCUBHEE OKPACKA, TEM KOJIMYECTBO [IIFOKO3BI
BbIIIIE). Pe3ynbTarsl SKCIIEepUMEHTa MPUBEECHBI Ha CXeMaTUYHOM prcyHke. Kakoil mapamerp
3a/1aéTcsl HKCIIEPUMEHTATOPOM (HE3aBHCHMas MEePEMEHHas), a Kakoil mapameTp MEHseTcs B
3aBUCUMOCTH OT HeEro (3aBucumas nepemeHHas)? Kakoil OMOXMMHYECKUN Mpolecc,
OPOUCXOAAIINN B OaKTepUaJbHBIX KJIETKaX 00eCleunBaeT pa3Hyl0 MHTEHCUBHOCTh OKPACKU
B npoOupkax? Kak U3MeHUTCS OKpacka B MepBOil MpoOUpKe, eCclii B Havalie HIKCIIEpPUMEHTA €€
OTKPBITh U OCTaBUTh B KOHTAKTE C aTMOC(PEPHBIM BO31yXoM? OTBET MOSCHHUTE.

pbiTa Kucnopona Kucnopon Kucnopop Kucnopona
)OKOM 2% 5% 10% 20%

Onemenmul omeema:

1) He3aBucumas (3agaBaeMas SKCIIEPUMEHTATOPOM) TIepEMEHHAsi — KOJIMYECTBO KUCIOPOa
(KOHIIGHTpalMsl KHUCJIOpOAa; THUI YCIOBHUM, B KOTOpbIe OBLIM TOMEIICHBI OaKTepHUu);
3aBUCcHMasl (M3MEHSIONIAsICS B PE3yJbTaTe SKCIEPUMEHTA) — KOJUYECTBO (KOHIEHTpALIUS)
IJTIOKO3bI B pacTBOpe (MHTEHCHUBHOCTb OKPACKH COJEPKUMOIO MPOOUPKHU) (OondicHbl Obimb
VKa3auvl 0be nepemenubie);

2) I'muxomm3 (I{ukn Kpebca, OxucnurensHoe GochopunrpoBanue; KinetouHoe nprxanue)

3) Knoctpuauum sBAsSioTCS aHadpOOHBIMU OakTEepUsIMU W TMOTHOAIOT TMPU KOHTAKTE C
KHUCIIOPOIOM

4) Knoctpuauu pasnararotr IJIIOKO3y, B CJIEJICTBUE YETO OKpacka MPOOUPKU YMEHBIIIAETCS

5) Ilpu OTKpHITUM TNPOOMPKH KIOCTPUIAMU TMOTHOHYT M COJAEPKUMOE MPOOUPKHU SIPKO
OKpacuTcst
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HOBAA JINMHUA 23-24

Ilpouumaiime onucanue IKcnepumenma u 6vlnoaIHume 3a0anusn 23 u 24.

VY4eHsblil poBEN 3KCIEPUMEHT ¢ JOMOBBIMU MbIIaMu (Mus musculus). [{ns 35Toro oH KOpMHII
MbIIIEN B TeueHue 14 nHel nuieid, CoIEHOCTh KOTOPOW MpeBbIlaia HopMalbHyO Ha 2.5%. B
TEUEHHE BCEro Mnepuojia HaOMIOeHUs OH M3Mepsil Maccy Tena Mblei. [lonydeHHble naHHble

MpEeACTABIICHbI HA TpaduKe.

i~ KOM6WKOPM HOPMUPOBAHHBIN @ KOMBUKOPM Heor paHUUEHHbIN
3 p=  CBEXWUI HOPMUPOBAHHBI CBeXUit HeOor paHUYEeHHbIN
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[Hun

23. Kakast mepeMeHHast B 9TOM JIKCIEPUMEHTE OyJeT 3aBUCUMOMN (M3MEHSIONICHCs), a KaKkas —
He3aBUCUMOM (3amaBaemoil)? OObsCHUTE, KaK B JAHHOM JKCIIEPUMEHTE MOXXHO TOCTaBUTh

ompuyamenvubili kKonmponp™? C Kakoh 1eNbl0 HE0OX0IUMO TaKO KOHTPOJIb CTaBUTh?

(*OmpuuamenvHvlii  KOHMPOAL — 5MO0 OKCNEPUMEHMAIbHBIN KOHMPOTb, NPU KOMOPOM

usyuaemvlii 00beKm He no08ep2aemcst IKCNEPUMEHMATbHOM) 8030€UCBUI0).

Conep:kaHne BEPHOI0 0TBETA U YKA3AHUS 110 OLEHUBAHMUIO (J0ITyCKAIOTCS UHbIE
(hOpMyITHPOBKH OTBETA, HE MCKAKAFOIIIAE €T0 CMBICIIA)

ban
JIbI
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DIJIEMEHTBI OTBETA:

1) He3aBucuMas (3agaBaeMasi JIKCIIEPUMEHTATOPOM) IMEpEMEHHass — BpeMs,
IPOBEACHHOE B IKCIIEPUMEHTE (BpeMsi, B TEUEHHE KOTOPOIO MBIIIb KOPMHIIU COJIEHBIM
KOpMOM); 3aBHUCHMMAas (M3MEHSIOIIAsCS B 3aBUCUMOCTH OT 3aJlaHHO) — Macca

YKUBOTHOTO (Macca MbIIIEH) (0012cHbl Oblmb YKa3aHuwvl 0be nepemeHHble);

2) rpymiy MbIIed HeoOXOIUMO KOPMUTH OOBIYHBIM KOPMOM (TPYyMIbl MBIIIEH
HE00X0IMMO KOPMOM HOPMaJIbHOW COJIEHOCTH);

3) ocranbHbIE MNapameTphbl (KOJIMYECTBO KOPMAa, KOJIMYECTBO BOJbI) HEOOXOIUMO
OCTaBUThH 0€3 N3MCHEHU;

4) Takoil KOHTPOJIb MO3BOJSET YCTAHOBUTH JACHCTBUTEIBHO JIM Macca MbIIIEH 3aBUCUT
OT COJIEHOCTH MUIIKU (OT BPEMEHU MUTAHUS COJIEHOU MUIIIEH);

N

4) Takoll KOHTPOJb MO3BOJISIET MPOBEPUTH HACKOJIBKO M3MEHEHHS B Macce MbIeH
00ycJoBIIeHbI (DAKTOpAMU, HE CBSA3aHHBIMU C TUIIOM MMUTAHUSL.

3a dononnumenvHyo uHpOpMayuro, He UMEOULYI0 OMHOULEHUS

K 80NpOCY 3A0aHus, 6AIbl He HAYUCTAIOMCS, HO 34 HAuYUe 8 Hell OUUOOK CHUMAEmCcs
1 6ann

24. [lpennonoxure, MoyeMy yBeJIHMUMUBAaeTCs Macca Mbllel. Kak npu 3ToM u3MeHsieTcs 00bem
BBIJICTISIEMOM MOYM M KOHIICHTpAIMs Ba30MPECCUHA Y MbIIIIEH B SKCIEPUMEHTE (OTHOCUTEIBHO
MBIIIEHN, KOTOPBIX KOPMHIIM HOPMAJIbHBIM KOPpMOM)? OTBET MOSICHUTE.

Conep:kaHue BEPHOIro OTBeTA U YKA3aHUS 110 OLCHUBAHHUIO Banasl
(ommyckarotcs nHbIE (OPMYTUPOBKU OTBETA, HE UCKAXKAOIIUE €r0 CMbICTIA)

DneMEeHTHI OTBETA:

1) yBenuueHHE KOJIMYECTBA COJIEH NPUBOAUT K 3aJE€pPKKE BOIBI B
OpraHu3Me;

2) 00beM BBIAEIIIEMO MOYH YMEHBIIAETCS;

3) KOHLIEHTpalKs Ba30IIPECCUHA YBEINYUBACTCS;

4) Boma 3aJep>KUBaeTcsi B OpPraHU3ME 3a CYET MOBBIIMIEHHOTO
OCMOTHYECKOI'O JaBJIEHUS KPOBU (BOAA 3aJEP>KUBAECTCS B OpPraHHU3MeE
U3-32 MOBBILIEHHON COJIEHOCTHU KPOBH);

5) Ba3ompeccuH BBIAEISETCS Il YMEHbLIEHUSI OOPaTHOrO BCAChIBAHUS
BOJIBI B HE(DpOHAX.

3a oononnumenvuyro uHpopmayuio, He UMerWY0 OMHOULEHUS]

K 60OMpoOCy 3a0anus, OAnIbl He HAYUCAAIOMCS, HO 3a HAluyue 6 Hell
owubox cnumaemcs 1 6ann

OTBeT BKJTIOYAET B ceOsT BCE HA3BaHHBIC BHIIIC 3JICMEHTBI, HE COICPKUT 3
OHOJIOTHYECKUX OIITHOOK

OtBeT BKJIIOYAeT B ceOs YCTBIPC M3 HA3BAHHLIX BBIIIC 3JICMCHTOB, 2
KOTOPBIC HC COACPIKAT OMOJIOTHYECKUX OITHOOK

OTBeT BKJIIOYAET B c€0s1 TPU M3 HA3BAHHBIX BHIIIE DJIEMEHTOB, KOTOPHIE 1
HE coJiepKaT OMOJIOTHYECKHUX OITHOOK
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Bce uHbIe cuTyanuu, He COOTBETCTBYIONIUE MTPAaBUIaM BBICTABIICHUS 3,
2 u 1 6ayua

Maxcumanvhroiu Oann

Cadt 100ballnik.com - BAPHARTLI hopmaTa 0TI W EM




Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

VY4eHblil MPOBENT SKCIIEPUMEHT C JOMOBBIMU MbIiaMu (Mus musculus). J{ist T0ro oH KOPMHEIT
MbIIIEN B TeueHue 14 nHel nuien, COJIEHOCTh KOTOPOW MpeBbIlajga HopMalbHy0 Ha 2.5%. B
TEUEHUE BCEro Mepuojia HaOMIOEHUS OH M3MEPsUT Maccy Tenia Mbliiei. [lonmyyeHHbie TaHHbIE
MIpe/ICTaBIICHbI Ha rpaduKe.

i~ KOM6UKOPM HOPMUPOBAHHLIN - KOMBUKOPM Heor paHUUEHHbIN
40+ == CBeXMit HOPMUPOBAHHBINA CBeXXuil HeorpaHUYeHHbIN
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23. Kakyrwo uyresyro ecunomesy* cMmor chopMyaupoBaTh HCCIEAOBATENb MEpea MOCTaHOBKOM
skcnepuMenTa? OObSICHHUTE, ITOYEMY JJIs SKCIIEPUMEHTA UCIIOIh30BaIaCh IPYIIa MBIIIICH, a He
enuHUYIHAs 0coO0b? [louemMy pe3ynbraThl SKCIEPUMEHTA MOTYT OBITh HEIOCTOBEPHBIMH, €CIIH
M3BECTHO, YTO B COCTAB KOPMa B PA3HbIC THH BXOAWIM OTIIMYAIOIINAECS KOMIOHEHTHI?
(*Hynesasa cunomesza — npuHumaemoe no YMOTYAHUIO NPEONnOoNoNCEeHUe O MOM, UMO He
cyujecmayem ces3u mexcoy 08yMs Haba0aemMblMu coObIMUAMU, (PeHOMEHAMU).

Conep:kaHue BEPHOT0 OTBETAa H YKA3aHUSI 10 OLEHUBAHUIO (JonmycKaroTcs unble | BaJluibl
(OpMYIUPOBKHU OTBETA, HE UCKAXKAIOIIUE €r0 CMbICIIA)
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DNEeMEHTBI OTBETA:

1) HyneBasi TWmoTe3a — Macca XUBOTHOTO (Macca MblIIEH) HE 3aBUCUT OT
BPEMEHH, TPOBEJICHHOM B SKCIIEPUMEHTE (BPEMEHH, B TEUCHUE KOTOPOTO MBITIEH
KOPMUJIU COJIEHBIM KOPMOM );

2) Bec MblIIEH MOXKET 3aBUCETh OT BHyTpeHHUX (haktopos; NI

2) BeC Mbliel uMeeT COOCTBEHHYIO HOPMY PEaKIIHH;

3) MOBTOpEHUE PKCIIEPUMEHTA MO3BOIUT YBEIUUYUTh TIOCTOBEPHOCTh PE3YJIbTATa;
NJIn

3) NOBTOpEHHE HKCIEPUMEHTA HUCKIIYAET BIUSHUE HUHIUBUAYAIbHOU
M3MEHYMBOCTH Ha pesynbrar; NJIN

3) NOBTOPEHUE HKCIIEPUMEHTA MTO3BOJISIET YMEHBIIUTH MOTPEITHOCTh U3MEPEHNS,
4) pa3Hble KOMIOHEHTHI MMEIOT Pa3JIMYHYI0 KAJIOPUHUHOCTH (SHEPreTUYECKYIO
IIEHHOCTH);

5) KOpM COCTOSIIMN U3 pa3NUYHBIX KOMIIOHEHTOB OyneT oOecrneuyuBaTh
HEOJMHAKOBBIN IPUPOCT B BECE MBIIIEH, ITO3TOMY 3aBUCUMOCTh MEXKIY MAaCCOU
T€JIa U BPEMEHEM, IPOBEACHHOM B DKCIIEPUMEHTE HE YAACTCSA YCTaHOBUT.

Ecnu 6 omeeme 6 sa6HoM 6ude YKA3aHO YMO NOGMOPEHUE IKCNepUMeHma
n036074em UCKIIOUUMb AHOMANbHbIE De3)Ibmambl, CEA3aHHble C KOHKPEmHOU
0Cco0ObIO 8 IKCnepumenme, mo nyHkm 2 u 3 cuumams 6epHbIMU.

3a oononnumenvHyio uHhopmayuio, He UMEIOULYI0 OMHOULEHUS]

K 80npocy 3a0anus, OANIbl He HAYUCIAIOMCA, HO 34 Haluyue 8 Heli OuuboK
chumaemcs 1 6ann

OtBer BKIIOYaeT B ceOs BCEe HA3BaHHBIC BHINIC JJIEMEHTHI M HE CONCPIKHUT 3
OHOJIOTHYECKHUX OIIMOOK

OTtBer BKJIIOYACT B ceOs YETHIPE M3 HA3BaHHBIX BHIIIC DJIEMEHTOB, KOTOPBIC HE 2
coJiepxkaT OMOJIOTUUECKUX OIIMOOK

OtBer BKJIIOUAaEeT B ceOs TpM M3 HA3BAHHBIX BBINIEC 3JIEMEHTOB, KOTOPHIC HE 1
cofiepKaT OMOJIOTUUECKUX OIIMOOK,
NJIN BepHo yka3aH MEpPBBIM JJIEMEHT

Bce uHble cuTyaluu, HE COOTBETCTBYIOIIME IMpaBWiiaM BbICTaBiieHHsS 3, 2 u 1 0
Oaina

Maxcumanvuoiii 6ain 3

24. Ilpenmonoxure, Kak H3MEHSUIOCh apTepHalbHOE JaBJICHUE, KOHIICHTpAIUsi Ccojled u
KOJTMYECTBO TKAHEBOU JKMJIKOCTH y MbIIIEH ¢ Hayana skcriepuMenTa? OTBEThl OSICHUTE.

Coaep:xaHne BEPHOI0 OTBETA M YKA3AHUS M0 OLEHUBAHUIO (I0MyCKAOTCs MHble | BaJlIbl
(OpMyYITUPOBKHU OTBETA, HE UCKAXKAIOIIUE €r0 CMbICIIA)
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DJeMeHThI OTBETA!

1) aprepuanbHOE AaBIEHHUE MOBBICUIIOCH;

2) ynep>kaHue BOJIbl B OpraHu3Me IPUBOIUT K YBEJIIMYEHUIO 00beMa KPOBH;

NI

2) yBenuueHHass peaOcopOuus BOAbl B HEPPOHAX NPUBOJUT K YBEIUUCHHIO
o0bema KpoBH;

3) KOHLEHTpaLUs COJIeH TTOBBICUIIAC;

4) yBenuueHHas peaOcopOLMs BOABI B HEe(PpOHAX MPUBOAUT K YMEHBUICHUIO
KOJIMYECTBO BOJBI B MOYE;

5) KOnMUYeCcTBO TKAHEBOM YKMJIKOCTH YBEIMYUIIOC;

6) 4acTh yzepKaHHOU BOABI OCTAETCSA B TKAHEBOU JKUIKOCTH.

NJIN

6) Ipy yMEHBIIEHUH KOJINYECTBA MOYH BO3HUKAIOT OTEKH.

3a oononnumenvuyro uHpopmayuio, He UMerWYI0 OMHOULEHUS.

K 8Ompocy 3a0anus, OGIbl He HAYUCTAIOMCA, HO 34 HAludue 6 Heu OwUOOK
cHumaemcs 1 6ann

OtBeT BKIIOYACT B ce0s BCe Ha3BaHHBIC BBIIIE 3JIEMEHTHI, HE COJCPIKHUT
OHMOJIOTHUYECKHUX OIIUOOK

OTBeT BKIIIOUAET B CeOsl YEThIPE W3 HAa3BAHHBIX BHIIIC JJIEMEHTOB, KOTOPHIC HE
coziepKaT OMOJIOTHYECKHUX OITHOOK

OTtBeT BKIIOYaeT B ceOs /Ba W3 HA3BaHHBIX BHINIC 3JEMEHTOB, KOTOpPHIE HE
coliepaT OMOJIOTHYECKUX OITMOOK

Bce unble cuTyaluu, HE COOTBETCTBYIOIIME MpaBUjaM BbICTaBiieHus 3, 2 u 1
Oanna

MaxcumanvHoiii 6ain
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

VYyeHbIil TPOBEN SKCIIEPUMEHT C XJIAMHJIOMOHA0M. J[Jig 3TOro oH nmomenian KyJabTypy KJIETOK
XJIAMHJIOMOHAJT B PacTBOPBI C Pa3HON OCMOJISIPHOCTBIO U HU3MEPSUT BBIOPOC COKPATUTEIbHOU
BaKyOJI B MUHYTY. Pe3ynbTarsl SKCriepuMEHTa TIPEICTABIICHBI B TAOIHIIE.

OCcMOIISIPHOCTD 32 64 84 104 124 144
cpensl (MOcm)
Briopoc CB 26 16 13.8 11.7 9.3 3.5
(MKI1/MUH)

23. Kakast mepeMeHHast B 3TOM JIKCIEPUMEHTE OyJeT 3aBUCUMOMN (M3MEHSIIONICHCs), a KaKkas —
He3aBUCUMOM (3amaBaemoil)? OObsCHUTE, KaK B JAHHOM HKCIEPUMEHTE MOXXHO TOCTaBUTh
ompuyamenvubili Konmponp™? C Kakol 1eNbl0 HE0OX0IUMO TaKOH KOHTPOJIb CTaBUTH?
(*OmpuuamenvHvlii  KOHMPOAL — 5MO0 OKCNEPUMEHMAIbHBIN KOHMPOTb, NPU KOMOPOM
usyuaemvlii 00beKm He n008ep2aemcst IKCNEPUMEHMATbHOM) 8030€UCBUID).

Coaep:xanue BEpPHOro 0TBETA M YKA3AHUS 10 OLCHUBAHUIO (I0I1yCKAIOTCS bajuibl
WHBIE POPMYIHUPOBKHU OTBETA, HE NCKAXKAIOIIIE €r0 CMBICTIA)

DIIEMEHTHI OTBETA!

1) He3aBucumas (3agaBaemMas S3KCIEPUMEHTATOPOM) IMEpeMEHHas —
OCMOJIIPHOCTb CpElbl, B KOTOPYIO TOMEIIAJIUCh KJIETKH XJIAMHUJIOMOHAJ
(KOHIIEHTpaIs BEUIECTB B cpeie); 3aBucuMasi (M3MEHSIONIAsCs B 3aBUCUMOCTH
OT 33J]laHHOM) — BBIOPOC COKPATUTENIbHON BAKYOIU (001(CHbI ObIMb YKA3AHI
0be nepemenHvle);

2) KJIETKHU XJaMUJIOMOHAJ HeOOXOJMMO MOMEIAaTh B PACTBOPHI ¢ OOBIYHOM ISt
HUX OCMOJISIPHOCTHIO U U3MEPUTH BEIOPOC COKPATUTEILHON BaKyOJIH;

3) ocranpHble TapameTpbl (TeMmeparypy, KOJIMYECTBO KHCIOpOIa B BOJIE,
BpeMsI B SKCIIEPUMEHTE) HEOOX0IMMO OCTaBUTh 0€3 N3MEHEHUH;

4) Takoil KOHTPOJh TO3BOJISIET YCTAHOBUTH JACHCTBUTEIHHO I BBIOPOC
COKPATUTEIHHOMN BaKyoJIH 3aBUCUT OT OCMOJISIPHOCTHU CPEJIbI;

NJIn

4) TakoW KOHTPOJIb TMO3BOJISIET MPOBEPUTH HACKOJIBKO M3MEHEHHsI B BhIOpoOCe
COKpaTUTEIbHON BaKyoJdu OOyCIOBJIEHBl (AKTOpaMH, HE CBA3AHHBIMU C
OCMOJISIPHOCTBIO CPEJIBI.

3a oononHumenvHyro ungopmayuo, He UMeroUyI0 OMHOULEHUS]

K 80MpoOCy 3a0aHus, 0ALIbl He HAYUCTAIOMCA, HO 3a Haluyue 8 Heli OuuUOOK
cHumaemcs 1 6ann

OtBer BKIIIOUAaeT B ceOs BCE Ha3BaHHBIC BBINIC JJIEMEHTBHI U HE COICPIKHUT 3
OMOJIOTUYECKHUX OIIHOOK

OTtBer BKIIOYAaeT B ceOs TpU M3 HA3BAHHBIX BHINIE DJIEMEHTOB, KOTOPBIC HE 2
cofiepKaT OMOJIOTUUECKUX OIIMOOK

OtBer BKJIIOYAET B ceOs JBa M3 HA3BAHHBIX BBINIE JIEMEHTOB, KOTOpHIE HE 1
cofiepkaT OMOJIOTUYECKUX OIIHOOK,
NJIN BepHo yka3aH IEpBBIA JJIEMEHT
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Bce uHBIC cuTyaluu, He COOTBETCTBYIOIIME MpPaBHJIaM BhICTaBICHHS 3, 2 1 1 0
Oasuia

Maxcumanvhoiu Oann 3

24. B xako# cpene B HopMe oOuTaeT xymamuaomoHama? Ilpenmonoxkure moyemMy H3MEHSIETCS
BBIOPOC COKpaTuTeabHOW Bakyosau. llouemy y XjgamMuUJAOMOHAaJIbl B HOpPME HUMEKOTCS
COKpaTUTEIbHBIE BAKYOJIH, a Y MAJISIPUMHOTO MJIa3MOJUsl OHU OTCYTCTBYIOT? OTBETHI MOSICHUTE.

Conepxanne BEpHOTO OTBETA M YKA3aHUA M0 OLCHUBAHUIO (IOMyCKAIOTCS Banabi
MHbIE (HOPMYJIUPOBKH OTBETA, HE UCKAXKAIOIINE €r0 CMbICIIA)

DJIEMEHTHI OTBETA!

1) B mpecHoi1 Bozie (BO BIaXKHOM MOYBE, HA JIb/IAX);

2) npuY MOBBIIIEHUU OCMOJIIPHOCTH CPEIbl MEHbIIIE BOJBI MOMATAET K KIETKY
10 OCMOTHYECKOMY rpaaueHnty; NI

2) Opu TOBBIIIEHUU OCMOJSIPHOCTU CPEIIbl TOK BOJbI B LIUTOIUIA3My KIIETKHU
XJIAMUJOMOHA/Ibl YMEHBILIAETCS;

3) XJIaMHJIOMOHA/1a B HOpME OOUTAET B TMIIOOCMOTHYHOM cpene; NI

3) xJIaMHJIOMOHAa/la B HOPME OOUTAET B CpPe/ie, OCMOJISIPHOCTD (KOHIICHTPAIIHS
BEIIECTB) KOTOPOW HUXKE, YEM B LIUTOIUIA3ME XJIAMUIOMOHA/IbI;

4) coKkpaTUTEIbHbIE BAKYOIU YIAJSIOT U30BITOK BOJIbI, TOCTYHAIONIEH B KIETKY
10 OCMOTHUYECKOMY TPaJUEHTY;

5) MangapuiHbIi 1a3MOIMKA OOUTAET B KJIETKaX U TKAHSIX OpraHU3Ma YeJloBeKa
(MayApUiHOTO KOMapa);

6) KJIeTOYHasi U TKaHeBas Cpejla U300CMOTHYHA (COBMAAAET MO KOHLEHTPALUKU
BEIIECTB) C IUTOIIA3MOM KIJIETKH IJIa3MOIMSI.

3a dononnumenvHyio ungopmayuro, He UMErOULYI0 OMHOULEHUS]

K 80npocy 3a0anus, 6alilbl He HAYUCTAIOMCA, HO 34 Haauuue 6 Heli OuubOK
chumaemcs 1 6ann

OtBer BKIIOYAaeT B ceOsg BCe HA3BaHHBIC BHIMIEC DJIEMEHTHI, HE COACPKHUT 3
OHMOJIOTHYECKHUX OIIUOOK

OTBeT BKJIIOYACT B ce0sl YCTHIPE M3 HA3BAHHBIX BBIIIE 3JICMCHTOB, KOTOPHIC HE 2
coZiepkaT OMOJIOTUIECKUX OMIHOOK

OtBeT BKJIIOYAET B ceOs TPU M3 HA3BAHHBIX BHIIIE 3JIEMEHTOB, KOTOPHIC HE 1
coJiepKaT OMOJIOTHYECKHUX OITHOOK

Bce nHble cuTyanyu, HE COOTBETCTBYIOIIME ITPAaBWJIaM BBICTaBJICHUS 3, 2 U 1 0
Oasa

Maxcumanvroiu 6ain 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

VYyeHbIil TPOBEN SKCIIEPUMEHT C XJIAMHJIOMOHA0M. J[Jig 3TOro oH nmomenian KyJabTypy KJIETOK
XJIAMHJIOMOHAJT B PacTBOPBI C Pa3HON OCMOJISIPHOCTBIO U HU3MEPSUT BBIOPOC COKPATUTEIbHOU
BaKyOJI B MUHYTY. Pe3ynbTarsl SKCriepuMEHTa TIPEICTABIICHBI B TAOIHIIE.

OCcMOIISIPHOCTD 32 64 84 104 124 144
cpensl (MOcm)
Briopoc CB 26 16 13.8 11.7 9.3 3.5
(MKI1/MUH)

23. Kakyto uyresyro eunomesy* cmor chopMyaupoBaTh HCCIEIOBATENb MEpPe] MOCTaHOBKOM
skcriepuMenTa? OObsICHUTE, TOYEeMy HEOOXOIUMO, YTOOBI BO BCEX THIIAX PACTBOPOB HAXOMUJIICS
OIMH BHUJl XJAMHJIOMOHAJ, a HE HECKOJbKO pa3nuuyHbix BuaoB? [louemy pe3ynbrarhbl
AKCIIEPUMEHTAa MOTYT OBITh HEIOCTOBEPHBIMH, €CIIM W3BECTHO, YTO HU3MEPEHHsI C Pa3HBIMU
KOHIICHTPALUSIMH TIPOBOIUIIUCH B PA3IUIHOE BPEMsI CYTOK?

(*Hynesasa cunomeza — npuHumaemoe no YMOTYAHUIO NPEONONONCEHUe O MOM, YMO He
cyupecmayem Ces3u mexcoy 08yms HAba00aemMbiMu COOLIMUAMU, (PEHOMEHAMU).

Coaep:xaHue BEpHOro 0TBETA M YKA3aAHUS M0 OLEHUBAHUIO (I0ITyCKAIOTCS Banabl
UHbIe (HOPMYTUPOBKH OTBETA, HE UCKAKAIOIINE €r0 CMbICIA)

DJeMeHTHI OTBeTA:

1) HyneBas rumoTre3a — BBEIOPOC COKPATUTEIHHOW BaKyoJd HE 3aBUCUT OT
OCMOJISIPHOCTH CPEJIbI, B KOTOPYIO MOMENIAIHNCH KICTKU XJIAMUIOMOHA]T;

2) y pa3HBIX BHJIOB XJIAMHJIOMOHAJI HOPMAJIbHBIH BBIOPOC COKpATHTEIbHON
BaKOJIM MOXKET Pa3InvarhCs;

3) XmaMuUJIOMOHAAB SBISIOTCA aBTOTPO(DHBIMU OpraHU3MaMHu
(boTocuHTE3UPYIOT);

4) B 3aBUCUMOCTH OT Haluuus (OTCYTCTBHUSI) CBeTa MOTPEOHOCTH B BOJE B
KJIETKaX XJIAMUJIOMOHA]T OyIyT OTJINYaThCSI.

N

4) B THEBHOE BpEMsI CyTOK KJIeTKaM OyneT HeoOX0IUMO OoJIbIle BOABI, TAK KAK
OHa pacxoayercsi B mpoieccax (oTocuHTe3a (pacxomyercs B TIpoliecce
dbotonuza).

5) npu paznTUYHOM MOTPEOICHUU BOABI 3aBUCHMOCTH MEXIY OCMOJISIPHOCTBHIO
cpenbl (KOJIMYECTBOM BOJBI TOCTYIHUBIIEH B KIETKY IO OCMOTHYECKOMY
IpaiIM€HTy) U KOJIMYECTBOM BBIBEJICHHOM BOJABI 4YEpe3 COKpaTUTEIbHbIC
BaKyOJI HE YIacTCsl YCTAHOBUTb.

Ecnu 6 omeeme 6 s6HoM 6uOe YKA3AHO, YMO KOIUYECmB0 800bl, hompebisemoe
KJIemKamu XJ1aMUOOMOHAO0bl 3A8UCUM Om Npoyeccos gomocunmesa (om
npoyeccos ceemogol ¢asvl pomocunmesa), mo omeemvl 3 u 4 cuumams
GEPHBIMU.

3a dononnumenvHyo uHhopmayuro, He UMEOULYI0 OMHOULEHUS

K 80npocy 3a0aHus, 0anlbl He HAYUCTAIOMCA, HO 3d Haauyue 8 Heli OuuboK
cHumaemcs 1 6ann
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OTtBer BKJIIOUaeT B ceOs BCE HA3BAHHBIC BBINIC JJIEMCHTHI U HE COJICPIKHUT 3
OMOJIOTHYECKUX OITHMO0K

OtBer BKIIOYACT B ceOs TPW M3 HA3BAaHHBIX BBIIIEC AJIEMEHTOB, KOTOPHIE HE 2
cofiepKaT OMOJIOTUUECKUX OIIMOOK

OtBer BKJIIOYAET B ceOs JBa M3 HA3BAHHBIX BBIIIE 3JIEMEHTOB, KOTOpHIE HE 1
coziepKaT OMOJIOTHYECKUX OIIMOOK,
NJIN BepHo yka3aH NepBbIN 3JIEMEHT

Bce nHbIE cuTyannu, HE COOTBETCTBYIOIIME ITPAaBWJIaM BBICTaBJICHUS 3, 2 U 1 0
Oasna

Maxcumanvroiu 6ain 3

24. 3a cuet Kakux (HU3UOJIOTUYECKUX U3MEHEHUN MOXKET U3MEHSTHCSI BLIOPOC COKPATUTEIIHHBIX
BaKyoOJIell XJIaMHJIOMOHA/IbI? YKaxkuTe JBa u3MeHeHus. l[loueMmy y XimaMu1oMOHaJbl B HOpME
UMEIOTCSI COKPATUTEIbHBIE BAaKyOJlIH, a Yy TPHUIAHOCOMBI OHHU CJIab0 BBIPAKEHBI (MOTYT
OTCYTCTBOBaTh)? OTBET MOSICHUTE.

Conep:kaHue BEPHOIro 0TBeTA U YKA3aHUS 10 OLEHUBAHMIO (I0ITyCKaIOTCS basuibl
WHbIE (OPMYIUPOBKH OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

DeMEeHTHI OTBETA:

1) 3a cuer u3mMeHeHns 00beMa COKPATUTENIbHBIX BAKYOJIEH (32 CUET U3MEHEHUS
KOJTMYECTBA COKPATUTEIHLHBIX BaKyoJIeH);

2) 3a c4eT U3MEHEHHUS YaCTOThI COKPAILEHUS COKPATUTENIbHBIX BaKyoJIeH;

3) xnaMuI0MOHaZa B HOpME OOUTAET B Cpelie, OCMOISIPHOCTh (KOHIEHTPALIMS
BEIIECTB) KOTOPOW HUXKE, YEM B IUTOIUIA3ME XJIAMUIOMOHA/THI;

4) cokpaTtuTeIbHbIE BAKyOIN YAAISIOT U30BITOK BOJIbI, MOCTYIAIOIIECH B KIETKY
0 OCMOTHYECKOMY TPaJUCHTY;

5) TpumaHocoma oOWTaeT B KJIETKaX M TKaHAX OpraHU3Ma YeJIOBEKa
(HaCEeKOMBIX; MyXH IIe-11€; MOLETyHHBIX KIIOMmax);

6) KJIeTO4YHasi U TKaHEBas Cpejla M300CMOTHUYHA (COBIMAAET MO KOHIEHTPALINU
BEIIECTB) C IUTOIIA3MOMN KIIETKH TPUTIAHOCOMBI.

3a dononnumenvHyo uHgopmayuro, He UMErOULYI0 OMHOULEHUS

K eonpocy 3a0aHus, 0ANTbl He HAYUCTAIOMCA, HO 3a HAauyue 8 Heli ouuboK
cHumaemcs 1 6ann

OtBer BKJIIOYAaEeT B ceOs BCE Ha3BaHHBIC BBIIIC DJIEMEHTHI, HE COACPIKUT 3
OMOJIOTHYECKHUX OIIUOOK

OTtBeT BKIIIOYaeT B ce0sl YEThIPE M3 Ha3BAHHBIX BBHIIIE 3JIEMEHTOB, KOTOPHIE HE 2
coJiepKaT OMOJIOTHYECKHUX OITHOOK

OTBeT BKIIIOYACT B ceOS TPW W3 HA3BAHHBIX BBIIIE AJIEMEHTOB, KOTOPHIC HE 1
coJiepKaT OMOJIOTHYECKHUX OITHOOK

Bce nHble cuTyanuu, He COOTBETCTBYIOIIME MTPAaBWJIaM BBICTaBJICHUS 3, 2 U 1 0
Oaa

Maxcumanvuoil 6ann 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCIEPUMEHTATOP PELIWIl H3YYUTh SHEPreTUUYECKUE MPOLIECChl B XJIOPOIUIACTAX 3€JIEHOTO
ucTa. [{ns 3Toro oH MPUTrOTOBUII CYCIIEH3HIO XJIOPOIUIACTOB, KOTOPYIO TOOABUI B MPOOUPKU C
n30biTkoM AJID, ®y, HAJI®D+, MuHepanbHbIe COMM W BOAY. 3aTeM MPOOMPKH OCBEIIATUCH
pasHoe Bpems, Iociie Kotoporo B Hux pgoOapisum pactBop Jlrorons (KI/I2) B omuuHakoBoi
KOHLEHTpauuu. B pe3ynbTrare B NpoOMpKaxX NOSBIANACH CHHSS OKpacka pa3HOU
WHTEHCUBHOCTb. Pe3ynbTaThl SKCIIEpUMEHTA MPEACTABICHBI B TAOIUIIE

Bpewms 10 15 20 30 35 40
OCBEIIICHUS
(MUH)
NHTEeHCUBHOCTH 13 32 56 83 100 100
okpacku (%)

23. Kakast mepeMeHHast B 9TOM JIKCIEPUMEHTE OyJIeT 3aBUCUMOMN (M3MEHSIONICHCs), a KaKkas —
He3aBUCUMOM (3amaBaemoil)? OObsiCHUTE, KaK B JAHHOM JKCIIEPUMEHTE MOXXHO TOCTaBUTh
ompuyamenvubili Konmponp™? C Kakoh 1eNbl0 HE0OX0IUMO TaKOi KOHTPOJIb CTaBUTh?
(*OmpuuamenvHvlii  KOHMPOAL — 5MO0 OKCNEPUMEHMAIbHBIN KOHMPOTb, NPU KOMOPOM
usyuaemvlii 00beKm He no08ep2aemcst IKCNEPUMEHMATbHOM) 8030€UCBUIO).

Coaep:xaHue BEPHOIo 0TBETA M YKA3AHUS 10 OLEHUBAHUIO (I0I1yCKAIOTCS bajuibl
WHBIE POPMYIHUPOBKHU OTBETA, HE NCKAXKAIOIIIE €r0 CMBICTIA)

DIIEMEHTHI OTBETA!

1) He3aBucuMas (3amaBaeMasi SKCHEPUMEHTATOPOM) NEPEMEHHAsT — BpeMs
OCBEIIEHUSI CYCHEH3UM XJIOPOMJIACTOB (BpeMs OCBEIICHHUS pPacTBOpaA);
3aBUcUMas (M3MEHSIOMIASACS B 3aBUCHMOCTH OT 3aJJaHHOW) — WHTCHCHUBHOCTH
OKpackH (IIBET PacTBOPA) (001JICHbL OblMb YKA3AHbL 0Oe nepemerHbvle);

2) CyCHEH3UI0 XJIOPOIUIACTOB HEOOXOIMMO OCTABUTh 0€3 OCBEILICHNUS,

3) ocTayibHBIE MapaMeTphl (TEMIEpaTypy, KOJIUYECTBO T0OABICHHBIX BEIIECTB,
BpEMs B OKCIIEPUMEHTE) HE0OXOIMMO OCTaBUTh 0€3 N3MEHEHUH;

4) TakoW KOHTPOJb MO3BOJISET YCTAHOBUTH ACHCTBUTEIBHO JIM LIBET PacTBOpa
3aBUCHUT OT BPEMEHU OCBEIICHUS;

NJin

4) Takoil KOHTPOJb MO3BOJIIET MPOBEPUTH HACKOJIBKO M3MEHEHUS B I[BETE
pacTBOpa 00yCIIOBIEHBI (paKTOpaMu, HE CBI3AHHBIMUA C BPEMEHEM OCBEIIICHUS.
3a oononHumenvHyro ungopmayuo, He UMeroUyI0 OMHOULEHUS]

K 80MpoOCy 3a0aHus, 0ALIbl He HAYUCTAIOMCA, HO 3a Haluyue 8 Heli OuuUOOK
chumaemcs 1 6ann

OTtBer BKIIOUaeT B ceOs BCE HA3BAHHBIC BBINIC JIEMEHTHI U HE COICPIKHUT 3
OMOJIOTHYECKUX OIIMOOK

OTBeT BKIIOYAET B ceOS TpU M3 HA3BAHHBIX BBINIE DIIEMEHTOB, KOTOPHIE HE 2
coJiepkaT OMOJIOTUYECKUX OIMOOK
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OTtBer BKJIIOYAaeT B ceOsl JBa M3 Ha3BAaHHBIX BBIIIEC JIEMEHTOB, KOTOPbIE HE 1
cofiepkaT OMOJIOTUYECKUX OIIHOOK,
NJIN BepHo yka3aH IEpBBIA JJIEMEHT

Bce uHBIC cUTyaluu, He COOTBETCTBYIOIIME MpaBHJIaM BhICTaBICHHS 3, 2 1 1 0
Oasuia

Maxcumanvhoiu Oann 3

24. Tlpennonaoxure moyeMy I1BET pacTBOpA HE Oy/IeT MEHSTHCS, €ClIU I00aBUTh B COCTaB CMECH
yesoBeueckyro citoHy? Kak M3MeHSATCs pe3ysbTarhl SKCHEPUMEHTA, €CIU Mepe]l ero HayalioM
cycnen3uto HarpeBathb 10 90°C B Teuenue 10 MunyT? OTBET NOSICHUTE.

Coaep:kaHue BEpHOI0 0TBETAa H YKA3aHUS 10 OLEHUBAHUIO (JIOMYCKAIOTCS Banasl
HUHBIC (I)OpMyJII/IpOBKI/I OTBE€Ta, HC HCKaXXAaromue €ro CMBICJ'Ia)

DIEeMEHTBI OTBETA:

1) B cocTaB 4eloBEYECKOM CIIOHBI BXOAST (DEPMEHTHI, KOTOPbIE PaCHICIUISIOT
MO CaxXapH/ibl;

nim

1) B cocTaB uenoBeYECKOM CIIFOHBI BXOJIUT aMuIia3a, pacleIuIstonas Kpaxmann,
2) KpaxMmaJj OKpalumBaeTcs pacTBOpoM JIroronst B CUHUH 1IBET;

nim

2) coeIMHEHMs Kpaxmalia ¢ HOJIOM UMEIOT CUHIOI0 OKPACKY;

3) oKkpacKy HEBO3MOXKHO OyJeT HAOJIIO/IaTh;

4) nporiecchl POTOCHHTE3A MPOTEKAIOT ONaroaaps Oenkam-pepMeHTam;

nim

4) peakiuu pOTOCHUHTE3A KaTAIU3UPYIOTCS OEIKOBBIMU (DEpMEHTaMH;

5) OyneT mpoucXonuTh AeHaTyparus (epMeHTOB.

3a dononnumenvHyo uHgopmayuro, He UMEOULYI0 OMHOULEHUS]

K eonpocy 3a0anus, 0ANIbl He HAYUCTAIOMCA, HO 3a HAauyue 8 Heli ouuboK
cHumaemcs 1 6ann

OtBer BKJIIOYAaeT B ceOs BCE Ha3BaHHBIC BBIIIC 3JIEMEHTHI, HE COACPIKUT 3
OMOJIOTHYECKHUX OIIUOOK

OtBeT BKJIIOYAET B ceOs TPU M3 HA3BAHHBIX BHIIIE 3JIEMEHTOB, KOTOPHIC HE 2
coJiepKaT OMOJIOTHYECKHUX OITHOOK

OTBer BKIIOYACT B ce0sl Ba M3 HA3BAaHHBIX BHINIEC DIIEMEHTOB, KOTOPHIC HE 1
coJiepKaT OMOJIOTHYECKHUX OITHOOK

Bce nHble cuTyanyu, He COOTBETCTBYIOIIME MTPAaBWJIaM BBICTaBJICHUS 3, 2 U 1 0
Oata

Maxcumanvuoiil 6ann 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCIEPUMEHTATOP PELIWIl H3YYUTh SHEPreTUUYECKUE MPOLIECChl B XJIOPOIUIACTAX 3€JIEHOTO
ucTa. [{ns 3Toro oH MPUTrOTOBUII CYCIIEH3HIO XJIOPOIUIACTOB, KOTOPYIO TOOABUI B MPOOUPKU C
n30biTkoM AJID, ®y, HAJI®D+, MuHepanbHbIe COMM W BOAY. 3aTeM MPOOMPKH OCBEIIATUCH
pasHoe Bpems, Iociie Kotoporo B Hux pgoOapisum pactBop Jlrorons (KI/I2) B omuuHakoBoi
KOHLEHTpauuu. B pe3ynbTrare B NpoOMpKaxX NOSBIANACH CHHSS OKpacka pa3HOU
WHTEHCUBHOCTb. Pe3ynbTaThl SKCIIEpUMEHTA MPEACTABICHBI B TAOIUIIE

Bpewms 10 15 20 30 35 40
OCBEIIICHUS
(MUH)
NHTEeHCUBHOCTH 13 32 56 83 100 100
okpacku (%)

23. Kakyto uyresyro eunomesy* cmor chopMyaupoBaTh HCCIEIOBATENb MEpe] MOCTaHOBKOM
skcriepuMmenTa? OObsicHUTE, MOYeMy HE00X0IMMO, YToObI B pacTBop Obutn AoOaBieHbl A/lD u
@y? [louemy pe3ynbTaThl 3KCIIEPUMEHTa MOTYT OBITh HEIOCTOBEPHBIMU, €CJIM MU3BECTHO, YTO
U3MEpEHUs MTPOBOAMINCH MPU Pa3HOM TEMIIEPAType B MOMEIICHUH?

(*Hynesaa zunome3a — npuxHumaemoe no YMONYAHUIO NPEONON0NHCEeHUe O MOM, UYMO He
cyujecmayem ces3u mMexicoy 08yMs HabI0aemMblMu coObIMUIMU, (PeHOMEHAMU).

Copaep:kaHue BEpHOI0 0TBETa H YKA3aHUS 10 OLEHUBAHUIO (JIOMYCKAIOTCS Banasl
HUHBIC (I)OpMyJII/IpOBKI/I OTBE€Ta, HC HCKaXXAaroImue €ro CMBICJ'Ia)

DONeMEeHTBI OTBETA:

1) HyneBasi runoTe3a — UHTEHCUBHOCTb OKPACKH (I[BET pacTBOpa) HE 3aBUCHUT OT
BPEMEHU OCBEIICHUS CYCIICH3UU XJIOPOILJIaCTOB;

2) AI® u @y B mpomecce (orocurTe3a (cBeToBoi (a3bl (HOTOCHHTE3A)
obpazyroT AT®;

3) AT® ucnoawiyetcs B npouecce (oTocuHTe3a (TEMHOBOU (pa3bl PoTOCHHTE3A)
JUTst 0Opa3oBaHUs Kpaxmana,

4) npornecchl POTOCUHTE3A MPOTEKAIOT Oarogaps o6enkam-hepMeHTam;

NJin

4) peakuuu (OTOCHHTE3A KATAIU3UPYIOTCS OCITKOBBIMU (DepMEHTAMU;

5) y (epMeHTOB uMeeTCs TeMIEpaTypHbId ONTUMYM, OT KOTOPOIO 3aBHCHUT
CKOPOCTh PEaKIINU;

6) u3-3a pPa3NMYHON CKOPOCTH peakiuid (HOTOCHMHTE3a 3aBUCUMOCTH MEKIY
OKpacKOW pacTBOpa U BpPEMEHEM, MPOBEACHHOM B JKCIEPUMEHTE HE YHacTCs
YCTaHOBUT.

3a oononHumenvHyro ungopmayuo, He UMerUyI0 OMHOULEHUS]

K 80Mpocy 3a0aHus, Oaiibl He HAYUCIAIOMCA, HO 3d HAludue 6 Hell OuuboK
cHumaemcs 1 o6ann

OtBer BKIIOYACT B ce0S BCE Ha3BaHHBIC BBIIIC JJICEMCHTBI U HE COJCPIKHT 3
OMOJIOTUYECKUX OIITMO0K
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OTBeT BKJIIOUAET B ceOs TpPH W3 HA3BaHHBIX BBIIIE JJIEMEHTOB, KOTOPHIE HE 2
cofiepKaT OMOJIOTUUECKUX OIHOOK

OtBer BKJIFOUaeT B ceOs JIBa M3 HA3BAaHHBIX BBINIC 3JIEMEHTOB, KOTOpPHIC HE 1
cofiepkaT OMOJIOTUYECKUX OIIMOOK,
NJIN BepHo yka3aH MEpPBbIM JJIEMEHT

Bce uHble cuTyanuu, HE COOTBETCTBYIOUIME MpaBUiiaM BbIcTaBieHus 3, 2 u 1 0
Oaina

MaxcumanvHoi 6ain 3

24. llpenmonioxkuTe TMOYEMY HM3MEHAETCS LBET pacTBopa. Kak u3MeHSTCS pe3yiabTarhbl
AKCIIEPUMEHTA, €CIIU MePe]] €ro HayajaoM U3 TEPMETHYHON MPOOUPKHU YIATUTh BECh YITICKUCIIBINA
ra3? OTBET MOSACHUTE.

Conep:kaHue BEPHOIro 0TBeTA U YKA3aHUS 10 OLEHUBAHMIO (IOITyCKAIOTCS basuibl
WHbIE (OPMYIUPOBKH OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

DJeMEeHTHI OTBETA:

1) B mpouecce ¢oTocuHTe3a oOpa3yeTcss KpaxMaa (aCCUMMISIIUOHHBIN
Kpaxman);

2) KpaxMmaJ OKpalluBaeTcst pacTBoOpoM JIrorosst B CHHUI 1IBET;

nim

2) cOeIMHEHMS KpaxMalia ¢ HOI0M UMEIOT CUHIOIO OKPACKY;

3) oKpacKy HEBO3MOKHO OyJIeT HAOIIOIaTh;

4) yIIeKUCIbIi ra3 UCIOoNb3yeTCs B TEMHOBOM (hase PoToCHHTE3a B KaueCcTBE
UCTOYHUKA yTIIEPO/Ia;

nim

4) kpaxman ¢popMupyercs U3 (GUKCHPOBAHHOTO YIVIEKHCIIOTO rasa.

3a oononHumenvHyro uHGopmayuio, He UMerUWY0 OMHOULEHUS]

K 6onpocy 3a0aHus, 0aNIbl He HAYUCTAIOMCA, HO 3a Haluyue 8 Heli OuuUboK
cHumaemcs 1 6ann

OtBer BKIIOUYaeT B ceOs BCE Ha3BaHHBIC BBINIC DJIEMEHTBI, HE COICPIKUT 3
OHOJIOTHYECKUX OIITHO0K

OTBeT BKIIOYACT B ceOS TPW W3 HA3BAHHBIX BHIIIE AJIEMEHTOB, KOTOPHIC HE 2
cojiepKaT OMOJIOTHYECKHUX OITHOOK

OTtBeT BKJIIOYaeT B ce0s JBa M3 HA3BAHHBIX BBIIIC JJIEMEHTOB, KOTOPBIC HE 1
coZiepKaT OMOJIOTUIECKUX OMIHOOK

Bce unble cuTyanuu, He COOTBETCTBYIOIINE MpaBUJIaM BbICTaBieHUS 3, 2 u 1 0
Oanna

Maxcumanvuviii 6ain 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

23. DKCIIEpUMEHTATOP PEIIMI U3YYUTh KYJIBTYPY CHHE-3€JICHBIX BOAOpOCHel pona Anabaena.
JIJIst 5TOTO B TePMETHYHBIC MPOOUPKU C MUTATEIBHOW Cpelod OH 00aBISUT (DUKCUPOBAHHOE
OTIPENICIICHHOE KOJIMYECTBO KJIETOK Anabaena W TOCIE 3aKauyuBall Tyda OIPEACICHHOE
KOJIMYECTBO aTMOC(HEpHOTO0 BO3ayXa. 3aTeM MPOOMPKH OCBEHIAIUCh PAa3HOE BPEMs, IOCIE
KOTOPOTO M3MEpsIIach KOHIICHTPAIHS KHUCIopoaa. Pe3ynbTaTsl SKCIIepuMEHTa TIPEICTaBICHBI B
TadIuIe

Bpewms 10 15 20 30 35 40
OCBEIICHUS
(MUH)
KonueHrtpanus 21 21.05 21.3 22.04 23.1 23.8
kuciopona (%)

24. Kakasi mepeMeHHass B 3TOM JIKCIEPUMEHTE OyJeT 3aBUCUMOM (M3MEHSIONICHCs), a KaKkas —
He3aBUCUMOM (3amaBaemoil)? OObsiCHUTE, KaK B JAHHOM JKCIIEPUMEHTE MOXXHO TOCTaBUTh
ompuyamenvubili Konmponp™? C Kakoh 1eNbl0 HE0OX0IUMO TaKOi KOHTPOJIb CTaBUTh?
(*OmpuuamenvHvlii  KOHMPOAL — 5MO0 OKCNEPUMEHMAIbHBIN KOHMPOTb, NPU KOMOPOM
usyuaemvlii 00beKm He no08ep2aemcst IKCNEPUMEHMATbHOM) 8030€UCBUIO).

Conep:kaHue BEPHOIro 0TBeTA U YKA3aHUS 10 OLEHUBAHMIO (10MycKaloTcs MHble | Bajliibl
(GOpMYITHPOBKH OTBETA, HE HCKAKAIOIIUE €TO CMBICIIA)

DJIEMEHTHI OTBETA:

1) He3aBucumas (3agaBaemMasl SKCIEPUMEHTATOPOM) MEPEMEHHAas — BpeMs
OCBCIICHUS MNPOOUPOK (BpeMs OCBEIIEHHUS pacTBOpa); 3aBUCUMAs
(M3MEHSIOMIAsICS. B 3aBUCMMOCTH OT 3aJJaHHOW) — KOHLEHTpAILMS KUCIOpoJa B
MIPOOHPKE (00IHCHBL OLIMB YKA3ZAHBL 0Oe nepemenHble);

2) mpoOUPKYy C CHHE-3€JICHBIMH BOJOPOCISIMH HEOOXOAUMO OCTaBHUThH 0e3
OCBEILICHHUS;

3) ocranpHBIE MapaMeTphbl (TeMIepaTypy, KOJWYECTBO JOO0ABICHHBIX KIIETOK,
BpeMsl B DKCIIEPUMEHTE) HEOOXOAMMO OCTaBUTh 0€3 N3MEHEHU;

4) Takoll KOHTPOJb TO3BOJSIET YCTAHOBUThH JCHCTBUTENHHO JIM KOHILICHTpPAIUS
KHCJIOPOJIa 3aBUCUT OT BPEMEHHU OCBEIICHUS;

NJIN

4) Takol KOHTPOJIb TTO3BOJISIET MIPOBEPUTH HACKOIBKO U3MEHEHUS B KOHIICHTpaIun
KHCJIOpOJIa 00YCIOBICHBI (paKTOpaMu, HE CBSI3aHHBIMH C BPEMEHEM OCBEIICHUS.
3a oononnumenvHyo uHgopmayuio, He UMeruyr0 OMHOUEHUS.

K 80MpOCY 3a0anus, OANIbl He HAYUCIAIOMCA, HO 3a HAIuuue 8 Hell Ouubox
cHumaemcs 1 6ann

OtBer BKIIOYAaEeT B ceOS BCE HA3BAaHHBIC BBINIC IJIEMEHTHI U HE COACPKHUT 3
OHOJIOTHYECKUX OIIUO0K

OTBer BKJIIOYACT B CeOSI TPU W3 HA3BaHHBIX BBINIC 3JIEMEHTOB, KOTOPBIC HE 2
coJiepKaT OMOJIOTUYECKUX OIHOOK
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OtBer BKJIIOYaeT B ce0s JBa M3 HA3BAHHBIX BBIIIE 3JIEMEHTOB, KOTOPbIE HE 1
cofiepkaT OMOJIOTUYECKUX OIIHOOK,
NJIN BepHo yka3aH IEpBBIA JJIEMEHT

Bce wHBIC cuTyanuu, HE COOTBETCTBYIOIIUE IpaBWjIaM BbICTaBieHUs 3, 2 U 1 0
Oasuia

Maxcumanvhoiu Oann 3

24. TIpenroyokuTe, Kak B SKCIIEPUMEHTE OyIyT M3MEHATHCSA KOJUYECTBA a30Ta U YIIICKUCIIOTO
rasa B mpooupke? Bo3MokHO 1 17151 00JIee TOUHOTO SKCTICPUMEHTA BBIICIUTh XJIOPOILIACTHI U3
CHHE-3€eJICHBIX Bojiopociei pona Anabaena? OTBET MOSCHUTE.

Conep:kaHue BEPHOIo 0TBETA U YKA3aHUS M0 OLEHUBAHMIO (nonyckarorcs uubie | Basibl
(hOpMYyTHPOBKH OTBETA, HE MCKAKAFOIIINE €TI0 CMBICIIA)

DJIEMEHTHI OTBETA!

1) komu4yecTBO a30Ta Oy/eT YMEHBIIAThCS;

2) cuHe-3€eJIeHbIe BOJOPOCIH CIIOCOOHBI OCYIIECTBIAThH (PUKCAIMIO a30Ta;

nim

2) cuHe-3eJeHbIe BOJOPOCIM CIIOCOOHBI TPEBpAIlaTh a30T B OPTraHUYECKHE
coeMHEeHUs (AMUHOKUCIIOTHI);

3) KOIMYECTBO YIIIEKHUCIIOTO ra3a OyAeT yMEHbIIAThCS;

4) yriexucisiii ra3 puxcupyeTcs B mpoiiecce GOTOCUHTE3a;

nim

4) cuHe-3enEHBIE BOJOPOCIU HCIONB3YIOT YIIEKUCHBIA ra3 Juisi 00pa3oBaHUS
OpraHUYECKUX COECAUHEHUN (CaxapoB; Kpaxmala);

5) U3 KJIETOK CHHE-3€JIEHbIX BOJOPOCIIE HEBO3MOKHO BBIJEIUTH XJIOPOIUIACTHI;
6) cuHe-3enéHble BOJOPOCIH (LIMAHOOAKTEPUHU) OTHOCATCA K IMPOKAPUOTHYECKUM
OpraHu3MaM U HEe COJIePKaT XJIOPOILJIACTOB.

3a dononnumenvHyo uHgopmayuro, He UMEOULYI0 OMHOULEHUS]

K 80npocy 3a0aHus, 0ailbl He HAYUCTAIOMCS, HO 34 HAaudyue 6 Hel OuUOOK
cHumaemcs 1 6ann

OtBer BKIIOWaeT B ceOsf BCE HaA3BaHHBIC BBINMIC D3JCMEHTBHI, HE COJCPIKHUT 3
OMOJIOTHYECKHUX OIIUOOK

OtBeT BKJIIOYAeT B Cce0S TPU W3 HA3BaHHBIX BHIIIE 3JEMEHTOB, KOTOPhIC HE 2
coJiepKaT OMOJIOTHYECKHUX OITHOOK

OtBer BKIIOYaeT B ceOs JBa W3 HA3BAHHBIX BHINIE AJIEMEHTOB, KOTOpPHIE HE 1
coJiepKaT OMOJIOTHYECKHUX OITHOOK

Bce unble cuTyanuu, He COOTBETCTBYIOIIHME IpaBUJIaM BBICTaBICHUS 3, 2 u | 0
Oata

Maxcumanvuviti 6ain 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCNEpUMEHTATOp PEIIMII U3yYUTh KYJIBTYPY CHHE-3€JICHBIX Bojopociiel poaa Anabaena. Jns
ATOTO0 B TEPMETHYHBIC MPOOMPKH C MHUTATEIBLHON cpeaold OH A00aBisl (DUKCHPOBAHHOE
OTIPENICIICHHOE KOJIMYECTBO KJIETOK Anabaena W TOCIE 3aKauyuBall Tyda OIPEACICHHOE
KOJIMYECTBO aTMOC(HEpHOTO0 BO3ayXa. 3aTeM MPOOMPKH OCBEHIAIUCh PAa3HOE BPEMs, IOCIE
KOTOPOTO M3MEpsIIach KOHIICHTPAIHS KHUCIopoaa. Pe3ynbTaTsl SKCIIepuMEHTa TIPEICTaBICHBI B
TadIuIe

Bpewms 10 15 20 30 35 40
OCBEIICHUS
(MUH)
KonueHrtpanus 21 21.05 21.3 22.04 23.1 23.8
kuciopona (%)

23. Kakyro uynesyro cunomesy* cMmor chopMyaupoBaTh HCCIEAO0BaTeNb MEpel MOCTaHOBKOU
skcriepuMeHTa? OOBSCHHUTE, MOYEeMy HEOOXOAMMO, UYTOOBI B MPOOHPKAX COAEpKaJCs
arMocdepHblii Bo3ayx? I[lodemy pe3ynsTaThl 3KCIIEPUMEHTA MOTYT OBITh HEIOCTOBEPHBIMH,
€CJIM U3BECTHO, YTO U3MEPEHUS MTPOBOIWINCH MPU PA3HOM TEMIIEpaType B MOMEIICHUH?
(*Hynesasa cunomesza — npuHumaemoe no YMOTYAHUIO NPEeONnoNoNCEeHUe O MOM, UMO He
cyujecmayem Ces3u Mexcoy 08ymMs HAbI00aemMbiMu coObIMUIMU, PEHOMEHAMU).

Coaep:xaHue BEpHOro 0TBETa M YKA3aAHUS M0 OLeHUBAHUIO (I0ITyCKAKOTCS Banabl
UHBIC POPMYIUPOBKHU OTBETA, HE NCKAKAIOIIME €r0 CMBICTIA)

DNeMEeHTBhI OTBETA:

1) HyneBasi TUIIOTE3a — KOHIEHTpAIUsl KUCJIOpoJa B MPOOUPKE HE 3aBUCHUT OT
BPEMEHH OCBEIICHHsI paCTBOPA;

2) B aTMOC(EepHOM BO3TYXE CONEPIKUTCS YIIIEKUCIBIN ra3;

3) mpu OTCYTCTBHM YIJEKHCIOro ra3a peakinuu (OTOCHHTE3a He OyayT
IPOUCXONTD;

N

3) mpu OTCYTCTBMM YIVIEKHCIIOTO Ta3a CIYyCTS KOPOTKOE BPEMs BbIJEICHHE
KHUCIIOPOJia IPEKPATUTHCS;

4) mporeccel (POTOCHHTE3A MPOTEKAIOT Oaromaps oenkam-pepMeHTam;

N

4) peakuuu POTOCUHTE3a KaTAIU3UPYIOTCS OEIKOBBIMU (DepMEHTAMU;

5) y ¢depMeHTOB HMMeeTcsi TeMIepaTypHbI ONTUMYM, OT KOTOPOTO 3aBHUCHUT
CKOPOCTh PEaKIInu;

6) u3-3a PA3TUYHON CKOPOCTH peakiui (POTOCHHTE3a 3aBUCUMOCTh MEXITY
KOHIICHTpALlMel KHUCIopoAa B MPOOMpPKE U BpPEMEHEM, IPOBEICHHOM B
HKCIIEPUMEHTE HE YIaCTCsl YCTAHOBUTb.

3a dononnumenvHyio uHghopmayulo, He UMEIOULYI0 OMHOULEHUS

K 80npoCy 3a0anus, Oallbl He HAYUCTAIOMCA, HO 34 Haauuyue 6 Heli OuubOoK
chumaemcs 1 6ann

OTtBer BKJIIOUaeT B ceOs BCE HA3BAHHBIC BBINMIC JIEMEHTHI U HE COICPIKHUT 3
OMOJIOTHYECKUX OIIMOOK
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OTBeT BKIIOYAET B ce0S TpU M3 HA3BAHHBIX BBIIIE DIIEMEHTOB, KOTOPHIE HE 2
cofiepKaT OMOJIOTUUECKUX OIHOOK

OtBer BKJIIOYACT B ceOs JBa M3 HA3BAHHBIX BBIIIC JJIEMEHTOB, KOTOPHIE HE 1
cofiepkaT OMOJIOTUYECKUX OIIMOOK,
NJIN BepHo yka3aH MEpPBbIM JJIEMEHT

Bce uHble cuTyannu, HE COOTBETCTBYIOIIME MTpaBUJiaM BbICTaBlieHUsS 3, 2 u 1 0
Oaina

MaxcumanvHuiii 6ain 3

24. Tlpenmomoxute TOYEMYy KOHIICHTpAIMs KHCIOpOoAa yBenmuuBaercs. Kak wu3MeHsTcs
pe3yibTaThl AKCIEPUMEHTa, €CIIM Tepell €ro HadaloM o0paboTaTh KYyIbTYpy CHHE-3eIEHBIX
BOJIOpOCJIEH OTUroMUITUHOM (O0KupyeT oOpazoBanue ATD B kiieTkax)? OTBET MOSICHUTE.

Conep:kaHue BEPHOIro 0TBeTA U YKA3aHUS 10 OLEHUBAHMIO (IOITyCKAIOTCS bajuibl
WHbIE (OPMYIUPOBKH OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

DJeMEeHTHI OTBETA:

1) B mpouiecce poToOCHHTE3a MPOUCXOUT BBIICIICHUE KUCIOPOa;

nim

1) mpu gorosinse BOJbI BHIALCISIETCS KUCIOPO.

2) AT® ucnonb3yercs B peakiusx TeMHOBOM (a3l GOTOCUHTERA;

3) mpu orcytcTBUU AT®D HEeBo3MOXKHA OyIeT puKcanus yIiIeKUCIOro rasa;

4) BbIJIETICHUE KUCIOPOJIa CITYCTSI HEMPOIOJKUTEILHOE BPEMS IPEKPATUTCSL.

3a dononnumenvHyio ungopmayuro, He UMErOULYI0 OMHOULEHUS

K 80npocy 3a0anus, 6allbl He HAYUCTAIOMCA, HO 34 Haluuue 6 Heli OuubOK
chumaemcs 1 6ann

OtBer BKIIOYAaET B ceOsg BCE HA3BaHHBIC BBIIIC DJIEMEHTHI, HE COACPIKUT 3
OMOJIOTHYECKHUX OIIUOOK

OtBeT BKJIIOYAET B ceOs TpU M3 HA3BAHHBIX BHIIIE AJIEMEHTOB, KOTOPHIC HE 2
coliepaT OMOJIOTUYECKUX OITUOOK

OtBeT BKIIOYaeT B ceOs JBa U3 HA3BAHHBIX BBINIEC JJIEMEHTOB, KOTOPHIE HE 1
coJiepKaT OMOJIOTHYECKHUX OITUOOK

Bce unble cuTyanuu, He COOTBETCTBYIOIIME ITPAaBUJIaM BbICTaBlIeHUS 3, 2 U 1 0
Oarma

MaxcumanvHoil 6ain 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCNEpUMEHTATOp PELI U3YYUTh CTPOEHHUE JINCThEeB pacTeHusi lepanu nyroBoit (Geranium
pratense). JIis1 5T0T0 OH BhIpamuBai pactenus repanu npu ocsemenuu 1000, 350 u 100 mrokc
B OJIMHAKOBBIX repMeTnyHbIX Teruniax (HopManbHblii koMHaTHBIN cBeT cocTaBiseT 300 JTrokc).
[Tocne naUTENbHOrO BHIpAIIMBAHMS OH BBIOMpAN JUCThS OJHOTO pa3Mepa B KaXIOW U3 TPEX
TPYII pacTeHW | JeNall Mpernaparbl C MOMEPEYHbIM CPE30M JIMCTHEB, OKpalluBas HX
pactBopom Jlrorons (KI/12). Pe3ynbraTe! skcriepuMeHTa MpeIcTaBlICHbI B BUIE N300payKEHUS.

SONC ] Y
2%1‘" ."QO‘

23. Kakas nepeMeHHasi B 3TOM SKCIIEpUMEHTE Oy/eT 3aBUCUMOM (M3MEHSIOLIEHCs), a Kakas —
He3aBHCUMOH (3amaBaeMoii)? OOBSICHHTE, KaK B JJAHHOM SKCIEPUMEHTE MOXKHO ITOCTaBUTH
ompuyamenvubili konmpoav™? C KaKko# €60 HE00X0IUMO TaKOW KOHTPOJIb CTAaBUTh?
(*Ompuuamensbnolii.  KOHMPOIL — 5MO IKCNEPUMEHMATbHBIL KOHMPOdb, NPU KOMOPOM
usyuaemviii 00veKm He no0sep2aemcs IKCNePUMEHMATbHOMY 8030€UCBUID).

Conep:xaHue BEPHOT0 OTBETA M YKA3aHUSI N0 OLEHHUBAHMIO (JOIyCKAIOTCS Banabt
HUHBIC Q)OpMyHI/IpOBKI/I OTBE€TAa, HC HCKAXAromue €ro CMBICJ'Ia)
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DJeMeHThI OTBeTA:

1) He3aBucuMas (3ajJaBaeMasi IKCIEPUMEHTATOPOM) IE€pPEMEHHas — cujia
OCBEILEHHS (TUI OCBEUIEHUs); 3aBUCHMAsl (M3MEHSIOMIAsICS B 3aBUCUMOCTH OT
3aJlaHHON) — MHTEHCUBHOCTh OKPACKH JIUCThEB (KOJUYECTBO SPKOOKPAIIEHHBIX
AJIEMEHTOB B JIUCTHSIX; KOJIMYECTBO CTOJIOYATOro Me30puiia B JIMCTHAX;
KOJIMYECTBO MANTMCATHON MAPECHXUMBI B JIUCTHSIX; CTPOCHUE JIUCTHEB) (OOJHCHBI
ObIMb YKA3aHbl 00€ nepemennbvie);,

2) repaHb MOMECTUTh B TEPMETUUYHYIO TEIUIMILy U TOMECTUTh B HOpPMaJbHOE
OCBEILECHHUE;

N

2) repaHb MOMECTUTh B TEPMETUYHYIO TEILJIUILY U OCTABUThH O€3 OCBEIICHUS;

3) ocraibHBIE MapaMeTphl (TeMIeparypy, KOHIIEHTPAIMIO Ta30B) HEOOXOIUMO
OCTaBUTh 0€3 N3MEHEHU;

4) Takoll KOHTPOJIb MO3BOJIIET YCTAHOBUTH JCHCTBUTENBHO JIM CTPOEHHUE
JUCTHEB TepaHu (KOJMYECTBO CTOJOYATOTO Me30(puiia; KOJIUYECTBO
NajJucagHON MapeHXUMbl; MHTEHCUBHOCTh OKPACKU JIUCTHEB) 3aBUCUT OT CHUJIBI
OCBEILICHHUS;

N

4) TakoW KOHTPOJIb MO3BOJIAET MPOBEPUTH HACKOJIBKO M3MEHEHHUS B CTPOCHUU
JUCTHEB TepaHU (KOJIMYECTBE CTOI0YATOro Me30(hUiLia; KOJIMYECTBE MaIUCaHOU
MapeHXUMbl; UHTEHCUBHOCTH OKPACKH JIUCTHEB) OOYCIOBJICHBI (haKTOpamH, HE
CBSI3aHHBIMH C CHUJION OCBEILICHHUS.

Ecnu 6 omeeme 6 saenom 6uoe ykazawo, 4mo OMPUYAMENbHLIL KOHMPOIbL 8
9KCnepumenme Oyoem noMeuams pPAcmeHUs 2epaHu 8 HOPMAbHble YCl08Us
(6e3 u30bLIMOUHO20 U HEOOCMAMOUYHO20 Oc8ewjeHus), mo omeemvl 2 u 3
cuumams 6epHuIMU.

3a dononnumenvHyo uHpOpMayuro, He UMEOULYI0 OMHOULEHUS

K 80Mpocy 3a0aHus, Oaiibl He HAYUCIAIOMCA, HO 34 Haiuyue 6 Hell OuubOK
chumaemcs 1 6ann

OtBer BKJIIOYaET B ceOsl BCE HA3BaHHBIC BBINIC DJIIEMEHTHI U HE COJEPKHUT 3
OHOJIOTUYECKHUX OIIHOOK

OTBer BKJIIOYAET B ce0s TPW W3 HA3BAHHBIX BHINIC JJIEMEHTOB, KOTOPBIC HE 2
cofiepKaT OMOJIOTUUECKUX OIIMOOK

OtBeT BKJIIOUAaeT B ceOs JBa M3 Ha3BaHHBIX BBIIIE JJIEMEHTOB, KOTOpHIE HE 1
coJiepkaT OMOJIOTUYECKUX OIIHOOK,
NJIN BepHo yka3aH IEpBBIA JJIEMEHT

Bce uHble cuTyanuu, HE COOTBETCTBYIOIIME IpaBUjaM BbICTaBieHUs 3, 2 u 1 0
Oauta

Maxcumanvhoit 6ain 3

24. Kakue xumudeckue BemecTBa okpammupaeT pacTBop Jlrorons (KI/I2)? C kakoit 1menbio
MPOU3BOJMIIACH OKpacKa MpenaparoB JaHHBIM pacTBopoM? I[lpeamnonoxure, KakuM HOMEPOM
0003HAYCH JINCT PaCTeHUs, KOTOpoe Haxoauiaoch npu ocBemeHnn 1000 mrokc? OTBET MOSICHUTE
C TIO3UIIMU CTPOCHHUSI JINCTA PACTEHUSI.
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Cozep:kaHne BEpHOIO 0TBETA U YKA3AHUS 10 OLEHUBAHMIO (nomyckaiorcs uaple | BaJuibl
(hOpMYTHPOBKH OTBETA, HE MCKAXKAIOIIINE €T0 CMBICIIA)

DNEeMEHTBI OTBETA:
1) pactBop JIroross okpaiimBaeT Kpaxma,
2) pactBop JItorosis Mo3BOJISIET BBISIBUTH KJIETKH, IJI€ AaKTUBHO UJIET (POTOCUHTE3;
nJIn
2) pactBop Jltorosis mo3BojsieT 0OHAPYKUTh KIETKH, B KOTOPBIX PaCIoiaracTcs
MHO>X€CTBO aKTHUBHBIX XJIOPOILJIACTOB;
3) nucT pacTteHus, KOTopoe Haxoauioch rpu ocemieHun 1000 mokc oTMedueH
nudpoit 3;
4) B nucte noa uudpoit 3 Xopomo pa3BUT CTONOYATHIA Me30(pUil (ManucaaHas
NapeHXHUMa);
5) B cronbuatom me3oduiuie (MaaucagHON MapeHXUME) aKTUBHO IMPOHUCXOIST
nporuecchl (POTOCUHTE3A;
6) Nmpu BBICOKOM OCBEIIEHMH WHTEHCUBHOCTH IMpPOIecCOB (POTOCUHTE3A
BO3pACTAET.
3a OononnumenvHyo uHgopmayulo, He UMErOULYI0 OMHOULEHUS
K 80MpOCY 3a0aHusi, OALIbL He HAYUCIAIOMCS, HO 34 Haiuyue 8 Heli OuuUOOK
chumaemcs 1 6ann
OtBeT BK/IIOYACT B ce0s BCE Ha3BaHHBIC BHIIIE JJIEMEHTHI, HE COJEPKUT 3
OMOJIOTUYECKHUX OIMHUOOK
OTBeT BKIIOYAeT B ce0s TpU M3 HA3BAHHBIX BBINIE AJIEMEHTOB, KOTOPBIE HE 2
coziepaT OMOJIOTUYECKUX OITUOOK
OtBeT BKJIIOYaeT B ce0s JBa W3 HA3BAaHHBIX BBIIIE AJIEMEHTOB, KOTOpPHIE HE |
cojiepKaT OMOJIOTHYECKHUX OITMOOK
Bce unble cuTyaiuu, HE COOTBETCTBYIOIME NpaBWjaM BbICTaBlieHHs 3, 2 u 1 0
Oaia

Maxcumanvhwiii ban 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCNEpUMEHTATOp PELI U3YYUTh CTPOEHHUE JINCThEeB pacTeHusi lepanu nyroBoit (Geranium
pratense). JIis1 5T0T0 OH BhIpamuBai pactenus repanu npu ocsemenuu 1000, 350 u 100 mrokc
B OJIMHAKOBBIX repMeTnyHbIX Teruniax (HopManbHblii koMHaTHBIN cBeT cocTaBiseT 300 JTrokc).
[Tocne naUTENbHOrO BHIpAIIMBAHMS OH BBIOMpAN JUCThS OJHOTO pa3Mepa B KaXIOW U3 TPEX
TPYII pacTeHW | JeNall Mpernaparbl C MOMEPEYHbIM CPE30M JIMCTHEB, OKpalluBas HX
pactBopom Jlrorons (KI/12). Pe3ynbraTe! skcriepuMeHTa MpeIcTaBlICHbI B BUIE N300payKEHUS.

RN L )
SoS1N S (g B

23. Kakyto uynesyrwo cunomesy* cMmor chHopMyIHpoBaTh HCCIEAOBATeNb MEpeln MOCTaHOBKOU
skcriepuMenTa? OObSICHUTE, ToYeMy HEOOXOIUMO OKpaIIuBaTh JTUCThs pacTBopom Jlroroms (KI/
I2)? Tloyemy pe3ynbTaThl 3KCIIEPUMEHTa MOTYT OBITh HEJOCTOBEPHBIMHU, €CIIM HU3BECTHO, UTO
JUCThS OB cOOpaHbl C paCTEHUM pa3HOro Bo3pacTa?

(*Hynesasa cunomeza — npuHumaemoe no YMONYAHUIO NPEONONONCEHUe O MOM, YmMO He
cyupecmayem Ces3u mMexcoy 08ymMs HAbI00aemMbiMu COOLIMUAMU, (PEHOMEHAMU).

Conep:kaHue BEpHOIro 0TBeTAa U YKA3aHUS M0 OLEHUBAHMIO (I0MTyCKAIOTCS basuibl
nHbIe (OPMYJIUPOBKH OTBETA, HE MCKAXKAIOIINE €r0 CMBICIIA)
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DJeMEHThI OTBETA!

1) HyneBas rumore3a — CTPOCHHE JMCTOBOM IUIACTUHKU (MHTEHCHUBHOCTD
OKpacKd JIMCTOBOW IUIACTUHKH; KOJMYECTBO CTOJOUaTOoro Mesoduia;
KOJIMYECTBO MAajMCAJHON MapeHXUMBbl; KOJHUYECTBO SIPKOOKpAIIEHHBIX
AJIEMEHTOB B JIUCThSAX) HE 3aBUCUT OT CUJIbI OCBEILICHNUS;

2) pactBop JItorosis OKpamMBaeT Kpaxmal;

3) pactBop Jlrorosisi mO3BOJISIET BBISIBUTH KIETKH, TJ€ AaKTUBHO HJET
dboTocuHTeE3;

NJIN

3) pactBop Jlrorosst no3BossieT 0OHAPYKUTh KIETKH, B KOTOPBIX pacrojaraercs
MHOKECTBO aKTHBHBIX XJIOPOILIACTOB;

4) aHaTOMHS JIMCTOBOM IJIJACTUHKH MOXKET U3MEHATHCS C BO3PACTOM;

NJIN

4) pa3BUTHE TKaHEH B JINCTE MEHSIETCS IO MEPE B3POCIEHUS PACTEHMUS;

5) n3-3a pa3HOro BO3pacTa JIMCTHEB 3aBUCUMOCTb MEXIY CTPOECHUEM JINCTOBOM
IUIACTUHKU (MHTEHCUBHOCTBIO OKPACKU JIMCTOBOW IUIACTUHKM; KOJIMYECTBOM
cTojsb4aToro me3oduiia; KOJIMYECTBOM MaJUCAJHOW MapEeHXHMBI;
KOJINYECTBOM SIPKOOKPAIIEHHBIX JIEMEHTOB B JIMCTBSX) U CHJION OCBELIECHUS HE
yAacTcsl yCTaHOBUTb.

Ecau 6 omeeme 6 sieHom euoe ykazawo, umo pacmeop Jlioeonsa noszeonsiem
oKpacums me CMPYKMypvl 6 JUCHme, CHpPOeHUue KOMOPbIX USMEHAEmcs npu
U3MeHeHUuU oceewerus, mo omeemvl 2 u 3 cuumams 6ePHbIMU.

3a 0ononHumenvHyo uHpopmayuo, He UMerUYI0 OMHOUEHUS]

K 80npocy 3a0anus, 6ailbl He HAYUCTAIOMCA, HO 34 Haauuyue 6 Heli ouubOK
cHumaemcs 1 6ann

OTtBer BKIOUaeT B ceOs BCE HA3BAHHBIC BBINMIC JIEMEHTHI U HE CONCPIKHUT 3
OHOJIOTHYECKUX OIIIHO0K

OTtBer BKJIIOYAECT B ceOs TpW M3 HA3BAHHBIX BHIIIC DJIEMECHTOB, KOTOPBIC HE 2
coJiepKaT OMOJIOTUYECKUX OIHOOK

OtBer BKIIOYAeT B ceOs JBa M3 HA3BAHHBIX BBIIIC DJIEMEHTOB, KOTOpHIE HE 1
cofiepkaT OMOJIOTUUECKUX OIIHMOOK,
NJIN BepHo yka3aH MEPBBIM JJIEMEHT

Bce uHble cuTyalnu, HE COOTBETCTBYIOIIME MTpaBUJIaM BbICTaBlieHHS 3, 2 u 1 0
Oayna

Maxcumanvuviii 6ain 3

24. Tlpennonoxure Mo4eMy H3MEHSIETCA CTPOCHHE JIMCTOBOW IUIacTUHKU. Kakum HOMepom
0003Ha4YeH JIUCT pacTeHusi, KOTopoe Haxonusaock pu ocsemmennn 100 aokec? OTBET MOsSCHUTE C
MO3ULIUM CTPOEHHUS JTUCTA PACTEHUS.

Conep:kaHue BEPHOIro OTBeTA U YKA3aHUS M0 OLEHUBAHMIO (IOITyCKAIOTCS bajuibl
HHbIE (OPMYIUPOBKU OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)
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DJeMEeHTHI OTBETA:

1) mpu yBenTWYCHUM WHTCHCHUBHOCTH OCBEIICHHS pPACTEHHE AJalTHPYETCS K
MOTJIOIICHUE OOJBIIETO KOJINYeCTBa (DOTOHOB;

nim

1) pacTeHue W3MEHSET CTPOCHHE JIMCTA JJIsl yBEIMYCHHS] WHTCHCUBHOCTHU
nporeccoB POTOCHHTE3A;

2) dopMmupoBaHue cTojibuaToro Me3oduiiia Mo3BoJsAeT APPeKTUBHO
yJaBIUBAaTh CBET (MMOBBICUTH 3P(HEKTUBHOCTH (POTOCHUHTE3A);

3) JaucT pacTeHus, KOTOpOe HaxoauJoch mpu ocBeieHuu 100 jrokc oTMeueH
nudpoi 1;

4) B nucte nox uudpoit 1 orcyrcTByeT cTonOuarblii Me30(pwiLI (MmanucagHas
apeHXxuMa).

3a dononnumenvHyo uHgopmayuro, He UMErOULYI0 OMHOULEHUS]

K eonpocy 3a0anus, 0ANIbl He HAYUCTAIOMCA, HO 3a HAauyue 8 Heli ouuboK
cHumaemcs 1 6ann

OtBer BKJIIOYAaEeT B ceOs BCE Ha3BaHHBIC BBIIIC 3JIEMEHTHI, HE COACPIKUT
OMOJIOTHYECKHUX OIIUOOK

OtBeT BKJIIOYAET B ceOs TPU M3 HA3BAHHBIX BHIIIE 3JIEMEHTOB, KOTOPHIC HE
coJziepKaT OMOJIOTHYECKHUX OITHOOK

OTtBer BKIIOYACT B ce0sl Ba M3 HA3BAHHBIX BHINIEC DIIEMEHTOB, KOTOPHIC HE
coziepKaT OMOJIOTHYECKHUX OITHOOK

Bce nHble cuTyanuu, He COOTBETCTBYIOIIME MTPAaBWJIaM BBICTaBJICHUS 3, 2 U 1
Oaa

Maxcumanvuoil 6ain
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DOKCHEpUMEHTATOP PEII M3Y4YHTh IPOIECChl OCHOBHOTO OOMEHa Yy JOMOBOW Mblm (Mus
musculus). JIas 3Toro oH BKanblBajl B OPIOIIHYIO MOJOCTh MbIIIAM THPEOUIHBIE TOPMOHBI B
pa3HBIX KOJMYECTBaX U KOPMWI MX (PUKCHPOBAHHBIM KOJIM4YeCTBOM kKopMma (B Hopme MbIib
CUHTE3UPYET B CYTKM |5 MKI THUPEOUIHBIX TOPMOHOB). Pe3ynbrarsl 3KCIEpUMEHTa
MPECTABICHBI B BUJIEC U300paKCHHUS.
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CeKpeuws TMPEOHHbIX FOPMOHOB (MKF/cyT)

23. Kakast mepeMeHHasi B 3TOM JKCIIEpUMEHTE OyleT 3aBUCUMON (M3MEHSIOIIEHCs), a KaKkas —
He3aBUCUMOM (3amaBaeMoit)? OOBSICHUTE, KaK B JJAHHOM SKCIEPUMEHTE MOXXHO IOCTABUTH
ompuyamenvublii Konmpoap™? C Kako 1enbl0 He00X0IUMO TaKOW KOHTPOJb CTABUTH?
(*Ompuuamenvuvlii. KOHMPOAL — 2MO0 OKCNEPUMEHMANbHBIN KOHMPOTb, NPU KOMOPOM
uzyyaemulil 06veKm He n008epP2aemcsi IKCNEPUMEHMATLHOMY 8030€UCMBUIO).

Conep:kaHue BEPHOIro OTBeTA U YKA3aHUS 10 OLEHUBAHMIO (I0nmycKaioTcs uHble | Bajliibl
(hOpMyTHPOBKH OTBETA, HE MCKAXKAFOIIINUE €T0 CMBICIIA)
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DJeMeHThI OTBeTA:

1) He3aBucuMas (3a7aBaeMas 3KCHEPUMEHTATOpPOM) NMEpPEMEHHash — KOJIUYECTBO
100aBIIEHHBIX TUPEOUIHBIX TOPMOHOB (KOHIIEHTpAIMs TUPEOUTHBIX TOPMOHOB);
3aBUCUMAasl (M3MEHSIONIAACS B 3aBUCUMOCTH OT 3aJlaHHOM) — HHTEHCHUBHOCTh
OCHOBHOTO oOOMeHa (OCHOBHOW OOMEH; WHTEHCUBHOCTH OOMEHa BEIIECTB)
(Oon21CcHbL OLIMB YKA3aHbI 00e nepemenHble);

2) rpymme Mbllied BMECTO THUPEOUJTHBIX TOPMOHOB HEOOXOAMMO BKOJOTH B
OpIOILIHYIO MOJIOCTh (PU3NOIIOTMYECKUN PACTBOP;

N

2) rpymnime Mbllleld He HYKHO BKJIaJbIBaTh B OPIOIIHYIO MOJOCTh TUPEOUIHbBIC
TOPMOHBI;

3) ocranbpHBIE TapaMmeTpbl (TeMIeparypy, KOJWYECTBO IMHIIK) HEOOXOIUMO
OCTaBUTh 0€3 N3MEHEHU;

4) TakoW KOHTPOJb IMO3BOJSET YCTAHOBUTH JACHCTBUTEIHHO JIM WHTCHCHUBHOCTH
OCHOBHOTO OOMeHa (OCHOBHOW OOMEH; HWHTCHCUBHOCTh OOMEHa BEIIECTB)
3aBUCUT OT KOHIICHTPALIMM THUPEOUJIHBIX TOPMOHOB (KOJIMYECTBA J0O0ABIECHHBIX
TUPEOUIHBIX TOPMOHOB);

N

4) TakoW KOHTPOJIb MO3BOJSET MNPOBEPUTHh HACKOJbKO HU3MEHEHHUS B
MHTEHCUBHOCTH OCHOBHOTO OOMEHa (OCHOBHOM OOMEHE; MHTEHCUBHOCTH OOMEHa
BEIIECTB) OOyCIOBIEHB (aKkTOpaMH, HE CBS3aHHBIMU C KOHIIGHTpalHuen
TUPEOUIHBIX TOPMOHOB (KOJIMYECTBOM JOOABIECHHBIX TUPEOUIHBIX TOPMOHOB).

3a dononnumenvHyio uHgopmayuio, He UMEIOULYI0 OMHOULEHUS]

K 60npocy 3a0anus, 0allbl He HAYUCTAIOMCA, HO 34 HAluyue 8 Heu OuuOOK
chumaemcs 1 6ann

OTBer BKIIOYAaeT B ceOS BCE HA3BAaHHBIC BBINIC JJIEMEHTHI U HE COACPKHUT 3
OHOJIOTHYECKUX OIIIHO0K

OTBer BKIIOYACT B CeOS TPH W3 HA3BAaHHBIX BBINIC 3JIEMEHTOB, KOTOPBIC HE 2
coJiepKaT OMOJIOTUYECKUX OIHOOK

OtBer BKJIIOYAET B ce0S JBa W3 HA3BaHHBIX BBIIIE JJIEMEHTOB, KOTOpPHIE HE 1
cofiepkaT OMOJIOTUUECKUX OIIHMOOK,
NJIN BepHo yka3aH MEPBBIM JJIEMEHT

Bce uHble cuTyanuu, HE COOTBETCTBYIOLIME MpaBuiaM BbICTaBieHud 3, 2 u 1 0
Oayna

Maxcumanvuviii 6ain 3

24. Kak y MBIIIIeH, y KOTOPBIX KOHIIEHTPAIUS TUPEOUTHBIX TOPMOHOB ObIJIa BBIIIIE HOPMBI,
U3MEHWIINCH yIapHbId 00beM cep/ilia (KOJTUYeCTBO KPOBH, KOTOPOE MOKUAAET CEpIIE 3a OJJUH
CEpACUHBIN IIUKIT), YACTOTa CEPACUHBIX COKpAIeHUH 1 yacToTa JbixaHusi? OTBEThI MOSACHUTE.

Conep:kaHue BEPHOI0 0TBeTA U YKA3aHUS M0 OLEHUBAHMIO (10MycKaioTcs MHble | Bajljibl
(hopMyITMpPOBKH OTBETA, HE UCKAXKAIOIINE €0 CMBICIIA)
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DJeMEeHTHI OTBETA:

1) ynapsblii 00b€M OBBICHIICS;

2) yacToTa CEepACUYHbIX COKpAIIEHUI MTOBBICUIIACH;

3) mpu yBEIMYEHHMH OCHOBHOTO OOMEHa (MHTEHCHMBHOCTH OOMEHA BEIECTB;
WHTEHCUBHOCTH OCHOBHOTO OOMEHa) KpOBb JOJDKHA ObICTpee (MHTEHCHUBHEE)
UUPKYJIUPOBATH [0 COCYAaM;

4) yacToTa JbIXaHUs MMOBBICUIIACD;

5) Opu yBEIWYEHUUM OCHOBHOTO OOMEHa (MHTEHCHBHOCTM OOMEHA BEIIECTB;
WHTEHCUBHOCTH OCHOBHOTO OOMEHA) HE0O0XO0AWMO OBICTpEE BBIBOJIHUTH
YIJIEKUCIIBIN Ta3 U3 KPOBU;

6) Opu yBEIWYEHUU OCHOBHOTO OOMEHa (MHTEHCHBHOCTM OOMEHA BEIIECTB;
WHTEHCUBHOCTH OCHOBHOTO OOMEHa) HEOOXOJUMO B OOJBIIEM KOJIHMYECTBE
(ObICTpEE) JOCTABIATh KUCIOPO/ K KIETKaM U TKaHSIM.

3a dononnumenvHyio ungopmayuro, He UMErOULYI0 OMHOULEHUS]

K eompocy 3adauus, 0allbl He HAYUCTAIOMCA, HO 34 HAludue 8 Heu OuuOOK
chumaemcs 1 6ann

OtBer BKJIIOWaeT B ce0s BCE HA3BAHHBIC BBIINIE JJIEMEHTHI, HE COACPKHUT
OHMOJIOTHYECKHUX OIIUOOK

OTBeT BKIIOYaeT B ceOS TPHM M3 HA3BAHHBIX BBIIIC 3JIEMEHTOB, KOTOPHIC HE
coZiepkaT OMOJOTUYECKUX OMIHOOK

OtBeT BKJIIOYaeT B ce0s JBa W3 HA3BaHHBIX BBIIIC DJIEMEHTOB, KOTOpPHIE HE
coziepKaT OMOJIOTHYECKHUX OITUOOK

Bce unble cuTyanuu, HE COOTBETCTBYIOIIME NIpaBUjaM BBICTaBlieHHs 3, 2 m 1
Oasta

Maxcumanvnwviil 6ann
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DOKCHEpUMEHTATOP PEII M3Y4YHTh IPOIECChl OCHOBHOTO OOMEHa Yy JOMOBOW Mblm (Mus
musculus). JIas 3Toro oH BKanblBajl B OPIOIIHYIO MOJOCTh MbIIIAM THPEOUIHBIE TOPMOHBI B
pa3HBIX KOJMYECTBaX U KOPMWI MX (PUKCHPOBAHHBIM KOJIM4YeCTBOM kKopMma (B Hopme MbIib
CUHTE3UPYET B CYTKM |5 MKI THUPEOUIHBIX TOPMOHOB). Pe3ynbrarsl 3KCIEpUMEHTa
MPECTABICHBI B BUJIEC U300paKCHHUS.
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Cekpewuus THPEOUAHbIX FOPMOHOB (MKT/cyT)

23. Kakyto uynesyro eunomesy® cMor chopMmylIupoBaTh UCCIENOBATENb MEPe]l MOCTAHOBKOU
skcriepuMmenTa? OOBSICHUTE, MOYeMYy HEOOXOIMMO HCIOJIL30BaTh OAWH BHUJ MBIIICH, a HE
HecKobKo BHIOB? [loduemy pesynbTarhl SKCIIEPUMEHTa MOTYT OBITh HEIOCTOBEPHBIMH, €CIIU
M3BECTHO, YTO MBIIIN TOABEPTAIMCh Pa3HBIM (DU3MOJIOTHYECKUM Harpy3kaM NpU HHBEKIIUN
ropmona?

(*Hynesasa cunomeza — npuHumaemoe no YMONYAHUIO NPEONONONCEHUe O MOM, UMO He
cyupecmayem Ces3u mMexcoy 08yms HAbI0aemMbiMu COOLIMUAMU, PEHOMEHAMU).

Conep:kaHue BEPHOIo 0TBeTA U YKA3aHUS 10 OLEHUBAHMIO (nonycKaioTcs uaple | Bajljibl
(bOpMyYIIUPOBKH OTBETA, HE UCKAYKAIOIINE €0 CMBICIIA)

DIIeMEHTHI OTBETA!

1) HyneBasi runoTe3a — UHTEHCUBHOCTh OCHOBHOTO OOMEHa (OCHOBHON OOMEH;
WHTEHCUBHOCTh OOMEHa BEIIECTB) HE 3aBUCUT OT KOJMYECTBO JOOABIECHHBIX
TUPEOMTHBIX TOPMOHOB (KOHIICHTPAIUS TUPEOUTHBIX TOPMOHOB);

2) peaknus pa3HbIX BUOB MBIIICH HA TUPEOUTHBIE TOPMOHBI MOXKET OTINYATHCS,
3) npu ¢Qusnueckux Harpy3kax pacTeT HUHTEHCUBHOCTh OOMEHa BEIIECTB
(ocHOBHOTO OOMEHA);

4) u3-3a pa3Hol (U3MUECKOW HArpy3Kd 3aBHCHUMOCTH MEXTY WHTEHCHBHOCTHIO
OCHOBHOTO 0OMEHa (OCHOBHBIM OOMEHOM; MHTEHCUBHOCTHIO OOMEHA BEIIECTB) U
KOJIMYECTBOM JOOAaBICHHBIX THPCOUJHBIX TOPMOHOB (KOHIIEHTpaIuei
TUPEOUTHBIX TOPMOHOB) HE yAACTCS YCTAHOBHTb.

3a dononnumenvHyo uHpoOpmayuro, He UMEOULYI0 OMHOULEHUS

K 60MpoCy 3a0aHus, 0Oailbl He HAYUCTAIOMCA, HO 3a Haiuyue 8 Heli OuuUOOK
chumaemcs 1 6ann
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OtBer BKIIOYAaEeT B ceOS BCE HA3BaHHBIC BBINIC JJIEMEHTHI W HE COICPIKHUT 3
OMOJIOTHYECKUX OITHMO0K

OtBer BKJIIOYAET B ce0S JIBa W3 HA3BaHHBIX BBIIIC DJIEMEHTOB, KOTOpPHIC HE 2
cofiepKaT OMOJIOTUUECKUX OIIMOOK

OTBeT BKJIIOYAET B Ce€Osl OJUH W3 HA3BaHHBIX BBINIEC 3JIEMEHTOB, KOTOphIE HE 1
coziepKaT OMOJIOTHYECKUX OIIMOOK,
NJIN BepHo yka3aH NepBbIN 3JIEMEHT

Bce nHbIE cuTyanuu, HE COOTBETCTBYIOLIME NpaBuiIaM BbICTaBieHusd 3, 2 u 1 0
Oasna

MaxcumanvHouiii 6ain 3

24. Kak y Mblled, y KOTOPbIX KOHIEHTpPALMs TUPEOMUJIHBIX TOPMOHOB OblIa BBIIIE HOPMBI,
M3MEHWINCH CEPAECUHBII BEIOPOC, TEIUIOOTAa4a U TKAHEBBIA KPOBOTOK? OTBETHI OSCHUTE.

Conep:kaHue BEPHOT0 OTBETA U YKA3aHUS 10 OLEHUBAHMIO (0MycKaloTcs vHble | Bajliibl
(hOpMYITHPOBKH OTBETA, HE MCKAKAIOIIINE €T0 CMBICIIA)

DJIEMEHTHI OTBETA:

1) cepnednblil BBIOPOC MTOBBICHIICS;

2) TKaHEBBI KPOBOTOK IOBBICUJICS,

3) Opu yBEIWYEHUU OCHOBHOTO OOMEHa (MHTEHCHBHOCTM OOMEHA BEIIECTB;
WHTCHCUBHOCTH OCHOBHOTO OOMEHa) KPOBb JOJDKHA ObICTpee (MHTESHCHBHEE)
UPKYJIUPOBATH 110 COCYIaM;

4) TemI00T/Aa4ya MOBBICHIACH;

5) npu yBeIWYECHUHW OCHOBHOTO OOMEHa (MHTECHCHBHOCTH OOMEHA BEIISCTB;
WHTEHCUBHOCTH OCHOBHOTO OOMEHA) MPOMCXOJIUT AaKTHUBHOE BBIJEICHUE Terlia
KJICTKaMH;

6) s ToAAep)KaHUS HOPMAJbHOW TeMIepaTypbl TEI0 H30BITOYHOE TEIUIO
BBIBOJIMTCS U3 OpraHU3Ma;

3a oononnumenvHyo uHoOpmayuto, He UMEWH0 OMHOUEHUSL

K 80MpoCcy 3a0aHusi, OANIbL He HAYUCIAIOMCA, HO 34 Haiuyue 8 Heli OuuUboK
chumaemcs 1 b6ann

OtBer BKJIIOWaeT B ce0s BCE HA3BAHHBIC BBIINIE JJIEMEHTHI, HE COACPKHUT 3
OHMOJIOTHYECKHUX OIIUOOK

OTBeT BKIIOYaeT B ceOS TPH M3 HA3BAHHBIX BBIIIC 3JIEMEHTOB, KOTOPHIC HE 2
coZiepKaT OMOJIOTUIECKUX OMIHOOK

OtBeT BKJIIOYaeT B ce0f JBa W3 HA3BaHHBIX BBIIIEC DJIEMEHTOB, KOTOpPHIE HE 1
coJiepKaT OMOJIOTUYECKUX OITUOOK

Bce unble cuTyaruu, HE COOTBETCTBYIOIME IpaBUjaM BBICTaBleHHs 3, 2 m 1 0
Oasa

MaxcumanvHoiii 6ain 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCIIEPUMEHTATOp PEIIMJI W3YyYUTh TMPOIECCHl JKU3HENCATEIHPHOCTH y KHIIEYHON IMaJodKu
(Escherichia coli). Jlna 3Toro oH B KyJIbTypy OakTepuil 100aBWI aHTUOMOTUK MEHUIWIUIMH, a
3aTeéM B TEUCHHUE HENEIN HU3MEpsI KOJWYECTBO KUBBIX KJIETOK B KyJIbType. Pesymbrarsl
SKCIIEPUMEHTa TIPECTaBICeHbI B Tabnwuie. JlobaBieHne aHTHOMOTHKA MPOUCXOAUIIO Ha BTOPOM
JICHb MOCJIe Havalla SKCTIEpUMEHTA.

JleHn 1 2 3 4 5 6 7
AKCIIEPUMEHTA
KomnnuectBo 100 2 2.5 5 15 40 78
JKUBBIX KJIETOK
(%)

23. Kakyto Hyegyio eunomesy* cMor copMyaupoBaTh UCCIEA0BATEND MEPe]] TOCTAHOBKOU

skcriepumenTa? OObSICHUTE, ToYeMy HEOOXOIUMO UCTIOIb30BaTh OAaKTEepUil OJJHOTO BHU/IA, & HE
rpymiy 6akrepuii pasHbix Bu0B? [louemy pe3ynbTaThl SKCIIEpUMEHTa MOTYT OBITh
HEJ0CTOBEPHBIMH, €CJI U3BECTHO, YTO HA BTOPOH JCHB IKCIIEPUMEHTa OaKTepHUalbHaS
KyJIbTypa ObljIa HeIoJIroe BpeMsi Haxoauinach mpu temieparype 80°C?

(*Hynesasa cunomesza — npuHumaemoe no YMOTYAHUIO NPEONONONCEHUe O MOM, UMO He
cyujecmayem Ces3u Mexcoy 08ymMs HaAbI00aemMbiMu cCoOOLIMUAMU, (PEeHOMEHAMU).

Conep:kaHue BEPHOIro OTBeTA U YKA3aHUS 10 OLEHUBAHMIO (I0ITyCKAIOTCS bajuibl
WHBIE POPMYIHPOBKH OTBETA, HE NCKAKAIOIINE €r0 CMBICTA)

DIEMEHTBI OTBETA:

1) HyneBas TUroTe3a — KOJIMYECTBO JKUBBIX KJIETOK OakTEepUU HE 3aBUCHUT OT
BpPEMEHH, MPOBEJECHHOM B DJKCIEpUMEHTE (KOJMYECTBE JHEW C Hadana
OKCMIEPUMEHTA; BPEMEHH JKH3HU KYJIBTYpbl; BPEMEHH TOCIE J00aBICHUS
aHTUOMOTHUKA);

2) y pa3HbIX BUJOB OAKTEpH peakius Ha aHTUOMOTUK OyZIeT OTIUYaThCs;

3) mpu pe3KOM MOBBIILICHUHN TEMIEPaTypbl KIETKU OAKTEPHl MOTYT UCIIBITHIBATh
TEILIOBOM IIOK;

4) npu TEIUIOBOM IIIOKE KJIETKH OaKkTepuid moruoaror;

5) u3-3a TernoBoil 00pabOTKU 3aBUCUMOCTh MEXy JO0OABICHHEM aHTHOMOTHKA
Y KOJIMYECTBOM JKHUBBIX KJIETOK HE Y1aCTCs YCTAaHOBUTb.

3a 0ononHumenvHyro uHpopmayuo, He UMeroUyI0 OMHOUEHUS]

K 6Onpocy 3a0anus, Oanlbl He HAYUCAAIOMCS, HO 34 Haludue 6 Heli OuuUbOK
cHumaemcs 1 6ann

OtBer BKJIIOYAET B ceOs BCE HA3BaHHBIC BBIIIE JJIEMEHTBHI M HE COJCPIKUT 3
OMOJIOTUYECKUX OIITHOOK

OtBer BKIIOYaeT B ceOs /Ba W3 HA3BAHHBIX BHINIE JJIEMEHTOB, KOTOPHIC HE 2
coziepkaT OMOJIOTUUECKUX OIIMOOK
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OTtBer BKJIIOYAaeT B ceOsi OAMH U3 HA3BaHHBIX BBIIIE AJIEMEHTOB, KOTOphIE HE 1
cofiepkaT OMOJIOTUYECKUX OIIHOOK,
NJIN BepHo yka3aH IEpBBIA JJIEMEHT

Bce umHBIE cuTyanuu, HE COOTBETCTBYIOIIME MPaBHJIaM BBICTaBiIcHUSA 3, 2 u 1 0
Oasuia

Maxcumanvruiu 6ain 3

24. Kak U3MEHHUTCS KOJIMYECTBO KHUBBIX KIETOK OakTepuid, eciu Ha 8 JeHb [100aBUTH
NEHULIWJUJIMH M CTPENTOMULUH (QaHTUOMOTHK JAPYTroro TuUma) B KyJAbTYpy B aHAJIOTUYHOMU
KOHIEeHTpauu? OTBET MOSCHUTE.

Conep:kaHue BEPHOIo 0TBETA U YKA3aHUS M0 OLEHUBAHMIO (nonyckarorcs uubie | Basibl
(hOpMYyTHPOBKH OTBETA, HE MCKAKAFOIIINE €TI0 CMBICIIA)

DJIEMEHTHI OTBETA!

1) mpu noGaBieHUH MEHUIWIIJINHA KOJUYECTBO KUBBIX OaKTEPUATBbHBIX KIETOK
POAOKUT PACTH;

nJIn

1) mpu noGaBieHUH MEHUIWIJINHA KOJUYECTBO KUBBIX OaKTEPUABbHBIX KIETOK
YMEHBIIUTCS HE3HAYUTENIBHO (HE YMEHBILIUTCSA);

2) OOJBUIMHCTBO OAKTEpU B KYJIBTYypE MOCIE 100aBIEHUS IEHUIIMIUIUHA OYIyT K
HEMY PE3UCTEHTHBI;

3) pe3ucTeHTHbIE OAKTEPUU HE MOJIBEPKEHBI NEHCTBUIO TEHUIUIUINHA;

4) mpu n00aBIEHUM CTPENTOMHUIMHA OOJNBIIMHCTBO OaKTEpUANbHBIX KJIETOK
ITOrnOHET;

nim

4) npu n00aBIEHUU CTPENTOMUIIMHA B KYJIBTYpE COXPAHUTCS JIMIIb Majasl 4acThb
YCTOMYMBBIX K HEMY KIIETOK;

5) MexaHU3Mbl IEUCTBUSI AHTUOUOTUKOB Pa3IN4arOTCsl, OATOMY PE3UCTEHTHBIE K
NEHULMWUIMHY OakTepuu OyayT NOJABEPKEHBI AEHCTBUIO CTPENTOMHIIMHA.

3a oononHumenvuyro uHGopmayuio, He UMerUWY0 OMHOULEHUS]

K 60MpOCY 3a0aHus, OAllbl He HAYUCTAIOMCA, HO 34 HAludue 6 Heu OuubOK
cHumaemcs 1 6ann

OtBer BKIIOYaeT B ceOs BCe HA3BaHHBIC BBINIC JJIEMEHTBI, HE COACPIKHUT 3
OHOJIOTHYECKUX OIITHOOK

OtBer BKIIOYAeT B ce0S TpW M3 HA3BAHHBIX BBIIIE JJIEMEHTOB, KOTOPHIE HE 2
coziepKaT OMOJIOTHYECKHUX OITHOOK

OTBeT BKJIIOYacT B ceOs JBa W3 HA3BAaHHBIX BBIIIEC DJIEMEHTOB, KOTOPBIC HE 1
coZiepKaT OMOJIOTUIECKUX OMIHOOK

Bce unble cuTyaluu, He COOTBETCTBYIOIIHME IpaBWJIaM BbICTaBICHUS 3, 2 u 1 0
Oanna

Maxcumanvhoiu 6ann 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

23. DKCIIepUMEHTATOp PEIIUI U3yUUTh MPOLECCHl )KU3HEACATEIbHOCTH Y KUIIECYHOW MAIOUKH
(Escherichia coli). Jlna 3Toro oH B KyJIbTypy OakTepuil 100aBWI aHTUOMOTUK MEHUIWIUIMH, a
3aTeéM B TEUCHHUE HENEIN HU3MEpsI KOJWYECTBO KUBBIX KJIETOK B KyJIbType. Pesymbrarsl
SKCIIEPUMEHTa TIPECTaBICeHbI B Tabnwuie. JlobaBieHne aHTHOMOTHKA MPOUCXOAUIIO Ha BTOPOM
JICHb MOCJIe Havalla SKCTIEpUMEHTA.

JleHn 1 2 3 4 5 6 7
AKCIIEPUMEHTA
KomnnuectBo 100 2 2.5 5 15 40 78
JKUBBIX KJIETOK
(%)

Kakasi mepemeHHass B 3TOM SKCIEPUMEHTE OyIeT 3aBUCUMOU (M3MEHSIONICHCS), a Kakas —
He3aBUCUMOU (3amaBaeMoil)? OObsCHUTE, KaK B JAHHOM D3KCIEPUMEHTE MOXHO MOCTaBUTh
ompuyamenvubli Koumpoap™? C Kakoi 1enblo0 He00X0IUMO TaKOW KOHTPOJIb CTABUTh?
(*Ompuuamenbrvlii.  KOHMPOIbL — 5M0 SKCNEPUMEHMANbHBIU KOHMPOIb, NPU KOMOPOM
usyuaemvlii 00veKm He noogep2aemcs IKCNEPUMEHMATbHOMY 8030€UCEUIOD).

Conep:kaHue BEPHOI0 0TBETA U YKA3aHUS 110 OLIEHUBAHUIO bajuibl
(momryckaroTcst HHbIE (POPMYTUPOBKH OTBETA, HE HCKAXKAIOIIUE €T0 CMBICIIA)

DIIEMEHTHI OTBETA!

1) He3aBucuMas (3amaBaeMas SKCIEPUMEHTATOPOM) TMEPEMEHHAs —
BpeMsi, MPOBEACHHOE B HKCIEPUMEHTE (KOJUYECTBO AHEH C Haudaa
AKCIIEPUMEHTA; BpPEMs >KU3HHM KYJBTYpbl; BpeMs Iocjie T00aBICHUs
aHTUOMOTHKA); 3aBUCHMAs (U3MEHSIIOMIASICS B 3aBUCUMOCTH OT

3QIaHHOM) — KOJIMYECTBO JKMBBIX KJIETOK (KOHIIGHTPAIMS >KHUBBIX
KJIETOK KHUIICUHOW TMaAJOUYKHU) (001HCHBI OblMb YKA3AHbL 00e
nepemeHHble);

2) B KyJbTypy € OaKTepusMH HEOOXOAMMO HE T0OABIATh AHTUOUOTHK;
3) ocranpHble TapaMmeTpbl (TeMIeparypy, NHUTATEIbHYIO Cpeay)
HEOOXOIMMO OCTaBUTH 0€3 U3MEHEHHUH;

4) Takoil KOHTPOJb TO3BOJSIET YCTAHOBUTH JIE€MUCTBUTEIBHO JU
KOJIMYECTBO JKMBBIX KJIETOK OaKTepWu 3aBUCUT OT BpPEMEHU B
HKCIIEPUMEHTE MOcTe 100aBIeHUs aHTUOMOTHKA;

N

4) Takoll KOHTPOJIb TO3BOJSET MPOBEPUTH HACKOIBKO HM3MECHCHHS B
KOJIMYECTBE KHUBBIX KJIETOK OaKTepuil OOyCIIOBJIECHBI (akTopamu, He
CBSI3aHHBIMHU C JOOABIIEHHEM aHTUOMOTHKA.

3a dononnumenvHyio uHghopmayulo, He UMEIOULYI0 OMHOULEHUS

K 80MpoCcy 3a0anusi, 0anibl He HAYUCIAIOMCA, HO 3ad Haluyue 8 Hell
owubok cnumaemces 1 6ann

OtBer BKIIOYaeT B ceOs BCC Ha3BaHHBIC BBINIC JJEMEHTHI U HE 3
COJICPKUT OMOJIOTMYECKHUX OITHOOK
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OTBeT BKITIOYAET B ceOs1 TPH M3 HA3BAHHBIX BBIIIE JIEMEHTOB, KOTOPHIC 2
HE CO/IepKaT OMOJIOTMYECKUX OITUOOK

OTBeT BKJIIOYAET B ceOs J1Ba U3 HA3BaHHBIX BBIIIE 3JIEMEHTOB, KOTOPbIE 1
HE CcoziepKaT OMOJIOrMYECKHUX OIIUOOK,
NJIN BepHo yKa3aH NEpBBINA dJIEMEHT

Bce nHBIC cuTyanuu, He COOTBETCTBYIOIIUE IMPAaBUIaM BBICTaBICHUS 3, 0
2 u | dayua

Maxcumanvroit 6ain 3

24. llpeamonoxure, Kak W TOYEMY H3MEHSETCS KOJIMYECTBO JKMBBIX KIETOK OakTepwili B
skcnepuMeHTe. Kak HM3MEHMTCS KOIMYECTBO JKMBBIX KJIETOK OakTepuil, eciu Ha 8§ JeHb
N00aBUTh MEHULWIIMH B KYJIBTYPY B aHAJIOTMYHOM KOHLIEHTpauunu? OTBET MOSICHUTE.

Conep:xaHne BEPHOT0 0TBETA M YKA3aHUA 10 OLICHUBAHUIO banuabl
(momyckaroTcst HHbIe (POPMYITHMPOBKHU OTBETA, HE HCKAKAIOIINE €T0 CMBICTIA)

DJeMEeHTHI OTBETA:

1) xonuyecTBO JKUBBIX KJIETOK OakTepuil mocie g00aBIeHUA
AHTUOMOTHKA CUJIBHO YMEHBIIIACTCS,;

2) ocraBiivecs 0aKTepuy aKTUBHO PA3MHOXKAIOTCS;

3) OonbIIMHCTBO OakTepuil MOrubarOT MOJA NEUCTBUEM aHTUOMOTHKA,
BO3HUKAIOT PE3UCTEHTHBIC OPTAHU3MBI,

4) KOJIMYECTBO KUBBIX OaKTEPUATBHBIX KJIETOK MPOAOIKUT PACTH;
nim

4) KOIUYECTBO KHUBBIX OaKTEPUATbHBIX KJIETOK YMEHBIIUTCS
HE3HAUYUTEJIbHO (HE YMEHBIIIUTCS);

5) OonapbmHMHCTBO OakTepuil B KyJIbType mocie a00aBIeHUS
NEHUIIMIUTMHA OyIyT K HEMY PEe3UCTEHTHBI,

6) pe3ucTeHTHbIE OAKTEPUU HE MOJIBEPKEHBI IEHCTBUIO IEHUIIUIIMHA.
3a dononnumenvHyio ungopmayuro, He UMErOULYI0 OMHOULEHUS

K 80MpOCy 3a0aHus, Oaiibl He HAYUCIAIOMCA, HO 3d HAIudue 6 Hell
ouwubox cnumaemes 1 6ann

OTBeT BKJTIOYAET B ceOs BCE HA3BAHHBIC BHITIIC JIEMEHTHI, HE COIACPKUT 3
OHMOJIOTHYECKHUX OIIUOOK

OTBeT BKIIIOYAET B ceOs1 TPH M3 HA3BAHHBIX BBIIIC DJIEMEHTOB, KOTOPHIC 2
HE COJIEPKAT OMOJIOTUYECKIX OMHMOOK

OTtBeT BKJIIOYAET B ce0s JIBa U3 HA3BAaHHBIX BBIIIE 3JIEMEHTOB, KOTOPHIC 1
HE CoJiepKaT OMOJIOTHYECKUX OITMOOK

Bce uHble cuTyanun, He COOTBETCTBYIOIINE ITPABUJIaM BBICTABJIEHUS 3, 0
2 u 1 bajuia

MaxcumanvHoiii 6ain 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCNEepUMEHTATOp PEUII U3yUYUTh MPOILECCHl pocTa y A0MOBOUW Mblin (Mus musculus). J1ns
ATOTO0 OH €XEJHEBHO BBOJIWJ TIpPYyINIE MbIIIEH COMATOTPOIHBIA TOPMOH M KOPMHJ HX
(UKCUPOBAaHHBIM KOJIMYECTBOM KOpMa. B TedeHue momyTopa JIeT OH U3MEeps MPUPOCT MaCChl
MbIlIel. Pe3ynbraTsl SKCIiepuMEHTa MPeICTaBICHbI B BUE Tpaduka.

500
Ha (hoHe exeaHeBHbIX
4004 WHBEKLMA rOpMOHa pocTa
= 300
@© KoHTponb
S
8 200+
=
100 -

1 1 1

1 1 1
0 100 200 300 400 500 600
Bpems (cyT)

23. Kakas mepeMeHHasi B 3TOM JKCIIEpUMEHTE Oy/eT 3aBUCUMOMN (M3MEHSIOMEHCS), a KaKas —
He3aBUCUMOM (3amaBaemoil)? OObsCHUTE, KaK B JAHHOM JKCIIEPUMEHTE MOXHO TOCTaBUTh
ompuyamenvubiil kKonmpoav™? C Kakol 1eIbi0 HE00XOIUMO TaKOW KOHTPOJIb CTABUTh?
(*OmpuuamenvbHvlii.  KOHMPOIb — 5M0O OSKCHEPUMEHMANbHBIN KOHMPOIb, NPU KOMOPOM
usyuaemvlii 00beKm He no0eep2aemcsi IKCNEPUMEHMATbHOM) 8030€UCBUIO).

Conep:kaHue BEPHOI0 OTBETA U YKA3aHUS 110 OLeHUBAHUIO bajuibl
(momyckaroTcst mHbIE (POPMYITUPOBKH OTBETA, HE HCKAXKAIOIITUE €T0 CMBICIIA)
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DJeMeHThI OTBeTA:

1) He3aBucuMas (3amaBaeMasi SKCIEPUMEHTATOPOM) TIEPEMEHHAs —
BpeMsl, IIPOBEACHHOE B HKCIEPUMEHTE (KOJIMYECTBO JHEW C Hadala
HKCIIEPUMEHTA; BPEMsSI B TEUEHHE KOTOPOIrO MPOBOJIUIUCH UHBEKIUN);
3aBucHUMas (M3MEHSIONMIAsiCd B 3aBUCHUMOCTH OT 3aJaHHOM) — Macca
TeJa MBIIIEH (MMPUPOCT MACCHI MBIIIEH) (Q0NJCHbI OblMb YKA3AHbL 00€
nepemeHtuvle);

2) rpynme MbIIIed BMECTO COMATOTPONHMHA HEOOXOAMMO BBOJUTH
(hU3UOIIOTHYCCKUI PACTBOD;

N

2) rpynie MblllIeid He HY>KHO BBOAUTH COMaTOTPOIIHH;

3) ocTanbHble MmapaMeTpbl (TeMIeparypy, KOJIUYECTBO IHIIH)
HE00XOIUMO OCTaBUTh 0€3 U3MEHEHUM;

4) Takoll KOHTPOJIb MO3BOJISIET YCTAHOBUTH JEHCTBUTEIBHO JIM Macca
Tesa (MPUPOCT MACCHI TEJIAa) 3aBUCUT OT BBEJICHUS COMATOTPOIMHA;
N

4) Takol KOHTPOJb IO3BOJSET MPOBEPUTh HACKOJIBKO W3MEHEHHsS B
Macce Tena (TMpUpPOCTE Macchl Teia) OOYCIOBICHBI (paKTOpaMu, HE
CBSI3aHHBIMH C BBEICHHEM COMAaTOTPOIMHA.

3a oononnumenvHyio uHgopmayuio, He UMEIOULYI0 OMHOULEHUS]

K 80Mpocy 3a0anusi, 0anibl He HAYUCIAIOMCA, HO 34 Haluyue 8 Hell
owubox chumaemcs 1 6ann

OtBer BKIIOYaeT B ceOs BCe Ha3BaHHBIC BBINIC 3JEMCHTHI U HE 3
COJIEPKUT OMOJIOTMYECKHUX OITHOOK

OTBeT BKJIIOYAET B C€0S TPU W3 HA3BaHHBIX BHIIIC 3JIEMEHTOB, KOTOPHIE 2
HE COJIEPIKAT OMOJOTUIECKUX OMHOOK

OTBeT BKJIIOYAET B ce0s J1Ba M3 HA3BaHHBIX BHIIIE AJIEMEHTOB, KOTOPHIS 1
HE Co/IepKaT OMOJIOTMYECKUX OITHOOK,
NJIN BepHo yka3aH MEpPBBIM JJIEMEHT

Bce uHbBIe cuTyanuu, He COOTBETCTBYIOIIUE IMPAaBUIaM BBICTaBICHUS 3, 0
2 u 1 6amna

Maxcumanvroiu 6ain 3

24. B xakoil xeye3e W KakoM OT/elie B HOPME BbIpabaThIBAaETCs cOMATOTPOmHbIA TopMoH? K
Kako# rpyIine XMMHYECKUX BEIIECTB OTHOCUTCS COMATOTPONHbIA ropMoH? Kak y mblied u3
AKCIIEPUMEHTAIbHON TPYMNIBl U3MEHWJIACh BBIPA0OOTKA COOCTBEHHOrO COMATOTPOIHOTO
ropmoHa? OTBET NOACHUTE.

Conep:kaHue BEPHOIro 0TBeTAa U YKA3aHUS 110 OLCHUBAHHUIO baJbl
(momyckaroTcst UHbIE (POPMYIIMPOBKHU OTBETA, HE MCKAXKAIOIIHNE €0 CMBICTIA)
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DJeMEeHTHI OTBETA:

1) B nepennem otaene runodusa;

2) K rpyI1re nentuaoB (O0enIKoB);

3) mpoaykiusi COOCTBEHHOIO COMATOTPOITHOTO TOPMOHA CHU3UJIACh;

4) KOIMYECTBO COMATOTPOITHOTO TOPMOHA PETYIUPYETCS 110 TMPHHITUITY
00paTHO CBS3H;

nim

4) TMPOMYKIHS COMATOTPOITHOTO TOPMOHA YTHETAETCS €ro BBICOKOU
KOHIICHTpAIUEH;

5) no0aBieHHBIM COMATOTPOINUH OyleT HMHrUOUPOBATH IPOIYKIIUIO
(oOpazoBanue) COOCTBEHHOTO COMATOTPOIHMHA.

3a dononnumenvHyo uHgopmayuro, He UMErOULYI0 OMHOULEHUS

K 80MpoCy 3a0aHus, Oaiibl He HAYUCIAIOMCA, HO 34 Haludue 6 Hell
owubox chumaemcs 1 6ann

OTBeT BKJIFOUAET B ce0s1 BCE Ha3BaHHBIE BBIIIE AIEMEHTHI, HE COJICPIKUT 3
OHOJIOTHYECKUX OIITHO0K

OTtBet BKITIOYAET B ceOs 1Ba M3 HA3BAHHBIX BHIIIC 3JIEMEHTOB, KOTOPHIE 2
HE coJiepKaT OMOJIOTHYECKHUX OITHOOK

OtBer BKIIIOYAaeT B ceOsd OJWH M3 HA3BAHHBIX BBIIIE 3JIEMEHTOB, 1
KOTOpBIE HE COAepkKaT OMOIOrMYECKUX OINOOK

Bce uHbIe cuTyaruu, He COOTBETCTBYIOIINE MPaBUIaM BBICTABICHUS 3, 0
2 u 1 6ayna

Maxcumanvuoiii 6ain 3

IlIpouumaiime onucanue skcnepumenma u evinoinume 3a0anus 23 u 24.

DKCNEpUMEHTATOp PEUINI U3YyUUTh MPOLECCHl pocTa y H0MOBOW Mbluu (Mus musculus). JIns
TOr0 OH €XEJHEBHO BBOAWJI TPYIE MBIIIEH COMATOTPONHBI TOPMOH W KOPMHJI HX
(pUKCUPOBAaHHBIM KOJIMYECTBOM KOopMa. B TeueHue moiyTopa JIeT OH U3MEPSUT MPUPOCT MACChI
MbIIIei. Pe3ynbTaTel SKCIiepuMeHTa MPeICTaBICHBI B BUC rpaduka.
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23. Kakyro uynesyro cunomesy* cmor chopMyIupoBaTh HCCIEA0BaTeNb Mepes MOCTaHOBKOU
skcniepuMenTa? OOBACHUTE, TTOYeMY HE0OXOTUMO M3MEPSATh MAcCy y TPYyMIbl MBIIIEH, a HE Y
oaHO ocobu? IloueMy pe3ynapTaTbl SKCIIEPUMEHTA MOTYT OBITh HEAOCTOBEPHBIMH, €CIHU
M3BECTHO, YTO MBIIIIN B SKCIIEPUMEHTE ObUIM pa3HOro Bo3pacra?

(*Hynesaa zunome3a — npuHumaemoe no YMONYAHUIO NPEONON0dNHCeHUe O MOM, UYMO He
cyujecmayem Ces3u Mexcoy 08ymMs HAOI00aemMbiMu cCoObLIMUAMU, (PEHOMEHAMU).

Coaep:xaHue BEpPHOro OTBETA M YKA3aHUS M0 OIEHUBAHUIO Banasl
(momyckaroTcst MHbIE (POPMYIIUPOBKHU OTBETA, HE UCKAYKAIOIIUE €TO CMBICIIA)
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DNeMEeHTHI OTBETA:

1) HyneBas rumnore3za — Macca Teja MBI (IPUPOCT MACChl MbILIEH )
HE 3aBUCUT OT BPEMEHH, MPOBEJCHHOM B 3KCIIEPUMEHTE (KOJIMYECTBE
JHEW C Hayalla SKCIIEPUMEHTAa,; BPEMEHH B TEYEHHE KOTOPOTO
MPOBOJIUIINCH UHBEKIINH ),

2) NOBTOPEHHE HKCIIEPUMEHTA IO3BOJIUT YBEJIUYHUTH JOCTOBEPHOCTH
pe3yJbTara;

NJIn

2) TMOBTOPEHUE SKCIEPHMEHTA MCKIIIOYACT BIWSHUE WHAUBUAYAJIbHOM
W3MEHYMBOCTH Ha pe3yibTar;

NJIn

2) NOBTOPEHHE SKCIEPUMEHTA MO3BOJISIET YMEHBIIUTH MOTPEUIHOCTH
HU3MEPECHUS;

3) TKaHU >KUBOTHOTO MO-PAa3HOMY UYBCTBUTEIBHBI K COMATOTPOITHOMY
TOPMOHY B pa3HOM BO3pacTe;

4) mpoaykius COOCTBEHHOTO COMATOTPOITHOTO TOPMOHa pa3iudHa Y
MBILIEN B PA3HOM BO3pacTe;

5) u3-3a pa3HOro BO3pacTa MbIIICH 3aBUCUMOCTh MEXIYy Maccoil Tela
MBbIIIEH (MIPUPOCTOM MAaCChl MBIIIEH) U BPEMEHEM, IPOBEACHHOM B
AKCIIEpUMEHTE (KOJIMUECTBOM JHEHN ¢ Hayaia HKCIIEPUMEHTa; BpeMEHEM
B T€YEHHE KOTOPOTO MPOBOJMUIINCH UHBEKIIMH ) HE Y/IaCTCSl yCTAHOBUTb.

Eciu 6 omeeme 6 s6HOM 6ude YyKA3aHO YUMo NOBMOpeEHUE
IKCNepuMeHma no360Jslem UCKIIOYUMb AHOMANbHblEe De3)Ibmambl,
CBA3aHHblE C KOHKPEMHOU 0coObl0 6 SKChnepumenme, mo HNyHKm 2
CUuUmams 6epHuIM

3a oononnumenvHyo uHgopmayuio, He UMEruyr0 OMHOUEHUS.

K 80NpOCYy 3a0aHnus, Oalbl He HAYUCIAIOMCA, HO 3a Haludue 8 Hel
owubox chumaemcs 1 6ann

OtBer BKIIOYaeT B ceOs BCe Ha3BaHHBIC BBINIC 3JEMCHTHI U HE 3
COJIEPKUT OMOJIOTMYECKHUX OITHOOK

OTBeT BKJIIOYAET B C€0S TPU W3 HA3BAHHBIX BHIIIC 3JIEMEHTOB, KOTOPHIE 2
HE COJIEPIKAT OMOJOTUYECKUX OMHOOK

OTBeT BKJIIOYAET B ce0s J1Ba M3 HA3BaHHBIX BHIIIE AJIEMEHTOB, KOTOPHIS 1
HE Co/IepKaT OMOJIOTMYECKUX OITHOOK,
NJIN BepHo yka3aH MEpPBBIM JJIEMEHT

Bce uHbBIe cuTyanuu, He COOTBETCTBYIOIIUE IMPaBUIaM BBICTaBICHUS 3, 0
2 u 1 6amna

Maxcumanvruoiu 6ain 3

24. Kakwue 3a001€BaHUS Y YETIOBEKAa MOYKET BBI3BIBATH HEAOCTATOK M U30BITOK TOpMOHA pocTa’?
Kak y wMbImeit w3 sKcmepuMEHTaTbHOW TPYNIbl W3MEHUJACh BbIPAOOTKAa COOCTBEHHOTO
COMaTOTPOMHOTO TOpMOHA? OTBET MOSICHUTE.

Conep:kaHue BEPHOIro 0TBeTA U YKA3aHUS 10 OLleHUBAHHUIO babl
(momyckarotcst HHbIe (POPMYITMPOBKHU OTBETA, HE HCKAKAIOIINE €TO CMBICTIA)
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DJeMEeHTHI OTBETA:

1) mpm HemocTaTke TOPMOHA pPOCTAa BO3HHUKAET KaPJIMKOBOCTH
(runou3apHBIA HAHU3M);

2) nipu U30BITKE TOPMOHA POCTA BOZHUKAET aKpOMETaJIUsl (TUTAaHTU3M);
3) mpoaykiusi COOCTBEHHOTO COMATOTPOITHOTO TOPMOHA CHU3UJIACH;

4) KOIMYECTBO COMATOTPOITHOTO TOPMOHA PETYIUPYETCS 10 TPUHIIUITY
00paTHO CBA3H;

nim

4) npoAyKuus COMAaTOTPOIHOIO TOPMOHA YTHETAETCs €ro BBICOKOM
KOHLICHTpAlUEH;

5) noGaBieHHBIA COMATOTPONUH OyAeT WHIMOMPOBATh MPOTYKLHUIO
(o6pa3oBaHHe) COOCTBEHHOTO COMATOTPOITMHA.

3a dononnumenvHyo uHgopmayuro, He UMErOULYI0 OMHOULEHUS]

K 80mpocy 3a0aHus, Oaiibl He HAYUCIAIOMCA, HO 34 Haludyue 6 Hell
owubok chumaemces 1 bann

OTBeT BKJTIOYAET B ceOsl BCE HA3BaHHBIE BHIIIC 3JICMEHTHI, HE COICPKUT
OMOJIOTHYECKHUX OIIUOOK

OTBeT BKJIIOYAET B ceOsl TPU U3 Ha3BaHHBIX BBIIIE 3JIEMEHTOB, KOTOPHIC
HE coJiepKaT OMOJIOTHYECKUX OITMOOK

OTtBer BKITIOYAET B ceOs 1Ba M3 HA3BAHHBIX BBIIIC 3JIEMEHTOB, KOTOPHIE
HE coJiepKaT OMOJIOTHYECKHUX OITHOOK

Bce uHbIe cuTyanuu, He COOTBETCTBYIONTUE MTPAaBUIaM BBICTABIICHUS 3,
2 u 1 6ayua

Maxcumanvuwvil 6ain
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCNEepUMEHTATOP PEIINII U3YUUTh IPOLIeCChl 0OMEHA BEIIECTB Ha KYJIbTYpe KIETOK CepJeUHON
MBIIIIBI. J[J11 3TOro OH BBIAEIWI KJIETKH CEPACYHON MBIIIILI KPOJIHUKA B KYIbTYPY U U3MEPSLI
noTpeOJICHNE KJIETKAaMU TIIOKO3bI MPU TMOHMKCHHOW KOHIICHTPAIIMHM KHUCIOopoaa (B HopMe
KJIETKM HAXOJATCA B JKMJIKOCTHM HACBIIIEHHE KHUCIOPOIOM KOTOopoil coctaBisieT 90-95%).
Pe3ynbrarsl sKCiepUMeHTa MPEACTABICHBI B TAOIHIIE.

Konuenrpauust | 50 45 40 35 30 25 20
kucnopona (%)
[ToTpebnenue 23 27 27 29 37 41 45
1t0K03bI (%)

23. Kakast mepeMeHHasi B 3TOM JKCIIEpUMEHTE OyleT 3aBUCUMON (M3MEHSIOIIEHCs), a KaKkas —
He3aBUCUMOM (3amaBaeMoit)? OOBSICHUTE, KaK B JJAHHOM SKCHEPUMEHTE MOXHO IOCTABUTH
ompuyamenvublii kKonmpoav™? C Kako 1enbl0 He00X0IUMO TaKOW KOHTPOJIb CTABUThH?
(*Ompuuamenvuvlii  KOHMPOIL — 5MO0 IKCHEPUMEHMATbHBIU KOHMPOLb, NPU KOMOPOM
uzyyaemulii 06veKm He n008epP2aemcs IKCNEPUMEHMATLHOMY B030€UCMBUIO).

Conep:kaHue BEPHOI0 0TBETA U YKA3aHUSA 110 OLIEHUBAHUIO Banasl
(momyckaroTcst uHbIE (POPMYIUPOBKU OTBETA, HE NCKAKAIOLINE €r0 CMBICTIA)

DneMEeHTBI OTBETA:

1) He3zaBucuMas (3a7aBaeMasi IKCIEPUMEHTATOPOM) IMEPEMEHHAs —
KOHIICHTpAIMsSI KHUCIIOpOoAa B cpeie; 3aBUCUMas (M3MCHSIOMIAsACS B
3aBUCUMOCTH OT 33JIaHHON) — TOTPEOJICHNUE TITIOKO3BI (Q0ICHbL OblMb
VKa3aHvl 0be nepemenHvle);

2) KyJIbTypy KJIETOK HEOOXOAMMO TIOMECTHTh B HOPMAJIbHBIC YCIOBHS C
JIOCTYTIOM KHCTIOPO/Ia;

N

2) KyJIbTYypy KJIETOK HEO0OXOJAWMO TOMECTHUTh B YCIOBHSA C
KOHIeHTpauueit kucimopoaa 90-95%;

N

2) KyabTypy KJIETOK HEOOXOIUMO ITOMECTUTh B YCIOBHS ¢ HEM3MEHHOMN
KOHLICHTPALHEN KUCIOPOa;

3) ocranbHble TapaMeTphl (TeMmIeparypy, KOJIMYECTBO TIIFOKO3bI)
HEOOXOIMMO OCTaBUTH 0€3 N3MCHCHUM;

4) Takoil KOHTPOJb MO3BOJSET YCTAHOBUTH JEMCTBUTEIBHO JU
noTpeOJICHHE TTIOKO3bI 3aBUCUT OT KOHIIEHTPAIIMU KUCIIOPOAA B CPEIIE;
NI

4) TakoW KOHTPOJb IO3BOJISIET MPOBEPUTHh HACKOJIHLKO W3MCHCHHS B
noTpeOJICHUH TIIIOKO3bI OOYCJIOBIICHBI (DaKTOpamMu, HE CBSI3aHHBIMHU C
W3MEHCHHEM KOHIICHTPAIIUW KHCIIOPOaa B Cpejie.

3a dononHumenvHyro uHgopmayuo, He UMerUYI0 OMHOULEHUS]

K 80MpocCy 3a0aHus, Oaiibl He HAYUCIAIOMCA, HO 3d HAludue 6 Hell
owubox chumaemcs 1 6ann

OTBET BKJIIOYAET B CE€0S BCE HA3BAHHBIC BBIIIE JJIEMEHTHI U HE 3
COJIEPKUT OMOJIOTMYECKHUX OITHOOK
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OTBeT BKITIOYAET B ceOs1 TPH M3 HA3BAHHBIX BBIIIE JIEMEHTOB, KOTOPHIC 2
HE CO/IepKaT OMOJIOTMYECKUX OITUOOK

OTBeT BKJIIOYAET B ceOs J1Ba U3 HA3BaHHBIX BBIIIE 3JIEMEHTOB, KOTOPbIE 1
HE CcoziepKaT OMOJIOrMYECKHUX OIIUOOK,
NJIN BepHo yKa3aH NEpBBINA dJIEMEHT

Bce nHBIC cuTyanuu, He COOTBETCTBYIOIIUE IMPAaBUIaM BBICTaBICHUS 3, 0
2 u | dayua

Maxcumanvroit 6ain 3

24. Kakue MeTaboIMIecKue IMPOIECChl MPOUCXOAAT ¢ TIIOKO30M B KIIETKaX CEPACYHON MBIIIIIBI
P OTHOCHUTEJIBLHO BBICOKOM M HU3KOW KOHIIEHTparuu kuciaopoaa? Oteer nosicaute. [louemy
IIPY HAU3KOW KOHIIEHTPAIIUU KUCIIOPOIa Cpeia ¢ KyJIBTYPOU KJIETOK IMOCTETICHHO 3aKUCIISETCS?

Conep:xaHne BEPHOT0 0TBETA M YKA3aHUA 10 OLICHUBAHUIO banuabl
(momyckaroTcst HHbIe (POPMYITHMPOBKHU OTBETA, HE HCKAKAIOIINE €T0 CMBICTIA)

DJIEMEHTBI OTBETA:

1) mpu BBICOKOW KOHIIEHTpPALUM KHUCJIOPOJa MPOUCXOIUT TOJIHOE
paziiokeHue (OKUCIEHUE) IFOKO3BI 10 YIIIEKUCIIOTO Ta3a U BOAbI,

NJIn

1) mpu BBICOKOM KOHIIEHTPAI[UU TIIFOKO3bI MPOUCXOAUT KHUCIOPOIHOE
OKHUCJICHUE (PACIICTUICHHE) TITIOKO3HI;

2) npu HU3KOM KOHUEHTpAIMU KUCIOpOJa III0KO3a PaCIIEIUISETCs 10
JakTara (MOJIOYHON KHUCIIOTHI);

NI

2) npu HU3KOM KOHIIETPALUU KUCJIOPOJA MPOUCXOIUT MOJIOYHOKHCIIOE
OpOXXEeHHUE;

3) M TOJHOTO pa3l0oKEHHUsS TIIKO3bl HEOOXOIMM KHCIOPOI
(akuenTop IEKTPOHOB);

4) mpu HU3KOM KOHILIEHTpAalMd B CpEay U3 KIETOK IOCTOSHHO
BBIJICJISIETCS JIAKTAT (MOJIOUHAS KUCIIOTA);

5) nakTaT UMeeT KUCIIYIO PEaKIUIO Cpeny (SIBISIeTCS KUCIOTOM).

3a dononnumenvHyio ungopmayuro, He UMErOULYI0 OMHOULEHUS]

K 80MpOCy 3a0aHus, Oaiibl He HAYUCIAIOMCA, HO 3d HAludue 6 Hell
ouwubox cnumaemes 1 6ann

OTBeT BKITIOYAET B ceOs BCE HA3BAHHBIC BHITIIE DJIEMEHTHI, HE COIACPKUT 3
OHMOJIOTHYECKHUX OIIUOOK

OTBeT BKIIIOYAET B ceOs IBa M3 HA3BAHHBIX BBIIIC DJIEMEHTOB, KOTOPHIC 2
HE COJIEPKAT OMOJIOTUYECKIX OMHMOOK

OtBer BKIIOYaeT B ceOsd OAUH W3 HA3BAHHBIX BBIIIE 3JIEMEHTOB, 1
KOTOpBIE HE coiepakKaT OMOIOrMYECKUX OMNOO0K

Bce uHble cuTyanun, He COOTBETCTBYIOIINE ITPABUIaM BBICTABJIEHUS 3, 0
2 u 1 bajyuia

MaxcumanvHoiii 6ain 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCNEepUMEHTATOP PEIINII U3YUUTh IPOLIeCChl 0OMEHA BEIIECTB Ha KYJIbTYpe KIETOK CepJeUHON
MBIIIIBI. J[J11 3TOro OH BBIAEIWI KJIETKH CEPACYHON MBIIIILI KPOJIHUKA B KYIbTYPY U U3MEPSLI
noTpeOJICHNE KJIETKAaMU TIIOKO3bI MPU TMOHMKCHHOW KOHIICHTPAIIMHM KHUCIOopoaa (B HopMe
KJIETKM HAXOJATCA B JKMJIKOCTHM HACBIIIEHHE KHUCIOPOIOM KOTOopoil coctaBisieT 90-95%).
Pe3ynbrarsl sKCiepUMeHTa MPEACTABICHBI B TAOIHIIE.

Konuenrpauust | 50 45 40 35 30 25 20
kucnopona (%)
[ToTpebnenue 23 27 27 29 37 41 45
1t0K03bI (%)

23. Kakyro uviesyio eunomesy® cMor chopMylIHpoBaTh HCCIICIOBATENb IEPe] MOCTAHOBKOW
skciepuMenTa? OOBSICHUTE, MOYEMY B IMPOIECCE DKCICPUMEHTA cpejla IOCTCICHHO
3akuciserca? Ilouemy SKCIIEpHMEHT HEOOXOAMMO IPOBECTH HECKOJIBKO Pa3 ¢ HE3aBHCHMO
HOJYYCHHBIMU KYJIBTypaMHU KJICTOK, a HE OIUH pa3?

(*Hynesasa cunomesza — npunumaemoe no YMOTYAHUIO NPEONONONCEHUE O MOM, HMO He
cyujecmayem Ces3u mexcoy 08ymMs Haba00aembiMu cCoOOLIMUIMU, (PEHOMEHAMU).

C(mepmalme BEPHOI'0O 0TBETA U YKa3aHMUHA 110 OIICHUBAHUIO banabl
(I[OHYCKEIIOTCH HWHBIC CI)OpMYJ'IPIpOBKI/I OTBE€TAa, HC HCKAaXXAroImue €ro CMLICJ'Ia)

DNEeMEHTBI OTBETA:

1) HyneBas runores3a — nOTpedICHUE TIIOKO3bI KIETKAMU HE 3aBUCUT OT
KOHILICHTPALIMK KUCJIOPOJa B CPEJIE;

2) mpu HHU3KOKW KOHUEHTpPAUUM B CpEly M3 KIETOK IOCTOSHHO
BBIJICJIIETCS JIAKTaT (MOJIOUHAs KUCIIOTA);

3) nakTatr UMEET KUCIIYIO PEAKIIUIO cpeny (SBISETCS KUCIOTOW);

4) TMOBTOpEHHME DKCIEPUMEHTA TO3BOJIUT YBEIUYHUTH JIOCTOBEPHOCTh
pe3yabTara;

N

4) MOBTOpPEHHUE IKCIEPUMEHTA MCKIIOYAET BIUSHUE WHIANBUIYaTbHON
M3MEHUYMBOCTU Ha PE3YJIbTar;

N

4) MoOBTOpEHHE HKCIIEPUMEHTA IMO3BOJISIET YMEHBIIUTh IMOTPEUTHOCTh
U3MEpEHUS;

Ecnu 6 omeeme 6 sa6HomM 6ude YKA3aHO YMO NOBMOpEHUE
9KCNepuUMerma no360Jisiem UCKIIOYUMb AHOMATbHblE Pe3YIbmambl,
CBA3AHHblE C KOHKDEmHOU 0coObl0 6 OIKCnepumenme, mo HNYHKm 4
cuumams 8epHuIM

3a dononnumenvHyo uHpOpmayuro, He UMEOULYI0 OMHOULEHUS

K 80Mpocy 3a0anus, Oaiibl He HAYUCIAIOMCA, HO 3d HAludue 6 Hell
owubox cnumaemces 1 6ann

OtBer BKJIIOYaeT B ceOs Bce Ha3BaHHBLIE BBIIIE DJIEMEHTHI U HE 3
COJIEPKUT OMOJIOTMYECKUX OITHOOK
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OTBeT BKITIOYAET B ceOs1 TPH M3 HA3BAHHBIX BBIIIE JIEMEHTOB, KOTOPHIC 2
HE CO/IepKaT OMOJIOTMYECKUX OITUOOK

OTBeT BKJIIOYAET B ceOs J1Ba U3 HA3BaHHBIX BBIIIE 3JIEMEHTOB, KOTOPbIE 1
HE CcoziepKaT OMOJIOrMYECKHUX OIIUOOK,
NJIN BepHo yKa3aH NEpBBINA dJIEMEHT

Bce nHBIC cuTyanuu, He COOTBETCTBYIOIIUE IMPAaBUIaM BBICTaBICHUS 3, 0
2 u | dayua

Maxcumanvroit 6ain 3

24. Kak wu3mensercs BbipaboTka AT® KiIeTKamMu CepIEYHON MBIl NP HU3KOU
KOHIIEHTpaluu Kuciopoja B cpene? Kak u3mMeHHTCS MOTpeOlieHHE TITIOKO3bl MPH BBICOKOM
KOHILIEHTPALIUK KUCJIOPOJa, €CIU B Cpely J0OaBUTh POTEHOH (MHTMOUPYET TPAHCIOPTHYIO LENb
B MUTOXOH/JIpUsX)? OTBETHI MOSICHUTE.

Conep:kaHue BEPHOIro 0TBeTA U YKA3aHUS 10 OLEHUBAHUIO baJsbl
(momyckaroTCst UHBIE (POPMYIIMPOBKHU OTBETA, HE UCKAXKAIOIIHME €0 CMBICTIA)

DJIEMEHTHI OTBETA!

1) BeipaboTka ATD He usmeHsercs;

nim

1) BeipaboTka AT® ocrTaercsi Ha OIHOM YPOBHE;

2) TOBBINICEHHOE TOTPEOJICHNE TIIFOKO3bI MO3BOJISIET KOMIIEHCHUPOBATH
notepu B 3 (HEKTUBHOCTHU TIPU OPOKEHUU;

3) notpe0biieHHE IIIOKO3bI BBIPACTET;

4) OKHCIHUTEJbHOE paCHICNJECHUE TIIOKO3bl HPOUCXOIUT B
MUTOXOHJIPUSIX;

5) paboTa TpaHCHOPTHOH 1enu OydeT HEBO3MOXKHA W3-3a JEHUCTBUS
UHTHOHUTOPA.

3a dononnumenvHyo uHgopmayuro, He UMErOULYI0 OMHOULEHUS]

K 80mpocy 3a0aHus, Oailbl He HAYUCIAIOMCA, HO 34 Haiudyue 8 Hell
owubok chumaemces 1 bann

OTBeT BKJTIOYAET B ceOsl BCE HA3BaHHBIC BHIIIC 3JICMEHTHI, HE COICPKUT 3
OMOJIOTHYECKHUX OIIUOOK

OTBeT BKJIIOYAET B ceOsl TPU U3 Ha3BaHHBIX BBIIIE 3JIEMEHTOB, KOTOPHIC 2
HE coJiepKaT OMOJIOTHYECKUX OITMOOK

OTtBer BKITIOYAET B ceOs 1Ba M3 HA3BAHHBIX BHIIIC 3JIEMEHTOB, KOTOPHIE 1
HE coJiepKaT OMOJIOTHYECKHUX OITHOOK

Bce uHbIe cuTyanuu, He COOTBETCTBYIONIUE MTPAaBUIaM BBICTABIICHUS 3, 0
2 u 1 6ayua

Maxcumanvuovil 6ain 3
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

Yu€Hbiii POBEN AKCIEPUMEHT C CBHIPBIM KIIyOHeM Kaptodens. J[Jis 3TOro OH HCIOIb30Bal
KyCOUKH KIyOHs Kaprodens (UKCUPOBAaHHOM MacChl, K KOTOPBIM J00aBIST Pa3IMYHOE
KOJIMYECTBO 3%-HOM MepeKrcH Bopopoaa. Pe3ynbraTel 3KCEPUMEHTA U YPABHEHHE PEAKLIHH,
IPOUCXOSIIEH B KJIETKaX KIIyOHs kapTodersi, MpeCTaBIeHbl Ha rpaduke.
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o

0 500 1000 1500 2000 2500
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23. Kakas nepeMeHHasi B 3TOM JKCIIEpUMEHTE Oy/eT 3aBUCUMOM (M3MEHSIOLIEHCS), a Kakas —
He3aBUCHMOM (3amaBaemoil)? OOBsCHUTE, KaK B JAHHOM JKCIIEPUMEHTE MOXHO IIOCTaBUTh
ompuyamenvubill kKonmpoav™? C Kakol 1eIbI0 HE00XOIUMO TaKOW KOHTPOJIb CTABUTh?
(*Ompuuamensvnolii.  KOHMPOAL — 52MO0 IKCHEPUMEHMATbHLIL KOHMPOdb, NPU KOMOPOM
usyuaemwlii 00vbeKm He no0sep2aemcsi IKCNEPUMEHMATbHOM) 8030€UCBUIO).

CollepmaHne BEPHOI'O 0TBETA U YKa3aHUHA 110 OIICHUBAHUIO banasl
(momyckaroTcst UHbIE OPMYIUPOBKHU OTBETA, HE UCKAXKAIOLIUE €TO CMBICIIA)
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DJeMeHThI OTBeTA:

1) He3aBucuMas (3amaBaeMasi SKCIEPUMEHTATOPOM) TIEPEMEHHAs —
KoJIn4dyecTBO (00bEM) noOaBICHHOW MEpPEKHUCH; 3aBHCHUMas
(M3MEHSIOIAsICS B 3aBUCUMOCTHU OT 33JIaHHOMN) — CKOPOCTh BBIJEICHUS
KHCIIOpOAAa (CKOPOCTh TMPOTEKAHUS XUMHUYECKOW PEaKIUH) (00NHCHDI
ObIMb YKA3aHbl 00e nepemenmbvie),

2) K KycoukaMm KiyOHs kapTodenss Heo0X0IUMO He J00aBIISITh Karaiasy
(m100aBIATH BMECTO KaTasia3bl BOY);

3) ocranbHble MmapaMeTpel (Temmeparypy, pH u 1p.) HeoOxomumo
OCTaBUTh 0€3 N3MEHEHU;

4) Takoil KOHTPOJb MO3BOJSET YCTAHOBUTH JEUCTBUTEIBHO JU
CKOPOCTbH BBIJICJICHHSI KUCTIOPO/Ia 3aBUCUT OT KOJIMYECTBA JOOaBIsIeMOM
MEPEKUCH;

NJin

4) Takol KOHTPOJIb TMO3BOJSIET MPOBEPUTh HACKOIBKO H3MEHEHHUS B
CKOPOCTHU BBIJIENICHUSI KHUCJIOpoAa OOYyCIOBJIEHbI (QaKTopamu, He
CBSI3aHHBIMH C TTOBBIIICHHEM KOJIHMYECTBA MIEPEKUCH BOJOPO/IA.

3a oononnumenvHyo ungopmayuio, He UMeruro OMHOUEHUS.

K 80Mpocy 3a0anus, Oaiibl He HAYUCIAIOMCA, HO 3d HAludue 6 Heli
owubok cnumaemces 1 6ann

OTBET BKJIOYAET B CE€0S BCE HA3BAHHBIC BBIIIE JJIEMEHTHI U HE 3
COJIEPKUT OMOJIOTMYECKUX OITUOOK

OTBeT BKJIIOYAET B c€0s TPU M3 HA3BAHHBIX BHIIIE 3JIEMEHTOB, KOTOPHIE 2
HE co/iepKaT OMOJIOTMYECKHUX OITHOOK

OTBer BKJIIOYAET B ce0s JIBa U3 Ha3BAHHBIX BBIIIE 3JIEMEHTOB, KOTOPHIE 1
HE Co/IepKaT OMOJIOTMYECKUX OITHOOK,
NJIN BepHo yka3aH IEpBBIA JJIEMEHT

Bce unbIe cuTyanuu, He COOTBETCTBYIOIIUE ITpaBUjIaM BBICTABICHUS 3, 0
2 u 1 Gayna

Maxcumanvhoit 6ain 3

24. Kakytro 6uonornyeckyro ()yHKIMIO BBIIOJNHSET KaTanas3a B )KUBbIX KileTkax? Kak namenstcs
pe3yAbTaThl IKCIEPUMEHTA, €CIIH Nepe 100aBIeHUEM MEPEKUCH KITyOHU KapTodens
npeaBapuTeabHO cBapsAT? OTBET MOSICHUTE.

Conep:kaHue BEPHOIro 0TBeTA U YKA3aHUS 10 OLCHUBAHUIO baJibl
(momyckaroTcst UHBIE (POPMYIIMPOBKHU OTBETA, HE UCKAXKAIOIIHE €0 CMBICTIA)
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DJeMEeHTHI OTBETA:

1) xaranaza oOecneduBaeT pa3l0KEHHE NEPEKUCH BOJAOpPOJA
(mpegoTBpaniaeT MOBPEXKACHUE KIETOK B PE3yabTare MEPEKHUCHOTO
OKHCJICHUS OPTraHWYECKHX BEIECTB; BBINOJHAECT AHTUOKCHUIAHTHYIO
yHKIIHIO);

2) pas3lioKEeHUE MNEepeKHCH BOJAOpoAa (BBIIEICHHE KHUCIOPOaA)
IIPOUCXOIUTH HE OyJIET;

3) xarana3za siBisgeTcs 0eiakoM (hpepMeHTOM);

4) B xome TeriIoBOW OOpaOOTKH MPOWCXOAUT JIEHATypalus OEJKOB
(bepmeHTOB).

3a dononnumenvHyio ungopmayuro, He UMErOULYI0 OMHOULEHUS]

K 80OMpOCy 3a0anus, Oulbl He HAYUCTAIOMCS, HO 3d Haluuue 8 Hell
ouwubox cnumaemcs 1 6ann

OTBeT BKIIFOYAET B ce0s1 BCE Ha3BaHHBIC BBIIIE AIEMEHTHI, HE COJICPIKUT
OHMOJIOTHYECKHUX OIINOOK

OTBeT BKIIIOYAET B ceOs1 TPH M3 HA3BAHHBIX BBIIIC DJIEMEHTOB, KOTOPHIC
HE CoJIepKaT OMOJIOTHYECKHUX OITHOOK

OTtBet BKJIIOYAeT B ceOs JIBa M3 HA3BAHHBIX BBIIIE SJIEMEHTOB, KOTOPbHIE
HE coJiepKaT OMOJIOTUUYECKUX OIITMOOK

Bce unbIe cuTyanum, He COOTBETCTBYIONTUE MPABUIIaM BBICTABIICHUS 3,
2 u 1 bajyuia

MaxcumanvHoiii 6ain
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

Yu€Hbiii POBEN AKCIEPUMEHT C CBHIPBIM KIIyOHeM Kaptodens. J[Jis 3TOro OH HCIOIb30Bal
KyCOUKH KIyOHs Kaprodens (UKCUPOBAaHHOM MacChl, K KOTOPBIM J00aBIST Pa3IMYHOE
KOJIMYECTBO 3%-HOM MepeKrcH Bopopoaa. Pe3ynbraTel 3KCEPUMEHTA U YPABHEHHE PEAKLIHH,
IPOUCXOSIIEH B KJIETKaX KIIyOHs kapTodersi, MpeCTaBIeHbl Ha rpaduke.
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CKOpOCTb BblAENEHUs KNCnopoaa (Mxkn/muH.)

o

0 500 1000 1500 2000 2500
KonuyectBo aobaBnsiemon nepekucu (Mkn)

23. Kakyto uynesyro eunomesy® cMor chopMmylIupoBaTh HCCIENOBATENb MEPENl MOCTAHOBKOU
skcriepuMenTa? OOBSICHHUTE, TTOUYeMy HEOOXOIUMO HCIOIb30BaTh KyCOYKH W3 OIHOTO KITYOHS
kapTodens, a He u3 KIyOHe# pa3HbIX copToB? [lodemy pe3ynbTaThl IKCIEPUMEHTA MOTYT OBITh
HEJIOCTOBEPHBIMH, €CIIM W3BECTHO, YTO B TEMIIEparypa B MPOOMpPKE B XOJe€ IKCIEPUMEHTA
noBbIicHiIach Ha 15 rpagycoB Llenbcus?

(*Hynesasa cunomeza — npuHumaemoe no YMOTYAHUIO NPEONONONCEHUe O MOM, UmMO He
cyujecmayem cesa3u mMexicoy 08yMs HabI0aemMblMu coObIMUAMU, (PEHOMEHAMU).

Couepmam/le BEPHOI0 OTBETA H YKa3aHUSA 110 OHCHUBAHHUIO banasl
(omyckaroTcs nHble (POPMYITUPOBKH OTBETA, HE CKAXKAIOIINE €r0 CMbICHA)
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DJeMeHThI OTBeTA:

1) HyneBas rumore3a — CKOPOCTb BBIJECJIECHHS KHUCIOpoJa (CKOPOCTh
NPOTEKaHUsl PpEeaKIMM) HE 3aBUCUT OT KOJIMYECTBAa J100aBiIsseMOM
MEPEKUCH;

2) B KIYyOHSX pa3HbBIX COPTOB KapTo(enss MOKET KOHUEHTparus
KaTrajasbl MOXKET pa3JIN4aThCs;

3) B xoze TEmIoBO 00pabOTKH MOMKET MPOMCXOAUTH JEHATyparus
(dhepMeHTOB

N

3) ¢epmeHTBHl pabOTalOT B OINPEACICHHOM JUana3oHEe TeMIIepaTyp
(cyuiecTByeT TeMIiepaTypHbIid ONTUMYM 17151 (DEpMEHTA);

4) npu neHarypauuu GEepMEHT CTAHOBUTCS HEAKTUBHBIM;

N

4) nmpu U3MEHEHUU TEMIIEPATypPbl CKOPOCTh (DEPMEHTATUBHOM peaKuu
MOXET H3MEHATHCA (IIPU MOBBILIEHUH TEMIIEPATypbl CKOPOCThb
BBIICJICHUSI KUCIIOPO/Ia CHUKAETCS);

5) konuyecTtBO (epMeHTa (CKOPOCTh peaKlHu) HU3MEHSETCS U
3aBUCUMOCTh MEXJYy KOJMYECTBOM J00aBJIC€HHON MEpEeKUcH u
CKOPOCTBIO BBIJIEJICHUSI KUCJIOpPOJla HE YAACTCs YCTAaHOBUTH B SIBHOM
BUJIE.

Ecnu 6 omeeme 6 s6HOM 6uUde nNpucymcmeyem 3a8UCUMOCTb MEHCOY
CKOpOCMbIO peakyuu U memnepamypou, a makdce YKA3aHO Ha
uUsMeHeHue QUKCUPOBAHHOU NePEeMEeHHOL, MO NYHKMbl 3—5 Ccuumamo
GEPHBIMUL.

3a dononnumenvHyo uHhopmayuro, He UMEIOULYI0 OMHOULEHUS

K 80mpocy 3a0anus, Oaiibl He HAYUCIAIOMCA, HO 3a HAaudue 6 Hell
owubox chumaemcs 1 6ann

OTBET BKJIOYAET B CeO0s BCE HA3BAHHBIC BBIIIE DJIEMEHTHI U HE 3
COJIEPKUT OMOJIOTMYECKUX OITUOOK
OtBer BKIIOYAeT B ceOs dYEThIpE M3 HA3BAaHHBIX BHIIIE 3JIEMEHTOB, 2
KOTOPBIE HE cojiepKaT OUOJIOTUYECKUX OIMO0K
OTBeT BKJIIOYAET B c€0s TPU M3 HA3BAHHBIX BHIIIE 3JIEMEHTOB, KOTOPHIE 1
HE co/iepKaT OMOJIOTMYECKHUX OIITHOOK,
NJIN BepHo yka3aH IEpBBIM JJIEMEHT
Bce uHble cuTyanuu, He COOTBETCTBYIOIIME ITPABUIIaM BBICTABJIEHUS 3, 0
2 u 1 baina

MaxcumanvHhoit 6ain 3

Kakyto Ouonorudeckyro (yHKIIMIO BBITIOJHSIET KaTaja3a B JKUBbIX KieTkax? [louemy mnpu
YBEIIMUEHUH KoIM4decTBa A00aBieHHON mnepekucu cBbiie 2000 MK CKOPOCTH BbIJEICHUS
kucnopona He pactér? Kak u3meHSATCS pe3ynbTaThl SKCIEPUMEHTa, €CIM KyCOYKU KITyOHS
KapTodens 10 SKCIIepUMEeHTa JepKaTb B 96% 3TUII0BOM CIIUPTE HECKOILKO HEEIb?

Cozlepmam/le BCPHOI'O OTBE€TA H YKa3aHHUA 110 OHCHUBAHUIO
(momyckarotcst HHbIe (POPMYITMPOBKHU OTBETA, HE HCKAKAIOIINE €TO CMBICTIA)

Bbanabl
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DJeMEeHTHI OTBETA:

1) xaramaza oOecmeduBaeT pa3I0oXKECHHE TEPEKUCH BOIOpPOJaA
(mpegoTBpaniaeT MOBPEXKACHUE KIETOK B PE3yabTare MEPEKHUCHOTO
OKHCJICHUS OPTraHWYECKHX BEIECTB; BBINOJHAECT AHTUOKCHUIAHTHYIO
yHKIIHIO);

2) Bech (pepMEHT, KOTOPBIA UMEETCS B KYCOUKe KITyOHs 3a/IeiICTBOBAaH B
peaKIuy;

nim

2) Bce TOCTYIMHBIE MOJIEKYIIbI (hepMEHTA 3aJICHCTBOBAHBI B PEAKITUY;

3) pasiiokeHHE NepeKUCH BoJopojaa (BblIEICHUE KUCIOPOJA)
MPOUCXOJIUTH HE OY/ET;

4) xaranasa siBIsIETCSl OCITKOBBIM (PEPMEHTOM;

5) B X0Ae XUMHYECKOM 0O0pabOTKM MPOUCXOIMUT JI€HATypalus
(bepMeHTOB.

3a dononnumenvHyo uHgopmayuro, He UMErOULYI0 OMHOULEHUS

K 80MpoCy 3a0aHus, Oaiibl He HAYUCIAIOMCA, HO 3a Haludyue 6 Hell
owubox chumaemcs 1 o6ann

OTBeT BKJIFOUAET B ce0s1 BCE Ha3BaHHBIE BBIIIE AIEMEHTHI, HE COJICPIKUT
OHOJIOTHYECKUX OIITHO0K

OTBeT BKJIIOYAET B c€0s1 TPU M3 HA3BAHHBIX BHIIIE JIEMEHTOB, KOTOPHIE
HE coJiepKaT OMOJIOTHYECKHUX OITHOOK

OTBeT BKIIIOYAET B ceOs JIBa M3 HA3BAHHBIX BBIIIC DJIEMEHTOB, KOTOPHIC
HE COJIEPKAT OMOJIOTUIECKIX OMHMOOK

Bce uHbIe cuTyaruu, He COOTBETCTBYIOIINE MPaBUIaM BBICTABICHUS 3,
2 u 1 6ayna

Maxcumanvuoiii 6ain
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCNEePUMEHTATOP PEUINII U3YyUUTh MPOIECC PabOThI MBI y JOMOBOU MbIiin (Mus musculus).
JInst 3TOr0 OH MCCIIEN0Bajl COCTOSHUE MBI TPEHUPOBAHHBIX U HETPEHUPOBAHHBIX MBIIIECH,
MoJIBeprasi MX OIMHAKOBBIM Harpy3kam. Pe3ynbrarel SKcIieprMeHTa MoKa3aHbl Ha Tpaduke.

% 1 TpeHupoBaHHbIE MbILWK
2 < 2 HeTpeHupoBaHHbIE MbIWN
3
=
315
=
= 2
©
—_
S 10
@
[ —
S 1
55
Q
T
=
So
0 5 10 15 20

Bpems pabotbl (MUH.)

23. Kakyto uynesyro ecunomesy* cMmor chopMyIHpoBaTh HCCIEAOBATENb MEpeln MOCTaHOBKOU
skcriepumMenTa? OOBsICHUTE, TTOYEeMy HEOOXOAMMO TMOAJICPKUBATH OJWHAKOBYIO TEMIIEpPATypy
NpU TPOBEACHUN IKCTIIEPUMEHTA TSl IBYX Ipynn Mblmei? [louemy pe3yabrarsl SKCIIEpUMEHTA
MOTYT OBITh HEOCTOBEPHBIMH, €CIIM M3BECTHO, YTO KOHIICHTPAIMSA KHUCIOpPO/Ia B KJIETKaX, /e
COJIEPKAIIMCh TPEHUPOBAHHBIC U HETPECHUPOBAHHBIE MBIIIN Pa3Invaiach?

(*Hynesasa cunomesza — npuHumaemoe no YMOTYAHUIO NPEeONnoNoNCEeHUe O MOM, UMO He
cyujecmayem Ces3u Mexcoy 08ymMs HAOI00aemMbiMu COObLIMUAMU, (PEHOMEHAMU).

Conep:kaHue BEPHOI0 0TBETA U YKA3aHUSA 110 OLICHUBAHUIO bajibl
(omyckarTcs uHbIe (POPMYITMPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICIIA)
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DJeMeHThI OTBeTA:

1) HyneBas rumoTe3a — KOJIMYECTBO JIAKTaTa B MBIMILAX (CKOPOCTh
HAKOTUICHUS JIaKTara) HE 3aBHCUT OT CTENEHH TPEHUPOBAHHOCTHU
MBI (OT BpeMEHHU PaOOThI MBIIIIIBI);

2) cokpanieHue MbIIILbI — (hepMEHTATUBHBIN MPOLECC;

N

2) B COKpAIIIEHUH MBIIIIIBI YU4aCTBYIOT OenKu (PepMEHTHI);

N

2) mpu TOBBIINIEHHOW TEMIIEpAaType TMOBBIIMIAETCS YTOMIISIEMOCTh
MBIIIEH;

3) pu U3MEHEHNUU TEMITePaTypPhl U3MEHSIETCS aKTUBHOCTH (PEPMEHTOB;
N

3) ¢epmeHTBHl pabOTalOT B OINPEACICHHOM JIUana3oHEe TeMIIepaTyp
(cyuiecTByeT TeMIiepaTypHbId ONTUMYM 1751 (PepMEHTA);

N

3) MOBBIIEHHAS YTOMIISIEMOCTh HMPHUBOJUT K CHUKEHHUIO (PU3MUYECKON
AKTUBHOCTb (MBIIIIEYHOU pabOThI);

4) naktar (MOJIOUHAS KMCJIO0Ta) 00pa3yeTcs MPU HEAOCTATKE KUCIOPOa
B MBIIIIIIAX;

5) KOIMYECTBO KHCIOPOAA, MOCTYIAIOIIEE B MBIIILBI, OTINYAETCS U
3aBUCUMOCTh MEXIY CTEMEHbIO TPEHUPOBAHHOCTH MBIIHU (BPEMEHEM
paboThl) W KOJIMYECTBOM JakTara (MOJOYHOM KHCJIOTHI) HE YIACTCs
YCTAHOBUTH B SIBHOM BHJIC.

Ecnu 6 omeeme 6 s6HOM 6ude nNpucymcmeyem 3a8UCUMOCTb MEHCOY
KOIU4eCmeoM 1aKkmama u HaaiuyuemMm KUCiopooa 6 Muluyax, a makxdice
VKA3aHO HA U3MeHeHUue (OUKCUPOBAHHOU NepeMeHHOU HNyHKmbl 4-5
cuumams 6epHuIMU

3a dononnumenvHyo uHhopmayuro, He UMEIOULYI0 OMHOULEHUS

K 80mpocy 3a0anus, Oaiibl He HAYUCIAIOMCA, HO 3a Haaudue 6 Hell
owubok chumaemces 1 o6ann

OtBer BKIIOYaeT B ceOS BCcEe Ha3BaHHBIC BBIIIC D3JCMEHTHI W HE 3
COJIEPKUT OMOJIOTMYECKUX OITUOOK

OTtBer BKIIOYAaeT B ceOs 4YEThIpe W3 HA3BaHHBIX BHIIIE AIIEMEHTOB, 2
KOTOpPbIE HE COJEPKAT OMOJIOTUYECKHUX OIIHOOK

OTBeT BKJIIOYAET B c€0s1 TPU M3 HA3BAHHBIX BHIIIE 3JIEMEHTOB, KOTOPHIE 1
HE co/iepKaT OMOJIOTMYECKHUX OITHOOK,
NJIN BepHo yka3aH NepBbIN 3JIEMEHT

Bce uHble cuTyanuu, He COOTBETCTBYIOIIME ITPABUIIAM BBICTABJIEHUS 3, 0
2 u 1 baina

Maxcumanvhoit 6ain 3

24. Kak, cornacHo rpaduky, BIUSET CTENEHb TPEHUPOBAHHOCTU MBIIIII] Ha KOJUYECTBO JIaKTaTa
(MOTIOYHOM KHUCJIOTHI), oOpasyromerocs npu ux padore? M3 kakoro coeawHeHHs oOpasyercs
naktar B Mbimmax? [lodemy makrar (Mojo4yHasi KHUCIIOTa) OOpa3yeTcs B MBIIIAX MpU
JUTUTENbHON Harpy3ke? OTBET MOSICHUTE.
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Coaep:xaHue BEpPHOTO OTBETA M YKA3AHUSA MO OLIEHUBAHUIO
(momyckaroTcst UHbIE POPMYIIMPOBKHU OTBETA, HE CKAXKAIOIIHME €0 CMBICTIA)

banabl

DNEeMEHTBI OTBETA:

1) y TpeHUpPOBaHHOW MBIIIU CKOPOCTh HAKOIUICHUS (KOJIUYECTBO)
JaKTaTta (MOJIOYHOM KUCIIOThI) HUXKE, YEM Y HETPEHUPOBAHHOMN

(w1 Ha060pOoT);

2) u3 nupysara ([IBK, nupoBuHOTrpaiHON KUCIOTHI);

niim

2) U3 TITHOKO3bI

3) mpu UIMTENBHON HArpy3Ke B MBIIIIAX BO3HHUKAET HEIOCTATOK
KHUCJIOPOJa (MBIIIIBI HCIIBITHIBAIOT TUIIOKCHIO);

4) MBIIIB TEPEXOAAT Ha aHa’pOOHBIH (OECKUCIOPOIHBIN)
MeTabonu3M (MOJOYHOKHUCIOE OpOXKEHHE), B XOJA€ KOTOPOTO
o0OpasyeTcs JIaKTar.

3a oononHumenvuyro uHpopmayuio, He UMerUWY0 OMHOULEHUS.

K 80MpOCy 3a0aHusi, Oaiivbl He HAYUCIAIMCA, HO 3d Haludue 8 Hell
ouwubox chumaemcs 1 6ann

OTBeT BKJTIOYAET B ceOs BCE HA3BAHHBIE BHITIE DJIEMEHTHI, HE COACPIKUT
OHMOJIOTHYECKHUX OIIUOOK

OTBeT BKIIIOYAET B ceOs1 TPH M3 HA3BAHHBIX BBIIIC DJIEMEHTOB, KOTOPHIC
HE COJIEPKAT OMOJIOTUYECKHUX OMHMOOK

OTtBer BKJIIOYAET B ce0s JIBa M3 HA3BAHHBIX BBIIIE DJIEMEHTOB, KOTOPHIE
HE coJiepKaT OMOJIOTHYECKUX OITMOOK

Bce unbIe cuTyanum, He COOTBETCTBYIONIUE NMPABUIIAM BBICTABIICHUS 3,
2 u 1 bayuia

MaxcumanvHoiii 6ain
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Ilpouumaiime onucanue skcnepumenma u evtnoinume 3a0anus 23 u 24.

DKCNEepUMEHTATOp MPOBEN HKCIIEPUMEHT C NaQHUSIMU B 1EJIIX U3y4YeHHs paboThl cepaua. Jis
ATOTO0 OH B3s1 KynbTypy naduuit (Daphnia pulex) w3 mpyna ¥ OMECTUNI UX B PACTBOPHI C
BOCXOJIAIIEH KOHLECHTpPAUMEN XJIOpHUAA Kajublusa. Pe3ynbrarel SKCIEpUMEHTa IOKa3aHbl B
TabJue.

Bona PacTBop, KOHIIEHTpaIUst HOHOB KaJbIHsI (T/71)

13 1pyna 0,2 0,4 0,6 0,8
Yacrora cepieuyHbIX 250 293 347 412 432
COKpaIeHum /
10 munyT

23. Kakas nepeMeHHasi B 3TOM JKCIIEpUMEHTE Oy/eT 3aBUCUMOMN (M3MEHSIOLIEHCs), a Kakas —
He3aBUCUMOH (3amaBaeMoi)? OOBsSCHHUTE, KaK B JTAHHOM DJKCIEPUMEHTE MOXHO TMOCTABUTH
ompuyamenvubili konmpoap™? C KaKko# 11eIbI0 HE00X0IUMO TaKOM KOHTPOJIb CTAaBUTh?
(*Ompuuamensbnolii.  KOHMPOIL — 5MO IKCNEPUMEHMATbHBIL KOHMPOdb, NPU KOMOPOM
usyuaemviii 06veKm He no08ep2aemcs IKCNePUMEHMATbHOMY 8030€UCEUID).

Cozep:kaHne BEpHOI0O 0TBeTAa U YKA3aHUS 10 OLEHUBAHUIO Banasl
(I[OHYCKaIOTCH HUHBIC (bOpMy.TIPIpOBKI/I OTBC€TAa, HC UCKAXAaroIue €ro CMBICJ'Ia)

DNEeMEHTBI OTBETA:

1) He3aBucuMas (3a7aBaemasi SKCIEPUMEHTATOPOM) MEpEeMEHHas —
KOHIICHTpAIMsI KaJBIIMsI B pacTBOpe (THN pacTBOpa, B KOTOPBIH
MOMEIIATUCh JadHUN); 3aBUCUMast (M3MEHSIOIIAsICS B 3aBUCUMOCTH

OT 3a/IaHHOM) — YacTOTa CEePCUHBIX COKpaIleHU! y napHuit (0onorcHbl
Obimb YKa3anvl 0b6e nepemennvie);

2) kynbTypy nadHu HaI0 TOMEATh B BOLY U3 TIPY/Ia;

nim

2) KynbTypy JadHHI HalO0 OCTaBUTh B W3HAYaJIbHOM pacTBOpe 0Oe3
M3MECHEHUN KOHIICHTPALMK XJIOPU/Ia KAJIbIIHS;

3) ocTanbHbIe MapaMeTphl (BpeMs MOJCUYETOB, KOJIUYECTBO MOICYETOB)
HEOOXOIMMO OCTaBUTH 0€3 N3MCHCHU;

4) Takoil KOHTPOJIb MO3BOJISIET YCTAHOBUTH JICUCTBUTENILHO JIM YacTOTa
COKpamieHusi cepane AadHUM 3aBUCUT OT KOHIICHTPAIlMd HOHOB
KaJIbIIUSI B PACTBOPE;

nim

4) TakoW KOHTPOJb IO3BOJSET MPOBEPUTH HACKOIBKO HM3MEHEHUS B
YacTOTE CEpAEYHBIX COKpalleHuil nadHuu oOycioBIEeHbI (haKTOpamH,
HE CBSI3AHHBIMHU C TIOBBIICHUEM KOHIICHTPAIIMM HOHOB KajbIlUsi B
pacTBope.

3a dononnumenvHyio uHgopmayuro, He UMErOULYI0 OMHOULEHUS]

K 60MpoCy 3a0anus, OQiIbl He HAYUCIAIOMCS, HO 34 HAludue 6 Heu
owubox cnumaemcs 1 6ann
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OTBeT BKJIIOYaeT B ceOsg BCE Ha3BaHHBIC BBINIC JJIEMEHTHI U HE 3
COJIEPKUT OMOJIOTUYECKUX OLINOOK

OTBeT BKJIIOYAET B c€0s1 TPU M3 HA3BAHHBIX BBIIIE AJIEMEHTOB, KOTOPHIE 2
HE COJIEpKaT OMOJIOTHYECKHUX OIUOOK

OTBeT BKJIIOYAET B c€0s 1Ba U3 HA3BAHHBIX BBIIIE AIEMEHTOB, KOTOPHIE |
HE coJiepKaT OMOJIOTHYECKHUX OITHOOK,
NJIN BepHo yka3aH nepBbIA AJIEMEHT

Bce uHble cuTyanuu, He COOTBETCTBYIOIIME TPABUIIAM BBICTABICHUSA 3, 0
2 u 1 bajyuia

Maxcumanvhoit 6ain 3

24. Kak 3aBUCHUT 4acTOTa CEPACYHBIX COKPAIICHUHA Ta(HUI OT KOHIICHTPAIIMK HOHOB KAJIBIIHS B
pactBope? Kakoil THIT KpOBEHOCHOU cuCTeMbI XapaktepeH s gabuun? Kakoit agdext MoxHO
HaAOMI0AaTh, €CIU B KYJIbTYpy HadHMiA, B3ATHIX U3 Mpyaa, 100aBuTh aneTwixoinuH? (Cuurarh
peaknuio cep/ra JapHUM Ha XUMHUYCSCKHE BEIISCTBA aHAJIOTUYHOW peakiuu yenoBeka.) OTBeT
TTOSICHUTE.

CopepskaHne BEpHOIO 0TBeTAa U YKA3aHUS 10 OLEHUBAHUIO Banasl
(I[OHYCKaIOTCH HUHBIC (I)OpMy.TIPIpOBKI/I OTBC€TAa, HC UCKAXAIOIUEC €ro CMLICJ'IE[)

DNEeMEHTBI OTBETA:

1) mpu yBenMYEHUM KOHIIEHTPALIMM HWOHOB KajbllMsi B pacTBOpE
4acToTa CEPACUHBIX COKpAIlCHUN yBeaudyuBaeTcs (IIpU YMEHbBIICHUU
KOHILEHTPAllMd HOHOB KaJblUsl B PACTBOPE YACTOTA CEPAECYHBIX
COKpAIllEHU YMEHBIIAETCS, IPSIMO MPONOPIUOHATbHAS 3aBUCUMOCTH);
2) KpOBEHOCHAs CUCTEMA HE3aMKHYTOr0 (OTKPBITOIO) THUIIA;

3) yacToTa cep/IeYHbIX COKpaIleHul y nagHuit OyaeT yMeHbIIaThCs
pu 100aBICHUH ALIETUIIXO0JIMHA,

4) aleTUIXOJMH — HEeWUpoMeauaTop, BO3JICUCTBYET Ha CEpPIACYHYIO
MBIIIIY NOJABIIsAs €€ COKpaIlCHUsI.

Ecnu 6 omeeme 6 si8HOM 6ude YKA3AHO, YMO YACMOMA CEPOeyUHbIX
COKpaujeHull CHUdxicaemcss npu 000ae1eHuu ayemuixoiund, max Kax
YeHemaemcs akmueHoCcmsb cepoya nyHkmsl 3 u 4 cuumams epHbviMu
3a dononnumenvHyo uHgopmayuro, He UMErOULYI0 OMHOULEHUS

K 80Mpocy 3a0aHusi, Oaunvl He HAYUCIAIOMCA, HO 34 HAluyue 8 Hell
owubok chumaemces 1 bann

OTBeT BKJIFOUAET B C€0s BCE HA3BAHHBIC BBIIIC JIEMEHTBI, HE COACPIKUT 3
OHOJIOTHYECKUX OITHO0K

OTBeT BKJIIOYAET B C€0s1 TPY M3 Ha3BAHHBIX BBIIIE AIIEMEHTOB, KOTOPHIC 2
HE coJiepKaT OMOJIOTHYECKHUX OITMOOK

OTBeT BKIIIOYAET B ceOs 1B M3 HA3BAaHHBIX BBIIIIC 3JIEMEHTOB, KOTOPBIC 1
HE COJIEPKAT OMOJIOTUIECKHUX OMHMOOK
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Bce unble cuTyanuu, He COOTBETCTBYIOLIME IPaBUIaM BBICTABIICHUS 3, 0
2 u 1 Oamia
Maxcumanvnwiti 6ann 3
CTAPAS JIMHUS 24
1. Kakas kierouHas cTpyKTypa uzodpaxeHa Ha Mukpodororpadun? [Ipusenure

A

apryMEHTBI B MOJIH3y CBOETO MHEHHMSI. B KIeTKax Kakoi TKaHHW YeJIOBEKa, MBIIICYHON WU
XPAIIEBOH, 3Ta CTPYKTypa OyZIeT peicTaBiieHa B 0ombIiieM KoiaudaecTBe? OTBeT
MOSICHUTE.

MuToxoHapus;

Ectp nBe memOpanbl (MJIN ecTh BHENIHSS U BHYTPEHHSISI MEMOPAHBI);
Ectb kpuctel (UJIU BhissunBaHUs BHYTPEHHEH MeMOpaHbl);

B MbI111€UHOIA;

MuTtoxonapun npousogsatT AT® (UJIU >unepruto);

MpIieuHast TKaHb COBEpIIIaeT OOJIee YHEPro3aTpaTHyIo padoTy (eciu 6 amom snemeHme
ecmb YKa3aHue Ha MblUedHyI0 MKaHb, Mo 4 sieMenm omeema 3acuumvléamy KaxK
BepHbLIL).

PaccmoTpuTe n3o0paxeHne KapIuOMUOLHUTA (KJIETKU CEPJICYHON MBIIIIIIBI) YeJTOBEKA.
Kakue cTpykTypbl KiieTkn 0003HaueHbl Ha pucyHke mudpamu 1 u 2? Kakue Qpynkumu
OHM BBINONHSIOT? YeM 00yclioBIeHa MONEepevHasi HCYEPUYEHHOCTh MBIIIEYHBIX BOJIOKOH B

cepaue?
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Muodubpuiina;

Oyukuus: cokpaienue kapauomuoruta (UJIM MpleyHOro BOJIOKHA);
MuTtoxoHapHS;

Oynkuus: cuare3 ATO (UJIN BeipaboTKa IHEPTUH ),

[Tonepeunast ncuepueHHOCTH O0YCIIOBIICHA YepeIOBAaHUEM OEJIKOB aKTHHA U MUO3UHA
(omcymcmeue noduépkuymozo co6a 6 omseeme He NO360JAem 3aCUumams omeem Kax
NOTHOCMbIO 8EPHBILL).

Kako#t tun Tkanu n300paxxéH Ha MUKpOGdOTOrpaduu ruCTOIOTMYECKOro pemnapara’?
[IpuBeauTe apryMeHThl B MOJIb3Y CBOEro MHeHUs. Kakue GyHKIUN BBITOTHSIOT
pa3IUYHbIC TUIIBI KJIETOK JAHHON TKaHU?

LR T RN TR N A N

i

HepsHas Tkanb;
Hanuuue neiiponos (MJIN kneTok ¢ oTpocTKaMu);

Hetipons! mpoBoasaT umnynsc (MJIN BocipunnMarot pazapaxenue; MJIN nepenarot
BO30YKJICHUE);
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4. Knerku netipornuu (UJIU ryun) BEIMOTHSAIOT OMOPHYIO, TPOPUUECKYTO, 3alUTHYIO,
CEKPETOPHYIO (PYHKITHIO (00/1CHbL ObIMb YKA3AHBL 1H00ble 08e PYHKYUU, OONYCKAEMC S
onucanue QYHKYUl UHbLMU CI0BAMU, €CIU OHU 8EPHO OMPAICAIOM CYMb YHKYUL).

4. B pactyumx oouuTtax OOJBIIMHCTBA KUBOTHBIX OOHAPYKUBAIOTCSI XPOMOCOMBI THIIA
«JIAMIIOBBIX IIETOK», KOTOPBIE HA3BAHBI TAK 34 CXOACTBO C IIETKAMU, UCIIOJIb3YEMbIMU
JUISL YACTKHU KEPOCUHOBBIX JIaMIl. B KakoM TUIE KJIETOYHOTO JIEJeHUS U B Kakoil (aze
MOKHO OOHAPYXUTh TAKUE XPOMOCOMBbI? ApryMeHTUpYHTe CBOM O0TBET. UTO
IPEJICTABISAIOT COOOM METIIM HA XPOMOCOMAaX M Kako€ OHM UMEIOT 3HAY€HUE IS
KU3ZHEACATEIBHOCTH OOLUTOB?

CnapehHele XpOMOCOMB!
TMNA «NamMroBLIX LWETOoK»

i wf;%%%@%{{ i

/ AN
7 Netna

|

OparmenT
OTAENBHOW
XPOMOCOMbI

XpomaTuH,
obpasyrowni
neTno

HeGonkwan cbnacte

XPOMGCOMS!, BUAHBI

CeCTPUHCKUE

Xpomartuapl Ock

2. Taxk kak o0pa3zytorcsa oduBanenTsl (MJIN nponcxoanT KOHbIOTAIIMs TOMOJIOTUYHbBIX
XpoMOCoM) (omcymcmeue noO4EpKHYmuIX C108 8 Omeeme He N0360JAem 3acCUumanmbs
omeem Kax NOJIHOCMbIO BEPHbILL);

1. B mpodaze 1 meitosa;

3. Tletnu Ha XxpoMocomax — 3710 AekonaeHcupoBanHble (UJIU packpyuennsie, NI
JeCTIUPATU30BAHHbIE) YUACTKY;

4. Ha nernsax npoucxonut cunte3 PHK (MJIU ocymiecTBasieTcs TpaHCKPUIILINS).
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5. Kakas cTpykTypa cepila yenoBeka n300pakeHa Ha pUCyHKe. APryMEHTUPYWTE CBOM
oTBeT. B uém 3akmouaercs GyHKIUs STOU CTPYKTYphI? B KakoM COCTOSIHUM HaXOJUTCS
JaHHAsl CTPYKTYpa B MOMEHT CHUCTOJIbI KETYJ0YKOB U B MOMEHT JAMACTOJIBI cepana’?

1. Tonynyuusiit (MJIN aopTanbHbIil) KiIanaH;
2. Pacnonosxen Ha Bxoze B aopty (MJIM npoBoauT KpoBb U3 JIEBOTO KETYA0UKA B A0PTY);
3. IlpenstcTByeT 0OpaTHOMY TOKY KPOBH B JKEITY0UYEK;

4. B MOMEHT CHCTOJIBI KEITyJOYKOB KJIallaH OTKPHIT, B MOMEHT THACTOJBI — 3aKPBIT
(O0ndICHO OBLIMDB YKA3AHO COCMOsHUE KIANaHa 8 obe (aszvl cepoeuHoco yukia).

CTAPASA JIMHUA 25

3ananue 1 ®usnonory, ¢ HENbIO OMKMCaHuUs (YHKIMOHUPOBAHHUS yXa YEIOBEKA, 4aCTO
BBIJICIISIIOT B HEM JIBE YaCTH — 3BYKOIIPOBOSLIYIO U 3BYKOBOCIIpMHUMarOIy0. Ha3osure
YaCcTH yXa, KOTOPbIE OTHOCST K MEPBOil 1 BTOpoii yacTsaM. KakoBbl QyHKITUHN KaXK10¥ 13
aTuX yactei? Kak uenoBeKy yaercs OIpenessaTh MOJI0KEHHE HCTOYHNKA 3BYK B
MPOCTpaHCTBE?

Kpurepun onennBanus

Caat 100ballnik.com - BAPHAHTLI hopmaTa OrI W EM



1) 3ByKOIpOBOASIIAs YaCTh yXa: YITHAs paKOBHHA, HAPY>KHBIN CITyXOBOH MPOXO,
OapabaHHas MEPernoHKa, CIIyXOBbIe KOCTOUKH (MOJIOTOYEK, HAKOBAIBHS, CTPEMEUKO
(cTpemsi)) OyHKIUH 3BYKOIPOBOJSIIECH YaCTH: IPOBEJCHUE U YCUIIEHUE aKyCTUYECKOTO
(3ByKOBOT'0) CUTHAJIA;

2) 3ByKOBOCTIPHHUMAIOIIAS YaCTh yXa — YIUTKA U €€ 4acTh — KOpTUeB opraH. OyHKIus
YAUTKY Pa3yioKEHUE aKyCTUUECKOr0 CUTHaJa [0 YacToTaM, (PyHKIIHs KOpPTHEBA OpraHa
o0pazoBaHuE ANEKTPUIECKUX CUTHAIIOB.

3) Yenosek nonyvyaeT HHPOPMALKIO OT 000MX YIIEH paclolIOKEHHbIX HA HEKOTOPOM
pPacCTOSIHUM IpyT OT Apyra, TO 3ByK OCTYIAET JIEBOE U MIPaBOE yXa WM YyTh PaHbIIE WIN
qyTh TIO3KE. briaromaps 3Toil pa3Huile BO BpeMEHHU YeT0BEKY (MO3TY) yaaeTCs ONPEIeIUTh
HampaBJICHUE UCTOYHUKA 3BYKa.

3ananue 2 AHanu3 NUIIEBBIX PAIIMOHOB IIO3BOHOYHBIX KUBOTHBIX TIOKA3bIBAET, YTO
HauOOJIbIIIEE YUCIIO TPABOSAHBIX BCTPEUAETCS Y MIPEICTAaBUTENEH MIEKOITUTAIOUINX, TOTrIa
KaK Cpey NTHUI] U PENTUINN UX MPaKTUYeCKU HeT. C KaKUMHU OCOOEHHOCTSIMU B CTPOCHUU
3TO cBsizaHo? KakuM oOpa3oM ycBauBarOT paCTUTEIbHYIO MUILY HEKOTOPbHIE UTyaHBI,
rOAalMHBbI, I'yCH, TETEPEBA U APYTHUE NIPECMBIKAIOIIKECS U NTULIBI. CBOW OTBET
apryMEHTHPYHTE.

Kpurepun ouenuBanus

1. TpaBosiiHbIE 3BEPH ISl YCIICIIHOTO YCBOCHUSI PACTUTEIBLHON MUY UMEIOT
muddepeHpoBaHHbIe 3yObl U TBEPI0E HEOO, UTO MO3BOJSAET STUM >KUBOTHBIM AKTUBHO
IepeTUpPaTh TBEPIAYIO PACTUTEIIBHYIO ITUIILY.

2. Y 4acTu TPaBOSAHBIX MJICKOITUTAIOIIMX UMEETCS CIIOAKHBIA MHOTOKAMEPHBIN JKEIYI0K, a
TAKXKE€ JUIMHHBIN KUIIECYHUK.

3. YcTpoticTBO 3y00B peNTHIINIA HE MTO3BOJISET MEPETUPATh PACTUTEIBHYIO TTUIILY. Y MTHII
3yObl OTCYTCTBYIOT, CJIEJIOBATEIbHO, MEXaHUYECKOE U3METBICHIE HEBO3MOXKHO

4. B xenynKax NTULl UMEIOTCS KAMHU, KOTOPBIE 3aIT1aThIBAKOTCS] PACTUTEIIbHOS THBIMA
MPEACTABUTEISIMU 3TUX KJIACCOB. biiaroiapst COKpaleH1Io CTEHOK JKEJIyIKa, KAMHH KaK
KEPHOBA, IEPETUPAIOT MOMABIINE B KEITYIOK PACTCHUS

3ananue 3 Undysopun — oueHb pasHooOpasHas TpyIIa MPOCTEMINNX, KOTOpas MIMPOKO
pacrpocTpaHeHa B BOIHOMW CpPEJIe C Pa3HOW CTENEHBIO COJIEHOCTU. TUIMMYHBIM NIPENCTABUTEIIEM
SBJISIETCA aKTUBHO IUIaBaromias uHy3opus-tydenpka. Kak opranusm mnomajaepKuBaeT CBOM
BOJIHO-COJIEBOII TOMEOCTa3 B 3aBUCHUMOCTH OT YCIIOBHI OKpykatomieid cpeabl? Kak stomy
OpPraHu3My «ylnaeTcs» BbIOMpATh HANpaBJIEHUE JBUXKEHUS B CTOPOHY MOJE3HBIX
pazapaxuTeneil (Hampumep, NUIIA, KOTOpoW sABIsitoTcs Oaktepun)? CBOU OTBETHI
apryMEHTHUPYUTE.

1. ITonnepxaHue BOIHO-COJIEBOTO FOMEOCTa3a 00ECIIEUNBAETCSI COKPATUTEIbHBIMU BaKyOJIsIMHU,
KOTOpBI€ N30aBISIOTCS OT U3JIMILKOB BOABI, OCTYMAIOIIEN U3 OKPYKAIOIIEH CPEIbI.

2. KoHiieHTpaiusi coyieid B MPECHOM BOJOEME MEHbIIIE, YeM B UH(PY30puH —Ty(denbKe, I0ITOMY
COMIACHO OCMOCY, BoJIa OyJIeT NOCTYIaTh B TEJIO MPOCTEHILIETO.
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3. ABmxenue nHy30pui-Ty(enek MporucxXoauT HENPSIMOIUHEHHO, a TyTeM KYBBIPKaHH. DTO
CBS3aHO C TEM, YTO MOJIEKYJbl, UCXOJALIME OT OAKTEpHM, pa3apa’kaloT pelenTOpHbIe OENKH,
PacIoIOKEHHBIE Ha MIOBEPXHOCTH MeMOpaHbl HHGY30puu. Takas pa3apaxuMOCTh (U3MEHSIETCS
3aps MeMOpaHbl) BBI3BIBACT aKTUBHOE OMEHHWE PECHUYEK C OJHOM CTOPOHBI mpocTeiiiero. B
pesynbrare uHdy3opus-Tydenbka coBepiiaeT KyBeIpoK. [locie nu3MeHeHus MoJoKeHHs Tea B
MPOCTPAHCTBE, PA3APAKECHUE MNPOUCXOAUT, C APYrol CTOpoHBl. M1 BCE MOBTOPSETCS BHOBb.
bnaromaps Takum ABMKEHHSIM OPraHU3M MPUOTUKACTCS K KEPTBE.

3aganme 4 W3BecTHO, YTO KMBas NMPUPOIA MPEACTABIEHA KaK OYE€Hbh MEJIKMMU (HAIPHUMED,
OaxkTepuu), TaK U OYCHb KPYIMHBIMH OpPTaHW3MaMU (HampuMep, CJIOH WJIM CUHUNA KUT). KakoBbl
MpEMMYLIECTBA M HENOCTaTKW Takux pasmepoB Tena? YUrto ux aumutupyer? CBOMl OTBET
apryMEHTHPYHTE, UCIIONB3Ys JJISl 3TOTO MIPUBEICHHBIC B 33JJaHUU MPUMEPHI KUBBIX 00HEKTOB.

1. Bonpmme pasMmepbl Tela COKPAIIAIOT YUCIO TPOPUUECKUX CBS3EH, B KOTOPBIX KPYITHBIE
OpraHU3MBbI BBICTYTIAIOT B POJIM KEPTBBI U HAOOOPOT MEJIKME OPTraHU3Mbl AKTUBHO BOBJICUEHBI B
9TH CBSI3U B BUJIE )KEPTB.

2. Opranu3Msbl OOJIBIIUX Pa3METOB TPEOYIOT MHOTO TOCTYITHOM MU, KOTOPOH 4acTO MOXKET HE
XBaTaTh. Tak, CJIOH NUTAETCS PACTUTEJIbHOW NUIIEH, a CUHUWA KUT KpUJIEM, TO U APYroe
uMeeTcs B OOJIBIIOM KOJIMYECTBE.

3. Ilpu yBenuueHuu Tena (C COXpaHEHHWEM MPOMOPLHM) IUIOMIAb €ro MOBEPXHOCTH PAacTET
IPOIOPLIMOHAIIEHO BTOPOM CTENEHH, 2 00BEM — MPONOPIUOHATBHO TPETHEH CTENEHU JIMHEHHBIX
pa3MepoB (0JHA U3 MPUYUH MEJIKUX pa3MepoB OakTepuil). YBeaudyeHue pa3MepoB OaKTepuii
npuBeIO0 Obl K TOMY, 4YTO KpYMHBIE OakTepUalbHBIC KIETKH HE CMODIM OBl TOTydYaTh
HE0OXO/IMMbIE TTUTATENIbHbIE BEIIECTRA.

4. Cuna tarorenus (rpaButauus) 3emun. C yBeIMUYEHHEM pa3MEpOB OpraHM3MaM HEO0OXOIUMO
MMETh MAaCCHBHBIM CKEJET, OOJBIINYI0 MBINIEYHYI0 Maccy. Tak, KHUT, OKa3aBIIMCh Ha CYIIE
3a/IbIXaeTCsl OT HEBO3MOXHOCTH OOECIEUUTh JbIXaHUE BCIEICTBUE HEAOPA3BUTOCTH TI'PYIHBIX
MBIIIIII.

3aganme S Paccmorpute H300paKeHUs SPUTPOLMTOB HEKOTOPHIX O3BOHOYHBIX JKUBOTHBIX H
YeJIOBEeK: OKyHb, YEJIOBEK, TroiyOb, jsarymka. [lom kakoil mudpoil Ha HEM mpelncTaBiieH
spuTpouuT rony0s? Kakue naMeHeHus: MPOUCXOAWIN C ATUMU KJIETKAaMU B MIPOIIECCE DBOJIOIUN
MMO3BOHOYHBIX KUBOTHBIX? OObsicHUTE cBOW BHIOOD. [Ipm cMemmBaHumM KPOBU Pa3HBIX TPYIIII
4acTO MOXKHO HAOJI0IaTh CKJIEUMBAHUE DOPUTPOIUTOB — arnmoruHanuio. C Kakumu
0COOEHHOCTSIMU XMMHUYECKOTO COCTaBa SPUTPOLIUTOB 3TO CBA3AHO?

Narywkn Mony6sa Jlowapgw, xopoebl Yenoseka
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1. DputporuTsl Tonyost moa uudpoi 3. s SpUTPOLUTOB NTHUI[ XapaKTePHbI OTHOCHUTEIILHO
HEOOJBIINE pa3MepPhl U HAIMYUE SIpAa.

2. YMEHbILIEHHE pa3MepPOB KIETOK U MICUE3HOBEHHE SIAPa B MPOLIECCE PA3BUTHSL.

3. C HaMuue Ha TOBEPXHOCTU MEMOpPaH OEJIKOB — arrIFOTUHOT€HOB (aHTUTEHOB) A U B.

3ananue 6 Kaxue Bujbl MBIIEYHOM pabOTHI M300pakeHbl Ha pUCyHKax A u B? B uem
OTIINYUE MBIIIEYHOH paboThl, M300pakeHHOM ToA OyKBOM A, OT MBIIIEYHON pPaboTHI,
n3obpaxkxeHHOoM moxa OykBoil b? B kakom coCTOSSHUM HaxoAsTCs HEpPBHbIE IIEHTPHI
PETyIUpPYIOLIME IPOLECCH, MPOUCXOASIME B MbIIIAX Ha puc. A? B kakoM cocTosHUM
HAXOJATCS TIPU TOM CaMH MBIIIIIBI?

Muiwia yxopaunsaercs

Puc. A Puc. b

1) A — craruueckas pabora; b — quHamMmuueckas padoTa;

2) pabora, IpOIEMOHCTPUPOBAaHHAs Ha puUC. b cBs3aHa C yKOPOUYEHHEM [BYTJIABOM MBILIIIBI
mwieda (Ourerica), 4TO TPUBOAUT K HM3MEHEHUIO (OpMBI MBIIIIBI W pa3Mmepa; padora,
MPOJEMOHCTPUPOBAHHAS HA PUC. A HE BEJIET K ’TUM U3MEHEHHUSIM;

3) [lBuraresibHbI HEPBHBIN LIEHTP IBYINIABOM M TPEXINIABOW MBIIIIBI HAXOASATCSA B COCTOSIHUU
BO30YKJICHHS.

4) MpbIII1Ibl HAXOASTCS B COCTOSIHUU COKPAIIEHUS.

3ananme 7 PaccmoTpuTe H300paKeHUs SPUTPOLMTOB HEKOTOPHIX MTO3BOHOYHBIX JKUBOTHBIX H
YeJIOBEK: OKyHb, 4YEJOBEK, ronyOb, jsarymka. [lox kakoil nudpoil Ha HeM mpelcTaBiieH
sputporuT AArymku? OObsicHUTE cBoMl BbIOOp. Kakue u3MEHEHHUs MPOUCXOAUIU C ITUMU
KJIIETKAaMU B MPOIECCE HBOJNIOIUM TO3BOHOYHBIX >KUBOTHBIX? Ormpenenure rpynmy KpOBU
YeJIoBeKa, €CJIM B COCTaB MEMOpaH SPUTPOLIUTOB BXOJAT A U B armioTMHOreHbI (AHTUTEHBI).
Kaxkue armoTunuHbI (aHTUTENA) OYyT B COCTABE €T0 I1a3Mbl?

Puibbi Narywxkw Mony6sa JNowanw, xopoBbl Yenoseka

1. DpuTpouuThl JATYMIKA W300paxeHbl moj mudpoi 3. s 3pUTPOLUUTOB 3E€MHOBOIHBIX
XapaKTePHBI OTHOCUTEIHHO OOJIBIITHE Pa3MEPhl U HATTMYHE SIpa.
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2. YMEHBIIIEHHE pa3MepPOB KIETOK U MICUE3HOBEHUE SApa B MIPOLIECCE PA3BUTHSL.
3. [Ins yenoBeka ¢ TakuM HAOOPOM arrIIOTUHOTEHOB (aHTUTEHOB) XapakTepHa 4 rpynna KpoBH.
B cocTaBe mia3Mbl 3TOro yesnoBeKa armIiOTUHUHBI (aHTHTENa) OyayT OTCYyTCTBOBAThH

3apanme 6 PaccmorpuTe pUCYHOK A, Ha KOTOopoM Ha Opanmie (1) muHIIETa CHENAaHHOW W3
MeIW KOHTAaKTUPYET ¢ HEPBHO-MBIIIECYHBIM TIPEIapaToM, U3 TOJBKO YTO MPUTOTOBICHHBIX ABYX
3aIHUX JIANOK JATYIIKU. bpaHiia (2) nuHiieTa U3roTOBJICHHAs U3 JKeJie3a, HE COMPUKACAETCS C
TEJIIOM 3EMHOBOJHOT0. OJKCHEPUMEHTATOp NOJAHUMAET BTOPYI OpaHIly 10 MOMEHTa
conpukocHoBeHusl (puc. b). Uepe3 HEMpOAOMIKUTEIBHOE BpPEMs SKCIIEPUMEHTATOP MOBTOPUII
CBOE JEHMCTBUE, OJHAKO pEaKIMs JAloK JIATyIIEeK Ha IMPUKOCHOBEHHE OTCYyTCTBOBaia. Uem
BBI3BAHO M3MEHEHUE TMOJIOKECHUSI JIATIOK JIATYIIKK B Haudaje skcriepumenTa? CocTaBbTe CXeMy
pedrnexTopHoil ayru naHHoro peduiekca. IloueMy oTcyTcTBOBaja peakius 4epe3 HEKOTOPOe

Bpems?
q

......

A W ] \

1) DieKTpu4ecKuM TOKOM, KOTOPBIM BO3HHMK BCJICJCTBHE 3aMbIKAHUE DJICKTPUYECKON IIEeIu,
00pa30oBaHHOMN MEXY IBYMS pa3HbIMU METAJIJIAMU;

2) Peuentopbl KOXH YYBCTBUTEJIbHBIA HEHPOH (4yBCTBUTENbHBIN IIEHTPOCTPEMUTETHHBIHI
MyTh) HEPBHBIA LIEHTP (CIMHHON MO3T) JIBUTATEIbHBI HEWPOH (ABUTATEIIbHBIN
IIEHTPOOCKHBIN IMyTh) (2] pabounii opran (MbIiia)

3) DnexTpuvecKwii TOK B HEpBaX JIATYIIKA OOECIIEYMBACTCS IBIKEHHEM WOHOB, IIPHU
WUCTApEeHUN BOJIBI HMX KOJIWYECTBO YMEHBIIAETCS, MOATOMY MPOBOJUMOCTH IMaaaeT, a
AIIEKTpUYECKas 1IENb Pa3MBIKAETCS, JIANKU OCTAIOTCS HEMOABH>KHBIMU

3ananue 7 OHroreHes Kakoi KJIETKH n300paxkeH Ha pucyHke? CBOi OTBET apryMeHTUPYHITE.
C kakoil ¢QyHKUMEW MU MOYEeMy Yy 3THX KIETOK IPOUCXOASAT CTOJIb IIIyOOKHE CTPYKTYpHbBIE
n3MeHeHus1? YacTbio KakoW TKaHM SBISAIOTCS 9TH KJIETKH. B yeM 0COOEHHOCTh 3TOM TKaHU?
CBoOl1 OTBET apryMEHTHPYUTE.
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1) DOputponura. IIpeAieCTBEHHUK SPUTPOLIMTA TEPSET CBOE SAPO MEpea TEeM, KaK CTaTh
3pEIIBIM SPUTPOLIUTOM;

2) C ¢ynkuuet Tpancrnopra ra3oB (KUCIOpOAa U YIIEKUCIIOro raza). biaronaps ncue3HOBEHUIO
sJipa yBEIMUYUBAKNCS CBOOOMHBIA 00ObEM 3PUTPOIMTA, KOTOPHIN 3aMONHSIETCS TEMOTTIOOMHOM, B
pe3yabTare 3pesiblil 3pUTPOLIMUT CIIOCOOEH TPAHCIIOPTUPOBATH OOJIbIIIE Ta30B;

3) OputpouuTsl — GOPMEHHBIE DTEMEHTHI KPOBH — KHUJIKOW COCIUHUTEIHHON TKAHU C XOPOIIIO
Pa3BUTHIM MEKKJIETOYHBIM BELIECTBOM — IJIA3MOM

3ananue 8 Paccmorpure pucyHok. Kakas gopma peieKTOpHOro noBeaeHus n300paxeHa Ha
HeM? CBoil oTBeT aprymeHTHpyiiTe. [louemy yueHble €€ OTHOCAT K HEHACIEACTBEHHON (Qopme
noBeseHusA? YTo Ha pUCYHKE M3HAUaJIbHO BBICTYIACT B POJIM O€3pa3iMuHOr0 pa3ipa)kxuTess, a
yT0 Oe3ycnoBHoro? [louemy?

1) YcnoBuslit pedrnexc. Ha pucynke nokasan npouecc ¢opMUPOBaHUS YCIOBHOTO pediekca Ha
3BYK KOJIOKOJIBUMKA, HA Oa3e 0€3yCIOBHOIO MUILEBOTO pedliekca.

2) Oto HeHaclieACTBEHHas (opMa MOBEACHMS, T.K. MPEACTABICHUS O CBOWCTBAX 3BOHKA HE
HACIIEYOTCS.

2) bespasznuuHblii pazapaxkuTesib - 3BOHOK. M3HauajabHO >KMBOTHOE HE pearupyer Ha HTOT
pa3IpaxuTenb, HO B IPOLECCE DKCIEPUMEHTA OH CTAaHOBUTCS YCIOBHBIM. be3yCIIOBHBIN
pasIpaxuTens - IUIa.

3aganue 9 PaccMoTpuTe PHCYHOK, Ha KOTOPOM H300pakeHa MOJIENb, IPELIOKEHHAS
routanackum  ¢usnonoroMm @. [Jonnmepcom. Kakoil mpounecc, J€MOHCTPUPOBAJ YUYEHBIH C
MOMOIIIbIO ITOTO YCTPOICTBA M HA KAKOM (PU3UYECKOM SIBIIEHUU OH pabotan? OyHKIUIO, KaKHX
OpPraHOB BBIMOJHSAET PE3UHOBAasI MeMOpaHa, 0003HaueHHAas o]l HoMepoM 1?7 AHaiorom, Kakux
CUCTEM SBIIIETCS JKCIEPUMEHTATOp M €ro Kuctb pyku? OtBer aprymeHtupyure. [louemy
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00bEM MEIIKOB, MPUKPEINIEHHBIX K CTEKISHHOW TpyOOuyKe, M3MEHSETCs INpU HU3MEHEHUU
MOJIOKEHUS PE3MHOBOM MeMOpaHb1?

1) IIpouecc apixanus (mpouecce BAoxa v BeiIoXa). B ocHOBe JbIxaHus JexXUT TUPQPy3us Ta30B;
2) MexpEOepHBIX MBIIII U Juadparmsl;

3) DkcnepuMeHTaTopa BBICTYIIAET B POJIM HEPBHON CUCTEMBI OpraHu3Ma (MCTOYHUK UMITYJIbCOB
U3 JIBIXaTeJIbHOTO0 HEPBHOIO IIEHTPA, a €ro pyKa (KUCTh) IPUBOJAIIEE B IBHKEHUE MEMOpaHy, B
POJI CUCTEMBI OITOPHI U ABUKECHMUS.

4) BHyTpu mpO3pauHOil CTEKJISHHOM OaHKM BO BpeMsl OIyCKAaHUS PE3MHOBOM MeMOpaHbI
JABJICHUE CHUKAETCS M CTAHOBUTCS HWXKe armocdepHoro. M3-3a pasHULBl JaBIEHUN
PE3MHOBBIE MEIIKU YBETUYUBAIOTCS B 00BEME

3ananue 10 B xu3HHM HACEKOMBIX M MJIEKOIMTAIONIUX 3PEHUE MIPAEM OIPOMHYIO POJIb.
OnHako yCTpOMCTBO ATUX BaXKHEHIIMX OPraHOB YYBCTB y NPEICTABUTEIEN ITHX JBYX KJIACCOB
CIWJIBHO OTIM4YaeTcsi. B yem coCTOAT pasinuuus B CTPOCHMM M BOCHPHUITHH H300pakeHUs
(paceTOUHOTrO I1a3a HACEKOMOTO OT IV1a3a MIIEKOIIUTAIOIIETO?

1) ®aceTounble M1a3a HACEKOMbBIX HEMOABUKHBI, & MIICKOMMUTAIOIIUX MOIBUKHBI

2) Bocnpusrue wuzoOpakeHus (PaceTOUHBIX IJIa3 HACEKOMBIX, COCTOSIIUX M3 OMMATHINEB
MOJIy4aeTCsl MO3aW4yHbIM, T.K. KaKJbIH OMMATHANN «BUIAUTY» TOJBKO KPOIIECYHBIM Y4acCTOK
HaxoJSIIErocsl Mmepel Ia3aMu MpeIMeTa, a y MIICKONUTAIOIUX >KUBOTHOE BUIAUT OOBEKT
LETUKOM.

3) HzoOpaxenHue Ha (POTOUYBCTBUTEIBHBIX KJIETKaX (HaceTOYHBIX TIJa3 MpsiMoe, a y
MJIEKOITUTAIOLIHUX EPEBEPHYTOE.

4) @aceTouHble TMa3a 00ECMEYMBAIOT MHOTHUM OECIIO3BOHOYHBIM I[BETOBOE 3pPEHUE C
BOCIIPUSTHEM YIBTPA(PHUOIETOBBIX JIyuel, a y MIIECKOMUTAIOIIMX I[BETOBOE 3pPEHUE Pa3BUTO
ciabo

aKuM 00pa3oM MHOTOJIETHUM TPaBSIHUCTBIM PACTEHUSM CPEIHEW IMOJIOCHI
3aganme 11 K 6 PO
yaaetcs nzdexars rudenu oT Mopo30B? CBOM OTBET apryMEHTHPYITE.

1. TpaBstHUCTBIE pacTeHUS UMEIOT HEOOJBIIUE pPa3MEpPhl, MOITOMY OOJBITUHCTBO M3 HUX
IIOKPBITHI CHETOM. I1o1 cHerom TeMneparypa BCerna HECKOJIBKO BBILIIE.
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2. CokpallleHH€e Yrciia OPraHOB Yepe3 KOTOPhIE MPOUCXOAUT TPAHCIUPALUS.

3. M36aBneHue pacteHusl OT M3IMUILKOB BoAbl. Bojga mpu 3amep3aHuu paciiupsieTcsi, BhI3bIBast
pa3pylIeHHE KIIETOK.

4. Tlepexonm pacteHuit B cocTosHue aHabuoza. Ux Temmeparypa MONHOCTHIO 3aBUCUT OT
OKPY>KaIOIIUN CPEbI.

3ananue 12 Paccmorpute pucyHok. Kakas dopma pediieKTOpHOro MOBEICHUS KMBOTHBIX
n300pakeHbl Ha HeM? ApPryMeHTHpyHTe CBOW OTBET. UTO Ha PHCYHKE BBICTYIIAET B POJIH
IIyCKOBOTO MexaHu3Ma Takod (opmsl moBeneHusn? Yem, 3Ta (popMa MOBEACHUS OTINYACTCS OT
WHCTUHKTA?

1) 3aneuyarnenue (UMnOpuUHTUHT). B QopmMupoBaHMM HMMIPUHTUHTA MPOUCXOAUT Onaromaps
3pUTEIBHON (UKcalMK 00BEKTA, YTO TOBOPUT O PEIICKTOPHOMN MpUPOJIE pEaKINK (TIOBEICHUN)
TYCHT;

2) I'ychIHs, KOTOPYIO NEPBOM BUIAT BBUTYMBILNECS IyCATa

3) B ommume OT WHCTUHKTA, 3aledyamieHne NpPOSBISIETCS B OYEHb KOPOTKHE TEPUOIBI
HAYaJIbHOTO 3Tara OHTOTE€HEe3a KUBOTHOTO.

3aganne 13 PaccMoTpuTte cxeMy CEpIAEYHOro LUKIIA Ha pUCYHKaX 1-3.

Ha xakom u3 pucyHkoB n300pakeHa ¢aza CUCTOJIBI KeaynoukoB? CBOM OTBET apryMeHTUPYUTE.
B xakoM cOCTOSTHUHM B 3TOT MOMEHT HaXOJSITCS CTBOpUATHIEC KiamaHbl cepAna? B kakue cocysl,
B MOMEHT CUCTOJIBI )KETYIOYKOB, IIOCTYIIAeT KPOBH?

Puc. 1 Puc. 2 Puc. 3

1) Ha pucynke Ne2; Ha pucyHke BUIECH yMEHbBIIAIOUIUICS OOBEM >KEIYIOUYKOB U CTPEIKU
YKa3bIBalOT HA JBMKEHHUE KPOBHU MX IOJOCTEN KaMep.

2) CtBopuarkle KianaHbl B MOMEHT CUCTOJIbI KEITYI0UKOB 3aKPbIBAIOTCS;
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3) KpoBb nocrynaet B a0pTy U JIETOYHBIN CTBOJ (JETOUHYIO apTEPHUIO)

3apanue 14 Paccmorpure GpparMeHT CTPOEHHS IOKPOBA Tela MIIEKOMUTAIOIIETO, KUBYIIETO
BO BHETPOMUYECKUX peruoHax 3emin. OmpeaenuTte MpUHAUICKHOCTh Bojoca moa mudpoit 1.
Ha ugem ocHoBan Bam BbIOOp. CBOH OTBeT apryMeHtupyiite. KakoBo 3HaYeHHE B >KU3HU
YKMBOTHOI'O TaKOT'O TUIIA BOJOC?

1. mox mudpoit 1 n3006pa>keH 0cTeBOM BOJIOC (MTOKPOBHBIN BOJIOC).
2. OcTteBbI€ BOJIOCHI TOJICTHIC, )KECTKHUE, JIMHHBIC.
3. 3ammTa MmoAmepcTKa OT MPOyBaHUSI BETPOM, HAMOKAHHUSI, YACTUYHO B COXPAHEHUH TeIuIa.

3ananue 15 TlpoGnema omiMuuMs CHEAOOHOM MUIIM OT HECHEJOOHON CTOMT Kak Iepe
PaCTUTENbHOSAIHBIMU, TaK U XHUIHBIMU XKUBOTHbIMU. Kak oHa pemiaercs B MEpBOM cliydae, a
Kak Bo BropoMm? KakoBa posb 3peHust B 3ToM npouecce? CBoil OTBET apryMEHTUPYUTE.

OObexkTaMu pacTUTEIHHOSTHBIX >KMUBOTHBIX SIBJISIOTCSI BETETATUBHBIE OpTraHbl pPacTEHUH B
OCHOBHOM ILJIOJIBI, SITOJIBI, IBETHI. L[BET skenTO-0paHkeBO-KpaCHbII

XWUIIHBIE KUBOTHBIE OKpacKa KepTBbI. JKenTo-OpaHKeBO- KpaCHBIA B COUETAaHHH YEPHBIM.
SInoBUTHIE HACEKOMBIE, TAyKOOOpa3HbIE, 36 MHOBOIHBIC

OO6onsiHUE, BKYC U 3pEHHE.

3amanme 16 Xoporo usBecTHO, 4T0 MOPO3 B MUHYC 20C B O€3BETPEHHBIN JIE€Hb TIEPEHOCUTCS
OJIETHIM 4YEJIOBEKOM 0e3 0COObIX MpoOseM, a MpPU CUIBHOM BETpPE B TaKOH MOpPO3 HAYMHAET
3aMep3aTh, MPU 3TOM OH MOXET CyOBbEKTHBHO BOCHPUHUMATH OKPYXKAIOIIYI0 TEMIEPATypy Kak
CWJIBbHBIN MOpo3. biarogapsi KakuM CTpyKTypaM 4eOBEK OLIYLIAeT TEMIIEpaTypy OKpy Karoen
cpensi? Kak opraHuzMy ymaeTcsi TEpEeHOCUTHh OTpHIATeNbHbIE Temmeparypbl? [louemy mpu
CIJIbBHOM BETPE YEJIOBEK BOCHPUHHUMAET OKpPYXKaWIlylo Temmeparypy B 20C Kak CHUIbHBIN
MOpo3?

1) Gnmaromapsi HATMYHUIO TEPMOPEIIETITOPOB PACTIONOKEHHBIX B KOXKE W PEarupyrOIIHX Ha XOJIO0
(xom6ouku Kpay3e)

2) 3TO TPOUCXOAWT ITOTOMY, YTO YBEIMYUBAIOTCS HAIM TEIUIOBBIE TIOTEPH, BCICIACTBUE
BO3paCTaHUs TEIJIOBOTO IMOTOKA UCXOISIIETO U3 HAIIETO OpraHu3Ma

3ananue 17 Smepunbl SBISIOTCS TUIHYHBIMA OOUTATEISIMU ITYCTBIHB, HAPUMEP, yIIacTast
KpPYIJIOTOJIOBKA, TMEpernoHyaTonanas suepuiia, sSuepuna-sao3yo u psa Apyrux. bmaromaps
KaKUM OCOOCHHOCTSIM BHEIIHETO CTPOEHUS U TTOBEJACHUS UM yIal0Ch OCBOUT CTOJIb KPUTHYHbBIC
ycaoBus s xKu3HU. CBOM OTBET apryMEHTUPYUTE.
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1. Toscras Koka 3alIMINAET OT IMPSMBIX COJHEYHBIX JIy4el M BBICOKHX TEMIEPATYP BO3AyXa U
neckKa.

2. Cyxas koxa croco0CTByeT YKOHOMHH BOJIbI B YCJIOBUU €€ neduuura.

3. CrocobHOCTh OBICTPO OeraTh MO TOPSYEMY MECKy. BBICTphIA Oer He BBI3BIBAET OXKOTH
KOHEYHOCTEM.

4. IIpunogHATOE TEIO HAJ MOBEPXHOCTHIO 3¢MJIM. JKMBOTHBIE HE ITOIYHYalOT 0KOTHM Tea.

5. [lepexon k mo3eMHOMY OOUTAHMIO. 3alIUTa OT OOIIETO MeperpeBaHus OpraHu3Ma.

3aganue 1 Eciu O8rymku OCyIIUTh YYACTOK KOXKHM C IOMOIIBIO BOIBI M HACHINATh Ha HETO
HEMHOTI'O TOBapEHHOMW COJIM, TO Y€pPe3 HEKOTOPOE BPEMS COJIb HAMOKHET, & KPUCTAJUIMKA CTaHYT
npo3payHbiMU. Kak 0ObSICHUTDH SIBJICHUS, HAOIIOaEMbIe B SKCIIEPUMEHTE ¢ JiArymikoi? [Touemy
TAKOW SKCIIEPUMEHT HEJIb3S TOCTABUTh C AIICPULICH?

Onemenmul omeema:

1) coinb BBI3BIBAET pa3pa’keHUE KIETOK CYXOro ydacTKa KOXH (SMUIEpMHUCa) JISTYIIKH,

2) B KOXK€ (AIUAEPMHUCE) MHOTO JKETIE3UCTHIX KIETOK;

3) pasgpaxxeHUE IMOBAPEHHOM COJIBIO JKEJE3UCTBIX KJIETOK BbBI3BIBAET BBIIEJIECHUE CEKPETa,
KOTOPBIM pacTBOPSAET KPUCTAJUIUKH;

4) Teno sAUIEpUIIbl MOKPHITO CyXOM Koxkeil 0e3 »ene3, MOATOMY PAacTBOPEHHUs KPHUCTAJUIMKOB
ITIOBAPEHHOU COJIM HE IPOU30MAET

3ananve 2 B OonbHMIy NOCTYHHMI OOJNBLHOM C OCTPOM KpPOBOIOTEPEH, 00BEM KOTOPOM
coctaBui okojo 0,5 1. B nedeOHOM yupexxneHun ObUIO YCTaHOBJIEHO, YTO €ro rpynra KpoBU
A(Il). ¥V Bpaua B peaHUMALMOHHOM OTAEICHUM OBUIM CMECH IS TEpEeIUBaAHUA C
SPUTPOLIMTAMU, UMEIOIIMMU clenyromue nokazarenu rpymmsl kpoBu: A(I), AB(IV), 0(I),
B(II). Oputporutsl Kakoil rpynmbel OyfaeT HCIoib30BaTh Bpad? I[loueMy oH He MOXeT
BOCIIOJIB30BAThCS JJIsl TIEPEIMBAHUS CMECSIMU C JPYTUM TUIIOM SPUTPOIUTOB? OOBSICHUTE 3TO
SBJICHUE, WCIOJIb3ysd CBOU 3HAHUS O MEXaHM3ME€ HMMYHHOIO OTBETa, BO3HHUKAIOIIETO MpH
nepenrvBaHuK KpoBU. [[Jist OTBETa MCIIONBb3YNUTE MPEACTABICHHYIO TAOIHILY:

PacnpeneneHue arrnioTUHOreHOB U arrnMioTUHUHOB

pynna | ArrnioTUHOrEHbl | ArTIIFOTUHUHBI
KPOBU | 3pUTPOLMUTOB nnasmbl

| @) aunp.

| A | B

m | B ‘ a

v A, B 0

Onemenmol omeema

1. Dputrporutst 0(1);

2.V 00lBHOTO Ha HPUTPOLIUTAX NPUCYTCTBYET aHTUTEH (arTIIOTUHOTEH) A;

3. Ilpu momazaHuu B KpOBb OOJBHOTO aHTUTeHA B BO3HUKHET MMMYHHBIA OTBET Ha YYXKHE
AHTUTEHBI, TaK KaK B TU1a3Me O0JIBHOTO MPUCYTCTBYIOT aHTUTENA K B;

4. B pesynbrare Npou30MIET arrTioTUHALINS (CKIIEUBAHUE) IPUTPOLIUTOB;
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5. KpoBb nepecTaner HupKyaIupoBaTh, 4TO MPUBEAET K CMEPTH OOJIHHOTO

3amanne 3 B 1724 roay aHmuickuii ecrtecrectBoucnbiTarenb C. Xeic ydeHbld M.
Manbnuru mocTaBwi ClEAyIOmui 3kcnepuMenT. OH yaaiauia ¢ HeOOJBIIOro y4acTKa CTBOJIA
JepeBa KOJIBIIO KOPBI TaK, YTO KCHJIEMa OCTalach HEMOBpekaeHHON. CIyCTsI HECKOJIBKO JTHEH
HaJl OKOJIBIIOBAaHHBIM YYaCTKOM KOpa cTajia TOCTEIEHHO pa3pacTarbcs, 00pa3ys XOpoIlo
3aMETHBI HAapoCT. OJHOBPEMEHHO W3-TOJ] HEr0 Hadajla BBIACIATHCS ClIaKas Ha BKYC
KUAKOCTh. HecMOTpsi Ha 3TO, JHMCThbS €IIe€ JO0BOJBHO JJIMTEIBbHOE BpPEMsI COXpaHSIU
KU3HECIIOCOOHOCTh U He yBsianu. OgHaKo MOCTEIIEHHO OHM HAavyaJIk 3achIXaTh, @ BCKOPE MOCIIe
ATOrO MOTUOJIO0 U BCE ACPEBO.

O 4YeM CBHJACTCIBCTBYET TOT (DaKT JIUCThbS OCTABAIMCh >KM3HECIIOCOOHBIMHM B TEUYCHHUE
nnutenbHoro BpeMeHu? CBoil orBeT aprymeHtupyiTe. I[loueMy BO3HUK HapoOCT Haj
OKOJIBIIOBAHHBIM Yy4aCTKOM KOpbI? Kakoil BBIBOJ Cli€JIaJl YYEHBIM OTHOCUTEIIBHO BEILECTBA,
CKOTIMBIIIETOCSI B 00pa30BaBIIMMCS HapocTe?

Onemenmol omeema:

1) 3TO CBUAETENLCTBYET O TOM, YTO JIMCThSl MOJY4YalOT BOJY M MHHEpaJbHBIE COJIU B
JIOCTAaTOYHOM KOJIMYECTBE;

2) BOJla U MUHEpaIbHBIC COJIM MOCTYIAOT B JUCThSI IO HEMOBPEKACHHON APEBECHUHE, T. €. MO
KCHJIEME;

3) HapoCT BO3HHUK H3-3a TOr0, YTO HAKOMHUBIIMECS TIHUTATEIbHBICE BEIIECTBA HE MOTYT
CITYCTUTBCSI HMKE TI0 MPEPBaHHOU (pyiodMe.

4) cnagkoe BelllecTBa — caxap U OHO 00pa3yeTcs B JUCThAX

3apanue 4 B 1679 rogy ydensiii M. Majbnura mocTaBuil CIEAYIOMMHA dKcepuMent. OH
yoanuil ¢ HEOOJNBIIOTO Yy4YacTKa CTBOJA JEpeBa KOJBIIO KOPBI TaK, YTO KCHUJIEMa OCTajach
HETIOBPEKIAECHHOM.

CrycTst HECKOJIBKO JIHEH HaJl OKOJIBIIOBAHHBIM YYAaCTKOM KOpa CTajla MOCTEINEHHO pa3pacTaThes,
o0pa3zyst XOpoI10 3aMeTHBIN HapocT. OTHOBPEMEHHO U3-TI0J] HETO Hauaja BBIIETSATHCS ClaaKas
Ha BKYC KHIKOCTh. HecMOTpsi Ha 3TO, JIUCTHS €I JOBOJBHO JUTUTEIHHOE BPEMSI COXPaHSIIN
KU3HECTIOCOOHOCTH U HE yBsimanu. OHAKO MOCTETICHHO OHU HavaJld 3aChIXaTh, @ BCKOPE MOCIIEe
3TOTO MOTHUOJIO U BCE ACPEBO.

O d4eM CBUACTENBCTBYET TOT (HaKT JUCThbSI OCTABAJIUCh >KM3HECTIOCOOHBIMM B TEUYCHUE
nnutenbHoro BpemeHu? CBod oTBeT aprymeHtupyite. IlouemMy BO3HHUK HapOCT Hal
OKOJIbLIOBAHHBIM Y4YacTKOM Kopbl? Kakoil BbIBOI cliefiajl yY€HbId OTHOCUTEJIBHO BEIIECTBA,
CKOTIMBILIETOCS] B 00pa30BaBIIMMCS HapocTe?

Onemenmul omeema:

1) 5TO CBUIIETEIBCTBYET O TOM, YTO JIUCThS MOJYy4Yajau BCe HEOOXOMMMOE ISl KU3HH (BOLY U
MUHEpaJIbHBIE COJIM) B IOCTATOYHOM KOJIUYECTBE;

2) BOJla U MUHEpPAIbHBIE COJIA MOCTYNAIOT B JUCThSI IO HEMOBPEXKACHHON APEBECHUHE, T. €. MO
KCUJIEME;

3) HaApOCT BO3HUK U3-32 TOTO, YTO HAKOIMHUBIIMECS IUTATEIbHbIE BEIIECTBA HE MOTYT
CIIyCTHTBCS HIDKE 10 TIPEPBaHHON (uiodMe.

4) cnagKoe BellecTBa — caxap U OHO 00pa3yeTcsi B TUCThAX

3aganme 5 Eciu Ha HEpB, COEQMHEHHBIA C JIAKOM JIATYIIKH, IIOJOXKUTH HECKOILKO
KPHUCTAJUIMKOB ITOBAPEHHOM COJHM, TO 4Ye€pe3 HEKOTOPOE BpEeMs JIalKa CTAHET IOAPAruBaTh.
Kakue cBolicTBa HEpBHOW TKaHW JEMOHCTPUPYET AaHHBIM onbIT? I[loueMy peakuus Janku Ha
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coiib OyaeT mnpoucxoauTh ¢ 3ano3aaHueM? CocTaBbTE€ CXEMY OIMCHIBAIOIIME TaKOU
pedaeKTOpHBIi OTBET.

Onemenmuvl omeema

1) HepBHast TKaHb 001a/1a€T CBOWCTBOM BO30YIMMOCTH U IIPOBOAUMOCTH;

2) HEpacTBOPEHHbIE KPUCTAJUIMKU MOBAPEHHOM COJIM HE BBI3BIBAIOT BO30YIMMOCTh HEPBHOM
TKaHU (HEUPOHOB);

3) B HellpoHax OyJeT OTCYTCTBOBAaTh HEPBHBIN UMITYJIbC; JAllKa HETIOIBUKHA,;

4) HelipoHbI (HEPBBI) — MBIIIIA KOHEYHOCTH (pabounii opraH)

3apanme 6 Ha pucynkax 1 u 2 u300paskeH OJUH U3 MHOTOYHCIIEHHBIX OIBITOB UTAJILIHCKOIO
yueHoro JI. 'aneBanu. Ha HEM 3kCiepuMeHTaTOp 3apaHee MPUTOTOBUII IBA HEPBHO-MBIIIEYHBIN
npenapara, Ipu4yeM Ha OJUH M3 HUX OH HaHec moBpexaeHue (cpes), (puc. 1). Janee nepn
OJTHOM, HenmoBpexieHHOM MbIbl JI. ["anbBanu HaOpocui Ha apyryro (puc. 2) Tak, 4TOObI TOT
Kacajcsg OJHOBPEMEHHO MOBPEKIAEHHOIO M HEMOBPEKIAEHHOIO YYacTKOB MBIIEL. YTO
HaOJI0AAT SKCTIEPUMEHTATOP B MOMEHT COITPUKOCHOBEHHS HEPBA C APYTOi MBIIIIEH U rodyeMy?
KakoBa xumuueckas npupoja 3toro npouecca? [louemy B skcnepumeHTe

Y4EeHOMY HE0O0X0 MO OBLIO cAenarh cpes?

cpes

1) cokparieHre HeNOBPEKAECHHON MBILIIBI.

2) Bo3HUKaeT pedrueKkTopHbIi OTBET (peduieKc) BCIEACTBUE H3MEHEHHUS 3apsiia Ha TOBEPXHOCTH
Y BHYTPH MBILIEYHBIX KJIETOK;

3) mpupoaa mpouecca CBsi3aHa C pa3HOW KOHUEHTpauued MOHOB HATpUs M Kajdus BHYTPU U
CHapyXH KJIETKU;

4) Omaromapsi cpe3y pa3pyllaeTcsi LEJIOCTHOCTb COEAUMHUTEIBbHOM TKAHM IOKPBIBAIOIIEH
MBIIIILLY JISTYIIKHY;

5) coenuHuTeNbHAs TKaHb HE 00JaAaeT BO3OYIMMOCTBIO U MPOBOAMMOCTBIO 3IEKTPUUYECKUX
UMITYJIbCOB

3ananue 7 JlaBHO 3aMeYeHO, YTO MEPBBHIMU B IIBETKE PA3BMBAIOTCS YAIIEIMCTHKH, 3aTEM
JIETIECTKH, 32 HUMH THIYMHKHU U B TIOCIIEAHIOIO ouepesib oOpa3yeTcs necTuk (rmectuku). KakoBel
IPEUMYILIECTBA TAKOIO ITOCJIEIOBAaTEIIBHOIO Pa3BUTUS IO CPABHEHUIO C IPOTpaMMOM, IpHU
KOTOPOM BCE YaCTH I[BETKA Pa3BUBAIUCH Obl OJHOBPEMEHHO?

Onemenmol omeema:

Takast mocieq0BaTEIbHOCTh B PA3BUTUHU CBA3aHA C UX (DYHKUUSMHU U 3HAUEHUEM B IIpoLECCce
Pa3MHOKEHHSL:
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1) 4JamenauCTUKU TOSBIISIIOTCS MEPBBIMU TAaK KaK 3alMIIAIOT Pa3BUBAIOIIMICA T€HEPATHUBHbBIC
YacCTH 1BETKA (THIUUHKHU U TTECTUKH)

2) JIeNeCTKU NOSIBISIOTCS BTOPHIMH TaK KaK CUTHAIM3UPYIOT ONBUIMTENSIM, YTO JIOJKHBI
MPOCUTHAIM3UPOBATH O HAJTMYUM HEKTapa JJIsl ONbUIMTEIEH

3) mosiBIeHHE TPETbUMHU THIYMHOK CBA3aHO C TEM, YTO UM HEOOXOAMMO BpeMs Ha MEPEHOC
c(opmMupoBaBILICiCS MBUIBIBI HA IPYTO# IIBETOK U BPEMS Ha MIPOPACTAHUE MBLIbIIBI

4) nectuk

3aganue 8 Y monomoro meryxa SKCIEpPUMEHTATOPHI VAT (parMeHT OeJApEeHHOU KOCTH,
OCTaBUB Ha JTOM MECTE€ HENOBPEXKACHHYIO HAJKOCTHHIy. Uepe3 HEKOTOpoe Bpems
NOBPEXKICHHBI y4aCTOK KOCTH IIOJIHOCTBEO BOCCTAaHOBWICA. UTO JOKa3bIBA€T 3TOT OIBIT?
[Touemy Oblna coxpaHeHa B 3KcnepuMeHTe HajakocTHUla? [louemy skcrnepuMeHTaTopaMu ObLT
BBIOpaH MOJIOION NEeTyX?

Onemenmul omeema:

1) yacTu KocTei crnocoOHBI K pereHepalny;

2) HaAKOCTHUIIA CITY>KUT KOCTEOOpa30BaHUIO MPU POCTE KOCTU B TOJIIKHY;

3) BOCCTaHOBIJIEHUE LIEJIOCTHOCTH KOCTH B MOJIOZIOM OpPraHU3ME MPOUCXOTUT OBICTpEE, YeM y
B3pOCJIOTO METyXa

3ananue 9 VYV KMBOTHBIX MCTOPHYECKH C(HOPMHUPOBAIKCH J(BA THIIA KPOBEHOCHBIX CHCTEM
3aMKHyTas M He3aMKHyTas. B dem 3akitodgaroTcsi 0COOEHHOCTH HE3aMKHYTOM KPOBEHOCHOM
CUCTEMBI B OTIINYHE OT 3aMKHYTON? OTBET MOSCHUTE.

Onemenmul omeema:

1. Bonpimmii 00beM HUPKYIUPYIOIICH B OpraHU3Me KUAKOCTH (TeMOTUM(BbI).

2. IlpepbIBUCTOCTh COCY0OB, HAYIIMX OT cepua (KpOBb OMBIBAET OPraHbl, TKAHU U KIETKH);

3. Huskoe naBneHue KpoBM B COCyHax;

4. bonee npocToe CTPOCHHUE CTEHOK KPOBEHOCHBIX COCY/IOB;

5. HepaBHOMEpHOE pacnpeeneHre KpoBH B opraHax (KpoBb COOMpAETCs B MOJOCTAX TENA);

6. MensieHHbII1 KpOBOTOK (KPOBb MEAJIEHHO BO3BPALIAETCS K CEPALLY);

7. biarogapss HENMOCPEACTBEHHOMY KOHTAaKTy KPOBH C KJIETKaMH, JOCTUIAETCS HawiIydllas
3G (HEeKTUBHOCTH, 0OMEHA BEIIECTB MEX/y KPOBBIO U TKAHIMU;

8. Bo3moxHOCTh moaaepxuBarh (Gopmy Tena Oiarogaps oOpa3oBaHUIO THIPOCTATHYECKOTO
CKeJIeTa Y dKUBOTHOTO

3ananue 10 YdyeHbIM U3BECTHBI HECKOJIBKO CHCTEM CIIAPMBAHMA Y JKMBOTHBIX, HalPHMED,
IIMPOKO BCTpPEYAIOUIAsiCs MOJUTMHUS, MPU KOTOPOM OAMH CaMmel] CIIApUBAETCs CO MHOTUMU
caMKaMH, a TaKXe MOHOraMusi — eluHoOpauyue, CliapuBaHUE camila C OJHOM oIpeneaEéHHOU
CaMKOU B TEUEHHUE OJHOTO WJIM HECKOJIBKAX CE30HOB.

B kakoM ciydae B JKMBOM MNpPHUPOAE BO3HUKAET MOIUTMHUA? B yeM Ouomorumueckoe
NPEUMYIIECTBO MOJIUTMHUU B OTIMYME OT MOHoramuu? B yem Ouonormyeckass 0COOEHHOCTh
MOHOTaMuu?

Onemenmuvl omeema:

1) xorga camka mnosydyaeT OOJBIIMI JOoCTynma K JUMHUTUpYIOLIEeMy (MHIla, 3aluTa,
BBIPAILMBaHUE TIOTOMCTBA) PECYPCY;

2) BO3BMOXXHOCTh YXa)KMBaHUE YJICHOB I'PYMIIbI 3a IOTOMCTBOM B CiIy4yae TMOeIu CaMKH;

3) 6oee ycrnenrHas KOJJICKTUBHAS 3aIUTa TEPPUTOPHUH;

4) caMKu He AeNATCcs 100bITON NUIlel ¢ JOMUHAHTHBIM CaMIIOM;

5) B BbIpallMBAaHUH IOTOMCTBA IPUHUMAIOT YYaCTHE CaMIIbl U CAMKH
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3aganue 11 VY XUBOTHBIX UCTOPUYECKH C(POPMUPOBAIIKCH [BA THIIA KPOBEHOCHBIX CHCTEM
3aMKHYyTasi U He3aMKHyTas. B ueM 0COOEHHOCTH 3aMKHYTOW KPOBEHOCHOUW CUCTEMBI B OTIINYUE
OoT He3aMKkHyTOW. Kakme npemmymecTtBa XapaKTepHBl Al 3aMKHYTOW CHCTEMBI
KpoBooOpamienus? OTBET MOSCHUTE.

Onemenmul omeema:

1. KpoBb HMpKyJIHpYyET B 3aMKHYTOM KOHTYpE€, T. €. Pa3HOCUTCS OT CEpla IO COCyaam K
opraHaM M TKaHsIM U 3aT€M I10 COCYJlaM BO3BpAILAETCs K CEPILLY;

2. Bricokoe naBiieHHEe KPOBU B COCYAaX;

3. KpoBb paBHOMEPHO pacupeAcsieTcss MKy OpraHaMu;

4. KpoBOTOK 10CTaTOYHO OBICTpPBHIN (OTAENbHBIE TOPIUK KPOBU JACNAIOT MOJHBIA 000pOT
MEHBIIE YeM 3a | MUHYTY);

5. buarogapss HENOCpPEACTBEHHOMY KOHTAaKTy KpPOBHU C KJIETKaMH, JOCTUIAETCS HauIydllas
spdexTuBHOCTE MeTabonu3Ma (HEKOTOpbI€ TPYIIbl KUBOTHBIX HUMEIOT TMOCTOSHHYIO
TEeMIIepaTypy Teja)

3apanme 12 3purenbHblil aHanmu3atop NTHI 00JaJaeT IO CPABHEHHMIO C INIA30M YEIOBEKA
PSAZIOM YHUKAIBHBIX OCOOCHHOCTEH, UTO JeNaeT UX 3peHue ropaszno Oosnee 3(PGHEKTHUBHBIM.
OObscHuTE, Kakue (PU3NOIOTHYCCKUE TIPEUMYIIIECTBA JAFOT MTHUIIAM TaKKe OCOOCHHOCTH Ta3a
Kak Oompmiasi Macca (pa3mep) Ia3HOro sI0JOKa, BBICOKAs IUIOTHOCTH (POTOPEIENTOPOB Ha
ceTyarke, HaM4yue y OONBIIMHCTBA MTHIL IBYX IIEHTPAJIBHBIX SIMOK Ha CETYATKE I1a3a, BHICOKAs
CIIOCOOHOCTh K AaKKOMOJIALIUM, YBEJIWYEHHOE KOJIMYECTBO THUIIOB KOJIOOUEK, CIOCOOHOCTH
3aMedaTh MEpIIaHWUE CBETa BBICOKOM YaCTOThI M IIMPOKOE TOPHU3OHTAIBHOE TIIOJE 3PEHUS
Kaxxaoro rasa. Kakoe 3HaueHue ajis AKU3HEAEATEIbHOCTH MTHI] UMEIOT 3TH MPEUMYyIIecTBa?

ITapametp I'1a3 oTHEOBI I';1a3 9e;10BeKa
Macca raassoro go10ka | 0.2%-5% 0.02%
OTHOCHTEJILHO MAaCChI
Tena
ITnotHOCTE 400 000-1 000 000 150 000-240 000
doTopenenTopoR Ha doTopemenTopos Ha MM | GOTOPEIIENTOPOB HA MM
CEeTUaTKe
IleHTpanBbHAT AMKa V O0IBIIMHCTBA BHIOB OmHa HaIpOTHEB 3pavKa
(xémrroe mATHO) IBE: HAPOTHE 3pavka H
Ha OOKOBOH
TIOBEPXHOCTH CETIATKH
CnocodHOCTE K o 40-50 guonrpHi 14-15 guomnTpHi
AKKOMOJAIIHH
KomrgecTBo THIIOB 4 THIIA: KPAaCHEIH. 3 THIIAa: KPacHBIH.
KOI001eK 3€€HBIH. CHHHH, 3€7I€HBIH, CHHHH
VIETPahHOIETOBEIH
YactoTa Ho150T o 50T
BOCIIPHHHMAEMOTI'0
MEepIaHHA CBETa
[Tome 3peHHS Ka&xIOr0O 110-170° 90°
71333 B TOPH30HTAJILHOH
IUIOCKOCTH

Onemenmul omeema:

1. KpynHbli 11a3 umeeT OONBINYH IUIOMAAbh ceTYyaTKH (OOJbIIOE KOJHYECTBO
dboTopelnienTopoB; BOCIHPUHUMAET OOJbIIEe CBETAa; MO3BOJSET MOIYyYUTh Oojee KpPymHOE
M300paKEeHNE HA CETYATKE);

2. D10 obecrmeynBaeT BO3MOXHOCTh BHUIETH OoJiee MelKHe OOBEKTHl (yBEIHYHBACT
pa3peiiarlyro CriocoOHOCTD 1J1a3a);
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3. Bricokasi iI0THOCTH (DOTOPEIENTOPOB HA CETYATKE MMO3BOJISET BOCIPUHUMATH OOJIbIIIE CBETA;
4. D10 o0ecrneurnBaeT BBICOKYIO pa3pelIalIlyl0 CIOCOOHOCTh Iviaza (MO3BOJISIET BHUIETH
n300pakeHre 0oJiee AeTAITBHO);

5. Boicokasi cmocOOHOCTh K aKKOMOZAITUH TO3BOJIAET CUIIbHO MEHATh KPUBU3HY XPYCTaJUKa;

6. D10 olecrneunBaeT BO3MOXKHOCTh (POKYCHPOBATh 3pPEHHUE B OYEHb OOJBIIOM JHAMa30He
paccTossHUA (TO3BOJISIET COXPAHATHh YETKOE HM300paKCHHWE TPH TEPEXOAW W3 BO3AYIIHON B
BOJHYIO Cpeny);

7. JIBe LEHTpaidbHBIC SMKH (OPMUPYIOT Ha CETYaTKE JBE 30HBI HAWOOJBIICH IUIOTHOCTH
¢doTopenienTopoB (11Be 30HBI HAMOOJIEE OCTPOTO 3PECHMS);

8. Hanuune 60KOBOM IEHTpaIbHON AMKH 00€CTIEYMBAET yiyuIllieHrne O0KOBOTo 0030pa;

9. Hannume 4-x TUIOB KOJIOOYEK MO3BOJISET PA3IMUaTh OOJIBIIIE LIBETOBBIX OTTEHKOB;

10. D10 obecrneunBaeT 6ojee TOHKYIO CIIOCOOHOCTH OTIMYATh MApTHEPOB B OpadHbIl MEpUO
(oTHMuaTh MUIIEBBIE OOBEKTHI APYT OT IPYTa);

11. CnocoOHOCTh pa3iauyarh BHICOKOYACTOTHOE MEpPIIaHUE MO3BOJISIECT MTUI[AM XOPOIIO BUACTh
O4YE€HBb OBICTPHIC IBIKCHUS,

12. O1o obecrneunBaeT 3PPEKTUBHYIO OXOTY Ha OBICTPO MEPEMENIAIONTUXCS HACEKOMBIX;

13. [lIupokoe 1ose 3peHus Mo3BOJISIET BUJAETh TO, UYTO TPOUCXOUT COOKY U C3a/IH;

14. D10 obecreunBaeT KOHTPOJb 32 MPUOIMKEHUEM XHILHUKA.

3ananme 13 Ananmu3 NUINEBBIX PalMOHOB IMO3BOHOYHBIX JKMBOTHBIX ITOKA3bIBAET, YTO
HauOOJIbIIee YHUCIO TPABOSAHBIX BCTPEUAETCS Y MPEJICTaBUTENIed MIIEKOMMUTAIONINX, TOTIAa KaK
Cpely NTULl U PENTUIMH UX NpakTH4ecKu HEeT. C KaKUMU OCOOCHHOCTSAMHM B CTPOCHHH 3TO
cBsizaHo. KakuM 00pa3oM ycCBaumBalOT PacTUTEIbHYIO MHILY HEKOTOPbIE WIyaHbl, T'OAIUHBI,
I'yCH, TETEPEBA U APYTUE NPECMbIKatoImecs 1 NTUlbl. CBOM OTBET apryMEHTUPYMUTE.
Onemenmul omeema:

1. TpaBosaHble 3BEpU AJsl YCHEIIHOTO YCBOEHHUS PACTUTEIBHONW NHUIIU HMEIOT
muddepeHupoBaHHble 3yObl U TBEpHOE HEOO, YTO MO3BOJISAET ATHUM >KMBOTHBIM aKTUBHO
IIEpETUPaTh TBEPAYIO PACTUTEIBHYIO MTUILLY.

2. YV 4YacTu TpaBOSAIHBIX MIIEKONUTAIOIIUX HMEETCS CIOKHBIM MHOTOKAMEPHBIM KETYyAOK, a
TaK)Xe JUIMHHBIA KUIICYHUK.

3. YcTpoiicTBO 3y0OB pEeNTHINI HE MO3BOJSIET EPETEPETh PACTUTENBHYIO MHILY. Y MTHUI] 3yObl
OTCYTCTBYIOT, CJIEOBATEIBbHO, MEXaHUYECKOE U3MEIBYCHUE HEBO3MOKHO

4. B xenyakax 3TUX JKHUBOTHBIX HMMEIOTCS KaMHHU, KOTOpPbIE 3arjaThiBalOTCH
PACTUTENIBHOAIHBIMM IIPEACTABUTEISAMM JTHUX KJAcCOB. biaromapss COKpameHHI0 CTEHOK
KeJIy[lKa, KAMHH KaK )KEpHOBA, IEPETUPAIOT [TONABLIUE B XKEIYyJOK PACTCHHUS.

3ananne 14 Smepunpl SBISIOTCS TUNHYHBIMA OOUTATEISMU ITyCThIHb, HAIIPUMED, yIIACTas
KpYyTJIOTOJIOBKA, TEeperoHYaTonaias smepuiia, Smepuia-aia03yo u psaa apyrux. biaaromaps
KaKuM 0COOEHHOCTSIM BHEIITHETO CTPOEHUS U MOBEJACHUS UM YaJI0Ch OCBOUT CTOJIb KPUTHYHBIC
yciioBus [ )ku3HU. CBOM OTBET apryMEHTHPYUTE.

Onemenmul omeema:

1) ToncTas KoXKa 3aIUIIAET OT MPSIMBIX COJHEYHBIX JIy4ed U BBICOKHUX TEMIIEpaTyp BO3AyXa U
necka.

2) cyxasi Koka crmocoOCTBYET SKOHOMHH BOJIbI B YCIOBUU €€ neduiura.

3) cnocoOHOCTh OBICTpO Oerarh MO TOpsiYeMy TecKy. BwICTphIii Oer HEe BBI3BIBAET OXKOTH
KOHEYHOCTEM.

4) MPUTIOMHATOE TEJIO HaJl MOBEPXHOCTHIO 3eMJIH. JKUBOTHBIC HE TTOJIYYArOT OXKOTH Tela.

5) mepexoj K MoJ3eMHOMY OOMTaHUIO. 3alTuTa OT OOIIEro MeperpeBanrs OpraHu3Ma.
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3apanme 15 M3BecTHO, YTO Y KOCTHBIX PHIO MMEETCS IUIABATEIBHBIN My3bIph. Y OIHUX OH C
MOMOIUIBIO CIELHUAIBHOTO KaHaja COOOINAaeTcsl ¢ KHUIIEYHUKOM, a y Jpyrux HeT. KakoBbl
GyHKIMM TJ1aBaTeNIbHOTO Ty3bIpsi? B dyeM mOpeumyliecTBO pbl0, COXpAHSIOMMX KaHAI C
JIaBaTEIbHBIM ITy3bIpeM? OTBET MOSICHUTE.

Onemenmol omeema.

1) obecnieueHune niaBy4yeCcTy phiObI;

2) IOTIONHUTENBHBIN OpraH JbIXaHus (Y4aCTBYET B BOCIPUSITUU U BOCIIPOU3BEIAECHUU 3BYKOB);
3) MOTYT KOHTPOJIUPOBAaTh 00bEM COOCTBEHHOTO IJIABATEIBHOTO My3bIPSI.

9T PBIOBI 3aMNIATHIBAIOT BO3YyX PTOM

3apanme 16 Cpenu KHBOTHBIX Pa3IMYarOT TEX, Y KOTO MMEETCS BHYTPEHHUMN CKEIET U T€, Y
KOTOPBIX CKEJIET PACIOOKEeH ¢ HapyxH. Kakue mpenmylnecTBa MMEIOT JKMBOTHBIE IEPBOI
IPyNIbl, a Kakue BTOpoi? I[loyeMy JKUBOTHHIE C BHYTPEHHUM CKEJIETOM MOIYT pacTh
HOCTENEHHO, TOIA KaK ¢ HAPY>KHBIM HE MOI'YT PacTH 0€3 IEPUOAMIECKUX JINHEK.

Onemenmol omeema:

1) BHYTpEHHUI CKEJET HE JMMHUTUPYET BHEIIHUE pa3MePhl KUBOTHLIX, a4 HAPYKHBIA — MX
OrpaHUYUBAET

2) B IEPHOJ] IMHBKU JKUBOTHOE CTAHOBHUTCS HE3AIIUIICHHBIM

3ananue 17 Y HOBOPOKIEHHOIO B OTIMYHE OT B3POCIIOTO YEIOBEKA B KPOBU COAEPIKUTCS TaK
Ha3bIBAEMbIH «(EeTaJIbHBII TeMOINIOOMH, KOTOPBIA COEAMHSIETCS C KUCIOPOIOM Mpu Oosee
HU3KOM MapluaibHOM naBieHuu. [locie poxaeHus oH mocteneHHO ucye3aeT. OOBsCHUTE,
OYEMYy OH BCTPEUAETCS TOJIBKO Y IJI0Ja U OBICTPO 3aMEHSIETCS Ha HOPMaJbHBIM reMOrIo0uH
B3POCJIOrO YeI0BeEKA?

Onemenmul omeema:

1. 1o poxkaeHust 110/ He CIIOCOOEH K CAMOCTOATENIbHOMY JIbIXaHUIO (HE paboTaloT JIETKHUE).

2. Bechb KUCIIOPOA OH MOJIyYaeT Yepe3 KPOBb MaTEPH, BO BpeMsl €€ JAbIXaHUsl.

3. ITapunaneHO€E JaBIEHUE KUCIOPOa B apTEpUATIbHON KPOBH MAaTepy HECKOJIBKO MEHBIIIE, YEM
B BO3/yX€E, MOCTYMAIOIIEM Yepe3 albBEOJIbl HEMOCPEACTBEHHO B KPOBb.

4. Jlns ero MOCTYIUICHUSI B CUCTEMY KPOBOOOpAIIICHUS IIOA HYKEH 0oJiee 4yBCTBUTEIbHbBIN
TeMOTTIOOMH CIIOCOOHBIN €r0 CBA3aTh MpU 00Jiee HU3KOM MapIHaIbHOM JaBICHHH.

5. Tlocne poxaeHus POAMBIIMIICS PEOCHOK MEPEXOAUT HAa CAMOCTOSITEIBHOE JbIXaHHE U
HE00XOIMMOCTb B CHEIIMAIbHOM FeMOITIOOMHE UCYE3AET.

3apanue 18 ImaBHol QyHKIMEN cepaia U COCYIOB — 00ECIEYUTh HENPEPHIBHOE IBUKCHHUE
KpOBU IO opraHu3zMmy. Benaymas poiab B 3TOM KPOBOTOKE HNPUHAIJIEKUT IMOCTOSHHO
cokpataromemyca cepaly. OaHako, 3TOro HEAOCTATOYHO, T.K. (PU3NYECKHE BO3MOXKHOCTH
OpraHa Kak Hacoca HE I03BOJIAIOT €My OOECMeuuTh Takoe [BWKEHHE B BeHax. Kakue
JIOTIOTHUTEINbHBIE (DaKTOPHI CITIOCOOCTBYIOT BEHOBHOMY KPOBOTOKY?

Onemenmol omeema.

1) pa3HOCTh JaBiEHU B HaUalie ¥ KOHIIE BEHO3HOT'O PycCa;

2) COKpaumleHus CKEJETHBIX MBI IpPU ABUKEHHUU, B pE3YyJbTaTe€ KOTOPBIX KPOBH
BBITAJIKUBACTCS U3 MepUPEpUIECKUX BEH K MPABOMY MPEACEPANIO;

3) mnpucackiBaroiliee JAeicTBUe TpydHOM kieTku. Ha Baoxe paBieHue B HEW CTaHOBUTCS
OTPUIIATENBHBIM, YTO CITIOCOOCTBYET BEHO3HOMY KPOBOTOKY;
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4) npucacsiBarolee AEHCTBUE MPABOro MPEACEPANs B MEPUO €T0 AUACTOIIbL; Pacuiupenue ero
MOJIOCTH MPUBOJUT K MOSBJICHUIO OTPUIIATEIILHOTO JaBICHUS B HEM.
5) cokpallleHHsI TIIaJKUX MBIIII] BEH.

3apnanme 19 Ecinu denoBek ABMKETCA B CKOPOCTHOM JHM(TE HAaBEPX, TO Y HET0 HOTH
HECKOJIBKO CrHOaroTCs U HA00OpOT, eciau JUPT UJET BHU3, TO Y HErO HOTU BBINPSMIISIOTCS U
UIIYyT OMopy. DTO SIBJICHUE HA3bIBAIOT «peduiekcoM audTa». [e pacmnonokeHbl perenTophl,
CUTHAJIM3UPYIOIIKNE MO3r 00 HM3MEHEHHHM TMOJIOKEHUU dYeloBeKa B mpocTpaHcTtBe? YTo
POUCXOAUT C TOHYCOM (HAIPSKEHUEM) MBIIII] HUKHUX KOHEYHOCTEW B Cllydyae JIBUKEHUS B
BepX, a moroM BHM3? Kak 3T0 MOkHO HabOmomarh? B kakux OTAenax Mo3ra pacroyiOKEHbI
HEpBHBIE IIEHTPHI, oOecneunBaronue «peduexc audrarn?

Onemenmul omeema:

1. Perientopbl pacnoyiokKeHbI B MBIIIIIAaX (CBsI3KaX, CycTaBaX, CyCTaBHBIX CyMKax);

2. Perienitopsl pactoioKeHbl B BECTUOYISIPHOM armapare (MOTyKpy>KHbIE KaHaJIbI);

3. [Ipu nBM>KEHUH BBEPX TOHYC MBIIIIIL CTUOATeNIel HOT MOBBIIIAETCS, U YEIOBEK IPUCEIACT;

4. Ilpu cycke BHU3 BO3PACTAET TOHYC pa3rudaresieid, U 4eJI0BEK BBITPSAMIISETCS;

5. ITponosiroBarsiii MO3T

6. Cpenuuii MO3T.

3aganme 20 Ilpu npoBepke 3peHUs Bpaud KamarT B IVa3a aTPOIMH, BbI3HLIBAIOIIUI
pacmupenne 3pavka. KpoMe Toro, 3paduku pacmupsitoTcs B TEMHOTE U TpH uciyre. YTo Takoe
3padok? [louemy 3padyok MOXKET U3MEHSTH CBOM pasMephl? Kakue mexaHu3mbl 00€CreurBaIoT
pacIMpeHus 3padka B KaKI0M U3 3THX cirydaeB? OTBET MOSCHUTE.

Onemenmul omeema:

1)3padok — OTBEpCTHE B pay>KHOM 000JIOUKE I71a3a;

2) paay>xHasi 000J104Ka UMEET MBIIIIIBI (IIaJKHE MBIIIIIIBI);

3) pacupenue 3padka npy UCIyre 00eCIeYNBACTCS C MOMOIIBIO TYMOPATbHON PETYISIIHEH;

4) obecnieunBaeTCsi TOPMOHOM aJI[PEHAIMHOM, BbIpa0aThIBAEMbIM HAJIITOYCYHUKAMU;

5) pacuupeHue 3padka B CyMepKax 00eCcreqrmBaeTCs C MOMOIIBbI0 HEPBHOW PETYISIIUN

6) obecrieanBaeTCs ¢ MOMOIIBI0 peaekTopHOH AyTH O6€3yCcI0BHOTO pedrekca

3apanme 21 V nereii B Bo3pacte 10 roja B o0IacTH CBOJA Yepena IPOLLYIBIBAIOTCS
HEOKOCTEHEBIIIME YYacTKH - POJHHMYKH, B Oo0Jiee IMO3HEM BO3pACT€ OHU TMOJHOCTHIO
3aKkpbIBalOTCs («3apacTtaroT»). Kakue mnpeuMyilecTBa HMeeT pPEeOCHOK B O3TOT MEPHOJ
onrorene3a? Ilpuem kKakoro BUTaMHHA W TIOYEMY CJEIyeT MOPEKOMEHIOBAaTh sl peOeHKa, Y
KOTOPOT'O 3aKPbITUE POAHUYKOB MTPOUCXOAUT MEJIJIEHHEE OOBIYHOTO?

Onemenmul omeema:

1) MO3BONAIOT UBMEHSTH (POPMY MO3TOBOI YaCTU Yeperna Mnpu poaax;

2) cOo31a10T yCIIOBUSA JJIsl pOCTa MO3Tra B IEPHOJ] BHYTPUYTPOOHOTO pa3BUTHS;

3) y4acTBYIOT B TEPMOPETYJISIIIUN MO3Ta MaJICHHKOTO Y€JIOBEKa;

4) CriocoOHBI aMOPTU3UPOBATH YIIAPHI;

6) Butamuna D,

7) yuacTByeT B oOMeHe Kablius U (ocPopa OCHOBHBIX FJIEMEHTOB KOCTHOM TKaHHU.

3ananue 1 V3BecTHO, YTO y NTHI[ XOPOIIO Pa3sBUTHI OpraHbl 3peHus. OIHAKO y OTAEIBHBIX
BUJIOB HAOIIONAIOTCS Pa3inuyMs B pa3Mepax, 0COOCHHOCTSIX CTPOCHHUS OTIAEIbHBIX 3JIEMEHTOB U
ux KonmuuecTBe. Hampumep, y KOpllyHa OTHOIIEHME MACCHI IIa3a K MACCE Teja COCTAaBIAET —
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1/40, a y coBsl 1/30, HO mpU I3TOM y HUX OYEHb OCTPOE 3peHUS (CIIOCOOHOCTH BHJIUT OYEHB
MEJIKHE OOBEKThl Ha OOoJIbIIOM paccTossHUHU). OTBETHTE Ha BOMPOCHI MOMHS O TOM, YTO IO
BHYTPEHHEMY CTPOCHHIO T71a3 MTUIIBI UMEET OOJIBIIIOE YUCIIO AaHATOMHUYECKUX CXOJICTB C TIIa30M
YelioBeKa. Y Kakoro M3 XUIIHUKOB OTHOCUTEIbHAsT Macca riia3 Oojblle ¥ moyemy? 3a cuer
COBEPIIICHCTBOBAHUS KAaKHX JJIEMCHTOB TJIa3a y JTHX IITHIl MOBBIIIACTCS OCTPOTA 3PCHUSA?
Kakwne dotopenentopsl OynyT npeoOnagarh B ceTYaTKe I71a3a KOpIIyHa U MOYeMy

Onemenmol omeema

1. y cosbi; bonbuwiuti pazmep 21asa cosbl C43aH C HeXBAMKOU 0C8EUeHHOCMU (KOMNEHCUPYemcs,
yeenudenuem pasmepa 6ce2o 21dsd U Yucia e2o oomosnemMenmos);

2. KpUBU3HBL XPYCMAIUKA (PA3BUMUSL YUIUADHBIX MbIUUY);

3. bonvulell NIOMHOCMU 3PUMENbHBIX PeYenmopos 8 cemuamke 21a3d;

4. npeobnadarom Kon6ouKu — pomopeyenmopvl 80CNpUHUMAIOWUe Yeema, KOPULYH OHEGHOU
XUWHUK.

3aganmne 2 V3BecTHO, YTO y ITHI[ XOPOIIO Pa3BUTHI OpPraHbl 3peHus. OIHAKO y OTHAEIBHBIX
BHJIOB HAOIIOMAIOTCS Pa3udusl B pa3Mepax, 0COOCHHOCTSIX CTPOCHHSI OT/ICIBHBIX 3JIEMEHTOB U
uX KoiudecTBe. Hampumep, y KopiilyHa OTHOIIIEHHE MAaCChI IJla3a K Macce Teja COCTaBIseT —
1/40, a y xypunsl 1/570. V xopiiryHa o4eHb OCTpOE 3peHHs (CIIOCOOHOCTh BUJUT OYCHb MEJIKUE
O0OBEKTHI HAa OOJBIIIOM PACCTOSHWUM), a KYpPHIIBI HET, U OHAa TEPSeT CHOCOOHOCTh BUIECTH B
cyMmepkax. OTBETbTE Ha BOMPOCHI MMOMHSI O TOM, YTO IO BHYTPEHHEMY CTPOCHHMIO IJ1a3 MTHUIIbI
UMeeT OOJIBIIIOE YHCIO0 AHATOMHYECKHUX CXOJCTB C TIJIa30M 4YeJIoBeKa. Y KakOW M3 TTHIY
OTHOCHUTEbHAS Macca a3 Oobiie U mouyeMy? 3a C4eT COBEPIICHCTBOBAHMS KaKUX 3JIEMEHTOB
r1a3a y KOpIlyHa MoBkImaeTcs octpora 3peHusi? Kakue dotopenentopsl OymyT npeobiaaars B
CeTYaTKe I1a3a KypHIlbl U IToueMy?

Onemenmul omeema

1. y KopuwiyHa, XuwHuK oxomumcsi Ha NOOBUINCHYIO JHcepma), 20e HeoOX0OUMA 8blCOKas
0CmMpoma 3peHus;

2. KpUBU3HbL XPYCMAIuKa (Pazeumus YuiuapHouix Moluiy),

3. bonvulell NIOMHOCMU 3PUMENbHBIX PeYenmopos 6 cemuamke 21a3d;

4. npeobnaoarom nanouxku Konbouku — gomopeyenmopvl oCnpuHUMAarOwjue yeema, Kypuya
OHesHasi nmuya.

3ananme 3 V3BeCcTHO, YTO y NTHI[ XOPOIIO Pa3BUTHI OpraHbl 3peHus. OTHOIIEHHE MacChl
IJ1a3HOTO sI0JI0Ka K Macce Tejla NTUIBl pa3Hoe: y Kyp u ryceit — 1/570, y cokona u kopiryHa —
1/40, y coBer — 1/30. V pa3HbIX BHAOB NTHI] HA ceTyaTke pacmnoiaraercs ot 500 Teic. mo 1,5
MIIH. (OTOPENenTOPOB — MajodeKk W Koiabodek. Mcxomst ux mpencTaBlIeHHBIX OCOOCHHOCTEH
OpraHoOB 3peHUsi OOBICHHUTE, OT YEero 3aBUCHUT OCTpOTa 3peHus y NTull. OObSCHUTE Pa3HYIO
OCTPOTY 3p€HHUS Y Kyp U KOpIIYyHa.

OtBeT

1) uem bonvute enaznoe s0610K0, mem boabule pomopeyenmopos pacnoiazaemcs Ha cemyamee,
mem gvluie OCmpoma 3peHus,

2) uem 601bUE KPUBU3HBL XPYCMATUKA, MeM Jyuule hOKYCUPOBKA U300PAdCeHUs HA Cemyamie;

3) Kypbl KOpMAMCsi mpasol, 3epHOM HA NoY8e, KOMopoe PasvlCKUuearom eoausu ceos,
paccmosinue 00 00bekma HeboIbULloe, NOIMOMY 21a3H0e A0JI0KO HeDOIbULOe U OCMPOMA 3PEHUSL
crabas,

4) koputynsl 0006b18aIOM KOPM 8 NOJLeme, 8bLICMAMPUBAOn 00064y Ha OOILULOM PACCMOHUE,
2nazmoe s0610Kko bonvuioe, homopeyenmopos bonvule, OCMpoOma 3pPeHuUs 8biCOKoe;
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3aganue 4

AHanu3 MUIIEBBIX PAllMOHOB MO3BOHOYHBIX KMBOTHBIX MOKA3bIBACT, YTO HAMOOJbIIIEE YUCIIO
TPaABOSITHBIX BCTPEYACTCS Yy TPEACTABUTEIICH MIICKOIMTAIONINX, TOTNa KaK Cpeau ITHII U
penTwinii ux npakTudecku HeT. C KakuMu 0COOEHHOCTSIMU B CTPOCHHH ATO CBsizaHO. Kakum
0o0pa3oM yCBaWMBalOT PACTHUTEIbHYIO TUIINY HEKOTOpPHIE WTyaHbI, TOAlUHBI, TYCH, TETepeBa U
JPYTHE MPECMBIKAFOIIMECS U NTUIBI. CBOM OTBET apryMEHTHUPYHTE.

Ortger:

1. Tpasosousie 36epu 0151 yChewHo20 YC80eHUsi pacmumelbHOU NUWU UMelom
ougppepenyuposartvle 3y0bl u MeEPOOe HEOO, UMO NO3BOJIAAECH IMUM HCUBOMHBIM AKMUBHO
nepemupams meePOYI0 pAcmMUMeENnbHyI0 NUULY.

2. Y uacmu mpasosaonvix maexonumarnowux umeemcs C104CHbIU MHO2OKAMEPHDI Hcely 00K, d
makice ONUHHBIU KUULEUHUK.

3. Yempotiicmeo 3y606 penmunuii He noseonsem nepemepems pacmumenvryro nuwy. ¥ nmuy
3Y0bl OMCYMCMEYIOm, Cl1e008amebHO, MEXAHUYECKOe USMENbYEHUE HEBO3MONCHO

4. B oicenyokax smux OHCUBOMHBIX UMEOMCSA KAMHU, KOMOpble 3A2Aambl8aromcsl
pPaAcmumenvbHOsAOHbIMU  npedcmasumensamu 3mux Kiaccos. brnacooaps cokpawenuio cmenox
JHcenyoKa, KAMHU KAK JHCePHO8A, nepemupaiom nonasuiue 8 HcenyooK pacmenus.

3ananue 5

SmepuIibl ABISIOTCS TUMTUIHBIMA OOUTATEISIMU ITyCTBIHD, HAIPUMEP, yIIAcTas KPYIIIOTOJIOBKA,
nepenoHyaromnanas smepula, smepuna-imno3ydo u psaa apyrux. bmaromaps kakum
OCOOEHHOCTSIM BHEIIHEr0 CTPOEHUS M TOBEJIEHUS UM YIaJOCh OCBOMUT CTOJb KPUTHUYHbBIC
ycaoBus 1S KU3HU. CBOM OTBET apryMEHTUPYUTE.

Ortger:

1) ToncTas KoXKa 3alUIIAET OT MPSMBIX COJIHEUHBIX JIy4eil U BBICOKHX TEMIIEpaTyp BO3ayXa U
necka.

2) cyxasi Koka ClIoCOOCTBYET 3KOHOMUU BOJIbI B YCIOBUH €€ JeduuTa.

3) criocoOGHOCTH OBICTPO OeraTh Mo TopsYeMy MecKy. BrICTphI Oer He BBI3bIBACT 0XKOTH
KOHEYHOCTEMN.

4) NpUTIOTHATOE TEJIO HaJl OBEPXHOCTHIO 3eMJIU. JKUBOTHBIC HE TTOJIYYArOT OKOTH Tela.

5) mepexof K MoJ;3eMHOMY OOMTaHMIO. 3aluTa OT OOIEro NeperpeBaHrs Opranmusma.

3aganue 6

N3BecTHO, UTO Y KOCTHBIX PHIO MMEETCs IJIABaTEIbHBIA My3bIph. Y OMHHUX OH C TOMOIIBIO
CHEIHUAJIbHOTO KaHaja COOOLIAeTCs C KHUIICYHUKOM, a y Apyrux Her. KakoBbel (yHKIUHU
IJ1aBaTesIbHOTO My3bIpsA? B dyem mpeumyIiecTBO phiO, COXpaHAIOMIMX KaHajl C IJIaBaTelIbHbIM
ny3bipeM? OTBET NMOSICHUTE.

Otser:

1) obecnieueHune niaBy4eCcTy phiObI;

2) NOTOJIHUTENbHBIN OpraH AbIXxaHus (Y4acTBYET B BOCIIPUSITUU U BOCIIPOU3BEICHUH 3BYKOB);
3) MOTYT KOHTPOJIUPOBAaTh 0ObEM COOCTBEHHOTO IJIABATEIBHOTO ITy3bIPSI.
4) 5TH PBIOBI 3aIMIaTHIBAIOT BO3YX PTOM

3aganue 7
Cpe,):[I/I JKUBOTHBIX pa3qua}0T TCX, y KOI'O UMECTCHA BHyTpeHHI/Iﬁ CKCJICT U Te, y KOTOpBIX CKCJICT
pacrionoxeH ¢ Hapyxu. Kakue nmpemmyniecTBa MMEIOT KMBOTHBIE NEPBOW TPYNIbI, a KAKHE
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BTOpOii? [loueMy >KMBOTHBIE C BHYTPEHHUM CKEJIETOM MOTYT PAacTH MOCTENEHHO, TOIJa Kak ¢
HapY>KHBIM HE MOTYT pacTu 0e3 NepUOIUIECKUX JTIMHEK.

OrTBer:

1) BHyTpEeHHUH CKEJIET HE JIUMUTHUPYET BHEIITHHE pa3Mephl ’KUBOTHBIX, @ HAPYKHBIA — UX
OTpaHUYMBACT

2) B IEpUOJI TUHBKHU KUBOTHOE CTAHOBUTCS HE3AIUIIICHHBIM

3aganue 9

Y HOBOPOXACHHOTO B OTIMYME OT B3POCIIOTO YEJIOBEKA B KPOBH COJEPIKUTCS TaK Ha3bIBACMBIN
«peTanbHBI» TEMOTIOOWH, KOTOPBIA COCNHUHSICTCS C KHUCIOPOAOM TMpu Oojiee HU3KOM
napiuraibHOM AaBieHuu. [locie poxaeHus: oH MocTeneHHo ucue3aet. OObSICHUTE, MOYEMY OH
BCTpEYACTCS TOJBKO y IIOJA W OBICTPO 3aMCHSETCS Ha HOPMAJIbHBIH TeMOTIIOOHMH B3POCIIOTO
yejoBeka?

Otser:

1. 1o poxaeHus 1o He CIOCOOEH K CaMOCTOSTEILHOMY JIBIXaHUI0 (HE pabOoTaloT JIETKUE).

2. Bech kuciopos OH MoNTy4aeT yepe3 KpOBb MaTEPH, BO BpeMs €€ AbIXaHusl.

3. [NaprmanpHOE NaBleHHE KUCIOPOAA B apTepUaTbHOM KPOBU MAaTEPH HECKOJIBKO MEHBIIIE, YEM
B BO3/yX€, MOCTYMAIONIEM Yepe3 albBEOJIbI HETIOCPEACTBEHHO B KPOBb.

4. JInst ero mOCTYIUICHHUS B CUCTEMY KPOBOOOpAIEHUS TI0a HyKeH 00Jiee UyBCTBUTEIBHBIN
reMOrIOOMH CTIOCOOHBIN €r0 CBA3aTh MpU 00Jiee HU3KOM MapIMaIbHOM JaBICHHH.

5. Tlocne poxaeHus POAMBIIMKCS PEOCHOK TMEPEXOAUT Ha CAMOCTOSTENIBHOE JbIXaHUE U
HEOOXOMMMOCTh B CTICIIHAITFHOM T€MOTJIOOMHE HCUYE3aET.

3aganue 10

I'maBHOM (QyHKIMEH cepiala U COCYIOB — O0ECHEUHTh HENPEPHIBHOE ABUKEHHUE KPOBU IO
opranusmy. Beayimias ponb B 3TOM KPOBOTOKE MPUHAIJIEKUT MOCTOSHHO COKPAIIAIOIIEMYCS
cepany. OgHako, 3TOro HEAOCTATOYHO, T.K. (pU3MYECKre BO3MOKHOCTH OpraHa Kak Hacoca He
MO3BOJISIIOT €My OOeCHeunTh Takoe IBIKEHHE B BeHaX. Kakue AomoigHuTenbHbIE (DakToOpbl
CIIOCOOCTBYIOT BEHO3HOMY KPOBOTOKY?

Otser:

1) pa3HOCTH JaBiEeHUM B Hauajie ¥ KOHIIE BEHO3HOTO pyca;

2) cokpallleHus: CKeJIETHBIX MBIIII] IPU ABUKEHUU, B PE3YJIbTAT€ KOTOPHIX KPOBb
BBITAJIKUBAETCS U3 IEPUPEPUUECKUX BEH K TPABOMY MIPEICEPAUIO;

3) npucacsiBarolee AeicTBUE TPpyIHON KieTku. Ha Boxe naBieHue B HEM CTAaHOBUTCS
OTPHUIIATEIHHBIM, YTO CITIOCOOCTBYET BEHO3HOMY KPOBOTOKY;

4) npucaceIBarolllee ICMCTBUE MPABOTO MPEACEPAUS B IEPUO €T0 AUACTOJbI; Paciupenue ero
MOJIOCTY MPUBOJIUT K MOSABJICHUIO OTPULIATEIIBHOTO JABICHUS B HEM.

5) cokpallleHHsI TIaJKUX MBIIII] BEH.

3ananmue 11

Ecnu genoBek IBMKETCS B CKOPOCTHOM JU(TE HaBEPX, TO y HETO HOTH HECKOJIBKO CTHOAFOTCS 1
HA000POT, eci JIU(PT UAET BHU3, TO Y HETO HOTH BBIIPSAMIISIOTCS U HIIYyT OTIOPY. ITO SBICHUE
Ha3bIBAIOT «peduiekcoM audray. e pacrnonokeHbl pelenTopbl, CUTHAIU3UPYIOIIUE MO3T 00
U3MCHCHHUHN TIOJOKCHUHM 4YeJIOBeKa B TpOCTpaHCTBE? UYTO MNPOUCXOIUT C TOHYCOM
(HampsHDKEHUEM ) MBI HIPKHUX KOHEYHOCTEH B Ciydae IBIDKEHUS B BEpX, a moToM BHU3? Kak
3TO MOXXHO HaOmonate? B Kakux OTAelax Mo3ra paclojoKEeHbl HEPBHBIE IEHTPHI,
obecnieunBaromue «peduaexc audran?

Otser:
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1. PertennTopbl pacrionoKeHbl B MBIIIAX (CBS3KaxX, CyCTaBaX, CYCTaBHBIX CYMKax);

2. Petienitopbl pacmoioKeHbl B BECTUOYISIPHOM arinapare (MOoyKpy>KHbIE KaHaJIbI);

3. [Ipu nBU>KEHUHM BBEPX TOHYC MBIIII] CTUOATENIEe HOT MOBBIIIAETCS, U YETIOBEK MPUCEACT;
4. Ilpu crrycke BHU3 BO3pacTaeT TOHYC pasrudarenieid, M 4eI0BEK BBITPSMIISETCS;

5. IIpomonroBarsiii MO3T

6. Cpennuii MO3T.

3ananme 12

[Ipu mpoBepke 3peHUs Bpayu KamaroT B Ila3a aTPONHUH, BHI3BIBAIOIIMN pacUIMpPEHUE 3payuka.
Kpome Ttoro, 3pauku pacmmpsitorcss B TeMHOTE W npu uciyre. Uro takoe 3padok? Ilouemy
3padoK MOXKET U3MEHSTh CBOM pa3zmepbl? Kakue MexaHu3Mbl OOECIEUMBAIOT PACIIUPEHUS
3padyka B KakJA0M U3 3TUX ciiydaeB? OTBET MOSICHUTE.

Ortser:

1)3pauok — OTBEpCTHE B pady>KHON 000JIOUKE T1I1a3a;

2) paxyxHasi 000J109Ka UMEET MBIIIIIBI (IIaJKUE MBIIIIIIbI);

3) pacuupeHue 3padyka Mpu UCIyre 00eCrneurnBaeTCs ¢ MOMOIIBIO0 TyMOPaJIbHOW peryisiuei;

4) obecrnieunBaeTCsi TOPMOHOM aIPEHAIMHOM, BbIpa0aThIBAEMbIM HAIIIOYCYHUKAMU;

5) pacmupeHue 3padka B cyMepKax 00€CredruBaeTCs C MOMOIIBbI0 HEPBHOW PETYIISIIUN

6) obecrieunBaeTcs C MOMOIIBIO PeIEKTOPHOM Iyru 0€3yCIIOBHOTO peduiekca

3ananme 13

Y nereil B Bo3pacTte A0 rojga B o0nacTh CBOJA Yepera MPOIMYIBbIBAIOTCS HEOKOCTCHEBIIIHE
y4aCcTKA - POJHWYKH, B 0Oo0Jee TMO3JHEM BO3pacTe OHU TOJIHOCTHIO 3aKPBIBAKOTCS
(«3apacrarot»). Kakue mpeumyiectBa mMeer peOEHOK B ITOT mepuona oHToreHesa? [Ipuem
KaKOTO BUTAaMHHA W TOYEMY CJIEIyeT IMOPEKOMEHIOBaTh JJisi peOCHKa, Y KOTOPOTO 3aKPBITHE
POMHUYKOB MPOUCXOIUT MEJICHHEE OOBIYHOTO?

Otser:

1) MO3BOIAIOT U3MEHSITH OPMY MO3TOBOM YaCcTH Yeperna Mpy poaax;

2) cO3Mal0T yCIOBHUS ISl pOCTa MO3Ta B TIEPHOJ] BHYTPUYTPOOHOTO Pa3BUTHS;

3) y4acTBYIOT B TEPMOPETYIISIIMHI MO3Ta MaJIEHbKOTO YEJIOBEKA;

4) CnocoOHbI aMOPTU3UPOBATh YIAPhI;

6) Butamuna D,

7) ygacTByeT B oOMeHe Kajblius U hochopa OCHOBHBIX AIEMEHTOB KOCTHON TKaHH.

3ananue 14

1. Baboyka MoHapx (Danaus plexippus) cnocobHa MurpupoBaTb NO BO3AyXy Ha
OrpoMHble paccTofHuMA. Tak, B AMepuKke e€ apean pacnpocTpaHAeTCA Ha ABa
KOHTUHeHTa. CuntaeTtcs, yto Bua MoHapxa BO3HUK Ha TeppuTopun AMepuKaHCKOro
KOHTMHEHTA, a 3aTeM OoTAesfibHbleé OCOOM CMOrnMu MUrpuMpoBaTb Ha TEPPUTOPUID
OkeaHuun n Aectpanuu, a Takke EBponbl u CeBepHon Adpukn, ogHaKO MaccoBOM
MurpaumMm He HaGnwaanocb, Tak Kak 6abo4kMm He MOryT CamMoOCTOATESNbLHO
nepeneteTb Yepe3 okeaH. lNpn M3yyeHNM reHeTUYECKOro pasHoobpasunsa nonynsayuum
oKasarnocb, YTO caMou pa3HOoobpa3HoM ABnsAeTca AMepuKaHCKaa nonynsauua, Toraa
Kak Bnonynauuax Asctpanum n CesepHou AdpuKM reHeTU4eckKoe pasHoobpasue
CHUXEHO, npeAcTaBfieHbl TONMbKO onpeaerieHHble BapuaHTbl FeHOTUNOB NO
OTHOLIEHUI K ucxogHown nonynsuun. Kakoe siBneHue onucbiBaeT U OOBLSCHSAET
pasnuyve 4acTtoT reHOTUMNoB B MNONynAUuMM MOHapxa? [anTte onucaHue 3TOro
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ABMIeHUs1 Ha npumepe 6aboykm MoHapxa. Noyemy B ABcTpanuuckom n CeBepHo-
AdpukaHckon nonynsiuMm pacnpocTpaHeHbl pa3Hble FreHOTUMbl NO OTHOLUEHUKD K
ncxogHou (AmMepukaHckon) nonynauumn?
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] Apean pacnpocTparkestA Balos Morapxa

ApzTpanns

OTBerT:

1)ABnenune gpendba reHos NN acbpekT ocHoBaTens

2)3aceneHune AscTtpanun n CesepHon Apukn nponcxoanno ogHaxabl He6oNbLLWNM
KonnyectBom ocobein n3 maTtepuHCKON nonynsaumm

3)'eHOTUMbI NepeceneHLeB He NpeacTaBnNAnmM BCe BapuaHTbl ICXO4HOM NONynsaLnm
4)NepeceneHupbl Janu Ha4yano cBOMM Nonynsaunam, NO3TOMY YacTOTbl FEHOTUNOB B HOBOW
nonynsauuy OTANYaTCs OT MCXOOHOM

5)Mo-Bngmmomy, nonynsunn B CesepHon Adpuke n ABCTpanumn obpasoBanmcb OT pasHbiX
NpeaKkoB U3 NCXOOQHOM NONynsiLnK, TO €CTb 3aceneHne Nponucxoanno napannensHo.
OTBer:

1)ABneHne gpenda reHos UJTN adbdbekT ocHoBaTens

2)3aceneHune AscTtpanuun n CesepHon Apukn nponcxoanno ogHaxabl He6onbWnm
KONMM4eCcTBOM 0COBen M3 MaTepmHCKON Nonynsumm

3)l'eHOTUMNBbI NepeceneHueB He NpeacTaBnNAnvM BCe BapuaHTbl ICXOQHOW NONynsaLum
4)NepeceneHupbl Janu Ha4yano cBOMM Nnonynsaunam, NO3TOMY YacTOTbl FEHOTUMNOB B HOBOW
nonynauum oTANYaTCs OT MCXOOHOM

5)Mo-Bngumomy, nonynsummn B CesepHorn Adpurke n Asctpanumm obpasoBanucb OT pasHbIX
NpeaKkoB U3 NCXOOQHOM NONynsLnK, TO eCTb 3aceneHne NpoucxXoanso napannensHo.

3aganue 15

2. Bup yenoBek pasyMmHbin (Homosapiens) cchopmupoBancs B Acppuke, otkyaa
MuUrpupoBan Ha ApaBMUCKUM NONYOCTPOB, a 3aTeM OoTAeNbHble nonynsyuun
pacnpocTpaHUnUCcb No BceMy 3eMHOMy Lapy. lNpu nsyyeHumn reHeTU4ECKoro
pa3Hoob6pa3ua nonynsauumn oKasanocb, YTO caMoun pa3Hoobpa3HonsaBnseTcs
nonynsuna ApaBMMUCKOro NoslyocTpoBa, Toraa Kak B nonynsaumsax KOro-BoctouyHon
A31mn n YyKoTCcKOro nosiyoctpoBa reHeTU4eckoe pa3sHooOGpa3ne CHUXEHO,
npeAacTaBrieHbl TONMbLKO onpeaeneHHble BapuaHTbl FeHOTUNOB MO OTHOLLUEHUIO K
nonynsaumn ApaBunckoro nonyoctpoBa. Kakoe siBneHue onncbiBaeT U o6 bsACHAET
pasnunyme 4acToT reHOTUNOB B Nonynsuun YenoBeka? [lante onncaHue aToro
AABMIEHUS1 Ha NpMMepe npeacTaBneHbl nonynauun. Noyemy B nonynauuax KOro-
BoctouyHon A3un n HyKkoTku pacnpocTpaHeHbl pa3Hble reHOTUMNbI MO OTHOLLUEHUIO K
ncxoaHow nonynsauumn?
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OTBer:

1)ABnenune gpendra reHoB UJTN adpdbekT ocHoBaTtens

2)3aceneHune KOro-BoctouHom A3nm n YykoTKM NPOUCXOANNO0 O4HaXabl HEOOMbLUNM
KONnM4yecTBoM 0coben U3 NCXOQHOW nonynsumm

3)'eHOTUNbI NepeceneHLeB He NPeacTaBnAnmM BCe BapuaHTbl MICXOQHOM NONynsaLmnm
4)NepeceneHupbl Janu Ha4yano cBOMM nonynsaumam, NO3TOMY YacTOTbl FEHOTUMNOB B HOBOW
nonynauumn OTANYaTCs OT MCXOOHOM

5)Mo-sugmmomy, nonynsumm KOro-BoctouHon Asnm n YykoTkn oBpasoBanumcb OT pasHbiX
NpeaKkoB U3 NCXOQHOMMONYNSUMKN, TO €CTb 3aceneHmne NPoncxoamno napannensHo.

3apanmne 16

3. Y OankoHa n TypHenca (cemenctBo KanycTHble) KOpHennoabl XapakTrepu3yrTcs
CXOAHbIM HaGoOpOM naMeHUYNBbIX popM. Tak KOpHennoabl 060MX pacTeHUM MoryT
MMEeTb YANMHEHHYI0 LUnmHapu4veckyro coopmy m ynpoLuéHHyr copmy. Kakowm
Guonorn4yeckMmn 3aKoH UNNKOCTPUPYET AaHHAA 3aKOHOMepHOCTb? Cdhopmynupyinte
3TOT 3aKOH Ha NpuMepe NPOUNSIICTPUPOBaHHbIX BUAOB. 3HaA psaa U3SMEHYUBOCTU
c¢hopm KopHennoaoB y AanKoHa U TYpHenca, Kakme BapuaHTbl KOpHensoaos
OXUAaKT OOHAPYXUTb YYeHble Y pacTeHUsi OprOKBbI, KOTOpas TaKXKe OTHOCUTCA K
CeMeUCTBY KanyCTHbIX?
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VPP

TypHenc

Q9o

[ankoH

OTBerT:

6)3aKoH roMonornM4yecknx psaoB HacrneacTseHHom nameHudnsoctn UM 3akoH
romonorundecknx pagos Basunosa UJTA 3akoH Basunosa

7)bnuskoponcTBeHHbIE BMALI TypHENca 1 AankoHa obnagatoT CXOAHOW HacneaCcTBEHHON
N3MEHYNBOCTbIO

8)bptokBa siBnsieTca 6nmM3kopoaCTBEHHBIM PACTEHMEM MO OTHOLUEHUIO K AANKOHY U
TYPHency.

9)B cuny 3akoHa roMONorMyHbIX pAgoB Yy OPIOKBbI OXKMAAETCA Takke 0BHaPYXNUTb
YASIMHEHHbIE U YNITOLWEHHbIE KOPHENSOAbI

3apanmne 17

4. Bup asnaTtckoun 3eneHoBaTtou KambliweBKku (Phylloscopus trochiloides)
pacnpocTtpaHunca Ha Boctok un 3anag Tubetckoro nnarto ¢ rora, ornbas
HenpoxoauMble M'MManau, rae Mmurpauusa HeBo3moxHa. lNMpu aTom o6pasoBanocb
MHoXecTBO noaBuaos (/ludlowi, viridanusw plumbeitarsus), KoTopble oTnM4yarTCcA
no MoTMBaMm necHu u okpacke. CocegHmne noasuabl CNOCOOHbLI CBOOOAHO
CKpelwmBaTbCs U AaBaTb NSIOAOBUTOE NOTOMCTBO (Hanpumep viridanusv
plumbeitarsus). OgHako B aanbHue noaBuAabl, apearnbl KOTOPbIX CONPUKacarTCA
M3-3a KonbLEeBOro pacnpocTpaHeHUA BMaa He MOryT CKpeluymBaTbCsl U AaBaTb
nnogoButoe NoToMcTBO (trochiloidesu plumbeitarsus). Kakon tun
BUAOOOpa3oBaHUA UNSIOCTPUPYET AaHHbIM npumep? OTBeT nosicHuTe. MNovyemy
cocefHue noaBuAabl CNOCOOHLI CBOOOAHO CKpewmBaTbLCA, a B 30He NnepeKkpbiBaHUA
KONbLEBOro apeana cKkpewmBaHUA OTCYTCTBYIOT?
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trochiloides

- N

10)'eorpacnyeckoe BngoobpasosaHue U1 annonaTtpuyeckoe BuagoobpasoBaHmne
11)Mexagy fansHUMK NogsuaamMu BO3HUKaET penpoayktmBHaa nsonaumna VN ganbHue
BMAbl HE CNocobHbI cBoOOAHO ckpelwmBaTbes UITMapean nonynsumMm BO MHOMO pas
npeBbILLaeT cnocobHOCTU pacceneHns ogHon ocobu

12)PenpogykTnBHasa n3onsumns BO3HMKAET HAa OCHOBE NPOCTPAHCTBEHHOW U30MSLNK
13)Mexay 6nmsknmm nonynaunsaMmn He HaKoNUIIOCb AOCTATOYHO OTNIMYMIA ONs
penpoayKTUBHOM N30NALMn

14)[JanbHne nonynaumMmM gonroe BpeMsi HE KOHTaKTUpoBanu mexay cobon

15)Mexay aanbHUMK NONYNALMAMN HAaKONUNUCb HEOBXoaNMbIE AN U30NALMK Pasnnyms

SAOAHNA NTMHNN 26

1. Mosuttocku 0CBOMIIM MOPCKHE M IIPECHBIE BOAOEMBI, @ TAK)KEe HA3eMHO-BO3AYLIHYIO cpey. OnHoi
13 IPUYHH 3BOIIOLMOHHOMN YCIEITHOCTH MOJITIOCKOB MOXKET, T10 MPaBY, CYUTATHCS UX pa3HooOpas3ue
CTpareruil peryasiuu BogHoro ooMeHa. CpaBHUTE KOJIMYECTBO MOYH, KOTOPOE BBIIEISIOT 0e33y0Ka U
CaJIOBBIN CITU3eHb. YeM MOXKeT ObITh 00ycIIoBIeHO Takoe pasnuyne? [Ipeamnonoxure, Kakoi
BBIJICIUTENBHBIN MIPOIYKT UCHIONB3YET B KAYECTBE OCHOBHOTO 0€33yOKa U caJIoBbIi ciu3eHb? OTBET
TIOSICHUTE.

Conep:kaHne BEpHOT0 OTBETA M YKAa3aHUS M0 OLIEHUBAHUIO Banabl
(omyckarorcst uHbIC (HOPMYITMPOBKH OTBETA, HE HCKAXKAIOIIUE €ro
CMBICITA)
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DJIEMEHTBI OTBETA:

1) be33y0Oka BblensieT O0bIIee KOJIUYECTBO MOYH, UEM CaJIOBBIN CIIM3EHb
(CanoBblii cIM3€Hb BBIACIAECT MEHbIIIEE KOTUIECTBO MOYH, YEM
0e33y0Ka);

2) be33yOka MOXKET UCMOIb30BaTh AMMHAK;

3) AMMHaK TOKCHYEH | JIJISl €T0 BBIBEICHUS HEOOXOANM OOJIBIION 00beM
BOJIbI (aMMHAK XOPOIIIO PACTBOPUM B BOJIE; HYK/Ia€TCS B OBICTPOM
BBIBEJICHUH U3 OPraHU3Ma);

4) Y 6e33y0Ku HaJTU4Ke BOABI HE SBISETCS TUMUTHPYIOUTUM (HaKTOPOM;
5) CanoBblii CIM3E€Hb BBIJICISET MOYEBYIO KUCIOTY (MOUEBHHY);

6) MoueBas kuciaoTa He TpeOyeT 0OJIbLIOr0 KOJIMYECTBA BOMBI IS
BBIBEICHHS (MOYEBas KUCIOTa c1abo pacTBOpuUMa B BOJIE);

7) CazioBbIi CIM3eHb SKOHOMUT BOAY (HAJIMYUE BOJIBI JIJISl CAJJ0BOTO
CJIM3HS SIBJISIETCSA TUMUTUPYIOIUM (HAaKTOPOM).

Ecnu 6 omeeme cooepoicumces 06ocnosannbiil nyHkm 4, u 6 16HOM guoe
NPUBOOUMCSL CONOCMABIEHUE CO CIUZHEM, MO NYHKM 7 cuumaemcs
8epHbIM

3a oononnumenvhyto ungopmayuro, He UMerU[YI0 OMHOULeHUs.

K 8onpocy 3a0anus, Oanibl He HAYUCTIAIOMC, HO 30 HATUYUe 8 Hell
owubox cHumaemces 1 6ann

OTBeT BKIItOYAET B ce0s MATh-CEMb Ha3BaHHBIX BHIIIC 3JIEMCHTOB, HE
COZIEPKUT OMOJIOTHYECKUX OMIMOOK

OTBeT BKIIIOYAET B €05 YEThIPE U3 HA3BAaHHBIX BBIILIE AIIEMEHTOB,
KOTOpBIE HE COZIep>KaT OMOIOTUYECKUX OIINOOK

OTBeT BKIIIOYAET B c€0s TPU U3 HA3BAaHHBIX BBIIIE AIEMEHTOB, KOTOPHIE HE
coJiepkaT OMOJIOTrMYECKUX OLIMOOK WIIM OTBET BKJIIOYAET B ce0sl EPBBIii
AIIEMEHT OTBETa

Bce unble cuTyanum, He COOTBETCTBYIOIIUE IIPaBUIaM BBICTABICHUS 3, 2
u 1 6ama

Maxcumanvrwiu 6ain
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2. BonbmuHCTBO aM(UOUiA SIBIISFOTCS BOAHBIMU M OKOJIOBOJIHBIMU OpTaHU3MaMU JIaKe Ha B3POCIION
CTaJnu XKU3HEHHOTO 1MKIIa. [Tomasisroniee 60MpIIMHCTBO aM(pUOMii HACETISIOT IPECHOBOTHBIC
Bo0EMBI. OTHAKO, HEKOTOPbIe aM(PHONH BTOPUYHO MOTYT OOUTATh B COJIOHOBATOBOAHBIX BOIOEMAX.
Hanpuwmep, nsarymika-kpadoen (Fejervarya cancrivora) MOXET HEKOTOPOE BpEMsI HAXOIUTCS B
MopcKoii Bozte. KoHIleHTpaIus MOYeBHHBI B KPOBH U TKaHSX Yy JISTYIIKU PACTET, KOT/Ia OHA
MOTAAET U3 MPECHOM BOJIBI B MOPCKYI0. Kak MOXKHO 0OOBSICHUTH TaKylo 3aKOHOMEpHOCTH? Kak
M3MEHSIETCS 00bEM MOYH, CKOPOCTh KIIyOOUYKOBOU (DMIBTPAIIMU M HHTEHCUBHOCTH peadcopOiuu
BOJIBI Y JIATYIIKY TIPY TIEPEXO0JIE M3 TPECHOM BOBI B CONEHYI0? OTBET MOSICHUTE.

Conep:kaHne BepHOT0 0TBETA H YKa3aHUS M0 OLIEHUBAHUIO Banabl
(momyckaroTcst uHbIE (POPMYIUPOBKH OTBETA, HE MCKAYKAIOIIIUE €TO
CMBICJIIA)

DNIEeMEHTBI OTBETA:

1) Konnenrpanus coneit B MOPCKOW BOJIE BBIIIIE, YEM B IPECHOM

2) OcMOTHYECKOE JaBJI€HUE TKaHEH JIATYIIKH pacTeT, YTOObI
KOMITCHCUPOBATh MOBBIIICHUE KOHIICHTPAIIMH COJICH

nin

UT0oOB! HE AOMYCTUTH MOTEPIO BOJIBI 33 CUET OCMOCA KOHLIEHTpaLus
MOYEBUHBI B TKAHSAX PacTeT

3) O6beM MOUU YMEHBIIUTCS

4) CxopocCTh KIIyOOUKOBOW (PUIIBTpALIMM YMEHBIIUTCS

5) NaTeHcuBHOCTH peabcopOIK BOABI yBETHUUTCS

6) [1pu nepexone B MOPCKYIO (TUTIEPTOHUYECKYIO) CpEy JIATYyIIKa Oy/ieT
YMEHBIIATh BBIJECICHUE BOJIbI

3a oononnumenvhyto ungopmayuro, He UMerU[YI0 OMHOULeHUs.

K 8onpocy 3a0anus, Oauibl He HAYUCTAIOMC, HO 3d HATUYUe 8 Hell
owubox cHumaemces 1 6ann

OTBeT BKIIIOYACT B ¢eOs MATh-IIECTh Ha3BAHHBIX BBIIIC 3JIEMCHTOB, HE 3
COZIEPKUT OMOJIOTHYECKUX OMIMOOK

OTBeT BKJIIOYAET B c€0s1 YETHIPE U3 HA3BAaHHBIX BBIIIE SJIEMEHTOB, 2
KOTOPBIE HE COIEpKAT OMOJIOTHUECKUX OIIHMOOK

OTBeT BKIIIOYAET B c€0s TPU U3 HA3BAaHHBIX BHIIIE AIEMEHTOB, KOTOPHIE HE 1
coJiepkaT OMOJIOTrMYECKUX OLIMOOK WIIM OTBET BKJIIOYAET B C€0sl IEPBBIN
AIIEMEHT OTBETa

Bce uHble cuTyanum, He COOTBETCTBYIOIIME TPaBUJIaM BBICTABICHUS 3, 2 0
u 1 6amna

Maxkcumanvrwii 6ain 3
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3. besnokpoBbie — CEMENCTBO MOPCKUX PBIO U3 OTpsiia OKyHEOOpa3HbIX, MPEACTABUTENN KOTOPBIX
HACEeJISII0T aHTApPKTUYECKHUE BOABL. VI3BECTHO, UTO y MPECTABUTENIENH BCETO CEMENCTBA MOJIHOCTHIO
OTCYTCTBYET T'eéMOTJIO0ONH, TIOATOMY KPOBb UMEET XapaKTepHBI OeroBarblil iBeT. CepaeuHsblii BEIOpOC
y MpeACTaBUTENICH ceMelcTBa B cpeiHeM cocTaBiisieT 80 (MT*Kr)/MuH, TOT/Ia KaK y APYTUX PHIO OH B
cpennem cocrasisiet 30 (mi*kr)/mMuH. Kak cBsizana yrpara reMorioonHa ¢ pacCTBOPUMOCTbIO
KHUCJIOpoa ¥ MeTaboINIeCKUMHU TTOTPEOHOCTIMH PBIO B X0M0AHOM Bosie? OObACHUTE IOYEMY Y
MIpeJCTaBUTENIEH cCeMENCTBA U3MEHSIETC s cepAeUHbI BhIOpoc. [Ipeanonoxure, kKak U3MEHsETCS
KOJIMYECTBO NEPUPEPUUECKUX KAWUIIPOB Y IPEACTaBUTENEH ceMEICTBA IO CPAaBHEHUIO C IPYTHMHU
peibamu? OTBET MOSICHUTE.

Cojep:kaHne BEpHOT0 OTBETA M YKa3aHUS M0 OLIEHUBAHUIO Baaabl
(momyckaroTcst WHBIC (POPMYITUPOBKH OTBETA, HE MCKAYKAFOIIINE €TO
CMBICJIA)

DJeMeHThI OTBETa:

1) PacTBOpuMOCTH KHCIOPO/Ia B XOJIOMHOM BOJIE BHIIIIE, YEM B TEIIION;
2) B nmna3me kpoBU y O€JI0KPOBBIX phIO OyZIEeT pacTBOPATHCS OOJbIIE
KHCJIOPOAA, YeM Y pbIO U3 TEIUIbIX BOJOEMOB;

3) B xonoaHo# Bosie MeTaboIn4YecKue MOTpeOHOCTH PBIO CHIKAIOTCS;
4) KpoBb 0eOKpOBBIX PhIO IEPEHOCUT MEHBILIE KUCIOPO/Ia;

5) CepneuHslii BHIOpOC YBETUUHUBACTCS AJIs1 KOMIIEHCAIIMH YMEHbBILICHUS
KUCIIOPOJAHOM €EMKOCTH;

6) KonuuecTBo KanmiisipoB B TKaHAX (MeprUpeprUuecKux KanuuIsipoB)
yBEJINYNBACTCS;

7) YBenuueHre KOITU4YeCTBA KaUJUIAPOB YITy4IlIaeT ra3000MeH TKaHEeH.
Ecnu 6 omeeme omcymemeyem nepewiti anemenm omeema, Ho 60 6Mopom
ajlemenme yKa3amo, Ymo KOHYeHmpayus KUciopooa 8 niame 6yoem
bonvuie uz-3a pasmudull 8 memnepamype, mo nyukm I cuumame 6epHuIM
3a oononnumenvhyio ungopmayuio, He UMEUYI0 OMHOULEHUSL

K 80NpOoCy 3a0anus, Oabl He HAYUCTAIOMCS, HO 3d HAauyue 8 Hell
owubok cHumaemcs 1 6ann

OTBeT BKJIIOYACT B CeOs MMATh-CEMb Ha3BaHHBIX BEIIIIC OJICMCHTOB, HC 3
COACPIKUT OMOJIOTrHYECKUX OIIHOOK

OTBeT BKIIIOYAET B Ce0S YEThIPE U3 HA3BAaHHBIX BHIIIC AJIIEMEHTOB, 2
KOTOpBIE HE COiepkKaT OMOJIOTMYECKUX OIIMOOK

OTBeT BKJIFOYACT B ce0sl TPU M3 HA3BAaHHBIX BBIIIC SJIEMEHTOB, KOTOPBIC HE 1
cozepkaT OMOJIOTHYECKUX OIMHUOOK

Bce uHble cuTyanum, He COOTBETCTBYIOIIUE IPaBUJIaM BBICTABICHUS 3, 2 0
u 1 6amia

Maxcumanvrwiil 6ain 3

Cadt 100ballnik.com - BAPHARTLI hopmaTa 0TI W EM



4. benokpoBbIe — CEMENCTBO MOPCKUX PBIO U3 OTPsiIa OKYHEOOPa3HBIX, MPEACTABUTEN KOTOPHIX
HACEJISFOT aHTApPKTUYECKUE BOJIBL. MI3BECTHO, UTO y MpeicTaBUTENeH B KPOBU B OOJIBIIIOM KOJTMYECTBE
HaKaIJIMBaOTCS HU3KOMOJIEKYJISIPHBIE OPTraHUYECKUE COETUHEHNUS, COCTOSIINE U3 IENTH/IOB U
aucaxapuioB. B nununax kineTouHblx MeMOpaH y MpejcTaBuTesnel ceMeiicTsa mpeoliaiaroT
HEHACHIIIIEHHBIE )KUPHBIE KUCTIOThL. OObSICHUTE MTOYEMY MPOUCXOAT NEPEUHCIICHHBIC
(u3nonoruueckre U3MEHEHUs. Y OeIOKPOBBIX PhIO OOHAPYKEHBI HEPPOHBI, Y KOTOPBIX OTCYTCTBYET
KITyOOueK, e mpoucxoauT ¢pubTparus. Kak 3To n3MeHeHre MOKeT ObITh CBS3aHO C HAKOTICHHUEM B
KPOBH HU3KOMOJIEKYJISIPHBIX METTUAO0B?
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Conep:xaHue BEPHOIr0 OTBETA U YKA3aHUS M0 OLEHUBAHUIO banabl
(morryckaroTcst HHBIC (DOPMYITUPOBKH OTBETA, HE HCKAXKAIOIIIHE €TO
CMBICIIA)
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DJIEeMEHTHI OTBETA!

1) HuzkoMounekysipHble OpraHndecKue coeTuHeHUs (TIENTH IbI)
MPETNATCTBYIOT (POPMUPOBAHUIO KPUCTAILIOB JIbJIa B TEJIE PHIOHI;

NJin

HuzkomonekynsapHbie OpraHndeCcKie COSAUHEHUS (TICTITH/IBI) CHIDKAIOT
TEeMIIePaTypy 3aMeP3aHus )KUIKOCTSH BHYTPH OpraHu3Ma PhIObI,

2) HenaceimeHHbIC )KUPHBIE KHCJIOTHI HIMEIOT HU3KYIO TeMIIEpaTypy
3aMep3aHus

3) Huskas Temmeparypa 3aMep3aHusl JINITHI0B 00SCIIEYNBaET TEKYyUeCTh
MeMOpaH MpY HU3KHUX TEMIIepaTypax;

4) Hu3koMOJEeKyISIpHBIE OPTaHUYECKUE COSTMHEHUS (TIENTUIBI) MOTYT
(bUIBETPOBATHCS B KarCyiry HepoHa,

5) [Ipu punpTpaniun HU3KOMOJIEKYISIPHBIX BEIIECTB TEMITEpaTypa
3aMep3aHus KPOBU MOTVIA TTOBBIIIATHCS;

6) UtoObI HE nomycKkaTh GOPMUPOBAHUS JbJa B KPOBH Karcyla He(poHOB
HE pPa3BUBACTCH.

Ecnu 6 omseme 6 sa6noM 6uode ykazano, umo adanmayuu npensimcmayom
3amep3anuio 800bl 8 meje pvlovl, mo nynkmol 1 u 3 cuumamo epHuLIMU.
3a dononnumenvuyro ungopmayuio, He UMEUI0 OMHOUEHUS

K 80MpOCY 3a0anust, OALIbL He HAYUCTAIOMCS, HO 34 HAAu4ue 8 Hell
owubok chumaemcs 1 6ann

OTBET BKIIIOYAET B C€0s1 MIATh-IIIECTh HA3BAHHBIX BHIIIE JJIEMEHTOB, HE
COJIEPKUT OMOJIOTUUECKUX OIIMOOK

OTBeT BKIIIOYAET B ceOs YEThIPE U3 HA3BAaHHBIX BHIIIIE HIIEMEHTOB,
KOTOpBIE HE COZIEP>KAT OMOJIOTUYECKUX OIIMOOK

OTBeT BKIIIOYACT B ceOs TPU M3 HA3BAHHBIX BBIIIE DJIEMEHTOB, KOTOPBIC HE
coziepKaT OMOIOTHYSCKUX OIMNOOK

Bce unbIe cuTyanmm, He COOTBETCTBYIOIIHE MPAaBUIaM BBICTaBICHHS 3, 2
u 1 6amia

Maxcumanvrwiu Oain
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5. YV MHOTHX HACEKOMBIX, KUBYIIMX B CEPBEPHOM IMOTYIIAPUH, KOHLIEHTPALIMSI MHOTOATOMHBIX
CIHPTOB U CaxapoB B reMosiuM(e 1 )KUPOBOM TeJle HEOAUHAKOBA B TeueHHe rofa. B kakoe BpeMs roga
KOHLIEHTpAIMsI TAKUX BEUIECTB OyAeT CUIIbHO NoBbIIeHa? OTBeT noscHute. OObSICHUTE TOT (PaKT, 4TO
MOCJIE TTOBBIIEHUS] KOHIIEHTPALIMU TaHHBIX BEIIECTB HACEKOMOE YaCTO 3aKAIbIBACTCS B IOUBY WU
cyxue TpyxJsiBble MHU? [loueMy KOHIIEHTpAIHsI TAaKUX e BEIIECTB MOYTH HE OylIeT U3MEHATHCS Y
HACEKOMBIX, KOTOpPbIE CHOCOOHBI K €KeroiHbIM MurpauusaMm? Ilpeanonoxure, Kak KOHTPOIUPYETCSI
JIAHHBINA TIPOIIECC, €CIIM U3BECTHO, YTO HACEKOMBIE C yIaJICHHBIMH OpraHaMU 3pEHUs HE CIIOCOOHBI
PEryIupOBaTh YBEINYMBATh KOHIICHTPAIMIO CIIUPTOB U CaXapoB.

Conep:kaHne BepHOT0 0TBETA H YKa3aHUS M0 OLIEHUBAHUIO Banabl
(momyckaroTcst uHbIE (POPMYIUPOBKH OTBETA, HE MCKAYKAIOIIIUE €TO
CMBICJIIA)

DJIeMEHTHI OTBETA:

1) B 3umnee Bpems rona;

2) MHOroaroMHble CIUPTHI U caxapa MOHMKAIOT TEMIIEPATypy
3aMep3aHus Teaa HAaCEKOMOTO

NJIn

2) MHOroaroMHble CIUPTHI U caxapa NpensTCTBYIOT (HOPMUPOBAHUIO JIbJIa
B OpPTraHU3Me HaCEKOMOTO;

3) 3umoii ouBa Xy»e MPOMep3acT;

4) B cyxux MHSIX MEHbIIIE BJIaru, KOTopas Croco0Ha 3ayCTUTh POLIECC
(bopMHUPOBAHUS KPUCTAIIIOB JIbJa B TEJIE HACEKOMOTO;

5) Murpupyroiue HacCeKOMbIE CTIOCOOHBI HA 3UMY YJIETaTh B
MECTOOOMTAHUS C MOBBIIIEHHON TEMITEPaTypOu;

6) IIpoiiecc MOXKET peryaupoBaThbCs JIIMHHONW CBETOBOTO JIHSI.

Ecnu 6 omseme 6 si6HoM 6ude ykazano, umo 3aKanvléanue 8 NO48y Uiu
MPYXJA6ble NHU CHUMCAEem 8epOSIMHOCMb 00pa308aHue 1b0d 6 meie
HACeKoM020, Mo NYHKMul 3 U 4 cuumams 6epHbIMU.

3a dononnumenvuyro ungopmayuio, He UMeruy0 OMHOUEHUS

K 80NpOCy 3a0anusi, OALbl He HAYUCTAIOMCS, HO 3a HAIUYUe 8 Hell
owubox cHumaemcs 1 6ann

OTBET BKIJIIOUAET B CE0SI MATh-IIIECTh HA3BAHHBIX BBIIIIE DJIEMEHTOB, HE 3
COJIEPKUT OMOJIOTHYECKUX OIIMOOK

OTBeT BKIItOYAET B ce0s YETHIPE U3 HA3BaHHBIX BBIIIC AJICMEHTOB, 2
KOTOPBIE HE COfiepkKaT OMOIOTUYECKUX OMIHOOK

OTBeT BKIIIOYAET B c€0sl TPU U3 HAa3BaHHBIX BBIIIE IEMEHTOB, KOTOPbIE HE 1
CoJIepKaT OMOIOTHYECKUX OITMOOK MIIM OTBET BKJIIOYAET B C€0s TIEPBBIN U
BTOPOU JIEMEHT OTBETA

Bce uHble cuTyanum, He COOTBETCTBYIOIIUE IIPaBUJIaM BBICTABICHUS 3, 2 0
u 1 6amna

Maxcumanvroiu 6ain 3

6. OqHUM U3 IpenapaToB, KOTOPBIMA MOAABIIIET 00Pa30BaHNE TOPMOHOB IIIUTOBUIHOMN JKEJIC3bI,
SIBJISICTCS THOITMOHAT. THOIMOHAT He OIOKHUpYeT 00pa3oBaHKe MPEAIIECTBEHHUKA THPSOUTHBIX
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TOPMOHOB — THUPEOIIO0Y/IMHA, OHAKO BBI3bIBAET HEIOCTATOK HOJA B IIUTOBHUTHOM JKeJle3e U3-3a YEero
CHUHTE3UPYETCSI HUYTOXKHO MaJible KOJIn4ecTBa TopMOHOB. [Ipu nnurenbHOM ynoTpebiaeHur npenapara
TKaHb IIUTOBUIHOM 7KEJIE3b] Y MALIMEHTOB MOXKET CUJIBHO YBEIMUYMBATHCS B pa3MEPAX, YTO BbI3BIBACT
BHEIIIHEE MPOSIBIICHNE, KOTOPOE Ha3biBaeTcs 3000M. Kak nmpu yrorpeOieHun THOIMOHATa U3MEHSIETCSI
KOHILIEHTpAIM1 TUPOKCHUHA, TUPEOTPOITHOTO TOPMOHA U PHIIMZHHT-TOpMOHA? OTBET MOSICHATE JJIS
Ka)KJI0TO BelecTBa. YTo 00ycliaBIMBaeT HEHOPMaJIbHOE YBEIMUEHHE IIUTOBUIHOM kee3bl? OTBeT
MOSICHUTE.

TVPeoVaANH-PUNUSUHT
rOPMOH

TupeoTponHbI
rOPMOH

TupokcuH (T4)
TpuioaTUPOHUH (T3)

Conep:xaHue BEPHOI0 OTBETA U YKA3aHUS N0 OLEHUBAHUIO banabl
(omyckaroTcsl MHbIE OPMYITHUPOBKH OTBETA, HE MCKAKAIOIIUE €TO
CMBICIIA)
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DJIEMEHTBI OTBETA:

1) KonnenTpauusi THpOKCMHA YMEHBILIAETCS

2) TuonmoHaT OIOKHPYET BHIPAOOTKY THPOKCHHA

3) Konuenrpanus TTI (TupeoTpomnHOro ropMoHa) yBeIUYUBACTCS
4) Beipabotka TTIT He uHruOUpyercst TAPOKCUHOM

5) KonneHTpanus prujin3uHT TOPMOHA YBEIIMYHUBACTCS

6) Boipa®oTka pUJIM3UHT TOPMOHA HE UHTHOUPYETCS TUPOKCHHOM
7) YBenuuenHnoe koiaudectBo TTI (THpeOTpOHOro ropMoHa)
MPOBOIIMPYET pa3pacTaHhe TKAHH JKEJIEe3bl

Ecnu 6 omeeme cooepoicumcs obocnosanue, umo KoHyenmpayus
20PMOHO8 pe2yIupyemcsi N0 MexXanu3my ompuyamenbHou 00pamHoll
c6A3uU, mo nyHkmul 2, 4 u 6 cuumamo 8epHLIMU.

3a oononnumenvhylo ungopmayuio, He UMEOULYI0 OMHOULEHUS]

K 860npocy 3a0anusl, 6ai1bl He HAYUCTAIOMCSl, HO 3a HaIudue 8 Hell
owubok chumaemcs 1 6ann

OTBeT BKIIIOYAET B CE€0sI IECThL-CEMb HAa3BAHHBIX BBIIIIE DJIEMEHTOB, HE
COJIEPKUT OMOJIOTUYECKUX OIIMOOK

OTBeT BKIIIOYAET B ce0s TPU-UYETHIPE U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB,
KOTOpBIE HE COZIEP>KAT OMOJIOTUYECKUX OIMIMOOK

OTBeT BKIIIOYACT B ceOs TPU M3 HA3BAHHBIX BBIIIE DJIEMEHTOB, KOTOPBIC HE
coziepKaT OMOIOTHYSCKUX OIMNOOK

Bce unbIe cuTyanmm, He COOTBETCTBYIOIIHE MPAaBUIaM BBICTaBICHHS 3, 2
u 1 6ata

Maxcumanvrwviu Oain
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7. AnpenoxoptuxotporHelii ropmoH (AKTT') cunresupyercst B runoduse u3z 6eIKoBoro
npeamecTBeHHrKa. [Ipu obpazoBanum omHol Monekynsl AKTI Taxke oOpaszyercs
Mena"octumyupyrorui ropmoH (MCI). MCI perymupyeT 00pa3oBaHUE MeJTaHHHA B KOXKE B €70
MIPEJICTABICHHOCTH B araepMuce. [Ipyn HeTOCTaTOUHOCTH HAATIOYEYHUKOB Y YEJIOBEKA MOXKET
pa3BuBaThbcsi OpoH30Bast 0one3Hb. Kak mpu 5TOM W3MEHSIOTCS] KOHIIEHTPALMU KOPTU30J1a,
aJIPEHOKOPTUKOTPOITHOTO TOPMOHA M PUIIM3UHT-TOPMOHA B KPOBH y yesioBeka? OTBET MOSICHUTE ISt
Ka10ro Bemiectsa. [loueMy B pe3ynbrare pa3BUTHs 320051€BaHUS OPOH30BEET KOXKa?

PunuaunHr
rOPMOH

ALPEHOKOPTUKOTPONMHbIN
ropmoH (AKTT)

KopTtunson

Cojep:kaHne BEpHOT0 OTBETA M YKAa3aHUS M0 OLIEHUBAHUIO Baaabl
(moryckaroTcst WHBIE (POPMYITUPOBKH OTBETA, HE MCKAYKAFOIIIHE €TO
CMBICTIA)
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DJIEMEHTBI OTBETA:

1) Konnenrpauust Kopruszosa yMEHbIIAETCS

2) OyHKIMS HAJIIOYEYHUKOB HapyIlIeHa

3) Konuenrpanus agpeHokoptukorponHoro ropmona (AKTT)
YBEJIMUNBAETCS

4) Beipabotka AKTI He uHrHOUpYETCS KOPTU30I0M

5) KoHueHTpanus puin3uHr-ropMoHa pacTeT

6) Boipa®oTka pUJIM3HHT TOPMOHA HE UHTHOUPYETCS KOPTU3010M

7) Ilpu noseimerHoM konudectBe AKTI oOpa3yercs nu3dpiTouHOE
KOJIMYECTBO MEJIaHOCTUMYupyroriero ropmona (MCI')

8) 1U36biTounOE KomuuecTBO MCI' ctuMynupyeTr oOpazoBaHuE TEMHOTO
NUrMEHTa (MEJIaHUHA) B KOXKE

Ecnu 6 omeeme cooepoicumces obocnosanue, 4mo KoHYenmpayus
20PMOHO8 pe2yIupyemcs o Mexanusmy ompuyamenbHol 0OpamHou
cea3u, mo nyHkmol 2, 4 u 6 cuumamo 6epHuLIMU.

3a oononnumenshyio ungopmayuio, He UMEUYI0 OMHOULEHUSL

K 80npocy 3a0anusl, 6ai1bl He HAYUCIAIOMCsl, HO 3a HAAuYue 8 Hell
owubox chumaemces 1 6ann

OTBET BKJIIOUAET B CE0SI IIECTHL-BOCEMBb HAa3BaHHBIX BBIIIIE DJIEMEHTOB, HE 3
COJIEPKUT OMOJIOTHYECKUX OIIMOOK

OTBeT BKIIIOYAET B ceOs MMATh U3 HA3BAHHBIX BBIIIC 3JICMEHTOB, KOTOPhIE 2
HE co/iepKaT OMOJIOTUUECKUX OMHO0K

OTBeT BKJIIOYAET B c€0s1 YETHIPE U3 HA3BAHHBIX BBIIIE AJICMEHTOB, 1
KOTOPBIC HE COACPIKAT OMOJIOTMYECKUX OITMOOK MJIM OTBET BKIIIOYACT B
ce0st cerbMOM M BOCBMOM 3JIEMEHT OTBETa

Bce uHble cuTyanum, He COOTBETCTBYIOIIUE IIPaBUJIaM BBICTABICHUS 3, 2 0
u 1 6anna

Maxcumanvroiu 6ain 3

8. Ha muctesx Kykypy3bl (Zea mays) HUMEIOTCS OCOObIE Iy3bIPEBUIHBIE KJIETKH, KOTOpBIE
pacroyiaralorcsi B pailloHe LEHTpanbHOW >KUIKH. [ly3pIpeBUIHBIE KIETKH OOyCIaBIMBAIOT
CBOPAYMBAHHUE JIMCThEB. B KakWX YCIOBHSX NPOUCXOAUT CBOPAYMBAHUE JIUCTHEB Y KYKYpPY3bl?
Kakum o00pa3soM B 3TOM IIpoliecce Y4acTBYIOT Ny3bIpeBHUIHBbIE KieTKH? C Kakoil LEJbIo
MIPOUCXOANT CBOPAYMBAHUE JUCTHEB y KYKypy3bl? CunTaiite, 4To OOIBIIMHCTBO YCTHHI] Yy KyKYPY3bl
HaXOJUTCs HA BEPXHENCTOPOHE JINCTA.
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ITy3bipeBHAHbIC KJIETKH

ConeprxkaHrie BEpHOTO OTBETA M YKa3aHHS IO OLICHUBAHUIO baniasl
(momyckaroTcs MHbIE OPMYITUPOBKHU OTBETA, HE UCKAXKAIOIIUE €TO
CMBICITA)
DneMeHThI OTBETA:
1) JUCThS CBOPAYMBAIOTCS B CYXYIO )KapKylO MOTOY;
2) My3BIPEBUIHBIC KIIETKH TEPSIOT
typrop;1JIN
3) OCMOTHUYECKOE JABJICHUE B IMy3bIPEBUJIHBIX KIIETKAX MaJaeT U HUX
IMOKHJIACT BOJIA;
NJIN
4) BoAa MOKUJAET My3bIPEBUIHBIE KIETKH;
5) pu CBOpaYMBaHUH YMEHBIIIACTCS TUIOMIA b MTIOBEPXHOCTH JIMCTA,;
6) CBEPHYTHIN JIUCT MEHBIIIE HATPEBACTCS;
7) Tpu CBOpauMBaHUU MCIAPEHUE Yepe3 YCThUIA MPOUCXOAUT BO
BHYTPEHHIOIO MOJIOCTh JIUCTA;
8) CBEPHYTHIN JTUCT TEPSIET CYIIECTBEHHO MEHBIIIE BOJIBI.
3a oOononnumenvHylo  ungopmayuio, He UMEOWYIO
OMHOWEHUSAK BONPOCY 3A0aHUS, OALIbI He HAYUCTIIOMCS, HO 3d
Hanuyue 8 Hell
owubox cnumaemces 1 o6ann
OrtBer BKIIOYAaeT B ceOd IATH HA3BaHHBIX BEINIE 3JIEMEHTOB, HE 3
COZIEPKUT OMOJIOTUYECKUX OINOOK
OTBeT BKJIIOYAET B ce0S YEThIpE M3 HA3BAaHHBIX BBIIIEC DJIEMEHTOB, 2
KOTOPBIC HE COIEPKAT OMOJIOTHYECKHUX OIIMOOK
OTBeT BKJIIOUAET B C€0sI 1Ba M3 HA3BAHHBIX BBIIIE JIEMEHTOB, KOTOPHICHE 1
cofiepkar OMOJIOTUYECKUX OIIHOOK
Bce unble cuTyanuu, He COOTBETCTBYIOIINE MPABUIAM BBICTABICHUS 0
3,2 u 1 Ganna
Maxcumanvnwviii 6bann 3
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9. [Touku MOMy4arOT KPOBB U3 MOUCHUHBIX APTEPHM, OTXOAIINX OT OPIOIITHOTO OT/Iea aopThl. B
MOYKEe apTepusi JEIUTCS Ha OOJIbIIOE KOJIMYECTBO apTePUOl, IPUHOCAIIUX KPOBb K KITyOOUKY
Hedpona. [IpuHOCsIIas apTeproia BXOIUT B KIIyOOUEK U pacragaeTcsl Ha KamWLIspbl, KOTOpEIE,
CJIMBAsICh, 00Pa3yIOT BHIHOCAILYIO apTeproiy. JlnameTp NpuHOCSIIEeH apTepHOIbl TOYTH B 2 pa3a

0oJbIIIe, YeM BBIHOCSIIEH. MblllIeuHast CTEHKa Y TPUHOCSIIEH apTeproIIbl TONIE, YEM Y
BeIHOCsAIeH. Kakue QyHKIIMOHaIbHbIE 3HaUEHUSI UMEIOT TaKie 0COOEHHOCTU CUCTEMBI

KpoBocHaOkeHus: HeppoHoB? OTBeT mosiciuTe. Kanumisape! kirybouka He)poHA HE BBITIOTHSIOT
TUMIUYHYIO 7151 KaWUIIPOB (DYHKIUIO, 32 YTO UX HA3bIBAIOT «BOJIIEOHOMN CEThION» (J1aT. rete
mirabilis). O kakoit GyHKIIUU UAET peub U KaK OHA KOMIICHCUPYETCs B OOJIBIIMHCTBE HE(PPOHOB?

Cozep:kanne BEepHOI0 0TBETA M YKA3aHUSA 10 OLIEHUBAHUIO (JIOIYCKAIOTCSl UHBIE
(bopMyIHPOBKHU OTBETA, HE UCKAXKAIOIINE €T0 CMBICIIA)

Bbanabl
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https://ru.wikipedia.org/wiki/%25D0%259B%25D0%25B0%25D1%2582%25D0%25B8%25D0%25BD%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9_%25D1%258F%25D0%25B7%25D1%258B%25D0%25BA

DIIEMEHTHI OTBETA:

1) pa3HOCTBH AMAMETPOB MIPUHOCSIIECH U BBIHOCSIIEH apTEepPHO 00ECIICUHBAIOT
JaBJICHHE KPOBU B KIIyOOUKe, HEOOXOAMMOE JUTsl (PUIIBTpAIli;

2) Gonee TOICTasi MBILLICYHASI CTEHKA MPUHOCAIIEH apTepPHOIIbI OIEPKUBACT
HEO0OXOIMMBIN TIPOCBET (ITPOTUBOCTOMT MOBBIIICHHOMY JIaBJICHUIO KPOBU HA CBOM
CTEHKH);

3) pyHKIMSA — Ta3000MEH;

4) ra3000MEeH OCYIIECTBISAET KaUJUIApHAs CEeTh, OTUICTAIOIAsT U3BUTOM KaHAJIeI
HedpoHa.

3a dononnumenvhyro ungopmayuro, He UMEOWYO OMHOUEHUS

K 80NPOCY 3a0anUs, OALIbL He HAYUCTAIOMCA, HO 34 HAluvue 8 Hell OuUO0K
cHumaemcs 1 6ann

OTtBet BKJTIOYAET B ce0s1 BCE HA3BAaHHBIC BBIIIIE SJIEMEHTHI, HE COIEPIKUT 3

OHOJIOTHYECKUX OIINOOK

OTtBer BKITIOYAET B ce0s TPH M3 HA3BAHHBIX BHIIIC JIECMEHTOB, KOTOPHIE HE COlepkKaT 2

OMOJIOTHYECKUAX OIIUOOK

OTtBet BKJItOYAET B c€0s1 /1Ba M3 HA3BAaHHBIX BBIIIE AIEMEHTOB, KOTOPHIE HE COIEpIKaT 1

OMOJIOTHYECKUX OIITUOOK

Bce unble cuTyaiuu, He COOTBETCTBYIOIINE MTpaBUjIaM BeICTaBieHus 3, 2 u 1 Oasia 0
Maxcumanvuoiii 6ain 3

10. B nerkux umerorcs Pa3BETBJICHUA KPOBCHOCHBIX COCYJI0B MAaJIOTO U 0O0IBIIOTO KpyToOB

KpoBooOpamieHus. JIErounbie apTepun U BEHBI XapaKTEPUIYIOTCS IIIMPOKUM MTPOCBETOM U TOHKUMU
CTEHKaMH, YEM CYIIECTBEHHO OTJIMYAIOTCA OT apTepUil U BEH OOJBIIIOTO Kpyra KpOBOOOpAILICHHUS.
Kakue ¢pyHKIIMOHAIbHBIE 3HAYEHUSI UMEIOT 3TU 0COOEHHOCTHU apTepUil M BEH MaJIOro Kpyra
KkpoBooOpamenus? OTBeT nosicaute. bpouxuanbHbie apTepun O0IBIIOTO KPyra KPOBOOOpAIEHHUS

OTXOJST OT 3aJHEH MOBEPXHOCTH a0PTHI U, pacnaasich Ha apTEPHOIIbl U KallUJUISPHI,

COIIPOBOXKIAIOT 6p0HXI/IOJ'H>I. Ha I'paHunC € aJIbBCOJIAMH 6pOHXI/IaJ'IBHI)I€ APTCPUOJIBI COCAUHAIOTCSA

C AJIBBEOJISIPHBIMU KAMWJUISIPAMH MAJIOTO KpyTra KpOBOOOpaIeHusl.

Kakyro QpyHKIIIO BEINOTHSIOT OpOHXHAIbHBIE aPTEPUOIIBI U KAMWIUISPBI OO0IBIIOr0 Kpyra

KpOBOOOpaleHus?

Cozep:kaHne BEepHOT0 OTBETA M YKA3aHUSA M0 OLIEHUBAHUIO (JIOYCKAIOTCSl UHBIE
(bopMyIHPOBKHU OTBETA, HE UCKAXKAIOIINE €T0 CMBICIIA)

Bbanabl
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DIIEMEHTHI OTBETA:

1) miMpoKuii MPOCBET U TOHKAsI CTEHKA 00ECIIEYMBAIOT HU3KOE JaBJICHUE
(compoTuBIEHNE) KPOBH Ha CTCHKH COCYIOB (00€CTICUNBAIOT BHICOKYIO
PacTsHKUMOCTD ),

2) HU3KOE JaBJIEHUE B apTepHUsiX 00eCIeUUBACT MPUTOK K JIETKUM OOJIBIIOTO
KOJIMYeCTBA KPOBU (MOIITHOTO BHIOpOCA KPOBH U3 MPABOTO KETYI0UYKA);

3) HU3KOE JaBJICHHE B BEHaX MO3BOJISIET UM OBITh pEe3€pBYyapoM AJis KPOBU
(1enoHUpPOBATH KPOBbD);

4) 6poHXHaTbHBIC APTEPUOIIBI TOCTABIISAIOT MUTATEIbHBIC BENIECTBA K OPOHXUATIHLHBIM
Y aJIbBEOJISIPHBIM Kanmuwuisipam (Tpouueckast QyHKIUs).

3a oononnumenvHyo uHgopmayuro, He UMerUY0 OMHOUEHUS

K 860NPOCY 3a0anUsl, OALIbl He HAYUCTAIOMCA, HO 3a HAludue 8 Hell OuUb0K
cHumaemcs 1 6ann

OTBeT BKIIIOYAET B ceOs BCe Ha3BaHHBIC BBIIIE JIEMEHTHI, HE COEPIKHT 3
OHOJIOTHYECKHUX OIIUOOK

OTtBet BKITIO4YAET B c€0s1 TPU M3 HA3BAHHBIX BHIIIE JIEMEHTOB, KOTOPHIE HE CONEpKaT 2
OHOJIOTHYECKUX OIINOOK

OTBeT BKIIIOYACT B ceOs J1Ba U3 HAa3BaHHBIX BBIIIIE DJIEMEHTOB, KOTOPHIC HE COIEep KAt 1
OHOJIOTHYECKUX OIINOOK

Bce unble cuTyanuu, He COOTBETCTBYIOIIME MTpaBujiaM BeicTaBieHus 3, 2 u 1 Oama 0

MaxcumanvHoiii 6ain 3

11. Kakue ¢hyHKIIMN BBITIOMHSAIOT CBA3KU B 00IIIEM CTPOCHHUH YEJIOBEKA M B CTPOSHUHU €r0 OTIOPHO-
JIBUTATENbHOM cucTeMbl? B cTpoeHNH CBS30K MHOTO 3JIACTUYECKUX BOJIOKOH, OHM HE 00pa3yIoT
nyuku. Kak 310 BiausieT Ha uX THOKOCTh U IPOYHOCTh B CPABHEHUHU C CYXOKWIMSIMHU, B KOTOPBIX
AIIaCTUYECKUX BOJIOKOH MEHBIIIE, U OHU 00pa3ytoT mydku? OTBET MOACHUTE ¢ (YyHKITMOHATBHOU
TOYKH 3PEHUS.

Cozep:kaHne BEPHOT0 OTBETA M YKA3aHUSA MO OLEHUBAHUIO (JIOTTYCKAIOTCS UHBIC Baanbl
(hOpMYITUPOBKH OTBETA, HC NCKAXKAIOIIUE €TO CMBICIIA)

DIIeMEHTHI OTBETA:

1) dbuxcarmus oprasos;

2) (puxcarusi COUWICHEHHs KOCTEH B CyCTaBe;

3) HampaBIIeHHUE JBUKEHUS KOCTEH B CYCTaBe;

4) orpaHuYeHUE ABUKEHUS KOCTEH B CyCTaBe;

5) TMOKOCTh TIOBBIIICHA;

6) MPOYHOCTHh CHUKCHA,;

7) cBsi3KU 00€CTIeUnBAIOT MOJABUKHOCTD IMTPOYHOTO CKEJIETa.

3a dononnumenvhyro ungopmayuio, He UMEOWYHO OMHOUEHUS
K 860NpOCy 3a0anus, 6aIbl He HAYUCTAIOMCS, HO 34 HAludue 8 Hell OuUb0K
cHumaemcs 1 6ann

OTBeT BKJIIOYAET B ¢e0s MIECTh-CEMb U3 HA3BAHHBIX BBIIIE JICMEHTOB, HE COACPIKHUT 3
OHOJIOTHYECKUX ONIMOOK
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OTtBeT BKITtOYAET B c€0s1 YETHIPE-TISITh U3 Ha3BAHHBIX BHIIIE 3JIEMEHTOB, KOTOPHIC HE 2
cojiepKaTr OUOJIOTUYECKUX OIIUOOK

OTtBeT BKITIOYAET B ce0s TPU M3 HA3BAHHBIX BHIIIC JIEMEHTOB, KOTOPHIC HE COEepkKaT 1
OHOJIOTUYECKUX ONINOOK

Bce unble cutyaium, He COOTBETCTBYIOIIME IIpaBujIaM BbicTaBieHus 3, 2 u 1 6anna 0

MaxcumanvHoiii 6ain 3

JAJAHUA JIMHUUA 27

Caxap Crenennb caaaoctu (B % mo
OTHOILEHHIO K caxapo3e)
®pykro3a 173
[roko3a 81
["anakroza 32
Caxapo3za 100
Jlakroza 16
Masbro3a 32

B nocaennue roapl Ha NPUJIABKAX MPOAYKTOBBIX MAra3MHOB MOSIBUJIOCH 0€3/1aKTO3HOe
M0J10K0. ETo mosydarot nyTém no06aBieHns JJakTa3bl B IUTheBoe MOJI0KO. [Ipeanosioxure,
KaKoe MOJIOKO Oyzer cJianie, 0e3JIaKTO3H0e Wi 00bIKHOBEHHOE, eCJId B 00€ Pa3HOBHJIHOCTH
MOJIOKA He BHOCUTH JI0NOJIHUTEIbHBIE noacaacturean. Oreer noscuure. [Ipu kakom
AHATHO3€ BPa4l PEKOMEHAYIOT YIOTPeOJATh 0€31aKTO3H0Ee MOJIOKO BMECTO 00BLIYHOI0?
OTBeT mosicHUTE.
lloacnenue:

1. BesnakTo3Hoe MoJoko OyzeT ciarmie.

2. Tlpu mobaBieHUM JaKkTa3bl JIAKTO3a paclagacTcs Ha IIIOKO3Y U rajakTo3y (Ha JBa
MOHOCaxapua).

3. O06a MoHOcaxapua ciaiie, 4YeM JaKT03a.
4. Bpauu peKOMEHIYIOT MUTh 0€3JIaKTO3HOE MOJIOKO JIFOMISIM C HETIEPOCHUMOCTHIO JTaKTO3HI.

5. V takux mrozei cHKeHa BbIpaboTka ¢pepmenta nakrassl (MJIM ¢pepMeHT oTcyTCTBYET),
HEOOXOMMOTO JIJIsl IEPEBAPUBAHMS JIAKTO3HI.
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6. Jlakro3a nmomBepraetcsi OposkeHuto kumeuyHsiMu Oaktepusimu (MJIU 3aaepxuBaet Bony B
KaJIJTOBBIX Maccax).

7. BO3HUKAIOT KUILIEYHBIE PACCTPOKCTBA.

2. HN3BecTHO, YTO CLIOPTCMEHAM /IJIsl POCTA MBIIIEYHON MACChl PEKOMEHYeTCs
yHOTpeOIsITh J0CTATOYHOE KOJTHYECTBO dKUBOTHOIO 0eJIKa, Coep:Kalerocsi B ToM
4yucie B KypuHbIX siiinax. Ha oqHoOM U3 cnopTUBHBIX ()OPYMOB M0JIB30BATEIb HAIIMCAJI
TPH apryMeHTa B M0JIb3y yHOTpedieHus AUl B CbIPOM BH/I€:

«besiok BapEéHBIX NI YCBAMBAETCH XYyKe, YeM ChIPOH 0eJI0K, TAK KAK MPH BapKe
HAPYLIAETCS ero MOJIEKYJIsIPHasi CTPYKTYPay»,

«B chIpbIX siiinax 00Jib1Ie BATAMHHOB, Y¢M B BapEéHBIX»,
«B BapéHbIX AiIaX MeHbIIE a30Ta, He0OXOAMMOTO0 JJIsl CHHTE3a MbIIIEYHBIX 0eJIKOBY.

JlaiiTe apryMeHTHPOBAHHBIE OTBEThI, NOATBEPKAAOIINE WK ONPOBEPraroue 3T
BbICKAa3bIBAHMS.

losacuenue:
1. IIpu Bapke mpoucxoaut aeHatypaius o6enka (MJIM npu Bapke 6enku pacnagaroTcs Ha
amuHokuca0Thl; MJIW npu Bapke pa3pyliaroTcst NENTHAHBIC CBA3H B OeKax);

2. B Takom Buje 6enok Oyaet npouie ycBauparbes (MJIN nepeBapuBarsest; MJIN
pacueruisTbes) B nuiieBaputenbHoit cucteme (MJIN B sxxenynke; MJIN B kuiieqyHuKe);

3. Hexoropsle BuTaMuHsbl paspyiuatorcs npu Bapke (UJIN tepstor Guonornyeckyro
aAKTUBHOCTb);

4. B BapéHbIX fiillax BUTaMUHOB cTaHOBUTCS MeHble (MJIM B chIpbIx stifllax BUTAMHUHOB
0o0bI11Ie);

5. Tlpu Bapke moxkeT npoucxonuth nsmenenne (MJIN paspyienue) a3orconepixammx
COCIVHEHUN, HO KOJIMYECTBO a30Ta HE MEHAETCS,;

6. B BapE€HBIX U CBIPBIX ANIAX OMHAKOBOE COAEPKAHUE a30Ta.

3. I'maBHas pynkuus annapara ['ojbaKM — COPTHPOBKA NMPOXOASIIIMX Yepe3 Hero
OesikoB. /L1 yero gasee HCHOJIB3YOTCS 0eJIKH, co3peBaouue B annapare L'oabaxku?
Ha3zoBurte Tpu THIIA «0CJIKOBBIX IOTOKOB». B :KHBOTHBIX KjeTKax annapar ['ouabaxu
pacnoJiaraercsi BOKpyr KJIeTO4HOro ueHrpa. Q0bsCHUTE TAKY0 3aKOHOMEPHOCTb,
HCIOJIb3Yysl CBOU 3HAHUA 0 PYHKIMHU KJIETOYHOI0 LHEHTPA.

llosacuenue:

1. Co3zpeBaHue O€NKOB IIa3MaTHYECKONH MEMOPAHBI;
2. Co3peBaHHE CEKPETOPHBIX OCIKOB;

3. Co3speBanue (pepMEHTOB JIM30COM;
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4. KieToyHslil IEHTP MPOU3BOJUT MUKPOTPYOOUKH;

5. Ilo mukpotpy6oukam ocyiiecTBisieTcsa Tpancnopt Beuiects (MJIN Busukyn) B (UIJIU u3)
anmapara [onbkm.

4. Y Kule4YHbIX (IM3eHTePUHBIX) aMED M JIAMOIHMI OTCYTCTBYIOT IOJTHOLIEHHbIE
muToXOHApuM. Kakoe HanpasjieHne 3BOJTIONNH NMPUBEJIO0 K BOSHUKHOBEHHUIO JAHHBIX
opranu3moB? B cBsI3M ¢ YeM MOIJIa BOBHUKHYTh TaKasi 0COOCHHOCTh CTPOEHHS UX
kJIeTOK? OTBeT MOsSICHUTe.

llosacuenue:

1. D10 mpuMep oOIIeH IereHepaIiu;
Kumeunas améba u 1IMOIUU — KUIIEYHBIE TTAPA3UTHI;
B kumeunuke anaspo6nas (MJIN 6eckucnoponnas) cpena;

Muroxonapun npou3BoaAT AT® TOJIBKO B MPUCYTCTBUHU KUCIOPOAA;

A

IIpu nepexone Kk mapa3uTU3My MPOU30IILIIA yTpaTa HEUCIOIb3yEMbIX CTPYKTYP.

S5.AHTHreHbI HA MeMOpaHe IPUTPOLMTOB YeJI0BEeKa, 10 KOTOPBLIM ONpee/iAeTcs rpynmna
KpoBH, ObIBalOT TPEX TuNoB: H, A u B. ba3oBblii BapuaHT — 310 anTUred H, KoTOpBIi
BCTpedaercs y Jioaei ¢ I rpynnoii kpoBu. AuTurensl A u B siBisirorcs 0oJiee CJ10KHBIMU
Moauuxkanusavu anTuresa H. [lomumo 4eTbIpéX OCHOBHBIX IPYNII KPOBH CYLIECTBYET
cucrema rpynn kposu bomoOeil, Ha3BaHHasi TaK 10 MeCTy NIEPBOro 00HAPY:KeHHUs B roOpoje
bomobeii B Unauu. Y sroaei ¢ 3Toil rpynmnoi KpoBU eCTh pelecCHBHbIN red h, KoTopblii B
TOMO3MIOTHOM COCTOSIHMHU NpensTcTByeT cuHTe3y anturena H. Onpenesaure, MOKHO Jin
nepeauBarh rpynmny kposu bomoeii jroasim ¢ Apyroit rpynmnoii Kpopu. Yto npou3onaéT,
€CJIM YeJI0BeKYy ¢ rpynnoii kposu bomoeii nepeants KpoBb I rpynnei? AprymeHTupyire
cBou oTBeThl. B MHauu kouvecTBo Jroaei ¢ rpynnoii kposu bomoeii cocrasiasier 1 ciayyait
Ha 7600 yesioBeK, IpU cpeaHeM I HaceJdeHus: 3emJin nmokasaresie 1:250 000.
IIpeanmoJioxknuTe, ¢ KAKUM COLUAIBHBIM (PAKTOPOM MOXKET ObITH CBA3aHA TaKasl
pacnpocTpanéHHoOCTh (peHomena bomoeit B Unanu.

*pe3yc-(pakTop KPOBU NMPHU pellleHNH 3aJaHUS He YYUThIBATD.

losacnenue:
1. Kposs ¢ rpynmnoit bom6eit MOXXHO TiepeNuBaTh JIOISM C 000 rPpyIoi KpoBH;

2. B Heii OTCYTCTBYIOT JIFOObIE aHTUTEHBI HA SPUTPOIIUTAX;

3. Ona He MOXET BbI3BaTh MMMYHHBIN OTBET y UEJIOBEKA C IPYTroi rpynIoi KpoBH;
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4. Ecnu yenoeky c¢ rpynmnoii kpoBu boM6eit mepenuTs KpoBsb | rpymnibl, TO MPOU30MaAET
arrmotunanus (UJIW cknenBanue s3puTpoITOB);

5. Tak kak B KpoBb nonaAEéT aHTUreH H, KOTOpbIi OTCYTCTBYET y JIOAEH C TPYNION KPOBU
Bomobeii;

6. B MHauu yacto ciiydaroTcsi OJU3KOpOACTBEHHBIE OpaKy.

6.B cepun ckpemmBaHui AP0o30(¢ U ObLIO YCTAHOBJICHO, YTO MEKAY PACIOJIOKEHHBIMHA B X-
xpomocome reHamMu A u b cuensienne Hapymaercs B 2,4% ciayyaes, Me:xxay renamu b u B —
B 6,6% caydaeB. Ha ocHOBaHMM 3THX JaHHBIX ObLIA NOCTPOEHA CJEAYIOIIAsi XPOMOCOMHAS
Kapra:

A b

B
] ! 1
| ( |
N /\ /

2. 2,4% 6,6% |

IIpennoxure MHOM BapuaHT pacmojioxkeHuss reHoB A, b u B Ha xpomocome, ucxoass u3
JAHHBIX, MOJYYEHHBIX B pe3yjbTare ckpemuBanus. M300pasute Kapry XpOMOCOMbI U
YKaKMTe HA Hell pacnoJjioxkeHue reHoB A, b, B u paccrosnune mexay Humu (B %). byaer jun
NPOMCXOAUTH HAPYLICHHE CLEIICHHS 3THX I'eHOB y CaMIOB ApP030(HJI, eCJIM HU3BECTHO, YTO
OHM MMEKOT rereporaMeTHsnlil moJj? OrBer mosicuure. Kakoii mpoueHT KpPoCCOBEPHbIX ramer
oOpasyerca y apo3opuianl ¢ redHorunom Abs/abB, ecim ouneHuBaThL BO3MOXKHOCTH
KpoccuHroBepa me:xkay renamu A u B? OtTBer nosicHure.
*renbl A, b 1 B HaxoasiTCSl BHE MCEBI0AYTOCOMHOIO Y4ACTKA XPOMOCOMBI.

llosicnenue:
1. 62,4% A 4,2% B;

2. Y camuoB apo3o¢ui He OyleT MPOUCXOAUTDH CLETJICHUSI ITUX F€HOB, TaK KaK MEXKIY
xpoMocoMaMu X U Y HE MPOUCXOAUT KPOCCUHIOBEPA;

3. CormacHO JaHHOM XpOMOCOMHOM KapTe y npo30duisl ¢ renotuniom Abs/abB o6pa3yercs
9% KpOCCOBEpPHBIX TAMET;

4. CormacHo BTOpOH XpoMocOMHOM kapTe — 4,2% KpOCCOBEPHBIX IaMET;

5. BeposarHocTb nosiBinenust kpoccoepHbix ramet (MJIM BepoaTHOCTh KpOCCHHIOBEpA) paBHA
PACCTOSIHUIO MEXKly T€HaMU Ha XpOMOCOME.

7.B uém 3akJiouaeTcsi 3HaYeHue MoJI0BOro oroopa B 3Boonuu? Kakoii mos yaie Bcero
SIBJISIETCS OTPAHMYHMBAKOIIMM pecypcoM 1Jis apyroro? Kakue npu3HaKku )KUBOTHBIX MOTYT
NMO/JABEPrarbCcs JAeMCTBUIO MOJI0BOr0 0TOOpa?

llosacuenue:

1. OrpaHnyuBarOLIUM PECYPCOM OOBIYHO OBIBAET JKEHCKHI 10T,
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2. Oxpacka (MJIN mopdonorus) (npu nepeuucieruu emecmo omeema MUHUMYM O8YX
KOHKPEMHbIX CIMPYKMYp (Hanpumep, OTUHHbLL X80CH, 2pebeHb, pazmep meid, apKoe
onepenue u m.n.) s1emMenm 3acCHumvl8aenmcsl KaxK 6epHulil);

3. 3amaxu (MJIN dpepomonsr);

4. Opynus 00s1 (npu nepeuucieHuu Mecmo Omeema MUHUMYM 08YX KOHKPEMHbIX CIMPYKMYP
(nanpumep, po2a, WNopbl, KIbIKU, OUBHU) dTIeMEeHm 3aCUumbleaemcsi KaxK 6epHblil);

5. bpaunoe nosenenue (MJIM O6paunsie necHn) (npu nepeuucienuu mecmo omeema MUHUMYM
08YX KOHKDEMHbIX CIMPYKmyp (Hanpumep, CMpoumenibCmeo eHe30d, npu3bleHvie 38VKu,
MYypHUPHble 60U U M.N.) dNEMEHM 3ACYUMBIBACMC KAK BEPHbIIL).

BonpmmHCTBO mnpenctaBuTeneil  pUHCKOro 3THOCA CHOPMUPOBAIOCH B PE3YJIbTATE
27-8| reorpadudeckoil MurpamEu HeGONBIIOTO YHCIA MHIOEBPOIEHCKOH MOMyIAIHH JHofeit
(mpumepno 3000-24000 ugenoBek). B mepuon ¢ 1800 roma ¢uHCKas momynsaius Hadaia
OBICTPO pacTH, IPU FTOM OCTABAsICh M3OJUPOBAHHOW OT COCEIHUX HApPONOB. M3BecTHO,
YTO HACJEICTBEHHOE F€HETUUYECKOE PELECCUBHOE 3a00I€BaHUE TUMEPILIA3Hsl Xpslla BCTPEUAeTCs B
¢uHCKON momynsaIMu ¢ 4actoTod 3 3abonmeBanus Ha 1000 uenoBek, Mpu 3TOM B IEJIOM IO
MOMYJISILIUK JIIOIel Takoe 3a0osieBaHue BeTpedaercs ¢ yactotoi 2—3 Ha 100000 uenmoBek. Kakas
JBIKYILAsl CHUJIa 3BOJIIOLIMU MIPUBETIA K U3MEHEHHIO B YaCTOTE BCTpeuyaeMocTH 3a0oneBanus? OTBeT
nosicaute. [loueMy B mocienHee CTOJETHE KOJIWYECTBO JIFOACH, Y KOTOPBIX MPOSBIAECTCS JAHHOE
3a0o0seBaHNe, CHIKACTCS?

H

w

(MnH. yenosek)

KonuyectBo niogen
N

Conep:xaHue BEpHOro OTBETA U YKa3aHMS 10 OLIEHUBAHUIO Banabl
(momyckaroTcs WHbIE (OPMYITUPOBKH OTBETA, HE UCKAKAIOITUE €TO
CMBbICJIA)
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DJIEMEHTBI OTBETA:

1) npeiid renoB (3¢ dexT ocHOBaTENS);

2) B YacTU TOMYyJALHUHU, U3 KOTOPOH copMHUpOBaiCs COBPEMEHHBIN
(dbuHCKHIT 3THOC, YacToTa 3a001eBaHus Oblla MOBBIIICHA;

3) Onaromapsi JUIMTEIBbHON M30JSLMU 3a00J€BaHUE PACIPOCTPAHUIIOCH B
TOMYJISALINH;

4) B mocneAHME CTO JIET MOMYJISALMS HE U30JUPOBAHA;

NJin

4) B MOCIeAHUE CTO JIET PACHpPOCTPAHSIUCh Opaku Mexay (GUHHAMU U
JIPYTUMH 3THOCAMH;

5) peueccuBHOE 3a00€BaHUE MPOSIBISIETCS TOJBKO B TOMO3UTOTHOM
COCTOSIHUU;

6) mpu YBEIWYEHUU KOJIMYECTBA JOMUHAHTHBIX ajielel B MOMYINISIIHU
MEHBLIEE KOJIMUECTBO JIOIEH 3a005IeBaeT.

3a oononnumenvhyto ungopmayuio, He UMerULYI0 OMHOULeHUs.

K 80mpocy 3a0aHus, 0anlbl He HAYUCTAIOMCA, HO 34 HAIudue 6 Hell
owubox cHumaemces 1 6ann

OTBeT BKIIOYAET B CceOSI MATH-IIESCTh HAa3BAaHHBIX BBINIE 3JIEMEHTOB, HE 3
COZIEPKUT OMOJIOTHYECKUX OMIMOOK

OTBeT BKIJIFOUAET B ce0S TPH M3 HA3BAHHBIX BBIIIE IEMEHTOB, KOTOPHIE HE 2
coziepKaT OMOJIOTHYECKUX OIMHUOOK

OtBeT BKIIIOYAET B ce0s OMMH M3 HA3BAHHBIX BBINIEC YJIEMEHTOB, KOTOPHIC 1
HE coJiepKaT OMOJOTUUECKUX OMHO0K

Bce uHble cuTyanuu, He COOTBETCTBYIOLIUE MPAaBUJIaM BBICTaBIECHUS 3, 2 0
u 1 6amna

Maxcumanvhoit 6ain 3

bonpminHCTBO TpeAcTaBuTeNed (UHCKOrO 3THOCA CHOPMUPOBAIOCH B pe3yjbTaTe
27-9| reorpadudeckoii MUTpaIMH HeGOIBIION0 YHCIA WHIOEBPONEHCKOH MOMyNIAHH JToeit
(mpumepHo 300024000 uenosek). B mepuon ¢ 1800 roma ¢uHCkas momynanusi Hadaia
OBICTPO pacTH, MPHU PTOM OCTABASICh M30JIMPOBAHHOW OT COCEIHMX HapojoB. M3BecTHO,
YTO HACJIEICTBEHHOE TCHETHICCKOE PEIIECCUBHOE 3a00JI€BaHKE BPOXKIACHHAS TUCTPO(HUS POTOBUIIBI
BCTpeyaeTcss B (PMHCKOW TMOMYJAINH C 9acToTor S5 3aboneBanmii Ha 1000 demoBek, mpu 3TOM B
1IEJIOM IO MOIYJISIIIUY JII0/IeH Takoe 3a0oeBaHue BcTpeuaercs ¢ yactoror 2—3 Ha 250000 yenoBexk.
Kaxkast mBrKyIas cvira 3BOJIOIMH IIPUBEJIa K M3MEHEHHUIO B YaCTOTE BCTPEUAEMOCTH 3a00JICBaHUs?
OtBer noscHute. [louemy B mociegHee CTOJETHE KOJIMYECTBO JIHOACH, Y KOTOPBIX MPOSBISETCS
JTaHHOE 3a00J1€BaHUe, CHI)KAETCS ?
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w »

N

KonuyectBo nioagen
(MnH. YenoBek)

Conepskanue BepHOT0 0TBETAa M YKa3aHUS 110 OLlCHUBAHUIO Basbl
(momyckaroTcs HbIe (POPMYTUPOBKH OTBETA, HE MCKAKAIOITUE €TO
CMBICTIA)
DJEeMEHTHI OTBETA!
1) npetid renoB (3 dexT ocHOBATENS);
2) B yacTU MOMYyJSALHUU, U3 KOTOPOM cOpMHUpPOBAICS COBPEMEHHBIN
(¢uHCKHI 3THOC, YacToTa 3a001eBaHus Obliia MOBBIIICHA;
3) Omaromapsi JUIMTEILHON M30JSAIIMU 3a00J€BaHUE PACIIPOCTPAHUIIOCH B
MOMYJISALINY;
4) B mocneAHKE CTO JIET NOMYJIALMS HE U30JUPOBaHa;
NJn
4) B moclIeAHUE CTO JIET PaCHpOCTPAHSIUCH Opaku Mexay (GUHHAMU U
JIPYTUMH 3THOCAMU;
5) peueccuBHOE 3a00€BaHUE TMPOSIBISIETCS TOJIBKO B TOMO3UTOTHOM
COCTOSIHUU;
6) Npu YBEJIWYEHUU KOJIMYECTBA JOMUHAHTHBIX ajlielel B MOMYISLUU
MEHBIIIEE KOJTMYECTBO JItofIei 3a00eBaeT.
3a oononnumenvhyio ungopmayuio, He UMEULYI0 OMHOULEHUSL
K 680mpocy 3a0aHus, Oaulbl He HAYUCTAIOMCA, HO 34 Haluyue 6 Hell
owubok chumaemcs 1 6ann
OTBeT BKJIIOYAET B C€0sl MATH-IIECTh HA3BAHHBIX BBHIIIE 3JIEMEHTOB, HE 3
COZIEPKUT OMOJIOTHYECKUX OIIMOOK
OTBeT BKIJIIOUAET B ce€0s TPH M3 HA3BAHHBIX BHIIIE AIEMEHTOB, KOTOPHIE HE 2
conepxkaT OMOJIOTUUECKUX OIMMO0K
OTBeT BKIIIOYAET B ceOs OMH W3 HAa3BAaHHBIX BBIIIE IEMEHTOB, KOTOPbHIE 1
HE CofiepKaT OMOIOTMYECKUX OITHOO0K
Bce unble cuTyannu, He COOTBETCTBYIOIIME MTPABUJIaM BBICTABICHUS 3, 2 0

u 1 6ama
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Maxcumanvroiu 6ain 3

27-1

30MOH-uepBU (KOCTOE/bI) — YHUKAJIbHAS IPyNIa MOPCKUX OECKUIIEUHBIX YEPBEH, HacesoIne
paznararomnirecs: KOCTH MO3BOHOYHBIX KUBOTHBIX Ha miryonHax 70 3000 m. [TnaBaromas muanHka
YepBsi BCTYINAET B CHMOMOTUYECKHIE OTHOLICHUS C TeTepOTPOPHBIMHU OaKTEpUSIMHU, 3aTEM OCEAAET
Ha KOCTHBIE OCTaTKU MOPCKHMX ITO3BOHOYHBIX U MPEBPALIAETCS BO B3POCIYIO 0CO0b, KKOPHU»
KOTOPO#1 BpacTaroT B KOCTHYIO TKaHb. [IUTalOTCs 4epBU-KOCTOEIBI 32 CYET COAEPIKAIINXCS B
paznararoniuxcsi KOCTSIX JUMUAO0B U KOJIareHa, KOTOphIe YCBaUBAIOT reTepOTPO(PHBIE OaKTEpHH,
KUBYILME B KOPHAX KocToenoB. [Ipeasioxkure NuuieByo Lenb U3 YETHIPEX 3BEHBEB, KOTOPYIO MOTYT
00pa30BbIBaTh laHHbBIE Oprann3Mbl. Kakoro tuma sta nurmiesas mens? [louemy 3oMOu-uepBu
BBIITOJIHSIIOT BKHYIO POJIb B KPYTOBOPOTE BellecTB B MupoBoMm okeane? Kak Ha3bpIBaeTcs
(GyHKLIHOHANIbHAS TPYIINA, K KOTOPOU OTHOCSTCSI 30MOU-UEPBH B dKOCHCTEME?

DeMeHThI OTBETA

1) mumieBas 1emb: pa3iararinrecs KOCTU - reTepoTpodHbIe OaKTEPHUH - YEPBU-KOCTOEIBI —
pakooOpa3Hbie / ITTyOOKOBOAHBIE PHIOBI / PHIOBI

2) NeTpuTHas MUIIEeBas LEMb

3) MHHEpPAIU3YIOT KOCTHBIE OCTATKH (pa3jararoT KOCTH 3aTOHYBIITUX MIJICKOITHTAIOIINX )

4) BOBJEKaIOT MUHEpaJIbHbIEC BELIECTBA KOCTEH B KPYTOBOPOT BELIECTB

5) penyueHTsl (pa3nararesnu)

27-2

benblit MmenBens — sHAEMUK APKTHUKH, CypoBOTO pernoHa Hame [Inanetsi. Mecta oOutanus
OenbIX MeABEACH CBsI3aHbI C JeAsHbIM MOKpoBoM CeBepHoro JIenoBUTOro okeana, OXOTou Ha
MOPCKHMX MJIEKOTIUTAIOIINX, MUTPALUIMH MEXKY JIEAHUKOM U nIo0epexbeM. Takoi 00pas3 KHU3HU
BO3MOXKEH OJlarofaps HaJTu4IHio OOIBIIOTO KOJTUYECTBA aIallTalluid, HAPUMED: TYCTON TOIIIEPCTOK
Y TOJIbIE OCTEBBIE BOJIOCHI, CaJlbHAS CMa3Ka IIEPCTH, YEPHAS KOXKa, TOJICTBIN >KUPOBOM CIIOM,
IIepOXoBaTas MOBEPXHOCTh MOYIIEUEK Ha JianaX, MaJeHbKHe OKpyible Y. OObICHUTE, KaK
MIePEYMCIICHHBIC aanTaI[i TOMOTAIOT OEJIOMY MEJIBE/IIO KUTh B aPKTUYECKOM KIIuMaTe?

DJEMEHTHI OTBETA

1) rycroi nmoameépcToK 3allMinaeT OT X0JIoaa

2) MOojbIe OCTEBBIE BOJOCHI 3alMIIAIOT OT XOJIOAA

3) moJibie OCTEBBIE BOJIOCHI 3AIIUIIAIOT OT COTHEYHOTO U3JITYUYCHUS

4) cayipHasi cMa3Ka MPENATCTBYET HAMOKAHUIO IIEPCTH

5) depHas KoKa MOIVIONIAET U HAKATUTMBAET TEILJIO

6) >KUPOBOMU CJIOM SABIAECTCS TEIIOU30JISITOPOM

7) >KUPOBOM CIIOM CITY’KUT 3a11acoM dHEPTUU

8) >KMpPOBOM CIIOH yITy4lIaeT MIaBy4yeCcTh

9) miepoxoBarasi MOBEPXHOCTh MOAYIICUEK MPEMSITCTBYET CKOIBKEHUIO IO JIbTY
10)maneHbKre yiy COKpamatoT NOTEPH Teria

27-3
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benblit MmenBens — sHAEMUK APKTHUKH, CypoBOTO pernoHa Hame [Inanetsl. Mecta obutanus
OenbIX MeBeIeH CBsI3aHbI C JeAssHbIM oKkpoBoM CeBepHoro JlenoButoro okeana. i JaHHOTO
pEeruoHa XapakTepHbl OUEHb HU3KUE TEMIIEPATYPhI U SIPKOE COIMTHEYHOE OCBEIICHUE. benblil
MEZIBEAb B OCHOBHOM IIMTAETCS TIOJICHSMHU, OXOTSACh HA HUX YEPE3 JIYHKH BO JIBAY U B CHEKHBIX
HOpax. [l pa3MHOMXKEHUSI CAaMKH 3aJ1eTaloT B OEpIIOTH U3 CHETa, B OCHOBHOM Ha MOOEPEKbe, s
Yero MpeoJ10JIEBAIOT BIUIaBb OoublIne paccTosiHusA. Takoi oOpa3 »KU3HU BO3MOXKEH Onaroaaps
HAJIMYMIO a/IalTallui, HApUMED: MePEAHNE KOHEUHOCTH OEJIOT0 MENIBEIs C IEPETIOHKAMH U MOIITHEE
3aJIHUX, CUJIbHBIE OCTPbIE U U30THYTHIE KOTTH J0 5 M, 00BEMHBIH JKETYI0K, JUITMHHbIE MOp/a U
1Ies, TPEThe BEKO, CIOCOOHOCTh 3aKpPhIBATh HO3JPH MPH HBIpIHUU. OOBSCHUTE, KaK
MePEUMCIICHHBIC aanTalli TOMOTAI0T OEJIOMY MEJIBE/IIO KUTh B APKTUYECKOM KiIuMaTe?

ONEMEHTHI OTBETA

1) mepenoHKH Ha MepeAHUX KOHEYHOCTIX — IMPUCTIOCOOIEHUE K MIJIaBaHUIO

2) KpyIHbIE NTepeaHue KOHEUHOCTH TOMOTal0T IPECTU

3) 0OBEMHBIN KETYIOK IIePEeBapHUBACT OONBIIIOE KOJTHMIECCTBO YKUPHOU ITHIIH

4) nMHHBIE MOpJA U 11esl CIOCOOCTBYIOT TOMMKE TIOJIEHEH B CHEXHBIX HOpPax M B JIYHKaxX BO
h10:91 0%

5) nnuHHBIE MOPAA U Ies YAJTUHSIOT IMTyTh MPOXOXKACHUS BO3AyXa B JIETKUE, Oaronaps 4emy
OH YCIIE€BAET COTPETHCS

6) TpeThe BEKO 3AIlMINACT IV1a3a OT APKOTO COJIHIIA

7) KOTTH IOMOTAIOT JIOBUTH JOOBITY

8) KOI'TH ITOMOTAIOT BHIKAIIBIBATH OEPIIOTY

9) KOrTH MOMOTAalOT BbLJIE3aTh U3 BOJABI Ha CKOJIB3KUH JIE]

10)3akppIThie HO3/IPU MIPU HBIPSIHUU MO3BOJISIOT JTOJITO HAXOAUTHCS MOJ BOIOK

27-4

B cBs13u ¢ nogHsTHEM YpOBHS MUPOBOIrO OKEaHa, KOTOpOe HAOIIOAeTCs B TEUEHHE MOCIIEAHETO
CTOJIETHS U 110 TIPOTHO3aM YUYEeHBIX Oy/IeT MpOoa0KaThCs Aanblie, Ha [InaneTe Bo3pacraer
ne(UIUAT TPECHOUN BOBI, @ KOJTMYECTBO 3aCOJICHHBIX BOJ| yBenuuuBaercs. [1o aToit mpuunne
pacTeHusl, UMEIOLINE alaliTallid K OOMTaHUIO B 3aCOJIEHHOU cpene (ranoduTsl), OyayT
pacnpocTpansaThes Bc€ Oonbiie. OaHa U3 rpynin raiouToB Ha3bIBaeTCs dyragopuramMu. 1o
«COJICHAKATUIMBAIOIIIEE)» PACTCHHS C MSICUCTBIMU OpTraHaMU, KJIETKHA KOTOPHIX JIETKO MOTJIOMIAI0T
comnu U3 1ouBbl. OOBACHUTE TPUCTIOCOOUTENBHBI MEXaHU3M 2YTaIO(UTOB K dKU3HU B 3aCOJICHHOM
cpelie, UCIOb3ys AT CBeIeHUs U 3HaHUsA 00 ocMmoce. [Touemy pactenus 6€3 NaHHBIX aJanTallHii
moruodaroT B Takou cpeae?

DNEMEHTHI OTBETA

1) mornomiasi conu U3 MOYBBI, PACTEHUS HAKAIUTMBAIOT UX B BAKYOJIAX

2) OCMOTHYECKHUH MOTEHLMAJ PACTEHUN BBIIIE OCMOTUYECKOTO MTOTEHIIMAJIa TOYBEHHOTO
pacTBopa / CONEHOCTh KJIIETOYHOIO COKa (LIMTOIMJIA3Mbl) BhIIIE COIEHOCTH OYBEHHOTO
pactBopa

3) 9TO MpensTCTBYeT 00€3BOKUBAHHIO TKAHEW PacTEHUH M3-3a OCMOCa / BBIXOAY BOJBI U3
pacTeHus u3-3a ocMoca

4) y pacteHuit 6€3 JaHHBIX alallTalluii OCMOTHYECKUHN OTEHIIUAN HUYKE OCMOTHYECKOTO
MOTEHI[MAaIa TOYBEHHOTO PacTBOpa / CONIEHOCTH KJIETOYHOTO COKa (IIUTOILIa3Mbl) HUXKE
COJIEHOCTH IIOYBEHHOI'O pacTBOpa
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5) Boma m3-3a OCMOTHYECKHX CHJI (0OCMOCA, OCMOTHYECKOTO JTABJIICHUS ) BEIXOJUT U3 TKAHCH
pacTeHus BO BHEIIHIOK CPELY

27-5

B cBs13u ¢ nogHsiTHEM YpOBHS MUPOBOIrO OKeaHa, KOTOpOe HAOMIOIAeTCs B TEUEHHE MOCIIEAHETO
CTOJIETHS M 110 TIPOTHO3aM YUYeHBIX Oy/IeT MpoaoKaThCs Aanblie, Ha [InaneTe Bo3pacraer
ne(UIUAT TPECHOU BOABI, @ KOJTMYECTBO 3aCOJICHHBIX BOJ yBenuuuBaercs. [1o aToit mpuunne
pacTeHus, UMEIOINE alaliTallid K OOMTaHUIO B 3aCOJIEHHOU cpene (ranoduTel), OyayT
pacnpocTpansaThes Bc€ Oonpiie. OaHa U3 rpynn raio(uToB Ha3bIBAETCs MIIMKoranoduTtaMu. ITo
«COJICHETIPOHUIIAEMBIC)» PACTECHHMSI, KIIETKH KOTOPBIX MJI0XO0 MpOoHUIaeMa s coneld. Knetounsiii
COK IIIMKOTAJIO()UTOB COAEPKUT OOJIBIIOE KOJIMYECTBO OPraHUUECKUX COSIUHEHUH, 0COOEHHO
yrieBooB. OOBACHUTE MPUCTIOCOOUTETHHBIA MEXaHU3M TIIUKOTAI0(UTOB K KU3HH B 3aCOJICHHOM
cpelie, UCTIOJb3Ysl 9TH CBEJCHUS U 3HaHusA 00 ocMoce. [loueMy pactenus 6e3 JaHHBIX aJanTaluii
morudaroT B Takou cpezae?

DJ1eMeHThI OTBETA

1) KJIETOUHBIN COK C OONBIINM KOJTUYECTBOM OPTaHMYECKHUX BEIIECTB (YIIIEBOIOB) 00IagaeT
BBICOKMM OCMOTHYECKHUM JaBJICHUEM (ITOTECHIIMAJIOM )

2) OCMOTHUYECKHU MOTEHIIMAJ PACTEHUN BBIIIE OCMOTHYECKOTO MOTEHITMAJIa TTOYBEHHOTO
pacTBOpa / HACHIIMIEHHOCTh OPraHUYECKUMHU BEIIECTBAMH KJIETOYHOTO COKa (IIUTOTIa3MBbl)
BBIIII€ TAKOBOM B MOYEHHOM pacTBope (??77)

3) 3TO MPEemsITCTBYET 00E3BOKUBAHUIO TKAaHEH PACTEHUN U3-3a OCMOCa / BBIXOY BOJBI U3
pacTeHus u3-3a ocMoca

4) y pacTeHuil 0€3 TaHHBIX aanTaIlliii OCMOTHYCCKUH TTOTCHITMAT HUKE OCMOTHYECKOTO
MOTEHIHAaJIa TIOYBEHHOTO PacTBOPA / HACBIIIIEHHOCTh OPraHUYECKUMU BEIIIECTBAMHU
KJIETOYHOTO COKa (IIUTOIIa3Mbl) HUKE TAKOBOM B IOUEHHOM PacTBOPE

5) Boma m3-3a OCMOTHYECKHX CHJI (0OCMOCA, OCMOTHYECKOTO JTABJICHUS ) BEIXOJUT U3 TKAHCH
pacTeHus BO BHEIIHIOK CPELY

66. Ha pucyHke mpeACTaBIEHO CXEMaTH4YHOE H300paKeHUe DOKCIEepUMEHTa ¢
MPOPOCTKAMU PACTEHUM, HM3BECTHOrO B Ouosiorud kKak onblT JlapBuHa: 1 — OOBIUHBIN
MPOPOCTOK, 2 — MPOPOCTOK CO CPE3aHHON BEPXYIUKOM, 3 — Ha BEpPXyUIKY HaJeT YE€pPHBIN
KOJIIAuoK, 4 — Ha BEPXYIIKY HaJeT MPO3PAayHbIi KOJIMAYOK, 5 — Ha HIKHIOK 4acTh Mobera
HajeTa u€pHas TpyOka. [l u3yueHus Kakoro mpouecca ObLI MOCTABIEH SKCIEPUMEHT
Yapaszom [lapsunom? Uto mokazan naHHbii dkcniepuMeHT? OObsICHUTE, ¢ KaKOH 1EeNbl0 ObLIN
NOCTABJICHbl PAa3HbIE BAPWUAHTHI OINBITOB B HKCIIEPUMEHTE, YTO OHM IO3BOJMUIU YCTAHOBUTH?
Kaxoit u3 mpopoctkoB (1-5) COOTBETCTBYET KOHTPOJIbHOMY BapuaHTy? Kakoe CBOMCTBO KHUBOTO
WJUTIOCTPUPYET TAHHBIA SKCIEPUMEHT?

Cadt 100ballnik.com - BAPHARTLI hopmaTa 0TI W EM



1. DKcnmepMMeHTATOp pemud YCTAHOBUTH 3aBHCHMOCTb MEXKAY MEXK1Y H3MEHEHHEM
MAacChl KYCOYKOB KapTo(eabHOro KJIyOHs M KOHLEHTpanueil OKpPYKAaWIIero pacrsopa.
JliIs 3TOro OH BBIpe3aJ M3 OAHOI0 KJIAYOHs Kaprogdeisi paBHbIe Kycoukd mo 20 rpamm
(KycouKkH ObLIM BbIpPe3aHbI U3 OHOI AHATOMO-TONOrpaduIecKoil 30HbI KJIyOHs). Kycoukn
OH NMOMECTHJI B €MKOCTH, paccunuTaHHble Ha 200 mu. OaHy émkocTh OH 3amoiaHma 3%
PAcTBOPOM COJIM, APYIYyI0 7% pacTBOpoM, a TpeTbio 10% pacTrBopom conu. 3arem, mocJe
BbIIEPKUBAHUS 00pa3LoOB B pPacTBOPax B TeYeHHE 3 4YaCOB OH B3BeCHJ NOJYyYCHHbIE
KycouKkH. Pe3ybTaThl NpUBeAeHbI B TA0IHUIIE.

N3navanbHasa macca Macca oOpasma u3 Macca oOpa3ma um3 Macca oOpasua u3

o0pa3ua (rpamMmm) 3% pactBopa 7% pactBopa 10% pacTrBOpa
MOBAPEHHOM COJIU MOBAPEHHOM COJIU MOBAPEHHOM COJIU
(rpamm) (rpamm) (rpamm)

20 19.5 18.7 18

Kakasi nepeMeHHasi B TOM 3KCNeprUMeHTe ObLJIa 3aBUCUMOM (M3MeHAI0IIENCcs), a Kakasi —
He3aBucHMOl (3apaBaemoii)? Ilouemy B pe3yibrare 3KCIEpMMEHTa M3MEHMJIACh Macca
o0pa3uoB? Kak m3MeHATCH pe3yJibTaThl IKCIIEPUMEHTA, eCJId BMeCTO KJIYOHS KapTogeias
HCMOJIb30BATh KYCOYKH [IPE€BECHHBbI COCHbI, KOTOpble OyIlyT HJAEHTHYHbI MO Macce
oOpasuam kaprogesnsi? OCHOBBIBAsICh HA MOJYYEHHBIX pe3yJbTarax IPOBeICHHOIO
JKCIIEPUMEHTA C(POPMYJINpPYyiTe BHIBO/.

1) 3aBucuMas nepeMeHHas — macca oOpasia U3 KiyoHst kapToderns.

HesaBucumas nepeMeHHas — KOHLIEHTPALUS COJIM B OKPY>KaIOIIEM pacTBOPE.

2) OObeM >KHMBOM YACTH PACTUTEIBHBIX KIETOK (MPOTOIJIACTa) MOXKET H3MEHATHCA B
3aBUCUMOCTH OT KOHIIGHTpPAllMd COJM B OKpYXKAIOIIEM pacTBope. OTO 0O0yClIaBIMBaETCs
nporeccoM nuddy3un Boabl (pacTBOPUTENS) U3 OOJACTH C HU3KOW KOHIIGHTpaIlMel Cojid B
00J1acTh C BBICOKOM KOHIIEHTpaiueil conu — ocmocoMm. [Ipu momemniennn obpasua xaprodens B
pacTBOp, KOHIIEHTpALMsi COJM B KOTOPOM BBINIE, 4Ye€M B MpOTOIiacTax Kaprodens
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(runepToHMYECKUil pacTBOp) Boaa OyneT MOKUIATh >KMBBIE YacTH KJIETOK pacTeHUs u
NEePEeXOAUTh B OKpykarouuil pactBop. Takum oOpa3zom, Macca 00pas3la yMEHbIIAeTCs.
3)3aBucuUMOCTh OyAeT HEBO3MOXHO YCTaHOBUTb, TaK KaK OCMOTHYECKHE SIBJICHHS MOXKHO
HaOII01aTh TOJILKO MEXIY KUBOU KIETKON (B KOTOPOM HOAAEPKUBAETCS MOCTOSHCTBO CPEIbl) U
OKpY’KalomuM pacTBopoM. KileTku qpeBecHHbI, B OCHOBHOM, MEPTBEIE, TOATOMY BHYTPH ATHX
KJIETOK OTCYTCBYET COOCTBEHHAsI IIUTOIJIa3Ma C PACTBOPEHHBIMH B HEW BEIIECTBAMH.

4) Tlpu nomemnieHun obpasia KIyOHS KapTodenss B pacTBOPbI MOBAPEHHOM COJIM €ro macca
yMmeHbIaeTcs. [lpu yBennueHnn KOHIIGHTPAIMK COH B OKPY)KaloIleM pacTBOpe macca Oyaer
U3MEHATHCA cuiibHee. MI3meHenne Maccbl 00yCIOBIEHO OCMOTHUYECKUMH MPOIECCaMU, KOTOPBIE
IPOUCXOAAT B MEXKIY KUBBIMU KJIETKAMHU U OKPYKAIOLIUM PACTBOPOM.
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2. DKCHEepPUMEHTATOP PelWJ YCTAHOBUTb 3aBHCHMOCTb MEXKAY MEXKIAYy H3MEeHEeHHeM
Macchbl KyCOYKOB KapTogeJbHOro KJIYOHSI M BpeMeHeM, INPOBeAeHHbIM 00pa3unomM B
cosieHOM pactBope. /[iisi 3TOro OH BbIpe3aJl M3 OJHOIO KJIYOHsI Kaptrodesisi paBHbIe
Kycouks mo 20 rpamm (Kycouku ObLIM BbIPe3aHbl M3 OJHOM aHATOMO-TONOrpaduyeckoi
30HbI KJIyoHs). Kycoukn oH momMecTH/1 B éMKOCTH, paccunTaHHbie Ha 200 M. EMkxoctn on
3anoaHn 10% pacTBopoM moBapeHHOo# coJin. 3areM, NocJie BbIAeP:KUBAHUS 00pa3l0B B
pacTBopax B TedeHHe 1, 2 U 3 4acoB OH B3BeCHJ NMOJY4YEeHHbIe KyCOYKH. Pe3ynbrarbl
NpuBeleHbl B Ta0auue.

N3navaabnasa Macca oopazua u3z 10% Macca odOpasma u3 Macca oOpa3uma wu3
macca oOpasua pacrBopa mnoBapenHod 10% pacTtBopa 10% pacTtBOpa

(rpamm) coJum. Bpems moBapeHHO# COJIM. MOBAPEHHOH COJIH.
BblAep:kuBanusi: luvac B p e M a B p e M A
(rpamm) BbIICP:KUBAaHUA: 2 BbIJAep:KUBaHUA: 3
yaca yaca
(rpamm) (rpamm)
20 19.5 18.7 18

Kakasi mepeMeHHasi B 3TOM 3KCNepHUMeHTe ObLJIa 3aBUCUMOI (M3MEHAIOIIENCH), a KaKasi —
He3aBucUMOM (3apaBaemoii)? Ilouemy B pe3yibrare 3KCIEpMMEHTAa M3MEHMJIACh Macca
o0pa3uoB? Kak U3MeHATCH pe3yabTaThl IKCIEPUMEHTA, eCJIi BMeCTO KJIyOHs kapTodes
HCIO0Jb30BATh KYCOYKH KOPbI Oepe3bl, KOTOpble OyIyT MJAEHTHYHBLI M0 Macce o0pa3uam
kaprodenas? Uro npousoiiget, ecau B IkcnepuMente BMecto 10% pacreBopa moBapeHHOM
COJIM HCHOJIb30BATHh PACTBOP, KOHIEHTPALMS KOTOPOr0 COOTBETCTBYET KOHLEHTPAUM
pacTBOpa B HOPMeE OKPYKAaWIIero pacTuTejbHble KJeTKH? (OCHOBBIBasicb Ha
MOJIy4YeHHBIX Pe3yJibTaTax NPOBeIeHHOI0 IKCIepuMenTa copMyIupyiiTe BHIBO/.

1) 3aBucuMas nepemMeHHas — Macca o0pasia u3 KIyoHs: KapToders.

HesaBucumasi mepeMeHHass — BpeMs HaxOXKJICHHUS 00pas3lia B OKPYXKAIOMeM pPacTBOpPE COJU
(TUIIEpTOHUYECKOM PacTBOPE).

2) OObeM >XKMBOW YAaCTH pACTUTEIBHBIX KIETOK (MPOTOIUIACTa) MOXKET H3MEHSATHCS B
3aBUCUMOCTH OT KOHIIGHTPAIlMA COJUM B OKPYXKAIOIIIEM pacTBOpe. ODTO OO0yCIaBIMBACTCS
nporieccoM auddy3ur Boabl (pacTBOPUTENA) M3 O0JACTH ¢ HU3KOM KOHIIEHTpAIMEH CONHM B
00JIacTh C BBICOKOHM KOHIIGHTpaIuei comu — ocMocoM. [Ipu momemnieHnn obpasia kaprodens B
pacTBOp, KOHIICHTpAalHMs COJM B KOTOPOM BBINIE, 4YeM B MPOTOILIAacTax KapTodems
(TUrepTOHUYECKU pacTBOp) Boja OyneT TOKUAATh >KUBBIE YacTH KIETOK pacTeHUus U
NEPEXOIUTh B OKpYyKatomui pacTBop. Takum oOpazom, Macca oOpasiia yMEHbIIAeTCs.

3) 3aBucuMOCTh OyIeT HEBO3MOXXHO YCTAHOBUTH, TaK KaK OCMOTHYCCKHE SIBICHHS MOYKHO
HaOIOaTh TOJIBKO MEXIY KUBOM KJIETKOU (B KOTOPOM MOJJIEP>KUBAETCS TIOCTOSTHCTBO CPEIIbI) U
OKpYXKalIIUM pacTBOpoM. KieTkum kopel Oepe3bl — MepTBBIE KIETKH C THIPOo(HOOHOMH
000JI0YKOH, TOATOMY BHYTPH OTHX KIJIETOK OTCYTCBYeT COOCTBEHHAs IUTOILJIa3Ma C
PacTBOPEHHBIMU B HEW BEIIECTBAMH.

4) Hugero He OyneT mpoucxoauTh. BHem U pacTBop Oy/leT ypaBHEH 1O KOHIICHTPAIIUHU COJIH C
KJIETOYHBIM PacTBOPOM (M30TOHUYECKHH pacTBOp). OCMOTHYECKOTO AABJICHHS HE BO3HHUKHET.
[Toctynnenne Bombl OyaeT ypaBHOBEmIEHO €€ OTTOKOM W3 KIeTku. Macca oOpasia
(mporormuiazma) OyieT HEM3MEHHOM.
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5) Ilpu momemnieHuu obpasma KiIyOHs KapTodens B pacTBOPHI MOBApPEHHOM COJM €ro macca
yMeHbIaetrcs. [lpu yBennueHnn BpeMEeHH MHKYOalnu oOpasiia B pacTBOPE MOBAPEHHOHN COJIM
Macca OyaneT HW3MEHATbCS cuibHee. VI3MeHeHne Macchl OOYCJIOBICHO OCMOTHYECKUMU
polieccamu, KOTOPBIE MPOUCXOAT B MEXKIY KUBBIMU KIIETKAMU U OKPYKAIOIIUM PACTBOPOM.

3. DKCHepMMEHTATOP PpelnJ YCTAHOBHTH 3aBHCHMOCTh CKOPOCTH COKpALICHHS
COKPATUTEJbHOM BakyoJu nHPpy3opuu tydeabku (Paramecium caudatum) B 3aBUCUMOCTH
OT KOHUEHTPALMHU CcOJied BO BHEKJIETOYHOM cpene. last 3T0ro KyJabTypy HH(py3opwuii,
BbIpAalMBaeMyl0 B He(UIBTPOBAHHON BOAE NMOMELIAJH B PACTBOPbI ¢ KOHUEHTpamuen
nosapenHoun conu 3%, 5%, 7%, 10%. Pe3yabrarbl 3KCHepUMEHTA IPEACTABJIEHbI B
Tadauue U Ha rpaduke.

YacToTa COKpaLLEHWit COKDATUTENLHOM BaKYONW 8 MUHYTY

)
KonuenTpauwa pacteopa, %

Cpena HeduasTpoBanna 3% coub 5% coanb 7% coub 10% coab
s1 BOJa
Yacrora 51 39 33 19 13
COKpaIlleHHUS

Kakasi nepeMeHHasi B 3TOM IKCIIEpUMEHTEe ObLJIa 3aBHCHMMOM (M3MEHAIOLIeHCS), a KaKas —
He3aBUCHMOM (3agaBaemoid)? Eciim M3BeCTHO, UTO KOHIIEHTPAIIUA BEIECTB B UTOIIa3Me
uHdy30pun BbilIe, 4eM B He(UILTPOBAHHOI BojAe (Cpela HA KOTOPOM KYJbTHBHPOBAJIU
uH(y3opuii), 4TO0 OyAeT BBIACJATH COKPATHTEJNbHAasi BaKyO/Jlb BO BHCLIHIOI cpexy?
IHouemy? O0bsICHNTE, KAK CBSI3aHbI MEKIY CO00i 4aCTOTa COKpPAlleHUs] COKPATUTEIbLHOM
BAKYOJIM M KOHIECHTPAUMWs NMOBAPEHHON cO0JM BO BHemHed cpene. OCHOBBIBasicb Ha
NOJIy4YeHHBIX pe3y/bTarax cGopMyJIUpyiiTe BHIBO/.

1) 3aBuCcHMas epeMeHHasi — 4acTOTa COKPAILEHUI COKpaTUTENbHON Bakyosiu. HezaBucumas —
KOHIICHTPAIIUs paCTBOPA, B KOTOPBIN MOMEIIAIN HHPY30pHil.

2) noj NeUCTBUEM OCMOTHUYECKUX CHJI Boja OyJeT MOCTyNaTh B LIUTOIIA3My MUH(Y30pUH U3-32
Pa3HOCTU KOHIICHTPAIM OCMOTHYECKH-aKTUBHBIX BemecTB. COKpaTuTeNbHas BaKyoJlb Oy/leT
BBIJICNIATH MPEUMYIIECTBEHHO M30BITOK BOABI BO BHEIIHIOI CPEy, YTOOBI KOMIIEHCUPOBAThH €€
ITOCTOSTHHBIN ITPUTOK.
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3) CoxkparurenbHas BakyoJlb BBIJAENISET H30BITOK BOABI, KOTOPBIM IOCTYNAaeT B KIETKY
uH(QY30pUHd TIOJl JAEUCTBUEM OCMOTHMYECKHX CW. [Ipu yBeIM4eHHM KOHUEHTpAIMU COJH BO
BHEIIHEN Cpefe, pPa3sHOCTb KOHLEHTPALMHA MEXJy BHEIIHEW Cpelod W LHUTOIUIa3MOU
yMeHblIaeTca. B kierky mnoctymaeM MeHblne BoAbl. CoOKpaTUTENbHas BaKyoOJlb pexe
COKpaIllaeTcsl, TaK KaK KOJIMYECTBO BOJIbI, KOTOPOE HEOOXOUMO BBIJIETSATh YMEHbBIIIAETCS.

4) Ilpu yBeNMYEHUM KOHLEHTPALMU COJEH BO BHEKJIETOYHOM Cpele 4YacToTa COKpalleHUs
COKpAaTUTEIbHOM BaKyJIONU Yy HH(Y30pUU-TY(PEIbKH YMEHBIIAETCS.

JKCINEPUMEHTATOP PpellnJ YCTAHOBUTH 3aBHCHMOCTH MEKAY YACTOTOM CepaevHbIX
COKpAallleHUil M KOHUEHTpauueil MOHOB HATPUSA BO BHelIHed cpexe. [ast 3T0ro oH B3sJ1
KyJabTypy naduuii (Daphnia pulex) u3 npyaa u noMemaJj ux B B pacTBOPbI ¢ BOCXOAsIIeil
KOHUeHTpanueii moBapenno coau: 0.2, 0.4, 0.6 u 0.8 /250 ma. Pesyabrarsl
JKCNepMMEeHTAa MNOKa3aHbl B Tal0aupme W Ha rpadmuke.

YacroTa cepaeyHbIX COKPALLEHMA, MAH

KoHueHTpauus pacrteopa, /250 mn

Cpena Yucraa Boga 0.2r 04r 0.6 0.8r
YUacTtoTa 250 293 347 412 432
COKpaIIeHUs

Kakasi nepeMeHHasi B 3TOM 3KCIIepUMeHTe ObLIA 3aBHCUMOM (M3MEHAKIIecsl), a Kakas —
He3aBHCUMON (3agaBaeMoil)? OCHOBBIBasiCh Ha Ppe3yJbTaTax 3JIKCIEPHMMEHTA
chopmyaupyiite BbiBoa. [loueMy Takoil IKCIIePUMEHT He MO3BOJIAET YCTAHOBUTHL SIBHYIO
3aBHCHMOCTb MEKAY KOHIEHTpalueil HOHOB HATPUS M YaCTOTON CcepAeYHbIX
cokpamenuii? OO0bsicCHUTE, MOYeMY MNPH YBeJHMYEHUHM KOJNYEeCTBA HOHOB HATPHUS B
pacTBoOpe 4acToTa CepAeYHbIX COKPANICHU MOXKET YBEJINYUBATHCH?

1) 3aBucumas mepeMeHHass — dYacToTa CepACYHBbIX cokpamieHudd nadhuun. HezaBucumas
nepeMeHHasi — KOHIIEHTpaIUs pacTBOpa, B KOTOPBII noMemaiu nadHuit

2) Ilpu yBenuyeHWHU KOHIEHTPALMM TMOBAPEHHOM COJM B PacTBOPE YacToTa CEpJCUYHBIX
COKpAILICHUN YBEJIUYUBACTCA.

3)B cocTtaB nmoBapeHHOW COJM BXOJSAT KaK MOHBI HATPHUsl, TaK U HOHBI xjopa. [Ipu nobasieHun
MOBAapEHHOW COJM B pacTBOP, AOOABISAIOTCS ABAa TUIA UOHOB. Paznuunth ux 3 ekt npu Takou
ITOCTAHOBKE IKCIIEPUMEHTA HEBO3MOXKHO.

4) Harpuii — BaXXHbIH HOH, PETYJIHMPYIOMMUA DSJIEKTPUYECKYIO aKTUBHOCTh cepaua. [lpu
YBEJIIMUYCHUN KOHIIEHTPAIUU HATpUS KJIETKU CEePACUYHOW TKAHU HAYMHAIOT ObICTpEe
BO30YXIaThbCs M COKpaIarhcs. bomee ObICTphIE COKpaIlleHNs MPUBOMAT K YBEIIMUEHUIO YACTOThI
CEpACUYHBIX COKPAIIECHUM.
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JKCNEPUMEHTATOP PpellnJ YCTAHOBUTH 3aBHCHMOCTH MEKAY YACTOTOM CepaedHbIX
COKpallleHUIl M KOHLEHTpPalueil MOHOB KaJiusi BO BHemiHed cpege. /i 3Toro on B3sia
KyJabTypy naduuii (Daphnia pulex) u3 npyaa v noMemaJj ux B B pacTBOPbI ¢ BOCXOAsIIIeil
KOHUeHTpauuei nonoB kaams: 0.2, 0.4, 0.6 u 0.8 r/250 ma. Pe3yabrarbl 3KCIEpUMEHTA
NOKa3aHbI B Ta0Jnle U Ha rpaduxe.

YacTora CepAeYHbIX COKPALLEHMIA, MUK

KoxuenTpauwna pacreopa, /250 mn

Cpena Yucras Boga 0.2r 04r 0.6 0.8
Yacrtora 250 193 163 111 96
COKpAIICHHUS

Kakas nepeMeHHasi B 3TOM 3KCIepUMeEHTe ObLJIa 3aBUCUMOI (M3MEHAKILENHCH), a KaKasi —
He3aBUCHUMOIl (3agaBaemoii)? OCHOBBIBAsiCh Ha pe3yJabTaTax 3JIKCHEePUMEHTA
chopmyupyiiTe BbIBOA. 3AaBUCHUT JIM YACTOTA CEPAECYHbIX COKPAIIeHUH 0T KOHIIEHTPAIlUU
KaJus BO BHewHel cpeae? Iouemy?

1) 3aBucumas mepeMeHHass — dYacToTa CepACYHBbIX cokpamieHuid naduun. HezaBucumas
nepeMeHHasi — KOHIEHTpaIUs pacTBOpa, B KOTOPBIN noMemaiu nadHuit

2) Tlpu yBenMuYE€HHM KOHIICHTpAIlMM Kallusi B PACTBOPE YACTOTa CEPACUHBIX COKpalleHU
YMEHBIIAETCS.

3) Kanuii — BaXHBIM HOH, PETYIUPYIOIIUNA DSIEKTPUUYECKYI0 aKTUBHOCTH cepamna. [lpu
YBEIIMUYEHUN KOHLUEHTPAUMU KaJiusig KIETKH CEpJACYHOM TKAHM HAUYMHAKOT MEJJICHHEE
BO30YyXIaTbCcsl M COKpaimarbcs. bonee MeieHHBbIE COKpAIeHUs MPUBOIAT K YMEHBIICHHUIO
YacCTOTHI CEPAECUYHBIX COKPALICHU.

JKCNEPUMEHTATOP pellnJ U3yYuTh padoty cepana ampuodumn. {us 3T0ro oH BbLIETHI
cepaue TpaBsiHOW JATymKH (Rana temporaria) U W3MePHWJ HOPMAJIBHYIO CHJILY
COKpAallleHUusl, a 3areM [100aBMJ aJpPEeHAJMH M M3MepPHJ CHJIYy COKpPAIlleHUsl elle pas.
PesyabTrarsl omnbiTa mnpeacraBjeHbl Ha rpaguke. Kakas mnepemMeHHass B 3TOM
IKCIepPUMEHTe ObLIa 3aBUCHMOM (M3MeHsIOIIelcsA), a KakKasg — He3aBUCHUMOU
(3apaBaemoii)? Kak aeiicTtByer agpeHaJuH Ha cepaue Jarymku? Ilo xkakum cocynam,
0003HaYeHHBbIM HA PUCYHKE, KPOBb NOCTyNaeT B cepaue JaArymku? Kakyw KpoBb HecyT
3TH cocyabl? OTBET MOSICHUTE.
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50
Il CokpauleHus cepaa npu go6aeneHun agpeHanuHa

40 Il CoxpauweHus cepaua B HOPManbHbIX YCMOBUSIX

30
20

10

Cuna CokpaLLEHNs Cepae4Hoi MbiLuLbl (MH)

o 2000 4000 6000 8000
Bpems (mc)

1) 3aBucumas nepeMeHHas — CHJIa M 4acTOTa COKpalleHusl cepAedHoi Mbliibl. HezaBucumas
— THII PaCTBOPA, B KOTOPBIN IMOMEIIAIN CEPALIE.

2) AjpeHanuH NPUBOAUT K YBEIMYECHHUIO CEPACYHOTO BHIOpOCA M YBEIUYEHHUIO YaCTOTHI
cepaeunbix cokpamiennii MJIM AnpeHanuH NpUBOAUT K YBEIMYEHHIO CHJIBI COKPAIICHUS
Cepilia U yBEIMYECHHIO YaCTOThI CEPAECYHBIX COKPAILCHHI.

3) KpoBb B cepaie noctymnaet mo cocyaam 1, 2 u 3. Ilo cocynam 3 u 2 B KpoBb IOCTyMaeT
BEHO3Has1 KpOBb, a Mo cocyay | aprepumanbHas. Cocynsl 2 U 3 HECYT KpPOBb OT BHYTPEHHHX
opranoB. Cocyz 1ox HoMepoM | HeceT KpoBb U3 JIETKUX.

PaccMoTpuTe KapuorpamMmy 4esoBeka.

LXK 9K R e b

K) XK XK KK X% K&
&0 A AD XX IR AR
XX XX AAN  AA XA

IIpeacTaBuTe/ 0 KAKOIO M0JIAa NPUHANJIECKUT JAHHAA Kapuorpamma u noyemy? Ha kakom
OCHOBAHHMHU KAPHMOrPaAaMMYy MOKHO HCHO/b30BATh ISl WJUIIOCTPALMU IPUMepa CHHApPOMA
Jayna? Ha kakue NpM3HAKHU, B IIEPBYI0 oYepelb, OKAKET BIUSAHHE TaHHAS T'eHeTHYeCKast
MyTanus y yesaoseka? IlpuBeaure He MeHee Tpex MPUMEpPOB.

Ortser:

1) myxckomy;

2) B 23-ii mape BUJHA TOMOJOrMYHas Y — XpOMOCOMa, BHEIIHE OTIM4Yaromascs or X -
XPOMOCOMBI;

3) Ha OCHOBaHWHU HAJIUYUA TPUCOMUU B 21-i mape XpoMOCOM;
4) KpyIIibli yepen;

5) y3kue ra3Hsie menu (Kocoi pa3pes rias);

6) OTYOTKPBITHIN POT;

7) YKOPOUYEHHBIE TMAJIbI[bI KUCTU U CTOIIBI;

8) YMCTBEHHas OTCTaIOCTh
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PaccMOTpHuTE KapHOTrpaMMy Yejl0BeKa.

BT T

K) XK XK KK X% X&
&0 NN AD XX IR AR
XX XX AN AA XXA

IIpeacraBuTE/ 10 KAKOT0 MOJ1a NPUHAAJIEKUT JaHHAS Kapuorpamma u noyemy? Ha kaxkom
OCHOBAHMM €€ MOKHO HCHOJIb30BaTh /ISl HWJIICTPANMM NpHUMepa CHHIApPOMA
Kaaiindensrepa? Ha kakue BTOpuUYHbIe NPU3HAKH, B MIEPBYI0 04Yepedb, OKAKET BIUSHHE
JaHHasl reHeTH4YecKasi MyTauus y 4yesaoBeka? [IpuBeaure He MeHee ABYX NPUMeEPOB.

1) My>xcKoMy;

2) B 23-ii mape BUJIHA TOMOJIOTUYHAs Y — XpOMOCOMa, BHENIHE OTIMYaromasics orT X -
XPOMOCOMBI;

2) V 310poBOro uenoBeka Ha kapuorpamMmme 46 XpoMocoM, a Ha U300paXKEHHON Kapuorpamme
47;

3) V mome#t, cTpajalomuxX JaHHOM TE€HETUYECKOW NaTOJOTUM, OOHAapyKMBaeTcs OaHA
(HECKOJIBKO) JTUITHUX TTOJIOBBIX XPOMOCOM;

4) nponiopiuu Tena (y3Kue miedu, IUPOKU Ta3);

5) yBeJIMYEHHBIE MOJIOYHBIE JKEJIE3bI;

6) cmaboe OBOJIOCEHUE Ha JIUIIE;

7) B psilie ciiy4aeB YMCTBEHHAs! OTCTaJIOCTb.

PaccMoTpHTE KAapHOTrpaMMy 4Yes10BeKa.

RIS

K) XK XK K& X% K&
&0 A AD XX IR AR
XX XX AN AA x

IIpeacraBuTE/ 10 KAKOTO MOJ1a NPUHAAJIEKUT JaHHAA Kapuorpamma u noyemy? Ha kaxkom
OCHOBAHMM €€ MOKHO HCHNOJb30BaTh /JJIsl HWJIICTPANMM NpHUMepa CHHIApPOMA
IlepemeBckoro - Tépuepa? Ha kakue BTOpUYHbIE NPU3HAKH, B IEPBYI0 04Yepedb, OKAMXKET
BJIMSIHME JIaHHAsl TeHeTH4Yeckass MyTauusi y d4esjoBeka? IIpuBenure He MeHee ABYX
NMPUMEPOB.

1) >xeHckoro;

2) B 23-i1 mape BUAHA OIHA X - XPOMOCOMA M3 Maphl MOJIOBBIX XPOMOCOM;

2) V 310poBOro uesioBeka Ha kapuorpamMmme 46 XpoMOCoM, a Ha M300paXKEHHON Kapuorpamme
45;
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3) V mronme#, crpajaromux JaHHOW T€HETUYECKOW IMaTOJOTUU, OOHAPYKUBAETCS OTCYTCTBHUE
OJIHOM TOJIOBOM XPOMOCOMBI;

4) 3anepkKa pocra

5) 3ajeprKKa OJIOBOTO Pa3BUTHS,

6) HeOpa3BUTHE TTOJIOBBIX OPraHOB

PaccmorpuTe Mukpodororpagpuu ¢ u3odpakeHueM PUTPOLMTOB YeJTOBEK M JIATYUIKH,
c/leJIaHHbIE IO OTHMM M TeM Ke yBeJudeHueM MuKpockona. Ilox kakoi uugpoi Ha Hem
NpeaCTAB/IEH 3PUTPOUUT JATYIIKH, a MoA Kakoil 4desoBeka? IlosicHuTe cBoil BbIOOP.
Omnpenenure rpynmny KpoBu 4ej0BeKa, €CJIM B COCTAB MeMOPAaH €ro 3pUTPOLUTOB BXOAAT
arnIlTUHOTEeHbI (AHTUTeHbI)A U B?

Otser:

1) mox mudpoii 1;

2) 3pUTPOLUT JISTYIIKU KPYITHEE;

3) SPUTPOLUT JISATYIIKKA UMEET SPO;

4) 5pUTPOLUT JSATYUIKA UMEET OBaIbHYIO (OpMY;

5) Jlns yenoBeka C TakMM HaOOpOM armilOTUHOTCHOB (aHTUTEHOB) xapakTepna [V rpymma

KpPOBU

PaccmorpuTe Mukpodororpagpuu ¢ u3odpakeHueM PUTPOLMTOB YeJOBEK M JISATYUIKH,
CAeJIAHHBIEC MOJ OJAHUM U TeM Ke yBeJuYeHueM Mukpockomna. Ilox kakoit uudpoin Ha HeM
NMPEACTABJIEH JPUTPOUHUT JATYLHIKH, a NMOoA Kakod 4esnoBeka? IlosicHuTe cBoi BbIOOP.
Onpeneaure rpynny KpoBU 4ejI0OBEKAa, €CJIM B COCTAB MeMOpPaH ero YpMTPOIUTOB BXOAUT
A arrjilOTMHOTreH (AHTUIeH)?

Ortser:

1) mon uudpoii 1;

2) 3pUTPOLUT JATYUIKUA KPYITHEE;

3) SPUTPOLUT JISITYLIKHA UMEET SPO;

4) 5pUTPOLIUT JSATYUIKA UMEET OBaIbHYIO (GOpMY;

5) Jlns uenoBeka ¢ TaKUM HaOOPOM armIIOTHUHOTEHOB (aHTUreHOB) xapakTepHa Il rpynmna kpoBu

PaccmorpuTe Mukpodororpadpuu ¢ u300paxkeHHeM IPUTPOUHUTOB JIATYNIKH, OKYHSI M
YyeJIOBEKA CHeJIaHHbIE MO OJHUM M TeM e yBeJlunuyeHueM Mukpockomna. Iloxn kakoii
nudpoii HA HeM NpeACTaBJIeH IpUTPoHUT Jarymku? O0bsicHuTe cBoil BbIOOp. Kakme
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U3MEHEHUS MPOUCXOAMJIM € ITUMH KJETKAMH B Mpolecce 3BOJIOUUM TMO3BOHOYHBIX
JKUBOTHBIX?

Ortger:

1) puc. 2

2) OTHOCHUTENBHO 3PUTPOLIMTOB OKYHS, 3PUTPOLIUTHI JISATYLIKA MEJIBYE;
OTHOCUTEIBHO HPUTPOLIUTOB UETOBEKA:

4) SpUTPOLUTHI JIATYIIKU KPYIIHEE;

5) He UMEIOT si/Ipa;

6) 3BOJIOLMS SPUTPOLUTOB MIPOUCXOMIIA B CIETYIOIIEM HallPABICHUU:

7) KJIETKH CTAaHOBWJIUCH MEJIbUE;

8) B 3peJIbIX KJIETKAX UCYE3IIO SPO;

9) ipu 3TOM KJIETOK cTasio O0sbIe (CTamo OoJbile B AMHUIE 00beMa KPOBH)

Ha pucynkax 1 u 2 npoaeMOHCTPUPOBAHO AeCTBME MKPOHOKHOI MBIIIIbI IPH MOAbEMe
Ha najgbnax crombl. Ha kakoM M3 pPHCYHKOB MKPOHOKHAsl MBIIILIA HAXOAMTCH B
pacciaadineHHom coctossnnu? OTBeT aprymeHTupyiTe. UKpOHOKHAS MBIIINA KPENMUTCH K
NATOYHON KocTH.  biarogaps kakomMy aHaTOMHU4eCKOMY OOpPa30BAHHIO JOCTUIaeTCS
BBICOKasi IPOYHOCTH TAKOI0 NPUKPeIieHus ?

N3BecTHO, YTO AHTATOHMCTOM HKPOHOKHOW MBIIMIIbl ABJIAETCHA MNepPeIHASA
OosbmedepuoBast MbIna. Yro npou3oigeT co cTonoii Npu 0AHOBPEMEHHOM COKPALLleHUH
ABYX 3THX MbIIII?

Onemenmsvi omeema

1) Ha puc. 1. nokazano paccinabiaeHre HKPOHOKHON MBIIIIIBL;

2) npu pacciableHUM IPOUCXOJUT MAaKCHUMAaJbHOE pPACTSIKEHUE MBIIIBI (MKPOHOXKHOU
MBIIIIIBI) U OITyCKaHHE CTOIIHI;

3) CYXOXWIHIO;

4) mpu OJHOBPEMEHHOM COKpAIlEHMM JABYX MBIIIIBI cToma OyaeT 3aduKCUpoBaHa B
MPUITOTHATOM TOJIOKEHUHT
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O0bsicHUTe, KaKue OTJMYHUTEJIbHbIe OCOOCHHOCTHM cTedjeid OAHOAOJABHBIX (A) U
asynoabHbix (b, B) pacrenmii moka3aHbl Ha pucyHkax. Kakass oco0eHHOCTB,
o0Hapy:KuBaeMasi HA MONEPEYHOM Cpe3e, XapaKTepHa Uil cTelJieil 3JJakoB — THIIHYHBIX
OJHOJOJIBHBIX pacTeHMid? 3a CcY€T Kakoili TKaHM HapacTaeTr crefejb y 3J1aKOBOIO
pacreHus, 32 C4ET KaKkoil — cTedesib y ABYI10JIbHOIO pacTeHus ?

OTBeT:

1) B crTebme oaHOMONBHOTO pacTeHHs (A) paccesHHOE (HEYMOpsIOYCHHOE) PacIoJIOKEHUE
MPOBOJISIINX MTyYKOB;

2) B crebne naBymonbHOro pactenus (b) ymopsimoueHHoe (KOJBIIEBOE) PACIOIOKEHUE
MIPOBOJIAIINX TYYKOB;

3) B cTebne aBynosibHOTO pactenus (B) cromHoe (Hemy4YkoBO€) PacoIOKEHUE TPOBOISIINAX
TKaHE! (ITy4YKH OTCYTCTBYIOT);

4) ctebenb 3J1aKOB MOJIbIN (COTOMUHA);

5) crebenb 371aKOBOTO PaCTeHHS HapacTaeT 3a CYET BCTABOYHON 00pa3oBaTeNbHOW TKAHUTKAHU
B y3J1ax cTeOIs);

6) crebeiab ABYNOJIBHOIO pacTEeHUs HapacTaeT 3a cuéT kamOus (OOKoBOM 00pa3oBaTEIbHOM
TKaHM)

Ha pucyHke mnpeacraBjieHO cXeMaTH4Hoe 0000IIeHHEe JIKCIEePUMEHTA ¢ NMPOPOCTKAMH
pacTeHuii, M3BECTHOr0 B OMoJioruu Kaxk onbIT JlapBuHa. Kakoii npouecc usyyaa Yapuas
HapBun? Yrto mnoka3zano aaHHoe wuccjenoBanue? Kakoih u3 mpopoctkoB (1-5)
COOTBETCTBYET KOHTPOJILHOMY BapuaHTy? Kakoe CBOWCTBO KHBOI0 JeMOHCTPHPYIOT
NMPOPOCTKH, OTKJIOHSIOIIUECH B HANPABJIEHUN UCTOYHUKA cBeTa?

NQ7
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Ortsert:

l. JlapBuH u3y4an siBieHue GOoToTponu3mMa y pacTeHUH;

2. CBET BOCIPUHHUMAETCS BEPXYIIKOM modera (pocT NpOpOCTKOB B HANPABICHUH UCTOYHUKA
CBETa SIBJIACTCS PE3YyJIbTaTOM BIMAHMS OT BEPXYLIKH; (POTOTPONMU3M BO3MOXKEH TOIBKO
IIPU LIEJIBHOM U OTKPBITOM BEPXYIIKE);

3. nober ¢ LEeTbHOM W BOCIPUHUMAIONICH CBET BEPXYIIKON 00JaJaeT MOJOKUTEIHHBIM
(bOoTOTPONTU3MOM,;

4. KOHTPOJIBHBIN BAPUAHT — MMPOPOCTOK 1;

5. CBOWCTBO JKHBOT'0 — Pa3IpakUMOCTh

HNcxonst u3 oco0eHHOCTell pa3BUTHS NOKPbITOCEMEHHBIX, HA30BHTE CTPYKTYPbI,
0003HaYeHHbIe HA pucyHke OykBamMu A u b. Uto pasBuBaercs u3 3JieMeHTOB CTPpOeHus 1,
2 u 3y cnopopura? Onpenesnre 1 000CHYITe KJIacC IBETKOBBIX PACTEHUIA.

OTtser:

1. A — 3urora;

2. b — 3apoapii (3apoablil CEMEHN);

3. u3 aneMenTa 1 — noGer pacteHus (BepXylieyHasi oyKka);
4. 13 DJIEMEHTA 2 — TIaBHBIA KOPEHb;

3. U3 3JIeMEeHTa 3 — ceMsI10Ms (CEMSII0NN);

6. Ki1acc JIBynosbHEIE;

7. HaJIM4ue JBYX CEMAI0JIEN

PaccmoTpuTe CTPYKTYpPbl HAa NMOBEPXHOCTH JIMCTHEB pacTeHHMii, M300paKeHUs] KOTOPBIX
NMOJIyYeHbl B JJEKTPOHHbII MUKpockon. Kak oHu Ha3piBaTca M Kakue QyHKIHUH
BbINOJHAKT? [Ipou3BOAHBIMM KAKOH TKAHHM SBJISIOTCH 3TH o0pa3oBaHus? Y Kakoil
JKOJIOTMYECKOM IrPyNNbl paCTeHU OHU HandoJiee pa3BUTHI?
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BOJIOCKH (TPUXOMBI);

3aIIMTa OT U3JIMIIHEN TPaHCIIUPALINH;

3allUTa OT PACTUTENIbHOSAIHBIX )KUBOTHBIX (BpeauTeiei);
MIPOU3BOJIHBIE KOXKHIIBI (AMTUAEPMBI, TOKPOBHOM TKaHU);

HanOoJIee Pa3BUTHI Y KCEpODUTOB (paCTEHUN CyXHUX MECTOOOUTAHUI)

N =

OnnHakoBbie cTedJieBble YE€PeHKH HBBI € PAaBHOMEPHBIM pacnpeaejeHueM O00KOBBIX
noyek ObLIM MOJABEIIeHbI BO BJA)KHOM IMPOCTPAHCTBE B HOpMaJdbHOM (A) u
npoTuBonoa0:kHoM (B) mousokenusx. Kakue BBIBOABI MOXKHO Cl1e1aTb HA OCHOBAHUM
pPe3yJbTaTOB 3TOI0 IKCIePUMeHTAa?

MOYKH MPOPACTAIOT TOJIBKO HA BEPXYIICYHOM KOHIIE YEPEHKA;

KOPHH 00pa3yroTCs TOJBKO Ha 0a3aJIbHOM KOHIIE YE€PEHKa;

y 4epEHKOB (TTOOETOB) UMEETCS MOJIIPHOCTS;

noberu o0Ia1at0T OTPUIIATETLHBIM T€OTPOMU3MOM )TPABUTPOTTU3MOM);
KOPHH 00JIa/Iat0T MOJIOKUTEIBHBIM T€OTPOITU3MOM )IPABUTPOITU3MOM )

SN W=
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HacexkombIx momecTuim B TPYOKY, OMH KOHell KOTOPOil NMOMECTWJIH B JI€d, a APYyrou

ONYCTWIM B BOASHYI OaHwo. HMcmosib3ysi JaHHble PHCYHKOB, OIpeae/uTe Ipeesibl

BBIHOCJIMBOCTH 3TOr0 BH/Ia HACEKOMBIX OTHOCHTEJIbHO TeMmmeparypHoro ¢akropa. Ilpu

KAKHUX 3HAYEHUAX TeMIeparypbl BO3MOXKHBI POCT M Pa3BUTHE HACEKOMBIX, a KaKue

YCJI0BHSI HY:KHbI MM JJis1 pa3dMHOxeHusi? OtBer o00o0cHyiiTe. Kakoil 3aKOH 3K0J0rvu
r‘v“ g}_l

JIEMOHCTPHUPYET IKCIEPUMEHT?
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yrHeTeHus ! KusHegesTensHocTn ! YTHETEHUR (nosuposka)

OTtBerT:

1. ©70 — 0C — nipenenbl BHIHOCIUBOCTH;
2. TaK KaK B 3TOM TeMIIepaTypHOM JHana3oHe HaCEKOMbIE PacIpee/IIINCh B TPYOKeE;
3. © 50 — 20C — BO3MOXHBI pOCT U pa3BUTHUE HACEKOMBIX;
4, TaK KakK OJTOT TEMIIEpPaTypHBIA AHANA30H COOTBETCTBYET 30HE HOPMaJbHOU

KU3HCACATCIBbHOCTH,

3. ° 40 — 30C — BO3MOXHO pa3MHOXKEHHE HACEKOMBIX;
6.  Tak Kak 3TOT TeMIIEpaTypHbIA JUana3oH COOTBETCTBYET 30HE ONITUMYMa;
7. MPOAEMOHCTPUPOBAH 3aKOH IKOJIOTHYECKOTO (OMOJIOTHYECKOT0) ONTUMyMa

HazoBute rametodutsl BbicIuX pacTeHuii A u b, ykakuTe UX MPUHAUICKHOCTb K OT/IEIIaM.
Uem otnuyaercs rametoput b oT rametodura A, B 00pa30oBaHUM KaKUX CTPYKTYpP CEMEHH OH
MIPUHUMAET yyactue?
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OT1BeT:

l. A — 3apoCTOK;

2. otaen [TamopoTHUKOOOpa3HEIE;

3. b — 3apoapIeBpIil MEIIOK;

4. otaen [lokpeitocemennsie (L[BeTkoBEIC);
5. penytupoBan a0 8 (7) KieTok (siaep);

6.  KeHCKH (00pa3yeT TONBKO SUIICKIETKY);
7. 3apOJAbIII CEMECHU;

8. SHJ0CIIEPM (3aracaroias TKaHb) CEMEHHU
JINMHUA 26

3AJJAHME 1

MHorue Myxu BHEIIIHE TTOX0XH Ha IMUell U XKYXOKaT Kak muelibl. Kakyro rumnoresy MoxxHO
BBIZIBUHYTH JIJIsi OOBSICHEHUSI 3TOTO sBieHUs? Kak MOXXHO TPOBEPUTH JAHHYIO THUTIOTE3Y?
OTBET IOACHUTE.

Onemenmuvl omeema:

1) rumore3a: CXOACTBO C IMYEJAMM 3AILMINAET MYX OT IMOEJaHUsl XWUIIHUKAMH (WM
CXOZICTBO MO3BOJISIET MyXaM, 0OMaHyTh IUeJl, IPOHUKHYTh B YJIEH U MOJTAKOMUTHCS METOM);
2) cienyer B3STh ABYX JKMBOTHBIX OAHOrO BUa (Hampumep >kalbl), KOTOpPbIE MUTAIOTCS
HACEKOMBIMH (CJIENYET B3SITh HECKOJIBKO MOX0KHUX Ha MMUYET MyX U MyX, HE UMEIOIIHUX TaKOIo
OKpaca);

3) nepBoe KMBOTHOE JOJKHO UMETh OTPULIATEbHBIA OMBIT MOEJAHUS MMUE, a APYyroe HeT
(IpoBEpUTH UX PEAKIIUIO HA MEJl, KAK UICTOYHUK MTUIIH);

4) cnenyeT IOMECTUTh UX B CXOXKHUE YCJIOBUSA C OOJIBIIUM KOJMYECTBOM MyX (CIENyeT MX
MIOMECTHUTh UX B CXOKHE YCIIOBUS, TJI€ UMEETCS YJIel U JOMAIIHUE MYEIbl);

5) coracHO BBIABUHYTOM T'MIIOTE3bI MIEPBOE KUBOTHOE OTKAXKETCSI OT OXOThI, TOIJA KaK
BTOPOE€ HAUHET MOEAaTh OKPAILIEHHBIX O MYEN MYX.

3AJJAHUE 2
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N3BecTHO, 4TO OOIBITUHCTBO IBETKOBBIX PACTEHHM  OMBUISETCS KaK BETPOM, TaK U C
MOMOIIBI0 KUBOTHBIX. Ha Kakue [ONMOMHUTENbHBIE 3aTPaThl SHEPTUM JIOJKHO TOWTH
pacTeHre, 4ToObl OOECIICYMTh OIBUICHHE C ITOMOIIBI0 >KMBOTHBIX? Kakyro 3Hepruro
SKOHOMHUT PacTeHUE MpU TakoM onbuieHMU? Kakue mpeuMmylnecTBa OHO TOJIy4YaeT IMpHU
ONBUICHUH C MOMOIIBIO )KUBOTHBIX, 4 HE C MOMOILbIO BETpa?

Onemenmul omeema:

1) MOJKHBI TPATUTH YHEPTHIO HA 00pa30BaHUE HEKTApa;

2) NOJKHBI TPATUTh HA 00pa30BaHUE MaXy4ynX BEIIECTB;

3) MOJKHBI TPATUTh HA OPMHUPOBAHUE KPYITHBIX JICTIECTKOB;

4) cokpalmiaroT 3aTparhl Ha 00pa3oBaHUE OOJIBIIOTO KOJIUYECTBA MBUIBITBI

3AJJAHME 3

[TaneoHToNOrNYECKUE JT0KA3aTEIBCTBA DBOJIIOIUU SIBISIOTCS OAHUMU M3 BaXKHEUIIUX B
Hayke. UTO B MaJieOHTONOTHYECKOW JIETOMUCHU (T€OJOTUYECKUX IUIACTaX) MOXKET CIIYXKHUTb
J0Ka3aTeJIbCTBOM 3BOJIIOIMU KUBOW Mprpoibl? CBOIl OTBET apryMEHTUPYMTE.

Kpurepun ouennBanus
KO3

Inemenmol omeema.

1) reosoruveckue miIacThl ¢ PACIOIOKEHHBIMUA B HUX UCKOTIAEMBIMU OpTraHU3MaMU;

2) B reoJOTUYECKUX TUIACTaX MCKOMAEMbl BHUJIBI PACIOJIOKEHBI CIEIYIONIEM 00pa3oM: 4eM
OJIIKe K TIOBEPXHOCTH 3€MJIH, TeM O0Jiee CIIOKHOE CTPOCHUE UMEIOT UCKOTIAeMbIE BUJIBL;

3) B r€OJOTMYECKHUX IJIACTaX CaMble€ MOJIO/IbIE MCKOMA€MbI€ BUJIbI BHEIIHE U BHYTPEHHEE
OnuKe K COBPEMEHHBIM BHJIaM OPTaHU3MOB;

4) B T€0JIOTUYECKHUX TJIaCTax MPOCICKUBAIOTCS MAJICOHTOIOTHUECKHUE PSJIbI OPra3MoB

5) B reoJIOTHYECKUX MIaCTaxX MPOCIEKUBAIOTCS MEPEXOTHbIE (HOPMBI

6) MCKOIIaeMble B COCEIHUX IJIACTaX UMEIOT OOJIbIIE CXOACTB, YEM T€, KOTOPBIE pa3/eiacHbI
MHOKE€CTBOM I1JIACTOB

3AJTAHUE 4

HazoBute Kit04eBBIE SBOJTIOIMOHHBIE MPOLECCHI, MPOUCXOAAIIAE TPU HU3OISALNU
POJICTBEHHBIX TOMYJIAIMA U UX POJib B BUooOpazoBanuu? HazoBuTe He MeHee IByX BUIOB
U30JISALUY.

Kpurepun onennBanus

Wnentuduxarop KO 4 Tun KO
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Onemenmul omeema:

1) mpekparmiaercss 0OMEH reHETHYECKUM MaTePHUAIOM MEXy HOIYJIALHIMU

2) MOCTENEHHO HAKAIUIMBAIOTCS (YCUIJIMBAIOTCS) OTIWYMS Onaromapsi AEMCTBUIO (HaKTOPOB
ABOJIIOLIMK (MYTAalMOHHOTO TIpolecca, Apeida TreHOB, MOMYIAIMOHHBIX BOJH, U
€CTECTBEHHOI0 0TOOpa)

3) BO3HMKAIOT HOBBIE IIPU3HAKH, IPENSATCTBYIOIINE CKPEUIMBAHUIO PEICTABUTENEH Pa3HbIX
MOMYJISIIUI, YTO MPUBOAUT K BUAOOOPA30BAHUIO

4) reorpaguyeckas u Ouosornueckas (pernpoyKTUBHAS ) 30U

3AJAHUE 5

Yto Takoe Cykleccusi U mouyeMy oHa npoucxoaut? Ha kakoM OCHOBaHHHU CYKIIECCHUIO Ha
3a0pOLIEHHOM T0Jie Ha3bIBalOT BTOpUYHOU? OObBSCHUTE, TMOYEMY OHA TMOCTEIEHHO
3aMeIseTCs.

Kpurepun ouennBanus
Nnentudukarop KO 5 Tun KO

Onemenmoul omeema.

1) cykmeccust - mocieAoBaTeNbHAas 3aKOHOMEpHas CMEHa OJHOro OMOJIOTHYECKOIro
COO0IIeCTBa APYTUM Ha ONPEIEIEHHOM YYaCTKe CPEbl BO BPEMEHU;

2) cykueccusi ITPOUCXOAMUT pe3yJbTaTe BIMSHHUS TPUPOAHBIX (PAKTOpPOB (B TOM YHCIE
BHYTPEHHUX CHJI) UJIU BO3JICUCTBUS YEJIOBEKA;

3) BTOpUYHAs CyKIECCUs NPOUCXOJUT Ha Yy4dacTKe, TIJe paHee CyIIeCTBOBABIIUM
PACTUTENbHBIN TOKPOB ObLT YHUUTOXKEH;

4) Ha CMEHY O/IHOJIETHUM PAacTeHUSM B COOOIIECTBE MPUXOASIT MHOTOJIETHHUE TPABSIHUCTHIE,
KyCTapHUKOBBIE U APEBECHBIE POPMBI

3AJIAHME 6

[TaneoHTONOTHYECKHUE JTOKA3ATEIHCTBA IBOJIOIMH SIBISIFOTCS OJHUMU W3 BOKHEUIIIHX.
OpHako cpe MHOTOYHMCIIEHHBIX OCTaTKOB KpaiiHe PeAKO MOXKHO BCTPETUTH YEPBEH, Mey3,
YJICHUCTOHOTHX, XOTS HM3BECTHO, YTO OHHM cocTaBsumm Oojiee ueM 80% oOuTaBmMX Ha
3emuie kUBOTHBIX. [louemy? Kak MOXHO OOBACHUTH TOT (haKT, 4TO HAUOOJBIIEE YUCIIO
HAXO/IOK, KOTOpbIE JENal0T NAaJCOHTOJIOTH, NPHUXOJUTCS HA TNpPEJICTaBUTENeH BOJHOU
(bayHbI?

Kpurepun ouenuBanus

Wnentudukarop KO _6 Tun KO

Cadt 100ballnik.com - BAPHARTLI hopmaTa 0TI W EM



Onemenmul omeema:

1) y HUX HET WM OYEHb MAJIO B CTPOEHUU TBEPIIBIX CTPYKTYD;
2) Majaoe KOJIMYECTBO MaJabIIIMKOB OTHOCUTEIBHO CYIIIH;

3) mIo0Xoi mpoluecc pa3aoKeHUs] OpraHUKH;

4) ObICTPOE HAKOIUICHUE OCAJIOYHBIX MTOPOJ]

3AJAHME 7

Kakas cBs3b MCKAY IIOTOKOM OHCPIruvu M IIOTOKOM J3JICMCHTOB IIMTAHUSA B JF000M
sxocucreme? B uem pas3induc MCXKIAY IIOTOKOM SHEPIHHU U ITIOTOKOM ITMTATCIIbHBIX BGHIGCTB?

Kputepuu oneHrnBanus
Nnentuduxarop KO 7 Tun KO

Onemenmol omeema:

1) PHEPTHUS U AJIEMEHTHI TTOCTYITA0T B 3KOCHCTEMBI U3BHE;

2) GombIiast YacTh SHEPTUU 3€MJTH TTOCTYTIAET B BUJIC SHEPTHH COHIIA

2) XUMHYECKasi SHEPTUs MPEICTABISICT COO0H COSTMHECHHS XMMUYECKUX DJIEMEHTOB

3) pa3au4re B TOM, YTO SHEPTHS IPH IIEPEHOCE B AKOCUCTEME TTOCTOSIHHO TEPSICTCS

4) paznu4ue B TOM, YTO DHEPTHUS TOCTOSHHO TIEPEXOTUT U3 OJTHO bopMBl CBOETO
CYIIIECTBOBAHHUSI B APYTYIO

3AJIAHME 8

[Ipn u3yueHnur >BOJIOIMOHHON POJIM CAMIIOB M CaMOK OBUT MPOBENEH JabOpaTopHBIN
HKCIIEPUMEHT C TUJIOJOBOM MYILIKOM IP030(UION, MPUYEM YHMCIO CaMOK U CamIlOB OBLIO
OJIMHAKOBO. B pe3ynbrare y4eHbIMU ObUIM MOMYYEHBI CIEIYIONIUE PE3yIbTaThl: CPeau
HCIIOJIb30BAHHBIX B JKCIIEPUMEHTE CaMOK TOJbKO 4% HE y4acTBOBAJIM B Pa3MHOXKEHUU,
TOTAa Kak cpeau camuoB 24% He KOMyJIUpOBaldu HU pa3y HNPHUTOM, YTO BCE CaMIIbl aKTUBHO
YXQKUBAJIM 332 CaMKAMHU. Kakx moxHO 00BICHUTE MONyuYeHHbIH pe3ynbrar? Kakoe
ABOJIIOLIMOHHOE 3HAYEHHE OH MOXKET UMETh JIJIsl Buja ueiaom? IloueMy caMok, a HE caMIIOB
Yalie BCEro Ha3blBAIOT JIMMUTHUPYIOIIMM (HaKTOPOM B TIOJOBOM Pa3MHOXKEHUH IaHHOTO
BHUaa?

Kpurepun ouennBanus

Nnentudukarop KO 8 Tun KO
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Onemenmsl omeema:

l. HE BCe 0COOU y4acTBYIOT B Pa3MHO)KEHHH;

2. caMKH B OTIMYHKE OT CaMIIOB OoJiee N30MpaTeNbHbI B BBIOOpE MapTHEPA;

3) caMKd BBIOMPAIOT TOJBKO TE€X CaMIOB, KOTOPble MMEIOT  HAWIyYIlNe T'€HETUYECKUE
XapaKTEePUCTUKH;

4) 9rcno SMIEeKIETOK BCET/Ia 3HAYUTEIFHO MEHBIIIE, YeM YUCIIO CTIEpMAaTO30HM10B

3AJIAHUE 9

B npouecce sBontonuu B KUBOM IpUpoje CHOPMUPOBATIUCH JBA TUIMA PA3MHOKECHHS
noJIoBoi M 6ecnonbiif. [Ipu 3ToOM 0Ka3aHO, YTO MpHU OOIIEH BHICOKOM IHEPro3aTPaTHOCTH
Ha pa3MHOXEHHUE, IOJIOBOE OKa3ajloch MeHee 3(dexTtuBHO, yem Oecnonoe. biarogaps
KaKUM [polieccaM, SHEpPrus, MOTpPauyCHHAs MNpPHU IOJIOBOM PA3MHOKEHUH, HCIOIL3YETCS
oueHb HedhhekTuBHO? OTBET MOSCHUTE.

Kpurepun oneHnBanus
Wnentuduxarop KO 9 Tun KO

dnemenmsl omeema:

1) orpoMHO€ KOJIMYECTBO MOJIOBBIX KJIETOK B MPOLIECCE PA3MHOKEHHUS HE UCIIONIb3YIOTCS;
2) MOJIOBBIE KJIETKU HE HAXOMASAT APYT APYTa;

3) 1oJIOBBIE KJIETKH SIBISIOTCS MUILEH IS IPYTUX OPTaHU3MOB;

4) y pacTeHuii 3Heprus 3aTpaynuBaeTcs Ha 00pa30BaHUs HEKTapa, 00pa30BaHME LIBETKA;
5) npuBIEeUEHUE ONBUIUTEIICH;

6) y pacTeHul SHEPrus 3aTpaunBaeTcs Ha 00pa30BaHUE TUIO/IA U CPENICTB €T0 TOCTABKHU;
7) pUBJIeYEHUE PACTIPOCTPAHUTENIEH;

8) y JKMBOTHBIX SHEPIHs 3aTpauMBacTCs Ha oOpa3oBaHUs (EPOMOHOB JUIsl MPUBJICUCHUS
napTHepa, MOUCK MapTHEPA, YXaKUBAHUE;

9) y ’KMBOTHBIX SHEPIUsl 3aTpayuBaeTcs Ha 3a00Ty O MOTOMCTBE

3AJAHMUE 10

Hounast murpanust — Haunbosee pacnpocTpaHEHHOE MepeséTHOE MOBEACHUE BECHOU U
OCEHBI0O OYCHh MHOTHX BHJIOB IITHIl, BEAYIIMX B OCTaJIbHOE BPEMS TOAa OOBIYHBIN
nHeBHOM o00pa3 xku3Hu. Kakue abmornueckue u Omotuyeckue (HakTopbl cpeibl JearoT
HOYHBbIC MHUTpallUh 00Jie€ BBITOJHBIMUA IO CPAaBHEHHUIO C JIHEBHBIMU TiepeieTaMu?
HazoBute He MeHee 4 (paKkTOpOB.

Kpurepuu onienrBanus
KO 10

Dnemenmol omeema.

Houbto HIKE BEpOSITHOCTh BCTPEUH C XHUIITHUKOM;

Houbto B HEOE MEHBIIIE APYTUX BUOB IITHII,

[Tepenér HOUBIO TTO3BOJISAET OCBOOOAUTH JHEBHOE BPEMS JUISl ITUTAHMUS;
Houbto npoxiaanee Bo3ayx (HET OCIETUISIIONIUX COJIHEUHBIX JIydeh);
Houbto HIKE TypOyJIEHTHOCTD BO3yXa (ciiadee BeTep)
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3AZJAHME 11

HecMotpst Ha TO, 4TO OOJIBIIMHCTBO NEPENETHBIX NTUI OOUTAET HA 3UMOBKAX B IOKHBIX
pErMoHax B JI0CTaTOYHO KOM(OPTHBIX YCIOBHUSIX CPElbl, KaXKIyI0 BECHY OHHM BCE PaBHO
BO3BpAlllalOTCS B CeBepHble IMMpoThl. Kakme abuoTmueckue u OHOTHUECKHE (PaKTOPHI
Cpelbl JIeJatoT BO3BpAllleHUE Ha ceBep 0osiee BHITOAHBIM 110 CPABHEHUIO C MOCTOSHHBIM
npeObIBaHUEM B IOJKHBIX pernoHax? HazoBure He MeHee 4 (pakTopoB

Kpurepun ouenuBanus

KO 11

Onemenmul omeema:

l. B ceBepHbIX perroHax jgetom Oosiee KOM(DOPTHBIE TEMIIEPATYPHBIE YCIOBUS;

2. B ceBepHBIX peruoHax JeToM CE30HHOE N300MIIHE MUILIH;

3. B T€mibIx permoHax €cTb CBOM BHABI NTHI, H3-3a YETO MNEPENETHBIE BUIBI
UCIBITBIBAIOT KECTKYO KOHKYPEHIIMIO 32 MECTa THE3/10BaHus (3a MUY );

4. B Té€rbix pernoHax €cTh JOMOJHUTEIBHBIC XUIIHUKH, HAIIPUMED PECMBIKAIOIIUECS;
3. B ceBepHBIX permoHax JI€TOM JUIMHHEE CBETIOE BpPEMsI CYTOK, YTO YBEIWYUBACT

BpCM:A HHIHeBOfI AKTHBHOCTH.

3AJJAHUE 12

Océmiible NTHUIBI 3MMOUM TMOMIOMIAIOT 3HAYUTEIBHO OOJIbIIE MU, YEM JIETOM.
OObsacHuTe, TOYEMY BO3HMKAET HEOOXOAMMOCTh B TaKOM OOMIbHOM muTaHuu? K kakomy
THUITY 10 XapaKTepy MUTAHUSI OTHOCSATCS OCEMJIBbIC BU/IBI IITUILI, OOUTAIOIINE B 3aCHEKEHHOM
Jiecy BAaJdu OT BOJOEMOB U HACEJIEHHBIX MyHKTOB? OTBET MOSICHUTE.

Kpurepuu onienuBanus

KO 12

Onemenmul omeema:

1. HyxHo Oosbllie SHEPrUM TPAaTUTh Ha MOAJIEp)KaHUE MOCTOSHHOM TeMIlepaTryphl Tela
(Ha TEPMOPETYISALHIO).

2. Hy>XHO HakarmBaTh KU IS TEINION30JIALINY;

3. PacturensHosiIHbIE (3€PHOSIHBIE);

4. [IutaTecs cemeHamMu (ITOYKAMHM, SITOaMH, KOPOW, TPaBOM IO/ CHErOM, CEpERKamMu
JI€PEBHEB);

5. Hacekomosiiaele;

6. [TutaroTcst HACEKOMBIMU, KOTOPBIE 3UMYIOT IO/ KOPOil 1IEpEeBhEB (B TPEIIMHAX);

7. XwunrHele (MagaibIIuKh);

8. [MuTarorcs ApyruMu BUAAMH NTUILL (TPbI3yHAMU; TOTUOIIUMU KUBOTHBIMU).

9. Bceesannbie
3AJIAHHME 13
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CHerupu M HEKOTOPBIC BUJbI CHHHMI] SIBJISIOTCS OCEIJIBIMUA NTUIAMH, 3UMYIOIIUMHU B
MecTax rHe3fqoBuil. OObsICHUTE, KAKOE aJlallTUBHOE 3HAYEHHWE B 3UMHHU MEPHUOJ] UMEIOT
TaKhue OCOOCHHOCTH TIOBEJACHUS OTHUX IITHUI[ KaK YacTOE pacHylIeHHE IIepPhEB
(HaxoXJIMBaHUE), IPO’KAHHUE, TTOCTOSTHHOE MTUTAHUE, KOUEBKH.

Kpurepun onennBanus

KO 13

dnemenmsl omeema:

1. [Tpu HaxoXJTUBaHUHM OOpa3yeTCs TEIIOM3OIUPYIOIIasi BO3AYIIHASA MPOCIOKa MEXTY
NEPBSIMU;

2. Hpoxxanue cnocoOCTBYET BbIpAOOTKE TeIJIa MPU COKPALLIEHUH MBIIIILI;

3. [TocTossHHOE MUTaHKHE 0O0EeCIeYnBAET 0OPA30BAHUE KHUPA AJI TEIJION3O0JISALINH;

4. ITocTOosIHHOE MUTAaHKE ITOKPBIBAET 3aTPAThl JHEPIUU HA TEPMOPETYJISALUIO;

5. Kou€Bku mMO3BONSIOT HAXOAWTh NHUILY Ha Oojbiled Tmiomaan (00ecneunBaroT

n30eranre HandoJaee CUILHBIX MOPO30B).

3ATAHUE 1

Ha pucynkax cxeMaTWdHO TIOKa3aHO CTPOCHHE TPEX POIACTBEHHBIX BHJIOB
3aitiieB (Lepus). IlpeamonoxkuTe, Kakoid H3 3alIleB OOWTAaeT 3a IMOJSPHBIM
kpyrom? OtBeT mnoscHuTe. Kakoe 3KOIOrMYecKoe IMPaBWIO HWILUIKOCTPUPYET
nanabii pumep? Jlaiite gusnonornvyeckoe 0OBbSICHEHHE AaHHOMY MPaBUIIy Ha
MIPEACTABIEHHOM IIPUMEPE.

B e R

Kpurepuu onneHnBaHusg
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Anemenmol omeema.

1) 3a mosipHBIM KPYroM OOUTAET 3asill o1 HOMEPOM 2;

2) npaBuio AJLIEHa;

3) 3as1 1mojg HOMEpPOM 2 MMEET CaMble MaJleHbKHE (OTHOCHUTEIHHO OCTaJIbHBIX
3ail11eB) BHICTYMAIOIINE YaCTH Tea (YIIn);

4) yepe3 BBICTYHAIOIIME YacTU TeJla TEPSETCS MHOTO SHEPIMU B PE3YJIbTare
TEI1I000MeHa C BHEIIIHEH Cpeoi;

5) B CeBepHBIX MIMPOTAX BHICOKAsE MOTEPs TeEIJia, MOATOMY TEMI000MEH
coKpauiaercs (B CEBEpHBIX IIMPOTAX HU3KAsl TEMIIEpaTypa, )KUBOTHOE COKPALIAET

TCIIOOTAAYY JJIA SKOHOMUUA BHCPTHI/I)

3ATAHUE 2

Ha pucyHkax mpencraBieHO CTPOCHHE NBUIBIEBBIX 3€pEH (MBUIBIIBI) COCHBI
0ObIKHOBEHHOU (Pinus sylvestris) u ThIKBbI 0ObIKHOBeHHOU (Cucurbita pepo).
Kaxoii Tun onbuieHUs: XapakTepeH sl cocHbl? Ha kakoMm pucyHke uzo0paxkeHa
IbUTbIA COCHBI? OTBET MOSCHUTE C MTO3UIIMHA MPUCTIOCOOICHUH I ONIBLUICHUS.

ﬂ,’l])() NMLBUILIICEBOTO
3epHa

BosaymHbie
MEemKH

1 2

O06o/109KA NBLUILIEBOIO SAApPo HBLLILIEBOIO

3epHa epua 'O00/10MKA NBUILIEBOIO

3epua

Kpurepuu onieHuBaHUSA

Onemenmul omeema.:

1) nst cocHbl XapakTepHa aHEMOPUIHS (XapaKTEPHO OMBbLIEHUE BETPOM);
2) mbUIbIIA COCHBI M300paykKeHa Ha pUCYHKE 1;

3) nbLIbIIA COCHBI MEJIKAs;

4) nbuIbIIAa COCHBI UMEET IMAJIKYI0 000JIOUKY;

5) mpUIBLIA COCHBI UMEET BO3AYLIHBIE MEIIKH

3AZTAHUE 3
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Ha pucyHkax mHpeACcTaBIE€HO CTPOCHHE NbUIBIEBBIX 3€pEH (MbUIbIBI) COCHBI
00bIkHOBEeHHOU (Pinus sylvestris) n ThIKBbl 00bIKHOBeHHOU (Cucurbita pepo).
Kaxoii Tun onbiieHust XxapakTepeH i ThIkBbI? Ha kakom pucyHke uzo0paxkeHa
MBUIbIA THIKBBI? OTBET MOSICHUTE C MO3UITUHU MPUCTIOCOOTICHUMN JIs OTTBUICHHMS.

;','ll)() NLBUILIICBOTO
3epHa

Bo3aymHbIe
MEeInmKm

1 2

O06o/109KA NBLUILIEBOIO AApo NbLLILIHEBOIO

3epHa sepua 'O00/10MKA NBUIBIEBOIO
3epua

Kpurepun onneHnBaHus

Dnemenmul omeema:

1) nyst cocHBI XapakTepHa YSHTOMODUIIHNS (XapaKTEPHO OMbUICHNE HACEKOMBIMH);
2) mbUIbIIa COCHBI U300payKeHa HA PUCYHKE 2;

3) nbUIbLIA COCHBI KPYIIHAS;

4) mpUTBIIa COCHBI IMEET 000JIOUKY, MOKPBITYIO MIUIAMU;

5) mmnbl HEOOXOAUMBI JUTSI MPUKPETICHUS K TeNy ONMbUIUTENS

3AJJAHUE 4

M3BecTHO, 4TO Y MOPCKHUX BOAOPOCIEH KOHUEHTpAlUsl CaxapoB, CIHUPTOB H
AMHHOKHUCIJIOT B LHUTONJA3M€ KJIETOK CYIIECTBEHHO BBbIIIE, YE€M Yy HX
MIPECHOBOJHBIX POACTBEHHUKOB. Kak MOXHO OOBSICHHTH TaKoe pazinyue?
[ToueMy 3TH cCOE€IMHEHUs 3a4acTyIO HE SIBISIFOTCS cyOcTparamu JJis MPOLIECCOB
HHEPreTUYECKOTO U TUIACTUYECKOro OOMeHa B KJIETKax?

Kpurepuu onieHuBaHUI

Onemenmul omeema:

1) B MOpCKOW BOJIE€ KOHIICHTpAIMs COJIEH BBINIE, YeM B MPECHOM BOAE, 3HAYUT
BBIIIIE M OCMOTHMYECKOE JaBjeHUE cpeabl (Bojga OyneT MOKUIaTh KIETKH U
BBIXOJUTH BO BHEIIIHIOIO CPENY);

2) 4YTOOBI KOMIIEHCHUPOBAaTH OCMOTHYECKOE JaBlieHHE (MPEeIOTBPATUTH OTTOK
BOJIbI) Cpeabl MOPCKHE BOJOPOCIM HAKAIJIMBAalOT OPraHWYECKHE BEIECTBA
(0oCcMOTHYECKHE-aKTUBHBIE BEIIECTBA);

3) opranuueckue BellecTBa (caxapa, CIUPTHl, AMUHOKHCIIOTHI) MOAJIEPKUBAIOT
roMeocTas (paBHOBECHE OCMOTHYECKOTO JaBICHUS B KJIETKE U BHELIHEH Cpelie);
4) mpu pacxXoJOBaHWM TAaKWX BEIICCTB HapyIIaJcs Obl TOMEOCTa3, O3TOMY OHH
HE UCIOJB3YIOTCS JIJIsl METa0OIUYECKHUX MTPOIIECCOB
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3AZTAHUE S

N3BecTHO, 4TO y MOPCKHMX BOAOPOCIEH CEBEPHBIX IIMPOT KOHLIEHTPALIHS
JUIUI0B, aMUHOKHUCIIOT M CaXxapoB B LUTOILIA3ME KJIETOK CYILECTBEHHO BBIIIE,
YeM y UX POJCTBEHHUKOB M3 SKBATOPHAIbHBIX U CY03KBAaTOpUAIbHBIX BoJ. Kak
MOXKHO OOBSICHUTH Takoe paznuuue? [lodemy 3Tu coenuHEHHUs 3a4acTyl0 HE
UCIOJIb3YIOTCS KIIETKAMHU B MTPOLIECCAaX SHEPTETUUECKOro oomMeHa?

Kpurepuu olieHUBaHUI

Onemenmul omeema:

1) B ceBepHBIX BOJIax TeMIeparypa HWXKE, 4Ye€M B DKBATOPUAJIbHBIX WIIU
cyOsKBaTOpUANIBHBIX BOJAX;

2) npu HU3KUX TeMIeparypax Boja MpeBpaiaercs B jea (Boga 3aMep3aer);

3) 4yToOBl TPEemnOTBpATUTh 3aMEp3aHUE BOJbl OPTaHU3Mbl HAKAIIUBAIOT
OpraHUYeCcKHE BellleCcTBa (JUMUIbl, AMUHOKHCIIOTHI, Caxapa);

3) opranuveckue BellecTBa (JIMMUIbI, AMUHOKHUCIIOTHI, caxapa) MOAJIEPKUBAOT
[UTOIIA3MY B KHUIKOM COCTOSHUHM (MTOIEPKUBAIOT TOMEOCTA3);

4) mpu pacxXoAOBAHMM TAaKMX BEIIECTB HapylIajcs Obl TOMEOCTa3, MO3TOMY OHH
HE MCTIONB3YIOTCA I METa0OIMUECKUX MTPOLIECCOB

3AJIAHUE 6

N3BecTHO, YTO HEHACHIICHHBIC JKUPHBIC KHUCIOTHI 3aMep3aloT Ipu Oonee
HU3KUX TEMIEepaTypax, YeM aHAJOTUYHBIC UM HACHIIICHHBIC KUPHBIE KUCIOTHI.
B kakoe Bpemsi rojga Bbl OXHAACTe HAWUTH HAUOOJBIIYIO KOHIIEHTPAIIUIO
HEHACBHIIEHHBIX >KUPHBIX KHUCJIOT B COCTaBe MeMOpaHHBIX (PochoaunuaoB y
Oepe3bl moBuciou (Betula pendula). OTBeT MoOSICHUTE.

K[ZHTG[!I/IH OLICHUBAHUW

Onemenmul omeema:

1) HaubonblIee KOTMYECTBO HEHACHIIIEHHBIX KHUPHBIX KUCIOT B COCTAaBE JIMMUIOB
MeMOpaH y 6epe3bl MO)KHO 0OHAPYKUTh 3UMOM;

2) 3uMoii HauboJiee HU3KUE TEMITEPATYPbI;

3) mpu HU3KUX TeMIEeparypax BoJa MOXKET MPEBpAIIaThCA B JIeA, YTO BPEIUT
KJIETKaM PacTEHUs;

4) mpu HAKOIJICHHMHM HEHACBHIIIEHHBIX XUPHBIX KUCIIOT TEMIIeparypa 3aMep3aHHus
KJIETOK TIOHIKAETCS (KJIETKH 3aMep3aroT MPU HU3KUX TeMIIEpaTypax)

3AJJAHUE 7
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Ha rpaduke mokazaHo moriomieHne cBeTa MOJEKyJaMu XJIOpo(wiia B JUCTE
TpajeckaHuu. B kakoMm mporecce B pAacTeHHSIX NMPUHUMAET Y4YacTHE CBET?
[Touemy mpu OCBEIIEHUH PACTCHHS B TCUCHHE HENETU 3€JICHBIM CBETOAMOIOM
pacTeHuEe TOCTENEHHO TOTH0AeT, a MPU OCBEIICHWU KPACHBIM WM CHUHUM
JMOJIJaMU PacTeHHE MPOI0JKAET HOpMalibHO pacTu? OTBET MOSICHUTE.

100

nopodut a

Iornomenue (%)
2

400 500 600 700
Cunmii 3es1eHbIi Kenrrbiid Kpacusbrit
JIauHAa BOJIHBI, HM

K[!HTG[!I/IH OLICHUBAHUW

Onemenmol omeema:

1) cBeT HEOOXOAUM B KaueCTBE HCTOYHUKA SHEPTUHU B IpoLecce (POTOCUHTERA;

2) yeM OoJbllle CBeTa CIOCOOHA TMOIMIOTHTh MOJIeKyla Xjopoduiia, TeMm
MHTEHCHBHEE MPOTEKAET MpoIiecc POTOCHHTE3A;

3) xJopoWIT MOYTH HE CHOCOOEH MOMIONIaTh 3€JCHBIM IBET (HE crmocoOeH
yJIaBJIMBATh 3€JICHBIN IIBET);

4) mpu HEIOCTaTKe HSHEPrUM pACTEHHWE HE CIOCOOHO CHHTE3UpOBaTh cebde
OpraHMYeCcKHEe BeUIeCTBa (caxapa), I0ATOMY MOCTENEHHO NOrudaeT

5) x7I0poHUILT XOPOIIO MOTJIOIAeT KPAaCHBIA M CHHUHN CBET (XOPOIIO yJIaBIUBAET
KpacHbIi M CHHUW UBET), MO3TOMYy JedHuUUTa SHEPruM I Mpolecca
dboTOoCHMHTE3a HE BOSHUKACT.

3AJIAHUE 8

Cadt 100ballnik.com - BAPHARTLI hopmaTa 0TI W EM



Ha rpaduke mokazaHo mornomeHne cBeTa B JUCTE AJIOCH U TUIACTUHKE TaIoMa
KpacHOU Bomopociu mopdupsl. B kakoMm mporiecce B pacTeHUSX U BOIOPOCIISIX
npuHUMaeT ydactue cBet? Ilodemy mpu OCBEIICHUHU 3€JIEHBIM CBETOIHUOAOM B
TEUYCHHE HeAeu nmopdupa MPOAOIKAT HOPMAJIBLHO PACTH, a 3JI0Jesl MOTHOHET?
OTBeT IOSICHUTE.

100 Tanaom nopdupsl

75 |/

JIuct TpaneckaHIuH

[Tornomenue (%)
2

400 500 600 700
Cunmnii 3esreHbIid Kearprid Kpacubrii
JlJinHA BOJIHBI, HM

Kpurepuu olieHUBaHUS

Onemenmul omeema.

1) cBeT HEOOXOMMM B Kau€CTBE MCTOUHUKA SHEPTHH B Mpoliecce POTOCUHTERA;

2) yeM OoJbIlIe CBETA CIOCOOHBI MOMIOTUTH MOJIEKYJIa B JIUCTE (TalJIOME), TEM
WHTEHCUBHEE MPOTEKAET MpoIecc (HOTOCHHTE3A;

3) nurmMeHtsl mNopdUPHI CIOCOOHBI HOPMAJBHO TMOIVIONMIATh 3€JCHBIA I[BET
(TUTMEHTHI JI0/IeU HE CTIOCOOHBI MOIVIONIATh 3€JIEHBIH 1[BET);

4) pu HEIOCTATKE SHEPTUH PACTEHHUE DJI0JIEH HE CIIOCOOHO CHHTE3UPOBATh cebe
OpraHMYeCKHE BEIEeCTBa (caxapa), IO3TOMY IMOCTETIEHHO MOTu0aeT

3AJJAHUE 9
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[TaleOHTOIOrNYECKUE JOKA3aTENbCTBA IBOJIIOLUU SIBISIOTCS OJHUMH M3
BakHEUINX. OAHAKO CpEelM MHOTOYUCIIEHHBIX OCTATKOB KpPaWHE PEAKO MOXKHO
BCTPETUTH YEPBEW M Memy3, XOTS M3BECTHO, YTO OHU COCTAaBISIM Oojee Yem
80% oOurtaBmux Ha 3emiie *KUBOTHBIX. [louemy? Ilpennoxure, Kakue THUIBI
KUBOTHBIX OylyT HauOoiee IOJHO NPEICTaBIEHbl B MaJ€OHTOJIOTHYECKOM
netornucu? Kak MOXKXHO OOBSICHUTH TOT (PakT, 4TO HAHOOJNbIIIEE YUCIO HAXOOK,
KOTOpBIE JI€JIAIOT NAJCOHTOJOTH, MPUXOAUTCA HA MPEICTABUTEIEH BOIHOU
(bayHbI?

Kpurepnn onnieHuBaHus

dnemenmsl omeema:

1) y Meny3 unu yepBel B TeJie HET WM OYE€Hb Majlo TBEPIBIX CTPYKTYD;

2) TUN YIEHUCTOTHE, TUI XOPAOBBIE (THI MOJUIFOCKH, THI CTPEKAIOIIUE, THII
UTJIOKOXKHE, TUII MTOJTYXOPOBBIC);

3) y nmnpeacraBuTeled TUIIOB HUMEIOTCS TBEPAbICE HApPyKHbIE MOKPOBHI WU
BHYTPEHHHUN CKEJIET;

4) nonroe BpeMsl )KU3Hb ObljIa paclpoCTpaHeHa TPEUMYIIIECTBEHHO B BOJIC;

5) B BOJHOM Cpejie MIOX0H MPOLIECC Pa3ioKEeHUs] OPTaHUKH;

6) B BOIHOM CpeJie TPOUCXOAUT ObICTPOE HAKOTIEHUE 0CaIOYHBIX MTOPOJT

3ATAHUE 10

B ’XM3HEHHOM IUKJIE MOPCKHUX JIBYCTBOPYATHIX MOJIJTFOCKOB MOXKHO OOHAPYKUTh
PECHUYHYIO CBOOOJHOXKHUBYIIYIO JUYMHKY, KOTOpas IUIaBacT B TOJIIE BOJIBI.
OnHako B JKM3HEHHOM IMKJIE MPECHOBOAHBIX JBYCTBOPYATHIX MOJUIKOCKOB
pECHUYHAsA JIMYWHKA OTCYTCTBYET, 4 BMECTO HEE pa3BUBACTCA JIMUMHKA —
rnoxuaui. Kakoit oOpas xu3Hu BeaeT mioxuauii? [louemy B pekax ¢ CHIBHBIM
TEUEHUEM JIBYXCTBOPYATHIE MOJUIKOCKH HE MOT'YT HOPMAJIBHO PAaCIpOCTPAHATHCS
0e3 Mmapa3suTHISCKON JTUINHKH ?

Kpurepuu olieHUBaHUI

Onemenmul omeema:

1) I'noxuauii BeaeT mapa3suTHIeckuii 0opas xu3Hu (I Toxuauii mpuKkperiseTcs Ha
KOXY M Ka0pbl pbI0);

2) B pekax ¢ CWJIbHBIM TE€UEHHUEM JIMYMHKU HE CIOCOOHBI PACHpPOCTPAHSITHCS
MIPOTHUB TECUCHUS;

3) Pb10bI cOCOOHBI MUTPUPOBATh B pEKAX MPOTUB TEUCHMUS;

4) JlnurHKa TIIOXUIWA MATPUPYET 32 CUET MUTPAIHH PHIO

3AZTAHUE 11
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HepBHas cucrtemMa OOBIYHO pa3BUTa y KUBOTHBIX CIIOCOOHBIX K AKTUBHOMY
JBIDKCHUIO C Pa3BUTHIMU OpPraHaMU YyBCTB. Y KOTO M3 Mapbl «IEUYEHOUHBIN
cocanpIuK (B3pocinas cramus) (Fasciola hepatica) — MonodHas ILIaHAPHUS
(Dendrocoelum lacteum)» MOXHO OOHapYKUTh 0Oojiee Pa3BUTYIO HEPBHYIO
cucrteMmy? OTBeT nosicHuTe. K KakoMy TUIy OTHOCSITCS YIIACTasi IEPEUYHNCIICHHBIE
npeactaButenn? Kakoil TN HEPBHOW CHUCTEME XapakKTEPEH IJis MOJIOYHOM
rIaHapuu?

Kpurepuu olieHUBaHUS

Dnemenmol omeema.

1) 6onee pa3BUTYIO HEPBHYIO CUCTEMY (Pa3BUTYIO HEPBHYIO CUCTEMY C OpraHaMu
9yBCTB) MOKHO OOHAPY>XKHTh Y MOJIOUHOM TUTAHAPUU;

2) B3pOCHBINA TIEYCHOYHBIH COCAIBIIMK BEAECT MAJOMOABMKHBIA 00pa3 >KU3HH,
MPUKPEIUISICh ¢ TOMOIINBIO TMPUCOCOK B JKETYHBIX IMPOTOKAX WIM TICUYCHU
MO3BOHOYHBIX KUBOTHBIX

3) MonoYHas MIaHapus BEACT CBOOOTHOXKUBYIIUN 00pa3 )KU3HU

4) MoJyouHas TUTAHAPUS U TIEYCHOYHBIM COCAJBITUK OTHOCATCS K THITY TIJIOCKHE
4epBHU

5) Ansg MOJIOYHOW TUIaHAPUM XapaKTepHa HEpBHAs CHCTEMa JICCTHUYHOTO THIIA
(opToromn)

SAJJAHUE 12

B cepun skcriepuMeHTOB aMmepuKaHCKuMM reHeTuk Cproan PalT BeipammBan
I070BBIX Myliek (Drosophila melanogaster) na mutarenbHOU cpene. Bceero
BeIpamuBagock 20 nomymsaiuid mo 100 mymek B pa3HbIX mnpoOupkax. B
OOJBIIMHCTBE MOMYJISIIUN Tpeolnafain TeTepo3uroTHeie ocodu (Aa). s
MOJyYeHUE KaXKJIOTO CIEAYIOLIEro MmokojaeHus PailT cimydaiiHo BbIOMpan mo 5
CaMIIOB M CaMOK W3 KaXXJIOM TMOMYJSKU, TepecakrBal B HOBYIO MPOOUPKY H
CKpenuBai. 3aTeM YHCIEHHOCTh NOMYJISILIMK B HOBOM MpoOupKe Bo3pacTaia 10
100 ocobeit. Okazanoch, uyto ciyctd 15 nmokonenuii B 10 momynsuusx Bce ocodu
OBLJIM TOMO3UTOTHBI TI0 PELIECCUBHOMY aJuielnto (aa), a B apyrux 10 momymsiusx
BCE 0COOM OBUIM TOMO3UTOTHHI IO JOMUHAHTHOMY ajuiento (Aa). JleiicTBue
KaKoro 3BOJIOLMUOHHOTO (hakTopa WIUIIOCTpUpyeT skcnepumeHT? Ilouemy
cnycts 15 mokoneHuit HEe OCTalOCh HU OIHOM MOMYJSIUUA C Te€TepO3UroTaMu?
Kak wm3aMeHunuch Obl pe3ylbTaThl SKCIEPUMEHTa, €cli oTOuparb He Mo 5
CaMIIOB U caMOK, a 1o 307?

K[ZI/ITGQI/II/I OLICHUBAHUW
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Onemenmul omeema:

1) ombIT WILTFOCTPUPYET Apeiid TeHOB;

2) B KaxJOW MOMYJSIMU CiaydalHbIM oOpa3zom otOupanoch mo 10 ocobeid,
MO3TOMY YacCTOThI ajienel (4 u a) B MONmyIsusx U3MEHSIIUCH;

3) Omaromapsi CiIy4ailHBIM M3MEHCHHSM YacTOT ajUleJiell B TMOMYJSAIUSX OIUH
aJIeNb BEITECHUII IPYTOM;

4) mpu yBEeJIMYEHUH BBIOOPKHU 0COOEH YacTOThI ajliesied B TOYEPHUX MOMYISIIHUIX
HE U3MCHSJINCH OFI;

5) B pe3ynbTare B OOJIBIIMHCTBE MOMYJSAIUNA CIycTs 15 mokonenuii mpeodiananu
OBl TETEPO3UTOTHI

3AJTIAHUE 13

Ha rpa¢uke nmokazaHna 3aBUCUMOCTb MacChl X035IMHA (II03BOHOYHOT'O )KMBOTHOTO)
U COOTBETCTBYIOILIETO UM Mapasuta (Biuei). Kak u3meHnsiercst Mmacca mapasuroB C
yBeIMYeHHEM Macchl xo3simHa? Kakue (Qu3nosornueckue NpUYUHBI MOTYT
IIPUBECTU K TaKoMy u3MeHeHnto? [lepeuncnure He MeHee nByX. Kakue napa3utsl
HE TOJUUHSIOTCA JAaHHON 3aKOHOMEPHOCTH?

Paimep napazura

Pasmep xo3siaHA

Kpurepuu onieHUBaHUS
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Onemenmul omeema.

1) Macca mapa3uToB yBEIMUYMUBAETCS C YBEIMYEHUEM MACChl XO35IMHA;

2) mpu YBEIMYEHHH MacChl XO35IMHA YBEJIMYUBACTCS KOJIWYECTBO MUIIM IJIs
napasura,

3) Opu yBEIWYEHUH pa3MEpPOB XO35AMHA YBEJIWYUBAETCA IUIOUIA/lb, KOTOPYIO
MOYKET 3aHHUMATh Hapa3uT;

4) BHyTpUKJIETOYHBIC TTAPA3UTHI HE MTOAYMHSIIOTCS JAHHON 3aKOHOMEPHOCTH

3AJTAHUE 14

Nmnepatopckuii muHTBUH (Aptenodytes forsteri) 0OUTaeT BOKPYT AHTAPKTUIBI U
UMeeT cpenHiol Maccy okono 30 kujmorpammoB. [amamarocckuil NMUHTBHH
(Spheniscus mendiculus) obGuTaer B 3KBAaTOPHAJIbHBIX IIUPOTAX Ha
rajanorocCKUX OCTpPOBaX M BECHUT, B cpeaHeMm, 2 kujorpamma. Kakoe
HKOJIOTHYECKOE MPaBWIIO WUIIOCTPUPYET JaHHas 3akoHoMepHOcTh? Jlaiite
bu3nonoruyeckoe OOBACHEHHE [aHHOMY IMpPAaBHIY Ha MPEACTaBICHHOM
npuMepe.

Kpurepuu olieHUBaHUS

Onemenmul omeema.

1) npaBuno beprmana,

2) TEmI0O0OOMEH pEeryiaupyeTcsi TOBEPXHOCTHIO Telia, BBIPA0OTKA Tera
perynupyercs 00beMOM Tena

3) mpu yBeNMYEHHWHM MAacchl Tela 00BeM pacteT ObIcTpee, YeM IUIONIalb
MMOBEPXHOCTHU

4) 6onee kpymHbIe (OPMBI TEIJIOKPOBHBIX JKMBOTHBIX OOUTAIOT B XOJOJHOM
KJIUMare, Tak Kak COOTHOIIICHHE TUTOIIA U TIOBEPXHOCTH M 00beMa Tella Haubosee
3G (HEKTUBHO

3aganue 15

Camast kpyllHas M3 HBIHE JKHUBYIIMX CTPEKO3 ['MraHTCKas CTpeko3a C pPa3MaxoM KpPbLIbEB
qyTh Oosee 12 cM u guuHHOU Opromika 70 10 cm. OgHako B KAMEHHOYTOJIBHOM TEPHOAE
BCTPEUATIUCh BB, pa3Max KpbUIbeB KOTOPbIX gocturan 120 cm. Kakoil mianetapHblii
[IPOLIECC CTaJl BAXHEUIIEH NPUYMHOM CTOIb 3HAYUTEIBHOIO YBEIWYEHHS pa3sMepoB
YJIICHUCTOHOTUX B Ty Treojiornueckyro smoxy? [loduemy, naxke B Takoid OnaromnpusiTHOM
CUTyalll{, JaJbHEHIIMI POCT HUCKOMAEMBIX HACEKOMBIX OKa3ajicsi HeBO3MOxeH? CBou

OTBETHI apTyMEHTUPYHTE.

Kpurepun ouennBanus
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OTBeTHA NEPBBIN BOIPOC.

1) IlpeoGmamanme cuHTE3a OpraHMYECKUX BemiecTB ((poTocuHTE3a) HaA MPOILECCOM
Pa3IOKEHUSI.

AprymMeHTanus nepBoro Bompoca.

2) Hanuuue KaMEHHOTO YIS, KOTOpPbIH 0Opa3oBajiCs BCIEACTBUE HE Pa3I0XKEHUS
OpPraHMYEeCKUX BEIIECTB JPEBHUX PAcCTEeHUN. DTO MPUBEJIO K BO3PACTaHUIO B arMmocdepe
KOHIICHTPALIMS KUCIOPOJIa;

OTBET Ha BTOPOW BOOPOC.

3) BaxkneilimmmM orpaHMYMUTENIEM pa3Mepa HACEKOMBIX SBIISCTCS UX TpaxeilHas JpIxaTelbHas
cuctema. B e€ ocHoBe Tonbko maccuBHas quddysus. [Ipu Mansix pasmepax Tena Tpaxeu
paboTarT XOpoLIo, MpU OOIBIINX 3(P(PEKTUBHOCTH OBICTPO CHIXKAETCS

3aganue 16

Kak coBpeMeHHbIMU Y4Y€HBIMU OOBSICHSETCS HEMOJHOTA MAJICOHTOJIOTUYECKON JIETOMHUCH,
XOTSl UCTOPHUSL HAYKHU MaJ€OHTONOrMH HacuuThiBaeT okojo 200 ner? HazoBute He MeHee
YeThIpeX MPUYUH HETMOJTHOTHI NAJIEOHTOIOTUYECKOH JIETOMUCH.

Kpurepuu onennBanus

1) MepTBble OpraHu3Mbl OBICTPO pa3araroTcs;

2) MepTBbie OpraHu3Mbl MOEAAIOTCS KUBOTHBIMU, TUTAIOIUMHUCS MMA1AJIBIO;

3) KuBOoTHBIE C MATKHUM TE€JIOM MNJI0XO0 NOAAAKTCS (GOCCUIHU3ALUU
(MpeBpalIEHUI0 OCTAaTKOB BBIMEPIIMX JKMBOTHBIX W PACTEHUN B OKAMEHEJIOCTH IyTEM
3aMEIleHHs] OPIraHUYECKUX BEIIECTB MUHEPATbHBIMH);

4) Jlump HeOonbIIAass 4YacTh OPraHU3MOB IMOrMOAET B YCJIOBHUSX ONArompusTHBIX IS
IPEeBPAILICHUS UX OCTATKOB B OKAMEHENIOCTH ((hOCCUITH3aIINN );

5) YuensiMu 0OHapy>KeHa TOJILKO MaJICHbKasi YaCTh HCKOIIAEMbIX OCTATKOB.

3ananue 17

9

PaccMmoTpuTe pucyHOK, Ha KOTOPOM JIEMOHCTPUPYIOTCS apealibl TPEX BUIOB COBPEMEHHBIX
nBosikoablmamux pei0. Kakumu MopdosornyeckumMu OCOOEHHOCTAMU 001anarT
NPEICTaBUTENIM JTaHHOW TPynmbel pbl0? 3HAHWE KAaKOW TEOPUHU B OONACTH TEOJIOTHH
MO3BOJIIET MCIOJIb30BaTh JIUBEPTEHTHYIO TEOPHIO DBOJIIOLUU B OOBICHEHHUHU
IPOUCXOXKJICHHUS] COBPEMEHHBIX JBOSKOABIIIAIIUX pbI0? CBOM OTBET apryMEeHTUPYHTE.
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Kpurepun ouennBanus

OTBeT Ha IIEPBBIM BOIIPOC

1) mpeacTaBUTENM 3TON TPYIIIBI TOMUMO Ka0p UMEIOT JIETKUE;

2) B OCHOBAaHUHU MAPHBIX TJIABHUKOB Y HUX pa3BUTa MyCKYyJarypa;

3) Xop/1a cCoXpaHsAeTCs B TSUYCHUU KU3HM;

OTBeT Ha BTOPOI BOIPOC

4) reopun peiiha KOHTUHEHTOB

AprymeHTanus

5) cornmacHo Teopuu, FOxxkHas Amepuxa, Adpuka u ABCTpanus NPEACTABISUIM COOOH
€IMHBIN KOHTUHEHT, HA KOTOPOM OOUTAJI MPEJOK COBPEMEHHBIX JBOSKOJIBIIIAIINX PHIO

3aganue 18

9

PaccmoTpuTe puUCYHOK, HA KOTOPOM JE€MOHCTPUPYIOTCS apealibl TPEX BHIIOB COBPEMEHHBIX
nBosiKoAbIIamux pbl0. Kakumu MopdoiaornyeckumMu OCOOEHHOCTAMU 001anarT
IOpeCTaBUTENN JaHHOM rpynnbl pbi0? Mcnonb3ys NMOHSTHE «JIMBEPTEHTHAs SBOJIIOLMS
BUJIOB», OOBACHUTH IMPOUCXOKJEHHE IBOSKOABINAIIMX phIO? 3HAHUWE KaKoil TEOopUH B
00JIaCTH TE€OJIOTHH TO3BOJISIET MMOCTPOUTH OOBSICHEHHE B JIOTHKE JAUBEPICHTHOM 3BOIOIIH
BUJIOB?

Kpurepun ouenuBanus

OTBeT Ha MEPBBIKA BOMPOC

1) mpencTaBuTENN 3TOM TPYMIBI IOMUMO Ka0p UMEIOT JIETKUE;

2) B OCHOBaHUM MapHBIX TUIABHUKOB Y HUX pa3BUTa MYCKYJaTypa;

3) Xopaa coxpaHseTcsl B TSUCHUH KU3HM;

OTBeT Ha BTOPOM BOIPOC

4) comIacHO TEOPUM JTHUBEPTCHTHOM JBOJIOLMS BCE CYIISCTBYIOIIHUE B HACTOSIIEE BpPEMS
BU/JIBI TIPOU3OIIUIM OT UCXOAHBIX HCKOMIAEMBIX OOIIMUX MPEIKOB;

OTBET HAa TPETUM BOIPOC

5) Teopun apericdha KOHTUHEHTOB.

3ananue 19
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[To3nakombrech ¢ (parMmeHToM Tekcta nmucbMma Y. JlapBuHa HanucaHHbIM B 1871 romy
OHOMY M3 CBOMX JAPY3€Hl: «...€CJH ... IPEINOJIOKUTh, YTO B OTHOM U3 HEOOJBIINX TEIUIBIX
BOJIOEMOB M3 BCEX COJAEPXkAIIMXCS B HEM IMPOU3BOAHBIX aMMHaka U coiield dochopHoit
KHUCJIOThI TIOJ BIMSHHUEM CBETA, TEIUIA, JIEKTPUUYECTBA U TaK Jajie€ BO3HUKIO OEIKOBOE
COEIMHEHHE, TOTOBOE K JalIbHEUIIUM 00Jiee CIOKHBIM MPEBPAIICHUSIM, TO B HAIIK JTHU OHO
ObLIO OBl HEMEUIEHHO MOMIOIIEHO WJIM YHUYTOXKEHO. OJIHAKO 0 TOTO, KAaK MOSBHIIKCH
KUBBIE CYIIECTBA, 3TOTO IPOU3ZONTH HE MOITION.

Kakas HayuyHas rumore3a NpPOUCXOXKIEHUS >KU3HM Ha 3emiie OblUla NOCTPOEHAa Ha
pasmbinieHns Y. Jlapsuna? Kakue n3 npensunenni Y. JlapBuHa ynamoch NOATBEPAUTH B
71a00paTOPHBIX YCIOBHIX?

KakuMm nonmMepaM U Mo4yeMy COBPEMEHHBIE YUEHBIE MPEANOYUTAIOT OCJIKM B TOCTPOCHHUH
TeOpuu aOMOTEHHOTO CUHTE3a OPraHUYECKHUX BEIIECTB?

[IpaBuIBHBIN OTBET
Kpurepun onennBanus

OTBeT Ha HEePBBI BOIPOC

1) KoanepBarnas rumore3a (rumore3a A.M. Omnapuna) npoucxoxnaenus sxkusau MJIN
l'umoresa nepBuuHorO OynboHa (rurnoresa Jl. Xonaelina),

OTBeT Ha BTOPOM1 BONIPOC

2) B nabGoparopuu ObUIM CHUHTE3MPOBAHBI AMHUHOKHCIIOTHI U3 Ta3000pa3HbIX aMMHaKa,
METaHa, BOAOPOAA U IEKTPUUECKUX Pa3psi0B, HUMUTUPOBABIINX MOJHUIO;

OTBET HA TPETUH BONIPOC

3) nykieuHoBbIM kucioram (PHK)

Oo0bsacHeHue:

4) nokazaHo, 4To HekoTopbie Bubl PHK crmocoOHBI HE TOJBKO MEPEHOCUTHh TeHETUYECKYIO
nH(opMaInio, HO ¥ BBICTYNATh B POJIU KaTalnu3aTopoB

3aganue 20

OpHoli W3 BaxkHEHIMX MpoOJIeM B H3YYCHUM MCKOMAEMbIX OPraHMYECKUX OCTATKOB
ABIIIETCS OMpeJeieHre uX Bo3pacTa. Kak ydeHble ompenessioT Bo3pacT octarkoB? B yem
ux ocobeHHoctb? Kakoit Meton OyJeT UCIoNb30BaTh YUEHBIN MPU OLIEHKE BO3pacTa KOCTel
MCKOMaeMoro npumara u nodemy? OTBET MOSCHUTE.

Kpurepuu onennBanus

Cadt 100ballnik.com - BAPHARTLI hopmaTa 0TI W EM



OTBeT Ha NEPBBIA BOMPOC

1) OnpenenstoT ¢ TOMOIILI0 OTHOCUTENHHON M aOCOIOTHOM Ie0OXPOHOJIOTHH;

OTBeT Ha BTOPOM BOOPOC

2) B ocHOBE OTHOCHUTEIBHON T€OXPOHOJIOTHU JICKHUT MPEJCTABICHUE O TOM, 4TO OoJiee
MOBEPXHOCTHBIH TIJIACT 36MHOM KOPBI BCET/Ia MOJIOXKE JICHKAIETO MO/T HUM;

3) B ocHoBe aOCOJIOTHOW TE€OXPOHOJIOTMU JIEKHUT €CTECTBEHHAs pPaJMOaKTUBHOCTD
HEKOTOPBIX U30TOMOB XMMUYECKUX AJIEMEHTOB (KaJluii B aproH, ypaHa B CBUHEII, YIJIEpo/ia B
azor). [lpuueM KaxAblii W3 3TUX HU30TOMOB CBOI CKOPOCTh MpeBpalieHus: (mepuon
MoJIypacraja);

OTBeT Ha TPETHH BOIIPOC

4) Tlpu omeHke Bo3pacTa KOCTEH HMCKOMAEMOro NpuMara OyIeT HCIOJIb30BaThCS PaHo-
YIJIEPOAHBIM METO/, B OCHOBE KOTOPOIO JICKUT pacnaj paJuoakKTUBHOIO U30TOMa yriiepoja
14C HakarmIMBaIOIMKICS B KOCTIX MJIEKOIIUTAIOIIETO.
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