IlepeyeHb TeOpeTHYECKUX U MPAKTUYECKHUX 3a[JaHUN K
g pepeHUMPOBAHHOMY 3a4eTy
no bO/1.08 buoJjorus
(1 kypc, 1 cemectp 2025-2026 yu. r.)

®opma kouTpoJsi: Konrponbhas pabota (Onpoc)
OnucaresibHas YacTh: [1o BEIOOPY BBHIMOIHUTE | TeOopeTHUECKOe 3ajaHre U | MpakTHIecKoe 3aqaHue

Ilepeuennb 3aganuii:
3ananmne Nel

Paccmotpute Tabnuiy «bronorus kak Hayka» M 3aroJIHUTE MYCTYIO SYEHKY, BIHCAB COOTBETCTBYIOIINI
TEPMHUH.

Pa3znesn Omosiornu I[Ipumep

[TuieBrle nienu

[IpoBeeHNE HEPBHOTO UMITYJIbCA

3amuTa OpraHu3Ma OT Yy>KEpPOJHBIX TEJ

PacTeHus ONMCBIBAIOTCS U CPABHUBAIOT C IPYTUMHU

[PaCTEHUSIMH.
Onuenka |Iloxa3arenu oneHKH
5 3agaHye BBIIOJIHEHO B [IOJIHOM O0OBEME.
4 [Ipu BbIMONIHEHUM 3a1aHUS], BEPHO, 3aIMOJIHEHBI TPU CTPOKH.
3 [Ipu BEIMOTHEHNM 3a1aHUS, BEPHO, 3aIIOJTHEHBI JIBE CTPOKHU.

3aganue Ne2

Paccmotpute Tabnuiy «Bkiag yueHOTro B pa3BUTHE TaHHOW HAYKW» U 3alIOJTHUTE MYCTYIO SYEHKY,
BITMCaB COOTBGTCTBYIOH_II/II\/JI TCPMUH.

Pasnen 6mosiorun I[Ipumep

H.U. BaBunos opranuszoBan 180 skcnieautiuii
[EJIbI0 U3YyUEHUSI MHOT000pa3us KyJIbTYPHBIX
[pacTeHUM.

K. JIunneli - buHapHas HOMEHKIIAaTypa.

MeunukoB 1. U. — @arouurtapHas Teopust




HMMYHUTCTA.

Kox P. — OtkpeiTre TyOepKyIe3HOH NalouKH.

Ouenka |ITokaszarenu oLeHKH

5 3aaHue BHITIOJIHEHO B IIOJTHOM OOBEME.

4 [Ipu BBITTOJIHEHUH 3aaHKsI, BEPHO, 3aITOJIHEHBI TPH CTPOKH.
3 [Ipu BEINOIHEHNH 3a1aHUS, BEPHO, 3aII0JIHEHBI JIBE CTPOKHU.
3amanue Ne3

[Iponecc hoTocuHTE3a pacTEHUI ONMUCHIBACTCS XUMHUYECKON peaKIneit:
CO, + H,0O + cBer — yraesog + O,

[Tepen yuenbiMu BcTasna 3ajava BbISICHUTh, MPOAYKTOM KAaKOT'O COSAMHEHUS SIBIISIETCSI KUCIOPO/I B 3TOM
nporecce. /11 cpaBHEHUS YdeHbIE U3YyUrIIH npoliece (POTOCHHTE3a MyPIYPHBIX cepobakTepuit. ITa
Oaktepust 1y (HOTOCHHTE3a MCIIOJIB3YET CEPOBOIOPO/T M B Ka4eCTBE TOOOYHOTO MPOTYKTA BHIJIEIISAET
aTOMapHYIo cepy. YpaBHeHHE (HOTOCUHTE3a AJIs ATUX OAKTEpUi BBITJISAUT CIEIYIOIINM 00pazoM:

CO, + H,S + cBer — yrueBoa + 2S
Kakoii BEIBOI MOXKHO clieaTh U3 3Toro uccneaoBanus? [louemy it penieHus Hay4HO 3a/1a4u yueHbIe

cpaBHUBaIU (POTOCHHTE3 pacTeHUH ¢ (POTOCHMHTE30M IMypITypHBIX OakTepuii? Kakue BemecTsa emie
00pa3yroTcs B 3TOM npouecce GpoTocuHTe3a?

Ouenka |Iloxa3arenu oneHKH

5 3agaHue BBIIOJIHEHO B IOJIHOM O0OBLEME.

4 [Ipu BBIMOIHEHUH 3a1aHKS JOYIICHBI 1B HEJ0UECTA.

3 [Tpu BBITIOJIHEHWY 3aJaHUSI TOMYIICHO 00JIee TPEX HETOYHOCTEH.
3amanue Ned

Haiite onpenesnenns OMOIOrMUYECKUM MOHATHAM (Ha BBIOOP OT YEThIPEX JJ0 BOCBMU MOHATHUH):

Anabuo3, buonorus, Bupyconorus, Anatomusi, Gusuonorus, Ummynomnorusi, borannka, 300orus,
HacnencrBenHnas usMeHYMBOCTh, MoinuKkalmoHHas H3MEHYMBOCTb, | eHeTnka, Cenexius,
Mopdomnorus, Cuctemaruka, ['ucronorus, Ixomnorus, ['en, Knerka, Kommnec I'onbmku, Opranenia,
OHpomnazMaruyeckas cetb, Muroxonapuu, JIHK, PHK, Bupycsl, Dxonorus, OBontonus, Bun,
Coo6miecto, [omymsimus, buonienos, buochepa, XKupoit opranuszm, Ananramus, ATO, HA1D,
bakrepuu, benku, ['mbpua, MonorubpuaHoe ckpemuBanue, Jurnopunanoe ckpenuBanue, Pogurenn, X-
YV xpomocomsl, HacnegoBaHue clienieHHoe ¢ moaoM, JJOMMHaHTHBIN MPU3HAK, PeriecCUBHbBIN MPU3HAK,
EctectBennsiit or60p, MckyccrBenHsblit ot60p, UnOpuaunr, Mutos, Meiio3, Myrarenes, OHTOreHes,
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Ounorunes, Cumomo3s, Tpurnner, Xumnandectso, [lapazurusm, XpoMoriacTel, XpoMocoMma,
Cnepmarozoun, Sinekierka.

Onenka |Ilokazarenu oneHKH

5 CdopmynupoBaTh BOCEMb OUOTOTHISCKUX TTOHSITHI.
4 CdopmynupoBaTh 1mecTh OHOIOTHUYECKUX TOHATUH.
3 ChopmynupoBaTh 4eThl OUOTOTUICCKUX TTOHSITHS.
3aganue Ne5

CyIIHOCTh KJIETOYHON TEOPUH TOUHEE OTPAKEHA B MOJIOKEHUU:

1) Bce KII€TKHM MHOTOKJIETOYHOT'O OPraHK3Ma BBIMIOJIHSAIOT OJIMHAKOBBIE (DYHKIIHH;
2) Bce KIJIETKM MHOTOKJIETOYHOI'O OPraHU3Ma OJMHAKOBBI IO CTPOEHUIO;

3) Bce OpraHu3Mbl COCTOSIT U3 KIIETOK;

4) KJIETKU B OpraHu3Me BO3HUKAIOT U3 MEXKKJIETOYHOIO BEIIECTBA.

JlaiiTe 0OBbsICHEHHS 3TUM YHKTaM.

Onenka |Ilokaszarenu oneHKH

5 3ajaHye BBIIOJIHEHO B HOJIHOM 00BEME.

4 [Ipu BhIMONIHEHNY 3a]aHKs] TOMyLIEHa OJHA OIIHUOKa.
3 [Ipu BBIMIOIHEHUY 3aaHUs] TOMYIICHBI ABE OIIHOKH.
3aganue Ne6

VYcraHoBUTE MTOCIIEI0BATENBHOCTD BOJIIOIMOHHBIX MPOLECCOB, MIPOUCXOAUBIINX HA 3eMIIE, B
XPOHOJIOTUYECKOM MOPsAJKE. 3aUIINTE COOTBETCTBYIOUIYIO MTOCJIE0BATENLHOCTD HUGD.

1) BBIXO/1 OPTaHU3MOB Ha CYIITY;

2) BOBHUKHOBEHHE (POTOCUHTE3A;

3) bopmupoBaHuEe 030HOBOTO IKPAHA;
4) o6pa3oBaHue KOALIEPBATOB B BOJIE;

5) nosiBJIeHUE KIETOYHbBIX (POPM JKU3HH.

Onenka |Ilokaszarenu oneHKH

5 3amaHne BBIIOJIHEHO B IIOJIHOM 00BEME.
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4 HpI/I BBITIOJIHCHUH 3a/laHU JOITYIICHA OHa OIIMOKA.

3 HpI/I BBITTOJTHCHHHU 3aJaHHA JOIMYIICHEI IBC OIIINOKH.

3amanue Ne7

Bri6epuTe Tpu BepHBIX OTBETA U3 ILIECTH U 3alMILUTE HUPPBHI, 0] KOTOPIMU OHU YKa3aHbl. CxoHOE
CTPOEHHUE KIIETOK PACTEHUN U KUBOTHBIX CBUJETEILCTBYET O

1) poacTBE 3TUX OPraHU3MOB;

2) 0OIIHOCTH MPOUCXOXKICHUS PACTEHUH U KUBOTHBIX;
3) IpPOUCXOXKAECHNUN PACTEHUHN OT KUBOTHBIX;

4) pa3BUTUHU OPraHU3MOB B MPOLIECCE IBOIIOLUU;

5) enMHCTBE PACTUTENBHOIO U )KUBOTHOTO MUPA;

6) MHOrooOpa3uy UX OPTaHOB U TKAHEH.

Ouenka |Iloka3arenu oneHKH

5 3aaHue BHIIOJIHEHO B ITIOJTHOM OOBEME.

4 [Ipu BBIMIONIHEHUY 3aJaHUs] TOMYyIIIEHa OJHA OIIHUOKA.
3 HpI/I BBIITOJIHCHUH 3a1aHUS JIOHYIHGHI)I JBEC OHII/I6KI/I.
3amanue Ne8

YV MbIIIe# reHbl OKpAacKu MIEPCTU U JUTMHBI XBOCTA HE clietuieHbl. JmuHubIil xBocT (B) pa3zBuBaetcs
TOJIBKO Y TOMO3UI'OT, KOPOTKHM XBOCT Pa3BUBAETCS Y FETEPO3UTOT. PelieCCUBHBIE I€HbI, ONIPEACIISIOIINE
JUTMHY XBOCTa, B TOMO3UTOTHOM COCTOSTHUH BBI3BIBAIOT THOETH SMOPHUOHOB.

[Ipu ckpenBaHUM CaMOK MBIILIEH C YEPHOH MIEPCThIO, KOPOTKUM XBOCTOM U camiia ¢ 0eJoil mepcToio,
JUITMHHBIM XBOCTOM M0J1yueHo 50% ocoOeil ¢ uepHO# epCThIo U JUIMHHBIM XBOCTOM, 50% - ¢ uepHOi
LIEPCTHI0 U KOPOTKUM XBOCTOM. BO BTOPOM citydae CKpeCTHIIN MTOJIYYEHHYI0 CAMKY € YEPHOM LIEPCTHIO,
KOPOTKHM XBOCTOM U caMlia ¢ 0eloi mepcThio, KOPOTKUM XBOCTOM. COCTaBbTE CXeMY peIICHUS 3a/1a4H.
Onpenenure reHOTUIIBI POAUTENEH, TEeHOTUIIBI U (DEHOTHUIBI IOTOMCTBA B JIBYX CKpEIIMBAHUSIX,
COOTHOILIEHHE (DEHOTUIIOB BO BTOPOM CKpelinBaHUH. OOBACHUTE NPUUHMHY [10Jy4YEHHOTO
(heHOTUNTHYECKOTO paCHICIJIEHUS] BO BTOPOM CKPEIIMBAHUU.

Onenka |Ilokaszarenu oneHKH

5 3amaHne BBIIOJIHEHO B IIOJIHOM 00BEME.

4 [Ipu pemieHnn 3aaa4n COCTaBIEHA CXEMBbI CKPEILIMBAHMS, ONIPEACIICHBI TEHOTHUIIBI POJUTENEH,
(eHOTHUIBI TOTOMCTBA OJHOTO CKPEIMBAHUS.
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3 HpI/I pCHICHUHU 3a/1a4X COCTABJICHA CXCMbI CKPCIIUBAHM.

3aganue Ne9

Bacunuca - kapernasas *KeHILMHA C HOPMAJIbHOM CBEPTHIBAEMOCTBIO KPOBH BbIILIA 3aMY>K 3a EBreHus
-rostyoornasoro remouianka. ¥ HUX poauiach Kaperiasas 1oub Mapus ¢ HopManbHON
CBEPTHIBAEMOCTBIO KPOBHU U roiy6oruasblii celH Iletp ¢ remodmineii. CoctaBbTe cXeMy pelIeHUs 3a1auu.
Onpenenure reHOTUIIBI POAUTENEH, T€HOTUIIBI, (PEHOTHUIBI U 10 MOTOMKOB. Kakoii reHoTHUI UMen
Kaperiyasblii My Mapuu ¢ HOpMaJIbHOM CBEPTBIBAEMOCTBIO KPOBH, €CJIM U3BECTHO, UTO Y HUX POAMIICS
roJryoorIaselil ChlH, CTpaaarommi remodunuei? Bacummca cunrtana, uto nmeHHO EBrenuii nepenan
Iletpy cBoii ren remoduminu. bouta 1u Bacunuca npasa? OTBET NOSICHUTE.

OI_[CHKa Ilokazarenu OoLiICHKH

5 3agaHye BBIIOIHEHO B [IOJIHOM OOBEME.

4 HpI/I pCIICHUHA 3a1a4X COCTABJICHA CXCMbI CKPCIIUBAaHUA, OIPCACICHBI TCHOTUIIBL pO,[[HTCJ'IGﬁ,
(beHOTI/IHBI IMOTOMCTBA OJHOI'O CKPCIINBAHUS.

3 HpI/I pCHICHUHU 3a/1a4X COCTABJICHA CXCMbI CKPCIIUBAHM.

3aganue Nel(

YcTaHOBHTE COOTBETCTBUE MEKIY METOIaMU U BUAAMH CEJICKIIUU: K KaXKA0W MO3UINH, JTAaHHOW B IEPBOM
cToJI0Ie, TOI0EPUTE COOTBETCTBYIOIIYIO MO3HIINIO U3 BTOPOTO CTOJIOIIA.

METO/IbI

A) otOop 1O PKCTEPHEPY;

b) meton menTOpa;

B) BbIpanuBanue u3 KyJabTyp KIETOK;

I') yBenuuenune naouHOCTH;

J1) MmaccoBbIii 0TOOD;

E) ucnpiTanue pogureneit o noTOMCTBY;
BUJIbI CEJIEKIIUU

1) cenekuus >KUBOTHBIX;

2) ceneKuusi pacCTeHUM.

Onenka |Ilokaszarenu oneHKH

5 3amaHne BBIIOJIHEHO B IIOJIHOM 00BEME.
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4 HpI/I BBITIOJIHCHUH 3a/laHU JOITYIICHA OHa OIIMOKA.

3 HpI/I BBITTOJTHCHHHU 3aJaHHA JOIMYIICHEI IBC OIIINOKH.

3aganue Nell

Kakyto nynegyro zunomesy cMor copMyIupoBaTh HCCIEI0BATENb NIEPE]] IOCTAHOBKOM IKCIIEpUMEHTa?
Kakoit mapametp ObL1T 3a/1aH SKCIIEPUMEHTATOPOM (He3aBHCUMAs IIEPEMEHHAs ), KaKOM MmapaMeTp MEHsUICS
B 3aBUCHMOCTH OT 33JJaHHOTO (3aBUCHMas epeMeHHast)? 3a cUeT KaKuX 30H KOPHS IPOUCXOUT
yBeJIHUYEHHUE ero pazMepoB? KileTkyu kakol TKaHU KOPHsS B 3TOM y4acCTBYIOT?

Hynesas zunome3a - IpuHAMAEMOE 110 YMOJIYAHUIO NMPEATION0KEHHUE, YTO HE CYLIECTBYET CBSI3H MEXKIY
JBYMsI HAOII0Aa€MbIMU COOBITUSAMU, (PEHOMEHAMHU.

DKCHepUMEHTATOP PELINII YCTAHOBUTD BIMSHUE TEMIIEPATYpPhl HA CKOPOCTh pOoCcTa KOpHs pacTeHus. OH
oto0pan 24 mpopociux ceMeH! (Hacoiau ¢ KOPHEM U pa3Iesini Ha HECKOJIBKO TPYI. Y KaXJ0ro CEMEHU
(hacosu 3KCIEPUMEHTATOP 3aMEPIT JJIMHY KOPHS U 3aucal — HaUMEHbIEro ¥ HauOoJIbLIETo B IPYIIIIE.
Kaxnyto rpynmy oH o0epHYJT BIaXHOH MapJiel 1 TOMECTHII B MecTa ¢ pa3Hoi TeMmeparypoid: 8—10,
14—16, 22—24 °C. Yepe3 Tpu AHS SIKCIIEPUMEHTATOP U3MEPUI KOPHHU BCEX CEMSH (acou U pe3yJIbTaThl
MIPEICTaBUI B TaOIUIIE.

I'pynnsi cemsaH ¢acouun Temmneparypa B kamepe, CpenHee yBeJmueHue pazmepa
B °C KOPHA 32 TPH JHS, B CM

1 rpynma 8—10 0,6

2 rpynmna 14-16 1,9

3 rpymnmna 2224 3,2

Ouenka |[lokazarenu oueHkH

5 3ajanue BBIOJIHEHO B MOJTHOM O0BbEME.

4 [Ipu BBIMIONIHEHUY 3aaHKs] TOMYIICHBI ABE OIIHOKH.

3 [Tpu BBITIOJIHEHWY 3aaHMSI TOMYIIICHBI TPY OIMIHUOKH.

3apnanmne Nel2

VY cTaHOBUTE IPaBUIIBHYIO ITOCIIEI0BATEILHOCTD IPOLIECCOB (POTOCHHTE3A.
1) IIpeoGpa3oBanue conHeuHOM 3Hepruu B sHepruto AT;

2) Bo30Oysk1eHue CBETOM AJICKTPOHOB XJIOPODUILIA;
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3) ®@ukcanus yrieKucioro rasa;
4) O6pazoBaHue Kpaxmana;

5) Ucnonn3oBanue sneprun AT® myst cuHTE3a TIFOKO3HL.

Onenka |Ilokaszarenu oneHKH

5 3ajaHye BBIIOJIHEHO B HOJIHOM 00BEME.

4 [Ipu BBIMONIHEHUY 3a7]aHKs] TOMYLIEHBI ABE OLIHOKH.
3 [Ipu BBIMONIHEHUY 3aJaHUSI TOMYIIICHBI TPU OIIUOKH.
3aganne Nel3

YcTaHOBHTE IPABUIIBHYIO TIOCTIEI0BATENBHOCT CTAIUI MpoIiecca HMOpUOTeHe3a YeIOBeKa. 3auIInTe
COOTBETCTBYIOIYIO IOCIEA0BATEIBHOCTh LUPP.

1) ractpymna;
2) Heiipyna;
3) 3urora;

4) opraHoreHes;

5) mopymna;

6) 6mactyna.

Onenka |Iloxa3arenu oneHKH

5 3amaHne BBIIOJIHEHO B IIOJIHOM 00BEME.

4 [Ipu BBIMONIHEHNY 3a7]aHKs] TOMTYLIEHBI ABE OLIHOKH.
3 [Ipu BBIONIHEHUY 3aJaHUSI TOMYIIICHBI TPU OIIUOKH.
3amanue Neld

YcTaHOBHTE MOCTEAOBATEIHHOCTh COOBITUN TIPU CUHTE3E OENKa B 9yKapUOTHUECKON KIIETKE. 3aUIInTe
COOTBETCTBYIOIYIO IOCIIEA0BATEIBHOCTh LIUPDP.

1) TpaHCcKpUIUKUS;
2) co3gaHue MENTUAHBIX CBSI3EH;

3) coenunenune uPHK c pubocomoii;
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4) nponeccunr (co3peBanue) nPHK;

5) BBICBOOOKICHHE MOJIUIIENTUAHOMN IETH.

Ouenka |Iloxa3arenu oneHKH

5 3amaHne BBIMOJIHEHO B IIOJIHOM 00BEME.

4 [Ipu BhIMONIHEHNY 3a7jaHKs] TOMyLIEHa OJHA OIINOKA.
3 [Ipu BBIMIOIHEHUY 3aJaHKS] TOTYIICHBI ABE OIIHOKH.
3amanue Nels

VY4eHble peluIniin UCCIIE0BaTh, 3aIUINAET JIM JBYXKOMIIOHEHTHas BakMHA «CIyTHUK V»» OT
3apaxeHnust BupycoM SARS-CoV-2. UcnbiTyeMbIX pa3aenuiy ciydaiiHbIM 00pa3oM Ha JABE TPYIIIIbI,
NepBOIl BBOJMIIN BAaKIMHY, a BTOPOM — I1ane0o, Mpyu 3TOM CaMH HCIIBITyeMble HE 3HaJIU, B KAaKOH U3
rpynn oHU HaxonasaTcd. Jlanee yueHble peruCTpUPOBAJIU IaHHBIE O ClTydasx 3apakeHusl B o0eux rpymnmnax B
TEUYEeHUE HECKOJIBKUX MECSIeB, HAUMHAs C MOMEHTa (POPMUPOBAHUS UIMMYHHOTO OTBETa, M OOHAPYKUJIH,
YTO Cpeay BaKIIMHUPOBAHHBIX 0 3apazuBiiuxcs coctasisieT 0,027%, a cpeay HEBaKITMHUPOBAHHBIX -
1,1%. Kakoii napameTp 3aaBajcsi UCCIEA0BATEIAMH, a KAKOW MEHSJICS B 3aBUCUMOCTHU OT Hero? Yem
MOTYT OBITh IIPEICTaBIEHBI Pa3Hble BaKIIMHBI OT BUpYycoB? Kakue BuIpl UMMyHHTETA (OPMUPYIOTCS Y
BaKIIMHUPOBAHHBIX U y nepeboseBmux? Kakum 00pa3oM paboTaeT UMMYHHUTET IPOTUB BUPYCOB?

Ouenka |Iloka3arenu oneHKH

5 3aaHue BHIIOJIHEHO B ITOJTHOM OOBEME.

4 [Ipu BBIMIONIHEHUY 3aJaHK] TOMYyIIIEHa OJHA OIIHUOKA.
3 HpI/I BBIITOJIHCHUH 3a1aHUS JIOHYIHGHI)I JBEC OHII/I6KI/I.
3amanue Nel6

Haiigure Tpu ommOku B puBeAeHHOM TeKkcTe «IIpokapuoT u 3ykapuoTe». YKaxUTe HOMepa
MIPEUIOKEHUH, B KOTOPBIX C/IENaHbl OIIMOKH, UCTIpaBbTe UX. JlaliTe mpaBMIIbHYIO (DOPMYITUPOBKY.

(1)Knerounsle opraHu3Mbl JAEJAT HA MPOKAPUOT U 3yKapuoT. (2)[IpokaproThl — N0s/IepHbIE OPraHU3MBI.
(3)K mpokapuotam oTHOCATCSI OaKTepuu, BOJOpOCu, rpuosbl. (4)[IpokaproThl — OJTHOKJIETOUHbIE
OpPraHU3MBl, a 3yKapuOThl — MHOTOKJIETOUHbIE OpraHu3Mel. (5)IIpokapuoThl U 3yKapUOTHI MOTYT OBITh
Kak aBTOTpo(amu, Tak u rereporpodamu. (6)Bce aBTOTpodHBIE OpraHU3MbI HCTIONB3YIOT COTHEYHYIO
SHEPIHUIO /Ui CUHTE3a OPraHUYeCKUX BEUIeCTB U3 Heopranuueckux. (7)CuHe-3e1eHble — 3TO BOAHbIE
WIN peKe MOUYBEHHbIE MPOKAPUOTHBIE ABTOTPO(PHBIE OPraHU3MBI.

Ouenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B ITOJIHOM 00BEME.

4 [Ipu BBIMONIHEHUY 3a7]aHKs] TOMYyLIIEHa OJHA OIIHUOKa.
3 [Ipu BBIMIOIHEHUY 3aJaHUs] TOTYIICHBI ABE OIIHOKH.
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3amanue Nel7

Pacnonoxwure B IMPpaBHUJIbHOM IOPAAKE YPOBHH OpraHU3alv )XU3HU, HAYMHAA C HAMMCHBIIICTO. B otBeTe
3aIMMHIINTC COOTBCTCTBYIOIIYHO IMOCJICAOBATCIIbBHOCTD I_II/I(l)p

1) 6uonieHo3;
2) nonymsus;
3) Helpox;

4) MHOTOKJIETOYHBIN OPraHU3M;

5) 6uocdepa.

Orenka |Iloka3zatenu oneHKH

5 3aJjaHue BBIIOJIHEHO B ITOJTHOM O00BEME.

4 [Ipu BBIMIONIHEHUY 3aJaHKs] TOMYIIIEHa OJHA OIIHUOKA.
3 HpI/I BBIITOJIHCHUH 3a1aHUS )IOHYHIGHI)I JBEC OHII/I6KI/I.
3aganue Nel8

YcTaHoBUTE OCIEA0BATENBHOCTh COOBITUI, TPOUCXOASIIUX TPU META00IN3ME OCJIKOB B OpraHU3Me
4eJI0BEKA, HAUMHAas C MONaJaHysl ALY B JKEIyJ0K. B oTBeTe 3anmummre COOTBETCTBYIOILYIO
MOCJIeI0BATEILHOCTH ITUGP.

1) paciienyieHre HeHYKHBIX U UCTIOPUEHHBIX O0eIKoB U okucienue ux a0 CO,, NH; u H,O;

2) pacieruieHue NenTH10B Ha aMUHOKHUCIIOThI B IBEHAIATUIIEPCTHON KUIIKE;

3) paciieruieHrne 6eIKOB Ha KOPOTKUE MENTU/IBI B KEIYAKE;

4) mocTyruieHHne aMUHOKHUCIIOT B TKAHU U CUHTE3 COOCTBEHHBIX OEJIKOB;

5) BeiBenenue CO,, NH; u H,O u3 opranmusma;

6) BCAaCbIBAHNEC aMHWHOKHWCJIOT B KPOBb B TOHKOM KHMIICYHUKC

Onenka |Ilokaszarenu oneHKH

5 3ajaHye BBIIOJIHEHO B OJIHOM 00BEME.

4 [Ipu BhIMONIHEHUY 3a7]aHKs] TOMyLIEHa OJHA OIINOKa.
3 [Ipu BBIMIOIHEHUY 3aJaHUS] TOTYIICHBI ABE OIIHOKH.
3aganue Nel9
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Pacnonosxure B mpaBUJIBHOM MOPSIIKE TYHKTHI HHCTPYKIIMH 110 U3MEPEHHIO apTEpUaIbHOTO AaBieHUs. B
OTBETE 3alMIINTE COOTBETCTBYIOLIYIO MTOCIEI0BATEILHOCTD LUGD.

1) 3akpoiite knanad 0ajgoHa TOHOMETPA U HarHETalTe C MOMOIIbIO PE3UHOBOT0 OaJIJIOHA BO3JYX J10
MCYE3HOBEHHMSI IyJIbCca WM JI0 NoKa3aHus Ha nudepoaare Tonomerpa 140—150 mm pr. CT.

2) Huxe MaH)XeTKU B JTJOKTEBOM Cru0e yCTaHOBUTE (DOHEHTOCKOII.
3) B MOMeHT ncye3HOBEHUS MyJIbCca MAHOMETP YKa3bIBa€T MUHUMAJIbHOE (AMACTOIINYECKOE) JaBJICHHUE.
4) [1noTHO 00EpHUTE MaHKETKY TOHOMETPA BOKPYT OOHAKEHHOTO IJIe4a UCIBITYEMOTO U 3aKPEIUTE €e.

5) B MOMEHT TOSIBJICHHS ITyJIbCOBBIX YJIapPOB MTOKA3aTeIhb MAHOMETPA COOTBETCTBYET MAaKCUMAJILHOMY
(cucTONMMYECKOMY) AaBIICHUIO.

6) HpHOTKpOﬁTC BCHTUJIb, MCIJICHHO BBIHYCKaI\/'ITC BO3YyX U3 MAHXKCTHI. BaumarensHO CJIICAUTC 3a
IOKa3aHUAMH MaHOMETpAa U OJHOBPECMCHHO HpI/ICJIyHIPIBafITeCI) K 3ByKaM B q)OHeHHOCKOHe

Ouenka |Iloxa3arenu oneHKH

5 3amaHne BBIIOJIHEHO B IIOJIHOM 00BEME.

4 [Ipu BhIMONIHEHNY 3a7]aHKs] TOMYyLIEHa OJHA OIIHUOKa.
3 [Ipu BBIMIOIHEHUY 3aJaHUs] TOMYIICHBI ABE OIIHOKH.
3amanue Ne2(

I'myxoTa - ayTOCOMHBIN NMPHU3HAK; AATBTOHU3M — IPU3HAK, CLEIUICHHBIN C 1oJIoM. B Opake 310poBbIX
poauTeneit poauiics pedeHOK TITyXoi nanbToHUK. COCTaBbTe CXeMy pelieHus 3agaun. Onpenenure
TeHOTUIIBI POAMTENCH U peOeHKa, ero Mo, TeHOTHUIBI U ()EHOTUIIBI BO3MOYKHOTO TOTOMCTBA, BEPOSTHOCTD
POXIACHUA )IeTeI\/’I ¢ o0enmu anoManusIMi. Kakue 3aK0oHBI HACJICACTBCHHOCTHU IMPOABIAIOTCA B JaHHOM
ciryyae? OTBeT 000CHYITE.

Ouenka |Iloka3arenu oneHKH

5 3aaHue BHIIOJIHEHO B ITIOJTHOM OOBEME.

4 [Ipu BBIMONIHEHWY 3aJaHKs] TOMYIIIEHa OJHA OIIHUOKA.
3 HpI/I BBIITOJIHCHUH 3a1aHUS JIOHYIHGHI)I JBEC OHII/I6KI/I.
3aganue Ne21l

Kaxue usmenenus: OnotTuueckux pakTopoB MOTYT IPUBECTH K YBEIHMUEHUIO YUCIEHHOCTH MOMYJISIIUH
CIIM3HS, OOUTAIOIIETO B Jiecy?

OI_ICHKa ITokazarenu oLiIeHKH

5 3aaHue BHIIOJIHEHO B ITIOJTHOM OOBEME.

4 HpI/I BBITIOJIHCHUH 3a/laHU JOITYIIICHA OHa OIIMOKA.
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3 HpI/I BBITIOJIHCHHHU 3aJaHHA JOMTYIICHBI IBC OIIIMOKH.

3aganne Ne22

I'en, oTBeyaromuii 3a rpyNIibl KPOBU y YEIIOBEKA, UMEET TPU aJLIEIA: i, 1%, 1°. TlonosxuTenpHbIi pesyc-
(hakTop TOMUHUPYET HaJ OTPULIATEIIbHBIM.

JKeHIyHa ¢ nepBoil rpynnoy KpOBH U MOJIOKUTEIBHBIM PE3YCOM BBIILIA 3aMYK 3a MY»KYUHY CO BTOPOU
IPYIIION KPOBU U OTPULIATEIBHBIM PE3YCOM. Y HUX POJMIIACH JOYb C IIEPBOM IPYIIION U
MOJIOKUTEIBHBIM pe3ycoM. CocTaBbTe cxeMmy peleHus 3aaaun. Onpeennure TeHOTUITBI pOAUTENEH,
TeHOTHUITBI U (PEHOTHIIBI BCEX BO3ZMOXKHBIX JIeTel JaHHOM mapbl. KakoBa BEpOsTHOCTD pOKIeHHs peOeHKa
C BTOPOM I'pynnoi KPOBH U OTPUIIATENILHBIM pe3ycoM y 3T0i napbl? OTBET NOSCHUTE.

Onenka |Ilokasarenu oneHKH

5 3agaHye BBIIOJIHEHO B HOJIHOM 00BEME.

4 [Ipu BhIMONIHEHNY 3a7jaHKs] TOMyLIEHa OJHA OIINOKA.
3 [Ipu BBIMIOIHEHUY 3aJaHUS] TOTYIICHBI ABE OIIHOKH.
3aganne Ne23

IIpounTaiiTe TEKCT, 0TBETHTE HA BOIPOCHI M BBINOJHUTE 3aJaHUA K TEKCTY.
Bupycsi

B 1892 rony pycckuit yuensiit JI.11. iBaHoBcKuil onucan HeOObIYHbIE CBOMCTBA BO30YIUTENS 00JIE3HU
Tabaka - Tak Ha3bIBa€MOM TabauHOI MO3auKH. DTOT BO3OYAUTENh MPOXOAMI Yepe3 OaKTepruaIbHbIe
¢ubTphl. Takum 00pa3zoMm, 310pOBbIe pacTeHHs Tabaka MOKHO 3apa3uTh OECKIETOYHBIM (QHIBTPATOM
coka OosibHOTO pacteHus. Yepes Heckonbko jeT . Jlepdep u I1. dpour o6HapyxuIu, 4TO BO30OYAUTEND
A1rypa - 00JIe3HU, HEPEKO BCTPEUAIOIIEHCS Y IOMAITHET0 CKOTa, TAK)KE MPOXOIUT yepe3 OaKTepraabHble
¢unbTpatel. Hakonen, B 1917 roxy ®. /1. Oppesib oTkpbul 6akTeprodar - BUpyc, HOpakaroIui
6axrepun. Tak ObLIIM OTKPBITHI BUPYCHI PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB. DTH TPU COOBITUS
MOJIOXKUJTM Hayajio HOBOW HAayKe - BUPYCOJIOTUH, U3yYalolel HEKIETOUHbIE (POPMBI KU3HU.

Bupycsl urpatot 060b11y10 poJib B )KU3HU YenoBeka. OHU SBISIOTCS BO3OYAUTEISIMU psiJia OMACHBIX
3ab0sIeBaHUH - OCIBI, FeNaTUTAa, YHLIE(DAINTA, KPACHYXU U APYTUX. Bupychl 00UTaOT TOJIBKO B KIIETKAX,
3TO BHYTPUKJIETOUHBIE MTapa3uThl. B cBOOOAHO KUBYIIIEM, aKTUBHOM COCTOSIHUM OHU HE BCTPEYAIOTCS U
HE CIIOCOOHBI pa3MHOXAaThCsl BHE KJIETKU. B HacTosIee BpeMs BUPYChl PACCMaTPUBAIOTCS HE TOJIBKO KaK
BO30yuTeNH NH(EKIIMOHHBIX 3a00JI€BaHUM, HO U KaK NEPEHOCUUKHN I€HETHUECKON HHPOPMALIUN MEKITY
BuZaMu. Ecian y Bcex KJIIETOYHBIX OPraHU3MOB 00s13aTE€IbHO UMEIOTCS IBE HYKJIEMHOBbIE KUCIOTH - [IHK
n PHK, To BUpyCHI conepkat TOJIBKO OHY U3 HUX. Ha 3TOM OCHOBaHMM BCE BUPYCHI ACIIAT HA JBE
6onbue rpynmnsl JIHK-conepxamue 1 PHK-conepxkaiue. B otnuune oT KI€TOYHBIX OPraHU3MOB Y
BHUPYCOB OTCYTCTBYET COOCTBEHHAs CCTEMa, CUHTE3UpyIoLias 0eaku. Bupychbl BHOCAT B KJIETKY TOJIBKO
cBo0 reHerudeckyto nHpopmaruto. C marpuusl BupycHoit JJHK wnu PHK - cuntesupyercs
unpopmanronHas PHK, kotopast ciy>KuT 0CHOBOM CHHTE3a BUPYCHBIX O€JIKOB prOocoMaMu
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MH(ULIHUPOBAHHOMN KJIETKHU.

Monekyna JIHK BHpycOB WM MX TEHOM MOKET BCTPAaUBATHCS B TEHOM KJIETKH XO35IMHA U CYILIECTBOBATH
B TAaKOM BHUJI€ HEOMPEEICHHO 0Jroe Bpems. Takum 00pazom, mapa3uTu3M BUPYCOB HOCUT OCOOBIN
XapakTep - ITO MAPa3UTU3M Ha TEHETHYECKOM ypoBHE. [locemenre BUpycom JTF000M KIETKH HE TIPOXOIUAT
JUIs Hee OecclieIHO, TaXke €CIU B Pe3ysIbTaTe TAaKOTO «BU3UTA» KJIETKA MOTH0aeT, TO pa3phiB XPOMOCOM,
W3MEHEHUS B MOPAJIKE PACIIONOKEHUS TEHOB, a TAKKE U3MEHEHHS B CAMUX I'€HaX OCTAKOTCA B
«TreHETUYECKOMN MaMsaTH» KJIETOK.

JIBa OCHOBHBIX CBOICTBa BUPYCOB OOHApPY>KWJI UX NepBooTKpeiBaTensb .M. VIBaHOBCKUIL: OHU CTOJb
MaJibl, 4TO NMPOXOJAT Yepe3 Takue (GUIbTPhI, KOTOPBIE 3a/1€P)KUBAIOT OAKTEPUH; BUPYCHI, B OTINYUE OT
KJIETOK, HEBO3MOYKHO BBIPAILIMBaTh HA HCKYCCTBEHHBIX IUTATEIbHBIX CpeAax.

Bupycel npeactapisioT cob60il aBTOHOMHBIE T€HETUYECKHE CTPYKTYpPbI, HECIOCOOHBIE, OHAKO,
pa3BuBaThcs BHE KieTKU. [lonararoT, yTo Bupychl u 6akreprodaru - 000COOUBIINECS TEHETUUECKHE
3JIEMEHTHI KJIETOK, KOTOPbIE 3BOJIFOLIMOHUPOBAIM BMECTE C KIETOUHBIMU (POPMAMHU KU3HH.

BeinosiHuTe cieayromue 3aaHus:

1. Ucnionb3yst MHPOPMALIMIO TEKCTA, BBIMTUILUTE TAlbl U3YUECHUsI BUPYCOB B XPOHOJOTMUECKOM MOPSIKE.
2. N300pa3ute cxeMaTHUECKUEe MEXaHU3M JIeHCTBUS BUPYCa B KJIETKE XO35MHA.

3. Ucnonb3ys nHOpMAIUIO TEKCTa, IPUBEIUTE IPUMEPBI OCHOBHBIX CBOWCTB BUPYCOB.

4. BrickaxuTe cBoe MHEHUE K Te3ucy: «llapa3utusm BUPyCOB HOCUT OCOOBIN XapakTep - 3TO Mapa3uTU3M
Ha T€HETUYECKOM YPOBHE.»

Onenka |Ilokaszarenu ouneHKH

5 3ajaHye BBIIOJIHEHO B HOJIHOM 00BEME.

4 [Ipu BBIMONIHEHUY 3a7]aHKs] TOMYyLIIEHa OJHA OIIHUOKa.
3 [Ipu BBIMIOIHEHUY 3aaHUS] TOMYIICHBI ABE OIIHMOKH.
3aganue Ne24

IIpounTaiiTe TEKCT, BLINOJIHUTE 3aJaHHE.

I'enbl 1 XpoMoOCOMBI

KieTkn KUBBIX OPraHU3MOB COAEPKAT FEHETUYECKUI MaTepUall B BUJI€ THTAHTCKUX MOJIEKYJI, KOTOPbIE
Ha3bIBAOTCA HYKJICHMHOBBIMU KHCJIOTAMHU. C ux IIOMOIIBIO T'€HETHYECCKAs I/IH(i)OpMaHI/ISI nepeaacTcAa nus3
MOKOJICHHUs B TIOKosIeHHe. KpoMe Toro, oHM peryaupyroT OOJbIIMHCTBO KIETOUHBIX MPOLIECCOB, YIIPABIIAL

CHUHTE30M OEJIKOB.

CymectByeT aBa tuna HykienHoBbIX kucioT: JJHK u PHK. Onu cocTosiT U3 HyKII€OTHAOB, Y€pPEIOBAHHE
KOTOPBIX TO3BOJISIET KOJAUPOBATH HACIEACTBEHHYIO HH(POPMAIUIO O CAMBIX PA3IMYHBIX MPU3HAKAX
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opranu3moB pa3Hbix BuJoB. IHK «ymnakoBaHna» B xpomocoMbl. OHa HeceT HH(OPMALIHIO O CTPYKTYpe
Bcex 0enkoB, KoTopble pyHKIMOHUPYIOT B kieTke. PHK ynpasiser nporeccamu, KOTOpbIe IEPEBOASAT
renernyeckuit koa JIHK, npencrasnsitomuii co0oil onpeneaeHHy o Mocie0BaTeIbHOCTh HYKJI€OTHI0B, B
OemnKu.

I'en - 310 yuactrok monekynsl JJHK, kotopas kogupyet onuH onpeaeneHHbIi 6enok. HacnencTsennsie
M3MEHEHHUS I'€HOB, BhIpa)KarolMecs B 3aMEHE, BbINAICeHUU WM EPECTaHOBKE HYKJIEOTHI0B, HA3bIBAIOTCS
TeHHBIMU MyTallsIMU. B pe3ynbraTe MyTanuii MOryT BO3HUKHYTh KaK MOJIEe3HbIE, TAaK U BPEAHbIC
M3MEHEHHUs IPU3HAKOB OpraHu3Ma.

XPpOMOCOMEI - HUTEBUAHBIC CTPYKTYPhI, HAXOISAIINECS B SApax BeeX KIETOK. OHU COCTOAT U3 MOJICKYJIBI
JIHK u 6enka. Y kaxa0ro BHIa OPraHU3MOB CBOE OMpEAeNIEHHOE YICIIO U cBOsl hopma xpomocom. Habop
XPOMOCOM, XapaKTEePHBIN /711 KOHKPETHOTO BH/1a, HA3bIBAIOT KAPUOTHUIIOM.

HccnenoBanust KApHOTUIIOB PA3IIMYHBIX OPTAHU3MOB ITOKA3aJIM, YTO B X KIIETKAX MOXKET COAEPKATHCS
JIBOWHOW M OAMHAPHBIN HAOOPbI XpoMocoM. J[BOITHOI HaGOp XPOMOCOM COCTOUT BCETAA U3 MapHBIX
XpOMOCOM, OJIMHAKOBBIX 110 BeIMYUHE, POopMe U XapaKTepy HaciencTBeHHo nHdopmanuu. [lapusie
XPOMOCOMBI Ha3bIBalOT TOMOJIOTUYHBIMHU. Tak, BCE HEMOJIOBBIE KJIIETKH YEJIOBEKA COeprKaT 23 mapbl
XpOMOCOM, T.€. 46 XpOMOCOM TIPEICTAaBIICHHI B BUE 23 map.

B HekoTOpBIX KIE€TKaX MOXKET ObITh OIMHAPHBIN HabOp xpoMocoM. Hampumep, B MOJOBBIX KIETKaX
JKUBOTHBIX [TAPHBIE XPOMOCOMBI OTCYTCTBYIOT, TOMOJIOTHYHBIX XPOMOCOM HET, & €CTh HErOMOJIOTUYHBIE.

Kaxxnas xpoMocoMa COEp>KUT ThICAYU T'€HOB, B HEW XPAaHUTCS OINPEEICHHAs YaCTh HACIEACTBEHHON
nHpopmanuu. MyTanum, U3MEHSIOIINE CTPYKTYPY XPOMOCOMBI, HA3bIBAIOT XPOMOCOMHBIMH.
HenpaBuibHoe pacxoxaeHue XpoMOCOM IpU 00pa30BaHUM MOJIOBBIX KJIETOK MOXKET MPUBECTH K
CEpbE3HBIM HACJIEICTBEHHBIM 3a00sieBaHusAM. Tak, HapuMep, B pe3yJIbTaTe TAKOH T€HOMHOW MYyTallUH,
KaK IOSIBJIEHUE B KaXKI0H KJIeTKe uenoBeka 47 XpoMocoM BMecTo 46, Bo3HUKaeT 0os1e3Hb [ayHa.

JlomosaHuTE
I'en - 310 XpOMOCOMBI - 3TO Tl'omonornyneie
XPOMOCOMBI
I'ennple MyTannu Kapunorun
XPpOMOCOMHBIE MYTaIIHI
Ouenka |Iloka3arenu ouLeHKH
5 3amanre BHIMOIHEHO B MIOJTHOM O0BEME.
4 [Ipu BBIMONIHEHUY 3aaHKs] TOMYyIIIEHa OJHA OIIHUOKA.
3 [Ipu BBIMOIHEHNH 3aJaHUS TOYIIICHBI IBE OIIHOKH.
3ananune Ne25

HquHTaﬁTe TEKCT, BBINNOJIHUTE 3a/I1aHUE, OTBETHTEC HA BOIIPOCHI.
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3ap0>l<)1eﬂue IKO0JI0Irum.

Hcrtopus pa3Butus 3HAaHUHN YeJIOBEKA O cpejic OOMTaHUs U B3aUMOOTHOIICHUSX OPTraHU3MOB YXOIUT B
rIIyOOKYIO JPEeBHOCTH. UenoBeKy u3aaBHa ObLIO MPUCYIIE CTPEMIICHHE KaK MOXHO OOJIbIIIE y3HATH 00
o0pa3se KU3HU Pa3IMYHbIX OPraHu3MOB. Ellle B aHTHYHOCTH APEBHETPEUECKUE YICHBIC-(DUITOCO(BI
paccMaTpUBAIINA BIMSHUAE OTAEIBHBIX KOMIIOHEHTOB OKPY KAIOILIEH Cpe/Ibl HA )KU3Hb PACTCHUM U
KUBOTHBIX. OTHAKO JETAIBHOE U TIIyOOKOE M3yUYEHHE STUX 3aKOHOMEPHOCTEH Hauanoch Jumb B XIX-XX
BEKAX C MOSBJICHUEM HAyKH SKOJIOTHU.

Hauano n3ydeHus BIMAHUA OKPYXKAIOLIEH CPebl HA KU3Hb OPTaHU3MOB ITOJIOKUII HEMELIKUN
€CTEeCTBOUCIIBITaTENb-3HIUKIIONEeAUCT Anekcanap ['ym6onpar. B Hauane XIX Beka oH nepBsIM 00paTHil
BHMMAaHUE Ha CBA3b MEXKAY KIIMMAaTOM U XapaKTEPOM PaCTUTEIBHOCTH, OCHOBAJI 3KOJIOTHUYECKOE
HampaJieHHuE B OOTaHUKE, a TAK)KE C/IEJIa MOMNbITKY YCTaHOBIIEHUSI O0TaHUKO-reorpapuuecKux
obnacreil.

Cam TepMHH «3KOJIOoTus» ud 0003HaUEHHsI HAyKH BBeJ B 1866 rogy HeMenKuil yueHslid OpHCT I eKkkenb.
B knure «Bceobmiast Mmopdoorus 2 on nucan: «[lox sxonorueit Mpl MOHUMaeM U3yUYeHHE BCEH
COBOKYITHOCTH B3aMMOOTHOLIEHUH KUBOTHOT'O C OKPY’KaIOIEH €ro cpefoi, KaKk OpraHM4ecKoM, TaKk U
HEOPraHUYECKOH, U MPEXK/IE BCEr0- €ro Py KECTBEHHbBIX WM BPaXACOHBIX OTHOIIEHUN C TEMU
KUBOTHBIMH U PACTEHUSMHM, C KOTOPBIMHU OH IIPSIMO MJIM KOCBEHHO BCTYIIAET B KOHTAKT.»

BruInosnute 3aganne
1. CkoHCTpYyHpY# ONpENEeNIeHNE «IKOIOTUD.
2. Kakuie KOMIOHEHTBI OKPY’KaIOIIEeH Cpe/bl HAILLIN OTPaKEHUE B ONpeIeIeHUH 3TOU Hayku ['exkkenem?

UYTo MOKHO HCIIPABUTH, T0OABUTH, UCXOJIS N3 COBPEMEHHBIX MPEICTABICHUH O IapCTBAX KUBOU
IPUPOBI?

Orenka |Ilokasarenu oLeHKH

5 3agaHye BBIIOIHEHO B IIOJIHOM OOBEME.

4 [Ipu BBIMONIHEHWY 3aJaHKs] TOMYyIIIEHa OJHA OIIHUOKA.
3 HpI/I BBIITOJIHCHUH 3a1aHUS JIOHYIHGHI)I JBEC OHII/I6KI/I.
3amanue Ne26

[IpounTtaB TeKCTHI ¢ UHPOPMALIUEH, COCTABBTE OMUCAHUS PA3TUINI DYKAPUOT OT MPOKAPHUOT.
Tekcr 1.

[IpokapuoTnuecknue opraHu3Msbl - 3T0 MUKPOCKOIUYECKHE, B [TOIAaBIISAIONIEM OOIBIINHCTBE
OJTHOKJICTOYHbIE U KOJIOHUAJIbHBIE CyIIeCTBa. J{JIsl MPOKApHOT XapaKTepHO U 00pa30BaHUs
MHOTOKJIETOYHBIX CTPYKTYp. OHU 4acTO NPUKPEIUISIFOTCS K TOBEPXHOCTSAM U POPMHUPYIOT OMOIUICHKH,
KOTOpBIE €llle HAa3bIBAIOT MUKPOOHBIMH IJICHKAMU. DTH IUIEHKU MOTYT UMETh OT HECKOJIBKUX
MHKPOMETPOB J0 MTOJIOBUHBI MAJUIMMETPA B TOJIIIHMHY U 4aCTO COAEPKAT MHOTO IPOKAPHOTUYECKHUX
BU0B. Ellle o1HUM npuMepoM npocTeiield MHOIOKJIETOUHOM OpraHn3aluy sSBisieTcst 00pa3oBaHue
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MUKCOOAKTEPHH MPU HEJOCTATKE MUIIH TUIOAOBBIX Tel, coaepxkaniux okosio 100 Teic. bakrepuanbHbIX
kietok. Kietku npokapuoT uMeroT GpyHaaMeHTaIbHbIe OTIUYUS OT SYKaPHOTUYECKUX KIETOK. Y
MIPOKAPHOT SAJICPHBIN anmapar He OTTPAaHUYCH SIACPHON 000JI0YKON OT IUTOIIA3MbI. MX KJIETKH JIMIIICHBI
OOJIBIIMHCTBA MEMOPAHHBIX OPTaHEe I, IPUCYIIUX 3YKAPUOTHI (XJIOPOIUIaCTOB, MUTOXOHApHUH, DIIC,
amnmapata [ oybKy, TH30COM, MUKPOTHUIIEID). | 'eHeTnueckast nHGOpMaIHs MPOKAPUOT COXPAHSIETCS B
BU/JIE KoJblieoOpa3Hoit monekynsl JJHK B HeOObIIOM yyacTKe MUTOIUIa3MbI - HykiIeouaom. JJHK
MIPOKApPHOT, KOTOPasi MOTydnsia Ha3BaHue "0aKTepuabHONH XpOMOCOMBI'", OOBIYHO HE CBsI3aHa C OeITKaMHu-
TUCTOHAMU U PETYIISIIHS paOOThI TEHOB OCYIIECTBIICTCS Yepe3 METAO0OIHTHI.

Texkcrt 2.

Bo Bcex 9ykapHMOTHYECKHUX KIETKaX BBIIACISAIOT LUTOILIA3MY, OTTPAHUYEHHYI0 OT BHELIHEW CpEIb
MeMOpaHoil . B nuTomnnasMe ecTh OTrpaHUYEHHBIE OT HEe YK€ CBOMMHU MEMOpaHaMHU sIIpO U Pa3IUYHbIE
OpraHouzpl KJIETKU. B sape HaxoauTes AApBILIKO, XpPOMATHH, SIACPHBIN COK. B niutormiasme
MPUCYTCTBYIOT MHOTOYHCIIEHHBIE PUOOCOMBI (00Jiee KPYIIHbIE, YEM Y IPOKAPHOT), pa3inyuHbIe
BKJIFOUEHUS.

JU1g 5yKapHOTHYECKHUX KJIETOK XapaKTepHa BbICOKAasl yHOPSA0YEHHOCTh BHYTPEHHETO COAEPKUMOTO.
Taxum 00pa3oM B KJI€TKe JOCTUraeTcs pas3zieleHne ONOXUMHUYECKUX IpoLieccoB. MOIEKyIISIpHBINA cOCTaB
MeMOpaH, Ha0Op BEIECTB U MOHOB Ha UX MOBEPXHOCTH OTJIMYAETCS, YTO OOYCIOBIMBAET MX
(YHKIIMOHATIBHYIO CTIEHUAIN3aIHIO.

B nuronnasme npucyTCTBYIOT O€lIKU-(EPMEHTHI IITMKOIN3a, 00MEHa caxapoB, a30THUCTHIX OCHOBAHUH,
aMHHOKUCIIOT U JIMNU0B. VI3 onpeseneHHbIX 0elIKoB MPOUCXOIUT cOOpka MUKpoTpyOouek. [luTomnasma
BBINIOJIHSET OOBEIUHSIONIYIO U KapKACHYIO (DYHKIIUU.

OpraHesnbl MOCTOSTHHBI U BBITIOTHSIOT )KU3HEHHO BakHbIE (yHKIHH. Cped HUX €CTh OpraHeIUTbI
obmiero 3HaueHus (mutoxouapuu, II1C, komruekc ['onbmxu, pudOCOMBI, MOIMCOMBI, JTU30COMBI,
MUKPO(PHOPHUILIBI 1 MUKPOTPYOOUKH, LICHTPHUOJIA KJIIETOYHOTO IIEHTPA, XJIOPOIUIACTHI U IPYTHE
IJIACTU/IBI) U CTICIMATIbHBIC Y CIICUATH3UPOBABIIUXCS KIIETOK (MUKPOBOPCHUHKH, PECHUYKH,
CHHAITUYECKHE MTYy3BIPHKH U JP.).

Onenka |Ilokaszarenu oneHKH

5 3agaHye BBIIOJIHEHO B HOJIHOM 00BEME.

4 HpI/I BBIITIOJIHCHUHU Sa)IaHI/Iﬂ, I[OHYHIGHBI IBC HCTOYHOCTH.
3 [Ipu BBIIONIHEHUY 3aaHMsI, JOMYIIEHBI TPU HETOYHOCTH.
3aganue Ne27

W3 nByx TecToB, chopMupyiiTe COOCTBEHHBII MMCHMEHHBIM OTBET HA OCHOBE OMOJIOTHYECKOM
nH(pOpPMALINH.

Texcem 1.

JIHK (0e30KkcupuboHyK1euno6as KUcioma) — c60e00pA3Hbll Yepmedtc HCU3HU, CIOHCHBIU KOO, 8 KOMOPOM
3aKI0YeHbl OAHHbIE O HACAe0CMEEHHOU UHDOpMaAyUL. Dma CLONCHASL MAKPOMOAEKYId CHOCOOHA
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XpaHums u nepeodasams HACIe0CMBEHHYI0 2eHeMUYECKYI0 UHpopmayuio u3 noxonenus 6 nokoneuue. JJHK
onpeodensiem makxue c8olUcCmaa 100020 HCUB020 OPSAHUIMA KAK HACIeOCIMBEHHOCHb U USMEHUUBOCTD.
3axooupoeannas 6 Heli ungopmayus 3a0aem 6Cro NPOSPAMMY PA3BUMUSL TH0O020 HCUBO20 OPSAHUIMA.
I'enemuuecku 3an02icennbvle haxmopwvl nPedonpedensom echb X00 HCU3HU KAK 4en08eKd, max u o60o2o
op. opaanusxma. Mckyccmeennoe unu ecmecmeenHoe 030eticmeaue Heunell cpedbl CnocoOHbL UL 8
He3HAYUMenbHOU CIMenenuy NoGIUsIMs Ha 00WYI0 BbIPANCEHHOCb OMOEIbHBIX 2eHeMUYeCKUX NPUSHAKOS
WU CKA3ambCsl HA pa3eumuu 3anpocpammupo8anHHbIX NPOYeccos.

Teker 2.
Je3oxcupubonykinennonas kucinota (JJHK) — monmumep, cocTouT U3 HyKJI€OTHIOB.

Hyxneornn JIHK cocrout u3 azorucroro ocnoBanus (B JIHK 4 tuna: aneHuH, TAMUH, IUTO3WH, TYaHUH )
MOHOcCaxapa J1e30KCupu003bl, PoCHOPHOI KUCTOTHI.

HyxieoTuipl COeAMHAIOTCS MEXKAY COO0M MPOYHOM KOBAJICHTHOM CBA3BIO Yepe3 caxap OJIHOTO
HyKJIeoTuaa U GochopHyI0 KUCIO0TY Apyroro. Ilogydaercs nonuHyKI€oTUHAS UEb.

JIBe NOJIMHYKJIEOTHIHBIE LIENIU COSUHSIOTCS APYT C IPYTroM cIaObIMU BOJOPOJHBIMH CBSI3IMU MEXIY
A30TUCTBIMU OCHOBAHMAMMU I10 IIPABUIIy KOMIIJIEMEHTAPHOCTH: HAIIPOTUB aJCHUHA BCEra CTOUT TUMUH,
HaIMpOTUB UTO3MHA — T'yaHUH (OHU MOAXOJAT APYT APYTY MO GOpMe U YUCITY BOJAOPOIHBIX CBSI3EH —
Mexay A u T nBe csizu, mexay Ll u I — 3). [Tonyuaetcs noiinas uens J{HK, ona ckpyunBaetcs B
JIBOWHYIO CIIAPAJb.

Ouenka |Iloxa3arenu oneHKH
5 3amaHne BBIIOJIHEHO B IIOJIHOM 00BEME.
4 HpI/I BBIITOJIHCHUHN 3a1aHUS HC UCIIOJIb30BAHbI ABa 6I/IOJ'IOFI/I‘I€CKI/IX TepMI/IHa N3 TCKCTOB.
3 [Ipu BBIMONHEHUY 3aJaHHSI HE UCTIONB30BaHbI TPH OMOIOTUYECKUX TEPMHUHA U3 TEKCTOB.
3amanue Ne28
benxu

IIpounraiite Tect, cocTaBbTe KiIacTep «PyHKIUH 0CJIKOBY.

OparMu U3 HanboJee BaXKHBIX OPraHUYEeCKHX KOMIIOHEHTOB JKUBOTO SIBISIOTCS Oenku. benku -
MMOJIMMEPBI , UX MOHOMEpPAMHU CITY>KaT aMUHOKHUCIIOTEI. KomnyecTBO aMUHOKHCIIOT B MOJICKYJIaX pa3HbIX
OeNKOB MOKET Koyie0aThCs OT 3-5 10 HECKOIBKUX ThICS4Y. B Oenkax moctossHHO BeTpeuatores 20 BUIOB
aMUHOKHCIIOT. OHU OTJIMYAIOTCS 110 CBOEMY CTPOCHHIO, HO HMEIOT OOIINE TPYIIITEI, TOCPEICTBOM
KOTOPBIX COCTUHSIOTCS B JJIMHHBIC 11enu [locnen0BaTenbHOCTh M YUCIIO aMUHOKHCIIOT JUISl KasKIOTO
Oeska CTporo MHAMBHAYaIbHBL [loaTOMY pazHooOpasue 0eaKkoB Oe3rpaHUIHO.

benku nMeroT cinoxkHOE CTPOEHUE U HECKOJIBKO CTPYKTYPHBIX YPOBHEH, KOTOPbIE OMPEAETSIOT UX
CBOWCTBA U BbINONHsAEMbIe GYHKIHUU. OCOOEHHOCTH CTPYKTYpPHhI, POPMBI, CBOMCTB U QYHKLUI OEIKOBOI
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MOJICKYJIBI 3aBUCST, B IEPBYIO OYEPEh, OT MOCJIEI0BATEILHOCTH AMUHOKHUCIIOT B MOJIUTIEITHIHON IIETIH.
B kaxxmom Genke 3Ty Mmocie10BaTeIbHOCTh OMPEIesieT HaclaeICTBeHHAs IporpaMMa OpraHu3ma.
[ToaTomy Genku Ka)10ro OpraHu3Ma pasandarorcs Ipyr OT Ipyra.

benku, B oTuuMe OT Apyrux OpraHMYeCcKUX BEILECTB, JIETKO pa3zpymatorcs. OHU cBOpaunBaIOTCs MPU
JEHUCTBUU CUIIBHBIX KUCIIOT, I1EJI0YEH, COIEH TSKEIIBIX METAJIJIOB, HAIIPUMED CBUHIIA U PTYTH, BBICOKHUX
TEMIEPATYP U PATUOAKTUBHOTO U3JTyUYEHHUs. DTOT MPOLIECC Ha3bIBACTCS JE€HATYypallei.

Cpenu opraHMYEeCKHX BEIIECTB OCIIKM 3aHNMAIOT IIEPBOE MECTO 110 Pa3HOOOPA3UIO BHIMOIHAEMBIX
¢ynkuuid. Camas BaxxHas U3 HUX - pepmenTaTuBHas1. epMeHTHI (OT J1aT. HEpPMEHTYM - 3aKBacKa) - 3TO
OMOJIOTHYECKHE KaTalIN3aTOPHl, T.€. YCKOPUTEIH XUMHUYECKUX peakinii B )kuBoM. Creayromas BaKHas
(GyHKIMSA OETTKOB - CTPOUTEINIbHAS.

benku BEIMOTHSIOT ¥ SHEPTETUYECKYIO (DYHKIIHIO, XOTS OHA Y HUX HE CTOJIb Ba)KHasl, KaK y YIJIEBOJOB U
munuoB. [Ipu okucnenuu 1 r 6enka Beiaensercs 17,6 k[ sHepruu.

JIBurarenbHasi QyHKIMSI CBsI3aHA C COKPATUTEIbHBIMU O€JIKaMH, KOTOPBIE BXOJIAT B COCTAB MBIILIEYHBIX
BOJIOKOH, PECHHYEK, KI'YTHKOB, a 3HAUUT - 00€CTIeUNBAIOT ABM)KEHHE OPraHU3Ma U KJIETOK.
TpancriopTHBIE O€JIKM CBSI3BIBAIOT U IEPEHOCAT BEIIECTBA B OJIHOM KJIETKE U BO BCEM OpPTraHU3ME.
Hanpumep, reMor;iobuH 3puTpOLUTOB TPAHCIOPTUPYET KUCIOPO U YIIIEKHUCIIBIN ras3.

benku BHIMOTHAIOT U 3aIIUTHYIO QyHKIMIO. OHM 00pa3yloT aHTUTENA, 3AIIUIIAIONINE OPTaHU3M OT
00J1€3HETBOPHBIX OAKTEpUI U BUPYCOB. PerynsiTopHbie OENIKH - 3TO TOPMOHBI, PETYJIUPYIOLIUE OOMEH
BELIECTB B OPraHu3Me.

Onenka [Iloka3aTenu oLeHKH

5 3a/1aHuE BBINOJIHEHO B MOJIHOM 00OBEME.

4 [Ipu cocTaBneHuu Ki1acTepa JIOMyIIEHbI ABE OMNOKH.
3 [Ipu cocTaBnenuu kiacTepa AOMYIIEHbI TPH OMIMOKH.
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