KOHTpO.TII)HO-OIIeHO‘IHI)le cpeacrea AJisl MPOBEICHUA TEKYLIETO

KOHTPOJISt
no bO/1.06 buoJjorus

(1 kype, 1 cemectp 2024-2025 yuy. r.)

Texkywmmuii konTpoab Nel (45 MunyT)

®opma kouTpoJsi: KourponbHas padota (CpaBHEHHE C aHAJIOTOM)

OnucarejibHAs YACTh: MTUCHMEHHAs paboTa

3apnanune Nel (10 munyT)

Bapuanr 1.

Paccmorpute Tabnuiy «buonorus kak Hayka» M 3ar0JIHUTE MYCTYI0 SYEHKY, BIMCAB COOTBETCTBYIOIINI

TEPMUH.

Pa3ngen omosorun

I[Ipumep

[Mumesnie uenu

[IpoBeieHNE HEPBHOTO UMITYJIbCA

3amuTa OpraHu3Ma OT Yy>KEpPOJHBIX TEJ

PacTeHus ONMCHIBAIOTCS U CPABHUBAIOT C IPYTUMHU

pacCTEHUSIMH.

Bapuanr 2.

PaccmoTtpute Tabnuiy «Bkiaa yueHOro B pa3BUTHE JaHHOW HAYKH» U 3aMOJIHUTE MYCTYIO SUEHKY,

BIIKMCaB COOTBeTCTBYIOH_II/Iﬁ TCPMUH.

Pa3nes omosoruu

IIpumep

H.U. BaBunos opranuzoBan 180 skcneautiuii
[EJIbI0 U3YyUEHUSI MHOT000pa3us KyJIbTYPHBIX
[pacTeHUM.

K. JIunneli - buHapHas HOMEHKIIaTypa.

MeunukoB . 1. — @aronurapHas reopust
MMMYHUTETA.

Kox P. — OtkpeiTue TyOepKyIe3HON NaTOUKH.

Bapuanr 3.

[Iponecc hoTocuHTE3a pacTeHNUI OMMMCHIBACTCS XUMHUYECKON peaKineit:




CO, + H,0 + cBer — yraesox + O,

[lepen yuenbiMH BcTaja 3aa4ya BbISICHUTD, IPOAYKTOM KaKOI'O COETMHEHUS SIBIISIETCS KUCIOPO/ B 3TOM
nporecce. [[ns cpaBHEHUS yUeHble U3yUnIn Ipolecc GOTOCUHTE3a IMyPITypHBIX cepobakTepuii. Jta
OaxTepus Ui (OTOCHHTE3a UCIIOIB3YET CEPOBOJOPO/I U B KaUECTBE MOOOYHOIO MPOIYKTA BbIAEISAET
aTOMapHyIo cepy. YpaBHeHUE (POTOCHHTE3A Ul ATUX OAKTEpUil BBITTIAUT CIEAYIOUIMM 00pa3oM:

CO, + H,S + cBer — yrneBog + 2S
Kakoii BEIBO MOKHO clieiaTh U3 3Toro uccneaoBanusi? [loueMy it penieHust Hay4HOU 3a/1a4u y4eHbIe

cpaBHMBaJIM (POTOCUHTE3 pacTeHUH ¢ POTOCUHTE30M MypHypHBIX OakTepuii? Kakue BemiecTna eme
00pa3yoTcs B 9TOM Iporecce GorocuHTes3a?

Orenka |Iloka3zatenu oneHKH

5 3amaHne BBIIOJIHEHO B IIOJJHOM O0OBEME.

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

3apanne Ne2 (10 MmuHyT)
Jlaiite onpenenenns OMOJOTUYECKUM MOHSATHAM (Ha BEIOOP OT YEThIPEX O BOCHMU MOHSATHH):

Anabuo3, buonorus, Bupyconorusi, Auaromusi, ®usnonorus, UmmyHonorus, boranuka, 3oomorus,
HacnencTennas usmeH4YnBOCTh, MoudukanmonHas HU3MEHIHBOCTh, | eHeTnka, Cenexiusi,
Mopdonorus, Cucremaruka, [ 'ucronorus, Jkomnorus, ['en, Kinerka, Kommnec ['onpmxu, Opranenna,
DHpomnazMaruyeckas cetb, Mutoxonapuu, JIHK, PHK, Bupycsl, Oxomorust, DBomrorus, Bun,
Coo6miectBo, [lonynsuus, buonenos, buocthepa, Kupoit opranusm, Anantauus, ATO, HAJLD,
bakrepuu, benku, ['mbpun, MonorubpuaHoe ckpemuBanue, Jurnopunnoe ckpenuBanue, Pogurenn, X-
VY xpomocomsl, HacnegoBanue crierieHHoe ¢ moyioM, JIOMMHaHTHBIN MTPU3HAK, PeneccuBHbIN MPU3HAK,
EcrectBennsiii 0t60p, ckyccTBenHbIi 0T00p, UHOpHanaT, MuTo3, Meiio3, Myrtarenes, OHTOTeHE3,
®unorunes, Cum6uo3, Tpuruier, Xumnudectso, [lapasutuzm, XpoMmoriactel, XpoMocoMa,
Cnepmarozounn, Sinexnerka.

Ouenka |[loka3zarenu oueHku

5 CdopmynupoBaTh BOCEMb OMOTOTUYECKUX MOHITHIA.
4 CdopmynupoBath mecTbh OMOIOTHUESCKUX MTOHATHM.
3 ChopmynupoBaTh 4eThl OMOTOTUIECKUX MTOHSITHSL.

3ananue Ne3 (5 MUHYT)

Bapuanr 1.

Kakyto nynegyro zunomesy cMor copMyIupoBaTh HCCIE10BATENb IEPE]] IOCTAHOBKON IKCIIEpUMEHTa?
Kakoit mapametp ObL1T 3a/1aH SKCIIEPUMEHTATOPOM (He3aBHCHMAs IIEPEMEHHAs ), KaKOM MmapaMeTp MEHsUICS
B 3aBUCHMOCTH OT 33JJaHHOTO (3aBUCHMas IepeMeHHast)? 3a cUeT KaKuX 30H KOPHS MIPOUCXOIUT

yBeJIHUYEHHUE ero pazMepoB? KileTkn kakol TKaHU KOPHsS B 3TOM y4acTBYIOT?
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Hynesas zunome3sa - npuHAMAEMOE 110 YMOJTIAHHIO MPEATIONO0KEHHIE, YTO HE CYIIECTBYET CBSI3H MEXKITY
JBYMsI HAOIIOAa€MBIMU COOBITUSAMU, (PEHOMEHAMHU.

DKCIEepUMEHTATOP PELIMII YCTAHOBUTH BIMSHUE TEMIIEPATyphl HA CKOPOCTh pocTa KOpHs pacTeHus. OH
otoOpait 24 nmpopocHnmx ceMeHH (Pacoiii ¢ KOPHEM U pa3aesiiil Ha HECKOIBKO TPYMI. Y KaXKI0ro CEMEHH
(aconm HKCIepUMEHTATOP 3aMEPIT AJTUHY KOPHS U 3alucall — HauMEHbIIET0 U HauOOJIbIIEro B IpyIe.
Kaxnyro rpymnmy oH 00epHyI 1 BIaXHON MapJiieil 1 MOMECTUII B MecTa ¢ pa3HoU Temnepatypoil: 8—10,
14-16, 22—24 °C. Yepe3 TpH JHs SKCIIEPUMEHTATOP U3MEPUII KOPHHU BCEX CEMSH (acoiM U pe3yJIbTaThl
MpeicTaBuiI B TaONIHULIE.

I'pynnbi cemsiH pacosiu Temneparypa B kamepe, CpenHee yBeJiu4eHue pa3mepa
B °C KOPHS 32 TPHU AHS, B CM

1 rpynna 8—-10 0,6

2 rpymnmna 14-16 1,9

3 rpynna 22-24 3,2

Bapuanrt 2.

YcTaHOBHUTE IPABUIBHYIO TIOCIIEI0BATENBHOCTh MPOIIECCOB (POTOCUHTESA.
1) IIpeoOpa3oBanue conHeuHOM 3Hepruu B sHepruto AT;

2) Bo30Oysk1eHre CBETOM AJICKTPOHOB XJIOPODUILIA;

3) ®@ukcanus yrieKucioro rasa;

4) O0pazoBaHHe Kpaxmana;

5) Ucnionb3oBanue sueprunt AT® st cuHTE3a IIIFOKO36L.

Bapuanr 3.

VYcranosute MMPAaBUJIbHYIO MMOCJICA0BATCIIbHOCTD cTagui mponecca 3M6pI/IOFeHC3a YyeJIoBEKa. 3aIlnIINTe
COOTBCTCTBYIOIIYIO ITOCJICAOBATCIIBHOCTD I_II/I(bp

1) ractpymna;
2) Helipya;

3) 3urora;
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4) opraHoreHes;

5) mopymna;

6) 6nactyna.

Onenka |Iloka3zarenu oneHKH

5 3agaHue BBINOJIHEHO B IOJIHOM 00BbEME.

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

3ananue Ne4 (10 MmunyT)
Bapuanr 1.

YcTaHoBUTE NOCIEA0BATENBHOCTh COOBITUI IPU CUHTE3€E OENIKa B 9yKapUOTHUECKON KJIETKE. 3auIIuTe
COOTBETCTBYIOILYIO [TOCIEA0BATEILHOCT LUDD.

1) TpaHCKpHUIIIUS;

2) co37aHue MENTUAHBIX CBSI3EH;

3) coenunenne nPHK ¢ pubocomoii;
4) mpoueccunr (co3peBanue) nPHK;

5) BBICBOOOKICHHE MOJIUTICTITUAHOMN IICTIH.

Bapuanrt 2.

VY4eHble peluIniii UCCIIE0BaTh, 3aIUINAET JIM JBYXKOMIIOHEHTHas BakMHA «CIyTHUK V»» OT
3apaxeHnust BupycoM SARS-CoV-2. UcnbiTyeMbIX pa3aenuiy ciydaiiHbIM 00pa3oM Ha ABE TPYIIIIbI,
NepBOIl BBOJMIIN BaKIMHY, a BTOPOM — I1ane0o, Mpyu 3TOM CaMH HCIIBITyeMble HE 3HAJIU, B KaKOH U3
rpynn oHU HaxonasaTcd. Jlanee yueHble peruCTpUPOBAJIU IaHHBIE O ClTydasx 3apakeHusl B 00eux rpymnmnax B
TEUEeHUE HECKOJIBKUX MECSIeB, HAUMHAs C MOMEHTa (POPMUPOBAHUS UIMMYHHOTO OTBETa, M OOHAPYKUJIH,
YTO Cpeay BaKIIMHUPOBAHHBIX 0 3apasuBiiuxcs coctasisieT 0,027%, a cpeay HEBaKITMHUPOBAHHBIX -
1,1%. Kakoii napameTp 3aaBajcsi UCCIEA0BATEIAMH, a KAKOW MEHSJICS B 3aBUCUMOCTH OT Hero? Yem
MOTYT OBITh IIPEACTaBIEHBI Pa3Hble BaKIIMHBI OT BUpycoB? Kakue BuIbpl UMMyHHTETA (OPMUPYIOTCS Y
BaKLIMHUPOBAHHBIX U y nepebonenmux? Kakum o0pa3oM paboTaeT UMMYHHUTET IPOTUB BUPYCOB?

Bapuanr 3.
HaiinuTe Tpu ommOku B puBEeIeHHOM TeKcTe «IIpokapuoT u 3ykapHoTh». YKaXUTe HOMepa
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MIPEI0KEHUH, B KOTOPBIX CAeNaHbl OIUOKU, UcpaBbTe uX. Jlaiite mpaBmiibHYI0 (OPMYIUPOBKY.

(1)KneTtouHsle opraHu3Mbl AENAT Ha MPOKAPUOT U 3yKapHoT. (2)[IpokapuoTel — A0sAAEpHbIE OPraHU3MBI.
(3)K npokapuoram OTHOCSTCS GaKkTepuH, BOAOPOCIH, rpuobl. (4)[IpokaproThl — OHOKIIETOYHBIE
OpPraHU3MBl, @ 3YKapHUOThl — MHOTOKJIETOYHBIE OpraHu3Mbl. (5)IIpokaproThl U 3yKapuOThl MOTYT OBITH
Kak aBToTpo(hamMu, Tak U rereporpodamu. (6)Bce aBToTpodHbIE OpraHU3MbI HCIIOIB3YIOT COTHEUHYIO
SHEPTHIO AJI CUHTE3a OPraHUYECKUX BEIECTB U3 Heopranuyeckux. (7)CuHe-3eneHble — 3TO BOJIHBIE
WIN PeXe MOYBEHHbIE MPOKAPUOTHBIE aBTOTPO(HBIE OPraHU3MBbI.

Ornenka |Iloka3zatenu oneHKH

5 3agaHye BBIIIOIHEHO B IIOJIHOM OOBEME.

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

3apanune NeS (10 MmuHyT)

Bapuanr 1.

[IpounTaB TeKCcThI ¢ HHPOPMAIIHEH, COCTaBbTE OMUCAHUS PA3THUUN DYKAPUOT OT MPOKAPHUOT.
Texker 1.

[IpokaproTHyeCKre OpraHU3MBbI - ’TO MUKPOCKOITMUECKHUE, B MOJIABIISIONIEM OOJIBIINHCTBE
OJITHOKJIETOYHbIE 1 KOJIOHUAJIbHBIE CYIIEeCTBA. [{J1s1 MpoKapHOT XapakTEepHO U 00pa30BaHus
MHOTOKJIETOYHBIX CTPYKTYpP. OHM 4acTO MPUKPEIUIAIOTCS K TOBEPXHOCTAM U (POPMUPYIOT OMOIIIICHKH,
KOTOpBIE €lle Ha3bIBAIOT MUKPOOHBIMU IJIEHKAMU. JTHU TUIEHKH MOTYT UMETh OT HECKOJIbKUX
MHUKPOMETPOB J10 MOJIOBUHBI MWJIMMETPA B TOJIIIMHY U YaCTO COJAEPKAT MHOT'O TPOKAPUOTHUECKUX
BuJ0B. Elle ogHuM npumepom npocTeiiiieil MHOMOKJIETOUHOM OpraHu3aluu sSBJseTcsl 00pa3oBaHue
MUKCOOAKTEpUH MPHU HEJOCTATKe MUK TUIOIOBBIX Tel, coepxkaniux okono 100 Teic. bakrepuanbHbIX
kieTok. Kietku npokapruoT uMeroT GpyHaaMeHTaIbHbIe OTIUYUS OT 3YKapHOTUUYECKUX KIETOK. Y
MIPOKAPUOT AJACPHBIN anmapar He OTTPaHUYEH AAEPHON 000IOUKON OT IIUTOIUIA3MBbL. UX KIJIETKH JHIIEHbBI
00JIBIIMHCTBA MEMOPAHHBIX OPTaHEeslI, IPUCYIIHUX 3YKapUOTHI (XJIOPOIUIacToB, MUTOXOHApUH, DIIC,
anmapara ['oJbpKu, TH30CO0M, MUKPOTHIIELb). [ 'eHeTnueckast uHpopMaryst poKapuoT COXPAHIETCS B
BHJIe KOJiblieoOpa3Hoit mosnekysbl JJHK B HEOombIIOM yUyacTke nuToruiazmMel - Hykieouaom. JJHK
MIPOKAPUOT, KOTOPask MOTy4Hiia Ha3BaHUeE "OaKTepualbHOU XpOMOCOMBI", 0OBIYHO HE CBsA3aHA C OeJIKaMU-
TUCTOHAMH U PETYJISILMS paOOThl FEHOB OCYLIECTBIISIETCS Yepe3 META0OIUTHI.

Texkcrt 2.

Bo Bcex 9YKAPUOTHYCCKHUX KJICTKAX BBIACIAIOT HUTOINIa3My, OTTPAHUYCHHYIO OT BHCIITHCH Cpeanl
MeM6paH0fI .B OUTOIIIa3ME €CTh OTIPAaHUYCHHBIC OT HEC YIKE CBOUMU MeM6paHaMI/I AAPO U pa3JIMIHBIC
OpraHonabl KJICTKH. B AAPC HAXOAUTCA AAPBIIIKO, XpOMATHH, ﬂIlepHI)II\/II cok. B OUTOIIIIa3ME
NPUCYTCTBYIOT MHOT'OYHCJICHHBIC pI/I6OCOMLI (60]’[66 KPYIHBIC, YEM Y HpOKapI/IOT), pa3JINYHBIC
BKJIFOUCHU.

HHSI 9YKaPUOTHYCCKHUX KJICTOK XapaKTCpHA BBICOKAA YIHOPAAOUCHHOCTb BHYTPECHHET'O COACPIKUMOT'O.
Takum o6pa30M B KJICTKC JOCTUTACTCA Pa3aCICHUC OMOXMMUYCCKUX IponecCoB. MOHeKyJ'IﬂpHBII‘/’I COCTaB
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MeMOpaH, Habop BEIIECTB U MIOHOB HA UX MOBEPXHOCTH OTJIMYAETCS, YTO OOYCIOBIUBAET UX
(YHKIMOHATIBHYIO CHELUATHU3ALIUIO.

B nuronnasme npucyTCTBYIOT OelIKu-(EePMEHTHI IITHKOIN3a, 00MEHa caxapoB, a30THUCTHIX OCHOBAHUM,
AMUHOKHCIIOT ¥ TUMUI0B. 13 onpeneneHHbIx 0eIKoB MPOUCXOAUT cOOpKa MUKpOTpyOouek. [luTomnasma
BBITIONTHSET OOBEIUHSIONIYIO H KApPKACHYIO (DYHKIUH.

OpraHemisl MOCTOSHHBI U BBITIOTHSIOT )KU3HEHHO BaxkHbIe QYyHKIUU. Cpeu HUX €CTh OPraHeUIbI
obmero 3HaueHus (Mutoxouapuu, IIIC, kommeke ['onbmxu, puO0COMBI, TOJUCOMBI, TU30COMBI,
MUKPOPUOPUILTBI U MUKPOTPYOOUKH, IEHTPUOIH KIETOYHOTO LIEHTPA, XJIOPOIUIACTHI U APYTHE
TJIACTHUBI) ¥ CIICIUATBHBIC Y CIICIIUATN3UPOBABIINXCS KJIETOK (MUKPOBOPCHHKH, PECHUYKH,
CHUHAIITUYECKUE MY3bIPbKU U IP.).

Bapuanr 2.

W3 nByx TecToB, copMupyiiTe COOCTBEHHBII MMCHMEHHBIM OTBET HA OCHOBE OMOJIOTHYECKOM
nH(pOpMALIUH.

Texcem 1.

JIHK (0e30KkcupuboHyK1euno6as KUcioma) — c60e00pA3Hblil Yepmedtc HCU3HU, CIOHCHBIU KOO, 8 KOMOPOM
3aKIOYeHbl OAHHbIE 0 HACAe0CMEEHHOU UHDOpMayUuL. Dma cLONCHASL MAKPOMOAEKYId CHOCOOHA
Xpaunumo u nepeoasams HACIeOCMBEHHYI0 2eHeMUYeCKYo UHGopmayuio u3 noxkoienus 6 noxonerue. J[HK
onpeodessem makue ceolUCmea 100020 HCUB020 OP2AHUIMA KAK HACIEOCMBEHHOCHb U U3MEHYUBOCHIb.
3axoouposannas 6 meli ungopmayus 3a0aem 6Cro NPOSPAMMY PA3ZBUMUSL TH0O020 HCUBO2O OPLAHUMA.
T'enemuuecku 3anoxcennvle hakmopwvl nPedOnpPeOesiton 6€Chb X00 HCU3HU KAK Yel08eKd, MakK U 106020
Op. opeanusxma. Mlckyccmeennoe unu ecmecmeenHoe 8030eticmeie HeuHell cpedbl CNOCOOHL TULULb 8
HEe3HAYUMENbHOU CIMeneHU NOBIUSMb HA 00UYI0 GbIPANCEHHOCb OMOCTbHBIX 2EHEMUYECKUX NPUHAKOB
UNU CKA3AMbCA HA PA3GUMUU 3ANPOSPAMMUPOBAHHBIX NPOYECCOB.

Teker 2.
Je3oxcupubonykienHonas kucinota (JJHK) — nonmumep, cocTOUT U3 HYKJI€OTHIOB.

Hyxneornn JIHK coctrout u3 azorucroro ocnoBanus (B JIHK 4 tuna: aneHuH, TAMUH, IUTO3WH, TYaHUH )
MOHOcCaxapa J1e30Kcupu003bl, PocHOpPHOI KUCTOTHI.

HyxieoTuipl COeAMHAIOTCS MEXKAY COO0M MPOYHOIM KOBAJICHTHOM CBA3BIO Yepe3 caxap OJIHOTO
HyKJIeoTuAa U GochopHYI0 KHCIO0TY Apyroro. Iloaydaercs nonuHyKiI€oTUHAS UEb.

JIBe NOJIMHYKJIEOTHIHBIE LIENIU COSUHSIOTCS APYT C IPYTroM cIaObIMU BOJOPOJHBIMH CBSI3IMU MEXIY
A30TUCTBIMU OCHOBAHMAMMU 110 IIPABUITY KOMIIJIEMEHTAPHOCTH: HAIIPOTUB aJCHUHA BCErAa CTOUT TUMUH,
HaIMpOTUB UTO3MHA — T'yaHUH (OHU MOAXOJAT APYT APYTY MO GOpME U YUCITY BOJAOPOIHBIX CBSI3EH —
Mexay A u T nBe cBsizu, mexay Ll u I — 3). [Tonyuaetcs noiinas uens J{HK, ona ckpyunBaetcs B
JIBOWHYIO CITAPAb.
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Bapuanr 3.
benxu
IIpouwuraiite Tect, coctaBbTe KaacTep «PyHKIUM OeJIKOBY.

OpuuMu 13 HanboJee BaXKHBIX OpraHMYEeCKUX KOMIIOHEHTOB JKUBOTO SBJSOTCS Oenku. benku -
IIOJINMEPBI , UX MOHOMEPAMH CITyKaT aMUHOKHUCIIOTHL. KOIMUecTBO aMUHOKHUCIIOT B MOJIEKYJIaX Pa3HbIX
0esIKOB MOKET Kosie0aThCs OT 3-5 10 HECKOJIBKUX Thicsid. B Genkax mocrosiHHO BeTpeuyatores 20 BUIOB
aMHHOKHUCIIOT. OHM OTIIMYAIOTCS 110 CBOEMY CTPOEHHIO, HO MMEIOT O0IIMe TPYIIIb, TOCPEACTBOM
KOTOPBIX COETUHSIOTCS B JJIMHHBIE Lenu [locnenoBaTenbHOCTh M YUCIO aMUHOKHCIIOT JUISl KasKI0TO
6enKa cTporo MHIUBUAYalbHBL [loaTOMY pasHooOpa3ue 6eIKOB Oe3rpaHIYHO.

benku nMeroT Cl0XKHOE CTPOEHUE U HECKOJIBKO CTPYKTYPHBIX YPOBHEH, KOTOPBIE ONPEAETSAIOT UX
cBOIcTBa U BbINOJHSAEMbIe GyHKIUU. OCOOEHHOCTH CTPYKTYPHI, GOPMBI, CBONCTB U (PYHKLINN OEIKOBOM
MOJIEKYJIBI 3aBHUCAT, B IEPBYIO OUYEPEND, OT MIOCIEA0BATEILHOCTH AMUHOKHUCIIOT B ITOJIMIIENTUAHON LIETIH.
B kaxznom Genke 3Ty IOCIE0BATENBHOCTD ONPEIENAeT HACIEeICTBEHHAs IPOrpaMMa OpraHu3ma.
[TosToMy GenkM Ka)10T0 OpraHu3Ma pa3inyaioTcs ApYr OT Apyra.

BCHKI/I, B OTJIMYUC OT APYIrUX OpraHNYCCKUX BCILICCTB, JICTKO pa3pylmIarOTCA. Onn CBOpAYUBAIOTCA IIPU
)Iel\/’ICTBI/II/I CHJIBHBIX KHCJIOT, menoqef/'l, COJIEH TSIKEIIBIX MCTAJJIOB, HAITPUMEP CBHUHIIA U PTYTHU, BBICOKHUX
TCMIICPATYP U PAAUOAKTUBHOI'O U3JTYUCHU. OTO0T MponeccC Ha3bIBACTCA ):(eHaTypauHeﬁ.

Cpenu opraHMueCKUX BEIIEeCTB OEIKH 3aHUMAIOT MIEPBOE MECTO 110 pa3HOOOPa3UI0 BBIOIHIEMbIX
¢ynkuuii. Camas BakHas U3 HUX - (pepMeHTaTUBHAsL. PepMeHTHI (0T JaT. GepMEHTYM - 3aKBacKa) - 3TO
OMOJIOTMYECKHE KaTallu3aTOpPhl, T.€. YCKOPUTEIN XUMUUYECKUX peakuui B )kuBoM. Crenyromas BakHas
(byHKIUS OETTKOB - CTPOUTENIbHAS.

benku BHINOJHSIOT ¥ 3HEPTETUYECKYIO (DYHKIIMIO, XOTSI OHA Y HUX HE CTOJIb BajKHasl, Kak y YIJIEBOJOB U
aunuoB. [pu okucnenun 1 r 6enka Beigensercs 17,6 k/x snepruu.

JlBuratenbHast (QyHKIHMS CBS3aHA C COKPATUTENBHBIMU O€IKaMH, KOTOPbIE BXOJSAT B COCTAB MBIIICYHBIX
BOJIOKOH, PECHUYEK, )K'YTUKOB, a 3HAUUT - 00€CIIEYNBAIOT ABM)KEHNE OPraHU3Ma U KIIETOK.
TpancniopTHbIe O€TKHU CBSI3bIBAIOT U IEPEHOCST BEIIECTBA B OAHOM KJIETKE M BO BCEM OpraHU3MeE.
Hanpumep, reMorsnoOuH 3puTpOLIUTOB TPAHCIIOPTUPYET KUCIOPO U YIJIEKHUCIIBIH ras.

benku BHINOMHSAIOT U 3aIUTHYIO QyHKIMIO. OHM 00pa3yIoT aHTUTENA, 3aIUIIAI0IINE OPraHU3M OT
00J1e3HETBOPHBIX OaKTepuil U BUPYCOB. PerynsaropHbie O€lKH - 3TO TOPMOHBI, PEryIupyrole 0OMeH
BEILIECTB B OPraHU3Me.

Ouenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B ITOJIHOM 00BEME.

4 HpI/I BBIITOJIHCHUH 3a1aHUST JIOHYIHGHI)I JBEC OHII/I6KI/I
3 [Ipu BBIMIONIHEHUY 3aJaHUSI TOMYIICHBI TPU OLITUOKU
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Texkymuit KOHTPOIb N2 (45 MUHYT)

®opma koutpoas: KorrponsHas padora (Ompoc)

OnmucartesibHas 4YacTh: MUCbMEHHAs paboTa

3apanue Nel (10 MmunyT)

Bapuanr 1.

CYHIHOCTI) KJIETOYHOU TCOPHUU TOUYHCEC OTPAKCHA B ITOJIOKCHUH:

1) Bce KII€TKHM MHOTOKJIETOYHOT'O OPraHKU3Ma BBIMIOJIHSAIOT OJIMHAKOBBIE (DYHKIIHH;
2) BCC KJICTKWM MHOT'OKJICTOUYHOT'O OpraHru3Ma OJUHAKOBEI 11O CTPOCHUIO,

3) Bce OpraHu3MBbI COCTOSIT U3 KJIETOK;

4) KJIETKU B OpraHU3Me BO3HUKAIOT U3 MEXKKJIETOYHOI'O BEIECTBA.

JlaiiTe 00bsCHEHUS ITUM ITyHKTaM.

Bapuanrt 2.

VYcranoBute MOCJICA0OBATCIIbBHOCTD 3BOJIFOMOHHBIX MPOHECCOB, MPONCXOJUBIINX HA 3€MJ'I€, B
XPOHOJOI'MYCCKOM ITOPAIAKE. 3anummuTe COOTBCTCTBYIOIIY IO IMTOCIICAOBATCIIBHOCTD I_[I/I(l)p

1) BBIXOJ OPraHU3MOB Ha CYIIY;

2) BOBHUKHOBEHHE (hOTOCHHTE3A;

3) popmupoBaHEe 030HOBOTO IKpaHa;
4) oOpa3oBaHHE KOALEPBATOB B BOJIE;

5) nosiBneHue KJIETOYHBIX (POPM >KU3HU.

Bapuanr 3.

BBI6CpI/ITe TPpHU BEPHBIX OTBCTA U3 HICCTHU U 3alIUIINUTC I_II/I(I)pBI, oA KOTOPbIMH OHH YKA3aHBbI. CXO,I[HOC
CTPOCHUC KIICTOK paCTeHI/Iﬁ H )KUBOTHBIX CBUACTCIILCTBYECT O

1) poacTBe 3TUX OPraHU3MOB;
2) OOIIHOCTHU MTPOUCXOXKIACHHS PACTEHUM U KUBOTHBIX;

3) NPOUCXOKACHUHN PACTEHUM OT )KHBOTHBIX;
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4) pa3BUTUHU OPTaHU3MOB B TPOIIECCE IBOIIOINU;
5) eauHCTBE PaCTUTENHHOTO W )KUBOTHOTO MHUPA;

6) MHOTr0OOpa3uK UX OPraHOB M TKaHEH.

Onuenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B IIOJIHOM O0OBEME.

4 [Ipu BhIMONIHEHNY 3a7jaHKs] TOMyLIEHa OJHA OIINOKA.
3 [Ipu BBIMIOIHEHUY 3aJaHKs] TOMYIICHBI ABE OIIHOKH.

3apanue Ne2 (10 MunyT)
Bapuanr 1.

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

[Ipu ckpenBaHUM CaMOK MBIILIEH C YEPHOU MIEPCThIO, KOPOTKUM XBOCTOM U camiia ¢ 0eJoil mepcToio,
JUTMHHBIM XBOCTOM M0JTyueHo 50% ocoleil ¢ yepHO# MepCThIO U JUIMHHBIM XBOCTOM, 50% - ¢ uepHOi
LIEPCTHI0 U KOPOTKUM XBOCTOM. BO BTOPOM cilydae CKpeCTHIIN MTOJIYYEHHYI0 CAMKY ¢ YEPHOM LIEPCTHIO,
KOPOTKHM XBOCTOM U caMlia ¢ 0eloi mepcThio, KOPOTKUM XBOCTOM. COCTaBbTE CXeMy peIICHUs 3a/1a4H.
Onpenenure reHOTUIIBI POAUTENEH, TEeHOTUIIBI U (DEHOTUIBI IOTOMCTBA B JIBYX CKpPEIIMBAHUSIX,
COOTHOILIEHHE (DEHOTUIIOB BO BTOPOM CKpelinBaHUH. OOBACHUTE NPUUHMHY [10JTyYE€HHOTO
(heHOTUNTNYECKOTO paCIICINIEHUS! BO BTOPOM CKPEIIUBAHUU.

Bapuanr 2.

Bacwunnca - kapernasas *KeHIIMHA C HOPMaJIbHOM CBEPTHIBAEMOCTBIO KPOBH BBIIILIA 3aMyXK 32 EBrenns
-rony0ormnaszoro remouiarka. Y HUX poauiiach Kaperiaszas 104b Mapus ¢ HopMaabHOU
CBEPTHIBAEMOCTbHIO KPOBHU U Tosrydoruasbiii cbiH [letp ¢ remodunueii. CoctaBbTe cXeMy pelIeHUs 3aJauH.
Omnpenenure reHOTUIIBI POAUTENEH, TEHOTHUIIBI, (PEHOTHUIIBI U 110JI TOTOMKOB. Kakoil reHOTHIT nMen
Kaperyasblii My Mapuu ¢ HOpMaJIbHOM CBEPTHIBAEMOCTBIO KPOBH, €CJIM U3BECTHO, UTO Y HUX POAMIICS
royoorna3sslii ChlH, cTpajgaromnii remodununei? Bacunuca cunrana, uro uMeHHO EBrenuii nepeaan
[lerpy cBoii ren remoduinu. beia nu Bacunuca npasa? OTBET nosicHUTE.

Bapuanr 3.

VY denoBeka CUHIAKTUIIUS (CpallleHHe NalblEeB) U OJU30PYKOCTh MEpeAatoTCs Kak JOMUHAHTHBIE
ayTOCOMHBIE IPU3HAKH, a ISATUIAIOCTh U HOPMAJIbHOE 3PEHHE - KaK PELIECCUBHBIE ayTOCOMHBIE
MpU3HaKu. J(UreTepo3uroTHas >KeHIMHA BBILIUIA 3aMYK 3@ T€TEPO3UTOTHOTO MYXUYHMHY C CUHJIAKTUIHEH,
HMEIOIIEro HopMajbHOE 3peHue.. KakoBa cTeneHb FeHeTHUeCKOro prucka poxaeHus pebeHKa ¢
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MpU3HaKaMu mMatepu?

Onenka |Ilokaszarenu oneHKH

5 3amaHne BBIMIOJIHEHO B IIOJIHOM 00BEME.

4 [Ipu pemieHnn 3aaa4n COCTaBIEHA CXEMBbI CKPEILIMBAHMS, ONIPEACIICHBI TEHOTHUIIBI POJUTENEH,
(eHOTHUIBI TOTOMCTBA OIHOTO CKPEIMBAHUSL.

3 [Ipu pemennu 3a1a4u COCTABIEHA CXEMbI CKPEIIMBAHMS.

3apnanne Ne3 (5 MuHyT)
Bapuanr 1.

Pacnonoxxurte B npaBUJIbHOM MOPSIIKE YPOBHU OpraHU3alMM )KM3HU, HAUMHAs C HauMeHblIero. B oteere
3aMUIIUTE COOTBETCTBYIOUIYIO MOCIEN0BATENbHOCTD HUGP.

1) GuoreHo3;

2) nomysus;

3) HelipoH;

4) MHOTOKJIETOYHBIN OPraHU3M;

5) 6uocdepa.

Bapuanr 2.

YcTaHoBUTE MOCIEA0BATENBHOCTh COOBITUI, TPOUCXOASIIMX TPU META00IN3ME OCJIKOB B OpraHU3Me
4eJI0BEKA, HAUMHAas C MONaJaHysl ALY B JKEIyJ0K. B oTBeTe 3anmummTe COOTBETCTBYIOILYIO
MOCJIeI0BATEILHOCTH ITUGP.

1) paciiernyieHre HEHY>KHBIX U UCTIOPUYEHHBIX O0eIKoB U okucienue ux ao CO,, NH; u H,O;

2) pacieruieHue NenTHI0B Ha aMUHOKHUCIIOTHI B IBEHAATUIIEPCTHON KUIIKE;

3) paciieruieHre 6eIKOB Ha KOPOTKUE MENTU/IbI B KEITYAKE;

4) nmoctyruieHHe aMUHOKHUCIIOT B TKAHU U CUHTE3 COOCTBEHHBIX OEJIKOB;

5) BeiBenienue CO,, NH; u H,O u3 opranuzma;

6) BCAaCbIBAHUC aMHWHOKHUCIIOT B KPOBb B TOHKOM KHIICYHUKE.
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Bapuanr 3.

Pacnonosxure B mpaBUJIBHOM MOPSIIKE TYHKTHI HHCTPYKIIMH 110 U3MEPEHHIO apTEpUaIbHOTO AaBieHUs. B
OTBETE 3alMIINTE COOTBETCTBYIONIYIO MTOCIEI0BATEILHOCTD LUGD.

1) 3akpoiite knanad 0ajgoHa TOHOMETPA U HarHETalTe ¢ MOMOIIbIO PE3UHOBOT0 OaJIJIOHA BO3YX J10
MCYE3HOBEHMSI 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 MTyJIbCca 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 MAaKCUMAJIHLHOMY
(cucToNMMYeCKOMY) AaBIICHUIO.

6) ITproTkpoiiTe BEHTUIIb, MEIJIEHHO BBIITYCKAaNTE BO31yX U3 MaHXEThl. BHUMATENIBHO cliequTe 3a
MOKa3aHUSIMU MaHOMETpa M OAHOBPEMEHHO MPUCIYIINBAUTECh K 3BYKaM B (poHEHAOCKOIE.

Ouenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B IIOJIHOM O0OBEME.

4 [Ipu BhIMONIHEHNY 3a7]aHKs] TOMYyLIEHa OJHA OIIHUOKa.
3 [Ipu BBIMIOIHEHUY 3aJaHUs] TOMYIICHBI ABE OIIHNOKH.

3ananue Ne4 (10 MmunyT)
Bapuanr 1.

I'myxoTa - ayTOCOMHBIH NpU3HAK; 1albTOHU3M — IPU3HAK, CLEIUICHHBIH ¢ mosioM. B Opake 310poBbIX
poautenei poauics pebeHok riryxoil nanpToHuk. CocTaBbTe cxemy perieHus 3aaaun. Onpeaenure
TeHOTHUIIBI pOJUTeNIel U peOeHKa, €ro MoJI, TeHOTUIB U (PEHOTUIIBI BOZMOXHOIO TIOTOMCTBA, BEPOSTHOCTh
poXxeHus neteit ¢ ooenmu aHomanusaMu. Kakue 3aKoHbI HAaCI€CTBEHHOCTH MPOSBISIOTCS B JAHHOM
cinyqae? OTBeT 00OCHYHTE.

Bapuanr 2.

. 0 1A 1B .
I'en, oTBevaromnii 3a rpynnsl KPOBU y 4EIOBEKA, MeeT Tpu ayuens: 1, [7, . IlonoxurensHsiii pesyc-
(akTOp TOMUHUPYET HAJ OTPULATEIbHBIM.

JKenmuHa ¢ nepBoi IpynInoi KpOBU U MOJIOKUTENBHBIM PE3YCOM BBIIIA 3aMY:K 3a MYy»KUYHHY CO BTOPOU
IPYIIION KPOBU U OTPULIATEIBHBIM PE3yCOM. Y HUX POJMIIACH JOYb C IIEPBOM IPYNIION U
II0JIOKUTEIBHBIM pe3ycoM. CocTaBbTe cxeMy peleHus 3aaaun. OnpenennTe reHOTUIIBI POAUTENEH,
TeHOTHUIIBI U (PEHOTHUIIBI BCEX BO3MOXKHBIX JIeTel JaHHOU nmapbl. KakoBa BEpOSTHOCTh POXKACHUS peOeHKa
C BTOPOU I'pyNION KPOBU U OTPULIATENIBHBIM PE3yCOM Yy 3T0H napel? OTBET MOACHUTE.
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Bapuanr 3.

N3BecTHO, uTO 0HA U3 POopM MIK30(PEHUH HACIEIYEeTCs KaK PELleCCUBHBIN npu3Hak. Onpenenure
BEPOSATHOCTH POXKACHUS peOCHKA ¢ MU30(PpEeHUeN 0T 3J0POBBIX POAUTEINIEH, €CIIM U3BECTHO, YTO OHU 00a
TeTEPO3UTOTHBI 10 STOMY IPU3HAKY.

Onuenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B IIOJIHOM O0OBEME.

4 [Ipu BhIMONIHEHNY 3a7jaHKs] TOMyLIEHa OJHA OIINOKA.
3 [Ipu BBIMIONIHEHUY 3aJaHUs] TOTYIICHBI ABE OIIHOKH.

3apanue NeS (10 MunyT)

Bapmuanr 1.

IIpouuTaiiTe TeKCT, 0TBETbTE HA BONPOCHI U BHINMOJIHHUTE 32/IaHUS K TEKCTY.
Bupycsi

B 1892 rony pycckuii yuensiit J[.W. ViBaHOBCKUI onucan HeoObIYHbIE CBOMCTBA BO30YyIuTENs O0JIE3HU
Tabaka - Tak Ha3bIBaeMOM TabayHO MO3auKu. DTOT BO30YIUTEIb IPOXOAMI uepe3 OaKkTepuabHbIe
¢unbTpel. TakuM 00pa3oMm, 310pOBble pacTeHHs Tabaka MOKHO 3apa3UTh OECKIETOYHBIM (PUIBTPATOM
coka 6osnbHOTrO0 pacrenus. Uepes Heckonbko set . Jlepdep u I1. @pour oGHapy)uiu, 4TO BO30OYAUTEND
A11ypa - 00JIE3HU, HEPEKO BCTPEUAIOILEHCS Y IOMAIIHETO CKOTA, TAKXKE IPOXOIUT Yepe3 OaKTepHaIbHbIe
¢unbTpatel. Hakonen, B 1917 rony ®@. /1. Dppesib oTKpbL1 6akTepuodar - BUpyc, HOpaskaronui
O6axTepun. Tak ObUIM OTKPBITHI BUPYCHI PACTEHHM, dKUBOTHBIX U MUKPOOPTaHU3MOB. DTH TPU COOBITHUS
MIOJIOXKWIIM HayaJIo HOBOW HayKe - BUPYCOJIOTHH, U3ydaloliel HeKJIeTOUHbIE (POPMBI KU3HHU.

Bupycsl urpatot 60JbI11yI0 pojib B )KU3HU yesioBeka. OHU SBIISIOTCS BO30YIUTENAMH PsAa OMACHBIX
3a00JIeBaHUM - OCIIBL, TE€TIATUTA, SHIE(DATUTA, KPAaCHYXH U IpYyruX. BUpychl 0OMTaIOT TOJIBKO B KJIETKaX,
3TO BHYTPUKJIETOUHBIE MTapa3uThl. B cBOOOIHO KMBYIIEM, AKTUBHOM COCTOSIHMM OHU HE BCTPEYAIOTCS U
He CIIOCOOHBI pa3MHOXKAaThCsl BHE KJIETKU. B HacTosIee BpeMs BUPYChl pacCMaTPUBAIOTCS HE TOJIBKO KaK
BO30yaUTENN MHPEKIIMOHHBIX 3a00JI€BaHU, HO M KaK IEPEHOCUYUKU T'€HETUYECKONH MH(POPMALIUN MEX Ty
Bujgamu. Eciam y Bcex KJIETOUHBIX OPraHU3MOB 00513aTEIbHO UMEIOTCS JIB€ HyKJI€MHOBbIE KUCIIOTHI - JJHK
u PHK, To BUpycHI coneprkaT TOIbKO OAHY U3 HUX. Ha 3ToM 0cHOBaHMM BCE BUPYCHI ACIIAT Ha JIBE
6omabiue rpynnsl JJHK-conepxamue u PHK-conepskamue. B oTiinune oT KJ1€TOYHBIX OPraHU3MOB Y
BHUPYCOB OTCYTCTBYET COOCTBEHHAs CCTEMa, CUHTE3UpYyIolas 0esku. BUpycsl BHOCAT B KJIETKY TOJIBKO
cBOIO reHernueckyro napopmanuio. C marpuisl Bupycnoit JJHK ninu PHK - cuntesupyercs
uHpopmannonnas PHK, koropas ciyKUT OCHOBOW CHHTE3a BUPYCHBIX OEITKOB pubOCOMaMH
MH(ULIHUPOBAHHOMN KJIETKHU.

Monekyna JIHK BHpycOB Wi MX TEHOM MOKET BCTPAaUBATHCS B TEHOM KJIETKH XO35IMHA U CYILIECTBOBATH
B TAaKOM BUJI€ HEOMPEEICHHO 0Jroe Bpems. Takum 00pazom, mapa3uTu3M BUPYCOB HOCUT OCOOBIN
XapakTep - ITO MApa3UTU3M Ha TEHETHYECKOM ypoBHE. [locenenre BUpycom JTr000i KIETKH HE TIPOXOIUAT
JUIs Hee OecclieIHO, TaXke €CIU B Pe3ysIbTaTe TAaKOTO «BU3UTA» KJIETKA MOTH0aeT, TO pa3phiB XPOMOCOM,

ctp. 12 u3 15



HU3MCHCHUA B IOPAAKE PACIIOJIOKCHHA I'CHOB, 4 TAK)KC U3MCHCHHUA B CaAMHX I'CHAX OCTAKOTCA B
«TreHETUYECKON MaMsaTH» KJIETOK.

JIBa OCHOBHBIX CBOICTBa BUPYCOB OOHApPY>XKWJI UX MepBooTkpeiBaTensb .M. VIBaHOBCKUIL: OHU CTOJb
MaJibl, 4TO MPOXOJAT Yepe3 Takue (GUIbTPhI, KOTOPBIE 3a/1€P)KUBAIOT OAKTEPUH; BUPYCHI, B OTJIMYUE OT
KJIETOK, HEBO3MOKHO BBIPALMBATh HA UCKYCCTBEHHBIX IIUTATEIbHBIX Cpeaax.

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

BeinoJsiHuTe cieayomme 3a aHuA:

1. Ucnionb3yst MHPOPMALIMIO TEKCTA, BBIMTUILNTE 3TAlbl U3YUECHUSI BUPYCOB B XPOHOJOTHUECKOM MOPSKE.
2. N300pa3ute cxeMaTHUECKUEe MEXaHU3M JIeHCTBUS BUPYCa B KJIETKE XO35MHA.

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

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

Bapuanr 2.
IIpouuTaiiTe TEKCT, BHINOJHUTE 3aIaHHE.
I'eHbl U XpOMOCOMBI

KHGTKI/I KHNUBBIX OpFaHI/ISMOB conepﬁ(aT FGHGTI/IT-ICCKI/Iﬁ MaTepI/IaJ'I B BUJC TUTAHTCKHUX MOJ'IeKy.]'I, KOTOpI)Ie
Ha3bIBAOTCS HYKJIEHHOBBIMU KUCIOTaMU. C MX MOMOIIbIO TeHeTUYEeCKast MHPOPMAIIUs TIepeaaeTCs U3
ITOKOJICHHA B ITOKOJICHHC. KpOMe TOro, OHu pel"y.]'II/Ip}IIOT 6OJ'[BHH/IHCTBO KJICTOYHBIX HpOIIeCCOB, ynpaBnﬂﬂ
CHHTE30M OEJIKOB.

CymectByeT nBa Tuna HykienHoBbIX KUcIOT: JJHK u PHK. OHu cocTosT U3 HYKII€OTHIOB, YepeI0BaHHE
KOTOpI)IX IIO3BOJISICT KO)II/II)OBaTI) HaCJIeJICTBeHHYIO I/IH(bOpMaHI/IIO O CaMbIX pa3J'II/I‘-IHI)IX HpI/ISHaKaX
opranu3moB pa3Hbix BunoB. [IHK «ymakoBaHna» B xpomocoMbl. OHa HeceT HH(OPMALIUIO O CTPYKTYPE
Bcex 0eKoB, KoTopble PyHKIMOHUPYIOT B KieTke. PHK ynpaBnseT npoueccamu, KOTOpble IEPEBOISAT
reaernyeckuit koa JJHK, npencrasnsrommii co0oil onpeneaeHHyo mocie0BaTeIbHOCTh HYKICOTHIOB, B
OeJIKHU.

I'en - saTo yuactok mosekyinnl JJHK, koTopas komupyer ogun onpeaeneHasiii 6enok. Hacnencrtsennsie
W3MEHEHUS T€HOB, BBIPAYKAIOLIMECS B 3AMEHE, BBINAICHUY WU NIEPECTAHOBKE HYKJICOTUIO0B, HA3bIBAIOTCS
T€HHBIMH MyTallMsMH. B pe3yiibrate MyTauuii MOTyT BOSHUKHYTh KaK MOJIE3HbIE, TAK U BPEIHbIE
W3MEHEHUS [IPU3HAKOB OpPraHu3Ma.

XpOMOCOMBI - HUTCBUJAHBIC CTPYKTYPbI, HAXOAAIIHUECA B AAPaX BCEX KIICTOK. OHu cocToiT u3 MOJICKYJIbL
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JIHK u Genka. ¥V xaxaoro BUa OpraHU3MOB CBOE OIPEIEIIEHHOE YHCIIO M CBOs hopma xpomocom. Habop
XPOMOCOM, XapaKTEPHBIH JJIsi KOHKPETHOTO BHJa, HA3BIBAIOT KAPHOTHUIIOM.

HccnenoBanus KapuOTUIIOB Pa3IMYHbIX OPraHU3MOB I10KA3aJId, YTO B UX KJIETKaX MOXKET COJIEPIKAThCs
JBOMHOM M OJMHAPHBIN HA0OPHI XpoMocoM. [BoitHON HaOOp XPOMOCOM COCTOUT BCETrJa U3 MapHBIX
XpOMOCOM, OZIMHAKOBBIX 110 BETUYMHE, (hopMe U XapaKTepy HacieACTBeHHOU nHpopmauuu. [TapHble
XPOMOCOMBI Ha3bIBalOT TOMOJIOTUYHBIMU. TaK, BCE HEMOJIOBBIE KIETKH YEJIOBEKA coepkaT 23 mapsl
XpoMoOcoM, T.e. 46 XpOMOCOM IIPEJICTaBJIECHbI B BUAE 23 map.

B HCKOTOPBIX KIICTKAX MOXKET OBITh O,ZlI/IHapHHﬁ Ha60p XpOMOCOM. HaHpHMep, B ITIOJIOBBIX KJICTKax
JKUBOTHBIX IMAPHBIC XPOMOCOMBI OTCYTCTBYIOT, TOMOJIOTUYHBIX XPOMOCOM HET, @ €CTb HCrTOMOJIOTUYHBIC.

Kamnaﬂ XpomMocoMa COOCPKUT ThICAYU I'CHOB, B HeH XpaHUTCA OMNMPECACIICHHAA YaCTb HaCJ'I€}1CTB€HHOI\/'I
uHpopmanuu. MyTanuu, U3MEHSIOIINE CTPYKTYPY XPOMOCOMBI, Ha3bIBAIOT XPOMOCOMHBIMH.
HemnpaBmibHOE pacXoxJICHHE XPOMOCOM IPU 0OPA30BAHKH ITOJIOBBIX KJICTOK MOXKET IMMPUBECTH K
CEpbe3HBIM HACIIEJICTBEHHBIM 3a00NeBaHusAM. Tak, HapuMep, B pe3yJabTaTe TAKOH TeHOMHOW MYyTalllH,
KakK MOsIBJICHUE B KKJIOM KJIETKE YenoBeka 47 xpoMocoMm BMecTo 46, Bo3HUKaeT Oone3nb [layHa.

JlonmoystHute

I'en - aT0 XpOMOCOMBI - 3TO I'omonornuneie
XPOMOCOMBI

I'ennble MyTanyun Kapuorun

XPpOMOCOMHBIE MyTaIK1

Bapuanr 3.
IIpouuTaiiTe TeKCT, BHINOJHUTE 3aJaHUE, OTBEThTE HA BONPOCHI.
3apokaeHne 3K0JI0THH.

Hcrtopus pa3Butus 3HaHUHN YeJIOBEKA O Cpeic 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
paccMaTpUBAIIN BIMSHUE OTAEIBHBIX KOMIIOHEHTOB OKPYKAIOILIEH Cpe/ibl HA )KU3Hb PACTCHUM U
KUBOTHBIX. OTHAKO JETAIBHOE U TIIyOOKOE M3yUYEHHE STUX 3aKOHOMEPHOCTEH Hauanoch Jumb B XIX-XX
BEKAX C MOSBJICHUEM HAYKH SKOJIOTUU.

Hauano n3ydeHus BIMAHUA OKPYKAIOLIEH CPebl HA KU3Hb OPTaHU3MOB ITOJIOKUII HEMELIKUN
€CTEeCTBOUCIIBITaTENb-3HIUKIIONEeAUCT Anekcanap ['ym6onpar. B Hauane XIX Beka oH nepBbsIM 00paTHil
BHMMAaHUE Ha CBA3b MEXKAY KIIMMATOM U XapaKTEPOM PACTUTEIBHOCTH, OCHOBAJI KOJIOTHYECKOE
HampaJieHHuEe B OOTaHHUKE, a TAK)KE C/IEJIa MOMNbITKY YCTaHOBJIEHUSI O0TaHUKO-reorpapuuecKux
obnacreil.

Cam TepMHH «3KOJIOTUs» uId 0003HaUEHHsI HAyKH BBeJ B 1866 rogy HeMenKuil yueHslid OpHCT I eKkkenb.
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B knure «Bceobmas mopdonorus 2 oH nucan: «Ilog sxomorueit Mpl MOHUMaeM U3ydeHUE BCEH
COBOKYITHOCTH B3aUMOOTHOILIEHUN KUBOTHOTO C OKPY KAIOILIEH €ro cpefioi, Kak OpraHu4ecKou, Tak u
HEOPTraHUYECKOU, U TIPEXK]IC BCETO- €TO NPY>KECTBEHHBIX WJIN BPAKICOHBIX OTHOIICHUHA C TEMU
YKUBOTHBIMH U PACTEHUSIMH, C KOTOPBIMH OH MPSIMO WJIM KOCBEHHO BCTYTAET B KOHTAKT.)»

BrpInosnure 3aganune
1. CkoHCTpYyHpY# ONpEaeNeHNe «IKOIOTUD.
2. Kaknie KOMIOHEHTBI OKPY’KaIOIIEeH Cpe/bl HALLLIM OTPaKEHUE B ONpeIeIeHUH 3Tol Hayku ['ekkenem?

UTo MOKHO HCIIPAaBUTh, T0OABUTH, UCXO/IS1 N3 COBPEMEHHBIX MPEICTABICHUH O IapCTBaX KUBOU
IPUPOBI?

Orenka |Iloka3zatenu oneHKH

5 3amaHne BBIIOJIHEHO B IIOJJHOM O0OBEME.

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