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)

Bapmuanr 1.

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

TEPMUH.

Pa3ngen omosorun

I[Ipumep

[TumeBrle ienu

[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 HAYKW» U 3aMOJIHUTE MYCTYIO SUEHKY,

BIIKMCaB COOTBeTCTBYIOH_II/Iﬁ TCPMUH.

Pa3nes omosoruu

IIpumep

H./. BaBunos opranuzoBan 180 skcneauiiuii
[EJIbI0 U3YyUEHUSI MHOT000pa3us KyJIbTYPHBIX
[pacTeHUM.

K. JIunneli - buHapHas HOMEHKIIaTypa.

MeunukoB . 1. — @aronurapHas teopust
MMMYHUTETA.

Kox P. — OtkpeiTre TyOepKyIe3HO! NaTOUKH.

Bapuanr 3.




Paccmotpute Tabnuny «Bkiaa yueHOro B pa3BUTHE JaHHOW HAYKW» U 3aIIOJIHUTE IMMYCTYIO SUEHKY,
BITMCAaB COOTBETCTBYIOIIYIO (haMHUIIUIO I UMl YUEHOTO.

NMms nim paMuiIus y4eHoro IIpumep

PazpaboTan rubpu10I0rH4ecKUil METOI.

'Y cTaHOBUII 3aKOHOMCPHOCTH HACJICAOBAHHA
IMPU3HAKOB CLCIUICHHLIX C ITOJIOM.

Jlokazan MyTallMOHHBIH 3((HEKT pEeHTTEHOBCKUX
Ty4dei.

OnyOnukoBai cBoro KHUTY «IIponcxoxenue
4eJI0BEKAa U MOJIOBOM 0TOOPY.

Onenka |[loka3arenu oueHkH

5 3agaHye BBIIOIHEHO B [IOJIHOM OOBEME.

4 [Ipu BBINIOJIHEHUY 3a7aHMsI, BEPHO, 3aII0JIHEHBI TPH CTPOKH.
3 [Ipu BEINOJIHEHNN 3aaHUS, BEPHO, 3aII0JIHEHBI JIBE CTPOKHU.

3apanne Ne2 (10 MmuHyT)

I[aﬁTe ONpCACIICHUA OMOJIOTHYECKUM ITOHITHAM (Ha BBI60p OT YCTBIPCX 10 BOCBMHU HOHﬂTPIIZ)Z

Anabuos, buonorus, Bupyconorusi, Auaromusi, ®usnonorus, UmmyHonorus, boranuka, 3oomorus,
HacnencTennas usmeH4YnBOCTh, MoudukanmonHas HU3MEHIHBOCTh, | eHeTnka, Cenexiusi,
Mopdonorus, Cucremaruka, [ 'ucronorus, Jkomorus, ['en, Knerka, Kommec ['onbmku, Opranenna,
DHpomnazMaruyeckas cetb, Mutoxouapuu, JJTHK, PHK, Bupycsl, Oxomorust, DBomrorust, Bun,
Coo6miectBo, [lonynsuus, buonenos, buocthepa, Kupoit opranusm, Anantauus, ATO, HAJLD,
bakrepuu, benku, ['mbpun, MonorubpuaHoe ckpemuBanue, Jurnopunnoe ckpenuBanue, Pogurenn, X-
VY xpomocomsl, HacnenoBanue criemieHHoe ¢ moyioM, JIOMMHaHTHBIN TPU3HAK, PeneccuBHbIN MPU3HAK,
EcrectBennsiii 0t60p, ckyccTBenHbIi 0T00p, UHOpHanar, 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 MTOHATHMH.
3 ChopmynupoBaTh 4eThl OMOTOTUIECKUX MTOHSITHSL.

3ananue Ne3 (5 MUHYT)

Bapuanr 1.

VYcranosure MMPAaBUJIbHYIO IMOCJICA0BATCIIBHOCTD ITPOLICCCOB q)OTOCI/IHTeSa.

1) IIpeobpa3zoBanue conHeuHOM 3Hepruu B sHepruto ATO;
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2) Bo30ysx1eHrne cBeTOM 3JIEKTPOHOB XJI0pOdHUILIa;
3) ®ukcanus yriaekucioro rasa;
4) O6pazoBaHue Kpaxmana;

5) Ucnionb3oBanue sueprun AT® st cuHTE3a TITFOKO3HI.

Bapuanr 2.

YcTaHoBHUTE MPABUIBHYIO TIOCIEI0BATENBHOCTh CTaAUI Mpoliecca HMOpUOreHe3a YeloBeKa. 3arnuuinTe
COOTBETCTBYIOIIYIO IOCTIEA0BATEIHHOCTD HUPP.

1) ractpyna;

2) Heiipyna;

3) 3urora;

4) opraHoreHes;
5) mopyna;

6) 6nacryna.

Bapuanr 3.

YcTaHOBHTE MOCTEAOBATEIHHOCTh COOBITUN TIPU CUHTE3E OENKa B 9yKapUOTHUECKON KIIETKE. 3aUIInTe
COOTBETCTBYIOIIYIO IOCIEA0BATEIBHOCTh LUPP.

1) TpaHCKpHUILKUS;

2) co3aHue MENTHIHBIX CBS3CH;

3) coenqunenue uPHK ¢ pubocomoii;
4) nponeccunr (co3peBanue) nPHK;

5) BBICBOOOKICHHE MOJIUIIENTHAHOMN IIETH.

Onenka |Ilokaszarenu oneHKH

5 3amaHne BBITOJIHEHO B IIOJIHOM 00BEME.
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4 HpI/I BBITIOJIHCHHHU 3aJaHHA JOMTYIICHBI IBC OIIIMOKH.

3 [Ipu BbIMONIHEHUY 3aaHKSI TOMYLIIEHbI TPU OLIUOKH.

3ananne Ne4 (10 MmunyT)
Bapmuanr 1.

VY4eHble peluIniii UCCIIE0BaTh, 3aIUINAET JIM JBYXKOMIIOHEHTHas BakMHA «CIyTHUK V»» OT
3apaxeHnust BupycoM SARS-CoV-2. UcnbiTyeMbIX pa3aenuiy ciiydaiiHbIM 00pa3oM Ha JABE TPYIIIIbI,
NepBOIl BBOJMIIN BaKIMHY, a BTOPOM — I1ane0o, Mpyu 3TOM CaMH HCIIBITyeMble HE 3HAJIU, B KAKOU U3
rpynn oHU HaxonaaTcd. Jlanee yueHble peruCTpUPOBAIIU IaHHBIE O ClTydasx 3apakeHusl B 00eux rpymnmnax B
TEUEHUE 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 HCCIEA0BATEIAMH, a KAKOW MEHSJICS B 3aBUCUMOCTHU OT Hero? Yem
MOTYT OBITh IIPEICTaBIEHbI Pa3Hble BaKIIMHBI OT BUpycoB? Kakue Bupl UMMyHHTETA (OPMUPYIOTCS Y
BaKLIMHUPOBAHHBIX U y nepebonenmux? Kakum o0pa3oM paboTaeT UMMYHHUTET IPOTUB BUPYCOB?

Bapuanrt 2.

Haiinure Tpu ommOku B puBeIeHHOM TeKcTe «IIpokapuoT u 3ykapHoTh». YKaXUTe HOMepa
MIpeJI0KEHUH, B KOTOPBIX CAeNaHbl OIKUOKU, UcpaBbTe uX. JlaiiTe mpaBmiibHYI0 (OPMYIUPOBKY.

(1)KneTtouHsle opraHu3Mbl AENAT Ha MPOKAPUOT U 3yKapHoT. (2)[IpokapuoTsl — A0sAAEpHbIE OPraHU3MBI.
(3)K npokapuoram OTHOCSTCS OaKkTepuH, BOAOPOCau, rpuobl. (4)[IpokapuoThl — OHOKIIETOYHBIE
OpPTraHU3MBl, @ 3YKapHUOThl — MHOTOKJIETOYHbIE OpraHu3Mbl. (5)IIpokaproThl U 3yKapuOThl MOTYT OBITH
Kak aBToTpo(hamu, Tak u rereporpodamu. (6)Bce aBToTpodHbIE OpraHU3MbI HCIIOIB3YIOT COTHEUHYIO
SHEPTHIO JJI CUHTE3a OPraHUYECKUX BEIECTB U3 Heopranuyeckux. (7)CuHe-3eneHble — 3TO BOJIHBIE
WIH peXe MOYBEHHbIE POKAPUOTHBIE aBTOTPOPHBIE OPraHU3MBI.

Bapuanr 3.

Haiigute OIIIMOKH B IMPUBCACHHOM TCKCTC. Vkaxure HOMCECpa HpeﬂHO)KCHHﬁ, B KOTOPbIX OHH JOITYHICHBI,
HCIIPABbTEC UX.

1. I'. Menzaenp CKpelrBai Be YUCTbIE JIMHUU pacTeHui ropoxa. 2. OHU OTIMYAIKChH 110 IBYM
IIPU3HAKaM — JKEJITOMY U 3€JIEHOMY LIBETY CEMsH. 3. B IepBOM NOKOJIEHUH OT CKPELMBAHUS ATUX JIMHUN
MOSIBWJINCh PACTEHUS JAIOIINE TOJIBKO

TUIOJIBI C )KENTBIMUA ceMeHaMu. 4. Bo BTOpOM MOKOJICHHH, TTOJTyYEHHOM OT CKPEIIUBAHUS THOPHIOB
MIEPBOTO MMOKOJICHUSI, IOSBUIIUCH PACTEHUS, KaK C )KENThIMU, TaK U C 3eJIeHbIMH ceMeHamu. 5. [Ipu aTom
MTOJIOBMHA THOPHIOB J1aBajia JKeIThle ceMeHa. 6. OKpacKy CeMsiH, MPOSIBUBIIYIOCS B JIBYX MOKOJCHUSIX
ruOpuI0B (3KENTYI0), HA3BaJIHN PEIECCUBHOM.

OI_[CHKa Ilokazarenu OoLICHKH
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5 3amaHne BBIMTOJIHEHO B IIOJIHOM 00BEME.

4 [Ipu BhIMONIHEHNY 3a7]aHKs] TOMyLIEHa OJHA OIIHUOKa.

3 HpI/I BBITIOJIHCHHUH 3aJaHHA JOMTYILICHBI IBC OIIIMOKH.

3ananue NeS (10 MunyT)

Bapuanr 1.

[IpounTaB TEKCTHI ¢ UHPOPMALIUEH, COCTABBTE OMUCAHUS PA3TUINI DYKApPUOT OT MPOKAPHUOT.
Tekcr 1.

[IpokapuoTrueckue OpraHu3Mbl - 3TO MUKPOCKOITUYECKHE, B MOJABIISIONIEM OOJIBIIIMHCTBE
OJTHOKJIETOYHBIE ¥ KOJIOHUATIbHBIE CYIIECTBA. J[J1s1 MpOKapHOT XapakTEpHO U 00pa30BaHuUs
MHOTOKJIETOYHBIX CTPYKTYp. OHU 4acTO MPUKPEIUISIOTCA K TTOBEPXHOCTSIM U (OPMHUPYIOT OMOTUICHKH,
KOTOpBIE elle Ha3bIBAIOT MUKPOOHBIMU TJIEHKAMU. JTH TUICHKH MOTYT UMETh OT HECKOJIBKUX
MHKPOMETPOB JI0 MOJIOBUHBI MUJUIMMETPA B TOJIIIMHY M YaCTO COJIEPKAT MHOTO TPOKAPUOTUUECKUX
BU0B. Elle oqHIM npuMepoM MpocCTeiiiieii MHOTOKIIETOUHOM OpraHu3aluu sSBIsSeTCsl 00pa3oBaHue
MUKCOOAKTEPHH MPU HEJOCTATKE MUIIH TUIOAOBBIX Tel, coaepx amux okoio 100 Teic. bakrepuanbHbIX
kieTok. Kietku nmpokapuoT uMeroT GpyHaaMeHTaIbHbIe OTIUYUS OT SYKaPHOTUYECKUX KIETOK. Y
MIPOKAPHOT SAJICPHBIN anmapar He OTTPaHUYCH SIACPHON 000JI0YKON OT UTOIIIIA3MbI. MX KJIETKH JIMIIICHBI
OOJIBIIMHCTBA MEMOPAHHBIX OPTaHEeIUI, IPUCYIIUX 3YKAPUOTHI (XJIOPOIUIaCTOB, MUTOXOHApHUH, DIIC,
amnmapata [ oybKy, TH30COM, MUKPOTHUIIEIS). | 'eHeTnueckast nHGOpMaIHs MPOKAPUOT COXPAHSIETCS B
BU/JIE KoJblieoOpa3Hoit monekynsl JJHK B HeOObIIOM yyacTKe MUTOIUIa3MbI - Hykieouaom. JJHK
MIPOKAPHOT, KOTOPasi MOTydnsia Ha3BaHue "0aKTepUabHON XpOMOCOMBI'", OOBIYHO HE CBsI3aHa C OeITKaMu-
TUCTOHAMU U PETYIISIIHS paOOThI TEHOB OCYIIECTBIICTCS Yepe3 METAO0OIHTHI.

Texkcrt 2.

Bo Bcex 9ykapHMOTHYECKHUX KIETKaX BBIIACIAIOT HUTOILIA3MY, OTTPAHUYEHHYI0 OT BHELIHEW CpENIbl
MeMOpaHoil . B nuTomnnasMe ecTh OTTpaHUYEHHBIE OT HEe YK€ CBOMMHU MeMOpaHaMHU sIIpO U Pa3IUYHbIE
OpraHoufpl KJIETKU. B sape HaxoauTes AApBILIKO, XPOMATHH, SIAEPHBIN COK. B niutoriasme
MPUCYTCTBYIOT MHOTOYHCIIEHHBIE PHOOCOMBI (00Jiee KPYIIHbIE, YEM Y IPOKAPHOT), pa3inyuHbIe
BKJIFOUEHUS.

JU1g 5yKapHOTHYECKHUX KIIETOK XapaKTepHa BbICOKasl yHOPSA0YEHHOCTh BHYTPEHHETO COAEPKUMOTO.
Taxum 00pa3oM B KJI€TKe JOCTUraeTcs pas3zieneHne OMOXUMHUYECKUX IIpolrieccoB. MOIEKYISpHBINA cOCTaB
MeMOpaH, Ha0Op BEIECTB U MOHOB Ha UX MOBEPXHOCTH OTJIMYAETCS, YTO O0YCIOBIMBAET MX
(YHKIMOHATIBHYIO CIIELUAIN3aIUIO.

B nuronnasme npucyTCTBYIOT O€lIKU-(EPMEHTHI IITMKOIN3a, 00MEHa caxapoB, a30THUCTBIX OCHOBAHUH,
aMHHOKUCIIOT U JIMNU0B. V3 onpeeneHHbIX O0elIKoB MPOUCXOIUT cOOpKa MUKpoTpyOouek. [luTomnasma

BBITIOJTHSIET OOBEAMHSIONIYIO U KapKaCHYIO ()YHKIIHH.

OpraHesnbl MOCTOSTHHBI U BBITIOTHSIOT )KU3HEHHO BakHbIE (yHKIMH. Cped HUX €CTh OpraHeIUTbI
obmiero 3HaueHus (mutoxouapuu, II1C, komruiekc ['onbmxu, pudOCOMBI, MOIMCOMBI, TU30COMBI,
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MUKPO(PUOPUILIBI U MUKPOTPYOOUKH, IEHTPUOJIN KJIETOYHOTO LIEHTPA, XJIOPOIUIACThI U APYyTHE
IUTACTHU/IbI) U CTIELUANIbHBIC Y CIELUATU3UPOBABIINXCS KIETOK (MUKPOBOPCUHKH, PECHUYKH,
CUHANTHYECKUE My3bIPbKU U JP.).

Bapuanr 2.

W3 nByx TecToB, chopMupyiite COOCTBEHHBIN MUCbMEHHBI OTBET HA OCHOBE OMOJIOIMYECKOMN
uHpOpMaLUH.

Texem 1.

JIHK (0e30KkcupuboHyK1euHo8as KUCioma) — c80e00Pa3Hblil Yepmedic HCUHU, CLOANCHBIN KOO, 8 KOMOpOM
3aKII04eHbl OAHHbLE 0 HACIeOCMBEeHHOU UHGpopMayuu. Ima CloHCHASL MAKPOMOJIEKYId CNOCOOHA
Xpanums u nepedasams HACIeOCMBEHHYIO 2eHEMUYEeCKYI0 UHpopMayuro u3 nokoieHus 6 noxkonenue. JJ[HK
onpeoensem makue C80UCMEa 100020 HCUBO2O OP2AHUIMA KAK HACIEOCBEHHOCMb U USMEHYUBOCTIb.
3akooupoeannas 6 neii ungopmayus 3a0aem 6Cro NPOZPAMMY PA3GUMUSL TH0O020 HCUBO2O OP2AHUIMA.
I'enemuuecku 3anoxcentvie hakmopwvl NPedOnpedensiton 8ecb X00 HCU3HU KAK Yelo8eKd, mak u 106020
op. opeanusxma. Mckyccmeennoe uiu ecmecmeeHHoe 6030eticmeiue GHeunell cpedbl CNOCOOHbL TUULD 8
HEe3HAYUMENbHOU CIMeneHu NOBIUAMb HA 00UYI0 BbIPAICEHHOCb OMOETbHBIX 2eHeMUYECKUX NPUSHAKOB
WU CKA3AMbCA HA PA3GUMUL 3ANPOSPAMMUPOBAHHBIX NPOYECCO8.

Texkcrt 2.
Je3okcupudonyknenHonas kucinota (JJHK) — monmumep, COCTOUT U3 HYKJICOTH/IOB.

Hyxneorun JIHK coctout u3 azorucroro ocHoBanus (B JJHK 4 tumna: aneHuH, TAMHH, TUTO3WH, TYaHUH )
MOHOcCaxapa JAe30Kcupru003bl, PocPopHOIl KUCTOTHI.

HyxkneoTuapl coeIMHSIIOTCS MEKTy CO00# MPOYHOM KOBAJICHTHON CBSI3bIO Uepe3 caxap OJHOTO
HyKJIeoTuAa U HochopHYIO KUCIOTY Apyroro. [lomyyaeTcs monMHyKICOTUIHAS 1IETIb.

JIBe MOMMHYKICOTHAHBIE HEMH COSTUHSIOTCS APYT C JPYTOM CIa0bIMU BOJOPOJHBIMH CBS3SIMH MEXTY
a30THCTBHIMU OCHOBaHUSIMHU 10 TPAaBUITy KOMIIJIEMEHTAPHOCTH: HAIIPOTUB a/ICHUHA BCErla CTOUT TUMHH,
HaNpOTHUB IUTO3MHA — T'yaHUH (OHM MOJIXOASAT APYT APYTy MO GOpME U YUCITY BOJOPOIHBIX CBS3EH —

Mexay A u T nse cBsizu, mexay Ll u I' — 3). [Tonywaetcs aoitnas nens JIHK, ona ckpyunBaercs B
JIBOWHYIO CIIAPaJb.

Bapuanr 3.

benku

IIpounraiite Tect, coctaBbTe KiIacTep «PyHKIUH 0CJIKOBY.

OnHuMmu U3 Hanboslee BaXKHBIX OPraHMYECKUX KOMIIOHEHTOB JKUBOTO SIBJISIIOTCS Oenku. benku -
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MMOJIMMEPEBI , UX MOHOMEpPAMHU CITY>KaT aMUHOKHUCIIOTEI. KomnyecTBO aMUHOKHCIIOT B MOJICKYJIaX pa3HbIX
OeNKOB MOKET Koyie0aThCs OT 3-5 10 HECKOIBKUX ThIcs4. B Oenkax moctossHHO BeTpeuatores 20 BUIOB
aMUHOKHCIIOT. OHU OTJIMYAIOTCS 110 CBOEMY CTPOCHHIO, HO HMEIOT OOIINE TPYIIIEI, TIOCPEICTBOM
KOTOPBIX COCTUHSIOTCS B AJIMHHBIC 11enu [locnen0BaTenbHOCTh M YUCIIO aMUHOKHCIIOT JUISl KasKIOTO
Oenka CTporo MHAMBHAYaNbHBL [loaTOMY pazHooOpasue 0eaKkoB Oe3rpaHUIHO.

benku nMeroT cioxkHOE CTPOEHUE U HECKOJIBKO CTPYKTYPHBIX YPOBHEH, KOTOPbIE OMPEAETSIOT UX
CBOWCTBA U BbINONIHsAEeMbIe GYHKIHUU. OCOOEHHOCTH CTPYKTYpPHI, POPMBI, CBOMCTB U (QYHKLUI OEIKOBOI
MOJIEKYJIbI 3aBUCAT, B IEPBYIO OUEPE/Ib, OT [IOCIIEOBATEILHOCTH AMUHOKHUCIIOT B MOJIUNENTUAHON IETH.
B kaxom Genke 3Ty MOCIE0BATENIbHOCTD ONPEIeNIAeT HACAeICTBEHHAs! IPOrpaMMa OpraHu3ma.
[ToaTomy Genku Ka)10ro OpraHu3Ma pasiandarorcs Ipyr OT Ipyra.

benku, B oTuuMe OT Ipyrux OpraHMYeCcKUX BEILECTB, JIETKO pa3pymatrcs. OHU cBOpaunBaIOTCs MPU
JEHCTBUU CUIIBHBIX KUCIIOT, I1EJI0YEH, COIEH TSKEINIBIX METAJIJIOB, HAIIPUMED CBUHIIA U PTYTH, BBICOKHUX
TEMIEPATYP U PATUOAKTUBHOTO U3JTyUYEHHUsA. DTOT MPOLIECC Ha3bIBAETCS JEeHATYypallei.

Cpenu opraHMYEeCKHUX BEIIECTB OCIIKM 3aHNMAIOT IIEPBOE MECTO 110 Pa3HOOOPA3UIO BHIOIHAEMBIX
¢yukuuid. Camas BaxxHas U3 HUX - pepmenTaTuBHas1. epMeHTsI (OT J1aT. HEpPMEHTYM - 3aKBacKa) - 3TO
OMOJIOTHYECKHE KaTalIN3aTOPHl, T.€. YCKOPUTEIH XUMHUYECKUX peakuuil B )kuBoM. Creayromas BaKHas
(GyHKIMSA OETTKOB - CTPOUTEINbHAS.

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

JIBurarenbHasi QyHKIMS CBsI3aHA C COKPATUTEIbHBIMU O€JIKaMH, KOTOPBIE BXOJIAT B COCTAB MBIILIEYHBIX
BOJIOKOH, PECHHYEK, K'YTHKOB, a 3HAUUT - 00€CTIeUNBAIOT ABMKEHHE OPraHU3Ma U KJIETOK.
TpancriopTHBIE OEJIKM CBSI3BIBAIOT U EPEHOCAT BEIIECTBA B OJHOM KJIETKE U BO BCEM OpPTraHU3ME.
Hanpumep, reMor;iobuH 3puTpOLUTOB TPAHCHIOPTUPYET KUCIOPO U YIIIEKHUCIIBIHN ra3.

benku BBIMOTHAIOT U 3aIIUTHYIO (QyHKIMIO. OHM 00pa3yloT aHTUTENA, 3AIIUIIAIONINE OPTaHU3M OT
00J1€3HETBOPHBIX OAKTEpUi U BUPYCOB. PerynsiTopHbie OENIKH - 3TO TOPMOHBI, PETYIUPYIOLIUE 0OMEH
BELIECTB B OPraHU3Me.

Ornenka |Iloka3zarenu oneHKH

5 3amaHne BBIIOJIHEHO B IIOJJHOM O0OBEME.

4 [Ipu BBITIONIHEHUY 3aJaHMsI, JOMYIICHHI IB€ HETOUHOCTH.
3 HpI/I BBITIOJTHCHHH 3aJJaHUA, I[OHYHIGHBI TpI/I HCTOYHOCTH.

Texkymuii KOHTPoOJIb N2 (45 MUHYT)
®opma koHTpoJsi: KontponbHas pabota (Onpoc)
OnucartenbHas YacTh: IHCHMEHHAs paboTa
3apanmne Nel (5 MuHyT)

Bapuanr 1.

ctp. 7u3 15



CyIIHOCTh KJIETOYHON TEOPUH TOUHEE OTPAKEHA B MOJIOKEHUU:

1) Bce KII€TKM MHOTOKJIETOYHOT'O OPraHKU3Ma BBIMIOJIHAIOT OJIMHAKOBBIE (DYHKIIHH;
2) Bce KJIETKM MHOTOKJIETOYHOI'O OPraHU3Ma OJMHAKOBBI IO CTPOEHUIO;

3) Bce OpraHu3Mbl COCTOSIT U3 KIIETOK;

4) KJIETKU B OpraHu3Me BO3HUKAIOT U3 MEXKKJIETOYHOIO BEIIECTBA.

JaiiTe 00bsSCHEHUS ITUM ITyHKTaM.

Bapuanr 2.

VYcranosute MMOCJICA0OBATCIIBHOCTD 3BOJIFONMOHHBIX MPOHCCCOB, MPONCXOJUBIINX HA 3€MJ'I€, B
XPOHOJOI'MYCCKOM IMOPAIAKE. 3anumure COOTBCTCTBYIOIIIY IO MMOCIICAOBATCIIBHOCTD I_II/I(I)p

1) BBIXOJ OPraHU3MOB Ha CyIIy;

2) BO3HUKHOBEHHUE (POTOCUHTE3A;

3) popmMupoBaHUE 030HOBOT'O IKPAHA;
4) oOpa3oBaHue KOAllEpBAaTOB B BOJIE;

5) nosiBneHue KJICTOYHBIX (HOPM JKU3HU.

Bapuanr 3.

BBI6epI/ITC TPpHU BEPHBIX OTBCTA U3 HICCTHU U 3alIUIINUTC LII/I(I)pBI, moa KOTOPbIMH OHH YKA3aHBbI. CXOI[HOC
CTPOCHUC KIICTOK paCTCHI/Iﬁ 1 )KUBOTHBIX CBUACTCIILCTBYECT O

1) poacTBE 3TUX OPTraHU3MOB;

2) OOIIHOCTH MTPOUCXOKIACHHS PACTCHUI U )KUBOTHBIX;
3) IPOMCXOXKICHUN PACTCHUH OT KHUBOTHBIX;

4) pa3BUTUHU OPTaHU3MOB B MPOIIECCE IBOIOINU;

5) eIMHCTBE PACTUTEIHHOTO U )KHBOTHOTO MHUPA;

6) MHOTr0OOpa31K UX OPraHOB M TKaHEH.

Onenka |Ilokaszarenu oneHKH
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5 3amaHne BBIMTOJIHEHO B IIOJIHOM 00BEME.

4 [Ipu BhIMONIHEHNY 3a7]aHKs] TOMyLIEHa OJHA OIIHUOKa.

3 HpI/I BBITIOJIHCHHUH 3aJaHHA JOMTYILICHBI IBC OIIIMOKH.

3ananue Ne2 (15 MuHyT)
Bapuanr 1.

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

[Ipu ckpenBaHUM CaMOK MBIILIEH C YEPHOU MIEPCThIO, KOPOTKUM XBOCTOM U camiia ¢ 0eoil mepceToio,
JUTMHHBIM XBOCTOM M0J1yueHo 50% ocoOeil ¢ 4epHO# MepCThIO U JUIMHHBIM XBOCTOM, 50% - ¢ uepHOi
LIEPCTHI0 U KOPOTKUM XBOCTOM. BO BTOPOM citydae CKpeCTHIIN ITOJIYYEHHYI0 CAMKY € YEPHOM LIEPCTHIO,
KOPOTKHM XBOCTOM U caMlia ¢ 0eioif mepcThio, KOPOTKUM XBOCTOM. COCTaBbTE CXeMy peIICHUs 3a/1a4H.
Onpenenure reHOTUIIBI POAUTENEH, TEeHOTUIIBI U (DEHOTUIBI IOTOMCTBA B JIByX CKpPEIIMBAHUSIX,
COOTHOILIEHHE (DEHOTUIIOB BO BTOPOM CKpelinBaHUH. OOBACHUTE NPUUYHMHY [10JyYEHHOTO
(heHOTUNTNYECKOTO paCIICTNIEHUS! BO BTOPOM CKPEIIMBAHUU.

Bapuanr 2.

Bacwunnca - kapernasas *KeHIIMHA C HOPMaJIbHOM CBEPTHIBAEMOCTHIO KPOBH BBIILIA 3aMyXK 32 EBrenuns
-rony0ormnaszoro remouiarka. Y HUX poauiiach Kaperiaszas 104b Mapus ¢ HopMalbHON
CBEPTHIBAEMOCTbHIO KPOBHU U Tosrydoriasbiii cbiH [letp ¢ remodunueii. CoctaBbTe cXeMy pelIeHUs 3aJauH.
Omnpenenute reHOTUIIBI POAUTENEH, TEHOTHUIIBI, (PEHOTHUIIBI U 1TOJI TOTOMKOB. Kakoil reHOTHIT nMen
Kaperyasblii My Mapuu ¢ HOpMaJIbHOM CBEPTHIBAEMOCTBIO KPOBH, €CJIM U3BECTHO, UTO Y HUX POAMIICS
royoorna3blii ChlH, cTpajgaromnii remodunnei? Bacunuca cunrana, uro uMeHHO EBrenuii nepeaan
[lerpy cBoii ren remoduinu. beia nu Bacunuca npaBa? OTBET nosicHUTE.

Bapuanr 3.

JKeniyHa ¢ BOTHUCTBIMH BOJIOCAMHU M HOPMAJILHBIM I[BETOBBIM 3PEHUEM BHIIILIA 3aMY3K 32 MY>KUUHY C
MPSIMBIMHU BOJIOCAMHM, CTPAAAIOLIETO JAIbTOHU3MOM. Y HUX POJUIICS ChIH C BOJHUCTHIMHU BOJIOCAMU —
JTATBTOHUK M JI0Yb C BOJIHUCTBIMU BOJIOCAMH, HE CTPAJAroNias JaTbTOHU3MOM. J[04b BBIIIIA 3aMyX 32
MY>KUYHHY C KypuaBbIMH BOJIOCAMU U IaTbTOHU3MOM. B 3TOM Opake poauiiocs JBe IEBOYKH: C
KypYaBbIMHU BOJIOCAMHU U C BOJTHUCTBIMH, 00€ C HOPMAJIBHBIM IIBETOBBIM 3peHHEM. COCTaBbTE CXEMY
pelIeHus 3a1aun. Y KaKUTe TeHOTUIIBI U (DEHOTHIBI BCEX pOoaUTENel U neTel B o0onx Opakax. Kakosa
BEPOSITHOCTH POXKACHUS peOCHKA C TalbTOHU3MOM BO BTOpoM Opake? OTBET MOSCHUTE.

Onenka |Ilokaszarenu oneHKH

5 3amaHne BBIIOJIHEHO B IIOJIHOM 00BEME.
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4 HpI/I pCIICHUHA 3a1a4X COCTABJICHA CXCMbI CKPCIIUBAHUA, OIPCACIICHBI TCHOTHUIIBL pO,[[HTCJ'IGﬁ,
(beHOTI/IHBI IMOTOMCTBA OJHOI'0 CKPCIINBAHUS.

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

3apanue Ne3 (5 MUHYT)

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

1) GuorneHo3;

2) NOMmySIuS;

3) HelipoH;

4) MHOTOKJICTOYHBIN OPTaHU3M;

5) 6uocdepa.

Bapuanrt 2.

YcTaHoBHTE NOCIE0BATENBHOCTD COOBITHH, MPOUCXOIAIINX MTPU MeTa0oIu3Me OEIKOB B OpraHu3Me
YyeJioBeKa, HauKHas ¢ MoMaJaHusl MUIIM B JKeTy10K. B oTBeTe 3anmumnimre cOOTBETCTBYIONIYIO
M0CIIe10BATEIbHOCTD LUDD.

1) paciierieHne HEHYKHBIX M UCTIOPYEHHBIX 0enKkoB 1 okuciaeHue ux 10 CO,, NH; u H,O;

2) paclienyieHye NenTUA0B Ha aMUHOKUCIIOTHI B IBEHAALIATUIIEPCTHOM KHIIIKE;

3) paciueruieHue OelKOB Ha KOPOTKHUE MENTHIBI B XKETY/IKE;

4) nocTyIieHne aMMHOKHUCIIOT B TKAHU U CUHTE3 COOCTBEHHBIX OEJIKOB;

5) BeiBenenue CO,, NH; u H,0 u3 opranusma;

6) BCAaCbIBAHUC aMHWHOKHUCIIOT B KPOBb B TOHKOM KHIICYHUKC.

Bapuanr 3.

Pacnonoxxurte B mpaBUJIbHOM MOPSIAKE MYHKThI HHCTPYKIIMH 110 U3MEPEHUIO apTepUaIbHOTO AaBieHus. B
OTBETE 3aMUILINTE COOTBETCTBYIOLIYIO MOCJIE0BATENBbHOCTD LUGP.

1) 3akpoiiTe KIanaH 6alJIOHa TOHOMETPA U HarHETalWTe C TTOMOIIBI0 PE3MHOBOTO 0aJIIOHa BO3AYX J10
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HCUYE3HOBEHMS MyJIbCa WM JI0 TToKa3aHus Ha 1udeponare toHomerpa 140—150 mm pr. CT.

2) Huxe MaH>XeTKU B JTOKTEBOM Cru0e yCTaHOBUTE (DOHEHTOCKOII.

3) B MOMeHT ncye3HOBEHHS MTyJIbCa MAHOMETP YKa3bIBa€T MUHUMAJIbHOE (AMACTOIINYECKOE) JaBICHHUE.
4) [1noTHO 0O6EpHUTE MaHKETKY TOHOMETPA BOKPYT OOHAKEHHOTO IJIe4a UCIBITYEMOTO U 3aKpPEIUTE €e.

5) B MOMEHT TIOSIBJICHHS ITyJIbCOBBIX YJIapPOB MTOKA3aTeIhb MAHOMETPA COOTBETCTBYET MAaKCUMAJILHOMY
(cucToNMMYECKOMY) AaBIICHUIO.

6) ITproTkpoiiTe BEHTUIIb, MEIJIEHHO BBIITYCKAaNTE BO31yX U3 MaHXEThl. BHUMATENBHO cliequTe 3a
MOKa3aHHUSIMU MaHOMETpa 1 OAHOBPEMEHHO MPUCIYIINBAUTECH K 3BYKaM B (poHEHHOCKOIE.

Ouenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B ITOJIHOM 00OBEME.

4 [Ipu BhIMONIHEHNY 3a7jaHKs] TOMyLIEHa OJHA OIINOKA.
3 [Ipu BBIMIOIHEHWY 3aJaHUS] TOTYIICHBI ABE OIIHOKH.

3ananue Ne4 (10 MmunyT)
Bapuanr 1.

I'myxoTa - ayTOCOMHBIH NpU3HAK; 1albTOHU3M — IPU3HAK, CLEIUICHHBIH ¢ mosioM. B Opake 310poBbIxX
poautenei poauics pedeHok riryxoil nanpToHuk. CoctaBbTe cxemy perieHus 3aaaun. Onpeaenure
TeHOTHUIIBI pOJUTENIel U peOeHKa, €ro MoJI, TeHOTUIBI U (PEHOTUIIBI BO3MOXHOIO TOTOMCTBA, BEPOSTHOCTh
poXxeHus netreit ¢ ooenmu aHoManusMu. Kakue 3aKoHbI HAaCcIeACTBEHHOCTH MPOSBISIOTCS B JAHHOM
cinyqae? OTBeT 00OCHYHTE.

Bapuanr 2.
VY IBBHHOTO 3€Ba KpacHas OKpacka IBETKa HEMOJIHO JOMHUHHUpYET Haj Oenoil. ['mOpumnoe pacrenue
HMMEET PO30BYI0 OKPACKY. Y3KHE JIUCThs HEMOIHO JOMUHUPYIOT HAJl IIUPOKUMH. Y THOPHIOB JIUCThS

HUMCIOT CPCAHIOIO HINPHUHY. Kaxoe moromcTBO IMOJIYUHUTCA OT CKpPCIIWMBAHUA PACTCHUA C KpaACHBIMU
IBCTKaMU U CPCAHUMMU JIMCTbAMU C pACTCHUEM, UMCIOIIIUM PO30BBIC IBETKU U CPCAHUC JIACThS?

Bapuanr 3.

. 0 TA B .
I'en, oTBeyaronii 3a rpynIbl KPOBU y Y4EIIOBEKA, UMeeT Tpu ayutens: 1, [7, 1. Ilonoxurensusiii pesyc-
(hakTop TOMUHUPYET HaJ OTPULIATEIIbHBIM.

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

Onuenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B IIOJIHOM 00OBEME.

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

3ananue NeS (10 MunyT)

Bapuanr 1.

IIpouuTaiiTe TEeKCT, 0TBETbTE HA BONPOCHI U BHINMOJIHHUTE 32/IaHUS K TEKCTY.
Bupycsoi

B 1892 rony pycckuii yuensiit .M. ViBaHOBCKUI onucan HeoObIYHbIE CBOWCTBA BO30YyauTENs O0JIE3HU
Tabaka - Tak Ha3bIBaeMOM TabayHOI MO3auKu. DTOT BO30YIUTEIb IPOXOAMI uepe3 OaKkTepuaibHbIe
¢unbTpel. TakuM 00pa3oMm, 310pOBbIe pacTeHHs Tabaka MOKHO 3apa3UTh OECKIETOYHBIM (PUIBTPATOM
coka 6osnbHOTrO pacrenus. Uepes Heckonbko set . Jlepdep u 1. @pour o6Hapy MK, 4TO BO30OYAUTEND
A11ypa - 00JIE3HU, HEPEKO BCTPEUAIOILEHCS Y IOMAIIHErO CKOTA, TAKXKE IPOXOIUT Yepe3 OaKTepHalIbHbIe
¢unbTpatel. Hakoner, B 1917 rony ®@. /1. Dppesib oTKpbL1 6akTepuodar - BUpyc, HOpaskaronui
O6axTepun. Tak ObUIM OTKPBITHI BUPYChHI PACTEHH, dKUBOTHBIX U MUKPOOPTaHU3MOB. DTH TPU COOBITHUS
MIOJIOXKWIIM HaYaJIo HOBOW HAayKe - BUPYCOJIOTHH, U3yUaloliel HeKJIeTOUHbIE (OPMBI KU3HU.

Bupycel urpatot 60JbI11yI0 pojib B )KU3HU yesioBeka. OHU SBIISIOTCS BO30YIUTENAMH PsAa OMACHBIX
3a00JIeBaHUH - OCIIBL, TE€TIATUTA, SHIE(DATUTA, KPAaCHYXH U IpYruX. BUpychl 0OMTaIOT TOJIBKO B KJIETKaX,
3TO BHYTPUKJIETOUHBIE MTapa3uThl. B cBOOOIHO KMBYIIEM, AKTUBHOM COCTOSIHUM OHU HE BCTPEYAIOTCS U
HE CIIOCOOHBI pa3MHOXKAaThCsl BHE KJIETKU. B HacTosIee BpeMs BUPYChl pacCMaTPUBAIOTCS HE TOJIBKO KaK
BO30yaUTENN MHPEKIIMOHHBIX 3a00JI€BaHU, HO M KaK IEPEHOCUUKU T'eHETUYECKONH HMH(POPMALIUN MEX Ty
Bujgamu. Eciam y Bcex KJIETOUHBIX OPraHU3MOB 00513aTEIbHO UMEIOTCS JIB€ HyKJIEMHOBbIE KUCIOTHI - JJHK
u PHK, To BUpycHI coneprkaT TOIbKO OAHY U3 HUX. Ha 3ToM 0cHOBaHMM BCE BUPYCHI ACIAT Ha JIBE
6onbiue rpynnsl JJHK-conepxamue u PHK-conepskamue. B oTiinune oT KJI€TOYHBIX OPraHU3MOB Y
BHUPYCOB OTCYTCTBYET COOCTBEHHAsl CCTEMa, CUHTE3UpYyolas 0esiku. BUpycsl BHOCAT B KJIETKY TOJIBKO
cBOIO reHeruueckyto nupopmanuio. C marpuisl BupycHoit JJHK v PHK - cuntesupyercs
uHpopmannonnas PHK, koropas ciyKUT OCHOBOW CHHTE3a BUPYCHBIX OEITKOB pubOCOMaMu
MH(ULIHUPOBAHHOMN KJIETKH.

Monekyna JITHK BHpycOB Wi MX T€HOM MOKET BCTPAaUBATHCS B TEHOM KJIETKH XO35IMHA U CYILIECTBOBATH
B TAaKOM BHUJI€ HEOMPEEICHHO 0JTroe Bpems. Takum 00pazom, mapa3uTu3M BUPYCOB HOCUT OCOOBIN
XapakTep - ITO Mapa3UTU3M Ha TEHETHYECKOM ypoBHe. [locenenre BUpycom JTr000i KIETKH HE TIPOXOIUAT
JUIs Hee OeccleIHO, TaXke €CIU B Pe3ysIbTaTe TAaKOTO «BU3UTA» KJIETKA MOTHOaeT, TO pa3phiB XPOMOCOM,
W3MEHEHUS B MOPAJIKE PACIIONOKEHUS TEHOB, a TAKKE U3MEHEHHS B CAMUX I'€HaX OCTAKOTCA B
«TreHETUYECKON MaMsaTH» KJIETOK.

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

Bupycsel npeactapisioT cob60il aBTOHOMHBIE T€HETUYECKHE CTPYKTYpPbI, HECIOCOOHBIE, OHAKO,
pa3BuBaThcs BHE KieTKU. [lonmararoT, yTo Bupychl u 6akteprodaru - 000COOMBIINECS TEHETUUECKUE
3JIEMEHTHI KJIETOK, KOTOPbHIE 3BOJIIOLIMOHUPOBAIM BMECTE C KIETOUHBIMU (POPMAMHU KU3HH.

BoinosHuTe CieAyOIINe 3aJaAHUA:

1. Ucnonb3ys nHpOpMaIKIO TEKCTa, BBIMULIUTE STANbl M3YYCHHUS BUPYCOB B XPOHOJIOTHYECKOM MOPSIIKE.
2. N300pa3ute cxemMaTHueCKUe MEXaHU3M JISHCTBUS BUpYCa B KIETKE XO3AHHA.

3. Ucnonb3ys nHbOpMAaIMIO TEKCTa, MPUBEIUTE IPUMEPHI OCHOBHBIX CBOWCTB BUPYCOB.

4. BrickaxuTe cBoe MHEHUE K Te3ucy: «llapa3sutusm BUPyCOB HOCUT OCOOBIN XapaKTep - 3TO Mapa3uTU3M
Ha T€HETUYECKOM YPOBHE.»

Bapuanr 2.
IIpouuTaiiTe TEKCT, BLINOJHUTE 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
Ha3bIBAIOTCS HYKJIEHHOBBIMU KUCIOTaMU. C MX MOMOIIbIO TeHeTUYEeCKast HHPOPMAIIUs TIepeaaeTCs U3
ITIOKOJICHHA 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, YepeI0OBaHHE
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 «ymakoBana» B xpomocoMbl. OHa HeceT HH(OPMALIUIO O CTPYKTYPE
Bcex 0eKoB, KoTopble PyHKIMOHUPYIOT B KieTke. PHK ynpaBnseT npoueccamu, KOTOpble IEPEBOISAT
reaernyeckuit koa JJHK, npencrasnsrommii co0o0il onpeneaeHHyo mocieq0BaTeIbHOCTh HYKICOTHIOB, B
OeJIKHU.

I'en - aTo yuactok mosekyinnl JJHK, koTopas komupyer ogus onpeaeneHasiii 6enok. Hacnencrtsennsie
W3MEHEHUS T€HOB, BBIPAYKAIOLIMECS B 3AMEHE, BBINAICHUU WU NIEPECTAHOBKE HYKJIECOTHUIO0B, HA3bIBAIOTCS
T€HHBIMH MyTallusAMH. B pe3ysibrate MyTauuii MOTyT BOSHUKHYTh KaK MOJIE3HbIE, TAK U BPEIHbIE
W3MEHEHUS [IPU3HAKOB OpPraHu3Ma.

XPpOMOCOMBI - HUTEBUAHBIE CTPYKTYPhI, HAXOSAIIHUECS B AApaxX BCeX KIeTOK. OHU COCTOST U3 MOJIEKYJIbI
JIHK u Genka. ¥V kaxaoro Bua OpraHU3MOB CBOE OIPEIEIIEHHOE YHCIIO M CBOs hopma xpomocom. Habop
XPOMOCOM, XapaKTePHBIN JJIsi KOHKPETHOTO BH/a, HA3BIBAIOT KAPHUOTHUIIOM.

HccnenoBanus KapuOTHUIIOB PA3JIMYHBIX OPraHU3MOB ITOKa3aJik, YTO B UX KIICTKAX MOXKET COACPKATHCA
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JBOMHOM M OJMHAPHBIN HA0OPBI XpoMocoM. [BoitHON HaOOp XPOMOCOM COCTOUT BCETJa U3 MapHBIX
XpOMOCOM, OZIMHAKOBBIX 110 BETUYMHE, (hopMe U XapaKTepy HacieACTBeHHOU nHpopmauuu. [TapHable
XPOMOCOMBI Ha3bIBalOT TOMOJIOTUYHBIMU. TaK, BCE HEMOJIOBBIE KIETKH YEJIOBEKA coepkaT 23 mapsl
XpoMOcoM, T.e. 46 XpOMOCOM IIPEJICTaBJIECHbI B BUAE 23 map.

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

Kamnaﬂ XpomMocoMa COOCPKUT ThICAYU I'CHOB, B HeH XpaHUTCA OMNMPECACIICHHAA YaCTb HaCJ'I€}1CTB€HHOI\/'I
nHpopmanuu. MyTanuu, U3MEHSIOIINE CTPYKTYPY XPOMOCOMBI, Ha3bIBAIOT XPOMOCOMHBIMH.
HemnpaBmibHOE pacX0oxJICHUE XPOMOCOM IPU 0OPA30BAHKH ITOJIOBBIX KJIETOK MOXKET MMPUBECTH K
CEpbe3HBIM HACIIEJICTBEHHBIM 3a00NeBaHusAM. Tak, HanpuMep, B pe3yJabTaTe TAKOH TeHOMHOW MyTalllH,
KakK MOsIBJICHUE B KKJIOM KJIETKE YenoBeka 47 xpoMocoMm BMecTo 46, Bo3HUKaeT Oone3nb [layHa.

JlonmoysiHute

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

I'ennble MyTanyun Kapuorun

XPpOMOCOMHBIE My TaII1

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

Hcrtopus pa3Butus 3HaHUHN YeJIOBEKA O Cpeic OOMTaHUs U B3aUMOOTHOIICHUSX OPTraHU3MOB YXOIUT B
rIyOOKYIO JPEeBHOCTH. UenoBeKy u3aaBHa ObLIO MPUCYIIE CTPEMIICHHE KaK MOXHO OOJIbIIIe y3HATH 00
o0pa3se KU3HU Pa3IMYHbIX OPraHu3MOB. Ellle B aHTHUYHOCTH APEBHETPEUECKUE YICHBIC-(DUITOCO(BI
paccMaTpUBAIINA BIMSHUAE OTIAEIBHBIX KOMIIOHEHTOB OKPY KAIOILIEH CpeIbl HA )KU3Hb PACTCHUMN U
KUBOTHBIX. OJTHAKO JAETAIBHOE U TIIyOOKOE M3yUYEHHE STUX 3aKOHOMEPHOCTEH Hauaaoch Jumib B XIX-XX
BEKAX C MOSBJICHUEM HAYKH SKOJIOTUU.

Hauano n3ydeHus BIMAHUA OKPYXKAIOLIEH CPEebl HA KU3Hb OPTaHU3MOB IT0JIOKUII HEMELIKUN
€CTEeCTBOUCIIBITaTENb-3HIUKIIONEeAUCT Anekcanap ['ym6onpar. B Hauane XIX Beka oH nepBbsIM 00paTHil
BHMMAaHUE Ha CBA3b MEXKAY KIIMMATOM U XapaKTEPOM PaCTUTEIBHOCTH, OCHOBAJ 3KOJIOTHUYECKOE
HampaJieHHuEe B OOTaHHUKE, a TAK)KE C/IEJIa MOMNbITKY YCTaHOBJIEHUSI O0TaHUKO-reorpapuueckux
obnacreil.

Cam TepMHH «3KOJIOoTUs» UId 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 KUBOTHOI'O C OKPY’KaIOIEH €ro Cpefioi, KaKk OpraHM4ecKoM, TaK U
HEOPraHUYECKOH, U MPEXK/IE BCEr0- €ro Py KECTBEHHbBIX WM BPaXA€OHBIX OTHOIICHUN C TEMU
KUBOTHBIMH U PACTEHUSMM, C KOTOPBIMHU OH IIPSIMO MJIM KOCBEHHO BCTYIIAET B KOHTAKT.»
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BoinoJinure 3aganue
1. CkoHCTpYUpYH ONpPENEIIEHNE «IKOIOTHS.
2. Kakue KOMIOHEHTBI OKpYXKarolle cpe/ibl HAllUIM OTPa)X€HUE B ONPE/IeIeHUH ITON Hayku [ exkenem?

YTo MOXKHO UCHPABUTh, 100ABUTh, UCXO/I U3 COBPEMEHHBIX MPE/ICTABICHUH O IapCTBaX KUBOU
PUPOJIbI?

Onuenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B IIOJIHOM O0OBEME.

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