KoHTpo/1bHO-01IeHOYHBbIE CPeACTBA I POBEIeHNUs TEKYIero
KOHTPOJISt
no bO/1.06 buoJjorus
(1 kype, 1 cemectp 2025-2026 yu. r.)

Texkywmmuii konTpoab Nel (45 MunyT)

®opma kouTpoJsi: KourponbHas padota (CpaBHEHHE C aHAJIOTOM)
Onucare/IbHAs YaCTh: MMCbMEHHAs paboTa

3apnanune Nel (10 munyT)

Bapuanr 1.

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

Pa3znesn Omosiornu I[Ipumep

[TumeBrle ienu

[IpoBeieHNE HEPBHOTO UMITYJIbCA

3amuTa OpraHu3Ma OT Yy>KEpPOJHBIX TEJ

PacTeHus ONMCHIBAIOTCS U CPABHUBAIOT C IPYTUMHU
[PaCTEHUSMM.

Bapuanr 2.

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

Pasnen 6mosiorun I[Ipumep

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.
[Iponece oTocuHTE3a pacTeHUI OMMMCHIBACTCS XUMHUYECKON peaKineit:

CO, + H,0O + cBer — yraesog + O,



[lepen yuenbiMH BcTasa 3aa4ya BbISICHUTD, IPOAYKTOM KaKOI'O COETMHEHUS SIBIISIETCSI KMCIOPO/ B 3TOM
nporecce. [ cpaBHEHUS yueHble U3yUMIIM Ipoliecc GOTOCUHTE3a IMyPITypHBIX cepodakTepuii. Jta
OaxTepus Ui (OTOCHHTE3a UCIIOIB3YET CEPOBOJOPO/I U B KaYECTBE MOOOYHOIO MPOAYKTA BbIAEISAET
aTOMapHyIo cepy. YpaBHeHUE (POTOCHHTE3A Ul ATUX OAaKTEpUil BHITTIAUT CIEAYIOUIMM 00pa3oM:

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

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

Ornenka |Iloka3zatenu oneHKH

5 3amaHne BBIIOJIHEHO B IIOJJHOM O0OBEME.

4 [Ipu BBIMIONIHEHWY 3aJaHHS] TOTYIICHBI ABE OIIHOKH.
3 [Ipu BbIMONIHEHUY 3aaHMSI TOMYLIEHbI TPU OLIUOKH.

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

Anabuos, buonorus, Bupyconorusi, Auaromusi, ®usnonorus, UmmyHonorus, boranuka, 3oomorus,
HacnencTennas usmeH4YnBOCTh, MoudukanmonHas H3MEeHIHBOCTh, | eHeTnka, Cenexiusi,
Mopdonorus, Cucremaruka, [ 'ucronorus, Jkonorus, ['en, Knerka, Kommnec ['onpmxu, Opranenna,
DHpomnazMaruyeckas cetb, Mutoxouapuu, JIHK, PHK, Bupycsl, Dxomorust, DBomrorus, Bun,
Coo6miectBo, [lonymnsuus, buonienos, buochepa, Kupoit opranuszm, Anantauus, ATO, HAJLD,
bakrepuu, benku, ['mbpun, MonorubpuaHoe ckpemuBanue, Jurnopunnoe ckpenuBanue, Pogurenn, X-
VY xpomocomsl, HacnegoBanue crierieHHoe ¢ moyioM, JIOMMHaHTHBIN MTPU3HAK, PeneccuBHbIN MPU3HAK,
EcrectBennsiit 0t60p, MckyccTBenHnbIit 0oT00p, UHOpuanar, MuTto3, Meiio3, Myrtarenes, OHTOTeHE3,
®unorunes, Cum6uo3, Tpuruier, Xumnudectso, [lapasutuzm, XpoMmoriactel, XpoMocoMa,
Cnepmarozounn, Sinexnerka.

Ouenka |Iloka3arenu oleHKH

5 CdopmynupoBaHo BOCEMb OHOIOTHYECKUX TOHATUH.
4 ChopMynrpoBaHO MIECTh OMOTOTUYECKHUX MTOHSATHH.
3 ChopmynupoBaHO YeThIpe OMOIOTUYECKUX MOHSATHSL.

3ananue Ne3 (10 MunyT)

Bapmuanr 1.

Kakyto nyneegyro cunomesy cMor copMynupoBaTh HCCIEI0BATENb IEPE]] IOCTAHOBKON IKCIIEpUMEHTa?
Kakoit mapametp ObL1T 3a/1aH SKCIIEPUMEHTATOPOM (He3aBHCUMAas IIEPEMEHHAs ), KaKOM MmapaMeTp MEHsUICS
B 3aBUCHMOCTH OT 33JJaHHOTO (3aBUCHMas epeMeHHas1)? 3a cUeT KaKuX 30H KOPHS IPOUCXOIUT
yBeJIHUYEHHUE €ro pazMepoB? KileTkn kakol TKaHU KOPHsS B 3TOM y4aCTBYIOT?

Hy.zzeea}l sunome3sa - IPUHUMACMOC 110 YMOJIYAHUTO HNPCAIIOJIOKECHUC, YTO HE CYIICCTBYCT CBA3U MCIKIY
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JIBYMsI HaOTI0JaEMBIMU COOBITHSIMU, (DEHOMEHAMH.

DKCepUMEHTATOP PELINII YCTAHOBUTD BIMSHUE TEMIIEPATYpPhl HA CKOPOCTh pOCcTa KOpHs pacTeHus. OH
otoOpan 24 mpopociux ceMeH! (Hacoiay ¢ KOPHEM U pa3IesIni Ha HECKOJIBKO TPYI. Y KaXJI0Tr0 CEMEHU
(hacosu 3KCIEPUMEHTATOP 3aMEPIJT JJIMHY KOPHS U 3amKcal — HaUMEHbIEro ¥ HauOoJIbLIETo B IPYIIIIE.
Kaxnyto rpynmy oH o0epHyYJT BIaXXHOH MapJiel 1 MOMECTHII B MecTa ¢ pa3Hoi TeMmeparypoid: 8—10,
14—16, 22—24 °C. Yepes Tpu AHS SIKCIIEPUMEHTATOP U3MEPUI KOPHHU BCEX CEMSH (acou U pe3yJIbTaThl
MIPEICTaBUI B TaOIUIIE.

I'pynnsi cemsH ¢acouun Temmneparypa B kamepe, CpenHee yBesimueHue pazmepa
B °C KOpHS 32 TPHU AHHA, B CM

1 rpynma 8—10 0,6

2 rpynmmna 14-16 1,9

3 rpymnmna 2224 3,2

Bapuanr 2.

YcTaHoBHTE MPABUIIBHYIO MOCIIEI0BATEIBHOCTh MPOIIECCOB (DOTOCHHTESA.
1) IIpeoOpazoBanue coTHEUHOM dHEPTrUH B d3HEprUuto ATD;

2) Bo30ysxaeHne cBeTOM 3JIEKTPOHOB XJIOpOQHUILIa;

3) ®@ukcamus yrieKucioro rasa;

4) Ob6paszoBaHHe Kpaxmaa;

5) Ucnionb3oBanue sHeprur AT® 11 CHHTE3a TITFOKO3BI.

Bapuanr 3.

YcTaHoBHTE IPAaBUIIBHYIO TIOCEI0BATENBHOCT CTaUI MpoIiecca HMOpHUOTreHe3a YeloBeKa. 3auiinTe
COOTBETCTBYIOILYIO MTOCIEA0BATEILHOCTH IUADD.

1) ractpymna;
2) Helipyna;
3) 3urora;

4) opraHoreHes;

ctp. 3 u3 14



5) mopymna;

6) 6nactyna.

Onuenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B IIOJIHOM 00OBEME.

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

3ananue Ne4 (5 MUHYT)
Bapmuanr 1.

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

1) TpaHCcKpUMIIMS;

2) co3iaHue MEeNTUIHBIX CBSA3CH;

3) coenunenune uPHK c pubocomoii;

4) npoueccunr (cozpeanue) uPHK;

5) BBICBOOOKACHNE TTOIUITENTHIHON 1IeTIH.
Bapmuanr 2.

VY4eHble peluIniin UCCIIe0BaTh, 3alUINAET JIM JBYXKOMIIOHEHTHas BakMHA «CIyTHUK V»» OT
3apaxenust BupycoM SARS-CoV-2. UcnbiTyeMbIX pa3aenuiy ciydaiiHbIM 00pa3oM Ha JABE TPYIIIIbI,
NepBOIl BBOJMIIN BaKIMHY, a BTOPOM — I1ane0o, Mpyu 3TOM CaMH HCIIBITyeMble HE 3HaAJIU, B KaKOH U3
rpynn oHU HaxonasaTcd. Jlanee yueHble peruCTpUPOBAJIU IaHHBIE O ClTydasx 3apakeHusl B 00eux rpymnmnax B
TEUYEeHUE HECKOJIBKUX MECSIeB, HAUMHAs C MOMEHTa (POPMUPOBAHUS UIMMYHHOTO OTBETa, M OOHAPYKUJIH,
YTO Cpeay BaKIIMHUPOBAHHBIX 0 3apasuBiiuxcs coctasisieT 0,027%, a cpeau HeBaKITMHUPOBAHHBIX -
1,1%. Kakoii napameTp 3aiaBajcsi HCCIEA0BATEIAMH, a KAKOW MEHSJICS B 3aBUCUMOCTH OT Hero? Yem
MOTYT OBITh IIPEACTaBIEHBI Pa3Hble BaKIIMHBI OT BUpycoB? Kakue BuIbpl UMMyHHTETA (POPMUPYIOTCS Y
BaKLIMHUPOBAHHBIX U y nepebonenmux? Kakum o0pa3oM paboTaeT UMMYHHUTET IPOTUB BUPYCOB?

Bapuanr 3.

HaiinuTe Tpu ommOku B puBeIeHHOM TeKcTe «IIpokapuoT u 3ykapHoTh». YKaXUTe HoMepa
MIpeIoKEHUH, B KOTOPBIX CAeNaHbl OIKUOKU, UcpaBbTe uX. Jlaiite mpaBmiibHY0 (OPMYIUPOBKY.

(1)KneTtouHnsle opraHu3Mbl AENAT HA MPOKAPUOT U 3yKapHoT. (2)[IpokapuoTsl — A0sAAEpHbIE OPraHU3MBI.
(3)K npokapuoram OTHOCSTCS GaKkTepuH, BOAOpOCau, rpuobl. (4)[IpokapuoThl — 0HOKIETOYHBIE
OpPTraHU3MBbl, @ 3YKapHUOThl — MHOTOKJIETOYHbIE OpraHu3Mbl. (5)IIpokaproThl U 3yKapuoOThl MOTYT OBITH
Kak aBToTpo(hamu, Tak U rereporpodamu. (6)Bce aBToTpodHbIE OpraHU3MbI UCIIOIB3YIOT COTHEUHYIO
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SHEPTHIO AJI1 CUHTE3a OPraHUYECKUX BEIECTB U3 Heopranuyeckux. (7)CuHe-3eneHble — 3TO BOJIHBIE
WIN PeXe MOYBEHHbIE MPOKAPUOTHBIE aBTOTPO(HBIE OPraHU3MBbI.

Ornenka |Iloka3zatenu oneHKH

5 3agaHye BBIIOIHEHO B IIOJIHOM OOBEME.

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

3apanune NeS (10 MmuHyT)

Bapmuanr 1.

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

[IpokapuoTHyecKue OpraHu3Mbl - ’TO MUKPOCKOITMUECKHUE, B MOJIABIISIONIEM OOJIBIINHCTBE
OJITHOKJIETOYHbIE 1 KOJIOHUAJIbHBIE CYIIEeCTBA. J{J1s1 MpoKapHOT XapakTEepHO U 00pa30BaHuUs
MHOTOKJIETOYHBIX CTPYKTYpP. OHM 4acTO MPUKPEIUIAIOTCS K TOBEPXHOCTAM U (POPMUPYIOT OMOIIIICHKH,
KOTOpBIE €lIe Ha3bIBAIOT MUKPOOHBIMU IJIEHKAMU. JTHU TUIEHKH MOTYT UMETh OT HECKOJIbKUX
MHUKPOMETPOB J10 MOJIOBUHBI MWJJIMMETPA B TOJIIIMHY U YaCTO COJAEPKAT MHOI'O TPOKAPUOTHUECKUX
BuJ0B. Elle ogHuM npumMepoM npocTeiiieil MHOMOKJIETOUHOM OpraHu3aluu sSBJseTcsl 00pa3oBaHue
MUKCOOAKTEpUH MPHU HEJOCTATKe MUIIY TUIOOBBIX Tel, coepxkaniux okono 100 Teic. bakrepuanbHbIX
kieTok. Kietku npokapuoT uMeroT GpyHaaMeHTaIbHbIe OTINYUS OT 3YKapHOTUYECKUX KIETOK. Y
MIPOKAPUOT AJACPHBIN anmapar He OTTPaHUYEH AAEPHON 000JOUYKON OT IIUTOIUIA3MBL. UX KIJIETKH JHUIIECHbBI
00JIBIIMHCTBA MEMOPAHHBIX OPTaHEeslI, IPUCYIIUX 3YKapUOTHI (XJIOpOIUIacToB, MUTOXOHApUH, DIIC,
anmapara ['oJbKu, TH30C0M, MUKPOTHIIELb). [ 'eHeTnueckast uHpopMaryst poKapruoT COXPAHIETCs B
BHJIe KOJblieoOpa3Hoit mosnekysbl JJHK B HEOombIIIOM yUyacTke nuToruiazmMel - Hykieouaom. JJHK
IIPOKAPUOT, KOTOPask MOTy4HiIa Ha3BaHUe "OaKTeprualbHOW XpOMOCOMBI", 0OBIYHO HE CBsA3aHA C OeJIKaMuU-
TUCTOHAMH U PETYJISILMSL pabOThl FEHOB OCYLIECTBIIETCS Yepe3 METAO0OIUTHI.

Texkcrt 2.

Bo Bcex 9YKAPUOTHYCCKHUX KIJICTKAX BBIACIAIOT HUTOINIAa3My, OTTPAHUYCHHYIO OT BHCIITHCH Cpeanl
MeM6paH0fI .B OUTOIIIa3ME €CTh OTIPAaHUYCHHBIC OT HEC YIKE CBOUMU MeM6paHaMI/I AAPO U pa3JIMYHBIC
OpraHonabl KJICTKH. B AAPC HAXOAUTCA AAPBIIIKO, XpPOMATHH, ﬂIlepHI)II\/II cok. B OUTOIIIIa3ME
NPUCYTCTBYIOT MHOT'OYHCJICHHBIC pI/I6OCOMLI (60]’[66 KPYIHBIC, YEM Y HpOKapI/IOT), Ppa3JINYHBIC
BKJIFOUCHU.

JI1s 5yKapuOTHYECKHX KJIETOK XapaKTepHa BbICOKasl yHOPSA0YEHHOCTh BHYTPEHHETO COAEPKUMOTO.
Taxum 00pa3oM B KJIE€TKE JOCTUraeTcs pasjieneHne OnOXUMHUYECKUX porieccoB. MOJEeKyIspHBINA cOCTaB
MeMOpaH, Habop BEIIECTB U MIOHOB HA UX MOBEPXHOCTH OTJIMYAETCS, YTO OOYCIOBIUBAET UX
(YHKIMOHATIBHYIO CHELUATHU3ALIUIO.

B nuronnasme npucyTCTBYIOT OelIKu-(EPMEHTHI TITHKOIN3a, 00MEHa caxapoB, a30THUCTHIX OCHOBAHUM,
AMUHOKHCIIOT ¥ TUMUI0B. 13 onpeneneHHbIx 0eIKoB MPOUCXOAUT cOOpKa MUKpOTpyOouek. [luTomnaszma

BBITIONTHSET OOBEIUHSIONIYIO i KAPKACHYIO (DYHKIUH.
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OpraHesnbl MOCTOSTHHBI U BBITIOTHSIOT )KU3HEHHO BakHbIE (yHKIHMH. Cped HUX €CTh OpraHeIUTbI
obmiero 3HaueHus (Mmutoxouapuu, II1C, komruiekc ['onbmxu, pudOCOMBI, MOIMCOMBI, TU30COMBI,
MUKPO(PHOPUIIIBI 1 MUKPOTPYOOUKH, LIECHTPHUOJIA KJIETOYHOTO IIEHTPA, XJIOPOIUIACTHI U IPYTHE
TJIACTU/IBI) U CTICIMATIbHBIC Y CIICUATH3UPOBABIIUXCS KIIETOK (MUKPOBOPCHUHKH, PECHUYKH,
CHUHAIITUYECKUE MTYy3BIPHKH U IP.).

Bapmuanr 2.

W3 nByx TecToB, chopMupyiite COOCTBEHHBI MUCbMEHHBI OTBET HA OCHOBE OMOJIOIMUYECKOM
uHpOpMaLUH.

Texem 1.

JIHK (0e30KkcupuboHyK1euHo8as KUCioma) — c80e00Pa3Hblil Yepmedic HCUHU, CLOANCHBIU KOO, 8 KOMOpoM
3aKnI04eHbl OAHHbLE 0 HACIeOCMBEeHHOU UHpopMayuu. Ima CloHCHASL MAKPOMOJIEKYId CNOCOOHA
Xpanums u nepedasams HACIeOCMEEHHYIO 2eHEMUYEeCKYI0 UHpopMayuro u3 nokoneHus 6 noxkonenue. JJ[HK
onpeoensem makue C80UCMEa 100020 HCUBO2O OP2AHUIMA KAK HACIEOCBEHHOCMb U USMEHYUBOCTIb.
3akooupoeannas 6 neii ungopmayus 3a0aem 6Co NPOZPAMMY PA3GUMUSL 100020 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.
JHe3oxcupudonykinenHonas kuciota (JJHK) — monmumep, COCTOUT U3 HYKICOTH/IOB.

Hyxneorun JIHK coctout u3 azorucroro ocHoanus (B JJHK 4 tumna: aneHuH, TAMHH, TUTO3UH, TYaHUH )
MOHOcCaxapa JAe30Kcupru003bl, PocPopHOIl KUCTOTHI.

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

JIBe MOMMHYKICOTHAHBIE HEMH COSTUHSIOTCS APYT C JPYTOM CIa0bIMU BOJOPOJHBIMH CBS3SIMH MEXTY
a30THCTBHIMU OCHOBaHUSIMHU 10 IPAaBUITy KOMIIJIEMEHTAPHOCTH: HAIIPOTUB a/ICHUHA BCEr/la CTOUT TUMHH,
HaNpOTHUB UTO3MHA — T'yaHUH (OHM MOJIXOAAT APYT APYTy MO GOpME U YUCITY BOJOPOIHBIX CBS3EH —

Mexay A u T ase cBsizu, mexay Ll u I' — 3). [Tonmywaetcs aoitnas nens JIHK, ona ckpyuuBaercs B
JBOWHYIO CIIAPAJb.

Bapuanr 3.
benku
IIpounraiite Tect, cocTaBbTe KiIacTep «PyHKIUH 0CJIKOBY.
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OpuuMu 13 HanboJee BaXKHBIX OpraHMYEeCKUX KOMIIOHEHTOB JKUBOTO SBJSIOTCS Oenku. benku -
IIOJINMEPBI , X MOHOMEPAMH CITy’KaT aMUHOKHUCIIOTHL. KOIMUecTBO aMUHOKHUCIIOT B MOJIEKYJIaX Pa3HbIX
0esIKOB MOKET Kosie0aThes OT 3-5 10 HECKOJIBKUX Thicsid. B Genkax moctosiHHO BeTpeuyatores 20 BUIOB
aMHHOKUCIIOT. OHM OTIIMYAIOTCS 110 CBOEMY CTPOEHUIO, HO MMEIOT O0IIKe TPYIIIb, TOCPEACTBOM
KOTOPBIX COETUHSIOTCS B JJIMHHBIE Lenu [locnenoBaTenbHOCTh M YUCIO aMUHOKHCIIOT JUIsl KasKJI0TO
6enKa cTporo MHIUBUAYalbHbL. [loaTOMY pasHooOpa3ue 6eIKOB Oe3rpaHIYHO.

benku nMeroT Cl0XKHOE CTPOEHUE U HECKOJIBKO CTPYKTYPHBIX YPOBHEH, KOTOPBIE ONPEAETSAIOT UX
cBOicTBa U BbINOJHSAeMbIe GYyHKIUU. OCOOEHHOCTH CTPYKTYPHI, GOPMBI, CBONCTB U (PYHKLINN OEIKOBOM
MOJIEKYJIBI 3aBUCAT, B IEPBYIO OUYEPEND, OT IIOCIEA0BATEILHOCTH AMUHOKHUCIIOT B ITOJIMIIENTUAHON LETH.
B kaxznom Genke 3Ty IOCIE0BATENBHOCTD ONPEIENAeT HACIEeICTBEHHAs IPOrpaMMa OpraHu3ma.
[TosToMy GenkM Ka)10T0 OpraHu3Ma pa3jindyaioTcs ApYyr OT Apyra.

BCHKI/I, B OTJIMYUC OT APYI'UX OpraHNYCCKUX BCILICCTB, JICTKO pa3pyHmIarOTCA. Onn CBOpAYUBAIOTCA IIPU
)Iel\/’ICTBI/II/I CHJIBHBIX KHCJIOT, menoqef/'l, COJIEH TSIKEIIBIX MCTAJJIOB, HAITPUMEP CBHUHIIA U PTYTHU, BBICOKHUX
TCMIICPATYP U PAAUOAKTUBHOI'O U3JTYUCHUS. 9TO0T MponeccC Ha3bIBACTCA ):(eHaTypauHeﬁ.

Cpenu opraHMYeCKUX BEIIECTB OEIKH 3aHUMAIOT IEPBOE MECTO 110 pa3HO0OPa3UI0 BBIOIHIEMbIX
¢ynkuuii. Camas BakHas U3 HUX - (pepMeHTaTUBHAsL. PepMeHTHI (0T JaT. GepMEHTYM - 3aKBacKa) - 3TO
OMOJIOTNYECKHE KaTallu3aTOPhl, T.€. YCKOPUTEIN XUMUYECKUX peakuui B )kuBoM. Crenyromas BaKHas
(GyHKIUS OETTKOB - CTPOUTENIbHASL.

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

JlBuraTtenbHast QyHKIMS CBS3aHA C COKPATUTENLHBIMU O€IKaMH, KOTOPbIE BXOST B COCTAB MBIIIEYHBIX
BOJIOKOH, PECHUYEK, )KI'YTUKOB, a 3HAUUT - 00€CIIEYNBAIOT ABM)KEHNE OPraHU3Ma U KIIETOK.
TpaHcniopTHbIE O€IKHU CBSI3BIBAIOT U IEPEHOCST BEIIECTBA B OAHOI KJIETKE M BO BCEM OpraHU3MeE.
Hanpumep, reMorsnoOuH 3puTpOLIUTOB TPAHCIIOPTUPYET KUCIOPO U YIJIEKHUCIIBIH ras.

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

Ouenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B ITOJIHOM O0OBEME.

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

Texkymmuit KOHTPOIb N2 (45 MUHYT)
®opma koutpoas: KorrponsHas padora (Ompoc)
OnmncartesibHas 4YacTh: MUCbMEHHAs padoTa
3apanue Nel (S MuHYT)

Bapuanr 1.
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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.

Bapmuanr 2.

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

1) BBIXOZ OpPraHU3MOB 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 N )KUBOTHBIX CBUACTCIILCTBYECT O

1) poacTBE 3TUX OPTraHU3MOB;

2) OOIIHOCTH TTPOUCXOXKICHHS PACTCHUM U )KUBOTHBIX;
3) IPOUCXOKICHUN PACTCHUH OT KHUBOTHBIX;

4) pa3BUTUHU OPTaHU3MOB B MPOIIECCE IBOIOINU;

5) eIMHCTBE PACTUTEIBHOTO U )KUBOTHOTO MHUPA;

6) MHOr0OOpa31K UX OPraHOB M TKaHEH.

Ouenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B ITOJIHOM O0OBEME.

4 [Ipu BhIMONIHEHNY 3a]aHKs] TOMyLIEHa OJHA OIIHNOKa.
3 [Ipu BBIMIOIHEHUY 3aJaHKs] TOTYIICHBI ABE OIIHOKH.
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3apanue Ne2 (15 MuHyT)
Bapmuanr 1.

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

[Ipu ckpenBaHUM CaMOK MBIILIEH C YEPHOH MIEPCThIO, KOPOTKUM XBOCTOM U camiia ¢ 0eJioil mepcThio,
JUTMHHBIM XBOCTOM MoJTyueHo 50% ocoOeil ¢ 4epHO# MmepCThIo U JUIMHHBIM XBOCTOM, 50% - ¢ uepHOi
LIEPCTHI0 U KOPOTKUM XBOCTOM. BO BTOPOM citydae CKpeCTHIIN MTOJIYYEHHYI0 CAMKY € YEPHOM LIEPCTHIO,
KOPOTKHM XBOCTOM U caMlia ¢ 0eioi mepcThio, KOPOTKUM XBOCTOM. COCTaBbTE CXeMy peIICHUs 3a/1a4H.
Onpenenure reHOTUIIBI POAUTENEH, TeHOTUIIBI U (DEHOTUIBI IOTOMCTBA B JIBYX CKpPEIIMBaHUSIX,
COOTHOILIEHHE (DEHOTUIIOB BO BTOPOM CKpelinBaHUH. OOBACHUTE NPUUYHMHY [10Jy4EHHOTO
(heHOTUNTNYECKOTO paCIICTNIEHUS! BO BTOPOM CKPEIIMBAHUU.

Bapmuanr 2.

Bacwunnca - kapernasas *KeHIIMHA C HOPMaJIbHOM CBEPTHIBAEMOCTHIO KPOBH BBIILIA 3aMyXK 32 EBrenuns
-rony0ormnaszoro remouiarka. Y HUX poauiiach Kaperiaszas 104b Mapus ¢ HopMalbHON
CBEPTHIBAEMOCTbHIO KPOBHU U Tosryooruasbiii cbiH [letp ¢ remodunueii. CoctaBbTe cXeMy pelIeHUs 3aJauH.
Omnpenenure reHOTUIIBI POAUTENEH, TEHOTHUIBI, (PEHOTHUIIBI U 1TOJI TOTOMKOB. Kakoil reHOTHIT nMen
Kaperyasblii My Mapuu ¢ HOpMaJbHOM CBEPTHIBAEMOCTHIO KPOBH, €CJIM U3BECTHO, UTO Y HUX POAMIICS
royoorna3sslii ChlH, cTpajgaromnii remodununei? Bacunuca cunrana, yro uMeHHO EBrenuii nepeaan
[lerpy cBoii ren remoduinu. beia nu Bacunuca npasa? OTBeT nosicHUTE.

Bapmuanr 3.

VY denoBeka CUHIAKTUIIUS (CpallleHHe NalblEeB) U OJU30PYKOCTh MEpeAatoTCs Kak JOMUHAHTHBIE
ayTOCOMHBIE IPU3HAKH, a IATUIAIOCTh U HOPMAJIbHOE 3PEHHE - KaK PELIECCUBHBIE ayTOCOMHBIE
MpU3HaKy. J[UreTepo3uroTHas )KeHIMHA BBILUIA 3aMYK 3@ T€TEPO3UTOTHOTO MYXUYHMHY C CUHJIAKTUIHEH,
HMEIOIIEro HopMajbHOe 3peHue.. KakoBa cTeneHb FeHeTHUeCKOro prucka poxaeHus: pebeHka ¢
NpU3HaKaMu mMatepu?

Onenka |Ilokaszarenu oneHKH

5 3amaHne BBITOJIHEHO B IIOJIHOM 00BEME.

4 [Ipu pemiennn 3aaa4n COCTaBIEHA CXEMBbI CKPEILIMBAHMS, ONIPEACIICHBI TEHOTHUIIBI POJUTENEH,
(eHOTHUIBI TOTOMCTBA OJIHOTO CKPEIMBAHUS.

3 [Ipu pemennn 3a1a4u COCTaBIEHA CXEMbI CKPEIIIMBAHMS.

3apnanune Ne3 (5 MuHyT)
Bapmuanr 1.
Pacrnonoxxure B mpaBUIILHOM MOPSAKE YPOBHU OpraHU3aIUH KU3HH, HAUMHAS ¢ HAaUMeHbIero. B orsere

3aMUIIUTE COOTBETCTBYIOUIYIO MOCIE0BATENbHOCTD HUGDP.
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1) GuoreHo3;

2) nomysus;

3) HelipoH;

4) MHOTOKJIETOYHBIN OPraHU3M;

5) 6uocdepa.

Bapmuanr 2.

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

1) paciiernieHre HeHY>KHBIX U UCTIOPYEHHBIX O0eIKoB U okucienue ux a0 CO,, NH; u H,0;
2) pacieruieHue NenTH10B Ha aMUHOKHUCIIOThI B IBEHAATUIIEPCTHON KUIIKE;

3) pacuieruieHre 0eIKOB Ha KOPOTKUE TIENTHIBI B JKEITYIKE;

4) moctyruieHHe aMUHOKHUCIIOT B TKAHU U CUHTE3 COOCTBEHHBIX OEJIKOB;

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

6) BcachIBaHHE aMUHOKHUCIIOT B KPOBb B TOHKOM KHUIIIEYHUKE

Bapmuanr 3.

Pacnonosxure B mpaBUJIBHOM MOPSIIKE IYHKTHI MHCTPYKIMH 110 U3MEPEHHIO apTEpUaIbHOTO AaBieHUs. B
OTBETE 3alMIINTE COOTBETCTBYIONIYIO MTOCIEI0BATEILHOCTD LUGD.

1) 3akpoiite knanad 0ajoHa TOHOMETPA U HarHETalTe C MOMOIIbIO PE3UHOBOT0 OaJIJIOHA BO3YX J10
MCYE3HOBEHHMSI IyJIbCca WM JI0 NoKa3aHus Ha nudepoaare Tonomerpa 140—150 mm pr. CT.

2) Huxe MaH)XeTKU B JJOKTEBOM Crule yCTaHOBUTE (DOHEHTOCKOII.
3) B MOMeHT ncye3HOBEHUS MyJIbCa MAHOMETP yKa3bIBa€T MUHUMAJIbHOE (AMACTOIINYECKOE) JaBJICHHUE.
4) [1noTHO 0OEpHUTE 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
IIOKa3aHUAMH MaHOMETpAa U OJHOBPECMCHHO HpI/ICJIyHIPIBafITeCI) K 3ByKaM B q)OHeHHOCKOHe

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 Ne4 (10 MunyT)
Bapmuanr 1.

I'myxoTa - ayTOCOMHBIH NpU3HAK; 1albTOHU3M — IPU3HAK, CLEIUICHHBIH ¢ mosioM. B Opake 310poBbIxX
poautenei poauics pebeHok riyxoil nanpToHuk. CocTaBbTe cxemy perieHus 3aaa4un. Onpeaenure
TeHOTHUIIBI pOJUTeNIel U peOeHKa, €ro MoJI, TeHOTUIBI U (PEHOTUIIBI BO3MOXHOIO TOTOMCTBA, BEPOSTHOCTh
poXeHus neteit ¢ ooenmu aHoManusMu. Kakue 3aKoHbl HAaCcIeICTBEHHOCTH MPOSBISIOTCS B JAHHOM
cinyqae? OTBeT 00OCHYHTE.

Bapmuanr 2.

I'en, oTBeyaromuii 3a rpynmbl KPOBU y YEIIOBEKA, UIMEET TPHU aJUIEIA: i, 1%, 1%, TlonosxurenpHbIi pesyc-
(akTOop TOMUHUPYET HaJ OTPULATENbHBIM. JKEeHIIMHA C IepBON TPYIION KPOBU U MOJIOKUTEIBHBIM
Pe3yCcoM BBIIILIA 3aMYK 3a MY»KYMHY CO BTOPOM I'PyIIION KPOBU M OTPULATENBHBIM PE3YCOM. Y HUX
poauiach 104Yb C IEPBOM IPYIIION U MOJIOKUTEIbHBIM pe3ycoM. COocTaBbTE CXEMY PELUEHUS 3aauu.
Onpenenure reHOTUIBI POAUTENEH, TEHOTUIIBI U (DEHOTHUIBI BCEX BO3ZMOXKHBIX JIETEH TaHHOM Maphl.
KakoBa BeposITHOCTb pOkJIeHHs peOeHKa C BTOPO I'PyMIOil KPOBH U OTPULIATENILHBIM PE3yCOM Y ATOM
napbl? OTBET MOSICHUTE.

Bapmuanr 3.
N3BecTHO, uTO 0AHA M3 POopM MIKM30(PEHUH HACIEIYeTCs KaK PEeLleCCUBHBIN npu3Hak. Onpenenure

BEPOATHOCTD POKACHUA pe6eHKa C IHI/I30(I)peHI/Ieﬁ OT 3JOPOBLIX pO,Z[I/ITeJ'ICI\/'I, €CJIM U3BECTHO, YTO OHU o0a
TCTCPO3UT'OTHLI 11O 3TOMY ITPHU3HAKY.

Ouenka |Iloka3zaTenu oLeHKH

5 3aJaHue BBIIOIHEHO B IIOJIHOM 00OBEME.

4 [Ipu BBINONIHEHNY 3a]aHKs] TOMyLIEHa OJHA OIIHUOKa.
3 [Ipu BBIMIOIHEHWY 3aJaHUs] TOTYIICHBI ABE OIIHOKH.

3ananue NeS (10 MunyT)

Bapmuanr 1.

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

B 1892 rony pycckuii yuensiit J[.W. ViBaHOBCKUI onucan HeoObIYHbIE CBOMCTBA BO30YyIuTENs O0JIE3HU
Tabaka - Tak Ha3bIBaeMOM TabayHOI MO3auKu. DTOT BO30YIUTEIb IPOXOAMI uepe3 OaKkTepuabHbIe
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¢bunpTpel. Takum 06pa3om, 370pOBbIE pacTeHUs Tabaka MOYKHO 3apa3uTh OECKICTOYHBIM (PHIIBTPATOM
coka 6osipHOTrO0 pacrenus. Uepes Heckonbko set . Jlepdep u I1. @pour o6HApY MK, 4TO BO30OYAUTEND
s1rypa - 00JIe3HH, HEPEKO BCTpEUarolIelcs y TOMAIlIHEro CKOTa, TakyKe MPOXOAUT yepe3 OaKTepralibHbIe
¢unbTpatel. Hakoner, B 1917 rony ®@. /1. Dppesib oTKpbL1 6akTepuodar - BUpyc, HOpaskaronui
O6axTepun. Tak ObUIM OTKPBITHI BUPYCHI PACTEHH, dKUBOTHBIX U MUKPOOPTaHU3MOB. DTH TPU COOBITHUS
MIOJIOXKWIIM HaYaJI0 HOBOW HAayKe - BUPYCOJIOTHH, U3yYalollel HeKJIeTOUHbIE (POPMBI KU3HHU.

Bupycel urpatot 60JbI11yI0 pojib B )KU3HU yesioBeka. OHU SIBIISIOTCS BO30YIUTENAMH Psia OMACHBIX
3a00JIeBaHUH - OCIIBL, TE€TIATUTA, SHIE(DATUTA, KPAaCHYXHU U ApYruX. BUpychl 0OMTaIOT TOJIBKO B KIJIETKaX,
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€BaHUN, HO M KaK IEPEHOCUUKU T'€HETUYECKONH HH(POPMALIUN MEXTY
Bujgamu. Eciam y Bcex KJIETOUHBIX OPraHU3MOB 00513aTEIbHO UMEIOTCS IB€ HyKJIEMHOBbIE KUCIOTHI - JJHK
u PHK, To BUpycHI coneprkaT TOIbKO OAHY U3 HUX. Ha 3ToM OcHOBaHMM BCE BUPYCHI ACIIAT Ha JIBE
6onsiue rpynnsl JJHK-congepxamue u PHK-conepskamue. B oTiinune oT K1€TOYHBIX OPraHU3MOB Y
BHUPYCOB OTCYTCTBYET COOCTBEHHAs CCTEMa, CUHTE3UpYyIolas 0esiku. Bupycsl BHOCAT B KJIETKY TOJIBKO
cBOIO reHernueckyro nupopmanuio. C marpuis! Bupycunoit JJHK v PHK - cuntesupyercs
uHpopmannonnas PHK, koropas ciyKUT OCHOBOW CHHTE3a BUPYCHBIX OEITKOB pubOCOMaMu
MH(ULIHUPOBAHHOMN KJIETKHU.

Monexkyna /JHK BupycoB niam ux reHOM MOKET BCTPAUBATHCS B TEHOM KJIETKM XO35IMHA U CYILIECTBOBATH
B TAKOM BUJI€ HEOIPEEIEHHO A0ITroe BpeMs. TakuM o0pa3oM, napa3suTu3M BUPYCOB HOCUT OCOOBIN
XapakTep - 3TO MapasuTU3M Ha reHeTHYecKoM ypoBHe. [locemienne Bupycom at000i KIEeTKH HE MPOXOAUT
JUIs Hee OeccreIHO, 1aXke eCIIM B Pe3ysIbTaTe TAKOT0 «BU3UTa» KJIETKa MOrH0aeT, TO Pa3pblB XPOMOCOM,
W3MEHEHUS B MOPSAKE PACIIOIOKEHHS TEHOB, a TAK)KE€ N3MEHEHHUS B CAMMX I'€HaX OCTarTCs B
«TEHETUYECKOU MaMATH» KIIETOK.

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

Bupycel npeactapisioT cob6oil aBTOHOMHBIE T€HETUYECKHE CTPYKTYPbI, HECIOCOOHBIE, OHAKO,
pa3BuBaThcs BHE KieTKU. [lonararoT, yTo Bupychl u 6akreprodaru - 000COOMBIINECS FTEHETUUECKHE
3JIEMEHTHI KJIETOK, KOTOPbIE 3BOJIIOLIMOHUPOBAIM BMECTE C KIETOUHBIMU (POPMAMHU KU3HH.

BeinosiHuTe cieayromye 3aJaHus:

1. Ucnionb3yst MHPOPMALIMIO TEKCTA, BBIMTUILUTE TAlbl U3YUESHUSI BUPYCOB B XPOHOJOTHUECKOM MOPSIKE.
2. N300pa3ute cxeMaTHUECKUEe MEXaHU3M JIeHCTBUS BUPYCa B KJIETKE XO3SMHA.

3. Ucnonb3ys nH(GOpMAIUIO TEKCTa, IPUBEIUTE IPUMEPBI OCHOBHBIX CBOWCTB BUPYCOB.

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

Bapmuanr 2.
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HquHTaﬁTe TEKCT, BBINNOJIHUTE 3a/I1aHUE, OTBETHTEC HA BOIIPOCHI.
3ap0m)1elme IKO0JI0Irum.

Hcrtopus pa3Butus 3HaHUHN 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 OKPYKAIOILIEH CpeIbl HA )KU3Hb PACTCHUM U
KUBOTHBIX. OJTHAKO JETAIBHOE U TIIyOOKOE M3yUYEeHHE STUX 3aKOHOMEPHOCTEH Hauanoch Jumib B XIX-XX
BEKAX C MOSBJICHUEM HAyKH SKOJIOTUU.

Hauano n3ydeHus BIMAHUA OKPYKAIOLIEH CPEebl HA KU3Hb OPTaHU3MOB ITOJIOKUII HEMELIKUN
€CTEeCTBOUCIIBITaTENb-3HIUKIIONEeAUCT Anekcanap ['ym6onpar. B Hauane XIX Beka oH nepBbsIM 00paTHl
BHMMAaHUE Ha CBA3b MEXKAY KIIMMAaTOM U XapaKTEPOM PaCTUTEIBHOCTH, OCHOBAJI 3KOJIOTHUYECKOE
HampasJieHHuE B OOTaHUKE, a TAK)KE C/AEJIa MOMNbITKY YCTaHOBIIEHUSI O0TaHUKO-reorpapuuecKux
obnacreil.

Cam TepMHH «3K0JIoTus» uid 0003HaUeHHs HAyKH BBeJ B 1866 rogy HeMenKuil yueHslid OpHCT I eKkenb.
B knure «Bceobmiast Mmopdosorus 2 on nucan: «[lox sxonorueit Mpl mOHUMaeM U3yUYEHHE BCEH
COBOKYITHOCTH B3aMMOOTHOLIEHUH KUBOTHOI'O C OKPY’KaIOIEH €ro Cpefoi, Kak OpraHM4ecKoM, TaK 1
HEOPraHUYECKOH, U MPEXK/IE BCEr0- €ro Py KECTBEHHbBIX WM BPaXA€OHBIX OTHOIIEHUN C TEMU
KUBOTHBIMH U PACTEHUSMHM, C KOTOPBIMHU OH IIPSIMO MJIM KOCBEHHO BCTYIIAET B KOHTAKT.»

BrpInosnute 3aganune
1. CkoHCTpYyHpY# ONpENEeNIeHNE «IKOIOTUD.

2. Kakue KOMIIOHEHTHI OKPY>KaIOLIeH cpebl HAllUTM OTPaskKeHUE B ONpe/IeeHnH 3Toi Hayku ['ekkenem?
UYTo MOKHO HCIIPABUTH, T0OABUTH, UCXOJIS1 N3 COBPEMEHHBIX MPEICTABICHUH O IapCTBaX KUBOU
IPUPOIBI?

Bapuanr 3.
IIpounTaiiTe TEKCT, BLINOJHHUTE 3aJaHHE.
I'enbl 1 XpoMoOCOMBI

KrneTku KHUBBIX OPraHU3MOB COIEPKAT TEHETUYECKUN MaTepral B BHJI€ THTAHTCKUX MOJIEKYJI, KOTOPbIE
HaA3bIBAKOTCSI HYKJ'IGI/IHOBI)IMI/I KHCJIIOTAMHU. C X IMOMOIIBKO T'CHETUYCCKAs HHq)OpMaHI/ISI nepenaeTcsi n3
MOKOJIEHUs B TIoKoJieHHe. Kpome Toro, oHu peryaupyoT OONbIIMHCTBO KIETOYHBIX MPOIECCOB, YIPABIIss
CHHTE30M OEIIKOB.

CymectByeT aBa tuna HykienHoBbIx kucioT: JJHK u PHK. Onu coctosT U3 HyKII€OTHAOB, YepPEIOBAHHE
KOTOPBIX MO3BOJISIET KOAUPOBATH HACIEICTBEHHYIO MH(OPMAIIMIO O CAMbIX PAa3IUYHBIX MPU3HAKAX
opranu3moB pa3Hbix BuJoB. JIHK «ymnakoBana» B xpomocoMbl. OHa HeceT HH(OPMALIHIO O CTPYKTYpe
Bcex 0enkoB, KoTopble pyHKIMOHUPYIOT B kieTke. PHK ynpasiser nponeccamu, KOTOpbIe IEPEBOASAT
renernyeckuit koa JJHK, npencrasnsitomuii co0oil onpeneaeHHyo Mocae0BaTeIbHOCTh HYKJI€OTHI0B, B
OemnKu.
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I'en - aTo yuactok monekynsl JJHK, koTopas komupyer ogun onpeaeneHasiii 6enok. Hacnencrtsennsie
W3MEHEHUS T€HOB, BBIPAYKAIOLIMECS B 3AMEHE, BBINAICHUU WU NIEPECTAHOBKE HYKJIECOTHIO0B, HA3bIBAIOTCS
T€HHBIMH MyTallMsMH. B pe3ysibrate MyTauuii MOTyT BOSHUKHYTh KaK MOJIE3HbIE, TAK U BPEIHbIE
W3MEHEHUS [IPU3HAKOB OpPraHu3Ma.

XpPOMOCOMBI - HUTEBUIHBIE CTPYKTYPhI, HAXOSAIIHUECS B AApaxX BCeX KIETOK. OHU COCTOST U3 MOJIEKYJIbI
JIHK u Genka. ¥V kaxaoro Bua OpraHU3MOB CBOE OIIPEIEIIEHHOE YHCIIO M CBOs opma xpomocom. Habop
XPOMOCOM, XapaKTePHBIN JIsi KOHKPETHOTO BHJa, HA3bIBAIOT KAPHOTHUIIOM.

HccnenoBanus KapuOTUIIOB Pa3IMYHbIX OPraHU3MOB I10KA3aJId, YTO B X KJIETKaX MOXKET COJIEPIKAThCs
JBOMHOM M OJMHAPHBIN HA0OPHI XpoMocoM. [[BoitHON HaOOp XPOMOCOM COCTOUT BCETrJa U3 MapHBIX
XpOMOCOM, OZIMHAKOBBIX 10 BETUYMHE, (hopMe U XapaKTepy HacieACTBeHHOU nHpopmanuuu. [TapHabie
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 HCTOMOJIOTUYHBIC.

Kamnaﬂ XpomMocoMa COOCPKUT THICAYU I'CHOB, B HeH XpaHUTCA OMNMPECACIICHHAA YaCTb HaCJ'I€}1CTB€HHOI\/'I
uHpopmanuu. MyTanum, U3MEHSIOIINE CTPYKTYPY XPOMOCOMBI, HA3bIBAIOT XPOMOCOMHBIMH.
HemnpaBmibHOE pacXoXJICHHE XPOMOCOM IPU 0OPA30BAHKH ITOJIOBBIX KJICTOK MOXKET MMPUBECTH K
CEpbe3HBIM HACIIEJICTBEHHBIM 3a00NeBaHusAM. Tak, HapuMep, B pe3yJabTaTe TAKOH TeHOMHOW MYyTalllH,
KaK MOsIBJICHUE B KAKJION KJIETKE YenoBeka 47 xpoMocoMm BMecTo 46, Bo3HUKaeT Oone3nb [layHa.

JlomoytHute

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

I'ennbie myTanuu Kapuorun

XPpOMOCOMHBIE MYTALIU

Ouenka |[loka3zarenu oueHku

5 3a/iaHue BBINOJHEHO B MIOJTHOM 00BEME.

4 [Ipu BEIMONTHEHNM 3a1aHUS JAOITYIIICHA OJJHA OIIHUOKA.

3 [Ipu BBIMIOIHEHUY 3aJaHUs] TOTYIICHBI ABE OIIHOKH.
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