KoHTpo/1bHO-0LIeHOYHBIE CPeACTBA VISl POBEACHUS TEKYIIEro
KOHTPOJIS
no bO/1.08 buoJjorus
(1 kype, 1 cemectp 2023-2024 yuy. r.)

Texkywmmit konTpoab Nel

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

3ananne Nel

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

Pa3znesn Omosiornu I[Ipumep

[Mumesnie uenu

[IpoBeieHNE HEPBHOTO UMITYJIbCA

3amuTa OpraHu3Ma OT Yy>KEpPOJHBIX TEJ

PacTeHus ONMCHIBAIOTCS U CPABHUBAIOT C IPYTUMHU

pacCTEHUSIMH.
Ouenka |Iloxa3sarenu oneHKH
5 3agaHye BBIIIOIHEHO B IIOJTHOM OOBEME.
4 [Ipu BbIMONIHEHUM 3a1aHUS], BEPHO, 3aIIOJIHEHBI TPU CTPOKH.
3 [Ipu BBINOJIHEHNH 3a1aHUS, BEPHO, 3aII0JIHEHBI JIBE CTPOKHU.
3aganme Ne2

Paccmotpute Tabnuiy «Bkinag ydeHOro B pa3BUTHE JAHHOW HAYKW» U 3aIIOJTHUTE MYCTYIO SYEHKY,
BIHCAaB COOTBETCTBYIOIINI TEPMHUH.

Pa3znesn Omosiornu I[Ipumep

H.. BaBunoB oprann3zoBai 180 skcrienuiuii
eJIBI0 U3yUEHHsI MHOT00Opa3usl KyJIbTYPHBIX
[pacTeHUH.

K. JIunnel - bunapHas HOMEHKIIAaTypa.

Meunukos 1. 1. — ®arouurapHas Teopust
MMMYHHTETA.

Kox P. — OTkpeiTHe TyOepKyJIe3HOM MaTOUKH.




Onenka |Iloka3arenu oueHkH

5 3a/1aHue BBINOJIHEHO B MOJIHOM O0OBEME.

4 [Ipu BBINOJIHEHUY 3a7aHMsI, BEPHO, 3aII0JIHEHBI TPH CTPOKH.
3 [Ipu BBINOJIHEHNHN 3a1aHUS, BEPHO, 3aII0JIHEHBI JIBE CTPOKHU.
3aganue Ne3

[Ipouiecc hoTocuHTE3a pacTEHUI OMUCHIBACTCS XMMHUECKON peaKIIHeii:
CO, + H,O + cBer — yraesoa + O,

Ilepen yueHbIMH BeTazna 3aada BbISICHUTD, IPOAYKTOM KAaKOI'O COEIMHEHUS SIBIISIETCS KUCIOPOJ B 3TOM
nporecce. [ cpaBHEHUs ydeHble U3y4uIn nporecc GOTOCUHTE3a IypPITypHBIX cepoOaKkTepuid. Jta
6axrepust Ui (OTOCHHTE3a HCIIOJIB3YET CEPOBOJIOPOJI M B KaUeCTBE NOOOYHOIO MPOIYKTA BbIJIENISIET
aTOMapHYIO cepy. YpaBHeHUE (POTOCUHTE3A Ul ATUX OaKTEpUH BBIVIAUT CIEAYIOLIMM 00pa3oM:

CO, + H,S + cBet — yrnesox + 2S
Kaxkoit BEIBO MOXHO clieTiaTh U3 9TOTO uccienoBanus? [loueMy ais penieHus: HaydHOH 3a/1auil yueHbIe

cpaBHHBaIIU (POTOCHHTE3 pacTeHul ¢ PoTocHHTE30M MypHypHBIX OakTepuii? Kakue BelecTna ee
00pa3yroTcs B 3ToM mnporiecce hoTocuHTe3a’?

Onenka |Ilokaszarenu oneHKH

5 3ajaHye BBIIOJIHEHO B HOJIHOM 00BEME.

4 [Ipwm BEINOJIHEHNHN 3a1aHUS TOIYIIECHBI 1BA HEOYETA.

3 [Ipu BBIMONIHEHWY 3aJaHUsI TOMYIIEHO O0Jiee TpeX HETOYHOCTEH.
3aganue Ned

Haiite onpenenenns OMOIOTMUYECKUM MOHATUAM (Ha BBIOOP OT YeThIPEX 10 BOCBMU MOHSATHUH):

Anabunos, buonorus, Bupyconorus, Anatomus, usnonorus, Ummynomnorusi, borannka, 300orus,
Hacnencreennas uaMeH4MBOCTh, MoauukannoHHas H3MEHYUBOCTh, | eHeTrka, Cenekius,
Mopdomnorus, Cucremaruka, ['ucronorus, Ixkomnorus, ['en, Knerka, Kommnec I'onbmxu, Opranenia,
DHpomnazMaruyeckas cetb, Muroxouapuu, JJTHK, PHK, Bupycsl, Oxonorus, DBomtonusi, Bun,
Coob6mectBo, [Tonynsauust, buonienos, buocdepa, XKusoit opranmsm, Anantarus, ATO, HAID,
bakrepuu, benku, I'nbpun, MonoruOpuaHoe ckpenanue, Jurndpuanoe ckpemuBanue, Ponurenu, X-
Y xpomocomsl, HacnegoBaHue crienieHHoe ¢ moaoM, JJOMMHaHTHBIN NPU3HAK, PeriecCuBHbBIN MPU3HAK,
EctectBennsiit or60p, MckyccTBeHHsbIi 0T60p, UHOpuaunr, Muto3, Meiio3, Mytarenes, OHTOreHe3,
®unorunes, Cum6mo3s, Tpurnner, Xumnandectso, [lapazutusm, XpoMoriacTel, XpoMocoMa,
Cnepmarozoun, Sinekierka.

Onenka |[lokazarenu oneHkH
5 CdopmynupoBaTh BOCEMb OUOTOTHISCKUX TTOHSITHI.
4 CdopmynupoBaTh 1mecTh OHOIOTHUYECKUX TOHATUH.

ctp. 2 u3 17




3 ChopmynupoBaTh 4eThl OMOTOTUIECKUX MTOHSITHSL.

3ananue Ne5

Kakyto nyneegyro zunomesy cMor copMynupoBaTh HCCIEI0BATENb IEPE]] IOCTAHOBKOM IKCIIEpUMEHTa?
Kakoit mapametp ObL1T 3a/1aH SKCIIEPUMEHTATOPOM (He3aBHCHMAs IIEPEMEHHAs ), KaKOM MmapaMeTp MEHsUICS
B 3aBUCHMOCTH OT 33JJaHHOTO (3aBUCHMas epeMeHHast)? 3a cUeT KaKuX 30H KOPHS MIPOUCXOIUT
yBeJIHUYEHHUE ero pazMepoB? KileTku kakol TKaHU KOPHS B 3TOM y4acCTBYIOT?

Hynesas zunome3a - IpuHAMAEMOE 110 YMOJIYAHUIO NPEATION0KEHHUE, YTO HE CYLIECTBYET CBSI3U MEXKIY
JBYMsI HAOII0AA€MbIMU COOBITUSAMU, (PEHOMEHAMHU.

DKCHepUMEHTATOP PELINII YCTAHOBUTD BIIMSHUE TEMIIEPATYpPhl HA CKOPOCTh pOoCcTa KOpHs pacTeHus. OH
otoOpan 24 mpopociux ceMeH! (Hacoiau ¢ KOPHEM U pa3JIesIni Ha HECKOJIBKO TPYI. Y KaXJ0ro CEMEHU
(hacosu 3KCIEPUMEHTATOp 3aMEPIJT JJIMHY KOPHS U 3amucal — HaUMEHbIEro ¥ HauOoJIbLIETO B IPYIIIIE.
Kaxxnyto rpynmy oH o0epHyYJT BIaXXHOH MapJiel 1 TOMECTHII 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 cemsaH ¢acouun Temmneparypa B kamepe, CpenHee yBeJmueHue pazmepa
B °C KOpHS 32 TPHU JAHHA, B CM

1 rpynma 8—10 0,6

2 rpynmna 14-16 1,9

3 rpymnmna 2224 3,2

Onenka [Iloka3aTenu oLeHKH

5 3a/1aHuE BBIIIOJIHEHO B IIOJTHOM O0OBEME.

4 [Ipu BbINONIHEHNH 3aJaHUSL IOMTYILEHBI IBE€ OLIMOKH.

3 [Ipu BIMOTHEHNH 3aJaHUS JOMYIIEHBI TPH OIINOKH.

3aganue Ne6

YcTaHoBHTE MPABUIIBHYIO TIOCIIEI0BATEIBHOCTh MPOIECCOB (DOTOCHHTESA.
1) IIpeoGpaszoBanue coTHEUHOM dHEPTrUH B d3HEprUuto ATD;

2) Bo30ysxaeHne cBeTOM 3JIEKTPOHOB XJIOpOQHUILIa;

3) @ukcamus yrieKucioro rasa;

4) Ob6paszoBaHKe Kpaxmaa;
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5) Ucnonn3oBanue sneprun AT® myst cuHTE3a TIIFOKO3HIL.

Onenka |Ilokaszarenu oneHKH

5 3ajaHye BBIIOJIHEHO B HOJIHOM 00BEME.

4 [Ipu BBIMONIHEHUY 3a]aHKs] TOMTYLIEHBI ABE OIIHOKH.
3 [Ipu BBIMONIHEHUY 3aJaHUSI TOMYIIICHBI TPU OIIUOKH.
3ananue Ne7

YcTaHoBHUTE MPABUIBHYIO MOCIEI0BATENBHOCT CTaAUI Mpoliecca HMOpUOreHe3a YeloBeKa. 3arnnuuinTe
COOTBETCTBYIOIIYIO TIOCTIEA0BATEIHHOCTD HUPDP.

1) ractpyna;
2) Helipyna;
3) 3urora;

4) opraHoreHes;

5) mopyna;

6) 6nactya.

Orenka |Ilokasarenu oLeHKH

5 3agaHye BBIIOIHEHO B IIOJIHOM OOBEME.

4 [Ipu BBIMIOIHEHUY 3aaHUs] TOMYIICHBI ABE OIIHOKH.
3 [Ipu BBITTOJIHEHUH 3aaHMSI TOMYIIICHBI TPU OIIHOKH.
3aganne Ne8

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

1) TpaHCKpUILKUS;

2) co3aHue MENTHIHBIX CBS3CH;

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

5) BBICBOOOKICHHE MOJIUIIENTUAHON IIETH.

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 Ne9

VY4eHble peuIniii UCCIIE0BaTh, 3aIUINAET JIM JBYXKOMIIOHEHTHas BakMHA «CIyTHUK V»» OT
3apaxenust BupycoM SARS-CoV-2. UcnbiTyeMbIX pa3aenuiy ciiydaiiHbIM 00pa3oM Ha JABE TPYIIIIbI,
NepBOIl BBOJMIIN BAaKIMHY, a BTOPOM — I1ane0o, Mpyu 3TOM CaMH HCIIBITyeMble HE 3HaJIU, B KaKOH U3
rpynn oHU HaxonadTcd. Jlanee yueHble peruCTpUPOBAJIU 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
BaKIIMHUPOBAHHBIX U y nepedosieBmux? Kakum 00pa3oM paboTaeT UMMYHHUTET IPOTUB BUPYCOB?

Ouenka |Iloka3arenu oneHKH

5 3aaHue BHIIOJIHEHO B ITOJTHOM OOBEME.

4 [Ipu BBIMONIHEHUY 3aJaHKsI TOMYyIIEHa OJHA OIIHUOKA.
3 HpI/I BBIITOJIHCHUH 3a1aHUS )IOHYHIGHI)I JBEC OHII/I6KI/I.
3aganue Nel(

Haiinure Tpu ommOku B puBeIeHHOM TeKcTe «IIpokapuoT u aykapHoTh». YKaXUTe HoMepa
MIPEI0KEHUH, B KOTOPBIX CAeNaHbl OIKUOKU, UcpaBbTe uX. JlaiiTe npaBmiibHYI0 (OPMYIUPOBKY.

(1)KneTtouHsle opranu3Mbl AENAT Ha MPOKAPUOT U 3yKapHoT. (2)[IpokapuoTsl — A0sAAEpHbIE OPraHU3MBI.
(3)K npokapuoram OTHOCSTCS GaKTepuH, BOAOPOCTH, rpuobl. (4)[IpokaproThl — OHOKIIETOYHBIE
OpPraHU3MBl, @ 3YKapHUOThl — MHOTOKJIETOYHbIE OpraHu3Mbl. (5)IIpokaproThl U 3yKapuOThl MOTYT OBITH
Kak aBToTpo(hamu, Tak u rereporpodamu. (6)Bce aBToTpodHbIE OpraHU3MbI HCIIOIB3YIOT COTHEUHYIO
SHEPTHIO AJI1 CUHTE3a OPraHUYECKUX BEIECTB U3 Heopranuyeckux. (7)CuHe-3eneHble — 3TO BOJIHbIE
WIN PeXe MOYBEHHbIE MPOKAPUOTHBIE aBTOTPO(HBIE OPraHU3MBbI.

Ouenka |Iloka3arenu oneHKH

5 3aaHue BHIIOJIHEHO B ITIOJTHOM OOBEME.

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

[IpounTaB TeKCTHI ¢ HHPOPMAIIHEH, COCTaBbTE OMICAHUS PA3THUUN DYKAPUOT OT MPOKAPHUOT.
Texkcr 1.

[IpokaproTHyecKue OpraHu3Mbl - ’TO MUKPOCKOITMUECKHUE, B MOJIABIISIONIEM OOJIBIINHCTBE
OJITHOKJIETOYHbIE M KOJIOHUAJIbHBIE CYIIECTBA. J{J1s1 MpoKapHOT XapakTEepHO U 00pa30BaHuUs
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MHOTOKJIETOYHBIX CTPYKTYp. OHU 4acTO MPUKPEIUISIOTCSA K TIOBEPXHOCTAM U (OPMHUPYIOT OMOTUICHKH,
KOTOpBIE ellle Ha3bIBAIOT MUKPOOHBIMU TNIEHKAMU. JTHU TUICHKH MOTYT UMETh OT HECKOJIBKUX
MHKPOMETPOB JI0 MOJIOBUHBI MUJUIMMETPA B TOJIIIUHY M YaCTO COJIEPKAT MHOTO TPOKAPUOTUUECKUX
Bu0B. Elle ogHIM npuMepoM MpocTeiiiiieii MHOTOKJIETOUHOM OpraHu3aluy sSBIsSETCs 00pa3oBaHue
MUKCOOAKTEPHH MPU HEJOCTATKE MUIIH TUIOAOBBIX Tel, coaepxkamniux okoio 100 Teic. bakrepuanbHbIX
kieTok. Kietku nmpokapuoT uMeroT GpyHaaMeHTaIbHbIe OTIUYUS OT SYKaPHOTUYECKUX KIETOK. Y
MIPOKAPHOT SAJICPHBIN anmapar He OTTPAaHUYCH SIACPHON 000JI0YKON OT UTOIIIA3MbI. MX KJIETKH JIMIIICHbI
OOJIBIIMHCTBA MEMOPAHHBIX OPTaHEeIUI, IPUCYIIHUX 3YKAPUOTHI (XJIOPOILUIaCTOB, MUTOXOHApHUH, DIIC,
anmapata [ oybKy, TH30COM, MUKPOTHUIIEID). | 'eHeTnueckast nHGOpMaIHs MPOKAPUOT COXPAHSIETCS B
BU/JIE KoJblieoOpa3Hoil monekynsl JJHK B HeOOmbIIOM yyacTKe MUTOIUIa3MbI - Hykieouaom. JJHK
MIPOKAPHOT, KOTOPasi MOTydnsia Ha3BaHue "0aKTepuabHON XpOMOCOMBI'", OOBIYHO HE CBsI3aHa C OeTKaMHu-
TUCTOHAMU U PETYIISIIHS paOOThI TEHOB OCYIIECTBIICTCS Yepe3 METAO0OIHTHI.

Texkcrt 2.

Bo Bcex 9ykapHMOTHYECKHUX KIETKaX BBIIACISAIOT LUTOILIA3MY, OTTPAHUYEHHYI0 OT BHELIHEW CpeIbl
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 IIPOKAPHOT), pa3inyuHbIe
BKJIFOUEHUS.

JU1 5yKapHOTHYECKHUX KJIIETOK XapaKTepHa BbICOKasl yHOPSA0YEHHOCTh BHYTPEHHETO COAEPKUMOTO.
Taxum 00pa3oM B KJI€TKe JOCTUraeTcs pas3jieneHne OMOXUMHUYECKUX IpolieccoB. MOIEKYIISpHBINA COCTaB
MeMOpaH, Ha0Op BEIECTB U MOHOB Ha UX MOBEPXHOCTH OTJIMYAETCS, YTO OOYCIOBIMBAET MX
(YHKIMOHATIBHYIO CTIEHUAIN3aIHIO.

B nuronnasme npucyTCTBYIOT O€lIKU-(EPMEHTHI IITMKOIN3a, 00MEHa caxapoB, a30TUCTHIX OCHOBAHUH,
aMHHOKUCIIOT U JIMNU0B. VI3 onpeeneHHbIX 0elIKoB MPOUCXOIUT cOopka MUKpoTpyOouek. [luTomnasma
BBINIOJIHSET OOBEIUHSIONIYIO U KapKACHYIO (DYHKIIUU.

OpraHesnbl MOCTOSTHHBI U BBITIOTHSIOT )KU3HEHHO BakHbIE (yHKIMH. Cped HUX €CTh OpraHeIUTbI
obmiero 3HaueHus (mutoxouapuu, II1C, komruieke ['onbmxu, pudOCOMBI, MOTMCOMBI, JTU30COMBI,
MUKPO(GHOPHUILIBI 1 MUKPOTPYOOUKH, LICHTPUOJIA KJIETOYHOTO 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 BBIITOJIHCHUHU Sa)IaHI/ISI, I[OHYHIGHBI IBC HCTOYHOCTH.
3 [Ipu BBIIONIHEHWY 3aaHMsI, TOMYIIEHBI TPU HETOYHOCTH.
3aganue Nel2

W3 nByx TecToB, chopMupyiite COOCTBEHHBI MUCbMEHHBI OTBET HA OCHOBE OMOJIOIMUYECKOMN
uHpOpMaLUU.

Texcem 1.
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JIHK (0e30KkcupuboHyK1euno6as KUcioma) — c60e00pa3Hblil 4epmedtc HCU3HU, CIOHCHbIU KOO, 8 KOMOPOM
3aKI0YeHbl OAHHbIE 0 HACAe0CMEEHHOU UHDOpMaAyUuL. Ima CLONCHASL MAKPOMOAEKYId CHOCOOHA
Xpaunumo u nepeoasams HACIeOCMBEHHYI0 2eHeMUYeCKyio UHpopmayuio u3 noxkoienus 6 noxoaerue. JJ[HK
onpeoessiem makue ceolUCmea 100020 HUB020 OP2AHUIMA KAK HACIeOCBEHHOCHb U U3MEHYUBOCHIb.
3axoouposannas 6 neii ungopmayus 3a0aem 6Cro NPOSPAMMY PA3ZGUMUSL TH0O020 HCUBO2O OPLAHUMA.
I'enemuuecku 3anoxcennvle hakmopwvl nPeOOnpPeOesiton 6€Chb X00 HCU3HU KAK Yel08eKd, MakK U 106020
Op. opeanusxma. Mlckyccmeennoe unu ecmecmeenHoe 8030eticmeaiue Heunell cpedbl CNOCOOHbL TULLb 8
HEe3HAYUMENbHOU CIMeneHU NOBIUSMb HA 00UYIO GbIPANCEHHOCTb OMOCTbHBIX 2EHEMUYECKUX NPUSHAKOB
UYL CKA3AMbCA HA PA3BUMUU 3ANPOSPAMMUPOBAHHBIX NPOYECCOB.

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 MPOYHOIM KOBAJICHTHOM CBA3BIO Yepe3 caxap OJIHOTO
HyKJIeoTuaa U GochopHyI0 KUCIO0TY Apyroro. Iloaydaercs nonuHyKiI€oTUIHAS UEb.

JIBe NOJIMHYKIJIEOTUIHBIE LIETIU COSIUHSIOTCS APYT C IPYTroM cIaObIMU BOJOPOJHBIMH CBSI3IMU MEXIY
A30TUCTBIMU OCHOBAHMAMMU 110 NIPABUITY 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 CIIAPAJb.

Onenka |Ilokaszarenu oneHKH

5 3agaHye BBIIOJIHEHO B HOJIHOM 00BEME.

4 [Ipu BBITTOJIHEHWH 3aaHMSI HE UCIIOJIB30BaHBI J1BA OMOJIOTMYECKHX TEPMUHA U3 TCKCTOB.
3 [Ipu BBIMONHEHUY 3aaHKSI HE UCTIONB30BaHbI TPH OMOIOTUYECKUX TEPMHUHA U3 TEKCTOB.
3amanue Nel3
beaku

HquHTaﬁTe TECT, COCTABLTE KJIACTEP (((I)YHKIII/IH 0eJIKOB».

OpuuMu 13 HanboJee BaXKHBIX OpraHMYEeCKUX KOMIIOHEHTOB JKUBOTO SBJSOTCS Oenku. benku -
IIOJINMEPBI , UX MOHOMEPAMH CITy’KaT aMUHOKHUCIIOTHL. KOIMUecTBO aMUHOKHUCIIOT B MOJIEKYJIaX Pa3HbIX
0esIKOB MOKET Kosie0aThes OT 3-5 10 HECKOJIBKUX Thicsid. B Genkax moctosiHHO BeTpeuatores 20 BUIOB
aMHHOKUCIIOT. OHM OTIIMYAIOTCS 110 CBOEMY CTPOEHHUIO, HO MMEIOT O0IIMe TPYIIIb, TOCPEACTBOM
KOTOPBIX COETUHSIOTCS B JJIMHHBIE Lenu [locnenoBaTenbHOCTh M YUCIO aMUHOKHCIIOT JUIsl KasKI0TO
6enKa cTporo MHIUBUAYalbHBL [loaTOMY pasHooOpa3ue 6eIKOB Oe3rpaHIYHO.

benku UMeEIOT CII0XKHOE CTPOCHUC N HCCKOJIBKO CTPYKTYPHBIX ypOBHeﬁ, KOTOPLIC OIPCACIIAIOT UX
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cBOiicTBa U BbINOJHSAEMbIe QyHKIUU. OCOOEHHOCTH CTPYKTYPHI, GOPMBI, CBOMCTB U (PyHKLINN OEIKOBOM
MOJIEKYJIBI 3aBUCAT, B IIEPBYIO OUEPEND, OT IIOCIEA0BATEILHOCTH AMUHOKHUCIIOT B ITOJIMIIENTUAHON LIETH.
B kaxznom Genke 3Ty MOCIEJ0BAaTEIbHOCTD ONPEIEIAET HACIEICTBEHHAs IIPOrpaMMa OpraHu3Ma.
[TosToMy GenkM Ka)10T0 OpraHu3Ma pa3jindyaioTcs ApYr OT Apyra.

BCHKI/I, B OTJIMYUC OT APYIUX OpraHNYCCKUX BCILICCTB, JICTKO pa3pylIarOTCA. Onn CBOpAYUBAIOTCA IIPU
I[@I\/’ICTBI/II/I CHJIBHBIX KHCJIOT, menoqef/'l, COJIEH TSIKEIIBIX MCTAJUIOB, HAITPUMEP CBUHIIA U PTYTHU, BBICOKHUX
TCMIICPATYP U PAAUOAKTUBHOI'O U3JTYUCHUS. 9TO0T mponeccC Ha3bIBACTCA z(eHaTypauHeﬁ.

Cpenu opraHMYeCKUX BEIIECTB OEIKH 3aHUMAIOT IIEPBOE MECTO 110 pa3HOOOPa3UI0 BBIOIHIEMbIX
¢ynkuuii. Camas BakHas U3 HUX - (pepMeHTaTUBHAsA. PepMEeHTHI (0T JaT. GepMEHTYM - 3aKBacKa) - 3TO
OMOJIOTMYECKHE KAaTallu3aTOPhl, T.€. YCKOPUTEIN XUMUYECKUX peaklui B )kuBoM. Creayromas BaKHas
(GyHKIUS OETIKOB - CTPOUTENIbHASL.

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

JlBuratenbHasi pyHKIMS CBS3aHA C COKPATUTENIbHBIMU O€lIKaMH, KOTOPbIE BXOJSAT B COCTAB MBIIIEYHBIX
BOJIOKOH, PECHUYEK, KI'YTUKOB, a 3HAUUT - 00€CIIEYNBAIOT ABM)KEHNE OPraHU3Ma U KIIETOK.
TpaHcniopTHbIE O€TKHU CBSI3bIBAIOT U IEPEHOCST BEIIECTBA B OAHOM KJIETKE M BO BCEM OpraHU3MeE.
Hanpumep, reMorinoOuH 3puTpOIUTOB TPAHCIIOPTUPYET KUCIOPO U YIJIEKHUCIIBIH ras.

benku BHINOTHSAIOT U 3aIUTHYIO GyHKIMIO. OHU 00pa3yIoT aHTUTENA, 3aIUIIAI0IINE OpraHU3M OT
00J1e3HETBOPHBIX OaKTepuil U BUpYCOB. PerynsaropHbie O€lKH - 3TO TOPMOHBI, PeryIupyrole oOMeH
BEILIECTB B OPraHU3Me.

Ouenka |[loka3zarenu oueHku

5 3a/iaHue BBINOJIHEHO B MIOJTHOM 00BEME.

4 [Ipu cocTaBineHNM KIacTepa TOMYIICHBI ABE OMIUOKH.
3 [Ipu cocTaBneHuu KiacTepa AOMYIIEHBI TPH OMIMOKH.

Texkymmnii KOHTPOJIb Ne2

®opma kouTpoas: KorrponsHas padora (Ompoc)

OnmucartesibHas 4YacTh: MUCbMEHHAs padoTa

3ananue Nel

CYHIHOCTI) KJIETOYHOU TCOPHUU TOUYHCEC OTPAKCHA B ITOJIOKCHUH:

1) Bce KII€TKM MHOTOKJIETOYHOI'O OPraHKU3Ma BBITIOJIHSAIOT OJIMHAKOBBIE (DYHKIIHH;
2) BCC KJICTKWM MHOT'OKJICTOUYHOT'O OpraHru3Ma OJJUHAKOBEI 11O CTPOCHUIO,

3) Bce OpraHu3MbI COCTOST U3 KJIETOK;

4) KJIETKU B OpraHU3Me BO3HUKAIOT U3 MEXKKJIETOYHOI'O BEIECTBA.
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JlaiiTe 0OBbsICHEHHS 3TUM YHKTaM.

Onenka |Ilokaszarenu oneHKH

5 3ajaHye BBIIOJIHEHO B HOJIHOM 00BEME.

4 [Ipu BhIMONIHEHNY 3a7]aHKs] TOMyLIEHa OJHA OIIHUOKa.
3 [Ipu BBIMIOIHEHUY 3aJaHKS] TOTYIICHBI ABE OIIHOKH.
Saganue No2

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

1) BbIXOA OpPraHU3MOB Ha CyIIY;

2) BO3HUKHOBEHHUE (POTOCUHTE3A;

3) popMupoBaHUE 030HOBOT'O IKPAHA;
4) oOpa3oBaHue KOAllepBAaTOB B BOJIE;

5) nosiBNeHUE KJICTOYHBIX (HOPM >KU3HHU.

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.
3aganue Ne3

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

1) poacTBE 3TUX OPTraHU3MOB;

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

4) pa3BUTUHU OPTraHU3MOB B TPOIIECCE IBOIOINH;

5) eIMHCTBE PACTUTEIBHOTO U )KUBOTHOTO MHUPA;

6) MHOTr0OOpa31K UX OPraHOB M TKaHEH.

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 Ned

YV Mblliel reHbl OKpaCKu IEPCTU U AJIMHBI XBOCTAa HEC CLCIICHBI. I[JII/IHHBIﬁ XBOCT (B) Pa3BUBACTCA
TOJIBKO Yy TOMO3UTI'OT, KOpOTKI/Iﬁ XBOCT pa3BUBACTCA y I€TCPO3UTOT. PeneccuBnbie T'CHBI, OIIPEACIIAIONINE
JJIMHY XBOCTA, B TOMO3UI'OTHOM COCTOSIHUH BBI3BIBAIOT rudemnn 3M6pI/IOHOB.

IIpu ckpemBaHUK CaMOK MBILIEH C YEPHOM IEPCThI0, KOPOTKUM XBOCTOM U caMlia ¢ Oeoil mepcTbio,
JUIMHHBIM XBOCTOM ToiryueHo 50% ocoOeli ¢ uepHO MIEpCThIO U ATUHHBIM XBOocTOM, 50% - ¢ uepHOU
LIEPCTBIO0 U KOPOTKUM XBOCTOM. BO BTOpOM cityuae CKpeCTUIIN MOITYYEHHYIO CAMKY C UEPHOH IIEPCTHIO,
KOPOTKHM XBOCTOM M camlia ¢ 0eJ0i mepcThio, KOPOTKUM XBOCTOM. COCTaBbTE CXEMY PELICHMS 3a/1a4H.
Omnpenenute reHOTUIIBI POAUTENEH, TEHOTUIBI U (DEHOTUIIBI IOTOMCTBA B JIBYX CKPELIUBAHUSAX,
COOTHOIIICHHUEC q)eHOTI/IHOB BO BTOPOM CKpCIIMBAHUU. O0bBsacuuTe IMPpUYIUHY OJTYYCHHOI'O
(E€HOTUIMYECKOT0 PACHICIIIICHHs] BO BTOPOM CKPEIMBaHHH.

OI_ICHKa Ilokazarenu oLieHKH

5 3aaHue BHIIOJIHEHO B ITIOJTHOM O0OBEME.

4 HpI/I pCIICHUHA 3a1a4X COCTABJICHA CXCMbI CKPCIIUBAHUA, OIPCACIICHBI TCHOTHUIIBL pO,[[HTCJ'IGﬁ,
(beHOTI/IHBI IMOTOMCTBA OJHOI'0 CKPCIINBAHUS.

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

3ananue Ne5

Bacwunmca - kapernasas xKeHIIMHA C HOPMaJIbHOM CBEPTHIBAEMOCTHIO KPOBH BBIIILIA 3aMyXK 32 EBrenns
-rony0ormnaszoro remouiarka. Y HUX poauiiach Kaperiaszas 104b Mapus ¢ HopMalbHON
CBEPTHIBAEMOCTbHIO KPOBHU U Tosryooriasbiii 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
royoorna3sblii ChlH, cTpajgaromnii remodunuei? Bacunuca cunrana, uro uMeHHO EBrenuii nepeaan
[leTpy cBoii ren remoduinu. beuta 1u Bacunuca npasa? OTBET NosicHUTE.

Onenka |Ilokaszarenu oneHKH

5 3amaHne BBIMIOJIHEHO B IIOJIHOM 00BEME.

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

3 [Ipu pemrennn 3a1a4u COCTABIEHA CXEMbI CKPEIIIMBAHMS.

3aganue Ne6

YcTaHOBHTE COOTBETCTBUE MEKIY METOIaMU U BUAAMH CEJICKIIUU: K KaXXA0W MO3UINH, JAaHHOK B IEPBOM
cToJI0Ie, ToI0EPUTE COOTBETCTBYIOIIYIO IMO3HIINIO U3 BTOPOTO CTOJIOIIA.

METO/IbI
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A) otOop 1O PKCTEPHEPY;

b) meton menTOpa;

B) BbIpanuBanue u3 KyJabTyp KIETOK;

I') yBenuuenune niaouHOCTH;

J1) MmaccoBbIii 0TOOD;

E) ucnpitanue pogureneit 1o noTOMCTBY;
BUJIbI CEJIEKIIUU

1) cenekuus >KUBOTHBIX;

2) ceneKuusl paCTeHUM.

Onenka |Ilokaszarenu oneHKH

5 3agaHye BBIIOJIHEHO B HOJIHOM 00BEME.

4 [Ipu BhIMONIHEHNY 3a7]aHKs] TOMYyLIEHa OJHA OIIHUOKa.
3 [Ipu BBIMIOIHEHUY 3aJaHUs] TOMYIICHBI ABE OIIHOKH.
3ananue Ne7

Pacnonoxure B IMPpaBHUJIbHOM IOPAAKE YPOBHH OpraHU3alv ) XU3HU, HAYMHAA C HAMMCHBIIICTO. B otBeTe
3aIMUHINTC COOTBCTCTBYIOIIYHO IMMOCJICAOBATCIIbBHOCTD I_II/I(l)p

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

4) MHOTOKJIETOYHBIN OPraHU3M;

5) 6uocdepa.

Ornenka |Iloka3zarenu oneHKH

5 3aJjaHue BBIIOJIHEHO B ITIOJTHOM O00BEME.

4 [Ipu BBIMONIHEHUY 3aaHKs] TOMYyIIIEHa OJHA OIIHUOKA.
3 HpI/I BBIITOJIHCHUH 3a1aHUST )IOHYHIGHI)I JBEC OHII/I6KI/I.
3aganme Ne8

YcTaHoBUTE IOCIIEA0BATEILHOCTD CO6BITPII>1, IMPOUCXOAAIINX TTPHU MeTaboIn3Me OSIKOB B OpTraHu3Me
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YCJIOBCKA, HAUYMHAsA C IOoMMaadaHuA IMUIINU B KCJITYI0K. B otBete 3ammmmTe COOTBCTCTBYIOIYTO
IOCIC10BAaTCIIbHOCTD I_II/I(bp

1) paciierieHne HEHYKHBIX M UCTIOPYEHHBIX 0enKoB 1 okucieHue ux 10 CO,, NH; u H,O;
2) paclueruieHue NENTUI0B Ha aMUHOKHUCIIOTHI B IBEHAATUIIEPCTHON KHIIKE;

3) paciueruienue OelKOB Ha KOPOTKHUE MENTH/IbI B XKETYIKE;

4) nocTyIieHne aMMHOKHUCIIOT B TKAHU U CUHTE3 COOCTBEHHBIX OEJIKOB;

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

6) BCAaCbIBAHNC aMHWHOKHUCJIOT B KPOBb B TOHKOM KHIICYHUKC

Ouenka |Iloka3arenu oneHKH

5 3aaHue BHIIOJIHEHO B ITIOJTHOM OOBEME.

4 [Ipu BBIMIONIHEHUY 3aJaHKs] TOMYIIIEHa OJHA OIIHUOKA.
3 HpI/I BBIITOJIHCHUH 3a1aHUS JIOHYIHGHI)I JBEC OHII/I6KI/I.
3aganue Ne9

Pacnonoxxurte B mpaBUJIbHOM MOPSIAKE MYHKThI HHCTPYKIIMH 110 U3MEPEHUIO apTepUaIbHOTO AaBieHus. B
OTBETE 3aMUIINTE COOTBETCTBYIOLIYIO MOCIE0BATENBbHOCTD LUGP.

1) 3akpoiiTe KIanaH 6aJIOHa TOHOMETPA U HarHETalWTe C TTIOMOIIBI0 PE3MHOBOTO 0aJIIOHa BO3AYX J10
MCYE3HOBEHMS ITyJIbCa WM JI0 TIOKa3aHus Ha uudeponare Tonomerpa 140—-150 mm pr. cT.

2) Huxe MaHXeTKU B JTOKTEBOM CTHO€ YCTaHOBUTE (DOHEHIOCKOTI.
3) B MOMEHT Hc4Ye3HOBEHUS MyJIhCa MAHOMETP YKa3bIBAET MUHUMAIbHOE (AMACTOIINYECKOE) JaBICHHUE.
4) [1noTHO 0OEPHUTE MAHXKETKY TOHOMETPA BOKPYT OOHA)KEHHOTO IJIeYa UCIBITYEMOTO U 3aKPEIUTE €e.

5) B MOMEHT MOSIBIEHUS MyJILCOBBIX yIapOB MOKA3aTelh MAHOMETPA COOTBETCTBYET MAKCUMAIILHOMY
(CUCTOMYECKOMY) JTaBJICHHUIO.

6) [TproTKkpoiiTe BEHTHIIb, MEJIEHHO BBIITyCKAlTe BO31yX U3 MaHXKETbl. BHUMATENbHO clieuTe 3a
NOKa3aHUSIMU MaHOMETpa U OJTHOBPEMEHHO MPHUCIYHIIMBANTECH K 3BYKaM B (DOHEHIOCKOIIE

Ouenka |Iloka3arenu oneHKU

5 3aaHue BHIIOJIHEHO B ITIOJTHOM O0OBEME.

4 [Ipu BBIMONIHEHUY 3aJaHKsI TOMYIIIEHa OJHA OIIHUOKA.
3 HpI/I BBIITOJIHCHUH 3a1aHUST )IOHYHIGHI)I JBEC OHII/I6KI/I.
3aganue Nel(
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I'myxoTa - ayTOCOMHBIH NpU3HAK; 1albTOHU3M — IPU3HAK, CLEIUICHHBIH ¢ mosioM. B Opake 310poBbIxX
poautenei poauics pebeHok riyxoil naneToHuk. CoctaBbTe cxemy perieHus 3aaa4un. Onpeaenure
TeHOTHUIIBI pOJUTENIeH U peOeHKa, €ro MoJI, TeHOTUIB U (PEHOTUIIBI BO3MOXHOIO TOTOMCTBA, BEPOSTHOCTh
poXeHus nereit ¢ ooenmu aHoManusMu. Kakue 3aKoHbl HAaCcIeACTBEHHOCTH MPOSBIISIOTCS B JAHHOM
ciaydae? OTBeT 000CHYHTE.

Onenka |Ilokaszarenu oneHKH

5 3ajaHye BBIIOJIHEHO B HOJIHOM 00BEME.

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

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

Ouenka |Iloka3arenu oneHKU

5 3aaHue BHIIOJIHEHO B ITIOJTHOM O0OBEME.

4 [Ipu BBIMONIHEHUY 3aJaHKsI TOMYyIIEHa OJHA OIIHUOKA.
3 HpI/I BBIITOJIHCHUH 3a1aHUS )IOHYHIGHI)I JBEC OHII/I6KI/I.
3aganue Nel2

o~ -0 o
I'en, oTBeUaroIMii 3a rpyMIIbl KPOBU y YEIIOBEKA, UMEET TPU aJLIeis: 1, I*, 1°. TTonoKuTenbHbI pesyc-
(hakTop TOMUHUPYET HaJ OTPULIATEIIbHBIM.

JKeHIuyHa ¢ nepBoil rpynnoy KpOBH U MOJIOKUTEIBHBIM PE3YCOM BBIILIA 3aMYK 3a MY»KYUHY CO BTOPOU
IPYIIION KPOBU U OTPULIATEIBHBIM PE3YCOM. Y HUX POJMIIACH JOYb C IIEPBOM I'PYIIION U
MOJIOKUTEIBHBIM pe3ycoM. CocTaBbTe cxeMmy peleHus 3aaaun. Onpeaennure reHOTUIIBI pOAUTENEH,
TeHOTHUITBI U (PEHOTHIIBI BCEX BO3ZMOXKHBIX JIeTel JaHHOM mapbl. KakoBa BEpOsTHOCTH pOXKJIeHHs peOeHKa
C BTOPOM I'pyNmnoi KPOBH U OTPUIIATENILHBIM pPe3ycoM y 3T0i napbl? OTBET NOSCHUTE.

Onenka |Ilokaszarenu oneHKH

5 3ajaHye BBIIOJIHEHO B OJIHOM 00BEME.

4 [Ipu BBINONIHEHNY 3a]aHKs] TOMyLIEHa OJHA OIIHUOKa.
3 [Ipu BBIMIOIHEHUY 3aJaHUS] TOTYIICHBI ABE OIIHOKH.
3amanue Nel3

IIpounTaiiTe TEKCT, 0TBETHTE HA BONPOCHI M BBINOJHUTE 321aHUA K TEKCTY.
Bupycsi

B 1892 rony pycckuii yuensiit .M. ViBaHOBCKUI1 onucan HeoObIYHbIE CBOWCTBA BO30YyauTENs O0JIE3HU
Tabaka - Tak Ha3bIBaeMOM TabayHOI MO3auKu. DTOT BO30YIUTEIb IPOXOAMI uepe3 OaKkTepuaibHbIe

ctp. 13 u3 17



¢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.

Monekyna JIHK BHpycOB WM MX TEHOM MOKET BCTPAaUBATHCS B TEHOM KJIETKH XO35IMHA U CYILIECTBOBATH
B TAaKOM BUJI€ HEOMPEEICHHO I0JTroe Bpems. Takum 00pazom, mapa3uTu3M BUPYCOB HOCUT OCOOBIN
XapakTep - ITO MAPa3UTU3M Ha TEHETHYECKOM ypoBHE. [locenenre BUpycom JTr000i KIETKH HE TIPOXOIUAT
JUIs Hee OeccleIHO, TaXe €CIU B Pe3ysIbTaTe TAaKOTO «BU3UTa» KJIETKa MOrH0aeT, TO pa3phiB XPOMOCOM,
W3MEHEHUS B MOPAJIKE PACIIONOKEHUS TEHOB, a TAKKE U3MEHEHHS B CAMUX I'€HaX OCTAKOTCA B
«TeHETUYECKON MaMsaTH» KJIETOK.

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, HEBO3MOYKHO BBIPALIMBaTh HA HCKYCCTBEHHBIX IUTATEIbHBIX 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.»

Onenka |Ilokaszarenu oneHKH

5 3amaHne BBITOJIHEHO B IIOJIHOM 00BEME.
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4 HpI/I BBITTIOJIHCHUH 3alaHHd JOMMYIICHA OHAa OIIMOKA.

3 HpI/I BBITTOJTHCHHHU 3aJaHHA JOIMYIICHEI IBC OIIINOKH.

3aganue Nel4
IIpounTaiiTe TEKCT, BLINOJHHUTE 3a]aHHE.
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 'CHETUYCCKAs HHq)OpMaHI/ISI nepenaeTcsi n3
MOKOJIEHUs B TToKoJieHHe. Kpome Toro, oHu peryaupyoT OONBIIMHCTBO KIETOYHBIX MPOIIECCOB, YIPABIIss
CHHTE30M OEIIKOB.

CymectByeT aBa tuna HykienHoBbIx kucioT: JJHK u PHK. Onu cocTosT U3 HyKII€OTHAOB, Y€PEIOBAHHE
KOTOPBIX MO3BOJISIET KOAUPOBAThH HACIEICTBEHHYIO HH(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, npencrasnsiromuii co0oil onpeneaeHHyo Mocaea0BaTeIbHOCTh HYKJI€OTHI0B, B
OemnKu.

I'en - 310 yuactok monekynsl JJHK, kotopas kogupyer ouH onpeaeneHHbIi 6enok. HacnencTsennsie
M3MEHEHHUS T'€HOB, BhIpa)KaroIlhecs B 3aMEHE, BbINAIeHUU WM EPECTaHOBKE HYKJIEOTHI0B, HA3bIBAIOTCS
TeHHBIMU MyTallsIMU. B pe3ynbraTe MyTanuii MOryT BO3HUKHYTh KaK MOJIE€3HbIE, TAaK U BPEAHbIC
W3MEHEHHUs IPU3HAKOB OpraHu3Ma.

XPpOMOCOMEI - HUTEBUAHBIC CTPYKTYPHI, HAXOASAIINECS B SApax BeeX KIETOK. OHU COCTOAT U3 MOJICKYJIBI
JIHK u 6enka. Y kaxa0ro BHIa OPraHU3MOB CBOE OMpeAeNIEHHOE YICIIO U cBOsl opma xpomocom. Habop
XPOMOCOM, XapaKTEePHBIN /711 KOHKPETHOTO BH/Ia, HA3BIBAIOT KAPUOTHUIIOM.

HccnenoBanust KApUOTUIIOB PA3IMYHBIX OPTAHU3MOB ITOKA3aJIM, YTO B X KIIETKaX MOXKET COAEPKATHCS
JIBOWHOW M OAMHAPHBIN HAOOPbI XpoMocoM. J[BOITHOI HaGOp XPOMOCOM COCTOUT BCETAA U3 MapHBIX
XpOMOCOM, OJIMHAKOBBIX 110 BEIMYMHE, POopMe U XapaKTepy HaciencTBeHHON nHdopmanuu. [Tapusie
XPOMOCOMBI Ha3bIBaIOT TOMOJIOTUYHBIMHU. Tak, BCE HEMOJIOBBIE KJIIETKH YEJIOBEKA COeprKaT 23 mapbl
XpOMOCOM, T.€. 46 XpOMOCOM TIPEICTABICHHI B BUE 23 map.

B HekoTOpBIX KIE€TKaX MOXKET ObITh OIMHAPHBINA HAOOp XxpoMocoM. Hampumep, B MOJIOBBIX KIETKaX
JKUBOTHBIX [TAPHBIE XPOMOCOMBI OTCYTCTBYIOT, TOMOJIOTHYHBIX XPOMOCOM HET, & €CTh HErOMOJIOTUYHBIE.

Kaxxnas xpoMocoMa COEp>KUT ThICAYU T'€HOB, B HEW XPAaHUTCS OINPENEICHHAs YaCTh HACIEACTBEHHON
nHpopmanuu. MyTanum, U3MEHSIOIINE CTPYKTYPY XPOMOCOMBI, Ha3bIBAIOT XPOMOCOMHBIMH.
HenpaBuibHoe pacxoxaeHue XpoMOCOM IpU 00pa30BaHUM MOJIOBBIX KJIETOK MOXKET MPUBECTH K
CEpbE3HBIM HACJIEICTBEHHBIM 3a00sieBaHusAM. Tak, HanpuMep, B pe3yJIbTaTe TAKOH T€HOMHOW MYyTallUH,
KaK IOsIBJIEHUE B KaXKI0H KJIeTKe uenoBeka 47 XpoMocoM BMecTo 46, Bo3HUKaeT 0os1e3Hb [ayHa.

JlomosHuTeE
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I'en - aT0 XPpOMOCOMBEI - 3TO I'omonornynseie
XPOMOCOMBI

I'ennble MmyTanun Kapuotun
XPpOMOCOMHBIE MYTALIHU

Onenka |Iloka3zarenu oneHKH

5 3agaHue BBINOJIHEHO B IOJIHOM 00BbEME.

4 [Ipu BBITTOJIHEHWH 3aJaHMSI TOMYIIICHA OHA OIIHOKA.
3 [Ipu BBIMIOIHEHUY 3aJaHKs] TOMYIICHBI ABE OIIHOKH.
3aganue Nel5

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

Hcrtopus pa3Butus 3HaHUHN YeJIOBEKa O cpeic OOMTAaHUS U B3aUMOOTHOIICHUSX OPTraHU3MOB YXOJIUT B
rIIyOOKYIO JPEeBHOCTH. UenoBeKy u3aaBHa ObLIO MPUCYIIE CTPEMIICHHE KaK MOXHO OOJIbIIIe y3HATH 00
o0pa3se KU3HU Pa3IMYHbIX OPraHu3MOB. Ellle B aHTHYHOCTH APEBHETPEUYECKUE YICHBIC-(DUITOCO(BI
paccMaTpUBAIIUA BIMSHUAE OTIAEIBHBIX KOMIIOHEHTOB OKPYKAIOIIEH CpeIbl HA )KU3Hb PACTCHUM U
KUBOTHBIX. OTHAKO JETAIBHOE U TIIyOOKOE M3yUEHHE dTUX 3aKOHOMEPHOCTEH Hauanoch Jumb B XIX-XX
BEKAX C MOSBJICHUEM HAYKH SKOJIOTUU.

Hauano n3ydeHus BIMAHUA OKPYXKAIOLIEH CPEebl HA KU3Hb OPTAHU3MOB ITOJIOKUII HEMELIKUN
€CTECTBOUCIIBITaTENb-3HIUKIIONEeAUCT Anekcanap ['ym6onpar. B Hauane XIX Beka oH nepBbsIM 00paTHil
BHMMAaHUE Ha CBA3b MEXKAY KIIMMATOM U XapaKTEPOM PaCTUTEIBHOCTH, OCHOBAJ KOJIOTHYECKOE
HampaJieHHuEe B OOTaHUKE, 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 Mmopdosorus 2 on nucan: «[lox sxonorueit Mpl mOHUMaeM U3yUYEHHE BCEH
COBOKYITHOCTH B3aMMOOTHOLIEHUH KUBOTHOI'O C OKPY’KaIOIEH €ro Cpefoi, KaKk OpraHM4ecKoM, TaK U
HEOPraHUYECKOH, U MPEXK/IE BCEr0- €ro Py KECTBEHHbBIX WM BPaXA€OHBIX OTHOIIEHUN C TEMU
KUBOTHBIMH U PACTEHUSMH, C KOTOPBIMHU OH IIPSIMO MJIM KOCBEHHO BCTYIIAET B KOHTAKT.»

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

UYTo MOKHO HCIIPABUTH, TOOABUTH, UCXOJIS N3 COBPEMEHHBIX MPEICTABICHUH O IapCTBaX KUBOU
IPUPOBI?

OI_ICHKa Ilokazarenu oLiIeHKH

5 3aaHue BHIIOJIHEHO B ITIOJTHOM O0OBEME.

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