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1.00mue nosnoxeHus
®onn oneHouyHbXx cpencts (ganee - ®OC) mpennazHaueH AJiE KOHTPOJS U
OLICHKH PE3yJIbTaTOB OCBOCHUS 00yJarOIIMMUCS yueOHOTo nipeamera «buomorusy.
®OC BKIIOYAIOT KOHTPOJIbHBIE MAaTepuajabl I TPOBEICHUS TEKYIETo
KOHTPOJISI ~ YCIIEBAa€MOCTH W IMPOMEXKYTOUHOM  aTTecTalMd  OOy4YaromIuXxcs,
pazpaborannbie B cooTBeTcTBUU C TpeboBanusimu PI'OC CIIO u coaepkanuem
paboueit mporpamMmbl yueOHOTO MpeAMETa.

2. Pe3yJIBTaTLI 0CBOCHMUSA yqeﬁnoro NnpeamMeTa, NoAJICKalllue MpoOBEPKeE

Kon [Inanupyemble pe3yabTaThl OCBOCHUS Y4EOHOIO IpeameTa
KOMIECTCHIINH YMeHus 3HaHus
JIP 2, JIP 4, JIP 6, | 0OBsACHAT,  poyib ~ Ouonormu B | OWOJNOTHYECKas TEPMHUHOJIOTHIO H
JIP 9, JIP 10, JIP | popmupoBanuu Hay4YHOTO | CHMBOJIUKA;
14, JIP 15 MHPOBO33PEHHS; YPOBHM  OpraHu3allid  KHBOWU
peuiarhb JJIEMEHTapHbIC | MATEPUU U CBOMCTBA  JKUBBIX
OMOoJIOTHYECKHE 3a/1a4H; CHUCTEM;
COCTaBJISATh DJIEMEHTapHBIE CXEMBI | OCHOBHBIC MOJIOXKEHUS
CKpEIIMBAaHUS W CXEMbl TIEepeHOca | OMOJIOTHYECKUX TeopHit u
BEUIECTB U TMepelaydl JHEPruu B | 3aKOHOMEPHOCTEH: KJICTOYHOU
sKocHcTeMax (IIeNu MUTaHus); TEOPHUH, SBOJIOIMOHHOIO YYCHHS,

CpaBHHUBATh OMOJIOTHUYECKHE OOBEKTHI: | yUYCHUS B.U.Bepnaackoro 0
XUMUYECKUM COCTaB Tel XUBOM U | Ouochepe, 3akonsl [.Mennens,
HEXHMBOM  TPHUPOJBI,  3apOJbIIIEH | 3aKOHOMEPHOCTEH M3MEHUMBOCTH H
YeJloBeKa M JIPYruX OJKMBOTHBIX, | HACJIEICTBEHHOCTH;

IPUPOJIHbIE HKOCHUCTEMBI U | BKJIaJ OWOJIOTUYECKUX TEOpUi B
arpo’KOCUCTEMBI CBOEW MECTHOCTH; (dhopmMupoBaHue COBPEMEHHOMN
CpaBHUBATh MPOLECCHI (ECTECTBEHHBIN | €CTECTBEHHO-HAyYHOU KapTUHBI

U HUCKYCCTBEHHBIM OTOOp, TMOJIOBOE U | MUDA;

Oecrionoe pa3MHOXKEHHE) U JenaTh | CTpoeHHe U (YHKIIMOHUPOBAHUE
BBIBOJEI M OOOOIICHHS HA OCHOBE | OMOJOTrHYECKNX OOBEKTOB: KIIETKH,
CpPaBHEHUS U aHAJIN3a; T€HOB U XPOMOCOM, CTPYKTYpBI
aHAIN3UPOBATH i OIICHUBATh | BUJA U DKOCHCTEM;

pa3iMyHble THUIIOTE3bl O CYUIHOCTH, | CYIIHOCTh OMOJIOTHYECKUX
MPOUCXOKACHUM XKU3HU W UYEJIOBEKa, | IIPOIIECCOB: pa3MHOKEHUS],
ri00abHbIC 9KOJIOTUYECKUE | OIUIOAOTBOPEHUS, JCHCTBUS
npoOJeMbl W TYTH WX PEIIeHUs], | MICKYCCTBEHHOTO M €CTECTBEHHOTO
IMOCIICACTBUS COOCTBEHHOI | 0TOOPA,

JESTETFHOCTH B OKPYXKAIOIIEH Cpesie; | OTPUIIATEIbHOE BIUSHUE aJTKOTOJIs,
HaXxOJNUTh nH(}OpPMAIIHIO O | HUKOTUHA, HAPKOTUYECKUX BEILIECTB
OMOJIOTMYECKHUX o0BeKTax B | Ha AMOpPHOHANIbHOE "
pPa3IMYHBIX MCTOYHUKAX (yuyeOHHKaX, | MOCTIMOPHOHAIHHOE pa3BUTHE
CIIPaBOYHMKAX, HAyYHO-TIOMYJISIPHBIX | YETOBEKA;

U3JIaHusX, pecypcax cetd UHTepHET) U | MpUUMHBI U (DAKTOPBI SBOJIOIHH,
ee OllCHUBATh; H3MEHSIEMOCTh BHJIOB;
HCI0Ib30BaTh MPUOOpPETEHHBIC | HAPYIICHUS B pa3BUTUU
3HAHUSI WU yMEHHS B MPAKTUYECKOW | OPraHU3MOB, MyTallid ©W  HX
JeSITEIbHOCTH M IIOBCEIHEBHOM )XKU3HU | 3HAYCHHUE B BO3HMKHOBCHUU




OTpPAaBJICHUM,
3a00JIeBaHUN, CTpPECCOB,
IIPUBBIYEK (KYpEeHMs,
HapKOMaHHUH);
MPUMCHSI T

TEPMHUHOJIOTHIO U CUMBOJIUKY;

[TUILEBBIE
ouoreHo3ax,

OCIu B

BJIMAHHA YCJIOBCKA HA ITPUPOIY.

JUTsl coOJI0oIeHNsT Mep TPOQHUITIaKTHKA
BUPYCHBIX U JPYrUX
BPEITHBIX
IKOTOJIM3MA, | U

OMOJIOTUYECKYIO

BBISIBIIATh U aHAJIM3UPOBATH BUIOBOMU
cocrtaB Onochepsl, XapakTepu30BaTh
KOHKPETHBIX
UCIIONB30BaTh  (haKThI
MI0JIO)KUTEIIBHOTO M OTPULIATEIILHOTO

HacJIe/ICTBEHHBIX 3a00JI€BaHU;
MpaBUJIa OKA3aHUS NEPBOI TOMOIIU
IpU TPAaBMAaTHUYECKUX, MTPOCTYAHBIX
JIpyrux 3a00JIeBaHUSAX,
OTpaBJIECHUSIX HUILEBbIMU
MPOAYKTaAMU;

9TUKY HCCIEeIOBaHUH B 00JIacTH
OuoTexHOJIOTHH  (KJIOHMPOBAHUE,
HCKYCCTBEHHOE OIUIOI0TBOPEHUE);
B3aMMOOTHOIICHNE KHBBIX
OpPraHu3MOB  C  OKpy’Karomien
IIPUPOJHON CPEAON U MEXaHU3MBI,
obecreynBampIMe  YCTOHYHMBOCTb
NOMyNSAMUI M IKOJIOTUYECKUX
CHCTEM pa3HbIX THIIOB;

O  CYIHOCTHM  3KOJOTHYECKHX
IPOLIECCOB, HOJIEP>KUBAIOLINX
Ouosioruueckoe pazHooOpaszue Ha
IUIAHETE.

3. Pacnipeniesienne onieHUBAHNS Pe3yJIbTATOB 00y4eHHs M0 BUIAM KOHTPOJIA

HaumeHoBaHHe 3jIeMeHTA yMeHI/lﬁ WJIH 3HAHUH

HaumeHoBaHHe OLIEHOYHOTO cpeacrsa
TEKYUIECIro KOHTPOJIA U l'lpOMe)KyTO‘lHOﬁ

arTecTaluu
Texymmi IIpomeskyTouHas
KOHTPOJb arrecranus
V1. o0bAcHATH poab Ouosorud B (HOPMUPOBAHUU VYcTHBIl onpoc Jud.3auer
Hay4HOI'0O MUPOBO33PEHUS;
V2. pemate 35€MeHTapHbIe OMOIOTUYECKHE 3a/]auu; [TpakTrueckast
IIpOBEPKA
V3. cocTaBisTh 3J€MEHTAapHbIE CXEMBbl CKpellnBaHusg M| POpOHTaJIbHBIN onpoc
CXEMBl IIEpEHOCAa BEIIECTB U IIEpeladyd JHEPruu B [TpakTrueckast
AKOCcHCTEMax (LIeNU MUTAHUS); IIpOBEPKA
V4. cpaBHUBaTh OMOJOTMYECKHE OOBEKThI: XMMUYECKUN [TpakTrueckas
COCTaB TeJI XKUBOM M HEXKHMBOM NPUPOIBI, 3aPOJBILICH IIpOBEpKa

YCJIOBCKA U APYTIUX KUBOTHBIX, IPUPOAHBIC SKOCHUCTCMBI
H arpO3KOCHUCTEMBI CBOCHM MECTHOCTH

VYerHbli onpoc

Y5. cpaBHHMBaTh  mpolecchl  (€CTECTBEHHBIH U
UCKYCCTBEHHBIH  0TOOp, TmoioBoe U  Oecmoioe
pasMHOXKEHHE) W JenaTh BBIBOABI U 0000IIeHHS Ha
OCHOBE CPaBHEHUSI 1 aHAIIN3a;

IIpakTrueckas
MIpOBEPKA
YcTHBIN onpoc
[TuceMenHsIi onpoc

V6. AHAJIM3UPOBAThL U OCHHUBATDH PA3JIMYHBIC THIIOTC3bI
O CYHIHOCTH, IIPOUCXOXACHHUHN XHU3HU H© YCJIOBCKaA,
r100albHbIE  YKOJIOTHYECKHUE HpO6JICMLI H IIYyTHU HX
pEeUICHUs, IOCICACTBUA COOCTBEHHOI JACATCIIBHOCTH B

OpOHTAIBHBIN ONIPOC




OKpYXalolllei cpee;

V7. HaxoauTh uHOOPMAIIHIO 0 OMOIOTUYECKUX 00bekTax |  MHAMBUIYaTBHBIHI
B Pa3JIMYHBIX MCTOYHUKAX (y4eOHHKaX, CIpPaBOYHHUKAX, OIpoc
HAay4yHO-TIOMYJISIPHBIX ~ H3JIaHUSX, pecypcax  CeTH [TpakTrueckas
HHTepHeT) U ee OLIeHUBATh; IIPOBEpKa
@poHTanbHasA
IIPOBEpKa
V8. ucnonb3oBarh NpuOOPETEHHBIE 3HAHUS U YMEHHUS B IIpakTrueckas
IIPAKTUYECKON JESATEIIBHOCTH WM IOBCEJHEBHOWU JKHU3HH IIPOBEpKa

Ui COOMIOACHUST Mep TNPOPUIAKTHKH OTPaBICHHIA,
BUPYCHBIX U JPYrux 3a00JeBaHUH, CTPECCOB, BPEIHBIX
NpUBbIUEK (KypeHHUS, ATIKOTOJIN3Ma, HAPKOMAHUH )

vo. IIPUMCHATDb 6I/IOHOFI/I‘IGCKYIO TCPMUHOJIOTUIO H
CHUMBOIJIHKY;,

Pa6oTa B mapax
[TnceMeHHBIN onpoc

(TecTupoBaHme)
V10.BbISBISAT M aHAIW3UPOBATh BUJIOBOW COCTaB ®dpoHTanbHas
Omochepsl, XapakTepu3oBaTh THIIEBHIC IEMH B pOBEpKa
KOHKPETHBIX  OHMOIIEHO3aX, HCIONb30BaTh  (akTel | PaboTa 1o kapToykam

MOJIOKUTEIBHOTO M OTPUIIATEIILHOTO BIIMSHUS YEIOBEKa
Ha TPUPOTY

3HAHUA:

31. ouonoruyeckas TCPMUHOJIOTHUA U CUMBOJIMKA,

YcTHbIM onpoc

32. ypOBHM OpraHU3alMM >KMBOM MaTepUM M CBOMCTBA
JKUBBIX CUCTEM;

YcTHbI onpoc

33. OCHOBHBIE TOJIOKEHHSI OHOJOTMYECKUX TEOpPHH U
3aKOHOMEPHOCTEN: KJIETOYHON TEOPUH, IBOJIIOLIMOHHOIO
yueHnust, yuenus B.J.BepHanckoro o 6uocdepe, 3ak0HbI
I'Mennens, 3aKOHOMEPHOCTEH  W3MEHYHMBOCTH H
HaCJIE/ICTBEHHOCTH

IInceMeHHBIN onpoc
(TectupoBaHue)
YeTHBIN onpoc

34. Bkiajg OMOJIOTMYECKUX Teopuil B (OpPMHpPOBAHUE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTUHBI MUpa

@®poHTanbHas
IIpOBEPKA

35. crpoenue M (YHKIMOHMPOBAHHE OHOJIOIMYECKUX
00BEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYpPBbI BH/1a
1 DKOCHCTEM;

OpOHTAIBHBIN OIIPOC

36. CYIIHOCTh OMOJIOTrMYECKHUX IIPOLIECCOB:
pa3MHOXKEHH, OIJIOIOTBOPEHMUS, JeNCTBUA
HCKYCCTBEHHOI'O u €CTECTBEHHOT'O otbopa,
(dopmMHpOBaHUE MPUCTIOCOOIEHHOCTH, POUCXOXKIAECHUE

BHUJIOB, KDYTOBOPOT BEILIECTB U IPEBPALEHUE DJHEPIUU B
KJIETKE, OpTaHu3Me, B dKOCHcTeMax u ouocdepe;

[IpakTnueckas
poBepKa
YcTHBII onpoc
CaMOKOHTpOJIb

37. €OUHCTBO >KUBOM M HEKHUBOW INPUPOIBI, POJCTBO
JKUBBIX OPraHU3MOB;

YcTHBII onpoc




38. oTpuIaTeNbHOE BIMSHUE aAJKOTOJsl, HUKOTHHA, @poHTaNbHAA
HApKOTHYECKUX  BEIIECTB Ha OMOpPHOHAIbHOE U MpOBEPKA
MOCTAIMOPHUOHATBHOE PA3BUTHE YETIOBEKA;

39. BiMsSHHE OSKOJOTHYECKUX (aKTOpOB Ha KuBbIE| [IMCBMEHHBIH OMpocC
OpraHU3Mbl, BJIUSHAE MYTareHOB Ha  pacTEHUs,
JKUBOTHBIX U YEJIOBEKA;

310. npuynHbl U (aKTOPBI SBOJIOLUHU, W3MEHSEMOCTb VYerHbll onpoc
BUJIOB;

311. HapylIeHusl B pa3BUTUH OPraHU3MOB, MyTallUM U UX YerHbll onpoc
3HaQU€HUWE B  BO3HUKHOBEHUM  HACJIEJCTBEHHBIX

3a00JIEBaHU;

312.mpaBuna  oka3aHuss ~ mepBoil  momomm  npu |Pabota B mapax
TPaBMaTHUYECKUX, MPOCTYAHBIX U APYrUX 3a00JIeBaHUIX,
OTpaBJICHUSIX UIIEBBIMU MPOJAYKTAMU;

313. sTuka uccienoBaHuil B o0mactu OMOTEXHONOTHH | DPOHTANBHBIN OIPOC
(KJIOHUPOBaHUE, UCKYCCTBEHHOE OIIOJIOTBOPEHHUE);

314. B3aMMOOTHOILIEHUE KUBBIX OPIraHU3MOB C ITpakTnueckas
OKPY’KaroIlleH IPUPOTHON CPEION U MEXAHU3MBI, [IpOBEpKA
o0ecreynBaroIye YCTOHYUBOCTb MOMYJIALUN U
HKOJIOTUYECKHUX CUCTEM PA3HBIX THUIIOB;

315.0 CYILITHOCTHU HKOJIOTHUECKUX IIPOIIECCOB, | Y CTHBIN OIPOC
MO/JICPKUBAIOIINUX OHUOJIOTHYECKOE pa3HOooOpas3ue Ha
TUTaHETE.

4. KoHTpoJIbHBbIE 32 IaHNs 1J15l OLEHKH Pe3yJbTATOB OCBOECHHS YUeOHOr 0

npeaMera

TecT BXOAHOr0 KOHTPOJIsI (BHIMOJHUTH TECTOBOE 3a/1aHHE)
1. Pacnosio:kuTe 0T HU31IET0 K BHICIIEMY YPOBHH OPTraHU3AIUHU KUBOTO
a) Opran
6) Monekyna
B) buocdepa
r) Knerka
n) Tkanb

e) Bun (momymsiimst)

x) buouenos

3) Opranusm

2. PacnosioxkuTe OT HU3MIEH K BbICHIEH CHCTEMATHYECKHE e THHUIIBI:
a) Tun ( oTmen y pacteHuit)
6) CemelicTBO

B) llapcTBoO

r) Knacc

n) Pon

e) Otpsin

K) Bun



3) [loguapcTBo
B 3apanusx c¢ 3-20 BoiOepuTe NpaBUJIbHbINA 0TBET
3. ATmoc(epa OTHOCUTCSH K:
a) Kocromy BerectBy 6HOChEpHI
0) XKuBomy BemiecTBy 6uochepsl
B) bruokocHoMy BermiecTBy Onochepsr
IouBa OTHOCUTHCH K :
a) Kocromy BeriectBy 6HOChEpHI
0) XKuBomy BemiecTBy 6nochepsl
B) buokocHoMy BermecTBy 6uochepnt

4, Ha nuianere 00JibI11e BCero U3 ;KMBbIX OPraHU3MOB:
a) Hacexombix

6) MotrockoB

B) Pactenuii

r) ['pnb0OB 1 MUKPOOPTaHU3MOB

5. KT0 13 yuyeHbIX 00bSCHIJI Pa3BUTHE NPUPO/BI 1eHCTBHEM €CTeCTBEHHBIX 3AKOHOB:
a) Y. dapeun

6) 1. MeunukoB

B) T. Man

6. Yesi0BeK €03/1a€T COPTA U NMOPOABI IOMALIHUX PACTEHUH U ’KUBOTHBIX HA OCHOBE:
a) UnauBuyabHON HACIIEACTBCHHOW U3MEHYMBOCTH

0) KoHKkypeH1IMH KUBOTHBIX U PACTEHUIN

B) bopbOnI 3a cymiecTBOBaHUE

7. CnoxHple 1 MHOroo0pasHbl¢ OTHOLICHHS OPraHM3MOB MEKAY CO00H M C yCJOBHSIMH
BHEIIHe# cpeabl — 3TO...
a) EcrecTBeHHbIi 0TOOD
6) bopr0a 3a cymecTBoBanue
B) MckyccTBeHHbIH 0TOOD

9.Knaccupukanmeii u  pacnpeiejieHHeM 10 TIpynnmaM Ha OCHOBe CXOACTBA H
POACTBA 3aHMMAETCSI OTPACIb OMOJIOTHH
a) boranuka
0) 3oomorus
B) AHatoMus
r) CucremMaTuka
1) Mopdonorus
10. be3 yyacTus 4e10BeKa NPpOMCXOANT

a) EcrectBeHHsIi 0TOOD

0) UckyccTBeHHBIN 0TOOD
11. OcHOBOMO/I0KHUKOM CHCTEMATHUKH CTAJI
a) Kapn JIunneit
6) Yapnz [dapsun
B) Apucrorens
r) Teodpact
12. OcHOBHO¥ eqMHMIEH KIACCH(PUKAILUY ABJIACTCS
a) Bun



0) Pon

B) [lapcTBO

13. OpraHu3Msbl KaKOro U3 nepevyncjJaeHHbIX HAPCTB HUMEIOT HEKJIETOYHOE CTPOEHHUSI:
a) Bupycsr
6) I'pulsr
B) Pactenus
r) [IpokaproTsl
14. CxobK0 B IpUPO/IE HAPCTB
a) 2
0)4
B) 3
r)5

15. Kakas riiaBHasi 0COO€HHOCTDH B CTPOEHHHU OPTraHN3MOB IIaAPCTBA MPOKAPHOTOB
a) HeT sapa
0) COCTOUT U3 OJTHOM KIIETKH
B) MaJICHBKHE Pa3Mepbl
16. Kakas ¢popMa KJIETOK He BCTPeYaeTCsi y OPraHu3MoOB MOIAPCTBA HACTOSIINE OAKTEPUH
a) KOKKH
0) IUITOKOKKHU
B) CTPENTOKOKKHU
T') IATUTO0KH
1) CTaUIOKOKKH
e) OaruyIBI
17. YkaxuTe YpPOBHM KHUBbIX OPraHNU3MOB.
a)BEIIEeCTBO, MOJICKYJIA, KIIETKA, TTOTYJISIIHIS
0)Teno, TKaHb, OMOTeoIIeH03, Orochepa, MOy
B)MOJIEKYJIa, KJIETKA, TKaHb, OPraH, OPraHu3M, MOIYJISIHS, OMOreoneHo3, onocdepa
T)KJIETKA, BEUIECTBO, TKaHb, OPTaH, MOMYIIALNS, BUJ, OMOIIEHO3, Orochepa
n)atrmocdepa, buocdepa, reocdepa, crparocdepa
18. Yuensle, co3aaBmme KJI€TOUYHYIO TEOPHIO.
a)P.I'yk, T.IlIBanu
0)A.JleBenryk, H.I'pro
B)A.Ilypkunbe, M.11Inelinen
r)P.bpoyn, M.Mansnuru E)T.11IBann, M.l Ineinen
19. Kakoii MeT0 He OTHOCUTCH K METOAY H3yYeHUsI KJIETKH.
a)Mukpockonus
0)rucToxumus
B)IIeHTpU(DyTUpOBaHUE
I)IIUTOKUHETUYECKUM
J)METOJ UCKYCTBEHHOTO BBIPAIIUBAHUS
20. IlepeunciiuTe BUPYCHbIE 3200/1eBAHUSA:
a)rpumnmn 0)TyOepKyre3 B)rernaTUT I)OpIoTHoi TU(
n)pak e)xpacayxa x)CITN]] 3)mo3aiika
1)TIOJTMOMHUETIUT K)XO0JIepa J1)ITOMO3 M)IU3EHTEPUS

4.1. KontponbHble 3a/1aHus TEKYIIEr0 KOHTPOJIS

PA3JIEJI 1. YHEHME O KJIETKE



TeopeTnyecKHe BONPOCHI
1. Opranuueckue BelIECTBa PACTUTEIBLHOM KJIETKH, J10Ka3aTEIbCTBA UX HAJIUYUS B
pacTeHuu.
2. Heoprannueckue BelllecTBa KJIETOK pacTeHui. JlokazaTebCcTBa UX HAJTMYUS U POJIH
B PaCTEHUHU.

3. BI/IO', MakpoO-, MUKPOSJICMCHTLI 1 X POJIb B JKU3HU PACTCHHA.

4. KakoBa ¢pyukuust AT® B opranuzme? Otkyna ona 6epercsi?

5. Kakue nykneorunbl Bbl 3Haere? KakoBo crpoeHue 1r000ro HyKjieoTuaa?

6. Ilepeunciure 3Ha4eHNE BOABI B OPraHU3ME.

7. Kakue BemecTBa Ha3bIBatOTCs BUTaMuMHaMu? Kakiie BUTAMUHBI OTHOCAT K IPYIIIe
KUPOPACTBOPUMBIX, KAKUE — K TPYIIIIE BOJIOPACTBOPUMBIX?

8. Nmeercs nenb napopmannonnas PHK (mmpousBonbHO cocTaBbTe caMu U3 9 HYKIICOTHIOB).
CocTaBbpTe aHTUKOJIOHBI KOMILIEMEHTapHbIX TpaHcnopTHeIXx PHK..

9. KakoBa ¢yHKIIMS TUMKIOB B OpraHu3Me (MOSICHUTh Ha TIpuMepax)?

10. KakoBo cTpoeHne MoJIeKyJibl O€lIKOB?

11. Kakyro posb UrparoT B OpraHu3Me CIEIYOIIne XUMHUECKUE JJIeMeHThL: pTop, xmop, docdop,
cepa?

12. Kakue BemiecTBa Ha3bIBalOTCS PETYIATOPHBIMU, Kakue — cUrHaiabHbIMU? ([Ipumeps)

13. KonnuecTBo uTO3MI0BBIX HYKIeoTH10B B Mosiekyie JIHK paBuo 60, 1. 10%. Beiuucnuts
KOJIMYECTBO aJICHWJIOBBIX U TUMHIJIOBBIX HYKJICOTHIOB.

14. Kakue (hyHKIMH BBITIOJHSIOT YTIIIEBOIBI B PACTUTEIBHBIX U )KUBOTHBIX opranu3Max? [1oscHUTH
Ha MpUMepax.

15. KakoBo crpoenue mosnekyssl JJHK?

16. Kakoe 3HaueHHE UMEIOT HOHBI XJI0pa. OCTaTKH (POCHOPHON U CEPHON KHCIIOT B KIIETKaX ?
17. Yro Takoe aBuramuno3? [IpuBennure He MeHee 3 IPUMEPOB aBUTAMHUHO30B.

18. nana 1 u3 nureit JJHK (CoctaButh npoun3BonbHO, HE MeHee 12 nykiaeotunos).Iloctpoiite Ha
OCHOBE NIEPBOM LIEMH BTOPYIO H ONPEAEIUTE €€ JUIUHY.

19. Kakosa ¢pynkuus JHK B opranusme u B OT/I€IbHO B3STOH KileTKe?

20. KakoBo cTpoenne aMuHOKUCIOTHI? Kak cBsI3bIBalOTCSI MEXKTy CO00i B OENIKe coceTHre
AMUHOKHCIIOTBI?

21. Kakoe 3HaueHHE UMEIOT CJIEIYIOIINE CBOMCTBA BOJBI I CYILIECTBOBAHUS )KM3HH: BBICOKAs
TEIVIOEMKOCTB, XOPOILasl TEMIONPOBOJAHOCTb, MOJIIPHOCTH MOJIEKYJI?

22. B xax/10M OpraHu3Me CUHTE3UPYIOTCSI cOOCTBEHHbIE OenKku. Yem 00bsicHsIeTcss MHOTooOpa3ue
6enKoB?

23. KonnyectBo TMIIOBBIX HYKIIeoTH0B B JIHK 45, uto coctaBnsier 40%. [Ipoussenute
COOTBETCTBYIOIME BBIUUCIICHHS U onpeaennTe Anuny ydactka JTHK.

24. KakoBa (yHKIIMSI BATAMUHOB B OpraHu3me?

25. KakoBo ctpoenue moiekynsl PHK?

26. Kakue XuMHA4Y€ECKHE 3IIEMEHTBI Ha3bIBAIOTCS OPTAaHOT€HAMU. MAKPO3JIEMEHTAM H,
MHUKPO3JIEMEHTAMH. YIBTPAMUKPOIEMEHTAMU?

27. Yto Takoe BaKUMHAIMA? I YETO €ro MPOBOIAT?

28. Yto HazbIBaeTCs KoMILIeMeHTapHOCThI0? [losicHuTE Ha npumepax. UTo Takoe aHTUKOI0H?
29. KaxoBa ¢yHkuus 6enxoB B opranuzme? [loscHUTh Ha mpumepax.

30. KakoBo crpoenue mosnekyinsl ATD?

31. Kakyro posib UTparoT HOHBI KaJusl, HATPUS, KAJIBLIKA U JKEJI€3a B OpraHu3me?

32. B ueM 3akitouaeTcs cneuupuuHocTs pepmMeHTOB?

33. KieTka sykapuoTH4ecKux opraHu3MoB. MeMOpaHHbBIH PUHIIKIT €€ OpraHu3alUH.

34. CtpykTypHOE U QYHKIIMOHATIBHOE Pa3IMuUe PACTUTEILHON U )KHBOTHOW KIIETOK.




35.MUTOXOHJpUH KaK JHEPreTUYEeCKHe CTaHIMU KiIeToK. CTaauu JHEepPreTHYeckoro oOMeHa B
Pa3IMYHBIX YaCTSIX MUTOXOHJIPUH.

36.CtpoeHure u GyHKIHH pUOOCOM U UX POJIb B OMOCHHTE3E OenKa.

37.5lnpo Kak LEHTp YIpaBiCHUS >KU3HEACATEIHHOCTHIO KIETKH, COXpPaHEHHs U Meperadyu
HACJICACTBCHHBIX IIPHU3HAKOB B ITIOKOJICHUAX.

38.Knerouynas teopus cTpoeHusi opranu3mMoB. VIcTopusi U COBpEMEHHOE COCTOSTHUE.

39.Coznanue u nmojaepkaHue KyabTyp OaKTepuid, OJHOKJICTOYHBIX BOAOPOCIICH, TPOCTEHIIINX.
40.ITpakTrueckue J0Ka3aTeabCcTBa OOpa30oBaHUS OPraHMYECKHUX BEIIECTB B PACTECHUH IyTeM
(1)OTOCI/IHTC33.. IToBeITIIEHHE MPOAYKTUBHOCTHU (1)0TOCI/IHT633 B MHCKYCCTBCHHBIX 3JKOJOI'MYCCKHUX
CHUCTEMax.

41.Jloka3aTenbCTBa NEPEIBUKEHHS OPraHUYECKUX U HEOPTAaHUYECKUX BEILECTB B PACTCHUSX.

PA3JIEJI 2 OPTAHU3M. PASMHOKEHUE U UHAUBUAY AJIBHOE
PA3BUTHUE.

1. bBuonornyeckoe 3HaYEHNE MUTO3a U MEHO03a.

2. becrnionoe pa3MHOXKEHHE, €r0 MHOI000pa3Hue U MPaKTUYECKOE UCTI0Ib30BaHMUE.
3.ITonoBo€ pa3sMHOXKEHUE U €r0 OMOIOTNYECKOE 3HAYCHHUE.

4. YepenoBaHue MOJIOBOrO M OECIIONIOr0 pa3MHOKEHHSI B )KU3HEHHBIX ITUKJIaX XBOLICH,
IIAIIOPOTHUKOB, POCTEHIINX. BHOJIOrMYecKoe 3HaU€HUE YEPETOBAHNS ITOKOJICHUI.
S5.IlapTeHoreHe3s M THHOI€HE3 Yy MO3BOHOYHBIX >KMBOTHBIX M HUX OHOJIOTHYECKOE
3HAYECHUE.

6.2OMOpHONIOrMYECKUE JOKA3aTEIbCTBA IBOJIOLUOHHOTO POACTBA )KUBOTHBIX.
7.buonornueckoe 3HaueHue wmetamopdo3a B NOCTIMOPUOHAIBHOM Pa3BUTUHU
YKUBOTHBIX.

8.BimsiHME OKpyXaromend cpeiapl M €€ 3arpsi3HEHUsT Ha pPa3BUTHE OPraHU3MOB H
MIPOJOJKUTENBHOCTD KU3HU (KOJUIOKBUYM )

9.BnusiHue KypeHus, YNOTpeOJeHHs aJKorojisi MW HAPKOTUKOB POJUTEISIMU Ha
sMOpuoHanIbHOE pa3BuThe pedeHka (KomokBuym)

IIpakTHyecKkue 3a1aHNusA

3ananue Kk Teme: «O0MeH BellecTB U Mpeodpa3oBaHue IHEPTUH B KJIETKe»
3ananmue 1:
1. U3yunTe TeopeTnyecKnii MaTepua U OTBETUTH HA BONPOCHI:
B uem 3akmtouaercst Ouonornueckuii cuntes? [IpuBenute mpuMepsl.
JaiiTe onpeneneHne aCCUMUIISIIIN?
UTto Takoe reHeTU4eCKUu KoA?
CdopmynupyiiTe OCHOBHBIE CBOMCTBA FT€HETUUECKOTO KO/A.
['ne cunTe3upyroTCcs pUOOHYKIENHOBBIE KHCIOTHI?
I'ne mpoucxoaut cuaTe3 O6enka? OMUIIMTE U 3apUCYHTe CHHTE3 Oemka
KakoBa, Ha Bail B3IJIsi[l, OCHOBHAsI IPUYMHA WHAMBUYaTbHON HEMOBTOPUMOCTH KaXKI0H 0cOOU
OpraHu3MOB?
Kakoga pons JIHK B nepenaue renernueckoil nHpopmanuu
Kaxk BBI TOHMMaeTe YTBCPKACHUC! «I'eHeTHUECKHI KOJ YHUBCPCAJICH IJI BCX KMBBIX OPTraHU3MOB
Ha Harei riaHere?»
3aganue 2




JaiiTe onpeaejieHre MOHATHI

I'en-

Pennukanusa JIHK-

Tpanckpunuusi-

Tpancnsauus-

Konoun-

AHTHKOI0H-

3aganue 3

[IpuMeHUB MPUHLIUAT KOMIUIEMEHTAPHOCTH, TOCTPOMTE MOCIIEA0BATEILHOCTh HYKJICOTH IOB
moutekysibl uPHK, o6pa3yromieiics B pedynbrare Tpanckpumnmun (Cm. Tabd. ['eHeTHYecKuit Kox)
JHKT-A-T-U-T-A-A-T-A-IO-LIO-T

nPHK

Hcnonb3yst TaOIUIly TEHETUYECKOTO KOJ1a, 3aIUIINTE Hanboiee BEPOSATHYIO TIOCTIEI0BATEIIBHOCTh
AMUHOKHCJIOT B MOJMIIENITUAHON IeNoYKe, KoTopas OyneTt cunresupoBana no uPHK B pesynbraTte
TPAHCIISAIUH.

INIPUMEP PEIHIEHUS 3AJAYHN

Yyactok monekynsl JJHK, kogupyromuil 4acTh NONUNENTHAA, UMEET CIAEAYIOIIEE CTPOCHUE:
-A-II-0-A-T-A-T-T-OU-I-A-A-T-T-A-

Onpenennre NOCIE0BATEILHOCTE AMUHOKHUCIIOT B ITOJIMIIENTHIE.

Jdamno:

yaacTok moziekyisl JIHK, kogupyromuit 4acTh NOAUIENTHAA:
A-T-1I-A-T-A-T-T-1I-II-A-A-T-T-A

Pemenmne:

1. 3nas kogupyromyto nens JHK, no npuHimuny koMmieMeHTapHOCTH nocTpouM yuyactok u-PHK:
H a i T u: nocie10BaTeNbHOCTh AMUHOKUCIIOT B ITOJIMIIEITHIE.

JHK: —A-1T-1I-A-T-A-I-T-II-1I-A-A-T-I-A—

n-PHK: -V I-TIT-V-A-V-II-A-T-T-V-V-II-1I-Y-

2. Mcrionb3yst TabIMIly TeHETHYECKOTO KO/, OTIPEIEIISieM MTOCIIeI0BATEIbHOCTH aMUHOKHUCIIOT B
MOJIUTIENITUIE.

YIT — tpuntopan YAY — tupo3un AT — rmyramun I'YY — Banun LILLY — nponun

O T B e T: TpunTOdaH — TUPO3UH — TITyTAMHH — BAJIWH — MPOJIHH.

IIpakTyeckoe 3ansaTue Ne 1

Oprannydeckue BEnecTBa KJIETKH U UX POJIb. YTIEBOABI U JTUIHIBI

IIpakTuyeckoe 3ansaTue Ne2

Oprannudeckue BeniecTBa: belku u HyKJIEMHOBBIE KHCIIOTHI

Henab: 3aKkpenuTh TEOPETUUECKHUE 3HAHUS 00 OCOOEHHOCTSX CTPOEHUS OENIKOB, JINIIU/IOB, YTIEBOI0B
U BBIMIOJHAEMBIX UMM (DYHKIMSX Yepe3 pelieHre MPaKTUKOOPHUEHTHPOBAHHBIX 3aj1ay.

A) PaCCMOTpI/ITe PUCYHOK C M306pa)l(eHl46M CXeMbl XMMN4Y€eCKOro BeLlecTBa.
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YKaXnte Ha3BaHWe Kracca OpraHMyYeCcKMX BELLECTB, YPOBEHb OpraHM3aunmn NosIMMepPHOM MOSIEKYbI U
Ha3BaHME MOHOMEPOB, N3 KOTOPbIX COCTOUT AaHHAasi MOneKyna.

3anonHuTe nycTble s4elikn Tabnumubl, UCNOSb3ys TEPMUHbI, MPUBEAEHHBIE B CMUCKe. [1Nsl KaXKaon
A4elikn, 0003Ha4YeHHON BYKBOW, BbIOEPUTE COOTBETCTBYHOLLNA TEPMUH N3 NPEONIOKEHHOIO CNMCKA.

Kiacc oprannyeckux Belecrs YpoBeHb Opranuzanuu MoHomepsI

A B__ ®_

Cnmcoxk TepMUHOB M ONpPe/IeTIeHUH:

AMHHOKHCIIOTBI

HYKIIEOTH/IbI

HepBUYHAs

BTOpHYHAs

TpeTHYHAs

YTJIEBO/BI

6enxu

. HYKJIEMHOBBIE KHUCIIOTHI

3anuIuTe B 10JIE I OTBETA IOCIEI0BATEIILHOCTD IIU(pP, COOTBETCTBYIONNX OykBaM ABB.

©®No s wN R

2. B kyparoke KypAro4HON OBLBI COEpKUTCA B cpeaHeM okoisio 10 kr xupa. Paccuuraiite, Ha
KaKO€ BpEMS XBATUT TAKOTO KOJIMYECTBA JKMPA, €CIM OBLY JIMIIUTH MUThs, B OPraHU3M KOTOPOH B
CYTKH JIOJIKHO MOCTYINATh 2 JIUTPA BOJBL.

3. YcTraHoBHTE COOTBETCTBHE MEKIAY BHIAMHM OPraHMYeCKHX BellecTB: 1) yrieBoasbl, 2)
HYKJICMHOBBIE KHCJIOThI — U BBINOJHSIEMbIMH UMM (PYHKIIUSIMU B KJIeTKe.

3anummre nudpso! 1 1 2 B npaBUIBHOM NOPSAKE.

A) 3anmacaHue SHepruu

b) curnanpnas

B) xpanenue renerudeckoil nHGopMauu

I') nepenoc sneprun

J1) BXOIUT B COCTaB KJIETOYHBIX CTEHOK 1 MEMOpaH

E) peanuzanus renernueckoil nHGopManuu (cuHTe3 Oeka)

4. B IHK 3apogpima mmenntsl 15% wykneotunoB ¢ tTumuHOM. Omnpenenute coaepkanue (B %)
HYKJIEOTHJIOB C aIECHUHOM, 'yaHUHOM U 1IuTOo3MHOM B Mojiekyne JIHK. OtBet nosicuute.

5. ®parment nykieotuaHoi nenu JJHK umeer nocnenoatensrocts LIIIATATT. Onpenenute
HYKJICOTHIHYIO TOCJI€0BATEILHOCTh BTOPOM IIeMU M 00Iee YUCI0 BOJOPOAHBIX CBSI3€H, KOTOpBIE
obpasytorcs mexay ayms nersimu [JHK. OObsacHuTe momydeHHbIe pe3yabTaThl.

6. Kakyro nnuny umeer yuactok Mosekynsl JJHK, B koTopoli 3akoaupoBaHa nepBuyHasi CTpyKTypa
MHCYJIMHA, €CJIH MOJIEKYJIa HHCYJIMHA COIEPXKUT 51 aMUHOKUCIIOTY, a OAUH



Hykneotua 3anumaer 0,34 um B nenu JJHK? Ckonbko TPHKOyneT yuacTBoBaTh B mepeHoce 3TOro
KOJIMYECTBA aMUHOKHUCIIOT K MeCTy cuHTe3a? OTBET MOSICHUTE.

7. Yaactok oaHoi u3 aByx uene mosiekyisl JJHK copepxut 300 nykneotnnos ¢ agenunoM (A), 100
HykiaeoTu10B ¢ TUMHHOM (T), 150 Hykneorunos ¢ ryanuHoMm (I') u 200 HYKJIC€OTHIOB C ITUTO3UHOM
(LI). Kakoe xonuuectBo HykaeotunoB ¢ A, T, I' u 1] conepkutcs B ABYIIEIOUEYHOM

mostekysie JIHK? Ckoibko aMMHOKHCIIOT JOJDKEH COJepXkaTh OCJIOK, KOJUPYEMbI 3TUM Y4aCTKOM
mouekyiibl JJHK? OtBer nosicuure.

8. B mpomnecce tpancisinuu ydactBoBaiio 30 mosekyn TPHK. Onpenenure 4nMciio aMUHOKHCIIOT,
BXOJISIIIUX B COCTaB CHHTE3UPYEMOro Oe€lika, a TakXKe YHCIO TPUIUIETOB U HYKJICOTHIOB B I'CHE,
KOTOPBIA KoaupyeT 3TOoT Oenok. 6. Mudopmarnmonnas vyacte uPHK conepxxutr 120 HyKI€OTHIOB.
Onpenenute YMCI0 AaMUHOKHUCIIOT, BXOISAIINX B KOJUPYEMBI €10 OETIOK, YUCIIO TPUIUIETOB B YIaCTKE
reHa, KOJUPYIOIIUX IEPBUUHYIO CTPYKTYPY 3TOro Oelika.

9. ®parment nenu uPHK wumeer mnocnenoBarensHocts HykieotunonB: HIITAIIHITIATYA.
Onpenenure  mociedoBaTenbHOCTh  HykieotunoB Ha  JIHK, antukomonst TPHK wu
MOCJIEIOBATEIBHOCTh AMHHOKHUCIIOT BO ()parMeHTe MOJEKYIbl OelKa, WCIONb3ys TaOIuILy
TE€HETUYECKOT0 KOJa.

10. ®parment wuenu JHK wumeer cremyroomyro  MOCIEIOBATEIbHOCTh  HYKICOTHIOB:
I'TTTTTTAT'IHAT. Onpenenute nociaeaoBaresbHOCTh HykieoTu10B Ha UPHK, antukononst TPHK n
MOCJIEIOBATEIBHOCTh AMHHOKHMCIOT BO ()parMeHTe MOJEKYIbl OelKa, HCIONb3ys TaOIuIy
TE€HETUYECKOT0 KOJa.

11. TlocnenoBaTebHOCTh HYKJIEOTUIOB B LIETIN

JHK: -T'TTUI' TAATTHATITTUT-B pe3ynpraTre MyTanu 0JHOBPEMEHHO BbINAJAI0T BTOPOU U
IIECTOW HYKJICOTHBI. 3alUIIUTE HOBYIO IIOCJIEI0BATENbHOCTh, HykieoTuaoB B menu JIHK.
Omnpenenure 1o HeW mocienoBaTenbHOCTh HykiaeotunoB B MPHK wu  mocnenoBaTenbHOCTH
AMUHOKUCJIOT B moyHrentyie. [Jis BRIOTHEHUS 3aJaHMsI HCIIOJIb3yHTE TaOIUIly TeHETUISCKOTO
KOJa.

12. U3BectHO, uTo Bee Buabl PHK cuntesupyrores na JIHK-matpune. @parment monexynsl IHK, na
KOTOpPOM  CHUHTE3upyeTcs ydacTok ueHTpaibHol mnernu TPHK, wumeer cruegyromyro
nocienoBateabHOCTh HyKIeoTu10B: [ LILITAATTALITTIIA. YcTaHoBUTE HYKICOTUTHYIO
nocneaoBarenbHOCTh ydacTka TPHK, koTopwelii cuHTe3upyercs Ha MJaHHOM (QparmeHre,
aMUHOKHCIIOTY, KoTopyto Oynet nepeHocutsb 3Ta TPHK B nporecce 6nocunTesa 6enka, eciu

TpeTuil Tpurer cooTBeTcTByeT aHTukoaoHy TPHK. Oter mosichute. [ns pemeHus 3aaaHus
UCIOJIb3YITE TaOJIMIly T€HETHYECKOI0 KOoJa.

13. B O6uocunTese nonunentuaa ydactByroT moiekyasl TPHK ¢ antukononamu YALL, VYV, 'L,
ITAA B naHHOW mocienoBareabHOCTH. OnpenenuTe COOTBETCTBYIOIIYIO IOCIIEN0BATEIbHOCTD
nykieotunoB Ha UPHK, JIHK u mocnenoBaTenbHOCTh aMUHOKHUCIIOT BO (hparMeHTe MOJIEKYITbI OeKa,
HCIIOJB3Ysl TabnuIly reHeTHUECKOTo KoJa.

14. Yuactox monekyinsl JJHK nmeer cnenyrommii cocras: TATTAATAI'TIIITTL. [lepeuncaure He
MeHee 3-X MOCJEICTBUN, K KOTOPbIM MOXKET IPUBECTU CllyyaiiHas 3aMeHa CEIbMOr0 HYKJIEOTHa
tumuHa (T) Ha nuro3un (LI).

3agaHue /151 BHINOJTHEHHUS MPAKTHYECKOH padoThI

Tema: «CTpoeHHE KIETOK»

HaunmenoBanue pabotsl: M3yueHue cTpoeHHs U CpaBHUTEIbHBIN aHAIN3 PACTUTENFHON U )KUBOTHOU
KJIETOK, 9YKapuOT U MPOKApHUOT.

Llenu: 03HAKOMUTBCS ¢ OCOOEHHOCTSIMH CTPOCHHUS KIJIETOK PACTEHUN U )KUBOTHBIX OPTaHU3MOB,
MMOKa3aTbh NPUHOHUIIMAJIBHOC CANHCTBO UX CTPOCHMUS.

[TpuoOperaemble yMeHMsI U HaBblkK: HaBBIKM pabOThI ¢ MUKPOCKOIIOM, paboTa 3a y4eOHBIM
MaTceprajioM, yMCHUC MMPOBOAUTH CpaBHHTeHLHBIﬁ aHaJIn3 KJIICTOK




Hopwma Bpemenu — 2

gaca

OCHAILEHHME PABOYEI'O MECTA:
1. MHCTpyKIMOHHO-TEXHOJIOTHYECKAs KapTa.

2. Muxkpockon

3. KOXHIIAa YeUTyH JTYKOBHUIIBI, JTUTEINUATBHBIC KIECTKH U3 MOJIOCTH pTa YelloBeKa
KOHTPOJIBHBIE BOITPOCHI

BoOoo~NoOR~WNE

I[TOPAJJIOK BbIITIOJIHEHNM A PABOTDBI

3AJJAHHUE 1

Kakumu 0OCHOBHBIMHU YepTaMH CTPOEHUS XapaKTEPU3yeTCs yKapuoTHUECKasl KileTka?
Kakue cTpyKTypbl KJIETKH Ha3bIBatOT BKIOYeHUsMH? [IpuBeauTe npumepsl.

UTOo 1eKUT B OCHOBE CTPYKTYPHOM OpraHU3allu KJIETKH?
Kaxk yctpoensr MeMOpaHbI KJIETOK?
UTto Takoe MUHOIMTO3 U (HarouTos?
[Tepeuncnure opraHoU bl KIETKU U YKQXKUTE UX (QYHKLIUU.
B uem paznuune Mexay Ii1aaKoi U HepoXoBaTOW IHAOIIA3MaTUUECKON CEThIO?
Kakue ¢pyHKInN BBIIOIHIET HapyKHasi LUTOIIa3MaTu4eckas MemOpaHa?
KakoBsI cTpoenne u QyHKIHH JTH30COM?
0. Kakue ki1eTouHble CTPYKTYphl CHOCOOCTBYIOT €€ IBUKEHUIO?

1. W3yunTh TEOPETUYECKYIO YaCTh U MOJTOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI?
CryneHTsl fensTcst Ha MUKporpynmsl. [loioBuHa rpynn OpuroToBisieT npenapaThl Jis
MHUKPOCKOIHUPOBAHUS U3 PACTUTENILHBIX 0OBEKTOB, APYyrasi U3 CIM3UCTON 000JI0UKH POTOBOM
noJyiocty. B nanpHeliniem rpynnsl 0OMEHUBAIOTCS MpenapaTaMu, 3aHOCS Pe3ysIbTaThbl U3yUEHUs B

TadIuIy

3ajaHue Mo NPUTrOTOBJECHUIO mpenapaTos (A)

1. OT,I[CJ'II/ITC OT YCUIYH JIYKOBUIBI KYCOYCK HOKpBIBaIOH_[eﬁ €€ KOXXHUIBI M TIOMCCTHUTC €TI0 Ha

MpeaAMCTHOC CTCKIIO.

2. HanecuTe kamnesnbKy ci1aboro BOJHOTO pacTBopa ioja Ha npenapat. Hakpoiite npenapat
MOKPOBHBIM CTEKJIOM

3amanne b

CHuUMHTE YaliHOM JIO)KKOW HEMHOTO CIIM3U C BHYTPEHHEW cTOpoHbI 1iekH. [lomecTure cnusp Ha

IpeIMETHOE CTEKJIO U MOJKpachTe pa30aBlieHHBIMU B BOJIe CHHMMHU YepHUIaMu. Hakpoiite

npenapar MNpeaMETHBIM CTEKIIOM.
PaccmoTpuTe 062 npenapata 1o MUKpOCKonoM. Pe3ynbraTsl cpaBHeHUs 3aHecuTe B TaOauiyNe 1

Kierkn

[Murommazma

SAnpo

Ilnotuas
KJIETOYHAs
CTEHKA

ITmacTuaer

Cremnaiite BbIBOJ U3 HabmoieHuil. OTpa3uTe B HEM YEPThI CXOJICTBA U Pa3INUMsl pACTUTEIbHBIX U

JKUBOTHBIX KJIETOK
3ATAHME 2.

1. TloBTOpPUTE TEOPETUUECKUI MaTEepUAI
2. 3amnoJHUTE TaOIHIly

Taomuua Ne 2

ITpokxapuoTsl

DYyKapuOThI

Snpo

I'eneTnueckuii MmaTepuan




Kinerounas crenka

SHI[OHJIaSMaTI/I‘ICCKaSI CCTh,
alrrapar FOJ'IB,Z[}KI/I, JIN30COMBI,
MHUTOXOHAPUHA

Me3ocoMEl

Pu6Gocomsl

Krytuku

Pasmepsl

Brison: [IpuHnunuansHeie pa3inyuus MEX1y NpoKapuoTaMu 1 sykapuotamu? OTBET MOSICHUTE.

3ananue Kk Teme: «CTpoeHUE KIETKI
1. JTajiTe onpeaesieHre MOHSITHIA:
Knerka-
OpraHouibl KIETKU-
JInzuc-
ABTodarus
I Inanuros
®aronuTos
buonoruueckas memOpana-
2. Ha3zoBuTe 00513aTe/IbHbIe KOMIIOHEHTHI KJIeTKH
3. *IIpuBeauTte npuMepsbl 0e3bsiAePHBIX KJIeTOK. O0bsCHUTE NIPUYMHY UX 0e3bAIePHOCTH.
Yem oTiIMUAETCH KU3HDb 0e3bsIIePHBIX KJIETOK OT KJIETOK, UMEIOIIHX sApo?
4. 3akoHYHTE CXEMY.
THunbl OPraHouI0B MO CTPOEHUIO
Opranouanbl

MemOpaHHOTO CTpOEHUs Hemem0OpanHoro crpoenus

5. 3anmosiHuTe TA0 MY
Ctpoenne u GyHKIIUN OPTraHOUI0B KJIETKHU

Opranounn Oco0eHHOCTH CTPOCHHUS DyHKIUH

6. 3apucyiiTe HeCKOJBKO KJIETOK, OTMETHB KJIETOUYHYIO CTEHKY C TOPAMH, IJIA3MaTHYECKYIO
MeMOpaHy, HUTOIUIa3MY, AP0, BAKYOJIb C KJIETOYHBIM COKOM.

Tema. Kiterounoe siipo. HacjieicTBeHHBIN annapar KJIeTKH
Buvinonnums mecmosgoe 3adanue
Bapuanr 1 (pamuius cryaentoB A-K)
1. KakoB0O KOJIM4€CTBO MOJOBBIX XPOMOCOM COJEPKUTCA B XPOMOCOMHOM Halope
YyeJI0BEKa:
A)l
B) 2



B) 23

I') 46

2. HacsieacTBEeHHBIH annapat B He/leJisilIelicsl KJeTKe NMpeJcTaBJieH:
A) XpoMaTHHOM

b) xpomocomamu

B) nykneongom

I') xapuomnnazmoit

3. MecTO IeHTpOMEPHbI Y AKPOLEHTPUYECKUX XPOMOCOM:
A) mocepeinHe XPOMAaTU/IbI

b) HeckonbKO CABUHYTA K OJTHOMY KOHITY

B) y ognoro konna

I') B mentpe

4. KoJin4ecTBO XpOMOCOM B raijioHIHOM Ha0ope yejiOBeKa:
A) 44

b) 22

B) 23

') 46

5. HazoBure yHKIIUM XPOMOCOM:

A) O0TBEYAIOT 3a CUHTE3 JIUIIUOB

b) ocymecTBusioT cuHTe3 Oenka

B) ocymiectBisitor hoTocuHTE3

') sBASIOTCS HOCUTENSIMH HACTIEICTBEHHOM HHpOpMaluu
6. Kakue BemecTBa, BXOAAT B COCTAB XPOMOCOM:

A) 6enku

b) yrneBozst

B) HykIilenHOBBIE KHCTIOTHI

I') xupsl

7. OYHKUHMHU KJIETOYHOTrO siApa?

A) XpaHeHHe reHeTUUeCcKOi nHpopMauu

b) cuntes ATD

B) o6pazoBanue pubocomMHubIX "cyoneauHUIT"

I') pernkanusa [JHK

J) HakanuBaeT OCJIKH, JIMTTHUIBI, YTJIEBOIbI, CHHTE3UPYEMbIE B KIIETKE
E) okucisier opranndeckrie BelecTBa 10 HEOPraHUuIeCKuX

8. YcTaHoBHTE COOTBETCTBHE MEXKAY XaPAKTEPUCTHKOM KJIETOK ’KMBOTHBIX M X
THIIOM:

A) 00pa3yroT TKaHU U OpraHbl 1-coMaTH4ecKkue,

b) yuacTByIOT B Ipoliecce oo I0TBOPEHHS 2-110JI0BbIE (TaMEeThI)

B) Bcerna ramnoniHbl

') uMeroT TUIUIONAHBIN HA00P XPOMOCOM

J1) obpazyroTcs B mpoliecce Meiio3a

E) nendrcsa nyrem Murtosa

Bapuanr 2 (pamunus cryaenros JI-5)
1. CoBOKYNHOCTb KOJIMYECTBEHHBIX ( YHCJI0 M pa3Mepbl) H Ka4eCTBEHHBIX




(¢popma) NpU3HAKOB XPOMOCOMHOI0 HA00Pa COMATHYECKOI KJIETKHU:
A) xapuoTun
b) renotun
B) renom
I') rerodonx
2. KakoBO 4K CJI0 XpPOMOCOM B KAPHOTHIIE MYKUMHBI:
A) 23
b)2
B) 46
I') 44
3. [Tos10BBIE KJIETKH YeJI0BEeKa CoAepsKaT 23 XpOMOCOMbBI, 2 COMaTHYeCKHUe KJIeTKH
JKeHIIMHBbI —
A) 46 + XX
b) 44 + XX
B)23+X
N2+Xx
4. llepeuncanre GyHKINH XPOMOCOM:
A) 0TBEYAIOT 3a CUHTE3 JIMIIUIOB
b) ocymectBisiroT cunTe3 Oenka
B) ocymectBusitor hoTOCHHTES
') sBASIOTCSA HOCUTENSIMU HACIIEICTBEHHON MH(pOpMaLUu
5. AnnjionaHbiii HA00OP KJIETKH YeJI0BeKA BKJIKYAET ..... XxPOMOCOM:
A) 46
b) 44
B) 23
2
6. Conep:kumoe KJIeTOYHOI0 /ipa — 3TO:
A) xapuornnazma
b) nuronnazma
B) knetounslit cok
I') ruanonnaszma

7. CTPYKTYPHBIMH KOMIIOHEHTAMH KJIETOYHOI'0 /IPA SIBJISIIOTCSH:
A) sapBIIIKO
b) xpomarun
B) xpomocombl
I') mu3ocombl
/1) kapuomnazma
| E) BepeTeHo| JeJICHUS | |
8. CxoAcTBO KJIeTOK 0aKTepHii U PACTEHUH COCTOMT B TOM, YTO OHU MMEIOT:
1) spepHyto MmemOpany
2) UTOILIa3My
3) pubocomsI
4) MUTOXOHAPUHU
5) m1a3mMaTuyecKkyro MeMOopany
6) DHI0IUIA3MaTHYECKYIO CETh




TecToBbIE 3a1aHus MO TeMe «/lejieHne KIEeTOK)

Bapuanr 1
3aganue Ne 1 — peliuTh TECT
1. IlpomexxyToK MEXAY IENEeHUsIMHU KIETOK
A) mpodasa b) uarepdaza
B) meradaza I') anadaza

2.®a3a MHTO3a BO BpeMs KOTOPOI IEHTPUOIIHM PACXOISATCS K MTPOTHBOIOJIOKHBIM TTOTFOCAM
A) mpodasza b) meradasza
B) anadaza I') renodasza

3.buonoruyeckoe 3Ha4YeHUE MUTO3a
A) Ctporo paBHOMEPHOE pacipeieICHue XPOMOCOM MEXKY sIAPAMHU JIBYX TOYEPHHUX KIIETOK
b) YMmenbiienue unciaa XxpoMOCOM BIBOE

4.Kakoit Habop XpOMOCOM B COMaTHYECKUX KIIETKaX
A) ramionaeil b) numionaHbIM
B) TpuonnbIii

5. Kak 0003Ha4at0Tcsi 0COOM TOMO3UTOTHBIE C IOMUHAHTHBIMH MTPU3HAKAMHU
A) AABB

b) AABB

B) AaBB

6. daMuIIKs YEIICKOTO YYEHOTO TeHETHKA
A) Y. MapBun

b) I'. Mennens

B) H. BaBunos

7. B kakoM psiiy HamucaHbl GOPMYITbl 0COOEH TOIBKO TOMO3UTOTHBIMU MPU3HAKAMHU
A) Aa; BB; Bs

b) AA; Bs; BB

B) AA; BB; BB

I') Aa; BB; BB

8. Kak 0003HauatoTcsi TMOpUIbI pa3HbIX MOKOJEHUH (Psia)
A) A; B; C;

b) P; a; B;

B)FiF2 Fs3

9. CKOJIBKO M3BECTHO LIEHTPOB MHOT000pa3us M MPOUCXOKICHUS KyJIbTYPHBIX PaCTEHHM
A)5Bb)6B)7

10. T'eTepo3uc HabmOaETCS TIPU:
1)6IM3KOPOACTBEHHOM CKPEIIMBAHUY;
2)CKpeIuBaHUH OT/IaJICHHBIX JTMHUMH;
3)BereTaTUBHOM Pa3MHOKEHUU;



4)UCKYCCTBEHHOM OTUIOJJOTBOPEHHUH.

11. B GMOTEXHOIOTHYECKUX MPOIECCAX Yallle BCETO UCTIOIb3YIOTCS:

1)1103BOHOYHBIC )KUBOTHBIE 2)0aKTepUU U TPUOBI

3)BbIcuINE pacTeHus 4)napasuTHUYECKUE IpOCTeNIIne

12. LleHTp NpOMCXOXKIEHUSI TAKUX PACTEHUM, KaK BUHOTPAJ, OJUBA, KallyCcTa, YedeBHIla, HAXOAUTCS
B!

1)Bocrounoii A3uu 2)llenTpanbHoii AMepuke

3)IOxHoit Amepuke 4)CpeanuzeMHOMOpbE

13. LleHTp MPOUCXOXKICHUS KYKYPY3BbI:
1)Abuccunckuii 2)lleHTparsHOaMEpPUKAHCKHUI
3)IOxxHoa3uarckuii 4)Bocrounoasnarckuii

14. Bplaronuiicss 0T€YECTBEHHbIN yUEHBIH U CEJEKIMOHEp, 3aHUMAaBIIUNCS BBIBEACHUEM HOBBIX
COPTOB IIOJIOBBIX JECPEBHEB:

1)H.N. BaBunos; 2)11.B. Muuypus;

3)I'. 1. Kapnieuenxko; 4)B.C. ITycroBoiit

3amanme Ne 2

1.  Drot 0TOOP MPHUBOIUT K BBIACICHUIO YHCTOUW JIMHUUA — TPYIIBI TCHETUYESCKU OJTHOPOIHBIX
(rOMO3UTOTHBIX OPTaHU3MOB)

2. Kak Ha3pBaeTcsi TMOMYJALUS OPraHW3MOB, HCKYCCTBEHHO CO3/IaHHAs YEJIOBEKOM,
XapakTepu3yroInas crneru@uuecKuM TeHo(GOHIOM, HACIEICTBEHHO 3aKPEIJICHHBIMH MPHU3HAKAMH,
YPOBHEM U XapaKTEPOM MPOTYKTUBHOCTH.

3.  DTu MyTrauuu He BIMSIOT Ha MPU3HAKU JAHHOTO OpraHU3Ma, a MPOSIBISIOTCS TOJNBKO B
CJICAYIOIIEM OKOJICHUH.

4. Kak Ha3bpIBarOTCS MyTallil HECOBMECTUMBIE C )KU3HBIO?

5. OcHOBHOE Ha3HAYEHHE MYTAareHOB

Tema 2.2. UnauBuayaIbHOE pa3BUTHE OPTAaHU3MOB (OHTOTreHe3)
TepMHHOJIOTHYECKUIl TUKTAHT
Bapmuanr 1

1. Opranusmel, KOTOPHIE B KAU€CTBE HCTOYHUKA YIIIepo/ia U OJJTHOBPEMEHHO UCTOYHHUKA SHEPTUU
HCIIOJIE3YIOT TOTOBBIE OPTAaHWYECKUE BelecTBa?

2.2TOT THI Pa3MHOXKEHHUSI TPOUCXOAUT Oe3 00pa30oBaHMsl CIICUATH3UPOBAHHBIX TTOJOBBIX KIETOK
(raMer), ¥ 7151 €ro OCYIIECTBICHUSI HEOOXOIUM TOJIBKO OJTUH OPTaHU3M.

3.Ha3zoBuTe 3Tamnbsl aCCUMUISAIIAN?

4. JInst OCyIEeCTBIEHHUS MOJIOBOTO PA3MHOKEHUSI HEOOXOIMMBI CIIEITUATN3UPOBAHHBIC KIIETKH,
coJieprKallye OAMHAPHBIN (TarIouIHbIH) Habop XpomocoMm. HazoBure »TH kiieTku?

5. OCHOBOITOJIO)KHUK SMOpHOIOTHH?

6. DT0 MmpoIecc TOYHOTO U TECHOTO COMMKEHHUSI TOMOJIOTUYHBIX XPOMOCOM B MeH03€ ¢
00pa3zoBaHNEM OEITKOBBIX MOCTHKOB?

7. B mporiecce nenenus (OHTOT€HE3) UK IMOCIEeI0BATETbHBIX MUTOTUYECKUX JICIEHUN 3UTOTHI
IIPOUCXOIUT 00pa30OBaHUE. .....

8. HazoBuTe nepuo/ il OHTOTeHEe3a.

9. XpoMOCOMBI, MPUHAIEKAIINAE OAHOU ITaApe U XPOMOCOMBI PA3HBIX MTap Ha3bIBAIOTCH. ..



10.910 da3za poTocuHTE3a MpOTEKaeT B MeMOpaHe TUIIAKOUIOB I'paHbl. B Hell mporcxoauT
HOTJIONIEHUE XJIOPO(GIIUIOM KBaHTOB cBeTa, 00pa3zoBanue Mojiekyisl AT® u ¢poronus Bojasl
11. Kak Ha3bIBaeTCs IBYXCIOMWHBIN 3apOJIbIil B 3MOpHOreHese?

Bapuawnr 2
1. [TonoBBIE KIETKHU, IPU CIUSHUUA KOTOPBIX 00pa3yeTrcs 3urora, 13 KOTOPOi pa3BUBAETCsl HOBAsI
0CO0Bb.
2. COBOKYMHOCTh HOCTIEI0OBATENbHBIX U B3aMMOCBSA3aHHbBIX IIPOLIECCOB B MIEPUOJI TOJATOTOBKU
KJIETKH K JICJICHUIO, a TAKKE HA MPOTSKEHUU CaMOT0 MUTO3a HA3bIBACTCH. ...
3. DTO mpoliecc CUHTE3a OPraHUYEeCKUX coenHeHni n3 Heopranndeckux (CO2 u ap.) 3a cuer
XUMUYECKON SHEPTUU OKUCICHUS HEOPTraHUUECKHUX BEIEeCTB (COSIMHEHUS CEPhI, BOJOPO/IA, Kelie3a,
azora u ap.)
4.9ramel 6nocuHTe3a O6enKa?
5.CBoOMiCTBa T€HETUYECKOTO KOJa
6. HazoBuTe opranu3msl CriocoOHbIE 00X0IUThCs O6€3 Krcaopoaa?
7. DTOT HYKJIEOTHU, COCTOUT U3 a30THUCTOT0 OCHOBaHUS (aJJeHIHA), caxapa puO03bl M TPEX OCTATKOB
dbocopHOI KHCIIOTHI ....
8.COBOKYIMHOCTH peaKluii pacllerIeHus BHICOKOMOJIEKYJISIPHBIX COeIMHEHUHN, KOTOPbIE
COIPOBOKAAIOTCS BBIJICJIICHUEM U 3allaCAaHUEM SHEPIUU Ha3bIBAeTCA. . ..
9. Ilpu OTCYTCTBUH KUCIOPOA MPOUCXOAUT TaK Ha3bIBAEMOE aHAIPOOHOE JBIXaHUE, KOTOPOE YaCTO
Ha3bIBACTCH .......
10. Tlo Tunmy nuTaHus BCe OPraHU3MBbI JICIATCS Ha ABE OOJIBIINE TPYIIHL. . ...
11. Kak Ha3pIBaeTCS OJHOCIOWHBIN 3apOABIII B SMOpUOTeHe3e?

Bapuanr 3
1.CoBOKYITHOCTb peakiiii OMOJI0rHYeCKOro CHHTe3a Ha3bIBAETCH. . ..
2. Kaxxnoii aMUHOKHUCIIOTE COOTBETCTBYET KOMOMHAIUS U3 TPEX HYKJICOTUIOB
3. DTOT THI pa3MHOKEHHsI TPOUCXOAUT 0e3 00pa30BaHMs CIIEIHMATU3UPOBAHHBIX MOJOBBIX KIETOK
(rameT), ¥ 1715 €r0 OCYILECTBICHHSI HEOOXOAUM TOJIBKO OJIMH OPTaHU3M.
4. DTO OpraHU3MBbl, OCYIIECTBISAIOLINE IUTAHNE 32 CUET HEOPTAHUYECKUX COEAUHEHNN?
5.9710 npeobpazoBaHUE CBETOBOI 3HEPTUU B SHEPTUI0 XUMUUYECKUX CBSI3EH.
6. CBOMCTBa T€HETUYECKOT0 Koa”?
7. bonb1oii BKIaJ B U3y4€HUH Iporecca (POTOCHHTE3a BHEC BbIIAIOLIUICS PYCCKUN YUEHUH .. ...
8. HazoBute (pa3y moAroToBKu KIETKU K MUTO3Y?
9. Pa3MHOkK€EHME ¢ TOMOIIIBIO CIIEUAIN3NPOBAHHBIX YacTel Tella paCTeHUs! Ha3bIBaeTcs?
10. DTO OTHOCUTEIBHO KPYIHbIE HEMOIBUKHBIE KIIETKH OKPYIJION (hOpMBI, COIEpIKaIlIHe 3amac
MUTATENbHBIX BEIIECTB B BUJIE )KEITKA.
11. Kak Ha3bIBaeTCs BHYTPEHHUM 3apOABIIIEBBIN JIUCTOK?

Bapuanr 4

TepMHHOJIOTHYECKUI JTUKTAHT
1. D10 nepenucbiBaHNE UHPOPMALIMY ITyTEM CHHTE3a Ha O/1HOM 13 nenei mouexyssl JJHK
oaHouenoyHoi mosexkynsl PHK?
2. Ilpornecc cnusiHUE raMeT U 00pa3oBaHUE 3UTOTHI — 3TO. ..
3. OT0 OTHOCUTEIBHOE IOCTOSIHCTBO BHYTPEHHEH Cpeflbl OPraHU3MOB U IPYTHX OMOCHUCTEM B
npoiiecce uxX GyHKIMOHUPOBAHUS U NIPU HAIMYMU BHEITHUX M BHYTPEHHHUX BO3MYILIEHHH
4. DT opraHu3Mbl UCIIOJIb3YIOT B KAUYECTBE UCTOYHHKA YIJIepoJia YIJIEKUCIBIA ra3 U criocoOHbIe
CO3/aBaTh OPraHUYECKHE BEIIECTBA U3 HEOPTAaHNYECKUX — YIVIEKUCIIOTO ra3, BOABI 1 MUHEPAJIbHBIX
coJent



5. 'epMadpoaAUTH3M — 3TO SBJICHUE .......
6. Cxonbko mosiekyn AT® obGpa3yeTcs mpu MOJTHOM OKHCIICHHH (pparMeHTa Kpaxmana?
7. CBeroBasi u TeMHOBast (has3bl — 3TO (Haswl....
8. CBoiicTBa T€HETUYECKOI0 KOIa
9. CoBOKYITHBII HEpa3pBIBHBIN MPOIECC PEAKIIUN IHEPTETHUECKOTO U IIACTHYECKOTO OOMEeHa
HA3bIBACTCH ....
10. DTOT 3Tanm SHEPreTHIECKOro 0OMeHa OCYIIECTBISCTCS B )KEITYAOYHO-KUIIIEYHOM TPAKTE U B
JN30COMax KJIETOK.
11. Kak Ha3bIBaeTCsl HAPYKHBIN 3apOBIIIEBBIN JINCTOK?
Bapuant 5
. DTO 3aBUCUMOCTb MEXY OCHOBAaHUSIMU U AMUHOKHUCIIOTaMU HA3bIBAETCH. . ...
. I'ne mpoucxoaut cunte3 Oenka?
. COBOKYIHOCTb peaKlMil pacileIeH s], IPOTUBOIOIOKHBIX CUHTE3Y —Ha3bIBACTCH. ..
. CKOJIBKO TaIUTOUAHBIX KJIETOK oOpa3yeTcs mociie Meriosa 27
. DTO *eneo0pa3Hoe BHYTPEHHE COACPKaHUE s/Ipa
. ®opMbI XxpoMocoM?
. Oto (haza poTocuHTE3a MPOTEKAET B MATPUKCE XIJIOPOILIACTA KaK HA CBETY, TaK U B TEMHOTE U
IpescTaBisieT co00M psl mocaen0BaTeNbHbIX peodpazoBanuii CO2 , MOCTYMAIOIIETO U3 BO3/1yXa, B
nukie KansBuHa.
8.Kak naspiBaercs ¢aza ynoenus konuyectsa JJHK B moarorosurensHoit k MUTO3Y (haze
9. D10 MenKHe NOIBUKHBIE KJIETKH, UMEIOIINE FOJIOBKY, HIEUKY U XBOCT.
10. HazoBute ctaanu pa3BUTHS MOJIOBBIX KIETOK
11. Ha3oBute 3apopliieBble JIUCTKA?

N NN R W

IIpakTnyeckoe 3aganue k TeMe « MHIMBUAYaIbLHOE Pa3BUTHE OPTAaHN3MOB (OHTOreHEe3)»
3ananue 1. U3yunTh TeopeTH4ecKHii MAaTepHaJ U OTBETUTh HA BONPOCHI (IUCHMEHHO)
1. Yro Takoe "MOPHOHATILHOE Pa3BUTHUE KUBOTHBIX?
2.Ha3oBure cTaanu >MOPUOHATEHOTO Pa3BUTHS MHOTOKJIETOYHBIX KUBOTHBIX.
3. OxapakTepusyiTe nepuo ApooIeHHs?
4. Yem npobiieHne OTINYAETCS OT MUTOTUYECKOTO JICTICHHS KIETOK B3POCIBbIX KHUBOTHBIX ?
5. Kak o6pa3yercs 1ByCIONHBIN 3apo/ibIi?
6. Uto takoe nuddepeHnpoBKa KIETOK B MPOIECce SMOPUOHAIBHOTO Pa3BUTHS?
7.Kakue 3apopiiieBbie JJUCTKA 00pa3yroTcs B X0JI€ SMOPHOHATBHOTO pa3BUTHSA?
8. HazoBuTe TKaHU, BO3HUKAIOILUE U3 SKTOJAEPMbI, SHTOJAEPMBI, ME30AEPMBbI
9. O ueM CBUAETENBCTBYET TOMOJIOTHS 3aPOABIIIEBBIX JINCTKOB?
10. Uto Takoe sMOpHOHAIbHAS WHAYKINS?
11. Kak MOHO JJ0Ka3aTh, YTO 3a4aTOK OJJHOTO OpraHa HHAYIHUPYET pa3BUTHE APYTroro oprana?
3aganue 2.
Y cTaHOBHTE MOCTEA0BATEIHHOCTh CTaINH IMOPUOTEHE3a XOPIOBOTO KUBOTHOTO.
SanumuTe B Ta0IHILY, COOTBETCTBYIOUIYIO ITOCIE0BATENLHOCTD LUDP

Tun BapuanToB oTBeTOB: (TekcroBble, I'paduueckue, KomOuHupoBaHHsie).
BapuaHTbl 0TBETOB

1) npoGneHue 3uroTsl

2) oOpa3zoBaHUE HEUPYIIBI

3) popmMupoBaHuE racTpyIbl

4) obpazoBaHue OJIACTYITBI

5) popmupoBaHUE 3UTOTHI




3ananue 3.

HaiinuTe Tpu ommOku B mpuBeAEHHOM TekcTe. [loquepKkHuTe MpeiokeHus], B KOTOPBIX
C/I€JaHbl OIINOKHU

Tun BapuanToB otBeTOB: (TekcroBbie, ['padnueckne, KomOMHMpOBaHHEIE).

BapuaHTBI 0TBETOB:

1. OMOpHOHaNbHOE pa3BUTHE — SMOPHOreHE3 HAUNHAECTCS C MOMEHTA JIeIeHUs HIEKIIeTKU U
3aKaH4YMBAETCS POXKACHUEM OpraHM3Ma WM BbIXOJIOM €ro U3 silla.

2. IlepBblii aTan — qpoOiaeHne XapakTepu3yeTcst ObICTPHIM JIeJIeHUEeM 0e3 YBEITMUYEHHs MacChl
KJIETOK SMOpHOHA.

3. Ipo6neHue 3akaHuMBaeTCsl 00pa3oBaHUEM OJIACTYIIbI ¢ OJACTOLENIBIO BHYTPH.

4. Ha craguu racTpyiibl y XOpAOBBIX )KUBOTHBIX 00pa3yeTcsi racTpasibHas OJIO0CTh, KOTOPas B
NabHEeHIeM NpeBpalaeTcst B KUIIKY, GOPMHUPYIOTCS SHTOAEPMA, ME30iepMa U IKToAepMa.
5. Ha craguu Helipyinbl 00pa3zyeTcst HepBHas IUIACTHHKA, KOTOpasi IpeoOpa3yeTcsl B HEPBHYIO
TpyOKY, U3 KOTOPOH B JajbHENIIEM y TO3BOHOUHBIX Pa3BUBAETCS FOJIOBHON U CIIMHHON MO3T.
6. B koHI1Ie cTaguu HEMpyJibl B SMOPUOTE€HE3€ XOPAOBBIX JKUBOTHBIX 00pa3zyeTcs 0CEBOM
KOMILJIEKC OPraHOB: XOpJia, [10Jl KOTOPOl pacroyioykeHbl HEpBHAs U KUIIeyHasi TPYOKH.

3ananue 4.J[aiiTe onpeneneHre NOHATHM:
1. Onrorenes
2. Meradopdos
3. [Tnauenra
4. ludpdepeHmpoBKa KIETOK
5.Mopyna- 310
3aganue 5. Kakoe Ouonornyeckoe 3HaYeHNE UMEET CYIIECTBOBAHHUE JTMUUHOYHOMN CTaIUU Pa3BUTH
B )KU3HEHHOM IIMKJIE HEKOTOPBIX KUBOTHBIX?
OTBeT NPOMILTIOCTPUPYHTE KOHKPETHBIM IPUMEPOM.
3aganue 6. 3anonHUTE TAOIUILY
Tunel oHTOreHE3a
Tun oHTOreHe3a Xapakrepucruka [Ipumepsr

Bonpoc: Cpoky iepruo10B OHTOTEHE3a Y pa3HbIX )KUBOTHBIX HEOJAMHAKOBBI. BrICKakuTe
IpPENOoNI0XKeHUe, OT Yero OHM 3aBUCAT. [IpuBenuTe mpuMepsl.
IIpakTnyeckoe 3aganue k Teme 3.1
3amanmne 1. Pemnth TecTOoBOCE 3a1aHNE
1. Hayka, u3yuyaiomas Hac/jeICTBEeHHOCTh U H3MEHYMBOCTh:
a) IUTOJIOTHS 0) CeNeKIUs B) TEHETHKA T') SMOPHOIOTHUS
2. Cioco0HOCTH OPraHU3MOB TepPeIaBaTh CBOM MPU3HAKH M T'eHbI OT PoauTeeii K MOTOMKAM
Ha3bIBaeTCH:
a) reHeTHKa 0) N3MEHYMBOCTD B) CEJIEKIIUS I') HACJIeICTBEHHOCTD
3. [ToJ10BBIE KIETKH Y 00JIBIIMHCTBA ;KUBOTHBIX, YeJI0BEKA ABJISAIOTCH
a) [MomunmonueiMu 0) JJunmonasiMu B) [Narutonaneivu 1) TerpamionaHeiMu
4. ExMHnna HacjieICTBeHHO HH(OpMAIlUN — ITO:
a) 'enorun 6) ®enorun B) ['en r) benok
5. 'enoTum:
a) COBOKYITHOCTh BCeX TeHOB 0cobu 6) COBOKYIMHOCTh BCEX MPU3HAKOB OPraHU3MOB



B) Bcerna nomHocThio coBnagaetr ¢ ¢peHorunom 1) Onpenenser mpeaeibl HOPMbI PEaKkIiuu
opraHu3ma

6. My:K M ’keHa MMEIOT SIMOYKH HA IIeKAaX, a UX JeTH HeT. [lOMUHAHTHBIA WJIN
peueccuBHbIH MPU3HAK

HAJIMYMSA IMOYEK Ha IIeKaXx:

a) IOMUHAHTHBIN 0) PEIECCUBHBIN B) CIIETUICHHBIN C TTOJIOM T') CLICTIIICHHBIN

7. Ocodu, B 1OTOMCTBE KOTOPBIX 00HAPY/KUBAETCS pacilelJieHue NPU3HAKA Ha3bIBAKOTCH:
a) THOpUAHBIMH 0) TOMO3UTOTHBIMH; B) T€TEPO3UTOTHBIMU T') TEMU3UTOTHBIMH

8. Ilpusnak, xkoropelii HE nposiBisieTcss B riOPUAHOM IOKOJICHUH HA3bIBAIOT:

a) IOMUHAHTHBIN 0) PEIECCUBHBIN B) IPOMEKYTOUHBIN T') MyTaHTHBIM

9. Kakas yactpb oco0eii ¢ perecCHBHBIM IPU3HAKOM NPOSIBUTCS B IEPBOM IOKOJICHUH NPH
CKpelBaHUM

JABYX IreTepOo3MIroTHBIX 110 IAHHOMY NIPU3HAKY poauTeeii?

a) 75% 6) 50% B) 25% r) 0%

10. IIpu ckpemmBaHuM 0codeil ¢ reHOTUNIAMH Aa U Aa (IPH YCJIOBHUH MOJTHOTO
JAOMHUHHPOBAHMS)

Ha0J/10/1aeTcs pacuiensieHue B IOTOMCTBE 10 (PEHOTHUILY B COOTHOILICEHHH

a) 1:16)3:1B)9:3:3:1r) 1:2:1

11. Tpernii 3axon MenaeJs:

a) OnuchIBa€T MOHOTUOPUHOE CKPEIIUBAHUE

0) OTO 3aKOH HE3aBUCUMOI0 HACJIEI0BAaHUS IIPU3HAKOB

B) YTBepXkaaeT, UTO Kak/1as mapa MpuU3HAKOB HACIEAyeTCsl HE3aBUCUMO OT JIPYTHX

r) YTBep:KIaeT, YTo Ipu JTUrHOpUIHOM CKpeluBaHuu B F2 HaOmogaercs pacuienieHue o
reHotuny 9:3:3:1

12. HacsienoBaHne NpU3HAKOB, OlNpe/e/isieMbIX, T0OKAJIN30BAHHBIMHU B M0JIOBBIX XPOMOCOMAaxX
Ha3bIBaeTcs:

a) TUTHOPUIHBIM 0) CIETNICHHBIM B) MOHOTHOPHIHBIM T') CHEIIIICHHBIM C ITOJIOM

13. Kakas xpomocoma OyaeT MMeTh pemiaioiiee 3Ha4YeHHe NMPH ONpeIeJIeHHH JKeHCKOr0 1MoJa y
nrun?

a) X-xpoMocoma cnepmaTo3oua 6) Y-xpoMocoma criepMaTo3omia

B) X-XpoMocoMa SHIEKIETKH T') Y -XpoMocoMa STHIEKIETKI

14. Oco0b ¢ renoTunnoM AaBB maeT ramernl:

a) AB, As, aB, aB 0) AB, aB B) A, aBr) Aa, Bs, AA, BB

15. XpoMocoMHBII HA0OP MOJIOBBIX KJIETOK MYKYHMH CONCPKUT:

a) OnHy X — XpoMocoMy M OAHY Y — XpoMocoMy 0) 22 ayTOCOMBI M OAHY X WK Y XPOMOCOMY
B) 44 ayrocombl 1 XY — XpoMOCOMBI T') 44 ayTOCOMBI, 0JHY X UK Y — XpOMOCOMBI

16. MyTanuu MOryT ObITh 00yCJIOBJIEHBI

a) HOBBIM COYETAaHHEM XPOMOCOM B pe3yJIbTaTe CIUSHUS raMeT

0) mepekpecToM XpoOMOCOM B X0JIe Meio3a

B) HOBBIMHU COYETAHUSMHU F'€HOB B PE3YJIbTATE OIUIOJOTBOPEHHUS

') U3MEHEHUSIMH T€HOB U XpOMOCOM

17. IloTepst y4acTKa XpOMOCOMBI Ha3bIBaeTCH. ..

a) [eneuus 6) Jdynnukanus B) MuBepcus r) Tpanciaokamus

18. Cunapom lepemesckoro-TepHepa MokeT BOSBHUKHYTH B pe3yJbTare...

a) [onmunnounuu 6) [Monucomuu B) Tpucomuu r) MoHocomun

19. YkakuTe HAaNpaBJICHHYI0 H3MEHYUBOCTh:

a) KomOunaTuBHas n3MeHYMBOCTh 0) MyTanmoHHast U3MEHUYUBOCTh

B) CooTHOCHTENbHAS U3MEHUUBOCTH T') MonnukamoHHasi U3MEHYHBOCTb

20. KpoccuHrosep — 310 MeXaHHM3M...



a) KomOuHaTBHOI M3MeHUYNBOCTH 0) MyTallMOHHOW W3MEHUYNBOCTH

B) OEHOTHUNUYECKON N3MEHYUBOCTH T') MoaupUKaIIMOHHOW H3MEHYUBOCTH
21. HenacJjiencTBEHHYI0 H3MEHYUBOCTH HA3bIBAIOT:

a) HEOIPEeIEIICHHOM; 0) OmpeIe]ICHHOM; B) TEHOTUITHYECKOM.
22.[Moun/iouIHbIe OPraHU3MbI BO3SHUKAKT B pe3yJibTaTe:

a) TCHOMHBIX MYTalliii; 0) TeHHBIX MYTallUi;

B) MOIU(UKAIIMOHHONW U3MEHYMBOCTH; T') KOMOMHATUBHON M3MEHYUBOCTH.
3aganue 2.

Bri0epuTe TPH BEepHBIX 0TBETA U3 HIECTH.

1. MyranusiMu sIBJISIIOTCS:

a) rmo3esieHeHne KiIyoHei kaprodens Ha cBeTy 0) OpaxuaaKTUIHS

B) cuHipoM JlayHa I') HICKpeBJIEHHE CTBOJIA COCHBI, PACcTyIlIEel B TPELIUHE CKAJIbI
1) IpeBpaIleHe TOJI0BAaCTHKA B JISTYIIKY €) BOSHUKHOBEHHE OEIbIX II1a3 y IPO30(HIIbI
2. HopMma peaknum y opranHu3MoB:

a) OIpeeNsieTCs COBOKYITHOCThIO T'€HOB;

0) pa3Hasi AJisl pa3HbIX MPU3HAKOB;

B) CYILIECTBYET HEMPOJOKUTEIILHOE BPEMS U MOKET MEHSITHCS,

T') MO3BOJISIET UM MIPUCTIOCAOIMBATHCS K YCIOBHSIM CYIIECTBOBAHUS;

1) OJTMHAKOBAs y pa3HbIX MPU3HAKOB OJHOTO OPTaHU3MA;

€) OIpeeNsieTCs YCIOBUSIMU CPEIbL.

3aganue 3.Ycmanosume coomeemcmeue:

Me:xkay BUIAMHM MYTALMii U UX XapaKTepHUCTHKAMH.

Xapaxmepucmuxa: Buovl mymayuii:

Yucno XpoMocoM YBETUYMIIOCH Ha 1-2. A) TeHHBIE,

Onun nykneorun JIHK 3amensiercs Ha qpyroii. b) xpomocomHsIe;
Y4acToK 0JTHOM XPOMOCOMBI IIEPEHECEH Ha APYTryo. B) reHoMHBIe.
[Tpoun3onuio BbINaZeHUE y4aCTKa XPOMOCOMBI.

Y4acTok XpoMocoMBbI TOBEPHYT Ha 180°.

[Tpou3zonuio KkpaTHOE yBEIHMUEHHUE YHCIa XPOMOCOM.

ok wnE

3aganue 4. Boi0epuTte HenpaBUIIbHbIE YTBEpP:KICHHS.
CunnpomM JlayHa BbI3bIBA€TCS TEHOMHON MyTalllEH.
I'enHbIE ¥ TEHOMHBIE MyTallMy — 3TO0 CHHOHHUMBI.
V3MeHeHHs MPU3HAKOB, BbI3BaHHBIE ()aKTOpaMU BHEIIHEH cpejibl, HacIeay0TCs.
Myrtanuu, BbI3bIBalOIINE MOHMKEHUE )KU3HECTIOCOOHOCTH, HAa3bIBAIOTCS MOIYJIETATbHBIMH.
HenacnencrBeHHas ”3BMEHUMBOCTh — U3MEHEHHE (PEHOTHIA B TIpeesaX HOPMbI pEaKIiH.
M cKycCcTBEHHBINM MyTareHe3 NPUMEHSIOT I YBEIMYECHHS KOJIMYECTBA MYTallUN.
MyTanuu B IOJIOBBIX KJIETKAX MEPEJAIOTCS 110 HACIEACTBY.
HcTouyHnKoM KOMOMHATUBHON U3MEHUNBOCTH SIBIISIETCS MUTO3.
I'ensl, onpenensromuye pa3BUTHE Pa3HbIX IIPU3HAKOB, Ha3bIBAKOTCS a/UICIIbHBIMU.
CoBOKYITHOCTb T€HOB OPraHU3Ma COCTABIISIET €r0 (PEHOTHIL.
[TprmMepoM aHaNM3UPYIOLIETO CKPELIMBAHUS MOKET CIIY>)KUTh CKpEIIMBaHue 4a X aa.
['pynnel cueneHns reHoB HaXOIATCSA B Pa3HBIX XPOMOCOMAX.
VYcnoBus BHEIIHEN Cpebl, KaK IIPaBUIIO, U3MEHSIOT HOPMY PEAKLIMU OPTaHU3Ma.

CoNoOARWNE

e e
wh o

IIpakTyeckoe 3aganue k Teme 3.4.
1. I3yunTh M 3aKOHCIIEKTHUPOBATH TeoOpeTHYecKuii MarepuaJ (tema 3.4.)
VYuebnuk «Oo6muias 6uonorus» C.I.Mamonros, B.b. 3axapos ¢.151-153
2. OTBeTUTH MUCHbMEHHO HA BONPOCHI:



e UYeM oTIMYAIOTCS OJJOMAIIHEHHBIC dKUBOTHBIE U KYJIbTYPHbBIE PACTEHHS OT JUKHUX?

e YTO COyXUT IPEeAMETOM CeJeKIun?

e Kaxkoe 3HaueHus AJis CENEKIIMN UMEET 3HaHUE [IEHTPOB NMPOUCXOKICHUS KYJIbTYPHBIX
pacteHuit?

e Kaxkue 1eHTpbl IPOUCXOXKACHUS KYIbTYPHBIX PACTEHUI Bbl 3HaeTE?

e [louemy y 6IM3KOPOACTBEHHBIX BUJOB OOHAPYKUBAIOTCS CXOJHBIC MyTallUN?

e 3510)kMTE CYLIHOCTH 3aKOHA TOMOJIOTMYHBIX PsII0B HACIEACTBEHHON N3MEHYMBOCTHU
H.N.Basunosa

e Yro HazweiBarOT nopoioi? Coprom?
Kakue ocHOBHbBIE METO/IbI CEJIEKIINU Bbl 3HAaETE?
Uro Takoe MaccoBslii 0T00p? NHAMBUAYAIBHBIN 0TOOP?
C KaKoif 11eIbI0 B CENIEKIIMOHHOM paboTe MPOU3BOIUTCS CKPEIIMBaHUE?
Urto Takoe rereposuc?
Kakue mexBuoBbie rTubpuibl Bol 3Haere?
C KaKoii LebIo B CENEKINU PUMEHSIOTCS MyTarensl? HazoBure mytareHHbIe (PakTOpbI?
Kakumu 0coO0eHHOCTSIMH OTINYAOTCS MOJIUILIONIHBIE COPTA KYJIbTYPHBIX PACTEHUN?
Kakoe 3HaueHne uMeeT ceNeKInsi MUKPOOPTaHU3MOB?
Yrto Takoe OMOTEXHOIOTHS?

¢ Uro Takoe reHHas MH>KeHEpUs?
3. Pemurh TeCcTOBOE 3aaHMe
Bonpoc Ne 1
Hayxka, nzyyaroriast 0MoJI0ru4ecKkue OCHOBBI U METOIbI CO3AHUS U YIYUIICHHS TOPOJ )KUBOTHBIX,
COpPTOB PaCTEHHMH U MITAMMOB MUKPOOPTraHU3MOB Ha3bIBAETCH. ...

r—n.

OUTOJOIusA
r—n.

CCIICKIIUA
I

CHUCTEMaTHKa
i

9KOJIOTHS
Bonpoc Ne 2

Kak Ha3bpIBaeTCs OTpaciib CEbCKOX03HCTBEHHOTO MTPOU3BO/ICTBA, 3aHUMAIOIIAsACs (C OMOpOoi Ha
3aKOHBI T€HETUKHN ) IPAKTUYECKUM BbIBEIEHUEM HOBBIX COPTOB U THOPUIOB KYJIbTYpPHBIX pacTEHUH,
MIOPOJI ’KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB?

r—u

LUTOJIOTHUS
f‘

9KOJIOTHUS
r—n.

CUCTEMaTHKA
r—n.

CeeKI U
Bonpoc Ne 3
Kakast Hayka sIBIIIeTCSI TEOPETUUECKON OCHOBOM CeleKIuu?
'r-‘.

TE€HETUKA
r—u

OUTOJIOTUA



AMOPHUOITIOTHS

'r_‘.
aHaTOMM

Bomnpoc Ne 4
Br160op uenoBekoM Hanbosee HEHHBIX JJIsl Hero ocodei )UBOTHBIX U PACTEHUI 1aHHOTO BUJA,
MOpoaAbI WJIK COpTa AJIA MOJTYUYCHHUA OT HUX IMOTOMCTBA C KCJIATCIIbHBIMHA CBOMCTBaMH - 3TO....

I

rUOpUIU3aIHs
.r—|.
MyTareHes
. y
HCKYCCTBEHHBIH 0TOOD
'r_‘.
MMOJIUILIOUIUSI
Bompoc Ne §

Kak Ha3eiBaeTcs nmponecc Co3aaHuAa FI/I6pI/II[0B M3 IBYX OTJIMYAIOIIHXCS IO TCHOTHUITY POAUTCIILCKUX
OpPraHru3MoOB, Pa3MHOXKAIINUXCA ITOJIOBBIM HYTGM??

.r—|.
reTepo3uc
.r—u
TUOpU I3
P
MyTareHes
P
MOJIUIUIOU NS
Bomnpoc Ne 6
Kaxoit Bug rubpuan3zanuu He CylecTByeT?
r_‘.
METOINYECKast
.r—|.
BHYTPUBUOBAs
.r—|.
MEKBHUIOBAs
. )
OTIaNIEHHAS
Bomnpoc Ne 7
Kax nnaye Ha3zbIBaeTCs THOpUTHAS MOIIIH?
reHO(OH]T
P
MyTareHes
r_‘.
TETEPO3HC
Bomnpoc Ne 8

SIBeHue MPEBOCXOCTBA MEPBOTO MOKOJIEHUS THOPUAOB O Py IPU3HAKOB M CBOMCTB Ha/l 00EMMHU
POIUTENBCKUMH (pOpMaMH Ha3bIBAETCH....

f‘
MyTareHes

r

TIOJIUIIIION U

THOpUAN3AIS



~

reTepo3uc
Bonpoc Ne 9
OJHUM U3 OCHOBHBIM METOJIOB B CEJICKIIUH ABISAETCS METO/.....
'r_‘.
MyTareHes
'r_‘.
TUOpU T3 AL
C y
HCKYCCTBEHHBIN 0TOOp
r—u

MIOJIUILIIOU NS
Bonpoc Ne 10
Kakoli u3 MeTo/10B CeNeKIIMY BCTPEYAETCs IPEUMYILECTBEHHO Y PACTEHUI U POCTEHIINX ?

I

MyTareHes
.r—|.

THOpU I3
'r_‘.

MOJIUTUIOU IS
'r_‘.

HCKYCCTBEHHBIN 0TOOP
Bomnpoc Ne 11
Hcropuyeckast pofriHa KyJIbTYpPHBIX PACTEHHM, Tie ObIIH C(HOPMUPOBAHBI €TO TEHOTHIT U (PEHOTHIT -
3TO...

'r-‘.
LOCHTP ITPOKKUBAHUSA
'r_‘.
LOCHTP IIPOUCXOKIACHHUA
'
LHCHTP BbDKHUBAHUA
'

LIEHTpP NOSIBIECHUS
Bonpoc Ne 12
Pycckuil yuénslii, co3arenp y4eHHs O HEHTpaxX MPOUCXOKIEHUSA KYIbTYPHBIX PACTEHUMN.

P

K.A.Tumupsses
.r—|.

N.11.11aB10OB
.r—|.

N.B.Muuypun
.r—u

H.1.BaBumuos

Bonpoc Ne 13
CKOJIBKO LIEHTPOB ITPOMCXO0KICHHS KYJIBTYPHBIX PACTEHHI CYLIECTBYET B HACTOSIIIIEE BpEMsI?

r

4
~

5
~

6
~

;

Bomnpoc Ne 14



PaiioHbl BO3HUKHOBEHHUSI HOBBIX ()OPM YK€ HE OT JUKUX MPEKOB, a OT MPEAIISCTBYIOMUX
KYJIBTYPHBIX (POPM, COCPEIOTOUEHHBIX B OJTHOM reorpauueckoM MECTe Ha3bIBAIOTCA. ..

'r-‘.
IEPBHUYHBIC ICHTPHI

'r_‘.

BTOPHUYHBIC HCHTPLI
'r_‘.

TPETUYHBIC HCHTPHI
'

YCTBCPTUYHLIC ICHTPLI
Bomnpoc Ne 15

Copr - 310...
C y

HCKYCCTBCHHO ITOJIYYCHHAA MOMYJIANUA paCTCHUU C HY>KHBIMU IJI 9YCJIOBCKA IIPpU3HAKAMU
r_‘.

HCKYCCTBCHHO ITOJIYYCHHAs IMOMYJIAINA )KUBOTHBIX C HYKHBIMUA JIJIA YCJIOBCKA ITPU3HAKaAMU
C y

MCKYCCTBEHHO TOJTYYCHHAs MMOMYJISINs OAKTEPHid C HY>KHBIMHU JIJIs1 YEIOBEKa IPU3HAKAMU
.r—u

MCKYCCTBEHHO TTOJTy4ECHHAs MOIYJISIHS TPHOOB C HY>KHBIMH JIJIS1 YeJIOBEKa IPU3HAKAMHU
Bonpoc Ne 16
Kak nHave Ha3pIBaeTCS OIOMAIIHUBAHNE KUBOTHBIX ?

f"

JTOMOCTHKAI[HS
f"

IOMECTHKALHS
r—u

JIOMOCTOKAIIHS
'r-‘.

JIEMHACTEKALHS

Bonpoc Ne 17
WHOpuauHT - 3T0...

.r—|.
CKpelIrBaHue 0co0el, UMEIOINX 00X OIM3KUX MPEIKOB

'r_‘.
CKpCHIMBAaHNUEC HCPOACTBCHHBIX oco0eit OJJHOI'O M TOI'O K€ BU A

Bonpoc Ne 18
AyTOpUAMHT -3TO...

.
CKpelIuBaHue 0co0ei, MMEIOIMNX 00IUX OJIM3KUX TPEIKOB

r
CKpEIIMBaHNUE HEPOJICTBEHHBIX 0COOEH OJTHOTO U TOTO )K€ BHAA

Bonpoc Ne 19
Kakoli 3 COBpeMEHHBIX METOJIOB B HACTOSIIIEE BPEMSI aKTUBHO BHEJIPSIETCS B CEJEKIIMU KUBOTHBIX?

'r_‘.
MCTO UCKYCCTBCHHOT'O OCCMCHCHU

'r-‘.
MCTOJ KIIOHUPOBAHUA

'r-‘.
CO3HATEIbHBIM METOJ,

Oecco3HaTeIbHBIA METO/
Bomnpoc Ne 20
Kakoii 13 MEeTOJIOB CEeJIEKIIMH UCTIONB3YETCS TOJIBKO B CEICKITUH MHUKPOOPTaHHU3MOB?



'r-‘.
MCTOJ KIIOHUPOBaHHUA

'r_‘.
METO UCKYCCTBCHHOI'O OCEMCHCHU A

© TEHHasl NHKEHEepUs

Bonpoc Ne 21

Kaxk Ha3biBaeTcsi COBOKYIMHOCTh METO0B Bo3AercTBUA Ha JJHK, nmo3Bossirommx nepeHocuThb
HACJIEJICTBEHHYIO HH(OPMALIMIO U3 OJJHOTO OpraHu3Ma B APYroi?

.r—|.
TCHHAsI HH)KCHEPHS
'r_‘.
KJICTOYHAs! MH)KCHEPHS
'r_‘.
OMOTEXHOJIOT U
f"

JAHK-TexHnonorus
Bomnpoc Ne 22
MeTo1 KOHCTPYHPOBAHUS KJIETOK HOBOTO THTIA ITyTEM THOPHIN3AINN UX CONECPKUMOTO - 3TO...

I

OUOTEXHOJIOTUSL
r—u

TCHHAs HHKECHEPHUS
r—L

KJICTOYHAs HHKECHEPHUS
r_‘.

JHK-texnomorus
Bomnpoc Ne 23
Hcrnionb3oBaHMe KUBBIX KIETOK M OMOJIOTHYECKUX MPOIIECCOB ISl MOJTYyYEHUS BEIECTB,
HEOOXOUMBIX YEJIOBEKY, HA3bIBAIOT.....

. y
ononoruen

. y
TEXHOJIOTUEN

. y
OHOTEXHOJIOTHEN

C y
OHMOre0TEXHOJIOTNEN

Bonpoc Ne 24

3AMEHU OJJHUM CJIOBOM:

HpeBpameHHe JAUKUX XHUBOTHBIX B JOMAIITHUX HYTéM MpUpPpYydYCHHUA, COACPIKAHUA U PA3BCICHU.
'r-‘.

UHOPUIUHT
-

ayTOpUIUHT
f"

JTOMECTHKAIINS
f"

KIIOHHPOBaHHE
Bomnpoc Ne 25
ITopona - aT0...

'r_‘.

HUCKYCCTBCHHO ITOJIYYCHHAA MOMYJIAINA paCTeHI/Iﬁ C HY>KHBIMHU UIS YCJIOBCKA IMTPHU3HAKAMHU



HNCKYCCTBCHHO ITOJIYYCHHAs IMOMYJIAINA ) KUBOTHBIX C HY>KHBIMU JIJIA YCJIOBCKA ITPU3HAKaMU

HUCKYCCTBCHHO ITOJIYYCHHAA IOIMYJIAINA 6aKTepHI>'I C HY’>KHBIMHU [JIA Y€JIOBCKA IIPpHU3HaAKaMU

'r_‘.
HUCKYCCTBCHHO ITOJIYYCHHAA IOIMYJIAINA FpPI6OB C HY’KHBIMHU JIA Y€JIOBCKA IIPpU3HAKaMU

IpakTnyeckoe 3ananue K Teme 4.2,

3aganue 1. O3HAKOMHUTBHCS C TEOPETUUECKUM MaTeEpUaIoOM TeMbI 4.2.
3apanue 2. OTBETUTh NUCBMEHHO Ha BOIPOCHI:

e JlaiiTe onpeneneHue Buaa

e PacckaxuTe KaKkue OMOJOTMYECKHE MEXaHU3MBI MTPETATCTBYIOT OOMEHY reHaMU MEXTY
UJaMH.

e B yem npuynHa 6€CIUIOAHOCTH MEKBUIOBBIX THOPUIOB?

e Uro Takoe paanyc UHIUBUYaJIbHOU aKTUBHOCTH OPraHU3MOB?

e Uro Takoe nomymsauus? Jlaite onpeneiaeHue.
3ananmue 3. [lo MaTepuanam TEOPETHUECKOTO MaTepralla 3all0JIHUTh TaOIHILY

Tao6auna 1. Kpurepun Buja
IIpu3Haku, onpenenstonme Kparkas xapakrepucTuka [Ipumepsr
BUJ
Mopdgoornyeckue
Du3n0JI0ru4ecKmne
I'enernyeckue
buoxumMuyeckue
IKOJIOTHYECKHE

CrneJaiiTe BHIBO/I, 0XapaKTepPH30BaB YCJI0BHS, He00X0ANMBIe /LISl oNpe/iesieHUusl BUI0BOM
NPHHALIEKHOCTH

Tabauua 2. CTpykrypa Bujaa

Dopmbl Kparkas OObenuHsIONIHe [Tprunnb
CYIIIECTBOBAHUS BUJA XapaKTEPUCTUKA (bakTopsI YCTONYMBOCTH
[Tonynsunu
IToaBuawl

OTBeTbTE HA BOIIPOC: KaKOBa PoJb l'[Ol'ly.]'lﬂllI/Iﬁ B 3BOJTIOIMOHHOM npouecce?

IIpakTu4yeckoe 3aganue K Teme S.1.
3ananue 1. U3yunTh TeopeTu4ecKuii MaTepua v 3al0JIHUTH TA0JIMIY

Ta6annaNel
Hctopusi pazBurus ;ku3Hm Ha 3emJie
Opa [epuon Kmumar | Xapakrtepusie ¢opmbr | O6mmk XapakrepHble
nx nx JKU3HU 3eMHOH TIOJIE3HBIE
TIPOJIOIKUTEIEHOCTD | IPOJOIDKUTEIIBHOCTh MOBEPXHOCTH | MCKONaeMble

B MJIH.JICT B MJIH.JICT




3ananue 2. [IncbMeHHO OTBETUTH Ha BONPOCHI (IIOATOTOBUTH CAMOCTOSITEIbHBIN TECT)

o [To kakOMy IPUHLUIY HCTOPUIO 3EMIIH JICTIST HA APBI U IIEPHOIBI?

J Korna BO3HUKIHN MepBbIE )KUBBIE OPTaHU3MBI?

. Kakumu oprann3mamu ObLT PECTABIICH )XHBOW MUP B MPOTEPO30UCKYIO IPY?

J Korna nosiBunuce nepBbie Ha3eMHbBIE pacTEHUS?

J Kak Ha3pIBasIMCh 1epBBIC HA3EMHBIE PACTEHHSI U KaKWe OTIIMYUTEIbHBIE OCOOCHHOCTH OHU
umenu?

o B kakoMm HarmpaBlieHHH 1A BOIONNS PACTEHHIA Ha cymie?

J Kakwue »BoIOIOHHBIE TPEMMYILECTBA JACT MEPEX0] PACTEHUI K CEMEHHOMY
Pa3MHOXXEHUIO?

. OxapakTepHu3yiTe HBOJIIOLNIO )KUBOTHBIX B MAJIC030UCKYIO 3Py

. Kakue oco0eHHOCTH CTPOEHHS MTO3BOHOYHBIX dKHUBOTHBIX MOCITYKUJIH MPEANOCHITKAMU
BBIXOJIa UX Ha CyIry?

J Kakwue ycinoBust BHEIIHEH cpe/ibl MOCTY KN MPUYNHON BBIX0/1a TO3BOHOYHBIX Ha CyITy?

o Kakue n3MeHeHns B CTpOCHUH MMO3BOHOYHBIX )KUBOTHBIX TPOM3O0IILIN B IPOLIECCE
MPUCTIOCOOJICHHS UX K )KU3HU Ha cyie?

J [Touemy 3eMHOBO/IHBIE KAMEHHOYTOJIHLHOTO TIEPHOJIa TOCTUTIH OUOJIOTHYECKOTO
poLBETaHus?

J Kakue apomopdo3s! mpuBenu K BOBHUKHOBEHHUIO MTPECMBIKAIOIINXCS?

J Korna BO3HUKIN [IBETKOBBIE pacTeHUs?

J YKakuTe 3BOTIOIMOHHBIE PEUMYIIECTBA [IBETKOBBIX PACTEHUH.

o Korna u BcienctBue kakux apoMoph030B BOSHUKIM MIEKOMHUTAIOIINE?

o OxapakTepu3yiTe 3BOJIIOLNIO KU3HU B KaHHO30HCKYIO 30Y.

IIpakTHyeckoe 3a1anne Kk Teme «buonuka»
3ananue Nel
O3HAKOMUTHCS C JIEKITMOHHBIM MaTE€PUAJIOM IO TEME
3ananue Ne2
OTBeTUTH HA BONIPOCHI:
1. Kakoe 3HaueHHe MMEET U3y4eHUEe OCOOCHHOCTEN CTPOEHUS U JKU3HEACATENbHOCTU
OpraHU3MOB JUIsl HAYYHO-TEXHUYECKOIO Iporpecca?
2. Yrto Takoe OMOHUKA U TIOYEMY BO3HHUKIIO 3TO HAYYHOE HarpaBieHUe?
3. IlpuBeaute npuMepsl «U300PETCHUID» MPUPOJBI, KOTOPBIE eIle B TIIyOOKOMH
JPEBHOCTH IIOMOTAJIN PEIIATH PsIJl TEXHUYECKHUX 3a/1a4.
4. ITpuBenurte npuMepbl KOMIIEHCATOPHBIX MEXAHU3MOB U CIIOCOOHOCTEN K afanTaluu
y HEKOTOpPBIX OPraHW3MOB, TO3BOJISIFOIIMX JOCTHYb BBICOKOW HAJIEKHOCTH
ouonornyeckux cuctemM. Kakue OMONOrMYECKHE PELENTOPHbIE W aHAIM3aTOPHbIE



CUCTEMBbI UCCIIEYIOT YUEHBIE JI MOCTPOEHUS UX TeXxHu4Yeckux mojenei? [Ipuseaure
IPUMEPBI.

5. [IpuBeauTe npuMepbl KOMIIEHCATOPHBIX MEXAaHU3MOB U CIIOCOOHOCTEMN K aJjanTaluu
y HEKOTOPhIX OPraHu3MOB, TIO3BOJISIIOIIMX JIOCTUYbh BBICOKOM  HAJIEKHOCTH
OMOJIOTUYECKUX CUCTEM.

6. Kakue npupoiHbie KOHCTPYKIMH U (DOPMBI AKUBOTHBIX U PACTEHUN UCIIOJIb30BAHBI B
CTpOUTEIBHOM TexHuKe U apxurektype? [IpuBeaure npumepsl.

3a11aH1/1e 2. BbIINOJIHUTH TE€CTOBOE 3aJlaHUue

Bomnpoc 1

Kak Ha3bpIBaeTcs Hayka, Lie/lb KOTOPOM — UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS pEIICHUS
MHXEHEPHBIX 3aJ]a4 U Pa3BUTHUS TEXHUKU?

1 KoHCTpYyUpOBaHue

2 TIaHUPOBAaHUE

3 6uoHmKa

Bomnpoc 2

['ne ucnonp3yeTcst MPUHIIKI CTPOCHUS )KUBBIX KOHCTPYKIIUI U3 YHH(PUIIMPOBAHHBIX HJIEMEHTORB?
1 B uckyccTBe

2 1pu BO3BEACHUU CEKLIMOHHBIX JIOMOB

3 B TEXHUKE

Bonpoc 3

Boiee coBeplIeHHBIM JI€TaTeNIbHBIM alllapaToM B IPUPOJE 001aakoT. ..

1 HacekombIe

2 penTuinu

3 AUCTbsI IEpEBbHEB

Bonpoc 4

Kak Ha3pIBaeTcs MpUHIINII, HA OCHOBE KOTOPOT0 ObUI CO37aH MPUOOP TUPOTPOH, IPUMEHSIEMBIN B
CKOPOCTHBIX CaMOJIETax U PaKeTax [yl ONpe/leIeHUs] YIIIOBOTO OTKIOHEHHS CTaOMIbHOCTH
MOJIETOB?

| mpuHIMI yCKOpeHus

2 IPUHIAI [TyHaba

3 IPUHIMI KYXoKablLa

Bompoc 5

ITo aHanOruM ¢ NPUHLMIIOM, JIEXKAIIUM B OCHOBE C 3XOJIOKAIUH Y JIETYUYUX MBIIIEH,
KOHCTPYHPYIOTCSL. ...

1 Monienu mpuOOPOB-JIOKATOPOB /ISl CIETIBIX U MPUOOPHI I HAPOIHOTO X03HUCTBA

2 paznapsl

3 npyras TeXHHMKa

Bomnpoc 6

Kakue xMBOTHBIE 00J1a/1a0T 3JEKTPUUECKON aKTUBHOCTHIO?

1 pBIOBI

2 MbILIA

3 KpOTHI

Bomnpoc 7

Kakwue ppiObl reHepupyIoT 04€Hb CUIIbHbBIE pa3psibl?

1 yrpu, combl, CKaThl

2 xapacH, OKyHH



3 KpacHOINEpKH, IIYKU

Bomnpoc 8

B kakux oTpacisix 4eloBeK UCIOJIb3YET MPUEMBI, C IOMOIIBIO KOTOPBIX 3JIEKTPUUECKUE PHIObI
JIOBAT 100bIYY U 3aIIMLIAI0TCSA OT Bparos?

1 B )KUBOTHOBO/ICTBE

2 pu pa3paboTKe YCTPOMUCTB, JUIsl IPOMBICIOBOTO JIEKTPOJIOBA WIIM OTIYIMBAHUS PbIO OT
pa3BOAMMBIX B BOJJOEMax MOJUIFOCKOB U PacTEHUN

3 B IPOMBIIIJIEHHOCTH

Bomnpoc 9

Ha3zoBute uMst yueHOro, KOTOpPOro Ha3bIBAKOT OTLIOM OMOHUKH, B UbUX 3aIIUCIX MOXHO HAWTH
IIEPBBIE TIONBITKM TEXHUYECKOT'O BOIUIOIICHUSI IPUPOAHBIX MEXaHU3MOB?

1 Jleonapno ne Bunuu

2 Yapns3 lapBuH

3 Kapn JIunnei

Bompoc 10

[TpumeHeHre OMOHUKH B MEIULIUHE 3TO. ..

1 co3nanne MeTUKaMEHTOB

2 co3/1aHUE UCKYCCTBEHHBIX OPraHOB, CIIOCOOHBIX ()YHKIIMOHUPOBATH B CUMOMO3€ C OPraHU3MOM
YyeJioBeKa

3 CTpOUTENbCTBO MEAUIIMHCKUX YUPEXKACHUN

Bonpoc 11

OcHOBHBIE IIpaBUIIa OMOHUKH 3TO —

| moucK oNTUMaIbHBIX PEIICHUH, IPUHLUI IKOHOMUHU MaTepUaoB, 3KOHOMUU 3JIEKTPOIHEPIUH,
MaKCUMaJIbHON 3KOJIOTMYHOCTH

2 NpUHIUI SKOHOMHH MaTE€pPUaJIOB U SHEPTUn

3 OpUHIUI 5KOHOMUH (DUHAHCOBBIX BJIOKEHHH

Bonpoc 12

BriGepute coopyxenus, rae Oblia HCHOIb30BaHa HayKa OMOHMKA?

1 Diidenena O6amns, Hebockped “AkBa”, [lekMHCKUI HAlIMOHAJIBHBIN ONEPHBII TeaTp

2 bur ben, Tamx Maxan

3 Konuzeit B Pume

Bonpoc 13

Bune! Onosuku:

1 buonorudeckasi, TeOpeTHYECKasl, TEXHUUECKAs

2 buonorudeckasi 1 TeopeTUdecKas

3 TexHHuuecKas U TEOPETUUYECKAS

Bonpoc 14

Yo n300pakeHo Ha CUMBOJIE OMOHUKH:

| ckpelnieHHbIE CKaJIbIIEb U MAsIIbHUK

2 CKpelLICHHbIE CKaNIbIIENb U 3HAaK UHTETpaia

3 CKpelIeHHbIE CKaJIbIIeNh, MAsJIbHUK U 3HAaK UHTErpaia

Bonpoc 15

Kakoe cTtpoeHmne KonupyroT COBPEMEHHbIE MHOTO3TaXXKH, B KOTOPBIX MTPOXKUBAIOT JIFOAU?
1 cTebneit 31aKoB

2 TpaBbl

3 KycTOB

Bomnpoc 16

[To ananorueii ¢ mpupoaoil BEICOKAst CKOPOCTh Kopabieil — 3acimyra

1 nens(UHOB U KUTOB



2 HACEKOMBIX

3 3mei

Bonpoc 17

braromaps 4eMy CKOPOCTb BOJIHBIX CYZOB YBEIMYMIACh HA JIBA/ALATh IPOLIEHTOB?
1 6rmaromapsi MOMyTHOMY BETPY

2 CO3JaHMIO OOIIMBKH, aHATOTUYHON KOYKE MOPCKHX JKHBOTHBIX

3 UCTIOIB30BaHUIO XOPOIIETO TOTIIINBA

3anaHne K TeMe «I10TOKHM YJHepruy M BelecTBay
1. CamocTosATenbHO M03HAKOMUTHCS ¢ MaTepHalaMi KOHCIIEKTA.
2. CpuenaTh r10ccapiii OCHOBHBIX MTOHATUI

3. PEHIMTE 3AJAYHA
CoriacHo NMpaBUiTy SKOJOTHUECKON MUPAMHUIbI — Ha KaKIOM IPEIbIAYIIEM TPO()HIeCKOM YPOBHE
KOJIMYECTBO OMOMACCHI M SHEPTUH, KOTOPBIE 3aMIacaroTCsl OPraHU3MaMH 3a CIMHUILY BPEMEHH,
Oomblie yem Ha nmocneaytomieM ~ B 10 pas.

IIpumep 1.
Omnpenenure, Kakyl0 MacCy pPacTeHMH COXPaHUT OT MOEJaHHs T'yCEeHHLAMH Iapa CHHUL MpU
BbIKapMJIMBaHUU 5 NTeHI0B. Bec onHoro nrenua 3 rpamma.
Pemenue: CoctaBuM LieNb MUTaHUSA:

pacmenusn — 2yCeHuybl — CUHULbL
CornacHo mpaBuly 3KOJOIMUECKOW MUPAMUIbl — Ha KKJIOM IpelblaylieM TpohUuyeckoM ypoBHE
KOJINYECTBO OMOMACCHI M SHEPTUHU, KOTOPHIE 3aI1acal0OTCs OPraHU3MaMH 32 €IMHHUILY BpeMeHH, OOJTbIIIe
yem Ha nocueayomem ~ B 10 pa3. Otcroga:

pacmenus — 2ycenuybl — CUHUYbL
15002 1502 152
OTBeT: napa CUHHIL, BBIKAPMIIMBAsI CBOUX IITEHLIOB, COXpaHseT 1,5 Kr pacTreHui.
IIpumep 2.
[Tonb3ysick MpPaBUIIOM SKOJIOTMYECKON MUpPaMMJIbl ONpEAENnTh, Kakas Ijowmanb (B ra) OuolieHos3a
MOYET MPOKOPMHUTH OJIHY 0COOb MOCJIEAHEr0 3B€HA B LIEMH MUTAHUSA: INIAHKTOH — PbI0a — TIOJIEHb.
Cyxas Ouomacca miuaHkToHa ¢ 1kB.M coctasiser 600 r B rog. Macca Tronenst — 300 kr, U3 KOTOPBIX
60% cocraBnseT Boja.
Pewenue
Omnpenensiem cyxyro Maccy TroseHs: 300 ke — 100%
x ke — 40%
x=120«ke
CocraBuM 1enb TUTAHUS:

NIAHKMOH — pblOa — MIONEeHb

CornacHo MmpaBuILy 3KOJOTUYECKOW MUPaMHU/IbI:

NJIAHKMOH — pblOa — MIONEHb
12000ke 1200ke 120xe

OnpezernsieM II01aas TaHHOTO OMOIIEH03a, €CJIM U3BECTHO, UTO CyXasi Omomacca MjIaHKToHa ¢ | KB.M
cocrasisgeT 600 r.
1 ke.m— 0,6 ke
x ke.m — 12000 ke
x =20000 ke.m =2 ea
OrTBer: mIoIanb OHoIeHo3a 2 ra.



3AJIAYAN

1. Paccuuraiite, nons3ysch npaBuiaoM 10%, 1010 3HEprun, NOCTyNArOIIEH HAa YETBEPTHIN
TpOPUUIECKUN YPOBEHD, IIPH YCIOBUH, YTO €€ 00IIee KOJTMIECTBO Ha IIEPBOM YPOBHE COCTABIISIO
100 equumI.

2. Kakas Macca pacteHHi HEO0OXOaUMa JJIsi CYIIECTBOBAHUS JIUChI Macco 15Kr, W3 KOTOPBIX
65% — Boma?

3. Kakas miomans HeoOXoauMa i CyIIeCTBOBaHMS JenbhuHa maccoi 340Kr, U3 KOTOPHIX
75% — Boza, eciu MPOTyKTUBHOCTH OnotieHo3a 1kB.M Mopst 400r cyxoit Gruomaccsl B Tof?

4. Omnpenenure, CKOJIBLKO BOJKOB MOXKET MPOKOPMUTHCSA HAa MPOTSHKEHUH ToJia Ha rutomtaau 20
ra (mpousBoautenbHOCTh 1 kB.M coctaiisget 300 r), ecu macca 1 Bonka 60 kr. CKoJIbKO 3aiilieB Npu
3TOM OYJIET ChENICHO, €CJIM Macca 3aia 4 Kr.

5. IlpakTHyeckoe 3ajganue Kk teme 7.1.

3apanue 1. Usyuurs TeopeTnueckuii Mmatepuai TeMbl: «OOBEKT U3ydeHHs SKOIoruu. Mcropus
Pa3BUTHUS HKOJIOTUN»

3ananmue 2. [IpeqnararoTcst BONPOCHI Jisi COCTaBICHUSI CAMOCTOSTEIILHOTO TecTa (pa3paboTaTh TECT)
Bompocst

1. Kakue Ononornueckue HayKu BaM U3BECTHBI?

2. Kakux y4eHbIX-OHOJI0TOB BbI 3HaeTE?

3. Kakue Metoas! ucciaeaoBaHusi, IpuMeHsieMbIe B OMOJIOTUH, BBl 3HAETE?

4. Kakue ypoBHH OpraHU3aIlUH KUBBIX OPraHU3MOB BbI 3HaeTE?

5. Yto Takoe nomnynsauus’?

6. Uto Ha3pIBarOT OMochepoit?

7. Kak Bbl HOHMMAaeTe TEPMUH «IKOJIOTHSI»?

3aganue 3. [IMcbMEHHO OTBETUTH HA BOIIPOCHI

1. Yro siBsieTcs MpeIMETOM HUCCIIEeI0BaHUS KOJIOTUN?

2. Kakue Benukue yuyeHble IPEBHOCTU BHECIU BKJIAJl B pa3BUTHE HAYKU?

3. KTo BBeJ TEPMHH «3KOJIOTUSA»?

4. Kakue 3Tansl B pa3BUTHH 3KOJIOTHH BbI 3HAETE?

5. Kakue moapasaensl BeIIETSAIOT B OMOIKOJIOTHHN?

6. Kakue 3a1aum 5K010TUu BbI 3aIIOMHUIN?

7. YTO BBl IOHUMAETE MO PAIIMOHATILHBIM TPUPOOTIOIB30BAHHEM?

3ananue Ne 4. Vcnionb3ys yueOHuK U Teopetnueckuii matepuan temsl ( C.I.MaMoHTOB,
B.b.3axapoB «O01mmas skojorus», §1, 2, KOHCIEKT JIeKIIuH) cocTaBbTe CUHKBEHH MOHATHIA
«IKOJOTUsSD U «Onochepar.

[IpaBuna HanucaHus CUHKBEWHA: |- moHsTHE (CTIOBO); 2- mpuiarateyibHoe (2 cimoBa); 3- riarosl (3
cioBa); 4- mpeioxkenue (U3 4 cnoB); 5- cylmiecTBUTENbHOE (0HO c1oBO). [IpunararensHbie U
TJ1aroJibl JOJIKHBI PACKPBIBATH MTOHATHE, a MPE/IJIOKEHNUE - UMETh CMBICIIOBOU XapakTep.

[Tpumep 1: 1. )Kuznb. 2. MHororpansas, cioxHas. 3. Bo3Hukaer, cymiecTByer, npekpamiaercs. 4.
CymectByeT B hopMe OpraHu3MOB. 5. SBneHue.

IIpakTHyeckoe 3axaHue K Teme 7.2,
3ananue 1. Onpenenurb NpPaBHUJIbHbIN IKOJOTHYECKHH TEPMHH U 3aIIUCATH €r0 B HY’)KHOM
najaexe?
1.9T0 COBOKYITHOCTBH 0COOEH, CXOHBIX IO CTPOEHUIO, UMEIOIINX 0011Iee TPOUCX 0K ICHHE,
CBOOOJTHO CKPEILIMBAIOIIUXCS MEXTy COOON M JTAIOMIMX MJI0JJOBUTOE TOTOMCTBO?



2.Kt0 pazpaboran yuenue o 6uocdepe?
3.I1o Tuny nuTaHus Bce )KUBBIE OPTaHU3Mbl OOBEAUHSIIOTCS B TPYIIIIHL. . .
4. Ilepeunciante OCHOBHBIE IKOJIOTUYECKHE (PaKTOPHI CPEIbI
5. HazoBuTe OCHOBHBIE JOCTHKEHUS OMOJIOTUYECKOTO MTPOrpecca WK TJIaBHbIE HAIIPaBJICHUS
ABOJIIOLIMH.
6. Ko BBexn TepmuH Ouosorusi?
7.K ueMmy BeleT yMEHBIICHUE YUCICHHOCTH NOMYJIALNN, COKPAILCHUIO apealla, CHUKEHUE YK CIIa
CUCTEeMAaTUYECKUX TPy HU3KOTro paHra?
8. K xaxomy skosorndeckomy (pakTopy OTHOCHUTCS CBET?
9. Kak Ha3bIBalOTCSI OpraHU3MBbI C IIMPOKUM JHANa30HOM aJlanTaiuil K cpeae oouranus?
10.Hampagnsitorue pakTopsl MUKPO- ¥ MaKPO3BOIIOIHN?
11.KTo BBEJI TEPMHUH «IKOJIOTUSI»?
12. Cpena obutanus rugpoOMOHTOB?
3ananue 2.0TBeTUTH HA BONIPOCHI

¢ Uro Takoe abnotudeckue GakTopsl CpeIbl?

¢ Uro Takoe opraHu3Mbl MONKUIOTEPMHBIE H TOMOHOTEpMHBIE?

o Kaxkue nporpeccuBHbIe U3MEHEHUS CTPOeHH Tema (apoMopdo3bl) obecreynBaroT
MOCTOSTHHYIO TeMIIEpaTypy Telly Y NTHUI] U MICKOMUTAIOIMNX ?

e Kakyto poib 1715 )KU3HEACATEIIbHOCTA OPTaHU3MOB UTPAIOT YIBTPAPHOIECTOBBIE TydH?

e VKaxuTe, Kakas 4acTb CIIEKTpa BUAUMOro uzinydeHus: ConHua HanOoiee akTUBHO
MOTJIOIIAETCS XJIOPO(PHILUIOM 3€JICHBIX PAaCTEHHMA

e Vkaxute GOopMbI IPUCTIOCOOTECHUS PACTEHUH K YCIOBUSIM OCBEIICHUS

¢ Uro Takoe TeHEBLIHOCIUBBIC PACTEHUS?

e UYto Takoe cBetomtoOuBbIe pacteHus1? [IpuBenure npumepsl.

e Kakyto poiib B KU3HEAESITEIbHOCTH OPraHU3MOB UI'PAET POJOJKUTEIBHOCTh OCBEILIEHUS
(¢oromnepuona)?

e Kakyto posib UTpaeT BoJa B )KU3HEAEATEIbHOCTH opranu3smMoB? B ¢dopmupoBannu BUI0BOTO
cocTaBa OHMOLIEHO30B?

e Kakue npucmnoco6sieHns B YCIOBHUSIX HEIOCTATKa BOJIbI pa3BUBAIOTCS y pacTeHUn? Y
YKUBOTHBIX?

e Kak Ha3bpIBalOT 0JIArONPUATHYIO AJIS1 OPraHM3MOB HHTEHCUBHOCTD JIEHCTBHS (hakTopa
BHEILIHEN cpenbl?

e Uro0 Ha3bIBaIOT NPEEIIOM BIHOCIUBOCTH U YTO €T0 OINpeaesseT?

e Yto Takoe orpaHuunUBaroNIuil hakTop?

e Kak MeHseTcs BBIHOCIUBOCTh OPraHU3MOB K JICHCTBUIO HKOJIOTHUECKUX (PaKTOPOB Ha
pa3HBIX CTaJUAX OHTOTEHE3A

e Kakue ¢pakTopsl cpeibl HA3bIBAIOT OMOTUYECKUMU?
Pacckaxkute 0 BUIOBOM pazHOOOpa3uu obuTaresiei npecHOBOAHOIO BOAOEMA.
OxapakTepu3yiiTe BUJOBOI cOCTaB OMOIIEHO30B JINCTBEHHOTO Jieca.
Yro Takoe 1enb NTUTaHUS U YTO JIEKHUT B €€ OCHOBE?
B dem cymHoCTh mpaBuiia 3KOJIOTHYECKOW MUPaMUIbI?
Yem ompenensercst ycToHUnBOCTh OMOIIEHO30B?
KakoBbl mpUYMHBI CMEHBI OMOIIEHO30B U KaK OHA OCYIIECTBISAETCA?

Bonpochl kK KOHTPOJILHOIT padoTe
1. Xumuyeckas opraHu3zanusi kietku. OpraHuyecKkue U HEOPraHWYeCKHe BEIIeCTBa KIETKH U
JKMBBIX OpPTraHHU3MOB.



2. benkwu, yrieBojbl, JUMUbI, HYKICHHOBBIE KUCIOTHI U UX POJIb B KIETKE.

3. Crpoenue u pynkuuu kiaetku. [I[pokaproTuueckas KieTka.

4. DykapuoTHueckas KJIeTKa.

5. Bupycel kak HekieroyHas ¢opma JKM3HM M HX 3HadeHwe. bopnba ¢ BUPYCHBIMU
3a0oneBanusamu (CIIN/ u np.) Llutonnazma u kinerouHas MemOpana. OpraHou/ibl KJIETKH.

6. Ilmactuueckuit oOmeH (accummisiiusi). buosnormdyeckuii cuHTE3 OCIKOB B KIIETKaXx.
Tpanckpunuys: €€ CyIHOCTb U MEXaHU3M. TpaHCIALMA: CyIIHOCTh U MEXaHU3M.

7. DHepreTuyecKud  OOMEH(IucCUMWIIAIMS), CTpykTypa U GyHkuuun AT®. Dramsl
SHEepreTuyeckoro oOmena. IloAroToBUTENbHBIN 3Tam, poJib JU30COM, HEMOJIHOE pPAaCUICIUICHHE.
[TonmHOE KHCIOPOAHOE OKUCIICHHE, JIOKAIN3ALKS POIIECCOB B MUTOXOHIpUsIX. DOTOCHHTE3; CBETOBAs
U TeruioBast (azbl HoTocHHTE3a. XEMOCHHTES.

8. Ctpoenne u ¢yakuun xpomocoMm. JIHK — HocuTenb HaciaeACTBEHHOW WHGOpMAIIUH.
Permmukanus JIHK. T'en. ['enernueckuii koa. buocunres Oenka.

9. Kietrku u ux pasHooOpa3ue B MHOTOKJIETOUHOM opranusme. JuddepeHunpoBka KIETOK.
Kiterounas teopust cTpoeHHs OpraHu3MoB. JKU3HEHHBIM UK KIETKU. MUTO3.

10. Opranusm — eauHoe 1enoe. MHorooOpasue opranu3MoB. PasMHoxkeHNe — BaxkHeIIee
CBOWCTBO XHUBBIX Opranu3MoB. [1oioBoe u Gecronoe pasmMuoxkenne. Meio3. O6pa3oBaHue MOJIOBBIX
KJIETOK U OTIOIOTBOPEHUE

11. WuauBuayaibHOE pa3BUTUE OpraHu3Ma. OMOPHOHAJbHBIM 3Tall OHTOIEHE3A.
OcHOBHBIE cTa K SMOpHOHaNIBHOrO pa3BuTHA. Opranorenes. [loctamOpuoHanbHOE pa3BUTHE.
12. CxoncTBO  3apojplllieil  MpeACTaBUTENEH pa3HbIX TIPYII IO3BOHOYHBIX KAk

CBUJETEJIBCTBO HX SBOJIIOLMOHHOIO poAcTBa. IIpuunMHBI HapylmieHW B pa3BUTHM OpPraHU3MOB.
WNHpuBuyanbHOE pa3BUTHE YEIIOBEKA.

13. PenponyktuBHoe 3mopoBbe. [lociencTBusi BIMSHHMS — aJKOTOJIL, HHUKOTHHA,
HApPKOTUYECKUX BEIIECTB, 3arPSI3HEHUSI CPE/Ibl HA PA3BUTHE YEIIOBEKA.

14. ['eHeTnka — Hayka O 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH M H3MEHYHUBOCTH
OpTraHru3MOB. F.MGHIICJII) — OCHOBOMOJIOKHHK I'eHeTHKH. | eHeTnuecKkas TCPMHHOJIOTUA U CUMBOJIMKA.

15. ['ubpuaonornyeckuii METoA U3ydeHUs] HaclenoBaHus mpu3HakoB I'. Menaens. 3akoH
€IMHOO0OPa30BaHMs MIEPBOTO TTOKOJIeHUs THOpUIoB. (| 3akoH Menpens).

16. Hemnonnoe aomuHMpoBaHWe. MHOXKECTBEHHbIH amienu3M. 3akoH paciieruieans (11

3aKOH Menzenst). 3aKoH YUCTOTHI ramer. JJurubpunHoe 1 NoJIUruOpuIHOE CKPELBaHKE.

17. Tperuit 3akoH Menzaens. AHamusupytoniee ckpemuBanue. CLEIUIEHHOE HaclieloBaHUE
reHoB. B3aumopeiictsue renos. ['enetrka nosa. HacienoBanue nmpu3HaKoB, CHETUIEHHBIX C ITOJIOM.

18. Myramun u ux Ki1accuukanus. MyTauu 1O XapakTepy MpOsBIECHUS, IO MECTY
BO3HUKHOBEHMSI, IO YPOBHIO BO3HUKHOBEHUA. CBOICTBa MyTallUui.

19. 3aBUCHMMOCTb TpOSIBIEHUS TE€HOB OT YCIOBMM BHeWmHeW cpensl ((eHoTunuyeckas
M3MEHYMBOCTh). CBOMCTBA MOIM(UKALIMOHHON N3MEHUYHUBOCTH.

20. Lentpsl MHOr0OOpa3us M MPOUCXOKIEHHUS KYJIbTYPHBIX pacTeHHUH. 3aKOH TOMOJOIMYECKHX
pAnoB HacneACTBeHHON n3menunBoctu H.M.BaBuiosa.

21. OcHOBHBIE METO/IbI CEIEKIIUU PACTCHUIA: THOPHIU3AIMS M UCKYCCTBEHHBIH 0TOOp (MacCOBBIi,
WHIUBUIYATBHBIN ).

22. CamMOOTIbIJICHHE NTEPEKPECTHOOIBIINTENNEH (MHOPUINHT).

23. SIBnenue rereposuca.

24. Tlonuruionus U OTajeHHast THOpUAN3AINS paCTEHHUH.

25. Meronp pabotsl U. B. Muuypuna.

26. Cenekuys KUBOTHBIX. THIIBI CKPEIIMBAHNS U METO/IbI PAa3BEICHUS B )KUBOTHOBO/ICTBE.

27.T'erepo3uc y JOMAIIHUX KUBOTHBIX. PaboTel M.®. BaHoBa.

28. Cenekuys MHKpPOOPraHM3MOB. bBHOTEXHONOrMS M €€ OCHOBHBIE  HaIPaBJICHUS:
MUKPOOHOJIOTHYECKUN CUHTE3, TeHHAs U KJIETOYHAask HHKEHEPHSL.



29. Uctopus pa3BUTHUS 3BOMIOUMOHHBIX uzael. 3HaueHue pabot K. Jlunnes, JK.b. Jlamapka B
Pa3BUTHU IBOJIOLMOHHBIX UJEH B OMOJIOTHH.

30. IIpeanocelIKM BOSHUKHOBEHHUS 3BOJIIOLIMOHHON Teopun Y.J[apBuHa.

31. CoBpeMeHHBIE NPEICTABICHUS O MEXaHU3MAX U 3aKOHOMEPHOCTSIX 3BOJIFOLIMH.

32. Konuenuus BUa, €ro KPUTEPUU.

33. IlonynAuus — CTpYKTypHas €IMHUIIA BUAA U DBOJIIOLIMH.

34. JIsmoxymue cuiibl 3Boimonru. CHUHTETHYECKas TEOPUS SBOIIOLMU. MUKPO3BOITIOLHSL.

35. CoBpemennsie npeactasiienus o Bunoodpazoannu (C.C. Yersepuxon, . U. [lImansraysen).
Makpossomtonus. [Joka3arenbcTBa dBOIIOLNH.

36. CoxpaHeHre OMOJIOTUYECKOTO MHOr0o00pa3usi Kak OCHOBBI YCTOWYMBOCTU Ouocdepbl H
IIPOIPECCUBHOIO €€ pa3BUTUs. [[puunHbI BEIMUpaHUs BUJOB.

37. OcHOBHbIC HaIlpaBJICHUSI SBOJIIOIMOHHOIO TIporpecca. buojorudeckuit mporpecc u
OMOJIOrMYECKUi perpecc.

38.1Ipennocbulku BO3ZHMKHOBEHHUS KU3HM Ha 3emile: KOCMHUYECKHE, IJIAHETAPHBIC; MEpBUYHAS
aTMocdepa U BONIONHS XUMHUYECKUX DJIEMEHTOB, HEOPTaHMYECKUX M OPraHUYECKUX MOJICKYJ Ha
paHHUX 3Tarax pa3BUTHUS 3€MJIU.

39. CoBpeMeHHBIE MTPEICTABICHUS BOSHUKHOBEHUS KU3HU HA 3emiie. DBOIIOIHUS TPOTOOMOHTOB.

Jloka3arenbcTBa poACTBa YEJIOBEKA C MIEKOIIUTAOIIMMU KUBOTHBIMH.

40. DxoJiorus — HayKa 0 B3aMMOOTHOUIEHUSIX OPraHU3MOB MEX Y co00 1 OKpYXaroliei cpeaou.

41. Dxonoruueckue pakToOpbl, NX 3HAYCHUE B )KU3HU OPTraHU3MOB.

42. DKONOTMYeCKHEe CUCTEMbl. BUIOBas 1 IPOCTPAHCTBEHHAS CTPYKTYpPa IKOCHCTEM.

43. [IuieBble CBA3U, KPYrOBOPOT BELIECTB U MIPEBPAILLICHUE SHEPTUU B IKOCUCTEMAX.

44. MexBHUI0BbIE B3aMMOOTHOLIEHHSI B SKOCUCTEME: KOHKYPEHILIMSI, CUMOMO3, XUIHUYECTBO,
napa3utusM. I [puunHbl ycTOHYMBOCTH U CMEHBI 3KocucTeM. CyKIECCUU.

45. VlckycCTBEHHBIE COOOIIECTBA — arPOIKOCHCTEMBI M YPOOIKOCHCTEMBI.

46.buocdepa — rnobansHas skocuctema. Yuenue B.U. Bepuanckoro o 6uocdepe. Poib KuBbIX
opranu3MoB B Ouocdepe. buomacca.

47. KpyroBopoT BaKHEHIINX OMOTEHHBIX IJIEMEHTOB. (Ha MpUMEpEe Yriiepoaa, azoTa U Jp.) B
6uocpepe. U3menenus B 6uochepe.

48. TIlocnenctBust JeATEIBHOCTH 4YEJNOBEKa B  OKpyxawomied cpeae. BoznelictBue
MIPOU3BOJICTBEHHOM JCSITEIILHOCTH B 00JIaCTU CBOEH OynyIiei npodeccun Ha OKPYKAIOIIYIO CPEy.

49. I'nobGanbHbIe SKOJIOTHYECKHE TPOOIEMbI U TyTH UX PEIICHUS.

50. Dxosyorusi Kak TEOpPETUYECKass OCHOBA PAaIlMOHAJIBHOTO MPUPOJONOIb30BAHUS U OXPaHBI
npupozsl. Hoocdepa. IIpaBuia noseaeHus noieil B OKpyKarolei mpupoJHoi cpee.

51.buonuka. IIpuHIMIIBI U IPUMEPBI UCIIOJIB30BAHUS B XO3AMCTBEHHOW JIESITEIBHOCTH JIHOJAEH
MOp(}HOoGhYHKITMOHATIBHBIX YePT OpraHU3alluu

Kpurepun onenkn (B 0aj1ax)
- OLIEHKA «OTJIHYHO» BBICTABIIAECTCS CTYAEHTY, €CJIU IIPH OTBETE HA TEOPETUUECKHE BOIPOCHI
PACKPBITHI K TOYHO NPUMEHEHBI OCHOBHBIE TEPMUHBI U3 00JIACTH JIEIONPOU3BO/ICTBA; CYITHOCTD
BOITPOCOB PACKpPBITA MOJHOCTBIO € UCIIOJIB30BAHUEM IIPH OTBETE NMPUMEPOB, CTYAEHT MOJIHO U
OTIEepaTUBHO OTBEYAET Ha JIOTIOJIHUTEIbHBIE BOIIPOCH! IPENoJaBaTess, TECT BBINOJIHEH 0e3 OO0k,
MIPaKTUYECKOE 3a/IaHHUE BBIITOIHEHO IPAMOTHO.
-OLIEHKA «XOPOIL0» BBICTABIIAECTCS CTYACHTY, €CJIM YACTUYHO PACKPBITHI OCHOBHBIE ITOHATHUS U CYTh
TEOPETHYECKUX BOIPOCOB; MATEPHAIT U3JI0KEH CUCTEMHO C UCIIOIb30BAHUEM IIPU OTBETE IPUMEPOB,
C IIPENoaBareeM MOAEPKUBACTCA JUAJIOT 10 COAEPKAHUIO BOIIPOCA; CTYACHT OTBEYAET Ha
0O0JIBIIYIO YacTh JOMOJIHUTEIBHBIX BOIIPOCOB, B Tecte nomymiena 1-2 ommulku, nuMerorcs
HETOYHOCTH IIPH BBINOJHEHUHU ITPAKTUYECKOIO 3aJaHUS.
- OLIEHKA «yJO0BJIETBOPHUTEJIbHO» BBICTABIIAETCS CTYJEHTY, €CJIU PACKPBITA TOJIBKO MEHBIIAS YaCTh



OCHOBHBIX MOHSITHIA, TEOPETHUECKHE BOTPOCH U3TI0KEHBI KPATKO C OMIMOKAMHU U B HEMIOJITHOM
o0BbeMe; HeJIOCTATOYHO TOYHO YIOTPEO s OCHOBHBIE TEPMUHBI U IOHATHUS; HEAOCTATOYHO MTOJIHO
OTBEYaJI 10 COJIEP>KAHUIO BOIIPOCOB; HE UCIIOIb30BAJl IPUMEPSHI, JUAJIOT C IIPEIIOAABATEIIEM HE
MOJIYYMJICS, TaK KaK CTYJCHT HEe OTBeYaeT Ha OOJBIIYIO YacTh JTOMOJIHUTEIbHBIX BOIIPOCOB; B TECTaX
U B IIPAKTHUYECKOM 3a/IaHUU JIOMYIIECHBI OIIHOKH.

- OLICHKA «HEYJO0BJIETBOPUTENbHO0Y» CTABUTCS B CIIy4yae, €CIIM HE PACKPBITO HU OJTHO U3 OCHOBHBIX
MIOHSITHIA;, CTYJICHT HE 3HACT OCHOBHBIX OMpECIICHUS KATErOPHi U OHSITUH YIeOHOTO MPEIMETa,;
JIOTIYIIIEHBI CYIIECTBEHHbIE HETOUHOCTH U OIIUOKY MPU U3JI0KEHUU MaTepraa, BHITIOJTHEHUH TecTa
U TIPAKTHYECKOTO 3aJaHHS; OTCYTCTBUE PEAKIINH Ha JOMOJIHUTEIBHBIE BOIPOCHI 11O OUIIETY.

CaMocTosiTeIbHAsI H BHEAYIMTOPHasi padoTa
1. I3y4nTh 1 3aKOHCIIEKTUPOBATH MaTepuai Ha TeMy: «VICcTopus pa3BUTHSI HAyYHBIX
NpPEeCTaBICHUN O JOKYMEHTAIIHOHHOM O0ECIICYCHUNY;
2. IToznakomuthes co cranaaprom 'OCT P 7.0.97-2016. «Cuctema cranmapToB 1o HHGOPMAIIHH,
OMOIMOTEYHOMY U M3/1aTeNIbCKOMY Jieiny. OpraHu3almoHHO-PACTIOPAANTEIbHAS JOKYMEHTAIHS.
TpeGoBanus K 0pOPMIICHUIO TOKYMEHTOB.
3. 3aKOHCIIEKTUPOBATH TpaBUIa OPOPMIIECHUS TIOCTOSHHBIX PEKBU3UTOB.
4. IToAroTOBUTH KPOCCBOP/ IO MPOHICHHON TeMe

Kpurepun oueHku Kpoccpopaa:

OreHKa «OTJIMYHO» BBICTABIISETCS, €CJIM TEPMUHBI U ONIPEACNICHUS HAMCAaHbl TPaMOTHO, 0e3
OMMOOK TI0 PEKOMEHTyeMO TeME MPEIoIaBaTeIeM; OIPeAeICHHE TEPMIUHOB HE BBI3BIBACT Yy
oOyuJarorerocs 3aTpyJIHeHHi; KpoccBOp 0(hopMIIeH aKKypaTHO U TOYHO B COOTBETCTBHH C
npaBuiIaMu 0(hoOpMIICHHUS; KPOCCBOPA OPOPMIICH MILTIOCTPALIUSIMHE; CETKa KPOCCBOPJIa KPAaCOYHO
odopmiieHa; mpu 0(hOpMIICHHH KPOCCBOPAA UCIIOJIB30BAHO CIIEIUAIBLHOE MIPOrPaMMHOE
o0ecrnieuyeHue.

OneHKa «XOPOIIO» BBICTABISETCS, €CIH COepKaHNe MaTepralia B KpOCCBOpIe
COOTBETCTBYET 33JJaHHOM T€Me, HO €CTh HEJJOUEThl U HE3HAUUTEIbHbIE OINOKH (1-3 ommOku);
SYEUKH TaOJIUIIBI 3aTI0JHEHBI MAaTEPHAIIOM, MOAXOSAIINM IO CMBICITY, HO HE 110 PONUJICHHOM Teme; B
odopMIIEHUH TaOIHITBI UMEIOTCSI HE3HAUNUTEIbHBIC HEIOYEThl U HEOOJIbIasi HEOPEKHOCTb.

OneHka «yA0BJIeTBOPUTEIbHO)» BbICTABIISIETCS, €CIIM CTYACHT PabOTy HE BBIIOIHUI B
noytHoM 00beMe (MeHee 20 cIoB); cosiepKaHue STYEeK TaOIMIIBI HE COOTBETCTBYET 3a/IaHHOU TEME;
UMEIOTCS Cepbe3HbIe MHOXKECTBEHHBIE OLIMOKH; KPOCCBOPA 0pOopMIIeH HeOpexXHO, 6e3 coOIoaeHNs
YCTAHOBJICHHBIX TPEOOBaHMIA.

Kpurtepnu onieHKH KOHCIIEKTa OCHOBaHbI HA YCTHOM OIPOCE 00YYaroLIerocs:
OneHka «OTJIMYHO CTABUTCS, €CIM OOYUAIOMIMKCS: TOJHO HM3JIaraeT W3ydeHHBIH marepuan, Haért
NpaBUIbHOE ONPEETICHUE SI3bIKOBBIX MOHATHIH;
OreHKa «XOPOII0» BBHICTABIISIETCS, €CITH 00yJaloOUIHiics TaéT MPaBHIBHBIN OTBET, HO JOMycKaeT 1-2
OLIMOKH, KOTOpBIE caM JXK€ HCHpaBiseT, U 1-2 Heno4éra B IOCIEA0BATEIbHOCTH H3J1araeéMoro
Marepuaa.
OreHKa «y/10BJ1€TBOPUTEIbHO» BBICTABIISIETCS, €CIM 00yUaroUNCs U3J1araeT MaTepuai HeroJIHO U
JIOITyCKAaeT HETOYHOCTH B OTIPEICIICHUN TIOHATHIA WM (OPMYIIMPOBKE TIPABUIT;, HE YMEET JOCTaTOYHO
rI1yOOKO U JI0Ka3aTeNIbHO 00OCHOBATh CBOM CYXKACHHUS U PUBECTU CBOU MPUMEPHI;
O1eHKa «HEYT0BJIETBOPUTEIBHO)» CTABUTCS, €CITU 00YyJaloNIHiics 0OHAPYKUBAET HE3HAHUE
00JIbIIECH YacTH COOTBETCTBYIOLIETO pa3jiesa H3y4aeMoro MaTepHana, JomycKkaeT OUIMOKH B
(bopMyITUPOBKE OMpeNEIeHHUHN U TPaBUIL.

Kpurtepun oneHku coo01eHnsi 0CHOBAHbI HA YCTHOM OIpoce 00y4arumerocs

O1eHKa «OTJIMYHO BBICTABHUTCS €CITH MaTEpUaI OCBOEH B ITOJTHOM 00beMe, 00yJarOIIUCs JIeTKO
OpPHEHTHpPYETCS B MaTepHale, MOoJHO U apryMEHTUPOBAHO OTBEYAET Ha JOMOJHUTEIbHbBIE BOIPOCHI,
a TaKKe UCIOJIb3yeT HATJISIIHBIN MaTepua (TPe3eHTAIINs).



O11eHKa «XOPOLLI0Y BBHICTABIISCTCS €CJIM 00YJaIOIIUIICS MOTHO U3JIaraeT U3y4eHHBIH MaTepua,

HO MOXKCT HCIIBITBIBATH HEKOTOPBIC 3aTPYAHCHHSA B OTBETaxX Ha JAOIOJHHUTCIBHBIC BOIIPOCHI H
JO0IMYCKACT HCKOTOPHBIC MOrpCUIHOCTU B PCUU.

OH€HKa «YAOBJICTBOPHUTEJIBbHO» BEICTABIIACTCA €CIIN o6yqa10u1nﬁc;{ HUCHBITBIBACT TPYAHOCTHU

B 1I0J100pe MaTepuaia, ero CTpykTypiupoBanuu. He MOKeT OTBETUTh HA JOMOIHUTEIbHBIE BOIPOCHI
10 TeMe cooOLIeHHs. Marepuain n3naraeT He MOoC/Ie0BaTeNIbHO, HE YCTaHABJIMBAET JIOTHUYECKUE
CBSI3U.

OHeHKa «HEYAOBJCTBOPUTECJIBbHO)» BEICTABIACTCA €CIIN COO6H.I€HI/I€ CTYACHTOM HC

OATOTOBJICHO UJIHU COO6HICHI/IC HC COOTBCTCTBYCT TCMC.
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Bomnpocekl, BbiHOcuMBbIe HA qu(depeHIIMPOBAHHBIH 3a4eT:
Kietka — cTpykTypHas v (G yHKITMOHATbHAS €IUHHUIIA OPTAHU3MOB BCEX I[APCTB KUBOU MIPUPOIBI.
[TaneoHnToNmornvyeckne, CpaBHUTEIbHO-AHATOMUYECKHE, HSMOPUOJIOTUYECKUE J0Ka3aTelbCTBa
ABOJIIOIIMU OPTaHUYECKOrO0 MUpA.
CrpoeHnue U KU3HEAEATEIbHOCTh PACTUTEIbHON KIETKH.
Apomopdo3 — TIaBHOE HampaBlieHHE SBONIONUU. OCHOBHBIE apoMOp(O3bl B 3BOJIOIUU
MHOT'OKJIETOYHBIX KUBOTHBIX.
CrtpoeHnue u )KU3HEAEATEIbHOCTh KJIETKU KUBOTHOTO.
Bun — HajopraHu3MeHHas CUCTEMa, €r0 KPUTEPUH.
OCHOBHBIE TIOJIOKEHUS KJIETOUHON TEOpUH, €€ 3HaUCHHE.
[TonoBoe pazmuoxenue. CTpoeHne U GYHKIIUU MY>KCKHUX U JKEHCKUX rameT. Pa3BuTHe MOIOBBIX
KJIETOK.
XUMHUYECKUH COCTaB KJIETKU. POJIb OpraHnyecKkux BeIeCTB B €€ CTPOCHUU U JKU3HEACSITEIbHOCTH.
MonudukaonHas W3MEHYHUBOCTh, €€ 3HAUYCHHWE B JKU3HH OpraHu3Ma. 3aKOHOMEPHOCTH
MouduKanoHHON n3MeHunBocT. HopMma peakuuu.
Bupycel, ux cTtpoeHue u QyHKIIMOHHPOBaHUE. BHpyCchl — BO30YIUTENN OMMACHBIX 3a00JICBaHUM.
OcHoBHbIe apoMOp( 036l B SBOIIOIUH PACTUTEILHOTO MUPA.
OOMeEH BeIecTB W MPEeBpAIleHUE SHEPTUH B KieTke. DEepMEHTHI, KX POJIb B PEAKIUSIX OOMEHA
BEILIECTB.
WnuoanganTamus — HampaBiieHHUE SBOIIONUHA OPTAHUYECKOTO MUpPA. 3HAYCHUE UAN0AaNTalluid Y
NTUL ¥ TOKPBITOCEMEHHBIX PACTEHUM.
OHepreTudyeckuii 0OMeH B KJIETKaX pacTeHUH U JKUBOTHBIX, €r0 3HauUeHue. Pojb MUTOXOHIpH B
HEM.
JIBIKyIIIME CUITBI BOJIOIMH, UX POJIb B 00pa30BaHUM HOBBIX BUIOB.
[Tnactuyeckuit oOMeH. buocunres Genka. Ponb simpa, pubocom u SHAOMIA3MATHUYECKONH CETH B
ATOM Mporecce. MaTpuuHbIN XapakTep peakiuii OnoCHHTE3A.
HacnencrBeHHass M3MEHYMBOCTh, €€ BUAbI. Buiabl Myrauuii, uX npuuuHsl. Poinp Myranuii B
ABOJIIOI[MU OPTAHUYECKOTO0 MUPA U CEIEKIINU.
OcoOeHHOCTH TIIacTHYEeCKOro oOMeHa y pacteHuil. @otocunres. CTpoeHHE XJIOPOMIACTOB U HX
pOJb B 3TOM IpoLECCe.
OBosonusl  yenoBeka. Jloka3zaTenbCTBa MPOUCXOXKIACHUS YEJIOBEKAa OT MIIEKOMUTAIOIINX
JKUBOTHBIX.
JleneHne KIIETOK — OCHOBA Pa3sMHOXEHHS U pocTa OpraHu3moB. Poisib sapa U XpomMocoM B
JIETIEHUH KJIETOK. MUTO3 M €ro 3Ha4YeHHE.
JBr>KyI1IME CUITBI SBOTIOLNNU YesoBeka. OCHOBHBIE CTaJANH 3BOJIOLMH YeloBeKa. buonornueckue
1 COIMATbHBIC (DAKTOPHI IBOJIIOIHH.
Meiio3, ero 3HaueHue, OTIMYME OT MHUTO3a. Habop XpoMocoM B raMerax M COMATHUECKUX
KJIETKaX.
[Monynsmus — cTpykTypHasi equHUIa Buaa. YncneHHoCTh momynsuuid. [IpuanHbl KoneGaHus
YUCJICHHOCTH TOMYJsIui. B3anMooTHOmIEHNs 0c00€i B MOMYNSIUSAX U MEXAY Pa3IMUYHBIMU
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HOMYJISIMSIMA OAHOTO U Pa3HbIX BUJIOB.
ITosoBoe pasmMHOeHUE OpraHu3moB. OIUIOAOTBOPEHHE, €ro 3HAYeHUe. 3Urora — Hadajuo
WHJUBUYaJIbHOTO Pa3BUTHS OPraHU3MOB.

HacnenctBeHHOCTh, €€ MaTepualibHble OCHOBBL. ['MOpHIOIOrMUYECKHIl MeTOox H3ydeHUs
HACJIEICTBEHHOCTH. MOHO- M TUTUOPUIHOE CKpEIMBaHHE.

WunuBuyalbHOE Pa3BUTHE OPraHU3MOB. DOMOPHOHAIBHOE PAa3BUTHE JKUBOTHBIX (HA MpUMeEpe
JIAHIICTHUKA).

[TpaBuno enuHooOpasust ruOpUIOB IepBOro mnokosieHus. HacnenoBaHue AOMHHAHTHBIX U
PELIeCCUBHBIX MTPU3HAKOB. | €HOTUN U (DeHOTHII.

[Tocne3aponpiieBoe pa3Butue: mnpsmMoe U HempsMmoe. IlpuumHbl ocna®ieHHs KOHKYPEHLUHU
MEXy POJAUTEISIMHU U IOTOMCTBOM IPU HENPSIMOM Pa3BUTHH.

3aKOH PACIIECIVICHUs IPU3HAKOB BO BTOPOM IOKOJIEHMH. [IpUUMHBI OTCYTCTBUS pacCIlIEIICHUS
IIPU3HAKOB B IIOKOJIEHUSIX Y PELIECCUBHBIX TOMO3UIOT. | 'OMO3UroTa U re€TEpO3UroTa.

I'eHBI M XPOMOCOMBI Kak MaTepUalbHbIE OCHOBBI HACIECACTBEHHOCTH. MX cTpoeHne u
(yHKIIMOHUPOBAHHUE.

broreoneHo3 kak 3KoJOrMYecKass CUCTEMAa, €ro 3BEHbs, CBA3M MEXIy HUMH. PacreHmsa —
HA4yaJbHOE 3BEHO LIeNeil MUTaHus B OMOreoLeHo3e.

3aKOH HE3aBHCHMOI'O HacJIeJOBaHMs MpPU3HAKOB. IIpuuYmMHBI pacluelieHusT NPU3HAKOB Yy
rETEPO3UTOT.

buoreoneno3 1yopassl, ero Ouornuyeckue 1 abuorndeckue Gaxkropsl. Llenu nutanus B gyopase.
3aKOH CILIEIJIEHHOT0 HAaCJIEZIOBAHUS, €70 MaTepUaIbHble OCHOBBI, IPYIIbI CLEMJICHUS. 3HAUEHUE
KpPOCCHHIOBEpa.

buoreonieno3 xBoitHoro sieca. buornyeckne n abuornveckue (pakTopbl, EMU MUTAHUS B HEM.
3Ha4yeHue SIPYCHOCTU B paclpe/ieleHMH OpraHu3MOB B OMOI€O0LEHO3E.

[TooBele Xxpomocombl U ayTocombl. CLemieHHOe ¢ I0JIoM HacienoBaHue. [IpuunHbI
HacJieIoBaHus reMopuianu 1o MarepuHckoil nauHuu. Ilpuumnbl Gosee yactoro 3a0osieBaHMS
reMounueil My X4uH.

Bbuoreorieno3 Boioema, ero 6norudeckue u abnoruueckue pakropsl. Llenu nutanus. OpraHu3msl
— MPOJIYLIEHThI, KOHCYMEHTHI, pEAYLEHTHI B ’TOM OHOTr€OLIEHO3€.

B3aumoaeicTBiue 1 MHOKECTBEHHOE JIEHCTBUE T'€HOB KaK OCHOBA LIEJIOCTHOCTU IT'€HOTHIIA.
CooTHOIIEHHE OPraHu3MOB — MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB B OHOI€OLEHO3€
(9kocucTeme). DKoJOTMYecKas MUpaMuAa, HEOOXOJMMOCTh €€ ydeTa B IPaKTHYECKOH
JeSITEIbHOCTH.

I'enetnka denoBeka. MeToapl M3ydeHHMS HACIIEICTBEHHOCTH YEJIOBEKA, HACIEACTBEHHBIE
3a00sieBaHUs, UX TPOPUIIAKTHKA.

Camoperynsnuss B OuoreoneHose. MHorooOpasue BHJOB, HUX IPHCIIOCOOIEHHOCTh K
COBMECTHOMY OOUTaHUIO, KOJIeOaHUE YNCICHHOCTH MOMYJISIUI.

Ponp reHotuna u cpeapl B (opMupoBaHMM (heHOTHINA, B MOBBIIIEHUH MPOAYKTUBHOCTH
CENbCKOXO35MCTBEHHBIX PACTEHUN U JKUBOTHBIX.

N3menenus B O6uoreoneHos3ax. [IpuunHbel cMeHbl OuoreoneHo3oB. OxpaHa OMOreoneHO30B —
[JIaBHBIN MMYTh COXPaHEHUs BUJIOB.

PazHooOpasue coOpToB pacTeHUl M MOPOJ KMBOTHBIX — pPE3YJNbTaT CEJEKIIMOHHONH paboThI
yueHbIX. 3akoH H. M. BaBuiioBa 0 TOMOJIOTMYECKHUX PSAaX B HACIEICTBEHHOW U3MEHYMBOCTH, €TI0
y4eHHE O LIEHTPaX MPOUCXOXKICHUS U MHOT000pa3us KyJIbTYPHBIX PACTCHHIA.

ArporieHo3 (arpo’KocucTeMa), ero OmIMYhe OT OumoreorneHo3a. KpyroBopor BemiecTB B
arpoleHO3€ U IIyTH MOBBIIIEHUS €r0 IPOJYKTUBHOCTH.

OCHOBHBIE METO/IbI CEJNIEKIIMN PACTEHUH U )KUBOTHBIX: THOPUAN3ALIMSI U UCKYCCTBEHHBIN 0TOOP.
KpyroBoport BemiecTB B OMOTreo1eH03€e, poJib OpraHu3MOB — MIPOU3BOANUTENEH, MOTpeduTeNel n
pazpyuureneil B HeM. OCHOBHOW HCTOYHUK 3HEPruu, 00ecreunBaroIni KpyroBOpOT BEIIECTB B
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OuoreoreHo3e.

['eTepo3uc, NONUIIONAKS, MyTareHes3, UX UCIOJIb30BaHue B ceneKuuu. [IpuarHbl ncnonbp30BaHus
THOPHUIIHBIX CEMSTH KYKYpPY3bl, OpOMIEPHBIX LBILIAT B CEIBCKOM XO3SHCTBE.

M3MeHeHne OMOreOleHO30B O] BIMSHUEM JESITEIbHOCTH YEJIOBEKa, €ro MoCcieACTBUs. Mepbl
OXpaHbl OMOTEOIIEHO30B (Ha PUMEPE BOJ0EeMa, JIN0O JIecoB, THO0 60II0TA).

EcrecTBeHHBI M MCKYCCTBEHHBIH OTOOp, MX CXOJICTBO M OTJIMYHUSA, POJIb B BO3HUKHOBEHHUHU
MHOI000pa3usi OpraHu4ecKoro Mupa.

buocdepa, ee rpanunpsl. IlpuunHel 0€JHOCTH XKUM3HUM B MOPCKHUX IITyOMHax, B jurtocdepe, B
BEPXHUX CIJIOSIX aTMOC(EPHI.

CpaBHMTB CTpOEHHE SHIEKIETKU U CIIepMaTO30M/1a, YCTAHOBUTh CBA3b MEXIY X CTPOCHHEM M
GYHKIUSAMHU.

Coprt pacTeHMii ¥ MOpoJia )KUBOTHBIX KaK MCKYCCTBEHHBIE MOMYJIALUHU, UX CXOJACTBO U Pa3IMUMs
C €CTECTBEHHBIMH MONYISIUAMU. [IpHuuMHBI MHOTOOOpa3usi COPTOB, MOPOJ U E€CTECTBEHHBIX
MIOMYJISIIUAMN.

buomacca, uinm kuBoe BemIecTBO OHOc(epbl. 3aKOHOMEPHOCTH PACHPOCTPAHEHUSI OMOMAcChl B
6uocdepe, TEHAECHIUH €€ U3MEHEHUS 110/ BIUSHHUEM JIeATEIbHOCTH YeJIOBEKa.

MHuoroo0pasue BHAOB B MPHUPOAE, €ro IPUYMHBL. BiusHue AeATEIbHOCTH YelOoBEKa Ha
MHOrooOpasue BU70B. buonoruueckuii nmporpecc u perpecc.

KuBoe BeliecTBo, €ro posib B KpyroBOpPOTE BEIIECTB U IPEBpAILlEHUU IHEPrUHM B Ouocdepe.
CouHIle — UCTOYHHUK SHEPTUU 711 KPyrOBOPOTa BELIECTB.

[Tprcnoco0IeHHOCTh OPraHU3MOB K Cpefie oOuTaHus, ee MpUIrHbL. OTHOCUTEIBHBIN XapaKTep
npucnoco0aeHHOCTH opranu3mMoB. IIprucnocoOneHHOCTh pacTeHUi K MCIOJIb30BAaHUIO CBETA B
OuoreoueHo3e.

N3meHenus B O6uocdepe moja BIMSIHHUEM JEATENBHOCTH yenoBeka. CoXpaHeHUE paBHOBECHUS B
Oonocdepe KaKk OCHOBA €€ LEITOCTHOCTH.

DKoJoruyeckoe 1 reorpagpuueckoe Bu000pa3oBaHue, UX CXOACTBO U pa3iMyue.

Yuenne B. U. Bepranckoro o 6uochepe. Benymias poiib )XHBOT0 BeecTBa B MpeoOpa3oBaHUU
6uocdepsl. BiusHue nesTenbHOCTH YeoBeKa Ha Guocdepy, COXxpaHeHHE PaBHOBECHS B HEM.
CocTaBUTH 1IETIM TUTAHUSI, OTIPEICTUTh HANPaBJICHUE TBM)KEHUS BEIIECTBA U DHEPTUH B HUX.
PaccMmoTpuTe MUKponpenapaTsl KpOBU JISTYIIKH M YETOBEKa, BBISIBUTE OCOOEHHOCTH UX CTPOEHUS
¥ 00BSCHUTE IPUUYNHY PA3IHIUil B CTPOCHUN SPUTPOLIUTOB 3€MHOBOIHBIX M MIICKOTTHTAIOIIHX.
Pemnte 3amady Ha omnpeneneHue MociaeloBaTeIbHOCTH aMMHOKHCIOT B MOJIEKyJe Oeika Io
¢parmenty u PHK ¢ ucnonpzoBanuem Ta0auibl TEHETHYECKOTO KOJa.

Onwucare (peHOTHUIT CBOETO OpraHu3Ma U BbICKa3aThb MPEAINOJIOKEHHE O €ro FeHOTHUIEe MO psay
MPU3HAKOB, HATIPUMED IO LIBETY BOJIOC U TJ1a3, POCTY.

3anaua 1o teme «Hepretuueckuii ooMeH. O6pazosanue ATdDy». PaccmoTpeTs B akBapuyme phIo,
HalTH pa3Hble BUABl U OOBSCHUTH, MOYEMY OCOOM pa3HBIX BHIAOB HE CKPEIIMBAIOTCS MEXKIY
co6oil.

C momo1pio ombITa J0Ka3aTh, YTO (EPMEHT B KIETKax KIyOHS KapTodens, pacIiensionui
NEPEKUCh BOI0OPO/Ia, MMeeT OenKoBYIo pupoay. KakoBa xumuueckas mpupoja Bcex (pepMeHTOB?
PaccmoTpeTs o1 MUKPOCKOTIOM MUKpOTIperapaT MUTO3a B KJIETKaX KOPEIIKa JIyKa, HalTH KIETKY
B COCTOSIHMM aHa(a3zbl, 3apucoBaTh €€ U Ha3BaTh MPU3HAKK aHa]as3bl.

PaccmoTpeTs o1 MUKPOCKOTIOM MUKpOTIperapaT MUTO3a B KJIETKaX KOPEIIKa JIyKa, HalTH KIETKY
B COCTOSIHUM MeTada3bl, 3apUcOBaTh €€ U Ha3BaTh MPU3HAKU MeTadasbl.

PaccmoTpeTh o1 MUKPOCKOTIOM MUKpOTIperapaT MUTO3a B KJIETKaX KOpPEIIKa JIyKa, HalTH KIETKY
B COCTOSIHUU MHTep(a3bl, 3aprUcOBaTh €€ U Ha3BaTh MpHU3HAKU MHTep(da3bl. Pemmth 3amauy Ha
HacJIeJOBaHHUE TPy KPOBU.

3agaua no teme: «Ctpoenue, cBoiictBa, pynkiun HK. Cunres Genka». C momolipio omsita
BBISICHUTH HAJIMYUE B KITyOHsIX KapTodens GepMeHTOB.
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PaccmoTpeTs roTOBBII MUKpOIIpEnapar pacCTUTEIbHON KiIeTKU. Ha3BaTh e OCHOBHBIE YaCTH U UX
GyHKIIHH.

CocTaBuTh BapHallUOHHBIN P N3MEHYMBOCTHU MIPU3HAKA CEMSH THIKBBI WIN JUCTHEB JIABPOBOTO
JIEpEBa OIHOTO BO3pAcTa. BEISIBUTH 3aKOHOMEPHOCTU U3MEHYMBOCTHU IIPU3HAKA.

CpaBHHTBH Ba KOMHATHBIX PAaCTCHHs OJHOTO BUJA U BBIBUTH Y HUX pa3Ivyus MO (HEHOTHUILY.
OOBACHUTH IPUUYMHBI 3TUX PA3TUYUH.

PaccmoTpers oOuTaresneil akBapuyMa M COCTABUTh CXEMY KpPYroBOpPOTa KHCIOPOAa B HEM.
OOBsACHUTD, TOYEMY HEOOXOJUMO NMEPHOANUYECKH HAKaYMBaTh B aKBAPUYM BO3IYX.

PaccmoTpers oOuTareneld akBapmymMa M COCTAaBUTh CXEMY KPYroBOpOTa yriepoja B HEM.
OOBsACHUTD, TOYEMY HEOOXOJUMO CUCTEMATUYECKH [TOJIKAPMIIUBATh PbIO.

3anaun o reme «llenu nuraHus. JKOIOrMUECKHUE TUPAMUIIBD».

PemnTs 3a1a4y Ha HE3aBUCUMOE HACIIEJOBAHUE NIPU TUTUOPUIHOM CKpPEILUBAHUM.

PaccmoTpeTs BHELIHEE CTPOCHHE KakKTyca M HAMTHU 4YepThl MPHCIIOCOOJCHHOCTH K JKU3HU B
3aCyNUIMBBIX yclIOBUAX. OOBSICHUTH BO3HHMKHOBEHHE 3TUX MPHUCIOCOOJEHHH B Impolecce
IBOJIIOLUN.

PemnTs 3a1a4y Ha Hacle0BaHUE reMOGUINH.

3amaua o reme «Ctpoenue u corcta JJHK».

3aaya Ha aHAIM3UPYIOIIEE CKPEIMBAHKE.



