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Pabovas mporpamma cocraBiena Ha ocHose ®I'OC BO 1o HANpaBICHUIO TOATOTOBKH

19.03.02 IIposyKThl MUTAHMSA M3 PACTHTEIBHOTO CHIPHS, YTBEPIKIECHHOTO Hpukazom MOuH PO
or 12.03.2015 r. Ne 211.

Pabowas mporpamma paccmoTpeHa u ozo0pena Ha 3acenanuu xadenapsr CTaHIapTH3AIMHY,
cepTU(MHKALHMU K TEXHOIOTHH TIPOJIyKTOB THTAHHUSI

«01» centsabpst 2017 r. (mpoTtokomn Ne 1).

3as. kapeapoii ( Y /H.W. Bapsinuxukosa /
|

Pabouyas mporpamMma omoOpeHa MeTOIMUYECKO KOMUCCHEH MHCTUTYTa EcTecTBO3HAHMS U
cranjapTusanuu «25» centsops 2017 r. (nporokosn Nel).
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Jluer Perucrpauvu H3MEHEeHHUH U JONOTHeHHH

Jlara, No
s Pa3nen Kpatkoe coneprxanue MIPOTOKOJIA [Toanuce 3aB.
PIIQ U3MEHEHUS/ IOTIOTHEHUS 3acelaHus kadepoii
Kadeapsl
BHeceHbl H3MEHEHHs B CO/IEpIKaHHE
Aiep 23.10.2018,
1 4,8 JIUCLUIUTHHBI, OOHOBIIEH CITHCOK
npoTokos Ne2
JIUTEPATyPBI
Buecenbl u3MeHeHHs B coepKaHHE
HCIHMILIMHBI, OOHOBJIEH CITHCOK
. . 01.09.2019,
2 4,8,9 JIUTEpaTyphbl, 0OHOBJICHO
npotokost Nel
MaTepHallbHO-TeXHHYECKOe
obecrneyeHne AUCIHIIINHBI
AxTyanu3anus yueGHo-
3 8 METOHYECKOT0 U 01.09.2020 r.

HH(OPMALHOHHOTO 0becTeYeH s
JMCLIMIIIHHBI

npoTtokost Nel




1 Ilean ocBoOeHMSI AUCHHUILINHDBI

[lenbro OCBOCHHS TUCHUILUIMHBI «buonorus» sBisercs (GopMHpOBaHHE y  CTYJICHTOB
0o0mux MpeAcTaBiICHUN, 00 0COOCHHOCTSIX OMOJOTHYECKOW (OPMBI OpPraHM3aIllMd MAaTEPUH, O
B3aMMOJICHCTBUH OPTaHU3Ma U CPEJIbl; O B3AUMOCBSI3H MEXKIY CTPOCHUEM U (DYHKIIUSIMU CHCTEM
Ha pa3HbIX YPOBHSIX OpPraHU3aIlUH KUBOW MaTepuu; (OPMHPOBAHUE Yy OYAYIIUX CHEIIHATHCTOB
HAYYHOTO MHUPOBO33PEHHS O MHOTOOOpa3uu OPraHMYeCcKOro MHUpa.

2 MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOW NPOrpaMMbl MOATOTOBKH
O0akaJsiaBpa

Hucuuniuua b1.B./IB.03.02 «buonorus» BXOAUT B BapUATUBHYIO YAaCTh JUCIMIUIMH I10
BBIOOpY 00pa30BaTENbHON MIPOTPAMMBI.

Jns w3ydeHusl NTaHHOW JMCIUIUIMHBI CTYJIEHTBHI JIOJDKHBI OCHOBBIBATHCS HA 3HAHUSAX H
YMEHUSX, TIOJIYUCHHBIX U3 Kypca IIKOJIbHOU MPOTrpaMMBlI.

3HaHUS M YMEHHUS CTYJEHTOB, IMOJYYCHHbIC MPHU HM3YyYEHUH AUCUUIUIMHBI «buomorus»
OynyT HEOOXOAMMBI UM TMpU JaJbHEHIIEM HW3YYCHUU TaKUX JTUCHUIUINH, Kak «Du3nko-
XHMHUYECKHE OCHOBBI MW  OOINME MPUHIUIBI  IepepabOTKH  PaCTUTEIBHOTO  CHIPHS»,
«ToBapoBenenre M dKCIEpTH3a MPOJOBOJIBCTBEHHBIX TOBapoB», «llumieBas MUKPOOHOIOTHS»,
«OCHOBBI OMOTEXHOIOTHH Y.

3 Komnerenunu oO0yuyawuierocsi, ¢opmupyembie B pe3yjbTaTe OCBOEHHA
AUCHUILIMHBI M IJIAHUPYeMbIe pe3yJibTaThl 00yUeHust

B pesynbraTte ocBoeHHMs IucUUIUIMHBL «buonorus» oOydaromuiics A0MKEH 001a1aTh
CJIEYIOIIAMU KOMIIETCHIIUSAMMU:

CTpyKTYypHBIit
JJIEMEHT [TmanupyemMsle pe3yapTaTel 00yIeHUS
KOMIETEHINH

IIK-5 cnoco0HOCTHIO HMCIOJIB30BATh B l'[paKTl/l‘{eCROﬁ ACATECJIBbHOCTH CHEHHAJTUIUPOBAHHLIC 3HAHUA
(l)yHIlaMeHTa.]'[le)lX pa3aeioB q)l/BI/lKP[, XUMHUH, ﬁl/IOXI/lMl/ll/l, MaTeMaTUKH Jii OCBOCHHUSA (l)l/Bl/l‘leCKl/lX,
XUMHYECCKHUX, 6I/IOXI/IMI/I‘ICCKHX, 61/[0TeXHOJIOFI/[‘leCKI/IX, MI/IKPOGHOHOFI/I‘{GCK[/IX, Tel'[J'lO(l)l/lfil/l‘leCKI/lX
MmpouecCoB, MPOUCXOAAIINX ITPU MPOU3BOACTBE MPOAYKTOB NUTAHUS U3 PACTUTECJIBHOI'O ChIPbs

3Hath - CIpYKTYpY M (QYHKIMOHMpPOBAaHHE T'E€HETHYECKOro ammapara
OpPraHU3MOB, obmue 3aKOHOMEPHOCTH Pa3MHOXKEHHUS U
MHAWBUAYAJILHOTO Pa3BUTHS JKUBBIX OPraHU3MOB;

- 0COOEHHOCTH B3aMMOOTHOILIEHUH OPraHU3MOB U OKpY’Karollel cpesibl;

Ywmets - yMeeT MPUMEHATh (PyHIaMEHTaIbHbIE 3aKOHBI €CTECTBEHHO-HAYYHBIX
JUCIUIUIMH IPY pellieHu Npo¢ecCHOHATIbHbBIX 3a/1a4

Braners - CIpYKTYpY ¥ (QYHKIHMOHHUPOBAaHME TEHETHYECKOro  amrmapara
OpPraHHU3MOB, obmue 3aKOHOMEPHOCTH Pa3MHOKEHHUS u

WHJUBHIYaJIbHOTO Pa3BUTUS KUBBIX OPTaHU3MOB;
- 0COOEHHOCTH B3aMMOOTHOIICHUH OPraHU3MOB U OKPYXKaloIIel Cpeibl;

4 CTpyKTYypa H coJepkaHue JTUCUMUIIMHbI

OO0mast TpyI0eMKOCTh TUCIUTUIMHBI COCTABISIET 4 3a4eTHBIX enuHuI] 144 akaja. 4acos, B
TOM YHCJIC:
—KoHTakTHas padora — 89,0 aka. 4acos:
— ayautopHas — 85,0 akaJi. yacos;
- BHeayauTopHas — 4,0 akan. 4yacoB
—camocrosTensHas padora — 19,3 akaj. yacos;
—IOATOTOBKA K 3K3aMeHY — 35,7 aKaj. 4acoB.
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1 Beenenue [Ipenmer u CamocTosTenbpHO |3ammra TIK-5
3a/a4n ONOJIOTHH e H3ydeHHe | 1abopaTopHOH 3yB
yaeOHOMH 1| paboThI
Hay9IHO
1|2 1 JIUTEPaATypPHI.
IlogroroBka  k
nmabopaTopHOH
pabore.
Paznen 1 MHoroo6pasue CamocTosTenbHo |3ammra TIK-5
JKUBOT'O MHpa e H3ydeHHe | 1abopaTopHOH 3yB
Tema 1.1. opMsI y4eOHOoI 1 |paboThI
CYLIECTBOBAHM H YPOBHH 112 4 2 o |HAYdHO
OpTaHU3AINH KUBOH MaTEPUH; JTUTEPATypPHL.
OCHOBHEBIC CBOWCTBA JKUBOTO [MomroroBka K
nmabopaTopHO
pabote
Paznen 2. Yuenue o KieTke. CaMOCTOSTENBHO |3alura TIK-5

Tewma 2.1. Ctpoenue, e H3y4YeHHeE | 1abopaTopHOU 3yB

XMMHUYECKHUH COCTaB U y4eOHOI 1 |paboThl.
(YHKIMH KIETKH. DYKapHOThI 112 4 2 o [HAYMHO TectupoBanue
U TIPOKAPHOTHI. JUTEPATypHI.

IlogroroBka  k
nmabopaTopHOH
pabore.

Tema 2.2. OOMeH BEIIECTB U CamocrositenbHO |3ammura nmadopatpuoit [[TK-5
MpeBpalieHue YHSPTHH B e H3ydeHHe | paboTHI 3yB
KIIETKE. DHEPreTHUECKUN U yaeOHOI u
TUTACTHYECKUI 00MeH, (oTo- 1 Hay9IHO
XEMOCHHTE3. 1|4 o4 H 3 JTUTEPATYPHL.

IToxroroska K
nmabopaTopHOH
pabore.

Tewma 2.3./leneHne KIETKH. CamocrostensHo |3amura nabopatpHoit [[TK-5
Oransl MUTO3a U Melo3a. e u3y4yeHue |paboTsl, Y CTHBIH 3yB
JKuznennsiit uko. Knertounas y4eOHOM  |ompoc.

TEOpHsl. Hay4IHO
116 4 2 3 JUTEPATYPHI.
I[MoaroroBka K
nabopaTopHOH
pabore.

Pasnen 3. PazmHOXeHuE U CamocrosrensHo |3amuTa abopatphoit | [TK- 5
WHIMBHyaJIbHOE Pa3BHTHE e n3y4yeHue | paboThl 3yB
OpPraHU3MOB. yueOHOH u

Tema 3.1. @opMbI 1 CTIOCOOBI Hay4IHO
MOJIOBOTO M OECTIOIOTr0 14| 41 21 2 |muTeparypsl.
pa3sMHOXEHHUs (BereTaTUBHOE, IMomroroBka K
MOYKOBAHUE nmabopaTopHOH
cropooOpa3oBaHme). pabore.

Tema 3.2. uddepenmpoBka CaMOCTOSITENbHO |3ammTa TIK-5
KJIETOK u TKaHel;|1 | 4 4 2 2 e u3yueHue | 1abopaTopHoOi 3yB
XapaKTEpUCTUKA CTPOCHHSI W yueOHOH 1 |paboTBhI.
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(hyHKIMH OPraHOB pacTCHUU U HAYYHO Kontponbnas pabora
JKUBOTHBIX JUTEPATYPHIL.
[TogroroBka
nabopaTopHOU
pabote

Tema 3.3. AGHOTHYECKHE U CamocTosTenbpHO |3ammra TIK-5
OomoTmueckue HakTophI UX e H3ydeHHe | 1abopaTopHOH 3yB
BO3ACUCTBU HA OPTaHU3MBIL. yaeOHOH 1| paboThI

12| 4u 1 1 [rayano
JTUTEPATYPHI.
ITonroroska K
nmabopaTopHOH
pabote

Paznen 4. MUKpOOpTaHU3MBL. CamocTosiTenpHO |3anura IIK-5 -
Tema 1.1. Dy- 1 IPOKAPUOTHI. e HU3ydeHHe | 1abopaTOpHOM 3yB
MuneunansHbele TPUOHI, y4eOHOI 1 |paboThI
JIPOKIKH, BUPYCHI 112 4 M 1 |mayuHo
0COOCHHOCTH CTPOCHUS U POJIh JUTEPATyPHI.

B IIPUPOJIC. [MomroroBka K
nmabopaTopHO
pabore.

Pasnen 5. OcHOBBI T€HETUKHA CaMocCTOSTENLHO |3amura TIK-5
U CETICKIIHH. e H3y4YeHHeE | 1abopaTopHOU 3yB

Tema 5.1. OcHOBHBIE 12 2 1 |yueOHoit | paboThI
MOHSTHUS TCHETUKU HAY4IHO

JIUTEPATYPBHI.

Tema 5.2. 3aKkOHOMEPHOCTH CamocTosTenbHo |3ammra TIK-5
HACIIEICTBEHHOCTH. 3aKOHBI e u3y4yeHue |1abopaTopHOit 3yB
. Menpens, T. Moprana. 12 1 |yueGHoii  |paboThl

HAY4IHO
JIUTEPATYPBHI.

Tema 5.3. Cenexius CamocTosTenbHo |3ammra TIK-5
pacTeHH, )KHBOTHBIX, e H3yYeHHeE | TabopaTopHOU 3yB
MHUKPOOPTaHNU3MOB 12 0,3 |yuebHoit 1| paboThI

Hay9IHO
JUTEPATYpPHL.
Hmozo cemecmp 34 |34/14H | 17/6M | 193 Dkzamen

5 O6pa3oBaresibHbIe M HHGOPMALMOHHbIE TEXHOJIOTHH

B mponecce mpenogaBaHus AUCHUILIUHBI «brosiorus» NpUMEHSIOTCS TpaAULMOHHAS U
MOJ1yJIbHO-KOMITIETEHTHOCHAS TEXHOJIOTHH.
Jlekuuu mpoxoAaT Kak B MH(OPMAIMOHHON (opMe, I/ie UMEEeT MECTO MOCIIeJ0BATEIbHOE
U3JI0KEHNE MaTepuaja B JUCHMIIMHAPHOM JIOTMKE, OCYILECTBIEMOE MPEUMYIIECTBEHHO
BepOAIbHBIMU CPEJCTBAMHU, Tak M B (opMme JeKIuii-Oecebl WIM AMaIoTa C ayJuTOpUEH,

J'IeKI_[I/II\/'I C TNPHUMCHCHUCEM JJICMCHTOB

«MO3TOBOM aTakm,

JNEKIUU-KOHCYJIbTAllN, TJIe

TCOpCTI/I"ICCKI/Iﬁ MaTcpHral 3apaHeC BbIAACTCA CTYACHTAM JJISI CAMOCTOATCIIBHOI'O U3YUYCHUS, IJIA
IMOATOTOBKH BOIIPOCOB JICKTOPY, TAKUM O6p330M, JICKOWA MPOXOJUT IO THITY BOIIPOCBI-OTBECTHI-

JIUCKYCCHSL.

[TomMuMO 3TOTO B JIEKIIMM MOTYT MCIOJIB30BATHCSI AJIEMEHTHI MPOOJIEMHOTO HU3JI0KEHHUS.
[TpoGiieMHast JEKIUs HAUYWHAETCS C BOIMPOCOB, C MOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XOJIe




U3JI0KEHHUs MaTepuana HeoOXOJMMO pemHTh. Takas JIeKIUs NpeACTaBisieT coOOW 3aHsATHE,
IpeJoiaraioliee HHUIMUPOBAHHOE IMPENoiaBaTesieM MPHUBJICUEHUE ayJUTOPUU K PEIICHUIO
KPYITHOW HaydyHOH MpoOJIeMBbl, pAacCKpBHIBA€T BO3MOJKHBIE IYTH €€ PEIICHHS, MOKa3bIBaeT
TEOPETHUECKYI0 U MPAKTUYECKYI0 3HAUMMOCTh JOCTHKeHui. Ha mpobOreMHOM jekiuu HOBOE
3HaHUE BBOJUTCS KaK HEM3BECTHOE /s oOyyaromuxcs. [lomyuennas nHpopmalus ycCBauBaeTcs
KaK JIMYHOCTHOE OTKPBITHE €Ille HEe U3BECTHOIO i ceOsl 3HaAHUSI.

Hus peanuzanuu MH(OOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa30BaTeNbHON TEXHOJIOTHU
MPOBOMASATCS JICKIIMU-BU3YaIU3allMl, B XOA€ KOTOPBIX M3JI0KEHHE TEOPETUUYECKOro Marepuala
COITPOBOXKIAETCS TIPE3EeHTAIINEH.

JleK1MOHHBIN MaTepHall 3aKperuIsieTcsl B X0/e JIaDOpaTOpHBIX M MpakTuiyeckux padot. Ha
7a00paTOpHBIX paboTax BBIMOJHSIOTCS TPYNIOBBIE WIM HMHIUBUAYaJbHBIC 3aJaHUS 10
npoiaeHHoi teme. [IpoBenenue 1ab0paTopHBIX pabOT HEOOXOAUMO MPEABAPATH UHCTPYKTAKEM
1o TpaBwiiaM 0e30macHoi paboThl B t1abopaTtopruu. OCHOBHBIM yCIOBHEM JOIYCKAa CTYICHTOB K
nabopatopHoii paboTe sBIsSETCS HX O0s3aTeNbHAas NOJIrOTOBKA K HEM ¢ CcOCTaBlIeHHEM
TEOPETUYECKOrO BBeJeHHs. [Ipu mpoBeneHUH J1aOOPAaTOPHBIX 3aHATHH HCHOJIB3YETCS METOJ
KOHTEKCTHOTO OOydYeHHs, KOTOPbIN IO3BOJSET YCBOUTH MaTepual MyTeM BBISIBICHUS CBS3EH
MEXy KOHKPETHBIM 3HaHUEM U ero npuMeHeHneM. Kpome Toro, menecoodpa3Ho HCIOIb30BaTh
TEXHOJIOTHIO KOJUIEKTHBHOTO B3auMMOOOydeHHus (MmapHyro paldoTy) TpexX BHJAOB: CTaTUYECKas
napa, TUHaMHAYecKas Mapa, BapHalMOHHAs T1apa; COBMEIIas €e C TEXHOJOTHEeH MOIyJIbHOTO
oOydeHus. BBIIOTHUB 3KCHEPUMEHT, oOydarouiuecs: GopMyIupyroT 0000IIEHHBIE BBIBOABI MO
CepUU ONBITOB, UCTIONB3YS PUEMBbl aHAJIOTHH U CPAaBHEHUSI.

CaMmocrosTenbHass paboTa oOydarommxcsi sBISETCS OAHUM U3 HaubOomee 3(h(PEeKTUBHBIX
CPEICTB Pa3BUTHUS MOTpeOHOCTH K OymymeMy camooOpa3zoBaHuio. CaMocTosTenbHas padoTa
oOydaromuxcsi BKIIIOYaeT B celsi caMmble pa3HOOOpaszHble (OpMbI y4eOHOU JAeATeIbHOCTH:
BBINOJIHEHHE TOMAITHHUX 33J[aHUM, 3aBepIIeHHE 0(OPMIICHUS JTa00pPaTOPHBIX PadOT, MOATOTOBKA
K MPaKkTUKyMy, H3Y4Y€HHE OCHOBHOTO U JIOMOJHUTEIBHOTO MaTepuana Mo y4yeOHHKaM H
0CcOOMIM, UTEHUE U MPOpadOTKa HAyYHOU JTUTEpaTyphl B OMOIMOTEKE, HallcaHue peepaToB U
KypCOBBIX pa0oT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4€TaM, UTOTOBOM aTTecTaluH.

CamocTrosaTenbHas paboTa oOydaromMxcsi JO0JDKHA ObITh HallpaBlIeHa Ha 3aKperyIeHUs
TEOPETUYECKOr0 MaTepHaia, U3J0KEHHOr0 MpernoiaBaTesieM, Ha IpopaboTKy TeM, OTBEJCHHbBIX
Ha CaMOCTOATENBHOE H3YyYeHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHSATHSIM, BBITOJTHEHHE
JIOMAIIIHUX 33JaHUH U MOJTOTOBKY K pyOeKHOMY M 3aKIIOYUTEIbHOMY KOHTpomo. [Tomumo
ATOrO, OOyYaroImuecsl MPEICTaBISIOT Pe3yabTaThl CBOCH CaMOCTOSTEIHHOW paboThl B BHUJIE
MIPE3EHTALNM.

[Ipu mpoBeneHMH PYOEKHOTO M 3AKITFOUUTEIFHOTO KOHTPOJISI OCHOBHBIMH 3aJadyaMH,
CTOSILIMMU TIepe]l MpernoAaBaTesieM, SBISAIOTCS: BBIIBICHUE CTENEHUM NPaBHIBHOCTH, 00beMa,
rITyOMHBI 3HAHWH, YMEHUH, HABBIKOB, IOJYYCHHBIX MPH U3yYSHUH Kypca HapsAy C BBISIBJICHHUEM
CTETEHU CaMOCTOSITEIbHOCTH B IPUMEHEHNUH MOTy4YEHHBIX 3HAaHUH, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE MHTEPAKTHBHBIE CPEICTBA IMO3BOJISIOT AKCIEPUMEHTHPOBATH C HOBBIMH
dopmamu KoHTpoJs. OOydaroUMMcs MpeIaraloTcs TeCThl W 33Ja4d B JJIEKTPOHHOM BUJE, C
aBTOMATU3MPOBAHHOW CHCTEMOI MpoBepkU. B oTnmyme oT OOBIYHOrO TECTUPOBAHMS TaKOU
Croco0 KOHTPOJIS TO3BOJISIET CTYJAEGHTAM B JI000€ BpeMsi MPONTH TECT, MPOAHAIN3UPOBATH
OIIMOKH U TIPOUTH TECT BTOPHYHO.

6 YueOHO-MeTOoAMYeCKO€E 00ecTiedeHHe CAMOCTOATEILHOM PadoThI CTY/ICHTOB

AyImuTOpHas ~CcaMOCTOsITeNIbHAs paboTa CTYIACHTOB Ha JIADOPATOPHBIX  3aHITHAX
OCYILECTBIISICTCS IO/ KOHTPOJIEM TNpenojaBareisi B BHUAE pPELICHHUsS 3a1ad U BbHIOJIHEHUS
yIpakHEHUH, KOTOPBIE OTpeIessieT MPEeroIaBaTellb s CTyICHTA.

BueaynutopHass camocTrosTenbHas paboTa OOy4yaloIIMXCsl OCYIIECTBISICTCS B BHUJE
U3y4eHMs] JIUTepaTypbl 10 COOTBETCTBYIOLIEMY pa3liely C HpopabdoTKOM Marepuana;
BBITOJIHEHUS IOMAITHUX 3aJJaHUH U TIOJrOTOBKU K KOHTPOJIO.



Ilepevyenb npakTH4ecKux pador:

1 «Knerka. Pa3znooOpa3ue KJIeToK B MHOTOKIIETOYHOM opranusme. Kierounas reopusi»
2 «Xumuueckas opranuzanus kietku. Heoprannueckue BemecTBa»

3 «PemeHue 3a1a4 10 MOJIEKYJISIPHON OHOJIOTHUI

4 «Crtpoenue u GyHKINU Ki1eTKU. OpraHou bl KJIETKI»

5 «CpaBHen#ue mpoieccoB GOTOCHHTE3a M XEMOCHHTE3a»

6 «CpaBHEHME IIPOLIECCOB MOJIOBOIO U OECIOIOr0 pa3MHOKEHHSI OPIaHU3MOBY

7 «lHauBHUyanpHOE pa3BUTHE OpraHU3Ma: SMOPHOHAIBHOE U TIOCTIMOPHUOHAIIBHOE»

8 «PemieHne 3a1a4 Ha MOHO- U TUTHOPUIHOE CKPEIBAHUE)

9 «PemeHue 33124 Ha CIETIIICHHOE HACJICOBAaHUE TCHOB

Ilepeuenn 1a0opaTopHbIX padoT:

1 Merob! uccnenoBanus. Y CTpoCTBO MUKPOCKOIIA M1 OCHOBHBIE IIPaBUJIa padOThI C HUM

2  «OnHOKJIETOYHbIE W  MHOIOKJETOYHble OpraHu3mbl. OJIHOKIETOYHOCTh U
MHOTOKJIETOYHOCTh. OCHOBBI 0OpallleHHs CO CBETOBBIM MHKPOCKOIOM, YBEIMYUTEIbHON
TEXHUKON»

3 UapctBo pacrenuii. Bpicime u Hu3mme pacteHus. ['puObl. O3HaAKOMIICHHE C
OCHOBHBIMHM IIpesicTaBuTesIMU. Ornpenienenue.

4 Knaccuukarnus >kuBOTHOTO 1apctBa. Mopdoorndeckne XapakTepUCTHKH HACEKOMBIX
Y OCHOBHBIX TAKCOHOB MO3BOHOYHBIX KUBOTHBIX

5 M3ydeHne NpUpOIHBIX IOMYJIALHI

HpnMeprle TECTOBbIC 3aJaHUA

1 Anmapar qBukeHHs! 00pa30BaH:
a) MBIIIIEYHOU CUCTEMOM
0) KOCTHOW CUCTEMOM
B) COCY/IUCTOM CUCTEMOM
') HEpBHOW CUCTEMOM
2 K cepieyH0-COCyAUCTON CUCTEME OTHOCST:
a) cepare
0) KPOBEHOCHBIE COCY/IbI
B) TUM(paTUUECKHE COCYbI
T) IeYCHb
1) CeNe3eHKa
3 K opranam KpoBEeTBOPEHUs y B3POCIIOT0 JKUBOTHOTO OTHOCSIT:
a) KpacHBIA KOCTHBIA MO3T
0) cene3eHKa
B) M€U€Hb
T') MOYKHU
1) TuM(paTHIECKUE y3IIbI
B nporiecce pIxaHust KOpeHb PACTEHUS MOTJIOIIACT:
YTJIEKUCITBIN Ta3,
KUCJIOPOJ,
OeTIKH, JKUPBI U YTIIEBOIBI,
BOJIY 1 MUHEPAJIbHBIE COJH

CrebneM ¢ pacnoIOKEHHBIMUA Ha HEM JIMCThSIMH U TIOYKaAMH Ha3bIBACTCS:
NPUIMCTHHK,

moOer,

KOPHEIUTOI,



LIBETOJIOKE

B npodase I meitoza nporcxoaur:

paszien LUTOIIa3MBbl,

KPOCCHHIOBEp,

BbICTpanBaHUE OMBAJIEHTOB IO HKBATOPY KJIETKH,
PACXOXKIECHUE XPOMACOM K I10JII0CAM

B npouecce rnukonnsa U3 cra MOJIEKI TIIIOKO3bl 00pa3yeTcs:
1800 monexyn ATD,

100 monexyn AT®

200 monekyn ATD

0 monekyn AT®

OnHOMEMOpPaHHBIM OPTaHOMIOM KJICTKH SIBJISICTCS:
KJICTOYHBIH LIEHTP,

BaKyoOJlb,

pubocoma,

JIEUKOIIACT

JI1s1 u3ydeHust BHYTPEHHETO CTPOEHUSI MUTOXOHIPUH U XJIOPOIUIACTOB MCIIOJIb3YIOT METO/:
AHKETUPOBAHUS,

MOJEIINPOBAHUS,

CBETOBOW MUKPOCKOIIHH,

AJIEKTPOHHON MUKPOCKOIIUH

MoHOMEPOM HYKIJIEMHOBBIX KUCIIOT SIBJISIETCS:
docdopHas kucnora,

MeTNTHUI,

HYKJICOTH]I,

aMHUHOKHCIIOTa

PaznipaxxuMocTh 3TO CBOMCTBO AKUBBIX OPTaHU3MOB:
repeaBaTh CBOU IPU3HAKHU CIEAYIOLIUM IIOKOJICHUSM,
BBIJICIISATh HEHY)KHBIE BEIIECTBA

MOTJIOILIATh MUTATENbHEIC BEIECTBA

pearupoBaTh Ha U3MEHEHHS B OKPYXKAIOWIEH cpeae

CornacHo onpeaeneHuto @. JHrenapca )KU3Hb — 3TO:

Croco0 CyIIecTBOBaHUS OETKOBBIX TEJ, HAXOMSIINXCS B IOCTOSTHHOM XUMHUYECKOM OOHOBJICHUH
CBOHX COCTaBHBIX YacCTeH,

CIIOCOOHOCTH pearupoBaTh Ha BHEITHUE BO3/ICHUCTBUSA,

CIOCOOHOCTH TIEpeIaBaTh CBOM MPU3HAKH CIEAYIOIINM TTOKOJICHUSIM,

MOCTOSTHHOE MPHOOPETEHNE OPTaHU3MOM HOBBIX MPU3HAKOB U CBOMCTB

BosneiicTBue yenoBeka U ero Xo3siCTBEHHON JAEATEIbHOCTH Ha KUBBIE OPraHU3MBbl U IPUPOY B
LIEJIOM - 3TO:

buznonoruueckue GpakTopsl

aHTpONOTeHHbIE (PaKTOPbI

ouoTnueckue GhakTopsl

abuotnueckue haKTophI

BriepBbie oABEN T€HETUYECKYIO OCHOBY TOJI MOJIOKEeHUE yueHus JlapBuHa:



T. MansTyc

Y. Jlaiiens

K.3. bap

C.C. YerBepukon

KneTouHoe ctpoeHue Bcex OpraHu3MOB CBHIETENBCTBYET O (00):
€IMHCTBE OPraHUYECKOro MUpa

OJIMHAaKOBOM Ha0Ope OpraHOUOB B KIIETKE

HaJIUYHUH XJIOPOIIACTOB

CIOCOOHOCTH K HEOTPaHUYEHHOMY POCTY

BrvsiHue )KMBBIX OPraHU3MOB JPYT Ha JpyTa - TO:
¢dusnonornueckue GakTophl

AHTPOIIOTEHHBIE (PAKTOPHI

OnoTHYeCKUE PaKTOPHI

abuotndeckue GaKkToOpsbI

3BOJ'IIOI_II/IOHHO 3aerHHéHHHC AJIaIITUBHBIC pCaKIUK OPraHu3Ma B OTBCT HA UBMCHCHHUC YCJ'IOBI/Iﬁ
BHCIITHCH Cp€Aabl IpY HCU3MCHHOM I'CHOTHUIIC - 3TO:

XpOMOCOMHAasA UBMCHYNBOCTDb

MyTallMOHHAasd U3MCHYUBOCTb

KOMOMHATHUBHAS U3MEHYMBOCTh

MOHHq)HKaHHOHHaﬂ HU3MCHYHBOCTD

baktepuu, )XUByIIHE B COIPYKECTBE C IPYTUMH OPTaHU3MAaMH, - 3TO:
CUMOHOHTBI

apasuThl

aBTOTPOPBI

canpouThl

Pactenus BBINOIHAIOT B 9KOCUCTEME POJIb!
KoHCyMeHTOB II mopsinka

KOHCYMeHTOB | mopsiaka

pEAYyLIEHTOB

IIPOYLIEHTOB

@DaKTOPBI )KUBOU IIPUPOJBI, BO3IEHCTBYIOIINE HA OPTAHU3M:
AHTPOIIOTE€HHBIE (PaKTOPbI

O6rotuyeckue GakTopsl

abuotnueckue HakTopsl

MuKpO3BOIOLUA - ITO:

SBOJIIOLMOHHBIC ITPOLECCHI B IMMOMMYIALNUAX, IPUBOAAIINC K BI/I,ZIOO6p330BaHI/IIO
HE3HAYUTENbHBIC YBOIOIIMOHHBIC U3MEHEHNS, HE IPUBOASIINE K BUI000pa30BAHUIO
9BOIIOLMS OMOIIEHO30B

HBOJIIOLMS MUKPOOPTaHU3MOB

Martepuanom /it €CTECTBEHHOTO 0TOOpa SBISETCS H3MEHYUBOCTH:
MyTalMOHHAs

HEHaCJIeICTBEHHAS

MoauUKAITMOHHAS

dbeHoTUIUYECKas



Bropoii 3akon I'. Menenst Ha3bIBaeTCsl 3aKOHOM:
€IMHO00pa3Us MEPBOTO MOKOJICHUS

TOMOJIOTUYECKUX PSAOB B HACIEICTBEHHON U3MEHUYUBOCTHU
pacuerIeHUs

HE3aBUCUMOI0 HACJIEA0BaHUs IPU3HAKOB

[Iporiecc MHAMBHUAYATBHOTO, T'€HETHYECKH OOYCIIOBIEHHOTO pa3BUTUS OCOOM OT MOMEHTa
OILUIOIOTBOPEHHS 0 CMEPTH - 3TO:

raMeToreHes,

HapTeHOTCHE3,

¢uorenes,

OHTOTEHE3

OcHOBHBIE TIOCTYJIAThI KJIETOUYHOM Teopun chopMyIupOBaIu:
Y. lapsun, H. 1. BaBuiios

P. I'yk, A. JleBeHryk

T. HIsanu, M. IIneitgen

P. bpoyn, ®@. Kpuk

Eaununa sBoronuu:
KJ1acc,

0co0b,

TIOTTYJISITIHS,

BH/I

[TosiBNieHHE OT OJHOTO OOWIETrO MpeaKa HEeCKOIbKUX BUOB TajlallalrOCCKUX BBIOPKOB SIBISIETCS
MIPUMEPOM SBOJIFOLIAHN

KOHBEPI€HTHOM

napasieabHON

JINBEPTEHTHON

buneTuyeckoit

Opranamu, pa3BUBAIOIIMMUCS W3 PAa3HBIX 3apOBIIIEBHIX 3a4aTKOB M TMPHUCIOCOOJEHHBIMU B
pe3ynbTaTe KOHBEPTEHIIMN K BHITOJHEHHIO OJUHAKOBBIX (DYHKIUH, Ha3bIBAIOTCS: aHAIOTMYHBIC
OpTraHbI

PYIUMEHTBI

TOMOJIOTUYHBIE OPTaHbI

aTaBU3MbI

CxonctBo ¢GopM Tena y akyjd, UXTHO3aBPOB M JeNb()UHOB SBISETCS MPUMEPOM 3SBOJIIOLUU:
KOHBEPTE€HTHOMN
napajieIbHON
JIMBEPreHTHOMN
bueTnueckoi

DBOJIIOIIMOHHBIM MPOLECCOM BHYTPH HEPOJCTBEHHBIX CUCTEMATUUECKUX TPYIIIN, HAXOASIINXCS B
OJIMHAKOBBIX YCJIOBHSIX, TPUBOISIINM K TPUOOPETEHUIO CXOTHBIX MMPU3HAKOB, HA3bIBACTCS:
aTaBU3M

JTUBEPTECHITUS

PYIUMEHT

KOHBEPreHIus

Haxozum OTII€YaTKOB HCKOIIAa€MbIX paCTeHI/Iﬁ SABIAKOTCA  J0Ka3aTCJIbCTBOM  3BOJIOLIUU!



[1aJIEOHTOIOTHYECKUM
CPaBHHUTEIHHO-aHATOMHYECKUM
13 00JIaCTH CUCTEMATHKH
OMOXHMHUYECKUM

Hanuuune ~ pyIMMEHTOB WM aTaBU3MOB  SBJSICTCS  JOKAa3aTEIbCTBOM  3BOJIIOIUU:
ouoreorpaduuecKuM

IMOPHOJIOTHYECKUM

MaJICOHTOJIOTHYSCKUM

CPaBHHUTEIbHO-aHATOMHYECKUM

[{UTONMOTHYECKUM JTOKA3aTEeIbCTBOM SBOJIIOINH SIBIISICTCS:

HaJIMYMe PyJAMMEHTOB - OCTaTKOB UMEBIIHXCS PaHEE OPraHOB
CXOJICTBO CTPOCHHUSI I XUMHUYECKOTO COCTaBa KJIETOK BCEX OPraHU3MOB
CXOJICTBO 3apOJIBIIICH B Ipeeaax TUIa Xopa0BbIe

€IMHCTBO TUTAHOB CTPOCHHS OPTraHU3MOB B IpeJIeiax TUIIOB

[Tporecc HCTOPUYECKOTO Pa3BUTHUS KMBOW MPUPOJIBI OT HMOSBIICHUS KM3HU HAa 3eMJIe 10 HAIIMX
IHEH - PTO:

MEXBHI0Bast 00pbOa

O0opb0a 3a CcylIecTBOBaHUE

SBOJIIOIHS

€CTECTBEHHBIN 0TOOD

PaCHII/IpeHI/Ie apcfajia BHAa, H30JIA0HA BXOJAAIIHWX B HCEIO HOHy.]I?IIlHﬁ, BO3IICI>10TBPIC Ha HHUX
JBYDKYIIUX CHJT YBOJIIOIMH - 3TO: 3

KOJIOTUYECKOE BHI000pa30BaHHE

JereHeparus

reoprapuyeckoe BUI000pa30BaHNe

OMOJIOTHYECKH perpecc

KonTpoJsbHbie Bonpockl

1. MonekyaspHO-TeHETHUYECKUH YpOBEHb OpraHU3allMM >KUBBIX CHUCTEM. DJIEMEHTapHas
€MHMIIA U DJIEMEHTAPHOE SBJIEHUE 3TOTO YPOBHSL.

2. OHTOreHeTHYeCKUi YpOBEHb OPTaHM3ALUHU JKUBBIX CUCTEM. DJIEMEHTapHas €MHULA U
JIEMEHTAPHOE SBJICHHE ITOrO YPOBHS.

3. KnertouHblii ypoBeHb OpraHu3alMM >KHUBBIX CHUCTEM. OJEeMEHTapHas eIUHHLA U
JIEMEHTAPHOE SBJICHHE ITOrO YPOBHS.

4. TlonmynsuMOHHBIA YpPOBEHb OpPraHU3alMU XXKUBBIX CHUCTEM. DJEMEHTapHas €IWHUIA U
HJIEMEHTAPHOE SIBJIEHHE ITOT'O YPOBHSI.

5. buoreoneHoTHNIUYECKUH YpOBEHb OpPTraHU3ALMHU JKUBBIX CHUCTEM. OJIEMEHTapHas
€MHMIIA U 3JIEMEHTApHOE SBJIEHUE 3TOT'O YPOBHSL.

6. Crpoenue 1 GyHKINHU SHIOIUIa3MaTH4YecKoro petukyinyma (3I1P) u pubocom.

7. Crpoenue u pyHKIMH anmnapara ['oJab1KH 1 MUTOXOHIPHHA.

8. Crpoenue n QyHKINH SApA U SAPBIIIKA KICTKH.

9. Crpoenue 1 GyHKIUN OUOIOTHYECKUX MEMOpaH.

10. Opranemibl CBOMCTBEHHBIE TOJBKO PpACTHTENBHBIM KIeTKaM. WX cTpoeHWe u
BBINOJIHSIEMbIE (PYHKIIUH.

11. OtnnuuTenbHbIE TPU3HAKN PACTUTENHLHON U AKUBOTHOM KIIETOK.

12. Muro3. [Ipyrue crocoObl 1eieHus KIEeTOK.

13. Meiios.

14. Crpyxrypa JJHK, npouecc pennukanuu.

15. 'eHeTHYECKUNA KOLI.



16. CBoiicTBa TeHETHUYECKOTO KOJIA.

17. OcHOBHBIE KOMIIOHEHTHI OCIIOKCHHTE3UPYIOIIEH CHCTEMBI KJIETOK.

18. buocunTte3 6enka.

19. Ilponecc apIxaHus.

20. Ipornece orocunTesa.

21. Vicionb3oBaHUe F€eHETHUECKO MH)KEHEPUU B dKUBOTHOBOJICTBE.

22. Drtanbl NOJYYECHUS] TPAHCTEHHBIX KUBOTHBIX.

23. Vcnionb30oBaHNE TeHETHUECKON HH)KEHEPHH B PACTEHUEBOJICTBE.

24. llenu noay4eHus: TPAHCTEHHBIX PACTECHHIA.

25. CBoiicTBa,  CTpyKTypa ¥  (YHKIMOHUPOBAaHHME  TE€HETUYECKOro  ammapara
JYKApUOTUYECKON M Tpokapuotnueckor kinetku. Perummkaunms [AHK, penymmmkamus JHK,
TPaHCISALHUA.

26. buonornyeckuii koa. CBoiicTBa OMOIOTHYECKOTO KOAA.

27. T'eneTnKa — HayKa O HACJEJACTBEHHOCTH U MU3MEHUMBOCTH KHUBBIX OPraHU3MOB. 3a/la4yu
TCHETHKH.

28. OCHOBHbIE TOHSATHUSI T€HETUKU: HACJIEICTBEHHOCTb, CTPYKTYPHBIN I'eH, JIOKYC, ajlieiH,
TOMO3HUT0Ta, TETEPO3UT0Ta, JOMUHAHTHBIA U PEIIECCUBHBIN MPU3HAKH, ()EHOTHUII, TCHOTHIL.

29. MoHoruOpuHOE  CKpelIMBaHuEe. 3aKOH €AMHOOOpasusi MEepBOTO  IMOKOJICHUSI.

Pacmemienne npusaakoB y ruOpunoB |l — oro mokonenws.
30. Ananuzupyroiiee CKpeluBaHie, MPOMEKYTOYHBIN XapaKTep HACIeI0BaHUs (HETIOIHOE
JOMUHHUPOBAHHUE).

31. IurubpuaHoe cKkpeluBaHie. 3aKOH HE3aBUCUMOI0 Hacjel0BaHUs IPU3HAKOB.

32. CueruienHoe HacnenoBanue. 3akoH Moprana. HaciienoBanue, ClIETZIEHHOE C TTOJIOM.

33. OCHOBHbIE 3aKOHOMEPHOCTH HW3MEHYMBOCTH. 3aKOH TOMOJIOTMYHBIX psA70B BaBuioBa.
TuIIbI ”3BMEHYNBOCTH.

34. XapakTepuCTUKa PaCTUTEIbHBIX TKAaHEH.

35. 'mcronornyeckas v QyHKIIMOHAIbHAS XapaKTEPUCTHKA PACTUTEIBHBIX TKaHEH.

36. 'mcronornueckas 1 QyHKIMOHAIBHAS XapaKTEPUCTHKA )KUBOTHBIX TKaHEH.

37. KpaTkas xapakTepuCTHKa CTPOSHHS U (YHKIIUH OCHOBHBIX OPTaHOB PACTEHHH.

38. KpaTkas xapakTepucTHKa CTpOEHHs U (PYHKIIMI OCHOBHBIX OPI'aHOB KUBOTHBIX.

39. XapakrepucTHKa TKaHEeH KUBOTHBIX.

40. OHTOreHEeTHYECKOE pa3BUTHE KUBOTHBIX.

41. TexHonorus peKOMOWHAHTHBIX T€HOB.

42. Cxema 00pa3oBaHHs PEKOMOMHAHTHON MOJIEKYJIBI U CIIOCOOBI €€ NIACHTU(UKALIUH.

43. TIpeBparieHne SHEPTUH B KHUBBIX CUCTEMaX. THITBI TUTaHUS.

44. OcHOBHBIE I'PYIIIbI, PA3JINYAIOIIUECS 10 SHEPrOOOECIEYEHHUIO.

45. Cy6crparnoe dochopmmmpoBanue. IPHEeKTUBHOCTh CYOCTPATHOTO U OKUCITUTEIBHOTO
dochopunupoBanus (OpoKEHUS U AbIXaHUS).

46. Abnotnueckre (paKTOPBI CPe/Ibl, 3aKOHOMEPHOCTH WX BO3JICHCTBHS HA OPTaHU3MBI.

47. buotnueckue GpakTopbl cpeibl, 3aKOHOMEPHOCTH X BO3/IEUCTBUS Ha OPraHU3MBI.

48. CoctaB u CTpoeHHE MUKPOOHOM KIeTKH. OTINYHE OT SYKapUOTHIECKON KIIETKH.

49. Knaccuduxanus npokapuoT: HCKycCTBeHHas, ecTrecTBeHHas1. Teopust M. B. 'ycesa.

50. MunenuaibHbIe U IPOXKIKEBBIC TPHOBI.

51. I'pu6s1. Ocobennoctu ctpoenust. (Mucor, Penicilinum, Aspergellius).

52. XapakTepHucTHKa SKOCUCTEM.

53. Bupycsl: cTpoeHune, penpoayKius, poiib B )KU3HU YEJIOBEKa.



7 OueHoYHbIE CPeCTBA JIJIA IPOBeIeHHs POMEKYTOYHOM aTTecTAlNU
HpOMe)KyTO‘IHaSI arrecralusa UMCCT LCIIbIO OMPCACIIUTL CTCIICHb JOCTUKCHUA 3aIlJIAaHUPOBAHHBIX PE3YJILbTATOB 06yquI/151 10 AUCHUIIIINHE «bunomorusy
MIPOBOAUTHCS B (popMe SK3aMeHa.

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMIPOMEKYTOUHON aTTeCTAlNM:

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ynbTaThl 00yUeHUs

OneHouHbIE CpECTBA

IIK-5 cnocodHOCTHIO HCNOJIB30BATH B l'[paKTH‘leCKOfI AEATECJIBHOCTH CHCUHMATU3UPOBAHHbLIC 3HAHUA (l)yHI[aMeHTaJ'l])HBIX pa3aeios (l)PBI/IKI/l, XUMUH, 6I/IOXI/IMI/IH, MaTeMAaTHKH IJisd
O0CBOCHMUHA (l)l/l3l/l'leCKI/IX, XUMHUYCCKHX, GHOXI/IMI/I‘ICCKI/IX, 6HOTeXHOJIOFI/I‘{eCKI/IX, MHKpOﬁHOJ’lOFl/I‘{eCKI/IX, Temm(bmnqecmax npoueccoB, MPOUCXOASAIUX IPU NMPOU3BOACTBE NMPOAYKTOB
NUTAHUSA U3 PACTUTEJIHbHOIO ChIPbS

3HaTh

- CTPYKTYPY u (GYHKIIMOHHPOBAHUE
TeHETHYECKOTO amnmapara OpraHu3MOB, OOIIHE
3aKOHOMEPHOCTH Pa3MHOXKECHHUS u
I/IHILI/IBI/IIIyaJII)HOFO pa?,BI/ITI/I?[ KHUBBIX
OpPTaHU3MOB;

- 0COOEHHOCTH B3aUMOOTHOIIIECHHUI

OpTraHnu3MOB U oxpy;xafomeﬁ Cpcanl;

Bonpocs! 1151 NOATOTOBKH K 3K3aMeHY

1 MonekynapHO-TEHETHYECKUI YPOBEHb OPraHHM3alHd{ >KUBBIX CHUCTEM. ODJIeMEHTapHas
€/IMHUIIA U 3JIEMEHTapHOE SIBJICHUE 3TOT0 YPOBHSL.

2  OHTOreHETHYECKUH ypOBEHb OpPraHW3AlMH JKUBBIX CHUCTEM. DJIEMEHTapHas eIuHHIA U
3JIEMEHTAPHOE SIBIIEHUE 3TOTO YPOBHS.

3 KuerouHblii ypoBeHb OpraHHM3aldd >KUBBIX CHCTEM. OJIEMEHTAapHas €IUHHIA U
3JIEMEHTAPHOE SIBIIEHUE 3TOT'O YPOBHS.

4  TlonmynsSuMOHHBIA ypOBEHb OPraHHM3alWU JKUBBIX CHCTEM. DJIEMEHTapHas €IMHHIA U
3JIEMEHTAPHOE SIBIIEHUE 3TOTO YPOBHS.

5 buoreoneHOTHTUYECKUH ypPOBEHb OPTraHM3AlWU JKUBBIX CHUCTEM. OJEeMEHTapHas
€/IMHUIIA U 3JIEMEHTapHOE SIBJICHHUE 3TOTO YPOBHS.

6 Crpoenue u ¢pynkuuu JIIP u pubocom.

7 Crpoenue u ¢pyHKIMY anmnapara ['oab1Ku 1 MUTOXOHIPUH.

8 Crpoenue u GyHKINY SIpa U SAPHIIIKA KICTKH.

9 Crpoenue 1 GyHKIHUU OHOTOTHYECKUX MEMOpaH.

10 OpraHemnsl CBOWHCTBEHHBIE TOJBKO pACTUTENBHBIM KieTkaM. WX crpoeHme u
BBINOJIHSAEMbIE (PYHKIIUH.

11 OrnuuuTenbHbIE MPU3HAKH PACTUTEIHLHOM U KUBOTHOM KIIETOK.

12 Muro3. [Ipyrue crnocoOsl J1eneHus KIeToK.

13 Meiios.

14 Crpyxrypa AHK, mponecc perniamukamnuu.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeCTBA

15 T'eHeTHYecKUU KOZI.

16 CaoiicTBa reHETHYECKOTO KOJIa.

17 OcHOBHBIC KOMIIOHEHTHI OCJTOKCUHTE3UPYIOIIEH CUCTEMBI KIIETOK.
18 buocuntes Oenka.

19 Tlporecc apIxaHusl.

20 IIpomecc porocunTesa.

21 Hcrnonp30BaHWE TEHETUYECKON MH)XCHEPHUH B )KUBOTHOBOJICTRBE.
22 DTarmbl OTyYEHUS TPAHCTCHHBIX KUBOTHBIX.

23 Hcrnonp30BaHHUE TEHETUYECKON MH)KCHEPHUH B PACTEHUEBOICTBE.
24 llenu moMy4eHUs] TPAHCTEHHBIX PACTCHHA.

25 CaoiicTBa, CTpyKTypa ¥  (YHKUMOHHUPOBAHHME  TIEHETHMYECKOTO  ammapara
SYKAPUOTHUYECKOM M mpokapuotndeckor kierku. Permmumkanua JHK, penymmmkamus JTHK,
TPaHCIISLU.

26 Buonornyeckuii kox. CBoiicTBa OMOJIOTMYECKOr0 KOJA.

27 Tenernka — HayKa O HACIEACTBEHHOCTH M M3MEHUYMBOCTH KUBBIX OPTaHU3MOB. 3a1a4u
TEHETUKH.

28 OCHOBHbIE TIOHSTHSI TEHETUKU: HACIEIACTBEHHOCTh, CTPYKTYPHBIA T€H, JIOKYC, aJlieiH,
TOMO3UTOTa, T€TePO3UT0Ta, JOMUHAHTHBIM U PEIECCUBHBIN MTPU3HAKHU, ()EHOTHI, T€HOTHII.

29 MoHorubpuaHOEe  CKpelIMBaHHWe. 3aKOH €IWHOO0Opa3usi MEepBOTO  TMOKOJEHHS.
Pacmennenue npuznakoB y ruOpuoB Il — oro mokosneHus.

30 Amnanusupymoliee CKpellMBaHue, MPOMEXKYTOUHBIA XapaKkTep Haclel0BaHUs (HEMOIHOEe
JIOMUHHUPOBAHHUE).

31 JluruOpuaHoe cKpeluBaHue. 3aKOH HE3aBUCUMOTO HACTIeIOBAHUS TIPU3HAKOB.

32 CueruteHHOE HacenoBanue. 3akoH Moprana. HacnenoBanue, CIeTJIeHHOE C TIOJIOM.

33 OcHOBHBIE 3aKOHOMEPHOCTH WU3MEHYMBOCTU. 3aKOH TOMOJIOTHYHBIX PsiioB BaBuiona.
Tunel ”3MEHYUBOCTH.

34 XapakTepHucTUKa paCTUTEIbHBIX TKAHEH.

35 Tucronmormyeckas v pyHKIIMOHATbHAS XapaKTePUCTHKA PACTUTEIBHBIX TKAHEH.

36 T'mctonmormyeckas u pyHKIMOHAIbHAS XapaKTEPUCTUKA )KUBOTHBIX TKAHEH.

37 Kpartkas xapakTepHuCcTHKa CTPOSHHS U QYHKIINH OCHOBHBIX OPTaHOB PACTEHHIA.
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38 Kparkas xapakTepucTuka CTpOCHHS U (PYHKIHUNA OCHOBHBIX OPraHOB KUBOTHBIX.

39 XapakrepucTUKa TKaHEH KUBOTHBIX.

40 OHTOreHeTHUYeCKOe Pa3BUTHE KUBOTHBIX.

41 TexHosnorusi peKOMOWHAHTHBIX T€HOB.

42 (Cxema 00pa3oBaHUs PEKOMOMHAHTHOW MOJIEKYJIBI M CIIOCOOBI €€ MACHTU(DUKAIIIH.

43 TlpeBpalieHrue YHEPTUH B )KUBBIX CUCTeMaX. THITBI MUTAHUS.

44  OCHOBHBIE TPYIIIIBI, PA3THYAIOLIUECS 10 IHEPrO0OECIICUSHHIO.

45 Cyobcrparaoe dochopunmpoBanue. IHGEKTHBHOCTS CyOCTPATHOTO U OKHCIUTEIIHEHOTO
dhochoprmmpoBanus (OPOKEHUS U JbIXaAHUS).

46 Aowmotudeckue (paKTOPBI CPEIbl, 3AKOHOMEPHOCTH UX BO3JACHCTBHS HA OPTAHU3MBI.

47 buotnueckue (HakToOpbl Cpe/ibl, 3aKOHOMEPHOCTH UX BO3JACUCTBUS HA OPTaHU3MBI.

48 CocraB u CTpOeHHE MUKPOOHOI KIeTKH. OTINYHE OT 3YKapUOTHYECKON KIETKH.

49 Knaccudukamus IpoKaproT: UCKYCCTBEHHas, ecTecTBeHHas. Teopus M. B. I'ycesa.

50 MurenuanbHbIe U IPOXIKEBBIE TPHOBI.

51 T'pu6sl. Ocobennoctu crpoenus. (Mucor, Penicilinum, Aspergellius).

52 XapakTepHucTHKa SKOCHUCTEM.

53 Bupycsl: cTpoeHue, penpoayKIHs, pojib B )KU3HH YEIOBEKa.

Tembvl KOHmMPOLHBIX pabOmM NO OUCUUNTIUNE:

1 Crpoenune pacturenbHO  KJIeTKH. (OCOOEHHOCTH  CTPOEHHS  MapeHXUMHBIX,
IIPO3EHXUMHBIX KJIETOK.

2 XapakTepuCTHKa U THIIEBasi IEHHOCTH JKUPOBOM TKAHH.

3 BereraTuBHbBIC OpraHbl pacTEHU, UX CTPOCHUE, HCIIOJIb30BaHUE B KAaUECTBE MUIIEBOTO
CBIPBSL.

4 3aKOHOMEPHOCTHU CTPOEHHUSI OPTaHOB OMOPHON CHUCTEMBI, UX UCIIOIb30BAHNE B MUIIEBOM
MIPOMBIIIJIEHHOCTH.

5 Opransl pa3MHOXeHHs pacTeHui. X cTpoeHue, HCNoiIb30BaHuEe B KayeCTBE MUIIEBOTO
CBIPBSL.

6 CtpoeHue, BUIbI, XMMUYECKUHA COCTaB KOCTEH; OTIMYHE KOCTEH MOJIOIBIX M CTapbIX
KUBOTHBIX.
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OneHouHble CpeCTBA

7 OcHOBHBIE BUJIbI MBIIIL PA3JIUYHBIX BHJIOB YOOMHBIX )KMBOTHBIX. Pasnnuus no gpopme,
1o (QYHKIMH, UX CTPOCHUE, MTUIIIEBasi IICHHOCTb.

8 Mopdonorus n anaromust KopHsi. CTpo€HHE OCHOBHBIX KOPHEILIOOB.

9 XapakTepucTHKa U MHIIEBast IEHHOCTh KUPOBOU TKAHU.

10 3akoHOMEpHOCTH CTPOEHMsI TPyO4aThIX OPraHOB, MX MCIIOJIB30BaHHE B IHILIEBON
MIPOMBIIIJIEHHOCTH.

11 Ctpoenue K0xkH, UCIIOIb30BaHUE €€ B JIETKOH MPOMBIIUIEHHOCTH.

12 OcHoBHBIE pacTUTENbHBIC TKaHU. XapaKTEPUCTUKA IEPBUYHON 00pa30BaTeIbHON TKAHH
(MepHCTEMBI).

13 3axk0OHOMEpPHOCTH CTPOSHHSI MAPEHXMUMATO3HBIX OPraHOB, UX UCIOJIH30BAHNE B THILEBON
IIPOMBIIIJIEHHOCTH.

14 Jlenenue ckenera Ha oTaeabl. OCHOBHBIC 00JIACTH TejIa dKUBOTHOTO.

15 XapakrepucTuka HOKPOBHOM U MEXaHUUECKOH TKaHH.

16 Mcnonp30BaHMe B KA4ECTBE MUMIEBOTO CHIPHS PA3TUYHBIX KJIACCOB KHBOTHBIX.

17 CtpoeHne KpoBM M KPOBETBOPHBIX OpPraHOB, MHCIIOJNb30BaHME B  IMHIIEBOU
MPOMBIIIIJIEHHOCTH.

18 Mcnonbp30BaHMEe B KaUECTBE MUIIEBOTO ChIPbs PA3JIMYHBIX KIACCOB PACTEHU.

19 XapakrepucTuka >HIOKPUHHO-(PEPMEHTHOTO CHIphs. McCmonp30oBaHuE B THINEBOW H
JIETKOW MTPOMBIIIJIEHHOCTH.

20 MI3meHeHne CTPYKTYpHI MBIIII B CBS3M C BO3pPAcTOM, MOJ BIUSHHUEM KOPMIICHUS H
JIBUTaTE€JIbHOW aKTUBHOCTH.

21 Oco0eHHOCTH aHATOMUYECKOTO CTPOCHUS JOMAITHHUX TITHII.

22 OcHOBHBIE BH/JIbI YOOMHBIX )KMBOTHBIX. VX XapakTepucTHKA.

23 OCHOBHBIE JIEMEHTHI TPOBOISIINX TKAHEH. Pa3IMyHbIe TUITBI COCYTUCTHIX ITyYKOB.

24 OcobeHHOCTH aHaTOMUU PBIO.

25 CtpoeHne, BUIOBbIE OCOOCHHOCTH MICHHBIX MTO3BOHKOB MIIEKOTUTAOIIHX.

26 CtpoeHue cep/la, UCIOIb30BaHUE B MUIIEBON MPOMBIIUIEHHOCTH.

27 Mopdostorust u anaToMus jircta. OCHOBHBIE YaCTH JINCTA 371aKOBBIX.

28 OcoOeHHOCTH aHATOMUYECKOTO CTPOSHHSI KPOJIUKA.

29 boranndeckas Ki1acCUpUKaINs U CHCTEMaTHKa PACTECHHIA.
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30 Ctpoenue u pyHKIIMM MEXaHMYECKUX TKaHEH.

31 OyHKIMH U OCOOEHHOCTH CTPOCHHUSI OCHOBHBIX TKaHEH.

32 Knaccudukaruss NpoBOAAIIMX  TKaHeH. @OYHKIIMKM KCWIEMbl (IpPEBECHUHBI) U
0coO0CHHOCTH ee cTpoeHus. KakoBel pyHKIIMU (h103MBbI (J1y0a).

33 OyHKIMY COCTMHUTENBHBIX TKaHed. CBOMCTBA U MHUIICBOE 3HAYCHHUE COSIMHUTEIBHBIX
BOJIOKOH.

34 CtpoeHue U MUIICBOE 3HAUYCHHUE KUPOBON COCTMHUTEILHON TKaHH.
CTtpoeHne XpsIIeBoil TKaHu, e CBOMCTBA U ()YHKIIMU B OPraHU3MeE.

YMmerh

ymeeT

NPUMEHSTh  (QyHIaMEHTAJIbHBIE 3aKOHBI

€CTCCTBCHHO-HAYYHBIX JUCHUIIIINH npu peuicHun
npo¢eCCUOHATBHBIX 3a1a4

Ilpumepot npakmuueckux 3a0anuii
1. Ha 3Bepodepme OBUIO MOITYHYEHO MOTOMCTBO HOpOK: 148 Gembix, 154 uepubix u 304
KOXHMHYPOBBIX (CBETJIBIH OKpac ¢ uYepHbIM KpecToM Ha cnuHke). Onpenenute deHotunsl u
TE€HOTHIIBI POJUTEIEH.

2. B mapuukax Arpoxomruiekca «HypriioBo» BbICakeHa paccaga TomaroB. 31760 kycToB
9TOM paccaabl MMEJH IUIO/bI TpylIeBUIHONW GopMmbl, a 95150 kycTtoB — kpyrinoil. Onpexnenure
XapakTep HacleA0BaHus (POPMBI IJI0I0B y TOMATOB U T€HOTHIIBI UX POJUTEINEH.

3. VY oBca paHHSS CHEIOCTh JOMHHHPYET HaJ To3aHed. Ha OmbITHOM ydYacTke Ot
CKpEIMBaHUS MO3HECTIENOro oBca ¢ rudbpunom F1 momydueno 59789 paHHecnenbix pacTeHUN.
CKOJIBKO MPUMEPHO MO3AHECTICNIBIX PACTEHUN BBIPOCIIO HA OMBITHOM Y4acTKe?

4. Y TomaTOB KpacHas OKpacka IUIOJIOB JOMUHHUPYET HaJ KENTOW, a HOpMaabHas BBHICOTA
pacTeHui HaJ KapJIUKUKOBBIM. MMEOT copTa >KENTOIUIOAHBIA C HOPMAJIbHOM BBICOTOM H
KpacHOIUTOHBIM KapiuBoBbld. Kak 1enecooOpazHee M3 3TUX COPTOB IIOJYyYUTh HOBBIE!
KPaCHOIUIOJIHBIE HOPMaJIbHbIE IO BBICOTE€ U JKENTOIUIOAHBIE KapiukoBble? Kakoil copt
MTOJTyYHUTh Jierye?

5. Ilpu ckpemuBanuu MeXIy coOOW ABYX PacTeHMH THIKBBI, HMEIOIINUX Oy OKpacKy U
cepuueckyro Gpopmy IJI0J0B, MOTYUYEHBl CEMEHA, U3 KOTOPHIX B3OIIJIO TOJBKO JIBa PACTEHUS.
OpHo U3 HUX ObUIO ¢ OeTbIMU CPEepUIECKUMH TII0JaMU, JPYTO€ C JKEATHIMU YATUHEHHbIMU. C
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KaKuMM IJI0AaMHU MOTJIM ITOABUTHCA €IC PACTCHUA ThIKBEBI, €CJIINU OBl B30OIILI0 OOJIBIIIE CEMSIH?

6. B monekyne JIHK o6HapyxeHo 880 UTO3MHOBBIX HYKJICOTHIOB, KOTOPBHIE COCTABJISIFOT
22% OT BCero KOJMYECTBA HYKIECOTHAOB 3ToW Moaekynbl. Omnpenenure:l. CKOJIbKO
COJIEPKUTCS APYTUX HYKJICOTHUIIOB IO OTAeNbHOCTU B 3To Monekysne JIHK? 1. KakoBa qnuna
JTHK?

7. Kaxkoe ctpoenue Oyaer umers yuactok moiekyisl u-PHK, eciau uzBectHo, 4To yyacTok
onnou u3 ueneut JIHK umeer cnenyronryro nocnenoBarenbHocts: ALHAAALTTTHAAITI™?

Ilpumepvt mecmoswvix 3a0anuii
OnuH U3 TUIIOB BUI000Pa30BaHUS:
MaJCOHTONOIMUYECKUI
JUIONIATPUYECKUI
(U3HUOJIOTUYECK Ut
JKOJIOTUYECKUI

Pe3ynbrar MUKPOIBOJIIONNY - 00pa30BaHUE HOBBIX:
CEMEUCTB,
poJIoB
MOMYJISIUN
BUIOB

Bopr0a 3a cymiecTBOBaHME, €CTECTBEHHBIN OTOOp, HACIEICTBEHHAS H3MEHYMBOCTD IPOSIBIISIIOTCS B
nomyJsiiad. [Tomysiiust 9T0:

CTPYKTypHasl eJIMHUIIA BU/IA

€IMHUIIA YIKOCUCTEMBI

€/IMHMIIA YBOJIOLUH

KOMITOHEHT Onochepsbl

Oco0u pa3HBIX MOMYJIAIHUHA OJHOTO BHJIA:
CKPEITMBAIOTCSI, HO TUIOJOBUTOTO TTIOTOMCTBA HE JAIOT




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeCTBA

HC MOT'YT CKpCIIMBAaTLCA
MOT'YT CKpCIIUBATHCA TOJIBKO B HEBOJIE
MOT'YT CKPCHINBATHCA U AaBaTh IJIOJOBUTOC TIOTOMCTBO

DJeMeHTapHas eMUHUIA CYIICCTBOBAHUS BU/IA:
mopoa
MHOJIBU]L
MO JISLINS
0co0b

Mopdonorndeckum KpuTepreM BUa SBIISETCS:
OTIpeeNIEHHBIN apeasl pacIpOCTPaHEHUS
0CcOOEHHOCTH BHEITHETO M BHYTPEHHETO CTPOCHUS
0CcOOEHHOCTH TPOLIECCOB JKU3HENEATEILHOCTH
CXOJIHBIA HAOOP XPOMOCOM U I'€HOB

O05acThIO pacIPOCTPAHEHHS BUJIA B PUPOJIC HA3BIBACTCS:
3aII0BEIHNK
OHOreOIeHO3
3aKa3HUK
apean

Butom HaszbIBaeTCs rpyImna 0cooeii:
oOuTaroIIast Ha ONPEIEIEHHON TEPPUTOPUH
CKPEITUBAIONIUXCS U NAIOIINX TUIOJOBUTOE TTIOTOMCTBO
00WTAarOMAas B Pa3HBIX MOMYJISAINAX B OJTHOM OHOTEHO3¢e
CO37IaHHAs YeJIOBEKOM Ha OCHOBE MCCKYCTBEHHOTO 0TOOpa

4 CkeneTHas MyCKyJnaTypa B OCHOBHOM COCTOMT H3:
a) TIIQJKUX MBITIII]

0) MoTepeYHO-MI0IACATHIX MBIIIII]

5 OYHKIMUU NUIIEBAPUTEILHON CUCTEMbI dKUBOTHBIX:
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a) MOTOpHas
0) cekpeTopHas
B) BcachIBaTeIbHAs
T') BbIJeJICHHE HETIePEeBapPEHHBIX OCTATKOB MHIIH
1) SHAOKpUHHAs
6 K 3HIOKpUHHBIM OpraHaM XUBOTHBIX OTHOCSIT:
a) runodus
0) ne4eHb
B) TIOJKEITyTOYHAS JKeJe3a
T') IATOBUIHAS JKeJIe3a
Il) Cele3eHKa
7 OTanyme )KMBOTHOM KJIETKU OT PACTUTEIbHON
a) UMEET JKECTKYIO CTEHKY
0) HE UMEET )KECTKOM CTEHKU
B) HE COJIEPKUT ITIACTHT
I') COIEPXKUT IJIaCTH/IbI
Il) HET BaKyoJje
€) ecTh BaKyOJIH
8 JXKupoBas coennHUTENbHAS TKaHb IPEICTABIICHA!
a) OTIAENbHBIMH KUPOBBIMH KIETKAMHU
0) OTAETbHBIMH )KUPOBBIMH JIOJTbKAMH
B) COEIMHUTENbHO-TKAHHBIX BOJIOKOH
I') CKOIUIEHHE XHPOBBIX U APYI'HX KJIETOK B J0JIbKAX
9 KocTHast TKaHb COCTOMT U3:
a) OCCENHOBBIX BOJIOKOH
0) KOJUTareHOBBIX BOJOKOH
B) MHHEPAIBHBIC COSTNHEHUS
r) GpUOpO3HBIC BOJOKHA
) )KUPOBBIX KJIETOK
10 Kopremnnoas! — 370:
a) BUAOU3MEHEHHBIC KOPHHU
0) BUIOM3MEHEHHBIE TIO0EeTH
B) BHJIOW3MEHEHHBIE IO IbI




CTpyKTypHBIii
AJIIEMEHT [Tnaaupyemblie pe3yabTaThl O0yUeHUs OueHouHbIE CpEeACTBA
KOMIETEHINH

I') BUIOU3MEHCHHBIC CTCONIH

11 JIykoBuna — 3T0:
a) BUJOM3MEHEHHBIN ITOA3EMHBIN ITOOET
0) BUJOM3MEHEHHBIN Ha3eMHBIN TTOOET
B) BUOM3MEHEHHBIN KOPECHb
I') BHIOHW3MCHECHHEIN cTeOCTh

12 KouaH KamycTsl — 3TO:
a) BUJIOM3MCHCHHBIN MOI3EMHBIH moder
0) BUIOM3MCHECHHBIN Ha3eMHBII TI00er
B) BUJOW3MEHEHHBIN KOPEHb
') BHJIOM3MEHEHHBIN CTEOETh

Buagers - IpUHIMIAaMHU OHOTpaHC(HOPMAIMK CBOMCTB CHIPbS U
MHUIIEBBIX CUCTEM Ha OCHOBE 3HAHUH B 00JacTu 3amaua:
Guomorum. B cpeanux mmpoTax MpUTOK CONTHEUHOU SHEPTHH 3a ToJ cocTaBmser 3,8 k/x/ra. OquH rekrap jeca

MIPOU3BOJIUT 3a I'0J 10 TBICSY KHJIO0rpaMM APEBECUHBI U JIUCTHCB. B Ka)XI0M IrpaMMe IMMpOnU3BOJUMBIX
BEIIECTB 3aKi04eHo B cpeareM 19 k]I, CKOJIBKO MPOIEHTOB MAJaroIIeii JHEPTHH UCIIONB3YET Jiec?
3amanue 1: YCTaHOBUTE COOTBETCTBHE YPOBHS CTPYKTYPHOH OpraHU3aIiu OSIKOB U €T0

XapaKTEPUCTUKOM
YpoBeHb XapakTepucTuka
1. [lepBuunas A — TpexmMepHOe 00pa3oBaHHE MAPOBUIAHON (HOPMEI III00YIa, 00pa3oBaHHAS HOHHBIMH,
BOJIOPOIHBIMY, KOBAJICHTHBIMH AUCYJIE(MUIHBIMU CBSI3SIMU U THAPOGOOHBIMH
B3aHMOIEHCTBHIMU
2. BropuuHast b — mocnenoBaTenbHOCTE AMHUHOKHUCIIOT B TTOJUIIENITHIHON LIEMH, CBSI3aHHBIX
TIOJTMIENTHAHBIMHA CBSA3IMH
3. Tpernunas B — arperatsr Mosnekyi1, 00pa3oBaHHbIE HECKOTBKUMH TTOJIMIIETITHIHBIMH LETIIMH,
yIepKUBaeMble CITa0bIMI HEKOBAJICHTHBIME CBS3SIMH (MOHHBIMU, BOJIOPOTHEIMH,
THIPO(POOHBIMH)
4. YerBepTHuHas I' — Monekyna Oenka B BHJE CIIUPAITH WK CKJIAI4aTOTO CIIOS, MEXLYy CTPYKTYypaMH KOTOPBIX
00pa3yroTcs BOZOPOIHBIE CBA3ZU
1 2. | 3. | 4.
3amanue 2: YCTaHOBUTE COOTBETCTBHE MTPU3HAKOB CXOJCTBA IPHOOB C PACTEHUMH U )KMBOTHBIMHU
["pynisl IIpu3Haku cxoacTBa
Pacrenus A) HaNMM4Ue KIETOYHOU CTEHKH
JKuBoTHBIE b) HeTTOABMKHOCTH B BET€TATHBHOM COCTOSIHUH
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B) I'erepoTtpodHOE muTanue

I') PasmHOxeHME criopamu

/1) HeorpaHuueHHBIH BepXyIIEUHBIH pOCT
E) OrcyrcTBHE XI10pOILIACTOB

2K) OcmoTHueckoe muTaHue

3) Hanuuue xneTtoyHoil Bakyonu

W) Knerounas cTeHKa U3 XUTHHA

K) I'mukoreH B KJieTKax

JI) O6pa3oBaHre MOYECBHHBI

1. 2.

CyTbh IBOWHOTO OIIOJOTBOPEHUS Y IIBETKOBBIX PACTEHUIL: a) CIIMSHUE SIMIIEKIIETKH ¥ IEHTPaTbHON
KJIETKHY; 0) IEPEHOC YIBOCHHOT'O KOJUYECTBA MbUIBIIBI; B) CIMSHUE OJTHOTO CIICPMUS C SIMIIEKIICTKOM,
BTOPOTO € IIEHTPAIBHOI KJIETKOM 3apOo/IbIILIEBOT0 MEIIKA; I') CIUSHUE CIIEPMHUS U BET€TaTUBHOMN KIIETKH;
1) 00pa30oBaHME MBUIBIIHL




0) Ilopsinox npoBeaeHUs] MPOMEKYTOYHON aTTecTalMu, MOKA3aTeId U KPUTEPHH
OlleHUBAHUSL:

[IpomexyTouHast artecTanus Mo IUCHUILINHE «BHONTOTHS» BKIIOYAET TEOPETHIECKUE
BOMPOCKHI, TIO3BOJISIFOIIME  OICHUTh  YPOBEHb YCBOCHHUS  OOYYaIONUMHCS  3HAHUMA,
nabopaTopHble, TPAKTHUYECKUE W  KOHTPOJIbHBIC 3aHATHUS, BBUBISIOUINE  CTENCHb
c(OPMHUPOBAHHOCTH YMEHHI U BIIaJICHUH, IIPOBOAUTCS B POpPME IK3aMeHa.

[Toka3zaTenu u KpUTEPHH OLIEHUBAHMS SK3aMEHa:

— Ha OIEHKY «OTIMYHO» (5 OamioB) — OOy4arOmMUHUCS JIEMOHCTPHPYET BBICOKHMA
yYpOBEeHb C(POPMUPOBAHHOCTH KOMIIETECHIIMH, BCECTOPOHHEE, CHCTEMATHYECKOe U TIIyOOKOoe
3HaHWEe Y4eOHOro MaTepualia, CBOOOJHO BBINOJHSCT TMPAKTUYECCKUE 3aJaHus, CBOOOIHO
OTepHpyeT 3HAHUSAMHU, YMEHUSAMH, IPUMEHSET UX B CUTYAIMSIX MOBBIIIEHHON CIOKHOCTH.

— Ha OIICHKY «xopouioy (4 0ama) — 00yJaromuics IeMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETCHIIMIA: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIYyCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKHM, HETOYHOCTH, 3aTPYAHCHHUS TP AHAJUTUYCCKHX OIEpaIusX,
nepeHoce 3HaHUK M YMEHUH Ha HOBBIE, HECTAaHAAPTHBIC CUTYAIHH.

— Ha OIICHKY «YIOBJCTBOpPHUTENBbHO» (3 Oamia) — oOy4aroIIuics AEMOHCTPHPYET
MIOPOTOBBIA YPOBEHb COPMHUPOBAHHOCTH KOMIETEHINI: B X0 KOHTPOJIBHBIX MEPOTPUSTHIA
JIOMYCKAKTCS OIIUOKH, IMPOSBISICTCS OTCYTCTBUE OT/ACIBHBIX 3HAHWM, YMECHUH, HaBBIKOB,
00yYaromunCsl UCIBITHIBAET 3HAYMTEIBHBIC 3aTPYAHCHUS MPH ONEPUPOBAHUH 3HAHHUSAMU U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OILIEHKY «HEYJOBJIETBOPUTEIbHO» (2 Oamna) — o0yvaromuiicst 1eMOHCTpUPYET
3HaHusa He Oonee 20% TeopeTH4ecKoro mMarepualna, JOIMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE
MOYKET MOKa3aTh HHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS POCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBJICTBOPUTEIBbHO» (1 0am1) — oOydaronuiicss He MOXET IOKa3aTh
3HaHUS HAa YpPOBHE BOCHPOM3BEACHUS W OOBSCHEHUs HH(GOpPMAIMM, HE MOXKET IOKa3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 33]1au.

8 YueOHO-MeToqUYecKoe U MHGPOPMALTMOHHOE O0ecTieYeHue TN CHUTLIMHBI

a) Ocnoenasn numepamypa:

1. Mopdonorust MsICONPOMBIIIJIEHHBIX >KUBOTHBIX (QHATOMHUSL W THCTOJIOTHS) :
yuebHuk / M.B. Cupoposa, B.II. IlanoB, A.3. Cemak [u np.] ; mox obm. pexa. M.B.
CunopoBoit. — MockBa : UHOPA-M, 2018. — 307 c. — (Bsicmee oOpaszoBanue:
bakanaspuar). — Www.dx.doi.org/10.12737/24497. - ISBN 978-5-16-012309-7. - Tekcr :
snexktponHbii. - URL: https://znanium.com/catalog/product/935485  (mara oGparteHus:
30.09.2020). — PexxumM JOCTYIIA: 11O MOAIMHKCKE.

2. I'ynenkoBa, M. A. Amnatomusi pacrenuii. Yacte 1. Krnerka. Tkanu: YueOHOE
nocobue / I'ynenkoBa M.A., BuktopoB B.II. - Mocksa :MIIT'Y, 2015. - 120 c. ISBN 978-5-
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VY4eOHble ayAUTOPUU JJIsl TPOBEICHHS
3aHATHH JEKIUOHHOTO TUIIA

MynbTUMeuiHbIE CpeacTBa XpaHEHUS,
nepefayd W TOPEACTAaBICHUS  yuyeOHOH
nHpopmaruu

VY4eOHble ayaUTOPUM JJIsl IPOBEIEHUS
IPAKTUYECKUX 3aHATUH, TIPYIIOBBIX MU
UHIUBUAYaAJIbHBIX KOHCYJIbTaIN,
TEKYLLEro KOHTPOJIsSI U IPOMEXYTOUHOM
aTTecTaluu

Jocka, 3aKoHOHIATelbHAas, HOPMAaTHUBHAsA W
texHudeckas nokymenrtanus, ®OCeh1, yueOHO-
MeTOANYECKasi JOKyMEHTAIUs

Y4eOHblC ayAUTOPUH JJs MPOBEICHUS
J1a00paTOPHBIX pabOT

O6opynoBanue AJ1s BBHIIOIHEHUS JJAOOPATOPHBIX
paboT, XUMHUYECKast IOCY/1a, PEAKTHUBBI.
Harnsignele wmatepuanbl:  TaOJHIBI, CXEMBL,
IJTAKaThI.

IloMmemeHnust nj1g caMOCTOSTEIHLHONU
paboThl 00y4JarOIIUXCS

[lepcoHanbHble KOMIBIOTEPHI € TMakeToM MS
Office, BeixomoM B MHTEpHET U C JIOCTYIIOM B
AIIEKTPOHHYIO uH(GOPMaIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

[Tomenienue i XxpaHeHus U
npOopUIAKTHYECKOTO 00CTYKUBAHUS
y4e0HOT0 000PYIOBAHMS

Cremnaxku [uig XpaHEHUs y4eOHO-HAIJIAIHBIX
nocoouit u yu4eOHO-MEeTOINYECKOM
JOKYMEHTaLUH
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[Tpunoxxenue 1
Metoanueckue ykazaHHsl K IPAKTUYECKUM paboTam

IIpakTnyeckas padora 1
«Kuerka. PazHooOpa3ue KJIETOK B MHOTOKJIETOYHOM opranu3me. Kierounas reopus»

Ilenp paGotel: PaccMoTpers MHOrooOpasue KIETOK PpacTUTENIBHOTO U KMBOTHOI'O
OpraHu3MoB. /laTb CPaBHUTEIBHYIO XapAKTEPUCTUKY TUIIAM TKAHEW PACTCHUH U )KUBOTHBIX.

- Ui (hOpMUPOBAHUS YMEHUHN 00ydaroluiicsa JOJKEH 3HAaTh IOHATUE KIIETKA, TKaHb,
IIOJIOKEHUS KIIETOYHOU TEOPHH.

- B pe3yibTaTe BBIIOJHEHHUsS pabOThl 0Oydaroluiics IOJKEH yMETh CpaBHHMBAThH
Ouonornyeckne 00bEKTHl — KIETKH PACTEHHUI U )KUBOTHBIX.

ITonoxenus KIIETOYHONU TEOPUH

1. Knerka - HauMeHblIasg CTPYKTYpHO-(QYHKIMOHAJIbHAS €AMHULA JKMBOTO U
IIPEJCTABIAET COOOM OTKPBITYIO, CAMOPErYJIUPYIOLIYIOCs, CAMOBOCIPOU3BOASALIYIOCS
cucreMy. BHe KJIeTKHU )KU3HHU HeT.

2. Bce kneTkw CXOAHBI MO CBOEMY XHMHUYECKOMY COCTaBy M HMEIOT OONIWH TUTaH
CTPOEHHUSI.

3. Kietka mpoucXoauT TOIBKO OT KIETKH.

4. MHOroKJIEeTOYHbIE OpraHU3Mbl MPEICTABIAIOT COOOM CIIO)KHO OpraHU30BaHHBIC
HMHTErPUPOBAHHBIE CUCTEMBI, COCTOSIINE U3 B3aUMOJICHCTBYIOIUX KIETOK.

OnuHakoBbI€ KJIETKU 00pa3yloT TKaHH.

TkaHb — COBOKYNHOCTb KJIETOK W MEXKJIETOUYHOIO BEIECTBA, OOBEAMHEHHBIX OOIIUM
MPOUCXOXKAECHUEM, CTPOCHUEM U BBIMOIHAEMBIMU (YHKIUSIMHU.

TkaHu pacTeHUN U )KUBOTHBIX OTJIMYAKOTCS IPYT OT ApyTa.

TKAHU PACTEHUH
1 TloxpoBHas TKaHb

3amuTHYIO (DYHKIHIO BBHITOTHSET MOKPOBHAs TKaHb. OHa 3alMIIAeT CHApPYXHU BCe
OpraHbl pacTeHUsl OT BBICBIXaHUS, MOBPEXKIECHUH, Nieperpesa. B koxulie IMCTbEB U MOOETOB
KJIETKH TOKPOBHOW TKaHHM IIJIOTHO COMKHYTBI MEXAY COOOH, OHM MMEIOT MpPO3pavHyI0
KJIETOYHYIO CTEHKY, YTOOBI IPOIMyCKaTh CBET. B KOpHAX M CTEOISX MOKPOBHAS TKAaHb MOXKET
ONpoOKOBEBAaTh, MPEBpALIasCh B IPOOKY.

KAETER
ARCTSE

EopHEnoR
B DR

2 IlpoBopsmiasi TKaHb
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biaronaps npoBoasilieli TKaHU BEIlECTBA MOTYT II€pEMELIaTbCs 110 PACTEHUIO.
BemecTBa nmepememaroTcss B BOJHBIX pacTBOpax, KOTOPbIE TEKYT IO KJIETKAM IPOBOASIIMX
TKaHed. Y BBICIIMX pACTECHUM MPOBOAAIIAS TKaHb COCTOMT M3 COCYAOB, Tpaxeua H
CUTOBUAHBIX TpyOOK. B mpoBoasmmx TKaHAX €CTb IOpbl U OTBEPCTUS, KOTOpHIE
o0ecreunBaroT MePEeABHKEHNE BEIIECTB MEXAY KIETKaMU.

[TpoBoasias TKaHb IMPEACTABISAET COOOW Pa3BETBICHHYIO CETh, COCIMHSIONIYIO BCE
bl pacTeHuii. Takum 00pa3om, Bee 4acTh pacTeHUs OObEIMHEHBI B €IMHYIO CUCTEMY.

opras

3.Mexanunueckasi TKaHb
Mexanu4yeckasi TKaHb [103BOJISIET PACTEHUSM IMEPEHOCUTH pAa3JIMYHbIE HArpy3KH,
Hanpumep, Berep. KieTkn MexaHn4eckoil TKaHu UMEIOT OYEHb ITPOYHbIE KJICTOYHbIE CTEHKH.

4. O6pa3oBarenbHasi TKaHb

Knerku oOpa3oBaTeibHOM TKAHM JCIATCS B TEUCHHE BCEW >KM3HU pacteHus. Kietku
00pa3oBaTeNnbHON TKaHU JIeXkKAT TUIOTHO APYT K APYTY, JIENSICh, OHU 00pa3yrOT HOBBIE KIETKH
U TEM CaMbIM O6€CH€‘~II/IBaIOT pOCT paCTeHI/ISI HC TOJIBKO B JJINHY, HO U TOJ'IHII/IHy. KpOMe TOrO,
KJIETKA 00pa3oBaTeNbHON TKaHW PACTEHHM CIIOCOOHBI MPEOOPa30BHIBATHCS B KIETKU APYTUX
TKAHCH.

-0
)

|
'
|

—

VrA€KHCABIH
ras

Boaa

Vereuue

5 OcHoBHas TKaHb

3a co3/1aHNe ¥ HAKOIUIEHHE BEIECTB OTBEYAET OCHOBHAN TKaHb. IMEHHO B 5TOM TKaHH
HAXOJUTCS XJIopouiul, 6yarogapsi KOTOPOMY M3 HEOPraHWYECKHX BEIIECTB CHHTE3UPYETCS
opranuveckoe BeriectB0. OCHOBHAs TKaHb MPEUMYIIECTBEHHO HAXOMUTCS B JIUCTHIX
pacTeHUN.
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TKAHMU ) KUBOTHbBIX
BHIb! IMHTENHANSHON THAHK

6 OnurennanbHas TKaHb (SMUTEIHIA)

OO0pa3yer cioil KJIETOK, U3 KOTOPBIX COCTOAT MOKPOBBI Tella U CIU3UCTBIE 000JIOUKU
BCEX BHYTPEHHUX OpPraHOB U TIIOJIOCTEH OpraHu3Ma W HEKOTOpble Kene3bl. Yepes
SMUTEIMATIBHYI0 TKaHb IPOMCXOJUT OOMEH BELIECTB MEXIY OpPraHM3MOM H OKpY’Karolien
cpenoii. B onurenuanbHOW TKAaHM KIETKH OY€Hb OJM3KO MPHIETAlOT APYr K JpYyTy,
MEXXKJIETOYHOT'O BELECTBA MAJIO.

BHAb! COEANHUTENBHON TKAHU

7 CoennHuTEIbHAS TKAHD.

Oco0eHHOCTh COCNUHUTENBHOW TKAaHU — OSTO CUJIBHOE pPAa3BUTHE MEXKKIETOYHOTO
BEIIIECTBA.

OcHOBHBIMU (DYHKITUSIMU COCTUHUTENLHON TKaHU SIBIISIOTCS MUTATENbHAS U omopHast. K
COCJTMHUTEIIGHON TKaHU OTHOCSTCS KpOBB, JIMM(Da, XpsieBas, KOCTHas, >KHPOBas TKaHHU.
KpoBb 1 muMda cocTosT U3 )KUIKOTO MEKKIETOYHOTO BEIIECTBA U MJIABAIOIINX B HEM KJIETOK
KpOBH. DTH TKaHW OOECICYMBAIOT CBS3b MEXIAY OpPraHaMH, MEPEHOCS pa3UYHbIE Ta3bl U
BellecTBa. BONOKHHCTAs W COCAMHUTENbHAS TKAaHb COCTOMT U3 KIIETOK, CBSI3aHHBIX JPYT C
JPYTOM MEKKJIETOYHBIM BEIIECTBOM B BHJIC BOJIOKOH.

Bonokna Moryr jexarb IUIOTHO M PBIXJO. BOJTOKHHCTas COEIWHUTENbHAs TKaHb
UMeeTCsl BO BCeX opraHax. Ha peIXIIyI0 COCTMHUTEIIBHYIO TKaHb ITOX0Xa M JKUPOBas TKaHb.
Omna 6orara KJIeTKaMu, KOTOPbIE HAIIOJTHEHBI JKUPOM.
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LNGOWTA MAAWARA Wi

S

8 Mplreunas TKaHb

Ora TKaHb oOpa3oBaHa MBIIICYHBIMA BOJIOKHAMH. B WX LHTOIIAa3ME HAXOJATCS
TOHYANIIINE HUTH, CIIOCOOHBIC K COKPAIICHUIO. BBIIEISIOT MIaKyI0 W TOMEePEYHOIOI0CATYIO
MBIIICYHYIO TKAHb.

9 HepsHas TkaHb
CXEMA CTPOEHHS HEPBHOM KNETKH

AOATIMGTRY MRADONT € MMLIRMOR8) 00

CTpyKTypHOU €MHUIIE HEPBHOW TKaHU SBIISIETCS HEPBHAs KieTKa — HelpoH.Helipon
COCTOMT M3 TeJla U OTPOCTKOB. Teso HellpoHa MOXET ObITh pa3lIu4yHON (OPMbI — OBaJIbHOM,
3BE€34aT0i, MHOroyroibHoi. HelipoH umeer oHO sSApo, pacrosararoiieecs, Kak IpaBuilo, B
LIEHTPE KIIETKH.

BonbuIMHCTBO HEPOHOB UMEIOT KOPOTKHE, TOJICTHIE, CHIIBHO BETBSIMECS BOJIU3U Tena
OTPOCTKH U JUIMHHBIE (710 1,5 M), ¥ TOHKHE, U BETBSIIUECS TOJbKO Ha CAMOM KOHIIE OTPOCTKH.
JIIMHHBIE OTPOCTKU HEPBHBIX KJIETOK 00pa3yloT HEpBHbIE BOJIOKHA. OCHOBHBIMU CBONCTBAMH
HEHpoHa ABIsETCSA CIIOCOOHOCTh BO30YXKAAaThCS U CHOCOOHOCTH MPOBOJIUTH 3TO BO30OYKIEHHE
10 HEPBHBIM BOJIOKHAM.

3agaHus:
1. Ucnonb3yst MaTepuanbl TEOPETUYECKOW YACTH U JUTEPATypHbIE MCTOYHHKH, 3aMOJHUTE
TaOIHILy.

OcobenHoctu
Tun TKaHu 3HaueHue PucyHnox
CTPOEHHUS

2. Halimute COOTBETCTBUE MEXY TKAaHAMHU PACTEHUM M )KMBOTHBIX, HCXO/IS1 U3 BBITTOIHAEMBIX
byHKIMH.

KoHTpoJIbHBIE BOITPOCHI

1. TlonsTHE KIETKH.

2. ®opMyIHpPOBKA ONpEIeTICHIs TKaHH.

3. OCHOBHBIE MOJIOKEHUS KIIETOYHON TEOPHUHU.

4. KneTku 3TON TKaHU CIIOCOOHBI MPE0OPa30BbIBATHCS B KJIETKU APYTUX TKAHEH.

5. Oprannueckue BEIECTBA CUHTE3UPYIOTCS M3 HEOPTaHUYECKUX B OCHOBHOM TKaHU
OJs1aroiapst HAJIMYMIO 3TOrO BEIECTBA.
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6. CTpykTypHas eIUHHUIIAa HEPBHOW TKAHU.
7. KieTku 3TOM TKaHH 00ECTICUMBAIOT CBSI3b MEXK/Ty OpTaHAMH.

IIpakTuyeckasi pabora 2
«XuMnueckasi opranusanus kjierku. Heopranmyeckue Beniecrpay

Heanb: XumMuueckas opranusanus kjieTku. HeopraHuueckue BelIeCTBa, BXOMISIIUME B COCTAB
KJICTKH.
Hean pabotbi: PaccMoTpeTh HEOpPraHUYECKHE BEIIECTBA, BXOJAIIME B XHUMHYECKYIO
OpraHu3aIMIo KJIETKH. M3ydnTh OMOIOTHYEeCKOe 3HAaYCHUE BOIBI U COJICH B KIIETKE.

- s GopMHpOBaHUS YMEHUH OOyYaIONIWIICS IIOJDKEH 3HATh TIIOHSTHE KIIETKA,
MOJI0KEHUS KIIETOUHOU TEOPHUH.

- B pe3yJbTaTe BBIOJHECHUS PAOOTHI OOYYAIOMIMIACS TOJIKEH YMETh MEPEUUCHIIThH
HEOPraHWYECKHE BEIIECTBA, BXOMSAIINE B COCTaB KJIETKHM M Ha3bIBaTh MX OHOJIOTHYECKOE
3HAYCHHE.

IHos0keHus1 KIETOYHOM TEOPUH.

1. Krnerka - HaumMeHbInas CTPYKTypHO-(DYHKIIMOHAJIbHAS €IUHUIA KUBOTO H
MPEACTABISIET COOON OTKPBITYIO, CAMOPETYIUPYIOIIYIOCS, CAMOBOCIIPOU3BO/ISIILYIOCS CHUCTE-
My. BHe KIeTku )X1U3HU HET.

2. Bce kneTku cxo/iHbI 10 CBOEMY XMMHUYECKOMY COCTaBY M UMEIOT OOLIUII I1aH
CTPOEHHS.

3. KiteTka npoucxXouT TOJIBKO OT KIIETKH.

4. MHOroKJIeTOUHbIE OpTraHU3MbI IPEACTABISAIOT COOO0M CII0KHO OPraHM30BAHHBIE

WHTETPUPOBAHHBIE CUCTEMBI, COCTOSIIINE U3 B3aUMOICUCTBYIOIINX KIIETOK.

3HauMTENbHAS YaCcTh COCAMHEHUMN, BXOIAIIMX B COCTAB KJIETKH, BCTPEUYAETCs B OOJIBIIUX
KOJMYECTBAX TOJBKO B JKMBOW mpuponae. DTO opraHudeckue BemniectBa. OpHAKO €CTh
COEIMHEHMS, KOTOpBbIE OJMHAKOBO XapaKTEepHbl Kak JJig KUBOM, TaKk WU ISl HEKUBOU
MPUPOJIBI. DTO BOJA U MUHEPAIbHBIE COJIU.

Bopa. Cunraercs, yTo MUJIIMApAbl JIET TOMY Ha3aJl B NEPBUYHOM OKEAHE Ha Haulei
MJIaHETe 3apOJWJIACh JKHU3HB, W BCs JaJIbHEWINAs SBOJIONMS TPHUPOABI ObLIa HEPa3phIBHO
CBsA3aHA C BOJOW. YHHKAIbHBIE CBOWCTBA AITOH OTHOCHUTEIHHO HEOONBIION MOJIEKYIIbI
MO3BOJIMUIM HalleH INIAaHETe CTaTh TaKOM, Kakasg OHa ecTh ceidac. Bce »kurenn 3emin,
pacTeHUs U KUBOTHBIC, TPUOBI U OakTepuu, 00S3aHBI BOJE KU3HBIO. B 4éM ke 3akmoyaercs
0COOEHHOCTB ITOTO BEIIecTBA?

Monekyna BOJAbI — 3TO Ounoivb, T.€. Ha OJHOW CTOPOHE MOJEKYJbl COCPEIOTOYEH
YaCTUYHBIA TOJOKHUTEIBHBIA 3apsij, a Ha APYIrOM KOHIE — YaCTUYHBIA OTPULATEIIbHBIN.
Nmenno aTa 0COOEHHOCTh CTPOEHUS MOJIEKYJIbI BO/IbI onpenenser eé
CBOWMCTBO YHUBEPCANbHO20 pacmeopumeis. JIroObie BenecTBa, UMEIOIINE 3apsDKeHHBIC TPYII-
IIbI, PACTBOPSIIOTCS B BOjIe. Takue COeTUHEHHS HA3bIBAIOT cudpogdhuvhuimu (ot rped. hydros —
Boaa u phileo — nr00:10). BONBIIMHCTBO BEHIECTB, MPUCYTCTBYIOIIUX B KJIETKE, OTHOCUTCS K
ATOU TPyIINe, HAPUMEDP, COIU, AMUHOKHUCIIOTHI, caxapa, Oemku, mpocTeie cnupThl. Koraa Be-
IIECTBO MEPEXOJIUT B PACTBOP, €r0 PEAKIIMOHHAs CITOCOOHOCTh yBennunBaeTcs. OHAKO €CTh
COEIMHEHUS, KOTOpPbIE B BOJAE PACTBOPSIIOTCS OUEHb IJIOXO WJIM BOBCE HE PACTBOPSIOTC.
Takue BemecTBa Ha3bIBAIOT 2UOpogoobHbimu (0T Tped. hydros — Boma u phobos — crpax), k
HUM OTHOCSITCSI, B YACTHOCTH, >XHUPBI (JHUMHJBI), >XKHUPOMOJOOHBIE BEIIECTBA (JIUMOUIBI),
MOJINCaxXapubl U HEKOTOPHIE OCIIKH.

Booa yyacTByeT BO MHOTHUX METa0OJIMYECKHX Mporieccax. B peakiusx rugponusa Oenku
PaCIIEIUIAIOTCS 10 aMUHOKHCIIOT, @ KpaxMall — 10 TJFOKO3bI.

CoueTaHue 6bICOKOU MENna0EMKOCIU 1 MEen10npo80OHOCHU JIETACT BOJY HWJEaIbHOMN
KHUIKOCTBIO IS TIOAJIEPKAHUST TETUIOBOTO paBHOBECHs. Temio ObICTpO W PaBHOMEPHO
pacipeiensaeTcs MeK/1y BCEMU YacTsMU OpraHu3ma.
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Boicokaa uHmeHCUGHOCMb UCHApeHUA TIPUBOIUT K OBICTPON TMOTepe TeIuia W
MpeloXpaHseT OT IMeperpeBa: HCHApeHHe Yy PACTeHUH M MOTOOTHECICHHE Yy >KUBOTHBIX
SBIIIIOTCS  3alIUTHBIMH PEAKIUSIMUA ¥ TO3BOJISIIOT TPH MHUHUMAIBHON TIOTEpE BO/IBI
CYILIETBEHHO CHU3UTH TEMIEpaTypy Tena.

[TpakTUYeCKH TIOJIHAS HECHCUMAEMOCHb BOJBI O0eCTieunBacT Mo aepKaHue (Hopmbl
KJIIETKH, & 6A3KOCHMb IPUJIAET BOJIE CBOMCTBA CMA3KH.

Boicokaa cuna noeepxHocmuoz0 HamsaxiceHus BOAbl 00ECIEYMBACT BOCXOJSIIMA H
HUCXOJSIIUNA TPAHCIIOPT BEUIECTB B PACTCHUSIX U JIBH)KEHHE KPOBU B KaMIUIsIpax.

Couin. BaxkHyto ponb B IKH3HEACSITEIBHOCTH KIETKH HWIPAIOT MHUHEPAIBHBIC COJIH,
TIpe/ICTaBIeHHbIC B 0CHOBHOM KatroHamu kanmus (K), marpus (Na*), kanbmus (Ca2+), MarHus
(Mg*) u anmonamu comsmoit (Cl), YTOJIbHOM (HCO®), dbocdopnoii (HPO,%, H,PO4 ) n
HEKOTOPBIX JIPYTHX KUCIOT. MHOTHE HOHBI HEPABHOMEPHO pacIipe/ie]eHbl MEKy KIETKOM 1
OoKpykawmiet cpenoil. MMmenHo Onarogapsi 3TOMY OCYIIECTBISIIOTCSI MHOTHE Ba)KHbIC
MIPOLIECCHl JKU3HENIEATEIbHOCTH, TaKhe KaK BO30YXKJIEHHE HEPBHBIX KJIETOK, COKpalleHHe
MBIIIEYHBIX BOJIOKOH.

AHHOHBI C1a0bIX KHUCIOT (HCO3*, HPO427) YYaCTBYIOT B MOJJEPKAHUHM KUCIOTHO-
nienouHoro 6amanca (pH) kiretkn. AHHOHBI (HOCHOPHOI KUCIOTH HEOOXOIUMEI ISl CHHTE3a
HYKJICOTH/IOB U HYKJIEHHOBBIX KUCIOT.

MuHepanbHBIC COJIM B KHBBIX OPTaHU3Max HAXOAATCS HE TOJHKO B BUJEC MOHOB, HO U B
TBEPAOM cocTosiHuu. KocTu Haiero ckeiera B OCHOBHOM COCTOSIT U3 (hoc(aToB KalbLUs U
Maruus. PakoBHHBI MOJUTFOCKOB (DOPMUPYIOTCS U3 KapOOHATa KaJbIUA.

3apanue: lcnonb3yss Marepuanbl TEOPETHUYECKOM 4YacTH M JUTEPATYPHBIX HCTOYHHUKOB,
3aII0JIHUTE TAOJIHIIGI.

CBoOICTBa BOJbI buonornueckoe 3HaucHNE
1. YHUBEpCaabHBIN paCTBOPUTEID
2. TermmoéMKOCTh U TETUIOTPOBOIHOCTH
3. IHTeHCUBHOCTH HCIAPEHUS
4. HecoxnmMaeMoOCTh
5. Bs3kocTh
6. [loBepXHOCTHOE HATsHKEHUE

MuHepanbHbl€ BEIIECTBA KIETKU Bbuonornueckoe 3Hauenue
Bakueiinmme kaTHOHBI KJIIETKH.
(nepeyuciums KamuoHbl)

Baxneiime aHMOHBI KJIETKH.
(nepeuucaumos aHUOHbL)

MuHepanbHbIe BEIIECTBA, HAXOMSIIMECS B
KJIIETKE B HEMOHU3UPOBAHHOM (hopMme.

4 KOHTpOJIbHBIE BOIPOCHI

ITonsaTHe TUIONIb.
I'unpodobublie BemecTsa.
IunpodunpHbie BelecTBa.
[Tepeuncnuts CBOMCTBA BOJIBI.
3HaYeHNE KATUOHOB M aHHOHOB.

s E
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IIpakTnyeckas padora 3
«Pemenne 3a1a4 Mo MOJIEKYJISIPHOH OMOJIOTHID)

Lesab padorsl: chOpMHPOBATH NMPAKTUUECKUE YMEHUS W HABBIKM PELICHUS YIPaXXHEHUH U
3aJa4 10 MOJICKYJISIPHOM OMOJIOTHH, YMETh paboTaTh ¢ TaOIUIAMH.

Teopernueckuii maTepual

Cunme3 Oenxka - OIWH W3 OCHOBHBIX IPOIIECCOB MeTa0olu3Ma B KJIETKe. JTO -
MaTpuuHblid cuHTe3. s cunTe3a Oenka HeoOxomumbl JIHK, wPHK, tPHK, pPHK
(puboCOMBI), aMUHOKHUCIOTHI, (hepMEHThI, HOHBI MarHus, sHeprust AT®. OcHoBHas poJib B
OTIpesieNieHuH CTPYKTYpHhI Oenka npuHaanexut JJHK.

Undopmanus 00 aMHUHOKHCIOTHOM MOCJIEIOBAaTeIbHOCTH B  MOJIEKyJe Oelka
3akoaupoBana B Moiyekyne JIHK. Crnoco6 3amucu mHbopManuy Ha3bIBAIOT KOAUPOBAHUEM.
['eHernyeckuii Koa - ATO CUCTEeMa 3amucH  HMHQOpPMAIMM O MOCIEA0BATEIbHOCTH
pAaCIIOIOKEHUs aMUHOKHCIOT B O€JKax C MOMOIIBbIO0 TMOCIIEI0BATEILHOCTH PACIIOJIOKEHUS
HYKJICOTH10B B nHGopMarmonnoit PHK.

B coctraB PHK Bxomsar nykineotuasl 4 Tunos: A, I', LI, Y. B coctaB 0enkoBbIX MOJIEKYIT
BxoauT 20 amunokucnot. Kaxxnas u3 20 aMUHOKUCIIOT 3amu@poBaHa MoCcie10BaTeIbHOCTHIO
3 HYKJICOTH]IOB, HA3bIBAEMBIX TPHUILIETOM, HJIM KOAOHOM. M3 4 HYKJI€OTHUIOB MOKHO CO3/1aTh
64 paznuyHble KOMOMHALMY TI0 3 HYKJIEOTHAA B KX I0H (43:64).

CBoiicTBa TeHETHYECKOT0 KOJAa
1. 'eneTndeckuii KOJ mpuniemmbiii.

Tpunnersl HYKJICOTHAOE AMHHOKHC/IOTEI
YUY CEepHH

rgy aTaHHUH

I'VII BATHH

2. Kon svipootcoen. D10 03Ha4YaeT, YTO Kaxk/lasi aMMHOKHCIIOTa KOJUpYyeTcsl 6ojiee 4eM OJHUM
KOZOHOM (0T 2 710 6):

TpHNIETH HYKISOTHAOB AMHHOKHCTIOTHI
Y¥T

s Jefinun

vy

Y1

3. Kox ne nepekpbleaiou;uﬁc;z. 9710 3HAYUT, YTO IOCICAOBATCIBHO PACIOJIOXKCHHBIC KOJOHBI
SABJIAOTCS ITOCJICAOBATCIIBHO PACIIOJIOKCHHBIMU TPUIJICTAMU HYKJICOTHIOB!:

KOIOHEI VVII VIV VV]

AMHHOKHCIOTHL CI)E:HHJIEIJ]EIHHH CCPHH JeHIHH

4. yHM@epCClﬂeH JJIs1 BCEX KIIETOK (‘-ICJIOBeKa, JKHBOTHBIX, paCTCHHﬁ).

5. Cneyughuuen. OMMH M TOT >K€ TPUILJIET HE MOMKET COOTBETCTBOBATH HECKOJIbKUM
AMUHOKHCIIOTaM.

6. CuHTe3 Oeslka HAaYWHAETCSl CO CTAPTOBOTO (HAYaIbHOTO) KomoHa A YT, KOTOPHIi KOIUpyeT
AMUHOKHCIJIOTY METHOHHUH.

7.3akaHunBaeTCs CHUHTE3 Oenka OJHHUM W3 TPEX CMON-KOOOHO8, HE  KOJIUPYIOIINX
aMHUHOKUCIOTEL: VAT, VAA, YVTA.
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Tadauuma reHeTH4ecKoro Koaa

AMHHOKHC10TA

Konousr nPHK

PeHanaHuH

Jeftuun

Haonefinnn

MeTHoHHUH

Baann

Cepun

[Mponuu

Tpeonun

ATaHWH

Tuposun

[meThHanH

INuunn

AcnaparmH

Jusun
AcTiapariHoBasg KHCIoTa
IayrasmiH

Lncrenw

Tpuntodan
AProiHMHOBAY KWCIOTA
AproHuH

VVI, ¥Vl

VVA, VVI, LVY, Uvl
VA, LI¥YT., AVY, VAILL AVA
AVT

I'VV, I'VL, VA IVI
VIV, VIIII, VIIA, VIIT
Y, IO, A, IOr
ALY, ALLLL, ALLA, ALLL
TIY. TIIIIL, TIIA, TIIT
VAY, VAL

LAY, LIAIIL

LIAA, LIAT

AAY AALL

AAA, AAT

TAV, TAIIT

FAA, TAT

VIV, VIl

VIT

ury. uro, ura. urr
ATA, AIT

VYuacrok JHK, coxepxamuii wHGOPMAIMIO O CTPYKTYpe OIMpEACIIEHHOTO Oeka,

HA3bIBAIOT TE€HOM. ['€H HEemOCPEJCTBEHHOIO ydacTUsi B CHHTe3¢ Oelka He HpPUHHUMAET.
[Tocpenaukom Mexnay reHoM u Oenxom siBisiercss mHpopmanmonnas PHK (uPHK). JTHK
urpaet poap matpuibl Aig cuare3a UPHK B sape kinerku. Monekyna /IHK na yuactke rena
packpyumnBaetrcsi. C onHoM u3 ee mened mnepenucwiBaercss uHpopmauus Ha uPHK B
COOTBETCTBUU C NPHUHIMIIOM KOMILIE- MEHTAPHOCTH MEXKIY a30TUCTHIMU OCHOBAaHUSMHU
HYKJIIEMHOBBIX ~ KHCJIOT. OTOT  MpOLECC  HAa3bIBAIOT mpaHcKpunyuetl. TpaHCKPUIILUS
MPOUCXOIUT B siApe KieTku npu yyactuu pepmenta PHK-monmmepassl u ¢ ucnonb3oBanueM
sHeprun AT® (puc. 1)

Jimoituan crompasts JIFK

r g
S WP %
e\
141 [~}

CaoGonsanie
ny kneosuwnTpudocdaTn

s TpaucxpuGugman -
FOTEPAIC KM pyemas

uernst JIHK seHoBas

COOMMHAIOTCSH

Pucynox 1 Tpanckpuniusi.
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Cunte3 Oenmka OCYyIIECTBISETCS B LUTOIUIa3Me Ha pubocomax, rae uPHK cmyxwur
Matpuriei (puc. 2). IlepeBoa mociaeaoBaTeIbHOCTH TPHUILUIETOB HYKJICOTHIOB B MOJICKYIIE
nPHK B crenn(UIecKyro [10CIEA0BATEIBHOCTD aMHHOKHUCIIOT
Ha3bIBAIOT mpancasayueu. CunresupoBanHas HMPHK BbixoguT depe3 mopel B siAEpHOM
000JI0YKe B LUTOIUIA3My KIETKH, OObeauHseTcs ¢ pubocomamu, 00pa3ys MOIMPUOOCOMBI
(momucomsl). Kaxkmass pubocoma COCTOMT M3 OBYX CyOBEAMHHI] - Oosbmioi u Manmoi. uPHK
NPUCOCTUHSIETCS K MaJIo CyObEAMHHULIE B IPUCYTCTBUU HOHOB Maruus (puc. 3).

NaeTeg

AL - L A EEE T
a

furonsoimg

FOOHCARULR e [

Pucynok 2. Cunte3 6enka

Antpmmoaapin - TFH K cun reraan I,..-

Neoimes crmpans THK . = {_ [;B_g_

PHE-nomsrsepiaa K paaLipe et Ancipg-

Anepin ofone TPHEK-ammec- MROTE
HRCTOTR R M TPHE

[ Fnepuas nopa / (FPHK + Ganos)
JTHE -murpenm.
_(‘\]' ﬁ s j: g% :-FHK [mnsncre ¢
s T prBocomaser
e P FCANI ofipa yer
S TRy |

ToaaMmenTanan mem:
CEOIMT &

Pucynok 3. OCHOBHBIE CTPYKTYpPBI, YIaCTBYIOIINE B OSITKOBOM CHHTE3E.

B nuronnasme naxoxastcs tpancnoptHeie PHK (TPHK). Kaxnas amuHokucinora umeer
ceoto TPHK. ¥V wmonexynsr TPHK Ha onHONM M3 merenb uMmeeTcs TPUILUIET HYKIEOTHOB
(aHTHUKOJIOH), KOTOPBIN KOMILIEMEHTapeH TpurieTy Hykjieotu10B Ha UPHK (xonony).

AMUHOKHNCIIOTBI, HAaXOZAIIKMECS B LUTOIIA3ME, aKTUBHUPYIOTCA (B3aUMOAECHCTBYIOT C
AT®) u ¢ nomompio pepmenta amuHoaumi-TPHK- cunrterassl npucoenunsitorcs k TPHK.
[TepBoiii (craproBbii) komon MPHK - AVI - Hecer uHpopmanuioo 00 aMHHOKHCIOTE
metnonune (puc. 40). K »stomy komony mnoaxomut wmonekyna TPHK, conepxamias
KOMIUIEMEHTApHbII aHTUKOJOH W HECyllas IEepBYI0 AaMMHOKHMCIOTY METHOHMH. OTO
obecrieunBaeT CoeIMHEHUE OONBIION U MaJIol cyOobenuanil pudocombl. Bropoit kogon nPHK
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npucoeaunsier TPHK, coneprkaiyto aHTHKOJOH, KOMIUIEMEHTapHbI 3ToMy KoaoHy. TPHK
COJICPKUT BTOPYIO aMHUHOKHCIIOTY. MeXy TepBOi W BTOPOH aMHUHOKHCIOTaMHU 00pa3zyercs
NenTUaHas CBsi3b. PubocoMa mpepsIBUCTO, TPUILIET 3a TpUILIETOM, nepemernaercs mo nPHK.
ITepBas TPHK ocBoGok/1aeTcss M BHIXOAUT B MIUTOILIA3MY, II€ MOXKET COSTUHATHCS CO CBOCH
aMUHOKHCIIOTOM.

I[To wmepe mnpoaswxkenus pubocombl mo WPHK k mnomumentumHoil 1emoyke
MIPUCOCIUHSIOTCS aMUHOKHCIIOTHI, COOTBEeTCTBytolue TpumietaM MPHK u npuBesennbie
TPHK.

«CuuTbiBanue» pudocoMoii nHpopmanuu, 3axiodennoit B uPHK, npoucxoaut 1o tex
op, MOKa He JOMIET JI0 OAHOTO U3 Tpex cron-KoaoHoB (YAA, YI'A, YATL).

A - cBsa3piBaHue amuHoanui - TPHK;

b - oOpa3zoBaHue NMENTHIHON CBA3U MEXIY METHOHUHOM M 2-0if aMUHOKHCIIOTOM;

B - nepemerienne puO0COMBI Ha OJTMH KOJIOH.

BBIXOJIUT U3 PUOOCOMBI M IPUOOPETACT CTPYKTYPY, CBOMCTBEHHYIO JTAHHOMY OCIIKY.

HemnocpencrBennass (yHKIHS OTICIBHOTO I'€Ha COCTOUT B KOIMPOBAHUHM CTPYKTYPHI
orpezeneHHoro 6enka-hepMeHTa, KOTOPbI KaTalu3upyeT OJHYy OMOXMMUYECKYIO PEAKIIHIO,
MIPOTEKAIOIIYIO B OTIPEICTICHHBIX YCIOBUSIX CPEIbI.

I'en (yusacroxk JIHK) — wPHK — Oenok-pepmMeHT — OuoXumMuueckas peaxkius —
HACJIECTBEHHBIN MPU3HAK.

3aganue:
3ananue 1: Jlatb onpenesneHus NOHITHSIM:
1. Pubocoma -

. Makpomonekyna -

. buononumep -

. Monowmep-

. AMMHOKUCJIOTHI -

. GepmeHr -

. Hykneorun -

. JHK -

. PHK -

10. KommiemenTapHOCTSD -

3ananue 2: Pemuts 3a/1auM 110 BapUaHTaM.

O 03O L B W

Bapuanm Ne 1
l.ens JJHK wumeer cnemyromee crpoenue: ATIALIUATTHALIATLL. Onpenenutsb
MOCJIEI0BATEIbHOCTh AaMUHOKHUCIIOT B MOJIEKYJIe OenKa.

2. UzsectHo, uro Bce Buabl PHK cunresupyrorcs na [IHK. ®parment /IHK, nHa
KOTOPOM  CHHTE3upyeTcs  ydacTok neHtpaibHod 1enu TPHK, wumeer Takyro
nocienoBarenbHOCTh: ATATLITIAALIT. YceranoButs nocnenoBarenbHocTh yuactka TPHK,
CHUHTE3UPYEMOT0 Ha 3TOM (hparMeHTe U aMUHOKHCIIOTY, KoTopyto nepeHocut 3ta TPHK, eciu
TPETUH TPUILIET COOTBETCTBYET aHTUKOAOHY TPHK.

3.®parment PHK: ALILIITYVYITHOYAVI. Onpenenuts ¢ kakoro ywactka JJHK
CHHTE3UPOBAH 3TOT (PpParMeHT U €ro JUIHHY.

Bapuanm Ne 2

1. B cucreme wuckycctBeHHOTo cuHTe3a Oenka BBenu TPHK, wumeromue Ttakue
antukonoHsl: YYA, IIIIA, ALIA, LII'A. OnpenenuTs Kakne aMUHOKHUCIIOTHI IPUCOEANHSIOTCS
k atum TPHK.
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2. Henp AHK umeer cnenyrommuii cocraB: TAITTATTAATI TIATLT. Onpenenuts
nocienoBareabHocTh MPHK, KoTOpas cuntesnpoBana Ha 3Tom pparmente u maccy JJHK.

3. UsBectHo, uto Bce Buiabl PHK cunresupyrorcs na JJHK. Pparment JHK, Ha
KOTOPOM  CHHTE3MpyeTcsi  y4acTok  meHrtpanpHodM menu TPHK, wumeer  Takyro
nocienoBatenbHOCTh: [IIUTTAAITTTI TTAT. YcraHoBUTH MOCIEAOBATEIBHOCTh Yy4YacTKa
TPHK, cunTesupyemoro Ha 3ToM (pparmMeHTe M aMHUHOKHCIOTY, KOTOPYIO IEPEHOCHT 3Ta
TPHK, ecnu BTOpOii Tpuruier coorBeTcTByeT aHTUKkoA0HY TPHK.

Bapuanm Ne 3

1. bBenok koaupyercss TakoW TmoOCienOBaTeabHOCThIO  HykieoTuaoB JHK:
TITTATTATTAATI TULT. OnpenenuTs mocien0BaTEIbHOCTh AMUHOKHUCIIOT B OEIKe.

2. ®parment JHK umeer cnemyrommii coctaB: FALIHALITIAATITTT. Onpenenuts
MOCJIE0BATEIbHOCTh HYKJICOTH0B BO BTopo# nenu JJHK u maccy atoro yyacrka.

3. UsBectHo, uro Bce Buabl PHK cunresupyrorcs na JIHK. ®parment JHK, na
KOTOPOM  CHHTEe3Upyercsi  y4yacTok  HeHTtpanpbHodM wnenu TPHK, wumeer Takyro
nocienoBareabHOCTh: AAAATAIAAALLL YcraHoBUTH MOCIEIOBATEIBHOCTh YydacTKa
TPHK, cunTesupyemoro Ha sToM (pparMeHTe W aMHUHOKHCIOTY, KOTOPYIO MEPEHOCHT 3Ta
TPHK, ecnu tperuit Tpumuier coorBeTcTByeT aHTUKO10HY TPHK.

Bapuanm Ne 4

1. M3BectHo, uto Bce Buapl PHK cunresupyrorcs na [JHK. ®parmentr JAHK, Ha
KOTOPOM  CHHTEe3HMpyeTrcsi  y4dacTok  meHrtpanpHodM nenu TPHK, wumeer  Takyro
nocinenoBarenbHOCTh: L[TITIAAT'AAATLI. VYcTaHOBUTH HOCIEAOBATENIBHOCTh Y4acTKa
TPHK, cunTe3upyemoro Ha 3TOoM (pparmMeHTe M aMHUHOKHCIOTY, KOTOPYIO IEPEHOCHT 3Ta
TPHK, ecnu BTOpOil Tpumier coorsercTByeT aHTuko10Hy TPHK.

2. ®parment UPHK: VYYVAVI'VYVITT AA. Onpenenuts ¢ kakoro yvactka JJHK
CUHTE3UPOBAH ATOT ()parMeHT U €ro JUIMHY.

3.Vuacrok JIHK nmeer Takoii coctaB: AT TTTAAAAAIIATT. Bo BpeMs peruukamnuu
LIECTOM CJIeBa aJE€HWIOBBIA HYKJIEOTHJ Bblnana. ONpenesnnTs CTPYKTYpy HOJUNENTUAHON
L[ENU B HOPME U MOCIIE MyTalUH.

KoHTpoJIbHBIE BOITPOCHI.

1. Otimnune monexyn J{HK or PHK.

2. Bunet PHK 1 ux ponb B cunTe3e Oenka.
3. Buast HK 1 ux ponsb k kierke.

4. Cymuocts koaa JIHK.

IIpakTnueckas padorad
«Crtpoenue n pyHKkuum kjiaeTku. OpraHouabl KIeTKH»

Hesb padoThi: V3yunTh CTpoeHUs U (PYHKIIMH OPraHOMIOB KJIETKH.

- U1 (OPMUPOBAHUS YMEHUH OOYYarOUIUiics JODKEH 3HATh MOHATHE KJIETKA, MOJO0XKEHUs
KJIETOYHOW TEOPHH.

- B pe3yibTaTe BBIMOJHEHUS paboThl OO0ydaroUIMiics JOKEH YMeTh MepeduciIsTh
OpraHou/Ibl, BXOJSIINE B COCTAB KJIETKU U Ha3bIBaTh UX OMOJIOrMYECKOe 3HAaUCHHUE.

Teopernuecknii MaTepua - CTpoeHne :;KHUBOTHOM KJIETKH.

37



MNASMATUHYECKARA
MEMBPAHA

SHAOIUTASMATHYE MUTOXOHA
CKAA o

HTR

Oupomnasmaruyeckas cetb (DIIC). Cucrema BeTBAUIMXCS KaHalbIEB. [I[poHU3BIBAIOT BCe
nutornazMy. B myrpun JIIC npoucxoasT BHyTpukieTouHsle mnporecchl. [To cucreme cetu
OCYIIIECTBIISIETCS] TPAHCIIOPTUPOBKA BEILIECTB.

Kommuteke Nompmxu. [IpencraBnser coboil cucTeMy MEIIOYKOB, KOTOPHIE YIIOKEHBI B CTOTIKY.
[lepecTpoiika TUNHUIOB U OEIKOB, «YMaKOBKa» M HAKOIUIEHHE.

JImzocombl. Ily3bippkn ¢ OJHOHW MeMOpaHOH, B KOTOPBIX 3aKJIIOYEHBI (PEPMEHTHI.
Pacmiemisror MosIeKyIbl, TEM CaMbIM Y4acTBYIOT B TUIIEBAPEHUU KIIETKH.

MuroxoHapun. dopmMa  MHTOXOHIPHHA  MOXKET  OBITh  TAJOYKOBUAHAS  WIIH
oBasibHasA. OTBEYAOT 3a CUHTE3 UCTOYHUKA SHEPrUu — ATO.

PuGocomsbl - HeOonbmme Tema B Qopme cdepbl. [Ipou3BOIAT CHHTE3 IONUTEHITHIHBIX
LIETIOYEK.

Kuerounelii 1meHTp U3 ABYX LWJIMHIPUYECKUX OPraHOWJIOB — LIEHTPUOJICH. YUYacCTBYET B
JIEJIEHUN.

SAnpo - pacnonaraercs B LIEHTPE U UMEET OBAJIbHYIO WIM KPYIiayro Gopmy. B snpe xpaHurcs
rererudeckas nHpopmanus B Buae JJHK ¢ Oenkamu rucronamu.

[Ina3marndeckas MemMOpaHa — OTTPAaHUUYUBAET COAEPKUMOE KIETKH OT OKPY’KaloIlel cpesl
(Ipyrux KJeTOK, MEXKJIETOUYHOTO BELIeCTBA), COCTOMT M3 MOJIEKYN JHUIHIOB M Oelka,
o0ecrnieunBaeT CBA3b MEXAY KIETKAMHU, TPAHCIOPT BEHIECTB B KIETKY (IIMHOLUTO3,
GdaronuTo3) U U3 KIETKU.

[uTomnna3ma — BHYTpEHHSS MOTYXKHUIKAs Cpe/la KIETKU, KOTOpas 00E€CIEUnBaET CBSI3b MEXKIY
pPAacloJIO)KEHHBIMM B HEW SIIpOM M OpraHonjamMu. B nurormiasme HpoTeKaroT OCHOBHBIE
IIPOLIECCHI KUZHEACATEIIBHOCTH.

Bakyonu — 1mosiocT B LMTOIUIA3ME, 3aIllOJHEHHBIE KJIETOUHBIM COKOM, MECTO HAaKOIUICHUS
3aIIaCHBIX ITUTATEIbHBIX BEIIECTB, BPEJHBIX BEIECTB; OHU PETYIUPYIOT COICPKAHUE BOIBI B
KJIETKE.
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[Tnactuae! (XJI0pOIIIACTHI, JIEWKOIIIACTHI, XPOMOIUIACTHI), X COAEPKAHUE B KJIETKE — IJIaBHAs
0COOEHHOCTh PAaCTUTENILHOTO OpraHu3Ma. XJIOPOIUIACThl — IUIACTH/IBI, COAEPIKAIINE 3€JICHBIN
OUTMEHT XJIOPOQHIUI, KOTOPBHIM IOTJIONIAeT PHEPTUI0 CBETa U HUCIOJIB3YeT €€ Ha CHHTE3
OPraHMYECKUX BEILECTB U3 YIJIIEKUCIIOTO I'a3a U BOJBI.

3amanus:
1. 3apucoBarb JKUBOTHYIO KIJIETKY.
2. 3anoyHUTH TaOIUILy.

Ne Brimmonusemeie Oco0enHocTH
Opranou/ibt
/0 byHKIMIHN CTPOEHUS

KoHTponbHbIe BONPOCHI:
1. Ornuuwne )XUBOTHOM U PaCTUTEIBHON KIIETOK.
2. Ilepeuncnutb opraHOU/IBI KIETKH.
3. Opranoun, OTBETCTBEHHBIN 332 XpaHEHUE U TIepeaady HacIeICTBEHHON HH(OPMAITIH.
4. Cucrema KaHaJbLEB.
5.  Opranoujpl, y4acTBYIOIIHME B I€TICHUU KIIETKH.

IIpakTnueckas padorad
«CpaBHeHHe npoueccoB (POTOCHHTE3a U XeMOCHHTE3a»

I_[e.m,: BeIsICHUTE  0COOEHHOCTHU IIpoueccoB (bOTOCI/IHTGSa, XEMOCHHTE3a. Y CTaHOBUTH
CXOACTBO U pa3JINinC JaHHBIX ITPOLICCCOB.

Teopernuyeckuii MmaTepuall

@doTocuHTE3 ATO TMpolecc OO0pa30BaHUS IKUBBIMH  PACTUTENBHBIMH  KIIETKAMH
OpraHWYECKUX BEIIECTB, TAKUX, KaK caxapa U Kpaxmalj, u3 Heopranudeckux - u3 CO; u BOAbI
- C IOMOIUBIO DHEPIMM CBETA, MOTJIOLAEMOr0 IMUIMEHTAaMH PACTEHUH. OJTO Mpolece
MMPOU3BOJACTBA NHUIIU, OT KOTOPOI'0 3aBUCAT BCC JXUBLIC CYHICCTBA - PACTCHUS, )KUBOTHBIC U
4eJoBeK. Y BCEX HA3eMHBIX PAacTeHMH M y OoJblIed 4acTH BOJHBIX B XOJe (OTOCHHTE3a
BBIAICIIIETCS KUCinopoa. HekoropslM opraHusmam, OIHAKO, CBOMCTBEHHBI JPyrue BUIBI
dorocuHTe3a, Mpoxoadiue 0e3 BblIeNEHUS Kuciaopoaa. ['nmaBHyro peakiuio (OTOCHHTE3a,
UAYLIETO C BBIACIEHUEM KUCIOPOa, MOKHO 3aIIUCaTh B CIEAYIOIEM BUAE:

Bona + HeopranudeckHe pelljecrtea + Ceer —>
= OpraHa4decKkHe pelllecTea + Kucriopoxng
<>

K opranmueckuM BeIIecTBaM OTHOCSTCS BCE COCIUHEHUS YTIepoja 3a UCKIIOYCHHEM
€ro OKCHJIOB M HUTPHUJIOB. B HanOombIeM KOIMUECTBE 00pa3yroTcs mpu (HOTOCHHTE3E TaKue
OpraHWYECKHE BEIIeCTBA, KakK YIVIEBOABI (B TIEPBYIO OYEpeIb caxapa W Kpaxman),
AMUHOKHUCIIOTHI (M3 KOTOPBIX CTPOSITCS O€NKH) ¥, HaKOHEI, KUPHBbIE KHUCIOTHI (KOTOpHIE B
codeTaHn ¢ mmIepodochaTom Ciry)aT MaTEPHAIOM ISl CHHTE3a KUPOB).

W3 HeopraHM4ecKnxX BEIIECTB JUIsI CHHTE3a BCEX JTUX COCIUMHEHHH TpeOyIoTCs Boja
(H20) un muoxcup yraeponaa (CO,). Ins aMUHOKHUCTIOT TPEOYIOTCS, KPOME TOTO, a30T U cepa.
PacTeHus: MOTYT IIOITIOIIATH STH YIEMEHTHI B (popMe HX okcuos, Hutpata (NO®) i cynbdara
(SO,¥) i B apyrux, Gomee BOCCTAHOBICHHBIX (opMax, Takmx, kak ammuak (NHsz) wmm
cepoBoziopo (cynbdun Bogopoaa HyS).

B cocraB opraHWYecKHX COCIUHEHHH MOXET BKIIFOUAThCS TpH (OTOCHHTE3E TAKKE
docdop (pacreHus: MOMIOMAT ero B Bue Gocdara) U MOHBI METAIIIOB - Kelle3a U MarHusl.
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Maprasen 1 HEKOTOpBIE APYTUE AIIEMEHTHI TOXKe HeOOXOAUMBI I (POTOCHHTE3a, HO JIUIIb B
CJIEIOBBIX KOJIMYECTBAX.

VY Ha3zeMHBIX pacTeHHUil BCe 3TH HEOpraHWYECKHe cOoelnHEeHHs, 3a uckiodenuem COy,
noctynatoT yepe3 kopHu. CO; pacTeHus MOIy4aroT U3 aTMochepHOro Bo3Ayxa, B KOTOPOM
cpennsisi ero konuenrpanus cocrasisier 0,03%. CO; noctynaer B nucths, a Oy BbIIACISICTCS
U3 HUX Yepe3 HeOOoJIbIINe OTBEPCTHUS B SMIUAEPMUCE, Ha3biBaeMble ycThuiaMu. OTKpbIBaHUE U
3aKphIBAHUE YCTBUI] PETYIUPYIOT OCOOBIE KJIETKH - MX Ha3bIBAIOT 3aMBIKAIOIIMMHU - TOXKE
3eJICHbIE U CIIOCOOHBIE OCYIIECTBIATh (POTOCUHTES.

Korma na 3ampIkaroniye KIETKM MaJaeT CBET, B HUX HAYMHAETCS (POTOCHUHTES.
HakomuieHue ero mpoJyKTOB BBIHY)KJIA€T 3TH KJIETKH pacTaruBaThes. [Ipu 3ToM ycThuuHOE
oTBepcThe OTKphIBaeTcsa mupe, 1 COp MPOHMKACT K HIDKENEKAIIUM CIOSM JIUCTA, KIETKU
KOTOPBIX MOTYT Teleph NPOAO0IKaTh (POTOCHHTE3. Y CThUIA PETYIUPYIOT U UCIIAPEHUE BOJIbI
JHUCTBSMH, TaK HA3bIBAEMYIO TPAHCIHUPALUIO, MOCKOJIBbKY OOJBIIAs YacTh BOASHBIX IapOB
MPOXOJUT UMEHHO Yepe3 3TU OTBEPCTHSL.

Bopnbie pactenus 100bIBalOT BCe HEOOXOAMMBIE UM TTUTATEIILHBIC BEIIECTBA U3 BOJIbI, B
koTopoit xuByT. CO2 U HoH OukapboHaTa (HCOg') TOXE COJIEpkKATCi U B MOPCKOW, U B
npecHoi Boje. Bomopocnu u npyrue BOJHBIC PACTEHUS TOJIYYalOT WX HEMOCPEICTBEHHO U3
BOJIBI.

Cger B (hoTOCHHTE3€ UTPAET POJIH HE TOJBKO KaTalM3aTopa, HO M OJHOTO U3 PEarcHTOB.
3HauuTeNbHAsS YacTb CBETOBOW JHEPrHH, HCIOIb3YeMOW pacTeHUsSIMU TpuU (HOTOCHUHTESE,
3aracaercsi B BHJE XMMHUYECKOW TMOTCHIMAIBHOW PHEPTUM B MpOAyKTax ¢orocuHresa. s
OKCUT€HHOTO (hOTOCHHTE3a, B TOW WJIM HMHOH Mepe MPHUroACH 000N BUIUMBIA CBET OT
¢uoneroBoro (mmmHa BomHBI 400 HM) 1o cpeanero kpacHoro (700 mm). Ilpu HeKOTOpPBIX
BUJaX OaKkTepuanbHOro (OTOCHHTE3a, HE COMPOBOXKAAroIierocs BeiaenaeHHeM Oz, MOXKET

3¢ (HEeKTHBHO UCTIOIB30BATHCS CBET ¢ OOJIBIICH JITMHOW BOJIHBI, BIUIOTH JIO TAJTBHETO KPACHOTO
(900 uM).
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”0 Gs‘;‘ ‘f; 1 ) Huxnmit ! MOCTYTRUOT B KOPHN W NESeROcaTCe

k' AL MG S NTNCTHAM 10 COG YN KGUTeNe
3 - "W Yoreiue

Hynwa ” SIMAKNOWAR KACTED KOPHEBAR CHCTEMA
- 8 NOJBE

HEKHAR ANMAEPMWC TACTA

SN0 KN T Yorumue

@DOTOCHHTE3 - ITO MPOLIECC, OT KOTOPOI'O 3aBUCUT BCA XKU3Hb HA 3eMiie. OH MPOUCXOIUT
TOJILKO B pacTeHusiX. B xozme ¢oTocuHTe3a pacTeHHE BbIpabaThIBAET W3 HEOPTaHHMUECKUX
BEIIECTB HEOOXOAMMBIE JJISI BCEro >KMBOIO OpraHMuYecKue BemiecTBa. JIMOKCUA yriepona,
coJiepsKalluiicsi B BO3yXe, MPOHUKAET B JIUCT Yepe3 0coOble OTBEPCTHSI B MHUAEPMHUCE JINCTA,
KOTOpBIE Ha3bIBAIOT YCTBUI[AMH; BOJA U MHMHEPAJIbHBIE BEIIECTBA NOCTYNAIOT U3 IOYBHI B
KOPHHU U OTCIOJIa TPAHCIIOPTUPYIOTCS K JIUCTHSIM 10 MPOBOJALICH crcTeMe pacTeHUS.
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DHepru, HEOOXOAMMYIO JJIsi CHHTE3a OPTaHMYECKUX BEUIECTB W3 HEOPTaHUYECKUX,
noctapisier CoJHIlEe; 3Ta SHEPTHUs MOTJIOMAETCs MUTMEHTAMHM PACTEHUH, TJIaBHBIM 00pazoM
xyopopuiuioM. B KileTke CHHTE3 OpraHMYeCKUX BEIIECTB IPOTEKAET B XJIOPOIUIACTAX,
KOTOpBIEe cojepxaT xJiopopuut. CBOOOIHBIN KUCIOPOJ, Takxke oOpa3yroluiics B Ipolecce
¢dorocunTesa, BACISACTCS B aTMOChEpy.

COMILL

COSNHEMHAR HEPTAA «
BOOA (HzO) wa ndranies +
AVMOKCHUA YIMEPOOA {CO2) W2 0008yxa

OORSIYOT
OPFTARMYECKME BEUWECTBA (caxap
M Kpaxman) +

COy

KMCAOPO (D2}, muansnsssanii i sosayx

JENEHBIA NKCT

Pucynok 1 — Iponecc ¢porocunTesa

Poab dorocunTe3a. CyMMapHBIA HTOT XUMHUYECKHX PEAKIUN (OTOCHHTE3a MOMKET OBITh
ONMCaH i1 KaXJIO0ro U3 €ro MNpPOAYKTOB OTACIbHbIM XUMHUYECKUM YypaBHeHUEM. Jlis
IIPOCTOr0 caxapa IIOKO3bl YPABHEHUE UMEET CIIEIYIOIINNA BU:

CreT +6CO, +6H,0 P PR 4 60, + CgHy504 .

VYpaBHEHHE TMOKA3bIBACT, YTO B 3€JICHOM PACTEHHUU 3a CUET DHEPrUU CBETA W3 IIECTU
MOJIEKYJI BOABI M IIECTH MOJIEKYJ JUOKCHA yriiepoja o0pa3yercss 0JJHa MOJEKYJa TITFOKO3bI
U IIeCTb MOJIEKYJ Kuciopoda. [Jroko3a - 3TO JMIIb OJWH W3 MHOTMX YIJIEBOJIOB,
CHUHTE3UPYEMBIX B pacTeHHsX. Hipke mnpuBeneHo oOiiee ypaBHeHHE i 0Opa3oBaHUS
yrieBoJia C N aTOMaMu yIJiepojia B MOJIEKYJIE:

Cret +nCOy + nH,0 — PR 5 00y +(CH,0 )

VpaBHeHHUs1, ONMCBHIBAIONINE 00pa30BaHUE JIPYIHX OPraHMYECKUX COEJIMHEHMH, HMEIOT
HE CTOJb mpocTod BuA. [l cUHTE3a aMUHOKHCIOTHI TpeOyIOTCS JOIMOJIHUTEIbHbIE
HEOpPraHMYeCKUe COeIMHEHMs, KaK HapuMmep, pu 00pa30BaHUU IIUCTEHUHA:

Ceer +3C05 + 2H,0 +805 +NO3 +

3€JIEHOE pacCTEHHE

LI

>C3H709NS+6 150,

Ponpb cBeTa kak peareHrta B mpoliecce GOTOCHHTE3a JIeT4e JI0Ka3aTh, €CIIH 00PATUTHCS K
JIPYrol XUMHYECKOM peakinuv, a UMEHHO K ropeHwro. [7oko3a - olHa W3 CyObEIWHUIL
LEJUTIOJIO3b], TJIaBHOTO KOMIIOHEHTAa JIpeBeCHHbl. ['OpeHHe TJIIOKO3bl  ONHCHIBAETCA
CJIEIYIOIIUM YpaBHEHUEM:

CoHy504 + Og e >6C0O, + 6H,0 +

+Teno + apyrue GopMbl SHePrHH __
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OTO ypaBHEHHE TNpEACTaBIAET co00il oOpalieHne ypaBHEHHs (OTOCHHTE3a IIIIOKO3bI,
€CIIM HE CYUTATh TOTO, YTO BMECTO CBETOBOW SHEPIUH BBIACISACTCS TJIABHBIM 00pa3oM TEILIo.
[To 3aK0HY COXpaHEHHs YPHEPTUH, €CIIU MIPU TOPEHUH SHEPTHUS BBIIEISIETCS, TO IPU 00paTHON
peakIu, T.e. py POTOCHHTE3E, OHA TOJDKHA MOTJIONIATHCS.

buonornueckuii aHamor ropeHust - JbIXaHUE, TIOATOMY JBIXaHUE OIMUCHIBACTCS TEM K
ypaBHEHHEM, YTO M HEOMOJIOrndeckoe ropeHue. [ Bcex jKMBBIX KIETOK, 32 UCKIIIOYEHUEM
KJIETOK 3€JICHBIX pAcTeHUH Ha CBETy, HCTOYHMKOM OJHEPrHH CIy)XaT OHOXMMHUYECKHE
peakuuu. JlpIxaHue - TIaBHBIH OMOXMMHYECKHH TNPOLECC, BBHICBOOOKAAIOUIMN 3HEPTHIO,
3araceHHy0 B Xojae (OTOCHHTE3a, XOTS MEXIy 3TUMH JIByMs IMPOLECCAMU MOTYT JIEKaTh
JUTMHHBIE TIMIIEBHIC eTIH.

[TocTOsHHBI ~ MPUTOK  SHEPrMM  HEOOXOAMM Uil JIIOOOTO  NPOSIBICHHSA
KU3HEICATCIIPHOCTH, M CBETOBas JHEPrUs, KOTOPYIO (OTOCHHTE3 mpeodpazyeT B
XUMHUYECKYIO TOTEHIIMAIBHYIO SHEPTUI0 OPTaHMYECKUX BEUIECTB U MCIIOJB3YET Ha BBIICTICHHUE
CBOOOIHOTO KHCIIOPOJa, - 3TO €JUHCTBCHHO BAXKHBIM NMEPBUYHBIA HMCTOYHHK DHEPTHU IS
BCETO KUBOTO. JKMBBIE KIIETKH 3aTEM OKHCISIOT («CKUTAIOT») ITH OPTaHUYECKUE BEIIECTBA.

3amanus: Vcnonb3ys MaTepualibl TEOPETHUECKON YaCTH U JINTEPATyPHBIC HCTOUHUKH,

BBITIOJITHUTEC 3a/IaHUA U OTBETHTC Ha KOHTPOJIbHBIC BOIIPOCHI
3ananme 1: 3aKOHUUTH HAYAThIE IPEAJIOKCHHSL:

1. ABTOTpOodhamu HA3BIBAIOT PACTCHHS, ............

2. buonorndeckoe 3Ha4YeHNE aBTOTPO(OB 3aKITIOYACTCH ... ....

3. I'erepoTpodamu Ha3BIBAIOTCS OPTAHUBMEI ............

4. buonorndeckoe 3HaUCHHE TETEPOTPO(OB 3aKIIOYALTCS ... .. ..
3ananmue 2:

1. CocraBuTh KpaTKyro cxemy npouecca (hOTOCHHTE3a.

2. OxapakTepu30BaTh MPOIECC XEMOCHHTE3A.

3. HazBarp uepThl CXO/CTBA U Pa3IMUUs JaHHBIX TPOIECCOB.

KoHTpobHbIE BOTIPOCHT:
1. Ilnactuueckuit 0OMEH B KIIETKE.
2. OmpeneneHue aCCUMUIISIIUU, IPUMEPHI.
3. buocunres Oenka u ero 0COOEHHOCTH.
4. JIMCCUMUIISILINS M €€ STaIlbl.
5. Tlpormecc xeMoCHHTE3a U €T0 OCOOEHHOCTH.

IIpakTnyeckas padora 6
«CpaBHeHHe NIPOLeccoB M0JI0BOI0 M 0eCro/10ro pa3MHOKeHUSI OPraHU3MOB»

Hean pa6oTbl: CpaBHUTH NPoLECCHI MOJI0BOT0 U 0€CI0JI0r0 Pa3MHOKEHHs OPraHUu3MOB.

Teopernuyeckunii MmarepuaJ

PasmHuo:kenne — npucymee BCEM XUBBIM OpraHU3MaM CBOMCTBO BOCITPOHU3BCACHUSA
cebe MOAOOHBIX, OOECleUYMBaIOIIee HENPEePHIBHOCTh M IPEEMCTBEHHOCTH XU3HU. Pa3Hble
CIoCcOoObI pa3MHOXKEHUS MOAPA3IEAIOTCS Ha Ba OCHOBHBIX THMa: Oecrioiioe U nmosioBoe. Jliis
OpPraHu3MOB, OOJIAJIAIOIIUX KIETOYHBIM CTPOCHHEM, B OCHOBE BceX (HOpM pa3MHOKEHHUS
JISKUT JieJIEHUE KIETKH.
becnosoe pazmHoxkeHue

becrionoe pa3sMHOMXeHUE — TUIl Pa3MHOXKEHHUS, MPU KOTOPOM CIEAYIOLIee MOKOJEHHE
pa3BUBAETCS U3 COMATHUECKUX KIJIETOK 0€3 y4acTHsl pelpOIyKTUBHBIX KIETOK — IaMeT.
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https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B7%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D0%BE%D0%BB%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%B5%D1%82%D0%B0

Becnonoe pasMHOXXEHHE SBISETCS JPEBHEHIIMM M CaMbIM HPOCTBIM CIHOCOOOM
Pa3MHOXCHHUSI U [IMPOKO PACIIPOCTPAHEHO Y OJHOKIETOYHBIX OpPraHn3MoB (OaKTepHH, CHHE-
3eJ1E€HBIC BOAOPOCIH, XJIOPEILIbl, aMEObI, HH(PY30pHUH).

Cpeay MHOTOKJIETOYHBIX OPraHu3MOB CIIOCOOHOCTBIO K OECHOJOMY pPa3MHOXKEHHIO
00JagaoT MPaKTUYECKH BCE PACTEHUS U TPUOBI — HCKJIIOYEHHEM SIBJISIETCH,
HaIpUMep, BEJIbBUYUSI. becronoe pa3MHOXKEHHE ITUX OpraHHU3MOB
IPOMCXOIUT BETETaTUBHBIM CIIOCOOOM HITH CIIOPAMH.

Cpenu )KUBOTHBIX CIIOCOOHOCTh K OECHOJIOMY pPa3MHOMKEHHUIO dYalle BCTpeyaeTcs y
HU3MMX (OpM, HO OTCYTCTBYET y Oosiee pa3BUTHIX. ENWHCTBEHHBIH crocod Oecrosoro
Pa3MHOXKEHUS y dKUBOTHBIX — BEI€TaTUBHBII.

PasMHoOxKeHUeE Ae1eHneM

Jlenenue CBOMCTBEHHO MPEXK/E BCEro OJIHOKIETOYHBIM opraHu3MaM. Kak mpaBuio, oHO
OCYILECTBIISICTCS MMyTEMIIPOCTOTO JIEICHUS KIETKHA HaJlBOE.

Y HEKOTOpBIX MpocTelux (Hanpumep, ¢opamuHudep) MNPOUCXOIUT JAeJCHHE Ha
OoJiplliee YMCIIO KIEeTOK. Bo Becex ciyuasx oOpasyromuecs KISTKH, TMOTHOCTbIO UIACHTHUYHBI
ucxonaHou. KpaitHsas mpoctoTta 3TOro crnocoda pa3MHOXKEHHUS, CBA3aHHAs C OTHOCUTEIBHOMN
IPOCTOTON OpraHW3alUd OJHOKJIETOYHBIX OPraHW3MOB, ITO3BOJISIET Pa3MHOXKATHCS OYCHb
obicTpo. Tak, B OJarompuATHBIX YCIOBUSAX KOJIMYECTBO OaKTepuil MOXKET YABaUBaThCS
kaxapie 20-30 MUHYT.

Jlenenue NpoKapuOTUYECKUX KIETOK

[enenune IIPOKAPUOTUYECKUX KIIETOK — mpouecc o0Opa3oBaHus
JIOUYEPHUX IIPOKAPUOTUYECKUX KIIETOK U3 MAaTEPUHCKOM.
KiroueBsiMu COOBITUSIMU KJIETOUHOTO LMKJIA KaK IIPOKApHOT, TaK

1 dyKapuor saBistores permkannsd  JAHK u nenenne  xnetku.  OTIMUNTENBHON — 4epTOR
JIeJIEHUS IPOKAPUOTUYECKUX KJIETOK  sIBJISIETCA HEIOCPEICTBEHHOE y4dacTue
permmimposanHoi J/IHK B mpouecce nenenus. B mopapnstomeM OOJBIIMHCTBE ClydaeB
MPOKAPUOTUYECKUE KIIETKU JeNiTcs C OOpa3oBaHMEM [IBYX OJMHAKOBBIX IO pa3Mepy
JIOYEPHUX KJIETOK, I03TOMY 3TOT IpOLiece ellé HHOT1a Ha3bIBAIOT OUHAPHLIM OelleHUeM.
AMHTO3

AMHTO3, WIH NIPSIMOE JIEJIEHNE KIIETKU — JIEJIEHUE KIIETOK ITPOCTHIM
pa3zieneHneM s1pa HaiBoeE.

BrniepBbie oH omnucan Hemenkum 6uosnorom PoGeprom Pemakom B 1841 roamy, TepmuH
npeioxkeH ructojgorom Banbrepom ®@nemMmunrom B 1882 rony.

AMUTO3 — pesikoe, HO MHOTJJa Heo0XouMoe sBiieHHe. B GOJBIIMHCTBE CIy4aeB aMHUTO3
Ha0JI0/1aeTCsl B KJIETKAaX CO CHWKEHHOW MUTOTMYECKOM aKTUBHOCTBIO: 3TO CTApeIOLIUe WU
NaTOJIOTUYECKH M3MEHEHHbIE KJIETKH, YacTO OOpedyeHHbIe Ha THlelb (KIETKU 3apO/IbIIIeBbIX
000J104€K MJIEKOITUTAIOIINX, OMYXO0JIEBbIE KIETKH U Ip.).

Muro3

Muto3 —  HempsMoOe JeICHHe  KJIEeTKH, Hauboliee  paclpOCTPaHEHHBIM  CIOCOO
PENPOAYKLINN DYKApUOTHUECKUX KIIETOK. bronornueckoe 3Ha4eHre MUTO3a COCTOUT B CTPOTO
OJINHAKOBOM  paclpeelIeHUH XpOMOCOM MEXIY JOYEPHUMH sApaMu, 4YTO OOecrneuynuBaeT
0o0pa3oBaHNe IeHETUYECKU MIEHTHYHBIX JOYEPHHUX KJIETOK M COXpaHSeT MPEeEeMCTBEHHOCTH B
PAAY KJIETOYHBIX MOKOJIEHUH.

MuTto3 — 0uH U3 QyHIaMEHTAIBHBIX MPOLECCOB OHTOreHe3a. MHUTOTHYECKOE JIeIeHne
o0OecrieunBaeT  POCT MHOTOKJIETOUHBIX OYKApUOT 32 CU€T  yBEJIMYEHUS  IMONYJISIUN
KJIETOK TKaHe. B pe3ynbTare MUTOTHYECKOTO MENIEHUS KJIETOK MEPUCTEM YBEIMUMBAETCS
KOJMYECTBO KJIETOK TKaHed pacTeHui. J[poOiieHne ormio0TBOPEHHOTO  SIWIIa W POCT
OOJIBIIMHCTBA TKAHEW y KHUBOTHBIX TAKXKe MPOUCXOIUT IMMYTEM MUTOTHUYECKUX JACTCHUM.

PasmHoOxkeHHE ciopaMu

Hepenxo OecromoMy  pasMHOXEHHIO OakTepuil  NpeAlecTByeT  oOpa3oBaHUE
criop. bakrepuanbHble CIIOPBl — 3TO TOKOSIIMECS KIETKH CO CHU)KEHHBIM METa0O0JIU3MOM,
OKpY)XEHHBIE MHOTOCJIOWHOW OOOJOYKOW, YCTOHYMBBIE K BBICBIXaHHIO W JPYT'UM
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https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B5-%D0%B7%D0%B5%D0%BB%D1%91%D0%BD%D1%8B%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B5-%D0%B7%D0%B5%D0%BB%D1%91%D0%BD%D1%8B%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B5%D0%BB%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D0%B1%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D1%83%D0%B7%D0%BE%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B1%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D1%8C%D0%B2%D0%B8%D1%87%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%B8%D1%81%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB
https://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BF%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F_%D0%94%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BC%D0%B0%D0%BA,_%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82
https://ru.wikipedia.org/wiki/1841_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%81%D1%82%D0%BE%D0%BB%D0%BE%D0%B3
https://ru.wikipedia.org/wiki/%D0%A4%D0%BB%D0%B5%D0%BC%D0%BC%D0%B8%D0%BD%D0%B3,_%D0%92%D0%B0%D0%BB%D1%8C%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/1882_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%80%D0%BE%D0%B4%D1%8B%D1%88%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%80%D0%BE%D0%B4%D1%8B%D1%88%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%BB%D0%B5%D0%BA%D0%BE%D0%BF%D0%B8%D1%82%D0%B0%D1%8E%D1%89%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%83%D1%85%D0%BE%D0%BB%D1%8C_(%D0%BF%D0%B0%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D1%80%D0%BE_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%BD%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%A2%D0%BA%D0%B0%D0%BD%D1%8C_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%8D%D0%BC%D0%B1%D1%80%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%80%D1%8B

HEOJIaronpusTHBIM YCIOBHSIM, BBI3BIBAIOLINM THO€Ih OOBIYHBIX KIETOK. Criopoobpa3zoBaHue
CIIY’)KMT KaK Ui TepeXUBaHUS TaKUX YCIOBMM, TaK U AJSl paccelieHus OaKkTepuil: momas B
MOAXOMSAIIYI0O Cpely, Crhopa MpopacTaeT, IpeBpallasch B BETETaTUBHYIO (IEISAIIYIOCH)
KIICTKY.

BereraTuBHOe pa3MHOKeHH e

BereraruBHoe pa3MHOkeHHE — 00pa3oBaHHe HOBOM OCOOM M3 MHOTOKJIETOYHOM 4acTH
TeJa POAMTENBCKONW 0COOM, OIMH U3 CHOCOOOB OECHOJOro Pa3sMHOXKEHHS, CBOMCTBEHHBIN
MHOTOKJIETOYHBIM OpraHu3MaM. Y BOJOpociieil U rpu00B NPOUCXOAUT MYTEM OTAEICHUS
HECTIeHUAIN3UPOBAHHBIX Y4aCTKOB TaJIJIOMa HJIN MOCPEJICTBOM o0pa3oBaHUs
CHEIHAIM3UPOBAHHBIX YYaCTKOB (BBIBOJIKOBBIE IIOYKU BOJOPOCIH chalesipuu U ap.).

VY BBICIIMX PAacTEHH MPOUCXOIUT MO0 KaK pacrajeHne MaTepUHCKON 0coOu Ha JBE U
Oosnee mouepHue ocoOH (HampuMep, MPU OTMUPAHUM MOJ3Y4UX MOOEroB MIIM KOPHEBMIL,
OTJeJICHNH KOPHEBBIX OTHPBICKOB), TMOO KaK OT/AEJICHHE OT MATEPUHCKOH 0COOM 3a4aTKOB
JOYEpHUX (HarpuMmep, KIIyOHH, TYKOBHIIbI, BBIBOJKOBBIC TOYKH).

Y HEKOTOpBIX PACTEHHWH MOTYT YKOPEHSTHCS OTACIHMBIIUECS OT MAaTEPUHCKOTO
pactenus mo0eru (y MBOBBIX) WM JIUCThs. Y JKMBOTHBIX BEr€TaTUBHOE Pa3MHOXKEHUE
(KOTOpOE 300JI0TH YacCTO HA3bIBAIOT OECIOJIBIM) OCYIIECTBISETCS JINOO MYyTEM JeeHus, TU00
MOCPEACTBOM MTOYKOBAHUS.

B ocHoBe BeretaTMBHOrO pa3MHOXEHHS  JIe)KAT  TPOIECCHl, CXOJHBIE C
MpoLecCaMy pereHepaluy; Kak MpaBWiio, IPpU OTCYTCTBHUU CIOCOOHOCTH K pereHepanuu y
JAHHOM TPYNIIBI OPraHU3MOB (HAapUMEp, KOJOBPATKH, HEMATO/bI, TUSBKU) OTCYTCTBYET H
BEreTaTHBHOE PAa3MHOXKEHHME, a MPH HAIMYUU PA3BUTON pEreHepalrioHHOW CIOCOOHOCTH
(koypuaTHIC YEPBHU, TUIPOMIHBIC, IUIOCKHE YEPBH, UITIOKOXKHE) BCTPEUACTCS M BETCTaTHBHOC
pa3MHOKEHUE.

IHoukoBanue

[ToukoBaHue —  THUII OECIIOJIIOTO WM BETETATUBHOTO PA3MHOXKEHHUSI ~ JKMBOTHBIX U
pacTeHuii, Ipu KOTOPOM Jo4YepHHE 0co0M (POpPMHUPYIOTCS M3 BBIPOCTOB Tella MAaTEPUHCKOTO
opranuszMa (mouek). IloukoBaHME XapaKTEpHO IS MHOTUX IpUOOB, MEYEHOUHBIX MXOB U
KUBOTHBIX  (TpocTeimme, ryOKd, KHIIEYHOIOIOCTHBIE,  HEKOTOpbIE YepBH, 0O0JIOUYHUKH,
HEKOTOPBIE KT'yTUKOBBIE, TUAPHI, CIOPOBUKH). Y psiia )KUBOTHBIX — MIOYKOBAaHHE HE JOXOIUT
JI0 KOHIIa, MOJIOJIbIe 0COOM OCTAIOTCSI COENMHEHHBIMUA C MAaTePHHCKUM OpraHu3MoM. B psiae
CJIy4aeB 3TO MPUBOJUT K 00Pa30BaHUIO KOJOHUH.

HexotopeiM BHJaM OJHOKJIETOYHBIX CBOWCTBEHHa Takas (Qopma Oecrosoro
pasMHOXKEHHUs, Kak noukoBaHue. @parmenTtanus (aeneHue Tena). HexoTopbele OpraHu3Mel
MOTYT Pa3MHOXXaThCS JICJICHWEM Tejla Ha HECKOJIbKO YacTei, MpuuéM M3 KaKIOW YacTh
BbIpacTaeT TOJHOLCHHBIM OpraHu3M, BO BCEM CXOJIHBIH C POAUTENBCKOH 0COOBIO
(TuTOCKHe ¥ KOJIbYAThIE YSPBH, UTTIOKOKHUE).

IHosn0BOE pazmHoOKeHHne

[TomoBoe pa3sMHOXKEHHE COMPSDKEHO C TMOJIOBBIM MPOIECCOM (CIUSHUEM KIIETOK), a
TaKkXke, B KaHOHMYECKOM cllyyae, ¢ ()akTOM CYIIECTBOBAaHHUS JIBYX B3aMMO/IOMOIHSIOIINX
MIOJIOBBIX KaTeropuii (OpraHu3MOB MY)KCKOTO TI0J1a U OPTraHU3MOB )KEHCKOT'O 10J1a).

[Tpu monoBOM pa3MHOXXEHHM MPOUCXOAUT OOpa3OBaHME I'aMET, MM IOJIOBBIX KJIETOK.
Ot  KJIeTKH 00Ja/4a0T rarionAHbIM (OAMHAPHBIM)  HabopoMm XpomocoM. JKHBOTHBIM
CBOWCTBEH JBOHHON HAOOp XpOMOCOM B OOBIUYHBIX (COMATHYECKHMX) KIIETKaX, MO3TOMY
rameTooOpa3oBaHHe Y )KMBOTHBIX ITPOMCXOAMT B IIpoLiecce Meiio3a.

Mernkue, MMEIOLIME KTYTUKA MYKXCKHE TaMeThl, Ha3bIBAIOTCS CIIEPMATO30HMJIaMH, a
KpYITHBIE, HE MMEIOIIUE KI'YTHKOB KEHCKHE TaMEThI, — SHIIEKIICTKAMH.

[lpu caustHMM BYX raMmer (B ciydae OOraMHMM O0s3aT€NbHO CIHMSHHUE Pa3HOTUITHBIX
ramer) oOpasyercs 3Urora, oOJajaromas Temnepb TUIIOWIHBIM (IBOMHBIM)  HaOOpOM
xpomocoM. M3 3UroTel pa3BHBAeTCs AOYEPHMHA OpraHU3M, KIETKH KOTOPOIo cojepxar
TEHETUYECKYIO0 HH(POPMAITHIO OT 00EUX POIUTEIHCKUX 0COOCH.

I'epmappoauTusm
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https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%87%D0%BA%D0%B0_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D1%84%D0%B0%D1%86%D0%B5%D0%BB%D1%8F%D1%80%D0%B8%D1%8F&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%81%D1%83%D0%B4%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B1%D0%B5%D0%B3_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BD%D0%B5%D0%B2%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BD%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BE%D1%82%D0%BF%D1%80%D1%8B%D1%81%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D1%83%D0%B1%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BA%D0%BE%D0%B2%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%B2%D0%BE%D0%B4%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BF%D0%BE%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%B2%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D0%B2%D1%80%D0%B0%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BC%D0%B0%D1%82%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%8F%D0%B2%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D1%8C%D1%87%D0%B0%D1%82%D1%8B%D0%B5_%D1%87%D0%B5%D1%80%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B8%D0%B4%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%81%D0%BA%D0%B8%D0%B5_%D1%87%D0%B5%D1%80%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%B3%D0%BB%D0%BE%D0%BA%D0%BE%D0%B6%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%87%D0%BA%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D0%BE%D0%BB%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B1%D1%8B
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%BE%D1%85_%D0%BF%D0%B5%D1%87%D1%91%D0%BD%D0%BE%D1%87%D0%BD%D0%B8%D0%BA&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D0%B5%D0%B9%D1%88%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%B1%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%88%D0%B5%D1%87%D0%BD%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%96%D0%B3%D1%83%D1%82%D0%B8%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D1%8B
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%BF%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D0%BA&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D0%BD%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%87%D0%BA%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%81%D0%BA%D0%B8%D0%B5_%D1%87%D0%B5%D1%80%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D1%8C%D1%87%D0%B0%D1%82%D1%8B%D0%B5_%D1%87%D0%B5%D1%80%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%B3%D0%BB%D0%BE%D0%BA%D0%BE%D0%B6%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%B6%D1%81%D0%BA%D0%BE%D0%B9_%D0%BF%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%B5%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B9%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D0%B7%D0%BE%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%AF%D0%B9%D1%86%D0%B5%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B8%D0%B3%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B8%D0%BF%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1

J’KuBoTHOE, MMeIoIee U MYXKCKHE, U KEHCKHUE TOHAIbl, HA3bIBACTCS repMadpoaruTOM
(ot umE€n rpeueckux OoroB ['epmeca m AdpoauTsl; B mepeBojae O3HAYAET — MHUPUIECKOE
oboemnonoe cymecTBo). ['epMadpouTU3M MIUPOKO PACIIPOCTPAHEH CPEIU HUBIINX KUBOTHBIX
M B MCHbIIEH CTENEHUM y  BBICHIMX. AHAJOTMYHBIA TOpPU3HAK Yy  PacTEHUM
HA3BIBACTCSI OJHOJJOMHOCTBIO (B OTJIMYME OT JBYJOMHOCTH) M CONPSDKEH ¢  0Omei
SBOJIIOIIMOHHOM MPOJIBUHYTOCTHIO BUJa B MEHBIIIEH CTETIEHU, YeM Y KUBOTHDIX.
IlapTeHorenes u anoMuKCuc

[Taprenorene3 — 3To 0OCOOBI BUA MOJOBOIO Pa3MHOXKEHHUSA, MPH KOTOPOM HOBBI
OpraHW3M pPAa3BUBACTCS M3 HEOIUIOJOTBOPEHHON SHIEKICTKH, TaKUM o00pa3oM, oOMeHa
TFeHeTUYeCKOl HHQopMaIell He MPOUCXOJUT, KaK W HIpu OEcrojoM pa3MHOKEHUU.
AHaJOrM4YHBIHI poLIECC Y PACTEHUH HA3bIBAETCS allOMUKCHC.

[Ipu mapreHoreHese sHIEKIETKA MOXET OBITh TarIoWJAHOW | auruiougHoi. [lpum
pa3BUTUM W3 TAIUIOWIHOW SIMIIEKJIETKA pa3BHBAIOIIMECS OCOOM MOTYT OBITh TOJBKO
MY>KCKUMH, TOJBKO JKEHCKUMH, WJIM TEMH U  JAPYTUMH, UYTO 3aBHUCUT  OT
MeXaHu3Ma OIpeeIICHHsI 1MoJa.

IIporene3
[Iporenes — 310 raMeToreHe3 Ha TMYMHOYHOM CTaIUU.

3amanus:
3amanne 1: WM3yuuth TEOpeTHUYECKH MaTepuan METOAMYECKOrO YKa3aHus U
JTUTEpaTypHbIe UCTOYHUKHU. [laTh onpeneneHne NOHSITHSIM:
|13 V03 (03 o) £ 1 (R
L0181 1031 (0110107 0153 217 (X
I DY (S 00) IS 5 (S T

3amanue 2: WM3yuuTh TeOopeTHUECKHIl MaTepual METOJIMYECKOTO YyKa3aHUs |
JUTEpaTypHbIE HCTOUHUKH. 3alOJIHUTh TaONIHUILy.

buonornueckas POJIb Pa3JIMYHBIX TUIIOB PA3MHOXKCHUS

Tun pazMHOXEHUS buonornueckas posb [Ipumepsl

becnonoe pasmHOkeHHE

ITonoBO€E pa3sMHOXKEHUE

3aganue 3: M3yuuTh TeopeTHUYECKM MaTepual METOAMYECKOro YyKa3aHusi |
JIUTEepaTypHble UCTOYHUKHU. 3aMIOJIHUTh TaOIHUILy.

CpaBHUTENbHAS XapaKTEPUCTHKA MUTO3a U Meiio3a

Kareropuu cpaBHeHus Muro3 Melios

CxoncTBo

Otnnuns

KoHTponbHbIE BOIIPOCHI
1. IpakTryeckoe 3HaYeHUE 3HAHUH O PA3TUIHBIX POpPMax pa3MHOKCHHS.
2. ®opMbl 6ECIONIOro Pa3sMHOKEHNUS, HAlleIIINE IUPOKOE TPUMEHEHHE B CETbCKOM
XO0341CTBE.
3. Jlunuonanelii HabOp XPOMOCOM.
4. TamumouHEIN HAOOP XPOMOCOM.
5. Pa3nuuus B CTPOCHUH JKEHCKUX U MY)KCKHX TTOJIOBBIX KJIETOK.
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https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D1%84%D1%80%D0%BE%D0%B4%D0%B8%D1%82%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%B4%D0%BE%D0%BC%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D1%82%D0%B5%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BC%D0%B8%D0%BA%D1%81%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B0

IIpakTuyeckasi padora 7
«MHauBuayaibHOE Pa3BUTHE OPTaHN3MA: YMOPHOHAJIBLHOE U MOCTIMOPHOHATBHOE)

Heasb padorbi: M3yunts 0cOOEHHOCTH SMOPHOHAIBLHOTO pPa3BUTUA. [laTh CpaBHUTEIBHYIO
XapaKTePUCTHKY MOCTIMOPHOHAIBLHOTO MPSIMOTO M HETIPSIMOTO Pa3BUTHSI )KUBOTHBIX.

- Uit OPMUPOBAHUS YMEHUHN 00YJAIOMINIACS TOJIKEH 3HAThH MOHATHS: YMOPUOHAIILHOE U
HOCTIMOPHOHATIBHOE PA3BUTHE, 3UTOTA, OTIOAOTBOPEHHE.

- B pe3yJIbTaTe BBIMOJHEHUS PAa0OThI 00yJaIOUIHIiCA JAOIDKEH YMETh IEePEUNCIIATh TAllbl
SMOPHUOHANBHOTO MEPHO/Ia, Ha3bIBATh OTIHYHUS MPSIMOTO M HEMPSIMOTO ITOCTIMOPHOHAIBHOTO
pa3BUTHUSL.

Teopernueckuii MaTepua

VY opraHu3zMoOB, pPa3MHOXKAKOUIUXCS IOJOBBIM IyTEM, WHIMBHUAYaJIbHOE pPa3BUTHE
HA4YMHAETCS ¢ MOMEHTA OIJIOJIOTBOPEHUS U 00pa30BaHUS 3UTOTHI U MOJpa3/edeTcs Ha JBa
nepuoaa: 3MOpPUOHANBHBIA (MEPHOJ] 3apOJBIINIEBOTO PAa3BUTHA) U TMOCTIMOPHOHAIBHBIN
(mepuoj mocae3apoAbIeBoro pa3Butus). COOTHOIIEHNE IUTEIBHOCTH STUX TEPUOIOB Y
OpPraHU3MOB Pa3HbIX BUJIOB MOKET CUIIBHO OTINYAThCS.

IOMOpPUOHAJIBLHBIH Tepuox (3MOpHOreHe3). OTOT TMEPUOJ JJIUTCA OT MOMEHTa
o0pa3oBaHMUsl 3UTOTHI 10 BBIXOAA 3apojblllla W3 sAila uiu poxkaeHus. OH MpoTekaeT B
HECKOJIbKO 3TanoB. Ha mepBoii ctaanu, KOTopas Ha3bIBaeTCst Opod.ieHuem, OTI0JOTBOPEHHAS
AUIEKIETKA JEIUTCS MUTO30M, B pe3yJbTare yero nomyvaercs 2, 4, 8, 16 u T. 4. KIETOK,
KOTOpBIE TUIOTHO MPHJIETAIOT ApYT K Apyry. MHTepdasza Mexay NeneHnus Ml 04eHb KOPOTKas,
KJIETKU HE PacTyT, O3TOMY IpoIiecc IPOOIeHUS MPOUCXOAUT OYEHb OBICTPO. 3aKaHUYNUBACTCS
npobieHne o0pa3oBaHUEM 0.1aCm) bl — TIOJIOTO IMApUKa, CTEHKAa KOTOPOTO COCTOUT U3 OAHOTO
cinost kieTok. Jlanee Ha OJHOM W3 MOJIFOCOB OJIACTYIBI KJIETKM HAYMHAIOT JIEIUThCS Ooliee
aKTUBHO U YIUIYOJNSIOTCSA BHYTPh I1IApOOOpa3HOTO 3apojblia, oOpas3ys BosuuBaHue. B
pe3yiabTaTte 3TOro mpoiecca (GpopMupyercst ABYXCIOHHBIA 3apojblll —eacmpyaa. JIBa cios
KJIETOK, 00pa3yronmx €€ CTeHKH, Ha3bIBAIOTCS 3apObILIEBBIMU JTUCTKAMU: HAPY>KHbBIN JIUCTOK
— DKTOJEPMA U BHYTPEHHUH — SHTOJEpMa.

VY Bcex ’)KMBOTHBIX, KpoMe I'yOOK M KHMILIEYHONOJOCTHBIX, NMPHU JajdbHEHIIeM pa3BUTHH
3apoJIbIlIa MEXAy SKTOJEpMON M SHTOAEepMON 00pa3yercst TPeTHH 3apOo/bIEeBbI JTUCTOK —
Me30/iepMa.

JlanpHelinee pa3BUTHE 3apOJIblllIa CBA3aHO C B3aMMOJECHCTBUEM TPEX 3apOJBIIIEBBIX
JUCTKOB, U3 KOTOPBIX (POPMHUPYIOTCS BCE TKAaHW U OpraHbl opraHusma. Paszputue cucrem
OpPraHoOB 3apOJbIIIa — OPraHOT€HE3 — IPOUCXOJUT B ONPEACIEHHON MOCIEI0BATENBHOCTH. Y
XOPAOBBIX )KUBOTHBIX OH HAUMHAETCS C 00pa30BaHUs 3auaTKa XOp/Abl M HEpBHOI cucrteMbl. Ha
CIMHHOM CTOpPOHE 3apojibllia MPOUCXOAUT 000CcOOIEHHE TPYIIIBI KIETOK SKTOJAEPMBI B BUJIE
JUIMHHON TIIJIACTMHKH. OTH KJIETKM HAYMHAIOT AKTHUBHO JIENHUTHCA, MOTPYXKasiChb B TEJO
3apojblia U 0o0pa3ysl KelIoOOK, Kpask KOTOPOrO IMOCTENEHHO CONMKAIOTCA U CMBIKAIOTCS,
bopMupysl NEPBUUHYIO HEPBHYIO TPYOKY.

Kpome HepBHOI CHCTEMBI U3 AKTOAEPMBI BOZHUKAIOT TAK)KE KOYKHBIE YKEJE3bl, IMAJIb
3y0OB, BOJIOCHI, HOTTH, KOKHBIN SMUTENNNA. DHTOZAepMa JAaET HAyallo TKAaHSM, BHICTHIIAIOIINM
KUAIIEYHUK M JIbIXaTelbHble MYTH, 00pa3yeT MedeHb U TOKeIyA0uHylo >xenesy. U3
Me30/1epMbl 00pa3yIOTCSl MBILIIBI, XPAIEBOW M KOCTHBIN CKEJET, OPTaHbl BBIACIUTEIbHOM,
I10JIOBOM 1 KPOBEHOCHOM CUCTEM OpraHu3Ma.

IHocToMOpHOHAIBHBINA NEPUHOA. DTOT IEPUOJ HAYMHAETCA C MOMEHTAa POXKICHUS
OpraHu3Ma M 3aKaH4MBaeTCs €F0 CMEPTHIO.

Paznnyaror HenpsAMOM U MPsIMON TUIIBI TOCTAIMOPUOHAIBHOTO Pa3BUTHSL.

Henpsamoe passurue. Henpsmoi, Uiy TUYMHOYHBIN, TUIl Pa3BUTUS XapaKTEpeH Ul
MHOTHX O€CITO3BOHOYHBIX M HEKOTOPBIX MO3BOHOYHBIX KUBOTHBIX (PHIO M 3€MHOBOJIHBIX).
DT0 mpeanonaraeT PoXKIACHHE OCOOH, IMOPOM COBEPIIEHHO HEMOXOXKeW Ha B3POCIBIN
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opranusM. B mporiecce HempsiMOTO pa3BUTHS 0COOb MPOXOIUT Yepe3 OAHY WIM HECKOJIBKO
JUYMHOYHBIX CTaaui (TOJIOBACTUK Y JIATYIIKH, TyceHHIa y 0a0ouku). JIMUMHKU BeayT
CaMOCTOSITENIbHYIO JKM3Hb, AKTUBHO IHUTAIOTCA, PacTyT M pa3BuBaiorcs. [lo ucreueHun
onpeAeNiéHHOr0 BPEMEHM JIMYMHKA IMPEBpallaeTcsi BO B3pPOCIYyID 0COOb — IPOUCXO-
TUT Memamopgho3, TO3TOMY MHOTJA 3TOT THII Pa3BUTHs HA3bIBAIOT Pa3BUTHEM C METaMOp-
do3om. Ilpu meramopdoze paszpymiaroTcss JTUYMHOYHBIE OpPraHbl U BO3HHUKAIOT OpPraHbl,
HPUCYIINE B3POCIBIM )KUBOTHBIM.

JlJis MHOTHX BUOB HAJIMYME JUUYMHOYHOM CTaJMM B MPOLIECCE PA3BUTHUS — ITO BO3-
MOYKHOCTh pAacCelieHHsi U OTCYTCTBHE KOHKYPEHIIMHM OCOO€d pPa3HOro BO3pacTa 3a MECTO
OOWTaHMS W THIILY.

IIpsimoe pasBuTHe. TakOM TUII pa3BUTUS XapaKTEpPEH Il OPraHU3MOB, JIETEHBIIIN
KOTOPBIX POKIAIOTCS MOXOKUMH Ha B3pOCIBIX 0co0ei. ToIbKO UTO BBUIYNMUBIIMICS YTEHOK,
POIMBIIMICS IIEHOK WM PeOEHOK dYeloBEeKa OTJIMYAETCS OT B3pPOCIOr0 MEHBIIUMHU
pa3MepaMu, HECKOJbKO MHBIMU MPOMOPIUSAMH Tella U HEIOPa3BUTHEM HEKOTOPBIX CHCTEM
OpraHoB, HampuMep NoJ0BoMH. [IpsMoe pa3BuTHE OBIBACT ANUIEKIATHOE WM BHYTPUYTPOOHOE.

Hennuunounsrii, WIN SULEKIAAHBIA,  TUI ~ Pa3BUTUS  XapakTepeH A
MPECMBIKAIONINXCS, MTUL, SHIEKIaTyIIX MICKOMUTAIOMUX U psiga OeCro3BOHOYHBIX. Sia
9TUX OPraHu3MOB OOraThl MUTATEIbHBIMU BELIECTBAMH (PKEITKOM), W 3apOJIbIII MOYKET
JUTMTEIIEHOE BPEMsI Pa3BUBAThCS BHYTPH SHIIA.

BHyTpuyTpoOHBI THI Pa3BUTHS XapaKTepeH i1 BCEX BBICUIMX MIIEKOMUTAIONINX, B
TOM YHCJIE€ M 4YelloBeKa. Bce Xu3HEHHbIE (DYHKIMHM 3apoAbllia TPH STOM THIIE Pa3BUTHUS
OCYIIECTBIISIIOTCA TIOCPEACTBOM B3aUMOJICHCTBUSL C MATEPUHCKUM OPTraHHU3MOM uepe3
CHeHUATbHBIN OpraH — IUTALEHTY.

3apojplllieBOe pa3BUTHE 3aKaHYMBAETCS MpoieccoM poxkaeHus. [locre poxneHus
0OBIYHO HAONIOIAETCS aKTUBHBIA POCT OpraHu3Ma, T. €. YBEJIIMYEHUE €r0 pa3MepOB M MacCCHI.
BoNbIIMHCTBO KUBOTHBIX, B3pOCHes, PACTyT BCE MEIJICHHEE M, JOCTUTHYB OMpPEIEIEHHOTO
BO3pacTa, pactu NEePEeCTaroT. Taxoi TUT pocra Ha3bIBAIOT OTIPEIEIEH-
HbIM. [Ipu HeonpeneEHHOM TUIIE pOCTa OPraHUW3Mbl PAcTyT BCIO KHM3Hb, Kak, HalpUMep,
MOJUTIOCKH, PBIOBI M 3¢eMHOBO/IHBIE. [Tocie 3aBepIeHnst akTHBHOTO POCTa OPTaHU3M BCTYIIAET
B CTaJIUIO0 3pEJIOCTH, KOTOpast CBA3aHa C IETOPOXKIEHUEM. 3aKaHUYMBAETCS IPOLIeCC MHIMBUIY-
QIBHOTO Pa3BUTHSI CTAPEHUEM U CMEPTHIO.

3agaHus:

1. N3yunTe  TeOpeTHMYECKMH  MaTepuall  METOAMYECKOTrO  yKa3aHus |
JaUTepaTypHble UCTOYHUKH. COCTaBUTH 6 TECTOBBIX 3aJjaHUN C BHIOOPOM OJIHOTO OTBETa U3
YETBIPEX BO3ZMOKHBIX.

2. N3yunth TekeT «IlocTamMOpHOHaANBHBINA IEpHOT», 3aTI0THUTh TAONIHUILY.

ITpsimoe pa3BuTue Henpsimoe pa3Butue

IIpumeps! KUBOTHBIX

OTansl pa3BUTHS

[TpenmyiiectBa JTAHHOTO
pa3BUTHS

KoHTposbHBIE BOIPOCHT:
1. MomenT Hayaima WHIUBUIYAJIBbHOI'O Pa3BUTHA )KUBOTHBIX.
2. Ha3BaTh nepuoipl HHIUBUIYaJIbHOTO Pa3BUTHS.
3. TepeurcauTh STANbl SMOPHOHATBHOTO MTEPHO/IA.
4. ]JlaTh onpeneneHUe MOHATUIO MeTaMopdo3.
5. OxoHYaHHe TPOoIecca HHINBUIYATLHOTO Pa3BUTHSL.
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IIpakTnyeckas padora 8
«Pemenne 3a1a4 Ha MOHO- ¥ TUTHOPUIHOE CKPELIMBAHUE)

Hean paborhl: HayunuThcs pemarh TEeHETHYECKHE 3a7aud  HAa MOHOTHOpHUIIHOE U
JTUTHOPUTHOE CKPEIIMBAaHUE

- s (GopMupoBaHUS YMEHUW OOYyYalOIIMWUCS JOHKCH 3HATh TOHSTHS TEHETHYECKOM
TEPMUHOJIOTUH.

- B pe3y/ibTaTe BBIMOJHEHUS PaObOThI OOYUYaAIOIIMICS JODKEH YMETh PelIaTh Fr€HETUYECKUE
3aJIauH.

Teopernueckuii maTepuaJ

AnvmeprhamugHvle npu3Haxku - 3TO B3aUMOUCKIIIOYAIOUINE TPU3HAKY (KEIIThIH, 3eTICHBIN).
Homunanmuwiti npusnax — 3TO NMPU3HAK, MPOSIBIAIOMINNCA y THOPUIOB NIEPBOrO MOKOJIEHUS
MIPU CKPEUIMBAHUM TIPEJICTaBUTENeHd YHUCThIX JUuHUM. OO03HaYaeTcs 3ariiaBHOM OYKBOM — A,
B, C.

Peyeccusnulii npusnax - He IpOSBISETCS y THOPUIOB MIEPBOTO MOKOJICHUS MPU CKPEIIMBAHUH
MpeACTaBUTENeH YnCThIX TuHUNA. O003HAYaeTCsl CTPOYHOM OYKBOM — a, B, C.

T'omo3ueoma — KneTKa WK OPraHu3M, COJEpIKallue OJMHAKOBBIE allIeNId OJHOTO M TOTO XKe
reHa (AA wiu aa).

I'emepo3uzoma — KieTKa UM OPTaHU3M, COJIEpKALLUE Pa3HbIE eI OJHOTO U TOTO XKe reHa
(Aa).

warw.akcala.rv

N0, 00 B0
Bl. |8 bl «|b Bl =0
U U U Y

lemo3nroTHOCTS TeTepOINIOTHOCTS

I'enomun — COBOKYITHOCTh BCEX T€HOB OpTaHHU3MA.
@enomun — COBOKYMHOCTh MPU3HAKOB OpraHu3Ma, (GOpMUPYIOIIMNXCS MPU B3aHUMOJCHCTBUH
TCHOTHUIIA ¥ CPEJIBI.
Monozcubpuonoe ckpewusanue - CKpelIMBaHUE POTUTENBCKUX (HOPM, OTIMYAIOMIMXCS IPYT
OT Jpyra IO OJHOM Iape HM3y4aeMbIX KOHTPACTHBIX INPU3HAKOB, KOTOPHIE INEPENAIOTCA 10
HACJICJICTBY.

AJITOPUTM pelIeHUs] TeHeTHYEeCKUX 3a1a4
BuuMartenpHO MpoYecTh yCIIOBUE 3a0a4u.
Crenath KpaTKyIO 3aIlliCh YCIOBHS 3a/1a4H.
3anucath TEHOTUIIBI U (PEHOTHUITBI CKPEIIMBAEMBIX 0COOCH.
OnpenenuTh 1 3aucaTh TUIIBI  TaMET, KOTOPBIE 00pa3yrOT CKPEIIMBAEMbIE OCOOH.
OnpenenuTh U 3aMucaTh TEHOTHUITHI M (JEHOTUTIBI TTOTYUYEHHOTO OT CKPEIUBaHUS
MMOTOMCTBA.

6. IIpoananu3mpoBaTh pe3yNbTaThl CKpEUIMBAHUS. J[JI51 9TOTO ONpeneTUTh KOTUIECTBO
KJIaCCOB ITOTOMCTBA 110 q)eHOTI/IHy W TCHOTUITY U 3allMCaTb UX B BUAC YN CIIOBOTO
COOTHOIIIEHHUSI.

7. 3anucaTh OTBET Ha BOMPOC 3aa4H.

agbhwbdE

Ycii0BHEIE 0003HAYECHHS:
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P — poautensckue opraHu3Mbl

F — rubpunnoe moToMcTBO

F1,F2,F3 - tubpuner |, I, Il moxonenmit
G — ramerTnl

Q- JKEHCKHH 1o

&' - MyKCKOii 1101

X — 3HaK CKpeIIUBaHUs

Od¢opmiienue 3aaau

1.  TlepBbIM HPHUHSATO 3aMUCHIBATh T€HOTHUII KEHCKOW OCOOH, a 3aTeM — MYKCKOM
(BepHast 3amuch - YAABB x JaaBB; HeBepHas 3amuch - JaaBB x YAABB).

2. ['enb1 o1HOM aJIeNIbHOM Mapbl BCET1a MUIILYTCS PsIoM (BepHas 3alUCh —
? AABB; HeBepHasi 3amuch Y ABAB).

3. [Ipu 3anucu reHoruna, OykBbl, 0003HaYarOIME MPU3HAKU, BCET1a UIIIYTCS B
an(aBUTHOM MOPSAJKE, HE3ABUCUMO, OT TOT0, KAKOW NMPU3HAK — JOMUHAHTHBIN WK
pelLeCCHBHBIN — OHU 0003Ha4aoT (BepHasi 3anuch - YaaBB ; HeBepHas 3anuch - BBaa).

4. [Tox reHoTMIIOM BCEria MUUIYT (PEHOTHIL.
S. ["ameTb! 3anMCBIBaOT, 00BOS UX KPYKKOM (A).
6. VY ocobeil onpeaesstoT U 3aUCHIBAIOT TUIIBI TAMET, @ HE UX KOJIUYECTBO
BepHas 3allUCh
Q AA Q AA
A A

7. deHOTHNIBI U THNIBI TaMeT NMUIDYTCHA CTPOro 1moa COOTBETCTBYIOIIMM T€HOTHUIIOM.

IIpumep pemenusi 1 oGopmiIeHHs 321a4 HA MOHOTHOPHUIHOE CKPelIUBaHUe
3apaua. Y apOy3a 3enéHas okpacka (A) gomuHUpyeT Haja mnosnocator. Omnpenenure
reHoTunsl u  ¢eHotunsl Fiu  F, momydeHHBIX OT  CKpeIIMBaHUST TOMO3UTOTHBIX

PaCTEHMM, IMEIOIUX 3€JIEHYIO U ITOJIOCAaTY0 OKPACKY ILIOAO0B.

Jano: Pemenmne:

A — 3enénas 1. OnpenernsiemM U 3aMKUChIBa€M T€HOTHITBI CKPEIIUBAEMBIX 0COOEH.
OKpacka I[To ycrnoButo 3a1a4il pOJUTENBCKIE OCOOU TOMO3UTOTHBI.

a — moJjocaras Hx renotumn: AA u aa

OKpacka

P QAA x Jaa

F.uF.-? 2. 3anuchIBaeéM CXEMY CKPEIIMBaHUS.

P QAA X Jaa

3ell o
G (A) (@)
F]_ Aa 100%
3ecHas

P QAa X dAa

3ell 3ell
G A) (3 A) (a)
F» AA Aa Aa aa

3ell 3ell 3ell oJI
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25% 25% 25% 25%
no ¢enoruny 3 : 1
nmoreHoruny 1 : 2 : 1

Orser: F1 Aa 100% 3em; F, AA, Aa, aa

IIpumep pemenus u ogpopmiieHus: 3a1a4 Ha AUTHOPHUIHOE CKpelBaHUe

1. IlepBbIM IpPHUHATO 3aNKCBIBATh MT€HOTHUI JKEHCKON 0CO0H, a 3aTEM — MY>KCKOM
(BepHasi 3amuch - YAABB x JaaBB; HeBepHas 3amuch - JaaBB X YAABB).

2. T'cHbl OHON a/UTEIBHOM Maphl BCEr/1a MUIITYTCs psaaoM (BepHas 3anuch — Y AABB;
HeBepHas 3anuch Y ABAB).

3. Ilpm 3ammcu reHoruna, OyKBbI, OOO3HaYarOLIUMe IPH3HAKH, BCErjJa IMMIIYTCS B
as(haBUTHOM TOPs/IKE, HE3aBUCHMO, OT TOTO, KAKOW NMpU3HAK — JOMHHAHTHBIN WU

pEllCCCUBHBIA — OHM 0003Ha4yaloT (BepHasi 3amuch - YaaBB ; HeBepHas 3amuch -
Q BBaa).

4. Tlox reHOTUNIOM Bcera MUIIYT (PEHOTHIL.
5. Tamertsi 3anuckIBatOT, 00BOMIS UX KPYKKOM (A).
6. VY ocoOeii onpeAensioT U 3aMUCHIBAIOT TUIIBI TAMET, a HE UX KOJIHYECTBO
BepHasl 3alIUCh
Q AA Q AA
A A
7. ®eHoTHUMbI U THUNIBI TaMeT MUY TCS CTPOro noj

COOTBETCTBYHOIIMM T'€HOTHUIIOM.

8. Ilpu pemeHun 3amad Ha OU- U TOJUTHOPUAHOE CKpEIIMBAHHE Ui ONPEICICHUS
IeHOTHUIIOB IOTOMCTBA PEKOMEHJyeTcsl Mosb3oBaThesl pewméTkoi Ilennera. Ilo BepTukanu
3alMChIBAIOTCS TUIIBI TaAMEThl M0 MAaTEPUHCKOW 0coOH, a 1Mo TrOpU30HTAIU — OTIOBCcKoW. Ha
nepeceyeHr CToJ0Ia M TOPU3OHTAIBHOM JIMHMM 3alMCHIBAIOTCS COYETaHUE TIaMerT,
COOTBETCTBYIOIINE T€HOTHUITY 00pa3yIOIIEHCs JouepHel 0Co0u.

Q 3 AB AB aB aB
AB AABB AABB AaBB AaBB
A AABB AABB AaBs AaBB
B AaBB AaBB aaBB aaBsB
AaBB AaBB aaBB aaBB
aB

IIpumep pemieHusi ¥ 0(popMJICHUS 32124

3agaua. M3BecTHO, 4TO Yy Kyp HpPOCTOH (JMCTOBUAHBIN) TpeOeHb (a) PpereccCUBEeH 110
OTHOUICHUIO K PO30BUAHOMY (A), a onepénnblie HoTH (B) nomunupyet Han roisimu (B). Kyp ¢
JUCTOBUJIHBIM T'PEOHEM M TOJBIMH HOTaMHM CKPECTUJIIM C JUTE€TEPO3UTOTHBIM METYXOM,
UMEIOLIIM pPO30BHIHBIN IrpedeHb U onepéHHble HOoru. Kakas yacTh moTOMCTBa yHacjemyeT
o0a npuzHaka marepu?
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Jlano: Peienne:
A— 1. OnpenensieM U 3aNMCHIBAEM T€HOTHUITBI CKPEIMBAEMBIX OCOOCH.
po3oBuaHbli | [0 ycioBHUIO 3a/1aud  TE€HOTHUIIBI poauTeNeil: aaBB 1 AaBB
rpedeHsb (p.r.)
a p—
JINCTOBUTHBIN
rpedeHb (J1.T.)
B-—
OIEpEHHBIE
HOTH
(0.H.)

B — I'OJIBbIC
HoTH (T.H.)
Yactb 2. 3anuceIBaeM CXeMy CKpEIIMBaHUs.
MMOTOMCTBA C
npusHakamu | P QaasB X J'AaBB
Marepu. J.T., T.H. p.T., 0.H.

G (aB) (AB) (AB) (aB) (aB)

Hcnons3yem pemérky Ilennera

Q 4 |AB AB aB aa
aB AaBB AaBs aaBs aaBB
Fi AaBB AassB aaBB 2aBB
p.T., 0.H. p.T., T.H. J.T.,0.H. JLI.I.H.
25% 25% 25% 25%
IIpusnaku
Marepu
OtBet: 25%
3agaun:

1. T'en yepHO# MacTH y KpYITHOPOTaToro CKOTa JOMUHHUPYET HaJl F'€HOM KpacHOM MacTu.
Kakoe moromcTBO Fj MOMydnTcss OT CKpeUmIMBaHHUS YHCTOMOPOJHOTO YEPHOTO OBIKAa C
KpacHbIMH KopoBamMu? Kakoe moromcTBo Fp MOdMyduTCss OT CKpelIMBaHHS MEXay coOOMn
rudpuaoB?

2. T'mankas oxpacka apOy30B HacieqyeTcssi Kak peleccUBHBIM mpu3Hak. Kakoe
MIOTOMCTBO TIOJYYUTCS OT CKPEUIMBAHHS ABYX T'€TEPO3UTOTHBIX PACTEHHWH C ITOJIOCATHIMU
mioamMu’?

3. VY denoBeka reH Kapux Tia3 JOMHUHHPYET HaJ TeHOM roiyObix. KakoBa BEpOsSTHOCTH
pOXJIeHUs ToyOOrIa3bIX JIeTe B ceMbe, IJie MaTh MMeja roiyoble Iia3a, a oTel] — Kapue,
pUYeM U3BECTHO, YTO MO JAHHOMY MPU3HAKY OH T€TEPO3UTOTEH?

4. Kapwuil uBer ria3 1OMUHUPYET HaJ TOIYObIM 11BeTOM. ["01y00oriasblil FoHOIIA )KeHUIICS
Ha Kaperjia3oi JEBYIIKE, y OTIa KOTOPOW ria3a Obutk romyosie. OT 3TOro Opaka pomauics
Kaperuasblii pebeHok. KakoB renorun pedbenka?
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5. VYV denoBeka ONM30pPYKOCTh JOMUHHUPYET HaJ HOPMAaJIbHOH OCTPOTOM 3pEHHUS.
['etepo3uroTHas Onm3opykas JKEHIIMHA BBIXOAMT 3aMyK 3a MYXYMHY C HOpPMaJbHOU
ocTpoToi 3peHust. Kakux gereil MOXKHO 0)KUIaTh OT Takoro Opaka?

6. VY oBca HOPMJIbHBINH POCT JOMUHHUPYET HaJ TUTAaHTU3MOM. ['€Tepo3UroTHOE pacTeHne
C HOPMAaJbHBIM POCTOM CKPECTHJIM C THraHTCKUM. OmNpenenuTh T€HOTUNBl U (PEeHOTHIIBI
IOTOMCTBA.

7. Y kyp xoxyaroctb (A) — TOMHHAHTHBIN NpU3HAK, a 4y€pHas okpacka onepeHus (B)
JOMUHHUpYeT Haja Oypoil. CkpeluBalu TIeTepO3UrOTHYH 4YEpPHYI Kypuly Oe3 Xoxia ¢
reTepPO3UTOTHBIM OYpPBIM XOXJIATBIM TETYXOM H MOTYYHIN 24 BIIIIEHKA.

CKOJIBKO TUIIOB raMeT o0pasyercs y KypuLpl?
CKOJIBKO THUIIOB raMeT oOpasyercs y meryxa?
CKOJIBKO OyJeT XOXJIAThIX YEPHBIX LIBIILIAT?
CKOJIbKO U€pHBIX 0e3 xoxia?

8. VY xomek mosocathiii XBoCT (A) JOMUHHPYET HaJ OJHOTOHHBIM, a JJIMHHBIE yChI (B)
HaJl KOPOTKUMH. CKpPEeCTWIIN IBYX JAUTETEPO3UTOT MO 3TUM JABYM IpU3HAKaM, HOTYIHian 16
KOTSIT.

CKOJIBKO KOTAT OY/IET C MOJI0CAThIM XBOCTOM U JIJIMHHBIMU yCaMu?
CKOJIBKO pa3HbIX T€HOTHUIIOB Oy/eT Y KOTAT?

9. 'V nuHo3aBpOB cuHss Yenrys (A) TOMHUHUPYET HaJ 3en€HOH (a), a KpuBbIe KIbIKA (B) —
Haja OpsAMbIMU (B). CKpecTWJIM TOMO3UIOTHOI'O CHHErO JIMHO3aBpa C KPUBBIMHU KIIBIKAMH,
FETEPO3UTOTHOTO 110 BTOPOMY IPU3HAKY, C 3€JIEHBIM, Y KOTOPOTO KJIBIKH MPSMBIE.

CKOJIBKO pa3HbIX T€HOTHUIIOB B IIEPBOM IOKOJIEHUU?
CKOJIKO ()eHOTHIIOB?

10. ¥V npiHM KOpKa MOXET ObITh 3en€Hoi (A) unu mosocatod (a), a ¢opma miuona —
kpyrio# (B) wim mnHHOM (B). CKpecTUIM rOMO3UIOTHOE PACTEHUE C 3€JIEHBIMHU JUIMHHBIMU
IUIOIaMU C TOMO3MI'OTHBIM, MMEIOLIUM I[0JIOCAThle KPYTJble IUIOAbl. KAKOBbl T'€HOTHUIIBI
TUOpUIOB MEPBOTO MOKOJIEHUS?

11. YuctonopoJHOro 4YEepHOro KOMOJIOTO Oblka (JIOMHUHAHTHbBIE MPHU3HAKH, KOTOpbIE
HACJIEYIOTCSI HE3aBUCHMO) CKPECTUJIM C KPAaCHBIMH porarbiMu KopoBamu. Kakumu Oynyt
ruOpunpl? KakuM oKkakeTcst ciiedyrollee IMOKOJEHHE OT CKpEIIMBAaHUS THOPUIOB MEXIY
coboi?

KoHTposIbHBIE BOIIPOCHI
1. TIpusnak, 0603HavarOLIMIiCs 3arJaBHBIMU OyKBaMH.
2. TloHsTHE TOMO3HTOTA.
3. TlousTHe reTepo3urora.
4. COBOKYMHOCTbh IPU3HAKOB OpraHu3Ma, (OpMHUPYIOLIUXCS IPU B3aUMOIEHCTBUN
TEHOTHUIIA U CPENIBI.
Oco6eHHOCTH MOHOTHOPUIHOTO CKPEIIMBAHUS.
O0603HaueHNE POJUTEITHCKIUX OPTaHU3MOB.
7. OmnpeneneHve reHOTHUIA.

o o

IMpakTnyeckas padora 9
«Pemenne 3a7a4 Ha cleNJIEHHOE HACJIEIOBAHIE T€HOB)»

Hean: oBnageHrne METOMUKOW pEIICHUs 3a1ad 1Mo Teme «PernieHue reHeTHYecKux 3aaad Ha
CLIEIIJIEHHOE HACIEIOBAHUE TE€HOBY.

Teopernuyeckuilt MmaTepuall

Hac.ﬂenona}me, CHEIVICHHOE C IMOJIOM — HACJICJOBaHUEC KaKoTo-JIi00 I'€Ha, HaXoAAIIEerocsa
B ITOJIOBBIX XPOMOCOMaAX. HacnegoBanue IMPU3HAKOB, IMPOABIAIOMNIUXCA TOJIBKO Y oco0eit
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https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D1%8B%D0%B5_%D1%85%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D1%8B

OJIHOTO 110J1a, HO HE OINpEAENsAeMBbIX I'€HaMM, HaxXOJAUIMMHCS B IIOJOBBIX XPOMOCOMAX,
Ha3bIBAETCS HACJIEOBAHUEM, OTPAHUYEHHBIM I1OJIOM.

HacnenoBanueM, cueniueHHbIM ¢ X-XpOMOCOMOM, Ha3bIBAIOT HACJICOBAHHE T'€HOB B
ClIy4ae, KOrJla MY>KCKOHM MOJI TeTepOraMeTeH U XapaKTEepPU3YyeTCsl HAIMYHUEM Y -XPOMOCOMBI
(XY), a ocobu XKEHCKOro Tojia TOMOTaMETHBI M MMEIOT ABe X-Xpomocombl (XX). Takum
TUIIOM  HACJICJIOBaHUS  OOJIAMAlOT BCe MJICKONHTAIOMmUME (B TOM  YHCJIE YEJIOBEK),
KPOME OJTHOIIPOXO/IHBIX, OOJIBIINHCTBO HACEKOMBIX U IPECMBIKAIOLITIXCSI.

HacnenoBanuem, CHEIUIEHHBIM C Z-XpOMOCOMOM, Ha3bIBAIOT HACJIEIOBAHHE T'€HOB B
cllydae, KOTJa >KEHCKUH II0J reTeporaMeTeH U XapaKTepu3yercs HainyueM W-XpoMOCOMBI
(ZW), a ocobn MY>KCKOTO I0jla TOMOTaMETHbI U MMEIOT JiBe Z-XpoMocoMmbl (ZZ). Takum
TUIIOM HacJeI0BaHUs 00JIaZal0T BCE MPEACTABUTEIH KJIacca MTHII.

Ecnu annenb CUEMIEHHOIO € MOJOM TI€Ha, Haxonsdlerocs B X-XpoOMOCOME WIH Z-
XpPOMOCOME, SIBJISIETCS] PELIECCUBHBIM, TO IPU3HAK, ONPEAEISAEMBbIA 3TUM T'€HOM, IIPOSBIIAETCS
y Bcex ocolel reTeporaMeTHOro moja, KOTOpble MOJYyYMIH 3TOT aJlJIesib BMECTE C IOJOBOM
XPOMOCOMOM, W y TOMO3HTOTHBIX IO 3TOMY aJUIENI0 OCOOEH TOMOTaMEeTHOTO IoJyia. JTO
00BsICHSIETCS TeM, 4TO BTopasi mojoBas xpomocoma (Y uiu W) y rereporaMeTHOro rosia He
HECeT aJulesieil OOJIbIIMHCTBA UM BCEX ME€HOB, HAXOSAIINXCS B TAPHOM XpOMOCOME.

TakuM npu3HaKoM ropasao yame OyayT ob6iagarb OCOOM TeTeporaMeTHOro IoJja.
[ToaTomy 3a00€BaHUSMU, KOTOPBHIE BBI3bIBAIOTCS PELECCUBHBIMU AJJICJISIMU CLEIUJIEHHBIX C
MOJIOM TE€HOB, TOPa3A0 yaiie OOJEIOT MY)KUUHBI, 8 KEHIIUHBI YacTO SBJISIOTCS HOCUTEISIMU
TaKUX aJUICIICH.

[Tpumepsl 3a0051eBaHNS YEIIOBEKA, CBA3aHHBIE C MTOJIOM
'emodunus B
JlaneTOHU3M
JlekapcTBeHHass TeMOJMTUYECKas aHEMHs, CBsi3aHHas C JAe(QUINTOM  TIIFOK030-6-
dhocharneruaporenassl (I'6DJI)
Cunnpom Jlema-Haiixana
X-CBSI3aHHBIN UXTHO3
3agaua 1 HaciaenoBanmue, cuenjieHHoOe € 10JI0M

VY kormiek kE€ntas OKpacka OIpEAeNsAeTcs JOMUHAHTHbIM TeHoMm B, uéphas - b.
I'erepo3urora Bb umeer yepenaxoByto okpacky mepctu. I'en B crnemnien ¢ monom. Kakue
OyayT KOTsATa, €ciaM KOT 4EpHBIM, a Komka >x&€iras? MoXeT Ju KOT UMETh UYepernaxoByIO
OKpacky?

JlaHo: 00BEeKT: KOIlIKa, MPU3HAK: OKpacka, B-xéntas, b-uépHas, Bb-uepenoxonas.

Kakue Oymyr kotsTa, ecmu KOT 4Y€pHBIM, a Komka >kéntasi? MoXeT Ju KOT HMETh
4yepenaxoByr OKpacKy?

o X | Y
X2 6] Y
X2 XY

Pemenne:
P1 xénras(X® X®) x qéprlﬁ(Xb Y)

Bce xomiku OynyT ¢ uepenaxoBbIM OKpacoM, Bce KOThI OyayT xEnTeiMU. KoT HE MOkeT
UMETh YepPEraxoBy0 OKPacKy T.K. Y XpoMOCOMa HE MOXKET ObITh CIIETUICHHOH ¢ reHOM b.

3ananue: Mcnonp3ysa TeOpeTUUECKUI MaTepUall IUTEpaTypHble ICTOYHUKH PELIUTh 33/1a4H.
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BF%D1%80%D0%BE%D1%85%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BC%D0%BE%D1%84%D0%B8%D0%BB%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BB%D1%8C%D1%82%D0%BE%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B5%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%9B%D0%B5%D1%88%D0%B0-%D0%9D%D0%B0%D0%B9%D1%85%D0%B0%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/X-%D1%81%D0%B2%D1%8F%D0%B7%D0%B0%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D1%85%D1%82%D0%B8%D0%BE%D0%B7

Nel CxkpemuBanuce Mbii cepblie ¢ OenbiMu. B F1 mosBummcs cepweie Mbrmm, B F2-198
ceprIx 1 72 6enble. Kak HacneayoTcs: mpu3HaKu?

Ne2 'V cobak xéEcTkas MEpCTh JOMHHAHTHA, MATKash pereccuBHasd. [lBa >KECTKOMIEPCTHBIX
pOAMTENS JAtOT KECTKO LIEPCTHOro meHKa. C KeM ero HyXHO CKPECTHTb, YTOObI BBICHUTD,
MMEET JIM OH B T€HOTUIIE AJUIEIb MSAKIOLIEPCTHOCTU?

Ne3 'V kyp HOpMalIbHOE ONIEpEHUE TOMUHUPYET HaJ IIEIKOBUCTHIM. OT IBYX HOpPMaJbHBIX
10 (PEHOTHILY I'eTepPO3UroT MoaydeHo 98 ubImiAT. CKONbKO U3 HUX OXKHJAETCsS HOPMAJIbHBIX,
CKOJIBKO IIEJIKOBUCTBIX?

Ne4 Kypuiia u netyx ué€pHsie xoxjaTeie. OT HUX TOJy4eHO 13 UbIuIsaT: 7 4€pHBIX XOXJIATHIX,
3 OypBIX XOXJIAThIX, 2 4€pHBIX 0e3 Xoxya u 1 OypseIil 6e3 xoxsa. KakoBbl TeHOTHIIBI TIETYXA U
KypHULIbI?

Ne5 ¥V mtonoB apOy3a Kopka MOKET ObITh 3eJIEHON MU TOJIOCaToH, (hopMa II1o1a JUTHHHAS
WIA OKpyrias. ['OMO3HIrOTHOE pacTeHHe C JJIMHHBIMHU 3€JIEHBIMU TUIOJIAMU CKPEIICBAIOT C
FOMO3UTOTHBIM K€, HMMEIOIIMM OKpyIJble mosocarbie 1miogasl. B F1 maoasl okpyriibie
senénsbie. Kakoe Oyner F2.

Ne6 Ot ckpemmBanus IByX COPTOB 3€MIISIHMKH, OJUH U3 KOTOPBIX MMEET yCbl U KPACHBIE
AroJibl, @ y BTOPOTO Srojibl Oejble U YCbl OTCYTCTBYIOT, pacTeHus F1 uMeroT ycsl U po3oBbIe
AroJibl. MOKHO JIM BBIBECTH COPT C PO30OBBIMHM Ar0AaMu U 0e3ychlii?

Ne7 MoseT au ObITh MY)KUYMHA T€TEPO3UTOTHBIM IO NPH3HAKAM CLEIJIEHHBIM C HO0J0M?
OObsicHuTE TOUEMy, HanuIuTe GOpMyJly T€HOTHUIIA.

Ne8 HopmanbHast KeHIMHA, OTell KOTOpOM ObUI JaJbTOHHMK, BBIXOAUT 3aMyX 3a
HOPMaJIbHOT'O MYXXUUHY. MOTyT 71 y He€ ObITh A€TU AaIbTOHUKH?

Ne9 I'emodunus onpesensercss pelecCUBHBIM MPpU3HAKOM. MOTyT I 37J0pOBbIE MYKYHMHA
Y KEHIIMHA UMETh ChIHA reMOopuInuKa?

NelO0 ¥V xpymnoro poraroro ckoTa RR-kpachasi macts, IT-Oenasi, Rr-uanas. Nmeercs
qajblii OBIK M KOPOBBI - BCeX TPEX OKpacok. KakoBa BO3MOXXHOCTH IOSIBIEHHUS Yajloro
TEeJIeHKa BO BCeX TPEX ciaydasx?

Nel1 XKénras Mopckasi CBUHKA P CKPELIMBaHUU ¢ Oeoi Bcerja 1aéT KPeMOBBIX TOTOMKOB.
CkpemyBaHue KPEMOBBIX CBHHOK MeEXAy co0oil Bcernma naér pacuierienue 1 kénras, 2
KpeMoBbIX, 1 Oenas. [Touemy?

Nel2 V HouHOW KpacaBUIbI NMpPU CKPEIIMBAHUM PACTEHUN, UMEIOIINE KpacHble U Oenble
nBeTkH, F1 ¢ po3oBeiMu 11BeTkamu. Kakas okpacka IIBETKOB OyleT y pacTeHM, MOJTy4YeHHbIX
0T 000uX 00paTHBIX CKPEUTUBAHUIT?

KoHTposibHBIE BOITPOCHI:

1 TIonoBbIe XPOMOCOMBI

2 'oMoraMeTHBIH 10T

3 I'eTreporameTHsIN 1O

4 CuenicHHE TCHOB C MOJIOM

5 Ilpumepsl JIOMHUHAHTHBIX U PELECCUBHBIX MPU3HAKOB Y YEJIOBEKA.
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IIpunoxenne 2
JlabopaTopnas paboraNel
MeToabl uccjieIoBaHUs. Y CTPOMCTBO MUKPOCKOIIA M OCHOBHbIE NIPaBUJIa padoThl ¢ HUM

Ilenv pabomor: N3yduTh yCTPOWCTBO CBETOBOTO OMOJOTHYECKOTO MUKPOCKOTIA M OCBOHTH
npaBuiia pabOThI C HUM.

Oobopyooeanue,  mamepuanwvi: MUKPOCKOI, NpeJMETHBIE  CTEKJIa; MTOCTOSIHHBIE
MUKpOIIpenapaThbl.

Xoa npakTHYecKoi padoThbl

WNHcTpyKTHBHAS KapTOUYKa
OO6mme cBeneHusi: MUKpOCKOI (OT Iped. mMiCros — MaJIbli U SCOpPI0 — CMOTPIO) — 3TO
ONTUYECKUN MpHOOp, NMpeAHA3HAYCHHBIM IJIs TOJTYYCHHUS YBEIMYECHHBIX H300pakeHHH, a
TaKKe H3MEpPEeHUs OOBEKTOB WIIU JeTalel CTPYKTYphbl, HEBHAMMBIX HWJIHM IJIOXO BUIUMBIX
HEBOOPYKECHHBIM IJIa30M.

YCTpoicTBO MUKPOCKOTIA
Cxema cBETOBOT0 OMOJIOIrMYECKOI0 MUKPOCKOIIA IIPEICTaBICHA HA PUCYHKE 1.

Pucynok 1 — YerpoiicTBo MUKpOCKoOna
1 — okymsap; 2 — MOHOKyJIsipHas Hacajaka (TyOyc); 3 — peBOJbBEpHOE YCTPOHCTBO; 4 —
00BEKTHUB; 5 — MIPEAMETHBIA CTOJIMK; 6 — KOHJEHCOP: 7 — KOPIYC KOJUICKTOPHOU JIMH3HI; 8 —
NaTpOH C Jamnoi; 9 - mapuaup; 10 — pykosiTka nepeMenieHnst KpoHIITeHHa KoHAeHcopa; 11 —
PYKOATKa TOHKOW (OKYCHUPOBKM (MHUKPOMETPHUYECKMH BHUHT); 12 — pykosiTka rpyOoit
(OKYCHPOBKH MakpoMeTpuiecKkuil BUHT); 13 — TyOyconepxatenb; 14 — BUHT JUIs KpeIrIeHUs
HaCaJIKH.

MexaHnuueckasi 4acTh WJIM IITATHB COCTOUT M3 HOXKKHM, OCHOBaHMs, TyOycoJepKaTers,
MPEAMETHOTO CTOJIMKA, MOHOKYJSIDHOW Hacaaku (TyOyca), pPEeBOJIBBEPHOTO YCTPOWCTRBA,
PYKOSTKH TpyOol (OoKycHpOBKM (MakpOMETPUYECKOTO BHMHTA), PYKOSTKH TOHKOM
(hOKyCUPOBKH (MUKPOMETPUYECKOTO BUHTA).
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TyOyc — 3putenpHas TpyOa MHMKpockoma. B BepxHee oTBepcTHe TyOyca CBOOOIHO
BCTABJIIETCSI OKYJIAP, HA HUYKHEM KOHIE TyOyca HaXOJIUTCs Bpalllaoleecs BOKPYr CBOel ocu
PEBOJILBEPHOE YCTPOMCTBO (PEBOJIBBEP), B KOTOPOE BBUHYMBAIOTCS OOBEKTHUBHL. Bparias
PEBOJIbBEP, MOXKHO OBICTPO CMEHUTh OOBEKTUBBI BO BpeMsl pabOThl C MUKPOCKOIIOM, ITOJIBOJIS
0001 00BEKTUB 0T TYOYC.

OObexTuB JOKEeH ObIThb LEHTPUPOBAH, T.€. YCTAaHOBJIEH HA OINTHUYECKYK OCh
MUKpockora. J[Ji 3Toro peBojbBep MOBOPAYMBAIOT BOKPYT CBOEHM OCH /10 MOSIBJICHUS LIETYKA.
[TpenmeTHBIN CTOJNIMK CIYXKUT Ui pa3MeIleHus Ha HeM Hu3ydaeMmoro mpemnapara. IIpenapar
3aKpeIUIAIOT HA CTOJIMKE 3a)KMMaMH (KjIeMmamu). B 1ieHTpe nmpeMeTHOro cToyinka HaxouTcs
OTBEpCTUE I IPOXOXKJEHHs JIydyell CBeTa M OCBElleHus mpenapara. B HekoTOpbIX
KOHCTPYKILUSAX MHUKPOCKOIIA MPEAMETHBIN CTOIMK MOYKET IEPEABUTATHCS C TOMOLIbIO BUHTOB,
PACIIONIOKEHHBIX 110 eprudepun NPEeAMETHOIO CTOIMKA. DTO JaeT BO3MOXKHOCTh PACCMOTPETh
Ipenapar B pa3jIu4HbIX MOJIAX 3PEHMUSL.

PykosTkn rpyO6oi M TOHKOH (OKYCHPOBKHM (Makpo- W MMKpPOBHUHTBI) CIyXKaT [Uis
nepeMenieHuss Tyoyca BBEpPX M BHM3, YTO IIO3BOJIIET YCTAHOBUTH €r0 HAa HEOOXOAMMOM
paccTosiHUM OT Ipenapara. [Ipu BpalieHnn BUHTOB 10 YaCOBOM cTpeiike TyOyc omycKaeTcs, a
OpU  BpalleHUWM [POTUB YAacOBOW CTpeaku — nojaHuMmaercs. Ilpu  BpaieHuu
MaKpOMETPUUECKOr0 BUHTA OOBEKTHB OPUEHTHPOBOYHO YCTaHABIMBAETCs Ha (OKYyC, T.€. Ha
TO pacCTOSHUE OT IpernapaTa, MpU KOTOPOM OH JIeNaeTcs BUAUMBIM. MUKpOMETpUUECKU
BUHT CJIY)KUT /1151 TOYHOM YCTAaHOBKH Ha (OKYC.

OnTHueckasi 4acTh ABISIETCA HaubOoJiee IEHHOW 4acThio MUKpockona. OHa COCTOUT W3
00BEKTHBOB U OKyisipa. Okyisip (OT jaT. oculus — rya3) COCTOUT MX JIBYX IJIOCKOBBITYKJIBIX
JMH3, 3aKIIOYEHHBIX B OOIIYI0 METAJUIMYECKYI0 orpaBy. OTEYeCTBEHHBIE MUKPOCKOIIBI
CHaOXEHbl TpeMsi CMEHHBIMU OKYJISpaMM, YyBEJIMUYEHHE KOTOPbIX YKa3aHO Ha KopIyce
okyisipa (x7; x10; x15). OObeKTHBBI BBUHUMBAIOTCS B THE3/1a PEBOJILBEPHOIO YCTPOHCTBA U
COCTOAT W3 CHUCTEMbl JIMH3, 3aKIIOYEHHbIX B METAJUIMUECKYI0 ompaBy. B rHe3na
PEBOJIBBEPHOTO0 YCTPOICTBA BBUHUYMBAIOTCS 4YEThIpE OOBEKTHBA, YBEJIWYEHHE KOTOPBIX
yKa3aHo Ha kopiyce o0bekTHBa (x8; x20; x40; x90 unu 100).

OOBeKTUBBI MOAPA3ZNEISAIOTCS Ha Cyxue M umMMmepcuoHHsle. Ilpu pabore ¢ cyxumu
o0bexkTHBaMu (x8, x20, x40) Mexy (HpOHTATIBHON JIMH30H U penapaToM HaXOJIUTCS BO3IYX.
B srom cnyudae nydu cBeTa MPOXOJAT CPelbl C Pa3iIMYHbIMHM MOKA3aTeNsIMU MPETOMIICHUS
(TOKPOBHOE CTEKJIO, BO3/1yX), YaCTh UX OTKJIOHSETCS U HE MOMNa1aeT B 00BEKTUB.

[Ipu pabore ¢ mMMepcuoHHbIMH oObekTHBamMu (Xx90 wmmm x100) nus ycrpaHeHus
CBETOPACCESIHUSI PACCTOSIHUE MEXAY (POHTAIbHOW JMH30H OOBEKTHBA M IpenapaTom
3aMoJIHII0T UMMEPCHOHHBIM (KEAPOBBIM) MaciioM, MOKa3aTelb NpeJoMJICHHUS Jy4deil cBera
KOTOPOro OJM30K K TOKAa3aTeNo MPEeIOMICHHs Jydel cBeTa, NMPOXOJIEro 4epe3 CTEKJIO.
OO61iee yBenMueHUE MUKPOCKOIA OINpEAENseTcs] KaK MPOU3BEIECHNE YBEIMUEHUsI 00bEKTHBA
Ha yBeJIM4YeHue okyisipa. Hampumep, ecnu B paboTe HCHOIB3YIOT OKYJIp X15, a moa Ty0ycom
HaxoAuTcss 00beKTUB x90, TO yBeIMYEHUE paccMaTpUBAEMOro C MOMOUIbI0 MHUKpPOCKONa
o0BekTa coctaBuT x1350.

2. IIpaBunjia padoThl ¢ MUKPOCKOIIOM.

Ha pabodem cTO€ MHKPOCKON CTaBST TyOycoJiepkaTeieM K cede Ha pacCTOSHHU 3-5
CM OT Kpas CTOJa;

BxitoualoT MHKpPOCKOI B C€Th M YCTaHABJIMBAIOT MPaBWJIBHOE OCBEIIEHUE (eciu
MO3BOJITIOT TEXHUYECKHE BO3MOKHOCTH MHUKPOCKOTA);

Ha npeameTHblli CTOJMK MOMEMIAIOT MCCIAEAYEMBIM TMpernapar W 3aKperviaioT ero
KIIEMMaMU;

[Tog TyOyc momemarT HYXHBIH OOBEKTHB M C IMOMOINBI0 MAaKpO- W MHKPOBHHTOB
ycraHaBnuBaT GokycHoe paccrosiHue. (Tak, mpu paboTre ¢ HIMMEPCHOHHBIMU O0OBEKTUBAMU
Ha Tpernapar MNpeABapUTEIbHO HAHOCAT Kalull0 HMMMEPCHOHHOIO Macja M OCTOPOKHO
OIyCKAalOT TyOyconaep)kaTellb MaKpOBHHTOM [0 COIPHKOCHOBEHHUS CO CTEKJIOM. 3aTeM,
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BHHUMATEJIBHO CMOTPS B OKYJISIPp, OUY€Hb MEIJICHHO MOJHUMAIOT TyOycoepKaTellb, Bpamas ero
MPOTUB YacOBOM CTPENKH, 10 Te€X MOp, MMOKa He YBUIAT U300paxeHue.) TOUHYIO HaBOAKY
00BeKTHBA HA (POKYC TTPOU3BOJISAT MUKPOMETPHUECKUM BUHTOM.

[Tpu pabote ¢ cyxumu 00ObEKTUBAMU IpernapaT BHaYalle pacCMaTPUBAIOT C 00BEKTUBOM
x8. [TogHUMAS ¢ TTOMOIIBI0 MAKPOBUHTA TYOYCOIEpKATEh M BHUMATEIILHO CMOTPS B OKYJISIP,
YCTaHaBIMBAIOT (POKYCHOE paccTossHUE (0KOJIO 9 MM) U TOOMBAIOTCS YETKOCTH M300pakeHuUs,
UCIIOJIb3Ysl MUKPOMETPUUECKU BUHT. [lanee, nBUras nmpeaMeTHbIN CTOJUK WA MPEeIMETHOE
CTEKJIO, YCTaHABIMBAIOT B LEHTP MOJS TOT YYacTOK Ipernapara, B KOTOPOM JIydIlle BCETO
BUJICH U3y4aeMblil OOBEKT. 3aTeM, Bpalias peBOJIbBEPHOE YCTPOHUCTBO BOKPYT CBOEH OCH, MO/
TyOyc momemator o0bekTHB Ha x20 wiu x40. IIpu 3ToM moj TyOyc He JTOJDKEH TMOIAacTh
00bexTuB x90.

B peBosbBepHOM YCTPONCTBE OOBEKTUBBI PACHOJIATalOTCSl TAKUM OOpa3oM, YTO €CIIH
HaliieHo n300pakeHne ¢ 0OBEKTHBOM X8, TO MPU PACCMOTPEHUU Mpernapara ¢ 00beKTHBAMHU
0OJIBIIETO YBEIMUEHUS HYKHO CJIETKa MOAPEryIHUPOBaTh YETKOCTh U300paKEHUS C TOMOIIbIO
MaKpO- 1 MUKPOMETPUUECKUX BUHTOB;

Bo Bpemsi MUKpOCKOMHMpPOBaHUS HEOOXOIUMO JAepkaTb o00a Tia3a OTKPBITBIMH U
MOJIb30BaTHCA UMH ITOTIEPEMEHHO;

[Tocne oxoHuyaHus paboOTHl cienyer yoOpaTh mpemapar ¢ MPEAMETHOrO CTOJHKA,
OMYCTUTh BHU3 KOHJEHCOpP, MOCTaBUThH MOJ TyOyC OOBEKTHB X8, yIadUTh MSATKOW TKaHbIO
WM MapJjeil, CMOYEeHHOH B CIIUPTE, UMMEPCUOHHOE Macio ¢ PpOHTAIBLHOM JIMH3BI 00bEKTHBA
x90, Mo 0OBEKTHB MOJIOKHUTH MAPJIEBYIO CAT(PETKY, OITYCTUTh TYOYCOIePIKATEb.

3anaHus:
3aganue 1. BHuMaTenbHO u3yuMTe MNpeUIoKeHHBbIM Marepuan. [loanummre yactu
MHUKpOCKOIIA.
3ananue 2. Uzyuure:
1. IlpaBuia paGoThl ¢ MUKPOCKOIIOM
2. Mukpockorn. Kak noiap30BaTecsi MUKPOCKOIIOM
3. Cmoco0Obl OKpacKH MperapaToB
3aoanue 3. Vlcmionb3ysi MUKPOCKON, PAacCMOTPHUTE NPEAJIOKEHHbIE OHOJIOrMYecKHe
00BEKTHI U 3apUCYHTE YBUJIEHHOE.
3aoanue 4. IIncCbMEHHO OTBETHTE Ha CJIEIYIOIIUE BOIPOCHIL:
1 KaxoBo ycTpoiicTBO OMOIOrHYECKOro MUKpOCKoma?
2 OOBeKTUBHI OBIBAIOT CYXHE€ M UMMEPCHOHHBIE. UTO 3TO 3HAYHNT?
3 IlepeuncnuTh OCHOBHBIE TPAaBHIIA PAOOTHI C MUKPOCKOIIOM.

JlabopaTopnasi padoraNe2
«OIHOKJIETOYHBIC U MHOTOKJIETOYHbIEC OPraHu3Mbl. OJHOKJIETOYHOCTH H
MHOT'OKJIETOYHOCTh. OCHOBBI 00paleHHs CO CBETOBBIM MHKPOCKOIIOM,
YBEJIUYUTEJIbHON TEXHUKON»

Ileab: paccMOTPETh KIETKU PAa3JIMYHBIX OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB U
X TKaHed I0J MHUKPOCKOIIOM, CPaBHUTb CTPOCHHE KJIETOK pPAaCTUTENbHBIX, >KUBOTHBIX
OpPraHu3MOB U I'pUOOB.

Oobopynosanue:

- CBETOBOM MUKPOCKOTT;

- TOTOBBIE MHKpOIIpENnapaThl OJHOKJIETOUYHBIX OPraHW3MOB (BOJOpOCTH, HH(DY30pUU U Ap.),
pacTUTENbHON (KOXKUIIA YEelyH JTyKa), )KUBOTHOM (3MUTENNaNbHAs TKAaHb — KJIETKH CIU3UCTOMN
POTOBOM TOJIOCTH ), TPHOHOMU (JPOMKKEBBIC WIIN TIJIECHEBBIE TPHUOBI) KIIETOK,

- TaONULBI C XaPaKTEPUCTUKAMHU CTPOCHHS KJIETOK MPOCTEHUIINX, PACTUTEIBHOMN, KUBOTHON
KJIETKH M KJIETKHU Tproa.
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Xon pa6oTsl

1. Paccmorpure 10X MHKPOCKOIIOM TMPUTOTOBJICHHBIE (TOTOBBIE) MHUKPOIIPENApaThI

OJHOKJICTOYHBIX OPraHn3MOB, PACTUTCIIBHBIX, )KUBOTHBIX KJIETOK U KJICTOK rpn6a.

2. 3apHCYﬁTe o OAHOMY IIPHUMEPY U3 Kaxaoi TPYIIIBI. IloamuiinTe UX OCHOBHBIC qacTu,

BUAUMBIC B MUKPOCKOII.

3. CpaBHHTE CTPOCHUE PACTUTEIHHOW, TPUOHON U KUBOTHOU KJIeTOK. CpaBHEHHE MPOBECTH

IPY IOMOILY cpaBHUTENbHOM Tabauip! (Tadnauua 1). Caenaiite BBIBOA.
4. 3anonHuTe TAOIMILY, UCHIOIB3YS PUCYHKH 1-5.

Tabmnumna 1
OnHOKJIETOUHBIE PacturenbHas kietka | JKMBOTHas KieTka Knerka rpuba
OpraHU3MBl
Pucynxku:

Pucynok 1 — Ame0a nog MUKpOCKOIIOM

DKpaTUTENILHaA Bakyons

LHesapuT Han y

Bonkwoe agpo

.
y:

Manoe aapo

KnerouHbiin poT € rno’

Uuronnaszma

PecHuukn

Pucynok 2 — Undy3opus Tydenbka u ee 31eMeHThI CTPOSHUS




Pucynok 3 — Yenrys nyka noj MUKpOCKOIIOM

e e e e e
Mopyi.,. S ey g

e = =
O6onou4ka ‘j/ \\F
Appo "1 @ 8 JIL
Bakyonu > 2 _}\__;__k___:__ﬁ,." - :;:
Appbiwko —‘_?G‘ “['.D ‘:L _
Uuronnaima ‘1 | g

Pucynok 4 — Bua nposxxeit moa MUKpOCKOIIOM
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Pucynoxk 5 — Ctpoenue paCTUTEIBHOM U dKUBOTHOM KIETKU

CrenaiiTe BBIBOJ, ONHMPAsCh HA MMEIOIIMECS Y BAaC 3HAHUSA, B COOTBETCTBHH C IIEIIBIO
paboTHI.

KOHTpOJIbHBIe BOIIPOCHI

1 JlaiiTe XapakTepUCTUKYy BHEUIHEMY M BHYTPEHHEMY CTPOCHHIO aMeObl
OOBIKHOBEHHOM.

2 JIpixaHue, BbIACICHUE U OCMOPET YIS HHPY30pHH-TY(PENbKH.

3 OTIMYUTENBbHBIE OCOOEHHOCTH CTPOCHHS PACTUTEIHHON U )KUBOTHOM KJIETKH.

JlabopaTopnasi paGora Ne3
HapcrBo pacrenuii. Boiciine n Husmme pacrenust. 'pudbl. O3HaKoMIeHHE C
OCHOBHBIMH NpeacraBureasiMu. Onpenesienue.

[enb: 03HAKOMUTBCSI ¢ OCHOBHBIMH CUCTEMATHYECKUM (MOP(OIOTHUECKUMH) TPU3HAKAMU
pactenuii u rpudoB. OCBOUTH PabOTY ¢ ONpPEeTUTENIEM pacTeHU 1 IpuOOB.
O6opynoBanue
* DKCIIOHATHI JUIsl ONpe/ieieHus (pacTeHus! U TpUobI).
* JIynel, OMHOKYJISIpHBIE JIYIIBI, OIIPEAETUTENH.

Xoa padoTsl
1 O3HaKOMUTBHCS ¢ TEXHUKOW PabOTHI C ONIPEACIUTENIEM U OCHOBHBIMH MOP(HOJIOTHIECKUMHU
IIPU3HAKaMU PACTEHUH, UCIIOJIb3YIOIUMUCS AJIs1 ONPEAEIIEHUS CUCTEMATHYECKOU
PUHAAIEKHOCTH.
2 OnpenenuTs MpeIoKeHHbIE Ha 3aHATHH SK3eMIUTSIPhl PACTEHUI U TPHOOB.
3 OmnmucaTh CHUCTEMaTHYECKYIO IpYyNIy WIM BUJA B COOTBETCTBHM C XOJOM IIPOBEIEHHOIO
OIIpEEIICHUSI.

JlaGopaTopHas pa6ora Ned

60



Kaaccndukanus :xxuBoTHOr0 napcrsa. Mopgonornueckne XapakTepucTHKH
HACEKOMBIX H OCHOBHBIX TAKCOHOB I03BOHOYHBIX ’KHBOTHBIX.

Llenb: 03HAKOMUTHCSI C OCHOBHBIMH CHUCTEMATHUYECKUM (MOP(OIOTHYECKUMHU) IMpPU3HAKAMU
HACEKOMBIX M MTO3BOHOUYHBIX KUBOTHBIX.

O6opynoBanue

* Hacexombie st onpeiesieHus (KOJUIEKIIMOHHBIN MaTepuran).

* [To3BOHOUHBIE )KUBOTHBIE (TYIIKH U CKEJIEThI) JISl ONIpEACTICHUS.

* JIymibl, OpeAEIIUTENH.

* DKCIIOHATHI MY3€sl SHTOMOJIOTMH U OMOJIOTUU JIECHBIX 3BEPEHl U MTHII.

Xoxa padoTsbl

1 3HaKOMCTBO ¢ OCHOBHBIMH OTPsZJaAMHU HACEKOMBIX.

2.0OcHOBHBIE IPU3HAKKM HACEKOMBIX. OmpesesieHne HACEKOMBIX J0 OTpsiia U COCTaBIIEHUE
TaOMUIBI €  OCHOBHBIMH  MOPQOJOIMUECKUMHM  XapaKTEPUCTUKAMHU  YEIyEeKpPbUIbIX,
KCCTKOKPBUIBIX, IIEPCIIOHYATOKPBUILIX, ABYKPBUIBIX, IPAMOKPBIIBIX U IMTOJYXCCTKOKPBIIBIX.

3 OnpezeneHye NO3BOHOYHBIX KUBOTHBIX 10 BUA.

4 Cocrasiienue Ta6JII/IIII)I C OCHOBHBIMHM CHUCTCMATHYCCKHMMHU IIPpHU3HAKAMHU KJIACCOB
IIO3BOHOYHBIX JKUBOTHBIX, a TAK)KE KPYIHEUIINX OTPSIIOB NTUL U MIEKOIUTAIOIINX

Bomnpocsr
1 Onummre cucreMaTnyeckoe IMOJIOKEHUE HACEeKOMBIX M UX OCHOBHBIM MoOpdosiornyeckue
IIPU3HAKHU.
2 HazoBuTe OCHOBHBIE KJIACCHI ITO3BOHOYHBIX JKMBOTHBIX M IIEPEYMCINTE HMX OCHOBHBIE
IIPU3HAKHU.

3 HazoBute kpymnHeiime oTpsasl 3Bepeit u ntull. HazoBuTe npeacraButesneit STux oTpsIo0B.

JlaGopaTopnas paGora Ne5
HN3yyeHue npupoOIHBIX MONMYJISLHIA

[lenb: yCBOWUTH TOHSATHS «IOIMYJISIIHSY, «COOOMIECTBO», «OMOJOTHYSCKHA BUI», a TaK Ke
oTpefieNieHUs] OCHOBHBIX MOMYISAIIMOHHBIX XapaKTEePUCTUK U METOJIOB UX pacyéra.
OGopynoBaHue:
TaOJIMIIBI C OMIMCAHUEM YMEPJHKEHTHBIX CBOMCTB, MOSBIISIONINXCS HA Pa3HBIX
YPOBHSX OpPTaHU3aINN KHBOTO (KJICTOYHBIM, TKAHEBBIM, OPTaHH3MEHHOM,
MOMYJSIIIMOHHBIM, BUJJOBOM U IICHOTUYECKOM ).
Xon pa6oTsbl
1 JlaliTe ompeneNeHUe TOHATUS IOMYISALHUI», «COOOIMIECTBO», «OUONOTUYECKUN BUIN;
MIPUBEINTE KOHKPETHBIC PUMEPHI.
2 3anomHUTE TaOIUIly 2 CXOACTBA U PA3NUYUN MEKY TOHITHIMH «OPTaHU3MY,
TIOTTYJISALIUS», «BHI, «COOOIIECTBOY.
Tabmumna 2
CX0JIcTBa W PA3INIHS MEKIY TOHITHSIMH «IOMYJISIIHS, «BHI», «COOOIECTBOY.

XapaKkTepuCTHKA Opraansm [omynsmms Bug Coo0riecTBo

YpoBeHb
OpraHu3aIuu

TIponomxuTenbHOCTH
CYIIECTBOBAHMS

ITokazarenmu,
XapaKTepU3YIOIIUE
OHOJIOIHYECKOE
COCTOSTHHE
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| (>KHU3HECTIOCOOHOCTH) | | | |

3 IpuBeaure dopmynbl mius pacu€Ta CMEPTHOCTH, IUIOJOBUTOCTH, BOCIPOM3BOAMMOCTH
MOMYJISILIUH.

4 OnuumTe CyTh U cMbIC Mojenent Jlotku — BonbTeppa.

Bomnpoc:

1 TlpuBenuTe KOHKPETHBI MpHUMEp OpraHW3Ma, a 3aTeM MOMYJISIUH ¥ COOOIIeCTBa, Kyaa
BXOJAT OTH OpraHU3Mbl. 3aTeM ONHILWTE I[IOKa3aTelau, KOTopble Haubosiee MOIHO
0XapaKTEPU3YIOT COCTOSTHUE ATUX OPTAHU3MOB, IOMYJISIIIUU U COOOIIECTBRA.

2 IlpuBeaute mpumep A B3aUMOOTHOIIECHUS KOHKPETHBIX BHJIOB, JUISI KOTOPBIX MOKHO
HCIIOJIb30BaTh Moenu JIotku — BonbTeppa.

3ananue 2 ['eHeTHUecKast U HKOJIOTHYECKasi CTPYKTYpa NOMYJISIUNA TUKUX )KUBOTHBIX.
L{enb: yCBOUTH OCHOBHBIE PUHIUIIBI paclpeesieHUs] IPU3HAKOB, XapaKTePU3YIOIIUX COCTaB
Y CBOMCTBA MOMYJISIIIAK; ITO3HAKOMHUTBLCS C TIPOSBICHUEM MOMYJISIIIHOHHBIX OCOOCHHOCTEH Ha
pUMepe MY3€HHBIX SKCIIOHATOB.
O6opynoBanue
DKCTMOHATHI My3€€B YHTOMOJIOTUU U OUOJIOTHH JIECHBIX 3BEPEH U MTHII.

Xoxa padoTsbl
1 Paccmotpets Bapuanuu peHOTUNMMYECKUX U TEHETHYECKUX OCOOCHHOCTEH MOMYIISIIHH,
OOUTAIONINX B Pa3HBIX reorpauueckKix 30HaX Ha OCHOBE TaOIHIIBI 3

Tabmuna 3
Bapuanum npru3HaKkoB )KUBOTHBIX U PACTCHHI B pa3HBIX IreorpaduyecKux 30HaxX
XapakTepucTuka | Jlecorynnpa Taiira Cwmemannbie | [IlupokosMCTBEHHBIE
jeca jeca
JpeBecHoe
pacTteHue
Hacexomoe —
neHapodar
ITo3BOHOYHOE
JKMBOTHOE

2 IlpuBecT npuMepsl Bapuauu GEHOTUITHYECKUX MPU3HAKOB Ui OECIIO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX - OOUTATENIEH JIECHBIX IKOCUCTEM.

Bonpocsr

1 Kakne 0coO€HHOCTH F€HOTHIIA JIECHBIX BUJIOB PACTEHHH U )KMUBOTHBIX HanboJee spKo
MPOSBIISIIOTCA B Pa3HBIX reorpapuueckux 30Hax?

2 OTMeTbTe BO3MOXKHOE BapHalliy BHEITHUX, (PEHOTUITMYECKUX MTPU3HAKOB JJIsi PACTCHUHN U
JKUBOTHBIX B Pa3HbIX reorpauyeckux 30Hax.

3 Bapuaruu Kakux IpU3HAKOB MOTYT HE 3aBUCETh OT KIMMAaTH4YEeCKUX (PaKTopoB?
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