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Paboyas mporpamma cocraBiena Ha ocHose ®I'OC BO 1o HANpaBICHMIO TOATOTOBKH

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

PaGowas mporpamma paccmoTpeHa u ozo0pena Ha 3aceanuu xadenpsr CTaHIapTH3AIMH,
cepTU(HHKALHMU H TEXHOIOTHH TIPOJIyKTOB THTAHHUSI

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

3aB. kapeapoii ( Yiid /H.W. Bapsinuxukosa /

Pabouyas mporpamMma omoOpeHa MeTOIMUYECKO KOMHUCCHEH MHCTUTYTa EcTecTBO3HAHMS M
cranapTusanuu «25» centsops 2017 r. (nporokosn Nel).
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JIMcT perucTpauuy H3MeHeHHH H J0NOTHEHHH

Jlara, No
b Pa3nen Kpatkoe coneprxanue MIPOTOKOJIA [Toanuce 3aB.
PIIQ M3MEHEHHS/ IOTIOTHEHUS 3acelaHus kadenpoii
Kadeapsl
BHeceHbl H3MEHEHHs B CO/IEpIKaHHE
Aiep 23.10.2018,
1 4,8 JIUCLUIUTHHBI, OOHOBIIEH CITHCOK
npoTokos Ne2
JITEpaTyphbl
BHeceHbl H3MEHEHHs B COEPIKAHHUE
MCIHMILIMHBI, OOHOBJIEH CITHCOK
. ’ 01.09.2019,
2 4,8,9 JIUTEpaTyphbl, 0OHOBJIEHO
npotokos Nel
MaTepHallbHO-TeXHHYECKOe
obecrneyeHne AUCIHUIIINHBI
AxTyanu3anus yueGHo-
3 8 METO/IMYECKOTO U 01.09.2020 r.

HH(OPMALHOHHOTO 0becTeYeH s
JMCLIMIIIHHBI

npoTtokost Nel




1 Ilean ocBoOeHMSI AUCHHUILINHDBI

[lenbr0 OCBOCHHS TUCHUILUIMHBI «buosiorus» sBisercs (HopMHpOBaHHE y  CTYJICHTOB
0o0mux MpeAcTaBiICHUN, 00 0COOCHHOCTSIX OMOJOTHYECKOW (OPMBI OpPraHM3aIllMd MAaTEPUH, O
B3aMMOJICHCTBUH OPTaHU3Ma U CPEJIbl; O B3AUMOCBSI3H MEXKY CTPOCHHEM U (DYHKIHUSIMU 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 «buonorusi» BXOAUT B BapUAaTUBHYIO YAaCTh JUCIMIUIMH I10
BBIOOpY 00pa30BaTENbHON MIPOTPAMMBI.

Jns u3ydyeHus AaHHOW NHCUUIUIMHBI CTYAEHTHI JOJDKHBI OCHOBBIBATHCA HA 3HAHUSIX U
YMEHUSX, TIOJIYUCHHBIX U3 Kypca IIKOJIbHOU MPOTrpaMMBlI.

3HaHUS M YMEHHUS CTYJEHTOB, IMOJYYCHHbIE MPHU H3YyYECHUH AUCUUIUIMHBI «buomorus»
OynyT HEOOXOAMMBI UM TMPU JAJbHEHIIEM HW3YYCHUU TaKUX JTUCHUIUINH, Kak «Du3uko-
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
CIEIYIOIIUMH KOMIICTCHIUSAMH:

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00ydeHNs
KOMITETEHIINN

IIK-5 cnocoGHOCTHI0 HCMOJIB30BATH B MPAKTHYECKOH JeSTEJHHOCTH CHENUATM3UPOBAHHBIE 3HAHHA
dyHraMeHTANBbHBIX pa3lesioB (U3UKU, XUMUH, OMOXMMHM, MATEMAaTUKH AJsl OCBOeHHUs (U3NYECKHX,
XUMHYECKHX, OHOXMMHYECKHX, OMOTEXHOJIOTMYECKHX, MHKPOOHOJIOTHYECKHX, TemJI0(pu3ndecKux
MPOLECCOB, MPOUCXOSIINX MPH MPOU3BOACTBE NPOAYKTOB MUTAHNUS U3 PACTHTEIBHOIO CHIPhS

3Hath - CTpYKTYpy u (QYHKIMOHHPOBAHUE TEHETHYECKOTO  armmapara
OpraHU3MOB, obmue 3aKOHOMEPHOCTHU Pa3MHOXXEHHUS u
HHIWBHUIYAJIBHOT'O Pa3BUTHA )KUBBIX OPraHU3MOB,

- 0COOEHHOCTH B3aMMOOTHOIIEHUH OPraHU3MOB U OKPYXKalollel Cpeibl;

Ymers - YM€eT MPUMEHSATh (PyHTaMEHTaIbHbIE 3aKOHBI €CTECTBEHHO-HAYYHBIX
JTUCITUIIMH TIPU pelieHu MpodeCCHOHATBHBIX 3a/1a4

Buaners - CTpyKTYpy # (YHKIMOHHPOBAHWE TEHETHYECKOTO arapara
OPraHu3MOB, o0rme 3aKOHOMEPHOCTH Pa3MHOXKEHUS u

MHAUBUAYAJIbHOTO Pa3BUTHS )KUBBIX OPraHU3MOB;
- 0COOEHHOCTH B3aMMOOTHOILIEHHH OPraHU3MOB U OKpY>Karollel cpeibl;

4 CTpyKTYypa U coepKaHHue TUCHUIINHBI

OO0mmas TpyI0eMKOCTh TUCIUIUIMHBI COCTaBisieT 4 3a4eTHhIX eauHuIl 144 akaja. 4acos, B
TOM 4YHCJIE:
—KOHTaKkTHas pabora — 14,9 akan. 4acos:
- aynutopHas — 12,0 akas. 4acos;
— BHeaynuTopHas — 2,9 akaj. 4acoB
—caMocTosiTeNbHas padota — 120,4 akaj. 4yacos;



—TOJITOTOBKA K dK3aMeHy — 8,7 akaJl. 4acos.
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Bsenenue. Ilpeamer u CamocTosTeabpHO |3alumTa JIIK-2-

3aa4u OMOJIOTUU e n3y4yeHue |1abopaTopHOit 3

y4eOHOI 1 |paboThI

Hay4HO

1 10 JTUTEPATypPHI.

ITonroroska K

nabopaTopHO

pabore.
Paznmen 1 MHoroo6pasue CaMOCTOSTENLHO |3amura TIK-3 —
JKUBOT'O MHpa e H3y4YeHHeE | 1abopaTopHON 3yB

Tema 1.1. ®opmsr yaeOHOI 1| paboThI JITIK-2 -
CYILECTBOBAHMUS U YPOBHH 112 op |HAYHHO 3yB
OpraHu3aIiK KUBOH MaTepuu; JUTEPaTypHI.

OCHOBHBIE CBOMCTBA KMBOI0 [TogroroBka
nmabopaTopHOH
pabote
Paznen 2. Yuenue o kieTke. CamocrosTensHo |3amura IIK-3 -

Tewma 2.1. Ctpoenue, e n3y4yeHue |1adbopaTopHoii 3yB
XUMHYECKHIA COCTaB H yaeOHOI 1 |paboTHI. JITIK-2 -
(hyHKIHMA KIeTKA. DYKapHOTHI 1 op |HAYHHO TectupoBanue 3yB
U TIPOKAPHUOTHL. JTUTEPATYPHL.

IToxroroska K
nabopaTopHO
pabore.

Tema 2.2. OOMeH BeIeCTB U CamocrostensHo |3amtura gaboparpHoit [[TK-3 —
MpeBpalieHue YHEPTUH B e u3y4ueHue |paboThl 3yB
KJIeTKe. DHepreTH4ecKuil 1 y4eOHOI u JIIK-2 -
IUTacTHYEeCKUi 00MeH, ¢poTo- u 1 2 10 |HayuHo 3yB
XEMOCHHTE3. JUTEPATypHI.

[TogroroBka
nmabopaTopHO
pabore.

Tema 2.3./leneHue KIEeTKH. CamocrosrensHo |3amuTa tadopatpHoii | [TK-3 —
Oransl MUTO3a U MeH03a. e n3ydyeHue | paboThl, Y CTHBIN 3yB
XKuznennslit nukn. Knerounas y4eOHoOMH 1 |0IpocC. JIIK-2 -
Teopusl. Hay4YHO

112 10 JUTEPATYPHI. RE
IToaroroBka K
nmabopaTopHOH
pabore.

Paznen 3. PasmMHOXeHUE U CamocrostensHo |3amntura gaboparpHoi [[TK-3 —
WHINBUAYAIFHOE Pa3BUTHE e n3ydeHue | paboThI 3yB
OpraHu3MoB. y4aeOHOM u JIIK-2 -

Tema 3.1. ®opMBbI 1 CIIOCOOBI Hay4HO 3yB
MOJIOBOTO U Oecrooro 1 2 10 |nuTepaTypsl.
pa3MHOXEHUS (BETeTaTHBHOE, IoxroroBka K
MOYKOBAHUE nabopaTopHOn
cropooOpa3oBaHue). pabore.

Tema 3.2. JInddepenmupoBka CamocTosTenbHO |3ammuTa T1IK-3 —
KJIETOK u TKaHew; 1 21 10 e H3ydeHHE | Ta00paTOPHOM 3yB
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XapaKTEPUCTHKA CTPOCHUS U y4eOHOI 1 |paboThI. JIIK-2 -
(hyHKIMH OpPraHOB pacTCHUUN U HAYYHO KontponbHas pabora 3yB
JKUBOTHBIX JUTEPATYPHIL.
[TogroroBka
nmabopaTopHOH
pabote

Tewma 3.3. Abnotndeckue u CamocTosTENnbHO |3aumra [IK-3 -
omoTmueckue (HakTOpPHI UX e H3y4YeHHeE | 1abopaTopHON 3yB
BO3ACUCTBUS HA OPTaHU3MBIL. yaeOHOI 1| paboThI JITIK-2 -

1 21 10 PO 3yB
JTUTEPATypPHL.
[TogroroBka
nmabopaTopHOM
pabote

Paznen 4. MUKpOOpTaHU3MBI. CamocTosiTenpHO |3anura IK-3 -
Tema 1.1. Dy- ¥ IPOKAPHUOTEHI. e n3y4yeHue |1abopaTopHoii 3yB
MuneunansHbele TPUOHI, y4eOHOI 1 |paboThI JIIK-2 -
JIPOKIKH, BUPYCHI 1 34 Hay4qHO 3yB
0COOEHHOCTH CTPOCHHUS U POITH JTUTEPATYPHL.

B IIPUPOJE. [MomroroBka K
nmabopaTopHO
pabore.

Paznen 5. OcHOBBI T€HETUKHA CamocrosrtensHo |MHIMBUaYanbHOE TIK-3 —
U CETICKIIHH. e M3yYCHHUE |3aaHNE 3yB

Tema 5.1. OcHOBHBIE y4eOHOM " JITIK-2 -
MOHSTHUS TCHETUKU 1 7 |HayuHO 3yB

JIUTEPATYPHI.
[TogroroBka
nmabopaTopHOH
pabore.

Tema 5.2. 3akoHOMEPHOCTH CamocrositenbHo | MHIuBUAYyaTEHOE IK-3 -
HACIICICTBCHHOCTH. 3aKOHBI e M3yYCHHUE |3aaHNE 3yB
I'. Mengens, T. Moprana. yaeOHOH u JIIK-2 -

1 5 |HAYdHO 3yB
JUTEPATYPHI.
I[MoaroroBka K
nabopaTopHOH
pabore.

Tema 5.3. Cenexnus CamocrositenbHo | UHIuBUAYyaTEHOE IIK-3 -
pacTeHUM, )KMBOTHBIX, [ HU3y4YEHHUE |3a/1aHHE 3yB
MHUKpPOOPTaHN3MOB yaeOHOI u JIIK-2 -

1 5 [HAYMHO 3yB
JIUTEPATYPBHI.
I[MoaroroBka K
nabopaTopHOH
pabore.
Hmozo cemecmp 4 | 424 | 42H | 1204 Ixzamen

5 O6pa3oBaTesibHbIe M HMHGOPMAIMOHHbIE TEXHOJIOTHH

B mponecce npenogaBaHus NUCUUILIMHBL «BHOJIOTUS» NPUMEHSIIOTCS TPaAULMOHHAS M
MOJIYJIbHO-KOMIIETEHTHOCHASI TEXHOJIOTHH.




Jlekuuu mpoxoAaT Kak B MH(OPMAIIMOHHON (opMe, Iie UMEEeT MECTO TOCIEI0BATEIbHOE
U3JIOKEHUE MaTepuaja B AMCHUIUIMHAPHOM JIOTMKE, OCYILECTBISIEMOE MPEUMYILECTBEHHO
BepOaTbHBIMU CPEACTBAMH, TaKk W B (opMe IeKIui-Oecenpl WM Juajora ¢ ayIJuTopHei,
JeKIUH C TPUMEHEHHUEM »JJIEMEHTOB «MO3TOBOM aTaku», JEKUUH-KOHCYNbTALUN, TJe
TEOPETUYECKHI MaTepHal 3apaHee BBIIACTCS CTYAEHTaM ISl CaMOCTOSTEIbHOTO U3Y4eHUs, IS
MOJTOTOBKUA BOIPOCOB JIEKTOPY, TAKUM 00pa3zoM, JIEKLHUs MPOXOJUT MO TUITY BOMPOCHI-OTBETHI-
JTCKYCCHSL.

[ToMuMO 3TOTO B JIEKIIMM MOTYT MCIOJIB30BATHCSI AJIEMEHTHI MPOOJIEMHOTO U3JI0KEHHUS.
[IpobnemHasi JieKIMs HAYMHAETCS C BOIPOCOB, C MOCTAHOBKU NPOOJIEMBI, KOTOPYIO B XOJ€
U3JIOKEHUs MaTepuala HeoOXOAMMO pemnTh. Takas JEeKUus MpeICcTaBIsieT coOON 3aHATHE,
Iperoiaraoee HHUIUUPOBAHHOE TPENoaBaTeNieM MPHUBJICYCHUE AyIUTOPHH K PEIICHUIO
KPYIMHOM Hay4YHOW MNpoOJIeMbl, pacKpbIBa€T BO3MOXHBIE NMYTH €€ PEIICHHUs, MOKa3bIBAET
TEOPETUUYECKYI0 M MPAKTUUYECKYI0 3HAYMMOCTh AOCTHXeHUU. Ha mpobiieMHOM JeKIMu HOBOE
3HAaHHE BBOJUTCS KaK HEM3BeCTHOE s oOyuatomuxcs. [lonyuennas nundopmanus ycBauBaercs
KaK JINYHOCTHOE OTKPBITHE €IIe He U3BECTHOTO ISl CeOsl 3HAHMSL.

Jna peanuzanuu WHOOPMALMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTENbHON TEXHOJIOTUU
IPOBOJIATCS JIEKIIUH-BU3YAJIN3AlMU, B XOJIe KOTOPHIX H3JI0KEHHE TEOPETHYECKOTO MaTepuaa
COIPOBOXKIAETCS MPE3CHTAINECH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B XOJA€ J1a0OpaTOPHBIX M IMPAKTHYECKHX pPadoT,
yueOHasi paboTa MPOBOAUTCS B BUAE PaOOTHI ¢ MpPOAyKTaMHU nurtaHus. Ha maGopaTopHbIX H
NPAaKTUYECKUX padoTax BBIMOJHSAIOTCS TPYNIOBBIE WIM WHAWBHIyaJbHBIC 3aJaHUS TI0
npoiaeHHoi teme. [IpoBenenue 1ab0paTopHBIX pabOT HEOOXOAUMO MPEABAPATH UHCTPYKTAKEM
1o TIpaBmIaM 0e30macHoi paboThl B 1abopaTtopruu. OCHOBHBIM yCJIOBHEM JOITYCKAa CTYICHTOB K
nabopatopHoit paboTe sABIsAETCS HMX o0s3arenbHas MMOATOTOBKA K HEM € COCTaBJICHHUEM
TeopeTndeckoro BBeAeHWsA. [lpu mpoBeneHUM 1a0OPATOPHBIX H MPAKTHYECKUX 3aHATHH
UCTIOJIb3YeTCsl METO/I KOHTEKCTHOI'O OOYyuY€HUsI, KOTOPbIM MO3BOJISIET YCBOUTh MaTepHall MyTeM
BBISIBIICHHSI CBSI3€M MEX/Iy KOHKPETHBIM 3HAaHMEM U ero mpuMeHeHueMm. Kpome Toro,
1es1eco00pa3Ho MCIOIB30BaTh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOYydeHus (apHyo paboTy)
TpPeX BHJIOB: CTaTHUYECKas Iapa, JMHAMHUYECKas Tapa, BapHallMOHHAs Tapa; COBMeIas €€ C
TEXHOJIOTUEH MOJyIbHOTO 0OyueHHs. BBINOIHUB 3KcIepUMeHT, o0ydaromuecs: GopMyIUpyroT
0000IIeHHBIE BBIBOIBI IT0 CEPHUH OTIBITOB, HCITONB3YsI TPHEMbI aHAJIOTUU M CPAaBHEHHUS.

CaMocTtosiTenbHass paboTa oOyJarommxcsi SBISETCS OAHUM U3 HambOomnee 3(h(PEeKTUBHBIX
CPEICTB pa3BUTUS MOTPEOHOCTH K OyaymieMy camooOpaszoBanuio. CamocrosiTenabHas padbora
oOyyaroImuxcsi BKJIIOYaeT B ceOd camble pa3HooOpasHble (OpMBbI Y4eOHOM MAEATeNbHOCTH:
BBITTOJIHEHNE JOMAIIHUX 3aJlaHuii, 3aBepiieHne o(GpopMieHHs Ta00OpaTOPHBIX W TMPAKTHYECKUX
paboT, MOArOTOBKA K NMPAKTHUKYyMY, W3Y4€HHE OCHOBHOTO M JIOMOJIHUTEIBHOIO MaTepuaia Io
yueOHUKaM U IOCOOUSIM, YTEHHE U TPOopabOoTKa HAy4YHOU JTUTepaTyphl B OUOIMOTEKE, HATMCAHNE
pedepaToB 1 KypcoBBIX paboT, MOJrOTOBKA K HTOTOBOM aTTeCTaI|H.

CamocTtosaTenbHas paboTa oOydarommxcsi JO0JDKHA ObITh HallpaBlIeHa Ha 3aKperyieHUs
TEOPETUYECKOr0 MaTepuaia, U3JI0KEHHOTO MperojaBaTeneM, Ha MpopaboTKy TeM, OTBEIECHHBIX
Ha CaMOCTOSITENIbHOE M3YYEHHUE, Ha TOATOTOBKY K JJAOOPATOPHBIM M MPAKTHUYECKUM 3aHSATHSIM,
BBHITIOJTHEHHE JOMAIIHHUX 33/IaHUi U TIOJTOTOBKY K pyOeKHOMY U 3aKIIOYUTEIFHOMY KOHTPOJIIO.
[TomuMo 3TOTO, OOyUaromuecs: MPEACTABISAIOT PE3yJabTaThl CBOCH CaMOCTOSITEIbHONW paOOThl B
BUJIC TIPE3CHTAIUH.

[Ipu mpoBeneHMH pyOEKHOTO M 3AKITIOUUTEIHFHOTO KOHTPOJISI OCHOBHBIMH 3aJadyaMH,
CTOSIIIIMMU TIepe]l MpernoaaBaTesieM, SBISIOTCS: BBIIBICHUE CTENEHU NPaBHIIBHOCTH, 00beMa,
rITyOWHBI 3HAHWH, YMEHUH, HABBIKOB, TIOJYYCHHBIX MPH U3yYSHUH Kypca HapsAy C BBISIBJICHUEM
CTETIEHH CaMOCTOSITEIbHOCTH B IPUMEHEHUH MMOTY4YCHHBIX 3HAHUM, YMEHUW U HABBIKOB.

CoBpeMeHHbIE MHTEPAKTHBHBIE CPEICTBA IMO3BOJISIOT AKCHEPUMEHTHPOBATH C HOBBIMH
dopmamu KoHTpoJs. OOydaroUMMCs MpeIaraloTcs TeCThl W 33Ja4dl B 3JIEKTPOHHOM BHUJE, C
aBTOMATHU3UPOBAHHONW CHCTEMOM MPOBEPKU. B oTiaM4me OT OOBIYHOTO TECTUPOBAHUS TaKOH
Croco0 KOHTPOJS TO3BOJISIET CTYJACHTAM B JI000€ BpeMsi MPONTH TECT, MPOAHAIN3UPOBATH
OIIMOKHU ¥ MPOUTH TECT BTOPUYHO.



6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThI CTY/IEHTOB

AynutopHas caMoCTOsiITelbHass paboTa CTYJEHTOB Ha JabOpaTOpHBIX — 3aHATHSIX
OCYIIECTBIISIETCA TOJI KOHTPOJEM IIpPEenojaBaresis B BHUJAC PELICHUS 3aJad W BBINOJHEHUS
yIpa)xxHEeHHH, KOTOpbIE OMpeeiaeT IpernoaaBaTelib A CTyeHTa.

BueaymutopHass camocrosTenbHas paboTa OOy4YalOIIMXCSl OCYIIECTBISICTCS B BHUJC
U3YYEHUS JIUTEpPaTypbl IO COOTBETCTBYIOLIEMY pasliely ¢ MNpopabOTKOH Marepuana;
BBITIOJIHEHHS IOMAIITHUX 3aJaHUI U TIOJITOTOBKU K KOHTPOJIIO.

B mpouecce mpenogaBaHusl TUCHUIUIMHBI «BHOJOTHSY» TPUMEHSIOTCS TPAJULIMOHHAS U
MOJ1yJIbHO-KOMIIETEHTHOCHAS TEXHOJIOTHH.

JIekuu poXOAsaT Kak B HHPOPMAIMOHHOH (GopMe, TJe UMEET MECTO TOCIEI0BaTEIHbHOE
U3JIO)KEHUE MaTrepuaja B AUCHUIUIMHAPHOW JIOTHKE, OCYIIECTBISIEMOE MPEUMYILECTBEHHO
BepOaTbHBIMUA CPEICTBAMH, TaK W B (opMe JIeKIUi-Oecenbl WM Iuajora ¢ ayJuTOpHeH,
JeKIUA C TpPUMEHEHHEM »SIEMEHTOB «MO3TOBOM aTaku», JEKIUH-KOHCYNbTALUN, Te
TEOPETHUUECKUI MaTepuall 3apaHee BBhIIACTCS CTYACHTaM JUJISi CAMOCTOSATEIBHOIO U3YYCHUS, JIJIS
MOJATOTOBKUA BOIPOCOB JIEKTOPY, TAKUM 00pa3oMm, JEKIUs MPOXOAUT MO TUITY BOIMPOCHI-OTBETHI-
JTIUCKYCCHS.

[ToMrMO 3TOTO B JIGKIIMM MOTYT MCIOJB30BATHCS AJIEMEHTHI MPOOJIEMHOTO H3JI0KEHHUS.
[TpoGyieMHast JIEKIUS HAYMHAETCS C BOIPOCOB, C TIOCTAHOBKH IMPOOJIEMBI, KOTOPYIO B XOJE
U3JIOKEHUs MaTepuala HeoOXOAMMO pemuTh. Takas JeKUus MpeIcTaBiIseT coOON 3aHATHE,
MpeAnoaraiee UHUIMAPOBAHHOE MPENoIaBaTeIeM IPHUBJICYCHUE AyAUTOPUU K PEIICHUIO
KPYIMHOM Hay4YHOW MpoOJIEeMBbI, pacKpbIBa€T BO3MOXHBIE NMYTH €€ pPEIICHUs, MOKa3bIBaeT
TEOPETUUYECKYI0 M MPAKTUUYECKYI0 3HAYMMOCTh AOCTHXeHUU. Ha mpoOiieMHOM JeKIHu HOBOE
3HaHHME BBOJMUTCS KaK HEM3BeCTHOE sl oOyuaromuxcs. [lomydennast uHpopMaliusi ycBauBaeTcs
KaK JJMYHOCTHOE OTKPBITHE €Il HEe U3BECTHOTO I ce0sl 3HAHUSI.

Jna peanuzanuu WHGOOPMAMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTeNbHONH TEXHOJIOTUU
MIPOBOJIATCS JICKIIMU-BU3YATU3AIMH, B X0JI€ KOTOPBIX H3JIOKEHUE TEOPETUUECKOro maTepuasa
COTIPOBOKIAETCS MPE3ECHTAIHEH.

JIeKITMOHHBIN MaTepHuall 3aKpeIuIsieTcss B XO¢ J1a00paTOPHBIX W MPAKTUYSCKUX padoT, B
X0Jle KOTOphIX y4yeOHas paboTa MpPOBOAUTCA B BHJE pabOTHI C MpoAykTamHu mnuTaHus. Ha
1a00paTOpHBIX padoTax BBHITOMHSIOTCSA TPYIIIOBBIC WM HWHIWBHIyaJTbHBIC 3aJaHUS TIO
npoiaeHHoi Teme. [IpoBenenue 1abopaTopHBIX pabOT HEOOXOAUMO MPEABAPATH HHCTPYKTaKEM
1o npaBuiiaM 6e30macHoi paboTkl B JabopaTopun. OCHOBHBIM YCIOBHEM JIONYCKa CTYJIEHTOB K
nabopatopHoit paboTe sABIsSETCS HMX o0s3aTenbHas MOATOTOBKA K HEW C COCTaBlIeHHEM
TEOpEeTUYeCKOro BBeAcHUS. [Ipu mpoBeAcHHH JTA0OPATOPHBIX 3aHATHN HCIOJB3YETCS METO]
KOHTEKCTHOTO OOy4YeHHs, KOTOPBIH IMO3BOJSET YCBOUTH MaTepUal MyTEeM BBISIBICHUS CBS3E
MEXIy KOHKPETHBIM 3HAaHHUEM U €ro nmpuMeHeHueM. Kpome Toro, 1enecooopa3Ho HUCIoIb30BaTh
TEXHOJIOTHIO KOJUIEKTHBHOTO B3aMMOOOydeHHUs (MapHyro paboTy) TpeX BHJAOB: CTaTUYECKas
mapa, JUHAMHYECKas Tapa, BapHUallMOHHAs Tapa; COBMeEIIAs €€ C TEXHOJOTUEeH MOIYJIbHOTO
oOydeHus. BBIOTHUB 3KCHIEPUMEHT, oOydaroniuecs: GopMyIupyroT 0000IIEHHBIE BBIBOABI 1O
CEPHH OTIBITOB, HCITOJIb3Ys TPUEMBI aHAJIOTUN U CPAaBHEHUS.

CaMocTtosiTenpHast paboTa oOyJarommxcsl sSBISETCS OAHUM U3 HauOonee 3(PPeKTUBHBIX
CPEICTB pa3BUTUS MOTPEOHOCTH K OymymieMy camooOpaszoBanmio. CamocTosiTesbHas padora
oOydaromuxcsi BKIIOUaeT B cebs camble pa3sHOOOpasHble (HOpMBI y4eOHOU AeATeIbHOCTH:
BBITIOJITHEHHE JOMAIITHUX 33/IaHWH, 3aBepiieHrne oopMiIeHHs 1a00paTOPHBIX paboT, MOATOTOBKA
K MPaKTUKyMy, H3Y4YCHHE OCHOBHOTO U JIOMOJHUTEIBHOTO MaTepuana Mo y4eOHHKaM W
ocoOUsIM, UTEHUE U PopadOTKa HAyYHOU JTUTEpaTyphl B OMOIMOTEKe, HalMcaHue pedepaToB U
KYPCOBBIX PaboT, MOATOTOBKA K KOJUIOKBHYMaM, 3a4€TaM, HTOTOBOM aTTeCTaIUH.

CamocrosiTennpHass paboTa oOydaromMXcsl TOJDKHA OBITH HalpaBiieHA Ha 3aKperyieHUs
TEOPETUIECKOI0 MaTepuasa, U3JI0KEHHOTO MperoiaBareieM, Ha mpopaboTKy TeM, OTBEIECHHBIX
Ha CAMOCTOATEIbHOE H3Y4YE€HHE, Ha TOATOTOBKY K JaOOpaTOPHBIM 3aHSATHSM, BBITOJHEHUE



JOMAIIIHUX 33JaHUH U TOJTOTOBKY K pyOekKHOMY M 3aKIIOUUTENILHOMY KOHTpoito. ITomumo
9TOro, OOydaromMecs: MPEACTaBIAIOT Pe3yJbTaThl CBOEH CaMOCTOSTENBHOW pabOThl B BHUJE
IIPE3EHTALAMN.

IIpu npoBeneHMn pyOEKHOTO M 3aKIIOUUTEIBHOIO KOHTPOJS OCHOBHBIMHM 3aJayaMH,
CTOAIIMMU TICPCH IMPCIIOAaBaTCIIEM, ABJIAIOTCA: BBIABJIICHHUC CTCIICHU IIPABUJIIBHOCTH, 06’b€Ma,
rJ1yOuHBI 3HAHUH, YMEHUH, HABBIKOB, OJYYEHHBIX IIPU U3YYEHUU Kypca HapsAy C BbIIBICHUEM
CTCIICHU CaMOCTOATCIBHOCTU B IPUMCHCHUU ITOJTYYCHHBIX 3H3,HI/II>1, YMCHI/Iﬁ 1 HaBBIKOB.

CoBpeMEHHBIE MHTEPAKTHBHBIE CPEACTBA IO3BOJIAIOT 3KCIEPUMEHTUPOBATh C HOBBIMU
dopmamu koHTpossd. OOyuaromuMcs MPEAIararoTcs TECThl U 3a/aud B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3UPOBAHHOM cHCTEMON IpOBEepKU. B oTianume OT OOBIYHOrO TECTUPOBAHMS TaKOH
CIOCOO KOHTPOJISI MO3BOJIAET CTYJACHTaM B JIIOOOE BpeMs MPOHTH TecT, NMPOaHAIU3HPOBATH
OLIMOKH U POUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMYECKOE 00ecrieueHHe CAMOCTOATEeIbHOI Pa00ThI CTYACHTOB

AynutopHas caMOCTOsITeNbHas paboTa CTYIAEHTOB Ha J1a0OpaTOPHBIX 3aHITHUAX
OCYIIECTBIISIETCSA TIOJI KOHTPOJEM IIPEnojaBareyis B BHJAC PELICHUS 3aad W BBINOJHEHUS
yIpaxxHEeHHH, KOTOpPbIE OMpeeseT MpernoaaBaTelb A CTyeHTa.

BueaymutopHass camocrosTenbHas paboTa OOy4YalOMIMXCS OCYIIECTBIISICTCS B BHUJC
U3YYEHUS JIUTEpPaTypbl IO COOTBETCTBYIOUIEMY paslelny ¢ MNpopabOTKOH MaTepuana;
BBITIOJIHEHHS IOMAIITHUX 3aJaHUI ¥ TIOATOTOBKU K KOHTPOJIIO.

IlepeyeHb NpPaKTHYECKUX PadOT:
1 «Knetka. PazHooOpa3ue KjIeTOK B MHOTOKJIETOUHOM opranusme. Kierounas teopus»
IMepeyeHb NPAKTHYECKUX PA0OT, BBIHOCHMBIX HA CAMOCTOSITEIbHOE H3YUeHHE:

2 «XuMu4decKas opraHu3ays KieTku. Heoprannieckue BemecTBa»

3 «PemeHue 3a/1a4 10 MOJIEKYJIIPHON OMOJIOTHI

4 «Ctpoenue u pyHKUMU KIeTKU. OpraHou/Ibl KIETKN

5 «CpaBHeHHE NPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a

6 «CpaBHEHHE IPOLIECCOB MOJIOBOTO U OECTIONOr0 Pa3MHOKEHHSI OPTaHI3MOBY

7 «InauBHlyaabHOE pa3BUTHE OpraHU3Ma: YMOPHOHAIBHOE U TOCTIMOPHOHAIBHOE)
8 «Pemenue 3a/1a4 Ha MOHO- U TMTHOPUTHOE CKPEIINBAHUE)

9 «PemeHue 3a/1a4 Ha CIIETIJICHHOE HACJI€ZIOBaHUE [€HOBY

ITepedyenns 1a0opaTopHbIX padoT:
1 Metoap! uccnenoBanus. Y CTpOCTBO MUKPOCKOIIA U OCHOBHBIE MpaBHiia paboThl C HUM

JlabopaTopHbie padoThl, BBIHOCHMbIE HA CAMOCTOATEJIbLHOE HYyYCHHE

2  «OpnHOKJIETOYHBIE W  MHOTOKIETOYHbIE OpraHu3Mbl. OJHOKIETOYHOCTH U
MHOTOKJIETOYHOCTb. (OCHOBBI OOpallleHHs CO CBETOBBIM MHKPOCKOIOM, YBEIMYUTEIbHON
TEXHUKON»

3 IapctBo pacreHuil. Bpiciime u Hu3mume pacteHus. ['pubbl. O3HaKOMIIEHHE C
OCHOBHBIMHM INpeacTaBuTeNsIMU. OlpeesieHue.

4 Knaccudukanus »XMBOTHOTO IapcTBa. Mopdonornyeckne XapakTepUCTUKH HACEKOMBIX
Y OCHOBHBIX TAKCOHOB ITO3BOHOYHBIX )KMBOTHBIX

5 M3ydeHue NpUPOIHBIX IOMYJIALMI



IIpumepHBbIe TeCTOBBIC 3aJaHUSA

1 Anmapat qBU>XeHuUs1 00pa3oBaH:
a) MBIIIEYHOW CHCTEMOM
0) KOCTHOU cUCTEMOM
B) COCYJUCTOM CHCTEMOM
I') HEpBHOW CUCTEMOM
2 K cepZ1IeyHO-COCYyITUCTON CUCTEME OTHOCAT:
a) cepaue
0) KPOBEHOCHBIE COCY/IbI
B) TUM(ATUYECKHE COCYIbI
T') ICYCHb
1) celie3eHKa
3 K opranam KpoBETBOPEHHs y B3POCIIOTO )KHBOTHOTO OTHOCSIT:
a) KpacHbI KOCTHBIA MO3T
0) cene3eHKa
B) IIEUEHb
T') IOYKH
1) TUMQpaTHIECKUE y3IIbI
4 B miporiecce bIXaHHsl KOPEHb PACTCHHUS MOTJIOIIACT:
a) YIJICKHCIBIi Ta3,
b) kucmopon,
C) OeJKH, JKUPBI U YIIICBOIBI,
d) Bomy M MHHEpAIbHBIE COJTH
5.CtebnieM ¢ pacnosioKeHHBIMH Ha HEM JIMCThSIMH M TIOYKaMH HA3bIBAETCSI:
d) TPWINCTHHK,
b) moGer,
C) KOpPHEIUIOZ,
d) uBeronoxe
6.B npodasze I meiio3a npoucxoaur:
a) paszel UTOILIA3MBlI,
b) kpoccunrosep,
C) BBICTpaMBaHHE OMBAJICHTOB IO YKBATOPY KIICTKH,
d) pacxoxIeHHe XpOMAacOM K MOJIHCaM
7.B mporiecce rMKoIM3a U3 CTa MOJIEKII TITFOKO3BI 00pazyercs:
a) 1800 monekyn ATD,
b) 100 monexyn ATD
c) 200 monekyn ATD
d) 0 monexyn ATD
8.01HOMEeMOpaHHBIM OPTaHOUIOM KJICTKHU SIBJISICTCS:
a) KJICTOYHBIN IIEHTP,
b) Bakyob,
C) pubocoma,
d) nefikommact
9.J1ln151 u3y4eHus: BHYTPEHHETO CTPOSHHSI MUTOXOHAPHUI U XJIOPOILIACTOB UCHOIB3YIOT METO/:
a) aHKETHPOBaHWS,
b) MonmenupoBaHwus,
C) CBETOBOI MHKPOCKOIINH,
d) 21eKTpOHHOI MUKPOCKOITHU
10.MoHOMepOM HYKJIIEMHOBBIX KUCIIOT SIBJISIETCS:
a) ¢ochopHas KUCIOTA,
b) merrtupn,



C) HYKJICOTHI,
d) ammHOKHCITOTA
11.Pa3npaxuMOCTh 3TO CBOMCTBO )KMBBIX OPTraHU3MOB:
a) mepeaaBaTh CBOM MPU3HAKH CIICAYIONHMM MOKOJICHHSIM,
b) BbLIENATH HEHYKHBIC BEILIECTBA
C) MoOrJIoIAaTh MUTATEIbHbIC BEIIECTBA
d) pearupoBaTh Ha U3MEHECHHUS B OKpYXKAOIIEH cpejie
12.CornacHo onpeneneHuto @. DHrenbca )XU3Hb — 3TO:
a) croco0 cymecTBOBaHUS OSITKOBBIX TEJ, HAXO/SIIMXCS B TOCTOSHHOM XUMHYECKOM
OOHOBJICHHH CBOMX COCTaBHBIX YaCTEH,
b) cmocobHOCTH pearupoBaTh Ha BHELTHHE BO3ACHCTBHS,
C) cmocoOHOCTh MepeaBaTh CBOU MPHU3HAKHU CICTYIONIMM TOKOJICHHUSM,
d) mocrosiHHOE IPHOOPETEHHE OPraHU3MOM HOBBIX IPU3HAKOB U CBOMCTB
13.Bo3eiicTBrE YeT0BEKA U €r0 X03IHCTBEHHOM NEITEIbHOCTH Ha KHUBbIE OPraHU3MbI 1
HPUPOJLY B LIEJIOM - 3TO:
a) ¢usnoaoruuecKue GpakTopsl
b) anTponorenusie hakTOphI
C) Omormueckue HaKTOphI
d) abuoruueckue GpakTopsi
14 BriepBbie MOABEN TEHETUIECKYIO OCHOBY IO MTOJIOKEHHE yueHus JlapBuHa:
a) T.Maubtyc
b) Y. Jlaiiens
c) K.D.bap
d) C.C. YerBepukos
15.Ki1eTo4HOE CTPOCHKE BCEX OPraHU3MOB CBUJICTEIBCTBYET O (00):
a) eIMHCTBE OPraHMYECKOTO MUpA
b) oauHakoBOM HabOpe OPraHOUIOB B KICTKE
C) HaJIMYMHU XJOPOILIACTOB
d) crmocoOHOCTH K HEOTPAaHHUCHHOMY POCTY
16.BnusiHre KUBBIX OPraHU3MOB JIPYT Ha JIPyTa - 3TO:
a) ¢Qusnomornueckue GakTopsl
b) amTpomnorenusie GakTophI
C) OumoTtHueckue GaKTOphI
d) abumormyeckue pakTopbl
17.OBONIOIIMOHHO 3aKPEIUIEHHBIC aJalTHBHBIC PEAKIIMM OpraHu3Ma B OTBET Ha HM3MEHEHHE
YCIIOBHI BHEIIHEH CpeJibl TPU HEM3MEHHOM I€HOTHIIC - 3TO:
a) XpOMOCOMHasi U3MEHYHBOCTh
b) MyTtalmoHHas K3MEHUYUBOCTh
C) KOMOWHATHBHAsS U3MCHUHUBOCTH
d) moaudukanMoHHAs N3MEHUYNBOCTD
18.baktepun, )KUBYIIIHUE B COAPYKECTBE C IPYTUMHU OPTaHU3MAaMH, - 3TO:
a) CHUMOMOHTBI
b) mapasuThl
C) aBTOTPOdBI
d) canpoduts
19.PacTeHus BBIOTHSIOT B 9KOCUCTEME POJIb:
a) xoncymentos II mopsiaka
b) koncymentos I mopska
C) peayleHTOB
d) nponyueHToB
20.DakTOopHsI KUBOK TPUPOIBI, BO3ICHCTBYIOMNE HA OPTaHU3M:
a) aHTPOIOreHHbIE (PAKTOPHI
b) Ouornyeckue pakTopsl



C) abuoTHyeckue GpakTopbl
21.MuKpOdBOTIOIHS - ITO:

@) SBOJIFOIIMOHHBIC MPOIECCHI B MOMYJISALUAK, IPUBOISIINE K BU000pa30BaHUIO

b) He3HauuTeNBbHBIC BOIIOIHMOHHBIC U3MCHEHHS, HE TIPUBOJISIIIE K BUI000Pa30BAHHIO

C) »BOJIOLHS OHOLIEHO30B

d) sBOOIMSI MUKPOOPTaHU3MOB
22.MarepualioM JIJisl €CTECTBEHHOTO 0TOOpa SIBISICTCS N3MEHUHUBOCTD:

a) MyTalHMOHHAs

b) menacmencrBenHas

C) MomudHKaIHOHHAS

d) denoTunuueckas
23.Btopoii 3akoH I'. MeHens Ha3bIBaeTCsl 3aKOHOM:

a) eaMHO0Opa3us MEPBOro MOKOJICHUS

b) romosorudeckux psAOB B HACACACTBEHHON M3MEHYNBOCTH

C) pacIIeIUIeHus

d) He3aBUCHMOTO HacjIeI0BaHHS PU3HAKOB
24.Tlporiecc MHAWBUAYAIBHOTO, TEHETHYSCKH OOYCIOBJICHHOTO Pa3BUTHS OCOOHM OT MOMEHTa
OILJIOZIOTBOPEHHMS JI0 CMEPTH - ITO:

a) ramerToreHes,

b) maprenorenes,

C) ¢wiorenes,

d) onroreHes
25.0OCHOBHBIE MMOCTYJIATHl KJICTOYHOU TEOPUH CPOPMYITHPOBAIIH:

a) Y. dapsun, H. 1. BaBuios

b) P.TIyk, A. JleBenryk

c) T.Isaun, M. [llneiiaeu

d) P. Bpoyn, ®. Kpuk
26.Ennunna >BoIrOnun:

a) KJiacc,

b) ocobb,

C) MOMyIsIHS,

d) Bun
27.TlostBiIeHUE OT OJJHOTO OOIIEro MpeKa HECKOIBKHX BHIOB I'ajanaroCCKUX BHIOPKOB SIBIISIETCS
PUMEPOM SBOJTIOIUH:

a) KOHBEPIreHTHOM

b) mapamnenbHOI

C) IUBEpPreHTHOM

d) ¢unernueckoit
28.0pranamu, pa3BUBAIOIIMMHUCS M3 PAa3HBIX 3apPOJIBIIIEBBIX 3aUYaTKOB M MPHUCIIOCOOICHHBIMHU B
pe3ysIbTaTe KOHBEPTEHIIMH K BBIOJHEHUIO OJMHAKOBBIX (DYHKITHI, HA3bIBAIOTCS: aHAJIOTUYHBIC
OpraHsbI

a) pyIUMEHTBI

b) romosoruuHbie OpraHsl

C) aTaBU3MbI
29.CxoxctBO (hopM Tena y aKkyIl, MXTHO3aBPOB U ACTH(PUHOB SBISIETCS IPUMEPOM DBOJTFOIIHH

a) KOHBEPIreHTHOM

b) mapamnensHOI

C) JMBEPreHTHOMN

d) ¢wurernueckoii
30.DOBOJIIOIMOHHBIM ~ TIPOIIECCOM  BHYTPH  HEPOJCTBEHHBIX  CHCTEMATHUYCCKUX  TPYIIIL,
HAXOJISIIIUXCSI B OJMHAKOBBIX YCIOBHSIX, MPUBOISIIMM K MPHOOPETEHHIO CXOMHBIX MPH3HAKOB,
Ha3bIBACTCS:

a) araBHU3M



b) nuseprenmus
C) pyAUMEHT
d) xoHBepreHuus
31.Haxomku OTIEYaTKOB HCKOMACMbIX PACTCHHI SIBJISIOTCS I0KA3aTEIbCTBOM 3BOJIIOLIUH:
a) MaJeOHTOJOTHYECKUM
b) cpaBHHMTEIBHO-aHATOMUYECKHM
C) u3 00JaCTH CHCTEMATUKHU
d) OmoxuMHUUYECKUM
32.Hanuuue pyIMMEHTOB M aTaBU3MOB SIBIISIETCS JIOKA3aTEILCTBOM BOJIFOINH:
a) OwuoreorpaduyecKum
b) smOpuomornyeckum
C) MaJeOHTOJOTHYECKUM
d) cpaBHUTEIHHO-aHATOMUYCCKHM
33.1IUTOIOTHYECKIM J0KA3aTEIbCTBOM IBOJIOIMH SBIISCTCS:
a) HaJIW4He PyAMMEHTOB - OCTATKOB MMEBILIUXCS PaHEE OPraHOB
b) cX0mCTBO CTPOCHHUS M XUMHUYECKOTO COCTaBa KJIETOK BCEX OPraHM3MOB
C) CXOCTBO 3apOJBIIIe B Ipeaeax Tuiia XopI0BbIe
d) eaMHCTBO IUIAHOB CTPOCHUS OPraHU3MOB B Mpe/eiax TUIIOB
34.IIporiecc MCTOPUYECKOTO PasBUTHS JKHBOM HPUPOJBI OT IMOSBJIECHHUS KM3HH Ha 3eMiie JI0
HaIlIUX JHEHU - 3TO:
a) MexBuIOBas 6opbOa
b) Gopnba 3a cyiiecTBOBaHKE
C) 3BOJOLHS
d) ecrecTBeHHBII 0TOOD
35.Pacimupenvie apeana BHa, M30JISAIUS BXOISIIMX B HETO IMOIMYJISIMHA, BO3JAEHCTBHE HA HHX
JIBMDKYIIIAX CHJT DBOJIIOIUH - TO:
a) DKOJOTHYECKOE BHI000pa30BaHme
b) nereneparus
C) reopraduyeckoe BHI000pa30BaHKE
d) OGuonornueckuii perpecc

KonTpoabHbie Bonpochl

1. MonekyaspHO-TeHETHUYECKUH YpOBEHb OpraHU3allMM >KUBBIX CHUCTEM. DJIEMEHTapHas
€/IMHUIIA U DJIEMEHTAPHOE SBIICHHE ATOTO YPOBHSI.

2. OHTOreHeTHYeCcKUi YpOBEHb OpTaHM3ALMHU JKUBBIX CUCTEM. DJIEMEHTapHasi eAMHULA U
3JIEMEHTAPHOE SBJICHUE ITOTO YPOBHSI.

3. KnertouHblii ypoBeHb OpraHu3alMM >KHUBBIX CHUCTEM. OJEeMEHTapHas eIUHHLA U
3IIEMEHTAPHOE SBJIECHUE ITOTO YPOBHSI.

4. TlonmynsuMOHHBIM YpPOBEHb OpPraHU3aIMM JKUBBIX CHUCTEM. DJEMEHTapHas eAWHUIA U
3IIEMEHTAPHOE SBJIECHUE ITOTO YPOBHSI.

5. buoreoneHoTHNIUYECKUH YpOBEHb OpPTraHU3ALMHU JKUBBIX CHUCTEM. OJIEMEHTapHas
€/IMHUIIA U DJIEMEHTAPHOE SIBJICHHE 3TOTO YPOBHS.

6. Crpoenue u GyHKIMHU dHIOIIa3MaTHdeckoro petukyinyma (O11P) u pudocom.

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

8. Crpoenue n QyHKINU S/Apa U SAPHIIIKA KIETKH.

9. Crpoenue 1 GyHKIUN OUOIOTHYECKUX MEMOpaH.

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

11. OtnnuuTenbHbIE TPU3HAKU PACTUTENLHOM U AKUBOTHOMN KIIETOK.

12. Muro3. [Ipyrue criocoOb! 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 NOJTY4YECHUS] TPAHCTEHHBIX KUBOTHBIX.

23. Vcnionb30oBaHNE TeHETHUECKON HH)KEHEPHH B PACTEHUEBOJICTBE.

24. llenu noay4eHus: TPAHCTEHHBIX PACTECHHIA.

25. CBoiicTBa,  CTpyKTypa H  (YHKIMOHHUPOBAaHHME  TE€HETHMYECKOTro  ammapara
AYKApUOTUYECKONM M TIpokapuothueckon knetku. Pemmkauus [JHK, penymmmkamusa JIHK,
TPaHCISALHUA.

26. buonornyeckuii koa. CBoiicTBa OMOIOTHYECKOTO KOAA.

27. T'eneTnka — HayKa O HACJEJACTBEHHOCTH U U3MEHUMBOCTH KHBBIX OPraHU3MOB. 3a/1a4yu
TCHETHKH.

28. OCHOBHbIE MOHSTHUSI TEHETUKH: HACJIEICTBEHHOCTb, CTPYKTYPHBIN I'eH, JIOKYC, ajuies,
TOMO3HUT0Ta, TETEPO3UT0Ta, JOMUHAHTHBINA U PEIIECCUBHBINA MTPU3HAKU, (PEHOTHUII, TCHOTHIL.

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

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

31. IurubpuaHoe cKkpeluBaHie. 3aKOH HE3aBUCUMOI0 Hacjel0BaHUs IPU3HAKOB.

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

33. OCHOBHbIE 3aKOHOMEPHOCTH HM3MEHYMBOCTH. 3aKOH TOMOJIOTMYHBIX psAJ0B BaBumioBa.
TuIIbI ”3BMEHYNBOCTH.

34. XapakTepuCTHUKa PaCTUTEIbHbBIX TKAaHEH.

35. 'mcronornyeckas v QyHKIIMOHAIbHAS XapaKTEPUCTHKA PACTUTEIBHBIX TKaHEH.

36. 'mcronornueckas 1 QyHKIMOHAIBHAS XapaKTEPUCTHKA )KUBOTHBIX TKaHEH.

37. KpaTkas xapakTepuCcTHKa CTPOSHHS U (YHKIIMKA OCHOBHBIX OPTaHOB PacTEHUIA.

38. KpaTkas xapakTepucTHKa CTpOEHHsI U GYHKIUNH OCHOBHBIX OPTaHOB KMBOTHBIX.

39. XapakrepucTHKa TKaHEeH KUBOTHBIX.

40. OHTOreHEeTHYECKOE pa3BUTHE KUBOTHBIX.

41. TexHonorus peKOMOWHAHTHBIX T€HOB.

42. Cxema 00pa3oBaHUs PEKOMOMHAHTHON MOJIEKYJIBI U CIIOCOOBI €€ NIACHTU(UKALIUH.

43. TIpeBparieHue SHEPTHH B KHUBBIX CUCTEMaX. THITbI MUTaHUS.

44. OcHOBHBIE I'PYIIIbI, PA3JINYAIOIIUECS 10 SHEPrOOOECIEYEHHUIO.

45. Cy6crparnoe dochopmmmpoBanue. IPHEeKTUBHOCTh CYOCTPATHOTO U OKUCITUTEIBHOTO
docdoprnupoBanust (OpOKEHUS U ABIXAHUS).

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

47. buotnueckue GpakTopbl cpelibl, 3aKOHOMEPHOCTH X BO3/IEHCTBHS HA OPraHU3MBI.

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

49. Knaccuduxanus npokapuoT: HCKycCTBeHHas1, ectecTBeHHas. Teopus M. B. I'ycesa.

50. MunenuaibHbIe U IPOXKIKEBBIC TPHOBI.

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

52. XapakTepHucTHKa SKOCUCTEM.

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



7 OueHoYHbIE CPeCTBA /ISl IPOBeeHUs IPOMEKYTOYHOM aTTecTAlMU
HpOMe)KyTO‘IHaSI arTecCTaluusa UMECT LCIIbIO OMPCACIUTL CTCIICHDL JOCTUKCHHA 3allJIAHUPOBAHHBIX PE3YJILTATOB 06y‘-I€HI/I$I 10 JUCHUIIJIMHE «bnosorusy 3a
1 cemecTp MpoBOIUTHCS B PopME IK3aMeHa.

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA 1JIsl IPOBEAEHUS MPOMEKYTOYHOM aTTeCTAllUN:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

ITnanupyemble pe3yabTaTbl 00yd4eHUs

O1neHOYHBIC CPEACTBA

IK-5 cnoco6HOCTHI0 HMCIOJb30BATH B NMPAKTUYECKOIH eATEJHHOCTH CHENHATH3UPOBAHHBIE 3HAHHA (PYHIAMEHTAJBHBIX pa3fesioB (U3MKU, XUMHH, OHOXUMHH, MATEMATHKHU IJIs
ocBoeHUsI U3NYECKHX, XHMMUYECKHX, OMOXHUMHYECKHX, OMOTEXHOJOTHYeCKUX, MUKPOOHOIOTHYECKHX, TeMJI0pu3nYecKnX NMpoleccoB, NPOUCXOASIIIUX NPH NPOHU3BOCTBE NMPOIYKTOB
NUTAHNS U3 PACTUTEIbHOIO ChIPbSI

3HaTe

CTPYKTYPY U (GyHKIIMOHHPOBAHUE

TCHCTUYCCKOI'O allriapara OpraHu3mMos, 06H_[I/Ie

3aKOHOMEPHOCTH Pa3MHOXKEHHUS "
WHAUBUAYAIbHOTO pa3BUTHUA KUBBIX
OpTaHU3MOB;

- 0COOEHHOCTH B3aMMOOTHOLIECHUH

OpPraHU3MOB M OKPYXKAIOLIEeH cpebl;

Bonpocs! 1151 NOATOTOBKHU K 9K3aMeHY

1 MonekynsipHO-TEeHETHUECKUI YpPOBEHb OpPTaHHU3aI[MU >KUBBIX CHCTEM. DIIeMEHTapHas
€MHUILIA U 3JIEMEHTAPHOE SBJIEHUE 3TOT0 YPOBHSIL.

2  OHTOreHEeTHYECKUH ypOBEHb OpPraHU3allMM JKUBBIX CHCTEM. DJIEMEHTapHas €IUHULA U
3JIEMEHTapHOE SIBJIEHHE 3TOTO YPOBHSI.

3 KnerouHslii ypoBeHb OpraHM3allid >KMBBIX CHCTEM. OJIEMEHTapHas €JUHHMLA |
3JIEMEHTapHOE SIBJIEHHE 3TOT0 YPOBHS.

4  TlonmynsLMOHHBIM ypOBEHb OpraHM3allld >KUBBIX CHUCTEM. DJEMEHTapHas €JUHHLA U
3JIEMEHTapHOE SIBJIEHHE 3TOTO YPOBHSI.

5 buoreoneHoTHNIUYECKUH ypPOBEHb OPraHU3ALMU JKUBBIX CHUCTEM. OJeMEHTapHas
€MHUILIA U DJIEMEHTApHOE SBJIEHUE 3TOTO YPOBHSIL.

6 Crpoenue u ¢pynkuuu SIIP u pudocom.

7  Crpoenue u GyHKINHU amnmapaTa [ oibKu 1 MUTOXOHIPHIA.

8 Crpoenue u GyHKINY s/Ipa U SAPBIIIKA KIETKH.

9 Crpoenue u pyHKINN OMOIOTHICSCKHX MEMOpaH.

10 Oprasennsl CBONCTBEHHbBIE TOJBKO pAacTUTENbHBIM KieTkamM. WX cTpoeHue u
BBINIOJIHSIEMbIE (DYHKIIUU.

11 OtnuuuTenbHble NPU3HAKU PACTUTEIBHOMN U )KUBOTHOM KJIETOK.

12 Muro3. [Ipyrue crocoObl 1eneHus KIEeTOK.

13 Meiios.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

14 Crpykrypa JIHK, mporecc perimkamnmm.

15 Tenernueckuii Koa.

16 CBaoiicTBa T€HETHYECKOIr0O KOJIA.

17 OcHoBHBIE KOMIIOHEHTHI OEJIOKCUHTE3UPYIOIIEH CUCTEMBI KIETOK.
18 buocunTtes 6enka.

19 TIlpouecc nprxaHusl.

20 TIIpomecc porocuHTe3a.

21 Vcnonp3oBaHUE TEHETHYSCKON HH)KEHEPHH B )KUBOTHOBOJICTBE.
22 DTtanbl NOMyYEHUS TPAHCTCHHBIX KUBOTHBIX.

23 Vcnonp3oBaHUE TEHETHYSCKON HH)KEHEPHH B PACTCHUCBOCTBE.
24 llenu nomy4yeHUs! TPAHCTEHHBIX PACTEHUU.

25 CspoiicTBa, cTpykTypa ¥  (YHKIMOHHPOBAaHHWE  TEHETHYECKOTO  ammapara
JyKapuOTHYECKOM U Ipokapuotudeckod kierku. Permmumkanusa JIHK, penymmkamus JIHK,
TPaHCIISILUA.

26 buonornueckuit koa. CBoiicTBa OMOJOTMUECKOT0 KOAA.

27 T'eHernka — HayKa O HACJIEICTBEHHOCTH M M3MEHYMBOCTH KMBBIX OPTaHU3MOB. 3amadu
TeHETHKHU.

28 OCHOBHBIC TOHATHS T€HETUKH: HACIEICTBEHHOCTh, CTPYKTYPHBIN T€H, JIOKYC, aJlIeNH,
rOMO3MI0Ta, FeTepO3UroTa, JOMUHAHTHBIN U PELlECCUBHBIN MPU3HAKU, (PEHOTHIL, TEHOTHUII.

29 MoHoruOpuaHOe CKpemuBaHWe. 3aKoH eJUHOOOpa3us TMEepBOTO  IOKOJICHHS.
Pacmenienue npusHakoB y ru0puios II — oro nokosenus.

30 Amnanmsupyromiee CKpeulMBaHue, MPOMEKYTOYHBIH XapakTep HacjeIoBaHUs (HEMOTHOEe
JOMUHHPOBAHUE).

31 urunOpuaHoe CKpeuBaHue. 3aKOH He3aBUCUMOTO HACJIEIOBAHUS IPU3HAKOB.

32 CueruieHHoe HacnenoBanue. 3akoH Moprana. HacieoBanue, CIieTJIeHHOE € TIOJIOM.

33 OcCHOBHBIE 3aKOHOMEPHOCTH W3MEHYHMBOCTH. 3aKOH TOMOJIOTHUYHBIX pPsiioB BaBmiosa.
Tunb! UI3MEHYUBOCTH.

34 XapakTepHuCcTHKa PACTHUTEIbHBIX TKAHEH.

35 T'ucronmormueckas u QpyHKIIMOHAIbHAS XapaKTEPUCTUKA PACTUTEIbHBIX TKAaHEH.

36 T'mcronmormueckas  QyHKIIMOHAIbHAS XapaKTEPUCTHKA )KHBOTHBIX TKaHEH.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

37 Kpartkas xapakTepuCTHKa CTPOSHHS U (YHKIIUHA OCHOBHBIX OPTaHOB PACTECHHIA.

38 Kpartkas xapakTepucTHKa CTpOSHHS U (YHKINN OCHOBHBIX OPTaHOB KHBOTHBIX.

39 XapakTepHcTHKa TKaHEeW )KUBOTHBIX.

40 OHTOreHETHYECKOE Pa3BUTHE KHUBOTHBIX.

41 TexHoJIOTHS peKOMOMHAHTHBIX TCHOB.

42 (Cxema o0pa3oBaHUsI PEKOMOMHAHTHOM MOJIEKYJIBI U CTIOCOOBI €€ NACHTU(UKAIIH.

43 TlpeBpalieHue SHEPTUH B )KHUBBIX CUCTEMaX. THIIbI MUTAHHUS.

44  OcHOBHBIE TPYHIIBI, PA3IMYAIONINECS 10 IHEPTOOOECIICUEHUIO.

45 Cybcrpatrnoe dochopunrpoBanue. IHHEeKTUBHOCTh CyOCTPATHOTO U OKHCIUTEILHOTO
dochoprnmpoBanus (OpoKEHUS U JBIXAHUA).

46 AoOuoruveckue GpakToOpbl CPEJibl, 3aKOHOMEPHOCTH UX BO3ACHCTBUS Ha OPTaHU3MBI.

47 buotnueckue GpaKTopbl Cpelbl, 3aKOHOMEPHOCTH MX BO3JICHCTBHS HA OPTaHU3MBI.

48 CoctaB 1 CTpoeHHE MUKPOOHOM KiIeTKH. OTINYHE OT 3yKapUOTHUYECKON KIETKH.

49 Knaccudukarus nIpoKaproT: UCKYCCTBEHHas, ecTecTBeHHas. Teopus M. B. I'ycesa.

50 MunenuanbHbIe U JPOXKIKEBbIE TPUOHI.

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

52 XapakTepHUCTHKA 3KOCUCTEM.

53 Bupycsl: cTpoeHne, penpoIyKIHs, poJib B )KU3HU YEITOBEKa.

Temvt KOHmMPOILHBIX pAGOM HO OUCUUNTUHE.

1 Crpoenue pacturenbHoi  KIeTKH. (OCOOCHHOCTH  CTPOEHHS  MapeHXUMHBIX,
MPO3EHXUMHBIX KJIETOK.

2 XapakTepuCTHKa U MHILEBasi IEHHOCTh KUPOBOU TKAHU.

3 BereratuBHBIC OpTaHbl PACTCHUM, UX CTPOSHHUE, HCIOJIH30BAaHUE B KAYECTBE MUIICBOTO
CBIPbSL.

4 3aKOHOMEPHOCTH CTPOEHHUS OPTAHOB OMOPHOW CHCTEMBI, UX HUCIIOJIh30BAHNUE B TTUIIIEBOM
MIPOMBIIUIEHHOCTH.

5 Opransl pa3MHOKEHHsI pacTeHnil. VX ctpoeHune, uCrosib30BaHNE B KaY€CTBE MUIIEBOTO
CBIPbSL.

6 CrpoeHue, BUJBI, XHMHYECKAN COCTaB KOCTEH; OTIMYUE KOCTEH MOJIOABIX M CTAPBIX




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

KUBOTHBIX.

7 OcCHOBHBIE BH/IBI MBIIII PA3IUYHBIX BHIOB YOOMHBIX )XKMBOTHBIX. Pazmuuns mo ¢opme,
10 QYHKIHUU, UX CTPOCHUE, MUIIEBAs [ICHHOCTb.

8 Mopdonorus n anatomust kopHsi. CTpoeHHE OCHOBHBIX KOPHEIUIOIOB.

9 XapakTepucTHKa U MUIleBas HEHHOCTh KUPOBOU TKAHU.

10 3akOHOMEpPHOCTH CTPOEHUSI TPYyOUYaTHIX OPraHOB, WX WCIOJIH30BAHUEC B IHIICBOM
MIPOMBIIIIJICHHOCTH.

11 CtpoeHnue Koxu, UCIOIb30BAHUE €€ B JIETKON MPOMBILIUIEHHOCTH.

12 OcHoBHBIE pacTUTENbHbIE TKAaHU. XapaKTEPUCTUKA IEPBUYHON 00pa30BaTeNbHON TKaHH
(MepucTemsl).

13 3akOHOMEpPHOCTH CTPOEHUS TAPEHXMUMATO3HBIX OPraHOB, X MCIIOIb30BAHKE B MUIIEBOM
MPOMBIIICHHOCTH.

14 Jlenenue ckenera Ha oT1enbl. OCHOBHBIE 00JIaCTH Teja KUBOTHOTO.

15 Xapakrepuctuka MOKpOBHON U MEXaHUYECKOM TKaHHU.

16 Mcnonp30oBaHMe B KaUE€CTBE MUIIEBOTO ChIPbs PA3IMYHBIX KIACCOB KUBOTHBIX.

17 Crpoenue KpoBM H KpPOBETBOPHBIX OpPraHoB, WCIIOJIb30BaHUE B  IHIINEBON
MPOMBIIIICHHOCTH.

18 Mcrnonp30BaHMEe B KAYE€CTBE MUIIEBOTO CHIPhS PA3JIMYHBIX KIACCOB PACTEHUIA.

19 XapakrepucTuka 3>HIOKPUHHO-(EPMEHTHOTO ChIpbs. Mcmonb3oBaHue B MHIIEBOH H
JIETKOW MPOMBIIIJIEHHOCTH.

20 MI3meHeHue CTPYKTYpbl MBIIIIl B CBS3M C BO3pacToOM, O] BIUSHUEM KOPMIIEHUS H
JIBUTATEHOW aKTUBHOCTH.

21 OcobeHHOCTH aHATOMUYECKOTO CTPOSHHSI TOMAIIIHUX IITHII.

22 OcHOBHBIE BHIBI YOOMHBIX )KUBOTHBIX. VX XapakTepHcTHKA.

23 OCHOBHBIE JIEMEHTHI MPOBOASIINX TKaHEH. Pa3zmuyHble TUIIBI COCYTUCTBIX MTYYKOB.

24 OcobeHHOCTH aHATOMUU PBIO.

25 CtpoeHue, BUJIOBbIE OCOOCHHOCTH MIEHHBIX TO3BOHKOB MIIEKOMHUTAIOIIHX.

26 CtpoeHue cep/ia, UCITOJIb30BaHHE B TTUIIEBON IPOMBIIUICHHOCTH.

27 Mopdonorust u anatomust ucta. OCHOBHBIE YAaCTH JIMCTA 31aKOBBIX.

28 OcoOeHHOCTH aHATOMUYECKOTO CTPOSHHSI KPOJIMKA.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

29 Boranndeckas KI1acCU(PHUKAIMS U CUCTEMaTHKa PACTECHHIA.

30 Ctpoenue u pyHKIIMM MEXaHUYECKUX TKAHEH.

31 OyHKIMU 1 0COOCHHOCTH CTPOCHHUS OCHOBHBIX TKaHEH.

32 Knmaccudukamnust mpoBoIsAmmx TKaHed. DyHKIMH KCWIEMBI  (IPEBECHHBI) W
0cobeHHOCTH ee cTpoeHus. KakoBel pyHKIMU (haosmbl (J1yda).

33 OyHKIMKM COCAMHUTENBHBIX TKaHel. CBOMCTBA U MUIIEBOE 3HAYCHHUE COETUHUTEIBHBIX
BOJIOKOH.

34 CtpoeHue 1 MUIIEBOE 3HAYCHHUE )KUPOBOI COCTMHUTEIHLHON TKaHU.
CTtpoeHue XpsIIeBOi TKaHU, € CBOMCTBA U ()YHKIIMU B OPraHU3Me.

Vmers

yMmeeT

MNPpUMCHATH q)yHZ[aMeHTaJ'ILHBIC 3aKOHBI

CCTCCTBCHHO-HAYYHbIX  JUCHUIUUIMH IIpA  PCHICHUH
HpO(I)CCCI/IOHaJ'IBHLIX 3a1a4

Ilpumepvt npakmuueckux 3a0aHUil
1. Ha 3Bepodepme ObLIO MONYy4EHO MOTOMCTBO HOpOK: 148 Oenbix, 154 uepubix u 304
KOXMHYPOBBIX (CBETJIBI OKpac ¢ 4YepHBIM KpecTtoM Ha crnuHke). Onpenenure DeHOTUIB U
TeHOTHUIIBI POTUTEINCH.

2. B napHukax Arpoxomiuiekca «HypuioBo» BbIcakeHa paccaga TomaroB. 31760 kycToB
9TOM paccajbpl MMEINHU TUIOBI TPpyIIeBUIHON PopMbl, a 95150 kycToB — Kpyrioi. Onpenenure
XapakTep Hacjael0BaHUs (POPMBI IUI0/I0B Y TOMATOB ¥ T€HOTHIIBI UX POJIUTENEH.

3. Y oBca paHHSSI CHENOCTh JOMHHHpYET HaJ mo3aHed. Ha ombITHOM ydacTke oOT
CKpEIIUBaHUsI MO3/THECTIeNIOro oBca ¢ Tudpuaom F1 momydeno 59789 panHecnenbix pacTeHUN.
CKOJBKO MPUMEPHO TO3HECTIENBIX PACTEHHI BBIPOCIIO Ha OMBITHOM Y4acTKe?

4. Y TOMaToB KpacHas OKpacka IUIOJI0OB IOMUHUPYET Haj KEITOH, a HOpMaibHas BHICOTA
pacTeHui HaJ KapJWKUKOBBIM. VIMEHOT copTa JKENTOIUIOAHBIM C HOPMAaJbHOM BBICOTOM W
KpPacHOIUIONHBIA KapiauBoBbii. Kak 1enecooOpasHee M3 3TUX COPTOB IOJYYUTh HOBBIE:
KPAaCHOIUIOJIHBIE HOPMAJIbHBIE 110 BBICOTE W JKEITOILIOAHBIE KapimkoBele? Kakoil copr
IIOJIYYUTB Jierde?

5. Ilpu ckpeuBaHuu MeXay cOOOW JBYX paCT€HUH THIKBBI, UIMEIOIIUX OENyl0 OKpacKy U
cepuueckyro GopMmy MI0J0B, NOTYYEHbl CEMEHA, U3 KOTOPBIX B30ILJIO TOIBKO JBA PACTEHHUS.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

OpaHo U3 HUX OBUIO ¢ OeTbIMU CPEPUUYECKUMU III0JJaMU, APYTO€ C KENTHIMU yATUHEHHBIMU. C
KaKUMHU TUTO0/IAMU MOTJIH MTOSIBUTHCS €I PACTEHUS THIKBBI, €CJIM OBl B30IILIO OOJIbIIE CEMSIH?

6. B monekyne JIHK obnapyxeno 880 HUTO3MHOBBIX HYKJICOTHAOB, KOTOPBIE COCTABIISIOT
22% OT BCEro KOJIMYECTBA HYKICOTUIOB 3TOM MoJekyisl. Omnpenenute:l. CKoJabKO
COJICPKUTCS APYTUX HYKJICOTHUIOB IO OTAEIbHOCTU B Toi Monekyne JJHK? 1. KakoBa nnuna
JIHK?

7. Kaxkoe ctpoenue Oyaer umets ydactok moiekynsl u-PHK, ecnn uzBectHo, 4To yyacTok
onnout u3 nenet JIHK umeer cnenyronryro nocnenoBarenbHocts: ALTAAALUTTTHAAITI?

Ilpumepvt mecmoswvix 3a0anuii
OnuH U3 TUIIOB BUJ000pa30BaHMS:
d) MaJICOHTOJOTHYECKHN
b) annonarpuueckmii
C) ¢usmonOrHUECKuii
d) sxomormueckuii

Pe3ynbTaT MUKpOIBOIIOLHMH - 00pa30BaHHE HOBBIX:
a) CeMENCTB,
b) pomos
C) MOmyJISIIHUiA
d) Bumos

boprba 3a cymecTBoBaHNe, €ECTECTBEHHBIM 0TOOD, HACIEACTBEHHAS N3MEHUYNBOCTD MPOSIBIISIOTCS B
nonyisauud. [omymsinus 3T0:

a) CTPYKTypHas eIMHHIIA BUA

b) emunmma sxkocucTeMBI

C) eIUHHIIA BOJIOLUU

d) xommoneHT OuOChepsI

Ocobu pa3HBIX MOMYJISAIAHA OJHOTO BHJIA:




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

a)
b)
c)
d)

CKPELIUBAIOTCS, HO TNIOAOBUTOIO MTOTOMCTBA HE JAIOT
HE MOT'YT CKPEIUBATHCS

MOTYT CKPEIINBATHCS TOJIHKO B HEBOJIE

MOTYT CKPEIINBATHCS U 1aBaTh ILUIOJOBUTOE IIOTOMCTBO

DneMeHTapHas eIMHULIA CYIIECTBOBAHMS BU/IA:

a)
b)
c)
d)

mopoja
[IOABU]L
TOITYJISLIHST
0c00b

Mopdonornyeckum KpuTeprueM BUAA SIBIISIETCS:

a)
b)
c)
d)

ONpeAeNEHHBIN apeall paclpoCTPaHEHUS
0COOEHHOCTH BHEIIIHETO U BHYTPEHHETO CTPOCHUS
0COOCHHOCTH TIPOIECCOB KU3HEIEATEIIEHOCTH
CXOIHBIN HA0Op XPOMOCOM H T€HOB

O06aacTe0 pacnpoCTpaHCHus BuJia B IpUPOAC HA3BIBACTCA:

a)
b)
c)
d)

3aII0BEIHUK
OHOT€eOIIEH03
3aKA3HUK
apeai

BuioMm HaspIBaeTcs rpymma ocooeit:

a)
b)

c)
d)

oOHTaroIas Ha ONpPeICIEHHON TEPPUTOPHH
CKPEITUBAIONIUXCS U TAIOMINX TUIOJOBHTOE TTIOTOMCTBO
obWTarOIast B pa3HBIX MOMYJISAINAIX B OJTHOM OMOTEHE3e
CO3J/IaHHAs Y€JIOBEKOM Ha OCHOBE UCKYCCTBEHHOTO 0TOOpa

4 CkeneTHas MyCKyJnaTypa B OCHOBHOM COCTOMT H3:
a) TJIaIKUX MBI
0) MOTEePEYHO-IOIOCATHIX MBIIII]




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

5 OyHKINH NUIEBAPUTEIBHON CUCTEMBI )KHBOTHBIX:
a) MOTOpHAS
0) cekpeTopHas
B) BCcachIBaTeNIbHAs
T') BbIJIeJICHHE HEeTIePEeBapPEHHBIX OCTATKOB MHIIH
) SHIOKpUHHAS
6 K 3HIOKpUHHBIM OpraHaM XKUBOTHBIX OTHOCSIT:
a) runodus
0) rmeyeHb
B) TIOJKEITyTOYHAS JKeJe3a
T') LIUTOBUIHAS XKele3a
Il) CelIe3CHKa
7 OTanyme )KMBOTHOM KJIETKU OT PACTUTEIbHON
a) UMEET JKECTKYIO CTEHKY
0) HE UMEET KeCTKOM CTEHKU
B) HE COAEPIKUT TUTACTHU]T
T') COACPIKUT TUTACTUIBI
Il) HET BaKyoJje
€) ecTh BaKyoJIHu
8 XKuposas coequHUTENBbHAS TKAHB TPEICTABIICHA:
a) OTJCNBHBIMH KUPOBBIMH KIIETKAMH
0) OTIIENBHBIMH KUPOBBIMA JOJTbKAMU
B) COCIMHUTEIHHO-TKAHHBIX BOJIOKOH
I') CKOIUIGHUE KHPOBBIX H JAPYTHX KJIETOK B JIOJIbKAX
9 KocTHast TKaHb COCTOUT H3!
a) OCCEMHOBBIX BOJIOKOH
0) KOJIITareHOBBIX BOJIOKOH
B) MHHEPAIBHBIC COSTNHEHUS
r) ¢puOpO3HBIEC BOJOKHA
) JKUPOBBIX KJIIETOK
10 Kopuerioas! — 3T0:
a) BUAOU3MEHEHHBIC KOPHHU
0) BUJIOM3MEHCHHBIC TTOOCTH




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

B) BUIOM3MCHEHHBIE TUTO IBI
T') BHJIOHW3MCHCHHBIE CTCOIH
11 JIykoBuna — 3T0:
a) BUJIOM3MEHCHHBIN TOJI3EMHBIH o0er
0) BUJIOM3MECHEHHBIN Ha3eMHBIN TTOOET
B) BUJOW3MEHEHHBIN KOPEHb
I') BHJIOM3MCHEHHBIN CTEOECTDh
12 KouaH KamycTsl — 3TO:
a) BUAOU3MEHEHHBIN MTOI3EMHBIN ITO0eT
0) BUIOM3MCHECHHBIN Ha3eMHBII TI00er
B) BU/IOM3MEHEHHBIN KOPEHb
I') BHJIOM3MCHECHHBIN cTeOCTh

Bnagets

- IPUHIUIAMHU GHOTPaHCHOPMALIMY CBOKCTB ChIPbS U
[UIEBBIX CUCTEM HA OCHOBE 3HAHUU B 00JIaCTH
OHOJIOTHH.

3anayva:

B cpennux mmpoTax IpUTOK COJIHEUHOU 3HEPrUH 3a roJl cocTasisieT 3,8 k/x/ra. OquH rexkrap jeca
MPOM3BOANT 3a rof 10 ThICSY KMIIOTpaMM JIPEBECHHBI U JIUCThEB. B Kax10M rpaMMe mpon3BOANMBIX
BEIIECTB 3aKII0YeHO B cpenneM 19 /. CKOIbKO IIPOIEHTOB MaAal0IIeH SHEPTUH UCTIONB3YET Jiec?

3ananue 1: YcraHOBUTE COOTBETCTBHE YPOBHS CTPYKTYPHOM OpraHU3aluu OENIKOB U €ro

XapaKTEPUCTUKOM
YpoBeHb XapakTepucTuka
1. [lepBuunas A — TpexmMepHOe 0Opa3oBaHHe MApOBHIHOH (HopMEI ri100yia, 00pa3oBaHHAss HOHHBIMH,
BOJIOPOIHBIMY, KOBAJICHTHBIMH AUCYJIE(MUIHBIMU CBSI3SIMU U THAPOGOOHBIMH
B3aHMOIEHCTBHIMU
2. BropuuHast b — mocnenoBaTenbHOCTE AMHHOKHUCIIOT B TTOJUIIENITHIHON 1IEMH, CBS3aHHBIX
TIOJTMIENTHAHBIMHA CBSA3IMH
3. Tpernunas B — arperatsr Mosekyi1, 00pa3oBaHHbIE HECKOIBKUMH TTOJIMIICTITHHBIMU IETISIMH,
yIepKUBaeMble CITa0bIMI HEKOBAJICHTHBIME CBS3SIMH (MOHHBIMU, BOJIOPOTHEIMH,
THIPO(POOHBIMH)
4. YerBepTHUuHas I' — Monekyna Genka B BUie CIUPAIN WM CKIaI4aTOro CJIO0S, MeXIY CTPYKTYpPaMHU KOTOPBIX
00pa3yro Cst BOLOPOJIHbIE CBA3U
1 2. | 3. | 4.
3amanue 2: YCTaHOBUTE COOTBETCTBHE MMPU3HAKOB CXOJICTBA IPUOOB C PACTEHUSIMH U )KHBOTHBIMHU
["pynisl IIpu3Haku cxoacTBa
Pacrenus A) Hanu4Me KICTOYHOU CTEHKH
JKuBoTHBIE b) HeTTOABIXHOCTH B BET€TATHBHOM COCTOSTHAH




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

B) I'erepoTtpodHOe nuTanue

I') PasmuosxeHHe criopamu

/1) HeorpanuueHHBIH BepXyIIEUHBIH POCT
E) OtcyrcTBHE XJI0pOILIACTOB

2K) OcMmoTHYeCcKOe TUTaHUE

3) Hanuune xinetoyHoil Bakyonu

W) KnterouHast CTeHKa U3 XUTHHA

K) I'mukoreH B KJIeTKax

JI) O6pa3oBaHHre MOUEBHHBI

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/IbIIIEBOT0 MEIIKA; I') CIUSHUE CIIEPMHUS U BET€TaTUBHON KJIETKH;
1) 00pa30oBaHME MBUIBIIHL




0) Ilopsinox npoBeaeHUs] MPOMEKYTOUYHON aTTeCTAlMU, MOKA3aTeIU H KPUTEPHH
OlleHUBAHUSL:

[TpomexyTouHas aTTecTanys Mo JUCUUIUIMHE «BHosornsy BKIIOYAaeT TEOPETHUECKHUE
BONPOCKHI, TIO3BOJISIFOIME  OICHHTh  YPOBEHb YCBOCHHUS  OOYYAarOIIMMHUCS  3HAHUH,
71a0opaTOpHbIE U KOHTPOJIbHBIC 3aHSTHUS, BBISBIISAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHIM
U BJIQJICHUH, TPOBOAUTCS B (hopMe 3K3aMeHa.

[Tokazarenu u KpUTEPUU OLICHUBAHUS YK3aMEHA:

— Ha OIEHKY «OTIMYHO» (5 OamioB) — OOy4arOmMUHUCS JIEMOHCTPHPYET BBICOKHMA
YpOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHYECKOe U TIIyOOKOoe
3HaHWEe Y4eOHOro MaTepuasia, CBOOOIHO BBINOJHSACT MPAKTUYECKUE 3aJaHus, CBOOOTHO
OTepHpyeT 3HAHUSAMHU, YMEHUSAMH, IPUMEHSET UX B CUTYAIMSIX MOBBIIIEHHON CIOKHOCTH.

— Ha OIICHKY «xopouioy (4 0ama) — 00yJaromuics IeMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOMYCKAIOTCS
HE3HAYUTENIbHBIC OLIMOKM, HETOYHOCTH, 3aTPYAHCHHUS TIPU AHAJUTUYCCKHX OIEpaIusX,
nepeHoce 3HaHUK M YMEHU Ha HOBBIE, HECTAHIAPTHBIE CUTYALIUH.

— Ha OIICHKY «YIOBJCTBOpPHUTENBbHO» (3 Oamia) — oOy4aroIIuics AEMOHCTPHPYET
MIOPOTOBBIA YPOBEHb COPMHUPOBAHHOCTH KOMIETEHINI: B X0 KOHTPOJIBHBIX MEPOTPUSTHIA
JIOMTYCKAKTCS OIIUOKH, IMPOSBISICTCS OTCYTCTBUE OT/ACIbHBIX 3HAHWM, YMECHUH, HaBBIKOB,
00yYaromuHCsl UCTIBITHIBAET 3HAUYMUTEIBHBIC 3aTPYAHCHHUS MPH ONEPUPOBAHUM 3HAHUSIMU U
YMEHUSIMH NP 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 «HEYIOBJIeTBOpUTEIBbHO» (1 Oamt) — oOydaronuiicss He MOXET I0Ka3aTh
3HaHUS HAa YpPOBHE BOCHPOM3BEACHUS W OOBSCHEHUs HH(GOpPMAIMM, HE MOXKET IOKa3aTh
MHTEJJICKTYalbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

8 YueOHO-MeToqUYecKoe U MHGPOPMALTMOHHOE O0ecTieYeHue TN CHUTLIMHBI
Jnst  ocBOeHMS JTUCHUIUIMHBI HWHBAIMJIAMHU W JIMIIAMH C  OTPAaHUYEHHBIMHU
BO3MOKHOCTSIMUA  37I0POBbSl  NPEJOCTABISIETCS] JOCTYH K 3JEKTPOHHBIM HCTOYHHUKAaM,
MIPEICTABICHHBIM B ()OpME IIEKTPOHHOTO JOKyMeHTa B (poHIe HaydyHOU Oubmmorexku MI'TY
WIH AJIEKTPOHHO-OMOIMOTEUHBIX cUCTeMax. J[ocTym K MeYaTHBIM MCTOYHHUKAM BO3MOXKEH C
MOMOIIBIO CIMEIUATBHBIX TEXHUYECKUX W MPOTPAMMHBIX CPEJCTB, UMEIOIIMMCS B HAYYHOU
oubmuoreke MI'TY.

a) Ocnoenasn numepamypa:

1. Mopdonorust Msco NPOMBIIUIEHHBIX *UBOTHBIX (QHATOMHUS M THUCTOJIOTHSA) :
yueOHuk / M.B. Cunopopa, B.II. IlanoB, A.D. Cemak [u ap.] ; mox oOm. pex. M.B.
CunopoBoit. — MockBa : UHOPA-M, 2018. — 307 c. — (Beicmiee oOpaszoBanue:
bakanaBpuar). — www.dx.doi.org/10.12737/24497. - ISBN 978-5-16-012309-7. - Tekcr :
sanexktponHbii. - URL: https://znanium.com/catalog/product/935485  (mara oGparieHus:
30.09.2020). — Pexwum qocTyma: 1mo moAmnucKe.

2. T'ynenkoBa, M. A. Amnatomusi pacrenuii. Yacte 1. Kierka. Tkanm: YueOHOe
nocobue / 'ynenkoBa M.A., BukropoB B.I1. - Mocksa :MIIT'Y, 2015. - 120 c. ISBN 978-5-
4263-0239-6. - Tekct : anekrponssiid. - URL: https://znanium.com/catalog/product/754429
(mata oopamenus: 30.09.2020). — Pexxum octymna: o moJmucKe.

0) /lononnumenvnan tumepamypa:

1buonorus : yueOHUK ¥ MPAKTUKYM I TpukiagHoro O6akanaBpuata / B. H. Speirun

[w mp.] ; mox pemakmueit B. H. SApeirmaa. — 2-¢ mw3n. — Mocksa : M3natensctBo FHOpaiiT,
2019. — 378 c. — (bakanasp. Ilpuxmagaoii kypc). — ISBN 978-5-534-07129-0. — Texkcr :
snekrpounsii // DBC IOpaiitr [caiit]. — URL: https://urait.ru/bcode/431740 (mata

obpamenus: 30.09.2020).


https://znanium.com/catalog/product/935485
https://znanium.com/catalog/product/754429
https://urait.ru/bcode/431740

2 boes, B. M. AHaToMus ¥ THCTOJIOTHS CEJIbCKOXO3SIMCTBEHHBIX JKMBOTHBIX:
[Tpaktukym: YueOHoe mocooue/B.M.boes, B.H.Ilucmenckas, 2-e¢ wu3m., maopadb. u aom -
Mocksa : HULl UTH®PA-M, 2015. - 330 c. (BO: bakanaspuar) ISBN 978-5-16-009779-4. -
Tekcr : osnmekrponnsni. - URL: https://znanium.com/catalog/product/456540 (mata
obpaenus: 30.09.2020). — Pexxum nocTyna: mo HOAINKUCKE.

3. T'menoB, A. A. Dkcrneptusa peid ceBepHBIX BHJIOB. KadecTBo m 6e30macHOCTH :
yueOHuK / A. A. T'nenos, O. A. Ps3anoBa, B. M. Tlo3HskoBCckui ; moja oOIiei penakuuei B.
M. Tlo3uskoBckoro. — Cankt-IletepOypr : Jlans, 2018. — 436 ¢. — ISBN 978-5-8114-
3242-4. — TexcT : 3nekTpoHHbIii // Jlanp : 31ekTpoHHO-OMOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/110905 (mara obpamienus: 30.09.2020). — Pexxum moctyma: ais
aBTOPU3. II0JI30BATEIICH.

5. Becrauk  AIIK  Crapomomssi. - ISSN:  2222-9345. -  URL:
https://e.lanbook.com/journal/2181#journal_name (nara obparenus: 24.09.2020). — Tekcer :
3JIEKTPOHHBIMN.

6. Foods and Raw Materials. - ISSN:  2308-4057. - URL:
https://e.lanbook.com/journal/2942#journal_name (mara obpamenus: 24.09.2020). — Tekcr :
AIEKTPOHHBIN.

7. Cranaapthl 1 kadecTBO. - ISSN: 0038-9692. - TekcT : HermocpeACTBEHHBIH. .

8. WsBectmst By3oB. IlumeBas texmomorms. - ISSN: 0579-3009. - Texker
HEMOCPEICTBEHHBIH.

9. IlnmeBast mpomMbinuieHHOCTB. - ISSN: 0235-2486. - Tekct : HemocpeACTBEHHBIN

6¢) Memoouueckue ykazanus:
1. Meronuyeckue yKa3aHHs MO BBIMOJHEHHUIO MPAKTUYECKUX WM 1abopaTopHBIX PabOT
MPEJICTaBJICHBI B IPUJIOKeHUH 1 K paboueil mporpaMMe TUCIUTUTHHEI.

2) Ilpocpammmnoe obecneuenue u Hnmepnem-pecypcor:
1. OnextpoHHas 0a3a nepuoanueckux usganuil East View Information Services,

000 «MBUC» - URL: https://dlib.eastview.com/ , Bxox mo IP-agpecam By3a, ¢
BHEIIIHEN CETH IO JIOTHHY U MapPOJIIO.

2. HanuonaneHas wuHQOpMalMOHHO-aHAIUTHYECKass cucreMa — Poccuiickuii
uHnekc Haywnoro tmrupoanus (PUHL]) - URL: https://elibrary.ru/project risc.asp
pErucTpanys mo JOTUHY U MapoIko.

3. ITouckoBass cucrema Axanemus Google (Google Scholar). - URL:
https://scholar.google.ru/

4. Nudopmannonnas cuctema - EnuHoe OKHO Moctyna K HMH()OPMAIMOHHBIM
pecypcam URL: http://window.edu.ru/ , cBo60JHBIH TOCTYII.

5. ®denepanbHOe TOCYTApCTBEHHOE Or0oKeTHOE yupexaeHue «DenepaabHbIil
UHCTUTYT TMPOMBINUIEHHOW cobctBennoctny» - URL: http://wwwl.fips.ru/ , cBoGomHbIi
JOCTYII

6. [TporpammHoOe obecrieueHne

Haumenosanue 110 No norosopa CpoK AeNCTBUS TUIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 o1 17.09.2007 06eccpouHo

cBOOOIHO

FAR Manager pacnpoctpansemoe 1O 0eccpouHo

ABBYY  FineReader 11.0 | 1-1218-12 ot 02.08.2012 0eccpouHo
Corporate Edition

7Zip CBo0OOHO 6eccpodHo
PacIpoCTpaHsIeMOoe
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9 MaTtepuajibHO-TeXHHYeCKOe o0ecrnedeHne JUCHUININHBI

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obOecrcucHue JUCIMITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUe ayJUTOPUH

OcHallleHue ayuTopun

VYyeOHBIC ayaUTOPUHM IS TIPOBEICHUS
3aHATHH JIEKIIMOHHOI'O TUIIA

MynbTMeIMiHBIE cpeacTBa XpaHEeHHUs,
nepeAayd M IpeACTaBiIeHHs  ydueOHOMH
uHpopManuu

YyeOHbIC ayauTOpUM JIS IPOBEIACHHS
MPAKTUYECKUX 3aHSATHUH, TPYIIOBBIX U
WHIUBHIYJTbHBIX KOHCYJIbTAITUH,
TEKYLIErO0 KOHTPOJS W MPOMEKYTOUHOU
aTTeCcTaluu

Jlocka, 3akoHOJaTeNbHAs, HOpPMAaTUBHAs U
texuuyeckas nokymenrtauus, ®OCepI, yueOHO-
MeToArYecKasi JOKyMEHTAITUS

VY4eOHblE ayAUTOPUU ISl TPOBEICHHUS
nmabopaTopHBIX padboT

OOGopynoBaHue JUIsl BHITOTHEHHS JJAOOPATOPHBIX
paboT, XuMUYEeCKasi OCy/1a, PEaKTUBBI.
Harnsimaeie  marepuanbl:  TaOJWIBI, CXEMBI,
TUIAKATBhI.

[TomeriieHus 715t CAaMOCTOSITEIbHOM
paboThI 0OyJAOIIUXCS

IlepconanbHble KOMIIBIOTEPBHI C makerom MS
Office, BoixogoM B MIHTEpHET U ¢ 1OCTYIIOM B
AJIIEKTPOHHYIO MH(}OpPMaLIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA

[Tomemienne 1 XpaHeHHs U
PO UIAKTHIECKOTO 00CITyKUBAHUS
yueOHOro 000pyA0BaHUS

Cremnmaxu Ui XpaHEHUS Y4eOHO-HATIISTHBIX
mocooun u yu4eOHO-MEeTOINYECKOM
JIOKYMEHTAI[U!
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[Tpunoxxenue 1
MeToanuyeckne yKa3aHusi K NPaKTUYeCKUM padoTram

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

Iean: PaccMoTrpers  MHOroo0Opasue  KJIETOK  PAacTUTENBHOIO M >KMBOTHOI'O
OpraHu3MoB. /laTh CPaBHUTEIBHYIO XapaKTEPUCTUKY THIIAM TKAHEU PACTCHUM U )KUBOTHBIX.

- Ui (hOpMUPOBAHUS YMEHUHN 00ydaroLuiicsa JOJKEH 3HaTh NOHATUE KIJIETKA, TKaHb,
IIOJIOKEHUS KIIETOYHOU TEOPHH.

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

ITonoxenus KIIETOYHONU TEOPUH

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

2. Bce kneTku CXOAHBI MO CBOEMY XHMHUYECKOMY COCTaBy M HMEIOT OONIMH TIUIaH
CTPOEHHUSI.

3. Kietka mpoucXoauT TOIBKO OT KIETKH.

4. MHOroKJIEeTOYHbIE OpraHU3Mbl MPEICTABIAIOT COOOM CIIO)KHO OpraHU30BaHHBIC
MHTErPUPOBAHHBIE CUCTEMBI, COCTOSIINE U3 B3aUMOJICHCTBYIOINX KIETOK.

OnuHakoBbI€ KJIETKU 00pa3yloT TKaHH.

TkaHb — COBOKYNMHOCTb KJIETOK W MEXKJIETOUYHOTO BEIIECTBA, OOBEAMHEHHBIX OOIIUM
MPOUCXOXKAECHUEM, CTPOCHUEM U BBIMOIHAEMBIMU (YHKIUSIMHU.

TkaHu pacTeHUN U )KUBOTHBIX OTJIMYAKOTCS IPYT OT ApyTa.

TKAHU PACTEHUH
1 TlokpoBHas TKaHb

‘_,,,._L'.-‘v" l“
3aI_I_II/ITHyIO (bYHKI_II/IIO BBITIOJIHACT NOKPOBHAAA TKAaHb. Omna 3anumaer CHapy>Xu BCC
OopraHbl paCTCHUS OT BBICBIXaHMA, HOBpe}K}IeHHﬁ, neperpesa. B KOXUIIEC JTMCTHEB U mo0eros
KJIETKH TOKPOBHOW TKAaHU IUJIOTHO COMKHYTBHI MEXKIY co0OH, OHM HUMEIOT IIpO3pavHyIO

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.
BemecTtBa nepememaroTcss B BOJHBIX pacTBOpax, KOTOPbIE TEKYT IO KJIETKaM ITPOBOASIINX
TKaHed. Y BBICIIMX pACTEHUM MPOBOAAIIAS TKaHb COCTOMT W3 COCYIOB, Tpaxeuj u
CUTOBUAHBIX TpyOOK. B mpoBoasmmx TKaHAX €CTb IOpbl U OTBEPCTUS, KOTOpHIE
o0ecreunBaroT MePEeABHKEHNE BEIIECTB MEXAY KIETKaMU.

[TpoBoasias TKaHb MPEACTABISAET COOOW PA3BETBICHHYIO CETh, COCIUHSIOIIYIO BCE

0

3.Mexanunueckasi TKaHb
Mexanu4yeckasi TKaHb [103BOJISIET PACTEHUSM IMEPEHOCUTh pAa3JIMYHbIE HArpy3KH,
Hanpumep, Betep. KieTku MexaHn4eckoil TKaHU UMEIOT OYEHb ITPOYHbIE KIIETOYHbIE CTEHKH.

4. O6pa3oBarenbHasi TKaHb

Knerku oOpa3oBaTeibHOM TKAHM JCNATCS 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,
KJIETKH 00pa3oBaTeNbHOM TKaHW PACTEHM CIIOCOOHBI MPEOOPA30BBIBATHCS B KIETKU JPYTUX
TKAHCH.

0
)
Ji

Boaa ' VIAeKHCABIA
ra3

—

Vereuue

5 OcHoBHas TKaHb

3a co3/1aHKe U 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! IMHTENHANSHOA THAHK

6 OnurennanbHas TKaHb (SMUTEIHIA)

OO0pa3yer cioif KJIETOK, U3 KOTOPBIX COCTOSIT IOKPOBBI T€a U CIU3UCTbIE 000JOYKU
BCEX BHYTPEHHMX OpIraHOB M IIOJOCTEH OpraHM3Ma U HEKOTOpble Kene3bsl. Yepes
SMUTEIMATIBHYI0 TKaHb IPOMCXOJUT OOMEH BELIECTB MEXIY OpPraHM3MOM H OKpY’Karolien
cpenoil. B omnurenuanbHOW TKaHU KIETKM OYEHb OJM3KO MPHIIETAIOT JAPYr K JpYTY,
MEXKJIETOYHOI'O BEILECTBA MAJIO.

BHAb! COEANHUTENBHON TKAHU

coody myare ALALCARO /MAAND

7 CoenunHuTelbHAS TKAHb.

Oco0eHHOCTh COENMHUTENBHON TKAaHU — OSTO CHJIBHOE PAa3BUTHE MEXKKIETOUHOTO
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 JKUIKOTO 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.

BonokHa MoOryT jexarb IUIOTHO U PBIXJO. BonokHUCTas coeAMHUTENbHAs TKAaHb
UMeeTCsl BO BCeX opraHax. Ha peIXIIyI0 COCTMHUTEIIBHYIO TKaHb ITOX0Xa M JKUPOBas TKaHb.
Omna 6orara KJIeTKaMu, KOTOPbIE HAIIOJTHEHBI JKUPOM.
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8 Mplreunas TKaHb

Ora TKaHb oOpa3oBaHa MBIIICYHBIMA BOJIOKHAMH. B HX IUTOIIa3Me HaXOMATCS
TOHYAKIIINE HUTH, CIIOCOOHBIE K COKPAIICHHUIO. BBIIENSIOT MIaIKyI0 ¥ MOIMEPEIHOIIONOCATYIO
MBIIICYHYIO TKAHb.

9 HepsHas TkaHb

CXEMA CTPOEHHA HEPBHOH KNETXH

ARSI MRAEONT € NI QN0R:

CTpyKTypHO! €IMHHULIEH HEPBHOI TKAHU SIBISIETCS] HEPBHAs KieTKa — HelpoH. Hellpon
COCTOMT M3 TeJla U OTPOCTKOB. Teso HellpoHa MOXET ObITh pa3lIu4yHON (OPMbI — OBaJIbHOM,
3BE€3/14aTOM, MHOTOyTrobHOM. HelipoH nMeer 0HO A1po, pacrojararouieecs, Kak paBuiio, B
LEHTPE KIIETKU.

BonbuIMHCTBO HEPOHOB UMEIOT KOPOTKHE, TOJICTHIE, CHIIBHO BETBSIMECS BOJIU3U Tena
OTPOCTKH U JUIMHHBIE (710 1,5 M), ¥ TOHKHE, U BETBSIIUECS TOJbKO Ha CAMOM KOHIIE OTPOCTKH.
JITMHHBIE OTPOCTKU HEPBHBIX KJIETOK 00pa3yroT HEpBHbIE BOJIOKHA. OCHOBHBIMU CBOWCTBAMU
HEHpoHa ABIsETCSA CIIOCOOHOCTh BO30YXKAAaThCS U CHOCOOHOCTH MPOBOJIUTH 3TO BO30OYKIEHHE
110 HEPBHBIM BOJIOKHAM.

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

OcobenHoctu
Tun TKaHu 3HaueHue PucyHnox
CTPOEHHUS

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

KoHTpoJIbHBIE BOITPOCHI

1. TloHsATHE KIETKH.

2. ®opMyITHpPOBKA OTIPE/ICIICHUS TKAHH.

3. OcHOBHBIE TIOJIOKEHUS KJIETOYHON TCOPHH.

4. Knetku 3Toi TKaHW CIIOCOOHBI MPe0OPa30BHIBATHCS B KJIETKH IPYTUX TKAHEH.

5. Opranudeckne BEIIECTBA CHHTE3UPYIOTCS M3 HEOPTAaHUYECKUX B OCHOBHOHM TKaHU
Oyiarogapst HaJIMYKIO 3TOTO BEIECTBA.
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6. CTpykTypHas eIUHHUIIAa HEPBHOW TKAHU.
7. KieTku 3TOM TKaHH 00ECTICUMBAIOT CBSI3b MEXKy OpTraHaMH.

IIpakTuyeckasi pabora 2
«XuMnueckasi oprann3anus kjierku. Heopranmueckue BemecrBay»

Heanb: XumMuueckas opranusanus kjieTku. HeopraHuueckue BelIeCTBa, BXOMISIIUME B COCTAB
KJICTKH.
Hean pabotbl: PaccMoTpeTh HEOpraHWYeCKHE BEIIECTBA, BXOJAIIME B XHUMHUYECKYIO
OpraHu3aIMio KJIeTKH. M3ydnTh OMOIOTMYecKoe 3HAaUCHUE 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, BXOJMSIIMEC B COCTaB KJIETKHM M Ha3bIBaThb HX OHMOJOTHYECKOE
3HAYCHHE.

IHos0keHus1 KIETOYHOM TEOPUH.

1. Krnerka - HaumMeHbInas CTPYKTypHO-(DYHKIIMOHAJIbHAs €IUHUIA KUBOTO H
MIPEACTABISIET COOOM OTKPBITYIO, CAMOPETYIHPYIOIIYIOCS, CAMOBOCIIPOU3BO/ISIIYIOCS CHUCTE-
My. BHe KIieTKkH KU3HU HET.

2. Bce kneTku cXo/iHbI 10 CBOEMY XMMHUYECKOMY COCTaBY U UMEIOT OOLIUI IJIaH
CTPOEHHS.

3. KiteTka npoucxXouT TOJIBKO OT KIIETKH.

4. MHOroKJIeTOUHbIE OpTraHU3MbI IPEACTABISAIOT COOO0M CII0KHO OPraHU30BAHHBIE

WHTETPUPOBAHHBIE CUCTEMBI, COCTOSIIINE U3 B3aUMOICUCTBYIOIINX KIIETOK.

3HauuTENbHASA YacTh COSAMHEHUMN, BXOSAIIUX B COCTaB KIETKU, BCTpEYaeTCsl B OONBIIUX
KOJTMYECTBAX TOJBKO B JKMBOW mpupojae. DTO opraHudeckue BemiectBa. OpHAKO €CTh
COEIMHEHMS, KOTOpBbIE OJMHAKOBO XapaKTE€pHbl Kak JJig KUBOM, TaK WU ISl HEKUBOU
MPUPOJIBI. DTO BOJA U MUHEPAIbHBIE COJIU.

Bopa. Cunraercs, yTo MUJIIMApAbl JIET TOMY Ha3aJl B NEPBUYHOM OKEAHE Ha Haulei
MJIaHETE 3apOJWJIaCh JKU3HB, 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 TOTO BEIIecTBa?

Monekyna BOJAbI — 3TO Ounoivb, T.€. Ha OJHOW CTOPOHE MOJEKYJbl COCPEIOTOYEH
YAaCTUYHBIA TOJOKHUTEIBHBIA 3apsil, a Ha APYIrOM KOHIE — YaCTUYHBIA OTPULATEIbHBIN.
Nmenno 3Ta  OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI BO/IbI onpenenser eé
CBOWMCTBO YHUBEPCANbHO20 pacmeopumeis. JIroObie BenecTBa, UMEIOIINE 3apsDKeHHBIC TPYII-
IIbI, PACTBOPSIIOTCS B BOZIe. Takue COeMUHEHHS HA3bIBAIOT cudpogdhuvruimu (ot rped. hydros —
Bona u phileo — nr00:110). BONBIIMHCTBO BEHIECTB, MPUCYTCTBYIOIIUX B KJIETKE, OTHOCUTCS K
ATOU TPyIINe, HAPUMEDP, COIU, AMUHOKHUCIIOTHI, caxapa, Oemku, mpocTeie cnupThl. Koraa Be-
IIECTBO MEPEXOJIUT B PACTBOP, €0 PEAKIIMOHHAS CITOCOOHOCTh yBennunBaeTcs. O HaKO eCTh
COEIMHEHUS, KOTOpPhIE€ B BOJAE PACTBOPSIIOTCS OUEHb IJIOXO WJIM BOBCE HE PACTBOPSIOTC.
Takue BemecTBa Ha3bIBAIOT 2UdpogdobHbimu (0T Tped. hydros — Boma u phobos — crpax), k
HUM OTHOCSITCSI, B YACTHOCTH, >XHUPBI (JHMHJBI), >XKHUPOMOJOOHBIE BEIIECTBA (JIUMOHIBI),
MOJINCaxXapuabl U HEKOTOPHIE OCIIKH.

Booa yyacTByeT BO MHOTHUX METa0OJIMYECKHX Mporieccax. B peakiusx ruaponusa Oenku
PaCIICIUIAIOTCS 10 aMUHOKHCIIOT, @ KpaxMall — 0 TITFOKO3bI.

CoueTaHue 6bICOKOU MENna0EMKOCHU 1 MEen10nPo80OHOCHU JICTACT BOJY HWJEaTbHOMN
KUIKOCTBIO IS TIOAJIEPKAHUSI TETUIOBOTO paBHOBECHS. Temio OBICTPO W PaBHOMEPHO
pacipeensaeTcst MeK/1y BCEMU YacTsMU OpraHu3ma.
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Bvicokas uHmeHcugHoCmMb UCHAPeHUs TIPUBOIUT K OBICTpOM moOTepe Temna u
IpeloXpaHseT OT IMeperpeBa: HCIApeHHe Yy pPACTeHUH M MOTOOTIEICHHE Yy >KUBOTHBIX
SBIIIIOTCS  3alIUTHBIMH PEAKIUSMUA ¥ TO3BOJIIIOT MPH MHUHUMAIBHOH IOTEpE BOIBI
CYILIIECTBEHHO CHU3UTDH TEMIIEPATYpY Tela.

[TpakTUYeCKH TIONHAS He CHCUMAEMOCHIb BOJBI 00ECIICUMBACT TOJIepKaHue (HOPMBI
KJIIETKH, & 6A3KOCHMb IPUIIAET BOJIE CBOMCTBA CMA3KH.

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

Couin. BaxkHyto ponb B IKH3HEACSITEIBHOCTH KIETKH HWIPAIOT MUHEPAIBHBIC COJIH,
TIpe/ICTaBIeHHbIC B 0CHOBHOM KatnoHamu kamus (K), marpus (Na*), kanbmus (Ca2+), MarHus
(Mg*) u anmonamu comsmoit (Cl), YTOJIbHOM (HCO®), dbocdopHoi (HPO,%, H,PO4 ) n
HEKOTOPBIX JIPYTHX KUCIOT. MHOTHE HOHBI HEPABHOMEPHO pacIipe/ie]ieHbl MEKy KIETKON 1
OoKpykarwmie cpenoil. MmenHo Onarogapsi 3TOMY OCYIIECTBISIIOTCSI MHOTHE Ba)KHbBIC
MPOLIECCH JKU3HENIEATEIbHOCTH, TaKhe KaK BO30YXKIEHHE HEPBHBIX KJIETOK, COKpalleHue
MBIIIEYHBIX BOJIOKOH.

AHHOHBI C1a0bIX KHUCIIOT (HCO3*, HPO427) YYaCTBYIOT B MOJJEPKAHUH KUCIOTHO-
nienouHoro 6amanca (pH) kiretkn. AHHOHBI (HOCHOPHOI KUCIOTH HEOOXOIUMBI 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.

3ananue: lcnonb3yss Marepuanbl TEOPETHYECKONM YacTH W JUTEPATYPHBIX HCTOYHHUKOB,
3aII0JIHUTE TAOJIHIIGI.

CBOICTBa BOJbI buonornueckoe 3HaueHNIE
1. YHUBEpCaIbHBIN paCTBOPUTEID
2. TermmoéMKOCTh U TETUIOTPOBOIHOCTH
3. IHTeHCUBHOCTH HCIAPEHUS
4. He cxxuMaeMoCThb
5. Bs3kocTh
6. [loBepXHOCTHOE HATsKEHUE

MuHepanbHbl€ BEIIECTBA KIETKU buonorunueckoe 3HaueHNE
Baxxueiimnie kaTHOHBI KJIETKH.
(nepeyuciumo KamuoHbl)
Bakneime aHMOHBI KJIETKU.
(nepeyuciumos aHuoHbl)
MuyHepaidbHble BEIECTBAa, HAXOMASIIUECS B
KJIETKE B HEMOHU3UPOBAHHOM (hopMme.

KoHTpoIsibHBIE BOITPOCHI
1. TlousTHE OUMOINb.
2. T'mapodoOHbIe BemecTna.
3. TunpoduibHbie BemecTna.
4. TlepeuncnuTh CBOWCTBA BOJIBI.
5. 3HayeHMEe KaTHOHOB U aHHOHOB.
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IIpakTnyeckas padora 3
«Pemenne 3a1a4 Mo MOJIEKYJISIPHOH OMOJIOTHID)

Heab: chopmupoBaTh MPAKTUUESCKUES YMEHHS U HABBIKK PEHICHUS YIPaKHCHUU U 3a/1a4 110
MOJICKYJISIPHOW OHMOJIOTUH, YMETh padoTaTh C TAOIUIIAMH.

Teopernueckuii maTepual

Cunme3 Oenxka - OIWH W3 OCHOBHBIX IPOIIECCOB MeTa0olu3Ma B KJIETKe. JTO -
MaTpuuHblii cuHTe3. s cuHTe3a Oenka HeoOxomumer JIHK, wPHK, TPHK, pPHK
(pubOCOMBI), aMUHOKHUCIOTHI, (hepMeHTbI, HOHBI MarHus, sHeprusi AT®. OcHoBHas poib B
OTIpesieNieHuH CTPYKTYpHhI Oenka npuHaanexut JJHK.

Undopmanus 00 aMHUHOKHCIOTHOM MOCJIEIOBAaTeIbHOCTH B  MOJIEKyJe Oelka
3akoaupoBana B Monekyne JIHK. Crnoco6 3anmucu MH(GOpPMALUU HA3bIBAIOT KOJAWPOBAHHEM.
['eHeTnyeckuii Koa - OTO CUCTEeMa 3amucH HMHQOpPMAIMK O MOCIEA0BATEIbHOCTH
pAaCIIOIOKEHUs aMUHOKHCIOT B O€JKax C MOMOIIBbIO0 TMOCIIEI0BATEILHOCTH PACIIOJIOKEHUS
HYKJICOTH10B B nHGopMarmonnoit PHK.

B cocraB PHK Bxomsat nykineotuast 4 tunos: A, I, 11, Y. B cocraB 6e1K0oBbIX MOJIEKYT
BxoauT 20 amunokucnot. Kaxxnas u3 20 aMUHOKUCIIOT 3amu@poBaHa MoCiIe10BaTeIbHOCTHIO
3 HYKJICOTH]IOB, HA3bIBAEMBIX TPHUILIETOM, HJIM KOAOHOM. M3 4 HYKJI€OTHUIOB MOKHO CO3/1aTh
64 paznuyHble KOMOMHAIUY TI0 3 HYKJIEOTHAA B KaXKI0M (43:64).

CBoiicTBa TeHETHYECKOT0 KOJAa
1. T'enernyeckuil KOO mpuniemuulii.

Tpumiers! HyKJI€OTHI0B AMUHOKHUCIIOTBI
YIII CepuH
'y Ananua
I'VI] Banun

2. KO,I[ 6blp09fC0€H. 9710 0O3HA4YacCT, 4YTO KaXxJasd aMHUHOKHCIIOTAa KOAUPYCTCA Ooilee uem

OJIHMM KOZOHOM (0T 2 110 6):

TpurieTs! HyKJI€0TUI0B AMUHOKHCIIOTEI
yvr
YYA Jlenuna
ayy
LYIL

3. KO,I[ He neperbleaiomuﬁc;l. 9T0 3HAYUT, YTO TOCICHAOBATCIIBHO PACIIOJIOKCHHBIC
KOAOHBI ABJIAFOTCA IMMOCICA0OBATCIBHO PACIIOJIIOKECHHBIMHA TPUILIICTAMW HYKIJIICOTU/I0B!:

Kononsl VVII,

Yy yyr

AMHHOKHUCIIOTBI (dheHnnanaHuH

CEepHH JICULIH

4. Vnusepcanen 1Jis BCeX KIETOK (YEJIOBEKA, ’KUBOTHBIX, PACTCHUM).
5. Cneyughuuen. OMMUH M TOT >K€ TPUIJIET HE MOXKET COOTBETCTBOBATH HECKOJIbKUM

AMHWHOKHCIIOTaM.

6. Cunre3 Oeslka HAUMHAETCS CO CTAPTOBOrO (HavalbHOTO) KojoHa A YT, KOTOpbIil Koaupyer

AMHWHOKHCJIOTY METUOHHH.

7. 3akaHYuBaeTCs CHHTE3 Oejka OJHUM U3

aMUHOKUCHOTHI: VAT, VAA, VTA.

TPEX cMon-ko0oHO8, HE  KOAMPYIOLIUX
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Tadauuma reHeTH4ecKoro Koaa

AMHHOKHCJIOTA Koxonslt uPHK
denunagsaHuH VVI, VVII
Jletirua YVA, VYT, IIVY, V1]
N3oneitnun VIA, YT, AVY, VAL, AYA
Metuonnn AVT,
Banun I'VY, I'VI[, VA, T'VI
Cepun VIV, VI, YIHA, YII'
Hpomin LY, LI, TITA, T
Tpeonun ALLY, AL, ALTA, AL’
AJtanuH oy, rofl, rmA, ror
Tupozun YAY, VAL
I'uctuaun HAY, LTAILL
'y LHAA, AT
Acnaparux AAY, AAT]
JInzune AAA, AAT
AcnaparuHoBas KMCJI0Ta I'AY, I'VII
I'yramuH I'AA, TAT
ucreun YI'V, VI'lQ
Tpuntodan YIT
ApruHuHOBAsI KHCJIOTA Hry, Iro, UrA, urr
ApruHuH AT'A, ATT

Yuacrok JIHK, coxmepxamuii uHpOpMAIMIO O CTPYKType OIpeaeraeHHoro Oernka,
Ha3bIBAIOT T'E€HOM. ['€H HEeNmOCpEeJCTBEHHOIO ydacTUsl B CHHTe3€ Oellka He HIpUHHUMAeT.
[TocpennukoMm Mmexay reHoMm u Oenkom sBisercss nHpopmanmvonHas PHK (uPHK). JIHK
urpaer poas matpuisl 1 cuare3a HPHK B sape kinerku. Monekyna /IHK Ha ydactke rena
packpyuuBaercs. C onHoil M3 ee nemned mnepenucbiBaercs uHpopmanus Ha UPHK B
COOTBETCTBUM C MPHUHIMIIOM KOMIUIEMEHTAPHOCTH MEXAY a30THCTBIMA OCHOBAaHHUSIMH
Ha3bIBAIOT mparckpunyuel. TpaHCKpUILHS
IIPOUCXOIUT B siipe KieTku npu ydactuu ¢pepmenta PHK-nonumepassl u ¢ ucnonp3oBanuem

HYKJIICMHOBBIX KHUCJIOT. 2TOT

sneprun AT® (puc. 1)

Jimoiman crmmpasns JIFK

MOTOKYIILY

CaroGonsanie
"y neosuwnrpudocdatTn

. TpancxpHuGupyemas m
MOCTPRIC MM pyemast
uens JIHK saoas
COQMMHAROTCH

Pucynox 1 Tpanckpuniusi.
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Cunte3 Oenmka OCYyIIECTBISETCS B LUTOIUIa3Me Ha pubocomax, rae uPHK cmyxwur
Matpuiieit (puc. 2). IlepeBoa mociaenoBaTeIbHOCTH TPHUILUIETOB HYKJICOTHIOB B MOJICKYIIE
nPHK B crenn(UIecKyro [10CIEA0BATEIBHOCTD aMHHOKHUCIIOT
Ha3bIBAIOT mpancasayuel. CunresupoBanHas HMPHK BbixoguT depe3 mopel B sAEpHOM
000JI0YKe B IMTOIUIA3My KIIETKH, OOBeIuHseTCs ¢ pubocomamu, oOpa3ys MOIUPHOOCOMBI
(momucomsl). Kaxkmass pubocoma COCTOMT M3 OBYX CyOBEAMHHI] - Oosbmioi u Manmoi. uPHK
NPUCOETUHSIETCS K MaJlol CyObEAMHHULIE B IPUCYTCTBUM MOHOB Maraus (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, YIaCTBYIOIIUE B OSITKOBOM CHHTE3E.

B nuronnazme naxoastcs tpancnoptaeie PHK (TPHK). Kaxnas amuHokucinora umeer
ceoto TPHK. ¥V wmonexynsr TPHK Ha onHONM M3 merenb uMmeeTcs TPUILUIET HYKIEOTHOB
(aHTHKOIOH), KOTOPBIN KOMIUIEMEHTAPEH TPUILIeTy HykiIeoTu10B Ha UPHK (komony).

AMUHOKHNCIIOTBI, HAaXOIAIIMECS B IUTOIIA3ME, aKTUBUPYIOTCS (B3aUMOJEHCTBYIOT C
AT®) u ¢ nomompio pepmenta amuHoaumi-TPHK- cunrterassl npucoenunsitorcs k TPHK.
[Tepeiii (craptoBerii) kogon WPHK - AVID - Hecer umHpopmanuio 00 aMHHOKHCIOTE
metnonune (puc. 40). K »sromy komony mnoxxomut wmoisekyna TPHK, conepxkamas
KOMIUIEMEHTapHbII aHTUKOJOH U HECyllas IEepBYI0 AaMMHOKHCIOTY METHOHMH. OTO
obecrieunBaeT CoeIMHEHUE OONBIION U MaJIol cyOobenuanil pudocombl. Bropoit kogon nPHK
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npucoeaunsier TPHK, coneprkaiyto aHTHKOJOH, KOMIUIEMEHTapHbI 3ToMy KoaoHy. TPHK
COJICPXKUT BTOPYIO aMHUHOKHCIIOTY. MeXly TIepBOil U BTOPOH aMHUHOKHCIOTaMHU 00pa3zyercs
NenTUaHas CBsi3b. PubocoMa mpepsIBUCTO, TPUILIET 3a TpUILIETOM, nepemernaercs mo nPHK.
[TepBas TPHK ocBoOok1aeTcs M BEIXOIUT B IIUTOILIA3MY, IJI€ MOXKET COCIUHATHCS CO CBOCH
aMUHOKHCIIOTOM.

I[To wmepe mnpoaswxkenus pubocombl mno WPHK & momunentugHOM 1emodvke
MPUCOCIUHSIOTCS aMUHOKHCIIOTHI, COOTBEeTCTBytouue TpumuietaM MPHK u npuse3ennbie
TPHK.

«CuuTsiBanue» pudbocoMoit nHpopmanuu, 3axnroueHHoi B u”PHK, npoucxoaur o tex
op, MOKa He JJOMAET 10 OAHOTO U3 Tpex cron-koaoHoB (YAA, YI'A, YAI).

A - cBsa3piBanue amuHoanuiI-TPHK;

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

B - nepemerienne puO0COMBI Ha OJTMH KOJIOH.

BBIXOJHT U3 PUOOCOMBI M IPUOOPETAET CTPYKTYPY, CBONCTBEHHYIO TAaHHOMY OCJNKY.

HemnocpencrBennass (yHKIUS OTIACIBHOTO I'eHa COCTOUT B KOJAMPOBAHUH 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.

3ajanue:
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 00 1N DN K~ W

Bapuanm Ne 1
l.oens JJHK wumeer cnemyromee crpoenne: ATIALIATTHALIATLL. Onpenenutsb
MOCJIEI0BATEIbHOCTh AaMUHOKHUCIIOT B MOJIEKYJIe OenKa.

2. UzsectHo, uro Bce Buabl PHK cunresupyrorcs Ha JJHK. ®dparmentr JIHK, nHa
KOTOPOM  CHHTE3upyeTcs  ydacTok neHtpaibHod 1enu TPHK, wumeer Takyro
nocinenoBarenbHOCTh: ATATLITTAALIT. YcranoButs nocnenoBatenbHocTh yuyactka 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, wumeromme Ttakue
anTukonoHbl: YVYA, LILIA, ALIA, LIT'A. OnpenenuTs Kakue aMUHOKUCIOTHI IPUCOCTUHSIIOTCS
k 3tuM 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 Buabl PHK cunresupyrorcs na JIHK. ®parment [AHK, Ha
KOTOPOM  CHHTE3UpyeTcsa  ydacTok neHtpaibHoi 1enu TPHK, wumeer Takyro
nocnenoBarenbHocTh: LIITTAAITTTITTAT. YcraHoBUTH IOCIEA0BATENbHOCTh Y4acTKa
TPHK, cunTesupyemoro Ha 3ToM (pparmMeHTe U aMHUHOKHUCIOTY, KOTOPYIO MEPEHOCHT 3Ta
TPHK, ecnu BTopo#t Tpumier coorsercTByer anTukooHy TPHK.

Bapuanm Ne 3

I. bemok koaupyeTcs TakOM  MOCIENOBATeNIbHOCTHIO  HykJeoTunoB JIHK:
TITTATTATTAATT TUUT. Onpenenuts mociie0BaTeNbHOCTh AMUHOKHCIIOT B O€JKe.

2. ®parment JJHK unmeer cnenyrommuii coctaB: ALIALUTIAATITTT. Onpenenuts
IIOCJIEI0BATEIbHOCTh HYKJIEOTHI0B BO BTOopoH nenu JIHK u mMaccy aToro ydacrka.

3. UzBectHo, uto Bce Buasl PHK cunresupyrorcs na [AHK. ®parmentr JIHK, Ha
KOTOPOM  CHHTEe3HMpyeTrcsi  y4dacTok  meHrtpanpHodM nenu TPHK, wumeer  Takyro
nocienoBareabHOCTh: AAAATAIAAALLL VYcTaHOBUTH 1OCIEIOBAaTENbHOCTh Y4acTKa
TPHK, cunTe3upyemoro Ha 3TOoM (pparmMeHTe M aMHUHOKHCIOTY, KOTOPYIO IEPEHOCHT 3Ta
TPHK, ecnu tperuii Tpumier coorsercrByet anTuko10Hy TPHK.

Bapuanm Ne 4

1. UsBectHo, uro Bce Buabl PHK cunresupyrorcs na [IHK. ®parment JJHK, nHa
KOTOpPOM  CHHTE3UpyeTCsl  ydacToK  ueHTpanpHod nenu TPHK, wunmeer Takyro
nocinenoBareabHOCTh: [[TITTIAATAAATII. VYcTaHoBUTH MOCHEAOBATEIBHOCTh ydacTKa
TPHK, cunTesupyemoro Ha 3ToM (parmMeHTe M aMHUHOKHUCIOTY, KOTOPYIO MEPEHOCHT 3Ta
TPHK, ecnu BTOpo# Tpurier coorsercTByer aHTuko1oHy TPHK.

2. ®parment uPHK: YVVVYYAVI'VYVYITTAA. Onpenenuts ¢ kakoro ydactka JTHK
CUHTE3UPOBAH ATOT GparMeHT U €ro JJINHY.

3.Yyacrok JIHK nmeer Takoii coctaB: AT TTTAAAAAIIATT. Bo BpeMs peruMkanyuu
IIECTOI clieBa aJeHWJIOBBI HYKJIEOTHJ BblNaid. OmnpenenuTs CTPYKTYpy HOJUNENTHAHON
LIENU B HOPME U ITOCIIE MyTalUH.

KoHTpoibHBIE BOITPOCHI.

1. Otnmnume monexkyn J{HK or PHK.

2. Bunet PHK 1 ux ponb B cuHTe3e Oenka.
3. Buast HK 1 ux pons k kiertke.

4. Cymnocts koga JIHK.

IIpakTnueckas padora 4

«Crtpoenue n pyHKkuum kjiaeTku. OpraHouabl KIeTKH»
Heab: N3yunth cTpoenus U GyHKIIUH OPTaHOHIOB KIETKH.
- UIsl OPMUPOBAHUS YMEHHIM OOYYarOIIUNCS JOHKEH 3HATh MOHSATHE KIIETKA, MOJIOKCHHUS
KJIETOYHOW TEOPHH.

- B PC3YJIbTATC BBIIIOJHCHUA pa6OTLI o6yqa101um710;1 JOJDKCH YMCTb IICPCUUCTIATH
OopraHonabl, BXOAAIIHUE B COCTAB KJICTKH U HA3bIBATh UX OMO0JIOrHYECKOe 3HAUCHME.

Teopernuecknii MaTepuaJ - CTpoeHne )KUBOTHOH KJIETKH.
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MNASMATUHYECKARA
MEMBPAHA

SHAOIUTASMATHYE MUTOXOHA
CKAA o

HTR

Oupomnazmarudeckas cetb (OIIC). Cucrema BeTBsAIIMXCS KaHanbleB. [IpoHU3bIBAIOT
Bce nutomnasMy. B myrpum OIIC mpoucxonsr BHyTpukieTouHble npouecchl. [lo cucteme
CETH OCYILIECTBIISIETCS TPAHCIIOPTUPOBKA BEIIECTB.

Kommnexc Nompmxu. IlpeacraBnser coboil cucteMy MEIIOUYKOB, KOTOPBIE YIOKEHBI B
cronky. IlepecTpoiika TUNuUI0B U OEIKOB, «yaKOBKa» U HAKOIJICHHE.

Jluzocombl. Ily3bIppku ¢ OJHONW MeMOpaHOH, B KOTOPBIX 3aKIIOUYEHBI (PEPMEHTHI.
Pacmiemuisiror MoJIeKyJIbl, TEM CaMbIM Y4acTBYIOT B ITUIIEBAPEHUH KIIETKH.

Mutoxonapun. @PopmMa MHTOXOHAPUH MOXKET OBITh TAJOYKOBHIHAS WU
oBaibHas. OTBEYAIOT 3a CUHTE3 UCTOYHMKA SHEpPrun — ATO.

PubGocowmer - HeOGobIue Tena B Gpopme chepsl. [Ipou3BOIAT CHHTE3 MOTUTIETITHIHBIX
LIETIOYEK.

KneTounslii IEHTp U3 ABYX UWJIMHAPUYECKUX OPraHOUIOB — IEHTPUOJIEH. YYacTBYET
B JICJICHUMU.

SAnpo - pacnonaraercs B LIEHTPE U HMMEET OBAJIbHYIO WJIM Kpyriyio dopmy. B sanpe
XpaHuTcs reseruueckas nHdopmarus B suae JJHK ¢ 6enkamu ructonamu.

[InazmaTnyeckass memOpaHa — OTTPaHUYMBAET COJAEPKUMOE KIIETKH OT OKpY’Karolen
cpeapbl (Ipyrux KIeTOK, MEXKIETOYHOTO BELIECTBA), COCTOUT U3 MOJIEKYJ JIUIMHUIOB U Oelka,
ofOecrieunBaeT CBSI3b MEXIY KIETKaMH, TPAaHCHOPT BELIECTB B KIETKY (IMUHOLMTO3,
GdaronuTo3) U U3 KIETKU.

[uTomnnasma — BHYTpEHHSS MOTYXKUAKAs cpea KIETKH, KOTopasi 00ecreunBaeT CBs3b
MEXJy PpacloIOKEHHBIMHM B HEH SApPOM M OpraHoujaMu. B nuromiasMme NpoTeKaroT
OCHOBHBIE ITPOIIECCHI KU3HENEITEIBHOCTH.

Bakyonu — mosiocTM B IMTOIIAa3M€, 3allOJHEHHBIE KJIETOYHBIM COKOM, MECTO
HAKOIUICHUsI 3alaCHbIX [MUTATEIbHBIX BEIIECTB, BPEIHBIX BEUIECTB; OHU PETYIHPYIOT
CoOJIepsKaHuE BOJIbI B KIIETKE.
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[TnacTuas! (XJIOPOIIACTHI, JTEHKOIIJIACThI, XPOMOILIACTHI), X COACpP>KaHUE B KIIETKE —
IJ1aBHasE 0COOEHHOCTh PAaCTUTENILHOTO OpraHu3Ma. XJIOpOIUIACThl — MJIACTH/bI, COAepKaIlIne
3€JICHBI MUTMEHT XJIOPO(HIUI, KOTOPHIH TOTJIONIAeT SHEPTHI0 CBETa W UCIOJIb3YyeT ee Ha
CHUHTE3 OPraHMYECKHUX BEIIECTB U3 YIJIIEKUCIIOr0 I'a3a U BOJBI.

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

Ne Brimmonusemeie Oco0eHHOCTH
Opranou/ibt
/0 byHKIMIHN CTPOEHUS

KoHTponbHbIe BONPOCHI:
1. Ornuuune )XKMBOTHOM 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.

IIpakTnyeckas padora 5
«CpaBHeHHe npoueccoB (POTOCMHTE3a U XeMOCHHTE3a»

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

Teopernuyeckuili maTepuall

@doTocuHTE3 ITO TMpolecc OO0pa30BaHUS IKUBBIMH  PACTUTENBHBIMH  KIIETKaAMH
OpraHWYECKUX BEIIECTB, TAKUX, KaK caxapa M Kpaxmal, u3 Heopranudeckux - u3 CO; u BoabI
- C IOMOIUBIO DHEPIMM CBETA, MOTJIOLAEMOr0 IMUIMEHTAaMH PACTEHUH. OJTO Mpolece
MMPOM3BOJACTBA NHUIIU, OT KOTOPOI'0 3aBUCAT BCC XUBLIC CYHICCTBA - PACTCHUS, )KUBOTHBIC U
4eJoBeK. Y BCEX HA3eMHBIX PAacTeHHMH U y OOJblled 4acTH BOJHBIX B Xo0n€ (POTOCHHTE3a
BBIAICIIIETCS KUCinopoa. HekoropslM opraHusmam, OIHAKO, CBOMCTBEHHBI JPyrue BUIBI
dorocuHTe3a, MpoxoadAmue 0e3 BblIeNeHUs Kuciaopoaa. ['naBHyro peakuuio (oTocuHTesa,
UAYIIETO C BBIACICHUEM KUCIOPOa, MOKHO 3aIIUCaTh B CIEAYIOIEM BUAE:

Bona + Heopranuyeckue BemecrBa + Cer — Oprannueckue Bemniectsa + Kucsiopoa

K opranmueckuM BelecTBaM OTHOCSTCS BCE COCIUHEHHS YTIepoja 3a UCKIIOYCHUEM
€ro OKCHJIOB M HUTPHUJIOB. B HanOompIiieM KoJIruecTBE 00pa3yroTcs mpu (POTOCUHTE3E TaKue
OpraHWYECKHE BEIIeCTBA, KakK YIVIEBOABI (B TIEPBYIO OYEpeIb caxapa W Kpaxman),
AMUHOKUCIIOTHI (M3 KOTOPBIX CTPOSITCS O€NKH) ¥, HaKOHEI, KUPHBbIE KHUCIOTHI (KOTOpHIE B
codetannu ¢ rmepodochaToM ciykaT MaTepHAIOM JJIsl CHHTE3a KUPOB).

W3 HeopraHW4ecKnX BENIECTB I CHHTE3a BCEX JTUX COSAMHEHMI TpeOyITCsS BOAa
(H20) un muoxcup yraepona (CO,). lns aMUHOKHUCIIOT TPEOYIOTCS, KPOME TOTO, a30T U cepa.
PacTeHus: MOTYT IIOITIOIATh 9TH YIEMEHTHI B (popMe HX okcrnos, Hutpara (NO®) i cynbdara
(SO,¥) i B apyrux, Gonee BOCCTAHOBICHHBIX (opMax, Takmx, kak ammmak (NHs) wim
cepoBoziopoa (cynbdun Bogopoaa HyS).

B cocraB opraHWYecKMX COCIUHEHHH MOXET BKIIFOUAThCS TpH (OTOCHHTE3E TAKKE
docdop (pacreHus: MOMNIOMAT ero B Buae ¢ocdara) U MOHBI METAIIOB - XKelle3a U MarHusl.
MapraHner 1 HEKOTOpbIE APYTHE JIEMEHTHI TOXEe HEOOXOIUMBI [Tt POTOCHHTE3a, HO JIMIIH B
CJIEJTOBBIX KOJIMYECTBAX.

40




VY Ha3zeMHBIX pacTEeHHUIl Bce 3TH HEOpraHWYEeCcKHe coelnHeHHs, 3a uckiouenuem COy,
noctynatoT yepe3 KopHu. CO; pacTeHus MOIy4aroT U3 aTMochepHOro Bo3ayxa, B KOTOPOM
cpennsisi ero konuenrpanus cocrasisier 0,03%. CO; noctynaer B aucths, a Oy BbIIACISICTCS
U3 HUX Yepe3 HeOOoJIbIINe OTBEPCTHUS B SMUAEPMUCE, Ha3biBaeMble ycThuliaMu. OTKpbIBaHUE U
3aKphIBAHUE YCTBUI] PETYIUPYIOT OCOObIE KJIETKH - MX Ha3bIBAIOT 3aMBIKAIOIIMMHU - TOXE
3eJICHbIE U CIIOCOOHBIE OCYIIECTBIATH (DOTOCUHTES.

Korma na 3ampIkaroniye KIETKM TMaJaeT CBET, B HUX HAYMHACTCS (POTOCHUHTES.
Hakomuienne ero mpoJyKTOB BBIHY)KJIA€T 3TH KJIETKH pacTaruBaThes. [Ipu 3ToM ycThuuHOE
oTBepcTHe OTKphIBaeTcsa mupe, U COp MPOHUKACT K HIDKENEKAIIUM CIIOSM JIUCTA, KIETKU
KOTOPBIX MOTYT TeNephb MPOA0IKaTh (OTOCUHTE3. Y CThUIA PErYIUPYIOT U UCHAPEHUE BOJbI
JHUCTBSMH, TaK HA3bIBAEMYIO TPAHCIUPALUIO, MOCKOJIBKY OOJBIIAs YacTh BOASHBIX IapOB
MIPOXOJUT UMEHHO Yepe3 3TU OTBEPCTHSL.

Bopnbie pactenust 100bIBalOT BCe HEOOXOAMMbIE UM ITUTATENILHBIC BEIIECTBA U3 BOJIbI, B
koTopoit xuByT. CO2 U noH OukapboHaTa (HCOg') TOXKE COJIEpkKATCi U B MOPCKOW, U B
npecHoi Boje. Bomopocnu u npyrue BOJHBIC PAaCTEHUS TOJIYYalOT WX HEMOCPEICTBEHHO U3
BOJIBI.

Cger B (hOTOCHHTE3€ UTPAET POJIb HE TOJNBKO KaTallM3aTopa, HO M OJHOTO U3 PEarcHTOB.
3HauuTeNbHAS YacTb CBETOBOW JHEPIHH, HUCHOJIb3YeMOW pacTeHUsSIMU Npu (OTOCHUHTESE,
3aracaercsi B BHJE XMMHUYECKOW TMOTCHIMAIBHOW PHEPTUU B MpOAyKTax ¢orocunresa. s
OKCUT€HHOTO (D)OTOCHHTE3a, B TOW WJIM MHONW Mepe MPUTOACH Jt000M BHAUMBIN CBET OT
¢uoneroBoro (mmmHa BomHBI 400 HM) 1m0 cpemnero kpacHoro (700 mm). Ilpum HEKOTOpPBIX
BUJaX OaKTepuanbHOrO (OTOCHHTE3a, HE COMPOBOXKAAroIIerocs BbiaenaeHHeM Oz, MOXKET

3¢ (HEKTHBHO UCTIOIB30BATHCS CBET ¢ OOJIBICH UTMHON BOJIHBI, BILIOTH JIO TaJbHETO KPACHOTO
(900 uM).

MCT 0 PAIPLAL . e, uA' - 4 A
[CUNBMO yae e ] =5

Ky Tneynsa
Fapxrm
ITNDOOMNC

t R CHH TOAM ORI HEE COMIE M
B {Nanmcaswan 1
oAt DEPEHOSITCH 15 KODHM M JE0T I 35T rscs
> l PUCTEHAR 00 COGYM T ke NPOSOASILAR
2 | yGuarom Teann CUCTEMA

T FLOAH 11 MM S B G T CTEENA
Heckrnd NOCTYTRNOT B KODHIW U NEEeROCaTES
WALV WG K NNCTHEM MO COU YW KCUNeM
Yoremue
SDMLANOLIR KHCTHD KOPHEBARI CHCTEMA
8 NOuBE

KRR AL T re

HPKHAR ANVAEPMWC T1CTA

MO KT YeTumue

@DOTOCHHTE3 - ITO MPOLECC, OT KOTOPOI'O 3aBUCUT BCA KHU3Hb HA 3eMiie. OH IPOUCXOJUT
TOJIbKO B pacTeHHsiX. B xone ¢oTocuHTE3a pacTeHHE BbIpAaOATHIBAET W3 HEOPraHHMUECKUX
BEIIECTB HEOOXOAMMBIE JJIsi BCEro >KMBOIO OpPraHMYecKue BemiecTBa. JIMOKCUA yriepona,
coJiepsKalluiicsi B BO3yXe, MPOHUKAET B JIMCT Yepe3 0COObIe OTBEPCTHUS B SIUJEPMHUCE JIHCTA,
KOTOpBIE Ha3bIBAIOT YCTHUIAMH; BOJAa U MMHEPAJIbHBIE BEIIECTBA MOCTYNAIOT U3 IIOYBBHI B
KOPHHU U OTCIOJIa TPAHCIIOPTUPYIOTCS K JIUCTHSIM 10 MPOBOJALICH crcTeMe pacTeHUS.

OHepruro, HeOOXOIUMYIO JUUIsl CMHTE3a OpPraHMYeCKHX BELIECTB M3 HEOPTaHUYECKHX,
noctapinsier CoJHIlE; 3Ta SHEPTUs MOIJIOMIAETCs MUTMEHTAMH PAcTEHUH, TJIaBHBIM 00pa3oM
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xjopoduuiom. B KkieTke CHHTE3 OpraHMYeCKHX BEIIECTB TMPOTEKAET B XJIOPOIUIACTAX,
KOTOpBbIe cojaepkar xyopoduiin. CBOOOAHBINA KUCIOPOJ, TaKKE OOpa3yIOIIUICS B MpoIecce
¢dorocunTesa, BeACTSCTCS B aTMOChEpy.

COMILE

COSTHEMHAR DHEPTNA »
BOOA (H20) wa o +
AVMOKCHA YINMEPOOA (CO2) v 0oamyxs
DORAIYOT
OPTARMYECKWE BEULECTBA (caxap

M Kpaxmany +

COy

KMCAOPOMA (OF ), meansnsssanii s sosayx

JENEHBIA NKCT

Pucynok 1 — Ilponecc ¢porocunTesa

Poab dorocuuTe3a. CyMMapHBIA HTOT XUMHUYECKHX PEAKIUN (OTOCHHTE3a MOMKET OBITh
ONHUCaH i1 KaXJIO0ro U3 €ro IPOAYKTOB OTACIbHBIM XUMHUYECKUM YypaBHeHUeM. [l
IIPOCTOr0 caxapa IIOKO3bl YPABHEHUE UMEET CIIETYIOIINNA BU:

Ceer + 6CO, +6H,0 "= PR 5 60, + CgH 5056

VYpaBHEHHE MOKA3bIBACT, YTO B 3€JIC€HOM PACTEHHH 32 CUET SHEPrUU CBETa U3 ILIECTH
MOJIEKYJI BOJABI M LIECTH MOJIEKYJ JUOKCH/A yriiepoja o0pa3yercss 0JJHa MOJEKYJa IITF0KO3bI
U IIECTh MOJEKYN KHucIopoda. [Jroko3a - 3TO JHIIb OJWH W3 MHOTHX YIJIEBOJIOB,
CHHTE3UPYEMBIX B pacTeHusx. Huxe mnpuBeneHo oOiiee ypaBHEHHE s 00pa3OBaHHS
YIJIEBOJIA C N aTOMaMU yTiepo/ia B MOJIEKYJIE:

CreT +nCO, +1H,0 3ENEHOE PACTE HHE

> 105 +(CH,0

VpaBHeHus1, onuchBaroIUe 00pa3oBaHUE JPYTMX OPraHMYECKHX COEAMHEHHH, MMEIOT He
CTONb MpocTOM BUA. JlAs cHUHTe3a AaMUHOKHCIOTHI TPEOYIOTCS  JIOMOJHUTENIbHBIE
HEOpPraHMYEeCKNEe COETUHEHMS], KaK HanpuMep, Mpu 00pa30BaHUN HUCTEHHA:

Ceer +3C0, + 2H,0 +805 +NO3 +

3€JIEHOE paCTEHHE

+3HT > C3H,0,NS+6 140,

Ponpb cBeTa kak peareHra B mporiecce pOTOCHHTE3a JIerde JOKa3aTh, €CIIU 00OPaTUTHCS K
JIPYrol XUMHYECKOM peakiuh, a MMEHHO K ropeHmro. [7oko3a - oJHa W3 CyObEIWHMIL
LEJUTIOJIO3b], TJaBHOTO KOMIIOHEHTAa JpeBEeCHHbl. [OpeHHe TJIOKO3bl OMUCHIBACTCS
CJIETYIOIIUM YPaBHEHUEM:

C2H1206+06 }6COZ+6H20+

ropeHue, JbIXaHue

+ Tenno + apyrue GopMbI SHEPT HH

OTO ypaBHEHHE INpe/cTaBiIsgeT coboil oOpalieHre ypaBHEHHs (OTOCHHTE3a IIIIOKO3bI,
€CJIM He CUUTATh TOTO, YTO BMECTO CBETOBOI IHEPTUH BbIAEISETCS TJIABHBIM 00pa3oM TEIIo.
I[To 3aK0HY COXpaHEHHs YPHEPTUH, €CITU MIPU TOPEHUH SHEPTUS BBIIEISIETCS, TO IPU 00paTHON
peakuuu, T.e. pu HOTOCHHTE3E, OHA JIOJIKHA MOTJIOLAThCS.

buosornueckuil aHajaor ropeHus - AbIXaHUE, II03TOMY JABIXaHUE OIUCHIBAETCS TEM K€
YPaBHEHHMEM, UYTO U HEOMOJOruueckoe ropeHue. /s Bcex KHUBBIX KIETOK, 32 UCKIIOUECHHEM
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KIJIIETOK 3CJICHBIX paCTeHI/Iﬁ Ha CBCTY, HUCTOYHHUKOM OHCPIrUU CIyxXKar 61/IOXI/IMI/I‘IGCKI/IG
peakuuu. JlpIxaHwe - TJaBHBIH OMOXMMHMYECKHH TPOIECC, BBICBOOOKIAIOIINNA SHEPIHIO,
3araceHHy0 B Xoje (HOTOCHHTE3a, XOTS MEXKIy 3TUMH JIByMs IMPOILECCAMU MOTYT JIeXKaTh
JUTMHHBIE MTUIIEBbIC LEH.

[TocTOsHHBI ~ MPUTOK  SHEPrHM  HEOOXOAMM Uil JIIOOOTO  MPOSIBICHHS
JKU3HEJEATEIIbHOCTH, M CBETOBas SHEPrus, KOTOpylo (OToCUHTE3 MpeolOpa3yeT B
XUMHYCCKYIO ITOTCHIUAJIbHYIO SHEPTHUIO OPraHUYCCKUX BCUICCTB U UCIIOJIB3YCT HA BBIACIICHUC
CBOOOJHOTIO KHUCJIOPOAA, - 3TO €AMHCTBEHHO Ba)KHBIM MEPBUYHBIA HCTOUYHUK DHEPIHU IS
BCET0 JKUBOTO. JKUBBIE KIIETKH 3aT€M OKHUCIISIOT («CHKUTAKOTY») 3TU OPraHUYECKHUE BEIIECTBA.

3apanus: Mcnonb3ys MaTepuaibl TEOPETUUECKONW YaCTH U JINTEPATypPHbIE HCTOUHHKH,

BBITIOJIHUTE 33/IaHKS M OTBETHTE Ha KOHTPOJIbHBIC BOITPOCHI
3ananme 1: 3aKOHYUTH HAYATHIC MPEIIOKEHUS:

1. ABToTpodaMu Ha3BIBAIOT PACTCHUS, ............

2. buonoruveckoe 3Ha4CHHE aBTOTPOQOB 3aKITHOIACTCS ........

3. I'erepoTrpodamMu Ha3bIBAIOTCS OPTAHU3MEI ............

4. Buonorndeckoe 3HaUYCHUE reTepoTPOdOB 3aKITFOYACTCS ... .. ..
3aganue 2:

1. CocraBuTh KpaTKyro cxemy mpoiecca GoToCHHTE3a.

2. OxapakTepu30BaTh MPOIECC XEMOCHUHTE3A.

3. HasBaTh 4epThl CXOACTBA U PA3IMYHS TAHHBIX MPOIECCOB.

KoHTpoJIbHBIE BOITPOCHI:
1. Ilnactuueckuii 0OMEH B KIJIETKE.
2. OnpeneneHrue aCCUMUIISALIAM, TIPUMEPBI.
3. buocunres Oenka u ero 0COOEHHOCTH.
4. JIMCCUMUIISILINS M €€ STaIlbI.
5. Tlpormecc xeMOCHHTE3a U €T0 OCOOEHHOCTH.

IIpakTnyeckas padora 6
«CpaBHeHHe NIPOLeccoB M0JI0BOI0 M 0ecro/10ro pa3MHOKeHUsI OPraHU3MOB»

Heanb: CpaBHUTH IPOLECCHI IOJOBOTO U OECTIOIOr0 Pa3MHOKEHHUSI OPTaHU3MOB

Teopernuyeckuili maTepuall

PasMHoOkeHHe — TIpHUCYIIEe BCEM KHBBIM OpraHHW3MaM CBONCTBO BOCIPOU3BEICHUS
cebe MmomOoOHBIX, OOecleynBarolee HENPEPhIBHOCTh U MPEEMCTBEHHOCTH XXH3HHU. Pa3Hbie
CIoCcOOBbI Pa3MHOXKEHHS TIOJIPa3/ICSIOTCS Ha JIBa OCHOBHBIX THUTIA: Oecrioyioe u moyioBoe. J[is
OpraHU3MOB, O00JaIAONINX KIETOYHBIM CTPOCHHEM, B OCHOBE BCeX (OpM pa3MHOKEHUS
JISKUT JIeTICHUE KIICTKH.
becnosoe pazmHoxkeHue

becronoe pasMHOXKEHHE — THI Pa3MHOXEHUS, NMPU KOTOPOM CIIENYIOIIEe MOKOJEHUE
pa3BUBAETCS U3 COMATHUYECKUX KJIETOK 0€3 y4acTHs penpOAYKTUBHBIX KIETOK — raMeT.

becrionoe pasmMHOXeHHE SBISIETCS JIPEBHEMIIMM W CaMbIM IPOCTHIM CIIOCOOOM
Pa3MHOXKCHHUSI U IUPOKO PACHPOCTPAHEHO Yy OJHOKJIECTOYHBIX OpraHu3MoB (OakTepuu, CHHE-
3eJIEHBIE BOJOPOCIH, XJIOPEILIbI, aMEOBI, HH(Y30pHUH).

Cpennt MHOTOKIIETOYHBIX OPTraHW3MOB CITIOCOOHOCTBIO K OECHOJIOMY pPa3MHOXKEHHIO
obnagaroT MPaKTUYECKH BCE pacTeHUs U TPUOBI — HCKJTFOYCHUEM SIBJISICTCS,
HaImpumcep, BEJIbLBUYUS. Becnonoe PAa3SMHOXKCHUC ITUX OpraHnu3MoOB
MIPOUCXOUT BEr€TaTUBHBIM CIIOCOOOM HIIHU CIIOPAMHU.
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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
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

Cpenu )XKMBOTHBIX CIIOCOOHOCTh K OECIIONIOMY DPa3sMHOXKEHHUIO 4Yallle BCTPEYaeTcss y
HU3MMX (GOpM, HO OTCYTCTBYeT y Ooiiee pa3BHUTHIX. EIWHCTBEHHBI Ccroco0d Oecroioro
Pa3MHOXKEHUS Y )KUBOTHBIX — BET€TaTUBHBIM.

Pa3zMmHoKkeHHe nejIeHneM

Jlenenne CBOWCTBEHHO MPEX/IE BCETO OJHOKIETOYHBIM Oopranu3mMam. Kak mpaBusio, oHO
OCYIIIECTBIISICTCS MYTEMITPOCTOTO JIEJICHUSI KIETKH HaJ[BOE.

Y HeKoTOpHIX mpocTeimux (HarnpuMep, (opamuHH(ep) NPOUCXOAUT JEICHHUE Ha
Oorbliee Yucio KIeTOK. Bo Bcex ciydasx oOpasyromuecs KJIETKH, TOJHOCTbIO UACHTUYHBI
ucxonnoi. KpaiiHsis mpocTtoTa 3TOro crnocoda pa3MHOXKEHHS, CBSI3aHHAs C OTHOCUTEIIbHOU
MPOCTOTON OpraHu3aluy OJHOKJIETOYHBIX OpPraHU3MOB, IO3BOJISIET Pa3MHOXKATHCS OYEHBb
obicTpo. Tak, B ONarompusTHBIX YCIOBHSX KOJWYECTBO OakTEepUil MOMKET YIBaHBATbCS
kaxpie 20—30 MUHYT.

Jlenenne npoKapuOTHYECKUX KIETOK

Henenune [IPOKAPUOTUYECKUX KJIETOK — IIpoLeCC o0pa3oBaHuUs
JIOYEPHUX IPOKAPHUOTUYECKUX KIIETOK U3 MATEPUHCKOM.
KiroueBpiMu COOBITUSIMH KJIETOYHOTO LUKJIA KaK IIPOKApHOT, TaK

u sykapuor saBistorcs perukauusd  JAHK u nenenne  knetku. OTAMUMTENbHOM — yepToOM
JIEJICHUS IIPOKAPUOTUYECKUX KIETOK  SBIISIETCA HEIIOCPEICTBEHHOE ydacTue
permuipoannoit JJHK B mpomecce nenenms. B mopasinsitoniemM OOJBIIMHCTBE CITydacB
NPOKAapUOTUYECKHE KIIETKH JeiATcs ¢ 00pa3oBaHHMEM JBYX OJAMHAKOBBIX IO pa3Mepy
JIOYEPHUX KJIETOK, IO3TOMY 3TOT MPOIIECC 1€ MHOT1a HAa3bIBAIOT OUHAPHBIM OeleHUEM.
AMuro3

AMUTO3, WU TIPSIMOE JIeTICHUE KJIETKH — JIEJIICHUE KJIIETOK IIPOCTHIM
pa3esieHueEM s/1pa HallBOE.

Bnepseie oH onucan Hemeukum 6uosorom Podeprom Pemakom B 1841 rony, tepmuH
IIpeUI0kKeEH ructosorom Bansrepom @inemMmunrom B 1882 rony.

AMHTO3 — peiKoe, HO MHOTI1a Heo0XouMoe sBJieHHEe. B OOJbIIMHCTBE CIy4aeB aMHUTO3
HaOJroaeTcsl B KJIETKAaX CO CHM)KEHHOM MHUTOTHMUYECKOW aKTUBHOCTBIO: 3TO CTaperolfe WIn
MATOJIOTUYECKH M3MEHEHHBIE KJIETKH, YacTO OOpeYeHHbIe Ha ruOenb (KJIETKU 3apOJIbIIIEBbIX
000J10YEeK MJIEKOTUTAIOIINX, OITYXO0JIEBbIE KJIETKH U Jp.).

Muro3

Mwurto3 — HempsMoe JiefleHHe  KJIeTKH, Haumbosiee  pacHpOCTpaHEHHBIH  crocol
PENpOAYKIIMM 3YKAPUOTHYECKUX KIIETOK. bromornueckoe 3HaueHre MUTO3a COCTOUT B CTPOTO
OJIMHAKOBOM  PACIIPEJCIIEHUN XPOMOCOM MEXY JIOUYEPHUMM sIpaMu, dYTO oOecreynBaer
o0pa3oBaHNe T€HETHYECKU UACHTUYHBIX JI0YEPHUX KIETOK U COXpaHSET IPEEeMCTBEHHOCTh B
pAAY KIETOYHBIX MOKOJIEHHUH.

MuTto3 — ovH U3 (PyHIaMEHTAIbHBIX MIPOLIECCOB OHTOTeHEe3a. MUTOTHYECKOE JefieHue
o0ecreynBaeT  POCT MHOTOKJIETOUHBIX 3YKapuOT 32 CU€T  yBEIMYEHHUsS  MOMYJISIHNA
KJIETOK TKaHel. B pe3ynpTrare MUTOTHMYECKOTO JEJIEHUS KIETOK MEPUCTEM YBEIMYHUBACTCS
KOJIMYECTBO  KJIETOK TKaHeH pacTeHuid. [[pobieHue onaoJoTBOpEHHOTO siflla W pocT
OOJBIIMHCTBA TKaHEH Y KUBOTHBIX TAK)K€ IPOUCXOAUT MYTEM MUTOTHUYECKUX JIETICHHI.

PasmHoxkeHne criopaMu

Hepenko OecmomomMy pa3sMHOXKEHHIO OakTepuil  TpEANIecCTBYyeT 0Opa3oBaHHUE
crniop. bakrepuanabHble CIIOPBl — 3TO TOKOSIIMECS KIETKH CO CHH)KEHHBIM MeTa0OIU3MOM,
OKpYXEHHbIE MHOTOCJIOMHON OO0OJIOYKOM, YCTOWYMBBIE K BBICBIXaHUIO U JPYTrUM
HEeOJIaronpUsATHBIM YCIOBHSIM, BBI3BIBAIOIIUM THOEIh OOBIYHBIX KJEeTOK. CriopooOpa3oBaHue
CIIY’)KMT KaK Ui TepeXUBaHUS TaKUX YCJIOBUM, TaK W NI pacceieHus OakTepuil: momas B
HNOIXOMAAILIYI0 Cpedy, CIopa MpOpacTaeT, IMpeBpallasich B BETETATUBHYIO (JEJSIIYIOCH)
KIIETKY.

BereraTtuBHOe pa3MHOKeHHe

BereratnBHOe pa3MHOKEHHE — 00pa30BaHWe HOBOW OCOOM M3 MHOTOKJIETOYHOW YacTH

TeJla POAMTENbCKOW 0COOM, OJMH W3 CIOCOOOB OECHOJOro Pa3sMHOXKEHHUS, CBOMCTBEHHBIN
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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
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%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

MHOTOKJIETOYHBIM OpraHu3MaM. Y BOAOPOCIHEH M IpUOOB IPOUCXOJUT MYTEM OTACICHUS
HeCNeUaIN3UPOBAHHBIX Y4acTKOB TaJIJIOMa WU MOCPEJICTBOM o0pa3oBaHUs
CHELHUATU3UPOBAHHBIX YYaCTKOB (BBIBOJKOBBIE TIOYKH BOAOPOCIHU Chaesipuu 1 ap.).

V BBICIIMX PACTEHUI MPOUCXOJUT JIMOO KAK paclajeHue MaTepUHCKON 0cOOU Ha JIBE U
Oonee mouepHue 0coOW (HAmpUMep, MPU OTMUPAHHWH TOJI3YYUX MOOETOB WIIM KOPHEBHIIL,
OTJICJIEHUH KOPHEBBIX OTIPBICKOB), JTUOO KakK OTAEJICHHE OT MATEPUHCKOM 0COOM 3ayaTKoOB
J0YEpHUX (HanmpuMmep, KIyOHH, TYKOBHIIbI, BBIBOJIKOBBIC TOYKH).

VY HEKOTOpBIX pAacTeHUHl MOIYT YKOPEHSATbCS OTIENMBIIMECS OT MaTEpUHCKOrO
pacteHust moOerd (y MBOBBIX) WJIM JIUCThSI. Y JKUBOTHBIX BETETATUBHOE pPa3MHOXKEHHE
(KOTOpOE 300JI0TH YaCTO HA3BIBAIOT OECIIOJIBIM) OCYIIECTBISACTCS JIMOO MyTEM JeIeHUs, TU00
[IOCPEACTBOM IIOUKOBAHUS.

B ocHOBe BereTaTMBHOrO pa3sMHOXKEHHUS  JISKAaT  IPOLECCHI, CXOAHBIE C
npoleccaMy pereHepaniy; Kak MpaBHIO, MPH OTCYTCTBUU CIHOCOOHOCTH K pPEreHepaluu y
JAHHOM TpyNIbl OPraHU3MOB (HampuMep, KOJOBPATKH, HEMATO/bl, IUSABKU) OTCYTCTBYET U
BEreTaTHBHOE DPAa3MHOKEHUE, a TMPH HAJTUYMU PAa3BUTON pEreHeparioHHONH CIIOCOOHOCTH
(konbuaThie YEpBH, TUAPOHUIHBIC, ITIOCKUE YEPBH, UIIIOKOXKUE) BCTPEUACTCS M BETCTATUBHOC
Pa3MHOXKXEHHE.

IHouxoBanue

[ToukoBaHue —  THUII OECIIOJIIOTrO WM BETETATUBHOIO PA3MHOKEHUSI ~ JKMBOTHBIX U
pacTeHuii, Mpu KOTOPOM JO0YepHHE 0COO0M (HOPMUPYIOTCS M3 BBIPOCTOB TE€Jla MATEPUHCKOTO
opranusma (mouek). [loukoBaHue XapakTepHO s MHOTUX IpHOOB, NEYEHOUYHBIX MXOB U
XKHUBOTHBIX  (IpocTeiiiue, ryOKd, KUIIEYHOOJIOCTHBIE,  HEKOTOpbIe YepBHU, 0O0JIOUHUKH,
HEKOTOpPBIE KT'YTUKOBBIE, TUIPbI, CIIOPOBUKH). Y psila )KUBOTHBIX — IOUKOBAHUE HE JOXOJIUT
JI0 KOHIIa, MOJIOJIble 0COOU OCTAarOTCsl COeMHEHHBIMU C MaTePUHCKUM OpraHu3MoMm. B psne
CJIy4aeB 3TO NMPUBOAUT K 00pa30BaHUIO KOJIOHUH.

HekoTtopblM BHIaM OJIHOKJIETOYHBIX CBOMCTBEHHa Takas (¢opma Oecrnoyoro
pPa3MHOXKEHHUsI, Kak moukoBaHue. @parmeHTanus (neneHue tena). HexkoTopble opraHu3Mbl
MOTYT pa3MHOXKAaTbCsl JEJIEHUEM Tejla Ha HECKOJIBKO YacTei, MpU4YEM W3 KAKIOW YacTH
BBIPACTaeT IIOJHOLICHHBIM OpraHu3M, BO BCEM CXOIHBIH C PpOAUTEIBCKOM 0COOBIO
(mIocKue U KoJIbuaThie YepBH, UTIIOKOXKHUE).

ITos10Bo€ pa3mHOKeHME

[TonoBoe pa3MHOXKEHHE COMNPSIKEHO C MOJOBBIM IPOLECCOM (CIUSIHUEM KIIETOK), a
TaK)ke, B KaHOHMYECKOM ciy4ae, ¢ (DaKTOM CyILEeCTBOBAaHUS ABYX B3aMMOJOTOJHSIIOMINX
TOJIOBBIX KaTeropuii (OpraHM3MOB MY)KCKOTO 110JIa U OPraHU3MOB JKEHCKOTO T10J1a).

[Tpu mos0BOM pa3sMHOXKEHUH MPOUCXOIUT 00pa3zoBaHHE raMeT, WM MOJOBBIX KIIETOK.
OTH  KJIeTKH 00JIaAaoT TalIouAHbIM (OJUHAPHBIM) HA0OpOM  XpoMocoM. JKHBOTHBIM
CBOMCTBEH JBOHHOI HabOp XpPOMOCOM B OOBIYHBIX (COMATHUYECKHUX) KJIETKaX, MOITOMY
ramMeTooOpa3oBaHue y )KMBOTHBIX IPOMCXOIUT B Ipoliecce Meio3a.

Menkue, MMerolue SKTYTUKH MY)KCKHE TaMeThl, Ha3bIBAIOTCS CIEPMATO30MAAMH, a
KpYIIHBIE, HE UMEIOIINE KI'YTUKOB )KEHCKHE raMeThl, — AULIEKJIETKaMHU.

[Ipu cnusiHuM ABYX raMmeT (B ciydae OoOraMHuH 0Os3aTeNbHO CIMSIHME Pa3HOTUITHBIX
ramer) oOpa3yercs 3Urora, oOiagamoouas Tenephb AUIIOUAHBIM (ABOMHBIM)  HAabOpOM
xpomocoM. W3 3uUroTel pa3BUBaeTCS TOYEPHHUHM OPraHuU3M, KJIETKH KOTOpPOTO COJepKaT
TeHEeTUYECKYI0 MH(OpMAIHIO OT 00€UX POIUTEITHCKUX 0COOEH.

I'epmappoanTuzm

XKuBoTHOe, UMeroIIee U MYXCKHE, U >KEHCKHE TOHAaJbl, Ha3bIBaeTCs repMadpoauTom
(or uM€H rpedeckux OoroB I'epmeca u AdpoauTsl; B IepeBoe O3HA4YaeT — MUpHUUecKoe
oboeronoe cymiecTBo). ['epmMagpoIuTH3M MHUPOKO PACIPOCTPAHEH CPEAN HUBLIMX )KUBOTHBIX
M B MEHbIIEH CTENEHW y BBICHIMX. AHAIOTMYHBIA TNPHU3HAK Yy  pacTEHUU
HA3bIBACTCSI OAHOJOMHOCTBIO (B OTJIMYME OT JBYJOMHOCTH) U COMNPSDKEH ¢  0Omei
9BOJIIOLIMOHHON IIPOIBUHYTOCTBIO BUJIA B MEHBILIEH CTENIEHH, YEM Y )KUBOTHBIX.
IIapTeHorenes 1 amOMHUKCHUC
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https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B1%D1%8B
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%BB%D0%BB%D0%BE%D0%BC
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
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

[TapreHorene3 — 3T0 0COOBI BHJ TOJOBOTO Pa3MHOXKEHMS, MPU KOTOPOM HOBBI
OpraHW3M pa3BHUBACTCS W3 HEOIUIOJAOTBOPEHHOM SHIEKIETKH, TaKUM 0O0pa3oMm, oOMeHa
TeHETHYECKON WHQOpMAIel HE MPOUCXOTUT, KaK W TpH OECHOJIOM pPa3MHOKCHUHU.
AHaJNOTUYHBIN MPOIECC Y PACTEHU HA3bIBAETCS AlIOMHUKCHUC.

[Ipn mapreHoreHese SUIEKICTKA MOXET OBITh TAIONAHON W muruiouaHou. [Ipum
Pa3BUTUM W3 TaIUIOWTHOW SHIEKIETKH pa3BUBAIOIIAECS OCOOM MOTYT OBITh TOJBKO
MYXCKHUMH, TOJIbBKO JKEHCKHMHM, WJIM TEMU W  JAPYTMMH, 4YTO  3aBUCHUT  OT
MEXaHU3Ma ONpeIeJICHUS Toa.

IIporenes — 310 raMeToreHes3 Ha JMYMHOYHOM CTaauu.

3ajaHus:

3aganue 1: M3yuuth TEOpPEeTHUYECKMH MaTepual METOJMYECKOrOo yKazaHud U
JIUTEpaTypHble UCTOYHUKHU. [laTh onpeneneHne NOHSITHIM:
PazsMHOMKEHUE = ... e
L0181 1031 (0110107 0153 217 (O
TaAMETOTEHES = ..ottt e e e et

3amanue 2: WM3yuuTh TEOpEeTHYECKMH MaTepuan METOAMYECKOTrOo YyKa3aHUs |
JUTEpaTypHble HICTOUHUKH. 3alOJIHUTh TaOIHUILY.

buonornueckas POJIb PA3JIMYHBIX TUIIOB PA3MHOKCHU

Tun pasMHOXKEHUS buonornueckas posb [Ipumepsl

becnonoe pasmMHOXkeHNE

ITonoBoe Pa3MHOKCHHUC

3amanue 3: M3yuuTh TEOpPETHYECKMH MaTepuanl METOAMYECKOTO YKa3aHUs U
JUTEepaTypHble UCTOYHUKHU. 3aMIOJIHUTh TaOIHUILy.

CpaBHUTENbHAS XapaKTEPUCTHKA MUTO3a U Meiio3a

Kareropuu cpaBHeHus Muro3 Melios

CX0J1CcTBO

Ot1nnuns

KoHTpoJIbHBIE BOITPOCHI
1. IIpakTHueckoe 3HaUeHUE 3HAHUH O Pa3IMUHBIX (OpPMax pa3MHOKEHHUS.
2. ®opMbl 6eCIOIOro Pa3sMHOKEHUS, HAlleIIINE IUPOKOE TPUMEHEHHE B CETbCKOM
XO0341CTBE.
3. JlunuonaHelii HabOp XpOMOCOM.
4. TarumonHEIN HAOOP XPOMOCOM.
5. Pa3nuuus B CTPOCHUH JKEHCKUX U MY)KCKHX TTOJIOBBIX KJIETOK.

IIpakTuyeckas padora 7
«MHauBUAYyaTbHOE Pa3BHTHE OPraHU3MAa: SIMOPHOHAIBHOE M NOCTIMOPHOHATBHOEY

Hesasb padorbl: M3yunts 0coOOEHHOCTH SMOPHOHAIBLHOTO pa3BUTUA. [laTh CpaBHUTENBHYIO
XapaKTEPUCTHKY TTOCTIMOPHUOHAIBHOTO MPSIMOTO M HEMIPSIMOTO Pa3BUTHSI dKUBOTHBIX.

- s GopMUPOBaHUST YMEHHUH 00yJaroNuiics TOKEH 3HATh MOHATHS: SMOPHUOHAIBHOE U
oCTAMOPHOHAIIBHOE Pa3BUTHUE, 3UT0TA, OTIOIOTBOPEHHE.
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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

- B pe3yJIbTaTe BBIMOJHEHUS Pa0OThl 00yJaIOUIHica JOIDKEH YMETh IEePEUnCIIATh Tallbl
SMOPHOHAIIBHOTO NEPUO/a, Ha3bIBATh OTJIMYMS IPSIMOrO U HEMPSIMOT0 MOCTIMOPHOHAIBHOTO
pa3BUTHSL.

Teopernueckuii MaTepua

Y OopraHu3MoB, Pa3MHOXKAIOIIUXCSI IOJIOBBIM IIyTEM, WHIUBUIYAJIbHOE Pa3BUTHE
HA4YMHAETCS ¢ MOMEHTA OIJIOJOTBOPEHUS U 00pa30BaHUs 3UIOTHI U NOJpa3/eAeTcs Ha JBa
nepuoja: 3MOpHOHANBHBINA (MEPHOJ 3apOABIILIEBOTO PA3BUTUS) M MOCTIMOPUOHAIBHBIN
(mepuon mocne3apoAblieBoro pa3BuTus). COOTHOIIEHHE IIUTEIBHOCTH 3TUX IEPUOJIOB Y
OpPraHU3MOB Pa3HBIX BUJIOB MOXET CUIIbHO OTJINYAThCA.

IOMOpPHOHAJIBbHBIH Tepuox (3MOpHOreHe3). DTOT TMEPUOJ JJIUTCS OT MOMEHTa
0o0pa30BaHUsl 3UIOTHl JI0 BBIXOJA 3apofbllla M3 sAina winm poxzaeHus. OH mpoTekaeT B
HECKOJIbKO 3TanoB. Ha mepBoii ctaanu, KOTopas Ha3bIBaeTCs Opod.ieHuem, OTI0JOTBOPEHHAS
AUIEKIETKA JENIUTCSI MUTO30M, B pe3yJbTare 4yero nonyvaercs 2, 4, 8, 16 u T. 4. KIETOK,
KOTOpBIE TUIOTHO MPHJIETAIOT ApYT K Apyry. MHTepdasza Mexay NeneHus M O4eHb KOPOTKas,
KJIETKH HE pacTyT, I03TOMY IIpoLecC IpOOJCHHs IPOUCXOAUT OUEHb OBICTPO. 3aKaHUUBAETCS
npobieHne o0pa3oBaHUEM 0.1aCm) bl — TIOJIOTO IapuKa, CTEHKAa KOTOPOTO COCTOUT U3 OJHOTO
ciost kieTok. Jlajgee Ha OAHOM M3 IOJIIOCOB OJIACTYJbI KJIETKM HAuMHAIOT JeNUThCs Oosee
AaKTUBHO U YINIYOJSIOTCSA BHYTPh ILIApOOOpa3HOTo 3apojblia, oOpasys BosuuBaHue. B
pesyibTaTte 3TOro mpouecca (GpopMupyercst ABYXCIOHMHBIA 3apojblll —eacmpyaa. JIBa cios
KJIETOK, 00pa3yromux €€ CTeHKH, Ha3bIBAIOTCS 3aPOIBIIIEBBIMU JTUCTKAMU: HAPYKHBIN JINCTOK
— DKTOJEPMA U BHYTPEHHUH — SHTOJEpMa.

VY Bcex ’)KMBOTHBIX, KpOME I'yOOK M KHMILIEYHONOJOCTHBIX, NPU JajdbHENIIEM pa3BUTHH
3apoblIla MEXy 3KTOAEPMON U SHTOAEPMON 00pa3yercst TpPeTHH 3apObIIEBbId JTUCTOK —
Me30JepMa.

JlanpHelinee pa3BUTHE 3apOJIbllla CBA3aHO C B3aMMOJECHCTBHEM TPEX 3apOJBIIIEBBIX
JIUCTKOB, U3 KOTOPBIX (POPMHUPYIOTCS BCE TKaHW W OpraHbl opranusma. PasButue cucrem
OpPraHoOB 3apOJbIIIa — OPraHOT€HE3 — IPOUCXOJUT B ONPEACIEHHON MOCIEI0BATEIBHOCTH. Y
XOPAOBBIX )KUBOTHBIX OH HAUMHAETCS C 00pa30BaHUs 3a4aTKa XOp/Abl U HEpBHOI cucrteMbl. Ha
CIIMHHOM CTOpPOHE 3apojibllia MPOUCXOAUT 000COOIEHNE TPYIIIBI KJIETOK KTOJAEPMBI B BUJIE
JUIMHHON IIJIaCTMHKH. OTU KJIETKM HA4YMHAIOT AKTUBHO JIENHUTHCA, MOTPYXKasichb B TEJO
3apojbllia U o0pa3ys KeJIoOOK, Kpask KOTOPOro IMOCTENEHHO CONMKAIOTCA U CMBIKAIOTCS,
(bopMupysl NEPBUUHYIO HEPBHYIO TPYOKY.

Kpome HepBHOI CHCTEMBI U3 DKTOAEPMBI BOZHUKAIOT TAK)KE KOYKHBIE JKEJE3bl, IMAJIb
3y00B, BOJIOCHI, HOT'TH, KOXHBIN 3MUTENNH. DHTOAEpMA 1a€T HAaYaJI0 TKAHSM, BBICTUJIAIOIINM
KUIIEYHUK M JIbIXaTelbHble MYyTH, 00pa3yeT MedeHb U TOKeIyAOouHylo >xenesy. U3
Me30/1epMbl 00pa3yIOTCSl MBILIIBI, XPAIEBOW U KOCTHBINA CKEJET, OPTaHbl BBIACIUTEIbHOM,
I10JIOBOM 1 KPOBEHOCHOM CUCTEM OpPraHu3Ma.

IHocToMOpHOHAIBHBINA NEPUOA. DTOT IEPUOJ HAYMHAETCA C MOMEHTAa POXKICHUS
OpraHu3Ma M 3aKaH4MBaeTCs €r0 CMEPTHIO.

Paznnyaror HenpsAMoO# U MPsIMON TUIIBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHSL.

Henpsamoe passurue. Henpsamon, Uiy TUYMHOYHBIN, TUII Pa3BUTUS XapaKTEpeH Ul
MHOTUX O€CITO3BOHOUYHBIX U HEKOTOPBIX MO3BOHOYHBIX JKUBOTHBIX (PhI0 M 3€MHOBOJHBIX).
OT0 mpexdnonaraeT poXKACHUE OCOOM, TOPOH COBEPIIEHHO HEMOX0XKEH Ha B3POCIbIH
opranu3M. B mpoliiecce HempsMOro pa3BUTHS 0COOb MPOXOJUT 4Yepe3 OAHY MM HECKOJIBKO
JUYUHOYHBIX CTaIui (TOJIOBAaCTUK Yy JIATYIIKHM, TyceHuna y 0abouku). JIMUMHKM BemyT
CaMOCTOSITENIbHYIO KH3Hb, aKTHMBHO IMTAIOTCSA, pacTyT U pasBuBaiorcs. [lo ucteuenumn
OTNpeNeNIEHHOT0 BpPEMEHM JIMUMHKA MPEeBpallaeTcs BO B3pOCIYI0 0CO0b — IPOUCXO-
TUT Memamopghos, TIO3TOMY MHOTJA 3TOT THUIl Pa3BUTHS HA3bIBAIOT Pa3BUTHEM C METaMop-
¢do3om. Ilpu meramopdosze pa3pymaroTcs JTUYMHOYHBIE OpPraHbl M BO3HUKAIOT OpTaHbI,
IIPUCYILHE B3POCIIBIM JKHUBOTHBIM.
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JIist MHOTMX BHJIOB HQJIMYUE JIMYMHOYHOW CTaJWM B IIPOLIECCE PA3BUTHUS — 3TO BO3-
MOKHOCTh PAacCelIeHHUs] U OTCYTCTBHE KOHKYPEHIIMM O0coOel pa3HOro BO3pacTa 3a MECTO
OOUTAHUS U THIILY.

IIpsimoe pasButTHe. Takol TUII pa3BUTHUSL XapaKTEPEH ISl OPraHU3MOB, JETEHBIIIN
KOTOPBIX POKAAIOTCS MOX0KMMHU Ha B3POCIHBIX 0co0eii. TOMbKO YTO BBUIYNMBIIUICS YTEHOK,
POIUBLIMIICS IIEHOK WM pPEOEHOK 4YeloBeKa OTJIMYAeTCs OT B3pPOCIOr0 MEHBIIMMU
pa3MepaMy, HECKOJIBKO HMHBIMU INPONOPLHAMM Te€la U HEIOPA3BUTHEM HEKOTOPBIX CUCTEM
OpraHoB, HanpuMep 1noiaoBoi. [IpsMoe pazBuTue ObIBAaET ANUIEKIAAHOE WIIM BHYTPUYTPOOHOE.

HennunHouHbIH, WJIU STALIEKIIIHBIH, TUTT pa3BUTHSA XapaKTepeH IS
MPECMBIKAIOIIUXCS, MITUL, SHIEKIaIyIIUX MICKOMUTAIONINX U psiia Oecro3BOHOUHBIX. fiila
TUX OpPraHU3MOB OOraThl IMUTATEIbHBIMU BELIECTBAMM (JKEJITKOM), M 3apOJBIII MOXKET
JUTUTEIIBHOE BPEMsI Pa3BUBATHCS BHYTPU SAWLIA.

BHyTpuyTpoOHBII TN Pa3BUTHUS XapaKTEpPEH Ui BCEX BBICUIMX MIICKOIUTAIOLIMX, B
TOM 4YHUCJIe U uenoBeka. Bce >ku3HeHHbIe (YHKIUU 3apOAbIINIa MPH STOM THUIE Pa3BUTUS
OCYLIECTBIISIIOTCS  IOCPEACTBOM B3aWMOJCHCTBHS C MATEPUHCKMM OpPraHU3MOM 4Yepe3
CIIELUAJIbHBIN OpraH — IUIALeHTY.

3apo/bIlIeBOE pa3BUTHE 3aKaHUMBAETCS MpoleccoM pokiaeHus. Ilocie poxaeHus
00OBIYHO HAONIOAETCS aKTUBHBIM POCT OpraHu3Ma, T. €. YBEIIMYCHHE €ro pa3MepoB U MAaCCHI.
BONBIIMHCTBO JKMBOTHBIX, B3pOCIIEs, PacCTyT BCE MEIJIEHHEE U, JOCTUTHYB ONPEIEIEHHOTO
BO3pacTa, pactu MEepPECTAIOT. Takoi THUII pocrta Ha3bIBAIOT ONPEEIEH-
HbIM. [Ipy HeonpenenéHHOM TUIIE pOCTa OpraHM3Mbl PAacTyT BCHO JKH3Hb, Kak, HalpuMep,
MOJUTIOCKHU, PBIOBI U 3eMHOBOIHBIC. [Tocre 3aBeplieHrst akTHBHOTO pOCTa OPraHKU3M BCTYIAET
B CTa/IMIO 3PEJIOCTH, KOTOpas CBSI3aHA C AETOPOXKIECHUEM. 3aKaHUMBAETCS IPOLECC UHIUBUTY-
AJIbHOT'O PAa3BUTHUSI CTAPEHUEM U CMEPTHIO.

3agaHus:

1. W3yunth  TEOpEeTHYECKMM  MaTepual  METOAMYECKOTO  yYKa3aHWs U
auTepaTypHble UICTOYHUKU. CocTaBUTh O TECTOBBIX 3a/laHUN C BHIOOPOM OJHOIO OTBETA W3
YETHIPEX BO3MOKHBIX.

2. N3yunts Teket «IlocTaMOpHOHANBHBIN TEPUO», 3aMIOJTHUTE TAOIHILY.

IIpsimoe pasButHe Henpsimoe passurtue

IIpuMepsl KUBOTHBIX

Ortanel pa3BUTHS

IIpeumyiecrsa JTAHHOT'O
pa3BUTHUSA

KoHTpoIibHBIE BOITPOCHL:
1. MomeHT Havana UHAUBUIYAIBHOTO Pa3BUTHS )KUBOTHBIX.
2. Ha3zBaTh mepropl HHIUBUIYATEHOTO Pa3BUTHS.
3. IlepeuncauThb Tanbl SMOPHOHAIBHOTO MIEPUO/IA.
4. JlaTb omnpeneneHue MOHATHIO MeTaMopdo3.
5. OkoHuaHMe Mpolecca MHAUBUAYAIbHOTO Pa3BUTHSI.

IMpakTnyeckas padora 8
«Pemenue 3a1a4 Ha MOHO- ¥ JTUTHOPUIHOE CKPEIIMBAHUE)

Hean: HayunTbest pemath TEHETHYECKHME 3a7aud HAa MOHOTHOPHUIHOE W JTUTHOPUIHOE
CKpELIMBaHUE
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- g GOopMHpOBaHMS YMEHHH oOydarouuiics MODKEH 3HAaTh MOHATHUS TE€HETHYEeCKOH
TEPMHUHOJIOTHH.

- B pe3yJbTare BBHIIOJHEHUS PaOOTHI OOYYArOIIUNACS IOJKEH YMETh peIlaTh FeHETUYECKHUe
3aJla4H.

TeopeTuveckuii MaTepuaJl

Anvmeprnamugnvle npu3Haxku - 3TO B3aUMOUCKIIIOYAIOUINE IPU3HAKU (HKEIIThIN, 3€JIEHBIN).
Homunanmusiti npusHax — 3TO MPHU3HAK, MPOSIBIAIOMINNCA y THOPUIOB MEPBOTO MOKOJICHUS
IpY CKPEIIMBAHUM TMPEJICTaBUTENeH YUCTHIX JUHUE. O003HayaeTcs 3armaBHOU OYKBOH — A,
B, C.

Peyeccusnviii npusnak - He IPOABISETCA Y TUOPUIOB MEPBOTO MOKOJICHUS MPH CKPEIIMBAHUT
MpeACTaBUTENCH YNCThIX TUHUNA. O003HAYaEeTCsI CTPOYHOM OYKBOM — a, B, C.

l'omo3ueoma — KneTKa WM OpraHu3M, COAEpKallUe OJMHAKOBBIE aJIENI OJHOTO U TOTO XK€
reHa (AA win aa).

l'emepo3uzoma — KJeTKa UM OPraHU3M, COJEpKALLUE pa3HbIE aAJIJIENIM OJTHOTO U TOT'O K€ reHa
(Aa).

warw.askcala.ry

N N i N\
Bl. |8 b |0 B|- *|o
O U W U Lt N

leMo3nroTHOCTS TeTepOINIOTHOCTS

I'enomun — COBOKYITHOCTh BCEX T€HOB OpTaHHU3MA.
@enomun — COBOKYMHOCTh TMPU3HAKOB OpraHu3Ma, (GOpPMHUPYIOMIMXCS MpPU B3aUMOACHCTBUU
TCHOTHUIIA ¥ CPEJIBI.
Monozcubpuonoe ckpewusanue - CKpelIMBaHUE POTUTENBCKUX (HOPM, OTIMYAIOMIMXCS IPYT
OT Jpyra IO OJHOM Iape M3y4aeMbIX KOHTPACTHBIX INPU3HAKOB, KOTOPHIE INEPENAIOTCS 10
HACJIEJICTBY.

AJITOPUTM pellleHHsI TeHeTHYeCKHX 3a/1a4
BHuMaTenpbHO IpoYecTh yCIOBHE 3a/1a4H.
Crenath KpaTKyIO 3alliCh YCIOBHS 3a/1a4H.
3anucath TEHOTUIIBI U (PEHOTHUITBI CKPEIIMBAEMBIX 0COOCH.
OrnpenenuTh 1 3aucaTh TUIIBI  TaMET, KOTOPBIE 00pa3yrOT CKPEIIMBAEMbIE OCOOH.
OnpenenuTth U 3aMUCaTh TCHOTHUIB M (PEHOTUIIBI TTOTYUYEHHOTO OT CKPEIUBaHUS
MMOTOMCTBA.

6. IIpoananu3mpoBaTh pe3yNbTaThl CKpEUIMBAHUS. J[JI5 3TOTO ONpeneTUTh KOTUIECTBO
KJIaCCOB ITOTOMCTBA 110 q)eHOTI/IHy W TCHOTUITY U 3allMCaTb UX B BUAC YN CIIOBOTO
COOTHOIIIEHHUS.

7. 3anucarbh OTBET Ha BOMPOC 3a7auH.

agbhwbE

YcioBHBIE 0003HAYEHUS:
P — poautensckue opraHu3Mbl
F — rubpunznoe moToMcTBO
Fi,F2,F3 - tubpuner |, I, Il moxonenmit
G — raMerTnl
Q- KEHCKHIA 1MoJT
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J' - MyKCKoii 1101
X — 3HaK CKpeIIUBaHUS

Odopmiienue 3a1au

1.  TlepBbIM HpPHUHSATO 3aNUCHIBaTh T€HOTHUII KEHCKOM 0COOH, a 3aTEM — MYKCKOM
(Bepnas 3anuch - PAABB x JaaBB; HeBepHas 3anmuch - GaaBB x $AABB).

2. I'ensl ogHOM ayuIeNIBHOM NIApbI BCEra MUIIYTCA PAAOM (BepHas 3aluch —
Q AABB; HeBepHasi 3anuch Y ABAB).

3. [Tpu 3anucu renoTumna, OyKBbl, 0003HAYAIONINE TPU3HAKH, BCET/1a ITUIIYTCS B
aJ1(haBUTHOM HOPSIZIKE, HE3aBUCUMO, OT TOI'0, KAKOW MPU3HAK — JJOMUHAHTHBIN UM
peleCcCHBHBIN — OHM 0003HAYAIOT (BepHas 3anuch - YaaBB ; HesepHas 3amuceh -¢ BBaa).

4. [Tox reHoTunoM Becerja MUIIyT (PEHOTHUI.
S. ["aMeTsl 3a1IMCHIBAIOT, 00BOAS UX KPYKKOM (A).
6. VY ocobeil onpeaesstoT U 3aIUChIBAIOT TUIIBI TAMET, @ HE UX KOJIMYECTBO
BepHas 3allUCh
Q AA Q AA
A A

7. deHoTHNbI U THNBI raMeT MUOIYTCH CTPOro moJa COOTBETCTBYIOIUM T'€HOTHUIIOM.

IIpumep pewenus u ogopmiieHus: 3a1a4 Ha MOHOTHOpPH/IHOE CKpellBaHue
3agaua. Y apOy3a 3enéHas okpacka (A) JoMuUHUpYeT Haj mnojocatod. Omnpexpenure
reHotunbl 1 ¢geHotunsl Fiu  Fp monyuyeHHBIX OT  CKpellMBaHWS TOMO3MIOTHBIX

pacTeHH, UMEIOIIKX 3eNIEHYI0 U 110JI0caTyi0 OKPACKY IIOI0B.

Jamno: Pemenmne:

A —3enénas 1. OnpenensieM U 3aMKUChIBAEM T'€HOTUIIBI CKPEIIMBAEMBIX OCOOCH.
OKpacka [To ycnoButo 3a1auu poUTETHCKHE OCOOM TOMO3UTOTHBI.

a — rojocaras Nx renotumn: AA u aa

OKpacka

P QAA x Jaa

FuF,-? 2. 3anucbIBaeéM CXEMY CKPELMBaHUSI.

P QAA X Jaa

3ell T10JI
G (A) (@)
Fi Aa 100%
3enéHas
P QAa X dAa
3ell 3ell
G (A) (a) (A) (a)
F» AA Aa Aa aa
3el 3en 3en 10T
25% 25% 25% 25%

o ¢enotuny 3 @ 1
norenorunty 1 :2 :1

Otsert: F1 Aa 100% 3em; F, AA, Aa, aa
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IIpumep pemenusi u opopMIIeHHU 32/1a4 HA TUTHOPUIHOE CKPeLIMBAHUE

1. TlepBbIM HPHUHATO 3aNKCHIBATH TEHOTHUI KEHCKON 0COOH, a 3aTeM — MY>KCKOH
(Bepnas 3anmuch - YAABB x JaaBB; HeBepHas 3amuch - aaBB x $AABB).

2. TeHbI OJIHO¥ aJUTENTBHOM TAPhI BCET I MUIIYTCS psiioM (BepHasi 3anuch — Y AABB;
HeBepHas 3anuch Y ABAB).

3. Ilpm 3ammcu reHotumna, OYKBBI, OOO3HAYAIONIME TPHU3HAKH, BCErIa IMHIIYTCS B
aJi(paBUTHOM HOpsi/IKE, HE3aBUCHMO, OT TOrO, KAKOM NMpHU3HAK — JOMMHAHTHBINA WU

pELICCCHBHBIA — OHU 0003HAa4YalOT (BepHasi 3amuch - YaaBB ; HeBepHas 3amuch -
© BBaa).

4. Tlox reHOTUTIOM Bcer/ia MUIIYT ()EHOTHIL.
5. TameTtsI 3anuchIBaIOT, 00BOMIS UX KPYKKOM (A).
6. VY ocobeii onpenensoT U 3aMMChIBAIOT TUITHI TAMET, a HE UX KOJIHYECTBO
BepHas 3alUCh
Q AA Q AA
A A
7. ®eHOTHUIbI U THNBI TaMeT MUY TCS CTPOro noj

COOTBETCTBYHOIIMM T'€HOTHUIIOM.

8. Ilpu pemeHun 3amad Ha OU- U TMOJUTHOPUAHOE CKpEIIMBAaHUE YIS ONpPEACTICHHS
IeHOTHUIIOB IOTOMCTBAa PEKOMEHJyeTcsl mosib3oBaThesl pewmérkoi Ilennera. Ilo BepTukanu
3alMChIBAIOTCS TUIIBI TAMEThl M0 MAaTEPUHCKOW 0coOH, a 1Mo rOpU30HTAIU — OTIOBCcKOW. Ha
HepeceyeHr CToJ0Ua W TOPU3OHTAIBHOM JIMHMM 3alMCHIBAIOTCS COYETAaHUE TIaMeT,
COOTBETCTBYIOIIME TCHOTUITY 00pa3yroIIelcs JoYepHel 0COOH.

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

IIpumep pemieHus1 ¥ 0(pOpMJICHUS 32124

3anauva. M3BecTHO, 4TO Yy Kyp HpOCTOi (JMCTOBUAHBIN) TpebeHb (a) peleccuBeH IO
OTHOUICHUIO K PO30BUAHOMY (A), a onepénnblie HoTH (B) nomunupyet Han roiasimu (B). Kyp ¢
JUCTOBUJIHBIM T'PEOHEM M TOJBIMH HOTaMHM CKPECTUJIIM C JUTE€TEPO3UTOTHBIM METYXOM,
MMEIOLIUM PO30BUIHBIN IpebeHb U onepéHHble Horu. Kakas yacTh moToMcTBa yHaciueayer
o0a npu3Haka marepu?

Hano: Pemenne:

A— 1. OnpenensieM U 3aMKUChIBAEM I'€HOTUIIBI CKPEIIMBAEMBIX 0COOCH.
po3oBuaHbI | [To ycinoBuIio 3a1aun  T€HOTHUIIBI poauTeneil: aaBB 1 AaBB
rpedeHsb (p.r.)
a—
JIMCTOBUIHBIN
rpedeHb (J1.T.)
B-
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OIepEHHBIE
HOTH
(0.H.)

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

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

Hcnons3yem pemérky [lennera

Q 4 |AB AB aB aa
aB AaBB AaBB aaBB AaBB
Fi AaBB AaBB aaBB 2aBB
p.r., 0.H. p.r., r.H. J1.r., 0.H. JLI.I.H.
25% 25% 25% 25%
[Tpuznaku
Marepu
Otset: 25%
3agaun:

1. T'en yepHO# MacTH y KpYITHOPOraToro CKOTa JOMUHHUPYET HaJl F'€HOM KpacHOM MacTu.
Kakoe mnoromctBO Fi MOAy4yuTCs OT CKpEHIMBaHUS YHMCTOMOPOJHOTO YEpPHOro OblKa C
KpacHbIMH KopoBaMu? Kakoe moromcTtBo Fp momyduTcss OT CKpelMBaHHS MEXay coOoM
ruopuI0B?

2. T'mankas oxpacka apOy30B HacieqyeTcssi Kak peleccuBHbIM mnpu3Hak. Kakoe
MOTOMCTBO TOJIYYUTCS OT CKpELIMBAHUS JIBYX TI'€TEPO3UTOTHBIX PACTEHHI C MOJIOCAaTBIMU
miogamMu?

3. VY dernoBeka TeH KapHX TJa3 JOMUHHPYET HaJl T€HOM roiyobix. KakoBa BepoOSITHOCT
pOXIeHUs ToyOOorIa3bIX JIeTe B ceMbe, IJie MaTh MMeJa roiyoble Iia3a, a oTel] — Kapue,
MIPUYEM M3BECTHO, YTO MO JAHHOMY IPU3HAKY OH Fe€TePO3UTOTEH?

4. Kapwuii uBer ria3 TOMUHUPYET HaJl TOIYObIM LBETOM. ["0ry0orIIa3blil FoHOIIA )KEHUIICS
Ha Kaperjia3oi JEBYIIKE, Y OTIa KOTOPOM Tiaza Obutk roiyosie. OT 3TOro Opaka poamiics
Kaperuasblii pedbeHok. KakoB renorun pedbenka?

5. YV wu4enoBeka OJIM30PYKOCTh JOMHMHHUPYET HAaJ HOPMAaJbHOW OCTPOTOW 3peHHS.
['etepo3uroTHas Onu3opykas S>KEHIIMHA BBIXOAMT 3aMYXX 32 MYXYHHY C HOPMaJIbHOM
octpoToii 3penus. Kakux aereir MO>KHO 0KUAATh OT Takoro opaka?

6. Y oBca HOPMAJIBHBIN POCT JOMUHUPYET HaJ TMTAaHTU3MOM. ['€Tepo3uroTHoe pacTeHue
C HOPMAaJIbHBIM POCTOM CKPECTHJIM C THTFaHTCKUM. ONpenenuTh T'€HOTUNBl U (PeHOTUIIBI
MOTOMCTBa.

7. Y kyp xoxyaroctb (A) — TOMMHAHTHBIM NpHU3HAK, a 4y€pHas okpacka omnepeHus (B)
JOMUHHUpYeT Haja Oypoil. CkpeluBalu TeTEepO3UTOTHYK0 4YEpPHYIO Kypuly 0Oe3 Xoxia ¢
reTepPO3UTOTHBIM OYpPBIM XOXJIATBIM TETYXOM M MONYYHIN 24 BIMIEHKA.
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CKOJIBKO THUTIOB TaMeT 00pa3yeTcs y KypHIIbl?
CKOJIBKO THUIIOB raMeT o0pa3yeTcs y netyxa?
CKOJIBKO OyJIET XOXJIAThIX YEPHBIX LIBITUIAT?
CKOJIbKO Y€pHBIX 0e3 xoxJa?

8. V¥ komiek noiocathbiii XBocT (A) TOMUHHUPYET HaJ OJJHOTOHHBIM, a JUTMHHBIE YCHI (B)
HaJ KOpOTKUMHU. CKPEeCTUWIH JABYX AMTETEPO3UTOT MO ATHUM JABYM MPHU3HAKAM, MOTY4YHiIu 16
KOTSIT.

CKOJIBKO KOTAT OYZIET € T0JI0CAThIM XBOCTOM U JAJTUHHBIMU ycaMu?
CKOJIBKO Pa3HBIX TEHOTHUIIOB OYy/IET Y KOTAT?

9. 'V nunHo3aBpoOB cuHsA yennys (A) JOMHUHUPYET HaJ 3e7EHOH (a), a KpuBbIe KIbIKH (B) —
Haa npsMbiMH (B). CKpPEeCTHIM TOMO3HTOTHOTO CHHETO JIMHO3aBpa C KPUBBIMH KIIBIKAMH,
TeTePO3UTOTHOTO 110 BTOPOMY MPU3HAKY, C 3€JIEHBIM, Y KOTOPOTO KIIBIKH MPSMBIE.

CKOJIbKO Pa3HbIX T€HOTHUIIOB B IIEPBOM IMOKOJIECHUU?
CKOJIbKO (peHOTHIIOB?

10. Y npiHE KOpKa MOXeET ObITh 3en¢Hoi (A) miam mosiocatod (a), a ¢opma Imioma —
kpyrio# (B) wiu qmnbO#M (B). CKpecTUINM TOMO3UTOTHOE PACTeHUE C 3€JIEHBIMU ITUHHBIMU
IJI0JIaMU C TOMO3UTOTHBIM, HMMEIOIIUM IOJIOCATHIE KPYTJIbI€ IJIO/AbI. KAKOBBI TE€HOTHIIBI
TUOPUIOB MEPBOTO MOKOJICHUS?

11. YucTomopoaHOro HYEpPHOTrO KOMOJIOTO ObIKa (JOMHWHAHTHBIC IIPHU3HAKH, KOTOpPHIC
HACJIEYIOTCSI HE3aBUCHMMO) CKPECTUIIM C KPAaCHBIMH poratbiMu kKopoBamu. Kakumu Oymyt
rubpuapl? Kakum OKakeTcs cieayloniee TMOKOJICHHE OT CKPEIIMBAHHS THOPHIOB MEXIY
co00it?

KoHnTponbHbIe BOMPOCHI
1. Ilpusnak, 0603HaUarOLIUIICs 3arJaBHBIMU OyKBaMHu.
2. TloHsTHE TOMO3HIOTA.
3. TlonsTHe rerepo3urora.
4. COBOKYMHOCTbH ITPU3HAKOB OPraHU3Ma, (POPMUPYIOIIMUXCS ITPH B3aUMO/1€H CTBUU
TEHOTHIIA U CPEJIBI.
Oco6eHHOCTH MOHOTHOPHIHOTO CKPELUBAHHUS.
O06o03HaYeHUE POIUTENHCKUX OPTaHU3MOB.
7. OrmpeneneHue reHOTHIIA.

oo

IIpakTnyeckas padora 9
«PerieHue 3a1a4 Ha cUeNVIEHHOE HACJIeJOBAHUE TeHOB»

IIe.m,: OBJIaJIcHHE METOIUKOMH pemcHusd 3a4a4 1o TEME «PemieHrne reHeTHYECKUX 3a7ad Ha
CIHCTIJICHHOC HACJICAOBAHUEC I'CHOB».

Teopernueckuii maTepuaJl

HacaenoBanmue, cuenjieHHoOe ¢ M0JIOM — HaclleZIOBaHUE KaKOT0-THO0 TeHa, HaXOISIIEroCs
B MOJIOBBIX XpoMocoMax. HacremoBaHue TpPHU3HAKOB, MPOSBISIONIUXCSA TOJIBKO Y 0co0Oei
OJHOTO I10J1a, HO HE ONPEACISIEMBIX TI'€HAMM, HaXOASALIIMMHUCS B IIOJOBBIX XPOMOCOMAX,
Ha3bIBACTCS HACIEAOBAHUEM, OTPAHUYECHHBIM TOJIOM.

HacnenoBanuem, cuerieHHbIM € X-XpOMOCOMOMW, Ha3bIBalOT HACJEIOBaHUE T'€HOB B
ciydae, KOT/la MY>KCKOM TOJI TeTeporaMeTeH M XapaKTEepU3yeTcsl HaaudueM Y -XpOMOCOMBI
(XY), a ocoOu xKEHCKOro Tojia TOMOTaMETHBI M MMEIOT ABe X-Xpomocombl (XX). Takum
TUIIOM ~ HACJIeZIOBaHUS  00Jagar0T BCe MIIEKONMUTalmue (B TOM  YHCIIE YeI0BEK),
KpOME OJTHOMIPOXOTHBIX, OOIBITUHCTBO HACEKOMBIX M MPECMBIKAFOIIUXCSI.

HacnenoBanuem, CHEIJIEHHBIM C Z-XpOMOCOMOM, Ha3bIBAIOT HACJIEIOBAHHE T'€HOB B
Cy4dae, KOTJla KEHCKUU I0J1 TETEPOraMeTeH M XapaKTepu3yercs HanuuueM W -XpOMOCOMBI
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https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD
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(ZW), a ocobu MYXKCKOTO TOJIa TOMOTAaMETHBI U HUMEIOT JIBe Z-XpoMocoMmbl (ZZ). Takum
TUIIOM Hacjel0BaHUs 00JIafjatoT BCEe MPEACTaBUTENH KJIacca MTHII.

Ecnu annensb CUEIVIEHHOIO € IIOJOM TeHa, HaxoJsuierocss B X-XpoMocoMe Wi Z-
XPOMOCOME, SIBIISIETCSI PELECCUBHBIM, TO IIPU3HAK, ONPEAEIAEMBIN 3TUM I'€HOM, IIPOSBIAETCS
y Bcex 0co0eil TeTeporaMeTHOro 1moja, KOTOpble MOJTYYHIIN 3TOT ajlieib BMECTE C IOJIOBOU
XpPOMOCOMOM, W y TOMO3UTOTHBIX IO 3TOMY aJIeNII0 OCOOEe IOMOraMeTHOro mosia. JTo
0O0BSICHSIETCSL TEM, UTO BTOpast mojoBasi xpomocoma (Y unu W) y rereporaMeTHoro rosjia He
HeceT ajulesiel 00JIbIIMHCTBA WK BCEX T€HOB, HAXOAALIMXCS B IAPHOI XpoMOcoMe.

TakuM TpHU3HAKOM ropasfo dame OyayT o0iaaaTe OCOOM TIeTeporamMeTHOro IoJja.
[TosToMy 3a00s€BaHUSAMHU, KOTOPBIE BBI3bIBAIOTCS PELIECCUBHBIMU AJUIEISIMM CLETJIEHHBIX C
MI0JIOM T€HOB, TOpa3zio Yaie OOJICIOT MYXYMHBI, a )KEHIIMHBI YacTO SBJISIOTCS HOCHUTEISMU
TaKUX aJulelIeH.

[Tpumeps! 3a001€BaHMST YeTTOBEKA, CBA3aHHBIE C ITOJIOM
I'emodmmms B
JanbToHu3M
JlekapcTBeHHass TIeMOJMTUYECKas aHEMHs, CBsi3aHHas C JAeQUUUTOM  IJIIOK030-6-
docharneruaporenassl (I'6DJI)
Cunapowm Jlema-Hailixana
X-CBSA3aHHBIN UXTHO3
3agauya 1 HacaexoBanmue, cuenJieHHOE C MOJIOM

VY xomek jkénras OKpacka OIpeneNsieTcs IOMHUHAHTHBIM reHoM B, uépnas - b.
I'etepo3urora Bb nmeer uepenaxoByro okpacky mepctd. I'en B cuemien ¢ nonom. Kakue
OyaoyT KOTATa, €clii KOT YEPHBIM, a Komka >k€nTas? MOXET JIu KOT UMETh YepernaxoBYIO
OKpacky?

JlaHo: 00BEKT: KOIIKa, MPU3HAK: OKpacka, B-xénras, b-uépHas, Bb-uepenoxonas.

Kakue Oynyr xotdra, ecinu KOT 4€pHbIM, a Komka xéntas? MoXeT U KOT UMETh
YepenaxoBylo OKpacky?

> X | Y
XE 0|y
XE DY

Pemenne:
P1 xénras(XE XB) x uépubii(X° Y)

Bce komiku OyayT ¢ uepenaxoBbIM OKpacoM, Bce KOThI OyayT k&nTbiMu. KoT He MoxkeT
UMETh YepPEIaxoByI0 OKPacKy T.K. Y XpoMOCOMa HE MOKET OBITh CIIETUIEHHOH ¢ TeHOM .

3ananue: Mcnonp3ys TEOPETUUECKUI MaTepUall JIMTEPATypHbIE HCTOUHUKH PEIINTD 3aJauH.

Nel CkpemmBanuch mbimu cepble ¢ 6ensiMu. B F1 mosBunmcs cepsie Mpimm, B F2-198
cepbix U 72 6enble. Kak HaciaenyroTcs Npu3HaKu?

Ne2 V cobax xécTkas mepcTs JOMMHAHTHA, MATKas perieccuBHasl. J[Ba jKECTKOIMIEPCTHBIX

poauTeisd qar0T JKECTKO IMCPCTHOr'O MICHKA. C keM ero HYXHO CKPCCTUTD, YTOOBI BBISICHUTD,
HMCCT JIN OH B 'CHOTHIIC aJIJICJIb MHKFOIHGpCTHOCTI/I?
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Ne3 V kyp HOpMallbHOE ONEpEeHNE TOMUHHUPYET HaJ MIEIKOBUCTHIM. OT ABYX HOPMAaJIbHBIX
10 (PEHOTHILY T'eTepPO3UToT MoaydeHo 98 ubImiAT. CKONBKO U3 HUX 0XKHJAETCs HOPMAJIbHBIX,
CKOJIBKO IIEJIKOBUCTBIX?

Ne4 Kypuiia u netyx u€pHbie xoxjaTeie. OT HUX TOJy4eHO 13 UbIuIsaT: 7 4€pPHBIX XOXJIATHIX,
3 OypBIX XOXJIAThIX, 2 4€pHBIX 0e3 Xoxya u 1 OyprIil 6e3 xoxya. KakoBbl TeHOTHUIIBI TIETyXa U
KypHLbI?

No5 'V mnonoB apOy3a KOpKa MOXKET ObITh 3eJIEHON WK MOJIocaToi, popma 1ioa aTuHHasS
WK OKpyrias. ['OMO3UroTHOE pacTeHUE C AJUHHBIMU 3€NIEHBIMH ILIOJAaMU CKPEIIEBAIOT C
TOMO3UTOTHBIM K€, HMEIOIIMM OKpyIjble mojocarbie mioAsl. B F1 mmoabl okpyribie
senénbie. 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 PO30OBBIMU Ar0JaMU U 0e3yChlii?

Ne7 MoseT a1 ObITh MY)KUMHA T€TEPO3UTOTHBIM IO MPH3HAKAM CLEIUIEHHBIM C H0J0M?
OO0BscHUTE TOYEMY, HAaUIIUTE GOPMYITy TeHOTHIIA.

Ne8 HopmanbHasi KeHIMHA, OTell KOTOpOM ObUI JaJbTOHHUK, BBIXOAUT 3aMyX 3a
HOPMaJIbHOT'O MYXUYUHY. MOryT 71 y He€ ObITh A€TH JabTOHUKHU?

Ne9 I'emodunus onpezensercss peecCUBHBIM MPU3HAKOM. MOTyYT I 37J0pOBbIE MYKYKHA
U KEHIIMHA UMETh ChIHA reMOpuInKa?

NelO0 ¥V xpymnoro poraroro ckota RR-kpacHasi macts, IT-Oemnasi, Rr-uanas. Nwmeercs
qajgblii OBIK M KOPOBBI - BCeX TpEX OKpacok. KakoBa BO3MOXKHOCTH MOSIBICHUS 4YaJloro
TEeJIeHKa BO BCeX TPEX ciaydasx?

Nell XKénras Mopckasi CBUHKa P CKpELIMBAaHUU ¢ Oeloi Bcerja 1aéT KpeMOBBIX TOTOMKOB.
CkpelrBaHue KpPEMOBBIX CBHHOK MeXAy co0oil Bcerna naér pacuiersienue 1 xénras, 2
KpeMoBbIX, 1 Oenas. [louemy?

Nel2 V HouHOW KpacaBUIlbl NpPU CKPEIIMBAHWU PACTEHUN, MMEIOIIME KpacHble U Oenble
uBeTkH, F1 ¢ po3oBeiMu 11BeTkamu. Kakas okpacka IIBETKOB OyleT y pacTeHMH, MOJTy4eHHbIX
0T 000MX 00paTHBIX CKPEUIMBAHUIT?

KoHTposibHBIE BOITPOCHI:

1 TIonoBbIE XPOMOCOMBI

2 'oMoraMeTHBIH 10T

3 I'eTreporameTHsIN 1O

4 CuenjicHHAE TEHOB C MOJIOM

5 IlpuMepsl TOMUHAHTHBIX U PEIECCUBHBIX MPU3HAKOB Y UYEJIOBEKA.
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Hpunioxenne 2
JlaGoparopHasi padoraNel
Metoabl nccie0BaHus. Y CTPOICTBO MUKPOCKOIIA H OCHOBHbIE IIPaBHJIa padoThI C HUM

Ilens: VI3yunTh yCTPOHCTBO CBETOBOTO OMOJIOTHYECKOTO MHUKPOCKOINA M OCBOUTH IMpaBHIIA
paboThI C HUM.

Obopyoosanue,  mamepuanvl: MUKPOCKON,  TNPEAMETHBIE  CTEKJIA;  IOCTOSHHBIC
MUKPOIIPENapaThl.

Xoa npakTu4eckoil padoTsl

HNHcTpyKTUBHAS KapTOUKa
Oo0mue cBegenusi: MUKpockon (OT Tped. micros — MaJbIi U SCOPI0 — CMOTPIO) — 3TO
ONTUYECKUN MPUOOpP, MpeJHA3HAYCHHBIN Ui TOJY4YEHHUS YBEJIMYEHHBIX H300paxKeHHi, a
TaK)K€ M3MEpEeHUs OOBEKTOB WJIM JI€Taleld CTPYKTYpbl, HEBUAMMBIX WM IIJIOXO BHUIUMBIX
HEBOOPYKEHHBIM IJ1a30M.

Y eTpoiicTBO MUKpPOCKOTIA
Cxema CBETOBOTO OMOJIOTHYECKOr0 MUKPOCKOIIA IIPEICTaBlIeHa Ha pUCYHKE 1.

Pucynok 1 — YcTpoiicTBO MUKpOCKOTIa
1 — okymsap; 2 — MOHOKyJsipHasi Hacagka (TyOyc); 3 — peBOJBBEPHOE YCTPOWUCTBO; 4 —
00BEKTHB; 5 — MPEIMETHBIN CTOJHMK; 6 — KOHJIEHCOP: 7 — KOPIYC KOJIJIEKTOPHOHN JIMH3BL; 8 —
IIaTPOH ¢ JaMIol; 9 - mapHup; 10 — pykosTKa nepemMeieHns KpoHIITeHa Kouaencopa; 11 —
PYKOSITKA TOHKOH (DOKYCHUPOBKM (MHKpPOMETpHUYECKHil BUHT); 12 — pykosTka rpyOoii
(bOKyCUPOBKM MakpoMeTpuyeckuil BUHT); 13 — TyOycoaepxkatens; 14 — BUHT AJsl KpeTIeHUs
HacaJlKH.

MexaHnnueckasi 4acTb WM IITaTUB COCTOUT U3 HOXKKH, OCHOBaHHs, TyOycoaepkarens,
NPEIMETHOTO CTOJHMKAa, MOHOKYJSpHOW Hacagku (TyOyca), peBOJIBBEPHOTO YCTPOMCTBA,
PYKOSITKH TpyOoi (OKYCHPOBKH (MaKpOMETPHUYECKOTO BHHTA), PYKOSTKH TOHKOH
(OKYCHPOBKH (MUKPOMETPUYECKOTO BHHTA).
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TyOyc — 3putenpHas TpyOa MHMKpockoma. B BepxHee oTBepcTHe TyOyca CBOOOIHO
BCTABJIIETCSI OKYJIAP, HA HUYKHEM KOHIE TyOyca HaXOJIUTCs Bpalllaoleecs BOKPYr CBOel ocu
PEBOJIBBEPHOE YCTPOUCTBO (PEBOJBbBEP), B KOTOPOE BBUHYMBAIOTCA OOBEKTUBHL Bparmas
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. i 3TOro peBoJjibBEp MOBOPAYUBAIOT BOKPYT CBOEH OCH /10 MOSABJICHUS IIETUKA.
[TpenmeTHBIN CTOJNIMK CIYXKUT Ui pa3MeIleHus Ha HeM Hu3ydaeMmoro mpemnapara. IIpenapar
3aKpeIUIAIOT HA CTOJIMKE 3a)KMMaMH (KjIeMmamu). B 1ieHTpe nmpeMeTHOro cToyinka HaxouTcs
OTBEpCTUE I IPOXOXKJIEHHUS JIydyell CBeTa M OCBEIIEHUs Ipernapara. 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 rpy0oii M TOHKOM (OKYCHPOBKHM (Makpo- W MHMKPOBHHTBI) CIyXKaT JUis
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 pacCTOSIHUE OT IpernapaTa, MpU KOTOPOM OH JIeNaeTcs BUAUMBIM. MUKpPOMETPUUECKU
BUHT CJIY)KUT /1151 TOYHOM YCTAaHOBKH Ha (OKYC.

Orntrueckasi 4acTh sIBJIsieTCs HauboJiee IEHHOM 4acThio MUKpOcKomna. OHa COCTOUT M3
00BEKTHBOB U OKyisipa. Okyisip (OT jaT. oculus — rya3) COCTOUT MX JIBYX IJIOCKOBBITYKJIBIX
JMH3, 3aKIIOYEHHBIX B OOIIYI0 METAJUIMYECKYI0 orpaBy. OTEYeCTBEHHBIE MUKPOCKOIIBI
CHaOXEHbl TpPeMs CMEHHBIMHU OKYJISIpaMH, YyBEJIMYEHHE KOTOPBIX YKa3aHO Ha KopIyce
okyisipa (x7; x10; x15). OObeKTHBBI BBUHUMBAIOTCS B THE3/1a PEBOJILBEPHOIO YCTPOHCTBA U
COCTOST W3 CHCTEMBl JIMH3, 3aKJIIOUYEHHBIX B METAJUIMYECKYIO oOlpaBy. B rHe3ga
PEBOJIBBEPHOTO0 YCTPOICTBA BBUHUYMBAIOTCS 4YEThIpE OOBEKTHBA, YBEJIWYEHHE KOTOPBIX
yKa3aHo Ha kopiyce o0bekTuBa (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 cnyuyae nydum cBeTa MPOXOIAT CPElbl ¢ PA3IMUYHBIMU IOKa3aTeNIIMU IMPEIOMIICHUS
(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) MAacjoM, IOKa3aTeslb MpPeJOMJICHHs Jydeil cBeTra
KOTOPOro OJM30K K TOKAa3aTeNo MPEeIOMICHHs Jydel cBeTa, NMPOXOJIEro 4epe3 CTEKJIO.
OO61iee yBenMueHUE MUKPOCKOIA OINpEAENseTcs] KaK MPOU3BEIECHNE YBEIMUEHUsI 00bEKTHBA
Ha yBeln4yeHue okyisipa. Hanpumep, ecinu B paboTe UCHONB3YIOT OKYJIsIp X15, a mox Ty0ycom
HaxoAuTcss 00beKTUB x90, TO yBeIMYEHUE paccMaTpUBAEMOro C MOMOUIbI0 MHUKpPOCKONa
o0BekTa coctaBuT x1350.

2. IIpaBunjia padoThl ¢ MUKPOCKOIIOM.

Ha pabouem cTOj€ MHKPOCKON CTaBST TyOycoJepkaTeeM K cede Ha pacCTOSHUH 3-5
CM OT Kpas CTOJa;

BKiTI09arOT MHKpPOCKOIT B CE€Th M YCTaHABIMBAIOT TPABHIFHOE OCBEIICHHE (ecin
MO3BOJITIOT TEXHUYECKHE BO3MOKHOCTH MHUKPOCKOTA);

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

[Tog TyOyc momemarT HYXHBIH OOBEKTHB M C IMOMOIIBIO MaKpO- ¥ MHKPOBHHTOB
ycraHaBnuBaT GokycHoe paccrosiHue. (Tak, mpu pabore ¢ HIMMEPCHOHHBIMU O0OBEKTUBAMU
Ha TIpernapar MpeABapUTEIbHO HAHOCAT Kalull0o HMMMEPCHOHHOIO Macja M OCTOPOKHO
OIYCKalOT TyOycOJep)KaTelb MaKpOBUHTOM [0 CONPUKOCHOBEHHS CO CTEKIOM. 3aTeM,
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BHUMATEJIBHO CMOTPS B OKYJISIp, OUY€Hb MEIJICHHO MTOIHUMAIOT TyOycoAepKaTelb, Bpalias ero
MPOTUB YacOBOM CTPENKH, 10 Te€X MOp, MMOKa He YBUIAT U300paxeHue.) TOUHYIO HaBOAKY
00BeKTHBA HA (POKYC TTPOU3BOJISAT MUKPOMETPHUECKUM BUHTOM.

[Tpu pabote ¢ cyxumu 00bEKTUBAMU MpenapaT BHayalle pacCMaTpuBalOT ¢ OOBEKTUBOM
x8. [TogHUMAS ¢ TTOMOIIBI0 MAKPOBUHTA TYOYCOIEpKATEh M BHUMATEIILHO CMOTPS B OKYJISIP,
YCTaHaBIMBAIOT (POKYCHOE paccTossHUE (0KOJIO 9 MM) U TOOMBAIOTCS YETKOCTH M300pakeHuUs,
UCIIOJIb3Ysl MUKPOMETPUUECKU BUHT. [lanee, ABUTast mMpeIMETHbIN CTOJIUK WIH MPEIMETHOE
CTEKJIO, YCTaHABIMBAIOT B LEHTP MOJS TOT YYacTOK Ipernapara, B KOTOPOM JIydIlle BCETO
BUJICH U3y4aeMblil OOBEKT. 3aTeM, Bpalias peBOJIbBEPHOE YCTPOHUCTBO BOKPYT CBOEH OCH, MO/
TyOyc momemiaror o0bekTHB Ha x20 wim x40. Ilpu 3TOM mox TyOyc HE JOJKEH IONacTh
00bexTuB x90.

B peBosbBepHOM YCTPONCTBE OOBEKTUBBI PACHOJIATalOTCSl TAKUM OOpa3oM, YTO €CIIH
HaliieHo n300pakeHne ¢ 0OBEKTHBOM X8, TO MPU PACCMOTPEHUU Mpernapara ¢ 00beKTHBAMHU
0OJIBIIETO YBEIHUEHHUS HYKHO CJIETKa MOAPETrYIHPOBaTh 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,
OITYCTUTHh BHHU3 KOHJICHCOP, IMOCTABUTH IMOJ TyOyC OOBEKTHB X8, yIAIHTh MATKOH TKaHBIO
WM MapJjeil, CMOYEeHHOH B CIIUPTE, UMMEPCUOHHOE Macio ¢ PpOHTAIBLHOM JIMH3BI 00bEKTHBA
x90, Mo 0OBEKTHB MOJIOKHUTH MAPJIEBYIO CAT(PETKY, OITYCTUTh TYOYCOIePIKATEb.

3anaHus:
3aganue 1. BHuMaTenbHO M3yuMTe IpeUIoKeHHBIH Marepuan. [loanummre yactu
MHUKpOCKOIIA.
3ananue 2. Uzyuure:
1. IlpaBuia paGoThl ¢ MUKPOCKOIIOM
2. Mukpockorn. Kak noiap30BaTecsi MUKPOCKOIIOM
3. Cmoco0Obl OKpacKH MperapaToB
3aoanue 3. Vlcrionb3ysi MHUKPOCKON, PacCMOTPHUTE NPEASIOKEHHbIE OHOJIOrMYEecKHe
00BEKTHI U 3apUCYHTE YBUJIEHHOE.
3aoanue 4. IIncbMEHHO OTBETHTE Ha CJIEIYIOILINE BOIPOCHI:
1 KaxoBo ycTpoiicTBO OMOIOrHYECKOro MUKpOCKoma?
2 OOBeKTUBHI OBIBAIOT CYXHE€ M UMMEPCHOHHBIE. UTO 3TO 3HAYHNT?
3 IlepeuncnuTh OCHOBHBIE TPAaBHIIA PAOOTHI C MUKPOCKOIIOM.

JlabopaTopnasi padoraNe2
«OIHOKJIETOYHBIE M MHOTOKJIETOYHbIC OPraHu3Mbl. OJHOKJIETOYHOCTH U
MHOT'OKJIETOYHOCTh. OCHOBBI 00paleHHs CO CBETOBBIM MHKPOCKOIIOM,
YBEJIUYUTEJIbHON TEXHUKON»

Ilenw: paccMOTPETh KJIETKU Pa3IMYHBIX OJHOKJIETOYHBIX M MHOT'OKJIETOUHBIX OPraHU3MOB U
UX TKaHed I0J MHUKPOCKOIIOM, CpPaBHUTb CTPOCHHUE KJIETOK PAaCTUTENbHBIX, >KHBOTHBIX
OpPraHu3MOB U I'pUOOB.

Oobopynosanue:

- CBETOBOM MUKPOCKOTT;

- TOTOBBIE MHKpOIIpENnapaThl OJHOKJIETOUYHBIX OPraHW3MOB (BOJOpOCTH, HH(DY30pUU U Ap.),
pacTUTENbHON (KOKHUIIA YEIyH JTyKa), )KUBOTHOM (3MUTENINaNbHAs TKAaHb — KJIETKH CITU3UCTOMN
POTOBOM TOJIOCTH ), TPUOHOM (IPOMKKEBBIC WU TIJICCHEBBIE TPUOBI) KIETOK,

- 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 KJIETOK 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

Y IOMOILY cpaBHUTENbHOM Tabauipsl (Tadauua 1). Cuenaiite BHIBOL.
4. 3anonHuTe TAOIMILY, UCHIOIB3YS PUCYHKH 1-5.

Tabmnumna 1
OnHOKJIETOUHBIE PacturenbHas kietka | JKuBOTHas KiieTka Knerka rpuba
OpraHU3MBl
Pucynxku:

Pucynok 1 — Ame0a nog MUKpOCKOIIOM

i

DKpaTUTENLHaA Bakyons

T Han Y

;

s

Bonkwoe agpo

Manoe aapo

Knero4Hbii poT c rno’

Uuronnasma

PecHwuukn

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

CnaenaiiTe BBIBOJ, ONMPAsCh HA MUMEIOIIMECS Y BAaC 3HAHUS, B COOTBETCTBHH C IEIBIO
paboTHI.

KOHTpOJIbHLIe BOITPOCHI

1 JlaliTe XapakTepUCTUKy BHEINIHEMY ¥ BHYTPEHHEMY CTPOCHHIO aMeOBbI
OOBIKHOBEHHOM.

2 JIpixaHue, BBIJCICHUE M OCMOPET YIS HH(PY30pUH-TYPEITBKH.

3 OTIUYHUTENbHBIE OCOOCHHOCTH CTPOCHUSI PACTUTEIHHON U )KMBOTHOM KJIETKH.

JlabopaTopnasi padora Ne3
IHapcTrBo pacrennii. Boiciine u Hu3mue pacrenus. I'pudbsl. O3HakoMiIeHue ¢
OCHOBHBIMH NpeacraBuTensaMu. Onpenenenue.

IJens: 03HAKOMHUTHCS ¢ OCHOBHBIMH CHCTEMATHYECKIM (MOP(HOIOrHIECKUMH) IPU3HAKAMHU
pactenuii u rpudoB. OCBOUTH PabOTY C ONpPEETUTENIEM paCTeHUH 1 IpUOOB.
O6opynoBanue
* DKCIOHATHI JUIsl OTpe/ieieHus (pacTeHus! U TpUOBbI).
* JIymibl, OMHOKYIISIPHBIE JIYTIBI, ONIPEACTHTEIN.

Xoa padoTsl
1 O3HaKOMHTBCS ¢ TEXHUKOHW PabOTHI C ONIPEIETUTENIEM U OCHOBHBIMH MOP(OIOTHIECKIMHA
NPU3HAKAMU PACTEHUHN, UCIIOTIB3YIOIIUMHUCS ISl OTIPEIeIEHUs] CHCTEMAaTHYEeCKON
HPUHAUICKHOCTH.
2 OnpenenuTs MpeIoKeHHbIE Ha 3aHATHH SK3eMIUTSIPhl PACTEHUI U TPHOOB.
3 Omucarp cHCTEMaTHYeCKyI0 TPYIIYy WIM BHJ B COOTBETCTBHHM C XOJOM IPOBEACHHOTO
OIIpeJIeTICHNUSI.
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JlabopaTopHasi paGora Ned
Knaccupukauus ;kuBOoTHOr0 napcrea. MopdgoJiornyeckue XxapakTepucTHKHU
HACEKOMBIX M OCHOBHBIX TAKCOHOB IM03BOHOYHBIX )KMBOTHBIX.

IJens: 03HAKOMUTBCS C OCHOBHBIMH CHUCTEMATHUECKUM (MOP(}OIIOTHYECKUMHU) MpPU3HAKAMHU
HACEKOMBIX U TO3BOHOUYHBIX KUBOTHBIX.

O6opynoBanue

* Hacexomsle 115 onpenienenus (KOJUIEKIMOHHBINA MaTepya).

* [103BOHOYHBIE JKUBOTHBIE (TYIIKH U CKEJIETHI) /1JIsl ONIPEACICHUS.

* JIynsl, onpenenuTeny.

¢ DKCITIOHATHI MY3€41 SHTOMOJIOTUH U OMOJIOTHH JIECHBIX 3Bepel71 W IITHII.

Xoa padoTsl
1 3HaKOMCTBO C OCHOBHBIMHU OTPSJaMH HACEKOMBIX.
2.0cHOBHBIE IpPU3HAKU HACEKOMBIX. OmpesesieHne HACeKOMBIX /0 OTpsiia U COCTaBJIEHUE
TaOJUIBI €  OCHOBHBIMH  MOP(OJOTMUYECKUMH  XAPAKTEPUCTHKAMU  YEIlyEeKPBUIbIX,
KECTKOKPBUIBIX, IEPETIOHYATOKPBLIBIX, IBYKPBLIBIX, IPAMOKPBUIBIX U MOJTYKECTKOKPBLIBIX.
3 OmnpeneneHue MO3BOHOYHBIX )KUBOTHBIX J10 BUJA.
4 CocraBneHue TaOJMLBI C OCHOBHBIMM CHUCTEMAaTHMYECKHMHU IpU3HAKaMHU KJIacCOB
IIO3BOHOYHBIX J)KUBOTHBIX, & TAKXKE KPYIHEHIINX OTPSIIOB NTHUL U MIEKOIUTAIOLINX
Bomnpocsr
1 OnummuTe cUcTeMaTHYeCKOe IMOJI0KEHUE HACEKOMBIX M UX OCHOBHBIM MOP(OJIOrHYecKue
HPU3HAKU.
2 HazoBuTe OCHOBHBIE KJIAacChl IO3BOHOYHBIX JKMBOTHBIX M IIEPEUYHMCIUTE HUX OCHOBHBIE
HPU3HAKU.
3 HazoBure kpynHeimume oTpsasl 3Bepeii U ntull. HazoBuTe npeacraButesneil 3Tux OTpsI0B.

JlabopaTopnasi padora NeS
HN3yyenue npupoOaHbIX MONMYJISLUH

Ilens: yCBOWUTH TOHSTHS «IOMYJSIIUSY, «COOOIIECTBO», «OMOJOTHYECKUN BUI», a TaK K
ONpeIeJICHUsI OCHOBHBIX NOMYJISIIUOHHBIX XapaKTEPUCTUK U METOJIOB UX pacyéTa.
O06opynoBanue: TaOIUIIBI C OMIUCAHUEM dMEP/KEHTHBIX CBOMCTB, MOSBIISIOMIUXCS HA Pa3HbIX
YPOBHSIX OpPTaHM3aLMU KUBOTO (KJIETOYHBIM, TKAHEBBIM, OPTAHU3MEHHOM, MOMYJISAIIMOHHBIM,
BHUJIOBOM U IIEHOTHYECKOM).
Xoa padoTsl

1 Maiite ompeneneHue TOHITHS «IOMYJSIUSL», «COOOIIECTBO», «OWOJIOTHYSCKUN BUIY,
MPUBEIUTE KOHKPETHBIE PUMEPHI.
2 3anoHUTE TaOIUITy 2 CXOJICTBA U PA3TUIHI MKy OHITHSIMHU «OPTaHU3M,
TIOMYJISUS», «BUIY, «COOOIIECTBOY.

Tabmanma 2

CxX0/IcTBa U pa3Nuyusi MEXKIY NOHITHSIMH «IOMYIISINS, «BUI, «COOOIIECTBOY.

XapakTepucTuKa Opranusm [onynsauus Bug CoobuiecTBo

YpoBeHb
OpraHu3aIUH

HpOILOJ’DKI/ITCJ'H:HOCTI)
CYHIECTBOBAHUS

ITokazarenu,
XapaKTepU3yIOIIe
Omonornueckoe
COCTOSIHHE
(>kM3HECTIOCOOHOCTH)
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3 Ilpueaute dopmynsl ans pacyéTa CMEPTHOCTH, IUIOJOBUTOCTH, BOCIPOU3BOAMMOCTH
MO YJISALIUH.

4 OnumwuTe cyTh U cMbIca Moaenelt JIotku — Bonbreppa.

Bomnpoc:

1 IlpuBenuTe KOHKPETHBII MpHUMEp OpraHu3Ma, a 3aTeM MOMYJISIHH M COOOIIecTBa, Kyaa
BXOJIAT OTH OpPraHU3MbL. 3aTeM ONMIIUTE IIOKa3aTeld, KOTOpble Hauboliee IMOJHO
0XapaKTEPU3YIOT COCTOSTHUE 3TUX OPraHU3MOB, TOMYJISALUN U COOOIIECTBA.

2 IlpuBeaute npumep A B3aMMOOTHOIIEHUS KOHKPETHBIX BHUJOB, JUJII KOTOPBIX MOXHO
ucnoip30Bath Mojenu Jlotku — Bonbreppa.

JladopaTopHas padora Ne6
IeHeTHYeCKasi M IKOJIOTHYECKAS] CTPYKTYPA MOMYJISIIUINA TUKUX KHBOTHBIX

I]eny: yCBOUTH OCHOBHBIE IPUHIMIIBI PACIIPEACIICHNS IPU3HAKOB, XapaKTEPU3YIOLIUX COCTaB
U CBOMCTBA MOMYJISALUH; T03HAKOMUTBCS C IPOSBICHUEM IOMYJIILIUOHHBIX OCOOCHHOCTEN Ha
IIPUMEPE MY3E€MHBIX IKCIIOHATOB.

Ob6opynoBanue

DKCIIOHATHI My3€€B SHTOMOJIOTHH U OMOJIOTUH JIECHBIX 3BEpPEH U MTHIL.

Xoa padoTsl
1 PaccmoTpeTh Bapuanuu GEHOTHITHYECKUX U TEHETUYECKUX OCOOCHHOCTEH TOMYJISIIHIA,
00MTaONINX B pa3HBIX Teorpaduueckux 30HaX Ha OCHOBE TAOJIHUIIHI 3

Tabnuua 3
Bapuanuu npru3HaKoB )KUBOTHBIX M PACTCHHI B Pa3HBIX TeorpaduuecKiX 30HaX
Xapakrepuctuka | Jlecotynapa Taiira CwmemnianHbIe [IupokonucTBEHHbIE
Jeca neca
HpesecHoe
pacTeHue
Hacexomoe  —
neHapodar
[To3BoHOUHOE
’KMBOTHOE

2 IlpuBectn mnpumepsl Bapualuu (EHOTUIIMYECKUX MPU3HAKOB Jii OECIIO3BOHOYHBIX U
MO3BOHOYHBIX )KUBOTHBIX - OOUTATENEN JIECHBIX SKOCHCTEM.

Bonpocsr

1 Kakue 0coOEHHOCTH T€HOTHIA JECHBIX BHJIOB PAacTEHUH M KMBOTHBIX Hamboisiee spKo
MPOSBIISIIOTCA B Pa3HBIX reorpapuueckux 30Hax?

2 OTMmeTbTe BO3MOXHOE BapuallMi BHEUIHUX, (PEHOTUITUYECKUX MPHU3HAKOB Ul PAaCTEHUH U
’KMUBOTHBIX B Pa3HBIX reorpapuueckux 30Hax.

3 Bapuanuu Kakux IpU3HAKOB MOTYT HE 3aBUCETh OT KJIMMAaTHYEeCKUX (PakTopoB?
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