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PaGouas mporpamma cocrasiena Ha ocose ®I'OC BO 1o HANPABICHHIO MOJATOTOBKH

19.03.02 IIposyKThl MATAHHS U3 PACTHTENBHOTO CHIPBS, YTBEPHKIEHHOTO npukazom MOuH PO
or 12.03.2015 r. Ne 211.

PaGouas nporpamma pacemotpena u o06pena Ha 3acenanun kadeaps: CTanzapTH3aIm,
cepTH(HUKAIMH H TEXHOJIOTHH TIPOJIYKTOB ITUTAHMUs

«23» cents6ps 2016 r. (mpoTokomn Ne 2),

3as. kadempoit A / H.W. Bapwimzukopa /

PaGouas nporpamma 0100peHa METOAUYECKON KOMUCCHER MHCTHTYTa ECTeCTBO3HAHUS U
cranjiapruzaunu «26» centaops 2016 r. (mportokon Ne2).
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Jucr PErHCTPAIHE HIMEHEHHH W 1I0IMOJIHEHHH

Hara.
No Paznen Kpatkoe conepaanue Ne npoTokona [Mognues 3ae.
n/in | nporpaMmel HaMeHeHus/ ToTmoTHeEHHA 3ACETAHHA kachepoit
Kadeapol
1 8 QoHorneH cnivcok mutepatypel | 01.09.2017, Nol
4,8 BHecensl HaMeHeHHA B
COJIEPAAHHE JTHCITHTLIHHEI,
2 OOHOBIICH CITHCOK IHTCPaTYPbI 23.10.2018, Na2
3 4,89 BueceHsl n3MeHeHHEA B 01.09.2019, Nel
cofepsaHHe IHCLHIUTHHBI,
O0OHOBIEH CITHCOK
JIATEPATYPEI, 0OHOBIEHO
MATCPHATBHO-TEXHHYCCKOrD
EPEEE[]E‘!EHHE JAUCTIHITIHHEI
4 8 AKTyanuszanusa yyedno- 01.09.2020 3 -
METOIHYECKOTO U Nel i :’"fi'
I ¢ r/ {

MHPOPMALIHOHHOL'O
O0eCTeueH A THCITHIITHHE




1 Ilean ocBoOeHMSI AUCHHUILINHDBI

[lenbr0 OCBOCHHS TUCHUILUIMHBI «buosiorus» sBisercs (HopMHpOBaHHE y  CTYJICHTOB
0o0mux MpeAcTaBiICHUN, 00 0COOCHHOCTSIX OMOJOTHYECKOW (OPMBI OpPraHM3aIllMd MAaTEPUH, O
B3aMMOJICHCTBUH OPTaHU3Ma M CPEJIbl; O B3AUMOCBSI3H MEXK]y CTPOCHHEM U (DYHKITUSMHU CUCTEM
Ha pa3HbIX YPOBHSIX OpPraHU3aIlUH KUBOW MaTepuu; (OPMHPOBAHUE Yy OYAYIIUX CHEIIHATHCTOB
HAYYHOTO MHUPOBO33PEHHS O MHOTOOOpa3uu OPraHMYeCcKOro MHUpa.

2 MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTejbHOW NPOrpaMmMbl MOJATOTOBKH
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.

3HaHHUS W YMEHHUS CTYJEHTOB, IMOJYYECHHbIE MPU HU3YYCHHHM IUCHUIUIUHBI «buomorus»
OynyT HEOOXOAMMBI UM TMPU JAJbHEHIIEM HW3YYCHUU TaKUX JTUCHUIUINH, Kak «Du3uko-
XHMHUYECKHE OCHOBBI MW  OOINME MPUHIUIBI  IepepabOTKH  PaCTUTEIBHOTO  CHIPHS»,
«ToBapoBenenre u 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
CIEAYIOIIUMHA KOMIIETCHIIUAMM:

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, OMOTEXHOJIOTMYECKHUX, MHMKPOOMOJIOrHYECKHX, TemI10(pu3nyecKux
MPOLECCOB, MPOUCXOSIINX MPH MPOU3BOACTBE NPOAYKTOB MUTAHNUS U3 PACTHTEIBHOIO CHIPhS

3Hath - CTpYKTYpy u (QYHKIMOHHPOBAHUE TEHETHYECKOTO  armmapara
OpraHU3MOB, obmue 3aKOHOMEPHOCTHU Pa3MHOKEHHUS u
HHAWBHUIYAJIBHOT'O Pa3BUTHA KUBBIX OPIraHU3MOB;

- 0COOEHHOCTH B3aMMOOTHOIIEHUH OPraHU3MOB U OKPYXKalollel Cpeibl;

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

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

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

4 CTpyKTYypa U coepKaHHue TUCHUIINHBI

OO01mas TpyI0eMKOCTh TUCIUILUIMHBI COCTaBIsAeT 4 3a4eTHhIX equHuI] 144 akaja. 4acos, B
TOM 4YHCJIE:
—KOHTaKTHas pabora — 25.5 akax. yaca:
- aynutopHas — 22,0 akaz. Jaca;
— BHeaynuTopHas — 3,5 akaJ. Jaca
—caMocTosiTenbHas padota — 109,8 akaz. gacos;



—TIOJITOTOBKA K K3aMeHYy — 8,7 aKaJ. 4yacoB.
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Bsenenue. Ilpeamer u CamocTosTensHO |3anmra JIIK-2-

3aa4u OMOJIOTUU e n3y4yeHue |1abopaTopHOit 3

y4eOHOI 1 |paboThI

1 10 |HayuHO

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 -
CYILIECTBOBAHUA U YPOBHU Hay4qHO
OpraHu3aluy )KUBOU MaTepuu; 1|2 194 JIUTEpaTypPHIL. R&:
OCHOBHBIE CBOMCTBA KMBOI0 IloproroBka  k

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 BemIeCTB U CamocrostensHo |3amtura gaboparpHoit [[TK-3 —
MIpeBpalieHIe YHEPTUH B e u3y4ueHue |paboThl 3yB
KJIeTKe. DHepreTH4ecKuil 1 y4eOHOI u JIIK-2 -
IUTacTHYEeCKUi 00MeH, ¢poTo- u 1 2 2 5 |HaydHO 3yB
XEMOCHHTE3. JUTEPATypHI.

IlogroroBka  k
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 5 JUTEPATypHL. RE
IToaroroBka K
nmabopaTopHOH
pabore.

Pasznen 3. PasmHOXeHUE U CamocrostensHo |3amntura gaboparpHoit [[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 yueOHO 1 |paboTHI. JIIK-2 -
(hyHKIMH OpPraHOB pacTCHUUN U HAYYHO KontponbHas pabora |3yp
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 M 34 Hay4YHO 3yB
0COOEHHOCTH CTPOCHHUS U POITH JTUTEPATYPHL.

B TIpUpOE. [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 112 2 7 |HayuHO 3yB

JIUTEPATYPHI.
[TogroroBka
nmabopaTopHOH
pabore.

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

112 5 |HAYdHO 3yB
JUTEPATYPHI.
I[MoaroroBka K
nabopaTopHOH
pabore.

Tema 5.3. Cenexnus CamocrositenbHo | UHIuBUAYyaTEHOE IIK-3 -
pacTeHUH, )KUBOTHBIX, [ HU3y4YEHHUE |3a/1aHHE 3yB
MHUKpPOOPTaHN3MOB y4aeOHOM u JIIK-2 -

1 5 [HAYMHO 3yB
JIUTEPATYPBHI.
I[MoaroroBka K
nabopaTopHOH
pabore.
Hmozo cemecmp 8 | 8/4M | 6/2M | 1204 Dkzamen

5 O6pa3oBaTesibHbIe M HHGOPMAIMOHHbIE TEXHOJIOTHH

B mponecce npenogaBaHus IUCHUIUIMHBL «BHOJIOTUS» NTPUMEHSIIOTCS TPaAULMOHHAS M
MOJIYJIbHO-KOMIIETEHTHOCHASI TEXHOJIOTHH.




Jlekuuu mpoxoAaT Kak B MH(OPMAIIMOHHON (opMe, Iie UMEEeT MECTO TOCIEI0BATEIbHOE
U3JI0KEHWE MaTepuaja B JUCHMIUIMHAPHOM JIOTHKE, OCYILECTBJIIEMOE IPEUMYIIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaKk W B (opMe JEKIui-Oecenbl WM Juajora ¢ ayIJuTopHei,
JEKUMH C MPUMEHEHHEM »HIIEMEHTOB «MO3TOBOM aTaku», JIEKUUH-KOHCYIbTALUH, TIe
TEOPETUYECKHI MaTepHal 3apaHee BBIAACTCS CTyIEHTAaM JJIsl CAaMOCTOATEIBHOTO U3YUEHUS, IS
HOJArOTOBKH BOIPOCOB JIEKTOPY, TAKUM 00pa3zoM, JIEKIIUA IPOXOAUT 110 TUILY BOIPOCHI-OTBETHI-
JTCKYCCHSL.

IToMrMO 3TOro B JEKIMH MOTYT MCIOJB30BaThCs 3JIEMEHThI MPOOJIIEMHOIO H3JI0KEHUS.
[IpobnemHasi JieKIMs HAYMHAETCS C BOIPOCOB, C MOCTAHOBKU NPOOJIEMBI, KOTOPYIO B XOJ€
U3JI0KEHHUs MaTepuana HeoOXOJUMO peluTh. Takas JIeKUHs HpeAcTaBiseT coOOH 3aHATHE,
Iperoiaraoee HHUIUUPOBAHHOE TPENoaBaTeNieM MPHUBJICYCHUE AyIUTOPHH K PEIICHUIO
KPYIHOW HaydyHOM MpoOJIeMBbl, pacKpbIBa€T BO3MOXKHbIE IYTH €€ pPEIICHHS, MOKa3bIBaeT
TEOPETUUECKYI0 U IPAKTUYECKYI0 3HAYMMOCTh AOCTWKeHUU. Ha mpoOieMHON jekiuu HOBOE
3HaHUE BBOJUTCS KaK HeM3BeCTHOe JUIsl oOydaromuxcs. [Tomyuennas uHpopmalus ycBauBaeTcs
KaK JINYHOCTHOE OTKPBITHE €IIe He U3BECTHOTO ISl CeOsl 3HAHMSL.

Jns peann3auuu MH(OOPMAIMOHHO-KOMMYHHMKAIIMOHHON 00pa30BaTeNbHOM TEXHOJIIOTUU
IPOBOJIATCS JIEKIIUH-BU3YAJIN3allMU, B XOJIe KOTOPHIX H3JI0KEHHE TEOPETHYECKOT0 MaTepuaa
COIIPOBOKIAETCS MPe3eHTaluEH.

JIeKIIMOHHBIN MaTepuall 3aKperIsieTCss B X0Je JTa0OpaTOpHBIX M MPAKTUYECKUX padoT, B
X0Jle KOTOpbIX yueOHas paboTa HpPOBOIUTCA B BUAE pabOThl ¢ NpoaykTamu nuraHus. Ha
7a00paTOPHBIX M TPAKTUYECKUX paboTax BBIMOIHSIOTCS TPYIIOBBIE WM WHAWBUIYaJIbHBIC
3ajjaHus 1o npoiineHHoi Teme. [IpoBenenue nabopaTOpHBIX pabOT HEOOXOIUMO IpeNBapsTh
MHCTPYKT)XEM [0 TIpaBWiIaM Oe3omacHoi paboTel B Jaboparopur. OCHOBHBIM yCIOBHEM
JIOIyCKa CTYAEHTOB K JIaOOpaToOpHOW paboTe sBseTcs MX 00s3aTerbHas MOATOTOBKAa K HEH ¢
COCTaBJICHUEM TEOPETHUYECKOro BBeneHUs. lIpum mpoBeneHUM J1abOpaTOPHBIX M MPAKTHYECKUX
3aHATUI UCTIONB3YEeTCS METOJI KOHTEKCTHOTO 00y4YEeHHsI, KOTOPBIN MO3BOJISIET YCBOUTh MaTepuall
IyTEM BBISIBIICHUS CBSI3€H MEXKIy KOHKPETHBIM 3HAaHHEM M ero nmpuMeHeHueMm. Kpome Ttoro,
1es1eco00pa3Ho MCIOIB30BaTh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOYydeHus (apHyo paboTy)
TpPeX BHJIOB: CTaTHUYECKas Iapa, JMHAMHUYECKas Tapa, BapHallMOHHAs Tapa; COBMeIas €€ C
TEXHOJIOTUEH MOJYIbHOTO 0OyueHUs. BBINOIHUB 3KCIIepUMEHT, o0ydaromuecs: GopMyIHpyroT
0000IIeHHBIE BBIBOIBI IT0 CEPHUH OTIBITOB, HCITONB3YsI TPHEMbI aHAJIOTUU M CPAaBHEHHUS.

CamocrosrenbHas paboTa 0OydyaromIMXCsl SIBISETCS OJHUM K3 HauOonee 3(p(PEeKTUBHBIX
CPEICTB pa3BUTUS MOTPEOHOCTH K OyaymieMy camooOpaszoBanuio. CamocrosiTesbHas padbora
oOyyaroImuxcsi BKJIIOYaeT B ceOs camble pa3HOOOpasHble (OpMBbI Y4eOHOH AeATeNbHOCTH:
BBITTOJIHEHNE JOMAIIHUX 3aJlaHuii, 3aBepiieHne o(GpopMieHHs Ta00OpaTOPHBIX W TMPAKTHYECKUX
paboT, MOArOTOBKA K NMPAKTHUKYMY, W3Y4€HHE OCHOBHOTO M JIOTIOJIHUTEIBHOI'O MaTepuana Io
yueOHUKaM U OCOOUSIM, YTEHHE U NTPopabOoTKa HAyYHOU JTUTepaTyphl B ONOINOTEKE, HATMCAHKE
pedepaToB 1 KypcoBBIX paboT, MOJATOTOBKA K KOJJIOKBHYMaM, 3a4€TaM, HTOTOBOM aTTeCcTaluy.

CamocTtosaTenbHas paboTa oOydarommxcsi JO0JDKHA ObITh HallpaBlIeHa Ha 3aKperyieHUs
TEOPETUYECKOr0 MaTepuaia, U3JI0KEHHOr0 MperoiaBaTesieM, Ha IpopaboTKy TeM, OTBEICHHBIX
Ha CaMOCTOSATENIFHOE HW3yYeHHe, Ha MOJITrOTOBKY K JIAOOpaTOPHBIM 3aHITHSM, BBHITIOJHEHUE
JIOMAIIIHUX 33/JaHUH U TOJATOTOBKY K pyO€KHOMY M 3aKIIOYUTEIbHOMY KOHTpomo. [Tomumo
9TOrO, OOyYaroImuecs: MPEICTaBISIOT Pe3yabTaThl CBOCH CaMOCTOSTEIHHOH pabOTHl B BUJIE
IIPE3EHTALUMN.

[Ipu mpoBeneHMH pyOEKHOTO M 3AKITIOUUTEIHFHOTO KOHTPOJISI OCHOBHBIMH 3aJadyaMH,
CTOSIIIIMMU TIepe]l MpernoaaBaTesieM, SBISIOTCS: BBIIBICHUE CTENEHU NPaBHIIBHOCTH, 00beMa,
rITyOWHBI 3HAHWH, YMEHUH, HABBIKOB, MOJYYSHHBIX TPH W3YYEHUH Kypca Hapsay C BBISBICHHEM
CTETIEHU CaMOCTOSITEIbHOCTH B IPUMEHEHUHU TIOJTy4YE€HHBIX 3HAHUH, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE MHTEPAKTHBHBIE CPEICTBA IMO3BOJISIOT AKCHEPUMEHTHPOBATH C HOBBIMH
dopmamu KoHTpoJs. OOydaroUMMcs MPeUIaraloTcs TeCThl U 33Jaud B 3JEKTPOHHOM BHUJE, C
aBTOMATHU3UPOBAHHOW CHCTEMOW MPOBEPKU. B oTiamume OT OOBIYHOTO TECTUPOBAHUS TaKOU
Croco0 KOHTPOJS TO3BOJISIET CTYJACHTAM B JI000€ BpeMsi MPONTH TECT, MPOAHAIN3UPOBATH
OLIMOKH U IPOWTHU TECT BTOPUUHO.



6 YueOHO-MeTOoAHUYeCKOe o0ecnedeHne caMOCTOATEIbHO padoThl CTY/IEHTOB

AynuropHas caMOCTOsITelIbHas paboTa CTYIEHTOB Ha JIaOOpaTOPHBIX U MPAKTHYECKHX
3aHATUAX OCYIIECTBISICTCS I10J] KOHTPOJIEM IMpenojaBaTesisi B BHJE pEHICHUS 3aJad U
BBITMIOJHEHUS YIPaXKHEHU, KOTOpbIE OIpeIeNsieT PenojaBaTellb Ui CTyIeHTa.

BueaymutopHass camocrosTenbHas paboTa OOydYalOIIMXCS OCYIIECTBIISICTCS B BUJC
U3YYEHUS JIMTEpPaTypbl IO COOTBETCTBYIOUIEMY paslielny ¢ MpopabOTKONH MaTepuana;
BBITIOJIHEHHS IOMAIITHUX 3aJaHUI U TIOJITOTOBKU K KOHTPOJIIO.

IlepeyeHb NpakTHYECKUX PaldoT:
1 «Knetka. PaznooOpa3ue KjIeTok B MHOTOKIIETOUHOM opranusmMe. Kietounas teopus»
IlepeyeHb NpakTHYeCKUX PadOT, BBIHOCUMBIX HA CAMOCTOSITEIbHOE U3yUeHHE

2 «XuMHuecKas opraHu3anus KieTku. Heopranndeckue BemecTBa

3 «Pemienue 3aa4 1o MOJNEKYJISIPHONH OMOIOTHI»

4 «Ctpoenue u pyHKIUU KIETKUA. OpraHOUIbI KICTKH

5 «CpaBHenue nponeccoB (POTOCUHTE3a U XEMOCUHTE3a

6 «CpaBHEHHE MTPOLIECCOB MOJIOBOTO U OECIOJIOT0 Pa3MHOKEHHSI OPraHU3MOB

7 «InauBHTya bHOE pAa3BUTHE OPTraHU3Ma: SMOPHOHAIEHOE U TOCTIMOPHUOHAIBHOE)
8 «Pemienue 3a7a4 Ha MOHO- U TUTUOPUIHOE CKPEIIMBAHKE)

9 «PemeHue 33124 Ha CIETIIICHHOE HACIICIOBAHUE TCHOB

Ilepeuennb J1abopaTopHbIX padoT:
1 Metonb! uccnenoBanus. Y CTpoCTBO MUKPOCKOIIA M OCHOBHBIE IIPaBHJIa pabOThI C HUM

JlabopaTopHble paboThl, BBIHOCHUMbIE HA CAMOCTOSAITE/ILHOE H3yYeHHe

2  «O[JHOKJIETOYHBIE W  MHOTOKJIETOYHBbIE OpraHu3Mbl. OJHOKIETOYHOCTH WU
MHOTOKJIETOYHOCTh. OCHOBBI 0OpallieHHs CO CBETOBBIM MHKPOCKOIOM, YBEIMYUTEIbHON
TEXHUKON»

3 [apctBo pactenuil. Bpicmime u Husmme pacteHus. ['puObl. O3HakOMJIEHHE C
OCHOBHBIMHM IIpeicTaBUTEISIMU. OIpenecHue.

4 Knaccudukanus >xuBoTHOro napcrsa. Mopgonoruueckne XxapakTepUCTUKN HACEKOMBIX
Y OCHOBHBIX TAKCOHOB IIO3BOHOYHBIX KUBOTHBIX

5 M3ydeHne NpupOIHBIX IMOMYJIALMI

IIpumepHbIe TecTOBbIE 32 JaHUSA

1 Anmapat qBuxKeHHs! 00pa30oBaH:
a) MBILIEYHON CHCTEMOMN
0) KOCTHOU CHCTEMOM
B) COCYIUCTOM cHCTEMOM
') HEpBHOW CHUCTEMOM
2 K cepaieuHO0-COCYIUCTON CHCTEME OTHOCST:
a) cepare
0) KPOBEHOCHBIE COCY/IBI
B) TMM(paTUUECKHE COCYbI
I') IEYEHb
1) CeJIe3CHKa



3 K opranam KpoBETBOPEHHSI Y B3pOCIOr0 KUBOTHOI'O OTHOCHT:
a) KpacHBIA KOCTHBIA MO3T
0) cenezeHka
B) IICYCHb
T') IOYKHU
1) TuM(paTHIECKUE y3IIbl
B npouecce npIxaHust KOpeHb pacTEHMs ITOTJIOIAET:
YIJIEKUCIIBIN Ta3
KHCIIOpPOJL
OeJIKH, HKUPBI U YTIICBOJIbI
BOJY U MUHEPAJIbHBIE COJIU

CTC6H€M C paCHOHO)KeHHLIMI/I Ha HEM JIUCThAMMU U ITOYKAMHU HA3BIBACTCA:
HPHIACTHUK

mooer

KOPHEILIOT

LBETOJIOXKE

B npodasze I meiioza mporcxoaur:

paszesn LUTOoIIa3Mbl

KPOCCHUHIOBEP

BbICTparnBaHUE OUBAJIEHTOB 10 HKBATOPY KIETKU
PacxXoKAEHUE XPOMOCOM K IOJIF0CaM

B npouecce riamkonmsa u3 cta MOJIEKYI ITIIOKO3bI 00pasyeTcs:
1800 monexyn AT,

100 monexyn AT®

200 monexyn AT®

0 monekyn AT®

OnHOMEMOpPAaHHBIM OPTAaHOUIOM KJIETKH SIBIISIETCS:
KJIETOYHBIN LIEHTP

BaKyOJIb

pubocoma

JIEHKOILIACT

JIns u3ydeHust BHyTPEHHETO CTPOEHUSI MUTOXOHIPUHI U XJIOPOIUIACTOB HCIOJB3YIOT METO!
AHKETUPOBAHMS

MOJICJINPOBAHUSA

CBETOBOM MUKPOCKOITUU

ANEKTPOHHONW MHUKPOCKOITHH

MOHOMepOM HYKJIICHMHOBBIX KHUCJIOT SABJIACTC:
docdopHas kucnora

TIETITHT

HYKJICOTHU]I

AMHHOKHCIIOTA

PaSJIpa)KI/IMOCTB 3TO CBOMCTBO JKHUBBIX OpraHnu3MoOB:
nepeaaBaTb CBOU IMPU3HAKU CICAYIOIIUM IMOKOJICHUAM
BBIJICJIATH HEHY)KHBIC BEIIECTBA

IIorJIomaTh NUTATCIIbHBIC BCIIICCTBA

pearupoBaTh Ha U3MEHEHHSI B OKPYKaIOLIeH cpeie



CornacHo onpeaeneHuto @. JHreapca )KU3Hb — 3TO:

CHOCO6 CYH.ICCTBOBaHI/ISI 6GHKOBBIX TCJI, HAXOAAIIUXCA B IIOCTOSHHOM XUMHYCCKOM O6HOBJI€HI/II/I
CBOHMX COCTaBHBIX YacTeH

CIIOCOOHOCTH pearupoBaTh Ha BHELIHUE BO3/1EHCTBUS

CIOCOOHOCTH TIepe/IaBaTh CBOM MPHU3HAKH CIICTYIOIIUM TTOKOJICHHSM,

MOCTOSIHHOE MTPUOOpETEeHNEe OPraHU3MOM HOBBIX ITPU3HAKOB U CBOMCTB

BosnelicTBre yenoBeka U ero X03siiiCTBEHHOH JeATeIbHOCTH Ha )KUBBIE OPTAaHU3MBI U IPUPOIY B
EJIOM - 3TO:

¢dusnonornueckre hakTophl

AHTPOIIOTEHHBIE (PAKTOPHI

OnoTudecKue GaKTopsl

abuotryeckue hakTopbl

BrniepBbie M0oABEN r€éHETUYECKYIO OCHOBY MO/ I0JIOKEeHUE yueHus [lapBuHa:
T. MansTyc

Y. Jlaiienp

K.3. bap

C.C. YerBepukoB

KneTouHoe cTpoeHue Bcex OpraHu3MOB CBHIETENBCTBYET O (00):
€MHCTBE OPraHM4eCcKOro Mupa

OJIMHAKOBOM Ha0Ope OPraHOUOB B KIIETKE

HaJIMYUU XJIOPOILJIACTOB

CHOCOOHOCTH K HEOTPAHUYEHHOMY POCTY

BrusiHue )KMBBIX OPraHU3MOB JPYT Ha Jpyra - 3TO:
¢duznonornueckre GakTopbl

AHTPOIIOTE€HHBbIE (PaKTOPbI

Oonotuyeckue QpakTopsl

abuoTtnueckue HakTopsl

3BOJ’IIOI_II/IOHHO 3aerHHéHHHe AJIAlITUBHBIC PCAKIIUU OpraHn3Ma B OTBCT HAa U3BMCHCHUC YCHOBHP’I
BHCIITHECH CpC€abl TP HEU3MCHHOM I'CHOTHIIC - 3TO!

XpOMOCOMHAasA UBMCHYNBOCTDb

MyTallMOHHAas N3MCHYHUBOCTbH

KOMOMHATHBHAS N3MEHUYHBOCTh

MO)II/I(i)I/IKaLII/IOHHaSI HU3MEHYHBOCTDH

baktepuu, )KUBYyIIIAE B COIPYKECTBE C IPYTHMH OpPraHU3MaMH, - 3TO:
CUMOHOHTBI

napasuThl

aBTOTPOPBI

canpouThI

PacTtenus BBIMOJHSIOT B 3KOCUCTEME POJIb:
KoHCYMeHTOB Il mopsiaka

KOHCYMeHTOB | mopsiaka

penyLIEHTOB

MPOAYLIEHTOB

DakTOpbl KUBOU NPHUPOJIbI, BO3ICHCTBYIOIINE HA OPraHU3M:



AHTPONIOTEHHBIC (PaKTOPHI
ouotrueckue haKkTOphI
abuotnyeckue (haKTOpsI

MuKpO3BOIOLUSA - ITO:

SBOJIIOIIMOHHBIE MTPOLIECCHI B MOMYJISIUAX, TPUBOISIINE K BUI000pa30BaHHUIO
HC3HAYUTCJIbHBIC 3BOJIFONMOHHBIC U3MCHCHH, HC ITPUBOAAIINC K BI/I[[OO6pa30BaHI/IIO
3BOJIIOIHS OMOIIEHO30B

9BOJIIOLMS MUKPOOPraHU3MOB

Martepuanom It €CTECTBEHHOTO 0TOOPA SBISETCS N3MEHYHBOCTb:
MyTalMOHHAs

HEHACJIEJICTBEHHAS

Moau(UKaIIMOHHAS

dbenoTunuyecKas

Bropoii 3akon I'. Menienst Ha3pIBaeTCsl 3aKOHOM:
€MHO00pa3Us MEePBOTO MOKOJICHUS

TOMOJIOTHYCCKHX PAJ10B B HaCHeI[CTBeHHOﬁ U3MEHYUBOCTHU
pacuierieHus

HE3aBHCUMOI'0 HACJIEI0BaHUs NMPU3HAKOB

[Ipouecc MHAUMBUIYaIbHOTO, T€HETUYECKH OOYCIIOBJIEHHOIO pPAa3BUTUS OCOOM OT MOMEHTa
OIJIOJJOTBOPEHUS 10 CMEPTH - 3TO:

raMeTOreHe3

NapTEHOT€HE3

¢unorenes

OHTOI'EHE3

OcCHOBHBIE TIOCTYJIATHI KJIETOYHOI TeopuH cHopMyITHMpOBAIIH:
Y. Jdapsun, H. 1. BaBuiios

P.I'yk, A. JleBeHryk

T. HIsaru, M. IIneitnen

P. bpoyn, ®@. Kpux

Enunuia sBomonuu:
KJ1acc

0co0b

MOMYJISIIUS

BHUJI

[TosiBNieHHe OT OJHOTO OOIIETO MpeaKa HEeCKOIbKUX BUIOB TallallalOCCKUX BBHIOPKOB SIBISETCS
MIPUMEPOM SBOJIIOIIUHN

KOHBEPIE€HTHOM

napasieabHON

JIUBEPTEHTHOMN

buneTuyecKoi

Opranamu, pa3BUBAIOIIMMHUCSA W3 PAa3HBIX 3apOBIIIEBBIX 3a4aTKOB M TMPHUCIOCOOIEHHBIMU B
pe3yNbTaTe KOHBEPTEHIIMN K BHITIOJTHEHHUIO OJMHAKOBBIX (DYHKIUH, HA3bIBAIOTCS: AaHAIOTHYHBIC
OpraHbl

PYAUMEHTHI

TOMOJIOTHUYHBIE OPTaHbI



aTaBHU3MBI

CxoactBo ¢opMm Tena y akyd, MUXTHO3aBPOB U JCIb(QHHOB SBIAETCS NMPUMEPOM DBOJFOIHH:
KOHBEPIe€HTHON
napajuieIbHOU
JIUBEPTEHTHOMN
buneTnyecKoi

DBOJIIOIIMOHHBIM MPOIECCOM BHYTPHU HEPOJICTBEHHBIX CUCTEMATUUECKHUX TPYIIIN, HAXOSIINXCS B
OJIMHAKOBBIX YCIIOBHSIX, TPUBOISIIMM K TPUOOPETEHUIO CXOIHBIX MPHU3HAKOB, HA3bIBACTCS .
aTaBU3M

JIUBEPTECHIUSA

PYAMMEHT

KOHBEPI'eHIIUS

Haxonku OTIEYaTKOB MCKOMAEMBIX PACTCHHUU SBISAIOTCA JOKAa3aTeIbCTBOM  3BOJIIOIUU:
[MAJIEOHTOIOTHYECKUM

CPaBHHUTEIbHO-aHATOMHYCCKUM

13 00JIaCTH CUCTEMATHKHU

OMOXHMHUYECKUM

Hamuune  pyaqMMEHTOB W aTaBU3MOB  SIBJIICTCSL  JIOKA3aTElIbCTBOM  DBOJIFOIIHMH:
Ouoreorpaduueckum

AMOPHOIOTHYECKIM

MMaJICOHTOJIOTUYCCKHUM

CPaBHHUTEIbHO-aHATOMUYECKUM

[{uTOIOTNYECKUM 10KA3aTEIbCTBOM BOJIIOLIMH ABJISETCS:

HaJIMYue PyJIMMEHTOB - OCTATKOB HMEBIIUXCS paHEEe OpraHOB
CXOJICTBO CTPOEHUSI 1 XUMHUYECKOI'O COCTaBa KJIETOK BCEX OPraHU3MOB
CXOJICTBO 3apOJibIIlIel B Ipeienax Thmna XopI0Bble

€MHCTBO IUIAHOB CTPOEHMSI OPraHU3MOB B IIPEJENIaxX TUIIOB

[Tporiecc UCTOPUYECKOTO Pa3BUTHS KUBOW MPUPOJBI OT TOSIBICHUS )XKU3HU Ha 3eMiie 0 Hallux
JTHEH - 2TO:

MEXBHUI0Basi OopbOa

Oopb0a 3a CcylIecTBOBaHUE

HBOITOLIUS

€CTECTBEHHBIN 0TOOD

Pacummmpenue apeana BuAa, M30JSIUA BXOASIIMX B HErO MOMYJSALMM, BO3JAECHCTBUE HA HHX
JBUXKYITUX CHJT SBOJIIOIHH - 3TO: J

IKOJIOTHYECKOE BUI000pa30oBaHue

JeTeHepaIus

reorpaduyeckoe BUI000pa30BaHNe

OMOJOTUYECKHI perpecc

KoHnTposabHbIe BONpockl
1. MounekynasipHO-TeHeTHYECKHI ypOBEHb OpraHU3alliy >KUBBIX CHCTEM. DJIeMEHTapHas
€IIMHULIA U DJIEMEHTAPHOE SIBJICHUE 3TOT'0 YPOBHSL.
2. OHTOreHeTH4eCKUil YpOBEHb OPraHM3ALUU JKUBBIX CUCTEM. DJIEMEHTAapHasl €AUHULA U
JJIEMEHTAPHOE SIBJICHUE 3TOT0 YPOBHSI.



3. Krnerounblii ypoBeHb OpraHu3alMM >KUBBIX CHCTEM. OJEMEHTapHas eIUHHLA U
3JIEeMEHTapHOE SBJICHHE 3TOTO YPOBHS.

4. TlonmynsUMOHHBIA YpPOBEHb OpPraHU3AIMU XUBBIX CHCTEM. DJEMEHTapHas €IWHUIA H
3JIEMEHTapHOE SBJICHHE STOTO YPOBHSI.

5. buoreoneHoTUNMYECKUH YpPOBEHb OpPraHMU3ALMU JKUBBIX CHUCTEM. OJEeMEHTapHas
€MHMIIA U DJIEMEHTAPHOE SBJIEHUE 3TOTO YPOBHSL.

6. Crpoenue u GyHKINHU SHIOIUIa3MAaTHYEeCKOTO peTukyityma (JI1P) u pubocom.

7. Crpoenue u GyHKIIUHU armapaTa ['oibKu 1 MUTOXOHIPHIA.

8. Crpoenue u QyHKINU S/pa U SAPBIIIKA KIETKH.

9. Crpoenue u GyHKIIUHA OUOJIOTHYECKUX MEMOPaH.

10. Opranemibl  CBOMCTBEHHBIE TOJBKO PpACTUTENBHBIM KIeTKaM. WX cTpoeHne u
BBITNOJIHSIEMbIE QYHKIUH.

11. OrnuuurenbHbIE TPU3HAKK PACTUTENBHOMN U AKUBOTHOM KIIETOK.

12. Murto3. JIpyrue crnocoOsl JeeHus KIETOK.

13. Meiios.

14. Crpyxrypa JHK, npouecc pernnukanuu.

15. 'eneTnueckuii KOI.

16. CBoiicTBa T€eHETHYECKOr'O KOJA.

17. OcHOBHBIE KOMIIOHEHTHI OCIIOKCUHTE3UPYIOIIEH CHCTEMBI KJIETOK.

18. buocunTes Oenka.

19. Ipomnecc apIxanus.

20. Ipouecc porocuuTe3a.

21. Vicnonp30BaHKE TEHETHYECKON HH)KEHEPUH B dKHBOTHOBO/ICTBE.

22. Dtanbl NOTyYeHUS TPAHCTEHHBIX KUBOTHBIX.

23. Ucnonp30BaHNEe TEHETHYECKON HH)KEHEPUHU B PACTEHUEBO/ICTBE.

24. llenu noay4eHus: TPAHCTEHHBIX PACTEHHMH.

25. CBoiicTBa,  CTpyKTypa ¥  (YHKIMOHHPOBAaHHE  TEHETHUYECKOTO  armrmapara
JYKapuOTHYECKON M mpokapuornueckoil kiuerku. Perumkamms JHK, peaymmmkxamus JHK,
TPAHCIISIIIHA.

26. buonornyeckuii koja. CBoiicTBa OMOIOTHUYECKOTO KO/A.

27. 'eneTnka — HayKa O HACJIEJCTBEHHOCTH W M3MEHYMBOCTH JKUBBIX OPraHU3MOB. 3a/1aun
TeHETHUKU.

28. OCHOBHBIEC TTOHATHUS TEHETHKH: HACJIEICTBEHHOCTh, CTPYKTYPHBIN T€H, JIOKYC, aJUIeNH,
TOMO3HI0Ta, TeTepO3UroTa, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAKH, (PEHOTHI, TEHOTHII.

29. MoHOTHOpUAHOE  CKpelIMBaHWE. 3aKOH eIWHOOOpasusi TMEepBOTO  TOKOJICHUS.

Pacmeruienue npusHakoB y ru6puos Il — oro noxonenwus.
30. Ananm3upyromiee CKpelrBaHue, MPOMEXKYTOYHBIH XapaKkTep HaclIeJOBaHus (HETIOIHOE
JIOMUHHUPOBAHHUE).

31. AurubpuaHoe CKpenBanue. 3aKOH He3aBUCUMOTO HACJICIOBAHMUS TTPU3HAKOB.

32. CueruieHHoe HacnenoBanue. 3akoH Moprana. HacienoBanue, CliETIJIEHHOE C TTOJIOM.

33. OCHOBHBIE 3aKOHOMEPHOCTH W3MEHYHBOCTH. 3aKOH TOMOJIOTHYHBIX PsZOB BaBuiiora.
TUmbl ”3BMEHYMBOCTH.

34. XapakTepuCcTHKa PACTUTEIbHBIX TKaHEH.

35. 'ucronoruveckas 1 pyHKIIMOHAIbHAS XapAKTEPUCTHKA PACTUTEILHBIX TKaHEH.

36. 'ucronmornveckas  pyHKIIMOHATbHAS XapaKTePUCTHKA )KUBOTHBIX TKAHCH.

37. Kparkas xapakTepucTUKa CTPOSHHS 1 (PYHKIIUNA OCHOBHBIX OPTaHOB PACTEHUH.

38. Kparkas xapakTepHuCTUKa CTPOCHHS B (DYHKIINH OCHOBHBIX OPTAaHOB KHBOTHBIX.

39. XapakrepucTuKa TKaHEeH KUBOTHBIX.

40. OHTOTE€HETUYECKOE Pa3BUTHE KUBOTHBIX.

41. TexHosOTUS! peKOMOMHAHTHBIX T€HOB.

42. Cxema 00pa3oBaHUs PEKOMOMHAHTHON MOJIEKYJIBI U CITOCOOBI €€ HICHTU(PUKAIINH.

43. TlpeBpalieHne YHEPTUH B )KUBBIX cUCTeMaX. THUIIBI TUTAHHUS.

44, OcHOBHBIE TPYIIIBI, PA3TUYAIONTAECS 110 YHEPTOOOECIICYEHUTO.



45. Cybcrparnoe pochopunupoBanue. IhHEKTUBHOCTh CyOCTPATHOTO U OKHCIUTEILHOTO
dbochopunupoBanus (OpOKEHUS U AbIXAHUSA).

46. Abuotnueckrie (pakTOPBI Cpe/Ibl, 3aKOHOMEPHOCTH UX BO3JICUCTBUS HA OPTaHU3MBI.

47. buotnueckue (HakTopbl Cpeiibl, 3aKOHOMEPHOCTH UX BO3JICHCTBUS HA OPraHU3MBI.

48. CocTaB 1 CTpoeHHE MUKPOOHOM KIeTkH. OTINYME OT 3YKapUOTUYECKON KIETKH.

49. Knaccudukanms mpokapuoT: UICKyCCTBEHHas, ectecTBeHHas. Teopus M. B. I'ycena.

50. MunenuaibHbIe U IPOXKIKEBBIC TPHOBIL.

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

52. XapakTepucTHUKa SKOCUCTEM.

53. Bupycsl: cTpoeHue, penpoAyKIus, pojib B )KU3HU YeJIOBEKa.



7 OueHoYHbIE CPeCTBA JIJIA IPOBeIeHHs POMEKYTOYHOM aTTecTAlNU
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 pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMIPOMEKYTOUHON aTTeCTAlNM:

CtpyKTypHBII
3JIEMEHT ITnanupyemble pe3yabTaTbl 00yd4eHUs OueHounsle cpencTBa
KOMIETEHIUH

IK-5 cnoco6HOCTHI0 HCIOJb30BATHh B MPAKTHYECKOIl JeSITEILHOCTH CHEUATM3HPOBAHHBIE 3HAHUA (PYHAAMEHTAJIBHBIX pa3aeaoB (U3NKH, XUMHH, OMOXHMHUH, MATEMATUKH IS
ocBoeHUsI U3NYECKHX, XHMUYECKHX, OMOXHUMHYECKHX, OMOTEXHOJOTHYeCKUX, MUKPOOHOIOTHYECKHX, TeMJI0Gu3nYecKnX NMpoleccoB, NPOUCXOASIIIUX NPH NPOHU3BOACTBE NMPOIYKTOB
NUTAHNS U3 PACTUTEIbHOIO ChIPbSI

3HaTh - CTPYKTYpY u ¢bynkunonupoBanue | Borpocsl 1Jisi MOATOTOBKH K 3K3aMeHy
TeHETUYECKOTO ammnapara OpraHu3MOB, OOIIHe 1 MonekynsipHO-TEHETHUECKU YPOBEHb OpraHU3allMU JKUBBIX CHCTEM. DIeMEHTapHas
3aKOHOMEPHOCTH Pa3MHOKCHHUS U | eIMHUIIA ¥ 3TIEMEHTAPHOE SBJICHUE 3TOTO YPOBHSI.
WHAUBUAYAIbHOTO pa3BUTHUA KUBBIX 2 OHTOreHeTUYeCKU ypOBEHb OpPraHM3AIMH JKUBBIX CHCTEM. DJIEMEHTapHas eAWHHIIA U
OpPTaHU3MOB; AJIEMEHTAPHOE SIBIIEHUE STOTO YPOBHSI.
- 0COOCHHOCTH B3aMMOOTHOIICHHIA 3 Knerounslii ypoBeHb OpraHM3allMM JKUBBIX CHCTEM. OJEMEHTapHas eAWHHIA WU
OpPTraHU3MOB M OKPYKAIOIIEH Cpebl; AJIEMEHTAPHOE SIBIIEHUE STOTO YPOBHSI.

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

5 buoreouneHoTunuyeckuii ypoBeHb OpraHM3allUM KHUBBIX CHCTEM. OJIeMEHTapHas
€MHUILIA U DJIEMEHTApHOE SBJIEHUE 3TOTO YPOBHSIL.

6 Crpoenue u ¢pynkuuu IIIP 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 CBOHCTBEHHbIE TOJBKO pACTUTENbHBIM KieTkaM. WX cTpoeHue u
BBINIOJIHSIEMbIE (DYHKIIUU.

11 OtnuuuTenbHble NPU3HAKU PACTUTENBHOM U )KUBOTHOM KIIETOK.

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 CBoiicTBa T€HETHYECKOT'O KOA.

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

19 TIlpouecc nprxaHusl.

20 TIIpomuecc porocunTe3a.

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

23 Vcnonp30BaHUE TEHETHYCCKON MH)KCHEPHH B PACTCHUECBOICTBE.
24 llenu nomy4yeHUs! TPAHCTEHHBIX PACTEHUU.

25 CsaoiicTBa, cTpykTypa ¥  (YHKIMOHHpPOBAaHWE  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 MOHATHS T€HETUKH: HACIEICTBEHHOCTh, CTPYKTYPHBIM T€H, JIOKYC, aJlIely,
rOMO3MI0Ta, FeTepO3UroTa, JOMUHAHTHBIN U PELlECCUBHBIN MPU3HAKU, (PEHOTHIL, TEHOTHUII.

29 MoHoruOpuaHOe CKpelmMBaHWe. 3aKOH eOUHOOOpa3wst TMEepBOTO  ITOKOJICHHS.
Pacmenienue npusHakoB y ru0puios II — oro nokosenus.

30 Amnanmsupyromiee CKpenBaHne, MPOMEXKYTOYHBIH XapakTep HaclaeI0BaHUs (HEMOTHOE
JOMUHHPOBAHUE).

31 [AurnOpuaHoe CKpeluBaHue. 3aKOH He3aBUCUMOTO HACJIeIOBAHUS IPU3HAKOB.

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

33 OcHOBHBIE 3aKOHOMEPHOCTH W3MEHYMBOCTH. 3aKOH TOMOJIOTMYHBIX psI0B BaBmiosa.
Tunb! UI3MEHYUBOCTH.

34 XapakTepHuCcTHKa PACTHUTEIbHBIX TKAHEH.

35 T'ucronormueckas u QpyHKIIMOHAIbHAS XapaKTEPUCTHKA PACTUTEIbHBIX TKAaHEH.

36 T'mcronmormueckas  QyHKIIMOHAIbHAS XapaKTEPUCTHKA )KHBOTHBIX TKaHEH.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

37 Kpatkas xapakTepUCTHKa CTPOCHHS U (YHKIIUH OCHOBHBIX OPTaHOB PACTCHHIA.

38 Kpartkas xapakTepucTHKa CTpOSHHS U (YHKINN OCHOBHBIX OPTaHOB KHBOTHBIX.

39 XapakTepHcTHKa TKaHEeW )KUBOTHBIX.

40 OHTOreHEeTHYEeCKOE pPa3BUTHE KUBOTHBIX.

41 TexHoJIOTHS peKOMOMHAHTHBIX TCHOB.

42 (Cxema oOpa3oBaHHs PEKOMOMHAHTHOIN MOJIEKYIIBI U CIIOCOOBI €€ NACHTU(UKAIIH.

43 TlpeBpalieHue SHEPTUH B )KHUBBIX CUCTEMaX. THIIbI MUTAHHUS.

44  OcHOBHBIE TPYHIIBI, PA3IMYAIONINECS 10 IHEPTOOOECIICUEHUIO.

45 Cybctpatrnoe dochopunupoBanue. IHPeKTUBHOCT CyOCTPATHOTO U OKHCIUTEIBHOTO
dochoprnmpoBanus (OpoKEHUS U JBIXAHUA).

46 AoOuoruveckue GakTOpbl CPEibl, 3aKOHOMEPHOCTH UX BO3ICHUCTBUS Ha OPTaHU3MBI.

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

48 CoctaB U CTpoeHUE MUKPOOHOMH KiIeTkH. OTIuYHe OT 3yKapuOTUYECKOH KIIETKH.

49 Knaccudukaius IpoKaproT: UCKYCCTBEHHAs, ecTecTBeHHas. Teopus M. B. I'ycena.

50 MunenuanbHbIe U JPOXKIKEBbIE TPUOHI.

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

52 XapakTepHUCTHKA 3KOCUCTEM.

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

Temvt KOHmMPOILHBIX pAGOM HO OUCUUNTUHE.

1 Crpoenue pacturenbHOi  KIeTKH. (OCOOCHHOCTH  CTPOCHHS  MapeHXUMHBIX,
MPO3EHXUMHBIX KJIETOK.

2 XapakTepuCTHKa U MHILEBasi IEHHOCTh KUPOBOU TKAHU.

3 BereraruBHBIC OpraHbl PaCTCHHN, HX CTPOCHHUE, HCIOJIH30BaHUE B KAYECTBE IMHIIEBOTO
CBIPbSL.

4 3aKOHOMEPHOCTH CTPOEHHUS OPTAaHOB ONMOPHOM CHCTEMBI, UX WCIIOIH30BAHNE B TTUIIIEBOI
MIPOMBIIUIEHHOCTH.

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

6 CrpoeHue, BUIBI, XUMHUECKUN COCTaB KOCTEW; OTIMUHE KOCTCH MOJOJBIX M CTaphIX




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

KUBOTHBIX.

7 OcHOBHBIE BHJIBI MBIIII PA3TUYHBIX BHIOB YOOMHBIX )KMBOTHBIX. Pasnuuus mo ¢opme,
10 QYHKIHUU, UX CTPOCHUE, MUIIEBAs [ICHHOCTb.

8 Mopdonorus n anatomust kopHsi. CTpoeHHE OCHOBHBIX KOPHEIUIOIOB.

9 XapakTepucTHKa U MHILEBas IEHHOCTD KUPOBOI TKaHHU.

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
(MepucTeMBbl).

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

14 Jlenenue ckenera Ha oTaenbl. OCHOBHBIE 00JIACTH Te€jIa KUBOTHOTO.

15 Xapakrepuctuka MOKpOBHON U MEXaHUYECKOM TKaHHU.

16 Mcnonp30oBaHMEe B KaUECTBE MUIIEBOTO ChIPbsl PA3IUYHBIX KJIACCOB KUBOTHBIX.

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

18 Mcrnonp30BaHMEe B KAYECTBE IMUIIEBOTO CHIPhS PA3JIMYHBIX KIACCOB PACTEHHIA.

19 XapakrepucTuka 3>HIOKPUHHO-(EPMEHTHOTO ChIpbs. Mcmonb3oBaHue B MHIIEBOH H
JIETKOM MPOMBIIIUIEHHOCTH.

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

21 OcobeHHOCTH aHATOMUYECKOTO CTPOSHUS! TOMAIIHUX TITHII.

22 OcHOBHBIE BHIBI YOOMHBIX )KUBOTHBIX. VX XapakTepHcTHKA.

23 OCHOBHBIE 3JIEMEHTHI MPOBOISIINX TKaHEH. PaznuyHble TUITBI COCYTUCTHIX ITyYKOB.

24 OcobeHHOCTH aHATOMUU PBIO.

25 CtpoeHue, BUJIOBbIE OCOOCHHOCTH MIEHHBIX TO3BOHKOB MIIEKOMHUTAIOIIHX.

26 CtpoeHue cep/iia, UCIIOJIb30BaHNE B TTUIICBON TIPOMBIIUICHHOCTH.

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

28 OcoOeHHOCTH aHATOMUYECKOTO CTPOSHHS KPOJIHKA.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

29 borannyeckast KiracCU(HUKaLus U CHCTeMaTHKa PACTCHUI.

30 Ctpoenue u pyHKIIMM MEXaHUYECKUX TKAHEH.

31 dyHKIMY 1 OCOOEHHOCTH CTPOSHHS OCHOBHBIX TKaHEH.

32 Knmaccudukamnust mpoBoIsAmmx TKaHed. DyHKIMH KCWIEMBI  (IPEBECHHBI) W
0cobeHHOCTH ee cTpoeHus. KakoBel pyHKIMU (105MBbI (11y0a).

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

34 CtpoeHue ¥ MUIIeBOE 3HAYCHNE )KUPOBOH COCTMHUTEIBHON TKaHU.
CtpoeHue XpsIeBOi TKaHU, €e CBOWCTBA M (QYHKIIMU B OpraHU3Me.

Vmers

yMmeeT

MNPpUMCHATH q)yHZ[aMeHTaJ'ILHBIC 3aKOHBbI

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

Ilpumepvt npakmuueckux 3a0aHUil
1. Ha 3Bepodepme ObLIO MOJNIy4EHO MOTOMCTBO HOpOK: 148 Oenbix, 154 uepHbix u 304
KOXMHYPOBBIX (CBETJIBI OKpac ¢ 4YepHBIM KpecTtoM Ha crnuHke). Onpenenure DeHOTUIB U
TeHOTHUIIBI POJTUTEINCH.

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

3. Y oBca paHHSsSI CHENOCTh JOMHHHpPYET HaJa mo3aHed. Ha ombITHOM ydacTke OT
CKpEIIUBaHUsI MO3/IHECTIeNIOro oBca ¢ Tudpuaom F1 momydeno 59789 panHecnenbix pacTeHUH.
CKOJBKO MPUMEPHO TO3HECTIENBIX PACTEHHI BBIPOCIIO Ha OMBITHOM Y4acTKe?

4. Y TOMaToB KpacHas OKpacka IUIOJI0B IOMUHUPYET Haj KENTOU, a HOpMaJbHasi BHICOTA
pacTeHui HaJ KapJMKOBBIM. MMerT copra KEeNTOIUIOAHBIM C HOPMAaJIBHOW BBICOTOM H
KpPacHOIUIONHBIA KapiauBoBbIi. Kak 1enecooOpa3Hee M3 3TUX COPTOB MOJYYUTh 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, MOTY4YEHbl CEMEHA, U3 KOTOPBIX B30IIJIO TOJIBKO /IBA PACTEHHUS.
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[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

OpaHo U3 HUX OBUIO ¢ OeTbIMU CPEPUUYECKUMU III0JJaMU, APYTO€ C KENTHIMU yATUHEHHBIMU. C
KaKUMHU TUTO/IAMU MOTJIH MOSIBUTHCS €II€ PACTEHUS THIKBBI, €CJIH OBbI B30IILIO OOJIBIIE CEMSH?

6. B monekyne JIHK obnapyxeHo 880 HUTO3HMHOBBIX HYKJICOTHIOB, KOTOPBIE COCTABIISIOT
22% OT BCEro KOJIMYECTBA HYKIECOTHUIAOB 3TOW MoJieKyibl. Omnpenenute:l. CKoabKO
COJICPKUTCS APYTUX HYKJICOTHUIIOB MO OTACIbHOCTH B 3T0M Monekyne JJHK? 1. KakoBa nnuna
JIHK?

7. Kaxkoe cTpoenue 0yaer umets ydactok moiekynsl u-PHK, ecinn uzBectHo, 4T0 yyacTok
onnout u3 nenet JIHK umeer cnenyronryro nocnenoBarenbHocts: ALTAAALUTTTHAAITI?

Ilpumepvt mecmoswvix 3a0anuii
OnuH U3 TUIIOB BUJ000pa30BaHMS:
MaJIEOHTOJIOrMYECKUI
aJUIONATPUYECKUI
bu3HOIOrHYeCKHUit
SKOJIOTUYECKUI

PesynpraT MUKpOIBOIIONINY - 00pa30BaHUE HOBBIX:
CEeMECTB,
poaoB
MOIYJIALUI
BHJIOB

boprba 3a cymecTBoBaHNe, €ECTECTBEHHBIM 0TOOD, HACIEACTBEHHAS N3MEHUYNBOCTD MPOSIBIISIOTCS B
nomyisinuu. [omynsanus 3to:

CTPYKTYpHAasl €AMHUIIA BUAA

€IMHNLIA YKOCUCTEMBI

€MHNLIA BOJIOLUN

KOMITIOHEHT Onocgepsl

Ocobu pas3HBIX MOMYJISAIANA OJHOTO BH/IA:
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JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

CKPEUIUBAIOTCS, HO TIOAOBUTOTO MTOTOMCTBA HE JAIOT
HE MOT'YT CKPEIUBATHCS
MOTYT CKPEIINBATHCS TOJIHKO B HEBOJIE

MOTYT CKpPEIINBATHCS U AaBaTh IIOJOBUTOE TOTOMCTBO

DjeMeHTapHas ¢IMHNIA CYIIECTBOBAHMS BH/IA:
mopoa
[IOABU]L
TIOITYJISLIHS
0c00b

Mopdonornyeckum KpuTeprueM BUAA SIBIISETCS:
ONpeeNEHHbIN apeall pACIPOCTPAHECHHUS
0COOEHHOCTH BHEIIIHETO U BHYTPEHHETO CTPOCHUS
0CcOOEHHOCTH MPOLIECCOB JKU3HEAEATETLHOCTH
CXOJIHBIA HAOOP XPOMOCOM U I'€HOB

O0macThIO paCPOCTPAHEHHUS BU/IA B TPUPOJIC HA3BIBACTCS:
3aII0BEIHUK
OHOT€eOIIEH03
3aKA3HUK
apeai

BuioMm HaspIBaeTcs rpymma ocooeit:
oOHTaroIIas Ha ONpPeCIEHHON TEPPUTOPHH
CKPEITUBAIONIUXCS U NAIOIINX TUIOJOBHTOE TTIOTOMCTBO
0o0HTAaOMAas B pa3HBIX MOMYJISAINAX B OJTHOM OHOTEHO3¢e
CO3J/IaHHAs Y€JIOBEKOM Ha OCHOBE UCCKYCTBEHHOI'0 0TOOpa

4 CkeneTHas MyCKyJnaTypa B OCHOBHOM COCTOMT H3:
a) TJIaIKUX MBI
0) MoTepeYHO-MI0IACATHIX MBIIIII]
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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 OpTraHaM XKHUBOTHBIX OTHOCSIT:
a) runodus
0) rmeyeHb
B) TIOJKEITyTOYHAS JKeJe3a
T') LIUTOBUIHAS XKele3a
Il) CelIe3CHKa
7 OTauyme >KMBOTHOM KJIETKU OT PACTUTEIILHON
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) COCIUHUTEIHHO-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
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHHS OueHouHbIE CpEeACTBA

KOMIICTCHIIN U

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 KaImycTsl — 3TO:
a) BUAOU3MEHEHHBIN MTOI3EMHBIN ITO0eT
0) BUIOM3MCHECHHBIN Ha3eMHBII TI00er
B) BUIOM3MEHEHHBIN KOPEHb
I') BHJIOM3MCHECHHBIN cTeOCTh

Bnagets - IPUHIUTIAMA OHOTpaHC(HOPMAITIH CBOWCTB CHIPhS U
MUIIEBBIX CUCTEM Ha OCHOBE 3HAHUWH B 00JacTH 3agauya;
Guosoru. B cpennux mmpoTax IpUTOK COJIHEUHOW 3HEPTHH 3a ToJl cocTaBmser 3,8 kx/ra. OquH rekrap jeca

pOu3BOANT 3a 1o 10 THICSY KMJIOTpaMM JIPEBECUHBI U JTUCTHEB. B Ka)Kj0M rpaMMe MPOU3BOIUMBIX
BEILECTB 3aKI04YeHO B cpeaneM 19 k. CKoJIbKO MPOLIEHTOB NaJatonleil SHEPruu UCIIONb3YET Jiec?
3amanue 1: YCTaHOBHTE COOTBETCTBHE YPOBHS CTPYKTYPHOUM OpTaHU3aIuu OEIKOB U €ro

XapaKTEPUCTUKOM
YposeHb XapakTepucTHKa
1. [lepBuunas A — TpexmMepHOe 0Opa3oBaHHe MApOBHIHOHN HopMBI ri100yia, 00pa3oBaHHAs HOHHBIMH,
BOJIOPOIHBIMY, KOBAJICHTHBIMH JHUCYTb(OHIHBIMH CBSI3SIMH B TUAPO(GOOHBIMI
B3aUMOJCHCTBUAMU
2. Bropuunas b — nocnenoBaTeIbHOCT AaMUHOKHUCIIOT B MOJUICIITUAHOMN LIETTH, CBI3aHHBIX
NOJUNCIITUAHBIMHA CBA3IMU
3. TpeTI/I‘lHaﬂ B - arperatbl MOJIEKYJI, 06p330BaHHbIe HECKOJIBKMMH IMOJUIICIITUAHBIMU LICTIAMMU,
yIepKUBaeMble CITa0bIMI He KOBAJIEHTHBIMHA CBS3SIMH (MOHHBIMH, BOZOPOIHBIMH,
TUIPOoHOOHBIMH)
4. YerBepTuuHas I' — Monexyna Genka B BUe CHUPAIN WM CKIIaUaToro CIOS, MeXIY CTPYKTYpaMU KOTOPBIX
00pa3yroTcst BOJOPOIHEIE CBSA3U
1. 2. | 3. | 4.
3a,Z[aHI/IC 2: YCTaHOBHUTE COOTBETCTBHE IMPU3HAKOB CXOACTBA FpI/I6OB C PaCTCHHUAMMU U )KMBOTHBIMU
["pynisl IIpu3Haku cxoacTBa
Pacrenus A) HaJMuMe KJIETOYHOW CTEHKU
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OneHouHble CpeCTBA

JKusoTtHble

b) HEMmoABMKHOCTH B BET€TaTUBHOM COCTOSTHUHI
B) I'erepoTtpodHoe nuTanue

I') PazmHOXeHME crIOpaMu

/1) HeorpanuueHHBIH BepXyIIEUHBIH POCT

E) OtcyrcTBHE XI0pOILIACTOB

K) OcmoTHueckoe nuTanue

3) Hanmume k1eToyHOi Bakyonu

W) KnterouHast CTeHKa U3 XUTHHA

K) I'mukoreH B KJIeTKax

JI) O6pa3oBaHHe MOUEBHHBI

2.

CyTh IBOMHOTO OIIOJOTBOPEHUS Y IIBETKOBBIX PACTEHUIL: a) CIIMSHUE SIMIIEKIIETKH ¥ [IEHTPaIbHON
KJIETKH; 0) IEpeHOC yIBOCHHOI'O KOJIMYECTBA IbUIBLIBL; B) CIUSAHUE OJHOIO CIIEPMUS C SHLEKIIETKOH,
BTOPOTO € IIEHTPAIBHOI KJIETKOM 3apOo/IbIIIEBOT0 MEIIKA; I') CIUSHUE CIIEPMUS U BET€TaTUBHON KIIETKH;

1) 00pa30BaHKE MbLIBIIBL.




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

[TpomexyTouHas arTecTanus 1Mo TUCHUIUTHHE «BHOoNIorns) BKIIOYAaeT TEOPETHYECKHUE
BOMPOCKHI, TIO3BOJISIFOIIME  OICHUTh  YPOBEHb YCBOCHHUS  OOYYaIONUMHCS  3HAHUMA,
71a0opaTOpHbIE U KOHTPOJIbHBIC 3aHSTHUS, BBISBIISAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHIM
U BJIQJICHUH, TPOBOAUTCS B (hopMe 3K3aMeHa.

[Toka3zarenu v KpUTEPUN OLICHUBAHUSA IK3aMEHA:

— Ha OIEHKY «OTIMYHO» (5 OamioB) — OOy4arOmMUHUCS JIEMOHCTPHPYET BBICOKHMA
yYpOBEeHb C(POPMUPOBAHHOCTH KOMIIETECHIIMH, BCECTOPOHHEE, CHCTEMATHYECKOe U TIIyOOKOoe
3HaHWE Y4eOHOro MaTepualia, CBOOOIHO BBIMOJHSACT TMPAKTHYCCKUE 3aJaHUsl, 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, 3aTPYJHCHUS NPU aAHATUTHYCCKHX OIEPAIUsX,
nepeHoce 3HaHUK M YMEHUH Ha HOBBIE, HECTAaHAAPTHBIC CUTYAIHH.

— Ha OIICHKY «YIOBJCTBOpPHUTENBbHO» (3 Oamia) — oOy4aroIIuics AEMOHCTPHPYET
MOPOTOBBIA YPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHIINI: B X0€ KOHTPOJILHBIX MEPOTIPHUSATHIHA
JIOMTYCKAKTCS OIIUOKH, IMPOSBISICTCS OTCYTCTBUE OT/ACIbHBIX 3HAHWM, YMECHUH, HaBBIKOB,
00yYaromunCsl UCIBITHIBAET 3HAYMTEIBHBIC 3aTPYAHCHUS MPH ONEPUPOBAHUH 3HAHHUSAMU U
YMEHUSIMH NP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OILIEHKY «HEYJOBJIETBOPUTEIbHO» (2 Oamna) — o0y4aronuiicss 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 BOCIPOM3BEACHUS M OOBsSCHEHHS HH(OpMAIMHM, HE MOXKET MOKa3aTb
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 DJIEKTPOHHBIM HCTOYHHKAM,
MIPEICTABICHHBIM B ()OpME AJIEKTPOHHOTO JOKyMeHTa B (hoHae HaydHOU OmOmmorekn MI'TY
WIH AJIEKTPOHHO-OMOIMOTEUHBIX cUCTeMax. J[ocTym K MeYaTHBIM MCTOYHHUKAM BO3MOXKEH C
MTOMOIIBIO CIEIUATBHBIX TEXHUYECKUX W MPOTPAMMHBIX CPEJICTB, UMEIOIUMCS B HAy4YHOU
oubmuoreke MI'TY.

a) Ocnoenasn numepamypa:

1. Mopdonorust MsICONPOMBIIIJIEHHBIX >KUBOTHBIX (QHATOMHUSI W THCTOJIOTHS) :
yueOHuk / M.B. Cunopopa, B.II. IlanoB, A.D. Cemak [u ap.] ; mox oOm. pex. M.B.
CunopoBoit. — MockBa : UHOPA-M, 2018. — 307 c. — (Bsicmiee oOpa3zoBanmue:
bakanaBpuar). — www.dx.doi.org/10.12737/24497. - ISBN 978-5-16-012309-7. - Tekcr :
sanektponHbii. - 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
nocob6ue / I'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 ocTyma: o moJmricKe.

0) /lononnumenvnan tumepamypa:

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

[w mp.] ; mox pemakimeit B. H. Speirmaa. — 2-¢ u3n. — Mocksa : M3natensctBo FOpaiiT,
2019. — 378 c. — (bakanasp. Ilpuxmagaoii kypc). — ISBN 978-5-534-07129-0. — Texkcr :
snektpounsiii // 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 mnocodue/B.M.boes, B.H.Ilucmenckas, 2-e¢ wus3m., aopadb. w 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. DkcriepTusa pbeid ceBepHBIX BHJIOB. KaduecTBo M 0€30macHOCTH :
yueOHuK / A. A. T'nenos, O. A. Ps3anoBa, B. M. Tlo3HskoBCckui ; moja oOIiei penakuuei B.
M. Tlo3uskoBckoro. — Cankrt-IlerepOypr : Jlans, 2018. — 436 c¢. — 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: ajs
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 oopamenus: 24.09.2020). — Tekcr :
AIEKTPOHHBIN.

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

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 obecnewenue u Hnmepnem-pecypcor:
1. OnextpoHHas 0a3a nepuoanueckux usganuil East View Information Services,

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

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

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

4. Nudopmanmonnas cucteMa - EnuHOEe OKHO J0CTyna K HH(DOPMAIMOHHBIM
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 H-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
pacmpocTpaHsieMoe
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9 MaTtepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIIMHBI

MaTepI/IaJ'IBHO-TCXHI/I‘IeCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Twum u Ha3BaHUE AyJAUTOPHUHN

OcHarieHue ayIuTOpuu

Y4eOHble ayAUTOpPUM JJIsl IPOBEACHUS
3aHATUH JEKIHMOHHOIO TUIIA

MynbTUMeTUHBIC cpeacTa XpaHCeHHUS,
nepefayd M OPEACTABICHUS  y4yeOHOU
nHpopmauu

VY4eOHble ayaUTOPUM JJsl IPOBEIEHUS
IPAKTUYECKUX 3aHATUH, TIPYIIOBBIX MU
MHUBUAYaAJIbHBIX KOHCYJIbTaINH,
TEKYLIEro KOHTPOJISI U IPOMEXYTOUHOM
aTTecTaluu

Jlocka, 3akoHOjaTelbHas, HOPMAaTUBHAsg U
TexHudeckas nokymeHnrtanus, ®OCpI, yueOHO-
METOMYECKas JOKyMEHTALINS

Y4eOHbIC ayAUTOPHH ISl TPOBEICHUS
J1a00paTOPHBIX padOT

OO0opynoBaHue 17151 BBINOIHEHHUS T1a00PaTOPHBIX
paboT, XUMHUYECKast IOCY/1a, PEAKTHUBBI.
Harnsgaele wmatepuanbl:  TaOJHIBI, CXEMBI,
IJTAKaThI.

ITomMemmenust 1j1g caMOCTOSTEILHOU
paboThl 00yJAIOIIUXCS

[TepcoHanbHblE KOMIBIOTEPHI € MakeToM MS
Office, Beixogom B MHTEpHET M ¢ OCTYNIOM B
AIIEKTPOHHYIO UH()OpPMAIMOHHO-
00pa30BaTENIbHYIO Cpe/ly YHUBEPCUTETA

[Tomenienue i XxpaHeHus U
npOopUIAKTHYECKOTO 00CTYKUBAHUS
y4e0HOT0 000PYIOBAHMS

Cremnaxku Ui XpaHeHHs] y4eOHO-HarJIsAHbIX
nocoouit u y4eOHO-METOINYECKOM
JOKYMEHTALlUH
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IIpunioxenne 1
Metoanyeckue yka3zaHus K 1a00paTOPHBIM U IPAKTUYECKUM paboTam

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

Ienp paGotel: PaccMoTpers MHOrooOpasue KJIETOK PAacTUTEIBHOTO M KHUBOTHOIO
OpraHu3MoB. /laTh CPaBHUTEIBHYIO XapaKTEPUCTUKY THIIAM TKAHEU PACTCHUM U )KUBOTHBIX.

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

- B pe3yJbTaTe BBIIOJHEHHUsS pabOThl OOYyYaroLIUiiCs JOJKEH yMEThb CpaBHMBAThH
Ouosnornyeckne 00bEKTHl — KIETKH PACTEHHUIA U )KUBOTHBIX.

ITonoxenus KIIETOYHONU TEOPUH

1. Knerka - HauMeHblIas CTPYKTYpHO-(QYHKIMOHAJIbHAS €AMHULA JKUBOTO U
IIPEJCTABIAET COOOM OTKPBITYIO, CAMOPErYJIUPYIOLIYIOCs, CAMOBOCIPOU3BOASAIIYIOCS
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 pacTeHUI U )KUBOTHBIX OTJIMYAOTCS APYT OT Apyra.

TKAHU PACTEHUH
1 TlokpoBHas TKaHb

‘_,,,._L'.-‘v" l“
3aI_I_II/ITHyIO (bYHKI_II/IIO BBITIOJIHACT NOKPOBHAAA TKAaHb. Omna 3amnuiaer CHApy>XH BCEC
OopraHbl paCTCHUS OT BBICBIXaHMA, HOBpe}K}IeHHﬁ, neperpesa. B KOXUIIEC JTMCTHEB U mo0eros
KJIETKH TOKPOBHOW TKAaHWU TIJIOTHO COMKHYTBI MEXKIY co00l, OHM HUMEIOT IIpO3pavHyIO

KJIETOYHYIO CTEHKY, YTOOBI IPOIMyCKaTh CBET. B KOpHAX M CTEOISX MOKPOBHAS TKAaHb MOXKET
ONpoOKOBEBaTh, MPEBpaLIasch B IPOOKY.

KAETER
ARCTSE

EopHEnoR
B DR

2 IlpoBopsmiasi TKaHb
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biaronaps npoBoasilieli TKaHU BEIlECTBA MOTYT II€pEMELIaTbCs 110 PACTEHUIO.
BemecTBa nepememaroTcs B BOOHBIX pacTBOpax, KOTOPbIE TEKYT IO KJIETKaM IPOBOISIINAX
TKaHed. Y BBICIIMX pACTECHUM MPOBOAAIIAS TKaHb COCTOMT M3 COCYAOB, Tpaxeua H
CUTOBUAHBIX TpyOOK. B mpoBoasmmx TKaHAX €CTb IOpbl U OTBEPCTUS, KOTOpHIE
o0ecneunBaroT NEPEABMKEHNE BELIECTB MEXKAY KIETKaMU.

[TpoBoasias TKaHb MPEACTABISAET COOOW PA3BETBICHHYIO CETh, COCIUHSIOIIYIO BCE

0

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

4. O6pa3oBarenbHasi TKaHb

Knerku oOpa3oBaTeibHOM TKAHM JCIATCS B TEUCHHE BCEW >KM3HU pacteHus. Kietku
00pa3oBaTeNnbHON TKaHU JIeXkKAT TUIOTHO APYT K APYTY, JIENSICh, OHU 00pa3yrOT HOBBIE KIETKH
U TEM CaMbIM 06€CH€‘~II/IBaIOT pOCT paCTeHI/IH HC TOJIBKO B JJINHY, HO U TOJ'IHII/IHy. KpOMe TOro,
KJIETKA 00pa3oBaTeNbHON TKaHW PACTEHHM CIIOCOOHBI MPEOOPa30BHIBATHCS B KIETKU APYTUX
TKAHCH.

0
)
Ji

Boaa ' VIAeKHCABIA
ra3

—

Vereuue

5 OcHoBHas TKaHb

3a co3/1aHKEe ¥ HAKOIUIEHHE BEIECTB OTBEYAET OCHOBHAN TKaHb. IMEHHO B 5TOH TKaHH
HAXOJUTCS XJIopouiul, 6yarogapsi KOTOPOMY M3 HEOPraHWYECKHX BEIIECTB CHHTE3UPYETCS
opranudeckoe BeriectB0. OCHOBHAs TKaHb MPEUMYIIECTBEHHO HAXOAUTCS B JIMCThIX
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 H IIOJIOCTEH OpraHM3Ma U HEKOTOpble »Kene3bl. Yepes
SNUTEINATIBHYIO TKaHb HMPOMCXOIUT OOMEH BELIECTB MEXJYy OpPraHM3MOM U OKpYyKaroulei
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 COCNUHUTENBHOW TKAaHU — OSTO CUJIBHOE pPAa3BUTHE MEXKKIETOYHOTO
BEIIIECTBA.

OcHOBHBIMU (DYHKITUSIMU COCTUHUTENLHON TKaHU SIBIISIOTCS MUTATENbHAS U omopHast. K
COCJTMHUTEIIBHON TKAaHW OTHOCSTCS KpOBB, JiMM(a, XpsiieBas, KOCTHas, XHpPOBas TKaHHU.
KpoBb 1 muMda cocTosT U3 )KUIKOTO MEKXKIETOYHOTO BEIIECTBA U MJIABAIOIINX B HEM KIIETOK
KpOBH. DTH TKaHW OOECICYMBAIOT CBS3b MEXIAY OpPraHaMH, MEPEHOCS pa3UYHbIE Ta3bl U
BelecTBa. BONOKHHCTAas U COCMUHUTENbHAS TKaHb COCTOUT M3 KJIETOK, CBSI3aHHBIX JPYT C
JPYTOM MEKKJIETOYHBIM BEIIECTBOM B BHJIC BOJIOKOH.

Bonokna Moryr jexarb IUIOTHO M PBIXJO. BOJTOKHHCTas COEIWHUTENbHAs TKaHb
UMeeTCsl BO BCeX opraHax. Ha peIXIIyI0 COCTMHUTEIIBHYIO TKaHb ITOX0Xa M JKUPOBas TKaHb.
Omna Oorara KJIeTKaMu, KOTOPbIE HATIOJTHEHBI YKUPOM.
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8 Mplreunas TKaHb

Ora TKaHb oOpa3oBaHa MBIIICYHBIMA BOJIOKHAMH. B HX IUTOIIa3Me HaXOMATCS
TOHYANIIINE HUTH, CIIOCOOHBIC K COKPAIICHUIO. BBIIEISIOT MIaKyI0 W TOMEePEYHOIOI0CATYIO
MBIIICYHYIO TKAHb.

9 HepsHas TkaHb
CXEMA CTPOEHHSA HEPBHOM KNETKH

ARSI MRAEONT € NI QN0R:

CTpyKTypHO! €IMHHULIEH HEPBHOI TKAHU SIBISIETCS] HEPBHAs KieTKa — HelpoH. Hellpon
COCTOMT M3 TeJla U OTPOCTKOB. Te0 HeHpoHa MOXKET ObITh Pa3IMnYHON (HOPMBI — OBaJIbHOM,
3BE€3/14aTOM, MHOTOyro/ibHOM. HellpoH nMeeT oIHO A1po, pacrojararounieecs, Kak IpaBuio, 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.
JIIMHHBIE OTPOCTKU HEPBHBIX KJIETOK 00pa3yroT HEpBHbIE BOJIOKHA. OCHOBHBIMU CBONCTBAMH
HEHpoHa ABIsETCSA CIIOCOOHOCTh BO30YXKAAaThCS U CHOCOOHOCTH MPOBOJIUTH 3TO BO30OYKIEHHE
110 HEPBHBIM BOJIOKHAM.

3agaHus:
1. Ucnonb3ys marepualibl TEOPETHUECKON YacTH W JHUTEpaTypHble MCTOUYHUKH, 3aMOIHUTE
TaOIHITy.

OcobenHoctu
Tun TKaHu 3HaueHue PucyHnox
CTPOEHHUS

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

KoHTpoIsibHBIE BOITPOCHI

1. TloHsATHE KIETKH.

2. ®opMyITHpPOBKA OTIPE/ICIICHUS TKAHH.

3. OcHOBHBIE TIOJIOKEHUS KJIETOYHON TCOPHH.

4. Knetku 3Toi TKaHU CIIOCOOHBI MPE0OPa30BBIBATHCS B KIETKH IPYTUX TKAHEH.

5. Opranudeckne BEIIECTBA CHHTE3UPYIOTCS M3 HEOPTAaHUYECKUX B OCHOBHOHM TKaHU
Oyarogaps HaJM4YMIO STOTO BELIECTBA.
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6. CTpykTypHas eIUHHUIIAa HEPBHOW TKAHU.
7. KieTku 3TOM TKaHH 00ECTICUMBAIOT CBSI3b MEXKy OpTraHaMH.

IIpakTuyeckas padora
«XumMHYeckasi oprann3anus kjierku. Heopranmueckue BeuiecTay

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

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

- B pe3yJbTaTe BBINOJHECHUS pPAOOTHI OOYYAIOMIMICS TOJIKEH YMETh MEPEUUCHISThH
HEOPraHWYECKHE BEIIECTBA, BXOMSAIINE B COCTaB KJIETKM M Ha3bIBaTh MX OHOJIOTHYECKOE
3HAYCHHE.

IHos0keHus1 KIETOYHOM TEOPUH.

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

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

3. KiteTka npoucxXouT TOJIBKO OT KIIETKH.

4. MHOroKJIeTOUHbIE OpTraHU3MbI IPEACTABISAIOT COOO0M CII0KHO OPraHU30BAHHBIE

WHTETPUPOBAHHBIE CUCTEMBI, COCTOSIIINE U3 B3aUMOICUCTBYIOIINX KIIETOK.

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

Bopa. Cunraercs, yTo MUJIIMApAbl JIET TOMY Ha3aJl B NEPBUYHOM OKEAHE Ha Haulei
MJIaHETE 3apOJWJIaCh JKU3HB, W BCs JaJIbHEWINAs SBOJIONMS TPHUPOABI ObLIa HEPa3pHIBHO
CBsA3aHA C BOJOW. YHHKAIbHBIE CBOWCTBA AITOH OTHOCHUTEIHHO HEOONBIION MOJIEKYIIbI
MO3BOJIMUIM HaIleH INIAaHETe CTaTh TaKOM, Kakasg OHa ecTh ceidac. Bce »kurenm 3emin,
pacTeHUs U KUBOTHBIC, TPUOBI U OakTepuu, 00S3aHBI BOJE KU3HBIO. B 4éM ke 3akmoyaercs
0COOEHHOCTB ITOTO BEIIecTBA?

Monekyna BOJAbI — 3TO Ounoivb, T.€. Ha OJHOW CTOPOHE MOJEKYJbl COCPEIOTOYEH
YAaCTUYHBIA TOJOKHUTEIBHBIA 3apsil, a Ha APYIrOM KOHIE — YaCTUYHBIA OTPULATEIIbHBIN.
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),
MOJINCaxXapubl U HEKOTOPHIE OCIIKH.

Booa yyacTByeT BO MHOTHUX METa0OJIMYECKHX Mporieccax. B peakiusx ruaponusa Oenku
PaCIICIUIAIOTCS 10 aMUHOKHCIIOT, @ KpaxMall — J0 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: HCHApeHHe Yy pPACTeHUH M MOTOOTIECICHHE Yy >KUBOTHBIX
SBIIIIOTCS  3alIUTHBIMH PEAKIUSMUA ¥ TO3BOJIIIOT MPH MHUHUMAIBHOH IOTEpE BOIBI
CYILIETBEHHO CHU3UTH TEMIEpaTypy Tena.

[TpakTHUYeCKH TIOJIHAS HECHCUMAEMOCHb BOJBI O0eCTieunBacT Mo aepKaHue (Gopmbl
KJIICTKH, & 6A3KOCMb IPUIIAET BOJIC CBOMCTBA CMA3KH.

Boicokaa cuna noeepxHocmmoz0 HamsaxiceHus BOAbl 00ECIEYMBACT BOCXOJSIIMA H
HUCXOJSIIUNA TPAHCIIOPT BEUIECTB B PACTCHUSIX U JIBH)KEHHE KPOBU B KaMMUIsIpax.

Coumn. 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/ieleHbl MEKIy KIETKON 1
OoKpykarwmie cpenoil. MMmenHo Onarogapsi 3TOMY OCYIIECTBISIIOTCSI MHOTHE Ba)KHbIC
MPOLIECCH JKU3HENIEATEIbHOCTH, TaKhe KaK BO30YXKIEHHE HEPBHBIX KJIETOK, COKpalleHue
MBIIIEYHBIX BOJIOKOH.

AHHOHBI C1a0bIX KHUCIIOT (HCO3*, HPO427) YYaCTBYIOT B MOJJEPKAHUH KUCIOTHO-
nieniouHoro 6amanca (pH) kiretku. AHHOHBI (HOCHOPHOI KUCIOTHI HEOOXOIUMEI ISl CHHTE3a
HYKJICOTH/IOB U HYKJIEHHOBBIX KUCIOT.

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

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

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

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

BaxHelre aHHOHBI KIETKH.
(nepeuucaumos aHUOHbL)

MuHepanbHbIe BEIIECTBA, HAXOMASAIIUECS B
KJIIETKE B HEMOHU3UPOBAHHOM (hopMme.

4 KOHTpOJIbHBIE BOIPOCHI

[TonsTHE TUIIOIB.
I'unpodobublie BemecTsa.
I'uapodunbHbIe BelecTna.
[lepeuncnuth CBOMCTBA BOJIBI.
3HaueHue KaTUOHOB U aHHOHOB.

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

Lesab padorsl: chOpMUPOBATH NMPAKTUUECKUE YMEHUS U HABBIKM PELUCHUS YIPaXXHEHUH U
3aJa4 10 MOJICKYJISIPHOM OMOJIOTHH, YMETh paboTaTh ¢ TaOIUIAMH.

Teopernueckuii maTepual

Cunme3 Oenxka - OIWH W3 OCHOBHBIX IPOIIECCOB MeTadolM3Ma B KJIETKE. JTO -
MaTpuuHblii cuHTe3. s cuHTe3a Oenka HeoOxomumer JIHK, wPHK, TPHK, pPHK
(puboCOMBI), aMUHOKHUCIOTHI, (hepMEHThI, HOHBI MarHus, sHeprust AT®. OcHoBHas poJib B
OTIpesieNieHuH CTPYKTYpHhI Oenka npuHaanexut JJHK.

Uudopmanus 00 aMHUHOKHCIOTHOM IOCJIENIOBaTeIbHOCTH B  MOJIEKyle 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 MoCcie10BaTeIbHOCTHIO
3 HYKJICOTH]IOB, HA3bIBAEMBIX TPHUILIETOM, WJIM KOJAOHOM. M3 4 HYKJIEOTHI0B MOKHO CO3/1aTh
64 paznuyHble KOMOMHAIUY TI0 3 HYKJIEOTHAA B KaXKI0M (43:64).

CBoiicTBa TeHETHYECKOT0 KOJAa
1. 'eneTndeckuii KOJ mpuniemmbiii.

Tpunnersl HYKJICOTHAOE AMHHOKHC/IOTEI
YUY CEepHH

rgy aTaHHUH

I'VII BATHH

2. Kon svipootcoen. D10 03Ha4YaeT, 4yTo Kax/aas aMMHOKHUCIIOTa KOJUpPYeTCsl Oojiee 4YeM OJHUM
KOZOHOM (0T 2 710 6):

TpHNIETH HYKISOTHAOB AMHHOKHCTIOTHI
Y¥T

s Jefinun

vy

Y1

3. Kon ne nepexpwigarowuticsi. IT0 3HAUYNUT, YTO MOCIEIOBATEIIBHO PACTIOJIOKEHHBIE KOJIOHBI
SBJISIFOTCS TTOCJIE/IOBATEIBHO PACIIOI0KEHHBIMU TPUILIETAMH HYKJICOTHIOB!

KOIOHEI VVII VIV VV]

AMHHOKHCIOTHL CI)E:HHJIEIJ]EIHHH CCPHH JeHIHH

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

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

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

7.3akaHYMBaeTCA CHHTE3 Oe€lika OJHUM W3 TPEX CMON-KOOOHOS, HE  KOJHUPYIOIINX
aMUHOKUCIHOTEL: VAT, VAA, VTA.
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Tadauuma reHeTH4ecKoro Koaa

AMHHOKHC10TA

Konousr nPHK

DenmnataHUH
Jeftuun
Hiaonefinnn
MeTHoHWH

¥V, Vvl

YVA, VVT, LIVY, 1YL
YIHA, VI, AVY, VAIL. AVA
AVT

Baann 'Yy, IT'VLH, VA, I'VID
Cepun VIV, VIIIL, ¥YIIA, VIIT
Mponun noy, oL, A, e
Tpeonun ALY, ALLLL, ALLA, ALLD
ATAHWH Ty, TIIO, TIHIA, TIIT
Tuposun VAY, VAL

[meThHanH HAY, 1ALl

INmuun HIAA, TTAT

AcnaparmyH AAY, AAILL

Jusun AAA, AAT
ACTIAPATHHOBAA KHCIOTA T'AV, TAII

IayrasmiH FAaA, TAT

Lncrenw VIV, vVIrua

Tpuntodan ¥IT

ApPruHHMHOBAY KMCIOTA Ury, uro, ura, urr
ApPruHEH ATA, AIT

VYuactok JIHK, conepxamuii uHbOpMAIMIO O CTPYKTYpE OIpEIeIIeHHOro OenKa,
Ha3bIBAlOT T'CHOM. ['€H HemoCpeACTBEHHOI'0 ydacTHs B CHHTe3e Oellka He IpUHUMAeT.
[Tocpenaukom Mexnay reHoM u Oenxom siBisiercss mHpopmanmonnas PHK (uPHK). JTHK
urpaet poap marpuuel A cuHre3a nPHK B anpe knetku. Monekyna JIHK Ha yyacTke rena
packpyuuBaetrcs. C onHoOM u3 ee wnened mnepenucbiBaeTcs uHpopmanus Ha uUPHK B
COOTBETCTBUU C MPHUHLMIIOM KOMIUJIEMEHTAPHOCTH MEXAY a30TUCTBIMU OCHOBAaHUSAMH
HYKJIIEMHOBBIX ~ KHCJIOT. OTOT  MpOLECC  HAa3bIBAIOT mpaHcKpunyuetl. TpaHCKPUIILUS
IPOMCXOIUT B siJipe KIEeTKU Nnpu yyactuu Gpepmenta PHK-nonumepassl u ¢ ucnosib30BaHNEM
sHeprun AT® (puc. 1)

Jimoitmuan crompasts JIFEK

r g
iy P TRt %
e\
X [~}

CaobGonsanie
ny neosuwnTpudocdaTn

= Tpaucxputsugmm "
FOTEPANIC KM pyemas

uernst JIHK seroBas

COQMHAROTCH

Pucynox 1 Tpanckpuniusi.
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Cunte3 Oenmka OCYIIECTBIISIETCS B LUTOIIa3Me Ha pubocomax, rae WPHK cmyxwur
Matpuiieit (puc. 2). IlepeBoa mociaenoBaTeIbHOCTH TPHUILUIETOB HYKJICOTHIOB B MOJICKYIIE
nPHK B crenn(UIecKyro [10CIEA0BATEIBHOCTD aMHHOKHUCIIOT
Ha3bIBAIOT mpancasayuen. CunresupoBanHas MPHK BbeixoguT depe3 mopel B siAepHOU
000JI0YKe B IMTOIUIA3My KIIETKH, OOBeIuHseTCs ¢ pubocomamu, oOpa3ys MOIUPHOOCOMBI
(momucomsl). Kaxkmass pubocoma COCTOMT M3 OBYX CyOBEAMHHI] - Oosbmioi u Manmoi. uPHK
NPUCOCTUHSIETCS K MaJIo CyObEAMHHULIE B IPUCYTCTBUU HOHOB Maruus (puc. 3).

NaeTeg

AL - L A EEE T
a

furonsoimg

FOOHCARULR e [

Pucynok 2. Cunte3 6enka

Antpmmoaapin - TFH K cun reraan I,..-

Neoimes crmpans THK . = {_ [;B_g_

PHE-nomsrsepiaa K paaLipe et Ancipg-

Anepin ofone TPHEK-ammec- MROTE
HRCTOTR R M TPHE

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

ToaaMmenTanan mem:
CEOIMT &

Pucynox 3. OCHOBHBIE CTPYKTYpPHI, 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
(aHTHUKOJIOH), KOTOPBIN KOMILIEMEHTapeH Tpuruiety HykieotunoB Ha UPHK (konony).

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 »stomy komony mnoaxomut 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, coneprkaiyro aHTHKOJOH, KOMIUIEMEHTapHbIH 3TOMYy KoJoHY. TPHK
COJICPXKUT BTOPYIO aMHUHOKHCIIOTY. MeXly TIepBOil U BTOPOH aMHUHOKHCIOTaMHU 00pa3zyercs
NenTUaHas CBsi3b. PubocoMa mpepsIBUCTO, TPUILIET 3a TpUILIETOM, nepemernaercs mo nPHK.
ITepBas TPHK ocBoGok/1aeTcss M BHIXOJUT 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.

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

A - cBsa3piBaHuEe amuHoanui - TPHK;

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

B - nepemerienne puO0COMBI Ha OJTMH KOJIOH.

BBIXOJHT U3 PUOOCOMBI M IPUOOPETAET CTPYKTYPY, CBONCTBEHHYIO JaHHOMY OEIKY.

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) — uPHK — Oenok-pepmeHT — Omoxumuyeckas peakuus —
HACJIECTBEHHBIN MPU3HAK.

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

. Makpomonekyna -

. buononumep -

. Monowmep-

. AMMHOKUCJIOTHI -

. GepmeHr -

. Hykneorun -

. JHK -

. PHK -

10. KommiemenTapHOCTSD -

3ananue 2: Pemuts 3a/1a4M 110 BapUaHTaM.

O 03O L B W

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

2. UzsectHo, uro Bce Buabl PHK cunresupyrorcs na [IHK. ®parment /IHK, nHa
KOTOPOM  CHHTE3upyeTcs  ydacTok neHTpanbHod 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 PUCOECIUHSAFOTCA
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 JJHK. Pparment JAHK, Ha
KOTOPOM  CHHTE3MpyeTcsi  y4acTok  meHrtpanpHodM menu TPHK, wumeer  Takyro
nocienoBareabHOCTh: [IIUTTAAITTTI TTAT. YcraHOBUTH MNOCIEAOBATEIBHOCTh YYacTKa
TPHK, cunTesupyemoro Ha 3ToM (pparmMeHTe M aMHUHOKHCIOTY, KOTOPYIO IEPEHOCHT 3Ta
TPHK, ecnu BTOpOii Tpuruier coorBeTcTByeT aHTUKkoA0HY TPHK.

Bapuanm Ne 3

1. bBenok koaupyercss TakoW TmoOCleNOBaTeabHOCThIO  HykiaeoruaoB JIHK:
TITTATTATTAATI TULT. OnpenenuTs mocien0BaTEIbHOCTh AMUHOKHUCIIOT B OEIKe.

2. ®parment JHK umeer cnemyrommii coctaB: FALIHALITIAATITTT. Onpenenuts
MOCJIEI0BATEIbHOCTh HYKJI€0TH10B BO BTOopoi nenu JIHK u maccy 3toro yvacrka.

3. UsBectHo, uto Bce Buabl PHK cunrtesupyrorcs na [IHK. ®parment /JJHK, nHa
KOTOPOM  CHHTEe3Upyercsi  y4yacTok  HeHTtpanpbHodM wnenu TPHK, wumeer Takyro
nocienoBareabHOCTh: AAAATAIAAALLL YcraHoBuUTh MOCIEIOBATENBHOCTh YydacTKa
TPHK, cunTesupyemoro Ha 3TomM (parmMeHTe W aMUHOKHUCIOTY, KOTOPYIO IMEPEHOCUT 3Ta
TPHK, ecnu tperuii Tpumuier coorBeTcTByeT aHTUKO10HY TPHK.

Bapuanm Ne 4

1. M3BectHo, uto Bce Buapl PHK cunresupyrorcs na [JHK. ®parmentr JHK, Ha
KOTOPOM  CHHTE3HMpyeTrcsi  y4dacTok  meHrtpanpHodM nenu TPHK, wumeer  Takyro
nocinenoBarenbHOCTh: L[TITIAATAAATLI. VYcTaHOBUTH HOCIEAOBATEIBHOCTh YydacTKa
TPHK, cunTe3upyemoro Ha 3TOoM (pparmMeHTe M aMHUHOKHCIOTY, KOTOPYIO IEPEHOCHT 3Ta
TPHK, ecnu BTOpoii Tpumier coorsercTByeT anTukoaony TPHK.

2. ®parment UPHK: VYYVAVI'VYVITT AA. Onpenenuts ¢ kakoro ydactka JJHK
CUHTE3UPOBAH ATOT GparMeHT U €ro JJINHY.

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

KoHTpoIIbHBIE BOITPOCHL.

1. Otimnune monexyn J{HK or PHK.

2. Bunel PHK 1 ux ponb B cunTe3e Oenka.
3. Buast HK 1 ux ponb k kiertke.

4. Cymuocts koaa JIHK.

IIpakTnyeckas padora
«Crtpoenue n pyHKkuum kjiaeTku. OpraHouabl KIeTKH»

Hesb padoThi: 3yunTh CTpoeHUS U PYHKIIUH OPTraHOMIOB KIETKH.

- U1 (OPMUPOBAHUS YMEHUH OOYYaroOUIUiics NOJDKEH 3HATh MOHATHE KIIETKA, MOJI0KEHUS
KJIETOYHOW TEOPHH.

- B pe3yibTaTe BBIMOJHEHUS paboThl OO0ydaroUIMiics JOKEH YMeTh MepeduciIsTh
OpraHOM/[Ibl, BXOASIIME B COCTaB KJIETKU U Ha3bIBaTh UX OMOJOrMUYECKOE 3HAUEHUE.

Teopernuecknii MaTepua - CTpoeHne :;KHUBOTHOH KJIETKH.
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MNASMATUHYECKARA
MEMBPAHA

SHAOIUIASMATHYE MUTOXOHA
CKAA e

HTR

Oupomnasmaruyeckas cetb (DIIC). Cucrema BeTBAUIMXCS KaHalbIEB. [I[poHU3BIBAIOT BCe
nutoriazMy. B Hytpun DIIC nmpoucxonsT BHyTpuKIeTOuHbIe Hporecchl. [1o cucteme cetu
OCYIIIECTBIISIETCS] TPAHCIIOPTUPOBKA BEILIECTB.

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

JImzocombl. Ily3bippku ¢ OJHOH MeMOpaHOH, B KOTOPBIX 3aKIIOYEHBI ()EPMEHTHI.
Pacmiemuisiror MoJIeKyJIbl, TEM CaMbIM Y4acTBYIOT B ITUIIEBAPEHUH KIIETKH.

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

PuGocomer - HeOGombpmme Tena B ¢opme cdepbl. [Ipou3BOmAT CHHTE3 IMONMHIIEHTHIHBIX
LIETIOYEK.

Knerounslii 1eHTp U3 JBYX UWIMHAPHUYECKUX OPraHOMIOB — LEHTPHOJEH. YUacTBYeT B
JIEJIEHUN.

SAnpo - pacnonaraercs B LIEHTPE U UMEET OBAJIbHYIO MK Kpyriyio Gopmy. B siape xpanurcs
rereruyeckas nHpopmanus B Buae JJHK ¢ Oenkamu rucronamu.

[InazmaTudeckass MemOpaHa — OTTPAaHUYMBAET COAEPKUMOE KIETKU OT OKpPY)KAIOIIeH cpeibl
(Ipyrux KJeTOK, MEXKJIETOUYHOTO BELIeCTBA), COCTOMT M3 MOJIEKYN JHUIHIOB M Oelka,
o0ecrieunBaeT CBSI3b MEXKIYy KIETKaMH, TPAHCHOPT BEHIECTB B KIETKY (MHHOLUTO3,
GdaronuTo3) U U3 KIETKU.

[uronnasma — BHyTpEHHSS MOy KHUIKasi Cpela KIETKH, KOTOpas 00ECeunBaeT CBA3b MEXIY
pPAacloJIO)KEHHBIMM B HEW SIIpOM M OpraHonjamMu. B nurormiasme HpoTeKaroT OCHOBHBIE
MIPOLIECCHI KUZHENEATEIBHOCTH.

Bakyonu — mosiocT B LMTOIUIA3ME, 3alOJHEHHBIE KJIETOYHBIM COKOM, MECTO HAKOIUIEHHS
3alaCHBIX MUTATEJbHBIX BEIIECTB, BPEIHBIX BEIECTB; OHU PETYINPYIOT COAEPKAHUE BOJIbI B
KIIETKE.
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[Tnactuae! (XJI0pOIIIACTHI, JIEWKOIIIACTHI, XPOMOIUIACTHI), X COAEPKAHUE B KJIETKE — IJIaBHAs
0COOEHHOCTh PaCTUTENILHOTO OpraHu3Ma. XJIOPOIUIACThl — IUIACTHU/IbI, COAEPIKAIINE 3EJIEHBIN
OUTMEHT XJIOPOQHIUI, KOTOPBIM IOTJIONIAET PHEPTUI0 CBETa W HCIOJIb3YeT €€ Ha CHUHTE3
OPraHMYECKUX BEILECTB U3 YIJIIEKUCIIOTO 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, y4acTBYIOIINE B JICJICHUU KIJIETKH.

IIpakTnyeckas padora
«CpaBHeHHe npoueccoB (POTOCMHTE3a U XeMOCHHTE3a»

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

Teopernuyeckuili maTepuall

@doTocuHTE3 3TO TMpolecc OO0pa30BaHUS IKUBBIMH  PACTUTEIBHBIMU  KIIETKAMH
OpraHWYECKUX BEIIECTB, TAKUX, KaK caxapa M Kpaxmal, u3 Heopranudeckux - u3 CO; u BoabI
- C IOMOIUBIO DHEPIMM CBETA, MOTJIOLAEMOr0 IMUIMEHTAaMH PACTEHUH. OJTO Mpolece
MMPOU3BOJACTBA NNHUIIU, OT KOTOPOI'0 3aBUCAT BCC JXUBLIC 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, Mpoxoadiue 0e3 BblIeNEHUS Kuciaopoaa. ['nmaBHyro peakiuio (OTOCHHTE3a,
UAYIIETO C BBIACIEHUEM KHUCIOPOAa, MOXKHO 3alIACaTh B CIEAYIOIEM BUJE:

Boaa + HeopranudeckHe pelljectea + Ceer —>
= Oprama4decKkHe pelllecTea + Kucriopoxn
<>

K opranmueckum BemiecTBaM OTHOCSTCS BCE COCIMHEHUS Yriepojia 3a MCKIIOUSHHEM
€ro OKCH/I0B M HUTPHUI0B. B HanbombiieM kojuuecTBe 00pa3yroTcs MpH (HOTOCHUHTE3E TaKHe
OpraHMYecKHe BEIIeCTBA, KaK YIIIEBOAbI (B TIEPBYIO OYepeAb caxapa H Kpaxmaln),
AMHHOKHUCIOTHI (M3 KOTOPBIX CTPOSITCA OENKM) M, HAKOHEL, JKUPHBbIE KUCIOTHI (KOTOpBIE B
codeTaHnd ¢ rHIepodochaTom CirykaT MaTEPHATIOM JJIsl CHHTE3a KUPOB).

M3 HeopraHmyeckux BELIECTB U CHHTE3a BCEX ITHX COEAMHEHHH TpeOyroTcs Boja
(H20) un muoxcup yraeponaa (CO,). Ins aMUHOKHUCTIOT TPEOYIOTCS, KPOME TOTO, a30T U cepa.
PacTenus MoryT moriomars 3TH 3JI€MEHTHI B JOpMEe UX OKCHJIOB, HUTpaTa (NO*) u cynbdara
(SO,¥) wnum B apyrux, Gonee BOCCTAHOBICHHBIX (opMax, Takmx, kak ammmak (NHs) wmm
cepoBoziopo (cynbdun Bogopoaa HyS).

B coctaB opraHMYecKMX COEIMHEHH MOXET BKIIOYATHCS MPHU (POTOCHHTE3E TaKXKe
docdop (pacreHus MOMIOMAT ero B Buae Gocdara) U MOHBI METAIUIOB - Kelle3a U MarHusl.
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Maprasern 1 HEKOTOpBIE APYrHe JIEMEHTHI TOKEe HEOOXOIUMBI JUIs (POTOCHHTE3a, HO JIMIIb B
CJIEIOBBIX KOJIMYECTBAX.

VY Ha3zeMHBIX pacTeHHUil BCe 3TH HEOpraHWYECKHe cOoelnHEeHHs, 3a uckiodenuem COy,
noctynatoT yepe3 kopHu. CO; pacTeHus MOIy4aroT U3 aTMoc(epHOro Bo3ayxa, B KOTOPOM
cpennsisi ero konuenrpanus cocrasisier 0,03%. CO; noctrynaer B aucths, a Oy BbIIACISICTCS
U3 HUX Yepe3 HeOOoJIbIINe OTBEPCTHUS B SMIUAEPMUCE, Ha3biBaeMble ycThuiaMu. OTKpbIBaHUE U
3aKphIBAHUE YCTBUI] PETYJIUPYIOT OCOOBIE KJIETKH - MX Ha3bIBAIOT 3aMBIKAIOIIMMHU - TOXKE
3eJIEHbIE U CIIOCOOHBIE OCYIIECTBIATH (DOTOCUHTES.

Korma na 3ampIkaroniye KIETKM MaJaeT CBET, B HUX HAYMHAETCS (POTOCHUHTES.
HakomuieHue ero mpoJyKTOB BBIHY)KJIA€T 3TH KJIETKH pacTaruBaThes. [Ipu 3ToM ycThuuHOE
oTBepcThe OTKphIBaeTca mupe, 1 COp MPOHUKAET K HIDKENEKAIIUM CIIOSM JIUCTA, KIETKU
KOTOPBIX MOTYT TeNephb MPOA0IKaTh (OTOCUHTE3. Y CThUIA PErYIUPYIOT U MCHAPEHUE BOJBI
JHUCTBSMH, TaK HA3bIBAEMYIO TPAHCIHUPALUIO, MOCKOJIBbKY OOJBIIAs YacTh BOASHBIX IapOB
MPOXOJUT UMEHHO Yepe3 3TU OTBEPCTHSL.

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

Cger B (hOTOCHHTE3€ UTPAET POJIb HE TOJBKO KaTalln3aTopa, HO M OJHOTO M3 PEarcHTOB.
3HauuTeNbHAsS YacTb CBETOBOW JHEPIrHH, UCHOJIb3YeMOW pacTeHUsIMU Npu (OTOCHUHTESE,
3aracaercsi B BHJE XMMHUYECKOW TMOTCHIMAIBHOW PHEPTUM B MpOAyKTax ¢orocuHresa. s
OKCUT€HHOTO (DOTOCHHTE3a, B TOW WM HHOW Mepe MPUTOACH 000 BHIMUMBIN CBET OT
¢uoneroBoro (mmmHa BomHBI 400 HM) 1m0 cpemnero kpacHoro (700 Hm). Ilpum HEKOTOpPBIX
BUJaX OaKkTepuanbHOro (OTOCHHTE3a, HE COMPOBOXKAAroIierocs BeiaenaeHHeM Oz, MOXKET

3¢ (HEKTHBHO UCTIOIB30BATHCS CBET ¢ OOJBIICH TMHON BOJIHBI, BIUIOTH JI0 TaJTbHETO KPACHOTO
(900 uM™).

MCT 0 PAIPLAL . e, uA' - 4 A
[CUNBMO YRENUYeEND ] D .
- ' Ky Tneyns &

Fapxrm

ITMBEOMNC
’ - ] o
A5 1 nanncaman g CHMTEMPOBIMHE COMMEN
Gkl NEPEHOTETCN 15 KODHM W 0T I S5 TH e
> l PUCTEHAR 00 COGYM T ke NPOSOASILAR
W TyGraroe Teamn CUCTEMA
\ T FLOSHE 11 MITHET s S G T CTEENR
sty TOCTYTRUOT B KODHN U NEReNOCITES
DRI DG X NINCTHOM IO COG YL KGN eME
Yoremue
JDAALIOWIR KHETED KOPHEBAS CHCTEMA
8 NOuBE

HPKHAR ANVAEPMWC T1CTA

MO KT YeTumue

@DOTOCHHTE3 - ITO MIPOLECC, OT KOTOPOI'O 3aBUCUT BCA KHU3Hb HA 3eMiie. OH IPOUCXOJUT
TOJIbKO B pacTeHHsiX. B xone ¢oTocuHTE3a pacTeHHe BbIpaOATHIBAET W3 HEOPraHHMUECKUX
BEIIECTB HEOOXOAMMBIE JJISI BCEro >KMBOIO OpraHMuYecKue BemiecTBa. JIMOKCUA yriepona,
coJieprKalIuiicsl B BO3yXe, MPOHUKAET B JIUCT Yepe3 0coOble OTBEPCTHS B AMUAEPMUCE JIUCTA,
KOTOpBIE HA3bIBAIOT YCTHUIAMH; BOJAa U MMHEpAJIbHBIE BEIIECTBA NOCTYNAIOT U3 IIOYBBHI B
KOPHHU U OTCIOJIa TPAHCIIOPTUPYIOTCS K JIUCTHSIM 10 MPOBOJALICH crcTeMe pacTeHUS.
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DHepru, HEOOXOAUMYIO JIsi CHHTE3a OPTaHMYECKHUX BEIIECTB M3 HEOPTaHUYECKHX,
noctapinsier CoOJHIlE; 3Ta SHEPTUs MOTJIOMIAETCs MUTMEHTAMH PAcTEeHUH, TJIaBHBIM 00pa3oM
xyopopuiuioM. B KileTke CHHTE3 OpraHMYeCKUX BEIIECTB IPOTEKAET B XJIOPOIUIACTAX,
KOTOpBIEe cojepxaT xJiopopuut. CBOOOIHBIN KUCIOPOJ, Takxke oOpa3yroluiics B Ipolecce
¢dorocunTesa, BoACSACTCS B aTMOChEpy.

COMILE

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

M Kpaxman) +

COy

KMCAOPOM (O2), mransnsmssanii s oy

JENEHBIA NKCT

Pucynok 1 — Ilponecc ¢porocunTesa

Poab dorocuuTe3a. CyMMapHBId UTOT XUMHUYECKHX PEAKIUi (OTOCHHTE3a MOXKET OBITh
ONMCaH I KaXJIO0ro U3 €ro IpPOAYKTOB OTACIbHBIM XUMHUYECKUM YypaBHeHUeM. [l
IIPOCTOr0 caxapa IIOKO3bl YPABHEHUE UMEET CIIEIYIOIINNA BU:

CreT +6CO, +6H,0 —— P PR 5 60, + CgHy504 .

YpaBHEHHE TMOKA3bIBAET, UTO B 3€JCHOM PACTEHHUM 3a CUET DHEPTrUU CBETA U3 IECTH
MOJIEKYJ BOJABI M IIECTH MOJIEKYJ JUOKCHA yriiepoja o0pa3yercss 0JJHa MOJEKYJa TITFOKO3bI
U IIeCThb MOJIEKYJ Kuciopoda. [Jroko3a - 3TO JMIIb OJUH W3 MHOTMX YIJIEBOJIOB,
CUHTE3UPYEMBIX B pacTeHHsX. Hipke mnpuBeneHo oOiiee ypaBHeHHE i 00Opa3oBaHUS
yriaeBojia C N aTOMaMu yIiiepo/ia B MOJIEKYIIE:

CBeT e nCO2 e HH20 SEJIEHOE PACTEHHE

> n0s +(CH-,0 )u >

VpaBHeHHMs1, ONKCBHIBAIONINE 00pa30BaHUE JPYTHMX OPraHUYECKUX COEAMHEHUM, MMEIOT
HE CTOJb ImpocTod BuA. [l cuHTE3a aMUHOKHCIOTHI TpeOyIOTCS JOMOJIHUTEIbHbIE
HEOpPraHMYEeCKUe COeIMHEHMs, KaK HalpuMmep, pu 00pa30BaHUU IIUCTEUHA:

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

3€JIEHOE pacCTEHHE

LI

>C3H709NS+6 150,

Ponpb cBeTa kak peareHra B mporiecce pOTOCHHTE3a JIerde JOKa3aTh, €CIIM 0OPaTUTHCS K
JIPYrol XUMHYECKOM peaklnuh, a MMEHHO K ropeHmro. [7oko3a - o/Ha W3 CyObEIUHUIL
LEJUIIONIO3bl, TJaBHOTO KOMIIOHEHTAa JIpeBeCHHbL. ['OpeHHe TJIIOKO3bl OMHUCHIBACTCS
CJIETYIONIUM YPaBHEHUEM:

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

+Temo + apyrue GopMbl SHEPrHH __
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OTO ypaBHEHHE TNpEACTaBIAET co00il oOpalieHne ypaBHEHHs (OTOCHHTE3a IIIIOKO3bI,
€CII HE CYUTATh TOTO, YTO BMECTO CBETOBOW SHEPIUH BBIJEISACTCS TIIABHBIM 00pa3oM Terio.
[To 3aK0HY COXpaHEHHs YPHEPTUH, €CIIU MIPU TOPEHUH SHEPTHUS BBIIEISIETCS, TO IPU 00paTHON
peakIu, T.e. py POTOCHHTE3E, OHA TOJDKHA MOTJIONIATHCS.

buonornueckuii aHamor ropeHust - JbIXaHUE, TIOATOMY JBIXaHUE OIMUCHIBACTCS TEM HKe
ypaBHEHHEM, YTO M HeOmoJorndeckoe ropeHue. /s Bcex KUBBIX KIETOK, 332 HCKIIOUECHHEM
KJIETOK 3€JICHBIX pAcTeHUH Ha CBETy, HCTOYHMKOM OJHEPrHH CIy)XaT OHOXMMHUYECKHE
peakiuu. JlpixaHue - TJIaBHBIH OMOXMMHYECKHH MPOLECC, BBHICBOOOKIAIOUIMN SHEPTHIO,
3araceHHy0 B Xoje (OTOCHHTE3a, XOTS MEXKIy STUMH JIByMs IMPOILECCAMU MOTYT JIeXKaTh
JUTMHHBIE TIMIIEBHIC eTIH.

[TocTOsHHBI ~ MPUTOK  SHEPrMM  HEOOXOAMM Uil JIIOOOTO  NPOSIBICHHSA
KU3HEICATCIIPHOCTH, M CBETOBas JHEPrUs, KOTOPYIO (OTOCHHTE3 mpeodpazyeT B
XUMHUYECKYIO TOTEHIIHATBHYIO SHEPTUIO0 OPTaHUYECKUX BELIECTB U MCIIOJIb3YET Ha BBIACICHHUE
CBOOOIHOTO KHCIIOPOJA, - 3TO CIMHCTBCHHO BAXKHBIM MEPBUYHBIA HMCTOYHHK DHEPTHU IS
BCETO KUBOTO. JKMBBIE KIIETKH 3aTEM OKHCISIOT («CKUTAIOT») ITH OPTaHUYECKUE BEIIECTBA.

3aganus: Vcnonp3ys MaTepualibl TEOPETHUECKON YacTH U JINTEPATyPHBIC HCTOUHUKH,

BBITIOJITHUTEC 3a/laHNA U OTBETHTC HAa KOHTPOJIbHBIC BOIIPOCHI
3ananme 1: 3aKOHUUTH HAYAThIE IPEAJIOKCHHSL:

1. ABTOTpOodamu HA3BIBAIOT PACTCHHS, ............

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

3. I'erepoTpodamu HA3BIBAIOTCS OPTAHUBMEI ............

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

1. CocraBuTh KpaTKyro cxemy npouecca (hOTOCHHTE3a.

2. OxapakTepu30BaTh MPOIECC XEMOCHHTE3A.

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

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

IIpakTnyeckas padora
«CpaBHeHHe NPOLECCOB MOJ0BOI0 H 0eCI0JI0r0 pa3MHOKEHHSI OPraHM3MOB)

Hean padotrbi: CpaBHUTH NPOLECCHI TOJIOBOT0 M 0€CI0J10I0 PAa3MHOKEHUSI OPTaHU3MOB.

Teopernuyeckuilt Mmarepuall

PasmHuo:kenne — npucymee BCEM XUBBIM OpraHU3MaM CBOMCTBO BOCITPOHU3BCACHUSA
cebe MOAOOHBIX, OOECIeUYMBAIOIIEe HENPEPHIBHOCTh M IPEEMCTBEHHOCTD XU3HU. Pa3Hble
CIOoCcOObI pa3MHOXKEHUS MOAPA3IEAIOTCS Ha Ba OCHOBHBIX THMA: Oecriosioe U nmosioBoe. Jliis
OpPraHu3MOB, OOJIAJIAIOIIUX KIETOYHBIM CTPOCHHEM, B OCHOBE BceX (HOpM pa3MHOKEHHUS
JICKUT JieJIEHUE KIETKH.
becnosoe pazmHoxkeHue

becrionoe pa3sMHOMXeHUE — TUIl Pa3MHOXKEHHUS, MPU KOTOPOM CIEAYIOLIee MOKOJEHHE
pa3BUBAETCA U3 COMAaTHUECKUX KIIETOK 0€3 y4acTHsl pelpOIyKTUBHBIX KIETOK — I'aMeT.
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Becnonoe pasmMHOXXEHHE SBISETCS IPEBHEHIIMM M CaMbIM HPOCTBIM CIIOCOOOM
Pa3MHOXCHHUSI U [IMPOKO PACIIPOCTPAHEHO Y OJHOKIETOYHBIX OpPraHn3MoB (OaKTepHH, CHHE-
3eJ1E€HBIC BOAOPOCIH, XJIOPEILIbl, aMEOBI, HH(PY30pHUH).

Cpelln MHOTOKJIETOYHBIX OpPTaHU3MOB CIIOCOOHOCTHIO K OECIIOIOMY Pa3MHOKCHHIO
00JagaoT MPaKTUYECKH BCE PACTEHUS U TPUOBI — HCKJIIOYEHHEM SIBJISIETCH,
HarpuMep, BeITbBUYHS. becnonoe pa3sMHOXKCHHE ITHX OpPraHu3MOB
MMPOUCXOAUT BEIrCTATHBHBIM CHOCOGOM HJIN CIIOpaMHu.

Cpenu )KMBOTHBIX CIIOCOOHOCTh K OECIIOIOMY DPa3MHOKCHHUIO 4Yallle BCTPEYaeTcss y
HU3MMX (OpM, HO OTCYTCTBYET y Oosee pa3BUTHIX. EJWHCTBEHHBINH crocod Oecroyoro
Pa3MHOXKCHUS y )KUBOTHBIX — BETCTATUBHBIN.

Pa3mHoxkeHue qesieHuemM

JleneHue CBOWCTBEHHO MPEX/Ie BCErO OJHOKIETOYHBIM Opranu3mMam. Kak mpaBusio, oHO
OCYILECTBIISICTCS MTyTEM IPOCTOTO JICJICHUS KIETKH HaJIBOE.

Y HEKOTOpBIX MpocTeimux (Harpumep, (opamMuHudep) NPOUCXOAUT JCICHUE Ha
OoJipliee YMCIIO KIEeTOK. Bo Becex ciyuasx oOpasyromuecs KISTKH, TOTHOCThIO UIACHTUYHBI
ucxonHoi. KpaiiHsiss pocToTa 3TOro Ccrocoda pa3MHOXKEHHUs, CBSI3aHHAs C OTHOCUTEIbLHOM
HpOCTOTOfI opranu3alyviii OJHOKJICTOYHLIX OPraHM3MOB, IIO3BOJIICT Pa3MHOXATHCA OYCHb
obicTpo. Tak, B ONArompusATHBIX YCIOBHSX KOJMYECTBO OaKTEpUil MOMKET YJBaHBAThCS
kaxapie 20-30 MUHYT.

JleneHure npoKapuOTHYECKUX KIIETOK

[enenune IIPOKAPUOTUYECKUX KIIETOK — mpouecc o0pa3zoBaHus
JIOUYEPHUX IIPOKAPUOTUYECKUX KIIETOK U3 MAaTEPUHCKOM.
KiroueBsiMu COOBITUSIMU KJIETOUHOTO LMKJIA KaK IIPOKApHOT, TaK

u 3ykapuor saBisitores permkanus  JIHK u nenenne  knetku.  OtiauuuTenbHOW — yepToi
JIEJIEHNs.  INPOKAPUOTHYECKUX  KJIETOK  SIBJSETCS  HEMOCPEICTBEHHOE  ydacTue
permmimpoBanHoi /IHK B mpouecce nenenus. B mopasnstomieM OOJBIIMHCTBE CIydaeB
POKAPUOTUYECKUE KIIETKU JIeNsITcsl ¢ OoOpa3oBaHMEM JIBYX OJMHAKOBBIX I10 pPa3Mepy
JIOYEPHUX KJIETOK, TIO3TOMY 3TOT IpOIlece i€ MHOT1a Ha3bIBAIOT OUHAPHLIM OelleHUeM.
AMHTO3

AMHTO3, WIH NIPSIMOE JIEJIEHNE KIIETKU — JIEJIEHUE KIIETOK ITPOCTHIM
paszieneHneM sapa HaJBoe.

BrniepBbie oH omnucan Hemenkum 6uosnorom Po6eprom Pemakom B 1841 roamy, TepmuH
npeioxkeH ructojgorom Banbrepom ®@nemMmunrom B 1882 rony.

AMUTO3 — pesikoe, HO MHOTJa Heo0X0ouMoe sBiieHHe. B GOJBIIMHCTBE CIy4aeB aMHUTO3
Ha0JI0/1aeTCsl B KJIETKAaX CO CHWKEHHOW MUTOTMYECKOM aKTUBHOCTBIO: 3TO CTApeIOLIUe WU
[aTOJIOTUYECKH M3MEHEHHbIE KJIETKH, 4YacTO OOpedyeHHble Ha THlenb (KJIETKH 3apO/IbIIIeBbIX
000J104€K MJIEKOITUTAIOIINX, OMYXO0JIEBbIE KIETKH U Jp.).

Muro3

Muto3 —  HempsMoe JeICHHe  KJIEeTKH, HauboJiee  paclpOCTPaHEHHBIM  CIOCOO
PENPOAYKLINN DYKApUOTHUECKUX KIIETOK. bronornueckoe 3Had4eHre MUTO3a COCTOUT B CTPOTO
OJINHAKOBOM  paclpeelIeHUH XpOMOCOM MEXIY JOYEPHUMH siApaMu, 4YTO OOecrneuynBaeT
0o0pa3oBaHNe IeHETUYECKU MIEHTHYHBIX JOYEPHHUX KJIETOK M COXpaHSeT MPEeEeMCTBEHHOCTH B
PAAY KJIETOYHBIX MOKOJIEHUH.

MuTto3 — 0uH U3 QyHIaMEHTAIBHBIX MPOLECCOB OHTOreHe3a. MHUTOTHYECKOE JIeIeHne
o0OecrieunBaeT  POCT MHOTOKJIETOUHBIX OYKApUOT 32 CU€T  yBEJIMYEHUS  IMONYJISIUN
KJIETOK TKaHe. B pe3ynabTare MUTOTHYECKOTO JENIEHUS KJIETOK MEPUCTEM YBEIMUMBAETCS
KOJMYECTBO KJIETOK TKaHed pacTeHui. J[poOiieHne ormioq0TBOPEHHOTO  SIWIa W POCT
OOJIBIIMHCTBA TKAHEW y KHUBOTHBIX TAKXKe MMPOUCXOIUT IMMYTEM MUTOTHUYECKUX JCTCHUM.

PasmHoOxkeHHE ciopaMu

Hepenxo OecromoMy  pasMHOXKEHHIO OakTepwil  NpeAlecTByeT oOpa3oBaHHE
crniop. bakrepuanbHble CIIOPBl — 3TO TOKOSIIMECS KIETKH CO CHM)KEHHBIM METa0O0JIU3MOM,
OKpY)XEHHBIE MHOTOCJIOWHOW OOOJOYKOW, YCTOHYMBBIE K BBICBIXaHHIO W JPYT'UM
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https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B5-%D0%B7%D0%B5%D0%BB%D1%91%D0%BD%D1%8B%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B5-%D0%B7%D0%B5%D0%BB%D1%91%D0%BD%D1%8B%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B5%D0%BB%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D0%B1%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D1%83%D0%B7%D0%BE%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B1%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D1%8C%D0%B2%D0%B8%D1%87%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%B8%D1%81%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB
https://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BF%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F_%D0%94%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BC%D0%B0%D0%BA,_%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82
https://ru.wikipedia.org/wiki/1841_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%81%D1%82%D0%BE%D0%BB%D0%BE%D0%B3
https://ru.wikipedia.org/wiki/%D0%A4%D0%BB%D0%B5%D0%BC%D0%BC%D0%B8%D0%BD%D0%B3,_%D0%92%D0%B0%D0%BB%D1%8C%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/1882_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%80%D0%BE%D0%B4%D1%8B%D1%88%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%80%D0%BE%D0%B4%D1%8B%D1%88%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%BB%D0%B5%D0%BA%D0%BE%D0%BF%D0%B8%D1%82%D0%B0%D1%8E%D1%89%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%83%D1%85%D0%BE%D0%BB%D1%8C_(%D0%BF%D0%B0%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D1%80%D0%BE_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%BD%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%A2%D0%BA%D0%B0%D0%BD%D1%8C_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%8D%D0%BC%D0%B1%D1%80%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%80%D1%8B

HEOJIaronpHusTHBIM YCIOBHSIM, BBI3BIBAIOLINM THOENTb OOBIYHBIX KiIeTOK. CriopooOpazoBaHue
CIIY’)KMT KaK Ui TepeXUBaHUS TaKUX YCJIOBUH, TaK W JJIs pacceieHus OakTepuil: momas B
MOAXOMSAIIYI0O Cpely, Crhopa MpopacTaeT, IpeBpallasch B BETETaTUBHYIO (IEISAIIYIOCH)
KIICTKY.

BereraTuBHOe pa3MHOKeHH e

BereraruBHoe pa3MHOkeHHE — 00pa30BaHKE HOBOI 0COOM M3 MHOTOKJIETOYHOM 4acTH
TeJa POAMTENHCKONW 0COOM, OIMH U3 CHOCOOOB OECHOJOro Pa3sMHOKEHHS, CBOMCTBEHHBIN
MHOTOKJIETOYHBIM OpraHu3MaM. Y BOJOpociieil U rpu00B NPOUCXOAUT MYTEM OTAEICHUS
HECTIeHUAIN3UPOBAHHBIX Y4aCTKOB TaJIJIOMa HJIN MOCPEJICTBOM o0pa3oBaHUs
CHEIHAIM3UPOBAHHBIX YYaCTKOB (BBIBOJIKOBBIE MIOYKU BOJOPOCIH chalesipuu U ap.).

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

Y HEKOTOpBIX PACTEHHWH MOTYT YKOPEHSTHCS OTACIHMBIIUECS OT MAaTEPUHCKOTO
pactenus mo0eru (y MBOBBIX) WM JIUCThs. Y JKMBOTHBIX BEr€TaTUBHOE Pa3MHOXKEHUE
(KOTOpOE 300JI0TH YacTO HA3bIBAIOT OECIOJBIM) OCYIIECTBISETCS JINOO MyTEM JeIeHus, Tn0o
MOCPEACTBOM MTOYKOBAHUS.

B ocHoBe BeretaTMBHOTO pa3MHOXEHHS  JIe)KAaT  TPOLECCH, CXOAHBIE C
MpoLecCaMH pereHepaluy; Kak MpaBWiIo, IPU OTCYTCTBUU CIIOCOOHOCTH K pereHepanuu y
JAHHOM TPYNIIBI OPraHU3MOB (HAIpUMEpP, KOJOBPATKH, HEMATO/bI, MUSBKUA) OTCYTCTBYET H
BEreTaTHBHOE Pa3MHOXKEHHE, a NpPH HAIUYUU PA3BUTON pereHepalnioHHON CIOCOOHOCTH
(koypuaTHIC YEPBHU, TUAPOMIHBIC, IUIOCKHE YEPBH, UITIOKOXKHE) BCTPEUACTCS M BETCTaTHBHOC
pa3MHOKEHUE.

IHoukoBanue

[ToukoBaHue —  THUI GECHOJIOrO WIIM BEr€TaTUBHOTO Pa3MHOXKEHHUS ~ JKMBOTHBIX M
pacTeHuii, Ipu KOTOPOM JO4YepHUE 0cOOU (POPMHUPYIOTCS U3 BBIPOCTOB TEJIa MATEPUHCKOTO
opranuszMa (mouek). [loukoBaHMe XapakKTEepHO JUIsI MHOTUX IpUOOB, MEYEHOUHBIX MXOB U
KUBOTHBIX  (TIpocTeimme, ryOKd, KHIIEYHONIOIOCTHBIE,  HEKOTOpPbIE YepBH, 000JIOUYHUKH,
HEKOTOPBIE KT'yTUKOBBIE, TUPHI, CIOPOBUKHU). Y psiaa KUBOTHBIX — IOYKOBAHHE HE JIOXOJIUT
710 KOHIIa, MOJIOJIbIE 0COOM OCTAIOTCSI COENMHEHHBIMH C MAaTEPHHCKHM OpraHu3MoM. B pse
CJIy4aeB 3TO MPUBOJUT K 00Pa30BaHUIO KOJOHUH.

HexotopeiM BHJaM OJHOKJIETOYHBIX CBOWCTBEHHa Takas (Qopma Oecrosoro
pasMHOXKEHHUs, Kak noukoBaHue. @parmenTtanus (aeneHue Tena). Hexoropele opraHu3Mel
MOTYT Pa3MHOXXaThCS JICJICHWEM Tejla Ha HECKOJIbKO YacTei, MpuuéM M3 KaKIOW YacTh
BbIpacTaeT TOJHOLCHHBIM OpraHu3M, BO BCEM CXOJIHBIH C POAUTENBCKOH 0COOBIO
(TuTOCKHe ¥ KOJIbYAThIE YSPBH, UTTIOKOKHUE).

Ios10BOE pazmHoOKeHHE

[TomoBoe pa3MHOKEHHE COMPSIKEHO C MOJOBBIM MPOIECCOM (CIUSHUEM KJIETOK), a
TaKkXke, B KaHOHMYECKOM cllyyae, ¢ ()akTOM CYIIECTBOBAaHHUS JIBYX B3aMMO/IOMOIHSIOIINX
MIOJIOBBIX KaTeropuii (OpraHu3MOB MY)KCKOTO TI0J1a U OPTraHU3MOB )KEHCKOT'O 10J1a).

[Tpu monoBOM pa3MHOXKEHHM MPOUCXOAUT OOpa30BaHUE I'aMET, WM IOJIOBBIX KJIETOK.
Ot  KJIeTKH 00Ja/4a0T rarionAHbIM (OAMHAPHBIM)  HabopoMm XpomocoM. JKHBOTHBIM
CBOWCTBEH JBOHHON HAOOp XpOMOCOM B OOBIUYHBIX (COMATHYECKHMX) KIIETKaX, MO3TOMY
rameTooOpa3oBaHHe Y )KMBOTHBIX TPOMCXOAUT B Ipoliecce Meiio3a.

Mernkue, MMEIOLIME XTYTUKA MYKXCKHE TaMeThl, Ha3bIBAIOTCS CIEPMATO30MIaMH, a
KPYITHBIE, HE MMEIOIINE KI'YTHKOB KEHCKHAE TaMEThI, — SHIIEKICTKAMH.

[lpu coustHuM BYX ramer (B ciydae OOTraMHM OO0S3aTENbHO CIUSHHE pPa3HOTUITHBIX
ramer) oOpasyercs 3Urora, ooOJajgaromas Temnepb TUIIOWIHBIM (IBOMHBIM)  HAOOpOM
xpoMocoM. M3 3UroTbl pa3BHBAETCS AOYEPHHNA OpPraHU3M, KIETKH KOTOPOTO CoJepXar
TEHETUYECKYIO0 MH(POPMAITHUIO OT 00€UX POIUTEITHCKUX 0COOCH.

I'epmappoauTusm
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https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
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%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

J’KuBoTHOE, MMEIoIiee U MYXKCKHE, U KEHCKHE TOHAJbI, Ha3bIBaeTCsS repMappoauToM
(ot umE&n rpeueckux OoroB ['epmeca m AdpoauTsl; B mepeBojae O3HAYACT — MUPUIECKOE
oboemnonoe cymecTBo). ['epMadpouTU3M MIUPOKO PACIIPOCTPAHEH CPEIU HUBIINX KUBOTHBIX
M B MCHbIIEH CTENEHUM y  BBICHIMX. AHAJOTMYHBIA TOpPU3HAK Yy  PacTEHUM
HA3BIBACTCSI OJHOJJOMHOCTBIO (B OTJIMYME OT JBYJOMHOCTH) M CONPSDKEH ¢  0Omei
SBOJIIOIIMOHHOM MPOJIBUHYTOCTHIO BUJa B MEHBIIIEH CTEIIEHU, YeM Y KUBOTHBIX.
IlapTeHorenes u anoMuKCuc

[TapreHorene3 — 3To 0OCOOBI BUJA MOJOBOrO Pa3MHOXKEHHUS, MPH KOTOPOM HOBBIi
OpraHW3M pPAa3BUBACTCS M3 HEOIUIOJOTBOPEHHON SUIEKIETKH, TaKUM o0pa3oM, oOMeHa
FeHeTUYEeCKOl HHQopMaIell He MPOUCXOJUT, KaKk U Npu OECrojJoM pa3MHOKEHUHU.
AHaJOrM4YHBIHI poLIECC Y PACTEHUH HA3bIBAETCS allOMUKCHC.

[Ipu mapreHoreHese sHIEKIETKA MOXKET OBITh TaIUIOWIHONW M AUIUIOMAHOW. [lpm
pa3BUTUM W3 TAIUIOWIHOW SIMIIEKJIETKA pa3BHBAIOIIMECS OCOOM MOTYT OBITh TOJBKO
MY>KCKUMH, TOJNBKO JKEHCKMMH, HWJIM TEMH U  JAPYTUMH, UYTO 3aBUCUT  OT
MeXaHu3Ma OIpeeIICHHsI 1MoJa.

IIporene3
[Iporenes — 310 raMeToreHe3 Ha TMYMHOYHOM CTaIUU.

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

3amanue 2: WM3yuuTh TeopeTHUecKHM MaTepuan METOJWYECKOro YKa3aHus W
JUTEpaTypHbIE HCTOUHUKH. 3alOJIHUTh TaONIHUILy.

buonornueckas POJIb Pa3JIMYHBIX TUIIOB PA3MHOXKCHUS

Tun pazMHOXEHUS buonornueckas posb [Ipumepsl

becnonoe pasmHOkeHHE

ITonoBOE pa3sMHOXKEHUE

3aganue 3: M3yuuTh TEOpEeTHYECKMH MaTepual MEeTOJUYECKOro YyKa3zaHus U
JIUTEepaTypHble UCTOYHUKHU. 3aMIOJIHUTh TaOIHUILy.

CpaBHUTENIBHAS XapAaKTEPUCTHKA MUTO3a U Me03a

Kareropuu cpaBHeHus Muro3 Melios

CxoncTBo

Otnnuns

KoHTponbHbIE BOIIPOCHI
1. IpakTryeckoe 3HaYeHUE 3HAHNH O pa3MYHBIX (opMax pa3sMHOKCHUSI.
2. ®opMBbI 6ECONIOro Pa3MHOKEHUS, HALIEIIINE IUPOKOE TPUMEHEHHE B CETbCKOM
XO0341CTBE.
3. Jlunuonanelii HabOp XPOMOCOM.
4. TamumouHEIN HAOOP XPOMOCOM.
5. Pa3nuuus B CTPOCHUH JKEHCKUX U MY)KCKHX TTOJIOBBIX KJIETOK.
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https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D1%84%D1%80%D0%BE%D0%B4%D0%B8%D1%82%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%B4%D0%BE%D0%BC%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D1%82%D0%B5%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BC%D0%B8%D0%BA%D1%81%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B0

IpakTnyeckas padora
«uauBuayaibHOE Pa3BUTHE OPraHU3Ma: SMOPHOHAIBHOE U TOCTIMOPHOHAIBLHOE)

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

- Uit POPMUPOBAHUS YMEHUHN OOYJAIOIINIACS TOJKEH 3HAThH MOHATHS: YMOPHUOHAIILHOE H
HOCTIMOPHOHATIBHOE PA3BUTHE, 3UTOTA, OITIOAOTBOPEHHE.

- B pe3yJIbTaTe BBIMOJHEHUS PAa0OThI 00yJaIOUIHIiCA JAOIDKEH YMETh IEePEUNCIIATh TAllbl
SMOPHUOHAIBHOTO MEPHO/Ia, Ha3bIBATh OTIIMYMUS MPSIMOTO M HETPSIMOTO HOCTIMOPHOHAIBHOTO
pa3BUTHUSL.

Teopernueckuii MaTepua

VY opraHu3zMoB, pPa3MHOXKAKOUIUXCS IOJOBBIM IYyTEM, WHIMBHUAYaJIbHOE pPa3BUTHE
HAYMHAETCS ¢ MOMEHTA OIIOJIOTBOPEHUS U 00pa30BaHUS 3UrOThI U MOJPA3/eiAeTCs Ha JBa
nepuoaa: 3MOpPUOHANBHBIA (MEPHOJ] 3apOJBIINIEBOTO PAa3BUTHA) U TMOCTIMOPHOHAIBHBIN
(mepuoj Mmocae3apoAbIeBoro pa3Butus). COOTHOIIEHNE IUTEIBHOCTH STHUX TMEPUOIOB Y
OpPraHU3MOB Pa3HbIX BUJIOB MOKET CUIIBHO OTINYAThCS.

IOMOpPUOHAJIBbHBIH Tepuox (3MOpHOreHe3). OTOT TMEPUOJ JJIUTCS OT MOMEHTa
o0pa3oBaHMUsl 3UTOTHI JI0 BBIXOAA 3apojblllla U3 sAila uiu poxaeHus. OH MpoTekaer B
HECKOJIBKO 3TarnoB. Ha mepBoii ctaanu, KOTopas Ha3bIBaeTCs Opod.ieHuem, OTII0JOTBOPEHHAS
AUIEKIETKA JEIUTCSI MUTO30M, B pe3yJbTare yero nonyvaercs 2, 4, 8, 16 u T. 4. KIETOK,
KOTOpBIE TUIOTHO MPHJIETAIOT ApYT K Apyry. MHTepdaza Mexay neneHus M O4eHb KOPOTKas,
KJIETKU HE PacTyT, O3TOMY IpoIiecc IPOOIeHUs MPOUCXOAUT OYeHb OBICTPO. 3aKaHUYNBACTCS
npobieHne o0pa3oBaHUEM 0.1aCm) bl — TIOJIOTO IAapUKa, CTEHKAa KOTOPOTO COCTOUT U3 OJHOTO
ciost kieTok. Jlajgee Ha OAHOM M3 IOJIIOCOB OJIACTYJBI KJIETKM HAuMHAIOT JIENUThCs Oosee
aKTUBHO U YIUIYOJNSIOTCSA BHYTPh ILIApoOOpa3HOTo 3apojblia, oOpasys BosuuBaHue. B
pe3yiabTaTe 3TOro mpoiecca (GpopMupyercs ABYXCIOHHBIA 3apojblll —eacmpyaa. JIBa cios
KJIETOK, 00pa3yrolmx €€ CTeHKH, Ha3bIBAlOTCS 3apObIIIEBBIMU JTUCTKAMU: HAPY>KHbBIN JIUCTOK
— DKTOJIEPMA U BHYTPEHHUH — SHTOJEpMa.

VY Bcex ’)KMBOTHBIX, KpoMe I'yOOK M KHMILIEYHOIOJOCTHBIX, MPHU JajdbHEHIIeM pa3BUTHH
3apoJbIlIa MEXAy SKTOJEpMON U SHTOAEpMON 00pa3yercst TPeTHH 3apObIIEBbI JTUCTOK —
Me30/iepMa.

JlanpHelinnee pa3BUTHE 3apOJIblllIa CBA3aHO C B3aMMOJECHCTBUEM TPEX 3apOJBIIIEBBIX
JUCTKOB, U3 KOTOPBIX (POPMHUPYIOTCS BCE TKAaHW U OpraHbl opranusma. PasBurue cucrem
OpPraHoOB 3apOJbIIIa — OPraHOT€HE3 — IPOUCXOJUT B ONPEACIEHHON MOCIEI0BATEIBHOCTH. Y
XOPAOBBIX )KUBOTHBIX OH HAUMHAETCS C 00pa30BaHUs 3auaTKa XOp/Abl M HEpBHOI cucrteMbl. Ha
CIMHHOM CTOpPOHE 3apojbllia MPOUCXOAUT 000COOIEHNHE TPYIIIBI KIETOK KTOJAEPMBI B BUJIE
JUIMHHON TIJIACTMHKH. OTH KJIETKM HAYMHAIOT AKTHUBHO JIENHUTHCA, IMOTPYXKasiChb B TEJO
3apojbllia U o0pas3ys KelIoOOK, Kpasi KOTOPOro IMOCTENEHHO CONMKAIOTCA U CMBIKAIOTCS,
bopMupysl NEPBUUHYIO HEPBHYIO TPYOKY.

Kpome HepBHOI CHCTEMBI U3 HKTOAEPMBI BOZHUKAIOT TAK)KE KOYKHBIE JKEJE3bl, IMAJIb
3y0OB, BOJIOCHI, HOTTH, KOKHBIN SMUTENNNA. DHTOZAepMa JAET HAyallo TKAHSM, BHICTHUIIAIOIINM
KUAIIEYHUK M JIbIXaTelbHble MYyTH, 00pa3yeT MedeHb MU TODKeIyA0uHylo >xenesy. U3
Me30/1epMbl 00pa3yIOTCSl MBILIIBI, XPAMIEBOW M KOCTHBIN CKEJET, OPTaHbl BBIACIUTEIHHOM,
I10JIOBOM M KPOBEHOCHOM CUCTEM OpPraHu3Ma.

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

Paznnyaror HenpsAMoO# U MPsIMON TUIIBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHSL.

Henpsamoe passurue. Henpsmol, Uiy IMYMHOYHBIN, TUII PA3BUTUS XapaKTEpeH UL
MHOTHX O€CITIO3BOHOYHBIX M HEKOTOPHIX MO3BOHOYHBIX KUBOTHBIX (PHI0 M 3€MHOBOJIHBIX).
DTo mpeanonaraeT PoXKIACHHE OCOOH, IMOPOH COBEPIIEHHO HEMOXOXKeW Ha B3POCIBIH
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opranusM. B mporiecce HENMpsIMOTO pa3BUTHS 0COOb MPOXOIUT Yepe3 OAHY WIM HECKOJIBKO
JUYMHOYHBIX CTaauid (TOJIOBACTUK Y JIATYIIKH, TyceHHIla y 0a0ouku). JIMYMHKH BeayT
CaMOCTOSITENIbHYIO JKM3Hb, AKTUBHO IHUTAIOTCA, PacTyT M pa3BuBaiorcs. [lo ucreueHun
OnpeAeNiéHHOr0 BPEMEHHM JIMYMHKA IMPEBpAlaeTcsl BO B3pPOCIYyID 0COOb — IPOUCXO-
TUT Memamopgho3, TO3TOMY MHOTJA 3TOT THII Pa3BUTHs HA3bIBAIOT Pa3BUTHEM C METaMOp-
do3om. Ilpu meramopdoze paszpymiaroTcss JTUYMHOYHBIE OpPraHbl U BO3HHUKAIOT OpPraHbl,
HPUCYIINE B3POCIBIM )KUBOTHBIM.

Jlyis MHOTHX BUOB HAJIMYME JUUYMHOYHOM CTaJMM B MPOLIECCE Pa3BUTHUS — ITO BO3-
MOYKHOCTh pAacCelieHHsi U OTCYTCTBHE KOHKYPEHIIMHM OCOO€H pPa3HOTro BO3pacTa 3a MECTO
OOWTaHMS W THIILY.

IIpsimoe pasBuTHe. TakOM TUII pa3BUTUS XapaKTEpPEH I OPraHU3MOB, IETEHBIIIN
KOTOPBIX POKIAIOTCS MOXOKUMH Ha B3pOCIBIX 0co0ei. TOoNbKO UTO BBUIYNHUBIIMICS YTEHOK,
POIMBIIMICS IIEHOK WM PeOEHOK dYeloBEeKa OTJIMYAETCS OT B3pPOCIOr0 MEHBIIUMHU
pa3MepaMu, HECKOJbKO WMHBIMU MPOMOPIHUAMH Tellda U HEIOPa3BUTHEM HEKOTOPHIX CHCTEM
OpraHoB, HanpuMmep MoJ0BoMH. [IpsMoe pa3BuTHE OBIBACT ANUIEKIATHOE WM BHYTPUYTPOOHOE.

Hennuunounsrii, WIN SULEKIAAHBIA,  TUI ~ Pa3BUTUS  XapakTepeH A
MPECMBIKAIONINXCS, MTUL, SHIEKIaTyIIX MICKOMUTAIONUX U psiga O0eCIio3BOHOYHBIX. Sia
9TUX OPraHu3MOB OOraThl MUTATENbHBIMU BELIECTBAMH (3KEITKOM), W 3apOJIbIII MOXKET
JUTMTEIIEHOE BPEMsI Pa3BUBAThCS BHYTPH SHIIA.

BHyTpuyTpoOHBIi THII pa3BUTHS XapaKTepeH i1 BCEX BBICHIMX MIIEKOMUTAIONIHNX, B
TOM 4YHCJI€ M 4YelloBeKa. Bce XM3HEHHbIE (DYHKIMHM 3apoAbllla TPH STOM THIIE PA3BUTHUS
OCYIIECTBIISIIOTCA TIOCPEICTBOM B3aUMOJICHCTBUSL C MATEPUHCKUM OPTraHHU3MOM uepe3
CHeUATbHBIN OpraH — IUTALEHTY.

3apojplllieBOe pa3BUTHE 3aKaHUYMBAETCS MpoieccoM poxkaeHus. [locie poxneHus
O0OBIYHO HAONIOIAETCS aKTUBHBIA POCT OpraHu3Ma, T. €. YBEJIIMYEHHE €r0 pa3MepOB M MacCCHI.
BonbIIMHCTBO KMBOTHBIX, B3pOCies, pacTyT BCE MeIJIEHHEe W, JOCTUTHYB OIpe/elEHHOTO
BO3pacTa, pactu NEePEeCTaroT. Taxoi TUT pocra Ha3bIBAIOT OTIPEIEIEH-
HbIM. [Ipn HeonpeeEHHOM TUIIE pOCTa OPraHM3Mbl PAcTyT BCIO KHM3Hb, Kak, HalpUMep,
MOJUTIOCKH, PBIOBI M 3¢eMHOBO/IHBIE. [Tocie 3aBepIeHnst akTHBHOTO POCTa OPTaHU3M BCTYIIAET
B CTaJIUIO0 3pEJIOCTH, KOTOpast CBA3aHa C IETOPOXKIEHUEM. 3aKaHUYMBAETCS IPOIecC MHIMBUIY-
QIBHOTO Pa3BUTHSI CTAPEHUEM U CMEPTHIO.

3agaHus:

1. N3yunTe  TeOpeTHMYECKMH  MaTepuall  METOAMYECKOTrO  yKa3aHus |
auTepaTypHble UCTOYHUKH. COCTaBUTh 6 TECTOBBIX 3aJJaHUN C BBIOOPOM OJHOTO OTBETA W3
YETBIPEX BO3ZMOKHBIX.

2. N3yunth TekeT «IlocTamMOpHOHaNBHBINA EPHOTY, 3ATIOTHUTE TAONIHUILY.

ITpsimoe pa3BuTue Henpsimoe pa3Butue

IIpumeps! KUBOTHBIX

OTansl pa3BUTHS

[TpenmyiiectBa JTAHHOTO
pa3BUTHS

KoHTpobHbBIE BOMIPOCHT:
1. MomenT Hayaima WHIUBUIYAJIbHOI'O Pa3BUTHUA )KUBOTHBIX.
2. Ha3BaTh nepuoipl HHIUBUIYaJIbHOTO Pa3BUTHS.
3. IlepeuncnuTh Tanbl SMOPUOHAIBHOTO TTEPUO/IA.
4. ]JlaTh onpeneneHUe MOHATUIO MeTaMopdo3.
5. OkoHuaHMe Mporecca HHIUBUIYATLHOTO Pa3BUTHSI.
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IIpakTyeckas padora
«Pemenue 3a1a4 Ha MOHO- ¥ JTUTHOPHUIHOE CKPEIIMBAHUE)

Hean paborbl: HayunThcss pemarh TreHETUYECKHE 3a7ayd  Ha MOHOTHOpHUIHOE W
JTUTHOPUTHOE CKPEIIMBAaHUE

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

- B pe3y/ibTaTe BBIMOJHEHUS PaObOTh OOYUYaAIOIIMICS JOHKEH YMETh pellaTh reHeTUYeCKUe
3aJIauH.

Teopernueckuii maTepuaJ

AnvmeprhamugHvle npu3Haxku - 3TO B3aUMOUCKITIOYAIOUINE TPU3HAKH (KEIThIH, 3eTICHBIN).
Homunanmuwiti npusnax — 3TO NMPU3HAK, MPOSIBIAIOMINNCA y THOPUIOB NIEPBOrO MOKOJIEHUS
IPHU CKPELMBAHUU Tpe/cTaBuTeNel YUCThIX JUHUN. O003HauaeTcs 3ariaBHOW OyKBOM — A,
B, C.

Peyeccusnulii npusnax - He IPOSBISETCS y THOPUIOB NIEPBOTO MOKOJICHUS MPU CKPEIIMBAHUH
MpeACTaBUTENCH YnCThIX TuHUN. O003HAYaEeTCsI CTPOYHOM OYKBOM — a, B, C.

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

l'emepo3uzoma — KieTKa UM OPTaHU3M, COJIEPKALUE pPa3HbIE aJlJIeNId OJTHOTO U TOTO )K€ FeHa
(Aa).

warw.askcala.ru

Y000 B0
Bl. |8 bl «|b Bl- |0
W A W U Lt

lemo3nroTHOCTS TeTepOINFOTHOCTS

I'enomun — COBOKYITHOCTh BCEX T€HOB OpTaHU3Ma.
@enomun — COBOKYMHOCTh MPU3HAKOB OpraHU3Ma, (pOpPMHUPYIOMIMUXCS MPU B3aUMOACHCTBUU
TCHOTHUIIA ¥ CPEJIBI.
MonozeubpuoHoe ckpewusanue - CKpellMBaHUE POTUTENBCKUX (HOPM, OTIMYAIOMIMXCS IPYT
OT Jpyra mo OJHOHM Iape HM3y4yaeMbIX KOHTPACTHBIX INPU3HAKOB, KOTOPBIE NEPENAIOTCS I10
HACJICJICTBY.

AJITOPUTM pelIeHUs] TeHeTHYEeCKUX 3a1a4
BuuMartenpHO MpoYecTh yCIIOBUE 3a0a4u.
CrenaTh KpaTKyIO 3aliCh YCIIOBUS 3a/1a9H.
3anucath TEHOTUIIBI U (PEHOTHUITBI CKPEIIMBAEMBIX 0COOCH.
OnpenenuTs 1 3amucaTh TUIBI TaMET, KOTOPBIE 00pa3yrOT CKPEIIMBAEMbIE OCOOM.
OnpenenuTth U 3aMKUcaTh TEHOTHUITHI M (JEHOTUTIBI TTOTYUYEHHOTO OT CKPEIUBaHUS
MMOTOMCTBA.

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

7.  3ammcaTh OTBET Ha BOIPOC 3a1a4H.

agbhwbdE

Yci0BHEIE 0003HAYECHUS:
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P — poautensckue opraHu3Mbl

F — rubpunnoe moToMcTBO

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

Q- JKEHCKHH 1o

&' - MyKCKOii 1101

X — 3HaK CKpeIIUBaHUs

Od¢opmiienue 3aaau

1.  TlepBbIM HPHUHSATO 3aMUCHIBATh T€HOTHUII KEHCKOM 0COOH, a 3aTeM — MYKCKOM
(BepHast 3amuch - YAABB x JaaBB; HeBepHas 3amuch - JaaBB X YAABB).

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

3. [Ipu 3anucu reHorumna, OykBbl, 0003HAYAIONINE MPU3HAKH, BCET1a TUIIYTCS B
an(aBUTHOM MOPSAJKE, HE3ABUCUMO, OT TOT0, KAKOW NMPU3HAK — JOMUHAHTHBIN WK
pelLeCCHBHBIN — OHU 0003Ha4aoT (BepHasi 3anuch - YaaBB ; HeBepHas 3anuch - BBaa).

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

7. deHOTHNIBI U THNIBI TaMeT NMUIOYTCHA CTPOro moja COOTBETCTBYIOIIIUM TCHOTHUIIOM.

IIpumep pemenusi 1 oGopmiIeHHs 321a4 HA MOHOTHOPHUIHOE CKPelIUBaHUe
3apaua. Y apOy3a 3enéHas okpacka (A) gomMuHUpyeT Haja mnosnocatod. Omnpenenute
reHoTunsl u  ¢eHotunsl Fiu  F, momydyeHHBIX OT  CKpEIIUBaHUS TOMO3UTOTHBIX

PAaCTEHMH, IMEIOIUX 3€JIEHYIO U ITOJIOCAaTYI0 OKPACKY ILIOAO0B.

Jano: Pemenmne:

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

a — moJjocaras Hx renotumn: AA u aa

OKpacka

P QAA x Jaa

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

P QAA X Jaa

3ell o
G (A) (@)
F]_ Aa 100%
3eéHas

P QAa X dAa

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

3ell 3ell 3ell I10JI
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25% 25% 25% 25%
no ¢penoruny 3 : 1
nmorenoruny 1 : 2 : 1

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

IIpumep pemenus u ogpopmiieHus: 3a1a4 Ha AUTHOPHUIHOE CKpelBaHUe

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

2. T'cHbl OHON a/UTEIBHOM MAphl BCEr1a MUIITYTCS pAaoM (BepHas 3anuch — Y AABB;
HeBepHas 3anuch Y ABAB).

3. Ilpm 3ammcu reHoruna, OyKBbI, OOO3HaYarOLIUMe IPH3HAKH, BCErjJa IMMIIYTCS B
as(haBUTHOM TOPS/IKE, HE3aBUCHMO, OT TOTO, KAaKOM MpPU3HAK — JOMHHAHTHBIN WU

pEllCCCUBHBIA — OHM 0003Ha4yaroT (BepHasi 3amuch - YaaBB ; HeBepHas 3amuch -
Q BBaa).

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

COOTBETCTBYHOIIMM T'€HOTHUIIOM.

8. Ilpu pemeHun 3amad Ha JAW- U TOJUTUOPUAHOE CKpEIIMBAHHUE Ui OINPEICICHUS
IeHOTHUIIOB IOTOMCTBAa PEKOMEHJyeTcsl mosib3oBaThesl pewmérkoi Ilennera. Ilo Beptukanu
3aMUCHIBAIOTCS TUIIBI TaMEeThl 110 MAaTEPUHCKOW 0coOH, a 10 TOPU30HTAIU — OTIOBCKOW. Ha
HepeceyeHr CToJ0la M TOPU3OHTAJIBHOM JIMHUM 3alUCBIBAIOTCS COUETaHHWE TaMeT,
COOTBETCTBYIOIIME T€HOTHUITY 00pa3yIOIIeics JouepHei 0coou.

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

IIpumep pemieHusi ¥ 0(popMJICHUS 32124

3angaua. M3BecTHO, 4TO Yy Kyp NpPOCTOH (JIMCTOBUAHBIN) TpeOeHb (a) peleccuBeH IO
OTHOUICHUIO K PO30BUAHOMY (A), a onepénnblie HoTH (B) nomunupyet Han roisimu (B). Kyp ¢
JUCTOBUJIHBIM T'PEOHEM M TOJBIMH HOTaMHM CKPECTUJIIM C JUTE€TEPO3UTOTHBIM METYXOM,
UMEIOLIIM pPO30BHIHBIN rpedeHb U omnepéHHble Horu. Kakas yacTh MOTOMCTBA yHacieayeT
o0a npu3Haka marepu?
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Jlano: Peienne:
A— 1. OnpenensieM U 3aNMCHIBAEM T€HOTHITBI CKPEIIUBAEMBIX OCOOCH.
pozoBuaHbIi | [0 ycioBHUIO 3a/1aud  TE€HOTHUIIBI poauTeNei: aaBB 1 AaBB
rpedeHsb (p.r.)
a p—
JINCTOBUTHBIN
rpedeHb (J1.T.)
B-—
OIEpEHHBIE
HOTH
(0.H.)

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

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

Hcnons3yem pemérky Ilennera

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

1. T'en yepHO# MacTH y KpYITHOPOTaToro CKOTa JOMUHHUPYET HaJl F'€HOM KpacHOM MacTu.
Kakoe mortomcTBO Fj MOMydnTcss OT CKpeUmIMBaHHWS YHCTOTIOPOAHOTO YEPHOTO OBIKa ¢
KpacHbIMH KopoBamMu? Kakoe moromcTBo Fy moiyduTcss OT CKpelMBaHUS MEXay coOoM
rudpuaoB?

2. T'mankas oxpacka apOy30B HacieqyeTcssi Kak peleccUBHBIM mpu3Hak. Kakoe
MOTOMCTBO TOJYYUTCS OT CKPEUIMBAHMS JBYX T'€TEPO3UTOTHBIX PACTEHHH C ITOJIOCATHIMH
mioamMu’?

3. VY dernoBeka TeH KapHxX TJa3 JOMHHHPYET HaJ TeHOM TroiyObix. KakoBa BeposSTHOCTH
pOXJIeHUs ToyOOrIa3bIX JIeTe B ceMbe, IJie MaTh MMeja roiyoble Iia3a, a oTel] — Kapue,
pUYeM U3BECTHO, YTO MO JAHHOMY MPU3HAKY OH T€TEPO3UTOTEH?

4. Kapwuii uBer ria3 TOMUHUPYET HaJ roXyObIM 1BeTOM. ['0s1yOornas3siii FoHOIIA KEHUIICS
Ha Kaperjia3oi JEBYIIKE, Y OTIa KOTOPOM Tia3a Obutk roisyobie. OT 3TOro Opaka poauiics
Kaperuasblii pebeHok. KakoB renorun pedbenka?
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5. VYV denoBeka ONM30pPYKOCTh JOMUHHUPYET HaJ HOPMAaJIbHOH OCTPOTOM 3pEHHUS.
['eTepo3uroTHas Oim3opyKas JKEHIIMHA BBIXOAUT 3aMyK 3a MYXYHMHY C HOpPMaJbHOH
ocTpoTol 3peHust. Kakux gereil MOKHO 03KHUIATh OT Takoro opaka?

6. VY oBca HOPMJIbHBINH POCT JOMUHHUPYET HaJ TUTAaHTU3MOM. ['€Tepo3UroTHOE pacTeHne
C HOPMAaJbHBIM POCTOM CKPECTHJIM C THraHTCKUM. OmnpenenuTh TeHOTUIBI U (DEHOTHIIBI
IOTOMCTBA.

7. Y kyp xoxyaroctb (A) — TOMMHAHTHBIM IpU3HAK, a 4y€pHas okpacka omnepeHus (B)
JOMUHHUpYeT Haja Oypoil. CkpeluBalu TIeTepO3UrOTHYH 4YEpPHYI Kypuly Oe3 Xoxia ¢
reTepPO3UTOTHBIM OYpPBIM XOXJIATBIM TETYXOM H MOTYYHIN 24 BIIIIEHKA.

CKOJIBKO THUIIOB raMeT o0pasyercs y KypuLbl?
CKOJIBKO THUIIOB raMeT oOpasyercs y meryxa?
CKOJIBKO OyJeT XOXJIAThIX YEPHBIX LIBIMIIAT?
CKOJIbKO U€pHBIX 0e3 xoxia?

8. VY komiek nonocatblii XBocT (A) TOMUHHUPYET HaJl OJHOTOHHBIM, a JUTMHHBIE YCHI (B)
HaJl KOPOTKUMHU. CKpPEeCTWIIN BYX AMTETEPO3UTOT MO 3TUM ABYM IpHU3HAKAM, MMOJYydmiInd 16
KOTSIT.

CKOJIBKO KOTAT OYZIET C MOJI0CAaThIM XBOCTOM U JIJIMHHBIMU ycaMu?
CKOJIBKO pa3HbIX T€HOTHUIIOB Oy/eT Y KOTAT?

9. 'V nuHo3aBpOB cuHss Yenrys (A) TOMHUHUPYET HaJ 3en€HOH (a), a KpuBbIe KIbIKA (B) —
Haja OpsAMbIMU (B). CKpecTHJIM TOMO3MIOTHOI'O CHHErO JHMHO3aBpa C KPUBBIMU KJIBIKaMH,
FETEPO3UTOTHOTO 110 BTOPOMY IPU3HAKY, C 3€JIEHBIM, Y KOTOPOTO KJIBIKH MPSMBIE.

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

10. ¥V npiHM KOpKa MOXET ObITh 3en€Hoi (A) unu mosocatod (a), a ¢opma miuona —
kpyrio# (B) wnu mmHHOM (B). CKpecTUIn roOMO3UTOTHOE PACTEHHUE C 3€IEHBIMU JUTMHHBIMU
IUIOIaMH C TOMO3MI'OTHBIM, MMEIOLIMM MOJIOCAThle KPYTJble IJIOJbl. KAaKOBBl T'€HOTHUIIBI
TUOpUIOB MEPBOTO MOKOJIEHUS?

11. YuctonopoJHOro 4YEepHOro KOMOJIOTO Oblka (JIOMHUHAHTHbBIE MPHU3HAKH, KOTOpbIE
HACJIEYIOTCSI HE3aBUCHMMO) CKPECTUJIM C KPACHBIMH poratbiMu KopoBamu. Kakumu Oynyt
ruOpuspl? KakuMm okakeTcsi cliefylollee MOKOJEHHE OT CKPEIIMBAaHHUS THOPUAOB MEXITY
coboi?

KoHTposIbHBIE BOIIPOCHI
1. TIpusnak, 0603HavarOLIMIiCs 3arJaBHBIMU OyKBaMH.
2. TloHsTHE TOMO3HTOTA.
3. TlousTHe reTepo3urora.
4. COBOKYMHOCTbh IPU3HAKOB OpTraHu3Ma, (GOPMUPYIOIIKXCS MPU B3aUMOAEHCTBUN
TEHOTHUIIA U CPEIBI.
Oco6eHHOCTH MOHOTHOPUIHOTO CKPEIIMBAHUS.
O0603HaueHNE POJUTEITHCKIUX OPTaHU3MOB.
7. OmnpeneneHve reHOTHUIA.

o o

IIpakTuyeckas padora
«PemeHue 3a1a4 Ha cUHeEIVICHHOE HACJIEJOBAHUE T€HOB)»

Hean: oBnageHrne METOIUKOW peIIeHHs 3a1ad 1mo Teme «PerieHne reHeTHYecKux 3a7ad Ha
CLIEIIJIEHHOE HACJIEIOBAHUE T€HOBY.

Teopernuyeckuilt MmaTepuall

Hacaenopanue, clienJieHHOE C IOJIOM — HAcJIEIOBAaHUE KaKOTO-TH00 reHa, Hax OsIerocs
B MIOJIOBBIX XpoMocoMax. HacrnenoBaHue NPU3HAKOB, MPOSBISIIOIIMXCA TOJBKO Y 0coOeit
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https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D1%8B%D0%B5_%D1%85%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D1%8B

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

HacnenoBanueM, cueniaeHHbIM ¢ X-XpOMOCOMOM, Ha3bIBaIOT HACJICOBAHHUE TI'€HOB B
ClIy4ae, KOrJla MY>KCKOHM MOJI TeTepOraMeTeH U XapaKTEepPU3YyeTCsl HAIMYHUEM Y -XPOMOCOMBI
(XY), a ocobu XKEHCKOro Tojia TOMOTaMETHBI M MMEIOT ABe X-Xpomocombl (XX). Takum
TUIIOM  HACJICJIOBaHUs  OOJIAMal0T BCe MJICKOMHUTaomme (B TOM  YHCIIE YEJIOBEK),
KPOME OJTHOIPOXO/IHBIX, OOJBIIMHCTBO HACEKOMBIX U IPECMBIKAIOLITIXCSI.

HacnenoBanuem, CHEIUIEHHBIM C Z-XpOMOCOMOM, Ha3bIBAIOT HACJIEIOBAHHE T'€HOB B
CiIy4ae, KOrja >KCHCKUW II0JI TeTEpOraMeTeH M XapaKTepU3yeTcs HaludueM W -XpOMOCOMBI
(ZW), a ocobu MYKCKOro IOJIa TOMOTaMETHBI M HMEIOT JBe Z-XpoMOCOMbI (ZZ). Takum
TUIIOM HacJeI0BaHUs 00JIaZal0T BCE MPEACTABUTEIH KJIacca MTHII.

Ecnu annenb CUEMIEHHOIO € IOJOM T€HA, HaxoAslerocs B X-XpoOMOCOME WIH Z-
XpPOMOCOME, SIBJISIETCSI PELIECCUBHBIM, TO IIPU3HAK, ONPEAEISAEMBbIN 3TUM I'€HOM, IIPOSBIISAETCS
y Bcex ocobel reTeporaMeTHOro mMoja, KOTOpble MOMYyYMIH 3TOT aJlJIesib BMECTE C MOJIOBOM
XpPOMOCOMOM, W y TOMO3UTOTHBIX IO 3TOMY IO OCOOEH TroOMOramMeTHOro moja. JTo
00BsICHSIETCS TeM, 4TO BTopas mojosas xpoMocoMa (Y unu W) y rereporaMeTHoro moia He
HECeT aJulesieil OOJIbIIMHCTBA UM BCEX ME€HOB, HAXOSAIINXCS B TAPHOM XpOMOCOME.

TakuM npu3HaKoOM ropasao yame OyayT o0iaaarb OCOOM TeTeporamMeTHOro MoJja.
[ToaTomMy 3a00€BaHUSAMHU, KOTOPHIE BBI3BIBAIOTCS PELIECCUBHBIMU AJUIENSIMH CLEIUIEHHBIX C
MOJIOM TE€HOB, TOPa3A0 yaiie OOJEIOT MY)KUUHBI, 8 KEHIIUHBI YacTO SBJISIOTCS HOCUTEISIMU
TaKUX aJUICIICH.

[Tpumepsl 3a0051eBaHNS YEIIOBEKA, CBA3aHHBIE C MTOJIOM
'emodunus B
JlaneTOHU3M
JlekapcTBeHHass TeMOJMTUYECKas aHEMHs, CBsi3aHHas C JAeQUIUTOM  TIIFIOK030-6-
¢bocharaernnporenassl (I'6D/)
Cunnpom Jlema-Haiixana
X-CBSI3aHHBIN UXTHO3
3agaua 1 HaciaenoBanmue, cuenjieHHoOe € 10JI0M

VY kormiek kE€ntas OKpacka OIpEAeNsAeTcs JOMUHAHTHbIM TeHoMm B, uéphas - b.
I'erepo3urora Bb umeer yepenaxoByro okpacky mepctu. I'en B cuemnien ¢ mosnom. Kakue
OyAyT KOTATa, €CclIM KOT 4EpHBIM, a Komka >x&€nras? MOoXeT JM KOT UMETh 4YepernaxoBYIO
OKpacky?

JlaHo: 00BEeKT: KOIlIKa, MPU3HAK: OKpacka, B-xkéntas, b-u€pHas, Bb-uepenoxonas.

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

o X | Y
X2 6] Y
X2 XY

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

Bce komku OynyT ¢ uepenaxoBbIM OKpacoM, Bce KOThI OyayT xEnTeiMu. Kot HE MOKeT
UMETh YepPEraxoBy0 OKPacky T.K. Y XpOoMOCOMa HE MOXKET ObITh CIIEIUICHHOH ¢ TeHOM b.

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

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

Ne2 ¥V cobak xéEcTkas mEpCTh JOMHUHAHTHA, MATKas pereccuBHasA. JlBa sKECTKOMIEPCTHBIX
pOAMTENS JAtOT KECTKO LIEPCTHOro meHKa. C KeM ero HyXHO CKPECTHTb, YTOObI BBICHUTD,
MMEET JIM OH B T€HOTUIIE AJUIEIb MSAKIOLIEPCTHOCTU?

Ne3 'V kyp HOpMalibHOE ONIEpEHNE TOMUHUPYET HaJ MIEIKOBUCTHIM. OT IBYX HOpPMabHBIX
10 (PEHOTHILY I'eTepO3UroT MoaydeHo 98 ubimiaT. CKONbKO U3 HUX 0XKMJAETC HOPMAJIbHBIX,
CKOJIBKO IIEJIKOBUCTBIX?

Ne4 Kypuiia u netyx ué€pHsie xoxjaTeie. OT HUX TOJy4eHO 13 UbIuIsaT: 7 4€pHBIX XOXJIATHIX,
3 OypbIX XOXJaThIX, 2 u€pHbIX 0e3 xoxya u 1 Oypslii 6e3 xoxsa. KakoBbl TeHOTHUIIBI IETYXA U
KypHULIbI?

Ne5 ¥V mtonoB apOy3a Kopka MOKET ObITh 3eJIEHON MU TOJIOCaToH, (hopMa II1o1a JUTHHHAS
WIA OKpyrias. ['OMO3HIrOTHOE pacTeHHe C JJIMHHBIMHU 3€JIEHBIMU TUIOJIAMU CKPEIICBAIOT C
FOMO3UTOTHBIM K€, HMMEIONIMM OKpPYyIJble Tmojocarbie mioasl. B F1 mmomsr okpyribie
zenénbie. 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 BBIBECTU COPT C PO30OBBIMHM AroAaMu U 0e3ychlit?

Ne7 MoseT au ObITh My)KUYMHA T€TEPO3UTOTHBIM MO NMpPH3HAKaM CLEIUIEHHBIM C TH0J0M?
OObsicHuTE TOUEMy, HanuIuTe GOpMyJly T€HOTHUIIA.

Ne8 HopmanbHast KeHIMHA, OTell KOTOpOM ObUI JaJbTOHHMK, BBIXOAUT 3aMyX 3a
HOPMAaJIbHOT'O MYXUYUHY. MOTYT 71 y He€ ObITh A€TU AaJIbTOHUKH?

Ne9 I'emodunus onpesensercss pelecCUBHBIM MPU3HAKOM. MOTYT I 37J0pOBbIE MYKUKHA
Y KEHIIMHA UMETh ChIHA reMOopuInuKa?

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

Nel1 XKénras Mopckasi CBUHKA P CKPELIMBaHUU ¢ Oeoi Bcerja 1aéT KPeMOBBIX TOTOMKOB.
CkpemyBaHue KpPEMOBBIX CBHHOK MEXay co0o0il Bcernma naér pacuiersienue | xéntas, 2
KpeMoBbIX, 1 Oenas. [Touemy?

Nel2 V HouHOW KpacaBUIlbl NMPU CKPEIIMBAHWU PACTEHUN, MMEIOIIME KpacHble U Oenble
nBeTkH, F1 ¢ po3oBeiMu 11BeTkamu. Kakas okpacka IIBETKOB OyleT y pacTeHM, MOJTy4YeHHbIX
0T 000uX 00paTHBIX CKPEUTUBAHUIT?

KoHTposibHBIE BOITPOCHI:

1 ITonoBbIe XpOMOCOMBI

2 'oMoraMeTHBIH 10T

3 I'ereporaMeTHBIN MOJ

4 CuenjicHHE TCHOB C IOJIOM

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

Ilenv pabomoer: V3ydauTh yCTPOMCTBO CBETOBOT'O OMOJIOTHYECKOTO MHKPOCKOTA W OCBOWTH
npaBuiia pabOThI C HUM.

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

Xoa npakTHYecKoi padoThbl

WNHcTpyKTHBHAS KapTOUYKa
OO6mme cBeneHusi: MUKpockon (OT Iped. micros — MaJlbli U SCOpPI0 — CMOTPIO) — 3TO
ONTUYECKUN TNPUOOpP, NpEeJHA3HAYECHHBIN JUIs MOJY4YEHHUS YBEJIMYEHHBIX H300pakeHUil, a
TaKKe H3MEpPEeHUs OOBEKTOB WIIU JeTalel CTPYKTYphbl, HEBHAMMBIX HWJIHM IJIOXO BUIUMBIX
HEBOOPYKECHHBIM IJIa30M.

YCTpoicTBO MUKPOCKOTIA
Cxema cBETOBOI0 OMOJIOIrMYECKOr0 MUKPOCKOIIA IIPEICTaBIeHa HAa pUCYHKE 1.

Pucynok 1 — YerpoiicTBo MUKpOCKoOna
1 — okymsap; 2 — MOHOKyJsipHas Hacajaka (TyOyc); 3 — peBOJbBEpHOE YCTPOHCTBO; 4 —
00BEKTHUB; 5 — MIPEAMETHBINA CTOJIUK; 6 — KOHJEHCOP: 7 — KOPIYC KOJUICKTOPHOU JIMH3HI; 8 —
NaTPOH C Jamnoi; 9 - mapuaup; 10 — pykosiTka nepeMenieHnst KpoHIITeHHa KoHAeHcopa; 11 —
PYKOATKa TOHKOW (OKYCHUPOBKM (MHUKPOMETpHUYECKHIl BHHT); 12 — pykosiTka rpyOoit
(OKYCHPOBKH MakpOMeTpU4ecKui BUHT); 13 — TyOyconepkatens; 14 — BUHT JUIs KperIeHUs
HaCaJIKH.

Mexanuueckasi 4acTh WJIM IITATHB COCTOUT M3 HOXKKH, OCHOBaHHs, TyOycolepKaTers,
MPEAMETHOTO CTOJIMKA, MOHOKYJSIPHOW Hacagku (TyOyca), PEBOJIbBEPHOTO YCTPOMCTBA,
PYKOSTKH TpyOol (oKycHpoBKM (MakpOMETpUUYECKOTO BHHTA), PYKOSATKH TOHKOU
(hOKyCUPOBKH (MUKPOMETPUYECKOTO BUHTA).
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TyOyc — 3putenpHas TpyOa MHMKpockoma. B BepxHee oTBepcTHe TyOyca CBOOOIHO
BCTABJISICTCSI OKYJIAP, HA HUYKHEM KOHIE TyOyca HaXOJUTCs Bpallarolieecs BOKPYTr CBOEH ocH
PEBOJIBBEPHOE YCTPOUCTBO (PEBOJIBBEP), B KOTOPOE BBUHYMBAIOTCA OOBEKTHBHL Bparmas
PEBOJIbBEP, MOXKHO OBICTPO CMEHUTh OOBEKTUBBI BO BpeMsl pabOThl C MUKPOCKOIIOM, ITOJIBOJIS
0001 00BEKTUB 0T TYOYC.

OObexTUB JOKEH ObITh LIEHTPUPOBAH, T.€. YCTAaHOBJIEH HA ONTUYECKYK OCh
MUKpocKora. i 3Toro peBojibBep MOBOPAYUBAIOT BOKPYT CBOEH OCH /10 MOSABJICHUS IIETUKA.
[TpenmeTHBIN CTOJNIMK CIYXKUT Ui pa3MeIleHus Ha HeM Hu3ydaeMmoro mpemnapara. IIpenapar
3aKpEIUIAIOT HA CTOJIMKE 3aKUMaMHU (KjieMMaMu). B ieHTpe peiMETHOr0 CTONMKA HaXOAUTCA
OTBEpCTUE Ui IPOXOXKJEHHs JIydell CBeTa M OCBElleHus Impenapara. B HeKOTOpbIX
KOHCTPYKILUSAX MHUKPOCKOIIA MPEAMETHBIN CTOIMK MOYKET IEPEABUTATHCS C TOMOLIbIO BUHTOB,
PACIIONIOKEHHBIX 110 eprudepun NPEeAMETHOIO CTOIMKA. DTO JaeT BO3MOXKHOCTh PACCMOTPETh
Ipenapar B pa3jIu4HbIX MOJISAX 3PEHHUS.

PykosTkn rpy0Oi M TOHKOH (POKYCHPOBKHM (Makpo- W MHMKpPOBHHTBI) CIyXKaT [Uis
nepeMenieHuss Tyoyca BBEpPX M BHM3, YTO IIO3BOJIIET YCTAHOBUTH €r0 HAa HEOOXOAMMOM
paccTosiHUM OT Ipemnapara. [Ipu BpaleHun BUHTOB 110 YaCOBOH CTpelike TyOyc omyckaercs, 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 CIYKUT JJIs1 TOYHOM YCTaHOBKH Ha (OKYC.

OnTuueckasi yacTh SBISETCS HaubOoJiee IIEHHOW YacThi0 MUKpOocKoma. OHa COCTOHT U3
00BEKTHBOB U OKyisipa. Okyisip (OT jaT. oculus — rya3) COCTOUT MX JIBYX IJIOCKOBBITYKJIBIX
JMH3, 3aKIIOYEHHBIX B OOIIYI0 METAJUIMYECKYI0 orpaBy. OTEYeCTBEHHBIE MUKPOCKOIIBI
CHaOXEHbl TpeMsi CMEHHBIMU OKYJISIpaMH, YyBEJIHMUYEHHE 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
PEBOJIBBEPHOTO YCTPOICTBA BBUHYMBAIOTCS YETHIPE OOBEKTHBA, YBEIMUYEHUE 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 cnydae nydyu cBeTa MPOXOIAT CPElbl C Pa3iIMUHBIMM IOKa3aTeIsIMU IPEIOMIICHUS
(TOKPOBHOE CTEKJIO, BO3/1yX), YaCTh UX OTKJIOHSETCS U HE MOMNa1aeT B 00BEKTUB.

[Ipu pabore ¢ mMMepcuoHHbIMH oObekTHBamMu (Xx90 wmmm x100) nus ycrpaHeHus
CBETOPACCESIHUSI PACCTOSIHUE MEXAY (POHTANIbHOM JIMH30M OOBEKTMBA U MpernapaToM
3aMOJIHII0T UMMEPCHOHHBIM (KEAPOBBIM) MAacjoM, TOKa3aTellb MpPEeJOMJICHHs Jydeil cBeTa
KOTOPOro OJM30K K TOKAa3aTeNo MPEeIOMICHHs Jydel cBeTa, NMPOXOJIEro 4epe3 CTEKJIO.
OO61iee yBenMueHUE MUKPOCKOINA ONpeAeNseTcsl Kak MPOU3BEACHUE YBEIMUYEHHs] 00BbEKTHBA
Ha yBelu4yeHue okyisipa. Hampumep, ecnmu B paboTe HCHONB3YIOT OKYJIsIp X15, a moa Tydycom
HaxoAuTcss 00beKTUB x90, TO yBeIMYEHUE paccMaTpUBAEMOro C MOMOUIbI0 MHUKpPOCKONa
o0BekTa coctaBuT x1350.

2. IIpaBunjia padoThl ¢ MUKPOCKOIIOM.

Ha pabodem cTOJ€ MHKPOCKOI CTaBST TyOycoJepkareieM K cede Ha pacCTOSHHHA 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 IMOMOINBI0 MAaKpO- W MHKPOBHHTOB
ycraHaBnuBaT GokycHoe paccrosiHue. (Tak, mpu pabore ¢ HIMMEPCHOHHBIMU O0OBEKTUBAMU
Ha TIpernapar MpeABapUTEIbHO HAHOCAT Kalull0o HMMMEPCHOHHOIO Macja M OCTOPOKHO
OIYCKalOT TyOycOJep)KaTeib MaKpPOBUHTOM JI0 CONPHUKOCHOBEHHS CO CTEKJIOM. 3areM,
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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 (OKYC TPOU3BOJISAT MUKPOMETPHUECKIM BHHTOM.

[Tpu pabote ¢ cyxumu 0ObEKTUBAMU IIpernapaT BHAYalle pacCMAaTPUBAIOT ¢ 0ObEKTHBOM
x8. [TogHUMAS ¢ TTOMOIIBI0 MAKPOBUHTA TYOYCOIEpKATEh M BHUMATEIILHO CMOTPS B OKYJISIP,
YCTaHaBIMBAIOT (POKYCHOE paccTossHUE (0KOJIO 9 MM) U TOOMBAIOTCS YETKOCTH M300pakeHuUs,
UCIIOJIb3Ysl MUKPOMETpUUECKU BUHT. [lanee, nBUras npeaMeTHbIN CTOJUK WX MPEAMETHOE
CTEKJIO, YCTaHABIMBAIOT B LEHTP MOJS TOT YYacTOK Ipernapara, B KOTOPOM JIydIlle BCETO
BUJICH U3y4aeMblil OOBEKT. 3aTeM, Bpalias peBOJIbBEPHOE YCTPOHUCTBO BOKPYT CBOEH OCH, MO/
TyOyc momemiator oObekTHB Ha x20 wim x40. IIpu 3ToM mox TyOyc HE OJDKEH TOIAacTh
00bexTuB x90.

B peBosbBepHOM YCTPONCTBE OOBEKTUBBI PACHOJIATalOTCSl TAKUM OOpa3oM, YTO €CIIH
HaliieHo n300pakeHne ¢ 0OBEKTHBOM X8, TO MPU PACCMOTPEHUU Mpernapara ¢ 00beKTHBAMHU
0OJIBIIETO YBEIMUEHHUS HYKHO CJeTKa MOAPEryIupoBaTh YETKOCTh U300PaKEHUS C TOMOIIBIO
MaKpO- 1 MUKPOMETPUUECKUX BUHTOB;

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

[Tocne oxoHuaHuWs pabOTHI cienyeT yoOpaTh mpenapar ¢ MOPEIMETHOrO CTOJHKA,
OMYCTUTh BHU3 KOHJEHCOpP, MOCTaBUTh MOJ TyOyC OOBEKTHUB X8, YHAIUTHh MSITKON 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 MNpeUIoKEeHHBbIH Marepuan. [loanummre yactu
MHUKpOCKOIIA.
3ananue 2. Uzyuure:
1. IlpaBuia paGoThl ¢ MUKPOCKOIIOM
2. Mukpockorn. Kak noiap30BaTecsi MUKPOCKOIIOM
3. Cmoco0Obl OKpacKH MperapaToB
3aoanue 3. Vlcrionb3yss MUKPOCKOI, PAacCMOTPUTE MNPEATIOKEHHbIE OHOIOTHYECcKHUe
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.

JlabopaTopHasi padoTaNe2
«OIHOKJIETOYHBIC MU MHOTOKJIETOYHbIEC OPraHu3Mbl. OJHOKJIETOYHOCTD H
MHOT'OKJIETOYHOCTh. OCHOBBI 00paleHHs CO CBETOBBIM MHKPOCKOIIOM,
YBEJIUYUTEJIbHON TEXHUKON»

Ileab: paccMOTPETh KIETKU PAa3JIMYHBIX OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB U
UX TKaHeH I0J MHUKPOCKOIIOM, CPAaBHHUTh CTPOEHHME KJIETOK pPACTUTENbHBIX, >KHBOTHBIX
OpPraHu3MOB U I'pUOOB.

Oobopynosanue:

- CBETOBOM MUKPOCKOTT;

- TOTOBBIE MHKpOIIpENnapaThl OJHOKJIETOUYHBIX OPraHW3MOB (BOJOpOCTH, HH(DY30pUU U Ap.),
pacTUTENbHON (KOXKHUIIA YEelyH JTyKa), )KUBOTHOM (3MUTENNaNbHAs TKaHb — KJIETKH CITU3UCTON
POTOBOM TOJIOCTH ), TPHOHOU (APOMKKEBBIC MITH TIJICCHEBBIC TPHUOBI) KIIETOK,

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

1. Paccmorpure mOJA MHKPOCKOIIOM TIPUTOTOBJICHHBIE (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 CTpPOCHHE PACTUTEIHHOU, TPHOHON W KMBOTHON KJeTOK. CpaBHEHHE MPOBECTU

IpY IOMOILY cpaBHUTENbHOM Tabmuip! (Tadnauua 1). Crenaiite 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,." - :;:
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Uuronnaima ‘1 | g

Pucynok 4 — Bua nposxxeit moa MUKpOCKOIIOM
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Pucynoxk 5 — CtpoeHue pacTUTEIHHOM U dKUBOTHOM KIIETKU

CnaenaiiTe BBIBOJ, ONHMPAsCh HA MUMEIOIIMECS Y BaC 3HAHUS, B COOTBETCTBHH C IIEINIBIO
paboTHI.

KOHTpOJIbHBIe BOIIPOCHI

1 JlaiiTe XapakTepUCTUKYy BHEUIHEMY M BHYTPEHHEMY CTPOCHHIO aMeObl
OOBIKHOBEHHOM.

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

3 OTIMYUTENBbHBIE OCOOCHHOCTH CTPOCHHS PACTUTEILHON U )KUBOTHOU KJIETKH.

JlabopaTopnasi paGora Ne3
HapcrBo pacrenuii. Boiciine n Husmme pacrenust. 'pudbl. O3HaKoMIeHHE C
OCHOBHBIMH HNpeacTaBuTeasiMu. OnpenesieHue.

[enb: 03HAKOMUTBCS ¢ OCHOBHBIMH CUCTEMAaTHYECKUM (MOP(OIOrnyeckuMu) Npu3HaKaMu
pactenuii u rpudoB. OCBOUTH pabOTy C ONpPEAeTUTENIeM paCTeHUI 1 IpUOOB.
O6opynoBanue
* DKCIIOHATHI JUIsl ONpe/ieieHus (pacTeHus! U TpUobI).
* JIynel, OMHOKYJISIpHBIE JIYIIBI, OIIPEAETUTENH.

Xoa padoTsl
1 O3HaKOMUTBCS ¢ TEXHUKOW PabOTHI C ONIPEACIIUTENIEM U OCHOBHBIMH MOP(HOJIOTHIECKUMHU
IIPU3HAKAMU PACTEHUH, UCIIOJIb3YIOIUMUCS AJIs1 ONPEAEIIEHUS CUCTEMATHYECKOU
PUHAAIEKHOCTH.
2 OnpenenuTs MpeIoKeHHbIE Ha 3aHATHH SK3eMIUTSIPhl PACTEHUI U TPHOOB.
3 OmnwucaTh CHUCTEMaTHYECKYIO IpYyNIy WIM BUJA B COOTBETCTBHM C XOJOM IIPOBEIEHHOIO
OIIpEEIICHUSI.

JlaGopaTopHas pa6ora Ned
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Kaaccndukanus :xxuBoTHOro napcrsa. Mopdgonornueckne XapakTepucTHKH
HACEKOMBIX H OCHOBHBIX TAKCOHOB I03BOHOYHBIX ’KHBOTHBIX.

[lenp: O3HAKOMHUTBCS C OCHOBHBIMH CHCTEMATHYECKUM (MOPGOJIOTHYECKUMU) MpPU3HAKAMH
HACEKOMBIX M TTO3BOHOYHBIX KUBOTHBIX.

O6opynoBanue

* Hacexombie st onpeniesieHus (KOUIEKIIMOHHBIM MaTepua).

* [To3BOHOYHBIE )KMBOTHBIC (TYIIKH M CKEJICTHI) JAJIS ONPEACIICHUS.

* JIymibl, OpeAEIIUTENH.

* DKCMOHATHI My3€s1 YHTOMOJIOTHH W OMOJIOTHH JICCHBIX 3BEpEH U MTHII.

Xoxa padoTsbl

1 3HaKOMCTBO ¢ OCHOBHBIMH OTPSJJaMU HACEKOMBIX.

2.0OcHOBHBIE TPU3HAKUM HACEKOMBIX. OmnpezesneHue HAaCeKOMBIX /10 OTpsla U COCTaBIIEHUE
TaOMUIBI €  OCHOBHBIMH  MOPQOJOIMUECKUMHM  XapaKTEPUCTUKAMHU  YEIyEeKpPbUIbIX,
KCCTKOKPBUIBIX, IIEPCIIOHYATOKPBUILIX, ABYKPBUIBIX, IPAMOKPBIIBIX U IMTOJYXCCTKOKPBIIBIX.

3 OnpeneneHue NO3BOHOUHBIX JKUBOTHBIX J10 BUJIA.

4 Cocrasiienue Ta6JII/IIII)I C OCHOBHbBIMH CHUCTCMATHYCCKHMMU IIpHU3HAKAMU KJIACCOB
IIO3BOHOYHBIX JKUBOTHBIX, a TAK)KE KPYIHEUIINX OTPSIIOB NTUL U MIEKOIUTAIOIINX

Bomnpocsr
1 Onummre cucremMaTnyeckoe IMOJIOKEHUE HACEeKOMBIX M UX OCHOBHBIM MoOpdosiornyeckue
IIPU3HAKHU.
2 HazoBuTe OCHOBHBIE KJIACCHI ITO3BOHOYHBIX JKUBOTHBIX U IIEPEUYMCIUTE HUX OCHOBHBIE
IIPU3HAKHU.

3 HazoBure kpynHeimume oTpsasl 3Bepeii U ntull. HazoBuTe npeacraButesneil 3Tux OTpsI0B.

JlaGopaTopnas paGora Ne5
HN3yyeHue npupoOIHBIX MONMYJISLHIA

[lenb: yCBOUTH TIOHSATHS «IIOIMYJISIIIUS), «COOOIIECTBO», «OMOIOTHYCCKHA BUI», a TaK Ke
oTpefieNieHUs] OCHOBHBIX MOMYISAIIMOHHBIX XapaKTEePUCTUK U METOJIOB UX pacyéra.
OGopynoBaHue:
TaOJIMIIBI C OMIMCAHUEM YMEPJHKEHTHBIX CBOMCTB, MOSBIISIONINXCS HA Pa3HBIX
YPOBHSX OpPTraHU3aIUN KUBOTO (KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHOM,
MOMYJISIIIMOHHBIM, BUJJOBOM U IICHOTUYECKOM ).
Xoxa padoTsbl
1 JlaliTe ompeneNeHUe TOHATUS IOMYISALHUI», «COOOIMIECTBO», «OUONOTUYECKUN BUIN;
MIPUBEINTE KOHKPETHBIC PUMEPHI.
2 3anomHUTE TaOIUIly 2 CXOACTBA U PA3NUYUN MEKY TOHITHIMH «OPTaHU3MY,
CITOMYJISATUS», «BUI», «COOOIIECTBOY.
Tabmumna 2
CX0JIcTBa U PA3INIHS MEKITY TOHITHIMHE «IIOYJISIHS, «BUA, «COOOIIECTBOY.

XapaKkTepuCTHKA Opraansm [omynsmms Bug Coo0riecTBo

YpoBeHb
OpraHu3aIuu

TIponomxuTenbHOCTH
CYIIECTBOBAHMS

ITokazarenm,
XapaKTePU3YIOIIUC
OHOJIOrHYECKOE
COCTOSIHUE

62




| (>KHU3HECTIOCOOHOCTH) | | | |

3 Ipueaure dopmynbl ains pacy€Ta CMEPTHOCTH, TUIOJOBUTOCTH, BOCIPOM3BOAMMOCTH
MOMYJISILIUH.

4 OnuumTe CyTh U cMbIc Mojenent Jlotku — BoabsTeppa.

Bomnpoc:

1 TlpuBenuTe KOHKPETHBIH MpHUMEp OpraHW3Ma, a 3aTeM MOMYJISIMU U COOOINeCTBa, Kyna
BXOJAT OTU OpraHu3Mbl. 3aTeM ONMIIWTE I[IOKa3aTeld, KOTopble Haubosiee IOJIHO
0XapaKTEPU3YIOT COCTOSTHUE ATUX OPTAHU3MOB, IOMYJISIIIUU U COOOIIECTBRA.

2 IlpuBeaute mpumep A B3aUMOOTHOIIECHUS KOHKPETHBIX BHJIOB, JUISI KOTOPBIX MOKHO
MCIIOJIb30BaTh Moaenu JIotku — BonbTeppa.

3ananue 2 ['eHeTHuecKasi U HKOJIOTHYECKask CTPYKTYpa MOMYJISALIUMA TUKUX )KUBOTHBIX.
[{enb: yCBOUTH OCHOBHBIE MPUHIUIIBI pacTpeeNieHUs IPU3HAKOB, XapaKTePU3YIOIIUX COCTaB
Y CBOMCTBA MOMYJISIIIAK; ITO3HAKOMHUTBLCS C TIPOSBICHUEM MOMYJISIIIHOHHBIX OCOOCHHOCTEH Ha
pUMepe MY3€HHBIX SKCIIOHATOB.
O6opynoBanue
DKCTMOHATHI My3€€B JHTOMOJIOTUU U OMOJIOTHH JIECHBIX 3BEpEd U MTHII.

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

Tabmuna 3
Bapuanum npru3HaKkoB )KUBOTHBIX U PACTCHUI B Pa3HBIX reorpaduyecKux 30Hax
XapakTepucTuka | Jlecorynnpa Taiira Cwmemannbie | [IIupokoJHMCTBEHHBIE
jeca jeca
Hpesecnoe
pacreHue
Hacexomoe —
neHapodar
ITo3BOHOYHOE
KHNBOTHOC

2 IlpuBecT npuMepsl Baprauy GEeHOTUMHYECKUX MPU3HAKOB JIJIs1 0€CIIO3BOHOYHBIX U
MO3BOHOYHBIX )KUBOTHBIX - OOUTATENEN JIECHBIX SKOCHCTEM.

Bonpocsr

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

2 OTMeTbTe BO3MOXKHOE BapHAallMU BHEITHUX, (PEHOTUITNYECKUX MPU3HAKOB I PACTCHUN U
JKUBOTHBIX B Pa3HbIX reorpauyeckux 30Hax.

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

63



