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PaGouas nporpamma cocrasieHa Ha octoe ®I'OC BO 1o HanpaplIeHHIO MOArOTOBKH
19.03.02 ITpoyKThl IATAHKS U3 PACTUTENBLHOTO CHIPhS, yTBEPKeHHOro npukazom MOuH PO
ot 12.03.2015 r. Ne 211.

PaGouas nmporpamMma paceMoTpena u oxodpena Ha 3acefannu xadeapsl CranaapTH3alyu,
cepTH(UKAIMH M TEXHOJIOTHU IIPOLYKTOB U TaHHUs

«23» oxta6pst 2018 r. (mpoToxoi Ne 2).

3as. kadenpoit AOA | /H.W. Bapsuuxukosa /

PaGouas mporpamMma o106peHa MeTOMYecKoi KoMuccuei nucturyra EcTecTBo3HaHuS |
crangaprusanuy «29» oxrsopst 2018 r. (mpoTokoi Ne2).

[pencenarens W il 1 /M.IO. Me3un/

“4

Pabouast nporpamma cocrasiena: JOIEHTOM, K.0.H.

B s >
ﬁ"" /T.H. 3aiinesa /

Penensenr:
Jlupexrop OO0 «bbITOBOM KOMITIIEKCH

/ N.A. JlutBuHYyK /




JIMeT perucTpanuu u3MeHeHUH U 10TNOJTHEHHH

n/n Pazpen Kpatkoe conepixanue Jlara, Ne [Moxmucs 3aB.
PIT U3MEHEHHUS!/ IOTOTHEHUS HPOTOKOJIA Kadenpoii
3ace/laHusl
Kadeaps
1 4,8,9 BHeceHbl H3MEHEHHUS B COJIepIKaHHe 01.09.2019,
JMCLHUIIMHBI, OOHOBJIEH CITHCOK npotokoi Nel
JIUTepaTypbl, 0OHOBICHO
MaTepUaIbHO-TEXHUYECKOTO
obecrieyeHHe THCIHTUINHBI
2 8 Axtyanuzanus yueOHo- 01.09.2020 r.

METOIMYECKOTO U
HH(OPMAIHOHHOTO 00ecreYeH s
JIMCIMTITHHBI

nportokoi Nel




1 Ilean ocBOEeHMSI AUCHHUILJINHDBI

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

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

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

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

3HaHUS M YMEHHUS CTYJEHTOB, IMOJYYCHHbIC MPHU H3YyYECHUH AUCUUIUIMHBI «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 MUKPOOHOIOTHSY,
«OCHOBBI OMOTEXHOIOTHH Y.

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

B pesynbraTte ocBoeHHMs IucUUIUIMHBL «buonorus» oOydaromuiics A0MKEH 001a1aTh
CIEAYIOLIUMH KOMIICTCHIUAMH:

CTpyKTYypHBIit
JJIEMEHT [TmanupyemMsle pe3yapTaTel 00yIeHUS
KOMIETEHINH

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

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

- 0COOEHHOCTH B3aMMOOTHOILIEHUH OPraHU3MOB U OKpY’Karollel cpesibl;

Ywmerts - yMeeT MPUMEHATh (yHIaMEHTAIbHbIE 3aKOHBl €CTECTBEHHO-HAYYHBIX
JUCIUIUIMH IPY pellieHu Npo¢ecCHOHATIbHbBIX 3a/1a4

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

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

4 CTpyKTYypa H coJepkaHue JTUCUMUIIMHbI

OO0mast TpyI0eMKOCTh TUCHIUTUIMHBI COCTABISIET 4 3a4eTHBIX enuHuI] 144 akana. 4acos, B
TOM YHCJIC:
—KoHTakTHas padora — 94,1 aka. 4acos:
— ayautopHas — 90,0 akas. yacos;
- BHeayauTopHas — 4,1 akan. 4acoB
—camocrosTensHas padora — 14,2 akaj. 4acos;
—IOATOTOBKA K 3K3aMeHY — 35,7 aKaj. 4acoB.
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Beenenwne [Ipenmer u 3amaun CamocTosTenbpHO |3ammra TIK-5

omostorumn e H3ydYeHHe | 1abopaTopHOn 3yB

yaeOHOMH 1| paboThI

Hay4HO

1|2 1 JIUTEPaATypPHI.

IlogroroBka  k

nmabopaTopHOH

pabore.
Paznen 1 MHoroo6pasue CamocTosTenbHo |3ammra TIK-5
JKUBOT'O MHpa e u3y4yeHue |1abopaTopHoii 3yB

Tema 1.1. ®opmsl y4eOHOoI 1 |paboThI
CYLIECTBOBAHMA H YPOBHH 112 6 1 |HayaHo
OpTaHM3aINN )KUBOH MaTEepHU; JIUTEPaTypHI.

OCHOBHBIE CBOWCTBA KUBOTO IMogrotoBka K
nmabopaTopHO
pabote
Paznen 2. Yuenue o KieTke. CaMOCTOSTENBHO |3amura TIK-5

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

XMMHUYECKUH COCTaB U y4eOHOI 1 |paboThI.
(hyHKIMK KIEeTKH. DYKapHOTHI 114l 6u 1 |HayuHO TectupoBanue
U TIPOKAPHOTHI. JUTEPATypHI.

IlogroroBka  k
nmabopaTopHOH
pabore.

Tema 2.2. OOMeH BEIIECTB U CamocrositenbHO |3ammra nmabopatpaoit [[TK-5
NpeBpaIeHUE SHEPTUH B e n3y4deHue | paboThl 3yB
KJIETKE. DHEPreTUUECKUNA U yaeOHOI u
TUTACTHYECKUI 00MeH, (oTo- 1 114 éu 1 [|HayuHO
XEMOCHHTES. JUTEPaTypHI.

IToxroroska K
nmabopaTopHOH
pabore.

Tewma 2.3./leneHne KIETKH. CamocrostensHo |3amura nmabopatpoii [[TK- 5
Oransl MUTO3a U MeHo3a. [ H3ydeHue | paboThl, Y CTHBII 3yB
JKuznennsiit nuki. Kinerounas y4aeOHOM U | OITPOC.

TEOpHsl. Hay4IHO
116 6 2 JUTEPATYPHI.
IoxroroBka K
nabopaTopHOH
pabore.

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

Tema 3.1. @opmsl 1 cIOCOOBI Hay4IHO
MIOJIOBOTO M OECIOJI0r0 1|14 ]| 6U 2 |nuTepaTypsl.
pa3sMHOXEHHUs (BereTaTUBHOE, IMomroroBka K
MOYKOBAHUE nmabopaTopHOH
CropooOpa3oBaHme). pabore.

Tema 3.2. uddepenmpoBka CaMoCTOITENbHO |3ammmuTa TIK-5
KJICTOK u tkaneii;|1 | 4 6 1 Je u3y4eHwue | 1aboparopHoii 3yB
XapaKTEepUCTHKA CTPOEHUsl U yueOHOH 1 |paboTBhI.
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(hyHKIMH OPraHOB pacTCHUU U HAYYHO Kontponbnas pabora
JKUBOTHBIX JUTEPATYPHIL.
[TogroroBka
nabopaTopHOU
pabote

Tema 3.3. Abnotndeckue U CamocrosiTensHO |3ammura I[IK-5
omoTmueckue HakTophI UX e H3y4YeHHeE | 1abopaTopHOU 3yB
BO3ACUCTBU HA OPTaHU3MBIL. yaeOHOH 1| paboThI

Hay4IHO

12| 4u 1 |y
JTUTEPATYPHI.
ITonroroska K
nmabopaTopHOH
pabote

Paznen 4. MUKpOOpTaHU3MBL. CamocTosiTenpHO |3anura IIK-5 —
Tema 1.1. Dy- 1 IPOKAPUOTHI. e U3YYCHHUE | Tab0paTOpHOU 3yB
MuneunansHbele TPUOHI, y4eOHOI 1 |paboThI
JIPOKIKH, BUPYCHI Hay4HO

e 12| 41 2 |2
0COOCHHOCTH CTPOCHUS U POJIh JUTEPATyPHI.

B IIPUPOJIC. [MomroroBka K
nmabopaTopHO
pabore.

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

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

JIUTEPATYPBHI.

Tema 5.2. 3aKkOHOMEPHOCTH CamocTosTenbHo |3ammra TIK-5
HACIIEICTBEHHOCTH. 3aKOHBI e u3y4deHue |1abopaTopHOit 3yB
. Menpens, T. Moprana. 12 1 |yueGHoii u |paboTsl

Hay4HO
JIUTEPATYPBHI.

Tema 5.3. Cenexius CamocTosTenbHo |3ammra TIK-5
pacTeHH, )KHBOTHBIX, e H3yYeHHUeE | 1abopaTopHOU 3yB
MHKPOOPIaHH3MOB 12 0,2 |yuebHoii  |paboTe

HAy4IHO
JUTEPATYPHL.
Hmozo cemecmp 36 | 54/26H 14,2 Dkzamen

5 O6pa3oBaresibHbIe M HHGOPMALMOHHbIE TEXHOJIOTHH

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

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

«MO3TOBOM aTakm,

JNEKIUU-KOHCYJIbTAllN, TJIe

TEOPETHUECKUI MaTepuall 3apaHee BbIIACTCS CTYACHTaM Il CAMOCTOATEIbHOTO U3YyUEHUS, IS
MOJTOTOBKH BOIPOCOB JIEKTOPY, TAKUM 00pa3oMm, JEKIUs MPOXOAUT MO TUIY BOIPOCHI-OTBETHI-

JIUCKYCCHSL.

[TomMuMO 3TOTO B JIEKIIMM MOTYT MCIOJIB30BATHCSI AJIEMEHTHI MPOOJIEMHOTO HU3JI0KEHHUS.
[TpoGiieMHast KU HAUYMHACTCS C BOIMPOCOB, C MOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XOJIE




U3JI0KEHHUs MaTepuana HeoOXOJMMO pemHTh. Takas JIeKIUs NpeACTaBisieT coOOW 3aHsATHE,
Iperonaraiolee UHUIUUPOBAHHOE MpernojaBaTeseM IMPHUBJICUCHUE ayJIUTOPHHM K PEIICHUI0
KPYITHOW HaydyHOH MpoOJIeMBbl, pAacCKpBHIBA€T BO3MOJKHBIE IYTH €€ PEIICHHS, MOKa3bIBaeT
TEOPETUYECKYI0 M NMPAKTUYECKYI0 3HAUMMOCTh AOCTMKEeHHH. Ha mpoGieMHON Jiekiuu HOBOE
3HaHUE BBOJUTCS KaK HEM3BECTHOE /s oOyyaromuxcs. [lomyuennas nHpopmalus ycCBauBaeTcs
KaK JITYHOCTHOE OTKPBITHE €L1e HE U3BECTHOIO ISl ce0sl 3HAHMSL.

Jis peanuzanuu MHOOPMAMOHHO-KOMMYHHKAITMOHHON 00pa30BaTeIbHON TEXHOJOTHH
IPOBOJATCS JICKIUH-BU3YyaJIM3allMi, B XO0JIe KOTOPBIX H3JI0)KEHHE TEOPETHYECKOro MaTepualia
COIPOBOKAAETCS MTPE3CHTALIEH.

JleKIIMOHHBI MaTepuall 3akperisieTcs B XoJe Ja0opaTOpHbIX paboT, B X0J€ KOTOPBIX
yueOHass paboTa NPOBOAUTCA B BHAE PadOTHI C MpoayKTamMu mnuTanus. Ha mabopaTopHBIX
paboTax BBINOJHAIOTCA TPYNIOBbIE WIM HHIUMBUAYyalbHbIE 33a/laHUSl 110 IPOWIECHHOM TeMme.
[TpoBenenue nabopaTOpHBIX PabOT HEOOXOTUMO NPEABAPATH HMHCTPYKTAXKEM I10 IpaBHIIAM
6e3omacHoi paboThl B 1abopatopur. OCHOBHBIM YCIOBHEM JIOIYCKa CTYAECHTOB K JJaOOpaTopHOH
pabore sBisieTcs UX 00s3aTelibHAas NOJAIOTOBKA K HEM € COCTaBIEHHEM TEOPETHYECKOIO
BBeZieHUs. [Ipu mpoBeseHuu 1a0OpaTOPHBIX 3aHATUH MCIOJB3YETCS METOJ KOHTEKCTHOI'O
0o0ydeHHsl, KOTOpBIH TIO3BOJISIET YCBOMTH MaTepuall IYTEM BBIBICHUS CBS3EH MexXay
KOHKPETHBIM 3HaHMEM M ero mnpuMmeHeHueM. Kpome Toro, menaecoo0pa3HO HCIOIb30BaTh
TEXHOJIOTHIO KOJUICKTHBHOTO B3aMMOOOYy4YeHHs (MapHyI paboTy) TpeX BHIOB: CTaTHYeCKas
napa, JUHaMHUYecKas Napa, BapHallMOHHAs Iapa; COBMeLIas ee C TEXHOJOrMed MOIyJIbHOIo
oOyuyeHHs. BBIMONHUB 3KCIIEPUMEHT, oOydaromirecs (HOpMyIUpYIOT 0OO0OLICHHBIE BBHIBOJBI IO
CEpHUU OIBITOB, UCTOJb3Ys PUEMbl aHAJIOTMH U CPAaBHEHUSI.

CamocrosTrenbHass pabota 00ydarOMIMXCs SIBISICTCS OJHUM W3 HamOoinee 3(p(PEeKTUBHBIX
CPEACTB pPa3BUTHs MOTpeOHOCTH K Oyaymiemy camooOpaszoBanuio. CamocrosiTenbHas paboTa
oOyJaromuxcsi BKJIIOYaeT B ceOs camble pa3sHooOpasHble (OpMBI YU4eOHOH AEATENbHOCTH:
BBINOJIHEHHE TIOMAITHUX 33J]aHUi, 3aBeplIeHre 0(OpMIIEHUS 1a00paTOPHBIX PabOT, HOATOTOBKA
K IPaKkTUKyMy, H3Y4€HHE OCHOBHOIO U JIONOJHUTEJIBHOIO MaTepuana Mo Yy4yeOHHKaM W
nocoOusiM, YTEHHE U MPOpabOTKa HayYHOH JIUTEpaTypsl B OMOIMOTEKE, HaKUcaHie pedepaToB U
KYpCOBBIX padOT, MOArOTOBKA K KOJUIOKBYMaM, 3a4€TaM, HTOIOBOM aTTeCTaluy.

CamocrosTenbHas paboTa oOyyaromMXcsl JODKHA OBITh HAIlpaBleHA Ha 3aKperuieHHs
TEOPETUYECKOI0 MaTepuasa, U3JI0)KEHHOTO IPEeroiaBaTeieM, Ha MpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOATENbHOE H3yueHHe, Ha MOJrOTOBKY K JIaOOpaTOPHBIM 3aHATHUSAM, BBIIOJHEHUE
JOMAITHUX 33JaHUi M MOJATOTOBKY K PYOEKHOMY M 3aKJIIOUHUTENIbHOMY KOHTpouso. Ilomumo
3TOro, oOydyaroIuecsl MPeJCTaBIAIOT Pe3yabTaThl CBOEH CAMOCTOSTEIbHONW paboThl B BHUJE
IIPE3CHTALAMN.

IIpu mpoBeneHMH pyOEKHOTO M 3aKIIOUUTEIBHOIO KOHTPOJS OCHOBHBIMH 3aJayaMH,
CTOSAIMMU Tepes IpenojaBaTesieM, SBISIOTCS: BBISBICHHE CTENEHU IMPaBUIBHOCTH, 00beMa,
rJ1yOuHBI 3HAHUN, YMEHUH, HABBIKOB, MOJYYEHHBIX NPH U3YYECHUH Kypca Hapsy C BBIBICHUEM
CTEMEeHH CaMOCTOSITEIbHOCTH B IPUMEHEHHUH MOTy4YE€HHbIX 3HAHUN, YMEHUN U HaBBIKOB.

CoBpeMEHHbBIE MHTEPAKTUBHBIE CPEACTBA MO3BOJISAIOT 3KCIEPUMEHTHUPOBATH C HOBBIMU
dbopmamu koHTposst. OOydaromMUMCes MPEAaraloTcsl TeCThl U 3aJlaud B 3JIEKTPOHHOM BHJIE, C
aBTOMATH3UPOBAHHOM CHCTEMOW MNpOBEpKU. B oTnuume OT OOBIYHOTO TECTUPOBAHMS TaKOU
Croco0 KOHTPOJIA TMO3BOJSET CTYIAEHTaM B JI000€ BpeMsi MPOWTH TECT, MPOaHAIU3UPOBATh
OLIMOKH U TPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOoqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEIbLHOM PadoThI CTY/ICHTOB

AynuTopHas caMoOCTOsITeNIbHAsh paboTa CTYJAGHTOB Ha JIaDOpPAaTOPHBIX  3aHATHUAX
OCYIIECTBIISIETCSl TOJ KOHTPOJIEM IIperojaBaTeisi B BHJAE pPEIICHHUS 337a4 W BBIIOJHEHUS
YIpaXHEHUH, KOTOpPbIE ONPEAEIIAET IpenoaaBaTesb A CTyEHTa.

BHeaynuropHas camocTosATesnbHas pabora o0Oy4aromuxcs OCYLIECTBISIETCS B BHJE
U3y4eHHs] JIUTEpaTypbl 10 COOTBETCTBYIOLIEMY pa3liely C TpopabOTKoW MaTepuana;
BBITIOJIHEHMS IOMAIHUX 3alaHUN ¥ TIOATOTOBKU K KOHTPOJIIO.



ITepedyenns 1ab0opaTopHbIX padoT:

1. «Knerka. PazHooOpa3ue KJI€TOK B MHOI'OKJIETOYHOM opranu3me. Kierounas teopusi»

2. «XuMHUecKas opraHu3anus KJieTkd. Heopranuueckue BemecTBa»

3. «Pemienue 3a1a4 110 MOJIEKYJIIPHON OMOJIOTHM»

4. «Crpoenue u pyHKUUHU KIeTKA. OpraHou bl KISTKI»

5. «CpaBHeHue npoueccoB (POTOCUHTE3a U XEMOCUHTE3a»

6. «CpaBHEHHE MPOLIECCOB MOJIOBOTO U OECIIONIOr0 Pa3MHOKEHHUSI OPTaHU3MOBY

7. «HnuBuayanbHOE pa3BUTHE OpraHU3Ma: SMOPHOHAIBLHOE M TOCTIMOPHOHAIBHOE)

8. «Pemenue 3a1a4 Ha MOHO- M TUTUOPUIHOE CKPEILIUBAHHE)

9. «Pemenue 3a/1a4 Ha CLIEIUIEHHOE HACJIEI0BAaHUE T€HOBY

10. MeTozs! uccnenoBanus. Y CTpPORCTBO MHUKPOCKOIIA M OCHOBHBIE TIPaBUIIa PabOTHI C HU

11. «OnHOKIIETOUHBIE M MHOTOKJIETOYHBIE  OpraHu3Mbl.  OJHOKJIETOYHOCTh U
MHOTOKJIETOYHOCTh. OCHOBBI 00paIllEHUsI CO CBETOBBIM MHKPOCKOIIOM, YBEJIIMYUTEIbHOM
TEXHUKOW»

[EEN
N

. HapctBo pactenuii. Beiciue u Husmme pacrenus. ['pudsl. O3HaKOMIIEHHE C OCHOBHBIMU
npezcraButessiMu. OrpeiesieHue.
13. Knaccudukanus kxMBOTHOTO HapcTBa. Mop(oiIornuecKkiue XapakTepUCTUKH HACEKOMBIX
Y OCHOBHBIX TAKCOHOB [TO3BOHOYHBIX KUBOTHBIX
14. VI3yuenue npupoHbIX MOMYJISALUI

IIpumepHbIe TeCTOBbIE 3aJaHUSA

1 Anmapar nBM)KeHHs 00pa30BaH:
a) MBIILIEYHON CUCTEMOM
0) KOCTHOM CHCTEMOM
B) COCYIUCTOM cucTeMoi
I') HEpPBHOM CUCTEMOI
2 K cepaeuH0-cOCYyTUCTON CUCTEME OTHOCHT:
a) cepate
0) KPOBEHOCHBIE COCY/IbI
B) TUM(aTUYECKHE COCYIbI
T) I€YEeHb
1) CelIe3CHKa
3 K opranam KpoBETBOPEHHUSI Y B3pOCIOr0 KUBOTHOI'O OTHOCHT:
a) KpacHbI KOCTHBIN MO3T
0) cenezeHka
B) I€YEHb
T') MOYKHU
1) muMdaTHIecKue y3ibl
B mporuecce npixanus KOpeHb pacTeHHUs MOTJIOIAET:
YTJIEKUCIIBIN Ta3,
KHCIIOPOJ,
OeJIKu, KUPBI U YTIIEBOJIBI,
BOJ1Y 1 MUHEPAJIbHBIE COJH

CTe6HeM C paCHOJ'IO)KeHHBIMI/I Ha HEM JIUCTBAMU U ITOYKAMHU HA3BIBACTCA .
MPWIUCTHUK,

mooer,

KOPHETLIO/,

LIBETOJIOKE



B npodase I meitoza nporcxoaur:

pas3ell HUTOIIa3MBl,

KPOCCHUHIOBEp,

BBICTparnBaHUe OMBAJIEHTOB IO HKBATOPY KJIETKH,
PacXoXKJI€HUE XPOMACOM K IOIHCaM

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

100 monexyn AT®

200 monekyn ATD

0 monekyn AT®

OnHOMEMOpPaHHBIM OPTaHOWIOM KJIETKH SIBJISICTCS:
KJICTOYHBIH LIEHTP,

BaKyoOJlb,

pubocoma,

JIEUKOIIACT

JI1s1 u3ydeHnst BHYTPEHHETO CTPOEHUSI MAUTOXOHIPUH U XJIOPOIUIACTOB MCIIOJIb3YIOT METO/:
AHKETUPOBAHUS,

MOJEIINPOBAHUS,

CBETOBOW MUKPOCKOIIHH,

AIIEKTPOHHONU MUKPOCKOIIHH

MoHoMEPOM HYKJIEMHOBBIX KUCIIOT SIBJISETCS:
docdopHas kucnora,

MeTNTHUI,

HYKJICOTH/I,

aMHUHOKHCIIOTa

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

MOTJIOILIATh MUTATENbHEIC BEIECTBA

pearupoBaTh Ha U3MEHEHUS B OKPYXKAIOWIEH cpeae

Cornacno onpenenenuto @. DHrenabca )KU3Hb — 3TO:

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

CIIOCOOHOCTH pearupoBaTh Ha BHEITHUE BO3ICHUCTBUSA,

CIOCOOHOCTH TIepelaBaTh CBOU MTPU3HAKHU CIICTYIOIIAM ITOKOJICHUSM,

MOCTOSTHHOE MPHUOOPETEHNE OPTaHU3MOM HOBBIX MPU3HAKOB U CBOMCTB

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

duznonoruueckue GpakTopsl

aHTpONOTeHHbIE (PaKTOPbI

ouoTnueckue GhakTopsl

abuotuyeckue GpaKkTopsl

BriepBbie moABEN reHETUUECKYIO OCHOBY IO/ TTOJIOKEHUE yueHus JlapBuHa:
T. MansTyc
Y. Jlaitens



K.3. bap
C.C. YerBepukon

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

OJINHAaKOBOM Ha0Ope OpraHoOuIOB B KJIETKE

HaJIUYHUH XJIOPOIIACTOB

CIOCOOHOCTH K HEOTPaHUYEHHOMY POCTY

BrvsiHue )KMBBIX OPraHU3MOB JPYT Ha JpyTa - 3TO:
¢dusnonornueckre hakTophl

AHTPOIIOTEHHBIE (PAKTOPHI

OnoTudecKue GaKTopsl

abuotndeckue GaKkTOpsbI

3BOJ'IIOI_II/IOHHO 3aerHJ'IéHHBIe AJIalITUBHBIC pCaKIIKMKU OPraHu3Ma B OTBCT HA UBMCHCHUC YCJIOBI/Iﬁ
BHCIITHCH Cp€Aabl TP HCU3MCHHOM I'CHOTHIIC - 3TO!:

XpOMOCOMHAasA UBMCHYNBOCTDb

MyTallMOHHAasg U3MCHYHUBOCTb

KOMOMHATHBHAS U3MEHYMBOCTh

MOHHq)HKaHHOHHaﬂ HU3MCHYHBOCTD

baktepuu, )XUBYyIIHE B COIPYKECTBE C NPYTHMH OPTaHU3MAaMH, - 3TO:
CUMOHOHTBI

apasuThl

aBTOTPOPBI

canpouThl

Pactenus BBINOIHAIOT B 9KOCUCTEME POJIb:
koHCyMeHTOB II mopsinka

KOHCYMeHTOB | mopsiaka

pEAYyLIEHTOB

IIPOYLIEHTOB

DaKTOpPBI )KUBOW ITPUPOJBI, BO3IEHCTBYIOIINE HA OPTAHU3M:
AHTPOIIOT€HHBIE (PaKTOPbI

Oouotuyeckue GakTopsl

abuoTtnueckue HakTopsl

MuKpO3BOIOLUA - ITO:

SBOJIIOLMOHHBIC ITPOLECCHI B IMOMMYIALNUAX, TPUBOAAIINC K BI/I,ZIOO6p330BaHI/IIO
HE3HAYNTENbHBIC YBOIOIIMOHHBIC M3MEHEHN s, HE MPUBOASIINE K BUI000pa30BAHUIO
9BOIIOLMS OMOIIEHO30B

HBOJIIOLMS MUKPOOPTaHU3MOB

Martepuanom Uit €CTECTBEHHOTO 0TOOpa SBISETCS H3MEHYUBOCTH!
MyTaIlMOHHAS

HEHaCJIeICTBEHHAS

MoauUKAITMOHHAS

dbeHoTUnUYecKas

Bropoii 3akon I'. MeHens Ha3bIBAETCS 3aKOHOM:
eAMHO000pa3rs NePBOro MOKOJIECHUS



TOMOJIOTUYECKHUX PSAJIOB B HACJIEICTBEHHOW U3MEHYMBOCTH
pacIieTuIeHHs
HE3aBUCHUMOI'0 HACIEAOBaHUS TPU3HAKOB

[Iporiecc MHAMBHUAYATBHOTO, T'€HETHYECKH OOYCIIOBIEHHOT'O Ppa3BUTUS OCOOM OT MOMEHTa
OIUIOIOTBOPEHHS 0 CMEPTH - 3TO:

raMeTOreHes,

HapTeHOTeHE3,

¢uorenes,

OHTOTEHE3

OcHOBHBIE TIOCTYJIAThI KJIETOYHOM Teopun chopMyTupOBAIIH:
Y. lapsun, H. U. BaBuiios

P. I'yk, A. JleBeHryk

T. IIsaru, M. IIneitgen

P. bpoyn, ®@. Kpuk

Enununa sBoronuu:
KJ1acc,

0Cco0b,

TIOTTYJISITIHS,

BH/I

[TosiBNieHHE OT OJHOTO OOWIETO MpeAKa HEeCKOIbKUX BUOB TajlallalrOCCKUX BBIOPKOB SIBIISIETCS
MIPUMEPOM 3BOJIFOLIAHN

KOHBEPI€HTHOM

napasieaIbHON

JINBEPTEHTHON

buneTuyeckoit

Opranamu, pa3BUBAIONIMMUCS W3 PAa3HBIX 3apOBIIIEBHIX 3aYaTKOB M IMPHUCIOCOOJEHHBIMU B
pe3ynbTaTe KOHBEPTEHIIMN K BHITOJTHEHHIO OJUHAKOBBIX (DYHKIUH, Ha3bIBAIOTCS: aHAIOTMYHBIC
OpTraHbI

PYIUMEHTBI

TOMOJIOTUYHBIE OPTaHbI

aTaBU3MbI

CxonctBo ¢GopM Tena y akyjd, MUXTHO3aBPOB M JeNb()UHOB SBISETCS MPUMEPOM 3SBOJIIOLUU:
KOHBEPTE€HTHOMN
napajuieIbHON
JIMBEPreHTHOMN
dueTnueckoit

DBOJIIOIIMOHHBIM MPOLECCOM BHYTPH HEPOJCTBEHHBIX CUCTEMATUUECKUX TPYIIIN, HAXOISIINXCS B
OJIMHAKOBBIX YCIIOBHSIX, TPUBOISIINM K TPHOOPETEHUIO CXOIHBIX MPU3HAKOB, HA3bIBACTCS:
aTaBU3M

JTUBEPTECHITUS

PYIUMEHT

KOHBEPTEHITUS

Haxozum OTII€CYaTKOB HCKOIIAa€MbIX paCTeHI/Iﬁ ABIAKOTCA  J0Ka3aTCJIbCTBOM  3BOJIOLIUU!
MaJICOHTOJIOTHYCCKHUM
CpPaBHUTECIbHO-aHATOMUYCCKUM



1“3 00JIaCTH CUCTEMATUKA
OMOXUMUYECKIM

Hanuuue ~ pyIMMEHTOB WM aTaBU3MOB  SBJSICTCS  JOKA3aTEIIbCTBOM  3BOJIIOIUU:
ouoreorpaduueCKUM

SMOPHOJIOTHYECKUM

MaJICOHTOJIOTHYSCKHM

CPaBHHUTEIbHO-aHATOMHYCCKUM

[{uToNmOrn4ecKkuM J10Ka3aTeabCTBOM BOJIIOLIMH SBIISETCS:

HaJU4Kie PYIUMEHTOB - OCTATKOB UMEBIINXCS paHee OPraHOB
CXOJICTBO CTPOEHUS M1 XUMHYECKOI'0 COCTaBa KJIETOK BCEX OPraHU3MOB
CXOJICTBO 3apoblIlIeH B Ipejeiax Tuna XopI0Bbie

€MHCTBO TUIAHOB CTPOCHMSI OPraHU3MOB B TIPE/IEsIax TUIIOB

[Tporecc HCTOPUYECKOTO Pa3BUTHUS KMBOW MPUPOJIBI OT HMOSBIICHUS KM3HH HA 3eMIIe 10 HAIIMX
IHEH - ATO:

MEXBHI0Bast 00pbOa

O0opb0a 3a CcylIecTBOBaHUE

SBOJIIOIHS

€CTECTBEHHBIN 0TOOD

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

KOJIOTUYECKOE BHI000pa30BaHHE

JereHeparus

reoprauyeckoe BU1000pa30BaHNe

OMOJIOTHYECKH perpecc

KonTpoJsbHbie Bonpockl

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

2. OHTOreHeTHYeCKUi YpOBEHb OPTaHM3ALMU JKUBBIX CUCTEM. DJIEMEHTapHAas €MHHLIA U
AJIEMEHTApHOE SIBJICHUE ATOTO YPOBHSI.

3. KnertouHblii ypoBeHb OpraHu3alMM >KHUBBIX CHUCTEM. OJEeMEHTapHas eIUHHLA U
AIIEMEHTApHOE SIBJICHUE ATOIO YPOBHSI.

4. TlonmynsIMOHHBIM YpPOBEHb OpPraHU3alMM XKUBBIX CHUCTEM. DJEMEHTapHas €IWHUIA U
3JIEMEHTApHOE SIBJICHUE ATOrO YPOBHSI.

5. buoreoneHoTUNIMYECKUH YpOBEHb OpPTraHMU3ALUU JKUBBIX CHUCTEM. OJIEMEHTapHas
€MHMIIA U DJIEMEHTAPHOE SBJIEHUE 3TOT'0 YPOBHSL.

6. Crpoenue 1 GyHKINHU SHIOIUIa3MaTHYecKoro petukyinyma (3I1P) u pubocom.

7. Crpoenue u GyHKIINUHU amnmapaTa [ "ok 1 MUTOXOHJIPHIA.

8. Crpoenue u QyHKINU S7Apa U SAPBIIIKA KIETKH.

9. Crpoenue 1 GyHKIUN OHOIOTHYECKUX MEMOpaH.

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

11. OtnnuuTenbHbIE TPU3HAKN PACTUTENLHOM U AKUBOTHOM KIIETOK.

12. Muro3. [Ipyrue crocoObl 1eieHus KIEeTOK.

13. Meiios.

14. Crpyxrypa JJHK, npouecc pennukanuu.

15. 'eHeTHYECKUNA KOLI.

16. CBoiicTBa reHETHUECKOTO KO/Ia.

17. OcHOBHBIE KOMIIOHEHTHI OCIIOKCHHTE3UPYIOIIEH CHCTEMBI KJIETOK.



18. buocunTe3 6enka.

19. Ilponecc apIXaHus.

20. Ipornece orocunTesa.

21. Vicnonp30BaHKE T€éHETUYECKON MHKEHEPUH B dKMBOTHOBO/ICTBE.

22. Drtanbl NOTYYECHUSI TPAHCTEHHBIX KHUBOTHBIX.

23. Ucnonp30BaHNE T€HETUYECKON NHKEHEPUH B PACTEHUEBOCTBE.

24. llenu noay4eHus: TPAHCTEHHBIX PACTECHHIA.

25. CBoiicTBa,  CTPyKTypa ¥  (DYHKIHMOHUpOBaHME  TI€HETHMYECKOro  ammapara
AYKApUOTUYECKON M Tpokapuothueckon knetku. Pemmkauums [JHK, penymmmkamusa JIHK,
TPAHCIISILINA.

26. buonornyeckuii koa. CBoiicTBa OMOIOTHYECKOTO KOAA.

27. 'eHeTnKa — HayKa O HaCJIE€JCTBEHHOCTU U U3MEHUYMBOCTH KMBBIX OPraHU3MOB. 3a/auu
TEHETHUKHU.

28. OCHOBHbIE MOHATUS T€HETUKH: HACJIEACTBEHHOCTh, CTPYKTYPHBIH I'€H, JIOKYC, aJUIeNH,
FOMO3UT0Ta, TE€TEPO3UT0Ta, JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAKU, (PEHOTHUII, TEHOTHII.

29. MoHoruOpuaHOe  CKpelMBaHUE. 3aKOH €IMHOO0Opa3usi MEepBOrO  IOKOJIEHUS.
Pacmemienne npusaakoB y ruOpunoB |l — oro mokonenwus.

30. AHasin3upyroliee CKpelMBaHue, IPOMEXYTOUHbIM XapakTep HaclaeJ0BaHus (HEMOJIHOe
JIOMUHUPOBAHHE).

31. lurubpusHoe cKpeluBaHie. 3aKOH HE3aBUCUMOI0 HacJIeI0BaHUs IIPU3HAKOB.

32. CuerienHoe HacnenoBanue. 3akoH Moprana. HaciienoBanue, ClETZIEHHOE C TTOJIOM.

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

34. XapakTepuCTUKa PaCTUTEIbHbBIX TKAHEH.

35. 'mcronornueckas  QyHKIIMOHAIBHAS XapaKTEPUCTHKA PACTUTEIBHBIX TKaHEH.

36. ['mcronornueckas 1 QyHKIMOHAIbHAS XapaKTEPUCTHKA )KUBOTHBIX TKaHEH.

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

38. KpaTkas xapakTepucTHKa CTpOeHHs U QYHKIUNA OCHOBHBIX OPIaHOB KUBOTHBIX.

39. XapakrepucTHKa TKaHEH KUBOTHBIX.

40. OHTOreHEeTHYECKOE pa3BUTHE KUBOTHBIX.

41. TexHosorus peKOMOWHAHTHBIX T€HOB.

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

43. TIpeBparieHue SHEPTHH B KHUBBIX CUCTEMaX. THITbI MUTaHMUS.

44. OcHOBHBIE I'PYMIIbI, Pa3IMYAIOIIUECS 10 SHEPro0OeCIEUEHHUIO.

45. Cy6ctparroe dochopmmmpoBanue. IPPEeKTUBHOCTh CYOCTPATHOTO U OKUCITUTEIBHOTO
dochopunupoBanus (OpoKEHUS U ABIXAHUS).

46. Abuotndeckre (paKTOPBI CPe/Ibl, 3aKOHOMEPHOCTH UX BO3JICUCTBUS HA OPTaHU3MBI.

47. buotnueckue GpakTopbl cpelibl, 3aKOHOMEPHOCTH X BO3ACUCTBHS Ha OPraHU3MBI.

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

49. Knaccuduxanus npokapuoT: HCKycCTBEHHas, ecTrecTBeHHas. Teopust M. B. I'ycesa.

50. MunenuaibHbIe U TPOXKIKEBBIC TPHOBI.

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

52. XapakTepHucTHuKa SKOCUCTEM.

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



7 OueHoYHbIE CPeCTBA JIJIA IPOBeIeHHs POMEKYTOYHOM aTTecTAlNU
HpOMe)KyTO‘IHaSI arTecTalusa UMECT LCJIbIO ONMPECACIUTE CTCIICHDL JOCTUKCHH A 3allJIAHUPOBAHHBIX PC3YJIbTATOB 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:

OneHouHble CpeACTBA JJI HMHBAIMAOB M JIMI C OIPAaHUYEHHBIMM BO3MOKHOCTSIMM 3J0pPOBbsSl BBIOMpAIOTCA C YYETOM HUX WHIUBUIYaIbHBIX
MCUXO0(U3HIECKIX 0COOCHHOCTEH.

[Ipy HEOOXOAMMOCTH MHBAJUIAM M JIMLAM C OIPAaHUYEHHBIMU BO3MOKHOCTSIMHM 3J0POBbsI NMPEAOCTABIISIETCS JOMOIHUTEIbHOE BpeMs AJis MOATOTOBKU
OTBETa Ha 3a/IaHUS.

[Tpu mpoBeneHU: MPOLEeTyphl OLICHUBAHKS PE3yIbTATOB OOYUEHHSI MHBAIHUIOB U JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBSI IIPEyCMaTPUBACTCS
UCIOJIb30BaHNE TEXHUYECKHX CPEJCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIUBUIYaTbHBIMU OCOOCHHOCTSIMHU. DTU CPEICTBA MOTYT ObITh mpeaocTasiensl MI'TY
WM MOTYT MCTIOJIb30BaThCsl COOCTBEHHbBIE TEXHUUYECKHUE CPE/ICTBA.

[Ipouenypa olieHWBaHUSA PE3yJIbTaTOB OOYyUEHUS WHBAIUAOB MU JIUI[ C OTPAHMYECHHBIMU BO3MOXHOCTSIMHU 3/I0POBbS M0 AMCHUIUIMHE MPEIyCMaTpPHUBACT
npenocTaBieHue nHpopmanuu B GopMax, aJalTHPOBAHHBIX K OTPAHUYCHUSM UX 3JJOPOBbS U BOCIIPUATHS HHPOPMAITUH:

Ji U1 ¢ HapYIICeHUSIMU 3PEHUS:

B ITe4aTHOM opme (yBenrueHHbIM HipudTom, mpudrom bpaitis,);

B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,;

B (hopme aynuodaiina;

J17i U1 ¢ HApYIICHUSMHU CITyXa:

B Ie4aTHOU dopme;

B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

CrpyKTypHBII
3JIEMEHT [Inanupyemble pe3yiabTaTbl O0yUEHUS OneHouHbIE CpeCTBA
KOMIETEHINH

IIK-5 cnocodHOCTHIO HCNOJIB30BATH B l'lpaKTl/l‘leCKOﬁ ACATECJIbHOCTH CHCHMATU3UPOBAHHDLIC 3HAHUA (l)yHIlaMe]—lTaJ'l])Hle pa3aeijioB (l)PBI/lKl/l, XMMHUH, 6I/IOXHMl/ll/l, MaTeMaTHKH QA
OCBOCHHSA (l)l/l3l/l'-leCKI(IX, XUMHYECKHUX, GHOXI/IMI/I‘ICCKHX, 6I/IOTeXHOJIOFH‘{eCKHX, MHKpOﬁI/lOJ]OI’I(I‘IeCKl/IX, TelI.]IO(l)I/Bl/I‘leCKI/lX nmpoueccoB, MPOUCXOAAIUX ITPH NMPOU3BOACTBE MPOAYKTOB
NUTAHUA U3 PACTUTEJIBLHOTO ChIPbS

3Hartb - CTPYKTYpY u ¢byHKIIMOHNpOBaHKE | Bompochl 1151 MOATOTOBKHU K IK3aMeHY
FeHEeTUYECKOT0 ammnapara OpraHu3MoB, OOIIHe 1 MonekynsipHO-TEHETUUECKUI YpPOBEHb OpraHU3allMy >KUBBIX CHCTEM. OJeMeHTapHas
3aKOHOMEPHOCTHU Pa3MHOXKEHHUS U | €AMHULA U DJIEMEHTAPHOE SIBJICHUE 3TOr0 YPOBHS.
WHAUBUYaJIbHOTO pa3BUTHSA JKUBBIX 2  OHTOTCHETHYECKUH ypOBEHb OpPTaHW3AIlUH JKUBBIX CHCTEM. DIIEMEHTapHAs CAMHHIA U

OpPTaHNU3MOB; QJICMCHTAPHOC SABJICHUC 3TOI'0 YPOBH:I.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

- 0COOEHHOCTH B3aMMOOTHOIIEHU I
OpPraHU3MOB U OKPYXKAIOLIEH cpeabl;

3 KunerouHblii ypoBeHb OpraHM3allid >KMBBIX CHCTEM. OJIEMEHTAapHas €JUHMLA U
3JIEMEHTAPHOE SIBJIEHUE 3TOTO YPOBHSI.

4  TlonmynsLIMOHHBIM YpOBEHb OpraHM3allM{ JKUBBIX CUCTEM. ODJIEMEHTapHas €IUWHHULA U
AJIEMEHTAPHOE SIBIIEHUE STOTO YPOBHSI.

5 buoreouneHoTHNIMYECKUH YpPOBEHb OPraHMU3AaLUU JKUBBIX CHUCTEM. OJEMEHTapHas
€IMHUIIA U DJIEMEHTAPHOE SBJICHHUE 3TOTO YPOBHSIL.

6 Crpoenue u pynkuuu II1P u pudocom.

7  Crpoenue u GpyHKmy anmapata [ 06K 1 MUTOXOHJIPUH.

8 Crpoenue 1 QyHKLINY spa U SAPBIIIKA KICTKH.

9 Crpoenue u GyHKIUN OUOIOTHIECKUX MEMOpaH.

10 Oprasemnnsl CBONCTBEHHBIE TOJBKO pacTUTENBHBIM KieTkaM. MX crpoeHue wu
BBITOJIHSIEMbIE (PYHKIIUH.

11 OtnuuuTenbHble NPU3HAKU PACTUTENBHOM U )KUBOTHOM KIIETOK.

12 Muto3. [Ipyrue criocoObl AelieHUs KIETOK.

13 Meiios.

14 Crpykrypa JJHK, mpouecc permkanuu.

15 T'eHeTnyeckuii Koz.

16 CsoiicTBa TeHETHYECKOTO KO/,

17 OcHOBHBIE KOMITOHEHTHI OE€JTOKCHHTE3UPYIOLIEH CUCTEMBI KIIETOK.

18 buocunTe3 Oenka.

19 TIlpouecc npixaHus.

20 TIpomecc porocuHTE3A.

21 Vcnonp3oBaHHE T€HETUYECKON HHXKEHEPUH B dKMBOTHOBOJICTBE.

22 Drambl IOTYYCHHUS TPAHCTEHHBIX KHBOTHBIX.

23 Hcnonbp3oBaHUE FeéHETUYECKON MHKEHEPUH B PACTCHHEBO/ICTBE.

24 llenv moMy4YeHUs] TPAHCTEHHBIX PACTCHHIA.

25 CsoiicTBa, CTpyKTypa ¥  (QYHKIMOHHUPOBAHHWE  TEHETHYECKOTO  ammapara
AYKAPUOTHYECKON M mpokapuotndeckor kietku. Pemmmkanus JAHK, penymnmmkamus JIHK,
TPAHCISALUSL.

26 Buonornyeckuii koxa. CoiicTBa OMOJIOTUYECKOr0 KOAA.
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27 T'enernka — HayKa O HACJIEACTBEHHOCTH M M3MEHYMBOCTU KUBBIX OPraHU3MOB. 3a1auu
TCHETUKH.

28 OcCHOBHbIC TOHSTHSI T€HETUKU: HACIEACTBEHHOCTh, CTPYKTYPHBIA T'€H, JIOKYC, ajlieiH,
TOMO3UTOTa, TE€TEPO3UT0Ta, TOMUHAHTHBIN U PELIECCUBHBIN MTPU3HAKHU, (PEHOTHI, T€HOTHII.

29 MoHorubpuaHOe  CKpelMBaHHE. 3aKOH €IWHOO0Opa3usl MEepBOTO  IMOKOJEHHS.
Pacmennenue npuznakoB y rubpuoB Il — oro mokosneHus.

30 Amnanusupyoiiee CKpelMBaHue, MPOMEKYTOUHBIA XapaKkTep HACIeI0BaHUs (HETOIHOE
JOMUHHUPOBAHHUE).

31 JluruOpuaHoe ckpeluBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBAaHUS MPU3HAKOB.

32 CueruienHoe HacnenoBanue. 3akoH Moprana. HaciienoBanue, CIeTIIeHHOE € TIOJIOM.

33 OcHOBHBIE 3aKOHOMEPHOCTH H3MEHYMBOCTU. 3aKOH TOMOJIOTHMUHBIX DPsiioB BaBuiona.
TuIbl K3MEHYNBOCTH.

34 XapakTepHucTHKa paCTUTEIbHBIX TKAHEH.

35 Tucronmormdeckas v pyHKIIMOHAIBHAS XapaKTEPUCTHKA PACTUTEIBHBIX TKAHEH.

36 T'mctonmormyeckas u pyHKIMOHAIbHAS XapaKTePUCTUKA )KUBOTHBIX TKaHEH.

37 Kpatkas xapakTepuCTHKa CTPOSHHS U GYHKINH OCHOBHBIX OPTaHOB PACTEHHIA.

38 Kparkas xapakTepucTUKa CTpOEHUS U PYHKIIMI OCHOBHBIX OpPTraHOB KUBOTHBIX.

39 XapakrepucTHKa TKaHEH KUBOTHBIX.

40 OHTOreHeTHYECKOE Pa3BUTHE KUBOTHBIX.

41 TexHonorus peKkOMOMHAHTHBIX T'€HOB.

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

43 TlIpeBpalieHue YHEPTUH B )KUBBIX cHCTEMaX. THUITBI TUTAHHUS.

44 OcCHOBHBIE TPYIIIIBI, PA3THYAIOINIUECS TI0 YHEPro0OECIICUSHHIO.

45 CyoOctpatHoe dochopunupoBanue. IPHEKTUBHOCTh CYOCTPATHOTO W OKHUCITUTEIHHOTO
bochopunupoBanust (OpOKEHUS U ABIXAHHUS).

46 Aowmotnueckue (paKTOPBI CPEIbl, 3aKOHOMEPHOCTH WX BO3JICHCTBHS HA OPTAHU3MBI.

47 buotnueckue (HakToOpbl Cpeibl, 3aKOHOMEPHOCTH UX BO3JICHCTBHUS HA OPTaHU3MEI.

48 CocraB # CTpOCHHNE MUKPOOHOM KIeTKH. OTINYHE OT 3YKapUOTHYECKON KIETKH.

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

50 MurenuanbHbIe U TPOXIKEBBIE TPHOBI.
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51 TI'pu6sl. Ocobennoctu ctpoenus. (Mucor, Penicilinum, Aspergellius).
52 XapakTepucTHKa 3KOCUCTEM.
53 Bupychl: CTpoeHue, pEpOLYKITHsI, POJIb B )KM3HHU YETOBEKA.

Tembl KOHMPOALHBIX PAGOM NO JUCYUNAUHE:

1 Crpoenune pactutenpHOU KiIeTKH. OCOOCHHOCTH CTPOCHHUS MApPEHXUMHBIX, MPO3CHXUMHBIX
KIIETOK.

2 XapakTepHcTHKa U HIIEeBas IEHHOCTh )KUPOBOH TKaHH.

3 BereraTuBHBIC OpraHbl pacTeHHI, HX CTPOCHHE, UCIIOIB30BAHUE B KAYECTBE MMUIIEBOTO CHIPbSI.

4 3aKOHOMEPHOCTH CTPOCHHS OPraHOB OIOPHON CHCTEMBI, WX WCIOIH30BAHHE B MHIIECBOM
MIPOMBINIJICHHOCTH.

5 Opransl pa3MHOXEHHsI pacTeHUui. VX cTpoeHue, UCTIONb30BaHNE B Ka4eCTBE MUILIEBOTO CHIPHSL.

6 CrpoeHue, BUIbI, XHMUYECKHI COCTaB KOCTEH; OTIIMYNE KOCTEH MOJIOIBIX M CTAPHIX KUBOTHBIX.

7 OCHOBHBIE BHIbI MBI Pa3IUYHBIX BUJOB YOOWHBIX >KMBOTHBIX. Paszmuums mo dopme, 1mo
(YHKIMH, UX CTPOCHHE, ITUILEBas IICHHOCTb.

8 Mopdonorus u anaromust Kopas. CTpoeHHUE OCHOBHBIX KOPHETIIIONOB.

9 XapakTepucTHKa U MUINEBast IEHHOCTh JKUPOBOH TKaHU.

10 3akOHOMEPHOCTH  CTPOCHHUS TPyOYaThIX OpPraHoOB, MX HCIOJB30BAHHE B  MHIIEBOM
MIPOMBIITUICHHOCTH.

11 CtpoeHne KOXH, UCTIOTb30BAHKE €€ B JIETKOW MPOMBIIIICHHOCTH.

12 OcHOBHBIE pacTHUTENbHBIE TKaHH. XapaKTepPHCTUKAa TEPBHYHONW 00pa30BaTENbHON TKaHH
(MepucTeMmsl).

13 3aKOHOMEpPHOCTH CTPOCHHUS NAPEHXMMATO3HBIX OPraHOB, WX HCIIOJIb30BAaHUE B TIHIIEBOM
MPOMBILUIEHHOCTH.

14 Jlenenwne ckenera Ha oTaenbl. OCHOBHBIC 00JIACTH TeJla JKUBOTHOTO.

15 XapakTepucTuka MOKPOBHOU U MEXaHMIECKOU TKAHM.

16 Mcnonp3oBaHKe B KAYECTBE MTUIIEBOTO CHIPhS PA3IMYHBIX KIIACCOB KUBOTHBIX.

17 Crpoenue KpoBH B KPOBETBOPHBIX OPTaHOB, UCIIOJIB30BAHKE B MMUIIEBON TTPOMBIIIIICHHOCTH.

18 Hcnonb3oBaHue B KaYECTBE MUILEBOTO ChIPhs PA3IMYHBIX KJIACCOB PACTCHHH.

19 XapaktepucTuka 3HIOKPUHHO-(PEPMEHTHOIO CHIpbsi. Vcmonb30BaHWE B MHINEBOH M JIETKOM
MPOMBILUIEHHOCTH.

20 M3MeHeHue CTPYKTYpbl MBIl B CBS3W C BO3pPacTOM, 107 BJIMSHHEM KOPMJICHHS U
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JBUTaTEeIbHON aKTUBHOCTH.

21 OcoOeHHOCTH aHATOMHYECKOr0 CTPOCHHUS TOMAITHUX IITHII.

22 OcHOBHBIE BHJIb YOOMHBIX )KUBOTHBIX. VX XapakTepHuCcTHKA.

23 OCHOBHBIC DJIEMEHTHI MPOBOIAIIMX TKaHEeH. Pa3znuuHble THITBI COCYTUCTHIX ITyYKOB.

24 OcobeHHOCTH aHATOMUU PBIO.

25 CrpoeHnue, BUIOBBIE 0COOEHHOCTH MIEHHBIX IO3BOHKOB MIIEKOTTHTAOIITHX.

26 CtpoeHue cepiia, UCIOJIb30BaHUE B MHUIIECBOM MPOMBIILICHHOCTH.

27 Mopdomnorus u anatoMus arcta. OCHOBHBIE YaCTH JINCTA 37TaKOBBIX.

28 Oco0eHHOCTH aHATOMHYECKOTO CTPOSHUS KPOJIHKA.

29 borannueckas Ki1accu(uKanys U CHCTEMaTHKa PACTCHUH.

30 CrpoeHue ¥ PyHKIIMN MEXaHUUSCKUX TKaHEH.

31 OyskmH 1 0COOEHHOCTH CTPOCHUST OCHOBHBIX TKaHEH.

32 Knaccudukarmus mpoBoasmux TkaHer. DyHKIUM Kcuiaembl (IpeBECHHBI) U OCOOSHHOCTH ee
ctpoenus. KakoBel pyHkinu ¢iosmsl (j1yoa).

33 OyHKIMKM COCIUHUTEIbHBIX TKaHed. CBOWCTBA M TMUINEBOE 3HAUCHHUE COCIUHUTEIIbHBIX
BOJIOKOH.

34 CtpoeHue U MUIICBOE 3HAYCHUE )KUPOBOH COSIMHUTEIILHON TKAaHU.
CTtpoeHue XpsIIeBO TKaHH, €€ CBOMCTBA M (DYHKIIMH B OpPTaHU3Me.

YMmerh

- yMeeT MpHUMEHATh (YyHAaMEHTAJIbHbIE 3aKOHBI
€CTECTBEHHO-HAYYHBIX JUCUMIUIMH IPU  PELIECHUU
npodeccroHaNBHBIX 3a/1a4

Ilpumepvr npakmuyeckux 3a0anuil
1. Ha 3Bepodepme OBUIO MOITYYEHO MOTOMCTBO HOpOK: 148 Oenmbix, 154 uepubix u 304
KOXHMHYPOBBIX (CBETJIBIH OKpac C YepHbIM KpecToM Ha cnuHke). Ompenenute deHoTunsl u
TE€HOTHIIBI POJUTENECH.

2. B mapaumkax Arpoxomruiekca «HypriioBo» BbICakeHa paccaga TomMaroB. 31760 kycToB
9TOM paccaabl MMEJH IUIOMbI TpyeBUIHONW Gopmbl, a 95150 kyctoB — kpyrinoil. Onpexnenure
XapakTep Haclea0BaHus (POPMBI MII0I0B y TOMATOB U T€HOTHIIBI UX POJUTENEH.

3. Y oBca paHHSS CHENOCTh JOMUHUpPYET Haj Tmo3aHed. Ha ombITHOM ydacTke OT
CKpEeLIMBaHUs MO3JHECTIeNoro oBca ¢ rudpunom F1 nmomydeno 59789 panHecnensix pacTeHUM.
CKOJIbKO MPUMEPHO MO3/AHECIIENBIX PACTEHHI BBIPOCIIO HAa ONBITHOM y4acTKe?
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4. YV TOMaTOB KpacHas OKpacka IUIO0B JJOMMHUPYET Haj KENTOM, a HOpMaibHas BbICOTA
pacTeHui HaJ KapJUKUKOBBIM. VIMEIOT copTa >KENTOIUIOAHBIM C HOPMalbHOM BBICOTOM U
KpacHOIUIOAHBIA KapiauBoBbli. Kak nenecooOpa3Hee M3 3TUX COPTOB IONYYUTb HOBBIE:
KpacHOIUIO/IHbIE HOPMaJIbHbIE IO BBICOTE€ U IKEJITOIUIOAHbIE KapiukoBble? Kakoil copr
MOJIYYUTh Jierye?

5. [Ilpu ckpemuBanuu MeXIy co0O ABYX PaCTEHMI THIKBBI, HMEIOIIUX OCIYI0 OKPacKy U
chepuueckyro GopMy IJIOIOB, IMOJYICHBI CEMEHA, H3 KOTOPHIX B30OIUIO TOJBKO JBA PACTCHUS.
OpnHo U3 HUX OBUIO ¢ OeTbIMU CPEPUYECKUMU TIII0JIAMU, APYTOE C KENTHIMU YATUHEHHBIMU. C
KaKUMH T1JI0IAMH MOTJIH TOSIBUTHCS €III€ paCTEHUS THIKBBI, €CJIM ObI B30IILIO OOJIbIIE CEMSIH?

6. B monekyne JIHK obnapyxeno 880 HUTO3MHOBBIX HYKJICOTHIOB, KOTOPHIE COCTABIISIOT
22% OT BCEro KOJMUYECTBA HYKIECOTHAOB 3TOW Moaekynsl. Omnpenenure:l. CkKonabko
COJIEP’KUTCS IPYTUX HYKJIEOTHAOB IO OTHenbHOCTH B 3Toi Monekyne JIHK? 1. KakoBa nnuna
JTHK?

7. Kaxkoe ctpoenue Oyaetr umeth ydactok moiekynsl u-PHK, ecnm uzBectHo, 4TO yyacTok
onnout u3 neneut JIHK umeer cnenyromntyro nocnenoBarenbHocTh: ALTAAALUTTTIHAAITT?

Ilpumepvt mecmoswvix 3a0anuii
OnuH U3 TUIIOB BU000pa30BaHMS:
MaJICOHTOIOIMYECKUI
AJITONATPUYECKUN
bu3HoIOrMYecKuit
JKOJIOTUYECKUI

Pesynprar MUKpO3BOIIOLUH - 00pa30BaHUE HOBBIX:
CEMCHCTB,
pOJIOB
MOy IALUN
BHJIOB
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Bbopr0a 3a cymecTBoBaHHe, €CTECTBEHHbIH 0TOOp, HACIEACTBEHHAS H3MEHYNBOCTD IPOSBIISIOTCS B
nomysaud. [lomymsioust 3to:

CTPYKTypHasl €AMHUIIA BUAA

€IMHUIIA YIKOCUCTEMBI

€IMHHILIA YBOJTIOLUH

KOMITIOHEHT Onocepsl

Oco0u pa3HBIX MOMYJISAIUHA OJHOTO BHIA:
CKPEIIHUBAIOTCA, HO TUIOIOBUTOTO TTOTOMCTBA HE TAI0T
HC MOT'YT CKpC€IIUBaTLCA
MOTYT CKPEIINBATHCS TOJIHKO B HEBOJIE

MOTYT CKpPEIINBATHCS U 1aBaTh TIOIOBUTOE TIOTOMCTBO

DneMeHTapHas eMHHIA CYIIIECTBOBAHUS BHU/IA:
mopoa
MMOJIBUI
TOTTYJISITTHS
0co0b

Mopdonorndeckum KpuTepreM BU/Ia SBIISIETCS:
OTIpeIeNIEHHBIN apeas pacupoCTPaHeHUS
0COOEHHOCTH BHEIIIHETO U BHYTPEHHETO CTPOCHUS
0COOEHHOCTH MPOIECCOB KU3HEIEATEIIbHOCTH
CXOJIHBI HA0OP XPOMOCOM U T'€HOB

O01acThIO pacIpoCTpaHEHHUS BUA B IPUPOJIC HA3BIBACTCS:
3aIOBETHUK
OHOTeoIeHO3
3aKa3HUK
apea

Bunowm HaspIBaeTcs rpynma ocobeii:
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oOuTAarOIIast Ha ONPEIEIEHHON TEPPUTOPHH
CKPELIMBAKOIINXCS U JAIOLIUX [IOJJOBUTOE TIOTOMCTBO
o0OuTarOIIas B Pa3HbIX MOMYJIALUAX B OJTHOM OUOIICHO3E
CO3JIaHHAsl YEJIOBEKOM Ha OCHOBE UCKYCCTBEHHOT'O 0TOOpa

4 CkeneTHas MyCKyJIaTypa B OCHOBHOM COCTOMT H3:
a) TIaJKUX MBIIIII]
0) MOTIepevHO-TTOIOCATHIX MBIIIII]

5 OyHKUIHUM NUIIEBAPUTEILHON CUCTEMBI dKUBOTHBIX:
a) MOTOpHas
0) cexpeTopHas
B) BcachIBaTeJIbHasA
T') BbIIEJICHHE HEMePEBAPEHHBIX OCTATKOB MUK
) SHIOKpUHHAs
6 K 9HIOKpUHHBIM OpraHaM *KMBOTHBIX OTHOCSIT:
a) runodus
0) rmeyeHb
B) MOIKENyJOUYHAs JKee3a
T') UIUTOBUHAS Kele3a
) Celle3eHKa
7 OTnu4ue )KUBOTHOM KJIETKH OT PACTUTEIIBHOMN
a) UMEET JKECTKYIO CTEHKY
0) He MMeeT )KEeCTKOI CTeHKH
B) HE COAEPIKUT ILIACTH]
T') COAECPXKUT IJIACTH/IBI
Il) HET BaKyoJei
€) eCTb BaKyOJIH
8 JXKupoBas coennHUTENbHAS TKaHb MPEICTABIICHA!
a) OTJEILHBIMH KUPOBBIMH KIIETKAMHU
0) OTACTEHBIMU KHPOBBIMH JTOJTBKAMU
B) COEIMHUTENbHO-TKAHHBIX BOJIOKOH
I') CKOIUIGHHE KHPOBBIX M APYT'HX KJICTOK B JAOJIBKAX
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9 KoctHast TKaHb COCTOUT H3:
a) OCCENHOBBIX BOJIOKOH
0) KOJIITareHOBBIX BOJIOKOH
B) MUHEPATbHBIC COCTUHCHUS
) GpuOpO3HBIC BOJOKHA

1) JKUPOBBIX KJIIETOK
10 Kopuemnoas! — 3T0:

a) BUAOU3MEHEHHBIC KOPHU
0) BUION3MCHECHHBIE TTOOSTH
B) BUJIOM3MCHECHHBIC TUTOTBI

I') BUIOW3MEHEHHbIE
11 JlykoBuna — 3T0:

cTedin

a) BUIOM3MEHEHHBIN ITOI3EMHBIN MOOET
0) BUJIOM3MECHEHHbBIN HAa3eMHBIN TTOOET
B) BUJIOU3MEHCHHBIN KOPEHb

T') BHJIOM3MCHECHHBIN cTeOCTh

12 KouaH KamycTsl — 3TO:

a) BUJIOM3MECHEHHBIN MOJI3EMHBIH 1o0er
0) BUJIOM3MCHECHHBIN Ha3eMHBIH TI00er
B) BUJOW3MEHEHHBIN KOPEHb

I') BHJIOM3MEHEHHBIN CTEOECIh

Bnanets

- IPUHLUIIAMHA OHOTpaHC(HOPMAIH CBOWCTB CHIPhS U
MHUIIEBBIX CUCTEM Ha OCHOBE 3HaHMH B 00acTu
6uonoruu.

3amauya:

B cpennux mmpoTax IpUTOK COJIHEUHOW HEPTUH 3a roJl cocTasiser 3,8 kx/ra. OquH rexkrap jeca
POM3BOANT 3a 1o/ 10 ThICAY KMIIOTpaMM JIPEBECHHBI U JIUCTHEB. B Ka)10M rpaMMe IpOu3BOANMBIX
BEIECTB 3aKi04ueHo B cpeareM 19 kJx. CKoIbKO MPOIEHTOB MAaroIIeii SHEPTHH UCITONIB3YET Jiec?

3anmanue 1: YcraHOBUTE COOTBETCTBHE YPOBHS CTPYKTYPHOM OpraHU3aluu OEIKOB U €ro

XapaKTEPUCTUKON

YpoBeHb

XapakTepuCTHKA

1. [lepBuuHas

A — TpexmMepHOe 00pa3oBaHHe MAPOBHIAHON GopMBI T 00yia, 00pa3oBaHHAs HOHHBIMH,
BOJIOPOIHBIMH, KOBaJICHTHBIMH AUCYJIbMUIHBIME CBSI3IMH U THAPOGOOHBIMH
B3aUMOIENCTBUSIMHA

2. Bropuunas

b — mocneaoBaTeIbHOCTh AMUHOKHUCIIOT B IOJIMIENTHIHOM I[EMH, CBA3aHHBIX
TOJIMIICHTUIHBIMU CBS3SIMU
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3. TpernuHas B — arperars! MoseKyJ1, 00pa30BaHHbIC HECKOJILKUMH MONUNENTHAHBIMY HEISIMH,
yIepKUBaeMbIe CIIA0bIMHU HE KOBAJICHTHBIMU CBS35IMH (MOHHBIMH, BOJIOPOIHBIMH,
ruapohoOHBIMI)

4. YerBepTuuHas I' — Mornexyna Oenka B BUie CHMPAIN WM CKIIa4aToro C0sl, MeXIY CTPYKTYpaMU KOTOPBIX

00pa3yroTCsi BOZOPOIHBIC CBSI3U

1. 2. | 3. | 4.
3amanue 2: YcTaHOBHTE COOTBETCTBHE IPU3HAKOB CXOJCTBA IPUOOB C PACTEHUSIMU U YKMBOTHBIMU
I'pynmbt ITpu3Haku cxoncTBa
Pacrenus A) HamU4Ke KICTOYHOM CTEHKU
KuBoTHbIE b) HEemoOABMXHOCTH B BET€TaTHBHOM COCTOSTHUH

B) I'erepoTtpodHOE uTanme

I') PasmHOXeHHE criopamMu

/1) HeorpannueHHbI BepXyIIe4Hblii pocT
E) OtcyrcTBHE X10pOIIACTOB

2K) OcmoTHueckoe nuTanue

3) Hanuune xkineToyHoil Bakyonu

W) KnerouHas cTeHka U3 XHTHHA

K) I'mukoreH B kieTkax

JI) O6pa3oBaHre MOUEBHHBI

1. 2.

CyTbh IBOMHOTO OIIOJJOTBOPEHUS Y IIBETKOBBIX PACTEHUI: a) CIIMSIHUE SIMIIEKIIETKH U [IEHTPaTbHON
KIIETKH; 0) IEPEeHOC YIBOCHHOT'O KOJMUYECTBA MbUIBIIBL; B) CIIUSHUE OJTHOTO CIIEPMUS C AHICKIIETKOH,
BTOPOTO C LICHTPAJIbHOMN KJIETKOH 3apOJIBIIICBOI0 MEIIIKA; I') CIIUSHUE CIIEPMHUS U BET€TaTUBHOM KIICTKH;
1) 00pa30BaHME MBLIBIIBL




0) [lopsimok MpoBeeHHs] MPOMEKYTOYHOI aTTeCTAHH, MOKA3aTeJH H KPUTEPHH
OlleHUBAHUSL:

[TpomexyTouHas aTTecTanys Mo TUCHUIUIMHE «BbHosiorusy BKIIOYAaeT TEOPETHUECKHUE
BOMPOCKHI, TIO3BOJISIFOIIME  OICHUTh  YPOBEHb YCBOCHHUS  OOYYaIONUMHCS  3HAHUMA,
71abopaTOpHbIE U KOHTPOJIbHBIC 3aHSTHUS, BBISBIISIONINE CTENEHb CPOPMHUPOBAHHOCTH YMEHHIMA
U BJIQJICHUH, POBOJUTCS B (popMe IK3aMeHa.

[Tokazarenu u KpUTEPUU OLICHUBAHUS YK3aMEHA:

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

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

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

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

— Ha OIICHKY «HEYIOBJIeTBOpUTEIBbHO» (1 Oamt) — oOydaronuiicss He MOXET I0Ka3aTh
3HaHUS HAa YpPOBHE BOCHPOM3BEACHUS W OOBSCHEHUs HH(GOpPMAIMM, HE MOXKET IOKa3aTh
MHTEJJICKTYalbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

8 YueOHo-MeToquYecKoe U MHGOPMALMOHHOE O0ecneyeHue JUCHUITIUHBI
Jnst  ocBOeHMS JTUCHUIUIMHBI HWHBAIMJIAMHU W JIMIIAMH C  OTPAaHUYEHHBIMHU
BO3MOKHOCTSIMUA  37I0POBbSl  NPEJOCTABISIETCS] JOCTYH K 3JEKTPOHHBIM HCTOYHHUKAaM,
MIPEICTABICHHBIM B ()OpME AJIEKTPOHHOTO JOKyMeHTa B (hoHae HaydHOU OmOmmorekn MI'TY
WIH AJIEKTPOHHO-OMOIMOTEUHBIX cUcTeMax. JlocTynm K MeYaTHBIM HCTOYHHUKAM BO3MOXKEH C
MOMOIIBIO CIMEIUATBHBIX TEXHUYECKUX W MPOTPAMMHBIX CPEJCTB, UMEIOIIMMCS B HAYYHOU
oubmuoreke MI'TY.

a) Ocnoenasn numepamypa:

1. Mopdonorust MsICONPOMBIIIJIEHHBIX >KUBOTHBIX (QHATOMHUSI W THCTOJIOTHS) :
yueOnnk / M.B. Cumopopa, B.II. ITanoB, A.D. Cemak [m nap.] ; mox ob6m. pex. M.B.
CunopoBoit. — MockBa : UHOPA-M, 2018. — 307 c. — (Beicmiee oOpaszoBanue:
bakanaBpuar). — www.dx.doi.org/10.12737/24497. - ISBN 978-5-16-012309-7. - Tekcr :
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 pemakmueit B. H. SApeirmaa. — 2-¢ mw3n. — Mocksa : M3natensctBo FHOpaiiT,
2019. — 378 c. — (bakanasp. Ilpuxmagaoii kypc). — ISBN 978-5-534-07129-0. — Texkcr :
snektpounsii  // OBC IOpaitr [caiit]. — URL: https://urait.ru/bcode/431740 (mnata

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:
[Ipaktukym: YueOHoe mocooue/B.M.boes, B.H.Ilucmenckas, 2-e¢ wuszm., aopad. 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). — Pesxxum nocTyna: mo MOAINUCKE.

3. T'menoB, A. A. Dkcrneptusa peid ceBepHBIX BHJIOB. KadecTBo m 6e30macHOCTH :
yueOHuK / A. A. T'nenos, O. A. Ps3anoBa, B. M. Tlo3HskoBCckui ; moja oOIiei penakuuei B.
M. Tlo3uskoBckoro. — 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. II0JIb30BATEIICH.

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

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

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

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

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

6¢) Memoouueckue ykazanus:
1. Meronuyeckue ykazaHUs 1O BBIOJHEHHUIO 1abopaTopHBIX PAOOT MPEICTaBJICHBI B
npwiokeHnu 1 k pabodeli mporpaMme AUCIUILTAHBL.

2) Ilpocpammmnoe obecneuenue u Hnmepnem-pecypceol:
1. OnexTpoHHas 6a3a nepuoaudeckux minanuil East View Information Services,

000 «MBUC» - URL.: https://dlib.eastview.com/ , Bxox mo IP-agpecam By3a, ¢
BHEIIIHEW CETH IO JIOTUHY U MapoJIto.

2. Hammonanenass wuH(OpMalMOHHO-aHAIUTHYECKass cucreMa — Poccuiickwii
uHIekc Hayunoro mwmrtupoBanus (PMHIL]) - URL: https://elibrary.ru/project risc.asp
pEerucTpanus no JOTUHY U Mapoko.

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

4. WNudpopmannonnas cucrema - EnuHoe OKHO noctyna K HMH(OpPMalMOHHBIM
pecypcam URL.: http://window.edu.ru/ , cBOGOIHBIH TOCTYII.

5. denepanbHOe TOCYAapCTBEHHOE OIO/DKETHOE yupexaeHue «DenepaabHbIi
UHCTUTYT TPOMBINUICHHOUW coOctBeHHocTH» - URL: http://wwwl.fips.ru/ , cBoGomHBIi
JOCTYI

6. ITporpammHoe oOecrieueHue

Haumenosanue 110 Ne norosopa Cpok neiicTBuUS JIMIIEH3UH
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 o1 17.09.2007 06eccpouHo

cBO0OO/IHO

FAR Manager pacnpoctpansemoe 1O 0eccpouHo

ABBYY  FineReader 11.0 | Z1-1218-12 ot 02.08.2012 0eccpouHo
Corporate Edition

7Zip CBo0OOHO 6eccpodHo
PacIpoCTpaHsIeMOoe
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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 XpaHCHHS,
nepefayd M OPEACTABICHUS  y4yeOHOU
nHpopmauu

YyeOHBIC ayauTOpUM IS IPOBEICHHS
nabopaTOPHBIX 3aHITHHA, TPYMIOBBIX U
WHIMBHIYJIbHBIX KOHCYJIbTAITUH,
TEKYLIErO0 KOHTPOJIS U TMPOMEKYTOUHOM
aTTeCTalluU

Jlocka, 3akoHOaTenbHasA, HOpPMAaTUBHAs U
texHudeckas nokymentanus, @OCs1, yueOHO-
METOMYECKas JOKyMEHTALINS

OO0opynoBaHue /7151 BBITOIHEHHUS 1a00paTOPHBIX
paboT, XMMUYECKast TOCY/1a, PEaKTUBEI.
Harnsigaele wmatepuanbl:  TaOJHIBI, CXEMBI,
IJTAKaThI.

IToMemmenust mjig caMOCTOSTEILHONU
paboThl 00yJarOIIUXCS

[TepcoHanbHblE KOMIBIOTEPHI € MakeToM MS
Office, Beixogom B MHTEpHET M ¢ TOCTYIIOM B
AIIEKTPOHHYIO MH(OpPMAIIMOHHO-
00pa30BaTENIbHYIO Cpe/ly YHUBEPCUTETA

[Tomenienune niid XxpaHeHus U
IpOoGUIAKTUYECKOTO 00CTYKUBAHUS
y4e0HOT0 000PYIOBAHMS

Cremnaxku Ui XpaHeHHs] y4eOHO-HarJIsAHbIX
nocooui u y4eOHO-METOINYECKOM
JOKYMEHTALUH
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IIpunioxenne 1
Mertoandeckue ykazaHus K Ja00paTOpHBIM paboTam

JlabopaTopHasi paGora
«Kuerka. Pa3HooOpa3ue KJIETOK B MHOTOKJIETOYHOM opranuzMme. Kiierounasi reopusi»

Ilens paGotel: PaccmoTpers MHOrooOpasue KIETOK pacTUTENIBHOTO U KMBOTHOI'O
OpraHu3MoB. /laTh CPaBHUTEIBHYIO XapaKTEPUCTUKY THIIAM TKAHEU PACTCHUM U )KUBOTHBIX.

- Ui (hOpMUPOBAHUS YMEHUHN O0y4YaroLUiics JOKEH 3HATh MOHATUE KJIETKA, TKaHb,
IIOJIOKEHUS KIIETOYHOU TEOPHH.

- B pe3yJbTaTe BBIIOJHEHHUs pabOThl 00ydaroluiics IOJKEH yMETh CpaBHMBATH
Ouosnornyeckne 00bEKTHl — KIETKH PACTEHHUIA U )KUBOTHBIX.

ITonoxenus KIIETOYHONU TEOPUH

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

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

3. Kietka mpoucXoauT TOIBKO OT KIETKH.

4. MHOroKJIEeTOYHbIE OpPraHU3Mbl MPEICTABIAIOT COOOM CIIO)KHO OpraHU30BaHHBIC
MHTErPUPOBAHHBIE CUCTEMBI, COCTOSIINE U3 B3aUMOJICHCTBYIOINX KIETOK.

OnuHakoBbI€ KJIETKU 00pa3yloT TKaHH.

TkaHb — COBOKYMHOCTb KJIETOK M MEXKJIETOUHOTO BEIIECTBAa, OOBEIUHEHHBIX OOLIMM
MPOUCXOXKAEHUEM, CTPOCHUEM U BBIMOIHIEMBIMU () YHKIIUSIMHU.

TkaHu pacTeHUN U )KUBOTHBIX OTJIMYAKOTCS IPYT OT ApyTa.

TKAHU PACTEHUH
1 TlokpoBHas TKaHb

‘_,,,._L'.-‘v" l“
3aI_I_II/ITHyIO (bYHKI_II/IIO BBITIOJIHACT NOKPOBHAsA TKaHb. Omna 3anumaer CHapy>Xu BCC
OopraHbl paCTCHUS OT BBICBIXaHMA, HOBpe}K}IeHHﬁ, neperpesa. B KOXUIIEC JTMCTHEB U mo0eros
KJIETKH TOKPOBHOW TKAaHWU TIJIOTHO COMKHYTBI MEXKIY co00l, OHM HUMEIOT IIpO3pavHyIO

KJIETOYHYIO CTE€HKY, YTOOBI MPOIyCKaTh CBET. B KOPHAX U cTeOAX MOKPOBHAsI TKAaHb MOXKET
ONpOOKOBEBATH, MMPEBPAILAACH B TPOOKY.

KAETER
ARCTSE

EopHEnoR
B DR

2 IlpoBopsmiasi TKaHb
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biaronapst npoBoasimieii TKaHU BEIIECTBA MOTYT IIEPEMEIIATHCSA 110 PACTEHUIO.
BemecTBa nepeMemaroTcs B BOJHBIX pacTBOpax, KOTOPBIE TEKYT IO KJIETKaM ITPOBOISIINX
TKaHed. Y BBICIIMX pACTECHUM MPOBOAAIIAS TKaHb COCTOMT M3 COCYAOB, Tpaxeua H
CUTOBUAHBIX TpyOOoK. B mpoBoadmMx TKaHSAX €CThb MOPbl M OTBEPCTUSA, KOTOpBIE
o0ecreunBaroT NEepeABHKEHNE 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 [TPOYHbIE KJIETOYHbIE CTEHKH.

4. O6pa3oBarenbHasi TKaHb

Knerku oOpa3oBaTeibHOM TKAHM JCIATCS B TEUCHHE BCEW >KM3HU pacteHus. Kietku
00pa3oBaTeNnbHOI TKaHU JIeXkKAT TUIOTHO APYT K APYTY, IENSICh, OHU 00pa3yIOT HOBbIE KIETKU
U TEM CaMbIM O6€CH€‘~II/IBaIOT pOCT paCTCHI/Ifl HEC TOJIBKO B JJINHY, HO U TOJ'IHII/IHy. KpOMC 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 XJIopoduiu, 6yiarogaps KOTOPOMY M3 HEOPTaHWYECKHX BEIICCTB CHHTE3UPYETCS
opranuveckoe BeriectBO. OCHOBHAs TKaHb MPEUMYIIECTBEHHO HAXOMUTCS B JIHCTHIX
pacTeHUN.
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TKAHMU ) KUBOTHbBIX
BHIb! IMHTENHANSHOA THAHK

6 OnurennanbHas TKaHb (SMUTEIHIA)

OO0pa3yer cioif KJIETOK, U3 KOTOPBIX COCTOSIT IOKPOBBI T€a U CIU3UCTbIE 000JOYKU
BCEX BHYTPEHHMX OpIraHOB M IIOJOCTEH OpraHu3sMa MW HEKOTopble kenespl. UYepes
SMUTEIMATIBHYIO TKaHb IMPOMCXOJUT OOMEH BELIECTB MEXJY OpPraHU3MOM M OKPYKaroLIeH
cpenoii. B omnurenuanbHOW TKAaHM KIETKH OYeHb OJHM3KO MPHIETaloT APYyr K APYTY,
MEXKJIETOYHOI'O BEILECTBA MAJIO.

BHAb! COEANHUTENBHON TKAHU

coody myare ALALCARO /MAAND

7 CoenunHuTelbHAS TKAHb.

Oco0eHHOCTh COCNUHUTENBHOW TKAaHU — OSTO CUJIBHOE pPAa3BUTHE MEXKKIETOYHOTO
BEIIIECTBA.

OcHOBHBIMHU (DYHKITUSIMU COSTMHUTENLHON TKaHH SBIISIOTCS MUTATENbHAS U omopHas. K
COCJTMHUTEIIGHON TKAaHW OTHOCSTCS KPOBB, JIMM(Da, XpsieBas, KOCTHas, XHPOBas TKaHU.
KpoBb 1 muMda cocTosT U3 )KUIKOTO MEKXKIETOYHOTO BEIIECTBA U MJIABAIOIINX B HEM KIIETOK
KPOBH. OJTH TKaHW OOECICYHMBAIOT CBS3h MEXIY OpPraHaMH, MEPeHOCS pa3IndHble Ta3bl U
BellecTBa. BONOKHKCTas W COCTUHUTENbHAS TKaHb COCTOHMT W3 KIIETOK, CBSI3aHHBIX APYT C
JPYTOM MEKKJIETOYHBIM BEIIECTBOM B BHJIC BOJIOKOH.

Bonokna Moryr jexarb IUIOTHO M PBIXJO. BOJTOKHHCTas COEIWHUTENbHAs TKaHb
UMeeTCsl BO BCeX opraHaxX. Ha peIXJIyl0 COCIMHUTENBHYIO TKaHb ITOX0Xa W KHPOBAs TKAHb.
Omna 6orara KJIeTKaMu, KOTOPbIE HAIIOJTHEHBI JKUPOM.
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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 CTPOEHHA HEPBHOH KNETXH

ARSI MRAEONT € NI QN0R:

CTpyKTypHO! €QUHMIIEH HEPBHOW TKaHW SIBJISETCS HEpPBHAs KieTka — HelpoH.Heipon
COCTOMT M3 TeJla U OTPOCTKOB. Teso HeilpoHa MOXET ObITh pa3iIuyHON (OPMBI — OBaJIBHOM,
3BE€3/14aTOM, MHOTOyro/ibHOM. HellpoH nMeeT oIHO A1po, pacrojararounieecs, Kak IpaBuio, B
LEHTPE KIIETKU.

BonbIIMHCTBO HEHPOHOB UMEIOT KOPOTKHE, TOJCTHIE, CUIIBHO BETBSIIMECS BOIM3U 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 BO30YX/IAaThCS U CHOCOOHOCTh MPOBOJIUTH 3TO BO30OYKIEHHE
110 HEPBHBIM BOJIOKHAM.

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

OcobenHoctu
Tun TKaHu 3HaueHue PucyHnox
CTPOEHHUS

2. Halimute COOTBETCTBUE MEXAY TKAHAMHU PACTEHHI M 5KUBOTHBIX, UCXO/I U3 BBIOJIHIEMBIX
GyHKIMIA.

KoHTpoJIbHBIE 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 BeEIIECTBA CHHTE3UPYIOTCS M3 HEOPTaHUYECKUX B OCHOBHOW TKaHU
Oyiarogapst HaJIMYKIO 3TOTO BEIECTBA.
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6. CTpykTypHas eIUHHUIIAa HEPBHOW TKAHU.
7. KieTku 3TOM TKaHH 00ECTICUMBAIOT CBSI3b MEXKy OpTraHaMH.

JlaGoparopHas pabdora
«XumMHYeckasi oprann3anus kjierku. Heopranmueckue BeuiecTay

Heanb: XumMuueckass opranu3anus kieTkd. HeopraHnueckue BelecTBa, BXOASUIME B COCTAB
KJICTKH.
Hean pabotbl: PaccMoTpeTh HEOpraHWYeCKHE BEIIECTBA, BXOJAIIME B XHUMHUYECKYIO
OpraHu3aIMIo KJIETKH. M3ydnTh OMOIOTHYEeCKOe 3HAaYCHUE BOIBI U COJICH B KIIETKE.

- st GopMHpOBaHUS YMEHUH OOydYalONmUICS JOJDKEH 3HATh TIOHSATHE KIIETKa,
MOJIOKEHUS KIIETOYHOU TEOPHUH.

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

IHos0keHus1 KIETOYHOM TEOPUH.

1. Krnerka - HaumMeHbIas CTPYKTYypHO-(DYHKIIMOHAJIbHAs €IUWHUIA KUBOTO H
MPEACTABISIET COOOM OTKPBITYIO, CAMOPETYIHPYIOIIYIOCS, CAMOBOCIIPOU3BO/ISIIIYIOCS CHUCTE-
My. BHe KIieTKkH KU3HU HET.

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

3. KiteTka npoucxoauT TOJIBKO OT KIIETKH.

4. MHOroKJIeTOUHbIE OpTraHU3MbI IPEACTABISAIOT COOO0M CII0KHO OPraHU30BAHHBIE

WHTETPUPOBAHHBIE CUCTEMBI, COCTOSIIINE U3 B3aUMOICUCTBYIOIINX KIIETOK.

3HauuTENbHASA YacTh COSAMHEHUN, BXOSAIIUX B COCTaB KJIETKU, BCTPEUYaeTCs] B OONBIINX
KOJMYECTBAX TOJBKO B JKMBOM mpupone. DTO opraHudeckue BemiectBa. OpHAKO €CTh
COEIMHEHMS, KOTOpBbIE OJMHAKOBO XapaKTE€pHbl Kak JJig KUBOM, TaKk WU ISl HEKUBOU
MPUPOJIBI. DTO BOJAa U MUHEPAIbHBIE COJIH.

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 OTHOCHUTENHHO HEOONBIION MOJIEKYIIbI
MO3BOJIMUIM HalleH INIaHETe CTaTh TaKOM, Kakasg OoHa 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 OTPULATEIbHBIN.
Nmenno 3Ta  OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI BO/IbI onpenenser eé
CBOWMCTBO YHUBEPCANbHO20 pacmeopumeis. JIroObie BenecTBa, UMEIOIINE 3apsDKeHHBIC TPYII-
IIbI, PACTBOPSIIOTCS B BOZIe. Takue COeMUHEHHS HA3bIBAIOT cudpogdhuvruimu (ot rped. hydros —
Bona u phileo — nr00:110). BONBIIMHCTBO BEHIECTB, MPUCYTCTBYIOIIUX B KJIETKE, OTHOCUTCS K
ATOU TPyIINe, HAPUMEDP, COIU, AMUHOKHUCIIOTHI, caxapa, Oemku, mpocTeie cnupThl. Koraa Be-
IIECTBO MEPEXOJIUT B PACTBOP, €0 PEAKIIMOHHAS CITOCOOHOCTh yBennunBaeTcs. O HaKO eCTh
COEIMHEHUS, KOTOpPhIE€ B BOJAE PACTBOPSIIOTCS OUEHb IJIOXO WJIM BOBCE HE PACTBOPSIOTC.
Takue BemecTBa Ha3bIBAIOT 2UOpogobHbimu (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 YacTsIMU 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  3alIUTHBIMU PEAKIUSIMUA ¥ TO3BOJIIIOT MPH MHUHUMAJIBHOH TIOTEpE BOIBI
CYILIETBEHHO CHU3UTH TEMIEpaTypy Tena.

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

Boicokaa cuna noeepxHocmuoz0 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*), kansmus (Ca2+), MarHus
(Mg*) u anmonamu comsmoit (Cl), YTOJIbHOM (HCO®), dbocdopHoi (HPO,%, H,PO4 ) n
HEKOTOPBIX JIPYTHX KUCIOT. MHOTHE HOHBI HEPAaBHOMEPHO pacIipe/ie]ieHbl MEKy KIETKOM 1
OoKpykawmiet 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 KHUCIOTHO-
niesiouHoro 6amanca (pH) kirerku. AHHOHBI (HOCHOPHOI KUCIOTH HEOOXOIUMEI ISl CHHTE3a
HYKJICOTH/IOB U HYKJIEHHOBBIX KUCIOT.

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

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

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

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

BaHelire aHHOHBI KIETKH.
(nepeuucaumos aHUOHbL)

MuHepanbHbIe BEIIECTBA, HAXOMASAIIUECS B
KJIIETKE B HEMOHU3UPOBAHHOM (hopMme.

4 KOHTpOJIbHBIE BOIPOCHI

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

s E
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IIpakTnueckas padora
«Pemenne 3a1a4 Mo MoJIeKYJISIPHOM OMOJIOTHID)

Lesab padorsl: chOpMUPOBATH NMPAKTUUECKUE YMEHUS U HABBIKM PELUCHUS YIPaXXHEHUH U
3a[a4 110 MOJICKYJISIPHOM OMOJIOTHH, YMETh paboTaTh ¢ TAOIULAMH.

Teopernueckuii maTepual

Cunme3 Oenxka - OIWH W3 OCHOBHBIX IPOIIECCOB MeTa0olu3Ma 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 aMUHOKHCIOTHOM TOCJIEIOBAaTeIbHOCTH B  MOJIEKyle Oelika
3akoaupoBana B Monekyne JIHK. Crnoco6 3anmucu MH(GOpPMALUU HA3bIBAIOT KOJAWPOBAHHEM.
['eHeTnyeckuii Koa - OTO CUCTEeMa 3amucH HMHQOpPMAIMK O MOCIEA0BATEIbHOCTH
pacCIoNIOKEHUsT aMUHOKHCIIOT B O€IKax C MOMOIIBIO TMOCJIEIOBATEILHOCTH PACIIONIOKEHUS
HYyKJIeOTH10B B nHGopMarmonnoit PHK.

B cocraB PHK Bxomsat nykineotuast 4 tunos: A, I, 11, Y. B cocraB 6e1K0oBbIX MOJIEKYT
BxoauT 20 amunokucior. Kaxxnas u3z 20 aMuHOKHUCIOT 3amupoBaHa MoCcie10BaTeIbHOCTHIO
3 HYKJICOTH]IOB, HA3bIBAEMBIX TPUILIETOM, WJIA KOAOHOM. M3 4 HYKJI€OTHIOB MOKHO CO3/1aTh
64 paznuyHble KOMOMHALMY TI0 3 HYKJICOTHAA B KaXKIOM (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 KOJOHBI
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 Oenka HAYWHAETCS CO CTAPTOBOTO (HAYaIbHOTO) KozoHA A YT, KOTOPBIi KOIUpyeT
AMUHOKHCIJIOTY METHOHHH.

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

PeHanaHuH

Jeftuun

Haonefinnn

MeTHoHHUH

Baann

Cepun

[Mponuu

Tpeonun

ATaHWH

Tuposun

[meThHanH

INuunn

AcnaparmH

Jusun
AcTiapariHoBasg KHCIoTa
IayrasmiH

Lncrenw

Tpuntodan
AProiHMHOBAY KWCIOTA
AproHuH

VVI, ¥Vl

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

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

LAY, LIAIIL

LIAA, LIAT

AAY AALL

AAA, AAT

TAV, TAIIT

FAA, TAT

VIV, VIl

VIT

ury. uro, ura. urr
ATA, AIT

VYuacrok JHK, coxepxamuii wHGOPMAIMIO O CTPYKTYpe OIMpEACIIEHHOTO Oeka,

Ha3bIBAlOT T'CHOM. ['€H HemoCpeACTBEHHOI'0 ydacTHs B CHHTe3e Oellka He IpUHUMAeT.
[Tocpennukom Mexay reHoM u Oenkom siBisiercss mHpopmanuonHas PHK (mPHK). JITHK
urpaet poap marpuusl A cuHtesa UPHK B anpe knerkn. Monexyna JIHK Ha ydacTtke rena
packpyuuBaetrcs. C onHoOM u3 ee wnened mnepenucbiBaeTcs uHpopmanus Ha uUPHK B
COOTBETCTBUU C MPHUHIMIIOM KOMILJIE- MEHTAPHOCTH MEXKJY Aa30TUCTBIMM OCHOBAaHUSIMU
HYKJIIEMHOBBIX  KHCJIOT. OTOT  MpOLECC  Ha3bIBAIOT mpaHcKpunyuetl. TpaHCKpUIILUS
IPOMCXOIUT B siJipe KJIEeTKU npu yyactuu pepmenta PHK-nonumepassl u ¢ ucnosib30BaHEM
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

Pucynoxk 1 Tpanckpuniusi.
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Cunte3 Oenmka OCYyIIECTBISETCS B LUTOIUIa3Me Ha pubocomax, rae uPHK cmyxwur
Matpuiieit (puc. 2). IlepeBoa mociaenoBaTeIbHOCTH TPHUILUIETOB HYKJICOTHIOB B MOJICKYIIE
nPHK B crenn(UIecKyro [10CIEA0BATEIBHOCTD aMHHOKHCIIOT
Ha3bIBAIOT mpancasayueu. CunresupoBanHas MPHK BeixoguT depe3 mnopel B sJIepHOM
000JI0YKe B IMTOIUIA3My KIIETKH, OOBeIuHseTCs ¢ pubocomamu, oOpa3ys MOIUPHOOCOMBI
(momucomsl). Kaxkmass pubocoma COCTOMT M3 OBYX CyOBEAMHHI] - Oosbmioi u Manmoi. uPHK
HPUCOEIUHSIETCS K MAJIOW CyObEIMHHIIE B IPUCYTCTBUU MOHOB MarHusi (puc. 3).

NaeTeg

AL - L A EEE T
a

furonsoimg

FOOHCARULR e [

Pucynok 2. Cunte3 6enka

Antpmmoaapin - TFH K cun reraan I,..-

Neoimes crmpans THK . = {_ [;B_g_

PHE-nomsrsepiaa K paaLipe et Ancipg-

Anepin ofone TPHEK-ammec- MROTE
HRCTOTR R M TPHE

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

ToaaMmenTanan mem:
CEOIMT &

Pucynok 3. OCHOBHBIE CTPYKTYpPBI, YIaCTBYIOIIUE B OSITKOBOM CHHTE3E.

B nuronnazme naxoastcs tpancnoptaeie PHK (TPHK). Kaxnas amuHokucinora umeer
ceoto TPHK. ¥V wmonexynsr TPHK Ha onHONM M3 merenb UMEETCs TPUILIET HYKIEOTHIIOB
(aHTHUKOJIOH), KOTOPBIN KOMIIEMEHTapeH TpurieTy Hykieotn10B Ha UPHK (konony).

AMUHOKHNCIIOTBI, HAaXOIAIIMECS B IUTOIIA3ME, aKTUBUPYIOTCS (B3aUMOJEHCTBYIOT C
AT®) u ¢ nomompio pepmenta amuHoaumi-TPHK- cunrterassl npucoenunsitorcs k TPHK.
[epBorit (craproBeiii) komoH WPHK - AVYI - nHecer uHpopmanmio 00 aMHHOKHCIOTE
metnonune (puc. 40). K »sromy komony mnoaxomut wMosekyiaa TPHK, conepxarmas
KOMIUIEMEHTapHbII aHTUKOJOH U HECyllas IEepBYI0 AaMMHOKHCIOTY METHOHMH. OTO
obecreunBaeT COeIMHEHNE OOBINION U MaIol cyObenuHnI] pudocombl. Bropoit komon nPHK
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npucoeaunsier TPHK, conepkaiyro aHTUKOJIOH, KOMIUIEMEHTapHbIN 3TOMYy KojoHy. TPHK
COJICPXKUT BTOPYIO aMHUHOKHCIIOTY. MeXly TIepBOil U BTOPOH aMHUHOKHCIOTaMHU 00pa3zyercs
NEeNTHUIHASA CBsI3b. PuOOCOMa mpephIBUCTO, TPUILIET 3a TPUILIETOM, nepememnaercs no nPHK.
ITepBas TPHK ocBoGok/1aeTcs M BHIXOJUT B MIUTOILIA3MY, TJI€ MOXKET COCIUHSITHCS CO CBOCH
aMHUHOKHCIIOTOIA.

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

«CuuTsiBanue» pudbocoMoil napopmanuu, 3axmoueHHoi B uPHK, npoucxomur g0 tex
op, MOKa He JJOUAET 10 OAHOTo U3 Tpex cron-kKoaoHoB (YAA, YI'A, YAI).

A - cBsa3piBaHuEe amuHoanui - TPHK;

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

B - nepemerienne puO0COMBI Ha OJIMH KOJOH.

BBIXOJHT U3 PUOOCOMBI M IPUOOPETAET CTPYKTYPY, CBOMCTBEHHYIO TAaHHOMY OEIKY.

HemnocpencrBennass (yHKIUS OTIACIBHOTO I'eHa COCTOUT B KOJAMPOBAHUH CTPYKTYPHI
orpezeneHHoro 6enka-hepMeHTa, KOTOPbI KaTalu3upyeT OJHYy OMOXMMUYECKYIO PEAKIIHIO,
MIPOTEKAIOIIYIO B ONIPE/ICIICHHBIX YCIOBHIX CPEIbI.

I'en (yusacrox JIHK) — uPHK — Oenox-pepmeHT — Omoxumuyeckas peakuus —
HACJIECTBEHHBIN MPU3HAK.

3ajanue:
3ananue 1: JlaTh onpeneneHus MOHATHSIM:
1. Pubocoma -

. Makpomonekyna -

. buononumep -

. Monowmep-

. AMMHOKUCJIOTHI -

. GepmeHr -

. Hykneorun -

. AHK -

. PHK -

10. KommiiemeHTapHOCTS -

O 03O L B W

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

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

2. UzsectHo, uto Bce Buabsl PHK cunresupyrorcs na JIHK. ®parment JIHK, Ha
KOTOPOM  CHHTE3UpyeTcs  ydacTok ueHTtpaibHot nenu TPHK, wumeer Takyro
nocinenoBarenbHOCTh: ATATLITTAALIT. YcranoButs nocnenoBatenbHocTh yuyactka TPHK,
CHUHTE3UPYEMOT0 Ha 3TOM (parMeHTe U aMUHOKHCIIOTY, KoTopyto nepenocut 3ta TPHK, ecu
TPETUH TPUILIET COOTBETCTBYET aHTUKOJOHY 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, wumerommue Takue
antukonoHbl: Y VYA, LILIA, ALIA, LII'A. Onpenenuts Kakkue aMAHOKUCIOTHI IPUCOECANHSIIOTCS
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. MNsBectHo, uto Bce Buabl PHK cunresupyrorcs na JJHK. ®parment JAHK, nHa
KOTOPOM  CHHTE3MpyeTcsi  y4acTok  meHrtpanpHodM menu TPHK, wumeer  Takyro
nocienoBareabHOCTh: [IIUTTAAITTTI TTAT. YcraHOBUTH MNOCIEAOBATEIBHOCTh YYacTKa
TPHK, cunTesupyemoro Ha 3ToM (pparmMeHTe M aMHUHOKHCIOTY, KOTOPYIO HEpEHOCUT 3Ta
TPHK, eciu BTOpOii Tpuruier coorBeTcTByeT anTuKoA0HY 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. Onpenenutsb
MOCJIEI0BATEIBbHOCTh HYKJI1€0TH10B BO BTOpo# nenu JIHK n maccy storo yvacrka.

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

Bapuanm Ne 4

1. M3BectHo, uto Bce Buapl PHK cuntesupyrorcs na JIHK. ®parment /[IHK, Ha
KOTOPOM  CHHTE3MpyeTcss  y4acTOoK  meHTtpanpHoM 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 anTukogony TPHK.

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

3.Vuacrok JIHK nmeer Takoii coctaB: AT TTTAAAAAIIATT. Bo BpeMs peruukamnuu
LIECTOM CJIeBa aJEHWIOBBIM HYKJIEOTHZ BbINana. ONpenesnnTs CTPYKTYpy HOJUIENTHAHON
L[EeNU B HOPME U [TOCII€ MyTallUu.

KoHTpoJIbHBIE BOITPOCHI.

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 pyHKIUMN KIeTKH. OPpraHouabl KIeTKW»

Hesab padoThi: 3yunTh CTpoeHUs U (PYHKIIMH OPraHOMIOB KIIETKH.

- 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 M Ha3bIBaTh X OMOJOIMUYECKOE 3HAUEHUE.

Teopernuecknii MaTepua - CTpoeHne :;KHUBOTHOM KJIETKH.
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MNASMATUHYECKARA
MEMBPAHA

SHAOIUIASMATHYE MUTOXOHA
CKAA e

HTR

Oupomnazmarudeckas cetb (DIIC). Cucrema BeTBAIIMXCA KaHanbleB. [IpOHU3BIBAIOT Bce
nutoriazMy. B Hyrpun DIIC nmpoucxonasT BHyTpukieTouHble mpouecchl. [lo cucreme cetu
OCYIIIECTBIISIETCS] TPAHCIIOPTUPOBKA BEILIECTB.

Kommutexe Nompmku. [IpencraBiser coboil cucteMy MEIIOYKOB, KOTOPBIE YIIOKEHBI B CTOIIKY.
[lepecTpoiika TUNHUI0B U OEIKOB, «YMaKOBKa» M HaKOIUICHHE.

JImzocombl. Ily3bippkn ¢ OJHOHW MeMOpaHOH, B KOTOPBIX 3aKJIIOYEHBI (PEPMEHTHI.
Pacmiemuisiror MoJIeKyJIbl, TEM CaMbIM Y4acTBYIOT B ITUIIEBAPEHUH KIIETKH.

MuroxoHapun. dopmMa  MHUTOXOHIPUH  MOXET  OBITh  TAJOYKOBHIHAS WU
oBasibHasA. OTBEYAIOT 3a CUHTE3 UCTOYHUKA dHEPruu — ATO.

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

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

SAnpo - pacnonaraercs B LIEHTPE U UMEET OBAIbHYIO WK Kpyriyio popmy. B siape xpanurcs
rederudeckas nHpopmanus B Bune JJHK c Genkamu ructonamu.

[InazmaTudeckass MemOpaHa — OTTPAaHUYMBAET COAEPKUMOE KIETKU OT OKpPY)KAIOIIeH cpeibl
(Ipyrux KJeTOK, MEXKJIETOYHOTO BEIIeCTBa), COCTOMT M3 MOJEKYJl JUNHI0B U Oeka,
o0OecrieunBaeT CBSI3b MEXKIY KJIETKaMH, TPAHCHOPT BELIECTB B KIETKY (IMHOLMTO3,
GdaronuTo3) U U3 KIETKU.

[uronnasma — BHyTpEHHSS MOy KHUIKasi Cpela KIETKH, KOTOpas 00ECeunBaeT CBA3b MEXIY
pPAacIoOJIOKEHHBIMH B HEW SIIpOM M OpraHoujamu. B nuToruiasme IpoTEKaroT OCHOBHBIE
MIPOLIECCHI KUZHENEATEIBHOCTH.

Bakyonu — 1mosiocT B LIMTOIUIA3ME, 3aIIOJHEHHBIE KJIETOUYHBIM COKOM, MECTO HAKOIUIEHUS
3alaCHBIX MUTATEJbHBIX BEIIECTB, BPEIHBIX BEIECTB; OHU PETYINPYIOT COAEPKAHUE BOJIbI B
KIIETKE.
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[Tnactuae! (XJI0pOIIIACTHI, JIEWKOIIIACTHI, XPOMOIUIACTHI), X COAECPHKAHHUE B KIIETKE — IJIaBHAs
0COOEHHOCTh PAaCTUTENIBHOTO OpraHu3Ma. XJIOPOIUIACThl — IUIACTHIBI, COAEPIKAIME 3€IECHbIN
OUTMEHT XJIOPOQHIUI, KOTOPBIM IOTJIONIAET PHEPTUI0 CBETa W HCIOJIb3YeT €€ Ha CHUHTE3
OPraHMYECKUX BEILECTB U3 YIJIIEKUCIIOTO I'a3a U BOJBI.

3amanus:
1. 3apucoBarb JKUBOTHYIO KJIETKY.
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. Opranoua, OTBETCTBEHHBIN 32 XpaHEHUE U TiepeIady HacaeICTBEHHON HH(OpMAIIH.
4. Cucrema KaHaJbLEB.
5.  OpraHoujpl, y4acTBYIOIIHE B JICIEHUU KICTKH.

IIpakTnueckas padora
«CpaBHeHHe npoueccoB (POTOCHHTE3a U XeMOCHHTE3a»

I_[e.m,: BeIsICHUTE  0COOEHHOCTHU IIpoueccoB (bOTOCI/IHTGSa, XEMOCHHTE3a. Y CTaHOBUTH
CXOACTBO M pa3jinineC JaHHBIX IMPOLECCOB.

Teopernuyeckuili maTepuall

doTocuHTE3 3TO TMpolecc OO0pa30BaHUS IKUBBIMH PACTUTENBHBIMH  KIIETKAMH
OpraHWYECKUX BEIIECTB, TAKUX, KaK caxapa M Kpaxmal, u3 Heopranudeckux - u3 CO; u BoabI
- C TOMOIUBIO DHEPrMM CBETA, IMOIJIOLMAEMOr0 IUIMEHTAaMH pPACTeHUH. OTO Ipouecc
MMPOU3BOJACTBA NNHWIIU, OT KOTOPOI'0 3aBUCAT BCC JXUBLIC CYHICCTBA - PACTCHUS, )KUBOTHBIC U
4eJoBeK. Y BCEX HA3eMHBIX PAacTeHMH W y OoJblIel 4acTH BOJHBIX B X0j€ (HOTOCHHTE3a
BBIAICIIIETCS KUCinopoa. HekoropslM opraHusmam, OIHAKO, CBOMCTBEHHBI JPyrue BUIBI
¢dorocuHTe3a, mpoxojdmue 0e3 BblIeNeHUs Kuciaopoaa. ['naBHylo peakuuio (oTocuHTe3a,
UAYIIETO C BBIACIECHUEM KUCIOPOJa, MOKHO 3alIUCaTh B CIEAYIOIIEM BUJE:

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

K opranmueckuM BelIecTBaM OTHOCSTCS BCE COCIUHEHHS YIepoJa 3a MCKIIOYSHUEM
€ro OKCHJIOB M HUTPHUJIOB. B HanOombIieM KoJIMUecTBE 00pa3yroTcs mpu (POTOCUHTE3E TaKue
OpraHWYECKHE BEIIeCTBA, KakK YIVIEBOABI (B TIEPBYIO OYEpeIb caxapa W Kpaxman),
AMUHOKUCIIOTHI (M3 KOTOPBIX CTPOSITCS OENKM) M, HAKOHEIl, YKHPHBIE KHUCIOTHI (KOTOPHIE B
codeTaHn ¢ rmIepodochaTom CirykaT MaTEPHATIOM ISl CHHTE3a KHUPOB).

W3 HeopraHW4ecKuX BENIECTB I CHHTE3a BCEX JTUX COCAMHEHMI TpeOyITCs BOAa
(H20) un muoxcun yraepona (CO,). Jlns aMuHOKUCTOT TPEOYIOTCS, KpOME TOTO, a30T U cepa.
PacTeHus: MOTYT IOTTIOIIATh STH YIEMEHTHI B popMe HX OKcHaos, Hutpata (NO®) i cynbdara
(SO,¥) i B apyrux, Gonee BOCCTAHOBICHHBIX (opMax, Takux, kak ammmak (NHs) wmm
cepoBoziopo (cynbdun Bogopoaa HyS).

B coctaB opraHMYecKMX COEIMHEHHH MOMET BKIIIOYATHCS TPU (POTOCHHTE3E TaKKE
docdop (pacreHus: MOTIOMAIOT ero B Buae ¢ocdara) U MOHBI METAJIOB - 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 HEOPraHMYECKUE COeAMHEHUs, 3a uckiodenueM COp,
noctynatoT yepe3 kopHu. CO; pacTeHus MOIy4aroT U3 aTMochepHOro Bo3Ayxa, B KOTOPOM
cpennsisi ero konuenrpanus cocrasisier 0,03%. CO; noctrynaer B aucths, a Oy BbIIACISICTCS
U3 HUX Yepe3 HeOOJIbIINe OTBEPCTUS B SIIUAEPMUCE, Ha3blBaeMble ycThullaMu. OTKpbIBaHUE U
3aKphIBAHUE YCTBUI] PETYIUPYIOT OCOOBIE KJIETKH - MX Ha3bIBAIOT 3aMBIKAIOIIMMHU - TOXKE
3eJIEHbIE U CIIOCOOHBIE OCYIIECTBIATH (DOTOCUHTES.

Korma na 3ampbIkarolye KIETKM MaJaeT CBET, B HUX HAYMHACTCS (POTOCHHTES.
HakomuieHue ero mpoJyKTOB BBIHY)KJIA€T 3TH KJIETKH pacTaruBaThes. [Ipu 3ToM ycThuuHOE
oTBepcThe OTKphIBaeTcsa mupe, 1 COp MPOHMKACT K HIDKENEKAIIUM CIOSM JIUCTA, KIETKU
KOTOPBIX MOTYT TeNeph MPOA0IDKATh (GOTOCUHTE3. Y CThUIA PErYIUPYIOT U UCHAPEHUE BOJIBI
JHUCTBSMH, TaK HA3bIBAEMYIO TPAHCIHUPALUIO, MOCKOJIBbKY OOJBIIAs YacTh BOASHBIX IapOB
MPOXOJUT UMEHHO Yepe3 3TU OTBEPCTHSL.

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

Cger B (hoTOCHHTE3€ UTPAET POJIH HE TOJBKO KaTalM3aTopa, HO M OJHOTO U3 PEarcHTOB.
3HauuTeNbHAsS YacTb CBETOBOW JHEPrUH, HCIOIB3YEeMOW pacTeHusMU Tpu (HOTOCHHTE3E,
3aracaercsi B BHJE XMMHUYECKOW TMOTCHIMAIBHOW PHEPTUM B MpOAyKTax ¢orocuHresa. s
OKCUT€HHOTO (hOTOCHHTE3a, B TOW WJIM HMHOH Mepe MPHUroACH 000N BUIUMBIA CBET OT
¢uoneroBoro (mmuHa BomHBI 400 HM) 1Mo cpemnero kpacuoro (700 mm). Ilpum HEKOTOpPBIX
BUJaX OaKkTepuanbHOro (OTOCHHTE3a, HE COMPOBOXKAAroIierocs BeiaenaeHHeM Oz, MOXKET

3¢ (HEeKTHBHO UCTIOIB30BATHCS CBET ¢ OOJIBIICH JITMHOW BOJIHBI, BIUIOTH JIO 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 MPOLECC, OT KOTOPOI'O 3aBUCUT BCA KHU3Hb Ha 3eMiie. OH IPOUCXOJUT
TOJILKO B pacTeHHusiX. B xone ¢oTocuHTe3a pacTeHHe BbIpabaThIBa€T M3 HEOPraHUYECKHX
BEIIECTB HEOOXOAMMBIE JJISI BCEro >KMBOIO OpraHMuYecKue BemiecTBa. JIMOKCUA yriepona,
coJiepsKalluiicss B BO3yXe, MPOHUKAET B JIUCT Yepe3 0coOble OTBEPCTHSI B MHAEPMHUCE JINCTA,
KOTOpBIE Ha3bIBAIOT YCThUI[AMH; BOJAa U MHHEPAJIbHBIE BEIIECTBA IOCTYIAIOT U3 IIOYBBHI B
KOPHHU U OTCIOJIa TPAHCIIOPTUPYIOTCS K JIUCTHSIM 10 MPOBOJALICH crcTeMe pacTeHUS.
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DHepru, HEOOXOAMMYIO JJIsi CHHTE3a OPTaHMYECKUX BEUIECTB W3 HEOPTaHUYECKUX,
noctapinsier CoOJHIlE; 3Ta SHEPTUs MOTJIOMIAETCs MUTMEHTAMH PAcTEeHUH, TJIaBHBIM 00pa3oM
xyjopopuiuioM. B KileTKe CHHTE3 OpPraHMYeCKUX BEIIECTB IPOTEKAET B XJIOPOIUIACTAX,
KOTOpBIEe cojepxaT xJiopopuut. CBOOOIHBIN KUCIOPOJ, Takxke oOpa3yroluiics B Ipolecce
¢dorocunTesa, BACISACTCS 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 dorocunTe3a. CyMMapHBIA HTOT XUMHUYECKHX PEAKIUN (OTOCHHTE3a MOMKET OBITh
ONMCaH I KaXJIO0ro U3 €ro IpPOAYKTOB OTACIbHBIM XUMHUYECKUM YypaBHeHUeM. [l
IIPOCTOr0 caxapa INIF0KO3bl YPABHEHUE UMEET CIIETYIOIINN BUL:

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 TUOKCHAA yriiepojaa o0pa3yercs oJHa MOJEKYJa TIFOKO3bI
U IIeCThb MOJIEKYJ Kuciopoda. [Jroko3a - 3TO JMIIb OJUH W3 MHOTMX YIJIEBOJIOB,
CHUHTE3UPYEMBIX B pacTeHHsX. Hipke mnpuBeneHo oOiiee ypaBHeHHE i 0Opa3oBaHUS
yriaeBojia C N aTOMaMu yIiiepo/ia B MOJIEKYIIE:

Cret +nCOy +nH,0 0PI 3 000 +(CH,0 ) _

VpaBHeHHUs1, ONMCBHIBAIONINE 00pa30BaHUE JIPYIHX OPraHMYECKUX COEJIMHEHMH, HMEIOT
HE CTOJb mpocTod BuA. [lns cuHTE3a aMHHOKHMCIOTHI TpPeOYyIOTCSl JONOJHMUTEIbHBIE
HEOpPraHMYEeCKUe COeIMHEHMs, KaK HalpuMmep, pu 00pa30BaHUU IIUCTEUHA:

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

3€JIEHOE pacCTEHHE

LI

>C3H709NS+6 150,

Ponb cBeTa kak peareHra B mporiecce POTOCHHTE3a JIerde 10Ka3aTh, €CI 00paTUThCS K
JIPYrol XUMHYECKOM peaklnuh, a MMEHHO K ropeHmro. [7oko3a - o/Ha W3 CyObEIUHUIL
LEJUTIOJIO3b], TJIaBHOTO KOMIIOHEHTAa JIpeBeCHHbl. ['OpeHHe TJIIOKO3bl  ONHCHIBAETCA
CJIETYIONIUM YPaBHEHUEM:

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

+Temo + apyrue GopMbl SHEPrHH __
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OTO ypaBHEHHE TNpEACTaBIAET co00il oOpalieHne ypaBHEHHs (OTOCHHTE3a IIIIOKO3bI,
€CIIM HE CYUTATh TOTO, YTO BMECTO CBETOBOW SHEPIMHU BBIACISACTCS TJIABHBIM 00pa3oM TerwIo.
[To 3aK0oHY COXpaHEHHS YHEPTUH, €CIIU MIPU TOPEHUH dHEPTHUS BBIIEISIETCS, TO IPH 00paTHON
peakIu, T.e. py POTOCHHTE3E, OHA TOJDKHA MOTJIONIATHCS.

buonornueckuii aHamor ropeHust - JbIXaHUE, TIOATOMY JBIXaHUE OIMUCHIBACTCS TEM K
ypaBHEHHEM, YTO M HEOMOJOrH4YecKkoe ropeHue. s Bcex JKUBBIX KIIETOK, 32 UCKIIOYCHUEM
KJIETOK 3€JICHBIX pAcTeHUH Ha CBETy, HCTOYHMKOM OJHEPrHH CIy)XaT OHOXMMHUYECKHE
peakuuu. JlpIxaHue - TIaBHBIH OMOXMMHYECKHH TNPOLECC, BBHICBOOOKAAIOUIMN 3HEPTHIO,
3araceHHy0 B Xoje (OTOCHHTE3a, XOTS MEXKIy STUMH JIByMs IMPOILECCAMU MOTYT JIeXKaTh
JUTMHHBIE TIMIIEBHIC [ETIN.

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

3amanus: Vcnonb3ys 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 KpaTKylo cxemy npouecca pOTOCHHTE3A.

2. OxapakTepu30BaTh MPOIECC XEMOCHHTE3A.

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

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

IIpakTnyeckas padora
«CpaBHeHHE NIPOLECCOB M0JIOBOI0 M 0€CI10JI0r0 Pa3MHOKEHUSI OPraHU3MOB)

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

Teopernuyeckuilt Mmarepuall

PasmHuo:kenne — npucymee BCEM XHUBBIM OpraHU3MaM CBOMCTBO BOCITPOHU3BCACHUSA
cebe MOAOOHBIX, OOECIeUYMBAIOIIEe HENPEPHIBHOCTh M IPEEMCTBEHHOCTH XU3HU. Pa3Hble
CIoCcOoObI pa3MHOXKEHUS MOAPA3IEAIOTCS Ha Ba OCHOBHBIX THMa: Oecrioiioe 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 IIMPOKO PACIIPOCTPAHEHO Y OJHOKIETOYHBIX OpPraHn3MoB (OaKTepHH, CHHE-
3eJ1E€HBIC BOAOPOCIH, XJIOPEILIbl, aMEOBI, HH(PY30pHUH).

Cpeay MHOTOKJIETOYHBIX OPraHu3MOB CIIOCOOHOCTBIO K OECHOJIOMY pa3MHOKEHHIO
00JagaoT MPaKTUYECKH BCE PACTEHUS U TPUOBI — HCKJIIOYEHHEM SIBJISIETCH,
HaIpUMep, BEJIbBUYUSI. becronoe pa3MHOXKEHHE ITUX OpraHHU3MOB
IPOMCXOIUT BETETaTUBHBIM CIIOCOOOM HITH CIIOPAMH.

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

PasMHoOkeHUE JeIeHneM

Jlenenue CBOMCTBEHHO MPEXK/E BCEro OJIHOKIETOYHBIM opraHu3MaM. Kak mpaBuio, oHO
OCYILECTBIISICTCS MTyTEM IPOCTOTO JICJICHUS KIETKH HaJIBOE.

Y HeKoTOphIX mpocTeimux (Hampumep, ¢opaMuHudep) MNPOUCXOAUT JelieHue Ha
OoJipliee YMCIIO KIEeTOK. Bo Becex ciyuasx oOpasyromuecs KISTKH, TOTHOCThIO UIACHTUYHBI
ucxonaHou. KpaitHsas mpoctoTta 3TOro crnocoda pa3MHOXKEHHUS, CBA3aHHAs C OTHOCUTEIBHOMN
IPOCTOTON OpraHW3alM{ OJHOKJIETOYHBIX OPraHW3MOB, IO3BOJIIET Pa3MHOXKATHCS OYCHB
obicTpo. Tak, B ONarompuUATHBIX YCIOBUSAX KOJIMYECTBO OaKTepuil MOXKET YABaUBATHCS
kaxapie 20-30 MUHYT.

Jlenenue NpoKapuOTUYECKUX KIETOK

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

u 3ykapuor saBisitores perukanus  JIHK u nenenne  knetku.  OTiauuuTensHOW — uepToid
JIEJIEHNs.  INPOKAPUOTHYECKUX  KJIETOK  SIBJSETCS  HEMOCPEICTBEHHOE  ydacTue
permmimpoBanHoi /IHK B mpouecce nenenus. B mopasnstomieM OOJBIIMHCTBE CIydaeB
MPOKAPUOTUYECKUE KIIETKU JeNiTcs C OOpa3oBaHMEM [IBYX OJMHAKOBBIX IO pa3Mepy
JIOYEPHUX KJIETOK, TI03TOMY 3TOT IPOIlecC eIé MHOTIa Ha3bIBAIOT OUHAPHLIM OelleHUeM.
AMHTO3

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

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

AMUTO3 — pesikoe, HO MHOTJJa Heo0XouMoe sBiieHHe. B GOJBIIMHCTBE CIy4aeB aMHUTO3
Ha0JII0/1aeTCsl B KJIETKAaX CO CHUYKEHHOM MUTOTMYECKOM aKTUBHOCTBIO: 3TO CTAapeIOLIUe WU
NaTOJIOTUYECKH M3MEHEHHbIE KJIETKH, YacTO OOpedyeHHbIe Ha THlelb (KIETKU 3apO/IbIIIeBbIX
000J104€K MJIEKOITUTAIOIINX, OMYXO0JIEBbIE KIETKH U Ip.).

Muro3

Muto3 —  HempsMoe JeICHHe  KJIEeTKH, HauboJiee  paclpOCTPaHEHHBIM  CIOCOO
PENPOAYKLINN DYKApUOTHUECKUX KIIETOK. bronornueckoe 3Ha4eHre MUTO3a COCTOUT B CTPOTO
OJINHAKOBOM  paclpeelIeHUH XpOMOCOM MEXIY JOYEPHUMH siApaMu, 4YTO OOecreuynBaer
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 [JEJIEHHS KIETOK MEPUCTEM YBEIMUMBAETCS
KOJMYECTBO KJIETOK TKaHed pacTeHui. J[poOiieHne ormio0TBOPEHHOTO  SIWIIa W POCT
OOJIBIIMHCTBA TKAHEW y KHUBOTHBIX TAKXKe MPOUCXOIUT IMMYTEM MUTOTHUYECKUX JACTCHUM.

PasmHoOxkeHHE ciopaMu

Hepenxo OecromoMy  pa3MHOXEHMIO  OakTepwii  mpedmecTByeT  oOpa3oBaHue
criop. bakrepuanbHble CIIOPBl — 3TO TOKOSIIMECS KIETKH CO CHU)KEHHBIM METa0O0JIU3MOM,
OKpY)XEHHBIE MHOTOCJIOWHOW OOOJOYKOW, YCTOHYMBBIE K BBICBIXaHHIO W JPYT'UM
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https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B5-%D0%B7%D0%B5%D0%BB%D1%91%D0%BD%D1%8B%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B5-%D0%B7%D0%B5%D0%BB%D1%91%D0%BD%D1%8B%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B5%D0%BB%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D0%B1%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D1%83%D0%B7%D0%BE%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B1%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D1%8C%D0%B2%D0%B8%D1%87%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%B8%D1%81%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB
https://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BF%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F_%D0%94%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BC%D0%B0%D0%BA,_%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82
https://ru.wikipedia.org/wiki/1841_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%81%D1%82%D0%BE%D0%BB%D0%BE%D0%B3
https://ru.wikipedia.org/wiki/%D0%A4%D0%BB%D0%B5%D0%BC%D0%BC%D0%B8%D0%BD%D0%B3,_%D0%92%D0%B0%D0%BB%D1%8C%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/1882_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%80%D0%BE%D0%B4%D1%8B%D1%88%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%80%D0%BE%D0%B4%D1%8B%D1%88%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%BB%D0%B5%D0%BA%D0%BE%D0%BF%D0%B8%D1%82%D0%B0%D1%8E%D1%89%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%83%D1%85%D0%BE%D0%BB%D1%8C_(%D0%BF%D0%B0%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D1%80%D0%BE_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%BD%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%A2%D0%BA%D0%B0%D0%BD%D1%8C_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%8D%D0%BC%D0%B1%D1%80%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%80%D1%8B

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

BereraTuBHOe pa3MHOKeHH e

BereraruBHoe pa3MHOkeHHE — 00pa3oBaHHe HOBOM OCOOM M3 MHOTOKJIETOYHOM 4acTH
TeJa POAMTENBCKONW 0COOM, OIMH U3 CHOCOOOB OECHOJOro Pa3sMHOXKEHHS, CBOMCTBEHHBIN
MHOTOKJIETOYHBIM OpraHu3MaM. Y BOJOpociieil U rpu00B NPOUCXOAUT MYTEM OTAEICHUS
HECTIeHUAIN3UPOBAHHBIX Y4aCTKOB TaJIJIOMa HJIN MOCPEJICTBOM o0pa3oBaHUs
CTEIUATM3UPOBAHHBIX YIACTKOB (BBIBOAKOBBIC TIOYKH BOIOPOCIH Chaleasaipuu u Jp.).

VY BBICIIMX PACTECHHI MPOUCXOIUT MO0 KaK pacrajeHne MaTepUHCKOW 0cOOH 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 HEKOTOpPBIX PACTEHWH MOTYT YKOPEHSTBHCS OTACIHMBIIUECS OT MAaTEPUHCKOTO
pactenus mo0eru (y MBOBBIX) WM JIUCThs. Y JKMBOTHBIX BEr€TaTUBHOE Pa3MHOXKEHUE
(KOTOpOE 300JI0TH YacCTO HA3bIBAIOT OECIOJIBIM) OCYIIECTBISETCS JINOO MYyTEM JeeHus, TU00
MOCPEACTBOM MTOYKOBAHUS.

B ocHoBe BeretaTMBHOTO pa3MHOXEHHS  JIe)KAaT  TPOLECCH, CXOAHBIE C
MpoLecCaMy pereHepaluy; Kak MpaBWiio, IPpU OTCYTCTBHUU CIOCOOHOCTH K pereHepanuu y
JAHHOM TPYNIIBI OPraHU3MOB (HAIpUMEpP, KOJOBPATKH, HEMATO/bI, MUSBKUA) OTCYTCTBYET H
BEreTaTHBHOE PAa3MHOXKEHHME, a MPH HAIMYUU PA3BUTON pEreHepalrioHHOW CIOCOOHOCTH
(koypuaTHIC YEPBHU, TUAPOMIHBIC, TUIOCKHE YEPBH, UITIOKOXKHE) BCTPEUACTCS] M BErCTaTHBHOC
pa3MHOKEHUE.

IHoukoBanue

[ToukoBaHue —  THUI GECHOJIOrO WIIM BEr€TaTUBHOTO Pa3MHOXKEHHUS ~ JKMBOTHBIX M
pacTeHuii, Ipu KOTOPOM Jo4YepHHE 0co0M (POpPMHUPYIOTCS M3 BBIPOCTOB Tella MAaTEPUHCKOTO
opranuszMa (mouek). [loukoBaHMe XapakTEepHO JIJIsI MHOTUX IPUOOB, MEYEHOUHBIX MXOB U
KUBOTHBIX  (TIpocTeimme, ryOKd, KHIIEYHONIOIOCTHBIE,  HEKOTOpPbIE YepBH, 000JIOUYHUKH,
HEKOTOPBIE KT'yTUKOBBIE, TUAPHI, CIOPOBUKH). Y psiia )KUBOTHBIX — TOUYKOBAaHHE HE JOXOIUT
710 KOHIIa, MOJIOJIbIE 0COOM OCTAIOTCSI COENMHEHHBIMH C MAaTEPHHCKHM OpraHu3MoM. B pse
CJIy4aeB 3TO MPUBOJUT K 00Pa30BaHUIO KOJOHUH.

HexotopeiM BHJaM OJHOKJIETOYHBIX CBOWCTBEHHa Takas (¢opMa Oecroyioro
pasMHOXKEHHUs, Kak noukoBaHue. @parmenTtanus (aeneHue Tena). Hexoropele opraHu3Mel
MOTYT DPa3MHOXXaThCS JICJICHHEM Tella Ha HECKOJIbKO YacTei, MpuuéM M3 KaXKIOW 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 ITPOMCXOAMT B IIpoLiecce Meiio3a.

Mernkue, MMEIOLIME XTYTUKA MYKXCKHE TaMeThl, Ha3bIBAIOTCS CIEPMATO30MIaMH, a
KpYITHBIE, HE MMEIOIINE KTI'YTHKOB KEHCKHE TaMEThI, — STHIICKIICTKAMH.

[lpu caustHMM BYX raMmer (B ciydae OOraMHMM O0s3aT€NbHO CIHMSHHUE Pa3HOTUITHBIX
ramer) oOpasyercs 3Urora, ooOJajgaromas Temnepb TUIIOWIHBIM (IBOMHBIM)  HAOOpOM
xpoMocoM. M3 3UroTbl pa3BHBAETCS AOYEPHHNA OpPraHU3M, KIETKH KOTOPOTO CoJepXar
TEHETUYECKYIO0 HH(POPMAITHIO OT 00EUX POIUTEIHCKUX 0COOCH.

I'epmappoauTusm
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https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
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, MMEIoIlee U MYXKCKHE, U KEHCKHE TOHAJbl, HA3BIBAETCS repMadpoaruTOM
(ot umE€n rpeveckux 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 CTETIEHU, YeM Y KUBOTHDIX.
IlapTeHorenes u anoMuKCuc

[TapreHorene3 — 3To 0OCOOBI BUJA MOJOBOrO Pa3MHOXKEHHUS, MPH KOTOPOM HOBBIi
OpraHW3M pPAa3BUBACTCS M3 HEOIUIOJOTBOPEHHON SHIEKICTKH, TaKUM o00pa3oM, oOMeHa
FeHeTUYeCKOl HHQopMaIell He MPOUCXOAUT, KaKk U MpH OecrnoiioM pa3MHOKECHHH.
AHaJOrM4YHBIHI poLIECC Y PACTEHUH HA3bIBAETCS allOMUKCHC.

IIpu mapreHoreHese sHUIEKIETKA MOXET OBITh TalIOWJIHONW W aurionaHou. [lpwm
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 MaTepuan METOAMYECKOrO YKa3aHus U
JTUTEpaTypHbIe UCTOYHUKHU. [laTh onpeneneHne NOHSITHSIM:
|13 V03 (03 o) £ 1 (R
L0181 1031 (0110107 0153 217 (X
I DY (S 00) IS 5 (S T

3amanue 2: WM3yuuTh TeopeTHUecKHM MaTepuan METOJWYECKOro YKa3aHus W
JUTEpaTypHbIe HICTOUHUKH. 3alOJIHUTh TaONIHUILY.

buonornueckas POJIb Pa3JIMYHBIX TUIIOB PA3MHOXKCHUS

Tun pazMHOXEHUS buonornueckas posb [Ipumepsl

becnonoe pasmHOkeHHE

ITonoBO€E pa3sMHOXKEHUE

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

CpaBHUTENIBHAS XapAaKTEPUCTHKA MUTO3a U Me03a

Kareropuu cpaBHeHus Muro3 Melios

CxoncTBo

Otnnuns

KoHTponbHbIE BOIIPOCHI
1. IpakTryeckoe 3HaYeHUE 3HAHUH O PA3TUIHBIX POpPMax pa3MHOKCHHS.
2. ®opMBbI 6ECIONIOro Pa3MHOXKEHUS, HALIeIIINE IUPOKOE TPUMEHEHHE B CEITbCKOM
XO0341CTBE.
3. Jlunuonanelii HabOp XPOMOCOM.
4. TamumouHEIN HAOOP XPOMOCOM.
5. Pa3nuuus B CTPOCHUH JKEHCKUX U MY)KCKHX TTOJIOBBIX KJIETOK.
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https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D1%84%D1%80%D0%BE%D0%B4%D0%B8%D1%82%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%B4%D0%BE%D0%BC%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D1%82%D0%B5%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BC%D0%B8%D0%BA%D1%81%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B0

IIpakTuyeckasi padbora
«uauBuayaibHOE Pa3BUTHE OPraHU3Ma: SMOPHOHAIBHOE U TOCTIMOPHOHAJIBLHOE)

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

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

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

Teopernueckuii MaTepua

VY opraHu3zMoB, pPa3MHOXKAKOUIUXCS IOJOBBIM IYyTEM, WHIMBHUAYaJIbHOE pPa3BUTHE
HAYMHAETCS ¢ MOMEHTA OIIOJIOTBOPEHUS U 00pa30BaHUS 3UrOThI U MOJPA3/eiAeTCs Ha JBa
nepuoaa: SMOpPUOHANBHBIA (MEPHOJ] 3apOJBIINIEBOTO PAa3BUTHA) U TMOCTIMOPHOHAIBHBIN
(mepuoj mMocae3apoAbIeBoro pa3Butus). COOTHOIIEHNE IUTEIBHOCTH STHUX TEPUOIOB Y
OpPraHU3MOB Pa3HbIX BUJIOB MOKET CUIIBHO OTINYAThCS.

IOMOpPUOHAJIBbHBIH Tepuox (3MOpHOreHe3). OTOT TMEPUOJ JJIUTCS OT MOMEHTa
o0pa3oBaHMsl 3UTOTHI JI0 BBIXOAA 3apojblllia M3 sAila uiu poxaeHus. OH MpoTekaeT B
HECKOJIBKO 3TarnoB. Ha mepBoii ctaanu, KOTopas Ha3bIBaeTCs Opod.ieHuem, OTII0JOTBOPEHHAS
AUIEKIETKA JEIUTCS MUTO30M, B pe3yJbTare yero nomyvaercs 2, 4, 8, 16 u T. 4. KIETOK,
KOTOpBIE TUIOTHO MPHJIETAIOT ApYT K Apyry. MHTepdasza Mexay neneHus M 04eHb 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
pe3yibTaTe 3TOro mpoiecca (GpopMupyercst 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.

JlanpHelinee pa3BUTHE 3apOJbIlIa CBA3aHO C B3aMMOJECHCTBHUEM TPEX 3apOJBIIIEBBIX
JUCTKOB, U3 KOTOPBIX (POPMHUPYIOTCS BCE TKaHW M 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 000COOIEHHE TPYIIIBI KIETOK KTOJAEPMBI B BUJIE
JUIMHHON TIJIACTMHKH. OTH KJIETKM HAYMHAIOT AKTHUBHO JIENHUTHCA, IMOTPYXKasiChb B TEJO
3apojbllia U o0pas3ysl KelIoOOK, Kpask 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, BHICTHIIAIOIINM
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
OnpeAeNéHHOr0 BPEMEHHM JIMYMHKA IMPEBpAlllaeTcsl 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 0co0eil. ToIbKO UTO BHUIYNHUBIIMICS YTEHOK,
POIMBIIMICS IIEHOK WM PeOEHOK dYeloBEeKa OTJIMYAETCS OT B3pPOCIOr0 MEHBIIUMHU
pa3MepaMu, HECKOJbKO WMHBIMU MPOMOPIHAMH 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
STUX OPraHu3MOB OOraThl MUTATENbHBIMU BELIECTBAMH (PKEITKOM), W 3apOJIbIII MOXKET
JUTMTEIIEHOE BPEMsI Pa3BUBAThCS BHYTPH SHIIA.

BHyTpuyTpoOHBIi THII pa3BUTHS XapaKTepeH i1 BCEX BBICHIMX MIIEKOMUTAIONIHNX, B
TOM 4YHCJI€ W 4YelloBeKa. Bce Xu3HEHHbIE (DYHKIMHM 3apojbllla MPU STOM THIIE Pa3BUTHUS
OCYIIECTBIISIIOTCA TIOCPEICTBOM B3aUMOJICHCTBUSL C MATEPUHCKUM OPTraHHU3MOM uepe3
CHeUATbHBIN OpraH — IUTALEHTY.

3apojplllieBOe pa3BUTHE 3aKaHUYMBAETCS MpoieccoM poxkaeHus. [locie poxneHus
0OBIYHO HAONIOIAETCS aKTUBHBIA POCT OpraHu3Ma, T. €. YBEJIIMYEHUE €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 IPOLecC NHIMBUIY-
QIBHOTO Pa3BUTHSI CTAPEHUEM U CMEPTHIO.

3agaHus:

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

2. N3yunth TekeT «IlocTamMOpHOHANBHBINA TIEpHO]», 3aII0OJTHUTh Ta0IUILY.

ITpsimoe pa3BuTue Henpsimoe pa3Butue

IIpumeps! KUBOTHBIX

OTansl pa3BUTHS

[TpenmyiiectBa JTAHHOTO
pa3BUTHS

KoHTpobHbBIE BOMIPOCHT:
1. MomenT Hayaima WHIUBUIYAJIBbHOI'O Pa3BUTHA )KUBOTHBIX.
2. Ha3BaTh nepuoipl HHIUBUIYaJIbHOTO Pa3BUTHS.
3. Tlepeuncnuth Tanbl SMOPHOHAIBHOTO TIEPHUO/IA.
4. ]JlaTh onpeneneHUe MOHATUIO MeTaMopdo3.
5. OkoHuaHMe Mporecca HHIUBUIYATLHOTO Pa3BUTHSI.
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IIpakTnyeckas padora
«Pemenue 3a1a4 HAa MOHO- ¥ JTUTHOPUIHOE CKPEIIMBAHUE)

Hean paborbl: HayunThcs pemarh reHETHYECKHWE 3a7ayd  Ha MOHOTHOpPHUIHOE W
JUTHOPUTHOE CKPEIIMBAaHUE

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

- B pe3y/ibTaTe BBHINOJHEHUS PaObOThl OOYUYaAIOIIMICS JODKEH YMETh PellaTh FreéHeTUYECKUE
3aJIauH.

Teopernueckuii maTepual

Anvmeprhamugnsle npusHaxku - 3TO B3aUMOUCKITIOYAIONINE IPU3HAKK (KEINThIN, 3eJICHBIN).
Homunanmuwiti npusnaxk — 3TO NMPU3HAK, MPOSIBIAIOMINNCA y THOPUIOB NIEPBOrO MOKOJICHUS
IpPU CKPELIMBAHUU TIpe/ICTaBUuTeNel YUCThIX JUHUN. O003HauaeTcs 3ariaBHON OyKBOU — A,
B, C.

Peyeccusnuiii npuznax - He IPOSIBISETCS] y THOPUIOB MIEPBOTO MOKOJICHUS MPU CKPEIIMBAHUH
MpeACTaBUTENeH YnCThIX TuHUN. O003HAYaeTCsI CTPOYHOM OYKBOM — a, B, C.

T'omo3uecoma — KneTKa WK OPraHu3M, COAEpIKaIlue OJAMHAKOBBIE allIeNId OJHOTO M TOTO XKe
reda (AA wiu aa).

I'emepo3uzoma — KJeTKa UK OPTaHU3M, COJIEPIKAIIUE Pa3HbIE AJIJIENI OJIHOTO M TOTO K€ reHa
(Aa).

warw.skcala.ru

A i N\ )
gl. A8 bl «|b B\ b
v U O U N

[oMo3uroTHOCTS FeTepO3NrOTHOCTS

I'enomun — COBOKYITHOCTb BCEX T€HOB OpraHHU3Ma.
@enomun — COBOKYIMHOCTh MPU3HAKOB OpraHu3Ma, (GOpMHUPYIOIIMXCS NPU B3aUMOACHCTBUU
TEHOTHUIIA U CPENIBI.
Monozaubpuonoe ckpewusanue - CKpelIMBaHUE POAUTENBCKUX (OPM, OTIMYAIOLIUXCS APYTr
OT Jpyra IO OJHOW Iape M3y4aeMbIX KOHTPACTHBIX IPU3HAKOB, KOTOPHIE NEPENAIOTCS IO
HACJIe/ICTBY.

AJITOPUTM pelIeHHs] TeHeTHYeCKUX 3a/1a4
BHuMarenbHO mpodecTh yCIoBUE 33/1a4H.
Crenarp KpaTKyro 3aIllUCh YCIOBHS 3a1a4u.
3anucarh TeHOTUIIBI U (PEHOTHUIIBI CKPEIIUBAEMBIX 0COOEH.
OnpenenuTs U 3aNMCaTh TUIIBI TaMeT, KOTOpbIe 00pa3yIOT CKpelIrBaeMble 0cO0u.
OnpenenuTts U 3aMucaTh TEHOTUIBI M (PEHOTUIIBI MOJYYEHHOTO OT CKPEIUBaHUs
MIOTOMCTBA.

6. IIpoanamm3upoBaTh pe3yabTaThl CKpemuBaHus. [l 3TOTO ONpPEAEeTUTh KOJINIECTBO
KJIACCOB IMOTOMCTBA 110 (PEHOTHUITY U TEHOTHUITY U 3alMCaTh UX B BUJIE YUCIOBOTO
COOTHOILIEHUS.

7. 3amucaTh OTBET Ha BOIIPOC 33Ja4H.

agsrONE

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 3aT€M — MYKCKOM
(BepHast 3amuch - YAABB x JaaBB; HeBepHas 3amuch - JaaBB X YAABB).

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

3. [Ipu 3anucu reHoruna, OykBbl, 0003HAYAIOIINE TPU3HAKH, BCET1a TUIIIYTCS B
an(aBUTHOM MOPSAJKE, HE3ABUCUMO, OT TOT0, KAKOM 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 onpeaessoT U 3aIUChIBAIOT TUIIBI TAMET, @ HE UX KOJIMYECTBO
BepHas 3allUCh
Q AA Q AA
A A

7. deHOTHNIBI U THNIBI TaMeT NMUIDYTCHA CTPOro moja COOTBETCTBYIOIIUM TCHOTHUIIOM.

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

PaCTEHMM, IMEIOIUX 3€JIEHYIO U ITOI0CaTyI0 OKPACKY ILIOA0B.

Jano: Pemenmne:

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

a — moJjocaras Hx renotumn: AA u aa

OKpacka

P QAA x Jaa

F.uF.-? 2. 3anuchIBaeM CXEMY CKPELMBaHUS.

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, KAKOW NMpU3HAK — JOMHHAHTHBIN WU

pelleCCUBHBIA — OHM 0003Ha4yaoT (BepHasi 3amuch - YaaBB ; HeBepHas 3amuch -
Q BBaa).

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

COOTBETCTBYHOIIMM T'€HOTHUIIOM.

8. Ilpu pemeHun 3amad Ha OU- U TOJUTHOPUAHOE CKpEIIMBAHHE Ui ONPEICICHUS
IFeHOTHUIIOB IOTOMCTBAa PEKOMEHJyeTcsl Mmosb3oBaThes pemérkoil Ilennera. ITo BepTukamu
3aMUCHIBAIOTCS TUIIBI TaMEeThl 110 MAaTEPUHCKOW 0coOH, a 10 TOPU30HTAIU — OTIOBCKOW. Ha
nepeceyeHr CToJ0Ia M TOPU3OHTAIBHOM JIMHMM 3alMCHIBAIOTCS COYETaHUE TIaMerT,
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

3agaua. M3BecTHO, 4TO Yy Kyp NpPOCTOH (JIMCTOBUAHBIN) TpeOeHb (a) peneccuBeH IO
OTHOWICHUIO K PO30BUAHOMY (A), a onepénnble Horu (B) nomunupyet Hax roasimu (B). Kyp ¢
JUCTOBUJIHBIM T'PEOHEM M TOJBIMH HOTaMHM CKPECTUJIIM C JUTE€TEPO3UTOTHBIM METYXOM,
UMEIOLIIM pPO30BHIHBIN IrpedeHb U onepéHHble HOoru. Kakas yacTh moTOMCTBa yHacjemyeT
o0a npu3Haka marepu?

50




Jlano: Peienne:
A— 1. OnpenensieM U 3aNMCHIBAEM T€HOTHUITBI CKPEIIMBAEMBIX OCOOCH.
po3oBuaHbli | [0 ycioBHUIO 3a/1aud  TE€HOTHUIIBI poauTeNeil: aaBB 1 AaBB
rpedeHsb (p.r.)
a p—
JINCTOBUTHBIN
rpedeHb (J1.T.)
B-—
OIEpEHHBIE
HOTH
(0.H.)

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

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

Hcnons3yem pemérky Ilennera

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

1. T'en yepHO# MacTH y KpYITHOPOTaToro CKOTa JOMUHHUPYET HaJl F'€HOM KpacHOM MacTu.
Kakoe moromcTBO Fj MOMydnTcss OT CKpeUmIMBaHHUS YHCTOMOPOJHOTO YEPHOTO OBIKAa C
KpacHbIMH KopoBamu? Kakoe moromcTtBo Fy moiyduTcss OT CKpelMBaHHUA MEXAYy cO00i
rudpuaoB?

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

3. VY dernoBeka TeH KapHxX TJa3 JOMHHHPYET HaJ TeHOM TroiyObix. KakoBa BeposSTHOCTH
pOXJIeHUs ToyOOorIa3bIX JeTeil B ceMbe, IJie MaTh MMeja roiayoble Iia3a, a oTel] — Kapue,
pUYeM U3BECTHO, YTO MO JAHHOMY MPU3HAKY OH T€TEPO3UTOTEH?

4. Kapwuil uBer ria3 1OMUHUPYET HaJ TOIYObIM 11BeTOM. ["01y00oriasblil FoHOIIA )KeHUIICS
Ha Kaperia3oi JEBYIIKE, Yy OTIa KOTOPOM Tiaza Obuth romxyosie. OT 3TOro Opaka poauics
Kaperuasblii pebeHok. KakoB renorun pedbenka?
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5. VYV denoBeka ONM30pPYKOCTh JOMUHHUPYET HaJ HOPMAaJIbHOH OCTPOTOM 3pEHHUS.
['etepo3uroTHas Onm3opykas JKEHIIMHA BBIXOAMT 3aMyK 3a MYXYMHY C HOpPMaJbHOU
ocTpoTtoil 3peHust. Kakux nereil MO>KHO 0XuaaTh OT Takoro opaka?

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

7. Y kyp xoxyaroctb (A) — 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 TUIIOB raMeT o0pasyercs y KypuLpl?
CKOJIBKO THUIIOB raMeT oOpasyercs y meryxa?
CKOJIBKO OyJIeT XOXJIaThIX YEPHBIX LIBIILIIAT?
CKOJIbKO U€pHBIX 0e3 xoxia?

8. VY komiek nonocatblii XBocT (A) TOMUHHUPYET HaJl OJHOTOHHBIM, a JUTMHHBIE YCHI (B)
HaJl KOPOTKUMH. CKpPEeCTWIIN IBYX JAUTETEPO3UTOT MO 3TUM JABYM IpU3HAKaM, HOTYIHian 16
KOTSIT.

CKOJIBKO KOTAT OyJIET € TOJ0CATHIM XBOCTOM U JITTMHHBIMH yCaMu?
CKOJIBKO pa3HbIX T'€HOTHUIIOB Oy/eT y KOTAT?

9. 'V nuHo3aBpOB cuHss Yenrys (A) TOMHUHUPYET HaJ 3en€HOH (a), a KpuBbIe KIbIKA (B) —
Haja OpsAMbIMU (B). CKpecTWJIM TOMO3UIOTHOI'O CHHErO JIMHO3aBpa C KPUBBIMHU KIIBIKAMH,
TeTepPO3UTOTHOTO TI0 BTOPOMY MIPU3HAKY, C 3€IEHBIM, Y KOTOPOTO KIJIBIKH TPSMBIE.

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

10. ¥V npiHM KOpKa MOXET ObITh 3en€Hoi (A) unu mosocatod (a), a ¢opma miuona —
kpyrio# (B) wim mnHHOM (B). CKpecTUIM rOMO3UIOTHOE PACTEHUE C 3€JIEHBIMHU JUIMHHBIMU
IUIOIaMH C TOMO3MIOTHBIM, MMEIOUIMM MOJOCAThle KPYTJble IUIOJAbl. KAaKOBbl T€HOTHUIIBI
TUOpUIOB MEPBOTO MOKOJIEHUS?

11. YuctonopoJHOro 4YEepHOro KOMOJIOTO Oblka (JIOMHUHAHTHbBIE MPHU3HAKH, KOTOpbIE
HACJIEYIOTCS HE3aBHCHMO) CKPECTHJIM C KPAcHBIMH pOraThiIMH KopoBamu. Kakmmm OymyT
ruOpupl? KakuM oOKakeTcsi clieAylollee IMOKOJEHHE OT CKpEeIIMBAaHUS THMOPHUIOB MEXIy
coboi?

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

SRl

IIpakTnyeckas padora
«PereHue 3a1a4 Ha cUeNVIEHHOE HACJIeJOBAHUE TeHOB)»

Heﬂb: OBJaJICHHE METOOUKOM pemicHud 3a4a4 1o TEME «PemieHrne reHeTMYECKUX 3aJa4 Ha
CIHCTIJICHHOC HACJICAOBAHUEC I'CHOB.

Teopernuyeckuii MmaTepuaJl

HacsenoBanmue, cuenjieHHoOe ¢ MOJIOM — HaclleZIOBaHUE KaKOT0-THO0 TeHa, HAXOISIIErOCs
B MIOJIOBBIX XpoMocoMax. HacnenoBaHue NPU3HAKOB, MPOSBISIIONIMXCA TOJBKO Yy ocoOeit
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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 IOJI TE€TEpOraMEeTeH U XapaKTEepPU3yeTCsl HaIMYHEM Y -XPOMOCOMBI
(XY), a ocobu XKEHCKOro Tojia TOMOTaMETHBI M MMEIOT ABe X-Xpomocombl (XX). Takum
TUIIOM  HACJICJIOBaHUS  OOJIAMAlOT BCe MJICKONHTAIOMmUME (B TOM  YHCJIE YEJIOBEK),
KPOME OJTHOIPOXO/IHBIX, OOJIBIIMHCTBO HACEKOMBIX M IPECMBIKAIOIIIXCS.

HacnenoBanuem, CHEIUIEHHBIM C Z-XpOMOCOMOM, Ha3bIBAIOT HACJIEIOBAHHE T'€HOB B
CiIy4ae, KOrja >KCHCKUW II0JI TeTEpOraMeTeH M XapaKTepU3yeTcs HaludueM W -XpOMOCOMBI
(ZW), a ocobn MY>KCKOTO I0jla TOMOTaMETHbI U MMEIOT JiBe Z-XpoMocoMmbl (ZZ). Takum
TUIIOM HacJeI0BaHUs 00JIaJJa0T BCE MPEACTABUTENH KJIacca MTHII.

Ecnu annenb CUEMIEHHOIO € MOJOM TI€Ha, Haxonsdlerocs B X-XpoOMOCOME WIH Z-
XpPOMOCOME, SIBJISIETCS] PELECCUBHBIM, TO IIPU3HAK, ONPEACIAEMBI ITUM I'€HOM, MIPOSIBIIAETCS
y Bcex ocobel reTeporaMeTHOro mMoja, KOTOpble MOMYyYMIH 3TOT aJlJIesib BMECTE C MOJIOBOM
XPOMOCOMOM, W y TOMO3HTOTHBIX IO 3TOMY aJUIENI0 OCOOEH TOMOTaMEeTHOTO IoJyia. JTO
00BsICHSIETCS TeM, 4TO BTopasi mojoBast xpoMocoMa (Y unu W) y rereporaMeTHoOro mosia He
HECeT aJulesieil OOJIbIIMHCTBA UM BCEX ME€HOB, HAXOSAIINXCS B TAPHOM XpOMOCOME.

TakuM npu3HaKoM ropasao yame OyayT ob6iagarb OCOOM TeTeporaMeTHOro IoJja.
[ToaTomMy 3a00€BaHUSAMHU, KOTOPHIE BBI3BIBAIOTCS PELIECCUBHBIMU AJUIENSIMH CLEIUIEHHBIX C
MOJIOM TE€HOB, TOPa30 Yaiie OOJEIOT MY)KUYUHBI, & KEHIIUHBI YacTO SIBJISIFOTCS HOCHUTEISIMU
TaKUX aJUICIICH.

[Tpumepsl 3a0051eBaHNS YEIIOBEKA, CBA3aHHBIE C MTOJIOM
'emodunus B
JlaneTOHU3M
JlekapcTBeHHass TeMOJMTUYECKAas aHEMHs, CBsi3aHHas C JACQUIUTOM  TIIFOK030-6-
¢bocharaernnporenassl (I'6D/)
Cunnpom Jlema-Haiixana
X-CBSI3aHHBIN UXTHO3
3agaua 1 HacienoBanmue, cuenjieHHoOe € 0JOM

VY kormiek kE€ntas OKpacka OIpEAeNsAeTcs JOMUHAHTHbIM TeHoMm B, uéphas - b.
I'erepo3urora Bb umeer yepenaxoByto okpacky mepctu. I'en B crnemnien ¢ monom. Kakue
OyAyT 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
4yepenaxoByr 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 YePEIaxoByI0 OKPacKy T.K. Y XpOMOCOMa HE MOXKET ObITh CIIEIUICHHOH ¢ TeHOM b.

3ananue: Mcnonp3ysa TeOpeTHUECKUI MaTepUall IMTEpaTypHble ICTOYHUKH PELIUTh 331a4H.
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BF%D1%80%D0%BE%D1%85%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BC%D0%BE%D1%84%D0%B8%D0%BB%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BB%D1%8C%D1%82%D0%BE%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B5%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%9B%D0%B5%D1%88%D0%B0-%D0%9D%D0%B0%D0%B9%D1%85%D0%B0%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/X-%D1%81%D0%B2%D1%8F%D0%B7%D0%B0%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D1%85%D1%82%D0%B8%D0%BE%D0%B7

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

Ne2 'V cobak xéEcTkas MEpCTh JOMHHAHTHA, MATKas peleccuBHas. J[Ba jKECTKOMIEPCTHBIX
pOAMTENS JAtOT KECTKO LIEPCTHOro meHKa. C KeM ero HyXHO CKPECTHTb, YTOObI BBICHUTD,
MMEET JIM OH B T€HOTUIIE AJUIEIb MSAKIOLIEPCTHOCTU?

Ne3 'V kyp HOpMalIbHOE ONIEpEHUE TOMUHUPYET HaJ IIEIKOBUCTHIM. OT IBYX HOpPMaJbHBIX
10 (PEHOTHILY I'eTEePO3UTOT MoaydeHO 98 HbIuIAT. CKOJIBKO U3 HUX OXKHUAAETCS HOPMAJbHbIX,
CKOJIBKO IIEJIKOBUCTBIX?

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

Ne5 'V mtonoB apOy3a Kopka MOKET ObITh 3€TIEHON HMITU T10JIOCAaTol, (hopMa 1roa ITHHHAs
WK OKpyrias. ['OMO3UTrOTHOE pacTeHUE C ATUHHBIMU 3€NEHBIMH ILTOJAMHU CKPEIIEBAIOT C
TOMO3UTOTHBIM K€, HMEIOIIMM OKpyrjble mojocarbie 1mioasl. B F1 mmoabl 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 BBIBECTH COPT C PO30OBBIMHM Ar0AaMu U 0e3ychlii?

Ne7 MoseT A ObITh My)KYMHA T€TEPO3UTOTHBIM MO MPU3HAKAM CLEIJICHHBIM C MOJIoM?
OObsicHuTE TOUEMy, HanuIuTe GOpMyJly T€HOTHUIIA.

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

Ne9 T'emodunus onpenenseTcs pelecCUBHBIM MPU3HAKOM. MOT'YT JIM 3/J0pOBble MyKUMHA
Y JKEHIIMHA UMETh ChIHA reModuauka’?

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 KPEMOBBIX CBHHOK MeEXAy co0oil Bcernma naér pacuierienue 1 kénras, 2
KpeMoBbIX, 1 Oenas. [Touemy?

Nel2 V HouHOW KpacaBUIlbl NMPU CKPEIIMBAHWM PACTEHUN, MMEIOLIUE KpacHble M Oesbie
nBeTkH, F1 ¢ po3oBeiMu 11BeTkamu. Kakas okpacka IIBETKOB OyleT y pacTeHM, MOJTy4YeHHbIX
0T 000uX 00paTHBIX CKPEUTUBAHUIT?

KoHTposibHBIE BOITPOCHI:

1 TIonoBbIe XPOMOCOMBI

2 'oMoraMeTHBIH 10T

3 I'ereporaMeTHBIN MOJ

4 CuenjicHHE TCHOB C IOJIOM

5 Ilpumepsl TOMHUHAHTHBIX 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.

Xox j1adbopaTopHoil padoThI

WNHcTpyKTHBHAS KapTOUYKa
OO6mme cBeneHusi: MUKpOCKOI (OT Iped. mMicros — MaJIbli U SCOpPI0 — CMOTPIO) — 3TO
ONTUYECKUN TNpUOOp, NpeJHA3HAYEHHBINH JUIsl MOJyYEHUs YBEIMYEHHBIX HM300pakeHui, a
TaKKe H3MEpPEeHUs OOBEKTOB WIIU JeTalel CTPYKTYphbl, HEBHAMMBIX HWJIHM IJIOXO BUIUMBIX
HEBOOPYKECHHBIM IJIa30M.

YCTpoicTBO MUKPOCKOTIA
Cxema cBETOBOT0 OMOJIOIrMYECKOI0 MUKPOCKOIIA IIPEICTaBICHA HA PUCYHKE 1.

Pucynok 1 — YerpoiicTBo MUKpOCKoOna
1 — okymsap; 2 — 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 (OKYCHPOBKM (MHUKPOMETPHUYECKMH BHUHT); 12 — pykosiTka rpyOoit
(OKYCHPOBKH MakpOMeTpU4ecKui BUHT); 13 — TyOyconepkatens; 14 — BUHT JUIs KperIeHUs
HaCaJIKH.

Mexanuueckasi 4acTh WJIM IITATHB COCTOUT M3 HOXKKH, OCHOBaHHs, TyOycolepKaTers,
MPEAMETHOTO CTOJIMKA, MOHOKYJSIDHOW Hacaaku (TyOyca), pPEBOJIBBEPHOTO YCTPOMCTRBA,
PYKOSTKH TpyOol (oKycHpoBKM (MakpOMETpUUYECKOTO BHHTA), PYKOSATKH TOHKOU
($OKyCHUPOBKH (MUKPOMETPUYECKOTO BUHTA).
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TyOyc — 3putenpHas TpyOa MHMKpockoma. B BepxHee oTBepcTHe TyOyca CBOOOIHO
BCTABJIIETCSI OKYJIAP, HA HUYKHEM KOHIE TyOyca HaXOJIUTCs Bpalllaoleecs BOKPYr CBOel ocu
PEBOJIBBEPHOE YCTPOUCTBO (PEBOJIBbBEp), B KOTOPOE BBUHYHMBAIOTCA OOBEKTHBHI. Bpamias
PEBOJIbBEP, MOXKHO OBICTPO CMEHUTh OOBEKTUBBI BO BpeMsl pabOThl C MUKPOCKOIIOM, ITOJIBOJIS
0001 00BEKTUB 0T TYOYC.

OObexTuB JOKEeH ObIThb LEHTPUPOBAH, T.€. YCTAaHOBJIEH HA OINTHUYECKYK OCh
MUKpocKora. JlJi 3Toro peBoJjibBep MOBOPAYUBAIOT BOKPYT CBOEHM OCH /10 MOSIBICHUS LIEITUKA.
[TpenmeTHBIN CTOJNIMK CIYXKUT Ui pa3MeIleHus Ha HeM Hu3ydaeMmoro mpemnapara. IIpenapar
3aKpeIUIAIOT HA CTOJIMKE 3a)KMMaMH (KjIeMmamu). B 1ieHTpe nmpeMeTHOro cToyinka HaxouTcs
OTBEpCTUE Ui IPOXOXKJEHHs JIydell CBeTa M OCBElleHus Impenapara. B HeKOTOpbIX
KOHCTPYKLHUSAX MUKPOCKOIA MPEIMETHBIN CTOJIMK MOKET IIEPEBUTAThCS C TIOMOLIBIO BUHTOB,
PACIIONIOKEHHBIX 110 eprudepun NPEeAMETHOIO CTOIMKA. DTO JaeT BO3MOXKHOCTh PACCMOTPETh
Ipenapar B pa3jIu4HbIX MOJIAX 3PEHMUSL.

PykosTkn rpy0OH M TOHKOH (OKYCHPOBKHM (Makpo- W MHKPOBUHTBI) CIIyXKaT JUIs
nepeMenieHuss Tyoyca BBEpPX M BHM3, YTO IIO3BOJIIET YCTAHOBUTH €r0 HAa HEOOXOAMMOM
paccTosiHUM OT Ipenapara. [Ipu BpalieHnn BUHTOB 10 YaCOBOM cTpeiike TyOyc omycKaeTcs, a
OpU  BpalleHUWM [POTUB YAacOBOW CTpeaku — nojaHuMmaercs. Ilpu  BpaieHuu
MaKpOMETPUUECKOr0 BUHTA OOBEKTHB OPUEHTHPOBOYHO YCTaHABIMBAETCs Ha (OKyC, T.e. Ha
TO pacCTOSIHUE OT IpernapaTa, MpU KOTOPOM OH JIeNaeTcs BUAUMBIM. MUKpPOMETPUUECKU
BUHT CJIY)KUT /1151 TOYHOM YCTAaHOBKH 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 OKYJISpaMM, YyBEJIMUYEHHE KOTOPbIX YKa3aHO Ha KopIyce
okyisipa (x7; x10; x15). OObexkTBbl BBUHYMBAIOTCS B THE3/1a PEBOJIBBEPHOIO YCTPONUCTBA U
COCTOST W3 CHCTEMBl JIMH3, 3aKJIIOUYEHHBIX B METAJUIMYECKYIO oOlpaBy. B rHe3ga
PEBOJIBBEPHOTO0 YCTPOICTBA BBUHUYMBAIOTCS 4YEThIpE OOBEKTHBA, YBEJIWYEHHE KOTOPBIX
yKa3aHo Ha kopryce o0bekTrBa (x8; x20; x40; x90 umu 100).

OOBeKTUBBI MOAPA3ZNEISAIOTCS Ha Cyxue M umMMmepcuoHHsle. Ilpu pabore ¢ cyxumu
o0bexkTHBaMu (x8, x20, x40) Mexy (HpOHTATIBHON JIMH30H U penapaToM HaXOJIUTCS BO3IYX.
B srom cnyuyae nyduum cBeTa MPOXOIAT CPEIbl C Pa3iIMUHBIMH IOKa3aTeIsIMU IPEIOMIICHUS
(TTOKPOBHOE CTEKJIO, BO3/YX ), YAaCTh UX OTKJIOHSIETCS U HE MONaJIaeT B 00BEKTHB.

[Ipu pabore ¢ mMMepcuoHHbIMH oObekTHBamMu (Xx90 wmmm x100) nus ycrpaHeHus
CBETOPACCESIHUSI PACCTOSIHUE MEXAY (POHTAIbHOW JMH30H OOBEKTHBA M IpenapaTom
3aMoJIHII0T UMMEPCUOHHBIM (KEAPOBBIM) MacjioM, IOKa3aTeslb IpPEIOMIICHUs Jyuyel cBeTa
KOTOPOro OJM30K K TOKAa3aTeNo MPEeIOMICHHs Jydel cBeTa, NMPOXOJIEro 4epe3 CTEKJIO.
OO61iee yBenMueHUE MUKPOCKOIA OINpEAENseTcs] KaK MPOU3BEIECHNE YBEIMUEHUsI 00bEKTHBA
Ha yBeJln4yeHue okyisipa. Hampumep, ecnu B paboTe HCHOAB3YIOT OKYJISIp X15, a mog Ty6ycom
HaxoAuTcss 00beKTUB x90, TO yBeIMYEHUE paccMaTpUBAEMOro C MOMOUIbI0 MHUKpPOCKONa
o0BekTa coctaBuT x1350.

2. IIpaBunjia padoThl ¢ MUKPOCKOIIOM.

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

BKiTI09arOT MHKpPOCKOIT B CE€Th M YCTAHABJIMBAIOT TPABWIIFHOE 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
ycraHaBnuBaoT GokycHoe paccrosaue. (Tak, mpu pabote ¢ HMMEPCUOHHBIMU O0HEKTUBAMU
Ha TIpernapar MpeABapUTEIbHO HAHOCAT Kalull0o HMMMEPCHOHHOIO Macja M OCTOPOKHO
OIYCKalOT TyOycOJep)KaTeb MaKpOBHHTOM [0 COMPUKOCHOBEHHS CO CTEKJIOM. 3aTeM,
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BHHUMATEJIBHO CMOTPS B OKYJISIp, OUY€Hb MEIJICHHO MOJHUMAIOT TyOyCOepKaTelb, Bpallas ero
MPOTUB YacOBOM CTPENKH, 10 Te€X MOp, MMOKa He YBUIAT U300paxeHue.) TOUHYIO HaBOAKY
00BeKTHBA HA (POKYC TTPOU3BOJISAT MUKPOMETPHUECKUM BUHTOM.

[Tpu pabote ¢ cyxumu 0ObEKTUBAMU IIpernapaT BHAYalle pacCMAaTPUBAIOT ¢ 0ObEKTHBOM
x8. [TogHUMAs ¢ TTOMOIIBI0 MAKPOBUHTA TYOYCOIEpKATEh M BHUMATEILHO 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 Jydllle BCEro
BUJICH U3y4aeMblil OOBEKT. 3aTeM, Bpalias peBOJIbBEPHOE YCTPOHUCTBO BOKPYT CBOEH OCH, MO/
TyOyc momemator o0bekTHB Ha x20 wiu x40. IIpu 3ToM moj TyOyc He JTOJDKEH TMOIAacTh
00bexTuB x90.

B peBonbBepHOM YCTpONCTBE OOBEKTUBBI PACIONIAralOTCsl TAKUM OOpa3oM, YTO €CIH
HaliieHo n300pakeHne ¢ 0OBEKTHBOM X8, TO MPU PACCMOTPEHUU Mpernapara ¢ 00beKTHBAMHU
0OJIBIIETO YBEIMUEHHUS HYKHO CJIETKa MOAPErYIHPOBaTh YETKOCTh U300paKEHHS C TOMOIIIBIO
MaKpO- 1 MUKPOMETPUUECKUX BUHTOB;

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

[Tocne oxoHuyaHus paboOTHl cienyer yoOpaTh mpemapar ¢ MPEAMETHOrO CTOJHKA,
OMYCTUTh BHU3 KOHJEHCOpP, MOCTaBUTh MOJ TyOyC OOBEKTHUB X8, YHAIUTHh MSITKON TKaHBIO
WM MapJjeil, CMOYeHHON B CIIUPTE, UMMEPCUOHHOE Macjo ¢ PPOHTAIBLHOM JIMH3BI 00bEKTHBA
x90, Mo 0OBEKTHB MOJIOKHUTH MAPJIEBYIO CAT(PETKY, OITYCTUTh TYOYCOIePIKATEb.

3anaHus:
3aganue 1. BHuMaTenbHO u3yuMTe MNpeUIoKeHHBbIM Marepuan. [loanummre yactu
MHUKpOCKOIIA.
3ananue 2. U3yunre:
1. IlpaBuia paGoThl ¢ MUKPOCKOIIOM
2. Mukpockorn. Kak noiap30BaTecsi MUKPOCKOIIOM
3. Cmoco0Obl OKpacKH MperapaToB
3aoanue 3. Vlcrionb3ysi MHUKPOCKON, PacCMOTPHUTE NPEASIOKEHHbIE OHOJIOrMYEecKHe
00BEKTHI U 3apUCYHTE YBUJIEHHOE.
3aoanue 4. IIncbMEHHO OTBETHTE Ha CJIEIYIOILINE BOIPOCHI:
1 KaxoBo ycTpoiicTBO OMOIOrHYECKOr0 MUKpOCKoma?
2 OOBeKTUBHI OBIBAIOT CYXHE€ M UMMEPCHOHHBIE. UTO 3TO 3HAYHNT?
3 IlepeuncnuTh OCHOBHBIE TPAaBHIIA PAOOTHI C MUKPOCKOIIOM.

JlabopaTopnasi padoraNe2
«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 TKaHed I0J MHUKPOCKOIIOM, CPaBHHUTb CTPOCHHME KJIETOK pPACTUTENbHBIX, >KUBOTHBIX
OpPraHu3MOB U I'pUOOB.

Oobopynosanue:

- CBETOBOM MUKPOCKOTT;

- TOTOBBIE MHKpOIIpENnapaThl OJHOKJIETOUYHBIX OPraHW3MOB (BOJOpOCTH, HH(DY30pUU U Ap.),
pacTUTENbHON (KOKHUIIA YEIyH JTyKa), )KUBOTHOM (3MUTENINaNbHAs TKAaHb — KJIETKH CITU3UCTOMN
POTOBOM TOJIOCTH ), 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 10X MHKPOCKOIIOM TMPUTOTOBJICHHBIE (TOTOBBIE) MHUKPOIIPENApaThI

OJHOKJICTOYHBIX OPraHn3MOB, PaCTUTCIIbHBIX, )KUBOTHBIX KJIETOK U KJIETOK rpn6a

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

BUAUMBIC B MUKPOCKOII.

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

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,." - :;:
Appbiwko —‘_?G‘ “['.D ‘:L _
Uuronnaima ‘1 | g

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

CrenaiiTe BBIBOJ, ONHPAsCh HA WUMEIOIIMECS Yy BaC 3HAHUS, B COOTBETCTBUU C LENbBIO
paboTHI.

KOHTpO.]'lI)HLIe BOITPOCHI

1 JlaliTe XapakTepUCTUKy BHEINIHEMY ¥ BHYTPEHHEMY CTPOCHHIO aMeOBbI
OOBIKHOBEHHOM.

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

3 OTIUYHUTENHHBIE OCOOCHHOCTH CTPOCHUS PACTUTEIHHON U JKUBOTHOW KIIETKHU.

JlabopaTopnas padora Ne3
IHapcTrBo pacrennii. Boiciine u Hu3mue pacrenus. I'pudbsl. O3HakoMiIeHue ¢
OCHOBHBIMU NpeacTaBuTeasiMu. OnpenesieHue.

[enb: 03HAKOMHUTBCS C OCHOBHBIMH CUCTEMATHUECKUM (MOP(HOIOTUYECKUMU) TIPU3HAKAMH
pactenuii u rpudoB. OCBOUTH PabOTy ¢ OMpeneTUTEIeM PAaCTCHH 1 TPHOOB.
O6opynoBanmue
* DKCTOHATHI JJI OnpeiesieHus (pacTeHUs U TPUOBI).
o JIymbl, OMHOKYSPHBIE JIYTIBI, OTIPEACTUTEIH.

Xoa padoTsbl
1 O3HaKOMUTKCS C TEXHUKOM pabOThI ¢ OTPEACTUTEIEM U OCHOBHBIMU MOP(OTOTHIeCKHUMHU
MpU3HAKaMU PACTEHUH, UCIIOJIb3YIOIUMUCS AJIs ONPEeNIeHUs] CUCTEMATUYECKOM
MPUHAJICKHOCTH.
2 OnpenenuTs TPEATIOKEHHBIC Ha 3aHITHH dK3EMIUTAPHI pACTEHUN 1 TPUOOB.
3 OmnwucaTh CHUCTEMAaTHYECKYIO TPYIIYy WIM BUA B COOTBETCTBHM C XOJOM IPOBEIEHHOIO
oTpeieNIeHusI.

JlaGopaTopHas padora Ned
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Kanaccndukanus :xxuBoTHOro napcrsa. Mopdgosaornyeckne XapakTepucTHKH
HACEKOMBIX H OCHOBHBIX TAKCOHOB I03BOHOYHBIX ’KHBOTHBIX.

[lenp: O3HAKOMHUTBCS C OCHOBHBIMH CHCTEMATHYECKUM (MOPGOJIOTHYECKUMU) MpPU3HAKAMH
HACEKOMBIX M MTO3BOHOUYHBIX KUBOTHBIX.

O6opynoBanue

* Hacexombie st onpeniesieHus (KOUIEKIIMOHHBIM MaTepua).

* [I03BOHOYHBIE )KMBOTHBIC (TYIIKH M CKEJICTHI) JJI ONPEACIICHUS.

* JIymibl, OpeAEIIUTENH.

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

Xoxa padoTsbl

1 3HaKOMCTBO ¢ OCHOBHBIMH OTPSZJaAMU HACEKOMBIX.

2.0cHOBHBIE IPU3HAKUM HACEKOMBIX. OmnpezesneHue HACeKOMBIX /10 OTpsiia U COCTaBIIEHUE
TaOMUIBI €  OCHOBHBIMH  MOPQOJOIMUECKUMHM  XapaKTEPUCTUKAMHU  YEIyEeKpPbUIbIX,
KCCTKOKPBUIBIX, IIEPCIIOHYATOKPBUILIX, ABYKPBUIBIX, IPAMOKPBIIBIX U IMTOJYXCCTKOKPBIIBIX.

3 OnpezeneHye NO3BOHOYHBIX KUBOTHBIX 10 BUA.

4 Cocrasiienue Ta6JII/IIII)I C OCHOBHBIMH CHUCTECMATHYCCKHMMU TMPU3HAKAMH KJIIACCOB
IIO3BOHOYHBIX JKUBOTHBIX, a TAK)KE KPYIHEUIINX OTPSIIOB NTUL U MIEKOIUTAIOIINX

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

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

JlaGopaTopnas paGora Ne5
HN3yyeHue npupoOIHBIX MONMYJISLHIA

[lenb: yCBOWUTH TOHSATHS «IOIMYJISIIHSY, «COOOMIECTBO», «OMOJOTHYSCKHA BUI», a TaK Ke
OTIpeieNIeHUs] OCHOBHBIX MOMYISIIMOHHBIX XapaKTEPUCTUK U METOJIOB UX pacyuéra.
OGopynoBaHue:
TaOJIMIIBI C OMIMCAHUEM YMEPJHKEHTHBIX CBOMCTB, MOSBIISIONINXCS HA Pa3HBIX
YPOBHSX OpPTaHU3aINN KHBOTO (KJICTOYHBIM, TKAHEBBIM, OPTaHH3MEHHOM,
MOMYJISIIIMOHHBIM, BUJJOBOM U IICHOTUYECKOM ).
Xoxa padoTsbl
1 JlaliTe ompeneNeHUe TOHSATUS «IIOMYIALUD», «COOOIIECTBO», «OUOIIOTUYECKUN BUIN;
MIPUBEINTE KOHKPETHBIC PUMEPHI.
2 3anomHUTE TaOIUIly 2 CXOACTBA U PA3NUYUN MEKY TOHITHIMH «OPTaHU3MY,
CITOMYJISATIUSY, «BUI», «COOOIIECTBOY.
Tabmumna 2
CX0JIcTBa W PA3INIHs MEXKITY TOHITHIMH ITOMYJISIIHAS, «BUI», «COOOMECTBOY.

XapaKkTepuCTHKA Opraansm [omynsmms Bug Coo0riecTBo

YpoBeHb
OpraHu3aIuu

TIponomxuTenbHOCTH
CYIIECTBOBAHMS

ITokazarenm,
XapaKTePU3YIOIIUC
OHOJIOIHYECKOE
COCTOSIHUE
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3 Ipueaure dopmynbl aius pacy€Ta CMEPTHOCTH, TUIOJOBUTOCTH, BOCIPOM3BOIMMOCTH
MOMYJISILIUH.

4 OnuumTe CyTh U cMbIc Mojenent Jlotku — BoabsTeppa.

Bomnpoc:

1 TlpuBenuTe KOHKPETHBI MpHUMEp OpraHW3Ma, a 3aTeM MOMYJISIUH ¥ COOOIIeCTBa, Kyaa
BXOJAT OTU OpraHu3Mbl. 3aTeM ONMIIWTE I[IOKa3aTeld, KOTopble Haubosiee IOJIHO
OXapaKTEPU3YIOT COCTOSTHUE ITUX OPTaHU3MOB, TIOMYJISAIIUN U COOOIIECTRA.

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

3ananue 2 ['eHeTHuecKasi U HKOJIOTHYECKask CTPYKTYpa MOMYJISALIUMA TUKUX )KUBOTHBIX.
[{enb: yCBOUTH OCHOBHBIE MPUHIUIIBI pacpeesieHUs] IPU3HAKOB, XapaKTePU3YIOIINX 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 PACTCHHI B pa3HBIX IreorpaduyecKux 30HaxX
XapakTepucTuka | Jlecorynnpa Taiira Cwmemannbie | [IIupokoJMCTBEHHBIE
jeca jeca
Hpesecnoe
pacreHue
Hacexomoe —
neHapodar
ITo3BOHOYHOE
KHNBOTHOC

2 IlpuBecT npuMepsl Bapuauu GEHOTUITHYECKUX MPU3HAKOB Ui OECIIO3BOHOYHBIX U
MO3BOHOYHBIX )KUBOTHBIX - OOUTATENEN JIECHBIX SKOCHCTEM.

Bonpocsr

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

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

3 Bapuanuu Kakux IpU3HAKOB MOTYT HE 3aBUCETh OT KIIMMAaTUYECKUX (PaKTOPOB?
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