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IHJIAH

NPaKTHYeCKUX 3aHATHIA MoayJs 1

«Monexkynapno — Kiemounulil U OP2AHUIMEHHbBLIL YPOSHU

opzanuzauuu HcuInu»

Ne
w/ TEMA Konuuecmeo
n uacoe
CONEPKATEJIbHBIH MOJYJIb 1
Monexynapno — Kinemounbwlii ypo6ens 16
OP2aHU3AUUU HCUZHU
1. | OnTudeckue CUCTEMBI B OMOJIOTHYECKUAX MCCIIEIOBAHUIX 2
2. | Mopdomnorust KJIeTok mpo- U 3yKapuoT 2
3 MonekynsipHbie OCHOBBI HACJIEICTBEHHOCTH. 5
' XapakTepucTuKa HyKJIEUHOBBIX KUCIOT. CTpOEHHE T'€HOB
4, | Opra"u3zanus NoToka HHPOpMaIK B KJIETKE 2
e Pa3MHOXeHME Ha KIETOYHOM ypOBHE. JKM3HEHHBIM LMK 5
" | knetku. MuTo3
6. | Pa3mHOXeHUE — yHHBEpPCATbHOE CBOMCTBO )KHBOTO 2
. buonornyeckne 0COOEHHOCTH PENPOIYKIMU YeJIOBEKa. 5
" | Famerorenes
8. | Hmozoewtii KOHmMPOb COOEPIHCAMETbHO20 MOOYs 1 2
COJIEPKATEJIbHBIH MOJIYJIb 2 10
3axonomepHocmu HAC1€0CMEEHHOCIU U
U3MEHYUBOCMU
9. 3aKOHOMEPHOCTH HACIENOBAaHUS T€HOB. 3aKOHBI 2

Menpgemns




10. | B3aumoneiicTBue reHOB. MHOXKECTBEHHBIA aJUIETU3M 2
11. | T'eneruka noma. Perrenue 3agau 2
12. | XpomMocoMHasi TEOpHs HACIEACTBEHHOCTH 2
N3MEeHYMBOCTh y YENOBEKa KakKk CBOMCTBO YKHU3HHU U
13. 2
FeHETUYECKOE SIBJICHUE
10
COAEP/XATEJIbHBIU MO/YJIb 3
Memoowt uzyuenusn Hac1e0CMEeHHOCmU 4e106eKda.
Hacneocmeennwvie 6one3nu
14. | OcHOBBI T€HETHKHU UeI0BeEKAa. MeTOIbI TEHETUKHA 2
YyeJIOBEKA: FreHeaJlOrHYeCKUH, OJIM3HEIIOBBIN
15. | MonekynsipHble 60J1e3HU. BUOXUMHUYECKUI METOT 1 2
JIHK-auaranoctuka
16. | XpoMmocomHbIe 60Jie3HU. [{uToreHeTHueckuii MeTo ] uxX 2
TUarHoCcTuky. [lonmyasairMoHHO-CTaTUCTUYECKUI METOT
17. 2

Hmozoswtit Konmpob mooyns 1




IIPABHJIA O®OPMJ/IEHHUA ITPOTOKO/IOB
IIPAKTHYECKHX 3AHATHH

Bce pucynku u cxemul Heo0x00umo oenams KapaHoauiom

Ilpu 3apucoeke o00vekma uccne008aHus HeOOXO0UMO COOIOaAmb €20
¢opmy, ueem, coomnouwienue pamepos e2o yacmeii

Ha pucynkax neobdxooumo oenamsv 0003nauenus, yKa3anHuole 6 paoom, a
3amem pacuiughpoevieams ux

3anoanames mabdauysl, oeramv NOORUCU NOO PUCYHKAMU U CXEMAMU
Heo00X00uMo pyuKou

B Kkonuye 3anamua npomokonsvt nOOnUCHIEAIOM CA npenooasamesiem
3anamue 3acuumoléaemcs 6 mom ciydae, ecii NPOMOKOJ OPopmieH

ceoeepemenno u no BCEM IIPABUHJ/TAM!



CONEPKATEJIbHBIH MOJYJIb 1

MonexkynapHno — Ki1emouHblil ypo6eHb OP2AHU3AUUU HCUHU
3AHATHE Ne 1

1. TEMA: OIHTHYECKHE CHUCTEMbBI B BHOJOI'MYECKHUX
HNCCIEAOBAHUAX

2. AKTyajabHOCTh TeMbl. Ha mnpakTHueckux 3aHATHSIX 1O OHOJIOTHUH,
TMCTOJIOTMH, MUKPOOMOJIOTMH, IATOJOTMYECKOM aHATOMHUHU CTYIAEHTBl H3Yy4aroT
MHUKPOCKOIUYECKUE O0BEKTHI. 1109TOMY 3HaHUS CTPOEHHS MUKPOCKOIA, HPaBUII
[0JIb30BAaHUS MM, YMEHHE TOTOBUTh BpPEMEHHBIE Npenaparbl HEOOXOIUMO
KQKJOMY CTyJICHTY.

3. Heab 3ansaTus. HayuuTbcs MmOnb30BaThCS MHUKPOCKONOM TPU HM3YyUYEHUU

MHKPOCKOIITNYCCKUX O6’B€KTOB, N3roTaBJIMBATh BPCMCHHBIC IIPCIIapaThI.

IIpoTOKO0J NPAKTHYECKOT0 3AHATHA
ata

3ananue Nel. H3yuenue cmpoenus MUKpocKona u padomasl ¢ HuUM.

Ilpouumaiitme u 3anomnume!

OcCHOBHBIE CHCTEMBbI MHKPOCKOIIA 1 UX HAZHAYCHHUC

Cucremsl YT10 BXOAUT Ha3zunauenue
[ITATHUB — oropa Jijisi MUKpPOCKOTMa
MIPEAMETHBIN
CTOJIUK — JUTs1 pa3MeEIleHHs Tpenapara
TyOyC — JUIS1 pa3MEIeHusl OKyJisipa
Mexanuueckasn
pEBOJIBBED — MECTO pa3MeNIieHus 00bEKTUBOB
cucmema
MaKpOBUHT — OpHEHTHUPOBOYHOE HaBeJeHUE Ha (POKYC
MHUKPOBHUHT — TOYHOE HaBeJIeHUE Ha POKyC
BUHT
KOHJICHCOpA — | PEryJIMPOBKA OCBEILICHHUS
Onmuueckasn OKYJIAPBI yBeJIMYEHUE 00BEKTA
cucmema 00BEKTUBBI yBeIIMUEHUE 00BEKTA




3€pKaJIo HaIIPaBJICHUE CBETOBBIX JIyUe
Oceéemumenvnasa | KOHAECHCOP KOHIECHTPAIMs CBETOBBIX JIyYeH
cucmema nuagparma pEryJMpoOBKa IIMPUHBI IIy4YKa CBETOBBIX
JIy4yen

IIpaBuia noJib30BAaHUA MUKPOCKOIIOM.
1. VYcranoBure mukpockomn. OTHEHTPUPYHTE OOBEKTUB MAJIOrO YBEJIWYEHMS
MyTeM OBOPOTA PEBOJIBBEPA JI0 LIEITUYKA.
2. I'mans B OKyJsip J€BBIM IJ1a30M (MPaBblii OTKPHIT), TOBOPAUMBANWTE 3€pKaJo B
HAIpPAaBJICHUH JIyyel 10 MAKCUMAJIBHO SPKOTO M PaBHOMEPHOT'O OCBEIIECHUS OIS
3peHusl.
3. Ilonmoxwure mnpenapar Ha MNPEAMETHBIA CTOJUK MMKPOCKONA IOKPOBHBIM
cTekiaoM BBepX. OOBEKT, KOTOpbIH BBl OyaeTe paccMaTpuBaTh, JOJDKEH
HaXOAUTHCS TOUHO MOJ] OOBEKTUBOM MaJIOTO YBEIUYEHUSI.
4. T'mans cOOKy Ha Mperapar, OMyCTUTe TyOyC MpH MOMOIIM MaKpPOBHHTA Tak,
YTOOBI PACCTOSTHUE MEXIy (PpOHTANIBHONW JHH30M OOBEKTHBA M TOKPOBHBIM
CTEKJIOM mpenapara Obuto okoso 0,5 cMm. 3areM, Iisias B OKYJSp, NPU ITOMOIIU
MakKpOBHHTAa TIOJHUMaiTe TyOyc [0 TOSBICHHUS YETKOrOo M300pakeHu .
YcTaHoBHUTE ONTUMAIBLHOE OCBEIICHHE IPU MOMOIIM KOHJIeHcopa. s mepeBona
MHUKpOCKOIIa Ha OOJIPLIOE YBEIMYEHHE HEOOXOIMMO YCTAaHOBUTH H3Yy4aeMbId
00BEKT B LIEHTp moJst 3penus. [ s cOoKy Ha mpemnapat, BpallleHHEM peBOJIbBepa
YCTaHOBUTE OOBEKTUB OOJIBIIOT0 yYBeanueHus. Jis
TOYHOTO (POKYCHPOBAHMS BpallaiiTe MUKPOBUHT He 00/iblle 4ueM HaA NoJl-
o6opoma. Eciu 00BEKTUB YMUpaeTcs B MOKPOBHOE CTEKJIO, MOJAHUMUTE TYOYyC
IPU IOMOIIM MAaKpOBHMHTA, TaK, YTOOBI PACCTOSIHUE MEXTY (POHTAIBHON JIMH30M
o0BeKkTHMBa M mpenaparoM Obul0 MeHblie 1 MM. [nsing B OKyJsip, MEIJIEHHO
NOJIHUMaKNTE TyOyC 10 TIOABIICHUS U300paKEeHHUS.
Umoowt ne ucnopmums npenapam, onyckas myoyc, cieoume 3a paccmoanuem
Medxncoy hpoHmanvbHOu AUH30U U NOKPOBGHBIM CHEKTIOM.
5. 3akoH4YMB paboOTy, NEPEBEIUTE MHUKPOCKOI HAa MaJO€ YBEJIUYEHHUE, CHUMUTE
npernapar U IOCTaBbT€ MUKPOCKOII B Hepabouee MOJI0KEHHUE.
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0TI
PIALANM

Jlis 3aKpenjieHWsT 3HAHWK CTPOCHHMS MHUKPOCKONA M MOPaBHI Da6OTBI C HHUM,

CTYACHTHI BBIMMOJIHAIOT CICAYIOMICEC:

Ha pucynke nmudpamu 0603Ha4€HBI YaCTH MUKPOCKOTIA. 3aNUIITUTE HA3BAHUS ITHX
JacTew.

1.

2.




3ananme Ne2. H32omoe1enue 6pemennvlx npenapamaos.

A) Ilepexpécm eonoxon wiepcmu.

[TuneTkoit HabepuTe BOAY B CTaKaHE W KAHUTE B LEHTP MPEIMETHOIO CTEKIIA.
Bo3pMuTE HECKOIBKO BOJIOKOH LIEPCTH M IOJIOXKUTE UX B KaIUIO BOJBL. 3aTEM
BO3bMUTE 32 OOKOBbIE IPAHU MTOKPOBHOE CTEKJIO M HAKPOMTE UM BOJIOKHA IIEPCTH.
ITonoxure MpUTOTOBIECHHBIM Ipenapar Ha IPEIMETHBIM CTOJMK MHUKPOCKONA U
paccMOTpUTe OOBEKT Ha MaJIOM U OOJBIIOM YBEIMYEHUHU. 3apUCYHTE MEPEKPecT

BOJIOKOH HICPCTHU B IIPOTOKOJI.

B) Knemku nnénku nyka.

CHuMHTE NUHIETOM TOHKYIO TUIEHKY C KyCOUKa JIyKa U MOJIOKUTE Ha TPEAMETHOE
crekso. JlobaBeTe Karuo pactBopa JIrorosis m HaKpOWTE MOKPOBHBIM CTEKIIOM.
PaccmotpuTe mpemapatr Ha ManoMm U OonbIIoM yBenumdeHwH. Hapucyiite 2-3

kietkn. Ha pucynke 00603HaubTe ap0, 000I04YKY, IUTOILIA3MY, BAKYOJIH.

I[aTa H IIOJAIMUCH NpenoaaBarTe’id




3AHATHUE Ne 2
1. TEMA: MOP®OJIOI'UA KJIIETOK ITPO- U OYKAPUOT
2. AKTYaJIbHOCTh TeMbl. 3HAaHUE CTPOCHUS, (PYHKUMHA KIETOK SBISETCS
dyHIaMEHTOM IJs U3Yy4eHHUS MOPQOJOTHUECKUX, MEIUKO-OMOIOTUYECKUX |
KJIMHUYECKUX TUCHUIUIMH. CTOMATOJIOT B MPAKTUYECKON NIEATEIbHOCTH LIMPOKO
UCIIOJIB3YET 3TU 3HAHUS.
3. Heab 3ansitusi. M3yunTh CTpOEHHE KIETKH KaK JJIEMEHTAPHOW €IUHMIIbI
KU3HU; YSICHUTH B3aUMOCBSI3b CTPOCHUSI U (PYHKIIMU OPTaHOUIOB.
4. 3apaHusi A8 CaMOCTOSITeIbHOH padoTbl BO BpemMsi MNOATOTOBKH M
NpOBe/ieHUs 3aHATHS.
4.1 TeopeTruyeckne BONPOCHI K 3aHATHIO:
1. Ctpoenue mukpockomna u paboTa ¢ HUM.
2. XapaKTepruCcTUKa OCHOBHBIX YPOBHEH OpraHU3alluy KU3HU.
3. OCHOBHBIE ATAIbI Pa3BUTHSI KIIETOUHOMN TEOPUHU, €€ COBPEMEHHBIE TIOJIOKEHUSI.
4. IlpokapruoTnueckue opraHu3Mbl. OCOOEHHOCTH CTPOEHUSI.
5. Dykapuotudyeckue opraHusmbel. CTpykTypa U (QYHKIHS KOMIIOHEHTOB

HYKapUOTUYECKON KIIETKH.

[Ipu mOATOTOBKE K 3aHSATHUIO CTYJICHTHI o6pa1ua10T BHUMAHHEC HA CJICAVYIOMICC:

YpoBeHp OpraHu3allid JKMBOI'O — 3TO OTHOCUTEIBHO OJHOPOJHBIN
OMOIOTHYECKUN KOMIUIEKC, 00BEAMHEHHBIN MPOCTPAHCTBEHHBIMU U BPEMEHHBIMU
napameTpamu. Kaxxaplii ypOBEHb XapaKTEpHU3yeTCsl DJIEMEHTAPHOU CTPYKTYpHOM
eIMHULEH U 3JIEMEHTAPHBIM OMOJIOTUYECKUM SIBJICHUEM.

Beiaenstor cnenyromme ypoBHI OpraHu3alud OMOJIOTHYECKUX CUCTEM:

1. Monexkynapno-zenemuueckuii — caMblii HU3KUNA YpOBEHb OpPraHU3alUU
KUBOTO. ODJIEeMEHTapHas €AWHHUIA — TPUIUIETBl HYKIeOoTHA0B MoJekyisl JHK
(xonpl). IMEHHO Ha 3TOM YpOBHE OCYUIECTBIIIETCS MepeAada HacJeICTBEHHOM
uHbOpMallMu M3 TIOKOJEHHS B TMOKojJeHue 3a cuér peaymmukanun JHK.
CrnyyaliHOe HapylIeHue Mpolecca peIyIIMKaluy IPUBOJAUT K U3MEHEHUIO KOJIOB,
a, CJIe10BaTENIbHO, 00ECIIEUNBAET U3MEHYUBOCTb.

2. Cyoknemounwiit. VI3yyaior ctpoeHre U GyHKIIMM KOMIIOHEHTOB KIIETKU: S/Apa,
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MeMOpaH, OpraHoOU 0B, BKIIOYEHUH.
3. Knemounwiii. DnemenTapHasi CTpykTypa — KjieTka. Ha 3Tom ypoBHE H3y4aroT
CTPOCHHUE U KU3HEICATENbHOCTh KIIETOK, MX CIELUUATU3AIMIO B XOAE Pa3BUTHS,
MEXAaHU3MBl JIEJICHUS KJIETOK. ODJIEMEHTapHOe SIBIIEHHE — OOMEH BELIECTB U
SHEPTHUH.
4. Tkaneewur. V3yuaror ctpoeHne ¥ (YHKIIMKM TKaHEed W OOpa3OBaHHBIX HMU
opraHoB. Tkamb — 3TO COBOKYNHOCTh KIJIETOK, KOTOpPBIE OJMHAKOBBI II0
MPOUCXOXK]ICHUIO, CTPOCHHUIO U (QYHKLIHSIM.
5. Opcanusmennwlii. DJEMEHTApHAs €IWHULA — OpPraHU3M. OTOT YpPOBEHb
U3y4aeT 0OCOOCHHOCTH CTPOEHUS U (PYHKIIMU OTAEIBHBIX 0CO0EH. DinemMeHTapHOe
SBJICHHE — TPOLIECC OHTOTeHEe3a, peaju3alus reHoTuna B Buje (eHorumna. ITo
HanOoJIee pa3HOOOpa3HbIN YPOBEHb.
6. Ilonynayuonno-eudoeoin. DieMeHTapHas €AWHHUIA — TOMyJIsuus —
UCTOPUYECKH  CIIOKMBIIASICS  COBOKYMHOCTb 0OcoO€  ogHOro BHAAa Ha
oTnpeAeNEHHON TEPPUTOPUU. DIIEMEHTAPHOE SBJICHHE — MPOLIECC MUKPOIBOJIOLUU
(oOpa3zoBaHuEe HOBBIX BHJIOB Ha OCHOBE €CTECTBEHHOTO 0TOOpa). Takum 0Opazom,
TOMYJISINS — €IMHUIIA SBOJOIIHH.
7. Bbuocghepno-ouozeoyenomuueckuit — 3TO CaMblii BBICOKHI  ypOBEHb
OpraHmM3aIyu. JJIeMEeHTapHas CTPYKTypa — OMOTEOIeHO3. DIeMEHTapHOE SIBIICHUE
—  KpYroBOpOT  BELIECTB, OHEpPruu ©  uHOpManuu, OO0YCIOBICHHBIN
KHU3HEACITEILHOCTRIO OpTraHU3MOB. Bech KOMIUIEKC OHOTEOIeHO30B 00pa3yer
KUBYIO0 000710UKy 3emun — 6rocdepy.
CtpoeHre U KU3HENEATECTLHOCTh KJIETKHM H3ydaeT HayKa ITUTOJIOTHS.

Poxnaenue u pa3BUTHE 3TON HAYKU CBSI3aHO C M300pETEHNEM MUKPOCKOIIA.
B 1665 rony anrnmiickuii uccienonarenb Pobept ['yk uzyumnsn cpe3 mpoOKu moj
MUKpOcKoroM. OH OTKpBUIT KJIETOYHOE CTPOCHHE PACTHUTEIBHBIX TKaHeh. PobepT
['yk mpemnoxun TepMuH «kjieTka». Ho oH BHIEN MoJ MUKPOCKOTIOM HE KHBBIC
KJIETKH, 2 000JI0YKH MEPTBBIX KIIETOK.

lNonnangenr AHToHM BaH JIEBEHTyK OTKPBUI M OMHCAT OJHOKJIETOYHBIX
KUBOTHBIX, OAKTEPHH, SPUTPOIIUTHI M CTIEPMATO30UIbI TO3BOHOYHBIX JKUBOTHBIX.

B 1839 romy nemenxuii 3o0ior Teomop IlIBanH M Hemeukuit OOTaHWK
11



Martuac llnelinen copMynupoBaIr OCHOBHBIE MOJIOKEHUS KIETOUHON TEOPHH:
® BCE OPraHU3MBbI COCTOSAT U3 KIIETOK;

® KJICTKHU KUBOTHBIX U PACTEHUM CXOJIHBI [0 CTPOCHHUIO.

e poct, pazButue Hu AUdPepeHIMpPOBKA KIETOK OO0ECIEUUBAIOT Pa3BUTHE
MHOTOKJIETOYHOTO OpraHn3Ma.

Hewmenxkuit yuensiit Pynons¢ Bupxos B 1858 rogy nomoiaHHI KJIETOUHYIO

Teopuro. Bupxos ckaszai, 4ro:
1) HOBBIE KJIETKH 00pa3yIOTCS U3 MATEPUHCKOW KJICTKU ITyTEeM JICTICHUSL.
2) BHE KJICTOK HET KU3HHU.

Cospemennovie non0sceHus KiemouHoil meopuu:
1) xierka — DJJIEMEHTapHas CIUHHIA CTPOCHUS W PAa3BUTUS BCEX IKUBBIX
OpraHU3MOB;
2) KIJIETKHM BCEX OPraHMW3MOB CXOJHBI [0 XMMHUYECKOMY COCTaBYy, CTPOCHHUIO U
OCHOBHBIM ITPOLIECCAM KU3HEAEATEIBHOCTH;
3) kaxaas HOBas KJIETKa 00pa3yeTcs U3 MAaTCPUHCKOW KJICTKH ITyTEeM JICTICHHUS,
4) y MHOTOKJECTOYHBIX OPTraHW3MOB KIIETKH CHCIUAIU3UPYIOTCS W 00pa3yroT
TKaHU;
5) u3 TKaHed oOpa3yroTcs opraHbl. OpraHbl CBsI3aHBI MEXKIy COOOH W
NOAYMHSAIOTCS HEPBHOMU, T'YMOPAJIbHOM U UMMYHHOMW PETyJIALUY.

Kitetku nenst Ha npokapuomuyueckue v 3yKkapuomuyeckue.

Kiterkn npokapuom nmerot npocroe ctpoeHre. OHU HE UMEOT TUITHYHOTO
a1pa 1 MeMOpaHHbIX opraHou10B. CBepXy KJIETKA MOKPHITA KJIETOYHOM CTEHKOM.
ITon Helt HaxomutTcs TIIa3MaTudeckas MeMmOpaHa. B nuroriasme MNpoKapuoT
HaXOAATCsI puOOCOMBI, BKIIIOUEHUSI, OJIMH WJIM HECKOJIbKO HyKi1eouaoB. Hykieoun
— oro konbueBas Monekyna JHK. Ona npukpennsercds K BHYTpPEHHEU
NOBEPXHOCTH Ma3Maruueckod memOpanbl. JIHK — HacnencTtBeHHbI MaTepuan
KJIETKH.

Ilpokapuomer — >T0 Oakmepuu W yuanodakmepuu (Cune-3ejéHvie
6000pocau). ITO OIHOKICTOYHBIC M KOJOHHAIbHBIC OpraHu3Mbl. OHHM KUBYT B

BOJAC, IIOUBC, B OpraHU3Max paCTeHI/II\/’I, JKHNBOTHBIX, YCJIOBCKA.
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[IpokapuoThl HWMEIOT pa3Hylo GOpMYy KIETOK: IMApPOBUIHYIO (KOKKH),
NajovYKoBUAHYIO (Oamwmiel) U 1p. HekoTopeie OakTepun UMEIOT OPTraHOMIbI
TBUKCHHSI — OJTUH WJIK MHOTO KT'YTHKOB.

Humanue: aBrorpodrOE U reTepoTpodHOE.

Jlvixanue: a3poOHOE U aHARPOOHOE.

Pazmnosxncenue. 6Gecrionoe (HET MUTO3a) U TTOJIOBOE (KOHBIOTAITWSA).

[Tpu HEOIArONpPUATHBIX YCIOBUAX Yy HEKOTOPBIX MPOKAPUOT BHYTPH MATEPUHCKON
KJIETKH 00Pa3yroTCsl CIIOPHI.

Jykapuomepl — 3TO OPraHU3MBbI, KIETKHM KOTOPBIX HMEIOT A1po. D10 3
napctBa: Pacrenus, I'puObi, KuBoTHBIE. DyKapuOThl — 3TO OJHOKJIETOYHBIE,
KOJIOHHUAJIbHBIE ¥ MHOTOKJIETOYHBIC OpraHu3Mbl. OCHOBHBIE KOMIIOHEHTHI KJIETOK
— 3T0: OoMeMOpaHbl, IIUTOILIa3Ma U SIIPO.

Kiietku 3ykapuoT orpaHuueHbl naazmamuueckoi memopanoi. MemOpana

COCTOUT U3 JIMIKUJOB, KOTOPBIE BBINOJHSIIOT CTPYKTYPHYIO  (YHKIIHIO,
TPAHCTIOPTHBIX OEJIKOB U OENKOB (hePMEHTOB.

DOyHKIUN MeMOpaHbI:
® OrpaHUYMBACT IUTOILIA3MY;
® 3alUIIACT €€ OT BHEIIHUX BO3JICHCTBUI;
® pa3eNseT KJIETKY Ha y4acTKH (KOMITAPTMEHTHI), B KOTOPBIX HIYT Pa3InYHBIC
(buU3HOI0rUYECKHE MPOIIECCHI;
® Y4YaCTBYET B IIpoiieccax 0OMEHa ¢ OKPYKAIOIIEeH CpesIoi;
® Ha MEMOpaHE UJIET CHHTE3 HEKOTOPHIX OPTAHMYECKUX BEIIECTB.
e uepe3 MeMOpaHy TEPEHOCSTCS BENIeCTBa HYXKHBIC I KU3HEIEATCITLHOCTH
KJIETKH U YAQISIOTCS TPOYKThI OOMEHa.

Humonnazma cocTOUT U3 LUTOIUIA3MAaTHYECKOTO MAaTPUKCA, OPTaHOMUJIOB,
BKJIFOUCHUU.

Humonnazmamuueckuii mampuxkc — COCTaBHas 4acTh LUTOIUIa3Mbl, HE
coziepKaIiasi OPraHoOUJO0B. ITO KOJIJIOU], KOTOPBI MOXKET MEPEXOAUTh M3 30151
(KMJIKOCTHOE  COCTOssHME) B reiab  (0ojee  TUIOTHOE  COCTOSIHUE).

]_[I/ITOHJIaSMaTI/I‘IGCKI/Iﬁ MaTpukC — Cpcaa, TrAc IpoxXodAT BCEC OCHOBHBIC
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OMOXMMHUYECKUE PEaKIINH, OCYIIECTBISETCS CBSI3b MEK/Y BCEMHU YaCTAMH KIIETKH,
obecrnieunBaeTcs pocT U nudPpepeHupoBKa KIETOK.

Opzanouovl knemku — auQQPepeHIIMPOBAHHBIE YYACTKU LUTOIUIA3MBI,
BBIMIOJIHSIONIME onpeAenéHnyo (Qynkuuoo. HWx gemar mo CcTpykType Ha
memobpannvie 1 HememoOpanusie. 110 BRINONMHIEMbIM QYHKIMSIM — HA OPTaHOM/IbI
o0uwiezo N cneyuanbhozo HazHaueHUs] (KTYTUKH, PECHUYKH, COKpAaTUTENbHas U

MUILEBAPUTENIbHAS BAKYOJIH, aKPOCOMA U JIPYTHUE).
Memopannvie opzanoudnt

a) OmHoMeMOpaHHbIE OPTAHOM/IbI:

uoonnazmamuyeckas cemob — 3TO CUCTEMA MHUKPOCKOIMMYCCKUX KAaHAJIOB

U TIOJIOCTEH, OTpaHWYEeHHBIX MeMOpaHou. OHa JETUT KJIETKY Ha YYacTKH, B
KOTOPBIX UAYT paznuuHbie Gpuinonornyeckue npoiecchl. IIIC TpancnopTupyeT u
HaKaruiiBaeT BemiecTBa B kietke. MemOpana DIIC coemunusiercs ¢ MemMOpaHOit
anpa ¥ HapyXHoW MemOpaHoul. Pasnuuaror nBa Buaa OIIC: cpamynsapuyr u
azpanynapuyro. Ha memOpanax rpanynspaoi JI1C ecth pubocombl. Ha HuX uaer
cunte3 Oenka. Ha memOpanax arpanymspaoir OIIC unér cuHTE3 YyrieBoJOB U
JIUITAJIOB.

Komnaekc I'onb0xtcu pacnosioxkeH BO3J€ sApa. B )KUBOTHOM KIIETKE — 3TO

CHUCTeMa TM0JIOCTEeH, OrpaHM4YeHHbIX MeMmOpaHod. Ha koHmax mosjoctei
PAaCIIOJIOKEHBl KPYIIHBIE M MEJIKME Iy3BIpbKH. B pacTUTENBHOM KIETKE — 3TO
OTJIeJIbHBIE TOJIOCTH, OTPaHUYCHHbIE MeMOpaHaMH.
DYyHKUMH:
® KOHIICHTpAIMs BEIIECTB, 00€3BOKUBAHUE;
e Ha MeMOpaHax KoMmIuiekca ['0JIb/KM CHHTE3UPYIOTCS MMOIMCaxapuabl, JIUIIHIBI,
TOPMOHBI, (PEPMEHTHI;
e koMmIuiekc ['ob1ku 00pasyeT IM30COMBI, IEPOKCUCOMBI.

JIuzocomwbt — 310 My3BIPHKU, OIPaHUYEHHbIE MeMOpaHoi. BHyTpu nun3ocom
HaxXoAsATCsl (pepMEHTBI, KOTOpbIE pACIICIUIAIOT O€NKH, JKUPBI, YIJIEBOMBI,
HYKJIEMHOBBIE KUCJIOThI. DEPMEHTHI JIN30COM Pa3pyIIAOT:

¢ YacTHUIbI, KOTOPLIC MOMNAAAI0T B KJIICTKY ITYTCM (I)aFOLII/ITOBa;
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® MUKPOOPraHU3MbI U BUPYCHI;
® HEKOTOpPbIE KOMIIOHEHTBHI KIIETOK, LEJIble KIETKM WM TPYIIbl KIETOK.
Hampumep, pa3pylieHre XBoCTa y roJIOBaCTUKA JIATYILIEK.

Ilepokcucompt — Menkue chepuyeckue Teibla, MOKPBHITbIE MeMOpaHOM.

Obpasytorcss B komiuiekce [onmpmku, coaepkaT B OCHOBHOM (DepMEHTHI
paspylatonie nepekuch Bojopoja. llepekucs Bomopoma oOpasyercss mnpu
OKHUCJICHUH HEKOTOPBIX OPraHMYECKHX BEIIECTB U OYEHb BpPEAHA ISl KIETOK.
[lepokcrCOMBI MOTYT Y4acTBOBATh B OKUCICHUU KUPHBIX KUCIIOT.

Bakyoau — 310 10J0CTH B IUTOIIA3M€, KOTOPBIE 3aIIOJIHEHBI KUAKOCTHIO.
Ob6pa3zyrorcst my3bippkamMu JIIC wim komruiekca [ompmxu. OHU  comepxaT
IPOAYKTHI )KU3HEAEATEIHbHOCTH KIETOK, MUIMEHThI. DyHKIUU:

— HaKOIUIEHUE IPOAYKTOB OOMEHa;
— COXpaHEHHE NUTATEJIbHBIX BEIIECTB;
— TOJJEepKaHUE Typropa KJIeTKH.

b) IByxmMemMOpaHHbIe OPraHOM/IBI:

Mumoxondpuu MMEIOT BUJl TPaHyI, Najgouek, HUTe. OHU OorpaHUYEHBbl JBYMS

MeMOpaHaMH. HapyXHOW W BHyTpeHHed. HapykHas memOpaHa riajakas.
BHyTpeHHss1 MeMOpaHa 00pa3yeT MHOIOYMCIIEHHBIE CKIIAIKU Kpucmul. BHyTpu
MUTOXOHAPUI HAXOIUTCS MOITYKUAKOE BEIIECTBO — Mampukc. B HeM coneprarcs
monekynsl JIHK, u-PHK, 1-PHK, pubGocomsl. B Marpukce CHHTE3UpYIOTCS
MUTOXOHJpUaibHble Oenku. OcHOBHas (yHKUUS MHUTOXOHApPUN — cuHTE3 AT
(Ha kpucrtax). Pa3MHOXkal0TCSI MUTOXOHIPUHU JICTICHUEM.

Ilnacmudwr - 510 OPraHoONIbI KJIETOK paCTeHUM. Pa3nuyaroT Tpu TUIa IiacTunu:
XJI0PONIACHbL; XPOMONIACHbL; 1E€UKONIACHIDL.

Xnoponnacmeul -- 3eneHbIE TUIACTUABI, coAepxkaiue xaopoduut. OHU HAXOIATCS
B JIUCTBSIX, MOJIOJIBIX IOOErax, He3peybIX IuloAax. XJIOPOIUIACTbl OTPaHUYEHbI
JIBYMsI MéeMOpaHaMu — HapyXKHOW U BHyTpeHHel. HapyxHas MmemOpaHa riajakas.
Buytpennsss mMemOpana oOpa3yeT MHOTOYMCIICHHBIE CKJIAIKU (THJIAKOUIbI),
KOTOpble 00pa3yroT rpanel. B rpanax Haxomutcs xsopoduii. B marpukce

xyopomiactoB cogepxkarcs monekyinsl JJTHK, u-PHK, T-PHK, puGocomsl, 3epHa
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kpaxMmana. B Hem uger cunrte3 AT®, nununos, 6eiakoB, pepmenToB. OCHOBHAs
GyHKIUS XJT0pOIIIacToB — (POTOCHHTE3. Pa3MHOKAIOTCS XJIOPOILIACTHI ICTICHUEM.
Xpomonnacmel — TIACTUABI KEATOTO, KPACHOTO U OPAHKEBOrO LBETA.
Haxomsitcs B iBeTKax, miogax, cTe0msax, TUCThax. OYHKIUS — OKpaITuBaHuUE.
Jleiikonnacmul — 6ecuBeTHble acTUAB. OHU HAXOASATCS B CTEONISAX, KOPHSX,
KITyOHsIX. DYyHKIMS — 3a11ac MUTATEIbHBIX BEILIECTB.
[Inactuasl OXHOrO BMAA MOTYT IIPEBpAlIaTbCs B ILIACTUIBI JIPYTroro BHAA
(KpoMme XpOMOILIacTOB).
Knerkn »sykapuor coxmepkar OaHO WM HeCKOubKO suep. Pdopma sugep —
IapOBUIHAS, AMIEBUAHAA U APYTas.
HAopo_orpanuyeHo AByMs MeMOpaHamMHu: HapY>KHOW M BHYTpeHHer. MemOpaHbI
MMEIOT TOopbl. Yepe3 HUX MAET TPAHCHOPT BELIECTB. BHyTpW sAnpa HaxOAMTCs
Kapuoruiasma. B Heil conepxarcs sApbIIIKA U XPOMATHH.
Xpomamun cocrout u3z JIHK B kommiekce ¢ 6enkamu. Bo BpeMs ejieHUs KIIETKU
U3 XpoMaTHHA (POPMUPYIOTCSI XPOMOCOMBI.
Aopviuuku (0THO WKW HECKOJIBKO) cOCTOST u3 KomiuiekcoB p-PHK ¢ 6enkamu. B
HUX 00pa3yroTcsi puOOCOMBI.

Hememopannwie opzanouowt
Pubdocombl — 370 MUKPOCKOIIUYECKHUE, OKPYTJIIbIE TEIbla, KOTOpble 0OHAPYKEHbI B
KJIETKaX BCEX OPraHu3MoOB. PUOOCOMBI COCTOSIT U3 ABYX CYOBEAUHUIL: HOAbULON T
manou. Pubocombr HaxomsaTcss Ha MemOpanax OIIC, oOpasysa e€ rpaHyssipHYIO
MOBEPXHOCTh, MUTOXOHJIPUSX, MJIACTHIAX WA CBOOOJHO JieXKaT B KapHOILIa3Me.
B coctaB pubocom Bxoast Oenku u p-PHK. ®@ynkums pubocom — 310 cuUHTE3
oenka. Pudbocomel oOpasyroTcs B sjipe.

Knemounwtit_yenmp — 3T0 OpPraHouj KJIETOK >KUBOTHBIX, KOTOPBIM HAXOJIHUTCS

BO3JIE sipa M UTPaeT BaXKHYIO POJIb NPU ACICHUM KIETKH. KieTouHbId LIEeHTp
COCTOUT U3 2 LIEHTPUOJIEH, OT KOTOPBIX PaTUAIBLHO PACXOJATCI MUKPOTPYOOUKH.
Bo BpeMsa [neneHHs KIETKM LEHTPUOJIM pPACXOOsTCs K TOJNIOCaM, W U3
MUKpPOTPYOOUEK (POPMUPYETCSI BEPETEHO JCIICHHUS.

Mukpompyoouku u_muxpoguiamenmsl COCTOST U3 COKPATUTEIbHBIX OEIKOB

(TyOynuHa, aKTHHA, MUO3UHA U 1p.). MuKkpompybouku — myCToTeNble HUIHH]PHI.
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OyHKIWU:

— (opMUPYIOT BEPETCHO JCIICHNUS,

— Y4YacTBYIOT BO BHYTPUKJIETOUHOM TPAHCIIOPTE BEUIECTB;

— 00pa3yloT KT'yTUKHU, PECHUYKH, LICHTPUOJIU.

Mukpogunamenmor  00pa3yloT IIUTOCKEIET KIETOK, pPACMOJOXKEHbl Haj
MeMOpanoil. O0ecrneynBalOT COKpAICHUE MBIIICYHBIX BOJIOKOH, H3MEHEHUE
(bOpPMBI KJIETOK.

4.2. TecTbl 1J11 CAMOKOHTPOJIS:

1. Ha kakoM YypoBHe Ha0J0gaeTcs HauboJblIee pa3HooOpasue dopm
JKU3HU?

A.MonexyJIIpHO-T€HETUYECKOM

B. OnTorenernueckom

C. Knerounom

D.buoreoneHoTn4eckoM

E. [TonynsiimoHHO-BUI0BOM

2. K HeMeMOpaHHBIM OPraHOUAaM KJIETKH OTHOCHT:

A.Opraneibsl BaKyOJIsipHON CUCTEMBbI

B. I'panynspuyio JI1C

C. Pubocomsbl

D. Kommiekc I'onpmxu

E. Arpanyisapraytro OI1C

3. Kakoe u3 nepevyuC/IeHHBIX MOJIO:KEHUI, KOTOpOe JOMOJHUIO0 KJIETOYHYIO
TEOPHUI0, NPpUHAAIEKUT P. BupxoBy?

A.Snpo — obs3aTenpHas CTPYKTypa KIETKH

B. Kaxxnas kneTka orpaHudeHa MeMOpaHoi

C. Kaxxmas kiieTka — OT KJIETKU

D.IluTomna3ma — rinaBHas CTPYKTypa KIETKU

E. O6osiouka KjIeTku — €€ OCHOBHAs CTPYKTYypa

4. Ilox cBETOBHIM MHKPOCKOINIOM B KJIETKAX CHHe-3eJIeHOW BOJOPOCHN He
ObLII0 O00HAapy:KeHO CTPYKTYpHO odopmienHoro sigpa. K kakomy tumy

OopraHu3alni KII€TOK UX MOKHO OTHecTH?
17



A.TlpokapuoTsl

B. Dykapuotsl

C. Bupychl

D.Bbakrepun

E. bakrepuodaru

5. PeBoJibBep CIIYKUT /IS NEPEKJII0YCHHA:
A.OODbeKTHBOB

B. Okynsapos

C. Upucogoii nuadparmsl

D.BricoTsl TyOyca HaJ MPEAMETHBIM CTOJIMKOM
E. PerynupoBaHus 1oJyiokeHus 3epkaja

6. HazoBuTe aBTOPOB KJIETOYHOI TEOPHUH:
A.P.I'yk

B.T" Xapau u B. BaiinOepr

C.M.1neiinen u T.1lIBanH

D.A. JleBeHryk

E. I.Yorcon n @. Kpuxk

7. Arpanyasipaas JIIC BbinoJiHsieT ciaeaywmme GyHkuum:
A. XemocuHre3

Cunrte3 OesKoB

CuHTE3 HyKJIENHOBBIX KUCIIOT

CuHTE3 YIIIeBO/IOB

m o O w

Cunre3 pubocom

8. HazoBuTE 0COOEHHOCTH CTPOEHNSI MUTOXOHIPHIA:
OrpaHudeHbl OAHONU MeMOpaHoii

HNwmerot rpansl

HNmerot BBIPOCTEI — TUJIAKOU/IBI

o w >

HMeroT BBIPOCTBI — KPUCTHI
E. HMeroT BBIPOCTHI — TaMelbl
9. KieTku npokapuor:

A. MIMeIoT TUITUYHOE SIAPO
18



B. He umerot pubocom
C. NmeroT m1M30CcOMBI
D. He umeroT THNUYHOTO siipa
E. meror miacTuabl
10. OnHomMeMOpaHHbIe OPraHOMIBI — ITO:
A. OIIC, anmapar [N'onbku
B. DIIC, pubocombl
C. MuToxoHApUH, TU30COMBI
D. Ilnactumasi, ppubOCOMBI
E. Kuerounslii uentp, pubocomsl.
IIpoToK0JI NPAKTHYECKOT0 3aHATHS
Jlara

3ananue Nel. Xnoponnacmel ¢ pacmumenvnuvlx Kiemkax.

CnenaiiTe BpeMEHHBIN Tpenapar JUCTa pacTeHUs U u3yduute kietku. Hapucyiite

KIJICTKY, 0603Ha‘IBTC, HUTOILIa3MYy, XJIOPOIIIACTEI, O6OHO‘IKy KIICTKH.

3aganme Ne2. Cmpoenue y3cueomnoii Kiemku.

PaccmoTtpuTe nocrostuabIM npenapar ,,Kposs msarymku”. Hapucyiite 1-2 kineTku.

3aganme Ne3. Opeanouowt Kniemku u ux oynKyuu.

3anogHuTEe TAOIHUITY.
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Ha3zBanue

opraHouia

KoanuecTBo

MeMOpaH

DyHKUNHA

Mumoxonopuu

cunre3 ATO

Ilhacmuowt

IIC
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T'onvoorcu

Juzocomui

Ilepokcucomol

Bakyonu

Pubocomui

Knemounuwi

uenmp

Mukpo

mpy6ouxu

Mukpo

dunamenmuot

20




CPITV&HI/IOHHBIG 3aJa4yn.

1. HSBeCTHO, YTO CTApCrOIMC SMUTCINAIIBHBIC KIICTKHN KOKHU OTCIIANMBAROTCA. Kyz(a
ACBAIOTCA CTApCrOIMUME KICTKH BO BHYTPCHHHX opraHax? Kakwue OpraHOHAbI
KJICTKH IIPUYACTHBI K UX y,Z[aJ'IeHI/IIO?

2. Kakue opranouibl €CTh TOJBKO B PACTUTEIBHOMN KJIETKE?

I[aTa U IIOANUCH NMpenoaaBarTeid

SAHATUE Ne 3
1. TEMA: MOJIEKYJISAPHBIE OCHOBbBI HACJIEACTBEHHOCTM.
XAPAKTEPUCTUKA HYKVIEMHOBBIX KHCJIOT.
2. AKTyaJbHOCTh TeMbl. HyKIeMHOBBIE KHUCIOTHI OOECIEUMBAIOT IMPOIECCHI
CUHTe3a Oellka, a 3TUM, B CBOIO OYEpE]b, OINpEAeNseTCs Xapakrep oOMeHa
BEIIECTB, 3aKOHOMEPHOCTH pPOCTAa W Pa3BUTHS, SIBJICHUS HACICACTBEHHOCTH M
u3MeHYuBOCTH. HapymeHus B CTpyKType HYKJIEHMHOBBIX KHCIJIOT IPUBOIAT K
IIATOJIOTMYECKUM U3MEHEHMSIM OpraHUu3Ma.
3. Heawb 3ansaTusa. Beryuuts ctpykrypy JHK u crpoenue pasubix Bumos PHK.
BplyunTh DOpUHUHMIBI NOPOTEKAaHUS OCHOBHBIX  MOJIEKYJISPHO-TE€HETUYECKUX
IIPOLIECCOB B KJIETKE: PEIUIMKALUMU U pelapaluu. BelydnTs CTpOEHNME I'€HOB IIPO- U
3ykapuoT. HayuuThcst monp30BaThCs TaOIUIEH TeHETHUECKOTO KO/a.
4. 3apaHusi UIA CaMOCTOSITEIbHOW padoTbl BO BpeMsi NOATOTOBKH H
NPOBeACHHUSA 3aHATHSA.
4.1 Teoperu4eckne BONPOCHI K 3aHATHIO:
1. MonekynsipHble OCHOBBI HACJIEICTBEHHOCTH.
Xapakrepuctuka HykiaenHoBbiX kuciot: JJHK n PHK.
Pennukanus u penapauus JJHK.
I'en kak equHUIIA HACNIEICTBEHHON HH(pOpMaIIIH.

CtpoeHue reHoB Ipo- U AYKapHOT.

o 0 b~ w DN

I'eHeTnueckuil KoJ, €ro CBOMCTBA.

[Ipu mOATOTOBKE K 3aHSITHIO CTYJICHTEI O6DaIJ_IaIOT BHMMAHHC Ha CIACAYIOIICC.

Paznuyaror nBa Buna nyknenHosbsix kucnot: JJHK n PHK.
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JAHK — 510 Ouomnonumep, KOTOPBI COCTOUT U3 JABYX CIHUPAIBHO 3aKPY4YEHHBIX,
aHTUIIApAJUIENbHBIX, Lernel. Monomep Monekynsl JJHK — nykaeorus.

Hyxneorun [IHK coctout u3 octaTkos:

e A3otucthix ocHoBaHuM — ajieHuHa(A), Tumuna(T), uurozuna(ll), ryanuna(l’);

o Jle3okcupn603sl (CsHygOy);

o dochopuoii kuciotel (HzPO,);

Mexay HyKJI€OTHAAMH OJHOM LIeNM — KOBAJEHTHas CBs3b (Ie30Kcupubo3a —
dbocdopHas kuciora).

Mopens JITHK B 1953 r. npemnioxunu /. Yorcon n @.Kpuk. OHM yCTaHOBHIIU, YTO
HYKJICOTUIbl JBYX LIENEH COEIUHSIOTCS BOJOPOIHBIMU CBSI3IMHU. OTH CBSI3U
BO3HUKAIOT MEXKIy KOMILJIEMEHTapHbIMU HyKJieotunamu: A u T — niBe cBsizu, [’ u
Il — Tpu cBs3M.

E. Yapradd ycranoBui, yto B moisiekysne JIHK komuuecTBo ajieHMHA paBHSETCS
KOJIMYECTBY TUMHUHA, a KOJIMYECTBO T'yaHUHA — KOJIMYECTBY LIMTO3UHA, T.€. A=T u
I'=L1. Otcrona BeiBOJ, uTO A+I'=T+I1I.

Cootnomenune '+l / A+T y pa3nauuHbIX BHJIOB OTIUYAETCS W HA3BIBAETCS
KoI(ppuyuenmom cneuyuguunocmu. Jlns Oaxrepuit o paeH 0,45-28, a nis
pacTeHuil, )KMBOTHBIX U uenoBeka — 0,45-0,94.

JIHK Haxogutcs B nuTOILIa3Me MPOKAPUOT, B SAPE, MUTOXOHAPUAX, MIACTUIAX
JYKapHUOT.

®ynxuuu AHK:

e XpaHWUT HACIIEJICTBEHHYIO HH(POPMAITHIO;

e [lepenaer HacneACTBEHHYIO HH(OPMAIHIO.

CgoiicTBa JIHK:

e CmocoOHOCTh K CaMOYABOCHUIO (pETUTHKAIK). Permikarys npoucxoauT B S-
nepuo 1 uHTepdasml.

e Pemapanus (nat. "oOHOBiIEHHWE") — JUKBUIALUS TOBPEKIEHHBIX YYaCTKOB
JIHK.

PHK - 5710 Onononumep, KOTOPBIl COCTOUT K3 OJHOM 1enu. MOHOMEpP MOJIEKYJIbI

PHK — nykaeorua. Hykneornn PHK cocrout u3 octaTkos:
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e ABOTHCTBIX OCHOBaHuUUM — aneHuHa(A), ypamuna(y), uurozuna(ll),
ryanuHa(l’);

e Pu603s1 (CsH1oOs);

o dochopnoit kuciotel (HzPOy);

Paznuuaror tpu Tuna PHK:

o Ungpopmayuonnan PHK (u-PHK) — nepenocutr unpopmanuio ot JHK k
MECTY CHHTEe3a OeJKa.

o Tpancnopmuasa PHK (m-PHK) — coctout u3 75-90 HYKIE€OTHIIOB, WMEET
dbopmy nucta kieBepa. OHa MPUCOCIUHSIECT U TPAHCIIOPTHPYET aMUHOKUCIOTHI K
MecTy cuHTe3a Oenka. B knetke nmeercs 61 sua T-PHK.

e Pubocomanvnan PHK (p-PHK) - «xpynnHas wmonekyina (3000-5000

HYKJICOTHU]IOB), BXOIUT B cocTaB pudocom. CymiectByeT Bcero 3 Buaa p-PHK.

Pennuxkayusn /THK.

[TporcXoAUT NOJYKOHCEPBATUBHBIM CHOCOOOM Tniepen naeneHueM Kiaetku. C
NOMOIIbI0  (DEPMEHTOB 1IEMM MATEPUHCKOM MOJIEKYJbI  PacKpy4dMBarOTCH,
BOJOPOJHBIE CBS3M paspymarorca. K MaTepuHCKUM LENsM KOMIUIEMEHTAPHO
MPUCOEIMHAIOTCS. CBOOOIHBIE HYKJIeOTH Ibl. OOpa3yeTcs 1Be T0UepHUE MOJIEKYIIbI
JAHK.

B npouecce pernmkanuu yq4acTByIOT pa3inyuHble (PepMEHTHI:

— JHK-Tonounzomepassl paCKpy4uBarOT MOJIEKYIY;

— JHK-momumepaza u JIHK-mpaiimaza katanusupyroT oOpa3oBaHHE HOBBIX
LICIICH;

— JHK-nurass1 — pazpymaror PHK-3aTpaBku.

Cxopocts pemukanuu JHK cocraBisier 50 HykieoTugoB B cekyHAy (y

sykapuoT) v 10 2000 HyKIE€OTU0B B CEKYHAY (y IPOKAPHUOT).

DTanbl peruKauu:

1. MHuuuyuauyus:

a) pacmo3HaBaHWE TOYKH  WHHUIMANWK  (0co0as  TOCIEI0BATEIIHBHOCTh
HYKJICOTHIOB);

b) packpyumuBanue monekyisl JTHK.
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2.  Ononzayua:. ynnunenue nenu JJHK nmytém npucoenuHeHuss HyKJIC€OTHIOB K
3’ koHiy uenu. Takum oOpazom, oOpasytorca HoBble nenu IHK npu ywactun
¢depmenta JIHK- monumepasbl B mpuCyTCTBUM HOHOB METAILJIOB Mg* i Mn™,

3. Tepmunayusa: 3aBepiieHue Mpolecca peruiuKaluu.

Kaxnaa nouepnsia uens JJHK ckpyunBaercs ¢ MaTepuMHCKON LIETBIO B JBOWHYIO
crimpaib. Tak obpasyrorcst nBe mosiekyinbl JIHK nnentuunsie matepunckoi. OHu
GopMHpYIOTCS  OTHCIBHBIMUA  (parMCHTAaMH  (penauKoHamu) 1O  JUIMHE
XPOMOCOMBI.

Penapayusa — 5>T0 CHOCOOHOCTH KJIETOK K WCIPABICHUIO TOBPEXKICHUA B
monekyie JIHK. [To BpeMeHu OCylIeCTBIEHUS] B KJIECTOYHOM IUKIJIE Pa3IMYaroT
penapaunuio:

— Oopenaukamuenyro — BoccranoBienue JJHK o e€ ynBoenus;

— penauxamuenylo — BoccranoBienue [IHK B xone pernmukanuu;

— ROCMPEnIUKAMUEHYI0 — yIAICHUE MOBPEKIEHHBIX YYaCTKOB, KOTOPOE YaCTO

IPUBOJUT K U3MEHEHHIO TeHa U nepeaaue aeextHoi JJHK noromcTny.

I'en — 3T0 eqUHNULIA HACIIEICTBEHHOCTH OPTaHU3MOB.

BrnepBbie eanHuIly HACIEICTBEHHOCTH Ha3Bal «HACJIEICTBEHHBIM (hakTopom» I
Mennenn B 1868 r.

B 1909 r. Y. Morancen BBEN B HAYKY TEPMHH «T€H» JUIS 0003HAUECHHUS €IMHHIBI
HACJICCTBEHHOCTH.

T. MopraH 1 €ro COTpyJIHUKHA CUUTAJIHU, YTO «TEH» — 3TO YYaCTOK XPOMOCOMBI,
KOTOPBIM OTBEYAET 3a IIPOSBICHUE ONPEAEIEHHOIO IPU3HAKA.

Tonbko korga yuyé€Hble JoKazanu, 4to reHbl coctodaT u3 JAHK, nosBuinoces
omnpenesieHue: «reH — JguHehHbld ydactok JIHK, xomupyromuii 6emok». 3aTem
BBISICHHIIM, YTO HE BCE T'€HbI KOIUPYIOT Oenku. Taxke ObLIO YCTaHOBJIEHO, YTO
TEHBI YKapuOT MpepbhIBUCTbIE. OHU UMEIOT KOJUPYIOIINE YUYACTKU — IK30Hbl U HE
KOJIWPYIOLINE — UHMPOHbl. ECTb TEHBI, KOTOPBIE MOTYT MEHATH CBOE IOJIOKEHUE
B XpoMmocoMax (mpancnozonst). CTpyKTypa T€HA OYEHb CIIOXKHAs, MO3TOMY
COBPEMEHHOE OIPEAEIEHUE TE€HA CIAEAYIONIEE:

I'en — 310 mocnenOBaTENBHOCTh HYKIEOTHI0B B Moiiekyie JHK (y HexkoTopbIx
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BupycoB — PHK), onpenenstomuii ctpykrypy oaHoro nosmnentuaa, T-PHK, p-
PHK. CtpykTypHas equHuLa reHa — napa HyKJI€OTHIOB.

I'en — 3To yuactok JJHK, koTOpbIil BKJIIOYAET:

a) npomomop — dYacTb T€Ha, K KOTOpOMY TpucoemuHsercs (epMeHt
TPAHCKPUIILINH;

b) mpanckpuoupyemuiii  ywacmok (xomupyromas 4vacte reHa). Comepxut
uH(GOPMAIIUIO O MOCIIEI0BATEIbHOCTH HYKJI€OTHA0B B Mosiekyie PHK.

C) mepmunamop — 4YacTh TEHa, KoTopas Ja€T CHUTHaI O 3aBEpPUICHUU

TPAHCKPUIILUU.

Kaxxnas unrepdasznas xpomocoma cosepkut ogny moiekyny JIHK, B kotopoit B
JUHEHHOM TMOpSAKE pacrnojlaraeTcsi MHOXKECTBO TeHOB. ['eHoM uyernoBeka
COJCPKUT MPUMEPHO 3 MIIPA. HYKICOTUAHBIX Map, KOTOPbIE MOTYT COCTaBIAThH 1,5
MIH. reHoB. OpHako ¢yHKUHOHHPYIOT mpuMepHo 25000 renoB. OcTanabHbIe
HYKJICOTU/IbI COCTABJIIIOT HEKOJAUPYIOIUE (MHTPOHBI) U Pa3/eTuTEIbHbIE, YacTO
MOBTOPSIOIIMECS TTocieaoBaTenbHOCTH (caTtenuTtHas JJHK).

Takum  obpazom, JIHK »sykapuor MoOXHO pasmenuT Ha 3 THOa
MOCJIEA0BATEILHOCTU HYKICOTUIOB:

1) Henosmopsawowuecs, ynuxaapuvle (KOIUPYIOT CTPYKTypHbIE O€lku). Y
yejioBeka 56% TakuX IIOCJICI0BATCIILHOCTEM.

2) Cnaéo nosmoparwueca (10°-10%. Dto reHsr GenkoB pHOOCOM, OEIKOB
XpomaTuHa, reHsl cunte3a T-PHK.

3) Yacmo noemopsiowuecn (10°-10"). He mecyr uupopMaumn o Oeike
(carenutHas JHK).

CtpykTypa TE€HOB NPOKapuOT — 3TO HENpPEpbIBHBIE MOCIEI0BATEILHOCTH
KOJIUPYIOIIUX HYKIECOTUIOB. JIMHElHbIe pa3Mepbl reHa COracyroTcsi (paBHbI) C
pa3MepaMu CTPYKTYpPHOTO OeJika.

Y 3ykapuoT CTpyKTypa T€Ha MoO3audHo-TipephiBucTas. Koaupyromue
MOCJIEA0OBATEILHOCTH HYKIJICOTUIIOB (SK30HBI) PA3IEISAIOTCS HEKOAUPYIOIMUMU

(uaTpoHamu). BHYTpM oOaHOro TreHa MOTYT MPOXOJUTHh (YHKIIMOHATILHBIC
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B3aMMOJICHCTBHSI OTIEIBHBIX Yy4acTKOB. Y aykapuoT pasmepsl [IHK namuOrO
OoJbIlIe pa3MepoB Oernka.

B renotume mr000ro opraHu3Ma ecTh CTPYKTYPHBIE M PETYJISTOPHBIC TEHBI.
CTpyKTypHbIE T€Hbl O0YCIABIMBAIOT CHHTE3 OEJKOB, T€HBI-PETrYJISITOPHl BIHUSIOT
Ha aKTHUBHOCTb CTPYKTYPHBIX TeHOB. B KileTkax MHOTOKJIETOYHOTO OpraHu3Ma
€CTh TOJIHBI HAaO0Op TeHOB JaHHOTO BHIA, HO B Pa3HBIX THUIAX KIETOK
(MbIIIIEYHBIE, HEpPBHbIE U JAp.) (QYHKUMOHHPYET JHIIb HEOONbIIOE YHCIIO
CTPYKTYpHBIX TE€HOB, a HMMEHHO TE€, KOTOpPBIE OIPEICSIOT CBOWCTBA JTaHHON
KJIETKHU, TKAHU, OpraHU3Ma B IEJIOM.

Kaaccuduxanus reHos:

1. CrpykTypHBIE:

a) YHUKAJIbHBIE;

0) moBTOpsOITUECS (TaHIEMBbI).

2. TpaHCTO30HBI.

3. Momyamue.

4. I'enst T-PHK.

5. I'ensl p-PHK.

6. Perynaropusie.

CmpykmypHhuie 2enbt HecyT HHGOPMAIINIO 00 ONPeeIEHHBIX OeNKax.
Pecynamopusvie — peryaupyoT U KOHTPOJIUPYIOT pabOTy CTPYKTYPHBIX T'€HOB U
IPOLIECCOB OMOCHHTE3a OeliKa.

Tanoemwvr 00pazyeT OAMH U TOT € TI'€H, KOTOPBII MHOTO pa3 MOBTOPSETCA
(HECKOJIbKO COTEH pa3), He OTAENSSACH OJIMH OT Apyroro. Hanpumep: reHs

p-PHK.

Tpancno3zon — MOOUITBHBIN FreHETUUECKUHN 351eMeHT B MoJiekyne JTHK.

HacneacTBennas mHGpopMaIus 3aliChIBACTCS B MOJICKYJIaX HYKJICHHOBBIX KHUCIIOT
IpU TOMOIIM 2e€HEeMmUuecKo20 Kood. ITO TOCIEAOBATEIbHOCTh HYKIIEOTHUIIOB,

KOoTOpas onpCaAciIACT HOPAAOK PaCIIOJIOXKCHNA aMHUHOKHCIIOT B ITOJTUIICIITHAC.

I'enernyeckuim Ko
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IlepBoe Bropoe ocHoBaHue Tperbe
OCHOBa OCHOBA
Y(A) I(T’) A(T) (L)

HHUE HHUEC
@®enunananuH | Cepun Tuposzun [ucrenn Y(A)
@®enunananuH | Cepun Tuposun [ucrenn ()

Y(A) Jleinuu Cepun «Crton» «Ctomn» A(T)
Jleiiuu Cepun «Crom» Tpunrtodan (1T
Jleinuu [Tponun T'uctnonun ApruHuH Y(A)
Jletinuu [Iponun T'uctuoun ApruHuH I(T)
() Jlenuuu [Iposnn I'myramun ApruHuH A(T)
Jleiiuu [Tponun ['myramun ApruHuH (1T
N3oneituun Tpeonun Acnaparvua Cepun Y(A)
N3oneituun Tpeonun Acnaparvua Cepun 11(1))
A(T) N3onennun TpeoHuH JInzun ApruHuH A(T)
MereonuH TpeoHuH JInzun ApruHuH (1T
Bamuu AnaHuH AcnaparuHoBas K-Ta I'munun Y(A)
Bamuu AnaHuH AcnaparuHoBas K-Ta I'munun I(I)
I'(IL) Banunu Amanun ['myramunoBast k-Ta I mummn A(T)
Banun Amanun ['myramunoBast k-Ta I mumn (1)
Ceoiicmea 2enemuuecko20 K0oa:
o Tpunnemnocmsp (Kaxnasi aMUHOKHCIIOTA B TMOJUIICNITUAEC KOAUPYETCS TPEMsi
HYKJICOTHUJIAMH — KOJIOHOM );
o M30btmounocmev WA 6bIPOMHCcOeHHOCMb (OIHY AMUHOKHUCIOTY MOTYT

KOJMPOBATh HECKOJIBKO Pa3HBIX TPUILIETOB);

o Oono3Haunocmp (KOKIBIA TPUILIET KOJUPYET OJTHY ONPEICICHHYIO KHUCIIOTY);

e YHuueepcanvnocms (KoJ1 OJUHAKOBBIN /11 BCEX OPraHU3MOB);

o Konnuneapnocms (NOCNEAOBATENbHOCTh TPHUIUIETOB OIPEACISET MOPSIA0K

PaCIOJI0KEHUS AMUHOKHUCIIOT);

o Yuukanvnocmo;

o Jluneitnocmao;
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e Henpepuvignocmp (Mexay HyKJICOTHIaMHU HET UHTEPBAJIOB);

e Henepexpuoieaemocmsy (B monekyie JJHK kaxaplii Hyki1eoTu1 BXOAUT JIMILD B
KaKOU-JIMOO OJIMH KOJOH);

o Cmapmoegocmp (CUHTE3 NMONUNENTHIa HaYnHaeTcs ¢ Tpurieta AYTD);

o Tepmunayua (OKOHYAHUE CUHTE3a MOJIMIENTHIA; 3TO «CTOM-KOAOHB): YAA,
VAT, YT'A)).

e Oononanpaenennocms  (CuuThbiBaHue uHPOpMANMU  UAET  TOJBKO B

HaIpaBJICHUH OT 5'-KOHIA K 3’ KOHILY).

4.2. TecThl 1JIA CAMOKOHTPOJISI:

1. ®ynknun JHK:

A.Cunres Oenka

B. TpumieTHOCTH

C. Cnenu¢puyHOCTh

D.Coxpanenue HaciaencTBEHHOM HHPOpMauu

E. CunTes yrieBoioB

2. Oopa3zoBanue Bcex BuioB PHK B kileTke ocymecTBIsieTcs:
A.B sape

B. Ha pubGocomax

C. Ha memOpanax DIIC

D.B nepokcucomax

E. B nuzocomax

3. YkakuTe BelleCcTBAa, KOTOPbIe BXOIAT B COCTAB OJIHOI0 HYKJIEOTH/A.
A.IlenTo3a, octatok (hochopHOI KHUCIOTHI, a30TUCTOE OCHOBAHUE
B. 'exco3a, octatok hochopHO KUCIOTHI, a30TUCTOE COSTUHEHNE
C. AmuHokucnoTa, pocarnas rpynna, TAMUH

D. Tpuo3a, a30THCTas KUCIOTa, ypalil

E. Terposa, ¢pocdartnas rpynna, aieH1H

4. Kaxkoe yrBep:xaenue siBiasiercss BepubiM? JIHK - 3to:
A.OpHotienodeyHasi, CHUpaibHO 3aKpy4YeHHas MOJIEKYJia

B. [IByx1ienoueyHas, aHTUnapajieibHasi, THHEHHAs MOJIeKyJia
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C. JIByxuenoyeuHas, napauieiabHas, CIUPAIbHO 3aKpydeHHasi MOJIEKyJia

D. /IByxuienoueyHasi, aHTUapajiesbHasi, CIUPaIbHO 3aKpyYECHHAs! MOJIEKYyIa

E. OnHouenoyveunas, TMHEHAs MOJIEKyJia

5. B kJleTkax 4el0BeKa MOJA AeiCTBHEM YJbTPa(uo/eTOBOro M3JIy4YeHHs
npousouuio  noppexaenue  moJekyanl JHK. Ho npu mnomomm
cnenuduyeckoro pepMeHTa NMOBPEKAEHHBIN yuyacToK MoJiekyabl JJHK 0bL1
BOCCTAHOBJICH 10 HEMOBPEKIAEHHOM LeNu. ITO sIBJICHHE HA3BIBACTCH:
Pemapanus

Jynnukanus

Permnkanms

Nuaunmanusa

TepMmunanus

> mo o w >

YCTaHOBJIEHO, YTO MOCIEA0BATEJIbHOCTh TPUILIETOB HYKJIEOTHI0B TOYHO
COOTBETCTBYET MOCJE€I0BATEIbLHOCTH AMHMHOKHUCJIOTHBIX OCTATKOB B
noaunenTuaHoi nenu. Kak HasbpiBaeTcs:i Takasi 0COO€HHOCTh ITeHETHYECKOI0
Koaa?

A.KonnnHeapHoCTh

B. BIpoK1eHHOCTD

C. TpunieTHOCTh

D. YHuBepcanbHOCTh

E. HenepexpsiBaeMoCTh

/. Jlauna ogHoro Hykjgeoruaa Baoab ocu JJHK - 0,34 mum. Kakyw niuny
HMeeT I'eH, KOAUPYIOUIUii HHCYJIHH, €CJIM U3BECTHO, YTO B €r0 COCTAB BXOJAUT
51 amuHOKHCI0TA?

A.50 am

B. 60 um

C.35um

D.75 am

E.52 am

8. IloueMy reHeTH4eCcKHii KOJ YHHBEPCAIbHbIN?

A. Conepxxut nHM)OpPMALIHIO O CTPOCHHUH OeJIKa
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B. TpuruieTHbIi

C. Enunbiii 1151 BCEX OPraHU3MOB
D.Koaupyer aMUHOKHUCIIOTHI

E. Komnmuneaphslii

9. OnHa aMHUHOKHCJIOTA KOJUPYETCsI:
A.OIHUM a30THCTBIM OCHOBAaHHEM

B. JIBymst a30THUCTBIMU OCHOBaHUSMU

C. Tpems a30TUCTBIMU OCHOBAaHUSIMHU

D. OguuM nojJunenTuaIoM

E. JIByMs monunenTuaamMu

10. IBe moaunykaeoTuanbie menu JJHK coequnsiroTcst Mexay co0oii:
A.IlenTuaHbIMU CBSI3SIMU

B. BogopoaubiMu cBS3sIMU

C. DHEepreTMUYeCKUMHU CBA3SIMU
D.oHHBIME CBSI3IMH

E. KoBaneHTHBIMU CBS3IMHU
IIpoToKO0J NPAKTUYECKOTO 3AHATHS
JlaTta

3amanue Nel. Cmpoenue ¢ppacmenma monexynot /[HK

3apucyiite cxeMy crpoenust Mmoiekyiasl JIHK (2-3 mapel nykieotunos).[lokaxure
OJIMH HYKJICOTHU]I U HA30BUTE €0 COCTABJISIIONIME, a TAKKE XMMHUUYECKUE CBS3U

MCIKAY HUMU
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3ananue Ne2. Pennukauyusa /[HK

3apucyiite cxemy permkanun MoJiekynel JHK. Vkaxwure HanpaBneHue

PCIIMKAIIUH.

3amanue Neo2. Peuuenue 3aoau

Pemure 3anayu:

1) ®parment npasoit nenu JAHK umeer cnenyromee crpoenue: I'-I'-I'-1[-A-T-A-
A-1I-T-II-T. Onpeaenure NOpsiAOK PACHOJIOKEHUS HYKJICOTHAOB B JIEBOW IEMH
JIHK u conepsxanue (B MPOIEHTaX) KAKIOTO HYKJICOTHA B JaHHOM (pparMeHTe.
Onpenenute MIMHY U Maccy ¢parMeHTa, €CIM MOJICKYJIIpHas Macca HYKJIeOTHIa
—345a.e.m., a mmHa — 0,34 HM.

Pewenue:
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2) ®parment moaekynbl JJHK cogepxut 348 HUTHAMIOBBIX HYKJICOTHIOB, YTO
coctapnsieT 20% oT ux obmero komuyecTBa. CKOJBKO HYKJIEOTHIOB Ka)I0TO
BUJIA COJIEPKUT T'eH?

Pewienue

CUTyalmoHHLIE 3aJIaYN:

1. B HCKyCCTBEHHYIO NMUTATENBHYIO CPENy, [J€ BbIPAIIMBAINCH KIETKH, BHECIH
MedeHbll  ypamwil. Yepe3 HekoTopoe BpeMs OH Obul  OOHapy»KeH
NpPEUMYIIECTBEHHO B pubOocoMax u Bo3ie Hux. J[laiiTe oObsICHEHHE STOMY
SIBJICHHUIO.

2. B UCKyCCTBEHHYIO IUTATEJIbHYIO CpPEAY, II€ BBIPALIUBAIOTCS KJIETKH, BHECIH
pacTBOp TUMHHA C PaJMOAKTUBHOM METKOM. Yepe3 HEKOTOpOe BpeMs METKY

oOHapyxuiu B anpax. Kak MOXHO 3TO 0OBSICHUTH?

JaTa v nognuch, nmpenoaaBaTeis

3AHSATHE Ne 4
1. TEMA: OPTAHU3AIUA IOTOKA UTH®OPMAIIUUA B KJIETKE.
PEI'YJIAIIUA DKCITPECCUU I'EHOB.
2. AKTyaJIbHOCTh TeMbl. buocuHTe3 Oeika 00ecreyuBaeT  IMPOIECCh
caMO0OHOBJIeHHs opranu3ma. Hapymienuss OnocuHTte3a Oefka MPOUCXOIUT H3-3a
HEJOCTAaTOYHOTO O00OECIeUYeHHs] MUTATEIhbHBIMU BEIIECTBAMU W M3-32 HAIHYUS

BCPCHUIIBI ITATOJIOTUICCKUX COCTOSIHUH.
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3. Heab 3aHATHA. YCBOUTh MOJIEKYJSIDHBIE MEXAHM3Mbl  peajH3aluu
IeHETUYECKON MHPOpPMAIMK B KIIETKE, a TaKXKe €€ Peryysuio y Ipo- U 3yKapHuoT.
N3yunTh 0COOEHHOCTH Mpolecca TpaHCIAUMH U €€ 3ranoB. [lo3HakoMuTbCs €
OCHOBHBIMH TIPOLIECCAMU T€HHON MHKEHEPUH U OMOTEXHOJIOTHH.

4. 3ajaHua I CaMOCTOSITeIbHOM padoTbl BO BpeMsi MNOATOTOBKM M
NpOBeICHUs 3aHATHS.

4.1 TeopeTndeckue BONMPOCHI K 3aHATHIO:

1. Opranu3zanus noToka HHGOPMaIMHU B KIETKE.

2. buocuHTe3 0ETKOB U €ro ATaIlbl:

a) TPAHCKPUIILWS: HHULMALS, JTOHTALHsl, TEPMUHALUS.

0) MPOLECCUHT, CILIACHHT.

B) TPAHCJISILMSL: MHULIMALMSA, DJIOHTalUs], TEPMUHALIMSL.

T') MIOCTTPAHCISIIMOHHAS MOU(UKAITUS OCITKOB.

[Ipu mOATOTOBKE K 3aHSATHUIO CTYJICHTHI o6pa1ua10T BHUMAHHNEC HA CJICAVYIOMICC:

[Ipomecc GuocuHTe3a OenKa MOXKHO TpeAcTaBuTh B Buje cxembl JJHK— mpo-u-
PHK — u-PHK — nnonumnenrtugaas uens — OEJI0K.
Oranel OnocuHTE3a OEIIKOB:

Tpanckpunyusa (nat. transcriptio - MepenuchiBaHUE). ITO CUHTE3 B AJpE KIECTKU

Monekymibl-npenmecrseHuruka u-PHK (npo-u-PHK) no nmporpamme JIHK.
TpaHckpunus BKIOYAET 3 HTana:

—  Huuuyuauus.

—  Jnonzayus.

—  Tepmunayua.

1. Huuyuauua. llon neiictBuem depmenta nBoiHas cnupans JIHK
packpyuusaercsa. Pepment PHK-monmmepasa npucoenuHsieTcs K OpPOMOTOPY
JHK u u3 cB0OOHBIX HYKJICOTHIOB HaUMHAETCs CUHTE3 npo-u-PHK.

2. Anoneayusa — npolecc HapalMBaHUS MOJUHYKJICOTHUTHOM LIeTH.

3. Tepmunayua — oxonuanue cuntesa npo-u-PHK, korna depment nocturaer
cron-kojoHa (AI'T, AT wim ATLI).

VYyacrok JIHK, KoTopelii coOmepXUT MPOMOTOpP, TPAHCKPUOUPYEMYIO
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MOCJIEN0BATENBHOCTh HYKJICOTUIOB U TEpMHHATOP, Ha3bIBAETCS
MPAHCKPUNMOHOM.

Ilpoueccunz — «cozpeBanne» PHK. ¥V sykapuot, B npolecce co3peBaHus Mpo-u-
PHK, crnenuanbHbie (epMEHTHl YAANSIOT WHMIPOHB! — WHEPTHBIE YYaCTKU U
CIIMBAIOT 3K30HBl — Koaupyromue ydacTku. [Ipomeccsl, KOTOpbIE CBs3aHbI C
cozpeBanueM u-PHK, HaseBatorcst mpoueccunzom. Ilpouecc cuimBaHus
KOAMPYIOIIUX YYaCTKOB — HK30HOB C MOMOIIBI0 (DEPMEHTOB JIMra3, Ha3bIBAETCS
cnaaiicunzom. OOpaszyercs u-PHK wmu M-PHK. U3 sapa ona mocrymaer k
pubdocomam IIIC.

Tpancnayua. Oto cuHTe3 nonunentuaa no nporpamme u-PHK. Tpancasuuro

JIeNAT Ha 3 3Tana:

—  Huuuyuayus.

—  ODnonzayus.

—  Tepmunauyua.

1. Hnuyuayus.

1) u-PHK coenunsieTcs ¢ Manoil cyObeIUHUAIICH PUOOCOMBI.

2) K craproBomy komony u-PHK (AVYI) KOMIIEMEHTapHO MPUCOCTUHACTCS
ceouM aHTukogoHOM (YAILl) 1-PHK c amunokucnoroit (MernoHuH). Peakius
npucoenvuHeHnss aMuHOKUCIOTHI K T-PHK HaseiBaercs pekocnuyuei. Mexny
KOJIOHOM M aHTUKOJIOHOM (OPMHUPYIOTCS BOJAOpPOAHBIE CBsi3u. OOpazyercs
KOMIUIEKC MHULIKALIMU: Manaa cydveounuua puodocomsl + u-PHK + m-PHK +
MEMmUOHUH.

3) K sToMy KOMIUIEKCY NpPHCOCAMHSETCS OOJblnas CyObeIuHHIIA PUOOCOMBEI.
OO6pasyercst (yHKIIMOHATBLHO aKTUBHasi pubocoMa. B Hell 0JHOBpEMEHHO MOTYT
HaXOJIHUTHCS TOJILKO ABa kogoHa u-PHK.

2. Dnonzayusn — NPOECC YIJTUHCHUS TENTHIHON IeTTH

1) Ko BTOpOMY KOJOHY KOMIJIEMEHTAPHO MPUCOSAUHACTCS CIICIyFOIIasn

T-PHK ¢ omnpenenenHoil aMUHOKKCIOTOM. MeXy HAByMS aMHUHOKHUCIOTAMH
o0Opa3yeTcsi nenmuoHas CBA3b.

2) -PHK, koropas mnpwuiia paHbllle, BBIXOJAUT H3 PHUOOCOMBI W MOXKET

MMPpUCOCAUHATH HOBYIO aMUHOKHCIIOTY.
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3) u-PHK u 1-PHK ¢ gunenTtumom nepemeraercss B pubocomMe Ha oauH KoaoH. K
TperbeMy Konony u-PHK noaxonut t-PHK ¢ aMmuHOKMCIOTOM 1 T. 1.

3. Tepmunayusa — OKOHYAHUE CUHTE3A U BHICBOOOKIEHUE TIOJIUIICTITHIA.

Y IMHEHWE Leny MPOAOHKAETCS 10 «CTON-KOJAOHA.

Hocmmpancaayuonnan moougukayusi.

CUHTE3UpOBaHHBIA MONMMMOENTH] mMomnagaeT B uurorwiazmy, JDIIC wnm anmapar
lonpmxu, Te 3aBepiuaeTcs (opMupoBaHue OEIKOBOM MOJEKyJbl. B mpoiecce
«CO3pPEBaHUS» MPOUCXOJAT XUMUYECKUE U MPOCTPAHCTBEHHBIE MPeoOpa3oBaHUs
(Oemox mproOpeTaeT BTOPUIHYIO, TPETUYHYIO HIIA YETBEPTUUHYIO CTPYKTYPHI).
[Ipomecc cunaTe3a Oenka Tpedyet Oonbimux 3aTpaT d3Hepruu ATO.

Pesynbrarom yuacTusi O€lKOB B MeTaOOIM3ME SIBJISIETCS Pa3BUTHE MPU3HAKOB.
Taxum oOpazom, mporecc OMocHHTE3a OejKa OCYIIECTBISETCS B UEThIPE dTara:

1. Tpanckpunius.

2.IloCcTTpaHCKPUTIIIMOHHBIE MTPOIECCHI (MPOLIECCUHT, CIIAMCHHT).

3. Tpaucusius.

4 .ITocTTpaHCasAIIMOHHBIE Tpolecchl (hopMUpPOBaHHWE BTOPUYHOM, TPETUUHOU U

YETBEPTUUHON CTPYKTYpHI OeKa).

4.2. TecThbl 1JII CAMOKOHTPOJISI:

1. B npomecce TPAHCKPUIIIUM Y JYKAPHOT NPOUCXOAUT:

A.Cunte3 u-PHK

B. Cunres monumnentuga

C. CunTte3s yrieBoaoB

D.Cunres npo-u-PHK

E. Pemmapanus JIHK

2. HazoBuTe 3Tanbl CUHTE32 0eJIKOBOMH MOJIEKYJIbI Y 3YKAPHUOT:

A. TpaHCKpuIIvs, TPOLECCUHT, TPAHCISANNSA, CIUIANCUHT, MOCTTPAHCISIIUOHHAS
Mo U (DUKALIHS.

B. Tpauckpuriusi, TpaHCIISIIUS, TTOCTTPAHCIAIIMOHHAS MOIU(DUKAIINS, CTIIIAHCUHT
C. Tparckpunius, MIPOIIECCHHT, TPAHCIISAIIHS, MOCTTPAHCIAITUOHHAS
MOAU(UKAIIHS
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D. Tpaucasus, TPaHCKPUIILIUA, MPOLIECCHHT, NOCTTPAHCISIMOHHAS
MOAU(PUKAITHS

E. Tpaunckpunuusi, TpaHCHSIMS, CIUIAWCHUHT, MPOLECCUHT, MOCTTPAHCIALUOHHAS
MOAU(PUKAIIHS

3. B kakuX opraHouax KJIeTKHU NeNTUAHAs Henb NpeBpaiiaercs B 0e10k?
A.KneTouHslii IEHTP

B. JIuzocomsl

C. Bakyomnu

D.Ilnactuast

E. Kommiexce I'onpmku

4. YTo Takoe KOMILJIEKC HHUIMALMY PU TPAHCIAIMU?

A.Manas cyowenunuia pudbocomsl + u-PHK + 1-PHK — metnonun

B. bonwmas cyobenununa pudocomsl + u-PHK — Banun

C. Manas cyonseaunuia pudocomsl + T-PHK — meTnonun

D.Manas cyobeaunuiia pudocomsl + u-PHK + 6onbias cyObeannuna + a3un

E. Manas cyobeauHuIla puobocomsl + cTapTOBBIM KO10H n-PHK

5. Kierkn, KoTopble NPHHALIEKAT OJHOMY YeJOBEKY, CIIOCOOHBI
0/THOBPEMEHHO CHHTE3UPOBATH Pa3Hble 0eJIKH. ITO BO3MOKHO MOTOMY 4TO:
A.CunTe3upoBaHHble O€JIKM TOJy4alOT B IIPOILIECCE CaMOCOOPKH pPa3HYIO
CTPYKTYDPY

B. OnHOBpeMEeHHO B KJIETKaX TpaHCKpUOUpyroTcs paznuunbie yyactku JJHK

C. Knerku ogHoro opranusma umeroT pazuyio JJTHK

D.B keTkax moCTOSHHO MPOUCXOIAT Pa3HbIE MyTallUH

E. B kieTkax ofHOT0 opraHu3Ma Io pa3HOMYy ITPOUCXOIUT OMOCUHTE3 OelKa.

6. Omnpeneante aHTUKOAOHBI A T-PHK, xoTopble y4acTBylOT B CHHTe3e
0esika, koaupoBaHHOro TakuM pparmentom JHK: AIII' I'TT ATI

A.TI'1 LIIA TAIL

B. VI'II [IIIA YAII

C.AOI'TTT ATT

D.ALI'ITY AYT

E.TTI LIYI[ AAY
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7. AMHHOKHCJIOTHBIE OCTATKH B MOJUIIENTH/IE COETUHSIIOTCH CBSI3bIO:
A.Bogaopoanoii

B. MonHoii

C. ITentuaHoi

D. JucynbbuaHoi

E. Makpospruueckoi

8. TpaHckpunuus NPOUCXOIUT B:
A.lluToriazme

B. SAnpe

C. S nprimike

D.Mem6Opanax IIIC

E. Pubocomax

9. DJoHrauMsi TPAHCJIASIIUM — 3TO MPOIIECC:
A.Y 1iiuHeHue TOJIMHYKICOTHHOM 1enH

B. YV mnuenue n-PHK

C. [Ipucoeaunenue pudbocom

D. VY uHenue nenTuIHOM HEMU

E. Coopxka pubocom

10. Kak na3biBaercs npouecc co3pepanusi PHK?
A. Criaiicuar

B. Dnonranus

C. Tepmunamms

D. Moaudukarus

E. Ilpoueccunr

IIpoToK0J NPAKTUYECKOT0 3aHATHS

ata

3amanue Nel. Imanwvt Ouocunmesa oenka sykapuom.

I[aﬁTe Ha3BaHUC MMPpOHCCCaM, U YKAKHUTC I'’/IC OHU IIPOHUCXOISAT.
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1. JHK — npo-u-PHK —

2. npo-u-PHK —  M-PHK -
3. M-PHK —  CcyOBbEAUHUILIBI PUOOCOM —
4. 1-PHK — amuHoanui T-PHK —

5. pubocoma + M-PHK + — mnonunentun —

amuHoauui T-PHK
6. monumenTuabl —  crneunduyueckue 6enKu ¢

pa3NIUYHBIMU (PYHKIUSIMU —

3aganue Ne2. Pewuenue 3aoau.

1. Hexonupyromas nenb Mosiekyiasl JIHK umeer takoe ctpoenne: A" AI'T LI'T
TI'A LIT. Onpeaenure CTpOEHHUE COOTBETCTBYIOIIEH YacTH MOJIEKYJbl Oerka,
CHUHTE3MPOBAHHOM IIpU ydacTuu Koaupyromen nenu JJHK.

Pewenue:

2. Ogna nens JAHK coctoutr u3z 1640 HyKI€OTHIIOB, U3 KOTOPBIX HHTPOHHBIE
yuactku coctaBisiloT 240, 120 u 320 HykimeoTuaoB. CKOJBKO aMHHOKHCIIOT
koaupyet nanHas JJTHK?

Pewenue:

38



3. Ha oxgnoit u3 neneii [IHK cunresupoana u-PHK, B xoropoit A-30%, 1'-10%,
V-26%, 11-34%. Onpenenute nporeHTHOE coaiepkanne HykieoTuaoB B JJHK.

Pewenue:

4. besoK UHCYJIMH COCTOUT U3 51 aMUHOKHUCIOTHL. UTO Tskenee: 00K WU TEH,
KOTOPBIN ero koaupyeT? MosekysipHasi Macca aMUHOKHUCIIOTHI — 100a.e.m.

Pewenue:

I[aTa H MOAIIMUCH IpenmoaaBaTeis
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3AHSTHUE Ne 5
1. TEMA: MOP®OJIOTUA XPOMOCOM. KAPHOTHII YEJIOBEKA.
"KU3HEHHBIN IIUKJI KJIETKHA. MUTO3
MOP®OJIOIISI XPOMOCOM. KAPIOTHII JIIOJAUHHU. )KUTTEBUN
HUKJI KJIITUHU. MITO3
2. AKTYyaJbHOCTb TeMbl. I3yueHne KkapuoTuIia 4eJI0BeKa B HOpME U MaTOJIOTHU
uMeeT OONbIIOe 3HAYCHHUE Il MEIUIIMHBI, IOTOMY YTO TO3BOJIIET pa3padboTaTh
METO/Ibl JUArHOCTHUKUA XPOMOCOMHBIX OOJIE3HEH W MPOBEPKH JHOOBIX BEIIESCTB Ha
MYTareHHy10 aKTUBHOCTb.
3. Heab 3ausaTus. M3yuyuth CTpOEHHE XPOMOCOM, METOIbI HCCJICIOBAHUS
KapruOTHUIIA YEJIOBEKA U MPUHITUIIBI Kilaccuukauu xpoMocom. [lo3HakoMuThCs ¢
)KU3HEHHBIM LHMKJIOM KJIETOK. YMETh aHAJIU3UPOBATh MU3MEHEHUS KJIETOK M HX
CTPYKTYP BO BPEMSI )KU3HEHHOTO LIUKJIA.
4. 3anaHusi JA  CaMOCTOSITEIbHOW PpadoThl BO BpeMsi NOATOTOBKH M
NMPoOBeIeHNS 3AHATHS.
4.1 Teoperu4eckne BONPOCHI K 3aHATHIO:
1. Crpykrypa wuHTepdazHoro sgapa YpPOBHU YIIAKOBKHM T'€HETHYECKOTO
Marepuana.
2. Kapuotun: uenoseka. [IpaBuia xpomocom.
3. Opranuzanus KJI€TOK BO BpeMeHH. KIeTOUHbIH UK.
4. Mwuto3, (ha3sl MUTO3a, XapaKTEPUCTHUKA.
5. buomormyeckoe 3HAYCHUE MUTO3A.
6. IloHsiTHE O MUTOTHYECKOW AKTHMBHOCTH TKaHEeW. DaKTOPHI, BIHSIONINE HA

MHUTOTHYCCKYIO aKTHUBHOCTb.

[Ipu mOATOTOBKE K 3aHSATHUIO CTYJICHTHI o6pa1ua10T BHUMAHHEC HA CJICAVYIOMICC:

VY 3yKapHOTHYECKUX KIJIETOK BECh M€HETHMYECKUW MaTepuan HaXOIUTHCS B SIpE.
Wutepdaznoe sapo cOCTOUT U3 AAEPHON 000JIOUKHU, KAPUOIITIa3Mbl, SAPBIIIKA.

HAoepnaa 060n0uka cocTOUT U3 ABYX MEMOpaH, MEXKIY KOTOPHIMH HaXOJUTCS
HepUHyKJIeapHOe NpocTpaHcTBO. [lepuHykiieapHOe MPOCTPaHCTBO yepe3 KaHallbl

OIIC cBs3piBaeT KapuorazMy W nuroriazmy. OO0oliouka sjpa NpOHHU3aHA
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MHOT'OYHCIIEHHBIMU IOPAMH, KOTOPBIE MOTYT MEHSTh CBOU Pa3MEPHI.
Kapuonnazma conepxut Boay, Xxpomatus, 6enku-pepmentsl, p-PHK, T-PHK, u-
PHK, sinepHbie 6enku.

Aopvuuko conepxut 6onbmoe koaudectBo p-PHK, Genku. 3gech oOpasyroTcs
CyObeIMHUIBI pubocoM. Sapbiku 00pa3yroTcsi Ha BTOPUYHBIX MEPETIKKAX
XPOMOCOM (SIIPBILIKOBBIE OPraHU3aTOPbI).

Dyukyuu aopa:

1. Coxpanenue HaciencTBeHHOM nHpopmarmu B Mosekyinax JTHK.

2. Peanusauust HaciencTBeHHOW wuHQOpManuu MyTéM CHUHTE3a OENIKOB, YTO
oOecrneuynBaeT Mojaep:KaHnue BCeX KU3HEHHBIX MPOIECCOB KIIETKH.

3. Ilepemaua wHacneacTBeHHOM uHpopmaruu nyTéM perumkanuu  JIHK,
00pa3oBaHMs XPOMOCOM U UX JICICHHUS.

[Iponecchl, KOTOpBIE MPOUCXOMAT B SIAPE: PEIUIMKALMA, TPAHCKPUILHUA BCEX
BusioB PHK, nponieccunr, o6pazoBanue pudocom.

['enetnyeckuii marepuan B uHTEp(a3HOM SApe HAXOAUTCA B BUIE XPOMAMUHA
(xomruiekc JIHK u 6enkoB B cooTHomeHuu 1:1).

B cocraB XxpomaTMHa BXOIST OCHOBHBIE (THCTOHOBBIE) M  KHCJIOTHBIE
(merucrtoHoBwie) Oenmku. Iucmonoevlie Oenkyu (OCHOBHBIE, MX BCErO S5 BHUIOB)
BBINIOJIHAIOT ~ CTPYKTypHyt0  (GyHkuuto. Hecucmonoevie Oenku-(pepMeHTHI
(xucnbie, ux 6onee 100 BUIOB) y4acTBYIOT B IIPoIleccax, KOTOPHIE TPOUCXOMST HA
JHK (peruukanusi, TpaHCKPUIILIUS, perapaius).

[Tpu neneHuM U3 XpOMAaTUHOBBIX HUTEH (HOPMUPYIOTCS XPOMOCOMBI. XPOMOCOMBI
UTPAIOT IJIaBHYIO POJIb B MPOLIECCE KIETOYHOTO JENICHUs, T.K. OHM 00eCreUnBatOT
nepeaadyy HacleACTBEHHOM HWH(OpManuu OT OJHOTO MOKOJEHUS Jpyromy u
YY4aCTBYIOT B PEryJsilMM KJIETOYHOro MerabonuzMa. B coctaB xpomocom
sykapuotudeckux kietok Bxoaar JIHK, Oenku u HeGonbiue konumdectsa PHK u

mousl Mg* u Ca*

XpOMOCOMBI MOTYT HaXOJUTbCA B 2-X CTPYKTYpPHO-
(GYHKIIMOHATBHBIX COCTOSTHUSX:
1) Jlecnupanuzoeannom (ICKOHICHCUPOBAHHOM) — B HEACJSIICHCS KIIETKE

XPOMOCOMBI HE BUAHBI, OOHAPY>KUBAIOTCS JIUIIb TJIBIOKK U TPaHyJIbl XpOMATHHA.
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2) Cnupanuzosannom (KOHICHCUPOBAHHOM) — KO BpPEMEHH [ICJICHUS KJICTKU
XPOMAaTHH KOHJEHCUPYETCS U TP MUTO3€ XPOMOCOMBI XOPOILO BUIHBI.

Ha pa3nuyHbIX yyacTKax OJAHOW M TOM K€ XpOMOCOMBI CIIUpaIN3alus XpoMaTHHA
HeonuHakoBa. C 3TUM CBs3aHa pPa3IM4YHAas WHTEHCUBHOCTb OKPACKH OTHEJIbHBIX
Y4aCTKOB XPOMOCOMBI. boiiee cnupain3oBaHHbIE M HWHTEHCHBHO OKpAIIEHHbIE
YYaCTKU (2emepoxpomamun) BBIIOJIHIIOT CHMPYKMYPHYIO WU pPezyasamopHyIo
¢ynkyuu. Menee cnupanu3oBaHHBIE U cHa00  OKpAlllEHHbIE  YYacTKHU
(2yxXpomamun) BBIIOJHSIOT UHGOPpMaAmMUEHYI0 PYHKUUIO.

XpOMaTHH KJIETKA MOXET HaXOJUThCS Ha HECKOJIBKUX YPOBHSX OpraHU3alyy WU

YIaKOBKH.
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Hykneocomnwtit (1). ToHkas HUTh HYKJIEONPOTEHAA COCTOUT U3 HYKJIECOCOM.
Hykneocoma — 510 4acTuIia, cojaepskaiias TMCKu U3 8 MOJIeKyJl O€JIKOB-TUCTOHOB
(H,, Hya, Hs, Hy), HA KOTOpYIO HakpydeH ydactok JIHK, cocrosmuii u3 140 map
HYKJICOTHIOB. JIMCKM CBSI3aHBI MEXAy coOoil OemkoM-rrcTtoHOM H;. Mexnmy
nuckamu Haxoautes JIHK, cocrosimas u3z 60-100 map HyKI€0THI0B.

Hyxkneomepnwtii (2). Ilpoucxoaut nansHelmee ykopouenne JTHK 3a cuér
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commkenus 8-10 HykiieocoM. O6pasyroTcst Hykaeomeput. JInuna JJTHK
yMeHbLIaeTcs B 6 pas.

Xpomomepuwtit (Xxpomonemuuwtii, nemaeoopasnwiii) (3). Hykneomepsl
coOuparoTcs B rpytisl, 00pasys xpomomepsl. Jnuna [IHK ymensmaercs B 10-30
pa3, u 00pa3yrTCsS XPOMOHEMEI.

Memadgpasznwtit (4). 110THO ynakoBaHHas XpOMOHEMa B BHJIE JIUCKOB 00pa3yeT
MmeTadasHyro xpomaruay. JsmHa xpomocoMbl yMeHbliaetcs eme B 10 pas.

B xpoMocomax pazinyaioT nepeudHyro nepemsaxcky (LeHTpoMepy), IesAIIyIo
XpoMOocoOMy Ha 2 naewa. Ha Hell HUMEIOTCS KUHEmMOXOpbl, K KOTOPHIM
NPUKPEIUIAIOTCS HHUTH BepeTeHa JeieHusd. KoHIpl 1ieueld Ha3bIBalOTCS
menomepamu. OHU HE TMO3BOJSAIOT COEAUHUTBHCS XPOMOCOME C JPYTUMU
xpoMocoMamu. HekoTopble XpOMOCOMBI HMEIOT GMOPUYHbIE NEPEMANCKU,
KOTOPBIC OTIEISFOT YYaCTKH XpoMocoM (cnymuuku). LIeHTpoMepa MOXET UMETh
pa3InyHOE PACIIOIIOKEHUE, OT ITOTO 3aBUCUT (POPMa XPOMOCOM:

e Memauyenmpuueckue — IMEIOT OJIMHAKOBBIC UJTM MTOYTH OJIMHAKOBBIE TJICYH;
o (Cybomemauenmpuyeckue — 1JI€YN HEPABHOUN BEIMYUHBI;

o AKpouenmpuueckue — UMEIOT MAJTOYKOBUAHYIO (OpMY, ¢ OYEHb KOPOTKHUM
BTOPBIM IIJICYOM.

Ilpasuna xpomoconm:

1. Ilpasuno nocmoancmea uucia Xpomocom (4MCI0 XPOMOCOM U XapaKTEepHbIE
O0COOEHHOCTH MX CTPOSHHUS — BUIOBOU MPU3HAK.)

2. Ilpaeuno napnocmu xpomocom (XpoMOCOMBI, KOTOPbIE OTHOCSITCS K OJIHOM
nape, Ha3bIBalOTCs TOMOJOTHYHBIMU. OHHM OJIMHAKOBHI 110 BEJIMYMHE U CTPOCHHUIO. )
3. Ilpaeuno unousuodyanvHocmu xpomocom (Kaxmas Tapa XapakTEepU3yeTCs
CBOUMH OCOOECHHOCTSIMH. )

4. Ilpasuno HenpepvliHOCMU  XPOMOCOM  (XPOMOCOMBI  CIIOCOOHBI K
ABTOPETIPOIYKIIUU TP JICJICHUN KIETKH.)

B sapax coMaTHyecKuX KJICTOK (KJICTKH Telia) COACPIKUTCS IOJIHBIN, JBOWHOMN
Habop xpoMmocoM. Takoit HaOOp Ha3bIBaeTCS OuUnIOUOHBIM Y 0003HaYaeTcs 2N. B
apax TMOJOBBIX KJIETOK U3 KaXKJIOW TMapbl TOMOJOTHYHBIX XPOMOCOM

NPUCYTCTBYET JIMILb OAHA. Takoil HabOp Ha3. 2an10udHBIM 1 0003HAUAETCS N,
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JIMmIoniHbI HabOp XpOMOCOM KIIETKH, KOTOPBIN XapaKTepU3yeTCs UX YHUCIIOM,
BEJIMYMHON U (POPMOH, HA3BIBAECTCSA KAPUOMUNOM.

Houozpamma — 5>T0 CHCTEMATU3UPOBAHHBIM KapHOTHUI, KOTJa XPOMOCOMBI
PacnoJIOKEHBI B MOPSAKE YMEHBIIEHUS UX JJTUHBI.

HopmaibHblii kapuoTun yenoBeka — 46 xpomocom, uiu 23 napsl. 3 HuX 22 napel
— aymocombl — OHU OJMHAKOBBI Y )KEHCKOT'O0 M MYXCKOT'O OpraHM3Ma U OJlHa napa
— MIOJIOBBIE XPOMOCOMBI (2emepoxXpomMocombl).

/Ku3nennuvlii yukn — 3TO TNEPUOJ OHTOIEHE3a OT 3apOXKACHMs (IeNeHUs) 10
ru0esy UM CIIEAYIONIEro AeICHUsI.

Knemounwviit (Mumomuueckuit) yuka — 310 NEPUOJ KU3HU KIETKH OT OJIHOTO
JEJIEHUs A0 APYroro. DTOT UKJI COCTOUT U3 TPEX IJIaBHBIX CTAaIUH.

e Unrepdasa.

e  MuTo3 (KapuOKHHE3).

e [luTtoxkuHes.

HNurepdaza — 510 nepuon Mexay AeiacHUAMH KiIeTkM. OHa BKIKOYAET TPHU
nepuoJa:

1) Ipecunmemuueckuii (Gl) — uner cunres3 PHK wu OenkoB. 3a cyer HUX

BOCCTAHABIIMBAIOTCA U JAUPPEPEHIUPYIOTCS OPraHOMbl KJIETKH IOCIIE MHUTO3A.
Knerka pacrer. Xpomocoma coctouT U3 ofHOW xpomatuasl. HaGop
TEHETUYECKOro MaTepuaina 2N2C, rae n — KOJIUYECTBO XPOMOCOM, € — KOJIMYECTBO

JTHK.

2) Cunmemuueckuui (S) — npoucxoaut peaymmukanus JJHK, cunTe3 OenkoB

(ructonoB). Kaxaas XxpoMocoMa COCTOUT U3 IBYX XpomaTu. 2N4c.

3) Hocmcunmemuueckuii_(G,) — uner cunate3 AT®D, PHK, 6enkoB BepereHa

nenenus (TyOynwHOB). JlemsiTcss MUTOXOHIPUM U XJIOpOTacThl. LleHTpuonun
yABaUBAIOTCS, HAUMHAET 00pa30BLIBATHCS BEPETEHO JeeHus. 2N4cC.

MmuTo3 coctout u3 4-x (has:

1) Ipogaza — XpOMOCOMBI CIHPAIU3YIOTCS, YKOPAYUBAOTCS, YTOJIIIAIOTCS.
XpomaTuabpl OTTAIKUBAIOTCS W COCOUHEHBI TOJBKO B 00JIACTH TICHTPOMEPHI.

SAapeiiku M snepHas MeMOpaHa paspyliaioTcs. XpOMOCOMBI TMOMAJAlT B
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nuToruiasmy. LleHTpuonu pacxoisTcss K TOJocaM KJIETKH. BOKpyr kaxknioi
LEHTPUOJIM 00pa3yroTCsl HUTU BepeTeHa JeseHus (38e3aa). 2n4c.

2) Memadghaza — XpoMOCOMBI TIPUKPEIUISIOTCS CBOUMH LIEHTPOMEPAMH K HUTSIM
BepeTeHa AeneHus. OHU BBICTPAWBAIOTCS MO 3KBATOPY, XOPOIIO BUIHBI U UMEIOT
X-o0pazayto ¢opmy. 2n4c. Memaghazuyrww naacmuHKy WCTIOIB3YIOT IS
U3y4eHHs KapUOTHUIIA.

3) Anaghaza — xaxnas NEHTpOMEpa PACHICIUISICTCS HA JIBE. XPOMATH/IBI OTXOISAT
Apyr ot apyra. Hutu BepereHa jaeleHHs OTTATHBAIOT JIOUYEPHHUE XPOMOCOMBI K
IIPOTHUBOIIOJIOKHBIM MoJrocam. 4n4c.

4) Tenogaza — XpOMOCOMBI TEpPEMEMIAIOTCS K  MOJIOCAM  KIIETKH,
JeCTIMpaNu3yloTcs, YUIMHAIOTCA W WX YxXe He BuIHO. HuTu BepereHa
paspymaroTcs. Y KakJIOro IOJoca BOKPYT XpPOMOCOM oOpa3yercs sifepHas
000J04Ka, MOSABIsETCS AApbIIKO. Habop reHeTryeckoro marepuana B KakIOM
sanpe — 2n2c.

5) Humoxune3 — 5TO pa3AciicHHE MHUTOILIA3MbI MEXKAY IBYMs JIOYEPHHMU

kierkamu. Habop reHeTnyeckoro marepuaia B KaXI01 KiIeTke — 2N2C.

3HAYeHHe MUTO3A:

1) I'enemuueckan cmabunvnocmsy. B pe3ynbTare MUTO3a TONYYalOTCS JIBE
JIOYEPHUE KIIETKU, KOTOPBIE COJEPKAT CTOIBKO K€ XPOMOCOM, CKOJIBKO UX ObUIO B
POAUTENBCKOU KIIETKE.

2) Pocm. B pe3ynbpraTe MUTO30B YHCIIO KJIETOK B OPraHM3ME yBEITHUUBACTCSI.

3) becnonoe pazmnosicenue, pezeHepayus u 3ameuieHue Kiemox.

AMHUTO3 WIH TpPSIMO€ JACJIICHHE KIETOK IPOUCXOAUT MyTEM JEJIeHUs sapa
NEPETSIKKON 0e3 BepeTeHa JAesieHUs. AMUTO3 XapaKTepeH Il OJHOKIJIETOUHBIX
OpraHU3MOB.

JHIOMMTO3 — YBEJIIMYEHHE 4uciIa XpoMocoM. IIpoucxoaur B pesyibTare TOro,
YTO IOCJIE JEIEHUS XPOMOCOM, JEJIEHUE sAapa He mpoucxoaut. Tak oOpazyroTcs
NOJIMIUTONAHbIE  sipa. [lpm  SHAOMHMTO3€  KIETKH MPOAOJDKAIOT  CBOKO
KU3HECATENbHOCTD.

IMosuTennss — yBeNMYEHHE KOJMYECTBA XpOMOHEM. OOpa3yloTcs TMI'aHTCKUE

XPOMOCOMBI (0OHAPYKEHBI B CIFOHHBIX JKeJe3aX JIMYNHOK JBYKPBUIBIX ).
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B CIOXHBIX MHOTIOKJIETOYHBIX OpPraHM3Max PACTEHHM M KUBOTHBIX KIIETKU
OTACJIBHBIX OPraHOB M TKAaHEW XapaKTePU3yIOTCS Pa3IUYHOM MHUTOTHUYECKON
aKTUBHOCTBIO. Hccnenoanue KJIETOYHOTO JETICHUS MIOCPEACTBOM
panuoaBTOrpaduu Jano BO3MOXKHOCTH Pa3feliuTh BCE TKAHU HA TPH KaTETOpUHU
KJIETOYHBIX KOMIUIEKCOB:

® cmadunbHble — IPAKTUUECKU HE JIeTATCS (HEPBHBIE TKaHM);

®  pacmyujue — 9aCTh KJICTOK CIIOCOOHA K MUTO3Y (MBIIIIIIHI );

®  o0HoenalwUecas — BCE KIETKU JensaTcsa. Uuciao BHOBb 0Opa30BaHHBIX
KJIETOK PaBHO YMCITY MOTHOMINUX (IMUTEITUN KOXKH ).

Hapyienre muTo3a NpuBOAUT K 0Opa30BaHUIO KIIETOK C Pa3HBIMU KapUOTHUIIAMHU.
Hapymenune crpoennst BepeTreHa nejieHusl NPUBOAUT K HEKPATHOMY YBEJIMYECHUIO
WM YMEHBIIEHUIO YUCJIA XPOMOCOM B COMATHYECKUX KIIETKAaX. JTO BbI3BIBAET

Pa3INYHBIC 3a00JICBaHMS.

4.2. TecThl 1JI CAMOKOHTPOJISI:

1. Kakoii Bua xpoMaTuHa (YHKUHMOHAJIbHO AKTHBHBLINI B HHTepda3HOi
KJIeTKe?

A. DakynbTaTUBHBIN TreTEPOXPOMATHH

B. KoHCTUTYTHBHBIN reTepOXpOMaTUH

C. DyxpomatuH

D.VY-xpomatun

E. X-xpomarun

2. Ha Kkakoil cragMd KJIETOYHOI0 HIHMKJIA TOMOJOTHYHbIE XPOMOCOMBI
JOCTUTAIOT TOJIIOCOB KJIETKH, JeKOHICHCUPYIOTCS, BO3Jie HUX (popMUpPYeTCs
siiepHast 000JI09Ka, BOCCTAHABJINBACTCS SAPBINIKO?

A.Tlpodaza

B. Metadaza

C. Tenodaza

D.IIpomeradasa

E. Anadaza

3. YyacTku XpoMOCOM, K KOTOPbIM TNPHCOCAUHSAIOTCS HUTH BepeTeHa
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AeJIeHHsl, HA3bIBAIOT:

A.Tlneuo

B. Tenomepa

C. Kuneroxop

D.BropruHas nepeTsikka

E. CiyTHHK

4. Kakoe K0JIM4€CTBO XPOMOCOM B KAPHOTHIIE JKEHIIIUHbI?

A.23

B.46

C.24

D.48

E. 92

5. B KyJbType KJ/IETOK 3J10KAYEeCTBEHHOI OIMYX0Jd Ha0J01aaHu JeleHne
KJIETOK, IPH KOTOPOM SIIPO MOACJTHIOCH YTEéM 00pa3oBaHMsl MePeTsKKU 0e3
o0pa3oBaHus aXPOMATHHOBOI0 annapara. Takoe qejieHne HA3bIBAETCH:
A.Tlonutenus

B. Meiio3

C.Muro3

D.Onnomuros

E. AMuto3

6. B kakoii mepuoa MUTOTHYECKOT0 IIUKJIA MPoucxoauT yaBoenue JJTHK?
A.UnTepdasza

B. Tenodasa

C.IIpodaza

D.Meradaza

E. Anajdaza

7. K kakoMy THIIy KJIETOK IO CIIOCOOHOCTH K JeJ€HUI0 OTHOCATCH KJIEeTKH
neyenu?

A.CrabunbHble

B.T'enepaTtuBHbIC

C. Pacrymue
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D. O6HoBIsIOIIIAECS

E. Comatnueckue

8. KakoB Ha0op reHeTH4ecKoro MaTepuasia Ha cTaaun anagasbl MUTO3a?
A.2n2c

B.n2c

C.2n4c

D.4n4c

E.nc

9. Kak Ha3biBaercsi (pa3a MUTOTHYECKOT0 LMKJIA, HA KOTOPOil H3y4yaloT
KApHOTHII YeJI0BeKa?

A.WnTepdaza

B. Anadasza

C. llutoxmues

D.Tenodaza

E. Meragaza

10. Ha kakoil cTagMd MHUTOTHYECKOr0 IHKJA XPOMOCOMbI PACXOIATCH K
MOJIIOCAM KJIeTKH?

A.Anadaza

B. Tenogdaza

C. Uurepdasza

D.Mertadaza

E. [Ipodaza

IIpoToK0JI NPAKTHYECKOT0 3aHATHS

Jlara

3amanue Nel Tunwvt xpomocom uenoseka.

Nzyunte mno wMukpodororpaduu meradasHOW IUTACTUHKU U3 KYJIBTYpPbI
JTUM@OIIMTOB THUIBI XPOMOCOM 4eloBeka. Haifniure Bce TUMbI, 3apuCydTe B
anp0oOMe  TMPOTOKOJOB MO  OJHOM  XpOMOCOME, MeTa-, CcyOmeTa- |
aKpPOLIGHTPUUYECKYI0 CO CIyTHHKOM. Ha omHOW u3 XpoMocoM 0003HaybTe

LIEHTPOMEPY, IIEYN, BTOPUYHYIO IIEPETIKKY, CITyTHUK.
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3apnanue Ne2 Mumomuueckuil yuki Kjiemku.

N3yuute 1o Tabnuie cxeMy MUTOTHYECKOTO IUKJIA AWIUIOUAHONW KIETKH (2n) U

3apucCyiTe, yKa3aB Ha3BaHUE MepUo/Ia, KoauyecTBo xpomocom, u JJHK.

3ananune Ne3 Mumo3 é kiemkax KopeuiKka iyKa.

Paccmorpute o 60ibIIMM yBETHUYEHHEM MUKPOCKOIIA Mpernapar Kopelka JyKa.
Haiinute cranuu untepdassl, npo-, Meta-, ana-, Teaodaspl. ObpaTuTe BHUMaHUE

Ha XpOMOCOMBI Ha CTaAUHU MeTa(baBBI.
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CPITV&HI/IOHHBIG 3ajJa4n.

1. Bo Bpems HapymeHuss MUTO3a B KIeTKe (KyJabTypa TKaHH YeJIOBEKa)
XpOMaTHIbl OJHON M3 XPOMOCOM HE Pa3OlLIUCh B JOUEPHHE SApa, a MONaId B
o21HO s171p0. CKOJIBKO XpOMOCOM OYJET B siipax JOYEPHUX KIETOK?

2. B sape comarmueckoil kieTkd uenoBeka 46 xpomocoM. CKOJIBKO XPOMOCOM
OyzZeT B KJIETKE Ha CTaJuM 3aBeplieHus Tenodasbl Muto3a? M3MeHuTcs i macca
JIHK 1 06bp€M renernyeckoit nHbopmarum?

3. B smpe kietku koxku yenoBeka 46 xpomocoM. CKOJIBKO XpOMOCOM OyaeT B

KJIETKE Ha cTaguu aHada3bl MUTO3a?

)laTa H IIOJAIIMUCH NpenoaaBaTeid

3AHATHUE Ne 6
1. TEMA: PASMHOXEHUE — YHUBEPCAJIbHOE CBOICTBO
KHUBOT O.
2. AKTYaJlbHOCTb TeMbl. Pa3MHO)XEHHE — OJIHO U3 OCHOBHBIX CBOMCTB JKHUBOTO.
KOTOpO€ 00eCleynBaeT HENPEPBIBHOCTh KU3HU HA BCEX YPOBHIX OpraHU3alluu
AKHU3HU — OT MOJIEKYJISIPHO-TEHETUYECKOTO 10 OMoCc(epHOro.
3. Hean 3ansaTusa. OOBICHUTH MEXaHU3MBI MpoTekaHus Menos3a | u meitoza I,
uX OMOJIOTMYECKOE 3HAUCHHE.
4. 3amaHust AJs1 CaMOCTOSITENIbHOM PpadoTbl BO BpemMsi NOATOTOBKH M
NPOBEACHHUS 3aHATHSA.
4.1 TeopeTru4eckue BONPOCHI K 3aHATHIO:
1. Pa3zMHOK€HHE — OCHOBHOE CBOMCTBO KUBOT0. DOPMBI pa3MHOKEHUSI.
2. Meil03: IUTONIOTMYECKHE U TE€HETUYECKUE 3aKOHOMEPHOCTH.

3. 3HayeHue Meiosa.

[Ipu OATOTOBKE K 3aHSITHIO CTYJICHTEI O6DaIJ_IaIOT BHMMAHHC Ha CIACAYIOIICC.

Pa3MHOKeHHEe — 3TO CITOCOOHOCTH OpraHnu3MoOB BOCIIPOHU3BOJAHUTDH cebe HO,Z[O6HBIX.

Dopmuvl pazsMHONHCCHUS.

. BecrioJioe
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e Y 0JHOKJIETOYHBIX:
. lenenue — B OCHOBE JIG)KUT MUTO3 (aMe0a, mapaMmerus).

. lllu3o2onus unu muoyicecmeennoe derenue (MaaspuiHbIN TIa3MOIUN ).

1
2
3. Iloukosanue (6akTepuu, TPOXIKH).
4

. Cnopoobpazoganue (CIOPOBUKN).

e Y MHOTOKJIETOYHBIX:

. Becemamueno — pa3MHOXEHUE TPYIIION KIETOK.

1

a. Iloukoeanue (runpa);

b. ®pazmenmayus (konpuaTbie YCPBH);

C. Becemamuenvimu opzanamu (KOpeHb, JTUCT, CTEOENH);

d. IHoausmbpuonus — pa3BUTHE HECKOJBKUX 3apOJABIIICH H3  OJHOM
OTUIOAOTBOPEHHON SUIEKJIETKH (pbIObI, NTHUIBI, MJIEKOIUTAIOIINE, B TOM YHUCIIE
YEJIOBEK — OJHOSIUIIOBBIC OJIM3HEITHI).

2. Cnopamu —  pa3MHOXKEHHME  CIEUUATU3UPOBAHHOM  KJIETKOM  (MXH,
MAIOPOTHUKH).

I1. llo10BOE

e Y 0JHOKJIETOYHBIX:

1. Konvrozauusa — HOBBIX 0co0O€il He 00pa3yeTcs, a JUIIb MPOUCXOIUT OOMEH

reHeTU4YecKoi nHdopmanueii (6akTepuu, mapamerin).

2. Konynauua — nBe ocoOM MpeBPaIAlOTCS B TAMETHI, COEIUHAIOTCA U 00pa3yroT
3UroTy (MaJsipuiHbIN I1a3MoAuil). BecTtpeuaeTcs Tpu Buaa KOMyJISILUU:

—  U302amus — CIIMBAIOTCS MOJABWXHBIE, OJITMHAKOBBIE 110 Pa3MeEPy raMeThI;

—  AHU302amMus — CIVBAOTCS NOJBHXKHBIC, HO Pa3HbIE 110 pa3MeEpPy I'aMETHI;

— o0o02amusn — CIMBAIOTCS TaMETbl: KpPYyNHAas HENOJBHMXKHAs (SAHLEKIETKa) M
MeJiKasi TOJABUXKHAs (CTIIepMaTO301/).

e Y MHOIrOKJIETOYHBIX — Konyaayusa. Pazputue raMer MpOUCXOAMUT B MOJIOBBIX
xene3ax. CrepmMaro30uibl 00pa3yroTcs B CEMEHHUKAX, a SULEKIETKU B IMYHHUKAX.

1. Ilaprenorene3 — ocobas popma pazMHOXKEHHSA. ITO Pa3BUTHE OPTaHU3MOB

Y3 HEOIUIOJIOTBOPEHHOM SIMLEKIICTKU. BBIBAET €CTECTBEHHBIM U MCKYCCTBEHHBIM.

EcTtectBeHHbI — 00IMTraTHBIN (00s13aTeIbHbIN) U (haKyJIbTaTUBHBIN.
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Meiio3 — 310 croco0® aeneHust npu 0OpPa30BaHUU IOJIOBBIX KJIETOK JYKApUOT, B
pe3yNbTaTe KOTOPOTO XPOMOCOMHBIM HAa0Op yMEHBIAeTCsl B JiBa pasa. Meiio3
IPOUCXOAUT MpU 00pa30BaHUM CIIEPMATO30UJOB U SHIEKIETOK y >KMBOTHBIX U
pu 00pa30BaHUU CIIOP Y OONBIINHCTBA PACTEHUIA.

Meiio3 COCTOUT U3 ABYX MOCJIEOBATEIBHBIX JCICHUM:

e  Peoykuyuonnozo;

o  Ikeauuoumnozo.

Humepdghaza — 1. llpoucxonut peayrnukauus JJHK. Kaxnas xpomocoma cocTouT

U3 IBYX XpomaTuj. 2n4c.
Pedykuyuonnoe oenenue coctout us 4-x ¢as:

1) Ipogaza —1.

[Ipodaza —1cocrout u3 5 craauii:

— Jlenmonema — cranus JJIMHHBIX, TOHKUX, CJ1a00 CIUPAIM30BAaHHBIX HUTEH.

— 3uconema — cranus MONAPHOTO COEAUMHEHUS TOMOJIOTMYHBIX XPOMOCOM
(KoHBIOTAITHS).

— Ilaxunema — craaus TOJNCTBIX HUTEH. ['OMOJOrMYHBIE XPOMOCOMBI
COCIMHEHBI B OMBAJICHTHI. MEXITy TOMOJOTHYHBIMA XPOMOCOMAMH MPOUCXOIUT
00MeH ydacTKaMmH (KPOCCHUHTOBED).

—  Junnaonema — ToMOJIOTUYHBIE XPOMOCOMbBI HAUMHAIOT OTTAJIKUBATHCS.

— /Jluakune3 — OTTAJIKWBAHHE TOMOJIOTHYHBIX XPOMOCOM IIPOJIOJKAETCS, HO
OHM €I11e COCTMHEHBI CBOMMU KOHIIAMHU.

K koHly mpogazei-1 XpoMOCOMBI TMOJHOCTBIO  YIUIOTHEHBI, LEHTPHUOIU
MUTPHUPYIOT K TIOJMIOCAM, SIAPBIIIKM W sAepHas MeMOpaHa pa3pylIaroTcs.
XpOMOCOMBI TIOTIQJAIOT B MHUTOIIA3My. LleHTpuoim pacxomdarcs K MOIrcaM
KJIETKU. BOKpyT KaxkJ10H 1IeHTpHOIM 00pazyeTcst BEpeTeHo JeeHus. 2n4c.

2) Memadghaza — 1. buBaneHTH XPOMOCOM BBICTPAMBAIOTCS 10 00€ CTOPOHBI OT

skBaTopa. Hutu BepeTeHa AeneHHs NMPUKPEIUIIOTCS K LEHTPOMEpaM XpOMOCOM
TOJIKO C OJTHOU CTOPOHBI. 2N4C.

3) Anagaza — 1. Hutu BepereHa AeneHHUs COKPAIIAIOTCS, U IENIbIe XPOMOCOMBI

OTTATHUBAIOTCA K IMOJIFOCAM KJIETKHU. 2N4cC.
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4) Tenogpaza — 1. Korma XpoMOCOMBI JOCTUTHYT ITOJIFOCOB KIIETKH, HHUTH

BEpPETEHA pa3pyllalTcs. Y KaxIoro MOJICAa BOKPYT XpOMOCOM oOpa3yercs
sfepHasi 000J04Ka, MOABISIeTCs SApbIKO. [[uTomnasma genurcs, odpasyercs ABe
kieTkn. Habop reHeTnyeckoro marepraia B KaXIoM sape — N2C.

Takum oopa3zom, 6 pe3ynomame peOyKUUOHHO20 OelleHusn oodpazyemcsa o0e6e
KJ1emKuU, 8 KOMopuvlX HAOOP XPOMOCOM — 2anioudnulil, a koauuecmeo /JHK ewe
Y080€HO (Kax3coas Xpomocoma coCmoum u3 08yx Xpomamuo).

Humepgaza — 2. Kopotkasi. B Heli 0oTCyTCTBYET S-TiepuoI.

IkeayuonHoe deslenue cocTout u3 4-x (as:

1) IIpoghaza — 2. XpoMocOMbI XOpOIIO BHUIHBL. LICHTpHOIM pacxomsaTcs K

MoJIIOcCaM  KJIETKUA. BOKpyr Kaknod HEeHTpHOJau oOpa3yeTcsi BEpETEHO JeIeHUs
(3Be31a). Anpslliku U siiepHas MeMOpaHa pa3pyliaroTcsa. XPOMOCOMBI MOMAIal0T
B IUTOILIa3My. N2C.

2) Metadasza — 2. XpoMocoMbl BBICTpaMBarOTCS 10 3kBaTopy. Hutn BepereHa

JIETICHUS TIPUKPETUIIOTCS K UX IICHTPpOMEPaM C 00enX CTOPOH.

3) Anagaza — 2. Kaxnas neHTpoMmepa pasaeiseTcs Ha JBe. XpOMaTHJIbI

OTXOIAT Jpyr OT Japyra. Hutu BepereHa naeneHUs OTTIATMBAIOT JOYEPHUE
XPOMOCOMBI K MMPOTHUBOMOJIOKHBIM MOII0cam. 2N2C.

4) Tenogpaza — 2. XpoMOCOMBI TIEPEMEINAIOTCS K IMOJIFOCAM  KJICTKH,

JNECIUPANN3YIOTCSA, YJUIMHSIOTCS W MX YXe He BuUIHO. Hwutm BepereHa
paspymiatorcsi. Y KaxA0ro IMOJKca BOKPYT XpOMOCOM oOpasyercs siaepHas
oOosiouka, mosBIseTcss sApbImKo. [Ipoucxomut nurokunes. OOpasyercs 2
kineTku. Habop renernueckoro marepuana B Kaxaod kietke — NC. Takum
o0pa3oMm, U3 OAHON MaTEepUHCKOMN KJIETKH 00pa3zyeTcs 4 JOYEPHUX.

3HaueHue meuo3a:

1) B pesynbTare Meiio3a MojioBble KIETKA UMEIOT raluIOMIHBIA HAOOp XpPOMOCOM.
D710 0becrneunBaeT MOCTOSIHHOE YHUCII0 XPOMOCOM B 3UTOTE JIJISl KaXKI0TO BUIA.

2) Meiio3 obecrieurBacT KOMOMHATHBHYIO H3MEHYUBOCTH OPTAaHU3MOB 32 CUET:

e Kpoccunrosepa.

e He3aBucMMOro KOMOMHUPOBAHUS HETOMOJIOTUYHBIX XPOMOCOM.

3) B pesynbTare Melio3a BCe KICTKH OTIMYAIOTCS KOMOWHAIIMEH TOMOJIOTHYHBIX
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XpOMOCOM M COCTaBOM I'€CHOB B HHX.

4.2. TecThbl 1JI1 CAMOKOHTPOJIS:

1.B kakoii d¢a3ze mMmeii03a NPOMCXOAUT KOHBIOTALMS TOMOJOTHYHBIX
xpomocom?

A.Jlentonema npodassi-1

B. ITpodaza-2

C. 3uronema npocasbi-1

D.Meradaza-1

E. Jlnakunes npodassi-1

2. HazoBute ¢a3zy meiio3a, B KOTOpPOil KOJHMYECTBO TeHETHYECKOIO
Marepuasa 2n4c U OMBaJIEHTbHI XPOMOCOM BBLICTPAUBAIOTCHA MO 00€ CTOPOHDI
OT 3KBATOpA:

A.Anadaza-1

B. Meradaza-1

C. Tenodaza-2

D.Ilpodaza-2

E. Anadaza 2

3. Kakoe ko/inuecTBO reHeTHYECKOT0 MaTepuaJia B Tejiopase -1 meiio3a?

A. nc

B. 2n4c

C. n2c

D. 4n4c

E. 2n2c

4. B anadaze -1 Meiio3a K MoJII0OCaM KJIETKH y YeJIOBEKA PACXOASITCS:

A. 46 xpomocoM, 92 monekyinsl JJHK

B. 92 xpomocomsl, 92 mosnekyinbsl JJTHK

C. 23 xpomocomsl, 46 monekyn JIHK

D. 92 xpomocowmsl, 46 mosiekyn JIHK

E. 46 xpomocowm, 46 monexyn JJHK

5.B sgpe comaTMyeckoil KJETKM MYWKH Apo3opuiabl — 8 Xxpomocom.
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Cko0J1bKO XpOMOCOM Oy/1eT B KJIeTKe Ha cTajaun aHaga3bi-2?
A.8

B.16

C.4

D.32

E. 64

6. HazoBuTe c1IOCOOBI NOJIOBOT0 PA3MHOKEHUS
A.Konbroramus v mm30roHus

B. [laptenorenes u pparmenranus

C.IloukoBaHue ¥ CTPOOUITAIIUS

D.Konbrorauus 1 Komyssius

E. ITonusMOpHOHUSA 1 KOITYJISIIUS

/. Ha xakoil cTaguu mMeiio3a Jo4yepHHe XPOMOCOMBI PacXoJsiTcsl K MOJI0caM
KJIeTKH?

A. Anagaza-1

B. Metadaza-1

C. Tenodaza-2

D.IIpodaza-2

E. Anadaza 2

8. KpoccuHrosep npoucxoamr B:

A.Tlpodaze-1

B. [Ipodaze-2

C.Mertadaze-1

D.Tenodaze-2

E. UaTepdaze-1

9. Penykuusi XpoOMOCOMHOI0 MAaTEPHAJIa MPOUCXOIUT HA CTAMM:
A.Meradasbi-1

B. Meradasbi-2

C. Tenodasbi-2

D. Anadassi-1

E. IIpodazsi-1
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10. CkoJbKO KJIETOK OOpa3yeTrcsi M3 OJHOW MATEPUHCKON KJIETKH

pe3yJabTare mMeiio3a?
Al
B.2
C.3
D.4
E.8

IIpoToK0J NPaKTHYECKOT0 3aHATHS

Jlara

3ananue Nel Cpagnumenvnas xapakmepucmuka MUmo3a u meiosa.

3anonHuTe TAOIHUITY:

Meiio3
dDa3pl Muro3
IlepBoe Bropoe
neJieHue JeJieHne
Ilpoghaza
Memadhaza
Anagaza
Tenogasza

na kakux kiemok

xapaxkmepen

Konauuecmeo knemok,
Komopule oopa3yromcs
U3 00HOU MAMEPUHCKOU

KiemkKu
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3aganme Ne2 Buowt pazmmnosicenus.

3anongHuTEe TAOIHITY.

Buabl pasMHOKeHUs

Y KOro mpoMcxoauT

MuTo3 Ha 2 ocoou

BecnoJioe: MHoXXeCcTBEHHOE [ejIeHUE
oy (mmm3oroHus)
O00HOK/IEMOYHbBIX IlouxkoBanne
Cnopoobpa3zoBaHue
IHloukoBaHue
o y Cnopoob6pa3oBanue
MHO20K/1EMOYUHBIX [TonusmMOpuoHuUs
BereratusHoEe
Konrbrorarus
Konynsanms
ITonoBoe:
a.
® Yy 00HOK1emOYHbIX
0.
B.

ey

MHO20KJ/1€EMOUHbIX

Konynsiumst (Bu)

[TapTenorenes

CuTyannoHHbIE 3aJ1a4U;

1. K kaxoil ¢opme pa3MHOKEHHUS OTHOCHUTCS MOJUAIMOPUOHMS, BCTPEUAETCS JIU

OHa y 4eJIoBeKa?

2. IBoe MyXuMH (MOHO3UTOTHBIC OJIU3HEIBI) BCTYNUIM B Opak ¢ JBYMs

KEHITMHAMHU (TOYK€ MOHO3WUTOTHBIE ONM3HEIBI). B Kaxmoil cemMbe pOaUIOCh IO

MaJlbuuKy. ByyT 11 OHM OX0KU APYT HA pyra, Kak MOHO3UTOTHBIE OJIU3HEIbI?

3. HO‘{CMY KOHBIOTalUIO HAa3bIBAIOT IIOJOBBIM IIPOLECCOM, a4 HE paSMHO}KCHI/ICM?

JaTa v nognuch, npenoaaBaTeis
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3AHSATHUE Ne 7

1. TEMA: BUOJIOI'MYECKHUE OCOBEHHOCTHU PEITPOAYKLHUHA

YEJIOBEKA. TAMETOI'EHE3
2. AKTyaJlbHOCTh TeMbl. YenoBeky Kak OHMOJIOTHUYECKOMY BHJIYy MpPHUCYIIE
M0JIOBOE pa3MHOkeHHe. Ho B OoTinuuMe OT >KMBOTHBIX, 3TOT HMPOLECC MMEET He
TOJIbKO OHMOJIOTMYECKUI XapakTep, a U NpuoOpeTaeT COIHMaIbHOE 3HAYEHHE.
3HaHusg OMOJOTHYECKUX OCOOEHHOCTEN pEenpoAYKIIMH YEJIOBeKa U BIMSHUS Ha HEE
COLMANIbHBIX (haKTOPOB OYEHB BAXKHO JJISl KAXKIOTO YeJIOBEKa.
3. Heasn 3anaTus. Hayuutbcst TpakToBaTh 0COOCHHOCTH PEMPOIYKIIMH YeJIOBEKa B
CBA3M ¢ €€ OMOCOLMANBbHOW CYIIHOCTBbIO; HM3YyUYHUTh MEXAaHHM3M TaMeTOreHe3a,
BBISICHUTh XapaKTEpHbIEe OTIMYUTENIbHBIE YEPThl OBO- M CIEpMaToreHe3a u
0COOCHHOCTH OIJIOJJOTBOPEHHUSI.
4. 3apaHus 118 CAMOCTOATEIbHOI padoThl BO BpeMsl NOAT0TOBKH M
NpoBeeHUs] 3aHATHS.
4.1 Teoperu4eckne BONPOCHI K 3aHATHIO:
1. ITonoesie kneTku. CTpoeHue, QyHKIUU.
2. 'ameToreHnes: cnepMaToreHes, OBOreHes.

3. OmnomoTBOopenue. OcOOEHHOCTH PEMPOTYKIIUN YETOBEKA.

[Ipu DOATOTOBKE K 3aHSATHUIO CTYJICHTHI 06pama}0T BHUMAHHNEC HA CJICAVIOMICC.

Ilonoswie knemku (camenst) BHIMOMHIIOT PYHKUINIO TIEpEeIayd HACIEICTBEHHOTO
MaTepuaia OT pOJAUTENEH K TOTOMKaM.

Cnepmam030u0bl — MYJKCKHUC ITIOJIOBBIC KIICTKH. Onu IMOABHMIXXHBIC (O6CCHC‘{I/IBaIOT

BCTpEYy ramer), MUKPOCKOITMYECKUX pa3MepoB. Crnepmato3ounabl
MJIEKOIIMTAIOIINX COCTOST U3 20106KU, wieiku u xéocma. Ha nepenneM koHue
207106KU HAXOUTCS aKkpocoma (BUIOM3MEHEHHbIN anmapat ['onbmku). Akpocoma
BbIICTSIET (PEPMEHTHI, KOTOPBIE PACTBOPSIIOT 000JOUYKU SHIEKIETKH. OCHOBHYIO
Maccy TOJOBKM 3aHuMaeT sapo. llurommazmMa Haxoaurcs B KMIKOCTHO-
KPUCTAJUIMYECKOM COCTOSIHUM. B werike HaxomsTCs LEHTPUOIb W CIHpaIbHas
HUTb, KOTOpass OOpa30oBaHa MUTOXOHAPUSMU. X60ocH: BBINOJIHSIET AaKTHBHbBIC

JIBUOKCHUSL.
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Huiueknemku — )XCHCKHME T10JIOBBIC KJICTKHU. HCHOI[BI/I}KHI)IC, KPYIIHBIX Pa3MCpPOB.

SinexiieTkn copepkKaT BCE TUIHMYHBIE OPraHOMAbBI KJIETKU. B HHX comepxkarcs
MUTATENIbHBIC BellecTBa (OKENTOK) Uil Pa3BUTUA 3apojbliia. SHIeKIeTku
MOKPBITHI  000JI0OYKaMH, KOTOPBIE BBITIONHSIIOT 3alIUTHYIO U TPOPUIECKYIO
byHKIMIO. Y TJIANEHTAapHBIX MIICKOTHUTAIONIMX OHU O0ECIeYMBAIOT CBS3b
3apo/IblllIa U CTEHKU MAaTKU MAaTEPUHCKOTO OpraHu3Ma.

[Tpouecc popmMupoBaHus MOJOBBIX KIETOK (TaMET) HA3bIBACTCS 2AMENL02EHES.

Cnepmamozenes.

CeMEHHHUK COCTOMT M3 MHOXKECTBAa KaHaiblleB. KaXXIpli KaHajiell COCTOUT W3
HECKOJIbKUX CJIOEB KIETOK. KaXabli CJIOM — DJTO MOCHEIOBATEILHBIE CTagun
pa3BUTHUA CLIEPMATO30UIOB.

1. 3ona pa3mHo:xkeHusi. HapyxXHblii CIOil KJIETOK — 3TO CHEPMAMOZOHUU

(MMEIOT KpYMHOE AP0 U HEOOJBIIOE KOJIMYECTBO LUTOIUIA3Mbl). DTHU KIETKH
JensiTes myteM MuTo3a. [1oaToMy ceMeHHHK yBelInYuBaeTcs B pa3mepax. 2Nn2cC.

2. 3ona pocra. Korma HacTymaeT mojoBasi 3peiocTh, YacTh CIIEPMATOrOHUEB
MPOJOIDKAET JEIUThCS MyTeM MUTO3a. [[pyras 4acTh KIJIETOK MEPEXOJUT B 30HY
pocTa. YBEIUUYMBAETCA KOJIMYECTBO LUTOIIIAa3Mbl. KIIETKH CTaHOBATCS KpyIHEE.

OHHM HaA3BIBAIOTCS HepeuUHble cnepmanouumosl. 2N4cC.

3. 3ona co3peBanusi. I[Ipoucxomutr naBa JneneHuss Menosza. M3  kaxmoro

INCPBUYIHOIO CIICpMaTonuTa 06pa3yeTC$1 JABa 6mMOPUUHBIX chepmamouuma

(Metio3-1) n2c, a 3atem deTbipe cnepmamudst (Meiio3-2) NC.

4. 3ona ¢popmupoBanus. 13 cniepmatus GopMUpYIOTCS cnepmamo3oudst. NC.

VY IUKuX KUBOTHBIX CIIEPMATOTEHE3 MPOUCXOIAUT TOJBKO B OMPEACIEHHOE BPEMS
roja. Y JIOMalIHUX KMBOTHBIX U YEJIOBEKA CIIEPMATOre€HE3 UAET MOCTOSHHO.
Qsozenes.

1. 3ona pa3mHokeHusi. Qozonuu (UMEIOT KPYIHOE SJApPO U HEOOJBIIOE
KOJMYECTBO  I[MTOIJIA3Mbl) WMHTEHCHUBHO  JIENSATCA  MyTeM  MHUTO3a. Y
MJICKOMUTAIONIMX M 4YEeJOBEKa 3TOT MEPUOJl 3aKaHYMBaeTcs a0 poxaeHus. K
MOMEHTY poOXJaeHusd Yy JneBodek coxaepxurca 400-450 oBoronuweB. OnHu
COXPaHSIOTCSI MHOTO JIeT. 2N2C.

2. 3ona pocra. Korja HacTymaer mojoBas 3peioCTh, OBOTOHUU YBETUYMBAIOTCS B
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pa3Mepax. B HHMX HakaruMBaeTCsl JKEJITOK, HUp, NUIMeHThl. (OOpa3yroTcs

nepsuunsle 0gouumpl. Kaxxipiii OBOIIUT OKPYKAETCA MEIKUMHU (POJUTUKYIISIPHBIMU

KJIETKaMH, KOTOPBIE JAI0T eMy nMUTaHue. 2n4c.
3. 3ona co3peBanus. Ilpoucxomur nBa genenust wmenosza. lluromnazma
HEOJIMHAKOBO PACHpPEACNSCTCS MEXAY MIOYEPHUMHU KIeTKamu. M3 mepBUYHOTO

OBOIIMTAa 00pa3yeTcsl gmopuunvli_0goyum (COACPKUT MOUTH BCIO LIMTOIJIA3MY) U

Hanpasumenvhoe _menvye 1 nopadka (Meiios-1) n2c. U3 Bropu4HOTO OBOIMTA

oOpasyeTcsi ogomuda NC W HanpasumenbHoe menvue 2 _nopaoka (Meiios-2).

Hap AJIJICJIIBHO, HaIlpaBUTCIbHOC TCIBbLC 1 nopsiaka JACINTCA Ha JABa

Hanpagumeavnvix meavua 2 nopsaoka (NC).

VY 4yenoBeka, Kak y BCEX IUIALICHTAPHBIX MJIEKOMUTAIOINX NEPUOIbI PA3MHOKECHHUS
U pOCTa SUIEKIETOK MPOXOAAT B (OJTUKYIaX SIMYHWKA. Bo Bpems OByISIHH
CTeHKa (hOJUIUKYJIa JIOMAETCS U OBOIUT MOMAJAeT B OPIOUIHYIO MOJIOCTh, a 3aTEM B
MaTouHble TpyObl. llepron co3peBaHust SUIEKIETOK MPOUCXOIUT B MATOYHBIX
TpyOax. 31ech MPOUCXOAWT OIUIOJIOTBOPEHHE HAa CTaaud (HOPMUPYIOMIETOCS
BTOPUYHOI'O OBOILIMTA, KOTOPHIM JOCTUT CTAJIUU JUKTUOTEHBI (AUILIOHEMa). Meiio3
3aBEepIIACTCS TIOCJIe TPOHUKHOBEHHS CIIEPMATO30M7a B  (DOPMUPYIOIIYIOCS
SIMLIEKJIETKY.

4. 3ona ¢opmupoBanusi. M3 oBoTtuasl dopMupyercs guuexiemka NC, a

HanpaBUTCIbHBIC TCJIbIId PACTBOPAKOTCH.

OanOOmeopeHue — OTO COCAMHCHHA ABYX IaM€T C O6pa?>0BaHI/ICM 3UI'OTHI, U3

KOTOPOM Pa3BUBAETCS HOBBIM OPTraHU3M.

dDas3zvl onn00omeopenu:

® axmueayusa Aiya — TOOYXKJIEHUE K Pa3BUTHI0 — TPOHUKHOBEHHE B
AUIEKIETKY  CIEPMAaTO30HU/Ia. @epMEHT  THMANypOHHA3a  PaCTBOPAET
boIHKYISpHBIE KIETKU;

®  cuHKapuozamusa — 0Opa30BaHUE AUIUIOUMIHOTO SIApa 3UTOTHI B PE3YJIbTATE
CJIMSIHUS TAIUIOUIHBIX SIZEP MOJIOBBIX KIETOK.

buonozuueckoe 3nauenue oniooomeopenus:

1. BoccranaBnuBaeTcsi AUIMIOUIHOE YUCIO XPOMOCOM B 3UTOTE.

2. OHHOI[OTBOpeHI/Ie — OJUH N3 MCXaHHU3MOB KOMOMHATHUBHOMN U3MCHYHMBOCTH,
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TaK Kak B 3UTOTE OOBEIMHSIIOTCS HACCICTBEHHBIN MaTepual JByX OPTaHU3MOB Y
MTOTOMKOB.
3. N30upartenbHOCTh  OIUIOJIOTBOpPEHUS  (TOJABKO B TIpefenax  BHUJA)

obecrieynBaeT COXpPaHCHUC BHU/JIa KaK LECJIO0rO.

Y wMyxuyuH 10 monoBou 3penoctd  (00bruHO 10-14 71€T) ceMeHHUKH He
GyHKUHOHUPYIOT. DYHKIIMY CEMEHHUKOB CTUMYJIUPYIOTCS TOPMOHAMU TUIIO(DU3A.
PenpoaykTBHBIN IEPUOA MY>KUYMH IPOAOIDKAETCS 10 CTAPYECKOr0 BO3paCTa.

YV JKEHIIMH MOJIOBAs 3peJIOCTh HAacTymaeT B 13-26 jieT, a penpoAyKTUBHBIN MEPUO]T
npoaospkaercs 30-40 nert.

[IpoAYKTUBHOCTh TaMET Y MYXYUH HJET MOCTOSIHHO, Y >KEHIUH MEPUOIUYHO (B
CpeIHeM OJWH pa3 Kaxiaple 28 gHeH) U3 TeX OBOIMTOB, KOTOPHIE
chopMHpOBaNUCh, €€ Ha paHHUX OdTanmax 3MOpuoreHe3a. Takum oOpazom,
SAUIEKJIETKA, KOTOopas o0pa3yercss B KOHIE PENpPOAYKTHBHOTO TMEPHOJA,
HakarivBaeT OOJbIIOE YHUCIO MyTaluuid. Y 4YeloBeka OIUIOAOTBOPEHHUE
BHYTPEHHEE.

[Iporecc ona0A0TBOPEHUSI MIPOUCXOIUT B BEPXHUX OTJEIaX MATOYHBIX TpyO. U3
BoeuBIuxcs 200 MitH. ciepMaro3ouoB ctoaa monaaaroT 100. CmocoOHOCTh K
OIUIOJJOTBOPEHUIO y CIIEPMATO30UIOB COXPAHSIETCA B TeueHue 1-2 CyTok, y

SUIEKJIETOK — B TEUCHHUE CYTOK MOCJIC OBYJISIIUH.

4.2. TecThl 1JIA CAMOKOHTPOJIS:
1. ComaTuueckas KJeTKa OTJINYAETCS OT MOJI0OBOI HAJIMYMEM:
A S npa
B.Pu6ocom
C. lumoniHoro Habopa XpoMOCOM
D.[{uTtorazmMaTuyecko MeMOpaHsbI
E. Dupomia3zmaruyueckoil cetu
2. Kakasi cTpykTypa KJIeTKH o0pa3yeT akpocomy?
A.Kommiekc I'onpmxn
B.Muroxonapus

C.JIuzocoma
61



D.Pu6ocoma

E. LlenTproas

3. B KaKkHMX KJIeTKax 4eJ10BeKa MPOMCXOIMT NepBoe MeiloTH4YecKoe j1ejieHue?
A.OBoronusix

B.CnepMmaronurax rnepBoro nopsjka

C.CnepMarumax

D.OBoTuaax

E. CnepmaToroHusix

4. Ha kakoii cTaguu criepMaToreHe3a npoMcxoauT Meiios?
A.PazMHOXeHUs

B.Pocra

C. ®opmupoBanus

D.Co3peBanus

E. He npoucxoaut

5. SlifuexkeTka uMeeT:

A.T'onoBKy

B.leliky

C.Xenrounsle rpaHybl

D.XBoct

E. Akpocomy

6. Kak Ha3piBaercs craaus npogasbi-1 meiio3a, HA KOTOPOil NepBHYHbBbIE
OBOLIUTHI HAXOAATCH B COCTOSIHMH MOKOS 10 T0JI0BOT0 CO3PeBAHUA?
A.Jluriionema

B.Ilaxunema

C.Jlentonema

D.luktnoHema

E. lnakunes

/. KakuM myTém e Tcst 0BOrOHum ?

A.AmuTo3zom

B.OHnomuro3om

C.Muro3om
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D.Meiiozom

E. [loukoBanuem

8. Kak Ha3bIBalOTCH KJIETKH M KAKOH OHU UMEIOT reHeTH4eCKHii MaTepuaJl B
30He Pa3MHOKEHHS NPHU criepMaToreHese?
A.Cniepmatupi, 2n2C

B.IlepBuunbie criepMaTOLMTHI N2C

C.Cnepmaroronun, 2n2c

D.IlepBuuHbie CrIepMaTOLMThI, 2n4C

E. BropuuHble cnepMaToUuThl, n2¢

9. Ckoubko siinexkyneTok oopasyercs u3 100 oporonuii?
A.100

B.50

C.200

D.300

E.400

10. Ckoabko ciepMaTo30u10B oOpa3yercs u3 50 cnepmaToronuen?
A.100

B.50

C.200

D.300

E.400

IIpoToKO0/ NPAKTUYECKOTO 3AHATHS
JlaTta

3amanue Nel Cmpoenue nonoevix Kiemox.

PaCCMOTpI/ITC npemnaparnel Cpe3a sSIMYHHKA M CIIEPMATO30MIbl MJICKOIIMTAIOIIHNX.

3apucyiiTe SUIIEKIIETKY U criepmaTo3on. Crenaiite 0003HaYEHUS.
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3amanue Ne2. 'amemoczenes.

[Ton muxpockonom (7x40) paccMOTpUTE MOCTOSHHBIM MIpenapaTr MONEepeYHOro
cpe3y KaHajblla ceMeHHuKa. Haiiiure 30HbI - pa3MHOXEHUS, pOCTa, CO3pEBaHUS,
dbopmupoBaHus. 3apucyiTe HEOOBINONW CEKTOP OJHOTO CEMEHHOTO KaHaJbIla U
3aMUIIATE Ha3BaHUSI 30H, KJIETOK, KOTOPHIE B HUX 00pa3yrOTCs, CIIOCO0 JEICHUS U

HNX T'CHCTUYCCKYIO XapaKTCPUCTHUKY. I/I?)y‘H/ITe 1 3alIMIIUTE CXEMY OBOI'CHEC3A.
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CHTV&HI/IOHHBIG 3aJa4yn.

1. Kakoe KOIMYECTBO ayTOCOM CoOaepkHUTCs B wMeTadaze-1 weioza mpu
raMeToreHese y uejaoBeKa?

2. Cxonpko oOpasyeTcsi CriepMaTo30uI0B, €CIIM B criepMaTtoreHe3 BeTymuiio 120
CIIEpMATOrOHUEB?

3. B kakoil mepwon oOBOreHe3a MPOMCXOAUT MPEeoOpa3OBaHWE JAHUILIOWIHOTO
HabOpa XpOMOCOM B TaIlJTIOU THBIN?

4. C yeM cBsi3aHBl MOPQOJIOTUYECKUE OTIMYUS MYKCKHX W JKCHCKHX MOJIOBBIX

KJIETOK?

)laTa H IIOJAIIMUCH NpenoaaBaTeida

3AHATHUE Ne 8
1. TEMA: KOHTPOJIb YCBOEHUSA COAEPKATEJBHOI'O
MOAYJIS 1 «<MOJEKYJSIPHO-KJIETOUYHBI YPOBEHb
OPI'AHU3ALINU KU3HWN»
2. lean 3ansaTHs. BEIIBUTH 3HAHUS CTYJIEHTOB IO TEOPETUIECKUM BOIIPOCAM
COJZIepKATENBHOTO MOYJIA 1.
3. 3amaHus AJsl CAaMOCTOSITEILHOI padoThl BO BpeMsl OATOTOBKH M
NPOBe/IeHNs] 3aAHATHS.
WTOroBeIi1 KOHTPOJIb COAEPKATEIBHOTO MOAYJIS | MPOBOAUTCSA IO TECTOBBIM
3aganusM tuna KPOK-1. Jlj1si moAroToBkM K ciaaye COAEPKaTEIbHOTO MOIYJIA

CTYJIEHTBI IO BOIIpocaM 3aHATUN Ne 1-7 moaydaroT TeCTOBBIE 3aJaHUs.

COJEPKATEJIbHBIH MOJYJIb 2

3aKonomepuocmu HaAC1e0CMEEHHOCMU U USMEHYUGOCU
SAHATHE Ne 9
1. TEMA: 3AKOHOMEPHOCTH HACJIEAOBAHUSA I'EHOB.
3AKOHBI MEHAEJISA

2. AKTyaJ'IbHOCTb TEMBbI. O,ZIHI/IM 13 BAOKHEHUIIINX pa3aciioB OMOJIOTUH SIBJISICTCS
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reHeTuka. ['eHeTuka TecHO cBs3aHa ¢ MEAUIMHOMN. 3BecTHO OoJiee NByX ThICSIY
HACJICICTBEHHBIX OOJIC3HEW U aHOMaJHK pa3BuTHs. X n3ydaror Ha
MOJIEKYJIIPHOM, KJIETOYHOM YPOBHSX, HA YPOBHE OPTaHU3Ma U MOITYJISIIUN
JIOAEN.

3. Heasb 3ansaTus. V3yuntb 3aKOHOMEPHOCTH HACIEAOBAHUS MEHACIUPYIOLIUX
IIPU3HAKOB Y OpraHu3MoB. HayuuTscs pemars reHeTHYeCKre 3a/1a4u.

4. 3apaHus VI CAMOCTOSITEIbHOM PadoThl BO BpeMs MOATOTOBKHU H
NPOBEACHHUSA 3aHATHA.

4.1 TeopeTruveckue BONPOCHI K 3aHATHIO:

1. 'eneruka.  OCHOBHBIE = TE€PMUHBI M  TOHATHA  TIEHETUKH. Meroa
rUOPUI0JIOTMUECKOT0 aHAIN3A.

2. Monorubpuanoe ckpemupanue. I u Il 3axkonst I'.Mennens.

3. JleranbHble reHbl. OTKIOHEHNE OT 0’KUJAEMOTO PACILEIIIICHHMS.

4. Ananusupyroliee CKpelBaHie, ero NpakTHUeCKOe IPUMEHEHHUE.

5. lu- u nonmurubpuanoe ckpemupanue. 111 3akon Mennens, ero uuToI0rn4ecKue

OCHOBBI.

[Ipu mOATOTOBKE K 3aHSATHUIO CTYJICHTHI o6pa1ua10T BHUMAHHEC HA CJICAVYIOMICC:

I'enemuka — 310 HayKa O 3aKOHOMEPHOCTSX HACIIEJCTBEHHOCTH U U3MEHUYUBOCTU
OpPraHU3MOB.

Hacneocmeennocms — 3TO CBOMCTBO OpraHu3MOB II€PCaaBaTb OCOOCHHOCTH

CTPOCHUS U KUSHCACATCIbHOCTHU ITIOTOMKAM.

H3menuueocmov — >TO CBOWCTBO OpraHu3MoB HpI/IO6p€TaTB HOBBIC IIPHU3HAKH B

IIPOIIECCE UHINBUAYAIBHOTO PA3BUTHS.

DJIeMEHTapHBIMU TUCKPETHBIMU €AUHUIIAMHU HACJIEICTBEHHOCTH U U3MEHUYMBOCTH
SBJIIOTCSL T€HBI. I'en — MOoCleI0BaTENbHOCTh HYKJIEOTH0B B MoJiekyine JIHK (y
HekoTopbix BUpycoB — PHK), onpeaensitonuii nocneqoBaTeabHOCTh AMUHOKUCIIOT
KOHKpeTHoro nonunentuaa, T-PHK, p-PHK.

Poxnenue renetuku — 1865 roa. B srom roay I'. Mengens caenan JokKjiaa B
oOmiectBe ectectBoucnbiTareneil (r. bpHo) «OneITel Haj pacTUTEIBHBIMHU

ruGpunamn». Tepmun «rem» B Hayky Bén M. Morancen B 1909 roxy. Fm ke
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OBLIO NPEUI0KEHO HA3BAHNUE HAYKH — KTEHETHKA.

OcHoéHble noHAmMUA 2eHeMUKU:

Annenvhvle 2embl — TEHBI, PACIOJIOKEHHBIE B OJMHAKOBBIX JIOKYCax
TOMOJIOTHYHBIX XpPOMOCOM U  ONPEACIHIOIIME pPa3BUTHE aAJIbTEPHATHUBHBIX
IIPU3HAKOB.

Anvmepnamuénsvle npu3HaKu — B3aUMOMCKIIOYAIOLIEE IPOSBICHUE OJHOTO U
TOTO ke mpu3Haka. Hanmpumep: kapuil u roixy0oii LBET ra3, INaJKkue U KypyaBble

BOJIOCEI Y YCJIOBCKaA.

Homunanmnuiii 2en (A) — TEH, TPOSBIAIOUIMIICS y THOPUAOB MEPBOrO
IIOKOJICHHS.
Peyeccugnviit 2en (a) — T€H, HE TNPOSBIAIOUIMIICS y THOPUIOB IEPBOTO
MIOKOJICHHSI.
I'omo3zuzomnwtit opzanusm — B TOMOJIOTUYHBIX XPOMOCOMAax JIOKaJIM30BaHBI

OJINHAKOBBIE aJJIEJIbHBIE T€HbI (JIBa JOMUHAHTHBIX — AA WIH JiBa PEUECCUBHBIX —
aa). Takolt opraHu3M 00pa3yeT OJWH THUI TaMeT W HE NMaéT pacIICIUICHUS TMPHU
CKpEUIMBAaHUU C TAKUM K€ IO T€HOTUITY OPTaHU3MOM.

TI'emepo3ucomuslit opeanuzm — B TOMOJIOTUYHBIX XPOMOCOMAX JIOKAJIM30BAHbI
pasHble TeHBl OJHOM ayienbHOU mapel (Aa). OH oOpa3yeT /1Ba THUIAa raMeT U Tpu
CKPEILIUBAHUHU C TAKUM K€ TI0 TEHOTUITY OPTaHU3MOM JIa€T pacileryieHHe.
I'enomun — COBOKYITHOCTh (CHCTEMA) BCEX T€HOB OpPraHU3Ma.

denomun — COBOKYITHOCTh BCEX NMPU3HAKOB M CBOMCTB OpraHU3Ma.

OCHOBHOI METOJ] TEHETUKU — 3TO MEM 00 2udpudonocuiecko2o ananuza. OH ObLI
cosnan ['. Mennenem.

ITOT METOJA BKJIIOYAET:

1. Iloobop ona onvima pooumenvckux nap, KOmopvle OMJIAUYAIOMCA NO OOHOU
UU HECKOIbKUM RAPAM ajlbmepHamueHblX RPUIHAKOG.

2. H3yuenue nacined08anus NPU3IHAKO8 y 2UOPUO06 HeCKOIbKUX NOKOeHUIL.

3. Kauecmeennwtit u KoauuecmeeHHwvlll y4em NPOAGIACHUA HNPUSHAKOE Y
2uopuooe.

4. Ananu3 3uzcomnocmu y Kaxicoou 2udpuoHoit ocoou.

OCHOBHOI OOBEKT HCCIIECOBAHUS — TOPOX. DTO CAMOOIBUISIONIEECS PACTCHHUE C
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KOPOTKHM IEPUOJOM pPa3BUTUSA. Y HEr0 XOpOILO BBIPAXKEHBI aJbTEPHATHBHbBIC
IPU3HAKHU.

Momnozudbpuonoe ckpewiueanue

Menzens Hauaad CBOM HCCJIENOBAHUS C MOHOTHOPHIHOTO CKpPEIIUBAaHUSA. DTO
CKpeIllMBaHMWE, B  KOTOPOM  OPraHM3Mbl  OTJIMYAKOTCS  OJHOM  IapoM
QIBTEPHATUBHBIX NPU3HAKOB. OH CKpEIMBAI IOPOX C JKEINTBIMU M 3€IEHBIMU
ceMeHaMH. B mepBOM NOKOJIEHUH BCE pACTEHHs OBbLIM C KENTHIMU CEMEHaMHU.

Menzens ycTaHOBUI 3aAKOH €IMHO00pa3usl TMOPHUI0B MEPBOI0 MOKOJEHUS.

Ilpu ckpewgueanuu 20mMo3u2omuvlx 0codeil, KOMmopsvle OMAUYAIOMCA HO 0OHOU
UU HEeCKOJIbKUM RaApam aibmepHamusHvlX HPUIHAKOS, nepeoe NOKoJieHUue
2uOpu006 eOuHo0OPA3Ho U no henomuny, u NO 2eHOMUNY.
JKénTplid LBET roponivH — A
3enEHbIN IBET TOPOIIUH — a

P Q AA xJ aa

G A a

F, Aa- 100 % xéntnie

3aKoH pacmienJieHus NPU3HAKOB V THOPW/IOB.

Menzaens ckpemuBan THOPUABI TMEPBOTO IMOKOJIEHUS (PAacTeHHs C JKEITHIMU
cemeHamu). Bo Bropom nokonennu (F,) oH monydwnn 2 Buia pacTeHuit:
— OoJbIIas YacTh pacTeHH nMea )EnThie cemena (75%)
— MEHBIIIEe ObUIO PACTCHUI ¢ 3eJIEHBIMU ceMeHaMu (25%)
Tak Menzenp ycTaHaBIMBacT 3aKOH PacIlenIeHUs
Ilpu cKkpewjusanuu 2emepo3uzomuplx o0coodeil, Komopvie OmMAUYAIOMCA NO
OOHOIl nape albMEPHAMUBHBIX NPUHAKOS, Y HNOMOMKOE Habdnwoaemcs
pacwennenue ¢ coomnowenuu 1:2:1 no zenomuny u 3:1 no penomuny.

P QAa x 4 Aa

G A a A a

F, AA, Aa, Aa, aa

% )KEnTele; Y4 3eN€HbIC

68



T'unomesa (3axkon) uucmomol 2amem

Uto0Obl OOBSICHUTH 3aKOH paculeruieHus MeHaenb NPeArnoaoKuI, YTO THOPHIBI
NOJyYaroT NPU3HAKUM OT CBOMX pOJUTENeH uepe3 rameThl. B ramerax ectb
«HacJenCTBeHHbIE (PaKTOPbI» (T€HBI), KOTOPbIE ONPEACIIAIOT MPU3HAKU THOPHUIOB.
['eHbl NoMagaloT B raMeThl B MPOLIECCe TaMETOTeHe3a: MpU MeH03€ TOMOJIOTUYHbBIE
XPOMOCOMBI PACXOAATCA K pa3HbIM ToitocaM. [loatomy u3 kaxcooii nape 2enoa,
KOmopble HAX00AMCA 8 XPOMOCOMAX, 8 2aMeny nOonaodaem moJibKo 0OUH 2€H.
OTa 3aKOHOMEPHOCTH TMOJIyYniIa Ha3blBaHUE «3AKOH YUCHOMbL 2AMem», TaK KaK

ObLIa I0Ka3aHa MPOIIECCOM Meio3a

AHnanuzupyrouiee cKpewiuganue — 3T0 CKPEIIUBAHUE OCOOW, TEHOTHI KOTOPOM
HAJ0 Y3HaTh, C OCOOBIO PEIEeCCUBHOW. AHaIU3UPYIOIIEe CKpellMBaHUE
WCITIOJIB3YETCSI JIJISl OTPEIETICHIS TEHOTUTIA POIUTENEH 10 (DEHOTUITY TIOTOMKOB.
Ecnu B pesynbrare ckpemyBaHus HabmoaaeTcs pacuierienue 1:1 no ¢penomuny,
TO 0COO0b — TIeTepO3UroTHas, €CiAu HaOMIoJaeTcs eauHooOpa3ue, TO 0Co0b —
TOMO3UT'OTHAs.

A — 4€pHBII OKpac cobak

a — KOpUYHEBBINA OKpac cobak

)P Q2 Aa x J aa 2)P Q AA x Jaa
G A a a G A a
F, Aa; aa F, Aa- 100% uépnbie
1:1

YEpPHBIC; KOPUYHEBBIC

Jlemansuvie 2envl — 3TO TEHBI, KOTOPHIC BBI3BIBAIOT THOENh opranm3ma. Korma B
OpraHu3Me €CTh TaKOM IreH, TO pe3yibTaThl pacuieryieHus: OyayT ApyTue.

Hanpumep:

A — OpaxunakTuaus (KOPOTKUE TPyOUaThie KOCTH)

a — HOpMaJIbHOE CTPOCHHE CKelleTa

AA — letal (ru0ep 3UroThl Ha paHHUX dTaNax Pa3BUTHA)

Aa — Ku3HecnocoOHbI (MaJbI POCT, KOPOTKUE MAJIbLIbI PYK U HOT)
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P QAa x & Aa
G Aa A a
F. AA; Aa;, Aa; aa

letal Opax.; HOpMa

Pacmiennenue no ¢penomuny v cenomuny 2:1

Juzudpuonoe ckpeuwiueanue

Menaenb CKpcIiuBaJl PaCTCHUS, KOTOPBIC OTIIMYAIOTCA 110 ABYM IIPpHU3HAKAM:

— I10 LIBETY CEMSIH: XKEITHIE U 3€IEHBIE.

- 1o opme ceMsH: IIaJKue U MOPIIMHUCTHIE.

B F; Bce rubOpuapl UMenu IOMHHAHTHBIE MPU3HAKU: KENTHIE U TJIaJIKHE CEMEHa,

IMIOTOMY 4TO IIPOABHIICA 3aKOH ezmHoo6pa3H51 I‘I/I6pI/II[OB IEPBOIro MOKOJCHHUA.

A — KENTHINA LIBET TOPOLINH
a — 3eJIEHBIN IIBET
B — rnajakas moBepxHOCTb

b — MopMHUCTAS

P @ AaBb x & AaBb
G AB Ab AB Ab
aB ab aB ab
F, 9AB:; 3Ab; 3aB; 1lab
K. TJI, K. M.; 3.TJ.; 3. M.
[Ipy ckpenMBaHUU THOPUIOB TEPBOTO
TTOKOJICHHSI B F, IIPOM30IILIO
paciierieHue:
no ¢penomuny: 9 — XENTHIC TIaNKHUE,
3 — )KENThIe MOPIIMHUCTHIC
3 — 3eJIEHBIE TT1aJIKUE;
1 — 3enéHble MOPITUHUCTHIC

no cenomuny: 4:2:2: 1
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Menaens YCTAHOBHUIJI 3aKoH He3aBHCHMMOI'0 HACJeI0BAHUSA M KOMOMHHPOBAHUS

IMPU3HAKOB.

I'envt u npusnaku, Komopbsie oHu onpeoenaom, HaAcC1e0YIOMcea He3a6UCUMO OpY2
om 0pyza u MoZym KOMOUHUPOEAMbCA 6 PA3IUYHBIX 6APUAHMAX.

3aKOHOMEPHOCTH, OTKphITbIE I.MeHaenemM HOCAT CTaTUCTHYECKuU Xapakrep. OHH
JAX0T BO3MOYKHOCTB PACCUNUTATh BEPOSITHOCTH IPOSIBIICHUS ITPU3HAKA y MOTOMKOB. Ho
TEOPETUYECKAsT 3aKOHOMEPHOCTh COBHAAAET C OMIMPHUYECKOM TOJBKO IIpU
JIOCTaTOYHO OOJIBLINX YHCIIAX.

[Ipu3naku, HaciaenoBaHWE KOTOPBIX MAET moO 3akoHaM [.Mennens, Ha3bIBaroTCsS
MeHaenupyommmMu. OO0mee KOJWYeCTBO TaKWX MPU3HAKOB Yy UYEIOBEKa OTPOMHO.
Tax, 61M30pYKOCTh, OJUAAKTHIINS, HOPMAJIbHBIN CIIyX — IPU3HAKU IOMUHAHTHBIE, A

HOPMAJIbBHOC 3PCHUC, IIAATHUIIAJIOCTD, I''TYyX0Ta — PCLCCCHUBHBIC.

4.2. TecThl 1JIA CAMOKOHTPOJISI:

1. luckpeTHble eIMHUIBI HACIEICTBEHHOCTH MPeJI0KI HA3bIBATh F€eHAMMU:
A.I'. Mennenb

B.B. Moraucen

C.T. Mopran

D.I'. ne ®pus

E.V. barcon

2. 'enoTun — 310

A.CucTtemMa reHOB JaHHOTO OpTaHu3Ma

B.CoBOKyITHOCTh BHEIITHUX W BHYTPEHHUX MPU3HAKOB OpTraHU3Ma

C.Tammonansiii HaOOpP XpOMOCOM

D.CymMma reHoB opranuzma

E. Cymma reHoB B ayrocomax

3. [Ipu ckpemMBAHUM JBYX TOMO3HUIOTHBIX 0C00€il, KOTOpbIe OTJIUYAIHUCH IO
HECKOJIbKMM  aJIbTEPHATHBHBLIM MPHU3HAKAM, BCe THOPUIbLI OKa3aJIUCh
OJIMHAKOBBIMMU 110 reHOTHINy U (peHoTUNy. Kakasi 310 3aKOHOMEpPHOCTH?

A.l 3akon Mennens

B. Il 3akon Meunens
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C. 3aK0oH «YUCTOTHI» raMeT

D. III 3akon Meunnens

E. 3akon Moprana

4. ®eHOTHN —ITO:

A.Cucrtema BHEIIHUX U BHYTPEHHUX MPU3HAKOB U CBOMCTB OpraHu3Ma, KOTOphIE
(GopMUpPYIOTCS B OHTOT€HE3€

JurimonHbIi HAOOp COMAaTUYECKOM KIIETKH OpraHu3Ma

Cucrema reHOB JAHHOTO OpPraHu3Ma

[Ipu3Haku, KOTOpPBIE 00YCIABIUBAIOTCS AyTOCOMHBIMHA T€HAMU
[Tpu3zHaku, KOTOpHIE 00YCIABIMBAIOTCS FT€HAMU TIOJIOBBIX XPOMOCOM
Y4acToK XpOMOCOMBI, B KOTOPO# Pacno/I0KeH I'eH, Ha3bIBaeTCs:
AHTHUKOJIOHOM

Jlokycom

Kononom

LlenTpomepon

Hykneornaom

© Mmoo ®mP MU0

CKoJIbKO THIIOB TraMeT MOKeT 00pa3oBaThb OPraHu3M ¢ TI'€HOTHIIOM
AaBBCec, ecin reHbI PacinoJio;KeHbl B Pa3HbIX Mapax XpoMocoM?
1

2

4

8

16

OCHOBHOI METO/X TEHETUKH:

['eneanoruueckuii

bnu3HenoBbI

[TonymAIMOHHO-CTaTUCTUYECKHUI

[luToreneTnyecKkun

['uOpuonornueckoro aHaauza

©® MU O ®WP» NMOUO ™ P

IIpu KakoM CKpelIMBAHMM Y MOTOMKOB TMPOSIBJISIETCS pelecCUBHbIN

npu3HaK?
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AABB x aaBB

AA x aa

AABB x aaBB

Aaxaa

Aa x AA

Ykaxure rerepo3uroTHbIH OpraHu3Mm:
AABBCC

AABBCC

AABBCc

aaBBCC

aaBsCC

mMooO®» ©MmMO O B »

[EEN
o

. COBOKYIIHOCTBH I'eHOB Bcex 0c00eil B MOnmyJIsiiuM — 3TO:
I'enotun
I'enom
I'enodonn

Kapuotun

mo o w >

denoTnn
IIpoTOKO0J NPAKTHYECKOT0 3AHATHA
Jlara

3ananue Nel. Cumeoivl, Komopusle UCROIL3YIOMCA 6 2eHenUKe.

BblyunTe reHeTHIeCKy0 CHMBOJIHKY:

Q — 0c00b KEHCKOTO 10J1a

J' — 0c00b My>KCKOTO 110114

X — 3HAK CKPEIIMBAHUS MEKIY POAUTEIbCKMMU T€HOTUIIAMH
G — rameThl

F — moToMku

3axganue Ne2. 3akon «uucmomur) zamem.

3anosauTe Tabiuiy. OmnpenenuTe TUMBI TaMeT [JI 3aJaHHBIX B TabJuUIle
reHoTunoB. Pa3smectuTe TeHBI B XpomocoMmax (00O3HAUbTE aJlIeJbHbIC W

HCAJJICJIBHBIC FCHBI), I'CHbI, KOTOPBIC ONIPCACIAIOT PAa3BUTHUC HCAIBTCPHATUBHBIX
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ITPU3HAKOB.

I'enoTun AABB AaBB AaBB AABBCC | AaBsCc
Konuuecmeo 1
munoe 2amem

T'amemut AB
P

aAcnoodicenue A B
2CHO6 6
xXpomocomax A B

Jananue Ne3. Pewuenue 3aoau.

1. V yenoBeka kapuil IBET TIJia3 JIOMUHUpPYET HaJ roayowsiM. ['eTepos3urorHas
Kaperyiaszas )KEHIIMHA BbIIIA 3aMYyK 3@ T€T€PO3UTOTHOIO Kaperjiazoro MyKUuHY.
Onpenenure BEpOSITHOCTb POKIECHUS Y HUX r0JIyOOIrIa3oro pedeHka.

Pewenue:

2. AnbOMHM3M — 53TO HaCJEACTBEHHAs ayTOCOMHO-PELECCUBHAS MATOJOTHUS.
Kenmuna-anp,0MHOC BBINIIA 3aMY’K 33 3I0POBOTO MYKUHMHY U PoJuia peOEHKa-
anbOuHoca. KakoBa BeposiTHOCTH (B %), u4TO BTOpoMl peOEHOK Toxke Oynaer
anbOMHOCOM?

Pewenue:
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3. Tomy0Gornasslii mpasiia, 0Tell KOTOPOro ObLT JICBIIION, KEHUJICS Ha Kaperyia3ou
JIEBIIE U3 CEMBH, BCE WIEHBI KOTOPOU B TEUEHHWE HECKOJIBKUX IMOKOJICHUU UMEIN
kapue rnasza. Kakue y HUX MOTyT OBITH J1€TH?

Pewenue:

4.V HOpMaJIbHBIX POAMTENICH pOUIICA PEOEHOK — TIYyXOll U OOJIbHOM TJIayKOMOM.
Ompenenure TEHOTHUITBI POJAUTENEH, €CJIM U3BECTHO, YTO TIIYXOHEMOTA U TJIayKoMa —
pelieCCUBHBIC TPU3HAKH.

Pewenue:

Jata u moanucey npenogaBares

3AHSATHE Ne 10

1. TEMA: B3AUMO/JIEHCTBUE I'EHOB.

MHOXECTBEHHBIN AJVIEJIU3M
2. AKTyaqabHOCTb TeMbl. CreACTBHEM B3aUMOJICHCTBHS TE€HOB  SIBISIETCA
(opMupoBaHue (HEHOTUNINYECKUX OCOOEHHOCTEN OPraHU3MOB.
3. Heap 3anaTHA. 3HATH OCHOBHBIE BHJbl B3aUMOJICHCTBUSL AUICIbHBIX U
HEaJUICIbHBIX TE€HOB. 3HaThb MPOSBICHUE I[PU3HAKOB IIPM pPA3JIMYHBIX THUIAX
HACJENOBAHMUs TPYIII KPOBH II0 aHTUreHHoW cucreMe ABO - mpossienue

MHOKECTBEHHOTO ajienn3Ma. Y MeTh IPUMEHATh 3HaHUs 0 GopMax B3aUMOACHCTBUS
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T'€HOB I IPOrHO3MPOBAHUS T€HOTUIIOB U (JEHOTHUIIOB B MOCIEAYIOIINX OKOJEHUSIX
4. 3amaHus Js  CaMOCTOAITeIbHOH PpadoThl BO BpeMs IMOATOTOBKH H
NPOBEACHHUS 3aHATHA.

4.1 TeopeTru4eckue BONPOCHI K 3aHATHIO:
1. B3anmmopnencTBuEe T€HOB OJHOM AJIEIBHOM MAapbl: HEMOJIHOE JOMHUHHUPOBAHMUE,
IIOJIHO€ JOMHHHUPOBAHUE, CBEPXIOMUHUPOBAHUE, KOJIOMUHUPOBAHUE.
2. MHoxecTBeHHble ajuiend. HacnegoBanue rpynn kpoBu cuctemsl ABO y uenoseka.
3. IIneioTponus.
4. BzauMoelicTBUE T€HOB Pa3HbIX aJUICIbHbBIX Nap:
a) KOMIUIEMEHTApHOE JICVICTBUE;
0) smKCTa3 U TUIIOCTA3;
B) IIOJINMEPHUSL.

[Ipu IOATOTOBKE K 3aHSATUIO CTYJICHTHI 06pa1ua10T BHHUMAHHEC HA CJICAVYIOMICC:

JIroOo¥ mpu3HAaK U CBOMCTBO OpraHM3Ma MOJXKET OMPENENAThCS KaK OJHHUM, TaK U
HECKOJIbLKUMH TE€HaMH, KOTOpble B3aMMOACHCTBYIOT MexIay coboil. [lo Tumy
B3aMMOJICHCTBUS PA3JINYalOT AJUICIbHBIEC U HEAJJIEIbHBIE TCHBI.

A a

Tunul g3aumooeiicmeus ainejibHvlX 2eH08:

1) TIlosiHoe AOMHUHMPOBAHWE — JOMUHAHTHBIA TE€H IIOJHOCTHIO IOJABIISAET
JeCTBUE pereccuBHOTO reHa. OyHKIMoHaIbHast aKTUBHOCTh IOMUHAHTHOTO T€HA HE

3aBHUCUT OT HAJINMYHUSA B OPraHu3Me pCucCCHUBHOTIO.

AA — xapwuii 1ser ria3 P Q@ Aa x 4 Aa

Aa — xapwif G A a A a

aa — roixyoou F, AA; Aa; Aa; aa

PQAA x daa Kapuii  romy6oi

G A a Pacmemienue 3 : 1 mo ¢eHorury;
F, Aa - 100% xapuii 1 :2:1 mo renorumy.

2) HenosHoe TOMUHHMPOBAHHE — JIOMUHAHTHBIA T€H HE MOJHOCTHIO IMOJABIISET
JNEHUCTBUE  PELIECCUBHOIO TI€Ha, M TE€TEPO3UIOTHAs O0COO0b HMEET  CBOE
(IpOMEXYTOYHOE) MTPOSIBICHUE MPU3HAKA.
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AA —310pOBBIT
a — HUCTUHYPHUS
Aa — TIOBBIIIIEHHOE COJIEP)KAHKE ITUCTEHHA B MOYE

aa — MUCTUHYPHS C 00pa3oBaHUEM KaMHEH B MOYKax

P QAa x dAa
P QAA x Jaa GA a A a
G A a F, AA; Aa; Aa; aa
F 1 Aa - 100% moBBIIIIEHHOE 3/10p.; IOBBIII.; ITUCT.
COAEepIKaHKUE [IUCTEUHA B MOYE Pacmeruienue 1 : 2 : 1 no ¢penotumy; 1 :

2 : 1 mo renotuiy.

3) KogomuHupoBaHHe — 00a reHa pabOTalOT U HE MEMIAIOT APYT APYTY.

Hanpuwmep: IV rpyrma kpoBH y denoBeka mo cucteme ABO — 141°

4)  CBepXxJIOMHHMPOBAHME — B TETEPO3UTOTHOM COCTOSIHUH TPOSBJICHHUE
NPU3HAKOB  CHJIbHEE, YeM Yy  JIOMHHAHTHBIX  TOMO3HMIOT. Tak  mpu
CEPITOBHIHOKIICTOYHON aHEMHUU:

S — cepnoBuHOKIeTOUHAs aHemus (SS-letal)

S — HOpMa

SS — CeproBUIHOKIECTOUHOCTD, KU3HECIIOCOOHBI, YCTOWYHMBBI K MAJIIPUN

P 2Ss x &Ss

GS s S s

F, SS; Ss; Ss; ss

1Letal; 2 : 1

MHokecTBEeHHbIE aJlJIe/IH.

MHOXKECTBEHHBIE AJUIEN BO3HUKAIOT B PE3YJIbTATE MHOTOKPATHBIX MyTAallUi OJTHOTO
U TOTO K€ JoKyca B xpomocome. [losiBisieTcs GoJiee 1ByX BapUaHTOB OJIHOTO U TOTO
ke reHa. Kaxneplii u3 TeHOB COACPKUT Pa3HYIO0 HACIEICTBEHHYIO HH(POPMAIIHIO.
[TosToMy oauH (QEHOTHI KOHTPOJUPYETCS pa3sHbIMU TIE€HOTUIIaMH. Tak Kak
OJITHOBPEMEHHO B OJHOM JIOKYCE XPOMOCOMBI MOKET HaXOJUThCA JIUIIb OJIUH T'€H U3
BCEM CEPUU, TO MHOKECTBEHHBIC AJUIEHN CYIIECTBYIOT TOJBKO B HONMYJSIUAA. Mexny

reHaMd B OJHOM CepuUM YCTAaHABJIMBAETCS PSAJ JOMHHAHTHOCTH. KaxabIi
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OpeAblAyIIMA TeH IOMHUHUPYET Haja nocienyoomuMm. Hanpumep: HacnemoBaHue
IpyII KpoBHU y yenoBeka o cucreme ABO.
Il — 1 rpymma;

11 1% — 2 rpyrma;

1°1%; 18 — 3 rpymma;

1*1® — 4 rpymma

Tenst I, |1° ABIAIOTCS JOMHHAHTHBIMH 110 OTHOILICHHIO K TEHY i, a MEX/Ty cO00# OHH
KOZOMHUHAHTHBI. [T03TOMY psii AOMHHAHTHOCTH TakoB: 1= 18> i< |1#=|°
Ilnefiorponiuss — OOMH TE€H BIWAET HA pPA3BUTUE HECKOIBKMX IPU3HAKOB.
[IneitoTponusi MOXeT OBITh MEPBUYHON U BTOpUuYHOU. Ilepsuunas — reH cpaszy
MPOSIBIISIET CBOE MHOXKECTBEHHOE JiecTBUE (cuHApoM Mapdana). Yarmie BcTpedaercs
émopuunaa naenomponusn. BHadane TeH MpOABIAET OAUH (DEHOTHUNMHUECKUN
IPU3HAK, KOTOPBIM BBI3BIBAET BTOPOW, a 3aTEM MPOSIBISIETCS MHOXXECTBEHHBIM
s dext. Hanmpumep: ceprnoBUIHO-KIIETOYHAS aHEMUS Y YEJIOBEKA.

Hacnenoanue cunapoma Mapdana:

A — apaxHOAAKTWJIMS, HApYyIIEHHE B CTPOECHUU XpyCTallMKa IJa3a, aHOMaJuu B
CEPIIEYHO-COCYIUCTON CUCTEME.

a — HOpMaJIBHOE CTPOEHHUE.

P QAa x & Aa

GA a A a

Fi AA; Aa; Aa; aa

apaxHOJAKTUIIMSA; HOpMa

VYTBepKICHUE MEHAECIEBCKON INCeHETUKU — «OJIMH T€H — OJWH MPU3HAK» OTPULIAIOCH
MHOTUMHU omnbITaMi. OKa3anoch, YTO OJIMH T€H MOKET BIHUSTh Ha MPOSBICHUE
HECKOJIbKUX TMPU3HAKOB (TUICHOTPOIHUS) U OJUH MPU3HAK MOXKET KOHTPOJUPOBATHCS
HECKOJbKMMM TIeHaMu. Ecium JBe mapbl T€HOB PACIONOXKEHBI B Pa3HBIX Mapax
TOMOJIOTHYHBIX XPOMOCOM, TO HacleIoBaHWe TeHOB mnoxuunserca Il 3akony
Menpensi. A BOT NPOSIBICHUE MPU3HAKA 3aBUCHUT OT TUIA B3aUMOJACHCTBUA MEXKIY
reHamMu. Benp mpu3HaK pa3BUBaeTCS B PE3yJIbTATe B3aUMOJCHCTBUS JBYX OEIKOB,

KOTOpPbIC 06pa?>OBaJII/ICL o[ JICHCTBUEM ABYX U 0oJice TeHOB.
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A a

Tunuvl g3aumooericmeus HeaneibHblX HecUuenjieHHblX 2eH06. B ¢

1) KoMniieMeHTapHOCTH — OJIMH JJOMHHAHTHBIN T€H JIOMOJHSIET ICHCTBUE IPYTroro
JOMHHAHTHOTO reHa. ECTh HECKOJIBKO BaApUAHTOB KOMIUIEMEHTAPHOTO ACHCTBUS
T€HOB:

a) Hoevlii npusnak nposaensemcsa moavko mozoa, Ko20a 6 2eHomune ecmov 06a
OOMUHAHMHBIX 2eHa.

Hanpumep: okpacka LHBETKOB y JTyIIHCTOTO FOPOIIKa.

A BB — Oernblie

aaB - Genbie

aaBB — OeITbIe P @ AaBb x 4 AaBb

A B_—kpacHbIe G AB Ab AB Ab

P Q AAbb x J aaBB aB ab aB ab

G Ab aB F,9:7 moden.,4:2:2:1mn0reH.

F. AaBb — 100% kpacHbIe KpacH. : Oesble

0) Ob6a OomunanmHBIX 2€HA NPOABIAIOM HOBLI NPUSHAK MONABKO emecme, a
peueccusnasn 0codob umeem codCmeeHHoe nposeieHue NPUIHAKA.

Hamnpumep: ¢popma 110/10B y THIKBBI.

A BB — cepuueckas

aaB  — cdhepuueckas

aaBB — yJIIMHEHHAs

A B - nuckoBuaHas

P Q AAbb x < aaBB

G Ab aB

F ; AaBb — 100% nuckoBuHbIE

F, 9 : 6 : 1 nmodenoruny,4:2:2:1m00TreHOTUIY.
AB Ab ab

aB
TUCK.; cep.; ya.

6) ,ZIOMMHaHmele anienu umerwm ceoé nposejieHue npusHaka, a emecme oaiom

Hoeoe. HanpumMep: oKpacka MIEPCTH Y MBIIIEH.
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A BB — uépHas (paBHOMEPHOE pacrpe/iesieHue MUTMeHTa)
aaB — HepaBHOMEpHOE pacmpeneieHne TUrMeHTa

aaBB — Oenas

A B —aryrtu

P Q@ AAbb x J aaBB
yépHas Oenas
G Ab aB

F, AaBb - 100% arytu

F, 9 : 3 : 4 nodenoruny,4:2:2: 1100 rreHoTuny
AB Ab ab

aB
aryTtH; 4€pHble; Oembie

2) lomunanmmuoie u peyeccugHnule annenu umelom c60é nposejeHue NPpuHaKa,
emecme 0OMUHAHMHbIE AI1eaU 0alom HoBoe nposaesieHue npusnaxka. Hanpumep:
dbopma rpebHs y Kyp.

A BB — PO30BUIHBIN

aaB - ropoxoBuHbIN

aaBB — IIPOCTOMN

A B — opexoBuaHbIN

P Q@ AAbb x J aaBB

G Ab aB

F ; AaBb — 100% opexoBuaHbIi

F, 9 : 3 : 3 : 1 nodenoruny,4:2:2: 1m0 reHotumny
AB Ab aB ab
opex.; po3.; Top.; MPOCT.

2) DnmMcTa3 — 1eicTBUE reHa OJHOM ajuIesI MOAaBIIsIeT ACHCTBHE TeHOB APYTroi
aJUIEIIN.

['eHbl, KOTOpBIE OJABIISIIOT IEUCTBUE IPYTUX T'€HOB, HA3bIBAKOTCS CYRPECCOPaAMU.
Paznuuarot snucras:

@) peueccu6Hbvlii — PEUECCUBHBIM aJUIEdb OJHOIO TE€HA IIOJABIISIET JCHUCTBUE
JIOMUHAHTHBIX TE€HOB Jpyroi amnenu. Hanpumep: «OomOeiickuii peHomen» y

YyenoBeka. B 3ToM ciydae oOdYeHb peakas perecCMBHas amienb hh mopamisieT
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JIeICTBUE T€HOB " u I®. V uenoseka ¢ remotunom 1°1°hh — dbenotunuuecku oyner 1
rpymnmna KpOoBH.

0) OomunanmHbll — JIOMHUHAHTHBINM ajijiellb OJHOTO T'e€Ha IIOJaBIISeT JIeHCTBHE
JTOMHHAHTHOTO T€Ha Ipyrou amienu. Hanmpumep: HacienoBaHWe OKPACKHU Y KYP.

A BB — IIBETHBIE Kypbl

aaBB — OeJIbIe

aaB - Genwle (Ten B — cympeccop)

A B - 0enbie
P Q@ AAbb x & aaBB
G Ab aB

F, AaBb - 100% Gemnbie
P Q@ AaBb x & AaBb
GAB Ab AB Ab
aB ab aB ab
F,13 : 3moden.,4:2:2:1mnoreH.

OeJible : [IBETH.

boiBaer pacmermenne: 12 @ 3 @ 1, ecniu pELECCHUBHBIN alljiellb MMEET CBOE

MPOSIBJIICHHE MPU3HAKA (MaCTh JIOIIaaeH).

3) [MommMepHust — HECKOJIBKO HEAJJIEIbHBIX JOMUHAHTHBIX F'€HOB MPOSBIAIOT OJWH
npusHak. [lonmumepus ObiBaer:

o Cymmapnas (Kymyaamuenas) — CTENEHb NPOSIBICHUSA IPU3HAKA 3aBUCHT OT
yyciaa JOMUHAHTHBIX TE€HOB. Tak HACIEOylOTCS KOJIMYECTBEHHBIE IPU3HAKU Y
YyeJoBeKa: MUTMEHTalusi KOXH (5-6 MOJMMEpHBIX TE€HOB, POCT, Macca Tela,
apTepuaibHoe JaBiieHue). Hampumep: poct uenoBeka.

A1A1A2A2A3A3 — 180 cm

a;ajararazaz;— 150 cm

A181A282A333 —165cm

e  Oono3Haunasa — HANU4YWE XOTA OBl OJHOTO JOMUHAHTHOIO I'€HA OIpPEAeIseT
NPOSIBIICHHE MpH3HaKa. Tak HACIEQyITCS KadeCTBEHHbIe MNpu3Haku. Hanpumep:

dbopma mIoaa y nacTyubei CyMKH.
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A1, Ay — TpeyroJibHbIE TIJI0/IbI;

a121aa, — SIMIICBUIHBIC

P Q AJA1AA; x & ajaiazay P Q AjaAza, x & AjaAzay
G A1A2 dias G AlAg Alag AlAg A1a2
F]_ A1a1A2a2 - 100% TPECYT. a1A2 aidy a1A2 aidyp

F, 15:1noden.,4:2:2:1moreH.
TPEYT.. SIMLEB.

4.2. TecTbl 1JIs1 CAMOKOHTPOJIA:

1. HacjienoBaHHMe CeplnOBUAHO-KJIETOYHON aHEMHMH y 4YeJ0BeKa MPOUCXOIMT IO

THILY:

[lonHOTO OMUHUPOBAHMS

HenonHoro toMuHUpOBaHUS

Onucrasa

Komrmementapaoctu

KO,Z[OMI/IHI/IPOBaHI/IH

Mmoo WP

. HaciieqoBaHue KpoBHU 10 pe3yc-(paKTopy NPOUCXOAUT 110 THILY:
JIoMUHaHTHOrO 3MMCTa3a

PeneccuBHOTrO "rimcrasa

Komrementapaoctu

[Tomumepuu cymMMapHOU (KyMYJISSTUBHOM)

Ilonmumepun oqHO3HAYHOU

w m o o w p

. K ni1eioTpOnHBIM NPU3HAKAM Y YeJI0BEKA OTHOCATCH:

A. bone3ns Mapdana

B. HacnencrBennas riyxora
C. [IlIpaBopykocTb

D. Tlomumakrunus

E. Temodunus

4. AnjieJibHbIe T€HbI — 3TO T'eHbl, KOTOpbIe:
A. PacnosnoxeHbl B pa3HbIX XpOMOCOMaxX
B. Pacnonoxensl B X 1 Y xpoMocoMax

C. PacnonoxeHsl B pa3HbIX JIOKYCaX TOMOJIOTHYHBIX XPOMOCOM
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PacrnonokeHbl B OJJMHAKOBBIX JIOKYCaX FOMOJIOTUYHBIX XPOMOCOM
PacnonoxxeHbl B OTHOM XpOMOCOME
YkaxuTe B3aMMOACHCTBUE MEKAY AJJICJIbHBIMHA T'eHAMM

. KomnnemenTapHOCTb

D

E

S.

A

B. Dnucra3z 1oMUHAHTHBIMI
C. HenonHoe noOMHUHHpPOBaHUE

D. Ilomumepus

E. Dnucras peneccuBHbIi

6. Kakum Oyaer pacuieriieHue NpH CKpPelIMBAHUU JUTE€TEPO3UTOT, €CJIU OJMH
JAOMMHAHTHBII Hea/UleJIbHbII I'eH J0MOJHAET JAelicTBHE APYyroro?

A.9:6:1

B.13:3

C.12:3:11

D.15:1

E. 31

7. IlogpaBjieHWe OJHOr0 [OMHHAHTHOIO HEALIEJBHOI0 TeHa JpPYyrum
JTOMMHAHTHBIM F€HOM HA3bIBAETCH:

A.Ilneitorponueit

B. [Momuruionaneii

C. Dnucrazom

D. KoMiieMeHTapHOCThIO

E. [Tonumepueit

8. Ilpu ckpemMBaHUM CePbIX KPOJUKOB B TMOTOMCTBE MPOMU3O0IILIO
pacuiervieHue B coOOTHomeHnu 9/16 cepwix : 4/16 Genbix : 3/16 yépHbIX. ITO
npumep:

A.Dnucraza

B. KomMriemenTapHocTH

C. IIneftotponuu

D.Ilomumepun

E. KogomMunupoBanus
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9. Kakyio rpynny KpoBH OyjeT UMeTh Pe0OEHOK Y TOMO3UTOTHBIX POJAUTEJIEH €O
BTOPOH M TpeThel rPyNnmnoi KpoBu?

A AP

B.1i

C.I°1°

D. 1%

E. 144

10. ¥V poauteneii mepBass u 4eTBépras rpynnbl KpoBu. Kakue rpynnbsl KpoBH
MOTYT ObITH Y UX JIeTeil?

A.IlepBas u BTOpas

B. IlepBas u uerBépTras

C. Bropas u TpeTbs

D.Tonbko uerBépTas

E. Tonbko nepBas

IIpoTOK0J NPAKTHYECKOTO 3aHATHS

JlaTa
3agauue Nel. Pewuenue 3aoau.

1. CepnoBugHO-KJI€TOYHAs aHEMMsI — MPU3HAK C HEIMOJIHBIM JIOMUHUPOBAaHUEM.
['OMO3UTOTHBIE MHAMBUAYYMBI PAHO YMHUPAIOT, & TETEPO3UTOTHBIE KUZHECIIOCOOHBI U
UMEIOT O0COOEHHYI0 (opMy reMorioOuHa. MansgpuiiHbld MIa3MoAui HE CIOCOOEH
UCIOJIb30BaTh JUISl MUTAHUS 3TOT I'€MOIVIOOHH, MOATOMY IE€TEPO3UTOTHI HE OOJICIOT
Mansipuend. KakoBa BEpOSITHOCTH POXKICHHS NETEM, HEYCTOWYMBBIX K MaJsIpuM, B
ceMbe, T7ie 00a pOAUTENS YCTOWUYUBHI K 3TOM 00s1e3HU?

Pewenue:
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2. AyTOCOMHBI T€H, ONPEACNSAIONMNA B TOMO3ZUTOTHOM COCTOSIHUM PE3KYIO
nedopMauio KOHEUYHOCTEH, Yy TeTepO3UTrOT MPUBOAUT K YKOPOUCHHIO MalbIICB
(Opaxunaktunus). JXKeHiuHa, KOTopasi UMEeT HOpMaJibHbIE MaNbLbl, BBIILIA 3aMYK
3a My)KUUHY ¢ OpaxumakTuived. KakoBa BepOSTHOCTh MPOSIBICHUS OpaxuAaKTHINN
y UX JeTei?

Pewenue:

3. Pesyc-oTpunarenbHasi KEHIIMHA WMEET YeTBEPTYIO IPYIIy KpOBHU, a €€ pe3yc-
MOJIOKUTENBHBIN MYK — MIEPBYIO IpyIly KpoBHu no cucteme ABO. Moxer i B 3TOM
CEMbE POJIUTHCS PeOEHOK ¢ reHoTuIoM otiia? OTBET 00OCHYHTE.

Pewenue:

4. HopMallbHBI CIIlyX Yy YEJIOBEKA KOHTPOJUPYETCS MABYMS HECIEIICHHBIMU
JTOMHUHAHTHBIMU TE€HAMH, OJWH W3 KOTOPBIX OTBEYAET 3a HOPMAJIBHOE pPa3BUTHE
CIyXOBOTO HEpBa, a JAPYroM — 3a HOPMaJbHOE pPAa3BUTHE YIIHOM YJIHUTKH. [[Boe

TIIYXOHCMBIX JKCHATCA, Y HHUX POKIACTCA TpPOC neTeﬁ C HOPMAaJIbHBIM CIIYXOM.
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Onpenenute reHOTUIIBI poauTeiel u aetei. Kakoit 3To TUIl B3aMMOJEHCTBUS TEHOB?

Pewenue:

5. Poct uenoBeka KOHTPOIHMPYETCS HECKOJIbKUMHU IMAapaMHu HECUEIUICHHBIX T'€HOB,
KOTOpbIE B3aUMOJCIHCTBYIOT 10 TUITY MOJUMEPHUH. ECiu uCKItounTh GakTophl Cpeibl
Y YCJIIOBHO OTPAaHUYUTHCS JIMIIb TPEMS [TAPAMH I'€HOB, TO MOYKHO MPEAIION0KNATH, YTO
B HEKOTOPOl MOMYJISIIUKA HU3KOPOCIIbIE JIFOJAU UMEIOT BCE PEIIECCUBHBIE T€HBI U POCT
150 cm, a camble BBICOKME — BCE JIOMHMHAHTHBIE Te€HBI U pocT 180 cM. Huskopocnas
YKEHIIIMHA BBINIIA 3aMYXK 332 MY>KUHHY CPEIHETO pocTa. Y HUX OBLIO YETBEPO JCTEH,
KoTopble uMenu poct 165 cm, 160 cm, 155 cm, 150 cm. Onpenenute TeHOTUIIBI
pPOJIUTETIEN U TIOTOMKOB.

Pewenue:

,Z[aTa H MOAINMUCH MpenoaaBaTejs
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3AHATHUE Nell

1. TEMA: TEHETUKA IIOJIA. HACJIEJOBAHUWE, CHEIIVIEHHOE C

HOJOM
2. AKTyaJabHOCTh TeMbl. [Ipu3HaKku, CIEMJICHHBIE C TIOJOM, HACJIEIYIOTCS TIO
OCOOBIM 3aKOHAM, 4YTO Ba)XXHO MPU HM3YYCHWH HACJICICTBEHHBIX Ooiie3Heit. Jlis
JYYIIEro YCBOCHUSI TEOPETUYECKOr0 MaTepuayia CTYIEHThl pelialoT T'€HETUYECKHe
3aJ1ayu.
3. Heab 3aHATHA. YMETh HUHTEPOPETUPOBATH MEXAHU3M T'€HETUUYECKOIO
OTIpe/IeTICHUS TI0JIa KaK MEHIICTUPYIONIETO MpHU3HAKa YejoBeKa. 3HaTh OCOOCHHOCTH
HaCIIEIOBaHUS IPU3HAKOB, CLEIICHHBIX C MOJIOM.
4. 3amaHusl JJs  CaMOCTOSAITeIbHOH PpadoThl BO BpeMs TMOATOTOBKH H
NPOBe/JAeHNS 3AHATHSA.
4.1 TeopeTnveckue BONPOCHI K 3aHATHIO:
1. MexaHu3Mbl TeHETUUECKOTO OIpeIesIeHUs Moa.
2. HacnenoBanue mona. [lpusHaku, CHENIeHHBIE C TIOJOM, 3aKOHOMEPHOCTH HX

HaCJIeI0BAHUS

3. HacnmenoBanue cremieHHBIX ¢ mojoM 3a0oneBaHuil y denoBeka. [Ipu3Hakw,

OT'PAHNYCHHBIC I10JIOM U 3dBHCHUMBbIC OT I10J14.

[Ipu OATOTOBKE K 3aHSITUIO CTYJICHTHI O6D3H_IaIOT BHMMAHHC Ha CIACAYIOIICC.

XpOMOCOMBI, OIWHAKOBBIC Yy JXKCHCKUX H MYXCKHUX OPraHu3MOB HA3bIBAIOTCA

aymocomamu.

XPpOMOCOMBI, KOTOPBIE OTIMYAIOTCS KaK MO MOP()OIOTUH, TaK U MO 3aKITFOYCHHOU B
HUX TE€HETHUYeCKOW MHMOpMAIUK, y KEHCKUX U MY>KCKUX OPraHM3MOB Ha3bIBAIOTCS
no06bimu (reTepoxXpoMocoMbl). bonblnyto, U3 mapbl XpOMOCOM, HAa3bIBAlOT X-
XpOMOCOMa, a MEHBITYI0 — ¥Y-Xpomocoma. CodeTaHue MOJOBBIX XPOMOCOM B 3UTOTE
onpeesseT noj Oyaylero opranusma.

Tunbl XpoMOCOMHOTO0 OMpee/ieHUs M0Ja:

—  Kauecmeennoe:

1. ¥V muekonuTaromux (4eaoBeKa), O0JBIIMHCTBA 36 MHOBOIHBIX, MYXHU APO30(HUIIBI.

QAA +XX; JAA + XV.
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2. Y 1T, npecMbIKaIMMuXcs, 6adboyek.

QAA + XV; FAA + XX mmu QAA +ZW; JAA +2ZZ
— Konuuecmeennoe:

3. Y HEKOTOPHIX KIJIOTIOB, KY3HEUHKOB.

QAA +XX; JAA + X0

4. 'V mepenoHYaTOKPBUIBIX.

?2n; dn (aumIoKaHBIA HA0OP XPOMOCOM BOCCTAHABIMBAETCS DHIOMUTO30M).

Kpome XpoMOCOMHBIX, €CTh U APYTHE MEXaHU3MbI PETYIUPYIOIINAE TTOT:

1) Onpenenienue mojia 3aBHCUT OT pa3Mepa SHIEKIETOK: M3 KPYIHBIX SHUIEKICTOK
Pa3sBMBAIOTCA - §, a M3 MENKUX — & (HEKOTOPHIE YEPBH);

2) Bausinvie BHemmHed cpeabl (MOpcKoi uepBb OoHHenus). CBOOOIHOKHBYIIHE
JUYUHKA TPUKPEIUISIOTCS KO JHY W pa3BHBAIOTCI B caMoK (mmmHa 10 1Mm), a
JMYUHKY, KOTOPHIE TIOMAIal0T Ha X0O00TOK caMKH — B caMIloB (1-3 mm).

[Tos Hacienyercsa no 3akoHaMm Menperns.

P Q AA+XX x & AA+XY

G A+X A+X A+Y

Fi1 AA+XX; AA + XY
1 : 1
HOJI, I/IMGIOIHI/Iﬁ JBC OJNHAKOBBIC IIOJIOBEIC XpOMOCOMbI, Ha3bIBACTCsA

20MO2AMEMHBLI.

HOJI, I/IMCIOHII/Iﬁ Pa3HbIC ITOJIOBBIC XPOMOCOMBI, HA3bIBACTCS 2emepo2amemHubulil.

HpI/ISHaKI/I, T'CHbI KOTOPBIX JIOKAJIM3YIOTCA B IIOJIOBBIX XPOMOCOMAX, HA3bIBAKOTCA

CUeneHHble ¢ noaom. ITO siBJIeHHE ObLIO OTKpbITO T. MopraHoM npu M3y4eHHUH
HACJIEJOBaHMsI OKPACKU TJ1a3 Y MYXH JIPO30(DUIIBL.

HI/IHa JKCHCKOI'O I10J1a MOT'YT OBITH KaK 20M0- TaK U cemepo3ucomnubimu 110 r¢CHaM

JOKaJIU30BaHHBIM B X-XxpoMocomax. PeneccuBHble aienu TE€HOB Yy HHUX
IIPOSIBIIIFOTCS TOJIBKO B TOMO3UTOTHOM COCTOSIHUU.

Tak Kak y JINII My’KCKOTO IT0JIa TOJIBKO OfHA X-XpOMOCOMA, TO BCE JIOKAIN30BAaHHBIC
B Hel reHbl (Jaxke pelecCUBHBIC) cpa3y ke mposiBsaTcs B penotune. Takoi opraHuzM

Ha3bIBACTCs 2eMU3U2ONHbIM.

['eHb1, KOTOpPbIE HAXOAATCS B X-XPOMOCOME, MOTYT OBITh:
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1) JdomunaHTHBIMHU. OHU NEpearOTCs OT OTIA BceM Aodepsm. Hampumep: TemMHas
aMah 3y00B.

X" — TeMHas sManb 3y60B

X" — Genast amMaib 3y00B

P Q X*X* x 4 XYV

G X Xty

F, X% XYY

50%-temnuas (100% mouepu), 50%-6emast smanb 3y00B.

2)  PeuneccuBHbIMH. OHU TIEpEAOTCS OT MaTep (HOCHTENBHHUIIA T€HA) K ChIHY.
Hampumep: remoduius, 1aIbTOHU3M.

XP - HOPMAaJIbHOE 3pEHUE

x4 - albTOHU3M

P 2 XPX! x 3 XPy

G x* x* XxX° vy

F 1 X°X°; XPy; XPX% XYy

25%-nansToHuku (50% chIHOBE)
[Ipu3Haky, KOTOpBIE  HACIEAYIOTCS  4epe3  Y-XpOMOCOMY,  Ha3bIBalOTCA

conanopuyeckumu. OHU TIEpENAIOTCS OT OTIIa BCEM CHIHOBBAM. Hampumep: TKaHb

CEMEHHUKOB, UXTHO3, TUIIEPTPUXO3.
Ecnu mpu3Hak varie BcTpedaeTcs y JUI] OJHOTO I0JIa, HeIb3s YTBEP)KIaTh, YTO ITOT
MPU3HAK CIEIUICH C MOJoM. ECTh mpu3HAKH, KOTOPHIE KOHTPOJUPYIOTCS ITOJIOM.
['eHbI 3THX TPHU3HAKOB HAXOATCS B ayTocoMmax. Tak, CKIOHHOCTh K paHHEMY
OOJIBICEHUIO — TOMUHAHTHBIN MPU3HAK Y MY)KUMH, & Y )KCHIIIUH OH PEIeCCUBHBIH.

[Tpu3Haku, 3aBUCHMBIC OT T10J1a, 00YCIIOBIIEHBI TEHAMH ayTOCOM, HO BO3MOYKHOCTh UX
MPOSIBJICHUS 3aBUCUT OT MoJia opranusma. Hampumep: TemOp rosoca (6ac TOIbKO y

MY>K4MH), IIKPUHA Ta3a, OTJIOKEHHE KUPA U JIP.

4.2. TecThl 1JIA CAMOKOHTPOJISI:
1. Kak nmepenarTcsi IOTOMKaM JOMHHAHTHbBIE T€HbI, KOTOPbIe HAXOAATCHA B X-
xpomocome?
A. OT oTIa ToNBKO T0YEePsSIM

B. Ot oTa T016K0 CBIHOBBAM
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C. Ot maTepu TOJNBKO 10YEPSIM

D. Ot marepu TONBKO CHIHOBBSIM

E. mepenarorcst BceM AeTsIM HE3aBUCUMO OT T10J1a

2. Kak Hacienyercsi JaJIbTOHU3M?

A. CueneHHslii ¢ X-XpOMOCOMOW JOMUHAHTHBIA F€H
AyYTOCOMHBIN PELIECCUBHBIN T'€H

CueruieHHbI ¢ X-XpOMOCOMOW pEeLECCUBHBIN T'eH

O O w

AyYTOCOMHBIN JJOMUHAHTHBIN T'€H

E. Cuennennslii ¢ Y-xpoMocomoi reH

3. Kakoe xpoMocoMHoOe onpejiesieHne 1oJia y yejaoBeka?

A. QAA + XX; JAA + XV

B. QAA +XV; JAA+X0

C. QAA +X0; SAA + XX

D. QAA + XV; JAA + XX

E. 92n;dn

4. Kakoii M3 3THX NPU3HAKOB NPHHAMAIEKHUT K NMPU3HAKAM OrPAHHMYEHHBIX
oJioM?

A. T'emopunms

B. AnnOuHu3zM

C. T'uneptpuxos

D. Huzkwuii TemOp rosioca

E. JanbToHH3M

5. My KYHHA-TAJbTOHUK KEHUTCH HA KEHIIUHe ¢ HOPMAJIbHBIM I[BETOBBIM
3peHueM, y KOTOpPOoi orell ObL1 1aJdbTOHUKOM. Kakoe 3peHue Oyner y ux gereii?
Bce neBouku OymyT 3/10pOBBI

Bce manbunku OyayT 310pOBbI

[TomoBrHA MaJIbYUKOB U JC€BOYCK 6y,HYT 3A0POBELI

0o w >

25% neteit OyayT OOIBHBIMU
E. 25% neteit OyayT 310pOBBIMU
6. Kakoe xpoMocoMHoe onpeiesieHne moJja y nTuu?

A. QAA +XX; SAA + XY
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B. QAA +XV; SAA + X0

C. QAA +X0; AA + XX

D. QAA + XV; JAA + XX

E. 92n; dn

7. Y KakuX OPraHu3MoOB YCJI0BHSI Cpelbl CIOCOOCTBYIOT NMPEBPALIEHUI0 CAMOK
B CAMIIOB?

NxconoBblii K€t

Bopob6eit

O0e3psiHa

OO0 WP

[Teu€HOUHBIN COCATBIINK

E. bonHenus

8. KakoBa BeposTHOCTH poO:KIeHHs O00JbHOI0 pedéHKa OT O00JIbHOIO
reMo(uineii 0Ta 1 MaTePU-HOCUTEILHUIILI TeHA reMopuInu?

0%

10%

25%

50%

E. 100%

o0 W P

9.V 310poBBIX poauTtesieil poauics CbIH JaJbTOHMK. KakoBa BeposiTHOCTH
POKIEHUSA I€BOYKH JATbTOHUKA?

0%

10%

25%

50%

100%

mo O ®m >

10. Kak Ha3bIBAIOTCS NPU3HAKH, PACIIOJIOKEHHbIE B Y-XpoMocome?
KonomuHaHTHEBIE

[InenioTponHsbie

["'onannpuyeckue

Myxckue

m o O W >

He3aBucumelie
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IIpoToK0JI NPAKTHYECKOT0 3aHATHS

Jlara
3amanue Nel. Pewuenue 3aoau.

1. V yenoBeka remoduius HacieayeTcs Kak X-pelecCHBHBIA mpu3Hak. Jloub
reMo(uianMKa coOMpaeTcss BBIMTHU 3aMyX 3a ChbIHA JPYroro reMo(uinka, Npuiém
MOJIOOKEHBI He OoneroT remodunueil. OmnpenenuTe BEPOATHOCTb POKACHUS
peG&nka, 60apHOr0 reModuiInel, Kakoro moja 0y1eT 3TOT peOEHOK?

Pewenue:

2. MyX4MHa-1aJbTOHUK JKEHUTCS HA JKEHIIMHE C HOPMAJIbHBIM I[BETOBBIM
3peHueM, oTel] KoTopoil Obul ganbToHUKOM. Kakoe OyaeT 3peHue y ux nerei?

Pewenue:

3. Témuas smaib 3y00B MOXKET OINPENesAThCS JIBYMS JOMHUHAHTHBIMH T'€HAMH,
OJIMH U3 KOTOPBIX PACIOJIOKEH B X-XpoMocoMe. Y poauTeneit ¢ TEMHBIME 3yOaMu
POJIMITUCH JI0YKAa U ChIH C HOPMaJbHBIM IBETOM 3y0OB. Ompenenute BepOsSTHOCTD
POXKACHUS B ATOM CeMbe CIEAYIONIEro peOEHKa Takke 0e3 aHOMaNHii, eclii TEMHbIE
3yObl MaTepu OOYCIOBJIEHBI TOJHKO T€HOM, CIIETUICHHBIM € X-XpOMOCOMOM, a

TEMHBIE 3yObl OTIIa — AYyTOCOMHBIM I'€HOM, TI0 KOTOPOMY OH T€TEPO3UTOTEH.
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Pewenue:

4. Tuneptpuxo3 mnepema€Tcss dvepe3 Y-XpoMOCOMYy, a TNONUAAKTWIAS — Kak
JIOMUHAHTHBIM ayTOCOMHBIN ITPU3HAK. B ceMbe, rie oTen uMen TUIepTpuxo3, a MaTh
— TOJUAAKTUINIO, POJWJIACh HOpMalibHas Mo oOOuMM Mpu3HaKaM Jo4yka. Kakoma
BEPOSITHOCTH TOTO, YTO CIEAYIONMNN peOEHOK Takxke OyaeT 6e3 o0enx aHoManuii?

Pewenue:

5. YV denmoBeka MJanbTOHHU3M OOYCIOBJIEH CLEIUICHHBIM C X-XpOMOCOMOM
peueccuBHbBIM reHoM. TamacceMusi Hacienyercss Kak ayTOCOMHBIM JOMWHAHTHBIN
npu3Hak u HaOmojgaercs B JBYX (QopMax: y TOMO3UIOT TsKENass, Yacro
cMepTesbHasl, y TeTepo3uroT — jerkas gopma. JKeHIuHa ¢ HOpMaIbHBIM 3PEHHUEM,
HO JIETKOM hopMoii TastacceMuu B Opake co 3J0POBBIM MY>XYHUHOM, HO TAJIbTOHUKOM,
UMEET ChIHA-JaJIbTOHMKA C JETrKoM Qopmoro Tajmaccemuu. KakoBa BepOsSTHOCTb

POXKJICHUS CICAYIOIIETO ChiHA 0e3 aHOMaHii?
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Pewenue:

I[aTa H IIOJAIIMUCH NpenoaaBaTeida

3AHATHUE Ne 12
1. TEMA: XPOMOCOMHASA TEOPUSA HACJIEACTBEHHOCTH
2. AKTyaJbHOCTh TeMbl. OTKpbITUE U M3yYEHUE SIBIEHUS CLEIUIEHHOTO
HACJIEIOBaHMUsI TEHOB MMeeT (DyHJaMEHTalIbHOE 3HAUEHUE I Pa3BUTHUS T€HETUKU
Kak Haykd. Ero aHamm3 umMeeT NpakTUYECKOE 3HAUEHUE B PEryJIMpPOBAaHUU II0Ja,
OMOTEXHOJIOTUH, TEHHON MHXKEHEPUH.
3. Heab 3anaTusa. Hayuuthcs onpenensiTe BEPOATHOCTb MPOSIBICHUS MPU3HAKOB Y
IOTOMKOB IIPY ITOJIHOM U HEMOJIHOM CLIETIJIEHUH FE€HOB.
4. 3apaHusi VIS CaMOCTOSITEJBLHOW padoThl BO BpeMs MNOATOTOBKH W
NPOBe/ACHUS 3aHATHS.
4.1 TeopeTru4eckne BONPOCHI K 3AaHATHIO:
1. Cuennennoe HaciemoBanue. OCOOCHHOCTH HACIIEIOBAHMSI TPYII CIIETICHUS.
2. MexaHu3M KpOCCHHIOBEpA, LIUTOJIOTMYECKUE JI0KA3aTEIbCTBA, OMOJOTMYECKOE
3HA4YCHHUE.
3. XpomocoMHasi TeOpHsl HACIEACTBEHHOCTH.

4. HGXpOMOCOMHaH HaCJICACTBCHHOCTbD.

[Ipu OATOTOBKE K 3aHSITUIO CTYJICHTHI O6D3H_IaIOT BHMMAHHC Ha CIACAYIOIICC.

['eHoB 3HauuTeNnbHO OoJblie yeM xpomocoM. B 1910-1916 romax amepukaHCKuit

reHeTuk Tomac Mopras ¢ COTpyJHUKAMH 3KCIIEPUMEHTAIBHO JOKA3aJl, 4YTO B KaXKIOM
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XPOMOCOME JIOKAJIM30BaHO MHOI'0O I'€CHOB, KOTOPBLIC HACJICAYIOTCSA BMECCTC. FCHBI,

KOTOPBIC JIOKAJIM30BaHbI B OJIHOM XpOMOCOME, COCTABJIANOT Zpynny cCueniernui.

KonuyecTBo rpymnm ciierieHusi paBHO rarjiouIHOMY YHCIIy XpOMOCOM Y Bujaa. Tak, y
YyeJoBeKa 23 rpynnbl CHEIIEHUS.

Ho rens! cuiennensr He abcomoTHO. Bo Bpemst Meiio3a mpouCcXOauT KPOCCHUHTOBED.
Uem panblie Apyr OT Jpyra pacrojaratoTcsi TeHbl, T€M 4alle MEXIy HUMHU
MPOUCXOIUT KPOCCHHTOBED.

Jlnst skcniepumenTa MopraH yJ1layHo BbIOpall MyXy-Ipo30Quily: €€ JIETKO COJepXKaTh
B J1a0OpaTOpHAX, OHA OYEHb IUIOJOBHUTA, OBICTPO Pa3MHOXKAETCS, UMEET § XPOMOCOM.

OH u3ydas, Kak HacleAyeTcsi OKpacKka Tejla M JJIUHA KPBUIbEB Y MYXU-APO30(UIIBI.
CHauazna OH CKpeIllMBaJl TOMO3UTOTHBIX CaMOK M camiloB. [lepBoe mokosjeHue ObLI0
eIMHO0OPAa3HO.

B — cepas okpacka tena

b — uepHas okpacka Tena

V — HOpMaJbHbIE KPbUIbs

V — 3auarouHble (HEJOPa3BUTHIC) KPBLIbS

P Q BBVV x J bbvv

G BV bv

F1 BbVv — 100% cepbie ¢ HOpMAIbHBIMU KPBUIbAMA B @ U &

3aTeM OH MpPOBEJ aHAIM3UPYIOIIEE CKpellMBaHue (OTAENIBHO NI CAMOK M CamIlOB)
JUIS OTIPEIENICHNs TeHOTUIa THOPUIOB, KOTOpbIE ObLTH MOTy4YeHBI B F.

[Ipu ananu3ze reHoTUNa caMia MOJYYHJIUCH TOJBKO OCOOM MOXOKHE HAa POAUTENEH
(mo 50%). Y camiioB MyXu-Ipo30(Hiibl KPOCCHUHIOBEP HE MPOUCXOAMUT, U T'EHBI

COCIIJICHBI ROJIHOCHLbIO.

P @ bbw x & BbVv B b
G bv BV bv
F, BbVv; bbvv
50% 50% \ Vv
C.H. 4.3, BV bv

[Ipu aHanu3e reHoOTUIIa CAMKH MYXHU-IPO30(HIIBI 0Ka3a10Ch, 4TO 0CO0OEH, KOTOphIE
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MOX0HM Ha pOAUTENIel, B MOTOMCTBE Noiiyursiock Oombiie (mo 41,5%), a ocobeit,
KOTOpble KOMOWHUPYIOT NPU3HAKK poauTeneil — menbme (o 8,5%). T. Mopran
JieNTaeT BBIBOJI, YTO Y CAMOK MYXHU-APO30(HIIbI MPOUCXOAUT KPOCCHHTOBEDP, TO €CTh
TeHBI CLICTICHBI He HOJIHOCHLbIO.
P Q@ BbVv x & bbw
G BV bv bv
Bv bV

F, BbVv Dbbvw Bbvv bbVv

41,5%; 41,5%; 8,5%; 8,5%

C.H. 4.3. C.3. 4.H
Ha ocHoBanuu mojy4eHHBIX AaHHBIX, MOpraH Jenaer BBIBOJA, YTO TE€HbI OKPACKH
TeJda W JIJUHBI KPbUILEB HAXOIATCS B OJIHOM XPOMOCOME U TMO3TOMY 3TH T'€HBI
HacjeayrTes cuemieHo. Ho cuernienue MoxXeT ObITh HApYIIEHO KPOCCUHTOBEPOM.
% xpoccunronepa mexay renamu (1% xpoccunrosepa = 1 Mopranuze) OblT yCIOBHO
IPUHSAT 32 PACCTOSTHUE MEXKY HUMU. DTO a0 BO3MOKHOCTb CTPOUTHh T€HETUUECKHE
KapTbl XpoMocoM. % kpoccuHrosepa T. Mopran npeaioxkui ONpeaessaTh o
bopmyie:

Ny

: 100 = % kpoccunrosepa, rae

n
N; — o011Iee YMCI0 KPOCCBEPHBIX 0COOECH;
N — o0I1Iee YHUCIIO IIOTOMKOB.
KpoccunroBep wu3MeHsieT 4acTOTy TE€HOB B Tpylnax CUEIUICHHS, YTO H3MEHSET
dbeHoTun. OTO OAMH M3 BaXHBIX (HAKTOPOB KOMOMHATUBHON H3MEHUYUBOCTH Y
OpraHU3MOB.
[{uTonornyeckyro KapTHHY KpPOCCHHIOBEpa BIIEpBbIE ONUCANl JATCKUWA YUYEHBIN

SHcen.

XpoMocoOMHasi TEOPUS HACTEACTBEHHOCTH.
CdopmynupoBana T.Mopranom.
OcHogHble noaodcenuA:

1. 'enbl HAXOAATCA B XPOMOCOMAX, KaKJbli T'€H 3aHUMAET OINPENEIIEHHOE MECTO —
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JIOKYC.

2. 'eHpl pacmojyio’KeHbl JIMHEWMHO M HaclenyroTcs cuersieHo. KomumdectBo rpymm

CHOCINICHUA PABHO I'alllIONIHOMY Ha6opy XPOMOCOM.

3. MC)KI[y AJUICJIBHBIMHA I'€HAMU ITPOUCXOJIUT KPOCCHHI'OBEP.

4. BepoATHOCTh KPOCCUHTOBEPA POIIOPLIMOHAIBHA PACCTOSHHUIO MEXTY T€HAMH.

Paccrosuue MCXKIY '€HaMH1 U3MCPAIOT B MOPIraHHuax.

4.2. TecThbl 1JI1 CAMOKOHTPOJISA:

Mmoo w >

Yro Takoe rpynmna cuernJieHus?

JIOMUHAHTHBIE U PELIECCUBHBIE AJLIENN

ToJIbKO JOMUHAHTHBIE aJIeNIN

TOnBKO pELIECCUBHBIE AJIJIEIN

Bce rensl 0qHOM XpOMOCOMBI

I'eHbl, KOTOpPBIE KOJUPYIOT aJIbTEPHATUBHBIE TPU3HAKHU.

Kakoe ckpemuBanue HaéT BO3MOKHOCTH OIPEACIMTH PACCTOSHHE MEKAY

redaMu B I'pyIe cuermemm?

@ mo o w >

MonorubpuaHoe
AHanu3upymolee
JHurubpuanoe
[Toaurndpunoe
Tpurnbpunnoe

Paccrosinue me:xkny renamu B u k cocraBasier 10 % kpoccunrosepa. Kakosa

BepoOSATHOCTHL 00pa3oBanusi rametr BK y ocoou ¢ renorunom BbKKk?

4.

m o O m >

0%
10%
5%
45%
50%

Kakoe coorHOomenne wmyx apo3o¢ua ObLI0 B KJIACCMYECKOM OMNbITE

T.Moprana?
A. 25%:25%:25%:25%
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44%:6%:44%:6%
48,5%:1,5%:1,5%: 48,5%
41,5%:8,5%:8,5%: 41,5%
31,5%:18,5%:18,5%: 31,5%

omo o w

CKo0JIbKO U KaKHe THIIBI raMeT 00pa3yrTcs y ocoou AaBB, eciiu paccrosinue
Mexay reiamu A u B 20 mopranua?

50% AB; 50% aB

25% AB; 25% AB; 25% aB; 25% aB

50% As; 50% aB

40% AB; 10% As; 10% aB; 40% aB

40% As; 40%AB; 10% aB; 10% aB

© m O O W »

Yro npoucxoautr npu o00pa30BaAaHUM TraMeT B pe3yJbTaTe HENOJHOI0
clernJieHUusI TeHOB?

Konsroramus

Tpancnokanus

Myranus

[Ipoueccunr

Kpoccunrosep

N m oo wp

Ckoabko TUNOB ramer odpasyer opranusm CcDd npu mojiHOM cuenjieHUH
TeHOB?

1

2

4

6

E. 8

8. ¥ aurerepo3urorHoii ocoou rennl B u d cuemiensl. Kakue HekpoccoBepHbIe

o w >

raMeTbl MOKeT 00pa30BbIBATH 3TOT OPraHu3M?
A. Bd, BD
B. Bd, BD
C. BD, Bd

D. BD, 8D
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E. Bd, Bd

9. V¥ apo3oduinl paccrosinue mexkay renamu B m C — 12 mopranua. Kakosa
BEPOSITHOCTH MOSIBJIEHHS] MOTOMCTBa ¢ reHotunom BBCc npu ckpemmBaHumn
BBCc x BBCC?

12%

0%

6%

50%

44%

mo o wm >

10. ¥ mbimm paccrosinue mexay renamm A u C — 20 % kpoccunrosepa. Kakosa
BEPOSITHOCTH TOSIBJIEHUS] MOTOMCTBA ¢ TeHOTUNoM AACC mpu CKpemMBaHUU
AaCc x aacc?
A. 20%
B. 0%
C. 10%
D. 50%
E. 40%
IIpoToKO0/J NPAKTUYECKOTO 3AHATHS

JlaTa

3aganue Nel. Pewuenue 3aoau.

1. CKoJbKO M KaKue THUIIbI KPOCCOBEPHBIX U HEKPOCCOBEPHBIX raMeT 00pa3yroTcs y

oco0el ¢ TAKNMU IT'eHOTUIIAMH

a) C B b) C

(o

c b c B
ecyn paccrosiHue mexay renamu B u C 8 mopranua?

Pewenue:
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2. Y yenoBeKa PeleCCHBHBIC TeHBI a U D 00yClIaBIMBaIOT CKIIOHHOCTH K TUA0ETy | K
TUNEPTOHUU. DTU TEHbl JIOKAIW30BaHbl B OJHOW ayTOCOME M PACCTOSIHUE MEXIY
HuUMH — 10 mMopranua. Onpenenure BEpOATHOCTD (B %) pOXKIECHUS CbIHA, CKIIOHHOTO
K TEepeYHCIECHHbIM OOJIe3HSIM, €CJIM MaTh TeTePO3UrOTHAs MO JIBYM MpH3HAKaM, a
orell 00JIbHON T1abeTOM U TUIEPTOHHUEH.

Pewenue:

3. VY dyenoBeka pereccuBHBIN reH remoduauu (h) u pereccuBHBIN reH JalbTOHU3MA
(d) nokanm3oBaHBl B X-XpoMOCOMe Ha pacctossauu 9,8 mopranuj. M3BectHo, 4TO
KEHI[MHA TEeTepO3UroTHAasi MO TreHaM JajdbToHM3Ma U reModunuu. I[Ipuuém
aHOMaJIbHbIE TE€HbI JIOKAJIM30BaHbl B pa3HbIX X- Xpomocomax. Ompenenure, Kakue
JIETH MOTYT OBbITh Y HE€ OT Opaka co 3I0pOBBIM MY>KUHNHO.

Pewenue:

4. Karapakta ¥ TNOMUAAKTUIUS Yy YEJOBEKa OOYCIOBJIEHBI JOMHUHAHTHBIMU
ayTOCOMHBIMM TECHO CIEIJIEHHBIMA reHamu. JKeHIuMHa, MaTh KOTOPOW cTpajaia

KaTapakToW, a OTell MOJUIAKTWINEH, BCTYNUJIa B Opak CO 3J0POBBIM MYKUYHWHOM.
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Hanumure BO3MOXXHBIC T'€HOTUIIBI U (I)CHOTI/IHBI ,Z[CTCﬁ OT OTOIO 6pa1<a, €Clin
JKCHIIMHA YHACJICA0BAaJIa KAaTAPAKTY U IMOJINAAKTUIINIO OT poz[HTeneﬁ.

Pewenue:

JaTa v nognuch, npenoaaBaTeis

SAHATUE Ne 13

1. TEMA: U3BMEHUYUBOCTD Y UEJIOBEKA KAK CBOMCTBO KU3HU U
I'EHETUYECKOE SBJIEHUE

2. AKTyaJlbHOCTb TeMbl. I3MEHYMBOCTh — 3TO CBOMCTBO BCEX UBBIX OPIaHU3MOB,

B TOM YHCJIE U YEJIOBEKA. 3HAHHE €€ 3aKOHOB IOMOTaeT YEJOBEKY COXPAaHHUTh CBOE

3M0pOBBIE, a TaKKe TMOHUMAaThb M OOJerdyaTb COCTOSIHHME IIallUeHTOB C

HACJIEACTBEHHbIMU  OOJIE3HAMHM, MpEAyNpekAaTb IOSBICHUE IMOTOMCTBA C

HACJIEICTBEHHbIMH AaHOMAJIUSIMU.

3. Heap 3anaTusa. M3yuuth pasnnuyHble (OpMBI H3MEHYMBOCTH, HUX pOJIb B

HBOJIFOLIMU U B NOSIBJIEHUU NPU3HAKOB OPraHu3Ma.

4. 3apaHus AJ1sl CAMOCTOSITE/IbHOI padoThl BO BpeMsl OATOTOBKHM U NPOBeIeHUA

3aHATHA.

4.1 Teoperuyeckne BONPOCHI K 3aHATHIO:

1. M3meHuMBOCTH, POPMBI U3MEHUMUBOCTH.

2. Moaudukanuu u HopMma peakiu. CBoicTBa MoauduKaui

3. KomOuHaTtHBHAS U3MEHUHBOCTD, €€ MEXaHH3MBbI.
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4. MyrtaunonHas u3MeH4YMBOCTh. Kmaccudukamuss wmyranuil. MyTareHHble
(bakTopsI.
5. 3akOH TOMOJIOTMYECKMX PAJOB  HACJIEICTBEHHOM  HM3MEHYMBOCTH, €TO

MMPAaKTHYCCKOC 3HAYCHUC.

[Ipu OATOTOBKE K 3aHSITUIO CTYJICHTHI O6DaIJ_IaIOT BHUMAHNEC HA CJICAVIONIICC.

H3menuueocmov — >TO CBOMCTBO OpraHnu3MoOB HpI/IO6p€TaTB HOBLIC IIPpU3HAKHW B

POIIECCE MHINBUTYATBHOTO PA3BUTHSI.
®opmbl U3BMEHYNBOCTH:

1) MoaudukaimonHas (HeHaCIEACTBCHHAS);
2) Tenorurnmyeckas (HacjaeJICTBCHHAs).

Moouduxkayuonnas uzmeHuugocms 3aBUCUT OT YCIOBHH BHEIIHEH CpeAbl U

TE€HOTHIIA.
[lon BAMsHMEM BHEIIHEW CpeIbl, OPraHU3M MOXKET MPUOOpEeTaTh H3MEHEHMUS,

KOTOPBIC HC 3aTparuBarOT r€HOTHII. Takue n3MeHEeHUS HA3bIBAIOTCS MoOuukauuu.

Paznuynble mposiBieHus (EeHOTUIAa OpraHM3Ma, KOTOpbIE MPOUCXOAAT B Mpeaenax

JAaHHOI'O I'€HOTHIIAa, HAa3bIBAXOTCA HOPMOIL peakuuu. HaanMep: Yy IpUMYJIbl KpaCHaA

OKpacka IBETKOB Oyner mpu temmeparype 15-20°C, 6emas — npu 30-35°C, HO, HE
IpU KaKoi Temreparype He OyayT KENThle, royoble, CHHUE, (UOJIETOBBIE IIBETKH.
Hopwma peakiu ObiBaeT:

o  Illupokasa. lllupokyr0 HOpMY pEaKUMH HUMEIOT KOJWYECTBEHHBIE IPU3HAKU
(pocr, Bec, pa3Mep CTOIIbI, KUCTU, KOJIMYECTBO IPUTPOLIUTOB U T.1.)

o  Y3kasa. Y3Kyl0 HOpPMY pEakIi HMEIOT KaueCTBEHHbIE NMPHU3HAKU (IBET IJas,
IPYIIIBI KPOBH U T.1I.)

MonudukanronHas ”3MEHYHUBOCTh UMEET CIEAYIOLINE CBOWCTRA:

1) Henacnedyemocms — HOBbIE TIPU3HAKW HE NEPENAIOTCS  CIEAYIOMIEMY
MOKOJICHUIO, TaK KaK HE U3MEHSET T€HOTHIL.

2) Aoanmuenocmp — HOBBIE TpPHU3HAKM BCErla TOJE3HBI, TaK KaK IMOMOTAIOT
OpraHu3My MPHUCIIOCOOUTHCS K YCIOBUSAM CPEIb.

3) Aoexeamnocms — BeNWMYMHA W3MEHEHHS NPU3HAKA OIPENEISICTCS CUJIONH H
IPOIOJKUTEIBLHOCTBIO BO3/IeHCTBHA (haKkTOpa.
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4) Oopamumocms — TIpU TIpEKpalleHUH BO3ACUCTBHS (pakTopa TNpPHU3HAK
BO3BpAIIAETCS K UCXOJHOMY MPOSBICHHUIO.

5) Maccosocms — omHu u Te X€ (AKTOPBI BBI3BIBAIOT OJUHAKOBBIC M3MEHEHHS Y
BCeX 0co0ell JTaHHOTO BHUJA.

6) Onpedenénnocms — MOXHO ONpENCIUTh, Kakue OyAyT W3MEHEHHS Y

OpraHnu3MoB..

MoaunpukanmoHHONH W3MEHYHMBOCTBHIO OOBSACHSETCS TOSBICHHE (DEHOKOMHIA.
@enokonuu — OPraHU3Mbl C HOPMAJIBHBIM T'€HOTHUIIOM, HWMEIOIIHNE CXOJHbIE
(dbeHOTUNBl ¢ MaTOJIOTUYECKUMH. Tak, He3apallleHue BepXHel ryObl MOKET ObITh
BBI3BAHO PELECCMBHOM MyTalnMel reHa wid Hegoctatkom O, B nepuon eé
dbopmupoBaHusl y 110/a (KypeHHUe, aJIKOTOJIb).

MonaudukanuonHas U3MEHYHBOCTH obecrieunBaeT WHIUBUTyJIbHOE
MPUCTIOCOOJICHHE OpraHW3Ma K M3MEHEHHUSM YCIOBUM OKpyKaromeh cpenbl. OHa
noJyie3Ha JUisi OpraHu3ma, HO HE€ MPUBOJAUT K HBOJIOIUOHHBIM H3MEHEHHSIM B

IOITYJISAIUH.

I/ISMCH‘-II/IBOCTB, KOTOpasa CBsiA3aHa C M3MCHCHHCM I'CHOTHIIA OCO6I/I, Ha3bIBACTCs

2CHOMURUYECKOIL.

Paznmuuarot 1Ba Bja TEHOTUINYECKOU N3MEHUNBOCTH:
e KomOuHaTHBHYIO;
e MyTanMoOHHYHO.

Kombunamuenaa uzmeHuusocms — 3T0 U3MCHCHHUE T'CHOTHIIA, KOTOPOC CBA3aHO C

nepekoMOnHaIein reHoB poauteneii. KomOWHaTHBHAsT M3MEHYMBOCTH H3MEHSET
HOPMY pPEaKIMU OpraHU3Ma U TeM CaMbIM 00ECIEeUMBAECT BBKMBAHHME WJIU THOENb
OpraHu3Ma.

Mexanuzmbl KOMOUHAMUBHOU UIMEHYUBOCHIUL:

1)  Kpoccunrosep.
2) HesaBucumoe pacxoxaeHne M KOMOMHAIIMM B rameTrax HErOMOJIOTHYHBIX
XPOMOCOM.

3) CrnyuyaiiHas BcTpedya raMeT IpH OIJIOJJOTBOPEHHH.
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B npupone koMOuMHaTHUBHAs M3MEHYMBOCTb OYEHb PEAKO NMPUBOJUT K 0Opa30BaHUIO
HOBBIX BHMJIOB. YeJIOBEK MCHOJIB3yeT €€ Il MOJIYYEHHMS HOBBIX COPTOB PAaCTEHUH,
IIOPOJ JKUBOTHBIX. EE€ 3aKOHOMEPHOCTH HCIHOIB3YIOTCA B MEIUKO-TE€HETUYECKUX

KOHCYJIbTAIMX IS pacuéra pucka pokKIaeHHs 00JIbHOTO peOEHKa.

Mymauuonnasa _u3meH4Yu8ocms — 3TO 6BICTp0€, CKa‘-IKOO6p33HOC N3MCHCHHUC

T€HOTHUIIa OpPraHru3Ma, KOTOpOoe MPOsiBIseTCsl (PEHOTUITUYECKHU.
MyTtanuu ObIBaIOT:

e ['eHomHBIE.

e  XpPOMOCOMHBIE.

e ['eHnnie.

I'enomusbie mymayuu CBsS3aHbI C U3MEHEHUEM uHncia XpoMocoM. OHU OBIBAIOT ABYX

BUOOB:

a) Ioaunaoudusn — yBenuyeHUE AWILIOUIHOTO YHCIA XPOMOCOM, KOTOPOE KPaTHO

rarionIHOMY Habopy xpomocoM (2 n + n). Iomuruionaust odecrieunBaeT y pacTeHHMA
nojiydeHue OoJiee MOIIHON BEreTaTUBHON CHUCTEMBI, KPYMHBIX IJIOJIOB U CEMSH C
OONBIIMM KOJMYECTBOM IMHUTATEIHHBIX BemecTB. [lomuruionauss BO3HHWKAET, KOTHa
XPOMOCOMBI HE PACXOAATCS K MOJFOCAM KJIETKH BO BpeMs MHUTO3a uiu meio3a. [Ipu
ATOM pa3phIBAOTCS BCE HUTH BEpETeHA JCJICHUS WM OHU BOOOIIE He oOpasyrorcs. B
YKUBOTHOM MUPE MOJHUIUIOUAMS — BpEIHAS MyTaIusl.

b) ILemeponnoudus — yBenuueHue Wik YMEHBIICHHE YKCIIa XPOMOCOM, KOTOPOE HE

KpaTHO F€HOMY.

Hanpuwmep: 2n +1 — tpucomus

2n — 1 — MmoHnocomus

VY pacreHuil reTeporsionans MOXKET MPUBECTH K OOpa30BaHHUIO HOBBIX BUJOB U
MOBBIMIAET JKU3HECIIOCOOHOCTh. B KMBOTHOM MuUpEe — JeTalbHas MyTaIus.
VYBenuueHue 4Yucia MOJOBBIX XPOMOCOM — CTEpUJIbHAS WM MOJyCTEpUIbHAs
MyTalus. YMEHbIIEHUE Yuciaa XpoMocoMm — crepuibHas (X0) win neranbHas (Y0)
MyTaIus.

Xpomocomnsle apdepayuu — 370 N3MEHEHUE CTPYKTYPBI XPOMOCOM.

a) Hexsamka — OTPBIB y4acTKa XpOMOCOMBI, KOTOPBIil HE UMEET IICHTPOMEPHI.
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b) /Jeneyusn — BoinageHue cpeHErO YIacTKA XPOMOCOMBI.

c) Tpancnokayus — y4acToK XpOMOCOMBI MEPEIEN HA IPYTyH0 HErOMOJIOTUYHYIO
XPOMOCOMY.

d) Hueepcus — y4acTok XpOMOCOMBI OTOPBAJICS U pa3BepHyJcs Ha 180°C.

e) /Jlynauxayus — MOBTOPEHHUE OJTHOTO M TOTO JKE YUACTKa XPOMOCOMBI.

Hexeamxa, Oeﬂeuuﬂ, mpanciaokauusa — 510 JICTAJIILHBIC U ITOJYJICTAJIbHBIC MYyTalllH.

Hneepcus — HeWTpasbHas MyTalls WIA TOBBIMIAONIAS KU3HECTIOCOOHOCTh
opranusma. /ynaukauyua — MyTanus, KOTopas Hapyliaer paboTy HEKOTOPBIX
OpraHoB.

I'ennvle mymayuu CBA3aHbl C ©3MEHEHUEM CTPYKTYPbI I'€HA.

a) 3amena wnykneomuoose (LIAA(Ban) na LTT(rmy) — cepnoBHIHOKIETOYHAS
aHEeMHS1)

b) Oépazosanue nexomnaumenmapuuix nap

C) MH3menenue nonoxicenus HyKieomuoa

['eHHBIC MyTallUX CaMble CIOXHBIC JiJIsl m3ydeHus. OHU MOTYT OBITh HEUTPAILHBIMH,
MOJIC3HBIMU WJIM BPEIHBIMH JJIi HWHIWBUIyyMa, a JUIsl BUJA — OTO OCHOBHOM
MOCTaBIIMK MaTepuaja JJisl €CTECTBEHHOro orOopa. bmaromapst reHHbIM MyTalusM
BO3HUKJIM aJlJIeJIbHble TEHbl W OOJbIIOE KOJUYECTBO CBOMCTB, KOTOpBIE €CTh Y
OpPTaHHU3MOB.

PaznmyHple MyTanmud OJHOTO W TOTO JK€ TI'eHa MOTYT IPHUBECTH K IOSBICHHIO
2eHoxkonuil. I'enokonuu — OnVH W TOT e (PEHOTHN KOHTPOJUPYETCS Pa3HBIMH
reHotunamu. Hampumep: aabOMHNU3M MOXKET OBITh BBI3BAH ayTOCOMHO-PELIECCUBHOM

" aYTOCOMHO-HOMHHaHTHOﬁ MyTalusAMU I'CHA.

Mymaczennvie _ghakmopst — (HakTOpbl BHEIIHEH CpeAbl, KOTOpPbIE BBI3BIBAIOT

BO3HUKHOBEHHE MYTAI[H.

|. Hereneruueckue:

a) @usuueckue (MOHU3UPYIOIIEE, PEHTTE€HOBCKOE U3JTyUEHHE).

b) Xumuueckue (iton, >THIICH, caxap, a30TUCTAsI KUCJIOTa U Jp.)

C) buonozuueckue (BUPYCHI W MPOAYKTHI HX KU3HEACATEILHOCTH BBI3BIBAIOT

nepectpoiiky B JIHK).
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Il.'enetuueckue (ommOku: B pemapaunu JIHK, penymmkanuun  JIHK,

KPOCCHUHIOBEpE, HAJIMYHE B OPraHU3ME T€HOB MyTaTOPOB U AaHTUMYTATOPOB).

B 1920 r. akanemux H.M.BaBunoB copmyaupoBan 3aKOH TOMOJOTUYHBIX PSIOB B
HACJIEJICTBEHHON U3MEHUUBOCTHU: P0o0bl u 6udbl 2enemuuecku 0au3kue 00a1a0arom
CXO0OHBIMU PAOAMU HACEOCHIEEHHOU UZMEHYUGOCMU C MAKOU NPAGUNbHOCHIbIO,
Ymo, 3HAA UMEHEHUA ) 00HO20 GUOA MOMCHO HAUMU CXOOHblE ) ONU3K020 emy
éuoda. DTOT 3aKOH JIE)KUT B OCHOBE METOJIa TEHETUYECKOTO0 MOJICTUPOBAHUS, KOTJa
TsDKENBIE OOJIE3HM YeNOBEKAa H3Y4yaloTCsl Ha MOJENSIX >KMBOTHBIX (Hampumep:

reMo(pUITMIO U3y4aloT Ha MBIIIAX U co0aKax).

4.2. TecThl 1JIA CAMOKOHTPOJISI:

1. Y Bpauya-peHTreHo.10ra, KOTopblii padoTaeT B CTOMATOJIOTMYECKON KIUHUKE
Ha npoTstkeHun 20 JieT, HA OIHOI pyKe BO3HHMKJIO JIy4eBoOe MOPAKeHUHe KOMKH.
Kaxkas ¢gopma u3aMmeHYHBOCTH 00yC/IaBIMBAET BOSHUKHOBEHUE 3TOH 00J1e3HI?

A. I'enoMHas myTarus

B. I'ennas mytarus

C. Moauduxkanuu

D. XpomocomHas ab6epariust

E. KomOuHatuBHas ”3MEHUHUBOCTD

2. Kak Ha3pIBaeTcsi OpraHu3M, €cJM B €ro KJeTKaxX U3 JUIUIOMIHOI0 Hadopa
XPOMOCOM BbINAJAAIOT IB€ TOMOJIOTHYHbIE XPOMOCOMBbI?

A. T'amtonHbIi

B. Tpucomuxk

C. Monocomuk

D. Hynucomuxk

E. Tlomucomuxk
3. MoaudgukanuoHHAasi ©BMEHYNBOCTH CBSI3aHA ¢ U3MEHEHHEM:

A.TeHa

B. 'enoma

C. I'enotuna

D. ®enoruna
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E. KapuoTtuna
4. Myranmu:

A. Bo3HHKaIOT MaccoBO

B. He mpuBOoAsT K MN3BMEHEHHUIO TEHOTHUIIA

C. IlpuBoAT K MI3MEHEHUIO TEHOTHUTIA

D. Bcerna nacneaytoTrcsi TOTOMKaMH

E. Bcerna uMeroT npucrnocoOUTENbHBIN XapaKkTep
5. 'enHble MyTalIM¥U — 3TO U3MEHEHHE:

A. CTpyKTypbl XpOMOCOM

B. Tlopsinka nykneotunoB B JJHK

C. KonnuecTtBa MojaoBbIX XpOMOCOM

D. Pacnionoxxenust rerepoxpomMaTuHa

E. KonuyecTBa ayTocom

6. 'eHepaTMBHBIE MYTALIMU HACJIEAYHOTCS MPU PA3MHOKEHHUH:
A. Cnopamu

B. IlosoBbIM IyTéM

C. becnionbiM myTéM

D. BereratuBHo

E. IlapTenorenezom

7. Kakoif THII XPOMOCOMHBIX MYTAaIlHii YaCTO He BJausieT HA (peHOTHII?
A. Jlenemus

B. Jdynnukanus

C. UuBepcus

D. Tpaucnokarius

E. HexBatka

8. Kak Ha3bIBalOTCA MyTallil, KOTOPble BOSHHKAIOT B COMATHYECKHX KJIeTKax?
A. HeittpanbHbie

B. JleranbHble

C. I'enepaTuBHbIC

D. Comatuueckue

E. UnnynupoBanHbie
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9. Kakue reHHble MyTalMUd (eHOTHNIMYECKH MPOSIBJISIIOTCA TOJbLKO B
TOMO3UIOTHOM COCTOSIHHM ?

A. JloMruHAHTHEIC

B. PeneccuBnbie

C. Heiitpanbhbie

D. JleranbHble

E. Cnonrannsie

10. YUto siBAsIE€TCH MEeXaHM3MOM KOMOMHATHBHOI M3MEHYHUBOCTH?
A. Kpoccunrosep

B. Moaudukanms

C. Myranus

D. Tpancusius

E. Ilpoueccunr

IIpoTOK0J NPAKTHYECKOTO 3aHATHS

3amanue Nel. Xpomocomnwie aboepayuu.

3apucyiiTe U Ha30BUTE TUIBI XPOMOCOMHBIX a00epaluii, eciu UCXO0IHAsg XpOMOCOMa

HMCCT TAKOC CTPOCHHUC:!

A

r X T mgOoOw

3amanue Ne2. I'ennvie mymayuu.

Pemure 3anauy.
Hana nens JIHK: TALL TTT AAA LI LII{A.
a). OnpeaenuTh MOCIeI0BaTeILHOCTh AMUHOKHUCIIOT B OCJIKE, €CITU MEXKIY CeIbMbIM

N BOCbMbBIM HYKJICOTUAAMH BCTABUTDH TUMMH?
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0). OnpeaenuTh NOCaeA0BATEILHOCTh AMUHOKHUCIIOT B MOJIEKYJie Oelika, eClii B 1IETH
JIHK 13 neBsiTOro mojio>KeHus BhINAAET aICHUH?

B). OnpenenuTs MOCIEIOBATEIPHOCTh AMUHOKHCIOT B O€lKe NpH IyIUIUKAIUU
yuactka JIHK mexnay 3 u 5 kogonamu?

Mennens

Pewenue:

CuTyanoHHbIE 3aJ1a4U;

1. Oren u MaTh — IJIyXHe, HO TJIyXOTa >KCHIIMHBI 3aBUCUT OT PELIECCHBHOTO
ayTOCOMHOI'0 T'€Ha, a y MY>X4uHbl — ¢deHokonusi. KakoBa BEpOSTHOCTh POXKIEHUS
TIIyXUX J€TEN Yy 3TOM ceMEeHOM mapel?

2. Cunte3 B KIeTkax crenuduyeckoro Oenka uWHTepdepoHa CBS3aH C
KOMIUIEMEHTapPHBIM B3aUMOJICHCTBUEM JIBYX JTOMHUHAHTHBIX HEAJUIENbHBIX T€HOB A U
B, nokanu3oBaHHBIX B pa3HbIX Mapax ayrocoM. C kakoil ¢GopMoill M3MEHYHUBOCTU
CBA3aHO POXICHUE 3JI0POBBIX JETEH OT pOAUTENEH, Yy KOTOPBIX IOAaBICHA
CIOCOOHOCTH K 00pa3oBanuio HHTEpQepoHa?

3. Y 3710poBbIX poauTenell poawsiach JAeBoYkKa C (DEHWIKETOHYpHEH, OJHaKO
Osarojapsi crenuaibHOM JHeTe OHA Pa3BUMBAJIACh HOPMaIbHO. MOXKHO JM CUMTATh
(deHmIKeToHyput0  HacleAcTBeHHOM — marosoruei? C kakumu  opmamu

M3MCHUYMBOCTH CBsI3aHa 3Ta 00JIC3Hh U BO3MOKHOCTE €€ JICUCHHS?

I[aTa H IIOAIMUCH NpenoaaBarTe/id
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CONEPKATEJIbHBIH MOJIYJIb 3

Memoowl uszyuenus HAC/1e0CMBECHHOCHU YEN08eKA

Hacneocmeennwie 6o1e3nu

3AHATHUE Ne 14
1. TEMA: OCHOBbBI TEHETHKHU YEJ/JOBEKA. METOJAbl 'EHETUKHU
YEJIOBEKA: TEHEAJIOTUYECKHAM, BJIM3HEIIOBBIN
2. AKTyaJIbHOCTBH TeMbl: PoJib HaclieCTBEHHBIX ()aKTOPOB B MATOJOTMU YEJIOBEKa
3a IMOCIEIHEE BpEMsS BO3pOCiA, ITO3TOMY 3HAaHUS OCHOB TE€HETHKH YEJIOBEKA
HEO0OXOIMMBI B €KEIHEBHOM paboTe Bpauya.
3. Heab 3aHATHA. YMETh IOJb30BAaThCA TI'E€HEAJOTUYECKUM M OJIM3HEIIOBBIM
METOIAMMU.
4. 3ananus 1J1sl CAMOCTOSITe/IbHOI padoThl BO BpeMs MOAT0TOBKH U MPOBeIeHUsA
3aHATHS.
4.1 TeopeTrudeckue BONPOCHI K 3aHATHIO:
1. OcHOBBI METULIMHCKOMW T'€HETUKH.
2. YenoBek Kak OOBEKT TEHETHMUECKHX WCCICIOBAaHUNA. MeToapl W3ydeHUs
HACJIEICTBEHHOCTH Y€JIOBEKA.
3. TI'eneanmornueckuii meton. I[lpaBuia MocTpoeHUsS POAOCIOBHBIX. | €HETHUYECKUIA
aHaJIN3 POAOCIOBHBIX.
4. bnuzHenoslil MeToA. OnpeeneHe BIUSHUS TeHOTUIIA U OKPYXKAIOIEl Cpeibl B

IMPOABJIICHUHN ITATOJIOTUYCCKUX ITPU3HAKOB YCJIIOBCKA.

[Ipu OATOTOBKE K 3aHSATUIO CTYJICHTHI O6D3H_IaIOT BHUMAHHEC HA CJICAVIOIICC.

I'eHeTuka 4YesiOBeKa WM AHTPONMOreHETHKA — HTO HayKa, KOTOpas H3y4daer
3aKOHOMEPHOCTH HACJE€ACTBEHHOCTH W W3MEHYMBOCTH Y OTEJIBHOTO YeJIOBEKa,
NOMYJISIIUY JTHOJEH.

MenuuuHckass reHeTuka (pas3fesl aHTPOINOICHETHKH) H3y4aeT TeHETHYECKUe
3aKOHOMEPHOCTH BO3HUKHOBEHHUSI U PACTIPOCTPAHCHUS HACIEACTBEHHBIX OOJIE3HEH U
BKJIaJl HACJIEICTBEHHOCTH B BOSHMKHOBEHHE HamOoJiee TSHKEIbIX HEHACIIEICTBEHHBIX

MaTOJIOTHUH.
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HccnenoBannss HACIEACTBEHHOCTM M W3MEHYMBOCTH Y 4YEJIOBEKAa CBA3aHbl C
OobUMU MPYOHOCHAMU:

® HEBO3MOYHO 3KCIIEPUMEHTAIBHOE CKPELIMBAHUE;

® HEBO3MOXHO CO3[aTh OJWHAKOBBIE YCIIOBHS ISl WICHOB OJHOW CEMbU, & TEM
0o0JIee HECKOJIBKHUX ITOKOJICHUI;

® MEJJICHHAs CMEHA MTOKOJICHU;

® MaJo€ YKCIJIO TOTOMKOB B Ka)KJIOM CEMBE;

® y YEJIOBEKA CJIOKHBIA KapUOTHII;

e OOJBIIOE KOTUYECTBO TPYIII CHCTIIICHUS;

® BBICOKAs IMEHETPATHOCTh U DKIPECCUBHOCTH I'€HOB, YTO NPUBOJIUT K BBICOKOMY
noJMMOp(pU3My MPU3HAKOB.

Ho, He cMOTps Ha BCce TPYIHOCTH, I€HETHKA 4YEJIOBEKAa YCIIEIIHO pPa3BHUBAETC.
UccnenoBarensb, HaOM01as1 OOIBITYIO0 YETOBEUECKYIO TIOMYJISINI0, MOKET BBIOUPATh
U3 ThICAY OpaKOB T€, KOTOpPbIE HEOOXOJMMBI JUIsi TEHETUYECKOro aHaimsa. Metoj
ruOpuAn3aIIH COMAaTUYECKUX KJIETOK u JAHK-ananu3za [103BOJISAET
SKCIIEPUMEHTAIBHO HW3y4aTh JIOKAJW3alHWI T€HOB B XPOMOCOMAX, MUX HOPMY H
NaTOJIOTUIO, MPOBOJIUTH AHAJIN3 TPYIII CLIETUICHUS.

Memoowl cenemuku yenogeka:

B coBpeMEHHOM N€HETUKE YEI0BEKA UCTIONb3YIOT TAKUE METOBI:

1. T'eneanoruueckuit

bnu3nenoBbii

JlepmaTornududeckuii

[TonymAIMOHHO-CTATUCTUYECKHI

buoxumnueckuit

[lutoreneTnueckuit

['eHeTrKa COMAaTHYECKHUX KIETOK

JIHK-ananu3 (MoaeKyIsspHO-TEHETUYECKUI )

© 0o N o 0k~ WD

MoaenupoBanus
10. ITocTHaTanpHOM TUATHOCTHKHU (OMpEeleHne TeHOTUIa B MPEHATAIbHBIN MepHo/I

pa3BUTHUS).
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I'eneanocuueckuni. boin npennoxeH B 1865 rogy OCHOBOIMOJIOKHUKOM T€HETUKH

yenoBeka @D.I'anproHOM. C MOMONIBIO 3TOrO METOJIA MOYKHO HPOCIEIUTH KaKOM-
HUOYAb IPU3HAK B PAJTY TOKOJIEHUMN, TIPU ATOM YKa3bIBasi POJICTBEHHBIE CBSI3U MEXKTY
YJIEHAMU POJOCIOBHOM. ['€eHeaorus — 3T0 poAOCIOBHAS YEIOBEKA.
I'eneanornueckuii MeTO/1 BKIOYAET HECKOJILKO ATAMOB:

IlepBrlii 3TAN — 370 COOp MHPOPMAITUK O TPOOAH]IE U €0 POJCTBEHHUKAX

Ilpobano — >1o0 nMLO, JJIsI KOTOPOTO COCTaBJsieTCsl pojociioBHas. Ero Opates u
cEcTphl — CUOCHI, IBOIOPOAHBIE OpaThsi U CECTPHI — MOJTYCHUOCHI.

Ha BTOpOM 3Tame pnenator cpaghuueckoe uzoodpasricenue poiOCIOBHOM, UCIONb3YS
OOIIETTPUHSATHIE CHMBOJIHI.

Tpernit 3Ttan — ceneanozuueckuit ananu3. llens — yCTaHOBIICHHME T€HETUYECKUX
3akoHOMepHOcTel. CHavana OmpenensioT, HACIEICTBEHHBIM JM mnpusHak. Eciu
MPU3HAK HACIEICTBECHHBIM, TO OMNPEACISAIOT THUIl HACIEIOBaHUWS: TOMWHAHTHBIMN,
PELECCUBHBINA, ayTOCOMHBIW, CIEIUICHHbIM € TMOoJIoM. [locime 3Toro ompenestor
3UTOTHOCTh TPOOaHAa, TPYIIbBI CHEMJICHUS, MEHETPAHTHOCTh M IKCIPECCUBHOCTH
reHa. Bcé ato HeoOxoammo, 4TOOBI cienaTh pacuém pucka (4eTBEPTHIA 3TAm)
MPOSIBJICHUSI TIATOJIOTUU Y TMOTOMKOB, BBISICHUTH, OT KOTO M KOTJIa 3Ta MATOJOTHUs

MPUIILIA.

Paznuuator: aymocomnoe v cyennennoe ¢ nojiom Hacie0BaHue.

Ecnmm mpu3Hak OAMHAKOBO YacTO BCTPEYACTCS y MYKUYMH WM KEHIIUH, TO TEH
pacIoJIOXKeEH B Aymocomax.

AymocomHo-0omunanmmuwlit npusnak (A):

1) BcTpedaercs B KaKJIOM ITOKOJICHUH;

2) y 00abHBIX poauTeseH (Aa) MOTYT OBITh 370POBBIE A€TH (aa);

3) y 310pOBBIX POAMTENCH (aa) HE MOXKET OBITh OOJBHBIX JeTCH (A).
Aymocomno-peyeccuenuliit npu3HaK (a):

1) BcTpeyaercs penko (MHOIIA B OJTHOM IOKOJICHHH);

2) y OONBHBIX poauTeNei (aa) He MOKET OBITh 3JI0POBBIX JeTeH (A);

3) y 310pOBBIX poauTesci (Aa) MOTYT OBITH OOJIBHEIC JIeTH (aa).
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Cuennennoe c nonom nacneoosanue.

Ecnu npusHak nepegaércs OT OTHA K ChIHY U3 IOKOJIEHHS B TIOKOJIEHHUE, TO T€H 3TOrO
[pU3HaKa PacloyIoKeH B Y-xpomocome.

Ecnu npusHak yaie BCTpeyaeTcs y JKeHUIUMH U nepenaércss oT O0JIbHOrO OTIa BCEM
J04YEPsIM, TO 3TO X-00MUHAHMHOE HACle008aHUe.

Ecnu npusHak yamie BCTpedaeTcsl y MyX4HMH U nepefaércs oT OOJbHOro Je/1a yepes
MaTb-HOCUTEJIHULLY BHYKY, TO 3TO X-peyeccusnoe Haciedoeanue.

bauszneuosuwiii — OJHH U3 HanooIce PaHHUX METOAOB U3YUYCHHUSA I'CHCTHUKH YCJIIOBCKA.

brnuzHenoBeiil MeTo uccienoBanus ObuT mpeyoxeH B 1876 p. @. Nanbronom. OH
BBIJICIMIT Cpeay OJW3HEIOB JIB€ TPYIIBI: OIHOSMIIOBBICE (MOHO3UTOTHBIE) U
JIBYSIUIIOBBIC (TU3UTOTHBIC).
br3HEnoBkIi METO/] HCTIONB3YETCS B TEHETUKE YEJIOBEKA ISl TOTO, YTOOBI OIEHUTH:
— CTeMNeHb BIMSHUS HACIEJICTBEHHOCTH W CpeAbl Ha pPa3BUTHE KaKOro-HUOYIb
HOPMAJILHOTO WJIM MATOJOTUYECKOTO MPU3HAKA;
— TICHEeTPAHTHOCTh U IKCIIPECCUBHOCTDH I'eHA,;
— 3(h(EKTUBHOCTH UCTIOJIB30BAHUS JICKAPCTB,;
— 9(Q¢deKTUBHOCTh METOI0B OOYUYCHUS U BOCTIMTAHUS;
—  koapdumuent 1Q.
Drarnbl 0JIU3HEOBOTO METO/IA:
1) s HaOIFOACHHMS ITOAOWPAIOT IMAPhI OJIM3HEIIOB OJTHOTO T10JIa;
2) OIpenessiOT 3UrOTHOCTD OJIM3HEIIOB.
M3 — pa3BuBaoTcs U3 OAHOW 3urotbl, umeT 100% OIMHAKOBBIA TEHOTHI
(0OIMHAKOBYIO TPYIIITY KPOBH, MOJ, PUCYHKU KOXKHU U T. A.), 100% mnpuxuBaemMocTh
TpaHCIUIAHTAHTA.
/I3 — pa3BUBAIOTCS U3 PA3HBIX 3UTOT M MOXO0XKU KaK POJHBIE OpaThs U CECTPHI.
3) ompenenstoT % CXOJACTBA B IPYIIIaXx MOHO- M JM3UTOTHBIX OJU3HEIIOB.
JUJ1sl OLIEHKM POJIM HACJIEICTBEHHOCTH B Pa3BUTUU TOT'O WJIM MHOTO MPU3HAKa JENa0T
pacu€tsl o popmyiie XonbIMHTEpa:
% €X0JCTBa M3 - % CXO0JCTBA I[3
100 % - % CXO0/ICTBA I[39
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rie H — xoaddunuent HacmencrBeHHOCTH, M3 — omHo- u /I3 — nBysiiioBbie
OJIM3HETIBI.

[Tpu H = 0,7-1 npu3Hak Haca€ACTBEHHBIN;

npu H = 0-0,3 ocHOBHOE BIIMSIHHE OKAa3bIBAET CPEIA;

npu H = 0,4-0,6 Hac/IeICTBEHHOCTh U Cpela OAMHAKOBO BIUSIOT Ha (hopMupoBaHHE

npu3HaKa (MyabTH(AKTOPUATBHBIN ).

MHOro NnaToJOrMYeCKUX MPU3HAKOB YEJIOBEKA SIBISIOTCS MYJIbTH(PAKTOPHATHHBIMH.
Mynvmugakmopuanvnvle 60ne3nu — ST0 OONE3HH C  HACIEICTBEHHOM
HPEAPACIOI0KEHHOCTBIO. J[JIs1 MX TPOSIBIICHUS HEOOXOIMMO:

1) HanMuMe TeHa;

2) YCIIOBHS JUTSI €T0 MPOSIBIICHUS.

K  MynbrudakropuaibHbiM ~ 3a00JICBaHUSAM  OTHOCHTCS  CaxapHbId  aualer,
THIIEPTOHHUS, aTEPOCKICPO3, IMN30(MPEHHUS, SITUIICTICHS, AJIKOTOJIU3M U JIp.

BoJibliyt0 poJib B TMPOSIBJICHUM STHX OOJIe3HEW UrparoT (HPaKTOphl BHEIIHEH CPEJIbI.
[Tosromy wux mpodHIaKTHKA 3aKIIOYaeTCs B ONPENCIICHWH TPYII pHCKa
(HacleICTBEHHAsT — MPEAPACIIONIOKCHHOCTh) W CO3JaHUE  YCJIOBHM, KOTOPHIC
UCKJIFOYAIOT HETaTHMBHOE TIPOSIBJICHUWE TeHa. Hanpumep, Tpu  TPOSBICHUU
THIICPTOHUHN y OJHOTO U3 POJUTEINICH, HEOOXOIUMO:

— KOHTPOJIMPOBATh apTEPHUATBHOE JIABJICHUE Y JICTCH;

— PEKOMEHJIOBaTh 3/I0POBbIN 00pa3 *KU3HU, 3aHATUSL CIOPTOM, CIEIUATBHYIO IUETY;
— co0JI0aTh PEXKUM TPYJA U OTIbIXA.

Bcé aTo naét npodunakruueckuit 3phekT — coxpaHeHHE 310POBbS JETEH.

4.2. TecThl 1JIA CAMOKOHTPOJIS:

1. Ilocne aHaam3a POAOCJOBHON Bpay-TeHETHK YCTAHOBWJI: MNPHU3HAK
NPOABJAETCHA B KAXKIOM IMOKOJEHUHM, SKEHIIUHbI M MYKYUHbI HACIEAYIOT
NMPU3HAK OJIUHAKOBO YaCTO, POANTEIM B OITHUHAKOBOM Mepe nepeaalT NPU3HAKH
cBOUM jeTsaM. Onpeaenure TUI HACTETOBAHUS NMPU3HAKA?

A. AyTOCOMHO-JOMUHAHTHBIN

B. AyTocomMHO-pelIeCCUBHBIN

C. X-CI.[GHJIGHHOG JOMHWHAHTHOC HACJICJOBAaHHUC
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D. X- cuerieHHOE peliecCUBHOE HACIE0BaHUE

E. V- cuemnienHoe HacienoBanue

2. Tonanapuyeckue NPU3HAKYU HACJIEYIOTCSH:

A. AyTOCOMHO-JOMHUHAHTHO

B. AyrocomHO-peneccuBHO

C. CuerieHHO ¢ «Y» XpOMOCOMOM

D. CuemneHHo ¢ «X» XpOMOCOMOM JIOMUHAHTHO

E. CuemnienHo ¢ «X» XpoMOCOMOH pe1ieCCUBHO

3. Ha wu3o0pakeHUM POJOCIOBHOI KBaJgpaT, Bo3j1e KOTOPOr0 HapHCOBaHa
CTpesika, 0003Ha4aeT:

A. ITpoGan >K€HCKOTro MoJja

B. [IpoGana mMy»ckoro mnosna

C. Pe6EHOK, KOTOPBINA pOAMIICS MEPTBHIM

D. Beikuaslm

E. Pe6&HOK, HOCUTENH TIPU3HAKA

4, YkaxXKuTe TPHU3HAKH, KOTOpbIe XapakTepHbl /s X-CHEINJIEHHOIo
peLecCHBHOIO THUIIA HACJIEI0BAHMSA:

A. Bctpeuaercs TOIBKO Yy MYKYUH

B. Bce ¢enotunuuecku 310poBbi€ JOYKU OOJBHBIX OTILIOB SIBJISIFOTCSI HOCUTEISIMU
reHa, KOTOpbIi 00yCIIaBIUBAET pa3BUTHE OOJIC3HU.

C. bosibHBIE MY>KUHHBI TIEPEJAIOT PELIECCUBHBIN ajuiesb reHa 50% ChIHOBEH.

D. Berpeudaercs NpeuMyIeCTBEHHO Y JKEHILUH

E. bonbHble My XKYMHBI IEPEAAOT pereccuBHbIN amienb reda 100% ceiHOBEN

5. Bau3HenoBbI MeTOA NPUMEHSIOT J1JIs1 ONIpe/leJIeHus

A. Hapyuienuii reHoTUIIa OpraHu3Ma

B. Hapymenuii ¢penotuna opranusma

C. I'ereposurorHoctu npobaHa

D. I'eneTnyeckoi CTPYKTYpbI IOMYJIALIUH

E. Posu HacneacTBEHHOCTH U cpefibl B (POPMUPOBAHUM MpPU3HAKA

6. KT0 0BLT 0OCHOBOMOJIOKHUKOM OJIM3HEIOBOI0 METO0/1a HCCIe0BAHNA?

A.T'. Mennenb
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B.T. ne ®pus

C. T. Mopraun

D. ®. 'anbTOH

E. A. Beiicman

/. KakoB Oyzer ko3¢¢duuuent XoabUMHIepa, ecJd H3MEHYHMBOCTH B

NONMyJIAUUH 00yCJI0BJIEHA HACJIEACTBEHHOCTHIO?

A0

B.0,3
.05
1
.2

. Kak Ha3pIBaeTcs1 HCXOJHOE JHHIO0, Ppoaoc/J10BHasg KOTOPOIro n3yqaeTc71?

. [IpoGany
. JInaHOCTH

. bonpHOM

C
D
E
8
A. durypaHt
B
C
D
E. Oco6p
9. Cubcsl — 37108

A. Vcciaenyembie OpraHu3Mbl

B. [loToMku

C. Ponnbie 6pathst U CECTPHI

D. Ponutenu

E. Beikuapim

10. Kak HacjeayeTcsi NPU3HAK, €CJIM OH He NMepeaaéTcs OT 0THA K CHIHOBBSIM,
HO MPOSIBJISETCS Yale y My>K4uH?

A. AyTOCOMHO-TOMUHAHTHO

B. AyTocoMHO-periecCuBHO

C. X-I1OMHHAHTHO

D. X-peneccuBHO

E. Uepes Y xpomocomy
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IIpoToKO0JI NPAKTHYECKOT0 3aHATHS

Jlara

3amanue Nel. Cocmasnenue pooociognuix.

Hcnonb3ysa reHeTUYEeCKyI0 CUMBOJIMKY, COCTABbTE U MTPOAHAIU3UPYUTE POJIOCITOBHbBIE
o sierenjie. Onpenenure TUI HACJIEI0BaHUS MTPU3HAKA, 3SMITOTHOCTh 0COOEH.

1) MyxunHa-IaJbTOHUK >KEHAT Ha 370pOBOM JBOIOPOJHOU CECTpe, OpaT KOTOPOM
TaK)KE NAIBTOHMK. Poaurenn ceMenHOW Iapsl 340poBbie. MIX Marepu — pOIHbIC
céctpel. Jlenymika MyX4uHBl O0JIbHOHM, O0alymika — 3/10poBa. Y ceMeiHOW mapsl
4EeTBEPO JIETEH: OJHA JI0Yb U ChIH OOJIbHBI, JABE JI0YEPH — 370pOBbIe. bosbHas 104Yb B
Opake co 3I0pPOBBIM MYKUYMHOHW POJMIA IBYX OOJBHBIX CBIHOBEH U 3I0POBYIO JT0Yb.
CnporHo3upyiiTe, Kakue IETH MOTYT POIUTHCA OT Opaka OOJILHOTO ChIHA CO

310POBOM KEHILIMHOM.

2) Kaperna3sblii My>KunHa ®KEHUJICS Ha rOJy0Oriaa3oH sKeHIIUHE. Y HUX POAWIOCH TPU
KaperjasblX CblHA M TOJyOoriaszas 04b. Y OJHOTO W3 CHIHOBEH — rosyooriasas

KE€Ha, y JPYyroro — Kaperiasas, MyX gouepH — kapernaspiii. CriporHo3upyire, Kakue
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BHYKM TI0 IBETY IJ1a3 MOTLYT POJUTHCA Y HMX JETEeH, €Clid Yy JOYKU POIUIICS

roay0oria3slii cbiH. Kakoii TeHOTUI UMEIOT BCE YWICHBI 3TOM CeMbH?

3ananme Ne2. Bauanue naciedcmeeHHocmu u cpeovl Ha pazeumue npu3HaKos.

[Tpumensis popmyny pacuéra koapdunuenta naciencrsennoctu K. Xonpuunrepa:
% cxoacrsa M3 - % cxoacTBa I[3
100 % - % €X0/CTBA I[3

u popmyny Berurcienus Biausiaus cpeasl: E = 100% - H, umm (1 - H),

3aI10JIHUTE Ta6JII/IHy1

Ne HopMmajnbHbie 1 CxoacrtBo, % H C (cpen.)
n/n naToJioruyecKue M3 13 |(macaen.)
MPU3HAKH

1. Ileem 2nas 95 28

2. I'pynnui kposu 100 30

3. Omneuamku nayibuyeg 92 40

4. Koconanocmo 32 3

5. "Bonuvba nacmp"’ 33 5

6. Bpooscoénnuii 41 3

evleux deopa
7. Hluzoghpenusn 70 13
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8. Bbpouxuanwvnan 47 24
acmma

Q. Ankozonuzm o4 18

10. Caxapubwtii ouadem 65 18

11. Tyoepkynés 37 15

12, Kopo 98 94

13. Koxnrow 97 97

Onpenenure poib HACAEACTBEHHOCTH W CPEIbl B IPOSIBICHUM 3TUX IPU3HAKOB,
pa3feNnB UX Ha TPYIIIbL:

1. Ilpu3Haku, KOTOPbIE OMPEEIAIOTCS HACIEACTBEHHOCTHIO

2. Ilpu3Haku, KOTOpPBIE OMPENESIOTCS CPeaon

3. MynbTudakropuaibHbie

3amanue Ne3. Pewuenue 3aoau.

1. Tlonarpa ompeaensieTcs JOMUHAHTHBIM ayTOCOMHBIM TeHOM. [l0 HEKOTOpBIM
nanabiM (B.I1. Ddpoumcon, 1968), meHeTpaHTHOCTh T'€HA y MY>KYHH COCTaBJISET
20%, a y *eHIIMH OHAa paBHA HyI0. KakoBa BepoSITHOCTH 3a00J1€BaHMs OAArpoil B
CEMbE I€TePO3UTOTHBIX POAUTENECH?

Pewenue:

2. KakoBa BepOATHOCTh POXKJICHHUS 3OPOBBIX Kaperiasblx JeTel OT Opaka 3710pOBO
Kaperja3ol OJKEHIIMHBI, OTel] KOTOpou Obul  roay0OorimazeiM u  OoJen
pPEeTHHOOJIACTOMOM (37I0KAYECTBEHHAsl OIMyXOJb IJla3a) U TOIyOOIIa3biM MYKYHUHOM,
OOJIbHBIM PETHHOOJIACTOMOM, MaTh KOTOPOTO ObLTa Kaperjazod u 310poBoil. Kapwii
IBET TIJla3 JOMUHHUpPYET Haja roiyObiM. PeTmHOOMacroma omnpeaensercs Ipyrum

JIOMUHAHTHBIM ayTOCOMHBIM T'€HOM C NMEHETPAaHTHOCTHIO 60%. OTBeT 0O00CHYyTE.
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Pewenue:

JaTa v nognuch, npenoaaBaTeis

3AHSATHUE Ne 15

1. TEMA: MOJIEKYJISIPHBIE BOJIE3HU. BHOXUMUWYECKHI METO/ U

JHK-IUATHOCTHKA.
2. AKTyaJbHOCTh TeMbl. M3yueHre reHoMa 4elloBeKa CIocOOCTBOBAIO pa3pabOTKe
METOJIOB JICUYCHUS W TPOPHIAKTUKH TDKEIBIX MOJEKYISIpHBIX Ooje3Hel. Ha
KJIETOYHOM YypOBHE JiedaTcs Takue OO0JIe3HU, KakK TreMOUiIns, TrajJaKTO3eMHUs,
caxapHbIil 1uabeT.
3. Heab 3ansaTus. M3yunTh reHETHYECKHE OCHOBBI, OCOOCHHOCTH TMPOSBICHUS WU
3aKOHOMEPHOCTH HACIIEJIOBAaHUSI HEKOTOPBIX TEHHBIX (MOJIEKYJISIPHBIX) OOJIe3HEH
YEJIOBEKAa; O3HAKOMHTHCS C METOAaMH, KOTOPbhIC NPHMEHSIOTCS IS BBISBICHHS
TEHHBIX OOJIC3HEH.
4, 3apanus AJ1sl CAMOCTOSITEILHOI padoThl BO BpeMsl MOATOTOBKH U MPOBeIeHUS
3aHSATHS.
4.1 TeopeTu4eckue BONPOCHI K 3aHATHIO:
1. Buoxumnuyeckuii METO/I.
2. IHK-mmaraocruka.
3. Monekynsipupie  OOJ€3HM  YTIEBOAHOTO, AMUHOKHUCIOTHOTO,  OEJIKOBOTO,

JIUIINAHOT0, MUHCPAJIBHOTO obMeHa. MexaHH3M WX BOSHUKHOBCHHS.

[Ipu OATOTOBKE K 3aHSITHUIO CTYJICHTHI O6D3H_IaIOT BHMMAHHUC Ha CIACAYIOIICC.

buoxumuueckuii memod ocioBan A.I'appogom B 1902 rogy. ToT METOA O3BOJISIET

U3yYUTh  (PEHOTUNUYECKU  3(p¢deKT TreHa Tnpu  HU3MEHEHUH  CTPYKTYpHI
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dbepmenTaTuBHOrO Oenka. l3MeHeHuWe nocnedoeamenvHocmu WIH Koauvecmea
HYKJ1e0muooe 6 c2eHe TPUBOJIUT K Hapywienuro kooa /[HK, a 3HauuT u K
Hapywenuo cmpykmypol 0enkoevix monexyn. CHEICTBUEM OTOrO SBISETCA
CHUJICEHUE AKMUGHOCMU (hepMenma WU €20 Omcymcmeue, HAKOIUICHUE
HEOOBIUHBIX MPOJYKTOB OOMEHA, YTO U HpUeoOum K namonouu. buoxuMuyeckum
METOJIOM  JMAarHoCTUPYIOT  Oone3Hn  oOMeHa  BEIIECTB,  YCTaHABIMBAIOT
reTepo3uroTHOCTh poauteneii. C MOMOMIbI0 OHMOXHMMHUYECKUX METOJOB OTKPBITO
okosio 5000 MonekynspHbIX Ooisie3Hel. B mociieqHue rofpl B pa3HbIX CTpaHax
pa3padaThIBalOTCA M HMCIOJIB3YIOTCS JJII MAacCOBBIX HCCIIEJOBAaHUM CIELHAIbHbBIE
nporpamMmbl. IlepBblii 3Tanm — cKkpunune-npozpamma (aHri. screening —
npoceuBanue). Jyig 3TOro 3Tama OOBIYHO HCMOJIB3YETCS HEOOJBIIOE KOJUYECTBO
MPOCTHIX, JIOCTYHNHBIX  METOAMK  (DKCIPECC-METOJOB):  XHMHYECKUX  WIIHU
MUKpoOuonornyeckux. Tak Bwigenstor Tpynny pucka. Ha BTopom 3rTame
IPOBOJUTCS YyTOUHEHHUE (MOATBEP)KICHUE TUArHO3a WM OTKIOHEHHUE MPHU JOXKHO-
MO3UTUBHOW pEaKUUMu Ha MepBOM ATane). Jasd 3TOro HCHOJB3YIOTCS TOYHBIE
xpoMarorpaduueckre, Macc-CIEeKTPOMETPUYECKUE M JAp. METOJbl OINpeeICHUS
dbepMeHTOB, aMHUHOKHCIIOT | T. II.

Moanexynapuo-cenemuueckuii  memoo ([AHK-ananu3) — 5TO OIpeIeIeHUE
nocienoBaTenbHoCcTH  HykiaeotuaoB B JIHK, koropoe mMoO3BOJNSIET YCTaHOBUTH
UCTUHHYIO TpuunHy Oone3nu. [Ipu stom meroze:

—  wionupyror JIHK u mnonywator Oosbiioe yuciao ¢parmeHToB. Mx MOKHO
UCIIONB30BaTh  JUIl  NPOBEAEHUsS  aHaIM3a  WJIA  TOJYyYEHUS  AKTUBHBIX
GyHKIIMOHATBHBIX O€NKOB. benku MOXHO HMCIHOJIb30BaTh MPH JICUEHUH TEHHBIX
0oJe3Hel.

— I ONpENENICHUs JIOKAJIM3AaUMA TE€HHOM MYTAallMd MCIOJb3YIOT OTAEIbHBIE
dparmentsl JIHK — JIHK-30H#BI (mOC/enoBaTEIbHOCTh HYKICOTHIOB HW3BECTHA).
[TpoBoasaT rubpuauzanuto JJHK-30H10B 310p0oBOro yenoBeka u oocieayemoro. Eciau
JIHK o6cnenyemoro B Hopme, TO TuOpuau3anus OyaeT MNOJHOW (IO MPUHUUITY
KoMIieMeHTapHocTu). Ecnu ecth m3meHeHus, To rubpuamnsanuu He Oyzaer. Torma
METO0M 3JeKTpodopesa ompeaensaoT HapymeHus B cTpykrype HHK (kaxnabrit

dbparment JIHK 3anumaer onpenenéHnoe MECTO B BUE MOJIOCH B KOHKPETHOM MECTE
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reas). B mocnenHee Bpemsi daimie HMCHodb3yrT Fich-ananmus - crenuaibHO
okpaueHHbie 30Hab1 JTHK.

JIHK-aHanu3 no3BoJisieT He TOJIBKO M3YyYUTh Je(PEeKT reHa, XpoMOCOM, HO U CIEAUTD
32 3(G(}EKTUBHOCTHIO  TEpamuy, yCTaHABIMBATh TEHETHYECKOE  POJCTBO,
COBMECTUMOCTh TKaHEW. OTOT METOJ HEe3aMEHUM TIpH pa3pabOTKe JICUCHUS

HACJICJICTBEHHOM NAaTOJOTUX METOI0OM F'€HHOM HHXXCHCPHH.

HacnencrBennbie 0oJie3HM — 370 00JI€3HU, MPU KOTOPBIX HapyiieH reHoturn. OHu
MOTYT TPOSBISTHCS HE TOJNBKO MPHU POXKACHUM, HO W B J000M Bozpacte. [lo
TeHETUYECKUM MTPUYMHAM BO3HUKHOBEHHS OHU JIEJSITCS Ha:

1) reunbie;

2) XpOMOCOMHEIE (TeHOMHBIE U XPOMOCOMHBIE abeppalivn);

3) OoJIe3HU C HACJIEACTBEHHOM MPEIpaciooKEHHOCTHIO;

4) reHeTHYECKHE 00JIE3HN COMATHYECKUX KIICTOK;

5) OoJie3HN HECOBMECTHUMOCTH MAaTEePH U TUIO/IA;

6) MUTOXOHIPHATIBLHBIC OOJIC3HU.

I'ennble Wi MoJeKyJsipHble O0JIe3HH BbI3BaHBI MyTanued reHa. Mx HacniemoBaHue
uneT mo 3akoHaMm Mengens. OqHa U Ta K€ HacleACTBEHHAs OOJE3Hb MOXKET OBIThH
00yCIIOBJICHAa Pa3IMYHBIMH THUTIAMU MYTallid TE€HOB. Tak BO3HHKAIOT T€HOKOIHH.
Hanpumep: HOuHas clemnoTa MOXKET HAcJeA0BAThCA MO0 ayTOCOMHO-JOMUHAHTHOMY,
ayTOCOMHO-PELIECCUBHOMY THUITY U KaK PELECCUBHBIN CUECIUIEHHBIN C X-XpPOMOCOMOM
MPU3HAK.

['ennsie 6ose3HM MO (HEHOTHUTTY NIETIAT Ha!

— BpOXICHHBIC TIOPOKH PpAa3BUTHS OpPraHOB W TKaHel (dezmopghozenesvt).
Hanpumep: nmerckas peTtmHOOIacTOMa, BPOXKIEHHBIA BBIBUX Oeapa, CHHIAKTUIIHS,
OTCYTCTBHE BEpPXHUX pe3NoB ©U T. JA. JluarHo3 cTaBUTCS B KIWHUKE TpU
deHoTunmyeckoM ocMoTpe. JleueHHME HEKOTOPHIX OOJIE3HEH XUPYPTrUYecKoe,
CTOMATOJIOTUYECKOE, OPTOTIEINYECKOE.

— Oone3Hu  HapymeHuss obmeHa  BemiecTB o  kimaccupukamuu  BO3:
aAMHUHOKHCIIOTHOTO, YTJIEBOJHOTO, JTUMUIHOTO, MUHEPAIBHOTO, HYKICOTHAHOTO H JIp.
00OMeHOB. DTH 00JIE3HN MOTYT MPOSBIATHCA B pa3HbIe EPHO/Ibl OHTOTCHE3A.
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Hapywenue memabonuzma amMuHoKucJiom.

[Ipumepom HapymieHuss OOMEHa aMHUHOKHUCIOTHI  (DEHWIAlaHUHA  SIBISIETCS
3aboisieBanue @enunkemonypusa. OHa HacleAyeTCsl 1O ayTOCOMHO-PELIECCUBHOMY
Tuny. B pesynbrare TEHHOM MyTalMU OTCYTCTBYET WM PE3KO CHMKAETCS
aKTUBHOCTh (pepMeHTa (hEeHUITATAHUHTUIPOKCUIIA3bl, KOTOPBIM KaTalu3HpyeT
npeBpalieHie (peHunanaHuHa B TUpo3uH. He ycBouBmmiics (eHunanaHUH
MpEeBpaIaeTcsl BO BTOPUYHBINA MPOAYKT — (DEHUIMUPOBUHOTPAIHYIO KUCIOTY. OHa
HAKaIlJIMBAeTCsl B KPOBU U BBIAEIAETCS ¢ MOUYON. M30BITOK (pEHUIMPOBUHOTPAIHOM
KHUCIIOTBI — S/ JJIS1 MBIIIII U HEPBHBIX KJIETOK. DTO U MPUBOAUT K 3a0osieBaHuto. [{is
AUArHOCTUKN (PEHWIKETOHYPUU TPOBOAAT CKPUHUHI aHaiu3 — TecT [arpu
(ciennanbHble MUKPOOPraHU3MBI, KOTOPBIE IMOIJIOMAIT (HYEHUINHPOBUHOIPATHYIO
KHUCIIOTY U OBICTPO Pa3MHOXKAIOTCS). Y TOUHSIOT AMAarHO3 METOJ0M XpoMartorpaguu.
Ot10 3abosieBaHue HanboJiee u3ydeHo cpeau depMmeHtonatuii. OHO BCTpedaeTcs ¢
OTHOCHTEIILHO BBICOKOM yacToToi (1:5000-10000).

Oaun w3 myTed mpeBpallleHuss THPO3WHA MPUBOJUT K  0Opa3oBaHUIO
TOMOT€HTU3WHOBOM KHUCJOTHI, KOoTOpas 3artem pacnanaercs Ha CO, u H,O. U3-3a
HEJOCTaTOYHOW AaKTUBHOCTH (epPMEHTa OKCHUJA3bl TOMOTEHTH3MHOBON KHCIIOTHI,
TOMOTE€HTU3UHOBAsI KUCJIOTa HakaruMBaeTcsa B KpoBU. OOBIUHO OHA BBIBOJIUTCS U3
OpraHMs3Ma IOYKaMmH, HO Yy Jojed crapumie 40 JeT TOMOT€HTM3MHOBAs KHUCIIOTa
HAKaIlJIMBACTCsI B COCAMHHUTENBHOM TKAaHU, BO3HUKAET MHUTMEHTAIMs XpAIIEH
(0XpoHO3), pa3BUBAIOTCS APTPUTHI KPYIIHBIX CYyCTAaBOB, MOPaXaeTCsl MO3BOHOYHHK.
Boznukaer ankanmonypusa. OHa HacieayeTcsi IO ayTOCOMHO-PELIECCUBHOMY THITY.
Yacrora BcTpewaemoctd 1-3 Ha 1 mutH. JIJIsl TMarHOCTHKY alKalTOHYPUU MTPOBOISAT
CKPUHHMHI-TECTBI: NTOTEMHEHHE MOYM Ha BO3AyXe (UEpHbBIE NSTHA Ha NEJIEHKAX),
peaxiusi MOUYH C XJIOPHUAOM kefe3a (MypIypHO-4€pHOE OKpallliBaHUE).

Taxxe npumMepoM HapylIeHNUss aMUHOKUCIIOTHOTO 0OMEHa sABIIsETCS atbounusm. Ilpu
ATOM 3a00JIEBaHUM HAPYIIAETCS BTOPOE 3BEHO B OMOXMMMUYECKON LIENH PEaKLUil
(medext depmenta Tupo3uHaszsl). B pesynpraTe OJOKHpYyeTCs MpeBpalleHUE
TUpPO3MHAa B MeJaHMH. HacnenoBaHue — ayTOCOMHO-peliecCMBHOE. B crpanax
3amannoit EBpombl ansOunHm3M BeTpedaercss ¢ yactoroit 1/25000. V' ampbunocos

MOJIOYHO-0€IbIi OBET KOXH, OYCHbL CBCTJILIC BOJOCBI M OTCYTCTBYCT IIMIMCHT B
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panyXHOi 0001104Ke ri1a3. AJbOMHOCH UMEIOT MOBBIIIEHHYI0 YYBCTBUTEIBHOCTD K
yIbTpapuoIETOBOMY O0JIYyUE€HHIO, KOTOPOE BBI3BIBAET Y HUX 3a00JI€BaHUS KOXKH.

Hapvwenue memaoonauzma y2ineeoooe.

TI'anaxmo3zemusa — ayToCOMHO-pEIIECCUBHOE 3a00JIeBaHKE, IPU KOTOPOM OpPraHU3M He
MOKET yCBaMBaTh MOJIOYHBIN caxap (JIaKTO3y), TO €CTh rajakTo3a He MpeBpaIiacTcs
B mtoko3y. Yactora Betpeuaemoctu 1: 8000-180000. [IposiBisieTcst B mepBbIe THU
xu3HM. [amakro3a HakarumMBaeTcss B Ju3ocomax (Oone3np HakoruieHus). [lpu
KOPMJICHUU peOEHKA TPYJHBIM MOJIOKOM MOSBIISICTCS PBOTA, YBEIUYHBACTCS MEYCHD
U cene3éHKa, pa3BUBACTCS KaTapakTa, YMCTBEHHAs OTCTAJIOCTh, WHOT/A CMEPTh.
Opranu3m MOXET HOPMAJIbHO Pa3BUBATHCSA, €CII MPOBECTH PAHHIOK JTUATHOCTUKY H
UCKITIOYUTH U3 MHIIU TPYTHOE U KOPOBHE MOJIOKO.

Hapywienue memaoonauzma aunuooe.

bonesnv Tea-Caxkca (amospamuueckas uouomus). AyTOCOMHO-PEIECCUBHAS
MyTanus, yactora Bcrpedaemoct 1:3000000 (B HexoTopsix momyunsmusx 1:3000).
Hapymiaercs 0OMEH TaHMIMOIMIHUIOB (KUPBI B COCAUHEHMHM C TJIOKO30H H
rajiakTo3oil). OHM conepKaTcsi B KJIETKaxX CEpOoro BEIIEeCTBAa TOJIOBHOIO Mo3ra. Y
OONBHBIX KOHIIEHTpAIMs WX B JU30coMax mNpeBbimaer Hopmy B 100-300 pas.
OTtcyTcTBYeT (pepMEHT rekcoaMMHKa3a B uzocomax. [IposiBisercs 601e3Hb paHo —
B 6 MecsueB. HaOmogaercs morepsi 3peHUsi, CyJOpOTH, MbIII€YHAs THIIOTOHUS,
cnaboymue. bonpmmHCTBO neredl morubGaeT Ha BTOpOM ronay xu3Hu. [lokazana
npeHaTanbHas  JMArHOCTUKAa HAa  aKTUBHOCTh  (epMeHTa B JIM30COMax
(OMOXMMUYECKUN METON).

He(bep.ineumamueubte 2eHHble DoJ1e3HU.

Mykosucuyudoz — ayToCOMHO-peliecCuBHOE 3a0oisieBaHue. OTCYTCTBYIOT O€JKH,
+ -
koTopbie yuacTBytoT B oOMeHe Na™ u Cl'. TIposiBisieTcst B panHem Bo3pacte. YactoTa
BcTpeuaemoctu 1:2000 HoBOpokaeHHBIX. Hapymiaercs pabGoTa >xene3 BHEITHEH
CEeKpEelMU M SKEJIE3UCTHIX KIETOK OpPOHXOB, MOJKEIYAOYHOM XKeje3bl, MEUYCHU U
MOJIOBBIX kene3. U3-3a nedexra OenakoB, MOBHIIAETCS BI3KOCTh clin3u. [loBbimaeTcs
conepsxkanue Na“" u CI° B moroBoil skmakoctu. JIMarHocTHKa MPOBOAMTCS
+
OMOXMMHUYECKUM METOJIOM. DKCIIpecc-aHalInu3 — ompezeneHne KoHeHtpauu Na' u

CI B note, xonnentpanuto Na* B ciome.
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Hapywienue munepanvrozo memabdoiuima.

Bumamunno-/I-peaucmenmnoiii - paxum. 310  X-JOMUHAHTHasT  MyTallUsl.
OtcytcTByeT Oenok-niepeHocuuk. [loaromy Hapymiaercs peabcopbOius ¢gocdaroB B
KaHaJblax nmovyek. BoisiBnsercs cpa3y nociue poxaenus. HabmogaeTcst HU3KHiA pocT,
WCKPUBIICHUE HOT, OTpaHWYEeHAa TMOJBHXHOCTh CYCTaBOB. JlWMarHo3 cTaBUTCA
onoxuMu4eckuMm metooM. deHorepanus — npuém OOIBITUX 103 BUTaMuHa /I,
bone3nv Bunvcona-Konosanosa. Ayrocomuo-perieccuBaast mytarusi. Habmomaercs
CHIJKCHHE CHHTE3a OlKa Lepy/lIoiasMuHa — mepeHocunka Cu®’. Omna
HAKATUIMBACTCA B KJIETKAX MO3ra, MedYeHH, Modek, porosuie rimas. M3oerox Cu®
HapyIIaeT MPOIECCHl TJIMKOJIN3a U JbIXaHUs KIETOK. boe3Hb MOKET TIPOSBIISTHCS B
6-50 net, a yame B 15-20. Hapymaetcst paborta nedenu (dacto nuppo3), nouek, [[HC.
HabGmonaercss oOmiass cnabocTh, OpoXKaHHE pyK, TOJIOBBI, H3MEHEHHE peuH,
napaauyid, STWICTICHS, CHIDKeHHNE WHTEIIeKTa. J[narno3 — cuHe-3enéHoe KOJBI0 Ha
pamyxHOU oOosiouke rina3. deHorepanus — NpuéM IpenapaToB, KOTOPHIE BHIBOJST
Cu®* u3 opranmsma. Uem paHblne OGHApYXeHO 3a0oneBaHne, TeM 3(GheKTHBHEe
JIeUeHueE.

TI'emoznobunonamuu.

VY genoBeka oOHapykeHo 6osee 200 BapraHTOB aHOMAJIHMI TeMOTIIOONHA.
Cepnoguono-knemounas anemus — ayTOCOMHO-OMUHAHTHAs! MyTalUsl C HETIOJIHBIM
JOMUHHUpOBaHHEM. B -Lienu npoucxoauT 3aMeHa ryTaMUHOBOM KUCIIOThI Ha BAJIUH.
VY roMo3urotr aHOMalIbHbII TeMOrioOuH (HE pacTBOPSIETCS B IIa3Me€ APUTPOLIUTA)
BBINA/Ia€T B OCAJA0K. DPUTPOLUT MpUHUMAeT hopmy noiaymecsna. OH He TEPEHOCUT
O, ¥ BBI3BIBACT 3aKyNOPKYy KanmWuisipoB (TpomOo03bl). Jletm poxkaarorcst cialsble,
KENTYIIHbIe, TPOMOO3bl MPUBOAAT K HHCYIbTaM U HH(papkTaM. ['OMO3UTOTHI —
JgeTanpHas MyTauusd. ['eTepo3urorsl KIMHHUYECKH 310poBbl. [lpu u3MeHeHuM
aTMOC(EpPHOTrO JABJICHUS TOBBIIIAETCS BA3KOCTh KPOBH U UEJIOBEK TEPSIET CO3HAHHUE.
Takue monu He Oonetor Mamspued. [lo3TOMy 3BOJIONMOHHO MYTAaHTHBIA TEH
COXpaHWJICS B CTpaHax, I/ie pacupocTpaneHa Maispus (CpenuzeMHomopse, MHaus,
FOro-Boctounast Azus).

Tanaccemus cBs3aHa C HapyLIEHUEM COOTHOLIEHUS TIJ100yJl B TIeMOIJIOOMHE.

Tanaccemusn-a nmeer y TOMO3HWTOT 4eThipe [-tienu ( B HOpMme 2B- u 20-), ¥
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reTepo3uroT — oaHy o-uenb u 3. ['oMo3urora jgeranpHa, Te€TEPO3UTOTa — THKENAs
dbopma aHemuu.

Tanaccemusn-f uMeer y TOMO3UTOT 4eThipe o-lienu (Tsokénmas aHemust Kymwm), y
TeTepO3UTOT — TPU O.- ¥ OAHY [B-ienu (€rkas Gopma aHEeMUn).

I'emogunua A u B — X-peneccuBHass myTtamus. Y OOJIBHOTO 4YeJjoBEKa IIJI0Xas
CBEPTHIBAEMOCTh KPOBH, KPOBOMBIHUSHHUS TIOCIE TpaBM, OIMepanuii, uHorga 0e3
npuuuH. Jledyenune remoduinu A — CBEXEH WIM CBEXE3aMOPOKEHHON KpPOBBIO
(bakTop cBépThIBaeMOCTH KUBET &-12 wacoB). Jleuenue remoduwimu B -
KOHCEpBHPOBAaHHOW KpOBBIO ((akTop CBEpPTHIBaEMOCTH KHUBET 15  nHeR).
HeoOxoanmo obeperath Takux jrojiei ot ctpeccoB U TpaBMm. 'emodunuu C u J| —
ayTOCOMHO-IOMHHAaHTHbIe MyTainuu. I[Iporekator 6osee nerko. Ceiiuac BO3MOXKHA

muddepeHranbHas AMarHocTuKa reMo(puiuii.

4.2. TecThl IJII CAMOKOHTPOJIS:

1. JHK-anaau3 — 3T0:

A. Kommiekc mnpoduiiakTHYeCKMX Mep, HaNpaBiICHHBIX Ha MNpeaynpexacHue
pa3BUTHS 3a00JIeBaHMI Y peOEHKA TOCTIE POKIACHUS

B. Kommiekc oOcnemnoBanmii, M0 KOTOPOMY JTHArHOCTHPYIOT 3a00J€BaHUS Y
AMOpHOHA U TJI0J1a

C. Onpenenenue HapyIICHUS XUMUYECKON CTPYKTYpPHI Te€HA

D. KoMmmiiekc MarHOCTUYECKUX HCCIENOBAaHUN, MO KOTOPOMY MPOTHO3UPYIOT
3I0pOBbE OyaAylIero peOEHKa B CEMbSX C OTATOIICHHOM HACIEICTBEHHOCTHIO

E. Kommnekc o0cnenoBanuii, Mo KOTOPOMY ONPEETSIOT BIUSHUE CPEIbl HA TEHOTHIT
2. O0beKTaMu 1JIsl TPOBeeHUs1 OMOXUMHMYECKOH TUATHOCTUKH HACJIeCTBEHHOM
NATOJIOTHU MOTYT ObITh:

A. Moua

B. JlyoaeHanbHOE COIEPKUMOE

C. Kynprypa numdporuTos

D. OporoBeBuuii SMUTENNN KOKHU

E. KiieTku OyKKkaabHOTO SMUTENNS
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3. MeTonaMu 1MAarHOCTHKM J1e3MOP(¢OreHe30B sIBJISIIOTCS

A. biau3HenoBsIit

B. I'eneanoruueckuii

C. Knuanveckuit ocMOTp OOJIBLHOTO

D. 'eneTnka coMaTHYECKUX KIETOK

E. MonenupoBanus

4. Haauyue MYTAHTHOTO T€HA MOKHO YCTAHOBHTH € MOMOIIbI) TAKOI0 MeETO/a
reHeTHKH:

A. IluToreHeTH4eCcKoro

B. Onpenenenns X-xpomartrHa

C. HepmaTtornuduku

D. I'eneanoruueckoro

E. buoxumuueckoro
5. OTen ¥ MaTh 3I0POBBI, HO UMEIOT pedéHKa 00J1bHOT0 rajakro3emueil. Kakon
reHOTHII poauTeJiei?

A. AA x Aa

B. AA xaa

C. Aax Aa

D. AA x AA

E. aa x aa

6. bojae3nbr Buibcona - KonoBaioBa Bo3HHKaeT IPU HAPYIIEHHH 00OMeHa:
A. Menu
deHuITaIaHnHA

['amakTo3b!

O O W

["anrnmmonunuIoB

E. I'yanuna

/. HazoBuTe 00JI€3HH YIJI€BOJAHOI0 00MEHA.
A. AnbOMHU3M U MYKOBHCIIHI03

B. lNaylakTo3eMus U anKanToOHypus

C. lluctunypus u amoBpaTHIeCcKasi UANOTHUS
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D. Tanaccemusi u ceproBUIHO-KIETOYHAS aHEMHUSI

E. ®pykTo3emus u rajiakTo3eMus

8. Iyl IMarHOCTHUKM KAKOro 3a00JieBaHMsl UCIOJB3YIOT TecT I'aTpu?

A. OeHuIKeTOHypun

B. AnbOunu3ma

C. ®pykTozemun

D. Huctunypuun

E. lNanakrozemuu

O.Ilpu HenocraTke ¢epMeHTa TOMOTE€HTH3MHA3bl, MOYa HOBOPOKIEHHOIO
OKpalIMBaeT meJéHkM B 4épHbIi nBer. Kakoe 3a0oieBanne yHacje10Baa 3TOT
pedénox?

A. ®pyKTO3eMUIO

B. ®eHmikeToHypuo

C. luaGer

D. Ankantonypuro

E. lNanakrozemuto

10. IMocsie HaHeceHMsI HA MOKPYIO NeJdéHKY HoBOpoxaeHHoro 10% pacrBopa
xuaopuaa skeiaesa(lll), mosiBuioch 3ejéHoe msaTHO. Kakoe Hac/ieacTBeHHOE
3a00J1eBaHHE MOKeET MPeANOJI0KUTH Bpay?

A. bone3nb Bunscona-KonoBasiosa

B. bone3np Tea-Cakca

C. l'anakro3eMuro

D. Bone3us "kienoBoro cupomna'

E. denunkeronyputo

IIpoToKO0J NPAKTHYECKOT0 3aHATHS

Jlara

3ananue Nel. Ananuz napywieHus amMuHOKUCIOMHOZ0 00MeHA Y uesl08eKd KaK

pe3ynvmam 2eHHbIX Mymayuil.
Ha cxeme o00603HaubTe OO0JIE€3HH, K KOTOPHIM NPUBOAUT HapylIeHHE OOMeHa

AMHWHOKHMCIJIOT.
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denunanranu

Tuposun ::% JTODA Ej‘> MeEJIaHUH

I'omorenTusnHOBas K-Ta > CO,+H,0

3amanue No2. I'ennvie 6o1e31u.

[Tonb3ysick yueOHUKOM U KOHCIIEKTOM JIEKLIUH, 3aMIOJTHUTE TaOJIHILY.

Ha3zBanue IlepBUYHBIH OMOXUMUYECKHI Te(EeKT U
00J1e3HN OCHOBHbIE (DEHOTHNIMYECKHUE NPOSBJICHUSA
Denunkemonypus

bonesnnv Tea-Caxca

bone3znvs Bunvcona-
Konoeanoea

TI'emocpunusn

Caxapuwtii ouadem

Axonoponnazus
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bpaxuoaxkmunusn

CuTyanuoHHbIE 3aJIa4N;

1. B ogHOM pOIMIBHOM JOME POJMIIUCH OJHOSIIOBBIE Onu3Hensl. [lo cBeneHus M
Bpaya OHU UMEJU OAHY IUIaleHTy. MOXKHO JIM YTBEPKAaTh, YTO OHU TOMO3UTOTHbBIE?
2. M3ydeHO dYeThIpe TMOKOJEHUS OJHOM CEMbU IO MATOJOTUYECKOMY MPU3HAKY
(mectunanocts). B TpEX MOKOJIEHUSX €CTh MHAMBUIYYMBI C 3TOW aHOMajuew, B
YETBEPTOM — HET. MOXXHO 1M yTBEpPKIaTh, YTO B CIEAYIOUIEM IIOKOJEHUU 3STOT
IIPU3HAK HE MOBTOPUTCA?

3. Y OOJIbHOTO BBISIBIICHA TOBBIIIEHHAS YYBCTBUTEIBHOCTh K NEHUIIWUIMHY (HA
MECTE BBEJCHHUS BO3HMKAET MOKPACHEHHUE, OTEK, a MOTOM HAPYLICHUE CEPACYHO-
COCYIUCTOM cucTeMbl). MOXHO JIM OTHECTH A3TO 3a00JjieBaHWE K HACJIEICTBEHHOMN

natosoruu? Kakue npodunaktuieckiue Mepbl HEOOX0IUMO MPEATPUHSATE?

)laTa H IIOJAIIMUCH NpenoaaBaTe’id

3AHSATHE Ne 16
1. TEMA: OCHOBbI TEHETUKHN YEJIOBEKA. METO/Ibl TEHETUKH
YEJIOBEKA: IUTOTEHETUYECKHUHN U TONMYJISLIUOHHO-
CTATUCTUYECKUH
2. AKTyaJbHOCTb TeMbl. [luTOreHeTnueckuii MeToa — OIMH U3 OCHOBHBIX METOJIOB
B paboTe MEAMKO-TEHETHMYECKUX KOHCyNIbTaluii. C €ero IMOMOUIbIO BBISBIISIOT
XPOMOCOMHBIE OOJIE3HU.
3. Heap 3aHATHSA. 3HATh, KaK ONpPENEISITh MCHETUYECKYIO CTPYKTYPY Pa3JIMUHBIX
Ipynn HaceaeHus. Y MEeTh UCTIOIb30BaTh BO3MOKHOCTH [IUTOTEHETHUECKOTO METOIA U
3HATh CMIOCOOBI OCNA0IeHUs IEUCTBUS MyTareHHbIX (haKTOPOB.
4. 3anaHusi I CAMOCTOSITEIbHO paGdoThl BO BpeMsi MNOATOTOBKH U

NMPpOBCACHUSA 3aHATHUA.
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4.1 TeopeTnveckue BONMPOCHI K 3aHATHIO:

1. Onpenenenue X u Y xpomaTHHa.

2. Meroauka NpuUroToOBJIEHUS IPENAPATOB XPOMOCOM M MX KJIacCHU(PHUKALUS.

3. T'eneTnueckune OCHOBBI XPOMOCOMHBIX OOJIE3HEH.

4. XapaKTepuCTUKa MOIMYJSIIIUOHHO-CTaTUCTUUECKOTO MeToAa. 3akoH [I. Xapau u B.
Baitn6epra.

5. IlpodpunakTuka  HACNEACTBEHHBIX  OOJIE3HEW U MEIUKO-TEHETUYECKOE

KOHCYJIbTUPOBAHHC.

[Ipu mOATOTOBKE K 3aHSATUIO CTYJICHTHI o6pa1ua10T BHMMAHHWC Ha CICAYIOMICC.

IHumozenemuueckuit memoo. OCHOBaH Ha MUKPOCKOIIMYECKOM HCCIIEIOBaHUN
CTPYKTYPBI U KOJIMYECTBA XPOMOCOM.

[{uToreHeTUeCKM METO/I TTO3BOJISIET:

— H3yunts KapuoTuI opranusma.

— M3y4nTh TUIIBI U IPUYMHBI BOSHUKHOBEHHSI XPOMOCOMHBIX MyTalUil.

— JluarHocTUpOBaTh XpPOMOCOMHBIE OOJIE3HU.

— OmnpenenauTs reHeTUYECKUN MOJT OpraHu3Ma Nnpu GEeHOTUITUIECKOM HapYUICHHUH.
[luToreHeTn4eCKMii METOT BKJIFOYAET:

e METOJ ITOJIOBOTO XpOMATHHA;

® MCTOJ MCTa(I)aSHOfI IIJTaCTUHKH.

Meton omnpeneneHus MON06020 Xpomamuha VCTOIB3YIOT Uil W3YYEHHUs 4Hcia
MOJIOBBIX XPOMOCOM B HMHTEp(a3HbIX sApax. ITO KOCBEHHOE OMpEIeNIEHHuEe 4ucia
XPOMOCOM.

B 1949 r. M. Bapp u Y. bapTpam B siapax HEHPOHOB KOIIKH OOHAPYKHIIN HEOOIBILIOE
SpKO OKparieHHoe Tenblie. [lozxke yuéHble JoKa3anu, YT0 OHO COJEPKUTCS TOJIBKO B
sApax KIETOK caMOK. Y caMIOB ero HeT. JTO Tenblle Ha3Banu menvue bappa.
[TonoOubie Tenpla OBLIM OOHAPY)KEHBI y OPTaHU3MOB C IOJIOBBIMH XPOMOCOMAaMHU
XX.

Tenpue bappa, KOTOpO€ Ha3BaIU MOM060U XPOMAMUH — HTO CIUPAIU30BaHHAsA X-

XpOMOCOMa, KOTOpasi WHAKTUBUPYETCS B HSMOpPHOreHEe3e 10 Pa3BUTHS TOJIOBBIX

131



xkene3. B HopMe y xkeHumuH B 20-60 % KJIETOK B sIApPE COAEPKHUTCS OAHO TEIbIIC
noJjioBoro xpomaTtuHa. KoindecTBo riabpl0OK MOJIOBOrO XpoMaTWHA BCET/la HA OJHY
MEHbIIIE Yuciia X-XpoMOcOoM. Yaine BCEro IMOJOBOM XPOMATHH OIPENESIOT B
AMUTEHATBHBIX KJIETKAX CIU3UCTON 000I09KHY meKkH (OyKKAIBHBIA COCKO0), a TAKXKe
B HeliTpopminax B BUAE BbIpocTa snapa (OapabanHOW mnanouku). OnpeneneHue
MIOJIOBOTO XPOMAaTHWHA WCIHOJB3YIOT JUIsl JUAarHOCTUKK OOJie3HEH, BBbI3BAHHBIX
HapyLIEHUEM 4ucaa X-XpOMOCOM, 3KIPECC-IMAarHOCTHKHU I0JIa JaK€ MO OCTaTKaM
Tkanu. Hanpumep: y keHmuubl ¢ kapuotunom 45,X0 (cunapom IlllepemieBckoro-
Tepuepa, MoHOCOMHS-X) U B HOPME Yy MYXUYMH XY sApa KIETOK HE COJepKar
nosioBoro xpomatuna. [Ipu cunapome TpucomMuu-X y >KEHIUMHBI O0Opa3yeTcsl JIBe
IIIBIOKH, Y MYXuuHbl ¢ KapuoturnoM 47 (XXVY) — onHa rmibplOka XpomaTHHA, C
kapuotunom 48, XXXV — nge.

Y-xpomamun (cunonum F-tenblie) — 3TO yacTHila, KOTOpas MpU OKpaIIMBaHUU siipa
(GIIOOPUCIIEHTHBIMU KPACUTENIIMU MUHTEHCUBHO CBETHTCS M OTIMYAETCS OT JPYTHX
xpoMocoM. [l ompeneneHuss Y-IOJIOBOIO XPOMATHHA Ma3KH CIHM3UCTOM IEKH
MY>KYMHBl WM KJIETKA BOJIOCSHOW JYKOBULBI M JAp. OKPAIIMBAKOT AKPUXWUHOM U
paccMaTpUBAalOT B JIIOMMHECHEHTHBIM MuKpockon. KommdecTtBo VY-Tenen pasHO

KOJIMYECTBY ¥Y-XpOMOCOM B KapHOTHIIE.

Meton memaghaznoit nnacmunku (Kapuomunupoganus) NO3BOIISAECT U3YIUTh YUCIIO
U CTPYKTYpy xpomocoM. OH WUCHOJB3yeTCs M JUArHOCTUKH MHOXKECTBa
HACJICJICTBEHHBIX OO0JIE3HEH, N3YUCHHSI XPOMOCOMHBIX aHOMAJIMH B KJIETKAX.

MeTo COCTOUT U3 CNEAYIOUINX TAIOB:

a) Ilonyuenue xpomocom.

Jlyis Toro 4TOOBI MPUTOTOBUTH MeTada3HyIO IUIACTHHKY Yallle BCETO OepyT KIETKH
nepudepudeckoi kpoBu (quMdornutel). Dpakiuioo JTUMQPOIHUTOB TOJYYAIOT B
pe3ynbrate NeHTPUPYTHpOBaHUS KPOBHU. 3aTeM JIJISl CTUMYJISIIIUN MUTO3a JOOABIISIOT
dbuTOoreMarTIOTHHUH (TTUTATENbHAS Cpefia), @ YTOOBI OCTAHOBUTHh MUTO3 — KOJIXHUIIUH
(pa3pymiaeT HUTH BepeTeHa neneHus). [locime 3Toro kieTku 00pabaThIBAIOT
THIIOTOHUYECKUM pacTBOpoM. KiteTouHbie MeMOpaHbl Pa3phIBAIOTCS, H XPOMOCOMBI
CBOOOAHO JieaT Ha HEKOTOPOM pACCTOSIHMM JApyr oT JApyra (meradasHbie
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iacTUHKK). KynbTypy QUKCHUPYIOT U TOTOBSIT MPEMapaThI.

b) Oxpawusanue xpomocom.

[Ipenapat okpammBarT KPaCUTENSIMU B 3aBUCUMOCTH OT 3a/1a4 UCCIIEIOBAHMUS:

— obmiee — 7151 MOACUETa Ynuciaa XpoOMOCOM;

— nupdepennmansuoe: R, G — mist onpeneneHus roMoIOrHuHbBIX Xpomocom, Q, C —
JUTsL oTipeziesieHust adeppalinii, MPOUCXOKIACHHUSI XPOMOCOM.

HakppIBatoT MOKPOBHBIM CTEKJIOM, PACCMATPUBAIOT MO MUKPOCKOIIOM (MJIH JEJIAI0T
MukpodoTorpabun).

C) Ananusz xpomocom.

N3y4aroT XpOMOCOMBI: ITUHY, (OPMY, PacOIOKEHHE LIEHTPOMEPHI U JIp.
CocraBnsitor kapuorpammy. Kapuozpamma — >3TO pacroyioKEHUE MO TOPSJKY
KQKI0U Mapbl XpOMOCOM TI0 BEJTUYHMHE: OT OOJIBIIEH K MEHBIIICH, OTAEITHHO BEIHOCST
MOJIOBBIE XPOMOCOMBI.

Xpomocommuuwie oone3nu — H5TO OoOJbIIas rpymmna HaCJICACTBCHHBIX 60H€3H€ﬁ,

IPUYUHON KOTOPBIX SBJISIFOTCS XPOMOCOMHBIE UM T€HOMHBIE MYTallHH.

['eHOMHBIE MyTallMM CBSI3aHbl C WU3MEHEHHEM uMciia xpomocoM. [IpuunmHa — He
PAcXOKJIEHHE XPOMOCOM B IIEPUOJA MeWO3a WM MUTO3a. TpUCOMHUM NHO KPYyIHBIM
ayToCOMaM, MOHOCOMUHU 10 BceM xpomocomaM (kpome X(0) — neranbHble MyTalluu.
Yamie Bcero 3urora ruOHET HA PAHHUX 3Tanax pa3BUTUS. TPUCOMHUH MO MOJIOBBIM
XpoMocoMaM — CTepuJibHbIE MyTaluu, no HebombmuMm (20-22) ayrocomam -
Hapyuenue [{HC, unremnekra.

Bce Buapr xpomocomHBIX abeppammii (KpoMe cOaTaHCHUPOBAHHBIX TPAHCIOKAITUN)
IPUBOJIAT K CHIDKEHHUIO KU3HECTIOCOOHOCTH M TSHXKENBIM ATOJIOTHSIM.
Xpomocomuvie 001€3HU, KOmMOpble GO3HUKAU 6 pe3yiibimame HAPYUleHus

KoJjiuuecmea aymocom.

Tpucomus-21 (0oae3nb layna). Yactora Bctpewaemoctu 1:500-700. Ilpuuunoi
MaToJOTMU sIBseTcs TpucoMus mo 21-i xpomocome — kapumotun 47,217,XX;
47,21",XV. XapakTepHble npu3Haky 6onesnu JlayHa:

® YMCTBEHHAasi OTCTAJIOCTh, BBIPAXKEHHAS B Pa3HOU CTEINEHHU;

® HapylIeHUs CTPOCHMSI BHYTPEHHHMX OpraHoB (cepaiua, KpymHbix cocynoB, JXKT,

CyCTaBOB);
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® YKOPOUECHHbIE KOHEYHOCTH, y3Kasi Ipy/IHas KJIETKa;

® MaJICHBKHIA 4Yeper, aHOMAJIMKA CTPOeHHsI Jinia (TUIOCKasi, MIMUPOKas MEPEHOCHUIIa),
MaJICHbKUU POT U KPYIIHBIN S3bIK;

® rJa3HbIE HIENIH Y3KUE, C KOChIM pa3pe3oM, MMEETCsl HaBHCcaroas CKJIaJKa BEPXHEro
BEKa — DMUKAHT;

20-30% O6onpHBIX TTIOrubOaeT g0 roaa, 50% — no 5 net, 20% — mo 30-38 ner, 3% — 1o
50 ner.

Tpucomus-13 (cungpom Ilaray). Yactora Bctpeuaemoctu 1:5000. Kapuotun 47,
13", ITpu »To¥i aHOMAaNNK HAOTIOIAETCH:

e Mukporiedanus;

e HapymieHus: QyHKIMH BHYTPEHHUX OPTraHOB — CEPJIA, MOYEK, MUIECBAPUTEIHHON
Y HEPBHOU CHUCTEM.

® paclIeryIeHue MSATKOTO U TBEpAOro HEOA, He3apalleHe BepXHel T'yObl;

® HEJ0pa3BUTHE WM OTCYTCTBUE IN1a3 (MUKPOPTAIbMUS WIH aHODTAITBbMUS );

® HENpPaBWIHHO CHOPMUPOBAHHBIE YIIIH;

e nedopManusi KUCTEH W CTON, BCTPEUACTCA TOJUAAKTUINS W CHUHIAKTUIIUS
(cpaiieHue nanabIEeB);

OOBIYHO TPOJOKUTEIBLHOCTh JKM3HM TaKuX JeTed MeHblne roaa (85% — 1o 6
MecsueB, 5% — 1o 3 ner.).

Tpucomusn-18 (cunapom Jasapaca). Yacrora Berpewaemoctu — 1:8000-
11000.Kapuotun 47,18", coornomenue nonos 39 : &. XapakTepHble NpPU3HAKHU
3TOr0 CHHJpPOMA:

® HapylIeHUE CEPJEHYHO-COCYJIUCTON CHUCTEMBI, MMOPOKHU MOYEK, AHOMAJIMU OMOPHO-
JIBUTATEIHHOU CUCTEMBI;

® Y3KUI J00, MUPOKUIA BRICTYHAIONTUH 3aTHUIOK;

® OYEHb HU3KO PACIIOJIOKEHHBIE YIIH;

® HEJ0pa3BUTHE HIKHEW YEIIOCTH;

® TIAJbIIBI PYK IIUPOKUE U KOPOTKUE (CIKATHIE).

CwmepTh HacTynaet Ao 2-3 mMecsieB, 10 rojaa noxusaet 10%.
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Ousuropennsi — tpucomust o 22 mape, 47, 22°. DT0 KIMHUYECKH BBIPAKEHHbIE

dbopmbl cmtaboymusi, 00yCIIOBICHHBIC HAPYIIICHHEM PAa3BUTHUS MO3Ta YETIOBEKA.

1. XpOMOCOMHble 50]183)‘!”, Komopbsle 603HUKIU 6 pe3yibmame HAapYUWieHus

CMpPpyYKmypsl _aymocom.

Cunapom «kpuk komkm». Yactora BcTpedaemoctu 1:10000-50000. Bo3nukaer
MIpU JICJICIIMN KOPOTKOTO Tieda 5-i1 XpoMOCOMBI. Y AeTel HaOIroAaeTCs HapylIeHUe
CTPOEHHUsI TOpTaHW, I[O3TOMY OHM B PAHHEM JIETCTBE HMEIOT OCOOEHHBIN
«MstyKaroumi» TeMOp rosnoca. iMeercst oTcTanocTb B MCUXOMOTOPHOM Pa3BUTUU U
ci1aboyMHe, CKJIIOHHOCTh K MH(MEKIUSAM BEPXHUX JbIXaTEIbHBIX MyTeil. BOIBIIMHCTBO
JIO’KMBAET JI0 TIOJIPOCTKOBOrO BO3pacTa

XpoHudeckuii MueJsoJieiiko3 (6osie3nb punaaenbhuiickoit XpoMocomsl). J[MHHOE
mie4o 22 XpOMOCOMBI TPAHCIOLUMPYETCS HAa KOPOTKOE IUIEHO 9-H XPOMOCOMBI.
Comarnueckass MyTauusi KJIETOK KpoBH. IlaTosiormueckue JE€HKOUUTHI BBITECHSIOT
HOPMAJIbHBIE JIEMKOIUTHI, YTO U BbI3bIBAET OO0JE€3Hb: MOBBIIIEHUE TEMIIEPATYpHI,
YBEIMYECHUE NEYEHU U CeNe3EHKU. [IpoaomKUTENBHOCTD )KU3HU OT 2 MECSILEB 10 &
JIET.

Cunpapowm /layna — tpanciokarus 21 xpomocomsl Ha 13-15 unu 22 napel. @eHoTun

cM. BbllIe. M3 Bcex OONMBHBIX — TpaHCIoKanus Berpeyaercs y 4%.

2. XpOMOCOMHble 50Jl€3Hll, Komopbsle 603HUKIU 6 pe3yibmame HAapYUWieHun

KoJjinuecmea nojio6blx Xxpomocom.

llumwwzuuecxue MEXAHU3MDbBL>
P QXX x XY
G XX 0 XV

F 1 XXX; X0; XXVY; Y0
letal
Monocomusi-X (cungpom IllepemenBckoro-Tepnepa). YacTtoTta BCTpeyaeMOCTH

1:2500-5000. Kapuorun 45,X0, d¢eHOTUNT KEHCKUH. OITO €IUHCTBEHHAs
COBMECTUMAs C XKU3HbIO MOHOCOMUS. [Ipu 3TOM cuHApOME HabMoAaeTCs:
® HEJIO0pPa3BUTHUE IUYHUKOB (CTEPUIBLHOCTB);

e HapyuieHue QyHKIHMI MOYeK, CepaLa;
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e JHcHponopuus Tena: 0oJibllle pa3BUTA BEPXHAS YacTh (LIMPOKHUE MJICYH U Y3KUN
Ta3), HHKHUE KOHEUHOCTH YKOPOUEHBI;

e pocrt 135-145 cwm;

® KOpOTKas Ies co CKiaaKkamH Koxu (“mes chuHkca), HU3KUM POCT BOJIOC Ha
3aTBUIKE;

®  «AHTUMOHTOJIOUJIHBINY» pa3pes rias;

®  UHTEIJIEKT OT HOPMaJIbHOTO JI0 YMCTBEHHOU OTCTaJIOCTH.
DKCOpeCC-IMarHoCTUKA TMPOBOJUTCA METOJOM IMOJIOBOTO X-XpOMaThHa. Y TaKHX
YKEHILIUH OH OTCYTCTBYET.

Tpucomus-X. Kapuorun 47 (XXX). Yactora Bctpeuaemoct 1,4:1000. denotun
JKEHCKUM. [Ipr 3TOM CUHIpPOME 4acTO BCTPEUAKOTCA:

e  HeOOIBIINE OTKIOHEHUS B (PU3NYECKOM Pa3BUTUHU (MYKCKOE TEIIOCIOKEHHE);

e HapymieHUs: QYHKIMA SHIHUKOB, MPEKICBPEMEHHBIN KIMMAKC;

®  CHIDKCHHME MHTEJUICKTa, HapyIICHUE TICUXUKH.

Y 3THUX KEHIIMH B COMATHYECKUX KJIETKaX MMEETCA JiBa Tejblla ITOJOBOTO
XpOMAaTHHa.

Cunapom Kaaiingenabrepa. Kapuorun 47 (XXY). Hacrora Bctpewaemoctu 1:500-
1000.®DenoTrn My>xcKkoii. XapakTepHasi 0COOCHHOCTb:

®  HeJOpa3BUTHE CEMEHHUKOB U OTCYTCTBHE CIIEpMATOTeHE3a (CTEpUILHOCTS);

® ACTCHMYECKUM THUIl TEIOCJIOXKEHUS: Y3KHE€ IUJICYH, IIUPOKUM Ta3, OTJIOKECHHE
YKHUpa M0 KEHCKOMY THITY, c1a00 pa3BUTas MyCKylaTypa;

®  HE3HAYUTEJbHAsI PACTUTENBHOCTh HA JIUIE WU MOJHOE OTCYTCTBHUE.

[Ipu sKkcnpecc-AMarHoCTUKE B COMAaTHUECKUX KJIETKAX BBISBIISIETCS IJIBIOKA IMTOJIOBOTO
xpomatuHa. Ilpu yBenmuenun uymuciaa X-xpomocom (48,XXXVY) oTkinoHeHUs
YCWJIMBAIOTCS, HAOIIOAETCSl YMCTBEHHASI OTCTAJIOCTb.

HHonucomuss mo Y-xpomocome. Kapuorun 47 (XYVY). Hacrora BcTpeyaeMOCTH
1:1000.®enotumn myxckoit. [Ipu a3Tom cuaIpome:

® TI0JIOBBIE JKEJIE3bl PA3BUTHI HOPMAJIBHO;

® BBICOKHUI POCT, SHIOKPUHHBIN 1rcOaIaHc;

® aHOMaJiMK 3yOOB U KOCTHOM CUCTEMBI;
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® HEaJEKBAaTHOE MOBEJICHUE, ATPECCUBHOCTD.

[Ipn sKcnpecc-IMarHOCTUKE B COMATHUYECKHUX KIIETKAaX BBIABIAECTCS JBOMHOM Y-
xpomatuH. Ilpu kapuworune 48,XVVYVY HaOmomaercs Oecriogne, yMCTBEHHas
OTCTaJIOCTh, ACOLHAIBHOE MOBEACHUE.

Cungpom Moppuca. Yacrora BcTpeuaemoctu 1:1000-50000. Kapuotun XYV,
dbeHoTun >xkeHckuil. Pa3BUTBHI MOJIOUHBIE >KeJie3bl, HAPYXKHbIE >KEHCKHE IOJOBBIC
OpraHbl C aHOMaJIuel, BHYTPU — CEMEHHHUKHU.

I'epmadgpoauTuzm  (McTHHHBIA). Hanuume JKEHCKMX W MYXKCKMX TOHAaf,
JIBOMICTBEHHOE CTPOCHUE HAPYKHBIX MOJIOBBIX OPTaHOB C OTKJIOHCHHSIMU.
Ilonynayuonno-cmamucmuyeckuii memoo. C MOMOIIBIO 3TOI0 METOJA U3Y4arOT
TF€HETUYECKYIO CTPYKTYPY IMOIYJISLIHUA B OHOM WJIM HECKOJBKUX MOKOJICHHUSIX. DTUM
METOJIOM MO>KHO PacCUUTATh:

® YacTOTy MPOSABJICHUS B MOMYJALMU JOMHUHAHTHBIX U PEUECCUBHBIX T€HOB H
pa3IMYHbIC TEHOTHUIIBI IO ATUM aJUIENIAM (T€HETUUECKYIO CTPYKTYPY MOIMYJISIINN);

® BBICHUTH PAaCIPOCTPAHEHUE B MOMYJISIIIUN HACIICICTBEHHBIX 00I€3HEH. ITO
BKHO IS TPO(PMITAKTUIECKON ¥ COIUATTLHON MEIUITNHBI.

® U3YYUTh CKOPOCTh MYTAITMOHHOTO TPOIlecca U ero MpUUuHbI (poiib PakTopoB
BHEIIIHEH Cpe/ibl B BOBHUKHOBEHUH U PACTIPOCTPAHEHUH MYTaIlui).

UtoOsl paccunTaTh TEHETUYECKYIO CTPYKTYPY TOIYJSIUU TMPUMEHSIOT 3aKOH
IF€HETUYECKOro paBHOBecus Xapou-Baiitnoepza. OH 103BOJNSET YCTaHOBUTH
COOTHOIIIEHHE T€HOB M TE€HOTHUIIOB B HcalbHOM mnomyisuuu. [lomynsiius — 3To
rpylmna JoJeld, KOTopas JUIMTEIbHOE BpEeMsl IMPOKUBACT HA OINPEICIEHHOU
TEPPUTOPUM M CBOOOJHO BCTymaeT B Opak (HaceleHue ropoja, ceila u T. 1.).
NneanbHas NonyJsAus XapakTepru3yeTcsi:

—  00JBIIKM YHCIIOM ocobeii (s ueoBeka 6onee 4500);

— MaHMUKcuen (CBOOOAHOE CKPEIIUBaHUE);

— OTCYTCTBUEM MYTAaIUU;

— OTCYTCTBHEM €CTECTBEHHOTO 0TOODA;

— OTCYTCTBUEM MUIpalMii I'€Ha.

137



B Takux nomynsnMsaX W3 NOKOJEHUS B IOKOJIEHHE 4YacTOTa T'€HOB U T'€HOTHUIIOB
MOCTOSTHHA.
MaremaTtudecku 3akoH Xapau-BaiinOepra MoxHO ©300pa3uTh PopMyJioii:
p (A) +q (2)=1(100%),
re P U (| — 4acTOThI IPOSIBJICHUSA ajljieneil A U @ COOTBETCTBYIOIIETO I'EHa.
Eciu mpeoOpazoBath 3Ty (Gopmyiy, TO MOXKHO pPaccCuuTaTh YacTOTy JIIOJEH C
Pa3JIMYHBIM T€HOTHUIIOM:
p? (AA) + 2pq (Aa) + ¢* (2a)=1(100%)
D10 HE0OX0AMMO IS Pa3paboTKu Mep MPOGUIAKTUKU HACICACTBEHHBIX OOJIC3HEH.
Tak, »TUM METO/IOM OBIJIO YCTAaHOBJICHO, YTO T€HBI PE3yC-OTPUIIATEIHLHOTO (haKTopa
BCTPEUYAIOTCS YallE Y EBPOIEUIIEB U COOTHOIIEHUE X B MOIYJSAUUK cocTaBisieT 15%
Rh™ : 85% Rh*. Tak kak HECOBMECTHMOCTh T'€HOTHIIA matepu Rh™ u 1iona Rh*
OPUBOAUT K TSOKENBIM — TATOJIOTHsIM, OblUla pa3paboTaHa mporpaMma HUX
npoduiaktuku. [lonynsiroHHas reHeTUKa yCTaHOBUIIA, YTO €CTh FEHBI:
—  YHUGepcaibHble, KOTOPhIE UMEIOT TOBCEMECTHOE PACIPOCTPAHEHUE (IAIbTOHU3M
BcTpevaercs y 7% myxuuH u'y 0,5% >KeHILUH).
—  J10KanbHble, KOTOPHIE PACHpPOCTPAHEHBI B ONMPEACIEHHBIX pailoHax (Tajaccemus,
CEpIOBUJIHO-KJIETOYHASI aHEMMUSI).
OpHako 9TO TOHATAE MOXKET OBITh OTHOCUTEIBHBIM. Tak, TEH ayTOCOMHO-
pelieccuBHOM amaBpoTuueckor uauotuu (cuHapom Tes - Cakca) B cpeaHeM

pactipoctpanén ¢ yactoroi 1:300000, a B monymsanusix eBpeeB — ¢ yactotoit 1:3000.

Meouxko-zenemuueckoe xoucyaromuposanue (MI'K) — nanbonee pacupocTpaHEHHas
dopma TpodwITaKTHKH ~ HAcHeACTBeHHBIX Oomesneii. MIK — o910 BHA
CIIEMAIM3UPOBAHHON MEAULMHCKOM ITOMOIIM, HAIIPABJICHHBIA HA MPENYNPEKICHHUE
HOSIBJIEHUS B CEMbE peOEHKA ¢ HACIEICTBEHHOM naTojorueil. Menuko-reHeTn4eckoe
KOHCYJIbTUPOBAaHHE MPOXOJHUT B MEIUKO-TEHETHYECKUX LeHTpax. CocTOUT U3 TpEX
ATaIoB:

1. IlocranoBka nuarHo3a (ONpEAEICHHE TUIAa HACJIEJOBaHUSA, OT KOIO MPHILIIO,
TE€HETHYECKas MPUYHHA). Hcnone3yror METO/BI: IE€HEaJIOTUYECKUN,

IIUTOTreHeTHYeCKni, Onoxumuueckuit, JJHK-anamus;
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2. IlporHo3 pucka 3710poBbs peOEHKA. TeopeTHuyecKd TEHETHYECKHM PHCK
konebnercs or 0 mo 100 %. Huszkwmit: 0-12% — cembst MoxkeT UMeTh peOEHKa,
cpeanuii: 12-20% — ceMbst MOXKET UMETh PeOEHKA TOJIBKO MOJT HAOIIOEHHEeM Bpava-
TE€HETHKA, BEICOKUH: OobIie 21% — cembe HeXKenaTeIbHO UMETh peOEHKA.

Pacuér remernueckoro pucka 310poBbsi peOEHKA MPU MOHOTEHHBIX U XPOMOCOMHBIX
OoJie3HsAxX UAET 1o 3akoHaM Menjens u Moprana. Puck npu nojaureHHbIX 00JIE3HIX U
00JIe3HAX c HACJICACTBCHHOM MpEeAPaCIOIOKEHHOCThIO u CJIOKHOM
MIEHETPAHTHOCTHIO PACCUUTHIBAIOT MO CHEIUAIBLHBIM AMIIMPUUECCKUM TaOIUIIAM.

3. BbIBOABI U 0O0BSICHEHHE TPOTHO3a TEHETHYECKOro pucka. KoHKpeTHas MmomoIib

CeMbE C HACJIEACTBEHHOM I1aTOJOTHUEH.

4.2. TecThbl 1JII CAMOKOHTPOJISI:
1. llnToreHeTHYEeCKHiA METOJ OCHOBbIBAETCS Ha:
A.CTratucT4ecKoM aHalIM3€ T€HOB B MOMYJISIUN
B. KauecTBeHHBIX peakuusx 0OHapy>KeHHs IPOJYKTOB OOMEHa B KPOBU
C. MUKpPOCKOITUYECKOM UCCIIEIOBAHUN XPOMOCOM
D.Onpenenenun nociueaoBaTeslbHOCTH Hyki1eoTu10B B JIHK
E. Cenexuuu KieTok
2. llpy noMoOmMM KaKOr0 MeToJa MOKHO [MATHOCTHMPOBATH CHHAPOM
«KOLIAYbero Kpuka»?
A.TlonoBoro X-xpomatuHa
B. buoxumnueckoro
C.I'eneamoruueckoro
D.ITonoBoro Y-xpomatuna
E. KapuorunupoBanus
3. HazoBute d¢opmyiny kapuotumna O60jbHOro ¢ cunapomom IllepemeBckoro-
TepHepa:
A.46, XX
B.47, XXV
C.45,X0
D.47, XXX

E. 47, XVV
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4. KoHueHTpanusi JOMUHAHTHOIO aJjljiejisi B MOMYJSAUMHU, cocTosieii u3 36%
romo3uror AA, 16% romosuror aa, 48% rerepo3uror Aa, cocraBjsier (J0Jei
eIMHHII):

A.0,3

B.0,6

C.04

D.0,24

E. 0,06

5. Kakoii MeT0/l reHeTHKHM HCIOJIb3YKT, YTOObI BHISICHUTH, JOMUHAHTHBIN WM
penecCHBHbIN KOHKPETHBIN MATOJOTMYeCKUH NPU3HaK?

A.lluToreneTnueckuit

B. buoxumuueckuit

C. [TomynsImoHHO-CTaTUCTUYCCKU

D.I'eneanornueckmii

E. ban3uenoBeIit

6. Y 1oHomm Bpauy auarHoctuponaa cunapom Kiaaiingenntepa. Kakxos
KapuoTUIN 00JBHOr0?

A.46, XX

B.47, XXV

C.46, XX, 5p

D.47, XX,13"

E.47, XVVY

7. C noMOIIbI0 IUTOTEHETHYECKOT0 METO/Ia MOKHO ITHATHOCTHPOBATD:

A. DeHuIKeTOHYPHIO

B. bone3ns [Tapkuncona

C. InabeTt

D.Cunapom Mapdana

E. Cungpowm Ilaray

8. Kakoii MeT01 reHeTHKH JaéT BO3MOKHOCTh OIpeesisiTh KAPUOTHUII YeJioBeKa?
A. lepmatornuduku

B. bin3Henoseiin
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C. [TonynsiuoHHO-CTaTUCTUYECKUN

D. buoxumuueckuii

E. [luToreneTnuecKkuii

9. Metoa onpenesnennst X-XpoMaTHHA UCTOJIb3YIOT ISl TMATHOCTHKM:
A.Cunnpoma Jlayna

B. Cunapoma Knaitndenbrepa

C. uzodpenun

D.Cunnpoma Ilaray

E. Cungpoma DnBapica

10. KileTkM aMHHOTHYECKOI KMIKOCTH COAEPKAT IO JBe INIbIOKH X-XpOMaTHHA
3a c4éT:

A. Tpucomuu no X- XxpoMOCoOMe

B. Tpucomuu no 21-i xpoMmocome

C. Tpucomuu 1o 18-t xpomocome

D.Monocomun no X-XxpoMocome

E. Hymucomuu
IIpoToKO0J NPAKTHYECKOTO 3aHTHSA

JlaTta

3ananue Nel. Kapuomunwt uenogexa.

W3yunte mpaBuiia 3alyucu KapuOTUIIOB YEJIOBEKa:

1. CHavana 3anuchIBalOT 00111€€ YUCIO XPOMOCOM.

2. ITotom, uepe3 3amsaTyr0, OJIOBBIE XPOMOCOMBI.

3. JIlHIOI0 ~ XpOMOCOMY, €ClIi OHa €CTh, 3alUChIBAIOT  3HAKOM 1.
OTCYTCTBYIOIIYIO — 3HAKOM ,,-".

4. KopoTkoe mie4o XpoMOCOMBI — ], JUTMHHOE TIEY0 XPOMOCOMBI — (.

W3yunute HOpManbHble KapHOTHUIIBI JKEHIIMHBI M MYXYUHBI W TATOJOTHYECKH
U3MEHEHHBIE:

Hopwmanbuslii xeHckuil kapuorturl — 46, XX.

HopManbHbIii My»ckoi kapuoturl — 46, XY.

Cunnpom [layHa — >KeHIMHA, B KapHOTHUIIE KOTOPOH €CTh JOMOJHUTENbHAs 21-s
xpomocoma — 47, XX, 217,
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Cunapom JlayHa — MyXuWHA, B KapUOTHUIIE KOTOPOTO €CTh JOMOJHUTENbHAs 21-s
+

xpomocoma — 47, XV, 21".

CuHApOM KpHKa KOIIKH, MYXYMHA, B KapUOTHUIIE KOTOPOTO JeJelusi KOPOTKOIro

mieda 5-oit xpomocomsl — 46, XV, 5p.

3ananue Ne2. Xpomocomnwie 6one3nu.

3anongHUTEe TAOIHUITY:

Cunapom Hapyumenue Yacrtora DEHOTHUTIBI
KApHOTHIIA CHHAPOMA

ayna

Ilamay

Josapoca

»Koumaubezo
KpuKa

Knaiingpenomepa

Il epewesckozo-

Tepuepa

25 CYREPHCEHUWUHBL
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2 CYREPMYHCUUHDBL

3aganue Ne3. Peuuenue 3aoau.

1. OmpepenuTe 4acTOTy PELIECCUBHOTO T'€HA TOMYOBIX IJla3 B MOMyJsuu, rae 75%
JIFOJEU Kaperasble.

Pewenue:

2. KakoBa BepOSITHOCTH JKEHUTHCS Ha )KCHIIMHE — HOCUTEIBHUIIE TeHa reMODHiInm —
B monyJisinuw, rae remodunueit 6oaeet 1 uz 10 000 myxann?

Pewenue:

CuTyannoHHbIE 3aJIa4U;

1. Ponurenn pebGEHka ¢ cuHapomoM JlayHa oOpaTHIIMCh 3a COBETOM B MEIHMKO-
TeHETUYECKYIO KOHCYJIBTAITHIO. KakoBbl JICUCTBUSI Bpada-TeHeTHnkKa?
[Tpoananu3upyiiTe BOZMOXHBIC BAPUAHTHI.

2. K Bpauy oOpaTtunack ceMeifHas mapa, y KOTOpoi poausicss peOEHOK ¢ paciieTnHOM
ry0el u HEOA. VIX MHTEpecyeT, Kakol PHUCK POXKIEHUS BTOPOTO peOEHKA C TaKUM
MIOPOKOM pa3BHUTHA. UTO TOJKEH BBIACHUTH Bpad, 9TOOBI ClIeJaTh MPOTHO3?

3. Y 370poBOH KEHIIMHBI — HOCHUTENBHMIIBI TeHa Temoduianu, Ha 9 Henene

OepeMEHHOCTH TPH HCCIIE0OBaHUM HAOOpa XpPOMOCOM KJIETOK BOPCHMHOK XOpPHUOHA
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BBISIBUIM MYKCKOM KapuoTun. Kakyro pekoMeHaanuio OepeMEHHOM >KEHILUHE JacT
TeHeTUK B MEAMKO-TeHeTH4YecKoil koHcynbTrauuu? Kakoit coBer Oyzaer mpu

6CpCMCHHOCTI/I XKCHCKHM HJIOI[OM?

)laTa H IIOJAIIMUCH NpenoaaBaTeid

3AHATHUE Ne 17
1. TEMA: KOHTPO.JIb YCBOEHUS MOAY.JIA 1 «<MOJIEKYJISIPHO-

KJETOYHBIIA 1 OPTAHU3MEHHBIA YPOBHU OPTAHU3AIINHA
AKU3HN.»
2. Heanb 3anaTHA. BBISIBUTE 3HAHKS CTYJEHTOB IO TEOPETHUECKUM BOTIPOCAM
Monyis 1.
3. 3agaHus ISl CAMOCTOSITeIbHOI Pa0oThl BO BpeMs MOJATOTOBKHU U
NMPOBe/IeHNs 3AHATHSA.
Moayne 1 npoBoautcs 1o tectoBbIM 3ananusm tuna KPOK-1. Jlns moarotoBku K
cladye MOJyJid CTYIEHThl 1o Bompocam 3aHaTuid Ne 1-16 momyudaroT TecToBbIE

3aJaHus.

144



O N o O

10.

11.

12.

13.
14,

15.

16.

17.

IlepeyeHb BONPOCOB /JIs1 CAMOCTOSITEJIbHOM PadoThI
Oco0eHHOCTHU Perysiluu paboThl TEHOB Y TIPO- U SYKapUOT.
['enHas uH>XeHepUs U OMOTEXHOJIOTHSI.
Ku3Hp keTok BHe opranusma. KinoHnpoBaHue kieTok 3Ha4eHHe MEeToa
KYJbTYpPbl TKAHEU JIJI1 MEIULIHBI.
COBpEMEHHOE COCTOSIHUE UCCIENOBAHNM T€HOMA YeJIOBEKa. | eHeTuUeCKne KapThl
XPOMOCOM YEJIOBEKA.
OHTOreHe3, ero NeEPUOIn3anus.
OMOpUOHANBHOE pa3BUTHE, €ro 3Tamnbl. [[poBU30pHBIE OpraHbl.
MounekynsipHble Ta KJIE€TOYHbIE MEXaHU3MbI JUPPEPEHIUPOBKH.
HuddepeniinpoBka 3apoAbIIIeBbIX JUCTKOB M TKaHEH. DMOpHOHATbHAS
MHAyKIMs. KilonupoBaHue Opraiu3MoB U TKAHEW.
Kputnueckue nepuoibl SMOpUOHATBHOTO pa3BUTHUS YelloBeKa. TepaToreHHbIe
(baKTOpbI CpPe/Ibl.
Bpoxaénnbie mopoku pa3BUTHS, UX COBPEMEHHAsI KJIacCU(UKALIMSL:
HACJIeICTBEHHbIE, SK30T€HHbIE, MYJIbTU(aKTOpUATIbHbIEC; SMOPUONATHH T
¢deTonatuu; GUIOreHeTUYECKH 00YCIOBIICHHBIE U HE(UIOTEHETUYECKHUE.
[TocTaMOproOHaIbHOE pa3BUTHE YEIIOBEKA U €0 MEePUOIN3ALIUS.
HenporyMmopasibHas peryisiuus pocTta u pa3BUTHS
Crapenue kak 3tan oHTorenesa. Teopuu crapenus. [loHsTHE O TEpOHTONOTUHU U
repuaTpu.
Knunnudeckas u 6uosorudeckasi CMEpTh.
Pereneparus opraHoB u TkaHeil. Bupl perenepanuu. 3HaueHrne mpooOIeMbl
pereHepanuy B OUOJIOTUU U MEIULIMHE.
Oco0eHHOCTH U 3HAaYeHHE PEreHEePATUBHBIX MIPOLIECCOB Y YeNoBeKa. TunuyHas u
aTurnuyHas perenepanus. OnyxojaeBblid pOCT.
[Ipobyiema TpaHCIUIaHTAIIMU OPTAHOB M TKaHeW. Bubl TpaHCIUIaHTAIUH.
TkaHeBass HECOBMECTUMOCTb U YTH €€ IPEOJOJICHHUS.
[Tonarue o romeocTtaze. MexaHU3MbI PETYJISLIMN TOMEOCTA3a HA Pa3HBIX YPOBHSIX

OopraHu3anuu >XU3HU.
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1),
2).

3).

MarepuajibHOe U MeTOAMYECKOe 0O0ecreYeHne.
MHUKpPOCKOIIBI.
Marepuaisl 1151 IPUTOTOBJIEHUS] BDEMEHHBIX IIPenapaToB
[locTosiHHBIE ITpEnapaThl
TectoBble 3a1aHuA
Mogaens monekyansl JJHK
Kowmrbrorepsr.
KommnbroTepHbi€ POrpaMMmBbl.

[lepedyeHb TEOPETUUECKUX BOMPOCOB.
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