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NMPAKTHYECKUX 3aHATHIA MoayJis 1

YPOBHU Op2aHu3auuu HCuInu»

«MonekyaapHo — Ki1emouHvlii U OP2aHU3IMeHHbLIL

No
W/ TEMA Koauuecmeo
n uacoe
COJEPKATEJIbHBIH MOJIYJIb 1
Monexkyaapno — KnemouHblii ypo6eHs 18
OpP2aHU3AUUU IHCUZHU
1. | Ontudeckue CUCTEMBI B OMOJIOTHYECKUX UCCIICIOBAHUSX 2
2. | Mopdomorus KJIeTOK Mpo- U SyKapuoT 2
3 Knerounsle memOpanwsl. TpaHcmopT BemiecTB uepes 5
' IJ1a3MOJIEMMY
4 MousnekynsipHbie OCHOBBI HACJICICTBEHHOCTH. )
' XapakTepucTUKa HyKJIEMHOBBIX KUCIOT. CTpOEHHE T€HOB
. Opranuzanus noToka nHGopmaiuu B KieTke. Perymsus )
' AKCIIPECCUU F€HOB
6 Mopdonorus XPOMOCOM. Kapuotun YeJIOBEKA. 5
" | )KusHeHHBI UK KJIETKA. MUTO3
/. | Pa3MHOX€HHE — YHUBEPCAIILHOE CBOMCTBO KUBOIO 2
g buonoruyeckne 0COOECHHOCTH PENPOAYKIIMHM YeOBEKa. )
" | Famerorenes
9. | Hmozoswtit KOHmMpoJb cooeprcameibhozo mooynsa 1 2




COIEPKATEJIbHBIH MOJYJTb 2

3axkonomepnocmu HacieocmeeHHOCIU U 10
U3BMEHYUBOCMU
10. | 3aKkOHOMEPHOCTH HaCJEOBAHUSI T€HOB. 3aKOHBI 2
Menpens
11. | B3aumonueiicTBue reHOB. MHOXECTBEHHBINA aJUICIIN3M 2
12. | I'eneruxa nona. HacnemoBaHue CLEINIEHHOE ¢ IOJIOM 2
13. | XpomMocoMHasi TeOpHs HACIEACTBEHHOCTH 2
N3MeHUHBOCTh y dYelOBeKa KaK CBOMCTBO JKU3HU H
14. 2
TEHETHYECKOE SIBJICHUE
COHEP/XATEJIbHBIU MO/1YJIb 3
Memoowt uzyuenusn Haca1e0CmeeHHOCmu uen06eKd. 10
Hacneocmeennvie 6o1e3nu
15. | MeTtoasl n3y4eHuUs HACIIeICTBEHHOCTH YEJIOBEKA. 2
OCHOBBI MEIUIIMHCKON I€HETUKHU
16. | MonekymsipHble O0osie3Hn. buoxumMuyueckuit METo u 2
JAHK-aunaranoctruka
17. | Xpomocomubie 6osie3uu. LluroreHeTnueckuii METO1 ux 2
TUarHoCTUKH. [TomyISIMOHHO-CTaTUCTHYECKUN METOT
18. | IIpakTrueckue HABBIKK CONEPKATEIBHBIX MOyJICH 2 1 3 2
19. 2

Hmozo6wtit konmpons mooyna 1




ITIPABHJIA O®OPMJIEHHSA IIPOTOKOJIOB
ITPAKTHYECKHX 3AHATHH

» Bce pucynku u cxemvl He00X00UMO 0enamsb KapaHoauiom

» Ilpu 3apucoeéke 00vekma uccied08anusi HeodXo0uUMo coodvdams e2o
¢opmy, ueem, coomnowenue pazimepos e2o yacmeii

» Ha pucynkax neoodxooumo oenamo 0003HaueHus, yKazanHvle 6 pabome, a
3amem pacuudposvieams ux

» 3anonnsame maoauysl, Oenramov NOORUCU HOO PUCYHKAMU U CXeMAMU
Heo0xX00umo pyuKou

» B KoHue 3anamus npomokoJibl HOORUCHIBAIOMCA RPEnoOasamesiem

» 3anamue 3acuumevléaemca ¢ mom ciaydae, eciu RPOmMOKOa 0popmien

ceoegpemenno u no BCEM IIPABUJ/IAM!



COJEPKATE/IbHBIH MOJYJIb 1
Monekynapno — KnemouHbwlil ypo8eHb OP2AHUZAUUU HCUSHU
SAHATHUE Ne 1
1. TEMA: OITHYECKHE CHUCTEMbI B BHOJOI'MYECKHUX
NCCIEJOBAHUAX
2. AKTyaJbHOCTh TeMbl. Ha mpakTHuecKux 3aHATHSIX 1O OWOJIOTHUH,
TUCTOJIOTHH, MHKPOOHOJOTHH, MATOJIOTHYECKOH aHATOMUU CTYACHTHI H3ydaloT
MHUKPOCKONUYECKUE OO0BEKTHI. [109TOMY 3HaHMSI CTPOECHHS MUKPOCKOIA, MPAaBUI
MOJIb30BaHUSI MM, yMEHHE TOTOBUTH BpEMEHHBIC TIpernaparbl HEOOXOANMO
Ka)KJIOMY CTY/ICHTY.
3. Heap 3anaTusa. Hayuutbcs mnonb30BaTbcsi MUKPOCKOIOM IPH HU3YYEHHUH
MUKPOCKOIIUYECKUX 00BEKTOB, M3rOTABINBATh BPEMEHHBIC MPENapaThl.
4. 3apaHusi VI CaMOCTOSITeIbHOW padoTbl BO BpeMsl MOATOTOBKH M
NpoBeIeHUs 3aHATHUS.

HpOTOKOJI MNPAKTHY€CKOI'o 3aHATUSA

[laTta

3ananue Nel. H3yuenue cmpoenus MUKpocKona u pabomasl ¢ HuM.

Ilpouumaiitme u 3anomnume!

OcCHOBHbBIE CHCTEMBbI MHKPOCKOIIA 1 UX HAZHAYCHHUEC

Cucremsl YT10 BXOAUT Hasznauenue
IITATUB — ornopa JJjisi MUKpPOCKOMa
MPEIMETHBIN
CTOJIUK — IUTA pa3MEIIeHUs TTpenapara
TyOyC — JUIs1 pa3MEILeHUs OKYJisipa
Mexanuueckasn
PEBOJIBBED — MECTO pa3MeIIeHUsT 00bEKTHBOB
cucmema
MaKpOBUHT — OPUEHTUPOBOYHOE HaBEJEHHE Ha (POKYC
MHKPOBHUHT — TOYHOE HaBeJeHUE Ha (POKyC
BUHT
KOHJEHCOpa — | PErYJHUPOBKA OCBELICHUS
Onmuueckas OKYJISIPBI yBeIUYEHUE 00BEKTa




cucmema OOBEKTUBBI YBEIMYCHHUE 00HEKTA
3epKajo HaIIPaBJICHUE CBETOBBIX JIy4ei
Oceemumenvhasn | KOHIEHCOP KOHIICHTPAIUS CBETOBBIX JTy4e
cucmema nuadparma pETyIMPOBKA IMIMPUHBI MyYKa CBETOBBIX
Jy4Yen

IIpaBuia moJib30BaHUSI MUKPOCKOIIOM.
1. VYcranoBute MUKpOCKOM. OTHEHTpUPYHTE OOBEKTHUB MAaJjoOro YBEIMYCHUS
MyTeM MOBOPOTA PEBOJIBBEPA 10 LIEITUKA.
2. I'nsaast B OKyJsip JIEBBIM TJ1a30M (ITPaBbIil OTKPBHIT), TOBOPAYMBANTE 3€pKajo B
HApPaBICHUH JTy4Yeil 10 MaKCUMAJIbHO SPKOTO U PABHOMEPHOTO OCBEIECHUS OIS
3peHusl.
3. Tlomokute mnpemapar Ha NPEAMETHBIA CTOJIMK MHKPOCKOMA MOKPOBHBIM
ctekioM BBepx. OOBEKT, KOTOpBII BB OyAeTe paccMaTpuUBaTh, TOJIKEH
HAXOJIUTHCA TOYHO MO/ 0OBEKTUBOM MaJIOro YBEITUUYCHUSI.
4. T'nsaas cOOKy Ha mpernapar, OIycTUTe TyOyc IMpH MOMOIIM MAaKpPOBHHTA Tak,
YTOOBI PACCTOSIHME MEXIy (POHTAIBHOW JMH30H OOBEKTHBA W TOKPOBHBIM
CTeKJIOM mnpenapara Obuio okosio 0,5 cM. 3aTem, Iisias B OKYJSAp, IPU IMOMOIIU
MakKpOBHHTAa TOJHUMAiTe TyOyC [0 TIOSIBJICHHUS YETKOTO H300paKeHUsI.
YcTaHoBUTE ONTUMAIBLHOE OCBEIIEHUE MPU MOMOLIM KOHJeHcopa. /st nepeBona
MUKPOCKOIa Ha OOJBIIOE YBEIMYCHHE HEOOXOIMMO YCTAaHOBUTH H3ydaeMBbIil
OOBEKT B IIEHTP MoJist 3peHus. [ s cOOKy Ha mpenapat, BpalleHUueM peBoJibBepa
YCTAaHOBUTE OOBEKTUB OOJBIIOTO yBenuyeHus. s TodHoro (GokycupoBaHUs
BpalaiiTe MHUKPOBUHT He Oonbuie 4em Ha noa-ooopoma. Eciu 0OBEKTUB
yIOUpAeTCsl B TTOKPOBHOE CTEKJIO, TIOJHUMUTE TyOyC MpPHU MOMOIIY MaKpOBUHTA,
TaK, 4TOOBI PACCTOSIHUE MEXTY (PpOHTANBHON JIMH30M OOBEKTHUBA M MPEIApaTOM
obuto Mesbmme 1 mm. [nags B OKymsip, MEAJieHHO TOJHUMAaNTe TyOyc [0
MOSIBJICHUST U300PaKCHUS.
Umoowvl e ucnopmums npenapam, onyckas myoyc, cieoume 3a paccmoiaHuem

Mexncoy pponmanvHoil TUH3O0U U HOKPOGHBIM CHIEKIOM.



5. 3akoHuMB PabOTy, MEPEBENUTE MHUKPOCKON HA MaJlO€ yBEIMYCHHUE, CHHUMUTE

nperapar U MoCTaBbTC MUKPOCKOII B Hepa6oqee ITOJIOXKCHHC.

JUis 3aKpemJICHMsT 3HAHWK CTPOCHHMS MHUKPOCKONA M MpPaBHI Da60TBI C HUM,

CTYJACHTHI BBIITOJIHAIOT CJICAYIOMIICC.

Ha pucynke nmudpamu 0603Ha4€HBI YaCTH MUKPOCKOTIA. 3aNUIITNTE HA3BAHMS ITUX

qacTeu.



10.

11.

o o~ w D

12.

3ananue Ne2. H320moeenue 6pemeHnblx npenapamos.

A) Ilepexpécm eonoxon wiepcmu.

[Iunerkoii HaOepuTe BOAY B CTaKaHE M KAIHUTE B LEHTP MPEAMETHOTO CTEKIIA.
Bo3bMUTE HECKOIBKO BOJIOKOH LIEPCTH M IOJIOKUTE MX B KAaIUIKO BOJBL. 3aTEM
BO3bMUTE 33 OOKOBBIE I'PAHU MOKPOBHOE CTEKJIO U HAKPOMTE UM BOJIOKHA IIEPCTH.
[TooxkuTe NPUTOTOBIICHHBIN IpEnapar Ha MPEIMETHBIA CTOJMK MHUKPOCKONA U
paccMOTpUTE OOBEKT Ha MAJOM U OOJIBIIOM YBEIMUYEHUHU. 3apUCYHUTE MEPEKPECT

BOJIOKOH ICPCTHU B IIPOTOKOIJI.

B) Knremxu naéuxu nyka.

CHHUMHTE MMHIIETOM TOHKYIO IJIEHKY C KyCOYKa JIyKa U MOJIO)KUTE HA MPEIMETHOE
ctekao. Jlo0aBbTe Karumo pactBopa JItorosiss 1 HaKpoWTE MOKPOBHBIM CTEKIIOM.
PaccmoTpute mpenapar Ha manoMm u OonblioM yBenuueHud. Hapucyiite 2-3

kieTku. Ha pucynke o003HaubTe 1p0, 0007104YKY, IUTOIIA3MY, BAKYOJIH.

I[aTa U IIOANUCH MpenoaaBaTeid




SAHATHUE Ne 2
1. TEMA: MOP®OJIOI'UA KJIIETOK ITPO- U OYKAPUOT
2. AKTYyaJIbHOCTh TeMbl. 3HaHUE CTPOCHUS, (YHKIMHA KIETOK SBISETCS
(yHIaMEHTOM Il U3YyYEHUS MOP(OJOTHYECKUX, MEIUKO-OUOIOTHMYECKUX U
KJIMHUYECKUX JUCLHUIUIMH. Bpad B mnpakTUyeckoll JesATENbHOCTH LIMPOKO

WCTOJIB3YET 3TU 3HAHUSL.
3. Hean 3ansTusi. M3yunTh CTpoeHHE KIETKH KaK JJIEMCHTApPHOW CIUHUIIBI

KU3HU; YSICHUTh B3aUMOCBSI3b CTPOEHMSI U (DYHKLIUU OPTaHOUIOB.

4.3agaHust s CAMOCTOSITE/BLHOW padoThl BO BpeMsl MOATOTOBKH M
NpOBeICHUs 3aHATHS.

4.1 TeopeTn4eckue BONPOCHI K 3AHATHIO:

1. Crpoenune Mukpockona 1 padoTa ¢ HUM.

2. XapaKTepucTUKa OCHOBHBIX YPOBHEH OpraHu3aluy )KU3HH.

3. OCHOBHBIE 3TaIbI PA3BUTHSI KJIIETOUHOM TEOpUH, €€ COBPEMEHHBIE TOJI0KEHUSI.
4. TlpokapuoTtrueckue opraau3Mbl. OCOOEHHOCTH CTPOEHHUS.

5. Dykapuotuyeckue opraHusMbel. CTpykTypa U (QYHKIHMS KOMIIOHEHTOB

SYKAPUOTUUYECKON KJIETKH.

YpoBeHb OpraHu3alvu KABOTO — 3TO OTHOCUTEIIBHO OJHOPOJIHBIN
OMOJIOTMYECKUN KOMIUIEKC, 00beIMHEHHBIN MPOCTPAHCTBEHHBIMU U BPEMEHHBIMU
napamerpaMu. Kaxaplii ypOBEHb XapaKTEPU3YETCA JIEMEHTAPHOU CTPYKTYPHOU
CAUHULICH U DJIEMEHTaApPHBIM OMOJIOTUUYECKUM SIBJIEHUEM.

Boigensitor cienyromye ypoBHUA OpraHu3aiii ONOJIOTHYECKUX CUCTEM:

1. Monexkynapno-cenemuueckuit — caMblii HU3KWNA ypOBEHb OpraHU3aALUU
JKUBOTO. DJIEMEHTAapHasi €QWHMIA — TPUILICThl HYKIEOTHAOB MoJiekyiasl JJHK
(xompl). IMEHHO Ha 3TOM YpPOBHE OCYLIECTBIISIETCS NEpeAada HacleICTBEHHOM
uHpopMalMu U3 TIOKOJICHUS B TMOKojJeHue 3a cuét penyrukanuun JHK.
Cny4daitHoe HapyllIeHHe Mpoliecca peAyIUIMKAIUA TIPUBOJIUT K U3MEHEHUIO KOJIOB,
a, CIIeJI0OBATENIbHO, 00ECIIEYNBAET U3MEHYUBOCTD.

2. Cyoknemounstii. 3yyaior ctpoeHue U (yHKIMH KOMIIOHEHTOB KJIETKH: A/1pa,
MeMOpaH, OpraHOU 0B, BKIOYEHUH.
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3. Knemounwii. DnemenTapHasi CTpyKTypa — KjeTka. Ha 3ToM ypoBHE H3y4aroT
CTPOEHHUE U JKU3HEACIATEIBHOCTh KJIETOK, MX CHEUUAIN3alUI0 B XOJI€ Pa3BUTHI,
MEXaHU3Mbl JI€JIEHUSI KIETOK. OJEMEHTapHOE SBJIECHUE — OOMEH BEILECTB M
DHEPIHUU.

4. Tkaneewui. 3ydaror crpoeHue W GYHKIUU TKaHEH U OOpa30BaHHBIX HMH
opraHoB. Tkanb — 3TO COBOKYIHOCTb KJIETOK, KOTOPbIE OJHWHAKOBBI IIO
IPOUCXOXKIECHUIO, CTPOCHUIO U (PYHKLIUSIM.

5. Opcanusmennwlii. DIJIEMEHTApHAs €IWHULA — OPraHU3M. OTOT YPOBEHb
U3y4aeT OCOOCHHOCTU CTPOECHMSI U (PYHKIMM OTAEIBHBIX 0COOEH. DIeMeHTapHOe
SBJICHUE — IPOLIECC OHTOTEHE3a, peaju3alus IeHOTuNna B Buae (eHoTuma. ITo
HanOoJsiee pa3HOOOPa3HbIN YPOBEHbD.

6. Honynayuonno-eudogon. JNeMeHTapHas €IUHULIA — [OMYJSIUS —
UCTOPUYECKH  CJIOKMBIIASCS  COBOKYHNHOCTb 0OCOO€M OgHOro BHAA Ha
ONpEAENEHHON TEPPUTOPUHU. DIIEMEHTAPHOE SIBJIEHUE — MPOLIECC MUKPOIBOJIIOLINU
(oOpa3oBaHKE HOBBIX BUJOB HAa OCHOBE €CTECTBEHHOI0 0TOOpa). Takum oOpazom,
NOMYJSUUS — €AMHUIIA 3BOJIIOLINH.

7. Buocghepno-ouozeouenomuueckuit — O3TO CaMblii BBICOKMH ypOBEHB
OpraHu3aluu. DJIeMEHTapHas CTPYKTypa — OMOTeO0IeHO3. DJIeMEHTapHOE SIBJICHUE
—  KpPYroBOpOT  BEUIECTB, JHEprud U  HUHPOpMALMH, OOYCIOBJICHHBIN
KU3HEICITEIbHOCThIO OpraHu3MOB. Bechb KOMIUIEKC OMOreoleH030B 00pa3zyeT
KUBYIO 000J104Ky 3emiin — Ouocdepy.

CrpoeHue U KU3HENEATEIBHOCTh KIETKM U3y4aeT HayKa HUTOJIOTHs. Poxienne u
pa3BUTHE 3TON HAYKU CBA3aHO C M300pETEHHEM MUKPOCKOIIA.

B 1665 rony anrnuiickuii uccienosarens Pobept ['yk uzyumn cpe3 npoOku mnoa
MUKpOCKONoM. OH OTKpBUI KJIETOUHOE CTPOCHHME PACTUTENbHBIX TKaHeh. Pobept
['yk mpeanoxusn TepMHUH «KjIeTKa». Ho oH BHaen moj MUKPOCKOIIOM HE KHBbIE
KJIETKH, a 000JI0YKH MEPTBBIX KJIETOK.

["ommannenr AHTOHM BaH JIEBEHTyK OTKPBLI M ONHCANT OTHOKJIETOYHBIX )KUBOTHBIX,
OaKTepHu, SPUTPOLUTHI U CIIEPMATO30U bl TO3BOHOYHBIX )KMBOTHBIX.

B 1839 roay nemenxuii 300n0r Teogop IlIBanH u Hemenkuii 6oTaHuk MatTnac

neitnen chopMyIupOBalld OCHOGHbBLE NOIOHCEHUA KIIEMOYHOU MeopUul:
11



® BCE OPraHU3MBI COCTOST U3 KIIETOK;
® KJIETKU XUBOTHBIX U PACTEHHUU CXOJIHBI 10 CTPOCHHUIO.
e poct, pazButue U AU EpPEHIIMPOBKAa KIECTOK O00ECIeUYUBAIOT PA3BUTHE
MHOTOKJIETOYHOI'O OpraHu3Ma.
Hemeuxuii yuenbii Pynons(d BupxoB B 1858 rogy IomoigHui KIETOYHYIO
Teopuro. BupxoB ckazai, 4To:
1) HOBBIE KJIETKH 00Pa3yIOTCSl N3 MATEPHHCKOH KJIETKU ITyTEM JICJICHUSI.
2) BHE KJICTOK HET YKU3HHU.
Cospemennbvie non0scenus KiemouHoi meopuu:

1) kmeTka — OdJIEMEHTapHas €JAMHUIA CTPOCHHS M PAa3BUTHS BCEX JKUBBIX
OpraHu3MOB;
2) KIIETKM BCEX OPraHMW3MOB CXOJHBI [0 XMMHUYECKOMY COCTaBY, CTPOCHUIO H
OCHOBHBIM IPOLIECCAM JKU3HEACSATENbHOCTH;
3) Kaxas HOBas KJIETKa 00pa3yeTcs U3 MAaTCPUHCKOW KJICTKH IyTeM JICTICHHS;
4) y MHOTOKJETOYHBIX OPraHWU3MOB KIETKH CIEIHATU3UPYIOTCS H 00pa3yroT
TKaHU;
5) u3 TkaHed oOpa3yroTcs opranbl. OpraHbl CBSI3aHBI MEXIy COOOH W
MOAYMHSIOTCS HEPBHOM, TYMOPAJIbHOM 1 UMMYHHOU PETyJIALINH.

Kietku nenst Ha npokapuomuueckue v 3yKapuomuyeckue.
Knetku npoxkapuom vmverot npoctoe crpoenre. OHU HE UMEIOT TUIUYHOTO fA1pa
U MeMOpaHHBIX opraHouioB. CBepxy KJIETKa MOKPhITa KJIETOYHOU cTeHKou. [lox
HEeW HAaXOJUTCS TIa3MaTuyeckas MemOpaHa. B nuroriazMe npokapruoT HaxoaaTCs
pUOOCOMBI, BKIIIOUEHHMS, OJJUH WM HECKOJbKO HykjeouaoB. Hykmeoua — 3To
konblueBass Mmolekyna /IHK. Ona npuxpernnisiercs K BHYTPEHHEH IMOBEPXHOCTH
miazMaruyeckor memOpansl. JIHK — HaciieicTBeHHbIN MaTepHrall KIETKH.
Ilpokapuomul — 310 6akmepuu N yuanooakmepuu (cune-3ej1éHvle 6000pPOCiu).
DTO OJIHOKJIETOYHBIE Y KOJIOHUAJIbHBIE Opranu3Mbl. OHU )XKUBYT B BOJE, ITOYBE, B
OpraHu3Max pacTeHHi, )KUBOTHBIX, YEIOBEKA.
[IpokaproTel UMEOT pa3Hyl0 (GopMy KIETOK: IIapOBUIHYIO (KOKKH),
NajouYKOBUHYIO (Oanmiiel) U Jp. Hekotopeie OakTepuyd HWMEIOT OPraHOU]IbI

ABUKCHUSA — OAWH HUJIM MHOT'O )KT'YTHKOB.
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Humanue: aBrorpodHOE U TeTepoTpOodHOE.

Jlbixanue:. a3poOHOE 1 aHARPOOHOE.

PazmHuoscenue:. 6ecnosioe v mojaoBoe (KOHBIOTAINSA).

[Tpu HEOIATOTPUATHBIX YCIOBUSIX Y HEKOTOPBIX MMPOKAPUOT BHYTPH MATEPUHCKON
KJIETKH 00Pa3yroTCsl CIIOPHI.

Jykapuomsl — 3TO OPraHU3MBI, KJIETKH KOTOPBIX MUMEIOT SApo. DTO 3 mapcTsa:
Pactenus, ['pu0Obl, JKuBoTHBIE. DyKapuoThl — 3TO  OJHOKJIETOYHBIC,
KOJIOHUAJIBHBIE ¥ MHOTOKJICTOYHBIC OpraHu3Mbl. OCHOBHBIC KOMIIOHEHTHI KJIETOK
— 3T0: OMOMeMOpaHBI, ITUTOILIa3Ma | SIPO.

KieTkn »2ykapuoT OTrpaHMYCHBl HAA3MAmMu4eckou _memodpanou. MemOpaHa

COCTOMT W3 JIUIHUAOB, KOTOPBIC BBITIOJHAIOT CTPYKTYPHYIO  (QYHKIIHIO,
TPAHCIIOPTHBIX OEIKOB U OEJIKOB (PEPMEHTOB.

DOyHKUMH MeMOPaHbI:
® OrpaHUYMBACT IIUTOILIA3MY;
® 3AIIMIIACT €€ OT BHEIIHUX BO3/ICHCTBUM;
® pazjeiseT KJICTKY Ha yJ4acTKH (KOMITAPTMEHTHI), B KOTOPBIX HIYT Pa3IMYHBIC
(U3HOJTOrNYECKUE MPOLIECCHI;
® YYaCcTBYET B IIpoIleccax 0OMeHa ¢ OKpYKarolel cpeoi;
e Ha MEMOpaHE UJET CHHTE3 HEKOTOPHIX OPTAaHMYECKUX BEIICCTB.
e uepe3 MeMOpaHy NEPEHOCATCS] BEIIECTBA HYXKHBIC IS JKH3HEACATCILHOCTH
KJICTKH U YAAISIOTCS TIPOIYKTHI OOMEHa.
Humonnazma cocTOUT W3 LUTOIUIA3MATUYECKOIO MAaTPUKCA, OPraHOUJOB,
BKJIFOUCHUU.
Humonnazmamuueckuit mampukc — COCTaBHasg 4YacThb LIMTOIUJIA3Mbl, HE
coJiepKalasi OpraHoOUI0B. DTO KOJUIOW, KOTOPBIM MOXET MEPEXOJUTh U3 30JIS
(KMIKOCTHOE  COCTOsiHME) B redb  (Oojee  TIJIOTHOE  COCTOSIHHE).
[{uTorurasMaTHYECKU MATPUKC — Cpena, TJe TMPOXOAIT BCE OCHOBHBIC
OMOXUMHUYECKUE PEAKIINH, OCYIIECTBISICTCS CBSI3b MEK/y BCEMHU YACTAMHU KJIETKH,
obecnieunBaeTcst pocT u AudPpepeHImpoBKa KIETOK.

Opzanouovt knemku — JUPGEPEHIUPOBAHHBIE YYACTKU  IIUTOIIA3MBI,
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BBIMIOJHSIONIME onpeAenéHnyo ¢ynkuuoo. WX genar mno CTpykType Ha
MemopanHble N Hememopannsle. 110 BBITONHAEMBIM (QYHKIUSM — Ha OPTaHOUIBI
00uwezo N chneyuanbHo2o HazHAuCHUS (KTYTHKH, PECHUYKH, COKpAaTUTEIbHAs W
NHIIEBAPUTEIbHAS BAKYOJIH, aKpOCOMA U IPYTHE).

Memopannvie opzanouont
a) OnnomeMOpaHHbIE OPTraHOU/IbI:

uoonnazmamuueckas _cemb — 3TO CHCTEMA MHUKPOCKOIIMYCCKUX KaHAJIOB H

MOJIOCTEH, OrpaHUYECHHBIX MeMOpaHoil. OHa IEJUT KIETKY Ha YY4aCTKH, B KOTOPBIX
uayT paznuubble  ¢Guznonormyeckue mnpouecchl. IIIC  TpaHcmopTtHpyeT U
HaKaruiiBaeT BemiecTBa B kietke. MemOpana DOIIC coemuusiercs ¢ MmeMOpaHOi
apa W HapyXHoW memOpanou. Pazmuuaror na Bunma JIIC: epanynapuyr u
azpanynapuyro. Ha memOpanax rpanyisipaoit I1IC ects pubocomsl. Ha Hux uaer
cunte3 Oenka. Ha memOpanax arpanymspaoir OIIC unér cuHTE3 YriieBoJoB U
JIMTIUIOB.

Komnaekc I'onvdacu pacrionokeH BO3JE sApa. B KMBOTHOM KIETKE — 3TO

CUCTEeMa TIOJIOCTEH, OrpaHMYeHHBIX MeMmOpaHoil. Ha koHmax moJocTeit
pAacoOJIOKEHBI KPYITHBIE M MEJIKME MY3bIPbKU. B pacTUTENbHON KIETKE — 3TO
OTJIETbHBIE MOJIOCTH, OTPAHUYECHHBIE MEMOpaHAMU.

DyHKIUM:

® KOHIICHTpAIUs BEIIECTB, 00€3BOKUBAHUE;

e Ha MeMOpaHaX KoMIuIeKca ['OJIb/IKHU CUHTE3UPYIOTCS MOIUCaXapUibl, JIUIUIHI,
TOPMOHBI, (HEPMEHTHI;

o koMmruiekc ['onbmku 00pa3yeT IM30COMBI, IIEPOKCUCOMBI.

Jluzocombl — 5TO Ty3bIPbKU, OTpaHUYECHHbIE MeMOpaHoW. BHyTpu nmzocom
HAXoJATCA (PEPMEHTHI, KOTOpbIE pACHIEIUISIOT OJKH, KUPBI, YIJICBOJBI,
HYKJICMHOBBIE€ KACJIOTHI. DEPMEHTHI JIU30COM Pa3pylLIAOT:

® YaCTHIIbI, KOTOPHIE TIOMAIAl0T B KJIETKY IMyTeM (harorurosa;

® MUKPOOPraHU3MbI U BUPYCHI;

® HEKOTOpPHIE KOMIIOHEHTBHI KJIETOK, IEJbl€ KJIETKM WM TPYNIbl KIETOK.

Hampumep, paspyliieHre XBocTa y rojloBacTUKa JIATYIIEK.
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Ilepokcucompt — wMenkue cdepuuecKue Tenblla, IOKPHITEIE MEMOpaHOM.

OOpa3zyroTcsi B KOMIUIeKce [onblKu, colepkaT B OCHOBHOM (DEpMEHTHI
paspyliapime Mnepekuch Bojopoaa. llepekuces Bogopoma oOpa3yeTcss Ipu
OKHUCJICHUM HEKOTOPBIX OPraHMYECKHX BEIIECTB M OYEHb BpEeHA JI KIIETOK.
[lepokcucoMbl MOTYT y4acTBOBAaTh B OKUCIICHUH KUPHBIX KUCIIOT.

Bakyonu — 3TO MOJOCTHM B LUTOIUIA3ME, KOTOPHIE 3aIIOJIHEHBI JKHUIKOCTBIO.
Oo6pazyrotcst my3sippkamu JIIC wunu xomruiekca [Nonmpmxu. OHM comepkar
MPOAYKTHI )KU3HEIEATCIIbHOCTH KJIETOK, MUTMEHTbI. DyHKIINU:

— HAKOIUIEHHE MPOJYKTOB OOMEHA;

— COXpaHEHHE MHUTATEJbHBIX BEILECTB;

— MNOJJEpKaHUEe Typropa KIETKH.

b) JIByxmeMOpaHHbIE OPraHOM/bI:

Mumoxondpuu VMEOT BUJI TPaHyJI, Najgo4yeK, HUTeh. OHU OrpaHUYEHBl JABYMS

MeMOpaHaMu: HapyXXHOW u BHyTpeHHell. HapyxHas memOpaHa riagkas.
BuyTpennsisi MmemOpaHa oOpa3yeT MHOTOYHMCIICHHBIE CKIIAIKU Kpucmul. BHyTpu
MUTOXOHJIPUN HAXOAUTCS IMOIYKUJIKOE BELIECTBO — Mampukc. B HeM conepxarcs
monekynsl JIHK, u-PHK, 1-PHK, pubGocombl. B Marpukce cunTe3upyrorcs
MUTOXOHApUaIbHbIe Oeiaku. OCHOBHAsE (QYHKLIMS MUTOXOHIpHUM — cuHTe3 AT
(Ha kpucrax). Pa3MHOXAIOTCSI MUTOXOH/IPUU JIEJICHUEM.

Ilnacmudwl - >TO OPraHOUIbl KJIETOK pacTeHUil. PaznuuaroT Tpu Tuma niaacTui;
XJI0PONAACHbL; XPOMONIAACMbL; JICHUKONIACHIbL.

Xnoponanacmal — 3eneHbIC TIACTUIBI, coaepxkaiiue xiaopodumn. OHM HAXOAATCS B
JUCTBHSAX, MOJIOJBIX MoOerax, He3peiblX IJI04ax. XJIOPOIJIACThl OTrpaHUYEHbI
IBYMsI MEMOpaHaMu — Hapy>XHOUW W BHyTpeHHel. Hapyxuas memOpaHna riaakas.
BuyTtpennsss MemOpaHa oOpa3yeT MHOTOYMCIIEHHBIE CKJIAJIKU (THJIAKOHUIbI),
KOTOpble 00pa3yioT rpaHbl. B rpanax naxonurcs xjopodwmi. B marpukce
xjnoporactoB coaepxkarcs monekynsl JIHK, u-PHK, T-PHK, pubocomsi, 3epHa
kpaxMmana. B Hem uger cunre3 AT®, nununos, 6enxoB, GpepMeHToB. OCHOBHAs
GyHKIUS XJTOPOIIIacTOB — (POTOCHHTE3. Pa3MHOKAIOTCS XJIOPOIIACTHI JIETICHUEM.
Xpomonnacmelr — TIACTUABI JKEITOTO, KPAaCHOIO M OPaHXKEBOTO IIBETA.

HaXOI[}ITC}I B [IBCTKax, Ij10aax, CTC6JI}IX, JINCTBAX. CDYHKHI/IH — OKpalllnBaHHUC.
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Jleiikonnacmul — 6ecuBeTHble acTUAB. OHU HaXOAATCS B CTEOJISIX, KOPHSIX,
KITyOHsIX. DYHKIMS — 3a11aC MUTATEIbHBIX BEIIECTB.
[ImacTuasl OJHOTO BHUJA MOTYT MpEBpaIlaThbCs B IJIACTUIBI JAPYroro BHUIA
(KpoMme XpOMOILIacTOB).
Knetku »sykapuor cojaepxaT OIHO WJIM HecKojibko simep. Popma sigep —
IapoOBUHAS, SUIIEBUIHAS U IpyTasl.
Aopo_orpanuyeHo AByMs MeMOpaHaMH: HApyXKHOW M BHYTpeHHeW. MemOpaHbI
UMEIOT Topbl. Yepe3 HUX HAET TPAHCHOPT BeElIECTB. BHyTpu snpa HaxoAUTCs
KapuoruiasmMa. B Heil coepxkarcs sAPbIIIKA U XPOMATHUH.
Xpomamun cocrout u3 JIHK B xomriekce ¢ 6enkamu. Bo BpeMs JieneHust KIeTKH
U3 XpOMAaTHHA (POPMUPYIOTCS XPOMOCOMBI.
Aopvriuku (01HO WK HECKOJBKO) COCTOAT U3 KomiuiekcoB p-PHK ¢ Oenkamu. B
HUX 00pa3yroTcs puOOCOMBI.

Hememopannwvie opzanouowt
Pubocombt — 370 MUKPOCKOIIUYECKUE, OKPYTIIbIE TEJblIa, KOTOPbIE OOHAPYKEHBI B
KJIETKaX BCEX OPraHu3MOB. PUOOCOMBI COCTOST U3 ABYX CYOBEIMHULL: 001bUL0U N
manoii. Pubocombl Haxonsrcs Ha MemOpanax OIIC, oOpasys e€ rpaHyssipHYIO
MOBEPXHOCTh, MUTOXOHJIPUSX, IJIACTUAX WJIM CBOOOJHO JIEKAT B KapuOIIa3Me.
B cocraB pubocom Bxonar Oenku u p-PHK. ®@ynkums pubocom — 3TO CHHTE3
oenka. Pubocomel 06pasyroTcs B spe.

Knemounbwtii uenmp — OTO OpraHoua KJICTOK JKHMBOTHBIX, KOTOpBIfI HaXOoauTcCs

BO3JIE sipa M UTPAET BAXKHYIO POJIb MPU ACICHUU KIETKU. KIeTOUHBIM LEHTp
COCTOUT U3 2 IEHTPUOJICH, OT KOTOPHIX PaTUaIbHO PACXOISATCS MUKPOTPYOOUKH.
Bo BpeMs geneHMS KIETKH IIGHTPUOJIM PAcXOIATCs K TOJcaM, W U3
MUKPOTPYOOUEK (OPMUPYETCSI BEPETCHO JCIICHHUSI.

Mukpompybouku u _mukxpouiamenmsl COCTOIT U3 COKPATHUTCIIbHBIX OEJIKOB

(TyOynuHa, aKTHHA, MHO3UHA U Ap.). Mukpompy6ouku — myCToTelbie IWIAHIPHI.
OyHKIUH:

— (opMUPYIOT BEPETECHO JCIICHNUS,

— YYacTBYIOT BO BHYTPHUKIIETOYHOM TPAHCIIOPTE BEIIECTB;

— 00pa3yloT KXTyTUKHU, PECHUYKH, LICHTPUOJIH.
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Mukpogunamenmor  00pazyror

L[IUTOCKEIIET

KJICTOK, PaCIIOJIOKCHBI  Hal

MCM6p21HOI?I. OOecrieunBarOT COKpAIICHNUC MBINICYHBIX BOJOKOH, H3MCHCHHUC

(OpMBI KIIETOK.

4.2. TecThbl 1JI1 CAMOKOHTPOJIS

1. Ha xakoM ypoBHe HaO.01aeTcs
HauOoJblIee pa3HooOpa3zue ¢opm
JKU3HU?
A.MoneKkyIsapHO-TeHETUYECKOM

B. OnToreneTnueckom

C. Kitetounom
D.buoreonenoTnueckomM

E. IlomynsiiimoHHO-BUIOBOM

2. K HemeMOpaHHBIM OpraHoujaam
KJIETKH OTHOCST:

A.OpraHeibsl BaKyOJIIpHON CHCTEMBI
B. I'panynsipayro DI1C

C. Pubocomsl

D.Kommitexc 'onpmxu

E. Arpanynsapuyto O11C

3. Kakoe u3 nepevncjaeHHbIX
MOJI0KEeHUH, KOTOpoe IONOJIHHUJIO
KJIETOYHYI0 TEOpHIO, NMPUHAMJIEKUT
P. BupxoBy?

A Slnpo — oOs3aTenbHas CTPYKTypa
KIIETKH

B. Kaxnas KJICTKA OrpaHHYEeHA
MeMOpaHou

C. Kaxnas kjiieTka — OT KJIETKH
D.IluTtonnmasma — riiaBHas CTPYKTypa

KIICTKH
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E. OGosouka kjeTku — €€ OCHOBHas
CTPYKTypa

4. Ilox cBETOBBIM MHKPOCKOINOM B
KJIETKaX CHHe-3eJIeHO! BOJ0POC/IH
He ObLIO OOHAPY’KEHO CTPYKTYPHO
opopmiienHoro sigpa. K kakomy

THILy OPraHu3aluM KJIETOK UX
MOKHO OTHECTH?
A.TIpokapuotsl
B. Dykapuotsl

C. Bupycol
D.bakrepun

E. bakrepuodaru
5. PeBosibBep CIIYKHUT IS
NnepeKJIIYeHHs:

A.OOBEKTUBOB

B. Oxynsapos

C. HpucoBoii nuadparmsl

D.BsicoThl TyOyca Haj TpeIMETHBIM
CTOJIUKOM

E. ITonoxxenus 3epkaiia

6. HazoBuTe aBTOPOB KJIETOYHOM
TEOpUM:

A.P.Tyk

B.I" Xapnu u B. Baitn6epr

C.M.llnetinen u T.111Baun



D.A. JleBeHryk E. Hmeror BBIPOCTHI — TamMenbl

E. JI.Yorcon u ®@. Kpuk 9. KsneTkm npokapuor:

7. Arpanyasipaas JIIC BbInoJiHseT A. NMeroT THIUYHOE PO
cjaeaywime GyHKIMHU: B. He umeror pubocom

A. Xemocunres C. NmeroT 1u30CcoMBI

B. Cunres 6enkoB D. He umMmeror TUIIUYHOTO sijipa

C. CuHTe3 HyKJIEMHOBBIX KHUCIIOT E. HMwmeror mactuab

D. Cunre3 yrieBoaoB 10. OnHoMeMOpaHHbIE OPraHOUABI —
E. Cunre3 pubocom ITO:

8. HazoBuTe 0CO0OEHHOCTH CTPOEHUS A. DIIC, anmapat ['onbmxu
MUTOXOH/APHIL: OIIC, pubocombl

A. OrpanudeHsl 0THOH MeMOpaHoO MuroxoHApHH, JTU30COMBI

B. Mwmerot rpanbl [Tnactuasl, puOOCOMBI

moO O W

C. VMeroT BBIPOCTHI — THIIAKOU/IBI Knetounslit ieHTp, pOOCOMBI.

D. Vmerot BBIPOCTHI — KPUCTHI

IIpoToKo NPAKTHYECKOT0 3aAHATUS

JlaTta

3aganue Nel. Xnoponaacmot 6 pacmumenbHvlX K1emKax.

Cremaiite BpeMEHHBIM IIpenapaT JMCTa PACTEHUsS W HU3ydduTe KieTku. Hapucyiite

KJIETKY, 0003HaYbTe, IUTOILIA3MY, XJIOPOILIACThI, 000JI0UKY KIETKH.

3aganme Ne2. Cmpoenue ycueomnoii Knemku.

PaccmoTpure noctosstHHBIN npenapart ,,Kposb jisaryinku”. Hapucyiite 1-2 KJIETKH.
bh
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3amanue Ne3. Opzanouowt kiemku u ux pynkyuu.

3anoyiHUTE TaOJIHITY.

Ha3zBanue KosmnuecTBo

DOyHKUNHA
OpraHouja MeMOpaH yHREI

Mumoxonopuu 2 cunre3 ATO

Ihacmuown

IIC

Komnnekc
Tonvorcu

JIuzocomui

Ilepokcucomul

Bakyonu

Puobocomut

Knemounuii

uenmp

Muxkpompybouxu

Muxpoghunamenmar

JaTta u moanmuchy npenogaBares

CuTyannoHHLIE 3aJIaYHN:

1. I3BeCTHO, YTO CTapEIONIME SIUTEIUANIbHbIE KJIETKU KOXKU oTciauBarorcs. Kyna
JICBAIOTCS CTaperolIMe KIETKA BO BHYTPEHHUX opraHax? Kakue opraHouabl KJIETKH
MPUYACTHBI K UX yIAICHUIO?

2. Kakue opranouipl €CTh TOJBKO B PaCTUTENIbHOM KiIeTKe?
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SAHATHE Ne 3
1. TEMA: KJNIETOYHBIE MEMBPAHbBI. TPAHCITIOPT BEILIECTB YEPE3
INJIASMOJIEMMY.
2. AKTyanbHOCTh TeMbl. CTpoeHue KJIETOYHOM MemOpaHbl —oOecreduBaeT
rOMeO0CTa3 KJIETKH, TPAHCIIOPT BEIIECTB B KJIETKY U U3 HEE. DTU 3HaHUS HEOOXOIUMBI
JUTsl IOHMMAHHSI MEXaHU3MOB MOCTYIUICHHS! JIEKAPCTBEHHBIX MPENAapaToOB B KIETKY U
YCBOCHHUE HX, a TAKXKE B KIIMHUYECKOW MPAKTUKE JUI1 IOHUMAHMS MaTOJOTMYECKUX
MPOIECCOB, KOTOPHIE BOSHUKAIOT MPU HAPYIICHUU CTPOCHHSI KIETOYHBIX MEMOpaH.
3. Hesan 3anaTHA. 13y4ynTh B3aMMOCBA3b IPOIIECCOB META00IM3Ma KIETKH, BBLyUUTh
Mop(}HopU3NOIOrHUECKHE CBOMCTBA KIIETOUHBIX MEMOpaH.
4. 3apanus AJ1sl CAaMOCTOSITeIbHOI pa0oThl BO BpeMs OAT0OTOBKH U NMPOBeAeHUs
3aHATHSA.
4.1 Teopernyeckue BONPOCHI K 3aHATHIO:
1. Knerounsle MmeMOpaHbl. XUMHUYECKUI COCTaB, CTPYKTypa U QyHkiuu. [IpuHnun
KOMITApTMEHTALUU.
2. TpaHCIOpT BEUIECTB Yepe3 IIa3MaIeMmy.
3. Knerka kak oTKpbITasi cucteMa. ACCUMIISALINS U TUCCUMUIISIIMSL.

4. Duepreruueckoe obecneuenue kietku, ATD. Pacripenenenne suepruu.

JIns cBOETo CyLIECTBOBaHUA KJIETKA JOJDKHA MOAACPKUBATh IMOCTOSHHYIO
CBSI3b C OKPYXaIOUIEH €€ CpelIor U MPU ITOM COXPAHATH OTHOCUTEIBHO MTOCTOSHHBIM
CBOM cocTaB. DTy ()YHKIIMIO BBITIOJIHSIET HapyKHAas KJIeTouHast MemOpana. biaromaps
CBOEMY CTPOEHUIO OHa 00J1a1aeT n30upaTeabHON NPOHUIAEMOCTBIO.

Knemounasa membpana — 5TO TOJYNPOHUIIAEMBIN JIUMUIHBIA OHUCIONW CO

BCTPOCHHBIMH B Hero Oenkamu. CTpPyKTypa KIETOYHOH MEMOpPaHBI HCUOKOCHHO-
Mmo3auunasn. B coctaB MeMOpaH BXOJIAT JIUMUBI, OCITKHA U YTIIEBO/IHI.

Docgonunudvt — COeTUHECHUS KUPHBIX KUCIIOT U TIUIEPUHA, UMetolue ¢hochaTHYIO
rpyniy. Monexynbl ¢hochoNUnuIoB UMEIOT MOJSIPHYIO (THAPODUIBEHYIO) TOJIOBKY H
JBa HEMOJISIpHBIX (TUApodoOHBIX) XBocTa. OHM 00pazyroT OMCION MeMOpaHBbI, Tlie
BHYTpH Haxonutcs TuapodoOHas 30Ha. OHa obOecrmeunBaeT MOJYIMPOHUIIAEMOCTH

MeMOpaHBbI.
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I'nuxkonunuder — coenvHEHUs JWNUAOB M YIJIEBOJIOB, KOTOpble 00eCreYrBarOT
pelenTOpHyIO (PYHKIIMIO U y4aCTBYIOT B 00pa30BaHUU TJIMKOKAJIUKCA.

I'nuxkokanukc — Hapy>kKHasi YaCTb MEMOPAHbI, KOTOPasi 00ECIIEYNBACT MEKKIETOUHbIE
B3aMMOJICUCTBUS, Y3HABaHUE, IPUCTECHOYHOE MUIIIEBAPEHUE.

Xonecmepun — CTEpOUIHBIA XKUP, KOJIMYECTBO KOTOPOro OOECNEYMBAET CTEINEHb
KHUIKOCTHOCTH MEMOPaHBI.

benku, Bxopsmue B cocTaB MeMmOpaH, HE 00pa3yloT CIUIOIIHOTO CJos, a
pacnoJIOKEHbl B BHUJE MO3auKH W3 riaoOyi. IIpu 3ToM OJHM HaXOJsATCA TOJIBKO Ha
MOBEPXHOCTH, & JPYTHUEe YaCTUYHO WJIM MOJIHOCTHIO OMYCKAIOTCS B OMCIION JTUTIUIOB.
Paznuyuaror:

—  uHmezpanvHvle Oenku, KOTOpPbIE HAXOIATCS B Oucioe JaunuuoB. UMx
AMUHOKHUCJIOTBHl  B3aUMOACHCTBYIOT ¢ (dochaTHRIMU TpynnaMd U KUPHBIMU
KUCIIOTaMU. benku, KOTOphle NPOHU3BIBAIOT MEMOpaHy HACKBO3b, Ha3bIBAIOTCS
mpancmemopannvimu. Haipumep, 01K MOHHBIX KaHAJIOB, PELIETITOPHBIE OENIKU.

— nepugpepuyeckue 0enxku PaCcOOKEHbl HA BHEIIHEW WM BHYTPEHHEH CTOpPOHE
oucinosi. OHU COEQUHEHBI TMOJSPHBIMU CBA3SMU C TOJOBKaMu (HochHOoNUMUaoB U
UHTErpanbHbIX OenkoB. Hampumep, penentopHble O€NKHM BHEIIHEW MOBEPXHOCTH,
O€JIKM IIUTOCKEJIeTa BHYTPEHHEH TOBEPXHOCTH.

Komnapmmenmayua — 3T0 NPOCTPAHCTBEHHOE PAa3/CJICHUE KIETKH BHYTPEHHUMU
MeMOpaHamMH Ha YYacTKH (OTCEKH), B KOTOPBIX OJHOBPEMEHHO MPOXOAT pa3InyHbIC
XxuMHuueckue peakuuu. Hampumep: pacnan BemiectB B Jm3ocomax, cuHTte3 ATD B
MUTOXOHIPHSIX.

Peuyenmopsr — »>TO cuUTHaJdbHBIE OETKOBBIE MOJICKYJIBI, PACIOJIOKEHHBIE Ha
Ia3MaTUYecknx MemOpanax. VX ¢yHKIMs — 0O0eCneduTh OTBETHYIO DPEaKIUIo
KJIETKM Ha W3MEHEHHUs cpebl. Penentopsl MNpeAcTaBieHbl TpPaHCMEMOpPAHHBIMU
OenkamMu, WMEIOIIMMH CIICIUATbHBIM y4acTOK JUIsi COCJAMHEHHS C aKTUBHBIMU
MOJIEKYyJIaMU (TOpMOHaMH, PEepMEHTAMH U JIp. ).

PaznuuaioT BHYTPUKJIETOUHBIE PELENTOpPbI, PACIOJOXKEHHbIE Ha MeMmOpaHax
OpPraHOMJIOB M PELUENTOpbl, KOTOPbIE HAXOJATCS Ha TOBEPXHOCTH KJIIETKU
1a3MaTUYecKoi MeMOpaHe.

BrirensroT penentopsl AByX TUIOB:
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— CBSI3aHHBIE C KAHAJIIAMU KJIETKHU;

— HE CBSI3aHHBIE C KaHAJIAMH.

PeuenTopsl, césa3annble ¢ Kananamu Kiaemku, OCIE B3aUMOJICUCTBUA C TOPMOHAMU
HEHpOMeIuaTopaMu CIOCOOCTBYIOT oOpa3oBaHMIO KaHama © 3(p(exT oTBeTa
HEIOCPEACTBEHHBIN, OBICTPBINA, KOPOTKHIA.

Penientopsl, He céazanuble ¢ Kananamu Kiemku, B3aUMOJICHCTBYIOT B OCHOBHOM C
depmentamu.  3aech  dhdEKT —  OMOCPENOBAaHHBIN,  3aMEIJICHHBIA,  HO
MPOJOJDKUTEIbHBIN. (DYHKIIMU STUX PEHENTOpPOB JiekKAT B OCHOBE OOy4YeHUS WU
aMsITH.

Kaxxnas kierka B MHOTOKJIETOYHOM OpPTaHM3Me€ MMEET CBOM crenududeckuii Habop
pelenTopoB. DTO MO3BOJISIET pearupoBaTh Ha pa3inyHble curHaibl. OJIHA U Ta ke
CUTHaJIbHAsI MOJIEKYJIa MOKET BbI3BAaTh B Pa3HbIX KJIETKAX pa3HbIie YPGHEKTHI.
PaznuyaroT aKTHBHBIA ¥ MACCHBHBIA TPAHCHOPT BELIECTB YEpPE3 KIETOYHYIO
MeMOpaHy.

IlaccuBHBIN TpaHCHIOPT MPOXOAUT ©O€3 3aTpaThl HSHEPrUU, MO TPATUCHTY
KOHIIEHTpAIu. JTO:

® Oughgpysun — HenpepblBHOE, OSCIOPSAIOYHOE TEPEIBIKCHUE MOJICKYJ 0000
BemiectBa. Hanpumep: O, CO..

® oo0Onezuénnaa Ouggysun — TOCTYIUICHUE BEIIECTB TPU TOMOIIM OEJIKOB-
MEPEHOCYMKOB U KaHalloB. Hanpumep: rioko3a, aMUHOKHUCIIOThI, HEKOTOPBIE HOHBI.

® ocmMOcC — TIOCTYIUICHHE BOJIBI Yepe3 N30MpaTesIbHO TPOHUIIAEMYI0 MEMOpaHy.
AKTHBHBIN — NIOCTYIUIEHUE BELIECTB MPOTHUB IPaJUEHTa KOHLEHTPALMU C 3aTPATOU
sHeprun AT®. Jro:

e nocrymnenue noHos Na* u K*, Mg?*, Ca?* («uoHHBIE HACOCEI»);

® [IOCTYIUICHHUE KPYIHBIX MOJIEKYJ M YacTUI] — IHOOWUMO3 U UX BBIBEJCHUE —
IK30UUMO03.

Paznuyator nBa BUIA SHIOIMTO3A: (hazoyumo3 — TOCTYIJICHHWE TBEPABIX YaCTHIL
(XapakTepeH sl KJIETOK OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX KUBOTHBIX, KOTOPBIC
HE WMEIOT TOCTOSHHOW (DOPMBI Tella) U MUHOWUMO3 — TIOCTYIUICHHE >KHIKOCTH C

paCTBOpéHHBIMI/I B HEHU MOJICKYJIaMH 6CJ'IKOB, HYKJIICHHOBBIX KHCJIOT,
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HYKJIEONPOTEUIOB (XapaKTEPEH ISl BCEX KJIETOK JKUBOTHBIX U PACTEHUI).

OO0mMeH BelecTB — 3TO COBOKYITHOCTh U3MEHEHUM, TPOUCXOIAIINX C BEHIECTBAMHU C
MOMEHTA UX NOCTYIUIEHUS B KJIIETKM OPraHU3Ma U3 OKPYKAIOLIEH Cpelbl 10 MOMEHTA
o0pa30BaHMsI KOHEUHBIX NMPOJYKTOB pacnaja v BbIBEJICHUS UX U3 KIETOK OpraHu3Ma.
B kax10i1 KJIETKE NOCTOSIHHO MPOUCXOASAT IBa B3aUMOCBSI3aHHBIX MTPOIIECCa:

® OJuccumMunAuUA UIAU IHEPZEMUYECKUII 0OMeH — TPOLECC pacmaaa CIOKHBIX
OpraHUYeCKUX COCIMHEHHM Ha 0oJiee MPOCThIe. DTOT MPOLECC UIET C BbIACICHUEM
sHepruu, kotopas 3anacaerca B ATO.

® accumMunAUUA UAU NAACMUYECKUI 00MeH — TIpoliecC 00pa3oBaHUs HOBBIX
OpPraHUYECKUX COEAMHEHUH, HEOOXOAMMBIX OpraHu3My. OTOT IMpouecc HAET ¢
3aTpaTOU DHEPIUHU.

AccUMWIALMS U JAUCCUMWIISILIMS — 3TO JIBE B3aMMOCBS3aHHBIE CTOPOHBI OOMEHa
BEILIECTB.

JHepreTuyecKuid 00MeH IMPOUCXOIUT B TPU dTamna:

1. IloaroroBUTEJIbHBIN. Y OOJBLIIMHCTBA MHOTOKJIETOYHBIX KUBOTHBIX U UEJIOBEKA
IIPOMCXOAUT B MUIIEBAPUTEILHOM TpPAKTE, a TAKXKE B JIM30COMaxXx KIETOK BCEX
oprann3MoB. Ha 53ToM »Jrame opraHudeckue MaKpOMOJIEKYJbl I0J JACHCTBHEM
(dbepMEHTOB PACIICTUISIOTCS HA MOHOMEPHI: OCJIKM — Ha aMUHOKHCIIOTHI, JKUPBI — Ha
TJIMLIEPUH U JKUPHBIE KUCIIOTHI, MOJMCAXApUAbl — HA MOHOCAXapuAbl, HYKJIEUHOBBIE
KHCJIOThI — Ha HYKJICOTHABL. DTH MPOLECCHI MPOTEKAIOT C BBIAEICHUEM HEOOJIbLIOrO
KOJIMYECTBA SHEPTUHU, KOTOPask paCCEUBAETCs B BUJE TEILIA.

2. beckuciopoansblii (aHa’poOHbiii). [Ipoucxogur B KiIeTkax 0e3 ydacTus
kuciaopona. Ha sTom srtame 3aBepinaeTcsi SHEPreTHUECKUd OOMEH Yy HEKOTOPBIX
MHUKPOOPTAHU3MOB U MAapa3UTUYECKUX KUBOTHBIX, KOTOPBIE HE MOTYT UCIOJIb30BATh
aTMoc(epHblil kuciopo. Paciuiemnyienre MOJeKy TJIFOKO3bl HA3bIBACTCS TJIMKOJIM3.
[Tpu sTom yudactByeT Oosiee 10 ¢depMEHTOB, KOTOpbIE HAXOAATCA B LUTOIUIA3ME.
Monekyna TIIOKO3bl pacCHICIUIICTCS Ha JBE MOJIEKYJIbl MHPOBUHOTPATHOW WIIU
MOJIOYHOM  (KJIETKM MBIII) KHCIOT. Bo Bpems [MKoiv3a BbIAENAETCA
npubmusutenso 200 kJ[x sHeprumn. Yacts e€ (moutu 84 x]Ik) mcmonb3yeTcs Ha
cuHTe3 ABYX Mojiekya AT, a npyras 4acTb pacCEMBAETCS B BUJIE TEIUIA.

3. Kucaopoaublii (a3po6ublii). [Ipoucxoaur B MUTOXOHAPHUSX 3YKapHUOT WU Ha
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IUIa3MaTHYeCKUX MeMmOpaHax MpokapuoT. Ha 3ToM 3Tame mpoayKThl TIIHMKOJIN3A

OKHCJIAKOTCA OO0 BOABI M YITICKHCIIOTO I'a3a (L{MKJZ eréca). HpI/I O9TOM BBIICIACTCA

00JIbIII0E KOIMYEeCTBO 3Heprun (npudnusurenbHo 2800 k/[x), yacts koTopol (55%)

3amacaeTcsi B Makpodpruueckux cBszsix moliekynl AT (36 monekyn), a 45% —

PaCcCCUuBaCTCiA B BUAC TCILIA.

CrnemoBaTeibHO, BO BpEMs aHadpPOOHOTO M a’3pOOHOTO ATAMOB JHEPrETUYECKOTO

oOMmena 00pa3yroTcs 38 mosexkya ATD.

4.2. TecThl 1JISI CAMOKOHTPOJIS:
1. PenrenTopbl NMpeacTaBIEHbI:
A. OubprIIsSpHBIMU Oenkamu,

KOTOpbI€ HMEIOT CIHOCOOHOCTh K
COKpAIIEHUIO

B. TpancmMeMOpaHHbIMH  O€TTKaMH  CO

CHEIU(PUIECKIM  YJaCTKOM IS
CBSI3BIBAHUSA ($u3noIOrNYecKu
AKTUBHBIX MOJIEKYJI

C.'mobynspabIMU Oenkamu co
cHerupUIecKUM Yy4acTKOM TUTSI

BPEMEHHOTO CBSI3bIBAHUS BEIIECTB
D. Butamunamu

E. T'opmonamu

2. B kakux opraHougax KJIeTOK
MPOMCXOAUT NMOATOTOBUTEIbHBIH
ITal IHEPreTu4ecKoro oomena?
A.JIuzocomax

B. LlenTpuossix

C. MukpoTpyboukax

D.Pubocomax

E. MurtoxoHapusx

3. CTpyKTypa KJIeTOYHBIX MeMOpaH:
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A.Proixias, OenkoBas

B. XKé&crtkas, 1emmoo3Has

C. XunkocTHO-MO3an4Has
D.X&crtkas, xutuHOBas

E. DnactuuHas, cmimKoHOBas
4. Mexny CJIOIMU MeMOpaHbI
HAXOASTCS:

A.Bonopoansie cBsizu

B. KoBaneHntHele cBsi3u

C.IlenTunHbie CcBsA3U

D.UoHHbBIE B3aUMOIEHCTBUSI

E. 'mapodobHbie B3auMoaeiicTBus

5. ACCHMUJISAALNA — ITO:

A.COBOKYNTHOCTh pe€aklUMili CHUHTE3a
Oenka

B. Cunte3 AT®

C. COBOKYITHOCTh ~p€aKkIui CHHTE3a

BEILECTB, HEOOXOANMBIX KJIETKE

D. Okucnenne nuTaTeabHBIX BEIIECTB B
KJIETKE

E. COBOKyIHOCTh pe€akiHii, KOTOpbIE

IMPOTCKarOT € BBIACICHHUEM OHCPIruu



6. Ipouecc 3aXBaTbIBaAHUSA /|
MOIJIOINEHUST KJIETKOH IKHIKOCTH
BMeCTe C PACTBOPEHHBIMH B HeH
BeLleCTBAMHM — ITO:

Ocmoc

Muddysns

daroiuro3

0o w >

[TunoNMTO3

E. OunsTpanus

7. K HagMeMOpaHHBIM KOMILIEKCAM
KJIETOK KMBOTHBIX OTHOCSIT:
A.Knerounyro cTeHKy

B. Mukpotpy0Oouku

C. [Memmukymy

D.Kytukyny

E. 'mukokanukc

8. B mnpouecce aj’podHOro 3rtama
o0MeHa npu

IHEPIreTUIECCKOro

paclielVieHud  OJHOM  MOJIEKYJIbI
IJIIOKO3bI 00pa3yeTcsi:

A.36 monexyn ATD

B. 38 monexkyn AT®

C.2 monekynsl ATD

D.72 monekynst ATO
E. 4 monexynbr ATO
9. HazoBuTte BHABI  MACCHBHOIO
TPaHCIOPTA:

A.Ocmoc u auddyzus

B. Auddys3us 1 tMHOIUTO3

C. daronuro3 u ocMocC

D. ®unbsTparus ¥ THHOIUTO3

E. MoHHBIC HACOCHI K OCMOC

10. Kak HA3bIBAETCH
NMPOCTPAHCTBEHHOE pa3nejieHue
KJIETKM BHYTPEHHUMH MeMOpaHaMHu
Ha OTCEKH, B KOTOPBIX
0/THOBPEMEHHO MPOXO/SIT
pa3jiuyHble XUMHUYeCKHE peakuum?
A. AccuMuIaLus

B. Uanumarms

C. IuccuMuIIsus
D.KoMmmnapt™meHnTaus

E. ®parmenTanus

HpOTOKOJI NMPAKTHYCCKOI'O 3aHATUS

Hara

3agauueNel. Knemku aucma rsnooeu. Ilnazmonus.

CrenaiiTe BpeMEHHBIN IpeEnapar JUCTa JJI0AEU U HU3YUYHUTE KIETKHA. 3apHUCYWTE

KJIETKY W 0003HaubT€ LMUTOILIA3MY, XJIOPOILIACThI, 000J04UKy KieTku. [loTom K

JUCTY DJI0JIeW J00aBbTE€ TUIEPTOHWMYECKUI pPAcTBOpP M CHOBA PACCMOTPHUTE

KjaeTkd. B Hux YMEHBIINUTCA KOJUYCCTBO BOJLI M IIPOTOILIaA3Ma 6y,Z[CT OTXOIHNTH

0T 000JI0YKH. DTO SBJICHUE HA3bIBACTCS TUIA3MOJIU30M. 3apUCYHTE €TO.



3ananue Ne2. Tpancnopm eeujecme.

PaccmoTpute cxemy, npuBeauTe MPUMEPBI BELIECTB, KOTOPBIE TPAHCIOPTUPYIOTCS

COOTBCTCTBYHOIITUM CIIOCOOOM.

Tpancnopm eéeuwyecme

l l

IaCCUBHBIN AKTHUBHBIA

> dy3us » H" nomma

> obOneryéHuas > K* Na* macoc
i dy3us
0CMOC »| OK30LIMTO3

»| DHIOIUTO3
» IIMHOILIUTO3
¢aronuro3

)j[aTa ! IMOAINNUCH IpenoaaBaTe/Id

CuTyanmoHHbIC 33/Ia49H:

1.ITocne ¢u3nueckoil Harpy3Kku y yenoBeka Oomar mbiibl. Jlaiite oObsicHeHuE,

IMO4YEMY 3TO IIPOUCXOOUT.
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2.'uporeH-kaTHOH MO pa3Mepy 3HAUYUTEIbHO MEHbIIE, YeM MOJIEKyJa
kuciaopona. OOBsACHUTE, TMOYEMY KHUCIOPOJ CBOOOJHO TPOHUKAET uepe3

MCM6paHy KJICTKH, a4 THAPOI'CH-KATUOH — HCT.

SAHATHUE Ne 4
1. TEMA: MOJIEKYJISAPHBIE OCHOBbBI HACJIEACTBEHHOCTM.
XAPAKTEPUCTHUKA HYKVIEMHOBBIX KUCJIOT.
2. AKTyaJbHOCTh TeMbl. HyKJIeMHOBBIE KHUCIOTHI OOECIEUYMBAIOT IPOLIECCHI
cuHTe3a Oenka, a 3TUM, B CBOIO O4YEpelb, ONpENeNseTcs Xapakrep oOMeHa
BEILIECTB, 3aKOHOMEPHOCTH POCTa U Pa3BUTHUsA, SBJICHUS HACJIECACTBEHHOCTU U
U3MEHYUBOCTU. HapymeHus B CTPYKType HYKJIEHUHOBBIX KHCIJIOT IPUBOIAT K
IIaTOJIOTUYECKUM N3MEHEHHUSM OPTraHU3Ma.
3. Heab 3ansaTus. Beiyuuts ctpykrypy JJHK u ctpoenue pasusix Bumos PHK.
BblyunTs NOpUHOMIIBI TNPOTEKAaHUS OCHOBHBIX MOJEKYISPHO-TEHETUYECKHUX
IIPOLIECCOB B KJIETKE: PEIUIMKALMY U PEIapanyu. BelyduTh CTPOCHHUE TE€HOB IPO- U
DYKapHOT.
4. 3agaHusi VIS CAMOCTOAITEJIbHOW PpadoTbl BO BpeMsl MOATOTOBKHM M
NpOBeeHUs 3aHATHS.
4.1 TeopeTu4eckue BONPOCHI K 3aAHATHIO:
1. Xapaxrepuctrka HykiaenHoBbIX kuciaoT: JJHK u PHK.
2. Pennukamus u penaparus JJHK.
3. T'en xak equHMIIA HACIEICTBEHHON HH(OpMaIHH.
4. CTpoeHHuE T€HOB IIPO- U 3YKAPHUOT.
3)

I'eneTnyeckuil KoJ, €ro CBOMCTBA.

Paznuuaror nBa Buna nykinenHoBbix kuciot: JJHK nu PHK.
JHK — 310 Onomnonumep, KOTOPBIM COCTOMT U3 JIBYX CIHPAJIbHO 3aKPYUEHHBIX,
aHTHUIApaUIeNbHbIX, Henei. Monomep mosnekyinsl JJHK — nykiaeorua.
Hyxneornn IHK cocrout n3 octaTkos:
¢ Azortuctbix ocHoBaHuM — anieHuHa(A), TumuHa(T), nurosuna(ll), ryanuna(l’);
o Jle3okcuprn603bl (CsH1004);
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o dochopuoit kucinotel (HzPO,);

Mexay HyKJIE€OTHAAMH OJIHOM LIeNM — KOBAJEHTHAs CBA3b (Ae30Kcupubo3a —
dbocdopHast Kuciora).

Mogens IHK B 1953 r. npemnoxunu [{.Yorcon u @.Kpuk. OHu yCTaHOBUIIU, YTO
HYKJICOTUIbl JBYX LIENEH COEIUHSIOTCS BOJOPOIHBIMU CBSI3IMH. OTH CBSI3U
BO3HUKAIOT MEXKy KOMILJIEMEHTapHbIMU HyKJIeoTuaamu: A u T — nBe cBs3u, [' u
L[ — Tpu cBs3M.

E. Yapradgd ycranosui, uro B Monekyse JJHK konuuecTBo ajgeHnHa paBHsETCS
KOJIMYECTBY TUMHHA, a KOJUYECTBO TYaHHHA — KOJIMYECTBY IUTO3UHA, T.€. A=T u
I'=I1. Otcrona BeiBOA, uTO A+I'=T+II.

Cootnomienue I'+Il / A+T y pa3nuuHbIX BHUJIOB OTJIWYAETCS M HAa3bIBACTCS
KoIppuyuenmom cneyugpuunocmu. Jlns OGaxrepuii on pasen 0,45-28, a mus
pacTeHui, )XMBOTHBIX U uenoBeka — 0,45-0,94.

JIHK Haxogutcst B HUTOILIa3M€ MPOKAPHUOT, B SIAPE, MUTOXOHAPUSX, IIACTHAAX
AYKapHuoT.

®yukuun JHK:

e XpaHWUT HACIEICTBEHHYIO HH(OpMAIHIO;

e [lepenaer HaclieICTBEHHYIO HH(POPMAITHUIO.

CroiicTBa JIHK:

e (CrocoOHOCTh K CaMOYABOCHHIO (peruMkaium). Pemmkamus mpoucxoaur B S-
nepuo uHTepdassbl.

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

PHK - 510 Guonosmmep, KOTOPbIA COCTOUT U3 OAHOM 11eru. MOHOMEp MOJIEKYJIbI
PHK — nykaeorun. Hykneorun PHK cocrout u3 ocrarkos:

e ABOTUCTBIX OCHOBaHuUW — aneHnHa(A), ypamuna(y), uurozuna(ll),
ryanusa(l’);

e Pubo3sl (C5H1005);

o  ®dochopnoii kuciaotsl (HzPOs);

Paznuuaror Tpu Tuna PHK:
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o Ungopmayuonnas PHK (u-PHK) — nepenocut undopmarmio ot JIHK k
MECTy CHHTEe3a OeliKa.

o Tpancnopmnana PHK (m-PHK) — coctoutr u3 75-90 HyKICOTHIOB, MMEET
dbopmy nucta kieBepa. OHa MPHUCOSANHSIET U TPAHCIIOPTUPYET aMUHOKHUCIIOTHI K
MecTy cuHTe3a Oenka. B kinetke umeercs 61 sun T-PHK.

e Pubocomanvnan PHK (p-PHK) — xpynHas wonekyia (3000-5000
HYKJIEOTH]IOB), BXOOUT B cocTaB pudocom. CymectByeT Bcero 3 Buaa p-PHK.
Pennuxkayusn /THK.

[TpoucxoauT NOJYKOHCEPBATUBHBIM CcrHOcoOOM Tmepen neneHueM kinetku. C
NOMOIIbIO  ()EPMEHTOB LIEMH MATEPUHCKOM MOJIEKYJbl PACKPy4YMBAIOTCH,
BOJIOPOJHBIE CBS3M pazpymiarorcsa. K MaTepUHCKUM LEMsIM KOMIUIEMEHTAPHO
PUCOETUHSAIOTCS CBOOOIHBIE HYKJIEOTHABL. OOpa3zyeTcs 1Be TOUEPHUE MOJIEKYJIbI
JIHK.

B nporiecce pernukanuu y4acTBYIOT pa3indHble (hepMEHTHI:

— JHK-TononzomMepassl paCKpy4uBarOT MOJIEKYIY;

— JHK-monmumepaza u JIHK-mpaiimaza kartanu3upyioT o00pa3oBaHHE HOBBIX
Heneu;

— JHK-murase! — pazpymaror PHK-3arpaBku.

Ckopocts pemmukanmu  JJHK cocraBnser 50 HykieoTuaoB B cekyHAy (Y
sykapuot) u 10 2000 HyKJI€OTHIOB B CEKYHY (Y TPOKAPHOT).

DTarbl peruKaluu:

1. Hnuuuayus:

a) pacrmo3HaBaHHWE  TOYKM  MHUOMAIMK  (0co0as  MOCIEeI0BATEIbHOCTh
HYKJICOTH/IOB);

b) packpyunBanue monekynsl JJHK.

2. Snoncayua: yanmunenue uenu JJHK nmytém npucoenunenus HykiaeoTuaoB k 3’
KoHIly mernu. Takum oOpaszoMm, oOpasyrorcss HoBble menu JIHK mpu yuactum
¢epmenta JIHK- monumMepassl B IpUCYTCTBUM HOHOB MeTauoB Mg?* um Mn?*,

3. Tepmunayusa: 3aBepiieHue Mpouecca peruimKaim.

Kaxnas nouepnsas nens [IHK cxpyuuBaercss ¢ MaTrepuHCKOM LENBIO B
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NBOWHYIO crupanb. Tak oOpasyrorcs naBe wodekynsl JIHK waenTuanbie
MaTepuHckor. OHM (HOPMHUPYIOTCS OTACIBHBIMU (parMEHTaAMH (penJauKkoHamu)
10 JUIMHE XPOMOCOMBI.

Penapayusa — 5>T0 CHOCOOHOCTh KJIETOK K WCIPABICHUIO MOBPEXKICHUN B
monekyne JIHK. Ilo BpeMeHHM OCylIEeCTBIEHUSI B KJIETOYHOM ILUKJIE PA3IMYarOT
pernapanuio:

— Oopenauxamuenyro — Boccranonienue JIHK no e€ ynBoenus;

— penaukamuenyto — Boccranoniienue JIHK B xone perumkanuy;

— HOCMPENIUKAMUEHy0 — yIAJICHUE MTOBPEKIAEHHBIX YYaCTKOB, KOTOPOE 4acTo
IPUBOJUT K U3MEHEHUIO reHa u nepenaue aepexkrnoi JJHK nmotomcTny.

[lo MexaHu3MaMm OCYILECTBJIICHUS peHapaluu pasIMdaloT HeIKCUUZUOHHYIO
(CBETOBYI0) U IKCUU3UOHHYIO (BBIPE3AIOIIYIO) PEIapaliii.

Heskcyusuonnaa penapayus — wucnpasiieHue nospexacHuil [IHK, koropsie
BO3HUKJIM TOJIBKO TOJI BO3/AEWUCTBUEM YibTpaduoneToBeix sydeid. OOpasyroTcs
nuMepbl HekomruieMeHTapHbix ocHoBanuid (T — I', Il — Il u 1.n.) Ha cBery
aktupmsupyerca  (epment JIHK-doronmraza, KoTopwli cOeAMHSIETCS C
nopexnaénnon  JHK. @®epmenT paszpenuHser CBsA3M B OUMEpPaX M
BOoccTaHaBiauBaeT moJiekyiy JIHK.

IKkcyuzuonnaa penapayus — wucnpasieHue mnopexaeHuii JIHK, koTtopsie
BO3HUKJIIM B PE€3yJbTaTe€ BO3JCHUCTBHS HOHU3HUPYIOLIEH pagualdH, XUMHUYECKUX
BellecTB U Apyrux ¢akropoB. Ilpu 3ToN pemapanuu He TOJIBKO Pa3pe3aroTcs
nuMepsl HO U Bbipe3atorcs Oonbinmue ydactku JIHK. ITocne storo mpoumcxomut
penapaTuBHBIN KOMIUIEMEHTapHBIN cuHTE3 ¢ yuactueM JJHK-nonumepassi.
Hapymienne pemnaparuy MpUBOAWT K TSDKEIBIM HACICACTBEHHBIM OOJE3HIM Yy
yenoBeka. Hampumep: muUrMeHTHass KCepolaepMa, CHHAPOM IMPEKIECBPEMEHHOTO
CTapeHUs.

I'en — 5T0 equHNLIA HACIIEICTBEHHOCTH OPraHU3MOB.

BrniepBble enuHUIly HACIIEICTBEHHOCTH Ha3Bajl «HACJEICTBEHHBbIM (akTopom» I
Mennens B 1868 T.

B 1909 r. 1. Morancen BBEI B HAyKy TEPMUH «TeH» I 0603HAUCHUS €IMHHIIbI

HaCJICACTBCHHOCTH.
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T. Mopran u ero COTpyJlHUKH CUHUTAIH, YTO «TE€H» — 3TO YYaCTOK XPOMOCOMBI,
KOTOPBIM OTBEYAET 3a MPOSIBIICHUE ONPEAEIEHHOTO MMPU3HAKA.

Tonpko korma yd€Hble noKa3zaiv, 4ro reHsl coctosaT w3 JHK, mossumock
ornpejienieHne: «reH — JauHedHbl yuactok JIHK, xomupyrouuit Oenox». 3arem
BBISICHUJIM, YTO HE BCE TE€Hbl KOAMPYIOT Oeniku. Takke ObLIO YCTaHOBJICHO, YTO
TEHBI AYKapUOT MpephIBUCThIE. OHU UMEIOT KOJUPYIOIIUE YUYACTKU — IK30HbL U HE
KOJUPYIOIINE — UHMPOHbl. ECTh TEHBI, KOTOPBIE MOTYT MEHATH CBOE IMOJIOKEHUE
B XpoMocoMmax (mpancno3zoust). CTpyKTypa T€HA OYEHBb CIIOXKHAsA, MO3TOMY
COBPEMEHHOE OIIPECIICHUE T'€HA CIEAYIOIIEE:

I'en — 310 MoOcnenOBaTeNbHOCTh HYKJIeoTH10B B Moiiekyie JJHK (y HexoTophix
BupycoB — PHK), onpenenstomuii ctpykrypy oaHoro noiunentuaa, T-PHK, p-
PHK. CtpykTypHas eqMHuIA T€Ha — napa HyKJIEOTH/IOB.

['en — ato yuactok JIHK, KOTOpBII BKIIIOYAET:

a) npomomop — 4YacTb TeHa, K KOTOpPOMY TIPUCOCIUHSACTCS (epMeHT
TPAHCKPUIILUY;

b) mpanckpubupyemorit  yuacmox (xompupyromas 4actb TeHa). Coaepkut
uH(OPMAITUIO O TIOCTIEA0BATEILHOCTH HYKJIEOTHI0B B MoJiekyie PHK.

C) mepmunamop — 4YaCThb T€Ha, KoOTOpas Ja€T CUTHAI O 3aBEpIICHUU
TPAHCKPUIIUU.

Kaxnas untepdasznas xpomocoma conepxut ogHy monekyny JJHK, B koropoit B
JMHEMHOM TMOPSAKE pacmojaraeTcsi MHOXECTBO T€HOB. ['€HOM 4yenoBeka
COJIEPKUT NMPUMEPHO 3 MIIPJ. HYKJICOTHIHBIX Map, KOTOPbIE MOTYT COCTAaBIATH 1,5
MiH. TeHoB. OnnHako ¢yHKIMOHUpPYT npumepHo 25000 renoB. OcranbHbIC
HYKJICOTHIbI COCTABJIIIOT HEKOAUPYIOIIUE (MHTPOHBI) U pa3/ieuTeIbHbIe, YacTO
MOBTOpstOIIMECS TTocneaoBaTenbHocTH (catenutHas [JHK).

Takum  obpazom, JHK osykapuor MoxHO pa3genutb Ha 3 THna
MOCIIEIOBATEILHOCTH HYKJICOTHIOB:

1) Henosmopsiwwuecs, yhuxanvhvle (KOAUPYIOT CTPYKTYpHbIE O€nku). Y
yesoBeka 56% Takux IOCJIEI0BATEILHOCTEMN.

2) Cnabo noemopawwueca (10%-10%). Dro rensl 6GenkoB pubOCOM, GEIKOB

XpoMmarnHa, reHsl cuare3a T-PHK.
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3) Yacmo noemopawwueca (10%-10"). He necyr wundopmamum o Oenke
(carenutHas JJHK).

CTpykTypa TEHOB TIPOKapUOT — OTO HEMPEPBHIBHBIC IMOCIEI0BATCILHOCTH
KOAMPYIOMNUX HYKJICOTHIOB. JIMHEIHBIE pa3Mephbl reHa COTJIACyrOTCs (PaBHBI) C
pa3Mepamu CTPYKTYPHOTO Oelka.

VY oyKapuoT CTpyKTypa TeHa MO3amdHO-TIpephIBUCTas. Kommpyrormiue

MIOCIIEIOBATEIPHOCTH HYKJICOTHUIOB (SK30HBI) Pa3eNIOTCS HEKOIUPYIOITIMHU
(uHTpOHaMHU). BHYTpHM OJHOTO TE€Ha MOTYT MPOXOJUTh ()YHKIIHOHAIBHBIC
B3aMMOJICHCTBHSI OTIEIBHBIX Y4YacTKOB. Y 3ykapuoT pasmepbl JIHK nHamHOTO
OoJbIIIe pa3MepoB Oelka.
B reHotume m000rT0 OpraHW3Ma €CTh CTPYKTYPHBIE M DPETYJISTOPHBIC TCHEI.
CTpyKTypHBIE T€HBI O0YCIaBIMBAIOT CHHTE3 OCIIKOB, TCHBI-PETYISITOPHI BIHSIOT
Ha aKTHBHOCTh CTPYKTYPHBIX I'€éHOB. B KileTKax MHOTOKJICTOYHOI'O OpraHHM3Ma
€CTh TOJHBIA HAa0Op TEHOB JAaHHOTO BHJA, HO B pa3HBIX THMAX KIETOK
(MBIIIEYHBIC, HEPBHBIE U Jp.) (GYHKIMOHUPYET JIMIIb HEOOJBIIOE YHCIIO
CTPYKTYPHBIX T€HOB, & WMEHHO T€, KOTOpPBIC OMPEICISIIOT CBOWCTBA JaHHOM
KJICTKH, TKAHU, OpTaHU3Ma B IEJIOM.

Knaccudukanus reHos:

1. CrpykrypHsble: 3. Momyammue.

a) YHHKAJIbHBIE; 4. I'enst T-PHK.
0) moBTOpsAIOITUECS (TaHIEMBbI). 5. I'ensr p-PHK.
2. TpaHCTIO30HBI. 6. PerynsTopHsie.

CmpykmypHbie 2enpl HeCyT UHPOpMAIUIO 00 ONIpeAeIEHHBIX OeTKax.
Pezynamopusie — peryaupyloT U KOHTPOIUPYIOT pabOTy CTPYKTYPHBIX T€HOB H
IIPOIIECCOB OMOCHHTE3a OelKa.

Tanoemwvt obGpa3zyer OIWH W TOT K€ TE€H, KOTOPHIA MHOTO pPa3 IMOBTOPSETCS
(HECKOJIBKO COTEH pa3), He OTAEIASICh OJJUH OT Apyroro. Hanpumep: rensl

p-PHK.

Tpancno3zon — MOOUBLHBIN TeHETHYECKUH AsieMeHT B MoJiekyiie JIHK.
Hacnencrennas nnpopmMalnivs 3anucbIBaeTCsl B MOJIEKYIaX HYKJIEHHOBBIX KHUCIOT

I[IpH IIOMOIIN Z2€Hemu4eCcKolo Kooa. OT1o0 MNoCJaCA0BATCIIbHOCTL HYKJICOTHIOB,
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KOoTOpas onpcacisACT HOPAA0K PACIIOJIOKCHHA aMUHOKHNCIIOT B ITOJUIICTITU/IC.

I'eneTnyeckuim Ko

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

HHE HHUE
Oenmnanannd | CepuH Tuposun Hucrenn Y(A)
@®enunananun | Cepun Tuposun Mucrenn @)

Y(A) .
Jleliuyn Cepun «Ctomy «Ctom» A(T)
Jlevinun Cepun «Crom» Tpunrtodan (1T
Jletinimua [Iponun I'uctuann AprunuH Y(A)
Jletinimua [Iponun I'uctuann AprunuH ()
(™) JlenuuH IIponun I'myramun ApruHvH A(T)
JlenuuH IIponun I'myramun ApruHuH (1)
N3onennnn Tpeonnn Acmnaparus Cepun Y(A)
N3oneitnun Tpeonun Acnaparun Cepun ()
A(T) .
N3oneiinun Tpeonun JInzun AprunuH A(T)
MereonnH Tpeonnn JInzun ApruHuH (1)
Bamnu Aauun AcnaparuHoBas K-Ta I'munnn Y(A)
Bamnu Aauun AcnaparuHoBas K-Ta I'munnn ()
(L) )
Banun AanuH ['myramuHoBas k-Ta I'munun A(T)
Banun AmanuH ['myramuHoBast k-Ta I'munun (1)
Ceoiicmea 2eHemuuecko20 K0oa:
o Tpunnemnocms (Kaxjaass aMUHOKHUCIIOTA B TOJUIENITUIC KOJUPYETCS TPEeMs
HYKJICOTUJAMH — KOJIOHOM);
o M30btmounocmev WIA 6bIPONHCOEHHOCMb (OJHY aMUHOKHCIOTY MOTYT

KOJIUPOBATh HECKOJIBKO PA3HBIX TPUILJIETOB);

e QOono3naunocmp (KXAbIA TPUILIET KOJUPYET OJIHY OMPEACIICHHYIO KUCIIOTY);

e Ynuueepcanvnocms (KoJl OAMHAKOBBIN [ BCEX OPTaHU3MOB);

o Konnuneapnocmsp (1OCIEIOBATEIbHOCTh TPUILUIETOB ONPEAEIAECT MOPSIOK

PaCIOJIOKEHUS] aMUHOKUCIIOT);
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o Ynukanvnocmo;

o Jlunennocms;

e Henpepuvignocmep (MexXny HyKI€OTHIaMHA HET UHTEPBAJIOB);

e Henepexpoieaemocms (B monekyne JJHK kaxapiii HykiI€oTH BXOAUT JIMIIb B

KaKOMW-JIMOO OJIMH KOJOH);

e Cmapmogocmsp (CUHTE3 MOJIUNENITH 1A HaUnHaeTcs ¢ Tpuruieta AYTD);

® Tepmunayun (OKOHYAaHUE CUHTE3a MOJMUMENTHUIA; ATO «CTOM-KOAOHBD»: YAA,

VAT, YT'A)).
e Oononanpaenennocms  (CUUTHIBAHHE

HaIlpaBJICHUH OT 5'-KOHIIA K 3’ KOHITY).

4.2. TecThl 1JIAA CAMOKOHTPOJIS:
1. ®ynukuuu JHK:
A.Cunre3 Oenka

B. TpumietHOCTD
C. CneuudpuvHoCTh
D.Coxpanenue HACJIEICTBEHHOM
uHbopMaIuu

E. Cuntes yriieBoioB

2. Oopa3zoBanne Bcex BuaoB PHK B
KJIETKeE OCYIeCTBJISIETCS:

A.B sape

B. Ha pu6ocomax

C. Ha mem6panax II1C

D.B nepokcucomax

E. B nmu3ocomax

3. YKaxkuTe BellecTBa, KOTOPbIE
BXOASAT B coCTaB O/THOTO
HYKJIEOTH/IA.

A.Tlento3a, ocrtatok  dochopHoit

KHUCJIOTBI, Q30TUCTOE OCHOBAHUE
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uHpopManm  WAET  TOJNBKO B

B.I'ekco3a,  ocTaTok

dhochopHoit
KHCIIOTBI, a30THCTOE COSTUHEHUE

C. AMuHokucnota, ¢pocdarnas rpymnmna,
TUMUH

D. Tpuo3a, a30TUCTast KHCIIOTA, YPAIHII

E. Terpo3a,  docdarnas

I'pynna,
aJIcHUH
4. Kakoe yTBep:xKIeHUe SIBJISETCSHA

BepubiM? JIHK - 3T0:

A.OpnotienoueyHas, CIIUPATBHO
3aKpy4YEHHas MOJIEKYJIa

B. JIByxuenoueynas,
aHTHUIIapasUIeIbHasl, JIMHENHAas
MOJIEKYJIa

C. IByx1ienoyeynasi, mnapajuieibHas,

CIIUPAIBLHO 3aKpPyUCHHAsI MOJICKYJa
D. /IByxuenoueuHnas,
aHTUIIapaJiyIebHasl, CIIUPAJILHO

3aKpy4YEHHas MOJICKyJa



E. Ongnonenoueunas, JIMHEHHAs
MOJIEKYyJa
5. B kJgerkax

Ye€JI0BCKa noxa

nefcTBUEM YJIbTPa(pu01eTOBOIO
U3JIyYeHUs MPOU30IILJIO0
nospexaenue MoJsexkyasl JHK. Ho
npu MOMOIIH cneuuduyeckoro
(pepMeHTa MOBPEXKAEHHBIH YYACTOK
MoJiekyJbl JIHK Obli BoCcCTaHOBJIEH
0 HEMOBPEKIEHHON menu. ITO
sIBJIEHNE HA3bIBAETCS:
A.Pemapanmus

B. Aymnukanus
C.Penukarus
D.Nnaurmanus

E. Tepmunanus

6. YcTraHoBII€HO, 4To
M0CJIeI0BATEILHOCTD TPUILJIETOB
HYKJIEOTHA0B TOYHO COOTBETCTBYET
MOCJIeI0BATEIbHOCTH
AMMHOKHCJIOTHBIX 0CTATKOB B

NOJIMNEenTHIHOH HeIu. Kak

HA3bIBACTCA TaKasd O0COOCHHOCTH
reHeTH4eCKoro koga?
A.KomnnnneapHocTh

B. BeipoxkneHHOCTD

C. TpurmietHoCTh

D. YHuBepcanbHOCTD

E. HenepexpbiBaemMocTh

7. JlauHa

OJHOI'0 HYKJICOTHIA

Baoab ocu JHK - 0,34 um. Kakyro
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NJMHY WMeeT TeH, KOIAMPYIOInM
HHCYJIMH, €CJId M3BECTHO, YTO B €ro
€OCTaB BXOAUT 51 amuHokuca0Ta?
A.50 am

B. 60 aMm
C.35 mm
D.75 uam

E. 52 am

8. Iloyemy reHeTH4YeCcKHMii  KOJ
YHHUBEPCAJIbHbINA?

A.Conepxut nHpOpMaIUIO 0
CTPOCHHUU OeKa

B. TpunietHsiit

C. Enunblii 111 BCEX OpraHu3MOB
D.Koaupyer aMMHOKUCIIOTBI

E. Konnuneapnsiii
9. Oana aMHHOKHCJIOTA
KOAMPYeTCs:

A.OaHEM a30TUCTHIM OCHOBAaHHEM

B. JIByMs a30TUCTBIMH OCHOBAHUSIMH
C. Tpemst a30THCTBIMA OCHOBAHUSMHU
D. OgHuM MOIUIENTHIOM

E. JIByMs nonumnenTHaaMu

10./IBe MOJUHYKJIEOTHIHbIE IEeNH
JAHK coexuHsiroTcst Mexay co00ii:
A.TlenTuaHBIMU CBS3SIMU

B. BogopoaubsiMu cBSI3IMU

C. DHEpreTHYEeCKUMHU CBA3SIMU

D.oHHBIMU CBA3AMU

E. KoBajieHTHBEIMU CBI3SIMU



IIpoTOKOJ NPAKTHYECKOTO 3aHATHS

JlaTa

3apnanue Nel. Cmpoenue ppacmenma monexynot /JHK

3apucyiite cxemy crpoerust Mosiekyisl JIHK (2-3 mapsr HykineotunoB). [Tokaxkure
OJIMH HYKJIEOTH]I M HA30BUTE €0 COCTABIISIOIINE, a TAKXKE XUMHUUYECKUE CBS3HU

MCKAY HUMHA

3ananue Ne2. Penaukayua /[HK

3apucyite cxemy pemmkanua MoJiekynsl JIHK. VYkaxure nHanpaBieHue

pETUTMKALIUH.

3agauue Ne3. Peuuenue 3aoau

1) ®parment npasoii nenu JITHK umeer cnenyromiee crpoenue: I'-I'-I'-1[-A-T-A-
A-II-T-II-T. Onpenenurte MopsiAOK PacloIOKEHUSI HYKJICOTHIOB B JIEBOM IIENHU
JIHK u coxepsxanue (B mpoIeHTaX) KaXXJIO0TO HYKJIEOTHIa B TaHHOM (parMeHTe.
Onpenenute NIUHY U Maccy (pparmMeHTa, eciii MOJIEKYJIsipHasi Macca HyKJICOTH 1A

—345a.e.M., a giouHa — 0,34 HM.
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Pewenue:

2) ®parment monekynsl JJHK comepxut 348 MUTUAMIOBBIX HYKJICOTHUIOB, YTO
cocraBisieT 20% oT ux obuero koinyectBa. CKOJBKO HYKICOTHIOB KaKJOTO
BHUJIA COAECPKUT TeH?

Pewenue

I[aTa U NMOAIMUCH IpenoaaBaTe/ sl

CuTyalnmoHHEIE 3aJIaYN:

1. B MCKYCCTBEHHYIO MUTATENIbHYIO CPEAY, I'/I€ BBIPAIMBAINCH KIETKH, BHECIU
MEYeHBIM  yparuia. Yepe3 HEKOTOpoe BpemMsi OH ObUT  OOHaApyXeH
NPEeUMYIIECTBEHHO B pubocoMax W Bozjie HuxX. JlaiiTe oOBsSCHEHHE 3TOMY
SIBJICHHIO.

2. B HCcKycCTBEHHYIO MUTATENIbHYIO CpEeAy, IJi€ BBIPALIUMBAIOTCS KJIETKH, BHECIH
pacTBOp TUMHHA C PAAUOAKTUBHOM METKOM. Uepe3 HEKOTOpOe BpEMS METKY
oOHapyxuiu B siapax. Kak MOXHO 3T0 00bSICHUTE?
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3AHATHE Ne 5
1. TEMA: OPTAHU3AIUA NIOTOKA NTHO®OPMAIIUUA B KVIETKE.
PETYJSANUA SKCITPECCUU T'EHOB.
2. AKTyaqabHOCTh TeMbl. buocunre3 Oenka oOecreuynMBaeT  MPOLECCHI
caMoOOHOBJIeHUs1 opranu3mMa. Hapyiienust 6mocunTe3a 0einka MpOUCXOJUT K3-3a
HEJOCTAaTOYHOrOo O00eCIeYeHHs] MUTATEIbHBIMU BEIIECTBAMU U M3-32 HAIWYHUS
BEPEHUIIbI MATOJIOTUYECKUX COCTOSHUM.
3. Heab 3aHsTHsI. YCBOUTH MOJIEKYJISIDHBIE  MEXaHU3Mbl  peau3aliu
T€HETUYECKON MH(OpMAIK B KIETKE, a TAK)Ke €€ PEerysluio y Mpo- U S3yKapHoT.
N3y4nTh 0COOEHHOCTH MpoOIiecca TPAHCISALUUHU U €€ HTAIOB.
4. 3apanus IS CaMOCTOSITEJIbHOW pPadoTbl BO BpeMsi MNOATOTOBKH H
NpoBeeHUSs 3aHATHS.
4.1 TeopeTnyeckue BONPOCHI K 3aAHATHIO:
1. Opranu3zanus noToka HHGOPMALIMH B KIIETKE.
2. buocuHTe3 0ETKOB 1 €ro ATaIlbl:
a) TPAHCKPUIILNS: UHULIMAIUS, SJIOHTallks], TEpPMUHALUS.
0) MPOIECCUHT, CIIAMCHHT.
B) TPAHCJISILIUS: UHULIUALMSA, SJIOHTallHs], TEpPMUHALUSA.
T') IOCTTPAHCIAMOHHAS MOAU(UKAIINS OCITKOB.

3. Perynsauus skcripeccuu reHoB.

[Tpouiecc OmocuHTEe3a Oeka MOXKHO TpencTtaBuTh B Buae cxembl JIHK— mpo-u-
PHK — n-PHK — nonunentuaHas nemns — O€JIoK.
Drtanbl OUOCHUHTE3a OCITKOB:

Tpanckpunyusa (nat. transcriptio - nmepenuchiBaHue). ITO CHHTE3 B SAIpE KICTKU

mounekyibl-npeamectseHHuka u-PHK (mpo-u-PHK) no nporpamme JIHK.
Tpanckpunus BKJIOYAET 3 3Tamna:

—  Huuyuayus.

—  Onouzayus.

—  Tepmunayua.

1. Hnuwyuauyua. Tllom nevictBuem ¢epmenta aBowHas coupans JHK
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packpyuuBaercs. Pepment PHK-nmonmmepasa npucoenuHseTrcs K NIPOMOTOPY
JAHK u u3 cB0OOIHBIX HYKJICOTHIOB HaUMHAETCs cuHTE3 Mpo-u-PHK.

2. Dnomuzayus — nipoliecc HapalMBaHUS MOJUHYKICOTHIHOM LEIH.

3. Tepmunayua — oxonuanue cuHte3a npo-u-PHK, korma depment mocruraer
cron-kogoHa (AI'T, AT unu ATLI).

VYyactok JIHK, KOTOpBIi  COAEPKUT NOPOMOTOpP, TPAHCKPHUOUPYEMYIO
MOCJIEN0BATENBHOCTh HYKJICOTUIOB 151 TEPMHUHATOP, Ha3bIBACTCS
MPAHCKPUNMOHOM.

Ilpoyeccunz — «co3peanune» PHK. ¥V sykapuor, B nponecce co3peBaHus Mpo-u-
PHK, cnenuanbHble (QepMEHTHl yHANSIOT WHMIPOHBI — WHEPTHBIE YYaCTKU U
CIIMBAIOT 9K30Hbl — KOJIWpYHOIIME ydacTKH. I[Ipomecchl, KOTOpBIE CBS3aHBI C
cospeBanueM u-PHK, HazpBarorcs mnpoueccunzom. Ilponecc cuivBaHus
KOJUPYIOIIUX YYaCTKOB — SK30HOB C MOMOIIbIO ()EPMEHTOB JINra3, Ha3bIBAETCS
cnaaiicunzom. O6pazyercas u-PHK wmmum m-PHK. U3 sgpa ona moctymaer
pudocomam IIIC.

Tpancaayua. Jto cunte3 nonunentuaa no nporpamme u-PHK. Tpancmsamuro

JeNAT Ha 3 Jrana:

—  Huuuyuayus.

Inouzayus.

— Tepmunayus.

1. Hnuyuayus.

1) u-PHK coenunsiercst ¢ Majioi cyObeMHALICH pUOOCOMBI.

2) K craproBomy komony u-PHK (AVYID) koMIUIeMEHTapHO NpPUCOCTUHSICTCS
ceouM aHTukojoHOM (YAILl) T-PHK ¢ amunokucioroir (metuoHuH). Peakums
npucoeauHeHnss amMuHOKHCIOThl K T-PHK HazeiBaetcs pekocnuuuein. Mexny
KOJIOHOM U aHTUKOJIOHOM (OopMHPYIOTCS BOJOpOJAHBIC CBs3u. (OOpazyercs
KOMILUICKC UHULIMALIMU: Manasa cydveounuya puoocomvl + u-PHK + m-PHK +
MEMUOHUH.

3) K 3TOoMy KOMILICKCY NPUCOCTUHSIETCA Oobliass CyObeIuHUIIa PHOOCOMBI.
OO6pazyercst GyHKIMOHATIBLHO aKTUBHas pudbocoma. B Hell 0JHOBpEMEHHO MOTYT

HAXOJIUTKLCS TOJBKO ABa kKomoHa u-PHK.
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2. Dnonzayusn — NpOIECC yATUHEHUS TIeTITUTHOMN TIeTIH

1) Ko BTOpOMY KOJOHY KOMIUIEMEHTAPHO TPUCOCAMHSICTCS CIISAYIOIIast

T-PHK ¢ onpenenennot amuHOKuCIOTOM. Mexay IByMST aMHHOKHCIOTAMU
o0Opasyercsi nenmuoHas CBA3b.

2) T-PHK, Kkoropass mpuIuia paHbIle, BBIXOJAUT M3 PHOOCOMBI M MOXKET
MPUCOEAUHATh HOBYIO aMUHOKHUCIIOTY.

3) u-PHK u 1-PHK ¢ munenTumom nepemeniacTcss B pubocomMe Ha oAuH KoAoH. K
TperbeMy Konony u-PHK nmogxonut T-PHK ¢ amuHOKHCIIOTOM 1 T. 1.

3. Tepmunayus — OKOHYAHUE CUHTE3a U BHICBOOOK/ICHUE TIOJIUIICTITH/IA.

VY 1nuHeHne nenu npoIoKaeTcs 10 «CTOM-KOJIOHA.

Hocmmpancaayuonnana moougukayusi.

CHUHTE3UpOBAHHBIM MoOJIMNENTH A TnonagaeT B uurormazmy, JIIC wim anmapat
['onpmxu, rae 3aBepuiaercs (GopMUpoBaHHE OENKOBOWM MoJekynsl. B mponecce
«CO3PEBaHUS» MPOUCXOAAT XUMHUUECKUE U MPOCTPAHCTBEHHBIE MPeoOpa3OBaHUS
(Oemox mproOpeTaeT BTOPUUHYIO, TPETUUHYIO WM YETBEPTUUHYIO CTPYKTYPHI).
[Ipomecc cunTtes3a O6emnka TpedyeT O6ombiux 3arpat sHepruu ATO.

Pesynbrarom yuacTusi O€NKOB B MeTabONHM3ME SIBISAECTCS Pa3BUTHE MPU3HAKOB.
Takum 006pazom, mporiecc OMOCUHTE3a OeTKa OCYIIECTBISETCS B YETHIPE ATama:

1. Tpanckpunuus.

2.ITocTTpaHCKpUNITMOHHBIE MTPOIIECCHI (TIPOIECCHHT, CTUIAWCHHT).

3. Tpancmsmus.

4.TlocTTpaHCHSIIIMOHHBIE TIPOIeCChl (POPMUPOBAHUE BTOPUYHOW, TPETUUHOU H
YETBEPTUYHON CTPYKTYPHI O€iKa).

Perynsimust  akTUBHOCTM  T'€HOB Yy MPOKAPUOT  OCYIIECTBIISIETCS
CIEIUATFHBIMU PETYJIATOPHBIMH O€JKaMH, KOTOPBIE 3aKOJIWPOBaHbI B TEHAX-
perynsropax. Takue Oenku coenussitorcs ¢ omeparopom JIHK u moryr nmbo
croco6cTBOBaTh Haually cuHte3a u-PHK, nubo Her.

Ecnmu Genok-perynstop He Ha€T (epMEHTy MPUCOCIUHUTHCS K MPOMOTOPY, OH
Ha3bIBaeTCs penpeccopom. Ecnum Oenok-perynarop ¢epMeHTa CIoCcOOCTBYET
MNPUCOEANHEHUIO K TMPOMOTOPY, TO €ro Ha3blBAlOT OenoK-akmueamop. B

npouecce peryjsiliui aKTUBHOCTHU I'CHOB Y4YAaCTBYIOT M BCIICCTBA HeOEeIKOBOM
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npuponbl  (3gppekmopuy). OHU CcTOCOOHBI B3aUMOJEHCTBOBATH C OEIKOM-
PEryIsATOPOM U U3MEHATH €r0 CIIOCOOHOCTD COSUHSTHCS C OMIEPOHOM.

B 3aBucumocTH OT pe3yabTaTOB TaKOro BO3ACHCTBUS cpean 3ddexTopos
pa3MyaoT UHOYKMOPbL, KOTOPbIE CIOCOOCTBYIOT TPAHCKPHIILIUU U penpeccopbl,
KOTOPBIE MPEMSITCTBYIOT €H.

Perynsnus akTUBHOCTH T'€HOB y 3yKapuOT TOpa3/lo CIOoXHee. Tak Kak mpolecc
TPAHCKPHIILIMK BKJIIOYACT TNPOIECCHHI H pas3leN€H B NPOCTPAHCTBE C
TpPaHCISAUEH U MOCTTPAHCISIIMOHHBIMU MTPOIIECCaMH.

['eHbI-perynsTopsl MOTYT HaXOJUTHCS KaK B OJHONW XpOMOCOME CO CTPYKTYPHBIMU
reHaMH, TaK U B pa3HbIX. KpoMe TOro, peryisiius akTHBHOCTH F€HOB y 3YKapuoT

cBsi3aHa ¢ oOpa3zoBanueM komruiekca JJHK u 6e1KoB-rucToHOB.

4.2. TecThl 1JII CAMOKOHTPOJISI:

1.B npomecce TpaHCKPUNIUM Y D. Tpancsus, TPAHCKPUMIHUS,
IYKAPUOT MPOUCXOIUT: MPOIICCCHUHT, MOCTTPaHCISLIMOHHAS
A.Cunres u-PHK MOIU(DUKALTHS

B.Cunre3 nonunentuaa E. Tpanckpumnuus, TPaHCIALMS,
C.CuHre3 yrieBoaoB CILTANCHHT, MIPOIIECCHUHT,
D.Cuntes npo-u-PHK MOCTTPAHCISAIIMOHHAS MOTU(PUKAIHS

E. Penapanus JIHK 3.B Kkakux opraHougax KJIETKH
2. HazoBuTe TanbI CHMHTeE3a NnenTHJAHAsA Lenb INpeBpamliaercsi B
0€eJIKOBOM MOJIEKYJIbI Y JYKAPHOT: 0eJioK?

A.Tpanckpumnuus, IIPOLIECCHHT, A.KneTouHslil ieHTp

TpaHCHALMS, CIJIaMiCUHT, B.JInzocomel

MOCTTPAHCIISAIIUOHHAS MOAUDUKAIIUS C.Bakyonu

B. Tpanckpumniusl, TPAHCIIALMA, D.Ilnactunsl

MOCTTPAHCIISIIUOHHAS ~ MOAU(DHUKAIIHS, E. Kommiekc I'onpmxn

CILUIAMICUHT 4. Yto TaKoe KOMILIEKC WHHIMALUH
C. Tpanckpurnus, MIPOIIECCHUHT, NpH TPaHCAAUMU?

TPaHCIISALHNS, MOCTTPAHCISANOHHAS A.Manas cy0ObeauHuna pubocoMsl + u-

MOAU(pUKAITHS PHK + 1-PHK — metnonun
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B. bonbmas cyobenunuiia pubocomsl +
n-PHK — Banmun

C.Manas cyobenunuia pubocomsl + T-
PHK — MeTHOHUH

D.Manas cyobeaunuiia pubocoMbl + u-
PHK + 6onpmas cyobenuHuia + Tu3uH
E. Manas cyObenunuiia puOOCOMBI +
crapToBbIi K0JI0H n-PHK

5. Kierkmn, KOTOpble NPHHAIIEKAT

OHOMY YeJI0BEKY, CIIOCOOHBI
OJHOBPEMEHHO CHUHTE3UPOBATH
pa3Hble OeJKH. JTO BO3MOXKHO

MOTOMY UTO:

A.CuHTe3upOoBaHHbIE OCJIKU MOJTYyYarOT

B TIPOIlECCE CaMOCOOpPKH  pPa3HYIo
CTPYKTYpPY

B. OgHoBpeMeHHO B KJIETKax
TPaHCKPUOUPYIOTCS pa3IuJHbIC
yuactku JJHK

C.Knerku ogHOro oOpraHu3ma HMEIOT
pasnyro JIHK

D.B kieTkax MOCTOSHHO NPOUCXOISAT
pa3Hble MyTalluu

E.B kieTkax omgHOro opraHu3Ma Io-
pa3HOMY IPOUCXOAUT CUHTE3 OeTKa.

6. Onpeneante aHTHUKOAOHBI JJIsl T-
PHK, koTopbie y4acTBYHOT B CHHTE3€
OeJsika,
¢dparmentom JHK: AIII' I'TT ATI
A.TTTI IIIA TAILT

B. YI'Il A YAIL

KOAUPOBAHHOI'0 TAaKHUM
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C.AOI'TTT ATT
D.ALUI'ITY AVI
E.T'TT UYLl AAY

/. AMHHOKHCJIOTHbIE OCTATKH B
NOJIMNeNnTH/AEe COeTUHSIOTCS CBA3BIO:
A.Bopaopoanoit

B. MonHoi

C. IlentuaHoi

D. ducynbdpuaHoii

E. Makpospruueckoit

8. TpaHckpunuus MPOUCXOIUT B:
A.IluTorurazme

B. Anpe

C. S npermke

D.Mewm6panax IOI1C

E. Pubocomax

9. DyoHraumMsi TPAHCJASIUM — 3TO
npouecc:

A. Y muenus n-PHK

B. Y mmHEHUS MOIMHYKICOTHTHOM
enu

C. IIpucoenuuenus pubocom

D. VY imHeHust nenTtuaHON e

E. Coopku pubocom

10. Kak Ha3bIBAETCA npouecc
cospeBanust PHK?

A.Crinaiicunr

B. Dnonrarus

C. Tepmunarius

D. Moaudukarms

E. IIpouieccunr



IIpoTOKOJ NPAKTHYECKOT0 3aHATHS

Jata

3apanue Nel. Imanwvt oOuocunmesa oenka sykapuom.

JlaliTe Ha3zBaHWE MpoLEeCcCaM U YKAXKUTE TAE OHU MPOUCXOMAT.

1. JHK — npo-u-PHK — ...
2. mpo-u-PHK — M-PHK - ...
3. M-PHK —  CcyObeIMHUIBI pUOOCOM — ...
4. 1-PHK — ammuucHoanui T-PHK — ...
5 pubocoma + M-PHK R —
"+ amuuoamnui T-PHK A=
S — - crienuguyecKkue OCJIKU ¢

pa3ITUYHBIMUA (PYHKITUSIMHA — ...

3aganue No2. Pewuenue 3adau.

1. Hexoaupytomas nenb monekyiasl JJHK numeer takoe ctpoenue: A" AI'T LII'T

TI'A LIT. Onpenenute CTPOCHHE COOTBETCTBYIONICH YAacTH MOJICKYJbI Oelka,

CUHTE3UPOBAHHOM ITpHU ydacTnu kogupyronien nenn JJHK.

Pewenue:

2. Ogna nens JIHK coctoutr m3 1640 HYKICOTHIOB, U3 KOTOPHIX HHTPOHHBIE

yuactku coctaBistor 240, 120 u 320 mykneoruaoB. CKOJBKO aMUHOKHCIIOT

konupyet nanHas JJHK?

Pewenue:
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3. Ha onmnoit u3 neneit /IHK cuntesuposana u-PHK, B xoTopoit A-30%, [-10%,
V-26%, 11-34%. Onpenenute npoueHTHoe coaepkanne Hykiaeotuaos B [JHK.

Pewenue:

4. beaoK UHCYJIMH COCTOUT U3 51 aMUHOKHUCIOTHL. UTO Tspkenee: O€lIOK WM TeH,
KOTOPBIN ero koaupyeT? MoiekynspHas Macca aMuHOKHUCIIOTHI — 100a.e.m.

Pewenue:

Jara v mognuch, npenogaBartesis

3AHATHUE Ne 6
1. TEMA: MOP®OJIOI'UA XPOMOCOM. KAPHOTHII YEJIOBEKA.
’KNU3HEHHBIN ITUKJ KJIETKA. MUTO3
2. AKTyaJbHOCTb TeMbl. M3yueHue KapuOTHIIa 4YEJIOBEKA B HOPME W
NaTOJIOTUU MMeEeT OOJbIIOe 3HAYEHHUE IS MEAULMHBI, TOTOMY YTO TO3BOJISET
pa3paboTaTrh METOAbI AUATHOCTUKH XPOMOCOMHBIX OOJ€3HEN U MPOBEPKU JTHOOBIX
BEILIECTB HA MyTarcHHYIO0 aKTUBHOCTb.
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3. He.]'lb 3aHATHA. HSY‘II/ITB CTPOCHUC XPOMOCOM, MCETOAbLI HCCICAOBAHUIA

KapyuOTHUIIA YEJIOBEKA U MPUHITUIIBI KJIacCu(pUKAIMU XpoMocoM. [103HaKOMUTBCS C
JKU3HCHHBIM LIHMKJIOM KJIETOK. YMETh AaHAJIU3UPOBAaTh U3MEHEHUS KJIETOK U UX
CTPYKTYP BO BpeMs JKM3HEHHOTO IIUKJIA.

4. 3agaHusl AJsl CaMOCTOSITEJIbHOH pPadoTbl BO BpeMsi NMOATOTOBKH W
NpoBeAeHUS 3aAHATHS.

4.1 TeopeTudeckue BONPOCHI K 3aHATHIO:

1. Crpykrypa wuHTepda3HOro sapa YpPOBHH YIAKOBKHM TE€HETUYECKOIO
MaTepHaIa.

2. Kapuotun: yenoseka. [IpaBuiia XxpoMocom.

3. Kierounsit muki. MuTo3s, ¢aszbl MUTO3a, XapaKTepUCTHKA, 3HAUCHHUE.

4. TloHsiTue 0 MHUTOTMYECKON AaKTUBHOCTH TKaHeW. DakTopbl, BIUSAIONIME Ha
MHUTOTHYECKYIO aKTUBHOCTb.

5. Awmwuros. Hapymenue muto3a.

VY sykapHOTUYECKHUX KJIETOK BECh T€HETUYECKHIM MaTepuai HaXOJIUThCS B
aape. HutepdasHoe SApO COCTOUT M3 SACpHOM O00O0JIOYKH, KapUOIUIa3MBbl,
STPBITIIKA.

HAoepnaa 060n0uka cOoCTOUT U3 IBYX MeMOpaH, MEXIYy KOTOPHIMHU HAaXOIUTCS
NEPUHYKJIEAPHOE MPOCTPAaHCTBO. llepuHyKIieapHOE MPOCTPAHCTBO Uepe3 KAHAJIbI
OIIC cBs3piBaeT KapuorazMy W nuroriazmy. OOosiouka sigpa IpOHM3aHa
MHOTOYHUCJICHHBIMU TTOPAMH, KOTOPbIE MOTYT MEHSITH CBOU Pa3MEPHI.
Kapuonnazma conepxxut Boay, xpoMmatud, oenku-hpepmentsl, p-PHK, T-PHK, u-
PHK, sinepubie Oenku.

Aopvuuuko conepxut 6omnpioe konumuectBo p-PHK, Genku. 3xech oOpasyroTcs
CyOBeaUHUIIBI pHOOCOM. SIIpBIIKM OOpa3yroTCs Ha BTOPHYHBIX TIEPETSHKKAX
XPOMOCOM (SIIPBIIIIKOBBIE OPTaHU3ATOPHI).

Dyukyuu aopa:

1. Coxpanenue HacieacTBeHHOM nHopmaimu B Mmonekynax JIHK.

2. Peanuzanms HaciencTBeHHOW uWHMOpMAIMU TyTEM CHHTE3a OEJIKOB, YTO

oOecrneunBaeT MNoAACPKAaHHUEC BCCX JKU3HCHHLBIX ITPOLECCOB KICTKU.
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3. Ilepemaua wHacnenctBeHHoil wuHpopMmanmu nyréMm perumkanun  JIHK,
00pa3oBaHMs XPOMOCOM U UX JICJICHUSI.

[Ipouecchl, KOTOpbIE MPOMCXOAAT B AJpe: PEIUIMKALHMS, TPAHCKPHUIILHS BCEX
BusoB PHK, nponeccunr, o6pazoBanue pudbocom.

['enetnueckuii MaTepuan B UHTEp(PA3HOM SApe HAXOAUTCA B BHUIE XpomMamuna
(xommutekc JIHK u 6enkoB B cooTHOmeHnu 1:1).

B cocraB XxpomaTuHa BXOHIST OCHOBHbIE (THUCTOHOBBIE) U  KHUCJIOTHBIE
(meructoHoBBIe) Oenmku. IucmoHnoevle Oenku (OCHOBHBIE, WX BCETO 5 BHUIOB)
BBIMOJHAIOT  CTPYKTypHyIO0  QyHkuuto. Hezucmonoewvie 0Oenxu-¢hepMeHTbI
(xucabie, ux 6onee 100 BUIOB) y4acTBYIOT B MpoIleccax, KOTOPbIE TPOUCXOIST HA
JIHK (pennukanusi, TpaHCKPUILMS, pernapanus).

[Tpu neneHuu U3 XpOMaTUHOBBIX HUTEH (HOPMHUPYIOTCS XPOMOCOMBI. XPOMOCOMBI
UTPAIOT TJIABHYIO POJIb B MPOLIECCE KIETOUYHOIO AEJEHUs, T.K. OHH 00€CIIeYnBAIOT
nepeady HacIEJICTBEHHOM HHQOpMAaIuu OT OJHOTO IOKOJICHUS APYroMy U
Y4acTBYIOT B PETyJSIIIUU KIETOYHOro Merabonm3ma. B coctaB xpomocom
sykapuotuueckux kietok BxoasT JAHK, O6enku u nebonbiue konmyectsa PHK u
nouel Mg* u Ca?*. XpoMOCOMBI MOIyT HAXOAMUTHECI B 2-X CTPYKTYpHO-
(GYHKIIMOHATBHBIX COCTOSIHUSX:

1) Mdecnupanuzoeannom (ICKOHICHCUPOBAHHOM) — B HEICISIICHCS KIICTKE
XPOMOCOMBI HE BUJIHBI, 0OHAPYKUBAIOTCS JIUIIb TJIBIOKK U TPAaHYJIbl XpOMAaTHHA.
2) Cnupanuzoeannom (KOHICHCUPOBAHHOM) — KO BpPEMEHH JICJICHUS KJICTKU
XPOMAaTHH KOHJICHCUPYETCS ¥ IPU MUTO3€ XPOMOCOMBI XOPOIIO BUIHBI.

Ha pa3nnuHbIX ydyacTkax OQHOM U TOM K€ XPOMOCOMBI CHIMpPaIU3alrs XpOMaTHHA
HeoauHakoBa. C ATUM CBsi3aHa pa3iMyHash MHTEHCUBHOCTb OKPACKH OTICIbHBIX
Y4aCTKOB XPOMOCOMEBI. boiiee crnupanu30BaHHbIE M WHTEHCUBHO OKpAaIllCHHbBIC
YYACTKH (2emepoxXpomMamun) BBHIIOIHIIOT CHIPYKMYPHYIO WU peyisAmOpHYIO
¢dyukyuu. MeHee cnupanu3OBaHHbIE U C1a00 OKpalI€HHbIE  YYaCTKH
(2yxpomamun) BLINOIHSIOT UHPOPMAMUBHYIO PYHKUUIO.

XpOMaTHUH KJIETKH MOKET HaXOJUThCSI HA HECKOJIBKUX YPOBHSX OpraHU3aIllU WA

YIAKOBKH.
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Hykneocomnwiii (I). ToHKass HUTh HYKJIEONPOTEUAA COCTOUT W3 HYKIEOCOM.

Hymeocoma — 9TO 9aCTHlla, COACpIKalllasd IUCKHU U3 8 MOJICKYJI
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oenkoB-ructoHoB (Hz, H,a, Hs, Hs), Ha kotopyro nHakpyuen yuactok JIHK,
coctosimuit U3 140 map HykIeoTUA0B. [[MCKU CBSI3aHBI MEXIY COOOM OEIKOM-
ructonom Hi. Mexny auckamu Haxomutcs [IHK, cocrosimas uz 60-100 map
HYKJICOTUIOB.
Hyxneomepnwtii (2). [lpoucxonut nanpHenee ykopouenue JJHK 3a cuér
commkenus 8-10 nykneocom. O6pazyrorcs Hykaeomepot. Inuna JIHK
yMeHbLIaeTcs B 6 pas.
Xpomomepuwtii (Xxpomonemuuwtii, nemaeoopaznwiii) (3). Hykneomepsl
coOuparoTcs B rpyIibl, o0pa3ys xpomomepsl. J{nmuna JIHK ymensmmaercs B 10-30
pa3 ¥ 00pa3yrTCsi XPOMOHEMBI.
Memadgpasznwtit (4). 1I10THO ynakoBaHHas XpOMOHEMa B BHJIE JIUCKOB 00pa3yeT
Metadaznyro xpomatuay. JirHa xpoMocoMbl ymMeHbIaeTcs emi€ B 10 pas.

B xpomocomax pasznuyaioT nepeuuHyr) nepemsaxcky (LIEHTPOMEDY),

JEJSIIIYI0 XpOMOCOMY Ha 2 miaeua. Ha Hell UMEIOTCA KUHemoxopwl, K KOTOPbIM
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NPUKPEIUIAIOTCS HUTH BepeTeHa JeieHusa. KoHIpI 1iieueid Ha3bIBalOTCS
menomepamu. OHU HE TIO3BOJISIIOT COEOUHUTHCS XPOMOCOME C JIPYTHUMU
xpoMocomMamu. HeKoTopble XpOMOCOMBI HMEIOT 6MIOPUYHBIE NeEPEemANCKU,
KOTOPBIC OTIENISIOT YYaCTKH XpOoMOcoM (crnymuuku). LIeHTpoMepa MOXET UMETh
pa3IMyHOE PACIIOIOKEHUE, OT ATOTO 3aBUCUT (HOpMA XPOMOCOM:

e MemayenmpuuecKkue — IMEIOT OIMHAKOBBIC WJIU MTOYTH OJIMHAKOBBIE I1JICYH;
o C(Cybomemayenmpuyeckue — 1IN HEPABHOUN BEJIMYNHBI;

o AKpouenmpuueckue — AMCIOT TAIOYKOBUIHYIO (HOPMY, C OYCHb KOPOTKHM
BTOPBIM IIJIEYOM.

Ilpasuna xpomocom:

1. Ilpaeuno nocmoancmea uucna xpomocom (4MCIO0 XPOMOCOM U XapaKTEPHbIE
0COOCHHOCTH UX CTPOEHHUS — BUI0BOM MPU3HAK. )

2. Ilpasuno napnocmu Xpomocom (XpoOMOCOMBI, KOTOPbIE€ OTHOCSITCSI K OJIHOM
nape, Ha3bIBalOTCS TOMOJIOTHYHBIMH. OHHM OJIMHAKOBBI 110 BEJIMYMHE U CTPOCHHUIO.)
3. Ilpasuno unoueudyanvnocmu xpomocom (Kaxpaas Tapa XapaKTepu3yeTcs
CBOMMH 0COOEHHOCTSIMH. )

4. Ilpasuno HenpepvleHOCMU  XPOMOCOM  (XPOMOCOMBI  CIOCOOHBI K
aBTOPEIPOAYKIIMH ITPH JICTICHUN KIICTKH.)

B sipax comaTtnyeckux KIETOK (KJICTKH Tela) COJACPIKUTCS IOJIHBIA, TBOWHOM
Habop xpoMocoM. Takoit HaOOp Ha3bIBACTCS OUNIOUOHBIM U 0003Ha4YaeTcs 2N. B
A/lpax TMOJOBBIX KJIETOK M3 KaXIO0HW Mapbl TOMOJIOTUYHBIX XPOMOCOM
MPUCYTCTBYET JIMIIb OAHA. Takoi Habop Ha3. 2an10udHBIM 1 0003HAYaeTCs N.
JurnimonaHeIii HA0OpP XPOMOCOM KJIETKH, KOTOPBIA XapaKTEPU3YETCS WX UYUCIIOM,
BEITUYMHON 1 (DOPMOIA, HA3BIBACTCS] KAPUOMUNOM.

Houozpamma — 5TO0 CHUCTEMATU3UPOBAHHBIN KApUOTHUII, KOTJIa XPOMOCOMBI
PACIOJIOKEHBI B TIOPSIIKE YMEHBIIICHUS UX JIJIUHBI.

HopmanbHblil kapuotun yenoBeka — 46 xpomocoM, uiu 23 napsl. 3 Hux 22 napel
— @ymocomsl — OHU OJIMHAKOBBI Y )KEHCKOTO U MY>KCKOTO OpraHu3Ma U OJiHa mnapa
— MOJIOBBIE XPOMOCOMBEI (2€mepoxXpomocomul).

Kusnennwtii yuxkn — 5TO TEPUOJI OHTOTEHE3a OT 3apOXKIEHUsS (lleJeHus) o

rUOEIIM WIN CIICYIONIETO ICJICHHUS.
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Knemounwiit (mumomuueckuit) yuki — 3T0 NEPUOJ KU3HU KIIETKH OT OJHOTO
JICJICHUS 10 APYroro. ITOT LUKJ COCTOUT U3 TPEX IJIaBHBIX CTAIHI.

e  Unrepda3sa.

e  MuTo3 (KapHOKHHE3).

e [[uTOoKMHE3.

Nurepdaza — 310 mnepuoa Mexay AeTCHUSIMH KieTku. OHa BKIIOYAeT TpHU
nepuoja:

1) Ipecunmemuueckuu (G1) — uner cuare3 PHK u OenkoB. 3a cueT HHX

BOCCTAHABIIMBAIOTCA U JAUPPEPEHUUPYIOTCS OPraHOM]Ibl KJIETKU IOC]IE MUTO3A.
Knerka pacrer. XpomocoMa CcOCTOMT U3 OJHOM Xpomartuabl. Habop
IeHETUYECKOro MaTepuaina 2N2C, rae n — KOJIUYECTBO XPOMOCOM, € — KOJIMYECTBO

JTHK.

2) Cunmemuueckuu (S) — npoucxomut penyrukanus JIHK, cuHTes OeskoB

(rucroHoB). Kaxkas xpoMocoma COCTOUT U3 ABYX XpoMatu. 2N4cC.

3) Hocmcunmemuueckuu (Go>) — nner cunre3 AT®, PHK, GenkoB BepereHa

neneHus: (TyOynauHOB). [lensitcs MUTOXOHApPUM W XJoporuiacTel. lleHTpronu
yIBaWBAIOTCS, HAUMHAET 00Pa30BBIBATHCS BEPETCHO ACICHMs. 2N4C.

Murto3 coctout u3 4-x ¢as:

1) IIpoghaza — XpOMOCOMBI CIHUPATU3YIOTCS, YKOPAYUBAIOTCS, YTOJIIAIOTCS.
XpoMatusibl OTTAIKUBAIOTCS M COEAUHEHBI TOJBKO B OOJACTHU IIEHTPOMEPHI.
SAapeimku w gnepHas MeMOpaHa pa3pylialoTcs. XPOMOCOMBI MOMAJaloT B
uuromazmy. lLleHTpuomm pacxomdrcss K modrocaM KIETKH. BOKpyr Kaxzaou
LHEHTPHUOIU 00pa3yloTCsi HUTH BepeTeHa JieieHus (38e31a). 2n4c.

2) Memadghaza — XpoOMOCOMBI PUKPEIUIAIOTCS CBOMMHU IIEHTPOMEPAMHU K HUTSIM
BepeTeHa jenieHus. OHU BBICTPAUBAIOTCS 11O SKBATOPY, XOPOIIO BUJIHBI U UMEIOT
X-00paznyo dopmy. 2n4c. Memadhaznyro naacmunkKy WCHOJB3YIOT s
U3Y4YCHUS] KapUOTHIIA.

3) Anaghaza — xaxnas ueHTpOMEpa PaCIUICIUISICTCS HA JIBe. XPOMATHIIbI OTXOIST
Ipyr ot npyra. HuTu BepeTeHa MejeHusl OTTITUBAIOT JOUYEPHUE XPOMOCOMBI K
MIPOTHUBOIIOJIOXKHBIM MOJ0caM. 4n4c.

4) T, eﬂogﬁma - XPOMOCOMBI NNEpEMCIAr0OTCA K IIOoJrI0CaM KJICTKH,
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JNECIUPAN3YIOTCS, YMIMHAIOTCS ©W WX YyKe He BuaHo. Hwutm BepereHa
paszpymaroTcsi. Y KaXJIOro IoJiIoca BOKPYI XpPOMOCOM 00pasyercs sjiepHas
0005104Ka, MOSABISAETCS SAPHIKO. Habop reHeTHdeckoro Marepuaia B KakIOM
sanpe — 2n2c.

5) Humokune3 — 510 Pa3acCiICHUC HUTOINIA3Mbl MCXKIY IBYMA OOYCPHUMH

kineTkamu. HaGop reneTnyeckoro mMarepuaia B KaKJI01 KieTke — 2N2C.

3HayeHue MUTO3A:

1) I'ememuueckasn cmaodunvnocms. B pesynbrare MHTO3a IOJYYArOTCS JBE
JIOYEPHUE KIIETKU, KOTOPBIE COJEPKAT CTOIBKO K€ XPOMOCOM, CKOJIBKO UX ObLIO B
POAUTENBCKON KIIETKE.

2) Pocm. B pe3ynbTare MUTO30B YMCIIO KJIETOK B OPTaHU3ME YBEITUIHBACTCSI.

3) becnonoe pazmnosicenue, pezenepayus u 3ameuienue Kiemox.

AMHUTO3 WIH TpPSIMOE JeJIEHHE KJIETOK MPOUCXOAUT MyTEM JEJNEeHHsS sapa
NEPETSHKKON 0e3 BepeTeHa AeNIeHHs. AMUTO3 XapakKTepeH JUIsl OJHOKJIETOYHBIX
OpraHn3MOB.

JHIOMHUTO3 — yBEJIMYEHUE yuciaa XxpomocoM. [Ipoucxoaut B pesynbraTe TOTO,
YTO IOCJIE JIEJICHUS XPOMOCOM, JIEJICHUE Apa He MpoucxoauT. Tak oOpasyrorcs
NOJUIUIOUJHbIE  siApa. Ilpm  SHIOMHUTO3€  KJIETKHM  MPOAOJIKAIOT  CBOIO
KU3ZHEIEATEIbHOCTb.

IMosurennss — yBenuyeHHe KoJmdecTBa XpomMoHeMm. OOpa3yloTcs THUTaHTCKUE
XPOMOCOMBI (0OHAPYKEHBI B CIIFOHHBIX KeJe3aX JTUUYUHOK JIBYKPBUIBIX ).

B CHOXHBIX MHOTOKJIETOYHBIX OpPraHM3MaX PACTEHHM M KUBOTHBIX KIIETKH
OTHEIBHBIX OPraHOB W TKAaHEH XapaKTEPU3YIOTCS PA3JIWYHOW MUTOTHYECKOU
aKTUBHOCTBHIO. UccnenoBanue KJIETOYHOTO JIeTeHUS MOCPEJICTBOM
paaroaBTOrpaguu 1aao0 BO3MOXKHOCTh Pa3JelUTh BCE TKAHW HA TPH KaTErOpUHU
KJIETOUYHBIX KOMIUIEKCOB:

® cmadubHble — IPAKTUYECKU HE NENATCS (HEPBHBIE TKAHM);

® pacmyujue — 4acTh KJIETOK CIIOCOOHA K MUTO3Y (MBILIIIBI);

® 00HOGAIOWUeECA — BCE KIIETKU Aenarca. Yuciao BHOBb 00pa30BaHHBIX KIETOK

PaBHO YKCITy MOTUOMIUX (IMUTEITNI KOXKH).
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Hapymienne Muto3a npuBoAUT K 00pa30BaHUIO KJIETOK C PA3HBIMU KapUOTHIIAMHU.

HapymeHI/Ie CTpOCHU BEPCTCHA ACIACHUSA IIPHUBOJAUT K HCKPATHOMY YBCIMYCHUIO

HWJIN YMCHBIICHHUIO YHUCJIAa XPOMOCOM B COMATHMYCCKUX KIICTKAX. OTO BEI3BIBACT

Pa3JINYHBIC 3a00J1eBaHMS.

4.2. TecThbl IJI1 CAMOKOHTPOJIS:

1. Kakoii BU/I XpoMaTHHA

(pYyHKIMOHAJIBHO aKTUBHbIN B
HHTep(Pa3HOH KIeTKe?

A. ®aKkynbTaTUBHBIN T€TEPOXPOMATUH
B. KOHCTUTYTHUBHBIN reTepOXpOMATHUH
C. DyxpomatuH

D.VY-xpomarun

E. X-xpomarun

2. Ha kakoil cTaguu KJIETOYHOIO
HHMKJIA TOMOJIOTHYHbIE XPOMOCOMBI
JOCTHIAKOT

MOJIKOCOB KJIeTKH,

EeKOH/EHCUPYIOTCSH,  BO3Jie  HHX
dpopmupyercsti sizepHast  000J104KA,
BOCCTAHABJIMBAaETCHA SIAPBIIIKO?
A.Tlpodaza

B. Meradaza

C.Tenodaza

D.IIpomeradaza

E. Anadaza

3. Y4acTkum XpoMoCOM, K KOTOPbIM
NPHUCOEUHAIOTCH HUTH BepeTeHa
JeJIeHHs, HA3bIBAKOT:

A.Ilnevo

B. Tenomepa

C. Kuneroxop
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D.BropuuHnas nepersxka

E. CiiyTHuK

4. Kakoe Ko0JIM4eCTBO XpPOMOCOM B
KAPHOTHIIE 'KEHIIUHbI?

A.23
B.46
C.24
D.48
E. 92
5. B

KYJbType KJIETOK

3JI0Ka4eCTBEHHOH OITyX0JIH
Ha0/II04a/IM  /1eJIeHHe KJIETOK, IPH

KOTOPOM SI/IP0 MOAEJHJIOCH IYTEéM

o0pa3oBaHus NepPeTsikKKU 0e3
oOpasoBaHus aXpOMATHHOBOI'0
anmapara. Taxkoe AeJIeHue
HA3bIBACTCH:

A.TlonmuTenus

B. Meiio3

C. Muto3

D.BnaomuTo3

E. Amuro3s

6. B kakoil mepuoJ MHUTOTHYECKOIO
nukiIa npoucxoaut yasoenue JTHK?

A.Untepdaza



B. Tenodasza

C.IIpodaza

D.Meradaza

E. Anajdasa

7. K kakomy THNYy KJIETOK IO
CIIOCOOHOCTH K JeJIEeHUI0 OTHOCHATCS
KJICTKH MeYeHu?
A.CrabuibHbie
B.T'enepaTtuBHbIC

C. Pactymue

D. O6HoBastOIIMECS
E. ComaTnueckue

8. KakoB Ha0op reHeTHYECKOIo
MaTepuaja Ha cTaaud aHadasbl
mMuTo3a’?

A.2n2c

B.n2c

C.2n4c

D.4n4c
E.nc

9. Kak HA3bIBAETCH daza
MHUTOTHYECKOr0 IHUKJA, HA KOTOPO
H3Y4Yal0T KAPUOTHII YeJi0oBeKa?
A.Unteppdaza
B. Anajdasza
C. llutoxkunes
D.Tenodaza
E. Meradaza
10. Ha KaKoil cTaauu
MHUTOTHYECKOT0 IHUKJIA XPOMOCOMBI
pacxoasiTcs K MOJI0CAM KJIeTKH?
A.Anadaza

B. Tenojdasa

C.UnTepdaza

D.Meradaza

E. IIpodaza

IIpoToKko NPAKTHYECKOT0 3aHATUS

JlaTta

3aganue Nel Tunot xpomocom uenogekxa.

N3yuute mno wmukpodororpadumn MeradazHONl TUIACTUHKH U3  KYJIBTYpPHI
TUM(GOIMTOB THUIBI XPOMOCOM uYesioBeka. Haiinmure Bce THMBI, 3apHCyWATE B
anpb0OMe  MPOTOKOJOB MO  OJHOM  XpoMOcoMe, MeTa-, cyOmeTa- |
aKpOIICHTPUYECKYI0O CO chmyTHUKOM. Ha omHOit W3 XpomMocoM 0003HAYbTE

LEHTPOMEPY, IJIEYU, BTOPUUHYIO NIEPETKKY, CITyTHHK.
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3aganue Ne2 MumomuuecKkuii WuK1 Ki1emKu.

N3yuurte 1o Tabiuiie cXxeMy MHUTOTHYECKOTO ITUKIJIA JUIIOMJIHOM KIIETKH (2n) U

3apUCyHITe, YKa3aB Ha3BaHUE MEPUoAa, KoamdecTBo xpomocom, u JIHK.

3ananue Ne3 Mumo3 ¢ knemkax Kopeuika Jiyka.

PaccMmoTpuTe o 00dbIIMM YBEIMUYEHHEM MUKPOCKOIIA MpenapaT Kopeuika Jyka.

Haiinure cragum uaTepdassl, mpo-, MeTa-, aHa-, TeJiodasbl, 3apUCyITe UX.

JaTta u moanmuchy npenogaBares

CuTyalnmoHHLIE 3aJIaYHN:

1. Bo Bpemsi HapylleHHss MUTO3a B KJIEeTKe (KyJIbTypa TKaHHU YEJIOBEKA)
XpoMaTUAbl OJHON M3 XpPOMOCOM HE Pa3oUUIMCh B JOYEpPHHE s/ipa, a MOMNald B
0J1HO 571p0. CKOJILKO XpOMOCOM OYJIET B sJipax JOYEPHUX KIIETOK?

2. B sape comarmueckoil KJIeTKH ueioBeka 46 xpomocoM. CKOJBKO XpOMOCOM

6y,Z[CT B KJICTKC Ha CTaAWH 3aBCPUICHUSA TGJIO(baSBI MuTO3a? MI3MEHHUTCS 11U Macca
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JIHK 1 06b6€M renernyeckoit nHbopmarmm?
3. B sape kinetkn koxku yenoBeka 46 xpomocoMm. CKOJIBKO XpOMOCOM OyJeT B

KJIETKE Ha CTaauu aHadaszbl MUTO3a?

SAHSATHE Ne 7
1. TEMA: PASMHOXEHME — YHUBEPCAJIbHOE CBOMCTBO
KHUBOI'O.
2. AKTyaJIbHOCTBH TeMbl. Pa3MHOXEHHE — OHO W3 OCHOBHBIX CBOMCTB JKHBOTO.
KOTOpoe 00ecreunBaeT HEMPEPhIBHOCTh KU3HM HAa BCEX YPOBHAX OpraHu3alluu
KU3HHU — OT MOJIEKYJISIPHO-TEHETHUECKOTO J10 OrochepHOTo.
3. Heanb 3anusaTusa. O0BICHUT, MEXaHU3MBbI TIpoTekaHusl Meio3a I u meiosza 11,
UX OMOJIOTMYECKOE 3HAUCHUE.
4. 3amaHusi AJsl CAMOCTOSITEJIbHOW PpadoThl BO BpeMsi MOATOTOBKH H
NpoBeeHUs 3aAHATHS.
4.1 Teoperuyeckue BONPOCHI K 3aHATHIO:
1. Pa3zMHOXXe€HHE — OCHOBHOE CBOMCTBO JKMBOTO. DOPMBI pa3MHOKCHUS.
2. Meiio3: IUTONOTHYECKUE U TCHETHYECKHIE 3aKOHOMEPHOCTH.

3. 3HayeHue Meiiosa.

Pa3zMHOKeHHEe — 3TO CIIOCOOHOCTh OPraHM3MOB BOCIHPOHM3BOIUTH ceOe

MOJIOOHBIX.

QODMbl DA3MHOIICCHUA .

|. BecnoJjioe
¢ VYV OAHOKJICTOYHBIX:
1. /lenenue — B ocHOBE JIGKUT MUTO3 (aMe0a, mapaMerus).

2. Illuzozonusn unu muoxycecmeennoe oejienue (MaIpUHHBINA TJIa3MOIH).

3. Iloukosanue (6axTepuu, IPOXKIKH).

4. Cnopooopazosarue (CHOPOBUKH).

e Y MHOIOKJIETOUYHBIX:

1. Bezemamueno — pa3MHOXEHUE TPYNION KIETOK.

a. Ilouxosanue (ruapa);
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b. ®@pacmenmayus (xopyaTHIC YCPBHU);

C. Becemamuenvimu opzanamu (KOpeHb, JIUCT, CTEOECIID);

d. Ilonusmopuonus — pa3BUTHE HECKOJBKHX 3apojbIIed W3  OJHON
OIUIOIOTBOPEHHOM SIMIEKIETKUA (PBIObI, MTHUIIbI, MJICKOMUTAIONINE, B TOM YHUCIE
YeJIOBEK — OIHOSMIIOBBIC OJIM3HEIHI).

2. Cnopamu  —  pa3MHOXEHUE  CICHUAIM3UPOBAHHOW  KJIETKOW  (MXH,
MAIIOPOTHUKH).

I1. HonoBoE

e VY OAHOK/JIETOYHBIX:

1. Konbrocauua — HOBBIX ocobOeil He oOpaszyercs, a JHIIb MPOUCXOJAUT OOMEH

TeHEeTUYECKON nHpopManue (0akTepuu, MapaMennn).

2. Konynayusa — nBe 0coOM PEBPAIAlOTCS B TAMETHI, COSTUHAIOTCA U 00pa3yroT
3UroTy (MasIpUHBIN T1a3Moui). BcTpeuaeTcs: Tpu BUaa KOMYJISIUU:

—  U302amus — CIIABAKOTCS MOJBHKHBIC, OJIMHAKOBBIE 110 pa3MepPy IaMEThI;

— @HU302amMus — CIIVBAIOTCS NOJBW)KHBIE, HO Pa3HbIE 110 pa3Mepy IaMeThl;

— o0o2amus — CIMBAIOTCS TaMEThl: KpylHas HENOJBM)KHAsS (SHLEKIIeTKa) U
MeJKasi IOJBMKHasI (CIEPMAaTO30M ).

e Y MHOIOKJIETOYHBIX — Konyaayus. Pa3zButue raMer MpOUCXOAMUT B MOJIOBBIX
xene3ax. CnepmMaTo30U/Ibl 00pa3yroTcs B CEMEHHHUKAX, a AULIEKIETKU B SIMYHUKAX.

I11. ITapTeHorene3 — ocob6as ¢popMa pazMHOXKEHUS. DTO Pa3BUTHUE OPTraHU3MOB

Y3 HEOIUIOJIOTBOPEHHOM SIMIIEKIIETKU. BBIBAET €CTECTBEHHBIM M MCKYCCTBEHHBIM.
EcTtecTBeHHbII — 00/MTaTHBIN (00s13aTeIbHBIN) U (DaKyTbTaTUBHBIM.

Meiio3 — 310 croco0 aeneHus mpu 00pa30BaHUM IMOJOBBIX KJIETOK JYKapHOT, B
pe3yJibTaTe KOTOPOro XPOMOCOMHBIM HAaOOp yMEHbIIAeTcs B JiBa pasza. Meios
MPOUCXOUT TPU O0OpPa30BAHUM CIEPMATO30UJIOB U SMUIICKICTOK Yy JKUBOTHBIX U
py 00pa30BaHUU CHOP Y OOJIBIIMHCTBA PACTEHUU.

Meno3 COCTOUT U3 ABYX IMOCJEA0BATEIIbHBIX JCIICHUN:

e Pedykuyuonnozo;

® JK6aAUUOHHO20.

Humepgaza — 1. [Tpoucxonur penymnukanus JJHK. Kaxnas xpomocoma coctout
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U3 IByX Xpomatu. 2n4c.
Peoykuuonnoe oenenue coctout u3 4-x as:

1) IIpoghaza — 1.

[Ipodaza —1cocrout u3 5 craauii:

— Jlenmonema — ctaiusi IJIMHHBIX, TOHKUX, CJ1a00 CIIUPATU30BAHHBIX HUTEH.

— 3uconema — cTaaus TOMAPHOTO COEAMHEHUS TOMOJIOTHYHBIX XPOMOCOM
(KOHBIOTAITHSA).

— Ilaxunema — ctaausi TOJCTBIX HUTEH. [ OMOJIOTHYHBIE XPOMOCOMBI COEAMHEHBI
B OuBajeHTHl. MeXIy TOMOJOTUYHBIMH XPOMOCOMAaMH MPOUCXOAUT OOMEH
y4acTKaMmu (KpOCCHUHTOBED).

— Jlunnonema — TOMOJIOTUYHBIE XPOMOCOMBI HAUMHAIOT OTTAJIKUBATHCS.

— Jluakune3 — OTTAJIKUBAHUE TOMOJOTUYHBIX XPOMOCOM MPOAOIKAETCS, HO OHU
€IIe COCTMHEHBI CBOMMU KOHIIAMHU.

K koHily mnpogazei-1 XpoMOCOMBI TOJHOCTHIO  YIJIOTHEHBI, IIEHTPHUOIH
MUTPUPYIOT K TIOJIOCaM, SIAPBIIIKA U siiepHas MeMOpaHa pa3pylaroTcs.
XpoMOCOMBbI TIOMAAAOT B LHUTOIIa3My. LleHTpuosum pacxomsTcs K MOJrocam
KJIeTKH. BOKpyT Kax 0¥ IeHTproJik 00pazyeTcsi BepeTeHo aeneHus. 2Nn4c.

2) Memadghaza — 1. BuBaneHTbl XpOMOCOM BBICTPAMBAIOTCS 1O 00€ CTOPOHBI OT

sKkBaTopa. HUTH BepeTeHa JeNeHHs MPUKPEIUISIOTCS K IIEHTpOMEepaM XpPOMOCOM
TOJIBKO C OJTHOM CTOPOHBI. 2N4C.

3) Anaghaza — 1. Hutu BepereHa JIEJICHHS COKPAIIAIOTCSA, W IEIbIE XPOMOCOMBI

OTTATHUBAIOTCA K IOJIFOCAM KJIETKH. 2N4cC.

4) Tenogpaza — 1. Korna XpoMOCOMBI TOCTHTHYT TIOJFOCOB KJICTKH, HUTH BEpETCHA

pazpymarTcs. Y KaXIO0ro IOJKca BOKPYT XpOMOCOM oOpasyeTcsi sijepHas
00010uKa, OSIBIsIETCS sAphImKo. [{uTomnasma nenutcsi, 00pasyercs 1Be KICTKH.
Halop renetudeckoro matepuana B KaKJI0M sjpe — N2C.

Takum oopazom, 6 pe3yibmame peOyKUUOHHO20 OelleHusn oopazyemcsa o0ee
K1emKu, 8 KOmopvix HAOOP XpOMOCOM — 2aniouoHulil, a koauuecmeo /IHK euwie
Y080€HO (Kaxcoas Xpomocoma coCmoum u3 08yxX Xpomamuo).

Humepdghaza — 2. Kopotkas. B Heit oTcyTcTBYeT S-1iepro.
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IkeayuonHnoe oeenue cCoCTout u3 4-x (as:

1) IIpoghaza — 2. XpoMOCOMBI XOpOIIO BHIHBI. LIeHTpHONMM pacxonsaTcs K

IOJIFOCaM  KJIETKU. BOKpYr KaKnoW LEeHTpuosin oOpa3yeTcs BEpETEHO ACIICHUs

(3Be3ma). SAnpeiiku U siaepHast MeMOpaHa pa3pyliatoTcs. XpoMOCOMBI TIOMAIal0T

B LIUTOILIa3My. N2C.

2) Metadaza — 2. XpoMOCOMBI BBICTPaWBAIOTCS 1O 3kBaTopy. HuTH BepereHa

ACIICHUA IMPUKPCINIAIOTCA K UX HECHTPOMEpPaM C obenx CTOPOH.

3) Anaghaza — 2. Kaxxnas neHTpoMepa pas3ieisieTcss Ha JABE. XPOMATHIBI OTXOASAT

Apyr OT Apyra. Hutu BCPCTCHA ACJICHHUA OTTATNBAIOT AOUYCPHHUC XPOMOCOMBI K

MIPOTUBOIIOJIOKHBIM TTOTF0caM. 2N2C.

4) Tenoghaza _— 2. XpOMOCOMBI

nepeMemaroTcsa K  IoJirocaM  KJICTKH,

ACCIINPAIU3YIOTCA, VYIJIMHAIOTCA HW HNX VYKC HC BHIHO. Hutu BCPCTCHA

paspymarTcs. Y KaXAOro IOJI0ca BOKPYT XPOMOCOM o0pasyercs sjepHast

oOonouka, moOsBIsAETCS sAphIKO. [lpoucxoaut nurokmue3. OOpaszyercs 2

KJICTKH. Ha6op ICHCTHUYCCKOI'O MaTCpHala B K&)I(I[Oﬁ KieTtke — NC. Takum

o0pa3oM, U3 0OIHOM MaTEPUHCKOMN KIIETKHU 00pa3yercs 4 JOUYEPHUX.

3HaueHue meio3a:

1) B pe3ysbrare Meiio3a MoJOBbIE KIETKH UMEIOT TalIOUIHBIA HAOOp XPOMOCOM.

9T0 obOecrneynBacT MOCTOSHHOE YHUCII0 XPOMOCOM B 3UTOTC AJIA KAXKAOI'O BUJA.

2) Meiio3 obecrieurBacT KOMOMHATHBHYIO H3MECHUNBOCTh OPTaHU3MOB 3a CUET:

e Kpoccunrosepa.

e HezaBucumoro KOM6I/IHI/IpOBaHI/IH HCTOMOJIOTHYHBIX XPOMOCOM.

3) B pesynbTate Meilio3a Bce KIETKH OTJIMYAIOTCS KOMOMHAIMEH TOMOJOTHYHBIX

XpOMOCOM M COCTAaBOM I'CHOB B HHUX.

4.2. TecThl 1JII CAMOKOHTPOJIS:

1. B kakoii ¢aze Meii03a MPOUCXOTUT
KOHBIOT AU rOMOJIOTHYHBIX
xpomocom?

A.Jlentonema npogassi-1

B. ITpodaza-2
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C. 3uronema npodassi-1
D.Meradaza-1

E. uakunes npodaszbi-1

2. HazoBute ¢a3y Meiio3a, B

KOTOpOi/'I KOJIHYIE€CTBO I'€CHETHYIECCKOTO



matepuaja 2mn4c U OUBAJICHTHI
XpPOMOCOM BBICTPAMBAKTCH MO 00e
CTOPOHBI OT IKBATOPA:

A.Anadaza-1

B. Meradaza-1

C. Tenodaza-2

D.IIpoda3za-2

E. Aradaza 2

3. Kakoe K0/1n4ecTBO reHeTH4eCKOro
MarepuaJja B Teaodase -1 meiioza?
A. nc

B. 2n4c

C. n2c

D. 4n4c

E. 2n2c

4. B anaga3ze-1 meiioza K Kaxaomy
U3 TMOJIIOCOB KJIETKH YeJIOBeKa
pacxoasiTes:

A. 46 xpomocoM, 92 monekynsl JJHK
B. 92 xpomocomsl, 92 momnekynsl JIHK
C. 23 xpomocowmsl, 46 monekyn JJTHK
D. 92 xpomocowmsl, 46 monekyn JJTHK
E. 46 xpomocom, 46 monexyn JITHK
5.B sape coMaTH4YeCKOW KJIETKH
MYUIIKH ApPo30pujbl — 8§ XpomocoMm.
CKoJIbKO XpoMOcOoM OyaeT B KJeTKe
Ha cTaauu aHagaspl-27?

A.8

B.16

C.4

D.32
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E. 64

6. HazoBute cnoco0bl  MOJIOBOIO
Pa3MHOKEHUS:

A.Konbroranus ¥ mm30TrOHMSI

B. ITapTenorenes u pparmeHTarus
C.IloukoBaHue ¥ CTPOOHIISIIHS
D.Konsbtoramus u KOMyJIsIus

E. ITonusMOpHOHUS 1 KOITYJISALUS
7.Ha kakoii cragum  Meiio3a
J0YepHHEe XPOMOCOMBI PACXOIATCH K
MOJIIOCAM KJIEeTKH?

A.Anadaza-1

B. Meradaza-1

C. Tenodaza-2

D.Ilpodaza-2

E. Anadaza 2

8. KpoccuHrosep npoucxoaur B:
A.Tlpodaze-1
B. IIpodasze-2
C.Mertadaze-1
D.Tenodaze-2
E. Untepdaze-1
9. Penykuus XPOMOCOMHOI'0O
MaTepuaJia MPOUCXOIUT HA CTATUM:
A.Mertadassi-1

B. Merada3bi-2

C. Tenodazpi-2

D. Anadassi-1

E. Ilpodassi-1

10. CkobKO KJIETOK oOpa3yercs u3
OHOH

MATEPHMHCKOH KJIeTKH B



pe3yJjabTaTe Meiio3a? C.3
Al D.4
B.2 E.8

IIpoTOKO0J NPAKTHYECKOTO 3AHATUSA

[laTta
3amanue Nel Buowt pazmnoscenus.
3anoaHuTe TabIUILY.

Buabl pazmHoxeHust Y Koro npoucxoauT
Murto3 Ha 2 ocobu
MHOX€eCTBEHHOE
Becnouoe: JiereHue (IM30TOHMS)
*Jy [ToukoBanue
00HOK1EM OYHbBIX
CnopooOpa3oBanue
IToukoBanue
CnopooOpazoBanue
°*y
[TomamOpuoHwUs
MHO20KIEMOYHBIX
BereratusHoe
Konnwroramms
Konysinus
IHonoBoe:
oy a.
OOHOKIeM OYHbBIX 5
B.
Konynsiius (Bum)
°*y
MHo20K1Iemounblx | [TapTeHorenes
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3ananue Ne2 CpasnumenvHas Xapakmepucmuka Mumo3a u meiosd.

3anoyiHUTE TabJIHILY:

Meiio3
da3pl Murto3

IlepBoe Bropoe
JAeJIeHHe JeJIeHHe

Ilpogpaza

Memacdhaza

Anaghaza

Tenogasza

Jna kakux Kiemok
Xapaxkmepeu

Konuuecmeo knemok,
Komopbwie oopasyiomcs
U3 00HOU MAMEPUHCKOU
K1emKu

Jata u moanucey npenogaBareis

CUTYalMoOHHBIE 3aJIaYU:

1. K kakoil ¢opMe pa3sMHOKEHHS OTHOCUTCS IMOJUAIMOPUOHUS, BCTPEUACTCS JIH
OHa y uenoBeka?

2. ]IBoe MyxuuH (MOHO3MTOTHBIE OJM3HENbI) BCTYNWIM B Opak ¢ JByMs
KEHIIMHAMU (TOXe MOHO3UTOTHBIE Onm3Helbl). B kaxmol cembe poauIIoCh IO
MaJbuuKy. BylyT 11 OHM OXO0KU APYT Ha Ipyra, Kak MOHO3UTOTHbIE OJM3HEIbI?

3. HOquy KOHBIOTalIMIO HAa3bIBAIOT IIOJTOBBIM IIPOLIECCOM, a4 HE paSMHO}KeHI/IeM?
60



3AHSATHUE Ne 8

1. TEMA: BUOJOI'MYECKHUE OCOBEHHOCTHU PEIMTPOJAYKIIUU

YEJIOBEKA. TAMETOI'EHE3
2. AKTYaJIbHOCTh TeMbl. 3HaHUS OMOJIOTHYECKUX OCOOCHHOCTEH pPEenpOayKIINH
YeJloBeKa M BIWSHHUS Ha HEE COLMAIBHBIX ()aKTOPOB OYEHb BAXKHO JJISI KaXJO0TO
YyeJI0BEKa.
3. Heasn 3ansaTusi. Hayunutbcs TpakToBaTh 0COOCHHOCTH PEMPOIYKIIMH YEJIOBEKA B
CBS3U C e OMOCOIMANThbHOW CYIIHOCTHIO; HW3YYHTh MEXAHW3M TaMETOreHe3a,
BBISICHUTh XapaKTEpPHbIE OTJIWYUTENIBHBIE 4YEpPThl OBO- M CIIEpMaTOreHe3a H
O0COOCHHOCTH OILJIOJIOTBOPEHUSI.
4. 3aganus 1J1sl CAMOCTOSITEJIbHOM pa0oThl BO BpeMs NMOATOTOBKH U
NnpoBeJeHus 3AHATHS.
4.1 Teoperuveckue BONPOCHI K 3aHATHIO:
1. ITonossie kneTku. CTpoeHue, GyHKIIHMH.
2. "'ameroreHnes: ciepMaToreHes3, OBOI'CHE3.

3. OmnomoTBopenne. OCOOCHHOCTH PENPOIYKITNN YSIOBEKA.

Ilonogvie kKnemku (2amemst) BHIIONHIIOT (QYHKUUIO [epeAadu
HACJIEICTBEHHOI0 MaTeprasa OT POJUTENIEH K TOTOMKaM.

Cnepmamo30udbt — MyXCKU€ MOJI0BbIC KJIeTKH. OHM MOJIBIKHBIE (00eCeYnBaloT

BCTPEUY ramer), MHKPOCKOTTMYECKUX pa3MepoB. CnepMato30usl
MJIEKOIIUTAIOIINX COCTOST U3 207106KU, uieuku u xeocma. Ha nepeqHeM KoHIE
207106KU HAXOJIUTCS akpocoma (BUIOM3MEHEHHBIN anmapat ['oiabxu). AKkpocoma
BBIICIISIET (DEPMEHTBI, KOTOPBIE PACTBOPSIIOT OO0O0JOYKU SULICKICTKH. OCHOBHYIO
Maccy TOJIOBKM 3aHMMaeT sAapo. lluromnasma HaxoAWTCS B KUAKOCTHO-
KPUCTATMYECKOM COCTOSSHUHU. B wmtelike HaxomsiTCS IEHTPUOJIbL U CHUpaAIbHAsS
HUTh, KOTOpas oOpa3oBaHa MHUTOXOHAPUAMH. X60CHI BBHITIONHSIET AKTHUBHbBIC
JIBHDKCHUS.

Hiiyexnemku — x€HCKUE TOJIOBbIE KJIETKH. HenmoaBMKHbBIE, KPYIHBIX Pa3MepoB.

SinexiieTkn coaepKaT BCE TUIIMYHBIE OPraHOMIbI KIETKH. B HHUX coaep:karcs
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NUTATENIbHbIE BEIIECTBA (JKENTOK) [JIs pa3BUTUA 3apojblia. SMIexieTku
MOKPBITHI  000JI0OYKAMH, KOTOpBIE BBIMOJHSIOT 3allUTHYI0O W TPOYHUUECKYIO
byHKIHIO. Y TIANEHTAapHBIX MIICKOMHUTAIONIMX OHU O00ECIeYUBAIOT CBS3b
3apoJIpla U CTEHKH MaTKH MaTEPUHCKOTO OpraHru3Ma.

[Ipouiecc popmMupoBaHus MOJOBBIX KJIETOK (TaMET) HAa3bIBACTCS 2AMEM 02EeHE3.

Cnepmamozenes.

CeMEHHUK COCTOMT HM3 MHOXECTBa KaHaublleB. KaXXIplii KaHajell COCTOUT W3
HECKOJIbKUX CJIOEB KJIETOK. KaXapld CJIOM — DTO MOCJHEIOBATEILHBIE CTaaud
pPa3BUTHUA CIIEPMATO30HUIOB.

1. 3ona pasmHuokenusi. HapyxHblii cJ0# KJIETOK — 3TO chepmano2onuu (MMEIoT

KPYIHOE SIApO M HEOOJIBIIOE KOJUYECTBO LUTOIUIA3MBbl). OTU KJIETKUA AENATCA
nyteM MuTo3a. [Io3TOMy ceMEHHUK yBEIMUMBAETCS B pazmepax. 2N2C.

2.3ona pocra. Korma nHactymaeT mojoBas 3peNOCTh, YacTh CIIEPMATOTOHHEB
IPOJOJDKAET JEIUThCS MyTeM MuTo3a. Jlpyras 4acTh KIJIETOK MEPEXOJHUT B 30HY
pocTa. YBEIMYMBAETCA KOJIMYECTBO LUTOIUIA3Mbl. KIIETKM CTaHOBATCS KpyIHEE.

OnM Ha3BIBAIOTCS HEPBUUHBIE CREPMAMOUUMbL. 2n4c.

3. 3ona co3peBanus. [IpoucxoauT nBa AeneHus menosa. M3 kaxaoro mepBUYHOTO

criepMaToIuTa 00pasyeTcs 1Ba emopuunblx _cnepmamouyuma (Meiio3-1) n2c, a

3aTeM YeThipe cnepmamudwvt (Meiio3-2) Nc.

4. 3ona popmupoBanus. 13 cnepmatua GopMupyroTcs cnepmano3oudst. NC.

VY IHUKUX KMBOTHBIX CIIEPMATOrE€HE3 MPOMCXOAUT TOJBKO B OMpPEACIEHHOE BpEMs
roja. Y JIOMalIHUX )KMUBOTHBIX U YEJIOBEKA CIIEPMATOI€HE3 UAET MIOCTOSTHHO.
Ogozenes.

1.3ona pasmHoxkenusi. Qgozonuu (UMEIOT KPYyMHOE SAPO U HEOOJBIIOE
KOJMYECTBO  LMTOIIA3Mbl) WMHTEHCHUBHO  JIENATCA  IyTEM  MHTO3a. Y
MJICKONUTAIOIIMX W YeJOBEKa ATOT MEepHUoj, 3aKaHyuBaerca A0 poxaeHus. K
MOMEHTY pOXIeHus Yy neBouek couepxurca 400-450 oBoronueB. OnHu
COXPAHSIOTCS MHOTO JIeT. 2N2C.

2. 3ona pocra. Korja HacTynaeT mojoBasi 3pejioCTh, OBOTOHUU YBEJIMYUBAIOTCS B

pasMepax. B HHX HakamiauBaeTCs JKENTOK, XUpP, NUIMEHThl. OO0pa3yroTcs
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nepsuunsle 0gouumpl. Kaxxipiii OBOLIUT OKPYKAETCA MENKUMH (DOTTUKYIISIPHBIMU

KJIETKaMH, KOTOpPbIE 1al0T €My NuTaHue. 2n4c.
3.30ona co3peBanusi. Ilpoucxogur gBa genenus Meiosza. Lluromnazma
HEOJIMHAKOBO PpaCIpesesieTcs] MEXIy JOYepHUMHU KieTkamu. W3 mepBUYHOTO

OBOILIMTA 00pa3yeTcs emopuuHblil_ 08ouum (COACPKUT MOUTH BCIO LIUTOILIA3MY) U

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

oOpasyeTcs oeomuda NC W HanpasumenvbHoe menvye 2 _nopsaoxka (Meiios-2).

[lapamnensHo, HampaBUTEIbHOE Telble | mopsaka JenuTcss Ha  J1Ba

HanpasumeavHulx meavua 2 nopsaoka (NC).

VY 4enoBeka, Kak y BCEX IUIALICHTAPHBIX MIIEKOIMUTAIOIIMX MEPUOIbI Pa3MHOKECHUS
U pocTa SIMIEKIETOK MPOXOJAT B (POJITMKYJax svUYHUKAa. Bo Bpems oOByJsiuUu
cTeHKa (POJITMKYJIa JIOMAETCS M OBOIIUT IOMagaeT B OPIOIIHYIO MOJIOCTh, a 3aTEM B
MaTtouyHble TpyOwl. [lepuon co3peBaHusi SULEKIECTOK MPOUCXOJUT B MATOYHBIX
TpyOax. 37ech MNPOUCXOAMUT OIUIOJOTBOPEHHE Ha CTaauu (HOPMHUPYIOLIETOCS
BTOPHUYHOTO OBOITUTA, KOTOPHIA JOCTUT CTaJIMM JTUKTHOTEHBI (IUILIOHEMa). Metio3
3aBepIIaeTCA IOCJIEe MPOHUKHOBEHMS crepmaTo3oujia B (HOPMUPYIOUIYIOCS
SAUIECKIICTKY.

4.30ona ¢opmupoBanusa. 3 oBotuasl Qopmupyercs siuexiemka NC, a

HanpaBUTCIIBbHBIC TCJIbIA PACTBOPAIOTCH.

Onnodomeopenue — >TO COSIUHEHUSI TBYX raMeT ¢ 0O0pa30BaHHEM 3UTOTHI, U3

KOTOpPOM Pa3BUBAETCS HOBBIM OPTaHU3M.

Da3zvl on1000mMeopeHuA:

® akmueayus Auya — NOO0YXJEHNE K PA3BUTUIO — IPOHUKHOBEHHE B SAUILICKIETKY
cnepmato3zonia. DepMEeHT ruatypoHHIa3a pacTBOpseT QOITUKYISPHBIEC KIETKU;

® cuHKkapuozamusa — OOpa30BaHHWE TUIIOUIHOTO SApa 3UTOTHl B PE3yJbTaTe
CIUSIHUS TAIUIOMIHBIX SJIEP MOJIOBBIX KIIETOK.

buonozuueckoe 3nauenue oniooomeopenus:

1. BoccTanaBnuBaeTcs JUIJIOUIHOE YHUCIO XPOMOCOM B 3UTOTE.

2. Omno10TBOPEHHUE — OAMH W3 MEXaHU3MOB KOMOWHATUBHON M3MEHUYMBOCTH, TaK
KaK B 3UroTe OOBEAMHSIIOTCS HACJIEACTBEHHBIM Marepuas JIByX OpPraHU3MOB Y

ITIOTOMKOB.
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3. N36uparensHOCTh OTUIOAOTBOPEHUS (TOJIBKO B Tpenenax Buaa) oOecrednBaeT
COXpaHEHHUE BUJa KaK I1eJIOTO.

Y wMyxuyuH 10 TmonoBoW 3penoctd  (00brgHO 10-14 71€T) cemMeHHUKH He
GyHKUUOHUPYIOT. DYHKIIMY CEMEHHUKOB CTUMYJIUPYIOTCS TOPMOHAMHU TUrodusa.
PernpoaykTUBHBIN EPUOT MY>KUHUH MPOIOJKAETCS 10 CTAPUYECKOI0 BO3paCTa.

VY KEeHIIMH M0J0Bas 3peNocTh HacTynaeT B 13-26 jeT, a penpoyKTUBHBINA EPUOT
npoaospkaercs 30-40 ner.

[TpolyKTUBHOCTh raMeT y MY>KYHH HJAET IMOCTOSHHO, Y XEHUIUH MEPUOINYHO (B
CpeIHEM OJUH pa3 Kaxaple 28 JAHEW) M3 TeX OBOLUUTOB, KOTOPHIE
chopMupoBaIUCh €II€ Ha paHHUX JTamax sMOpuoreHeza. Takum o0pasom,
AWILIEKIETKa, KOTopas oOpa3yercs B KOHLE pENpOJyKTUBHOIO MEPHOJA,
HaKaluiMBaeT OoOJIbLIOE YHCIIO MyTauuid. Y 4YelloBeKa OIUIOJOTBOPEHHUE
BHYTpPEHHEE.

[Ipouecc OmI0I0TBOPEHHSI MPOUCXOIUT B BEPXHUX OTAENIaX MaTOYHbIX TpyO. U3
BbenuBIuxcs 200 MiH. criepMato3ouaoB croja nomanaT 100. CiocoOHOCTH K
OIUIOJJOTBOPEHUIO y CIIEPMATO30MIOB COXPAHSETCA B TE€UeHHE [-2 CyTOK, y

ﬂﬁHeKHeTOK — B TCUCHHUC CYTOK IIOCJIC OBYJIAIINH.

4.2. TecThl 1JII CAMOKOHTPOJISI:

1. ComaTnueckas KJIeTKA D.Pu6ocoma

OTJIMYAETCS OT MOJIOBOM HAJTMYUEM: E. Hentpuons

A Snpa 3.B Kakux KJIeTKax 4eJloBeKa
B.Pubocom NMPOUCXOUT IMepPBOe MeHOTHYECKOe
C. unougHoro Habopa XpoMocoM nejieHue?

D.I{uTomia3zmaTuyeckoil MeMOpaHbI A.OBoronusx

E. DupomnnazmaTudeckoil cetu B.Cnepmaronurax rnepBoro nopsjaka

2. Kakas CTPYKTYypa KJIETKH C.Cnepmatnmax

oOpasyer akpocomy? D.OBotuaax

A.Kommirekce I'onpku E. CniepmaToronusx

B.Muroxonapus 4. Ha kakoil cTaJuM ciepMaTOreHe3a

C.JIuzocoma NMPOUCXOAUT Meii03?
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A.PazMHOXeHUs
B.Pocra

C. ®opmupoBanus
D.Co3zpeanus

E. He npoucxoaur

5. dlifluekJieTka MMeeT:
A.T'onoBKy

B. leliky
C.XenrouHble rpaHyJIbI
D.XBoct

E. Akpocomy

6. Kak Ha3bIBaeTCAa craaus
npogaspl-1 meiio3a, Ha KOTOPOH
NepBUYHbIE OBOLUMTHI HAXOISTCH B
COCTOSIHMM TOKOSl [0 I0JIOBOIO
co3peBaHus?

A.Jlunionema

B.ITaxunema

C.JlenTonema

D.luktronema

E. luakunes

7. KakuM nmyTém 1e19TCsl 0BOTOHUM ?
A.AmMurozom

B.Dunomutozom

C.Muwuro3om

D.Meito3om

E. [ToukoBanuem

8. Kak Ha3pIBalOTCS KJIETKHM H
KAKOM OHM HMEKT TIeHeTHYEeCKHH
MaTepuaJ B 30He Pa3MHOKEHUsI MPH
crepmMarToresese?

A.Cnepmatusl, 2n2¢C

B.IlepBuunble criepMaTOUTHI, N2C
C.Cnepmaroronuu, 2n2c
D.IlepBuunble criepMaTOLUTHI, 2n4c

E. BropuuHble ciepMaTouuThl, n2¢

9. CkoJbko siilieKIeTOK o0pa3yercsi
u3 100 oBoronmii?
A.100

B.50

C.200

D.300

E.400

10. CkoJibko CIepMATO30M/10B
oOpa3yercsa u3 50 cnepMaToronuen?
A.100

B.50

C.200

D.300

E.400

HpOTOKOJI MNPAKTHYCCKOI0 3aHATHUSA

3ajganmne Nel Cmpoenue nonoewvix Kiemok.

ara

PaCCMOTpI/ITC npemnaparbl Cpe3a ANYHUKA M CIICPMATO30MAbl MIICKOIIUTAIOIIHNX.

3apucyiiTe SUIIEKIETKY U criepmaTto3ona. Crenaiite 0003HaYEHUS.



3amanue No2. 'amemoczenes.

[Ton mMuxpockonom (7x40) paccMOTpUTE MOCTOSHHBIA MpenapaT MONEPEYHOTO
cpe3y KaHaiblla ceMeHHuKa. HaliguTe 30HBI - pa3MHOKEHHUS, pOCTa, CO3PEBaHU,
dbopmupoBanus. 3apucyiTe HEOOJBIIONW CEKTOP OJHOTO CEMEHHOTO KaHalblla U
3aMMIINATE Ha3BaHUA 30H, KJIETOK, KOTOPbIE B HUX 00pa3yroTcs, Coco0 JAeNeHus U

HNX T'CHCTHYCCKYIO XapaKTCPHUCTUKY. H3y‘{I/IT€ H 3aIINIIUTC CXCMY OBOI'CHEC34A.

)laTa H IIOJAIIMUCH NpenoaaBaTe’is
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CuTyannoHHBIE 3aJ1a4HU;

1. Kakoe KOIMYECTBO ayTOCOM CONEpKUTCA B Meradaze-1 Meio3a mpu
raMeToreHese y yejaoBeka?

2. Ckonbko oOpasyeTcsi CiepMaTo30M0B, €Clid B criepMaTtoreHes BCTynuiio 120
CTICpMAaTOTOHHUEB?

3. B kakoil mepmoj oOBOreHe3a MNPOUCXOAUT MPeoOpa3oBaHUE AUILIIOUTHOTO
Habopa XpOMOCOM B TaITIOMTHBIH?

4. C yem cBs3aHbl MOP(OJIOTHUECCKUE OTIUYHMS MYKCKHUX H JKCHCKHX ITOJOBBIX

KJIETOK?

3AHATHUE Ne 9
1. TEMA: KOHTPOJIb YCBOEHUSA COAEP/KATEJIBHOI'O
MOAYJA 1 «<MOJEKYJISPHO-KJIETOUHBI YPOBEHb
OPTAHU3ALIUU KU3HN»
2. Henb 3aHATHA. BHIABUTH 3HAHUS CTYJIEHTOB 110 TEOPETUYECKUM BOIIpOCaM
COJZIEpKATEIBHOrO MOy 1.
WTOrOBBII KOHTPOJIb COAECPKATEIBHOTO MOIYJA | MpPOBOAMUTCA IO TECTOBBIM

3amaausaM turma KPOK-1 u cobecenoBanue ¢ mpernogaBaTeiieM.

COIEPKATEJTbHBIH MOJYTb 2
3aKOHomepHocmu HAC/1e0CMBECHHOCMU U U3MEHYUBOCMU
3AHATHE Ne 10

1. TEMA: 3AKOHOMEPHOCTHU HACJIEJOBAHUMS I'EHOB.
3AKOHBbI MEHJEJIA
2. AKTyaJlbHOCTb TeMbl. OHUM U3 BaXKHEUIINX Pa3/1esIoB OUOJIOTUHU SBIISETCS
reHeTuka. ['eHeTnka TecHO cBs3aHa ¢ MeAUIMHOM. 3BecTHO Oojiee ByX ThICSY
HACJIEICTBEHHBIX OOJIE3HEW U aHOMaJil pa3BuTus. X nu3ydarot Ha
MOJIEKYJISIPHOM, KJIETOYHOM, OPraHU3MEHHOM U IONYJISIHUOHHOM YPOBHSX.
3. Heanb 3ansiTus. M3yuynTh 3aKOHOMEPHOCTH HACJIEI0BAHUS MEHIETUPYIOIINUX

IMIPU3HAKOB Y OPTaHU3MOB. Hay‘{I/ITBCH peuiaTtb rCHECTUYCCKHUEC 3alavun.
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4. 3apaHus 119 CAMOCTOSITEIbHOM Pad0oThl BO BpeMsl OATOTOBKHU H
NPOBeACHNUS 3AHATHA.

4.1 Teoperuyeckne BONPOCHI K 3aHATHIO:

1. 'eneruka.  OCHOBHBIE  TEPMUHBI U  TOHATUSA  TEHETHUKU. MeTon
rUOpPUI0JIOTMYECKOTO aHaJN3a.

2. Monorubpuanoe ckpemubanue. | u Il 3akonst I'.Menaens.

3. JleranpHble reHbl. OTKIOHEHHUE OT OKUAEMOTO PaCIEIIICHUS.

4. AHanuzupyrouiee CKpeBaHue, €ro NpakTHYeCcKoe NPUMEHEHHE.

5. lu- u nonmurubpunnoe ckpentuBanue. I 3akon Menuens, ero muToJIornuecKue

OCHOBBI.

T'enemuka — 5710 HayKa O 3aKOHOMCPHOCTAX HACICACTBCHHOCTH H
N3MCHYMUBOCTH OPTaHU3MOB.

Hacnedcmeennocms — 3TO CBOWCTBO OPraHU3MOB IepenaBaTh OCOOEHHOCTH

CTPOCHHUA U JKU3HCACATCIIbHOCTU IIOTOMKAaM.

H3zmenuueocms — 370 CBOMCTBO OPraHU3MOB NPHUOOPETATH HOBBIE MPU3HAKU B

IIPOLIECCE NHANBUYAIIBHOTO Pa3BUTHS.
DNeMEHTapHBIMHU JUCKPETHBIMHU €IMHULIAMUA HACJIEICTBEHHOCTU U U3MEHYUBOCTH
SBJIAIOTCS T€HBl. I'en — MOoCciieJOBaTeNbHOCTh HYKJIEOTHA0B B MoJekyine JIHK (y
HekoTOphIX BUpycoB — PHK), onpenenstomuii mocaenoBaTeIbHOCTh aMUHOKUCIIOT
KOHKpeTHOoro nonunentuaa, T-PHK, p-PHK.

Poxnenue renetuku — 1865 rox. B stom roay I'. Mennenb caenan IoKiaa B
oOmectBe ecrtectBoucnbiTarenel (r. bpHo) «OmnbITbl Haa pacTUTEIbHBIMU
rubpugamMu». TepMuH «ren» B Hayky BBén M. Horancen B 1909 roxy. MM xe
OBbLIO MPEUI0KEHO Ha3BaHNUE HAYKH — «TEHETHKA.

OcHoéHble noHaAmMUA 2eHeMUKU:

Annenvhvle 2eHvl — TEHbI, PACIHOJOKEHHBIE B OJMHAKOBBIX JIOKYCax
TOMOJIOTUYHBIX XPOMOCOM M ONPENEISIOIINE pPAa3BUTHE aAlNbTEPHATHBHBIX
MPU3HAKOB.

Anvmeprnamuenvle npu3HAKU — B3aUMOMCKIIIOYAIOIIEE IPOSIBICHUE OJHOTO U

TOTO K€ npu3Haka. Hanpumep: kapuii u rony0oi LBET IJ1a3, rIajKkue U KypuaBble
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BOJIOCHI Y YEJIOBEKA.

Jlomunanmuwtit 2en (A) — TCH, TPOSBISIOMUKCT y THOPUIOB TIEPBOIO
ITOKOJICHUS.
Peuyeccuenvtit 2en (a) — TEH, HE TPOSABIAIONIMICI Yy THOPUIOB TIEPBOTrO
MTOKOJICHUS.
I'omo3uzomnulii opzanu3m — B TOMOJIOTMYHBIX XPOMOCOMAX JIOKAJIM30BAHBI

OJIMHAKOBBIC aJIeJIbHBIC TeHBI (JIBA TOMUHAHTHBIX — AA WU JIBa PEIECCUBHBIX —
aa). Takoil opraHu3mM 00pa3yeT OJMH THUI TaMeT U HE NAET PACIICIUICHUS TPHU
CKpEIIMBAHUU C TAKUM K€ M0 T€HOTHUITY OPTaHU3MOM.

I'emepo3uzomuutii opzanusm — B TOMOJOTUYHBIX XPOMOCOMAX JIOKAJIU30BAHBI
pa3HbIe T€Hbl OJHOU ajuiesbHOU napsl (Aa). OH oOpa3yeT JABa TWIIA TaMeT U MpHU
CKpEIIMBAHUU C TAKUM e TI0 TEHOTUITY OPTraHU3MOM JAET pacilericHHE.
I'enomun — COBOKYITHOCTb (CHCTEMA) BCEX T'€HOB OpraHu3Ma.

@enomun — COBOKYITHOCTh BCEX NIPU3HAKOB U CBOWCTB OpPTraHU3Ma.

OCHOBHOI METOJT TEHETUKU — ITO MEM 00 2udpudonozuyeckozo anatusza. OH ObiI
co3nad I'. Mennenem.

ITOT MeTO/I BKJIIOYaeT:

1. Iloobop onsa onvima pooumenbCcKux nap, KOMopvle OMAUYAIOMCA HO 0OHOIL
UIU HECKOJIBKUM RAPAM A/1bMEPHAMUBHBLX NPU3HAKOB.

2. U3yuenue nacneooeanus npu3HaKkoe y 2uOpPU006 HecKoJabKuX nOKoJ1eHUIlL.

3. Kauecmeennvlii u KoOJIUUECMBEHHDIL YYem NPOAGICHUA NPUHAKOE )
2uopuooe.

4. Ananu3z 3uzomuocmu y Kaxcooii 2UOpuOHol ocoou.

OCHOBHOW OOBEKT HCCIEAOBAHUS — TOPOX. DTO CaAMOOIBUISIONICECS] PACTEHUE C
KOPOTKUM TIEPHOJIOM Pa3BUTHSA. Y HETO XOPOIIO BBIPAXKEHBI AbTEPHATHBHBIC
TIPU3HAKH.

Monoz2ubpuonoe ckpewiusanue

Mennens Hayan CBOM HCCIIEIOBAaHUS C MOHOTHOPHIHOTO CKpPEIIUBaHUSA. OTO
CKpEIIMBAHUE, B  KOTOPOM  OpPraHu3Mbl  OTJIMYAIOTCA  OJHOM  mIapou
QIbTEPHATUBHBIX NPHU3HAKOB. OH CKpEIMBAI TOPOX C KENTBIMU U 3€IEHBIMH

ceMeHamu. B IICPBOM IIOKOJICHMU BCC PACTCHUA ObUIH C KEITBIMU CEMEHaMH.
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MeHaenb ycTaHOBUI 3aKOH eIMH000pa3usi TMOPUAOB NEPBOr0 NOKOJICHUS.

Ilpu ckpewgueanuu 20mMo3u2omHuvIX 0codeil, KOmopvle OMAUUAIOMCA RO OOHOU
U HECKOJIbKUM Rnapam ajibmepHAmueHblX NPU3HAKO8, nepeoe NOKoJeHue
2uobpu0d06 eOuH000pa3Ho U NO heHomuny, u NO 2eHOMUNY.
JKEnThIil IBET rOpommH — A
3es€HbIN 1[BET TOPOILINH — a

P Q AA x d aa

G A a

F1 Aa— 100 % >xéntbie

3aKoH paciuenjeHusi IPU3HAKOB Y THOPHI0B.

MeHnens ckpemuBall THOPUABI TEPBOTO TMOKOJEHUS (pacTeHUs C KEITHIMU
cemeHamu ). Bo BTopoMm mokosiennu (F2) oH moirydu 2 Buaa pacTCHHM:
— OoJibllias YacTh pacTeHH nMea énTeie cemeHa (75%)
— MEHbIIIE ObUTO paCTEHUN ¢ 3eJIEHBIMU ceMeHamu (25%)
Taxk MeHenb ycTaHaBIIMBACT 3aKOH pacilenieHus:
Ilpu ckpewqusanuu zemepo3uzomuvix o0codeil, Komopvie OmMaAUYAIOMCA HO
OOHOUl nape aibMEPHAMUGHBIX NPUSHAKOG, Y NOMOMKOE Habawoaemcs
pacwenienue ¢ coomuowenuu 1:2:1 no cenomuny u 3:1 no penomuny.

P QAa x & Aa

G A a A a

F. AA, Aa, Aa, aa

% xkentele; Y4 3eNEHBIC

Tunomesa (3axkon) uucmomol 2amem

UToOBbl OOBSICHUTH 3aKOH paciieruieHuss MeHenb MPEeAnoNoXKuiI, YTO THOPHUIBI
MOJIYYAarOT TPU3HAKK OT CBOMX pPOJAWUTENCH Yepe3 rameTbl. B ramerax ecTh
«HACIIEJICTBEHHBIE (PAKTOPBI» (T€HBI), KOTOPHIE OMPEACISIOT TPU3HAKH THOPUIOB.
['enpl momagaroT B raMeThI B MPOIIECCE TaMETOTeHe3a: MPU MeH03€ TOMOJIOTHYHbIE
XPOMOCOMBI PACXOJIATCS K pa3HbIM moitocaM. [losTomy u3 kascooii napul zenos,
KOomopule HAX00AMCA 6 XPOMOCOMAX, 8 2AMeny NOnaddaen MmoabKo 00UH 2€H.

OTta 3aKOHOMCPHOCTD IIOJYy4YHnJia Ha3bIBAHUC «3akon yucmomol amem)), TaK KaK
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ObLIa JJOKa3aHa MPOILIECCOM Melo3a

Ananuzupyrwuiee ckpewyueanue — 3TO CKpEIIMBaHUE OCOOU, TEHOTHUIT KOTOPOH
HAJ0 y3HaTh, C OCOOBIO PEIECCHMBHOW. AHAIM3UPYIOIIEE CKPEIIUBAHUEC
UCIIOJIb3YETCs ISl OTpPEeIeIICHUS] TeHOTUIIA POUTENeH 1Mo (PeHOTUITY TOTOMKOB.
Ecnu B pe3ynbrare ckpemyBanus Habmoaaercs pacuierienue 1:1 no gpenomuny,
TO 0COOb — TIEeTEepO3UTrOoTHAs, €Clii HabroJaeTcs eauHooOpasue, TO 0Co0b —
TOMO3HUTOTHAsI.

A — 4€pHbIil OKpac cobak

a — KOpUYHEBBIN OKpac codak

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

4E€pHbIE; KOPUYHEBbBIE

Jlemanvuvle 2enpl — 3TO TE€HBI, KOTOPBHIE BBI3BIBAIOT I'MbOenb opranu3zMa. Korga B
OpraHu3Me €CTh TaKOH IeH, TO pe3yibTaThl paculelyieHus: OyAayT ApyTrue.
Hanpumep:

A — OpaxuaakTiuius (KOpOTKUE TpyOUaThle KOCTH)

a — HOpMaJIbHOE CTPOCHHE CKelleTa

AA — letal (ruGeb 3UTOTHI HA PAaHHUX JTaIax Pa3BUTH)

Aa — )K13HECnOCOOHBI (MaJIbI POCT, KOPOTKUE MAaJIBIbI PYK U HOT)

P QAa x & Aa

G Aa A a

Fi AA; Aa; Aa; aa

letal Opax.; HOpMa

Pacmennenue no ¢penomuny v cenomuny 2:1

Juzubdpuonoe ckpewiueanue

Menaenps CKpemBall pacTEHUsI, KOTOPBIE OTIIMYAIOTCS 110 JBYM MPU3HAKAM:
— 10 LIBETY CEMSIH: KEITHIE U 3€JIEHBIE.

- 1o opme ceMsH: IIaJKue U MOPIIUHUCTHIE.
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B F1 Bce rubpuasl uMenu NOMUHAHTHBIC MPU3HAKU: KENTHIE W TIIAJIKUE CEMEHa,

IIOTOMY 4TO ITIPOABUIICA 3aKOH CI[I/IHOO6pa?>I/I$I I‘I/I6pI/IIIOB IICPBOT0 ITOKOJICHU .

A — KENTHIN MBET TOPOITUH P Q AABB x J aabb
a — 3eJIEHBIN [IBET G AB ab
B — rnajgkas moBepxHOCTb F1 AaBb — 100% sx.rm.

b — MopuHUCTAS

Pemiérka Ilennera

P Q@ AaBb x & AaBb

I‘alvlerud'
G AB Ab AB Ab AB Ab aB ab
FameTm? ‘ _
aB ab aB ab ,
F, 9AB; 3Ab; 3aB; lab - AB @ @ @ @
XK. TJI, .M., 3.TJ., 3. M. AABB | AABb | AaBB AaBb
[Ipu CKpeIuMBaHuy THOPUIOB TIEPBOTO Ab @ @ @
[TIOKOJICHUS B F»> IIPOU30IILIO AABb | AAbb | AaBb Aabb
pacIIeIIcHHE: B
e X
no ¢penomuny: 9 — EnTole riIAAKUE;
Y A ’ AaBB AaBb aaBb
3 — )KENThIC MOPIITUHUCTHIC :
3 — 3enEHbIE IIAKUE; ab @ @ \ Q
. AaBb Aabb aabb
1 — 3enéHble MOPIIMHUCTHIE

no cenomuny: 4:2:2: 1

Menaenb YCTAaHOBHII 3aKoH He3aBHCHMMOI'0 HACJEJI0BAHMS M KOMOMHHMPOBAHMS

HNPU3HAKOB.

I'envl u npuznaku, Komopvie oHU OnPeOEIAIOM, HACTEOYIOMCA HE3AGUCUMO OpYy2
om 0pyza u MozZym KOMOUHUPOBAMbCA 6 PAZIUYHBIX 6APUAHMAX.

3aKOHOMEpPHOCTH, OTKpPBIThIE [ .MeHaenem HOCAT cTaTUCTUYecKui Xapakrtep. OHu
JAIOT BO3MOYKHOCTh PACCUMTATh BEPOSITHOCTh POSIBJIEHUS MPU3HAKa y MOTOMKOB. Ho
TEOPETUYECKAsT 3aKOHOMEPHOCTb COBMNAAAET C OMIIMPUYECKOM TOJIBKO IIPU
JIOCTATOYHO OOJIBIIUX YHCTAX.

[Ipu3Haky, HaAciIEeoOBaHUE KOTOPBIX HMAET IO 3akoHaM [ .MeHnens, Ha3bIBarOTCA

MCHACIUPYIOIIHUMMU. O6mee KOJIHMYECTBO TAaKMX IIPHU3HAKOB Yy YCIOBCKa OI'POMHO.
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Hanpumep: OaM30pyKOCTb, MOTUAAKTHINSA, HOPMAJBHBIA CIyX — JOMHHAHTHBIC

IMPU3HAKHU, 4 HOPMAJIbBHOC 3PCHUC, ILATHUIIAJIOCTD, I'NTYX0Ta — PCLICCCUBHBIC.

4.2. TecThbl IJI CAMOKOHTPOJIS:
1. luckpeTHbIE e IUHUIBI
HACJIeJICTBEHHOCTH NPeaI0KuI
Ha3bIBATh TeHAMH:

A.I'. Mennenp

B.B. Horaucen

C.T. Mopran

D.I'. ne ®pus

E.V. barcon

2. 'enoTumn — 370:

A.CucreMa reHOB TaHHOTO OpraHu3Ma
B. CoBokymmHOCTh BHCITHUX u
BHYTPEHHHX MPHU3HAKOB OpraHu3Ma
C.TanmonaHbIi HAO0P XPOMOCOM
D.CymMma reHoB opranusma

E. CymMma reHoB B ayTocomax

3. lpu CKpelUBaHUH ABYX
FOMO3UIOTHBIX 0C00eil, KOTOpbIe
OTJIMYAJHUCH no HECKOJIbKUM

aJIbTEPHATHUBHBIM TPU3HAKAM, BCe
ruopuabl OKa3ajJuch OJAUHAKOBBIMHU
no reHoruny u penoruny. Kakas 3to
3aKOHOMEPHOCTh?

A.l 3axon Mennemns

B.II 3axon Meunens

C.3aK0H «YHUCTOTED» TaMET

D.III 3axkon Mennens

E.3akon Moprana
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4. denorumn —I3T0:

A.Cucrema BHEIIHMX M BHYTPEHHHX
NPU3HAKOB U CBOWCTB OpraHu3Ma,
KOTOpBIE€ (POPMUPYIOTCSI B OHTOTEHE3E
B. JAumuonaHeiii HaOOp coMaTUYeCKOn
KJIETKH OpraHu3Ma

C. Cucrema reHOB JaHHOI'O OpraHu3ma

D. Ilpusnaku, KOTOPBIE
00yClIaBIMBaOTCS ayTOCOMHBIMU
reHamu

E.lIpu3snaku, KOTOpBIE
00yC/IaBIMBalOTCSl T€HAaMU  IOJIOBBIX
XpOMOCOM

5. YuyacTok XpoMOCOMBI, B KOTOPOH
PACIOJIOKEH I'eH, HA3bIBAETCH:

A. AHTHUKOIOHOM

B. Jlokycom

Konmonom

Lentpomepont

Hykneotnaom

© m o o0

CKo0JIbKO THIIOB TaMeT MOXKeT
o0pa3oBaTh OpPraHu3m c
resotunom AaBBCec, ecim renbl
pacnosioxkeHbl B Pa3HbIX MNapax
XpoMocom?

A 1l

B. 2



C. 4 E. Aax AA

D. 8 9. Vkaxure reTepo3uroTHLIN
E. 16 OPraHu3M:

7. OCHOBHOM MeTO/l reHeTHKM: A. AABBCC

A. T'eneanoruueckuii B. AABBCC

B. bimsHenoBblit C. AABBCc

C. IlonynsiuoHHO-CTaTUCTUUCCKUN D. aaBBcc

D. [utoreHeTnyecKuid E. aaBeCC

E. I'mOpuponoruueckoro aHanusa 10. CoBOKYNmHOCTL T€HOB BCex
8. Ilpm KakoM CKpemMBAHUH Y oco0eii B MOMyJISIUA — ITO:
MOTOMKOB MPOSIBJISIETCS A. TeHoTun

peueccCuBHBINA MPU3HAK? B. I'enom

A. AABB x aaBB C. TI'erodong

B. AA xaa D. Kapuotun

C. AABB x aaBB E. ®enorum

D. Aaxaa

IIpoToKoJ NPAKTHYECKOT0 3aHATUS

Jlarta

3aganue Nel. Cumeonvl, Komopwvie uCnob3VIOMCA 6 2EHEMUKe.

Q — 0c00Bb KEHCKOTO 1MoJIa

3" — 0c00b My»kKCKOTO 014

X — 3HaK CKPELIMBAHUI MEXKIY POIAUTEIHCKMMU T€HOTHIIAMH
G — rameTsl

F — moTomku

Saganue Ne2. 3akon «uucmomut» 2amem.

3anonHuTe Tabiumiy. OmnpenenuTe TUIBI TaMeT [Jis 3aJaHHBIX B TaOJHUIle
reHOTUNOB. Pa3sMmectuTe TeHBI B XpomMocoMmax (00O3HAUbTE aJICIbHBIC M
HeaJUIeJIbHBIE TE€HBI), T€HbI, KOTOPhIE ONMPEACISAIOT Pa3BUTHE HEAIbTEPHATHUBHBIX

IMPU3HAKOB.
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I'enoTun AABB AaBB AaBB AABBCC | AaBeCc
Konuuecmeo 1
munoe camem

TF'amemout AB
P

acnoiodxcenue A B
2CHO6 8
xXpomocomax A B

Jananue Ne3. Peuuenue 3aoau.

1. V denoBeka Kapuil UBET Tja3 JOMUHUpPYET HaJ roiyobiM. ['eTepo3urorHas
Kaperiiaszas *EeHIIMHA BbIIIA 3aMYyX 3@ F€T€pO3UTOTHOIO KAperyiazoro My >KUuHY.
Onpenenure BEpOSITHOCTh POKICHUS Y HUX FOJyO0ra3oro peOéHka.

Pewenue:

2. AnbOMHM3M — 3TO HACJIEICTBEHHAs ayTOCOMHO-PELECCHUBHAs MaTOJOTHs.
XKennmua-anp0MHOC BBIIIA 3aMYyX 3a 3JJOPOBOTO MYXKYMHY U poauiia peOEHKa-
anbOuHoca. KakoBa BeposiTHOCTH (B %), u4TO BTOpOiMl peOEHOK Toxke Oyner
anbOMHOCOM?

Pewenue:
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3. T'omyGornasblii mpasiia, 0Tel KOTOPOro ObLI JIEBIION, dKEHUIICA Ha Kaperia3on
JIEBLIE U3 CEMBH, BCE WICHBI KOTOPOW B TEYEHUE HECKOIBKHUX ITOKOJICHUM MUMENH
kapue ria3a. Kakue y HUX MOTyT OBITh 1eTH?

Pewenue:

4. Y HOpMalbHBIX POAUTENECH POIUIICA PEOEHOK — IIIyXOl U OOJILHOW TIIayKOMOM.
Onpenenure reHOTUIBI POJUTENEHN, €CIIM U3BECTHO, YTO IIyXOHEMOTA U IJayKoma —
pEeLEeCCUBHbBIE TPU3HAKH.

Pewenue:

)laTa H IIOJAIIMUCH NpenoaaBaTe’is
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3AHSTHUE Ne 11
1. TEMA: B3AI/IMOZ[EI71CTBI/IE I'EHOB.
MHOKECTBEHHbBIN AJUIEJIU3M
2. AKTyajabHOCThb TeMbl. CleacTBUEM  B3aUMOJICHCTBHS TE€HOB  SIBJISCTCS
dbopmupoBaHue PEHOTUITUYECKUX OCOOEHHOCTEH OPraHU3MOB.
3. Illeap 3ansaTHsa. 3HATH OCHOBHBIC BHJIBI B3aUMOJCHCTBHUS aJUICIBHBIX U
HEAUICJbHBIX TE€HOB. 3HATh MPOSBICHHE NPU3HAKOB IIPU PA3IMYHBIX THUIIAX
HACJICIOBAaHUsI TPynn KpoBM Mo aHTureHHou cucreme AB(O — mnposBieHue
MHO’KECTBEHHOTO aJlJieJu3Ma. Y METh MMPUMEHATh 3HaHUS O (popMax B3amMMOICHCTBUS
T'C€HOB JJISl IPOTHO3UPOBAHUS TEHOTUIIOB U (DEHOTUIIOB B TTOCIICAYIOIINX MOKOJICHHUSIX
4. 3amanus IS CAMOCTOSITEJIbHOM PadoTLI BO BpemMsi MNOATOTOBKH M
NMPOBeJACHUS 3aAHATHS.
4.1 TeopeTruveckue BONPOCHI K 3aHATHIO:
1. B3aumMopeiicTBHE T€HOB OJIHOW aJJIEIbHOW MAapbl: HEMOJHOE JTOMHHUPOBAHUE,
MOJIHOE€ JOMUHUPOBAHUE, CBEPXJOMUHUPOBAHHUE, KOJJIOMUHUPOBAHUE.
2. MHuoxectBeHHble ajuienu. Hacnenosanue rpyni kpoBu cucteMbl ABQ y yenoBeka.
3. IneiioTponusi.
4. B3anmMoelcTBHE T€HOB Pa3HbIX AJIJICJIbHBIX IMap:
a) KOMILJIEMEHTapHOE JICUCTBUE;
0) smUCTa3 U THUIOCTA3;

B) MOJUMEPHS.

JIto6oif mpu3HAK W CBOMCTBO OpraHU3Ma MOYKET OMPENEISATHCS KaK OJIHUM,
TaK U HECKOJIbKUMHU T€HaMH, KOTOpbI€ B3aUMOJEHCTBYIOT Mexay coOoil. Ilo Tumy

BSaHMOHCﬁCTBHH pas3in4daroT aJUICJIbHBIC M1 HCAJIJICIIbHBIC I'CHBI.

A a

Tunul g3aumooeiicmeus aunejibHvlX 2EH08:

1) ITosiHOE MOMUHMPOBAHHUE — JIOMWHAHTHBIM T€H TMOJHOCTHIO MOJABJISET
JICUCTBHUE PELECCUBHOr0O reHa. @yHKIIMOHAIbHAS! AKTUBHOCTh JOMUHAHTHOIO T€HA HE

34aBHUCUT OT HAJIMYHA B OPTraHU3ME PCUCCCUBHOTO.
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AA — xapwuii uBer ria3 P Q Aa x 4 Aa

Aa — kapuii G A a A a

aa — royooi F, AA; Aa; Aa; aa

PQAA x Jaa Kapuii  roiy6oi

G A a Pacmennenue 3 : 1 mo ¢penotumy;
Fi1 Aa—100% xapwuii 1 :2: 1 mo reHorurry.

2) HenosHoe TOMWHHPOBAHHE — JJOMUHAHTHBIN T'€H HE TOJHOCTBIO TOAABISET
NEHUCTBUE  PELIECCUBHOTO T'€HAa, M TEeTepO3UroTHass 0co0b HMEET CBOE
(MpOMEXYTOYHOE) MPOSBICHHUE MPU3HAKA.

AA —310pOBbII

a — HIUCTUHYPHUS

Aa — MOBBILIEHHOE COAEP/KAHNE IUCTEUHA B MOYE

aa — MUCTUHYPHUA C O6p330BaHI/I€M KaMHEH B ITOYKax

P QAa x JdAa
P QAA x Jaa GA a A a
G A a F. AA; Aa; Aa; aa
F 1 Aa— 100% noBbIIIEHHOE 3/10p.; MOBBIIII.; ITUCT.
COACpKaHUE LIUCTEHHA B MOYE Pacmennenue 1 : 2 : 1 no ¢penoruny; 1 :

2 : 1 mo reHotumy.
3) KogomuHupoBaHue — 00a reHa pabOTalOT U HE MEIIAIOT APYT JPYTY.

Hanpumep: IV rpynmna kposu y uenoseka o cucteme ABO — 1418

4) CBepX10OMHUHHPOBAHNE — B TETEPO3UTOTHOM COCTOSHHM TPOSBICHHE MPHU3HAKOB
CHIIbHEE, YEM Y JOMUHAHTHBIX TOMO3HMIOT. Tak MpH CEPIIOBUIHOKIETOYHON aHEMUU:
S — cepnioBuaHOKIeTOYHAs aHemus (SS-letal)

S — HOpMa

SS — CepIOBHIHOKIETOYHOCTD, JKU3HECIIOCOOHBI, YCTONYNBLI K MaJISIpUN

P QSs x dSs

GS s S s

Fi SS; Ss; Ss; ss

lLetal; 2 : 1
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MHokecTBEeHHbIE aJlJIe/IH.

MHOKECTBEHHBIE aJJICJIM BOZHUKAIOT B PE3YyJIbTaT€ MHOTOKPATHBIX MYTAIlUid OJHOTO
U TOTO XK€ JIOKyca B XpomocoMme. [losiisieTcst Oosiee AByX BapHaHTOB OJHOTO U TOTO
ke reHa. Kaxaplii M3 T€HOB COJEPKHUT Pa3HYH HacCIEICTBEHHYIO HHGOPMAIIUIO.
[ToaToMy oauH (QEHOTHI KOHTPOJIUPYETCS pa3HbIMH TE€HOTHUIIaMH. Tak Kak
OJIHOBPEMEHHO B OJHOM JIOKYCE€ XPOMOCOMBI MOYKET HAXOJUTHCS JIMIIb OJWH I€H U3
BCEH CEpUHU, TO MHOXKECTBEHHBIC aJUIEJIN CYIIECTBYIOT TOJbKO B MOMYJISIIUA. MexXay
F€HaMM B OJHOM CEpUM YCTAaHABJIMBACTCA PAX JOMHUHAHTHOCTH. Kakublii
NpEeAbIAYIIMA T€H JIOMUHHUPYET HajJ MociaenayromumMm. Hampumep: HacienoBaHue
IpyInn KpoBH y yesioBeka o cucreme ABO.

Il — 1 rpynma;

IA1A; 147 — 2 rpynna;

IB1B; IBi — 3 rpynma;

I*IB — 4 rpynma

Tenst 1, IB apnstroTCs JOMMHAHTHBIMY 110 OTHOLIEHHUIO K T€HY 1, @ MEXKIY CO0O0M OHM
KOJIOMHMHAHTHBI. [109TOMY psan JOMUHAHTHOCTH TakoB: A= [B> i< |A=|B
IlieiioTponuss — OJWMH TE€H BIUAECT HA Pa3BUTHE HECKOJBKUX IPU3HAKOB.
[Ineiiorponusi MOXET OBITh MEpPBUYHOW W BTOpuUYHOU. Ilepeuunas — TeH cpazy
MPOSIBIISIET CBOE MHOXKECTBEHHOE JieiicTBUE (cuHApoM Mapdana). Yaiie BcTpeuaercs
emopuyHaa njaeiomponusn. BHauare TE€H TPOSABILAET OOUH (DEHOTUITUYECKUIA
IIPU3HAK, KOTOPBIA BBI3BIBAET BTOPOM, a 3aT€M NPOSIBISAETCA MHOKECTBEHHBIN
s dexr. Hanmpumep: ceproBuIHO-KIETOYHAS aHEMHS y YeJIOBeKa.

HacnenoBanme cuaapoma Mapdana:

A — apaxHOAAKTWJIMS, HapyIIEHHE B CTPOEHUU XpyCTallMKa IJa3a, aHOMaJUu B
CEPAECYHO-COCYAUCTON CUCTEME.

a — HOpPMaJIbHOE CTPOEHUE.

P QAa x & Aa

GA a A a

F1 AA; Aa; Aa; aa

ApaxHOJAaKTHUJIUA, HOpMaA
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VYTBepKIeHNE MEHJIETIEBCKON T€HETUKU — «OJMH I'€H — OJIMH MPHU3HAK» OTPULIAJIOCH
MHOTUMH onbITamMu. OKa3ajoch, YTO OJWH T€H MOXET BJIUATH HA IPOSIBICHUE
HECKOJIBKUX MPU3HAKOB (MJICMOTPONUSA) U OJIMH MPU3HAK MOXKET KOHTPOIUPOBATHCA
HECKOJbKMMM TeHaMu. Eciaum aBe mapbl T€HOB PAacIOJOKEHbl B pa3HbIX Iapax
TOMOJIOTUYHBIX XPOMOCOM, TO HacjiegoBaHue TreHoB mnoauunsiercs III 3akony
Mengensa. A BOT OpPOSIBJICHUE MPU3HAKA 3aBUCHUT OT THUIMA B3aUMOJICUCTBUS MEXKIY
reHaMu. Benp mpusHak pa3BUBaeTCS B pe3ysbTaTe B3aUMOJICHCTBUS JBYX OEIJIKOB,
KOTOpbIE 00pa30BaJIUCh MO AEHCTBUEM JBYX U 00JIEE TE€HOB.
A a

Tunuvt 83aumooeiicmeus Heai1eabHblX HECUCNIeHHbIX 2EHOB: B ¢

1) KoMmnjieMeHTapHOCTDb — OJTUH JIOMUHAHTHBIN T'€H JOIOJHACT IeHCTBUE APYroro
JIOMMUHAHTHOTO TeHa. ECTh HECKOIBLKO BAPHAHTOB KOMIIJIEMEHTAPHOIO ICHCTBUS
T'CHOB:

a) Hoevlit npuznak npoaeniemca moapvko mozoa, Ko20a 6 2eHomune ecmov 06a
OOMUHAHMHDBIX 2€HA.

Hanpumep: okpacka 1BETKOB y AYIIUCTOTO TOPOIIIKA.

A BB — Oeinblie

aaB_— Oenbie

aaBB — OeJIbIe P Q@ AaBb x & AaBb

A B —xpacHble G AB Ab AB AbDb

P Q@ AAbb x & aaBB aB ab aB ab

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

F; AaBb — 100% kpacHble KpacH. : Oelbie

0) Ob6a OomunanmHBIX 2€HA NPOABNAIOM HOBBLI NPU3HAK MOTbKO émecme, a
peueccusnan 0codb umeem cod6cmeeHHoe nposagieHue NPUIHAKA.

Hanpumep: ¢popma mio 0B y THIKBHI.

A BB — chepuyeckas

aaB - cepuueckas

aaBB — yUIMHEHHAsA

A B — nuckoBugHas
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P ©Q AAbb x & aaBB
G Ab aB
F 1 AaBb — 100% nuckoBuHbIE

Fo 9 @ 6 : 1 modenoruny,4:2:2: 110 reHOTUIYy.
AB Ab ab,aB

JMCK.; cdep.; YL

8) /lomunanmmuule anienu umeiom ceoé nposaeienue npu3HaKa, a emecme 0arom
Ho8Oe.

Hamnpumep: okpacka mepcTy y MBIIIEH.

A BB — u€pHas (paBHOMEPHOE pacipe/ieIeHue TUTMEHTA)

aaB_ — HepaBHOMEpHOE pacupeeseHue TUTMEHTa

aaBB — OeJjag

A B —arytn

P Q AAbb x J aaBB
yépHas Oenas

G Ab aB

F 1 AaBb — 100% arytu

Fo 9 © 3 : 4 no denoruny, 4 :2: 2 100 reHOTHITY
AB Ab ab,aB
arytu; 4€pHble; Oelbie

2) ﬂwnummmnbte U peyeccuesnbole alieyliu umerom ceoée nposeéjieHue npu3HaKka,

emecme OOMUHAHMHbLE AI/1EIU OAION HOBOE nposejienue npu3naKa. HaHpHMep:

dbopma rpedHs y Kyp.
A_BB — pO30BHUIHBIN aaBB — IIPOCTOM
aaB_ — ropoxoBUAHBIN A B — opexoBHIHBII

P Q AAbb x & aaBB
G Ab aB
F 1 AaBb — 100% opexoBuaHbI#

Fo 9 3 : 3 : 1 nodenoruny,4:2:2:1noreHorumny
AB Ab aB ab
opex.; po3.; rop.; NpocrT.
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dnuceTas — JeCTBUE F€Ha OJTHOM aJljIeNH MOJABISET AEMCTBUE T€HOB PYIroi

aJLJIeIN.

['eHbl, KOTOpBIE NOAABIISIOT IEUCTBUE APYTUX T€HOB, HA3BIBAKOTCS CYNPECccopamu.
Pa3nnuaror snmcras:

@) peueccugHvlii — PELECCUBHBIA aulelb OJHOIO TE€HA IIOAABISIET JEHCTBHE
JOMUHAHTHBIX TE€HOB Jpyroi amienu. Hampumep: «OomOelickuii ¢peHOMEH» Y
yenoBeka. B aTom ciyuyae odeHb penkas pereccuBHas auienb hh mopasnser
neiicreue renoB 1" u 1B,V genoseka ¢ renorunom 141°hh — penorunmaecku Gymer 1
rpynna KpoBH.

0) Oomunammubll — JAOMHWHAHTHBIA aJjulellb OJAHOTO TE€HA IOJABISAET JEHCTBHE
JIOMHHAHTHOTO T€Ha Jpyrou ajuienu. Hampumep: HaciienoBaHue OKpacku y Kyp.

A BB — IIBETHBIE Kypbl

aaBB — OeJlble

aaB _— Genble (ren B — cynpeccop)

A B —Oenbie
P Q@ AAbb x & aaBB
G Ab aB

F1 AaBb — 100% Oenbie

P Q AaBb x & AaBb

GAB Ab AB Ab
aB ab aB ab

F,13 : 3moden.,4:2:2:1mnoreH.
OeJIble : LIBETH.

beiBaer pacmerienne: 12 @ 3 © 1, ecniu penecCHMBHBIM ajuiellb MMEET CBOE

NPOSIBJIICHHE MPU3HAKA (MACTh JIOIIAIeH).

3) MoaumMepusi — HECKOJIBKO HEAUICIBHBIX IOMUHAHTHBIX TEHOB MPOSBIISIOT OJHUH
IIPU3HAK.
[Tonmumepus ObIBaeT:

o  Cymmapnasa (Kymyaamuenas) — CTENEHb NPOSIBICHUS MPU3HAKA 3aBUCUT OT
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qucia JOMHMHAHTHBIX TI'CHOB. Tak HACJICAYIOTCA KOJIMYCCTBCHHLIC IIPU3HAKU Y

YCJIOBCKA. IIMI'MCHTALINA KOXKH (5-6 IMOJIMMCPHBIX TCHOB, PpOCT, MacCCa TCJIa,

apTepuaibHOE JaBJICHUE).
Hanpumep: pocT uenoBeka.
A1A1A2A7A3A3 - 180 cMm
aiaiarazazaz— 150 cm

A131A232A3a3 — 165 cm

e (Oono3naunana — HAINYUE XOTA OBI OIHOTO AOMHHAHTHOI'O I'€HA OIIPCACIIACT

IIPOABJIICHUC IIPHU3HAKA. Tak HACJICAYIOTCA KaUCCTBCHHBLIC IIPHU3HAKH. Haan/IMep:

dbopma 110/1a Y aCTyIIbel CYMKH.
A1, Ay — TpeyroJibHbIE TIJI0/bI;
4121222 — ANIEBUIHBIC

P Q AjA1AA; x & ajajazap

G AilA;
F1 AiaiAzaz — 100% Tpeyr.

di1az

4.2. TecThl 1JI1 CAMOKOHTPOJISI:
1. HaciaenoBaHnue CEepIOBUIHO-
KJIETOYHOI aHeMHH Y 4eJIOBEeKAa
MPOMCXOIUT MO THITY:

A.TlomHOTO TOMUHUPOBAHUS
B.HenosHOTO TOMHUHUPOBAaHUS
C.Dmnwucraza

D.KommiiemeHTapHOCTH

E. KogomunupoBanus

2. HacienoBanme KpoBM 1O pe3yc-
(axkTOpy NPOUCXOIUT MO THITY:
A.JIOMHUHAHTHOI'O 3MIHCTAa3a

B.PeueccusHoro amucrasa

C.KommieMeHTapHOCTH
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P 9 A1a1A2a2 X C?AlalAzaz

A1A;
a1A2

Ajar A1A; Ajap

12y aAr;  ajap

F, 15:1mnmoden.,4:2:2:1moreH.

TPEYT.. SIMLEB.

D.Ilomumepun  cymmapHOU
(KyMyJSITUBHOM )

E. [lonrumepun ogHO3HAYHOMN

3. K mieiioTponHbIM NpHU3HAKAM Yy
YyeJ10BeKa OTHOCSTCS:

A.bone3ns Mapdana
B.Hacnencreennas riryxora
C.IIpaBopykocTb
D.IlomumakTunus
E.'emodunus

4. AnjeJibHble TeHbl — 3TO TeHbl,
KOTOpbIE:

A.PacnionoxxeHsl B Pa3HbIX



XpOMOCOMax
B.Pacnonoxensl B X 1 Y xpoMocomax
C.PacmionoxkeHbl B pa3HBIX JIOKycax
TOMOJIOTUYHBIX XPOMOCOM
D.PacmoinoxeHsl B OJIMHAKOBBIX
JIOKYCaX TOMOJIOTUYHBIX XPOMOCOM

E. PacnionioxeHbl B 01HOM XpoMocome
5. VYkaxkure B3auUMoO/IeliCTBHE
MEKIY AJlJIeJIbHBIMHA T€HAMMU:
KomriiemeHTapHOCTh

Onucra3 TOMHUHAHTHBIN

Henomnoe nomuaupoBanue

[Tomumepus

DOnucTa3 peeCCUBHBIN

> mo o w P

Kakum Oyner pacumiensienue mnpu
CKPEIIMBAHUM [IUT€TEPO3UTrOT, €CJIH
OJUH JOMHHAHTHBLIH HeaJlJIeJIbLHBIN
reH JIONOJIHAET JeiicTBHE APYyroro?
A.9:6:1

B.13:3
C.12:3:1

D.15:1

E.3:1

7. HonasJjieHue OHOT'0

AOMHMHAHTHOI'0O HEAJJICJIBHOI0 ICHaA

Ir¢HOM

APYIrum JAOMHUHAHTHBIM

HA3bLIBAETCA:
A.Ilneliorponueit
B. [Momumnonaueit

C. Drucrazom
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D. KoMIuieMeHTapHOCTBIO
E. ITonmumepueit

8. Ilpm CKpelUBaHUU cepbIxX
KPOJIMKOB B MOTOMCTBE NMPOU30LLIO
paciuenieHue B COOTHoleHuu 9/16
cepbix : 4/16 Oeabix : 3/16 4yépHBbIX.
ITO0 nmpumep:

A.Dmnucraza

B. Kommiementapuoctu

C. [Ineitorponuu

D.Ilonumepun

E. KogomunupoBanus

9. Kakyio rpynmy KpoBH Oyaer
HMeTbh PeO0EHOK Y TOMO3MIOTHBIX
poauTesieil €O BTOPOM W TpeTbeu
rpynmnou kposu?

A.IAB
B.ii
C.I1B|B
D. IBi
E. IMA
10.Y  poaureJeii nepBast "
yerBéprast rpynnbsl kKpoBu. Kakmue
rpynnbl KpPoBH MOIYT ObITH y HX
aeTe?

A.TlepBas u BTOpas

B.IlepBas u uerBépras

C.Bropas u TpeTbs

D.Tonbko uerBépTas

E. Tonbko nepBas



IIpoTOKOJ NPAKTHYECKOT0 3aHATHS

[laTa

3agauue Nel. Pewuuenue 3aoau.

1. CepnoBUAHO-KJIETOUYHAS] aHEMHUSI — IMPU3HAK C HEMOJHBIM JIOMUHUPOBAHUEM.
['oMO3UTOTHBIE MHAMBUAYYMBI PAHO YMHUPAIOT, a TETEPO3UTOTHBIC KUZHECIIOCOOHBI
UMEIOT 0CcOOeHHYI0 (GopMy remorioOnHa. ManspuiiHbI TUTa3MOAMM HE CIOCOOCH
UCIIOJIB30BATh JJIi MUTAHUSl 3TOT TEMOTJIOOMH, MO3TOMY Te€TEpPO3UTOThI HE OOJEIOT
Maisipuen. KakoBa BEpOSITHOCTH POXKICHHS NE€TEW, HEYCTOWYMBBIX K MAJSIPUM, B
CeMbe, I7ie 00a pOaUTENsl yCTONUMBBI K ATON 00J1€3HU?

Pewenue:

2. AYTOCOMHBIM TE€H, ONpEACNAIONMA B TOMO3UTOTHOM COCTOSHUM DPE3KYIO
nedopMaluio KOHEYHOCTEH, y TeTepO3UTroT MPUBOJUT K YKOPOUEHHIO NaJbLIEB
(Opaxupaktunus). JKeHIMHa, KOTOpas UMEET HOpMalbHbIE Malblibl, BBILILIA 3aMYK
3a My)XUUHY ¢ OpaxupakTuiued. KakoBa BepoATHOCTh MPOSIBICHUS OpaxXuaaKTHINN
y UX JaeTei?

Pewenue:
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3. Pesyc-oTpuniarenbHasi KEHIIMHA MMEET YeTBEPTYIO IPYNIy KpOBH, a €€ pe3yc-
MOJIOKUTENIbHBIA MY>K — IIEPBYIO IpyIiny KpoBH 1o cucreMe ABO. MoxeT iu B 3Toi
CEMbE POJUTHCS peOEHOK ¢ reHOTUIoM otia? OTBeT 000CHYHTE.

Pewenue:

4. HopmanbHbIi CIIyX Y UeJIOBEKa KOHTPOJUPYETCS JBYMS HECIEIUICHHBIMU
JTOMHUHAHTHBIMU TE€HAMH, OJWH W3 KOTOPBIX OTBEYAET 334 HOPMAIBHOE PA3BUTHE
CIyXOBOTO HEpBA, a JAPYroMl — 3a HOPMAaJbHOE pAa3BUTHE YIIHOM YJIWUTKH. [[BOe
IJIYXOHEMBIX KEHATCSA, Y HHUX POXKAACTCSI TPOE HETEH C HOPMAaJbHBIM CIYXOM.
Onpenenute TeHOTUIIBI poAuTeNel u neter. Kakoi 3To Tun B3auMoAeHCTBUSA T€HOB?

Pewenue:

5. PocT 4denmoBeka KOHTPOJMPYETCS HECKOJBKMMHU IMapaMu HECUEIUICHHBIX TE€HOB,
KOTOpbIE B3aUMOJACHCTBYIOT MO TUITY MOJAUMEpPUH. ECIIM UCKIIOUUTE (PAKTOPBI CPEeAbI
Y YCIIOBHO OTPaHUYMTHCS JIUIIB TPEMS NTapaMu T€HOB, TO MOKHO MTPEANOIOKUTD, YTO
B HEKOTOPOU MOMYJSLUKA HU3KOPOCIIBIE JIFOJIM UMEIOT BCE PEIIECCUBHBIE T€HBI U POCT
150 cm, a camble BBICOKHE — BCe JOMUHAHTHbIE reHbl U pocT 180 cm. Huskopocnas

KEHIIMHA BBIIUIA 3aMY’K 32 MYXXYHHY CPEIHEro pocra. ¥ HHUX ObUIO YETBEPO JeTel,
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KOoTOpble umenu poct 165 cm, 160 cm, 155 cm, 150 cm. Omnpenenure reHOTHUIIBI

pOI[HTCJICI?I " IIOTOMKOB.

Pewenue:
JaTta u moanmuMch npenogaBareis
3AHSTUE Nel2
1. TEMA: TEHETUKA IIOJIA. HACJIEJOBAHHUE, CHEIIVIEHHOE C

IHOJIOM
2. AKTyaqbHOCTb TeMbl. [Ipu3HaKy, CLEIUIGHHBIE C II0JIOM, HAaCJIEQYIOTCS IO
OCOOBIM 3aKOHAM, 4YTO Ba)XHO MPU HM3YyUYEHUM HACJIEJICTBEHHbIX OoJe3neu. [l
JIy4IlIEr0 YCBOCHMUS TEOPETHUYECKOIO Marepuaja CTYIEHTbI PEIIaloT I'€HETUYECKUE
3a1a4H.
3. Heab 3aHATHS. VYMETh HMHTEPIPETUPOBATH MEXAHM3M T'E€HETHYECKOTO
OIpe/eNieHHs Moja KaKk MEHJEIHUPYIOLIEro Mpu3Haka 4eloBeka. 3HaTb OCOOCHHOCTH
HACJICAOBAaHUS IPU3HAKOB, CLIEIUICHHBIX C MOJIOM.
4. 3aganus IS CAMOCTOSITEJIbHOW PadoThl BO BpeMsi MOATOTOBKH H
NPOBeACHUS 3aHATHSA.
4.1 TeopeTru4eckue BONPOCHI K 3aHATHIO:
1. MexaHu3Mbl T€HETUYECKOIO ONPEIEIECHUS MO0JIa.
2. HacnenoBanue mnona. IlpusHaku, CHEIUIEHHBIE C TMOJOM, 3aKOHOMEPHOCTH HX

HACJIEI0BAHHUS

3. HacnenoBanue cCuHEIUIEHHBIX C TOJOM 3a0ojeBaHuil y uenoBeka. [Ipu3Haku,

OT'PaHHUYCHHBIC I10JIOM M 3aBHUCHUMBIC OT I10J1A.
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XpOMOCOMBI, OIMHAKOBBIC Y JKCHCKUX M MYKCKHX OPraHM3MOB HA3bIBAKOTCS

ayvmocomamnu.

XPpOMOCOMBI, KOTOPbIE OTIMYAIOTCS Kak MO MOP(OJIOTUH, TaK U MO 3aKIIOYECHHOU B
HUX TE€HETHYEeCKOW MH(pOpPMAINK, Y )KEHCKUX U MYXKCKHX OPTaHM3MOB HA3bIBAIOTCA
nonoebimu (TeTepOXpOMOCOMBI). boublllyto, W3 mapbl XpOMOCOM, Ha3bIBaOT X-
XpOMOCOMa, a MEHbIIYIO — ¥Y-XxpoMocoma. CoyeTaHue MOJOBBIX XPOMOCOM B 3UT'OTE

onpeesseT noj Oyaylero opranusma.

Tunbl XpoMOCOMHOIO0 onpeae/ieHus1 MoJ1a:

= Kauecmeennoe:

1. ¥V muekonuTaromux (4eaoBeka), O0JbIIMHCTBA 36 MHOBOHBIX, MYXHU APO30(UIIBI.
QAA +XX; JAA +XYV.

2. Y nTul, NpecMbIKaronmxcs, 0adouek.

QAA +XV; JAA + XX umn QAA + ZW; JAA +ZZ

— Koauuecmeennoe:

3. Y HEKOTOPBIX KJIOMOB, KYy3HEUHKOB.

QAA +XX; JAA + X0

4. Y nepenoHYaTOKPBUIBIX.

Q2n; &'n (qMIIOKIHBIA HA0OP XPOMOCOM BOCCTAHABIMBAETCS JHIOMUTO30M).

Kpome XpoMOCOMHBIX, €CTh U IPYTHE€ MEXAHU3MBI PETYIUPYIOLINE MMOJ:
1) Onpenenenue mojia 3aBUCUT OT pa3Mepa SHICKICTOK: M3 KPYIHBIX SHUIIEKICTOK
Pa3BUBAIOTCA - §, @ U3 MENKUX — O (HEKOTOPBIE YEPBH);
2) Biimsinue BHemHe# cpensl (MOpckod 4vepBb OoHHenus). CBOOOIHOKHBYIIHE
JUYUHKU TPUKPEIUIAIOTCA KO JHY M Pa3BUBAIOTCA B CaMOK (anuHa 1o IMm), a
JUYIUHKH, KOTOPBIE TTONaJal0T Ha X0OOTOK caMKH — B caMIioB (1-3 mm).
ITon Hacnenyercs 1o 3akoHaM Menzens.
P QAA+XX x & AA+XY
G A+X A+X A+Y

Fi1 AA+XX; AA+XY
1 1
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HOH, I/IMeIOHII/Iﬁ ABC OIWHAKOBBIC IIOJIOBBIC XPOMOCOMbBI, HAa3bIBACTCIA

20MO2AMEMHBLI.

[Tos, nMeroMil pa3HbI€ MOJOBBIE XPOMOCOMBI, HA3bIBACTCS 2 EPO2AMEHIHbLIL.

HpI/IBHaKH, I'CHbI KOTOPBIX JOKAJIM3YIOTCA B IIOJIOBBIX XPOMOCOMAX, HA3BIBAIOTCA

cuenjieHnble C nojiom. DTO SIBICHHE OBLIO OTKPBITO T. MOpI‘aHOM IIpu U3y4CHHUH

HACJIEJOBaHMsI OKPACKU IJI1a3 Y MYXH IPO30(DUIIBL.

.HI/IHa JKCHCKOT'O ITIoJIa MOI'yT OBITh KaK 20MO- TaK U cemepo3ucomubimu 110 rCHaM

JOKaJIU30BaHHBIM B X-XxpoMocomax. PeleccuBHble aiield TE€HOB y HHX
IPOSIBISIFOTCS. TOJIBKO B TOMO3UTOTHOM COCTOSIHUH.

Tak Kak y JIMII My>KCKOT'0 I10JIa TOJIBKO OfjHa X-XpOMOCOMa, TO BCE JIOKAIN30BAaHHBIC
B HEW TeHbl (Jake peLieCCUBHBIE) cpa3y ke MposiBIATCs B peHoture. Takoil opraHuM

Ha3bIBACTCA 2eMU3U2ONHbIM.

['eHbl, KOTOpBIE HAXOAATCS B X-XpOMOCOME, MOTYT OBITh:

1) JdomuHanTHBIMH. OHHM TIEpEAAIOTCS OT OTIIA BCeM jaoduepsMm. Hampumep: TeMHas
sMab 3y00B.

XA — reMHas sManb 3y00B

X* — Genas sMalb 3yO0B

P Q X*X* x 4 XAV

G X XA VY

Fi XAX3 XY

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

2) PeneccuBHbiMH. OHHM TiepefarOTCs OT MaTepu (HOCHUTENBHHUIIA T€HA) K CBIHY.
Hampumep: reModuiis, 1albTOHU3M.

XP — HopmansHOE 3penue

X% _ nanpToHM3M

P Q@ XPX? x & XPy

G X° x¢ X°P vy

F 1 XPXP; XPy; XPX4: Xdy
25%-nansTonnku (50% chiHOBEH)

[Ipu3Haku, KOTOpBIE HACIEIYIOTCA Yepe3 Y-XpOMOCOMY, Ha3bIBalOTCA
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conanopuueckumu. OHYU NIEPENAOTCS OT OTLA BCEM CBHIHOBbAM. Hampumep: TkaHb

CCMCHHHUKOB, UXTHO3, THIICPTPHUXO3.

Ecan IIPHU3HAK 9all¢ BCTPCUACTCA Yy JIMI[ OJHOIO I10JIa, HCJIb3A YTBCPKAATD,

49TO I9TOT IPU3HAK CHCIUICH C IIOJIOM. Ecth IMPpU3HAKHN, KOTOPBIC KOHTPOJIUPYIOTCA

1mojoM. I'eHbI ATUX IMPU3HAKOB HAXOOATCA B AayTOCOMAX. TaK, CKJIOHHOCTDb K PaHHEMY

0OJIBICEHUIO — TOMUHAHTHBIN MPU3HAK Y MYKUKH, @ Y )KCHIIUH OH PELIECCUBHBII.

HpI/ISHaKI/I, 3aBUCHUMBIC OT II10JIQ, 06YCJIOBJI€HI>I Ir¢HaMH1 ayTOCOM, HO BO3BMOKXHOCTb UX

MPOSIBJICHHSI 3aBUCHUT OT IoJja opranu3ma. Hampumep: TeMOp rosoca (6ac TOIBKO y

MY>KUMH), IIIUPHHA Ta3a, OTJIOKEHHUE KUPa U JP.

4.2. TecThl 1JI1 CAMOKOHTPOJIS

1. Kak nepeaaTcst NOTOMKAaM

JAOMHMHAHTHBIE  TeHbl, KOTOpbIE
HaxoasTcs B X-xpomocome?

A.OT oT1a TOJIbKO T0YepsIM

B. Ot oTI1a TOJBKO CHIHOBBSIM

C.Ot Marepu TOJIBKO AOYEPSIM

D.OTt maTepu TONBKO CHBIHOBBSIM

E. nepenatorcs BCEM NETAM
HE3aBHCHMO OT I10J1a

2. Kak Hacaenyercsi 1ajJbTOHU3M?
A.CuermieHHsii ¢ X-XpoMOCOMO#
JTOMHHAHTHBIN I'€H

B. AyTocomHBI periecCuBHbBIN T'eH
C.Cuemiennpii ¢ X-XpOMOCOMOI
pEUECCUBHBINA I'€H

D.AyTOoCOMHBII JOMUHAHTHBIN T€H

E. Cuennennsliii ¢ Y-XpoMocoMoil TeH
3. Kakoe xpoMocoMHoOe onpejeieHUue
1oJI1a y 4esJoBeKa?

A.QAA + XX; JAA + XY
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B.QAA + XV; JAA + X0
C.QAA +X0; SAA + XX
D.QAA +XV; JAA + XX
E.92n; dn

4, Kakoii wu3

3TUX TIPHU3HAKOB

NPUHALJICKUT K NPU3HAKAM
OrPpAHUYEHHBIX MOJIOM?
A.T'emounus

B. Anp0ouHM3M

C. Tuneptpuxo3

D. Huskuii TemOp royioca

E. JampToHN3M

5. My:X4MHA-JAJbTOHUK KEHUTCH
HAa JKeHIIMHE ¢ HOPMAJbHBIM
IBETOBBIM 3pEHHEM, Y KOTOPOH
oreny ObL1 panbTOHMKOM. Kakoe
3peHue Oyner y ux jaereii?

A. Bce neBouku OyAyT 310pOBBI

B. Bce manbunku OynyT 310pOBbI

C. IlomoBuHa MaJbUMKOB U JC€BOYCK



OyIlyT 3/I0POBBI

D. 25% nereit OyayT O0IbHBIMU
E. 25% nereit OyayT 3M0pOBBIMH
6. Kakoe XPOMOCOMHOE
omnpeaeJeHue moJia 'y nruun?

A. QAA + XX; JAA + XV

B. QAA +XV; SAA + X0

C. QAA +X0; JAA + XX

D. RAA +XV; JAA + XX

E. 92n;dn

7.Y KakuxX OpPraHu3MoOB YCJIOBHUS
cpeabl CIOCOOCTBYHOT
NpeBpaleHUI0 CAMOK B CaMIIOB?
HNKcomoBBIN K€

Bopob6eit

O0e3bpsgHa

O w >

IIeu€HOYHBIN COCAJIBIIUK

E. bonnenus

8. KakoBa BepoOsITHOCTH POKIEHUS
00JIbHOTO pedéHka oT 00JbHOIO
reMopuimeii oTrua MW MaTepu-
HOCUTEJILHUIIBI TeHa reModuinu?

A. 0%

B. 10%

C. 25%

D. 50%

E. 100%

9. ¥ 310poBBIX poauTesieil poauscs
CbIH AAJIbTOHMK. KaxoBa
BEPOSITHOCTH POXKIEHUS] [1€BOYKH
IAJbLTOHUKA?

0%

10%

25%

50%

100%

m o O W >

10. Kak Ha3pIBalOTCsl NPHU3HAKH,
pacnosiokeHHbie B Y-xpomocome?
A. KogoMuHaHTHEBIE
[InneioTponHbIe
lNonmangpuyeckue

. Myxckue

m o O W

He3asucumelie

HpOTOKOJ'I NMPAKTHYECCKOI0 3aHATHUSA

3amanue Nel. Pewuenue 3aoau.

ara

1. V denoBeka remoduius HacIeQyeTcsl Kak X-perecCHUBHBIN Tpu3Hak. Jodb

reMoprIMKa COOMpAETCsl BBIMTH 3aMyK 3a CbhlHA APYroro reMopuinka, mpuuéM

MOJIONIOKEHBI He OoneroT remopunueil. Onpenenute BEpOATHOCTb POXKACHUSA

peb&nka, 60IpHOTO reMo(uIInel, KaKoTo 1moja Oy1eT 3TOT peOEHOK?



Pewenue:

2. MyxuuHa-JaIbTOHUK JKCHHUTCS Ha JKCHIIUHE C HOPMAJIBbHBIM IIBETOBBIM
3peHHueM, OTeI] KOTOpoi ObuT JanbToHUKOM. Kakoe OyneT 3penue y ux aerei?

Pewenue:

3. Témuas smanb 3yO0OB MOXKET OMNPEACNSIThCS JIBYMS JIOMHUHAHTHBIMU TE€HAMH,
OJIUH U3 KOTOPBIX PACIoOJIOKEeH B X-XpoMocoMe. Y poautesieit ¢ TEMHBIMH 3y0aMu
POAWINCH J0YKa M ChIH C HOPMaJbHBIM IIBETOM 3y00B. Ornpenenure BepOsiTHOCTh
POXKJIEHUS B TOW CEMbE CIENYIONIEro peOEHKa Takke 0e3 aHOMAaIIi, €ClIi TEMHBIE
3yObl MaTepu OOYCIOBJIEHBbI TOJIBKO T'€HOM, CILEIJIEHHBIM ¢ X-XpOMOCOMOM, a
TEMHBIE 3yObl OTIIA — AyTOCOMHBIM T'€HOM, 110 KOTOPOMY OH T'€TEPO3UTOTEH.

Pewenue:

4. T'uneptpuxo3 nepeaaércss yepe3 Y-XpoMOCOMYy, a MOIMAAKTUIMS — Kak
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JOMHHAHTHBIN ayTOCOMHBIN NpHU3HaK. B cembe, rje oren uMen runepTpuxos, a MaTh
— MOJUAAKTWINIO, POJUJIACh HOpMaJlbHas IO 0OOMM NpH3HaKaM Jo4ka. Kakoma
BEPOSTHOCTH TOTO, YTO CIEAYIOMNN PeOEHOK Takke OyaeT 06e3 o0enx aHoMamuii?

Pewenue:

5. YV denoBeka JadbTOHU3M OOYCIOBJIEH CHEIUIEHHBIM € X-XpOMOCOMOM
peleccuBHBIM TeHOM. TajlaccemMusi HaclleqyeTcsi KaKk ayTOCOMHBIM JIOMUHAHTHBIM
npu3Hak M HaOmojgaeTcs B ABYX (opmax: y TOMO3HMIOT TsDKENas, 4YacTo
cMepTesbHasl, y TeTepo3nuroT — jerkas gopma. JKeHIIMHa ¢ HOpMaJlIbHBIM 3PEHHUEM,
HO JIErKo# opMOH TamacceMuu B Opake co 3J0POBBIM MY>KUYMHOM, HO JAJIbTOHUKOM,
MMEET ChblHA-JIaJIbTOHUWKA C JIErkoi (opMoro Tanaccemuu. KakoBa BEpOSTHOCTH
POKJIEHUS CIEAYIONIETO ChiHA O€3 aHOMAaJIHIA?

Pewenue:

I[aTa U IIOANUCH MpenoaaBaTe’is

3AHATHE Ne 13
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1. TEMA: XPOMOCOMHAA TEOPUSA HACJTEACTBEHHOCTHA

2. AKTyaJbHOCTb TeMbl. OTKpbITHE U HU3y4YEHUE SIBICHHUS CUEIJICHHOTO
HACJICIOBaHMUSI TEHOB MMeeT (pyHIaMEHTaIhbHOE 3HAYEHWE JJISi Pa3BUTHS TCHETHKH
Kak Hayku. Ero anHaiu3 uMeeT NpakTUYECKOE 3HAYEHUE B PETYIMPOBAHHUM T10JIa,
OMOTEXHOJIOTUH, TEHHOW MHKEHEPHUH.

3. Heasn 3ansaTus. Hayauthcs onpenensiTe BEpOSTHOCTh MPOSBICHUS MPU3HAKOB Y
MOTOMKOB MPU MOJIHOM U HEMOJHOM CHEIJICHUH T'€HOB.

4. 3anaHusi JAJs  CaMOCTOAITEILHOW PpadoThl BO BpeMsl MNOATOTOBKH U
NPOBeACHNUS 3AHATHSA.

4.1 TeopeTnyeckue BONPOCHI K 3aAHATHIO:

1. Cuennennoe HaciegoBanue. OCOOEHHOCTH HACJIEIOBAHUS TPYIII CUEIIIICHUS.

2. MexaHu3M KpOCCHUHTOBEpa, ITUTOJIOTUYECKHE JOKA3aTelIbCTBA, OMOJIOTMYECKOe
3HAYEHUE.

3. XpomocomHasi TEOpHs HACTIEACTBEHHOCTH.

4, HGXPOMOCOMHEUI HaCJICACTBCHHOCTD.

I'enoB 3HauutenbHo Oonbiie uYem xpomocoM. B 1910-1916 romax
aMEpUKaHCKMM TeHeTuK Tomac Mopran ¢ COTpyAHUMKaMH OSKCIEPUMEHTAIBHO
N0Ka3aja, 4YTO B KaXKIOW XpOMOCOME JIOKAIM30BAHO MHOI'O T€HOB, KOTOpBIE
HACIIEAYIOTCd BMecTe. ['€Hbl, KOTOpbIE JIOKaJW30BaHbl B OJHOM XPOMOCOME,

COCTaBIIAIOT gpynny cuenaenus. KonmyecTBo IpyI CHENJIEHUS PABHO ralIONTHOMY

YHCIIy XpOMOCOM y Buja. Tak, y yenoBeka 23 rpymnmnbl CHEIICHHUS.

Ho rens! cueriensl He a0comoTHO. Bo Bpemsi Melio3a MpOMCXOIUT KPOCCHHTOBED.
Uem panmpie Apyr OT Jpyra pacrojiararoTcsi TE€Hbl, TEM 4Yalle MEXIy HHUMH
MIPOUCXOJIUT KPOCCHHTOBED.

Jlst skciepuMerTa MopraH yJiaqHO BBIOpall MyXy-Ipo30(QuUily: ee JIETKO COJIepPkKaTh
B J1a00OpaTOpUsIX, OHA OUYEHD IJIOJIOBUTA, OBICTPO PA3MHOMXKAETCS, UMEET 8 XPOMOCOM.
OH u3yuan, Kak HacleAyeTcsl OKpacKa Tela W JIJIMHA KPBUIbEB y MYXHU-APO30(HIIBI.
CHauaja OH CKpeIIMBaJl TOMO3UTOTHBIX CaMOK U camIiioB. [lepBoe mokosieHne ObLIO
€AMHOO0Pa3HO.

B — cepas okpacka Tena
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b — yepHast okpacka Tena

V — HOpMaJIbHbIE KPbUIbs

V — 3a4aTo4HbI€ (HEIOPA3BUTHIE) KPbLIbs

P @ BBVV x & bbwv

G BV bv

F1 BbVv — 100% cepble ¢ HOPMAILHBIMU KPBUILIMA U @ U O

3aTeM OH MPOBEJ aHAIM3UPYIOIIEE CKpPElIMBaHUE (OTACIBHO JJIsi CAMOK M CaMIIOB)
JUTSI OTIpEeIeNICHUsI TEHOTHUIA THOPHUIOB, KOTOPbIE ObLIN MOTy4YeHbI B Fi.

[Tpu aHanu3e reHoTHNa camia IMOJyYUIIUCh TOJIBKO OCOOM MOXOXHE HA pOJIUTENeh
(mo 50%). ¥ camioB MyXH-Ipo30QuiIbl KPOCCHUHTOBEP HE IMPOUCXOAUT, U TEHBI

CLCIIIICHBI ROJIHOCHLbIO.

P Q@ bbvw x J BbVy B b
G bv BV bv
F, BbVv; bbvv
50% 50% \% Vv
C.H. 4.3, BV bv

[Ipn aHanu3e reHoTUIIa CAMKH MYXHU-IPO30(HIIBI 0Ka3a10Ch, 4TO 0CO0EH, KOTOphIE
MOX0KHM Ha POAMUTENICH, B MOTOMCTBE MOJydmsioch Oombine (mo 41,5%), a ocobei,
KOTOpbIE KOMOWHHUPYIOT MpHU3HAKK poauTeneid — Menblie (mo 8,5%). T. Mopran
JIeJIaeT BBIBOJI, UTO Y CAMOK MYXHU-IPO30(HUIIbl TPOUCXOIUT KPOCCUHTOBEDP, TO €CTh
T'€HBI CIIEIJIEHBI He NOJIHOCHLbIO.

P Q@ BbVv x & bbw

B b B b
G BV bv bv
By b\ 17 mopranua
V Y, Y, V

F, BbVVv bbvv Bbvv bbVv
41,5%; 41,5%:; 8,5%; 8,5%

C. H. 4. 3. C. 3. . H.
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Ha ocHoBaHuMM TMONYy4YEHHBIX NaHHBIX, MopraH Jenaer BbIBOJA, YTO T'€HbI OKPACKH
TeJda W JJUHBI KPBUIEB HAXOMSTCS B OJIHOM XPOMOCOME M TO3TOMY 3TH TEHBI
HacleayroTed ciermieHo. Ho cierienne MoxXeT ObITh HAPYIIEHO KPOCCUHTOBEPOM.
% KpoccuHroBepa Mexxay renamu (1% kpoccunroepa = 1 mopranuze) ObuT YCIOBHO
MPUHAT 32 paCCTOSTHUE MEXKY HUMHU. DTO a0 BO3MOKHOCTh CTPOUTH T'€HETUYECKUE
KapThl XpomocoM. % kpoccuHroepa T. Mopran npemyiokuna ONpeaesiarh o
bopmyie:

Ny

: 100 = % kpoccuHroBepa, rae

n
Ny — 00111ee YMCIIO KPOCCBEPHBIX OCOOEH;
N — o0111ee YMCI0 TOTOMKOB.
KpoccuHropep HM3MEHSIET 4acTOTy T€HOB B TPYIAX CIEIUVIEHUS, YTO H3MEHSET
dbenoTun. 3to oAuH U3 (HaKTOPOB KOMOMHATUBHON N3MEHUYMBOCTH Yy OPTaHU3MOB.
[{uToNnOruUecKy0 KapTUHY KPOCCHHTOBEpa BIEPBBIC OMNUCAT AATCKUM yUEHBIN

SHceH.

XpomocoMHasi TeOPUA HACJEICTBEHHOCTH Obl1a chopmynupoBana T.Mopranom.
OcHogHble nonodicenus:

1. 'enbl HaXOAATCS B XPOMOCOMAX, KaXKIbI M'eH 3aHUMAET OMPENICICHHOE MECTO —
JIOKYC.

2. 'enbl pacmofiokeHbl JIMHEWMHO W HacienyroTcs crerseHo. KomudyecTBo rpytin
CLICTUICHUS PABHO TaIJIOUTHOMY HA0OpY XPOMOCOM.

3. Mexy ajuieIbHbIMU T€HaMU TIPOUCXOIUT KPOCCHUHTOBED.

4. BeposITHOCTh KPOCCUHTOBEPA MPOMOPIIMOHATIBHA PACCTOSTHUIO MEXKY TeHAMH.

Paccrosinue MCXKAY r€HaMH U3MCPAIOT B MOpPraHuaax.

4.2. TecThl 1JII CAMOKOHTPOJIS:

1. Yo Takoe rpynna cuenjieHusi? C. ToJsibKO perLiecCUBHbBIE alJIeTu
A.JloMuHaHTHBIC u pPELECCUBHBIE D.Bce rensl 0JJHON XpOMOCOMBI

aJIeau E.I'eHsr, KOTOPBIE KOJIUPYIOT
B. Toabko 1OMHHAHTHEBIE aJUIEIH aJbTEpPHATUBHBIE TPU3HAKH.
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2. Kakoe CKpelIuBaHue IaéT

BO3MOKHOCTh onpeaeuTh
paccTosiHie MexKAy reHAMHU B IpyIie
cuenJieHus?

A.MonorubpuaHoe

B. AHanuzupyroniee

C. lurubpugHoe

D.Ilonurudpunnoe

E. Tpurubpunnoe

3. Paccrosinne mexay renamu B u k
cocraBiasier 10 % kpoccuHroBepa.
KakoBa BeposiTHOCTH 00pa3oBaHusA
ramer BK y oco0u ¢ reHorumom
BbKk?
A.0%
B.10%
C.5%
D.45%
E. 50%
4. Kakoe COOTHOIIIEHHE MyX
aApo3opua ObLI0 B KJIACCHYECKOM
onbiTe T.Moprauna?
25%:25%:25%:25%
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%

omoo m >

CKOJIBKO M KaKue THIIBI ramer
oOpasyworcst 'y ocoom AaBs, eciau
paccrosinue Mexay renamu A u B 20

Mopranua?
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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% ABs; 40%AB; 10% asB; 10% aB
Yro

© m o o m »

NMPOUCXOAUT npu
o0pa3oBaHMH TraMeT B pe3yJbTarTe
HEIMOJIHOTO CHeINJIEHUsI TeHOB?
Kousbroramus

Tpancnokanus

MyTtanus

[TIpoueccunr

Kpoccunrosep

N m oo Wy

CKoJIbKO THIIOB TaMeT o0pa3yer

opranmsm CcDd npm  mnosHOM

CHEeIJICHNH r'eHoB?

Al
B. 2
C. 4
D. 6
E. 8
8. Y nurerepo3uroTHoii 0co0H reHbl
B wu d cuemnennl. Kakmne
HEKPOCCOBEPHbIE TaMeTbl MOKET

00pa30BbIBATH 3TOT OPraHu3m?
A. Bd, 8D

Bd, BD

BD, Bd

BD, 8D

Bd, Bd

m o O W



9. ¥V apo3opuiabl paccTossHUE MEKAY
reiamu B u C - 12 mopranma.
KakoBa BepoOITHOCTH TMOSIBJICHUSA
noromcTtBa ¢ reHorunom BBCc npu
ckpemuBanun BBCc x BBCC?

A. 12%

0%

6%

50%

44%

m o O W

10.Y wMblIIIHM paccTosiHUE MEKAY
renamu A u C-20% kpoccuHrosepa.
KakoBa BepoSITHOCTL TOSIBJIEHHS
noromcrea ¢ reHotunom AACc npu
ckpemuBanun AaCce x aacc?

A. 20%

0%

10%

50%

40%

m o o w

IIpoToK0JI MPAKTHYECKOT0 3aHATHS

3aganue Nel. Pewuenue 3aoau.

Pemure 3agaun:

[laTta

1. CxoabKO M KaKue THUIIbI KPOCCOBEPHBIX U HEKPOCCOBEPHBIX raMeT 00pa3yrTCs Yy

0C00€EN C TAKUMHU T€HOTHUITAMMU

a) C B

c b

b) C b

c B

eciu pacctostnue Mexay reamu B u C 8 mopranna?

Pewenue:

2. Y 4enoBeKa periecCUBHBIC TeHBI a U D 00ycmaBmuBaroT CKIIOHHOCTD K TUa0eTy U K

TUIICPTOHUMH. OTH TEHBI JIOKAJINU30BaHbI B OI[HOﬁ 4AyTOCOMC M PaACCTOAHHC MCIKIAY

HuMHU — 10 Mopranua. Onpenenute BEpOATHOCTh (B %) pOXKAEHUS CbIHA, CKIOHHOIO

K INEPCUUCIICHHBIM 6OJ163H51M, CCJIIM MaTb I'CTCPO3HUIOTHAA IO ABYM IIpU3HAKaM, a



oTtel 00IbHON AMA0ETOM U TUIIEPTOHHUEH.

Pewenue:

3. Y genoBeka peneccuBHbIA TeH TeModrmn (h) u perecCUBHBIN T'eH JaabTOHN3MA
(d) nokanuzoBaHbl B X-XpoMOcoMe Ha pacctosnuu 9,8 mopranuia. M3BectHo, 4TO
JKEHILIMHA TETEPO3UIOTHAasl MO0 TIeHaM JalbToHM3Ma U reModwimu. I[Ipuuém
aHOMAaJIbHbIE T€HBI JIOKAJIN30BaHbl B Pa3HbIX X- XpoMmocoMax. Omnpenenure, Kakue
JIETU MOTYT OBITh Yy HEe€ OT Opaka co 3JJ0POBBIM MY>KUHUHOM.

Pewenue:

4. Karapakta ¥ TNOJUAAKTUIMS Yy 4YeJOBeKa OOYCJIOBJIEHbl JOMHHAHTHBIMU
ayTOCOMHBIMM TECHO CLECIUICHHBIMHA reHaMmu. JKeHIIMHa, MaTb KOTOpPOM cCTpazjana
KaTapakToW, a OTell MOJUIAKTUIIUEH, BCTynuia B Opak CO 3J0POBBIM MY>KUMHOM.
Hanummre BO3MOXHBIE TEHOTHUNBI M (DEHOTHNBI JeTell OT 3Toro Opaka, eciu

JKCHIIMHA YHACJICA0BAJId KaTAPAKTY U MMOJIMAAKTHUIINIO OT pOI[HTCJ'ICfI.
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Pewenue:

I[aTa H MOAIIMUCH IpenmoaaBaTejs

3AHSATHUE Ne 14

1. TEMA: U3MEHYUBOCTbD Y YEJJOBEKA KAK CBOMCTBO KU3HU U

I'EHETHYECKOE ABJIEHUE
2. AKTYaJIbHOCTBH TeMbl. VI3MEHUNBOCTD — 3TO CBOMCTBO BCEX KUBBIX OPTaHU3MOB,
B TOM YHUCJIE U YEJIOBEKA. JHAHUE €€ 3aKOHOB IIOMOTAET YEIIOBEKY COXPaHUTh CBOE
30pOBble, a TaKXke T[OHUMaThb M O00JeryaTb COCTOSIHME IallU€HTOB C
HACJEICTBEHHbIMH  OOJE3HSAMM, NPEIyNpekIaTh IMOSABICHWE IOTOMCTBA C
HACJICICTBEHHBIMU aHOMAJUSMH.
3. Heab 3ansTus. M3yuuts pasznuyHbie (QOpMbI H3MEHUMBOCTH, WX pOJb B
SBOJIIOLIMY U B MOSBJICHUU TPU3HAKOB OPTaHU3MA.
4. 3agaHus 119 CaMOCTOAITeIbHOM padoThl BO BpeMsl NOJATOTOBKH W NPOBe/ICHUs
3aHATHS.
4.1 TeopeTudeckue BONPOCHI K 3aAHATHIO:
1. M3meH4MBOCTH, POPMBI U3MEHUNBOCTH.
2. Monaudukauuu u HopMma peakiuu. CBoicTBa MOAU(PUKALIMIMA
3. KomOmHaTHBHas N3MEHUYMBOCTD, €€ MEXaHU3MBI.
4. MyrtanmonHass u3MeHYMBOCTh. Knmaccupukaumss Myrtanuid. MyrareHHbIe
(bakTopBhI.
5. 3aKOH TOMOJIOTMYECKHX  pSAOOB  HACIEACTBEHHONM  HM3MEHYMBOCTH, €TI0

IMPAaKTHYCCKOC 3HAYCHUC.
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H3menuugocms — 3T0 CBOWCTBO OPraHU3MOB NMPUOOpETaTh HOBbIE MPU3HAKU

B IMIPOIIECCE UHIUBUIYATIBHOTO Pa3BUTHA.
DopMbI U3MEHUYUBOCTU:

1) MoaudukaironHas (HEHACACACTBEHHAs);
2) T'enotunuyeckas (HacaCICTBEHHAs).

Mooudukayuonnas u3meH4u8oCHb 3aBUCUT OT YCIOBHUI BHEIIHEW CPEIbl U

IE€HOTHIIA.
[lon BOMsAHHMEM BHEIIHEW CpEIbl, OPraHU3M MOXKET MpUOoOpeTaTh H3MEHEHMS,

KOTOPLIC HC 3aTParuBarOT I'CHOTHII. Takue n3MeHEeHUS HAa3bIBAIOTCI Moodudukauuu.

Paznuunbie IIPOABJIICHUA (beHOTHHa opranmuisma, KOTOPBIC IIPOUCXO/AT B IIPCACIIAX

JAHHOT'O T€HOTHIIA, HAa3bIBAIOTCS HOPMOU peakyuu. Harpumep: y npuMysisl KpacHast

OKpacka IIBeTKoB Oyner mpu temrepatype 15-20°C, 6enas — npu 30-35°C, HO, HU
IIPU KaKOW TeMIiepaType He OyAyT KENTbIe, ToayOble, CHHHE, (PHOJETOBBIE IBETKH.
Hopwma peakuyu ObIBaer:

o IHupoxkas. l1lupokyro HOPMY peakLUU UMEIOT KOJIMYECTBEHHbIE IPU3HAKH (POCT,
BEC, pa3Mep CTOIIbI, KHCTH, KOJIMYECTBO IPUTPOLIUTOB U T.1.)

® V3kaa. Y3Kyl0 HOpPMY pEaKIIMM HMEIOT KauyeCTBEHHBbIC NpPHU3HAKU (I[BET TIJias,
IPYIIIbl KPOBH U T.11.)

MoaugurkanoHHas K3MEHYMBOCTh UMEET CIIEAYIOLINE CBOWCTBA!

1) Henacnedyemocms — HOBbIC TIPU3HAKU HE MEPEIAIOTCS CICAYIONIEMY TTOKOJICHUIO,
TaK KaK HE U3MEHSIET FeHOTHII.

2) Adanmugenocms — HOBBIC TPU3HAKU BCETNa IMOJIE3HBI, TaK KaK IMOMOTAlOT
OpraHu3My IPHUCIIOCOOUTHCS K YCIOBUSIM CpPEbI.

3) Aoexeéamnocms — BeIMYMHA W3MCHCHHS TPH3HAKA OINPEIENSACTCS CUIOH H
MPOJIOJKUTEILHOCTBIO BO3JICHCTBHS (paKkTOpA.

4) Oopamumocms — TPH TPEKpALICHWM BO3AECHCTBHA  (akTopa IPH3HAK
BO3BPAILAETCS K UCXOJHOMY MPOSBIICHUIO.

5) Maccoséocmb — oiay ¥ T€ e (DAKTOPBI BHI3BIBAIOT OJMHAKOBBIC U3MCHCHHS Y BCEX
oco0eli JaHHOTO BUJA.

6) Onpeodenénnocmsb — MOXHO OINPEIEIINTh, KAKUE Oy yT U3MEHEHHUS Y OPTaHU3MOB. .
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MoaundukanmoOHHONH  W3MEHYMBOCTBIO  OOBSCHAETCS  TOSBICHHE (PEHOKOIHH.
@Denokonuu — OPTaHU3MBl C HOPMAJIBHBIM TEHOTHUIIOM, WMEIOIIHE CXOJHBIC
dbeHOTUNBI ¢ TATOJOTHYECKUMH. Tak, He3apaimieHue BepxXHeW TyObl MOXKET OBITh
BBI3BAHO pELECCUBHONW MyTalued reHa wiuM Hegoctatkom O B mepuoa  eé
dbopmupoBaHus y 110/1a (KypeHHE, aIKOTOJIb).

MonaudukanroHHas U3MEHYHUBOCTH oOecrieunBaeT WHIUBUTyJIbHOE
PUCIIOCOOJICHHE OpraHu3Ma K H3MEHEHHMSIM YCIOBHM OKpyxaromed cpeasl. OHa
MoJIe3Ha JJIi OpraHW3Ma, HO HE MPUBOIUT K JBOJIIOIMOHHBIM HW3MCHEHUSM B

IIOITYJISAIHUH.

I/IBMGH‘II/IBOCTB, KOTOpasd CBiA3aHa C H3MCHCHHCM TI'CHOTHIIA OCO6I/I,

Ha3bIBACTCS 2CHOMUNUUCCKOIL.

Paznuyarot 1Ba BUJa TEHOTUIIMYECKOW N3MEHUYUBOCTH:
e KomOuHaTHBHYIO;
e MyTranuoHHYy1O.

Kombunamuenasa _uzmeHuusocms _— >TO HN3MCHCHUE IrcHOTHUIIa, KOTOpPOC

CBS3aHO C TIEpeKOMOWHaIMel reHoB poauTeneld. KomMOMHATHBHAS W3MEHUYHUBOCTH
W3MEHSAET HOPMY PEaKIMU OpraHu3Ma U TEM CaMbIM O0ECIEUMUBAET BHIKUBAHUE WU
rubesb opraHusMa.

Mexanuzmvl KOMOUHAMUBHOU USMEHYUBOCMU:

1) Kpoccunrosep.

2) He3aBucumoe pacxokIeHHe M KOMOMHAIMM B TaMeTaX HEroMOJIOTHYHBIX
XPOMOCOM.

3) Cnyuaiinast BCTpeuya raMeT IpHU OILIOIOTBOPCHHH.

B npupoae koMOMHATHBHAS U3MEHYMBOCTH OYCHB PEIKO MPUBOJUT K 00pa30BaHUIO
HOBBIX BHIOB. YUelIOBEK HCMOJB3yeT €€ NI IMOJIyYCHHS HOBBIX COPTOB PACTCHHIA,
MIOpPOJT KUBOTHBIX. EE€ 3aKOHOMEPHOCTH HCIOJIB3YIOTCS B MEIUKO-TCHETHYCCKUX

KOHCYJIBTAIMSIX JUIsl pacu€Ta pucKa poxaeHus 00IHHOT0 peO&HKa.

Mymauuonnasa uzsmeH4u8oCcHib — 3TO 6I>ICTpOC, CKa‘IKOO6p33HOG HU3MCHCHHC

IrCHOTHIIa OpTraHu3Ma, KOTOPOC MPOABIIACTCA q)eHOTPIHI/I‘ICCKI/I.
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MyTauuu ObIBatOT:
e ['eHOMHBIE.

e XPOMOCOMHBIE.
e [‘eHHblc.

T'enomnvle Mmymayuu CBsi3aHbl C U3MEHEHHEM 4Kclia XpoMocoM. OHU OBIBAIOT IBYX

BUJIOB:

a) Ilonunnoudusa — yBenWMYCHHWE AWTUIOMTHOTO YHCIIA XPOMOCOM, KOTOPOE KpaTHO

rarIonIHOMY Habopy xpoMocoM (2 n + n). [Tonurionans od0ecneunBaeT y pacTeHHM
nojiyueHue 0ojiee MOILHOM BEreTaTHBHOM CHUCTEMbl, KPYHHBIX IUIOZAOB M CEMSH C
OOJBIIMM KOJHMYECTBOM MUTATEIbHBIX BewlecTB. [lonumionanss BO3HHMKAET, KOrjaa
XPOMOCOMBI HE PACXOAATCS K IOJIFOCaM KJIETKHA BO BpeMs MUTO3a Wi Mmeiosa. [lpn
3TOM Pa3pbIBAIOTCS BCE HUTU BEPETEHA JIEJICHUS WM OHU BOOOIIEe HE oOpasyrorcs. B
YKUBOTHOM MHPE MOJUIUIOUANS — BpEIHAS MyTaIHsl.

b) Femeponjzou()u;l — YBCJIMYCHHUC HJIM YMCHBIICHHC YUCJIda XPOMOCOM, KOTOPOC HC

KpPaTHO TEHOMY.

Hanpumep: 2n +1 — tpucomust

2n — 1 — MmoHOCOMMUS

VY pacteHuii reTeporioniusg MOXET MPUBECTH K OOpa30BaHUIO HOBBIX BHUJOB U
NOBBILIAET JKU3HECTIOCOOHOCTh. B KMBOTHOM MHpe — JeTajlbHas MyTalusl.
VYBennueHUe 4YHUCia TOJOBBIX XPOMOCOM — CTEPWIbHAS WM TOJyCTepPHIIbHAS
MyTaIrus. YMeHbIIeHHe Yucia XxpoMocoMm — ctepuibHas (X0) wm netanbhHas (YO0)
MyTarus.

Xpomocomnbvie adbepauuu — 370 U3MEHEHUE CTPYKTYPBI XPOMOCOM.

a) Hexeamka — OTPBIB y4acTKa XPOMOCOMBI, KOTOPBIH HE HMEET IIEHTPOMEPBHI.

b) /lenreyus — BeinasieHue CPEeIHETO YIACTKA XPOMOCOMBI.

C) Tpancnokauyus — yd4acTOK XpOMOCOMBI IEpemél Ha APYTyi0 HErOMOJIOTHYHYIO
XpPOMOCOMY.

d) Hneepcus — yaactox XpoMOCOMBI OTOpBAJICA U pa3BepHyics Ha 180°C.

e) lyniauxkayus — IOBTOPEHUE OJTHOTO M TOTO JKE€ YU4aCTKa XPOMOCOMBI.

Hexeamka, deneyus, mpanciokayus — 37O JIETaJIbHbIE U MOTyJIETAIbHbIC MYTallUU.

Hueepcuﬂ - HCﬁTp&JII:H&H MyTaluAa WKW ITOBbIIIAXOIIAA YKH3HECITIOCOOHOCTH
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opranusMa. /ynauxkayus — MyTalMs, KOTopas Hapylmaer paboTy HEKOTOPbIX
OpraHoB.

I'ennvle mymayuu cBsi3aHbl C UI3BMEHEHUEM CTPYKTYPHI I'€HA.

a) 3amena muyxneomuooe (11AA(Ban) na ITT(rmy) — ceprnoBHIHOKICTOYHAS
aHEeMMS)

b) O6pa3zosanue nekomnaumenmapnoix nap

C) H3menenue nonoxceHus HyKi1eomuoa

['eHHBIe MyTalUK camble CIOXKHBIE U 3ydeHus1. OHM MOTYT OBITh HEUTPATbHBIMH,
MOJIC3HBIMU WJIM BPEJHBIMH JUIsl WHIWBUIYYMa, a JUIsi BUJA — 3TO OCHOBHOM
MOCTABIIMK MaTepuaia JijIsi €CTECTBEHHOTo oTOopa. biaromaps reHHbIM MyTalUsM
BOZHHUKJIM QJIJICIbHBIC TEHBI W OOJIBIIOE KOJMYECTBO CBOWCTB, KOTOPHIE €CTh Y
OpTaHU3MOB.

PaznmuuHpie MyTamuyl OMHOTO W TOTO JK€ T'€Ha MOTYT IPUBECTH K IOSBICHUIO
2eHoxkonuil. I'enokonuu — OnvH U TOT *e (DEHOTHI KOHTPOJIUPYETCS Pa3HBIMH
reHoturiamu. Hanpumep: anbOMHU3M MOXKET OBITh BBI3BAaH ayTOCOMHO-PEIIECCUBHOM
¥ ayTOCOMHO-TOMUHAHTHOW MyTallUsIMH TEHA.

Mymazennste ghaxmopovt — GHakTOphl BHEIIHEH CPE/bl, KOTOPHIE BBI3HIBAIOT

BO3HUKHOBEHHUE MYTAIWM.
|. Herenernueckue:
a) @usuueckue (MOHU3UPYIOIIEE, PECHTTCHOBCKOE U3ITyUCHHE).
b) Xumuueckue (fion, 3TnicH, caxap, a30TUCTas KUCIOTA U JIp. )
C) bBuonocuueckue (BUPYCBI M TIPOIYKTHI HX IHKM3HEIACATCILHOCTH BBI3BIBAIOT
nepectpoiiky B JIHK).
Il.Teneruyeckne (ommOku: B penapanuu JHK, penymnukamuun  JIHK,
KPOCCHUHTOBEpE, HAIMYNE B OpTaHU3ME TeHOB MyTaTOPOB U aHTUMYTaTOPOB).

B 1920 r. akagemuk H.M.BaBuiioB cpopMynnpoBan 3aKOH TOMOJOTHYHBIX
PAIOB B HACJIEICTBEHHOW WM3MEHUYUBOCTH: P0o0bl u 6uovl cememuuecku Oau3Kue
oonaoaom CXO00HbBIMU pPAOAMU HACIEOCMBEHHOU UBMEHYUBOCHMU C MAKOIU
NPAsUNLHOCHbIO, YN0, 3HAA USMEHEHUA ) 00HO20 8UOA MOMCHO HAUIMU CXOOHbIE )

01u3Kk020 emy 6uda. DTOT 3aKOH JIEKUT B OCHOBE METOJA T€HETUYECKOTO
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MOJCIUPOBAHUA, KOraa TsOKEIbIe  OOJIE3HH YeJIOBEKa HN3y4aroTCsd Ha

MOJICIISAX

’KUBOTHBIX (Hampumep: reModuIIuio U3y4aroT Ha MBIIIax U cobaKax).

4.2. TecThl 1JII CAMOKOHTPOJIS:

1. ¥V Bpauya-peHTreHoJiora, KOTopbli
padoraeT B  CTOMATOJIOTHYECKOI
KJIMHHKe HA npoTsikennu 20 jier, Ha
BO3HUKJIO

OJHOM pYyKe JIyyeBoe

nopakenue Koxu. Kakasa ¢opma
U3MEHYHUBOCTH o0ycJiaBIMBaeT
BO3HUKHOBEHHE ITOH 00s1e3HM?
['enomMHas myTanus

['ennas myramus

Moaudukanuu

XpomocoMHas aboeparius

KomOnHaTuBHAsI N3MEHYHUBOCTD

MmO o wm P

Kak Ha3pIBaeTcsi OpraHusM, ecjiu
B €ro KJeTKax u3 IUILUIOHJIHOIO
Ha0opa XpoOMOCOM BbINAJAAT ABE
rOMOJIOTHYHbIE XPOMOCOMBbI?

A. T"anmougHbIN

B. Tpucomuxk

C. Monocomuk

D. Hynucomux

E. IMonucomuxk

3. MoaupukanuoHHas
U3MEHYNBOCTH cBsi3aHAa c
U3MEHeHHeM:

A.T'ena

B. I'enoma

C. I'enoruna
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D. ®enoruna

E. Kapuoruna

4. MyTaumu:

A. Bo3HnkaroT MaccoBo
B. He npuBomar K HU3MEHEHHIO
FeHOTHIIa

C. IIpuBoIAT K NI3MEHEHHUIO TEHOTHIIA

D. Bcerna HacineayroTcs MOTOMKaMU

E. Becerna UMEIOT
MIPUCTIOCOOUTEITBHBIN XapaKTep

5. 'ennble MYyTAlNH — 3TO
H3MeHeHue:

A. CTpyKTypbl XpOMOCOM

B. Ilopsnka nykneotunoB B JJHK

C. KonudecTBa moioBBIX XpOMOCOM
D. Pacnionosxenus rerepoxpoMaTriHa
E. KonuuecTBa ayrocom
6. l'eHepaTuBHBIE MYTaIUH
HACJIeYIOTCS NPU PA3MHOKEHUM:

A. Cnopamu

B. [TonoBsM myTéM

C. becnionbiM myTém

D. BereratuBHo

E. Ilaprenorene3zom

7. Kakoi

THII XPOMOCOMHBIX

MyTaHHﬁ yacTto He BJIMAECT Ha

¢penoTun?



A. Jlenenus

B. Jymukarus
C. UuBepcus

D. Tpancnokarus
E. HexBarka

8. Kak

Ha3bIBAKOTCHA MyTaluu,

KOTOpbIE BO3HUKAIOT B
COMATHYECKHUX KJeTKax?

A. HelitpanbHbie

B. JleranbHbie

C. I'enepatuBHbIC

D. Comatnueckue

E. UnnynupoBanHbie

9. Kakmue reHHbIe MYTaIUH

(eHOTUNTHYECKHU NPOSABJIAIOTCS
TOJILKO B TOMO3MTOTHOM COCTOSIHNM ?
A. JloMrHAHTHBIC

B. PeneccuBabie

C. HeiitpanbHbie

D. JleTanbHble

E. CnoHTanHbIe

10. Y710 MEXaHNU3MOM

SIBJISAETCS
KOMOMHATHMBHOM U3MEHYUBOCTH?
A. Kpoccunrosep

B. Monudukarus

C. Myramus

D. Tpancusiuus

E. Ilpoueccunr

IIpoToK0JI MPAKTHYECKOT0 3aHATHS

3aganme Nel. Xpomocomuwie abbepauyuu.

[laTta

3apucyiTe U Ha30BUTE TUIBI XPOMOCOMHBIX a00epalinii, €Cii UCXOHAsT XPOMOCOMa

HMECT TaKOC CTPOCHHUC!

—r X T mgooO W >

3ananue Ne2. I'ennvte mymayuu.

Pemure 3agauy.
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Jana nens JIHK: TALL TIT AAA LTI LIIA.

a). OnpenenuTh Mociae0BaTeIbHOCTh AMUHOKUCIIOT B OCJIKE, €CIIHM MEXAY CeIbMbIM
¥ BOCBMBIM HYKJICOTHJAMHU BCTaBUTh THMHH?

0). OnpeaenuTs MOCaeA0BATEILHOCTh AMUHOKHUCIIOT B MOJIEKYJie Oelika, €CIu B IETH
JIHK u3 neBsTOro mojioyKeHus BhIIAACT aJlcHUH?

B). Ompenenuth MOCIEAOBATEIBHOCTh AMUHOKHUCIOT B O€like NpU AyIUIUKAIUU
yuactka JIHK mexnay 3 u 5 kononamu?

Menaenb

Pewenue:

JlaTa ¥ moaAnMCcH NpenogaBaTes

CUTyannoHHBIE 3aJIa4HU;

1. Orenr m MaTh — TJyXWe, HO TJyXOTa KEHUIMHBI 3aBUCUT OT PELECCHUBHOIO
ayTOCOMHOTO T€Ha, a y MY>X4uHbl — (eHokonusi. KakoBa BEpOSATHOCTh POKICHUS
TIIyXHX JETEN y 3TOW ceMEeHON napsl?

2. Cunte3 B KIeTkax crenuduyeckoro Oenka uHTepdepoHa CBsA3aH C
KOMIUIEMEHTAPHBIM B3aMMOJEUCTBUEM JBYX TOMHUHAHTHBIX HEAJUICIBbHBIX T€HOB A U
B, nokanu30BaHHBIX B pa3HbIX mapax ayrocoM. C kakoil (GpopmMoil M3MEHYMBOCTH
CBA3aHO pOXKACHUE 3IO0pPOBBIX JET€H OT pPOIUTENEH, Y KOTOPBIX IIOJaBIICHA

CIIOCOOHOCTH K 00pa3oBaHuI0 HHTEp(DhepoHa?
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3. YV 3I0pOBBIX poaMTENEH pOAMIACh JeBOYKa C (EHWIKETOHYpUEH, OJHAKO
Onarogapsi celUaIbHOM HEeTe OHA pa3BUBajach HOPMaJbHO. MOXHO JIM CUUTATh
(beHUTKeTOHYpUIO  HacleACTBeHHOW — maronorued? C  kakumu  Gopmamu

M3MEHYMBOCTH CBsI3aHa 3Ta 00J1e3Hb U BO3MOXKHOCTh €€ JICUCHUS ?

COIEPKATEJIbHBIH MOZYJIb 3

Memoowt uzyuenus nacieocmeeHHOCmMuU 4ea06eKa

Hacneocmeennwvie 601e31u

3AHSATHE Ne 15
1. TEMA: OCHOBBbI T'EHETUKH YEJIOBEKA. METOJbl I'EHETUKHA
YEJOBEKA: TEHEAJIOTMYECKWH, BJIN3HEIIOBBIN
2. AKTYaJIbHOCTh TeMbl: Poilb HaclenCTBEHHBIX ()aKTOPOB B MATOJIOTHH YeIOBEKA
3a TOCJEOHEE BpEMsl BO3POCHIAa, MOITOMY 3HAHUS OCHOB TC€HETHMKH 4YEJOBEKa
HEO0OXOIMMBI B €KEIHEBHOM paboTe Bpaya.
3. lear 3aHATHA. YMETh II0JB30BAaThCAd TI'€HCAIOTMYCCKUM U OJIM3HEIOBBEIM
METOJIaMH.
4. 3agaHus AJIs1 CAMOCTOSITEJILHOUH PpaGoThl BO BpeMsl MOJATOTOBKY U NMPOBeeHHs
3aHSITHS.
4.1 TeopeTuveckue BONPOCHI K 3aHATHIO:
1. OcHOBBI MEAUIIMHCKOM T'€HETUKH.
2. YenoBek Kak OOBEKT TEHETHUYECKHX HWCCIICOBAaHUNA. MeToapl H3yYCHHUS
HACJICJICTBEHHOCTH Y€JIOBEKA.
3. T'eneanornueckuii meton. IlpaBuina mocTpoeHUs POAOCIOBHBIX. | eHeTHyeckuid
aHAJIU3 POJIOCIIOBHBIX.
4. BbauznenoBslil MeToa. OnpeiesieHne BIUSHUS T€HOTUIIA U OKPYKAIOIIIEH CpeJibl B

IMPOABJICHUHN IMMATOJIOTHYCCKUX ITPHU3HAKOB YCJIOBCKA.

I'eHeTHKa YesI0BEKA WJIM AHTPONMOre€HETHKA — 3TO HayKa, KOTOpas U3y4aeT
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U U3MEHUYHUBOCTH Y OTAEIBHOIO YEJIOBEKA,
TIOMYJISIAY JTFOHEH.

MenunuHckass reHeTukKa (pa3fenl aHTPONOTCHETHKH) W3Yy4aeT TEeHETUYECKHE
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3aKOHOMEPHOCTH BO3HMKHOBEHHUS U PACIPOCTPAHEHUS HACJIEACTBEHHBIX 0OOJE3HEH U
BKJIJl HACJIEICTBEHHOCTH B BOZHHUKHOBEHHE HamOoJee TsHKENbIX HEHACIEACTBEHHBIX
ITaTOJIOTHH.

HccnenoBannsi HACIEACTBEHHOCTM M W3MEHYMBOCTH Y YEJIOBEKA CBSA3AHBI C
oobuuMu MPYOHOCMAMU:

® HEBO3MOXHO 3KCIIEPUMEHTAIBHOE CKPELIMBAHUE;

® HEBO3MOXHO CO3/1aTh OJAWHAKOBBIE YCIOBHUS ISl YWICHOB OJHOM CEMBH, a TEM
0oJee HECKOIBKUX MOKOJICHU;

e MEJICHHAs CMEHA ITOKOJICHUH;

® MaJIO€ YHCJIO IOTOMKOB B KaX/101 CEMBE;

® 'y YEJIOBEKA CJIOKHBIM KaPUOTHII;

e 0OJBIIOE KOJUYECTBO IPYIII CLETICHUS;

® BBHICOKAs NEHETPATHOCTb U JKIPECCUBHOCTh T'€HOB, YTO MPUBOIAUT K BBICOKOMY
noJIMMOP(U3MY TPU3HAKOB.

Ho, He cMOTpss Ha BCe TPYAHOCTH, I'€HETHMKAa 4YEJIOBEKAa YCIICIIHO pPa3BUBACTCH.
Hccnenoparens, HabM01ast OOJIBITYIO YEJTOBEYECKYIO MOIYJISIUIO0, MOKET BHIOMPATH
U3 ThICAY OpakoB Te, KOTOpbIE HEOOXOAMMBI JUIsl TEHETHYECKOro aHaiu3a. Meroa
TUOPHUIN3ALIUH COMATHUYECKUX KJIETOK u JAHK-ananuza O3BOJISIET
HKCIIEPUMEHTAJIBHO HM3Yy4aTh JOKAJIM3alMI0 T€HOB B XPOMOCOMaxX, MX HOPMY U

MaToJIOTUI0, IPOBOANTH aHAJIM3 I'PYIIT COCIIIICHUA.

Memoowl cenemuku uenoseka:

B coBpeMeHHON I'€eHETUKE YEI0BEKA UCIIOIb3YIOT TAKUE METOIBL:

1. T'eneanoruyeckuii 8. JIHK-anamu3 (MOJIEKYJISIpPHO-
2. ban3HenoBwIi TeHETUYECKUH)

3. Jepmarormmuduyeckuit 9. MogenupoBaHus

4. TlomynsiMOHHO-CTaTUCTUYECKUIM 10. ITocTHaTanpHOM JTUarHOCTUKU
5. buoxumunyeckuii (ompenenenue reHOTUIA B
6. I[luToreneruueckwuii MpEeHATaJbHbIN IEPUOJ PA3BUTHS).

7. T'eHernka coMaTHYECKUX KJIETOK
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I'eneanozuueckuii. beul npennoxkeH B 1865 romy OCHOBONOJOXHHUKOM

reHeTuku yenoBeka @.['anbroHoM. C OMOIIBIO 3TOIO0 METOJIa MOYXKHO MPOCIIEIUTh
KaKOW-HUOYAh TPU3HAK B Py MOKOJEHUH, TPH ATOM YKa3bIBasi POJCTBEHHBIC CBSI3H
MEXAY WICHAMH POJOCIOBHOM. ['eHeanorus — 3To poJocIoBHAs YeJIOBeKa.
['eneanornueckuii METO]T BKJIFOYAE€T HECKOJIBKO ATAIOB:

IlepBbiii 3Tan — 310 cO0p MHPOPMAIUK O POOAH/IE U €T0 POICTBEHHUKAX

Ilpobano — >to nuuO, ISl KOTOPOTO COCTaBIlIAeTCS pojaocioBHas. Ero OpaTes u
c€cTpbl — CHOCHI, TIBOIOPOAHBIC OPATHS M1 CECTPHI — MOTYCHOCHI.

Ha BTOpom 3Tame paenaior epaghuueckoe uzodparcenue poaoCIOBHON, UCTIOIb3Ys
OOIIENTPUHSATHIE CUMBOJIBI.

Tperuii 3tan — ceneanozuveckuit anaau3. lleap — yCTaHOBICHME TE€HETHUYECKHUX
3aKoHOMepHOCTel. CHavalla ONpeNeNsioT, HACJEICTBeHHbIH Ju mpu3Hak. Eciu
MPU3HAK HACJCACTBEHHBIM, TO OIPEACISIOT THIT HACICIOBAHUS: JTOMWHAHTHBIMH,
pEIeCCUBHBIN, ayTOCOMHBIN, CIEMIeHHBIH ¢ mosoMm. [locme 3Toro ompenensiroT
3UTOTHOCTh MpOOaHaa, TPYIIIbI CHEIJICHUS, TEHETPAHTHOCTh U JKCIPECCUBHOCTD
reHa. Bcé »to HeoOXxoammo, 4TOOBI caenath pacuém pucka (4eTBEPTHIA 3TAIm)
MPOSIBJICHHS] TIATOJIOTUM Y TIOTOMKOB, BBISICHUTH, OT KOTO W KOTJa 3Ta MaTOJOTHs
MpUIILIA.

Paznuuarot: aymocommnoe v cyennennoe ¢ nojiom Hacie10BaHue.

Ecnu mpu3Hak OJMHAKOBO YacTO BCTPEUACTCS Y MYKYMH M SKCHIIMH, TO TEH
PacIoJIOKEH B Aymocomax.

Aymocomno-oomunanmmuwtii npusnak (A):

1) BcTpeuaeTcs B KaXIOM IMOKOJICHHH;

2) 'y OoJbHBIX poauTeneit (Aa) MOTYT OBITh 3I0POBBIC IETH (aa);

3) y 3M0pOBBIX poauTeNncii (aa) He MOXKET ObITh OOJBHBIX JAeTel (A).
Aymocomno-peyeccusnulii npuznax (a):

1) BcTpevaercs penko (MHOTIa B OJTHOM ITOKOJICHHH);

2) y OOJIbHBIX poauTeNeit (aa) He MOXKET OBITh 3I0POBBIX JAeTel (A);

3) y 310pOBBIX poauTecH (Aa) MOTYT ObITh OOJIBHBIC 1eTH (aa).
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Cuennennoe c nonom nacieoosanue.

Ecnu npusHak nepenaércst oT OTLa K ChIHY U3 ITOKOJIEHUS B IOKOJIEHHE, TO T€H 3TOTr0
IIPU3HAKA PACIIOJIOKEH B Y-Xxpomocome.

Ecnu npusHak yaie BCTpedaeTcs y KEHUIUMH U NepeJaéTcst OT O0JIbHOIO OTLa BCEM
J0YEPSIM, TO 3TO X-0oMuHanmuoe Haciedosanue.

Ecin npu3Hak yamie BCTpedaeTcsl y My»X4HMH U nepeaaércs oT O0JIbHOIO Aena 4epes
MaTbh-HOCUTEJIbHUILY BHYKY, TO 3T0 X-peueccugHnoe naciedosanue.

bauszneuosurii — OJHWH H3 HanoOoee pPaHHUX MCTOHO0B M3YUCHHWA I'CHCTUKH YCJIOBCKA.

bnu3nenoBelil MeToN MccienoBaHus ObUT mpemioxkeH B 1876 p. @. INanbToHOM. OH
BBIICNIUI Ccpeau OJM3HENOB JBE TPYMIbl: OJHOSUIIOBbIE (MOHO3WUTOTHBIE) U
JBYSIUIIOBBIC (TU3UTOTHHIE).
bru3HenoBbI METO1 UCTIONB3YETCSl B TEHETUKE YEJIOBEKA /11 TOTO, YTOOBI OIICHUTH:
— CTeMeHb BIMSHUS HACIEJCTBEHHOCTH W CpeAbl HAa Pa3BUTHE KaKOro-HUOYb
HOPMAaJILHOTO WUJIM MATOJIOTUYECKOT0 MPU3HAKA;
— TEHETPAHTHOCTh U HKCIPECCUBHOCTD I'E€HA;
— 9(Q¢deKTUBHOCTH UCTIOJIb30BAHMUS JICKAPCTB;
— 9(QdeKTUBHOCTh METOI0OB OOYUCHUS U BOCIIMTAHUS;
—  kod(Purment 1Q.
DTtanbl OJU3HEIOBOTO METO/IA:
1) nns HAOJFOAEHUS TOAOUPAIOT Maphbl OJIM3HEIIOB OJHOTO I10JIa;
2) omnpedeIsoT 3UTOTHOCTh OJIM3HEIIOB.
M3 — pa3BuBaroTCs u3 oAHON 3uUrothl, uMeroT 100% OaMHAKOBBIM TEHOTHUI
(0OIMHAKOBYIO TpyNIy KpOBH, IOJ, PUCYHKH KOXH U T. 11.), 100% npuxuBaemMocTb
TpaHCIJIAHTAHTA.
/I3 — pa3BUBAIOTCS M3 PA3HBIX 3UTOT M MOX0KU KaK POJHBIE OpaThsi U CECTPHI.
3) omnpexaenstoT % CXOACTBA B TPYIIAaX MOHO- M JJU3UTOTHBIX OJIU3HEIIOB.
JI71s1 OLIEHKH POJIM HACIEICTBEHHOCTH B Pa3BUTUHU TOT'O MJIM MHOTO MIPU3HAKA JIeIal0T
pacd€Tsl o popmysie XonbIIUHTEpa:

% cXoacTBa M3 - % cXoacTBa 213

100 % = % ¢xXoacrBa H39

H=
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rnie H — xoaddunment nHacneactBeHHoctn, M3 — omHo- u JI3 — nBysHIIOBBIC
OJIM3HELEL.

[Ipu H = 0,7-1 npu3Hak HacleICTBEHHBIN;

npu H = 0-0,3 ocHOBHOE BIIMSIHHE OKA3bIBACT CPE/Ia;

npu H = 0,4-0,6 HaciieICTBEHHOCTh U Cpella OJAMHAKOBO BIMSIOT Ha (OPMHUPOBAHUE
npu3HaKa (MyJIbTH(PaKTOPUATBHBIN).

MHOro maTtojJ0ru4ecKux MPU3HAKOB YETOBEKA SIBISIOTCS MYIbTHU(AKTOPUATHHBIMH.
Mynomugpaxkmopuanvnvie 6one3nu — 510 O0JE3HU C  HACIEACTBEHHOM
IPEIPacIoNOKEHHOCThIO. I UX MpOsABIIEHUS HEOOXOAUMO:

1) HanMuKe reHa;

2) YCIIOBHSI TSI €TO TPOSIBIICHUSL.

K  mynbpTudakropuanbHeiM  3a00J€BaHUAM  OTHOCHTCS  CaXapHbIM  Jgualer,
TUIEPTOHUS, aTEPOCKIIEPO3, IMU30PPEHMS, SMUIIETICUS, ATKOTOIU3M U Ap.

Bonbiiyto posib B MPOSBIEHUU 3TUX 00JIe3HEH UTparoT (PAKTOpbl BHEIIHEW CPEBbl.
[loaToMy wux mnpoduiIaKkTUKa 3aKIIOYaeTCs B ONPENEICHUU TPYNI pUCKa
(HacienCTBEHHAss NPENpacloyiOKEHHOCTb) M CO3JaHUE  YCIOBUM, KOTOpbIE
HCKJIIOYAIOT HETraTUBHOE TMposiBiecHHEe TeHa. Hamnpumep, npu nOposBICHUU
TMIIEPTOHUHU Y OJIHOTO U3 POJUTeNel, HE0OX0AUMO:

— KOHTPOJIMPOBATh apTEPUATIbHOE JABIICHUE Y JETEH;

— PEKOMEHJ0BaTh 30POBBII 00pa3 KU3HU, 3aHITHS CIOPTOM, CIIELIMAJIBHYIO TUETY;
— cOoOII0IaTh PEKUM TPyAa U OT/IbIXA.

Bcé ato maér npodunakruyeckuii 3pPext — coxpaHeHue 370pOBbs JETEH.

4.2. TecThl 1JI CAMOKOHTPOJIS:

1. Tlocie aHaau3a POAOCTOBHOM Onpenesure THI  HACJeI0BAHUSA
BpPaY-TeHeTHUK YCTAHOBMJI: NMPHU3HAK npu3HaKa?

NMPOSIBJIAECTCHA B KAKIAOM IMOKOJCHHH, A. AyTOCOMHO-TOMUHAHTHBIH
JKEHINMHBI M MY:KUYMHBI HACJEAYIOT B. AyTtocomHO-pelniecCCUBHBIN
NMPU3HAK OAMHAKOBO 4acTo, C. X-cuemieHHoe JIOMUHAHTHOE
poauTes M B  OJAMHAKOBOW  Mepe HacCJICJIOBAaHUE

nepeaaldT NPU3HAKH CBOMM JI€TSIM. D. X-cuemiennoe peleccuBHOE
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HACJIEIOBAHUE
E. V- cuennennoe HacienoBaHue
2. Tonanapuyeckue NMPU3HAKH
HACJIEXYIOTCH:

A. AyTOCOMHO-JOMHHAHTHO

B. AyrocomHO-peneccuBHO

C. CuerieHHO ¢ «Y» XpOMOCOMOM

D. Cuennenno ¢ «X» XpoMOCOMOM
JIOMUHAHTHO

E. Cuemienno ¢ «X» XpoMocoMom
PELIECCUBHO

3. Ha wu3oOpaxeHnu pPoa0CJI0OBHOMH
KBaJpar, BO3JIe KOTOPOro
HAPHUCOBAHA CTPeJIKa, 0003HAYAECT:
A. TIpobGann >keHCKOro mojia

B. IlpoGana myxckoro mnomia

C. Pe6énoK, KOTOpPBIH poauics
MEPTBBIM

D. Brikuapim

E. PeG&nok, HOCHTEH PU3HAKA

4., YkaxuTe TMNPU3HAKH, KOTOpPbIE
XapakTepHbl s X-CHEIUIEHHOr 0
pelecCMBHOIO THIIA HACJIEIOBAHUSA:

A. BcTpeuaercs TOJNBKO Y MY>KUKH

B. Bce (<¢enotunuyuecku 310poBBIC
JIOYKH  OOJIBHBIX  OTIIOB  SIBJISTFOTCS
HOCHUTCIISIMH rcHAa, KOTOPBIT

00yCJIaBIMBAET pa3BUTHE OOJIC3HH.

C. boybHBIE  MYXUHMHBI  TEpPEIAIOT

perieccuBHblli  amuenb reHa  50%

CHIHOBEM.
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D. Bcrpeuaercss npeuMyiecTBEHHO Y

YKCHIITUH
E. bonpHble MyX4YUHBI TEpeAaroT
peueccuBHbli  aitenb reHa  100%
ChIHOBCH

5. Bau3HenoBbI MeTOA NMPUMEHSIOT
AJIS1 ONpe/iesIeHHA:

A.Hapymienuii reHoTuna opraHu3Ma
B.Hapymenuit enotuna opranuzma
C.I'erepo3urorHocTtu npodanaa
D.I'enernueckoit CTPYKTYpBI
HNOMYJISALAN

E.Posin HacnencTBEHHOCTH U Cpefbl B
(bopMHpOBaHNHU MTPU3HAKA

6. KTo

ObLLI OCHOBOIIOJIOKHUKOM

OJIN3HEI0OBOI0 MeToaa
HCCJIeI0OBAHMSA?

A.I'. Mennens

B.T'. ne ®pus

C.T. Moprasn

D.®. I'anbToH

E. A. Beiicman

7. KakoB Oyaer K03 punuenT
XoJbUMHIEpa, ecJI H3BMEHYMBOCTH B
MOMy SN 00yCJIOBJIEHA
HACJIEACTBEHHOCTHIO?

A.0

B.0,3

C.0,5

D.1

E.2



8. Kak Ha3bIBaeTcsi MCXOJHOE JIHIIO,
POIOCIOBHASI KOTOPOT0 M3y4YaeTcsi?
A.Durypanr

B.IIpob6ann

C.JIngHOCTH

D.bonsHo

E. Oco0b

9. CubchI — 370:

A.Vccnenyembie OpraHu3MbI
B.IloToMkn

C.Ponnbie OpaThs u cECTPHI

D.Ponurenu

E. Beikuapimm

10. Kak HacJienyeTcsi IPU3HAK, eCJIu
OH He mepenaércsi OT OTHA K
CHIHOBBSIM, HO MPOSIBJISAAETCS Yale y
MYKYUH?

A.AyTOCOMHO-TOMUHAHTHO

B. AyrocomHO-peneccuBHO

C. X-IOMHHAHTHO

D.X-peneccuBHo

E.Yepes3 Y xpomocomy

IIpoTOKO0J NPAKTHYECKOT0 3AHATHHA

3aganue Nel. Cocmaegnenue pooocioeHbix.

Jlara

Hcnonb3ysi TeHETHUECKYIO CUMBOJIMKY, COCTaBbTE U IPOAHATIUZUPYITE POJOCIOBHBIE

no sierenie. OnpenenuTe TUI HacaeA0BaHus MPU3HAKa, 3SUTOTHOCTh OCOOEH.

1) Kaperna3piii My)K4rHA )KEHUJICS Ha TOJTyOOTIa30H KEeHIIMHE. Y HUX POAUIIOCH TPU

Kaperyia3plXx ChlHa W royyooriazas J04yb. Y OJHOTO W3 CHIHOBEH — ToiyOoriasas

JKEHa, y IPYyroro — Kaperiaszas, My Aodepu — kaperiasbiii. CIpOrHO3UpPYUTE, KaKue

BHYKM [0 LBETY TIJla3 MOTYT POJMTBCA Yy HUX JETE€H, €CIAM y JOYKH POJIHIICA

roiay0ornasbiii cbiH. Kakoi TeHOTUIT UMEIOT BCE YJIEHBI 3TON CEMbH?
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2) MyxuuHa-IalbTOHUK JKEHAT Ha 3JI0POBOW JIBOIOPOJHOW cecTpe, OpaTr KOTOpOH
TaKk)Ke JaJbTOHMK. Ponurenu cemeliHoil mapel 370poBble. VX marepu — ponHble
céctpel. [emymka My>X4uHBI OONMBHOM, OalOymika — 370poBa. Y ceMEHHOW mMmaphbl
4eTBEpO AETEN: OJJHa 10Yb U ChIH OOJbHBI, ABE JOUEPU — 310poBbIe. boabHAas 10Ub B
Opake cO 3I0pOBbIM MY>KUYMHOM poJuiIa JBYX OOJBbHBIX CHIHOBEW U 3OPOBYIO JOUb.
CnporHo3upyiite, Kakue J€TH MOTYT POAUTHCA OT Opaka OOJBHOIO ChIHA CO

310POBOM JKEHIIUHOM.

3ajnanme Ne2. Bauanue nHacie0cmeeHHOCHU U cPedbl HA pa3zeumue NPU3HAKo,.

[Tpumensia popmyiy pacuéra korpdunrenta HacaeacTBeHHocTH K. XonbluHrepa:
% CX0/JCTBA M3 - % ¢Xo0/cTBA ﬂ?)
100 % = % CXO/CTBA ,213

u ¢popmyny Beruucienus BiausHus cpenbl: E = 100% - H, unu (1 - H),

3aMoJHUTE TaOIUILY:

Ne HopmaJubHble CxoacrBo, % H C (cpen.)
n/n NMaToJOrn4ecKme M3 3 |(macaen.)
NPU3HAKH

Ilgem znas 95 28

I'pynnut kposu 100 30

Koconanocme 32 3

1
2
3. Omneuamku nanvyes 92 40
4
5

"Boauvsa nacme'"’ 33 5
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6. Bpooscoénnuii 41 3
evleux deopa

7. Hlu3oghpenusn 70 13

8. bponxuanvnan 47 24
acmma

Q. Ankozonusm 54 18

10. CaxapHhutii ouavem 65 18

11. Tybepkynés 37 15

12, Kopyo 98 94

13. Koknrow 97 97

Onpenenure posib HACIEACTBEHHOCTH W Cpelbl B NPOSBICHUU 3THX INPU3HAKOB,
pa3aeNuB UX Ha TPYNIIBL:

1. Ilpu3Haku, KOTOPBIE OMPEAEISAIOTCA HACIEACTBEHHOCTHIO

2. [Tpu3Haku, KOTOPbIE ONPENEISIOTCS CPEOH

3. MynbTrdakTopuaibHbIe

3aganue Ne3. Pewuenue 3aoau.

1. Tlogarpa ompenensercds AOMHHAHTHBIM ayTOCOMHBIM TeHOM. Ilo HekoTopbiM
nanHeiM (B.I1. Ddpoumcon, 1968), meHETpaHTHOCTh I'€HA Y MY>KUHUH COCTaBJISET
20%, a y »eHIIMH OHa paBHa HyJt0. KakoBa BeposTHOCTH 3a00J1€BaHuUsI TOIarpoi B
CEMbE I'€TEPO3UTOTHBIX POAUTENEH?

Pewenue:

2. KakoBa BEepOSATHOCTh POXKJICHUS 3IOPOBBIX Kaperias3bix JeTel OT Opaka 3J10pOBOU
Kaperaa3oil  JKEHIIMHBI, OTell KOTOpod Obul  romyOorjazpiM ©  Oojen

pPETUHOOJACTOMOM (37I0KAYECTBEHHAsI OIMYXOJb rja3a) U rofy0oria3siM MY>KUUHOM,
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OOJBHBIM PETHMHOOIACTOMOM, MaTh KOTOPOro Oblla Kaperiazoil u 3popoBoi. Kapuit
[BET IJa3 JOMHHHUpYET HaJ ToiyObIM. PernHoOnacroma ompezensercss Ipyrum

JOMHHAHTHBIM ayTOCOMHBIM I'€HOM C ITeHETpaHTHOCThIO 60%. OTBET 000CHYHTE.

Pewenue:

I[aTa U MOAIUCH IpenoaaBaTe/ I

3AHSATHE Ne 16
1. TEMA: MOJIEKYJISAPHBIE BOJIE3HUA. BMIOXUMHWYECKH METOJI 1
JTHK-IUATHOCTUKA.

2. AKTyaJlbHOCTh TeMbl. V3yueHne reHomMa 4ejoBeKka CrocoOCTBOBANIO pa3paboTKe
METOJIOB JICYEHHUS] M TPOPHUIAKTUKH TOKENBIX MOJEKYIspHBIX Oone3neir. Ha
KJIETOYHOM YypOBHE Jieyarcsd Takue OO0JIe3HU, Kak reMoQuiIus, rajakTo3eMHus,
caxapHbIH TradeT.

3. Heab 3ansaTus. V3yunTh T€HETHMYECKHME OCHOBBI, OCOOEHHOCTH MPOSIBICHUS U
3aKOHOMEPHOCTH HAacJIeJI0BaHUsI HEKOTOPBIX TE€HHBIX (MOJICKYJISIPHBIX) OO0Je3HEH
YEJIOBEKAa; O3HAKOMMTBCS C METOAAMH, KOTOpBIE MPHUMEHSIOTCA ISl BBISBIICHUS
TeHHBIX OOJIE3HEH.

4. 3apaHus 119 CAMOCTOSITEIbHOM pa00oThl BO BpeMs MOATOTOBKH M NPOBeIeHUsI

3aHATUA.
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4.1 TeopeTru4eckne BONPOCHI K 3aHATHIO:

1. BuoxumMuyeckuii METO/I.

2. IHK-mmaraocruka.

3. Monekynsipuble  00JIE3HH  YIVIEBOAHOTO, AaMHHOKHCIOTHOTO,  OEJIKOBOTrO,

JIUIIUIHOT'0, MUHCPAJIBHOT'O obMeHa. MexaHM3M UX BOSHUKHOBCHHS.

buoxumuueckuit_memod ocHoBan A. I'appoaom B 1902 romy. OtoT MeTon

MO3BOJISICT M3Yy4UTh (eHoTUnuyeckuii 3p(PeKT reHa mpu HU3MEHEHUU CTPYKTYpPbI
depmentatuBHoro Oenka. V3MmeHeHue nocnedosamenvnocmu UM KoOJuYeCcmea
HYK1e0muooe 6 Z2eHe TIPUBOAUT K Hapywienurw kooda /J[HK, a 3HauuT U K
HaApyWwieHulo cmpyKkmypol 0e1K06vix moJekyan. CIeACTBUEM 3TOr0 SBISIETCS
CHUJICEHUE aKMUGHOCMU (hepmenma WIHA €20 OmMCYmcmeue, HAKOIUICHUE
HEOOBIYHBIX MPOIYKTOB OOMEHA, YTO U HpUEooum K namonozuu. buoxuMuyeckum
METOJIOM  JIMaTHOCTUPYIOT  OOJie3HM  OOMEHa  BEIIECTB,  YCTAHABJIMBAIOT
reTepo3UroTHOCTh poauTesieid. C MOMONIbIO OMOXMMHYECKHUX METOJIOB OTKPBITO
okosio 5000 monekysipHbIX OoJe3Heil. B mocienHue rojbl B pa3HbIX CTpaHax
pa3pabaThIBalOTCSI M MCHOJIB3YIOTCS [IJII MAcCCOBBIX HCCIICIOBAHUM CIEIUAJIbHBIC
nporpammbl.  [lepBblid 3Tanm — cKpuHune-npozpamma (aHria. screening —
npoceuBanue). JlJisi ATOro stama OOBIYHO MCIOJIB3YETCS HEOOJIbIIOE KOJIMYECTBO
NPOCTBIX,  JIOCTYNHBIX  METOJAUK  (OKCIPECC-METOJOB):  XUMHYECKUX  WIH
MUKpoOHoJioruuecknx. Tak BbAenAOT Trpynmy pucka. Ha Bropom 3rTame
MPOBOAUTCS YTOUHEHHUE (TMOATBEPKIICHUE TUAarHo3a WM OTKJIOHEHHE TIPHU JIOKHO-
MO3UTUBHOW pEaKIMu Ha TepBOM dTamne). [ 5Toro HCHoNb3YIOTCS TOYHBIC
xpomaTtorpaduueckue, Macc-CIEKTPOMETPUYECKUE U JIp. METOAbl OIpeAcICHUs
(GhepMeHTOB, aMUHOKUCIIOT U T. TI.

Monexynapuo-cenemuueckuii memoo (/[HK-ananuz) — 310 OonpenencHue
nocieaoBaTeabHoCcTH  HyKJIeoTuoB B JIHK, koTtopoe mo3BoisieT yCTaHOBUTH
UCTUHHYIO TpuanHy O6omnesnu. [Ipu aTom Metoze:

— xionupyroT JAHK wu momywaroT Oosbinoe uucio ¢parmMeHToB. MX MoxHO

HCIIOJIB30BaTh JJIsA IMPOBCACHUS aHaJiu3a 501041 MMOJY4YCHUA AKTHUBHBIX
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GyHKIMOHATBHBIX O€NMKOB. benkn MOXXHO HCHOJB30BaTh MPHU JICYCHUH TEHHBIX
O0Je3HEeH.
— NI ONpPENCNICHHS JIOKAIM3allUM TE€HHOW MYyTalMd UCIOJIb3YIOT OTAEIbHBIE
dbparmentsl JIHK — JIHK-30HImBI (TTOCiEenoBaTeIbHOCTh HYKICOTHIOB H3BECTHA).
[IpoBonsar rubpunuzanuio JJHK-30H10B 310p0oBOT0 YenoBeka u obciemyemoro. Eciu
JJHK oOcnenyemoro B HopMme, TO ruOpuausainus OyJaeT MOJHOW (IO MNPUHITUITY
KoMILieMeHTapHocTu). Ecinu ecth m3meHeHus, To rudpuauzanuu He Oyzaer. Torma
MeTooM 3nekTpodopesa ompenensitor Hapymienus B cTpykrype JHK (xaxmbiii
dbparment [IHK 3anumaet onpesenéHHOE MECTO B BUE MOJIOCH B KOHKPETHOM MECTE
reas). B mocnenHee Bpems dalie HCHONB3yROT Fich-aHanmus3 - crenuaibHO
okpamienHsie 30H1b1 [JHK.
JIHK-ananu3 no3BoJisieT HE TOJBKO U3YUHUTh JA€PEKT reHa, XPOMOCOM, HO U CJICIUTh
32 3(G(}EKTUBHOCTHIO  TEpamuu, yCTaHaBIMBAaTh TE€HETHUYECKOE  POJICTBO,
COBMECTHUMOCTh TKaHed. OTOT METOJI HE3aMEHMM TIpu pa3padOTKe JeUeHUs
HACJIEICTBEHHOU MaTOJIOTUU METOJOM T€HHOW UHKEHEPHUH.

HacaencrBenHble 00J1€3HU — 3TO O0JI€3HU, IPU KOTOPHIX HAPYIIEH T€HOTHII.
OHU MOTYT MpPOSIBIIATHCS HE TOJIBKO MPH POXKACHUHU, HO U B Jr0O0M Bospacte. Ilo
F€HETUYECKUM MTPUYMHAM BO3HUKHOBEHUS OHU JIEIISATCS Ha!
1) reHHbIC;
2) XpOMOCOMHBIE (TCHOMHBIE 1 XPOMOCOMHbBIC abeppalium);
3) 60J1€3HU ¢ HACACACTBEHHOM MPEAPACION0KEHHOCTHIO;
4) reHeTHYECKHE 00JIC3HU COMATHYCCKHUX KIICTOK;
5) Oosie3HN HECOBMECTHUMOCTH MaTePH U TUIOJA;
6) MUTOXOHIpHATIEHBIC O0JIC3HU.
I'ennble Wi MoJeKyJsipHbIe 00JIE3HU BhI3BaHBI MyTalMen reHa. MIx HacienoBaHue
uneT nmo 3akoHaMm Menzens. OqHa U Ta K€ HAcleACTBEeHHas 00J€3Hb MOXKET OBITh
oOycCJIOBJI€HA Pa3IMYHBIMUA TUIIAMU MYyTallud TeHOB. Tak BO3HUKAIOT T'€HOKOIHH.
Hanpumep: HOUYHAs CIIETIOTa MOKET HACIIEIOBATHCS 110 ayTOCOMHO-JIOMUHAHTHOMY,
ayTOCOMHO-PELIECCUBHOMY THUITY U KaK PEUECCUBHBIN CIEIUIEHHBIN C X-XpPOMOCOMOM
MIPU3HAK.

['ennble Oosie3HU MO (PEHOTUNY ACIAT Ha:
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— BPOXIEHHBIC TOPOKM PAa3BUTHS OpPraHOB U TKaHel (de3mopghozenesn).
Hampumep: aerckas peTrnHoOsiacToMa, BPOKIEHHBIN BBIBUX Oe/pa, CUHIAKTUIIUA,
OTCYTCTBHME BEpPXHUX pe3lUoB M T. JA. JluarHo3 cTaBUTCS B KIUHUKE TMIpU
deHoTunmyeckoM ocMoTpe. JleueHne HEKOTOPBIX OOJe3HEH XHUPYpruvecKoe,
CTOMAaTOJIOTUYECKOE, OPTOIEINYECKOE.

— Oone3Hn  HapymieHuss oOmeHa  BemiecTB 1o kiaccubukamuu — BO3:
AMUHOKHUCJIOTHOTO, YIJI€BOJHOTO, TUIMUIHOTO, MUHEPAIBHOTO, HYKJICOTUAHOTO U Jp.

0OMEHOB. ITH 00JIC3HU MOT'YT HIIPOABJIATHECA B PA3HBIC IICPHUOJbI OHTOTI'CHE3A.

Hapywenue memabonuzma amuHoKuciom.

[IpumepoMm HapymieHHss oOOMEHa aMWHOKHCIOTHI  (DeHWIaTaHWHA  SBIISCTCS
3a0oneBanue ghenunkemonypus. OHa HACIECTYyEeTCS O ayTOCOMHO-PEIIECCUBHOMY
tury. B pe3ynbrare TeHHOM MyTalMd OTCYTCTBYET WM PE3KO CHIKACTCS
aKTUBHOCTH (epMeHTa (EHUITATAHUHTHAPOKCHIIA3bl, KOTOPBIM  KaTaJIH3UPYeT
npeBpaiieHue ¢GeHuIaNaHuHa B THUPO3WH. He ycBouBimiics (¢eHuIallaHuH
IpeBpallaeTcss BO BTOPUYHBIA MPOAYKT — (PEHWIMHUPOBUHOTPATHYIO KHUCIOTY. OHa
HAKaIIMBAeTCsI B KPOBH W BBIICISACTCS ¢ MOYOH. M30bITOK (PeHMITTUPOBUHOTPATHON
KHUCIIOTBI — SI71 JJIsl MBIIII] U HEPBHBIX KJIETOK. JTO W MPUBOIUT K 3a0oneBanuto. Jis
TUArHOCTUKN (DEHWIKETOHYPHHM TIPOBOJAT CKPUHWHT aHaIM3 — TecT [larpu
(cienaNbHBIE MHKPOOPTAHU3MBI, KOTOPBIC MOTJIOMAT (EHUIMTUPOBHHOTPATHYIO
KHUCIIOTY U OBICTPO Pa3MHOXKAIOTCS). Y TOUHSAIOT IMArHO3 METOJAOM XpoMatorpadum.
D10 3a0oseBaHue Haubosiee M3ydeHo cpenu depMmeHtonatuii. OHO BCTpeYaeTcs C
OTHOCHTEJIBHO BbICOKOH yacToToi (1:5000-10000).

OmuH w3 myTed TpeBpalieHWs THPO3WHA TPHBOIUT K  0Opa30OBaHHIO
TOMOT€HTHU3MHOBOM KHUCJOTHI, KOTOpas 3areM pacnagaerca Ha CO; u HO. U3-3a
HEJIOCTAaTOYHOW aKTHUBHOCTH (PEepMEHTa OKCHAAa3bl TOMOTEHTHU3MHOBOW KHCJIOTHI,
TOMOTCHTH3WHOBAsI KUCJIOTAa HaKarumBaeTcs B KpoBH. OOBIYHO OHA BBIBOAWTCS W3
opraHu3Ma IoOYKaMu, HO y Jojaei crapmie 40 JeT rOMOTeHTH3WHOBAas KHUCIOTa
HAKaIIUBA€TCSI B COCAWHUTEIHHOM TKaHW, BO3HUKAET TWUTMEHTAIUs XpSIien
(OXpOHO03), pa3BUBAIOTCS APTPUTHI KPYIHBIX CYCTAaBOB, MOPA)XaeTCs IMO3BOHOYHUK.
Bosnukaer ankanmonypus. OHa HacneayeTcs 0 ayTOCOMHO-PEIIECCUBHOMY THITY.
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Yacrora BcTpeyaemoctd 1-3 Ha 1 mutH. /{1 AMAarHOCTUKK alKaNTOHYPHH HPOBOAST
CKPUHMHI-TECTBI: MOTEMHEHHE MOYM Ha BO3JyXe (UEpHbIE NSATHA Ha MEIEHKaX),
peaxIus MOYH C XJIOPHUJIOM JKejle3a (MypIypHO-4€pHOE OKPAITUBAHUE).

Taxxe npuMepoM HapylIeHNs aMUHOKUCIIOTHOTO 0OMEHa sABIIsETCS a1bounusm. Ilpu
TOM 3a00JIEBAHWU HapyLIaeTCs BTOPOE 3BEHO B OMOXMMHYECKOW LENU peakuui
(medexkt Qepmenta THpo3uHA3bl). B pesynbrare ONOKMpYETCS TpeBpaIleHHE
TUpPO3MHAa B MenaHuH. HacnenoBaHume — ayTocoMHO-penieccuBHOe. B cTpanax
3amaguoit EBpombl ansOuHM3M BeTpeuaercss ¢ yactotoi 1/25000. VYV annOuHOCOB
MOJIOYHO-0€NbI I[BET KOXH, OYEHb CBETJIbIE BOJOCHI M OTCYTCTBYET IHUIMEHT B
panyxHOi 000J0uKe Ti1a3. AJBOMHOCH UMEIOT MOBBIIIEHHYI0 YYyBCTBUTEIBHOCTH K

yIbTpa(HOIETOBOMY 00JyUEHHIO, KOTOPOE BBI3BIBAET Y HUX 3a00JIE€BaHUS KOKHU.

Hapywienue memaooauzma y2iee00086.

TI'anaxmo3zemun — ayToCOMHO-PELIECCUBHOE 3a00JIeBaHKE, IPH KOTOPOM OpPraHU3M He
MOJKET yCBamBaTh MOJIOYHBIN caxap (JIAKTO3Y), TO €CTh raJlakTo3a He MPEeBpaIlaeTcs B
rimoko3y. Yacrora Bcrpedaemoctu 1: 8000-180000. IlposiBisiercs B mepBbie AHH
xu3HU. ['amakro3a HakamuBaeTcs B JiM3ocoMax (0ose3Hbp HakoruieHus). [lpu
KOPMJICHUU peOEHKA TPYAHBIM MOJIOKOM MOSIBJIIETCSl PBOTA, YBEIMUMUBACTCS MTCYCHD
U cene3éHKa, pa3BHBaeTCS KaTapakTa, YMCTBEHHAs OTCTAJIOCThb, WHOTZA CMEpTh.
Opranus3M MOXeT HOPMaJbHO Pa3BUBATHCS, €CIU MPOBECTH PAHHIOI TUATHOCTUKY U

HUCKIIOYUTL U3 IMUIIU I'PYAHOC U KOPOBLE MOJIOKO.

Hapyvwenue memaoonuzma aunuoos.

bonesnv Tea-Caxkca (amospamuueckas uouomus). AyTOCOMHO-PELECCUBHAS
MyTanus, yactora BcrpedaeMoctu 1:3000000 (B Hekoropsix nomyssinusax 1:3000).
Hapymaercs oOMeH TaHTIHOMUNUAIOB (KUPBI B COCIWHEHWW C TJIOKO30H H
rayiakTo3oi). OHM coaepKaTCs B KJIETKaX CEpPOro BEIIeCTBa T'OJIOBHOTO MoO3ra. Y
OONBHBIX KOHIIEHTpAIMs WX B JM30coMax mpesbimaeT Hopmy B 100-300 pas.
OTtcyTcTBYeT (pepMEHT TeKCOaMUHHUIa3a B Ju30coMax. [IposBisercs 60I€3Hb paHO —
B 6 wmecsneB. HaGmomaeTcss motepsi 3peHUs, CyIOPOTH, MbIIIEYHAs TUIIOTOHWS,

cnaboymue. bonbmmHCTBO AeTeil mormbaeT Ha BTOpoOM Toay u3HHM. [lokazana
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npcHaTaJlbHas1 JAUAarHOCTHUKa Ha AKTHUBHOCTB (bepMeHTa B JIN30COMax

(OMOXUMHMYECKUN METO/T).

Hed)epmenmamuenble 2CHHblE 00J1E3HU.

Mykosucuyudoz — ayToCOMHO-peliecCuBHOE 3a0oisieBaHue. OTCYTCTBYIOT OE€JKH,
kotopsie yuacTByioT B 00Mere Na* u Cl-. TIposiBisiercst B panHem Bo3pacrte. Yacrora
BcTpeuaemoctu 1:2000 HoBopokaeHHBIX. Hapymiaercs pabGoTa >xene3 BHENTHEH
CEKpElMU M >KEJIE3UCTBIX KIETOK OpPOHXOB, MOJKEIYAOYHOM Keye3bl, NMEeYeHH U
MoJIOBBIX kene3. M3-3a nedexra OeiaKkoB, MOBBIMAETCS BA3KOCTh clu3u. [loBbimaeTcs
conepkanne Na* um ClI° B mortoBoii kuakoctu. JIMarHOCTWKA TPOBOIUTCS
OMOXMMHUYECKAM METOAOM. DKCIPECC-aHAIN3 — Olpe/esieHue KoHieHTpamuu Na* u

Cl" B more, konneHTparnmio Na* B cirtone.

Hapywenue munepanvhozo memaooausma.

Bumamunno-/[-pe3ucmenmnvtit.  paxum. I10  X-JOMUHAHTHas  MYyTallusl.
OtcytcrByeT Oenok-nepeHocuuk. [loaTomy Hapyriaercs peabcopOiust GpocdaToB B
KaHaJIblax Mmoyek. BrIsBisieTcst cpazy nociie poxaeHus. Habmrogaercss HU3KUNA pocr,
WUCKPUBJICHHE HOT, OTpaHUY€HA TMOJBMKHOCTh CyCTaBOB. JluarHo3 craBHTCS
OonoxuMudeckuM MetogoM. deHorepanus — MpUEM OOJBITNX 103 BUTaMHUHA [].

bone3nvs Bunvcona-Konosanoea. AyrocomHo-perieccuBHasi mytanusi. Habmogaercs
CHIDKCHHME CHHTe3a Oelka Lepy/ulomasMuHa — nepeHocunka Cu?'. Omna
HAKaIUIMBAETCS B KJIETKAX MO3ra, IEYeHH, Mouek, porosuie rinas. M36errox Cu?*
HapyIaeT MPOIECChl TIUKOIN3a U JbIXaHUs KIETOK. boIe3Hh MOXKET IPOSBIATHCS B
6-50 ner, a wame B 15-20. Hapymaercs pabora medeHu (4acto IUPPO3), MOYEK,
[HHC. Habmronaercs oOmias cyiabocTh, ApOkKaHUE PYK, TOJOBBI, U3BMEHEHUE PEUH,
napajnyu, dMWICTICHUsI, CHI)KEHNE WHTEIUIeKTa. Jlnarao3 — cuHe-3en€H0e KOJIBIIO Ha
pagyxHoil obosouke rna3. deHorepanuss — NpUEM MpenapaToB, KOTOPHIE BBIBOISAT
Cu?" u3 oprammsma. UeM paHnbllle 0OHapyeHO 3a0ojeBaHue, TeM >(QQeKTUBHEE

JICUCHUC.

T'emocnoounonamuu.

VY yenoBeka oOHapykeHo 6osee 200 BapuaHTOB aHOMAIHMI reMOTJI001HA.
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Cepnosuono-knemounas anemus — ayTOCOMHO-IOMUHAHTHAs MyTalysl C HEMTOJIHBIM
JOMHHMpOBaHUEM. B [-1ienu NpoucXoguT 3aMeHa TIyTaMUHOBOW KHUCIOTHI Ha
BaJMH. Y TOMO3UIOT aHOMAaJbHBIA TEMOIJIOOMH (HE pacTBOpSETCS B ILIa3Me
SPUTPOLIMTA) BBIMAJAET B OCAJA0K. DPUTPOLUT npuHUMaeT popmy momymecsia. OH
He mnepeHocuT O, U BBI3BIBACT 3aKYNMOPKY KamwuisipoB (TpoMOo3bl). [leTu
POXKIIat0TCs cradble, KEeNTYIIHbIE, TPOMOO3bI MPUBOJAT K MHCYJIbTaM M UH(apKTaM.
I'omo3urorsl — neranbHass MyTauus. ['€Tepo3UroTbl KIMHUYECKH 300pOBbL. [lpnm
U3MEHEHUH aTMOC(HEpPHOTO JaBJCHUS TOBBIIIACTCS BSI3KOCTb KPOBU U YEIOBEK
TepsieT co3HaHue. Takue moau He Ooseror Manspued. [loaToMy 3BONIIOLIMOHHO
MYTaHTHBII TE€H COXpaHWICS B CTpaHax, TIJI€ paclpoOCTpaHEHa MaJsipus
(Cpenuzemuomopne, Muaus, FOro-BocTounas Azus).

Tanaccemusn cBsi3aHa C HapyLIEHUEM COOTHOUIIEHHUS TJ00yal B TIE€MOIVIOOMHE.
Tanaccemus-a iMeeT y TOMO3HIOT YeThIpe B-1ienu B ri1o0yie ( B HopMme 23- u 2a.-),
y TETEpO3UroT — OJIHY o-Iienb U 3[3. 'omo3urora nertanbHa, TeTepo3nuroTa — TsHKENnas
(dopma aHeMHH.

Tanaccemusn-f vMeeT y TOMO3UTOT YETHIpE O-IIEMH B TIIOOyJe (TsokEmas aHeMUs
Kynm), y rerepo3uror — tTpu o.- 1 01y B-uenu (a€rkas opmMa aHEMHM).
I'emogpunua A u B — X-peueccuBHas mytamus. Y OOJIBHOTO 4YeJOBEKa IjIoXast
CBEPTHIBAEMOCTh KpPOBHU, KPOBOMBIIMAHMS IOCJIE TpaBM, ONeEpaluii, uHOrga 0e3
npuuuH. Jledenne remodpunuu A — CBEXEW WM CBEXKE3aMOPOKEHHON KPOBBIO
(bakTop cBépThiBacMOcTU XUBET 8-12 wyacoB). Jleuenue remodpumnu B —
KOHCEPBUPOBAHHOW KpOBbIO ((pakTop CBEpPTHIBAEMOCTH KUBET 15  gHEH).
Heobxonumo obeperaTh Takux Jrojaei oT ctpeccoB u TpaBM. ['emodummmuu C u [ —
ayTOCOMHO-JIOMUHaHTHBIE MyTauuu. [IpoTekaror Oosnee yerko. Ceiluac BO3MOXKHA

muddepeHnmanbHas JUarHoCTUKa reMoGrIni.

4.2. TecThl 1JII CAMOKOHTPOJIS:

1. JTHK-anaaus3 — 310: MOCJIE POKIAECHUSA
A.Kommieke npoduiiakTHuecKux Mep, B.Kommiekc  oOcnenoBanuid, o
HalpaBJIEHHBIX HA MpeaynpexacHue KOTOpOMY JIUarHOCTUPYIOT

pa3BuTHs 3a0oJieBaHMA y peO&HKa 3a0o0eBaHus y SMOPHOHA | TIJI0/1a
123



C.Onpenenenue HapyIICHUS
XHUMHUYECKON CTPYKTYPhI FeHa
D.Kowmruteke JMArHOCTHYECKUX
UCCIICIOBAHHUIA, 1o KOTOPOMY
IPOTHO3UPYIOT 3I0POBbE  OYAYIIETO
peOEHKa B CEMBSIX C OTATOIICHHOU
HACJICICTBEHHOCTHIO

E. Kommiekc  oOciienoBaHuii, IO

KOTOPOMY  OIPEHENAIOT  BIIMSHHUE
cpezbl Ha T€HOTUII

2. O0bekTaMu A8 NPOBedeHHS
OMOXMMHMYECKO AHATHOCTUKH

HACJIEJICTBEHHOH MATOJOTHH MOTYT
ObITh:

A. Moua

B. JlyoaeHanbHOE COIEPKUMOE

C. Kynbrypa num@onuton

D. OporoBeBuImii SMUTEIAN KOKHU

E. Kierku OykkaiabHOro 3MHUTENUs

3. Meroaamu JTHATHOCTHKH
ae3Mop(oreHe30B ABJISOTCSH:

A. bin3HenoBbIi

B. I'eneanoruyeckuit

C. Knunundeckuii ocMOTp OOJILHOTO

D. 'eneTnka coMaTHYECKUX KIETOK

E. MogenupoBanus

4. Haauuue MYTAHTHOTO reHa
MOKHO YCTAHOBUTH € TOMOIIbIO
TaKOT0 MEeTO/1a TeHEeTHKH:

A. IluToreHeTH4ecKoro

B. Onpenenenns X-xpomarrHa

C. Hepmarornuduku

D. 'eneanoruueckoro

E. Buoxumuueckoro

5. OTen M MaTh 310POBbI, HO UMEIOT
pedénka O0O0JBHOIO TajIaKTO3eMMeN.
KakoB renorun poaureJieii?

A. AA x Aa

B. AA x aa

C. Aax Aa

D. AA x AA

E. aaxaa

6. bosie3ns Buiibcona - KonoBasioBa
BO3HHUKAET NPU HAPYILIEHUN 0OMeHa:
A. Memn

B. ®denunamanuna

C. TamakTo3bl

D. T'aarmmonunumos

E. I'yanuna

7. HazoBuTe 00J1€3HM YIJIEBOJHOIO
o0MeHa.

A. ATbOUHU3M U MYKOBHUCIIH]I03

B. lNaakTo3emus u ankanToHypus

C. lluctuHypuss W aMoOBpaTHYECKas
UIUOTHS

D. Tanaccemus 51 CEpHOBHUIHO-
KJICTOYHASI aHEMUS

E. ®pykTo3emMus u rajakTo3eMus

8. Mas

AHATHOCTHKH KaKoro

3a00j1eBaHus HCITOJIB3YIOT TECT

I'aTpu?



A. OeHuIKeTOHYpUn
B. Anp6unusma

C. ®pykrozemun

D. Huctunypuun

E. 'amakrozemun

9. Ilpu HeJ0CTaTKe (dhepmenTa
rOMOreHTH3HHA3BI, Mo4a
HOBOPO’KIEHHOT0 OKpalIuBaeT

neJqénkun B 4épHbli nBer. Kakoe
3a0oj1eBaHHe  yHACJIeA0BaJ  JITOT
pedénox?

A. ®pyKTO3eMUI0

B. ®enunkeronyputo

C. uabet

D. AnkantoHypuio

E. I'anakrozemuto

10. Ilocne HaHeceHMsI HA MOKPYIO
neJaéHKy HoBopoxaeHHoro 10%

pacrBopa  xuopuaa :xeie3a(lll),
nosiBMJIOChH 3edéHoe mnaTHOo. Kakoe
HacJIeJICTBEHHOe 3200/1eBaHHE MOKET
NPeANnoJIOKUTH Bpa4?

A. bonesns Bunscona-KonosanoBa

B. boxe3ns Tesa-Cakca

C. I'aymakTo3emMuIo

D. Bone3us "kieHoBoro cupomna'

E. ®enunkeronyputo

HpOTOKO.TI NMPAKTHY€CKOI'o 3aHATUSA

[laTta

3aganme Nel. Ananuz napywieHus AMUHOKUCIOMHO20 00MeHA Y Uen06€Ka Kak

pe3yibmam 2eHHbIX Mymayuil.

Ha cxeme o0003HaubTe O00JIE3HH, K KOTOPHIM TPUBOIAUT HapylieHHe oOMeHa

AMHMHOKHMCIJIOT.

deHunanaHvH > Tupo3un

::% HODA Ef‘> MeEJIaHVH

I'oMmorenTu3nHOBAaA K-Ta

> CO,+H>0

3amanue Ne2. I'ennnvie 601e31u.

[Tonp3ysick yueOHUKOM U KOHCIIEKTOM JIEKIIUH, 3aTIOJTHUTE TaOJIHUILy.



Ha3zBanue IlepBuuHBIi OMOXMMHYECKHUI T1eeKT U

0oJ1e3HN OCHOBHBbIE (peHOTHIIMYECKHUE MPOABJICHUS

Denunkemonypus

Bbonesnv Tea-Caxca

bone3nv Bunvcona-
Konoeanoea

TI'emogpunun

CaxapHnutit ouadoem

Axonoponnazusn

bpaxuoaxkmunusn

Jarta u moanmuchy npenogaBares

CUuTyanmoHHbBIE 3aJIa4N:

1.B o1HOM pOoAMIIBHOM JIOME POJUINCH OJHOSIIIIOBBIE Oyn3Helbl. [1o cBeiennsiM Bpaua
OHU UMEIU OHY IUTalleHTy. MOXHO JI YTBEPK/1aTh, YTO OHU TOMO3UTOTHBIE?
2. W3yueHO uyeThIpe TMOKOJEHUS OJHOWM CEMbH IO TATOJOTUYECKOMY MPHU3HAKY

(mectunanocts). B TpEX MOKONEHUSAX €CTh MHAMBUIAYYMBI C ATOH aHOMaJMeH, B
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YCTBCPTOM — HCT. MoxHO 51U YTIBCPXKAaTb, 4TO B CIICAYIOIICM IIOKOJICHUU 3TOT
HpHBHaK}K3HOBTOpHTCH?

3. YV 60abHOrO BBIIBIIEHA MOBBIIIEHHAS JYBCTBUTCIIbHOCTD K IICHUIWJUUINHY (Ha MECTC
BBCIACHHA BO3HHKACT IIOKPACHCHHUC, OTéK, a IIOTOM HAapyYHmCHHC CCPACUHO-
COCYﬂHCTOﬁ CHCTGMLO.:N“DKHO JIA OTHECTH 13TO 3a00JeBaHHE K HaCHeﬂCTBeHHOﬁ

natosiornu? Kakue npodunaktuyeckue Mepbl HEOOXOAUMO MPEAIPHUHSITH?

3AHATHUE Ne 17
1. TEMA: METO/Ibl TEHETUKH YEJIOBEKA: IUTOTEHETUYECKHU
U NONYJSAIMOHHO-CTATUCTUYECKUIA

2. AKTYyaJbHOCTb TeMbl. lluTOreHeTHUeCKnii METO/1 — OAMH U3 OCHOBHBIX METO/I0B
B paboTe MEANKO-TEHETUYECKHX KOHCyJIbTauii. C €ero MoMOIIbIO BBISBISIOT
XPOMOCOMHBIE OOJIE3HH.
3. Heab 3aHATHA. 3HATh, KaK ONpPEIEIATh I'€HETUUYECKYIO CTPYKTYPY Pa3iMYHbIX
TPYIIT HACEJIEHUsS. YMETh UCIOb30BaTh BO3MOKHOCTH IUTOT€HETUYECKOIO METOAA U
3HATh CIIOCOOBI OCIA0IEHUS NIEUCTBUS MyTareHHbIX (PaKTOPOB.
4. 3agaHusi AJs  CAMOCTOAATEJbHOM PpadoTbl BO BpeMsl TNOATOTOBKM U
NpOBeAeHUS 3aHATHS.
4.1 TeopeTuyeckue BONPOCHI K 3AHATHIO:
1. Onpenenenue X u Y xpomaTuHa.
2. Meroanka NpUroTOBIEHUS MTPENapaTOB XpPOMOCOM U MX KJIaCCHU(pUKALUSI.
3. T'eHeTnueckre OCHOBBI XPOMOCOMHBIX OOJIE3HEH.
4. XapaKTepucCTHKa MOMYJISIIIUOHHO-CTaTUCTUYEeCKOTo MeTtoAa. 3akoH [I. Xapau u B.
BaitnGepra.
5. Ilpodunaktuka  HacHeACTBEHHbIX  OOJie3HEH W MEIUKO-TEHETHYECKOE

KOHCYJIbTUPOBAHHC.

Humozenemuueckuii memoo. OCHOBaH HA MUKPOCKOITMYECKOM UCCIIEIOBAHUN
CTPYKTYPBI U KOJIMYECTBA XPOMOCOM.
[{uToreneTnueCKUi METOJI TTIO3BOJISIET:

— H3yunTh KapuoTUII OpraHu3Ma.
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— W3y4yuTh TUIIBI U IPUYMHBI BOSHUKHOBEHHUS XPOMOCOMHBIX MYyTAaIIMi.

— JImarHocTUpOBaTh XPOMOCOMHBIE OOJIE3HU.

— Onpenenutb reHeTUYECKUI MTOJI OpraHru3Ma npu (PeHOTUITHYECKOM HapyIIEHUH.
[{uToreHeTHYEeCKMI METO] BKJIFOYAECT:

® METO/I ITOJIOBOTO XPOMATHHA;

e MeTo MeTada3HOW IITACTHHKH.

Meton ornpesnenieHUs HOJ106020 XpOMAMUHA WCTONb3YIOT JUIsl U3YYCHHUS 4YHCIa
MOJIOBBIX XPOMOCOM B HMHTEpP(a3HbIX s/Ipax. ITO KOCBEHHOE OIPEACICHHE YHUCIIA
XPOMOCOM.

B 1949 r. M. bapp u Y. bapTpam B sigpax HEHPOHOB KOIIKK OOHAPY>KUITU HEOOIBIIIOE
SApPKO OKpaleHHoe Tenble. [1o3ke yuéHble Jokazaiu, 4TO OHO COJEPKHUTCS TOJIBKO B
Apax KJIETOK CaMOK. Y caMIlOB €ro HeT. JTO Tenblie Ha3zanu mensue bappa.
[TonoGHbIe Tenbla ObUIM OOHAPYXEHBI y OPraHU3MOB C IOJOBBIMH XPOMOCOMaMU
XX.

Tenbue bappa, KOTOpoe Ha3Balu HOI060U XPOMAMUHKH — HTO CIUPAIA30BaHHAA X-
XpOMOCOMa, KOTOpas WHAKTUBUPYETCS B AMOpPHOreHEe3e A0 PAa3BUTHUSA MOJIOBBIX
xene3. B Hopme y xeHmuH B 20-60 % KIETOK B SIAPE CONEPIKUTCS OJIHO TEIbLE
MOJIOBOTO XpoMaTuHa. KonudecTBO IIBIOOK MOJIOBOTO XpOMaTHHA BCEr/a HAa OOHY
MEHbIIE 4Yuciia X-XpoMocom. Yaine BCEero IMOJ0BOM XPOMATHH ONPEACISIOT B
AMUTENATBHBIX KIIETKaX CIM3UCTOU 000JI0UKH IIeKH (OyKKaIbHBIN COCKO0), a TakKe
B HeWllTpoduiax B BuJe BbIpocTa snupa (OapabanHoO¥ mnanouku). OnpeaeseHue
MOJIOBOTO XpOMAaTWHA WCIOJB3YIOT JJIS JIMarHOCTHKU OOJIE3HEH, BBI3BAHHBIX
HapylIeHUEM 4uciia X-XpOMOCOM, SKIPECC-AMArHOCTUKU T0JIa JaXKe MO OCTaTKam
TkaHu. Hanpumep: y sxeHumuHbl ¢ kapuotunom 45,X0 (cunapom IllepemeBckoro-
Tepuepa, MoHOCOMUSI-X) U B HOpME y MYX4yuH XY sipa KIETOK HE coaepKaT
nosioBoro xpomatusHa. [lpu cunapome Tpucomuu-X y >KEHIIMHBI OOpa3yeTcsl JiBe
IJIBIOKK, Y MYXX4uHbl ¢ KapuotunoM 47 (XXVY) — ogna riapiOka XpoMaTuHa, C
kapuoturnom 48, XXXV — nge.

Y-xpomamun (cunonum F-tenplie) — 370 yacTuila, KOTopas MpH OKPAIIMBaHUM spa

(1)J'IIOOpI/ICLICHTHLIMI/I KpacuTe/isiIMM MHTCHCHUBHO CBCTUTCA W OTJIMYACTCA OT APYIUX

128



xpomocoM. [l ompeneneHuss Y-MOJOBOTO XpOMAaTHMHA Ma3KH CIU3UCTOM IIEKU
MY>KUMHBI WM KJIETKU BOJIOCSHOM JIYKOBHIIBI M Jp. OKpAaIIMBAIOT aKPUXWHOM U
paccMaTpUBalOT B JIIOMUHECHEHTHBIM MuKpockon. KonudectBo VY-Tenen paBHO
KOJIMYECTBY ¥Y-XpOMOCOM B KapHOTHIIE.

Meton memadghaznoii niacmunku (Kapuomunupoeanus) Mo3BOJIAET U3YUUTh YHUCIIO
U CTPYKTYpy XpoMocoM. OH HCHOJIb3yeTCS [JIsi JHUAarHOCTUKHM MHOXECTBa
HACJIEICTBEHHBIX OOJIE3HEH, N3YUEHUSI XPOMOCOMHBIX aHOMAJIMK B KJIETKaX.

MeTto COCTOUT U3 CIAEAYIONUX ITANOB:

a) Ilonyuenue xpomocom.

Jl71st TOro 4toObl MPUTrOTOBUTH MeTa(aszHylO TUIACTMHKY Yallle BCEro OepyT KIIETKH
nepudepuueckoil kpoBu (JIUMPoOIUThI). Dpakuuio JUMEPOUUTOB TMOJTY4YaIOT B
pe3ynbTaTe HeHTPUGYTUPOBAHUS KPOBU. 3aT€M ISl CTUMYJISIIMA MUTO3a JTOOABIISIIOT
dbuToreMarIrOTUHUH (MUTATEIbHAS Cpe/ia), a YTOObl OCTAHOBUTh MUTO3 — KOJIXUIIMH
(pa3pymiaer HUTH BepeTeHa jeneHusi). Ilocie 3toro kieTku o0padaThIBAIOT
TUIOTOHUYECKUM pacTBOpoM. KieTouHble MeMOpaHbl pa3pbIBAIOTCS, U XPOMOCOMBI
CBOOOJIHO JieKaT Ha HEKOTOPOM PACCTOSIHUM Jpyr oOT Japyra (MetadasHbie
wiacTUHKY). KynbTypy QUKCHPYIOT ¥ TOTOBSIT IIpEMapaThl.

b) Oxpawusanue xpomocom.

[Ipenapat okpammBarOT KPACUTEISIMU B 3aBUCUMOCTH OT 3a71a4 UCCJICI0BaHUS:

— o01ee — 715 To/ICYETa Ynciia XpoOMOCOM;

— nuddepentmansuoe: R, G — mist onpenenenns TOMOJIOTUYHBIX XpoMocoM, Q, C —
JUTSL OTIpeieNieHUst abeppalinii, MPOUCXOXKICHUSI XPOMOCOM.

HakpbIBatOT MOKPOBHBIM CTEKJIOM, PACCMATPUBAIOT MO MUKPOCKOIIOM (MJIM JIETA0T
MukpodoTorpadun).

C) Ananusz xpomocom.

N3y4daroT XpOMOCOMBI: JUIHHY, (HOPMY, PACIOIOKEHUE LICHTPOMEPHI U JP.
Cocrapnstor kapuorpammy. Kapuozpamma — 3TO PacloNIOKEHHUE TO TOPSAKY
KQKJI0M Tapbl XpOMOCOM TI0 BEJIMYHMHE: OT OOJBINEH K MEHBIIIEH, OTACIIBHO BBIHOCST
MOJIOBBIE XPOMOCOMBI.

Xpomocomnvle _60ne3nu — 5T0 Oonbllasi TpyIna HACIEACTBEHHBIX OO0JIe3HEH,

HpH‘-IHHOﬁ KOTOPBIX ABJIAOTCS XPOMOCOMHBIC NJIM TCHOMHBIC MYyTalllH.
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['eHOMHBIE MyTallMu CBSI3aHbl C U3MEHEHHEM uwuciia xpomocoM. [lpuumnHa — He
PACXOXKJEHUE XPOMOCOM B TEPHOJ] Meo3a WM MUTO3a. TPUCOMHH MO KPYIHBIM
ayTocoOMaM, MOHOCOMHHU IO BceM xpomocoMam (kpome X() — neranbHble MyTalluu.
Yamie Bcero 3urotra rMOHET HA paHHUX dTalax pa3BUTUA. TPUCOMHUU MO TOJOBBIM
XpOMOCOMaM — CTEpWIbHbIE MyTaluH, 1o HeOompmuMm (20-22) ayrocomam -
Hapywenue [THC, nnrennexra.

Bce Buabl XpoMOCOMHBIX abeppaiuil (Kpome cOallaHCUPOBAHHBIX TPAHCIOKAIIHiA)

IIPHUBOAAT K CHUKCHUTIO JKM3HECIIOCOOHOCTH M TSHKEIIBIM MaTOJIOTHSIM.

1. XpOMOCOMHble 6011e3nu, Komopbsle 603HUK/IU 6 pe3yibmame HapYuieHui

Kojituuecmea aymocom.

Tpucomus-21 (6oae3nb ayna). Yactora BcTpewaeMoctu 1:500-700. ITpuuunoi
ATOJIOTHH SIBJSIETCS TpUcOMHus 1o 21-i xpomocome — kapuotunm 47,21%,XX;
47,217, XY . XapakTepHble pu3Haku Oosie3nu JlayHa:

® YMCTBEHHAasl OTCTaJIOCTh, BRIPAXKEHHASI B PA3HOUM CTENEHU;

® HapylUIeHUs CTPOCHHS BHYTPEHHHMX OpPraHoB (cepaua, kpymHbix cocyaos, KKT,
CyCTaBOB);

® YKOPOUCHHbIC KOHEUHOCTH, Y3Kas rpyIHAs KIIETKa;

® MaJICHbKUW Yeper, aHOMAJIMM CTPOCHHUS Jinla (IJIOCKas, MUPOKas MEPEHOCHIIA),
MAJICHBKUU POT U KPYITHBIN S3BIK;

® TJIa3HbIE HIENH Y3KHE, C KOCBIM Pa3pe30M, UMEETCsl HABUCAIOIAsl CKIIaJIKa BEPXHETO
BEKa — JMUKAHT;

20-30% OonpHBIX orudaer 1o roga, 50% — mo 5 ner, 20% — mo 30-38 ner, 3% — 1o
50 ner.

Tpucomus-13 (cungpom Ilaray). Yactora Bctpeuaemoctu 1:5000. Kapuorun 47,
13". I1pu 3T0i aHOMAIMK HAOJTIOJACTCS:

e MuKporedaIus;

e HapymieHUs PYHKIUA BHYTPEHHUX OPraHOB — CEepjlla, MOYeK, MUILEeBAPUTEIHHOM
Y HEPBHOM CHUCTEM.

® pacIierieHHe MITKOTO U TBepJoro HEOa, He3apalleHHe BEpXHEN I'yObl;

® HEJIOpa3BUTHE WM OTCYTCTBUE I1a3 (MUKPOPTATHMUS WK aHODTATEMUS );
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® HENpaBWIbHO C(HOPMUPOBAHHBIE YIIIN;

e nedopmanys KHCTEHW W CTOI, BCTPEYACTCS MOJUAAKTHIUS W CHHIAKTHIUS
(cpaiieHue nanbIEeB);

OOBIYHO MPOJIOJKUTEIBHOCTh XU3HHM TakuxX Jnered meHpuie roaa (85% — mo 6
Mecsites, 5% — 1o 3 ner.).

Tpucomus-18 (cmmgpom  InaBapaca). Yacrora BcTpewaemoctu — 1:8000-
11000.Kapuotun 47,18". XapakTepHble MPU3HAKU 3TOTO CHHIPOMA!

® HapyLIEHUE CEPAEHYHO-COCYIUCTON CHUCTEMBI, MOPOKHU MOYEK, AHOMAJIUU OIOPHO-
JIBUTaTEIIbHOW CUCTEMBI,

® y3KUU J0O, MIUPOKUIA BHICTYAIONIUHN 3aThUIOK;

® OYEHb HU3KO PACIOJIOKEHHBIE YIIU;

® HEJ0pa3BUTHE HUKHEW YENIOCTH;

® [aIblbl PYK MIKPOKUE U KOPOTKHE (CHKATHIE).

CwmepTh HacTynaer 1o 2-3 MecsueB, 10 roga qoxusaet 10%.

Oumarogpenusi — tpucomust o 22 mape, 47, 22°. DT0 KIMHUYECKHA BBIPAKECHHBIC

¢dbopmbl cmaboymusi, 00yCIOBICHHBIE HAPYIICHUEM PA3BUTHS MO3Ta YeJIOBEKa.

2. XpOMOCOMHble 60]1e3nu, Komopbsle 603HUK/IU 6 pe3yibmame HApPYUieHui

cmpyKkmypol aymocom:

Cunapom «xkpuk komkm». Hacrora Bcrpewaemoctu 1:10000-50000. BosHukaer
IpH JENIeIIMA KOPOTKOTO Tjieda S-i XpOMOCOMBI. Y neTell HaOI0JaeTcss HapyIIeHHe
CTPOEHUSA TOpPTaHW, IO3TOMY OHM B paHHEM JETCTBE MMEIT OCOOCHHBIN
«MsIyKarolui» TeMOp rosioca. MimMeeTcss oTCTanoCTh B ICUXOMOTOPHOM Pa3BUTHH U
ciaboymue, CKIOHHOCTh K HH(EKIUAM BEpXHUX JbIXaTeNbHbIX MyTel. BoNbIIMHCTBO
NO’KUBAET 10 TOJIPOCTKOBOTO BO3pacTa

Xponuueckuii Mmuenoeiiko3 (6onesns punanenbhuiickolr XxpoMocomsl). JmuHHOE
ie4o 22 XpOMOCOMBI TPAHCIOLMPYETCd Ha KOPOTKOE IJIEY0 9- XPOMOCOMBI.
Comaruyeckass MyTalusi KJI€TOK KpoBU. llaTosornueckue J€HKOIUTHI BBITECHSIOT
HOpMaJbHbIE JIEMKOLIUTHI, YTO M BBI3BIBACT OOJIE3Hb: MOBBIIICHUE TEMIIEPATYPHI,
YBEJIMYEHNE NIEYEHU U CENIE3EHKU. [[pOIOImKUTENBHOCTD )KU3HU OT 2 MECSUEB 10 8§

JICT.
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Cunapom /layna — tpancnokanus 21 xpomocomsl Ha 13-15 unu 22 napel. @enorun

cM. BhIie. I3 Bcex OOJIbHBIX — TpaHCIIOKalus BcTpeyaeTcs y 4%.

3. XpOMOCOMHble 60J1e3uu, Komopbsle 603HUK/IU 6 pe3yibmame HAPYUieHui

KoJjinuecmea nojio6blx Xxpomocom.

llumonozuuecxue MEeXAHU3MbL:
P QXX x XY
G XX 0 XV

F 1 XXX; X0; XXVY; Y0
letal
Monocomusi-X (cunapom IllepemeBckoro-TepHepa). Yactora BcTpedaeMOCTH

1:2500-5000. KapuoTun 45,X0, peHOTHUIT dKEHCKHI. DTO €TUHCTBEHHAs] COBMECTUMAs
C )KM3HbIO MOHOcOMUS. [Ipu 3TOM cuHApOME HabIO1aeTCA:

® HEJIOpa3BUTHUE SUYHUKOB (CTEPUIIHLHOCTH);

e HapynieHue QyHKIUN MOYEK, Cepa;

® JUCHPOIOPIMS Teja: OoJbIlle pa3BUTa BEPXHAS YacTh (IIMPOKHUE TJICUYU U Y3KUU
Ta3), HIHKHUE KOHEUHOCTU YKOPOUCHBI,

e poct 135-145 cm;

® KOpOTKas Ies CO CKJIaJKaMu KOxu (“mest cuHkca”), HU3KUI pOCT BOJOC Ha
3aTBUIKE;

® (AHTUMOHTOJIOUJIHBINY» pa3pe3 rias;

® UHTEJUIEKT OT HOPMAJILHOTO O YMCTBEHHOM OTCTAJIOCTH.

DKcIpecc-quarHoCcTUKa MPOBOAUTCS METOJOM MOJIOBOIO X-XpoMaTHHA. Y TaKuX
YKEHIIUH OH OTCYTCTBYET.

Tpucomus-X. Kapuorun 47 (XXX). Yacrora Bctpeuaemoctu 1,4:1000. denotun
JKeHCKUU. [Ipr 3TOM CUHApPOME 4acTO BCTPEYAKOTCS:

e HEeOOJbIINE OTKIIOHEHUS B (PU3MUECKOM Pa3BUTHH (MYKCKOE TEJIOCIOKEHHE);

e HapymieHUus PYHKIUN SIMYHUKOB, MPEKICBPEMEHHBIN KIIMMAaKC;

® CHWXEHUE MHTEJUIEKTA, HAPYILIEHUE MICUXUKH.

Y 53TUX KEHIIMH B COMATHYECKUX KJIETKaX HMEETCS [Ba Tesblla IOJIOBOTO

XpOMaTHHa.
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Cunapom Knaiingeabrepa. Kapuorun 47 (XXY). Hacrora Bcrpewaemoctu 1:500-
1000.®enotun Mykckoil. XapakTepHas 0COOEHHOCTD:

® HEJOpa3BUTHE CEMEHHUKOB U OTCYTCTBHE CIIEpMATOTeHe3a (CTepUIIbHOCTD);

® ACTCHUYECKHUM THUI TEJIOCIOKECHUS: Y3KUE IUICUH, IIUPOKUN Ta3, OTJIOKEHHUE JKHUPA
0 JKEHCKOMY THUITYy, c1a00 pa3BUTasi MyCKYJIaTypa;

® HE3HAYUTEJbHAs PACTUTEIBHOCTh Ha JIUIE WM TIOJIHOE OTCYTCTBHE.

[Tpu sxcnpecc-IUarHOCTUKE B COMAaTHYECKHUX KIIETKAX BBISBISIETCS IIBIOKA TIOJIOBOTO
xpomatuHa. I[lpu yBennmdenun uncia X-xpomocoM (48,XXXVY) oTkiIoOHEeHUs
YCWJIMBAIOTCA, HAOIIOAACTCSl YMCTBEHHAS! OTCTAJIOCTh.

Homucomuss mo Y-xpomocome. Kapuorun 47 (XYVY). YHacrora BCcTpeuaeMocTu
1:1000.®enotun mysxckoii. [Ipu a3Tom cunapome:

® TI0JIOBBIE JKEJI€3bl PA3BUTHI HOPMAJIBHO;

® BBICOKHI POCT, SHJIOKPUHHBIN TMcOanaHc;

® aHOMAJIUU 3yOOB M KOCTHOU CHCTEMBI;

® HEaJEeKBATHOE MOBEICHHE, arPECCUBHOCTD.

IIpu s3Kcnpecc-AuarHoCTUKE B COMATHUYECKUX KIIETKAX BBISBIETCA JIBOMHOU Y-
xpomatuH. Ilpu kapuotune 48,XVVYVY HaOmomaercs Oecrioane, yMCTBEHHas
OTCTAJIOCTh, ACOLUATIBHOE ITOBEJICHHUE.

Cungpom Moppuca. Yacrora Bcrpeuwaemoctu 1:1000-50000. Kapuotun XV,
(dbeHoTun >xkeHCKUU. Pa3BUTBHI MOJIOUHBIE >KEJI€3bl, HAPYXKHbIE >KEHCKHE I0JOBBIC
OpTraHbl C aHOMaJIUEN, BHYTPU — CEMEHHHKHU.

I'epmadgpoauTuzam  (McTUHHBIN). Hanuume KEHCKMX M MYXKCKMX TOHAaJ,

I[BOI‘/JICTBGHHOG CTPOCHUC HAPYIKHBIX ITOJIOBBIX OPIraHOB C OTKIIOHCHUAMU.

IHonynayuonno-cmamucmuueckuit memood. C MOMOLIBIO 3TOr0 METOJA H3Yy4aroT
TF€HETUYECKYIO CTPYKTYPY MOIYJISLUHANA B OJJTHOM MJIM HECKOJBKUX IMOKOJICHHUSIX. DTUM
METOJOM MOKHO PaCCUHUTATh:

® YacTOTy MNPOSBICHUA B MOMYJISALMM JOMMHAHTHBIX M PELECCUBHBIX TI'€HOB U
pa3MyHble TEHOTUIIBI IO 3TUM AJUIEINIAM (T€HETHYECKYIO CTPYKTYPY MOMYJISALINM);

® BBISICHUTH PACIPOCTPAHEHHE B MOMYJISIIMN HACIIEICTBEHHBIX 00JIe3HEN. DTO

BKHO JIJIs1 TPO(PUIAKTHYECKON U COIMATbHON METUIIMHBI.
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® U3YYUTh CKOPOCTh MYTAIIMOHHOTO MPOLIECCa U €ro MPUUYHMHBI (POib (GaKTOPOB
BHEIIIHEN cpe/ibl B BOSHUKHOBEHUU U PACTIPOCTPAHCHUH MYTaIlUi).
YroObl paccuuTaTh TEHETUYECKYIO CTPYKTYpYy TMOMYIALUNA TMPUMEHSIOT 3aKOH
TEHETUYECKOr0 paBHOBecusi Xapou-Baiindepea. OH T03BONSET YCTAHOBHTH
COOTHOIIICHHE TE€HOB W TE€HOTHUIOB B HjcalibHOM mnomynauuu. [lomynsiuus — 3To
rpynmna JoIed, KOTOpas JUIMTENBHOE BpEMs IMPOXKUBAECT HA ONPEACIEHHON
TEPPUTOPUU M CBOOOJHO BCTyNmaeT B Opak (HaceleHWe ropojaa, ceila W T. J.).
WneanbHas NOMyIsIUs XapaKTEPU3yeTCst:
— OoubIUM yuciaoM ocolelt (a1 yenoBeka 6omee 4500);
— MaHMUKcHeN (CBOOOAHOE CKPEIIUBAHMUE);
— OTCYTCTBHEM MYTallWW;
— OTCYTCTBHEM E€CTECTBEHHOT'O 0TOODPA;
— OTCYTCTBUEM MUTpAlMii reHa.
B Takux momymsmusX W3 TOKOJCHHS B TOKOJEHHE YacTOTa T€HOB M TEHOTHIIOB
IOCTOSTHHA.
MaremaTtudecku 3akoH Xapau-BaiinOepra MoxHO U300pa3uTh GopmMyIioil:
p (A) + g (2)=1(100%),

r7ie P ¥ ( — 4acTOThI MPOSIBJICHUS ajuieieil A U @ COOTBETCTBYIOIETO I'eHa.
Ecnu mpeoOpazoBath 3Ty (QopMyily, TO MOXHO pPacCuMTaTh YacTOTy JIOJEH C
Pa3IMYHBIM T€HOTUIIOM:

p? (AA) + 2pq (Aa) + ¢* (aa)=1(100%)
DTO HEOOXOAUMO ISl pa3paboTKu Mep MPOdUIAKTUKA HACIEICTBEHHBIX OOJIE3HEH.
Tax, TUM MeTOAOM OBLJIO YCTAHOBJIEHO, YTO T€HBI PE3yC-OTPULIATENBHOTO (hakTopa
BCTPEYAIOTCS YaIlle Y €BPONEHIIEB U COOTHOIIEHNUE UX B MOMYJIALMU cocTaBisieT 15%
Rh™ : 85% Rh*". Tak kak HecoBMecTMMOCTh reHorumna matepu Rh™ u mmoma Rh*
OPUBOAUT K TDKEMBIM — TATOJOTHsAM, Oblia pa3paboTaHa mporpamma HX
npoduaakTuky. [lomynsainnoHHas reHeTHKa YCTaHOBHIIA, UTO €CTh TeHBI:
— YHueepcaipbHble, KOTOPbIE UMEIOT TTOBCEMECTHOE PacHpoCTpaHeHUe (AAbTOHU3M
BcTpedaercs y 7% Myx4uuH u'y 0,5% >KEHILNH).

— JIOKa1bHble, KOTOPHIE PACIPOCTPAHEHBI B ONPENEIEHHBIX pailloHax (Talaccemus,
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CEPIOBUIHO-KIIETOYHASI AaHEMMUSI).

OpHako 9TO TOHSATHE MOXKET ObITh OTHOCUTEIBHBIM. Tak, TeH ayTOCOMHO-
pelieccuBHOM amaBpoTudecko uauotuu (cunapom Tes - Cakca) B cpegHeM
pacapoctpanéH ¢ yactoroit 1:300000, a B monymsinusix eBpeeB — ¢ yactorout 1:3000.
Meouko-2enemuueckoe koncynomuposanue (MI'K) — nHaubonee pacrnpocTpaHEéHHasI
dbopma TpOPWIAKTHKH  HACIEACTBEHHBIX Oome3sneii. MIK — 9310 BUA
CIEUHUAIM3UPOBAHHON MENUIIMHCKOW MOMOIIM, HAIIPABJIECHHBIA HA MPEAYNPEKICHUE
NOSIBJIEHUSI B CEMbE peOEHKA C HACIIEACTBEHHOM MaToN0ruei. Meamko-reHeTH4eCKoe
KOHCYJIFTUPOBAaHHE IPOXOJUT B MEIUKO-TEHETHYECKUX LieHTpax. COCTOUT U3 TPEX
ATaIoB:

1. TlocraHoBka nuarHo3a (ONpeAesieHWE TUlla HACJIeJOBaHUSA, OT KOO IPHILLIO,
reHeTUYecKas MPUYHHA). Hcnone3yror METO/IbI: reHEaJIOrH4eCKuH,
UTOTCHEeTHYCCKH, Onoxumudaeckuii, JJ|HK-ananmmus;

2. Tlporno3 pucka 310poBbi peOEHKa. TeopeTHueckn TEHETHUYECKUH PHUCK
kosneonercs or 0 mo 100 %. Huskuii: 0-12% — cembss MoxeT UMETh peOEHKa,
cpenumii: 12-20% — cembst MOKET UMETh peOEHKA TOJIBKO MO HAOJII0IEHHEM Bpava-
TeHETHKa, BRICOKUM: 0obIe 21% — cembe HexenaTeapHO UMETh peO&HKa.

Pacuér reneTnyeckoro pucka 370poBbsi peOEHKA MPU MOHOTEHHBIX M XPOMOCOMHBIX
0one3Hax uAET no 3akoHam Menaens u Moprana. Puck npu nojJureHHbIX 00Je3HsIX U
OONe3HsIX €  HACJEICTBEHHOW  MpPeapacrloOKEHHOCTBIO " CJIOXKHOM
NEHETPAHTHOCTHIO PACCUUTHIBAIOT IO CHEIMATBHBIM AMIIMPUYECKUM TAOJIHULIAM.

3. BbIBoaBI U 00BsSCHEHUE MPOTHO3a T'€HETUYECKOro pucka. KoHKpeTHas momolb

CEMBE C HACJIEJICTBEHHOU ITATOJIOTHEN.

4.2. TecThl IJII CAMOKOHTPOJIS:

1. IlnTOoreHeTHYECKUI MeTOx KPOBU

OCHOBBIBAETCSI Ha: C. MUKPOCKOTTUYECKOM HCCIIEOBAHUN
A.CTaTUCTHYECKOM aHajiu3e¢ T'eHOB B XPOMOCOM

MOIYJISLIUU D.Onpenenenun mocieaoBaTeIbHOCTH
B. KayecTBeHHBIX peakiusx Hykiaeotua0oB B [JHK

oOHapy>XeHHsI TPOAYKTOB OOMEHa B E. Cenekuuu KieTok
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2. Illpn moMomm Kakoro Meroaa
MOKHO [AHATHOCTHPOBATH CHHAPOM
«KOIIAYbero KPUKa»?

A.TlonoBoro X-xpoMaTtuHa

B. Buoxumuueckoro
C.'eneanornueckoro

D.ITonoBoro Y-xpomatuna

E. KapuotunupoBanus

3. HazoBute KAPHOTHIIA

dopmy.ry
00JIbHOTO c CHHAPOMOM
IlepemeBckoro-Tepuepa:

A.46, XX

B.47, XXV

C.45, X0

D.47, XXX

E. 47, XVVY

4. KonnleHTpauuss  JOMMHAHTHOIO
aJieisl B NOMYJISIIIAM, COCTOsIIIEN u3

36% romosuror AA, 16% romo3suror

aa, 48% reTepo3uroT Aa,
cocraBJisieT (10J1ed eIMHUIL):

A.0,3

B.0,6

C.04

D.0,24

E. 0,06

5. Kakoii MeToj reHeTHUKH
HCNOJB3YOT, 4YTO0ObI BBICHHUTD,
AOMMHAHTHBIA WIH pPelecCUBHBIN
KOHKPETHBbIN MaToJIOrH4eCKU I

Npu3HaK?
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A.lluTtoreneTuyeckui

B. buoxumuueckuii

C. [Tonmyns1inoHHO-CTaTUCTUYECKHHA
D.T'eneanoruyeckuii

E. ban3HenoBsit

6. Y 1oHOmHU Bpay AMArHOCTHPOBAJ
cunapom Kaaiindearrepa. Kakosn
KapuoTUIN 00JBHOr0?

A.46, XX

B.47, XXVY

C.46, XX, 5p°

D.47, XX,13"

E.47, XVVY

7. C nmoMoIbI0 IUTOreHETHYECKOTO0
METO0/1a MOKHO THATHOCTHPOBATD:

A. DeHUITKETOHYPHIO

B. bonesns [lapkuncona

C. lnabGer

D.Cunnpom Mapdana

E. Cungpowm [laray
8. Kakoii Merox TreHeTHKH [JaéT
BO3MOKHOCTD ONPeAeJsATh KAPHOTHII
yejjoBeKa?

A. lepmarornuduku

B. binuzHenoBbIit

C. IonynsiImoOHHO-CTaTUCTUYECKU I

D. buoxumuueckuii

E. [lutorenetTnyeckuit

9. MeTona onpejeeHust X-
XpoMaTuHa HUCIOJIb3YIOT st
AUATHOCTUKU:



A. Cunnpoma Jlayna A. Tpucomuu o X- XxpoMmocome

B. Cunnpoma KnaiindenbTepa B. Tpucomuu o 21-it xpomocome
C. llInzodpenun C. Tpucomuu no 18-t xpomocome
D. Cunngpowma Ilaray D. MoHocoMuu 1o X-XpoMocoMe
E. Cunnpoma DnBapiaca E. Hynucomun

10. Knerku AMHHOTHYECKOM

JKMJIKOCTH COJepP:KaT 1Mo JiBe IJIbIOKH

X-XxpoMaTHHa 3a CYET:

IIpoTOKO0J NPAKTHYECKOT 0 3AHSATHS

[laTta

3aganmne Nel. Kapuomunot uenosexa.

BrlyuuTe nmpaBuiia 3anucy KapuOTHUIIOB YEJIOBEKA:

1. CHadasna 3anuchIBarOT 00I1Iee YHUCIIO XPOMOCOM.

2. IToTom, yepe3 3amATyo, OJIOBEIE XPOMOCOMBI.

3. JIumHiOI0  XpOMOCOMY, €CIM OHa €CTh, 3alKCHIBAIOT  3HAKOM  ,. 1.
OTCYTCTBYIOIIYIO — 3HAKOM ,,-.

4. KopoTkoe 1m1e40 XpoOMOCOMBI — P, JUTMHHOE TIJIEY0 XPOMOCOMBI — (.

N3yunte HOpMaJIbHbIE KapUOTHUIbl JKEHIIMHBI M MYXYMHBI M TATOJOTHYECKH
W3MEHEHHBIC:

HopmanbHblii xeHckuil kapuotui — 46, XX

HopmaneHbiil Myxckoi kapuotun — 46, XY

Cungpom JlayHa — JKEHIIMHA, B KapUOTHUIIE KOTOPOM €CTh JOMOJHUTENbHAA 21-4
xpomocoma — 47, XX, 21",

Cungpom JlayHa — MyX4MHA, B KApUOTHUIIE KOTOPOTO €CTh AOMOJHUTENbHas 21-4
xpomocoma — 47, XV, 217,

CuHApOM KpHKa KOIIKH, MYKYWHA, B KApUOTHUIIE KOTOPOTO JENelusi KOPOTKOIro

mieda 5-oit xpomocomsel — 46, XV, 5p.

3ananue Ne2. Xpomocomnwie 6one3nu.

3anoyiHUTE TabJIUILY:
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Hapymenue
KAapHOTHIIA

Cunagpom @deHoTUNIBI

Hayna

Ilamay

Josapoca

»wKouauvezo
Kpuka”

Knaiingpenomepa

Hlepewesckozo-

Tepuepa

2 CYREPHCEHUWUHBL”

2 CYREPMYHCUUHBL

3aganue Ne3. Pewenue 3aoau.

1. Onpenenute 4acTOTy PELIECCUBHOTO T'€HA roJiyObIX TJla3 B MOMyJsLuu, rae 75%

JIFOJIEN Kaperiia3ble.
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Pewenue:

2. KaxoBa BepOsSITHOCTb KEHUTHCS HA JKCHIIMHE — HOCUTEIIBHUIIC TeHa TeMODUITIHN —
B MOMYJIAIMHU, TAe TeModuaueit 6oneer 1 uz 10 000 my>xaun?

Pewenue:

I[aTa ! NMOANMUCH MpenoaaBaTeist

CuTyanmoHHLIE 32JIaYHN:

1. Pomgutenu pebGénka ¢ cunapomom JlayHa oOpaTWJIMCh 32 COBETOM B MEIUKO-
IT€HETUYECKYIO KOHCYJIbTALIUIO. KakoBsl NENCTBUS Bpada-reHeTnKa’?
[IpoaHanu3upynTe BO3MOXKHBIC BAPUAHTHI.

2. K Bpauy oOpatunach ceMmeiiHas mapa, y KOTOpOH poawics peOEHOK ¢
pacuiennHol ryObl u HEOA. IX uHTepecyeT, Kakoil pUCK pOXKAECHUS BTOPOro peOEHKa
C TaKMM MOPOKOM pa3BUTHs. UTO T0JKEH BBISICHUTD Bpay, YTOObI C/IeJaTh MPOTHO3?
3. VYV 310poBOH JKEHIIMHBI — HOCHTEIBHUIBI TeHa Tremodunuu, Ha 9 Henene
OepeMEeHHOCTH TpHU HCCIeI0BaHMU HaOOpa XPOMOCOM KJIETOK BOPCHHOK XOpHOHA
BBISIBUJIM MYKCKOM KapuoTui. Kakyio pekomeHaanuio OepeMeHHON KEHIIMHE AacT
FeHEeTUK B MEAMKO-TEHETHYeCKOM KoHcynbTanuu? Kakoil coBer Oyaer npu

OepEeMEHHOCTH KEHCKUM ILIO0M?

3AHATHUE Ne 18
1. TEMA: IPAKTUYECKUE HABBIKU COAEPKATEJBbHbIX

MOJIYJEHW 2 1 3

2. AKTyaJbHOCTh TeMbl. OZHON U3 OCHOBHBIX 33]1a4 MEIUIIUHBI SBISETCS

IMPOTHO3UPOBAHUC BEPOATHOCTHU PHUCKA ITPOABIICHUA H&CHCHCTBCHHOﬁ I[MaToJOTHUN y
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noToMKOB. OueHb BaXXHO, 4TOOBI Bpauu AU PEepeHInPOBaIN TUIIBI HACTEAOBAHUS
IIPU3HAKOB, YMEIU IIPOBOJAUTH I'€HEATIOTUYECKUI aHaIU3 POAOCIOBHBIX U 3HATH
OCHOBHBIE ITPUHLIUIIBI METUKO-TEHETUYECKOT'O KOHCYJIbTUPOBAHUS.

3. lesb 3ansATHSA. BBIIBUTE CHOCOOHOCTH CTY/IEHTOB UCIOJIb30BaTh TEOPETUUECKUE
3HAHUA HA MPAKTUKE.

4. 3apaHus 11 CAMOCTOSITEIbHOI Pa00oThl BO BpeMs NMOATOTOBKH M NIPOBEACHUS
3aHATHSA.

JIns BBINOJIHEHUS NPAKTHUYECKUX HABBIKOB CTYAECHTHI MOJY4YarOT 331a4d HA Pa3HbIC

THUIIBI HACJICOJOBaHUA I'CHOB.

3AHSATHE Ne 19
1. TEMA: KOHTPO.JIb YCBOEHUS MOJYJIAA 1 «<MOJIEKYJISIPHO-

KJETOYHBIIA 1 OPTAHU3MEHHBINA YPOBHU OPTAHU3AIINH
AKU3HN»
2. Ilesb 3aHsATHSA. BBIIBUTH 3HaHUS CTYJIEHTOB 10 TEOPETUYECKUM BOIPOCAM
Moy 1.
3. 3agaHus VI CAMOCTOSITEJIbHOI padoThl BO BpeMsl OATOTOBKHU U
NpOBeeHHUs 3aHATHS.
Moayne 1 npoBoautcs 1o tecToBbiM 3afganusam tuna KPOK-1. Jlns moaArotoBku k
claaue MoAayJs CTYAEHTHbl Mo BompocaMm 3aHsATuil Ne 1-17 mosydaroT TecToBbIE

3aJIaHuA.

IlepeyeHb BONPOCOB /ISl CAMOCTOSITEJIbHOM PadoThI
1. T'enHast uH>xeHepusi U OMOTEXHOJIOTHS.
2. Xwuznb kieTok BHE opranuizma. KiionupoBaHue ki1eTok 3HaueHue MeToia
KyJbTYpbl TKAHEN JJI1 MEIULIUHBI.
3. CoBpeMeHHOE COCTOSIHUE UCCIEA0BaHUI reHoMa YesioBeKa. [ eHeTnueckue KapThl
XPOMOCOM YEJIOBEKA.
4, OHTOreHes, ero nepruoan3aius.
5. DOMOpHOHaJIBHOE pa3BUTHE, €ro 3Tanbl. [[pOBU30pHBIE OpraHHbl.

6. MonekynspHble Ta KIETOUHbIE MEXaHU3MBbI U ()EepEeHITNPOBKH.
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7. JuddepennupoBka 3apoAbIIIEBBIX JUCTKOB H TKaHEH. IMOpHOHATbHAS
uHAyKuus. KioHnpoBaHue opraHu3MoB U TKaHEH.

8. Kputnueckue neproasl SMOPHOHAIBLHOTO Pa3BUTHUS YeTIOBEeKa. TepaToreHHbIe
(dakTopbl cpeabl.

9. BpoxzaéHHbIE NOPOKH Pa3BUTHUS, UX COBPEMEHHAs KJIACCU(PUKALIUA:
HACJIEJICTBEHHBIE, YK30T€HHBIC, MyJIbTU(AKTOPUATEHBIC; YMOPUONIATUN Ta
(deTonatuu; GUIOreHETUYECKU 00YCIOBICHHBIE U HEPUIOTE€HETUYECKHE.

10. [TocTaoMOpHrOHaTBHOE Pa3BUTHE YEIOBEKA U €r0 NEPUOAU3AIIHSL.
HeiiporymopamnbHast peryisiiusi pocta u pa3BUTHS

11. Crapenue Kak 3Tarn oHTorenesa. Teopuu crapenus. [IoHsATHE O TEPOHTOIOTUU U
TepUaTpHH.

12. KnuHuueckas v Onojoruyeckas CMepTb.

13. Pereneparus opraHoB u TKaHeil. Bunasl perenepamnuu. 3HaueHue mpoOaemMbl
pereHepanuy B OMOJOTUN ¥ METUITHE.

14. OcoOeHHOCTHU U 3HAUEHHUE PETEHEPATUBHBIX MIPOLECCOB Y UeIoBeKa. TunnyHast
U aTunuyHas pereHepanusi. OmyXxoJaeBblid pOCT.

15. [IpobGnema TpaHCIUIaHTAIIUKU OPTaHOB U TKaHeW. Bubl TpaHcmanTaui.
TkaHeBass HECOBMECTUMOCTb U MYTH €€ MPEOAO0ICHHUSL.

16. Tlonsitue o romeocTase. MexaHM3MBbI PETYISIIIMA TOMEOCTa3a Ha pPa3HbIX

YPOBHAX OPraHHU3alWH KU3HH.

MarepuajbHOoe M MeTOAMYECKOE o0ecriedeHue.
MukpocKomsI.
Marepuansl 1Jis1 TPUTOTOBJIEHHS] BPEMEHHBIX ITPENAPATOB
ITocTostHHBIE ITpenapaTsl
TecrtoBble 3anaHus
Mogens monexkynsl JJHK
Kommnbrorepsl.

KomrmbrorepHbie NporpaMmel.

© N o gk~ W DN E

[lepedyeHb TEOPETUUECKUX BOIIPOCOB.
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