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1 HOACHUTEJIBHAS 3AIINCKA

1.1 Heap IMCHUIUIMHBI: TTOJTyYeHUE 0a30BbIX 3HAHUH O IIUTOT€HETHKE, O HAYYHBIX U TPU-
KJIAJIHBIX aClIeKTaX UCIIOJIb30BAHMS [IUTOTEHETUYECKUX METOJIOB.

1.2 Mecto aucuuniaunbl B cTpykrype OOII: [uciuminna «[{lutorenetrka» OTHOCUTCS
K JUCLUHUIUTMHAM IPEeIMETHOr0 MOyJis 1o npoduto «buonorusy yactu, popMupyemMon y4acTHU-
KaMu 00pa3oBaTeIbHbIX OTHOIIEHH, Ojoka b1 (51.B.01.08).

K ucxonupiM 3HaHUSAM, HEOOXOIUMBIM ISl U3yUeHUs TUCHUILTMHBL «[[uTOoreneTukay, ot-
HOCSTCS 3HaHUS B 0071aCTH OOTaHUKH, 300JI0THH, IUTOJIOTHH, MOJIEKYJISIPHON OMOJIOTHH ¥ OMOXH-
MuUH. JlucuunirHa sBaseTcss OCHOBOU JIJISl U3YUYEHUS] TEHETHKU.

1.3 IucuuniinHa HanpasJjeHa Ha ¢popMuUpoBaHue cJeaAylomux komnerenuumii: [1K-2:

- IIK-2. CiocoGeH oCylIeCTBIATh eIarorH4ecKyo AesITeNbHOCTD MO MPOGUIbHBIM MPE/-
MeTaM (JIMCIMILIMHAM, MOAYJISIM) B paMKax MPOrpaMM OCHOBHOTO OOIIETO W CPEAHEro oO0Inero
00pa3oBaHus; HHAMKATOPOM JIOCTHKEHUS KOTOPOU SBIISETCS:

e [IK-2.1 IlpumensieT OCHOBHI TeOpUH (HYHIAMEHTAIBHBIX M MPUKIIATHBIX Pa3/IeioB OHo-
joruu (00TaHUKH, 300JI0TUH, MUKPOOUOIOTHH, T€HETUKH, OMOJIOTUN PAa3BUTHUS, aHATOMHUH YEJIO0-
BeKa, (PM3MOIOTUN pAaCTEHUI M KUBOTHBIX, OOIIEH SKOJIOTHUH, TEOPHH DBOJIONNN) ISl PEIICHUS
TEOPETHYECKUX U MPAKTUYECKUX 3a/1au.

1.4 llepeyeHb MIIAHUPYEMBIX pPe3yJbTATOB 00yueHHsl. B pe3ynbrare uzyueHus nucuu-
IUTMHBI CTYAEHT JOJIKEH:

- 3HATh:

® KIIETOYHBIE U MOJIEKYJISIPHBIE OCHOBBI HACJIEICTBEHHOCTH;

® IUTOr€HETUYECKHUE OCHOBBI IIPOLIECCOB PA3MHOKEHMUS;

® IUTOr€HETUYECKUE IPUYMHBI N3BMEHUYMBOCTH KUBBIX OPTaHNU3MOB;

- YMeTh:

® CaMOCTOSITEIbHO TOTOBUTh BPEMEHHBIE MUKPOIIPENIapaThl;

e paboTarh C JIUTEPATYPHBIMH MCTOYHUKAMH, MMOAOUPATH, aHATU3UPOBATH, CPABHUBATH
HEeO0OXOIUMBIE JaHHEBIE;,

® [IPOBOAMUTH CPABHUTEIBHBIN aHAIN3 IUTOTCHETUYECKUX JTAHHBIX;

- BJIaJIeTh:

® METOJIaMH TOMCKa HE00XOIUMOW JocToBepHON MHpOpMalnuu B OMOIMOTEKaX U CETH
WHurepHer;

® METOJaMH IKCIIEPUMEHTAIBHOMN NEATEIbHOCTH 10 AUCLUIIINHE.

1.5 O6mas TpyaoemMkocth AucuMiuiMHbl «LluTorenermka» cocramiser 2 3adeTHbIE
eauHUILIBI (72 yaca)

[IporpamMMa npenycMaTpuBaeT U3yuyeHUE MaTepuaa Ha JIGKIMIX U MPAKTUYECKUX 3aHs-
tusx. [Ipeqycmorpena camocrosTenbHas paboTa CTYEHTOB 0 TeMaM U pas3zaenam. [IpoBepka 3Ha-
HUH OCYIIECTBISAETCS PPOHTAIBHO, HHIUBUAYAIBHO.

1.6 O6bemM AUCHUILINHBI U BUABI Y4eOHOIi 1eATeIbHOCTH
O0bEM IMCHUIIIIMHBI M BU/1bI Y4eOHOM JesiTeJIbHOCTH (04Hasi popma o0yueHust)

Bup yuyeOHoii padoThl Bcero yacos Cemectp 8
O611ast TpyA0€MKOCTh 72 72
AynuTOpHBIE 3aHATHS 42 42
Jlexun 18 18
[IpakTnueckue paboThl 24 24
CamocrosTenbHas pabora 30 30
Bua utoroBoro KOHTpoIst 3auer

2 YYEBHO-TEMATHUYECKOE IINIAHUPOBAHHUE

2.1 Ounas ¢opma o0yueHust
Y4eOHO-TEMATHYECKHH IIJIaH
| | | | AYIHMTOpHBIE 3aHATHS |
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HaumenoBanue Bcero | Jlek- | IMpakTuyeckue Camocros-
Ne TeJbHAasI
TeM (pa3aesioB) 4acoB L 3aHATHS paGota
1. | BBenenue 4 2 2
2. | Tema 0.1. IluToreHeTnka Kak HaykKa. 4 2 2
Hcropus cranosinenus. IIpenmer,
L[EJIH U 33JIa4H.
3. | Pazgea 1. IluTosiornyecKue OCHOBBI 32 6 12 12
HACJIe/ICTBEHHOCTH.
4. | Tema 1.1. Tunsl kaeTounoii opranuza- | 10 2 4 4
uuu. JKuzHeHHbId uki kietku. [lepe-
Jaya TEHETHYeCKOH WHQpOopMauuu B
mporecce Oecroyioro pa3MHOKEHUS.
MHTO3 U €ro THUIBL.
5. | Tema 1.2. Ilepenaya reHETUIECKOM UH- 8 2 2 4
¢dbopmanmu B mporecce MmoI0BOro pas-
MHOXKeHUs. Meio3 u ero Ouonoruue-
CKO€ 3HaYCHHE.
6. | Tema 1.3. ['ameroreses u OIIOIOTBO- 5 1 2 2
peHue y KHMBOTHBIX. HeperymspHbie
THUIIBI IOJIOBOTO Pa3MHOKEHHSL.
7. | Tema 1.4. CnoporamMeToreses u orio- 7 1 4 2
NoTBOpeHue y pacreHuit. Heperysp-
HBIC TUIIBI TIOJIOBOTO PAa3MHOXKEHUS Y
pacTEHHU.
8. | Paznen 2. XpomocomHblii ypoBeHb | 38 10 12 16
OpraHu3aniu reHeTHYecKoro Marte-
puia
9. | Tema2.1. SAapo. CTpyKTypa U XuMHue- 8 2 2 4
CKMM cocTaB uHTep(da3HOro sjpa.
Ponp sapa B KU3HENESATENBHOCTH
KIICTKH.
10.| Tema 2.2. CTpyKTypHasi OpraHH3aIUsI 6 2 2 2
XpOMOCOM
11.| Tema 2.3. ®ynkunoHanbHbIE Tpeobpa- | 10 2 4 4
30BaHMsI XpPOMOCOM
12.| Tema 2.4. Kapuotur. [loctpoenne ka- 6 2 2 2
pUOrpaMMBbl. DBOJIOLNS KAPUOTHIIA
13.| Tema 2.5. HexpoMocoMHOE Haclemo0- 8 2 2 4
BaHUeE.
3auér
UTOro 72 18 24 30
HNuTepakTHBHOE 00yUeHHe MO TUCHUILINHE
Ne HaumenoBanue Bun dopma Kou-Bo
TeM (pa3aeJioB) 3aHATHA | MHTEPAKTHBHOIO | 4acoB
3aHATHSA
1. | Tema 1.1. Tumbl KJIETOYHOM OpraHU3aIMH. ITP 3aHATHE — TUCKYC- 2
Knsnennsbnii nukn kinetky. [lepenayga cus
TeHEeTHYECKOM nH(pOopMaluY B polecce




Oecrooro pa3MHoXkeHus. MUTO3 U €ro
THUIIBL.

2. | Pazgen 1. LluTomornueckre OCHOBBI I1P Komnoxksuym 2
HACJIEICTBEHHOCTH.

3. | Tema 2.2. CTpyKTypHas OpraHu3aIus [P 3aHsTHE — IUCKYC- 2
XpOMOCOM cHst

4. | Tema 2.3. ®yHKUMOHAIbHbBIE ITP 3aHsTHE — 3aIIMTa 2
peo0pa3oBaHUs XPOMOCOM pedeparon

5. | Tema 2.4. Kapuotun. [loctpoenue JIP Pabora B ManbIx 2
KapuorpamMmbl. DBOJIIOLIMSI KAPUOTHIIA rpynmnax

6. | Pazmen 2. XpoMOCOMHBIN ypOBEHb I1P KomnokBuym 2
OpraHu3aliy reHeTHYECKOTro MaTepuia

7. | UTOTI'O 12/42 =

28%

3 COJIEP)KAHUE TEM (PA3/EJIOB)

BBE/IEHUE
Tema 1. LluTorenernka kak Hayka. Uctopusi cranoB/ienusi. [lpenmer, nesan u 3agaqu.
Coneprxanue, OCHOBHBIE pa3fenbl U 3anaun Kypca «llutoreneruka». Kpatkas mcropus
CTAHOBJICHUSI U pa3BUTUA Hayku. Meroawl HccieqoBaHus. B3auMoOCBsA3b C LUTONOTHEN U
reHeTukor. COBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI PA3BUTHS.

PA3JEJ 1. HTUTOJIOI'MYECKHUE OCHOBBI HACJIEJCTBEHHOCTH

Tema 1.1. Tunbl k1eToYHOMH opranuzanuu. ’JKu3HeHHbIH nukJ kiaeTku. [lepenaua re-
HeTH4YeCKoH nHGopManuu B npouecce 0ecnooro pasMHokeHusi. MUTo3 M ero THIbI.

Tunbel KneToyHOW opraHu3auuu. JKU3HEHHBIM UMK KIETKU. JlelieHne KIETKH H
BocripousBeaeHue. Kinerounsiit nuki. I[lepuoasl naTepdasbl, NpoJ0KUTEIBHOCTD 0 BPEMEHH,
XapaKTepUCTHKA MEPUOJ0B MUTOTHUYECKOTO LMKJIA U MPOLECCHl, C HUMH CBSA3aHHbIE, yCIIOBUS,
HeoOxonumsble Juia cunte3a JAHK, ¢akropsl, ctumynupyomue u JMMUTUPYIOIIUE BCTYIICHHUE
KJIETKH B (ha3y AeneHus. Xapakrepuctuka naTepgaznoro sapa. CoocrBenHo Muto3. @a3pl MUTO32
U MOp(OIOruyeckre U3MEHEHHs B KJIEeTKe MpU MUTO3e. MUTOTHUYECKHUI anmapaT ¥ KJIETOYHbIE
opra"oui! mpu MuTo3e. CyOMUKpPOCKONMMYECKOE CTPOEHHE MUTOTHYECKOT O arnapara. MexaHusm
nepemenieHust XxpomocoM B muro3e. Kapuokunes um nurokunes. HeoOpatumocts (a3 murtosa.
ABTOHOMHOCTbh MHUTO3A.

®dusnonorus u Guoxumus aensuiencs kiaeTku. Pu3noaoruyeckue U GU3NKo-XuMHUIECKHe
M3MEHEHHS B KJIIETKE BO BpeMsl MUTO3a. MI3MeHenue kiierounoro merodonusma rnpu Murose. Lluki
CHUpATIU3alluyU U JAECIUpaIn3alliyd XpoMOcoM B MuTO3€. ['eHeTnueckas cynHocTb MUTO3a. THIIbI
MUTO3a. AMHUTO3 U HJIOMHTO3.

Tema 1.2. Ilepenaua reHernyeckoii HH(GOpPMaNUKU B NpoLecce MOJI0BOI0 Pa3MHOKe-
HusA. Meiio3 1 ero 0H0JI0rH4ecKoe 3Ha4YeHHue.

Meii03 KaK IIUTOJIOTHYECKAs OCHOBA 00pa30BaHUS U Pa3BUTHS MOJIOBBIX KJIETOK (ramer).
®a3bl ¥ cTaAuM NEPBOTO M BTOporo Medormueckux neneHuil. OcobenHoctu cuntesa JHK B
Meio3e. 3HaueHHe CUHANITHYECKOr0 KOMIUIEKCa U €ro CTPYKTypa. XapaKTepHbIe yepThl Mpodazbl
1 meiio3a. OOmiasi XapakTepUCTHKa OCHOBHBIX cTaguil mpodasbl 1 (JenTOoTeHbI, 3UTOTEHHI,
MAXUTEHbI, TUIUIOTEHbl U JUaKWHe3a). MexXxaHN3Mbl KOHBIOTAIUU TOMOJIOTUYHBIX XPOMOCOM B
Mmeno3e. KpoccuHroep u ero 3HaueHue. PacxoxaeHHE TOMOJIOTMYHBIX U HErOMOJIOTMYHBIX
XpOMOCOM B Meio3e. [IpuHInnuaneHele pa3indus NOBEACHUS XPOMOCOM B MEH03€ U B MUTO3€.
[NannongHoe M IUIUVIOMAHOE YHMCIO XPOMOCOM. 3HAUEHUE PEAYKIUM YHCIA XPOMOCOM.
['enetnyeckoe 3HaueHue Meio3a. UepenoBanue ramiodasbl U AUMI0(a3sl B )KU3HEHHBIX ITUKIAX
pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

Tema 1.3. I'ameTorenes u onjiogoTBOpeHue y ;kMBOoTHbIX. Heperyisipublie TUNBI MO-
JIOBOT'0 Pa3MHOKeHHUSI.
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J'ametorenes y *HBOTHBIX M 4esioBeka. CriepmMaTorameToreHe3 u oorametorees daszbl
raMeToreHes3a: pa3MHOKEHUs,pOCcTa,co3peBanus,hopMupoBanus.O0IEe YepThl W Pa3TUUHS.
Om1010TBOPEHHUE Y KUBOTHBIX.

Tema 1.4. CioporameTroreHes M omnjiogoTBopenue y pacrenuii. Heperyssipabie THIIBI
M0JIOBOT0 PA3MHOKEHHsI Y PACTEHHIA.

CnoporaMeToreHe3 y pacTE€HUN: MHKPOCIOpOoreHe3 M merocrnoporene3. CxonactBa u
pasIuyus B Pa3BUTHH IMOJOBBIX KJIETOK y )KUBOTHBIX M PACTEHUH.

O6mue n cienuduyueckre 9epThl MpoIecca OIUIOA0TBOPEHUS Y PACTCHHUH U KUBOTHBIX.

Heperynsipabie TUIIBI TTOJIOBOTO PAa3MHOKEHHUS: TAPTEHOTEHE3 U allOMUKCHC, THHOTCHES,
aHJIPOTreHE3.

PA3JEJ 2. XPOMOCOMHBIN YPOBEHb OPTAHU3AIIMA TEHETUYECKOI'O
MATEPHAJIA

Tema 2.1. AAxpo. CTpykTypa M XMMHYecKHii cocTaB nHTep(da3Horo sigpa. Poasb sigpa
B ’KH3HeIesITeJIbHOCTH KJIeTKH.

Snpo. Ctpoenne u pyHKIMN UHTEP(}HA3HOTO sipa. 3HAYCHUE SACPHBIX CTPYKTYP B XpaHe-
HUU U pealii3aliy FreHeTUYeCKON nH(opMaluu B KIETKe.

Tema 2.2. CTpyKkTypHasi opranu3anusi XpoMocom

CrpykrypHas opranuzanus xpoMocom. Opranusanus HacJIeICTBEHHOI0 MaTepHraiia y npo-
KapuoT U 3ykapuot. MonekyisipHas opranuszauusa xpomocom. JIHK, PHK, ocHOBHBIE 1 Kucbie
Oenku. MoHBI METalNIOB U MX POJIb B CTPYKTYpPHO-(DYHKIIMOHAIBHON OpraHU3aliud XPOMOCOM.
VYHukanpHble U OBTOpsitOIIMEcs nocienosarenbHoctu. CarennutHas JJHK u ee coiicTsa, joka-
JU3alys B XpOMOCOMAX, CBA3b C T€TEPOXPOMATHHOM.

HanmonexyisipHas opranusanus xpoMocom. HagMouekyisipHbIe KOMIIOHEHTBI XPOMOCOM.
VYpoBHUM OpraHu3alnuyd XpOMaTHHA: HYKJIEOCOMa, HEKJIEOMEpa, XpOMOMEpPA, XPOMOHEMA, XpOMa-
TUJA U UX XapaKTEPUCTUKH.

Opranuszanus MUTOTHYECKOW XPOMOCOMBI. DJIEKTPOHHO-MUKPOCKOIIMYECKOE CTPOCHHUE,
CHUpaIU3alus U YKIIaJKa XpPOMOCOMHBIX HUTeH. CTpoeHHE TEIOMEPHBIX U LIEHTPOMEPHBIX paiio-
HOB. OceBbI€ 3JIEMEHTBI XPOMOCOM. Mopdosorusi, XMMHUYECKOe CTPOCHHUE, YCIOBUS BBISBICHUS,
UX pOJIb B OPraHU3allM MUTOTUYECKOM XpOMOCOMBI. MO1eTT MUTOTHYECKOM XPOMOCOMBI.

CTpyKTypHO-IIPOCTPAaHCTBEHHAsl OpraHu3alys XpoMocoM. /luHamudeckas nosisipHas Mo-
JIeJIb MPOCTPAHCTBEHHOW OpraHu3alliyd MUHTEep(a3zHOro sapa. 3aKOHOMEPHOCTH MPOCTPAHCTBEH-
HOW OpraHu3alii XpOMOCOM B KJIETOUHOM LIMKJIE. MeXaHU3Mbl TPOCTPAHCTBEHHON OpraHu3aluu
XPOMOCOM: CBSI3b XPOMOCOM C SIZICPHON MEMOpPAHON, MEKXPOMOCOMHBIE aCCOIMALUU. S IepHBIi
MaTpPHUKC 2-CKeJIETHasl CTPYKTypa Apa, CTPOEHHUE, POJIb B APXUTEKTOHUKE XPOMOCOM.

Tema 2.3. DyHKUMOHAJBbHBIE TPEOOPA30OBAHUS XPOMOCOM

@OyHKIMOHANbHBIE TpeodpazoBaHust XpoMocoM. Criupanu3anus U Jecupain3anus — oc-
HOBA CTPYKTYPHO-()YHKIMOHAIBHBIX MpeoOpa3oBaHUil XpOMOCOM. Dy- U T€TepOXpOMaTHIECKOe
COCTOSTHUE XPOMOCOM KaK MEXaHU3M PETYJISLUN T€HETUYECKON aKTUBHOCTH. KOHCTUTYTUBHBIN U
(dakynbTaTUBHBIN rerepoxpomMaTit. [10o10BOM XpoMaTHH. DyXpOMaTHHOBBIE U T€TEPOXPOMATUHO-
BbI€ pailoHbl XpoMocoM. OcOOEHHOCTH CTPOEHUS, JIOKAIU3allUU B XPOMOCOMAX, IIOBEJICHHE B Kle-
TOYHOM IIUKJI€, OCHOBHBIEC CBOMCTBA, (DYHKIIMH, CPABHUTEIBHBIE XapaKTePUCTUKH. DPDEKT Mmoo-
KEHUS.

JuddepennnanbHOe OKpalIMBaHUE KaK METOJ] BBISIBJICHHS T€TE€POXPOMATHHOBBIX CETMEH-
ToB. TUIBI 1 MeXaHU3MBI JU(PepeHIaTbHOr0 OKpamBanus. JInHelHas GyHKIMOHAIbHAS He-
OJIHOPOJAHOCTH MeTa(a3zHOU XPOMOCOMBI.

[{uTonornyeckre MeXaHu3Mbl peIUTUKAIIMU. XapaKTepUCTHKa UHTEP(}a3bl U ee MepHOIOB.
cunre3 /JIHK n ynBoenne xpomocom. [TonykoncepBaTuBHbIN xapaktep pernkanuu JJHK xpomo-
coM. OnbITel Telnopa. ACHHXPOHHBIN XapaKTep PEIIMKALMYA XPOMOCOM U UX palloHOB. EquHUIIBI
permnkanuu. [IpencraBnenue o perummkone. Perymsmust cunateza JIHK. Pons sinepHoii 060m04ku
B perutnkanuu JJHK. AMmndukanus reHoB ¥ reHeTH4ecKast Ipupoa 3TOro sBjIeHus. [ enetnde-
CKHI KOHTPOJIb PETIUKALINH.
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[{uronornyeckne MexaHn3msel TpaHcKpunuuu. Crmpanu3anus U JeCupain3anns XpoMo-
COMHBIX HUTEW KaK OCHOBA PETYJIALIMU UX T€HETUUECKON aKTUBHOCTH. | UTAHTCKUE XPOMOCOMBI.
[TonuteHHble XPOMOCOMBI. XPOMOCOMBI THIIA «JIAMITOBBIX LIETOK.

@OyHKIMOHAIBHO aKTHBHBIE JIOKYCHl XPOMOCOM: MEXIHCKH, My]bl, Koibla bansOunu,
NETJIN, SAIPHIIIKOBBIA OpraHu3aTop. XpoOMOMEpHasi OpraHu3aIus XpoMocoM, (PeHOMEH U FeHEeTH-
yeckuii cmbici. JIHK B xpomomepe. Pons xpomocom B pouiecce auddepenuupoku. [lyddunr B
onrorenese. L{luronornyeckoe kapTupoBanue reHoB. [IpobieMa nuToIOrnyeckoro aHajaora reHa.
['unoresa ouH TUCK (XpOMOMEP) — OJIUH T€H.

[uTtonmornyeckue Mmexanusmbl cerperanuu. CrocoObl cerperaluud XpoMocoM MpH aMUTO3E,
MHTO3€, Meii03€e. DBONIONMOHHASA KOHIENIIHS XpoMocoM. LuTonornyeckie MexaHu3Mbl peKOMOU-
Haiuu. Meiio3 Kak MexaHu3M pekoMOuHanuu. L{uTonornyeckue OCHOBBI 3aKOHOMEPHOCTEM
HacsenoBanus. Ctaauu Meio3a. KpoccuHrosep, ero oCHOBBI, TMIIOTE3bI M MeXaHU3MbI. CoBpe-
MEHHBIE TPEICTABJICHUS O MOJEKYJISAPHBIX MeXaHU3Max pekoMOuHanuu. HepaBHbIN KpoCcCHUHTO-
BEp U €ro TeHETUYECKOE 3HAUCHUE.

Konsbrorauus xpomocom, MexaHu3Mbl. CHHANITOHEMAIbHBIN KOMILIEKC, YIBTPACTPYKTYp-
HBbIE OCOOCHHOCTH U OMOXMMHUYECKasi OpraHu3aius, npeodpasoanne B meiioze u pynkuuu. Co-
MaTH4ecKasi KOHBbIOTaIus, (EHOMEH U CpaBHUTENIbHAS XapaKTePUCTHKA.

buoxumus meiosza. 3urorenHas u naxutreHHas J{HK, rucronsl meiio3a, ux xapaxkrtepu-
CTUKHU U QyHKIMH. [ eHeTHUecKuil KOHTPOIb Meio3a. MeloTuyeckrue MyTallii U UX XapaKkTepu-
ctuku. [lyckoBble MexaHU3Mbl Melio3a. LluTorenernueckne MeEXaHu3Mbl CTEPHIIBHOCTH.

N3menenne XxpoMOCOMHOT0 Habopa

CTpyKTypHbIE U3MEHEHMSI XPOMOCOM U UX Ki1accuduxanus. BoaMoxHble MEXaHU3MbI BO3-
HUKHOBEHUSI XPOMOCOMHBIX MEPECTPOeK. XPOMOCOMHBIE U XpOMaTuaHble abeppauuu. AHadas-
HBIHA ¥ MeTaga3HbId aHAJTN3 XPOMOCOMHBIX MEpecTpoek. Jlenenun u AyTuiMKauy TeHeTUYeCKOro
MaTrepuaia, uX BO3HUKHOBEHHE U MPOSIBICHUE B MUTO3€ U Meno3e. MIuBepcuu. I'enernueckue u
LUTOJIOTUYECKHE METO/bI BbISBICHUsI MHBepcui. TpaHciokalny, BO3HUKHOBEHUE, 3BOJIIOLUOH-
HOE 3Ha4ycHHE. | 'eHeThUecKne U HUTOJOTMYECKHE METOB] BBISIBJIICHUS TpaHcinokauui. CecTpuH-
CKHE€ XpOMaTHJIHble 0OMEHBI, UX MPOUCXO0KIEHUE, IPUPOA U IPUKIIATHOE 3HAYCHHE.

Tema 2.4. Kapuorun. [locTpoeHne kapuorpaMmbl. JBOJIIOLUS KaAPUOTHIIA

Kapuotun u ero ocobennoctu. Llutomornyeckue xapaktepuctuku kapuorumna. CTpyk-
TYpPHO-TIPOCTPAaHCTBEHHAs OpraHU3alus KaK OJHa U3 XapaKTEpUCTUK KapuoTuma. Buaossle v HH-
JTUBUyaJbHbIE XapaKTEPUCTUKU KapUOTHIIA.

Mertoabl cucTeMaTH3alMi XpOMOCOM: METOJ HauOoJbIIero moaoous, MeTo Mophomer-
PUYECKOT0 aHaIN3a U €ro KpUTEpUH, METOI AMPPepeHInanbHOr0 OKpallIuBaHusl, METO] aHATTN3a
CHUHANTOHEMAJIbHBIX KOMIIJIEKCOB, KApHOTpaMMa, KapUOTHIL, HAMOTPaMMa.

XapakTeprucTUKa U CUCTEMAaTH3alMsl XpOMOCOMHOT0 Ha0opa dyenoBeka npu JuddepeHim-
AJIbHOM OKpPAIIMBAaHUU. XPOMOCOMHBIE HAPYILIEHUS U HACJIEACTBEHHbIE MTATOJIOTHH.

Oodronus kapuotumna. [IpeodpazoBanue kapuoTuna B gpuioreHese. J(uciokannonHas ru-
nore3a M.C. HaBamnna. YnciaeHHbIE N3MEHEHUS XPOMOCOM, AUILION NS, TOJINTeHus. Mi3MeHeHne
konunuectBa JJHK. I'etepoxpomarun u 3Bosonus kapuoruna. [IpeodpazoBanne kapuoTuma B OH-
TOreHe3e. DHIOMHUTO3, HOJIUTEHUS, noaumaouaus. x poss B mporeccax auddepenunpoku. [u-
MUHYLUS ¥ 3nuMHuHanud. [IpoOiaema nuToreHeTHueckoi HecTabUIIbHOCTH XPOMOCOMHOT'O Habopa
B KyJbType KJIETOK. [ eHeTHueckoe 3HaueHHue CMEHbI TUIOMIHOCTH. LluTonornueckas HecTabuib-
HOCTb KaK MEXaHHU3M afantanuu. MoOUIbHbIe TEeHETUUECKHE FIEMEHThI M BUPYCHI KaK (PaKkTOpBI
[IUTOr€HEeTHYECKONW HECTAaOUILHOCTH.

3/10Ka4eCTBEHHbIE U JOOPOKAYECTBEHHbIE HOBOOOPA30BaHUs KaK CJIEICTBUS XPOMOCOM-
HBIX abeppanuii.

Tema 2.5. HexpomocoMHoOe HacJIeJ0BaHKeE.

Hexpomocomuoe nacnenoanue. JIHK nnactua, myrauuu nnactua. JTHK mutoxonapuid.
MyTanuu MUTOXOHIpUii. 3HaU€HHUE HEXPOMOCOMHOT'O HaclieZIOBaHUE B KIIETKE.



4 METOAUMYECKHUE PEKOMEHJAIIUHU (YKA3AHUA) JJISA CTYAJEHTOB
IO U3YYEHUIO JUCIIUAITJIMHBbI

IIpy wM3ydyeHUM AUCHUIUIMHBI HEOOXOIUMO HCIOJIb30BATh 3HAHUS 3aKOHOMEPHOCTEH
OpraHu3aluy KUBOM MaTEPUM Ha KJIIETOYHOM YPOBHE, pACCMATPUBAs CTPYKTYPY U OpraHU3ALMIO
KJIETOK IPOKAPUOTHYECKOTO M JYKAPUOTUYECKOIO THUIIOB; LUTOJOTMYECKUE OCHOBBI HX
pPasMHOKEHHST U OCOOCHHOCTH (OPMUPOBAHUS IIOJNOBBIX KJIETOK Y pPAa3HBIX BHUIOB IKHBBIX
OopranusMoB. M3yueHMe XPOMOCOMHOIO YpPOBHsS OpraHU3allid T'€HETUYECKOro Marepuasia
IIOKA3bIBACT 3HAYCHUE BCEX SJEPHBIX CTPYKTYpP B HACJIECACTBEHHOCTH M YKU3HEAEATEIBHOCTU
KJIETOK, POJIb XPOMOCOM KaK MaTepUaIbHbIX HOCUTEIEH reHeTH4eCKOM HH(pOpMaIHH.

HcxonHblil ypOBEHb 3HAHUN CTYIEHTOB ONPEIEISIETCS TECTUPOBAHNUEM, TEKYIIIMI YPOBEHb
YCBOCHHS IIPEAMETA ONPEIEIIAETCS YCTHBIM I MUCbMEHHBIM, B TOM YUCJIE TECTOBBIM, OIIPOCOM
B XOJI€ 3aHATUH, IIPU PELICHUH TUIIOBBIX 33]1a4 U B XOJ€ KOJUJIOKBUYMOB.

B koHume wu3ydeHuss ydeOHOM IUCHMILIMHBI IPOBOAUTCS KOHTPOJIb 3HAHUHM C
UCIIOJIb30BAHUEM TECTOB MJIM YCTHBIX OTBETOB, IIPOBEPKOM MPAKTUYECKUX YMEHUU U pELICHUEM
TUIIOBBIX 3a7a4.

[Ipucrynas K U3y4eHHIO AUCLUUILIMHBI, HEOOXOIMMO B IIEPBYIO OUEPEb O3HAKOMUTHCS C
coJiepKaHueM paboueit IporpaMMesl.

OnHoit n3 Gpopm opranu3anuy y4eOHO! NeSTETbHOCTH SBISICTCS 1eKyUs, IMEIOIIAs IEITbI0
JlaTh CUCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUN 110 IUCLHUIUIMHE. BONpocCkl, BO3HUKILNE B
XO/JI€ JIEKLIMH, pEKOMEHTyeTCs 3alliChIBaTh Ha MOJISIX, U M0CJI€ OKOHYAHUS JEKIUU 00paTUThCs 3a
pa3bsCHEHUsIMU K IpernojaBaTento. Heo6xonumo akTUBHO paboTaTh ¢ KOHCIIEKTOM JIEKLIUU: MO-
CJI€ OKOHYAHHs JIEKIIUM PEKOMEHAYETCS IIEpEYUTaTh CBOU 3aIIMCH, BHECTHU IIOIPABKU U JTOTIOJIHE-
HUS Ha NnoyisX. KOHCIEKTHI JIEKIIMHM pEKOMEHAYETCSl MCII0JIb30BaTh IIPU MOATOTOBKE K IIpaKTHYe-
CKMM 3aHATHUAM U 3K3aMeHy. Ha nexkuusax onpenenstorces 3ajaHus 110 CaMOCTOSTENIbHOMY H3yde-
HUIO yueOHOM M HayuyHOU JIUTEepaTyphbl, BEASTCS JUAJIOT C IPEIolaBaTesieM, I03TOMY O4€Hb BaXKHa
PETYJISIPHOCTD MOCEIECHHUS JICKIIHA.

IIpu uzyuenuu u npopabomke meopemuuecKko20 Mamepuaila Heobxooumo:

® [IOBTOPUTH 3aKOHCIIEKTUPOBAaHHBIN HA JIEKIUOHHOM 3aHATUU MaTepUa U JONOJIHUTD €r0
C YY4ETOM PEKOMEHJOBAHHOM 110 JAHHOW TEME JIMTEPATYPHI;

eIIpU  CAMOCTOSITEIBHOM  M3Y4YEHUMM  TEOPETUYECKOM  TEMBl  HMCIIOJIb30BaTh
PEKOMEHI0BaHHYIO JIUTEPATYPY;

® OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI, IIPEACTABICHHBIC B NPAKTUKYME WIM CHCTEME
AJIEKTPOHHOM MOAJIEPKKU 00YUEHHUs IO COOTBETCTBYIOLIEH TEMe.

Ipaxmuxym no nucuuminHe «L{uToreHeTnka» npoBoAUTCS B BUJIE JIaOOPATOPHBIX padoT,
BKJIIOYAIOIIUX CaMOCTOSTEIbHOE M3ydYeHHEe MHKpOIpenaparoB, ¢pororpaduii, BuaeohUIbLMOB U
MPOYMX HAIJISIHBIX TOCOOUH, pemenue 3aaad. [IpakTukyM 1o3BosisieT yriryOuTh U 3aKpenuTh T€O-
peTrndecKre 3HaHus, TOJyYSHHbIE Ha JIEKLIUAX U B ITPOLIECCE CAMOCTOSTENbHOM paboThl ¢ yueOHOM
auTeparypoil. Ha kaXaoM 3aHATHM IPOBOANUTCS IPEABAPUTEIBHBIN OIIPOC IO U3YYEHHON U HOBOU
TEMaM.

[Ipu moAroToBKE K MPAaKTUYECKOMY 3aHATHIO HEOOXOIUMO:

® U3y4NTh, IOBTOPUTH TEOPETUUECKUI MaTepHUall 110 3aJaHHON TEME;

® U3y4YNUTh MAaTEepUaJbl IPAKTUKyMa 110 3aJaHHOU TEME;

® BBINOJIHUTH 3a/IaHMSI IO COOTBETCTBYIOIIEH TEME B CHCTEME JJIEKTPOHHOM IMOAJIEPKKU
o0ydeHusl.

Jlo Hauaa 3aHATUS AEKYPHBIE CTYIEHTHI 00s3aHbI MOJIYYUTh Ha MOATPYIITY COOTBETCTBY-
JOLIYIO0 METOJIUUECKYIO JJUTEPATYPY B UUTATHHOM 3aJI€, a 10 OKOHYaHUU paboThl — c1aTh. Kaxplii
CTYJEHT CaMOCTOSATEIBHO MPUBOJIUT CBOE pabouee MECTO B MOPSIOK U BO3BpAILlaeT Ha MECTO TO0-
JIy4YEHHbIE MaTEPHUAJIBI.

Bo BpemMs  nmpakTHKymMa  CTyAE€HTBI  CaMOCTOSITEIBHO  IPOBOJAT  U3Yy4YEHHUE
IIUTOI€HETHYECKUX IMPENapaToB, BBIMOJHAIOT J1abopaTopHble pPabOThl B COOTBETCTBUU C
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MPEJICTaBICHHBIMU  METOJMKAMH, pEelIaloT THUIOBbIE 3a7aud, OQOpMISIOT TeTpaab U
IIPEJICTaBIISIIOT Ha IPOBEPKY IPENOAABATEIIIO.

[IpomnyieHnHble 3aHATUS OTPadaTHIBAIOTCA CTYACHTAMU CAMOCTOATEIBHO B JHHU U YacChl, OT-
BOJIMMBIE JIJISl ATUX LieJieH (110 pacluCaHuIo).

Ha xonnokBuymax v BO BpeMsi JUCKYCCHI CTyIeHThI 00s3aHbl TOKa3aTh IIy00KOe 3HaHHE
MaTepuaia, CBOOOIHO OPUEHTHUPOBATHCS B TEOPETUUECKOM MaTepualie TUCUUIUIMHBL. CTyIEHTHI,
HE BBIMOJIHUBIIKE B MOJTHOM O0beMe IJIaH Jab0opaTOpHO-IIPAKTHUECKUX 3aHATHI, HE MOTy4YaroT
IIOJIOKUTEIBHOM OLIEHKU Ha 3a4eTe.

Memoouueckue ykazanus no op2aHu3ayuu 6HeayoOumopHol camocmoamenrbHol padomasi.

CamocrosaTenbHas paboTa CTyJIEHTa CIOCOOCTBYIOT OpraHM3allMH IOCIEI0BATEIBHOTO
M3YYEHUS MaTepHalla, BHIHECEHHOT'O Ha CAMOCTOSTEIbHOE OCBOCHHE B COOTBETCTBHH C YYEOHBIM
IUTAHOM, MPOrpaMMOi y4eOHOH qucuuIuinHbl. B kadecTBe hopM caMOCTOATENbHON paboThl pU
M3YYEHUU JUCIUILTUHBI TPEJIaraloTcs:

e paboTa ¢ HayYHOU U y4eOHOH JIUTEpaTypOu;

® [I0JITOTOBKA pedepaToB U MyJIbTUMEIUHHBIX MTPE3CHTALIHI;

® [10ITOTOBKA K OIIPOCaM, 3a4eTy.

3amaun caMOCTOSITEILHON pabOTHhI:

e 00peTeHNe HAaBBIKOB CAMOCTOSITEIbHOM HAyYHO-HCCIIEI0BATEIbCKONW Pa0OThHI: MOUCKA U
aHanm3a uHpopMaImm;

® BEIpa0OTKA YMEHHUS CAMOCTOSITENbHO U KPUTUYECKH TOAXOIUTh K N3y4aeMOMY MaTepHaiy.

Pexomenoayuu no pabome c nayuHotl u yueoHou 1umepamypou

Pabora ¢ yueOHOI 1 HAyYHOH JIUTEPATYPOH SIBJISIETCS TIIaBHOM (hOPMOI caMOCTOSATEIHHON
paboThl U HEOOXOAMMA MPH MOJArOTOBKE K YCTHOMY OMPOCY WJIM JAUCKYCCHUHU Ha MPAKTHUYECKHUX
3aHATHUSX, K TECTUPOBAHMIO, 3aueTy. [Ipu paboTe ¢ muTepaTypoil peKOMEHAYEeTCs BECTH KOHCIIEKT,
BbIJICTISIS TJIaBHBIE (OMOPHBIE) MOMEHTHI M3y4aeMoro matepuaia. OO0beM KOHCIEKTa Onpeaens-
€TCsl cCaMuM CTyIeHTOM. B nporiecce paboThl ¢ yueOHOM 1 Hay4HOM JTUTEPaTypOil CTYIEHT MOKET:

® J[eJ1aTh 3alMCH IO XOIy YTEHHs B BUJI€ IPOCTOr0 UM Pa3BEPHYTOrO IUIAHA;

e y3naraTh MHGOOPMAIHIO TE3UCHO WM TIOPOOHO;

® COCTaBJIATH CXEMbI U TaOJIMIIbI, 1€]aTh PUCYHKH;

® COTMOCTAaBIATh MH(POPMAIIUIO U3 Pa3HbIX UCTOYHUKOB (HEPEMEHHO yKa3blBas HCTOYHHMK
uH(popMaluu — y4eOHUK, CTaTbl0, MOHOTpadUIo U T.11.).

Heo6xonumMo oTMeTUTb, 4TO paboTa ¢ TUTepaTypoil He TOIBKO MOoJIe3Ha KaKk CpesicTBO 60-
jee Tiy00KOro M3y4eHHUs TUCHUIUIMHBI, HO U SIBJISIETCS HEOTHEMIIEMON YacThIO MPOQPECCHOHANb-
HOM J€ATeNbHOCTH OyAyILEero y4uTes.

Pexomenoayuu no noocomosxe peghepama

Hanucanue pedepatoB crnocoO6cTByeT (OPMUPOBAHHIO HABBIKOB CAMOCTOSITEIbHOMN
paboTel ¢ y4yeOHOH NUTEepaTypoil, yMEHHIO OTOMpaTh, CHCTEMATHU3UPOBAaTh M AHAJIU3UPOBATH
HE0OXOIMMBIN MaTepHal.

Pedepar — nucemennas pabora oobemoM 10-15 medaTHBIX CTpaHUII, BHITIOJIHIEMAs CTY-
JICHTOM B T€UEHHE JUIUTEILHOTO CpoKa (0T 0HOM Henenu A0 Mecsua). Pedepart (ot nat. referrer
— JIOKJIaJpIBaTh, COOOIIATH) — KPATKOE TOYHOE U3JI0KEHNE CYIIIHOCTH KaKOTr0-JIN00 BOMPOCa, TEMBI
Ha OCHOBE OJIHOM MJIM HECKOJIBKUX KHUT, MOHOTpaduii UM APYTUX MEPBOMCTOYHUKOB. Pedepat
JOJIKEH CO/IepKaTh OCHOBHBIE (PAKTUUECKHE CBEIEHUS M BBIBOABI IO PACCMaTPUBAEMOMY BO-
npocy. Temy pedepara MoKeT IPEUIOKUTH MPETOAABATENb WK CaM CTYCHT, B IIOCIEAHEM CITy-
yae OHa JI0JKHA ObITh COTJIacoBaHa ¢ MperoaaBaTesieM.

[Tpu HanMcanuu pedepara matepuai nojgaercs B GopMe KOHCTATALUU HIIH OIIMCAHUS, O/1-
HAKO OT CTyZEHTa TpeOyIoTCs pa3BepHYyThIE apryMEHTHI, pacCykJeHus, cpaBHeHus. Eciau B nep-
BUYHOM JIOKYMEHTE TJIaBHAs MBICIb COPMYJIHpPOBAaHA HEJOCTATOYHO UYETKO, B pedepare oHa
JOJI’KHA OBITh KOHKPETHU3UPOBaHa U BBIJIEJICHA.

TpeboBanus K A3bIKy pedepara: OH JOIDKEH OTIMYAThCS TOYHOCTBIO, KPATKOCThIO, SICHO-
CTBIO U IPOCTOTOM.

CrpykTypa pedepara:
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- TUTYyABHBIN JTUCT

- Ornasnenue (1iaH, COACPKAHUE)

- Beenenne. O0beM BBEICHHS COCTABIISAET 1,5-2 CTPaHMIIBL.

- OcHoBHas yacTh pedepaTra MOKET UMETh OJIHY MJIM HECKOJIBKO IJIaB, COCTOSIINX U3 2-3
naparpadoB (HMOJMYHKTOB, pa3fesioB) U MPEJIoiaraeT OCMBICICHHOE U JIOTUYHOE U3JI0KEHUE
TJIABHBIX TOJIOKEHUN U UJeH, CoepKaIluXcs B U3yUYEeHHOH JauTeparype. B Tekcre 00s3aTebHbI
CCBUJIKM Ha MEPBOUCTOYHUKH. B TOM cilydae eciu HUTHPYETCs WIH UCIIONIb3YETCs Ybs-TM00 HEOp-
JTUHApPHAS MBICITh, HJIES1, BBIBOJI, TPUBOIUTCS KaKOW-TNO0 1 pOoBOil MaTepuall, Tadnuily - 00s3a-
TEJNbHO CeNaliTe CChUIKY Ha TOrO aBTOPA, Y KOTO BbI B3SUIM JaHHBIA MaTepual.

- 3aKJIIOUEHUE COAEPIKUT INIaBHbBIE BBIBOJbI U3 TEKCTA OCHOBHOM YacTH.

- Cniucok auTeparypsl coctaBisercs coryiacHo TpedoBanusam ['OCTa k 6ubauorpaduye-
ckuM onucanusiM (cM. CTO BI'TIY «Ilopsimok Hanucanusi 1 opopMIIeHHUS BBITYCKHBIX KBaIHu(u-
KallMOHHBIX U KYpPCOBBIX pab0oT. HOpMOKOHTPOIIBY).

Pexomenoayuu no noocomoske coobuerus ¢ MyrbmumeOoutiHol npezenmayueti (00xk1aoa)

YcTHOE coo0IIeHNE JIeNaeTcs B X0/1€ MPAKTUYECKOTO WIIH JIEKIIMOHHOTO 3aHSTHSI, IPOBO-
JMMOTO B MHTEPAKTUBHON (hopMe — UTO MojApa3zyMeBaeT OOCYKIIEHHE HM3JIaraéMoro Marepuania
CTyJeHTaMH rpynnbl. TeMbl [uis cooOIIeHni mpeaiararoTes MpernojaBaTesieM WId BhIOUParoTCs
CTYJICHTOM CaMOCTOSITETILHO (B ATOM CIIy4yae HY»HO COTJIacOBaTh TeMy C mpernojaBarenemM). Co-
oOlIeHe TOJKHO PaCKpBIBATh 3asBICHHYIO TeMY, ObITh JOCTATOYHO KPATKUM, XOPOILIO HILIIO-
CTPUPOBAHHBIM, HAyYHO OCTOBEPHBIM. MCTOUHMK MH(MOPMAIMH U WILTIOCTPAIMA 00s3aTEIHHO
JOJKEeH yKa3bIBaThesl. MIHGOopMaIuio HyKHO U3J1araTh MOCIEA0BATEIbHO U JIOTUYHO, CIEAys 3a-
paHee COCTaBJIEHHOMY IIJIaHy COOOILEHUS.

Y4eOHo-MeTOAHYECKOE 00ecTIeYeHHe CAMOCTOSITeIbHOI padoThl
CTY/ICHTOB 10 IMCUMILINHe(CTapas)

Ne KosnuectBo
HaunmenoBanue (I’OpMI)I/BI/I)lbI 4acoB, B
pa3iena (TeMbl) CaMOCTOSITEILHOI COOTBETCTBUM €

padoThI yueHo-
TeMaTH4YE€CKUM
IJIAHOM
1. | Beegennue. 2
2. Tema 1. [urorenernka kax | 3yuyenue OCHOBHOM u 2
Hayka. Mcropus cTaHOBIIEHUS. | JONOJIHUTENBHON JIUTEPATYPHI,
[TpenMerT, eIy U 3a1a4u. cobecejoBaHuE
3. Pazgea 1. IuTosormveckme 12
OCHOBBI HACJIE/ICTBEHHOCTH.
4. Tema 1.1. Tunsl kierounoii op- | 3yuenue OCHOBHOM U 4

ranu3anyu. JKu3HEHHBIM IUKJ | JOTIOJHUTEIBHOM JIUTEPATypHI.
kinetku. Ilepemaya renetude- | BeimosmHenue tecra

CKoU mH(poOpMaIu B mpoliecce
Oecronoro pasMHoOXKeHUs. Mu-
TO3 U €r0 THUIIbI.

S. Tema 1.2. Tlepenaua renetuue- | 3ydyenue OCHOBHOM 5 4
CKOM MH(OpMAaIMK B MPOLIECCE | AOMOJHUTEIBHON JINTEPATYpPhI
I10JIOBOTO pa3MHOXKeHUs. | BoinonHenue tecra
Meiio3 u ero Oumosormueckoe
3HAuYEHHUE.
6. Tewma 1.3. 'ameTorenes u omno- | 3yuenue OCHOBHOM u 2

JIOTBOPEHUE y JKUBOTHBIX. He- | 1OMOIHUTENBHOM JIUTEpaTyphI
peryispHble THUIBI I0JOBOro | BelmonHeHue Tecta
Pa3MHOKEHHS.
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1. Tema 1.4. Cnoporamerorenes u | 3yuenue OCHOBHOM u 2
OIJIOJJOTBOPEHHE Yy PACTEHUIl. | JOMOJHUTEIBHON JIUTEPATypHI
Heperynsipasie Tumsl nosjoBoro | [ToaroroBka Kk KOJUIOKBUYMY
Pa3sMHOXKEHUS Y PACTCHUH.

8. Paznen 2. XpomocomHbIit 16
YPOBeHb OPraHW3alUM TeHe-

THYECKOr0 MaTepu.jia

9. Tema 2.1. SAnpo. Ctpykrypa u | U3yuenue OCHOBHOM u 4
XUMHUYECKHH cocTaB MHTEP(a3- | TOMOIHUTEIFHON JINTEpaTyphbl
Horo sapa. Ponb siapa B xxu3He- | [loaroroska qokiana
JIeSITETIbHOCTH KIICTKH.

10. | Tema 2.2. CrpykrypHas opra- | I3ydeHne OCHOBHOM M IOTIOJI- 2
HU3AIHS] XPOMOCOM HUTEIBHOHN JINTEPaTyPhl

[TonroToBka k codece10BaHUIO

11. | Tema 2.3. ®dyHkuumoHanbHble | MI3yueHne OCHOBHOM U J010JI- 4

npeoOpa3oBaHUs XPOMOCOM HUTeNnpHOU nuTepaTypsl [log-
TOTOBKa K cOOECeI0BaHHIO,
HanucaHue pedepara

12. | Tema 2.4. Kapuotumn. IToctpoe- | M3yuenue OCHOBHOM u 2
HUE KapuorpaMMbl. DBOJIIONMS | JOMOJHUTEIbHOMN JIUTEpaTyphl
KapHOTHIIA

13. | Tema 2.5. HexpomocomHoe | M3yuenue OCHOBHO u 4
HacJIe/IOBaHHE. JIOTIOJTHUTEILHON JINTepaTyphI.

IlonroToBka K KOJUIOKBUYMY H
HanucaHue pedepara.
UTOro 30

5 IPAKTUKYM 110 JIMCHUIIJIMHE

PA3JIEJI 1. HUTOJIOTUYECKHUE OCHOBBI HACJIEACTBEHHOCTMU.
Tema 1.1. Tunbl KJIeTOYHOH oprauusanuu. JKusHeHabuIi UK KJaeTku. [lepenaua renern-
yecKkoi MHGOPMAIIMHK B Mpoiecce 0ecmoaoro pa3MHuoKenuss. MUTO3 M €ro THNbIL.

3AHATHUE Ne 1
KJIETKA KAK CTPYKTYPHASA U ®YHKIIMOHAJIBHASA EJUHUIA ) KUBbIX
OPT'AHU3MOB ([Iuckyccusi)
LIEJIb: 3y4nTh 0COOEHHOCTb CTPOEHUS U (PYHKIIMOHUPOBAHHSI PACTUTEIBHBIX M )KUBOTHBIX KJIe-
TOK.
Bormpocs! U1t IOATOTOBKU K JUCKYCCHH:
1. Mctopust OTKPBITHS KIIETKH;
2. OCOOGEHHOCTH CTPOEHUS MPOKAPUOTUUECKOM U 3yKapHOTHUECKON KIETKH;
3. CxojncTBa M pa3nuuus paCTUTEIbHON , )KUBOTHOM ,IpUOHON 1 OaKTepuanbHOMN KIETKH,
4. .OcoOeHHOCTH TeHEeTUYECKOT0 arapara NpOKapuOTHIECKOHN U 9YKapHOTHUECKOH KIIETOK.

Jlureparypa:

1. bakaii, A.B. I'eneruka /A.B. bakaii, .. Kouun, I'.I'. Ckpunmanuenko. — M.: Koinoc, 2006.
—448 c.

2. 'eneruka: yueOHHK 115t cTyneHTOB By30B /Ilon pen. B.M. MBanoBa. — M.: AkanemMKHUTA,
2006. — 638 c.

3. I'pun, H. buonorus: B 3 1. /H. I'pun, V. Crayr, . Tetinop; nep. ¢ aari. P. Conepa. — M.:
Mup, 2002. - T. 3. —451 c.

4. Kumynes, N1.®. O6mas u monekyisipHas reneruka /M.®. XKumynes. — HoBocubupck: Cub.

yHUBED. U31-Bo, 2007. — 479 c.
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5. [lyxanbckuit, B.A. Beenenue B renetuxy /B.A. Ilyxansckuii. — M.: KonocC, 2007. — 224 c.
6. Llutorenerunka: yueOHO€e Mocodue I CTyI€HTOB MEAarOrHUECKUX BY30B / aBTOP-COCTABH-
tenb B.®. Kupcanosa. — binarosemenck: M3a-so BI'TTY, 2008. — 130 c.

3AHSTHUE Ne 2
UTOJIOrMUYECKHAE OCHOBBI MUTO3A. ONPEJIEJEHUE MUTOTHYECKOM
AKTUBHOCTHU TKAHHU U TPOAOJI)KUTEJBHOCTHU ®A3 KJIETOYHOT'O
HUKJIA
LIEJIb: Hayuutbcs pacrio3HaBaTh KJICTKH Ha Pa3HbIX CTAAHMSIX KICTOYHOTO IIMKIIA, ONPEICIISATh
MHUTOTHYECKYIO aKTHBHOCTD KJIETOK TKaHU U3y4aeMOro MUKpOIpenapaTa v MpoJ0KUTEIbHOCTh
(a3 cOOCTBEHHO MUTO3A.
N3YYAEMBIE BOITPOCHI:
1. Muro3. ['eHeTH4eCKast CyIIHOCTh MUTO3A.
2. Knerounsnii muxi. [ToHsTHE KIETOYHOTO UKIA, €r0 nepuoasl (nHTepdasa, coOCTBEHHO MHU-
TO3, HHTEp(aza).
3. ®a3sl MmuTO3a (podaza, Mmeradasza, anadasa, Tenodasza) UX XapaKTEPUCTHKA.
4. Twunsl MUTO3a: aMUTO3, (PparMeHTaInsl, SHAOMUTO3, TIOJTUTEHUS, TOTUILTOUIHSL.

JIABOPATOPHAS PABOTA Ne 1
TEMA: onpezaeneHrne MUTOTHYECKONH aKTUBHOCTH TKaHU M IPOIOJDKUTEIBHOCTHU (a3 KIETOYHOTO
LUKJIA.
[lens: HayunTbcst onpenensaTbs COCTOSHHUE KIETKH Ha KaXJA0W CTaJNM KJIETOYHOI'O LMKJIA, MUTO-
TUYECKYI0 aKTUBHOCTb TKaHU U MPOJOJDKUTEIBHOCTD (Da3 MUTO3A.
XOA PABOTDI:

1. Ha Gosbi1oM yBeIMYEHUN MUKPOCKOIIA PACCMOTPETh TOTOBBIM MUKpOIIpenapaT KapuoKuHe3a

B KOpelIKe JIyKa. [IponsBecTy moacyer KonmdecTna KJIETOK, HAXOAAIINUXCS HA Pa3HBIX CTAIAAX

KJIETOYHOI'0 LIMKJIA B TpeX MoJisix 3peHus. [TosyyeHHble JaHHbIe 3aHECTH B TAOJIHILY.

Ne o 3pe- Wurepdaza [Tpodaza Mertadaza Amnadaza Tenodaza
HUS 1) dDn M) (A) (M

1.

2.

3.

Cpennee

%

Hcnone3ys cpeqHee 3HaUeHHE JaHHBIX TaOMuIel Nel paccuuTaTh MUTOTHYECKH HHACKC 11O
dbopmyre:
I[I+M+A+T
N+HT+-M+A+T
U OTNIPEACTUTh MUTOTHYECKYIO0 aKTUBHOCTh TKaHH 10 TaHHOM Ki1accu(UKaIiu:
0-300 % -uuskas
301-600 % -cpennss
6onee 600 % - BeICOKas
Paccuntarh mpogomKUTENsHOCTD (a3 cOOCTBEHHO MHUTO3a O PopMyTIe:
IT cp.
[I+M+A+T

Mcp.
[T+M+A+T

Acp.
[M+tM+A+T




=

=
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T cp.
[I+M+A+T
Briso:

Tema 1.2. Ilepenaua reHernyeckoii mHopManum B _npouecce Mo0JOBOr0 Pa3MHOKEHHS.
Meiio3 1 ero 0M0JI0rHYecKOe 3HAYCHHE.

3AHATUE Ne 3
IUATOJOTHYECKHE OCHOBBI MEMO3A. CXEMA MEHO3A ITIPO®A3BI 1.
CXOJICTBA M PA3JIMYUS MUTO3A U MEMO3A
LIEJIb: M3yunTh 1 3apHcoBaTh CXeMy CTpOeHHs mpoda3sl 1 peayKIIMOHHOTO JIeIeHusT Meio3a 1
BBISIBUTH YEPTHI CXO/CTBA U OTIMYHSI B IPOLIECCaX MUTO3a U Meio3a.
N3YUYAEMBIE BOITPOCHI:
Meiio3. 'eHeTHueckas CyIIHOCTh U 3HAYEHUE MEHW03a.
Penykimonnoe nenenne meitosa: mpodaszal (mponentoTenHa, JeNTOTeHa, 3Ur0TeHa, MaxXuTeHa, JIH-
IJIOTEeHA, TuakuHe3), Mmetodasal, anadaszal, renodasal.
DKBaIMOHHOE JIelICHHE Meio3a: podasa 2, merodasza2, anadaza2, rernodasal.
JIABOPATOPHAS PABOTA Ne2

3ajiaHue:
Hcnone3ys nmuTepaTypHble JaHHbIE, TAOIUIBI U TOTOBBIE MUKPOIIPENapaThl, 3apUCcOBaTh CXEMY
cTaauii podassl | peayKIIMOHHOTO JEJICHUS MeH03a U BBIACIUTh UX OCHOBHBIC YEPTHI.
3anoaHUTh TaOJIUIly CXOJICTBO U OTJIMYHE B MPOLIECCAX MUTO3a M MEH03a.
Craguu u dassl Muro3 Meiios

3. Brsox:

Tema 1.3. 'ameTorenes u omjioa0TBOPEeHNE V ;KUBOTHLIX. Heperviasipabie THILI I0JIOBOI0
pPa3sMHOKEHHUSH.

3AHATUE Ne 4
TAMETOTEHE3 Y )KHBOTHBIX. OIUIOJOTBOPEHHUE. IPOBJIEHUE SHIIE-
KJIIETKHU. CXEMA YEPEJOBAHUSA T'AILJIO - U JUITIJIO®A3BI B ITPOLECCE TI'A-

METOI'EHE3A
LEJIb: N3yunTh MexaHU3MBbI 00pa30BaHUS MOJOBBIX KIETOK Y )KUBOTHBIX, PErYJISIPHBIE U Hepe-
TYJISIPHBIE TIPOIIECCHI OIJIOIOTBOPSHHUS.
N3YUYAEMBIE BOITPOCHI:
OCHOBHBIE dTaIlbl FTAMETOreHE3a Y )KUBOTHBIX.
Omog0TBOpEeHHE Y KUBOTHBIX. HeperymnspHble TUTIBI pa3MHOXKEHHS (TTapTEHOTeHe3, THHOTEHE3,
aHJPOTEeHE3).

JIABOPATOPHAS PABOTA Ne3
3AJIAHUE:

CocTtaBuTh CXeMy uYepeNoBaHHs Tamio- W Aumiodasbl B TMpolecce ramMeToreHesa u
OIINIOAOTBOPCHUSA Y )KMBOTHBIX.
PaccMoTpeTs o1 MUKPOCKOIIOM U 3apUCOBATh CXeMY JPOOJICHUS SHIIEKIETKY.

Tema 1.4. ConoporameroreHes M OILIOAOTBOpeHHME vV pacreHuid. Heperyiaspuble THIBI
MOJIOBOr0 PA3MHOKEHHUS V PACTCHHUH.

SAHATHUE Ne 5
CIIOPOTAMETOTEHE3 Y PACTEHHUI 1 OIIJIOAOTBOPEHME. ONPEJIEJIEHUE
OEPTUJIBHOCTHU U CTEPUWJIBHOCTHU NIBUVIBLHEBBIX 3EPEH.
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LEJIb: M3yunth MeXaHU3Mbl 00pa30BaHMS MOJIOBBIX KJIETOK y PACTEHUH, PETYJISIPHBIC U HEpPETy-
JISIPHBIE TPOLIECCHI OIIIOJOTBOPEHMUS.

N3YUYAEMBIE BOITPOCHBI:

OcHOBHBIE 3TaIlbl CIIOPOraMETOI€HE3a Y pPaCTEHUM.

JIBoiiHOE Oo110J0TBOpEeHHE Y pacTeHuil. HeperynsipHbie TUIIBI pa3MHOXKEHHS (ATOMHUKCHUC, aHAPO-
reHe3, THHOTEHE3).

3AJIAHUE:

CocTaBuUTh CXE€My uepelOBaHUS Talulo- M JAuIuiodasbl B IPOLECCE CIIOPOraMeToreHe3a u
OIUIOJOTBOPEHHUS] Y PACTCHUM.

JIABOPATOPHAS PABOTA Ne4
TEMA: Onpenenenue GpepTHIBHOCTH U CTEPUIIBHOCTH MBUIBLEBBIX 3€pEH Y PaCTCHUH.
[IEJIb: Hayuutbcs pa3nuyaTh CTEpUIIbHBIE U (EPTUIIbHBIE IBUIBLIEBBIE 3€PHA, POU3BOAUTH UX
MOJICUET U OTPENEIATh NPOIEHT (PEPTHIBHOCTH.
XOJl PABOTBI:
N3y4nTh METOAMKY IPUTOTOBIICHHS BPEMEHHBIX MUKPOTIPENapaToB CIOCOOOM alluTOKapMUHHOTO
OKpAaILLMBaHUS.
[TpurotoBuTh 3-4 MUKpoOIIpenapaTa MbUIbLIEBBIX 36PEH KOMHATHBIX PACTEHUI, paCCMOTPETH U 3a-
pucoBaTh MX (hOpMy, MPOU3BECTH MOJCUET (EPTHIIBHBIX U CTEPHIIBHBIX B TpeX MOJISAX 3PEHHUS,
HAWTH WX cpellHee KOJIMYECTBO U PACCUUTATh MPOLEHT GepTiiibHOCTH. [lomydeHHbIe JaHHbIE 3a-
HECTHU B Ta0JIULLy:

Komn-Bo dep- Kou-Bo cre-
Ha3zpanue pac- | ®opma nbuible- o
TUJIBHBIX MBUTh- | PWJIBHBIX MBUTE- | % QepTUIBHOCTH
TEHUS BBIX 3€pEH
LIEBBIX 3€pEH LIEBBIX 3€pPEH
3. BeiBox:

METO/IbI ITPUT'OTOBJIEHU A MUKPOITPEITAPATOB
1 METO/ (xsaccuueckast METOOMKA)
DTOT METOJI 1a€T BO3MOXHOCTh U3y4aTh TOHKYIO CTPYKTYPY KJIETOK JIFOObIX 00BEKTOB, TpeOyeT
TIIATENTFHOW TOJTOTOBKM MarepHala, 0ojiee TOHKOW METOJUKH HM3TOTOBIIEHUS MpEnapaTroB U
3HAYUTENBHYIO 3aTPaTy BPEMCHH.
2 METO/I
[TpuroToBneHNE BPEMEHHOTO MIpernapaTa He MOXKET OBITh PACIIPOCTPAHEHHBIM Ha BCE OOBEKTHI U
TpeOyeT uzduparenabHoro noaxoaa. OH JaeT J0CTOBEPHBIE TaHHBIE i TPUTOTOBJICHHE IIPETIapaToB
TpeOyeT MEHbBIIE 3aTpaT TPyJAa W BPEMEHH. DTOT METOJ JOCTYITHO MPUMCHSTH B IIKOJAX MPHU
u3ydeHun kietku. Hawbonee pacmpocTpaHeHHBIM CHOCOOOM MPHUTOTOBIEHUS BPEMEHHBIX
MpermapaToB  SBIISETCS AIlCTOKAPMUHOBBIA, COTJIACHO KOTOPOMY OOBEKTHI ITOJBEPrarOTCs
BO3JICHICTBUIO HACBIIIEHHOTO pacTBopa KapmuHa B 45% ykcycHoil kucinote. OcoOEHHOCTh
BIIUSTHUS TAKOH CMECH COCTOUT B TOM, YTO OHA OJJTHOBPEMEHHO MPOU3BOAUT (PUKCAITUIO i OKPACKY.
dukcarus OCyIECTBISIETCS YKCYCHOM KUCTIOTOM, a OKpacka — kapMuHOM. KapMuH okpamimBaer
SJIpa U XPOMOCOMBI B TEMHO-KPACHBIH I[BET, YTO TIO3BOJISET MCIIOIH30BATh €TI0 JIJIS BBISCHEHUS MX
cTpoeHus. B HacTosiee Bpems aleTOKapMUHOBBIE Mperaparhl HCIONB3YIOTCS IS MOJcueTa
YUCIIa ICSAIIAXCS KIIETOK, YCTAHOBJICHHSI aHOMAJTUI BO BpEeMsI X JICJICHUS TP UCCIICIOBAHMSIX
MHUKPOCTIOPOT€HE3a, MEracloporeHe3a W CIepMaToreHesa, JUisl MOJAcCYeTa YWCIa XPOMOCOM.
HexoTopsie BpeMeHHBIE TIperapaThl MOXKHO CAENATh MTOCTOSHHBIMH.

METOIUKA IMTPUT'OTOBJIEHUS ALIETOKAPMHWHA
B xon0y 55Mi. TUCTHIITUPOBAHHOM BOJIBI T00ABUTH 45 MII. YKCYCHOM KHCIIOTHI U 3-4 T. KapMHUHA
B BUJIE SIPKO-KPACHOTO MOPOIIIKA WM HEKPYITHBIX KOMOYKOB.
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3aKphIB KOJIOY BOPOHKOM, KUISITUTH CMECh Ha MeaiieHHOM orHe 20-30 MUHYT, HE JOMyCKasi BbI-
OpacbIBaHMsI KUITALIECH KUJIKOCTH U3 KOJIOBI.
JlaTb cMecu OCTBITh U TPO(UIBTPOBATH B CKIISTHKY C IPUTEPTOM MPOOKOHA.
Y CKOpEHHIO OKPACKH KAPMUHOM CITOCOOCTBYET HAJIMYHE B pACTBOPE HEOOIBIIIOT0 KOJTMYECTBA HKe-
Je3a, KOTopoe J100aBIIAIOT K CMECH B BU/JIE KaIlellb YKCYCHOTO JKele3a.
B nuTonornyueckoil mpakTHKe MPUMEHSIOTCS Pa3HbIE CIIOCOOBI MPUTOTOBJICHHUS AlleTOKAPMUHO-
BBIX IIPENapaToB, IpU KOTOPBIX OOBEKTHI WM Cpa3y MOJBEPraroTCs BO3JIECHCTBUIO CMECH WU
IpeBapUTENbHO (PUKCUPYIOTCS.

OKPACKA BE3 ITPEJIBAPUTEJIbHON ®UKCAINHN
[Tpu u3yueHUH CIOPOreHHOMN TKAaHU U MbUIBLIEBBIX 3€PEH NBUIbHUKU NOTPYXkKarOT B KaILIIO alleTo-
KapMUHa Ha MPEJMETHOM CTEKJIEe U BBIABIMBAIOT UX cojep:kumoe. [lonas B pacTBop, CrioporeH-
Has TKaHb OBICTPO (PUKCHpPYETCS U HAUMHAET OKpAIIUBATHCs. Pa3naBUTh MBUTBHUKU MOXKHO CTEK-
JITHHOM IMaJI0YKOM WM MPH MOMOIIU JPYroro npeaMeTHoro crekia. [locne aToro kamio ¢ peak-
THUBOM 3aKpbIBalOT IIOKPOBHBIM CTEKJIOM. OKpalnBaHue 00bEKTOB YCHIMBAETCA IIPU OJ0TPEBa-
HUU Ha CIIUPTOBKE, HE AOBOAs N0 kuneHus. Ha mpemnapaTax, NpUroTOBICHHBIX TaKUM 00pa3omM
MOYKHO OIPEeNUTh (pasy peayKIIMOHHOTO JAEJICHUs MeH03a, MOJCUUTATh YHCIO XPOMOCOM, OIpe-
JEJIUTh KOJMYECTBO MbLIBIEBBIX 3€PEH, CPEIU HUX C KOJIMYECTBO CTEPHIIBHBIX U (DepTHIIbHBIX. B
KadyecTBe MOP(HOIOTHIECKOTO MoKa3aTessl GepTUIBHOCTH CITYKUT HATMYME BETETaTUBHON KIIETKU
C SAPOM WJIK ABYX CriepMueB. B arierokapMuHe sapa Xopoiro oOHapyKUBarOTCs, OKPAIIMBAIOTCS
B TEMHO-KpacHbI 1BeT. Conepxumoe (epTHIIBHBIX NBUIBIEBBIX 3€pEH, YACPKHUBas YaCTHUIIBI
KpacKH, OKpaIlIUBAETCs B CBETIIO-PO30BBIi 11BeT. [IpoTomnia3zma cTepuiibHBIX TBIIBIEBBIX 3€pEH HE
OKpAILMBAETCs, U CO3/1aeT BIIEYATIIEHUE, YTO MbLIbIAa COCTOUT U3 OJHON 000104uKku. Kpome Toro,
CTepUJIbHBIC 3epHA MEHBIINX pa3MepoB. OrnpeneneHue NporeHTa GepTUIbHOCTH MbLUIBIEBbIX 3€-
PEeH NPOU3BOAUTCS CIEIYIOLIUM 00pa3oM:
Ha npeameTHOE CTEKIIO HACBINAIOT MBUIBIY, JOOABIAIOT KAILTIO alleTOKapMUHA, 3aKPBIBAIOT T0-
KPOBHBIM CTEKJIOM U CJIETKa IIOJIOTPEBAIOT.
Kak Tonpko mpemnapaT okpacuTcs, ero mpocMaTpUBarOT Ol MUKPOCKOIIOM Ha MajiOM YBEITUYECHUU.
[TepeBenst Ha 6OBIIIOE YBEINYCHUE, CIUTAIOT BCE MBLUIBIIEBBIE 3epHA B ITOJIC 3pEHHUSI, TIOAPA3ICIISI
UX Ha CTEepUIIbHBIC (HEOKpaIlIeHHbIE) U (hepTHIIbHBIE (OKpallleHHbIE). 3aTeM MEePEIBUTAIOT CTEKIIO
B JIpyroe€ I0Jie 3pE€HUs U MOBTOPSIOT MojAcUeT. Jlanee BHIYMCIAIOT cpeiHEe 3HAUE€HU e, CIIOb3YS
JTaHHBIE TPEX MOJIEH 3pEHNUS.

3AHATUE Ne 6
PA3JEJ 1: HUTOJOI'MYECKHUE OCHOBBI PASMHOXXEHUSA
(KOJUIOKBUYM 110 PA3JIEJIY 1)
becnionoe pazMHO)KeHNE.
I'eHeTnyeckas CyniHOCTb MUTO3A.
JKW3HEHHBIN UK COMATHYECKOU KIIETKU. XapaKTEPUCTUKA CTaUM ITOATOTOBUTEIBHOTO IIEPHU-
oza.
XapaxTtepuctuka (a3 coOCTBEHHO MUTO34.
Tunsl MuTO3a. AMHUTO3 ¥ DHIOMUTO3.
ITonoBoe pa3MHOXKEHUE.
I'eneTnyeckas CyIHOCTb MEHO03a.
XapakTepucTrKa peTyKIHOHHOTO JACJICHHs Meio3a.
XapakTepHuCcTHKa SKBAllMOHHOTO JIEJICHUs MEH03a.

lO ['ameTOoreHes3 y )KHUBOTHBIX.

11. OnntotoTBOpEHUE Y )KUBOTHBIX.

12. CnoporameToreHnes y pacTeHUH.

13. OmnogoTBOpEeHHE Y pACTEHHIA.

14. HeperysipHble TUTIBI PA3MHOXKEHUS Y PACTCHUN M dKUBOTHBIX.

Jlureparypa:
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1. bakaii, A.B. I'eneruka /A.B. bakaii, U.1. Kouun, I'.I'. Ckpunaraenko. — M.: Koinoc, 2006.
—448 c.

2. 'enetuka: yueOHUK aiis1 cTtyneHToB By3oB /[lon pen. B.M. UBanoBa. — M.: AkaneMKHura,
2006. — 638 c.

3. I'pun, H. buonorus: 8 3 1. /H. I'pun, Y. Crayr, /. Tetinop; nep. ¢ anrn. P. Conepa. — M.:
Mup, 2002. —T. 3. —451 c.

4. Kumyne, 1.®. O6mras u monekyisipHas reneruka /U.0. XKumynes. — HoBocubupck: Cuo.
yHUBEDP. U31-Bo, 2007. — 479 c.

5. Ilyxanbckuii, B.A. Beenenue B renetuxy /B.A. Ilyxansckuii. — M.: KonocC, 2007. — 224 c.

6. [luroreneruka: yueOHOE TTOCOOME ISl CTYICHTOB MEIarOTMYEeCKUX BY30B / aBTOP-COCTaBU-
tenb B.®. Kupcanosa. — bnarosemenck: M3a-so BI'TTY, 2008. — 130 c.

PA3JIEJI 2. XPOMOCOMHBII YPOBEHb OPTAHU3AIIMA TEHETUUYECKOT' O
MATEPHAJIA
Tema 2.1. fnpo. CTPpYKTYpa U XUMHYECKHH cocTaB uHTepdasHoro siapa. Poab siapa B Ku3-
He/leATeJbHOCTH KJIeTKH.
SAHATUE Ne 7
LIEJIb: M3yunTh MOp(}OIIOTHIO, CTPYKTYPY YPOBHH OPTaHU3AIUH XPOMOCOM.
N3y4aeMble BOIIPOCHI:
1. XpOMOCOMBI UX THUIIBI U CTPOECHUE;
2. Knaccudukarum XxpoMocom;
3. [lutonoruyeckast U reHETUYECKasi HOMEHKJIATYPBbI.
JIABOPATOPHASA PABOTA
CTPOEHME U OPTAHU3ALIUA XPOMOCOM
1. PaccMOTpeTh M 3apUCOBaTh OCHOBHBIE THIIBI XPOMOCOM,;
2. PaccMoTpeTh U 3apucoBaTh CTPOCHHUE XPOMOCOMBI U IIOJIIUCATh €€ CTPYKTYPbI;
3. OOcy>xkaeHue KinaccupUKaIHi XpOMOCOM I10 MPEICTaBIEHHBIM IPE3eHTALUSAM.
Jlureparypa
1. bakaii, A.B. I'eneruka /A.B. bakaii, .. Kouun, I'.I". Ckpuniaraenko. — M.: Koinoc, 2006.
— 448 c.
2. 'enetnka: yueOHuk ans cryaeHtoB By3oB /[lon pen. B.M. UBanoBa. — M.: AkagemkHura,
2006. — 638 c.
3. I'pun, H. buonorus: B 3 1. /H. I'pun, V. Crayr, J. Teiinop; nep. ¢ anri. P. Conepa. — M.:
Mup, 2002. - T. 3. —451 c.
4. KXumynes, N1.®. O0mas u monexyispHas renetuka /U.d. )Kumynes. — HoBocubupck: Cuo.
yHUBEDP. U311-Bo, 2007. — 479 c.
5. Ilyxansckuii, B.A. Beenenue B renetuxy /B.A. Ilyxansckuii. — M.: KonocC, 2007. — 224 c.
6. Lluroreneruka: yueOHOe ocoOue JIsi CTYI€HTOB M€1arorH4ecKiX By30B / aBTOP-COCTaBU-
tenb B.®. Kupcanosa. — brnarosemenck: M3n-so BI'TIY, 2008. — 130 c.

Tema 2.2. CTPYKTYpPHasi OPraHU3alus XPOMOCOM
3AHATUE Ne 8
CTPYKTYPHASA OPTAHU3ALUA XPOMOCOM (auckyccust)
[[EJIb: N3yunTh ypOBHM OPTaHU3aLMN XPOMOCOM B KJIETOUHOM IIUKJIE.
Bomnpocs! 1511 06¢yxaeHus:
1. MonexyJIsipHBIN ypOBEHb OPTaHU3ALUU XPOMOCOM;
2. Hag MonexyssipHasi OpraHu3anus XpoMocoM;
3. Oprau3zanusi MUTOTUYECKON XPOMOCOMBI;
4. CTpyKTypHO NPOCTPAaHCTBEHHAs OpraHU3alUsl XpPOMOCOM.
3aHsTHEe IPOBOAUTCA B (hopMe MPECTABICHUS MPE3EHTALNN 0 KaXKIOMY BOIIPOCY, a 3aTEM HX
KOJUIEKTUBHOE O0CYXKICHHUE.

Jlureparypa:
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1. bakaii, A.B. I'eneruka /A.B. bakaii, .. Kouun, I'.I'. Ckpunmanuenko. — M.: Koinoc, 2006.
—448 c.
2. 'enernka: yueOHUK 11 cTyneHToB By30B /Ilox pen. B.M. IBanoBa. — M.: AkaneMKkHUTa,
2006. — 638 c.
3. I'pun, H. buonorust: B 3 1. /H. I'pun, Y. Crayr, /1. Teitnop; nep. ¢ anrin. P. Conepa. — M.
Mup, 2002. —T. 3. —451 c.
4. Kumynes, 1.®. O6mras u monekyisipHas reneruka /U.0. XKumynes. — HoBocubupck: Cuo.
yHUBEDP. U31-Bo, 2007. — 479 c.
5. Ilyxanbckuii, B.A. Beenenue B renetuxy /B.A. Ilyxansckuii. — M.: KonocC, 2007. — 224 c.
6. [luroreneruka: yueOHOE TTOCOOME ISl CTYICHTOB MEIarOrMYeCKUX BY30B / aBTOP-COCTaBU-
tenb B.®. Kupcanosa. — bnarosemenck: M3a-so BI'TTY, 2008. — 130 c.

Tema 2.3. DyHKIHOHAJIbHBIE IPEOOPA30BAHUA XPOMOCOM
3AHSATUE Ne 9-10 (4 gaca)
O YHKINOHAJIBHBIE ITPEOBPA3OBAHUA XPOMOCOM U USMEHEHHUE XPO-
MOCOMHOI'O HABOPA (3aumuta pedeparon)
LEJIb: M3y4unTh HUTONOrMYECKHE OCHOBHI (DyHKIIMOHAIBHBIX IPE0OPa30BaHUA, KOJTMUYECTBEHHBIX
Y Ka4€CTBEHHbIX U3MEHEHUH XpPOMOCOM.
3aHsTHe IPOBOAUTCA B (popMe 3aciylIMBaHUS JOKIIAJ0B, IO pedepaTaM MOArOTOBICHHBIM CTY-
JEHTaMHU C IIPEJICTaBICHUSIMHU [TPE3EHTAIIUH.
Tewmbl pedepaTos:
1. OBOIIOLIMOHHAS KOHLENIUS XPOMOCOM;
2. I'eneTnyeckuil KOHTPOJIb PEIUIMKALINY;
3. [NosmykoHcepBaTuBHEIH criocob permmukanuu JJHK;
4. DyXpOMaTUHOBBIE U FETEPOXPOMATUBHBIE YUACTKU XPOMOCOM,;
5. MyTanuu CBA3aHHBIE C U3MEHEHUEM YHUCIIA XPOMOCOM;
6. MexaHu3Mbl BOSHUKHOBEHHUSI XPOMOCOMHBIX ITEPECTPOEK.
Jlureparypa:
1. bakaii, A.B. I'eneruka /A.B. bakaii, .. Kouun, I'.I". Ckpuntaraenko. — M.: Koinoc, 2006.
— 448 c.
2. 'enetnka: yueOHuk ans cryaeHtoB By3oB /[lon pen. B.M. UBanoBa. — M.: AkagemkHura,
2006. — 638 c.
3. I'pun, H. buonorus: B 3 1. /H. I'pun, V. Crayr, J. Teiinop; nep. ¢ anri. P. Conepa. — M.:
Mup, 2002. - T. 3. — 451 c.
4. KXumynes, N1.®. O0mas u monexyispHas renetuka /U.d. )Kumynes. — HoBocubupck: Cuo.
yHUBEDP. U311-Bo, 2007. — 479 c.
5. Ilyxansckuii, B.A. Beenenue B renetuxy /B.A. Ilyxansckuii. — M.: KonocC, 2007. — 224 c.
6. Lluroreneruka: yueOHOe ocoOue JiIsi CTYJ€HTOB Ie1arorH4ecKuX By30B / aBTOP-COCTaBU-
tenb B.®. Kupcanosa. — brnarosemenck: M3n-so BI'TIY, 2008. — 130 c.

Tema 2.4. Kapuorun. IlocTtpoenne kapuorpaMmMbl. IBOJIONNA KADHOTHIIA
3AHATHUE Ne 11
KAPUOTHUIL. KAPUOI'PAMA. ITIOCTAPEHUE KAPUOI'PAMBI YEJIOBEKA.
I[[EJIb: N3y4nTh XpOMOCOMHBII YPOBEHb OpPraHU3AIMKY N'€HETUYECKOI0 MaTepuraa.
N3YYAEMBIE BOITPOCBI:
Mopdosnorust xpomocom.
XUMHUYECKU COCTaB XPOMOCOM.
CtpyKTypHas opraHusanus XxpoMaTHHa.
CaMoBOCIIpOM3BEEHUE XPOMOCOM B MUTOTUYECKOM LIUKJIE KIIETKH.
XO PABOTBI:
[To pucynkam, TabauiaM ¥ MUKpOIpenapaTamMm U3ydyuTb MOPGOJIOTHIO XPOMOCOM; 3apHCOBaTh U
MOJIMHUCATh €€ CTPYKTYPHbIE KOMITOHEHTBHI.
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2. M3yuyuTh TUIIBI XPOMOCOM, 3apHCOBATh U MOJNUCATh HanboJee pacpOCTpaHEHHBIE.
3. Paccmorpers KaprorpaMMmbl XpOMOCOM Pa3IHUHBIX OpraHu3MoB. M3yuuTh KapuorpaMmy yelno-
BEKa.
PABOTA B MAJIBIX T'PYIIIAX «IIOCTPOEHUE KAPUOI'PAMMbBI UEJIOBEKA»
[{EJIb: HayuuTbcs moaOupaTh TOMOJIOTUYHBIE XPOMOCOMBI, 00BEAUHSTH UX B TPYIIIIHI IO pa3Mepy
¥ MOP(OJIOTHHN U COCTABIATh KAPHOTPAMMY YEJIOBEKa.
3aanus A1 paboThl B MAJIBIX TPYHIIbI
1. M3yuuTh rpynmsl XpoMOCOM O TabJuIle: KapHOTHII U KapUOTrpaMMa YesIOBEKa.
2. PaccMoTpeTs mpuMephl MaTOJIOTUI, CBA3aHHBIX C HAPYIIEHHEM KOJIMYECTBA U CTPYKTYPHI MO-
JIOBBIX XPOMOCOM U ayTOCOM I10 aJIb00MY: T€HETHKA U MEIUIMHA.
3. 3aciymarb cOOOIIEHHE CTYIEHTOB 110 METOJaM IeHETHKH YeIOBeKa:
A) reHeasiornuecKui
b) nurorenernueckuii (OMOXMMUIESCKUI)
B) 6sn3HEnoBEIIM
I') monyIssMOHHBIN
J1) oHTOTeHETHYECKUI
4. TlocTpouTh KapuorpaMMy 4YeoBeKa Mo MpeuiokeHHON ¢oTorpaduu KapuoTUIa.
A) Ha penoxeHHOH poTorpadun KapuOTHIIA TPOCYUTATH KOJIMIECTBO XPOMOCOM, TIPE/IBa-
PUTENBHO O0bETUHUB UX B TPYTIIIHL.
b) BeIpe3aTh KaKayt0 XpOMOCOMY U Pa3JIOKHUTh UX HA YUCTBIN JIUCT OyMaru.
B) 00be1MHUTE TOMOJIOTHYHBIE XPOMOCOMBI B MAPhI U PA3NIOKUTh UX 110 TPYIIIIaM B PaHXHUPO-
BaHHOM IIOPSIJIKE.
') BbIIEUTH Mapy MOJIOBBIX XPOMOCOM.
J1) HaKJIenTh MX HA YUCTHIN JIUCT OyMark v MPOU3BECTH COOTBETCTBYIOIIHE MTOITUCH.

Tema 2.5. HexpoMocOMHOE HACJIEIOBAHUE.

3AHATHUE Ne 12
XPOMOCOMHBIN YPOBEHb OPTAHU3AIIUU TEHETUYECKOI'O MATEPHUAJIA
(KOJUIOKBUYM 11O PA3JIEJTY 2)
. 3HaUeHuEe KJIETOYHOI0 YPOBHS OPraHMU3allMH FEHETHYECKOT0 MaTepHraa.
. Slnpo. Mopdooinorus, GyHKIUU U CTPYKTYpa.
. Kapuonemma. Ctpoenue, XuMH4eCKU COCTaB U (PyHKIHH.
. Kapuonnazma. Xummuueckuii coctaB v yHKIUH.
. SLnpeiky. XUMAYECKUHA COCTaB U (QyHKIIHH.
. 3HaueHUe XPOMOCOMHOI'O YPOBHS OPTaHU3allMK TeHETHYECKOro MaTepHara.
. Mopdoorus u TUITEI XpOMOCOM.
. XMMHUYECKU COCTaB XPOMOCOM.
. YIbTpacTpyKTypa XpOMOCOM.
10. CtpykTypHas opranu3aiusi XpoMaTuHa.
11. Teopus cTpyKTypHOM HENPEPBHIBHOCTH XPOMOCOM B KJIETOYHOM IIUKJIE.
Jlureparypa

1. bakaii, A.B. I'eneruka / A.B. bakaii, 1.1. Kouun, I'.I'. Ckpunanuenko. — M.: Konoc, 2006.
—448 c.

2. 'enetuka: yuyeOHUK /Ui cTyJeHTOB By30B / [log pea. B.M. MiBanoBa. — M.: AkaneMKHUTa,
2006. — 638 c.

3. I'pun, H. buonorus: B 3 1./ H. I'pun, Y. Crayt, /1. Teitnop; nep. ¢ auri. P. Conepa. — M.
Mup, 2002. — T. 3. - 451 c.

4. Xumynes, N1.®. Obmas u monekynspHas reneruka / U.®. )Kumynes. — HoBocubupck: Cuo.
yHUBEp. U31-Bo, 2007. — 479 c.
5. Ilyxansckuii, B.A. Beenenue B renetuky / B.A. [lyxansckuit. — M.: KonocC, 2007. —224 c.

O 0 1N DN b W~
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6. llurorenernka: yaeOHOE 1mocoOue I CTYJJCHTOB MEIarOTHYECKUX BY30B / aBTOP-COCTABHU-
tenb B.®. Kupcanosa. — bnarosenienck: M3n-so BI'TTY, 2008. — 130 c.

6 IMJAKTUYECKHUE MATEPHUAJIBI VIS KOHTPOJISAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4Hble cpeACTBA, MOKA3aTeId U KPUTEPUH OLIEHUBAHUS KOMIIeTeHIHii

HNupexce
KOMILe- Oueno4yHoe IMoka3aTenu Kpurepun oueHuBanus
CPeACTBO OLICHMBAaHUS ¢()OpMHPOBAHHOCTH KOMIIETEHIM I
TeHI MU
CTyneHT oTBE€YaeT HeNpaBUIbHO, HEYETKO
Huzkuii 1 HeyOeouTeNbHO, aeT HeBepHble (op-
(HEeyJOBIIETBOPUTENIHHO) MYJIUPOBKH, B OTBETE OTCYTCTBYET KaKoe-
71100 MpeJICTaBICHUE O BOIPOCE
CrTyneHT oTBeYaeT HEKOHKpPETHO, ci1abdo
[Toporossiii apryMEHTUPOBAHO W HE YOETUTEIBHO,
Cobeceona- (YIOBIIETBOPUTENIBHO) | XOTS U UMEETCSl KaKOe-TO MPECTaBICHUE
[IK-2 | Hue, yCTHBIN O BOTpoce
ompoc [ IN— CTyaeHT oTBEYaeT B LIEJIOM IPaBUIIBHO,
(xoporo) HO HEIOCTaTOYHO I10JIHO, YETKO U yOenu-
TEJIBbHO
CraButcsi, €ciu NPOAEMOHCTPUPOBAHBI
. 3HaHUE BOIIPOCA M CaAMOCTOSITEIbHOCTD
Bricokuii
MBIIICHHS], OTBET COOTBETCTBYET TpeOo-
(oTHMYHO)
BAHMSM MPABUIILHOCTH, MOJHOTHI U apry-
MEHTHUPOBAaHHOCTH.
Hu3sknii KonuyecTBO npaBuiIbHBIX OTBETOB Ha BO-
(HeyJOBJIETBOPUTENBHO) IPOChl TecTa MeHee 60 %
[Toporossiii KonuyecTBO mpaBuiIbHBIX OTBETOB Ha BO-
TK-2 Tecr (YIOBIETBOPUTENBHO) | MPOCH TecTa oT 61-75 %
ba3zoBsIit KonnyecTBO npaBUIIBHBIX OTBETOB Ha BO-
(xopo0) npockl Tecta oT 76-84 %
Bricoknii KonnyecTBO npaBUIbHBIX OTBETOB HA BO-
(OTIIMYHO) npockl Tecta oT 85-100 %
Jloknaza cTyeHTy He 3a4MTBIBACTCS €CIIN:
e CTyJeHT He yCBOWJI 3HAUUTEIbHOM Ya-
CTH TPOOIIEMBI;
e Jlomyckaer CyIleCTBEHHbIE OIIMOKU U
HETOYHOCTH IIPH PAaCCMOTPEHUM €€;
Husknii e lcnbIThIBacT TPYJHOCTH B NpPAKTUYE-
(HeyIOBJIETBOPUTENHHO)| CKOM MTPUMEHEHUH 3HAHUI;
K-2 Pedepar (no- e He MoXeT apryMEHTHpPOBaTh HAy4YHbIE
KJI1aJ) MOJIOKECHUS,
e He dbopmynupyer BEIBOAOB 1 0000T111€E-
HUM;
e He BiajeeT NOHATHITHBIM aNapaToM.
3agaHue BHIMOIHEHO OoJiee YeM Ha MoJIo-
IToporossIii BuHY. CTyieHT OOHapyXUBaeT 3HAHUE U
(YIOBJIETBOPUTENILHO) | TOHUMAaHNWE OCHOBHBIX IMOJIOKEHHUN 3aja-
HUS, HO:
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e Tema packpbITa HEIOCTATOYHO YETKO U
MOJTHO, TO €CTh CTYJEHT OCBOWJI IIpO-
01eMy, 1O CYIIECTBY M3JIaraeT ee, Onupa-
SCh Ha 3HAHUS TOJBKO OCHOBHOM JHTEpa-
TYpBL;

e JlomyckaeT HeCyIIeCTBEHHbIE OIIMOKH
Y HETOYHOCTH;

e lcnbiThiBaeT 3aTpyJJHEHUS B MPAKTH-
YeCKOM MPUMEHEHHH IOJY4YEeHHBIX 3Ha-
HUM;

e (Cnabo apryMeHTHPYET Hay4HBbIE I10JIO-
KEHUS,

e 3arpynusercsi B (opMyIHMpOBaHHH
BBIBOZOB 1 0000IIEHNI;

e UYacTHuHO BIAJEET CHUCTEMOM TOHS-
THIA.

bazoBrrit
(xopor1o)

3a/1aHre B OCHOBHOM BBITIOJTHEHO:

e CTyIneHT TBEpIO YCBOWJI TeMmy, I'pa-
MOTHO | I10 CYIIECTBY HM3JIaraeT ee, OIH-
pasich Ha 3HaHHsI OCHOBHOM JINTEPATYPHI;
e He nomyckaer CylecTBEHHBIX HETOU-
HOCTECI;

e VBS3BIBACT YCBOCHHBIC 3HAHUS C IPAK-
TUYECKOU JIEATEIbHOCTBIO;

e ApryMeHTUpyeT Hay4Hble IOJIOXKe-
HUS,

e Jlemaer BBIBOABI U O0OOIICHUS;

e Brangeer cUCTEMOW OCHOBHBIX TOHS-
THH.

Bricokuii
(oTMYHO)

3agaHye BBINOJHEHO B MaKCHMAalIbHOM
ooneMme.

e Crynent r1iayOOKO H BCECTOPOHHE
YCBOWII TIpo0IIeMy;

e VBepeHHO, JIOTUYHO, TIOCTEI0Ba-
TEJIHHO ¥ TPAMOTHO €T0 U3JIaracr;

e Omnwmpasick Ha 3HAHUS OCHOBHOMU U JI0-
MOJIHUTENBHON JIUTEPaTyphl, TECHO MPH-
BSI3BIBACT YCBOCHHBIC HAYYHBIC TMOJIOKE-
HUS C PAKTUYECKOU e TEIbHOCTHIO;

e VYmeno oOOCHOBBIBAET U apTryMEHTHU-
pYeT BBIIBUTAEMbIC UM UJICH,

e JlenaeT BBIBOJIBI M OOOOIICHHMS;

o (CB0OOOAHO BIAACCT MOHATHIMHU.

[1K-2

Pa6ora B Ma-
JIBIX TPYTIIaX,
nabopaTopHas

pabora

Huzkuit
(HEey1OBJIETBOPUTENHHO),

OTBeT CTYACHTY HE 3aUNUTHIBACTCSI, €CITH:
e 3ajaHue BBINIOJIHEHO MEHEe, YeM
HaroJOBUHY;

e CTyJIeHT oOOHapy)XWBaeT HE3HaHHe
OoJIbIIIe YacTH TEOPETUYECKOTO MaTepH-
ana, JoIyckaeT rpyoble omIMOKH B METO-
nuke paldoThl, HE Cc(HOPMYIUpPOBANl BbI-
BOJIBI.
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[Toporossiii
(YIOBJIETBOPHUTEIILHO)

3agaHue BHIIOIHEHO OoJiee, 4eM Haroso-
BuHY. CTyZIeHT OOHapyXWBaeT 3HAHHE U
MOHMMaHue OOoJIbIIeH YacTH TeopeThde-
CKOT0 Marepuaia, He JOIMYyCKaeT IpyOnIxX
OIMOOK B METOAMKE Pa0dOTHI, HO:

® JIOMyCKAaeT HETOYHOCTH B TEPMHHOJIO-
THH;

® HEJOCTaTOYHO MOJHO M JIOKa3aTEeIIbHO
(bopMyIIUpyeT BBIBOJIBI;

u3JaraeT MaTepuall HENOCJIe0BaTEIIbHO
U JIOIYCKAEeT OIIMOKH B I3bIKOBOM 0(hOpM-
JICHUHU M3J1araeMoro.

bazoBsrii (xoporio)

3aJaHue B OCHOBHOM BBIIIOJIHCHO, METO-
JIMKa pabOThI BBIZICpYKAHA, TEPMUHOJIOTHS
coOmroaeHa, HO:

e B oryere (PUCYHKAax, cXeMmax, TaOJu-
1ax) JIONYIICHbl  MaJO3HAYMTEIIbHbIC
OIINOKH;

JIOMyIIeHo 1-2 HemoueTa B TOCIEIO0Ba-
TEIHHOCTH H S3BIKOBOM O(OPMIICHUH W3-
JIaraeMoro.

[1K-2

Komnnoxsuywm,
JTUCKYCCHSI

Huzkuit
(HEYJOBIIETBOPUTEIHHO),

CryneHT oOHapyKuBaeT HE3HAaHUE 00JIb-
el yacTU COOTBETCTBYIOIIEIO MaTepu-
aya, I0IMycKaeT OMmuOKHU B HOPMYIUPOBKE
OIpe/IeIeHNH, UCKaXalolUe HUX CMBICT,
HEBEpHO YHOTPeOJIIeT TEPMHHBI, Oecro-
PSI0YHO M3JIaraeT MaTepuall.

[Toporossilii
(YIOBIETBOPUTEIHHO)

CryneHT oOHapyKHBACT 3HAHUE U TIOHU-
MaHUE MPOrpaMMHOI0 MaTepuasa, Ho:

e M3naraer MaTepua HEMOJIHO U J10-
MyCKAaeT HETOUHOCTHU B ONPEAEICHUHN MO-
HATHH;

e He ymeer 060CcHOBaTh CBOU CYKICHUS
Y TIPUBECTU TIPUMEPBHL;

W3naraer MaTepuasl HENOCIEIOBATEIHEHO
U JIOIYCKAeT OLIMOKH B SI3bIKOBOM 0(hOpM-
JICHWHW M3J1araeMoro MaTepuaia.

bazosriit
(xoporo)

CryneHT oOHapyXHBaeT 3HAHUE U TIOHU-
MaHH€ MPOTPaMMHOT0 MaTepuaa, Ho:

e B oTBere J0MyIIeHb MaIO3HAYUTEb-
HBIE€ OIMOKU U HETOCTATOYHO TOJTHO
PacKpbITO CO/IepKaHKUE BOIIPOCA;

e He npuBeneHsl WILTIOCTPUPYIOIINE
MPUMEPHI, HEAOCTATOYHO YETKO BHIpaA-
KeHO 00001aroee MHCHHE CTYICHTA;
Honymeno 1-2 Hemouera B mociieqoBa-
TEITBHOCTH | SI3BIKOBOM O(DOPMIICHUU W3-
JlaraeMoro mMarepuaia.

Bricokwnii
(oTnHuHO)

CryneHT oOHapyKHBaeT rIyOOKoe U
IIPOYHOE YCBOEHHE MPOrPaMMHOI0 MaTe-
puana:
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e [losHO M3nmaraeT maTepuall, AaeT mpa-
BUJIBHOC OMPCACIICHUC OCHOBHBIX ITOHS-
THH;

e OOHapyXHBaeT MOHUMAHUE MaTEePH-
ajia, (BepHLIC OTBCTHI IIPU BUAOU3MCHC-
HUH 3aJI1aHUs ), MOKET 00OCHOBATh CBOH
CYXXIACHUSA, IPUMCHUTDH 3HAHUS HA ITPAK-
THKE, PUBECTH HEOOXOIUMBIE TIPUMEPHI;
W3naraer marepuan mocieqoBaTeIbHO U
MPaBUJILHO C TOYKH 3pEHUS HOPM JIUTEpa-
TYPHOI'O A3bIKa.

6.2 IIpomekyTouHasi aTTeCcTAMS CTYJAEHTOB MO IUCUHUILINHE

ITpomMexyTouHas aTTecTalus ABIAETCS IPOBEPKOU BCEX 3HAHUI, HABBIKOB M YMEHHUH CTY-
JICHTOB, IPUOOPETEHHBIX B IPOIIECCE N3YUEHUS JUCUUTUTMHBL. DOpMOii MPOMEKYTOUHOH aTTecTa-
LMY 110 AUCLUIIIINHE SIBJISETCS 3a4ET.

JI1st OLeHUBaHUSA PE3yJIbTATOB OCBOCHUS AUCLUIUIMHBI IPUMEHSIOTCS CIIEIYIOIINE KpUTe-
PHUH OLIEHUBAHUS.

Kpurepun oueHuBaHus YCTHOI'O OTBETA HA 3a4eTe

OneHka «3a4TeHO» BBICTABIIAETCS CTYIAEHTY, €CIIU:

BOTIPOCHI PACKPBITHI, U3JI0KEHBI JIOTHYHO, 0€3 CYIIECTBEHHBIX OIIMOOK, MIOKAa3aHO YMEHUE
WUTIOCTPUPOBATh TEOPETUUECKUE NIOJIOKEHUSI KOHKPETHBIMU ITPUMEPaMU, IPOJAEMOHCTPUPOBAHO
YCBOEGHHUE PaHEE M3YyUYEHHBIX BOIPOCOB, CPOPMUPOBAHHOCTH KOMIIETEHIIMM, yCTONYHUBOCTH HC-
HOJIb3yEMbIX YMEHHH 1 HaBBIKOB. JlOMyCKalOTCs HE3HAUUTEIbHbIE OLIMOKH.

O1neHKa «HE 3aYTEHO» BBICTABJISIETCS CTYACHTY, €CIIH:

HE PACKPBITO OCHOBHOE CO/Iep’KaHue yueOHOro MaTepuaa; 0OHapyKeHO He3HAaHUE WU He-
NOHMMaHue OOJbIIeH MM HanOoJee BaKHON 4acTH y4eOHOT0 MaTeprasia; JOMYIICHbI OIINOKY B
OIPECIICHUN MOHATUHI, KOTOPBIE HE UCIIPABJICHBI I10CJIE HECKOJIBKMX HABOISALIMX BOIPOCOB; HE
c(hopMUpPOBaHbl KOMIIETEHLIUN, YMEHUS U HaBBIKHU.

6.3 TunoBble KOHTPOJIbHBIC 3aJaHUA HJIX UHBIC MaTCPHAJIbI, HCOﬁXOI{I/IMLIe AJIA OHE€HKH
Pe3yJbTAaTOB OCBOCHUSA TUCHUIIIMHBI

BapuaHT TecTOBOrO 3a1aHNs VI NPOBEPKH HAYAIbHBIX 3HAHHUI (BXOIHO KOHTPOJIb)
3ananue 1. Beibepere oMH paBUIIbHBIN OTBET
1. Muro3 nmeer BaxHOE OMOJIOTHYECKOE 3HAUYCHHE, TTOTOMY YTO:
a. Jlexxut B OCHOBE Me€xaHU3Ma 00pa30BaHUs raMeT
6. SIBisercst UCTOYHMKOM KOMOMHATUBHOM N3MEHYUBOCTH
B. OOecneynBaeT M3MEHEHUE UCXOHOTO XPOMOCOMHOI'0 Habopa
r. OOGecneunBaeT paBHOBEPOSITHOE paclipe/ieIeHUe HAacleACTBEHHOr0 MaTeprana Mex 1y
JIOYEPHUMHU KJIETKaMU
2. Meiio3 mpoOMCXOIUT Ha CTAJUM FaMETOreHe3a:
a. Pa3mHOXeHus
6. Co3peBanus
B. PopmMupoBaHus
r. JleneHus
3. OcHOBHBIE COOBITHS S-TIepHOaa HHTEPA3bI:
a. Cunre3z ATO
6. Pemymmmkarnus [JHK
B. Penykuus xpomocom
r. Pemapanms JJHK
4. Kapuokunes — 370:



23

a. /[lenmenwue siapa
6. OOpazoBaHHe SAPHILIEK
B. PacTtBopeHme kaproieMbl
r. OOpa3oBaHH€ aXxpOMAaTUHOBOI'O BEpETEHA
5. Merakunes — 370:
a. OOpazoBaHue axpOMaTHHOBOTO BEpETEHA
6. OO6pazoBanue Merada3zHOM TUIACTUHKU
B. /JIBmKeHUE XpOMaTHUJ K 3KBATOPY KIETKH
r. PacxoxneHne XpoMOCOM K MOJIOCaM KJIETKH
6. Ha kakoii cTaauu KJIETOYHOTO IHUKJIA U3YYAI0T MOP(OIOTHIO XPOMOCOM:
a. IlIpodasbr
6. Meradass
B. Amnadazsl
r. Tenodassr
7. Kaxk Ha3pIBaIOTCS XpOMOCOMBI, HMEIOIINE BTOPUYHYIO MEPETIKKY:
a. TenoueHTpuYECKUMHU
6. MeraueHTpuueCcKUMU
B. CHyTHUYHBIMU
I.  AKpOLIEHTPHUYECKUMHU
8. CKOJIBKO XpOMAaTH]I COJICPIKUT XPOMOCOMA 110 OKOHYAHHUIO HHTEP(a3bl:
a. [Be
6. Omny
B. Yersipe
r. Heckonbko
9. Cunres u peaymukanus moiekyn JJHK npoucxoaur B:
a. Hurepdaze
6. HMHrepkunese
B. /Jlnakunese
r. IluroxkuHese
10. UaTepkuHes — 310:
a. IloaroToBUTENBHBIN MEPHOJ KO BTOPOMY JIEICHHUIO Meio03a:
6. Pacman 6uBaneHTOB Ha XpOMaTHIbI
B. Pacman xpomatus Ha XpOMOCOMBI
r. Ilepwox oT 0HOTO JENEHUS 10 CIEAYIOMIETO

3ananue 2. Hanumunre KpaTkuil NMCbMEHHBIN OTBET HA MTOCTABJIEHHBIE BOIIPOCHI
A) B uem Guosnoruyeckas CylmHoCTs MUTO3a?
b) CocraBbTe cxeMmy AelieHHs 1 00pa30BaHUs MOJOBBIX KIETOK

BapuaHT TecToBBIX 3aaHM A1 TEKYyLUel NPOBEePKH 3HAHUMI

TecToBoe 3a1anue « MUTOTHYECKOE TeTeHHE KICTKI»
1. MuTO3 NpOXOIUT:
a) B COMaTHYECKUX KJICTKaX;
0) B TeHEpaTUBHBIX KJIETKAX;
B) M B COMaTHYECKHX U B TEHEPATUBHBIX KIIETKAX.
2. [IpecrHTETHYECKH TePHO]] XapaKTepU3yeTcs:
a) cuate3zom JIHK;
0) cuHTe30M crienupuueckux O0EIKOB U HYKICOTHIOB;
B) JICJICHHEM IIUTOTIA3MEI.
3. K nauany kaxoit ¢a3sl MUTO3a pazpymiaeTcsi 000J04Ka sapa:
a) a"Hadaspbl;
6) npodassl;



B) MeTa(assl.

4. Ha xakoii cTaguu MUTO3a MIPOUCXOIUT JI€NIEHNUE IEHTPOMEDP XPOMOCOM:
a) a"nadaspbl;

0) npodassr;

B) MeTa(asbl.

5. MuToTndeckast akTHBHOCTb — 3TO:

a) J10JIs KJIETOK, HaXOIAIINXCS B MUTO3E;

0) cpeaHee KOJIMYECTBO XPOMOCOM B KJIETKE;

B) MPOIIEHT KJIETOK, OCYIIECTBUBIINX MUTO3.

6. lluTokenes — 3To0:

a) JIeTIieHue sAIpa;

0) JesieHue opraHeIu;

B) JIeJICHHE LIUTOILIA3MBbl.

7. Tenogasza — sto paza MuTO3a, IPU KOTOPOIA:

a) aKTUBHO KOHJCHCUPYETCS XPOMOCOMBI;

0) IEKOHIEHCUPYETCSI XPOMOCOMBI;

B) pa3pyliaercs sijiepHasi 000JI0UKa.

8. B pe3ynbpTaTe MuTO3a 00pasyroTCs:

a) IB€ J0YEepHUE KIETKHU, UICHTUYHbIE POJIUTEIbCKON KIIETKE;

0) 4eThIpe JOYEPHHUX KIICTKH, HICHTUYHBIC POIUTEIbCKON KIIETKE;
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B) YCTBIPC JOUCPHUX KIICTKHU, OTIIMYAIOIIUCCA OT pOI[HTGJ'IBCKOfI HE TOJIBKO Ha60pOM, HO U CTPYK-

TYpOH.

9. KineTouHbIii UK — ATO:

a) eproJI, OT HavyaJla )KU3HU JI0 THOETH KIIETKH;

0) nepuo/ OT OKOHYAHHsI OTHOTO MUTO3a U 10 OKOHYaHMS CIIEYIOLIETo;

B) MEPHOJ OT OKOHYAHHUSI OJJHOTO MHUTO3a H JI0 HayaJia CJIEIYIOIIEro.

10. Ha craguu uHTEpdasb:

a) MPOUCXOIUT MOATOTOBKA BHOBb 00Pa30BaBIINXCS KJIETOK K HOBOMY JICJICHHIO;
0) KJIeTKa HaXOAUTCS B COCTOSIHMM MOKOS;

B) KJIETKA JIEJUTCS MOMOJIaM.

11. B cTpyKTypy XpOMOCOMBI HE BXOIUT:

a) IICHTpOMEPa;

0) KUHETOXOD;

B) MHOT€H.

12. MOHOIIEHTPUYECKMMHU Ha3bIBAIOT XPOMOCOMBI:

a) MPUKPEIUISAIONINECS K BEPETEHY JCICHUS;

0) ¢ 01HOI LIeHTpOMEPOH;

B) MPUKPEIUISIONINECS HEHTPOMEPOH K MeTaazHOH IIIaCTHHKE.

13. OTHOUIeHNE ATUHBI JUIMHHOTO IUIeYa K JUIMHE KOPOTKOTO IIeYa XpOMOCOMBI, Ha3bIBAIOT:
a) IEHTPOMEPHBIM HHJIEKCOM;

6) abCOMOTHON ATMHHON XPOMOCOMBI;

B) IJIEYEBBIM HHIEKCOM.

14. OTHOLIeHNE ATUHBI KOPOTKOTO IjIeya K CyMMe JUIMH KOPOTKOTO U JJIMHHOTO TIeYa, Ha3bl-
BaIOT:

a) LEHTPOMEPHBIM HHJIEKCOM;

0) a0COIFOTHOM TJTMHHON XPOMOCOMBI;

B) IJICUEBBIM HH/IEKCOM.

15. MeTaneHTpu4ecKuMU XpOMOCOMAaMH Ha3bIBAIOTCS, €CIIN IIJIEYH XPOMOCOM:
a) paBHbI MEXly c0o00ii;

0) pa3HOI JUIUHBI;

B) OJIHO IIJIEUO OTCYTCTBYET.
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Tect «Ilepenaya reneTnueckord HHPOPMAIIUU B MPOIIECCE MOTOBOTO pa3MHOKEHHS. Meiio3 U ero
OMOJIOTUYECKOE 3HAYCHHE)»
Tect copepxut 25 3amanuii, u3 HUX 15 3aganuii — yacte A, 5 3agaHuil — yacth B, 5 3aganuii —
yacth C. Ha ero Beinmonnenue oroautcs 90 munyt. Eciiv 3a1anne He y1aeTcst BHITOIHUTH Cpasy,
nepeliagute K cienyrouiemy. Eciam octanercs Bpemsi BEpHUTECh K IMPOIYIIEHHBIM 3a/laHUSIM.
BepHo BbINIOTHEHHBIE 331aHUs YacTH A onleHuBaroTes B 1 6ai, gactu B — 2 6amna, vactu C — 5
0asioB.
Yacms A

K xasicoomy 3adanuio wacmu A 0anvl HECKOIbKO OMBEMO8, U3 KOMOPLIX MOIbKO OOUH BEPHDIII.
Buinonnus 3a0anue, gvlbepume 6epHulll Omeem u yKajxcume 6 O1anKe 0meemoa.
Al. Kapuotun sto0:

1. CoBokynHOCTb '€HOB

2. COBOKYITHOCTb NPU3HAKOB

3. HuapuBuIyalbHBI HA0OP XPOMOCOM COMATHUYECKOHN KICTKH

4. VHauBuIyanbHBIA HA00P XPOMOCOM TOJIOBOM KJIETKH
A2. Kapuoramus 3t0:

1. CnusHue sifep NOJOBBIX KIETOK

2. CnusiHHE SIep COMATHYECKUX KIIETOK

3. CrausHHe HUTOMIA3MbI TOJOBBIX KJIETOK

4. CrnusiHUe UTOIIa3Mbl COMAaTHYECKUX KIIETOK
A3. CuHramus 3t10:

1. CnusHue saep NOJOBBIX KIETOK

2. CnusiHHME Iep COMAaTUYECKUX KIETOK

3. ChusHHME IUTOIIIA3MBI TIOJIOBBIX KJIIETOK

4. CrnusHHe LHUTOIMIIA3Mbl COMATHYECKHUX KIETOK
A4. Penymuukanus 3To:

1. VYaBoenue monekyn JJHK

2. Cnumpamuzanus monekyn JJHK

3. Ywmenbuienue mosuexkyn JJHK

4. Jucnupanuzauusa mosekyn JJHK
AS. I'en 310!

1. Vuacrok monekynst JJTHK

2. VYuactok Monekyssl PHK

3. VYuacrok monekynsl JJHK wmu PHK

4. Y4acTok MOJIEKYJIbI Oelka
A6. I'eneTnueckuii Koz 3TO:

1. TpumnetHas mociaeI0BaTeNbHOCTh HYKJIECOTH OB

2. ITocrnemoBaTeabHOCTE AMUHOKHCIIOT B O€JIKe

3. CooTBeTcTBHE MOCIEI0BATENBHOCTH MKy KojoHaMu B M-PHK u amuHOKHCITOT B Oenke

4. CoOTBETCTBHE MEXy KOJOHAMU U aHTUKOJIOHAMHU
A’7. I'enoM 310:

1. CoBOKynHOCTb F€HOB B KApUOTHUIIE

2. COBOKYITHOCTh T€HOB B XpOMOCOME

3. COBOKYITHOCTh I'€HOB B ITape TOMOJIOTHYHBIX XPOMOCOM

4. COBOKYIHOCTh '€HOB B TaluyIOMHOM HAOOpEe XPOMOCOM
A8. I'pynna cuemnieHus 31o:

1. CoBOKymHOCTh T€HOB B KAPUOTHUIIS

2. COBOKYITHOCTh TEHOB B XpOMOCOME

3. COBOKYIHOCTH I'€HOB B IMape TOMOJOTHYHBIX XPOMOCOM

4. COBOKYITHOCTh T€HOB B TaINIOUTHOM HAOOpE XpOMOCOM
A9. MerakuHnes 3710:

1. [IBmxeHue XpoMaTH] K SKBATOPY KJIETKU U 00pa3oBaHue MeTa(a3sHON MIIaCTUHKH
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2. Tlpucnocobnenue, yaepxxuparomiee MeTada3HyO TUIACTHHKY
3. JlenmeHwue HUTOIIA3MBI
4. BoccTaHOBJIEHHE YTPAYCHHBIX CTPYKTYP KIETKH
A10. Meii03 y HOKpBITOCEMEHHBIX PACTEHUM TPOUCXOTUT
1. Ilpu oO6pa3oBaHuU Mera- U MUKPOCIIOp
2. B mponecce ¢popmupoBanus ramerodura
3. Ilpu oOpa3oBaHHMHM MOJIOBBIX KIETOK
4. Cpasy nociie 00pa3oBaHUs 3UTOTHI
All. Konsroranus 3to:
1. CxkpyumuBaHu€ 1m1€4 rOMOJIOIMYHBIX XPOMOCOM
2. CnusiHHE T71e4 TOMOJIOTUYHBIX XPOMOCOM
3. ObpazoBanue OUBaJICHTOB
4. OO6pa3oBaHHE XHaA3M
A12. Kpoccunrosep 3710:
1. OOMeH UIEHTUYHBIMU YYacTKaMH I'€HOB B TOMOJIOTHYHBIX XpOMaTHIaX
2. OOMeH TOMOJIOTUYHBIMU T€HAMU
3. OO6pazoBaHue rpyIi CHEMIeHUs
4. OOpazoBaHue Xuasm
A13. ®parmeHTanus 3To:
1. JlpoOnenue SULEKICTKH
2. OOpa3oBaHHe MHOTOSIZICPHOCTH B IPOIIECCE aMUTO3a
3. OOpazoBaHHe NOIUTEHHBIX XPOMOCOM
4. (OO6pa3oBaHuE TEIOMEP Ha XpOMOCOMax
Al4. B kakuX KIJIETKaX COACPKUTCS TaIUIOUIHBIA HA0Op XpOMOCOM
1. CnepmaToroHusx
2. OoroHusx

3. Tonapax
4. Oorumax
A15. B xakux KJIeTKax COACPKUTCS TUTIONIHBIA HAOOp XPOMOCOM:
1. T'omamax
2. Ootumax
3. Cnepmarugax
4. SlinekieTke

Yacts B

bynbre BHUMarenbHbl! 3aganus yact B MoryT ObITh 3-X TUIIOB:
1) 3amaHusl, B KOTOPBIX OTBET JOJKEH OBITH JaH B BHJE CIIOBA HJIH MPEIOKCHHS.
2) 3ajaHusl, COIePIKAIIIE HECKOJIILKO BEPHBIX OTBETOB;
3) 3amaHus HA YCTAHOBIICHUE COOTBETCTBUS,

B1. fIBneHnie NpOHUKHOBEHUS B IUTOIIIA3MY SIMIIEKJIETKH HECKOJIBKUX CIIEPMATO30M10B
Ha3bIBACTC ..........
B2. AnnenbHbIMY réHaMH Ha3bIBAKOTCS ..........
B3. BriOepute u3 nepeunciaeHHbIX TUIIOB Pa3MHOKEHUSI HEPETYIISIpHBIE:
Arnomukcuc
[Tonmucnepmust
[TapTeHorenes
. AHnporenes
5. Monocnepmus
B4. Kakue u3 nepedyncieHHbIX IPOLECCOB IPOUCXOIAT B Me03e:
1. Konbroramus
2. OOpa3oBaHHE MaTpPHKCa

rwpe
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3. OO6pazoBanue OMBaJICHTOB
4. KpoccuHrosep
5. Merakunes
6. OOpa3oBaHHE COMATHYECKUX KIETOK
B5. YcranoBurte coOOTBETCTBUE
Jlenenue KiaeTKu ®dasp1 nenenusa
1. Muro3 A) uarepdasa
b) nmpodasa 1
B) mpocaza 2
2. Meiio3 I') uatepkunes

) metodaza
E) renodaza
X) xapuokunes
3) UUTOKMHE3
W) merakunes

Yacts C
Otsersl k 3aganusim yactu C1 u C2 popmynupyiite B cBOOOIHOM KpaTKo# (hopme U 3amuchiBaiTe
B OJIaHK OTBETOB.

C1. Iloyemy B IepBOM JCIICHUH MEi03a HACTYIAeT PEayKIUs JUIIOUTHON (ha3bl B rarodasy?
C2. [loueMy reHETUYECKUN KOJT TPUILIETEH?
C3. Homummure BTopyto nenouky JAHK u u-PHK, 3Has mocnegoBaTenbHOCTh HYKJICOTHIOB B
nepoii nenu JJHK

-A-I'-I-u-T-T-A-H-0H-T'-A-T-LO-T'-T
JHK - |
u-PHK - |
C4. Ecnu B monekyne u-PHK conepsxkutcs 162 HykiieoTHaa, T0 CKOJIBKO aMUHOKHUCIOT OyAeT B
oOpa3yroniemcst menTuie?
C5. 3nas npasuno Yaprodda ycraHoBure, ckoiabko HykiaeotunoB I, Il 1 A BXoauT B cocTaB
mosiekynbl JIHK, ecnmu T B me#t 312, yto coctaBnsger 19 % or o0miero KoiaudyecTBa BCEX
HYKJICOTH/IOB B MOJIEKYJIE.

Tect « 'ameToreHnes u onJI010TBOPeHHE Y :KUBOTHBIX. HeperyisipHbie THIBI 0J10BOT0 pa3-
MHOKEHH 51
Huempyxyus ona cmyoenma
Tecm cooepocum 25 3a0anuti, uz Hux 15 3adanuti —yacms A, 5 3a0anuii — yacms B, 5 3a0anuii —
yacms C. Ha ezo evinonnenue omeooumces 90 munym. Eciu 3a0anue ne yoaemcs 8bInoaHUMb
cpasy, nepeuoume K ciedyioujemy. Eciu ocmanocs épems, sepHumecs Kk nponyujeHHuIM 3a0a-
HusiM. Bepro evinonnennvie sadanus wacmu A oyenusaromes 6 1 6ann, wacmu B — 6 2 6anna, ua-
cmu C— 5 6annos.
YACTb A
K kaosrcoomy 3a0anuro yacmu A 0amvl HeCKOIbKO OMBEmMos, U3 KOMOPbLX MOJIbKO OOUH 8EPHULIL.
Buinonnus 3a0anue, gvibepume 6epHblil Omeem u yKajxcume 6 0.1anKe omeemos.

Al. Bo Bcex XHMBBIX KJIIETKaX UMEIOTCS:
a) siapa

0) MUTOXOHAPUU

B) prbGOCOMBI

T') TU30COMBI

1) OI1C



A2. Kakue opraHou/ibl U3 NepeUnCICHHBIX Y4acCTBYIOT B cuHTe3e ATD?
a) komruiekce ["oybmxu

6) OIIC

B) puOOCOMBI

T') JIN30COMBI

1) MUTOXOHAPUU

A3. I'me cuHTE3UpyIOTCS PUOOCOMBI?
a) B sipe, B yU4acTKaxX dyXpoMaTHHa
0) B siipe, B SAPBIIIKAX

B) B anmnapate ['oibku

I') Ha IUIa3MaJIeMMe

A4. Kakyto (yHKIHIO BBIIIOJHSIOT pUOOCOMBI?

a) cuate3a ATD

0) cuHTe3a OEIKOB

B) CHHTE3a YIJICBOIOB U JINTIH/IOB

T') pacIIETJICHUs OPTraHUIECKUX MTOJIMMEPOB 10 MOHOMEPOB

AS. Kiterounast cteHka TpuboB 1 OakTepuil o0Opa3yercs us:
a) IEeJITIOJI03bI

0) MyKOIIOJIMCaXapuI0B

B) KepaTHHA

r) dhochomunuaoB u GenTKOB

A6. Kakyro (GyHKIHIO BBITOTHSIOT JIU30COMBI?
a) KJIETOUYHOTO MHILIEBAPEHUS

0) cuHTE3a YrIeBOJAO0B U JUIUI0B

B) TPAHCIIOPTHYIO

r) cuare3a ATO

AT7. Kakue nponeccsl IpOUCXOAST B MATPUKCE MUTOXOHIPUIA?
a) pacuienjeHue 6eIKoB 10 AMUHOKUCIIOT

0) okucnurensHoe GpochopunupoBanue u cuHTe3 ATO

B) pacllerieHHe KUPHBIX KHCIOT U TPEXaTOMHBIX YTJIEBOI0B
') CUHTE3 yIJeBOJIOB U JIUIHI0B

AS8. Kakoii 0emok o0pazyeT MUKpOTPYOOUKH B DYKapHUOTUYECKHUX KIIeTKaxX?
a) aKTUH

6) TyOynuH

B) MHO3HH

') KepaTuH

A9. Kakue keTouHble OpraHOU bl HE 00pa3yIoTCs B KIETKE 3aHOBO U JOJKHBI HACTIEI0BATHCS
OT MaTepUHCKOUN KIETKU?

a) OIIC

0) prubocoMbI

B) KoMIuieKc [ onbmKu

T') TM30COMBI U MUKPOTEIbIIa

1) MUTOXOHAPUU U XJIOPOTLIACTHI
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A10. Kakue kneTouHbie opraHou bl U3 nepeurcienHsix cogepxkar JAHK, otnuunyro ot [IHK
sanapa?

a) [CHTPUOIH

B) OIIC

') KOMIUIEKC ["onb1Kku

1) MUTOXOHAPUU

€) puOOCOMBI

All. lluTormnasma KJIETKH 3arojHeHa IMCTEPHAMH TPaHyJISIPHOH (IIepOX0BaTO#) SHI0IIIa3Ma-
Tuyeckoi cetu. Kakoil npouecc MHTEHCUBHO UAET B KileTKe?

a) ¢arouuros

0) cUHTE3 JIUMUI0B

B) CUHTE3 OEJIKOB

') CUHTE3 yIJIEBOJIOB

A12. TIpn uMnperHanuu cepedpoM B IUTOIIIA3ME KJIETKU OOHAPYKEHBI MHOTOUMCIIEHHBIE TIepe-
IUIETAIOIINECS] HUTH, OCOOCHHO I'yCTO PACIIONIOKEHHbIE BOIM3H Apa U Mia3ManeMMbl. UTo 3To
3a oOpaszoBaHue?

a) MUKPOBOPCUHKH

0) MUTOXOHIpUU

B) pOOCOMBI

') LUTOCKENET

A13. Yto Takoe noinuTeHus?

a) BUJI DHIOPETIPOTIYKIUHU — YBEIUYECHUE MACChl XPOMOCOM
0) BUI SHIOPETIPOAYKIIUN — YBETUUCHUE YHUCIIA XPOMOCOM
B) BU/JI OCCIIONIOTO Pa3MHOKCHUS

T') BHJI TIOJIOBOTO Pa3MHOKEHUS

Al4. AmuTo3 (mIpsiMoe JiefieHue) MPOUCXOIUT B:

a) MPOKapHOTHUECKUX KIIETKaxX

0) KJIeTKax BBICUIMX PAaCTEHUN

B) MOJIOBBIX KJIETKaX

') B CTapEIOIIKX U BBICOKOIN(PEepeHTUPOBAHHBIX 3YKAPUOTUUECKUX KIIETKAX
nma+r

A15. DpUTPOIUTH MIIEKOMTUTAIONINX JHUIIEHBI pa. CIIOCOOHBI JIU 3TH KIETKU JACTUTHCS?
a) na
0) Her
B) CIIOCOOHBI MPU OTIPEAETIECHHBIX YCIOBUIX
YACTb B

byoeme snumamenvuol! 3aoanus wvacmu B mozym 6vimb mpex munos:

1) sa0anus, cooepoiicawjue HeCKOILKO 6ePHBIX OMEEMO8;

2) 3a0aHue Ha YCMAHOBICHUE COOMBEMCMBUSL;

3) 3a0anus, 6 Komopwvix omeem A01HCeH ObIMb OAH 6 8UOE YUCLA, CTIO8A, CUMBOILA.
B1. YcranoBuTte COOTBETCTBHE THIOB KJIETOK M UMEIOIIMXCSI B HUX OPraHOUIOB.

Knetkn Opranousl
1. TIpokapuotuyeckue A. MutoxoHipun
2. DyKapuOTHYECKHE IInacTuner
b. Hykneounn
Tunakouasl
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B2. Ykaxure, Kakoil U3 yIJI€BOJIOB HCIOJIb3YETCS B KAUECTBE 3alIaCHOTO MUTATEIBLHOTO BEIIE-
CTBa B KJICTKax paSHbIX OpFaHI/I3MOB.

Knetkn YraeBosl
1. Pacrenuii A. I'mukoren
2. TI'pubon b. Kpaxman
3. JKuBOTHBIX

B3. YcTraHoBUTE COOTBETCTBHE.

OpraHouJibl XapakTepUCTUKU
1. Kryruku A. Kopoue
2. PecHuuku b. KonnuecTBo B KJIeTKax — 10 HECKOJIBKHUX JECATKOB
B. JIBuKyTCs B IIIIOCKOCTH
I'. Inunnaee
. KonnuecTBo B KJI€TKax — ThICSYU
E. JIBUXyTCs B TPEXMEPHOM IIPOCTPAHCTBE

B4. B nensmieiics kiaeTke He 0OHAPYKUBAETCS SIIPO, XPOMOCOMBI PACTIONIOKEHBI ABYMS TPYII-

[IaMH BbIIIE U HU)KE SKBATOPUATIBHOMN IJIOCKOCTH KJIETKH, XOPOILO 3aMETHBI HUTU BEpeTeHa Je-

nenust. Kakoil pase MuT0O3a COOTBETCTBYET TaKasi CTPYKTypa KIETKU?

BS5. B kakoM zeneHnu Melo3a K MotocaM KIETKU PacXoAsTCsl TOMOJIOTMYHbIE XPOMOCOMBI?
YACTb C

Omeemul k 3a0anuam wacmu C ghopmynupyeme 6 Kpamkoii 60060010 popme u
3anucvleaeme 6 O1AHK OMEEMO8.

C1. CocraBbTe cxeMy 4epeOBaHuUs Tario U JUILIO (a3bl B IPOLIECCE TaMETOreHe3a y JKUBOTHBIX
1 JeJIoBEKa.

C2. Beigenurte yepThl CXOJICTBA U OTJIMYHUS B MPOIECCaX CIIEPMATOraMeTOreHe3a 1 OBOraMeTore-
He3a y )KUBOTHBIX U YEJIOBEKA.

C3. Onuiute cxemy apo0sieHus SHIEKIETKH Y KUBOTHBIX.

C4.Kak npoucxouT Mpolecc OII010TBOPEHUS Y KUBOTHbIX?

C5.HeperynspHble TUIIBI OIUIOAOTBOPEHUS Y PACTEHUN KUBOTHBIX.

IIpuMepsI TeCTOBBIX 3aIaHUI 1)1 UTOTOBOH IIPOBEPKHU 3HAHUHI
Hucmpyxkyusa ona cmyoenma
TecT comepxut 25 3ananuid, u3 HUX 15 3amanuii —vacte A, 5 3aganuii —vacte B, 5 3amanmii —
yacTth C. Ha ero BeimonHenue orsoautcsa 90 munyt. Eciu 3aganue He yJaeTcsi BHITIOJIHUTD
cpa3y, nepenaute K cneayroomniemy. Ecinu octanercs BpeMsi BEpHUTECH K MTPOITYIEHHBIM
3a1aHusIM. BepHO BBIMOTHEHHBIE 3a7jaHUs YacTH A olleHuBaroTcs B 1 6ai, yactu B — 2 6anna,
gactu C — 5 6amnos.
Yacrs A

K kaxaoMy 3a1aHnIO 4acT A JJaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO OJWH BEPHBIMN.
BrinmonnuB 3a1anue, BHIOEpUTE BEPHBIN OTBET M YKAXKUTE B OJJaHKE OTBETOB.
Al. Kapuotun 3t0:

5. COBOKYITHOCTbH T€HOB

6. COBOKYITHOCTH MPU3HAKOB

7. VHnuBuayanpHBI HAOOP XPOMOCOM COMAaTUYECKOM KIIETKU

8. MuauBuayanbHBII HAOOP XPOMOCOM MOJOBOM KIETKH
A2. Kapuoramus 3T0:

5. CnusiHHE P MOJIOBBIX KIETOK

6. ChnusiHHE Iep COMATHYECKUX KIETOK

7. CnusiHHE [UTOIIA3MBbI TTOJIOBBIX KIETOK

8. CinusiHHe TUTOIIA3Mbl COMAaTHYECKHUX KIETOK
A3. Cunramus 3T10:



Crnusinue siiep NOoJO0BBIX KIETOK
CnusiHue siiep COMaTHYECKUX KIIETOK
CrnusiHue UTOIUIa3Mbl MTOJIOBBIX KJIETOK
. CnusiHMe UUTOIIIa3Mbl COMATUUECKUX KJIETOK
A4. Penymukanus 3To:
5. VYnasoenue monexyn JHK
6. Crmpanuzanus monekyn JJHK
7. Ywmenbmenue monekyn JJHK
8. Jucnmpanuzarus mosekyn JJHK
AS. T'en aro:
5. VYuactok monekyisl JJHK
6. VYuactok monekynsl PHK
7. Yuacrok monekynsl JJHK nimn PHK
8. VYwuacTok MOJIEKyJIbI Oenka
A6. 'eneTuecKu KO ATO:
5. TpurierHas Mociaea0BaTeNIbHOCTh HYKJICOTH/IOB
6. IlocnemoBaTenbHOCTH AMUHOKHUCIIOT B O€JKe

N o
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7. CoOTBeTCTBHE NOCIEI0BATEIBHOCTH MeX Ay Kononamu B M-PHK n amunokucnor B 6emnxe

8. CooTBeTcTBUE MEXIY KOJOHAMHU U aHTHKOJIOHAMHU
A7. I'enom 310:
5. COBOKYMHOCTb '€HOB B KQpUOTHIIE
6. COBOKYITHOCTh T€HOB B XpOMOCOME
7. COBOKYITHOCTb F'€HOB B Iape TOMOJIOTHYHBIX XPOMOCOM
8. COBOKYITHOCTh T€HOB B TaIIONHOM Ha0OPE XPOMOCOM
AS8. I'pynna cueruieHus 31o:
5. COBOKYITHOCTb I'€HOB B KapUOTHIIE
6. COBOKYITHOCTH T€HOB B XpOMOCOME
7. COBOKYITHOCTb I'€HOB B I1ape€ TOMOJIOIMYHBIX XPOMOCOM
8. COBOKYITHOCTb F'€HOB B rarIoONAHOM Habope XpoMOCcoOM
A9. Kakoiif meTo reHeTuku Ob11 pazpadoran I'. Menaenem
1. T'eneanmormyeckuit
2. T'ubpuaomornveckuii
3. IluroreHernueckuii
4. TlonmynsanrOHHBIN
A10. Kak Ha3pBaeTcst 1 3axkoH Menpaens
1. 3akoH pacuierieHust
2. 3akoH HE3aBUCUMOTO HACJIeIOBaHUS MPU3HAKOB
3. 3akoH eMHOOOpa3usi THOPUIOB
4. 3aKoH YHCTOTHI TaMeT
A1ll. Kakoe u3 TaHHBIX CKpEIIUBAaHUHN aHATM3UPYIOIIIEEe

1. AAxaa
2. Aax Aa
3. Aaxaa

4., Aax AA

A12. CxonbKo (PEeHOTUITMYECKUX KJIACCOB 00pa3yeTcs MPU CKPEIIUBAaHUU AUTETEPO3UTOTHBIX
oco0ell B cilyyae HEIOJIHOIO IOMUHHUPOBAHUS:

1. 4
2. 8
3.9
4. 16

A13. CxonpKo U Kakue raMeTsl oopasyer cienyrouuii monurunopua AaBesCCJ/]
1. 8 ABC/{u 8 aBC/]



2. 2 ABCJl; 2 ABC/I; 2 aBC/I; 2 aBC/]
3. 4 ABCJ/I; 4 ABCJl; 4 aBC/I; 4 aBC/]
4. 16 ABC[ u 16 aBCJ]
A14. CKOTbKO TEHOTHITMYECKUX KJIACCOB 00pasyer cienyromuid nonuruopun AaBeCclln x

AaBsCc/ln
1. 9
2. 27
3. 81
4. 243

A15. CxonpKko KOMOMHAIIMI TEHOTHIIOB 00pa3yeTcst pU CKPEIIMBAHUY CIEAYIOMINX
nosmruopuaoB AaBeBCc x AaBsCc

1. 16
2. 8
3. 64
4. 128

Yacrs B
byabre BHUMarTenpHbl! 3aganus yactu B MoryT ObITh 3-X TUIIOB:
4) 3amaHusl, B KOTOPBIX OTBET JIOJIKCH OBITh JaH B BUJIC CJI0OBA HIIH MPEII0KCHHUS.
5) 3amanus, coJeprkalnie HECKOIbKO BEPHBIX OTBETOB;
6) 3amaHMs HA YCTAHOBJICHHUE COOTBETCTBHSI.
B1. fIBnenue npoOHUKHOBEHUS B IUTOILJIA3MY SIMIIEKJIETKH HECKOJIBKUX CIIEPMATO30H10B
Ha3bIBACTCS
B2. AnnenbHbIMH reHaMH Ha3bIBAIOTCS
B3. BeibepuTte 13 epeunciICHHBIX TUIIOB Pa3MHOKCHHS HEPETYISIPHBIC:
6. MonocnepMus
7. Tlonucnepmus
8. IlapreHorenes
9. Amnporenes
10. I'mHorenes
B4. Beibepute ycioBusi, o0ecrieurnBarone pacuierienne npusHaxkos 3:1
1. PaBHOBeposTHOE 00pa3oBaHUE BCEX TaMET
2. HaxosxneHue reHoB B TOMOJIOTHYHBIX XpOMOCOMaX
3. PaBHOBeposiTHas BCTPEYaeMOCTh BCEX raMeT
4. TlomHast )kM3HECTTOCOOHOCTH 3UTOT
5. TlomHoe mposiBNEHUE MPU3HAKA
6. Hamuume HeperyIspHBIX THIIOB OILIOIOTBOPEHUS
B5. YcranoBute cOOTBETCTBHE
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Jlenenue KiaeTku ®a3zkpl JeNeHus

3. Muro3 A) unrepdaza
b) mpodaza 1
B) npodasa 2
4. Metio3 I') uarepkunes
1) metadaza
E) tenodaza

Yacte C

OrtBertsl k 3a1anusaM yactu C ¢popmyupyiiTe B cBOOOAHOM KpaTKoii (hopMe U 3amuchIBaiiTe B

OJIaHK OTBETOB.

C1. Ilouemy B miepBOM JCIICHHH MEi03a HACTYIIAET PEAYKITUS JUTUIONTHON a3kl B rarmwtodazy?

C2. Ilouemy reHeTUYECKUI KO/l TPUIIIIETEH?
C3. Ilouemy reHeTHYeCKUI KO/ YHUBEpPCAIEeH?
C4. [louemy T€HETHYECKU KOJI CYMTACTCS BBIPOXKICHHBIM?
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C5. IloueMy MHUTO3 Ha3bIBAIOT HEMPSAMBIM JICJICHUEM KIIETKU?

3aganus AJ151 padboThl B MAJIBIX IPyNIax

1. I3yuuTh rpymisl XpOMOCOM MO Ta0iuIle: KapUOTHIT M KapuorpaMMa YelloBeKa.
2. PaccMOTpeTh pUMeEpHI MAaTOJIOTUH, CBSI3aHHBIX ¢ HAPYLIEHUEM KOJIMYECTBA U CTPYKTYpPBI IO-
JIOBBIX XPOMOCOM U ayTOCOM I10 aJIb00My: TeHETHKA U MEIULIMHA.
3. 3aciymaTh JOKJIAJbl CTYJEHTOB 110 METOJaM I'€HETUKH YEJIOBEKa!
4. ITocTpouTh KapuOrpaMMy YeIOBEKa 10 MPEATI0KEHHON GoTorpaduu KapuoTuna.
A) Ha npensoxkeHHOM dororpaduu KapuoOTUIIa IPOCYUTATH KOJIUYECTBO XPOMOCOM, IIpe/iBa-
PHUTEIBHO OOBEAMHUB UX B TPYIIIHL
b) BeIpe3aTh KaXKayr0 XpOMOCOMY U PA3JI0KHUTh UX Ha YUCTBIN JIUCT OyMaru.
B) 00beaHUTE TOMOJIOTUYHBIE XPOMOCOMBI B TAPHI ¥ Pa3JI0KUTh UX 0 TPYIIIIAM B PaHKHPO-
BAHHOM MOPSAKE.
I') BbIIE€AUTH Mapy MOJIOBBIX XPOMOCOM.
J1) HakJIeuTh UX HA YUCTHINA JUCT OyMaru v MPOU3BECTH COOTBETCTBYIOLIUE MOIHICH.

~ow

NoakowhE

o

9.

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

Bonpochbl K ycTHOMY Onpocy Ha 3aHSITUM (TPeICTABJIEHbI B IPAKTHKYMe)
Muto3. ['eHeTHYECKask CyIIHOCTh MUTO3a.
Knetounsiii uuki. [loHdaTre kiIeToYyHOro MMKIA, €ro nepuoanl (MHTepdasza, COOCTBEHHO
MUTO3, HHTEp(da3a).
®da3pl MuToO3a (Ipodaza, metadasa, anadasa, Tenodasza) X xapaKTEPUCTHKA.
Tunel MUTO3a: aMHTO3, (hparMeHTAIHS, SHIOMUTO3, TIOJTUTCHHUS, TTOTUTUIONTHSL.

Bonpocsl cobecenoBanus:
Yo u3yyaer HayKa HIUTOT€HETHKA;
I/ICTOpI/ISI OTKPBITHA U U3YUCHUS KIICTKH,
MeToabl n3y4eHHusl KIETKH;
DTanel Pa3BUTHUA HUTOICHCTHUKU,
MeToapl U3y4eHHsI HTUTOT€HETHKU;
Bzanmocssa3b HAayK OUTOJIOTUH, TCHCTHUKHU U HUTOICHCTUKH.
3HAUEHUE LUTOJOTUYECKMX OTKPBITUH B M3YYEHMHM BOIPOCOB HACJIEICTBEHHOCTH H
HN3MCHYMUBOCTHU OPraHU3MOB.
ITepBblii ypOBEHBb OPraHU3ALMHA XPOMOCOM
XpoMatuH, CTPYKTypa U (pyHKINH;
BTopoii ypoBeHb Opranuzanuy XpoMOCOM
Xpomartusl, 00pa3oBaHHE XpOMaTH/I B ITPOLIECCE PEAYIIITUKALINN;
XpOMOCOMBI, CTPOCHHE, XUMUYECKUH COCTaB, (YHKIINHU;
Tumel xpomocoMm;
Y ABTpacTpyKTypa XpoMOCOM.
N3meHenne CTpyKTypbl XpOMOCOM B )KU3HEHHOM LIMKJIE KIETKU.
Crimpanuzanus 1 Jecupain3aiys — OCHOBAa CTPYKTYPHO-(YHKIMOHAIBHBIX NMpeodpazo-
BaHHUU XPOMOCOM.
Tumnbl 1 MexaHu3Mbl AU} epeHInanbHOT0 OKpALTMBaHUS.
HI/ITOHOFI/ILIeCKI/Ie MCXaHU3MBbI PCILIMKAIHUHN.
[MuTonmornyecknue MeEXaHU3Mbl TPAHCKPHUIILIMH.
HI/ITOHOFI/ILIeCKI/Ie MCXaHU3MBI CEeTrperanuu.
Konbroranus xpoMocom, MEXaHU3MBI.
H3meHeHne XpoMOCOMHOT0 Habopa
CTpyKTypHBIE H3MEHEHUSI XPOMOCOM U MX KIaCCU(PUKALIHSL.
BOHpOCbI IJISI MOATOTOBKH K JUCKYCCUM:

1. HUcropus OTKpPBITHS KIETKH,
2. OCOOCHHOCTH CTPOCHHUS MTPOKAPUOTHUECKON U YKAPHOTHICCKON KIICTKH;
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CxoACTBa M pa3IHuUsl PAaCTUTEIHHOM , dKUBOTHOM ,rpHOHON U OaKTEpHAIIBHON KIICTKH;
Oco0eHHOCTH TeHETUYECKOTO ariapara MPOKapuOTHUECKON 1 SyKapHOTUIECKON KIIETOK.
MonekysipHbIil ypOBEHb OpraHU3aIH XPOMOCOM;

HapmounekynspHast opraauzamus XpOMOCOM;

Opranuzanys MUTOTUYECKON XPOMOCOMBI;

CTpyKTYypHO MPOCTPAHCTBEHHAS] OPraHU3AIHSI XPOMOCOM.

N Ok w

Bomnpocsl kosiokBuyMa «Crnoporameroretes u orio0oTsopenue y pacrenuii. Heperyasip-
Hble THNbI M0JIOBOT0 PA3MHOKEHUS Y PACTEHUID:

1. Becnosoe pa3MHOKEHUE.

2. T'enetnueckas CyIIHOCTb MUTO3a.

3. JKuzHeHHBIN HMKI COMAaTHYECKON KIETKH. XapaKTepUCTHKA CTAJAUN MOATOTOBUTEILHOTO T1e-
puoja.

4. Xapakrepuctuka a3z cCOOCTBEHHO MUTO3A.

5. Twunsl Muro3a. AMUTO3 ¥ DHIOMHUTO3.

6. IlonmoBoe pa3MHOXEHHE.

7. Tenernueckas CyIIHOCTh MeH03a.

8. XapakrepucTruka peayKIHMOHHOTO JEJICHUS MeHo03a.

9. XapakrepucTrKa SKBAIlHOHHOTO JIEJICHHS MeH03a.

10. l'ameTorenes y >KHBOTHBIX.

11. OnogoTBOpPEHHE Y )KUBOTHBIX.

12. CnoporameToresnes y pacTeHUH.

13. OmnogoTBOpeHNEe y pacTeHHIA.

14. HeperynspHble THUIIBI PA3MHOXKEHHUS Y PACTCHHUI U )KUBOTHBIX.

Bonpocel Ko/10KkBHYMa «XPOMOCOMHBIN YPOBEHb OPraHU3AlMM I'EHETHYECKOI0 MaTepH-
ana»:

. 3HaueHue KJIETOYHOI'0 YPOBHS OpPraHU3alluy FeHETUYECKOro MaTepuaia.

. Slapo. Mopdonorus, GyHKIHU U CTPYKTYpa.

. Kapuonema. Ctpoenue, XuMH4eCKUii cOCTaB U (QYHKIUU.

. Kaprnoruazma. Xumuueckuit coctaB u GyHKIHU.

. A npeimky. XUMHUECKUN cOCcTaB U QyHKIUH.

. 3HaU€HNEe XPOMOCOMHOI'0 YPOBHS OPTaHU3alMY T€HETHYECKOr0 MaTepHraa.

. Mopdonorust 1 TUIIBL XpOMOCOM.

. XMMHAYECKU COCTaB XPOMOCOM.

. YIIBTpAacCTpyKTypa XpOMOCOM.

10. CtpykTypHas opranu3anus XpoMaTuHa.

11. Teopus cTpyKTypHOM HENPEPBIBHOCTU XPOMOCOM B KJIETOYHOM IUKJIE

O 00 1N DN K W —

TeMbl JOKJIAIO0B:
Hcropust OTKpBITUS U U3YUYEHUS sapa
Crtpoenue u GyHKIIUUA KapUOIEMbI
CoctaB 1 PyHKIIMU KapUOTLIIa3MbI
Crtpoenne, GyHKIIUH U YIBTPACTPYKTYPa SIPHIIICK
CtpykTypHOE U QYHKIIMOHATHHOE COCTOSTHHE XPOMOCOM B KJIETOYHOM ITHKJIE
XpoMaTHH: yIbTPACTPYKTYpa, XUMHUIECKUN COCTaB, GyHKIIUH
XpPOMOCOMBI: YIBTPACTPYKTYPa, XUMHUUECKH cOCTaB, GyHKINU. THUITBI XPOMOCOM.
JKU3HEHHEBIN UK COMAaTUYECKON KIETKHA

N akwNE

Tembl pedepatoB:
1. DBousoLMOHHAs KOHLEMIHUS XPOMOCOM;
2. T'enermueckuii KOHTPOJIb PEIUTHKAIINY;
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[TomykoHncepBatuBHBIH criocod permukamun JJHK;
OyXpOMaTHHOBBIE U TE€TEPOXPOMATUBHBIE YUaCTKH XPOMOCOM;
MyTanuu cBS3aHHbBIE C U3MEHEHHUEM YHCIIa XPOMOCOM;
Mexanu3Mbl BOSHUKHOBEHHUS XPOMOCOMHBIX IIEPCCTPOCK.
Oco0eHHOCTH IUTOIIA3MAaTUYECKOTO HACIEeI0OBAHUS
HJIaCTI/II[HaSI HaCJICACTBCHHOCTDb

MuToxoHIpranbHas HacAeACTBEHHOCTh

CoNoOA~WNE

WWWWWRNRNRNNNNNNNNRPRPRPRERPRERR R R R
BRONPFPOOONOURWNRPRPOOOMNOUIRNWNEO

. L[I/ITOHIIaSMaTI/I‘ICCKaSI MYKCKasgd CTCPUJIIBHOCTD.

Bonpocs! Kk 3a4eTy 110 HUTOTeHETHKE:
[{urorenernka kak Hayka. MicTopus craHOBIEHUS HayKH.
Crpoenue u GyHKIUU HHTEP(DHAZHOTO AIpa.
Kapuonewma, crpoenue u GyHKITHH.
Kapuronnazma, XUMUYECKAN COCTaB U 3HAYCHHUE.
S npbIIKH, XUMUYECKUN COCTaB, YIATPACTPYKTYpa U 3HAUCHUE.
Xpomatus. CTpyKTypa U GyHKLIUH.
CrpykTypHas opraHu3alusi XxpoMaTuHa.
Oco0eHHOCTH CTPOSHUS CTPYKTYPHOTO U (DaKyIbTATHBHOTO FETEXPOMAaTHHA.
JHII — MmonekyisipHas OCHOBa XpOMaTHHA.

. JHK — MosnekysipHbIi HOCUTEh HACIEACTBEHHOW MH(POPMALIUH.

. OcHoBHbIe uepThl MoaeKysl JJHK.

. Mexanusm penymukanuu JTHK.

. Mopdonorus xpoMocom, KapuOTHII.

. XUMUYECKUI COCTAaB XPOMOCOM.

. YABTpacTpyKTypa XpoOMOCOM.

. YHUHEMHas U IIOJIMHEMHAs CTPYKTYpa XPOMOCOM.

. MaTpHKc 1 ero 3HaueHHUe.

. Teopus CTpyKTypHOI HEIPEPBIBHOCTH XPOMOCOM B KJIETOYHOM IUKJIE.

. AyTOCOMBI, IOJIOBBIE XPOMOCOMBI, ITOJIOBOM XPOMATHH.

. 'éeH — MUHUMaJIbHBIN HOCHUTEIb HACIEACTBEHHON HH(MOPMAIIIH.

. IIpupona rena no T. Moprany.

. Izyuenue rena CepeOpoBCKUM.

. 3HaUeHue KOHUENIIMN OJJUH I'eH — OJUH (PEPMEHT.

. 'eHeTHYEHCKHIT KOJ M1 OCHOBHBIE €I0 YEPTHI.

. CoBpeMEHHOE NPEICTABICHNE O CTPYKTYpPE I'eHa.

. Hexpomocomuoe HacnenoBanue. CTpykTypa U (yHKIMH MUTOXOHJIPUN U TUIACTU]L.
. Knerounsit iuxi. Xapaktepuctuka (a3 KJICTOYHOTO LUKJIA.

. Muto3. ['eHeTHueckasi CylHOCTh MUTO3a. XapaKTEPUCTHUKA OCHOBHBIX (pa3 MuTo3a.
. Tunel MuTO3a. OCO6EHHOCTH HACIEIOBAHUS IIPU AMUTO3€ U YHJIOMUTO3E.

. Meiio3. ['eHeTnueckast CyniHOCTh Meio3a.

. 'ameTorenes y )KMBOTHBIX.

. OntogoTBOpeHue y )KUBOTHBIX. HeperysipHbie THIIBI TOJIOBOTO Pa3MHOXKEHUS.

. CrioporameToreHes y pacTeHui.

. JIBOITHOE OIIOAOTBOpPEHUE y pacTeHni. HeperyisspHble THIIBI ITOJIOBOTO Pa3MHOXKEHUS Y

pacTeHUN.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, UCTTOJIb3YEMBIX

B NIPOIECCE OBYYEHUA

Nudopmannonnbie TeXHOJIO0TMH — 00yUeHUE B 3JIEKTPOHHOM 00pa3oBaTeabHON cperie ¢

HCJIBKO paCIMPCHUA JOCTYIIA K O6paBOBaTCJ'IBHBIM pecypcaM, YBCIIMYCHUA KOHTAKTHOT'O B3aUMO-
}IGI)'ICTBHSI C mperogaBaTciieM, IMOCTPOCHUA HWHIAUWBHUIAYAJIbHBIX TpaeKTOpI/Iﬁ IIOAT'OTOBKH, 00BEeK-
TUBHOI'O KOHTPOJISI U MOHUTOPHHTI'A 3HaHUI CTYACHTOB.
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B oGpasoBarensHOM mpoliecce Mo JUCIUILUIMHE UCIIONIB3YIOTCS ClleAylonue nHpopMalu-
OHHBIE TEXHOJIOTUH, SIBJISIONIMECS KOMIIOHEHTaMH JDIJIEKTPOHHON HWH(POPMAIIMOHHO-00pa3oBa-
TenbHOU cpenbl BITIY:

e Cucrema amekrponHoro ooydenuss ®I'bOY BO «BbI'TIY »;

e DJEKTPOHHBIC OMOTUOTEYHBIC CHCTEMBI;

e MyJIbTUMEIUIHOE COMPOBOXKIAEHUE JIEKIUN U MPAKTUYECKUX 3aAHATUI

8 OCOBEHHOCTHU U3YYEHUA JTUCHUIIJIMHBI UHBAJIUJAMMU U JIMIAMMU
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbSA

[Ipu oOyueHuu JUIl ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsl MPUMEHSIIOTCS a/1arl-
TUBHBIC O6pa30BaTeJIbHBIC TCXHOJIOTMHU B COOTBCTCTBUU C YCIIOBUAMMU, U3JIOKCHHBIMU B pPa3JiciIic
«OcobeHHOCTH pean3ayi 00pa3oBaTeIbHON IPOrpaMMBbl AJIi HHBAIUIOB U JIUI] C OFpaHUYeH-
HBIMH BO3MOKHOCTSIMH 3JIOPOBbS» OCHOBHOM 00pa3oBaTeNbHON MPOrpamMMbl (HMCHOJB30BaHUE
CHEIHUAIbHBIX Y4eOHBIX MOCOOMH U TUAAKTHUECKUX MaTepUasoB, CHEIHAIbHBIX TEXHHUYECKUX
CpeACTB 00y4EHUs KOJJICKTUBHOTO M MHIMBUAYAJIHOTO ITOJIb30BaHUs, PEI0CTABICHNE YCIIYT ac-
CUCTEHTa (TIOMOIIIHHKA), OKA3bIBAIOIIETO 00YYaIOIIUMCS HEOOXOJUMYIO TEXHHUECKYIO TOMOIIb U
T. I1.) ¢ Y4ETOM UHUBHIYAIBHBIX OCOOEHHOCTEH 00yJarOIINXCA.

9 CIIUCOK JIMTEPATYPbBI U TH®OPMALIMOHHBIX PECYPCOB

9.1 JIutepatypa

1. bakaii, A. B. I'enernka / A. B. bakaii, UI. W1. Kouun, I'. I'. Ckpunanyenko. — M.: Koioc,
2006. — 448 c. Dx3eMIuTsIpHI Beero: 12

2. Bepemaruna, B.A. OcHoBbl 00m1eil nuronoruu : yued. mocodbue nis By3oB / B. A.
Bepemaruna. — 3-e u3., crep. — M. : Akagemus, 2009. — 171, [1] c. : uin. Dxk3eMIuIsapsI Becero: 42

3. 'eneruka: yuebHuk mans crynentoB By3oB / Ilom pexn. B. WM. HMBanoBa. — M.:
Axanemknura, 2006. — 638 c. Dx3emIusIpbl Beero: 33

4. XKumynes, N1.®. O0mmas u monekynspHas reveruka / M.®. Kumynes. — HoBocubupck:
Cub. yausep. u3a-Bo, 2007. — 479 c. Dx3emiuisapsl Beero: 40

5. HUure-Beuromos, C. I'. I'eneTuka ¢ ocaoBamu cenekuuu / C. I'. are-BeuromoB. — M..:
Beicmias mikona, 1989. — 591 c¢. Dx3emiuisapsl Bcero: 8

6. Lluroreneruka: yuebHoe mocoOue i CTy/leHTOB nel. By3oB. M3-Bo BITIY: aBtop-
cocraButenb B.®D. Kupcanosa. — barosemenck, 2008. — 130 c. Dx3emrusipsr Beero: 15

7. Yenuos, 0.C. Benenue B kierounyto 6uonoruto / FO.C. UennioB — M. : AkajieMKHUTa,
2005. — 496 c. Dx3eMIuTsIpsI Beero: 12

8. Ilyxanbckuii, B.A. Beenenue B renetuxy / B.A. Ilyxansckuii. — M.: KonocC, 2007. —
224 c. Ox3eMIusipsl Beero: 20

JIntepatypa Uil HOATOTOBKH K OTAEJIbHBIM TeMaM

1. I'pun, H. buonorus: B 3 1. / H. I'pun, V. Crayrt, J. Teinop; nep. ¢ auri. P. Conepa. —
M.: Mup, 2002. —T. 3. — 451 c. [Ipyrue uznanus: M. : Mup, 1994; M. : Mup, 2004. Dx3eMIuispsl
BCEro: 5

2. [lyounun, H. I1. I'eneruxa / H. II. JIyOunun. — Kummunes: Hltununa, 1985. — 536 c.
OK3eMIUISIphI Bcero: 4

3. IMaymesa, 3. II. Ilpaktukym mno uutonoruu pactenuit / 3. Il. Ilaymesa. — M.:
Arpomnpomusznar, 1988. — 271 ¢. Dx3eMIusIpbI Bcero: 8

4. Cunrep, M. I'ensl u resomsl / M. Cunrep, I1. bepr. — M.: Mup, 1998. — 259 c.
OK3eMIUTAPHI Beero: |

5. CmupHoB, B. I'. luroreneruka / B. I'. CmupHoB. — M.: Beiciias mikona, 1991. — 378 c.
OK3eMIUIIpHI Beero: 4

6. Spsirun, B. H. buonorus: B 2 1. / B. H. Speirun, B. U. Bacunsesa, U. 1. Boakos, B.
B. CunenpmmkoBa. — M.: Beicmas mkomna, 2003. — T. 2. — 232 ¢. Dx3eMIusipsl Bcero: 16

9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
1. ®enepanbubiii moptan «Poccuiickoe obpazosanue» — http://www.edu.ru.
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2. Tlopran DnextponHas oubaroTeKa: quccepranuu — http://diss.rsl.ru/?menu=
disscatalog.

3. Ilopran HayuHOM s5eKTpoHHOM Oubmnoreku — http://elibrary.ru/defaultx.asp.

4. buonorus kierku. [{uroreneruka - http://humbio.ru/humbio/eclin/0023¢3f0.htm

5. The Biology Project: Cell Biology. - http://www.biology.ari-
zona.edu/cell_bio/cell_bio.html

6. Cnosapu u suimkiIoneauu on-line: mpoexr Academic.ru — https://dic.academic.ru/;
buonorundeckuii sHIMKIONEANYeCKHiA citoBapsk: https://dic.academic.ru/contents.nsf/dic_biology/

9.3 DJ1eKTPOHHO-0MOIHOTEYHBIE PeCYPChI
1. Polpred.com O630p CMU/Cnpasounuk http://polpred.com/news.
2. DBC «lOpaiir» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jli1g mpoBeieHus 3aHATHIA JIEKLIMOHHOT0, 1a00paTOPHOT0 M CEMHUHAPCKOIO TUIIA, TPYIIIO-
BbIX U MHJIMBUyaJIbHBIX KOHCYJIbTALUN, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluU UC-
MOJIb3YIOTCA ayJUTOPUH, OCHAIIEHHbIE y4eOHOM MeOesblo, ayAUTOPHON JIOCKOM, KOMIIbIOTE-
poM(paMu) C YCTaHOBJICHHBIM JIMIICH3HOHHBIM CHEIHATH3HPOBAHHBIM ITPOTPAMMHBIM O0ecTieye-
HUEM, KOMMYTaTOpPOM JJisl BBIXOJIa B JIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY U SJIEKTPOHHYIO UH-
dbopmarmorHo-o0pazoBarenbHy0 cpeny BITIY, MynbTHMETUAHBIMEA TIPOSKTOPAMU, IKCITIO3HIIN-
OHHBIMU PKpPaHAMH, Y4€OHO-HATIATHBIMU TOCOOUSAMU (KapThl, TAOIHUIIBI, MyJIbTUMEAUIHbBIE TIPE-
3eHTanun). st mpoBeACHUs MPAKTHYECKUX 3aHIATHH TaKXKe HCIIONIb3yeTcs YueOHas mabopaTopust
TeHETUKH, YKOMIUIEKTOBaHHAs CIEIYIOIIMM 000PYIOBaHUEM:

e KOMIUIEKT CTOJIOB 1a0OpaTOPHBIX
Cron npenojaBarens
ITronutp
AynuTopHast IocKa
MynbTUMEIUIHBIN IPOEKTOP
OKCHO3ULMOHHBIN SKpaH
Muxkpockon «buonam» (1 mrT.)

Mukpockon «Mukmen-1» (3 mir.)
Muxkpockon MoHOKYIsIpHBIA MC-10 «Mikros» (5 mt.)
Tepmoctar cyxoBo3ayurHsii TC-1/20 CITY (o6bem 20)

¢ YyeOHO-HarJsAHbIe TOCOOUS - MUKPOIIpENapaThl, TAOIUIIbI [0 JUCIUTUINHE
«lluTorenernka

CamocrosrenbHas paboTa CTYZEHTOB OPraHU3YETCs B ay TUTOPUSIX, OCHAILIEHHBIX KOMITb-
IOTEPHON TEXHUKOM C BBIXOIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeNbHYIO CpPelly By3a,
B CIIEIUATM3UPOBAHHBIX JTA0OPATOPUSIX MO JUCIHUILIMHE, a TAK)KE B 3aJ1aX JOCTYyMa B JIOKAJIbHYIO
cetb BI'TIY u np.

Hcnonp3yemoe mporpammuoe obecnieuenue: Microsoft@WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Microsoft® Of-
ficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV 1License LevelE
Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate Linux.

Paszpa6orunk: B.®. Kupcanona, kanauaar c.-X. Hayk, JOLUEHT kadenpsl ouonoruun u MOb


http://diss.rsl.ru/?menu
https://dic.academic.ru/
https://dic.academic.ru/contents.nsf/dic_biology/
http://рolpred.cоm/news
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11 JIMCT UBSMEHEHHUH U JOITOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2023/2024 yu. r.

Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa s peann3a-
nuu B 2023/2024 yaebHoM Toay Ha 3acenanuu kadeaps! (mpotokoa Ne 9 ot 28 urons 2023 r.). B
PIIJI BHECEHBI CaEAYIOIIME U3MEHEHHS U TOTIOJHEHHUS :

Ne mu3menenust: 1

Ne crpanuiel ¢ u3MeHenuem: 36
B Paznen 9 BHeceHbI U3MEHEHUsI B CIUCOK JIUTEPATyphl, B 0a3bl JaHHBIX U MH()OPMAIIMOHHO-
CIPAaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHBIE peCypChl. YKa3aHbl CChUIKH, 0Oecneyn-
BaIOLIME JOCTYI 00YYaroIUMCs K 3JIEKTPOHHBIM y4EOHBIM U3JaHUSIM U 3JIEKTPOHHBIM 00pa30-
BarenbHbIM pecypcaM ¢ caiita PI'BOY BO «BI'TIV».

YTBep:xkaeHne usmeHeHui u ponojHenuit B PIIJI nas peanuzanuu B 2024/2025 yu. r.
Pabouas nporpaMma JUCHUIUIMHBI IEpECMOTpPEHa, 00CyXk/ieHa U 000peHa sl peaiu3a-
uu B 2024/2025 yae6HOM Toay Ha 3acenanuu kadenps! (mpotokon Ne 8 ot 22 mas 2024 1.).



