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1 HOACHUTEJIBHAS 3AIINCKA

1.1 Heab IMCHMIUVIMHBI. TOXy4YeHUE 0A30BBIX 3HAHMHA O IUTOTCHETHKE, O HAYYHBIX M
MPUKIIAHBIX ACIIEKTAX UCIOJIb30BAHUS HIUTOT€HETHUYECKUX METOOB.

1.2 Mecto aucuumiaunasl B crpykrype OOIL: [ucuunnuna «l{uroreHeTnka» oTHOCHUT-
cs K JUCHUIUIMHAM 4acTH, GOpMUPYEMOM ydyacTHUKaMu 0Opa3oBaTelIbHBIX OTHOIICHUM, Mpe-
METHOT'0 MOJIYJIsi 110 npoduito «buonorus» 6moka b1 (51.B.01.03)

K ucxonupimM 3HaHUSM, HEOOXOAUMBIM JIJIsl U3y4eHUsl JUCHMILTUHBI «L{uTOoreneruka», or-
HOCSITCS 3HAHUS B 00JacTH OOTaHWKH, 300JI0TUH, IIUTOJIIOTUH, MOJIEKYJIIPHOW OMOJIOTUU B OHO-
XUMUHU. JIuciuIuiiHa npeJoCcTaBiIsieT TOMOJIHUTENbHbIE MaTEPUAIIb U1l U3yYEHUS T€HETUKU.

1.3 IucuuniimHa HanpasJjeHa Ha ¢popMuUpoBaHue caeaylomux komnerenuuii: [1K-2:

- IIK-2. Cnoco0OeH OCYyIIECTBIATh MEAArOTHYECKYI0 ACSTENbHOCTh MO MPOQPUIbHBIM
npeaMeram (AMCUUIUIMHAM, MOAYJISIM) B paMKax MPOrpaMM OCHOBHOT'O OOILETo W CpelHero 00-
1Iero 00pa3oBaHusl; HHAMKATOPOM JOCTHKEHUSI KOTOPOIl SIBISIETCSA:

e [IK-2.1 IlpumeHsieT OCHOBBI TeOpuUH (PYHIAMEHTAJIbHBIX M TPUKIAJHBIX Pa3aciioB
Oouonorun (OOTaHUKH, 300JIOTMH, MUKPOOUOJIOIHH, T€HETUKH, OMOJIOTUU PAa3BUTHUS, AaHATOMUU
yesioBeKa, (PU3MOJOTUN PACTEHUN U KUBOTHBIX, OOLIEH 3KOJIOTMHU, TEOPUH 3BOJIOLUH) IS pe-
LIEHUSI TEOPETUYECKUX U TPAKTUYECKUX 3a]1a4.

1.4 Ilepeyensb MJIaHMpPyeMbIX pe3y/bTATOB 00y4eHusi. B pesynbTare mzyueHus auc-
LUIUIMHBI CTYAEHT JOJKEH:

- 3HATh:

® KIIETOYHBIE U MOJIEKYJISIPHBIE OCHOBBI HACJIEICTBEHHOCTH;

® IUTOr€HETUYECKUE OCHOBBI IIPOLIECCOB PA3MHOKEHMUS,

® IUTOr€HETUYECKUE IPUYMHBI N3BMEHUYMBOCTH KUBBIX OPTaHNU3MOB;

- YMeTh:

® CaMOCTOSITEIbHO TOTOBUTh BPEMEHHBIE MUKPOIIPENIapaThl;

e paboTarh C JIUTEPATYPHBIMH MCTOYHUKAMU, MMOAOUPATh, aHATU3UPOBATh, CPABHUBATH
HEeO0OXOIUMBIE JaHHEBIE;,

® [IPOBOAUTH CPABHUTEIBHBIA aHAIN3 [IUTOI€HETUYECKUX JaHHBIX;

- BJIaJIeTh:

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

® METOJaMH IKCIIEPUMEHTAIBHOM AEATEIbHOCTH 10 JUCLIUILINHE.

1.5 O6mas TpyaoeMkocTh AUCHUIIMHBI «l[uTOreHeTHKAa» COCTaBiIsAeT 3 3a4eTHHIC
eauauibl (108 gacoB)

[IporpamMMa npenycMaTpuBaeT U3yuyeHUE MaTepuaa Ha JIEKIMSIX U MPAKTUYECKUX 3aHs-
tusx. [IpenycMoTpeHa camoctosiTenbHast paboTa CTYJIEHTOB 10 TeMaM M pasaenam. IlpoBepka
3HaHMUH ocyllecTBIsAETCS GPOHTAIBHO, HHIUBUYAJBHO.

1.6 O6beM AUCHUILINHBI U BUABI Y4eOHOIi 1eATeIbHOCTH

O0béM IMCHUIIIMHBI M BU/IbI Y4eOHOM JesiTeJIbHOCTH (3a04Hast popma o0yueHust)

Buj yueOHoii padoThl Bcero yacoB Cemectp 8
OO6mas Tpya0eMKOCTh 108 108
AynuTOpHBIE 3aHATHS 20 20
Jlexnun 8 8
[TpakTuyeckue paboThl 12 12
CamocTosiTenbHas padoTa 84 84
By uTOroBOro KOHTPOJISL: 4 3auer

2 YYEBHO-TEMATHUYECKOE IINIAHUPOBAHHUE

2.1 3aounas ¢popma o0y4eHuUs




YyeOHo-TEMaTHYECCKHI IJIAH

AynurtopHsie 3aHaTHa | CamMocTosi-
HaumenoBanue Bcero
Ne IIpakTnyeckue | TeabHAs
TeM (pa3/aeioB) yacoB | Jlekuun
3aHATHS pabora
1. | Beegenue 4 4
2. | Tema 0.1. IluToreHernka Kak HaykKa. 4 4
Hcropus cranosinenus. Ilpenmer, nemu
U 33]1a4u.
3. | Pazmen 1. Lurtosornyeckne ocHoBbl | 50 4 6 40
HACJIe/ICTBEHHOCTH.
4. | Tema 1.1. Tunsr kierouHoil opranusza- | 14 2 2 10
uuu. JKu3HeHHbIN Uk kietku. Ilepe-
Jada TEHETUYeCKOM HH(OpMaluu B
mpouecce 0ecrojoro pa3MHOMKEHUS.
MHTO3 U €ro THUIBL.
5. | Tema 1.2. Ilepenaua renernueckoit uH- | 14 2 2 10
dbopMaiuu B mpolecce MOJIOBOTO pas-
MHOKeHHUsA. Meio3 u ero Ouoiormue-
CKO€ 3HaYCHHE.
6. | Tema 1.3. I'amerorene3 u omiogorso- | 10 10
peHue y JKHUBOTHBIX. HeperymnspHbie
THUIIBI TIOJIOBOTO Pa3MHOKEHHUSI.
7. | Tema 1.4. Cnoporamerorene3 u omio- | 12 2 10
NOTBOpeHHEe y pacteHuil. Heperyisip-
HbI€ THIBI IOJIOBOTO PAa3MHOMKEHUS Y
pacTeHUM.
8. | Pazmen 2. Xpomocomublii ypoBeHb | 50 4 6 40
OpPraHM3alMi TreHeTHYeCKOro mare-
puJia
9. | Tema 2.1. SAnpo. Ctpykrypa u xumude- | 12 2 10
ckuil coctaB uHTepdazHoro sapa. Poib
A7pa B )KU3HECSITEITPHOCTH KIIETKH.
10.| Tema 2.2. CrpykrypHast opranuzamus | 14 2 2 10
XpOMOCOM
11.| Tema 2.3. dyHKIMOHAIBHBIE TpeoOpa- 8 2 6
30BaHMsI XpPOMOCOM
12.| Tema 2.4. Kapuotun. IToctpoenue ka- 6 2 4
pHrorpamMMbl. DBOJIOIHS KAPHOTHTIA
13.| Tema 2.5. HexpomocomHoe HacnemoBa- | 10 10
HHUE.
3auér 4
UTOrO 108 8 12 84
HNHTepakTUBHOE 00yUYeHHE 110 JUCHUIIIMHE
HaunmenoBanue Bun Popma Koxa-Bo
Ne UHTEPAKTUBHOI'O
TeM (pa3aesioB) 3aHATHSA 4acoB
3aHATHSA
1. | Tema 1.1. Tumpl KJIETOYHOM OpraHMU3aIH. I1P Huckyccns 1

Kusnennslii nukn kietku. Ilepenaua reneru-
4yeckoi MH(poOpMalMU B Ipolecce Oecrnoyoro

Pa3MHOKCHHA. MHUTO3 U €ro TUIIHL.




2. | Tema 1.3. 'ameTorenes u OIJIOJOTBOPEHHE Y I1P Konnoksuym 1
KUBOTHBIX. HeperynspHble THUIBI TOJOBOTO
Pa3MHOXKEHHUSI.

3. | Tema 2.2. CTpyKTypHasi OpraHu3aius XpoMo- [P 3amnuTa JOKJIa10B 1
coM

4, | Tema 2.3. OyHKIIMOHAIBHBIC MPEOOpPa3OBaHUS I1P 3amura JOKJIaI0B 2
XPOMOCOM

5. | Tema 2.4. Kapuotun. IloctpoeHue kapuorpam- I1P Pabota B manbIx 2
MbI. DBOJIIOLKS KapUOTHUIIA rpyIax, 3ammra

JTOKJIaJIOB
6. | UTOI'O 7
3 COAEP)KAHUE TEM (PA3JIEJIOB)
BBEJIEHUE

Tema 0.1. [luToreneruka kak Hayka. Ucropusi cranoBienus. Ilpeamer, ueiau u 3a-
AaYH.

CO,I[Cp)KaHI/IC, OCHOBHBIC pa3ACiibl U 3ala4i KypcCa «HI/ITOFCHGTI/IKa». KpaTKaH ucTopusd
CTAHOBJICHUSA W PAa3BUTUA HAYKH. MCTO[[I)I HUCCICIOBAaHU. BzanMmocss3nb ¢ III/ITOJIOFI/IE':ﬁ n ICHE-
THKOH. COBpeMeHHOC COCTOSHHUC U IICPCIICKTHUBLI PA3BUTHA.

PA3ZJIEJ 1. HUTOJOI'MYECKHUE OCHOBBI HACJIEACTBEHHOCTHU

Tema 1.1 Tunsl kjaeTouHol opranu3amuu. KusHeHHbI# nukia kieTku. Ilepexaua
reHeTnyeckoi nHGopmManumn B npouecce 06ecrnosjoro pa3MHoxkeHuss. MuTo3 u ero TMIbI.

Tunel k1eTouHoil opranu3auuu. )Ku3HEeHHbIA UMK KIETKU. JleieHne KIETKU U BOCHpO-
u3Benenne. Knerounsnii muki. [leproast naTepdasbl, IPOIOIKUTEIBHOCTD 10 BpEMEHH, Xapak-
TEPUCTUKA TIEPUOJIOB MUTOTUYECKOTO IIMKJIA U MPOLIECCHI, C HUMU CBSI3aHHbBIE, YCIIOBHSI, HEOOXO-
mumble uist cunresa JJHK, gaxTopel, cTumynupyronue 1 JIMMATUPYIOLIUE BCTYIIJICHUE KIETKH B
dazy genenusi. Xapaktepuctuka uatepdaznoro sapa. MuTtos u ero 6uonorudeckuii cmpici. Da-
361 MUTO3a U MOP(OJIOTHYECKNE U3MEHEHHUS B KJIETKE MPH MUTO3e. MUTOTHYECKHIA armapaT u
KJIETOYHbIE OpraHouAbl pu MUTO3e. CyOMUKPOCKOMMMYECKOE CTPOSCHUE MUTOTHYECKOTO arnmapa-
Ta. MexaHu3M nepemMenieHus: XxpoMmocoM B muto3e. Kapuokunes u nurokunes. Heobpatumoctsb
(a3 MmuTO3a. ABTOHOMHOCTH MUTO34.

®uznonorus U OUOXUMHUS Jeisiencs KieTku. Pu3nonornyeckre u GU3NKo-XUMHUECKHe
U3MEHEHHs B KJIETKE BO BpeMsl MHTO3a. M3MeHeHue KIIeTOYHOro meradojiu3Ma IMpU MUTO3E.
[{ukn civpanu3anyy ¥ JecnupaIn3aiid XpoOMOCOM B MUATO3€. ['eHeTndecKkas CynHOCTh MUTO3a.
Tunsl MuTO3a. AMHUTO3 ¥ DHIOMUTO3.

Tema 1.2 Ilepenaua reHeTH4eckoii HHGOPMAMHU B MPOIECCE MOJOBOT0 Pa3MHOMKe-
HHsA. Meiio3 1 ero 0H0JI0rH4YecKoe 3Ha4YeHHue.

Meii03 KaK LIUTOJIOTHYECKasi OCHOBA 00pa30BaHUS U Pa3BUTHS MOJIOBBIX KJIETOK (ramer).
a3l U CcTaAWM MEPBOTO M BTOporo Meiorudeckux geneHuil. Ocobennoctu cunresa JJHK B
Meio3e. 3HaueHHe CHHANTHYECKOr0 KOMIUIEKCa U €ro CTPYKTypa. XapaKTepHbIe uepThl Mpodazbl
1 meiio3a. OO01mas XxapakTepUCTHKa OCHOBHBIX cTaguil mpodassl 1 (JIENTOTEHbI, 3UTOTEHBI, MTaXU-
TEHBI, JIUIJIOTEHbI U AUaK1He3a). MeXaHn3Mbl KOHBIOTAlMU TOMOJIOTUYHBIX XPOMOCOM B MeHO-
3e. Kpoccunrosep u ero 3HadeHue. PacxokaeHuEe TOMOJIOTHYHBIX U HETOMOJIOTMUHBIX XPOMO-
coM B Meo3e. [[puHIMnuanbasie pa3anyus MOBEAEHUS XPOMOCOM B Melo3€e U B MUTO3€. ['amio-
UJHOE U JAMIUIOMIHOE YMCIIO XPOMOCOM. 3HAUE€HHE PENYyKLUHU 4Hcia XpoMocoM. ['eHeTnueckoe
3HaueHue Meio3a. YepenoBanue raminodassl U AUIUI0¢Ga3bl B )KU3HEHHBIX [IUKJIAX PAaCTEHUH, KU-
BOTHBIX 1 MUKPOOPTaHU3MOB.

Tema 1.3 'ameTorenes u omi0A0TBOpPeHHE y KUBOTHBIX. Heperyasipubie THIIBI 1O-
JIOBOI'0 Pa3MHOKEHUS.

['ameTorenes y x’uBOTHBIX U 4enoBeka. Criepmarorenes u ooreHe3 Mdas3pl rameToreHesa:
pPasMHOXKEHHs, pOCcTa, co3peBaHus, popmupoBanus. Obue yepTsl U pazauuus. OmiogoTBope-




HUE Y KUBOTHBIX.

Tema 1.4 Cnoporameroreses u o1JiofoTBopeHue y pacrenuii. Heperyasipable THIIBI
110JIOBOI'0 PA3MHOKEHHUS Y PACTCHHUH.

CrnioporeHes y pacTeHHMiIl: MUKpPOCIIOPOTEHE3 U METacloporeHes, ramerorenes. Cxoacraa
Y Pa3JIn4yMs B Pa3BUTHH IIOJIOBBIX KJIETOK y )KUBOTHBIX Y PACTCHHH.

OO6ure u cienupuIecKre YepThl Mpolecca OIIOA0TBOPEHHS Y PACTEHUH U )KUBOTHBIX.

Heperyisipable THIIBI ITOJIOBOTO Pa3MHOXKEHHS: NTAPTEHOICHE3 M AlIOMUKCUC, THHOTEHES,
aHJPOreHE3.

PA3JIEJI 2. XPOMOCOMHBII YPOBEHb OPTAHU3AIIUA TEHETUYECKOT'O
MATEPHAJIA

Tema 2.1. SAapo. CTpyKTypa U XMHMHYECKHIi cocTaB nHTepda3Horo saapa. Poas saapa
B 'KH3HEJeATEJbHOCTH KJIETKH.

SAnpo. Ctpoenne u QpyHkuuU UHTEp(A3HOrO sapa. 3HAUCHHUE ATEPHBIX CTPYKTYp B Xpa-
HEHHMHU U pealin3alliil FTeHeTHIeCKON nH(OpMAIMU B KIETKE.

Tema 2.2 CTpyKTYpHasi OpraHu3amusi XpoMocom

CrpykTypHast opraHusanus XpoMocoM. OpraHuzanus Hacje€ICTBEHHOIO Marepuaia y
MIPOKapHOT U 3yKapuoT. MonekymnspHas opranuzauus xpomocoM. JJHK, PHK, ocHoBHBIE 1 KuC-
able Oenku. IOHBI METaIOB U X POJIb B CTPYKTYPHO-(YHKIMOHAIBHON OpraHU3allud XpOMO-
COM. YHHKaJIBbHBIE U NOBTOpstoLuecs nocienosarenpHoctu. CaresmrHag JJHK u ee cBolicTaa,
JIOKaJIU3alHsl B XpOMOCOMAX, CBSI3b C FETEPOXPOMATHHOM.

HangmonexynsapHas opranunszanus xpomocoMm. HanmonekynspHble KOMIIOHEHTBI XPOMO-
COM. YPOBHHM OpraHM3allid XpOMaTHHA: HYKJIEOCOMa, HYKJIEOMepa, XpOMOMEpa, XPOMOHEMA,
XpOMaTH/1a U UX XapaKTEPUCTHUKHU.

Opranuzanys MUTOTHYECKOH XPOMOCOMBI. DJIEKTPOHHO-MUKPOCKOIIUYECKOE CTPOECHHE,
Crupanu3anus U yKJIaJka XpOMOCOMHBIX HUTeH. CTpOEHHE TEIOMEPHBIX U LIECHTPOMEPHBIX paii-
oHOB. OceBbI€ JIEMEHTHI XpOMOCOM. MopdoJorHs, XMMUYECKOE CTPOCHHE, YCIOBHUS BBISBIIC-
HUS, UX POJIb B OPraHU3allud MUTOTUYECKOW XpOMOCOMBI. MOJ€IIM MUTOTHYECKON XPOMOCOMBI.

CTpyKTYpHO-IIPOCTPAaHCTBEHHAs! OpraHu3anus XxpomocoM. /luHamuueckast nossipHas Mo-
JieNib IPOCTPAHCTBEHHOW OpraHM3aluu MHTep(a3HOro Aapa. 3aKOHOMEPHOCTU NPOCTPAHCTBEH-
HOM OpraHMU3alld XpPOMOCOM B KJIETOYHOM IMKJIEe. MeXaHu3Mbl IPOCTPAHCTBEHHOW OpraHu3a-
UM XPOMOCOM: CBfI3b XPOMOCOM C SIIEPHOM MeMOpaHOH, MeKXPOMOCOMHBIE aCCOLUMAIIUU.
SnepHblil MaTpUKC 2-CKeJEeTHAs CTPYKTYpa Apa, CTPOCHHUE, POJIb B ApXUTEKTOHUKE XPOMOCOM.

Tema 2.3 @yHKIHOHAJIbHBbIE NIPE0OPA30BAHUA XPOMOCOM

OyHKIMOHAIbHBIE ITpeo0pa3oBanus XxpomocoM. Crinpanu3anus 1 Aecupanu3aius — oc-
HOBA CTPYKTYPHO-(DYHKIIMOHAIBHBIX MPEOOpa30BaHU XpOMOCOM. Dy- U TeTepOoXpoMaTHYecKoe
COCTOSIHME XPOMOCOM KaK MEXaHH3M DPETYJSIUU N€HETHYECKOM aKTUBHOCTH. KOHCTUTYTHMBHBIN
U (hakyIbTaTUBHBIM rerepoxpomaruH. [TosoBoit XpoMaTHH. DyXpOMaTHHOBBIE U TE€TEPOXpOMa-
TUHOBBIE palloHbl XpoMocoM. OCOOEHHOCTH CTPOEHUS, JTOKAIU3allud B XpOMOCOMaXx, OBE/ICHNE
B KJIETOYHOM IIMKJI€, OCHOBHBIE CBOICTBA, (DYHKIMH, CPABHUTEIIbHBIE XapaKTePUCTUKU. D ekt
MTOJIOKEHUS.

HuddepennnanbHoe OKpallMBaHHE KaK METO]| BBISBICHHS I'€TepOXpPOMATHHOBBIX Cer-
MeHTOB. Tumsl 1 MexaHu3Mbl JuddepeHInanbHOro okpamuBanus. JInneiinas QyHKIMOHANbHAS
HEOJHOPOAHOCTb MeTa(ha3HOI XPOMOCOMBI.

[HuTtomornyeckue MexaHu3Mbl peIIMKAuU. XapakTepucThka UHTepdasbl U €e MepUOIOB.
cunte3 JIHK u ynBoenune xpomocoM. IlosmykoHcepBaTuBHbIN XapakTtep perunkanuu JJHK xpo-
MocoM. OneiTel Telnopa. ACHHXpOHHBIN XapaKkTep peryiMKauyd XpOMOCOM U UX paiioHOB. Eau-
Hulpl perumkanuu. Ilpencrasnenne o perunkone. Perynsuus cunrteza JJHK. Ponp anepnoit
obonouku B permukanuu JJHK. AMmnudukanys reHoB U reHeTUYecKasi pUpo/ia STOTO SBJICHUS.
I'eHeTMYECKUI KOHTPOJIIb PEILUIMKALUY.

[HuTtonmornyeckue MexaHu3Mbl TpaHcKpunuuu. Crnupanuzanus U JecHupaiu3anus Xpo-
MOCOMHBIX HUTEM KaK OCHOBA PETyJIALIMU UX I'€HETUYECKON aKTUBHOCTU. [ 'UTaHTCKHE XpOMOCO-
MbI. [TomuTeHHBIE XPOMOCOMBI. XpOMOCOMBI THIIA <JIAMITOBBIX IIETOK.
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OyHKIMOHAIBHO aKTHUBHBIE JIOKYCHl XpPOMOCOM: MEXIUCKU, Mydsl, Kojiblla banbounu,
METJIN, SAPHIIIKOBBIA OpraHu3aTop. XpoMOMepHasi OpraHu3aIys XpoMocoM, eHOMEH U TeHETH-
yeckuit cmbicit. JIHK B xpomomepe. Poibs xpomocom B miporiecce auddepennupoku. [Tyddunr
B oHTOreHese. LluTonornyeckoe kapTupoBaHue reHoB. [Ipobiema IHMTONIOTHYECKOro aHajiora
rera. ['unoresa onuH AUCK (XpOMOMeEp) — OJIUH T'EH.

[MuTomornyeckue MexaHu3Mbl cerperaui. CrocoObl cerperaiuu XpoMocoM MPH aMUTO-
3e, MUTO3€, Mel03€e. DBOJIIIOMOHHAS KOHLEMIHS XpOMOCOM. LluTomornuecknue MexaHu3Mbl pe-
KoMOuHamu. Meio3 Kak MexaHu3M pekoMOuHauu. Lluromornueckne OCHOBBI 3aKOHOMEPHO-
crel HacnenoBanus. Craaun meno3a. KpoccuHrosep, ero OCHOBBI, TUIIOTE3bI U MeXaHU3Mbl. Co-
BPEMCHHBIE MPEJCTABICHHUS O MOJICKYJSPHBIX MEXaHU3Max pekoMmOuHaruu. HepaBHBI Kpoc-
CHUHIOBEP U €ro FTeHETUYECKOE 3HAYCHUE.

Konsbroramus xpomocom, MexaHu3Mbl. CHHANITOHEMAJIbHBIN KOMILIEKC, YIbTPACTPYKTYP-
HbIe 0COOCHHOCTH U OMOXMMHUYecKas opraHu3aius, npeodpasoanue B Meiiosze u pyHkuuu. Co-
MaTH4eCcKasi KOHBIOTaIus, (EHOMEH ¥ CpaBHUTEIIbHAS XapaKTePUCTHKA.

buoxumusa meitoza. 3urorennas u naxuteHHas JHK, ructonsl Meito3a, ux xapaktepu-
CTHKH ¥ (QyHKIMU. ' eHeTHUEeCKUii KOHTPOJIb Melo3a. MeloThYeckne MyTalluu U UX XapaKTepu-
ctuki. [IyckoBble MexaHu3Mbl Melo3a. L{lutorenernueckue MEXaHU3Mbl CTEPUIIBHOCTH.

N3menenne XxpoMOCOMHOI0 Habopa

CTpyKTypHBIE M3MEHEHHSI XpOMOCOM U HX Kiaccudukanusi. Bo3sMoOxHbIE MeXaHU3MbI
BO3HUKHOBEHHUS XPOMOCOMHBIX TMEpPecTpoeK. XPOMOCOMHBIC U XpOMaTHIHbIC abeppanun. AHa-
da3HbIil 1 MeTada3Hbli aHATU3 XPOMOCOMHBIX MepecTpoek. Jlenenuu u AyMIuKauy reHeTrye-
CKOro mMaTrepuaia, UX BOSHUKHOBEHHUE M MPOSBICHUE B MUTO3€ U Meino3e. uBepcuu. I enernue-
CKHE U LIUTOJOTUYECKHE METOJIbl BBISIBIICHUS MHBEpCUM. TpaHClOKaluu, BOSHUKHOBEHUE, 3BO-
JTIOIIMOHHOE 3HaueHue. ['eHeTHuYecKre M IMUTOJOTUYECKUE METObl BBISBJICHHS TPaHCIOKAIIUM.
CecTpuHCKHE XpOMaTUIHbIE OOMEHBI, X MTPOUCXOXKACHUE, IPUPOJIA U MPUKIIAIHOE 3HAUCHHUE.

Tema 2.4 Kapuotun. [TocTpoeHue kapuorpaMmbl. JBOJTIONNS KAPHOTHIIA

Kapuotun u ero ocobennoctu. lluronornyeckue xapaktepuctuku kapuorumna. CTpyk-
TYPHO-TIPOCTPAHCTBEHHAs] OpraHU3alMs KaK OJHAa U3 XapaKTepUCTUK KapuoTuna. Bumosbie u
WHJUBU]TyaJIbHbIE XapaKTEPUCTUKN KAPUOTHUIIA.

Meroapl cuCTEMATU3AIMK XPOMOCOM: METOJI HauOOJIbIIEro moa00us, MeTo; MophomMeT-
PHYECKOT0 aHAIM3a U €r0 KpUTepuu, MeTo auddepeHInanibHoro okpanmBaHus, METOI aHaIH3a
CHHAIITOHEMAJIbHBIX KOMILIEKCOB, KApHOTpaMma, KapHUOTHUII, UTUOTpaMMa.

XapakTepucTuKa U CUCTEMaTH3aIusi XPOMOCOMHOTO Habopa uenoBeka npu nuddepen-
[IMAJTLHOM OKpalIuBaHUH. XPOMOCOMHBIEC HAPYIIICHUS U HACTIEJCTBEHHBIE TAaTOJOTUH.

Oomrorust kapuotumna. [IpeoOpasoBanue kapuotuna B ¢uiiorenese. JuciokannoHHas
runote3a M.C. Hapammna. YnciieHHbIe U3MEHEHUSI XPOMOCOM, TUTIIIOWIUS, MOMUTeHus. M3me-
Henue kommuectBa JIHK. ['erepoxpomaTt u sBomtonus kapuotuna. [IpeodbpazoBanue kapuoTu-
na B OHTOTeHe3e. DHIAOMMTO3, MOIUTeHUs, nofurionaus. Ux pons B mpoueccax auddepeHim-
poBku. Jlumunyius u >numuHanms. [Ipobiema nuToreHeTH4eCKoi HeCTaOUIFHOCTH XPOMOCOM-
HOro Habopa B KyJbType KJETOK. |'eHeTuueckoe 3HaueHHe CMEHbI IIOMIHOCTH. LluTonoruue-
CKas HECTAOMIIBHOCTh KaK MEXaHW3M aJanTtaiui. MoOUIbHbIE TEHETUYECKUE DIIEMEHTHI U BUPY-
ChbI KaK (paKTOpbI IUTOT€HETUUECKON HECTAOUIBLHOCTH.

3110Ka4ecTBeHHbIE U JOOPOKaYECTBEHHBIE HOBOOOPA30BaHUS KaK CIEACTBUS XPOMOCOM-
HBIX a0epparinid.

Tema 2.5 HexpoMocoMHOe Hac/1eJOBaHHeE.

Hexpomocomuoe HacnenoBanue. JJHK nmnactua, myrannu mnactua. JIHK mutoxonapuii.
MyTanuu MUTOXOHIpHI. 3HaYEHUE HEXPOMOCOMHOTO HACJIEOBAaHUE B KIIETKE.

4 METOANYECKHUE PEKOMEHIALIMNU (YKA3ZAHUSA) V1A CTYAEHTOB
IO U3YYEHUIO JTUCHUITJIMHBI

[Ipu u3ydeHnn AMCUUILIMHBI HEOOXOIUMO HCIIONIb30BaTh 3HAHUS 3aKOHOMEPHOCTEN Op-
TaHU3alMK XKUBOM MAaTEpUU HA KIETOYHOM YPOBHE, pacCMaTpuBas CTPYKTYpPy U OPraHHU3aLUIO



8

KJIETOK ITPOKapUOTHYECKOTO M JyKapHOTUYECKOTO TUIOB; HUTOJOTHMYECKHE OCHOBBI UX Pa3MHO-
XKEHUA U 0COOEHHOCTH (POPMHUPOBAHUS MOJIOBBIX KJIETOK y Pa3HBIX BHJIOB JKUBBIX OPraHM3MOB.
H3y4yeHre XpoOMOCOMHOIO ypPOBHSI OpraHU3alliy T'€HETUYECKOr0 MaTepHala IMOKa3blBaeT 3Haue-
HUE BCEX SJIEPHBIX CTPYKTYP B HACJIEACTBEHHOCTU U JKU3HEACATEIBHOCTH KIIETOK, POJIb XPOMO-
COM KaK MaTepHaJIbHbIX HOCUTENIEH TeHeTUUECKOH HHPOpMaLIUK.

HcxonHblil ypOBEHb 3HAHHWM CTYJEHTOB OINPEIEISETCS TECTUPOBAHMEM, TEKYIIUH ypO-
BEHb YCBOCHUS IIPEIMETa OINPENEISAETCS YCTHBIM WM NHCBMEHHBIM, B TOM YHCIIE TECTOBBIM,
OIIPOCOM B XOJI€ 3aHATHM, IIPU PEILICHUH TUIIOBBIX 337a4 U B X0/1€ KOJJIOKBUYMOB.

B koHIe n3y4eHus yueOHON AMCLUIUIMHBI IPOBOAUTCS KOHTPOJIb 3HaHUI C UCIONIb30Ba-
HUEM TECTOB WJIM YCTHBIX OTBETOB, IIPOBEPKOM IIPAKTUYECKMX YMEHHMM M PELIECHUEM THUIIOBBIX
3a1ad.

[Tpucrtymnas K U3y4eHHUIO AUCIUILIUHBI, HEOOX0IMMO B IEPBYIO OYepelb 03HAKOMHUTHCS C
coJiepKaHueM paboudeil MporpaMmasl.

OnHoit u3 GopMm opraHu3anuy yueOHOH NEATENTbHOCTH SBISACTCS JeKyus, UMEIonas 1e-
JBbI0 JaThb CHUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM IO IUCUUILUIMHE. Bompocsl, BO3-
HUKIIKE B XO/€ JIEKIHA, PEKOMEH/IyeTCs 3allMChIBAaTh Ha MOJISAX, U OCIe OKOHYAHHS JICKITUH 00-
paTUThCS 32 pa3bsCHEHUSMH K Ipenojanarento. Heo6xonumo akTUBHO paboTaTh ¢ KOHCIIEKTOM
JIEKIMHK: ITOCJIE OKOHYAHMS JIEKIIMA PEKOMEHAYETCS IIEPEUNTATh CBOU 3alIMCH, BHECTH IIOIPABKU
U JIONOJHEHUS Ha NMOJIAX. KOHCIEKTHI JIEKIIMM PEKOMEHYETCSl MCIO0Ib30BaTh IIPU MOATOTOBKE K
IIPAKTUYECKUM 3aHATUAM M 3K3ameHy. Ha jexumsax onpenenstorcs 3aJaHus 0 CaMOCTOSTEIb-
HOMY M3YYEHHUIO yueOHOM U HayYHOH JIUTepaTypbl, BEJETCS AUAJIOL C [IPENoiaBaTelieM, I03TOMY
OYEHb Ba)KHA PErYJIIPHOCTh IIOCEIIECHHUS JICKIUH.

IIpu uzyuenuu u npopabomke meopemuuecKko20 Mamepuaia Heobxooumo:

® [IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKLIMOHHOM 3aHATHHM MaTepHal U JOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 10 JAHHOM TeMe JINTepaTyphl;

® [IpH CaMOCTOSITEJIBHOM M3yYEHHHM TEOPETUYECKOM TEMBI HCIIOIb30BATh PEKOMEHIOBAaH-
HYIO0 JIUTEPATYDY;

® OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI, IIPEACTABICHHBIC B NPAKTUKYME WIH CHUCTEME
3JIEKTPOHHON NOJ/IEP’KKU 00YUYEHHS [0 COOTBETCTBYIOILEH TeMe.

Ipaxmuxym 1o nucuuruinHe «lluToreHernka» MpoBOIUTCS B BHUJE J1aOOPAaTOPHBIX pa-
00T, BKIIIOYAIOLIUX CAMOCTOSITEIbHOE M3YYEHHE MUKpOIIpenaparoB, ¢ororpaduii, Buaeoduib-
MOB U MPOYUX HAIJISIAHBIX MTOCOOUH, pemieHue 3aaad. [IpakTukyM mo3BossieT yriryouTh U 3aKpe-
IUTh TEOPETHUECKUE 3HAHMSI, ITOJTyUeHHbIE Ha JIEKIUAX U B IPOLIECCE CAMOCTOSTENIbHONW paboThI
¢ yueOHOI nurepaTypoil. Ha kaxaoM 3aHSATHM NPOBOAMUTCA MPEIBAPUTEIbHBIA OMpPOC MO HU3Y-
YEHHOW U HOBOM TEMaM.

[Ipu moAroToBKE K MPAaKTUYECKOMY 3aHATHIO HEOOXOIUMO:

® U3y4UTh, IOBTOPUTH TEOPETUUECKUI MaTepHUal 110 3aJaHHON TEME;

® U3y4NUTh MATEpUaJbl IPAKTUKyMa 110 3aJaHHON TEME;

® BBINOJIHUTD 3a/IaHKS 110 COOTBETCTBYIOIIEH TEME B CUCTEME AJIEKTPOHHOMN IOJIECPKKH
o0ydeHusl.

Jlo Havana 3aHATHS JEKYpPHBIE CTYJEHThl 00s3aHbl MOJYYUTh Ha MOATPYIIY COOTBET-
CTBYIOLIYIO METOJIUYECKYIO JIUTEPATypy B UYUTAIBLHOM 3alie, a M0 OKOHYaHWU pabOThl — CHaTh.
Kaxxaplii cTyIeHT caMOCTOATENbHO MPUBOJAUT CBOE pabouee MECTO B MOPSAIAOK M BO3BPALIAET Ha
MECTO IOJIy4EHHbIE MaTEPUAIIBI.

Bo Bpems mpakTMKyMa CTyJEHTBI CaMOCTOSATENIBHO MPOBOJAT M3yYEHHE ITUTOT€HETHYE-
CKHUX IIpPenaparoB, BHIIOIHSIIOT JaOOpaTOpHbIE pabOThl B COOTBETCTBUU C MPE/ICTaBIEHHBIMU Me-
TOJMKAaMH, PElIaloT TUIOBbIE 3a/1auk, 0QOPMIISIOT TETpadb U MPEICTABISIIOT Ha MPOBEPKY Ipe-
[I0/1ABATEIO.

[IpomymieHHble 3aHATUS OTPabaTHIBAIOTCA CTYAEHTAMU CAMOCTOSATEIBHO B JHU W YacChl,
OTBOJMMBIE JJIsl 3TUX LieNel (110 pacuCaHuIo).

Ha xonnmokBuymax u BO BpeMsi AMCKYCCUN CTYJIEHTHI 00s13aHbI MOKa3aTh ITyOOKOe 3Ha-
HHUE Marepuana, cBOOOJHO OPUEHTHPOBATHCS B TEOPETUYECKOM MarepHaie AUCHUILIUHBL. CTy-
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JIEHTBHI, HE BBIIIOJIHUBIINE B IOJTHOM 00beMe IJIaH J1a00paTOpHO-TPAKTUYECKUX 3aHATUH, HE MO-
Jy4aroT MOJIOKUTEIBHOMN OLIEHKH Ha 3a4eTe.

Memoouueckue ykazanus no op2aHu3ayuu 6HeayOUmMopHoU CamocmoamenbHol pabomai.

CamocrosaTenbHas paboTa CTyJEHTa CIOCOOCTBYIOT OpraHM3allMH IOCIEI0BATEIBHOTO
M3YYEHUs MaTepHualla, BHIHECEHHOIO Ha CAMOCTOSTEIbHOE OCBOCHHE B COOTBETCTBHH C YYEOHBIM
IUTAHOM, TIPOrpaMMOi y4eOHOH qucuuIuiiHbl. B kauecTBe hopM camocTosITENnsHON paboThl pu
W3YYEHUU JUCIMILTUHBI IPEIaraloTcs:

e paboTa ¢ HayYHOU U y4eOHOH JIUTEpaTypOH;

® [I0JITOTOBKA pedepaToB U MyJIbTUMEIUHHBIX MTPE3CHTALIHI;

® [10ITOTOBKA K OIIPOCaM, 3a4eTy.

3aaun caMOCTOATENbHOU PabOTHI:

e 00peTeHNe HAaBBIKOB CAMOCTOSITEIbHOM HAayYHO-HCCIIEeI0BATEIbCKONW PabOThI: MOUCKA U
aHanm3a uHpopMaImmy;

® BEIpa0OTKa YMEHHSI CAMOCTOSITENIbHO U KPUTUYECKH IIOJXOAUTh K U3y4aeMOMY MaTepHa-
Ty.

Pexomenoayuu no pabome ¢ nayunoti u yueonou iumepamypou

PaGora ¢ yueOHOI ¥ HaydHOW JTUTEpaTypoOil sIBIsieTCs IIaBHOW (popMON caMOCTOATENb-
HOM paboThl U HEOOXOAMMA MPH MOATOTOBKE K YCTHOMY OIPOCY WJIM JUCKYCCUM Ha IpaKTHye-
CKUX 3aHATHSIX, K TECTHUPOBaHMIO, 3aueTy. [Ipu paboTe ¢ nureparypoil peKOMEHIyeTcs BECTH
KOHCIIEKT, BbIIEJSS IVIaBHbIE (OMOPHBIE) MOMEHTHI M3ydaeMoro marepuana. OObeM KOHCIEKTa
OTIpefieNIsIeTCsl cCaMUM CTYACHTOM. B mporiecce paboThl ¢ yueOHOU U HAYYHOU JTUTEPATypOil CTy-
JIEHT MOXET:

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

e y3naraTh MHGOOPMAIHIO TE3UCHO WM TIOPOOHO;

® COCTaBJIATH CXEMbI U TaOJHIIbI, IeJaTh PUCYHKH,

® COTIOCTaBJIATh HH(GOPMAIIMIO U3 PA3HBIX UCTOYHUKOB (HETIPEMEHHO YKa3bIBas HCTOUHUK
uHpOpMann — y4eOHUK, CTaThI0, MOHOTPA(UIO H T.I1.).

HeoOxonumo oTMeTuTh, uTO paboTa ¢ IUTEPaTypoil HE TOJBKO IMOJIE3HA KaK CPEICTBO
Oosee rryOOKOT0 M3y4YeHHs NUCIMILIMHBI, HO U SBISETCS HEOTHEMIIEMOW YacThiO Mpodeccro-
HaJIbHOW JAEATeNbHOCTH OyAyIEro y4uTes.

Pexomenoayuu no noocomosxe peghepama

Hanucanue pedepatoB crnoco6cTByeT (POPMUPOBAHUIO HABBIKOB CAMOCTOSITENILHON pabo-
Thl C y4eOHO! JIUTEPATypOH, YMEHHIO OTOMpPaTh, CHCTEMaTU3UPOBATh U aHAIN3UPOBATh HEOOXO0-
JUAMBIA MaTepual.

Pedepar — nucemennas padora o6bemoM 10-15 medaTHBIX CTpaHUII, BHITIOJIHIEMAs CTY-
JICHTOM B T€UEHME JUIUTEJILHOTO cpoka (0T OAHOM Henenu a0 Mecsua). Pedepat (ot nat. referrer
— JIOKJIaJIbIBaTh, COOOIIATh) — KPaTKOE TOYHOE U3JIOKEHHE CYIIHOCTH KAaKOro-ITubo BOMpoca, Te-
Mbl Ha OCHOBE OJJHOM HJIM HECKOJIbKMX KHHI, MOHOTpaduil UM IpyTrux MEepBOMCTOUYHUKOB. Pe-
depar 1oJKeH colepKaTh OCHOBHBIE (PaKTUUECKHE CBEACHUS M BBIBOJIBI IO paccMaTpUBaeMOMY
Bompocy. Temy pedepara MOXKET NPEUIOKUThH MPENoAaBaTeNb WIM CaM CTYJIEHT, B MOCIEIHEM
clly4ae OHa JI0JIKHa ObITh COTJIaCOBAaHA C IPENoAaBaTeeM.

[Ipu Hamucanum pedepara maTepuan mnomaercs B (popMe KOHCTATallUU WIH OTMHCAHWS,
OJIHAKO OT CTyAEHTa TpeOYIOTCsS pa3BEpHYThIE apryMEHTHI, pacCyXJeHus, cpaBHeHus. Eciau B
NEPBUYHOM JIOKYMEHTE TJIaBHAs MBICIb COPMYIMPOBAaHA HEOCTATOYHO YETKO, B pedepare oHa
JOJI’KHA OBITh KOHKPETHU3UPOBaHa U BBIJIEJICHA.

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

CrpykTypa pedepara:

- TutyneHbI}I JIHCT

- Ornasnenue (TaH, COAepKaHHE)

- Beenenne. O0beM BBEICHHS COCTABISAET 1,5-2 CTpaHUITBL.

- OcHOBHas yacTh pedepaTa MOKET UMETh OJIHY MM HECKOJIBKO IJIaB, COCTOSAIIMX U3 2-3
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naparpadoB (IOAMYHKTOB, pa3fesioB) U MpPEIIoyiaraeT OCMBICICHHOE U JIOTUYHOE U3JI0KEHUE
TJIABHBIX TOJIOKEHUN U UJeH, colepKalluxcs B U3yUYeHHOH auTeparype. B Tekcre 00s3aTebHbI
CCBUJIKM Ha MEpPBOUCTOYHUKH. B TOM citydae eciiv HUTHPYETCS WM UCIOB3YETCs Ubs-TH00 He-
OpAMHApHAsI MBICIb, HJes, BBIBOJ, MPHUBOAMUTCSA KaKOH-TMO0 nuppoBoil Marepuai, TabIuIy —
00s3aTeNpHO cleNalTe CChUIKY Ha TOTO aBTOPA, Y KOT'O BHI B3SJIU JIaHHBIM MaTepuar.

- 3aKJIIOUEHHUE COAEPIKUT INIaBHbIE BBIBOJbI U3 TEKCTA OCHOBHOM YacTH.

- Criucok auTeparypsl coctaBisiercs cornacHo TpedoBanusam ['OCTa k 6ubmuorpaduue-
ckuM onucanusiM (cM. CTO BI'TTY «Ilopsimok Hanucanust 1 opopMIIeHHUS BBITYCKHBIX KBaIHupu-
KaI[HOHHBIX M KyPCOBBIX paboT. HOPMOKOHTPOIIBY).

Pexomenoayuu no noocomoske coobwenus ¢ MyrbmumeOutinou npesenmayuel (0oxa-
oa)

YcTHOE coo011IeHNE JIenaeTcs B X01€ IPAKTUYECKOT0 MM JIEKIIMOHHOTO 3aHATHS, IIPOBO-
JUMOTO B MHTEPAKTHUBHOW (popMe — UTO Moapa3syMeBaeT 0OCYXkIECHUE M3JIaraéMoro Marepuana
CTyACHTaMH Tpymnibl. TeMbl A7 COOOIEHHI TPeAIaraloTcs MpernoiaBaTesieM WiH BRIOUPAIOTCS
CTYJEHTOM CaMOCTOATEILHO (B ATOM Cllyyae HY>KHO COTJIacoBaTh TeMy ¢ mpernojaBareiem). Co-
oO0IIeHUE JI0JDKHO PACKPBIBATh 3asBJICHHYIO TEMY, OBITh JOCTATOYHO KPATKUM, XOPOIIO HILTIO-
CTPUPOBAHHBIM, HAYYHO JTOCTOBEPHBIM. MICTOUHUK MHPOpPMAIMK U WILIIOCTPAlUil 00s3aTENbHO
JIOJKEH yKa3bIBaThCsl. MIH(popMaIuio HyKHO HU3J1araTh MOCIEI0BAaTEIbHO U JIOTUUHO, CleAys 3a-
paHee COCTaBIIEHHOMY IUIaHY COOOIIEHUSI.

Y4yeOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOATEILHON padoThI
CTY/IEHTOB 10 JMCUMILINHE

KonunuectBo
D opMBbI/BHIBI TACoB, B
e HaumenoBanue CAMOCTOSTEIELHOI COOTBETCTBUH
pasaesa (Tembl) ¢ y4eOHo-
padoTbl
TeMAaTHYeCKUM
IVIAHOM
BBenenue
1. | Tema 0.1. luTorenernka Kak Hayka. N3ydeHne 0OCHOBHOM U J10-
Hcropus cranosnenus. [Ipeamer, nenu | MOJHUTEIBHON JINTEPATYPHI, 4
U 3aJa4H. IOJIFOTOBKA K 3a4eTy
Paznen 1. llutosoruyeckne 0CHOBBI HACTEACTBEHHOCTH
2. | Tema 1.1. Tunsl kneTouHoi opranuza- | M3yueHue ocHOBHOM U J0-
nud. JKU3HEeHHBIM IHUKI KIETKU. 1lepe- | MOTHUTENbHON IUTEPATYPBHIL,
Jlaya reHeTH4ecKoi nHpopMaiu B BBITNIOJIHEHHUE TECTA, TOATO- 10
nporecce 0ecroyioro pa3MHOKEHHUSL. TOBKa K JUCKYCCHH, 3aUETY
MwuTO3 M €ro THUIBL.
3. | Tema 1.2. [lepenaya reneTndeckoi uH- | M3ydeHne OCHOBHOM | J10-
(dbopmanuu B poliecce moJIoBOro pas- HOJIHUTEJIBHOM JINTEPATYPHI,
MHOKeHHs1. MeHo3 U ero Ononoruye- BBIIIOJIHEHHUE TeCTa, IOJTro- 10
CKOE 3HAYEHHUE. TOBKa K KOJUIOKBUYMY, 3a4e-
Ty
4. | Tema 1.3. 'ameTorenes u OmiIOA0TBO- N3ydyenue 0CHOBHOM U J10-
peHue y )KUBOTHBIX. HeperyisipHble TH- | MOJHUTENBHOM JINTEPATYPHI, 10
IIbI TTOJIOBOTO PA3MHOXKEHHMS. BBINIOJIHEHUE TECTA, ITOATO-
TOBKA K 3a4eTy
5. | Tema 1.4. CnoporameroreHes u orio- N3ydeHne 0CHOBHOM U J10-
NOTBOpEHHE y pacteHnid. Heperymsp- MTOJTHUTENIBHON JIUTEPATY B, 10
HBIE TUIIBI IT0JIOBOTO PA3MHOXKEHHUS Y IIOATOTOBKA K OIIPOCY, 3a4eTy
pacTeHUH.
Pasnea 2. XpoMoCOMHBII YPOBEHb OPraHU3allii FTeHETHYECKOr0 MaTepHuaJia
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6. | Tema 2.1. flnpo. CtpykTypa u xumuue- | M3yueHne ocHOBHOH H J0-
CKHI1 cocTaB HHTEep(Da3HOTrO siApa. Ponb | MOTHUTENBHON TUTEPATYPHI, 10
s]ipa B )KU3HEEATEIBHOCTH KJIETKH. MIOArOTOBKA K KOJUIOKBUYMY,
3ayery
7. | Tema 2.2. CTpyKTypHasi OpraHu3anus N3yueHne 0CHOBHOM U J10-
XpOMOCOM HOJTHUTENNBHOM JTUTEpaTyphl, 10
MIOArOTOBKA JTOKJIA/1a, IOArO-
TOBKA K 3aueTy
8. | Tema 2.3. dynkiuoHanbHbIe Ipeodpa- | M3yueHne ocHOBHOM H J0-
30BaHMsI XpPOMOCOM HOJTHUTENNBHOM JTUTEpaTyphl, 6
IIOArOTOBKA JIOKJIA/a, IOAr0-
TOBKa K 3aueTy
9. | Tema 2.4. Kapuoturn. [Toctpoenue ka- N3ydeHne 0CHOBHOMU U J10-
prorpaMMbl. DBOJIIOLMS KapuoTUIIa HOJTHUTENNBHOM JTUTEpaTyphl, 4
MIOArOTOBKA JIOKJIA/a, IOAr0-
TOBKa K 3aueTy
10. | Tema 2.5. HexpomocoMHoe HacnenoBa- | M3yueHne ocCHOBHOM H J0-
HUE. MOJIHUTENBHOMN JINTEPATYPHI, 10
IOJIFOTOBKA K 3a4eTy
UTOoro 84

5 IPAKTUKYM IO JUCHUIITIMHE

Tema 1.1. Tunbl KJIeTOYHOW opranu3anuu. Ku3HeHHbIH MUK KJaeTku. Ilepenaua

reHeTH4YecKoil HH(popMaunu B mpouecce 6ecnoJioro pa3MHo;keHusi. MUTO3 U €ro THIBI.
SAHSATUE Ne 1.

JUCKYCCHS: Tumbl KI€TOYHON OpraHU3alnu

[{enn: [IpoBecTu cpaBHEHHE OCOOCHHOCTEH CTpOeHUS U (HYHKIIMOHUPOBAHUS PACTUTENb-
HBIX U )KMBOTHBIX KJIETOK.

Bonpoch! i IOArOTOBKU K JIMCKYCCHU:

1. McTopust OTKPBITHSI KIIETKH.

2. Kakue 0coOEHHOCTH CTPOCHHUS MMEIOT MPOKAPHOTUYECKAsT U dyKapUOTHUECKas KIIET-

KH?

3. [louemy B mpoliecce 3BOJIIOLUHN BbIPAOOTAINCh PA3IMUUsl PACTUTENBHON, KUBOTHOMH,
TpUOHOI 1 OaKTepHaTHLHON KIETKU?

4. B ueM mposBIISIOTCS OCOOEHHOCTH M'€HETHUECKOro arnmapara IpoKapuoTUYECKOH U Y-
KapUOTUYECKOM KIIETOK?

JIABOPATOPHAX PABOTA Ne 1. Onpenenenre MUTOTUYECKOW aKTMBHOCTH TKaHH U
POJOKUTENBHOCTH (ha3 KJIETOYHOTO 1IHUKJIA

[lenb: HayunThcs onpenensars COCTOSHUE KIETKH Ha KaKI0M CTaluu KJIETOYHOIO IUKJIa,
MUTOTUYECKYIO aKTUBHOCTb TKaHU U MPOJAOJIKUTENBHOCTh (pa3 MUTO3A.

XoJ1 paboThI:

1. Ha GonpiiomM yBeIWYEHMHM MHUKPOCKOIIA PacCMOTPETh TOTOBBIM MHUKpoIpenapar Ka-
pHOKHMHE3a B Kopemike jyka. [IpousBecTy mojacdyer KoaudecTBa KIETOK, HAXOJAIIMXCS Ha pas-
HBIX CTaJUSAX KJIETOYHOIO IIMKJIa B TpeX MoJisix 3peHus. [lonyuyeHHble JaHHbIE 3aHECTU B Ta0JIU-

Iy.

Nomonst | UaTepdaza [Tpodaza Mertadaza Amnadaza Tenodaza
3peHus (1) D M) (A) (M

1.

2.

3.

Cpennee

%
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2. Ucnonb3ys cpenHee 3HaUCHUE JAaHHBIX TaOmuibl Nel, paccyuTaTh MUTOTUYECKUIN HH-
JieKC 1o hopmyJie:
I+-M+A+T
UATI+M+A+T
U OTIPENICTUTh MUTOTHYECKYIO aKTUBHOCTh TKAHH T10 JTAHHOU KJ1acCU(DUKAIINHN:
0-300 % -Hu3kas
301-600 % -cpenusis
6omnee 600 % — BrIcOKas
3. Paccumrarh mpogomKUTETLHOCT (a3 COOCTBEHHO MHUTO3a 0 popmyIie:

II cp.

I+-M+A+T

Mcp.

I+-M+A+T

Acp.

I+-M+A+T

Tcp.

I+-M+A+T

BriBoa:

Jluteparypa:

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

2. I'eneruka: yuyeOHHK 11s1 cTyneHToB By30B / Ilox pen. B.M. VMBanoBa. — M.: Axkane-
MkHura, 2006. — 638 c.

3. I'pun, H. buonorus: 8 3 1. /H. I'pun, V. Crayr, /1. Teiinop; nep. ¢ aura. P. Conepa. —
M.: Mup, 2002. - T. 3. — 451 c.

4. XKumynes, U.d. O6mas u monexyispHas renetuka /1.0, JKumynes. — HoBocubupck:
Cub. yausep. uza-so, 2007. — 479 c.

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

6. [{uTorenernka: yuyeOHOE MOCOOME ISl CTYJIEHTOB MEAArorn4eckKux BY30B / aBTOp-
cocraButenb B.®. Kupcanosa. — biarosemenck: M3a-so BI'TIY, 2008. — 130 c.

Tema 1.2. Ilepenaua reHeTuveckoid HHGOPMAIIMK B Mpolecce MOJOBOr0 pa3MHOMKe-

HusA. Meiio3 1 ero 0H0JI0rH4ecKoe 3Ha4YeHHue.
3AHATHUE Ne 2.

[{enn: 1. M3yuuTs mporiecc Melio3a, B 0COOCHHOCTH ero nepBoit (assl: mpodassr 1.

2. BBISIBUTD 4€pTHI CXOJICTBA U OTJIMYHS B ITPOIECCaX MUTO3a U Meio03a.

H3y4daemble BOIPOCHI:

1. Meiio3. ['eHeTrdeckast CylmHOCTh U 3HaUYCHUE MeH03a.

2. PepykunonHoe neneHue menosa: npodasza 1 (mposentoreHa, JENTOTEHA, 3UTOTEHA,
naxuTeHa, TUIUIOTeHa, TnakuHes3), metadasa 1, anadasa 1, renodasza 1.

3. DKBaLlMOHHOE JieNieHne Meio3a: mpodasa 2, metadasa 2, aHagaza 2, Tenodasa 2.

JIABOPATOPHAS PABOTA No2. Ilutonoruueckue OCHOBHI Meiio3a.

3ajanue:

1. Ucnons3yst nutepaTypHble NaHHBIE, TAOJIUIBI U TOTOBBIE MHKPOIIpENapaThl, 3apUCO-
BaTh CXeMy cTaauii mpodassl 1 peayKIIMOHHOTO JAETICHHS Mei03a U BBIICIUTh UX OCHOBHBIE Yep-
THI.

2. 3anoiaHUTH TAONIHUILY:
CxoJICTBa ¥ OTJIMYMS B TIPOIECCaX MUTO3a M MeHo3a.

Craguu u a3l Muto3 Meiios




13

3. BriBox:

KOJIJIOKBUYM Ilepenaua reHeTuueckoil HHGOPMALUU B TPOLIECCE MOIOBOTO Pa3MHO-
KEHUS
Bonpocs! KoJu10KBUYyMa
CpaBHeHue 0ecrosoro 1 ojoBOro pa3MHOKEHHMS.
['eneTrueckas CylmHOCTh MeH03a 1 €ro OMOJIOTHYECKOE 3HAYCHHUE.
["ameTorenes y *HBOTHBIX.
On1og0TBOpPEHNE Y JKUBOTHBIX.
. HeperyuisipHble TUIIBI IOJIOBOTO PA3MHOKEHUS Y JKUBOTHBIX.
HHTepaTypa 1-6 (no cniucky k 1 3anATHIO).

orwdPE

Tema 1.4. CnoporameTroreses u onjiog0TBopenue y pacrenuii. HeperyJsipubie THIIBI

M0JI0BOI0 Pa3MHOKEHHUS Y PACTeHH .
3AHSTHUE Ne 3.

Henb: M3yunts MexaHu3Mbl 00pa30BaHUs IOJIOBBIX KJIETOK Y PACTEHMH, peryJsipHble U
HEperyJISpHBIE MMPOLECCH OTUIOA0TBOPECHHUS.

H3yyaemble BOIPOCHI:

1. OcHOBHBIE 3TaMbI CIIOPOraMETOreHe3a y pacTeHUH.

2. JIBoliHO€ OIUIOIOTBOpEHHE Y pacTeHui. HeperyssipHble TUIIBI pa3MHOXKEHUS (allOMUK-
CHUC, aHJJPOT'€HE3, THHOTEHE3).

3ajiaHue:

CocTaBuTh CXeMy 4epeoBaHUs Tamio- U AUIUIO(a3kl B MPOLECCE CIIOPOraMeTOreHesa u
OIJIOJJOTBOPEHUS Y PAaCTEHUH.

JIABOPATOPHAS PABOTA Ne3. Onpenenenne GpepTUILHOCTH B CTEPUIBLHOCTH BLITb-
LIEBBIX 3€pEH Yy paCTEHUH.

Henb: Hayunthest pa3nuyarh crepuiibHbE U (DepTUIIbHBIC TBUIBLEBHIC 3€pHA, TPOU3BO-
JUTh UX MOJICUET U ONPEAEIATh NPOLEHT (epTUIBHOCTH.

XoJ1 paboThI:

1. 3y4uuTh METOIMKY MPUTOTOBIICHUS] BPEMEHHBIX MUKPOIIPENAapaToB CIOCOOOM aIUTo-
KapMHHHOTO OKpPAalIMBaHUSI.

2. IlpuroroButh 3-4 MuUKpoIlpenapara MbLIbIEBBIX 3€peH KOMHATHBIX PAacTeHUH, pac-
CMOTpETH U 3apUCOBaTh UX (POpMy, MPOU3BECTH MOACUYET (PEPTUIHHBIX U CTEPHIILHBIX B TPEX IO-
JSIX 3peHMs], HAUTH MX CpeHee KOJIMYECTBO M PAacCUUTaTh MPOLEHT (epTuiabHOCTU. [Tomyuen-
HBIC IaHHBIC 3aHECTH B TAOJIUILY:

Kon-Bo ¢ep- Kon-Bo cre-
Hasganue pac- ®dopma NbLIb- o
THJIBHBIX MbUIb- | PHWJIBHBIX MbUIb- | % (epTUIbHOCTH
TEHUS LIEBBIX 3€pEH
LIEBbIX 3€peH LIEBbIX 3€peH
3. BriBon:

METOBI ITPUT'OTOBJIEHMA MUKPOIIPEITAPATOB

1 METO/ (kmaccuyeckasi METOIUKA)

OTOT METOJ| AaeT BO3MOXHOCTbh M3y4yaTh TOHKYIO CTPYKTYpPY KJIETOK JIFOOBIX OOBEKTOB,
TpeOyeT TIaTeTbHON MOATOTOBKH MaTepuaia, 0oiee TOHKOH METOWKH W3TOTOBIICHUS TIpernapa-
TOB U 3HAUUTEJIbHYIO 3aTpaTy BPEMEHHU.

2 METOJ

[IpuroroBneHre BPEeMEHHOIO Ipernapara HE MOXET ObITh PAacHpOCTPaHEHHBIM Ha BCE
00BeKTHI U TpebyeT u3dbupaTenbHoro noaxoaa. OH JaeT JOCTOBEPHbIE IaHHbIE U IPUTOTOBJIEHUE
npenapaToB TpeOyeT MEHbIIe 3aTpaT TpyJa W BPEMEHH. DTOT METOJ JAOCTYIHO NMPUMEHSTh B
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HIKOJIax MpH U3ydeHuu kietku. Hanbonee pacnpocTpaHeHHBIM CIOCOOOM IPUTOTOBICHUS Bpe-
MEHHBIX IIPETapaToB SBISETCS alleTOKapMUHOBBIH, COTIIACHO KOTOPOMY OOBEKTHI MOABEPIatoTCs
BO3/ICIICTBUIO HACBIILIEHHOTO pacTBOpa KapmuHa B 45% ykcycHo# kuciote. OCOOEHHOCTh BIUS-
HUSI TAKOW CMECH COCTOHMT B TOM, YTO OHA OJHOBPEMEHHO MPOM3BOIUT (PUKCAIMIO U OKPACKY.
dukcanus oOCyLecTBISETCA YKCYCHOM KUCIOTOH, a okpacka — kapMuHOM. KapMuH okpamuBaer
A7pa U XpOMOCOMBI B TEMHO-KPACHBIH LIBET, YTO MO3BOJISET UCIOIb30BaTh €T0 ISl BBIACHEHUS
uX cTpoeHus. B Hacrosiee BpeMs alleToKapMUHOBBIE IIpenapaThl UCIIOIb3YOTCS AJIS M0/ICUeTa
quciia JeNSIUXCs KJIETOK, YCTaHOBJICHHSI aHOMaJIMi BO BpeMs MX JIEIEHUs IIPU MCCIEA0BAHUAX
MHUKpPOCIIOPOTr€He3a, MEracloporeHesa 1 cliepMaTorenesa, A Mojcuera yuciaa xpomocoM. He-
KOTOpBIE BpEMEHHBIE IIPENapaThl MOYKHO CJEJIaTh OCTOSTHHBIMU.
METOAUKA ITPUT'OTOBJIEHN A ALIETOKAPMUHA

1. B xon0y ¢ 55 M1 TUCTHIUIMPOBAHHON BOABI J00ABUTH 45 MII YKCYCHOM KUCIIOTHI U 3-4 T
KapMMHa B BHJIE SIPKO-KPACHOI'O IIOPOLIKA UM HEKPYITHBIX KOMOUYKOB.

2. 3akpbIB KOJIOY BOPOHKOM, KHIIATUTH CMECh Ha MeasieHHOM orHe 20-30 MUHYT, HE JIOITyC-
Kasi BBIOpAchIBaHUS KUIISILIEH )KUAKOCTH U3 KOJIOBL.

3. Jatb cMecu OCTBITh M IPO(UIBTPOBATH B CKIISIHKY C IPUTEPTOM MPOOKOH.

VY CKOpEeHHIO OKPACKHU KapMUHOM CIIOCOOCTBYET HAJIMYHME B PacTBOPE HEOOJBIIOr0 KOJIH-
YyecTBa JKeje3a, KOTOpoe 100aBIIAIOT K CMECH B BUJIE KaIlellb YKCYCHOI'O JKeJle3a.

B nuTonornueckoi mpakTHKe NMPUMEHSIOTCS Pa3HbIE CIIOCOObI IMPUTOTOBJIEHUS alETO-
KapMHHOBBIX IPENapaToB, MPH KOTOPBIX 00BEKTHI MM Cpa3y MOABEPTaloTCs BO3ACHCTBHIO CMe-
CH WJIM MIPEJIBAPUTEIIbHO (PUKCUPYIOTCS.

OKPACKA BE3 ITPEJIBAPUTEJIbHON ®UKCAIN

IIpu n3yyeHnn cioporeHHOM TKaHU U MbUIBLEBBIX 3€PEH MbUIbHUKH MOTPYXKAIOT B KAILIIO
aleTOKapMUHA Ha IPEJAMETHOM CTEKJIE€ M BbIIABIMBAIOT UX cojaepxkumoe. [lomaB B pactBop,
CIOPOreHHasi TKaHb ObICTPO (DPUKCHPYETCsl U HAauMHACT OKpalluBaThbcs. Pa3aBUTh NMbUIBHUKU
MO’KHO CTEKJISSHHOW MaJIOYKOW WJIM INPHU MOMOIIM JIpyroro mnpeamerHoro crekia. [locie aroro
KaIUTI0 C PEaKTHBOM 3aKpbIBalOT MOKPOBHBIM CTeKJIOM. OkpalinBaHue OOBEKTOB YCHUIMBAETCS
IIpY IOJIOTPEBAHUM Ha CIUPTOBKE, HE JOBOJSA N0 KuneHus. Ha mpemapartax, NpUroTOBIEHHBIX
TaKUM 00pa3oM MOXHO ONpeAeTuTh a3y peIyKIMOHHOTO JelIeHHs Meio3a, MoACUUTaTh YUCII0
XPOMOCOM, OIPEAETUTh KOJINYECTBO MbUIBLIEBBIX 3€PEH, CPEIU HUX C KOJIMUYECTBO CTEPHIIbHBIX U
¢depTribHBIX. B kKauecTBe MOpdororuyeckoro nokasareist GepTUIBLHOCTH CIY>KUT HaJIUYUE Be-
TeTaTUBHOM KJIETKHU C SIIPOM WIIM JIByX criepMueB. B arnierokapmuHe sijpa Xopoiio oOHapyKuBa-
IOTCS, OKpAIIMBAIOTCA B TEMHO-KpacHbIU 1BeT. CojepkuMoe (epTUIIbHBIX MBUIBLEBBIX 3€PEH,
yAepKHUBasi YacTHUIIbl KPAaCKH, OKpAaIIMBAaeTCs B CBETIO-pO30BhIN I1BeT. [IpoTomnazma crepuiib-
HBIX IBUIBLIEBBIX 3€PEH HE OKPAILLMBAETCS, U CO3JACT BIEYATICHHUE, YTO MbUIBLA COCTOUT U3 OJI-
HOM oOosouku. Kpome Toro, crepuibHble 3epHa MEHbIIMX pa3MepoB. OmnpezeneHue MmpoLeHTa
(epTHIIBHOCTH MBUIBLIEBBIX 3€peH MPOU3BOAUTCS CIEAYIOIINM 00pa3oM:

1. Ha npeameTHoe CTEKJIO HACHINAIOT MBUIBILY, H00ABISAIOT KAIUIIO alleTOKapMHUHA, 3aKpbl-
BalOT ITOKPOBHBIM CTEKJIOM M CJIETKA IIOJ0IPEBAIOT.

2. Kak TOnpKO mpemapar OKpacuTCs, €ro MPOCMATPUBAIOT O] MHKPOCKOIIOM Ha MajioM
YBEJINYEHUH.

3. TlepeBens Ha Ooiblioe yBETMUYEHHE, CYMTAIOT BCE MBUIBIIEBBIC 3€pPHA B TI0JIE 3pEHUS,
NOJpa3sieNss UX Ha CTepUIIbHBbIE (HEOKpallleHHbIE) U (epTHiIbHbIE (OKpallleHHbIe). 3aTeM Iepe-
JBUTAIOT CTEKJIO B JIPYTO€ IMOJI€ 3pEHUS U MOBTOPSAIOT MojicyueT. Jlanee BBIUUCISIOT Cpe/lHee 3Ha-
YEeHHE, UCTIOJIb3YS IaHHbIE TPEX MOJIEH 3pEHHUS.

Jluteparypa: 1-6 (mo criucky K 1 3aHSATHIO).

Tema 2.2. CTpyKTypHasi opranuszanusi XpoMocom
3AHSATUE Ne 4.
[enb: M3yunTts Mopdosoruio, CTpyKTypy YPOBHH OpraHU3aLUN XPOMOCOM.
H3ydaeMble BOIPOCHI:
1. XpoMOCOMBI, UX THIIBI U CTPOEHHUE:
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1) MonexysipHbIN YpOBEHb OpraHU3aI[H XPOMOCOM;
2) HanmorekyssipHast opraHu3aius XpoMOCOM;
3) Opranu3anusi MUTOTUYECKOH XPOMOCOMBI;
4) CTpyKTYpHO-IIPOCTPAHCTBEHHAs OPraHU3aIUsI XPOMOCOM.
2. Kimaccudukamnum XxpoMocom;
3. llutonoruyeckas u reHeTUYECKass HOMEHKJIATYPBI.
JIABOPATOPHAS PABOTA Ne 4.
1. PaccmotpeTh Ha MUKpOGOTOrpadUsIx U 3apUCcOBATH OCHOBHBIC THITBI XPOMOCOM;
2. PaccmoTpets Ha MHUKpodoTorpadusax u 3aprcoBaTh CTPOSHUE XPOMOCOMBI U MOJIIIH-
CaTh €€ CTPYKTYPHI.
3AILUTA JOKJIAZOB C MYJIbTUMEJIMHMHOM TTPE3EHTAILIMEM: Knaccupuxa-
A XPOMOCOM.
O6cyxneHue KaaccupuKauil XpoOMOCOM IO NMPEACTABICHHBIM MTPE3CHTAIIHSIM.

Tema 2.3. DyHKIIMOHAJIbHbIE IPE00PA30BAHUS XPOMOCOM
3AHSTUE Ne 5
3AILMTA JIOKJIAJOB C MYJIbTUMEJUMHOM ITPESEHTALIMEN

Lens: M3yuuTh OUTOJOTHYECKUE OCHOBHI (DYHKIIMOHAIBHBIX MPEoOpa30oBaHMM, KOJINYC-
CTBEHHBIX M KAYECTBEHHBIX U3MEHEHUN XPOMOCOM.

3ansTHE MPOBOIUTCS B (hopMe 3aCIyIIMBAHUS JOKIAIO0B ¢ MYJIBTUMEIUHHON Mpe3eHTa-
nueil no pedeparam, MOArOTOBICHHBIM CTYJEHTAMH.

Tewmsl pedepaToB:

1. DBoJIIOIIMOHHAS KOHUENLUS XPOMOCOM;

2. 'eneTnueckuii KOHTPOJIb PEILIUKALINN;

3. [NomykoHcepBaTuBHBIH criocob pervtukanuu JJHK;

4. DyXpoMaTHHOBBIE U TETEPOXPOMATHHOBBIE YUACTKH XPOMOCOM;

5. MyTanuu, cBsA3aHHbIE C U3MEHEHUEM YHUCIIa XPOMOCOM;

6. MexaHn3Mbl BOSHUKHOBEHHSI XPOMOCOMHBIX ITEPECTPOCK.

Jlutepatypa: 1-6 (mo crucky Kk 1 3aHATHIO).

Tema 2.4. Kapuorun. IlocTtpoenne kapuorpaMmmMsel. IBOJIONUA KAPHOTHIIA
3AHSATHUE Ne 6

ens: M3yunTh NOHATHS KApUOTHII M KapuOTrpamMma, pPacCMOTPETh KapUOTHII YEJIOBEKA B
HOpPME U MaTOJIOTHH.

PABOTA B MAJIBIX I'PVIIITAX «IlocTpoeHne kapruorpaMmsl 4€JI0BEKA»

XoJ1 paboTBhl:

1. PaccMoTpeTh KapHorpaMMbl XpOMOCOM pa3iM4YHBIX OPraHW3MOB Ha MHKpPOQOTOrpa-
¢buax u TabiuIax.

2. W3yuuTts rpynmsl XxpoMocoM 1o Tabnuie «Kapuotun u kapuorpaMma 4eaoBeKay.

3. PaccMoTpeTh mpuMepsl aToJIOTHH, CBSI3aHHBIX C HApPYIIEHHEM KOJHYECTBA U CTPYK-
TYpBbI IOJIOBBIX XPOMOCOM U ayTOCOM I10 aIb0OMY: T€HETHKa U MeJTUIIMHA.

4. TlocTpouTh KapuorpaMMy 4YeJIoBeKa 0 MPeAIoKeHHON GoTorpapuu KapuoTHna.

A) Ha mpeiokeHHOH (oTorpaduu KapHOTHNA MPOCYUTATH KOJIMYECTBO XPOMOCOM,
MIpe/IBAPUTENbHO O0bETUHUB UX B IPYIIIHL.

b) BBIpe3aTh Kaxayto XpOMOCOMY M Pa3JIoKUTh UX HA YUCTBINA JIUCT Oymar.

B) 00bequHUTE TOMOJIOTUYHBIE XPOMOCOMBI B Maphl U Pa3IOKUTh UX IO TPYIIaM B PaH-
YKUPOBAHHOM TIOPSIZIKE.

I') BbIIETUTH Mapy MOJOBBIX XPOMOCOM.

J1) HaKJIeUTh X HA YUCTBIN JIUCT OyMaru u CHaOAUTh COOTBETCTBYIOLIUMH MOITUCIMH.

OBCYXJIEHUE NOKJIA/IOB no MeTogam reHeTHKH YelI0BeKa:

A) reHeanioruuecKkui

b) nutorenernueckuii (6MOXUMHUYECKUI)
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B) 61u3HenoBbIi

I') nonynsiiinoHHbBIN

J1) OHTOTCHETHYECKUH.

Jluteparypa: 1-6 (o crucky K 1 3aHsATHIO).

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

6.1 OueHo4HbIe cpeACTBA, MOKA3aTeIH U KPUTEPHUH OLIECHUBAHUS KOMIIeTeHIN

Nupexce
KOMITe- OuenouHoe Iloxa3arenn Kpurtepun onenuBanuns }
— CPeACTBO OLICHUBAHHS c()OPMHPOBAHHOCTH KOMIICTEeHIH I
Husknii KonnyecTBO npaBUIBHBIX OTBETOB Ha BO-
(HeyIOBIETBOPUTENBHO)| Mpockl Tecta Mmenee 60 %
IToporosslii KonnyecTBO npaBUIBHBIX OTBETOB Ha BO-
TK-2 Tecr (YIIOBJIETBOPUTEIILHO) | TPochl TecTa oT 61-75 %
ba3zoBb1it KonnyecTBO npaBUIBHBIX OTBETOB Ha BO-
(xopor10) pockl TecTa oT 76-84 %
Beicoknii KonnyecTBO npaBUIBHBIX OTBETOB Ha BO-
(0TIIMYHO) rpockl Tecta oT 85-100 %
CTyneHT OTBEeYaeT HENPaBUJIbHO, HEYETKO
Huzkuit U HeyOeIuTeNnbHO, JaeT HeBepHble (op-
(HEeyJOBIETBOPUTENIBHO)| MYJIUPOBKHU, B OTBETE OTCYTCTBYET Kakoe-
1100 MpeJICTaBICHUE O BOIPOCE
CrTyneHT OTBe4aeT HEKOHKPETHO, Cllabo
IToporossriii apryMEHTHPOBAaHO U HE yOeAMUTEeNbHO, XO-
Cobeceona- (YIOBIETBOPUTENBHO) | T U MUMEETCS KaKOe-TO IPEACTABICHHUE O
I1K-2 HUE, YCTHBIN BoTpoce
ompoc N CryneHT oTBe4aeT B LIEJIOM IIPaBHIIBHO,
HO HEJIOCTATOYHO IOJIHO, YETKO U yOeau-
(xoporo) TEIBHO
CraBuTcsl, €cid HPOJAEMOHCTPUPOBAHBI
. 3HaHHE BOINPOCA U CAMOCTOSATEIBHOCTH
Beicoknii
MBIIIEHHSI, OTBET COOTBETCTBYET Tpebo-
(oTnHMuHO)
BaHUSIM MPAaBUIBHOCTH, IOJHOTHI U apry-
MEHTHUPOBAaHHOCTH.
CtyneHT oOHapy>KMBaeT He3HaHHE O0Jib-
el YacTH COOTBETCTBYIOIIETO0 MaTepHa-
Huzkuit Ja, AOMYCKaeT OMMOKU B (HOPMYITUPOBKE
(HEeyAOBIETBOPUTENILHO)| ONPECIICHNN, HCKAXKAIOUIME UX CMBICIH,
HEBEpHO YINOTpeOssieT TepMHHBI, Oecro-
PSA0YHO M3JIAaraeT MaTepual.
CtyneHT oOHapy’KUBaeT 3HaHUE U NTOHU-
MK-2 Komnoksuym, MaHHUe MPOrpaMMHOIr0 MaTepuana, Ho:
JTUCKYCCHSI e ll3naraet Matepuas HEMOJIHO U JOIyC-
KAaeT HETOYHOCTHU B OINPEAEIECHUU TTOHS-
[ToporoBbiii THIA;
(ynoBnerBoputenbHo) | ¢ He ymeeT 000CHOBaTh CBOM CYXICHHUS
Y TIPUBECTU IPUMEPBHI;
e Il3naraet Marepuas HEMOCIEI0BA-
TEJIBbHO U JIOIYCKAeT OMUOKU B SI3bIKOBOM
o opMIICHUH M3J1araeMoro MaTepuaia.
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ba3zoBblii
(xoporo)

CryneHT oOHapyKHBaeT 3HAHUE U TIOHU-
MaHH€ MMPOTPAMMHOTO MaTepuaa, Ho:

e B oTBere f0mymieHb MaJIO3HAYNTEb-
HBIC OIUOKH U HEJTOCTATOYHO TIOJTHO pac-
KPBITO COZICp)KaHUEe BOIIPOCaA;

e He nmpuBeaeHbl WITIOCTPUPYIOIIHE
MPUMEPBI, HEAOCTATOYHO YETKO BBIpAXKe-
HO 000011a011Ie6€ MHEHHE CTYICHTA;

e JlonymieHo 1-2 HegoveTa B mociaeaoBa-
TEIHHOCTH U SI3LIKOBOM O(OPMIICHUU U3-
JlaraeMoro MaTepuara.

Bricokuit
(oTnHM4HO)

CryneHT oOHapyKHBaeT rIyOOKOe U
MIPOYHOE YCBOEHHUE MPOrpaMMHOI0 MaTe-
puana:

e [lomHo mM3naraer MaTepual, 1aeT mpa-
BUJILHOE OTpE/IeJIEHNE OCHOBHBIX MOHS-
THM;

e (OOHapyXKMBaeT MOHUMAaHUE MaTepUa-
na, (BepHbBIC OTBETHI MPU BUIOU3MCHCHUN
3aJlaHus ), MO>KET 000CHOBATh CBOM CYXK-
JICHUS], IPUMEHUTH 3HAHHSI Ha TIPAKTHKE,
MIPUBECTH HEOOXOIUMBIE TPUMEPHI;

e ll3naraer Marepual nociaea0BaTeIbHO
Y TIPABHJILHO C TOYKH 3pEHUS HOPM JINTE-
paTypHOTrO s3bIKA.

[1K-2

Pa6ora B ma-
JBIX TPYIIIaXx,
nabopatopHas

pabota

Huzkuii
(Hey1OBIIETBOPHUTEIBHHO)

OTBeT CTYACHTY HE 3aUUTHIBACTCSI, €CIIH:

e 3ajaHue BBINOJHEHO MEHEe, 4YeM
HAIlOJIOBHHY;

e CTy#eHT OOHapyXXHBaeT HE3HAHUE
OoJbIIIeH YacTH TEOPETUYECKOTO MaTepu-
ana, JIOMycKaeT rpyOble OIMOKU B METO-
ke paboTel, HE c(HOPMYIHPOBA BBIBO-
JTBL.

[Toporossiii
(YZOBIIETBOPUTENIHLHO)

3amaHue BEBIIOJIHEHO OoJjiee, YeM HaIloJjo-
BuHy. CTyZeHT OOHapyXHBaeT 3HaHUE U
MOHWMAaHUe OOJBIICH YacTH TeopeThde-
CKOTO Marepuana, He JOIMyCKaeT TpyObIxX
OIINOOK B METOAMKE padOTHI, HO:

® JIONYCKAaeT HETOYHOCTH B TEPMHUHOJIO-
THH,;

® HEJOCTAaTOYHO IOJHO M J0Ka3aTeIbHO
dbopMynupyeT BBIBOIBI;

® H3jaraeT Marepuall HemoCIeI0BaTENb-
HO W JIONyCKAeT OIMMOKA B S3BIKOBOM
0(pOpPMIICHUH U3TIAraeMoTo0.

BbazoBblit (xopo11io)

3amaHre B OCHOBHOM BBIIIOJIHEHO, METO-
JIuKa paboThl BBIAEP)KAHA, TEPMHHOIOTHS
co0II0IcHa, HO:

e B OTYeTe (pUCYHKaX, cxemax, Tabiu-
1ax) JONyIIEHbl  MaJIO3HAYUTEIbHBIC
OIINOKH,
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e JomymnieHo 1-2 HegodeTa B MOCieA0Ba-
TCIIBHOCTU U SI3BIKOBOM Oq)OpMJIeHI/II/I n3-
JIaraeMoro.

Bricokuii (0Tar4HO)

3agaHre BBIIOJHECHO B MAaKCHMAaJbHOM
obbeme. OTYET TOJHBIH M HE COACPIKUT
OMMOOK B METOAMKE PaOOThI, TEPMUHOIIO-
ruv, (aktax, BBIBOJAAX U  SI3BIKOBOM
0(OpMIICHHH.

I1K-2

Joknan,

pedepar,
Cco00IIIeHNE

Huzkuii
(HEYTOBIETBOPHUTEIILHO)

Joknan cTyZieHTy He 3aUUThIBACTCSI, €CIIU:
e CTyJEeHT HE YCBOWJI 3HAYUTEJILHON Ya-
CTH TIPOOIIEMBI;

e JlomyckaeT CyIIECTBEHHBIC OIIUOKU U
HETOYHOCTHU MPU PACCMOTPEHUH €€;

e llcnbIThIBa€T TPYAHOCTH B IMpaKTUYe-
CKOM MPUMEHEHUU 3HAHUM;

e He MOXeT apryMeHTUpPOBAaTh Hay4YHbIC
MTOJIOXKEH NS,

e He dopmynupyer BBIBOJIOB U 00001IIC-
HUH;

e He BrazieeT MOHATHIHBIM almapaTOM.

[ToporoBssilii
(YZIOBIETBOPUTENHHO)

3aaHue BBHIMOJIHEHO 0OJiee YeM HamoJio-
BuHy. CTyZeHT OOHapyXHBaeT 3HaHUE U
MMOHUMAaHHWE OCHOBHBIX IIOJOKEHUU 3aj1a-
HUS, HO:

e Tema packpsiTa HEJOCTATOUYHO YETKO U
MOJIHO, TO €CTh CTYJCHT OCBOWJ IMpoOIie-
My, 10 CYIIECTBY H3JIaraeT ee, OMUpascCh
Ha 3HaHMS TOJIBKO OCHOBHOM JIUTEPATYPHI;
e JlomyckaeT HECyIIeCTBEHHBIC OIIMOKH
1 HETOYHOCTH;

e lcnbIThIBaeT 3aTpPyJHEHUS] B MPaKTHU-
YEeCKOM NPUMEHEHUU TOJYYEHHBIX 3Ha-
HUM;

e (Cnabo aprymMeHTHpYeT Hay4dHbIE IIO-
JIOKEHHS;

e 3BarpyauHsercs B GOpMyIUPOBAHUH BbI-
BOJOB U 00OOIIEHHIA;

e YacTHuHO BIIaJIe€T CUCTEMOU ITOHSITHH.

bazoBsrit
(xoporo)

3amaHne B OCHOBHOM BBITIOJIHEHO:

e CryneHT TBEpIO YCBOWI TeMy, TIpa-
MOTHO Y TIO CYIIECTBY H3JIaraet ee, OmNu-
pasich Ha 3HaHUSI OCHOBHOMW JIUTEPATYPHI;

e He nomyckaer CyliecTBEHHBIX HETOY-
HOCTEI;

e VYBA3BIBAET YCBOCHHBIE 3HAHUS C MIpaK-
TUYECKOM JIeATEIIHFHOCTBIO;

e ApryMeHTHPYET Hay4YHBIC MMOJIOKECHHUS;
e JlenaeT BBIBOJIBI M OOOOIICHHMS;

e Bianeer cHcTeMOl OCHOBHEIX ITOHS-
THH.

Bricokmuit

33}13HI/IG BBIIIOJIHEHO B MaKCHMaJIbHOM
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(oTnHuHO) oOneme.

e CrymeHT TayOOKO U BCECTOPOHHE
YCBOMJI TIPO0JIEMY;

e VBEpeHHO, JIOTUYHO, MOCIIEA0BATEIBHO
¥ TPAMOTHO €T0 W3JIaracrT;

e Omnupasch Ha 3HaHUS OCHOBHOW W J0-
MOJIHUTEIIBHON JIUTEpaTyphl, TECHO IPH-
BSI3bIBACT YCBOCHHBIC HAYYHBIC IOJIOXKE-
HUS C MPAKTUYCCKOM JIEATCIBHOCTBIO;

e VYMeno 000CHOBBIBACT U apryMEHTHPY-
T BBIIBUT'AaCMbIC UM H/ICH;

e Jlenaer BBIBOBI U O0OOIICHUS;

e (CB00OOIHO BIA/ICET MOHATHUSIMHU.

6.2 HpOMe)KyTO‘lHaﬂ aTTeCcTanud CTYACHTOB 0 JTUCIHUIIJINHE

[TpomexyTouHass arrecranus SBISETCS IPOBEPKOM BCEX 3HAHWM, HAaBBIKOB U YMEHUH
CTYJI€HTOB, IPUOOPETEHHBIX B MPOLECCE U3YUECHUS TUCHUILIMHBL. DOpMOil MPOMEKYTOUHON aT-
TECTaLUH 10 AUCLUIUIMHE SABIISACTCS 3a4€T.

JI1st OLleHUBaHUS PE3YJIBTATOB OCBOCHHUS AUCIUIUIMHBI IPUMEHSIETCS CIEAYIOIHUE KpUTe-
pHUU OLICHUBAHUA.

Kpurepun ouneHnBaHus YCTHOI'O OTBETA HA 3a4eTe

OneHka «3a4TeHO» BBICTABIIAETCS CTYICHTY, €CIIN:

® BOIIPOCHl PACKPBITHI, W3JIOKEHBI JIOTUYHO, 0€3 CYyIIECTBEHHBIX OLIMOOK, MOKa3aHO
YMEHHE WIIIOCTPUPOBATh TEOPETUUYECKHME IOJIOKEHUS KOHKPETHBIMM IPUMEpPAMH, MPOIEMOH-
CTPUPOBAHO YCBOCHUE paHEE M3YUYEHHBIX BOIPOCOB, C(HOPMUPOBAHHOCTh KOMIETEHIUH, yCTOM-
YUBOCTb HCIIOJIb3YEMbIX YMEHUN U HaBBIKOB. JlOITyCKalOTCs HE3HAUUTEIbHbIE OLIMOKU.

OneHka «HE 3a4TEHO» BBICTABIISAETCS, €CIIH.

® HE pacKpbITO OCHOBHOE COJEpXaHME y4eOHOro marepuasa; oOHapy>K€HO HE3HaHHe
WIA HEMOHMMaHue OoJbIIel WM HamOoJee BaXHOM YacTH y4eOHOTO MaTrepuana; AOMYIICHBI
OLIMOKH B ONpE/IelIeHUH MOHATHI, KOTOpbIe HE UCIPABJICHBI MOCIEe HECKOJIBKUX HaBOJAIIUX BO-
POCOB; HE chOpMHUPOBAHBI KOMIIETEHIIMH, YMEHUS U HABBIKU.

6.3 Tunosble KOHTPOJIbHBIC 3aJaHUA UJIUX UHBIC MaTEepPHAJIbI, HGOGXOI[I/IMLIQ AJIA OHE€HKH
PeE3yJbTAaTOB OCBOCHUSA TUCHHUIIIMHBI

BapuaHT TecTOBOrO 3a/1aHUA A1 NPOBEPKH HAYAJIBHBIX 3HAHUH (BXOHOH KOHTPO.Ib)

3ananue 1. BeiOepere oaMH NpaBUIIbHBIA OTBET
MuTo3 MMeeT BaXXHOE OMOJIOTHYECKOe 3HaYeHHE, TOTOMY YTO:
JIe>KuT B OCHOBE ME€XaHW3Ma 00pa30BaHUs raMeT
SBasieTcst ICTOUHUKOM KOMOMHATHBHON U3MEHYUBOCTH
ObecneunBaeT U3MEHEHHE HCXOAHOTO XpPOMOCOMHOT0 Habopa
r. OGecrnieurnBaeT paBHOBEPOSITHOE paclpelelieHHe HACIEICTBEHHOT0 MaTepHraia Mex 1y
JIOUYEPHUMH KJIETKaMU
2. Meiio3 pOMCXOINT Ha CTAIUU TaMETOreHe3a:
PasMHOXeHUA
Co3speBanus
dopMUpoOBaHUs
Jenenus
OcHOBHBIE COOBITHS S-Tieproia HHTEepPa3bl:
Cunre3 ATO
Penynmukanus JJHK
Penykumst xpomocom

S

T Oo® whw o
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Penapanusa JJHK

Kapuokunes — 3to:

Henenue sapa

OO6pa3oBaHue SApHILIEK

PacTBopenue xaproiaembl

O6pa3oBaHre axpOMaTHHOBOI'O BepeTeHa

MerakuHes — 3T10:

O6pa3oBaHre axpOMaTHUHOBOI'O BEpETEHA

O6pa3oBanue Metada3HoOM TUIACTUHKU

JIBuKeHHE XpOMATH]T K 9KBATOPY KICTKU

PacxoxaeHne XxpoMocoM K TOJTI0caM KIIETKU

Ha xakoii cTaiuu KJIETOYHOTO [UKJIA U3y4atoT MOP(OIOTHIO XPOMOCOM:
[Tpoda3zbr

Mertadasbr

Amnadazbl

Tenodazbr

Kak Ha3bIBaOTCSI XpOMOCOMBI, UMEIOIINE BTOPHUHYIO TIEPETIKKY:
TenoueHTpuyeCcKUMH

. MeTaneHTpu4ecKuMHU

CnyTHU4YHBIMU

AKpOIICHTPUYECKUMU

CKOJIBKO XpOMaTHJI COJEPKHUT XPOMOCOMa 110 OKOHYAHHIO HHTEP(Da3bI:
JlBe

. Onny

Yersipe

Heckonbko

Cunres u penymmkanus monekyn JJHK npoucxonur B:
HNurepdaze

. aTepkunese

[naknnese

[MuToxkuuese

0.  HHTrepkuHEe3 — 3TO:

a. IloaroroBuTenpHBIN MEPHO KO BTOPOMY JENIEHHUIO MeHo3a:

6. Pacnag OuBajeHTOB Ha XpOMaTHUIbI

B. Pacman xpomartug Ha XpOMOCOMBI

r. Ilepuoa ot oIHOTO JI€JEHUS 10 CIAEAYIOLIETO

3ananue 2. Hanumure KpaTKuii MUCbMEHHBIN OTBET Ha MOCTABJICHHBIE BOIIPOCHI
A) B uem 6uonoruueckasi CymHoOCTb MUTO3a?

b) CoctaBbTe cxemy neneHus u o0pa3oBaHUs MOJTOBBIX KIETOK

B F O O3 F O 00 F O NTE AR OO0 013 R O® T

BapuaHT TecTOBBIX 3aaHUH A1 TeKYyLUeH NPOBEPKH 3HAHUI

K teme 1.1. Tunsl kieTouHnoi opranu3anum. JKusHeHHblii nuukJa kierku. [lepenaya rene-
THYeckoi mHGopMaluu B npoiecce 06ecrnoyioro pa3MmHo:keHus. MUTO3 M €ro TUIIBI.

1. MuTO03 NpOXOIuT:

a) B COMaTHYECKUX KJIETKaX;

0) B reHepaTUBHBIX KJIETKaX;

B) U B COMaTHYECKUX U B TCHEPATUBHBIX KJIETKAX.

2. [TpecuHTETHYECKHI IEPUOJT XAPAKTEPU3YETCS:

a) cuntezom JIHK;

0) cuHTE30M crienMUIECKUX OCIKOB M HYKJICOTHIOB;
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B) JI€JIEHUEM LIUTOIIA3MBl.

3. K Hauany xaxoii ¢a3bl MUTO3a pa3pymiaercs 000J04Ka sijipa:

a) aHadassbl;

0) mpoazsr;

B) MeTa(dassbl.

4. Ha xaKko¥i CTagui MUTO3a MIPOUCXOIUT JEJIEHUE LIEHTPOMEP XPOMOCOM:

a) aHadaspl;

0) mpoazsr;

B) MeTa(dassbl.

5. Muroruyeckas akTUBHOCTb — 3TO:

a) J0JIs1 KJIETOK, HaXOJIAIINUXCS B MUTO3€E;

0) cpeHee KOJIMYECTBO XPOMOCOM B KIICTKE;

B) MPOLIEHT KJIETOK, OCYILIECTBUBIIUX MHUTO3.

6. IluTokenes — 3T0:

a) IeJIeHUe SApa;

0) JeneHue opraHe;

B) JIeJIEHUE LIUTOIIa3MBbl.

7. Tenogasza — 3to (aza MuTO3a, IPU KOTOPOIA:

a) aKTUBHO KOHJ/IEHCHPYETCSI XpPOMOCOMBI;

0) IEKOH/ICHCUPYETCSI XPOMOCOMBI;

B) pa3pyuIaercs sjiepHas 000JI04Ka.

8. B pe3ynpTaTe MuTO3a 00pa3yroTCs:

a) JiBe JOUepHUE KIICTKH, UICHTUYHbIE POAUTEIBCKON KIETKE;

0) "eThIpe JOYepHUX KICTKH, UICHTHYHBIC POIUTEILCKON KIIETKE;

B) YEThIpe JOUEPHUX KJIETKH, OTIIMYAIOIIUECS OT POJUTENBCKON HE TOJIbKO HAOOpOM, HO
U CTPYKTYpOM.

9. KineTouHbIi UK — ATO:

a) IepuoJl, OT HaJyaJia )KU3HU J10 THOEIH KIIETKH;

0) epuo/] OT OKOHYAHHsI OIHOTO MUTO3a U J10 OKOHYaHMSI CIIETYIOLIEro;

B) MEPHOJ OT OKOHYAHHS OJTHOTO MUTO3a H JI0 Hadaa CIIEAYIOIIETO.

10. Ha craguu unTepgassl:

a) IPOMCXOIUT MOATOTOBKA BHOBh 00Pa30BaBIINXCS KIETOK K HOBOMY JIECTICHHUIO;

0) KJIeTKa HaXOJIUTCS B COCTOSIHUU TTOKOSI;

B) KJIETKA JIETUTCS MONOJIaM.

11. B cTpyKTypy XpOMOCOMBI HE BXOJIUT:

a) IIEHTpOMEpa;

0) KHHETOXOp;

B) MHOT€EH.

12. MOHOLIEHTPUYECKMMH Ha3bIBAIOT XPOMOCOMBI:

a) IPUKPEIUISIONINECS K BEPETEHY JCITICHHUS;

0) c 0/1HOI LIEHTpOMEPOH;

B) IPUKPEIUISIOLINECS LIEHTPOMEpoi K MeTadazHOM MIIaCTHHKE.

13. OTHOMIEHNE JUTMHBI JUIMHHOTO TJIeYa K JJIMHE KOPOTKOTO IIe4a XpOMOCOMBI, Ha3bl-
BAIOT:

a) HEHTPOMEPHBIM HHIECKCOM;

0) abCONMIOTHON JUIMHHOM XPOMOCOMBI;

B) IJICUEBBIM UH/IEKCOM.

14. OTHOImIEHNE ATUHBI KOPOTKOTO IJIeYa K CYMME JUTHH KOPOTKOTO H JUTMHHOTO TIIeYa,
Ha3bIBAIOT:

a) IEHTPOMEPHBIM HHICKCOM;

0) aOCOIOTHON ATMHHON XPOMOCOMBI;

B) TUIEYEBBIM HHJEKCOM.
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15. MeTaneHTpuueCKUMH XpOMOCOMaMH Ha3bIBAIOTCS, €CJIM TUIEYH XPOMOCOM:
a) paBHbI MEX1y cO00ii;

0) pa3HOM JUIMHBI;

B) OJTHO IIJIEYO OTCYTCTBYET.

K teme 1.2. [lepenaya renernveckoii ”HGOpMaMHU B Npollecce MOJ0BOr0 Pa3MHOKEHHS.
Meiio3 1 ero 0M0JIOTHYECKOE 3HAYCHHUE.
Tect conepxkut 25 3ananuii, u3 HUX 15 3amanuii — vyacte A, 5 3amanuil — yacth B, 5 3amanuii —
yactb C. Ha ero Bemmonnenue orsogutcs 90 munyT. Ecnu 3a1anue He yJaeTcs BBIIOIHUTD Cpa-
3y, nepenauTe K cienyromemMy. Eciu octaneTcss BpemMsi BEpHUTECh K MPOMYIIEHHBIM 33/IaHUSM.
BepHo BeITIOJIHEHHBIC 3a1aHKs YacTH A orieHUBaroTcs B 1 6ai, yactu B — 2 6amia, yactu C — 5
OaJioB.
Yacms A

K xaosicoomy 3aoanuro wacmu A 0anvl HeCKOILKO OMBemos, U3 KOMopblX MOJIbKO 0OUH GEPHbLIL.
Buvinonnus 3adanue, evibepume gepHulll omeem u yKajxcume 8 O.1aHKe 0Omeemos.
Al. Kapuotun 3to0:

1. CoBOKymHOCTH T'€HOB

2. COBOKYITHOCTb PU3HAKOB

3. HupuBuIyanbHbIH HAOOP XPOMOCOM COMATHUYECKOM KIETKH

4. VnpuBuIyallbHBIM HAOOP XPOMOCOM IOJIOBOM KJIETKU
A2. Kapuoramus 3T0:

1. CnusHue saep NOJOBBIX KIETOK

2. CnusiHHME Iep COMAaTUYECKUX KIETOK

3. ChusHHME IUTOIIIA3MBI TIOJIOBBIX KJIIETOK

4. CrnusHHe LHUTOIMIIA3Mbl COMATHYECKHUX KIETOK
A3. Cunramus 3T10:

1. CnusHue sifep NOJOBBIX KIETOK

2. CnusiHHE SIep COMATHYECKUX KIIETOK

3. CrausHHe UUTOMIIA3MbI TOJOBBIX KJIETOK

4. CrnusiHUe [MUTOIIa3Mbl COMAaTHYECKUX KIIETOK
A4. Penynnukanus 3T0:

1. VnBoenue monexyn JHK

2. Cnupanuzanus monexkyn JJHK

3. Ymensmenue monexyn JJHK

4. Jucnupanuzanus mosekyn JJHK
AS. T'en aro:
VYyacrok monekynst JJTHK
VYuyacTtok mouekysisl PHK
VYyacrok mosekyns! JIHK nim PHK
YyacTok MoJIeKyJibl Oenka

N e

A6. 'eneTnyecKnii Koj dTO:

1. TpumnetHas mociaeI0BaTeNbHOCTh HYKJIECOTH OB

2. TlociemoBaTeabHOCTE AMUHOKHCIIOT B O€IIKe

3. CooTBeTcTBHE MOCIENOBATENBHOCTH MKy KojoHaMu B M-PHK u amuHOKHCIOT B Oenke

4. COOTBeTCTBI/Ie Me}KI[y KOAOHAMHM U aHTUKOJOHAMU
A7.T'erom at0:

1. CoBOKymHOCTb F€HOB B KApHOTHUIIE

2. COBOKYITHOCTh T€HOB B XpOMOCOME

3. COBOKYITHOCTH T€HOB B ITape TOMOJIOTHYHBIX XPOMOCOM

4. COBOKYIHOCTh '€HOB B TaluIONHOM HAOOpe XPOMOCOM
A8. I'pynmna cueruieHus 31o:
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COBOKYIHOCTh T€HOB B KapHOTHUIIE
COBOKYITHOCTb TEHOB B XpOMOCOME
COBOKYIHOCTH T€HOB B IIape TOMOJIOTUYHBIX XPOMOCOM
. COBOKYITHOCTb T€HOB B T'allJIONHOM Ha0Ope XpOMOCOM
A9. MerakuHes 3T0:
1. JIBmkeHHE XpOMATH]I K SKBATOPY KJIETKU M 00pazoBaHue MeTada3HoM MIIaCTUHKH
2. Ilpucnocobnenue, yaepxupatomiee Metada3Hyro IaCTUHKY
3. JlcleHHe UTOILIA3MbI
4. BoccTaHOBJIEHHE YTPAYCHHBIX CTPYKTYP KIETKU
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 o0pa3oBaHUs 3UTOTHI
All. Konsroranus 3to:
1. CxkpyumuBaHu€ 11€4 roOMOJIOIMUYHBIX XPOMOCOM
2. CnusiHHE T71e4 TOMOJIOTUYHBIX XPOMOCOM
3. Ob6pa3oBanue OUBaJICHTOB
4. OObpazoBaHuE XHUa3M
A12. KpoccuHrosep 3710:
1. OOMeH UIEHTUYHBIMU YYacTKaMH I'€HOB B TOMOJIOTHYHBIX XpOMaTHIaX
2. OOMeH TOMOJIOTUYHBIMU Te€HAMU
3. OO6pazoBaHue rpyIii CHEMICHUs
4. OOpa3oBaHue Xuazm
A13. ®parmeHTanus 3To:
1. JlpoOnenue SULIEKICTKH
2. OOpa3oBaHHE MHOTOSIZICPHOCTH B IPOLIECCE aMUTO3a
3. OOpazoBaHHE NOTUTEHHBIX XPOMOCOM
4. (OO6pa3oBaHuE TEIOMEP Ha XpOMOCOMAax
Al4. B xakux KJI€TKax COJAEPKUTCS TaryIONJIHBIA HAO0Op XpOMOCOM
1. CnepmaToroHmsx
2. OoroHusx

rwnpe

3. T'omagax
4. Ootupmax
A15. B Kakux KII€TKax COACPKUTCS TUTUIOUIHBIA HAOOp XpOMOCOM:
1. T'omamax
2. Ootumax
3. Cnepmarugax
4. Slitueknerke

Yacts B
bynabTre BHUMaTenpHbI! 3aganus yacT B MoryT ObITh 3-X TUIIOB:
1) 3agaHus, B KOTOPBIX OTBET JOJDKEH OBITH JaH B BHJIE CJIOBA WJIH MPEIOKEHUS.
2) 3ajaHusl, COAEpIKAIHe HECKOJILKO BEPHBIX OTBETOB;
3) 3amaHus Ha YCTAaHOBJIEHHUE COOTBETCTBHS,

B1. SIBneHrie NPOHMKHOBEHUA B IIUTOIIA3MY SIMIEKJIETKA HECKOJIBKUX CIIEPMATO30UI0B Ha3bl-
BaerTCA ..........
B2. AnnenpHBEIMH I'eHaMH HA3BIBAIOTCA ..........
B3. BeibepuTte 13 nepedncIeHHBIX TUIIOB Pa3MHOKECHHSI HEPETYIISIPHBIC:
1. Anomukcuc
2. Tlomucnepmus
3. Ilaprenorenes
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4. Amungporenes
5. Monocnepmus
B4. Kakue u3 nepednciieHHbIX MPOILECCOB MPOUCXOSAT B MEHO3€:
Konsproranus
O06pa3oBaHue MaTpUKca
OO0pa3oBaHre OMBAJICHTOB
Kpoccunrosep
Merakunes
. OOpa3oBaHHe COMaTHUYECKHUX KIIETOK
B5. YcraHoBuTe COOTBETCTBUE

oA wWNE

Jlenenue KiIeTku ®da3zkl JeNeHus
1. Mwuto3 A) unrepdaza
b) npodasa 1
B) nmpodaza 2
2. Meiio3 I') unTepkunes

1) metadaza
E) renodaza
’K) kapruokune3
3) UMUTOKHHE3
W) meTakunes

Yacts C
Ortgertsl k 3aganusam yacti Cl u C2 Gpopmynupyiite B cBOOOAHOM KpaTKoi (popme U 3anmchIBaii-
Te B OJIaHK OTBETOB.

C1. Ilouemy B epBOM JeJIEHUU Meil03a HACTyMaeT peayKIus AUIIOUIHON (a3bl B ramiodazy?
C2. IloueMy reHeTUYECKUI KO/l TPUILIIETEH?
C3. Homummre Bropyto nenouky JAHK u u-PHK, 3Has mocinenoBaTenbHOCTh HYKIEOTHUIOB B
nepoit nenu JJHK

-A-I'-r-g-7T-T-A-I0-U0-'-A-T-1I-T'-T
JIHK - |
u-PHK — |
C4. Ecnu B monekyne u-PHK conepxutcs 162 HykiieoTHa, To CKOJIbKO aMUHOKHUCIIOT OyAeT B
oOpa3yroniemcs nentuze?
C5. 3uas npasuio Yaprodda ycranosure, ckoibko HykiaeoTuaoB I, I u A BXoauT B cocTaB
monekynbl JIHK, ecmu T B He#t 312, uro cocraBnsier 19 % ot o01iero koam4ecTa Bcex HyKJIeo-
THJIOB B MOJICKYJIE.

K Tteme 1.3. 'ameToreHes u onjio0TBOpeHue y ;KUBOTHBIX. HeperyasipHbie THIBI M0JIOBOTO
Pa3MHOKeHHUSs
Hncmpykyus ons cmyoenma
Tecm cooeporcum 25 3a0anuil, uz Hux 15 3a0anuii — wacme A, 5 3a0anuii — wacme B, 5 3a0anuii —
yacme C. Ha eco svinonnenue omeooumcs 90 munym. Eciu 3a0anue He yoaemcs 8bINOJHUNMb
cpa3zy, nepeudume K ciedyowemy. Eciu ocmanocs epems, epHumecs Kk NponyujeHHulM 3a0aHuU-
am. Bepno evinonnennvie 3a0anus uacmu A oyenusaromesi 8 1 bann, uacmu B — 6 2 6anna, uacmu
C — 5 bannos.
YACTB A
K xasicoomy 3a0anuro yacmu A 0amvi HECKOIbKO 0MEemos, U3 KOmopuvlx moabKo 0OUH 6EPHBII.
Buvinonnues 3aoanue, evibepume eeprnuviii omeem u ykaxjcume 6 OJ1aHKe OmMeemos.

A1l. Bo Bcex )KUBBIX KJIETKAX UMEIOTCH:
a) siapa




0) MUTOXOHIPUH

B) puOOCOMBI

T') JIN30COMBI

n) OIIC

A2. Kakue opranou/ibl U3 NepeuyrncCICeHHbIX Y4acTBYIOT B cuHTe3e ATD?
a) koMmruiekce ["oyb K

6) OIIC

B) puOOCOMBI

T') JIN30COMBI

1) MUTOXOHAPUU

A3. I'me cunTe3upyroTcs pudOCOMBI?

a) B si7pe, B yU4acTKaxX dyXpoMaTHHA

0) B siApe, B AAPHIIIKAX

B) B annapate ['onbmku

T') Ha IUIa3MalieMMe

A4. Kakyto (yHKIHIO BBIIOJIHSIOT puOOCOMBI?

a) cuate3a ATD

0) cuHTe3a OEJKOB

B) CHHTE3a YIJIEBOJIOB U JIUIUJIOB

T') pacIICTJICHUsI OPTaHUIECKUX MTOJIMMEPOB 10 MOHOMEPOB
AS. Kiierounas ctenka rpuboB u 6akTepuil oOpasyercs us:

a) IeJLTIOI03bI

0) MyKOTOJIHCaXapu10B

B) KE€paTHHa

r) pocdoaunuoB U 6EIKOB

A6. Kakyro (GyHKIHIO BBITOTHSIOT JIU30COMBI?

a) KJIETOUYHOTO MHILIEBAPEHUS

0) cuHTE3a YreBOJAO0B U JIUIUI0B

B) TPAHCIIOPTHYIO

r) cuare3a ATO

A7. Kakue nporiecchl IpOUCXOASIT B MATPUKCE MUTOXOHIPUIA?
a) pacuieryieHue OeIKOB 10 aMUHOKUCIIOT

0) oxucnurensHoe hochopunupoBanue u cuate3 ATD

B) pacIIeruieHNe KUPHBIX KHCIOT M TPEXaTOMHBIX yTIIEBOIOB
') CHHTE3 yTJIeBOJIOB U JTUITHI0B

A8. Kaxoii 0enok o6pazyeT MUKpPOTPYOOUYKH B 3YKAPUOTUUYECKUX KIIETKax?
a) aKTUH

6) TyOynuH

B) MHO3HH

') KepaTuH

A9. Kakue kaeTodHbIle OPraHOUIbl He 00pa3yoTCsl B KJIETKE 3aHOBO U JJOJHKHBI HACIEA0BATHCS
OT MaTePUHCKOU KIETKHU?

a) OIIC

0) prboCOMBI

B) Komruiekc [ oipmku

T') TM30COMBI U MUKPOTEIhIIa

1) MUTOXOHAPUU U XJIOPOIIIACThI

A10. Kakue kiieTouHble opraHou bl U3 nepeurcieHHbix coaepxar JHK, otnuunyio ot JTHK
sanpa?

a) IICHTPUOIIHN

B) OIIC

r) KoMIuieke ['ombmxu
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1) MUTOXOHPHUH
€) puboCoOMBI
All. lluTormnasma KJIETKH 3arojHeHa IMCTEPHAMH TPaHyJISIPHOH (IIepOX0BaTO#) 3HI0IIIa3Ma-
THyeckoi cetu. Kakoil npouecc MHTEHCUBHO UAET B KileTKe?
a) ¢arouuros
0) cUHTE3 JIUMUI0B
B) CUHTE3 OEJIKOB
') CUHTE3 yIJIEBOJIOB
A12. ITpu uMiipersanuu cepedpom B LIUTOIUIA3ME KIETKH OOHAPY>KEHbl MHOTOUHCIICHHbBIE TIEpe-
TUICTAIONINECS] HUTH, OCOOCHHO TYCTO PACIOIOKEHHBIC BOJIM3H s/Ipa U TIa3MaieMMbl. UTo 310
3a oOpa3oBaHue?
a) MUKPOBOPCUHKH
0) MUTOXOHIPUH
B) puOOCOMBI
T') IUTOCKEJIET
A13. Yto Takoe nonuteHus?
a) BHJI DHIOPETIPOTYKIUHU — YBEIUYECHUE MACChl XPOMOCOM
0) BUJ HIOPENIPOIYKIIMH — YBEIMYEHHUE YK CIIa XPOMOCOM
B) BUJI OCCIIONIOTO Pa3MHOKCHUS
T') BHJI TIOJIOBOTO Pa3MHOKEHUS
Al4. AmuTo3 (psiMoe JeeHHE) MPOUCXOIUT B:
a) MPOKAPUOTHIECKHUX KIICTKAX
0) KJIETKaxX BBICIIUX PACTCHHUM
B) MOJIOBBIX KJIETKAX
T') B CTApEIOIIUX U BBICOKOIU(DPepeHITUPOBAHHBIX DYKAPUOTUUECKUX KIIETKAX
na+r
A15. DpUTPOIUTHI MIICKOITMTAOIIUX JUIIEHBI siipa. CIIOCOOHBI JIM 3TH KIIETKH JICTUTHCS?
a) na
0) HeT
B) CIIOCOOHBI MPU OTPEAETECHHBIX YCIOBUIX
YACTH B

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

1) s3a0anus, cooepiicawjue HeCKOILKO 6ePHBIX OMEEMO8;

2) 3a0anue Ha YCMAHOBIEHUE COOMBENCMBUSL,

3) 3adanus, 6 Komopvlx omeem 00JceH OblMmb OAH 8 8Ue YUCIA, CO6A, CUMBOILA.
B1. YcranoBuTe COOTBETCTBHE TUITOB KJIETOK U UMEIOIIUXCA B HUX OPTaHOUJIOB.

Knetkn Oprasouipt
1. TlpokapuoTtuyeckue A. MurtoxoHpuun
2. DyKapuOTHUYECKUE [ImacTuaer
b. Hyxieonn
Tunaxkougsl

B2. yKa)KI/ITe, KaKou u3 YIJIIEBOAOB UCIIOJIB3YCTCA B KAUCCTBC 3alIaCHOI'O MUTATCIIBHOI'O BCIIIC-
CTBa B KJICTKAX pa3HbIX OPraHM3MOB.

Knetkn VYrieBoabl

1. Pacreuwnit A. I'mukoren
2. T'pubos b. Kpaxman
3. JKuoTHbIX

B3. YcTaHOBUTE COOTBETCTBHE.

Opranou/ibl XapaKkTepuCTUKHU

1. Kryruku A. Kopoue
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2. PecHuuku b. KoanyecTBO B KJIETKAX — 10 HECKOJILKUX JIECATKOB
B. JIBuxyTCs B IIIOCKOCTH

I'. Jlnuanee

. KonnuecTBo B KJI€TKax — THICSYH

E. JIBUXKYTCs B TPEXMEPHOM IIPOCTPAHCTBE

B4. B nensiuieiics kiieTke He OOHApYKUBAETCs AP0, XPOMOCOMBI PACIIOJIOKEHBI IBYMS TpYIINa-
MM BBIIIE U HHXKE SKBATOPHATLHON TNIOCKOCTH KIIETKH, XOPOIIO 3aMETHBI HUTH BEpeTeHa Jielie-
Hus. Kakoil ¢aze MUTO3a COOTBETCTBYET TaKasi CTPYKTypa KJIETKH?
BS5. B xakoM feneHuu Meiio3a K 1osrocaM KJIETKH PacXoAaTcs TOMOJIOTUYHBIE XPOMOCOMBI?
YACTB C
Omeemut K 3a0anuam yacmu C popmynupyeme 6 Kpamkoil c60000H0IU hopme u 3anucwvléae-
me 6 O1aHK OmMEemos.

C1. CocraBbTe cXeMy 4YepeoBaHUs Tario ¥ JUILIO (a3l B MPOIECCEe TAMETOTeHEe3a Y dKUBOTHBIX
U 4eJIOBEeKa.
C2. Bpiienure 4epThl CXOJCTBA U OTJIMYUS B IIPOLIECCAX CIIEPMATOraMETOreHeE3a U OBOIaMETO-
reHes3a y *KHBOTHBIX U YEJIOBEKa.
C3. Onumute cxemy ApoOIeHUs SHIEKIETKH Y dKUBOTHBIX.
C4.Kax mpoucxoauT MpoIecc OII010TBOPEHUS Y ) KUBOTHBIX?
C5. HeperynsipHbie THITBI OTUIOIOTBOPEHUS Y PACTCHUN )KUBOTHBIX.

IIpumepbl BONIPOCOB K YCTHOMY OIpocy (co0ece10BaHUI0) HA 3aHATHH
IIo Teme 2.2. CTpyKTypHasi OpraHu3anusi XxpoMocom
1) MonexynsipHbIii ypOBEHb OpraHU3alMHU XPOMOCOM;
2) HagmonekynspHasi OpraHu3aius XpoMocoM;
3) Opranu3zanusi MUTOTUYECKONU XPOMOCOMBI;
4) CTpyKTYpHO-TIPOCTPAHCTBEHHASI OPTaHU3AIIS XPOMOCOM.

Bonpocsl 111 TOATOTOBKH K IMCKYCCHU
ITo Teme 1.1. Tunbl KJI€TOYHOH OpPraHU3alUM.
Hcropust OTKPBITUS KIIETKH.
Kakue ocoO0eHHOCTH CTPOEHHS UMEIOT MPOKApPUOTHYECKAs U DYKapuOTHUECKask KJIeTKN?
3. Tlouemy B mporiecce 3BOJIOIUM BBIPAOOTANNCH PA3JINYMsI PACTUTENbHOM, KUBOTHOM, IpUO-
HOM U GakTepHaIbHON KIETKU?
4. B deM mposBISIIOTCS OCOOEHHOCTH F€HETHYECKOTO anrnapara MpoKapuoTHYECKON U 3yKapuo-
TUYECKOU KJIETOK?

™=

Bonpocel koLI0OKBHYMa
ITo Teme 1.2. [lepenaya renernyeckoii nHGopManuu B mpouecce MoJJOBOro pa3MHOKeHH.
Meiio3 1 ero 0M0JIOrH4ecKoe 3HAYCHHE.
CpaBHeHue 0ecIoJIoro U MOJIOBOTO Pa3MHOXKEHHUS.
['eneTnueckas CylHOCTh MeH03a U €ro OHOJIOTHYECKOe 3HaYCHHUE.
['ameTorenes y )KMBOTHBIX.
Om1010TBOpPEHUE Y )KUBOTHBIX.
HeperynﬂpHHe THUIIBI ITOJIOBOT'O PAa3MHOXCHUS Y )KUBOTHBIX.

arONE

Bomnpocsl ko10kBHYyMa «XpPOMOCOMHBIN YPOBEHb OPraHM3aliM FeHETHYECKOro MaTepua-
Jay:

1. 3nayeHne KIETOYHOTO YPOBHS OPTaHU3aLNH FEHETUYECKOTO MaTepraa.

2. SInpo. Mopdonorus, GyHKIUU U CTPYKTYpa.

3. Kapuonema. CtpoeHne, XUMHUECKUN COCTaB U (QyHKIUU.

4. Kapuorunazma. XUMAYECKUNA COCTaB U (DYyHKITHH.

5. S npeimku. XUMHYECKUN cocTaB U QyHKIUH.




6. 3HaueHNE XPOMOCOMHOI'O YPOBHSI OPTaHU3alUN T€HETUYECKOTO MaTepHuana.
7. Mopdholiorus ¥ THUIIBI XPOMOCOM.

8. XMMUYECKHI COCTAaB XPOMOCOM.

9. YabTpacTpyKTypa XpoMOCOM.

10. CTpykTypHas opraHu3aius XpoMaTHHa.

11. Teopus CTpyKTypHOM HEMPEPHIBHOCTU XPOMOCOM B KJIETOYHOM ITUKJIE

3apanus Ajs1 padoThl B MAJIBLIX IPyNIax
(Cwm. IlpakTHKyM)

IIpumepHbie TeMbl pedepaToB U I0KJIAT0B:
HcTopust OTKpBITHS U U3yYEHUS Spa
Ctpoenue u GyHKIIMH KapruOJIeMMbI
CoctaB 1 QyHKIIMH KapUOTLIIA3MbI
Crtpoenue, GyHKIIMH U YIBTPACTPYKTYpa SAPBIIIEK
CrpykTypHOE M (PYyHKIIMOHAIBHOE COCTOSIHHE XPOMOCOM B KJICTOYHOM ILIUKJIE
XpoMaTuH: yIbTpacTpyKTypa, XUMHUUECKHU cOCTaB, (QyHKINUU
XpOMOCOMEI: YIBTPACTPYKTypa, XUMHUECKUI cOCTaB, PyHKIUHU. THUIIBI XPOMOCOM
KU3HEHHBIN UK COMaTHYECKOUN KIETKU
OBOJIIOLMOHHAS KOHLENIUS XPOMOCOM
0. 'eneTnyeckuit KOHTPOIb PEILIMKAIIUU
11. [NonykoHcepBatuBHbIi criocol perukanuu JJTHK
12. DyxpoMaTHHOBBIE U TETEPOXPOMATHHOBBIE YUACTKU XPOMOCOM
13. Knaccudukamuun XxpoMocoM
14. MyTtauuu, CBS3aHHbBIE C U3MEHEHHEM YHCIIa XPOMOCOM
15. MexaHu3Mbl BO3HUKHOBEHHSI XPOMOCOMHBIX IMIEPECTPOCK
16. OcobeHHOCTH LUTOMIA3MAaTUYECKOTO HACIEeI0OBAHUS
17. [InacTuHas HaclIEeCTBEHHOCTh
18. MuToxoHApHallbHAsA HACIEICTBEHHOCTh
19. [luroruiazmMaTiaecKkast My»XcKast CTepHIBHOCTh
20. MeTtosbl U3y4YeHHUsl TEHETUKH YellOBeKa.

BOoo~NoR~WNE

Bonpocs! Kk 3a4eTy 110 HUTOTeHETHKE:
[{uToreHeTrka Kak Hayka. Mlcropus cTaHOBJIEHUS HAYKH.
Crpoenue U GyHKUUU UHTEP(DHA3HOTO S1pa.
Kapuonemma, crpoenue u QyHKIMH.
Kapuomnnaszma, XUMHYECKUI COCTaB U 3HAYECHHUE.
S pBIIKY, XUMAYECKUNA COCTaB, YATPACTPYKTYpa U 3HAUEHUE.
XpomatuH. CTpyKTypa U (GyHKLHUH.
CrtpyKTypHasi OpraHusaius XxpoMaTHHa.
OCOOEeHHOCTH CTPOEHUS CTPYKTYPHOTO U (paKyJIbTaTUBHOTO F€TeXPOMaTHHA.
JHII — monekynsipHas OCHOBa XpOMaTHHa.
0. JIHK — MonexymsipHbIi HOCUTENb HACIEICTBEHHON HH(OpMAIIHH.
1. OcHoBHble yepThl Mosekysl JIHK.
12. Mexanusm penymnukanmu JJHK.
13. Mopdoorust XpoMOCOM, KapHOTHII.
14. Xumudeckuil COCTaB XpOMOCOM.
15. VapTpacTpyKTypa XpOMOCOM.
16. YHuHEeMHas U MOJMHEMHAs CTPYKTYpa XpPOMOCOM.
17. Matpukc U ero 3Ha4eHHe.
18. Teopus CTpyKTypHOI HENPEPHIBHOCTH XPOMOCOM B KJIIETOYHOM ITHKJIE.
19. AyTOCOMBI, TOJIOBBIE XPOMOCOMBI, TIOJIOBOI XpOMATHH.

RBOoo~NORwNE
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20. T'eH — MUHUMAJIBLHBIN HOCUTEIH HACIICICTBEHHOW HH(POPMAIIUH.

21. Ilpupona rena no T. Moprany.

22. Uzydenue rena CepeOpPOBCKHUM.

23. 3HaueHUe KOHIICTIINH OJIUH TeH — OJJUH (PEPMEHT.

24. T'enernyeckuil KOA U OCHOBHBIE €TI0 YEPTHI.

25. CoBpeMeHHOE MPENICTABICHHUE O CTPYKTYpE reHa.

26. HexpomocomHoe HacnenoBanue. CTpykTypa U pyHKIUHA MUTOXOHJIPUM U TIACTU]L.
27. Knerounsii uki1. XapakTepucTUKa (a3 KJIETOYHOTO LUKJIA.

28. Muro3s. ['eHeTHueckas CylHOCTh MUTO3a. XapaKTePUCTUKA OCHOBHBIX (pa3 MUTO3A.
29. Tuner MuTo3a. OCOOCHHOCTH HACTIEIOBAHUS IPU aMUTO3€E M SHIOMHUTO3E.

30. Meiio3. ['eneTnueckas CyniHoOCTh Meio3a.

31. I'ameroreHes3 y *KHBOTHBIX.

32. Omnoa0oTBOpPEHHE Y )KUBOTHBIX. HeperyspHbie TUIIBI [TOJIOBOTO Pa3MHOKEHHUS.

33. CnoporameroreHes y pacTeHHH.

34. JIBoifHOe OIIOOTBOPEHHE Yy pacTeHuil. HeperynspHble THUIBI MOJIOBOTO Pa3MHOXKEHUS Y
pacTeHHuil.

7 HIEPEYEHb HH®OPMAILIMOHHBIX TEXHOJIOTUH, UCOJIb3YEMBbIX
B NIPOINECCE OBYYEHUA

HNudopmanuonnbie TeXHOJIOrMN — 00y4eHUE B 3JIEKTPOHHOM 00pa30BaTeIbHOM cpeie ¢
[EJBI0 PACIIMPEHUS JTOCTyIa K 00pa3oBaTEbHBIM pecypcaM, yBEIWYCHHS KOHTAKTHOTO B3au-
MOJICHCTBUS C MpenojaBaTesieM, TOCTPOCHUS WHIUBUAYaIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
E€KTHUBHOTO KOHTPOJISi U MOHUTOPUHTA 3HAHUN CTYJICHTOB.

B oGpazoBarensHOM mpoliecce Mo JUCIUILUIMHE UCTIONB3YIOTCS CleAyomre nHpopmalu-
OHHBIC  TCXHOJIOTWH, SIBIISIONIMECS  KOMIIOHEHTAMH  DJICKTPOHHOW  HMH(OpPMAIMOHHO-
oOpa3zoBatenbHoil cpeabt BITIY:

e Odwummansheiii caiit BI'TIY;

e Cucrema 3nekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e DJIEKTPOHHBbIEC OMOINOTEUHBIE CUCTEMBI;

e MyJnbTUMEIUIHOE CONPOBOXKIACHUE JICKIUA U MPAKTUYECKUX 3AHATUM.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIVINHBI THBAJIMJAMMU U JIMINAMHU
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbSA

ITpu oOyueHuM JHIl ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pOBbSI IIPUMEHSIOTCS a/1all-
TUBHbIE 00pa30BaTebHbIE TEXHOJOTUN B COOTBETCTBUH C YCIOBUSIMH, U3JI0)KEHHBIMU B pa3fielie
«Oco0eHHOCTH peanu3annu 00pa3oBaTeNIbHOM NPOrpaMMBbl ISl MHBAIUIOB U JIUI] C OTPaHUYEH-
HBIMH BO3MOKHOCTSIMHM 3JI0pPOBbSI» OCHOBHOH 00pa3oBaTEIbHOM MPOrpaMMbl (UCHOJIb30BaHUE
CHelHaNIbHbIX y4eOHBIX MOCOOMH M JUIAKTUYECKUX MaTEpUalioB, CIEHUATBHBIX TEXHHMUYECKHX
CpeICTB 00y4YeHMs] KOJUIEKTUBHOI'O M MHAMBHJIyaJIbHOTO IOJIb30BAHUS, NMPEAOCTABICHUE YCIYyT
accUCTeHTa (IIOMOIIHHMKA), OKAa3bIBAIOLIET0 O0YYaroIUMCS HEOOXOJUMYIO TEXHHYECKYH IO-
MOIIIb U T. I1.) C YUETOM UHIUBUIYAJIbHBIX 0COOEHHOCTEN 00y4atOIIUXCsl.

9 CIIUCOK JIMTEPATYPbBI U UTH®OPMALIMOHHBIX PECYPCOB

9.1 Jlureparypa

1. bakaii, A. B. I'enetuka / A. B. bakaii, . . Kouun, I'. I'. Ckpunanuenko. — M.: Ko-
noc, 2006. — 448 c. Dx3eMIuIsApsI Beero: 12

2. Bepemaruna, B.A. OcHOBBI 001I€i HUTONOTHH : yued. mocobue nms By30B / B. A.
Bepemaruna. — 3-e u3., crep. — M. : Akagemus, 2009. — 171, [1] c. : uin. DKk3eMIUIIpsI Beero: 42

3. T'enermka: yueOHMK s cTyneHTOB By30B / [lon pen. B. . iBanoBa. — M.: Akane-
MkHHUTA, 2006. — 638 c. DK3eMILIsApHI Bcero: 33

4. HWure-Beuromos, C. I'. I'enetnka ¢ ocHoBamu cenekuuu / C. I'. Mure-BeutomoB. —
M.: Beicmas mkoia, 1989. — 591 c¢. Dx3emmuispsl Bcero: 8
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5. Iurorenernka: yueOHOE TocoOue s CTyASHTOB mea. By3oB. M3-Bo BI'TIY: aBTop-
cocraButenb B.®. Kupcanosa. — biarosemenck,2008. — 130 c. Ox3emmisapsl Bcero: 15

6. UYenmnos, 0.C. Beenenue B knerounywo Ouosoruto / FO.C. YennoB — M. : Axkane-
MkHUTa, 2005. — 496 c. Dx3eMIspsl Beero: 12

7. AndepoBa, I.A. I'emeruka: yueOHuk s  By3oB/ I. A. Andepona,
I'. IT. Ilogropuosa, T. 1. Konnaypona ; nmox penakuueii I'. A. AndepoBoit. — 3-¢ u3a., ucmp. u
non. — Mocksa : M3natensctBo FOpaiit, 2023. — 200 c. — (Bricmee obpazoanue). — ISBN 978-
5-534-07420-8. — Tekcr : snexktpoHHBIA // OOpaszoBarenpHas miatdopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/512672
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3. Hyo6unun, H. I1. I'enetuxa / H. I1. lyounun. — Kummnes: [tuanma, 1985. — 536 c.
OK3eMIUIIphI Beero: 4

4. CwmupHos, B. I'. llutoreneruka / B. I'. CmupnoB. — M.: Bricmias mikona, 1991. — 378
¢. DK3eMIUTsIpHI Beero: 4

5. TI'pun, H. buosnorus: B 3 1./ H. I'pun, V. Crayrt, . Teiinop; nep. ¢ anrn. P. Conepa.
— M.: Mup, 2002. — T. 3. — 451 c. Apyrue u3ganus: M. : Mup, 1994; M. : Mup, 2004. Dx3em-
TLISIPBI BCETO: 5

6. Cunrep, M. I'enst u renomsl / M. Cunrep, I1. bepr. — M.: Mup, 1998. — 259 c. Dk-
3eMILISIPBI BCero: 1

7. bopucosa, T.H. Meaununckas TreHeTHKa :: yueOHOe mocoOue it BY30B /
T. H. bopucona, I'. . UyBakoB. — 2-¢ u3f., ucnp. u nomn. — Mocksa : U3marensctBo FOpaiit,
2023. — 159 c. — (Boicmiee oopazoBanue). — ISBN 978-5-534-07338-6. — TekcT : 31meKTpOHHBIH //
OopasoBarenbhas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512854

9.2 ba3bl JaHHBIX 1 HHGOPMALMOHHO-CIIPABOYHBIE CHCTEMbI

1. ®enepanbublii mopran «Poccuiickoe obpazoBanue» — http://www.edu.ru.

2. Tlopran HayuHO# 35ekTpoHHOM OubmmoTeku — http://elibrary.ru/defaultx.asp.

3. buonorus kietku. [{urorenetuka - http://humbio.ru/humbio/eclin/0023¢3f0.htm

4. The Biology Project: Cell Biology. -
http://www.biology.arizona.edu/cell_bio/cell_bio.html

5. ®opym «Knaccuueckast 1 MoJieKysipHas ounosorusi» — http://molbiol.ru.

6. HWudopmanuoHHO-CrIpaBoUHKI pecypc no ouonoruu — https://www.cellbiol.ru

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

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlyst mpoBeieHUsI 3aHATHI JIEKITMOHHOTO, JTA0OPAaTOPHOTO M CEMUHAPCKOTO TUIIA, TPYIINO-
BBIX Y WHJMBUIYAIbHBIX KOHCYJbTALMM, TEKYLIEr0O KOHTPOJISI U IIPOMEXYTOUYHOW ATTECTALUU
WCIIONIB3YIOTCS ayJIMTOPHH, OCHAIIEHHBIE YYeOHOU MeOenblo, ayIUTOPHOU JTOCKOM, KOMITBIOTE-
poM(paMH) ¢ YCTAaHOBIIEHHBIM JIMIIEH3HOHHBIM CIIEIIMATU3UPOBAHHBIM MIPOTPAMMHEIM obecrede-
HHEM, KOMMYTaTOPOM JIJIsi BBIXOJIa B DJIEKTPOHHO-OUOIMOTEUHYIO CUCTEMY U AJICKTPOHHYIO WH-
dbopmarmonHo-o0pazoBarenbHyo cpeny BITIY, MynbTUMETUHHBIMU TIPOSKTOPAMHU, IKCIIO3UIIN-
OHHBIMH dKpaHaMH, y9eOHO-HATJISAIHBIMU TOCOOUSIMH (KapThl, TAOIHIIBI, MyJIbTUMEIUNHBIE TIPE-
3eHTanuun). Jms mpoBeAeHus MPAKTUYECKUX 3aHATHIA Takke HCIOoNb3yeTcs YdeOHas jaboparo-
pUs TEHETUKU, YKOMIUICKTOBAHHAS CIEAYIOIINM 000py0BaHUEM:

e KommiekT cTomoB 1a00paTopHBIX

e Cron npenoaaBaresns

e [lronutp


https://urait.ru/bcode/512672
https://urait.ru/bcode/512854
http://рolpred.cоm/news
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e AyauTopHas J0CKa

e MyJnbTUMETUIHBIA POEKTOP

e DKCHO3UIIMOHHBIN 3KpaH

e Muxkpockon «buomamy» (1 mr.)

e Muxkpockon «Mukmen-1» (3 mr.)

e Muxkpockorn MOHOKYsIpHBIH MC-10 «Mikrosy (5 mit.)

e Tepmocrar cyxoBo3aymnsiii TC-1/20 CITY (o6bvem 20)

e VY4eOHO-HarIIsTHBIC TOCOOHS — MUKPOIIPENapaThl, TAOIUIILI 110 auciuIumHe «l{urto-
TCHETUKA)

CaMocrosiTenbHasi paboTa CTYJACHTOB OPTaHHU3YETCS B ayJUTOPHUSIX, OCHAIICHHBIX KOM-
NBIOTEPHONW TEXHHKOW C BBIXOJIOM B 3JICKTPOHHYIO MH()OPMAIMOHHO-00pa30BaTEIbHYIO CPEIy
By3a, B CHECIUAIM3HPOBAHHBIX JIAOOPATOPUSX MO JAUCHUIUIMHE, a TAK)KE B 3ajlaX JOCTyIa B JIO-
KanbHy0 ceTh BI'TIY u np.

JIunensnonnoe nporpammuoe obecreuenue: Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pa3paborunk: B.®. Kupcanosa, kanauaar c.-X. HayK, JOIICHT.



32

11 JIMCT UBSMEHEHHUH U JOITOJTHEHUM

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI nnsa peanuzanmuu B 2023/2024 yu. r.

PaGouas nporpamma AMCHMILTUHBI IEpecCMOTpeHa, o0CyKeHa U o00peHa AJis peanun3a-
i B 2023/2024 yuebnom roay Ha 3acepanuu kadenpsl (mpotokos Ne 9 ot 28 uronst 2023 1.). B
PIIJI BHECEHBI ClIEAYIONINE U3MEHEHHUS U IOTIOJTHEHHUS:

Ne u3menenuns: 1
No ctpanuilpl ¢ u3MeHeHueMm: 29

B Paznen 9 BHeceHbI U3MEHEHHUS B CITUCOK JINTEPATYPHI, B 0a3bI TaHHBIX U HHPOPMAITMOHHO-

CIIPaBOYHBIE CCTEMBI, B 3JIEKTPOHHO-OMOIMOTEYHbIE PecypChl. YKa3aHbl CChUIKH, 00ecredn-
BaIOIIUE JIOCTYI 00YYaIOIIUMCS K JJIICKTPOHHBIM YUEOHBIM U3JaHHSIM H JICKTPOHHBIM 00pa-

3oBaTeabHbIM pecypcaM ¢ caiita PI'BOY BO «BI'TIY ».

YrBepxaeHue nusmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2024/2025 yu. r.
Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa JJIs peann3a-
uu B 2024/2025 yue6HOM roay Ha 3aceaanuu kadenpsl (mpotokon Ne 8 ot 22 utons 2024 r.).



