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1 HIOACHUTEJIBHASA 3AIIMCKA

1.1 Heap iucuMnIMHbI: TIOTy4yeHHE 0a30BbIX 3HAHUN O LIUTOT€HETUKE, O HAYYHBIX U MPHU-
KJIQJHBIX aCIEKTax MCII0JIb30BAHMSI IUTOT€HETUUYECKUX METO/IOB.

1.2 Mecto aucuuniaunsbl B cTpykrype OOIlL: Jucuuminna «[uToreHeTnka» OTHOCUTCS
K AMCUUIUIMHAM IO BBIOOPY CTYIEHTa YacTH, (POPMUPYEMON yUaCTHUKaMU 00pa30BaTEIbHBIX OT-
Homenuii, 6;10ka b1 (b1.B.JIB.02.01)

K ncxoaHbIM 3HaHUAM, HEOOXOAMMBIM JUTS U3Y4eHUs AUCHUIUTUHBL «L[uTOorenerukay, or-
HOCSITCS 3HaHUA B 001acT OOTaHUKH, 300JI0TUH, LIUTOJIOTMH, MOJIEKYJISIPHOM OHOJIOTHH U OUOXHU-
MuU. JlucuuiuivHa SBIsSETCsl OCHOBOW U1 U3Y4YEHUs TEHETUKH.

1.3 Iucumnniimna HanpaBJjieHa Ha jopMuUpoBaHHe cjaeayomux komnerenmuii: [1K-2

- IK-2. CiocoGeH OCyIIeCTBIATh NeIarorn4ecKyro ASSITeNbHOCTD 10 TPOMUIBHBIM MPE/I-
MeTaM (JUCHUIUIMHAM, MOAYJISIM) B paMKax MporpaMM OCHOBHOI'O OOIIEro W CpeiHero oOuiero
00pa30BaHus; HHAMKATOPOM JIOCTH)KEHUSI KOTOPOU SIBJISETCS:

e [IK-2.1 IIpumeHsieT OCHOBBI TEOPUH PYHIAAMEHTAIBHBIX U MIPUKIAIHBIX pa3/ieioB OHo-
noruu (OOTAaHHWKH, 300JIOTUH, MUKPOOUOJIOTHH, TEHETUKH, OMOJIOTHH Pa3BUTHS, aHATOMUU YeII0-
BeKa, (U3HONIOTHH PACTEHUN U KUBOTHBIX, OOIIEH SKOJIOTUHU, TEOPUHU IBOIIOIUMN) IJI PELICHUS
TEOPETUYECKHUX U MPAKTUYECKUX 3a/a4.

1.4 llepeuens NIaAHUPYEMBIX Pe3yJbTaTOB 00yueHus. B pe3ynbrare uzydeHus Iuciu-
IUTMHBI CTYACHT JOJDKEH:

- 3HATh:

® KJICTOYHBIC U MOJIEKYJISPHbIE OCHOBBI HACJIEICTBEHHOCTH;

® IUTOr€HETUYECKHUE OCHOBBI IIPOLIECCOB PA3MHOKEHMUS;

® IUTOr€HETUYECKUE IPUUMHBI N3MEHYMBOCTH KUBBIX OPIaHU3MOB;

- yMeTh:

® CaMOCTOSITEIILHO TOTOBUTh BPEMEHHBIE MUKPOIIPENIAPATHI;

e paboTaTh C IUTEPATYPHBIMH UCTOYHUKAMH, MMOAOUPATH, aHATU3UPOBATH, CPABHUBATH
HE00XO0/IUMBIE TaHHBIE;

® [IPOBOAUTH CPABHUTEIBHBIA aHAIN3 IUTOTCHETUYECKUX JTAHHBIX;

- BJIa/IeTh:

® METOJIaMH TOMCKa He0O0XOAUMOW JTocTOBepHON MHpopMalnuu B OMOIMOTEKaX U CeTH
WHTepHeT;

® METOJaMH IKCIIEPUMEHTAIBHOM NEATEIbHOCTH M0 AUCLUIIINHE.

1.5 O0mas TpyaoeMKocTh AucuuIuIMHbL «IluTorenernka» cocraBiseT 2 3a4eTHbHIE
eauHuLbI (72 yaca)

IIporpaMMa npenycMaTpuBaeT U3y4yEeHUE MAaTepHalla Ha JIEKIMIX U NMPAKTUYECKUX 3aHsI-
tusx. [IpengycMoTpena camocrosiTenibHas paboTa CTyI€HTOB 110 TeMaM U paszzenam. [Iposepka 3Ha-
HUI ocyIecTBIseTcsl PPOHTANBHO, MHANBUIYAIBHO.

1.6 O0beM AUCUMIIIHHBI U BU/ABI y4e0HOI 1eATeIbHOCTH
O0BbéM TMCHUIIMHBI M BU/IbI Y4eOHOM 1esiTeIbHOCTH (04HasA ¢opma o0yueHust)

Bun yuyeoHoii paboThl Bcero yacoB Cemectp 7
OO61mas TpyI0eMKOCTh 72 72
AyIUTOpHBIE 3aHATHUS 36 36
Jlexun 14 14
[TpakTuyeckue paboThI 22 22
CamocrosTenpHas pabora 36 36
Bu nTOroBOoro KOHTpOJIsI 3aver

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Oynas ¢opma o0yueHus
YyeOHo-TEMaTHYECCKHI IJIAH
| | | | AyJIUTOpPHBbIE 3aHATHUSA |
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HaumenoBanue Bcero | Jlek- | IMpakTuyeckue Camocros-
Ne TeabHAsA
TeM (pa3aesioB) 4acoB L 3aHATHS paGota
1. | BBenenue 5 1 4
2. | Tema 0.1. lluroreneruka Kak Hayka. ) 1 4
Uctopuss cranoBnenus. Ilpenmer,
1EJIN ¥ 3a]1a4H.
3. | Pazgea 1. IluToJiornyecKkue OCHOBBI 32 8 12 12
HACJIeICTBEHHOCTH.
4. | Tema 1.1. Tunsl KIETOYHOM OpraHu3a- 10 2 4 4
und. JKu3HeHHbId nuki kietku. [lepe-
Jlaya TeHeTHYecKoW HHQpopMaIluu B
nporecce 0ecrojoro pa3MHOXKEHUSI.
MuTO3 ¥ €ro TUIBL.
5. | Tema 1.2. Ilepenaya reHETUUECKOM UH- 8 2 2 4
¢dbopMaluu B mpoiiecce MmojaoBOro pas-
MHOKeHUs. Melio3 u ero Ouonoruye-
CKOE€ 3HaYCHUE.
6. | Tema 1.3. 'amerorenes u omI010TBO- 6 2 2 2
peHue y >KUBOTHBIX. HeperymspHbie
THUIIBI TIOJIOBOTO Pa3MHOKEHUSI.
7. | Tema 1.4. CoporaMeToreses u orio- 8 2 4 2
NoTBOpeHue y pactrenuil. Heperymsip-
HbIE THUIBI MOJOBOTO PAa3MHOXKECHHS Y
pacTeHuM.
8. | Paznea 2. XpomocoMHbIl ypoBenb | 35 5 10 20
OpraHM3alnMy reHeTHYecKoro mMarte-
puJia
9. | Tema 2.1. Anpo. CTpykTypa 1 XuMuue- 7 1 2 4
CKuil coctaB HHTep(da3HOro sjapa.
Pome sampa B KH3HEESTEIHLHOCTH
KIICTKU.
10.| Tema 2.2. CTpyKkTypHas opraHu3anus 7 1 2 4
XPOMOCOM
11.| Tema 2.3. @yHKUMOHATBHBIE ITPe0Opa- 5 1 2 2
30BaHMSI XPOMOCOM
12.| Tema 2.4. Kapuotun. [loctpoenue ka- 5 1 2 2
pHOTrpamMMbl. DBOJIOIHS KApUOTUTIA
13.| Tema 2.5. HexpoMocoMHOe Haclemo- 11 1 2 8
BaHUE.
3auér
NUTOIrOo 72 14 22 36
HNHTepakTUBHOE 00y4YeHHeE 110 AUCHUILIHHE
Ne HanmenoBanue Bun ®opma Koxa-Bo
TeM (pa3aesoB) 3aHATHS | MHTEPAKTHBHOIO | 4acoB
3aHATHSA
1. | Tema 1.1. Tuns! KJIIETOYHOM OpPTaHU3AIUH. [1P 3aHsATHE — TUCKYC- 2
JKusnensslil nukin kietku. Ilepenaua cus
TeHeTUYECKOM MH(OpMaINK B ITpoliecce




6ecronoro pa3MHoXkeHus. MUTO3 U €ro
THUTIBL.

2. | Pazpen 1. [lutomorudeckue OCHOBBI I1P KomnokBuym 2
HAaCJICACTBEHHOCTH.

3. | Tema 2.2. CTpyKTypHasi OpraHu3anus [P 3aHATHE — TUCKYC- 2
XPOMOCOM cus

4, | Tema 2.3. OyHKIIMOHATBHBIE I1P 3ausaTue — 3ammra 2
peoOpa3oBaHusi XPOMOCOM pedeparoB

5. | Tema 2.4. Kapuotun. [ToctpoeHue JIP Pabota B manbIx 2
KapuorpaMMbl. DBOJIOLHS KapUOTHUIA rpynmnax

6. | Pazgen 2. XpoMOCOMHBIN YPOBEHB [P KomnokBuym 2
OpraHu3allyi reHeTUYECKOro MaTepuia

7. | UTOTO 12/36 =

30%

3 COJIEP’)KAHUE TEM (PA3/IEJIOB)

BBEJIEHUE
Tema 1. lluToreneruka kak Hayka. Ucropusi cranossenus. [lpeamer, ueau u 3agaqu.
ConeprxaHue, OCHOBHBIE pa3zienbl U 3anaun Kypca «lluroreneruka». Kparkas ucropus
CTaHOBJIEHUS W pa3BUTUS Hayku. MeToasl uccienoBaHus. B3aumocBsi3p ¢ nurosorueid u
reHeTukoil. CoBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBbI Pa3BUTHSL.

PA3ZJIEJ 1. HUTOJIOI'MYECKHUE OCHOBBI HACJIEJACTBEHHOCTH

Tema 1.1. Tunbl kjaeTouHoi opranusanun. JKu3HeHHbI HUKI KJIeTKU. [Ilepenaya re-
HeTH4YecKoi nHopManum B npouecce 0ecnoa0ro pasMHokeHusi. MUTO3 U ero THIBI.

Tunsl knetoyHoll opraHu3anuy. JKW3HEHHBIM LUK KIETKU. JleneHue KIEeTKH U
BocnpousBeaeHue. Knerounslii nuki. [lepuoasl naTepdaspl, NpoaoKUTENIBHOCT 110 BPEMEHH,
XapaKTepUCTHKA NEPUOJOB MUTOTHUECKOTO LMKJIA U IPOLECCH, C HUMH CBA3aHHbBIE, YCIOBUS,
HeoOxoaumsble s cuHTe3a JIHK, ¢axTopel, ctumynupyronme u JUMUTUPYIOLINE BCTYIJIEHUE
KJIETKH B (hazy aeneHus. XapakrepucTuka natepgasnoro sjapa. CooctBeHHO MuT03. Da3bl MUTO32
1 Mop(hoJIorMuecKre M3MEHEHHUs B KJIETKe NMpU MUTO3€. MUTOTHUECKU ammapar U KJIETOYHbIE
opranouisl mpu MuTo3e. CyOMHKpPOCKOITMYECKOE CTPOEHIE MUTOTUYECKOT 0 anmnapara. Mexanusm
nepeMenieHus: XxpomocoM B muto3ze. Kapuokunes m nurtokusnes. HeoOpartumocts (a3 murosa.
ABTOHOMHOCTbH MHUTO3A.

®uznonorus U OUOXUMHUS essencs KieTku. OU3nonornyeckue 1 GU3nKo-XxUMHUUECKHe
U3MEHEHHUS B KJIETKE BO BpeMsi MUTO3a. MI3MeHeHe KJIeTOYHOro MeToOoImu3Ma npu Mutose. Liukin
CHUpATIU3aluU U JAECIUpaIn3allid XpoOMOcoM B MUTO3€. ['eHeTnueckas cyiHocTh MUTO3a. THIIbI
MHTO33a. AMHUTO3 ¥ DHIOMHUTO3.

Tema 1.2. Ilepenauya reHernyeckoid HHpoOpManuu B npouecce MoJI0BOr0 pa3MHOKe-
HHs. Meii03 1 ero 0M0/10ru4ecKoe 3Ha4YeHue.

Meii03 KaK IUTOJIOTHYECKasi OCHOBA 00Pa30BaHUS M Pa3BUTH MOJOBBIX KJIETOK (Tamer).
®da3pl U CTaauU TEPBOTO W BTOpOro menorudeckux aenenuii. Ocodennoctu cuuteza JJHK B
Meiio3e. 3HaueHHe CHHANITHYECKOT0 KOMILIEKCAa U €r0 CTPYKTypa. XapakTepHble 4epThl Mpodasbl
1 meito3a. OOmias xapakTepuUCTHKa OCHOBHBIX cTaiuil mpodassl 1 (JenToTeHsl, 3UTOTEHBI,
NaXUTEeHbI, JUIUIOTEHBl M JMaKHHEe3a). MeXaHu3Mbl KOHBIOTAIIMM TOMOJIOTHYHBIX XPOMOCOM B
Mmeio3e. Kpoccunroep u ero 3HaueHue. PacxoxaeHHe TOMOJIOIMYHBIX W HErOMOJIOTMYHBIX
XpoMocoM B Melo3e. [IpuHIunuanpHele pa3inyus MOBEACHHUSI XpPOMOCOM B MEHO3€ U B MUTO3E.
[announHoe M JIUIUVIOWAHOE YHMCIO XPOMOCOM. 3HayeHHE peAYKIMH 4YHUCIIa XPOMOCOM.
['eneTnueckoe 3HaYeHHE Meiio3a. YepenoBanue ramiodasbl U JUIUI0Qassl B dKU3HEHHBIX HUKIAX
pacTeHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

Tema 1.3. 'ameTorenes u onj10g0TBOpeHue y »KUBOTHbIX. Heperyisipubie THIIBI 110-
JIOBOI'0 Pa3MHOKEHUSI.
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Jamerorenes y *uBOTHBIX M uyenoBeka. CrnepmMaroramMeroreHes U oorameroreHes dazbl
ramMeToreHes3a: pa3MHOKEHUs,pocTa,co3peBanus,opMupoBanns.O0Me YepTbl W Pa3IUuUs.
On1og0TBOPEHNE Y KUBOTHBIX.

Tema 1.4. CnoporamMeroreses u omjiogoTBopeHue y pacrennii. Heperyjsipabie THIIbI
110JI0BOT'0 PAa3MHOKEHHsl Y PACTeHHUH.

Cnoporamerorene3 y pacTeHHi: MUKpPOCHOpOreHe3 M Merocrnoporenes. Cxonacta u
pa3nuyus B pa3BUTHH MOJOBBIX KJIETOK Y )KUBOTHBIX M PACTEHUH.

O6mue u cienrduyeckre 4epThl Iporecca OIoA0TBOPEHUS Y PACTEHUM U KUBOTHBIX.

HeperynsipHble THUIIBI 110JIOBOTO PAa3MHOXKEHUS: IAPTEHOI'€HE3 U allOMUKCHUC, THHOT€HE3,
aH/pOTeHes.

PA3JIEJI 2. XPOMOCOMHBI YPOBEHb OPTAHU3AIIMUA TEHETHYECKOI'O
MATEPHUAJIA

Tema 2.1. AAnpo. CTpyKkTypa H XHMH4YeCKHIl cocTaB nHTepdasHoro saapa. Poas siapa
B 'KH3HEeATEeIbHOCTH KJIETKH.

SAnpo. Ctpoenue u GyHKIUM UHTEP(DHA3HOTO s]Ipa. 3HAYEHUE SAEPHBIX CTPYKTYp B XpaHe-
HUH U peTN3alii TeHeTHIeCKON HH(POpMAINH B KIIETKE.

Tema 2.2. CTpyKTYpHasi OpraHu3anusi XpoMocoM

CrpykrypHas opranusanus XxpomocoM. Opranusanus HacJIeJCTBEHHOI0 MaTepuaa y rpo-
KapuoT U 3yKapuoT. MonekyinsapHas opranusanust xpomocoMm. JIHK, PHK, ocHoBHbIE U Kucnble
Oenku. VIOHBI METaUIOB U MX POJb B CTPYKTYPHO-(DYHKIIMOHAJIBHOW OPraHU3alUUd XPOMOCOM.
VYHukansHble U OBTOpsAOIKecs nocaenosarenbHocTy. CatenurHad JITHK u ee cBolicTBa, j10Ka-
JU3alys B XpOMOCOMAX, CBA3b C T€TEPOXPOMATHHOM.

Hangmonexyisspras opranuzanus xpomocoM. HagmonekyisspHble KOMIIOHEHTBI XPOMOCOM.
YpoBHU OpraHu3any XpoMaThHa: HyKJIEOCOMa, HEKIIEOMEPA, XPOMOMEPa, XPOMOHEMA, XpOMa-
TUJA U UX XapAKTEPUCTUKH.

Opranuzanys MUTOTHYECKOH XPOMOCOMBI. DJIEKTPOHHO-MUKPOCKOIUYECKOE CTPOECHHE,
CIUpanu3alus ¥ YKIaJKa XpOMOCOMHBIX HUTEH. CTpOEHHE TEJIOMEPHBIX U LIEHTPOMEPHBIX paiio-
HOB. OceBbI€ 3JIeMEHThI XpOMOCOM. Mopdosorusi, XMMHUYECKOE CTPOEHUE, YCIIOBUS BBISBICHUS,
UX pOJIb B OpPraHU3allMi MUTOTUYECKON XpOMOCOMBI. MO1eIM MUTOTUYECKON XPOMOCOMBI.

CTpyKTYpHO-TIPOCTPAaHCTBEHHAs! OpraHu3anus xpomocoM. /luHamuueckast nossipHasi Mo-
JIeNib IPOCTPAHCTBEHHOW OpraHM3aluu MHTEep(ha3HOro fapa. 3aKOHOMEPHOCTH NMPOCTPAHCTBEH-
HOM OpPraHM3alliy XPOMOCOM B KJIETOYHOM IIUKJIE. MeXaHU3MbI IPOCTPAHCTBEHHON OpPraHU3alun
XPOMOCOM: CBSI3b XPOMOCOM C SIJIEPHOM MEMOPaHOM, MEXXPOMOCOMHBIE acCOLMALUU. S IepHBIN
MaTpUKC 2-CKeJIeTHasl CTPYKTYypa spa, CTPOEHHE, POJIb B ApXUTEKTOHUKE XPOMOCOM.

Tema 2.3. @PyHKIIHOHAIBbHBIE NPEOOPA30BAHUS XPOMOCOM

OyHKIMOHANbHBIE ITpeo0pa3oBaHus XxpomocoM. Crinpanu3anus U Jecnupanu3aius — oc-
HOBA CTPYKTYPHO-()YHKIIMOHAIBHBIX MPEOOpa3oBaHUA XpPOMOCOM. Dy- U T€TEPOXPOMATHUECKOE
COCTOSIHME XPOMOCOM KaK MEXAHU3M PETYISILIUU T€HETUYECKOW aKTUBHOCTH. KOHCTUTYTHBHBIN 1
(baxynbTaTUBHBINA rerepoxpomatuH. [1010Boi XpoMaTH. DyXpOMaTHHOBBIE U F€TEPOXPOMATHHO-
Bble paiioHbI XpoMocoM. OCOOEHHOCTH CTPOEHUS, JTOKAU3alMK B XpOMOCOMaXx, MOBEJCHHE B KJle-
TOYHOM IIMKJI€, OCHOBHBIE CBOMCTBA, (YHKIINHU, CPABHUTEIIbHBIE XapaKTEPUCTUKU. DPPEKT M0JI0-
KEHUS.

JuddepennunanbHoe OKpalinBaHNe KaKk METO]T BHISIBJICHUS TETEPOXPOMATHHOBBIX CETMEH-
ToB. Tunsl 1 Mexanu3mbl TuddepeHanrbHoro okpamuBanus. JIuneitHas GyHKIIMOHAIbHAS He-
OJTHOPOJHOCTH MeTa(azHOW XPOMOCOMBI.

[uTomornyeckue MexaHu3Mbl peIIMKaMU. XapakTepucThKa UHTepdasbl U €e MePUOIOB.
cunte3 JJHK n ynBoenne xpomocom. [lonykoncepBaruBHbi xapaktep pemukannu JJHK xpomo-
coMm. OnbrTel Teinopa. ACHHXPOHHBIN XapakTep PEIUIMKALUNA XPOMOCOM U UX PailOHOB. EMHALIBI
permukaimu. [Ipencrasnenue o perumkone. Perymsiuus cuntesa JJHK. Pons sinepHoii 06omouku
B perumkanuu JIHK. AMrmudukaius reHoB U TeHETHYECKask TPUpoia 3TOTo siBJIeHus. [ eHeTnye-
CKMM KOHTPOJIb PEIIUKALINH.
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[uTomornyeckue MexaHu3Mbl TpaHCKpunuu. Crnupanuzanus U Aecupaln3anus XpoMo-
COMHBIX HUTEH KaK OCHOBA PEryJIsLIUA UX T€HETUYECKOM aKTUBHOCTH. | UTAHTCKHE XPOMOCOMBI.
[TonuTeHHBIE XPOMOCOMBI. XpPOMOCOMBI TUIIA «JIAMIIOBBIX LIETOK).

OYHKIMOHAIBHO aKTHUBHBIE JIOKYCHl XPOMOCOM: MEXIUCKH, My(Qsl, Kojibla banbOunu,
HETIH, SIPBIIIKOBBIA OpraHu3aTop. XpoMoOMepHasi OpraHu3aIis XpoMocoM, (heHOMEH U TeHEeTH-
yeckuit cMbici. JIHK B xpomomepe. Poibs xpomocom B iponiecce auddepennnponku. [lybdunr B
oHroreHese. Llutonornueckoe kapTupoBaHue reHoB. [IpobieMa IUTOIIOrHYEeCKOTO aHaIoTa I'eHa.
['unoTe3a oguH AUCK (XpOMOMEP) — OAMH I'eH.

[{uTonornyeckre MexaHu3Mbl cerperanu. CrocoObl cerperauy XpoMocoM Ipu aMHUTO3E,
MUTO3€, Meii03e. DBONIIOIIMOHHAS KOHIENIUSA XpoMocoM. LluTonornueckre MexaHu3mMbl peKOMOU-
Harmu. Meio3 Kak MeXaHH3M peKoMOuHaruu. L{MToJormuecKkue OCHOBBI 3aKOHOMEpPHOCTEH
HacnenoBanus. Craguu Meiio3a. KpoccuHrosep, €ro OCHOBBI, TUIIOTE3bl U MexaHU3Mbl. CoBpe-
MEHHBIE TIPEJICTABICHUS O MOJICKYJISIPHBIX MeXaHU3MaxX pekomMOuHanuu. HepaBHbIM KPOCCHHIO-
BEp U €ro TeHETHYECKOE 3HAaUCHHE.

Konsbroramus xpomocom, Mmexanu3mbl. CHHAITOHEMAJIbHBIM KOMIUIEKC, YIAbTPACTPYKTYp-
HbIE OCOOCHHOCTH U OMOXMMHUYECKas opraHu3aius, npeoodpasoanue B Meiiose u ¢pynkiuu. Co-
MaTH4Y€eCKasi KOHbIOTalusl, PEHOMEH U CPaBHUTENIbHAS XapaKTePUCTHKA.

buoxumus meriosa. 3urotenHas u naxureHHas JIHK, ructonsl meiio3a, ux xapakrepu-
CTUKU U pyHKUMHU. ['eHeTuuecKuil KOHTpoJIb Melo3a. MelloTuuecke MyTaluu U UX XapaKTepu-
ctuki. [lyckoBble MexaHu3Mbl Melo3a. L{lutoreHernueckue MexaHu3Mbl CTEPUIIBHOCTH.

N3meneHnne XxpoMoCOMHOIo Habopa

CTpyKTypHbBIE H3MEHEHHS XpOMOCOM U HX Kiaccudukaius. BoamMoxxHbie MEXaHU3MBbI BO3-
HUKHOBEHHUSI XPOMOCOMHBIX MEPECTPOEeK. XPOMOCOMHBIE M XpOMaTUAHbIE abeppaunu. AHadaz-
HBII 1 MeTadaszHbII aHATU3 XPOMOCOMHBIX MepecTpoekK. Jlenenuu u TymiuKalud FreHeTUYeCKOro
MaTepualia, X BOSHUKHOBEHUE U IMPOSBICHUE B MUTO3€ U Meio3e. IHuBepcun. ['eHeTnueckue u
LIUTOJIOTUYECKHE METOABI BBIABICHUs MHBEpcuil. TpaHciiokanuu, BOSHUKHOBEHHE, SBOJIIOLIMOH-
HOE 3HayeHHe. | 'eHeTnueckne U HUTOJIOTHYECKHEe METO/Ibl BhISIBICHUS TpaHciokauuid. CecTpuH-
CKHE XpOMaTHIHbIE OOMEHBI, UX IPOUCXOKACHUE, IPUPOJIa U IPUKIIAHOE 3HaYECHUE.

Tema 2.4. Kapuortun. [loctpoenue kapuorpaMmmsbl. JBOJIOLMSA KAPUOTHIIA

Kapuorun u ero ocobennoctu. Llutonmoruueckue xapakTepucTHku kapuotuna. CTpyk-
TYpHO-TIPOCTPAHCTBEHHAsI OpraHU3allls KaK OJJHa U3 XapaKTepUCTUK KapuoTuia. Buaossie u uH-
JMBHIyaJIbHbIE XapAKTEPUCTUKUA KapHOTHUIIA.

Meroapl cUCTEMATU3AIMH XPOMOCOM: METO]T HAUOOJBIIETr0 010011, METO MOphOMET-
PHUECKOTO aHaJIM3a M €ro KPUTEPHH, MeTOo TP PepeHIINaTbHOTO OKpaIlIiBaHHsl, METO/ aHAJIN3a
CHUHANTOHEMAJIbHBIX KOMILJIEKCOB, Kapuorpamma, KapuoTHIL, UAMOTPaMMa.

XapakTepucTHKa M CUCTEMAaTH3alMsl XpOMOCOMHOT0 Habopa yenoBeka mpu aAuddepeHnu-
aJIbHOM OKpAIIMBAaHUU. XPOMOCOMHBIE HAPYILLIEHUS U HACIIEACTBEHHBIE MTATOJIOTHH.

OBomonus kapuotuna. [Ipeo6pazoBanue kapuoTumna B pusorenese. JluciokannonHas ru-
note3a M.C. HaBammna. UucneHHble ”3BMEHEHUS XpPOMOCOM, TUTUIOU NS, TOTUTEHUS. I3MeHeHne
kosmyectBa JJHK. I'etepoxpomarun u 3Bomonus kapuotuna. [IpeobpazoBanue KapuoTHIIa B OH-
TOoreHese. DHA0MUTO3, HOJTUTEHHUs, HoauIuIonaus. MIx poins B mpoueccax auddepeHunpoBku. u-
MUHYIHS ¥ onuMuHanud. [Ipo6iema muToreHeTHIecKoi HecTabUILHOCTH XPOMOCOMHOT0 Habopa
B KyJIbType KJIeTOK. ['eHeTndyeckoe 3HaueHne CMEHbI IIougHocTU. L{uTomornyeckas Hectabuib-
HOCTh KaK MEXaHM3M ajantaiuui. MoOuIbHbIe TeHETUYECKHE SIEMEHTHI U BUPYCHI Kak (pakTOpbl
[UTOTEHETUYECKON HECTaOUIIbBHOCTH.

31m0KaueCTBEHHbIE U JJOOPOKAYeCTBEHHbIE HOBOOOPA30BaHUS KaK CIIEACTBUS XPOMOCOM-
HBIX a0epparuid.

Tema 2.5. HexpomocoMHoOe Hac/ieqoOBaHue.

Hexpomocomuoe nacnenoBanue. JJHK nmnactua, myrannn mnactua. JITHK mutoxonapuit.
MyTtanunyu MUTOXOHIpHI. 3HaU€HNE HEXPOMOCOMHOTI'O HAcJI€ZJOBAHNE B KIIETKE.



4 METOJUYECKHWUE PEKOMEHJALINHU (YKA3AHMS) 1J151 CTYJEHTOB
MO U3YYEHMIO JUCLIANIIAHDBI

[Ipy wW3y4YeHUM AUCHUIUIMHBI HEOOXOIUMO HCIOJIb30BAaTh 3HAHUS 3aKOHOMEPHOCTEH
OpraHM3aly )KUBOM MAaTEpUU Ha KIIETOYHOM YPOBHE, PACCMAaTpHBasi CTPYKTYpPy U OPraHU3ALHIO
KJIIETOK ITPOKapUOTUYECKOI0 U JYKAPUOTUYECKOIO THUIIOB; IMUTOJIOTMYECKHME OCHOBBI HX
pasMHOXKEHUsT U OCOOEHHOCTH (DOPMUPOBAHMS IOJIOBBIX KJIETOK Y Pa3HbIX BHUAOB >KHUBBIX
OpraHusmoB. I3ydeHne XpOMOCOMHOIO YpPOBHS OpraHM3allMM TIE€HETUYECKOro Marepuania
IIOKA3bIBACT 3HAYEHUE BCEX SACPHBIX CTPYKTYpP B HACIEACTBEHHOCTH U JKM3HEAEATEIbHOCTU
KJIIETOK, POJIb XPOMOCOM KaK MaTepUaTbHBIX HOCUTEIICH TeHeTHIeCKOW HH(POpMAIIUH.

HcexonHelii ypOBEHb 3HaHUH CTYIEHTOB ONPEAEIIACTCA TECTUPOBAHUEM, TEKYIINI YPOBEHD
YCBOEHHS MIPEMETA ONPEAEIIAETCS YCTHBIM WM IUCbMEHHBIM, B TOM YHCJIE TECTOBBIM, OIIPOCOM
B XOJI€ 3aHATHUH, ITPU PEIICHUN TUIIOBBIX 3a/1a4 U B X0J1¢ KOJUJIOKBUYMOB.

B koHue wu3yueHus y4eOHOM IUCHUIUIMHBI IPOBOJUTCS KOHTPOJb 3HAHUH C
MCIIO0JIb30BAaHUEM TECTOB MJIM YCTHBIX OTBETOB, IPOBEPKOM NMPAKTUYECKUX YMEHUN U PEILICHUEM
TUIIOBBIX 33/a4.

[Ipuctynas Kk U3y4eHUIO AUCLUILIMHBI, HEOOXOIUMO B IIEPBYIO OUYEpEeb O3HAKOMUTHCS C
coJiep;KaHueM paboyell IporpamMmabl.

OnHoit u3 popm opranu3zanuy yaeOHOH JesITeIbHOCTH ABJISIETCS 1eKyus, UMEIOIIas LIEeIbI0
JlaTh CUCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYUHBIX 3HAHUM 10 IUCUUIUIMHE. Bonpockl, BOZHUKIIKE B
X0/JIe JICKIMH, PEKOMEH IyeTCsl 3alMChIBaTh HA MOJISIX, U [T0CIe OKOHYaHMS JIEKIIMKA OOPaTUTHCS 32
pa3bpsCHEHUsIMU K npernojaasarento. Heo0xonuMo akTHBHO paboTaTh ¢ KOHCIEKTOM JIEKIUU: T10-
CJIe OKOHYAHUs JICKLIMU PEKOMEHYeTCsl IEPEYNTaTh CBOU 3alMCH, BHECTH MOIPABKU U IOMOJIHE-
HUS Ha nosisax. KOHCHEeKThI KU peKOMEHAYEeTCsl UCIIOIb30BaTh MPU MOJATOTOBKE K IpaKTHYe-
CKHM 3aHATHAM U dK3aMeHy. Ha jekuusx onpenensrorcs 3aaHusi 0 CaMOCTOSATEIbHOMY U3yde-
HUIO y4eOHOM 1 HayYHOH JIUTepaTyphbl, BEIETCS JUAJIOT C IPENo/IaBaTeleM, I0ITOMY OUY€Hb BajkHa
PETYJIAPHOCTD MTOCELEHUS JIEKIIUH.

IIpu uzyuenuu u npopabomke meopemuyecKko20 Mamepuand Heobxo0uMo:

® [IOBTOPUTH 3aKOHCIIEKTUPOBAaHHBIN Ha JIEKIIMOHHOM 3aHIATUHA MaTepUa U JOMOJIHUTD €T0
C Y4ETOM PEKOMEHJOBAaHHOM 10 JaHHOU TEME JIMTEPaTypHl;

eIIpU  CAMOCTOSITEIBHOM  M3Y4YEHHUM  TEOPETUYECKOM  TEMBl  HCIIOJIb30BaTh
PEKOMEHI0BAaHHYIO JIUTEPATYPY;

® OTBETUTh Ha KOHTPOJIBHBIE BOMPOCHI, NMPEACTABICHHbIE B MPAKTUKYME WM CHCTEME
AIIEKTPOHHOMU MOJIEPKKHA 00YUIEHUS IO COOTBETCTBYIOIIEH TEME.

IIpakmuxym 1o nuctunianne «L{utoreneTnka npoBoIUTCS B BUe 1a00paTOPHBIX padoT,
BKJIIOUAIOLIUX CAMOCTOSATEIbHOE M3yude€HUE MUKpOINpenaparon, pororpaduii, BuaeohuibMoB 1
IPOYMX HATJIATHBIX TOCOOMH, perenue 3a1ad. [IpakTHKyM MO3BOJISET YIIyOUTh U 3aKPEMUTh TEO-
peTHyYecKre 3HaHUS, OJyYEeHHBIE Ha JIEKIUSIX U B IIPOIIECCE CAMOCTOATEIbHON paboThI ¢ yueOHOU
auTepaTypoil. Ha kaxaoM 3aHATHUHU IPOBOAUTCS IPEABAPUTEIBHBIN ONIPOC 0 U3yYEHHONW 1 HOBOM
TEMaM.

ITpu mOArOTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOMMO:

® U3y4YNTh, IOBTOPUTH TEOPETUUECKNI MaTepUal 10 3aTaHHON TEME;

® 3y4YUTh MaTepHalIbl MPaAKTUKyMa 110 3aJJaHHOU TEME;

® BBINOJIHUTH 3a/IaHHSI IO COOTBETCTBYIOIIEH TEME B CHCTEME JJIEKTPOHHOMN IMOAJIEPKKU
00yJeHUsI.

Jlo Hayasa 3aHATHUS JSKYpPHBIE CTYIEHTHI 00S3aHbI MOTYYUTh Ha OATPYIITY COOTBETCTBY-
IOLIYI0 METOUYECKYIO JINTEPATYPy B UUTATIHLHOM 3ajle, a 10 OKOHYaHUH paboThI — caTh. Kaxabiit
CTYACHT CaMOCTOSITENIbHO IIPUBOAUT CBOE paboyee MECTO B MOPSAIOK U BO3BpAIlaeT Ha MECTO MO-
Jy4E€HHBIE MaTEPHUAIIBI.

Bo BpeMs  mpakTMKymMa  CTYAEHTbl  CaMOCTOSITEIBHO  IPOBOASAT  U3YYEHHUE
IIUTOI€HEeTUYECKUX IMPENapaToB, BBIMNOJHAIOT J1a0OpaTopHble pPabOTBl B COOTBETCTBUU C
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MPECTAaBICHHBIMU METOJMKAMH, pEUIaloT THUIIOBBIC 3a7aud, OQOPMISIOT TETpaab U
NPEJCTABIISIOT Ha TIPOBEPKY MPEIIOAaBATEINO.

[TponymienHbie 3aHATHS OTPAOATHIBAIOTCS CTYJACHTAMHU CAMOCTOSTENILHO B IHU U YacChl, OT-
BOJIUMBIE JIJISl 3TUX 1IeJIeH (110 PaclrCaHHmIo).

Ha xosmokBuyMax u BO BpeMsi IUCKYCCUI CTYIEHTBI 00513aHbI TIOKA3aTh TIyOOKOE 3HAHUE
Marepuaia, CBOOOJHO OPUCHTUPOBATHCS B TEOPETHUECKOM MaTepHase TUCIUILTNHBI. CTYICHTHI,
HE BBIMOJIHUBIINE B TIOJHOM 00BEME IUIaH JIAOOPATOPHO-TIPAKTUYECKUX 3aHATUN, HE TIOITY4at0T
MIOJIOXKHUTEIILHOM OIICHKH Ha 3a4eTe.

Memoouueckue yxazanus no opeanu3ayuy 6HeayOUmopHoOU CamocmosmenbHou pabomel.

CamocrosTenbHas paboTa CTyJIeHTa CIIOCOOCTBYIOT OpPraHU3allH IOCJICIO0BATEIBHOTO
U3yUYEHHs MaTepuaia, BHIHECEHHOTO HA CAMOCTOSTEIbHOE OCBOGHHE B COOTBETCTBHH C YUEOHBIM
IUTAHOM, MPOTPaMMOK yueOHOH qucuuIuIMHbL B kadecTBe (hopM caMOCTOSTENbHON PadOThI IpU
U3Yy4EHHUH JUCHUTUTMHBI TPEJUIaratoTCs:

e paboTa c Hay4yHOU U Y4eOHOU JINTEPaTypOH;

® [I0JITOTOBKA pedepaToB U MYJIbTUMEIUHHBIX MTPE3CHTAIIHI;

® [T0JITOTOBKA K OTPOCaM, 3a4eTy.

3ajaun caMOCTOSITEIbHOM PaObOTHI:

¢ 00peTeHUE HABBIKOB CAMOCTOSITEIILHOW HAYYHO-HUCCIICAOBATEILCKOM Pa0OThI: TOUCKA H
aHanmm3a uHdopMaum;

e BEIpa0OTKa YMEHHSI CAMOCTOSTENIHHO M KPUTHUECKH ITOIXOIUTH K U3y4aeMOMY MaTepHay.

Pexomenoayuu no pabome ¢ nayunoti u yueonou aumepamypou

PaGota ¢ yueOHOM 1 HAYYHO JTUTEPATypPOH SIBJIIETCS TNIAaBHOM (POPMON CaMOCTOSITEIIbHOMN
paboThl 1 HEOOXOaUMa TPH TOATOTOBKE K YCTHOMY OMPOCY WJIM JUCKYCCHU Ha MPAKTHYECKUX
3aHATHUSX, K TECTUPOBaHMIO, 3aueTy. [Ipu paboTe ¢ IuTepaTypoii peKOMEH/IyeTCsl BECTH KOHCIICKT,
BBIJICIISAS TJIaBHBIE (OMMOPHBIE) MOMEHTHI M3ydaeMoro marepuaia. O0beM KOHCIIEKTa OINpees-
eTcs caMUM CTyJIeHTOM. B rporiecce paboTsl ¢ yueOHON U Hay4YHOH TUTepaTypoi CTYICHT MOXKET:

® JIeNIaTh 3aIHMCH 110 XOIy YTEHHUS B BHJIE TIPOCTOTO WIIH Pa3BEPHYTOTO TIIAHA;

e y3naraTh HHGOOPMAIIHIO TE3UCHO WIIN TIOJJPOOHO;

® COCTaBJIATH CXEMBI U TaOJIUIIB, I€TATh PUCYHKH;

® COTIOCTaBIATh UH(GOPMAIIHIO U3 PA3HBIX UCTOYHHUKOB (HETIPEMEHHO YKa3bIBas HCTOUHUK
uHpOopMaluu — y4eOHUK, CTaTh0, MOHOTpaHIoO U T.I1.).

Heo6xoanMo oTMETHTB, 4TO paboTa ¢ TUTepaTypoil He TOIBKO MoJIe3Ha KaK CPesICTBO 0O0-
Jee riyOOKOro U3y4eHus TUCHUILUIMHBL, HO U SIBJISIETCS] HEOTHEMIIEMOM 4acThIO MPOo(deccHoHalb-
HOU JI€ATEIBHOCTH OYIYIIETro YInuTels.

Pexomenoayuu no noocomoske peghpepama

Hamucanne pedeparoB cmocoOcTtByeT (HOPMUPOBAHUIO HABBIKOB CaMOCTOSTEIbHOMN
paboThl ¢ y4eOHOM IUTEepaTypoil, yMEHHIO0 OTOMpaTh, CUCTEMAaTHU3UPOBATh W AHAIM3HPOBATH
HEO0OXOMMBIN MaTepura.

Pedepar — nucemennas pabota oobemom 10-15 meyaTHBIX CTpaHMII, BHIIOTHIEMAs CTY-
JIEHTOM B T€UEHHUE JITTUTEIHHOTO CpoKa (0T oHOM Heaenn 10 Mecsmna). Pedepar (ot nart. referrer
— JIOKJIa/IbIBaTh, COOOIIATh) — KPaTKOE TOUHOE U3JI0KEHHE CYIITHOCTH KaKOT0-TM00 BONIPOCA, TEMBI
Ha OCHOBE OJIHOM WJIM HECKOJIbKUX KHUT, MOHOTpadHii UM APYTHX MMEPBOMCTOYHUKOB. Pedepar
JIOJDKEH CO/Iep’KaTh OCHOBHBIE (DaKTHUECKHE CBEJCHMS U BBIBOJBI MO PAacCMaTpHUBaEMOMY BO-
npocy. Temy pedepara MOKET PEUIOKUTH MPETIOAABATENb WM CaM CTYACHT, B IIOCIIETHEM CITy-
Yae OHa JI0JDKHA OBITh COTJIaCOBaHa C MPEIo/aBaTeseM.

[Tpu Hanmcanuu pedepara MaTepuai mogaeTcs B GopMe KOHCTATAIIUHU HITH OTIMCAHUS, OJI-
HAKO OT CTYAEHTa TpeOYIOTCS pa3BepHYThIe apryMEHTHI, pacCyXeHUs, cpaBHeHus. Eciu B nep-
BUYHOM JIOKYMEHTE TJIaBHAs MBICIh COPMYIHpPOBaHA HEIOCTATOYHO YETKO, B pedepare oHa
JOJIKHA OBITh KOHKPETU3UPOBaHA U BBIJEIICHA.

TpeboBanwust k s3bIKy pedepara: OH JOIDKEH OTIMYATHCS TOYHOCTHIO, KPATKOCTBIO, SICHO-
CTBIO U IIPOCTOTOM.

Crpykrypa pedepara:
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- TurynbHBIM HCT

- OrnaBnenue (TU1aH, COACPIKaHME)

- Benenne. O0beM BBeICHUS COCTABIISIET 1,5-2 CTpaHUIIBL.

- OcHoBHas yacTh pedepaTa MOKET UMETh OJJHY UJIM HECKOJIBKO IJ1aB, COCTOSIIUX U3 2-3
naparpagoB (MOAIYHKTOB, pa3JesioOB) U MPEAIOIAraeT OCMBICIEHHOE M JIOTHYHOE U3JI0KECHUE
[JIaBHBIX TOJIOKEHUH U UJeH, coaepKalluxcsl B U3y4eHHOH nutepaTtype. B Tekcte o0s3arenbHbl
CCBIJIKM Ha MEPBOMCTOYHUKH. B TOM CiTydae eciii MUTHPYETCS WIH UCTIONB3YETCS Ubs-THO0 HEOp-
JTUHApHAs MBICITb, UJIesl, BBIBOJ, TPUBOJUTCS KaKoi-mubo 1udpoBoii Mmatepual, Tadnuiy - o0s3a-
TEIBHO CAENAlTe CCHUIKY Ha TOTO aBTOPA, Y KOTO BbI B3SUTH JAHHBIM MaTepHal.

- 3aKIII0YeHNE COACPIKUT INIaBHBIE BHIBOJBI U3 TEKCTA OCHOBHOM YacTH.

- Criucok IuTepaTypsl cocTaBisiercs cormacHo TpeboBanusMm ['OCTa k Gubnmuorpadude-
ckum onmcanusM (cMm. CTO BI'TTY «Ilopsaok Hanucanust 1 0OPMIICHUSI BBITYCKHBIX KBaTU(U-
KalIMOHHBIX M KYPCOBBIX paboT. HOpMOKOHTPOIIBY).

Pexomenoayuu no noocomosxe coobujerus ¢ MyrbmumeOoutiHol npezenmayueti (0oxk1aoa)

YcTHOE coOOIIeHUE IeTaeTCsl B XOA€ MPAKTHUECKOTO UM JIEKIIMOHHOTO 3aHATHS, TIPOBO-
JUMOTO B MHTEPAKTHUBHOW (popMe — UTO Moapa3syMeBaeT OOCYKIECHHE M3JIaraeMoro Marepuana
CTYJICHTaMH TPyNIbl. TeMbI JUII COOOIIEHUH MPEeAIararoTCs MPENoJaBaTeNIeM WA BRIOUPAIOTCS
CTYJIEHTOM CaMOCTOATEIHHO (B ATOM cllyyae HY>KHO COTJacoBaTh TeMy ¢ npemnojaBateneM). Co-
OOIICHNE JTOJDKHO PAaCKPBIBATH 3aSBICHHYIO TeMY, OBITh JOCTATOYHO KPAaTKHM, XOPOIIO HILIIO-
CTPUPOBAHHBIM, HAYYHO JTOCTOBEPHBIM. VICTOUHMK MH(POPMAIMH U WILIIOCTPALUN 00s13aTEIbHO
JIOJDKEH yKa3bIBaThCs. MHPOpPMAIUIO HYy)KHO M3JIaraTh MOCIEI0BATEIBHO U JOTHYHO, CIEAYS 3a-
paHee COCTaBIIEHHOMY IUIaHY COOOIICHHUS.

Y4yeOHO-MeTOAUYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM PaboThI
CTYJAEHTOB M0 JUCHMILVIUNHe(CTapas)

Ne KosunuectBo
HaumeHnoBanue D opMbl/BHABI 4acoB, B
pasaena (TemMbl) CaMOCTOSATENLHOM COOTBETCTBHH €

paGoTsI yuebHo-
TeMaTH4YE€CKUM
IJIAHOM
1. Brenenne. 4
2. Tema 1. Iurorenernka kak | M3yuyeHnue OCHOBHOM U 4
Hayka. Vcropusi cTaHOBIIEHUS. | JOMOJIHUTENBHON JIUTEPATYpHI,
ITpenmer, nenu u 3a1ayu. cobecesloBaHUE
3. Pazgen 1. Llutosiormueckue 12
OCHOBBI HACJIEICTBEHHOCTH.
4. Tewma 1.1. Tunsl knetounout op- | 3yuenue OCHOBHOM u 4

ranuzaiuu. JKu3HEHHBIH UK | JOTOJHUTEIBHON JHUTEpaTypHhI.
kietku. llepenaya renernde- | BoimonmHeHue Tecta

CKOM MH(oOpMalUu B Mpolecce
Oecrosioro pa3MHOXKeHUs1. Mu-
TO3 U €TI0 THUIILI.

5. Tewma 1.2. Ilepenaua renernye- | M3yuenue OCHOBHOM u 4
CKOM MH(pOpMaLMu B MpOLECcCce | JOMOJHUTEIBHON JIUTepaTyphl
II0JIOBOTO pa3MHOKeHus. | BeimonmHenue tecra
Meiio3 u ero Ouonoruueckoe
3HaYEHHUeE.
6. Tema 1.3. 'amerorenes u omo- | M3yuenue OCHOBHOM u 2

JIOTBOPEHUE y KUBOTHBIX. He- | TOMOJHUTENBHON JIUTEpaTyphl
peryJisipHble THUIIBI TOJ0BOrO | BelnosHeHue Tecta
Pa3MHOKEHHSI.
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7. Tewma 1.4. Crioporamerorenes u | Mzyduenue OCHOBHOM u 2
OIUIOJOTBOPEHUE y PACTCHUM. | AOIOIHUTEIBHOW JIUTEPATYPHI
Heperyisipabie Tunb mosoBoro | [ToaroToBka K KOJUIOKBHYMY
Pa3MHOKEHHUsl Y PACTCHHUIA.

8. Paznen 2. XpoMocoMHBIit 20
YPOBeHb OPraHW3alUM TeHe-

THYECKOI0 MaTepuJja

9. Tema 2.1. Anpo. Crpykrypa u | U3yuenue OCHOBHOH u 4
XUMHYECKHI cOcTaB MHTEP(a3- | TOMOJIHUTESIFHON JIUTEPATypHhI
Horo siapa. Pone siapa B sxusHe- | [loaroroBka nokmnana
JeSITEIIbHOCTH KIICTKH.

10. | Tema 2.2. CrtpykrypHast opra- | Mi3ydeHne OCHOBHOM U AOOJ- 4
HU3AIHS] XPOMOCOM HUTENBHOU JuTepatypsl [1og-

TOTOBKA K co0eceI0BaHUIO

11. Tema 2.3. @yHkuuoHanbHble | 3ydeHne OCHOBHOM U JIOMOJ- 2
peoOpa3oBaHus XPOMOCOM HUTEIBHOM JuTepatrypsl [lox-

rOTOBKa K pedepary u cobece-
JIOBAaHUIO

12. | Tema 2.4. Kapuorun. [Toctpoe- | U3yuenue OCHOBHOM u 2
HHUE KapuOTPaMMBI. DBOJIONHSA | JOMOJHUTEIHHOHN JIUTEPaTypHhI
KapHOTHIIA

13. | Tema 2.5. Hexpomocomuoe | M3y4yenune OCHOBHOM u 8
HaCJIe/IOBaHHE. JIOTIOJTHUTEIILHON JINTEpaTypHhI.

[MonroToBka K KOJUIOKBUYMY H
HanucaHue pedepara.
UTOIro 36

5 IPAKTUKYM IO JUCHUIITIMHE

PA3JIEJI 1. HUTOJOI'NMYECKHUE OCHOBBI HACJIEACTBEHHOCTM.
Tema 1.1. Tunosl KJIeTOYHOU oprauu3anuu. JKusHeHHLI MK KjiaeTKu. [leperaya reHeru-
yeckoil HHGopMannu B npouecce 0ecnoJoro pa3MHoxkenusi. MMuTo3 ¥ ero TMIbL.

3AHATUE Ne 1
KIETKA CTPYKTYPHASA U ®YHKIIMOHAJIBHAS EJUHULIA KUBbBIX
OPT'AHU3MOB ([uckyccus)
I[IEJIb: M3yunTh 0COOEHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHUS PACTUTEIBHBIX U )KUBOTHBIX KJle-
TOK.
Bormpocs! U1t TOArOTOBKY K JUCKYCCUU:
1. McTopust OTKpPBITHSI KIIETKH;
2. Oco0eHHOCTH CTPOEHUS TPOKAPUOTUYECKON U DYKAPUOTUUYECKOM KIIETKH;
3. CxozacTBa M pa3iuyMsl pacTUTENLHON , J)KUBOTHOM ,IpHOHOM 1 OaKTepHUanbHOM KIETKH,
4. .Oco0eHHOCTH TeHETUYECKOTO arlnapara MpoKapuoTHUYECKON 1 3yKapUOTHYECKON KIIETOK.

Jlureparypa:

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

2. I'eneruka: yueOHUK a5 cTyeHTOB By30B /[lon pen. B.M. MBanoBa. — M.: AkaneMKHura,
2006. — 638 c.

3. I'pun, H. buonorus: B 3 1. /H. I'pun, Y. Crayr, J. Teiinop; nep. ¢ anri. P. Conepa. — M.:
Mup, 2002. - T. 3. - 451 c.

4. KXumynes, 1.®. O6mas u monekynspHas reaeruka /U.®. JKumynes. — HoBocubupck: Cuo.

yHuBep. u3a-so, 2007. — 479 c.
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5. Ilyxansckuii, B.A. Beenenue B renetuxy /B.A. I[lyxansckuii. — M.: KonocC, 2007. — 224 c.
6. llurorenernka: yuebHoe mocodue I CTYACHTOB MEeIarorMueCcKuX By30B / aBTOP-COCTABHU-
tenb B.®. Kupcanosa. — bnarosenienck: U3n-so BI'TTY, 2008. — 130 c.

3AHATHUE Ne 2
[IUTOJIOTMYECKHUE OCHOBBI MUTO3A. OITPEJEJIEHUE MUTOTHYECKOM
AKTUBHOCTHU TKAHU U MTPOJOJIKUTEJIBHOCTHU ®A3 KJIETOYHOTI'O
HOUKJIA
I[[EJIb: HayunTbcs pacno3HaBaTh KIETKH HAa Pa3HBIX CTaAUAX KIETOYHOIO LIMKJIA, ONPEIEIATh
MUTOTUYECKYIO aKTUBHOCTH KJIETOK TKaHH M3y4aeMOro MHUKpOIIpernapaTa U IpoJA0KUTEIbHOCTh
(a3 coOCTBEHHO MHTO3A.
N3YUYAEMBIE BOITPOCHBI:
1. Muro3. ['eneTnyeckas CyuiHoCTb MUTO3a.
2. Knerounsrii nuki. [ToHsTHE KIETOYHOTO LUKIA, €ro nepuoasl (nHTepdasza, COOCTBEHHO MU-
TO3, HHTEp(daza).
3. ®a3bl MmuTo3a (Ipoasza, metadasa, anadasa, Tenodasza) uX XapaKTEPUCTHKA.
4. Tunsl MUTO3a: aMUTO3, (PparMeHTaIus, SHAOMHUTO3, IOJIUTEHHS, TIOTUITIIONIHS.

JIABOPATOPHASA PABOTA Ne 1
TEMA: onpezaeneHre MUTOTUYECKON aKTUBHOCTH TKaHU U IPOIOJKUTEIBHOCTH (a3 KIETOYHOTO
LMKJIA.
[{enp: HayduTbes onpenensaTb COCTOSHUE KIETKH Ha KaXIOW CTaJMM KJIETOYHOI'O LUKJIA, MUTO-
TUYECKYIO aKTHBHOCTH TKaHU M MIPOJIOJDKUTEIBHOCTH (Da3 MUTO3A.
X0/ PABOTBI:

1. Ha 6onbiiom yBenTn4eHUMH MUKPOCKOINA paCCMOTPETh TOTOBBIM MUKpOIpenapar KapuoKuHe3a

B KOpeLIKe JIyKa. [Ipon3BecT moacyeT Konru4ecTBa KIETOK, HAXOAAIINXCS Ha Pa3HBIX CTaIUAX

KJIETOYHOTO LIMKJIA B TpeX noysix 3peHus. [lonydyeHHble TaHHbIE 3aHECTH B TaOIUILY.

Ne mons 3pe- Wntepdaza [Tpodaza Meradasza Amnadaza Tenodaza
Hms () (10 (M) (A) (T)

1.

2.

3.

Cpennee

%

Hcnonb3ys cpennee 3HaueHUE TaHHBIX TaOmuIbl Nol paccuntaTh MUTOTHYECKUN WHIIEKC 110
dbopmyre:
IT+M+A+T
NHT+M+A+T
U OIIPEICITUTh MUTOTHYECKYIO aKTUBHOCTh TKAHH I10 JTAHHOM KJTacCH(DUKAIINH:
0-300 % -um3kas
301-600 % -cpemusis
ooinee 600 % - BbICOKast
PaccuuTaTh po10yBKUTETEHOCTE (a3 COOCTBEHHO MUTO3a IO (JopMyIie:
IT cp.
[T+M+A+T

Mcp.
[T+tM+A+T

Acp.
[T+M+A+T
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T cp.
IT+M+A+T
BriBox:

Tema 1.2. Ilepenaya remernyeckoidi mudopManmuu B npounecce IoJ0BOro Pa3MHOKEHUS.
Melio3 1 ero 0M0JIOrn4ecKoe 3HAYEHHe.

3AHATHUE Ne 3
IUTOJIOTHYECKHUE OCHOBBI MEMO3A. CXEMA MEMO3A ITPO®A3BI 1.
CXOJICTBA M PA3JIMYUSI MUTO3A U MEMO3A
LEJIb: M3yuuTh 1 3apucoBaTh CXeMy CTpOeHHs Mpodasbl 1 pelyKIMOHHOTO JeJICHUs Meli03a 1
BBISIBUTH YEPThI CXO/ICTBA U OTIMYHS B IIPOLIECCAX MUTO3a U MeH03a.
N3YUYAEMBIE BOITPOCHI:
Melios. ['eneTndeckas CyIHOCTh U 3HAYEHUE MEHO03a.
Penykunonnoe nenenue meiiosa: nmpodasal (mposientoreHa, IeNTOTeHa, 3Ur0TeHa, MaXUTeHa, JI1-
II0TEHA, TuakuHe3), Mmetodasal, anadazal, Tenodaszal.
DKBaIMOHHOE JiefieHre Meio3a: npodasa 2, merodasza2, anadaza2, renodasal.
JIABOPATOPHAS PABOTA Ne2

3ajaHue:
Ucnonb3yst auTeparypHbi€ TaHHBIC, TAOIHUIBI U TOTOBBIE MUKPOIIPENapaThl, 3apUCOBATh CXEMY
ctaauii mpodassl 1 peayKIIHMOHHOTO JeJIeHUs] Meii03a U BBIACITUTh UX OCHOBHBIE YEPTHI.
3anoiIHUTh TaOJIMIly CXOJCTBO U OTJIMYME B ITPOLIECCAX MUTO3a U MeH03a.
Cranum u daszbl Muto3 Meiio3

3. BeBon:

Tema 1.3. 'ameTrorenes u OIL10I0TBOPEHHE YV KUBOTHLIX. HeperyJjsipuble THUIbI 0JOBOI0
Pa3MHOKCHUA.

3AHATHUE Ne 4
TAMETOI'EHE3 Y )KUBOTHBIX. OIIVIOAOTBOPEHME. IPOBJIEHUE SAUIIE-
KIIETKHU. CXEMA YEPEJOBAHUA I'AIVIO - U IUITJIO®A3bI B ITPOIECCE I'A-

METOI'EHE3A
[IEJIb: U3yunth MexaHU3Mbl 0Opa30BaHUs MOJOBBIX KIETOK Y KUBOTHBIX, PETYJISIPHbIE U HEpe-
T'YJIIPHBIE IIPOLECCHI OIJIOA0TBOPEHUS.
N3YYAEMBIE BOITPOCHBI:
OcHOBHBIE 3TaIlbl FTAMETOTEHE3A Y AKUBOTHBIX.
OmiogoTBOpEeHNE Yy )KUBOTHBIX. HeperymsipHbie TUIIBI pa3MHOXKEHUs (TapTeHOTeHe3, THHOTeHE3,
aHJPOTEHE3).

JIABOPATOPHAS PABOTA Ne3
SAJIAHUE:

CocTaBUTh CXE€My uepelOBaHUS Tamio- U JAuiuiodas3bl B IPOLECCE TaMeTOreHesa u
OIUIOJOTBOPEHHUS Y JKUBOTHBIX.
PaccmoTpeTh o MUKPOCKOIIOM U 3apHCOBATh CXeMY APOOICHUS SHIIEKIETKH.

Tema 1.4. CnoporaMeroresHe’ M OILJIOAOTBOpeHHe V pacreHuii. Hepervisipuble THNBI
MOJOBOI0 PA3MHOKEHHSI V PACTCHUIA.

3AHATUE Ne 5
CIIOPOTAMETOI'EHE3 Y PACTEHUH U OIIVIOJOTBOPEHHUE. OIIPEJAEJIEHHUE
OEPTUJIBHOCTHU U CTEPMWJIBHOCTH IIBIVIBHHEBBIX 3EPEH.
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LIEJIb: U3yunTh MexaHU3MBbl 00pa30BaHUs MOJIOBBIX KJIETOK Y PaCTCHUH, perylIsipHbIe U HEpery-
JISIPHBIE NPOLIECCHI OIIIOJOTBOPEHHS.

N3YYAEMBIE BOITPOCBI:

OcHOBHBIE 3Tallbl CIOPOraMEeTOreHE3a Y PaCTEHUM.

JIBoiiHOE O11010TBOpEHKE Y pacTeHui. HeperyispHble THIIBI pa3MHOXEHUS (AIOMUKCHC, aHIPO-
reHe3, THHOTEHE3).

SAJJAHUE:

CocTaBuTh CXE€My YepelOBaHHUS Talulo- M JAWIUIopasbl B IPOILECCE CIOpOraMeToreHe3a u
OIUIOJOTBOPEHHUSI Y PACTCHUI.

JIABOPATOPHAS PABOTA Ne4
TEMA: Onpenenenne GepTHIBHOCTH U CTEPUILHOCTH TBUIBLIEBBIX 3€PEH Y PACTCHUH.
[[EJIb: HayunTbest pa3nuyaTh CTEpUIIbHBIE U (PepTHIIbHBIC MBUIBLIEBBIC 3€PHA, IPOU3BOAUTH MX
MOJICYET U OMPEAENATh MPOLEHT PepTUIHHOCTH.
XO PABOTBI:
W3y4nTh METOAMKY IPUTOTOBJICHHSI BPEMEHHBIX MHUKPOIIPENapaToB CIOCOO0M alluTOKAPMUHHOTO
OKpaIlMBaHUS.
[IpuroroButs 3-4 MUKpoOIIpenapaTa NbUIbLEBbIX 3€PEH KOMHATHBIX PACTEHUN, PACCMOTPETH U 3a-
pucoBaTh UX (GopMy, MPOU3BECTH MOJACUET (PEPTHUIIBHBIX U CTEPHIIBHBIX B TPEX MOJSIX 3PEHHS,
HAlTH UX cpe/lHee KOJIMYECTBO M PacCUUTaTh MPoLeHT (epTunbHocTH. [lonydueHHbIe T1aHHbIe 3a-
HECTH B TaOJIHILY:

Kon-Bo ¢ep- Koxn-Bo cre-
HasBanue pac- | ®opma npuibLe- o
TUJIBHBIX MbUIb- | PUJIBHBIX MbUIb- | % (hepTUIBHOCTH
TEHUs BBIX 3€peH
IIEBBIX 3€pEeH IIEBBIX 3€pEH
3. BriBon:

METOABI ITPUT'OTOBJIEHUA MUKPOIIPEITAPATOB
1 METO/I (knaccuyeckasi METOIUKA)
OTOT METOJI IaeT BO3MOKHOCTb M3y4aTh TOHKYIO CTPYKTYPY KJIETOK JIFOOBIX 0OBEKTOB, TpeOyeT
THIATEIbHOM MOJTOTOBKM MarepHaia, 0ojiee TOHKOM METOJUKM HM3TOTOBJIEHUS IpEnapaTroB U
3HAUYMTEINIbHYIO 3aTPaTy BPEMEHHU.
2 METO/
[TpuroroBneHre BpEMEHHOTO MpenapaTa He MOXKET ObITh PaCIPOCTPAHEHHBIM Ha BCE OOBEKTHI U
TpeOyeTt nzbuparenbHoro noaxoaa. OH gaeT 10CTOBEPHbBIE TaHHBIE M IPUTOTOBJICHHE MPENapaToB
TpeOyeT MeHbIe 3aTpaT TpyAa U BPEMEHHU. DTOT METOJ JOCTYIHO MPHUMEHATh B IIKOJIAX MPHU
u3ydeHuu kietku. Haubosee pacmpocTpaHeHHBIM CIOCOOOM MPHUTOTOBIEHUS BPEMEHHBIX
IpenapaToB SBJSETCS AalleTOKApMUHOBBIM, COIJITaCHO KOTOPOMY OOBEKTHI MOJBEpPraroTcs
BO3JICUCTBUIO HACHIIIICHHOTO pacTBopa kKapmuHa B 45% ykcycHo kuciaore. OCoOEHHOCTh
BJIMSIHUS TAaKOM CMECH COCTOMT B TOM, YTO OHA OJJHOBPEMEHHO NMPOU3BOAMUT (PUKCALIUIO U OKPACKY.
®uKkcanus OCyIIECTBIIAETCS YKCYCHOM KHCIIOTOM, a OKpacka — KapMuHOM. KapMuH okpammBaet
A/1pa U XPOMOCOMBI B TEMHO-KPACHBIN LIBET, YTO MTO3BOJISAET UCIIOJIB30BaTh €r0 JJIS BBIAICHEHUS UX
cTpoeHus. B Hacrosimiee BpeMs aleTOKapMUHOBBIE IpenapaTbl UCHOJIB3YIOTCS I IOJCYeTa
yucia JeNAIMNXCsS KIETOK, YCTAHOBJIEHUS aHOMAJIMKM BO BpeMsI MX JACJICHUS IIPU UCCIEAOBAHUAX
MHUKpPOCIIOPOT€HE3a, MEracCloporeHe3a M CIepMaTOreHes3a, Ui IOJACYETa YHUCiIa XPOMOCOM.
Hexotopsie BpeMeHHbIE ITpenapaTsl MOKHO CHAENIATh IIOCTOSHHBIMU.

METOUKA ITPUT'OTOBJIEHA AHETOKAPMHHA
B kon0y 55Mi1. AUCTUITUPOBAHHOM BOJIBI 10OABUTH 45 MJI. YKCYCHOM KUCIOTHI U 3-4 T. KapMUHa
B BH/JIE IPKO-KPACHOTO MOPOUIKA WU HEKPYITHBIX KOMOYKOB.
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3aKkpbIB KOJIOY BOPOHKOM, KUTISITUTH CMECh Ha MelIeHHOM orde 20-30 MUHYT, HE JOIMyCKasi BbI-
OpacbIBaHMsI KUITSLIEH XKUIKOCTH U3 KOJIOBI.
JlaTtb cMecu OCTBITh M TPO(UIBTPOBATH B CKIISIHKY C IPUTEPTON MPOOKOH.
VY CKOpPEHHIO OKpacKH KApMUHOM CIIOCOOCTBYET HAJIMYKUE B pACTBOPE HEOOJIBIIOI0 KOJIUYECTBA HKe-
Je3a, KOTopoe 100aBIISIOT K CMECH B BUJIE KalleJlb YKCYCHOTO JKeme3a.
B nuronoruueckoi mpakTUKe MPUMEHSIOTCS Pa3Hble CIIOCOOBI MPUTOTOBJIECHUS AlleTOKAPMUHO-
BBIX IIPEMapaToB, MPH KOTOPHIX OOBEKTHI MM Cpa3y IMOABEPTalOTCs BO3JCHCTBHUIO CMECH HIIU
IPEIBapUTEIBLHO (PUKCUPYIOTCSL.

OKPACKA BE3 ITPEJIBAPUTEJIbHON ®UKCAIHN
ITpu u3ydyeHnH CIOPOreHHOM TKaHU U NBUIBLIEBBIX 3€PEH NBUIbHUKU NOTPYXKAKOT B KaIUIIO alleTo-
KapMUHa Ha NIPEAMETHOM CTEKJIE U BbIIABIMBAIOT UX cojepkuMoe. [lonas B pacTBOp, CIIOPOreH-
Hasl TKaHb OBICTPO (PUKCHpYETCA U HAUMHAET OKpaIluBaThCs. Pa3aBUTh NBUIBHUKU MOXHO CTEK-
JITHHOM NaJIOYKOW WJIM NP ITOMOILM JIPYroro MpeaMeTHOro crekia. Ilocie 3Toro kamiwo ¢ peak-
THUBOM 3aKpbIBAIOT NOKPOBHBIM CTEKJIOM. OKpalirBaHue 00bEKTOB YCUIMBAETCS P MOA0IpeBa-
HUM Ha CIIUPTOBKE, HE JOBOJS JI0 KUMeHus. Ha nmpenapartax, MpUTrOTOBIEHHBIX TaKUM 00pa3oM
MOYKHO OIIPEeNUTh (pa3y penyKIIMOHHOTO AeJIeHUs MeH03a, HOJCUNTATh YUCIO XPOMOCOM, OIpe-
JIEJIUTh KOJIMYECTBO MbLIIEBBIX 3€PEH, CPEIN HUX C KOJIMYECTBO CTEPUIIbHBIX U (pepTHIIbHBIX. B
KadyecTBe MOP(HOJIOTHIECKOro Mokas3aress GepTUIbHOCTH CIIYKUT HAJTMUYKE BET€TaTUBHON KIIETKU
C S,APOM WJIM JBYX ciepMuUeB. B anierokapMuHe sijpa Xopoio 0OHapyKUBaIOTCsI, OKPAIIUBAIOTCS
B TE€MHO-KpacHbI 1BeT. Conepxkumoe (EepTUIIbHBIX NbUIBLEBBIX 3€PEH, YAEPKUBas YacCTULBI
KpacKu, OKpaIlUBaeTCs B CBETJIO-PO30BbIi 11BeT. [IpoTomiazmMa cTepuiibHbIX IBIIBLEBBIX 3€PEH HE
OKpAIIIMBAETCsl, U CO3AET BIIEUATIEHUE, YTO MbLIbIIA COCTOUT U3 OAHOI 06onouku. Kpome Toro,
CTEpHJIbHBIC 3epHAa MEHBIINX pa3zMepoB. OnpeaeneHne mporenTa (epTUIbHOCTH MBLUIBIEBBIX 3€-
PEH IPOU3BOIUTCS CIETYIOIUM 00pa3oM:
Ha npeamerHoe cTekio HAChIMAlOT MbUIbILY, JOOABISIIOT KAIUIIO alleTOKapMUHA, 3aKpbIBAIOT IO-
KPOBHBIM CTEKJIOM U CJIETKa IIOJOTPEBALOT.
Kak Tonpko nmpenapaT okpacuTcs, €ro mpocMaTpUBaIOT I10JI MUKPOCKOIIOM Ha MaJIOM YBEJTUYEHHUU.
[TepeBens Ha 60bLIOE YBEINYEHUE, CUUTAIOT BCE MBUIBLIEBBIE 3epHA B 110JI€ 3pEHUs], TOApA3Iesis
UX Ha CTEpUJIbHBIE (HEOKpaIlleHHbIE) U (hepTHIIbHBIE (OKpallleHHBIE). 3aTEM MEPEABUTAIOT CTEKIIO
B JIpyro€ I0JIE 3pE€HUs U MOBTOPSIOT MOACYET. [lanee BHIYMCIAIOT CPENHEE 3HAUEHUE, UCTIOIb3YSI
JTAHHBIE TPEX NOJIEH 3PEHHUS.

3AHATHUE Ne 6
PA3JIEJ 1: HUTOJTOI'MYECKHE OCHOBBI PASMHOXEHUA
(KOJUVIOKBUYM 11O PA3JIEJIY 1)
becnonoe pazMHOXKEHHE.
I'eneTndeckas CyIHOCTb MUTO3A.
JKW3HEHHBII IUKIJI COMAaTUYECKOM KJIETKH. XapaKTepUCTUKA CTaJUi NOATOTOBUTEIBHOTO MEpH-
ona.
XapaktepucTuka a3 cOOCTBEHHO MUTO3A.
Tune! MUTO3a. AMUTO3 B DHIOMHTO3.
[TosoBO€E pa3MHOKEHUE.
['eneTnueckas CyniHOCTh Meiio3a.
XapakTepHuCcTUKa PeLyKLIHOHHOTO JEJIEHUs MeH03a.
XapakTepHucTUKa SKBallMOHHOTO JIEJIeHHs Melo03a.

10 ["amerorenes y JKHBOTHBIX.

11. OnnonoTBOpeHHE Y )KUBOTHBIX.

12. CnoporameToresnes y pacTeHUH.

13. OmIo10TBOPEHHE Y PACTCHHIA.

14. HeperynsipHble TUIIBI PA3MHOXKEHUS Y PACTEHUH U KUBOTHBIX.

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

2. I'eneruka: yueOHUK a7 cTyaeHToB By30B /Ilog pen. B.M. MBanoBa. — M.: AkajeMKHura,
2006. — 638 c.

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

4. Kumynes, 1.®. O6mas u monekynsapHas reaeruka /U.d. XKumynes. — HoBocubupck: Cuo.
yHuBep. u3a-o, 2007. — 479 c.

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

6. llurorenernka: yuebHoe mocodue I CTYACHTOB NEeIarorHMUeCcKUX By30B / aBTOP-COCTABHU-
tenb B.®. Kupcanosa. — bnarosenienck: M3n-so BI'TTY, 2008. — 130 c.

PA3JIEJ 2. XPOMOCOMHBII YPOBEHb OPTAHU3AIIMA TEHETUYECKOI'O
MATEPUJIA
Tema 2.1. Anpo. CTpykTYpa M XuMHYeckuii cocraB uHTepdasHoro siapa. Pouab siapa B :ku3-
HEAeATEJbHOCTH KJICTKH.
3AHATHUE Ne 7
LEJIb: M3yuuTh MOp(OIIOTHIO, CTPYKTYPY YPOBHH OpTraHU3AIUU XPOMOCOM.
N3yyaeMblie BOIPOCHI:
1. XpOMOCOMBI UX THUIIBI U CTPOCHHUE;
2. Knaccudukamum XxpoMocom;
3. [luTonoruyeckas U reHETUYECKas HOMEHKIIATYPBI.
JIABOPATOPHAS PABOTA
CTPOEHME U OPTAHU3ALIUA XPOMOCOM
1. PaccMoTpeTh 1 3aprucoBaTh OCHOBHBIE THIIBI XPOMOCOM,;
2. PaccMoTpeTh U 3apUcOBaTh CTPOCHUE XPOMOCOMBI U TIOJIIUCATh €€ CTPYKTYpHI;
3. OOcyxieHne Ki1acCu(puKaIMi XpOMOCOM TIO MPEJCTABICHHBIM MPE3EHTAIUSM.
Jlutreparypa
1. bakaii, A.B. I'eneruka /A.B. bakaii, 1.1. Kouun, I'.I'. Ckpunanuenko. — M.: Koinoc, 2006.
— 448 c.
2. 'eneruka: yueOHUK miisi cTyneHTOB By30B /[lox pen. B.M. MBanoBa. — M.: AkanemMKHuTa,
2006. — 638 c.
3. I'pun, H. buonorus: B 3 1. /H. I'pun, V. Crayr, M. Teiinop; nep. ¢ aari. P. Comepa. — M.:
Mup, 2002. - T. 3. - 451 c.
4. XKumynes, 1.®. O6mas u monekynspHas reneruka /M.®. )Kumynes. — HoBocubupck: Cuo.
yHUBED. u31-Bo, 2007. — 479 c.
5. lyxansckuii, B.A. Beenenue B renetuxy /B.A. Ilyxansckuii. — M.: KonocC, 2007. — 224 c.
6. Llutorenerunka: yueOHOe Mocobue I CTYICHTOB MEAarorHuecKuX By30B / aBTOP-COCTAaBU-
tens B.®. Kupcanosa. — biarosenienck: M3n-so BI'TIY, 2008. — 130 c.

Tema 2.2. CTPYKTYPHAsi OPraHU3alMs XpOMOCOM
3AHSATHUE Ne 8
CTPYKTYPHAS OPTAHU3ALIUA XPOMOCOM (auckyccus)
IEJIb: N3y4nTh ypOBHYM OPraHU3aLUUA XPOMOCOM B KJIETOUHOM IUKIIE.
Bormpocs! 1u1st 00cyxieHust:
1. MonexynspHbIi ypOBEHb OPraHU3aIlluu XPOMOCOM;
2. Hag monexynsipHas opraHu3anus XpoMOCOM;
3. Opranu3zanusi MUTOTUYECKON XPOMOCOMBI;
4. CTpyKTypHO IIPOCTPAHCTBEHHAs OpPraHU3aIUs XPOMOCOM.
3aHsTHE TPOBOAUTCSA B JOpME MPEACTABICHUS MPE3CHTALUN 10 KaXXJI0My BOIPOCY, a 3aTeM UX
KOJUICKTUBHOE 00CYXICHHE.

Jlutreparypa:
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1. bakaii, A.B. I'eneruka /A.B. bakaii, U.1. Kouun, I'.I'. Ckpunanaenko. — M.: Komnoc, 2006.
—448 c.
2. I'eneruka: yueOHuk ais ctyaeHToB By30B /Ilon pen. B.M. BanoBa. — M.: AkanemMKHura,
2006. — 638 c.
3. I'pun, H. buonorus: B 3 1. /H. I'pun, V. Crayr, 1. Teiinop; nep. ¢ aarn. P. Conepa. — M.:
Mup, 2002. — T. 3. —451 c.
4. Kumynes, 1.®. O6mas u monekynsapHas reaeruka /U.d. XKumynes. — HoBocubupck: Cuo.
yHuBep. u3a-o, 2007. — 479 c.
5. Ilyxansckuii, B.A. Beenenue B renetuxy /B.A. [lyxansckuii. — M.: KonocC, 2007. — 224 c.
6. llurorenernka: yuebHoe mocodue I CTYACHTOB NEeIarorHMUeCcKUX By30B / aBTOP-COCTABHU-
tenb B.®. Kupcanosa. — bnarosenienck: M3n-so BI'TTY, 2008. — 130 c.

Tema 2.3. DyHKIHOHAIbHbIE NPE0OPA30BAHUS XPOMOCOM
SAHATUE Ne 9
OYHKIINMOHAJIBHBIE ITPEOBPA30BAHUA XPOMOCOM U UBMUHEHUE XPO-
MOCOMHOI'O HABOPA (3amuta pedeparon)
LIEJIb: U3y4nTh HUTOIOTUYECKHE OCHOBBI (DYHKIIMOHAIBHBIX TPe0Opa30BaHuil, KOJTMUECTBEHHBIX
U KQUECTBEHHBIX U3MEHEHUH XPOMOCOM.
3aHsTHE IPOBOAUTCA B (pOpME 3aciyllIMBaHUs JOKJIAJ0B, IO pedepaTaM MOArOTOBIEHHBIM CTY-
JICHTaMU C IPECTaBICHUAMU MPE3eHTALUH.
Temsbl pepeparos:
1. DOBOIOLMOHHAS KOHLEMNIHA XPOMOCOM;
2. 'eneTnyeckuil KOHTPOJIb PEIIIMKALIUY;
3. [NomykoncepBaTuBHBIM criocod perummkanuu JJHK;
4. DyXpoOMaTHHOBBIE U FETEPOXPOMATUBHBIE YHACTKH XPOMOCOM;
5. Myranuu CBsI3aHHBIE C U3MEHEHUEM YHCIIa XPOMOCOM;
6. MexaHn3Mbl BOSHUKHOBEHHS! XPOMOCOMHBIX [IEPECTPOEK.
Jlureparypa:
1. bakaii, A.B. I'eneruka /A.B. bakaii, 1.1. Kouun, I'.I'. Ckpunanuenko. — M.: Koinoc, 2006.
— 448 c.
2. 'eneruka: yueOHUK misi ctyneHToB By30B /Iloxn pen. B.M. BanoBa. — M.: AkanemMKHuTa,
2006. — 638 c.
3. I'pun, H. buonorus: B 3 1. /H. I'pun, V. Crayr, M. Teiinop; nep. ¢ aari. P. Comepa. — M.:
Mup, 2002. - T. 3. - 451 c.
4. XKumynes, 1.®. O6mas u monekynspHas reneruka /M.®. )Kumynes. — HoBocubupck: Cuo.
yHHBED. u3a-Bo, 2007. — 479 c.
5. lyxansckuii, B.A. Beenenue B renetuxy /B.A. Ilyxansckuii. — M.: KonocC, 2007. — 224 c.
6. Llutorenerunka: yueOHOe Mocobue I CTYICHTOB MEAarorHuecKuX By30B / aBTOP-COCTAaBU-
tens B.®. Kupcanosa. — biarosenienck: M3n-so BI'TIY, 2008. — 130 c.

Tema 2.4. Kapuorun. IlocTpoeHne KapuorpaMMbl. IBOJIOLNU KapHOTHIIA
3AHATHUE Ne 10
KAPUOTHIL. KAPUOI'PAMA. IIOCTAPEHUE KAPUOT'PAMBI YEJIOBEKA.
IEJIb: N3y4nTh XpOMOCOMHBINM YPOBEHb OpraHU3allMi F'€HETUYECKOT0 MaTepHraa.
N3YYAEMBIE BOITPOCHI:
Mopdomorust XpoMOCoM.
XUMHYECKUN COCTaB XPOMOCOM.
CrpyKTypHasi opraHu3anus XpoMaTHHa.
CaMOBOCIIPOM3BEIEHHE XPOMOCOM B MUTOTHYECKOM ITUKJIE KIIETKH.
XOJ1 PABOTBI:
I[To pucynkam, TabauuaM U MUKpoIpenapaTaM U3y4uTbh MOP(OIOTHI0O XPOMOCOM; 3apHCOBaTh U
MOAINKCATH €€ CTPYKTYPHBIE KOMIIOHEHTHI.
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2. V3yuyuTh THIIBI XPOMOCOM, 3apHCOBAThH U MOJUCATh HANOOJIEE PACIIPOCTPAHECHHBIE.
3. PaccMmoTpers kapuorpaMMbl XpOMOCOM Pa3iIMUYHBIX OpraHU3MOB. M3yduTh Kapuorpammy 4esno-
BEKA.
PABOTA B MAJIBIX I'PYIITIAX «IIOCTPOEHUE KAPUOI'PAMMBI HEJIOBEKA»
[{EJIb: HayuuThcst TOAOMPATh TOMOJIOTUYHBIE XPOMOCOMBI, O0BEIUHSATH MX B TPYIIIIBI I10 Pa3Mepy
1 MOP(OJIOTUH U COCTABIATH KApUOrpaMMy YellOBeKa.
3aanus s paboThl B MAJIBIX TPYIIIBI
1. U3yuuTth rpynmsl XpoMOCOM MO TabJuIe: KapHOTUI U Kapuorpamma 4eloBeKa.
2. PaccMoTpeTs mpuMephI MaTOJIOTHIA, CBSI3aHHBIX C HAPYIIICHHEM KOJUYECTBA U CTPYKTYPHI MO~
JIOBBIX XPOMOCOM M ayTOCOM 10 alb0OMYy: T€HETHKA U METUIHA.
3. 3acmymarb cooOILIeHHE CTYACHTOB IO METOJ]aM I'eHETUKHU YeIOBeKa:
A) TEHEOJIOTUYECKHMA
b) nuToreneTndeckuii (OMOXMMHYECKUIA)
B) 6nm3HenoBbIi
I') nonynaunoHHbIN
J1) oHTOreHEeTUYECKUIA
4. TlocTpouThs KapuorpaMMy uejoBeKa 110 NpeUIoKeHHON poTorpaduu KapuoTuna.
A) Ha npensoxkeHHOM doTorpaduu KapuoTHUIIa IPOCYUTATH KOJIUYECTBO XPOMOCOM, IIpe/iBa-
PUTEIBHO OOBECIMHUB UX B TPYIIIIHL.
b) BeIpe3ath KaKIyI0 XpOMOCOMY U PA3JI0KHUTh UX HA YUCTBIN JTUCT OyMaru.
B) 00bemMHUTD TOMOJIOTUYHBIE XPOMOCOMBI B TIAPhI M PA3JIOKHUTH UX 110 TPYIIIaM B paHKUPO-
BAHHOM MOPSAKE.
') BbIIE€AUTH Tapy MOJIOBBIX XPOMOCOM.
J1) HakJIeuTh MX HA YUCTBINA JTUCT OyMaru U MPOU3BECTH COOTBETCTBYIOIIME MOAMUCH.

Tema 2.5. HexpoMocoMHO€e HACJIEI0BAHHE.

3AHSATHUE Ne 11
XPOMOCOMHBIN YPOBEHb OPTAHU3AIINU TEHETUYECKOI'O MATEPHAJIA
(KOJUVIOKBUYM 110 PA3JIEJLY 2)
. 3HaueHue KJIETOYHOI'0 YPOBHS OpPraHU3alluy FeHETUYECKOro MaTepuara.
. Slapo. Mopdonorusi, GyHKIIMU U CTPYKTYpa.
. Kapuonema. CtpoeHue, XumMmruueckuii cocTaB 1 (pyHKLUU.
. Kaproruiazma. Xumuueckuit coctaB u GyHKIUU.
. A npeimky. XUMHUYECKUN cOCTaB U QYHKIUH.
. 3HaYe€HNE XPOMOCOMHOI'0 YPOBHSI OPTaHU3aLMN T€HETUYECKOr0 MaTepHaia.
. Mopdonorust 1 TUIIBL XpOMOCOM.
. XMMHYECKUI COCTaB XPOMOCOM.
. YIIBTpacTpyKTypa XpOMOCOM.
10. CtpykTypHas opraHu3anus XpoOMaTHHa.
11. Teopus CTpyKTypHON HENPEPHIBHOCTH XPOMOCOM B KJIIETOYHOM ILIMKJIE.
Jlutreparypa

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

2. 'eneruka: yueOHUK misi cTyneHToB By30B /[lox pen. B.M. MBanoBa. — M.: AkanemMKHUTA,
2006. — 638 c.

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

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

yHUBEp. u31-Bo, 2007. — 479 c.

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

O 00 1N DN KW —
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6. Llutoreneruka: yueOHO€E 1Mocodue I CTYICHTOB MEAarorHueCKUX By30B / aBTOP-COCTABH-
tenb B.®. Kupcanona. — binarosemenck: M3a-so BI'TTY, 2008. — 130 c.

6 IMJAKTUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OIIeHO‘lHLIe CpeacTBa, MoKa3aTeJiu U KPUTEPUHU OLICHUBAHUSA KOMIIeTeHI Ui

Hnaexc
KOMITe- OuenouHoe IToxa3artenn Kpurepun onenuBanus
CpeacTBO OLleHUBAHMS c¢opMHPOBAHHOCTH KOMIIETEHIM A
TeHIHH
CTyzeHT OTBEYaeT HENPABUIIbHO, HEUETKO
Huzkuit U HeyOeouTeNIbHO, AaeT HeBepHble (op-
(HEYAOBIETBOPUTENBHO) MYJIUPOBKH, B OTBETE OTCYTCTBYET KaKOE-
1100 MpeJICTaBICHHE O BOIPOCE
CrTylneHT OTBEYaeT HEKOHKPETHO, ci1aldo
IToporossiii apryMEHTHPOBAaHO M He YOeAUTENbHO,
(YOOBIETBOPUTENBHO) | XOTSA U UMEETCS KaKOE-TO IPECTaBIECHUE
CobecenoBa-
[IK-2 | ©HWe, yCTHBIN 9 BOTPOCe
onpoc EasoBbii CrylneHT oTBeuYaeT B LIEJIOM IPaBUIIBHO,
HO HEJJOCTaTOYHO IOJHO, YeTKO U yoenu-
(xoporo) TEJIbHO
CraButcs, eciu NPOAEMOHCTPUPOBAHBI
Bhicokuii 3HaHHUE BOIIPOCAa U CAMOCTOATEIbHOCTH
MBILIEHHs], OTBET COOTBETCTBYET Tpebo-
(oTmas0) BaHUSM MPABUILHOCTH, [TOJIHOTHI U apry-
MEHTHUPOBAaHHOCTH.
Husknii KonnyecTBO npaBUIbHBIX OTBETOB HA BO-
(Hey1OBJIETBOPUTEILHO)| POCkl TecTa MeHee 60 %
[Toporossrii KonnyecTBO npaBuIbHBIX OTBETOB HA BO-
TK-2 T (YZIOBJIETBOPUTENBHO) | MPOCHI TecTa oT 61-75 %
] ect ba3oBbIit KonnuecTBo npaBUIBHBIX OTBETOB Ha BO-
(xoporo) npockl Tecta oT 76-84 %
Bericokuit KonnuecTBo npaBUIBHBIX OTBETOB Ha BO-
(oTIIHYHO) npockl Tecta oT 85-100 %
Jlokniag CTyA€HTY He 3a4UThIBACTCS €CIIH:
e CTyneHT He yCBOWJI 3HAUUTEIbHOM Ya-
CTH TIPOOJIEMBI;
e JlomyckaeT CyIIeCTBEHHbBIE OMIMOKU U
HETOYHOCTHU IIPU PACCMOTPEHHUH €€;
Husknii e lcnpIThIBaeT TPYJHOCTH B MpPAKTUYE-
(HEeyAOBIETBOPUTENIHHO)| CKOM IPUMEHEHUH 3HAHUM;
MK-2 Pedepar (no- e He MoxeT apryMeHTUPOBATh HAY4YHbIE
KJI1a11) MOJIOKEHUS,
e He dbopmynupyer BEIBOAOB 1 0000111€E-
HUM;
e He BiaseeT NOHATHITHBIM anmapaToM.
3aiaHue BBIMOJIHEHO 0oJiee YeM Ha MoJo-
IToporossiii BUHY. CTy/eHT OOHapyKMBaeT 3HAHHE U
(YZOBIETBOPUTENILHO) | MIOHMMAHUE OCHOBHBIX IOJIOXKEHUH 3aja-
HUS, HO:
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e Tewma packpsiTa HEIOCTATOYHO YETKO U
MOJIHO, TO €CTh CTYACHT OCBOWJI IIPO-
O5emMy, 1o CyIIECTBY M3JIaraet ee, Oormupa-
SICh Ha 3HAHUS TOJLKO OCHOBHOM JIUTEpa-
TYpHI;

e JlomyckaeT HECYIIECTBEHHBIC OINOKH
1 HETOYHOCTH;

e lcmbIThIBaET 3aTPYAHCHUS B TPAKTU-
YeCKOM TMPUMEHEHUU TMOJNyYEHHBIX 3Ha-
HUH;

e (Cnabo apryMeHTUPYET Hay4YHBIE MTOJIO-
JKEHUS,;

e 3arpyansercs B (popMynIHpoBaHUH
BBIBOJIOB M 000OIIEHNI;

e UYacTUyHO BIIaJIEET CUCTEMOM ITOHS-
THH.

bazoBbIii
(xopor1o)

3aaHlue B OCHOBHOM BBIIOJIHEHO:

e CTyneHT TBEpIO YCBOWJI TeMmy, I'pa-
MOTHO M IO CYIIECTBY H3JIaraeT ee, OIH-
pasich Ha 3HAHUSI OCHOBHOM JIUTEPATYPHI;
e He nomyckaer CyliecTBEHHBIX HETOY-
HOCTEH;

e VYBA3BIBACT YCBOCHHBIC 3HAHMUS C MPAK-
TUYECKOM JIEATEIHFHOCTBIO;

e ApryMeHTUpYyeT Hay4HblE TOJOXKe-
HUS;

e JlenaeT BBIBOJIBI M1 0OOOIICHHMS;

e BraneeT cHCTEeMOM OCHOBHBLIX IIOHS-
THH.

Bricokuii
(0TIMYHO)

3aaHue BBITIOJIHEHO B MaKCUMAIBHOM
o0Beme.

e CryaeHT T1IyOOKO H BCECTOPOHHE
YCBOMJI MPOOIIEMY;

e VBepeHHO, JIOTUYHO, TIOCJeI0Ba-
TEJIHHO U TPAMOTHO €T0 U3JIaraer;

e Omnwmpasick Ha 3HAHUS OCHOBHOM U JIO-
MOJTHUTEIBHON JIUTEPaTyphl, TECHO TPH-
BSI3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKE-
HUS C PAKTHYCCKOM JICATSIIBHOCTHIO;

e VYmeno oOOCHOBBIBAET M apTryMEHTH-
pYeT BBIIBUTaeMbIE UM UJICH;

e JlenaeT BBIBOJIBI M OOOOIICHHMS;

e (CB00OOIHO BIa/IeeT MOHATHSIMHU.

[1K-2

Pabota B ma-
JIBIX TPYIINax,
nabopaTopHas

pabora

Huzknit
(HEYTOBIETBOPUTEIBLHO ),

OTBeT CTYACHTY HE 3aUUTHIBACTCSI, €CIINU:
e 3amaHWe BBITOJHEHO MeEHEe, YeM
HATOJIOBUHY;

® CTyIeHT OOHAapyXMBaeT HE3HaHHE
OoubLIel YacT TEOPETUYECKOTO MaTepH-
aya, MomycKaeT rpyObie OmMOKH B METO-
IuKe paboTel, HE cHOPMYIHPOBAT BbI-
BOJIBI.
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[ToporoBbiii
(Y1OBIETBOPUTEIIBLHO)

3agaHue BBIIOJIHEHO OoJiee, 4eM Haroso-
BUHY. CTyZleHT OOHapyXKUBaeT 3HAHUE U
[IOHMMaHue OOoJIbLIeH YacTH TeopeTude-
CKOT0 Marepuaia, He JOMYCKaeT TPyObIX
OIIMOOK B METOAMKE pabOThI, HO:

® JIOMyCKAaeT HETOYHOCTH B TEPMHHOJIO-
TUH;

® HEJOCTATOYHO IOJHO M J0Ka3aTeJIbHO
bopMynupyeT BbIBOJIBI,

U3JIaraeT Marepuall HEeNocJea0BaTelbHO
U JIOIYCKaeT OLIMOKHU B sI3bIKOBOM 0(hOpM-
JIEHUH U3J1araeMoro.

bazoBsrii (xoporo)

3amaHre B OCHOBHOM BBINOJHEHO, METO-
JuKa paboThI BBIZICPKAHA, TEPMUHOJIOTHS
co0IroeHa, HO:

e B oryere (pPHCYHKax, cxemax, TalOiu-
1ax) JONYHICHbl  MaJIO3HAYHTEIhHBIC
OIINOKH;

JonyieHo 1-2 Hexgouera B IOCIENOBa-
TEJIBHOCTH M S3BIKOBOM O(OPMJICHHH W3-
JIaraeMoro.

[1K-2

Komnoksuywm,
JUCKYCCHS

Husknii
(HEYOBIETBOPUTENHHO),

CryneHt oOHapyXuBaeT He3HaHHE 0OJib-
1€l 4acTU COOTBETCTBYIOLIETO MaTEepHU-
aJa, J0IyCKaeT OINOKHU B (OPMYIUPOBKE
ONpEENICHUH, HCKaXAIOIUe UX CMBICI,
HEBEPHO YMOTpeOJIsieT TepMHUHBI, Oecro-
PSAA0YHO M3JIaraeT MaTepual.

[Toporosslii
(YTOBIETBOPUTEIHLHO)

CtyneHTt oOHapy>KUBaeT 3HaHUE U NIOHU-
MaHHUe MPOrpaMMHOI0 MaTepuaa, Ho:

e l3naraet Marepuai HEMOJIHO U J0-
IIyCKaeT HETOYHOCTH B ONPEJEICHUH T10-
HSTHUH;

e He ymeer 060cHOBaTh CBOU CYXACHUS
Y TIPUBECTU IPUMEPBL;

W3naraer Marepuan HENOCIEA0BaTENbHO
1 JIOTTYCKaeT OIIMOKH B SI3bIKOBOM 0(hOpM-
JIEHUM U3JIaraéMoro MaTepuasa.

bazoBsrit
(xoporo)

CryneHT oOHapy>KHMBaeT 3HAHUE U TTOHU-
MaHH€ MPOrPaMMHOI0 Marepuana, Ho:

e B oTBeTe A0MyIIEHB MaJIO3HAYNTEh-
HbIE OIIMOKH M HEJOCTATOYHO ITOJTHO
PACKpBITO COAEpIKAHUE BOIIPOCA;

e He npuBeneHsl MIUTIOCTPUPYIOIINE
MPUMEPBI, HEJIOCTATOYHO YETKO BHIpa-
KEeHO 000011atoIIee MHEHUE CTYIEHTa;
Honymeno 1-2 Hemowera B mociieloBa-
TEIHHOCTU H S3BIKOBOM O(OPMIICHUH H3-
JlaraeMoro maTepuara.

Bricokuii
(oTMYHO)

CryneHT oOHapy>KUBaeT Iiy0oKoe U
POYHOE YCBOCHHE MMPOrPaMMHOT0 MaTe-
puana:
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e [lonHo u3naraer matepual, AaeT npa-
BWJIBHOE ONPE/ICIICHUE OCHOBHBIX MOHS-
THM;

e OOHapyXuBaeT MOHUMAHUE MaTEePH-
ana, (BepHbIC OTBETHI IPU BUIOU3MEHE-
HUU 33JaHHS ), MOKET 000CHOBATh CBOU
CY)XJIEHUS, MPUMEHUTD 3HAHUS Ha IpaK-
THKE, MPUBECTH HEOOXOIUMBIE IPUMEPHI;
N3naraer marepuan mocliieoBaTesibHO U
MPAaBWIBHO C TOYKH 3PEHUSI HOPM JIUTEpA-
TYPHOTO SA3bIKA.

6.2 HpOMe)KyTO‘lHaH aTTeCTalus CTYACHTOB IO JUCIHUIIJINHE

IIpomesxyTouHast aTTecTanys SBISAETCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUH CTY-
JICHTOB, IPUOOPETEHHBIX B IPOLIECCE 3YUEHUS JUCUUIUIMHBL. DOpMOii MPOMEXYTOUHOI aTTecTa-
LAY 110 TACLUIUINHE SBJIAECTCS 3a4€T.

JUia oueHuBaHus pe3yabTaTOB OCBOEHUS JUCLUILINHBI IIPUMEHSETCS CIIEeyIOIINe KPUTe-
pYH OLICHUBAHMSL.

Kpurtepun oneHuBaHus yCTHOTO OTBETA HA 3a4eTe

Ol1leHKa «3aUTEHO» BBICTABIISCTCS CTYACHTY, €CIIU:

BOIIPOCHI PACKPBITHI, U3JI0KEHBI JIOTUYHO, O€3 CYIIECTBEHHBIX OIINOOK, TOKAa3aHO YMEHHUE
WITIOCTPUPOBATh TEOPETUYECKHE MOJIOKEHHUSI KOHKPETHBIMU IPUMEPaMU, IPOJIEMOHCTPUPOBAHO
YCBOEHHE paHee M3YYEHHBIX BOIPOCOB, CHOPMUPOBAHHOCTH KOMIIETEHIIMN, YCTOHYMBOCTH HC-
HOJIb3YEMBIX YMEHHMH U HaBBIKOB. JIONYCKalOTCsl HE3HAYUTEIbHBIE OIINOKH.

O1eHKa «HE 3a4TE€HO) BBICTABIISETCS CTYJIEHTY, €CIIH:

HE PacKpPBITO OCHOBHOE COJ/IepKaHie yueOHOro MaTepuasa; 0OHapyKeHO He3HaHUE WU He-
NOHMMaHUe OoJbIIel Ui Hanboee BaKHOM YacTH yuyeOHOro MaTepuasa; J0NyleHbl OMHUOKY B
OIPECIICHUN MOHATUI, KOTOPBIE HE UCIIPABJICHBI 1TOCIIE HECKOJIBKUX HABOJSAIIMX BOIIPOCOB; HE
c(opMUPOBaHbI KOMIIETEHIIUN, YMEHUS U HaBBIKHU.

6.3 Tunosble KOHTPOJIbHBIC 3aJaHUA HJIX UHBIC MATCPHUAJIbI, HQOﬁXO}II/IMLIe AJI OHE€HKH
Pe3yJbTaTOB 0CBOCHUSA TUCHUIIIMHBI

BapuaHT TecTOBOIro 3a1aHu /151 NPOBEPKH HAYAJIBHBIX 3HAHUI (BXOHOH KOHTPOJIb)

3ananue 1. BeiOepere oMH NpaBUIIbHBINA OTBET
1. Muro3 umeeT BakHOE OMOJIOTHYECKOE 3HAUEHHE, TOTOMY YTO:

a. JlexuT B ocHOBe MexaHN3Ma 00pa30BaHUsI TaMET

6. SIBisercst UICTOYHUKOM KOMOMHATUBHOM N3MEHUYHBOCTH

B. OOecrneunBaeT U3MEHEHHUE UCXOJHOIO XPOMOCOMHOI0 Habopa

r. OOecrneunBaeT paBHOBEPOSITHOE pacIipe/ie/ieHUue HACIeCTBEHHOr0 MaTepraia Mexm1y

JOYEPHUMH KIIETKAMH

2. Meii03 mpOMCXOIUT Ha CTAJNU FAMETOreHe3a:

a. Pa3mHOXeHMs

6. Co3peBanus

B. PopMupoBaHus

r. JleneHus
3. OcHOBHBIE COOBITHS S-TIepHOaa UHTEP(A3bI:

a. Cunrez ATO

6. Pemymmuxkarusa [JHK

B. Penyxuusa xpomocom

r. Penapanus JIHK



23

4. KapuokuHes — 3T0:
a. J[lenmenue sapa
6. OOpa3zoBaHHE sIPBILIEK
B. PacTtBopeHue kaproieMbl
r. OOpa3oBaHH€ aXpOMAaTUHOBOI'O BEpeTEHA
5. Merakunes — 370:
a. OOpazoBaHue axpOMaTHHOBOTO BEpETEHA
6. OOpa3oBanue Merada3zHOM TUIACTUHKU
B. /JIBIKeHUE XpOMATHU] K IKBATOPY KIIETKH
r. PacxoxaeHue XpoMOoCOM K MOJI0CaM KIETKH
6. Ha kakoii cTaauu KJIETOYHOTO IHKJIA U3Y9aI0T MOP(OIOTHIO XPOMOCOM:
a. IlIpodasbr
6. Mertadass
B. Amnadazsr
r. Tenodassr
7. Kaxk Ha3bIBaIOTCS XpOMOCOMBI, HMEIOIIINE BTOPUUYHYIO MEPETIKKY:
a. TenoueHTpuYECKUMHU
6. MeraueHTpuueCKUMU
B. CnyTHUYHBIMU
r.  AKpOLIEHTPHUYECKUMHU
8. CKOJBKO XpOMAaTH/I COJEPKHUT XPOMOCOMA 110 OKOHYAHUIO HHTEP(A3HI:
a. [Be
6. Omny
B. Yersipe
r. Heckonbko
9. Cunres u peaymumumkaius moiekyn JJHK npoucxoaur B:
a. Hurepdaze
6. HWHrepkunese
B. /Jlnakunese
r. Ilutoxkunese
10. UaTepkuHes — 310:
a. IloaroToBUTENbHBIN MEPUO KO BTOPOMY JEJICHUIO Melo3a:
6. Pacnan 6uBaJIeHTOB Ha XpOMAaTH/IbI
B. Pacman xpomatua Ha XpOMOCOMBI
r. Ileproa oT oHOTO JeNeHHs 1O CIEAYIOIIETO

3ananue 2. Hanumunre KpaTkuil NMCbMEHHBIN OTBET HA MTOCTABJIEHHBIE BOIIPOCHI
A) B uem Guosoruueckasi CymHoCTs MUTO3a?
b) CocraBbTe cxemy AeneHust 1 00pa30BaHUs MOJIOBBIX KIETOK

BapuaHT TecTOBBIX 3aJaHM A1 TEKYLIEeH POBEPKH 3HAHUI

TecrToBoe 3aganue «MuTOoTHYECKOE J€eHHE KIETKI
1. MuTO3 npoxoaut:
a) B COMaTHYECKUX KJIETKaX;
0) B TeHEpaTUBHBIX KJIETKAX;
B) M B COMaTHYECKHUX U B TEHEPATUBHBIX KIIETKAX.
2. [IpecunteTnyecKkuii mepuo XapaKTepu3yeTcs:
a) cuate3zom JIHK;
0) cuHTe30M crienuduueckux OEIKOB ¥ HYKJICOTHIOB;
B) JICJICHUEM LU TOILJIA3MBI.
3. K navany kakoif pa3sl MUTO3a pazpymaercsi 000JI04Ka sapa:
a) a"Hadaspl;



0) npodassr;

B) MeTa(asbl.

4. Ha kakoii cTaJilui MUTO3a MPOUCXOIUT JCIICHUE IIECHTPOMEP XPOMOCOM:
a) a"Hadaspl;

0) npodassr;

B) MeTa(asbl.

5. MuToTndeckast akTHBHOCTb — 3TO:

a) J10JIs KJIETOK, HaXOISIINXCS B MUTO3E;

0) cpeaHee KOJIMYECTBO XPOMOCOM B KJIETKE;

B) MPOIIEHT KJIETOK, OCYIECTBUBIINX MUTO3.

6. lluTokenes — 3To0:

a) JIeTIieHue sAIpa;

0) JlesieHue opraHeIu;

B) JIeJICHUE IUTOILIA3MBI.

7. Temodasza — 3To (haza MUTO3a, TIPU KOTOPOIA:

a) aKTUBHO KOHJCHCUPYETCS XPOMOCOMBIL;

0) IEKOHIEHCUPYETCSI XPOMOCOMBI;

B) pa3pymiaercs sijiepHasi 000JI0UKa.

8. B pe3ynbTaTe MuTo3a o0OpasyroTcsi:

a) IB€ J0YEepHUE KIETKHU, UIEHTUYHbIE POJIUTEIbCKON KIIETKE;
0) 4eThIpe TOYSPHHUX KIICTKH, HICHTUYHBIC POJUTEIHCKOM KIICTKE;
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B) YCTBIPC JOUCPHUX KIICTKHU, OTIIMYAOIIUCCA OT pO,Z[HTGJ'IBCKOfI HC TOJIBKO Ha60pOM, HO U CTPYK-

TYpOX.

9. KineTouHpbIii UK — ATO:

a) MeproJI, OT HaYaJla )KU3HU JI0 THOCIH KIICTKH;

0) mepuo/ OT OKOHYAHUSI OIHOTO MUTO3a U /10 OKOHYAHMSI CIIETYIOIIEro;

B) MIEpUOJI OT OKOHYAHHUS OJTHOTO MUTO3a U J0 Hayaja CIeayIOLIero.

10. Ha craguu nunTepgassl:

a) MPOUCXOIUT MOATOTOBKA BHOBb 00Pa30BaBIINXCS KJIETOK K HOBOMY JICTICHHIO;
0) KJIeTKa HaXOAUTCS B COCTOSIHUU TIOKOS;

B) KJIETKA JIEJUTCS MOMOJIaM.

11. B cTpykTypy XpOMOCOMBI HE BXOJIUT:

a) IICHTpOMEPa;

0) KUHETOXOD;

B) MHOT€H.

12. MOHOIIEHTPUYECKHMHU Ha3bIBAIOT XPOMOCOMBI:

a) MPUKPEIUISAIONINECS K BEPETEHY JCTICHUS;

0) ¢ 01HOI LIEHTPOMEPOH;

B) MPUKPEIUISIONINECS HEHTPOMEPOi K MeTa(a3zHOM MIaCTHHKE.

13. OTHoOUIeHNE ATUHBI JUIMHHOTO TUIeYa K JUIMHE KOPOTKOTO IJIeYa XpPOMOCOMBI, HAa3bIBAIOT:
a) IICHTPOMEPHBIM HHICKCOM;

6) aOCOMOTHON AITMHHON XPOMOCOMBI;

B) IJIEYEBBIM HHIEKCOM.

14. OTHoOlIeHNE ATMHBI KOPOTKOTO IjIeya K CyMMe JUTMH KOPOTKOTO U JJTMHHOTO IJIeya, Ha3bl-
BaIOT:

a) LEHTPOMEPHBIM HHJIEKCOM;

0) aOCOFOTHOM IITUHHON XPOMOCOMBI;

B) IJICUEBBIM HH/IEKCOM.

15. MeTaneHTpu4ecKuMy XpOMOCOMaMH Ha3bIBAIOTCS, €CIIN IIJIEYH XPOMOCOM:
a) paBHBI MEX11y c000if;

0) pa3HOU JJIMHBI,

B) OJIHO IIJIEYO OTCYTCTBYET.



25

Tect «llepenaua renernyeckoit UHGOPMALIMK B MIPOLIECCE TOJIOBOI0 pa3sMHOXKEHUS. Melo3 U ero
OMOJIOrMYECKOE 3HAUCHUE)
Tect copepxut 25 3amanuii, u3 HUX 15 3amanuii — yacte A, 5 3agaHuidl — yacth B, 5 3aganuii —
yacth C. Ha ero Beimonnenue oroautcs 90 munyt. Ecnu 3a1anue He yjaeTcs BBHITIOJIHUTH Cpasy,
nepeliaute K cienyromemy. Eciau ocraHercs BpeMsi BEpHHUTECHh K MPOIMYIIEHHBIM 3aJaHUSIM.
BepHo BbINIOIHEHHBIC 3a1aHUs YacTH A onieHuBaroTes B 1 6ai, gactu B — 2 6amna, vactu C — 5
6ayuIoB.
Yacms A

K kasicoomy 3adanuro wacmu A 0anvl HeCKOILKO 0MEemos, U3 KOmopuvlx moibKo 0OUH GEPHbILL.
Buinonnus 3a0anue, gvibepume 6epHulll Omeem u yKajxcume 6 O1anKe 0meemoa.
Al. Kapuotun sto0:

1. CoBokynHOCTh T€HOB

2. COBOKYITHOCTbH ITPU3HAKOB

3. WuauBumyanbHBII HAOOP XPOMOCOM COMATHUECKOM KIETKH

4. VnauBuayanbHBIM HAOOP XPOMOCOM IOJIOBOM KIETKH
A2. Kapuoramus 3T0:

1. CnusHue sigep NOJOBBIX KIETOK

2. CnusiHHE SIep COMATHYECKUX KIIETOK

3. CrausHHE HUTOTMIIa3Mbl IOJOBBIX KIETOK

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

1. CnusHue saep NOJOBBIX KIETOK

2. CnusiHHME ep COMAaTUYECKUX KIETOK

3. CrnusHHE IUTOIIIA3MBI TIOJIOBBIX KJIIETOK

4. CrnusHHe HUTOIMIA3Mbl COMATHYECKHUX KIETOK
A4. Penynnukanust 31o:

1. VYaBoenue monekyn JIHK

2. Crmpanuszanus monexyn JJHK

3. Ymensmenue monexkyn JJHK

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

1. Vuacrok monekynst JJTHK

2. VYuactok monekynsl PHK

3. VYuacrok monekynsl JIHK wmu PHK

4. Y4acTok MOJIEKYJIbl Oenka
A6. 'eneTnueckuit Koj 3TO:

1. TpumnetHas MociaeI0BaTeNbHOCTh HYKJICOTHIOB

2. TlociemoBaTeabHOCTE AMUHOKHCIIOT B O€IIKe

3. CooTBeTcTBHE MOCIENOBATENBHOCTH MKy KofgoHaMmu B M-PHK 1 amuHOKHCIIOT B Oenke

4. CoOTBETCTBHE MEXKY KOJOHAMH U aHTUKOJIOHAMHU
A7. I'enom 310:

1. CoBOKYmHOCTH T€HOB B KapHOTHUIIE

2. COBOKYITHOCTb T€HOB B XpPOMOCOME

3. COBOKYITHOCTH T'€HOB B ITAp€ TOMOJIOTHYHBIX XPOMOCOM

4. COBOKYITHOCTh T€HOB B TaluIOWHOM HAOOpe XPOMOCOM
A8. I'pynna cuerieHus 31o:

1. CoBOKYyIMHOCTH T€HOB B KapHOTHUIIE

2. COBOKYITHOCTB T€HOB B XpOMOCOME

3. COBOKYITHOCTH T€HOB B Iape TOMOJIOTHYHBIX XPOMOCOM

4. COBOKYITHOCTh T€HOB B TaINIOUHOM HaOOpE XpOMOCOM
A9. Merakunes 3To:



JIBuKeHHE XpOMaTH/I K 9KBATOPY KJIETKU B 00pazoBaHue MeTada3Hoi MIIaCTUHKH
[TpucnocoOnenue, ynep:xkuparoliee MeTapazHyo MIaCTUHKY
JlesneHre MUTOILIa3MBbl
BoccranoBneHmne yTpauyeHHBIX CTPYKTYP KIETKH
A10. Meii03 y NOKpBITOCEMEHHBIX PACTEHUH TPOUCXOIUT
1. Ilpu oO6pa3oBaHuU Mera- U MUKPOCIIOP
2. B mpornecce popmupoBanus ramerodura
3. Ilpu oOpa3oBaHMHM MOJIOBBIX KIETOK
4. Cpa3y mociie o0pa3oBaHUs 3UTOTHI
All. Konsroranus 3to:
1. CxkpyuuBaHMe€ 1J1€4 TOMOJIOTMUHBIX XPOMOCOM
2. CnusiHHE TU1ed TOMOJIOTUYHBIX XPOMOCOM
3. Ob6pazoBanue OUBaJICHTOB
4. OObpazoBaHue XUa3M
A12. KpoccuHrosep 3710:
1. OOMeH HIEHTUYHBIMU y4acTKaMH I'€HOB B TOMOJIOTHYHBIX XpOMaTHIaX
2. OOMeH TOMOJIOTUYHBIMU Te€HAMU
3. OO6pazoBaHue rpyIi ClemIeHus
4. OO6pa3oBaHue XUa3M
A13. ®parmeHTanus 3To:
1. JlpoOnenue SULEKICTKH
2. OOpa3oBaHHe MHOTOSIZICPHOCTH B IPOLIECCE aMUTO3a
3. OOpazoBaHKEe NOIUTEHHBIX XPOMOCOM
4. (OO6pa3oBaHuE TEIOMEP Ha XPOMOCOMAX
Al4. B kakux KIJIETKaX COACPKHUTCS TaIUIOUIHBIA HA0Op XpOMOCOM
1. CnepmaToroHusx
2. OoroHusx

NS

3. T'omagax
4. Oorumax
A15. B Kakux KJIeTKax COACPKUTCS TUTUIOUIHBIA HAOOp XpOMOCOM:
1. T'omamax
2. Ootumax
3. Cnepmarugax
4. Slitnexnerke

Yacts B

bynbre BHUMaTenbHbl! 3aganus yact B MoryT ObITh 3-X TUIIOB:
1) 3amaHus, B KOTOPBIX OTBET JOJDKEH OBITH JaH B BHJIE CIIOBA WU TIPEIUIOKEHHS.
2) 3ajaHusl, COAEpIKAIIIe HECKOJILKO BEPHBIX OTBETOB;
3) 3amaHus Ha YCTaHOBJIEHUE COOTBETCTBUS;

B1. SIBnenne npoHUMKHOBEHMSI B IUTOIIA3MY SIMIIEKIETKH HECKOJIBKUX CIIEPMATO30M/10B
Ha3bIBACTCH ..........
B2. AnnenbHbIMM reHaMu Ha3bIBAKOTCS ..........
B3. BriGepute u3 nepeuncieHHbIX TUIIOB Pa3MHOXKEHUS HEPETYIIspHbIE:
1. Anomuxkcuc

2. TMomucmiepmust
3. Tlaprenorenes
4. Annporenes

5. Monocnepmus

B4. Kakue u3 nepedrcieHHbIX MPOILECCOB MPOUCXOAT B MEHO3E:
1. Konsroramus
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2. OOpa3oBaHHE MaTpHKCa
3. OO6pazoBanue OMBaJICHTOB
4. KpoccuHrosep
5. Merakunes
6. OOpa3oBaHHE COMATHYECKUX KIETOK
B5. YcranoBurte cooTBETCTBUE
Jlenenue KiaeTKu ®dasp1 nenenusa
1. Muro3 A) unrepdasa
b) nmpodasa 1
B) mpodaza 2
2. Meiio3 I') uaTepkunes

) metodaza
E) Tenodaza
X) xapuokunes
3) UUTOKHHE3
W) merakunes

Yacts C
Otsersl k 3aganusim yactu C1 u C2 popmynupyiite B cBOOOIHOM KpaTKoil (hopMe U 3amuchIBaiTe
B OJIaHK OTBETOB.

C1. Ilouemy B IepBOM JICJICHUU MEi03a HACTYIaeT PeIyKIUs JUILTIONTHOM (Da3sl B rarmtodaszy?
C2. [louemMy reHETUYECKUN KOJI TPUILIETEH?
C3. Homummre BTopyto nenouky JAHK u u-PHK, 3Has mocnemoBaTebHOCTh HYKIJIEOTHIOB B
nepsoii nenu JJHK

-A-T-T-4-T-T-A-O0-U-T-A-T-IU-T'-T
JHK - |
u-PHK - |
C4. Ecin B monexyne u-PHK conepxkutcst 162 HykiaeoTHaa, T0O CKOJIBKO aMUHOKHCIIOT OyJeT B
obOpazyromemcs nentuae?
C5. 3nas mpasuno Yaprodda ycraHoBure, ckoiabko HykiaeoTuaoB [, Il m A BXoauT B cocTaB
mosiekynbl JIHK, ecnmu T B me#t 312, yto cocraBisger 19 % or o0miero KoiaudyecTBa BCEX
HYKJIEOTHUJIOB B MOJIEKYJIE.

Tect « 'ameTorenes u on1010TBOPeHUE y :KMBOTHBIX. HeperyisipHble TUNBI 0JIOBOTO pa3-
MHOKEHH D>
Huempyxyus ona cmyoenma
Tecm codeporcum 25 3a0anuil, uz Hux 15 3a0anuti — uwacmo A, 5 3a0anuiti — wacmo B, 5 3a0anuii —
yacms C. Ha ezo evinonnenue omeooumces 90 munym. Eciu 3a0anue ne yoaemcs 8blnoaHums
cpaszy, nepevidume K cieoyowemy. Eciu ocmanoce epems, 6epHumecs K NPONYUeHHbIM 3a0d-
Husam. Bepro evinonnenuvie 3a0anus wacmu A oyenusaromes 6 1 6ann, wacmu B — ¢ 2 6anna, ua-
cmu C — 5 6annos.
YACTb A
K kaoicoomy 3adanuro wacmu A 0amvl HECKOILKO 0OMBEMO8, U3 KOMOPLIX MOJIbKO 0OUH GEPHBIIL.
Buvinonnus 3adanue, evibepume @epHulll omeem u yKasjxcume 8 O1aHKe 0meemaos.

Al. Bo Bcex )KMBBIX KJIETKaX UMEIOTCS:
a) siapa

0) MUTOXOHIPUU

B) prOOCOMBI

T') JIN30COMBI

n) OIIC



A2. Kakue opranou/ibl U3 N€peUYrCICHHBIX Y4aCTBYIOT B cuHTe3e ATD?
a) koMmruiekce ["oybmku

6) OIIC

B) puOOCOMBI

T') JIN30COMBI

1) MUTOXOHAPUU

A3. I'ne cunTe3upyrorcs pudocombl?
a) B Ape, B yUacTKax 3yXpoMaTuHa
0) B siipe, B SAPBIIIKAX

B) B anmnapate ['onbxu

I') Ha IUIa3MaJIeMMe

A4. Kakyro (pyHKIIHIO BBITOJHSIOT pUOOCOMBI?

a) cuate3a ATD

0) cuHTe3a OENIKOB

B) CHHTE3a YIJICBOJIOB U JIUITUIOB

T') pacIIeIUICHHs] OPraHUIECKHUX MOJMMEPOB 0 MOHOMEPOB

AS. Kiterounast cteHka TpuboB 1 OakTepuid oOpasyercs us:
a) IECJITIOJI03bI

0) MyKOIOIHCaxapuI0B

B) KepaTHHA

r) hochomunuaos u 6EIKOB

A6. Kakyro (pyHKIMIO BBITTOTHSIIOT TU30COMBI?
a) KJIIETOYHOTO MUIIEBAPEHUS

0) cuHTE3a YrIeBOIOB U JTUIUIOB

B) TPAHCIIOPTHYIO

r) cuare3a ATO

A7. Kakue nporneccsl IpOUCXOAAT B MATPUKCE MUTOXOHIPUINA?
a) pacuienjeHue 6eIKoB 10 AMUHOKUCIIOT

0) okucnurensHoe GpochopunupoBanue u cuHTe3 ATO

B) pacllerieHHe KUPHBIX KHCIOT M TPEXaTOMHBIX YIJIEBO/IOB
') CUHTE3 yIJIEBOJOB U JUIUI0B

A8. Kakoii 6enok 06pazyeT MUKpPOTPYOOUKH B 9YKAPUOTUYECKUX KIIETKax?
a) akKTUH

0) TyOynuH

B) MUO3UH

') KepaTuH

A9. Kakue keTouHbIe OpraHOUIbI HE 00Pa3yITCs B KIETKE 3aHOBO U JOJKHBI HACIEI0BATHCS
OT MaTepUHCKOUN KIETKU?

a) OIIC

0) prubocoMbI

B) KoMIuieKc [ onbmxu

T') JIM30COMbI 1 MUKPOTENbLIA

1) MUTOXOHAPUU U XJIOPOTLIIACTHI
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A10. Kakue kiieTouHble opraHou sl U3 nepeuncieHusix coaepxar JJHK, ornumunyro ot THK
snapa?

a) LEHTPUOIHN

B) OIIC

I') KOMILIEKC ["0sb 1K1

1) MUTOXOHPHUH

€) puboCOMBI

All. lluTomnasma KJIETKU 3aoJHEHa [UCTEPHAMU TPaHYJIIPHOH (1IepOX0BaTOI) 3H 10IIa3Ma-
THueckoi cetu. Kakoii mporecc MHTEHCUBHO UAET B KJIETKE?

a) arommros

0) CUHTE3 JIMIHUI0B

B) CHHTE3 OEJIKOB

') CHHTE3 yTIJIEBOJIOB

A12. TIpn uMmnpersanuu cepeOpoM B IUTOILIA3ME KIETKH OOHAPYKEHBI MHOTOUHCIICHHBIC TTepe-
TUICTAIOMINECS. HUTH, OCOOCHHO TYCTO PACIIONIOKCHHBIC BOJIM3H s/Ipa U TuIa3MaieMMbl. UTo 310
3a oOpa3oBaHue?

a) MUKPOBOPCHUHKH

0) MHUTOXOHIPUH

B) puOOCOMBI

T') IUTOCKEJIET

A13. Yro Takoe mojJuTeHU?

a) BUJ] SHIOPEIPOIYKIIUN — YBEITUYECHUE MACCHI XPOMOCOM
0) BUJ SHIOPETIPOIYKIINH — YBETUYCHHUE YHCIIA XPOMOCOM
B) BUJ O€CIIOJIOT0 Pa3MHOXKEHHUS

T') BUJI TIOJIOBOTO Pa3MHOKEHUS

Al4. Amuto3 (TIpsiMoe JieNieHre) MPOUCXOIUT B:

a) MPOKAPHOTHYECKUX KIIETKAX

0) KJIeTKax BBICIINX pacTEeHUl

B) MOJIOBBIX KJIETKaxX

I') B CTaperoIUX U BBICOKOU(PEPEHIIMPOBAHHBIX 3YKapUOTHYECKHUX KIIETKaX
na+r

A15. DpUTPOIUTHI MIIEKOTIUTAOIINX JUIIEHBI s1pa. CIIOCOOHBI JIU 3TH KIJIETKH JIETUTHCS?
a) 1a
0) HeT
B) CIIOCOOHBI MPH OTIPEACTCHHBIX YCIOBUSIX
YACTH B

byovme enumamenvruvl! 3adanus yacmu B moeym 6bims mpex munos:

1) 3adanus, codeprcawue HECKOILKO BEPHBIX OMEEMOB;

2) 3a0aHue Ha YCMAHOBIEHUE COOMBENCMBUSL

3) 3a0anus, 6 kKomopwix omeem OoJceH ObiNb OAH 6 8UOE YUCIA, CILOBA, CUMBOILA.
B1. YcraHoBuTE COOTBETCTBHE THUIIOB KJIETOK M UMEIOIIMXCS B HUX OPTraHOUIOB.

Kitetkn Opranounsl
1. TIpoxkapuoTruueckue A. Murtoxonapun
2. DyKapuOTHYECKHE [lnactuasl
b. Hykneoun
Tunaxkouanl
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B2. Ykaxure, kakoil U3 yrieBOJOB UCIIOJIb3YETCSl B KAUECTBE 3alIaCHOIO TUTATENIBHOTO BEIllE-
CTBa B KJIETKaX Pa3HbIX OPraHU3MOB.

Knerku VYrineBoanl
1. Pacrennii A. I'nmukoren
2. I'pubom b. Kpaxman
3. XuBoTHBIX

B3. YcTranoBuTe cCOOTBETCTBUE.

Oprasou bt XapaKkTepUCTUKHU
1. Kryruku A. Kopoue
2. PecHuuku b. KonnyecTBo B KJI€TKaxX — 10 HECKOJIBKUX JECATKOB
B. JIBuxyTCsl B INIOCKOCTH
I'. Jlninanee
J. KonnuecTBo B KJI€TKaX — ThICSYH
E. JIBHKyTCs B TPEXMEPHOM IIPOCTPAHCTBE

B4. B nenselics kieTke He 0OHAPYKUBAETCS AP0, XPOMOCOMBI PACIIONOKEHBI ABYMsI TPYII-

[IaMU BBILIE U HUYKE SKBATOPUAIBHOM INIOCKOCTH KJIETKH, XOPOIIO 3aMETHBI HUTH BEpETEHA Jie-

nenus. Kakoii haze MUTO3a COOTBETCTBYET TaKasi CTPYKTypa KIETKH?

B5. B xakoM aeneHuu Meiio3a K 1osirocam KJIETKH PacXoaaTcs FTOMOJIOTHYHBIE XPOMOCOMBI?
YACTDb C

Omeemut K 3a0anuam wacmu C ghopmynupyeme é Kpamkoii c600600H0u hopme u
3anucvleaeme 6 0J1GHK 0OMEEN0G.

C1. CocTaBbTe cXeMy 4epeioBaHMs Tario ¥ TUILIO (as3el B MPOIIECCEe TAMETOTeHe3a Y JKUBOTHBIX
1 YeloBeKa.

C2. Beizenure 4epThl CXOCTBA M OTJIMYHS B IIPOIEccax CIepMaTOraMeToreHe3a i OBOraMeTore-
He3a Y )KUBOTHBIX U YeJIOBEKa.

C3. Onumute cxemy ApoOaeHus SHIEKIETKH Y )KUBOTHBIX.

C4.Kak npoucxoauT NpoLecc OIUI0I0TBOPEHUS Y )KUBOTHBIX ?

CS5.HeperynsipHble THITBI OTUIOJIOTBOPEHUS Y PACTCHUN )KUBOTHBIX.

IIpuMepsbl TeCTOBBIX 32IaHUI 1JI UTOrOBOM NMPOBEPKHU 3HAHUM
Hucmpykyus onsa cmyoenma
Tect comepxut 25 3amanuii, u3 HUX 15 3amanuii —yacth A, 5 3amanuii — yacte B, 5 3amanmii —
yactb C. Ha ero Beimonnenne orsoautcs 90 Munyt. Eciiv 3a1aHne He yiaeTcs BBIIOJIHUTD
cpasy, eperInuTe K ciaenyromemMy. Eciam octaHeTcst BpeMst BEpHUTECH K MPONYIIIEHHBIM
3a/1aHusIM. BepHO BBIMOTHEHHBIE 3aJaHUsI YacTH A orleHuBaroTcs B 1 6amn, yactu B — 2 Ganna,
gactu C — 5 06ajuios.
Yacts A

K xaxaoMy 3amanuto 4acTd A JaHBI HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJIMH BEPHBIN.
BrimonHuB 3a1anue, BHIOEpUTE BEPHBIM OTBET M YKaXKUTE B OJTaHKE OTBETOB.
Al. Kapuotun 3t0:

5. CoBOKYITHOCTH T€HOB

6. COBOKYITHOCTH MPU3HAKOB

7. WHnuBuayaabHBIA HAOOP XPOMOCOM COMAaTUYECKOM KIIETKU

8. HMHmuBHIya bHBIA HAOOP XPOMOCOM ITOJIOBOH KIIETKH
A2. Kapuoramus 3t0:

5. CrnusHue snep MoJOBBIX KIETOK

6. CnusiHHE Iep COMATUUECKUX KIETOK

7. CiausHpe IUTOILIA3MBbI IOJIOBBIX KJIETOK

8. CnusHHE LIUTOIIa3Mbl COMAaTHUYECKUX KIIETOK
A3. Cunramus 310:



CnustHUe s171ep MOJIOBBIX KIIETOK
CrnusiHue siiep COMaTHYECKHUX KIETOK
CnustHEEe IIUTOTIA3MBI MTOJIOBBIX KIIETOK
. CnusiHMe TUTOIIa3Mbl COMaTHYECKUX KIETOK
A4. Penymiukanus 3To:
5. VYasoenue monekyn JTHK
6. Cnupanuzanus monekyn JJHK
7. Ywmenbmenue mosiekyn JJHK
8. Hucnmpanmu3zarus monekyn JJTHK
AS. I'eH at0:
5. VYuacrok monekynsl JIHK
6. Yuacrok monekynsl PHK
7. Ywuactok monekynsl JJHK nnu PHK
8. VYwuacTtok MoneKysbl Oenka
A6. I'eneTnueckuii Koz 3T0:
5. TpumnerHas mocineaoBaTeIbHOCTh HYKJICOTHIOB
6. IlocnemoBaTenbHOCTh aMUHOKHCIIOT B OeJKe

NGO
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7. CoOOTBETCTBHUE MMOCJICAOBATCIIBHOCTU MCKAY KOJAOHAMHU B M-PHK 1 amMuHOKHCHIOT B Oefke

8. CooTBeTcTBHE MEXIY KOJOHAMHU M aHTHKOJIOHAMHU
A7. I'enoM 310:
5. COBOKYIIHOCTb F'€HOB B KapUOTHIIE
6. COBOKYIHOCTb '€HOB B XpOMOCOME
7. COBOKYIHOCTb I'€HOB B [1ap€ FOMOJIOIMYHBIX XPOMOCOM
8. COBOKYIHOCTb I'€HOB B TaIUIOUAHOM HabOpe XpOMOCOM
A8. I'pynna cuernienus 31o:
5. COBOKYITHOCTb T€HOB B KAPHOTHIIE
6. COBOKYITHOCTH T€HOB B XpOMOCOME
7. COBOKYIMHOCTb I'€HOB B IIap€ TOMOJIOTHYHBIX XPOMOCOM
8. COBOKYITHOCTH T'€HOB B TaIlIOMIHOM Hab0Ope XpOMOCOM
A9. Kakoii meTon reHetuku 6611 pa3padbotan I'. Menaenem
1. T'eneanormyeckuit
2. T'ubpuponornueckuii
3. IluroreHeTuuecKuii
4. TlomynsauuOHHBIN
A10. Kak HassiBaercs 1 3axon Mennens
1. 3akoH pacuierieHus
2. 3aKOoH HEe3aBHUCHMOTO HACIIEOBAaHUS MPU3HAKOB
3. 3axoH enuHOO0Opa3usi TMOPUIOB
4. 3aKOoH YHUCTOTHI TaMeT
A1ll. Kakoe u3 TaHHBIX CKPELIMBAHUI aHAIU3UPYIOILIEe

1. AAxaa
2. Aax Aa
3. Aaxaa
4., Aax AA

A12. CkonbKO (PEHOTUITMYECKUX KJIACCOB 00pa3zyeTcs MpU CKPEIIMBAHUN AUTE€TEPO3ZUTOTHBIX
ocoOeil B ciryyae HEMOJIHOTO JIOMUHHUPOBAHUS:

1. 4
2. 8
3.9
4. 16

A13. CkoabpKo U Kakue rameTsl oOpasyer cieayromuid monuruopug AaBesCCJI/]
1. 8 ABCu 8 asC/]



2. 2 ABCJl; 2 ABCJI; 2 aBC/I; 2 aBC/]
3. 4 ABCJI; 4 ABCJ/l; 4 aBCJl; 4 aBCJ/]
4, 16 ABC/lu 16 aBCJ]
A14. CkoabKO T€HOTUITMYECKHUX KJIacCOB 00pa3zyet cieayrommi moaurudpun AaBeCclla x

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

A15. CkoabKko KOMOMHAIIUNA TEHOTHIIOB 00Pa3yeTcsl MPU CKPEIMBAHUH CIICTYFOIINX
nonurudpunoB AaBsCc x AaBsCc

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

Yacre B
bynbre BHUMarenbHbl! 3aganus yacti B MoryT ObITh 3-X TUIIOB:
4) 3amaHus, B KOTOPBIX OTBET JIOJDKEH OBITh JaH B BUJIC CJIOBA WITH MPE/IOKCHUSL.
5) 3amaHusl, CoepIKAIEe HECKOJIILKO BEPHBIX OTBETOB;
6) 3amaHus HA YCTAHOBJICHHE COOTBETCTBHSL.
B1. SIBienne mpOHUKHOBEHUS B IIUTOIIA3MY SHIICKJIETKHA HECKOJIBKHUX CIIEPMATO30UI0B
Ha3bIBACTCS
B2. AnnenbHbIMU reHaMu Ha3bIBarOTCs
B3. Beibepure U3 nepeunciieHHbIX TUIIOB Pa3MHOXKEHUS HEPET Y IsIpHBIE:
6. Monocnepmus
7. Tlomucnepmus
8. IlapreHorenes
9. Amnzporenes
10. I'mHorenes
B4. Breibepure ycnoBus, obecrieunBaroniye pacuienjeHie npu3Hakos 3:1
1. PaBHOBeposTHOE 00pa30BaHUE BCEX raMeET
2. HaxoxaeHue reHOB B TOMOJIOTHYHBIX XPOMOCOMAaX
3. PaBHOBeposiTHast BCTPEYaeMOCTh BCEX TaMeT
4. TlomHas )KU3HECTIOCOOHOCTh 3UTOT
5. TlonHoe nposiBIeHUE PU3HAKa
6. Hannuue HeperynspHbIX THUIIOB OIJIOOTBOPEHHUS
B5. YcranoBure cooTBeTCTBHE

32

JleneHue KiIeTKu ®da3sl nenenus

3. Muro3 A) unTepdaza
b) npodaza 1
B) mpodaza 2
4. Meiio3 I') uaTepkunes
J) metadaza
E) Tenodasa

Yacts C

OtBeThl k 3ananusaMm yactu C popmynupyiite B cBOOOIHON KpaTKoil (popme U 3anuchiBaiiTe B

OJIAaHK OTBETOB.

C1. [Touemy B mepBOM JENCHUH MEi03a HACTYMAET PEAYKIUS TUIUIONIHON (a3bl B rariogpasy?

C2. IloueMy reHEeTUYECKUI KO TPUILIETEH?
C3. Ilouemy reHeTUYECKUI KO/l yHUBEpCaIeH?
C4. IloueMy reHeTUYECKUM KOJ CUUTAETCS BBIPOKICHHBIM?
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CS5. Ilouemy MUTO3 Ha3bIBAIOT HENIPSIMBIM JIEJIEHUEM KIIETKN?

3ananus A5 padoTsl B MAJIbIX IPyNIax

1. U3y4uTh rpynmsl XpOMOCOM I10 TaOJIHIle: KAPUOTHI U KapuorpaMmMa YeJiIoBeKa.
2. PaccMoTpeTh IpUMEpHI AaTOJIOT Ui, CBA3aHHBIX C HApYIIEHUEM KOJUYECTBA U CTPYKTYPHI I10-
JIOBBIX XPOMOCOM U ayTOCOM IO alb0OMYy: FeHEeTHKA 1 MEIULIMHA.
3. 3acioymaTh 10KJIa/bl CTYAEHTOB 110 METO/1aM T€HETUKH YEJIOBEKA:
4. ITocTpouTh KapuorpaMmy 4esioBeKa Mo MPeaioKeHHOM GoTorpaduu KapuoTHuna.
A) Ha npeanoxkeHHo# pororpadun KapuOTHIIA IPOCYUTATH KOJIUIECTBO XPOMOCOM, IIpEIBa-
PUTENbHO O0bETUHUB UX B IPYIIIIHI.
B) BeIpe3aTh KaXayr0 XpOMOCOMY H Pa3I0KUTh UX HAa YUCTHIH JIUCT Oymary.
B) 00be1MHUTE TOMOJIOTHYHBIE XPOMOCOMBI B MAphl U Pa3IOKUTh UX 110 TPYIIIaM B PAHKUPO-
BaHHOM IIOPSIJIKE.
') BbIIEUTH Mapy MOJIOBBIX XPOMOCOM.
/1) HakJIeuTh UX HA YUCTBIN JUCT OyMaru U MPOU3BECTH COOTBETCTBYIOLIUE MOIHCH.

=

Hw

NoakowdE

o

9.

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

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

Bonpochl K ycTHOMY ONpocy Ha 3aHATHH (MPeICTABJIEHbI B MPAKTHKYMe)
Murto3. ['eHeTHYecKast CyIHOCTh MUTO3A.
Knerounsnii nuki. [loHATHE KIETOYHOTO IHKIIA, €ro Nepuoabl (MHTepdasza, COOCTBEHHO
MHUTO3, HHTEpdaza).
®da3bl MuTO3a (Ipodasza, meradasa, anadasa, Tenodasza) uX XapaKTePUCTHKA.
Twurmbl MUTO3a: aMUTO3, (parMEeHTAIHS, YHIIOMUTO3, TOJUTCHUS, TIOJIUTUION U,

Bonpocskl codecenoBanmsi:
Urto u3yyaer HayKa LUTOT€HETHKA;
HcTopust OTKPBITHS U U3yUEHUS KIIETKU;
MeTto/1bl U3yUYeHUSI KIETKH;
Oransl pa3BUTHS LUTOTCHETHUKHY;
MeTto/1bI U3y4EHUS LIUTOI€HETUKH;
B3anmocBA3b HayK LUTOJIOTUN, T€HETUKU U LIUTOT€HETHKH.
3HaueHUe IUTOJOTUYECKHX OTKPBITUM B M3YYEHHHM BOINPOCOB HACJIEICTBEHHOCTH H
W3MEHUYMBOCTH OPraHU3MOB.
IIepBbIil ypOBEHBb OpraHU3aIi XpOMOCOM
XpoMaTtuH, CTpYKTypa U (PyHKIMH;
BTtopoii ypoBeHb Opranu3anuu XpoMocoM
Xpomatusl, 00pazoBaHHe XPOMAaTH/ B IPOLIECCe peAyIIUKALIUY;
XpOMOCOMBI, CTPOEHUE, XUMUYECKUI COCTaB, PYHKIIHNH;
Tumsl XxpoMocoMm;
VYapTpacTpykTypa XpoMOCOM.
N3MeHeHne CTpyKTYphl XpOMOCOM B KU3HEHHOM ITUKJIE KJIETKH.
Cnupanuzanus U Aecrupaiu3alns — OCHOBA CTPYKTYpHO-(PYHKIIMOHAIBHBIX ITPeodpazo-
BaHUU XPOMOCOM.
Tunsl u Mexanu3Mbl 1uddepeHuaNIbHOro OKpalIuBaHus.
[TuTonornyecknue MEXaHU3Mbl PEIUIMKALNH.
[{uTonornyeckue MeXaHU3Mbl TPAHCKPHUIIIIUH.
[{uTonmornyeckne MEXaHU3Mbl CErperarum.
Konbroramnust XxpoMocom, MEXaHU3MBI.
M3meHeHne XpoOMOCOMHOI0 Habopa
CTpyKTypHBIE U3MEHEHUSI XPOMOCOM U UX KJIaccu(UKaIus.
Bonpoch! 1J1s1 NOATOTOBKH K IMCKYCCHH:

1. Hcropus OTKpBITUS KIETKH;
2. OCOOEHHOCTH CTPOCHUS MPOKAPUOTUYECKON U YKaPHOTHIECKOH KIIETKH;



34

CxoacTBa M pa3aMyus paCTUTENIBHOMN , )KUBOTHOM ,TpHOHOI 1 6aKTepUaibHOM KIIETKH;
OCOo0eHHOCTH T€HEeTHUYECKOTO anmnapara IpoKapuoTUYECKON U 3yKapHOTHYECKOH KIIETOK.
MoneKkyJapHbIid YPOBEHb OPraHU3alUA XPOMOCOM;

HaamonexyisipHast opraHu3anus XpoMocoM;

Opranuzanys MUTOTUYECKON XPOMOCOMBI;

CTpyKTYpHO IPOCTPAaHCTBEHHAS! OPraHU3aLUs XPOMOCOM.

N kAW

Bonpocel ko/utokBuyMa «CnoporamMmerorenes U oijiogoTsopenue y pacrenuii. Heperysusip-
Hbl€e THNBI M0JIOBOT0 PA3MHOKEHUS Y PACTEeHHID):

1. becnonoe pa3MHOXKEHHE.

['eHeTnyeckas CyIHOCTb MUTO3A.

JKvi3HEHHBII LIUKII COMaTUYECKOM KJIETKHU. XapaKTepUCTUKa CTaAuN MOATOTOBUTEIBHOIO Tie-

puoja.

XapakTepuctuka (a3 coOOCTBEHHO MUTO34.

Tunel MuTO3a. AMUTO3 M HJIOMHUTO3.

[TonoBoe pazMHOKEHUE.

I'eneTndeckas CylHOCTb MEHO03a.

XapakTepucTuKa peayKIHOHHOTO JeJIeHUsl Meiio3a.

XapakTepHucTUKa SKBallMOHHOTO JIEJIEHUs MeH03a.

0. 'amerorenes y >KMBOTHBIX.

11. OnnoaoTBOpPEHHE Y )KUBOTHBIX.

12. CnoporameToresnes y pacTeHUH.

13. Omno0TBOPEHHE Y PACTCHHIA.

14. HeperynspHbie TUIIBI Pa3MHOKEHUS Y PACTEHUHN U )KUBOTHBIX.

wn

H©Oooo~No O A

Bonpocs! ko10kBHYMa «XPOMOCOMHBIN YPOBEHb OPraHM3ANMHU IeHETHYECKOI0 MaTepH-
ajia»:

. 3HaUeHue KJIETOYHOI'O YPOBHS OpPraHU3allMyi FeHETUUECKOTO MaTepHraIa.

. Slnpo. Mopodoinorus, GyHKIIUN U CTPYKTYpA.

. Kapunonema. Ctpoenue, XuMU4eCKHii cOCTaB U (DYHKIIMH.

. Kapuonnazma. Xummnueckuii coctaB v QyHKIUH.

. SLnpeiky. XUMAYECKUHA COCTaB U (QYHKIIMH.

. 3HaueHue XPOMOCOMHOI'O YPOBHSI OPraHU3alluy TeHETUYECKOT0 MaTepHraia.

. Mopdoaorus u TUITEI XpOMOCOM.

. XMMHUYECKU COCTaB XPOMOCOM.

. YIBTpacTpyKTypa XpOMOCOM.

10. CTpyKkTypHas opraHu3anusi XpoOMaTruHa.

11. Teopus cTpyKTypHOI HENPEPHIBHOCTH XPOMOCOM B KJIETOYHOM IUKJIE

O 001N DN B W~

Tembl 10K12/10B:
HcTopust OTKpBITHS U U3yUEHUS Apa
Crpoenue u GyHKIUU KapUOJIEMbI
CocraB 1 PyHKITUU KapHUOTLIa3Mbl
Crpoenue, GyHKIUHU U YIBTPACTPYKTYPA SAPBILIEK
CtpykTypHOE U (YHKIIMOHAIBHOE COCTOSIHHE XPOMOCOM B KJIETOUHOM IIMKJIE
XpoMaTuH: yAbTPacTpyKTypa, XUMHUUECKUH cOCTaB, GyHKIIUN
XPOMOCOMBI: YIbTPACTPYKTYpPa, XUMHUUECKHUH cOCcTaB, QyHKUIMU. TUITBI XpOMOCOM.
JKW3HEHHBII IUKIJI COMAaTUYECKOM KIIETKH

N~ WNE

Tembl pedepaToB:
1. DOBousonnOHHAsS KOHLEHIHS XPOMOCOM;
2. T'enernueckuii KOHTPOJIb PEIUIMKALINY;



HBOo~NOO AW

BOoo~NoOR~WNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
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[TomykoHcepBaTUBHBIN crioco0 pervmrkanuu JJHK;
DyXpOMAaTHHOBBIE U TE€TEPOXPOMATHUBHBIE YYACTKH XPOMOCOM;
MyTanuu cBsi3aHHBIE C U”3MEHEHHEM YHCIIa XPOMOCOM;
MexaHu3Mbl BOSHUKHOBEHHUS XPOMOCOMHBIX ITEPECTPOEK.
OC00CHHOCTH IUTOIIA3MAaTHUYCCKOTO HACICAOBAHUS
IInacTuaHas HacIEeACTBEHHOCTE

MuroxoHipuaibHasi HaCJIeICTBEHHOCTh

0. [uronnmasmaruyeckast My>KCKasi CTEPHIIBHOCTb.

Bonpocsl K 3a4eTy 110 HUTOICHETHKE:
I{urorenerrka kak Hayka. MicTopus cTaHOBIEHUS HAyKH.
Crpoenue u pyHKUUU UHTEP(A3HOTO A1pa.
Kapuonema, ctpoenne u pyHKIUH.
Kapuomnaszma, XUMHYECKUI COCTaB U 3HAYCHHUE.
S IpBIIKK, XUMHYECKUNA COCTaB, YIAbTPACTPYKTYpPa U 3HAYCHHUE.
XpomatuH. CTpyKTypa U pyHKIUH.
CrtpyKTypHasi opraHu3anus XpoMaTHHa.
OcCoOeHHOCTH CTPOEHUS CTPYKTYPHOI'O U (PaKyIbTaTUBHOTO FeTeXPOMAaTHHA.
JHII — monekynspHas OCHOBa XpOMaTHHa.
JIHK — MonekynspHbIii HOCUTENb HACIEICTBEHHOW HH(POPMALIUU.
OcHosHble uepTsl Mosiekynsl JTHK.
Mexanusm pengynnukanuu JJHK.
Mopdomnorust XxpoMOCOM, KapUOTHII.
XHUMHUYECKUH COCTaB XPOMOCOM.
YipTpacTpykTypa XpoMOCOM.
YHuHEMHas U NIOJIMHEMHAS CTPYKTYpa XpOMOCOM.
Marpukc 1 ero 3Ha4eHHeE.
Teopus CTpyKTypHON HENMPEPBIBHOCTH XPOMOCOM B KJIETOYHOM LIUKIIE.
AyTOCOMBI, IOJIOBBIE XPOMOCOMBI, TTOJIOBOI1 XpOMAaTHH.
['eH — MUHMMAaJIBHBIN HOCUTENb HACIEACTBEHHON HH(OpMAIUH.
IIpupona rena no T. Moprany.
N3zyuenue rena CepeOpoBCKUM.
3HaueHUe KOHIIETILUU OJIUH T€H — OAUH (PEepMEHT.
I'eHETMYEHCKUI KOJ U OCHOBHBIE €TI0 YEPTHI.
CoBpeMeHHOE IPECTABICHNUE O CTPYKTYpE I'eHa.
Hexpomocomuoe HacnenoBanue. CTpykTypa U GyHKIIMM MUTOXOHAPHA U IJIACTU]L.
Knerounsiii nuki. Xapakrepuctrka (a3 KIETOYHOIO IUKJIA.
Muto3. ['eHeTHyeckas CyIHOCTh MUTO3a. XapaKTEPUCTHKA OCHOBHBIX (a3 MUTO3A.
Tunsl MuTo3a. OcOOEHHOCTH HAcJeI0BaHUS IIPU AMUTO3€ U SHAOMUTO3E.
Meito03. [ eneTnueckas CynHOCTb Me03a.
I'ameTorenes y )KUBOTHBIX.
OmnogoTBOpeHNE y KUBOTHBIX. HeperynspHsle THUIIBI IOJIOBOTO pa3MHOKEHUS.
CnoporameToreHes3 y pacTeHHMi.
JIBOMIHOE OIUIOOTBOPEHUE Y pacTeHU. HeperyisipHble TUIIBI I0JI0BOTO Pa3MHOXKEHHUS Y
pacTeHuil.

7 HEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUH, UCTTOJIb3YEMBIX

B NPOINECCE OBYYEHUSA

HNudpopmanuoHHbIe TEXHOJOIHU — 00y4eHHE B 3JIEKTPOHHON 00pa3oBaTelbHOI cpenie ¢

LEJIbI0 PACUIMPEHHUs JOCTYIa K 00pa3oBaTeIbHBIM pecypcam, YBEIUUYEeHUs KOHTAaKTHOTO B3aUMO-
JIeMCTBUS C TperoaBaTesieM, OCTPOCHUS UHIUBUIYAJIbHBIX TPACKTOPHHA MOATOTOBKH, OOBEK-
THBHOT'O KOHTPOJISI © MOHUTOPUHIA 3HAHUM CTYJEHTOB.
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B o6pazoBarensHOM TpoIiecce Mo TUCIUTUIMHE UCIIONIB3YIOTCS CIeAyonue nH(OopMaIin-
OHHbIE TEXHOJIOTUH, SIBJSIONIMECS KOMIIOHEHTaMHM OJIEKTPOHHON HH(pOpMalmoOHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

e Odumnumanshsiii caiit BI'TTY;

Cucrema snextponHoro ooydenus @PI'bOY BO «bI'TIY »;

Cucrema «Antumnaruat.BY3y;

DNEKTPOHHBIE OMOINOTEYHBIC CUCTEMBI;

MynpTUMEAUNHOE COITPOBOXKACHUE JIEKIIUN U MPAKTUYECKUX 3aHATHI

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJIMHBI THBAJIUJIAMMU U JININAMU
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3 10POBbSA

HpI/I O6y‘IeHI/II/I Jii1i € OIrpaHUYCHHBIMU BO3MOKHOCTSAMU 310POBbs IMIPUMCHAIOTCA aJall-
THUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH B COOTBETCTBUH C YCIIOBHSAMH, U3JI0)KEHHBIMH B pasfieiie
«Oco0eHHOCTH peain3alui 00pa3oBaTeIbHOM IPOrpaMMBbl AJIi HHBAIWIOB U JIML[ C OFPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JIOPOBBSI» OCHOBHOH 00pa30BaTEIbHOM MpOrpaMMbl (MCIIOIB30BaHUE
CIiCuaJIbHBIX y‘~IC6HI)IX rnocobuii u JUOAKTUYCCKUX MAaTCpUajioB, CIICHUAJIBHBIX TCXHHUYCCKUX
Cpe/CTB 00Y4EHUsI KOJUICKTHBHOTO U MHIUBH Ty aIbHOTO ITOJIb30BAHHSL, IPEAOCTABICHHUE YCIYT ac-
cUCTeHTa (TIOMOIITHHUKA), OKa3bIBAIOIIET0 00YYAIOIUMCS HEOOXO0AUMYIO TEXHUYECKYIO TOMOIIb U
T. I1.) C Y4ETOM WHANBUIAYaJIbHBIX OCOOEHHOCTEH 00ydJaromuxcs.

9 CIIUCOK JIUTEPATYPbBI U UTH®OPMALIMOHHBIX PECYPCOB

9.1 JIuteparypa

1. Tenermka: yueOHUK ansi cryneHtoB By3oB / Ilog pen. B. M. MBanoBa. — M.:
Axanemknura, 2006. — 638 c. Dx3emIusipsl Bcero: 33

2. lluroreneruka: yaeOHOE MMOCOOME JUIS CTYACHTOB Tiea. By30B. M3-Bo BI'TIY: aBTop-
cocraButenb B.®. Kupcanosa. — bnarosemienck,2008. — 130 c. Ox3emmsipsl Beero: 15

3. baxaii, A. B. I'eneruka / A. B. bakaii, 1. . Kounn, I'. I'. Ckpunandenko. — M.:
Komnoc, 2006. — 448 c. Ox3emuisapsl Beero: 12

4. 3amap3uH, A. A. OcHoBsI 0011ei ruTonorun / A. A. 3aBap3uH, A. JI. Xapasosa. — JI.:
W3n-Bo Jlenunrp. yn-ta, 1982. — 240 c. Dx3eMIusipsl Bcero: 5

5. Hure-Beuromos, C. I'. I'enetnka ¢ ocHoBamu ceneknuu / C. I'. are-Beuromos. — M..:
Beicmas mkomna, 1989. — 591 c. Dk3eMmusipsl Bcero: 8

6. Ilaymesa, 3. Il. Ilpaktukym mo muronorun pactenuid / 3. II. IlaymeBa. — M.:
Arponpomusznat, 1988. — 271 c. Dx3eMIsapsl Bcero: 8

7. Spoeirun, B. H. buonorus: B 2 1./ B. H. fpsirun, B. . Bacunbsesa, U. 1. Bonkos, B.
B. CunensmukoBa. — M.: Beicias mkomna, 2003. — T. 2. — 232 c¢. Dx3eMIusipsl Beero: 16

8. Hy6wunun, H. II. I'eneruka / H. I1. lyounun. — Kumunes: tuanma, 1985. — 536 c.
OK3eMIUISIpBI Bcero: 4

9. Cwmupnos, B. I'. [lurorenernka / B. I'. CmMupHOB. — M.: Beicmas mkomna, 1991. — 378
¢. DK3eMIUIIpHI Beero: 4

10. Bepemaruna, B.A. OcHOBBI 001Iell muToyioruy : y4e0. mocodue aiis By3oB / B. A.
Bepemaruna. — 3-e u3., crep. — M. : Akagemus, 2009. — 171, [1] c. : 1. Dxk3eMIuispsl Bcero: 42

11. Yennos, HO.C. Beenmenme B kierounyto Ouonoruto / FO.C. Yenmor — M. :
Axanemknura, 2005. — 496 c. Ox3emmisapsl Beero: 12

12. T'pun, H. buonorus: B 3 1./ H. I'pun, V. Crayr, /1. Teitnop; niep. ¢ aarn. P. Conepa. —
M.: Mup, 2002. — T. 3. — 451 c. Ox3emmisApsl Bcero: 3

13. Cunrep, M. I'ensr u renomsr / M. Cunrep, I1. bepr. — M.: Mup, 1998. — 259 c.
OK3eMIUIApHI Beero: 1

9.2 ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. HudopmannonHas cucrema «EquHOE OKHO TOCTyINa K 00pa30BaTeIbHBIM PECypcam»
— http://lwww.window.edu.ru. (Karaior pecypcoB 1o [HUTOJOTHH U IATOI€HETHUKE:
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.2.22)
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2. Tlopran DnextponHas 6ubnmuoreka: muccepramuu — http://diss.rsl.ru/?menu=
disscatalog.

3. Tlopran HayuHO# 25ekTpoHHOM 6ubmorteku — http://elibrary.ru/defaultx.asp.

4. buonorus kiaerku. [luroreneruka - http://humbio.ru/humbio/eclin/0023c3f0.htm

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

9.3 DJ1eKTPOHHO-0UO/IHOTEeYHbIE pecypChl
1. Polpred.com O630p CMU/Cnpasounuk http://polpred.com/news.
2. DOBC «Opaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnist mpoBeieHus 3aHATHI JEKIIMOHHOT0, JAOOPAaTOPHOIO M CEMUHAPCKOTO TUIIA, TPYIIIIO-
BBbIX U MHJIMBUyaJIbHBIX KOHCYJIbTALIMM, TEKYIIIETO KOHTPOJISL U IPOMEXKYTOUHOM aTTecTalliu uc-
MOJIB3YIOTCS AyJUTOPUH, OCHAIIEHHBIC Y4eOHOW MeOeNbl0, ayIUTOPHON JTOCKOW, KOMITBIOTE-
poM(paMM) ¢ YCTAaHOBIJIEHHBIM JIMIIEH3HOHHBIM CIIEIIMATH3UPOBAHHBIM IPOrPaMMHBIM O0ecrieue-
HUEM, KOMMYTaTOPOM JIJISl BBIXO/Ia B AJIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY H 3JIEKTPOHHYIO MH-
dbopmarmonHo-oopazoBarenbuyto cpeny BITIY, MynbTuMeuitHBIMU TPOEKTOPAMH, SKCIIO3UIIN-
OHHBIMH SKpPaHaMH, Y4eOHO-HArJISITHBIMU TTOCOOUSIME (KapThl, TAOJIUIIbI, MYTbTUMEAUWHBIC TTpe-
3eHTanuu). s npoBeneHus MpaKTUYECKUX 3aHATUI TaKKe HCTIONb3yeTcsl YueOHast tabopaTopust
TeHETUKH, YKOMILJICKTOBaHHAs CIICTYIOIIUM 000pyI0BaHHEM:

e KOMIUIEKT CTOJIOB 1a0OpaTOPHBIX
Croun npenogaBatens
ITronutp
AyauTopHas 0ocKa
MynbTUMEAUNHBIN IPOEKTOP
OKCHO3ULMOHHBINA SKpaH
Muxkpockon «buomamy (1 mit.)

Muxkpockon «Mukmen-1» (3 mir.)
Muxkpockon MoHOKY IsIpHBEIH MC-10 «Mikrosy» (5 mrt.)
Tepmoctar cyxoBo3aymiHbiii TC-1/20 CITY (o6bem 20)

e VY4yeOHO-HarsIHbIC TOCOOHS - MUKPOTIPENnapaThl, TAOIUIII 110 AUCIUTUINHE
«Iuroreneruka»

CamocrosTenbHas paboTa CTYJICHTOB OPTaHU3YETCS B ayIUTOPHSIX, OCHAIIEHHBIX KOMITb-
IOTEPHOM TEXHUKON C BBIXO/IOM B 3JIEKTPOHHYIO MH(OPMaIIMOHHO-00pa30BaTeNIbHYIO CpEy By3a,
B CHEIHATH3UPOBAHHBIX JIA00OPATOPHUSX 10 AUCIUILTHHE, a TAKKE B 3aJ1aX JJOCTYIA B JIOKATBHYIO
cetb BI'TIY u np.

JImeH3MOHHOE TPOrpaMMHOE OOecIlieueHue: OMNepalioHHbIe CHCTEMBI CeMeWcTBa
Windows, Linux; oducusie mporpammer Microsoft Office, LibreOffice, OpenOffice; Adobe
Photoshop, DrWeb antivirus u T.1.

Pa3zpadoruuk: B.®. KupcanoBa, kanauaar c.-X. HayK, TOo1eHT kadenpsl 6nonoruun u MOb


http://diss.rsl.ru/?menu
http://рolpred.cоm/news
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11 JIUCT UIBSMEHEHUWHA U JONTOJTHEHUM

YTBepxaenue usmenenuii u ponojHenuit B PILJI nna peanuzanuu B 2020/2021 yu. r.
PIIJI o6cyxnena u omodpena mist peanusanuu B 2020/2021 yu4. 1. Ha 3aceaHuu Kadeapbl
Ounonoruu U MeToauku ooydenust ouonoruu (mpotokon Ne9 ot 15.06.2020 r.). B PITJ] BHeceHBI

CICAYIOUE USMEHCHUA U JOIMOJIHCHU A

Ne msmenenns: 1
No cTpaHHITBI ¢ U3MEHEHUEM: TUTYJIbHBIN
JIUCT

cxknrouuTs:

Bxirouunts:

MUHUCTEPCTBO HAYKH 1 BEICIIETO
OBPA30BAHUSI POCCUIICKON ®E/IE-
PALINN

MUHHACTEPCTBO [TPOCBELLEHNSA
POCCUICKOI ®EJEPALIIU

YTBepxaenue usmeneHuii u nonojHenuit B PILJI nna peanuzanuu B 2021/2022 yu. r.
PII/] nepecMmoTpeHa, oOcyxaeHa U ogoopeHa st peanu3anuu B 2021/2022 yue6HOM rony
Ha 3acemannu kKadenpsl ononorun © MOB (ipotokon Ne 4 ot 8 gexabps 2021 1.).
B pabouyto mporpaMMy BHECEHBI CIIEYIOIINE U3MEHEHHUS U JOMOTHEHUS:

Ne usmenenus: 2
Ne crpanuisl ¢ usmeHenuem: 37

HckmounTh:

Bxnarounts:

B mynkT 10:

Aya. 118 «A». JIabopaTopusi ecTeCTBEHHO-

HAYYHOIi HAIPABJIEHHOCTH NMeJaroru4eckoro

Texnonapka «KBanropuym-28» um. C.B. Jlan-

KHMHa

o Jlocka 1-amemeHTHas MeltoBast MarauTHas (1
IIT.)

 Ilapra maGopaTopHas ¢ HaICTPONKON U BbI-
JIBIDKHBIM OJTOKOM (2 IIIT.)

o IIucemennsrii croi (4 mrT.)

e Cron nmpucTEeHHBIH XUMUYECKHH (3 1mT.)

» Cron 1 npeniogasatens (YrJIOBOH) MPaBOCTO-
ponHuit (1 mr.)

o Crennax KHIWKHBIN, 12 sueek (1 mr.)

 [lonka naBecHast, Oenas (1 mrT.)

o Ilyd 80*80 (2 wrT.)

o Ilyd 52*52 (2 mr.)

o JluBan TpéxmecTHbIH (1 mIT.)

» Kpecno nsa pykosoautens Jupekt mwitoc (1
IIT.)

» Tymba ¢ MOHKON HAKITAAHON TSI KyXOHHOTO
rapautypa (6enas) (2 wr.)

» Kynep Silver Arrow 130 (1 mT.)

e HoyrtOyk (4 mT.)

* M®YV npuntep Brother DCP-L5500 (1 mr.)

» Ammnapat Kumnmna (2 mwr.)

o Crepunuzatop I IabopaTOPHOM MOCYABI BO3-
mymrabri (1 mrr.)

+ JlabopaTopHoe o0opyaoBaHHe IO XUMHH (6
IIT.)

o MarnuTtHas Memranka (1 mrT.)
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Ludposas madopatopus o xumuu «Releony
(6 mmT.)

Ludposas nadopatopus o pusuke «Releony
(6 mT.)

udposas madbopaTopust 10 OHOIOTHH
«Releony (6 mrt.)

Y4eOHO-ucclefoBaTeIbCcKas 1a00paTOPHs
OMOCHUTHAJTIOB M HEHpOTeXHOJIOTHH (6 1IT.)

YueOHas 1abopaTopus TOYHBIX H3MEPEHHH (6
IIT.)

Muxkpockon yueOHbli «OBpukay (6 mrT.)

YrBepxkaenue nusmenenuid u gonoqHenuii B PII/ nas peanuzauuu B 2022/2023 yu. r.
Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHA, 00CYKIeHa U 000peHa AJIs peann3a-
uu B 2022/2023 yuebHoM roay Ha 3acemanuu kadenpsl (mpotokon Ne 8 ot 26 mas 2022 r.). B
PIIJI BHECEHBI CneAyOMNE U3MEHEHHS U TOTIOJTHEHHUS :

Ne usmenenns: 3
No cTpaHuIlel ¢ H3MEHEHHEM: 36

B Paznen 9 BHeceHbl H3MEHEHUsI B CIUCOK JIUTEPATyphl, B 0a3bl JaHHBIX U HH(OPMAIIMOHHO-

CIPaBOYHBIE CHCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHBIE peCypChl. YKa3aHbl CChIIKHU, 0Oecneun-
BaIOLIME JOCTYI 00YYarOIUMCSI K 3JIEKTPOHHBIM Y4eOHBIM U3JJaHUSM U 3JIEKTPOHHBIM 00pa-

3oBarenbHbIM pecypeaM ¢ caiita PI'BOY BO «bI'TTVY ».




