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1 HOACHUTEJIBHAS 3AIINCKA

1.1 Heab IMCHUIVIMHBI: TTOTy4YeHUE Oa30BbIX 3HAHUH O IIUTOT€HETHKE, O HAYYHBIX U IPH-
KJIAJIHBIX aClIeKTaX UCIIOJIb30BAHMS [IUTOTEHETUYECKUX METOJIOB.

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

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

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

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

e [IK-2.1 IIpumMeHsieT OCHOBBI TEOPUH (PYHIAMEHTAIBHBIX U MIPUKJIAIHBIX Pa3/1eIoB OHO-
noruu (00TaHUKH, 300JI0TUH, MUKPOOUOIOTHH, T€HETUKH, OMOJIOTUU PAa3BUTHS, aHATOMHUH YeJI0-
BeKa, (PM3MOIOTUN pAaCTEHUI M KUBOTHBIX, OOIIEH SKOJIOTHUH, TEOPHH DBOJIONNN) ISl PEIICHUS
TEOPETHYECKUX U MPAKTUYECKUX 3a/1au.

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

- 3HATh:

® KIIETOYHBIE U MOJIEKYJISIPHBIE OCHOBBI HACJIEICTBEHHOCTH;

® IUTOr€HETUYECKHUE OCHOBBI IIPOLIECCOB PA3MHOKEHMUS;

® IUTOr€HETUYECKUE IPUYMHBI N3BMEHUYMBOCTH KUBBIX OPTaHNU3MOB;

- YMeTh:

® CaMOCTOSITEJILHO TOTOBUTh BPEMEHHBIE MUKPOIIPENIApaThI;

e paboTaTh C JUTEPATypPHBIMU HCTOYHMKAMM, MOJOMpaTh, aHAIW3UPOBATh, CPAaBHUBATh
HeOoOXOINMEBIE JaHHEIE;

® TIPOBOAMUTH CPABHUTEIBHBIN aHAIN3 [IUTOTCHETUYECKUX JIAHHBIX;

- BJIaJieTh:

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

® METOJaMH IKCIIEPUMEHTAIBHOMN NEATEIbHOCTH 10 AUCLUIIINHE.

1.5 O6mas TpyaoemMkocth AucuMiuiMHbl «LluTorenernka» cocrapisier 2 3a4eTHbIE
eauHUILIBI (72 yaca)

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

1.6 O6beM TUCHUILINHBI U BUABI Y4eOHOIi 1eATeIbHOCTH
O0béM TMCHMILIMHBI M BU/bI Y4e0OHO 1eATeJbHOCTH (04Has (popMa o0ydyeHus1)

Bup yuyeoHoii padoThl Bceero yacos Cemectp 8
OO6m1ast TpyA0€MKOCTh 72 72
AynuTOpHBIE 3aHATHS 42 42
Jlexun 18 18
[IpakTnueckue paboThl 24 24
CamocrosTenbHas pabora 30 30
Bua utoroBoro KOHTpoIst 3auer

2 YYEBHO-TEMATHUYECKOE IINIAHUPOBAHHUE

2.1 Ounas ¢popma 00y4eHuUst
Y4eOHO-TEMATHYECKHUH IIJIaH
| | | | AyJIUTOpPHBbIE 3aHATHUSA |
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HaumenoBanue Bcero | Jlek- | IMpaktuyeckue Camocros-
Ne TeJbHas
TeM (pa3/esioB) YyacoB | UHH 3aHATHSA paGora
1. | BBenenue 4 2 2
2. | Tema 0.1. IluToreHeTnka Kak HaykKa. 4 2 2
Hcropus cranosinenus. IIpenmer,
L[EJIH U 33JIa4H.
3. | Pazgea 1. IluTosiornyecKue OCHOBBI 32 6 12 12
HACJIe/ICTBEHHOCTH.
4. | Tema 1.1. Tunsl kneTounoit opranuza- | 10 2 4 4
uuu. JKuzHeHHbId uki kietku. [lepe-
Jaya TEHETHYeCKOH WHQpOopMauuu B
mporecce Oecroyioro pa3MHOKEHUS.
MHTO3 U €ro THUIbI.
5. | Tema 1.2. Ilepenaya reHETUIECKOM UH- 8 2 2 4
¢dbopmanmu B mporecce MmoI0BOro pas-
MHOXKeHUs. Meio3 u ero Ouonoruue-
CKO€ 3HaYCHHE.
6. | Tema 1.3. ['ameroreses u OIIOIOTBO- 5 1 2 2
peHue y KHMBOTHBIX. HeperymspHbie
THUIIBI IOJIOBOTO Pa3MHOKEHHSL.
7. | Tema 1.4. CnoporamMeToreses u orio- 7 1 4 2
NoTBOpeHue y pacreHuit. Heperysp-
HBIC THIIBI TIOJIOBOTO PAa3MHOXCHHS Y
pacTEeHUN.
8. | Paznen 2. XpomocomHblii ypoBeHb | 38 10 12 16
OpraHu3anvu reHeTHYecKoro Marte-
puia
9. | Tema2.1. SAapo. CTpyKTypa 1 XumMHuue- 8 2 2 4
CKMM cocTaB uHTep(da3HOro sjpa.
Ponp sapa B KU3HENESATENBHOCTH
KIICTKH.
10.| Tema 2.2. CTpyKTypHasi OpraHH3aIUsI 6 2 2 2
XpOMOCOM
11.| Tema 2.3. ®ynkunoHanbHbIE Tpeobpa- | 10 2 4 4
30BaHUs XPOMOCOM
12.| Tema 2.4. Kapuotur. [Toctpoenne ka- 6 2 2 2
puOTrpaMMbl. DBOJIONHS KAPUOTHIIA
13.| Tema 2.5. HexpoMocoMHOE Haciemo0- 8 2 2 4
BaHUE.
3auér
UTOro 72 18 24 30
HNuTepakTHBHOE 00yUeHHe MO TUCHUILINHE
Ne HaumeHoBanue Bun ®opma Kou-Bo
TeM (pa3aeJioB) 3aHATHA | MHTEPAKTHBHOIO | 4acoB
3aHATHSA
1. | Tema 1.1. Tumbl KJIETOYHOM OpraHU3aIMH. ITP 3aHATHE — TUCKYC- 2
Kuznennsnil uki kinetku. [lepemaua cus
TeHETUYECKON MH(OpMAIIMH B MTPOIIECCe




Oecrooro pa3MHoXkeHus. MUTO3 U €ro
THUIIBL.

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

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

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

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

6. | Pazmen 2. XpoMOCOMHBIH ypOBEHb I1P KomnoxBuym 2
OpraHu3aliy reHeTHYECKOTro MaTepuia

7. | UTOTI'O 12/42 =

28%

3 COAEP)KAHUE TEM (PA3JEJIOB)

BBE/IEHUE
Tema 1. LluTorenernka kak Hayka. Uctopusi cranoB/ienusi. [lpenmer, nesan u 3agaqu.
Coneprxanue, OCHOBHBIEC pa3zenbl U 3a1auu Kypca «llutorenerukay. Kpatkas ucropus
CTAHOBJICHUSI U pa3BUTUA Hayku. Meroawl HccieqoBaHus. B3auMoOCBsA3b C LUTONOTHEN U
reHeTukor. COBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI PA3BUTHS.

PA3JEJ 1. HTUTOJIOI'MYECKHUE OCHOBBI HACJIEJCTBEHHOCTH

Tema 1.1. Tunsl k1eTouHOM opranuzanuu. ’JKusHenHblil nuka kierku. [lepexaya re-
HeTH4YeCKoH nHGopManuu B npouecce 0ecnooro pasMHokeHusi. MUTo3 M ero THIbI.

Tunbel KneTo4HOW opraHu3auuu. KU3HEHHBIM UMK KIETKU. JlelieHne KIETKH Hu
BocripousBeaeHne. Kierounsrit nuki. I[lepuonasl naTepdaspl, NpoI0KUTEIBHOCTD 110 BPEMEHH,
XapaKTepUCTHKA MEPUOJ0B MUTOTHUUYECKOTO LMKIJIA U MPOLECCHl, C HUMH CBSA3aHHbIE, yCIOBUS,
HeoOxonumsble uia cunte3a JAHK, ¢axtopsl, ctumynupyomue u IMMUTHPYIOIIUE BCTYIIJICHHE
KJIETKU B (azy JeneHus. XapakTepuctuka uurepgasznoro sapa. CooctBeHHO MuTo3. a3l MUTO3a
U MOp(OIOruyeckre U3MEHEHHs B KJIEeTKe MpU MUTO3e. MUTOTHUYECKHUI anmapaT ¥ KJIETOYHbIE
opra"oui! mpu MuTo3e. CyOMUKpPOCKONMMYECKOE CTPOEHHE MUTOTHYECKOT O arnapara. MexaHusm
nepemenieHust XxpomocoM B murose. Kapuokunes um nurokunes. HeoOpatumocts ¢a3 murosa.
ABTOHOMHOCTbh MHUTO3A.

®dusnonorus u Guoxumus aensuiencs kiaeTku. Pu3noaoruyeckue U GU3NKo-XuMHUIECKHe
M3MEHEHHS B KJIIETKE BO BpeMsl MUTO3a. MI3MeHenue kiierounoro merodonusma rnpu Murose. Lluki
CIUpAIN3aLUN U JECIUPAIN3ALUN XPOMOCOM B MUTO3€. ['eHeTHYeCcKast CyIHOCTh MUTO3a. THIIBI
MUTO3a. AMHUTO3 ¥ HJIOMHTO3.

Tema 1.2. [lepenaya reHernyeckoit nHGpopmMauuu B npouecce NOJI0BOro pa3MHOMKe-
HHsA. Meiio3 1 ero 0M0J10rH4ecKoe 3HAYeHHE.

Meii03 KaK LUTOJIOTHYECKas OCHOBA 00pa30BaHUS M Pa3BUTHUS MOJIOBBIX KJIETOK (TaMeT).
®da3bl U CTaAWM MEPBOTO M BTOporo Meiorudeckux aeneHuit. Ocodbennoctu cunre3a JJHK B
Meio3e. 3HaueHHe CHHANTHYECKOr0 KOMIUIEKCa U €ro CTPYKTypa. XapaKTepHble yepThl Mpodazbl
1 meiio3a. OOmiast XapakTepUCTHKAa OCHOBHBIX cTaauil mpocdasbl 1 (JIENTOTEHbI, 3UTOTEHBI,
MaXUTEHbI, TUIUIOTEHbl M JUaKrWHe3a). MexaHU3Mbl KOHBIOTAIMH TOMOJIOTHYHBIX XpPOMOCOM B
Mmeno3e. KpoccuHroep u ero 3HaueHue. PacxoxaeHHE TOMOJIOTMYHBIX U HErOMOJIOTMYHBIX
XpOMOCOM B Meio3e. [IpuHInnuanbaele pa3indus NOBEACHUS XPOMOCOM B MEH03€ U B MUTO3E.
[NannongHoe M IUIUVIOMAHOE YHMCIO XPOMOCOM. 3HAUEHUE PEAYKIUM YHCIA XPOMOCOM.
['enetnyeckoe 3HaueHue Meio3a. UepenoBanue ramiodasbl U AUMI0(a3sl B )KU3HEHHBIX ITUKIAX
pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

Tema 1.3. 'ameTorenes u onji0oa0TBOpeHne y ;kUBOTHbIX. Heperyasipuble TUIIBI MO-
JIOBOT'0 Pa3MHOKeHHUSI.
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Jametorenes y *HMBOTHBIX M 4esioBeka. CriepmMaTorameToreHe3 u oorameToreHes daszbl
raMeToreHes3a: pa3MHOKEHUs,POCTa,co3peBanus,hopMupoBanus.O0IEe YepThl W Pa3TUIHS.
Om1010TBOPEHHUE Y KUBOTHBIX.

Tema 1.4. CnioporameTroreHes M omnjiogoTsopenue y pacrenuii. Hepery/sipubie Tunbl
M0JIOBOT0 PA3MHOKEHHsI Y PACTEHHIA.

CnoporaMeTorese3 y pacTeHUN: MHKPOCIOpOreHe3 M merocmnoporene3. CxojactBa u
pasIuyus B Pa3BUTHH IMOJOBBIX KJIETOK y )KUBOTHBIX M PACTEHUH.

Oo6mue u cienuduyeckre 9epThl IPoIecca OIIOA0TBOPEHUS Y PACTEHUHN 1 )KUBOTHBIX.

Heperynsipabie THUIBI TTOJIOBOTO PAa3MHOXKEHHUS: MAPTEHOTCHE3 W allOMUKCHC, THHOTCHE3,
aHJIPOTreHE3.

PA3JEJ 2. XPOMOCOMHBIN YPOBEHb OPTAHU3AIIMA TEHETUYECKOI'O
MATEPHAJIA

Tema 2.1. AAxgpo. CTpykTypa M XMMHYecKHii cocTaB nHTepda3Horo siapa. Poas saapa
B )KHU3HEACATEIbHOCTH KJICTKH.

Snpo. Ctpoenne n pyHKIMN HHTEP(}HA3HOTO sIpa. 3HAYCHUE SACPHBIX CTPYKTYP B XpaHe-
HUM U pean3aluy reHeTHYecKol HH(OpMaIK B KIIETKE.

Tema 2.2. CTpyKkTypHasi opranu3anusi XpoMocom

CrpykTypHast opranuzanus xpomocoM. Opranusanus HacJIeICTBEHHOI0 MaTepuaa y Inpo-
KapuoT U 3ykapuot. MonekymsipHas opranuszauusa xpomocom. JJHK, PHK, ocHOBHbIE 1 KHUCIBIE
6enku. VIoHBI METaUIOB U MX POJb B CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHU3allMd XpOMOCOM.
VYHukanpHble U OBTOpsitoIIMEcs nocienosarenbHoctu. CarennutHas JJHK u ee cBoiicTa, 10ka-
JIU3anus B XpOMOCOMAX, CBSI3b C T€TEPOXPOMATHHOM.

HanmonexyisipHas opranusanus xpoMocom. HagMouekyisipHbIe KOMIIOHEHTBI XPOMOCOM.
VYpoBHHU OpraHu3alny XpoMaTHHA: HyKJI€OocOMa, HEKJIEOMepa, XpOMOMEpPa, XPOMOHEMA, XpoMa-
TUJA U UX XapaKTEPUCTUKU.

Opranuzanys MUTOTHYECKOH XPOMOCOMBI. DJIEKTPOHHO-MUKPOCKOIINYECKOE CTPOCHHME,
CHUpaIu3alus U YKIJIaJIKa XpOMOCOMHBIX HUTeH. CTpoeHHe TeJIOMEPHBIX U LIEHTPOMEPHBIX paiio-
HOB. OceBble 3JIeMEHTHI XpOMOcoM. Mopdosiorusi, XMMUYECKOe CTPOCHHE, YCIOBHSI BBISBICHMUS,
UX pOJIb B OpraHU3alli MUTOTHYECKOH XpOMOCOMBI. MOIeT MUTOTUYECKOW XPOMOCOMBI.

CTpyKTypHO-IIPOCTPAHCTBEHHAsI OpraHu3anus XpoMocoM. /luHamudeckast nossipHas Mo-
JIeJIb MPOCTPAHCTBEHHOW OpraHu3alliyd MUHTEep(a3zHOro sapa. 3aKOHOMEPHOCTH MPOCTPAHCTBEH-
HOW OpraHu3ali XpOMOCOM B KJIETOYHOM LIUKJIE. MeXaHU3MbI IPOCTPAaHCTBEHHON OpPraHU3aluN
XPOMOCOM: CBSI3b XPOMOCOM C SIACPHON MEMOpPaHOM, MEKXPOMOCOMHBIE acCOIMaIiU. S epHbIi
MaTpPHUKC 2-CKeJIETHasl CTPYKTypa Apa, CTPOEHHUE, POJIb B APXUTEKTOHUKE XPOMOCOM.

Tema 2.3. DyHKUMOHAJBbHBIE TPEOOPA30OBAHUS XPOMOCOM

@OyHKIMOHANBHBIE TpeoOpazoBaHust XxpoMocoM. Criupanu3anus U Jecupaln3anus — oc-
HOBA CTPYKTYPHO-()YHKIMOHAIBHBIX MpeoOpazoBaHuil XpOMOCOM. Dy- U TeTepOoXpoMaTHIeCKOe
COCTOSTHUE XPOMOCOM KaK MEXaHU3M PETYJISLUN T€HETUYECKON aKTUBHOCTH. KOHCTUTYTUBHBIN U
(bakynbTaTUBHBIN rerepoxpomaTit. [logoBoi XpoMaTHH. DyXpOMaTHHOBBIE U T€TEPOXPOMATHHO-
BbI€ pailoHbl XpoMocoM. OcoOEHHOCTH CTPOEHUS, JTOKATU3aIUY B XPOMOCOMaXx, OBEJICHHUE B KJle-
TOYHOM IIMKJI€, OCHOBHBIE CBOMCTBA, QYHKIIUHU, CPABHUTENIbHbBIE XapaKTEPUCTUKU. DPPEeKT moo-
KEHUS.

JuddepennnanbHOe OKpaIMBaHUE KaK METO/I BHISIBIIEHUS T€TEPOXPOMATHHOBBIX CErMEH-
TOB. TUIBI 1 MEXaHU3MBI JU(PPepeHIINATBLHOIO OKpaluBanus. JInHelHas GyHKIMOHATIbHAS HEe-
OJIHOPOJAHOCTH MeTa(a3zHOU XPOMOCOMBI.

[{uTonornyeckre MeXaHu3Mbl peIUTUKAIIMU. XapaKTepUCTHKa UHTEP(}a3bl U ee MepHOIOB.
cunre3 /JIHK n ynBoenne xpomocom. [TonykoncepBaTuBHbIN xapaktep pernkanuu JJHK xpomo-
coM. OnbITel Telnopa. ACHHXPOHHBIN XapaKTep PEIIMKALMYA XPOMOCOM U UX palloHOB. EquHUIIBI
permnkanuu. [IpencraBnenue o perumkone. Perymsuust cunteza JIHK. Ponb sinepHoii 060m0dku
B perunkanuu JJHK. AMmndukanus reHoB ¥ reHeTH4ecKast Ipupoa 3TOro sBJIeHus. | eHeTnde-
CKHH KOHTPOJIb PEIUIMKALINH.
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[MuTomornyeckue MeXaHu3Mbl TpaHCKpunuuu. Crnupanusanus U AeCIUPaIN3alns XpOMO-
COMHBIX HUTEHM KaK OCHOBA PETYJIALIMU UX T€HETUUECKON aKTUBHOCTH. | NTAHTCKUE XPOMOCOMBI.
[TosmmTeHHBIE XpPOMOCOMBI. XpOMOCOMBI TUIIA «JIAMIIOBBIX LIETOK).

@OyHKIMOHAIBHO aKTHBHBIE JIOKYCHl XPOMOCOM: MEXIHCKH, My]bl, Koibla bansOunu,
HETIIH, SIPBIIKOBBIA OpraHn3aTtop. XpoMoMepHas OpraHu3alus XpoMocoM, (PEHOMEH U T'€HeTH-
yeckuii cmbici. JIHK B xpomomepe. Pons xpomocom B pouiecce auddepenuupoku. [lyddunr B
oHToreHese. Llutonornueckoe kapTupoBaHue reHoB. [IpoGieMa UTOIOrHYECKOr0 aHaIora rexa.
['unoresa ouH TUCK (XpOMOMEP) — OJIUH T€H.

[MuTtonornyeckue MexaHu3Mbl cerperaninu. CriocoObl cerperaluy XpoMocoM IIpu aMUTO3E,
MHTO3€, Meii03€e. DBONIONMOHHASA KOHIENIIHS XpoMocoM. LuTonornyeckie MexaHu3Mbl peKOMOU-
HaiMu. Meio3 kKak MexaHu3M pekoMOuHanuu. L{uTojoruueckue OCHOBBI 3aKOHOMEpPHOCTEH
HacsenoBanus. Ctaauu Meio3a. KpoccuHrosep, ero oCHOBBI, TMIIOTE3bI M MeXaHU3MbI. CoBpe-
MEHHbIE IIPEJCTABICHUS O MOJIEKYJISIPHBIX MEXaHU3MaxX pekoMOuHanuu. HepaBHbIM KpOCCHHIO-
BEp U €ro TeHETUYECKOE 3HAUCHUE.

Konbroranus xpomocom, Mexanu3Mbl. CHHalITOHEMAJIbHBIM KOMIUIEKC, YIbTPACTPYKTYP-
HbIe 0COOCHHOCTH M OMOXMMHYECKasi OpraHu3anus, mpeodpazoBanue B meiose u Qpyukiuu. Co-
MaTH4yecKasi KOHbIOraus, (PEHOMEH U CPaBHUTEINIbHAS XapaKTEePUCTHKA.

buoxumus meiosza. 3urorenHas u naxutreHHas J{HK, rucronsl meiio3a, ux xapaxkrtepu-
CTUKH M QyHKUMU. ['eHeTHuyeckuii KOHTpouib Meio3a. MelloTuueckre MyTalluu U UX XapaKTepH-
ctuku. [lyckoBble MexaHU3Mbl Melio3a. LluTorenernueckne MeEXaHu3Mbl CTEPHIIBHOCTH.

V3MeHeHne XpoMOCOMHOr0 Habopa

CTpyKTypHBIE H3MEHEHHS XPOMOCOM U UX Kiaccudukanus. BoaMokHbIe MEXaHNU3MBI BO3-
HUKHOBEHUSI XPOMOCOMHBIX MEPEeCTpoeK. XPOMOCOMHBIE M XpoMaTHHbIe abeppauuu. AHadas-
HBIHA ¥ MeTaga3HbId aHAJTN3 XPOMOCOMHBIX MEpecTpoek. Jlenenun u AyTuiMKauy TeHeTUYeCKOro
MaTepuaia, UX BO3HUKHOBEHUE U IIPOSIBIEHUE B MUTO3€ U Meiio3ze. uBepcun. I'enetnueckue u
LUTOJIOTUYECKHE METO/bl BbIIBICHUSI MHBepcui. TpaHciokalny, BO3HUKHOBEHUE, 3BOJIOLNOH-
HOE 3Ha4YeHHE. | 'eHeThUecKne U HUTOJOTUYECKUE METOBI BBISIBJIICHUS TpaHcinoKkauuid. CecTpuH-
CKH€ XpOMaTH/IHble 0OMEHBI, UX MPOUCXO0KIEHUE, IPUPOA U IPUKIIATHOE 3HAUCHHE.

Tema 2.4. Kapuotun. Iloctpoenne kapuorpaMmsbl. JBOJIIONHMA KAPDHOTHIIA

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

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

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

Opomonus kapuoTumna. [IlpeodbpazoBanue kapuoTumna B ¢pusorenese. JuciokaonHas ru-
nore3a M.C. HaBamnna. YncaeHHbIE N3MEHEHUS XPOMOCOM, AUILION 1N, TOJINTeHus. Mi3MeHeHne
konunuectBa JJHK. I'etepoxpomarun u sBomonus kapuortumna. [IpeodpazoBanue kapuoTuma B OH-
TOreHe3e. DHIOMHUTO3, HOJIUTEHUs, noaumounaus. x poss B mporeccax auddepenumposku. [u-
MUHYLMS ¥ 3nuMHuHanud. [IpoGiaema nuToreHeTHuecKoi HecTabUIIbHOCTH XPOMOCOMHOT'O Habopa
B KyJbType KJIETOK. [ eHeTHueckoe 3HaueHHue CMEHbI TUIOMIHOCTH. LluTonornueckas HecTabuiIb-
HOCTb KaK MEXaHHU3M afantanuu. MoOUIbHbIe TEeHETUUECKHE FIEMEHThI M BUPYCHI KaK (PaKkTOpBI
[IUTOr€HEeTHYECKONW HECTAaOUILHOCTH.

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

Tema 2.5. HexpomocoMHoOe HacJIeJ0BaHKeE.

Hexpomocomuoe nacnenoanue. JIHK nnactua, myrauuu nnactua. JTHK mutoxonapuid.
MyTauun MUTOXOHAPUN. 3HAUEHHE HEXPOMOCOMHOTO HACIIEIOBAHHUE B KIIETKE.



4 METOAUMYECKHUE PEKOMEHJAIIUHU (YKA3AHUA) JJISA CTYAJEHTOB
IO N3YYEHUIO JUCIUAIIJIMHBbI

IIpy M3y4yeHUH AUCHUIUIMHBI HEOOXOAMMO HCIOJIb30BaTh 3HAHUS 3aKOHOMEpPHOCTEH
OpraHu3aluy KUBOM MaTEPUM Ha KJIIETOYHOM YPOBHE, pACCMATPUBAs CTPYKTYPY U OpraHU3ALMIO
KJIETOK IPOKAPUOTHYECKOTO M JYKAPUOTUYECKOIO THUIIOB; LUTOJOTMYECKUE OCHOBBI HX
PasMHOKEHHSI U OCOOCHHOCTH (DOPMHUPOBAHHS IOJIOBBIX KIETOK Y Pa3HbIX BUAOB JKHBBIX
OopranusMoB. M3yueHMe XPOMOCOMHOIO YpPOBHsS OpraHU3allid T'€HETUYECKOro Marepuasia
IIOKA3bIBACT 3HAYCHUE BCEX SJEPHBIX CTPYKTYpP B HACJIECACTBEHHOCTH M YKU3HEAEATEIBHOCTU
KJIETOK, POJIb XPOMOCOM KaK MaTepUaIbHbIX HOCUTEIEH FeHeTHUYeCKON nHpOopMalLUH.

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

B koHme wu3yueHuss y4eOHOM IUCLMIUIMHBI IPOBOAUTCS KOHTPOJIb 3HAHUM ¢
HCIIOJIb30BAHUEM TECTOB MJIM YCTHBIX OTBETOB, IPOBEPKOM MPAKTUYECKUX YMEHUU U pELICHUEM
TUIIOBBIX 3a7a4.

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

OnHoit n3 popm opranu3anuu y4eOHO! NeSTETbHOCTH SBISICTCS IeKyUs, IMEIOIIAs IIETTbI0
JlaTh CUCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUN 110 IUCLHUIUIMHE. BONpocCkl, BO3HUKILNE B
XO7Ie JICKIMH, PEKOMEH TyeTCs 3alMChIBATh HA MOJIAX, U TIOCIIe OKOHYAHUS JIGKIIUU OOpaTUThCA 32
pa3bsCHEHUsIMHU K IpernojaBaTento. Heo6xonumo akTUBHO paboTaTh ¢ KOHCIIEKTOM JIEKLIUU: 10-
CJI€ OKOHYAHHs JIEKIIUM PEKOMEHAYETCS IIEpEYUTaTh CBOU 3aIIMCH, BHECTHU IIOIPABKU U JTOTIOJIHE-
HUS Ha noyisAX. KOHCIEKTHI JIEKIIMHA PEKOMEHAYETCS] UCII0Ib30BaTh TP IOATOTOBKE K IIPAKTHYeE-
CKMM 3aHATHAM U 3K3aMeHy. Ha Jleknusax onpenensrorces 3ajaHus 110 CaMOCTOSTEIbHOMY U3y4e-
HUIO yueOHOM M HayuyHOU JIUTEepaTyphbl, BEASTCS JUAJIOT C IPEIolaBaTesieM, I03TOMY O4€Hb BaXKHa
PETYJISIPHOCTD MOCEIIECHHUS JICKIIHA.

IIpu uzyuenuu u npopabomke meopemuyecKko20 Mamepuaia Heobxoo0umo:

® [IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATUHA MaTEpPHaJl U JIOIIOJIHUTD €r0
C YY4E€TOM PEKOMEHJOBAHHOM 110 JAHHOW TEME JIMTEPATYPHI;

eIIpU  CAMOCTOSITEIBHOM  M3Y4YEHUMM  TEOPETUYECKOM  TEMBl  HMCIIOJIb30BaTh
PEKOMEHI0BaHHYIO JIUTEPATYPY;

® OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI, IIPEICTABICHHBIE B IPAKTUKYME WM CHCTEME
AJIEKTPOHHOM MOAJIEPKKU 00YUEHHUs IO COOTBETCTBYIOLIEH TEMe.

Ipaxmuxym no nucuuninHe «L{uToreHeTnka» mpoBoAUTCS B BUJIE J1aOOPATOPHBIX padoT,
BKJTIOYAOIUX CaMOCTOATEIbHOE U3yUeHHE MHKpOIpenaparoB, ¢pororpaduii, BUaeohuIbMOB U
IIPOYMX HAIJISIHBIX TOCOOUH, pemeHue 3aaad. [IpakTukyM 1o3BosisieT yriiyOuTh 1 3aKpenuTh TEO-
peTrndecKre 3HaHus, TOJyYSHHbIE Ha JIEKLIUAX U B ITPOLIECCE CAMOCTOSTENbHOM paboThl ¢ yueOHOM
auTeparypoil. Ha kax10M 3aHATHHM TPOBOANUTCA IPEIBAPUTEIBHBIN OIIPOC MO U3YYEHHOU U HOBOM
TEMaM.

[Ipu moAroToBKE K MPAaKTUYECKOMY 3aHATHIO HEOOXOIUMO:

® U3y4UTh, IOBTOPUTHh TEOPETUUECKNI MaTepHUal 110 33JaHHON TEME;

® U3y4NUTh MATEpUaJbl IPAKTHUKyMa 10 3aJaHHOU TEME;

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

Jlo Hauaa 3aHATHS JEKYPHBIE CTYIEHThI 00s3aHbI MOTYYUTh Ha MOATPYIIITY COOTBETCTBY-
JOLIYIO0 METOJIUUECKYIO JJUTEPATYPY B UUTATHHOM 3aJI€, a 10 OKOHYaHUU paboThl — c1aTh. Kaxplii
CTYJEHT CaMOCTOSATEIBHO MPUBOJIUT CBOE pabouee MECTO B MOPSIOK U BO3BpAILlaeT Ha MECTO TO0-
JIy4YE€HHBIE MaTEPHUAJIBI.

Bo BpeMs  mpakTMKyMa  CTy[E€HTBI ~ CaMOCTOSITEIBHO  IPOBOJSAT  U3YYCHHE
IIUTOI€HETHYECKUX MPENapaToB, BBIMOJHAIOT Ja0opaTopHble pPabOTHI B COOTBETCTBUU C



9

MPEJICTaBICHHBIMU  METOJMKAMH, pEelIaloT THUIOBbIE 3a7aud, OQOpMISIOT TeTpaab U
IIPEJICTABIISIIOT Ha IPOBEPKY IPENIOAABATEIIIO.

[IpormyieHHble 3aHATUS OTPadaTHIBAIOTCA CTYACHTAMU CAMOCTOATEIBHO B JJHHU U Yachl, OT-
BOJIMMBIE JIJISl ATUX LieJieH (110 pacluCaHuIo).

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

Memoouueckue ykazanus no op2aHu3ayuu 6HeayoOumopHol camocmoamenrbHol padomasi.

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

e paboTa ¢ Hay4HOIl 1 y4eOHOM TUTepaTypoii;

® [I0JITOTOBKA pedepaToB U MyJIbTUMEIUHHBIX MTPE3CHTAIIHI;

® [10ITOTOBKA K OIIPOCaM, 3a4eTy.

3amaun caMOCTOSITEILHON pabOTHhI:

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

® BEIpa0OTKA YMEHHUS CAMOCTOSITENbHO U KPUTUYECKH TOAXOIUTh K N3y4aeMOMY MaTepHaiy.

Pexomenoayuu no pabome c nayuHotl u yueoHou 1umepamypou

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

e J[eJ1aTh 3alKCH MO XOIy YTEHHsI B BHJI€ TPOCTOTO UM Pa3BEPHYTOrO IIAHA;

e y3y1araTh MH(OPMAIIMIO TE3UCHO WK OJPOOHO;

® COCTaBJIATH CXEMbI U TaOJIHIIbI, 1€JaTh PUCYHKH;

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

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

Pexomenoayuu no noocomosxe peghepama

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

Pedepar — nucemennas padora oobemoM 10-15 medaTHBIX CTpaHUII, BHITIOJIHIEMAs CTY-
JICHTOM B T€UEHHE JUIUTEIBHOTO CpoKa (0T 0HOM Henenu 10 Mecsua). Pedepat (ot nat. referrer
— JIOKJIaJIbIBaTh, COOOIIATH) — KPATKOE TOYHOE U3JI0KEHUE CYIIIHOCTH KaKOTr0-JIN00 BOMPOCA, TEMBI
Ha OCHOBE OJIHOM MJIM HECKOJIbKUX KHUT, MOHOTpaduii UM APYTUX MEPBOMCTOYHUKOB. Pedepat
JOJIKEH CO/IepKaTh OCHOBHBIE (PAKTUUECKHE CBEIEHUS M BBIBOABI IO PACCMaTPUBAEMOMY BO-
npocy. Temy pedepara MoKeT IPEUIOKUTH MPETOAABATENb WK CaM CTYCHT, B IIOCIEAHEM CITy-
yae OHa JI0JKHA ObITh COTJIacoBaHa ¢ MperoaaBaTesieM.

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

TpeboBanus K A3bIKy pedepara: OH JOIDKEH OTIMYAThCS TOUHOCTBIO, KPATKOCTBIO, SICHO-
CTBIO U MTPOCTOTOI.

Crpykrypa pedepara:
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- TUTYyABHBIN JTUCT

- Ornapnenue (TU1aH, COAEPKaHNE)

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

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

- 3aKJIIOUEHUE COAEPIKUT INIaBHbBIE BBIBOJbI U3 TEKCTA OCHOBHOM YacTH.

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

Pexomenoayuu no noocomoske coobujenusi ¢ Myn1bmumeOutiHol npesenmayuei (00k1aoa)

YcTHOE coo0IIeHHE JIeNaeTcs B X0/1€ MPAKTUYECKOTO WIIH JIEKIIMOHHOTO 3aHSTHSI, IIPOBO-
JMMOTO B MHTEPAKTUBHON (hopMe — UYTO MOjApa3yMeBaeT OOCYKIECHHE HM3JIaraéMoro Marepuana
CTyJeHTaMH rpynnbl. TeMbl [uis cooOIIeHni mpeaiararoTes MpernojaBaTesieM WId BhIOUParoTCs
CTYJICHTOM CaMOCTOSITETILHO (B ATOM CIIy4yae HY»HO COTJIacOBaTh TeMy C mpernojaBarenemM). Co-
oOlIeHe TOJKHO PaCKpBIBATh 3asBICHHYIO TeMY, ObITh JOCTATOYHO KPATKUM, XOPOILIO HILIIO-
CTPUPOBAHHBIM, HAyYHO OCTOBEPHBIM. MCTOUHMK MH(MOPMAIMH U WILTIOCTPAIMA 00s3aTEIHHO
JOJKEeH yKa3bIBaThesl. MIHGOopMaIuio HyKHO U3J1araTh MOCIEA0BATEIbHO U JIOTUYHO, CIEAys 3a-
paHee COCTaBJIEHHOMY IIJIaHy COOOILEHUS.

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

Ne KosunuectBo
HaumenoBanue (I)OpMI)I/BI/[)ILI Jacos, B
pa3aena (TeMbli) CaMOCTOSITEILHOI COOTBETCTBUM €

padoThI yueHo-
TeMaTH4YE€CKUM
MJIAHOM
1. Beenenue. 2
2. Tema 1. [urorenernka kax | 3yuyenue OCHOBHOM u 2
Hayka. Mcropus CcTaHOBIIEHUS. | JONOJIHUTENBHON JIMTEPATYPHI,
IIpeamer, nenu u 3a1a4u. co0eceloBaHuE
3. Pazgea 1. IuTosormveckme 12
OCHOBBI HACJICACTBEHHOCTH.
4. Tema 1.1. Tunsl kieTounoit op- | 3yuenue OCHOBHOM 5 4

ranu3anyu. JKu3HEHHBIM IUKJ | JOTIOJHUTEIBHOM JIUTEPaTypHI.
knetku. Ilepemaua renetude- | BeimonmHenue tecra

cKoi mH(popMaIu B mpoiiecce
Oecronoro pasMHoXKeHus. Mu-
TO3 U €r0 THUIIbI.

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

JOTBOPEHME y KUBOTHBIX. He- | momonHuTENnbHONW aMTEpaTyphl
peryisipHele THUINBI I0JOBOro | BeimonHeHue Tecta
Pa3MHOKEHHS.
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1. Tema 1.4. Cnoporamerorenes u | 3yuenue OCHOBHOM u 2
OIJIOJJOTBOPEHHE Y PACTEHUIl. | JONMOJHUTEIBHON JIMTEPATypHI
Heperynsipasie Tumsl nosjoBoro | [ToaroroBka Kk KOJUIOKBUYMY
Pa3sMHOXKEHUS Y PACTCHUH.

8. Paznen 2. XpomocomHbIit 16
YPOBeHb OPraHW3alUM TeHe-

THYECKOr0 MaTepu.jia

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

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

[TonroToBka kK codece10BaHUIO

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

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

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

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

IlonroToBka K KOJUIOKBUYMY H
HanucaHue pedepara.
UTOro 30

5 MPAKTUKYM 110 IMCHUIIJIMHE

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

3AHATHUE Ne 1
KJIETKA KAK CTPYKTYPHAA U ®YHKIIMOHAJIBHASA EJUHUIA KUBbIX
OPT'AHU3MOB ([Iuckyccusi)
LIEJIb: 3y4nTh 0COOEHHOCTb CTPOEHUS U (PYHKIIMOHUPOBAHHSI PACTUTEIBHBIX M )KUBOTHBIX KJIe-
TOK.
Bormpocs! 17151 TOATOTOBKY K AMCKYCCUU:
1. Uctopust OTKpBITHS KIIETKH;
2. OCOOGEHHOCTH CTPOEHUS MMPOKAPUOTUUECKOM U 3YKapUOTHYECKON KIETKH;
3. CxojcTBa M pa3nuyMsi paCTUTEIbHON , )KUBOTHOM ,IpUOHON 1 OaKTepuanbHOMN KIETKH;
4. .OcoOeHHOCTH TeHEeTHYECKOT0 arapara MpoKapuOTHIECKOM U DYKapHOTHUECKOH KIIETOK.

Jlureparypa:

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

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

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

4. Kumynes, 1.®. O6mas u monekyisipHas reneruka /U.@. XKumynes. — HoBocubupck: Cuo.

yHUBED. U31-Bo, 2007. — 479 c.
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5. [lyxanbckuit, B.A. Beenenue B renetuxy /B.A. Ilyxansckuii. — M.: KomocC, 2007. — 224 c.
6. [luroreneruka: yuaeOHOE TTOCOOME ISl CTYJICHTOB MEIarOrMYeCKUX BY30B / aBTOP-COCTaBU-
tenb B.®. Kupcanosa. — binarosemenck: U3a-so BI'TTY, 2008. — 130 c.

3AHSTHUE Ne 2
UTOJIOrMUYECKHAE OCHOBBI MUTO3A. ONPEJIEJEHUE MUTOTHYECKOM
AKTUBHOCTHU TKAHHU U TPOAOJI)KUTEJBHOCTHU ®A3 KJIETOYHOT'O
HUKJIA
LIEJIb: Hayuutbcs pacrio3HaBaTh KJICTKH Ha Pa3HbIX CTAAHMSIX KICTOYHOTO IIMKIIA, ONPEICIISATh
MHUTOTHYECKYIO aKTHBHOCTD KJIETOK TKaHU U3y4aeMOro MUKpOIpenapaTa v MpoJ0KUTEIbHOCTh
(a3 cOOCTBEHHO MUTO3A.
N3YYAEMBIE BOITPOCHI:
1. Muro3. ['eHeTH4eCKast CyIIHOCTh MUTO3A.
2. Knerounsrnii muxi. [ToHsTHE KIIETOYHOTO MHKKJIIA, €r0 epruoasl (nHTepdasza, coOCTBEHHO MHU-
TO3, HHTEp(aza).
3. ®a3wl MmuTo3a (Ipodaza, Meradasza, anadasa, Tenodasza) UX XapaKTSPUCTHKA.
4. Twunsl MUTO3a: aMUTO3, (PparMeHTaInsl, SHAOMUTO3, TIOJTUTEHUS, TOTUILTOUIHSL.

JIABOPATOPHAS PABOTA Ne 1
TEMA: onpezaeneHrne MUTOTHYECKONH aKTUBHOCTH TKaHU M IPOIOJDKUTEIBHOCTHU (a3 KIETOYHOTO
LUKJIA.
[lens: HayunTbcst onpenensaTbs COCTOSHHUE KIETKH Ha KaXJA0W CTaJNM KJIETOYHOI'O LMKJIA, MUTO-
TUYECKYI0 aKTUBHOCTb TKaHU U IIPOJIOJDKUTEIBHOCTD (ha3 MUTO3A.
XOA PABOTDI:

1. Ha Gosbi1oM yBeIMYEHUN MUKPOCKOIIA PACCMOTPETh TOTOBBIM MUKpOIIpenapaT KapuoKuHe3a

B KOpelIKe JIyKa. [Ipon3BecTy moacyer KonmuecTna KJIETOK, HAXOAAIINXCS HAa pa3HbIX CTAIUAX

KJIETOYHOI'0 LIMKJIA B TPeX MoJisix 3peHusi. [lomyueHHble JaHHbIE 3aHECTH B TaOJIMILy.

No mons 3pe- Nurtepdaza [Tpodaza Meradaza Amnadaza Tenodaza
HUS ) dDn M) (A) (M

1.

2.

3.

Cpennee

%

Hcnone3ys cpeqHee 3HaUeHHE JaHHBIX TaOMuIel Nel paccuuTaTh MUTOTHYECKH HHACKC 11O
dbopmyre:
[T+M+A+T
N+HTT+-M+A+T
U OTIPEICTUTh MUTOTHYECKYIO0 aKTUBHOCTh TKAHH I10 TaHHOM Ki1accu(UKAINN:
0-300 % -nuskas
301-600 % -cpennss
6onee 600 % - BeICOKas
Paccuntarh mpogomKUTENsHOCTD (a3 cOOCTBEHHO MHUTO3a O PopMyTIe:
IT cp.
[I+M+A+T

Mcp.
[T+M+A+T

Acp.
I[I+M+A+T




=

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

Tema 1.2. Ilepenaua reHernyeckoii mHopManum B _npouecce Mo0JOBOr0 Pa3MHOKEHHS.
Meiio3 1 ero 0M0JIOrH4YecKoe 3HAYCHHUE.

3AHATHUE Ne 3
IUATOJOTHYECKHE OCHOBBI MEMO3A. CXEMA MEHO3A ITIPO®A3BI 1.
CXOJICTBA M PA3JIMUMS MUTO3A U MEMO3A
LIEJIb: M3yunTh 1 3apHcoBaTh CXeMy CTpOeHHs mpoda3sl 1 peayKIIMOHHOTO JIeIeHusT Meio3a 1
BBISIBUTH YEPThI CXOJICTBA M OTJIMYMS B IPOLIECCAX MUTO3a U MEH03a.
N3YYAEMBIE BOITPOCHI:
Meiio3. ['eHeTHueckast CylIHOCTh U 3HAUEHUE MEW03a.
Penykimonnoe nenenne Meiosa: mpodaszal (mpoientoTeHa, JeNTOTeHa, 3Ur0TeHa, MAaXUTCHA, JIH-
IJIOTEeHA, TuakuHe3), Mmetodasal, anadaszal, renodasal.
DKBaIMOHHOE JIeJICHHE Meio3a: podasa 2, merodasza2, anadaza2, renodazal.
JIABOPATOPHAS PABOTA Ne2

3ajiaHue:
Hcnone3ys nmuTepaTypHble JaHHBIC, TAOIUIBI U TOTOBBIE MHUKPOIIPENapaThl, 3apUCOBaTh CXEMY
ctaauit mpodasel 1 penyKIMOHHOTO JIeJICHUS MeH03a U BBICIIUTh UX OCHOBHBIC YEPTHI.
3anoaHUTh TaOJIUIly CXOJCTBO U OTJIWYHE B MPOLIECCaX MUTO3a M MeH03a.
Craguu u dassl Muro3 Meiios

3. Brsox:

Tema 1.3. 'ameTorenes u OIJI0A0TBOPeHHE V KMBOTHbIX. Heperyjasipuble THIIbI 110J0BOI0Q
Pa3MHOKCHUSA.

3AHATUE Ne 4
TAMETOT'EHE3 Y )KUBOTHBIX. OINIOJOTBOPEHME. JIPOBJIEHUE SAHUIIE-
KJIIETKHU. CXEMA YEPEJOBAHUSA T'AILJIO - U JUITIJIO®A3BI B ITPOLECCE TI'A-

METOI'EHE3A
LEJIb: N3yunTh MexaHU3MBbI 0Opa30BaHMsI MOJIIOBBIX KIETOK Y KUBOTHBIX, PETYJISIPHBIC U Hepe-
TYJISIPHBIE TIPOIIECCHI OIJIOIOTBOPSHHUS.
N3YUYAEMBIE BOITPOCHI:
OCHOBHBIE dTaIlbl FTAMETOreHE3a Y )KUBOTHBIX.
Om1o10TBOpEHNE Y )KUBOTHBIX. HeperymnspHbie TUIIBI pa3MHOXKEHHS (TTapTEHOTeHe3, THHOTEHE3,
aHJPOTEeHE3).

JIABOPATOPHAS PABOTA Ne3
3AJIAHUE:

CocTaBuTh CcXeMy 4YepeNoBaHHs Tamio- W Aumioda3bl B Mpolecce TramMeToreHesa u
OIINIOAOTBOPCHUSA Y ) KMBOTHBIX.
PaccMoTpeTs o1 MUKPOCKOIIOM U 3apUCOBATh CXeMY JPOOJICHUS SHIIEKIETKY.

Tema 1.4. ConoporameroreHes M OILIOAOTBOpeHHMe vV pacrenuid. HepervjisipHble THIbI
MOJIOBOr0 PA3MHOKEHHUS V PACTCHHUH.

SAHATHUE Ne 5
CIIOPOTAMETOTEHE3 Y PACTEHHI 1 OIVIOAOTBOPEHME. ONPEJIEJIEHUE
OEPTUJIBHOCTHU U CTEPHJIBHOCTH IIBIVIBIHEBBIX 3EPEH.
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LEJIb: M3yunth MeXaHU3Mbl 00pa30BaHMS MOJIOBBIX KJIETOK y PACTEHUH, PETYJISIPHBIC U HEpPETy-
JISIPHBIE POLIECCHI OIIIOJOTBOPEHMS.

N3YUYAEMBIE BOITPOCHBI:

OcHOBHBIE 3TaIlbl CIIOPOraMETOI€HE3a Y paCTEHUM.

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

3AJIAHUE:

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

JIABOPATOPHAS PABOTA Ne4
TEMA: Onpenenenue GpepTHIBHOCTH U CTEPUIIBHOCTH MBUIBLEBBIX 3€pEH Y PaCTCHUH.
[IEJIb: Hayuutbcs pa3nuyaTh CTEpUIIbHBIE U (EPTUIIbHBIE IBUIBLIEBBIE 3€PHA, POU3BOAUTH UX
MOJICYET U ONPEAEIIATh IPOLEHT PEePTUIBHOCTH.
XOJ1 PABOTBI:
N3y4uuTh METOAMKY IPUTOTOBJIEHUSI BpDEMEHHBIX MUKPOIIPENapaToOB CLIOCOOOM alluTOKAPMHUHHOTO
OKpAaILLMBaHUS.
[TpurotoBuTh 3-4 MUKpoOIIpenapaTa MbUIbLIEBBIX 36PEH KOMHATHBIX PACTEHUI, paCCMOTPETH U 3a-
pucoBaTh MX (hOpMy, MPOU3BECTH MOJCUET (EPTHIIBHBIX U CTEPHIIBHBIX B TpeX MOJISAX 3PEHHUS,
HAWTH WX cpellHee KOJIMYECTBO U PACCUUTATh MPOLEHT GepTiiibHOCTH. [lomydeHHbIe JaHHbIE 3a-
HECTHU B Ta0JIULLy:

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

METO/IbI ITPUTOTOBJIEHW ST MUKPOITPEITAPATOB
1 METO/I (knaccuyeckas METOIUKA)
DTOT METOJI 1a€T BO3MOXHOCTh U3y4aTh TOHKYIO CTPYKTYPY KJIETOK JIFOObIX 00BEKTOB, TpeOyeT
TIIATENTFHOW TOJTOTOBKM MarepHala, 0ojiee TOHKOW METOJUKH HM3TOTOBIIEHUS MpEnapaTroB U
3HAYUTENBHYIO 3aTPaTy BPEMCHH.
2 METOJI
[TpuroToBneHNE BPEMEHHOTO MIpernapaTa He MOXKET OBITh PACIIPOCTPAHEHHBIM Ha BCE OOBEKTHI U
TpeOyeT uzbuparenapHoro noaxona. OH JaeT TOCTOBEPHBIC TaHHBIC i TPUTOTOBJICHHE IIPETIapaToB
TpeOyeT MEHBIIIe 3aTpaT TPyJa W BPEMEHH. DTOT METOJ JOCTYITHO MPUMEHSTHh B IIKOJAX MPHU
u3ydeHun kietku. Hambosee pacmpocTpaHeHHBIM CIOCOOOM MPHUTOTOBICHUS BPEMEHHBIX
MpermapaToB  SBIIIETCS aAlleTOKAPMUHOBBIA, COTJIACHO KOTOPOMY OOBEKTHI ITOJBEPTaOTCs
BO3JICHICTBUIO HACBIIEHHOTO pacTBopa KapmuHa B 45% ykcycHo#l kucinote. OCOOEHHOCTH
BJIUSTHUS TAKOH CMECH COCTOUT B TOM, YTO OHA OJTHOBPEMEHHO MPOU3BOAUT (PUKCAITUIO i OKPACKY.
dukcarus OCyIECTBISIETCS YKCYCHOM KUCTIOTOM, a OKpacka — kapMuHOM. KapMuH okpamimBaer
SJIpa U XPOMOCOMBI B TEMHO-KPACHBIH I[BET, YTO TIO3BOJISET MCIIOIH30BATh €TI0 JIJIS BBISCHEHUS MX
cTpoeHus. B HacTosiee Bpems aleTOKapMUHOBBIE Mperaparhl HCIONB3YIOTCS IS MOJcueTa
YUCIIa ICSAIIAXCS KIIETOK, YCTAHOBJICHHSI aHOMAJTUI BO BpEeMsI X JICJICHUS TP UCCIICIOBAHMSIX
MHUKPOCTIOPOT€HE3a, MEracloporeHe3a W CIepMaToreHesa, JUisl MOJAcCYeTa YWCIa XPOMOCOM.
HexoTopsie BpeMeHHBIE TIperapaThl MOXKHO CAENATh MTOCTOSHHBIMH.

METOJJUKA ITPUT'OTOBJIEHUA ALIETOKAPMUWHA
B xon0y 55Mi1. TUCTHIITUPOBAHHOM BOJIBI T00ABUTD 45 MII. YKCYCHOM KHCIIOTHI U 3-4 T. KapMHUHA
B BUJIE SIPKO-KPACHOTO MOPOIIIKA WM HEKPYITHBIX KOMOYKOB.
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3aKphIB KOJIOY BOPOHKOM, KUISITUTH CMECh Ha MeaiieHHOM orHe 20-30 MUHYT, HE JOMyCKasi BbI-
OpachIBaHMsI KHUITAIIECH KUJIKOCTH U3 KOJIOBI.
JlaTb cMecu OCTBITh U TPOPUIBTPOBATH B CKIISHKY C IPUTEPTOM MPOOKOIA.
Y CKOpEHHIO OKPACKH KAPMUHOM CITOCOOCTBYET HAJIMYHE B pACTBOPE HEOOIBIIIOT0 KOJTMYECTBA HKe-
Je3a, KOTopoe J100aBIIAIOT K CMECH B BU/JIE KaIlellb YKCYCHOTO JKele3a.
B nuTonornyueckoil mpakTHKe MPUMEHSIOTCS Pa3HbIE CIIOCOOBI MPUTOTOBJICHHUS AlleTOKAPMUHO-
BBIX IIPENapaToB, IpU KOTOPBIX OOBEKTHI WM Cpa3y MOJBEPraroTCs BO3JIECHCTBUIO CMECH WU
IpeBapUTENbHO (PUKCUPYIOTCS.

OKPACKA BE3 ITPEJIBAPUTEJILHOM ®UKCAITNHN
[Ipu u3ydyeHuu CiopoOreHHON TKaHU ¥ MbUIBLEBBIX 3€PEH MBUIbHUKU MOTPYKAIOT B KAILIIO alleTO-
KapMUHa Ha MPEJMETHOM CTEKJIEe U BBIABIMBAIOT UX cojep:kumoe. [lonas B pacTBop, CrioporeH-
Hasl TKaHb OBICTPO (PUKCHUPYETCS M HAUMHAET OKpAIIUBAThCs. Pa31aBUTh MBUTLHUKH MOXKHO CTCK-
JITHHOM IMaJI0YKOM WM MPH MOMOIIU JPYroro npeaMeTHoro crekia. [locne aToro kamio ¢ peak-
THUBOM 3aKpbIBalOT IOKPOBHBIM CcTeKJIOM. OKpalinBaHue 00bEKTOB YCHIMBAETCA IIPH OJ0TPEBa-
HUU Ha CIIUPTOBKE, HE JAOBOAS N0 kuneHus. Ha mpemapaTtax, MpUroTOBICHHBIX TaKUM 00pa3om
MOYKHO OIPENeNuTh (pasy peayKIMOHHOTO JAEJICHUS MeH03a, MOJICUUTATh YHCIO XPOMOCOM, OIpe-
JEJIUTh KOJMYECTBO MbLIBIEBBIX 3€PEH, CPEIU HUX C KOJIMYECTBO CTEPHIIBHBIX U (DepTHIIbHBIX. B
KadyecTBe MOP(HOIOTHIECKOTO MoKa3aTessl GepTUIBHOCTH CITYKUT HATMYME BETETaTUBHON KIIETKU
C SAPOM WJIK ABYX CriepMueB. B arierokapMuHe sapa Xopoiro oOHapyKUBarOTCs, OKPAIIMBAIOTCS
B TEMHO-KpacHbI 1BeT. Conepxumoe (epTHIIBHBIX NBUIBIEBBIX 3€pEH, YACPKHUBas YaCTHUIIBI
KpacKH, OKpaIlIUBAETCs B CBETIIO-PO30BBIi 11BeT. [IpoTomnia3zma cTepuiibHBIX TBIIBIEBBIX 3€pEH HE
OKpAILMBAETCs, U CO3/1aeT BIIEYATIIEHUE, YTO MbLIbIAa COCTOUT U3 OJHON 000104uKku. Kpome Toro,
CTepUJIbHBIC 3epHA MEHBIINX pa3MepoB. OrnpeneneHue NporeHTa GepTUIbHOCTH MbLUIBIEBbIX 3€-
PEeH NPOU3BOAUTCS CIEIYIOLIUM 00pa3oM:
Ha npeameTHOE CTEKIIO HACBINAIOT MBUIBIY, JOOABIAIOT KAILTIO alleTOKapMUHA, 3aKPBIBAIOT T0-
KPOBHBIM CTEKJIOM U CJIETKa I0JIOTPEBAOT.
Kak Tonbko nmpenapar okpacurcsi, ero npocMaTpUBarOT O]l MUKPOCKOIIOM Ha MaJIOM yBEJIHMUYEHUH.
[TepeBens Ha OOJBIIOE YBEIMUEHUE, CYMTAIOT BCE MBUIBLIEBBIE 3€PHA B [10JIE€ 3PEHMUSI, TOPA3AETAL
UX Ha CTEpUIIbHBIC (HEOKpaIlIeHHbIE) U (DepTHIIbHBIE (OKpallleHHbIE). 3aTEM MEePEABUTAIOT CTEKIIO
B JIpyroe€ I0Jie 3pE€HUs U MOBTOPSIOT MojAcUeT. Jlanee BHIYMCIAIOT cpeiHEe 3HAUE€HU e, CIIOb3YS
JTAHHBIE TPEX MOJIEH 3PEHUS.

3AHATUE Ne 6
PA3JEJ 1: HUTOJOI'MYECKHUE OCHOBBI PASMHOXXEHUSA
(KOJUIOKBUYM 110 PA3JIEJIY 1)
becnionoe pazMHO)KeHNE.
I'eHeTnyeckas CyniHOCTb MUTO3A.
JKW3HEHHBIN UK COMAaTHYECKOW KIETKU. XapaKTEPUCTUKA CTaUN MTOATOTOBUTEIBHOTO MEPHU-
oza.
XapakTepuctuka (a3 coOCTBEHHO MUTO34.
Tunsl MuTO3a. AMHUTO3 ¥ DHIOMUTO3.
ITonoBoe pa3zMHOXKEHUE.
I'eHeTnyeckas CynHOCTb MeH03a.
XapakTepucTuKa pelyKIIMOHHOIO JAeJIeHUsl Meiio3a.
XapakTepHuCcTHKa SKBAllMOHHOTO JIEJICHUs MEH03a.

lO ['ameTOoreHes3 y )KHUBOTHBIX.

11. OnntotoTBOpEHUE Y )KUBOTHBIX.

12. CnoporameToreHnes y pacTeHUH.

13. OmnogoTBOpEeHHE Y pACTEHHIA.

14. HeperynspHble THITBI Pa3MHOXEHUS Y PACTCHUH W KUBOTHBIX.

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

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

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

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

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

6. lluroreneruka: yueOHOE TTOCOOME ISl CTYICHTOB MEIarOrMYeCKUX BY30B / aBTOP-COCTaBU-
tenb B.®. Kupcanosa. — binarosemenck: M3a-so BI'TTY, 2008. — 130 c.

PA3JIEJI 2. XPOMOCOMHBII YPOBEHb OPTAHU3AIIMA TEHETUUYECKOT' O
MATEPHAJIA
Tema 2.1. Anpo. CTpyKTYpa U XUMHYeCKHH cocTaB uHTepdasHoro siapa. Poab siapa B Ku3-
He/leATeJbHOCTH KJIEeTKH.
SAHATUE Ne 7
LIEJIb: M3yunTh MOp(}HOIIOTHIO, CTPYKTYPY YPOBHH OPTaHU3AIIH XPOMOCOM.
N3y4aeMble BOIIPOCHI:
1. XpOMOCOMBI UX THUIIBI U CTPOECHUE;
2. Knaccudukarum XxpoMocom;
3. [lutonoruyeckast U reHETUYECKasi HOMEHKJIATYPBbI.
JIABOPATOPHASA PABOTA
CTPOEHME U OPTAHU3ALIUA XPOMOCOM
1. PaccmoTpeTh 1 3apucoBaTh OCHOBHBIE THIIBI XPOMOCOM;
2. PaccMoTpeTh U 3apucoBaTh CTPOCHHUE XPOMOCOMBI U TIOJITUCATh €€ CTPYKTYPhI;
3. OOcy>xkaeHune KinaccupHUKaIi XpOMOCOM I10 MPEICTaBIEHHBIM MPE3eHTALUSAM.
Jlureparypa
1. bakaii, A.B. I'enetuka /A.B. bakaii, U.1. Kouun, I'.I'. Ckpunangenxo. — M.: Komnoc, 2006.
— 448 c.
2. 'enetnka: yueOHuk ans cryaeHtoB By3oB /[lon pen. B.M. UBanoBa. — M.: AkagemkHura,
2006. — 638 c.
3. I'pun, H. buonorus: B 3 1. /H. I'pun, V. Crayr, J. Teiinop; nep. ¢ anri. P. Conepa. — M.:
Mup, 2002. - T. 3. —451 c.
4. KXumynes, N1.®. O0mas u monexyispHas renetuka /U.d. )Kumynes. — HoBocubupck: Cuo.
yHUBEDP. U311-Bo, 2007. — 479 c.
5. Ilyxansckuii, B.A. Beenenue B renetuxy /B.A. Ilyxansckuii. — M.: KonocC, 2007. — 224 c.
6. L{uroreneruka: yuyeOHoe nocobue Jiisi CTYI€HTOB MeJarOrH4ecKiX By30B / aBTOP-COCTaBU-
tenb B.®. Kupcanosa. — brnarosenienck: M3n-so BI'TIY, 2008. — 130 c.

Tema 2.2. CTPYKTYpPHasi OPraHU3alus XpOMOCOM
3AHATUE Ne 8
CTPYKTYPHASA OPTAHU3ALIUA XPOMOCOM (auckyccust)
[[EJIb: N3yunTh ypOBHM OPTaHU3aLMN XPOMOCOM B KJIETOUHOM IIUKJIE.
Bomnpocs! 1511 06¢yxaeHus:
1. MonexyJIsipHBIN ypOBEHb OPTaHU3ALUU XPOMOCOM;
2. Hag MonexyssipHasi OpraHu3anus XpoMocoM;
3. Oprau3zanusi MUTOTUYECKON XPOMOCOMBI;
4. CTpyKTypHO NPOCTPAaHCTBEHHAs OpraHU3alUsl XpPOMOCOM.
3aHsATHE MPOBOAUTCS B (JOpME MPEICTABICHUS NPE3EHTAlMN 0 KaXXJJOMY BOIPOCY, a 3aTeM HX
KOJUIEKTUBHOE O0CYXKICHHE.

Jluteparypa:



PN E

17

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

Tema 2.3. DyHKIHOHAJIbHBIE IPEOOPA30BAHUA XPOMOCOM
3AHATHUE Ne 9-10 (4 gaca)
OYHKIIMOHAJIBHBIE IIPEOBPA30BAHUA XPOMOCOM U UBMEHEHUE XPO-
MOCOMHOI'O HABOPA (3amuta pedeparon)
LEJIb: M3y4unTh HUTONOrMYECKHE OCHOBHI (DyHKIIMOHAIBHBIX IPE0OPa30BaHUA, KOJTMUYECTBEHHBIX
Y Ka4€CTBEHHbIX U3MEHEHUH XpPOMOCOM.
3aHsTHe IPOBOAUTCA B (popMe 3aciylIMBaHUS JOKIIAJ0B, IO pedepaTaM MOArOTOBICHHBIM CTY-
JEHTaMHU C IIPEJICTaBICHUSIMHU [TPE3EHTAIIUH.
Tewmbl pedepaTos:
1. OBOIIOLIMOHHAS KOHLENIUS XPOMOCOM;
2. I'eneTnyeckuil KOHTPOJIb PEIUIMKALINY;
3. [NosmykoHcepBaTuBHEIH criocob permmukanuu JJHK;
4. DyXpOMaTUHOBBIE U FETEPOXPOMATUBHBIE YUACTKU XPOMOCOM,;
5. MyTanuu CBA3aHHBIE C U3MEHEHUEM YHUCIIA XPOMOCOM;
6. MexaHn3Mbl BOSHUKHOBEHHUS! XPOMOCOMHBIX IIEPECTPOEK.
Jlureparypa:
1. bakaii, A.B. I'enetuka /A.B. bakaii, U.1. Kouun, I'.I'. Ckpunauuenko. — M.: Komnoc, 2006.
— 448 c.
2. 'enetnka: yueOHuk ans cryaeHtoB By3oB /[lon pen. B.M. UBanoBa. — M.: AkagemkHura,
2006. — 638 c.
3. I'pun, H. buonorus: B 3 1. /H. I'pun, V. Crayr, J. Teiinop; nep. ¢ anri. P. Conepa. — M.:
Mup, 2002. - T. 3. — 451 c.
4. KXumynes, N1.®. O0mas u monexyispHas renetuka /U.d. )Kumynes. — HoBocubupck: Cuo.
yHUBEDP. U311-Bo, 2007. — 479 c.
5. Ilyxansckuii, B.A. Beenenue B renetuxy /B.A. Ilyxansckuii. — M.: KonocC, 2007. — 224 c.
6. L{uroreneruka: ygyeOHoe nocodue Jiisi CTYI€HTOB Me1arorH4ecKuX By30B / aBTOP-COCTaBU-
tenb B.®. Kupcanosa. — brnarosenienck: M3n-so BI'TIY, 2008. — 130 c.

Tema 2.4. Kapuorun. [locTpoenne kapuorpaMmMbl. JBOJIONNA KADHOTHIIA
3AHATHUE Ne 11
KAPUOTHUIL. KAPUOTPAMA. IOCTAPEHUE KAPUOI'PAMBI YEJIOBEKA.
I[[EJIb: N3y4nTh XpOMOCOMHBII YPOBEHb OpPraHU3AIMKY N'€HETUYECKOI0 MaTepuraa.
N3YYAEMBIE BOITPOCBI:
Mopdosnorust xpomocom.
XUMHUYECKU COCTaB XPOMOCOM.
CtpyKTypHas opraHusanus XxpoMaTHHa.
CaMoBOCIIpOM3BEEHUE XPOMOCOM B MUTOTUYECKOM LIUKJIE KIIETKH.
XO/J PABOTBI:
[To pucynkam, TabauiaM ¥ MUKpOIpenapaTamM U3yduTb MOPQOJIOTHIO XPOMOCOM; 3apHCOBaTh U
MOANKCATh €€ CTPYKTYPHbIE KOMIIOHEHTHI.
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2. M3yuyuTh TUIIBI XPOMOCOM, 3apHCOBATh U MOJNUCATh HanboJee pacpOCTpaHEHHBIE.
3. Paccmorpers KaprorpaMMmbl XpOMOCOM Pa3IHYHBIX OpPraHu3MoB. M3yunTh KapuorpaMmy yelno-
BEKa.
PABOTA B MAJIBIX T'PYIIIAX «IIOCTPOEHUE KAPUOI'PAMMbBI UEJIOBEKA»
[{EJIb: HayuuTbcs moaOupaTh TOMOJIOTUYHBIE XPOMOCOMBI, 00BEAUHSTH UX B TPYIIIIHI IO pa3Mepy
¥ MOP(OJIOTHHN U COCTABIATh KAPHOTPAMMY YEJIOBEKa.
3aanus A1 paboThl B MAJIBIX TPYHIIbI
1. M3yuuTh rpynmsl XpoMOCOM O TabJuIle: KapHOTHII U KapUOTrpaMMa YesIOBEKa.
2. PaccMoTpeTs mpuMephl MaTOJIOTUI, CBA3aHHBIX C HAPYIIEHHEM KOJIMYECTBA U CTPYKTYPHI MO-
JIOBBIX XPOMOCOM U ayTOCOM I10 aJIb00MY: T€HETHKA U MEIUIMHA.
3. 3aciymarb cOOOIIEHHE CTYIEHTOB 110 METOJaM IeHETHKH YeIOBeKa:
A) reHeasiornuecKui
b) nurorenernueckuii (OMOXMMUIESCKUI)
B) Onu3HenoBbIi
') nonmynsIMOHHBIIH
J1) oHTOreHeTHYeCKui
4. TlocTpouTh KapuorpaMMy 4YeoBeKa Mo MpeuiokeHHON ¢oTorpaduu KapuoTUIa.
A) Ha penoxeHHOH poTorpadun KapuOTHIIA TPOCYUTATH KOJIMIECTBO XPOMOCOM, TIPE/IBa-
PUTENBHO O0bETUHUB UX B TPYTIIIHL.
b) BeIpe3aTh KaKayt0 XpOMOCOMY U Pa3JIOKHUTh UX HA YUCTBIN JIUCT OyMaru.
B) 00be1MHUTE TOMOJIOTHYHBIE XPOMOCOMBI B MAPhI U PA3NIOKUTh UX 110 TPYIIIIaM B PaHXHUPO-
BaHHOM IIOPSIJIKE.
') BbIIEUTH Mapy MOJIOBBIX XPOMOCOM.
J1) HaKJIenTh MX HA YUCTHIN JIUCT OyMark v MPOU3BECTH COOTBETCTBYIOIIHE MTOITUCH.

Tema 2.5. HexpoMocoOMHOEe HACJIEIOBAHUE.

3AHATHUE Ne 12
XPOMOCOMHBIN YPOBEHb OPTAHU3AIIUU TEHETUYECKOI'O MATEPHUAJIA
(KOJUIOKBUYM 11O PA3JIEJTY 2)
. 3HaUeHuEe KJIETOYHOI0 YPOBHS OPraHMU3allMH FEHETHYECKOT0 MaTepHraa.
. Slnpo. Mopdooinorus, GyHKIUU U CTPYKTYpa.
. Kapuonemma. Ctpoenue, XuMH4eCKU COCTaB U (PyHKIHH.
. Kapuonnazma. Xummuueckuii coctaB v yHKIUH.
. SLnpeiky. XUMAYECKUHA COCTaB U (QyHKIIHH.
. 3HaueHUe XPOMOCOMHOI'O YPOBHS OPTaHU3allMK TeHETHYECKOro MaTepHara.
. Mopdoorus u TUITEI XpOMOCOM.
. XMMHUYECKU COCTaB XPOMOCOM.
. YIbTpacTpyKTypa XpOMOCOM.
10. CrpykTypHast opranu3anys XpoOMaTHHA.
11. Teopus cTpyKTYpHOM HENPEPBHIBHOCTH XPOMOCOM B KJIETOYHOM IIUKJIE.
Jlureparypa

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

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

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

4. Xumynes, N1.®. Obmas u monekynspHas reneruka / U.®. )Kumynes. — HoBocubupck: Cuo.
yHuUBEp. u3n-so, 2007. — 479 c.
5. Ilyxanbckuii, B.A. Beenenue B renetuky / B.A. Ilyxansckuit. — M.: KonocC, 2007. —224 c.
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6. llurorenernka: yaeOHOE mocoOue I CTYJCHTOB MEIarOTHYECKUX By30B / aBTOP-COCTABHU-
tenb B.®. Kupcanosa. — bnarosenienck: M3n-so BI'TTY, 2008. — 130 c.

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

6.1 OueHouHble CPeACTBA, MOKA3aTEJH U KPUTEPUHU OLIEHUBAHUSI KOMIETEH N

Hnaexc
KOMITe- OuenouHoe IToxa3arenn Kpurtepun onenuBanus
CpeacTBO OLleHUBAHMS c¢opMHPOBAHHOCTH KOMIIETEHIM I
TeHIUH
CryneHT oTBe4aeT HEPABUIIbHO, HEUETKO
Huzkuit U HeyOeIuTeNbHO, AaeT HeBepHble (op-
(HEYJOBJIETBOPUTENBHO), MYJIUPOBKH, B OTBETE OTCYTCTBYET KaKOE-
1100 MpeICTaBICHUE O BOIPOCE
CryneHT oTBeYaeT HEKOHKPETHO, ci1aldo
[Toporossrii apryMEHTHPOBaHO M He YyOeaUTeNbHO,
(YZIOBJIETBOPUTENBHO) | XOTS U UMEETCS KaKOE-TO IPECTaBICHUE
CobecenoBa-
[IK-2 | Hue, yCTHBIN 9 BOTpOCe
onpoc BasoBLIit CryneHT oTBeYaeT B LIEJIOM IPaBUIIBHO,
HO HEJJOCTAaTOYHO IOJHO, YeTKO U yoenu-
(xoporno) TEJIbHO
CraButcs, eciu NPOAEMOHCTPUPOBAHBI
Bhicokuii 3HaHHUE BOIIPOCAa U CAMOCTOATEIbHOCTH
MBILIEHHs], OTBET COOTBETCTBYET Tpebo-
(oTmas0) BaHUSM MPAaBUIBHOCTH, ITOJIHOTHI U apry-
MEHTUPOBAHHOCTH.
Husknii KonnyecTBO npaBUiIbHBIX OTBETOB HA BO-
(Hey1OBJIETBOPUTENIHHO)| MpOckl TecTa MeHee 60 %
[Toporossrii KonnyecTBO npaBUIbHBIX OTBETOB HA BO-
TK-2 T (YZOBIETBOPUTENBHO) | MPOCHI TecTa oT 61-75 %
] ect ba3oBbIit KonnuecTBo npaBUIBHBIX OTBETOB Ha BO-
(xopomio) npockl Tecta oT 76-84 %
Bericoxuit KonnuecTBo npaBUIBHBIX OTBETOB Ha BO-
(oTIMYHO) npockl Tecta oT 85-100 %
Jloknag CTyZ€HTy HE 3aUUTHIBACTCS €CIIU:
e CTyIeHT He yCBOWJI 3HAUUTEIbHOM Ya-
CTH TIPOOJIEMBI;
e JlomycKkaeT CyIIeCTBEHHBIE ONUOKH H
HETOYHOCTHU IIPU PACCMOTPEHHUH €€;
Husknii e lcnbIThIBacT TPYAHOCTH B IPAKTUYE-
(HEyJOBJIETBOPUTENHHO)| CKOM MPUMEHEHUH 3HAHUI;
TK-2 Pedepar (no- e He MoXeT apryMeHTHpPOBaTh HAy4YHbIE
KJI1a11) MOJIOKEHUS,
e He ¢opmynupyet BbIBOJIOB U 0000111€-
HUM;
e He BiazeeT NOHATHIHBIM aNapaToOM.
3aiaHue BBIMOJIHEHO 0oJiee YeM Ha MoJo-
IToporossiii BUHY. CTyIeHT OOHapy>KUBaeT 3HAHHE U
(YIOBIIETBOPUTENBHHO) | TOHMMaHHUE OCHOBHBIX IMOJIOKEHUH 3ajia-
HUs, HO:
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e Tema packpbITa HEIOCTATOYHO YETKO U
MOJTHO, TO €CTh CTYJEHT OCBOWJI IIpO-
01eMy, 1O CYIIECTBY M3JIaraeT ee, Onupa-
SCh Ha 3HAHUS TOJBKO OCHOBHOM JHTEpa-
TYpBL;

e JlomyckaeT HeCyIIeCTBEHHbIE OIIMOKH
Y HETOYHOCTH;

e lcnobIThIBaeT 3aTpyAHEHUS B NPAKTHU-
YeCKOM MPUMEHEHHH IOJY4YEeHHBIX 3Ha-
HUM;

e (Cnabo apryMeHTHPYET Hay4HBbIE I10JIO-
KEHUS,

e 3arpynusercsi B (opMyIHMpOBaHHH
BBIBOJIOB M 00OOIIEHHUIA;

e UYacTHuHO BIAJEET CHCTEMOW TOHS-
THIA.

bazoBrrit
(xopor1o)

3a7aHre B OCHOBHOM BBINIOJIHEHO:

e CryneHT TBEpAO YCBOWJ Te€My, Ipa-
MOTHO U TIO CYIIECTBY M3JIaraeT ee, Omu-
pasich Ha 3HaHHsI OCHOBHOM JINTEPATYPHI;
e He nomyckaer CylecTBEHHBIX HETOU-
HOCTECI;

e VYBA3BIBACT YCBOCHHBIC 3HAHUS C MPAK-
TUYECKOU JIEATEIbHOCTBIO;

e ApryMeHTUpyeT Hay4Hble IOJIOXKe-
HUS,

e JlenaeT BBIBOJIBI M 00OOIICHHS;

e Bnaaeer cucremMoil OCHOBHBIX TMOHS-
THH.

Bricokuii
(oTIMYHO)

3agaHye BBINOJHEHO B MaKCHMAalIbHOM
ooneMme.

e Crynent r1iayOOKO H BCECTOPOHHE
YCBOWII TIpo0IIeMy;

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

e Omnwmpasick Ha 3HAHUS OCHOBHOMU U JI0-
MOJIHUTENBHON JIUTEPATyphl, TECHO MPH-
BSI3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOXKE-
HUS C MPAKTUYECKON e TEIBHOCTHIO;

e VYmeno oOOCHOBBIBAET M apTryMEHTHU-
pYeT BBIIBUTAEMbIC UM UJICH,

e JlenaeT BBIBOJIBI M OOOOIIICHMS;

o (CB0OOOAHO BIAACCT MOHATHIMHU.

[1K-2

Pa6ora B Ma-
JIBIX TPYTIIaX,
nabopaTopHas

pabora

Huzkuit
(HEey1OBJIETBOPUTENHHO),

OTBeT CTYACHTY HE 3aUNUTHIBACTCSI, €CITH:
e 3amaHWe BBITOJHEHO MeEHEe, YeM
HaroJOBUHY;

e CTyJIeHT oOOHapy)XWBaeT HE3HaHHe
OoJIbIIIel YacTH TEOPETUYECKOTO MaTEepH-
ana, JoIycKaeT rpyoble omIiOKH B METO-
JIUKe paboThl, HE CHOPMYIUPOBAT BHI-
BOJIBI.
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[Toporossiii
(YIOBJIETBOPHUTEIILHO)

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

® JIOMyCKAaeT HETOYHOCTH B TEPMHHOJIO-
THH;

® HEJOCTaTOYHO MOJHO M JIOKa3aTEeIIbHO
(bopMyIIUpyeT BBIBOJIBI;

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

bazoBsrii (xoporio)

3aJaHue B OCHOBHOM BBIIIOJIHCHO, METO-
JIiKa paOOoThI BeIICPKAHA, TEPMUHOJIOTHS
coOiroieHa, Ho:

e B oryere (PUCYHKAax, cXeMmax, TaOJu-
1ax) JOMyLIEHbl  MaJlO3HAYUTEIbHbIC
OIINOKH;

JomymieHo 1-2 Hemoueta B IMOCIENOBa-
TEIHHOCTH H S3BIKOBOM O(OPMIICHUH W3-
JIaraeMoro.

[1K-2

Komnnoxsuywm,
JTUCKYCCHSI

Huzkuit
(HEYJOBIIETBOPUTEIHHO),

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

[Toporossilii
(YIOBIETBOPUTEIHHO)

CryneHt oOHapy>KWBAeT 3HAHUE U TTOHU-
MaHHe IPOrpaMMHOI0 MaTepuaa, Ho:

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

e He ymeer 060CcHOBaTh CBOU CYKICHUS
U TIPUBECTU IIPUMEDHI;

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

bazosriin
(xoporo)

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

e B oTBere A0MmyIieHb MaIO3HAYNTEb-
HBIEC OIHUOKU U HETOCTATOYHO TIOJTHO
PacKpbITO Co/IepKaHKUE BOIIPOCA;

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

Bricoknii
(oTnMYHO)

CryneHT oOHapyKUBaeT riry0oKoe 1
MIPOYHOE YCBOCHUE MPOTPAMMHOI0 MaTe-
puana:
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e [losHO M3nmaraeT maTepuall, AaeT mpa-
BWJIbHOE OMPE/ICJICHUE OCHOBHBIX MOHSI-
THH;

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

6.2 IIpome:kyTouHasi aTTeCcTAMS CTYJAEHTOB MO IUCUHUILINHE

IIpomerxyToUuHast aTTecTanys SBISAETCSA MPOBEPKOM BCEX 3HAHUI, HABBIKOB U YMEHUH CTYy-
JICHTOB, IPUOOPETEHHBIX B IPOLIECCe N3YUEHUS JUCUUIUIMHBL. DOpMOii MPOMEXyTOUHO aTTecTa-
LIUU 10 AUCLUILIIMHE SIBISIETCS 3a4ET.

Jli o1leHMBaHMsI pE3yJIbTaTOB OCBOCHUS IUCLUUIUIMHBI IPUMEHSIOTCA CIELyOLIME KpUuTe-
pHUU OLIEHUBaHUS.

Kpurepun oneHnBaHus yCTHOTO OTBETA HA 3a4eTe

O1eHKa «3a4TE€HO» BBICTABIIAETCS CTYJAEHTY, €CIIU:

BOIPOCHI PACKPBITHI, U3JI0KEHBI JJOTHYHO, 0€3 CYIIECTBEHHBIX OIINOOK, IOKa3aHO YMEHHE
WUTIOCTPUPOBATh TEOPETUUYECKUE TIOJIOKEHUSI KOHKPETHBIMU ITPUMEPAMHU, POIEMOHCTPUPOBAHO
YCBOEHHME PaHee HM3YYEHHBIX BOIPOCOB, C(HOPMUPOBAHHOCTh KOMIIETEHIIMH, YCTOHYHMBOCTb HC-
M0JIb3YEMbIX YMEHUI U HaBBIKOB. JlOIyCcKalOTCsl HE3HAUUTEIbHbIE OLIUOKH.

OneHka «He 3aY4TEHO» BBICTABIISAETCS CTYACHTY, €CIIH.

HE PacKphITO OCHOBHOE COJIep’KaHue y4eOHOro marepuana; oOHapyK€HO HE3HaHuEe WIN
HEeMOHUMaHue OoJbIIel UM Hanbosee BXXHOM 4acTH yueOHOro MaTepuara; JOMyIeHbl OIIMOKU
B OIIpe/ICNICHUH MOHATUH, KOTOPbIE HE UCTIPABIIEHBI ITOCIE HECKOJIBKUX HaBOJISALINX BOIPOCOB; HE
c(opMHPOBaHbI KOMIETEHIIMN, YMEHUS U HaBBIKH.

Bonpocs! k 3aueTy 10 HUTOTeHETHKE:
[TuToreneTrka Kak Hayka. Mlcropus cTaHOBJIEHUS HAYKH.
Crpoenue u GyHKIIMN UHTEPPA3HOTO spa.
Kapuonema, ctpoenne u pyHKIIUH.
Kapuronnazma, XMMUYECKHI COCTaB U 3HAYCHHE.
S ApBIIKY, XUMUYECKHUN COCTaB, YIBTPACTPYKTYpa U 3HAUCHUE.
XpomatuH. CTpyKTypa U QyHKIUH.
CrpyKTypHas OpraHu3anus XpoMaTHHa.
Oco0eHHOCTH CTPOEHUS CTPYKTYPHOTO U (haKyJIbTaTUBHOI'O FeTeXpOoMaTHHA.
JHII — monekynsipHast OCHOBa XpoOMaTHHa.
0. THK — MoJtekyIsipHBIi HOCUTEIb HACIICICTBEHHOW HH(OPMAITHH.
1. OcHosnble uepThl MoaeKysl JTHK.
12. Mexanmu3m penyrmukamun JJHK.
13. Mopdonorus XxpoMocom, KapuOTHII.
14. XuMuyeckuii COCTaB XpOMOCOM.
15. VupTpacTpyKTypa XpOMOCOM.
16. YHuHeMHas ¥ IOJMHEMHAs CTPYKTYpa XPOMOCOM.
17. Marpukc U ero 3HauYeHHE.
18. Teopus CTPYKTYpHOI HENPEPHIBHOCTH XPOMOCOM B KIJIETOYHOM ITUKIIE.
19. Ayrtocomsl, 10JIOBBIE XPOMOCOMBI, ITOJIOBOH XPOMATHH.
20. I'eH — MUHUMAaJIbHBIN HOCHUTEIb HACIEACTBEHHON HHMOPMAITIH.
21. Tpupona rena no T. Moprany.
22. Nzyuenue reHa CepeOpOBCKUM.

RPRowoo~NoOR~wNE
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3HaueHue KOHIIETILUU OJIUH T€H — OAUH (PepMEeHT.

['eHeTHUYEHCKHMI KOJ U OCHOBHBIE €70 YEPTHI.

CoBpeMEeHHOE IIPEICTABICHHUE O CTPYKTYpE TeHA.

Hexpomocomnoe nacienoBanue. CTpyKTypa U pyHKIUH MATOXOHPUHN U TUTACTHI.
Knerounsii nuki. Xapakrepuctruka (a3 KIETOUHOTO IUKJIA.

MuTo3. ['eHeTHUECKAs CYIIHOCTh MUTO3a. XapaKTePUCTHKA OCHOBHBIX (ha3 MUTO3A.
Tunsl MuTo3a. OcOOEHHOCTH HACIEIOBAHUS MPU AMHUTO3€ U YHAOMUTO3E.

Meito3. ['eHeTnueckas CyniHOCTh ME03a.

["ameTorenes y ;KMBOTHBIX.

OnogoTBOpEeHKE y )KUBOTHBIX. HeperyiisipHble THIIBI T0JIOBOTO pa3MHOXKEHUS.
CnoporaMeToreHes y paCTeHUM.

JIBOMiHOE OIIIONOTBOPEHUE Y pacTeHUi. HeperyisapHble TUIIBI [TOJIOBOIO pa3MHOXKe-

HUS Y PaCTCHUH.

6.3 OneHouHbIe cpeacTBa VI NIPOBEPKH YPOBHS ¢()OPMUPOBAHHOCTH KOMIIETeHM I

MK-2
TecThl cofepKaT CISAYIONINE THITHI 33 JaHHIA:
Ne 3a1a- Bec 3apa- | Pesyabrat onennBanus (0a/Jibl, MOJIy4eH-
Tun 3axanus - HUSA Hbl€ 32 BBINOJIHEHHE 3a/1aHusl / XapaKTe-
(0asw) PHUCTHKA NPABUJIBLHOCTH 0TBETA)
3aJlaHusl 3aKPHITOTO 1,23 1 Gamn 1 6 - moJIHOE MPaBUITLHOE COOTBETCTBUCE;
THIIA C BELIOOPOM O/I- 0 6 - ocTaNpHBIC CITyYan
HOTO TTpaBUILHOTO (1
u3 4)
3a/IaHMsl 3aKPBITOTO 4.5,6,7 |2 0auia 2 0 — HoJIHOE TIPABUIIBHOE COOTBETCTBUE (TI0-
THUIIa C BBLIOOPOM He- CJIeIOBATENbHOCTh BAPUAHTOB OTBETA MOXKET
CKOJIbKHMX IIPaBUJIb- OBITH J1100011);
HBIX OTBETOB (3 U3 6) 1 6 — ecnu fomyIieHa o/iHa OMIMOKa / OTBET
MPaBWIbHBIN, HO HE MOJIHBIN;
0 6 — ocTanpHBIE ClIy4au
3aJIaHus 3aKPHITOTO 8,9 2 baya 2 0 — MOJIHOE MPaBUIIBHOE COOTBETCTBHCE;
THUIIa HA YCTaHOBIIE- 1 6 — ecnu fomyIieHa o/iHa OMIMOKa / OTBET
HHE COOTBETCTBHS (4 MPaBWIbHBIN, HO HE MOJIHBIN;
Ha 4) 0 6 — ocTanbHbIE cay4au
3a/IaHKEe 3aKPBITOTO 10, 11 2 Oamta 2 0 — oJIHOE TIPABUIIBHOE COOTBETCTBUE;
THIIa HA YCTaHOBIIE- 1 6 — ecnu fomyIieHa o/iHa OMIMOKa / OTBET
HHE IIOCJIeA0BaTEIb- MPaBWIbHBIN, HO HE MOJIHBIN;
HOCTH 0 6 — ocTanpHBIC ClIyYan
3aJIaHUsT OTKPBITOTO 12,13 3 baya 3 6 — moJTHOE MPaBUIIBHOE COOTBETCTBHC;
THUTIA C KPAaTKUM OTBE- 0 6 — ocTranbpHBIC CITyYaH.
TOM
3a/1aHUsI OTKPBITOTO 14, 15 5 6amnoB | 5 6 — MoHOE MPaBUILHOE COOTBETCTBUE;
THTIA C PA3BEPHYTHIM 3 0 — ecnu JoMyIIeHA OJTHA OMIMOKa/HEeTOY-
OTBETOM HOCTb / OTBET MPaBUJIbHBIN, HO HE TOJHBIN
0 6 — ecniu gomyteHO Oosiee OqHOM
OLIMOKY / OTBET HETIPaBUIIbHBIN / OTBET OT-
CYTCTBYET

d)opMMpyeMaﬂ KOMIICTCHIIUA I/IH,I[I/IKaTopBI C(bOpMI/IpOBaHHOCTI/I KOMIICTCHIIUA
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IIK-2. CriocoOeH OCyIIEeCTBIATH TTe-
JArOTHYECKYIO e TEITLHOCTB 10 TPO-
GWIBHBIM TIpeMeTaM (TUCIUIUTHHAM,
MOJIyJISIM) B PaMKax IPOrpaMm Oc-
HOBHOT'O OOIIETO U CPEAHET0 O0IIEro
o0Opa3zoBaHHs

[1K-2.1 [IpumMeHsieT OCHOBBI TEOpUH (HyHIAMEHTANb-
HBIX U MIPUKIIAJHBIX pa3/esioB Onoaoruu (00TaHUKH,
300JIOTHH, MUKPOOUOJIOTHUH, TEHETUKH, OUOJIOTHH pa3-
BUTHS, aHATOMUHM YeJIoBeKa, (PU3MOJIOTUN PaCTEHUH U
KUBOTHBIX, OOIIEH KOJIOTUH, TEOPUH IBOJIIOLIUN) IS
peleHNs TEOPETUYECKUX M MPAKTUYECKUX 3a1a4.

3aganue 1. Kak Ha3pIBacTCS TeHETUUECKUN MaTepUal B SJIPE SyKApHOT Ha CTAINK HHTEP(a3bl?
1. Xpomarua

2. XpOoMOCOMBI

3. I'ennl

4. Kapuortun

Otger: 1

3aganue 2. Kak Ha3pIBaeTcs MPOLIECC CIUSHUA AP MOIOBBIX KIETOK MIPH OIUIOAOTBOPEHUN ?
1. Cunramus

2. Kapuoramus

3. Kapuokunes

4, VaTepkuHes

Otger: 2

3ananue 3. Ha kakoii (haze MuTo3a 00pa3yercs MaTPUKC XPOMOCOM?
1. IIpodaza

2. Meradaza

3. Anadasza

4. Tenodaza

Otger: 2

3ananmue 4. Boibepure HeperyisipHble TUIIBI IOJIOBOTO Pa3MHOXKEHHUS Y KUBOTHBIX?
Momnocnepmus

[Tonmucnepmust

AHJporeHnes

[TapTeHorenes

I'ameTorenes

. I'unorenes
Ortser: 3,4, 6

oukrwdE

3aganue 5. Kakue u3 nepedricieHHbIX (a3 OTHOCATCS K IPOLECCY TPAHCISLUH?
Nuanmumanug

Tpanckpunuus

DJoHTaIus

Tepmunanus

Pemnukanus

. PexomOunanus

Otset: 1 3,4

ook owndE

3aganue 6. Kakue mporiecchl OTHOCATCS K MEXaHU3MY peali3alii FTeHeTUUECKON nH(popMamu
B KieTke?

1. Penaparnus

2. PexoMOuHams

3. Tpanckpumnims

4. Tpaucnsaus

5. Tepmunanus
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6. Pemymmukanmst
Otset: 3,4, 5

3ananme 7. Kakue THIIBI XpOMOCOM MPUCYTCTBYIOT B KAPHOTHIIE YeTIOBEKa?
Meranenrpuueckue

AKpOILEHTpUYECK1E

Tenouentpuyeckue

CnyTHU4HbIE

TenomepHbie

. CyOmeraneHTpuyeckue

Otset: 1,2, 6

I e

3ananue 8. YcTaHOBHTE COOTBETCTBUE MEKIY MPOUCXOASIIIIMMU MPpoLeccamMu U pazamm MHU-
TO3a:

Cnupanuzanusi XpoMocoM : mpodasza

OO0pa3oBaHue BepeTeHa jieneHus : meradasa

PacxoxeHne JoYepHUX XPOMOCOM K IOJIFOCaM KIIETKH : aHadaza

OO0pa3oBaHue JIBYX JIOYEPHUX KIIETOK : Temodasa

3aganue 9. YcTaHOBHUTE COOTBETCTBUE MEKY dTalaMH Mpoliecca peyIIMKalui MOJIEKYJIb
JHK u depmeHTaMu ¢ ydyacTueM KOTOPBIX OHU MPOUCXOMSIT.

OO6pa3oBaHre BUWIKH PEITUKAIINY : TeITUKa3a

Cunre3 monekynbl PHK-3aTpaBku : PHK-nonumepasa

Hauano cunresa nouepueit monekynsl JJHK : JJTHK-monmumepasa Il

CuuBanue ¢parmenToB gouepuux Hutert JJHK : nuraza

3aganue 10. BoccranoBuTE MOCe10BaTENILHOCTD MPOILIECCOB BO BpeMsi Tpodasbl peyKIIHOH-
HOT'O JIEJICHHUS Mero3a.

1 : O6pa3zoBaHue «OyKETOB» XPOMOCOM

2 : Obpa3zoBaHne OMBAJICHTOB

3 : Kpoccunrosep

4 : O6pazoBaHue PeKOMOMHAHTHBIX XPOMOCOM

3aganue 11. PacnonoxxuTe B MpaBUILHOM MOPSAJIKE OCHOBHBIE 3TAIlbl CXEMbI pealn3aluu
HacJIe/ICTBEHHON MH(popMaiu

1 : XpaneHnue renetnyeckoro koja B mojiekyie JJHK

2 : Peanu3zanus reHeTndeckoro koja B 6uocuntese ¢ yuactuem u-PHK, T-PHK, p-PHK

3 : OGpa3oBaHHE MOJIEKYJIBI OelIKa

4 : ®opMupoBaHME NTPU3HAKA, CBOWCTBA OpraHU3Ma

3ananme 12. [Tonubi Habop XPOMOCOM COMATUYECKON KIETKU JAHHOTO OMOJIOTUYECKOT0 BHIA
— 3TO:!
Otsert: Kapuotun

33}13HI/IC 13. Hapa XpOMOCOM B JUIIONIHOM KIIETKE CXOIHBIX I10 MOp(pOJ'IOFI/II/I 1 C OJMHAKOBbBIM
Ha60pOM T'€HOB, HO UMCIOIIIHE PA3HOC NPOUCXOKICHUC HA3bIBAOTCA
OTBET: TOMOJIOTHYHBIMHU / TOMOJIOTHYHBIE / TOMOJIOTUYHEIC XPpOMOCOMBI

3aganue 14. JlaiiTe KPaTKyI0 XapaKTePUCTUKY YHHHEMHOH TEOPHH CTPOCHHUS XPOMOCOM.
OtBet: CoriacHo 3TOM TEOPUHU, XPOMOCOMA COCTOUT TOJBKO M3 ofaHoM Mosiekybl JIHK (crnocoo-
HOUL 3a cuem 0BOUHOU CRUPATU3AYUU METKOU U KDYNHOU (6UMKU KOMOPOU 83AUMHO NEPNEeHOUK)-
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JIAPHDL), NPOX0OsAUell NOYMU OOHOBPEMEHHO, U KOHOEHCAYUU CO30a8amb NOJUMEHHYI0 CIMPYK-
mypy, X0pouio GUOUMYIO 8 CEEMOBOM MUKPOCKONE HA CMAouu Memaghaszol).

3ananmue 15. YUto Takoe kapuortunupoBanue? JJis 4ero npoBoasiT KAPUOTUNIMPOBAHUE B
MeINIUHCKON reHeTuKke?

Otgetr: KapuotunupoBaHue — 3TO HUTOT€HETHYECKOE HMCCIIEIOBAHUE, MO3BOJISIONICE OIEHUTH
Ha0Op XPOMOCOM YEJIOBEKa, BBISBUTH HAPYIICHUS B MX KOJWYECTBE U CTpyKType. st 3Toro
CTPOAT KapHOrpaMMy XpPOMOCOM, aHAJIM3 KOTOPOM MOMOTAaeT JUArHOCTUPOBATH XPOMOCOMHBIE
AHOMAJIMH M OLICHUTh PUCK PA3BUTHS TCHETHUYCCKUX 3a00JICBaHHM Yy JIETEH.

7 HIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCITOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

NudpopManuoHHBbIE TEXHOJOIHU — 00yUeHHE B 3JIEKTPOHHOM 00pa3oBaTenbHOM cpene ¢
LEJIBIO PacLIMPEHHsI 10CTYyTa K 00pa30BaTelbHbIM pecypcaM, YBEIMUCHHUs KOHTAaKTHOI'O B3aUMO-
JEICTBUS C MpenojiaBaTesieM, OCTPOSHUS MHAUBUAYAIbHBIX TPAEKTOPUM MOJITOTOBKU, 0OBEK-
TUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B o6pa3zoBarenpHOM Iporiecce Mo TUCIHILIMHE UCIOIB3YIOTCS CIeIyromue HHPOopMaIu-
OHHBIE TEXHOJIOTHHM, SIBJISIOIIMECS KOMIOHEHTaMU OJIEKTPOHHOH HH(pOpMalMOHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

e Cucrema snextponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e DJCKTPOHHBIC OMOTUOTCYHBIC CHCTEMBI;

e MynpTUMENUIHOE CONIPOBOXKICHUE JIEKIIMH U IIPAKTUYECKUX 3aHATHH

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI UHBAJINJAMMU U JIMINAMU
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbA

[Tpu oOyueHnH Il ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI TIPUMEHSIOTCS a/1aIl-
TUBHBIE 00pa30BaTeNbHbIE TEXHOJIOTMH B COOTBETCTBUU C YCIOBUSIMH, U3JI0KEHHBIMU B pa3jiene
«OcoOEHHOCTH peanu3alny 00pa3oBaTeIbHON MPOrpaMMbl /i1l UHBAJUAOB M JIUI] C OTPAaHUYEH-
HBIMH BO3MOKHOCTSIMH 3/I0POBbS» OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMMmsbl (HMCHOJIb30BaHUE
CHENHATBHBIX y4EOHBIX MOCOOMI M JUIAKTUYECKUX MAaTEPUANIOB, CIEIHATBHBIX TEXHUYECKHX
CpeACTB 00y4EHUs KOJJISKTUBHOTO M MHIMBUAYAJILHOTO MOJIb30BaHUsl, IPEI0CTABICHNE YCIIYT ac-
cucTeHTa (TOMOITHUKA), OKA3bIBAIOIIETO O0yJAOIIMMCS HEOOXO0IUMYIO TEXHUYECKYIO TOMOIIb U
T. I1.) ¢ y4ETOM UHIUBUIYaTIbHBIX OCOOCHHOCTEH 00y4atoLIXCs.

9 CIUCOK JIMTEPATYPbBI U TH®OPMALIMOHHBIX PECYPCOB

9.1 JIutepartypa

1. bakaii, A. B. I'enetruxa / A. B. bakaii, U. U. Kouun, I'. I'. Ckpunauuenko. — M.: Koioc,
2006. — 448 c. Dx3eMIuApHI Beero: 12

2. Bepemraruna, B.A. OcHOBBI 00mIei muTonorum : yded. mocodue s By30B / B. A.
Bepemaruna. — 3-e u3., crep. — M. : Akagemus, 2009. — 171, [1] c. : un. Dx3emMmispsl Beero: 42

3. I'eneruka: y4eOHWK mnsi cryneHToB By30B / Ilom pen. B. U. MBanoBa. — M.:
Axanemknura, 2006. — 638 c. Dx3emIuApsl Bcero: 33

4. Kumynes, N.®. O6mas u monekyispHas renetuka / U1.®@. XKumynes. — HoBocubupcek:
Cub. ynusep. uza-so, 2007. — 479 c. Dx3emmuisipsl Bcero: 40

5. Uare-Beutomos, C. I'. I'eneTuka ¢ ocaoamu cenekiuu / C. I'. Tare-Beuromos. — M.
Beicmias mkomna, 1989. — 591 c. Ox3eMIutsapsl Bcero: 8

6. [{uToreneTnka: yuyeOHOE IMOCOOME JUIsl CTYJIEHTOB Tei. By30B. M3-Bo BI'TIV: aBTOp-
cocraButenb B.®. Kupcanosa. — biarosemienck, 2008. — 130 ¢. Ox3eMruisipsl Beero: 15

7. Yenmos, FO.C. Breaenue B knerounyto oumomnoruto / F0.C. UenioB — M. : AkajieMKHHATA,
2005. — 496 c. Dx3eMIuApsI Beero: 12

8. Ilyxannckuii, B.A. Benenue B reneruxy / B.A. [lyxanbckuii. — M.: KomocC, 2007. —
224 c. Ox3eMIusipsl Beero: 20
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Jlutepatypa il NOATOTOBKHU K O0TAeJbHBIM TeMaM

1. I'pun, H. buonorus: B 3 1./ H. I'pun, Y. Crayrt, /1. Teiinop; nep. ¢ anri. P. Comnepa. —
M.: Mup, 2002. — T. 3. —451 c. lpyrue uzganusa: M. : Mup, 1994; M. : Mup, 2004. Dx3eMIIspbI
BCEro: 5

2. yownun, H. I1. I'eneruxa / H. I1. lyounnn. — Kumunes: [ltuaumna, 1985. — 536 c.
OK3eMIUIIphI Bcero: 4

3. IMaymesa, 3. II. Ilpaktukym mo twmrtosoruu pactenuid / 3. II. Ilaymea. — M.:
Arponpomusznat, 1988. — 271 c. Dx3eMmspsl Bcero: 8

4. Cunrep, M. I'easl u reHombl / M. Cunrep, I1. bepr. — M.: Mup, 1998. — 259 c.
DK3eMIUISIphI Beero: 1

5. Cmupnos, B. I'. [lutoreneruka / B. I'. CmupHOB. — M.: Bricmias mkona, 1991. — 378 c.
OK3eMIUISIpbI BCero: 4

6. Apseirun, B. H. buonorus: 8 2 1. / B. H. Speirun, B. U. Bacunsesa, U. 1. Bonkos, B.
B. CunensimkoBa. — M.: Beiciras mikosra, 2003. — T. 2. — 232 ¢. Dxk3eMIusIpsI Beero: 16

9.2 ba3bl JaHHBIX 1 HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. ®enepanbHbiii moptan «Poccuiickoe oopazoBanue» — http://www.edu.ru.

2. Tlopran DnekTponHast 6ubimoreka: quccepramuu — http://diss.rsl.ru/?menu=
disscatalog.

3. Tlopran HayuHoit a5ekTponHoi oubmroTeku — http://elibrary.ru/defaultx.asp.

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

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

6. CrioBapu u sHIKIONEAUK on-line: mpoekt Academic.ru — https://dic.academic.ru/;
buonorndeckuit sHIMKI0NEAnYecKui ciioBaps: https://dic.academic.ru/contents.nsf/dic_biology/

9.3 DJ1IeKTPOHHO-0MOINOTEeYHbIE pecypChl
1. Polpred.com O630p CMU/Cnpasounuk http://polpred.com/news.
2. DBC «IOpaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnist mpoBeieHus! 3aHATHH JIEKIIMOHHOT0, JIJAOOPATOPHOT'O U CEMUHAPCKOI'0 THIIA, TPYIIIO-
BbIX U MHJIMBUyaJIbHBIX KOHCYJIbTALIUN, TEKYIIIETO KOHTPOJISL M IPOMEKYTOUHOM aTTeCTalluH UC-
HOJIB3YIOTCA ayJUTOPUH, OCHAIIEHHBIE yueOHOW MeOenbio, ayJTUTOPHON JOCKOH, KOMIbIOTE-
poM(pamH) C YCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CHEIUAIN3UPOBAHHBIM IIPOTPaMMHBIM Obecrieye-
HUEM, KOMMYTaTOPOM JIJIsl BBIXO/Ia B JIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY M 3JIEKTPOHHYIO MH-
dbopmarmonHo-oopazoBarenbuyto cpeay bITIY, MmynbTuMennitHBIMUA TTPOEKTOPAMU, IKCITO3UIIH-
OHHBIMHU SKpaHaMH, Y4eOHO-HarJISIIHBIMU TOCOOUSIMU (KapThl, TAOJIUIIbI, MyJIbTUMEIUIHbIE TTpe-
3eHTanun). i npoBeieHNs MPaKTUYECKUX 3aHATUHN TaK)Ke UCTIoNb3yeTcs: YueOHast 1abopaTopust
TeHETUKHU, YKOMIUIEKTOBaHHAs CJIeIyIOIUM 000pYA0BaHUEM:

e KOMIUIEKT CTOJIOB 1a00paTOPHBIX
Cron npenogasatens
ITromutp
AynutopHas 1ocka
MynbTUMEINIHBINA TPOEKTOP
OKCIO3UIIMOHHBIN 3KpaH
Muxkpockorn «bromamy» (1 mT.)
Muxkpockomn «Mukmen-1» (3 mr.)
Muxkpockon MoHOKYJIsIpHBbIN MC-10 «Mikros» (5 mrT.)
Tepmocrtar cyxoBozayuabsiit TC-1/20 CITY (06bvem 20)

¢ YyeOHO-HATJSAAHbIE TOCOOUS - MUKPOIIPENapaThl, TAOIUIIBI 10 JUCIUTUINHE
«IuToreneTrka

CamocrosTenbHas padoTa CTYJACHTOB OPraHU3YeTCs B ay TUTOPHSIX, OCHAILIEHHBIX KOMITb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEY BY3a,


http://diss.rsl.ru/?menu
https://dic.academic.ru/
https://dic.academic.ru/contents.nsf/dic_biology/
http://рolpred.cоm/news
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B CIICHUMAJIU3UPOBAHHBIX na6opaT0pI/1;1x M0 JUCIHUILIMHE, a TAKXKE B 3ajlaX JOCTYyIIa B JIOKAJIbHYIO
cetb BI'TIY u np.

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

Pa3paborunk: B.®. Kupcanoa, kanauaar c.-X. HayK, T0IeHT Kadeapsl ouonoruu u MOb



29
11 JIMCT UBSMEHEHHUH U JOITOJTHEHUM

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

Pabouas mporpamma nucIUIUIMHBL 00CyKIeHa 1 0100peHa st peanu3anuu B 2023/2024
y4. T. Ha 3acefaHuu Kadeapbl OMOJI0THH U METOAMKN 00ydeHus: Onosiorun (mpotokoi Ne 9 ot
«28» utons 2023 r.). B PI1]/] BHeceHBbI clieiytonue U3MEHEHUS U JIOTIOJTHEHUS:

Ne mu3menenust: 1

Ne crpanute! ¢ uamenenuem: 26-27
B Paznen 9 BHeceHbI MN3MEHEHUS B CITUCOK JIMTEPATYPHI, B 0a3bl TaHHBIX U HHPOPMAIIOHHO-
CIIPABOYHBIE CHCTEMBI, B 3JICKTPOHHO-OMOIMOTEUHBIC peCypChl. YKa3aHbl CChUIKU, 00eCTeun-
BAIOIIKE JTOCTYI 00YYAOIIUMCS K AICKTPOHHBIM yUECOHBIM U3IAaHUSM H dJICKTPOHHBIM 00pa3o-
BarenbHbIM pecypcam ¢ caiita ®I'BOY BO «bI'TIY».

YTBep:xkaenue usmeneHuii u nonojHenuit B PILI nna peanuzanuu B 2024/2025 yu. r.
Pabouas nporpamMma AUCHUILUIMHBI IEpECMOTpPEHa, 00CyKeHa U 0J00peHa Uil peaau3a-
iy B 2024/2025 yae6HOM TOoay Ha 3acenanuu kadenps! (mpotokon Ne 8 ot 22 mas 2024 1.).

YTBep:xkaenue usmeneHuii u nonojHenuit B PILI nnsa peanuzanuu B 2025/2026 yu. r.
Pabouas nporpamMma AUCHUILUIMHBI IEPECMOTpPEHa, 00CyK/eHa U 0J00peHa Ui peaau3a-
1y B 2025/2026 yaeOHOM TOy Ha 3acenannu kKadenpsl (mpoTokona Ne 6 ot 26 mapta 2025 1.).

YT1Bep:kaenue usmMmenenuii u qonojHenuid B PILJI nias peanuzanun B 2026/2027 yu. r.
PaGouas mporpamMma AMCHMILTUHBI IEpeCMOTpEHa, 00CyKIeHa U 0JJOOpeHa AJisl peanusa-

uu B 2026/2027 yue6HOM roay Ha 3aceaanuu kadeapsl reorpadun u 6uonaoruu (mpotokon Ne 5
oT 26 mas 2026 1.).



