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Pabouyas mporpamma y4eGHON AMCUHUIUIMHBI SBISETCS YAaCTBIO OCHOBHOM
o0pa3oBaTenbHON MPOTPaMMEI JUISl TIOATOTOBKM 6akalaBpoB T10 HANPABICHHUIO
noxnrotoBku 06.03.01 Buomorust mpodmne O6uias Guonorus ouHOW M OYHO-
3a049HOM hopm 00yUeHusI.

Pabouas nporpaMma y4eOHON AUCLMIIIMHEI pa3paboTaHa B COOTBETCTBUH C
enepanbHbiM  3aKkoHOM OT 29.12.2012 Ne 273-®3 «O6 o6pasoBanuu B
Poccuiickoit @enepaimu» (¢ u3MeHeHMsMH U JonojiHenusmu), ®TOC BO —
GaxanaBpuar 1o HampasieHuio moarotosku 06.03.01 Bronorus, yTBepKIeHHBIM
npukasoM MHUHWCTEPCTBA HAayKH M BbICIiero obpaszoBanusi Poccumiickoii
@enepaunu ot 07.08.2020 Ne920 (c u3MeHEHHAMH W JIOTIOJIHEHUSIMH) U
IIpodeccronanbHeM  cTaHAAPTOM, YTBepKAeHHBIM Ilpukasom MunucTepcTBa
TpyAa W couuanbHoi 3amuTsl Poccuiickoit ®@enepaunu «O6 yTBepxIeHHH
npodeccronansHoro cranmapra» ot 18.10.2013 Ne 544n.

COCTABUTEJIU:
Houent  kadenper  6uonormu  ®IBOY  BO  «JIITIY»,  kammumar
CEJIbCKOXO3SHCTBEHHBIX HayK, 1o1eHT [ 'ybapeB AHapeli AHATOIbEBUY;

VYTBepKieHa Ha 3acelaHuu Kadeapsl 6UONOTHH

[TpoTokom ot « /3 » o/ 202r.,No_ &
3aBeyrommit kKadenapoi Guonoruu e
JlokTop c.-x HayK, npogeccop Q%’"VZ H.B. Bonruna

Onobpena Ha 3acenaHny y4eGHO-METOANYECKOH KOMUCCHH
EcTecTBeHHBIX HayK
ITpoTokomoT «_ 4 » oL 20/¢r., No_ =

[lpencenarens y4e6HO-MeTOINYECKOMH KOMUCCHH €CTECTBEHHBIX HayK
Gy CH. Hectopenko

COT'JTACOBAHO:
Hupexrop JlemapramenTta o6pa3oBanus

/7 B.B. CaBenkos



CTpykTypa u cogep:kaHHue y4eOHOH THCIUNINHBI

1. Hean u 3axa4u y4eOHOM JUCHMILTHHbI

Llenv  Oucyunnaunvi:  QopMUpPOBaHHE 3HAHUH O  3aKOHOMEPHOCTSX
HACJIECTBEHHOCTH W W3MEHYMBOCTU >KMBBIX OpPraHU3MOB Ha OPraHU3MEHHOM
KJIIETOYHOM,  XPOMOCOMHOM,  MOJIEKYJISIPHOM  MOIYJSIHMOHHOM  YPOBHSX
OpraHu3allid ¥ UCIOJIb30BAaHUE HUX B Pa3HBIX 00JacTIX MNPaKTUUYECKOU
JEATEIIBHOCTH 4YEJOBEKA: CEJEKIUU, MEAUIMHE, KIETOYHOM U TE€HOMHOU
WHXEHEPHUH, OMOTEXHOJIOTUH.

3aoauu oucyuniaunsl «I'€HETHKA C OCHOBAMU CEICKITUMY !

— (opmupoBaHWEe TIETOCTHOM CHCTEMBl 3HAaHMH O TEHaX ©W HX
B3aUMOJICHCTBUSIX B KUBBIX OpraHU3Max;

— (opMHpOBaHUE MPEACTABICHHS 00 OCHOBHBIX HCHOJb3YEMBIX B '€HETUKE
METOJaX TEHETUYECKOIO AHANIN3A;

— obecrnieueHue BBIIIOJIHEHHUS 71a60paTOPHOTO pPaKTHUKyMa,
WUIFOCTPUPYIOUIETO CYIIHOCTh METOJIOB T€HETUUECKOI0 aHAJIN3A;

— OCBOCHHME TMPAKTUYECKHX HABBIKOB B IIOATOTOBKE, OpraHu3aluu
BBITIOJIHEHUS ~ JIAOOpAaTOPHOTO  NPAKTUKyMa,  BKJIIOYas  HCIIOJIb30BAaHHUE
COBPEMEHHBIX MPUOOPOB U 00OPYJOBaHUS, B TOM YKCII€ HABBIKOB, 3HAYUMBIX IS
OyyIieit criennalbHOCTH;

— OCBOCHUE HABBIKOB TPAaMOTHOIO M PAlMOHAJIBHOIO BBINOJIHEHUS
HKCIIEPUMEHTA; HaBBIKOB pa0OTHI C yUE€OHOM, CIIPAaBOYHOM JIUTEPATYPO;

— O3HAKOMJIEHUE C METOJaMU PaOOThI € AEKTPOHHBIMU 0a3aMU JAHHBIX;

— O3HAKOMJIEHHE C MCIOJIb30BAHUEM T€HETUYECKOTO aHAJN3a ISl PEIICHUS
OMOXUMHUYECKUX, OMOTEXHOJIOTHYECKUX, MEIUIIMHCKUX U CEIbCKOXO3IMCTBEHHBIX
3aJla4y NPUKIAJHOTO U (yHAAMEHTAIBHOIO XapaKTepa.

2. Mecto nucuniuinnabl B ctpykrype OOII BO

VYyebnass aucnurmiauHa «['eHEeTMKa C OCHOBaMHU CEJIEKIIMU» OTHOCHTCS K
00s13aTeNIbHON YaCTH YueOHOro 1miiaHa, uuHaeke aucruiuinasl b1.0.19.

ConepxaHue  TUCHUIUIMHBI  SBJSIETCS  JIOTHYECKUM  TPOJIOJDKEHUEM
conmepkanusi auctuiuinH: OOmass OWONOTHST ¢ OCHOBAMH TEOPWHU DBOJIIOIINH,
BBengenne B TEJaroruyecKkyr CHCNHAIBHOCTh W CIYKUT OCHOBOW IS
JTATbHEHIIET0 OCBOCHHS JUCIUIUIMH: METONUKH TPErnojaBanusi OHOJOTUH;
buoreorpadus u ap.

3. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JTUCHMILINHE,
COOTHECEHHBbIX ¢ HHANKATOPAMH I0CTHKEHU KOMIIETEHIUI

Koa nmo NuaukaTop 1ocTHKEHUS Pe3yabTarbl 00y4eHUs 10 TUCHHUILIMHE
P1rocC
BO

O6menpodeccuoHaabHbIE

OIIK-3 | OIIK-3.1 neMOHCTpUPYET 3HAHKUE | 3HATh: HUCTOPHMIO, TEOPHIO, 3aKOHOMEPHOCTH H
OCHOB 3BOJIIOLIMOHHOW T€OPUH,




COBPEMEHHBIX MPE/ICTaBICHU O
CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHU3aly TeHETUYECKOU
IPOTrPaMMBbI KUBBIX OOBEKTOB U
METO/1bI MOJIEKYJIIPHON
OMOJIOTHUN, TEHETUKN U OMOJIOTUH
pa3BUTHS,

OIIK-3.2 3HaeT METOBI
HCCIICIOBAHUS MEXaHHU3MOB
OHTOIrC¢HE3a B OMOJIOTUH;

OIIK-3.3 cnocoOeH NpUMEHUTH
3HAHUA O CTPYKTYPHO-
(YHKIMOHATIBHON OpraHu3aluu
TCHETUYECKOM MPOrpaMMbl
SKUBBIX OOBEKTOB U METOABI
MOJICKYJISIPHON OMOJIOTHH,
TCHETUKU ¥ OMOJIOTHH PA3BUTHUS
JUTSL UCCIICIOBAaHUS MEXaHU3MOB
OHTOTeHe3a U (hUIIOTeHE3a;

OIIK-3.4 BrageeT HaBBIKAMH
UCIIOJIb30BaHUS METOJIOB
MOJICKYJISIPHOM OMOJIOTHH,
TEeHETUKU U OMOJIOTUU PA3BUTHS
JUTSL KCCTIeIOBAaHUSI MEXaHU3MOB
OHTOTEHEe3a U (PriIoreHes3a B
npodecCHOHATIbHON
JESTCIILHOCTH.

MPUHIMITBI TIOCTPOSHUSI M (PYHKIIHMOHUPOBAHUS
00pa3zoBaTeNbHBIX (MEIarOTUYECKUX) CHCTEM,
pOJIb U MECTO OOpa30BaHMS B KU3HU JTMYHOCTH

u oOuiecTna; KYJbTYPHO-UCTOPUYECKHE,
HOPMaTUBHO- TPABOBbIC, AKCHOJOTUYECKUE,
3TUYECKHUE, MEINKO-OMOJIOTUYECKHE,
SPrOHOMUYECKHE, TCUXOJIOTHYECKUE OCHOBBI
(BKITIOYAst 3aKOHOMEPHOCTH, 3aKOHBI,
MPUHIMUIIBI)  [EJaroTHYeCKON  JIeSITEeIbHOCTH;
KJIACCUYECKHE u WHHOBAallMOHHBIE

NeJarornyeckue KOHLENLUUNU U TEOPUH; TEOpUU
coLualIn3alus JMYHOCTH, WH/IUKaTOPBI
UHAMBUIYAJIIbHBIX OCOOEHHOCTEH TpaeKTopuil
KHU3HM, UX BO3MOJKHBIE JEBHAIlMM, a TaKXKe
OCHOBbl MX  ICUXOAMArHOCTUKH;  OCHOBBI
HCUXOJUAAKTUKH, HOJHUKYJIBTYPHOTO
00pa3oBaHus, 3aKOHOMEPHOCTEH IIOBEICHUS B
COLIMAJIbHBIX CETSX; 3aKOHBI PA3BUTUS JIMYHOCTU
U TpOSABICHHUS  JMYHOCTHBIX  CBOMCTB,
IICUXOJIOTMYECKUE 3aKOHbl MNEPUOAM3ALUN U
KPHU3UCOB Pa3BUTHS.

Mearoruyeckoe
pemiarb 3a/1auu

YMeTs: OCYILIECTBIIATH
LeJernolaraHue u

npodecCuoHaTbHOM [e1aroru4ecKou
JIEATEIbHOCTA  HAa  OCHOBE  CHEHHAIbHBIX
Hay4YHbIX 3HAHUU; OLICHUBATh PE3YJIbTATUBHOCTD

OIIK-8 OIIK-8.1 3Haer METOIBI C60pa’ COOCTBEHHOU HeI[aFOFH‘{eCKOfI JCATCIILHOCTH.
00paboTKH, CUCTEMATU3AINH U
IIPEICTaBJICHMSI T10JIEBON U Brnagers: anroputmMamMMm M TEXHOJOTHSMU
nabopaTopHOil nH(popMaIuH, OCYIIIECTBIICHUS npodeccuoHaIbHON
INPUMEHSITh HaBbIKU PaOOTHI C MEJarOTUYECKON  JIEATEIbHOCTH Ha  OCHOBE
COBPEMEHHBIM 000PYJOBaHUEM, CHEeIMalbHbIX HAay4YHBIX 3HAaHUN; TpUEeMaMHu
AQHAJIM3UPOBATH MOJIYUYEHHBIE NEeAarorn4eckou pedaexcuu; HaBbIKaMU
pe3ynbTaThl; pa3BUTHS y OOYYalOLMXCS IO3HaBaTeNbHOU

AKTUBHOCTH, CAMOCTOSITEJIbHOCTH, HHUIIUATHUBBI,
OIIK-8.2 ymeer ucmosp30B8aTh TBOPYECKUX  CIIOCOOHOCTEH, (QOpMHUpPOBaHUS
MeTOJIbI cO0pa, 00paboTKy, TpaXXTaHCKOW MO3UIIUU, CIOCOOHOCTH K TPYAY U
cucreMarusann u )KH3HM B YCIIOBHSAX COBPEMEHHOIO MHpAa,
TPEICTaBICHHUS TIOJCBOH 1 dbopMupoBaHusl 'y OOy4aromMxcs KyJbTypbl
1n1abopaTopHON HH(POPMAIIHH; 3JI0pOBOT0 M 0€30MacHOr0 00pasa KU3HH.
OIIK-8.3 BiazmeeT HaBbIKAaMU
paboThI C COBPEMEHHBIM
000pyI0BaHHEM, aHAJIN3UPOBATh
MOJTy4YE€HHBIE PE3yJIbTAThI
[TpodeccuonambHbIe
IK-2 ITK-2.1 3HaeT npUHIMIIBI 3HaTh: MEXaHW3MBl W METOJWUKH TIOHCKa,

OopraHu3zaium paboThl 1o
BHEJIPEHUIO, pa3pabOTKe U
COIIPOBOXKJICHUIO

aHalM3a U CUHTe3a WH(POPMAlNH, BKIIIOYAIOIINE
CHUCTEMHBIN TOAX0A B 00JacTH 00pa3oBaHUSI.
3HaTB MCETOAUKU ITIOCTAHOBKU IICJIN U CHOCOGBI




TEXHOJIOTMYECKUX MPOIIECCOB B
Pa3HBIX OTPACIISIX HAPOIHOTO
XO3SMCTBA;

I1K-2.2 ymeeT BBIOpaTh METOIBI U
METO/I0JIOTHIO JIJIsi OpTraHU3aIuu
paboOTHI IO BHEAPEHHUIO,
pa3paboTKe U COMPOBOXKICHUIO
TEXHOJIOTHYECKHUX IMPOIIECCOB B
Pa3HbBIX OTPACISIX HAPOJIHOTO
XO03SHCTBA;

I1K-2.3 BiajieeT HaBBIKAMU
BHEJIPEHUs, Pa3pabOTKH U
COTPOBOXKACHUS
TEXHOJIOTHYECKHUX MPOIIECCOB B
Pa3HBIX OTPACISAX HAPOJAHOTO
XO03SMCTBA.

€e JIOCTIDKEHHUsS, HAy4YyHOE IMIPEICTaBICHHE O
pe3yabTaTax 00paboTku HHPOPMAIIHH.

VYMmeTs: AHAJIM3UPOBATh 3aJady, BBIICIATH €€

0a30BEIE COCTAaBJISIOIINE, OCYIIECTBIISATh
IEKOMIIO3HUIIMIO 3aJadd. YMETh HaXOOUThL H
KPUTUYECKH  aHaJIU3UpOBaTh  WHQPOPMAITHUIO,

HCO6XOI[I/IMYIO A1 pCHICHUA ITOCTaBJICHHOU
3aga4u. PaCCManI/IBaTb BO3MOJXHBIC BapHAHTbI
pelicHud 3aJadd, OLCHHBasA JOCTOMHCTBA U
HECAOCTATKH.

Buamers: MeTonamMu yCTaHOBIIEHHSI NPUYMHHO-
CJICZICTBEHHBIX CBSI3€H U ompezeneHus Hauboiee
3HAQYMMBIX CpeAu HUX. MexaHu3MaMM IIOMCKa
UHpOpPMALUU, B TOM 4YHCIE C IPUMEHEHHUEM
COBPEMEHHBIX MH(OPMaLMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

4. CTpyKTYypa " coepkaHue Y4eOHOH TUCHMILTUHBI

4.1. O0beM yueOHOM JUCHMILUIMHBI U BUAbI Y4e0HOI padoThl

O0bem yacoB / 3a4. ef.
Bupx yueOHoi1 padoThI Ounas ¢popma | OuHO-32049HaAA
¢popma
OO0mas yueOHasi Harpy3ka 216 216
(6 3au. en.) (6 3au. en.)
Oo0s3aTeIbHAA ayIUTOPHAs yyeOHAas 72 30
Harpy3ka (Bcero 4acoB),
B TOM YHCJIE:
Jlexnun 32 16
CemuHapcKue 3aHsITus - -
[IpakTHUecKue 3aHATUs - -
JlaGopaTopHbie pabOThI 40 14
KoHTposibHbIe paboThl - -
KypcoBast pabota / KypcoBOM MPOEKT - -
Jpyrue ¢hopMbl opraHu3alud YIeOHOTO - -
npolecca
KonTpoub 36 12
CamocrosiTenbHast padoTa cTyIeHTa (Bcero 108 174
YacoB)
dopma aTTecTarus dK3aMeH IK3aMEH

4.2. Conep:xaHue pa3ieyioB y4eOHOMH TMCHUNIMHBI




Tema 1. O01Me M0JI0KEHNSI: IPeAMET U UCTOPHUS PA3BUTHS TeHETHKHU

[loHaTMSE O HACHEACTBEHHOCTH W  HW3MEHUMBOCTH. JIMCKpETHBIM U
IIPEPBIBUCTBIA  XapaKTEpP  HACJIEICTBEHHOCTH. MeCTO  TIE€HETHKHM  Cpenu
Ononormueckux Hayk. KpaTkas wHcTOpHs  pa3BUTUSL  MPEACTABICHUHA O
HACJICJICTBEHHOCTH © WM3MEHYMBOCTU. 3HadeHue pador [. Menmens s
dbopMUPOBaHHSI METOIOJIOTHH TEHETUKH. POJIb OTEYECTBEHHBIX YUEHBIX B PA3BUTHU
TE€HETUKHU 51 CEJIEKIIUU. Mertobt TE€HETUKMU: rUOPUI0JIOTMYECKUH,
UTOTEHETUYECKUM, OMOXMMHUYECKMIA W  MOJIEKYJISIPHBIM, MaTeMaTHYECKHIA,
MONYJIALIMOHHBIN, OHTOT€HETWYECKUW, MYTAlMOHHBINA. 3aJaud W MEPCHEKTHUBBI
reHeTukd. CBsI3b TEHETHKU C JAPYTMMU OHOJIOTMYECKMMH HAayKaMH. 3HAYCHHE
TEHETUKHU JJI1 pEelIeHMs] 3aJad CeJICKIIMHU, MEIUIMHBI, OMOTEXHOJIOTUU, OXPaHbI
PUPOIBL.

Tema 2. KileTrouHbIe MEXaHU3MBbI HACJIEACTBEHHOCTH

CrpoeHne KIETKM M pOJIb €€ OTHENbHBIX JJIEMEHTOB B IIEepenade
HACJIEICTBEHHBIX 3aJaTKOB. Mop(}oioruss M BHYTPEHHEE CTPOCHHE XPOMOCOM.
Kapuotun rpuboB, pacTeHuil U KUBOTHBIX. JleJieHre COMAaTUYECKUX KIIETOK (CTaauu
MHTO3a). AMHTO3, SHIOMHUTO3. JleIeHne MOoJ0BhIX KiIeTOK (Meio3). Ctaauu Meio3sa.
Pa3BuTHe >KEHCKOW TOJIOBOM KiIEeTKH (0ooreHes), crepMarorene3. HeperymsipHbie
THUIIBI TTIOJIOBOTO PA3MHOKECHUS.

Tema 3. MoHoruopuaHbie ¥ NOJUMrHOpHIHbIC CKPEIIMBAHUSA

['uGpunonoruueckuii METOJL V3y4CHUS HACJICICTBEHHOCTH.
HacnencrBeHHOCTh M €e  marepuanbHble HocuTenu. lluronornueckue u
OMOXMMHYECKHE OCHOBBI HACIICJICTBEHHOCTH. B3anmMoJeicTBUEe aUIeNbHBIX U
HeaJulenbHbIX TeHOoB. ['eHotun. denortun. Ilepseiii 3akoH I'. Menaens. Bropoii
3aKOH I""Mennens. Henosnnoe JOMUHUPOBAHUE. KonomunupoBanue.
AHanu3upymoiiee, BO3BpATHOE W PEUUIPOKHbIE cKpemuBanus. luruOpunHoe u
noJMruOpuaHoe ckpemrBanud. Tpetuit 3akon [.Mennens.

3aKOHOMEPHOCTH HACJIEIOBaHUS MpPU MOHOTHOPHIHOM CKpEUIMBaHUM,
otkpeIThie ['.MeHnnenem. IlpencraBnenust I.Menaenss 0 AUCKPETHOM XapakTepe
HacyencTBeHHOCTU ((pakTopuanbHas runore3a). [Ipeacrapnenus 00 amiensx U UX
B3aUMOJICMCTBUU: TIOJIHOE M HEMOJHOE JIOMHHHPOBAaHWE, KOJOMHHUPOBAHUE.
OTHOCUTENIBHBIA ~ XapakTep JOMHUHHpPOBaHUs. Bo3MOXHbIE OHOXMMHUYECKHE
MEXaHU3Mbl JOMUHHUPOBAHMS. ['OMO3BUTOTHOCTH W TE€TEPO3UTOTHOCTh. 3aKOH
"yucTOTHl TraMeTr" MW ero  IMTOJIOTMYECKMM MEXaHM3M. 3aKOHOMEpPHOCTHU
HACJICIOBAHUS TIPU JU- W TOJUTUOPUIHBIX CKPEIIMBAHUSIX. 3aKOH HE3aBHUCHUMOTO
HACJIEJIOBAaHUS TPHU3HAKOB M €ro ILMUTOJOTHYECKHM MeXaHu3M. CTaTUCTUYECKUI
XapakTep pPaCLICIUICHUW. YCIIOBUS, NMPU KOTOPBIX BBIMOJHAKOTCA MEHACIEBCKUE
KOJINYECTBEHHBIE 3aKOHOMEPHOCTH paciueruieHus. [lienoTponHoe 1eiicTBrE TeHa U
BO3MOXHBIE OTKJIOHEHUsS OT pAaCIICIUICHHs, CBA3aHHbIE C OTUM. l3MmeHeHue
IIPOSIBJICHMS NPU3HAKA B 3aBUCMMOCTH OT BHEIIHEN U BHYTPEHHEU cpenpl. IlonsaTue
00 3KCHPECCUBHOCTH M TMEHETPAHTHOCTH reHa. OTKIOHEHUS OT MEHJIEJIEBCKUX
paclIEIUVIEHUT TpU B3aUMOJEUCTBUM T'eHOB. (OCHOBHBIE THIIBI HEAJIEIBHBIX



B3aMMOJICHCTBUI: HOBOOOPa30BaHUE, KOMILJIEMEHTAPHOCTb, MUCTA3, KPUIITOMEPHSI,
nonuMepusa. buoxummyeckrue OCHOBbI HEAUIETBHBIX B3AUMOIEHCTBUM.

Tema 4. Onpenesienune noJsia. Hacienopanue nNpu3HAKoB, CHEIJIEHHBIX €
10JIOM

[TomoBbIE XPOMOCOMBI, TOMO- M TE€TEPOTAMETHBIN TOJI, TUIBI XPOMOCOMHOTO
onpenesieHus nosa. HacienoBanue npu3HaKoB, CUCIUICHHBIX C MOJIOM. Pe3ynbraTsl
PELUNPOKHBIX CKpemuBaHui. HacnenoBaHue NPU3HAKOB MNPH HEPACXOXKICHUU
MOJIOBBIX XPOMOCOM (MIEPBUYHOE M BTOPUYHOE HEPACXOXKICHHE X-XPOMOCOM Y
npo3zodunsl). HacnemoBanue B JUHUSX JAPO30QUMILI CO  CIEIUICHHBIUM — X-
xpomocomamu (nunHug "nBoitHas  yellow"). Tomamapuyeckoe HaciieoBaHHUE.
Hcnonp30BaHre 3aKOHOMEPHOCTEM HACIEIOBAHUS IPU3HAKOB, CLEIUICHHBIX C
M0JIOM, B pa3paboTKe XPOMOCOMHON TEOPUH HACTIEACTBEHHOCTH.

Tema 5. CuernieHHOe HACJ/IeI0BaHHUE NIPU3HAKOB U KPOCCUHIOBEP

OTKpbITHE SBJICHUS CUEIJICHHOTO HACJIeI0BaHUsI MPU3HAKOB. 3HAUE€HHE PadoT
mkonsl T.I.Moprana B HW3yYE€HHHM CLEIUICHHOTO HACIEAOBAHUS ITPU3HAKOB.
OcoOeHHOCTH HacleIOBaHUS MpU clemieHud TeHoB. [lomHoe U HemonHoe
CUEIUICHHE T€HOB. KpOCCHHIOBEp M €ro IUTOJIOTMYECKU MeXxaHu3M. Poib xua3m B
KpoccuHrosepe. Lluronornyeckue nokazaTesnbcTBa GU3MIECKOTO 0OMEHA XPOMOCOM
npu KpoccuHrosepe y aposzo¢puisl (onbiT K.IlltepHa) m  KykKypy3sl (OHBIT
X.Kpeiitona n b.Mak-KiinHToK). 3HaueHHE aHaIM3UPYIOLIErO CKPEIIMBaHUS H
TETPAaJHOIO aHajau3a [pPU H3YUYEHUM KpPOCCUHIOBEpA. |'pyIIbl CLETUIeHUs.
MmuosxecTBeHHbIe 0OMeHHbI. [lonsaTre 00 nHTEpdepeHINHN.

JIuHeliHOE PaCIONIOKEHUE T'€HOB B XpoMoOcoMax. ['eHernueckue KapTel U
MPUHIUIIBI UX TOCTPOEHUs y 3yKapuoT. OmnpenesieHHe rpynnbl CIEIICHHUS TeHa.
Jlokanu3auusi reHa B rpymme cuerieHus. OCHOBHBIE TOJIOKEHUS XPOMOCOMHOM
TEOPUU HACIICICTBEHHOCTH.

Tema 6. BHesizepHoe (uuTOMIa3MaTHYECKOE) HAC/IEIOBAHUE

3aKOHOMEPHOCTH IIUTOIUIA3MATHYECKOTO HAclen0BaHUA. MeToIbl N3y4EHUS:
PELUNPOKHBIE, BO3BpPAaTHbBIC W  TMOrJOMIAIOIIME  CKpemmBaHus. Kpurepuu
[UTOIUIa3MAaTUYECKOTO, BHEAJIEPHOTO HaclienoBaHus. MarepuHckuil ddekt
uuroriasmel.  HacnenoBanue 3aBUTKa y  MOJUIIOCKOB. Posib  muTomiasmsl B
OHTOI€HE3€ JKMBOTHBIX M  pacreHud. [lnactupHas  HACIEICTBEHHOCTD.
HacnenoBanue mnecTpoinucTHOCTH y pacteHuil. HacnenoBaHwe yCTOMYMBOCTH K
aHTHOMOTHKAM Y XJIAMHJIOMOHAJbl. MMUTOXOHApPUATIbHAS HACJIEICTBEHHOCTb.
HacnenoBanme mgpIxaTenbHOM HENOCTATOYHOCTH Yy Apoxoked. Hubexmmonnas
HaCJIeJICTBEHHOCTh. HacnenoBanue karma-vactull y uHgy30puii u curma-axkropa y
npo3odunbl. [Tnazmuapl 6aktepuii. [{uTomnazMaTudyeckas My>KcKasi CTEPUIBHOCTD Y
pacTreHuil. B3auMoaencTBue SAepHbIX U BHESIEPHBIX TEHOB.

Tema 7. MoJiekyJ/isipHble 0CHOBBI HACJIEACTBEHHOCTH

Penmukanmss kak OCHOBHOM MEXAaHU3M BOCHPOU3BEINCHHUS TE€HETUYECKOU
uHdopmanuu B psy nokoneHuit. Ocodennoctu perumkanuu JJIHK JlokazarenscTBa
MOJIyKOHCEPBAaTUBHOTO MexaHu3Mma perumkaiuu (Mesenscon u Cranb, Tainop).
OcHOBHBIE TpaBUjia PEIUIMKALNUN: HAYAJIO PETUIMKALWN B ONPENEICHHONM TOYKE Ha
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XpoMocoMme (origin), OJHOBPEMEHHasl peIIMKaius oOeux Iernel, peruIMKaIus
KopoTkuMH (pparmentamu. [lonstue o perumkoHe. OCOOCHHOCTH pPEIUIMKAIMN
XpoMocoM 3yKapuoT. CoOBITHSI, MPOUCXOJSAIIME B PEIUIMKAIMOHHON BUIIKE.
®depmeHTl W OeNKH, YYacTBYIOIIME B TMPOLIECCe pEIUIMKAIMM, Ha TMpUMEpe
Escherichia coli. Cucremsr pectpukimu u moauduxammu JJHK ¢ momomsio
METWJIMPOBaHMs. PECTPUKIIMOHHBIE 3HIOHYKJIEA3bl U MX HCIIOJIB30BAHHE B TE€HHOU
umkeHepun. [IpobGremMa CTaOMIBHOCTH TEHETHMYECKOTO0 MaTepuana. |HUIibl
penapainuoHHbIX IpoleccoB. MexaHu3mbl (OTOPEAKTUBALUU, IKCIU3UOHHOU U
MOCTPEIUIMKAaTUBHOM penapaiuu. Pernapanys HEmpaBUiIbHO CIIAPEHHBIX OCHOBAHMIA.
['eHeTHyeCKUi KOHTPOJIb YKa3aHHBIX MpoiieccoB Ha mpumepe E.coli. PexomOunanus
TEeHETUYECKOTr0 MaTepuasa: TOMOJIOTUYHAS U AKTOMHYECKasl, CalT-crerudpuieckas,
HeromosrnuHas ~ ("He3akoHHas").  JlokazarenbcTBa  Mojend  "paspeiB -
BOoccoerHeHne" oOmel pekomOuHanuu. MosekyisipHas MOJENb T'OMOJOTHYHON
pexomOuHanuu (P.Xomnmaeit). MexaHu3M UHTErpaliy U UCKIIOYEHHS] XPOMOCOMBI
¢ara 1. PerukaioHHas U 3KCIU3UOHHASI MOJCIH TpaHCHO3UIUU. | eHeTnyeckuit
KOHTPOJIb MYTalMOHHOTro Tmpouecca. CBA3b MYyTaOMJIBHOCTH C  IPOIECCOM
perkanuu. ['€Hbl MyTaTopbl M aHTUMyTaTopbl. [loHSATHE O MyTareHHbIX
MHAYUMOENIBHBIX MyTAX pernapanuu. MyTarenes, ornocpeoBaHHbIN Yepe3 IPOLECChI
pexoMOMHAMK. MHOr03TaHOCTh MPOLIECCa BOZHUKHOBEHUS MyTalMii. DKCIpeccus
reHeTnyeckor nH@opmarmu. OcHOBHas aorma MosekyispHor ouonorun "JIHK -
PHK - O6emox". OOmme mpencraBieHUsi O TPAHCKPUIIIMU ¢ TPAHCIALUU.
Monekynspuble  MmexaHu3Mbl — TpaHckpuniuu. Crtpoenne PHK-nonumepassi
O0aktepuii. PHK-momumepaszsr B kjeTkax osykapuor. HWHunuupyromue u
TEPMHUHHUPYIOIINE CUTHAIBI TpaHCKpuMiuu. [locTTpanckpuriiimoHHast MoaupuKaus
PHK. Kbsmupoanuwe, nosmaneHnpoBanne u cruiaicuir MPHK y  sykapwor.
Tpancnsmus. Ctpykrypa pubocoM u ux poib B TpaHcisauuud. Ctpoenune TPHK.
B3aumoneiicteue TPHK ¢ amubHokucinoramu. OCHOBHBIE 3Tanbl TPAHCISALMM.
Wuunumanus npouecca: mHunuupytomme koaonbl, TPHK u GenkoBbie (pakTopsl
OOpazoBaHue nenTUIHOW CBA3M. benkoBblie (akTopbl 3noHranuu. TepMuHanuMs
CUHTe3a. TepMUHHUpYIOUIME KOJOHBL. MOJEKyIsIpHbIE MEXaHU3Mbl PETYJISLIUN
JeHCTBUSI TEHOB. Perysiiius Ha ypoBHE TpaHCKpUMIUU. [[pUHIIMIIBI HEraTUBHOTO U
MO3UTUBHOTO KOHTpousid. OnepoHHble cucTembl peryisiuuu. Teopust @.)Kakoba u
K.Momno. Perynsitiust TpaHCKpUITIIMK B JJaKTO3HOM orepoHe E.coli: moHsATus o reHe
peryisiTope M TeHE oIeparope, OObEIUHEHHWE MO3UTUBHOTO W HEraTUBHOTO
MEXaHU3MOB. Perynsius TPaHCKPUIILIMK C TOMOILIBIO aTTEHyallud Ha MpHUMEpE
tpuntodanoBoro onepona E.coli. Pons MUrpupyrommx reHeTU4ecKuX JIEMEHTOB B
perynsiuMd  AeicTBus TreHoB. CIUlalicCHHT Kak MOpUMep PEryjsiquud  Ha
MOCTTPAHCKPUMIIMOHHOM ~ ypoBHE. Perymsimuss Ha  ypoBHE  TPaHCISLUU:
muckpumuHaryst MPHK y sykaproT, cunTes puboCOMHBIX OETTKOB y OakTepuii, poJib
pubocom u  ryaHosuHTeTpadocdara.  IlocTTpaHCHSIIMOHHBIE  W3MEHEHUS
MOJIMMNENTUAHBIX Lened. [IpUHIMNbBl perynisiuuu JeHCTBUS TEHOB y SYKapHOT.
TpaHCKpUIIIMOHHO  aKTUBHBIM XpoOMaTuH. PerynstopHas pojb THUCTOHOB,
HEr'MCTOHOBBIX OeNKkoB U TopMoHOB. MetunupoBanue [IHK B perynsiuuu nerictus
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I€HOB U JIUICHETUYECKON HACIEACTBEHHOCTH. Peopranuzanus reHoma Kak crnoco0
peryssiuy  JEHCTBUA TEHOB: AaMIUTU(UKAIMS TCHOB, TPAHCIO3UIUS T'EHOB
UMMYHOTJIOO0YJIMHOB Y T€HOB THIIA CIIAPUBAHUS Y JIPOXIKEH.

Tema 8. Tonkoe cTpoeHue XpoMocoM U reHoB. Opranusanus reHoma

@opMUpOBaHUE MPU3HAKOB KAaK pPE3YyJbTaT B3aWMOACHCTBHS TE€HOTHNA H
dakTopoB cpenbl. Hopma peakumu renotumna. MonekynspHas opraHu3aiys r'eHa.
Jloka3aTenbCcTBa TEHETHYECKOM pOJIM  HYKJIEMHOBBIX KHCJIOT: OMBITHI IO
reHeTUYeCKO  TpaHchopmauuu y  OakTepuid, pa3MHOXeHuio (ara T2,
MOJICKYJIIpHOM  THOpuau3anuu y  BuUpyca TabauHoit wmoszaumku (BTM).
OH3UMOJIOTHYECKUM MOAX0A K M3y4eHHIO (PYHKIUHM reHa. [IpuHnun "oauH TeH -
onun (epment" ([x.buan u 3.Teitrem). PakThl, NPOTHUBOpPEYAIIUE OSTOMY
npuniuiny. CoBpeMEHHOE TMOHHMMaHWE MpPHUHIMIA "OJUH TeH - OJAuH (epMeHT".
KonupoBanue renetnueckoil nHpopmanuu. OCHOBHBIE CBOMCTBA T€HETUYECKOTO
koja. Jloka3zarenbCTBa TPHUIUIETHOCTH KOJA, HEMEPEKPhIBAEMOCTH KOJOHOB,
KOJUIMHEApHOCTH Kojaa. PacmmdpoBka CTPyKTypbl KOJOHOB (FE€HETHYECKHUA
CIIOBapb). BBIpoKIEHHOCTh (M30BITOYHOCTH) KOJAA. YHHMBEPCAIBHOCTh KOJA.
['enetndeckuit cioBapb muTOXOHApUM. CTpykTypa reHa y OakrtepuodaroB u
IIPOKAPUOTHUYECKUX OPraHU3MOB. MHTPOH-3K30HHAsI OpraHHU3alisl T€HOB 3YKapHUOT.
MonekynsipHass OpraHum3anus. XpoMOCOM Mpo- U 3yKapuoT. KoMmoHeHTsI
xpomatuHa: IHK, PHK, rucronsl, npyrue Oenku. YpoBHH yIakOBKHA XpOMaTHHA Yy
sykapuoT. IloHstTe o0 Hykineocomax. MonekymspHas OpraHu3anys TIeHOMA.
SBnenne nepekpbiBaHusA TreHOB. OIEpoHHAs OpraHu3alnys TI'e€HOMa IPOKAPHOT.
[Tpo6nema u3owsiTounoctu JIHK B renome sykapuot. KpaTkas xapakTepucTuka
OCHOBHBIX (pakiuii reHomHoi JIHK »sykapuoT: OBICTpO peHaTypupyromme
NIOCJIEI0BATEIBHOCTH, MOBTOPSIOIIMECS I'€HbI, YHUKAIbHBIC ITOCIIEAOBATEIBLHOCTH.
MoOGuIbHBIE 3JIEMEHTHI T€HOMA.

Tema 9. U3MeHUYHBOCTH HACJIEACTBEHHOI0 MaTepHaJia

NUsmenunBocts IloHATHA O HaclaeACTBEHHOM W HEHACIIEICTBEHHOU
(MOIU(pUKAUUOHHOW)  M3MEHYMBOCTH.  MoauduKkalMoHHas  M3MEHYUBOCTb.
JlokazaTenbCcTBa HEHACIEyeMOCTH MOAU(UKAIIMOHHBIX n3MeHenui (B.Morancen).
Mop¢do3zbl.  HWcnonp3oBaHue  CTaTUCTHMUECKUX — [IOKa3aTejaedl mpu  aHalu3e
MOJU(DUKAIITMOHHON  M3MEHYMBOCTM  Opranum3moB. Kiaccudukauus  THIOB
HACJIEICTBEHHOM M3MeHYMBOCTH. KOMOMHATUBHASI M3MEHYMBOCTh U €€ 3HAUYCHHE.
Mexanu3Mpl, oOOecCHeyuBalOIMe JSTOT THUII W3MEHYMBOCTH. Bo3MoxkHOCTH
KOMOWHATUBHOM HW3MEHYMBOCTM M €€ 3HaueHue. [EeHOMHbIE W3MEHEHHUS:
MNOJIUIUIONANS, TaIUIOWIUS, aHAYIUIOMAUS. ABTOMNOJMUIUIOWIbI, MEXaHH3M MX
BO3HMKHOBEHHUSI, OCOOCHHOCTH Mei03a M XapakTep HacjelOBaHHs MPHU3HAKOB.
Annonomuruionasl.  [lomumonnueie  psaasl.  AMUAMIUIONIUS KAk — cnocod
BOCCTAHOBJICHHUSI  IUIOJOBUTOCTH OTJAJIEHHBIX TuOpuaAoB. PecuHTe3 BUIOB.
AHPYIIIONIUA: MOHOCOMUKH, HYJUIMCOMHKH, TPUCOMHUKH, MX HCIOJIb30BAHHUE B
FEHETUYECKOM aHanu3e. Poilb MOMMIUIONIMM B  SBOJIOUAM W CEJIEKIHM.
XpoMocoMHbIE TiepecTpoiiku  (abeppauuu). BHYTpU- ©u  MEXXpOMOCOMHBIE
MEPECTPOMKHU: HEXBATKH, JENCLUH, IyIUIMKAlWW, WHBEPCUH, TPAHCIOKALIHH,
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TPAHCIO3UILIMM, WX BIUSHUWE HAa HacleqoBaHue npu3HakoB. (OcoOeHHOCTH
IPOTEKAaHHWA MeKo3a NpH pa3IUYHbIX THUIIAX M[epecTpoeK. Poilb MOOHMIIBHBIX
AIIEMEHTOB T'€HOMa B BO3HMKHOBEHHMH XPOMOCOMHBIX abepparmid. Knaccudukanus
reHHbix MyTamuid. [IoHATHS O mpsAMBIX W OOpaTHBIX MYTalUAX, PEBEPCHUSX,
CYNIPECCOpHBIX ~ MyTanusx. Kiaccupukamuss MyTaHTHBIX —aiUienieil mo  ux
(dbeHoTUNHYECKOMY MPOSBICHUIO (TUIOMOP(BI, aMop(dbI, TuniepMopdbI, HeOMOPDHI,
aHTUMOP(bI). XapaKTepUCTUKA MOJICKYJISIPHOW MPUPOABI TEHHBIX MyTallUi: 3aMeHa
nap OCHOBaHWM, BBINAJCHUE W BCTaBKa Map ocHoBaHWM. [IpumMep MyTareHos,
BBI3BIBAIONIMX TOJIOOHBIEC HapyIIeHUs (MEXaHW3M JIEUCTBUSI aHAJIOTOB OCHOBAHHM,
a30THCTOM KHUCJIOTBI, aKPUIMHOBBIX Kpacutenei). MyrTaluu, BbI3bIBAEMbIE
MUTPUPYIOIIUMHA T€HETUYECKUMHU 3eMeHTaMu. CIIOHTAaHHBIM U WHIYLIUPOBAHHBIN
MyTallMOHHBIA mpouecc. lloHarne o wmyrareHax. PaauanMoHHBIA MyTareHes.
3akoHoMepHocTH  "moza - addekr". Xumuyeckudt  MyTareHes. MeTozbl
KOJIMYECTBEHHOM OLICHKM 4YaCTOThl BO3HUKHOBEHMS MyTauuid. MyTareHsl
OKpY>KaroIle cpeapl 1 METOIbl UX TECTUPOBAHMS. 3aKOH TOMOJIOTMYECKHUX PSAIOB B
HACJEJACTBEHHONM  m3MeH4YMBOCTHM  opranu3moB  (H.M.BaBuno). 3nHaueHue
HACJIEACTBEHHON N3MEHYMBOCTH IS CEJIEKIIMOHHOTO ITPOLIECCA U IBOJIIOLINH.

Tema 10. 'eneTnka NMpoKapuoT

I'enernueckuii ananu3 y npokapuoT OCOOEHHOCTH T€HETUYECKOTO aHaIHU3a y
OakTepuil. Posib MUKpOOpPraHM3MOB B MOBBIIIEHUN pa3pelaroniell CrnocoOHOCTH
reHeTH4ecKkoro aHanusa. OCHOBHBIE ClIOCOObI OOMEHA reHeTUYECKON MH(popMaruen
y Oakrtepuii. Tpanchopmarus. Ilorstue o kommereHTHOCTH. OAMHOUYHBIE W
nBOWHbIE TpaHchopMaHThl. Tpancaykuusa. OOpa3oBaHHe TpPaHCAYLMPYIOIIUX
yactuil. JInzorenus u cocrosiuue npodara. O0mas u cnenuduueckas TpaHCTYKIIUA.
Konbtoramust y Oakrepuii. Ponp mnasmunasl F B OpuEeHTHpOBaAaHHOM IEpeHOCE
reHetnyeckoit mapopmaiuu, mrammbl Hfr. Kaptupoanue xpomocomsl Oaktepuii B
eInHULIax BpeMeHu. ['enetnueckue kapthl OakTepuil. OCOOEHHOCTH F€HETHYECKOTO
aHaym3a 'y Qaros.

Tema 11. I'eHeTHKAa HHAMBUAYAJIBLHOTO Pa3BUTHS

I'enetnka pasBuths. OHTOreHE3 KAk  pealu3alus  HaCJIEICTBEHHO
JNETePMUHUPOBAHHON  mporpammbl  pa3BuUTHs.  CTaOMIBHOCT, TE€HOMA U
mubdepeHIMaibHas  aKTUBHOCTb TE€HOB B XOJ€ OHTOreHesa. llepBuunas
muddepeHIMpoBKa [MTOIUIa3Mbl, JEHCTBME TE€HOB B pPaHHEM ASMOpPHUOTEHE3e.
OCHOBHBIE JTanbl B Pa3BUTHUM JKUBOTHBIX: OOpa30BaHUE TOJIOBBIX KJIETOK
OIJIOJJOTBOPEHHUE, CO3/JaHUE MHOTOKJIETOYHOCTH, Aud@epeHnmanus KIEeToK,
Mopgorene3. Tkanecnenuduueckas aKTUBHOCTb TI'eHOB. DYyHKIMOHAJIbHBIC
U3MEHEHUS XpoMOcoM B oOHTOoreHese (myddbr, "mammoBble meTku"); poiib
TOPMOHOB, IMOPHOHAIBHBIX UHIYKTOPOB B PETYJSIUH JeiicTBUsA TeHOB. DakTophl,
ONPENEIAIOIINE CTAHOBICHUE ITPU3HAKOB B OHTOIEHE3€: IUIEMOTPOIHOE IEHCTBHE
reHa, B3ahMOJICHCTBHE T'€HOB M KJIETOK, JAETECPMHHALUS, NEPEMEIICHUE KIETOK U
KJIETOYHBIX IUIACTOB, T€HETUYECKH 3alpOrpaMMUPOBAHHAsI TMOENb KIETOK. [ 'eHbl,
KOHTpoJMpytompe Mopdorene3. MyTtauuu, NpyuBOAsIINE K HAPYIICHUIO Pa3BUTHSA
(mm3pynTuBHBIE W ToMeo3ucHbe). CTabmnbHOCTh  TUDPEPEHIIMPOBAHHOTO
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COCTOSIHMSI. DTIUT€HETUYECKask HACJIEICTBEHHOCTh. KOMITeHCalys 1036l TEHOB.

Tema 12. [lonyasiuMoHHasi TeHETHKA

[lomynsiumust 1 ee reHeTudeckass CTpyKTypa. DakTopbl, ONpPENeIarONIne
BO3HUKHOBEHHE W Pa3BUTHE MOMysuud. [lonmysiium opraHu3mMoB ¢ IEPEKPECTHBIM
Pa3MHOXKEHUEM HW CaMOOIUIOJIOTBOpEHHEM. llomynsiiu W YHCTBIE JIMHUMU.
['eHeTHUECKOE paBHOBECHE B MAHMHUKTUYECKOW MOMYJSLIMU U €70 MaTeMaTUYECKUI
pacdert ¢ momMotbio Gopmyiel Xapau-BaitHOepra a1 ABYX B TpeX ayuiesiel TeHa.

@akTOppl TECHETUYECKOM JUHAMUKU TONMysiuud. Poib  MyTanMOHHOU
u3menuuBoct (padorel C.C. YerepuxoBa). /[lelictBue otbdopa. DakTopsl
U30JISIIMK:  TeorpauuecKre, SKOJIOTHMYECKHe, TEeHEeTUYeCKue (MOJIUIUIONAUS U
XpOMOCOMHBIE MyTaluu). Pollb M3MEHEHUS YHUCIEHHOCTH OCOOed B HapylICHHU
paBHOBECHS MOIMYJISIIUA. MUTpaIum 1 reHeTudeckas CTpyKTypa nomyssiiun. peiid
reHoB. J[MHaMU4YecKoe paBHOBECUE MEXKYy MyTAIIMOHHBIM MIPOILIECCOM U OTOOPOM.

Tema 13. I'eHeTn4ecKHe MeXaHU3MBbI IBOJIIOLUU

['eneTnueckue QOKa3aTENbCTBA PEATBLHOCTHA SBOJIOLUU. PONb F€HETHYECKHUX
(GakTOpoB B JBOJIOIMU. OBOJIOIMOHHOE 3HAYEHHE TEHHBIX  MYTallUi.
DBOJIFOIIMOHHOE 3HAYEHUE TTOTUIUIONINU U XPOMOCOMHBIX MEPECTPOEK.

@opMBbI BO3JIEHCTBUS €CTECTBEHHOTIO 0TOOpA HA TEHOTHII.

3agauM  TEHOCUCTEMATHKHA. 3HAYECHHE TEHETUKU  MONMYJSIUUA I
MEJUIIMHCKOM TE€HETUKH, CEJCKIIUU PEIICHHs MpoOJieM coXpaHeHusl reHodoHaa U
OHMOJIOTMYECKOTro pa3HOOOpasusl.

Tema 14. I'eHeTHYECKHE OCHOBBI CEeJIEKIIMH

I'enernka kak TeopeTmyeckass OCHOBa cenekuuu. llpenmer u  MeTonbl
uccinenoBanus. LleHTpbl NpoucxoxkaeHus KyJlabTypHbIX pacrenun no H.A.
BasuioBy. [lonsitue o moponme, copte, mramme. [IpuHIUIBl mogdopa UCXOTHOTO
MaTepuana I CKpemuBaHusA. VcTouHMKM w3MeH4YMBOCTH g OTOOpA.
KomMmOuHaTtuBHas M3MEHYMBOCTH. VIcnosib30BaHUE WHIYIIUPOBAHHOTO MyTareHes3a B
CEJIEKLMN PACTEHUM, KUBOTHBIX M MUKpPOOPraHMU3MOB. PoJb 3KCnEpUMEHTAIBHOU
MOJIUIUIONIVM B TTOBBIIEHUH MPOAYKTUBHOCTH PACTEHUM.

CucreMbl CKpelMBaHHUs B CEJIEKIIMM PACTEHUH M >KMBOTHBIX. HOpHIUHT.
Jluneiinas cenexuus. Aytopununr. OtnaneHHas ruOpuauszaiys. ['erepo3uc u ero
MexaHU3MbI. VIcrosib30BaHUE MPOCTHIX U JBOWHBIX THOPUIOB B PACTCHUEBOJICTBE U
YKUBOTHOBOJICTBE.

Metonel otO0opa. MHIMBHUIYyabHBIN U MAacCOBBIM 0TOOp. MHIMBUTYaTbHBIHM
oTOOp Kak ocHoBa ceiekiuu. CuOcenekiys. 3HaueHUE YCIOBUW BHEITHEH Cpebl
tst o hexTuBHOCTH 0TOOpA.

Ponb HacnenacTBEHHOCTH, W3MEHYMBOCTH W OTOOpa B CO3/MaHUU TOPOJ
YKUBOTHBIX U COPTOB pacTeHUil. OCHOBHBIE JOCTHKEHHS U MEPCIEKTUBBI CENEKIINU
PaCTEeHU, )KUBOTHBIX U MUKPOOPTraHU3MOB. bruoTexHosorusi.

Pabotb! oTeuecTBeHHbIX yueHbix: U.B. Muuypuna, I'.J[. Kapnedenko u mp.

Tema 15. I'eneTnka 4yenoBeka

Oco0eHHOCTH YeNoBeKa Kak 00beKTa FeHETUUECKUX UCCe0BaHui. MeTo bl
U3Yy4YEHUS TE€HETUKU YeJI0BeKa: reHEAJIOrMYECKUH, OJIM3HELIOBBIH,
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[UTOTCHETUUECKUM, OMOXMMHMYECKHH, OHTOT€HETUYECKUM,  MOIMYJISIIMOHHBIH.
Hcnonp30BaHrne MeTo/1a THOPUAN3ALUN COMAaTUYECKUX KIIETOK Uil T€HETHYECKOrO
KapTUpoBaHus. 3ydeHne CTpyKTypbl B aKTUBHOCTH I€HOMA YE€JIOBEKA C IIOMOUIBIO
METOA0B MOJIEKYJISIpHOU reHeTUKHU. [Iporpamma «I'enom Uenosekay.

I'eHeTHKA COMATUYECKUX KIIETOK.

I'erepokapuonsbl. [IpuMeHeHne MeToma COMATHYECKOW THOpHUIW3AINN IS
U3y4eHHUs] TMporeccoB AU(PepeHIUpOBKH U ISl TEHETUYECKOTO KapTHPOBAHMAL.
XumepHbie (asodeHHble) KUBOTHbIE. COBMECTUMOCTH M HECOBMECTUMOCTH
TkaHen. ['eHeTrika nMMyHUTEeTa. OHKOTEHBI, OHKOOENKH. | eHeTHuecKuii KOHTPOJIb
muddepeHpoBKkHU 1oaa. Poiib reHOB Y-XpOMOCOMBI B OIPENEICHUH MYKCKOTO
MoJIa y MJIEKOMUTAMNX. MyTaluu, nepeonpeiessomne moj B X01e OHTOTeHe3a.
['opMoHabHOE IIEpEOIIPEEICHUE 10JIA.

Tema 16. OcHOBBI reHeTHYECKOH MHKEHEPUH

OCHOBBI TEHETUYECKOW WHXCHEpUHM. 3aJa4d W METOJOJOTHS TEHHOMU
WH)XEHEpUU. METONbl BBIJENEHUS U HCKYCCTBEHHOIO CHHTEe3a TreHoB. [loHsaTHe o
BekTopax. CrnocoObl mnonayuyeHus: pekoMOMHaHTHbIX Mousiekyn JIHK, wmeroas
KJIOHMpOBaHUs reHoB. bank reHos. [IpobiieMa skcrpeccuu reTepoornyHbIX TEHOB.
BekTopsl 3ykapuoT. [[poxxku Kak OObEKT reHHON HHKeHepuu. OCHOBBI T€HHOMU
WH)KCHEPUU DPACTEHUM M JKMBOTHBIX. 3aJadyd KIECTOYHOW WHKeHepuu. ['eHeTmka
COMAaTUYECKUX KIETOK. ['erepokapmonsl. [IpuMeHeHne Meroma COMAaTHYECKOU
ruOpuIn3auy 1Jis U3y4eHHsl nporieccoB TupHEepeHIUpPOBKU U Uil T€HETUYECKOTO
kaptupoBanus. [lomyueHune XxuMepHbIX (ALIOPEHHBIX) KUBOTHBIX. [ MOPHUIOMBI.
3HayeHUe TEHETHUYECKOM WHXEHEepUM Ui pEeUIeHHus 3aJad OMOTEXHOJOTHH,
CEJIbCKOTO XO351MCTBA, MEAULIMHBI.

Hcnonp3oBaHne  I€HHO-WH)KEHEPHBIX  IOAXOAOB  JUIA  BBIABIICHUSA
HaCJIe/ICTBEHHBIX 3a0oJyieBaHUM. MneHTHUdUKAIMsT MYTaHTHBIX TE€HOB B TE€HOME
yenoBeka. ['eHorepanus. Kiierounas wxxkeHepus. CTBOJIOBBIE KIETKH MW MX
IIPUMEHEHNE.

I'enomMuka u mnporeoMuka. Bo3mokHble HEOIAronpusTHbIE BO3IACHCTBUS
IeHeTUYECKH MOAM(PUIIMPOBaHHBIX opraHu3MoB (I'MO) Ha 310poBbE YellOBEKa U
OKPYKalIlyl0 cpeay. [oCynapCTBEHHOE peryJiMpoBaHUE TI'€HHO-UHKEHEPHOU
nesteabHocTH. brobe3omacHOCTh 1 OMOATHKA.

4.3. Jleknuu.
Ne Ha3Banue teMbl O0BLEéM yacoB
n/n Ounas OuHo-
¢popma 3a04Has

¢hopma

1 OO0111e MOoNOXKEHUs: MPEAMET U UCTOPUS 2 -

' pa3BUTHUS T€HETUKHU
2. Kierounsle MeXaHHU3MBI HACIEICTBEHHOCTH 2
3. MonorubpuiHbIe U TTOTUTHOPUTHBIE 2 4
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CKpEIIMBaHUS
4 Omnpenenenue nona. HacnenoBanue mpu3HaKoB, 2 2
CIICTUICHHBIX C ITOJIOM
5 CuerieHHOE Haclae0BaHUE MTPU3HAKOB U 2 2
KPOCCHHT'OBEP
6 BresaepHoe (IUTOIIa3MaTHIeCKOR) 2 -
HACJICOBAHHE
7. MonekyasipHbIe OCHOBBI HACJIEICTBEHHOCTH 2 2
8 ToHKOE CTPOCHUE XPOMOCOM U T'CHOB. -
' OpraHu3aiysi reHoMa
9. N3MeHYHMBOCTh HACJICACTBEHHOTO MaTepHraia 2 -
10. | I'eneTuka npoxapuor 2 -
11. | 'eHeTHMKa MHAMBUIYATBLHOTO PA3BUTHUS 2 -
12. | IonynsAMOHHast FTeHETHKA 2 2
13. | 'eneTnueckue MeXaHU3MBI DBOJIIOINHU 2 -
14. | 'eHeTnuecKkue OCHOBBI CEIEKIINU 2 2
15. | I'eneruka yenoBeka 2 -
16. | OCHOBBI TEHETUYECKON MHKECHEPUHU 2 -
Hroro: 32 16

4.4. IlpakTuyeckue / cemuHapckue 3aHsaTuss. He mnpexycmorpeHsl
y4€OHBIM TUIAHOM.
4.5. JJabopaTopHble 3aHATHS.

Ne Ha3Banmue Tembl O0bem yacoB
n/n Ounasn Ouno-
¢bopma 3a04HasA
dopma
1 [{uToIOrMYeCcKre OCHOBEI OSCIIONIOTO U IIOJIOBOTO 2 1
Pa3MHOXKEHUS
['ameToreHnes y ;KMBOTHBIX, CIIOPOTEHES U 2 1
2. | raMeToreHe3 y pacTEHUM U MPOIece
OTIOJIOTBOPEHUS
3 Mopdonorus xpomocoM. [{utorenernueckuii 2 1
| aHanus
4. | Ananmus ctpykrypsl JHK u PHK 2 1
5. | MoHOTHOpUIHOE CKPEIIMBAHNE 2 1
6. | CocraBieHue U aHAJIU3 POJOCIOBHBIX 2 1
/. | urubpusiHoe CKpelmBaHue 2 1
8. | BzaumopeicTBue reHoB 2 1
9. | HacnenoBaHue MpU3HAKOB CLETNIEHHBIX C MTOJIOM 2
10. | CuenuieHHOE HACEIOBAHKE PU3HAKOB U 2 1
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KPOCCHUHTOBEP
11 ['eHeTHUECKMI aHATIA3 KPOCCUHTOBEpPA. 2 1
" | [locTpoeHnE T€HETUYECKUX KapT
12. | 'ennbie myTanuu. MHOXKECTBEHHBIN aJUJICIIU3M 2 -
13. | XpoMOCOMHBIE MyTaIluu 2 -
14. | 'eHOMHBIC MyTaIlMU 2 -
15. | MoaudukamonHas "3MEHUUBOCTh 2 -
16. | HacinenoBaHue B OMYJISITUSAX 2 1
17. | UaOpuauHT U TeTepO3nc 2 1
18. | Aranu3 3QhEeKTHBHOCTH CENEKINH 2 -
19. | UMMyHOTEHETHYECKUI aHAIN3 2 -
20. | buopazno3obpasue opranu3MoB 2 -
Hroro: 40 14
4.6. CamocTosiTe]ibHasi padoTa CTYJIEHTOB
Ne | Hassanmue pa3gena / Bua camocrositenbHOM Oo0bem yacos
n/n TeMbI padoThI Ounas | 3aouHasn
¢popma | dopma
PaGoTa ¢ nmuteparypoii,
OO011Me MoJI0KEHUS: JOKIN, NpESCHTATHA,
1 MIPEAMET U UCTOPHUS TOATOTOBKA K 6 10
MPAKTUYECKUM 3aHSATHUSIM,
Pa3BUTHS TCHETUKHU
KOHCITCKTHPOBAaHUE
Marepuaia
Pabota ¢ nutepaTtypoi,
TOKJIa/1, TIPE3CHTAIINS,
9 Kierounple MEXaHU3MBI | TOATOTOBKA K 5 10
HACJIEICTBEHHOCTHU MPAKTUYECKUM 3aHSATHUSIM,
KOHCIIEKTUPOBAHUE
Marepuaia
PaGoTa ¢ nmuteparypoii,
Monorubpuiasie 1 AOKIAN, pESCHTAMHA,
3 MOJTUTHOPHTHBIC TOATOTOBKA & 6 10
CKpemuBaHs MPAKTUYCCKUM 3aHSATHUSM,
KOHCITCKTUPOBaHHE
Marepuaia
Pabota ¢ nutepaTtypoi,
Omnpenenenue mosia. JOKJIa/1, TIPE3CHTAIINS,
4 Hacnenosanue HOArOTOBKA K 5 10
MIPU3HAKOB, MPAKTUYECKUM 3aHSTHUSM,
CIIETUICHHBIX C TTOJIOM KOHCITEKTUPOBAHUE
Marepuaia
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PaGoTa ¢ nmuteparypoii,

CuermienHoe JIOKJIaJl, TPE3CHTaIus,
g5 | Hacienosanne MOATOTOBKA K 5 10
MIPU3HAKOB H MPAKTUYECKUM 3aHSATHUSM,
KPOCCHUHTOBEpP KOHCITCKTUPOBaHUE
Marepuasa
Pabota ¢ nutepaTypoi,
OKJIaJl, Tpe3eHTalus
Buesnepnoe A A 1P HH,
MOJATOTOBKA K
6 | (ImMTOIIA3MAaTHYECKOE) 6 10
MPAKTUYECKUM 3aHSATHUSIM,
HacCJIeJJOBaHUE
KOHCIIEKTUPOBAHUE
Marepuasa
Pabota ¢ nutepaTypoi,
JTOKJIaJl, TPE3CHTAIuS,
7 MoJteKyIsIpHbIE OCHOBBI | TOATOTOBKA K 8 14
HACJIEJICTBEHHOCTH MPAKTUYCCKUM 3aHATHUSM,
KOHCITCKTUPOBaHUE
Marepuaia
PaGoTa ¢ nmuteparypoii,
JTOKJIa]1, IPE3CHTALIUS
ToHkoe cTpoeHue > 1P ’
MOATOTOBKA K
8 | XxpoMOCOM 1 TCHOB. 8 10
MPAKTUYECKUM 3aHSATHUSIM,
Opranu3aiusi reHoMa
KOHCITCKTHPOBAaHUE
Marepuasa
Pabota ¢ nutepaTtypoi,
JTOKJIaJl, TPE3CHTAIUS
N3MeHYnBOCTh HOJ:[FOTé)B II: a4 K ’
9 | Hac/IeCTBEHHOTO 10 16
MPAKTUYECKUM 3aHSATHUSM,
Marepuasa
KOHCIIEKTUPOBAHUE
Marepuaia
PaGoTa ¢ nmuteparypoii,
JTOKJIaJ1, IPE3CHTAIINS,
MOATOTOBKA K
10 | I'eneTuka mpoKapuoT 6 10
MPAKTUYCCKUM 3aHATHUSAM,
KOHCITCKTUPOBaHHE
Marepuasa
Pabota ¢ nutepaTtypoi,
OKJIaJI, IPEe3EHTAITUS
Penernka ﬁOI[FOfZ)BIEa K ’
11 | uHaUBHIYaTBHOTO 6 10
MPAKTUYECKUM 3aHSATHUSM,
pa3BUTHSA
KOHCITEKTUPOBAHUE
Marepuasa
12 | llonmynsimoHHast PaboTa ¢ nmuTeparypoii, 8 12
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I'CHCTHUKA

JOKJIaJI, IIPE3CHTAIHS,
MOATOTOBKA K
MPAKTUYCCKUM 3aHATHSIM,
KOHCIICKTHPOBaHNE
MaTepuaja

13

['eneTnueckue
MEXaHNU3MBI DBOJIIOIINU

Pabota ¢ nutepaTypoi,
JTOKJIaJl, TPE3CHTAIUS,
MOATOTOBKA K
MPAKTUYECKUM 3aHATHUSM,
KOHCTIIEKTHPOBAHUE
Marepuasa

10

14

['eHeTHYECKHE OCHOBEI
CEJIEKIINN

PaboTa ¢ nuteparypoi,
JIOKJIa/1, IPe3eHTallNs,
MOJITOTOBKA K
MPAKTUUECKUM 3aHITHSIM,
KOHCTIIEKTUPOBaHNE
MaTepuaia

12

15

['eneTuka yenoseka

PaGoTa ¢ nmuteparypoii,
JOKJIaJ1, IPE3CHTALUS],
IOArOTOBKA K
MIPAKTUYECKUM 3aHATHUSM,
KOHCITEKTUPOBAaHUE
Marepuaja

10

16

OCHOBBI T€HETUYECKON
WHXEHEPUHU

PaboTa ¢ nuteparypoii,
JIOKJIaJ1, IPe3eHTalNA,
MOJITOTOBKA K
MPAKTUYECKUM 3aHITHSIM,
KOHCIIEKTUPOBaHUE
MaTepuaia

10

Hroro:

108

174

4.7. KypcoBbie pa6oTbl. He mpenycMOTpeHbl yueOHBIM IIJIAHOM

5. Metoanueckoe odecrevyenne, 00pa3oBaTeibHbIe TEXHOJIOTHH
[IpenonaBanue AUCHUILIIMHBI BEIETCS C MPUMEHEHHEM CICAYIOIIUX BHIOB
00pa3oBaTeIbHBIX TEXHOJIOTHH:

1. JlaGopatopHbie 3aHATHUS — HCIOJb30BAHWE HATYpalIbHBIX OOBEKTOB U
NPOAYKTOB X (PUKcauuid, HCHOJb30BaHUE MYyJIbTUMEIUA (IJIs JOKIAI0B C
MPE3CHTAIUSMH ).
2. AKTUBHbIE M MHTEPAaKTHUBHbIE (OPMBI MPOBEACHMS 3aHATUNA — paz0oop
KOHKPETHBIX CUTyallui, ucnojibzoBanue DVD- ¢unbMoB, nmouck uHboOpMalluu U
cBeleHnil B MIHTepHeTe, MOATrOTOBKA MPE3CHTALMM, COCTABJIECHUE BUPTYAJIbHBIX
3aHATHUU.
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3. CamocrositenbHass paboTa — 00s3aTeNbHOE YCIOBUE OOYUYCHHS;
OpeanoyiaraeT  MOATOTOBKY K KaXJAOMy U3  JIaDOpaTOpPHBIX  3aHITHUN
(caMOCTOATENbHBIA aHAIW3 JUTEPATYpHBIX JAaHHBIX, pPacyeThl, IOJrOTOBKA
IpEe3eHTalul ).

5. Pabora B KOMaHJE: COBMECTHas paboTa CTYJIEHTOB B TpyMNIe IpHU
BBITIOJTHCHUH JTA0OPATOPHBIX PadoT.

6. ®opMbl KOHTPOJISI OCBOEHUSI Y4eOHOM JUCIMILIUHBI.

Texymmas aTrrecTanus CTYJICHTOB IPOM3BOAMUTCS B JTUCKPETHBIC BPEMCHHBIC
WHTEpBaJbl  JICKTOPOM H  TpernojaBaTeieM, BEAyIIUMH  CEMHHApCKue/
MPAKTUYCCKUE 3aHATHS 10 TUCIUTIINHE B Pa3IMYHBIX opMax:

- mecmuposanue;

- 6blNOJIHEHUe 1a00PamopHbIX pabom;

- 6bINOJIHEHUE KOHMPOJIbHOU pabombl;

- N0020MOBKA U 3AUUMA npe3eHmayuu ¢ 00K1a0oM uiu pedepama (YCmuo)

- UB20MOGACHUE HASAOHLIX _NocoOull _(mooenel, Myasicell, KOJIeKYUl,
eepbapuil, OUOAKMUYECKO20 MAmepuand,).

[IpoMeXyTOUHBI KOHTPOJL TIO PE3yibTaTaM OCBOCHUS JUCITUTIIMHBI
POXOIUT B popMe ycmmuozeo 3auema (omsem na yCmmwlii 60npoc).

HaxonureabHasa cucreMa oneHuBanud mo 100-6aabH0M mKaJje

Yeroipextaa | 100- | BykBeHHas mkaJia, coorBercrBylomas | Cucrema
-JILHAA 0aJIILH 100-0aaabHOM HIKaJIe OLICHUBAaHUSA
cucrema asi 3ayera
OllEHMBAHMS | HIKAJA
IK3aMeHa
OTnuaHO 90-100 | A — OTIMYHO — TEOPETHUECKOE

COJIEp’KaHUE Kypca OCBOEHO MOJIHOCTHIO,
0e3 nmpoo6esoB; He0OXOAUMBIE
MPAKTHYECKHUE HABBIKU pabOTHI C
OCBOEHHBIM MaTEpHaIOM
c(OpMUPOBAHBI; BCE MPEAYCMOTPEHHBIE
nporpaMMoil 00y4deHus yueOHble 3a/1aHus
BBITIOJIHCHBI, KAYECTBO WX BBITIOJIHCHUS
OIIEHEHO YHCJIOM 0aJIJIOB, OJIM3KUM K
MaKCUMaJIbHOMY

Xopoiiio 83-89 | B — oueHb XOPOIIIO — TEOPETUUECKOE
COJIep)KaHUE Kypca OCBOEHO MOJIHOCTHIO,
0e3 nmpooesoB; HE0OXOAUMBIE
MIPAKTUYCCKHUE HABBIKH PAOOTHI C
OCBOEHHBIM MaTEpHUaJIOM B OCHOBHOM
c(hOpMHUPOBAHEKI; BCE MPEAYCMOTPEHHBIC
mporpamMmon 00yueHus yaeOHbIe 3aJaHus 3a4TeHO
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BBITIOJTHCHBI, KAYECTBO BBITTOTHEHUS
OOJBIITMHCTBA U3 HUX OIICHEHO YMCIIOM
0aJIoB, OJIM3KUM K MAaKCUMaJIbHOMY

Xopomio

75-82

C — XOpo110 — TEOPETHYECKOE
CoJIep>KaHue Kypca OCBOEHO MOJIHOCTHIO;
HEKOTOPBIE MTPAKTUYECKHE HABBIKH
paboThI C OCBOGHHBIM MaTEPHAIIOM
c(opMHPOBaHbI HEAOCTATOUYHO; BCE
IpeyCMOTPEHHBIE TPOTPaAMMOit
o0yueHHs yueOHbIe 3aJaHHsI BHITIOJTHEHBI,
Ka4eCTBO BBHITIOJHEHUSI HU OJHOTO U3 HUX
HE OLIEHEHO MUHUMAaIbHBIM YHCIIOM
0aJJIOB, HEKOTOPBIE BUJIbI 33JIaHUI
BBITIOJTHEHBI C OITHOKAMH

Y noBneTBo-
PUTETBLHO

63-74

D — ynoBneTBOpUTENBHO —
TEOPETUUYECKOE COJIEPKAHNE
JUCHUIUIMHBI OCBOCHO YaCTUYHO, HO
poOeJIbl HE HOCST CYIIIECTBEHHOTO
XapakTepa; HeOOXOAUMBbIEC MPAKTUUECKHE
HABBIKU Pa0OTHI C OCBOCHHBIM
MaTepuaioM B OCHOBHOM
c(hopMHUPOBaHBI; OOJIBITMHCTBO
MPEAYCMOTPEHHBIX MTPOTPAMMO
o0yueHHs y4eOHBIX 3aJJaHU BBIITOJHEHO,
HEKOTOPBIE U3 BBIMOJHEHHBIX 3aJIaHUM,
COJIEPKAT OIITUOKH

Y noBneTBo-
PUTETBLHO

50-62

E — mocpeacTBeHHO — TeOpeTHIECKOe
coJiep)KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE TPAKTUYECKUE HABBIKH
paboThl HE CPOPMUPOBAHBI, MHOTHE
MPEyCMOTPEHHBIE ITPOTPAMMOU
oOyueHust yueOHbIe 3aJaHUs

HE BBITIOJIHEHBI JITOO KAYECTBO
BBITIOJIHEHUSI HEKOTOPBIX U3 HUX OIIEHEHO
YHCJIOM 0aJIJIOB, OJIM3KHM K
MHUHHUMAJIbHOMY

Heynosnerso
-pUTEIBHO

21-49

FX — Hey10BIETBOPUTEIHHO —
TEOPETUIECKOE COJICPIKaHNE Kypca
OCBOEHO YaCTHYHO; HEOOXOIUMBIC
MPAKTHYECKHE HABBIKU PaOOTHI

HEe COPMUPOBAHBI; OOJILIITUHCTBO
PEIyCMOTPEHHBIX TPOTPAMMOK
oOy4eHus yueOHBIX 3aJJaHui

He 3aureno
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HE BBINOJIHEHO MO0 KayeCTBO

UX BBITIOJTHEHUS OLIEHEHO YHCIIOM
O0ay10B, OJTM3KUM K MUHHUMAJIBHOMY; TIPH
JIOTIOJTHUTEIHHON CaMOCTOSITENIbHOM
paboTe HaJ MaTepuaioM Kypca
BO3MO>KHO TIOBBIIIIEHHE KAaYECTBA
BBINOJIHEHUS] YU€OHBIX 33 JaHUN

HeynosnetBo | 0-20 | F — HEy10BIETBOPUTEIBLHO —

-pUTEIIEHO TEOPETUIECKOEe COJIepIKaHne Kypca

HE OCBOEHO; HE0OXOTUMBIC
MPAKTHYECKUE HABBIKU PaOOTHI

He C(hOPMHUPOBAHEI; BCE BHITIOJIHCHHBIE
y4eOHbIE 3aJaHus COIepKAT TpyObIe
OINOKH, TOTIOTHUTEIbHASL
caMOCTOsITeNIbHAsI paboTa HaJ
MaTepHaoM Kypca He TPUBEICT

K KaKOMY-JTH0O0 3HAYMMOMY TTOBBIIIICHUTO
KAaueCTBa BBHITTOJTHCHHS YUCOHBIX 3aJJaHUN

Bomnpocsl Kk 3k3ameny

1. Teneruka M ee MECTO B CHCTEME €CTECTBEHHbIX HaykK. [IpenMer reHeTuku.
OcHOBHBIE 3TaIlbl pa3BUTHS. MeTo/1a TeHETUKHY.
2. MounorubpuaHoe ckpemuBanue, 1-piii 3akoH Menzaens. OcoOeHHOCTH

METOAMYECKUX TOAXO0I0B B skcnepumeHTax [. Mennens. Tunbsl amenbHOro
B3aMMOJICHCTBUS T€HOB U UX XapaKTEPUCTHUKA.

3. oii 3akoH Mennens. [IpaBuio "uncrotrel ramer". [IpoBepka 3aKk0Ha METOIOM (-
KBaJpaT. AHAIU3HUPYIOIIEEC CKPCIIMBAHUE M €r0 3HAYEHWE IS TeHETUYECKOIro
aHaIm3a.

4. OcoOeHHOCTH HACNEOBaHUS TMPHU3HAKOB TPpU JIM- U TOJIUTHOPUIHOM
CKpeluBaHuy. 3-uit 3akoH Menpens. Marematrueckue (popMyIibl pacIieruieHusI.

5. KonomunupoBanre. OcCOOCHHOCTH pACIICIUICHUS TMPU3HAKOB. XapakTep
HACJIE0OBAHUS TPYII KPOBH Y YEJIOBEKA.

6. MHOXEeCTBEHHBIN AJUICIIA3M. [Tpumepsr. I'eneTnueckas OCHOBA
MHOECTBEHHOI'O aJUIeIM3MA.

1. Henonxoe nomuamMpoBanne. OCOOEHHOCTH pAacCHICTUICHUS TMPU3HAKOB IPH
MOHO- ¥ TUTHOPUIHOM CKPEIIIUBAHUH.

8. Tunbl HeAIEIBPHOTO B3aUMOICHCTBUS T€HOB U UX 00111ast XapaKTePUCTHKA.

Q. KomrmuiemeHTapHoe B3aUMOACHCTBME TE€HOB M €ro TIE€HETUYECKas OCHOBA.

XapakTtep pacieruieHus Mpu3HakoB. [IpruMepsr.

10.  Dmnwmcraz. Tumel snmcTaza. XapaxkTep pacuierieHus npu3HakoB. [IpumMepsr

11. Tlomumepus (KyMyJsSTHBHAS U HEKyMYJISITUBHAs). XapakTep paclIieruie "HHsI
MIPU3HAKOB.
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12.  ]JlefictBue Te€HOB MOAU(PHUKATOPOB U IUICHOTPOIHOE JICHCTBHE TEHOB.
[IpumepsL.

13.  Ctpoenue W TUIBI XPOMOCOM. DyXPOMAaTHHOBBIE M TETEPOXPOMATUHOBHIC
Y4aCTKU. [ UTAaHTCKHE XPOMOCOMBI, XPOMOCOMBI THIIA JIAMITOBBIX IIETOK U MEXaHU3M
ux 00pa3oBaHUsI.

14. HyxneocoMHass  OpraHuszalys XpoOMOCOM. YPOBHM  KOMIIAKTH3aLUU-
JICKOMITAKTA3AIMN XPOMATHHA ¥ UX OMOJIOTHYECKUN CMBICIT.

15.  Muwurto3. Mecro MuTo3a B KJIETOYHOM IuKie. [loBeneHre XpomMocoMm IpH
MUTO3E.

16.  Twumbl MuTO3A.

17. Meiio3 KaK IMTOJIOTUYECKass OCHOBAa OOpa3oBaHMs MOJOBBIX KieTok. Craauu
Meno3a.

18. Pacmieruienue Ha rameTudeckoM ypoBHE. JloKa3aTenbCTBO 3aKOHA 'UMCTOTHI
raMeT" ¢ MOMOIIIbIO TETPATHOTO aHATIN3A.

19. T'amerHpIii Meli03. MexaHu3M cliepMaToreHe3a u ooreHesa. Poms Melio3a u
MUTO3a. MecTo Melio3a B )KM3HEHHOM IUKJIE >KUBOTHBIX.

20. CnopoBerii meio03. OcoOeHHOCTH 00pa30BaHUsl TaMET y BBICIIUX PACTCHHUM.
MuxkpocnoporeHe3 U meracnoporenes. Poins MuTo3a m Melo3za B 00pazoBa HUU
rameT y pacTeHHM.

21. T'enermdeckas OCHOBAa HECOBMECTUMOCTH Y PACTCHHIA.

22.  JIBoifHOE OIUIOIOTBOPEHUE Y PACTCHUIA U €0 OMOJIOTUYECKHUI CMBICIL.

23. 3urotHeli Meio3. MexanusMm oOpa3oBaHHs akpocrop y Neurospora crassa u
Saccharomyces cerevisiae.

24. HeperynsipHble TUIIBI TIOJIOBOTO PA3MHOMKEHUS Y PACTCHUN U KUBOTHBIX U MX
MEXaHU3M.

25. Mexanusm onpeneicHus mona XY, X0, XZ v rarionIHO-TATIIOWTHOTO.

26. bamancoBas Teopus onpeneaeHUs 1oja y Ipo30(hUIThL.

27. TlomoBoii XpoMaTyH.

28. HacnemoBaHue MpH3HAKOB CIEIICHHBIX C osioM. Paboter T. Moprana. Kpucc-
KpOCC HacJeI0OBaHUE.

29. XapakTep HacleJOBaHWs TPU3HAKOB TMPH HEPACXOXKIACHUU  IOJIOBBIX
XPOMOCOM.

30. CuerieHHOE HacJeIOBaHUE U €ro JI0Ka3aTelbCTBO B paborax Y. batcoHa, P.
[Tennera, T. MopraHna.

31. Xpomocomnas teopusi T. Moprana. OCHOBHBIE TTOJIOKEHUSI.

32. KaprupoBanue XpoMocoM Tpu JABYX(HAaKTOPHOM CKPEIIMBAHUHM B OMbITAX A.
CrepreBaHTa.

33. [lpuHmmmbl KapTUPOBAHHUS XPOMOCOM TIPU TPeX(PaKTOPHOM CKpEIIMBAHUU.
[IpaBuno aggutuBHOCTH. MHTEpdepeHIms.

34. Iluromorumyeckoe JOKa3aTeNbLCTBO KpoccuHroBepa X. Kpeliton. u b.
MaxKnunrok Ha kykypy3e u K.IlItepna Ha npo3zoduiie.

35. KpoccuHroBep Ha cTajgud 4YeTbIpeX XpOMaTHIl W €ro IUTOJIOTHYECKOe
JI0Ka3aTeIbCTBO Ha APo30duIe.
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36.  Tumnsl kpoccuHroBepa. MUTOTHYECKUI KPOCCHHTOBEP U €T0 J10Ka3aTENbCTBO.
37. HepaBHblil KPOCCHHTOBEP U €0 JI0Ka3aTeIbCTBO Ha MpUMepe Jiokyca Bar.

38.  MounekymspHast Mozeib KpoccuHaroBepa P. Xommuaes u ee OCHOBHBIE dTarlbl.
39. MonekynsipHass MoJieNib  KpoccHHroBepa Mesenbcona u Pammunra, ee
OCHOBHBIE 3TaIlbl.

40. CmocoObl reHeTHueckoro oOMeHa y OakTepwii. |'eHeTmueckuil aHanmu3 mpu
KOHBIOT ALl H.

41. CnocoObl TeHETHYECKOro oOMeHa y OakTepui. ['eHeTHYecKuil aHalvi3 npu
TpaHcpopMaIuu.

42. CnocoObl TEHETHYECKOro oOMeHa y OakTepui. I'eHeTHdecKuil aHalv3 mpu
TPAaHCAYKIIUH.

43.  Crpykrypa u @ynkuus resa. [IpencraBnenus o rene, HaunHasi ¢ T. Moprana, u
koHuas C.benzepom. Kpusuc treopun reHa.

44.  JlokazatenbctBo Jx. bummom u E. TatymoM koHueniuu "oJIWH Te€H - OJUH
bepmenT".

45.  PexoMOuHaIMoHHbIN aHamu3 reHa B onbiTax C. benszepa Ha dare T4.

46.  Iluc-TpaHc TecT u ero ucrnonb3oBanue B onbiTax C. bersepa.

47.  JloxazatenscTBO reHeTnueckoit poiau JJHK u PHK.

48. Mexanmm perumkaiun JJTHK. ®epmeHTs! perumkaiym.

49.  OcoOeHHOCTH PEIUIMKALIMY PA3IMIHBIX TEHOMOB Y TIPO- M DYKapHOT.

50. Xapaxrtepuctuka noBpexaenudt  JIHK,  pemapupyembix  cucremamu
penapanumm.

51.  OGmras xapaktepuctuka cucreM penapainuu JJHK y npo- u sxyapuotnyeckux
OpPraHU3MOB.

52. MexaHu3M SKCIM3UOHHOM pemaparu noBpexaeHuit JTHK.

53. Mexanusm nocrpermkaTuBHON penaparun Y O-nospexaennii JJTHK.

54. Cucrema pecTpUKUMU-MOAU(PUKAIIMH U €€ OMOJIOTMYeCKOe 3HAUECHUE.

55.  Tpanckpuniwsi. COCTaBISIONIME AIEMEHTHI, UX CTPYKTYpa U (QyHKIHSL.

56.  Dtambl TpaHCKPHUTIIIHH.

S57.  Tpancnsuust. CocTaBIsIONIME JIEMEHTHI, UX CTPYKTYpa U (QyHKIHSL.

58.  Drarbl TpaHCIALUU.

59. T'enermueckuii KOJ U €r0 XapaKTEPUCTHKA.

60. /loka3arenbCTBO TPUILIETHOCTH reHeTndeckoro koja @. Kpukom.

61. Pacimmdporka renerndeckoro koaa. Onwitel M. HupenGepra, ®. Jlenepa, JIx.
Marreu u np.

62. OcobeHHOCTH CTPOEHUS TEHOB Y TIPO- U 3yKaproT. CTpoeHNE OTIEPOHOB.

63. Perynsims TpaHCKpHUIMILIKY ITyTeM MHIYKLIMH Ha mpumMepe Lac-onepoHa.

64. MexaHu3M penpeccur U aTTeHyalu Ha mpumepe padotel Trp-onepoHa.

65. KarabonutHas penpeccusi.

66. MexaHU3MBI PEryJISALUU SKCIIPECCUN TEHOB Y SYKapHoOT.

67. Mytauuu. Tunsl MyTanui 1 IPUHIUIBI KX KIACCU(PUKAIIH.

68. Meroapl yueTa MyTalluili y MUKPOOPTaHU3MOB.
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69. Meroapl yuera myTanuii y aposoduisl, Meron Memrep-5, Double yellow,
CI1B u Cyrly. Bo3amoxHOCTH METO/TOB.

70. Meropl yueTta MyTalluil y pacTCHUH.

71.  Knaccudukaiusi reHHbIX MyTaluil.

72.  CrioHTaHHbIE TEHHBIEC MyTAIlM U MEXaHU3M UX BO3HUKHOBEHHSL.

73. HHnyuupoBaHHbIE T€HHBIE MYyTallMM W MEXaHU3M HMX BO3HHUKHOBEHHUS (IOJ
JEMCTBUEM  AHAJIOrOB  OCHOBAHWMW, AJKWIMPYIOIIMX  areHTOB,  BKJIIOYEHUS
aKpuau —HOBBIX kpacutenei B JIHK).

74.  XpomocoMHble MyTanui. Mexanu3m Bo3HUKHOBeHUs. Knaccuduxariusi.

75.  XpoMOCOMHBIE MyTalu TUna jaeienuid. OcoOEHHOCTH MOBEIECHUSI BO BpeMs
Mero3a. MeTo1bl BbIABIICHUS ACJICHUOHHBIX MyTalHil.

76.  XpoMOCOMHBIE MyTaIluM TUTA TyTUKaimii. [loBeneHne Bo Bpems Meriosa.

77. XpomocoMHble MyTanuu Tuna uHBepcuil. [loBenenne Bo Bpemsi Mmeiio3a H
reHeTu4ecKkue mnocnencTBust [IpuumHbl HU3KOM >KM3HECIIOCOOHOCTH U OTCYTCTBHUS
PEKOMOMHAHTOB.

78.  XpomocoMHBIE MyTalu TWIa TpaHciokammid. [loBenenne Bo Bpems meiio3a
[TprumHBI HU3KOM KU3HECTIOCOOHOCTH U OTCYTCTBHS PEKOMOMHAHTOB.

79. T'enomubie mytarun. Knaccudukarusi.

80.  ABTONOJMILIONTUS U AJIOTOIUTLIOV TS

81. Awmdumumnmonasl. Mexanusm ux oopazosanus. [Ipumepsr.

82. Tamutonaus u ee UCIOIb30BaHUE B OMOTEXHOJIOTUH PACTEHUI.

83. Amneymnoumus. Tunbsl aneyruionnoB. OcobeHHocTH Metio3a Vcmonb3oBanue
aHEYIUIOMJIOB B TECHETUYECKOM AHAJIU3E.

84. OnroreHes kak MpoIECcC pean3ali HACIEACTBEHHON NpOorpaMMbl pa3"BUTHUS
OpraHu3ma. JTarbl OHTOTE€HE3A.

85. MexaHu3MbI peain3aliuu ISHCTBUS TEHOB B MPOIIECCE OHTOTEHE3A.

86. OcobeHHOCTH HaCleNOBaHUs HEXPOMOCOMHBIX T€HOB Y 3yKapuoT. MexaHusm
HACJIEZIOBaHUS MPU3HAKOB MO MATEPUHCKOM JIMHUM Ha MpPUMEPE MECTPOIUCTOCTH Y
pacrennii. Kpurepnn HEXpOMOCOMHOTO HACJIEIOBAHUS.

87. Tumpl  UWTOIUIA3MATHYECKMX  HACIEACTBEHHBIX  CTPYKTYp W HX

XapaKTEPUCTHKA.
88. SBnenue IMC u ero ucnosib30BaHKE B CEJIEKIIMU PACTEHUH.
89. Meroxasl M3YYEHUSA T€HETUKHU YyeJJ0BEKa (reHeaIorMuecKuid,

[IUTOTCHETUYECKUN, OHTOTEHETUYECKUM, OJIM3HEIIOBBINA, MOMYJISIIMOHHBINA) W WX
0COOEHHOCTH.

90. [IIpemMer W METOABI MEIUIIMHCKONM TEHETHUKU. THIBI HACICICTBEHHBIX
3a00JIeBaHUI YEJIOBEKA M UX XapaKTECPHCTHKA.

91. [llonynsmmst w1 ee TeHeTUYecKas CTpyKTypa. ['eHeThdeckoe paBHOBECHE B
MOMYJIALIMA M €r0 MaTeMaTW4YeCKHil pacdeT ¢ momoinsio (opmynsr  Xapmau-
BaitnOepra.

92. ®akTophl, HAPYIIAOIIUE PABHOBECHE I€HOB B MOMYJISIIUSX.

93. Cenekuus kak Hayka. [IpeaMeT u MeTo1bl HCCIIETI0BaHUSI.
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94. T'enermyeckas MH)KEHEpHUs: OaKTepUH, )KUBOTHBIX M pacTeHUil. MeTtoauueckue
ITOJIXOJIBI.

95. T'enHeruyeckass WHXKEHEpUS pacTeHUH. [ eHeTWdecKkue MOJXOMbl CO3aHUS
TPAHCTEHHBIX PACTEHUIN PACTCHUM.

96. [I'enermyeckass WH)KEHEPHUS KUBOTHBIX. | €HETWYECKHE TOJXOMABI CO3AAHUS
TPAHCTEHHBIX )KUBOTHBIX.

97. Hcnonp3oBaHWE  TEHHO-MHXKEHEPHBIX  MMOJIXOAOB  JJS  BBIABICHUSA
HACJIC/ICTBEHHBIX 3a0oJyieBaHUM. MmeHTHduKauss MYTaHTHBIX TE€HOB B T'E€HOME
YeJI0BEKA.

98. T'eHomuKa M ee UCIIOJIb30BAaHUE B HAYYHBIX U MPUKIIAJIHBIX IEJIsX.

7. Y4eOHO-MeTOoAu4ecKoe U NPOrpaMMHO-UH(OPMALIMOHHOE
o0ecneyeHure JUCUUIINHBI

a) OCHOBHAs JIUTEpaTypa:

1. Nure-Beuromo, C.I'. I'eHeTnka ¢ OCHOBaMM CEJCKIMU: YUYEOHWK ISt
CTYACHTOB BY30B / 2-¢ u3aanue, nepepa0d. u gom. — CII6.: U3n-so H-JI, 2010. — 720 c.

2. Knar Y., Kamunrc M. OcHoBel renetuku. — M.: Texnocdepa, 2007. — 894 c.

3. Aniana, ®@. CoBpemeHHas reHeTuka : B 3 T. / @. Aitana, J[x. Kaiirep. — M. :
Mup, 1987. — 998 c.

4. Tumoa 23.M. Metoauueckue ykazaHusl K JIAOOPaTOPHBIM 3aHSITHUAM I10
nuToreHeTrke. — Hampumk: Ka6.-bank. ys.-T, 2003. - 26 c.

5. MamkoBa, M.B. Ilpaktukym 1o reHeruke: ydebHoe mnocobue / .B.
Markosa. — Yensionnck: Mznarensckuit nentp FOYpl'Y, 2021. — 148 c.

6. LImeik-Kepraep O.B. OcHOBBI TeHETHYECKOW M)KEHEpPUH: JabOpaTOpHBIN
npaktukym. Mkesck: M3narenscTBo «Y IMypTCKUi yHUBEpCUTET», 2012. — 56 c.

0) oMOTHUTEIbHAS JTIUTEepaTypa:

1. AntyxoB FO.I1. 'eHeTn4eckre BOMPOCH B MOMYJIALMAX: Y4eb. mocodue. —
M.: UKI] «AkagemkHura», 2003. — 431 c.

2. Tl'enmeruka: yueOHuUK nns By3oB/ monx pen. B.M. HpanoBa. — M.:
Axanemknura, 2006. — 638 c.

3. Kumyner N.®. OOmiast 1 MoJIEKyJIsipHasi TeHETUKA. — Y4eOHoe mocodue
11 By30B. 4-¢ u3znanue. — HoBocubupck: uza-so HI'Y, 2007. — 470 c.

4. Kopoukun JI.LU. buosoruss UHIUBUAYAIBHOTO Pa3BUTUA (T€HETUYECKUN
acmnekT): Yueonuk. — M.: uzn-so MI'Y, 2002. — 264 c.

5. JIyroa JI.LA. u np. ['eHeTHKa pa3BUTHS pPACTEHHI: NJisi OMOJOTUYECKUX
CHEIUATBHOCTE YHUBEPCUTETOB 2-¢ m31. nepepad. u nom. // JI.A. Jlytoma, T.A.
ExoBa, U.E. JlonyeBa, M.A. Ocunosa / mox pea. C.I'. Uare-Beuromosa. — CII0.:
n3a-so H-JI, 2010. — 432 c.

6. @orenp @., Motynbcku A. — ['eHeTuka yenoseka: B 3 1. — M., 1989.

7. Camurymnuaa H.C. Ilpaktukym mo reneruke:Yuebnoe mocobue. /H.C.
Camurymnuna, U.b. Kupuna — Muuypusck: U3n-so Muul'AY, 2007. — 211 c.
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8. 3amaum mo coBpeMeHHOHM reHeTuke: Yuebd. mocodue / [Tox pex M. M.
AcnansHa. — M.: K1V, 2005. — 224 c.

['eHeTnueckuii MmacrnoprT — OCHOBA WHIMBUAYAJIbHOW M TPEIUKTUBHOM
menuuuHbl / [lox pen. B. C. bapanosa. — CI16.: U3a-Bo H-JI, 2009. — 528 c.

I'yrrman, b. T'eneruka / bapron I'yrtman, Outonu ['puddurc [u ap.]. —
I[lep. ¢ anrn. O. [lepdunseBa. — M. :@aup-npecc, 2004. — 448 c.

B) HUHTEPHET-PECYPCHI:

1. Cankr-IleTepOyprckuil rocy1apCTBEHHbBINH YHUBEPCUTET, OMOJIOTHUECKUI
dakynpTeT [Dnexkrponnsiii pecypc] URL: http://www.bio.pu.ru/index.php

2. MocCKkoOBCKOM ToCyIapCTBeHHBIM yHUBepcuter uM. M.B. JlomoHOCOBa,
dakynpTeT Oronoruu [Dnektponnsiii pecypc] URL: http://mww.soil.msu.ru/

3. IlpuMeHeHHE MOJEKYISIPHBIX METOJOB HCCJICAOBAHUS B TCHETHKE:
VYuebnoe nocooue / JI.LH. Hedpenora. - M.: HUIL[ Undpa-M, 2012. - 104 c.
(Beiciiee  oOpaszoBanue: bakamaBpuar). [OnexktpoHHbli  pecypc]. URL:
http://znanium.com/catalog.php?bookinfo=302262.

4. Ilyxansckuii, B.A. BBenenue B reHeTUKY: ydeOHoe mocobue / B.A.
[Tyxansckuii. — MockBa: HULL Undpa-M, 2014. — 224 c. [DnekTpoHHBIN pecypc].
URL.: http://znanium.com/bookread.php?book=419161.

5. CazanoB, A.A. OcHoBbl TeHeTHkd / A.A. Ca3zaHoB. — Cankr-IlerepOypr:
JI'Y um. A. C. Ilymkwuna, 2012. — 240 c. [Dnexrponnsiii pecypc]. URL:
http://znanium.com/bookread.php?book=445015.

6. Buomonekyina [Dnexrponnsiii pecypc] URL: http://biomolecula.ru

7. Undanta [Dnextponnsiit pecypc] URL: http://www.infanata.com

8. Onuro [Dnextponnsiii pecypc] URL: http://olig.ru

8. MaTepuajnbHO-TeXHHYECKOE o0ecriedeHue I CIUIINHbI

OcBoeHHME AWCHMIUIMHBI TPEANOojaraeT HCIOIb30BAHUE CIIEIYIOIIETO
MaTepUaIbHO-TEXHUYECKOTO 00ECTICUeHUSI:

1. JlekumonHass MynpTHUMeIuitHas ayautopus (165 ayn.) ocHamieHHas
y4eOHOM MeOenbto (CTOJIbI, CTYJbs) M HACTEHHOW JIOCKOM, a Takke
MYJIbTUMEAUIHHBIM YKPAHOM JIJIsl TPAHCIISINH IPE3EHTAINN 1 BUICO(PIIEMOB.

2. Cnenuanu3upoBanHas Jiaboparopusi (165 ayn.) ¢ MOJHBIM KOMILIEKTOM
7abopaTopHOTO OOOpPYAOBAaHMS M KOMIIBIOTEpAMHU Uil KaXJIOTO CTYIEHTa C
noctyrnoM B MHTepHeT Ha 20 mocagoyHbIX MECT.

3. IlpoBeageHue TpyNIOBBIX U  HHIAWBUAYAIBHBIX  KOHCYJIbTAIUH,
CaMOCTOSITENIbHOM paboThl, TEKYIIEr0 KOHTPOJS U MPOMEXKYTOYHOW aTTecTaluu
OCYIIECTBIISIETCS. B ayAUTOPHUSIX Kadeapsl OMOJIOTHH COTJIACHO Tpaduka yueOHOTOo
nporecca.

4. TlomemeHue [JIsi XpaHEHUsS M MPO(UIAKTUIECKOTO0 O0OCTyKUBaHUSA
y4eOHOro 0oOOpyJOBaHUs, YKOMIUIEKTOBAHHOE CHEIUATU3UPOBAHHON MEOENbIo
JUIsL XpaHeHus OO0OpyJOBaHHMS M TEXHUYECKUMHU CpeAcTBaMu Uil ero o0-
ciy>kuBaHus. (267 ay.)
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3. JlabopaTopHoe oOopymoBaHue: OUOJOTUUECKUH MHUKPOCKOII, CBETOBBIE
MHUKPOCKOITBI Pa3IUYHBIX MApOK C KOMIUIEKTOM OOOPYIOBAaHUS TSI U3TOTOBJICHHSI
MUKPOIIPENapaToB, MPenapoBaIbHbIC UIJIbl, OMHOKYJIApHAS JIyIa, PYYHBIC JYIIbI,
yamku [letpu, ckanprnenu, OpUTBBI, TUHIETHI, TPEAMETHBIC U TTIOKPOBHBIC CTEKIIA.

4,  JluctumimHa ~ oOecledYeHa  KOMIThIOTEPHBIMU

MPE3EHTALUSMU,
COCTaBJICHHBIMU aBTOPOM, BHI€O(UITEMAMHU.
9. JIucT 1ONMOJIHEeHUH U U3MEeHEeHH I
Ne Jlara OcHoBaHue Conepxkanue Jluna,
n/ | BHeCEHHS H3MeHeHHud / MOATBEPKAA0UIHE
N |M3MeHeHHud / JONOJTHEHHUA H3MeHeHue /
JIOMOJIHEHUS JIONOJTHEHH e
3aBenyrommii| J{upexrop /
kadeapoit JeKaH

(Damunus, | (Damunus,
UHUYUATBL, | UHUYUATBL,
HOONUCL) | NOONUCH)
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