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l. eas 1 3a1a4M IUCHUILIMHBI
Heap — dopmupoBaHue y CTYISHTOB 3HAHUW O TEHETHYECKMX MEXaHU3Max aJalTallHOHHOTO
mpolecca Ha OpraHU3MEHHOM, TIOMYJISIIMOHHOM U BUAOBOM YPOBHSIX, O U3MEHYMBOCTH, €€ opmax
U HUX PO B ajanrtoreHese; (OpMUpPOBaHHME NPEICTABICHUNH O TEHETHYECKHUX IIpolieccax B
MOMYJISIIUAX, TEHETHYECKUX MEXaHU3MaX HKOJIOTMYECKUX OTHOIICHUMN, MpobiieMax reHeTUYeCKOM
TOKCHKOJIOTHH.
3agayamMu Kypca sSBISIIOTCS —
® I3y4YCHHE OCHOB I'€HETHUKHU 00 OpraHu3aluy U (PYHKIHOHHUPOBAHUU T'€HETHYECKOT0 MaTepHualia
(reHoMa U TeHa), UI3MEHYHMBOCTH, €€ (hOpMax M UX POJIU B aJalTOreHE3eE;
e (QopmMupoBaHUE MPEACTABICHUN O TEHETHYECKUX MPOIIECCax B MOMYIISAIUSIX,
® U3Y4YCHHE F€HETUYECKUX MEXAHU3MOB IKOJIOTHUYECKUX OTHOIICHUH;
® 3yuyeHHe NpoljaeM T'eHEeTHYECKOH TOKCHUKOIOTHH

1. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. JMucummimaa b1.B.18 otHOcMTCS K  4actH, (GOPMUPYEMOH  y4aCTHHKAMHU
o0pa3oBaTeNnbHbIX OTHOIICHUMN, N3ydaeTcs B 6 ceMecTpe.
2.2. Jlnsg ocBOEHUS TUCHUIUIUHBI «I eHeTHKa» o0ydaroluecs: UCIONb3yIOT 3HAHUS, YMEHUS,

IPAKTUYECKHE HABBIKU, CIOCOOBI AEATEIIHOCTH, C(OOPMUPOBAHHBIE B XOJ€ M3YyYEHHs IPEIMETOB
«Qxonorusa», «Hayku o OuopazHoodpazuu», «buoxumus», «IKoJOruyeckas TOKCHKOJOTUS» Ha
IIpPEbIIYIEM YPOBHE 00pa30BaHMUs.

2.3. TlepeueHb MocneayoOMUX y4eOHBIX JMCLMIUIMH, VIS KOTOPHIX HEOOXOIUMBI 3HAHHS,
YMEHHUSI W HaBBIKH, (OPMHUpPYEMbIe NAaHHOH y4eOHOW MUCHMIUIMHOW: «OCHOBBI 3BOJIOIMOHHOMN

TECOpUN», ((BI/IOTGCTI/IpOBaHI/Ie 151 6I/IOI/IH,Z[I/IK8.I_II/I$I», KypCOB II0 BLI60py CTYACHTOB, AJIsI BBIITOJIHCHUSA

BKP.

TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS JUCHUIIJIMHBI

[Tporiecc ocBoeHUS TUCHMIUIMHBI HampaBieH Ha (opMuUpOBaHHE KOMIIETEHIMHA B
coorBercTBU ¢ ®I'OC BO m OIl BO mo nanHoMy Hampasienuto mnoarotoku 06.03.01
«KOJ0THs», MPOPUITb «IKOIOTHYECKAs IKCIIEPTU3a»:

[1K-1: CnocoOeH wucronb30BaTh 3HAHUS B OOJACTU 3KOJOTUH, HMPUPOJONOIL30BAHUS U
OXpaHbl OKpY’KaloIlel cpebl IPU pelieHUH HayYHO-UCCIeI0BaTEeIbCKUX 3ajay.

ITepedyens miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO TUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH A0CTHKEHUs KOMIIeTeHIN I

Komnerennus Nuaukaropsl Pe3yabTarsl 00yueHust
KOMIIeTeHIIM il
CrocobeH HMCIOJIb30BaTh I/IJ]K 0K 11 3HaTh: 3aKOHOMEPHOCTU IMPOSBICHUSA
3HAHUSA B obiactu [Mpumenser 3HaHWs1, | HACICICTBCHHOCTH W HM3MCHYUBOCTH Ha
OKOJIOTHH, TPHPOAONONb- | [1oqX0ab6l 1 METOAMYECKHIi | PA3HBIX YPOBHAX OpPraHU3alMH KUBOIO;
30BaHM u OXPaHBI | ammmapaT  HKOJIOTHYEcKHX | 3AKOHOMEPHOCTH OpraHu3aluu
OKPY)KAIOIICH Cpebl MPH | gayk ISt pemenns | TCHETHYECKOTO Marepuaia
peleHun HAY4HO- | 1rpodHIBHBIX Hay4yHO- | IPOKAPHOTHYECKUX M  DYKAPUOTHYCCKUX




HCCIIEN0BATENLCKUX 3a1a4.

HCCIIEN0BATEIbCKUX 3a1a4.

OpPraHU3MOB: T€HOB, TEHOMOB U T'€HOTHUIIOB;
3aKOHOMEPHOCTH H3MEHUYUBOCTH: (HOPMBI
U3MEHYMBOCTM U HMX  3HAYeHUE B
aJalTOr€HE3€ OPraHU3MOB; T'€HETUYECKHE
IPOLECCHI, MPOTEKAIONINEe B MOMYIISIHIX,
HaxOJSIIUXCA B Pa3HBIX  YCIOBUSX,
(dakTopbl, BAMSIONIME HAa TIEHETHYECKOE
COCTOSIHME TOIYJISIUNA, U PE3YJbTaThl UX
BO3/ICICTBUS; TeHETUYECKUE OCHOBBI
CHUHAIKOJIOTHYECKUX (HAa mpumepe psaa
HAJIOPTaHU3MEHHBIX T€HETUYECKUX CHCTEM)
U ayTIKOJOTUYECKUX (renernueckue
OCHOBBI  YCTOMYMBOCTH) OTHOIICHHUIA;
3aKOHOMEPHOCTH I'€HETUYECKON aKTUBHOCTH
(haKkTOpOB OKPYKAIOIIEH CPeIbl.

YMmers: a”HaJIn3upoBaTh
XapaKTEPUCTUKHA PA3JIMYHBIX IPOSIBICHUI
U3MEHYMBOCTH: MoOUBUKALHH,
peKoMOMHALMKA, MyTauuid M HX poJib B
aZlanToreHese, peuiaTtb TEHETUYECKUE

3aJaud, CBS3aHHBIE C HW3MEHYHMBOCTHIO,
TeHETUYECKUMH ITPOIECCAMU B TOITYJISIIHSX;
Ha TpHUMEpE psa DKOJOrO-TEeHETHYECKUX
MoOzeJell OICHHWBATh POJIb TEHETHYECKHX
(dakTopoB B CUHIKOJIOTUYCCKUX
OTHOUICHUSIX, OLICHUBATh poIb
TeHEeTHYECKUX (akTOpoB B (hopMHUpOBaHUH
YCTOHYMBOCTH OpPraHU3MOB K YCIIOBHSM
cpedpl;  TUIAHUPOBATH HKCHEPUMEHT IS
OLIEHKH T'€HETHYECKOTr0 PUCKA PA3INYHBIX
(haxkTopoB.

Bnaners: TeHEeTUYECKOM
TEPMHUHOJIOTUEN, OCHOBHBIMH MIPUEMAMH
TEHETUYECKOI0 aHaJIM3a IMPUMEHUTEIBHO K
MOJENBHBIM M NPAKTUYECKH 3HAYUMbBIM
00BbeKTaM, BKIIOYAs 4YeJIOBEKa;, OCHOBaMU
METOJIOB, IMPUMEHSEMbIX B TEHETHUKE MJIs
pelieHusl pa3IUYHBIX MpodIeMm, UMETh
HABBIKM HUX MPUMEHEHUS IpPU PELICHUU
Pa3IMYHBIX TeHETHYECKUX 3ajad,
TEOPETUYECKUMU OCHOBaMH aHaInu3a

TCHCTUUCCKHX NPOUCCCOB B MOMYJIALIUAX.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI

O0BeM TUCHHUILINHBI cocTaBJgeT 4 3adeTHbIX equHULBI, 144 yaca, B ToM uuciae 0,9 3ayernas exuuuna, 31 4acoB Ha IK3aMeH.

W3 HUX peanusyeTcs C UCIOIh30BAaHUEM JICKTPOHHOTO OOYYCHHS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI 24 4acoB.

N3 aux YaCOB — IIPpAKTUYCCKaA IIOATOTOBKA.

®opMa IPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM, ¢ yYKa3aHHEeM BH/I0B Y4YeOHbIX 3aHATHH M OTBEIEHHOr0 HAa HUX
KOJIMYECTBAa aKaJeMHUYeCKUX YaCOB

Ne Paznes nucuumiInHbl/ TEMA Buner yaeOHO paboThI, ®opMa TeKylIero
n/H % | BKIJIKOYas CAMOCTOSTENbHYIO paboTy 00Y4IOIUXCsl , | KOHTPOJIs
- = MPAKTUYECKYIO MOATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
5 =f (B wacax) ®opma
3) % NPOMEKYTOYHOM
o = KoHnrtakTHas paboTa npemnogaBaress ¢ «
; > = aTrecTanuu
] 00yJaronuMucs 8
g o 5 (mo cemecTpam)
2 s g =
= % a g =
= S = S Jlexuusi | Cemunap/ KoucyabTanust [
$ = E o IpakTHyeckoe, g8
&
z 3 - naGoparopHoe Z g
Ol M = = 3aHsATHE/ O =
1 2 3 4 5 6 7 8 9 10
1 -
Tema 1. IIpenmer u CTPyKTypa SKOJIOTHISCKOM
pest PyILYP 5 | 4 2 . 2 KCP
TCHETHKHU




2 Tema 2. [IpencraBnenue 0 reHe, KCP
chopmynupoBannoe I'. Mennenem. PasBurtue 13 KonTpomnbHsie
MPEACTABIEHUS O TE€HE HAa OCHOBE JIaHHBIX 3ana4qn
KJIACCUYECKOM T'€HETUKH.

3 Tewma 3. MonekyinspHas npupoja u 12 KCP
(YHKIIMOHMPOBAHUE T'eHA. KostokBuym

4 KCP
Tewma 4. CTpykTypa NpOKapuOTHYECKOTO U 6 KooKy
3YKapUOTHYECKOTO IeHa.

5 Tewma 5. Opranuzauus reHoMa y NpoKapuoT U KCP
J3YKapHUOT. 6 Komnoxeruym

Pedepar

6 Tema 6. MI3MeHUHBOCTS, €€ (HOPMHI, KCP
OMOJIOrMYeCcKOe 3HaYCHHE U POJIb B aJalTalllH 12 KostokBrym
OpraHU3MOB

7 Tema 7. I'enetnueckne  mpouecchl B KCP

8 Kosioksuym
MO YJISIIHSIX Ko
TPOJIBHBIC 3aJa9U
8 KCP
Tema 8. Cumbuoreneruka 8 pedepar
KomnnoxBruym
9 Tema 9. ['eHeTHKa yCTOMYNBOCTH 6 KCP
Konnoksuym

10 | Tema 10. TokcukoaoruyecKas reHETHKA, €€ 11 KCP
poOJIeMBbI U 337241 KosokBuym

11 | Tema 11. Kpurepun reHeTHUECKOW aKTUBHOCTH KCP
3arpsA3HUTENIEN OKpyXKaromen cpenbl. Tect- 12 Komtoxsuym
CUCTEMBI.

12 | Tema 12. Ctparerusi Oli€HKH F'€HETUYECKOTO KCP
pHUCKa 3arpsa3HEeHHs OKpy»Katomien cpenpl. [Tytu 7 KomnokBuym

€ro MUHUMM3AlluH.




4.2 T1naH BHeayIUTOPHOMH CaMOCTOSATEIbHOI padoThl 00y4aIOIHUXCS M0 JUCHUILIMHE

CamMocTosiTenpHas paboTa 00yJaroMIUXCsl Y4eOHo-
S — METOJIMYECKOE
Cemectp| Haspanme pasznena, TemMbl N Cpoxu  |TpymoeMKOCThb obecrieyenue
Bug camocrostensHON paboOThI CPEICTBO o
BBIMNOJIHEHUS (uac.) CaMOCTOSTEIbHOMN
paboThI
Tema 1. HpeI{MeT u CaMocTosITENTbHOE H3y4YeHHE TEOPETUYECKOro Marepuana Io K al
6 CTPYKTYypa BOMPOCY: «MEeTOIbI TEHETUKH ¥ IKOJIOTUN» 1 OHTPOJIBHBIC 04
. BOIIPOCHI
3KOJOTMUYECKOU I'CHETHUKHU.
Tewma 2. HpeHCTaBneHHe o |IlogroroBka K MNPaKTUYECKOMY 3aHATHIO C HCHOJb30BaHUEM Konnoksuym al, a3
rexe, chopMyIMPOBAHHOE |KOHCTIEKTA JICKIMH K PEKOMEHTYEMO# JTTEPATYPBL. Pemienue 3a1a4
I'. Menzenem. Passurie CaMOCTOsATEIbHOE HM3YYCHUE TEOPETHYSCKOTO Marepualia IIo Perienue
) ) BonpocaM: «XapaKTEPUCTUKH AJUIEIbHBIX U HEAJUIEIbHBIX T€HOB
6 |mpexcTaBieHMs O reHe Ha p paKTep 2-3 4 KOHTPOJIEHOTO
AYTOCOMHBIX U CHEIUICHHBIX C TIOJIOM T€HOBY, «3aKOHOMEPHOCTH 3a1aHus
OCHOBC TaHHBIX MOHO- M MOJHUTHOPHIHBIX CKPEIIMBaHU», MUCbMEHHAs paboTa
KIIaCCUYECKOU ITCHETUKH. |10 TeMe B BUJIE PEIICHHsI KOHTPOJIbHBIX 3a/1a4.
[ToaroroBka K MPaKTHYECKOMY 3aHATHIO C HCIIOJIb30BAaHUEM Komnoxsuym al, a3, 64
KOHCIICKT: KIIUHU 1 KOMCH, Mf/il/lT TYPBI.
Tema 3. MonekynspHas OHCIICKTA JICKIUA 1 PEKOMCHILYCMON JINTCPATyp Pemenue
CaMoCTOsTEIbHOE HM3YYEHHE TEOPETHYECKOT0 Marepuaja 1o KOHTPOJILHOTO
6 npupoa u N 4 4
BompocoM: «Ctpoerune u ¢pynkuuonnpoanue HK», «CpoiictBa 3aaHus
(yHKIHOHMPOBAHHE reHa. TCHETHYECKOT0 Kozaa», IluchMeHHas paboTa MO TeMe B BHIC
pelleHNsT KOHTPOJIBHBIX 3a/1ad.
[ToaroroBka K MPaKTHYECKOMY 3aHSATHIO C HCIIOJIb30BAaHUEM KomnoksuyMm, |al, 04
Tema 4. CtpykTypa KOHCIIEKTA JIEKI[UH ¥ PEKOMEHIYEMOM JINTEPaTypPhI. TecT
6 MPOKAPUOTHYECKOTO U CaMoCTOsTEIbHOE HM3YYEeHHE TEOPETHYECKOTO Marephaia I1o 5 3
5YKapHOTHYECKOTO TeHa.  (Bompocy:  «lIposiBiienne  akTMBHOCTH —TreHa», «Perymsuus
AKTUBHOCTHU I'CHA).
Tema 5. Oprasusanus CaMOCTOSTENIbHOE HM3YyYCHHE TEOPETUYEeCKOro MaTepuana Iio KomnoksuymMm, |al, 64
ponpocaM:  «llurommasmarnueckue  reHoM»  «I €HOMHKaA
reHOMa Y POKapHOT U P H ) Pedepar,
6 CTpYKTypa reHoMukm», «HectabunbHocTs renoma. [1oaBrKHbIE 6-7 2 TecT

9yKapuoT.

TCHCTUYCCKUC DJICMCHTBD?




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
OterouHoe METOTNIEeCKOe
o OKH OEMKOCThH
Cemectp| HasBanue pasnena, TeMsI Cp Tpyxn obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHECHUS (gac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroToBka K NPaKTHYECKOMY 3aHATHIO C WCIIOJIB30BAHHEM al,a2, a3,04
KOHCIICKTA JICKIIUU U PEKOMEHTyeMOU JINTepaTyphl.
Tema 6. I3MeHYHBOCTD, €€ (CamMoCTOATENHOE MOBTOPEHHE M H3yYeHHE TEOPETHYECKOTO Kosoksuym,
6 (dhopMBbI, OMOJIOTHYECKOe  [MaTepuana 1o BompocaM: «MexaHusmbl MogudHuKanuii», «Poib 8-9 4 KOHTPOJIbHBIE
3HAYEHUE U POJIb B MomU(UKAIUN B amantaium», «MexaHu3Mbl KOMOWHATHBHOM BOIIPOCHI U
aJanTaluy OPraHU3MOB.  |M3MCHUYMBOCTH y IIPO- M dyKaapuor», «MHcepiyioHHbIe 3a1a4n
MyTalum», «OMUTeHeTHYeCKas HM3MEHYMBOCTHY. PelreHue
3ajad.
[MoaroroBka K NPAKTHYECKOMY 3aHATHIO C HCIOJIb30BAHUEM KOILIOKBHYM, al, a3,04
KOHCIIEKTA JICKI[UH 1 PEKOMEHIYEeMOH JIUTepaTyphl. KOHTPOTBHBIE
6 Tema 7. 'eneTnueckue CaMoCTOsTEIbHOE HM3YYEeHHE TEOPETHYECKOTO0 Marepuaia 1o 9-10 4 BOIDOCK 1
MPOIIECCHI B MOMYJISIIUAX. [Bonpocam: «DaKTopbl JMHAMUKHM TEHETHYECKOH CTPYKTYpBI p
MOMYJIALHMK, HMX  MHKPO3BOJIONUOHHAS 3P (PEKTHBHOCTH. 3a/iaqn
Pemenue 3agay.
ITonroroBka K HPakTHUYECKOMY 3aHATHIO C MCIIOJIb30BaHUEM 61,03
KOHCIIEKTA JIEKI[UH ¥ PEKOMEHIYEMOM JTUTEPATYPEIL. Komnoxsuywm,
6 Tewma 8. CaMOCTOATENLHOE M3yYEHHE TEOPETHIECKOr0 MaTrepuana 110 11-12 4 Pedepar,
CuMmOHuoreHeTHka. BompocaM: «THUMBl CUMOMOTHYECKHX B3aWMOOTHOIICHHUEY, KOHTPOJIbHBIE
«[IpuMepbl IKOJOro-reHeTHYeCKUX Mojeneit», «Koapomronus BOIIPOCHI
CUMOMOTHYECKUX OPTaHH3MOB).
IToaroToBka K NpPaKTUYECKOMY 3aHATHIO C HCIIOJIb30BAHUEM al, 64
KOHCIIEKTA JICKI[UH 1 PEKOMEHIYeMOH JTUTepaTyphl. KommokBmym
6 Tema 9. I'eneTnka CaMocCTOsTEeIbHOE HW3YYCHHE TEOPETHYECKOr0 Marepuana Iio 13 ) KOHT OHLHHG’
YCTOWYHUBOCTH. Bompocam:  «KceHOOHMOTHKHM, WX  NPOUCXOXKACHHE | p
MeTabonmm3M», «benkw  TemIoBOro  IIOKa, TEHETHYeCKUi BOIIPOCHI
KOHTPOJIb UX CHHTE3a».
Tema 10. [ToaroToBka K NpPaKTUUYECKOMY 3aHATHIO C WCIIOJIb30BAHHEM al, a2
TOKCHKOIOTHUeCKast KOHCIIEKTA JICKIIUU U PEKOMEHTyeMOU JINTepaTyphl. KommoKBIyM
2
6 reHeTHKa, ee PoBIIeMbl 1 CaMocTOsTeIbHOE H3YYCHHE TEOPETHYCCKOT0 Marepuaia o 14-15 3 KOHTPOJBHEIE
B Borpocam: «Pa3HooOpasne XUMHUYSCKUX MyTareHoBy, «Cucrema
A ’ MeTabO0INYECKOI «MyTarensl BONIPOCEI

aKTUBallMM POMYTareHoOBY,
OHMOJIOTIYECKOI TPUPOBI».




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
Ouetoutoe METOANYECKOE
9 v
Cemectp| HasBanue pasnena, TeMsI Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CPENCTBO N
BBITIOJTHECHUS (gac.) CaMOCTOATEIIBHOU
paboTHI
Tema 11. Kputepun [ToaroroBka K MNpakTHUYECKOMY 3aHATHIO C MCIIOJIb30BAaHUEM al, a2
reHeTHYeCKOil KOHCIICKTA JICKIIUU U PEKOMEHTyeMOU JINTepaTyphl.
AKTHEHOCTH CamocTosTeIbHOE M3YYEHHE TEOPEeTUYECKOro Marepuajga Mo Komnnoksuym,
6 S ——— sonpocam: «Tunsl neperunbix nospexaenuit JHK, metogsr ux| 16-17 4 KOHTPOJIbHbBIE
p o BBUSIBICHUS», « MyTallMOHHO-0€30IIaCHBIE M MYyTallMOHHO- BOIIPOCHI
OKPY7Karommen CpeiIbl. onacusle Tunel penapanuu  JHK», «Mertoasl BbIsBIEHUS
Tect- cucremsl. Pa3IMYIHBIX THIIOB MYTAIHID).
Tema 12. CTpaTerI/ISI IToaroToBka K NpPaKTUUYECKOMY 3aHATHIO C HCIIOJIb30BAHHEM al, a2
OIIEHKH TEeHETHYECKOro  |KOHCIICKTa JISKIMH i PEKOMECHYeMOi THTEPATyPEI. Kosoksuym,
6 DHCKa 3arpA3HEHHs CamocTosTeIbHOE H3YYCHHE TEOPETHIECKOTO MaTephaia o 18 3 KOHTPOJIbHBIE
o Bompocam: «CHCTeMBl CKPHHMHTa ¥  MOHHTOpWUHTa B
OKPYKaIOIIEH CPEIBI. BOIIPOCEHI

Hy'TI/I €ro MMUHHUMMU3alluu.

TCHOTOKCHUKOJIOTHIN), «Bo3MoxxHOCTH AHTUMYTArcHE3a».

OO6muit 00beM caMOCTOATENHHOM PaboThl IO JUCHUILTHHE (Yac) — 37

N3 Hux o0beM caMOCTOATEIbHONH pPadOTHI

AUCTAHIIMOHHBIX 00Pa30BaTeJIbHBIX TEXHOJIOTHIl (4AaC)

€ MCNOJb30BAHHEM 3JIEKTPOHHOIO OOY4YeHMs W
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4.3 Copep:xaHnue y4eGHOro MmaTepuasia

4.3.1. ConeprxaHue pa3aejioB U TeM TUCHUTLIAHBI

BBenenue
['eneTtuka, ee mpeaMeT W 3aJaud. DKOJIOTHS, MPEAMET, 3aJauyd, MPAKTUYECKOEe 3HAYCHUE.
DKoJIOTHYECKasi TeHETHMKa - HayKa O TEeHETHYECKHMX OCHOBAaX JKOJOTHYECKHX OTHOIICHUN —

CHHO3KOJIOTHYCCKUX U aYTOKOJIOTMYCCKHUX. PaSIICHBI JKOJIOTMYECKON T'€HETUKU.

Pa3znesn |. BBEAEHUE B 'EHETUKY

1.1. Opranuszanusi reHeTHYECKOr0 MaTepuaJjia

1.1. 1. I'envt npoxkapuomuueckux u 3yKapuomuyecKux op2anu3mos

Ileppoe  mpexncraBieHue O  IeHE  Kak  €IMHULE  HACJIEACTBEHHOCTH,

chopmynupoBanHoe I'. Mennenem. Pa3Butue mnpenctaBieHHss O T€HE HAa OCHOBE JaHHBIX
KJIACCUYECKOM T€HETUKH: MHOXKECTBEHHBIE AJUIEIIH, IUNIEHOTPOIHOE IEHCTBUE T€HA, IICHETPAHTHOCTh
U DKCIIPECCUBHOCTD I'€HA. |'€HBI aJIeNIbHBIE U HEAUICIbHbBIE, ayTOCOMHBIE U CLEIJICHHBIE C I10JIOM,
IIOJIHOTO M HEIOJIHOTO IEeUCTBUA. B3anMoaeicTBHE aJuIeNIbHbIX U HEAJUIEIbHBIX T€HOB.

MonekynspHas npupoaa reHa. @yHkuuoHupoBaHue reHa. I'enermueckuii koa. CtpoeHue
IIPOKAPUOTHYECKOTO M JYKapUOTHYECKOIO I'€Ha — CTPYKTYpHass M PETyJATOpHas 4YacTH TIEHaA.
Mo3anuHoe CTpOeHHE 3YKapHOTHYECKOro reHa. IIposiBieHne akTMBHOCTH reHa. AJbTepHaTUBHBIN
CILJIAMICHHT.

1.1.2. Opzanuzayusa zenoma

[TousiTue o reHome. OCOOEHHOCTHM OpraHM3allUM TE€HOMA Yy NPOKAPUOTUYECKUX U
IYKapUOTHUYECKUX OPTraHM3MOB. BO3HHKHOBEHHE HOBBIX HAYYHBIX HAIlPABJICHUI: CpPaBHUTEIbHAS
TeHOMHKA, (QYHKIMOHAJIbHAs reHOMHKA. [10/IBUKHBIE T€HETUYECKHE JIEMEHTHI B TEHOME IPO- H
9YKapUOT, UX KIACCU(PHKALUS, XaPAKTEPUCTHKA, MEXaHU3MbI TPAHCIIO3UIIHH.

1.1.3. Cucmema 2ennomuna
[Tonsitie o reHotune u (eHorune. PasHOOOpa3ne TEHOTUIIOB MPHU OECIIOJIOM U TIOJIOBOM
pa3MHOXKEeHUU. MeTobl n3yueHus: TeHoTuna. BzaumoielicTBue reHoB U CUCTEMa r'eHOTHIA.

1.2. U3MeHYHBOCTHb KaK OCHOBA aJaNITALIMU OPraHU3MOB

1.2.1. Mooughukayuonnas uzsmeHuus0cma, ee poiv

Xapaktepuctuka Mogudukanuii.. [lonsTie 0 HOpMe peakunu, 3HaueHUe €€ UCCIIET0BaHMS.
Bo3moxHble  MeXaHM3MBl  MoAM(UKANMI.  AjanTalMoOHHAas ~— poidb  MOJAU(UKALMOHHON
M3MEHYUBOCTH.

1.2.2. Kombunamuenas usmenuueocms

MexaHu3Mbl TE€HETHYECKOH pPEKOMOMHAIMM Yy MPOKapHOT: Mpolecchl TpaHc(opmaiu,
KOHBIOTAIlMM U TPAHCAYKLIMHU. SIBJI€HHE TOPU30HTAIBLHOTO NEPEHOCA F€HOB y POKAPUOTUYECKUX U
HYKapHOTHUYECKUX OPraHU3MOB. MeXaHHM3Mbl T'€HETHUECKOW PEKOMOMHAIMU Yy 3yKapUOTHYECKHUX
OpPraHU3MOB. AJJaNTallMOHHAs POJIb KOMOMHATUBHON M3MEHYMBOCTH.

1.2.3. Mymayuonnasn usmeHuugocmay

XapakTepucTuka MyTaluid, MeToabl ux usydeHus. Kiaccupukauus myrauuid, NpUHIUIBI
knaccupukanuu. CIOHTaHHBIE W UWHAYIUPOBAHHBIE MYTAllUU, NPUYUHBI U  (PAKTOPBI HUX
BO3HUKHOBEHHUS. [ €eHHbIE MyTalllK, MOJIEKYJISIPHBIA MEXaHU3M MX BO3HHUKHOBEHMs. J[MHaMHu4yeckue
MyTallud.  XPOMOCOMHBIE ~ MyTalMd. [ €HOMHBIE  MyTalMHk, WX  KIacCUpUKALHI.
[{uTomnnazmMatuueckue MyTariu, UX 0COOEHHOCTH. VHCEpIIMOHHBIN MyTareHes3, ero 0COOCHHOCTH.
[IpencraBnenne o MexaHM3Max MYTAllMOHHOTO mponecca. HampaBneHHbIM  (axpecHBbIi)
MYTalMOHHBIN MpoLecc. AJanTalroHHas U SBOIIOIMOHHAS POJIb MyTallHOHHOM H3MEHUNBOCTH.

Paznen 2. TEHETHYECKUE ITPOLECCHI B ITIOITYJIALUAX



Ilonstue o Buae u nomyiauuu. Ilapamerps! nomymsui. ['eHeTnyeckas U3MEHYMBOCTH B
HOMYJAUAX, METOAbl ee u3yueHus, kputepuu. llonstne o ¢ene. I'eHeTnyeckas cTpykTypa
NOMyJNsAMi, ee mapaMeTpbl. 3akoH Xapnau-BaitnOepra, ero 3HaueHHE U TPAKTHUECKOE
ucnosb3oBaHue. DakTopbl IWHAMUKH TE€HETHUYECKOM CTPYKTYpbl IONYJISALUN: HapyLIEHUE
IIAHMUKCHHU, KoseOaHus YHCICHHOCTH TMOMYJSAMUN ¥ TeHETUYeCKUd JApeid, Murpamms,
MYTal[MOHHBIN MIPOLECC, €CTECTBEHHBIH 0TOOP; OTHOCUTENbHASA 3()(HEKTUBHOCTh Pa3HbIX (PaKTOPOB.
EcrecTBeHHBII 0TOOP KaK HampaBiIAOMUN (HaKTOp SBOIIOUUHU MOMyIsuil. @OpMbI €CTECTBEHHOTO
orbopa. Ilonarue o pecrabwinsupyrounieM oToope. MHKpPO3BOMIONMS — 3JI€MEHTapHbIN
SBOJIIOLIMOHHBIM IPOLIECC, MNPOTCKAOIIMA B MONYJALMIAX, JBWKYIIHE CUIBl U PE3YJbTATHI.
Maxkpo3BoIrOIMs, JBMKYIUE CHIIbL, UTOrH. [IpencTaBieHre o MakpoMyTausax (CaJbTalMsX) Kak
MaTEpHAJIC MAKPOIBOJIIOLIUH.

Pa3zgen 3. CUMBUOI'EHETUKA

3.1. MonsaTHe 0 cUMOUO3€

[Tonsitue cumbuosza. Kiaccuyeckoe omnpenenenue (A. ne bapu) u  coBpeMeHHbIS
npencraBicHust 0 cuMOno3e. CuMOmMo3 Kak opmMa B3aUMOJCHUCTBUS OPTaHU3MOB, KaK a/IallTUBHAS
CTpaTerus M Kak HajopraHu3MeHHas cucrema. COOTHOIlIEHHE MOHATUN CUMOMO3a, OMOlLIeHO3a U
nonyssiuur. CUMOMO3 M TOJOBOM TMPOLIECC — OCHOBHBIE (POPMBI TEHETHUYECKOW HMHTETpaluu
opranu3moB. Ponb mojeneld MHUKpOOHO-PACTUTENHHOTO B3aMMOACHCTBHUS B Pa3BUTHH TE€HETHKHU
cumOuo3a. Konmenmusi «reH-Ha-TeH» W 3apokJaeHue cumOuoreHeTuku. COOTHOIICHHE
CUMOMOT€HETHUKH C HKOJIOTUYECKON TeHETUKON U C TeHETUKOHN MomyJsiiuii. BzauMocBs3bp reHoTuna
u (EHOTHIIa W COOTHOIICHHWE «ICH-TIPU3HAK» B CUMOHMOTHYECKMX CHUCTeMax. [IpWHIUIIBI
KIacCU(pUKALUM M OCHOBHBIE THUIIBI CHUMOMOTHYECKUX B3auMOJCHCTBHUI. DaKynbTaTUBHBIE,
IKOJIOTHYECKA OOJUTaTHbIE W TCHETHYECKH OOJIMraTHhIe CHMOHMO3bl. MyTyaIMCTHYECKUE H
AHTarOHUCTUYECKUE B3aUMOJEUCTBUA B cuMOHMo3e. (DyHKIMOHAIbHBIE KOHLEMNIUH CUMOHO3a:
MeTraboyinueckas U dKosjorudeckas. [Iporpammbl pa3BUTHS CUMOMOTHYECKHX CUCTEM (y3HaBaHHE,
MH(EKIMOHHBINA Tmpoliecc, MOpOreHes3, peryisius, MeTabonnueckas HHTETpalus, MOJAepKaHHe,
BBIXO/I TAPTHEPOB B CBOOOHOKUBYIIIEE COCTOSIHHE).

Posb cuM06103a B IPOUCXOKICHUH SYKApUOTHUECKON KIETKH.

3.2. IlousiTHe 00 HKOJIOrO-reHeTHYECKUX MOJEIAX

[ToHsiTHE O HAAOPTaHU3MEHHOUN T€HETUYECKOW cucTeMe. B3anmoaeiicTBHS TEHOB B CHCTEMAX
cuMOMO3a W DIIEMEHTapHble Tpu3Haku B  cuMOuMoreHeTnke. OCHOBHBIE  (DyHKUIUU
HAJOPTaHU3MEHHBIX  TEHETUYECKHX  CHUCTEM: CHTHAJIbHBIE  B3aUMOJICHCTBUSA,  Pa3BUTHE
CUMOMOTHYECKHUX CTPYKTYp, MeTaOoInYecKass MHTEerpamus mapTHEpoB. MHUKPOOHO-pacTUTETbHBIC
CUCTEMBI, CHUCTEMBbI pacTeHue-putodar, cucreMbl pacTeHHS-TPUOBL. ['eHeTHYeCKHue MpOIEeCChl B
HaJJOPTaHU3MEHHBIX T€HETHUUECKUX CHUCTEMax KaK OCHOBHBIE MEXAHW3Mbl MHTErPALlUM MAapTHEPOB
cumbOuo3a: auddepeHanbHas dKCIPECCHsi TeHOB, HANpaBJIeHHbIE MOAU(MUKAIIUN T€HETUYECKOTO
MaTepuaia (MOJUTIIOUIU3alns, aMITA(UKAIINSL, TeHETUYECKUE TIEPECTPONKN) U TEPEHOC TEHOB.

3.3. MukpoOHO-pacTuTeJbHbIE CHCTEMBbI

SIBeHre reHeTHMuYecKod  KOJIOHM3aluuu. B3auMmonelicTBue  TNOUYBEHHON — OakTepuu
Agrobacterium tumefaciens ¢ kopusmu pactenuit. OOpa3oBaHHE pPACTUTEIBHON OMYXONH U
3a00yieBaHUs KOpOHYAThle Taulbl. SIBIeHHE TNeHeTHYeCKOW KOoJIOHW3aluu. BripaboTka KieTkamu
3apaXEHHOTO  pPAaCTEHHs HECBOWCTBEHHBIX IPOAYKTOB, ONWHBL. ['eHeTHueckas cucreMa
arpoOaKTepuu: KPYIHBIE TJIA3MHIBI U JIBE XPOMOCOMBI (KOJbIIeBass W JMHeWHas). Ti-Tuiazmuia,
Haclle/IoOBaHHE CBOMCTB BHUPYJIEHTHOCTH, cTpoeHue Ti-rutazmuzpl, 3HaueHue T-JIHK. I'enwr Ti-
IUIa3MUJIBI  CeMeiicTBa VI, TeHbl BHUPYJICHTHOCTH, Karaboiu3Ma ¢  KOHBIOTATHBHOTO
pacnpoctpanenusi. DakTopbl BHPYIEHTHOCTH B XpoMocomax, reHsl cemeicrBa chn. T-JIHK,
npsimble KoHUeBble moBTopel T-JIHK u ux dynkuus, renst T-JIHK — nocpennuku npu cunrese
¢uTorapmMoHoB. MexaHM3M TE€HETHYEeCKOW KoJIoHM3auuu, craauu nepeHoca T-JIHK u3 renoma



arpo0akTepuy B FeHOM pacTeHHsI-x03siMHa. Posib B mporiecce MHGUIMPOBaHUs TeHOB Ti-T1a3MuIb1
U TEHOB OaKTepUaIbHOW XpOMOCOMBI. buoTexHosorus pacteHuii. Cuctema OWHApHOTO BEKTOpA
Agrobacterium tumefaciens, kak camblii pacpOCTpaHEHHBIH TOAXOA K CO3JaHUIO0 TPAHCTCHHBIX
pactenuii. CTpoeHre OMHApHOTO BEKTOpa, XeNNepHas U BEeKTOpHas mia3Mubl. [IpuHiun co3ganus
TPAHCTCHHBIX PACTEHUH C TOMOIIBI0 CHUCTEMbl OMHAPHOTO BEKTOpa. Pa3nuuyHble HampaBlIeHHS
UCIOJIb30BAHUSA  JTOCTHIKEHUS OMOTEXHOJIOTMM  pPAacTeHHWH,  CO3JaHHUE  TEeHETUYECKH
MOJU(UIMPOBAHHBIX PACTEHHUM, HCIOIB30BAaHUE CHCTEMBI OMHAPHOTO BEKTOpPAa B T€HETUYECKOM
aHause.

Hcropuss uccrnenoBaHusi KiyOeHbKOB 0000BbIX pacteHuil. PabGorer ®Dymmyca (1542),
Mansnuru (1675), Boponuna (1866), ®panka (1879), Xetipurens (1888), beiiepunka (1888),
[TpaxmoBcku (1890) u nap. umccinemoBareneii MUKPOOHO-PACTHTENBHBIX CHUMOHMO30B. OTKpHITHE
a30TO(UKCUPYIOIINUX KOPHEBBIX KIyOEHBKOB U KIIyOCHbKOBBIX OakTepuil. COBpeMEeHHbIN B3I Ha
azorodukcupyrommii cumomuo3. duiorenernueckue rpynmsl Rhizobium u Frankia, mukpoOHblii 1
[IMaHOOAKTEePUATBHBIN a30THUKCUPYIOMNA CUMOMO03. DTambl B3aMMOICUCTBHUS MKy OaKTepuei u
pacTeHHMeM Ha TyTH oOpa3oBaHus cuMmOuo3a. ['eHeTHyecKkue OCHOBBI 000OBO-PU300HATEHOTO
cumbuoza. l3MeHeHHe TEeHHOM OJKCIPEecCUd B CHUCTEME pacTeHue-KiIyOeHbKOBas OakTepus.
bakrepuanbubie renbl, NOd-hakTopbl, 0ObIYHBIC U XO3SIMH-CIICIIM(DUIECKUE TeHbl. [ eHbl pacTeHuil,
paHHUE U MO3HHE T€HBI-HOIYIUHBI.

3.4. Muxopu3za: cuM0H03 MeKIy PacTeHHUSIMH U rpudamMu

dyH/IaMEHTAIbHOE 3HAYEHHE MHKOPHU3HBIX AacCOIMAlUi Il OOJIBIIMHCTBA HAa3E€MHBIX
pactenuii. Paznuunpie Tunbl Mukopus. OCOOEHHOCTH CTPOCHUS apOyCKYISIPHOM U SKTOMUKOPH3BL.
Ponp  xumuYeckuxX ~ CHUTHAJOB B MHUKOPU3000pa3oBaHuU.  ApOyCKymsipHass  MHUKOpHU3a
(3HIOMHKOpHU3a), paACHpPOCTpaHEHUE, OJTambl KoJoHM3amuu rpubom pactenus. CrTpoeHue,
dbopmupoBaHue ampeccopuyma, apOycKynel u merenb. JIBe Mopdonormyeckue (bopMBI
SHIOMUKOPHM3HOM acconmanuu “Arum” u “Paris”. DKTOMHKOpH3a, pPacHpOCTpaHEHHE, OSTAallbl
(dhopMUPOBaHHS, CTPOCHHE SKTOMUKOPH3bI, 3HAUCHUE MAHTUN B CETH XapTura. M3MeHeHue reHHon
SKCIIPECCUM TMPU MUKOpPU3000pa3oBaHuu. ['eHbl pacTeHHs U Tpuba, MHAYHUHUPYIOLIHECS MpU
MUKOpPH3HOM cuMOno3e. CUMOMOTHYECKHE TCHBI, I'HBl 3aIllIMTHOTO OTBETa, T'CHBl HMEIOIINE
TOMOJIOTHIO C KITyO@HbKaMH PacTeHUH.

3.5. DH10cMMON03 Y ’KMBOTHBIX: HACEKOMbIe U 0aKTepuHn

CumMOunoTHyecKne MHUKPOOPTaHU3Mbl HACEKOMBIX, PACIIPOCTPaHEHHE, UX (DPUIIOTeHEeTHYECKOoe
MHoroo0pasue. Jlokanuzanus CHUMOMOTHMYECKMX MHUKPOOPIaHHM3MOB B OpraHU3Me HaceKOMOro.
MuKpoOpraHusMbl,  3aceisiolle  KHUIIEYHUMK W BHYTPUKJIETOYHbIE  CHUMOMOTHYECKHE
MOKpPOOPraHU3Mbl, OaKTEpPUOLUTHI — KIETKH HAaCEKOMOTO, 3aCeleHHblE MHMKPOOPraHU3MaMH,
CTpOEHHE, JIOKAalu3alus B OpraHu3Me HaceKoMbIX. OcoOble YCIOBHS KOIBOJIIOIMHM T'€HOMOB
CUMOMOTHYECKUX MUKPOOPIaHM3MOB HAceKOMbIX. ['eHeTHMyeckas opraHu3alus CUMOMOTHYECKHX
MHKpPOOPraHU3MOB Ha mpumepe Oaktepuii poga Buchnera. Ctpoenue reHoma Buchnera, sBienue
MUHHMM3ALIKUN OaKTEepPUATbHOTO M€HOMa U MEPEHOC YacTU IeHOB B KJIETKY HAaCEKOMOI'0-XO03sMHa,
amruiiukanus cuMouoTuyeckux reHos. CrocoObl nepesaya CMMOMOTHYECKHX MUKPOOPTaHU3MOB
B Psily IOKOJIEHUM HaCEKOMBIX, TPAHCOBAPUAJIBHBIN IEPEHOC.

Pasnea 4. TEHETUKA YCTOMYUBOCTHU

4.1. 'eHeTHYeCKU KOHTPOJIb YCTOHYMBOCTH OPraHu3ma K paktopam cpeabl

[TonsTue o QaxTopax oOKpykaromeil cpenbl. ['eHeTndeckas AeTepMHUHHUPOBAHHOCTH
YCTOWYMBOCTH K (pakTopam cpebl. KCeHOOMOTHKHM U MEXaHU3MBbl YCTOMYMBOCTH K HUM Ha IpUMepe
HaceKoMBIX. brmoxmmmueckme MeXaHWU3MBI ITOBBIIIICHUS YCTOI\/'I'-II/IBOCTI/IZ 1/136eraHI/1e, YCUIICHUE
O6apbepoB, MeTabOJIMTHYECKass JETOKCHU(UKAIMS, OCIa0ieHHe YyBCTBUTEIBHOCTH MOJIEKYJI-
mumieHed. ['eHeTmdeckne MeEXaHW3MBI MOBBITIIEHUS yCTOfI‘lPIBOCTH . TOYKOBBIC MYTallWH,



aMIUTU(UKAIMS TCHOB, HHAYKIUS TeHOB ceMeicTBa P450, XpOMOCOMHBIC TIEPECTPONKH, HHIYKIIUS
TPAHCIIO3UIIHNA MOOUIBHBIX TEHETHYECKHX JJIEMEHTOB.

KceHoOMOTHKM — BeIIeCTBa, YYKEPOAHBIC MJisi OpraHu3ma. VICTOYHWUKHA TOCTYIUICHUS
KCEHOOMOTHKOB. MeTaboym3M KCEHOOMOTMKOB W €ro OCHOBHBIE (a3pl: Moaudukanus Hu
KOHBIOTaIMsl. XapaKTepUCTHKa dTanoB Merabonm3Mma. [lepas aza, cucrema MUKPOCOMAIBHBIX
nepokcuaas P450, hpyHkImu oOpa3oBaHus B MOJICKYJIaX THAPOGUIBHBIX (PYHKIIMOHATBHBIX TPYIII C
JCTOKCUKAIIMEeH JECATKOB THICSY BeEHIECTB. BTopas ¢a3a wmeraboim3ma KCEHOOHMOTHKOB,
(YHKIIMOHATILHOE 3HAYCHHE TIIYTaTHOH TpaHcdepa3. 3HAUCHHWE W IPOUCXOXKICHHE CHCTEM
MeTa00J11M3Ma KCCHOOMOTHKOB.

4.2. Cucrema 0e/IKOB TEIJIOBOI0 MIOKA

OOHapyXeHre HHIYKIIMU SKCIIPECCUH OEIKOB TEIIOBOro moka Putoccoit (1962) y muuuHOK
npo3oduisl. Cuctema OETKOB TEIUIOBOTO IIOKA, 3HAUYEHHWE M MEXAaHU3Mbl MHIYKIIMM B OTBET HA
neiicTBie  HEONAarompusiTHBIX  (AKTOPOB. YHHMBEPCAIbHOCTh M BBICOKas  HBOJIIOLIMOHHAS
KOHCEPBATHUBHOCTh CHCTEMBI OCIIKOB TEIUIOBOTO MIOKA MJIs TPEJCTaBUTENICH PACTHTEIBHOTO W
KUBOTHOTO MHpa, IpokapuoT u 3ykapuor. daktop TermoBoro moka (OTII), cbopka dakropa
TEIUIOBOTO III0OKa B OTBET HA TMOBBIIICHUE TEMIIEPATyphl, €ro pojb B AaKTHUBAIlMU YPOBHSA
TpaHCKpUIMIUU reHoB OenkoB TerioBoro moka (BTL), perynsius akTuBHOCTH (pakTOpa TEIIOBOTO
moka. OyHKIMKY OEIKOB TEIIOBOTO MIOKA, MOHATHE O IIalepoHaxX, Kak O Oellkax y4aCTBYIOIIUX B
MOAJEPKAaHUU TPOCTPAHCTBEHHON CTPYKTYpPbI KIETOYHBIX OenkoB. 3a0ojeBaHUS, CBA3aHHBIE C
HapylICHHEM B CHCTeMe OENKOB TEIUIOBOTO IIOKA, MEPCIEKTHBBI UCIOJIL30BaHUS aKTHBATOPOB
BTIUI B hapmakooruu.

4.3. DapmakoreHeTuKa

PapMaKOreHETHKAa- COBPEMEHHBIM pa3Jel OSKOINCHETUKH 4YEeJIOBEKa, HW3Yy4aroUlud poJib
reHeTUYECKUX (akTopoB B (HhopMHUpOBaHHH (PapMaKOIOTHUYECKOr0 OTBETa OpPraHM3Ma YelIOBEKa Ha
JeKapcTBeHHbIE cpenacTBa. llpeamer u 3amaum QapmakoreHeTuku. [lapamurma coBpeMeHHOU
dapmakoreHeTHku. ['eHeTHYeCKHE OCOOEHHOCTU MAIMEHTOB C PA3IUYHBIM (hapMaKOJIOTUYECKHM
orBeToM. Kimuudeckoe 3HaueHue (Qapmakorenetuku. Paspaborka JIHK-ummoB, xotopsie
MO3BOJISIFOT ~ ONPEAENIATh IMOCIEAOBATEIbHOCTA BCEX HM3BECTHBIX T€HOB, OINPEAEIISIONINX
(apMaKoJOTMYEeCKUIl OTBET Ha pa3jIU4YHbIE JIEKApCTBEHHbIE cpencTBa. [IoMCK HOBBIX T'€HOB M
MYTaIUi, KOTOpble 00YCIOBIUBAIOT MPEAPACIIONOKEHHOCTh K TEM MM WHBIM HEHPONCHUXUYECKUM
3a0osieBaHUsAM. BO3MOXKHbBIE TYyTH MPUMEHEHUS TEHHOM Tepanuy HEHPOIICUXUUECKUX 3a00IeBaHMil.

Pasznen 5. Tokcukoreneruka

TokcukoreHeTnka (TeHeTHYeCKass TOKCHUKOJOTHS) — pa3lel JKOJOTHYECKOW TEeHETHKH,
M3Yy4arollnid TEHETHUYECKHUE ITOCIEICTBUS 3arpsA3HEHUs OKpPYXKArOLIEH Cpeapl: MCTOPHs, 3aJayH,
METOJIbI, 3HAaUCHHE.

5.1. Pa3HooOpa3ue MyTareHOB M IyTH UX NPOHNKHOBEHHS B OKPY/KAKOILYIO Cpeay

Pa3HooOpasue myrareHoB. MyTareHsl pU3NYeCKOW MPUPOIBI - OTKPHITHE, PA3HOBUIHOCTH.
Honuszupytomias 1 HenoHU3UpYyomas paauanus. DPQPEeKTUBHOCTh BO3IECHCTBUS PA3IUYHBIX THUIIOB
9JIEKTPOMArHUTHOI'O H3JIy4EHUs B 3aBHCHUMOCTH OT JHEPIMM KBAaHTA, THUIIA KOPIYCKYJSIPHOTO
u3nydeHus. EIWHUIBI u3MepeHus A03bl HoHu3upywied u Y@-paguaruu. OcoOEHHOCTH
paguanMoOHHOTO MyTareHes3a.

MyTtareHsl XUMHYECKON PUPOJIBI - OTKPBITHE, KIACCU(PUKALINS, OCOOCHHOCTH XUMUYECKOTO
MyTarese3a. MyTareHsl, Hy)KJalOIHecs B XUMUUECKOW UITH META0OJTNYECKON aKTUBAITHH.

MyTtareHsl OMOIOTHYECKON MPUPOIBI — OTKPHITHE, PA3HOBUIHOCTH, OCOOCHHOCTH

MH(EKIMOHHOTO MyTareHes3a.

5.2. Kputepuu reHeTH4eCKOii aKTHBHOCTH 3arpsAi3HUTeell OKpYKaKouIeil cpeabl



ITepBuunbie noBpexnaenusa B JIHK kak kputepuil reHETUUECKON aKTUBHOCTH IOJUTFOTAHTOB.
[Tpupona nepsuunbix noBpexaenuii J|HK, nanynmpoBaHHbIXx MyTareHaMu (PU3NUECKON TTPUPOIBI.
IIepuunbie noBpexaenus JHK, uHaynupoBaHHbIE XUMHUYECKMMM BEIECTBAMM Ha IIPUMEPE
HEKOTOPBIX XUMUYECKUX MyTareHOB. MeTo bl BbIABICHUS NEpBUUHBIX NoBpexkaeHui JTHK.

IIpoueccsr penapaunn JIHK, ycrpanstomue nospexaenus JHK. Tumnsl npoueccos
penapanuu — HopMalbHbIEe U UHAYIUOeNbHbIe. Vcronp30BaHne pe3ynbTaToB U3Y4eHHUs MPOILECCOB
penapauuu JIHK npu oLieHKe reHeTH4eCKOl aKTUBHOCTH TTOJUIFOTAHTOB.

MyTauuu Kak KpUTEpUH T€HETMYECKOW aKTUBHOCTH. THIBI MyTaluid, W3y4aeMbIX
IIPU OLICHKE TE€HETHYECKOW aKTUBHOCTH, METOJIbI BBISIBJICHUSI T€HHBIX U XPOMOCOMHBIX MYTallUi Y
MIPOKAPUOTUYECKUX U 3YKAPUOTHUECKUX OPTaHU3MOB.

KanneporeHHOCTH (hakTOpOB 3arpsi3HEHUS OKpYKatomien cpeabl. Koppensuuu mexmay
pe3ynbTaTaMu OLICHKH F€HETUYECKOM OMaCHOCTHU MOJUTIOTAHTOB € IMTOMOILBIO Pa3HBIX KPUTEPHUEB.

5.3. TecT-cucTembl J1Jis1 H3yYeHUS FeHETHYECKOH AKTUBHOCTH MOJLIIOTAHTOB.
HanpaBJ/ieHus1 OlIeHKU IreHeTUYeCKUX PUCKOB
[ToussitTue o Tecr-cucremax. TecT-CUCTEMBbl C HCIOJIB30BAHMEM MPOKAPUOTUUYECKUX U
YKapUOTHUUYECKUX MHUKPOOPraHU3MOB, MX JIOCTOMHCTBA M HEIOCTaTKU. TecT-cucremMa OWMca C
y4eTOM MEeTabOJIMYeCKON aKTUBAIUU. TecT- CUCTEMBI C MCIONIb30BAaHHUEM OPraHU3MOB PACTEHHI U
JKUBOTHBIX. Te€CT-CUCTEMBI C HCHOJIb30BAHUEM KJIETOK 4esioBeKa. [IpuumHBI OTCYTCTBUSA
YHUBEPCAIbHOU T€CT-CUCTEMBI.

Ckpununr. [lpocewBaromass W TIOJHAas TporpaMma CKpUHUHTA, OaTtapeu
HCIIONB3YIOUIUXCS  TECT-CUCTEM. ['€HeTMYEeCKMH MOHMTOPUHI KaK 4YacTb 3KOJOTMYECKOTrO
MOHHMTOPHUHIA, €r0 LEIU U 33/1a4d. [ eHETHYECKUII MOHUTOPUHT NONYJISAILUN )KUBOTHBIX U PACTEHUM.
MOHUTOPUHT YeJIOBEUECKHUX MOMYIISALUMN.

5.4. IlyTu npeoTBpalIeHUs] HJIX MUHUMH3AIUH TeHeTHYeCKUX PUCKOB

Pe3ynbrarthl OIEHKM TE€HETUYECKUX OMACHOCTH 3arpsi3HUTENCH OKPYKAIOIIeH Cpensbl,
pEIICHHUS 0 MOJTYYEHHBIM pe3yJbTaTaM, HCIIOTHEHUE MTPUHSTHIX PEIICHUH.

Bo3moxxHOCTH MpeoTBpallieHus 1 MUHUMU3AIMKA TeHETHUYECKUX PUCKOB. AHTUMYTareHes,
3aKOHOMEPHOCTH U MEXaHU3Mbl. AHTUMYTareHBbI.

4.3.2. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3aHATHIH H J1a00PaTOPHBIX padoT

No Ne HanmeHnoBanue TpyaoemkocTh OueHounble | DopMupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacTraa KOMIIeTEHIIN U
U TeMbl NMPAKTHYECKUX U Bcero N3 Hux (MHIUKATOPBI)*
J1a00paTOpHBIX PadoT | yacos NMpaKTHYecKast
MOATOTOBKA
1 2 3 4 5 6 7
1 | Temal [lpenmer u cTpykTypa 2 -
JKOJIOTMYECKOU
TE€HETHKH
2 | Tema?2 IpencTaBienne o TeHe, 4 4 Kostoksuym IK-1
copmynupoBannoe I Pemenue HJIK nx 11
Mennenem. PasButue KOHTPOJIb-
IPEJICTABICHUAS O T'E€HE HBIX 3a/1aq
Ha OCHOBE JIaHHBIX
KJIACCUYECKOU
TE€HETHKH.
3 | Tema3 MounekynsapHas npupoaa 8 6 Komnoxksuym K-1
U (DyHKUIMOHHPOBAHUE Pewenne UK nk 1.1
reHa. KOHTPOJIb-




HBIX 3aJ1a4

4 | Tema 4 CrpyKTypa NpOKapHOTH- 8 Kosnoksuym IK-1
Y4EeCKOTO0 W DYKapUOTH- Konrposns- UJ[Knk 11
YECKOI'o IreHa. HBIC

Borpockil 11

5 | Temas Opranusanys reaoma y 4 Komoksuym NK-1
IPOKAPUOT U DyKAPHUOT. Pedepar UK nx 11

6 | Tema6 V3MEeHYUBOCTb, ee 10 Komnoksuym MK-1
(opMEI, GHONIOrUYECcKOE Pemenue UK nx 11
3HaU€HUE U pOJIb B KOHTpPOJIb-
ajanTalnuu OpraHu3MoOB. HBIX 3a/1a4

7 | Tema?7 ['eneTnveckue mporec- 6 KosmnokBuym MK-1
CBI B TONYJIALHSAX. Pemienne UK nx 11

KOHTPOJIb-
HBIX 3a7a4
8 | Tema8 CuMOHOreHeTHKa. 4 Komnoksuym MK-1
KonTposns- H,Z]R' nK11
HBIC
BOITIPOCHI
Pedepar

9 | Tema9 T'enetuxka 4 Konmoxsuym K-1

YCTOWYUBOCTH. Pemenne HJIK nk 11
KOHTPOJIb-
HBIX 33734

10 | Tema 10 TokcukoaoruuecKas 10 Komnoksuym MK-1
IEHETHUKA, €€ MPOOIIEMEI Pewenne HJIK nk 11
U 3314, KOHTPOJIb-

HBIX 33724

11 | Temall Kputepun renetnyec- 6 Komoksuym NK-1
KOM aKTMBHOCTH 3a- Konrposs- HJIK nk 11
IPA3HUTEIIEN OKPYKaIO- HBIC
et cpensl. TecT- BOIPOCEI
CHCTEMEI.

12 | Tema 12 Ctpaterus OLIeHKH 4 Kosnoksuym MNK-1
IEHETHYECKOTO PHCKa KonTtpos- HJIK nk 11
3arpsA3HEHUs OKPYKalo- HBIC
wieit cpenpl. [TyTu ero BOIPOCEI
MUHUMU3AIIH.

4.3.3. TlepeueHn TeM (BOMPOCOB),

CTYICHTAMH B PaMKaXx caMocTosiTe1bHOI padorsl (CPC)

BBIHOCMMBIX Ha CaMOCTOATEC/IbHOEC M3YYCHHUC

Ne n/m Tema 3aganue ®opmupyemasn HNIAK
KOMIIeTeHIIHsI
1. Tewma 1. N3yunth TeopeTndecKuit IK-1 HJIK nk11
IIpenMer u cTpyKTypa | MaTepuai o BOIPOCY:
3KOJIOTUYECKOM «MeToabl TEHETUKH U
TE€HETUKHU JKOJIOTUI.




Tewma 2. N3yunTh TeopeTHdecKuit IIK-1 HJIK nx11
[IpencraBneHue o reHe, | MaTeEpUal IO BOIPOCAM:
chopmynupoBanHoe ['. | «XapakTepucTuku
Mengaenem. Pa3Butue | amielbHBIX u
MPEJICTABICHHUS] O TE€HE | HeaIeIbHBIX T'€HOB,
Ha OCHOBE JIaHHBIX | ayTOCOMHBIX u
KJIACCHUYECKOM CICIUIEHHBIX C TIOJIOM
TE€HETHUKH. reHOB. 3aKOHOMEPHOCTHU
MOHO- ¥ TIOJUTUOPUTHBIX
CKpEIIMBAHUI,
Tewma 3. N3yuuTh TeopeTruueckuit IIK-1 HJIK nx 3.1
MonexyisapHas Marepual 1o BOIpocam:
npupoa u | «Ctpoenue u
(byHKIMOHUPOBAaHUE (GyHKIMOHUPOBAaHUE
reHa. HK», «CBoiicTBa
TFE€HETUYECKOT0 KOJIa».
Tema 4. N3yunth TeopeTudecKui IK-1 HJIK nx 3.1
Crpykrypa MaTepual mo BOMpocam:
npokapuoruyeckoro u | «IIposiBieHne akTUBHOC-
JYKapUOTHYECKOTO TH TreHay, «Perymsmus
reHa. aKTUBHOCTH reHa,
«uromnnazmaruueckue
TEHBIY.
Tema 5. N3yuuth TeopeTndeckuit IIK-1 HJIK nx 3.1
Opranuzanys reHomMa y | MaTepuali 1o BOIpocaMm:
MPOKAPHUOT U YKapuoT. | «LluroninazmaTudeckuii
TCHOM, «I'eHomuka,
CTPYKTypa TE€HOMHUKNY,
«HectabmibHOCTh TEHO-
Ma. [lonBuxkHbBIE TeHETH-
YECKHUE DJIEMEHTBI».
Tema 6. N3yuuts TeopeTnyeckuit IK-1 HJIK nk 3.1
N3MeHUnBOCTSD, €€ MaTepual 1o BOIpocy:
bopmpl, «Mexanu3mbl  MoauQU-
OMOJIOTHYECKOe KaIyi», «Poib
3Hau€HUE U poJib B Moaudukanuii B anamnra-
aJanTanuu 10050500 «MexaHu3Mbl
OpraHU3MOB. KOMOMHATUBHONW HW3MEH-
YMBOCTU y NpPO- U JyKa-
puot», «MHCEepIHOHHBIE
MyTauum», «IMNUTE€HETU-
YyecKasi '3BMEHYHBOCTD.
Tema 7. N3yuuThb TeOpEeTUUECKUI IK-1 HJIK nk 3.1
I'enernueckue MaTepral Mo BOMPOCAM:
IIPOLIECCHI B «DaKkTOpbl TMHAMUKA
MOMYJISIHSIX. TFeHETUYECKOUN CTPYKTY-

PBI TIOMYJISIIAH, KX
MHUKPOIBOJIIOIIHOHHAS
3¢ (HEKTHBHOCTHY.




8. Tema 8. N3yuuts Teopernyeckuit IIK-1 HJIK nx 1.1
CuMOuoreHeTrka. MaTepua 1o BOIMpPOCaM:
«Tunsl CUMOMOTHYECKUX
B3aMOOTHOLIEHHEY,
«IIpumepsl 3x0510r10-
TCHETHYECKHX MOJICIICH,
«KonBomronus cumouo-
TUYECKUX OPraHU3MOB.

9. Tema 9. W3yuuth TeopeTnyeckuit IIK-1 HJIK nx 1.1
I'eneruka MaTeprall o BOIPOCAM:
YCTONYUBOCTH. «Kcenobnotuku, nx

MIPOUCXOXKICHHUE U
Metabommu3my, «beaku
TEIIOBOIO IIIOKA,
TEHETUYCCKUU KOHTPOJIb
HX CHHTE3ay.

10. Tema 10. N3y4nTh TEOpETUYECKUI IK-1 HIK nx 1.1
Tokcukonornyeckas MaTepHa 110 BOIIPOCaM:
TeHEeTHKa, ee npobuemsl | «PazHooOpa3ue Xumu-
U 3a]1a4u. 4ECKUX MYTarcHOB»,

«Cucrema merabosnyec-
KOW aKTHBALUU IIPOMY-
TareHoB», «MyTareHbl

OMOJIOTUYECKOM
MIPUPOJIBIY.
11. Tema 11. N3y4nth TEOpETHUECKUI [K-1 HJIK nx 1.1
Kpurepun Marepuali o BOIpocam:
TE€HETUYECKON «Twunsl nEpBUYHBIX
AKTUBHOCTU nospexaennit JTHK,
3arpsA3HUTENEH METO/IbI UX BBISIBJICHUS,
OKPYXKAarOILEH Cpebl. « MytannonHo-6e30mac-
TecT-cuCTEMBI. HBbIE ¥ MYTallUOHHO-

OIIaCHBIE THUIIBI pernapa-
muu JJHK», «MeToasl
BBISIBJICHUSI PA3JIUYHBIX
TUIIOB MyTaIu».

12. Tema 12. H3yynth TeOpEeTUYECKUI IK-1 MK nx 1.1
Crparerust orieHKA MaTepHai 1o BONpocam:
TEHETHUUYECKOT O PUCKa «CucreMbl CKpUHUHTA U
3arpsi3HEHUs] OKPYKat0- | MOHUTOPUHTA B

mier cpensl. [lytu ero T€HOTOKCUKOJIOTHUN Y,
MHUHHAMU3AIHAH. «Bo3moxxHOCTH
AHTUMYTareHes3ay.

4.4. MeToanyecKue YKa3aHUs 10 OPraHU3aALHH CAMOCTOSITeJIbHON PadoThl CTY/IEHTOB
CamocrosTenbHas paboTa CTYIEHTOB SIBJIETCSI COCTAaBHOM YacTbl0 Y4eOHOro Ipouecca |
MMeEeT IIeJIbIO 3aKpEIUICHHE U YIITyOJIeHHe MOyYeHHBIX 3HAHUH U HaBBIKOB, IIOMCK M IPHOOpETeHNE
HOBBIX 3HAaHUH, a TaK)X€ BBIIIOJIHEHUE YYEOHBIX 33JaHU, MOATOTOBKY K MPEICTOSIIIUM 3aHSITUSIM,
3ayeTaM M dK3aMEHaM.
JUis opraHu3anuy caMOCTOSITEIbHOM pabOThl MO AMCHUIUIMHE «ODKOJOIMYECKash T€HETHKa»
MCTOJIB3YIOTCS CleAyIoImue GOopMBbl CAMOCTOSTEIHLHON Y4eOHON pabOTHI:




- Pabota Haj KOHCTIEKTOM JICKITUH.

- [lon6op, nzydyeHue, aHaIu3 peKOMEHJIOBAHHOU JTUTEPATYPHI.

- Hanimcanue pedepaTtoB, MOArOTOBKA JTOKIAI0B.

- CaMocTosITeIbHOE U3yUEHHE OTACIbHBIX TEM, NTaparpadoB, HE U3JI0’KEHHBIX B JIEKLIUU.

- IloxroroBka K MpakTHUYECKOMY 3aHATHIO COCTOMT B TEOPETUYECKOH IOATOTOBKE U
BBINOJIHEHUH [TPAKTUYECKUX 3aaHuil (peleHne 3a1a4, OTBEThl Ha BOIIPOCH! U T.1.).

- [ToaroroBka K TECTUPOBAHUIO.

Iucbmennvie pabomol. [l W3ydeHUs TeM, HE W3JIOKEHHBIX B JIEKLIUH, PEKOMEHAYeTCs
MCIOJIb30BAaTh OCHOBHYIO M JIOTIOJHUTENIBHYIO JIUTEPATypy, a TakKe MUCTOYHHKH, HalJIeHHBIE TIPU
NOMOIIM HH(OPMALMOHHO-CIIPABOYHBIX M IOUCKOBBIX cuUcTeM. /[lnd 3akpenseHus marepuana
peKOMeHayeTcs JenaTh KpaTKWe KOHCHEKThl 1O Teme. KadecTBO BBINOJIHEHHOW pPabOTHI
OLIEHUBAETC B XOoJe OOCYXJEHUs JaHHBIX BONPOCOB IIPH HPOBEAECHUH KOJUIOKBHYMa IIO
COOTBETCTBYIOIIEH TEME U BBIIIOJHEHUIO MHCbMEHHBIX KOHTPOJIBHBIX padoT (cMm. 1. 4.3.1).

Pegepam — popma nuceMeHHOH pabOThI, KOTOPYIO PEKOMEHAYETCS PUMEHATh P OCBOCHUU
BapUaTUBHBIX (MPOQWIBHBIX) AUCHUIUIMH mpodeccruoHanbHoro nukia. I[lpencraBnser coOoi
KpaTKOe M3JIOKEHHUE COJCpXKAaHUs HAay4yHBIX TPYJOB, JUTEPATyphl 1O OIpeneneHHol Teme. O0beM
pedepara moxer gocturatb 15-20 cTp.; BpeMs, OTBOAMMOE Ha €r0 MOATOTOBKY — OT 2 HEIENb 10
Mmecsina.  [loaroroBka pedepata mMoJapa3yMeBaeT CaMOCTOSTENBHOE HM3YyYEHHE CTYIEHTOM
HECKOJIBKUX JIMTEPATypHBIX MCTOYHHKOB (y4e€OHHWKOB, MOHOTrpaduii, HAydyHBIX CTaTe W T.1.) 1O
OIpe/IeIEHHON TeMe, He paccMaTpUBAeMOM MOAPOOHO Ha JIEKLMH, CUCTEMATU3alUI0 MaTepuaia U
KpaTkoe ero u3noxenue. Llenp Hanucanus pedepara — NPUBUTUE CTYIEHTY HaBBIKOB KPaTKOTO U
JAKOHUYHOT'O IPEACTaBICHUsI COOPAHHBIX MaTepUaIOB U (PAKTOB B COOTBETCTBUU C TPEOOBAHUSIMM,
MPEIbSBIIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIIOYAET:

- TurynbHbI JIHUCT.

- ConepxaHue.

- Beenenue, rie kpatko Gopmysmpyercs npobiaema, 1eib 1 3a1a49u pedepara.

- OcHOBHas yacTb paOOTBI COCTOMT M3 HECKOJBKUX pa3/eioB, B KOTOPHIX H3JIaraercs CyTb
TeMbI pedepara.

- 3aKJIIOUEHHE.

- CIMCOK HCITOJIb30BAHHOM JINTEPATYPHI.

IIpu odopmiienun pedepata cleayeT MNPUAECPKUBATHCS TEXHUUECKUX TpeOOBaHMUH,
MpenbABISEMBIX K pedepaTaM U KypcOBbIM paboTaM, UMEIOLINXCS Ha Kadepe.

Kputepuu oniennBanus pedepara:

- OlleHKa «OTIMYHO» BBICTABJISIETCS B TOM Cllydae, €Clid B pedepare MOJHOCThIO PacKphITa
TeMa, MPOAHAIU3HPOBAHO COBPEMEHHOE COCTOSHHME BOIPOCA, MaTepuan H3JI0KEH JIOTHYHO,
MOCJIeZI0BAaTENbHO, MpHUBENEeHO He MeHee 10 nuTepaTypHBIX HMCTOYHUKOB (Cpeau KOTOPBIX
npeoOianaer JuTeparypa 3a mocienHue S5 net), pedepar opopmieH B COOTBETCTBHM C
TEXHUYECKHMHU TPEOOBAHMSIMH, TIPEABSABISIEMBIMH K TAKOTO pojia paboTam.

- O1eHKa «XOpOIIOo» - TeMa PacKpbITa, MPHUBEIEHO J1OCTaTOYHOE KOJIMYECTBO MaTepHuasa, HO
IIPY 3TOM MaTepHall B HEAOCTATOYHON CTENEHH NMPOAHAIN3UPOBAH aBTOPOM, odopmiieHre pedepara
COOTBETCTBYET TEXHHUUECKUM TPeOOBAHUSM.

- O1eHKa «yIOBJIETBOPUTENILHO» - TEMa PAaCKpbITa MOBEPXHOCTHO, MaTepual MPUBEICH Kak
npocTas KoHcTaTalus (akToB, HE IMPOAHAIM3UPOBAH, B OQOPMIEHUM HMEIOTCS TEXHHYECKHE
HEJ0CTaTKH, CIIUCOK JIUTEPATYPhl COJIEPKUT MEHEE 5 UICTOYHHUKOB.

- OneHka «HEYyIOBIETBOPUTEIBHO» - TeMa HE PACKPBITA, CKYIHBIH 00bEM NPHUBEIECHHBIX
MaTepuasoB.

Yemuvui 0oknao — 310 coobuienue B TeueHue 10-15 MuH, B KOTOPOM CTY/AEHT B JJAKOHUYHOMH
dbopMe JOKEH HM3JI0XKHUTh MaTepuas MO COOTBETCTBYIOIIEH TeMe, MPUIEP’KUBAACH CIEAYIOLIETO
IUIaHA: BBEJEHUE, OCHOBHAs 4YacTh, 3aKiioueHHue. JlOKiaj COMpOBOXKIACTCA MpPE3eHTAlUEeH,
OTpakarolllel OCHOBHBIE IOJIOKEHMSI IO COOTBETCTBYIOIIEH TeMe, BKIIOYAIOIIEH HarjsaHble
MaTepHuaisl (cxembl, Tabnuipl, GoTo U T.A.). [Io OKOHUaHMM JOKJIa/a CTYACHTY 3aJat0T BOIPOCHI,



KaK TpenojiaBaTelib, TaK U CTYIEHTHI, HA KOTOpPbIC MOKIATYMK JOJDKEH JaTh HCUEPIBIBAIOIINE
OTBETHI.

Kputepun orieHHBaHUs YCTHOTO JOKJIAA:

- OmeHka «oTIMYHO». B J0OKIase TMOJNHOCTBIO pacKphiTa TeMa, IMPOAHATU3HPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYACHT CBOOOAHO BIAJACET MAaTEPUAIIOM, H3JIaraeT ero
JIOTHYHO, TOCIIEIOBATEIbHO, JAKOHUYHO, COOJII0Aasi OCHOBHBIC MpaBHIia KYJIbTYphl peun. Jloknan
COIIPOBOKAAETCS MPE3CHTALUEH, KOTOpasi OTPaKaeT OCHOBHBIE MOJIOKEHHS AOKJIAa, IPE3CHTAIUS
COCTaBJICHA TPAMOTHO C COOIIOJIEHHEM OOIMX TpeOOBaHMH, MpaBWI MIPUGTOBOTO OGOPMIICHHS,
nmojayu rpaduyecKkoro Matepuasa, UMEIOTCS CCHUIKM Ha MPHUBEACHHBIE (OTO, PUCYHKH, CXEMBI U
T.JI., IPUBOJUTCS CIIMCOK HMCIIOJBb30BAaHHOM JuTeparypsl. [Ipu oO0CykIeHHH HOKIana CTyICHT JacT
MCYEPIBIBAIOIINE, APTyMEHTUPOBAHHBIE, KOPPEKTHBIEC OTBETHI HA BOIIPOCHI.

- Onenka «xopoio». Tema packpbITa, IPUBEIACHO TOCTATOYHOE KOJMYECTBO Marepuasia, HO
IIPU 3TOM MaTepUal B HEIOCTATOYHOW CTETICHHM MPOAHATM3UPOBAaH aBTOpoM. lIpe3eHTanus He B
MOJTHOM CTENEHH COOTBETCTBYET 0O0ImMUM TpeOoBaHusM. OTBETHI CTYJCHTAa HE Ha BCE BOIPOCHI
SIBJISTFOTCSI UCYEPIIBIBAIOITUMH M apTYMEHTHPOBAHHBIMHU.

- O1eHKa «yJOBIECTBOPHTEIBHOY». TemMa pacKkpbiTa He TIOJIHO, MaTepHall IPUBEICH KaK MPOCTast
KoHCTaTanwsl (haKTOB, HE MPOAHATM3UPOBAH, CTYIEHT ITOKA3bIBACT ITOBEPXHOCTHBIC 3HAHUS.
[Tpe3eHTalysi YaCTHYHO COOTBETCTBYET YCTAHOBICHHBIM TpeOoBaHUsAM. [Ipu oOCyKaeHNU NOKIaaa
CTYICHT HE BCEr/ia JacT NMPaBUIbHbBIC, HCUSPITHIBAIOIINE OTBETHI HA 33]]aBAEMbIC BOTIPOCHI.

- OueHka «HEYIOBJIETBOPUTENBHO». TeMa J[OKIaga HE pacKpbiTa, CKYIHBIH 00beM
MIPUBE/ICHHBIX MaTEPUAJIOB; MMPE3CHTAIUS OTCYTCTBYET. [Ipu 0OCyKICHUH TOKIaia CTYJACHT HE JacT
OTBETHI WM OHU HE COOTBETCTBYIOT 33JJAHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMaTHKA KYPCOBBIX pPadoT (MPOEKTOB): HE MPEIyCMOTPEHBI Y4eOHBIM
TJIAHOM.

V. VAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHMUILIAHBI

a) OCHOBHasl JINTepaTypa
1. Unre-BeutomoB C.I'. I'enetnka ¢ ocHoBamu cenexkuuu /C.I".1ure-BeutomoB.—C.I1.b.: M31-B0 H-
JI,2010. -708 c.
2. OctpoBckas P.M., UemepunoBa B.U. I'enermka: yyeOHOe mocodOue/P.M. Octposckas, B.W.
Yemepunosa.- Upkyrck, uza-so UI'Y, 2012. — 247 c.

0) 10MOJIHUTEIbHASA JIUTEepaTypa
1. Kumynes N.®. OOmas u monexkynspHas reneruka / WN.®. Xumynes. - HoBocubupck,
Cubupckoe yHuBepcuTeTckoe u3a-so, 2003. - 479 c.
2. Dnureneruka / pen. C.J1. Dmmuc u ap. / M.: Texuocdepa, 2010, 495 ¢. 2 aks.

B) CNIHCOK AaBTOPCKUX METOANYECKUX Pa3padoToOK:
1. Ocrpoeckas P.M., Uemepunoa B.U. T'enetnka. Yuebnoe mocobue / P.M. OcrtpoBckas,
B.N.Yemepuinosa.- Upkyrck, uza-so UT'Y, 2012. — 247 c.

r) 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. http://genetics. rusmedserv.com
2. http: //www.geneforums.com
3. http://www.nsu.ru/education/genetics
4. http://humbio.ru/genetics.htm
5.http:www.krugosvet.ru/Genetika/html Coro3 o6pa3oBatenbHbIX caliToB - EcTecTBeHHBIE HAyKU
6. http://tusearch.blogspot.com - ITouck 37IE€KTPOHHBIX KHHT, myOsuKaiwii, 3akoHoB, ' OCToB Ha
caiiTax HayYHBIX DJIEKTPOHHBIX OMOIHOTEK.



http://genetics/
http://humbio.ru/genetics.htm
http://tusearch.blogspot.com/

7. Google Scholar —TTouckoBas cuctema 1Mo Hay4HOH JIUTEPATypE.

8. Science Research Portal - Hayunast morckoBast cuctemMa, OCYIIeCTBIISIOAs

MOJTHOTEKCTOBBIN MOUCK B )KypHAJIaX MHOTHX KPYITHBIX Hay4YHBIX W3/aTEJILCTB, TaKUX Kak Elsevier,
Highwire, IEEE, Nature, Taylor & Francis u gp. Wmier crateu u JOKYMEHTBI B OTKPBITBIX
HayHuHbIX Oa3ax nanHbIX: Directory of Open Access Journals, Library of Congress Online
Catalog, Science.gov u Scientific News.

9. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru

10. HudopmanmonHas cuctema «EmuHOe OKHO JocTyma K 0Opa3oBaTeNbHBIM pecypcam»
(http://window.edu.ru)

11. DBC «lOPAUT». Anpec nocryma: https://www.biblio-online.ru/

12. Ob Uznatenbckoro neHTpa «Akaaemus». Anpec qocryna: http://www.academia-moscow.ru

13. http://www.fptl.ru/biblioteka/biotehnologiya.html

14. Coro3 oOpa3oBaTenbHbIX CalTOB - EcTeCTBEHHBIE HAYKU

15. http://tusearch.blogspot.com - ITouck 31eKTPOHHBIX KHHUT, myOaukaiuii, 3akonos, OCToB Ha
calTax Hay4YHbBIX dJICKTPOHHBIX OUOIHOTEK.

16. Google Scholar —ITorckoBas crcrema M0 Hay4HOM JIUTEPATYPE.

17. Science Research Portal - Hayunas mouckoBasi cucrema, OCYIIECTBIISIONIAs MOJTHOTEKCTOBBIH
MOKCK B )ypHaJlax MHOTHX KPYIHBIX HAyYHBIX U3AaTenbCcTB, Takux Kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u ap. Vet craTbil U TOKyMEHTHI B OTKPBITBIX HAyYHBIX 0a3ax JaHHBIX:
Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u Scientific
News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbBI
6.1. YueOHo-1a00paTopHOE 060py10BaHUE!

Cneyuanvhble nomeweHus:

AyauTopust Uil IPOBEAEHUS 3aHITHI JIEKIIMOHHOTO TUIIa 000pyJ0BaHa:

cneyuanuzuposartou (yaeOHom) mebdenvio Ha 20 MOCaTOUHBIX MECT,

mexuuyeckumu cpeocmeamu ooyuenus. npoekrop Epson EB-X03, nocka wmenosas;
y‘le6HO'HaFHHI[HI>IMI/I HOCO6I/I$IMI/I, O6€CH€‘II/IB3IOH_II/IMI/I TEMATHNYCCKUEC HILIIOCTPAalun 10
AUCHUIUIMHE: IPE3CHTALIUA 110 TEMaM IIPpOTrpaMMBlI.

AynuTopus Ui TPOBEACHUS 3aHATUM CEMHUHAPCKOTO THIA 000pyI0BaHa:

obopyodosana cneyuanrusupo8arHol (yuebnoil) mebenvio Ha 25 NOCadouHbvlx
Mecm; O00CKOU MeNo8oll;, MmexHuueckumu cpeocmeamu ooyuenus: npoexkmop BenQ
MS52 1P yuebno-nHa2nsiOHbIMU NOCOOUAMU: NPEe3eHMAYUU N0 MeMam NPocPammbl.

Kommbrotepusiii  kmacc  (yueOHass  ayauTopus) JUIi  TPYIIOBBIX |
VHIUBUIYAJbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJSI ©  IPOMEKYTOUYHOU
aTTeCTallMM, OpPraHu3allMi CaMOCTOATENIBHOW paboThl — AyauTopusi 000OpyJaoBaHa:
crienuau3upoBaHHON (yueOHOM) wmebenbto Ha 20 TOCAaJOYHBIX MECT, JOCKOM
MEJIOBOI; 000pYIOBaHA TEXHUYECKUMHU CPEACTBAMU OOYUCHHUS:

Cucremusbiii 6mok PentiumG850, Mounutop BenQ G252HDA-1 mT.; CucTeMHBbIH
o6moxAthlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; Cuctemusiii 610k PentiumD 3.0GHz,
Mounutop Samsung 740N — 3 mr.;

Mouno6mnok IRU T2105P — 2 mir.;

Cuctemnsrii 610k Pentium G3250, Mourutop BenQG955 — 1 mit.;

Cuctemnslii 6510k Pentium G3250, Monutop BenQ GL2250 — 1 mwT.;

Cuctemnsrii 6710k Pentium G3250, Monutop Samsung T200 HD — 1 mt.;

Cuctemnslii 6510k Pentium G3250, Monutop Samsung T190N — 1 mwr.;

Cuctemnsrii 610k Pentium G3250, Monutop Samsung 740N — 1 mit.;

C HeorpaHMueHHbIM JoctynoM Kk cetu Mutepner; IIpoekrop BenQ MXS503; skpan
ScreenVtdiaEcot.



6.2. IlporpammHoe obecnieueHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Jloroop Ne03-016-14
ot 30.10.2014r.

Kaspersky Endpoint Security mans 6usneca - Cranmaptasiii Russian Edition. 250-499. ®opyc
Kontpakr Ne04-114-16 ot 14n0s0ps 2016 KES. Cuer NePCI[3-000147 u AKT ot 23H0s0ps
2016r JIum.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensun
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIuuensun Microsoft 41059241.

Office 365 mpodeccuonanbHblil maroc Wi yuammxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texunuyeckue v 3JIeKTPOHHbIE CPeCTBA:
[Ipe3enTanuu no BceM TeMaM (paszaenam) Kypca.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jis  ocBOEHMA JUCHMIUIMHBL «OKOJIOTMYECKas TI€HETUKa» NPUMEHSIOTCS —CJEAYIOLIHe
o0pa3oBaTesbHble TEXHOIOTUU:

- Unpopmayuonnas nexyus. JIeKuus — 370 CKAToe HM3JI0KEHUE OCHOBHBIX HAaYYHBIX (DaKTOB,
4TO sABIseTCA 0a30i Uil aHanM3a pacCyKACHUH, OLIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYAEHTOB IIpeoOpa3oBbIBaThb YCTHYIO U IHCbMEHHYIO
uHGOpPMALMIO B BU3YyallbHYIO (opMy, YTO (popMUPYET y HUX NMpOo(ecCHOHAIbHOE MBILIUICHHE 32
CUeT CHUCTeMaTH3allMM W  BbIAEJICHUS HauOoyiee 3HAYMMBbIX, CYIIECTBEHHBIX 3JIEMEHTOB
cofepkaHuss oOyueHus. 3ajaya HpenojaBaress HCIONb30BaTh Takue (GOPMbI HarsIHOCTH,
KOTOpbI€ Ha TOJIBKO JONOJHSIOT CIIOBECHYIO MH(OpPMALMI0, HO M CaMU SIBJISIFOTCS HOCUTEJISIMU
uHpopManuu (CXeMbl, PUCYHKH, CIalAbI-MIPE3EHTAlUU, U T.I.). DTOT BUJ JIEKIHH JIy4llle BCEro
UCIIOJIb30BaTh Ha JTare BBEJIEHUS CTYIACHTOB B HOBBIM pasfien, TeMy JIHUCUUIUIMHBIL.

- [Ipobnemnas nekyua. B otnuumre ot copepkaHusi MHGOPMALMOHHON JIEKIIMH, KOTOpPOE
npenjaraeTcsi IpernojaBaTelieM B BHJAE M3BECTHOrO, MOAJEXKAIEro JIUIIb 3allOMUHAHHUIO
MaTepuaia, Ha NpPOOJEMHON JIeKUMM HOBOE 3HAHUE BBOJUTCS KaK HEHW3BECTHOE IS
oOyuatomuxcs. [TpobieMHas iek1ysi HAUMHAETCS C BOIPOCOB, C MOCTAHOBKH MPOOJIEMBI, KOTOPYIO
B XOJ€ M3JI0KEHUS MaTepuaja HeoOXOIUMO pemuTb. JIeKIUs CTpOUTCs TakuM 00pa3oM, 4TO
MO3HaHUS OOyyarouierocsi MpUONMMKAIOTCA K IOWCKOBOM, HCCIIEN0BAaTEIbCKONW AESITENbHOCTH.
3/1eCh y4acTBYIOT MBIIIICHHE OOY4YaroUlerocs M €ro JUYHOCTHOE OTHOIIEHHE K YCBaWBAEMOMY
MaTepuaiy.

- Jlexyus-oeceoa. Ilpeanonaraer HENMOCPEICTBEHHBIH KOHTAKT MPENoiaBaTels ¢ ayAUTOpHUEH.
[IpeumymiecTBo JeKuu-O0ecebl COCTOMT B TOM, YTO OHa IIO3BOJISIET NPUBIIEKATh BHHMAHHE
CTY/IEHTOB K HanOoJiee Ba)KHbIM BOIIPOCAM TEMBI, ONPEAEATh COJEpPKAHUE U TEMIT H3JI0KEHUS
y4eOHOT0 MaTepuasa ¢ y4eToM 0COOCHHOCTEH CTYICHTOB.

- Ilpakmuueckue 3ansamus — 3TO 3aHATHE, IPOBOJUMOE 0] PYKOBOJCTBOM IPENOIaBaTENs B
yueOHOM ayIuTOpUHU, HANpaBlICHHOE Ha YIIyOJeHHe HayyHO-TEOPETUYECKUX  3HAaHUW U
OBJIAJICHUE OIpPENENIeHHBIMH METOJJaMH CaMOCTOSITEIbHOH  palboThl, KOTOpoe (opMHpYET
npakTuieckue ymeHus. OgHol u3 ¢GopM NPaKTUUECKUX 3aHATUN B BY3€ SBISETCS CEMHUHAp.

- Cemunap-uccieooganue. TeXHOIOTUS TPOBENEHUS TAKOTO CEMHMHapa MOXET ObITh
pa3IMyYHOM, B 3aBUCUMOCTH OT TOT0, KaKOM METO]I 3aJI0KEH B €r0 OCHOBY. B pamkax JUCIUIINHBI
«DKOJIOTUS MUKpPOOPTaHM3MOB)» IMPOBOJUTCS CEMHHAp C TMOATOTOBKOM M 3aciaylIMBaHUEM



pedepaToB MO aKTyaJdbHBIM MpoOJieMaM TEOPHUM W TMPAKTUKA M TOCIEAYIOUIMM  HX
00CYXJICHHEM.

- Konnoksuymsi — BUJ y4€OHOTO 3aHSATHUS, MPOBOJAUMOTO C IIENBI0 MPOBEPKU M OLICHUBAHHS
3HaHu#l ywamuxcsa. KomokBuyM MoKeT HpoBOIUTHbCS B (opMe HHAMBHUIYyalbHOH Oecenbl
IpernosiaBaTeNsi co CTYAEHTOM MM KaKk MacCoBBI ompoc. B xome rpymmoBoro oOcyxaeHus
CTYICHTBI y4aTcs BbICKa3bIBaTh CBOIO TOYKY 3PEHUS 110 OIPEIEICHHOMY BOIIPOCY, 3aLIMILATh CBOE
MHEHUE, IPUMEHSS 3HAHUS, [TOJIyYEHHbIE Ha 3aHATUAX 110 MpeaMeTy. B xoze KoJIJIOKBUyMa Takxke
poBepAoTCs pedeparsl, APYrue MUCbMEHHbIE PAa0OThl CTYIAEHTOB, MPOBOAUTCS 3aciaylIMBAHUE
JOKJIa/I0B.

- Camocmosmenvras paboma cmyoenmos (cMm. 1m.4.4).

- Hucmanyuonnvie obpaszosamenvHvle MexXHONI02UU. ITon JUCTAHIIMOHHBIMU
00pa3oBaTEeIbHBIMU TEXHOJIOTUSAMHU ITOHMMAIOTCSI 00pa30BaTeNIbHbIE TEXHOJOIHH, Peali3yeMble B
OCHOBHOM C TPUMEHEHHEM HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTeil. [Ipm ocBoeHun
JUCLMILINHBI «[ €éHeTHKa» UCIIONB3YIOTCS CIEAYIOINE TEXHOIOTHUH:

= KelicoBasg TEXHOJNOTHUs — (opMa JUCTAaHIIMOHHOIO OOy4YeHHs, OCHOBaHHas Ha
IPEJOCTaBIEHUN OO0yJaromuMcs HH()OPMALMOHHBIX 00pa30BaTeNbHBIX PECYpcOB B  BHJE
CTIEIUANM3UPOBAHHBIX  HAOOPOB  Y4EOHO-METOAMYECKHX KOMIUIEKCOB C  HCIOJb30BAaHUEM
pa3IMYHbIX BUIOB HOocuTenel nupopmanuu (Keicon);

" HHTEPHET-TEXHOJIOTHS — CIIOCO0 IMCTAHIMOHHOW Tepeaadyu nH(popMaIui, OCHOBAaHHbBIN Ha
UCIOJIb30BAHUU TIJIO0ANBHBIX W JIOKAJBHBIX KOMIIBIOTEPHBIX ceTell i1 obecredeHus JocTymna
oOyyaromuxcs K wuHQOpMAMOHHBIM 00pa30BaTeNbHBIM pecypcaM H Uit (OPMHUPOBAHUS
COBOKYITHOCTH METOJUYECKHX, OPraHMU3ALMOHHBIX, TEXHUYECKUX M IIPOIPaMMHBIX CpPEICTB
peaiuzalMi M yIpaBi€HHUs Y4YEOHBIM IIPOLIECCOM HE3aBUCHMO OT MECTa HAaXOXKJIEHHUS €ro
cyobekToB. cnonb3yercs O6paszoBarenbhsbiii mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI U151 TEKYIIEI'O KOHTPOJIS U
IMPOMEXYTOYHOM ATTECTALIUA

B kauectBe OLCHOYHBIX CPCACTB AJId BXOJAHOI'O KOHTPOJIA OLCHKHU YPOBHA 3HaHUU CTYACHTOB
ucroib3yercsi cobecemoBanue. B mporecce coOeceoBaHUSI OICHUBACTCS YPOBECHb BIIAJICHHS
0a30BBEIMU 3HaHUAMHU, YMCHUSIMHU, HABBIKAMHU, HCO6XOI[I/IMI)IMI/I JJIs1 Ha4daJia O6y‘ICHI/I$[ 110
JTUCIUTUIAHE «JKOJIOTUYECKasi TEHETUKAY, OTPEICIISICTCS CTEIEHb BIAJICHUS HOBBIM MaTEPUAIIOM JI0
Havalia ero u3y4cHus.

Ouenounvie mamepuanvl meKyujezo KOHMPOa gopmupyromces é coomeemcmeuu ¢ JIHA

YHUgepcumema
B pamkax IUCHMIUIMHBI «JKOJIOTMYECKas TEHETHKA» HCIOIB3YIOTCS CIEAYIoNe (OpPMbI
TEKYIIEr0 KOHTPOJIS:

- YCTHBIH OIIpOC;

- MIChbMEHHAas paboTa;

- KOJUIOKBUYM;

- pedepar;

- TECT;

- KOHTPOJIb CAMOCTOSATEIbHOU PaboTHI.
DOHJ OLIEHOYHBIX CPEJCTB BKIIOYACT:

- OHT TECTOBBIX 3aJaHUN 1O JUCITUTIIHE,
- TEMaTUKa U MaTepuabl 3aJJaHuil,

- TEMAaTHKa U BOIMPOCHI K KOJUIOKBHUYMaM,

- IepevYeHb TeM pedepaToB/JOKIIAI0B,

- BOIIPOCHI 1 camocTosATenabHoro n3ydenus (CPC)
- BOIPOCHI U OMJIETHI /IS 9K3aMEHa,

- KpUTEPUH OLIEHKU 3HAHHUM CTYJICHTOB.
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Ha3naueHnue OIEHOYHBIX CPENICTB: BBIABUTH cpopmupoBaHHOCTh komneTeHuuu OITK-3 (cm. m.
).

JleMOHCTpAIlMOHHBbIE BADUAHTHI TECTOB /JIsl TEKYIIEro KOHTPOJIA

Bonpoch! 1151 NOATOTOBKHU K KOJUIOKBHYMaM
Tema 1. IIpeomem u cmpykmypa 3K0102U4ecKoll 2eHEeMUKU.
MGTOI[BI, HCIIOJIb3YCMBIC B TCHCTUKE
MGTOI[BI, HCIIOJIb3YCMBIC B 9KOJIOTHHN

Tema 2. Ilpeocmaenenue o zene, chopmyaupoeannoe I. Menoenem. Pazeumue
npeocmaeienus o0 2eHe Ha 0CHOGe OAHHBIX KIACCUYECKOIl 2eHeMUKU. 3aKOHOMEPHOCmU
HACN1e006aHUsA RPUHAKOE.

[TpuHIUIIBI THOPUAOIOTUYECKOTO METO/1a, pazpaboranubie I'. Menaenem

Tunsl cKkpemrBaHuii, UCIIOIb3YEMbIX B TEHETUUECKOM aHaJIn3e

AJlenpHBIE U HEAJIJIENIbHBIE TEHbI, UX XapaKTEPUCTUKU

3aKOHOMEPHOCTH HACIEAOBAHUS IPU3HAKOB, KOHTPOJIMPYEMBIX aJULIEIbHBIMU T€HAMU

3aKOHOMEPHOCTH  HACJIEOBaHMsI NPU3HAKOB, KOHTPOJMPYEMBIX HEAUUIEIbHBIMU T€HAMH,

3aKOHOMEPHOCTH MOJTUTUOPUIHBIX CKPEUTUBAHUI

[IprurHbI HEBBINIOJHEHUS UJI€aIbHBIX MEHJIEIIEBCKUX paCILEIIEHUH

XpOMOCOMHOE OIpe/ieTICHUE moja

OcoOeHHOCTH HACIIEeOBAaHUS MPU3HAKOB, CHETUICHHBIX C TI0JIOM

XpOoMOCOMHAs TeOpHsl HACIEICTBEHHOCTH

Tema 3. Monexkynapnasa npupooa u yHKYUOHUpPOBanue 2ena.
JlokazarenbcTBa renernyeckor poan HK

Crpoenue u ¢pynkunu HK

KoaupoBanue HacneacTBeHHON HHPOpMaALUU

CBoiicTBa reHeTHUECKOro Ko/ia

Peanmzanus HacineacTBEHHOM HHpOpMaUU

Tema 4. Cmpykmypa npokapuomuueckozo u 3yKapuomuiecKo2o 2eHd.
CrpyKTypa NpOKapuOTHYECKOIO TeHa

Mo3zanuHas CTpyKTypa 3yKapuOTHYECKOTO I'eHa

ANbTEepHATUBHBINA CIUTAWCUHT

[MuTorazMaTUueCKUe TeHbI

Tema 5. Opzanuzayusn zenoma y npokapuom u 3yKapuom
ITonsTue o renome
Opranu3zaiys reHoMa y IpoKapuoT
Oco0eHHOCTH OpraHu3aIKi TEHOMA Y SYKapHOT
OpraHmaum{ OUTOINIA3MATHUYCCKOT'O TCHOMA
IToaBuKHBIE TEHETHYECKUE DJIEMEHTBI

Tema 6. Hamenuugocms, ee popmol, 6uonozuuecKkoe 3navenue u poiv 6 A0anmayuu
OP2aHU3MO8.

XapakTepucTuku MoAUDUKAIHI, MEXaHU3M BOSHUKHOBEHHUS U aJaliTUBHAS POJIb

JlnmutenbHpIe MOTU(PUKAINH

MexaHu3Mbl peKOMOWHAINH Y TIPOKAPHOT U 3YKAPHOT

3HayeHne KOMOMHATUBHONH N3MEHYNBOCTH

XapakTepUCTUKU MYTalUK

Ponp MyTanmii kKak KCXOAHOTO MaTepUalia JJisi SBOJIOIUN
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Tunsl MyTanui

Tema 1. I'enemuueckue npoyeccovl 6 NONYAAYUAX.
[TonmynsoHHas CTpyKTypa Buga. TUIBI MOMYJISIHI, UX 9KOJOTHYECKHE XapaKTePUCTUKU
['eneTnueckas CTpyKTypa MONMYJISIIuU, GaKkTopsl POPMHUPOBAHUS
['eHeTH4EeCKOE paBHOBECHE B TOMYJIAIMH, 3aKOH Xapau-BaitnOepra
@DaxTopsl, NOJIEPKUBAIOIIUE N'EHETUYECKOE PABHOBECUE B IOIYJISLIMSIX
@DaxkTOphl TUHAMHUKU T€HETUYECKON CTPYKTYPbI MOMYISLUN
EcrecTBenHbIi 0TO0p. @OPMBI €CTECTBEHHOTO 0TOOPA, HX MUKPOIBOIIONUOHHAS YPPEKTHBHOCTD

Tema 8. Cumobuozenemuka.
[IpenMeT 1 3HAYEHUE CUMOMOTCHETUKH
DKOJIOro-reHeETUYECKUE MOIEIHU

Tema 9. I'enemuxa ycmoiiuugocmu.
['eneTnyeckuit KOHTPOJIb YCTOMUNBOCTH OPraHU3MOB K BO3/IEHCTBHIO KCEHOOHMOTHUKOB
benku temioBoro moka
dapmMaKoreHeTuKa

Tema 10. Toxcukonocuueckasn zenemuKa, ee npooaemsl u 3a0auu.
[Ipeamer u 3aa41 TOKCUKOT€HETUKHU
[TonmroTaHTsl, MX pazHOOOpasue
MexaHu3M BO3ZHUKHOBEHUSI MYyTallUi
MeTtabonuueckas akTUBAIIUS IPOMYTAareHOB

Tema 11. Kpumepuu cenemuueckoi aKmugHoCmu 3a2pA3Humeleil OKpyscarouieil cpeobl.
Tecm-cucmembpt.
Kpurepuu reneTnueckoil akKTUBHOCTH
[TepBuunsie noBpexaeHus JJHK kak pe3ynbraT BO3AEMCTBHS MyTareHOB Pa3HOW NPUPOIBI.
Penapanus JJHK, Tunsl penapaTuBHBIX MPOLIECCOB
MyTanuroHHO-OMMaCHBIE TUITBI TPOLIECCOB PENapauu
Tecr-cucremsl

Tema 12. Cmpamecusn oyeHKU 2eHeMu4ecKo20 pucKa 3azpA3HEeHUA OKPysHcarouiell cpeobl.
Ilymu e2o munumusayuu.
CKpUHUHT, CUCTEMBI CKPUHUHTA
I'eneTn4ecknii MOHUTOPUHT
AHTUMYyTareHes

OMeHOQHble mamepuaiibl onsa npomeofcymounoﬁ ammecmauuu 6 qbopme IK3ameHa

dopma IpOMEXYTOUHOU arTecTanuu — Ik3amen. CrucreMa oneHok: nsatubamibHas. OC aToro
TUIA JIOJDKHBI BBISIBIIATH CTETIEHh OCBOCHUSI TEOPETHUYECKUX 3HAHMM Kak 0aszy st (OpMHUpPOBAHUS
KOMIIETEHIIMH, YMEHHMs HX TPUMEHSATh B CHUTYallUsAX, MOACTUPYIOUIUX MpodeccrnoHalbHYIO
JeSITeNIbHOCTD, a Takxke chopmupoBanHocTh KomneTeHmu OITK-3, 3asBnennoi B 1. 111.

IIpuMepHBIii CIUCOK BONPOCOB K IK3aMEHY
OKoJoruyeckasi T€HETUKA, IPEAMET, Pa3Aeiibl
THIIBI 5KOJIOTMYECKUX OTHOIICHHH.
AJulenbHBIE TEHBI, MHOXKECTBEHHBIE aJUIeu. THUIIbI B3aUMOIEHCTBHUS aJUIENbHBIX TEHOB
[InerioTponHOE NEWCTBUE reHa
I'eHbI HEMOIHOTO NEUCTBYS, IEHETPAHTHOCTD U YKCIPECCUBHOCTH I'€HOB
3aKOHOMEPHOCTH HACJIEI0BaHUs TPU3HAKOB, UX IIUTOJIOTHYECKHE OCHOBBI

aakrwdE



7. CueruieHHbIE ¢ TIOJIOM U ayTOCOMHBIE MTPU3HAKU
8. TloyoBBIE XPOMOCOMBI, IX OCOOCHHOCTH
9. JlokazarenbCTBa T€HETUYECKON POJTH HYKJICHHOBBIX KUCIOT

10.
11.
12.
13.
14.
15.
16.
17.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

33.

34.

35.

36.

37.

38.
39.

CTpyKTypa HyKJI€HMHOBBIX KHCIIOT

I'eneTnyeckuii Ko, €ro OTKPLITHE, CBOMCTBA

Pemnmukanus JTHK

Peanuzanus reneTnyeckort HHPOpMALUU

CrpyKTypa NIpOKapuOTHYECKOTO T€Ha

Mo3anuHas CTpyKTypa IreHa 3yKapuoT, €€ 3HaYCHUE

ANbTEpHAaTUBHBIN CIUIAMCHHT, €0 3HAYCHUE

[Tonsarue o renome. OcOOEHHOCTH OpraHU3alUU T€HOMA Y IPOKAPUOTHYECKUX |
9yKapUOTHYECKUX OPTaHU3MOB

[TonBUKHBIE TEHETUUECKUE DIIEMEHTBI, UX PA3HOBUAHOCTH, MEXaHU3Mbl TPAHCIIO3ULIUH,
Ouosiornyeckas poJib

Tunsl ”3BMEHYUBOCTH, X POJIb

MoudukanoHHas n3MeHYNBOCTb. Moaudukanuu, ux OCHOBHbIE Xapakrepuctuku. Hopma
peakuu. AanTandoHHas POJIb MOJU(PHUKAIINN

KomOnHaTHBHAs H3MEHUMBOCTD, €€ IPUPOJia U 3HAUEHUE

MyTanroHHast U3MEHYUBOCTh. XapaKTEPUCTHKU MYTallUi, TPUHIIMITEI UX KIIaCCU(DUKALIUU
I'enHble MyTanuy, UX MOJIEKYJISIPHBIE MEXAHU3MBI

XpPOMOCOMHBIE MyTalli1, METO/IbI UX BBISIBICHUS U 3BOJIOLUOHHAS POJIb

I'eHoMHbIe MyTaluy, KJIacCU(DUKALUSA U XapaKTepUCTHKA

[uTonnazmMaruyeckue MyTaluu, UX 0COOEHHOCTU U UCIIOJIb30BaHUE

I'enepaTuBHBIE 1 COMAaTUYECKUE MyTaLUH

CrioHTaHHbIE U UHIYLIUPOBAHHBIE MyTallUU

AnanTaniMoOHHas ¥ DBOJIIOLIMOHHAS POJIb MyTaLUH

I'eneTrka ycToiiunBOCTH K (hakTopam cpesl. | eHeTndyeckas rereporeHHOCTh TOMYIISIIAN
YeJI0BEKA M0 YYBCTBUTEIBHOCTH K (PaKTOpPaM OKpY’KaroIlel cpeabl.

Bbuonornueckue paxtopsl mytareHe3a. Myrarenusiid a3gpdexr JJHK u Bupycos,
MMMYHOJIOTHYECKOT0 U ()epOMOHAIIBHOTO CTPECCa y MBIIIEH.

Dkonoro-reHernyeckue mMojenu. [Ipunuuns! ux paspadotku. [Ipumepsr.
B3auMooTHOIIeHNE THIIA «IPOAYLIEHT-TIOTPEOUTENbY Ha IPUMEPE YWICHHUCTOHOTUX U
BBICIIMX pacTeHuil. MeTabon13M CTEpUHOB U IPUHIIMIIBI CO3/1aHUE PACTEHU, YCTONUYMBBIX K
HACEKOMBIM-BPEIUTESIM.

B3aumopeiicTBue nouseHHoi# 6akrepun Agrobacterium tumefaciens ¢ kopusmu pacTeHui.
I'eneTnueckas kojgoHu3anus. Mexanu3m GOpMHUPOBAaHUS KOPOHYATOTO rajiia, TeHeTHYecKast
cucrema arpodakrepun: Ti-mazmuna, T-JIHK, vir- rensr.

Buorexnonorus pacrenuii. Cucrema ounapraoro Bekropa Agrobacterium tumefaciens.
[IpuHIMI co3aHKs TPAHCTEHHBIX PACTEHUH C MIOMOIIBI0 CUCTEMBbl OMHAPHOTO BEKTOPA.
A3zoTodukcupyomue KOpHeBble KIIyOeHbKH, KIIyOeHbKOBBIE OAaKTEpUN PACTEHUN. DTaIlbl
B3aMMOJICHCTBUS MKy OaKkTepuel U pacTeHUEM MpHU KIyOeHbKOOOpa30BaHUH.
I'eneTnueckue 0CHOBBI 6000BO-pH300MaIBHOTO cUMONO03a. Vi3MeHeHe TeHHON IKCIpeccuu
B CUCTEME pacTeHHe-Ki1yOeHbKoBast OakTepus. PaHHME U TI03/1HNE TeHbI-HO Y INHBI.
Muxkopusa: onpeaeneHue, Buabl MUKOpU3bl. OCOOEHHOCTH CTPOSHUS PA3HBIX THIIOB
MUKOPH3BI (apOyCKyJsipHast U SKTO-MHKOPHU3a).

3HayeHne MUKOPU3000pa30BaHus ISl CUCTEMBI TpHO-pacTeHne. Poib XMMUYECKHX CUTHAIOB
B MUKOPH3000pa30BaHUU.

ApOyckynspHas MUKOpU3a (3HJOMUKOPHU3a), paclipOCTpaHEHHE, 3TAIlbl KOJIOHU3ALUU
rpubom pacrenus. CtpoeHue, 1se Mopdonorudeckue (HopMbl S3HTOMUKOPU3ZHOM
accolanuu.

DKTOMUKOpPH3a, pacCIpOCTpaHEHHE, ITabl ((OPMUPOBAHUS, CTPOCHUE SKTOMUKOPH3HI.
V3MeHeHne TeHHON SKCIpeccuy pu MUKOpH3000pa3oBanuu. ['eHbl pacteHus u rpuoa,



40.

41.

42.

43.

44,

45.

46.

47.

48.
49.

50.
51.

52.
53.

54,

WHAYLIUUAPYIOIIHUECS TPU MUKOPU3HOM CUMOUO3e.

CumbHoTHUYECKHE MUKPOOPTaHU3MbI HACEKOMBIX, pacnpocTpanenue. Jlokanuszanus
CUMOMOTHYECKUX MUKPOOPTaHU3MOB B OpraHu3me HacekoMoro. Ilepegaya cumOnoTHYECKIX
MUKPOOPTaHU3MOB B Psily IOKOJICHUM HACEKOMBIX.

OCoOEHHOCTH TEeHETHYECKON OpraHu3aIlii CAMOMOTUYECKHX MUKPOOPTaHU3MOB Ha MPHMEpe
Oakrepwmii poaa Buchnera.

Poinb ciMOM03a B BOSHUKHOBEHUH 3YKapUOTUUECKOH KiIeTKH. [IpokaproTHuecKie opranu3Mel,
U3 KOTOPBIX MOIJIM BOBHUKHYTbH DYKAPHUOTBHI.

CuMOHMOTHYECKHE OTHOILICHUS: ONpPEeAeTIeHIEe, MHOT000pa3ne CHMOMOTHYECKUX CUCTEM, X
3Ha4yeHue. ['eHeTnyeckas 0CHOBa CUMOMOTHYECKUX OTHOLIEHUH. Posib ciMOMO3a B 9BOJIIOLIUH.
I'eneTnka ycToiiunBoCTH K (hakTopam cpeasl. | eHeTndeckne MexaHu3Mbl, OIPEEIISIOIIe
YCTOMYMBOCTh OPraHU3MOB K (hakTOpbIM cpefibl. OCHOBHBIE 110JIOKEHHS TEHETUKH
YCTOMYUBOCTH.

Kcenobuoruku, ux Buibl. MexaHu3Mbl 00€3BpEkKUBAHNS KCEHOOMOTHKOB.

Broxumuueckue OCHOBBI YCTOMUMBOCTHU K (haKTOpaM Cpe/sl Ha MPUMEpE HACEKOMBIX.
I'eHeTHuecKue MEXaHNU3MBbI, IPUBOSIINE K YCTOHUMBOCTHU (Ha IpUMEpPE HACEKOMBIX).
Cucrema 0€IKOB TEIIOBOTO 110KA, 3HAUEHUE M MEXAHU3MbI MHJIYKIIUU B OTBET Ha JICHCTBUE
HeOIaronpusATHLIX (PAKTOPOB.

Cucrema MUKpOcOMalIbHBIX epokcuaas P450.

KaHnneporensl: XapakTepUCTUKH, 3aKOHOMEPHOCTH U MeXaHu3Mbl JeiictBus. Kinaccuduxanus
KaHLEPOr€HOB.

Otanbl 00pa30BaHUs HJIOKAYECTBEHHOM OIMYXO0JIH, UX XapaKTepUCTHKA.

XHWMHMYECKUH KaHLIEpOTreHe3. MeXaHu3Mbl 1eUCTBUS TEHOTOKCHYECKUX U AIIUT€HETUYECKUX
KAaHLIEPOTE€HOB.

3aKOHOMEPHOCTH PaJUallMOHHOIO KaHIIEpOreHe3a.

OHKOT€HBI U T'€HBI OITyXO0JIEBBIE CYIIPECCOPBI, MEXaHU3MBI ACUCTBHS B HOPME U IpU
HapyLICHUsX.

OHKOTeHHBIE BUPYCBI, UX TUIIBI 1 MEXaHU3MBbI ICHCTBUS Ha KIIETKY.

55. TokcukoreHeTHKa, MPeAMET, 3aa4u, METO/IbI

56.
57,
58.

CoBpeMeHHbIE MTPEJICTaBICHUS 0 MEXaHU3MAaX BOSHUKHOBEHMS MyTalUii
Tunsl MyTareHOB — pU3NYECKUE, XUMHUYECKHE, OMOJIOTHYECKHE
Iyt MPOHUKHOBEHHUSI MyTareHOB B OKPY’KAIOLLYIO CpERY

59.KpuTepun reHeTH4ecKoi aKTHBHOCTH (PaKTOPOB 3arps3HEHUS OKPYKAFOIIEH Cpebl
60.ITepBuunsle nospexxaenus JJHK kak kputepuil reHeTH4eCKOil aKTUBHOCTH

61.Tuner nepBryHbIX noBpexkaeHnit JJHK, mHIynnpoBanHble MyTareHaMu pa3HOM MPHUPOJIBL,
METO/Ibl UX BBISBICHUS

62.ITponeccrl permaparuu [JHK — doropeakTuBaims, SKCIIU3HOHHAS peraparus,
NOCTPEIUINKAaTUBHASL penapanus 1 ap.

63. SOS-penaparus

64. ['eHHbIe MyTaIlH, METO/bI X BBISBJICHUS Y Pa3HBIX 00BEKTOB

65. XpOoMOCOMHBIE MyTaIll1, METO/IbI MX BBISABICHHUS Y )KHBOTHBIX U PACTCHUH

66. TecT-crcTeMbl AJIs BBIABICHHS PA3JINYHBIX T€HETUUECKUX 2P PEKTOB

67. CKpUHUHT, CHCTEMBI CKPUHUHTA

68. ['eHeTHUECKUT MOHUTOPUHT, 1€, 3a/1a41

69. AHTMyTareHe3
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[Mporpamma paccMOTpeHa Ha 3aceJaHuy Kadeapsl OMOXMMUH, MOJIEKYJIIPHOH OHOJIOrHH K
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Hacmosuyas npozpamma, ne mogicem Owvinib 6ocnpousgedena HU 6 Kakou ¢hopme Oes

HpedsapumesbHo20 NUCbMEHHO20 PA3PEUeH s Kapeopol-pa3spabomyura npospammbl.



