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l. Heab 1 32124y JUCHUIIHHBL
Heabp — dopmupoBaHue y CTYASHTOB 3HAHUKW O TEHETHYECKMX MEXaHU3Max aJalTallHOHHOTO
mpolecca Ha OpraHU3MEHHOM, TIOMYJISIIUOHHOM W BUJOBOM YPOBHSIX, O U3MEHYHBOCTH, €€ opmax
U HMX pOJIM B ajantoreHese; (HopMHUpOBaHHE NPEICTABICHUNH O TEHETHYECKHUX IIpolieccax B
MOMYJISIIUAX, TEHETHYECKUX MEXaHU3MaX HKOJIOTMYECKUX OTHOIICHUM, MpoOIeMax reHeTUYecKOoM
TOKCUKOJIOTHH.
3agayamMu Kypca SBISIIOTCS —
® I3y4YCHHE OCHOB I'€HETHMKHU 00 OpraHu3aluy U (PyHKIMOHHUPOBAHUU T'€HETHYECKOT0 MarepHualia
(reHoMa U TeHa), UI3MEHUYHMBOCTH, €€ (hOpMax M UX POJIU B aJalTOreHE3e;
e (popmMupoBaHUE MPEICTABICHUN O TCHETHUSCKUX MPOIECCAaX B MOMYIISAIIHSIX;
® U3YYCHHE FT€HETUYECKUX MEXaHU3MOB IKOJIOTHUYECKUX OTHOIICHU;
® 3yuyeHHe NpoljIeM I'eHEeTHYECKON TOKCHUKOIOTHH

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Juctmmmaa bB1.B.18 otHOcuTCS K  4actH, GOPMUPYEMOH  y4aCTHHKAMHU
o0pa3oBaTeNbHBIX OTHOIICHUN, N3ydaeTcs B 6 ceMecTpe.
2.2. Jlnsg ocBOEHUS TUCHUIUIUHBI «[ eHeTHKa» o0ydaroluecs: UCIoNb3yIOT 3HAHUS, YMEHUS,

MPAKTUYECKHE HABBIKH, CIIOCOOBI JEATEIbHOCTH, C(HOPMUPOBAHHBIE B XOJE€ HU3YUYCHHs MPEIMETOB
«Okonorusa», «Hayku o OGmopasHooOpasum», «buoxumus», «IKOJOTHUYECKass TOKCHUKOJIOTHUS» Ha
MPEBIAYIIEM YPOBHE 00pa30BaHMs.

2.3. TlepeueHb MocneyOMUX y4eOHBIX JMCHMIUIMH, VIS KOTOPHIX HEOOXOIUMBI 3HAHHS,
YMEHMSI U HaBBbIKH, (OpMUpYyEMble NaHHOW y4eOHOM AMCHUIUIMHON: «OCHOBBI 3BOJIIOIIMOHHOM

TECOpUN», ((BI/IOTGCTI/IpOBaHI/Ie 151 6I/IOI/IH,Z[I/IK8.LII/I}I», KYpCOB I10 BLI60py CTYACHTOB, AJIsI BBIITOJIHCHUSA

BKP.

TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS JUCHUIIJIMHBI

[Iporiecc ocBoeHUS TUCHMIUIMHBI HampaBieH Ha (opMUpOBaHME KOMIIETEHIMHA B
coorBerctBU ¢ ®I'OC BO m OIl BO mo nanHoMy HampasieHuto mnonarotoku 06.03.01
«KOJOTHsI», MPOPUIb «IKOIOTHIECKAs IKCIIEPTHU3a»:

[1K-1: CnocoOeH wucronb30BaTh 3HAHUS B OOJACTHU 3KOJOTUH, IMPUPOJONOIL30BAHUS U
OXpaHbl OKPY’KaloIIel Cpebl IPU pelIeHUHN HayYHO-UCCIIeI0BaTEeIbCKUX 3aay.

ITepedyenb miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIVINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN

Komnerennus Nuaukaropsl Pe3yabTarsl 00yueHust
KOMITETEHIIMH
CrocoOeH  HCIIOJIB30BaTh I/II[K MK 11 3HaTh: 3aKOHOMEPHOCTHU MPOSBICHUS
3HaHUSA B obnactu [TpumenseT 3HaHps, | HACICICTBEHHOCTH M HM3MCHYMBOCTH Ha
9KOJIOTHH, TPUPOJOIONb- | 110aXx0Abl 1 METOANYECKHH | PA3HBIX YPOBHSX OpraHHU3allid KHBOTO;
30BaHUuA u OXpaHbI anrmnapar IKOJIOTHYECKuX | 3aKOHOMCPHOCTHU opraHu3alnuunu
OKPYXAIOIIeH Cpelbl NPH | gayk ISt pereHus | TCHETHYECKOTO Marepuana
peLIeHnn HAY4HO- | podHIBHBIX Hay4yHO- | IPOKAPHOTHYCCKUX M  DYKAPUOTHYCCKUX




HCCIIEN0BATENbCKUX 3a1a4.

HUCCIIEN0BATEILCKUX 3a1a4.

OpPraHU3MOB: T€HOB, TEHOMOB U T'€HOTHUIIOB;
3aKOHOMEPHOCTH H3MEHUYUBOCTH: (HOPMBI
U3MEHYMBOCTM U HMX  3HA4YeHUE B
aJallTOr€HE3€ OPraHU3MOB; T'€HETUYECKUE
IPOLECCHI, MPOTEKAIONINE B MOMYJISIHIX,
HaxOJSIIUXCA B Pa3HBIX  YCIOBUSX,
(bakTopbl, BIMSIONIME HA TIEHETHYECKOe
COCTOSIHME TIOMYJISIUN, U PE3YJbTAaThl UX
BO3/ICICTBUS; TreHETUYECKUE OCHOBBI
CHUHAIKOJIOTHYECKUX (HAa mpumepe psaa
HAJIOPTaHU3MEHHBIX T€HETUYECKUX CHCTEM)
U ayTIKOJOTUYECKUX (reneruueckue
OCHOBBI  YCTOMYMBOCTH) OTHOIICHHU;
3aKOHOMEPHOCTH I'€HETUYECKON aKTUBHOCTH
(haKkTOpOB OKPYKAIOIICH CPEIbI.

VMerTh: aHAJIM3UPOBATh
XapaKTEPUCTUKHA PA3NMYHBIX IPOSIBICHUI
U3MEHYUBOCTH: MoOUUKALHH,
peKoMOMHALMNA, MyTaluid M HX poJib B
aJanToreHe3e,  peuiarb — I'EHETUYECKUE

3a/a4y, CBA3aHHbIE C HM3MEHYMBOCTBIO,
TeHETUYECKUMHU MPOLIECCAaMU B MOMYJIALUSAX;
Ha IMpUMeEpe psla 3KOJOro-reHETHUECKUX
MOJIelIe OLEHUBaThb pOJIb TE€HETHYECKUX
(haxTopoB B CHUHIKOJIOTUYECKHUX
OTHOIICHHUSX, OLIEHUBATh poJIb
reHeTHUYeCKuX (hakTopoB B (OPMUPOBAHUU
YCTOMYHMBOCTH OPraHU3MOB K YCIOBHAM
Cpelpl;  IUIAHUPOBATH SKCIEPUMEHT JUIS
OLIECHKM T€HETUYECKOI0 PHUCKA Pa3INYHBIX
(haxkTopoB.

Bnaners: TeHEeTHYECKOM
TEPMHUHOJIOTUEH, OCHOBHBIMH TPUEMAMH
TEHETUYECKOI0 aHaJIN3a MPUMEHUTEIBHO K
MOJEIBbHBIM M TNPAKTUYECKH 3HAYUMBIM
00BbeKTaM, BKIIOYAs 4YeJIOBEKa;, OCHOBAaMHM
METOJIOB, TMPUMEHSIEMbIX B TE€HETHUKE MJIs
pelIeHUs Pa3IuYHBIX TPoOIIEeM, UMETh
HABBIKM HUX MPUMEHEHUS IpPU PELICHUU
Pa3IMYHBIX TeHETHYECKUX 3aj1ad,
TEOPETUUECKUMU OCHOBaMH aHaIu3a

TCHCTUYCCKHUX NNPOUCCCOB B MOMYJIALIUAX.




IV. COIEPKAHMUE U CTPYKTYPA JUCHUIIJINHbI

O0BbeM JUCIHHMILIMHEI COCTABJACT 4 3aueTHBIX exuHUNbI, 144 yaca, B ToM yuciae 0,9 3ayernas exuauna, 31 4acoB Ha IK3aMeH.

W3 HUX pean3yeTcsl ¢ UCIOJIb30BAHUEM AJICKTPOHHOTO OOYUEHUS U IUCTAaHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHIA 24 4acoB.
N3 Hux 4acoB — IIPAKTUYECKAsl IOATOTOBKA.

®opMa NIPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

4.1 Copepxxanue JUCUHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, C yKa3aHHEeM BH/JI0B Y4YeOHBIX 3aHATHIl M OTBEAEHHOr0 HA HUX
KOJIMYECTBAa aKaJeMHUYECKUX YaCOB

Ne Paznes nucuumiInHbl/ TEMA Buner yaeOHO paboThI, ®opMa TeKylIero
n/H % | BKIJIKOYas CAMOCTOATENIbHYIO paboTy OOY4aIOIIKUXCsl , | KOHTPOJIs
- = MPAKTUYECKYIO MOATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
5 E (B wacax) ®opma
O 9= NPOMEKYTOYHOM
° = KoHnrtakTHas paboTa npemnogaBaress ¢ ®
'-; > = aTrrecTanuu
= e 00yJaromuMucs )
g 5 (mo cemecTpam)
2 s g =
= % a g =
= S = S Jleknus | Cemunap/ KoucyabTamust [
g o =2 TpakTHueckoe, g3
&
z 3 - naGoparopHoe zZ g
Ol M = = 3aHsATHE/ O =
1 2 3 4 5 6 7 8 9 10
1 -
Tema 1. IlpeameT 1 CTpyKTypa dKOJTOTHIECKOM
pest PyILYP 5 | 4 2 . 2 KCP
TeHETUKHU




2 Tema 2. [IpencraBnenue 0 reHe, KCP
chopmynupoBannoe I'. Mennenem. PasButue 13 Kontponbusie
NPEACTABIEHU O TE€HE HAa OCHOBE JAaHHBIX 3aiatu
KJIACCUYECKOW N€HETUKH.

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

4 Tema 4. CTpykTypa NpOKapuOTHYECKOTO U KCP

6 Konoksuym
3YKapUOTHYECKOTO IeHa.

5 Tewma 5. Opranu3zauus reHomMa y NpoKapuoT U KCP
J3YKapHUOT. 6 KomnokBrym

Pedepar

6 Tema 6. MI3MeHUHBOCTS, €€ GOPMHI, KCP
OHMOJIOrMYeCcKOe 3HaYCHHE U POJIb B aJJalTallliu 12 Kommoksuym
OpraHU3MOB

! Tema 7. T'eHeTMueckue  TpolEcChl B KCP
HOMyIAIHAX 8 Kosnoksuym

KoHTtposnbHble 3a0aun

8 KCP

Tema 8. Cumbuoreneruka 8 pedepar
KonnokBruym

9 Tema 9. 'eHeTHKa yCTOMYNBOCTH 6 Komlfcginym

10 | Tema 10. Tokcukoaoruyeckas reHEeTHKa, €€ 11 KCP
poOJIeMBbI U 337241 KomokBuym

11 | Tema 11. Kputepuu reHeTHUECKON aKTUBHOCTHU KCP
3arpsA3HUTENICH OKpyXKaromen cpenbl. Tecr- 12 KosmtoxBuym
CHUCTEMBI.

12 | Tema 12. Ctparerusi OLIeHKH Fr€HETUYECKOTO KCP
pHUCKa 3arpsa3HEeHHs OKpyskatomien cpenpl. [Tytu 7 KonnokBuym

€ro MUHUMM3AlluH.




4.2 T1naH BHeayIUTOPHON CaMOCTOATEIbHOI PadoThl 00YYAIOLIUXCS 10 THCIUILJIMHE

CamMocTosiTenpHas paboTa 00yJaroMIUXCsl Y4eOHo-
Orerouroe METOJIMYECKOE
Cemectp| Haspanme pasznena, TemMbl N Cpoku  |TpymoeMKoCTh obecnieyenue
Bun camocrostensHON pabOThI CPEICTBO o
BBITIOJTHEHUSI (uac.) CaMOCTOSITEIIBHOU
paboThI
Tema 1. HpeI{MeT u CaMocTosITENTbHOE H3y4YeHHE TEOPETUUYECKOro MaTrepuana IIo K al
6 CTPYKTYypa BOMPOCY: «MEeTOIbI TEHETUKU ¥ IKOJIOTUN 1 OHTPOJILHBIC 04
. BOIIPOCHI
HKOJOTMUYCCKOU I'CHETUKH.
Tewma 2. HpeHCTaBneHHe o |IlogroroBka K MNPaKTUYECKOMY 3aHITHIO C HCIIOJIb30BaHUEM Konnoksuym al, a3
I'. Menzenem. Passurie CaMOCTOsATeIbHOe H3YYEHHE TEOPETHYECKOr0 Marepualia o Perienue
) ’ BonpocaM: «XapaKkTEPUCTUKH AJIEIbHBIX U HEAUIEIbHBIX T€HOB
6 |mpexcTaBieHMs O reHe Ha p PaKTep 2-3 4 KOHTPOJILHOTO
AYTOCOMHBIX U CHEIUICHHBIX C TIOJIOM T€HOBY, «3aKOHOMEPHOCTH 3a1aHus
OCHOBC TaHHBIX MOHO- U MOJUTHOPUIHBIX CKPEIIMBaHUI», MUCBMEHHAs paboTta
KIIaCCUYECKOU TCHETUKH. |10 Teme B BUJIE PEIICHHsI KOHTPOJIbHBIX 3a/1a4.
[ToaroroBka K MPaKTHYECKOMY 3aHATHIO C MCIOJb30BAaHHUEM Komnoxsuym al, a3, 64
KOHCIIEKTA JIEKIIUHA U PEKOMEHIYEMOM JIUTEPATYPBL.
Tema 3. MonekynspHas OHCIICKTA JICKIHHA 1 PEKOMCHILYCMON JIHTCPATyp Pemenue
CaMoCTOsTeIbHOE HM3YYEeHHE TEOPETHYECKOr0 Marepuaja o KOHTPOJILHOTO
6 npupoa u N 4 4
BompocoM: «Ctpoerue u ¢pyukimnonuposanrne HK», «CpoiicTBa 3aaHust
(yHKIHOHMPOBAHHE reHa. TCHETHYECKOT0 Kozaa», IluchMeHHas paboTa MO TeMe B BHIC
pelleHNsT KOHTPOJIBHBIX 3a/1ad.
[ToaroroBka K MPaKTHYECKOMY 3aHATHIO C MCIOJb30BAHHUEM KomnoksuyMm, |al, 04
Tema 4. CtpykTypa KOHCIIEKTA JIEKI[UH ¥ PEKOMEHIYEMOM JINTEPaTypPhI. TecT
6 MPOKAPUOTHYECKOTO U CaMoCTOsTEIbHOE HM3YYEHHE TEOPETHYECKOTO Marepuaja 1o 5 3
5YKapHOTHYECKOIO TeHa.  (Bompocy:  «llposiBrienne  akTHBHOCTH reHa», «Perymsuus
AKTUBHOCTHU IE€Hay.
Tema 5. Oprasusanus CaMocCTOsTeNTbHOE HM3YYCHHE TEOPETUYEeCKOro MaTepuana Iio Komnmokxsuym, |al, 064
ponpocaM:  «lluromnasmarnueckue  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 Y4eOHo-
METOTNIECKOe
OneHouyHoe
Cemectp| HasBanue pasnena, TeMsI . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO#M paboTh CPEICTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroToBka K NPaKTHYECKOMY 3aHSATHIO C HCIOJIB30BAHHEM al,a2, a3,04
KOHCIICKTA JICKIIUU U PEKOMEHTyeMOU JINTepaTyphl.
Tema 6. I3MeHYHBOCTD, €€ (CamMocTOATENHOE MOBTOPEHHE M H3yYeHHE TEOPETHYECKOTO Komoksuym,
6 ($hopMBbI, OMOJIOTHYECKOE  [MaTepmana 1o BompocaM: «MexaHusmbl MogudHuKanuii», «Poib 8-9 4 KOHTPOJIbHBIE
3HAYCHUE U POJIb B MOTU(HKANUN B amantaimum», «MexaHu3Mbl KOMOUHATHBHOM BOIIPOCHI U
aJanTaluy OPraHU3MOB.  |M3MCHYMBOCTH y IIPO- M dyKaapuor», «MHCcepiyioHHbIe 3a1a4n
MyTalum», «OMUTeHeTHYeCKasi HM3MEHYMBOCThY. PeleHue
3ajad.
[MoaroroBka K NPAKTHYECKOMY 3aHSATHIO C HCIOJIE30BAHUEM KOILIOKBHYM, al, a3,04
KOHCIIEKTA JICKI[UH 1 PEKOMEHIYEeMOH JIUTepaTyphl. KOHTPOBHBIE
Tema 7. 'eneTnueckue CaMoCTOsTEIbHOE HM3YYEHHE TEOPETHYECKOTO0 Marepuaja IIo
6 o 9-10 4 BOIIPOCHI U
MPOIIECCHI B MOMYJISIIUAX. [Bonpocam: «DaKTopbl JMHAMUKHM TEHETHYECKOH CTPYKTYpBI
MNOMYJISALHMK, HMX  MHKPO3BOJIONUOHHAS 3P PEKTHBHOCTH. 3a/iaqn
Pemenue 3agay.
ITonroroBka K HPakTHUYECKOMY 3aHATHIO C MCIIOJIB30BAHUEM 61,03
KOHCIIEKTA JIEKI[UH ¥ PEKOMEHIYEMOM JTUTEPATYPEIL. Komnoksuywm,
6 Tewma 8. CaMOCTOATENLHOE M3yYEHHE TEOPETHYECKOr0 MaTrepuana 110 11-12 4 Pedepar,
CuMmOHuoreHeTHka. BompocaM: «THUMBl CUMOMOTHYECKHX B3aWMOOTHOIICHHUEY, KOHTPOJIbHBIE
«[IpuMepbl IKOJOro-reHeTHYeCKUX Mojeneit», «Koapomronus BOTIPOCHI
CUMOMOTHYECKUX OPTaHH3MOB).
IToaroToBka K NpPaKTUUYECKOMY 3aHSATHIO C HCIOJb30BAHHEM al, 64
KOHCIIEKTA JICKI[UH 1 PEKOMEHIYeMOH JTUTepaTyphl. KommoKkBIym
Tema 9. I'eneTnka CaMocCTOsTEeIbHOE HW3YYCHHE TEOPETHYSCKOr0 Marepuana 1o ’
6 . 13 2 KOHTPOJIbHBIE
YCTONYHUBOCTH. BOIIpOCaM: «KceHoOnoTHKH, 150:4 TIPOUCXOKIEHHE u
MeTabonmm3M», «benKku  TemIoBOro  IIOKa, TEHETHYCCKUI BOIPOCHI
KOHTPOJIb UX CHHTE3a».
Tema 10. [ToaroToBka K NpPaKTUUYECKOMY 3aHSATHIO C HCIOJIb30BAHHEM al, a2
TOKCHKOIOTHUeCKast KOHCIIEKTA JICKIIUU U PEKOMEHTyeMOU JINTepaTyphl. KommoKBHyM
b
6 reHeTHKa, ee PoBJIeMbl 1 CamMocTOsTEeIbHOE H3YYCHHE TEOPETHYCCKOr0 Marepuaia o 14-15 3 KOHTPOMBHEIE
B Bompocam: «Pa3HooOpasne XUMHUYSCKUX MyTareHoBy, «Cucrema
A ’ MeTabOoINYECKOI «MyTarensl BONIPOCEHI

aKTUBallMM POMYTareHoOBY,
OHMOJIOTIYECKOI TPUPOBI».




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Y4eOHo-
Ouetoutoe METOANYECKOE
9 v
Cemectp| HasBanue pasnena, TeMsI Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO#M paboTh CpENCTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
Tema 11. Kputepun [ToaroroBka K MNpakTHYECKOMY 3aHATHIO C MHCIOJIBb30BAaHUEM al, a2
reHeTIYeCKOi KOHCIIEKTa JIEKIIUH U PEKOMEHIyeMOU JIUTepaTyphbl.
AKTHEHOCTH CamocTosTeIbHOE HM3YYEHHE TEOPEeTUYECKOro Marepuajga Mo Komnoksuym,
6 S —— sonpocam: «Tumbl nepsrunbix nospexaenuit JHK, metonsr ux| 16-17 4 KOHTPOJIbHBIE
p o BBUIBICHHUSD», « MyTaIllMOHHO-0€30IIaCHBIE W MYTallMOHHO- BOIIPOCHI
OKPY7Karommen CpeiIbl. onacusle Tunel penapanuu  JHK», «Mertoasl BbIsBIEHUS
Tect- cucremsl. Pa3IMYIHBIX THIIOB MYTAIHID).
Tema 12. CTpaTeFI/ISI IToaroToBka K NpPaKTUYECKOMY 3aHSATHIO C HCIOJb30BAHHEM al, a2
OIIEHKH TEeHETHYECKOro  |KOHCICKTa JISKIMH i PEKOMECHYeMOi JTHTEPATyPEI. Kosoksuym,
6 DHCKa 3arpA3HEHHs CamocTosTeIbHOE H3YYCHHE TEOPETHIECKOTO Marepuana IIo 18 3 KOHTPOJIbHBIE
o Bompocam: «CHCTeMBl CKPHHMHTa ¥  MOHHTOpWUHTa B
OKPYKaIOIIEH CPEIBI. BOIIPOCEHI

Hy'TI/I €ro MMUHHUMMU3alluu.

TCHOTOKCHUKOJIOTHIN), «Bo3MOKHOCTH AHTUMYTAarcHe3a».

OO0muit 00beM caMOCTOATENIbHON PabOThI 1O AUCIUIUTHHE (yac) — 37

N3 Hux o0beM caMOCTOATEIbHONH pPadOTHI
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4.3 Copep:xaHnue y4eGHOro MaTepuaJia

4.3.1. ConeprxaHue pa3aejioB U TeM TUCHUTLIAHBI

BBenenue
['eneTtuka, ee mpeaMeT W 3aJaud. DKOJIOTHS, MPEAMET, 3a7auyd, MPAKTUYECKOE 3HAYCHUE.
DKOJIOTHYECKasi TeHETHKAa - HayKa O TEHETHMYECKHMX OCHOBAaX JKOJIOTMYECKHUX OTHOIICHUH —

CHHO3KOJIOTHYCCKUX U AYTOKOJIOTMYCCKHUX. PaSIICHBI 3KOJIOTMYECKON T'€HETUKU.

Pa3znesa |. BBEAEHUE B 'EHETUKY

1.1. Opranuszanusi reHeTHYECKOr0 MaTepuaJjia

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

Ileppoe  mpexncraBieHue O  IeHE  Kak  €IUMHULE  HACJIEICTBEHHOCTH,

chopmynupoBanHoe I. Mennenem. Pa3Butue mnpenctaBieHUss O T'eHE HAa OCHOBE JAaHHBIX
KJIACCUYECKON T€HETUKH: MHO>KECTBEHHBIC AJUIEIIH, IUNIEHOTPOIHOE IEHCTBUE T€HA, IICHETPAHTHOCTh
U DKCIIPECCUBHOCTD I'€HA. ['€HBbI ajlesIbHbIE U HEAJUICJIbHBIC, AYyTOCOMHBIE U CLIEIUICHHBIE C I10JIOM,
IIOJIHOTO M HEIOJIHOTO IEeUCTBUA. B3auMoaeicTBHE aJuIebHbIX U HEAJJICJIbHBIX T€HOB.

MonekynspHas npupoaa reHa. @yHkuuoHupoBaHue resa. ['emernueckuit kozn. CtpoeHue
IIPOKAPUOTHYECKOTO M JYKapUOTHYECKOIO I'€Ha — CTPYKTypHas M PETyJATOpHas 4YacTH TIEHaA.
Mo3anuHoe CTpOoeHHE 3yKapHoTH4Yeckoro resa. IIposBieHue akTMBHOCTH reHa. AJIbTepHaTUBHBIN
CILJIAMICHHT.

1.1.2. Opzanuzayusa zenoma

[TousiTue o reHome. OCOOEHHOCTHM OpraHMU3allMM TE€HOMA Yy IPOKAPUOTUYECKUX U
9YKapUOTUYECKUX OPTraHU3MOB. BO3HMKHOBEHHE HOBBIX HAy4YHBIX HAlpaBJICHHUN: CpaBHHUTEIbHAS
reHOMHKa, (QyHKIMOHAIbHAs reHOMHKA. [1o/BMKHBIE T€HETUYECKUE 3JIEMEHTHI B TEHOME MpO- U
9YKapHUOT, UX KIACCU(PHKALIUS, XaPAKTEPUCTHKA, MEXaHU3MbI TPAHCIIO3UIIHH.

1.1.3. Cucmema 2ennomuna
[lonsitue o renorune u QgeHorune. PazHooOpa3re TeHOTUIIOB MPU OECIOIOM U TOJIOBOM
pa3MHOXKEeHUU. MeToibl 3yueHus: TeHoTUNa. B3aumoieiicTBiue reHoB U cCUCTeMa FeHOTHUIIA.

1.2. U3MeHYHBOCTHb KaK OCHOBA aJaNITALIMU OPraHU3MOB

1.2.1. Mooughukayuonnas uzsmeHuus0cma, ee poiv

Xapaktepuctuka Mogudukanuii.. [lonsTue o HOpMe peakunu, 3HaueHUE €€ UCCIIETOBaHMS.
Bo3moxHble ~ MeXaHM3MBbl  MoAM(UKANM.  AjanTalMoHHAas ~— poidb  MOJAU(UKALMOHHON
M3MEHYUBOCTH.

1.2.2. Kombunamuenas usmenuueocms

MexaHu3Mbl TE€HETHYECKOH pPEKOMOMHAIMM Yy MpPOKapHOT: Mpolecchl TpaHCHOpMaluy,
KOHBIOTAIlMM U TPAHCAYKLIMHU. SIBJIE€HNE TOPU30HTAIBLHOTO NEPEHOCA F€HOB Y MPOKAPUOTUYECKUX U
HYKapHOTHYECKUX OpPraHU3MOB. MeXaHM3Mbl I'€HETHUECKOM PEKOMOMHAIMM y 3YKapUOTHUYECKHX
OpPraHM3MOB. AJJaNTallMOHHAs POJIb KOMOMHATUBHON M3MEHYMBOCTH.

1.2.3. Mymayuonnan usmenuugocmas

XapakTepucTuka MyTaluid, MeToabl ux usydeHus. Kinaccupukauus myrauuid, NpUHIUIBI
knaccupukanuu. CIOHTaHHBIE W UWHAYIUPOBAHHBIE MYTAllUM, NPUYUHBI U (PAKTOpPB HX
BO3HUKHOBEHHUS. [ €HHbIE MyTalllK, MOJIEKYJISIPHBIA MEXaHU3M MX BO3HHUKHOBEHUs. JIMHaMHU4YecKue
MyTallud.  XPOMOCOMHBIE  MYTallUH. ['eHomHBIe  MyTamwu, WX  KiIacCUpUKAIHA.
[{uTomnnazmMaruueckre MyTariu, UX 0COOCHHOCTH. VHCEpIIMOHHBIN MyTareHes, €ro 0COOEHHOCTH.
[IpencraBnenne O MexaHM3Max MYTAllMOHHOTO mporecca. HampaBneHHbIM  (axpecHBbIi)
MYTalMOHHBIN MpoLecc. AJanTalroHHas U SBOIIOIMOHHAS POJIb MyTallHOHHOW H3MEHUYNBOCTH.

Paznesn 2. TEHETHYECKHUE ITPOLECCHI B ITOITYJIALUAX



Ilonstue o Buae u nonynsuuu. [lapamerps! nomymsanui. ['eHeTnyeckas U3MEHYMBOCTD B
HOMYJANUAX, METOAbl ee u3ydueHus, kputepuu. llonstne o ¢ene. I'eHeTnyeckas cTpykTypa
NOMyJNsAMi, ee mapaMeTpbl. 3akoH Xapau-BaiinOepra, ero 3HaueHHEe U TPAKTHYECKOE
ucnosb3oBaHue. DakTOpbl IWHAMUKHM TE€HETHUYECKOM CTPYKTYpbl IONYJISALUN: HapylIEHUE
IIAHMUKCHHU, KoseOaHus YHCICHHOCTH TOMyJsAUMH ¥ TeHeTWYeCKHid Jpeid, Murpamus,
MYTaIMOHHBIN MPOLECC, ECTECTBEHHBIH 0TOOP; OTHOCUTEIbHAA 3()(PEKTUBHOCTD pa3HbIX (aKTOPOB.
EcrecTBeHHBII 0TOOP KaK HaMpaBISIOMUI (HaKTOp SBOJIOLUH MOMYIAUil. POPMBI €CTECTBEHHOTO
oroopa. Ilonstue o pecrabunusupyroumieM oroéope. MHUKPOIBOIMIONMS — 3JIEMEHTapHBIN
SBOJIIOLIMOHHBIM IIPOLIECC, MNPOTEKAOIIMA B IONYJALMIX, JBWKYIIHE CUIBl U PE3YJbTAThI.
Maxkpo3BoIIOIMs, JBMKYIME CHIIbL, UTOrH. [IpencTaBieHne o MakpoMyTalusax (CajJbTalMsIX) Kak
MaTEpHajIe MAKPOIBOJIIOLIUH.

Pa3zgen 3. CUMBUOI'EHETUKA

3.1. IlonsiTue 0 cUMOHO3€e

[Tonsitue cumbuosza. Kiaccuueckoe omnpenenenue (A. ne bapu) U coBpeMeHHbIE
npencraBicHust 0 cuMmbno3e. CuMOmMo3 Kak opMa B3aUMOJCHUCTBUS OPTaHU3MOB, KaK aJIallTUBHAS
CTpaTerus M Kak HajJopraHu3MeHHas cucTema. COOTHOIIEHHE TMOHATUH cUMOMO03a, OHMOIeHO3a U
nonyssiiur. CUMOMO3 M TOJOBOM TMPOLIECC — OCHOBHBIE (POPMBI TEHETHUYECKOM HMHTETpaluu
opranu3moB. Poyib Mojeneii MUKpOOHO-pAaCTUTEIBHOTO B3aUMOJCHCTBUS B Pa3BUTHU T€HETHUKH
cumOmuo3a. Konmenmusi «reH-Ha-TeH» W 3apokJaeHue cumOuoreHetuku. COOTHOIICHHE
CUMOMOT€HETUKH C HKOJIOTUYECKON T€HETUKON U ¢ TEeHEeTUKOM Momysiiuii. B3anMocBs3b reHoTHIIa
u (EHOTHIIa W COOTHOIICHHWE «TICH-TIPU3HAK» B CUMOHMOTHYECKMX CHUCTeMax. [IpuHIUTIBI
KJIacCU(pUKALUM M OCHOBHBIE THUIIBI CHUMOMOTHYECKUX B3auUMOJCHCTBUI. DaKylbTaTUBHBIE,
IKOJIOTHYECKA OOJUTaTHbIE W TCHETHYECKH OOJIMraTHhIE CHUMOHMO3bl. MyTyaIMCTHYECKUE H
AHTarOHNUCTUYECKUE B3auMoJeHcTBUA B cumMOuo3e. (DyHKIMOHAIbHBIE KOHLEMIUH CUMOHO3a:
MeTabosinueckas U dKosjorudeckas. [Iporpammbl pa3BUTHS CUMOMOTUYECKHX CUCTEM (y3HaBaHHE,
MH(EKIMOHHBINA Tmpoliecc, MOpOreHes3, peryisius, MeTabonnyeckas UHTETpalus, MoJAepKaHHe,
BBIXO/I TAPTHEPOB B CBOOOHOKUBYIIEE COCTOSIHHE).

Posb cuM06103a B IPOUCXOKICHUH SYKAPUOTHUECKON KIETKH.

3.2. IlousiTHe 00 HKOJIOrO-reHeTHYECKUX MOJEIAX

[ToHsiTHE O HAAOPTaHU3MEHHON T€HETUYECKOU crucTeME. B3anMo1eiCTBHS TEHOB B CHUCTEMAX
cuMOMO3a W DIIEMEHTapHble Tpu3Haku B  cuMOuoreHetnke. OCHOBHBIE  (DyHKUIUU
HAJOPTaHU3MEHHBIX  TEHETUYECKHX  CHUCTEM: CHUTHAJIbHBIE  B3aUMOJEHCTBUS,  Pa3BHUTHE
CUMOMOTHYECKHUX CTPYKTYp, MeTaboInyecKass HHTErpamus mapTHEpoB. MHUKPOOHO-pacTUTEIbHBIC
CUCTEMBI, CHUCTEMBbI pacTeHue-putodar, cucreMbl pacTeHHS-TpUOBL. ['eHeTHYeCKHue MpOIeCChl B
HaJJOPTaHU3MEHHBIX T€HETUUYECKUX CHUCTEMax KaKk OCHOBHBIE MEXAaHWU3Mbl MHTEIPALIMHM MAapTHEPOB
cumbuo3a: auddepeHuaibHas dKCIPECCHsi TeHOB, HANPaBJIEHHbIE MOAU(MUKAIIUN T€HETUYECKOTO
MaTepuaia (MOIUTIIOUIU3alis, aMITA(DUKAIINSL, TeHETUYECKUE TIEPECTPONKN) U IEPEHOC TEHOB.

3.3. MukpoOHo-pacTuTeJbHbIE CHCTEMBbI

SIBeHre reHeTHMYecKOd  KoJIOHM3aluuu. BzauMmonelicTBue  NOUYBEHHON — OakTepuu
Agrobacterium tumefaciens ¢ kopusmu pacteHuit. OOpa3oBaHHE pPACTUTEIBHON OMyXOIH U
3a00yieBaHUsl KOpOHYAThle Taulbl. SIBIeHHE TNeHeTHYeCKOW KOoJIOHM3anuu. BripaboTka KieTkamu
3apaXEHHOTO  pPAaCTEHHs HECBOWMCTBEHHBIX IIPOAYKTOB, ONWHBL. ['eHeTHueckas cucreMa
arpoOaKTepuu: KPYITHBIE TJIA3MHIBI U JIBE XPOMOCOMBI (KOJbIIeBass W JMHeWHas). Ti-Tutazmuna,
Haclle/IOBaHHE CBOMCTB BHUPYJIEHTHOCTH, cTpoeHue Ti-rutazmuzpl, 3HaueHue T-JIHK. I'enwr Ti-
IUIa3MUbI  ceMeiicTBa  VIF, TEHbl BHUPYJICHTHOCTH, KaraboiuM3Ma ¥  KOHBIOTaTHBHOTO
pacnpoctpaHenusi. DakTopsl BUPYICHTHOCTH B XpoMocomax, reHel cemeicrBa chn. T-JIHK,
npsimble KoH1EeBble moBTopel T-JIHK u ux ¢dynkuus, renst T-/IHK — nocpennuku npu cunrese
¢uTorapmMoHoB. MexaHM3M Te€HETHYeCKOW KoJIoHM3auuu, craauu nepeHoca T-JIHK u3 renoma



arpo0aKkTepuy B FeHOM pacTeHHsI-xo3siMHa. Ponb B mporiecce nHGUIMPOBaHUs TeHOB Ti-Tu1a3Musl
U TEHOB OaKTepUaIbHOM XpOMOCOMBI. buoTrexHosiorus pactenuii. CuctemMa OMHApHOTO BEKTOpPA
Agrobacterium tumefaciens, kak camblii pacpOCTpaHEHHBIH TOAXOA K CO3JaHUIO0 TPAaHCTCHHBIX
pactenuii. CTpoeHre OMHAPHOTO BEKTOpa, XeJNepHas U BeKTOpHas mia3Musl. [IpuHiun co3panus
TPAHCT€HHBIX PACTEHUH C TOMOIIBI0 CHUCTEMbl OMHAPHOTO BEKTOpa. Pa3nmuyHble HampaBiIeHHUS
UCIOJIb30BAHUSA  JTOCTHIKEHUS OMOTEXHOJIOTMM  pAacTeHHWH,  CcO3JaHHME  TEeHETUYECKU
MOJU(UIMPOBAHHBIX PACTEHHH, HMCIIOJIB30BAaHUE CHCTEMBI OMHAPHOTO BEKTOpPAa B T€HETUYECKOM
aHause.

Hcropuss uccrnepoBanusi KiyOeHbKOB 0000BbIX pacteHuit. PabGorer ®Dymmyca (1542),
Manenuru (1675), Boponunna (1866), ®panka (1879), Xetipurens (1888), beiiepunka (1888),
[TpaxmoBcku (1890) u nap. umccinemoBareneii MUKPOOHO-PACTHTENBHBIX CHUMOHMO30B. OTKpBITHE
a30TO(UKCUPYIOMINUX KOPHEBBIX KIIyOEHBKOB U KIIyOCHbKOBBIX OakTepuil. COBpeMEeHHbIN B3I Ha
azorodukcupyromuii cumomuo3. duiorenernueckue rpynmsl Rhizobium u Frankia, MmukpoOHbIi 1
[IMaHOOAKTEPUATBHBIN a30THUKCUPYIOMNA CUMONO03. DTarbl B3aMMOICUCTBHS MKy OaKkTepue u
pacTeHHMeM Ha TyTH oOpa3oBaHus cuMmOuo3a. ['eHeTHYecKue OCHOBHI 000OBO-PU300HATHLHOTO
cumbuoza. l3MeHeHHe TEeHHOM OJKCIPEecCHH B CHUCTEME pacTeHUe-KIyOeHbKOBasi OakTepws.
bakrepuanbubie rerbl, NOd-akTopbl, 0ObIUHBIE M XO3sIMH-CIICIM(UIecKue reHbl. [ eHbl pacTeHuil,
paHHUE U MO3HHUE TC€HBI-HOYTUHBIL.

3.4. Muxopu3za: cuM0H03 MeK1y PacTeHHUSIMH U rpudamMu

dyH/IaMEHTAJIbHOE 3HAYEHHE MHUKOPHU3HBIX AacCOIMalUi Il OOJBIIMHCTBA HAa3E€MHBIX
pactenuii. Paznuunbie Tunbl Mukopus. OcCOOEHHOCTH CTPOCHUS apOyCKYISIPHOM U IKTOMUKOPHU3BI.
Ponp  XxuMmHYecKMX ~ CHTHAJIOB B MHUKOPU3000pa3oBaHuU.  ApOyCKyssipHass  MHUKOpHU3a
(3HIOMHKOpHU3a), paACHpPOCTpaHEHUE, JTambl KoJoHW3auuu rpubom pactenus. CrpoeHue,
dbopmupoBaHue ampeccopuyma, apOyckynel © merenb. JIBe Mopdonormyeckue (bopMBI
SHIOMUKOPHM3HOM acconmanuu “Arum” u “Paris”. DKTOMHKOpH3a, PacHpOCTPAaHEHHE, OSTallbl
(dhopMUpOBaHHS, CTPOCHHE SKTOMUKOPH3bI, 3HAUCHUE MAHTUU U CETH XapTura. M3MeHeHue TeHHOI
SKCIIPECCUM TMPU MUKOpPU3000pa3oBaHuu. ['eHbl pacTeHuss U Tpuba, MHAYHUHUPYIOIIHECS MpU
MUKOpPH3HOM cuMOno3e. CUMOMOTHYECKHE TEHBI, I'€Hbl 3aIllIMTHOTO OTBETa, T'CHBl HMMCIOIINE
TOMOJIOTHIO C KITyO@HbKaMH PacTeHUH.

3.5. DH10cMMON03 Y ’KMBOTHBIX: HACEKOMbIe U 0aKTepuHn

CumMOunoTHyecKne MHKPOOPTaHU3Mbl HACEKOMBIX, PaclpoCTpaHeHHEe, WX (PUIIOreHeTHYecKoe
MHoroo0pasue. Jlokanuzanus CHUMOMOTHMYECKMX MHUKPOOPIaHHM3MOB B OpraHU3Me HaceKOMOro.
MuKpoOpraHu3Mbl,  3aceisiollle  KHUIIEYHUMK W BHYTPUKJIETOYHbIE  CHMOMOTHYECKHE
MOKpPOOPraHU3Mbl, OaKTEpPUOLUTHI — KIETKH HACEKOMOI'0, 3aceleHHblE MHKPOOPTraHU3MaMH,
CTpOCHHE, JIOKAU3allus B OpraHu3Me HaceKoMbIX. OcoOble YCIOBHS KOIBOJIIOLMHU T'€HOMOB
CUMOMOTHYECKUX MUKPOOPIaHM3MOB HAceKOMbIX. ['eHeTHMueckas opraHu3alus CUMOMOTHYECKHX
MHKpPOOPraHU3MOB Ha mpumepe Oaktepuii poga Buchnera. Ctpoenue reHoma Buchnera, siienue
MUHHMM3ALKUN OaKTEpPUATbHOTO M€HOMa U MEPEHOC YacTU IeHOB B KJIETKY HAaCEKOMOI'0-XO03sMHa,
amruiiukanus cuMouoTryeckux reHos. CrocoObl nepesaya CMMOMOTHYECKMX MUKPOOPTraHU3MOB
B Psily IOKOJIEHUM HaCEKOMBIX, TPAHCOBAPUAJIBHBIN IEPEHOC.

Pasnea 4. TEHETUKA YCTOMYUBOCTHU

4.1. 'eHeTHYeCKU KOHTPOJIb YCTOHYMBOCTH OPraHu3ma K paktopam cpeabl

[TonsTue o QaxkTopax oOKpykaromeil cpenpl. ['eHeTHdeckas AeTepPMHUHHUPOBAHHOCTH
YCTOMYMBOCTH K (pakTopam cpebl. KCeHOOMOTHKM U MEeXaHU3Mbl YCTOMUMBOCTH K HUM Ha IIpuMepe
HaceKoMBIX. brmoxmmmueckme MeXaHWU3MBI ITOBBIIIICHUS YCTOI\/’I'-II/IBOCTI/II H36€FaHI/Ie, YCUIICHUE
O6apbepoB, MeTabOJIMTHUECKAsT JETOKCU(UKAIMS, OClabieHHe YyBCTBUTEIBHOCTH MOJICKYI-
mumieHed. ['eHeTmdeckne MeEXaHW3MBI MOBBITIIEHUS yCTOﬁqHBOCTHZ TOYKOBBIC MYTallWH,



aMIUTUUKAIsI TCHOB, HHAYKIUS TeHOB ceMeicTBa P450, XpOMOCOMHBIC TIEPECTPONKH, HHIYKIIUS
TPAHCIIO3HIIHNA MOOUIBHBIX TEHETHIECKHUX JJIEMEHTOB.

KceHoOMOTHKM — BeIIeCTBa, YYKEPOAHBIC /sl OpraHu3Ma. VICTOYHHUKH MOCTYIUICHUS
KCEHOOMOTUKOB. MeTabom3M KCEHOOMOTMKOB W €ro OCHOBHBIE (a3bpl: Moaudukanus u
KOHBIOTaIMsl. XapaKTepUCTHKa dTanoB Merabonm3ma. [lepas aza, cucrema MHUKPOCOMAIIBHBIX
nepokcuaas P450, hpyHkImu oOpa3oBaHus B MOJICKYJIaX THAPOGUIBHBIX (PYHKIIMOHATBHBIX TPYIII C
JIETOKCUKAIIMEe JIeCATKOB ThICAY BemecTB. Bropas ¢aza werabonm3mMa KCEHOOMOTHKOB,
(YHKIIMOHATILHOE 3HAYCHUE TIIYyTaTHOH TpaHcdepa3. 3HAUYCHUE W IMPOHUCXOXKICHHE CHCTEM
MeTa00J13Ma KCCHOOMOTHKOB.

4.2. Cucrema 0eJIKOB TEMJIOBOI0 MIOKA

OOHapyXeHre HHIYKIIMU SKCIIPECCUH OEIKOB TEIIOBOro moka Putoccoit (1962) y muanHOK
npo3oduisl. Cuctema OENIKOB TEIJIOBOTO IIOKA, 3HAYEHWE M MEXaHWU3Mbl MHIIYKIIUU B OTBET HA
neiicTBue  HEONAarompusiTHBIX  (aKTOpOB. YHHUBEPCATbHOCTH U BBICOKAs  HBOJIIOLIMOHHAS
KOHCEpPBATUBHOCTh CHUCTEMbI OEIKOB TEIJIOBOTO IIOKA JUIsl MPEACTaBUTENCH PacTUTEIBHOTO U
KUBOTHOTO MHpa, IpokapuoT u 3ykapuot. daktop TeruoBoro moka (OTIH), coopka dakropa
TEIUIOBOTO IIIOKa B OTBET HA TMOBBIIICHUE TEMIIEPATyphl, €ro pojb B AaKTHUBAIIMU YPOBHSA
TpPaHCKpUIILIUU TeHOB OenkoB TerioBoro moka (BTL), perymnsaius akTuBHOCTH (pakTOpa TEIIIOBOTO
moka. OyHKIMKY OEIKOB TEIIOBOTO IIOKA, MOHATHE O IIAlepOHaX, KaKk O OelikaxX yJacTBYIOIIUX B
MOAJEPKAaHUU TPOCTPAHCTBEHHON CTPYKTYpbl KIETOYHBIX O€sKOB. 3a0ojeBaHUs, CBS3aHHBIE C
HapylICHHEM B CHCTeMe OEIKOB TEIUIOBOTO IIOKA, NMEPCIEKTHBBI MCIOJIL30BaHUS aKTHBATOPOB
BTIUI B hapmakooruu.

4.3. DapmakoreHeTuKa

PapMaKOreHETUKa- COBPEMEHHBIM pa3Jel SKOTCHETHKH YeJIOBEKA, H3Yy4arolldd poJib
IeHEeTHYeCKUX (PakTopoB B (OpMHPOBAHUU (HapMaKOJOTHUYECKOTO OTBETa OpraHM3Ma YeJOBEeKa Ha
nekapcTBeHHble cpeacTBa. [lpenmer u 3amaum ¢apmakoreHeTuku. I[lapaaurma coBpemMeHHOM
(dapMakoreHeTUkH. ['eHeTHYeckne OCOOCHHOCTH MALMEHTOB C Pa3IMYHBIM (PapMaKoJIOrH4eCKUM
orBeroM. KimHnueckoe 3HaueHue (¢apmakoreHeTHkd. Paspaborka JIHK-ummos, xoTtopsie
MIO3BOJISIFOT ~ ONPEIENATH  IOCIEAOBATEIBHOCTH BCEX HU3BECTHBIX TI€HOB, OIPEIEISIOLINX
(apMaKoJOTMYEeCKUIl OTBET Ha pa3jIUYHbIE JIEKapCTBEHHbIE cpencTBa. [IOMCK HOBBIX T'€HOB M
MYTaIUi, KOTOpble 00YCIOBIUBAIOT MPEIPACIONOKEHHOCTh K TEM WM UHBIM HEHPONCUXUYECKUM
3a0osieBaHUsAM. BO3MOXKHbBIE TYyTH MPUMEHEHUS TEHHOM Tepanuy HEHPOIICUXUUECKUX 3a00JIeBaHMil.

Paszaen 5. Tokcukoreneruka

TokcukoreHeTnka (TeHEeTHYECKass TOKCHUKOJOTHS) — pa3lel JKOJIOTHYECKOW T'€HETHKH,
I/I3yllaIOHII/II71 TCHETUYCCKHUEC ITOCICOACTBUS 3&Fp$I3H€HI/I$[ OKPY)KaIOHIeﬁ cpej:[m: I/ICTOpI/ISI, 3aJa4u,
METOJIbI, 3HAaUCHHE.

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

Pa3HooOpasue myrareHoB. MyTareHsl pU3n4ecKoi MPUPOABI - OTKPHITHE, PA3HOBUIHOCTH.
Honuszupytomias 1 HeMOHU3UpYIomias paaranus. DPPeKTUBHOCTh BO3IECHCTBUS Pa3IUYHBIX THUIIOB
9JIEKTPOMArHUTHOI'O H3JIy4EHUs B 3aBHCHUMOCTH OT DSHEPIMM KBaHTA, THIIA KOPITYCKYJISIPHOTO
u3nydeHus. EIWHUIBI u3MepeHus A03bl HoHu3upywimed u Y@-paguarnuu. OcoOEHHOCTH
paguanMoOHHOIO MyTareHesa.

MyTtareHsl XUMHYECKON PUPOJIBI - OTKPBITHE, KIIACCU(PUKALINS, OCOOCHHOCTH XUMUYECKOTO
MyTarese3a. MyTareHbl, Hy)KJalOIHecs B XUMUUECKOU UITH META0OTNYECKON aKTUBAITHH.

MyTtareHsl OMOIOTHYECKON MPUPOIBI — OTKPHITHE, PA3HOBUIHOCTH, OCOOCHHOCTH

MH(EKIMOHHOTO MyTareHesa.

5.2. Kpurepuu reHeTH4eCKO AKTUBHOCTH 3arpsi3HUTE/ICH OKPY KaloLeil cpeabl



ITepBuunbie noBpexaeHus B JJHK kak kputepuii reHETUUECKON aKTUBHOCTH MOJUTFOTAHTOB.
[Tpupona nepsuunbix noBpexaenuit J|HK, nanynmpoBaHHbIXx MyTareHaMu (PU3NUECKON TTPUPOIBI.
IIepuunbie noBpexacHus JHK, uHaynupoBaHHble XMMUYECKMMM BEIIECTBAMHM Ha IIPUMEPE
HEKOTOPBIX XUMUYECKUX MyTareHOB. MeTo bl BbIABICHUS NIEpBUYHBIX NoBpexkaeHui JIHK.

IIpoueccsr penapauun JAHK, ycrpanstomue nospexaenus JHK. Tumnsr npoueccos
penapanuu — HopMaibHblEe U UHAYIMOenbHbIe. Vcnonb30BaHne pe3yabTaTOB U3YUYEHHUS MPOLECCOB
penapanuu JIHK 11pu oLleHKe T€HEeTUYECKOW aKTUBHOCTH TOJUIFOTAHTOB.

MyTauuu Kak KpUTEpUH T€HETMYECKOW aKTUBHOCTH. THIBI MyTalluid, U3y4aeMbIX
IIPU OLIEHKE T'€HETUYECKOW aKTUBHOCTH, METO/bI BBISBICHUS T'€HHBIX U XPOMOCOMHBIX MyTaluil y
MIPOKAPUOTUYECKUX U 3YKAPUOTUYECKUX OPraHU3MOB.

KanneporeHHOCTH (hakTOpPOB 3arps3HEHUsT OKpy X atomien cpeabl. Koppensiun Mexny
pe3ynbTaTaMu OLICHKU F€HETUYECKON OMaCHOCTHU MOJUTIOTAHTOB € MTOMOILBIO PAa3HBIX KPUTEPHUEB.

5.3. TecT-cucrembl J1Ji51 H3yYeHUS FeHETHYECKOH AKTUBHOCTH MOJUIOTAHTOB.
HanpagJ/ieHusl OlleHKU FreHeTUYeCKUX PUCKOB
[ToussitTue o Tect-cucremax. TecT-CUCTEMBbl C HCHOJIB30BAHMEM MPOKAPUOTUUYECKUX U
YKapUOTHUUECKUX MHUKPOOPTaHU3MOB, MX JIOCTOMHCTBA M HEIOCTaTKU. TecT-cucremMa OWMca C
y4eTOM MEeTa00JIMYeCKON aKTUBAIUU. TeCcT- CUCTEMBI C MCIOIb30BAaHHEM OPraHU3MOB PAaCTEHUI U
JKUBOTHBIX. Te€CT-CUCTEMBI C HCHOJIb30BAHUEM KJIETOK 4esioBeKa. [IpuumHBI OTCyTCTBUA
YHUBEPCAIbHOU T€CT-CUCTEMBI.

Ckpununr. IlpoceuBaromiass W mojHas TporpaMma CKpHUHHHTa, OaTapeu
HCIIONB3YIOLUIUXCS  TECT-CUCTEM. ['€HEeTMYEeCKMH MOHMTOPHUHI KakK 4YacTb 3KOJOTHMYECKOTrO
MOHHMTOPHUHIA, €r0 UENU U 33/1a4i. [ eHeTHYEeCKUII MOHUTOPUHT NOMYJIALUN )KUBOTHBIX U PACTEHUM.
MOHUTOPUHT YeJIOBEYECKHUX MOMYISALUMN.

5.4. IlyTu npe1oTBpalIeHUs] HJIM MUHUMH3AIUA FreHeTHYEeCKUX PHCKOB

Pe3ynbrarhl OIEHKM TEHETHYECKUX OMACHOCTH 3arps3HUTENCH OKpYXKaIoleH Cpeibl,
pelIeHus o MOJYYEHHBIM pe3yJIbTaTaM, UCIIOJIHEHUE MPUHSTHIX PELICHUN.

Bo3moxxHOCTH mpeoTBpallieHus 1 MUHUMU3AIUA TeHETHUYECKUX PUCKOB. AHTUMYTareHes,
3aKOHOMEPHOCTU U MEXaHU3Mbl. AHTUMYTAareHbl.

4.3.2. IlepeyeHb CEMUHAPCKHUX, IPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne HanmeHnoBanue TpynoemkocTh OueHounble | DopMupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacrna KOMIIeTEHIIN U
U TeMbl NMPAKTHYECKUX U Bceero N3 Hux (MHIMKATOPBI)*
JIaGOPaTOPHBIX padoT | yacos NMpaKTHYecKast
MOATOTOBKA
1 2 3 4 5 6 7
1 | Temal [lpenmer u cTpykTypa 2 -
JKOJIOTMYECKOU
TE€HETHKHU
2 | Tema?2 IpescTaBieHne o TeHe, 4 4 Kosnoxsrnym IK-1
copmynuposannoe I Pemenne HJIK nk 11
Mennenem. PasButue KOHTPOJIb-
IPEJICTABIICHUS. O TCHE HBIX 387124
Ha OCHOBE JIaHHBIX
KJIACCUYECKOU
TE€HETHKH.
3 | Tema3 MounekynsapHas npupoaa 8 6 Komnoxsuym K-1
U (DyHKUIMOHHPOBAHUE Pewenne UK nk 1.1
reHa. KOHTPOJIb-




HBIX 3aJa4

4 | Tema 4 CrpyKTypa NpOKapHOTH- 8 Kosnoksuym IK-1
Y4EeCKOTO0 W DYKapUOTH- KonTtpons- HJ[Knk 1,
YE€CKOIro IreHa. HBIC

Borpockil 11

5 | Temas Opranusanys reaoma y 4 Komoksuym NK-1
IPOKAPHOT U IYKAPHOT. Pedepar HJIK nx 11

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

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

KOHTPOJIb-
HBIX 3a7a4
8 | Tema8 CuMOHOreHeTHKa. 4 Kosnoksuym MK-1
KonTpob- H,Z]R' nK11
HBIC
BOIIPOCHI
Pedepar

9 | Tema9 T'enetuxka 4 Komnmoxsuym K-1

YCTOWYUBOCTH. Pemenne HJIK nk 11
KOHTPOJIb-
HBIX 33734

10 | Tema 10 TokcukoaoruuecKast 10 Kosnoksuym MK-1
IEHETHUKA, €€ MPOOIIEMEI Pemenue HJIK nk 11
U 3aa4u. KOHTPOJIb-

HBIX 33724

11 | Temall Kputepun renernyec- 6 Komoksuym IK-1
KOM aKTMBHOCTH 3a- Konrposs- HJIK nk 11
IPA3HUTEIIEN OKPYKaIO- HBIC
et cpensl. TecT- BOIPOCHI
CHCTEMEI.

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

4.3.3. TlepeueHb TeM (BOMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3yYeHHUe
CTYJACHTAMM B PaAMKaxX camMocTosiTeJbHoil padorsl (CPC)

Ne n/m Tema 3aganue ®opmMupyemasn HNIAK
KOMIIeTeHIIHsI
1. Tewma 1. N3yunth TeopeTndecKuit IK-1 HJIK nki4
IIpenMer u cTpyKTypa | MaTepuai o BOIPOCY:
3KOJIOTUYECKOM «MeToabl TEHETHUKH U
TE€HETUKHU JKOJIOTUI.




Tema 2. N3yunTh TeopeTHdecKuit IK-1 HJIK nxi1
[IpencraBieHue o reHe, | MaTepUal 1o BOIPOCAM:
chopmynupoBanHoe ['. | «XapakTepucTuKu
Mengaenem. Pa3Butue | amielbHBIX u
MPEJICTABICHUS] O TE€HE | HeaIeIbHBIX T'€HOB,
Ha OCHOBE JIaHHBIX | ayTOCOMHBIX u
KJIACCHUYECKOM CICIUIEHHBIX C TIOJIOM
TE€HETHKH. reHOB. 3aKOHOMEPHOCTHU
MOHO- ¥ TIOJUTUOPUTHBIX
CKpPEILIMBAHUI,
Tewma 3. N3yuuTh TeopeTnuecKuit IIK-1 HJIK nx 3.1
MonexyisapHas MaTepual 1o BOIpocam:
npupoa u | «Ctpoenue u
(byHKIMOHUPOBAaHUE (GyHKIMOHUPOBAaHUE
reHa. HK», «CBoiicTBa
TE€HETUYECKOT0 KOJIay.
Tema 4. N3yunth TeopeTudecKui IK-1 HJIK nx 3.1
Crpykrypa MaTepual mo BOmpocam:
npokapuoruyeckoro u | «IIposiBieHue akTUBHOC-
JYKapUOTHYECKOTO TH TreHay, «Perymsmus
reHa. AKTUBHOCTH TeHa,
«uromnazmaruueckue
TEHBIY.
Tema 5. W3yunth TeopeTndeckuit IIK-1 HJIK nx 3.1
Opranuzanys reHomMa y | MaTepuali 1o BOIpocam:
MPOKAPHUOT U YKapuoT. | «LlurorminazmaTudeckuii
TCHOM, «I'eHomuka,
CTPYKTypa TE€HOMHUKNY,
«HectabMiIbHOCTH TEHO-
Ma. [lonBuxHbBIE TeHETH-
YECKHUE DIIEMEHTBI».
Tema 6. N3yuuts TeopeTnyeckuit IK-1 HJIK nk 3.1
N3meHunBOCTH, €€ MaTepHal 1o BOmpocy:
bopmpl, «Mexanusmbel  MoauQpu-
OMOJIOTHYECKOe KaIyi», «Poib
3Hau€HUE U poJib B MoauduKaui B anarnra-
aJanTanuu 10050500 «MexaHu3Mbl
OpraHU3MOB. KOMOWHATUBHOW H3MEH-
YUBOCTH y NpPO- U JyKa-
puot», «MHCEepIHOHHBIE
MyTanum», «IMUTE€HETU-
YyecKasi '3MEHYHBOCTD.
Tema 7. N3yuuTh TeOpeTHUECKUI IK-1 HJIK nk 3.1
I'enernueckue MaTepral Mo BOMPOCAM:
IIPOLIECCHI B «DaKkTopbl AMHAMUKH
MO YJISTIHSIX. TFeHETUYECKOUN CTPYKTY-

PBI TIOMYJISIIIAH, KX
MHUKPOIBOJIIOIHOHHAS
3¢ (HEKTHBHOCTHY.




8. Tema 8. N3yuuts Teopernyeckuit IIK-1 HJIK nk 1.1
CuMOuoreHeTrka. MaTepual 1o BOIpPOCaM:
«Tunsl CUMOMOTHYECKUX
B3aMOOTHOLIEHHEY,
«IIpumepsl 3x0510r10-
TCHETHYCCKHX MOJICIICH,
«KonBomronus cumouo-
TUYECKUX OPraHU3MOBY.

9. Tema 9. N3yuuth TeopeTnyeckuit IIK-1 HJIK nx 1.1
I'eneruka MaTeprall o BOMPOCAM:
YCTOMYUBOCTH. «Kcenobnotuku, nx

MIPOUCXOXKICHHUE U
Metaboau3my, «beaku
TEIIOBOIO IIIOKA,
TEHETUYECKUN KOHTPOJIb
HX CHHTE3a».

10. Tema 10. H3y4nTh TEOpETUUECKUI IK-1 HIK nx 1.1
Tokcukonornyeckas MaTepHal 110 BOIIPOCaM:
TeHEeTHKa, ee pobuemsl | «PazHooOpa3ue Xumu-
U 3a]1a4u. 4ECKUX MYTarcHOB»,

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

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

OMacHbIE TUIIBI pernapa-
muu JJHK», «MeToasl
BBISIBIICHUSI Pa3JIMUHBIX
TUTIOB MyTaIui».

12. Tema 12. H3yynth TeOpeTHYECKUI IK-1 MK nx 1.1
Crparerusi olieHKH MaTepHai 1o BONpocaMm:
TEHETHUUYECKOTO PUCKaA «CucreMbl CKpUHUHTA U
3arpsi3HEHUs] OKPYKal0- | MOHUTOPUHTA B

e cpensl. [lytu ero T€HOTOKCUKOJIOTUN»,
MHUHHAMU3AIHAH. «Bo3moxxHOCTH
AHTUMYTareHes3ay.

4.4. MeToanyecKue YKa3aHUs 10 OPraHU3aALHH CAMOCTOSITeJIbHON PadoThl CTY/IEHTOB
CamocrosTenbHas paboTa CTYIEHTOB SIBJIETCS COCTABHOM YacTbl0 Y4eOHOro Ipolecca |
MMeeT IeJIbI0 3aKpEIIeHHE U YIIyOIeHne MOTYyYeHHBIX 3HAaHUH U HaBBIKOB, TIOUCK U MPUOOpETEHHE
HOBBIX 3HAHUH, a TaK)KE BBIIOJHEHUE y4EOHBIX 3a/JaHUM, OJTOTOBKY K MPEICTOSIIIUM 3aHSITUSM,
3ayeTaMm U dK3aMEHaM.
JUis opraHu3anuy caMOCTOSITEIbHOM pabOThl MO AMCHUIUIMHE «ODKOJOIMYECKash TeHETHKa»
UCTOJIB3YIOTCS cleaytomue (opMbl CAMOCTOSTENIbHON yueOHOW paboThI:




- Pabota HaJ KOHCIIEKTOM JICKIIHH.

- [lon6op, n3ydyeHue, aHaIu3 peKOMEHIOBAHHOU JTUTEPATYPHI.

- Hanimcanue pedepaTtoB, MOArOTOBKA JTOKIAI0B.

- CaMocTosITeIbHOE U3yUEHHE OTACIbHBIX TEM, TaparpadoB, HE U3JI0’KEHHBIX B JIEKIINU.

- IloaroroBka K IpPakTUYECKOMY 3aHSATUIO COCTOMT B TEOPETHUYECKOM IIOJATOTOBKE U
BBINOJIHEHUH [TPAKTUYECKHX 3aaHul (peleHne 3a1a4, OTBEThI Ha BOIIPOCHI U T.1.).

- [ToaroroBka K TECTUPOBAHUIO.

Iucbmennvie pabomol. [l W3ydeHUs TEM, HE W3JIOKEHHBIX B JIEKLIUH, PEKOMEHAyeTcs
HCII0JIb30BaTh OCHOBHYIO M JIONIOJIHUTENBHYIO JIMTEPATYPY, @ TAKKE MCTOUHUKU, HAWJECHHBIC TPU
NOMOIIM HH(OPMALMOHHO-CIIPABOYHBIX M IOUCKOBBIX cHUcTeM. /[lnd 3akpemsieHus Marepuana
peKOMeHayeTcs JenaTh KpaTKMe KOHCHEKThl 1O Teme. KadecTBO BBINOJIHEHHOW pPabOTHI
OLIEHUBAETCs B XoJe OOCYKIAEHHS JaHHBIX BOIPOCOB IpPH IPOBEAECHUU KOJUIOKBUYMa IIO
COOTBETCTBYIOILIEH TEME U BBIIIOJHEHUIO MHCbMEHHBIX KOHTPOJIBHBIX padoT (cMm. 1. 4.3.1).

Pegepam — popma nuceMeHHOHN pabOThI, KOTOPYIO PEKOMEHYETCS IPUMEHSTh P OCBOCHUU
BapUaTUBHBIX (MPOQWIBHBIX) AUCHUIUIMH mpodeccruoHanbHoro mmkiua. llpeacraBuser coOoi
KpaTKOe M3JIOKEHUE COJCpXkKAHUS HAy4YHbIX TPYIOB, JIUTEPATYpHl IO onpeneneHHoN Teme. O0beM
pedepara moxer gocturatb 15-20 cTp.; BpeMms, OTBOAMMOE Ha €r0 MOATOTOBKY — OT 2 HEIENb 10
Mmecsina.  [loaroroBka pedepaTa mHoapa3yMeBaeT CaMOCTOSTENBHOE HM3YyYEHHE CTYIEHTOM
HECKOJIbKUX JIMTEPATYPHBIX MCTOYHHKOB (Y4eOHHMKOB, MOHOTpaduii, HAYYHBIX CTaTe€d W T.J1.) IO
OIpe/IeIEHHON TeMe, He pacCMaTpUBAeMOM MOAPOOHO Ha JIEKLMH, CUCTEMATU3aLUI0 MaTepraia U
KpaTKoe ero usioxkeHue. llenp HamucaHus pedepata — IPUBUTHUE CTYAEHTY HABBIKOB KPATKOIO U
JTAKOHUYHOT'O IPECTaBICHUsI COOPAHHBIX MaTepPHAIOB U (PAKTOB B COOTBETCTBUHU C TPEOOBAHUSIMH,
MPEIbSBIIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIIOYAET:

- TurynbHbI JIUCT.

- ConepxaHue.

- Beenenue, rie xpatko Gopmynupyercs npobiema, enb u 3a1a49u pedepara.

- OcHOBHas yacTb paOOThl COCTOMT M3 HECKOJBKHX DPa3/ieloB, B KOTOPHIX H3Jaraercs CyThb
TeMBbI pedepara.

- 3aKJIIOUEHHE.

- CIMCOK HCITOJIb30BAHHOM JINTEPATYPHI.

IIpu odopmiiennn pedepata claeayer MNPUAEPKUBATBCS TEXHUYECKHX TpeOOBaHMH,
MpeIbABISEMBIX K pedpepaTaM U KypCOBBIM paboTaM, UMEIOIIMXCs Ha Kadeape.

Kpurepuu ouenuBanus pedepara:

- OlleHKa «OTJIMYHO» BBICTABJISIETCS B TOM Cllydae, €Clid B pedepare MOJHOCThIO PacKphITa
TE€Ma, IPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSIHME BOIPOCA, MaTepHal H3JI0KEH JIOTUYHO,
MOCJIeZI0BAaTENbHO, MpHUBENEHO He MeHee 10 mauTepaTypHBIX MCTOYHMKOB (Cpeiu KOTOPBIX
npeoOianaer JuTeparypa 3a mocienHue S5 neT), pedepar opopmieH B COOTBETCTBHU C
TEXHUYECKUMHU TPeOOBaHUSIMHU, NPEABABIAEMbIMU K TAKOT'O pojia paboTam.

- O1eHKa «XOpOIIOo» - TeMa PacKpbITa, MPHUBEJIEHO J1OCTaTOYHOE KOJIMYECTBO MaTepHasa, HO
IIPY 3TOM MaTepHall B HEJOCTaTOYHON CTENEHH NTPOaHAIN3UPOBAH aBTOPOM, oopMieHHE pedepara
COOTBETCTBYET TEXHHUUYECKUM TPEOOBAHUSM.

- O1eHKa «yIOBJIETBOPUTEIIBHO» - T€Ma PACKpbITa MOBEPXHOCTHO, MaTepual MPUBEJIEH Kak
npocTas KoOHcTaTalus (akToB, HE MPOAHAIM3UPOBAaH, B O(GOPMIIEHMM HMEIOTCS TEXHUYECKHe
HEJ0CTaTKH, CIIUCOK JIUTEPATYPhl COJIEPKUT MEHEE 5 UICTOYHHUKOB.

- OneHka «HEYIOBIETBOPUTEIBHO» - TeMa HE PACKpBITA, CKYAHBIH 00bEM NPUBEAECHHBIX
MaTepuasoB.

Yemuvui 0oknao — 310 coobuienue B TeueHue 10-15 MuH, B KOTOPOM CTYAEHT B JJAKOHUYHOMH
dbopMe JOKEH H3JI0XKHUTh MaTepuasl MO0 COOTBETCTBYIOLIEH TeMe, MPUICPKUBASCH CIENYIOLIETO
IUIaHa: BBEJECHHE, OCHOBHAs 4acTh, 3akiroueHue. Jlokmax compoBOXKAAETCS NpEe3eHTALMEH,
OTpaKarollledl OCHOBHBIE IOJIOKEHMSI IO COOTBETCTBYIOIIEH TeMme, BKIIIOYAIOIIEeH HarisiaHble
MaTepHuaisl (cxembl, Tabnuuel, GoTo U T.A4.). [Io OKOHUaHMM JOKJIa/a CTYACHTY 33aJal0T BOIPOCHI,



KaK TpenojiaBaTelib, TaK M CTYIEHTHI, HA KOTOpbIC MOKIATYHK JOJDKEH JaTh HCUEPIIBIBAOIINE
OTBETBHI.

Kpurepuu onieHuBaHUs YCTHOTO AOKJIAAA:

- OmeHka «oTIMYHO». B JOKIaje TMOJHOCTBIO pAcKphITa TeMa, IPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYAEHT CBOOOAHO BIIAJEET MATEPUAIOM, M3JIaraeT ero
JIOTHYHO, TOCIIEIOBATEIbHO, JAKOHUYHO, COOJI0Aasi OCHOBHBIC MpaBHIia KyJIbTYphl peun. Jloknan
COIIPOBOKAAETCS MPE3CHTALMEH, KOTOpasi OTPaXKaeT OCHOBHBIE MOJIOKEHUS JOKJIA/a, IPE3CHTAIUS
COCTaBJICHA TPAMOTHO C COOJIIOJIEHHEeM OOIMX TpeOOBaHHWM, MpaBWiI MIPUGTOBOTO O(HOPMIICHHS,
nojauu rpaduyeckoro MaTepuana, UMEIOTCS CChUIKM Ha MpHUBEIEHHBIE (OTO, PUCYHKH, CXEMBI U
T.JI., IPUBOJUTCS CIIMCOK HMCIIOJIb30BAaHHOM JHUTeparypsl. [Ipu 00CYyKIeHUH JOKIIaaa CTYACHT JacT
MCYEPIBIBAIOIINE, APTyMEHTUPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIPOCHI.

- Onenka «xopoio». Tema packpbITa, MIPUBEICHO JTOCTaTOYHOE KOJIUYECTBO Marepuasa, HO
IpU 3TOM MaTepuaj B HEJOCTAaTOYHOH CTENEHH IMpoaHaTu3upoBaH aBTOpoM. [IpeseHrtamus He B
MOJTHOM CTENEHH COOTBETCTBYET OO0ImMUM TpeOoBaHusM. OTBETHI CTYJCHTa HE Ha BCE BOIPOCHI
SIBJISTFOTCSI UCYEPITBIBAIONTUMH M apTYMEHTHPOBAHHBIMHU.

- O1eHKa «yJTOBIETBOPUTEIHHOY». TeMa packpbiTa HE TIOJIHO, MaTepHall MPUBECH KaK MPOCTast
KOHCTaTaust (akToB, HE NPOAHATM3UPOBAH, CTYACHT IIOKA3bIBAECT IMOBEPXHOCTHBIC 3HAHMSA.
[Tpe3eHTalysi YaCTHYHO COOTBETCTBYET YCTAHOBICHHBIM TpeOoBaHMsIM. [Ipu 0OCyKaeHUU TOKIIaaa
CTY/ICHT HE BCET/a JIaeT MPaBHIbHBIC, NCUEPIIBIBAIOIINE OTBETHI HA 3a/1aBAEMbIE BOIIPOCHI.

- OueHka «HEYIOBJIETBOPUTENBbHO». TeMa J[OKIaga HE pacKpbiTa, CKYIHBIH 00beM
MIPUBEJICHHBIX MaTEePHAaJIOB; MIPE3CHTAINs OTCYTCTBYeT. [Ipn 00Cy)eHun oKIIaaa CTYJAeHT HE JTaeT
OTBETHI WM OHU HE COOTBETCTBYIOT 33JJAHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMaTHKAa KYpPCOBBIX PadoT (IPOEKTOB): HE MPEAYCMOTPEHBI Y4EOHBIM
TJIAHOM.

V. VAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHMUILIAHBI

a) OCHOBHasl JINTepaTypa

1. Unre-BeuromoB C.I'. I'enetuxa ¢ ocnoBamu cenekuuu /C.I.Nure-Beutomos.—C.I1.b.: 1U3x-
Bo H-JI, 2010. -708 c.

2. Ab6unes C.K., I'mazep B.M. Myrarene3 ¢ oOCHOBaMH TI'€HOTOKCHUKOJOTHH: YydeOHOE
nocobue/C.K. Abunes, B.M. I'mazep. — M.; CII6,: Hectop-Hcropust, 2015. — 304 c.

3. Ocrposckast P.M., UemepunoBa B.U. I'eneruka: yuebnoe nocobue/P.M. Octposckas, B.J.
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437 c.
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r) 0a3bI JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H TOUCKOBbIE CHCTEMBbI

1. http://genetics. rusmedserv.com

2. http: //www.geneforums.com

3. http://lwww.nsu.ru/education/genetics

4. http://humbio.ru/genetics.htm

5.http:www.krugosvet.ru/Genetika/html Coro3 o6pa3oBarenbHbIX caiiToB - EcTecTBeHHBIE
HAYKH

6. http://tusearch.blogspot.com - IloumcK 53JICKTPOHHBIX KHHT, ITYOJHKAIMi, 3aKOHOB,
I'OCToB Ha caifTax HayYHBIX JIEKTPOHHBIX OMOIHOTEK.

7. Google Scholar —ITorckoBas crcTema 10 Hay4HOMH JINTEPATYpE.

8.Science Research Portal - Hay4nas nmorckoBast cuctema, OCYIIeCTBIISIOIIAS
MOJTHOTEKCTOBBIN MOUCK B )KypHAJIaX MHOTHX KPYIHBIX HayYHBIX H3aTENILCTB, TaKUX Kak Elsevier,
Highwire, IEEE, Nature, Taylor & Francis u ap. Umer cratbu u JOKYMEHTBI B OTKPBITBIX
HayHYHBIX Oasax manHbix: Directory of Open Access Journals, Library of Congress Online
Catalog, Science.gov u Scientific News.

9. Hayunas Dnexkrponnas bubanoreka http://www.e-library.ru

10. Nudopmannonnas cucrema «EnmHOE OKHO J0CTynma K 0Opa3oBaTelNbHBIM pecypcamy»

(http://window.edu.ru)
11. OBC «FOPAWT». Anmpec nocryma: https://www.biblio-online.ru/
12. OB Usnatesnbckoro meHTpa «Akagemusi». Aapec gocryma: http://www.academia-moscow.ru
13. http://www.fptl.ru/biblioteka/biotehnologiya.html
14. Coro3 00pa3zoBaTenbHBIX CAaliTOB - ECcTecTBEHHBIC HAYKH

15. http://tusearch.blogspot.com - [Towck 31eKTPOHHBIX KHUT, MyOJuKaiuii, 3akoHoB, ['OCToB
Ha caliTaX HAYYHBIX JJICKTPOHHBIX OMOIHOTEK.

16. Google Scholar —TTorckoBas crcTema 1Mo Hay4HOU JIMTEpAType.

17. Science Research Portal - Hayuynas mnouckoBas CHCTEMa, OCYIIECTBISAIOIIASL
MOJHOTEKCTOBBIH MOUCK B )YPHaJIax MHOTMX KPYIHBIX HAy4YHBIX M3/IaTEILCTB, TakuxX Kak Elsevier,
Highwire, IEEE, Nature, Taylor & Francis u ap. Vet craTbu U JOKYMEHTBI B OTKPBITBIX HAYYHBIX
0azax mannbix: Directory of Open Access Journals, Library of Congress Online Catalog,
Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHO-1a00paTOpPHOE 000PyI0BAHUE!

CneyuanbHvle noMeujeHus.:

AyauTopusi JUisl TPOBEJCHUS 3aHITHI JIEKIIMOHHOTO TUTIa 000py0BaHa:

cneyuanuzupoganroti (yaeOHomn) mebenvio Ha 20 TOCATOIHBIX MECT,

mexHudeckumu cpeocmeamu obydenus. npoekrtop Epson EB-X03, nocka wmenosas;

y4eOHO-HarJIAJHBIMU ~ MOCOOMSIMH, O0O0€CleYMBAIOIIMMHM  TE€MaTHYECKHE WUIIOCTpAllMM IO
AUCHUIUIMHE: IPE3CHTALIUU 110 TEMAM IIPpOTpaMMBI.

AyauTopusi 1uisl IPOBEAEHUS 3aHIATHII CEMUHAPCKOro THIa 000py/10BaHA:

0bopyoosana cneyuanuzuposaHHol (yueonoti) mebdenvio Ha 25 nocadouHvlx
mecm; OOCKOU MeN0BOU, MeXHUYeCKUMU cpeocmeamu odyyenus: npoexmop BenQ
MS52 1P yuebno-naznsaiOHbIMu ROCOOUAMU. NPE3eHMAYULU NO MeMAM NPOSPAMMBL.

KommnbroTepuslii  kjnacc  (ydeOHast — ayauTopus) JJid  TPYNIOBBIX U
WHIUBUyAIbHBIX ~ KOHCYJbTAllMi, TEKYIIErOo KOHTPOJS H  MPOMEKYTOYHOU
aTTECTaIluU, OPTaHU3aIMi CaMOCTOSTEIBHOW pabOThl — AyauTOpusi 00OpyaOBaHA:
cnienuain3upoBaHHon (yueOHoil) meOenpto Ha 20 TOCAJOYHBIX MECT, JOCKOMU
MEJIOBOI; 000pYy/I0BaHA TEXHUYECKUMHU CPEACTBAMU OOYUCHHUS:


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

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

Monoo6nok IRU T2105P — 2 mr.;

Cucremusriii 610k Pentium G3250, Monutop BenQG955 — 1 it

Cuctemnsiii 610k Pentium G3250, Monutop BenQ GL2250 — 1 mit.;

Cucremusrii 610k Pentium G3250, MonuTtop Samsung T200 HD — 1 it

Cuctemnsrii 6710k Pentium G3250, Monutop Samsung T190N — 1 mir.;

Cucremnsrii 610k Pentium G3250, MonuTop Samsung 740N — 1 mr.;

C HeorpaHMueHHBIM JocTynoM Kk cetu HWMutepuer; IIpoexkrop BenQ MXS503; skpan
ScreenVtdiaEcot.

6.2. IlporpaMMHoOe oGecnieyeHme:

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). Jlorosop Ne03-016-14
or 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranmaptabii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0s6psa 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H040ps
2016r JIuu.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
JIunensun Microsoft 41059241.

Office 365 mpodeccuonanbhbiii witoc s ydammxcs. Homep 3akaza: 36ddeS3d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnuyeckue u JIeKTPOHHBbIE CPeICTBA:
[Ipesentanuu mo Bcem Temam (paszenam) Kypca.

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jis  oCBOEGHMA JUCHMIUIMHBL «ODKOJIOTMYECKas TE€HETHKa» NPHUMEHSIOTCS —CIEAYIOLINe
o0pa3oBaTeNbHbIE TEXHOJIOTHU:

- Ungpopmayuonnas nexyusa. JIekuus — 370 cKaToe H3JI0)KEHHE OCHOBHBIX Hay4HBIX (DaKTOB,
YTO sIBNIAE€TCS 0a3oi IS aHajiu3a PacCyKIEHUU, OIICHOK.

- Jlexyusa-euzyanuzayus. YUYUT CTYAEHTOB HpeoOpa3oBbIBaTh YCTHYIO M HHCbMEHHYIO
nH(poOpMalKI0 B BU3yallbHYIO (popMy, uTO GOpMHUPYET Yy HUX NMPOPECCHOHATBLHOE MBIIUIEHUE 32
CUeT CHUCTeMaTH3allMM W  BbIIEICHUS HauboJee 3HAUYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
coJiepkaHusi 00ydeHMs. 3ajqada MpenojaBareisl HCIOJb30BaTh Takue (OPMbI HarJsIHOCTH,
KOTOpbIE Ha TOJBKO JONOJHSIOT CIOBECHYIO HMH(pOpMAlMI0, HO U CaMHU SBISIOTCS HOCHUTEISIMU
nH(popManuu (CXeMbl, PUCYHKH, CIIalIbI-IPE3ECHTAIMM, U T.I.). DTOT BHUJ JIEKLHUU Jy4lle BCETO
UCIIOJIb30BaTh Ha JTale BBEJIEHUS CTYACHTOB B HOBBIM pa3lel, TEMY IHUCLUIUIMHBIL.

- IIpobnemnas nexyus. B otnuune ot cojepkaHUs MH(MOPMAILMOHHOM JEKIUH, KOTOpOe
IpeaIaraeTcss IpernojaBaTesieM B BHAE M3BECTHOrO, IOAJEXKAIEro JHUIIb 3alIOMUHAHHUIO
MaTepuaiga, Ha MNpoOJEeMHOW JIEKUMHM HOBOE 3HAHHE BBOJIUTCA KaK HEU3BECTHOE JUTSE
obyyaromuxcs. [IpoGneMHast JeKIMs HAYMHAETCS ¢ BOIIPOCOB, C IOCTAHOBKU MPOOJIEMBI, KOTOPYIO
B XO0/I€ M3JIOKEHMs] MaTepuana HeoOXOAMMO pemuThb. JIekius cTpouTcs TakuM 00pa3oM, YTO
MO3HAHUsI O0YyYaroIIerocsi MPUOIMKAIOTCS K TOUCKOBOM, HCCIIEIOBATENLCKOM JeSITeIbHOCTH.
3/1ech y4acTBYIOT MBbIIIJIEHHE OOYy4alolerocs M €ro JIMYHOCTHOE OTHOIIEHHE K yCBaMBaeMOMY
MaTepuaiy.



- Jlexyus-deceoa. Ilpeanonaraer HENMOCPEICTBEHHBIH KOHTAKT MPENOIaBaTeNsl ¢ ayAUTOPUCH.
[TpenmymiecTBo Jsekuuu-Oecenbl COCTOMT B TOM, YTO OHa IO3BOJIAET IPUBJIEKaTb BHUMAaHHE
CTY/ICHTOB K HanboJiee Ba)KHBIM BOIIPOCAM TEMBI, ONPEACIATh COJACpPKAHUE U TEMIT H3JI0KEHUS
y4eOHOro Marepuaa ¢ y4eToM 0COOEHHOCTEH CTyICHTOB.

- IIpakmuyeckue 3auamus — 3TO 3aHATHE, TPOBOJUMOE TI0J] PyKOBOJICTBOM IPETIOAaBATENS B
yueOHOI ayIuTOpHM, HAIIPABICHHOE Ha YIIyOJIeHHE HAy4yHO-TEOPETUYECKMX  3HAaHUM U
OBJIQJICHUE  OIPENEICHHBIMA METOJAaMH CaMOCTOSITENbHOW  paboThl, KOTOpoe (OopMHpYET
npakTuyeckue ymeHus. OgHoil u3 GopM NpPaKTUYECKUX 3aHATUI B By3€ SBIISIETCS CEMUHAp.

- Cemunap-uccieooganue. TeXHOIOTUS TPOBENEHUS TAKOTO CEMHHapa MOXET OBITh
pa3IUYHOM, B 3aBUCUMOCTH OT TOTO, KAaKOW METOJl 3aJI0KEH B €ro OCHOBY. B paMkax NUCLMIUIMHBEI
«IKOJIOTHSI MHUKPOOPTaHU3MOBY» IPOBOAUTCS CEMHHAp C TOATOTOBKOW M  3aciyIIMBAHUEM
pedepaToB MO aKTyadbHbIM MpoOiieMaM TEOPUM U MPAKTUKM U IMOCIEAYIOLIMM  HUX
00CYKICHHEM.

- Konnokeuymvr — BUJ y4eOHOIO 3aHSTHSA, IPOBOAUMOIO C II€JIbIO IMPOBEPKU M OLIEHUBAHMS
3HaHU# yvamuxcsa. KOIJIOKBHYM MOXET NHpOBOIUTHCS B (opMe HWHAMBHIYaIbHOH Oecembl
IpernojiaBaTeNss co CTYAEHTOM WM Kak MaccoBblii ompoc. B xone rpymnmoBoro oOcykaeHus
CTY/ICHTBI Y4aTCsl BRICKA3bIBATh CBOIO TOYKY 3PEHUS IO ONPEIEICHHOMY BOIPOCY, 3alIMINATh CBOE
MHEHHE, IPUMEHSS 3HaHMsI, TIOJIY4YEeHHbIE Ha 3aHATHAX 1O MpeaMeTy. B xone KommokBuyMa Takxke
poBepsAroTcss pedeparsl, Apyrue MUCbMEHHBIE PaOOThI CTYJEHTOB, NMPOBOAUTCS 3acCIylIMBaHHE
JIOKJIa/10B.

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

- Jucmanyuonnvie obpaszosamenvHvle MEeXHONI02UU. Ion JMCTAaHIIMOHHBIMU
00pa3oBaTENbHBIMU TEXHOJIOTHUSIMU TTOHMMAIOTCSI 00pa30BaTeIbHBIE TEXHOJOTHH, PEan3yeMbIe B
OCHOBHOM C TNPUMEHEHHEM HH()OPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHun
IUCUUTUIAHBI «[ €HEeTHKa» UCTIOIB3YIOTCS CIICAYIOUINE TEXHOIOTHH:

= KelicoBas TeXHolOrus — (GopMa JUCTAaHLIUMOHHOIO OOyuYeHHs, OCHOBaHHas Ha
MPEJOCTaBICHUN O0yJaromuMcs HH(QOPMAIMOHHBIX 00pa30BaTeNbHBIX PECYpcOB B  BHJE
CHELUAIIM3UPOBAHHBIX HA0OpPOB  Y4€OHO-METOAMYECKMX KOMIUIEKCOB C  HCIOJb30BaHUEM
Pa3MYHBIX BUAOB HOCUTENEH nHpopManuu (KecoB);

" HHTEPHET-TEXHOJOTHs — CIOCO0 JMCTAaHLMOHHON Nepenayu MH(OpMauy, OCHOBaHHbIM Ha
WCTIOJIb30BAaHUHU TJIOOANBHBIX W JIOKAJIBHBIX KOMITBIOTEPHBIX CeTel it oOecredeHus JOoCTymna
oOyyaromuxcs K HH(QOpMalMOHHBIM 00pa3oBaTeNbHBIM pecypcaM H Uil (pOpMHUPOBaHUS
COBOKYITHOCTH METOJIMYECKUX, OPTaHU3AI[MOHHBIX, TEXHHUYECKHMX M TPOTPAMMHBIX CPEJICTB
peanu3alM M YOpaBiIeHHUs YYEeOHBIM HPOLIECCOM HE3aBUCMMO OT MecTa HaXOXKICHHsS €ro
cyobekToB. Mcnonb3yercs O0pazoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIIl. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIHEI'O KOHTPOJIA "
MNPOMEXXYTOYHOM ATTECTALIUU

B kauecTBe OILICHOUHBIX CPEACTB JIi BXOJHOIO KOHTPOJIS OLEHKH YPOBHS 3HAHUM CTYJEHTOB
ucroib3yercst cobecemoBanne. B mporecce coOeceoBaHUSI OICHUBAETCS YPOBEHb BIIAJICHHS
0a30BbIMU 3HAHUSIMU, YMEHHSIMH, HaBbIKAMH, HEOOXOAMMBIMU [ Hayana oOydeHHUs IO
IMCIUTUTAHE «JKOJIOTHYEeCKasi TEHETHKay, OTPEICIISIETCS] CTETIEHb BIIAJICHNUSI HOBBIM MaTEPUAJIOM JI0
Hayaja ero U3y4eHus.

Ouenounvie mamepuansl meKyuiezo KOHmpoasa popmupyromesa é coomeemcmeuu c JIHA

YHUgepcumema
B pamkax nmuciumuiiHbl «JKOJIOTHYECKAash TEHETHKa» WCIOJB3YIOTCSA cienyronme GhopMbl
TEKYIIEero KOHTPOJIS:

- YCTHBIH OIpOC;
- MIChbMEHHas paboTa;
- KOJIJIOKBUYM;
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- pedpepar;

- TECT;

- KOHTPOJIb CAMOCTOSITETLHON paOOTHI.

@DOH/1 OIICHOYHBIX CPEJICTB BKJIFOYACT:

- (oH TECTOBBIX 3aaHMIA 110 TUCITUTUIMHE,

- TEMaTHUKa U MaTepUabl 3a/IaHUH,

- TEMaTUKa U BOMPOCHI K KOJUIOKBHUYMaM,

- mepeyeHb TeM pedepaToB/AOKIAIOB,

- BOIMPOCHI 151 camocTtosaTenbHoro uzydenus (CPC)
- BOIIPOCHI M OWMJIETHI JIJIsl 9K3aMECHa,

- KPUTEPHH OIICHKU 3HAHUH CTYICHTOB.
Ha3naueHue OIIEHOYHBIX CPEICTB: BBIIBUTH chopMupoBaHHOCTh KomnereHIu OITK-3 (cMm. .

).

I[eMOHCTpaIII/IOHHLIe BapMaHTBbI TECTOB JIfl TEKYHIECI0 KOHTPOJIA

Bomnpocs! 111 NOATOTOBKH K KOJJIOKBHYMaM
Tema 1. IIpeomem u cmpykmypa 3K0102U4eCKOll 2EHEMUKU.
MGTO,I[BI, HCIOJIb3YEMBIC B ITCHETHUKE
MGTO,I[BI, HCII0JIb3YyEMBIC B OKOJIOT'MHU

Tema 2. Ilpeocmasnenue o 2ene, chopmynupoeannoe I. Menoenem. Pazeumue
npeocmaeienusn 0 2eHe Ha OCHOBe OAHHBIX KIACCUUECKOU 2eHemUKU. 3aKOHOMEPHOCMU
Hac1e008anUsA NPUIHAKOE.
[TpuHIMIIBI THOPUIOIOTUYECKOTO METO/1a, pa3paboTannbie I'. Menaenem
Tunel ckpemuBaHuil, UCIIOIB3yEMbIX B TCHETUUECKOM aHAIIN3E
AJnenpHbIe ¥ HeallIeNbHbIE TeHbI, UX XapaKTePUCTUKHI
3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB, KOHTPOJIMPYEMBIX aJULICIbHBIMU T€HAMU
3aKOHOMEPHOCTH  HACJIEIOBaHUSI IPU3HAKOB, KOHTPOJIHUPYEMBIX HEAJUICIbHBIMU T€HaMH,
3aKOHOMEPHOCTHU TTOJIMTUOPHUIHBIX CKPEIIIMBAHUN
[IpyuurHBI HEBBIOIHEHUS UACATBHBIX MEHEIEBCKUX PaCIIEIUICHUN
XPOMOCOMHOE OIpEJIEIeHHE 10J1a
OcoOeHHOCTH HacleAOBaHUS MPU3HAKOB, CIIETNIEHHBIX C IOJIOM
XpOMOCOMHasi TEOpHS HACIEACTBEHHOCTH

Tema 3. Monexkynapuaa npupooa u yHKyuOHUposanue 2end.
JlokaszaTenbcTBa reHeTndyeckon poau HK

Crpoenue n pynkuun HK

KonupoBanue HacieacTBeHHONW HH(POPMALIUT

CBoiicTBa T€HETHUECKOTrO KO/Ia

Peanu3zanus HaciaeACTBEHHOM nHbopManuu

Tema 4. CmpyKkmypa npokapuomuueckoz2o u 3yKapuomuieckozo 2ena.
CtpyKkTypa NpOKaprHOTHYECKOTO I'eHa

Mo3anyHas CTpyKTypa 3yKapUOTHYECKOIO I'eHa

AJIbTepHATUBHBINA CIUIANCUHT

[uTomnazmMaTu4ecKkue reHsl

Tema 5. Opzanuzayus zenoma y npoxapuom u 3yKapuom
[TonsiTne o reHOMeE
Opranuzanus TeHOMa y IPOKapuoT
Oco0eHHoCTH OpraHu3aIi FT€eHOMa y 9YKapHOT
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OpFaHI/IBaL[I/ISI OUTOIIAa3MAaTHYCCKOI'O TCHOMA
HOI[BI/I}KHBIC TCHETUYCCKUC 3JICMCHTHI

Tema 6. H3menuueocme, ee hopmul, Ouonocuueckoe 3naueHue u poJib 6 a0anmayuu
Op2aHU3MO8.

XapakTepucTuku MoJu(pUKaIMii, MeXaHU3M BOSHUKHOBEHHMSI U aJallTUBHAS POJIb

JurenpHble MOIUBUKALIAN

MexaHu3mMbl peKOMOMHAIIMHN Y IPOKAPHOT U DYKapHOT

3HaueHne KOMOMHATUBHON H3MEHUYUBOCTH

XapakTepUCTUKA MYTallHil

Ponp MyTanmii kKak HCXOAHOTO MaTepUalIa JJIsl SBOJIOLUU

Tunsl MyTanuit

Tema 1. I'enemuueckue npoyeccovl 6 NONYAAYUAX.
[TonynsuronHas CTpyKTypa BUAA. THUIIBI MOMYJISALMT, UX 3KOJIOTUYECKUE XapaKTEPUCTUKHU
I'enernyeckas CTpyKTypa HoOMyasuuu, GakTopbl GOpMUPOBAHUS
['eneTnveckoe paBHOBECHE B MOIMYJISIMH, 3aK0H Xapau-BaiitnOepra
@akTopbl, NOAJIEPKUBAIOIINE FTEHETUYECKOE PABHOBECUE B OMYJIALIMAX
@aKTOpbl JUHAMUKHA T€HETUYECKOW CTPYKTYPhI HOMYJIALIUU
EctectBennslit 0T00p. @OpMBI €CTECTBEHHOTO 0TOOPA, UX MUKPOIBOIIOLUOHHAS 3(PPEKTUBHOCTD

Tema 8. Cumouozenemuka.
[Ipeamer u 3HaueHUE CUMOMOTEHETUKHI
DKOJIOro-reHeTUYECKUE MOEIN

Tema 9. I'enemuka ycmoiiuusocmu.
['eneTnyeckuii KOHTPOJIb YCTOMUMBOCTH OPraHU3MOB K BO3/IEHCTBUIO KCEHOOHMOTUKOB
benku TemnoBoro moka
dapMaKOreHeTuKa

Tema 10. Toxcuxonozuueckasn zeHemuka, ee nPoodIEMsl U 3a0a4u.
[Ipeamer u 3aa4l TOKCUKOT€HETHKHU
[TonmtoTanThl, UX pazHOOOpasue
MexaHu3M BO3ZHMKHOBEHUS MyTallui
Merabonuueckast akTUBAIIHS TIPOMYTareHOB

Tema 11. Kpumepuu cenemuueckoi akmugHoCmu 3azpA3Humeneil OKpyicarouieil cpeobvl.
Tecm-cucmemur.
Kpurepun reHeTM4ecKoil aKKTUBHOCTH
IlepBuunsie nospexaenus JJHK kak pe3ynpTaT Bo31€HCTBHS MyTareHOB pa3HON MPUPOBI.
Penapanusa JIHK, Tuns! penapatuBHBIX IPOLIECCOB
MyTalnuoHHO-0IIaCHBIE TUIIBI IIPOLIECCOB penapanuu
TecT-cuctemsl

Tema 12. Cmpamezus oyeHKU 2eHEMUYECKO20 PUCKA 3A2PAZHEHUS OKPYHcalouwell cpeobl.
Ilymu eco munumusayuu.
CKpUHUHT, CUCTEMBI CKPUHUHTA
['eneTnuecknii MOHUTOPUHT
AHTHMyTareHes

Ouenounvie mamepuasvl 0711 NPOMENHCYMOUHOU Aammecmayuu 6 hopme IK3amena
®dopma IpOMEKYTOUHOM arTectanuu — Ik3amen. Cuctema oneHok: nsatTubabHasg. OC sToro



THUIA JOJDKHBI BBISIBIATH CTENICHH OCBOSHUS TEOPETHUECKUX 3HAHUH Kak 0a3y s GopMUPOBaHUS
KOMIIETEHIMM, YMEHMsI MX NPUMEHATh B CHUTYyalUsX, MOJICIUPYIOIUX MpodeccrnoHalbHYIO
JeSTeNbHOCTD, a Takke chopmupoBanHocTh KomneTennuu OITK-3, 3asBnennoii B 1. 111.
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IIpuMepHBIii CIMCOK BONPOCOB K IK3aMEHYy
DKoJIorn4ecKasi FeHETHKA, IPEAMET, Pa3Aciibl
THIIBI 5KOJIOTMYECKUX OTHOLLICHUM.
AJuienpHbIE T€HbI, MHOXKECTBEHHBIE aJUIeu. THIIbI B3aUMOIEHCTBHUS aJUIENIbHBIX T€HOB
IInenoTponHOE NEUCTBUE IeHA
I'eHBI HENMOHOTO ACUCTBHS, IEHETPAHTHOCTD U KCIIPECCUBHOCTH I'€HOB
3aKOHOMEPHOCTH HACJIEI0BaHUS IPU3HAKOB, UX IIUTOJIOTMYECKHE OCHOBBI
CueneHHsle C I10JIOM U ayTOCOMHBIE IIPU3HAKU
[TomoBBIE XPOMOCOMBI, UX OCOOEHHOCTH
Jloka3zaTesbecTBa FeHETHYECKOM POJIM HYKJIEHHOBBIX KUCIIOT
CTpyKTypa HYKJI€MHOBBIX KHCIIOT
['eneTnueckuii Koj, €ro OTKPHITHE, CBOMCTBA
Permukamusa [JHK
Peanunzanus reneTnueckoit ”HGOpMaLUU
CrpyKTypa NpOKapuOTHYECKOI0 T'eHa
Mo3anyuHas CTpyKTypa r'eHa 9yKapHoT, €€ 3HaYCHHE
ATpTepHaTUBHBIN CIUIAMCHHT, €r0 3HAaYCHHE
[Tonsatue o reHoMe. OcOOEHHOCTH OpraHU3aLUU I'€HOMA Y IPOKApUOTHYECKUX U
3yKapUOTHYECKUX OPraHU3MOB
ITonBUKHBIE TEHETUUECKUE DIIEMEHTBI, UX PA3HOBUAHOCTH, MEXaHU3MbI TPAHCIIO3ULIUHY,
Ouosornveckas poJb
Tunsl ”3BMEHYMBOCTH, UX POJIb
MoudukanroHHas H3MEHYNBOCTh. MoanduKanum, nX OCHOBHBIE XapakTepucTuku. Hopma
peakuuy. AfanTaudoHHas poJib MoAU(pUKaLnit
KomOuHaTiBHAs: N3BMEHUYNBOCTD, €€ IPUPOA U 3HAUCHUE
MyTanoHHast U3MEHYUBOCTb. XapaKTePUCTUKU MyTallUi, IPUHLIMIIBI UX KJIacCU(DUKALUU
I'enHble MyTaIK, UX MOJIEKYJSPHbIE MEXAHU3MBbI
XpPOMOCOMHBIE MyTalli1, METO/IbI UX BBISIBJICHUS U 3BOJIOLMOHHAS POJIb
['eHOMHBIE MyTalIMU, KJIaCCUPHUKALUSA U XapaKTepUCTUKA
[{uTornna3smMaTuyeckue MyTaluu, UX 0COOEHHOCTH U MCIIOJIb30BaHUE
I'enepaTuBHBIE U COMAaTUYECKHE MyTallUH
CrioHTaHHbBIE M MHIYLIUPOBAHHBIE MYyTallUU
AJtaniTallOHHas Y YBOJIFOLIMOHHAS POJIb MyTaIUI
I'eneTHka ycToiiunBoCTH K (hakTopam cpefbl. | eHeTndyeckas reTeporeHHOCTh MOy s
YeJloBeKa M0 YyBCTBUTEIBLHOCTH K (PAKTOpaM OKpY’Karolleil cpebl.
buonoruueckue paktopsl mytareHe3a. Myrarennsiit a3gpdext JJHK u Bupycos,
MMMYHOJIOTHYECKOT0 U (PePOMOHAIILHOTO CTPECCA Y MBIIIEH.
Okonoro-reHernueckue mozaenu. [Ipunuuns! ux pazpadotku. [Tpumepsr.
B3aumooTHoOIIEHNE THTIA «TTPOAYLIEHT-IOTPEOUTENb)» HAa IPUMEPE YIEHUCTOHOTUX U
BBICIIMX pacTeHUH. MeTabon3M CTEpUHOB U MIPUHLIUIIBI CO3/IaHUE PACTEHHUM, YCTOWYMBBIX K
HACEKOMBIM-BPEIUTENSIM.
BzanmopeiicTBue nmouseHHoi 6akrepun Agrobacterium tumefaciens c kopusimu pacTeHuii.
I'enernueckas KonoHu3anus. MexanusMm (GopMHUpPOBaHHSI KOPOHUYATOTO rajijia, FeHeTUYeCcKas
cucrema arpobaktepun: Ti-rutazmuna, T-THK, vir- renst.
buotexunonorus pacrenmii. Cucrema dunaproro Bekropa Agrobacterium tumefaciens.
[TpuHIMD co31aHusl TPAHCTEHHBIX PACTEHHI C TIOMOIIBIO CUCTEMbI OMHAPHOTO BEKTOPA.
A3oTo(UKCHPYIOIIHNE KOPHEBBIC KITYOCHBKH, KITYOCHBKOBBIE OAKTEPUHU PACTCHH. DTaIIbI
B3aUMOJICHCTBHS MEXly OaKTepHel U pacTeHHEeM MpH KiI1yOeHbKOOOpa30BaHUH.



34. I'enernueckue OCHOBBI 0000BO-pr300HaNbHOrO cuMON03a. Vi3aMeHeHe TeHHOW AKCIIPECcCCun
B CHCTEME pacTeHue-Ki1yOeHbKoBas OakTepusi. PaHHue U 03/1HUE Fe€HbI-HOAYJINHBI.

35. Mukopwu3a: ornpesesneHue, BUuabpl MUKOpu3bl. OCOOEHHOCTH CTPOCHHS PA3HBIX THIIOB
MHUKOPHU3HI (apOyCKyIsIpHAs U DKTO-MHUKOPH3a).

36. 3HaueHre MUKOPU3000pa30BaHUs AJIsl CHCTEMBI TPHO-pacTeHne. Poiab XMMUYECKHX CUTHAJIOB
B MUKOPU3000pa30BaHUH.

37. ApOyckymnspHas MUKOpH3a (SHIOMHKOPHU3a), paCIpOCTPaHEHHUE, dTAIbl KOJOHU3AIUN
rpubom pacrenusi. Crpoenue, 18e Mophosiornyeckue (GpopMbl SHAOMUKOPUZHON
accoluanuu.

38. DKTOMUKOpH3a, paclpOCTpaHEHHE, 3Talbl (POPMUPOBAHUS, CTPOCHUE SKTOMUKOPU3HI.

39. 3MeHeHre TeHHOM SKCIPECCHH MTPU MUKOPU3000pa3oBaHuu. I eHbl pacTeHus u rpuda,
MHAYLMUPYIOLIMECS IPU MUKOPU3HOM CUMOHO3€E.

40. CuMOMOTHYECKUE MUKPOOPTaHU3MbI HACEKOMBIX, paclipocTpaHeHue. Jlokanu3anus
CUMOMOTHYECKUX MUKPOOPraHU3MOB B Opranusme HacekoMoro. Ilepegaua cumObuoTHuecKux
MUKPOOPIaHNU3MOB B Psily IOKOJIEHUH HACEKOMBIX.

41. Oco0eHHOCTH FeHETHYECKOM OpraHu3aluu CUMOMOTHYECKUX MUKPOOPIaHU3MOB Ha IpUMEpe
Oaktepwuii poaa Buchnera.

42. Ponb cumOro03a B BOSHUKHOBEHUH 3YKapUOTUYECKOM KieTKU. [IpokapuoTnyeckue opraHu3msl,
13 KOTOPBIX MOTJIM BOBHUKHYThH 3YKAPUOTHI.

43. CuMOnoTHYECKNE OTHOLIEHHUS: OIIpe/IeIeHue, MHOrooOpa3ue CMMOMOTHYECKUX CUCTEM, UX
3Ha4yeHue. ['eHeTnveckass OCHOBa CUMOMOTHYECKUX OTHOIICHUH. Posib ciMOM03a B HBOJIIOIHH.

44. T'eneruka ycTOWYMBOCTH K (hakTopam cpeibl. ['eHeThueckrue MeXxaHu3Mbl, ONpeeIIoNue
YCTOMYMBOCTH OPTaHU3MOB K (DakTOpbIM cpezibl. OCHOBHBIE MOJIOKEHHS TeHETUKH
YCTOWYHBOCTH.

45. KceHoOMOTHKY, UX BUAbL. MeXaHU3Mbl 00€3BpEKUBAHNSI KCEHOOMOTUKOB.

46. buoxuMuyeckre OCHOBBI YCTOMYMBOCTH K (pakTOpam cpejibl Ha IpUMepPE HACEKOMBIX.
['enernueckue MeXaHU3Mbl, IPUBOASILINE K YCTOMUYUBOCTH (Ha IPUMEPE HACEKOMBIX ).

47. Cucrema O€JIKOB TEIJIOBOT'O 110KA, 3HAYEHUE U MEXaHU3Mbl HHAYKIMH B OTBET Ha JieicTBUE
HeOIaronpusATHBIX (aKTOPOB.

48. Cuctema MUKPOCOMAIIBHBIX TIepokcuaa3 P450.

49. KaH1eporeHbl: XapaKTepUCTHKH, 3aKOHOMEPHOCTH U MEXaHU3MBbI eicTBrs. Kiaccupukarms
KaHIIEpOTEHOB.

50. Drambr 00pa30BaHM AITOKAYECTBEHHON OMyXOJH, UX XapaKTePHCTHUKA.

51. Xumuueckuit kaHueporenes. MexaHu3mbl 1€HCTBHSI TeHOTOKCUYECKUX U AIIMTEHETUYECKUX
KaHIIEpOTEHOB.

52. 3aKOHOMEPHOCTH paMallMOHHOTO KaHIIEpOreHe3a.

53. OHKOTEHBI U Te€HBI OITyXOJIEBBIE CYIPECCOPHI, MEXaHU3MBI ICHCTBHS B HOPME U TIPU
HapyLEHUSX.

54. OHKOTeHHBIE BUPYCHI, UX TUITHI I MEXaHU3MBI JCUCTBUS HA KIIETKY.

55. TOKCUKOT'€HETHKa, TPEeIMET, 3a1a4H, METObI

56. CoBpeMeHHBIE TIPEICTABICHUS O MEXaHU3MaX BO3HUKHOBEHUS MyTallui

57. Tunsl MyTareHoB — (pu3nUecKue, XUMUIecKue, OnoIOrnIecKue

58. [1yTn NpOHUKHOBEHHSI MyTareHOB B OKPYKAIOIIYIO CpeIy

59.Kputepuu reHeTHdeckoi akTUBHOCTH (PaKTOPOB 3arpsi3HEHUS OKPYKaroIei cpebl

60.ITepeuunsie moBpexacaus JJHK kak kputepuii reHeTHIeCKOH aKTUBHOCTH

61.Tuns! nepBruHbIX noBpexxaeHuit JJHK, nHyninpoBanHble MyTareHaMu pa3HOM MPUPOJIBL,

METO/IBI UX BBISBICHUS
62.IIpouecce! penaparuu JIHK — ¢poTopeakTuBanus, S5KCM3NOHHAS penaparys,
MOCTPEIUIMKaTUBHAS perapanus 1 Jap.

63. SOS-penaparus

64. I'eHHBIC MyTaIMH, METO/IBI X BBISIBJICHUS y Pa3HBIX 00BEKTOB

65. XpoMOCOMHbIE MyTallMU, METO/Ibl UX BBIABICHUS Y )KUBOTHBIX U PACTEHUH



66. TecT-crcTeMBbl AJIs BBIABICHHUS PA3JIMYHBIX T€HETUUECKHX (PPEKTOB
67. CKpUHUHT, CHCTEMbI CKPUHUHTA

68. ['eHeTHYeCKHiT MOHUTOPHHT, IIEITH, 331a41

69. AuTUMYyTareHe3



Pa3zpaboTyuKu:

G r—

(IIoAIIUCh)

nonent P. M. OcTpoBckast

[IporpaMma COCTaBJICHa B COOTBCTCTBHHU C tpeGopanusivu PI'OC BO 1o HanpasjICeHHIO
05.03.06 «Dxojorusi W IPUPOIOIIOIB30BAHHUE) U pOGUIIO  TTOATOTOBKH «DKoJoruyecKas
9KCIIEPTU3aA»

[TporpaMma pacCMOTpeHa Ha 3aCelaHuu xadenpsl GUOXUMUH, MOJIEKYJISPHOH Guosornu 1
FeHETHKH.
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Hacmosiwyas. npozpammad, He mooicem 0Oblmb socnpouseedena nu 6 kakoiu gopme 0es

npedsapumenbHo20 NUCbMEHH020 pA3PEUleH sl Kagheopul-pazpabomyuxa npo2pammbot.






