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1. Hesn n 3axa4m y4eOHOM IMCHHUIIJIMHBI:

IlenssMu  ocBoeHMsT y4eOHOW AMCUUIUIMHBI (MOAYJIsA) « €HeTUUECKUI aHaIN3 SBISIOTCA:

- JaTh CTyIEHTaM TIJIyOOKHME M TPOYHBIC 3HAHHWS O SBJICHUSAX HACIEICTBEHHOCTH U
U3MEHYMBOCTH Ha Pa3HbIX YPOBHSAX OpraHU3allMM >KUBBIX CHCTEM,

- IOHATH MPUHLIUIBI (hopMupoBaHus Oenka Ha ocHOBE paboThl Mosiekysl HK u peanuzamum
IPU3HAKa BO B3aUMOJCHCTBUHU, OCMBICIUTh NPUYMHBI BOZHUKHOBEHUS M3MEHEHHH Ha T'€HHOM,
T€HOMHOM M XPOMOCOMHOM YpPOBHSIX,

- IPUBUTH CTYAEHTaM-MarucTpaM COOTBETCTBYIOLIME YMEHHsS M HAaBBIKM I10 BEICHHUIO
HKCIIEPUMEHTOB C I€HETHMUECKUM AaHAJIU30M, a TaKXKE MPUMEHSATh TEOPETUYECKHE IOJIOKEHUS
IeHETUKHU Ha IIPAKTUKE.

2. Mecto yueOHOI qucuMiinHbl B cTpykrype OOIL:

BapuaTtusnas gacte. Jucuuminasl o Beioopy. b1.B./1B.03.01

3amaun mpeaMeTa HAaXOAATCA B IPEEMCTBEHHOCTH €€ MpobiieM OHONOrMYecCKUMU U
MEIMIUHCKIMHA HayKaMH, 4YTO CBsf3aHa C (PyHIaMEHTaJIbHOH pPOJIBI0O HYKJIEWHOBBIX KHCIIOT,
o0ecreunBarOIUX MPOSBICHHE TaKUX BaXHEWIIMX CBOWCTB KUBBIX OPraHU3MOB Kak
HACJIEICTBEHHOCTh U U3MEHUYUBOCTb. [ €HETHKA peaan3yeT CBOM TEOPETUUECKHUE U MPAKTUUECKUE
MOJIOKEHUS B Pa3NIUYHBIX O0JACTSIX AEATEIHbHOCTH uYeloBeKa. BHOCHT 3HAYUTENbHBIN BKIJIAJ B
MEAMILMHY, BETEPUHAPUIO,0MO0TEXHOJIOTUIO, CEJIbCKOE X03SHCTBO.

CBs3p JUCHUILIMHBI «I'eHeTHYeCKUl aHAJIHN3» ¢ nHoCcJICAYOIIUMHU JTUCHUIVIMHAMHA U CPOKH
HX U3YyYCHUS

Tabauna2.l.
Kon JAucuunanHbl, caeayrinmue 3a TUCUUIIIMHON Cemectp
AMCUUIIMHBI «['eHeTHYeCKUIT aHAIU3»
b1.B.08 DKOJIOTHS YEJIOBEKa 3

Cssi3b JUCHUAILINHBI «I'eHeTHYeCKUH aHAJIM3» CO CMEKHBIMM AN CHUILIMHAMM

Taoauma 2.3.
Kon JAMCcuUInHbI, CMEKHbIE ¢ TUCHUTIJINHON Cemectp
JUCHHUILINH |«I'eHeTHYeCKH aHAIN3)
B1.B.05 DKoJIoruueckast reHeTUKa 2
b1.B.ZIB.03.02  |["'eHeTuyeckwii aHaIH3 1

3. Pe3yabTaThl OCBOeHHS] IHCHUIIMHBI (Moay.si) «CoBpeMeHHbIe TPOOJEMBbI
onosorum»

[Tponiecc M3yuyeHHs] TUCHMIUIMHBI HalpaBieH Ha (OPMHPOBAHUE DJIEMEHTOB CJEIYIOIIUX
koMmriereHmi B coorBerctBrM ¢ @I'OC BO no nanHHOMY HamnpaBJIEHHIO:

Tabauya 3.1.



HauMmenoBanue
KOMIIETeHIINH

NHauKaTop 10CTHKEHH KOMIIETEHIIUH
B pesyabTare ocBOeHUsI JUCHHUILUINHBI 00y4aromuiics
JOJIZKeH

YHI/IBepcaJILHLIe KOMIIETCHIIUU BBINTYCKHUKOB U HHAUKATOPbI UX JOCTHKCHUSA

YK-1.

Cnocoben
OCYIIECTBIISATh
KPUTHYECKHUM aHaIHu3
poOJIEMHBIX
CUTyaluii Ha OCHOBE
CUCTEMHOI'0
MoJIX0/1a,
BbIpadaThIBaTh
CTpaTeruio AeUCTBUN

YK-1.1. Aranu3upyeT npoOIeMHYI0 CUTYallHI0 KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIONINE U CBSI3U MKy HUMH,

YK-1.2. Onpenensietr npo6einbl B uHGOpMaIuu, HEO0X0IUMON
JUTSL PEIICHUS TPOOJIEMHOM CUTYAINH, U IPOSKTUPYET
MIPOLIECCHI MO UX YCTPAHEHUIO;

YK-1.3. Kputnuecku OlleHUBaeT HaICKHOCTh HCTOUHUKOB
uH(popMalnu, paboTaeT ¢ MPOTUBOPEUNBOI HHPOpMALIHEH 13
pa3HbIX UCTOYHHUKOB;

YK-1.4. Pa3zpabaTsiBaeT U COJIEPKATEIBHO apTyMEHTUPYET
CTpPATErHI0 pelICHHs MPOOJICMHON CUTYaIllUH Ha OCHOBE
CUCTEMHOT'0 U MEXIUCIUIUIMHAPHBIX MMOAXO0/I0B;

YK-1.5. CTpouTt cuieHapuu peanu3aiii CTPaTeruu, Opeesisis
BO3MO>XKHBIE PUCKH U TIpeJiarasi MyTH UX YCTPaHEHUSI.

OomenpodgeccuoHaIbHbIC

KOMIIETEHIHUH BBIMNYCKHUKOB U HHAUKATOPBI UX TOCTHKCHUSA

OIIK-1.

Cniocoben
MCIIOJIB30BaTh U
[IPUMEHSTh
(byHIaMEeHTaJIbHBIC
OMOJIOTUYECKHEC
MPECTaBICHUS U
COBpPEMEHHbBIE
METO0IOTHYECKHE
[1OTXOIBI JIJISI
MOCTAaHOBKH
PCIICHHSI
HECTaHapTHBIX
3amad B chepe
npodeccnoHanbHOM
NeSITeIbHOCTH.

51
HOBBIX

OIIK-1.1. 3naer IIPEICTABIICHUE 00 AKTyaJIbHBIX
npoGyieMax, OCHOBHBIX OTKPBITHSIX B obractu
npodeccnoHATEHOM IeATEIBHOCTH;

OIIK-1.2. YMeer aHanu3upoBaTh TEHICHIIMH PA3BUTHUS
HAYYHBIX UCCIICIOBAaHHI U TPAKTHYECKUX Pa3padbOTOK B cepe
npodeccnoHanbHOM eATeNbHOCTH; crioco0eH hopMyITupoBaTh
WHHOBAIIMOHHBIC TIPEIOKEHHSI TS PEIICHUS HECTaHIapTHBIX
3ajJa4, UCIOJIb3Ysl YTIyOJIEHHYIO OOIIEHayYHYIO U
METOAMYECKYIO CHIETIHATBHYIO TIOATOTOBKY

OIIK-1.3. BnageeT onpITOM MIIaHUPOBAHUS HAYYHBIX
WCCTIE0OBAHUH U MIPAKTHYECKUX pa3padoToK B chepe
npo¢ecCHOHALHOMN 1eATEIbHOCTH M HaBBIKOM JIEJOBBIX
KOMMYHUKAIMH B MEXTUCIUITMHAPHON ayIUTOPHH,
MIPEJCTABICHUS U 00CYKJICHHS ITpe laraéMblX perieHui




O0COOCH TBOPYECKH
M CITOJIb30BATh B|
npodeCCHOHATLHON
NEeSTeIbHOCTH 3HAHUS]
(yHIaMEHTAIBHBIX U
MPUKIAJIHBIX pa3/IeioB
TTMCIIUTUTAH

OIIK-2.1. 3Haer TEOpPETHUYECKHE OCHOBBI, TPATUIIMOHHBIE H
COBPEMEHHBIE METOJIbl MCCJEI0BAHUI B COOTBETCTBUU C
HaIPaBJIEHHOCTHIO (MpodusieM) MporpaMMbl MarucTpaTyphl;

OIIK-2.2. YMeeT  TBOPYECKM  HCIOJB30BATh  CIICHUAIBHBIC
TEOpeTUYeCKUe U MPaKTUYECKUE 3HAHUS ISl (POPMHUPOBAHUS HOBBIX
[PEIICHUI TyTeM UHTETPAIUU Pa3IMYHbIX METOIUYECKHUX MOIXO0/I0B.
OIIK-2.2. BrnageeT HaBBIKOM KPUTHYECKOTO aHajIu3a M IIUPOKOTO

METOJIOB OIICHKU
DKOJIOTUUECKOUN 1

(Mopyieit), 00CYXJIEHUS MpeAIaraeMbIX pelIeHUH.
OIIPEACTSFOIIIX

HaIpPaBICHHOCTh

[POTPaMMBbI

MarucTpaTyphl.

OI1K-4. (CnocobOen OIIK-4.1. 3HaeT TEOpPETUYECKUE OCHOBBI, METOJbl H
ly4acTBOBaTh B HOPMATHUBHYIO JIOKYMEHTALMI0O B OOJIACTH OHOJOTHYECKOH WU
MPOBEICHUN 9KOJIOTMYECKOW JKCIIEPTU3bl, OCOOCHHOCTH O00CIEIOBaHHUA |
HKOJIOIUYECKOH OLIEHKU JKOJIOTUYECKOTO COCTOSIHUSI TEPPUTOPHIA U aKBaTOPHUH,
DKCTIEPTU3EI METOJbl TECTHPOBaHHSA S(P(PEKTHBHOCTH M 0OMOOE30MaCHOCTH
TEPPUTOPUI U MPOAYKTOB TEXHOJIIOTUYECKUX MPOU3BOCTB;
akBaTopuil, a Take OIIK-4.2. YMmeer mpuMeHATh NpodeccCHOHANbHBIE 3HAHUS U
TEXHOJIOTUIECKUX HaBBIKH JUIA Pa3pabOTKH M TPEAJIOKCHHUS WHHOBAI[MOHHBIX
MIPOM3BOCTB C CPEICTB M METOAOB OHMOJIOTMUECKHX HCCICAOBaHHUH, |
MCTIOJIb30BAHUEM HKOJIOTUYECKOM IKCIIEPTU3HI,

OMOJIOTUYECKUX OIIK-4.3. Bnajeer OMNBITOM IUTAHUPOBaHHUS OUOJOTHYECKUX

9KOJIOTHYCCKHUX HMCCIEHOBAHNI Ha OCHOBE aHAJIN3a MMEIOIIUXCS
(I)aKTI/ILIeCKI/IX JaHHBIX.

TEeXHUKY JJIS peLIeHUs
WHHOBAIIMOHHBIX 33]1aY]
B IpodeccHOHAIBbHON
MeATebHOCTH.

OHOJI0rN4YeCcKOn
0€30MaCHOCTH.

OIIK-8.Cnocoben OIIK-8.1. 3HaeT TUIIBI COBPEMEHHOM anmapaTypbl Ui TIOJIEBBIX U
MCTIOJIb30BaTh MaboOpaTOpPHBIX HUCCIENOBAHUM W METOAOJOTHIO HAYYHBIX U
COBPEMEHHYIO NPUKIAJAHBIX HCCIEOBaHUN B ob6mactu npodeccHoHalIbHOM
MCCIIEIOBATENILCKYIO  [IESATEIbHOCTH;
anmaparypy u
BBHIYUCIIUTEIIbHYIO OIIK-8.2. YMeerT MCHONB30BaTh COBPEMEHHYIO amlmaparypy Juis

ITOJICBBIX n J'Ia60paTOpHBIX HCCJIEIOBaHUM obmacty|

npo¢eCcCUOHATBHON JIEATETLHOCTH;

B

OIIK-8.3. . Bunaneer:

-CIIOCOOHOCTBIO TBOPYECKH MOTU(PUIIMPOBATH TEXHHUECKHUE
CpeJICTBA [T PEIIEHNS] MTHHOBAIIMOHHBIX 33J1a4 B
poheCCHOHATLHOMN JIeATEIbHOCTH.

HpO(l)eCCI/IOHaJII)Hble KOMIICTCHI MU BBINTYCKHUKOB 1 HHAUKATOPLI UX TOCTH/KCHUS




TBOPYECKHU
HCII0JIb30BATH
HAYy4YHOI
MPOU3BOICTBEHHO-
TEXHOJI0THYeCKOM
NeATeJbHOCTH
3HAHUSA

MPURKJIAAHBIX

(pyHIaMeHTATbHBIX U

pasae;ioB TUCHUILINH

IK-1.1. 3naer:

-pyHIaMEHTAbHBIC U TPUKIIATHBIC Pa3AeIbl TUCIUILINH,
ONPEACIISIIONINX HAMPABICHHOCTh MPOrPaMMbl MaruCTpaTyphl;
IK-1.2. Ymeer:

- TBOPYECKH UCIO0JIb30BaTh B HAYYHON U MIPOU3BOICTBEHHO-
TEXHOJIOTMYECKOH JeITEIbHOCTH 3HaHUE 0a30BBIX OCHOB
NTACIUIUIMH TPOTPaMMbl MaruCTpaTyphl;

IIK-1.3. Baageer:

- METOAAMU M CPEACTBAMH WCIOJb30BaHUSI B HAy4YHOU WU
[POU3BOACTBEHHO-TEXHOJIOTMYECKOU JESITEIbHOCTHU 3HAHUH]
(yHIaMEHTANBHBIX W  TMPUKIAJAHBIX  Pa3/eiOB  JIUCIHUILUIMH

(Mony.eit), [IPOrpaMMbl MaruCTPaTypbl.
onpenessiionuxX
HANPABJIEHHOCTH
(mpo¢nJib)
MPOrpamMMbl
MarucTparypsbl;

IK-3. |CnocodHOCTBIO IK-3.1. 3uaer:
NPUMEHATH - METOJIUYECKHUE OCHOBBI MPOEKTUPOBAHUS, BBHITIOJIHEHHUSI TIOJIEBBIX
MeTOoaANYeCKHe 1 1a00paTOPHBIX OMOJIOTMYECKUX, SKOJOTHUECKUX UCCIICI0BAHUH;
OCHOBBI IK-3.2. Ymeer:
MPOEeKTUPOBAHMS, - IPUMEHSITh METOJIMYECKUE OCHOBBI ITPOCKTUPOBAHUS,
BbINOJTHEHHS BBITIOJTHEHUS TIOJIEBBIX M JTAOOPATOPHBIX OMOJIOTUYECKUX,
MOJIEBBIX HPKOJIOTUYECKUX UCCIIEI0BAHUM, UCIIOIb30BATh COBPEMEHH YIO
1a0OPaTOPHBIX anmnapaTypy U BBIYUCIUTEIIbHBIE KOMIUIEKCHI B COOTBETCTBUU C
OMO0JIOTHYECKHX, HaIPaBJIEHHOCTBIO IPOrPaMMbl MarucTpaTyphl,
DKOJIOTHYECKHX IIK-3.3. Bnageer:
HCCIeT0BAHUIA, - METOJJaMHU U CPEICTBAMU BBINOJHEHUS SKOJOTUYECKUX
MCII0JIb30BATh MCCIIEIOBAHUM, HABBIKAMH MCIIOJIb30BaHUS COBPEMEHHOM
COBPEMEHHYI0 anmnapaTypbl U BBIYUCIUTENIbHBIX KOMIIJIEKCOB B COOTBETCTBUU C
anmnaparypy HHATPABJICHHOCTHIO TPOTPAMMBbI MArUCTPATYPHI.
BbIYMCIUTEIbHbIE
KOMILTEKChI (B
COOTBETCTBHH C
HANPABJICHHOCTHIO
(nmpogunem)
MPOrPaMMbl
MarucTparyphbl);

3. O0beM AUCHMILUIMHBI U BHbI y4eOHOI padoThl

B nanHOM paznene mpuBeieH 00beM TUCHUIUIMHBI (MOAyJs) «l eHeTHuyeckuil aHanus» B
3a4eTHBIX €IMHUIIAX C YKa3aHNUEM KOJMYECTBA aKaJeMUUECKUX UM aCTPOHOMHYECKUX YacOB,
BBIJICJIEHHBIX Ha KOHTaKTHYIO paboTy oOyyarommuxcs ¢ mpemnojaBareieM (IO BHAAM y4eOHBIX
3aHATUH) W Ha CaMOCTOSITENIbHYIO paboTy oOyudarommxcs. OOo0OIIeHHbIE JaHHbIE MO 00bEMY
yueOHOM AMCUMIIUHBI TpHUBeJeHBl B ¢popme Tabn.4.1. B ¢opme Tabn.4.2. nmpuBeneHsl pasaeinsl
JVICIIATUTMHBL U BU/IBI Y9€OHBIX 3aHSATHIA.

4.1. CTpyKTYypa THCHUIIMHBI

O0beM IMCUMIVIMHBI M BUbI y4eOHOH padoThl



Buj yueOHoi1 padoThI

1cemecTp
Ouno
OO01mast TpyA0eMKOCTh 144

JICIATUTHHBI

AyIuTOpHBIE 3aHATHS 48

Jlexuun 32

ITpaxtrueckue 3ausatus (113) 16

Kontponb camocrosiTenbHOM 27
pa6otsl (KCP)

CamocTosaTenbpHas pabora 69

3.2. Conep:xanue TUCIUTIHHBI.

Taoauna 4.1.

Taoauna 4.2.
No Tewma u conepxxanue Bun 3anstuii, kos-Bo yacoB |Harmsaan [JIut-pa
/11 Bl
mocooust
Jlekmuu (IIpaktry. |CemuH.
(;rabopar)

1. BBeaenune. Ilpenmver u 3amaun 4 2 Jlexknus- |OcHoBH:1

MOJIEKYJISIpHOM reHeTuku. Mcropus ee npe3eHTa |-2

Pa3BUTHUS U OCHOBHBIE TOCTUKEHHS. U JormonH:

4,57




OocHHE W XUMHAYECKHH cocras|4 Jlexknus- |OcHoBH:1
HYKJICMHOBBIX KUCIIOT. npeseHra (-2
[IpuHUKI KOMIUIEMEHTAPHOCTH. THIBI uus Jonomnn:
XAMHYECKHUX CBS3E€H, yHaCTBYIOLIME B 45,7
CTaOUITN3alUU CIUPATHHON CTPYKTYPHI
mosiekynsl JJHK (koBanenTHsle,
ruapodoOHbIe, BOIOpoaHbIC). CTIKUHT-
B3aUMOJICICTBUE.
[unoxpomMHbli ¥ TUNEPXPOMHBII (4 OcnoBH:1
3P PEKTHI. [TnaBnenne JHK. -2
['uOpunn3anus HyKIEHMHOBBIX KHCIOT H Jlexuus- |JdomomnH:
€e HCIOJIb30BaHHE B MOJIEKYJISIPHON npe3enra (2,3,8
OHOJIOTUH. s
OtxkpsiTue aoiHoi cnupanu JJHK.
[TpaBuno Yapradda. XapakrepucTuka
B-dopmsr IHK. PaznooOpasubie
¢dopmsl nBoitHOM ciupanu JJHK. OxHo-
U JIBYIICTIOYCYHBIE, KOJIBIIEBhIC U
JUHEHHBIE MOJEKYJIbI
JIHK.Cepxcnupanuzanus JHK
HykneocomHoe cTtpoeHue XpomaTHHA. |6 Jlexius- |OcHOBH:
CTpyKkTypHasi OpraHu3aius XpOMOCOM. npe3eHrar |1-2
SnepHbIN MaTpUKC. us JomomnH:
Crpoenue u coiictea PHK. Paznuunsie 45,6,7

tunel PHK. OcoOeHHOCTH CTPYKTYpbI
MPHK, pPHK, TPHK, ux ¢ynknuun u
JIOKaJIN3alMsl B KIIETKE.




JTHK.DepMeHTHI, Jlexusa- |OCHOBH:
yuactBytoue B permukanun  JIHK:|4 npe3enTar (1-2
JHK-momumepazer I, 11 u I, ust Jomomnn:
tonouzomepaszeil u I, JJHK-rupazak. 45,6,7
coli, remukase, PHK-monmmepasa
(npaiimaza), AHK-nuraser u ap. JHK-
MOJIMMEPA3bl  AYKapHoT. Perukamms
koJiblieBbIX Mosiekyn JIHK. Pemnukanms
tenioMepHbix KoHIOB JIHK. SBnenue
00paTHON TPAHCKPHUIILIHH.
PennukatuBnoemerunuposanue JJHK.
Penapanua JIHK. Tumer  penapanuu.|5 Jleknus- |OcCHOBH:
DddekTHBHOCTH penapanoHHBIX npesenrar |1-2
cucrteM. bosiesHn,  00YCIIOBJICHHBIE ust JlomonH:
nedeKTaMu pernaparum. 2,3,4,5,6,

7,8

Tpanckpunuss JAHK y mnpokapuort. |5 OcHoBH:1
CtpoeHue ornepoHOB y TPOKAPHUOT. Jlekmusa- |-2
HeratuBHasi ¥ TO3UTUBHAS PETYJISIUSI npe3eHTar | JlomoiH:
TPAHCKPUIILIMK YIIPOKAPUOT HA nst 45,6,7,8

IIPUMEPE JIAKTO3HOTO U
TPUNTO(PAHOBOTO OTIEPOHOB.
KarabonutHas penpeccus, CAP-6enok.
Tpanckpunuus y sykapuot. CTpykTypa
JYKapUOTHYECKOr0 MpoMoTOopa. THumsl
PHK-nonumepas y sykapuor u
cunresupyemsle umu PHK. /THK-
CBSI3bIBaOIIME O€JIKH, yJacTBYIOIINE B
peryssuy TPaHCKPUIILIAN
OcoOeHHOCTH OpraHu3aly FeHOB
YIPOKAPHUOT U 3YKAPUOT. MEeXaHU3MBI
PErymsalUn SKCIPECCUH T€HOB.
Crpoenne MPHKYy npokapuot u
aykapuoT. [IpoueccuHr u crutaicuHr
monekyn PHK I'enetnueckuit ko.
PacmmpoBka reHeTHUECKOro Koja.
OCHOBHBIE CBOICTBA TEHETUYECKOTO
KOJa.

Bcero

32

16




5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcBoenne KypcCa OCYHICCTBIISACTCA HaA IMIPAKTUUCCKUX 3aHATHUAX, a TAKKE B IIPOLECCE

CaMOCTOSITENIbHOW PabOTOM CTYACHTOB C TEOPETUUECKOM JTUTEPATYPOil U C MPAKTHUECKUMHU

3aJaHUsAMU.

IIPOBEJICHUS YUEOHbIX 3aHSTUH!

® HHTEPAKTUBHBIE JICKLIUY;
® JIeKLUHU-TIpecc-KOH(PEPEHLINH;

[Tpu moaroroBke 6akaiaBpoOB-OMOJIOIOB MOKHO BBIOpAThH ClIEIYIOLME OCHOBHBIE (DOPMBI

® TPEHUHIU M CEMUHAPHI IO PA3BUTHIO TPOPECCUOHATHLHBIX HABBIKOB;

® TpYIIOBBIE, HAYYHBIE TUCKYCCUH, 1€0ATHI.

Tab6auna 6.1.

AKTHBHBIC U HHTEPAKTHBHBIE (GOPMBbI IPOBeAeHUS YIeOHBIX 3aHATHI 110

AUCHUILINHE
Ne Tema nporpamMmsel TUCHUATUINHBL [Ipumensiemsle | Kon-Bo aynur.
.11 TEXHOJIOTHH Yacos (u3 yueo-
HO20 NIAHQ)

1 Beeaenue. [IpenmMer u 3a1aun MOJIEKYJISIPHOU Jlexuus c 4

reHeTuku. Mcropus ee pasBUTHsI U OCHOBHBIE IIPE3CHTALUCH.

JOCTHUKEHUS. I'pynnosas,

Hay4Hast
JUCKYCCHS.

2 CtpoeHne u XUMHUYECKUI COCTaB HYKJIEMHOBBIX | JIekius ¢ 4

kucaoT. [IpuHnun komruieMeHTapHOCTH. THUIIBI | TIpEe3€HTaLuEN.

XUMHUYECKHX CBS3€H, yJacCTBYIOIIUE B Jlexums-npecc-

CTaOWIIN3aLUU CIIUPATIBLHON CTPYKTYpPHI KOH(epeHIHs.

moutekyibl JIHK (koBanenTHbIe, ruapodoOHsbie,

BOJI0pOJIHbIE). CTIKHMHT-B3aUMO/IEHCTBHE.
3. ['MnoxpoMHbIi U TUIIEpXpPOMHBII 3 (HEKTHI. Jlexuus ¢ 4

[MnaBnenne AHK. I'ubpuanzanus HyKJIEMHOBBIX | IpEe3eHTaLUEN

KHCJIOT U €€ UCIIOJIb30BAHNE B MOJIEKYJIIPHOU

Ouosoruu.

Otxkpeitue asoiinoi cnimpanu JIHK. IIpaBumno

UYapraddoda. Xapakrepuctuka B-gpopmer JITHK.

Pa3zHoo6pa3Hble popMbl ABOIHON crivpanu

JHK. OnHo- u nBy1enovYeunbie, KOIbIEBbIE U

JMHENHBIE MOJIEKYJIBI

JAHK.Cepxcnupanmsanus JJTHK
4. HyxieocomHoe cTpoeHne XxpomaTuHa. Jlexuus ¢ 6

CrpyKTypHasi OpraHu3annsi XpoOMOCOM. Mpe3eHTalNeN

SInepHblli MaTpuKC.

Ctpoenue u coiictea PHK. Paznuunbie Tumibl

PHK. Oco6ennoctu crpykrypst MPHK, pPHK,

TPHK, ux ¢pynkuuu u nokanuzanus B KJIETKE.




nukanus JTHK.@epMeHTbl, y4acTBYIOIINE B Jlekus ¢ 4
peruinkanuu JIHK: IHK-nonumepasst |, 11 u 11, | npesentauneit
toronzomepassil u |1, JIHK-rupasak. coli,
renukassl, PHK-nnonumepasa (npaiimasa), JIHK-
nurassl 1 1p. JIHK-nonumepassl 3ykapuor.
Perumkanus konpuessix Moaexyn JHK.
Perukanus tenomepubix koHos JJHK.
SBnenne oOpaTHON TPAHCKPUTIIUH.
PemnukaruBaoemermnuponanue JHK.

6 Penapauus JTHK. Tumnsl penapanyu. Jlexnus ¢ 5
O} PexTUBHOCTH penapaliOHHbIX CUCTEM. npe3eHTanuen
Bonesnu, o0ycnoBneHHbIe AePeKTaMU
penaparuu.

7 Tpanckpunuusa [JHK y npokapuor. Ctpoenue Jlexknus ¢ 5
ONEPOHOB y MPOKAPHOT. Mpe3eHTalnen

6. Ilepeuenb yuyeOHO-MeTOAUYECKOr0 oOOecmeyeHHUsl AJS CAMOCTOATEHLHON PadoThl
0o0y4yarommXxcs 1no JUCHUILINHE (MOTYJII0)

AyIMTOpPHasi CAMOCTOSITeIbHAsA padoTa 00y4aIOIIMXCS.

dopmamu 3a1aHAN JJIS1 CAMOCTOSATENBHOM Pab0Thl 00YUYAIOIIMXCS B ayTUTOPHH O]
KOHTPOJIEM ITPENOIaBaTeNs SIBISIOTCS:
® KOHTpOJbHas paldoTa;
® KOJUIOKBUYM;
® TECTUPOBAHUE;
e 3aIUTa OTYETa O BHIMOJIHEHHOH 1JabopaTOpHO# paboTe WM MpakTH4YecKoil padore.
CamocrosTenpHas paboTa 00y4aroUIMXCsl B KOMIIBIOTEPHOM KJjiacce (B AUCTAaHIIMOHHOM
peXHMMe) BKIIIOYAET CIAEAYIOLME OpraHn3allMoHHbIe (OPMbI YIEOHOH 1eATeNbHOCTH: paboTa ¢
AJIEKTPOHHBIM YUEOHHKOM, IPOCMOTP BHJICOJEKIMH, KOMITBIOTEPHOE TECTUPOBAHUE, U3YUEHHE
JOIIOJTHUTCIIbHBIX TEM 3aH$[TI/II\/JI, BBIITIOJJHEHHUEC JOMAITHUX Sa)IaHI/Iﬁ nuT.IO.

Tabauna 6.1.
Copep:xanue, BUABI 1 METOABI KOHTPOJISI CAMOCTOATE/ILHOH PadoThl
Ne |HammeHnoBanwme pa3sena (TeMbl) AUCIIUTLUTAHBI Bun camocTosiTensHOM paboTel | MeTozbl KOHTPOTISA
/T CaMOCTOSITEIbHOM
paboTsI
1. |Amonro3 - obmias xapakTepucTrka nporecca. [lyckoBeie |Hammcanue pedepara 3amuTa pedepara

(hakTOPHI pa3BUTHS aNONTO3a. XapaKTEPUCTHKA Kacmas.
Bzaumoneticteue Fas-penentopa u Fas-nmuranga.
MoutekysipHbIE MEXaHU3MBI 3aIIpOIPaMMUPOBAHHOM
KJICTOYHOM THOeNn: BHYTPEHHUHA U BHEITHUN IIyTH
aKTUBALlMU aroNTo3a.




s

2 |T'eHom YenmoBeka, OCHOBHBIC 4epThl opranuszanuu. |[loaroroBka k nqoknaay pedepara |3ammura
Homumopdubie mapkepsr JHK. TIpuHIMTBI KapTUPOBAHUS
TCHOB HACJICJICTBEHHBIX OOJIEe3HEH.

3 Crpoenne u cBoiictBa PHK. Paznuunbie Tumel |Hamucanue pedepara 3amura pedepara
PHK. Oco6ennoctu ctpykrypst MPHK, pPHK, TPHK, nx
(YHKIMY ¥ JTOKaJM3aLusl B KIETKE.

4 Pemapars JHK. Tumet penaparuu. | [ToaroroBka k moxmany pedepara |3amura pedepaTa
D¢ dexkTHBHOCTS pemapalloOHHBIX CHCTEeM. boiesHw,
o0ycioBnieHHbIE leeKTaMH perapanuH.

7.0u1eHOYHbIE CpeIcTBAa JJsi TEeKYHIero KOHTPOJISI YCIEeBAeMOCTHM W NPOMEKYTOYHOI
aTTrecTaluu

HUTOroBblii KOHTPOJIb
WTOroBBIN KOHTPOJIH 10 TACIUIUTHHE OCYIIECTBIISCTCS IPEUMYIIECTBEHHO B (JOpME YCTHOTO
muddepeHIIMPOBAaHHOTO 3a4eTa, MAKCUMAaIbHOE KOJIMYeCTBO 0amioB no kotopomy - 100
0ayutoB. Y IeTbHBIN BEC HTOTOBOTO KOHTPOJIS B UTOTOBOW OLIEHKE TIO AUCITUTINHE COCTABIISIET
40%, cpennero 6amia mo BceM Moayism 60%.

- 100 6amnoB — cTyIeHT TI1y00KO MOHUMAET NPOUIEHHBIM MaTepHa, OTBEYAET YETKO U
BCECTOPOHHE, YMEET OLICHUBAThH (DAKThI, CAMOCTOSATEIHHO PACCYKIAeT, OTIIMYACTCS
CIIOCOOHOCTBIO 000CHOBBIBATH BBIBOJIBI U PA3BSICHITH UX B JIOTHYECKOU ITOCIICIOBATEILHOCTH.
- 90 6ayyIoB - CTYAEHT INIyOOKO MOHUMAET MPOMACHHBII MaTeprall, OTBEYaeT YETKO U
BCECTOPOHHE, YMEET OIICHNBATh (PAKTHI, CAMOCTOSTEIBHO PAaCcCyKIaeT, OTIINIACTCS
CIIOCOOHOCTBHI0 00OCHOBBIBAThH BHIBOJIBI U PA3BSICHITH UX B JIOTUYECKOM MOCIIEIOBATEILHOCTH,
HO JIOITYCKAEeT OTJCIIbHBIC HETOYHOCTH.

- 80 6anyoB - CTYJEHT MIyOOKO TOHUMAET MPONACHHBII MaTeprall, OTBEYaeT YETKO U
BCECTOPOHHE, YMEET OIIEHNBATh (PAKTHI, CAMOCTOSTEIBHO PAaCcCyKIaeT, OTIINIAETCS
CIIOCOOHOCTHI0 00OCHOBHIBAThH BBIBOJIBI U PA3bSICHSITH UX B IOTUYECKOM MOCIEA0BATEIHHOCTH,
HO JIOITYCKaeT HEKOTOPbIE OLIMOKHU OOIIEro Xapakrepa.

- 70 GanmoB - CTYJEHT XOPOIIIO MOHUMAET MPONIEHHBIN MaTepHal, HO HE MOXKET
TEOPETUIECKH 0OOCHOBBIBATH HEKOTOPHIC BHIBOJIBI.

- 60 6ayyIoB — CTYZIEHT OTBEYAET B OCHOBHOM IMPAaBUJIBHO, HO YYBCTBYETCS
MeXaHUYECKOe 3ayuynBaHHe MaTepHaa.

- 50 GannoB — B OTBETE CTYJEHTA UMEIOTCS CYIIECTBEHHbIE HEJJOCTATKU, MaTepral
OXBAaYeH «II0JIOBUHYATOY, B PACCYKIEHHSIX JOMYCKAIOTCS OIIMOKH.

- 40 GannoB — OTBET CTY/JEHTA MPABUJICH JTUIIIb YACTHYHO, IPH Pa3bICHEHUU
MaTepHala JIOMyCKatTCs CePbe3HbIC OIMTHOKH.

- 20-30 6anIoB - CTYACHT UMEET O0IIIee MPeICTaBICHHE O TeMe, HO He yMeeT
JIOTUYECKH 000CHOBATh CBOU MBICITH.

- 10 GannoB - CTYACHT MMEET JIUIIh YACTUYHOE MPEACTABICHUE O TEME.

- 0 GayIoB — HET OTBETA.

Kpurepun ouenku:

OneHka «omauuHo» BBICTABIISACTCS CTYJCHTY, €clii BoinosHeHo 100-91%.
Orenka «xopoutoy, eciu BoimoiiHeHOo 90-76%.

OreHka «yodognemsopumesnibHoy, €CIv BBIMOIHEHO 75-60%.

OrieHKa «Hey0061emeopumenbHo», €CIIi BEITIOJIHEHO MeHee 60%.




IIpumepHas TeMaTnka pedepaTuBHBIX padoT

1. Anornito3 - oOmias xapakTepuctuka nporecca. [lyckoBbie pakTopsl pa3BUTHS aloNTO3a.
XapakTtepuctuka kacma3. BzaumopelictBue Fas-penentopa u Fas-nurannma. MonekynspHbie
MEXaHU3MBI 3aIpOrpaMMHUPOBAHHON KJIETOYHOU rudenu: BHYTPCHHUH u
BHEILIHUW ITyTH aKTUBAIMU allONTO3a.

2. I'eroM dYenmoBeka, OCHOBHBIC uepThl opranu3amuu. [lomumopdusie mapkepsr JJHK.
[TpuHLIMIIBI KAPTUPOBAHMSI TEHOB HACJIEICTBEHHBIX 0OJIE3HEH.

3.IIporpeccupyroias MpleqHas JUCTPODUs — IPUMEp JOKATH3AINUY F'eHa HA XPOMOCOME.
Hpyrue ¢opmsl muoguctpobuu. MosnekynspHas TuarHocTHka. ['eHHas ¥ KJIeTo4YHasl Teparuu.
JunaMuueckre MyTaluH, SKCIAHCUU TPHUIUIETHBIX NMOBTOpPOB. [loHsATHME aHTHnMManuu. Xopes
['eHTUHTTOHA, MUOTOHMYECKAsi AUCTPOPHUSL.

4.OtHoreHomuka. Ilomumopdu3m TreHOB Kak WHCTPYMEHT H3y4eHHs TreHo(oHIa
HapOJIOHACEJIEHUS! BO BPEMEHU U IIPOCTPAHCTBE.

5. [Monsitue 6uonHpopmaruku. Poinb OMOMHGOPMATHKN B COBPEMEHHOW MOJICKYIISIPHOMN
TeHEeTUKE U OMOTEeXHOJOTHH. brojorndeckre CuCTEMBbI C TOUKHU 3peHHs] OMOMH(POPMATHKHY.

6. KomupoBanue HacieACTBEHHOH WHpoOpManuu. ba3bl MaHHBIX  TIO0 MOJCKYJISPHOU
Ouosnoruu u reHetuke. MHbopManmoHHbIN aHaIU3 MOCIEA0BATEIbHOCTENH HYKJICHHOBBIX KUCIOT
1 OCJKOB.

IlepeyeHb BONPOCOB K 3K3aMeHY

1. Ilpeamer u 3a1auu MOJEKYJISIPHOM F€HETUKU.

HcTopus ee pa3BUTHS U OCHOBHBIE JJOCTUKECHHUSL.

3. XHMHYECKUI COCTAB HYKJIEMHOBBIX KUCJIOT: yPUHOBBIE U TUPUMHIMHOBbIE OCHOBAHMS
(OCHOBHBIE 1 MMHOPHBIE), YTJIEBOIHBIN KOMIIOHEHT. CTpOEHKE HYKJICO3UI0B U
HYKJICOTH/I0B.

4. Xapakrepuctuka nepBuuHoi ctpyktypsl JJHK. Ilpunnun kommieMmenTapHOCTH. TUIIBI
XUMHUYECKHX CBsI3€H, yUaCTBYIOIIME B CTAOMIIN3ALMHU CIIUPATIBHON CTPYKTYPbI MOJIEKYJIBI
JIHK (xoBanenTHbIe, ripodoOHbIE, BOOPOAHbIE). CTIKMHI-B3aUMOEHCTBHE.

5. Tunoxpomuslii u runepxpomusiit 3pdextsl. [Inasnenne JHK. ['mGpunuzanms
HYKJIEMHOBBIX KHUCJIOT U €€ UCII0JIb30BAHHUE B MOJIEKYJISIPHOM OMOJIOTHH.

6. OtkpsiTe aBoiHo cupanu JJHK. Ilpasuio Yapradda. Xapakrepuctuka B-hopmer

JHK.

Pa3znoo6pa3zusle ¢popmsl aBoitHo# ciupanu JJHK: A-, C-, [I- u E-dopmsl, Z-¢popma JTHK.

8. OpHO- U IBYIIETIOUEYHbIE, KOJIBIIEBIC U IMHEWHBIE MOJIEKYIBI
JIHK . MutoxonapuaneHas u xnopomnactHas JJHK.

9. Ceepxcrmpammsanus JJHK. KonpopmannonHbie nepexoasl B CBEpXCIUPATH30BAHHON
MoJiekyine. Tornonzomepassl, MEXaHU3M JEHCTBUS.

10. HykneocoMHOECTOpOCHNE XpOMaTHHA. DYXpOMAaTHH U TeTepoxpoMaTiH. CTpyKTypHast
OpraHM3aIys XpOMOCOM. S IEpHBII MaTpHUKC.

11. Crpoenue u cBoiictBa PHK. Paznuunsie Tunel PHK. Ocobennoctu crpykrypst MPHK,
pPHK, TPHK, ux ¢yHkunu u gokanus3anus B KJIETKe.

12. ®epmentsl, yuactBytomue B perumkanuu JJHK: JITHK-momumepassr I, 1 u 111,
tononzomepasbll u 11, JHK-rupazaE. coli, renukassl, PHK-nonmumepasa (npaiimasa),
JAHK-nmuraszser u qp. JJTHK-mon

13. TonsTue permukona. Kongopmaruonusie nepexoasl mosiekyisl JJHK B paiione crapra
peruinkanuu. CTpoeHne BUIKHU peruiMkanuu. Bemyias u orcratomniast HUTH, 0COOEHHOCTH
ux perukanuu. @parmentsl Okazaku. Cunte3 PHK-3atpaBok (mpaiimepos).

14. Pennmkanus xonbiieBsix MoJiekyn JIHK: oOpazoBanue O-ctpykrypsl, D-ietnu u
pEIUIMKALMS 110 TUITY KaTAIIErocs KOJabLa.

N
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39.

nukaius TenomepHbix kKoHIoB JIHK. Tenmomepasa, 0cOOEHHOCTH CTPYKTYPHOU
opraHuzanuy 1 GQyHKIHOHUPOBaHUs. TeopHs cTapeHHs B CBA3M C IUHAMHUKON CTPYKTYPBI
TEJIOMEPHBIX YHYaCTKOB.

SIBnenue oOpaTHOH TpaHCKpUNLMU. XapaKTepucTuKa GepMeHTa peBepTasa,
OCYILIECTBIISAIONIEr0 OOPATHYIO TPAHCKPUIILHUIO.

PemnukaruBnoemermnuponanue JHK.

Paznuuneie Tunbl noBpexaeHuit crpyktypsl JJHK u cioco6s! ux ycTpaneHwus.
Penapatusnsiii cunte3 JJHK. Oxcuusznonnas penapanus. [Ipsimasa penapaius
TUMUHOBBIXIUMEPOB U METWIIMPOBAaHHOTO Ir'yaHuHa. [locTperninkaTtuBHas penapanus,
BKJTFOYaroIas pekomounHamuio. SOS-pemnaparus.

Posp meTunupoBanus B penapanun. IIpomeccsl pecTpuKuun-MoupuKanum y
npoKapuoT. D(H(HEeKTUBHOCTh penapalloHHbIX cucTeM. boe3Hu, 00ycaoBIeHHbIE
nedexTaMu penapaim

MosnekynsipHble MEXaHU3MbI 0011el (rOMOJIOrMuHON) pekoMOuHanuu. depMeHTHl,
y4acTBYIOLIHE B 001Iel pekoMOuHau. Mozens pekoMOMHAIINY C MTePEeKpeIBaHUEM
Henei.

CrpykTypsl X0ommuaes U UX pazpeneHne ¢ momoupio Gpepmentos. Cantcnenupuieckas
PEKOMOMHALIUSA U €€ Y4aCTHE B XPOMOCOMHBIX IE€PECTPOIKax, IKCIPECCUU T€HOB Y
¢aros, uaTerpanuu (ara 11M061a, 00pa3oBaHNHM FT€HOB HIMMYHOTJIOOYJTHHOB U
penentopoB T-KIEeTOK.

IS-anemenTsl 6akTepuii. TpaHCIIO30HBI OaKTepUil 1 MEXaHU3M HX TPAHCIOKALINH.
OCHOBHBIE TUITBI MOOUJIBHBIX T€HETHUECKUX JIEMEHTOB 3YKapUOT: CTPYKTYpPa, T€HbI U X
IPOJYKTbI; MEXaHU3MbI IIEPEMEIICHHUS.

Tpanckpunuus IHK y npoxapuor. Ctaguy TpaHCKPUIILMOHHOTO LIMKJIA, COCTABIIAIOIINE
aneMeHTHlI nporecca. Ocobennoctu crpykrypsl PHK-monmumepassl, 6 — daxTopsl,
HaIpPAaBJICHUE TPAHCKPUIILIUH.

Crtpoenue onepoHoB y MpokaproT. O6IacTu MpoMoTopa, onepaTopa, TEePMHHATOPA.
HerartuBHas 1 no3uTUBHAS PETYISILM TPAHCKPHUILMK YIIPOKApHOT Ha pUMEpe
JAaKTO3HOTrO U TpunrogaHoBoro onepoHos. Karabonuthas penpeccusi, CAP-6enoxk.
SIBeHue aTTeHIOALMN TPAHCKPUIILIMK Ha IPUMEpe TPUNTO(PAHOBOTOONPEPOHA.
Tpanckpunuus y 3ykapuor.

Crpykrypa sykapuotudeckoro nmpomoropa. Tunel PHK-nonumepas y saykapuor u
cuHTe3upyemole umu PHK.

@®akTophl TPAaHCKPUIIIMKA. MeInaTOpHbIM KOMIIJIEKC TPAHCKPUIILIUN. DHXAHCEPHI U
CalJICHCEPBI.

JIHK-cBs3bIBatomnye 6€1Kky, y4acTBYIOLINE B PETYIISIMNA TPAHCKPUITLUK: OSNKH,
coJieprKalliie TOMEOJOMEHbI, JEUIIMHOBYIO «3aCTEXKKY», «IIUHKOBbBIE
nanbb».OcoOOEHHOCTH OpraHU3alluy T€HOB Yy IPOKAPHOT U HYKApHOT.

MexaHu3MBbI PETyJIsLUN YKCIIPECCUN TEHOB.

Crpoenne MPHKYy npokapuor u sykapuor. IIponeccunr u crutaiicunr mosekyn PHK.
Oco0Gennoctu npoueccunra TPHK u pPHK y 6akrepuii. Ponas maneix saepusix PHK u
0eTKOBBIX (PAKTOPOB B CILIaliCUHTE.

Cmnaiicocoma.

PacmmdpoBka renernaeckoro koga. OCHOBHbIE CBOWCTBA FT€HETUYECKOTO KOJIa.
O61mas cxema mpolecca TPaHCISIIMY U XapaKTePUCTHKA €0 OTAEIbHBIX 3JIEMEHTOB.
Crpoenne TPHK: nepBuyHas, BropuyHas U TPETUUHAS CTPYKTYpa, poJib
MOJIU(PUIIPOBAHHBIX HYKJIEOTHIOB.

3HaynMBble Ui TpaHcsauuu oonactu. AmunoauunupoanueTPHK, ero cneruuanocts,
amuHoanun-TPHK-cunaTeTassl.

Crpoenue pubocoM y Ipo- U SYKAPHOT, UX JIoKanu3aus B kietke. Pubocomusie PHK,
ux Bubl. CyObequHuUIBl puOOCOM, UX 00beMHEHNE B LIenylo prubocomy. A- u I1-
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CTku pubocom, ux ¢pyHkiun. CTpyKTypHBIEC TIpEeBpalieHus puoocom invitro.
OJIMPUOOCOMBL.

Oransl TPAaHCISAIUH U UX XapaKTePUCTUKA. benkoBbie (hakTOphl MHULIMAINH, JIOHTAIlUN
U TEPMHUHALMK TPAHCIISILIUY.

XUMHUYECKUE peaKIMK U OOLINI 3HEpreTUYecKuil Oananc OMocuHTE3a
6enka.PacnaqMPHK y npokapuoT u sykapuor.

Paznnuus nponecca TpaHCIAUUU B KIETKaX IPOKAPUOTUYECKUX U DYKAPUOTHUECKUX
OpPIraHU3MOB.

WHruOUTOpS TPAHCIALNY Y TIPO- U 3YKApUOT U MEXAHU3MBI UX JCHCTBHSL.
[TocTTpancnanuonHas MoAU(UKALNS TOTUITIENTUIHBIX LEHeH.

TpaHcnopT 3yKapuoTHUYECKUX OEIKOB B KIIETOUYHBIE OPTraHENIbl U YEPE3 KIETOUHYIO
MeMOpaHy.

[lepBuyHas, BTOpUYHAsL, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa OCIKOB.

ITonsaTne 0 nomMeHax U uX GyHKLHUOHAIBHOMN POJIH.

@onnuHT 6eTKOB — 00pa30BaHKE ONPEICTIEHHONW TPETHUYHON CTPYKTYphL. DaKTOPbI
donnunra: GepMeHThI U marnepoHsl. Pedonauar 6enkos.

IIpuoHsL.

Arnonto3 - o01mas xapakTepuctuka nporecca. [lyckoBble hakTopbl pa3BUTHS alONTO3a.
XapaxTepuctuka kacnas. Bzaumoneiictsue Fas-peuenropa u Fas-nurasnaa.
MosnekynsipHble MEXaHU3MBI 3aIPOrPAMMUPOBAHHOMN KJIETOYHOM rMOen: BHYTPEHHUN U
BHEUIHUM ITyTH aKTUBALIMU alloONTO3a.

['enoM yenoBeka, OCHOBHbIE YepThl opranuzanuu. Ilonumopdusie mapkepst JTHK.
[TpuHLIMIIBI KAPTUPOBAHMSI TEHOB HACJIEICTBEHHBIX 0OJIE3HEN.

[Tporpeccupytomias MpllieyHast JUCTPOPUsI — IPUMEP JOKATU3ALMH [€Ha HA XPOMOCOME.
Hpyrue ¢popmel Muonuctpoduu. MonekynspHas quarHocTika. ['eHHas u kietouHas
TEpaIuu.

[Tonumopdu3M reHoB Kak HHCTPYMEHT U3yueHHs FeHO(OH1a HapOAOHACETIEHUS BO
BPEMEHHM U IPOCTPAHCTBE.

[Tousitue GuonHpopmaruku. Poias OnonH(popMaTUKH B COBPEMEHHOM MOJIEKYIISIPHOM
TeHETUKE U OMOTEXHOJIOTUH.

buonorudeckne cuctemMsl ¢ TOUKU 3peHUs OMOMH(DOPMATHKH.

KoaunpoBanue HacneacTBEHHON HHPOPMAIIIH.

ba3bl TaHHBIX 110 MOJIEKYJISIPHOM OMOJIOTUN U TEHETHKE.

NHupopMalilnoHHBIN aHAJIN3 MTOCIIEI0BATEIbHOCTEN HYKJIEMHOBBIX KUCIIOT U OEIKOB.

Kpurepun oneHkn npomMesKyToO4HOM aTTecTanum B gopme IK3aMeHa

Taoauna 7.1.
Onenka XapakrTepucTuka Tpe0OBaHHUI K pe3yJbTaTaM aTTeCTAlHH B (hopMe
IK3aMeHa
«OTIn4HO» Teoperuueckoe conepkaHue Kypca OCBOCHO MOJIHOCThIO 6€3 MpoOesnoB,

CUCTEMHO U IIIy00KO0, HE00XO0JUMbIe TPAKTUUECKHUE HABBIKU pabOTHI C
OCBOCHHBIM MaTepualioM c(hOpMUPOBAHbI, BCE MPEAYCMOTPEHHbIE paboueit
yueOHOM MporpaMMoii yueOHbIe 3a/1aHus BBITIOJIHEHbI O€3yIPEUHO, KaueCTBO
UX BBINOJIHEHHSI OIIEHEHO YHCIIOM 0ayIoB, OJIM3KHM K MAaKCUMYMY.

«Xoporro» Teoperndeckoe cojiepkaHHe Kypca OCBOSHO B IIE€I0M 0e3 MpoOerioB,

HE00X0/IMMbIe MPAKTUUYECKUE HABBIKU paOOTHI C OCBOEHHBIM MaTEPUAJIOM B
OCHOBHOM C(pOPMHUPOBAHBI, MPEIyCMOTpEeHHbIE pabouel yueOHOH
IpOrpaMMOi yueOHbIe 3a/IJaHHsI BHITIOJIHEHBI C OTAEIbHBIMU HETOYHOCTSIMH,




Ka4yeCTBO BBIMIOJHEHUS OONBIIMHCTBA 33JJaHUI OLIEHEHO YMCIIOM OaJlioB,
OJIM3KUM K MAaKCUMYMY.

«Y 10BIIETBO- TeopeTtrueckoe coaepkaHue Kypca OCBOCHO OOJIbIIIeH YacThio, HO

PHUTETHHO poOesbl He HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOIUMbIE PAKTHUECKUE
HaBBIKU pabOThI C OCBOCHHBIM MaTE€pHAIOM B OCHOBHOM C(hOpMHUPOBaHbI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX paboyell yueOHO mporpaMMoit y4eOHBIX
3aJJaHU} BBINIOJIHEHBI, OT/I€JIbHbIC U3 BHITIOJHEHHBIX 3a/laHul coJepKaT
OIITMOKH.

«HeynosneTs TeopeTtrueckoe cofepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIMMbIE

OpPUTEIBHO» | HaBBIKU Pa0OTHI HE CPOPMUPOBAHBI WIIM CPOPMHUPOBAHBI OTJCIILHBIC U3 HHX,
OOJILIITMHCTBO MIPETYCMOTPEHHBIX paboyueil ydeOHON MporpaMMoi yueOHBIX
3aJJaHii HE BBITIOJIHEHO JHOO0 BBIMOIHEHO C TPYOBIMH OMINOKaMH, Ka4eCTBO
UX BBIIIOJHEHUS OLIEHEHO YMCIIOM 0aioB, OJM3KUM K MUHUMYMY.

Taoauma 7.2

CooTBercTBHE ()OPM OLIEHOUHBIX CPEACTB TEMaM JHCHUILIMHbI

Ne Tema dopma OLIEHOYHOT'0 CPEACTBA

n/m

1. Paznen 1. Llenu u 3amaun Pedepar Ha Temy: «VcTopust u3ydeHHOCTH

MOJ'I@Ky.TIS[pHOfI I'CHCTHUKHU

MOJ'IGKy.]'ISIpHOﬁ T'CHCTUKN)).

2. Paznen 2. CtpoeHue u TecThl.
XUMHYECKUH COCTaB Bonpocs! 1u1st cobecenoBanust
HYKJIEMHOBBIX KUCIOT. [TpuHimn
KOMIUIEMEHTApHOCTH. THIIBI
XUMHUYECKHX CBsI3el,
YYaCTBYIOIIUE B CTAOMIIM3AIIUN
CIHUPAJILHON CTPYKTYPbI
moutekynbl JIHK (koBaneHTHbIE,
ruJipooOHBIE, BOJOPOIHBIE).
CToKMHI-B3aUMO/IENCTBHE.
3. Pazaen 3. Opranusm xo3siHa Pedepat na Temy: TpancMucCHBHBIE H
Kak cpeia OOMTaHus Mapasura. PUPOJHO-0YaroBblie 3a0oneBanus. CTpyKkTypa
JKuzHeHHbIe IUKIIBI TAPA3UTOB. npupoaHoro oyara. OCHOBHBIE 3JIEMEHTHI
IPUPOJHOI0 ovara: BO30yJIUTeNb, pe3epByap
B030yauTens, nepeHocuvk. [lonstue 06
AHTPOIIOHO3aX U 300HO03aX. [IpuHIKITEI 6OPHOBI €
napasuTapHbIMU 3a00JI€BaHUSIMH.
4, Pasznea 4. Hykneocomuoe

CTPOEHHME XpOMaTHHA.
CtpyKkTypHast opraHu3anus
XPOMOCOM. SInepHBbIN MaTpUKC.
Crpoenue u cBorictBa PHK.
Paznuunsie Tunel PHK.
Ocob6ennoctu ctpyktypsl MPHK,
pPHK, TPHK, ux ¢pynkuuu n
JIOKaJIU3alys B KIIETKE.

Bonpocs 1u1s cobecenoBanus.




8. YueOHo-MeTOqUYecKOe U MHPOPMAIHOHHOEe o0ecreyeHne Y4eOHOH IUCIUNTHHBI
/monyJis

8.1. JIuteparypa.
1. Agenpimnna, I'. A. 'eHeTnka B 3agadyax. YueOHoe nocooue / I'.A. Axgenpimmna, O.K.
Anenpmmd. - M.: ITnanera, 2015. - 176 c.
2. Acnansn, M. M. I'enetuka u npoucxoxaenue noyia / M.M. Acnansn, O.I1. CongatoBa. - M.:
Asropckas akanemus, KMK, 2010. - 116 c.
3. Ayapo0ax, III. I'eneruka / I1I. Ayspbax. - M.: Atomuznat, 1994. - 280 c.
4. Aysp0Oax, 1. I'eneruka / LLI. Aysp6ax. - M.: Atomuznat, 2012. - 320 c.
5. Bcenenckuii, E. H. Bcenenckue matpuiisl. Kocmuueckas reneruka: JIHK cBepxcrnocoOHOCTH,
reHuanbHOCTH U 0eccmepTus. Tom 2 / E.H. Beenenckwuii, JI.A. Beenernckas. - M.: MOO MIIKP,
2004. - 320 c.
6. 'eneTnka OpOHXOIETOYHBIX 3a0oseBanui. - M.: Atmocdepa, 2010. - 160 c.
7. I'eneruka u cenekuus pacrenuii Ha Jlony / pen. B.I'. Kaprambiesa. - M.: PoctoB-na-/lony.
W3n-Bo PocroBckoro ynusepcutera; M3nanue 2-e, 1995. - 160 c.
8. I'natuk, E. H. I'eneruka uenoseka. boinoe u rpsaymee / E.H. I'natux. - M.: JIKU, 2010. - 280
C.
9. Ayounun, H. I1. I'enetuka / H.I1. IyOunun. - M.: Hltuunma, 1985. - 536 c.
10. Ayounun, H.IT. I'eneruka - crpanuist ucropuu / H.I1. Ayounun. - M.: ltuuana, 1990. -
400 c.
11. Ebpemona, B. B. I'eneruka / B.B. Edpemona, FO.T. Aucroa. - M.: ®enukc, 2010. - 256 .
12. XKyuenko, A. A. 'enetuka TomatoB / A.A. XKyudenko. - M.: llltunnna, 1980. - 665 C.
13. VBanos, B.U. I'eneruka / B.W. MBanoB, ap.. - M.: Axanemknuura, 2006. - 640 c.
14. Kucenena, 3.C. I'enernka / 3.C. Kucenesa, A.H. Msarkosa. - M.: Mup, 1983. - 175 c.
15. Ko3nos, 0. H. T'eneTtuka u cenexkuus celbCKOX035MCTBEHHBIX )KUBOTHBIX: MOHOTD. / FO.H.
Koznos, H.M. Koctomaxun. - M.: KomocC, 2009. - 264 c.
16. Kypuanos, H. A. ['eneruka yenoBeka ¢ ocHoBamu o61el renetuku / H.A. Kypuanos. - M.
CnenJIut, 2009. - 192 c.
17. Jlunbun, E.T. I'eneruka nns Bpaueit / E.T. Jluneun, E.A. boromazos, I1.b. 'opman-
Kanomnukos. - M.: CII6. [u ap.| : [Turep, 1990. - 256 c.
18. JIobames, M. E. I'enetuka / M.E. JloGamies. - M.: U3narensctBo JICHMHTpaACKOTO
I'ocynmapctBenHoro YauBepcurera uM. A. A. XKmanosa, 2002. - 752 c.
19. Hukonwckuii, B. U. 'eneruka / B.U. Hukonwsckuii. - M.: Akagemus, 2010. - 256 c.
20. IlexoB, A. I1. buomorus u o6mas reaetuka / A Il Ilexos. - M.: M3gaTenscTtBo Poccuiickoro
YHuBepcurera apyx0bl HapoaoB, 1994. - 440 c.

8.2. UuTepHeT pecypchl

NudopmannonHoe odecnevyeHue:

633])1 JAaAHHbIX, HH(l)OpMaIII/[OHHO-CﬂpaBO‘IHble U IMOUCKOBBIC CUCTEMBI:
WWW.iprboorshop.ru

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PT'Bb)

http://elibrary.rsl.ru Hayunas snekrponHas oubinoreka
http://elibrary.ru/default.asp Poccuiickas vanuonanbHas OubInoreka



http://www.iprboorshop.ru/
http://fizrast.ru/sitemap.html

o0.nlr.ru http://nbmau.ru

poHHas 6nbnuoteka Poccuiickoi rocyaapcTBeHHOW OUOIMOTEKH

MedUniver bubnmoreka. - Pexxum goctyma: http://meduniver.com/Medical/Book/115.html;
['ub st sxosoroB. Bmecte Bo numst Oyaymiero. - Pexxum gocryna:
http://www.ecoguild.ru/library.html;

DnexTpoHHas 6ubnnoreka.- Pexxum gocrymna: http://nrc.edu.ru/est/pos/;

EcoKub Bcest skomorus u He Tonbko - Pesxxum goctyna: http://ecokub.ru/load/7;
bubnuoteka ['ymep. — Pesxxum noctyma: http:// www.gumer.info/.
http://www.dlib.eastviev.com Dnekrponnas oubauoreka EastView

http: //www.window.edu.ru Mudopmarnnonnas cucrema «EauHOE OKHO J0CTYIA K
00pa3oBaTeILHBIM PECypcam»

http: //www. vak.ed.gov. ru Caiit BbICIIICH aTTECTAI[HOHHON KOMUCCHH.

http: //www. biblioclub.ru «9nexkrponnas 6ubaMOTEUHAs cUcTeMa Y HUBEPCUTETCKAs
6ubmuoreka ONLINE»

http://diss.rsl.ru Dnexrponnas bubnunoreka Juccepranmii Poccuiickoii rocyjapcTBeHHON
ouomorexkn DB/ PI'B.

www.iglib.ru Dnekrponnas OubIMOTeKa 00pa30BaTENBHBIX M HAY4HBIX n3ganui 1glib.
http://www.Cir.ru Vuuepcuterckas wuHpopManuonHas cucrema Poccus. YHC
POCCHSIL.

www.public.ru UatepueT-6ubarnoreka CMU Public.ru.

9. Meroanueckue ykazaHusi i1 00y4alomuXxcsi 10 0CBOEHU IO U CHUILIUHBIL:

PeKOMeHHyeTCH AKTHMBHAas pa60Ta Ha na6opaToprlx 3aHATHUAX, OCBOCHUC OCHOBHOH
Hp06JIGMaTI/IKI/I JAUCHUIUIMHBI, Y4aCTUC B BBIIOJIHCHUHW IMMCbMCHHBLIX AJOMAIIHHUX / AYAUTOPHBIX
pa60T. I[J'IH Ooitee HpOﬂYKTHBHOﬁ CaMOCTOSITCIIEHOM pa6OTI>I 110 ANCHUIUIMHE MOT'YT UCIIOJIb30BATHCS
KOHCYJIbTAllMU MPCTIOAaBaTCIIA.

10. TIEPEYEHb WH®OPMALMOHHBIX TEXHOJOTUi, HWCHOJb3YEMbBIX MPU
OCYIECTBJIEHUM OBPA3OBATEJBHOIO MPOIECCA MO JACHUIUIAHE (MOJAYJIO),
BKJIIOYAS TMEPEYEHb IPOTPAMMHOIO OBECHEYEHUA W HWH®OPMALNMOHHBIX
CIIPABOYHBIX CUCTEM

Jlns mpoBeneHUs AUCHUIUIMHBL «[ €HeTWYecKud aHamu3» CTYACHT oOecledyeH Bcei
HE0OXOMMON yueOHO-METOAMUECKOM JTUTEPATYPON U TOCTYIIOM K IPOTPAMMHOMY 00ECTICYEHHUIO
U HMHTEpHET pecypcam. Bcesa HeoOxomumas ydeOHO-MeTOAMYecKas JHTepaTypa HMEeTCs B
OMOIMOTEKE CTYJACHYECKOTO a0OHEMEHTa, 30HAIBHOW HayyHOW OubmuoTexe, OuOIHOTEKaX
kadenpsl U npenoaBaTeNsl TUCHUILUIMHBL JIOCTYN K HHTEPHET-pecypcaM OCYIIECTBISIETCS Yepe3
MHTEpHET-KJIacc (paxKyabTeTa, 30HaJbHOM HaydyHOH OMOIMOTEKHM U JIOKAIbHON KOMIIBIOTEPHOM
ceTH QaxkynpTeTa.

Ta6muma 10.1

IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHH, MCNIO0JIb3YyeMbIX NPHU OCYIIECTBICHUH

00pa3oBaTeILHOIO NMpolecca Mo JMCHUIINHE

Ne | HasBanue otnenbHo Tembl | [lepeuens npumensemoit UT | Llens
JUCLUTIIINHBI WJIM €€ YacTen MIPUMEHEHUS
(MpaKTHYECKOTO 3aHATUS
WM 1a060paTopHOil paboThI),
B KOTOpOM ucnoas3yercs UT



http://nbmgu.ru/
http://www.dlib.eastiev.com/
http://www.window/
http://www.vak/
http://diss.rsl.ru/
http://www.iqlib.ru/
http://www.cir.ru/
http://www.public.ru/
http://public.ru/

benku HemocpencTBeHHbIE KomnberoTepHbie TEXHOJIOTUH, OBnanenue
NPOAYKTHI U peanu3atopbl | MIHTepHET, « DNeKTpOHHAs MPAKTHYECKIUMHU
reHeTndyeckoi nudopmarmu. | OuOIMOTEeUHas cucTeMa HaBBIKAMU
MornekynsipHast opranu3anus | YHHBEpCUTETCKas Oubimorea | mepeBoja

1 QyHKIHS OCJTKOB KakK ONLINE» OMOJIOTHYECKHIX
cyOcTpara KH3HHU. http://www.biblioclub.ru TEPMUHOB.
buonoruueckast [Tpe3eHTanus

posib  TOJHCAXaPUTIOB, MicrosoftPowerPoint.

AT® B OHOdHEpreTHKE.

2 | KneTounslii  ypoBeHb Komnbrorepusie TexHomoruu, | OBiaaeHue
OpTraHHU3aINH KUBOTO. WurtepHeT, «NEeKTpOHHAS MPAKTHYCCKIUMHU
Knerka - nsnemenTapHas O6ubnuoTedHas cucrema HaBBIKAMU
TeHeTHYEeCKass | YHuBepcuterckas o6ubianorea | maHaiM3a
CTPYKTYpPHO - ONLINE» OHOJIOTMYECKUX
GyHKIMOHATBHAS http://www.biblioclub.ru TEpPMHHOB
€IMHHIIa MHOTOKJIETOUHBIX [Ipe3enTtanus
oprann3MoB. Knerounas MicrosoftPowerPoint
teopus. [Ipokapuornueckue
Y OYKapUOTUYECKUE  KJIETKU
U X
XapaKTePUCTHKA

11. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne y4eOHOH TUCHHIIIMHBI

Jlns obecriedenust 1ocTyna K COBpeMEHHBIM ITpodeccnoHalbHbIM 0a3aM JaHHBIX UMEIOTCS

yueOHbIe ayTUTOPUH, OPTTEXHUKA, TeJle- U ayInoarnapaTypa, IpoekTop, A0CTYI K CETH

Nurtepner.
Tadauna 11.1.
IlepeyeHb TEXHHYECKUX CPEICTB, HCMOJIb3yeMbIX PH OCYLECTBJIEHUH
00pa3oBaTeIbHOI0O Mpouecca 1Mo JMCUUIINHE
Ne Hymepauus
/i IlepeyeHb OCHOBHOIO 000PY10BaHUS pa3jaenoB/TeM
AUCHUNJIMHBI
1. JlabopaTopus MoneKysipHOH reHeTuku KaOuHeT Ne403 1-13
2. [Tpoexunonnas ycranoka «Ksaapa» 250X, 3M (1 mt.) 1-13
3. Komnsrotepsr (2 miT.) 4-8
4, Muxkpockonbl 6uHOKyIsipHbIe Mukpomen 1 Bap. 2-20 (6 mrT.) 4-8
5. OnektpoHHbIe 1abopatopHble Becbl CASMWP-300H 2,3
6 JlaGopatopHas nocyna (mpeaMeTHbIC U TOKPOBHBIE CTEKIIA, 4-8 13
' npenapoBajbHbIE UTJIBI U JP. ) ’



http://www.biblioclub.ru/
http://www.biblioclub.ru/

Pabouas nporpamma qucuuiuivHbl «I'eHeTHYeCKHii aHAJIM3» COCTABICHA B COOTBETCTBUU C
tpedoBanussMu @I'OC BO no nanpasienuto noarotosku 06.04.01. buonorus, yrBep:KIeHHOIO

nmpukazoM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit ®Denepanmu ot «l1» _aBrycra
2020 1. Ne 934 .

[IporpamMmy coctaBuia:

J1.6.1., mpodeccop kabeapsl ouosornu A.M. ITinnesa
(momxHoCcTh, ®.1.0.)

[Iporpamma ogoOpena Ha 3acenannu kadeapsl «buonorus»
[Tpotokon Ne9 ot «16» urons 2022 rona

[Iporpamma  omoOpeHa  Y4eOHO-METOJUYECKHM  COBETOM  XHMHKO-OHMOJIOTHYECKOTO
dakynbpTeTa/MHCTUTYTA
[Tporokoi Ne 10 ot «21» uronst 2022 rona

[TporpamMmma paccMOTpeHa Ha 3aceTlaHuu Y 4e0HO-METOIMYECKOTO COBETA YHHBEPCUTETA
[Tporoxon NelO ot «29 » utonst 2022r.



