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l. Iean 1 32724y TUCHUTLIHHBI

Heab AMCHMIUIMHBI 3aKIIOYaeTCs B TOM, 4TOOBI C(HOpPMHUpPOBATH MPEACTABICHUS 00
OCHOBHBIX TCOPETUYECKUX M METONOJIOTMYECKUX IIOAXONAX K HM3YYECHHIO MOJCKYISAPHBIX
MEXaHU3MOB TepeJadd TeHEeTUYEeCKOH MH(OpMAIH, NMPUMEHEHUE MOTYYEHHBIX 3HAHUH H
HaBBIKOB B PELIEHUU NPO(ECCHOHATIBHBIX 3a/1a4.

3agaun:

e CdopMupoBatb y CTYICHTOB COBPEMEHHBIC MPEICTABICHHUS O MOJICKYISIPHBIX
MEXaHH3MaX TEeHETHYECKHX TIPOIECCOB, 00 YCTPONCTBE T'€HOMa M OCHOBHBIX
MOJICKYJIIPHBIX MEXaHHU3MaX PEryyslid aKTHBHOCTH T€HOB Ha PAa3JIMYHBIX dTarax
peanu3aniy reHeTHIeCKoi HH(pOpMAaIIHH;

e PaccMmoTpers 0051aCTh NMPUMEHEHUSI MOJEKYISIPHO-TEHETUUECKUX METOJIOB, M3YUUTh
OCHOBHBIE MPOOJEMBI, CTOAIIUX TMeped Pa3TUYHBIMU pa3ieiaMH  MOJEKYISPHOM
T€HETHKH.

e CdopMupoBaTh CHCTEMHBIC IIPEACTABICHHS O TEOPUAX M 3aKOHAX OMO(PHU3UKHU
OMOJIOTHYECKNX CTPYKTYp HA OCHOBE 3HAaHUH CMEXHBIX €CTECTBEHHOHAYYHBIX
muciuiuine (pu3uka, MareMaTuka, OMOXUMUS B (U3UOIIOTHS);

e PaccMOTpeTh 3aKOHOMEPHOCTH (DU3UYCCKON OpraHU3aIMK )KUBON MAaTepUH HA Pa3HBIX
YPOBHSX, HAYMHAS OT MOJICKYJISIPHOTO M 3aKaH4IHMBasi OMOCHEPHBIM;

e Jlatb mpexncraBieHHMEe OO0 OCHOBHBIX OOBEKTax W METOJAaX  MCCIelOBaHUA (Kak
TEOPETUUECKHX, TaK U MPAKTUYECKUX ) MOJIEKYJIAPHON MOJIEKYISIPHON T€HETUKH;

e HayuyuTh CTYI€HTOB rpaMOTHOMY BOCHPUSITHIO TTPAKTUYECKUX MPOOJIEM, CBI3aHHBIX C
TEHETUKOU B 11€JIOM.

1. MECTO JUCOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas quctmmuinHa b1.B.JIB.1.7.5 «MoekymnspHas reHeTHKa» OTHOCHTCS K YacTH,
dbopmupyeMoil yuacTHUKaMu 00pa30BaTENbHBIX OTHOIICHHUHN 00s3aTebHON yacTu. M3ydyaeTcs Ha
3 Kypce B IIECTOM CEMECTpeE.

2.2. JIns u3ydeHus JaHHOW y4eOHOU JUCIIMIUTNHBI HEOOXOMMBI 3HAHHS, YMEHHUS M HABBIKH,
dbopMupyeMbie MPEAINIeCTBYIOMIMMH IUCHUIUIMHAMU OakanaBpuata («Marematukay, «XUMHUs,
«O6mas ouosnorus», «buoxumus», «MoekyssipHasi OHOJOTHS)

2.3. Ilepedenp mocienyOMMX y4eOHBIX AUCIMILINH, AN KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHMSI U HaBbIKH, (opMHUpyeMble NaHHOW yuyeOHOW AMCUUIUIMHON: «AKTyaJbHbIE BOMPOCHI
TeHETUKNY, BeinonHeHne BKP.

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

[Ipouiecc ocBoeHMs NUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIETEHIIMH B
coorBerctBU ¢ ®I'OC BO u OIl BO mo nanHomy HampasieHuto noxaroroku 06.03.01
«buonorusm»:

I1IK-1: CnocobOeH wucnonb3oBaTh 0a30BbIe TEOPETHUECKHWE 3HAHUS O Pa3zHOOOpasuw,
CTPYKTYpHOM opraHu3zanuyu, QyHKIMOHUPOBAHUU OMOJIOTMYECKUX CHUCTEM M OCOOEHHOCTSIX HX
B3aUMOJICUCTBUS C OKPYIKAIOILEH CPELO.

[1K-2: CriocoOeH MpUMEeHSTh Ha MPAKTUKE OCHOBHBIE METOIBI U CPEJICTBA MCCIICJOBAHUH
OMOJIOTYECKUX 00BEKTOB, BHIOMPATh METO/IbI UCCIIEAOBAHMS B COOTBETCTBHU C OCTaBIEHHBIMU
3aJa4aMu



ITepedyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4eHHsI 110 JMCHHUILJIMHE, COOTHECEHHBIX ¢
HHIUKATOPAMH JOCTUKEHHS] KOMIIeTeH i

Komnerenuus

NuaukaTopsbl KOMNeTEeHIUI

Pe3yabTarsl 00yueHus

IIK-1

Crioco6eH ucnonb30BaTh
0a30BbIE TEOPETUUECKUE
3HaHUs 0 pa3HOoO00pasuy,
CTPYKTYPHOU
OpraHu3aluy,
(bYHKIIMOHUPOBAHUHT
OMOJIOTNYECKUX CUCTEM U
OCOOEHHOCTSIX UX
B3aUMOJICHCTBHUS C
OKpYKaIOIIEH CpeIou.

MK nx 1.1
Hcnonb3yer 3HaHUS O
pa3HOOOpa3uy OPraHU3MOB, UX
CTpOEHUH, (HPU3UOIOTHH,
MeTaboIIn3Me, TEHETHKE,
CHCTEMATHKE, SKOJIOTUH, a
TaKXe UX
OMOTEXHOJIOTHUECKOM
MOTEHIIHAJE JJISl PEIICHUS
PO UIHHBIX HAYIHO-
HCCIICIOBATEIbCKUX U
MPOM3BOICTBEHHBIX 3a/1a4.

3HaTh: MIMPOKOE pazHOOOpa3He OpraHu3MOB,
WX CTpoeHuH, (usnonoruu, meradboiusme,
TeHETHKE, CUCTEMATHKE, SKOJIOTHH, a TaKkKe
X OMOTEXHOJIOTMYECKOM MOTEHIINAIIE
YMerTs: UCTIOJIb30BaTh 3HAHUS 0
pa3HOOOpa3uy OpPraHU3MOB, WX CTPOCHHH,
dhusmosorun, MeTaboau3Me, T€HETHKE,
CHUCTEMaTHKe, OJKOJOTHH, a TaKke uX
OMOTEXHOJIOTMYECKOM  MOTEHIMANe IS
penIeHus npoHITBHBIX Hay4JHO-
UCCIIEIOBATENIbCKUX W MIPOM3BOJCTBEHHBIX
3a1a4

Bnamers: 3HaHMSIMM 0  pa3HOOOpa3uU
OpPraHU3MOB, HX CTPOEHHMH, (HU3HOIOTUH,
MeTa0oiu3Me,  TeHETHKE,  CHCTEeMaTHuKe,

9KOJIOTHH, @ TaKXKe MX OMOTEXHOJIOTMYECKOM
MOTEHIMANE Il pPEHIeHUs] NPO(UIBHBIX
Hay4HO-UCCIIEI0BATENbCKUX "
IIPOU3BOICTBEHHBIX 33124

UK k1.2
IIpumeHsieT cucTEeMHBINM
MTOAXOJT IJIsl pa3pabOTKU U
MIPOBEJICHYISI HAYYHOTO

3HaTh: CHCTEMHBIN TIOIXOM IS pa3paboTKu 1
MIPOBEICHUS HAYYHOT'O SKCIIEPUMEHTA

YMeTh: IIpaBUJILHO CTaBUTDb 3aJa4u
CHUCTEMHOI0 TOAXOJa [UId pa3paboTKH H

IKCTIEPUMEHTA MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA.
Biagers:  CHCTEMHBIM  MOIXOIOM ISt
pa3pabOTKM W TPOBEJCHUS  HAYyYHOTO
HKCIIEPUMEHTA
1IK-2 UK nx2a 3HaTh: TONEBble W JIAOOPATOPHBIE METOMBI
Crocoben MPUMEHATh Ha HpI/IMeHHeT II0JICBBIC 1 | UCCIICAOBAHUA OMOJIOTHYECKNX OOBEKTOB C
IPaKTHKE OCHOBHEIE | 1a00paTopHbie METO/Ibl | UCIIOJIb30BAaHUEM COBPEMEHHOTO
METOJTBI - cpeficTBa chnez{OBaHm OMOJIOTNYECKHX | 000PYyIOBaHHS B COOTBETCTBHUU c
o O00BEKTOB C HCIIOJIB30BAaHUEM | [TOCTABJICHHBIMH 33]auaMu
UCCIIeIOBaHHI A
COBPEMEHHOTO O00OpYyIOBaHUS | YMETh:  IOJNB30BAThCA  IOJEBBIMH U
OMOJIOTNYECKUX OOBEKTOB,

6 B COOTBETCTBHHU C | 1abopaTOpHBIMH METOAAMH HCCIICAOBAHUS
BRIOUPATH MCTOAB! | 1o crapnennbIME 3a1auamMu OHMOJIOTUYECKUX 00BEKTOB C MCIOJIH30BaHUEM
HCCIeNOBaHIA B COBPEMEHHOTO 00opyTOBaHUS B
COOTBETCTBUHU c

IIOCTAaBJICHHBIMU 3aJadyaMu

COOTBETCTBHH C MTOCTABJICHHBIMU 3aJ]a4aMU
Brnagers: moneBbIMH U J1aOOpaTOPHBIMHU
METOJAaMH  HCCIICIOBAaHUS  OMOJOTHICCKUX
O00OBEKTOB C WCIOJH30BAaHHEM COBPEMEHHOTO
o0opynoBaHUs B COOTBETCTBHUU c
TTOCTaBJICHHBIMH 3a/1a49aMHU

HIK nx 21
[IpoBoaut aHaJIN3 "u
TeopeTHdecKoe 0000IIeHne
HAYYHBIX JAHHBIX,
MPUMEHSET MPaKTUKE
METOBI 00paboTKu
AKCIEPUMEHTATBHBIX
JAHHBIX, BKJIOYas OIICHKY
JIOCTOBEPHOCTH PE3yIbTaTOB
u OnonH(pOpMaTUUECKHE

Ha

3HaTh: METOJIbI AHAJIN3A U TCOPCTUUICCKOTO

00001eHus Hay4YHBIX JaHHBIX,
HOpPMAaTHBHEIE JIOKYMEHTBI o
OpraHu3ali W TEXHUKE OEe30MacHOCTH
paboT M  NPUHLMIOBI  COCTaBJICHUSA
OTYETHOCTH

VYMeTh: MMpOBOJAUTH aHaJInu3 u
TEOpeTHUecKoe O00O0OIIeHHEe HAayYHBIX

JaHHBIX, IPUMCHATDH HAa MMIPAKTUKC MCTO/AbL
00pabOTKH IKCIICPUMEHTAIILHBIX JTAHHBIX,




aIITOPHUTMBI; 3HaeT
HOPMAaTUBHBIC JAOKYMCHTBIL
[0 OpraHU3allH M TEXHUKE
O6e3omacHOCTH  paboT |
HPUHIUIIBI COCTaBJICHUS
OTYCTHOCTHU

BKJIIOYast OIICHKY JIOCTOBEPHOCTH
pe3yabTaToB M OMOMH(pOpPMAaTHYECKHE
AJIITOPUTMBI;

Brnagers: aHAIM30M U TEOPETHYECKHUM
000011IeHIEM Hay4HBIX JaHHBIX,
MPUMEHSIET Ha  NPAKTHKE  METOJBI
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX,
BKJIIOYAst OIICHKY JIOCTOBEPHOCTH
pe3ysIbTaTOB ¥ OMOMH(POPMATHYECKHE

AITOPUTMBI;




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUAIIJINHBI

O0beM IMCHUILIMHBI COCTABJISIET 2 3a4eTHBIX eIUHMIbI, 72 Yaca,.

W3 HuX peamusyercs ¢ MCIOJb30BAaHUEM AJIEKTPOHHOIO OOyUYEHHS U AMCTAHIMOHHBIX 00pa3oBaTeNbHBIX TeXHOJIOrui He MeHee 20% 4JacoB OT
ay/IMTOPHO# paboThI (27 yacoB)

®opMa NPOMEKYTOUYHOM aTTECTAIUN . 3a4eT.

4.1 CopepxxaHue QUCHUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKAa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Pa3aen aucuMIIMHbI/ TEMA g Bunpl yue6HO# paboTHI, dopma TeKYIIero
n/H $ | BKIIOYas CAMOCTOSITEIBHYIO PabOTy 00YYAIOMIMXCsl , | KOHTPOJISA
= E IPAaKTUYECKYIO MOATOTOBKY U TPYIOEMKOCTb ycneBaemocTu/
g S (B yacax) ®opma
1> o
o g MPOMEKYTOYHOI
5 g, KonraktHas paboTa mpemnogaBaTens ¢ -
= o aTTrecTaluu
=3 oOy4JarmumMucs =
& = ) (o cemecTpam)
S S & =
Q = "«
sl § |58 s E
5 : 2 £ | Jlekuus Cemunap/ Koncyapramus | o &
S| 5 == TpakTHYECKOE, S g
ol o eI JaabopaTopHoe 8 =
O~ = = 3aHsTHE/ O =
1 2 3 4 5 6 7 8 9 10
1 Tewma 1. Beenenue. CtpoeHue renoma.
MeTtoapl nccneroBaHus MOJIEKYIIPHBIX 6| 10 2 2 6 KoHTpoIbHEIe BOIPOCH
MEXaHU3MOB F€HETUYECKUX MPOIECCOB
2 Tema 2. MonekynspHble MEXaHU3MBI
OCHOBHBIX MIPOIIECCOB XPAaHEHHS U
nepeaayr reHeTHYeCKOro Marepuania. 61 10 9 2 5 KOHTpOJIbHbIE BOIIPOCHI
MonexymnsipHble MEXaHU3MBbI PETUTHKAIINH, ITpaKTHYeCKUE 3a1aHHs
TPaHCKPHIILIUH, TOCTTPAHCKPHUIILIUOHHOTO
nponeccuara PHK
3 Tema 3. MonekynsipHble MEXaHU3MBI 61 14 4 4 6 KoHTposbHBIE BOIPOCH
PETYJISIIAHA AKTUBHOCTH T€HOB. JoK1ap!




MonekynsipHble MEXaHU3MbI TPAHCIIALINH,
MOCTTPAHCIISAIIMOHHON MOIU(PUKAIINN
OeIKoB
4 Tema 4. I3MEHUMBOCTH TEHETUYECKOTO
Marepuasia. MoJeKyJIsipHbIE MEXaHU3MBbI 6 14 4 4 5 KoHTpOIBHEIE BOIPOCH
PEKOMOMHAIIMOHHBIX MPOLIECCOB, IMpakTHdyeckue 3aaaHus
pEryJIIUU SKCIPECCUU I€HOB
) Tema 5. AnonTo3 U perysisus 61 16 4 4 8 KoHTposbHBIE BOTIPOCHI
VHJIUBUYAIHLHOTO Pa3BUTHS [pakTudeckue 3aIaHus
4.2 Tlnan BHeayTUTOPHOH CaMOCTOATEIbHON Pad0Thl 00YYAIOIIUXCS 1O JUCIUNINHE
CamocTositenbHas pabota 00yJaroumxcs V4eOHO-MeToIIecKoe
obecreueHne
CeMeCTp HazBaunue pa3acia, TEMBI o Cpoxku TpynoeMKocThb OuenouHoe CpEaCTBO o
Bun camocrositensHOM paboTh CaMOCTOSATEIBHOM
BBITIOJTHEHUS (uac.)
paboThI
Pazgen 1. Beegenue. Ctpoenue Ko o ¢ BOIDOC
HTPOJIBHBIC BOII bl
6 reHoma. MeTozibl MCCIe0BaHMs Pedeparusnas padoTa 2 6 p P Pazgen 5 a-r
MOJICKYJIAPHBIX MCXaHU3MOB
TCHCTUYCCKUX IMPOLECCOB.
Paznen 2. MonexymnspHsie
MEXaHU3MBbI OCHOBHBLIX TIPOLECCOB
XpateHHi " fepeaaiin KOHT OJIBHBIC BOIIPOCHI
6 T€HETUYECKOTO marepuana. Pedepatunas pabora 4 6 I()) HPp -« -
MOHCKyJ’IHpHHG MEXaHHU3MBbI THCT 110
peIInKaInuu, TPAHCKPUIILHH,

MOCTTPAHCKPHUIIITHOHHOTO
npoueccudra PHK




Cemectp

HasBanue paznena, Tembl

CamocrosiTenpHas paboTa 00yJaronuxcst

Bun camocTositenpHOM pabOThI

Cpoku
BBITIOTHEHUS

TpynoeMKocThb
(uac.)

OLeHOYHOE CPEACTBO

YueOHO-METOAUYECKOE
obecneyenue
CaMOCTOSATEIBLHOM
paboThI

Paznen 3.
MEXaHU3MBI
AKTHBHOCTH
MounekysipHble
TPaHCISIINY,
MOCTTPAHCIIALLMOHHON
MOTU(PHUKAIAN OEITKOB.

MounekynspHble
perynsnuu
TEHOB.
MEXaHU3MBI

Pedeparusnas padora

KouTtponbsHbie Bopochl
Jloxman

-« -

3MeH4YBOCTD
Marepuana.

Pasnen 4,
TCHCTHUYCCKOI'O
MorekynsipHbie MEXaHU3MBI
PEKOMOMHAIIMOHHBIX ~ MPOLIECCOB,
PETYISALUH SKCIIPECCHU TSHOB.

Pedeparusnas padora

10

KonTponbHbie Bompocs!
Ortuer no I1P

-« -

Pazmen 5. Amonrto3 u perymsnus
MHAWBUAYAJIbHOI'O pa3sBUTHUA.

Pedeparusnas padbora

12

KoHTposnbsHbIe BOpochl
Ortuer no I1P

-« -

OO0t 00peM caMOCTOATEIHHON paboTHI 1O TUCIHILIHHE (Jac) — 32

N3 HuX 00BbEeM €aMOCTOATEILHOH PadoThl ¢ HMCNOJb30BAHHEM 3JJICKTPOHHOIO

00y4eHHUsI M TUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI (dac) - 32




4.3 Conep:xaHue y4eOHOro MaTepuaa

Tema 1. BBenenune. Ctpoenue renoma. MeToabl HCC/IEI0BAHUS MOJIEKYJISIPHBIX MEeXaHU3MOB
reHeTH4eCKHMX NPOoLeccoB.

Tema 1.1. Ctpoenue renoma. MeTozipl UCClIEJOBaHUSI MOJIEKYJISIPHBIX MEXAHU3MOB I'€HETHYECKHUX
IIPOLIECCOB

Tema 1.2. IlpenMer MOJNEKYISpHOH TeHETHKHU. [IpeeMCTBEHHOCTh MTPOOJIEM KIIACCUYECKOU |
MOJICKYJISIPHOM F€HETUKU.

Tema 1.3. OmnpezneneHue HYKJICOTUIHBIX IIOCIEI0BATEIBHOCTEN IONHBIX TI'€HOMOB 3YKapHOT,
OakTepuit u apxeil. OCHOBHBIE CXO/CTBA U Pa3JIMYMA.

Tema 2. MoJiekyJIsipHble MeXaHU3MbI OCHOBHBIX IIPOIECCOB XPAHEHHS U MepeIadyu
reHeTH4ecKoro Marepuaja. MoJeky/asipHble MeXaHU3MbI PeIUIMKALMHI, TPAHCKPHUIIIUH,
NMOCTTPAHCKPUNIUOHHOTO nmpoueccudra PHK

Tema 2.1. PexoMOuHanus1, ee peryssius, MeXaHu3M 1 OHOJIOTHYEeCKast POIb.

Tema 2.2.Perynauus Ha ypOBHE IEPECTPOCK IeHOMA. Perymsuus TpaHCKpUIILUU Yy 3YKapHOT.
CriocoOpl peryisiiuu TPaHCIALMU y HpO- U IYKApuOT. Perymsuus MHULIMANUU U 3JIOHTaluu
TPaHCIALUY.

Tema 2.3. Ctpoenue u GpyHKIMU IPOMOTOPOB y npokapuoT. [IpuHuun kackaaHou peryiasuuu. Poib
CyHepCnupanu3auui 1 METUWIMPOBAHUS B PETYJISLIMH dKCIIPECCUM TE€HOB.

Tema 2.4. Ilonsatue o cnabbIX U CUJIBHBIX HPOMOTOpaX. DHXAHCEPbl U OENKU-PETyJSATOPHI.
Knaccugukanus onepoHHbIX cucteM y 6akrepuil. CUCTeMbl HETaTUBHOT'O U IIO3UTUBHOTO KOHTPOJISL.
Tema 2.5. Perynsuus TpaHCKpUILIMK Ha YpOBHE TEPMUHALIUU. Peryisiius TpuntopaHoBOro ONepoHa:
¢byHkuuu nuaepHoi oOmactH, arTeHyaropa. PHK-monmuMepassl Tpex THIOB, TPAaHCKPUIIIMOHHBIE
(akTopbl, CBOICTBA IPOMOTOPOB, YHXAHCEPOB U cailjieHcepoB. Posib METHIIMPOBaHUS B PErysiLun
TPAHCKPUIILIHH.

Tema 3. MoJieKkyJIsIpHbIe MEXaHU3MbI PeryJsililii AKTHBHOCTH reHoB. MoJieKyJIsipHbIe
MeXaHU3Mbl TPAHCJIALUM, IOCTTPAHCAANMOHHONH MoAuUKAIIUH 0eTKOB.

Tewma 3.1. PenporpamMmmMmupoBanue TpaHcisauMy. Perynsanus skcnpeccuu reHos Asyxuenoueynor PHK
(uaTepdepennuss PHK). Moaenu perukaruu, perynsius. Teiaomepa, ee CTpyKTypa U GyHKIIHUH.
[TonsTre 0 TUIIAaX penapanoOHHBIX IPOLIECCOB.

Tema 3.2. OcoOeHHOCTH TPOIECCOB pernapaluu B KJIETKaX MIICKOMHUTAIONIUX: POJIb XpOMaTHHA,
penapanyus B akTUBHO TPaHCKPHOUPYEMBIX F€HaX, COMPSHKEHUE CUCTEM TPAHCKPUIILIMK U PeTrlapalium.
Ces13p HapymieHu# B cucreMax penapanuu [JHK ¢ monexynspHbIMU HacIeCTBEHHBIMU OO0JIE3HSIMU
U PAKOM.

Tema 3.3. 3aKOHOMEPHOCTH PEKOMOWHALMOHHBIX NEPecTpoeK TeHoma. MoOWIbHBIE 3JEMEHTHI
9YKapuoT, PETPOTPAHCIIO30HBI; UX POJIb B PETYJISLUN AKTUBHOCTH T€HOMOB. 3alIpOrpaMMHUPOBaHHbIE
MEPECTPOMKHN T€HETUYECKOr0 MaTeprasa B OHTOIEHE3E.

Tema 4. U3MeHYHBOCTH reHEeTHYECKOr0 MaTepuasia. MoJiekyasipHble MeXaHU3MbI
PEKOMOMHAIMOHHBIX NPOLECCOB, Pery/IsiiMU IKCIPECCHH I'eHOB.

Tema 4.1. ABTOHOMHas U 00Ias HECTaOMJIBHOCTh I'eHOMa. Poiib MUTPHPYIOIIMX T€HETHYECKHUX
AJIEMEHTOB B BOSHUKHOBEHUM MYTallUii, NeJIeUni, TyTUINKAUNA

Tema 4.2. MonekyJIgapHbIE MEXaHM3Mbl CIIOHTAHHOTO MyTareHes3a. [ eHbI-MyTaTopbl H
aHTUMYTaTOPBI.

Tema 4.3. MexaHU3Mbl HHIYIIUPOBAHHOTO MyTareHe3a, CBSI3aHHbIE C ITPOLIECCOM periKanuu. Poib
reHoB recA, lexA, umuCD.

Tema 4.4. Ponp metunupoBanus JJHK y mpokapuor. MeTuinmpoBaHHbIE a30THCThIE OCHOBAHUS.
Cuctembl pecTpukuuu — Moaupukanmu. TUIBI pecTpUKTa3 M OCOOEHHOCTH HX JIEHCTBHAL
Hcnonb3oBanune pecTpuKTa3 B FeHHOW HH)XXEHEPUU. MeTuiinpoBaHue U penapanusi.



Tema 4.5. Metunuposanne [JHK y aykaprort, ero 0coOeHHOCTH U Ouoorndeckas poib. | 'eHOMHBIN
POIUTENBCKUI UMIIPUHTHHT .
Tema 4.6. Vicionbp30BaHUE TOCTHKEHUN MOJIEKYIISIPHOM OMOJIOTUN B CHCTEMAaTHKE.

Tema 5. AnonTo3 u pery/siiusi HHAMBUAYAJIbHOT0 PA3BUTHS.
Tema 5.1. Uto Takoe anonTo3, OTINYUTEIbHbIE 0COOEHHOCTH, OCHOBHBIE CTAa/IUU (CUCTEMBI U OCIIKH,
MpUHUMAaKOIIKe yyactue). OyHKIHUH arnonTo3a.
Tema 5.2. Kakue HapymieHus amonTo3a OBIBAIOT MU K Y€MYy OHH MPHUBOIAT. MoJIEKyIspHBIC

MCXaHHU3MBI

KOHTPOJIA alrorTo3a

B

OpraHusMe.

4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTUYECKHUX 3aHATHI

AnonTos "

SMOpHOTeHes.

Ne Ne
/H | pa3ieia
U TEMbI

HaumenoBanue
CeMHHAPOB,
NMPAKTHYECKUX U
J1a00paTOPHBIX padoT

TpynoemkocTs (4ac.)

Bcero
4acoB

W3 uux
NPaKTHYECKAs
NMOAr0TOBKA

Ouenoynnie
cpeacTBa

dopmupyemble
KOMIIeTeHIIUH
(MHIMKATOPHbI)

3

4

5

7

1 | Temal

Tema 1.1. CtpoeHue reHOMa.
MeTtoapl HUCCIICIOBAHUS
MOJICKYJISIPHBIX MEXaHHU3MOB
TEeHETHYECKUX MPOIIECCOB.
Tema 1.2. Omupenenenue
HYKIJICOTHUIHBIX
IIOCJIEI0BATENHHOCTER
MIOJTHBIX TEHOMOB 3YKapHOT,
Gaxtepuii u apxen.
OCHOBHBIE  CXOJACTBA U
paznuyus.

MMM

IK-1
UK ik 1.1
nK-2
HIK k21

2 | Tema?2

Tema 2.1. Crpoenne u
(yHKIMH  TPOMOTOPOB Y
IIPOKapHoT. IIpunnun
KackaHOH perynsuuu. Poib
CyTIepCITUpPATH3AIUT u
METHINPOBAHUS B
peryIsun SKCIPECCHU
TCHOB.

Tema 2.2. [ToHsATHE O CTAOBIX
U CWIBHBIX IPOMOTOpax.
DHXaHCEePbI u Oenku-
PETYISATOPHI.
Krnaccudukarus onepoHHBIX
CUCTEM y OaxTepHil.
CucTteMbl HETaTUBHOTO U
MO3UTHUBHOTO KOHTPOJISL.
Tema 2.3. Perynsius
TPAHCKPHIIIUU HA YPOBHE
TEePMUHAIINH. Perymnsuus
TpUNTO()aHOBOTO OIEpOHA:
dbyHKIHH JUIEpHOM
obnactw, aTTeHyaTopa.
PHK-nonumepasst Tpex
TUTIOB, TPAaHCKPHUIIIHOHHBIE
(hakTopsl, CBOMCTBa
MIPOMOTOPOB, PHXAHCEPOB H
CalJIeHCePOB. Ponb
METHIUPOBAHUS B
PEryISIIH TPAHCKPHUTIIHUH. .

YeTHbli onpoc;

Pedepar

3 | Tema3

Tema 3.1. Ocobennocrtu
OpPOLIECCOB  perapanud B

TectupoBanue

IK-1
HIK k1.1




KIICTKaxX MIJICKOIIMTAOIINX

HIK nx 1.2

pOJb XpOMAaTHHA, penaparys K-2

B aKTHBHO HIK k21
TPAHCKPUOUPYEMBIX TCHAX, HIIK k2.2
COMpsHKEHHE CUCTEM

TPaHCKPHITLIUH u

penaparuu.

Tema 3.2. 3akoHOMepHOCTH

PCKOMOMHAITMOHHBIX

epecTpoeK reHoma.

MoGuibHbIE 3JIEMEHTEI

9YKapHOT,

PETPOTPAHCIIO30HbBI; HX POITb

B PETYyJISlUA aKTUBHOCTH

TE€HOMOB.

Tema 4 Tema 4.1. MetunupoBaHue nK-1
JOHK y 3yKapuor, €ro HIIK 1k 1.1
0COOEHHOCTH u K 5k 1.2
Omostornveckas pob. . . K-2

N N VYcrHbIl onpoc;
[eHOMHBIH  POJUTEIBCKHUIA HJIK k21
WMITPUHTHHT. Pedepar HJIK k22
Tema 4.2. Hcnosap3oBaHwue
JIOCTUKEHUN MOJIEKYISIpHOU
OHOJIOTHH B CCTEMATHKE.,

Tema S Tema 5.1. UYrto Takoe IIK-1
alonTo3,  OTIMYMTENILHBIE HIIK nk 1.1
0COOEHHOCTH, OCHOBHbBIE HIIK nk 12
cTtaauu (CHCTEMbl W OCIKH, IK-2
NPUHUMAIONINE  YYacTHeE). HJIK k21
DyHKLIUHU aToNTo3a. HIIK nk22

Tema 5.2. Kakue HapymeHus
aronTo3a OBIBAIOT M K YeMy
OHHU TIPUBOJISIT.
MonekynspHble MEXaHU3MBI
KOHTPOJISL ~ amnonro3a B
opraHmsMe.  AImONTO3 U
SMOpHOTEHE3.

YcTHbli o1poc;

Pedepar




4.3.2. llepeueHb TeM (BOMPOCOB), BBLIHOCMMBIX HA CaMOCTOSITEIbHOE W3yYeHUe
CTYJeHTAMM B paMKax caMocTosiTeJibHOi padoTsl (CPC)

Ne Tema 3ananue ®opmupyemas HAK
n/n KOMIIeTeHIIUs
1 | Tema 1. Benenue. HIIK k1.1
4l . 1K-1 HIIK k1.2
CTOopu-d, NpeAMET U Hanucanue pedepata 1o npeayioxxeHHOH Teme, WK
1K 2.1
3HAYCHUEC I'CHCTUKHU HA IIOATOTOBKA AOKJIaga
IIK-2 HIK k2.2
COBPCMCHHOM 3TalIc.
2 | Tema 2. 3aKOHBI K-1 HJIK 1.1
Memnnest Hanwucanue pedepara no npeayioxKeHHOH TeMe, WK k12
MIOATOTOBKA TOKJIAna HIIK nk 21
TIK-2
HIK k2.2
3 | Tema 3. PexoMmOuHanus IK-1 HIK k1.1
Hanmcanue pedepara mo npeasioxKeHHOH TeMe, WK k12
MIOATOTOBKA TOKJIAna HIIK k21
TIK-2
HIK k2.2
4 | Tema 4. XpomocoMHast IK-1 HJIK 1k 1.1
Teopus Hanmcanue pedepara mo npeasioxKeHHOH TeMe, HH,HII(( K 1.2
MOJrOTOBKA JOKJIA/a
HACJICACTBEHHOCTH A AOKTAA TK-2 Hﬂ 1K 2.1
JIK k2.2
5 | Tema 5. I'eHeTnyeckas MK-1 UK ik 1.4
M3MEHUYHMBOCTD Hanwucanue pedepata mo npeayioxKeHHOH TeMe, WK k12
MOJTrOTOBKA JNOK/Iaa UK nx21
TIK-2
HIK nx2.2

4.4. MeTonnueckne yKa3aHus 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThl CTYIEHTOB
CamocrosTenbHas paboTa CTyIeHTa MpecieyeT CleaAyIoIIne Ieu:
COBEpIICHCTBOBAHNE HABBIKOB CaM0O00pa30BaTENbHOM pabOThl KaK OCHOBHOTO IyTH
MOBBILLIEHUS YPOBHS 00pa30BaHus;

yriyOJeHue U pacliupeHue 3HaHUuH 10 MpeMeTYy.

I[Io agucuumInHe ((MOJ'IeKy.]'IHpHaH TCHCTUKA» TPpCJIararoTcCsa

CaMOCTOSITENIbHOM paboThI:
PaboTa HaJ KOHCIEKTOM JIEKLIUH;

IJ1aHa:

YrnyOneHHbIH  aHAIN3

Hay4YHO-METOJMYECKON JINTEPATYPHI

MaTepHaia, peIycMOTPEeHHOTo paboueil mporpaMMoi;

CaMocTosTenbHOE U3YUEHHE OTIENbHBIX TEM, aparpadoB, HE N3JI0KEHHBIX B JIEKIHUH;

IMOATOTOBKA K KOHTPOJIBHOMY OITPOCY HA MPAKTHYCCKUX 3aHATUAX
IIOJATOTOBKA OTYETOB IO MPAKTUYCCKUAM 3aJaHHUSIM,

MOATOTOBKA K 3K3aMCHY.

CIIEAYIOLIHE

(bopmbI

U M3ydyeHue ydeOHOro

Iucvmennvie pabomul. J171s caMOCTOSTENBHOTO U3YYEHHS TEM PEKOMEH1yeTCs HCII0JIb30BaTh
OCHOBHYIKO W JOOIIOJHHUTCIBHYIO JIUTEPATYPY, a TaKXKEC HWCTOYHUKH, Haﬁ}leHHIﬂe npru mnmomMoumm
UH()OPMAIIMOHHO-CIIPABOYHBIX M MOUCKOBBIX. J[1Is 3aKkperuieHus: MaTepraia peKOMEHyeTcs Ae1aTh
KpaTKHUE KOHCIICKTHI 110 TEMC.
Yemuwvui 0oknao — »to coobiienue B reuenue 10-15 MUH, B KOTOPOM CTYAEHT B JIAKOHUYHOU
dbopMe JOKEH HU3JI0KUTh MaTepHal MO COOTBETCTBYIOIICH TeMe, MPHICPKHUBASACH CIICIYIOIIErO
BBEJICHHE, OCHOBHAs 4YacTh, 3aKilo4eHWe. JIOKmax CompoBOXKAAeTCs Ipe3eHTaIHeH,
OTpaXKaloIlled OCHOBHBIC TOJIOKEHHS IO COOTBETCTBYIOIICH TeMe, BKJIFOUAIOIICH HArIsIHbIC
MaTepHalbl (CXeMbl, Ta0IuIbl, poTo U T.1.). [To OKOHYaHMHM TOKIIaAa CTYIEHTY 3aJal0T BOIIPOCHI, KaK
HperoaBaTesib, TaK  CTYJCHTHI, Ha KOTOPBIC JOKJIAIYUK JTOJDKECH JIaTh HCUYEPITBIBAFOLINE OTBETHI.

PekomeHdab;uu no no02omoske npesenmayuu.




[IpesenTanmu — crmoco® mpencTaBieHUs] HH(OPMAIMM, COYETAIOIMKA B cede TEeKCT,
TMIIEPTEKCTOBBIE CCHUIKU, KOMIIBIOTEPHYIO aHUMAIMIO, TpaMKU, BUJEO, MY3bIKy U 3BYKOBOH psij,
KOTOpbIE OpraHU30BaHbl B €AMHYIO cpeny. IIpe3eHTanus uMeer CIOXKET, CLEHapUi U CTPYKTYpY,
OpPraHU30BaHHYIO s ynoOHOro BochpusATHs HHpopManuu. OTIMYUTEIBHOH OCOOEHHOCTBIO
IIPE3EHTALMHU SABJIETCS €€ UHTEPaKTUBHOCTD, TO €CTh CO3/1aBaeMasi JUIs [10JIb30BaTelsl BO3MOKHOCTb
B3aUMOJICHCTBUS Yepe3 SJIEMEHTHI YIIPaBICHUS.

[Ipe3enTanust Bcerna COCTOMT M3 JIBYX OCHOBHBIX KOMIIOHEHTOB: MH(OpMAIMH, KOTOPYIO
BBICTYNAIOLINH X0UeT JJOHECTH J10 ayJJUTOPUH, U MaHephl U3J105keHus. HanucaHnHblil Ha Oymare TekcT
noMoraeT 0osee YeTKO U MOCIIeA0BAaTeIbHO U3JI0KUTh MaTepual. [Ipe3eHTanun 0ObIYHO JeNaroT B
PowerPoint, B Impress, mu6o B Acrobat. XKenareapHO HpUAEpKUBATHCSA MPUHIIMIIA: OJUH CIIAiT -
OJIHA MbICIIb. TUTYJIBHBIN CJIAN]] TOJKEH COJAEPKATh Ha3BaHUE ITPE3CHTALINH, €€ aBTOPA, KOHTAKTHYIO
uHpopmanuto apropa. Ha BTOpoM cinaiie 0ObIYHO MpeACTaBlIEH IUIAH MPE3CHTAlUH, OCHOBHBIE
pas3fensl WM BOIPOCH], KOTOpPBIE OYAYT paccMOTpeHbl. OCTalbHBIE CIalIbl HYKHO CTPOHTH IO
MOJIEJIU: TE€3HC - apTyMEHThl — BBIBOJ. BBIBO/IBI BCerja JOKHO OBITh JaHbl CHO U JJAKOHUYHO Ha
otaensHOM ciaize. [Ipennocnenuuii cinai J0KeH coepkaTh HHGOPMAIHIO 00 MCIIOIb30BaHHBIX
MCTOYHUKAX JIMTEPATyphl, MHTEpHET-pecypcax. [locnennuil cnaif MokeT MOBTOPSITh TUTYJbHBIN €
nobasienneM (pasbl «Crracu0o 3a BHUMaHHE! »

Ha cnaiigpl JOMKHBI MONAcTh TOJIBKO CaMble BaXKHBIE TE3UChl M JIaHHBIE, a TaKxke
rpaduyecKkuil Marepual: JuarpaMMmbl, pucyHkH, ¢ortorpaduu. CrapaiiTech nenaTh ciailibpl Ha
OJTHOPOJIHOM CBETJIOM (oHEe C¢ 0osee KOHTpacTHBIM TeKCToM. KitoueBble cioBa B MpPEATOKEHUU
JIy4Ill€ BBIAENATH >KUPHBIM IIPU(PTOM MU LIBETOM. TEKCT NUIIUTE KPYITHO, IVIOTHO HAOPaHHBIN TEKCT
CJIO’KHEE BOCIIPUHUMAETCS.

Cooeporcanue u hopma omuema no npakmuueckoui pabome

Otyet no nabopaTopHOI pabOTE NOKEH BKIIOUYATh CIEAYIOIINE PA3IEIIbI:

1. HABBAHUE PABOTHI

2. IEJIb 1 3AJAYU PABOTBI

3. MATEPUAJIbI U METO/IbI

B nmanHOM pa3zzene TpUBOAATCS TEPEYCHb HCIOIB30BAaHHBIX B pa0OTe KOMITBIOTEPHBIX
IIpOrpaMM, MHBIX 3JIEKTPOHHBIX PECYpCOB U 06a3 JaHHBIX; OUCaHue MeTo UK. He crnenyer BKiIto4aTh
MaTepHalibl, HE NCTIOIh30BaHHBIC B padoTe.

4. PEBVJIBTATBI U UX OBCYXXIAEHUE

B nanHOM paszznene MpUBOIATCS pe3yiabTaTbl paOOTHI B BUIE TAOIUI], PUCYHKOB H CXEM.
JlaeTcst oOCyX/ieHHe pe3ylbTaToB paldOoThl: aJleKBATHOCTh PE3Y/IbTATOB IOCTABJICHHBIM 3aja4aM,
WHTEPIPETAINS PE3YIBTATOB C MIO3UIIUH OCHOBHBIX OMOJIOTHYECKUX TEOPHU U T.1.

5. BBIBO/IbI

[NOAINUCH, IATA

4.5. IlpumepHasi TeMAaTHKAa KYpPCOBbIX paldoT (MPOEKTOB). HE MPEeIyCMOTPEHbl Y4eOHBIM
IIJIAHOM.

V. YYEBHO-METOANYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHHUE
JUCHHUIIJIMHBI
a) nmepevyeHb JUTEPATYyPhbI

1. Yenmnos, Opwuit CepreeBuu. BBenenue B kiaerounyto omonoruto [Tekct] : yueb. mis yH-
TOB, oOyuaronuxcs 1o Hampasi. 510600 "buonorus" u 6uonorunueckum cretl. / FO. C. YeHnos. - 4-
€ u31., mepepad. u not., crep. u3ad. - M. : Anbsac, 2015. - 494 ¢. : wi., 8 1. uB. ui. ; 22 cm. - bubaumorp.:
c. 487. - ISBN 978-5-91872-080-6 (30 7k3.)+

2. OctpoBckasi P.M. I'eneruka: yae6Hoe mocobue / P.M.Octposckas, B.M.Yemepunora. —
Wpkyrck: U3n-Bo UT'Y, 2012. — 247 c. (70 33 )+

3.UemepmiioBa, BanentmHa IBaHoBHa. I'eHeTHKa MHUKPOOPTaHHU3MOB: TCHETHYCCKUU
aHAJIN3 PETYISIIIUU YKCIIPECCUU TEHOB [ DIIEKTPOHHBIN pecypce] : yueb. mocooue / B. . Uemepunosa.



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A7%D0%B5%D0%BD%D1%86%D0%BE%D0%B2%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A7%D0%B5%D0%BC%D0%B5%D1%80%D0%B8%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0

- OBK. - Upkyrck : M3a-Bo UT'Y, 2013. - Pesxxum gocryna: U3 "bubnmorex". - Heorpanud. goCTyII.
- ISBN 978-5-9624-0792-0 +

0) mepHOAMYECKHE U3TAHUA

«buonornueckne memOpaHb», «buoxumus», «buodusuka», «buorexHomorus», «Bompocsr
OMOJIOTMUECKOM, MEAUIMHCKOW U (QapmareBTuueckorn xumumn», «M3Bectuss PAH. Cepus
ouosornyeckas », «Muxkpobuonorusy, «MomnekyisipHas Ouonorus», «[IpukinagHas Gnoxumus u
MUKPOOUOIOTHSI.

B) CIIMCOK aBTOPCKHUX METOAUYECKUX pa3padoTok:

r) 0a3bl JaAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI

1.

w

11.
12.

13.
14.

15.

16.
17.

18.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuarepHer-BepcHsi MEXTyHAPOHOTO
KypHaia 10 OHOXUMHHM ¥ OHOXMMHYECKHM acIeKTaM MOJCKYJISpHOW OHOoJIoTuH,
OMOOPraHUYEMCKON  XUMHH,  MHKPOOHOJIOTHH, HWMMYHOJIOTHH,  (u3nonorum U
OnmoMeMIMHCKUX ucccienoBanuid. Ctateu B pdf-opmare.

http://www.6years.net/index.php - mnopran OecraTHOW MEIMIMHCKON HHPOPMAIHH,
COJICPIKHUT OOJIBIIIOE KOJUYECTBO KHUT, YI4COHBIX TIOCOOMI OMOXUMHYECKOM HAITPABJICHHOCTH.
http://www.chemexper.com/ - moucK XUMHYECKUX COCTUHEHUH B pa3IMYHbIX 0a3ax JaHHBIX
http://www.dmb.biophys.msu.ru - MudopmannonHas cucrema «JlMHaAMHYECKHE MOJCIU B
OuoyIoTMW», pacCUMTaHHAsh Ha IIMPOKHHA KPYr I[OJIb30BATeNei, BKIOYaeT B ce0s
THIIEPTEKCTOBBIC  JIOKYMEHTBI W  PEISIMOHHbIE 0a3bl JaHHBIX M  OOecrednmBaeT
YHU(UIMPOBAHHBIA JOCTYNl K pa3HOOOpa3HOW HWH(POPMALMHU IO JAHHOW MPEeIMETHOM
olbJacTH.

http://www.elibrary.ru/defaultx.asp - Hayunas snekTpoHHas OMOIHOTEKa, KPYIMHEHIINI
POCCHHCKUI WH(OPMAIMOHHBIA TOpPTal B OOJNACTH HAYKH, TEXHOJOTHH, MEIHIUHBI U
oOpazoBanus, cofepkanuii pedeparsl U MOJTHBIE TEKCTHI Oosiee 12 MJITH HAyYHBIX CTaTeil U
myOIuKaIuil.

http://www.tusearch.blogspot.com - Tlouck 37IeKTPOHHBIX KHHUT, MyOJUKAIMi, 3aKOHOB,
I'OCToB Ha caiiTax Hay4YHBIX JJIEKTPOHHBIX OMONMOTEK. B morckoBUKe 0TOOpaHBI JTydIye
O0uOIMOTEKH, B OOJBIIMHCTBE KOTOPHIX MOXKHO CKadyaTh MaTepHajbl B MOJTHOM oObeme Oe3
peructpanyu. B cnimcok BKIIOYEHBI OMOTMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB U HAYYHBIX
OpraHu3aIui.

http://www.biengi.ac.ru/analyz.htm - buonndopmaruka B Llentpe «bnonmxkenepus» PAH
http://www.bioinformatix.ru/ - BuoundopmaTtnka, TeHOMHKa, NPOTEOMHUKa, OUOCOPT,
UMAHJDKMHT — TOPTal 1o OMouH(popMaTUKe, UMEHDKUHTY U OHOco(TYy.
http://www.ebi.ac.uk/ - 6a3a nanusix EMBL EBI (European Bioinformatics Institute).

. http://www.expasy.ch/ - cucrema ananuza Oenka Expasy (Expert Protein Analysis System,

SwissProt, TTEMBL)

http://www.iscb.org/ - MexxayHapoaHoe COOOIECTBO BEIYUCIUTENBHONW OUOTIOTHH.
http://www.matbio.org/ - osnekTpoHHBIH KypHan «MaTeMaTuyeckas OWOJOTHS U
O6uonHpOpMaTHKaA».

http://www.ncbi.nlm.nih.gov/ - caiit NCBI (National Center Biotech Information)
http://www.ncbi.nlm.nih.gov/blast - mnporpamMma BbIpaBHHBaHUS MOCIENOBATEIBHOCTEH

BLAST (Basic Local Alignment Sequence Tool)
http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html - 6a3a nanasix GenBank
http://www.ncbi.nIm.nih.gov/pubmed - 6ubmuorpadudeckas 6a3a nanasix PUBMED
http://www.protein.bio.msu.ru/biokhimiya/index.htm - MutepHeT Bepcusi MeXIyHApOIHOTO
KypHaja TO0 OHOXMMHM ¥ OHMOXMMHUYECKUM acIlleKTaM MOJIEKYJIsIpHON Ouosoruwu,
OMOOPraHMYEeMCKOW  XUMHUHM,  MHKPOOWMOJIOTHMHM, HMMYHOJOTHWH,  (usnonorum u
ononndpopmaruke. Crateu B pdf-hopmare.

http://lwww.rcsb.org/pdb/ - 6a3a nannbix o 6enxam PDB (Protein 3D Structure database)



http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.6years.net/index.php
http://www.chemexper.com/
http://www.dmb.biophys.msu.ru/
http://www.elibrary.ru/defaultx.asp
http://www.tusearch.blogspot.com/
http://www.biengi.ac.ru/analyz.htm
http://www.bioinformatix.ru/
http://www.ebi.ac.uk/
http://www.expasy.ch/
http://www.matbio.org/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html
http://www.protein.bio.msu.ru/biokhimiya/index.htm

19. http://www.rusbiotech.ru/ - Poccuiickue ouorexnonoruu u buonnpopmaruka

20. molbiol.ru - poccuiickuii cepBep ¢ OOJBIINM KOJHUYECTBOM CIIPABOYHON MH(POPMALUH TI0
OouonH(pOpPMaTHKE HA PYCCKOM SI33bIKE.

21. OBC «M3narennctBo Jlaub». Aapec nocryma http://e.lanbook.com/

22. OBC «PykonT». Anpec nocrymna http://rucont.ru/

23. DBC «Aibykey». Anpec nocryma http://ibooks.ru

24. OBC «Opaiit». Anpec nocryma: http://biblio-online.ru/

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JNCHUITJIMHBI
6.1. YueOHO-1a00paTopHOE 000py/10BaAHNE!

AymuTtopust Ui TPOBEICHHS 3aHATHI NMPAKTHUECKOTO THUIA. AyIUTOpHs 00OpyIOBaHa:
cneyuanuzuposanrol (yaeOHOMN) mebenvio Ha 12 TOCAAOYHBIX MECT; 000pyJAOBaHA MeXHUYEeCKUMU
cpeocmeamu odyuenusi: Ilpoektop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayautopHas
MeJoBasi, MaruuTHas, Jlaboparopus opran xumud - [lIkad BertsxHOM AD-221"- 2 mT., XUMHYECKUit
mkag (cremwrax) -1 mrT., JlabopaTOpHBIA CTON ¢ BBIKATHBIMA TyMOaMu — 5 MT., XOJIOJAHIBLHUK
«MuHCK» - 2IIT., Anmapar Juid BepTUKAIbHOrO 3JeKTpodopesa — 1 mt., BakyymHbIl ucnapurtens
PBO-64 — 1 wr., Bomemerp BY-15 — 1 mwr., lesunterparop Y-20 — 1 mr., 3Mepurenb HOHHBIX
conpoTtuBieHuil (umnenanca) - 1 mr., Mcrounuk nutanus ais snekrpodopesa "dnbpd" — 1 mir.,
Ocmwmnorpad yauBepcanbHbIi AByxirydeBoi C-55 — 1 mr., Tepmoctat TC-80 — 1 mt., llearpudyra
K-24 — 1 wr., Hentpudpyra MIIB-310 — 1 mr. HoyrOyk Lenovo G580 — 1 mt. ciyxammmu 1is
NpeACTaBlIeHus Y4eOHOW HMHGOpMAIMKM IO JUCHUIUIMHE «MOJEKyIsIpHas TEHETHKa» )UeOHO-
HA2NAOHBIMU NOCOOUAMU, 00ECTIEYMBAIOIIMMYI TEMAaTHUECKUE WIUTIOCTPALIMY 0 AUCLUUIUIMHE B BUJE
MIPE3CHTAIHH.

Kommnbrotepusiit knacc (ydeOHast ayauTopus) A TPYNIOBBIX M HHIUBUAYAJIbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJII W  TPOMEXKYTOYHOM  aTTecTali, OpraHu3aluu
CaMOCTOSITeNTbHON paboThl. AyauTOpHUs 000pyJOBaHA: CHEIMATM3UPOBAaHHOM (yueOHOI) Mebenbio Ha
20 mocalo4HBIX MECT, JOCKOW MEJOBOM; 00OpYyJOBaHAa TEXHUYECKHMMH CpPEACTBAMH OOy4YEHUS:
Cucremusiii 6ok PentiumG850, Mounutop BenQ G252HDA-1 mir.; Cucremusiii 6mokAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusni 6mok PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 mT.; Cuctemusiii 6mok Pentium G3250,
Mounutop BenQG955 — 1 mt.; Cucremusiii 610k Pentium G3250, Monutop BenQ GL2250 — 1 miT.;
Cuctemnslii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mit.; Cuctemnsiit 610k Pentium
G3250, Monutop Samsung T190N — 1 wt.; Cucremnsiii 650k tium G3250, Monurtop Samsung 740N
— 1 mr.; ¢ HeorpaHnuueHHBIM JnoctynoM Kk cetu Murtepner; IIpoekrop BenQ MXS503; skpan
ScreenVtdiaEcot. HoytOyk Lenovo G580 — 1 mt. C HeorpaHWYeHHBIM JOCTYNOM K ceTH HTepHeT
1 obecrieueHNeM JI0CTyIa B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeIbHYIO Cpely OpraHUu3aIig.

[TomenieHust It XpaHESHUST ¥ IPOPHITAKTHIECKOTO 00CITYKUBAHHSI y4eOHOTO 000PYy/IOBaHUSI.
AynuTtopusi 000py/0BaHa: CIEHUAIN3UPOBAHHOW MeOesblo Ha 8 MOCaJ0uHBIX MecT; BBITSKHOM
mkad — lmr., Jlamurapusii mkad — 2 mr., Tepmocrar TC-80 — 2 mT., JlabopaTopHBIii cTOI
MeTajundeckuii — 3 1mT., JJabopaTopHbIil CTON ¢ pe3MHOBOI MOBEPXHOCTHIO — 2 MIT., XOJIOAUIBHUK
«AtnanT» — lmt. MuKpockon MOHOKYJISIpHBIN — 8 T, Mukpockon "bronam"-1 mr., Crepunuzarop
napooit BK-75 IIT "T3MOM" — lwr., [lunerka aBromaruueckass Jlennuner 0,5-10 m"-1 mr.,
[Munmerka-no3arop"-1 mr., Mukpockon Levenhuk D870T tpunokymsp"-1 mr., [Ipoektop OBepxen''-
1 mr., Ilpoekrop View Sonic"-1 mr., [Ipoekrop View Sonic"-1 mTt., HoyrOyk Lenovo"-2 mr.,
[Tpunrtep Brother -1 mrT., [Ipuntep Canon -1 .

6.2. IlporpammHoe obecnieueHue:

e 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


http://www.rusbiotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mst 6usneca - Crangaptabii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0516ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H050ps
2016r JIum.Ne1B08161103014721370444.

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

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

Office 365 mpodeccronanbHbIi IFOC 118 yyanuxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnueckue M JIeKTPOHHBbIE CPeCTBA:
[Ipe3eHTanmu 1Mo BCeM TeMaM Kypca;
Cucrema 3JIEKTPOHHOTO TeCTHPOBaHMs Ha 6a3e oOpa3zoBarenpHOro nopraia Educa;
OmaitH Bepcuu IporpaMM JUIs BBIPABHUBAHUS TIOCIIEIOBATEIIEHOCTEN U (DUITOT€HETHYECKOTO

ananusza (BLAST, CLUSTAL, PhyML, T-Coffee, MUSCLE, COBALT)

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
Jnsa ocBoeHuss aucuUIUIMHBL «MOJIEKyJIsIpHas TI'€HETUKa» IPUMEHSAIOTCS CIEeAYIoLue

O6paBOBaTCJ'II>HbIe TCXHOJIOI'MH

Hupopmayuonnas nekyus - 3TO CXKATOE HM3IOKEHHE OCHOBHBIX HAyYHBIX (DAKTOB, UTO
SIBJISICTCSL 0A30M JUISI aHAJIM3a PACCYKICHHH, OI[CHOK.

Jlexyus-eusyanusayus. YYUT CTYIEHTOB TNPeoOpa3OBbIBATE YCTHYH0 M MHCbMEHHYIO
nH(pOpMaIKIO B BU3YaTIbHYIO (OpMY, 4TO (POPMUPYET y HUX MPO(PECCHOHATIBHOE MBIIIJICHHE
3a CYeT CHCTEMAaTH3allMd W BBIJEJICHUS HanOoJee 3HAYMMBIX, CYIIECTBEHHBIX 3JEMEHTOB
cojiepkaHusl 00ydeHus. 3ajiauya npenojaBaress UCIOIb30BaTh Takue (GOPMbI HATTIAAHOCTH,
KOTOPBIE Ha TOJIBKO JIOMOTHSIOT CIIOBECHYIO MH(POPMAIINIO, HO H CAMU SIBJISIFOTCS HOCHTEIISIMUA
uHpopMalnuu (CXeMbl, PUCYHKH, CIalbI-IPe3eHTAU, U T.0.). DTOT BUJ JEKIMHU JIydllle
BCETO HMCIOJIb30BaTh Ha 3TaIle BBEJCHHS CTYJCHTOB B HOBBIN pa3Jiell, TEMY TUCIIUILIHHEI.
Ilpakmuyeckue 3anamus — 3TO 3aHATUE, TPOBOJUMOE MOJI PYKOBOJICTBOM IPENOAaBaTes B
y4yeOHOI ayAuTOpuu, HalpaBIEHHOE Ha YIIyOJIeHHE Hay4YHO-TEOPETHUECKUX 3HAHUH U
OBJIQJICHUE ONPEICICHHBIMA METOJJAMH CaMOCTOSATENBHON paboThl, KOoTOpoe (opMHpYyeT
npakTuyeckre ymeHus. OqHoi 13 GopM MPAKTUYECKUX 3aHATUIN SBIISIETCS KOJUIOKBUYM.
Konnoxeuymvr — BUIl y4eOHOTO 3aHSTHSI, TPOBOJAUMOTO C IEIHIO TPOBEPKH W OICHUBAHUS
3HaHU# ydJamuxcs. KolIoKBHyM MOXET MPOBOAMTHECS B (OpMe HHIUBUIAYATHLHONH Oecelsl
IpernoiaBaTelis co CTYACHTOM HIIM KaK MaccoBbIi onpoc. B xozie rpynmnoBoro odcyxaeHus
CTY/ICHTBI Y9aTCsl BRICKA3bIBATh CBOIO TOUKY 3PEHUS IO ONPEIEIICHHOMY BOTIPOCY, 3aIlIHIIATh
CBOE€ MHEHHE, TpPUMEHssI 3HaHUsS, INOJY4YeHHblE Ha 3aHATHAX MO mpeamery. B xoxe
KOJJIOKBHYMa TaK)Ke TMPOBEPSIOTCS MUCHMEHHBIE paOOTHI CTYIEHTOB, IMPOBOJUTCS 3alluTa
JIOKJIa/10B.

Camocmosmenvhas paboma cmyoenmos (cMm. m.4.4).

Hucmanyuonnvie 0bpaszosamenbHvle MEXHONI0UU. Ion TMCTAaHITHOHHBIMH
00pa3oBaTeNPHBIMU  TEXHOJIOTHSIMH  TIOHHMAIOTCST  00pa3oBaTeNbHBIE  TEXHOJIOTHH,
peanu3yeMble B OCHOBHOM C MpPHUMEHEHHEM HWH(POPMALMOHHO-TEIEKOMMYHUKAMOHHBIX
cereii. Ilpum ocBoeHMHM AMCHUIUIMHBI «MOJEKYyJIsipHAs TEHETHKa»  HCIOJIb3YeTCs
KoMnvlomepHvle cemesvie mexronoeuu (AHTEPHET-TEXHOJIOTHH) — CIOCO0 JMCTaHIIMOHHOW
nepeaayn WHGOpPMAIMKM, OCHOBAaHHBIM Ha WCIOJB30BaHUHM TJIOOATBHBIX M JIOKaJIbHBIX
KOMIIBIOTEPHBIX CeTel Juisi oOecredeHus: JOoCTyna OOydarommxcsi K HH(POPMAIMOHHBIM
oOpa3zoBaTenbHBIM pecypcaM W s (OPMHUPOBAHUS COBOKYITHOCTH METOIHYECKUX,
OpPTraHU3aIMOHHBIX, TEXHUYECKHX W TPOTPAMMHBIX CPEICTB peajH3allMd M YIpPaBICHUS



y4eOHBIM MPOIIECCOM HE3aBUCHUMO OT MECTa HaXOXKJICHUs ero cyonrekToB. [liis opranuzanuu
JUCTAHIIMOHHOTO  OOy4YeHUss  Ha  OCHOBE  JTHX  TEXHOJOTHUH  HCIOJb3yeTcs
CHCIMAIM3UPOBAHHOE TPOTPAMMHOE CPEICTBO - oOpasoBaTenbHbI mopran UI'Y
(educa.isu.ru).

Vill. OHEHOYHBIE MATEPHUAJIBI JIUIA TEKYHIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIA

Ouenounvle mamepuanst 07151 6X00H020 KOHMPOJIA
J71s1 BXOJTHOTO KOHTPOJISI OLIEHKH YPOBHSI 3HAHUM CTYJIEHTOB HCIOJIb3yeTCA TECTUPOBAHUE 11O
OCHOBHBIM pa3z/iejiaM MaTeMaTHKH, PU3UKHU, XUMHH, OMOXUMHUH U MOJIEKYJISIPHOI OMOJIOTHH.

Ouerwtmbte mamepuaibl mexKyuieco KOHmpoJis

OneHouHble MaTepuasbl TEKYIIEro KOHTposisi (opMmupyrorcs B coorBercTBuUM ¢ JIHA
yHuBepcutTera. B paMkax gucuuiuimHel «MoJekynspHas N€HETHKa» HCIHOJIB3YIOTCS CIIEAYHOLIUe
(bOpMBI TEKYIIETr0 KOHTPOJIS!

® YCTHBIHI OIPOC;
®  BbIIOJHEHUE OTYETOB IO IPAKTUYECKUM padboTam
® KOHTPOJIb CAMOCTOSITEIBHON pabOTHI.

Texywuii Konmpoas TPOBOIUTCS JJIsl OLIEHKU CTETEHU YCBOGHUS CTYIEHTaMU Y4eOHBIX
MaTepualioB, O0O3HAYCHHBIX B Yy4yeOHOW pabodell mporpamMme, M OCYIIECTBIISICTCS B BHJE
HenpepuvleHo20 U pydedcHo2o KOHTpois. K HenmpepbIBHOMY KOHTPOJIIO OTHOCSTCS CUCTEMAaTHYECKHE
IIPOBEPKHU 3HAHUN U HABBIKOB CTYJEHTOB B (DOpME KOHTPOJIBHBIX BOIIPOCOB, 331a4, YCTHBIX OIIPOCOB
u pedeparoB. Tekymuil KOHTPOJIb OCYLIECTBISETCS HA CEMUHAPCKUX 3aHATUAX. PyOexHbIN
KOHTPOJIb OXBATBIBAET COJACPKAHUE YACTH Kypca U IPOBOJUTCS J1BA Pa3a B CEMECTP.

DoHJ OLIEHOYHBIX CPEJICTB BKIKOYAET:

e BOIPOCHI TECTOBBIX 3aJJaHUI
e TeMbl pedepaTroB
® [PUMEPHBIN CIIMCOK BOIIPOCOB K 3a4ETY.

Ha3nauenue oneHOYHBIX CPENCTB: BBIIBUTH chopmupoBaHHOCTh KommereHmii [1K-1, T1K-2
(cm. 1. I11). CryneHThl, HEe BBIIOJHHUBIINE 3aJaHUS TEKYIIETO0 KOHTPOJS MM MOJYYHBIINE 32 HUX
OLIEHKY «HE yJIOBJIETBOPUTEIBHO», 10 IPOMEXKYTOUHON aTTECTAL[UH HE OITYCKAOTCs, I0Ka He OyAyT
JIMKBUUPOBAHBI BCE 3a10JDKEHHOCTH.




Bomnpoce! TecTOBbIX 3a1aHUH
(Yka3aTh npaBUWJIbHbIE YTBEPKIECHUS)

IlceBaorensl 3TO:

a) TeHBI, yTPATUBIINE (YHKITUIO;

0) MEeXTE€HHBIC ITOCIEA0BATEIIPHOCTH;
B) UHTPOHBI.

JK30HBI COOTBETCTBYIOT:

a) aKTUBHBIM IIeHTpaM (EepPMEHTOB;

0) MEKXT€HHBIM TIOCIIEOBATEIBHOCTSM;
B) KOHIIAM TTOJIMTICIITUTHBIX TETICH.

MunnMaJIbHOE YHCJI0 HHTPOHOB HAli1eHO B reHax:
a) JKUBOTHBIX;

0) pacTeHUH;

B) ayOaKTepuil.

AMILTH(PUKANHUSA NPOUCXOAUT NPH:

a) TPAHCIIO3ULINY;

0) He0OXOIUMOCTH OOJIBIIIOTO KOJIMYECTBA IMPOTYKTA TCHA;
B) CILIAliCUHTE.

3ongammu 1S BbIsBJIeHUs nociaenosarenbHocreii B IHK aBasirores:
a) pparmentsl JJHK;

6) ¢parmentsl PHK;

B) parMeHTh! OEIIKOB.

KaranuTuyeckasi aMMHOKHCJIOTAa B MOJIEKYJIaX TONOU30Mepa3 3To:
a) TUPO3UH,;

0) Tpunrodas;

B) (peHMITATIaHUH.

K xaxomy Tunmy noBTopoB oTtHocutcs nocjaenosareabHocts AT I'ITAT:
a) TaHJIEMHBIN;

0) MTHBEPTHPOBAHHBIN;

B) MAJTMHAPOM.

Kaxkue ¢pepmenTnl koaupyoT IS anemeHTsI:
a) MaTypasbl;

0) UHBEPTAa3bL;

B) TPAHCII03a3bl.

PerporpaHcno3oHs! 310:

a) nedeKTHbIE pETPOBUPYCHI;

0) mpoxykTsl 00paTHO# Tpanckpunimu PHK;
B) HEKOIUPYIOIINE TTOCIIEI0BATEILHOCTH.

Kaxoii Buj criaiicuira uaer 0e3 yuactusi 0eJIKoB:
a) TpaHCCILIAICHUHT;

0) aTpTepHATUBHBIN;

B) ayTOCIJIAHCUHT.



TpaHcno30HbI 3TO:

a) IS snemMeHTHI;

0) IS snemMeHThI + TONOJIHUTENLHBIE TCHB;
B) HEKOJUPYIOIINE TIOCTIEI0BATEIHHOCTH.

Peruimkanusi WaeT Mo MexaHu3My:
a) KOHCEPBAaTUBHOMY;

0) IOJTYKOHCEPBATUBHOMY;

B) MO3aUYHOMY.

®yuknun JJTHK-nmosmmepasspl | npu penyimkanuu JJHK kunmeyHol majouky 3aKjJI04a0TCsA
B:

a) pacrerenue nenei JIHK;

0) ynaneane PHK npaiimepa u 3amemnienne ero Ha JIHK;

B) ciuuBanuu pparmentoB JJHK orcraromeii nemnu.

JHK-noumepasa I11 E.coli Bexer:
a) ynnmunenue PHK-nipaiimepa;

0) packpyuuBanue nymiekca JTHK;
B) 3ameny PHK-npaiimepa na JTHK.

JAHK-murasa npu pemiukanuu JHK Bener:

a) cTabmn3anuio ogHouenoyeyHsx yyactkos JJHK;
0) cuuBky (pparmentoB JIHK B oTcTatomei memnu;
B) pa3/iefieHHe KaTeHaHOB.

Yxopouenuio JuHeHHbIX AymexkcoB JJHK npu penninkanuu npensirctByer (pepMeHT:
a) IHK-nonumepasa I;

6) AHK-nonumepasa Ill;

B) TeJIOMepa3a.

IIpu npoBegeHUM N HHUKJIOB MOJMMEPA3ZHOM LENMHON peaKkUMHd YUCI0 Konuil pparmMenra
JHK Bo3pacraior B:

a) N pas;

0) 2n pa3z;

B) 2N pas3.

IIpsimyro penapanuiio TuMuHOBBIX AnMepoB B JIHK Bener:

a) JIHK-nomnmepasa;

0) IHK-a3a;

B) IHK-doronuasa.

Crpykrypsl XoJmaes 310:

a) MpoCTpaHCTBeHHbIE CTPYKTYpbl B PHK;

0) U30MEpHBIE CTPYKTYPHI TPU TOMOJIOTHIECKON peKOMOWHAIINH;
B) AJIEMEHTBI CTPYKTYpbl XpOMaTHHa.

Pectpukraspl, yHKIMOHMPYIOLIHE OTAEIbHO OT METHJIA3 ITO:
a) pecTpuKTassl | THMA;

0) pectpukrassl |l Tuna;

B) pectpukTtasbl |11 Tuma.



MeTunanpoBaHue reHOB JYKAPUOT BeJleT K:

a) YBEJIMUEHUIO UX SKCIIPECCHH;

0) yMEHBIIIEHUIO 3KCIIPECCUH;

B) HapYIIECHUIO KOMIUIEMEHTapHbBIX B3anmoercTeuii B JIHK rena.

Enunnua TpaHCKpUIIIAY 3TO:
a) PEIUINKOH;

0) TPAaHCKPHUIITOH;

B) IPOMOTOD.

IIpomotop 3T0:

a) caiit Havana peruukaruu JTHK;
0) caiiT Havayla TPAaHCKPHUIIIUH;

B) caiiT metuiupoBanus JTHK.

Tpanckpunuuio resos sPHK y sykapuor Bener:
a) PHK-nonumepasa I,

0) PHK-nmonmmmepasa I,

B) PHK-nonuwmepasa Ill.

IIpoueccuHr 3ro:

a) yKOpo4YeHHe 1 Moau(puKaus nepBUUHbIX TpaHckpuntoB PHK;
0) MHULIUAIHS TPAHCIISIINN;

B) nepenoc PHK u3 sapa B nuronnasmy.

Hckiarouenne u3 yHUBEPCAJbLHOI0 reHeTHYECKOI0 KO/1a HAl/IeHbI B:
a) ssnepuoit JIHK sykapwuor;

0) B mutoxonapuansHoit JHK;

B) caterumutHor JITHK.

Nuunuupyomeii aMMHOKHCI0TOH MPH TPAHCJASIMU Y MPOKAPHOT SABJISETCS:
a) METUOHWH,;

0) popMuUIMETHOHWH;

B) J1t00ass aMUHOKHUCIIOTA.

Tpancaokanus pudocom TpedyeT IHEPIruu B BHJE:
a) ATO;

0) I'TD;

B) DHEPI'Usl HE HYXKHa.

ATTeHI0AaTOp 3TO:

a) nocyenosarenbHocTh B JIHK, Biusromas Ha CKOpOCTb pEIUIMKALHY;

6) nocnenosarenbHocTh B MPHK, Biusitomas Ha cKopocTh €€ TpaHCKPUIILIHY;
B) HYKJIEOTHIHas nocaenoBarenbHocTs B TPHK.

JHXaHcep ITO:

a) mocnenosarenbHOCTh B JIHK, yBenmnuunBaromiast CKOpoCcTs TPAaHCKPHUTIIINH;
6) nocnenosarensHOCTh B M-PHK, n3aMensttomas ckopocTs TpaHCIAILHIHY;

B) mocyieioBaTeabHOCTh B T-PHK, n3Mensromas ckopocTs TpaHCIISIHH.

«MackupoBka» MPHK y sykapuor 3T0:
a) YCKOpEHHasi ee JAerpajanus;



6) BeikmtoyeHne MPHK 13 TpaHcsiium npu CBA3BIBAHUHU €10 CTICUAIBHBIMU OEIKaMH;
B) oOpaszoBanue apyxienoyeunoid MPHK.
Tembl pedepaTos

1. IlenocTtHOCTh T€HOMa M TOPU3OHTAIBHBIA MEPEHOC I€HOB Yy MPEACTaBUTENEH pa3IMYHbIX
[apCTB )KUBOTO MHUpa. MeTo/ bl 10Ka3aTeIbCTBA TOPU3OHTAIBHOTO ITEPEHOCa ICHOB

2. MoOWIBHBIC 3JIEMEHTHI, UX BUAOCHIEIU(PUIHOCTH, MEXaHU3MbI PACIIPOCTPAHEHUS B TIPUPO/IE

3. MoOunbHBIE 3IEMEHTHI y 9yKapHOT. | nOpUIHBII AMCTEHE3 U €T0 MOJICKYJISIPHBIE MEXaHU3MBI,
BO3MOXHOCTH HUCITIOJIb30BaHU IJId PCIICHUA OHMOTEXHOJIOTHYECKHUX 3aga4d

4. HampasnenHas MoguQuKanus reHOMOB. BO3MOXKXHOCTH, TPAaKTHUECKHUE YCIIEXH U IPOOIEMBI

5. Hcropusi perynupoBaHus HAIpPaBJICHHBIX BMEIIATEIbLCTB B YCTPOMCTBO T'€HETUYECKOIO
anmapaTa pa3JIMYHbIX OPTaHU3MOB

6. IlepcrieKTUBBI U BO3MOXKHBIE OTPAHUYEHUS MOJIEKYIIPHON XUPYPTHH

7. @dyHIaMeHTaJbHBIC pa3NIUYMs MEXKIYy MEXaHHU3MaMU pPEryISlud aKTHBHOCTH TE€HOB Y
9yKapuoT, OakTepuil u apxei

8. Perynsuus reHeTHUECKOH aKTUBHOCTH Ha IMOCTTPAHCKPHUIIIMOHHOM YPOBHE Y 3YKapuorT,
BO3MOXHOCTH HUCIIOJb30BAHNA MCXAHU3MOB PCTYJIAHUU B TCPANICBTUYCCKUX LCIIAX

9. CpaBHeHHME XapaKTEPUCTUK MOJICKYJISPHBIX MEXaHH3MOB IOJJEPKAaHUS CTaOMILHOCTH
I'€HOMOB

10. CucremMbl METHIIMPOBAHUS — PECTPUKLUUH Y MHUKPOOPTAaHM3MOB, BO3MOXKHOCTH HX
WCTIOJIH30BAHUS

Kpumepuu oyenxu peghepama:

e HoBusHa Tekcra: a) akTyalbHOCTh T€MbI; 0) HOBU3HA U CAMOCTOSITEIbHOCTh B TIOCTAaHOBKE
po06sieMbl, GOpMYyIHPOBAHHE HOBOTO aCMEKTa U3BECTHON MPOOIEMBbI B YCTAHOBJICHUN HOBBIX
CBsI3eH (MEXIPEIMETHBIX, BHYTPUIIPEIMETHBIX, HHTETPALIMOHHBIX); B) YMEHHUE padoTaTh C
WCCIIEIOBAaHUAMH, KPUTUYECKOW IUTEPaTypoOil, CHUCTEMaTHU3UPOBATh U CTPYKTYpPHUPOBATH
MaTepHa; T) IBICHHOCTh aBTOPCKOW MO3UIUH, CAMOCTOSATEIHFHOCTh OIICHOK U CY>KICHUH; 1)
CTHJIEBOE €IMHCTBO TEKCTa, €IMHCTBO KaHPOBBIX YEPT.

e CTeneHb PacCKPBITHS CYIIHOCTH BOIMPOCA: a) COOTBETCTBHE COJCPIKAHHSI TEME W IUIAHY
JokJ1ana; 0) MOJHOTA U IIyOWHA 3HAHHH 1O TeMe; B) 000CHOBAaHHOCTH CIIOCOOOB U METOJIOB
paboThl ¢ MaTepuaioM; I') yMeHHue 00001IaTh, JeIaTh BBIBOJBI, COMOCTABISATh PAa3IMYHbIC
TOYKH 3pEHHUS [0 OAHOMY BOMpocy (mpobiieme).

e (OOOCHOBaHHOCTH BBIOOpAa HCTOYHMKOB: a) OLEHKAa HCIIOJIb30BAHHON JIMTEpaTyphl:
MIPUBJICYCHBI JTH HAau0O0JIee N3BECTHBIC PAOOTHI IO TEME MCCIIEAOBAHUSA (B T.4. KypHAIbHBIC
MyOIMKAIIUU TIOCTEIHUX JIET, MOCJIeTHUE CTATUCTUYECKHUE TaHHBIE, CBOJKH, CIIPABKH U T.1.).

e (CoOmonenune TpeOoOBaHUN K OGOPMIICHHIO: a) HACKOJIBKO BEPHO O(DOPMIICHBI CCHUIKM Ha
HCIOJIB3YEMYIO JTUTEPATypy, CIHCOK JIMTEpPaTyphl; 0) OIEHKa TPAMOTHOCTH W KYJIbTYPBI
u3noxkeHus (B T.4. opdorpadudeckoid, MyHKTYaI[MOHHOH, CTUIMCTHUYECKON KYyIbTYpPHI),
BJIaJICHHE TEPMHUHOJOTHEH; B) COOTBETCTBHE IIPE3CHTAIlMH COJCPKAHUIO JOKJIaga W
PEKOMEHIallUsIM 110 €€ OATOTOBKE (cM. 1. 4.4).

Onenka «omauuno». B pedepare MOTHOCTBIO pacKpbiTa TeMa, IPOAHATHIUPOBAHO
COBPEMEHHOE COCTOSTHUE BOIMPOCA; CTYIEHT CBOOOIHO BJIAJICET MaTEPHAIIOM, U3JIaraeT ero JIOTUYHO,
MOCJICI0BATEIbHO, JIAKOHWYHO, XOPOIIMM HAYYHBIM S3BIKOM. Pedepar compoBoxmpaercs
Mpe3eHTaIMe, KOTopasl CoCTaBlieHa ¢ COOMI0IeHNeM 00muX TpeboBaHUil 0(hOpMIIECHUS, COACPKUT
CCBUIKH Ha MIPHUBEICHHBIC OTO, PUCYHKH, CXeMBI U T.J. [Ipn 00CYyXIeHUH CTYACHT IEMOHCTPUPYET
MOHVMAaHUE UW3y4aeMoOil mpoOIeMbl W METOAOJOTHH HAYYHOTO WCCIEAOBAHUS, BIAJICHUE
npodeccnoHanbHOM TEPMUHOJIOTHEN U YMEHHE IPaMOTHO OTBEYaTh Ha BOIIPOCHI ayIUTOPHUH.

Ornenka «xopowo». Tema packpbiTa, IPUBEIECHO JHOCTATOYHOE KOJMYECTBO MaTepuasa, HO
IIpU ATOM MaTepHal B HEIOCTATOYHON CTENEHU MpOaHaIU3UPOBaH aBTOpoM. ViMeroTcs HeloueThl B
oOpMIICHUM TIPE3EHTAIlMM WJIM TPE3CHTAIUS HE B IOJHON CTENEHH COOTBETCTBYET OOIIUM
TpeboBanusiM. OTBeThl CTyJEHTa Ha BONPOCHI HE SABISAIOTCS  HCUEPHBIBAIOIIMUMU U
apryMEeHTUPOBAHHBIMHU.



Onenka «yoosnemeopumenvroy». Tema packpblTa HE TIOJHOCTBIO, Marepuanl He
MPOAHAIM3UPOBAH, CTYIEHT IOKa3bIBae€T IOBEPXHOCTHBbIC 3HaAHMSA.  [Ipe3eHTanus 4YacTUYHO
COOTBETCTBYET YCTAHOBJIEHHBIM TpeOoBaHusM. Ilpu o00CyxkneHun [oknajga CTYIEHT JAaeT
HEMPaBUJIbHbIE U UCUEPIIHIBAIOLIUE OTBETHI.

Onenka «HeyoosnemeopumenvHoy. Tema He pacKpbiTa, NPUBEACH CKYAHBIH 00beM
MaTepuasa; Mpe3eHTalUsl OTCYTCTBYET WJIM HE COOTBETCTBYeT TpeOoBaHusiM. [lpu oOcyxaenuu
JIOKJIaJia CTY/IEHT HE J1aeT OTBETHI MJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

Kpumepuu oyenusanus omeemos na KonmpoabHble 6ONPOCHL.
1) momHOTAa ¥ NPaBUIBLHOCTH OTBETA;
2) cTeneHb 0OCO3HAHHOCTH, TOHUMAHUS U3yYEHHOTO;
3) s3pIKOBOE O(DOPMIICHHE OTBETA.
OTBET OIEHUBACTCS HA «OMIUYHOY», €CIIA CTYICHT: IOJIHO HM3JIaracT M3YYCHHBIH MaTepual, JaeT
MIPaBWJIbHOE OMpeeNIeHHOE MOHATUN; OOHApyKUBaeT MOHMMaHUE MaTepuaia, MOKeT 000CHOBATh
CBOHW CYXKJICHUSI, IPUMCHUTH 3HAHUS HA TPAKTHKE, MPUBECTH HEOOXOUMEBIC IIPUMEPHI HE TOIBKO 10
y4eOHHKY, HO U CaMOCTOATEIbHO COCTaBJICHHBIC; H3JaraeT MaTepHuall IOCIEJI0BaTENIbHO H
MIPABWJIBHO C TOYKH 3PCHUS HOPM JIUTEPATYPHOTO SI3BIKA.
OTBeT OIICHUBACTCS HA <«XOPOUiO», €CIW CTYIAEHT Ha€T OTBET, YIOBJICTBOPSIONIMI TeM 3Ke
TpeOOBaHUSAM, YTO W JUIS OICHKU «OTJIMYHO», HO JOIMyCKaeT 1-2 ommuOKH, KOTOpPBIE caM XKe
UCIPABIISET, U 1-2 HeA0UYETa B MOCIEA0BATEILHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.
«¥YoosnemeopumenvrHo» CTaBUTCS, €CIU CTYJICHT OOHAPYKUBACT 3HAHWE W MIOHUMAHUE OCHOBHBIX
MOJIOKEHUH TEMBI, HO MPH JTOM: H3JaraeT MaTrepuall HEMOJIHO M JOIMYCKaeT HETOYHOCTH B
OTIpeICTICHUY MMOHATHI WM (HOPMYITHPOBKE TCOPHIi; HE yMEET IOCTATOYHO IITyOOKO U JIOKA3aTeIbHO
000CHOBAThH CBOM CY)KJICHHUS U TIPUBECTH CBOM MPUMEPHI; U3JaraeT MaTepuall HermocleA0BaTeIbHO U
JIOITYCKAET OMIMOKH B SI3IKOBOM O(OPMIICHHH H3JIaraeMoro.
OneHka «HeyOosiemseopumenvbHo» CTABUTCS, €CIM OTBET HE YIOBIETBOpPSAET TpeOOBaHUSAM
TIOJIOKUTEITFHON OIICHKH MJTU CTY/ICHT OTKA3bIBACTCS OTBEYATh HA KOHTPOJILHBIC BOITPOCHI

dopma NpOMEKYTOUHOM aTTecTaluu - 3auyem. Cuctema oleHok: natudbamibHas. OC sToro Tuna
JIOJDKHBI BBISBIISITH CTENEHb OCBOGHMS TEOPETHYECKUX 3HaHUM Kak 0a3y ans (GpopMHpOBaHHS
KOMIICTEHIM, YMEHHsI WX MPHUMEHSATh B CHUTYalHiX, MOJCIHPYIOUIMX MPo(ecCHOHATBHYIO
JesTeIbHOCTD, a Takke chopmupoBanHocTs komnerenuii [1K-1, I1K-2, 3asBnennoii B 1. 111.

IIpuMepHBIH CIIUCOK BONPOCOB K 3a4eTy

1. Ilpeamer MousekyasipHOM TeHETUKH. [IpeeMCTBEHHOCTh MpPOOJIEeM KIACCUYECKOW U

MOJIEKYJISIPHOM T€HETHKH.

CBolicTBa HYKJIEMHOBBIX KHCIIOT KaK T€HETUYECKOTO MaTepHuana.

3. Metoasl MosiekylsipHOH reHeTUKH. (OCHOBHbIE BeXM B  Pa3BUTHM  TEXHOJOTHH
pexkomOuHatHbix JJHK.

4. Bupychl, O0akTepu M HYKAPHOTHUECKUE MUKPOOPTaHM3MBI KaK MOJENbHBIE OOBEKTHI

MOJIEKYJAPHOU T€HETHKH.

Perukanus JJHK. TTonykoncepBatuBHbIii crioco6 perunkanuu JJHK.

[IpepriBucTsiii Xxapaktep cunte3a JJHK. Dransl permnukanun.

7. KitoueBble ¢pepMeHTHl, yuacTBytonme B npouecce perukanuu JJHK. Pors PHK-3atpaBku.
CgoiictBa JIHK-nmonumepas.

8. Perymauus nponecco perukanuu. [lonstie o pernukone.

9. OcobGeHHOCTH OpraHU3aIi U PEITUKAIIMH XPOMOCOM ITPOKAPHOT.

10. OcobenHocTH OpraHU3alMy U PEITUKAIMH XPOMOCOM BBICIIUX OPraHU3MOB.

11. Opumxunbl permvkKanuu. Pemukanuss KOHLOB XPOMOCOM: CTPYKTypa TEJIOMEpPHBIX
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y4acTKOB.

12. TlpoGneMa CTaOMJIBHOCTH TF€HETUYECKOro Marepuaia. THIIbl CTPYKTYPHBIX HOBPEXICHUN
JHK.

13. MexaHu3M u 3HaYeHHE (POTOPEAKTUBALINH.

14. DxcuusnonHas penapanus. Belenienre nupuMUIMHOBBIX TUMEPOB.

15. TlocTperuinkatuBHas penapanus. 'eHeTHKa U 3H3UMOJIOTUH.

16. Yr1para u 3amemenue HykieoTuaoB. Poib rimkonas m mHcepreras. Pemaparmus mytem
3aMeHbl MOJU(PHUIIMPOBAHHBIX OCHOBAHUM.

17. Hapymenue B cucremax penapanuu JJHK. CBsa3p ¢ MoseKy/IsipHBIMM HaclI€ICTBEHHBIMU
OO0JIE3HSIMU U PAKOM.

18. OOmias nim roMoJorHyHasi peKOMOMHALIKS.

19. Caiit cnenuduyeckas 1 HETOMOJIOTHYHAS PEKOMOWHAIIHS.

20. MonekyisipHbIe MEXaHMU3MbI TEHHBIX MyTallUi.

21. CtpyKTypHBIE MyTallul XPOMOCOM.

22. I'enomubie MmyTanuu. [Ipu4rHb BOSHUKHOBEHHSI.

23. «Myrarennbie» u «0Oe3zommbounbie» mpoueccel penapaunu JHK. HWuanynubensabie
MexaHu3Mbl penapauu. SOS — pemaparius.

24. Yacrorta MmytupoBanusi. KoHIleHTpauuu MyTanuii B ropyux TOYKaXx.

25. Perymsuusi TpaHCKPUTIIAH Y 9YKapHOT.

26. Ilo3uTHBHAs M HEraTUBHAsI PETYJIALUH.

27. T'enernueckuii ananm3 Lac-onepona.

28. CrpykTypHas yacTb reHa IHTpOHBI U 3K30HBI.

29. AnbrepHaTHBHBIN cruTalicuHr. [IceBIOTeHbI.

30. PerynsTopHble y4acTKU T'eHa. DHXaHCEPHhl U CallIeHCEpHl.

31. Pormp GenkoOB B PETYJSIIIMM aKTHBHOCTH TEHOB. Perymnsmust TpaHCKPHIIIUM Ha YpPOBHE
TE€PMUHAIHH.

32. Perymsuus tpancnsaiun. PHK-uaTepdepenmms.

33. MobOunbpHbIEe 371€MeHThl reHoMa. DYHKIIMOHAIBbHOE 3HAY€HHWE U pOJib B BO3HMKHOBEHHUH
MYyTalHi, IeJIeIUN U AYTUIMKALAH.

34. ABTOHOMHAas U 00113 HECTaOMIBHOCTh FeHOMa. MoJIeKyJIsipHble MEXaHU3MbI CIIOHTAHHOTO
MyTareHesa.

35. MoOuIbHBIE 3JIEMEHTHI TPOKAPHOT.

36. MoOwIBHBIE 3JIEMEHTHI DYKapHOT. PeTpoTpaHCcio30HEI.

37. TannemHble W JOUCHeprupoBaHHble  noBTopsommecs  ydactkun  JHK.  Ponb
PETPOTPAHCIIO30HOB B PETYJISIMHA AKTUBHOCTH T€HOB.

38. IlonumepasHast 1enHas peakuus. MexaHu3M U BO3MOXKHOCTH HCIIOJIb30BAaHHUS B
MOJICKYJISIPHBIX HCCIICIOBAHUSX.

Hmozoewtii konmpons - 3aueT. K 3aueTy J0MycKaloTCs CTYIEHTHI, BHITOJHUBIINE B TIOJTHOM
o0beMe ayJUTOPHYIO Harpy3Ky, CaMOCTOATENbHYIO paboTy, YCHEIIHO CJaBIIUE JIBE
MIPOMEXYTOUHbIE aTTECTAIIMH U MOJIYyYUBIINE OLEHKY 10 pedeparty.

CTyneHTbl, MMEIOUIME 3a/I0JKEHHOCTb, OJDKHBI BBIMOJIHUTH BCE OO0S3aTENIbHBIE BH[IBI
NeSITeNIbHOCTH 110 Y4eOHOMY IUTaHY, M TOJIBKO 3aTeM JOIYCKAIOTCS K cAaue 3a4yeTa.

Kputepuu o1ieHKH: OTBET MOJIHBIN, pACKPHIBAIOIMI HCTOPUIO paccMaTpUBAEMO IpoOIeMbl,
OCHOBHBIX aBTOPOB MPOOJIEMBI, TEOPETUUYECKUE TIOJIOKEHUS TPOOIIEMBI, TYTH UX PEIICHHUS.

Dopmanvro: OLEHUBAETCS JIOCTHXKEHHE IieNieil 00pa3oBaTeNbHOTO CTAaHAAPTA BBICIIETO
npodeccnoHanTbHOTO 00pa30BaHusl U COOTBETCTBUS (PAKTUYECKOTO YPOBHS Pa3BUTHS JTMUHOCTH
npogeccuoHana NpoeKTUPYEeMOMY YPOBHIO.



PaspaboTunk:
C/,ZI/{/A npodeccop llepbaxon J1.10.
(nc;finﬂcra)

[Iporpamma coctaBiena B coorBercTBUHM c¢ TpeboBanmsiMu ®I'OC BO mo HampaBieHUro
06.03.01 buosorus.

[Iporpamma paccMoTpeHa Ha 3acemanuu Kadenpsl (HU3HKO-XUMUYECKOW OHOJIOTHH,
ononmxkenepun u omonndopmaruku 17.04.2024 r. mporokoia Ne 15,

3aB. kadenpoi, 1.6.H., mpodeccop B.I1. Canosaposa @0~L"£

Hacmoawan npozpamma, ne modxcem 0blmb 60CNpOU3Be0eHA HU 8 KaKoul hopme be3

npeosapumenbHo20 NUCbMEHHO20 pa3peuieHus Kagheopul-pa3padomyuura npozpammol.



