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1 TlepedyeHp MIAHMpPYEMBIX PpPe3yJbTATOB O0y4YeHHsl 1O JHCHHUIJIMHE, COOTHECEHHBIX C
IVIAHNUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1  ducuumumna «buonn:keHepusi» oOecneunBaer GopMHUpPOBaHHMEe  CJeIYIOIIMX
KOMIIETeHIHI ¢ y4éTOM HHAMKATOPOB UX JOCTHKEHUS

Kon, HaumMeHOBaHue KOMIIETEHIIUH Ko unankaTropa koMneTeHuuu
ITIK-1 Cioco6HOCTH K pa3paboTKe MpeIoKEeHUH 10
ONTUMHU3AIHNHA OMOTEXHOJIOTHIECKHUX MIPOIECCOB U K-1.1
YIPaBJICHHUIO BBIITYCKOM OMOTEXHOJIOTUYECKOM '
MPOTYKIIUH

1.2 B pe3yJsbTare 0CBOCHUS IMCHUILIMHBI Y 00y4aI0IIMXCH JT0JKHbI ObITh C(POPMUPOBAHBI

Kox

Copep:xxanue HHIMKATOpPa PesyabTaT 00yuenus
HHIMKATOpPa Aep ! P ¥ y

3HATh NPUHLINIIBI METO/IOB
MOJICKYJIIPHOW OHUOJIOTHH U
TEHETUYECKON MHKEHEPHH,
MO3BOJISIFOILNE U3MEHSATh CBOMCTBA
OopraHu3MoB-nipoAyLeHToB bAB.
YMeTb 1poBOAUTH COOD,
CUCTEeMAaTH3alHIo0, 00pabdoTKyY U
aHaJIM3 HAYYHO-TEXHUYECKOU
uH(pOpMaIliU, CAMOCTOATEIHHO
MPOBOUTH ONITUMHU3AIHIO
OMOTEXHOJIOTHYECKHUX MPOIIECCOB
nony4yeHusi BAB ¢ ucnonp3oBanuem
METOJI0B OMOMH)KEHEPHH.

Baagers MeTogamMu MOJIEKYIISIPHOU
OHMOJIOTUH U TEHETHUUYECKOM
WHXXEHEPUH, TTO3BOJISIIOITUMU
CO3/71aBaTh OPraHU3MBbI-IIPOTYLIEHTHI
BAB ¢ 3amaHHBIME CBOIICTBAMU.

JleMoHCTpHUpYET CIOCOOHOCTD K
ONTUMM3AINH ITapaMETPOB
IK-1.1 OMOTEXHOJIOTHYECKOTO TIpoIecca
nostyueHust bAB 3a cuet
W3MEHEHHS TTPOIYIICHTOB

2 MecTo qucuunuHbl B crpykrype OOII

N3ydyenne pucuumiuHbel «buonnkeHepus» Oa3upyeTcsi Ha pe3yjabTaTaX OCBOEHUS
CIIEYIOIUX AUCHUIUINH/MpakTuK: Her

JyucuuniuuHa sBISeTCS NMPEeAIIecTBYIOMEeH A JAUCHUIUIMH/IPAaKTUK: «broTexHonorus
BAB», «Texnonorus noxyueHust bAB 13 npupoaHbIX HCTOYHUKOBY, «IHHOBAaLMK B TEXHOJIOTHSIX
BAB», «Opranu3zanust HAy4HbIX UCCJIEIOBAHUI

3 0O0bpeM TUCHUILINHBI

0O0beM aucuuIUIMHEL coctaBisaeT — 3 3ET

TpynoeMKoOCTh B aKaIeMUYECKHX Yacax
(OnuH akageMUYeCKUd YaC COOTBETCTBYET

Bup yueOHoii padoThl
45 MUHYTaM aCTPOHOMHMYECKOI0 4aca)

Bcero Cemectp Neo 1
OO0mas TpyA0eMKOCTh THUCIUTUTHHBI 108 108
AyAUTOPHBIC 3aHATHS, B TOM YHCIIC: 42 42




JIEKIIUNA 14 14
nabopaTopHbIe pabOTHI 28 28
MPAKTHYECKNE/CEMUHAPCKUE 3aHATHUS 0 0
CamocrositenbHas paboTa (B T.4. KypcoBOe 30 30
MIPOCKTHPOBAHUE)
TpynoeMKoCTh MPOMEKYTOYHON aTTeCTAUN 36 36
By npomexxyTodHol aTTectaniuu (MTOrOBOTO
KOHTPOJISI 110 AUCIUIUIHHE) JK3aMeH JK3aMeH
4 CTpyKTYypa M coiepKaHue U CUHMIIIMHbI
4.1 CBoaHbI€e TaHHBIE N0 COAEPKAHUIO TUCITHTIMHBI
Cemectp Ne 1
N HaumenoBanue HeKuHHBmlM KOHTE}}‘; Ho% paGOTll:[l3 (CEM) CPC ®opma
pasjiesa u TeMbl TeKyIIero
n/n JUCHMILIMHBI Ne Ko, Ne Koa. Ne Koa. Ne Kour. KOHTPOJIsA
- Yac. - Yac. - Yac. N Yac.
1 2 3 4 5 6 7 8 9 10 11
BBenenue B
OMOMHKEHEPHIO:
peIMeT U3y4ICHUs
1 o0JlacTH
HCCJIEIOBaHUM.
Pa3znoobOpasue 54 Tecr,
1 (hopM >XH3HU Ha 1 2 ’5 ' 4 YcTHBIH
3eMIIE U TIOZXO/IbI ompoc
1o
HCIIOJIB30BAHUIO
Pa3HBIX Py
OpPraHu3MOB B
OMOMHKCHEPHHL.
OCHOBHEBIE
MPUHIIUITEI
OpraHu3alnuu u Oryer o
peanuzanuu nmaboparop
FeHETHYECKOU 1,2, HOU
2 uHdopmanuu B 2 6 1,2 8 3, 4, 13 pabore,
JKHUBBIX 5 Tecr,
OpraHu3Max " ux YcrHbii
HCIIOJIB30BaHUE B orpoc
OUOMH)KEHEPHBIX
MOIX0JIaX.
T'eneTnueckas OtueT o
HHXKCHEPUS: nabopatop
TEOPETUUYECKUE 34 1,2, HOH
3 OCHOBBI K 3 6 b 20 3,4, 13 paborte,
5,6
OCHOBHbBIC 5 Tecr,
METOJ0JIOTHUECKHE YcTHBIN
TOJIXO/BI. OIpocC
IIpomexyTounas 36 K3aMeH
aTTecTaus
Bcero 14 28 66

4.2 KpaTkoe coep:kaHue pa3iejoB H TeM 3aHATHI
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Cemectp Ne 1

Ne Tema Kparkoe cogepxanue

1 Bsenenue B Tema 1.1. [Ipenmer uzyueHus: OMOMHKEHEPUU U

OMOUHKEHEPUIO: o0JacTu uccie0BaHmil.
MPEAMET U3YUEHUS U Tema 1.2. Onpenenenue xu3Hu. OTIAYUS KUBBIX
o0JacTu uccienoBaHuil. | CUCTeM OT HeXuBbIX. Kierounas Teopus:
Paznoobpasue hopm KJIACCHYECKHUE U COBPEMEHHBIC MTPEICTABICHHUS.
’KU3HU Ha 3eMJIe U Tema 1.3. PazHooOpa3ue ¢hopm KHU3HU Ha 3eMJI€.
MOJIXO/IBI 110 Hexnerounsie u KJIeTOYHBIE (POPMBI KU3HU.
WCIIOJIb30BAaHUIO pa3HbIX | OCHOBHBIE OAXObI IO UCIOJIb30BAHUIO PA3HBIX
IpyII OPraHu3MOB B TPy OPraHu3MOB B OnonHxenepuu. [lonstue o
OMOUHXKEHEPUH. TPAHCTEHHBIX U T€HETHYECKU MOIU(DUIIMPOBAHHBIX
OpraHu3Max.

2 OCHOBHbBIE IPUHIIUIIBI Tema 2.1 CocraB, cTpO€HHE U BUABI HYKIEMHOBBIX
OpraHu3aluu u KUCIO0T. DYHKIIMU HYKJIEUHOBBIX KUCIIOT B KJIETKaX.
peanu3auuu MeTobl U3y4eHUs1 HyKJIE€MHOBBIX KHCIIOT.
TE€HETUYECKON Tema 2.2 [lonsiTve 0 reHOME, TPAHCKPUIITOME,
uH(pOpPMaIIUU B )KUBBIX nporeome U MeTabosnome. bnoxumuueckue u
OpraHu3Max U ux MOJIEKYJISIPHO-TEHETUUECKHE METO/IbI U MTOJIXO0/IbI X
UCII0JIb30BAaHUE B U3y4YECHUSI.

OMOMHKEHEPHBIX Tema 2.3 Opranusanus u popma reHoMa y pa3IndHbIX

noaxoaax. rpynn opranu3moB. Koaupyroniye u HeKkoaupyromue
3JIEMEHTBI FTEHOMOB 3YKApHUOT.
Tewma 2.4 ITonsitue o TpanckpuntoMe. OCHOBHBIE
Bubl KileTouHblx PHK 1 ux ¢pynkuun.
Tema 2.5 llenTpanbHas 10rMa MOJIEKYISIPHOI
OMOJIOTMH: KJIACCUYECKUE U COBPEMEHHbIE
IIPEJICTaBICHHUS.
Tema 2.6 O6111ee NOHATHE O PEIUIMKALINH,
TPAHCKPHUIILIUU, OOPATHON TPAHCKPHUIIIINH U
TpaHCISALMU, OCHOBHbIE MEXAaHU3MBI perysuuu. Poiab
IPOILIECCOB B peaan3aliy reHeTHUecKol nHpopManun
B KJIeTKe. Vcrnonabp3oBaHue MEXaHU3MOB ATHX
IIPOLIECCOB B FTEHETUUECKON MH)KEHEPHH.
Tema 2.7 IloHATHE T€HETUYECKOTO KOZA U €T0
cBOMCTB. [IpuHIUII TepeBOAa HYKIICOTUAHOU
MOCJI€I0BATENHHOCTH B aMUHOKHUCIIOTHYIO. CTpoeHue
3penoit ”PHK, onpenenenne HCTUHHBIX CTapT- U
CTOTI-KOJIOHOB.
Tema 2.8 'eneTnyeckue 6a3pl JAHHBIX U
UCIOJIb30BaHNEe OMOMH(GOPMAIIMOHHBIX [TOIX0/I0B B
00paboTKe JaHHBIX O HYKJICOTHUTHBIX
MOCJIEJ0BATEIHHOCTSIX.

3 ['eneTnyeckas Tema 3.1 TexHOIOTUH MOTyYEHHS] PEKOMOMHAHTHBIX
WHXEHEPHUS: JHK: o6mue norstust u npuHOUNbL. JlJoHOpHAS 1

TEOPETHUYECKUE OCHOBBI U
OCHOBHEIE
METOJI0JIOTHYECKHE
MOJXOJIBI.

BekTopHas /IHK. Ucnonws3oBanue k/IHK B kauecTe
JIOHOPHOU MOJIEKYJIbl. MOJIEKYJIIPHOE KIOHUPOBAHUE.
Tema 3.2 OcHOBHBIE IOJIXO/IBI IO MOITYYEHHIO
neneBbix pparmentoB JIHK mist co3manms
PEKOMOMHAHTHBIX BEKTOPHBIX CUCTEM: PECTPUKIIHSI U
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nojauMepasHasg nenHas peakuud. Tunsl koHoB JJHK
(Tymnble ¥ BBICTYHAIOIINE): IOJYYEHUE U TUIIbI
BO3MOXKHBIX orepanuii ¢ HUMU. PepMEeHTHI,
UCIIOJIb3YyEMbI€ JIJISl TIOJIYUCHHS PA3IMYHbBIX TUIIOB
koHnoB /IHK, ¢ochopunupoBanne u
nedocdopmmmposanne koHios JJHK.

Tema 3.3 Pecrpuxkuus JIHK u sng0HYKII€a3b1
pECTPUKIMHU: KIIaCCU(PUKAIUs, 0OCOOCHHOCTH
(GyHKIIMOHUPOBAHMUSI, TPAKTUYECKOE HUCTIOIb30BaHUE
Pa3IMYHBIX KJIACCOB PECTPUKTA3 B T€HHO-
WHXEHEPHBIX MOIX0AaX.

Tema 3.4 [lonumepasnas nennas peakuus (I1LIP).
[Tpunuun Metona. OCHOBHbIE KOMIIOHEHTHI U
MPOJIYKTHI pEaKIIUU. DTaIbl U UX MMapaMEeTPHI.
TemnepaTypa oTxKHUTa IpaiiMepoB U BpeMsi
anonrauuu. Tumsl cyocrpaTos st TTLP.

Tema 3.5 JIHK-3aBucumbie JIHK-nmonumepassl u ux
cBoiicTBa. HanpaBnenne paboThl U M3BECTHBIE THITHI
¢epmentatuBHoil aktuBHOCTH JIHK nonumepas. Tag-
MoJIMMepasa 1 ee CBOMCTRA.

Tema 3.6 Jluruposanue ¢pparmenton JJHK s
MoJTy4yeHus: peKoMOMHAHTHBIX Mosiekyi. JIHK-nurasst
U yCIIOBUSA JUIsl ©X PaOOTHI.

Tema 3.7 DnexTpodope3 HyKIEHHOBBIX KUCIIOT:
MIPUHIMIT METO/1a, OCHOBHBIE TAIlbl U UCIIOJIb30BaHUE
METO/A JUJISl PA3JEICHHS U OUYUCTKH LIEJIEBBIX
¢parmenTos /IHK. Hanpasnenue murpanuu
HYKJIEMHOBBIX KHCIJIOT B JIEKTPUUECKOM MoJje. Tumbl
KpacuTeneH, UCTIoJIb3yeMble B AJIeKTpodopese
HYKJIEMHOBBIX KUCJIOT. IHTEpKanupyromue
Kkpacutenu. [loHsTHE O pa3MepHOM CTaHAApPTE U €ro
Ha3Ha4YCHHE.

Tema 3.8 Bexrops! mist kinonuposanust JJHK u nx
pasHooOpasue.

Tema 3.9 IlpupoaHbie mIa3Muabl 1 BEKTOPHI HA
ocHoBe Ta3mMua. OcHOBHbBIE (GYHKIIMOHATbHBIE
AJIEMEHTHI. BBICOKO- 1 HU3KOKOIHUITHBIE BEKTOPHI.
Tema 3.10 OcHOBHBIE MOJXO/IbI CO3AAHUS
PEKOMOMHAHTHBIX BEKTOPHBIX Tu1a3Mul. [loaxosr ¢
UCIIOJIb30BAaHUEM PECTPUKIIUU-TIUTHPOBAHUS,
kionnpoBanue TA, knonnpoBanue TOPO-TA,
u3oTepMuueckas coopka ['mOcona, MeTo 30J0ThIX
BopoT (konuposanue Golden Gate). depmeHTHI 1
THUIIBI UCTIOJIB3YEMBIX BEKTOPOB, 3TAIlbl U
OTpaHWYEHUS METOJIOB.

Tema 3.11 Ilonxonap! ¥ 3Tanbl FTEHETUYECKOM
TpaHcopmalu 0akTepHalbHbIX KJIETOK C
MCIIOJIb30BAaHUEM ILJIA3MUJAHBIX BEKTOPOB Ha MpUMEpE
KHILIEYHON NaJOYKH.

Tema 3.12 MeToabl MO3UTUBHOM, HETATHBHOM
CEJICKIIMH U CKPUHUHTA TPAHCTEHHBIX OaKTepHaIbHBIX
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KJIETOK C UCIIOJIb30BAHUEM CEJIEKTUBHBIX MAPKEPOB U
pPENOPTEPHBIX T€HOB. J[ByXaTanHas ceaeKuus
PEKOMOMHAHTHBIX TUIa3MH/]I C UCTIOIb30BAHUEM I'€HOB
YCTOHYMBOCTH K aHTUOMOTHKAM, CYUITUAATBHBIX
TeHOB U 0€10-T0Jy00ro CKpUHUHTA KOJIOHUH.

Tema 3.13 Ilogxozas! o BepuUKaIUs 1EJICBOTO
XapakTepa reHeTUYECKOW KOHCTPYKIIMU METOJaMHI
III[P u cexBennposanusa JHK.

Tema 3.14 Mcnionb30BaHuEe BUPYCOB KaK BEKTOPHBIX
cucreM. PazHooOpasue cTpoeHus BUPYCOB U TUIIOB
BUPYCHBIX TeHOMOB. OCHOBHBIE ATalbl )KU3HEHHOTO
[MKJIa BUPYCOB M UX OTJIMYUSA Y PA3JIMUHBIX TPYIIIL.
Tema 3.15 OcHOBHBIE TUIIBI BEKTOPOB Ha OCHOBE
BUPYCOB M UX XapaKTEPUCTUKU. BEKTOpHI Ha OCHOBE
OakTepruodaros, BEKTOpbl HA OCHOBE BUPYCOB
MJIEKOTIUTAOIIUX.

Tema 3.16 [lpyrue Turbl BEKTOPOB: KOCMU/IBI,
OakTepuanbHble HCKycCTBEHHbIE XpoMocoMbl (BAC),
PAC, uckyccrBerHbie XpoMocombl apoxkeit (YAC).
Tema 3.17 OcHOBHBIE TTOAXOABI IO T€HETUYECKOM
TpanchopMamu pacTeHuid. ArpodaKTepragbHast
TpaHcopmals pacTeHUI: MPUHITUI U OCHOBHbBIE
sTansl. Mcnonb3oBaHue CBONCTBA TOTUIIOTEHTHOCTH
KJICTOK JIJISl pereHepalui pacTeHUH U3 eTUHUYHBIX
KJIETOK. MUKpPOKJIOHAIbHOE Pa3MHOXKEHUE PACTECHUM
in vitro.

4.3 IlepeyeHb J1a00OPaTOPHBIX PadoT

Cemectp Ne 1
. KoJu-Bo akagemuvecknx
Ne HaumenoBanue 1abopaTopHoii padoThI
4acoB
1 CocTaB, CTpO€HHUE, U BUJIbl HYKJIEMHOBBIX KHCIIOT. 4
I'enernyeckuit kox u crpoenne MPHK: npunnun
2 MepEeBO/Ia HYKJICOTHIHOM MOCIIEI0BATEIbHOCTH B 4
AMUHOKHCIIOTHYIO.

Pectpukums JIHK u sHIOHYKI€a3bl PECTPUKIINY,
3 IIPAKTUYECKOE UCITOJIb30BAaHUE PA3JINYHBIX KIACCOB 4
PECTPHKTA3 B TEHHO-UHKEHEPHBIX MOJIX0JaX.

[Honumepasnas uennas peakuus (I1ILP): [Tpunmun

KOHCTPYKIUH.

4 ME€TO/1a, OCHOBHBIE KOMIIOHEHTHI, ITAIbl U UX 8
M1apaMeTpPBL.

5 JlurupoBanne ¢pparmentoB JJHK mis momydenns 4
PEKOMOMHAHTHBIX MOJIEKYIL.

6 MeTtonp! BepuhuKaImyu TeHHO-UHKEHEPHBIX 4

4.4 TlepevyeHb MPAKTHYECKUX 3AHATHI

[IpakTHyecKux 3aHATUI HE PETYCMOTPEHO
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4.5 CamocrosiTejibHas padoTa

Cemectp Ne 1

Koa-Bo akageMuyecKux

Ne Bug CPC
4acoB
1 OdopmiteHne 0TYETOB TIO JTA0OPATOPHBIM U 4
NPaKTUYCCKUM paboTam
2 [TonroroBKa K KOHTPOJIBHBIM paboTaM 7
3 [ToaroToBka K MPakKTUYECKUM 3aHSATHIM 4
(maboparopHbIM paboTam)
4 IToaroToBKa K 3K3aMeHY 10
3) ITpopaboTKa pa3/ienoB TEOPETUUECKOTO MaTepHuaa 3)

B xozne npoBeneHns 3aHATUI 110 TUCHUIUIMHE UCIIONB3YIOTCA CIEAYIOINE NHTEPAKTUBHBIE
METO/Ibl 00Y4YEHHUSI: HE ITPEyCMOTPEHbI

5 [lepeueHb yueOHO-MeTOAMYECKOT0 O0ecTiedeHUsl TUCIUTLTUHBI
5.1 Meroanueckue yKa3aHus 1Js1 00y4alomMXCs 10 OCBOCHUIO 1M CHUIIIHHBI
5.1.1 Meroauyeckue ykazaHus AJisi 00y4yaromuxcs 1o JadopaTopHbiM padoTam:

JlaGopaTopHblie paOOTHI SABJSIOTCS OJHUM M3 BHJIOB IMPAKTHYECKOTO O0YUYCHHS, IIENTbI0 KOTOPBIX
SBIISICTCA 3aKpeIIeHHe TEOPETUYECKUX 3HAaHUN B 00JIaCTH T'€HETUYECKOM 1 KIETOYHOU
MHXEHEpUH, IPUOOPETEHNE U PAa3BUTHE NIPAKTUUECKUX HABBIKOB B HCIIOJIb30BAaHUM METOJI0B
MOJIEKYJISIPHO-T€HETHYECKOT 0 aHaJIN3a, HaBBIKOB paObOTHl C HAYYHO-TEXHUUYECKUMHU
IIPOTOKOJIAMHU U TEXHUYECKOH JTOKYMEHTAlMEeNH K COBPEMEHHOMY 000pY/10BAHNIO, HABBIKOB
IUTAHUPOBAHMS U TIPOBEJICHUSI SKCIIEPUMEHTAIBHBIX PA0OT M aHAJIN3a MOJYYEHHBIX PE3yJIbTaToB,
HAaBBIKOB IIOJrOTOBKM HAYYHO-TEXHUYECKUX OTYETOB U JOKYMEHTALUH.

OO01muii I1aH BBIIOJIHEHMSI TaOOPaTOPHBIX padboT

1. O3HaKOMHUTBCS C TEOPETUYECKUM BBeZICHHEM. O3HAKOMIIEHHE MOXKET OCYLIECTBIISATHCS
TaKkke B (opMe HayYHOU JUCKYCCUU C MPENO0/IaBaTEIEM.

2. O3HaKOMUTBCS C METOAMKON U MOCIIE0BATEILHOCTIO BHIITOJHEHUS PAOOTHI.

3. BoinonHuTh TpeOyeMble pacueThl, 3alI0JHUTH TaOIUIbI IPUBECTH CXEMBI ITporeccoB. J1iis

pacyeToB UCMOIb30BaTh MHCTPYKIIMIO K PEAKTUBAM, a TAKKE IPYrod METOANYECKHUI
pa3IaTOYHBIN MaTepual, MPeOCTABISIEMBIN MPErogaBaTeIeM.

4. [Ipoananu3upoBatTh pe3yabTaThl U CIENATh BHIBO/BI, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI
(pu HAJIUYHH).
5. OdopMHTh OTYET B yCTAaHOBJICHHBIH MPEINoIaBaTeIeM CPOK B COOTBETCTBUU C

BBICTABJIEHHBIMU TPEOOBAHHUSIMHU.
5.1.2 Metoanueckue yKa3aHus A5 00y4aIOLIUXCS 110 CAMOCTOSITeIbHOM padoTe:

CamocTosTenbHast paboTa IPOBOJUTCS C LIENBIO 3aKPEIICHUS U YIyOlIeHus 3HaHUN 110
JUCLUIUIMHE U MPEAYCMaTPUBAET CIIEIYIOIINE AIEMEHTHI:

[ToarotoBka k 1ab0paTopHbIM paboTam

Tema u 3aanue 175 1abopaTopHON pabOThI MPEOCTABISAETCS CTYACHTAM MPEABAPUTENBHO 32
OJIHY HEJIEIIO J10 €T0 NMPOBEICHUS.

3aaHue BKIIOYAET CIIEIYIONINE FIEMEHThI MOATOTOBKHI

1. W3yuenne u NoBTOpeHHE yueOHOro MaTepualia ¢ UCIOJIb30BAaHUEM KOHCIIEKTA JICKITUH U
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PEKOMEHIyeMOM JIUTepaTyphl IO TEME MPECTOAIIEH TabopaTopHON PabOTEHI.

2. Pa36op u 3ayunBaHuEe HOBBIX MOHATUH U TEPMHUHOB, BHECEHHUE (MIPU HEOOXOIUMOCTH ) X
B IJIOCCapHil.
3. AHanM3 KOHTPOJIBHBIX BONPOCOB (TIPH HAJTUYHUH ).

OdopmieHue oTueToB 1O JTaOOpaTOPHBIM paboTam

[{enpro ohopmIteHUSI OTYETOB SBIISICTCS 3aKPETUICHUE 3HAHUH, TIOJTYYCHHBIX B X0J1€ BHIMIOTHEHHS
1a00paTOpHBIX PabOT U JEKIIMOHHBIX 3aHITUN, CUCTEMAaTU3allUs MTOJIyYeHHBIX PE3YyIbTaTOB
paboTel U GOPMYIUPOBAHKUE BBHIBOJIOB, PA3BUTHE HABBIKOB MOJATOTOBKH HAYYHO-TEXHHUECKOM
JIOKYMEHTAIUH.

3amanueM sl CaMOCTOSITENILHOUM pabOTHI SBIISIETCS TIOJTOTOBKA OTYETOB IO Ta0OPATOPHBIM
paboTaM U3 TIEpeyHs, MPUBEACHHOTO B I1. 4.3 corjacHO TpeOOBaHUSAM, U3JIOKEHHBIM B 11. 6.1.3.

[TpopabGoTKa OTAENbHBIX Pa3fesioB TEOPETUUECKOTO Kypca

Llenpro mpopabOTKU ABISIETCS COBEPIIICHCTBOBAHNE HABBIKOB CaMOOOPA30BaTEILHOM
paboThl Kak OCHOBHOTO ITyTH MOBBILIECHUS YPOBHS 00pa30BaHus, yriIyOJieHue 3HaHUH 10
JTUCLHUTLTAHE.

3aaHue BKIIOYAET CIIEIYIOIINE SJIE€MEHThI TOATOTOBKHU

1. N3yuenune marepuana, U3JI0)KEHHOTO B JIEKIHSIX.
2. N3ydeHnue n aHaJIn3 peKOMEHI0BAHHOM JIMTEPATYPHI.
3. CaMocTosTeNbHBIN ONUCK, U3YYEHNUE U aHAJIU3 JTUTEPaTyphl 0 JUCLUIUIMHE, HE

YKa3aHHOH B CIIMCKE PEKOMEHI0BAHHOM JIUTEPATYPhl, B TOM YHUCJIE C UCIIOIb30BAaHUEM TEKCTOB
Hay4YHBIX MyOJIMKaLM.

4, HOBTOpeHI/Ie 1 3aKpPCIINICHUC HABBIKOB PCILICHUA pAaCUCTHLIX 3aj1a4, p8360p KOTOPBIX
IMPOBOANJICA HA MTPAKTUYCCKUX 3aAHATHUAX.
5. cDOpMI/IpOBaHI/Ie CITMCKa BOIIPOCOB, KOTOPBIC IMMOCJIC TIIATEIbHOM TeOpeTquCKOﬁ

HpOpa6OTKI/I CTYACHTOM, OCTAIOTCA JO KOHIA HCIIOHATHBIMU IJIA UX pa36opa B paMKax
MPAKTUYCCKUX 3aHIATUN WU KOHchIBTaI_II/Iﬁ C IIperogaBaTciICM.

6. Brimmonaenue JOoMalTHUX SaI[aHI/IfI, KOTOPLIC BEIAAIOTCS MMPEIIOJaBaTCIIEM Ha
MPAKTUYCCKUX 3aAHATUSAX.

[ToaroToBka Kk KOHTPOJIBHBIM paboTaM

[{enbto MOATOTOBKY SIBJSIETCA 3aKPETJIEHUE TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB,
MOJYYEHHBIX B X0JI€ OCBOCHUS JAUCHUILINHBI, a TAK)KE 3aKpeIICHHE BCEX HEOOXOAUMBIX JUIS
YCIELIHOT0 YCBOCHUS! IUCIUIUIMHBI KOMITIETEHLIUH.

3aaHueM JJIs1 CaMOCTOSITETIbHOM pabOThl TEOPETHUECKYIO MOATOTOBKY C MCIIOJIb30BaHHEM
KOHCIIEKTA JICKIIUH U PEKOMEHIYEMOH JINTEPATYPHI, @ TAKKE CAMOCTOSATEIBHO HAalJCHHOU
UH(OPMALIUHU C UCTIOIb30BAHUEM O(DHUIIMATBHBIX HCTOYHUKOB M HAyYHBIX ITyOIHMKaLNH,
MOBTOPEHHE U 3aKPEIJICHHE HAaBbIKOB PEIICHHS paCUeTHBIX 3a]1a4, pa300p KOTOPHIX MPOBOAMIICS
Ha MPAaKTUYECKUX 3aHATHSIX.

KonTponbHble paboThl MOTYT IPOBOJIUTCS B BUE MPOBEPOUHOI pabOThI ¢ OTKPHITON (hopMOit
OTBETa, a TAKXKE B OpPME TECTUPOBAHUS.

IToaroroBka K 5K3aMeHY

I{enpro MOArOTOBKH SIBISETCS 3aKPEIUICHUE TEOPETUYECKUX 3HAHUN U IPAKTUYECKUX HABBIKOB,
MOJYYEHHBIX B X0JI€ OCBOCHUS JAUCHUILIUHBI, a TAK)KE 3aKPEIICHHE BCEX HEOOXOAUMBIX JUIS
YCHEIIHOTO YCBOEHHUSI TUCIUIUINHBI KOMIIETEHIIAN.

OcHOBHBIE PEKOMEHALIMH 10 BBIITOJIHEHUIO 3a/IaHUI BKIIOYAIOT TEOPETUYECKYIO MIOATOTOBKY C
WCITOJIb30BAaHNEM KOHCIIEKTA JIEKIIUI U PEKOMEHYEMOM JIUTEPATYPBI, @ TAKIKE CAMOCTOSITEIIEHO
HalIeHHOM HH(OpPMAINK C UCTIOJIb30BaHHEM O(PUIIMATBHBIX HCTOYHHKOB U HAYYHBIX



nyOIMKanuil, MOBTOPEHUE U 3aKpETJICHHE HAaBBIKOB PEIICHUS pacueTHBIX 3a/1a4, pa3oop
KOTOPBIX IPOBOJWICS HA PAKTUYECKUX 3aHATHSIX.

6 @DoHA OLEHOYHBIX CpeacTB Jisi KOHTPOJISA TeKymeﬁ ycneBaeMoCT U INPOBEICHUSN
HpOMe)RyTO‘lHOﬁ aTTeCTAalluM 110 TMCHUIIIMHE

6.1 OueHo4HbIe CpeaCTBA ISl MPOBEAeHHUs TEKYIero KOHTPOJIst
6.1.1 cemectp 1 | Tect
Onucanue npoueaypsl.

TecT cocTOUT U3 ABYX YacTeil — 3aJjaHus U 3TaloHa. 3aJaHNe BbIIAETCS CTYIEHTaM JUIs
BBINOJIHEHUS], STAJIOH IpeACTaBiIsIeT co00i 00pasel NPaBUIIbHOTO U IOCIEJ0BATEIIBHOTO
BBIIIOJTHCHUA 3a1aHUA. CpaBHI/IBaSI 9TAJIOH C OTBCTOM CTYACHTA, MOXKXHO 00BEKTUBHO CyauTs O
Ka4yecTBE YCBOCHHUs y4eOHOro MaTepuala.

K xaxaoMy Bompocy mpeiaraercsi HECKOJIbKO OTBETOB Ha BHIOOP, CTYICHTHI JOJIKHBI HAUTH
CpeaM HUX MpaBUiIbHbIE. JlOMyCKaeTCsl HaTMYUE B BOIPOCE HECKOIBKO BEPHBIX BApUAHTOB
oTBeTa. MakcuManbHbIN 0aul IPU OLIEHKE PE3YIbTATOB OTBETA BOZMOXKEH TOJIBKO €CJIH CTYJIEHT
OTMETHJI BCE IIPABUIIbHBIC BAPUAHTHI OTBETA, U HE BHIOpAJI HU OJIHOTO HEBEPHOT'O BapHAHTA.
BOHpOCBI TECTa TAKKEC MOT'YT COACPKATH IIYCTBIC ITOJIA JIs1 BHCCCHHA OTBCTA BPYUHYIO, 4 TAKIKC
HOJIS JUIsl BHECEHMSI PELLICHUH PacyeTHBIX 3a/1a4.

[Tepeuens 3amanuii

1. CamocTosTeNBHO U MPEBAPUTEIHHO MPOBECTH TEOPETUUYECKYIO MOATOTOBKY C
MCII0JIb30BAHUEM KOHCIIEKTA JICKIUN U PEKOMEHIYEMOM JIUTEPATYPHI, @ TAKIKE CAMOCTOSTEIIBHO
HalIeHHON MH(GOPMAIINH C UCTIOIB30BaHUEM O(DHUITMATBHBIX UCTOUHUKOB M HAYUHBIX
myOIUKaIuil, B COOTBETCTBUHU C TIPOTPAMMO TUCIUILTHHBI IO TeME TECTUPOBAHHUSI.

2. OTBETUTH HA BOMIPOCHI B COOTBETCTBUU MPEJIOKEHHBIM MEPEUHEM.

Bonpocs! 1151 KOHTpOIs

TeMbl 1711 TOATOTOBKY 03BYYMBAIOTCS CTYEHTaM MUHUMYM 3a OJHY HEJIEIO 10 IPOBEICHUS
TecTUpoBaHus. Bornpocs! k Tectam GopMyIHpYIOTCS UCXOs U3 COAEPIKAHUS OTIEIbHBIX
pa3zenoB U TEM IUCLMILIAHEIL.

[TpumepHBIe TECTOBBIE 3aJaHMUS:

1. OTMeThTEe BO3MOXHBIC TTyTH TIepeavui TCHETUYECKOW HH(DOPMAIIHH, U3BECTHBIC JUTS JKUBBIX
CUCTEM W/WUITU TIOKa3aHHbIE IKCIEPUMEHTAIBHO 1N Vitro:
a) JHK — JTHK

0) JTHK — PHK

B) PHK — JJHK

r) PHK — PHK

1) JIHK — 6emox

e) PHK — 6enok

K) 6enokx — 0enok

3) oemmok — PHK

n) 6enox — JIHK

2. OcuHoBHo# (pynkiuen perukanuu JIHK B kietkax siBisieTcs:

a) CUHTE3 MaTpu4HbIX U TpaHcnopTHbIX PHK mist cunTesa 6enka

0) yBenudenue konuaectsa JJHK/PHK-marpun ayis cuareza MPHK

B) yJIBOEHUE T'eHETHYECKON NHPOPMAITUH JIJIsl TIOCIIESAYIOMIETO NEICHHS KICTKH
T) CUHTE3 OCJIKOB 1 TOJIUTICTITH/IOB B KJIIETKE
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1) TouHasi (PYHKIUS HE U3BECTHA

3. YKaxuTe BHJIbI KATATMTUYECKUX aKTUBHOCTEH, KOTOPBIE MOKHO BCTPETUTH Y OAKTEpUATHHBIX
JAHK-nmonumepas.

a) 5’—3’ nonuMepasHasi akTUBHOCTb
0) 3’—5’ nmonuMepaszHasi akTUBHOCTb
B) 5’—3’ sK30HYKJIea3Hasi aKTUBHOCTb
T) 3’—5’ sK30HyKJI€a3Has aKTUBHOCTD
1) SHJIOHYKJI€a3Hasi aKTUBHOCTD

e) XeJIMKa3Hasi akTUBHOCTD

x) IIpOTea3Hasi aKTUBHOCTh

4. Cxopocts pabotsl JJHK-noammepasst 31o:

a) KOJIMYECTBO HYKJIEOTUAO0B, KoTOpoe npucoeaunser JJHK-nmonumepasa k pactyiei uenu
3a €IMHUIY BPEMEHH

0) KOJIMYECTBO HYKJIEOTUAO0B, KoTOpoe npucoeaunser JJHK-nonumepasa k pactyuei nenu
3a OJIMH LUKJI CBs3bIBaHus ¢ MaTpuuen JTHK

B) penakTupyroas crnocooHocts JIHK-nmonmumepassi

r) cnocobrocTh JIHK-mmonmmmepassr packpyuuBaths aBoiinyio mnenb JJHK B mpomecce
peIUIMKaLuU

) TO 7K€ CaMOg€, 4TO ITOJIMMEPA3Hasi aKTUBHOCTh

5. ®epment JAHK-nurasa karanuszupyer:

a) KoBalleHTHOe ciuBanue nemneit JJHK

0) nonmmepusanuto nenu JHK

B) pazpesanue nenu JHK Ha oTaensHbie hparMeHThI
r) pacmerienue uenu JAHK ¢ 5’-konna

1) pacmieruienne nenu JJHK ¢ 5°-konna
Kpurepun onenuBanmus.

«O1mnuno» — 80% u OoJiee MPaBUILHBIX OTBETOB.

«Xopomo» — 65-79% npaBUIBHBIX OTBETOB.

«Y noBnerBopuTenbHO» — 50-65% NpaBUIBHBIX OTBETOB.
«HeynoBnerBoputenbHO» — MeHbIe 50% MpaBUIHLHBIX OTBETOB.

6.1.2 cemectp 1 | OTueT Mo J1aGopaTOpHON padoTe
Onucanue npouenypsl.

Ortuer JOJI’KEH OBIThH BBIIIOJIHEH B YCTaHOBHeHHLIﬁ npenoaaBaTejieM CpOK, B COOTBETCTBUU C
TpeOOBaHUSMHU K OPOPMIICHUIO OTUYETOB O HAYYHO-UCCIIEN0BATENbCKOM paboTe. OTUeT Mo
BBITNIOJTHEHUIO JJAOOpaTOPHOU padOTHI BKIIIOYAET LIEb U 3a/1a4l pabOThI, X0/ BHIIOJIHEHUS
paboThI, TOTYYEHHBIX PE3YJIbTaTOB, BBIBOAOB. Eciii BhIOTHEHHE pabOThI TPOBOAUTCS HA
CIeNMaIbHOM OJIaHKE JIJIs1 BBITIOJTHEHHS paOOThI, BEIIAHHOM IpeToaBaTesieM, TO opopMIIeHre
OTYeTa MPOU3BOAUTCS CTYJEHTOM B COOTBETCTBHUE C MOCTAHOBICHHBIMHU MOJISIMU IS
3anoiHeHus. OTuer ITOJIDKECH OBITE MOATOTOBJICH KAXXKABIM CTYACHTOM MHANBUAYAJIBHO B
pykorucHoM BapuaHTe. Eciu paboTa npeamnonaraeT UCmoib30BaHHe CPEACTB MH(DOPMAIIMOHHBIX
TeXHOJ'IOFI/II\/’I, TO OTYET MOXKET MPEAOCTABIATHECA YaCTUYHO WJIN ITOJTHOCTBIO B III/I(l)pOBOM BUC,
YTO OrOBapUBAETCS MPEIoAaBaTeNeM OTACIbHO U MpeaBapuTebHO. OTUeThl B HA3HAYCHHBIN
CPOK CHAIOTCS Ha IPOBEepKY. OTYET MOXKET MOPa3yMeBaTh WHANBHIYATBHYIO HITH
KOJIJICKTHBHYIO (pOpMY 3aIIUTHI B hopMe HayqHOH auckyccuu. [Io ycMoTpeHuto npenogaBaress
MOKET OBITh TIPOBEJICHA paboTa HaJl OMMOKAMH C MHAUBHUIYATbHBIM/KOJUIEKTUBHBIM Pa30opom
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o1ndoK.

Ilepedens 3ananuii:

3aaHueM /1711 CaMOCTOSITEIbHOM pabOThI SBJIAETCS TOAIOTOBKA OTUETOB IO J1a00OPaTOPHBIM U3
nepeyvHs, NpuBeAeHHOro B 1. 4.3. TpeGoBaHUs K OTYETHBIM MaTepHUaiaM BKIIOYAIOT
CIIEyIOILHE:

1. OTYET JOJDKEH OBITh BBIIIOJHEH B YCTAHOBJICHHBIH MTPEo1aBaTesIeM CPOK, B
COOTBETCTBUM C TPEOOBAHUAMH K O(OPMIICHHIO OTUYETOB O HAyYHO-HCCIIE10BaTEIbCKON paboTe;
2. OTYET JIOJKEH BKJIKOYATh LEIb U 3a]1a4k pabOThl, XOJ] BHIIIOJIHEHUS, I0Jy4EHHbIE
pE3yJIbTaThl, BEIBOJBL,

3. OTYET JOJDKEH OBITh MOATOTOBIICH KAXKIBIM CTYI€HTOM MHAWBUIYAILHO B PYKOITHCHOM
BapUaHTe, €C/IM HE M0JIPa3yMeBaeTCs BBIIOJIHEHHE PA0OTHI C PUBJICYEHUEM HH(DOPMALIMOHHBIX
TEXHOJIOTUH.

Bonpocs! 1151 KOHTpOJIA:
Bomnpocsl pecTaBieHsl B METOIMYECKUX YKa3aHUAX MOJIe KaXKA0H J1abopaTopHOU paboThl 1100
03BYUYMBAIOTCS NIPENIOJABATENIEM B YCTHOM BUJE.

Kpurepun onenuBanus.

OI_[eHI/IBaHI/IC OTYCTOB ITPOU3BOAUTCH I10 ,Z[BYX63.J'IJ'IBHOI71 mKajic. CTy,HeHT MOJIy4acT OLUCHKY
«Ba4YTCHO», €CJIU MMPCAJIOKCHHBIC 3aJaHHA BBIIIOJIHCHBI B [ICJIOM ITPABUJIBHO, ACMOHCTPHUPYCTCA
3HAHHUC TCOPCTUUCCKOI'O U IIPAKTUYICCKOI'O MaTrcpuraja, IpCaACTaBJIICHbI B ICJIOM BCPHBIC OTBCTLI
Ha KOHTPOJIbHBIC BOIIPOCHI. OHGHKa «HEC 3a4YTCHO» BBICTABJIACTCA B CJiydac, €CJIM CTYJCHT HEC
CAaJI 3a/IaHUC K HaAYaTy HpOMC)KYTOQHOﬁ aTTeCTalu, UJIN XC 3aIaHHUC BBIIIOJIHCHO HCBCPHO
W/UIU OTYETHBIE MaTCpHraJIbl HC MMO3BOJIAIOT CYJUTh O HAJIMYUU Y CTYICHTA 3HAHHH 110
JAUCIHHUITIIINHC. Hannuue OLICHOK «HE€ 3a4YTCHO>» IIPU BBIIIOJIHCHHUHU IMPAKTUYCCKUX pa60T SABIIACTCA
OCHOBAHHEM I10 HEAOITYCKY CTYACHTA K HpOMG)KyTO‘IHOﬁ aTTeCTaluun.

6.1.3 cemectp 1 | YerHbli onpoc
Onucanue npoueaypsl.

YcTHBIM onpoc MpoBoATCS B (hopMe KOJUIOKBUYMA C LIEIbIO TPOBEPKHU U OLIEHUBAHMSI 3HAHUI
cTyneHToB. Onpoc npoBoauTes B (hopMe HHANBUAYAIBHON Oecebl IpernoaaBaress co
CTYZICHTOM WJIM KaK MacCcOBBIH orpoc. B xozie rpynmnoBoro o0cykaeHus CTyI€HThl y4aTcsi BECTH
JUCKYCCHIO 110 TEMEC, apryMCHTHUPOBAThL CBOC MHCHUC, TIPUMCHAA 3HAHHW, ITIOJTYUCHHBIC B paMKax
3aHATHH 110 TEKYIIEW U ApYTUM JUCHMILIMHAM. B Xozie onpoca Takke MOKET IPOUCXOAUTH
06cy>1<)1eH1/Ie IIMCBMCHHBIX U TOMAalllHUX pa60T CTYACHTOB. OcHOBHEBIE BOIIPOCHI JJId ITOATOTOBKH
K OIPOCY AOBOZSATCS IO CBEIEHUS CTYJEHTOB Ha IPEAIIECTBYIOLIEM IPAKTUYECKOM 3aHATHH.

Bomnpocs! 1151 IOArOTOBKM K YCTHOMY OIPOCY:

1. [IpenmMer n3yueHus OMOUHXKEHEPUU U 00JIaCTH MCCIEI0BaHUH.

2. OTinuns )KUBBIX CUCTEM OT HEXMBBIX. KileTouHast TeOpus: KIIaCCUUECKUE U
COBpPEMEHHBIE MPE/ICTAaBICHUS.

3. Paznoob6pazue ¢popm xku3Hu Ha 3emiie. OCHOBHBIE MOAXO/IbI IO UCTIOIB30BAHUIO PA3HBIX
TPy OPraHu3MOB B OMOWHKEHEPHUH.

4. [ToHsATHE O TPAHCTEHHBIX OpraHU3Max.

S. Texnonoruu nomyuenus: pekoMouHanTHbIX JJHK: oOm1ie moHsATHs 1 NpUHIHUIIBL.
MouekynsipHOE KIIOHUPOBAHUE.

6. Pecrpukmus JIHK u sHI0HYKII€a3bI PECTPUKITNN: KITaccUPUKaIHsi, 0COOCHHOCTH

(YHKLIMOHUPOBAHUS, TPAKTUYECKOE MCIIOJIb30BAaHUE PA3IIMYHBIX KIACCOB PECTPUKTA3 B TEHHO-
UH)XEHEPHBIX MOAXO0AaX.
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7. [Monumepasnas uennas peakuus (I1IL[P): mpuHIMO MeTO1a, OCHOBHBIE KOMITOHEHTHI U
MIPOJIYKTHI pEaKInH, 3Tanbl. PacyeT cocraBa peakIIMOHHOW CMECH U TeMITepaTypHO-BPEMEHHBIX
napameTpoOB PEaKIINH.

8. OnexTpodope3 HyKJIEMHOBBIX KUCJIOT: IPUHLUI METO/Ia, OCHOBHBIE 3Tallbl U
UCTIOJIb30BaHUE METO/Ia JUIS Pa3/IeiCHUsI M OUUCTKY 1eneBbIX pparmentoB JJHK.
9. OcCHOBHBIE OAXO0/1bI CO3/1aHUSI PEKOMOMHAHTHBIX BEKTOPHBIX IU1a3MuJ. MeToabl

HO3HTHBHOﬁ, HETaTHUBHOM CCJICKLIMN U CKPUHHWHI'a TPAHCT'CHHBIX GaKTepI/IaJIBHBIX KJICTOK C
HCIIO0JIb30BAHUEM CCIICKTUBHBIX MApPKEPOB U PEIIOPTCPHBIX I'CHOB.

10.  Iloaxonsl 1o BepH(HKAIKS [EIEBOT0 XapaKkTepa TeHETUYECKONH KOHCTPYKIIUU METOIaMH
II1IP u cexBenupoBanusa JHK.

11. OcCHOBHBIE THUIIBI BEKTOPOB HA OCHOBE BUPYCOB U UX XapaKTEPUCTHUKHU.

12.  BekTopbl Ha OCHOBE KOCMH/I, OaKkTepuaabHble HCKyccTBeHHBIE XpoMocoMbl (BAC), PAC,
UCKYCCTBEHHbIE XpoMocoMbl Apoxxkeil (YAC).

13.  ArpobakrtepuanbHas TpaHchOpMaIUs PACTEHUN: TPUHIIMII U OCHOBHBIE JTAIIbI.

MuKpOKIOHAIBHOE Pa3MHOKEHHE PACTeHHUH 1n Vitro.
Kpurepun onenuBanmus.

«OTIUYHO»: CTYEHT IIOJHO U apTyMEHTHPOBAHO OTBEYAET 110 COAEPKAHUIO 3aJaHus,
06Hapy7KI/IBa€T IMIOHUMAaHUEC MaTcpHrajia, MOXET 000CHOBATH CBOU CYKACHUA, IPUMCHUTD 3HAHUSA
Ha MpaKTHKe, IPUBECTH HEOOXOAUMbIE IPUMEPHI HE TOJIBKO IO y4eOHUKY, HO U CAMOCTOSITEIbHO
COCTaBJICHHBIE, U3JIaraeT MaTepuall MOCIe10BATEIbHO U IPABUIIBHO.

«XO0poIIOo»: CTYIEHT JaeT OTBET, YAOBJIECTBOPAIOLINI TeM ke TPeOOBaHUSAM, UTO U JJIsl OLICHKH
«OTJIUYHO», OJHAKO JOITYCKACTCA HCTIOJIHBIC OTBETHI HA OCHOBHBIC /U JOITIOJIHUTCIIBHBIC
BOIIPOCHI [T0 TEME BOIPOCA U/WIN AOMYCKAET He3HAUUTEIbHbIE OIIUOKH, IPU HAJIMYUU B LIETIOM
BEPHOT'0 OTBETA HA OCHOBHOM BOIIPOC.

«Y 1OBJIETBOPUTEIBHO»: CTYAECHT JEMOHCTPUPYET TIOHUMAaHNE OCHOBHBIX ITOJIOKEHUH JJAHHOTO
3a/laHusl, HO U3JIaraeT MaTepual HEMOoJHO U JJOTYCKaeT HETOYHOCTH B OIPEIEIICHUN TOHITUH,
MMEIOTCS 3aTPYAHEHMS C BBIBOAMU. J[OITyCKarOTCsl HapyILIEHUs B IIOCIIEN0BATEIbHOCTH
H3JI0KCHUA, OTCTYIUICHUA OT HOPM HAaY4YHOI'O A3bIKA.

«HeynoBneTBOpUTEIHHO»: OTBETHI HA OCHOBHBIE W/WJIM YTOUHSIOIINE BOIIPOCHI OTCYTCTBYET
W/WJIA OTBETHI HE MTO3BOISIOT CyAUTh O HAJIMYWU Y CTYACHTA 3HAHUM 110 JUCHUITIINHE. CTYJIGHT
JEMOHCTPHUPYET CYIIECTBEHHbIE HAPYLIEHMSI B IIOCJIEJ0BATEIbHOCTH U3JI0KEHUS U OTCTYIIIICHUS
OT HOPM Hay4YHOTO fA3bIKa.

6.2 OueHo4HbIe cpeaCcTBA ISl MPOBeIeHHs IPOMEKYTOUHOH aTTecTalUN

6.2.1 Kpurepuu u cpeacrBa (MeToAbl) OLEHHBAHHUS WHIMKATOPOB JAOCTHKEHHSA
KOMIIETEeHIHH B PAaMKaX MPOMEKYTOYHOI aTTecTaluu

CpencrBa
(MmeToabI)
NHaukaTop 10CTHKEHUS
Kpurepun ouennBanus OLICHUBAHMS
KOMITETCHIHHU .
NPOMEKYTOYHOH
arrecTaumu
IK-1.1 Biageer TeopeTnyecKMMU OCHOBAMMU U YeTHBI onpoc,
MIPAaKTUYECKUMU HaBBIKAMH I10 TECT.
HCIIOIb30BAHUIO METOI0OB MOJIEKYJIIPHO-
T€HETUYECKOT0 aHAIN3a U TEHETHYECKOU
VH)KEHEPUU B ONTUMHU3ALUU
OMOTEXHOJIOTMYECKHX MPOLIECCOB.

6.2.2 TunoBble OLIEHOYHbIE CPEACTBA MPOMEKYTOUYHON aTTeCTALUM
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6.2.2.1 Cemectp 1, TunoBbie olleHOYHBbIE CPEACTBA JJIsl POBEIEHUs IK3aMeHa 10
JUCIMILTHHE

6.2.2.1.1 Onucanue npoueaypsl

DK3aMEH POBOJIUTCS B CPOKH, YCTaHOBIICHHBIE IPa(hKOM Y4eOHOT O Mpolecca U paCiucaHueM
9K3aMEHaIMOHHbIX ceccuil. [IpenBapuTenbHO cocTaBiseTcs rpaguK KOHCYIbTalUi, BO BpeMsI
KOTOPOH IIPENO1aBaTeNIb 03HAKOMUT C OCHOBHBIMHU BOIIPOCAMM IIPOMEKYTOYHOU aTTECTALlUU U
JIaCT pa3bsCHEHUS IPU BOZHUKHOBEHUH BOIIPOCOB CO CTOPOHBI CTYAECHTOB. DK3aMeH
MPOBOJUTHCSA C IIEJIHIO OLEHKH KaueCTBa YCBOSHHS CTYJCHTAMH BCETro 00bEMa COepKaHus
JUCLUIUIMHBL U OllpeesieH s (PaKTUYeCKH JOCTUTHYTBIX 3HAaHUN, HABBIKOB U YMEHH, a TakxKe
KOMITETEHIIM, CPOPMHUPOBAHHBIX 32 BPEMsI ayIUTOPHBIX 3aHATHI U CAMOCTOSTEILHON pabOThI
CTYJEHTA.

K sK3ameHy 10nycKaroTCsl CTYAEHTHI, BHIIIOJIHUBILINE B TIOJTHOM 00beMeE ayJUTOPHYIO HAarpy3Ky,
CaMOCTOSITENIbHYIO PaboTy, YCIIEIIHO CAABIINE BCE MPEyCMOTPEHHbIE (DOPMBI TEKYILETO
KOHTpoJist. CTy/I€HThI, UMEIOIIHE 330KEHHOCTD 110 TEKYLIEMY KOHTPOJIIO, TOJIKHBI BBIIIOJIHUTD
BCE 00s13aTeIbHbIC BUJIbI ACATEIBHOCTH IO y4eOHOMY IJIaHY, U TOJBKO 3aTeM JIONYCKaroTCs K
ciade sKk3aMeHa. Bee BUIBI 3aJ105KEHHOCTEH 10 TEKYIIEeMY KOHTPOJIIO TOJKHBI OBITh TOTaIlICHBI
CTYJEHTaMM HE NO3JHEE, YEM 3a OJHY HEJENI0 10 Hayaja IPOMEKYTOYHON aTTeCTallUu.
DK3aMeH MPOBOIUTCS B (hOpMeE YCTHOTO coOeceToBaHMs M0 SK3aMEHAIIMOHHBIM OMiieTam,
BKJIFOUYAIOIUM OJJUH TEOPETUYECKUI BONPOC, TECTOBYIO YaCTh U PEIIEHUE OJHON CUTYallMOHHON
3a/1a41 U3 IPUBEICHHOTO IIEPEYHSI.

OO6BeM BOIIPOCOB B OUJIETE PaCCUUTaH HA YCTHBIN OTBET CTyJeHTa B TeueHue A0 10 MUHyT u
MOJArOTOBKY MMCbMEHHOI'O PELIEHUS B TeueHue 10 20 MUHYT.

IIpenonaBarenb MOXKET 3a1aBaTh YTOUHSIOLIUE BOIIPOCHI 10 CYIIECTBY OTBETA U
JIOTIOTHUTEIIbHBIE BOIPOCH! B paMKaX MPOrpaMMbl TaHHOW y4eOHOU TUCIUIIINHBL.

Bomnpocs! 111 KOHTPOJIs B OpME YCTHOTO OIIpOca U TeCTa:

1. buonnxeHepus: noHsTHe 1 00JIaCTh UCCIEIOBaHUN. | eHeTHYeCKas MH)KEHEepUs Kak
paznen 6uonHxeHepuu. [loHATHE O TpaHCTEHHBIX OPraHU3MaXx.
2. ITonsTre o xn3HU. OCHOBHBIE OTIMYHS XKUBBIX CUCTEM OT HEXUBBIX. Kinaccnueckue

MOCTYJIaThl KJIETOUYHOM TEOpUU U COBpEMEHHBIE IIpeicTaBieHus. PasHooOpa3ue popM KU3HU Ha
3eMII€.

3. [TonsiTre 0 reHOMe, TPAaHCKPUIITOME, ITpoTeoMe U MeTabosiome. Opranusaius u gopma
reHoMa y pa3IMYHbIX IPYIII OPraHU3MOB.
4, HYKJ'Iel/IHOBble KHCJIOTHI U UX BUJBI. COCTaB, CTPOCHUC U BUABI HYKJIICMHOBBIX KHUCJIOT. 5’

1 3’-KOHIIbI B CTPOCHUH HYKJIEMHOBBIX KUCIOT. [IpMHIIMT KOMITJIEMEHTAPHOCTH B OpraHU3aluu
HYKJIEMHOBBIX KHCI0T. KomIyieMeHTapHbIe mapbl a30TUCTBIX OCHOBaHUM MPU (OPMUPOBAHUU
BTOPUYHON CTPYKTYPBI HYKJIEMHOBBIX KUCIOT U MEXKMOJIEKYJIAPHBIX B3aUMOACHCTBUSAX.
DOYHKIIUHA HYKJIEUHOBBIX KUCIIOT B KJIETKaX.

5. Opranuzanus reHoma npo- U 3yKapuoOTHUECKOM KIETKU. Y POBHH YIAKOBKU sIIEPHOM
JIHK B sykapuoTHueckux KieTkax. XpoMaTHH U €ro BUIbL. THUIBI MeTaazHbIX XpPOMOCOM U UX
CTPYKTYpHBIE 35IeMeHThI. [loHsTHE O KapuoTure.

6. Pa3zmep renoma, pazinnuns B pa3Mepe reHOMOB y Pa3HbIX TPYNIT 3yKapuoT. 3HaueHui C-
value, G-value B orieHKe CIIO)KHOCTH OPraHU3MOB U HX Mapaokchl. Konnenmus 3Hauenus |-
value kak yacTu4yHOe perieHue napaaokcon 3Hadenuit C u G.

7. Koaupyromue 1 HeKoAUpYOIINE JIEMEHTHI TEHOMOB 3yKapHoT. [lonaTne rexa,
ocHoBHBIE B IbI Hekoaupytomen JJHK u nx 6uonorundeckas poias. MoOUIbHBIC T€HETUYECKHE
3JIEMEHTHI U UX THIbI. CrocoObI TpaHCIO3UIMU. brojornueckoe 3Ha4eHuUE.

8. [Tonstue o Tpanckpuntome. Pasnoo6pasue BunoB PHK sykapuot: nandopmainmonssie u
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Hekonupyromue PHK u nx 6nonornyeckoe 3nauenue. PHK-unTepdepenms: ooumii mpuHium.
9. LlenTpanpHas 10rMa MOJIEKYJISIPHOM OMOJIOTHU: KITACCUYECKHE U COBPEMEHHBIE
npezcrasienus. OO1iee NOHATHE O PETUIMKAILIUH, TPAHCKPHUIILUHU, 0OPATHOM TPAHCKPHIILIUU U
TPaHCISALUU, OCHOBHBIE MEXaHU3MbI PETYJSUU. Pojb mpolieccoB B peaan3aluu reHeTHYeCKon
uHpopManuu B KiIeTKe. Mcrnoap30BaHNE MEXaHU3MOB ATHUX MPOLIECCOB B TEHETHYECKON
UHKCHEPUU.

10. I'enernueckuii koA U ero cBorcTBa. [IpuHIMI IEpeBOIa HYKJIEOTHITHOU
MIOCJIEIOBATEIbHOCTH B aMUHOKUCIOTHYI0. CTpoenue 3penoit uPHK, onpenenenne ncTuHHbBIX
CTapT- U CTON-KOJJOHOB.

11. Texnonoruu nmonydeHus: pekomOoumHauTHEIX JIHK: 001mpe moHsaTHst ¥ MpUHIIATIGL.
Honopnas u BexkropHasa JJHK. Ucnonb3oBanue k/IHK B kauecTBe JOHOPHON MOJIEKYJIBI.
MornekynspHoe KIOHUPOBAaHUE.

12. OcHOBHBIE TIOJXOIBI TIO TIOJTYUEHUIO 1eneBbIX PparmenToB JJHK mmst co3manus
PEKOMOMHAHTHBIX BEKTOPHBIX CUCTEM: PECTPUKIIUS U TOTUMEpa3Has 1enHas peakius. TUIbl
koH1oB JIHK (Tymble 1 BbICTynaronye): mojiydeHue U TUIIbl BO3MOXKHBIX ONEepaliii C HUMHU.
DepMeHThI, UCIIONIB3YEMBIE IS MOJIYYeHHUs pa3nuuHbIX TUIOB KoHIIOB JJHK,
docdopmmposanne u aedochopunuposanue kormos JJTHK.

13.  Bextops! qis kinonupoBanus JJHK u ux pasnoo6paszue. [1na3muibl 1 BEKTOPbI Ha OCHOBE
tazmua. OCHOBHBIC ()YHKITMOHATBHBIC DJIEMEHTBI. BEICOKO- 1 HU3KOKOIIMITHBIE TUIA3MH/IBI.
Caiit Ori 1 ero 3Ha4YEHHE JJIsI KOMMUHOCTH U [T KIIOHUPOBAHHUS TUIA3MH/] B PA3JIHUHBIX TPYIIIaxX
OpraHU3MOB.

14.  Pecrpukuus IHK u sHIOHYKI€a3bl pECTPUKLINU: KIACCH(PUKALUS, OCOOCHHOCTH

(G yHKIIMOHUPOBAHMSI, IPAKTUUECKOE UCIIOIb30BaHUE PA3IMYHbBIX KJIACCOB PECTPUKTA3 B T€HHO-
WHXXEeHepHBIX noaxoaax. Ocobennoctu padotel pectpukras |IP u I1S Tuna.

15.  Tlonumepasnas nennas peakuus (I1LIP). [Ipunnun merona. OCHOBHbIE KOMIIOHEHTHI U
MPOJYKThI peakuu. JTalbl U UX napameTpbl. Temneparypa oTKura npaiiMepoB U BpeMs
anonraiuu. OcHoBHble Turbl cyoctpaToB ais [1I[P. TTonyuenue kJIHK u ee ucnonb3oBanue B
KaueCTBE MATPULIBI.

16. Mmuoroo6pasue JIHK-3aBucumbix JJHK-nmonumepas u ux coiicrBa. Hanpasienue
paboThl 1 U3BeCTHBIE TUTIHI (hepMeHTaTHBHOM akTuBHOCTU JIHK-nmonmumepas. Tag-monumepasa u
€e CBOMCTBA.

17. JlurnpoBanue ¢pparmentos JIHK st momyuenuss pekoMOMHaHTHBIX MoJiekyi. JITHK-
JIUTa3bl U YCIOBUSA JUIS UX pabOTHI.
18.  Dnekrpodopes HyKIEMHOBBIX KUCIIOT: MPUHIUI METO/Ia, OCHOBHBIE 3TAllbl U

MCIIOJIb30BaHUE METO/Ia pa3/iesieHns U ouucTKH 1eneBbix pparmentoB JIHK. Hanpasnenue
MUTPALMU HYKJIIEMHOBBIX KUCIIOT B DJIEKTPUYECKOM I0JIe. THUIIBI KpACUTENIEH, UCIIONb3YEMBIE B
3JIeKTpodope3e HyKIENHOBBIX KUCI0T. MHTepkamupyromue kpacutenu. [lonarue o pazmepHoM
CTaHJapTe U €ro Ha3HA4YCHHUE.

19.  Tloaxomsl 1o CO3MaHUI0 peKOMOWHAHTHBIX TUIA3MUIHBIX BEKTOPOB: KIIOHUPOBAHHE IO
MPUHLINITY PECTPUKIIUU-TUTUPOBAHUS.

20.  Tlogxomsl MO CO3aHMIO0 PEKOMOWHAHTHBIX TUIA3MHUIHBIX BEKTOPOB: KIIOHUpoBaHue TA.
21.  Iloaxomsl MO CO3aHUIO0 PEKOMOWHAHTHBIX TUIA3MUIHBIX BEKTOPOB: KIIOHUPOBAHHE
TOPO-TA.

22.  Tloaxompl MO CO37aHNIO0 PEKOMOMHAHTHBIX TUIa3MUIHBIX BEKTOPOB: U30TEPMHUUECKAs
coopka ['nbcona.

23.  Iloaxompl Mo CO3aHUIO0 PEKOMOMHAHTHBIX TUIA3MUIHBIX BEKTOPOB: METOJI 30JI0THIX
BopoT (kioHupoBaHue Golden Gate).

24.  Tloaxombl U ATaIbl FTEHETHUECKOM TpaHChopMaluy 6aKTepHaIbHBIX KJIETOK C
MCIIOJIb30BaHUEM TUIa3MHIHBIX BEKTOPOB Ha MPUMEPE KUIIEYHON MaTOYKH.

25. Meroas! TO3UTUBHON, HEFaTUBHOM CEJIEKIIUU U CKPUHUHIA TPAHCTEHHBIX

OaKTepUaIbHBIX KIETOK C UCIOIb30BAaHUEM CEJIEKTUBHBIX MapKEPOB U PEMOPTEPHBIX [€HOB.
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I[BYXBTaHHaSI CCIICKIMA peKOM6I/IHaHTHHX niaasMua ¢ UCII0JIb30BaAaHUEM I'CHOB yCTOI\/'I‘II/IBOCTI/I K
aHTI/I6I/IOTI/IKaM, CYuIadJIbHbIX T'CHOB U 66HO'FOHY6OFO CKPpHUHHUHTA KOJIOHHI.

26.  Iloaxompl Mo Bepu(HKAIH [EIEBOTO XapaKTepa TeHETHUECKOW KOHCTPYKIIMU METOIaMH
I1IP u cexBenupoBanusa JHK.
27.  ArpobaxtepuanbHas TpaHchopMaIys pacTeHU: MPUHLIUI 1 OCHOBHBIE 3TaIIbI.

TOTHUIOTEHTHOCTH KJIETOK M UCIIOIB30BAHUE 3TOTO CBOWCTBA JIISl MUKPOKIIOHAIBHOTO
pa3MHOXKEHHUE pacTeHui in Vitro.

28.  OCHOBHBIC TIPE/ICTABJICHUS O CTPOCHUU BUPYCHBIX YaCTHII KaK MOTCHIIHATBHBIX
BEKTOPHBIX cucTeM. PazHooOpas3ue cTpoeHus BUPYCOB U TUIIOB BUPYCHBIX TeHOMOB. OCHOBHBIE
9TAIlbl )KU3HEHHOT'O IIMKJIa BUPYCOB M UX OTIUYMS Y Pa3TUYHBIX TPYIIIL.

29.  OcHOBHBIE THIIBI BEKTOPOB Ha OCHOBE BUPYCOB. BeKTOphI Ha 0OCHOBE OakTeprO(haroB u
UX XapaKTEPUCTUKH.

30.  OcHOBHBIE THITBI BEKTOPOB Ha OCHOBE BUPYCOB. BEKTOPHI Ha OCHOBE BHPYCOB KUBOTHBIX
U MX XapaKTEePUCTUKH.

31.  BekTopHBIE CHCTEMbI Ha OCHOBE KOCMUJI, OAKTEPHUATBHBIX HCKYCCTBEHHBIX XPOMOCOM
(BAC), PAC, uckycctBeHHbBIX XpomocoM Jipoxkeit (YAC): MpUHIMIIBI CTPOCHUS U OCHOBHBIE
CBOWCTBA.

[lepedens cUTyanMOHHBIX (pPaCUETHBIX) 33134 JUISI KOHTPOJIS B OpPME MPEICTABICHHS
MACBMEHHOI'O PELICHUS:

32. Pecrpuknusa JIHK: pacueT KOMIIOHEHTHOT'O COCTaBa U TEMIIEPATyPHOI'O PEKUMa PEaKLUU
C 3aJJaHHBIMU YCIOBHAMU. CXema peakluy.
33.  Ilomy4yeHue peKOMOMHAHTHOTO IJIa3MUAHOTO BEKTOPA: pacuyeT KOMIIOHEHTHOTO COCTaBa

pEaKIUK, pacueT MOJSIPHOTO COOTHOIIEHHS BeKTOpHOW Moekyisl 1 JIHK-BcTaBku ¢ 3aqaHHBIMI
ycnoBusiMu. Cxema peakiuu.

34.  Tlonmumepa3zHas LeMHAas peakiys: pacyeT KOMIOHEHTHOTO COCTaBa M CXeMa MOJIyYeHUs
AMIUTUKOHOB C 33JIaHHBIMH YCIIOBHSIMHU.

35.  Ilonmumepa3zHas LemHas peakiys: pacyeT KOMIOHEHTHOTO COCTaBa U TEMIIEpaTypHO-
BpeMeHHbIX napameTpoB I[P ¢ 3a1aHHbIMU yCIOBUSAMH.

36.  I'enernueckuil KoJ U MepeBOJl MOJEIbHON HYKJICOTHIHOM MOCIe10BaTEIbHOCTH B
AMHHOKHUCIIOTHYIO.

37.  Pesynbrathl 21eKTpodope3a HyKIEHHOBBIX KUCIIOT: 001iee OnucaHue

AKCIEPUMEHTAJIbHBIX PE3yJIbTaTOB M0 MOJIEILHOMY T€JII0, OLIEHKA pa3MepoB (hparMeHToOB
HYKJIEMHOBBIX KHUCJIOT ¥ YCTAHOBJIEHUE MPEIIOI0KUTEIBHOTO TUITAa MAaTPUILIBI.

IIpumep 3aganus:

BUJIET Ne 1

1. IToaxopl 10 CO3AaHUI0 PEKOMOWHAHTHBIX IJIA3MUIHBIX BEKTOPOB: KJIOHUPOBaHHE O
MPUHIUITY PECTPUKIIUHA-TUTUPOBAHMS.

2. 3anava: Pectpukuusa JIHK. PaccuntaTh KOMIIOHEHTHBIN COCTAaB U TEMIIEPATYPHBIN PEKUM
peakluy C 3aJaHHBIMM YCIOBUAMU. [IpuBecTy cxemy peaknum.

3. Tect: Bribepete Bce BepHbIE OTBETHI U3 IPEATIOKEHHBIX.

1. OT™MeThTEe BO3MOXKHBIE TyTH NIEpejaul FeHEeTUYECKON NHPOpPMAIK, U3BECTHBIE JIJIS )KUBBIX
CHCTEM W/HJTU MTOKa3aHHbBIE SKCIEPUMEHTAIBHO IN Vitro:

a) JIHK — JIHK

0) JIHK — PHK

B) PHK — JTHK

r) PHK — PHK

) JIHK — 6emox

e) PHK — 6enok

x) 0esok — 0eox
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3) oeimok — PHK
n) oemnoxk — JIHK

2. OcHoBHo# (pyHkiuen perukanuu JIHK B kitetkax siBisieTcs:

a) CHHTE3 MaTpU4HbIX 1 TpancnopTHbIX PHK ans cunresa Oenka

0) yBenudeHue konudectsa JJHK/PHK-marpun ayis cuareza MPHK

B) yIBOCHHE T€HETUYECKONH MH(POPMALIUH JUISI ITOCTISIYIOIIETO JICIEeHUS KIETKU
r) CUHTE3 OEJIKOB U MOJMIIENITUIOB B KJIETKE

1) TOYHast QYHKIMS HE U3BECTHA

3. I'en B-ranakro3unassl (IaCZ) B BEKTOPHBIX CHCTEMaX MpeIHA3HAYCH IS

a) IIPOBEJICHUS TIO3UTUBHOM CEJIEKIIMU ITOJIyYEHHBIX KJIOHOB

0) IIPOBEACHUS HEraTUBHOM CEJIEKIIUU II0JIyYCHHBIX KJIOHOB

B) [IPOBEACHUS CKPUHUHTA IIOJyYEHHBIX KJIOHOB I10 HEJIETAIBHOMY IIPU3HAKY

r) MIPOBE/ICHUS] CKPUHUHTA TIOTY4YEHHBIX KIOHOB MeTtoaamu [11[P n/nunmm cexBeHnpoBaHus
1) HET IIPaBUJIILHOTO OTBETA

4. CYI/II_[I/II[aJ'IBHLIC T'CHbI B BEKTOPHLBIX CUCTCMAX IMMPCAHA3HAYCHDBI JIA:

a) IIPOBEICHUS TIO3UTUBHOM CENIEKIIUU MTOJIyYEHHBIX KJIOHOB

0) IIPOBE/ICHUS] HETATUBHOM CEJIEKLIMU MOITY4YEeHHBIX KIIOHOB

B) IIPOBEICHUS] CKPUHHMHTA MOJIYYEHHBIX KIIOHOB I10 HEJIETAJIbHOMY IIPU3HAKY

r) IIPOBE/ICHUS CKPUHUHTA MOTy4YeHHBIX KJIIOHOB MeTonamu [11[P u/unu cexkBeHnpoBanus
1) HET IIPaBUJIILHOTO OTBETA

5. B ciyuyae cOopku 1o Metoy 30510Thix BopoT (Golden Gate) np coznannu peKOMOMHAHTHOTO
BEKTOpa 00sI3aTeIbHBIMH YCIOBHSIMHU SIBIISIFOTCS:

a) PECTPHUITUPOBAHNE BEKTOPA U BCTABKH

0) HaJINYKME OJTHOHYKJICOTUHOTO BBICTYNA «A» Ha 3’-KOHIIE BCTaBKU
B) HaJIM4ue OJHOHYKJIEOTUIHOTO BBICTYMA «T» Ha 5’-KOHIIE

r) HaJIN4YME/CO3AaHNe JIUIKUX KOHIIOB C JIByMs M 00Jiee BHICTYNAIOIIMMH HYKJIEOTUIAMH Y
BEKTOpa M BCTAaBKU

1) ucnonb3oBanue JJHK-nurassl B peakiyu

e) HCIIOIh30BaHUE 3’ -9K30HYKJI€a3bl B PEAKIIUU

x) UCIOJIb30BaHUE 5’ -9K30HYKJI€a3bl B peaKLUu

3) ncnons3zoBanue JJHK-nmonumepassl B peakuu

) UCHOJIb30BaHuE pecTpukTas Tumna |1S B peakiumn

K) UCHoJb30BaHue pecTpukTas Tumna |IP B peakiumn

6.2.2.1.2 Kputepuu onieHMBaHUA

OmaHo Xopomo YszneTB;opnTean HeyLIOBJIeTOBOI)I/ITeJ'IbH
CryneHt CryneHt CryneHt CryneHt
J€MOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET JE€MOHCTPUPYET
riyOOKHe 3HaHUS 3HAHHUA 110 3HAHUA 10 ITOBEPXHOCTHBIE 3HAHUS
110 OCHOBHBIM OCHOBHBIM pa3zfiejiaM | OCHOBHBIM pa3zesiaM 10 OCHOBHBIM
pazaenam JUCIUIUINHEIL. JUCLUILINHBL, HO HE paznenam
JUCLUTUIMHBL. Jomyckaercs B IIOJTHOM O00ObEME. JUCLUIUIMHBL, JTHOO He
Bnageer 3HaHMsIMM | HETIOJIHBIE OTBETHI HA JHonyckatorcs JEMOHCTPUPYET UX
00 opraHu3zainyy u JIOTIOJIHUTEIIbHBIE | HEMOJIHbIE OTBETHI HA | BOBcCE. OTCYTCTBYIOT
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peanu3anuu
TEHETUYECKON
uHpopmanuu y
Pa3HbIX TPYIII
OpraHU3MOB,
BJIAJICET
TEOPETUUYECKUMU
OCHOBamMH 1
OCHOBHBIMH
METOA0JIOTUUECKUM
Y IIOAXOAaMH
TEHETUYECKON
VMHKEHEPUH,
HaBBIKAMU pabOTHI C
Hay4HO-
TEXHUYECKUMHU
MIPOTOKOJIAMU U
TEXHUYECKON
JOKYMEHTaluen K
peakTuBam JJis
MOJIEKYJIIPHO-
TE€HETUYECKOT O
aHanu3a u
COBPEMEHHOMY
000pyI0BaHUIO.
Bnaneer
MIPUHIIATIAMA
MJIAHUPOBAHUS
AKCTIIEPUMEHTOB C
HCIIO0JIb30BaHUEM
METO/IOB
MOJIEKYJIIPHOU
OMOJIOTHH U
TEHETUYECKON
MH)KEHEPUU. Y MeeT
B MIOJTHOM 00beMe
pemarb
CUTYallMOHHbIE
3a/1aud B paMKax
JUCLUTIITUHBI.
[emoHcTpupyeT
XOpolIee BIIaJICHUe
HAyYHBIM SI3BIKOM,
W3JI0KEHUE OTBETA
MIPUBOIUTCS
MOCJIeI0BATENBLHO U
XOPOIIO AOCTYITHO
JUTsl TOHUMAaHUSI.
JleMoHCTpHpYET
BBITIOJIHEHHE
TECTOBOM YaCTH

BOIIPOCHI IO TEME.
JleMoHCcTpHpYyET
3HAHUA [TOXO0JIOB 1O
PEIICHHUIO
CUTYaIlMOHHBIX
3a/1a4 B paMKax
JTUCIUIUIAHBI.
Honyckaercs
HEMOJIHOE pPEIlIeHHE
3a/1a4 npu
JEMOHCTpALNH
MMOHUMAaHHUSI BBIBOJA
OCHOBHBIX
3aKOHOMEPHOCTEM, a
TaK)Ke MPEeCTaBISIET
pa3bsACHEHUS
MOJIXOJIOB 1O UX
pemenuto. CriocobeH
WCITIOJIE30BaTh
CHeIHaTN3UPOBAHHBI
€ 3HaHUs B 001acTH
OMOMH)XCHEPUH B
poQeCCHOHAIBHON
JeSITeIbHOCTH.
JeMoHCcTpHpYyeT
BJIa/ICHUE HAyYHBIM
SI3BIKOM, XOTSI
JIOTTYCKaIOTCs
OTCTYTUICHUS,
M3II0KEHHE OTBETa
MIPUBOJTUTCS
MOCIeA0BaTEIbHO U
JOCTYITHO JIJISt
MTOHUMAaHHS.
JemMoHCcTpHpYyeT
BBITIOJTHEHHE
TECTOBOM YaCcTH
3ajanus Ha 65 u
0oJiee IPOIICHTOB.

JOTIOJIHUTEIbHBIE
BOIIPOCHI, HEMIOJIHOE
peuieHue uin
OTCYTCTBHE PEILIECHUS
CUTYaIlMOHHBIX 33J1a4
W/WIHA OTCYTCTBHE
pa3bsCHEHUMN
IIOJIXOJI0B 110 UX
pELIEeHUIO NTpU
YCJIOBUU HAJIMYMSI B
LIE€JIOM BEPHBIX
OTBETOB Ha
OCHOBHBIE BOITPOCHI.
Nmerores
3aTpyAHEHUS C
BBIBOJIaMHU.
Jonyckarores
HapyLICHUs B
IIOCJIEI0BATEIbHOCTH
M3JI0KEHUSL.
Honyckarores
OTCTYILJICHUS OT
HOpPM Hay4YHOI'O
SI3bIKa, IPU YCIOBUH,
YTO U3JI0KEHUE
OTBETA B LIEIIOM
JIOCTYITHO IS
MMOHUMAaHHUA.
JlemoHCTpHpYyET
BBITIOJIHEHHE
TECTOBOM 4aCTH HA
50 u 6onee
MIPOLIEHTOB.

OTBETHI Ha OCHOBHBIE
1/Uan
JIOITOJTHUTEIbHBIE
BOIPOCHI U/WITH OTBETHI
HE TTO3BOJISIIOT CY/AUTh O
HaJU4HUH Y CTYJICHTA
3HAHHH I10
JUCLUILIMHE. Pemenue
CUTYAIIMOHHBIX 3a]1a4
OTCYTCTBYIOT WJIH
MOJIHOCTBIO
OTCYTCTBYET
0OBsCHEHHE UX
pewienus. Marepuain
M3J1araercs
HETOCJICI0BATCILHO,
COMBYUBO, C
CEPbE3HBIMU
OTCTYIUICHUSIMUA OT
HOPM HAy4YHOTO S3BIKA,
H3JI0KEHHE OTBETA
TPYJIHO JOCTYITHO WM
IMOJIHOCTBIO
HEJOCTYITHO IS
ITIOHUMAaHHUS.
JleMOHCTpUpYyET
BBITIOJITHEHHE TECTOBOM
YacTH MEHBIIIE, YeM Ha
50 pOILIeHTOB.
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3aganus Ha 80 1
0oJiee MPOLICHTOB.
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3. Xypasnesa I'. A. ['enHas nHxeHepusi B ONOTEXHOIOTUY : y4eOHHK [t By30B / . A.
XKypagnesa ; pen. C. I'. Mare-Beuromos, 2019. - 342.

8 JlonostHUTeIbHAS y4eOHas IUTEPaTypa U CIPaBOYHAas
1. lImux P. Harnsoaas OuoTexHoorus U renerndeckas umwkenepus / P. [mug, 2020. - 324.

2. OcHOBBI MOJIEKyIIsIpHOU Onostoruu kinetku / b. Ansoepre, K. Xonkun, A. J[»oHCOH [u ap.],
2023. - 796.

3. buorexHonorus pacTeHuii : yueOHHUK U MpakTuKyM ais By3oB / JI. B. Hazapeunko, 1O. U.
Honrux, H. B. 3arockuna, I'. H. Pannyruna, 2021. - 161.

4. BUOTEXHOJIOTHA : y‘IC6HI/IK JJIs1 BY30B I10 CGHBCKOXO3HﬁCTB€HHBIM, C€CTCCTBCHHOHAYYHELIM,
He1arornyeckiM, CeluanbHOCTAM U Maructepckum mporpammam / M. B. Tuxonos [u nip.]; mox
pexn. E. C. Boponuna, 2008. - 703.

5. Cenbckoxo3siicTBeHHAs: OMOTEXHOIOTUSI M OMOMH)KEHEPHS | yIEOHHK ISl BY30B I10
CeJ'II:CKOXO:%fII\/'ICTBeHHBIM, €CTCCTBCHHO-HAYYHBIM U IEJArOTHYCCKUM CIICHUAIbBHOCTAM / mnona pea.
B. C. llleBenyxwu, 2015. - 700.
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9 Pecypcnl cetu UnTEpHET

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 MMpodeccuonaibHbie 6a3bl JAHHBIX

1. https://www.ncbi.nlm.nih.gov/genbank/

11 Ilepeyenb HMH(POPMALNMOHHBIX  TEXHOJIOTHH, JIMIEH3MOHHBIX U  CBOOOJHO
PACHpPOCTPAHSAEMBIX CHEHHATU3MPOBAHHBIX NPOrPAMMHBIX CpPeICTB, HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

1. Microsoft Office Professional Plus 2013
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2. Microsoft Office Standard 2010 RUS mocraska 2010 ot OOO "A3z0H"

3. CB0OOHO pacmpocTpaHsieMoe IporpaMMHOe obecrieueHre AHTUBUpYCHas iporpamma Drweb
4. CBOOOIHO pacmpocTpaHsieMoe porpaMmMHoe obecriedenue 7-Zip

5. CBoboHO pacmpocTpaHsemoe mporpammuoe ooecriedenne MEGA v. 12.0

12 MaTepua/jibHO-TeXHHYECKOe ofecrevyeHune TUCHUIIHHBI

1. 1. Yuebnas ayautopust isl IPOBEACHUS JCKIIUOHHBIX 3aHSITUN, TPYIIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAUN, TEKYILETO KOHTPOJIS U IIPOMEXYTOYHOH arTecTauuu -/1-
amputeatp. OcHalleHue: KOMIUIEKT yueOHOU Mebenu, paboyee MECTO MpenoiaBaTes, JocKa.
MynbTuMeanitHOE 000pyIOBaHUE (B TOM YKCIIE IEPEHOCHOE): MYJIbTUMEIUIHHBIN TIPOEKTOP,
9KpaH, aKyCTUYecKasi cCuCTeMa ,KOMIIBIOTEDP C BBIXOJIOM B HHTEpHET. JIMIIEH3MOHHOE
nporpammuoe obecrnieuenue: Microsoft Office Professional Plus 2013, Microsoft Windows
Professional 10 Russian, AuTuBHpycHas nporpamma Drweb, 7-Zip.

2.Y4eOHas ayIuTOpHs Uil IPOBeIeHHs Ta00paTOPHBIX 3aHSATHH, TPYIIIOBBIX
WHAUBUAYAIbHBIX KOHCYJIBTAIUI, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluu -
Jlaboparopus mukpoduonoruu (b-010): 12 mocamounsix mect. O6opynoBanue: Kamepa mis
BepTukanbHoro sekrpodopeza PROTEAN II xi Cell 16, mukpockon Ouonornyeckuit buonad 5
JUTsE Ta0OPATOPHOM JMATHOCTUKH in Vitro, OJIHO- © MHOTOKaHAIbHBIC JI03aTOPhI, aHATUTHIECKUC
Bechl, aBTOKIaB, pepmentep BIOSTAT A plus MO, 2 1 230 VAC ¢ HOyTOyKOM, IIeHKep
nakyoannonusii CERTOMAT BS-1 UNK B010. MynsTumenuiinoe o60pyaoBanue (B TOM
Yrclie IEPEHOCHOE): MYIbTUMEIUHHBIN TPOEKTOP + HOYTOYK, S9KpaH, aKyCTUYECKasi CHCTEMa,
KOMIUIEKT Me0enH, Jocka MapkepHasl. JInen3snonnoe nporpammaoe odecneuenue: Microsoft
Office Professional Plus 2013, Microsoft Windows Professional 10 Russian, AHTHBUpYyCHas
nporpamma Drweb, 7-Zip.

3. YueOHas ayauTopus 11l IPOBEACHUS MPAKTUUECKUX (CEMUHAPCKUX) 3aHATHH, TPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIbTAINH, TEKYIIETO KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTeCTAIUH -
Jlaboparopus Texanueckoit mukpoouonoruu ([-302): 15 nocagounsix mect. O60pya0BaHUE:
XononunsHuk «buprocay, Ob6mydaTtens MenuIMHCKUH ( ¢ 2-Ma nammnamu), OOmydarens
MEIUIUHCKUH (0HOIaMITOBBIN), bokc MukpoOuonoruueckuii, Cymmuika sadopaTopHas,
Crepunuzarop naposoit I'TI-25, cnektpodoromerp CD-56, Becsl ananutnyeckue OHAUS
PR224, meiikep nabopaTopHslii, crepuinsarop naposoit BKa-75 13 (aBTokinas),
akBaguctmisaTop J2-4M «AnTteunslit», Memanka MarauTHas Stegler, nentpudgyra TAGLER
CM-12, nabopatopHble BEChI, aHAIN3ATOP >KUIKOCTH, ekTpuueckas mimta ORVICA ORM-
1050. Ocnamenue: kommbiotep Intel ¢ Berxomom B Internet, komriekT mebenu, T0CKa METOBasl.
JIuuensunonHoe nporpammuoe odecneuenue: Microsoft Office Professional Plus 2013, Microsoft
Windows Professional 10 Russian, AuTuBupycHas nporpamma Drweb, 7-Zip.

4. ITomerieHue JUIst CAMOCTOSITEIbHOM paboTHI.
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