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®OH/J OHEHOYHbIX MATEPUAJIOB

Pazpaboran mnsa ydeOnor aucuumumasl b1.B.03 «Monekynsapuas Ouonorus knetku» 06.05.01
«buonmxkenepuss u Ououndopmatukay, Cneunanuzanus: «buoummxenepus u OuomHdopmartukay. DPoHT
olLleHOYHbIX MaTepuanoB (POM) BKIIIOUAET OLIEHOUHbIE MaTEepHUAabl Ui MIPOBEICHUS TEKYLIEro KOHTPOJI,
MIPOMEKYTOUHOM aTTeCcTally B (hopMe SK3aMeHa.

OrneHouHble MaTepuajabl COOTHECEHBI C TPEOYEMBIMH pe3yJIbTaTaMU OCBOEHHUS 00pa30BaTEIbHOM
nporpammbl 06.05.01 «buonnxenepuss u OnonHpopmMaTHKa», B COOTBETCTBUU C COJIEpKAaHHEM paboueii
nporpamMmsbl yuebHoi nucuurminibl b1.B.03 «MomnekynspHas 6uosorust kinetkn» ¢ yderom OITOIT.

HopmatuBHbIE TOKYMEHTBI, periiaMeHTHpYyIore pa3padotky @OM:

- ctaTha 2, yacTh 9 denepanpHoro 3akoHa «O0 odpazoBanun B Poccuiickoit denepanuny, ®3-273, ot
29.12.2012 r,;

- ®I'OC BO mno cnemuansHoctu 06.05.01 «buonnxeHepus 1 OMOMHPOPMATHKAY, YTBEPIKICHHBIN

IpuKa3oM MuHucTEpCcTBa HayKu U Bbicuiero odpasosanust Poccuiickoit @enepanuu 12 aBrycra 2020 r. Ne
973.

1. Komnerenuun, popmupyembie B Mpoiecce u3ydeHus JUCHUIIHMHBI (3 Kypc, 5 ceMecTp)

IIK-1: Croco0OeH TBOPYECKH HWCIIONB30BaTh M TMPUMEHSITh (yHIAMEHTAIBHBIC TPEACTABICHUS
OMOJIOTUU, CMEKHBIX JWCHUIUIMH W COBPEMEHHBIC METOJOJOTHUECKUE MOIXOABI Ui ONpPEACIICHHS
MEPCIICKTUBHBIX HAMPABICHUIA HAyYHBIX HWCCICAOBaHHWA B cdepe MONyUCHHS, W3YUCHHS W TPUMCHCHUS
Pa3IMYHBIX TPUPOIHBIX, U3MEHEHHBIX TPUPOIHBIX OMOIOTHYECKUX 00BEKTOB, HCKYCCTBEHHBIX, OPIaHU3MOB
a Takke OMOMaKpOMOJIEKYJ, 0OpabOTKYy W TOCICIYIOIIHMA aHaIM3 OOJBIIOr0 MacchBa WH(MOPMALUU TIO
OMOJIOTHYECKUM O0BEKTaM.

Komnerennuu NupukaTopsl IInanupyemsblie pe3yabTaThl DopMBI U METOABI
KOMIIEeTEeH NI o0yueHust KOHTPOJISl U OLEHKHU
1IK-1 HJIK k11 3naTb: crpoeHue u (yHkiuu | Tekyuuii KOHTPOJIb.
Crioco0OeH TBOpUECKH 3HaeT aKTyaJIbHBIC | HEPETYIAPHBIX OHONOIMMEpPOB B | - YCTHBIN HOKNIAZ
UCIIONIF30BATh U po0IeMHl, OCHOBHBIE | KJIE€TKaX, IPUHIUIBI OPTaHU3AINH | - KOJUIOKBHYM
PUMEHSATh OTKPBITHS B 00JIaCTH | TEeHETHIECKOM HHpOPMAIIHH,
(dbyHIaMeHTaTbHbIC W3yUYEHUS JKUBBIX | MOJIEKYJISIPHbIC MexaHu3Mbl | [IpomexyTouHast
IpeACTaBlIeHUs OUOJIOTHY, | OPTaHU3MOB U | pEeryisiiud HKCIPECCUH T'EHOB M | aTTecTalMs: YK3aMCH
CMEKHBIX TUCIHIUIAH 1 OHMOJIOTHUECKUX CHCTEM | Iepenayn HACIIEICTBEHHON
COBpPEMEHHBIE pasIuYHBIX ypoBHeil | nH(popMAaLIUHL.
METO/I0JIOTHUYECKHE OpraHM3allid ¥ CIOCOOEH | YMeThb: JeMOHCTPUPOBATH 3HAHHE
TIOJIXOJTBI JUTSI HCIIONIE30BATh TIPHUHIIAIIOB CTPYKTYpHO-
oTIpeIeNeHUs TEOpPETUUECKHE 3HAHUA U | (GYHKIHOHAJIBHOH  OpraHu3aliu
IIEPCIIEKTUBHBIX YMEHHS B HAy4HO- | OMOJIOTHYECKUX  OOBEKTOB U
HAINPaBICHUN HAyIHBIX HCCIIeIOBATEIBCKOM MEXaHM3MOB T'CHETHYCCKOH U
HCCIIeIOBaHU B cepe JeSITETEHOCTH AIHUTCHETHIECKON perysIun
IMOJIY4YCHUs, U3YYCHUA U BHYTPUKJIICTOYHBIX IPO1CCCOB;
TPUMEHEHHS PA3IIMIHBIX HCTIONB30BaTh MOTTy4ICHHBIE
IPUPOIHBIX, M3MEHEHHBIX 3HAaHUS W HAaBBIKA JUIS PEIICHUS
IIPUPOJIHBIX npodeccHOHaIBHBIX  337a4, B
OMOJIOTHUECKUX 0OBEKTOB, YaCTHOCTH, TIpU  TIPOBENCHUH
HCKYCCTBEHHBIX, HAYYIHBIX HCCIIeTIOBAHUHN u
OpPraHU3MOB a TaKXKe pazpaboTok B obnactu
OMOMaKpPOMOJIEKYI, COBpPEMEHHOM
00paboTKy u 9KCIEPUMEHTAIBHOW OHONOTHH M
MOCIIEAYIOINI aHaIN3 OMOTEXHOJIOTHH, a TaKXke Ul
00JBIIOr0 MaccuBa OCBOCHUS MOCIEAYIOIINX
HHOPMAIIIH 110 JUCITUTLIIH TPOQIIIA.
OMOJIOTHUECKUM Baaners: 3HAHUSIMU 0
00BeKTaM MHOT'000pa3Hu JKUBBIX CHCTEM H
OCHOBHBIX 3aKOHOMEPHOCTAX UX
(YHKIIMOHUPOBAHUS, TPHHIIUIIAX
opranusanu u peamm3anumn
TFE€HETUYECKOH uH(pOopManny,
TEOPETUUECKHUMU OCHOBaMH




MOJICKYIISIPHO-0HOIOTHIECKUX
METOJIOB U MTOJIXO/I0B.

UK nx12

Vmeer HCTOJIH30BaTh
(dyHIaMeHTaNbHBIC 3HAHUS U
COBpPEMEHHBIE
METOI0JIOTHYECKHE TTOIXOIBI
TS MEPCIIEKTUBHBIX
HanpaBJIeHUN HAYYHBIX
WCCJIEI0BAHNN, TIOCTPOCHUS
WHPOPMAIIMOHHBIX MOJIEIICH
U MPaKTHYECKUX pa3paboTok
B ctepe mpodeccHoHaIbHOM
JIESITEILHOCTH.

3HaTb: TEOPETUUYECKUE OCHOBBI
MOJIEKYJIIPHO-TEHETUUECKUX
METOJOB aHallu3a, U OCHOBHBIE
MIPUHLIUIIBI paboThI Ha
COBPEMEHHOM O0OPYIOBaHUM.
YMeThb: 110/1b30BaThCs HAYYHO
TEXHUYECKOHU JINTEPATYPOH U
JOKYMEHTaLUeH JU1s IPOBEIECHUS
MOJIEKYJIIPHO-T€HETUYECKUX
METOJIOB aHAJINU3A.

Baaners: TEOPETUUECKUMHU
OCHOBaMH METO/I0B MOJIEKYJISIPHO-
TE€HETUYECKOTO aHanusa,
HaBBIKAMH pPa0OTHl C HAy4IHO-
TEXHUYECKUMH NPOTOKOJIAMH U
TEXHUYECKOW JIOKyMEHTAallMEH K
COBPEMEHHOMY 000pYyJOBAHUIO.

Texkyuuii KOHTPOJIb!
- YCTHBIN JOKJIa]l
- KOJUIOKBUYM

IIpome:xkyTouHasi
aTrecTauMs: SK3aMeH

UK nx13

Bnageer HaBBIKAMU
TBOPYECKOTO  MPUMEHEHUS
METOI0JIOTHYECKHIX

MOJXOZ0B JUIsl pa3pabOTKH
MoJgeJIeH, HOBBIX
TEXHOJOTUW, MaTE€pHalOB U
OHOJIOTHYECKHX OOBEKTOB C
IeJICHATPABICHHO
M3MEHEHHBIMM CBOMCTBaMH,
METOIOB BBIPa0OTKH
MPaKTHYECKUX
PEKOMEHAAIMI I PEUICHUS
3ama4y  npodeccHoHaNbHOM
JIEATEIHHOCTH

3HaTh: OCHOBHBIC IIPHHITUIIEI
UHGOPMAITTOHHO-TIOUCKOBBIX
CHUCTEM, TMpHUEMBbl paboTBl C
Hay4HOU u METOINYECKOI
JUTEpaTypoH, 0COOEHHOCTHU
COCTaBJICHHUS HaY4HO-
TEXHUYECKUX OTYETOB.

YMeTb: OCYHIECTBIATh CKPUHHUHT
u KPUTHYECKUN aHaaun3
COBPEMEHHOM Hay4HOUN
JTUTEPATypPhl, COCTABIATH HAyYHBIE
Y aHAJIUTUYECKHUE OTYETHI 10 TEME

HCCIIEOBaHuUS;

Bianers: HaBbIKaMH pabOTHI C
OCHOBHBIMHU T'€HCTHYCCKUMU
0azamMu  JaHHBIX; CPEICTBAMHU
aHanm3a MOJIEKYIIAPHO-
OuoornuecKoil uH(popmanuy;
HaBbIKaMH IIOHCKa u
KPUTHYECKOTO aHanm3a
COBPEMEHHOM Hay4qHOHI
JINTEPATYPHI, HaBBIKaMH
COCTaBIICHUS Hay4JHO-

TCXHUYCCKUX OTYCTOB.

Tekyuuii KOHTPOJIb!
- YCTHBIN JOKJAJ
- KOJUTIOKBUYM

IIpome:xyTounas
aTTecTanus: SK3aMeH
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2. OneHo4YHBbIe MaTepPHAJIbI 1JIsl IPOBEAEeHUA TEKYIIEro KOHTPOJIsI

2.1 KoniokBHYMBI
TemaTnka u BONPOCHI K KOJIOKBHYMaM

KojuokBuym Ne 1 (2 yaca)
«DOpMBbI KUZHI»

. Onpenenenne xu3Hu. OTINYMS )KUBBIX CUCTEM OT HEKUBBIX. KileTouHas Teopus.
. Knaccugukarnus kieTouHbIx (opM KU3HU: KIACCUUYECKUE H COBPEMEHHBIE MTPEICTABICHHS.

KossnokBuym Ne 2 (2 yaca)
«CTpyKTYypa M CBOMCTBA HYKJIENHOBBIX KHCJIOT»
CBolicTBa HYKJIEMHOBBIX KUCIIOT KaK 1osiuMepoB. CocTaB, CTPOEHUE U BUAbl HYKJIIEHHOBBIX KUCIOT. 5° U
3’ KOHIIBI.
Yposuu ynakosku snepHoit JIHK B sykapruornueckux kinerkax. XpoMaTUH U €70 BUJBI.
['MCTOHBI W HETHCTOHOBBIE OENKM XpOMaTWHA. THIBI KOBAJIEHTHBIX MOIUGUKALUNA THMCTOHOB U HUX
(byHKIMOHATBHAS POJIb.

KosiokBuyM Ne 3 (2 yaca)

«OcHOBHbBIE NPUHIUIIBI OPraHu3aluu reHEeTHYECKOH ]/IH(l)OpMaIII/II/I B 3yRapu0anecR0i71 KJIETKE»

Tunsl MetadaszHbIX XpoMocoM U UX Mopdonoruyeckue ocobeHHocTH. [loHaTne o KapuoTHIE.
XpOMOCOMHBIE YHCJIa U HA0OPBI XpOMOCOM. MOHOIUIOUHOE U TaIJIOUTHOE YHUCIIA XPOMOCOM.

I'enom sykapuot. Kogupyronime u HEKOAUPYIOLIUE 3IEMEHTbI TEHOMOB 3YKApHUOT.

OCHOBHBIE THUIIOTE3bl TPOUCXOXKJECHUSI TeHOB. [omonoruunbie TeHbl. OpPTOJIOTM W TapaJIOTH.
IIceBnoreHsnl.

MoOuiibHBIE TEHETHYECKUE JIEMEHTHI U UX THUIIBI.

Ocnosuble Buabl PHK sykapuot: unpopmarmonssie u Hekoaupyomue PHK.

KosiokBuYM Ne 4 (2 yaca)

«IlyTn peanu3zanuu reHeru4eckoi nHgpopmanum B kiaerke. Yacrs 1»
IlenTpasibHas 1orMa MOJIEKYJISIpHON OMOJIOTHH: KITACCUYECKHE U COBPEMEHHbBIE MPEICTaBICHUS.
Monekynsapubie Mexanusmbl perukamuu JIHK. OcHoBHble sTanbl W ydacTHuku mporecca. JIHK-
3aBucumMble JJHK-nonumepaspl u nx cBoiicrsa.
OcHOBHBIE 3Tallbl TPAHCKPUILIUU F€HOB, TpaHckpuobupyembix PHK-nonumepasoii I1.
IIpoueccunr MPHK y sykapuoT. AjbTepHaTUBHBIN CILIANCUHT, TpaHC-cIIaiicuHr. CTpyKTypa 3penoin
MPHK »sykapuor.

KosiokBuYyM Ne 5 (2 yaca)
«IlyTH peanu3anum reHeTndeckoi nHpopmanuu B kiaerke. Yactb 2»
I'enernueckuit kon u ero cpoiictBa. CTaHIAPTHBINA U albTEpHATUBHBIE BapUaHThl. PaMKU cUMTHIBaHUS.
IIpeamnoureHre KOJOHOB.
MounekynsipHble MeXaHU3Mbl TpaHCAAUUU. OCHOBHBIEC 3Tallbl U MEXAHU3Mbl TPAHCISILIUKU Y 3YKapHOT.
AJNBTEpHATUBHBIE «CTAPT» U «CTOM»-KOAOHBI.
CriennanbHble MYTH Nepejaul TeHeTHYeCKON HH(pOpMaLuK B 3yKapuOTHUECKON KIIETKE

KoJjsokBuymM Ne 6 (2 yaca)

«IloBpekaeHue U MyTH penapauu HYKJIEHHOBBIX KHCJIOT B JYKAPUOTHYECKOMN KJIeTKe)»
MyTanuu 1 NOBpEXI€HNE HYKJIEUHOBBIX KHCIIOT B KJIETKE. DHJIOTE€HHBIE U SK30T€HHbIEC TPUYHHBI.
Mexanusmsl npsimoit penapauuu JJHK. Penapauus JJHK ¢ nomonisio Mexanu3MoB TOMOJIOTHYHON U
HEroMOJIOTUYHOU PeKOMOMHAIUH.

Mexanusmsl penapanyuu PHK.

KossokBuym Ne 7 (2 yaca)
«IlyTH peryJisiiMu 3KCIPEeCCHU I'eHOB B 3YKAPHOTHYECKUX KJIETKAX U OCHOBHBIC IIPUHIUIIBI
MUIeHUTHYECKHUX MPOLECCOB»




1. Perynsaumus skcnpeccuy F€HOB Ha YPOBHE TpaHCKpUNIMHU. L{uc- 1 TpaHCperynsaTOpHbIE 3JIEMEHTHI.
PerynaropHsie TpaHCKpUTIIIMOHHBIN (hakTOphl. UHCYISTOPHI.

2. MetunmupoBanue JIHK u ero posib B peryssiiuu 3KCIpecCHy TeHOB M SITUTeHETUYECKHUX MPOLIECcCax.

XpoMaTHH-PEMOJECIUPYIOIINE KOMIIEKCH M MOAN(UKAILIMN TUCTOHOB B PETyJILIUU SKCIIPECCUU T€HOB.

4. Perymsuus sxkcnpeccun reHoB Ha ypoBae PHK. PHK-unTtepdepennus.

w

KossnokBuym Ne 8 (2 yaca)
«MoJ1eKyJISIpHO-0HO0JIOTHYECKHE METOAbI M MOAXO0AbI B IKCIIEPUMEHTAJIbHOI 0H0JIOTUH
JYKAPHOTUYECKOH KJIETKH
1. OOmue nUPUHIMOB TOJUMEpPA3HOW IenmHOM peaknuu. HykiaemHoBbIe KHCIOTHI-CyOcTpaThl I[IL[P.
Bo3morxno i npoenenue [P ¢ PHK u nouemy? k/IHK kak cy6crpat ITLIP.
2. Buapl monumepas U UX CBOMCTBA: MPUOIM3UTENbHAS CKOPOCTh PabOThI, MPOILECCUBHOCTb, TOYHOCTb,
BU/IbI KATATATHYECKUX aKTUBHOCTEH, 0COOCHHOCTH KOHIIOB CHHTE3UPOBaHHBIX PpparmeHToB JIHK.
3. Ocnognble stamnsl [11P. TemnepaTrypHble 1 BpeMEHHBIC YCIOBUS KaKIOTO M3 dTanoB. Pacuer BpeMeHn
AJIOHTAllMK, OT KAaKUX YCJIOBUM 3aBUCUT Bpems 3JioHTauu. OnpeaesieHHe TeMIeparypbl OTXKHUTa
MpaiiMepoB U OT KAKUX OCHOBHBIX ITAPAMETPOB 3TO 3aBUCHT.

Kputepuu onenuBanus padoThbl CTyA€HTOB Ha KOJJIOKBUYMaX

. OuenuBaemblie
Kpurepuii Onenka
KOMIIETEHIIUU
CTyneHT akTUBHO paboTaeT Ha KOJUIOKBUYME, JaeT OTIINYHO
IIPaBUJIbHBIE, ITOJIHBIE, PA3BEPHYTHIE OTBETHI. J{JIs1 IOArOTOBKH, [K-1

KpOME KOHCIEKTa JIEKLUI M PEKOMEHIYEeMOH JHUTEepaTyphl,
HICIIOJIB3YET JIOIIOJIHUTENIbHBIE MAaTEPHAIIBI.

CTyneHT akTUBHO paboTaeT Ha KOJUIOKBUYME, JlaeT XOpO11I0
JNOCTAaTOYHO TOJHBIE OTBETHI, JEMOHCTPHUPYS XOPOILYIO
MOJTrOTOBKY, OJHAaKO TpU 3TOM JOIyCKaeT HeOoblIne

HETOYHOCTH.

CTyneHT oOTBe4aeT Ha BONPOCHI, JAONYyCKas OLIMOKH U YIIOBJIETBOPUTEIBHO
HETOYHOCTH.

CTyleHT naeT HeBEpHbIE OTBETHI, MOKa3blBas O4YEHb CIa0yro HEY0BJIETBOPUTEIIb
IIOJITOTOBKY. HO

2.2 YCTHBII 0K

Yemuoui  Ooknao mpencraBiser coOOM  KpaTKMH  aHAIMTHYECKUH 0030p MHUHMMYM OJIHOTO
UCCIIEIOBaHMUsI B O0JIACTH SKCIIEPUMEHTANIbHOM KieToyHOM Ouosoruu. MccnenoBanue, BbIOpaHHOE IS
0030pa, T0JKHO OBITh OIYOJIMKOBAHO HAa aHIJIMHCKOM SI3bIKE B PELIEH3UPYEMBIX MEKAYHAPOIHBIX U3AAHUAX
He paHee, yeM 3a nociennue 10 er. CTyIeHT caMOCTOSATENbHO IPOU3BOIUT ITOUCK CTAaThH, 10 KOTOPOU OyzeT
IPOBOJIUTh AHATUTUYECKUN 0030p, C MCIIOJIB30BAaHMEM JOCTYMHBIX 0a3 JaHHBIX HAy4YHOH JUTepaTypbl U
MOUCKOBBIX cucTeM. CTaThsl 10JKHA COOTBETCTBOBATh OJHOM M3 PEKOMEHIYEMbIX TEM YCTHBIX JIOKJIa/l0B U
ofo0peHa IpernojaBaTesieM IUCHMIUIMHBL. [Ipu moaroroBke nokiaja CTYAECHT JONOJHUTEIBHO MOXET
HCIOJIb30BaTh y4YEOHYIO, CHEIHAIbHYI0 M CIIPAaBOYHYIO JIMTEPATYpPY, HAy4HbIE CTaTbU B POCCHICKUX H
MEXIYHapOAHbIX M3JaHMAX. J[okman mpencraBiseTcss nepel ayIuTOpUEH, BKIHOYAIOIIECH MpEenogaBaTells
JTVCIUIUIAHBI B CTYIEHTOB. PekoMeHIyeMasi poI0KUTENIbHOCTh YCTHOTO BBICTYIUICHUS cTyleHTa — 15-20
MUHYT, TIIOCJI€ KOTOPOrO CIEIYIOT BONPOCHl ayJUTOPUH, HA KOTOpPbIE JOKJIAMUYUK JOJDKEH JaTh
ucuepnsiBaromue oTBeThl. JlOKiax [IOMKEH CONPOBOXKAATHCS HAIIAJHBIM IPEJICTABICHUEM KPaTKOIro
cojiepkaHus pedepara B B MPE3EHTALNH, BBITOJIHEHHON C MCIOJIb30BAHUEM KOMITBIOTEPHBIX MTPOrPaMM.
Pexomenayercs /1t MOATOTOBKH MPE3SHTAIIMH MCIIOIL30BaTh nmporpamMmy Microsoft PowerPoint. 3amaueit
JOKJIaja B BHJE YCTHOIO BBICTYIUIEHUS SBJIETCA IOJYYEHMs] IEPBUYHBIX HAaBBIKOB HAay4dHO-
UCCIIEIOBATENbCKON paboThl, 3aKperieHHe 3HAHUM, MOJIYYEHHBIX MpPU U3YYEHHH TEOPETHUYECKOTo Kypca,
MOJIyUEHHUE HABBIKOB CAMOCTOSITEIbHOTO HW3YYEHHS MEXIAYHAapOJHBIX HCTOYHHUKOB COBPEMEHHOM
JUTEpaTyphl, YMEHUH KpaTKO W HArJsIHO TPEICTAaBIATh Pe3yJbTaThl MCCIENOBAaHUS, (OPMHPOBAHUE
HAaBBIKOB M YMEHUI BEJICHUSI HAYYHOU TUCKYCCHH.
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TeMbl yCTHBIX JOKJIA/10B
MHuoroo6pa3ue pub03uMOB U UX (YHKIIMH B DYKAPUOTHIECKUX KIIETKAX.
Pons PHK-pennukanuu B sykapuotnueckux kierkax 1 PHK-3aBucumbie PHK-nonumepassr.
OO6parnas TpaHcKpuMIHs B dykaprotnuecknx kietkax u PHK-3aBucumeie JIHK-mmonmmmepassi.
Tenomepasa: cTpykTypa, DpUHIHI pabOThl U (YHKIMOHATIBHAS POJIb B KJIETKAX.
TenomMepsl XpOMOCOM M X POJIb B MPOAOIIKUTEIBHOCTD KU3HH U MPOIECCaX CTAPEHUSI.
Posnp 6enKoB menTeprnHOBOTO KOMIUIEKCA B TIOJICPKaHUH UTMHBI TEIIOMED.
PHK-untepdepenius u ee poib B perysiuu SKCIPECCUU T€HOB 3YKapHOT.
TpurniekcHble CTPYKTYpbl HyKJIEMHOBBIX KMCIOT U UX POJIb B YKapPUOTUYECKUX KIIETKAX.
MexaHu3Mbl PEryISIUN SKCIIPECCUN T€HOB B 9YKapHOTUYECKHUX KJIETKaX.
[Tonmumepa3Hasi 1eTHasi peaklus W ee MPAKTUYEeCKOe NMPUMEHEHUE B SKCIEPHUMEHTAIBHOW OMOJIOrHu
JYKapHoT.
CexsenupoBanue JIHK no merony CaHrepa u €ro npakTHueckoe IPUMEHEHUE B SKCIIEPUMEHTAILHON
OHMOJIOTHH SYKapUOT.
MeTo bl CEKBEHHPOBAHHS HOBOI'O TIOKOJIEHUS U UX IPAKTHUUECKOE IPUMEHEHHUE B SKCIIEPUMEHTAIBHOMN
OHMOJIOTHH SYKapUOT.
Mertoapl noaroroBku o6udmmorex JJHK.
PekoMOMHAHTHBIE TEXHOJIOTUHM W UX MPAKTUYECKOE MPUMEHEHHE B JKCIEPUMEHTAIBHON OHOIOrHH
9yKapuoT.
Jlpyrue CcoOBpeMEHHBbIE MOJEKYISIPHO-OMOJOTHYECKHE METOABl B JKCIEPUMEHTAIbHOW OHOIOTUU
3YKAPUOTUYECKOHN KIIETKH.

KpnTepml OLICHUBAHUA YCTHOTI'O0 AOKJIajada
OI_IeHKa JAOKJIaa OCYHICCTBIIICTCA B COOTBETCTBUEC CO CICAYHOIIUMH KPUTCPpUAMU: HYCTKOCTb

N3JI0KCHUA OCHOBHBIX 3JICMCHTOB BBI6paHHOFO HAaY4YHOI'O UCCIICAOBAHMA, TIOHNUMAHHNC H3y‘l&€MOﬁ HpO6J’IGMBI
U METOAO0JIOTHHN HAYYHOT'O UCCIICAOBAaHNA; YMCHHEC BbIABJIATH CUJIBHBIC CTOPOHBI U HEJOCTATKH U3JIOKCHHBIX
B CTaThbeC Teopnﬁ N HUCIIOJB30BaHHBIX MECTOHAOJIOTHMYCCKHUX IIOAXOAO0B, BJIAACHUC HpO(l)eCCI/IOHaJII)HOf/'I

TepMI/IHOHOFHeﬁ; YMEHHE OTBCYATH HA BOIIPOCHI ayAUTOPHUH.

Kpurepuit

OrnieHuBaeMbIe
KOMIIETECHLINH

Orenka

Tema packpbiTa TOJHOCTBIO, IPOAHATM3UPOBAHO COBPEMEHHOE
COCTOSTHHE BOIIPOCA; CTYJEHT CBOOOJHO BJIaJICCT MAaTEPHAIIOM, H3JIaraeT
ero JIOTHYHO, IOCJEIOBATEIbHO, JAKOHUYHO, XOPOILIMM HAYYHBIM
S3BIKOM. JIOKITa1 COpoBOKIaeTCs PEe3eHTalel, KOTopasi COCTaBIeHa
¢ cobiroJieHreM O0IIMX TpeOOBaHUI OQOPMIICHHUS, COJEPKHUT CCHLTKU
Ha TIpUBEJeHHbIE (OTO, PUCYHKH, cxeMbl W T.1. [lpu oOcyxineHun
CTYACHT JEMOHCTPUPYET MOHHMaHHE HW3y4aeMOil MpoOIeMbl H
METOJI0JIOTUH HAyYHOTO HCCIIEOBaHMUS, BIaICHUE POhEeCCHOHATBHON
TepMHHOJ’IOFHeﬁ 1 YMCHHEC I'PaMOTHO OTBE€YATh HAa BOIIPOCHI Ay ITUTOPUH.

Tema packpbiTa, IPUBCACHO TOCTATOYHOC KOJIMYCCTBO MaTc€puaia, HO
npu 35TOM MaTepual B He[[OCTaTO‘IHOfI CTCIICHU IMPOAHAIN3UPOBAH
aBTOPOM. Hmerores HCOOYCThI B O(l)OpMJ'IeHI/II/I MNpe3CHTAlluu HWJIN
nmpe3cHTanss HC B MOJIHOM  CTEIICHH COOTBECTCTBYCT O6IIII/IM
Tpe6OBaHI/I$IM. OTBeThI CTYACHTAa Ha BOHNPOCBI HE SABJIAKOTCA
HUCYCPIBIBAIOIIUMHA U APr'YMCHTUPOBAHHBIMU.

Tema packpblTa HE TIONHOCTHIO, MaTepual He TPOaHATU3UPOBAH,
CTY/ICHT MTOKA3bIBACT MOBEPXHOCTHBIC 3HAHMS. [Ipe3eHTalUs YaCTHIHO
COOTBETCTBYET YCTAHOBJICHHBIM TpeboBaHusM. [Ipu 0OCYXIcHUU
JIOKJIaJIa CTYJICHT JIaeT HETPaBIIIbHbBIC HIIH UCUEPITBIBAIOIIINE OTBETHI.

Tema He packpblTa, NOpHUBEICH CKyIHBIH 00beM MarepHana;
Mpe3eHTanrsl OTCYTCTBYET WMJIM HE COOTBETCTBYeT TpeOoBaHusaM. [lpu
OOCYXIIeHHH JIOKJIaJla CTYJACHT He JaeT OTBeThl WM OHU He
COOTBETCTBYIOT BOIIPOCAM.

IK-1

OTJIMYHO

XOpOILO

YIOBJIETBOPUTEIHHO

HCYAOBJICTBOPUTCIBHO




3. OneHoYHbIe MaTepUaJIbI VIS MIPOBeIeHUs] MPOMEKYTOUHOI aTTecTaluu (3K3aMeH)
K sK3ameHy OMycKaroTCsl CTYACHTHI, BBIIIOJIHHMBIIKE B TOJIHOM 00BbEME ayAUTOPHYIO HArpy3Ky, CaMOCTOSATENIbHYIO padOTy, YCHEIIHO CHaBIIME BCE
IIPESyCMOTPEHHBIE (POPMBI TEKYIIEr0 KOHTPOIs. CTyIEHTHI, UMEIOIINE 3a/10JKEHHOCTh 10 TEKYIIEMY KOHTPOJIIO, IOJIKHBI BBITIOJIHUTH BCEe 00513aTEJIbHbIE BUIbI

JACATCIIBHOCTH I10 y‘-IGGHOMy IJIaHy, ¥ TOJIBKO 3aTCM AOIMYCKAIOTCA K CAA4YC 5K3aMCHaA. DK3aMeH IIPOBOAUTCH B (bopMe TECTUPOBAHUS.

3.1 TectrupoBanue

Bapuanr 1
WNupexc u WNupukatopsl Tun 3aganust 411 IPOMEKYTOYHOM arTecTanuu

COJZIep)KaHue KOMIIETEHLIUN

bopMupyemolt 3amaHue 3aKpHITOrO THIA Ha 3aiaHue 3aKpHITOrO THUIA 3ananue 3aaHue OTKPHITOTO THIIA C

S — YCTaHOBJIEHHE COOTBETCTBHUS Ha yCTaHOBJICHHE KOMOWHHPOBAaHHOT'O THIIA C Pa3BEpHYTHIM OTBETOM

M0CJIE0BATEILHOCTH BBIOOPOM OZHOTO WIIH
HECKOJIbKHX BEPHBIX
OTBETOB U apryMeHTaluen
BBIOOpA

IIK-1 MK nx1a 3ananue 1 3ananue 2 3ananue 3 3aganue 4
Crniocoben 3unaer aktyanbHble | [IpounTaiiTe TEKCT 3aaHUA U [IpouuraiiTe TEKCT U [IpouuTaiiTe TEKCT, [IpouuraiiTe TEKCT 3a1aHUA U
TBOPYCCKH poOIeMEI, YCTaHOBUTE COOTBETCTBUE YCTaHOBUTE BBIOEpUTE MPaBUIIbHBIC 3aIUILINTE PAa3BEPHYTHIN
HCIIOJIL30BATE U OCHOBHBIE Ha3BaHMH HIDKENEPEUNCICHHBIX IIOCIIE0BATEIBHOCTD BapHUaHTHI OTBETA U 000CHOBaHHBIN OTBET.
IIPUMCHATE OTKPBITHA B COEIMHEHNH UX KIIACCy: CTaauil peanu3aiu 3aMMIINATE apryMEHTBI, [lepeuncnure oCHOBHBIE
(pyHnamMeHTaNbHBIC | OONACTH M3YYCHHSA | | aneHo3umH FEHETUYECKOU 000CHOBBIBAOLIHME BHIOOP 3aj1a4M, KOTOPBIE IOJDKHBI OBITH
TIpEACTaBIICHIS KUBBIX 2. TyaHuH UH(OPMAIHY B KIIETKE: OTBETA. pemens! npu ynakoske JJHK B
Guonorun, OpraHusMoB 1 3. 2-ne3okcu-D-pubodypanosa a) npoueccuar PHK Monomepamu SIAPO KIETKU
CMEKHBIX Ouonoruieckux 4. ATD 0) TpaHCKpUMIIHS HYKJIEMHOBBIX KHCJIOT B
JVCLUIUIAH U CHCTEM N
COBpEMCHHBIE —— 5. IUTUIUHO3WH B) MTOCTTPAHCIISITUOHHAS YKHUBBIX CI/I‘CTeMaX ITaIOHHBIH O0TBET
METOZIONOTHYIECKUE | ypoBHEH MouduKanus OenIKoB SIBIISFOTCS: 1) Bo3MOXHOCTB (hU3HIECKOTO
HOAXObI UL OpraHM3AIH H Yxaxure uudpy, T') TpaHCISIIUS a) HyKJICOTHBI nomenienus JJHK B sapo
R —— crocoGen COOTBETCTBYIOITYIO fOGI[I/IHeHI/IIOC 1) CHHTE3 HEOETTKOBBIX 0) HYKJICO3UIbI KJIETKH. 2) BO3MOKHOCTE
MepCTIEKTHBHBIX HCIIONB30BATE Knacc coequnaennit | Iudpa METa0OJIUTOB B) a30THCThIC OCHOBAHMUS YIOPSIOYNBAaHUSA
HanpaBJIeHuit TeopeTHECK e a30THUCTOE T) HyKJIeo3ua-5’-pocdarbl | reHETUUECKOrO MaTepuana,
HAay4YHBIX 3HaHUA U YMEHHSA OCHOBaHHE 3anummre penoTpaas GU3nuecKoe
HCCIeI0BAHMI B B HAy4YHO- HYKJICOTH]L COOTBETCTBYIOILYIO Otser CITyTHIBAHHE HUTH. 3)
C(bepe [OJIy4EHUs], HCCIIEeI0BAaTEIbCKO HYKJIEO3U]] IOCICA0BaTCIIbHOCTD O0OocHOBaHHE BosmoxHOCTE PpaBHOT'O
U3y4CHUA U ¥ IeATeIbHOCTH caxap OyKB clieBa HaNpaBo. pacrpeneneHus reHeTHIeCKOM
NpUMEHEHHA HU OJHUH U3 IIpaBuabHEIi 0OTBET nHGOPMAaLUN MEXTY
Pa3IMYHBIX BbILICTICPEUHCIICHH Ortser a),T) JOYEpHUMU KJIETKAMH B
MIPUPOTHBIX, LIX | | | | | | Ob6ocHoBaHMe




M3MEHEHHBIX
TPUPOTHBIX
OHOJIOTHYCCKHX
O0OBEKTOB,
UCKYCCTBEHHBIX,
OpraHH3MOB a TAKXKe
OMOMaKPOMOJIEKYI,
00paboTKy u
MOCJIEYIOIINN
aHaju3 00JIbIIOr0
MaccuBa
UH(pOpMAIUHU 110
OHOJOTNYECKUM
00BbeKTaM

ITpaBWJIbHBINH OTBET

IIpaBuibHBIN OTBET

MoHoMepamu
HYKJICHHOBBIX KUCIIOT B

IIpOLIeCcCe JIEeHNUS
MaTEPUHCKON KJIETKHU.

CrpykTypa Hudpa | 0 | a | r | B | I | JKHMBBIX cucTeMax sBisitoTest | 4) CoxpaHeHUe JOCTYITHOCTH
a30THCTOE 2 HYKJIEOTHIbI, &8 UMEHHO reHeTHYecKor nHpopMarmu
OCHOBaHWE HyKJ1e03ua-5’-¢hocdarsl. IUIS €€ pean3aliiy B
HYKJICOTH]L 4 pe3yJbTaTe 3KCIPECCUH TEHOB.
HYKJICO3U]T 1
caxap 3
HHU OIIMH U3 5
BBILIETIEPEYNCIICHH
BIX

3anganue 5 3anganue 6 3apanue 7 3ananue 8

[IpouunTaiiTe TEKCT 3a1aHUA U [IpouuraiiTe TEKCT U [IpouuTaiiTe TEKCT, [IpouuraiiTe TEKCT 3a1aHUd U
YCTaHOBHUTE COOTBETCTBHE MEXY | YCTaHOBHTE BBIOEpUTE MPaBUIIbHBIC 3aIUIINTE Pa3BepHYTHIN
(YHKLIMEH U THIIOM MaTpUYHOTO | TIOCJIEA0BATEILHOCTh BapHaHThI OTBETA U 000CHOBaHHBIN OTBET.

mpolecca B KJIETKe:

1. cuHTE3 MAaTPUYHBIX U
tpa"cnopTHeIx PHK nms cunTesa
Oemnka

2. yIBOEHHE T'€HETHIECKOI
WHPOPMALTUH IS TIOCJIEAYIOIIETO
JeNICHUS KIETKH

3. BOCCTaHOBJICHHE JJIMHBI
TEJIOMEp

4. KOTIMPOBaHUE MOJIEKYJ IPH
PHK-unTephepenmnmn

5. CHHTE3 MOJIMNENTUAHON LeTH

Yxkaxure uudpy,
COOTBETCTBYIOILYIO BO3MOKHOMH
(GyHKIMH:

IIpouecc Hudpa

permukanus JJHK

TPaHCKPHITLHSI

TPaHCIIAIUA

perukanuga PHK

obpatHas

TPaHCKPHIILIUS

CTanil TPAHCIALUHN Y
3YKapHOT:

a) MHUIHAIMS: cOOpKa
pubOCOMEI B 00TIaCTH
crapt-kogona MPHK u
CBSI3LIBAHHE
WHULIAATOPHOU
metnoHmI-TPHK.

0) akTUBaIUs
AMMHOKHUCIIOTEI U
cnenuduuecroe
cs3piBanne ¢ TPHK ¢
IIMOIIBI0 AMHHOALIVII-
TPHK-cuHTETa3.

B) DJIOHTAITHS:
IOCJIeJOBATEILHOE
MIPUCOCTMHEHUE HOBBIX
amuHoanmi-TPHK,
00paszoBaHUE METITUIHBIX
CBsI3ei U TpaHCIIOKAIUs
prOOCOMEL.

r) pa3dopka pubOCOMBI U
[TOJITOTOBKA K HOBOMY
LUKITY.

3aIMIIATE APTyMEHTHI,
000CHOBBIBAIOIINE BHIOOD
OTBETA.

K HykieoTHaaM OTHOCSATCS:
a) aneHo3uHTpHPOCHaAT

0) Ie30KCHAICHO3UH

B) JIC30KCHA/ICHUH

r) D-pubodypanosa

OtBer
O0ocHoBaHHE

IIpaBuJIbHBIH OTBET

a)

ObocHoBaHMe
CocCTaBHBIMH DJIEMEHTAMH
HYKJICOTH/IA SIBIISIETCS
a30THCTOE OCHOBAHUE,
caxap (pubo3a nam
IIe30KCUpHu003a), KOTOPHIC
BMecTe (OPMHUPYIOT
HYKJICO3U]I, & TAKKE
octatok pochopHoit
kucnothl (-pocdar).

[IpuBeaute KpaTKyio
XapaKTepUCTUKY HYKJIEHHOBBIM
KHCJIOTaM: COCTaB, CTPOEHHUE,
BUBI U KJIETOUHBIE (DYHKIIIH.

JTaJIOHHBIH O0TBET
HyxenHoBBIE KHCIOTHI — 3TO
OHOTIOTUMEDBI,
npecTaBIeHHbIE
PUOOHYKIICHHOBBIMHU
kucnoramu (PHK) n
JIE30KCUPUOOHYKICHHOBBIMHU
kuciotamu (JJHK).
MoHOMEPOM HYKIEHHOBBIX
KHCIIOT SIBISETCS HyKJICOTH]I,
KOTOPBINA COCTOUT U3 TPEX
KOMITOHEHTOB: a30THUCTOTO
OCHOBaHUS (ITyPHUHOBOE HJIH
MMHPUMHUITHOBOE), caxapa
(me3oxcupubosa B JJHK nnmu
pubo3a B PHK) u ¢pocdatnoii
rpynmnsl. [lepBudHas cTpykTypa
HYKIJIEHHOBBIX KHCIIOT
(hopMupyeTcst THHEHHOM




ITpaBWJIbHBINH OTBET

ITpouecc

Hudpa

permukanus JJHK

TPaHCKPHIILIHS

TpaHCIAnus

permukanus PHK

oOpartHast
TPAHCKPHITIHSI

[CS RSN RN ol

1) TEpPMUHAITHS:
pacro3HaBaHUE CTOII-
KOJIOHA, TUPOJIN3 U
BBLICBOOOXKICHHUE
ITOJIUIIENITHIA OT
nentuami-TPHK.

3anummTe
COOTBETCTBYIOILLYIO
MOCJIEeI0BATENILHOCTD
OyKB clieBa HampaBo.

OtBer

IIpaBWIbHBIHA 0TBET
6 [a |s |a[r |

Tombko
aneHo3uHTpHdOCchar
(AT®) comepkut Bce
CTPYKTYpHBIE 3JIEMEHTBI,
XapaKTepHbIE IS
HYKJIeoTH10B. OTBETHI 0) U
B) SIBJISIFOTCS
HYKJICO3UAAMH; OTBET T)
SBJISIETCSL CaXapOoM.

[10CJIE/I0BATEILHOCTHIO
HYKJICOTHIOB, CBS3aHHBIX
MeX1y CO00H
hochoamdPUPHEIMU CBS3SIMH,
00pa3yst MOIUHYKICOTHIHbIE
LIEMH, KOTOPBIE B HEKOTOPBIX
CITy4yasiX MOTYT OBITh 3aMKHYTHI
B KOJIBIIO (HaIrpuMep,
1a3Muabl). Bropuunas
CTpYKTypa popMupyercs 3a
CYET KOMIUIEMEHTAPHOI' O
B3aNMOJCHCTBHA
anTunapaenpasx nemneit JJHK
nnmu PHK nocpenctsom
00pa3oBaHMs BOJOPOIHBIX
CBS3EH MEXy a30TUCTBIMU
ocHoBaHusMH. TpeTnunas
CTPYKTypa o0ycioBjieHa Oojee
CJI0KHOH yIaKOBKOM, BKJIIOYas
CBSI3bIBaHUE HYKJIEHMHOBBIX
KHCJIOT ¢ OeJKaMH, HalpuMep C
ructoHamu. OOBIYHO (HO HE
Bceraa) JJHK sBisercs
JIBYLIETIOYEYHON MOJIEKYJIOM,
OCHOBHOM (hyHKUHEH KOTOPOit
ABJISIETCS] XpaHEHHUE U Mepeada
HACIIE/ICTBEHHOW WHPOPMAIIH
B psny nokosneHni. OHa
o0ecreunBaeT perIuKanuio
TeHEeTUYECKOr0 MaTeprania.
PHK wgame (1o He Bceraa)
OJTHOLIETIOYEYHA, XOTS €€
BTOPUYHAS CTPYKTypa
hopmupyeTcs 3a cueT
00pa3oBaHMs ABYLICTIOUEUHBIX
yyactkoB. PHK Beimonnser
pa3IUYHBIE KIETOYHBIE
¢ynkunu: MPHK citysxut
MaTpHILen AJs cuHTe3a Oenka,
TPHK yuacTByeT B TpaHcasuuuy,
pPHK dopmupyer




CTPYKTYPHYIO OCHOBY pHOOCOM.
Takxe CyIecTByIOT
Pa3HOOOpAa3HbIC IMHHBIC U
mansle Hekonupyoomue PHK,
PeTyNHpPYIONINE KIETOYHbIE
MPOLCCCHI U BBINIOJIHAIOIIUC
(depMeHTaTHBHBIE QYHKINU

(pnbo3UMBI).
HJIK k12 3ananne 9 3ananne 10 3ananme 11 3ananue 12
Ymeer IIpounraiiTe TEKCT 3a1aHUA U IIpounraiite TEKCT U IIpounTaiite TEKCT, IIpounraiiTe TEKCT 3a1aHUA U
HCII0JIB30BATh YCTaHOBUTE COOTBCTCTBHE MEKAY | YCTAHOBHUTE BBIOCPUTE MTPaBHIIbHbIC 3aIIUIINTE PA3BEPHYTHII
(byHIaMEHTANBHBIC | crajmeil MOMMMEpasHOH HeMmHOi [IOCJIEI0BATENBHOCTh BApUAHTHI OTBETA U 000CHOBaHHBIN OTBET.
SHaHUs 1 peaxuuu (IILIP) u CTaJuil IPOBEACHUS 3alUIIUTE apIyMEHTHL, Oxapakrepusyiire
COBpPEMCHHbIC HPOHMCXO/ISIMMH ITPOLIECCAMH. HOJIMMEPa3HON LETHON 000CHOBBIBAIOIIE BEIOOP | TOJIMMEPA3HYIO LECITHYIO
MCTOZIONIOrMHECKH Cranus Iponecchr PEaKIUH C TOPSIUM OTBETA. PEaKIMIO MO CleLyromIei
© TIOAXOMbI AT 1) a) CTapTOM: HeoO0X0oauMBIMIU/BO3MOXKH | CXEMe:
TICPCTIERTHBHAIX JIEHATypalll | KOMILUIEMEHTAPHO | ) OTXKHUI IIPaiiMepoB BIMHU YCIIOBHUSMH TSI a) MPUHIIUIT METOIA
HatlpasJICHHH a € CBSI3bIBaHUE 0) >noHranus OCYILIECTBIICHUS B) OCHOBHBIE 3TaIbl
Eiﬁ;{;};mnﬁ, npaiMepoB ¢ B) akTHBaLMs hepMeHTa MOJIMMEPHU3aLUOHHON I') OCHOBHBIE KOMIIOHEHTBI
ToCTpOCHHS! JTHK-maTpuneit T') IeHaTypaus AKTHBHOCTH JHK- peakuuu
MHbOPMAIHORHEIX | | 2) OTHKHUT 0) paspylienue sapucumoit JIHK- J1) IPOZKTBI PEAKLHK
MoJeell i BOJIOPOIHBIX 3anumunTe MOJIMMEPA3bI SIBISIOTCS:
IPAKTHYECKHX CBA3EH MEXKILY COOTBETCTBYIOILYIO a) Hannuue JJHK-nipaiimepa | D TajioHHBII 0TBET
pa3paGoTOK B KOMIUIEMEHTApPHEI || TOCIIE0BATEILHOCTD (3aTpaBkm) [NonmmepasHas NieTHas peaKius
chepe vu nerssvu JJHK | OYKB cieBa Hanpaso. 0) namnuue PHK-npaiimepa | (IILIP) - 310 MeTOx
npogeccuoHanbHo | | 3) T') TeMIepaTypHas (3aTpaBKn) MOJIICKYJISIPHOM OHOIOTHH,
i1 IeATeNPHOCTH. MOHramys | aeHatypamms min | OTBeT: B) HaJIMYKE THAPOKCHIBHOW | KOTOPBIH MO3BOJISET
JIMCCOIHAITHS | | | | rpymmnsl Ha 3’-KOHIIE MHOTOKPAaTHO KOIIMPOBATh
UHTHOUTOpa pacTyIel uenu omnpeneneHubiit pparment JHK
JIHK- I paBuILHBII OTBET T') HaJIUYHe THAPOKCHIBHON | (ammmmdukars) in vitro, To
TIOJIMMepas3bl 8 |r [a |6 IPYIIIBLI Ha 5°-KOHIIE €CTh BHE )KUBOI'O OPraHU3Ma.
4) B) CHHTE3 pacTyiel uenu IIpunuun I[P ocHoBaH Ha
aKTHUBAIUS JIOUYEPHUX LIeTIeh MHOT'OKpaTHOM ITOBTOPCHUM
JTHK- JIHK na matpuie OtBer [UKJIOB HAPEeBaHHS U
TIoJIMMepa3 ObocHoBanne OXJIXKJICHHS, YTO MO3BOJIACT
bl (B Cilydae tdbepmenty JIHK-monmmepase
ILIP ¢ IIpaBuIBHBII O0TBeT: a), KOIIMPOBATh LIEJIEBYIO
ropsSanM 0), B) nocienoBatenbHOCTh JTHK.
cTapToM) Ob6ocHoBaHme; OCHOBHBIE TaIIbI:
CuHTernueckas JICHATYPALUsl, OTHKHUT

aktuBHOCTH JIHK-

paniMepoB, ANOHTaIMsl.




3anumuTe BRIOpaHHBIC OYKBbI
O] COOTBETCTBYIOIHUMHU

IMOJIMMEPA3bl CBsA3aHa C
IMPUCOCANHCHUEM

OcHoBHBIE KOMITOHEHTHI TT1P:
matpuunas JIHK, npaiimepsl,

uudpamu: HYKJIEOTHJIA K 3’-KOHILY HYKJICOTHIHI B (hopMe
1) 2) 3) 4) pacTyILen nemnu ¢ JIe30KCHHYKIIC03H /]
dhopMupoBaHEM tpudocharos (4 suma), JJHK-
¢dochonudpupHOii cBS3M. nojmMepasa, oydep, HOHBI
I paBUILHBII OTBET Jst aToro Ha 3’-KoHIIE Mg?* (B popme coieii), Boga.
1) 2) 3) 4) pacTyllel nenu AomKHA IeneBbie NPOAYKTHI PEAKLIUU —
6 a B r OBITH COXpaHeHa 9TO MHOKECTBO KOIHUH
cBoOoHas ruapokcuibHas | ¢parmenta JJHK,
rpynmna (—OH). JIHK- (bI1aHKHUPOBAHHOTO
MOJIMMEPA3a HE MOKET IpaiiMepamH.
HAYMHATh CHHTE3 LIETH «C ComyTcTBYIOMMMH POyKTaMHU
HYJIS», T.€. 00pa30BBIBATh siBistroTes (hparmenTsl JJHK
CBSI3b MEXKAY NEPBBIMU Pa3HOM UIMHBL.
JIBYMSI HYKJICOTHIaMH,
MO3TOMY 117151 €€ paboThI
HYXHa 3aTpaBKa B BHJIE
JHK- nan PHK-npaiimepa.
HJIK k13 3ananne 13 3apganue 14 3anganme 15 3anganue 16
Braneer [IpounraiiTe TeKCT 3aJaHus U [Ipounraiite TEKCT N IIpounraiiTe TEKCT, [IpouuraiiTe TEKCT 3a1aHUd U
HaBbIKaMH YCTaHOBHTE COOTBETCTBHC MCKIY | YCTaHOBUTC BbIOEpUTE MIPABUIIbHBIC 3aMHLINTE Pa3BEPHYTHIN
TBOP1ECKOTO xapaktepuctukamu (“Features™) MIOCJIEI0OBATEIHFHOCTh BapUaHTHI OTBETA U 000CHOBaHHBIN OTBET.
HPAMCHCHHA AQHHOTHPOBAHHBIX 3amKcell OeNOK- | MPUMEHEHHS 3aIMIIUTE apryMEHTBI, IIpuBenuTe KpaTKyro
METOAOIOTHICCKI | ko qupyrolnX reHoB B 6ase MOJICKYIISIPHO- 000CHOBBIBAIOIINE BHIOOP | XapaKTEPUCTHKY
X HONXON0B I nanueix GenBank u ux FEHETUYECKUX METO0B OTBETA. cexkBenuposanus JJTHK mo
pa?’paGOvTKH 3HAYCHUEM. JUISL YCTaHOBIICHUSI B03MOXHBIMH Ty TSMH metoay CaHrepa 1o
MOZEJICH, HOBBIX HYKJICOTHIHON nepeaay reHeTHYeCKOR CIIEAYIOIIEH cxeMme:
Ig:;ﬁ:gﬁ’ﬂ XapakTepuctu 3HavyeHne MOCJIEI0BATEILHOCTH UHPOPMAIIH, M3BECTHBIMHU a) MPUHIHII METOA;
- Ka ydJacTKa reHoMa JUTS )KUBBIX CHCTEM IN VIVO | 0) KilaccHdeckasl cxeMa aHalin3a
OGBEKTOB ¢ 1) CDS a) (manpumep, reHa): W/WJIM TTOKa3aHHbBIC o Y COBpEMEHHAs peaau3aiusl.
[IeTeHANPABICHHO perymstopuble | a) cekBenupoBanue JJHK | skcnepumentansHo IN VItro | B) orpanuveHus u
M3MEHEHHBIMHA nocnenosaress | 10 meroay Conrepa ABJISAFOTCS: [IPEUMYILIEeCTBa METOIA.
CBOWCTBaMH, HOCTH, 0) ILP a) IHK — JTHK
METOI0B pacnonoxkens | B) Beiaenenue cymmapnoii | 6) PHK — PHK JTaJIOHHBIH 0TBET
BBIPAGOTKH ple HA 5’ JHK u3 o6pasma B) IHK — 6emok MeTo1 OCHOBaH Ha
PAKTHYECKHX w/vmm 3’- r) anekTpodopes r) benmok — PHK tepmuHupoBannn cuaTe3a JJHK
peKoMeHaaIui kounax MPHK, | aMIIJIMKOHOB C IOMOIIBIO
TSI PEIICHHS HEKOJUPYIOLIH Ortser: JMJI€30KCUHYKIICOTHIOB
3a7a4 e Januimure O6ocHOBanue (mgHT®, ddNTP), koTopsie
AMMHOKHCIIOTEI | COOTBETCTBYIOLLYIO OCTaHaBIMBAIOT y/UIMHEHHE




pohecCHOHANTBHO
H JIesITEIbHOCTH

2) gene 0)

HOCTB OT
cTapT- 10
CTOM-KOJI0HA

mocCICa0BaTCIIb

MOCJIe/I0BATENILHOCTD
OYKB CJIeBa HAIpaBo.

OtBeT:

3) UTR B) MOTHB

OBaHUA

MMOoJInaACHUJIND

IIpaBWIbHBIN 0TBET

(e [6 [r [a

4) polyA _site | r) momnnas

HOCTbH I'€Ha,
BKJIIOYas

obJacty u
HHTPOHBI

IIOCJICA0BATCIIb

PEryJsITOpHBIE

3anummTe BEIOpaHHBIE OyKBBI
O] COOTBETCTBYIOIIUMH
uupamu:

1) 2) 3 | 4

IIpaBuibHBIN 0TBET

1) 2) 3 | 4

0 r a B

IIpaBuJIbLHBIH OTBET:

a), 0), B)

Oo0ocHoBanue: CoriacHo
LIEHTPAJILHOU JJOTME
MOJIEKYJIIpHON OHOIOTHH
BO3MOXHBIMH Ty TSIMHU
repeayu TeHETUYECKOU
WH(GOPMAITUH SBIISETCS
nepeaaya oT MOJIEKYJIbI
HYKJIEMHOBOU KHUCJIOTHI K
JIPYroil MoJieKye
HYKJIEHHOBON KHCIIOTHI
(oTBeThI a M 6) WK K OeNKy
(oTBeT B), HO HE OOpaTHO
(TTOATOMY OTBET T)
HeBepeH). [Iporecc
nepenaun JIHK — Genok
CMOJIEITPOBAH
AKCIIEPUMEHTAIBHO IN
vitro.

LICIH M3-3a OTCYTCTBHS 3'-
THIPOKCHIIBHOM TPYTIIIBL.
Knaccnueckas cxema aHanmusa
BKJIFOYAET IPOBEJICHNE PEAKIIH
B UETHIPEX MPOOUpPKaX, KaXkaas
U3 KOTOPBIX COACPKUT: TOMUMO
CTaHIAPTHBIX HYKJICOTHOB
onuH tunt JHT®. B peszynbra
Te 00pa3yroTcs pparMeHTsI
pa3HoO# JUIMHBI, 3aKaHYUBAIOLLIH
ecsl OIpeIeIEHHBIM HYKJICOTH
oM. IIpoayKTsl pa3aensroT
3NEKTPO(GOPE30M U BU3yaATTU3U
PYIOT C TOMOIIBIO PAJNOAKTHB
HBIX I (DITyOpeCIIeHTHBIX
MeTok. COBpeMeHHas peajnsa
[¥sI BKITIOYAET MPOBE/ICHUE
peaknuu B OHOU MPOOUpKeE 3a
CUeT UCIIOIb30BaHus (iyopec
[EHTHBIX METOK JJISl KayKI0TO
Buga qnHT® (ddNTP);
UCIIONIb30BAaHKUE aBTOMATU3UPO
BaHHOTO KaNWIISPHOTO 3JICKT
podopesa BMecTo Kiaccuyec
KOT'O BapHaHTa; JETEKLHUIO
(hyopecieHIIMH U KOMITBIOTEP
HBIH aHaNMN3, OPMUPYIOIINI
CEKBCHOTPAMMY C IIBETHBIMH
MTHUKaMHU.

OrpannueHus u
NperMYyIIEeCTBa: JTHHA
npoutenus 10 500-1000 map
OCHOBaHUi1, Hed(D(DEKTUBEH st
MOJTHOT€HOMHOTO
cexBeHupoBaHusi. HecMoTps Ha
OTpaHNYEHHSI, METOJ OCTAETCS
«30JIOTBIM CTaHJIAPTOM JIJIsI
TOYHOT'O aHAJIN3a KOPOTKUX
yuactkoB JJHK, Takux kax
MIPOBEPKA MyTALUNA WU
BaJINIAIMS IaHHBIX,




MOJTYYCHHBIX METOJAMHU
CEKBEHHPOBAHHS HOBOTO
mokosienust (NGS).

Bapuanr 2
WNupexc u WNupukatopsl Tun 3aganus 411 IPOMEKYTOYHOM arTecTanuu
COJZIep)KaHue KOMIIETEHLHAN
(bopMHpyeMoii 3aaHue 3aKpHITOrO THIA Ha 3amaHue 3aKpBITOrO TUIA 3ananue 3aJlaHue OTKPHITOTIO THIA C
S — YCTaHOBJIEHHE COOTBETCTBHUSA Ha YCTaHOBJICHUE KOMOWHHPOBAaHHOI'O THIIA C Pa3BEpHYTHIM OTBETOM
M0CJIEJ0BATEILHOCTH BBIOOPOM OZHOTO WIIH
HECKOJIBKMX BEPHBIX
OTBETOB U apryMeHTaluen
BEIOOpA

IIK-1 MK nx1a 3ananue 1 3ananue 2 3aganue 3 3aganue 4
Cnocoben 3unaer aktyanbHble | [IpounTaiiTe TEKCT 3a1aHUSI U IIpounraiiTe TEKCT U IIpounTaiite TEKCT, IIpounraiiTe TEKCT 3a1aHUs U
TBOPYECKU npOGIEeMBL, YCTaHOBMTE COOTBETCTBUE YCTaHOBUTE BBIOEPUTE MIPaBIIIbHBIE 3aIULINTE Pa3BEPHYTHIN
HCIIOJIL30BATE U OCHOBHBIE Ha3BaHUU HIDKENEPEUUCICHHBIX MOCJIEI0BATENbHOCTh BApUAHTHI OTBETA U 000CHOBaHHBIN OTBET.
[PUMCHATH OTKPBITHA B COCIMHEHUH UX KJaccy: 3TAIlOB TPAHCKPHUIILIAN: 3aMMIINATE aPryMEHTBHI, Kpatko oxapakrepusyiite cyTh
(pyHnameHTaNbHBIC | OONACTH M3YdYCHHS | | I'yaHO3HMH a) CBSI3bIBAHUE OOIIUX 000CHOBBIBAOLIHE BHIOOP LEHTPAJILHOM JOTMBI
TIpeACTABIICHIA KUBBIX 2. IUTO3MH (aKTOPOB TPAHCKPMIILIMU | OTBETA. MOJIEKYJISIPHOM GHOIOTUH
Guororum, OPTAHM3MOB 1 3. 2-ne3okcu-D-pubonupanosa C KOPOBBIMH 3JIEMEHTaMU COIJIACHO KJIACCUYECKHUM H
CMEKHBIX Ouonoruieckux 4. TTO IIPOMOTOpa IIpoyKTOM TpaHCKPHIILIUA | COBPEMEHHBIM
JUHCLHILTAH | cneTeM 5. THMHITUHO3WH 0) TepMHUHAIUSL SIBIISICTCSI(FOTCS): npencrasieHusM. [lpusenure
COBpEMEHHBIC Pa3IMYHBIX
METONONOTHYECKHE | ypoBHedi TPAHCKPUIILUU a) x/IHK Ha3BaHUS OCHOBHBIX
HTOIXOBL 1A OPTAHH3AIMH H Yxkaxute uudpy, B) (hOpMHUPOBaHUE 0) MPHK MIPOIIECCOB.
T CII0COBeH COOTBETCTBYIOIYIO fOGI[I/IHeHI/IIOC OTKPBITOTO KOMILIEKCa B) MaPHK )
MepCTIeKTHBHBIX HCTIONB30BAT Knacc coequnaenntt | Iudpa T') CHHTE3 IICJICBOM IEITH r) renomuas JTHK ITaJIOHHBI 0TBET
HanpaBJIeHUN TEOPETHYECKUE a30THUCTOC PHK LlenTpanbHas qorma
HAYYHBIX SHAHWS U yMEHUS OCHOBaHHE 1) abopTHBHAS OtBet MOJIEKYJIIPHON OMOJNIOTHUH — 3TO
HCCIIeIOBAHMI B B HAy4YHO- HYKJIEOTH I WHULHAALHS ObocHoBaHue OCHOBOIIOJIAraolee MpaBuIo,
cdepe nomydeHus, HCCIIEeIOBATEIILCKO HYKJICO3U [ OIIMCBHIBAOIICC HAIIPABICHUC
U3Yy4eHHS 1 # IesTensHOCTH caxap 3anuimuTe _ repeiayy TeHeTHIECKON
NpUMEHEHHA HHU OJIUH M3 COOTBETCTBYIOLIYIO IIpaBu/IbHBIA 0TBET uH(pOpMaLUK B JKUBBIX
Pa3IMYHBIX BBILICTICPEUHCIICHH IIOCJIEI0BAaTEILHOCTD 0), B) opranusmax. Kiaccudecku oHa
MPUPOIHBIX, BIX OYKB CJIeBa HAIIPaBoO. OobocHoBaHue hopmymupyeTcst Kak
HU3MEHCHHBIX B pe3ynbrate MOCIE0BaTENbHbIN MTEPEHOC
HIPUPOHBIX TpaBUIbHBII OTBET Ortser: TpaHckpumuu oopasyrores | napopmauuu ot JJHK k PHK, a
Guonornyeckx | CtpyKTypa [ Tudpa | | | ] | ] | | Bce Bunpt PHK, BrOUAs 3aTeM K OeJIKy, HO He OT Oelka
00BexToB, MPHK u MmaPHK K HYKJICHHOBOW KUCIIOTE.
MCKYCCTBCHHBIX, Kiaccuueckoe npejicraBieHue

IIpaBUJIbHBINA 0TBET




OpPTraHM3MOB a TaKXKe
OHOMAaKpPOMOJIEKY!I,
00paboTKy U
MTOCJIE Y FOIIHNA
aHan3 OOJIBIIOTO
MaccuBa
HHPOPMAITHH 110
OHOJIOTHYECKHM
00BEKTaM

a30THUCTOE 2 la |8 |n |r [6 | BKIrogaeT nponeccel: JTHK —
OCHOBaHHE JHK (permumkammsa IHK); JTHK
HYKJIEOTH] 4 — PHK (Tpanckpumius)
HYKJICO3U]T 1 PHK— Genoxk (TpaHcisius).
caxap 3 CoBpeMeHHBIE MTPEICTABICHUS
HU OOWH W3 5 PaCUIMPUIIACH 3a CUCT
BBILICIIEPEYUCIICHH OTKPBITHS CJICAYIOIINX
BIX npoueccos: PHK — PHK
(pemwmukanust PHK); PHK —
JHK (obpaTtHas
tparckpumiws); JJTHK — Gemok
(Tpancnsusa Ha Matpure JJHK,
CMOJICIIUPOBaHHas in Vitro).
3aganue 5
[IpouurtaiiTe TEKCT U
yCTaHOBUTE
MOCJIEeI0BATENILHOCTD
ATAroOB YKCIPECCHU T'€HOB
B KIIETKE!
a) MPHK — 0Gemnok
6) IHK — MPHK
B) OCJIOK WiIH
HEOEJIKOBBINM METa0OJIUT
— TIPU3HAK
r) 0eJ0K — HeOeTKOBBII
MeTaboIuT
3anumure
COOTBETCTBYIOILYIO
MOCJIE/IOBATENLHOCTD
OYKB cJicBa Hampago.
T
IIpaBuabHBIN 0TBET
(6 [a [r [ |
HIIK nx 12 3aganue 6 3aganue 7 3aganue 8 3aganue 9
Ymeer [Ipounraiite TeKCT N [Ipounraiite TEKCT,
HCIIONb30BaTh YCTaHOBUTE BBIOEPHUTE MTPAaBUIIbHBIE




(dhyHIaMeHTaIbHbBIE
3HAHUS U
COBPEMCHHEIC
METOIOJIOTHUECKH
€ MOJIXO/IbI JJIs
MEPCIEKTUBHBIX
HaIpaBJICHUH
HAYYIHBIX
HUCCIEI0BaHUM,
MOCTPOCHUS
HHGOPMAITHOHHBIX
MoJieen u
MPAaKTUIECKIX
pa3paboTok B
cdepe
npodecCHOHATIBHO
¥ IesITENbHOCTH.

IIpounTaiiTe TEKCT 3aJlaHUs U
YCTaHOBUTE COOTBETCTBHUE BUIOB
TPaHCIO30HOB UX KJIaccy.

Bun Kiace
1) THK- a)
TPaHCHO30HbI Knacc |
2) 0)
perpotrpancnozonsl | Kiacc Il
C JUTMHHBIMHU
KOHIIEBBIMU
nosropamu (LTR-
PETPOTPAHCIIO30HbI

)

3) renuTpoHsI

4) nmuHHBEIE
JIMCTIEPTUPOBAHHbBIC
nostopsl (LINES)
5) kopoTkue
JIMCTIEPTUPOBAHHbBIC
nosTopsl (SINES)

3anumunTe BEIOpaHHbIE OYKBBI TIOA
COOTBETCTBYIOIIMMH M PAMH:

) [2 13 [4] 5

IIpaBuibHEBII OTBET
) 1213 4] 5
0 a 0 a a

MIOCJII0BATEIILHOCTD
sranoB PHK-
HHTEpEPEHLINU:

a) cunare3 npe-MuPHK
n/unu pe-MukpoPHK

0) popmupoBaHue
kommekca RISC

B) aerpanarus MPHK

r) hopMHpOBaHUE
kopotkux MuPHK 3a cuet
SHIO0HYKIIea3sl Dicer

1) KOMIUIEMEHTapHOE
CBSI3bIBAHUE
HAaIpaBJISIoNIeH nenu
mu/MukpoPHK c
munieHbi0 MPHK

Sanumure
COOTBETCTBYIOIIYIO
IOCJIEJOBATEIILHOCTD
OYKB cIlieBa HaIpaBo.

OrTBer:

IIpaBubHBIN 0TBET
[a_|r [6 [a s |

BapHaHTHI OTBETA U
3aIUIIATE apPTyMEHTHI,
000CHOBBIBAIOIINE BHIOOD
OTBeTa.

KopoBblii mpoMoTOp — 3TO:
a) MMHUMAJbHBIN y4acToK
MIPOMOTOPa, HEOOXOIUMBII
JUTSL AHUTTAIAN
TPaHCKPHIILUH

0) HaOOp BCEX AJIEMEHTOB
MIPOMOTOPa, HEOOXOTUMBIN
JUTS TIPOTEKAHUS
TPaHCKPHITIUH

B) TO K€ camoe, 4TO U
TATA-60kc

T') Y4aCTOK, BKJIIOYAIOIINH
MPOMOTOP, IHXAHCEPHI U
caiyieHcepbl

OtBer

ObocHoBanne

IIpaBWiIbHBIN OTBET

a)

Oo0ocHoBaHue

KopoBsrii mpoMoTop — 310
MUHUMAaJIbHBIA y4aCTOK
MIPOMOTOPa, HEOOXOIUMBIH
JUTSL AHUTTAITAN
TpaHCKpUMIuu. MoxeT
BKIItoUaTh B ce0s1t TATA-
00KC, HO OOBIYHO UM HE
OTPaHUYUBAETCS.

IIpounTaiiTe TEKCT 3aJlaHUs U
3aMUIINTE PA3BEPHYTHIN
000CHOBaHHBIN OTBET.
OOBSICHUTE TIPUHIIATT
KOJIMYECTBEHHOTO aHaIn3a
HYKJICMHOBBIX KHUCJIOT
CHEKTPOGOTOMETPUUCCKUM
METOJIOM.

JTaJIOHHBIH 0TBET

OtBer noMKeH
COOTBETCTBOBATbh OCHOBHBIM
acrieKkTam, MpUBEICHHBIM B
3TaJIOHHOM OTBETE. DTAaJOHHBIN
OTBET: MPUHLUII
KOJINYECTBEHHOT'O aHaJIH3a
HYKJICHHOBBIX KHCIIOT
CHEKTPO(HOTOMETPUIECKUM
METOZOM OCHOBAH Ha
cnocoonoctu Mosekyn JHK u
PHK normomars
yIbTpadHONETOBBIH CBET C
MaKCHUMaIbHBIM THKOM
MIOTJIONICHUS TIPH JUTWHE BOJIHBI
okoso 260 um. [Ipu
MPOXOKICHUH
yIbTPapHOIETOBOTO CBETa
Yyepe3 pacTBOp HYKJICHMHOBBIX
KHCJIOT YacTh CBETa
MIOTJIOMIAaeTCsl. DTO TO3BOJISIET
OTIPEIEeNIUTh MOKA3aTeNb
OTNITHYECKON TNIOTHOCTH
pactBopa (A260).
KoHieHTpaImo HyKIEHHOBBIX
KHCJIOT PaCYUTHIBAIOT C
HCIIOJIb30BaHUEM 3aKOHA
Byrepa—Jlambepra—bepa ¢
y4eTOM KO3 HULHIEHTOB
MOJIApHOM 3KCTUHKIMH. [Tpn
JUIMHE TTPOIYCKAeMOTO CBETa
260 aM KodPueHT




MOJICKYJISIPHON SKCTUHKITAN JIJIS
nByuenoyeuHoit JIHK
coctasisieT mpumepHo 0,020
(Mxr/™Mm)"—1-cm”™—1
(koaddunmeHT nepecuera —
50), nast onronenovyeunoit PHK
- 0,025 (mxr/mm)"—1-cm”—1
(ko3¢ pummenT nepecuera —
40). UToOBbI OILICHUTh YUCTOTY
oOpa3siia, JOIOJIHUTEIILHO
H3MEPSIOT TIOTJIONICHUE TIPH
280 um (A280). CooTHOmLIEHNE
A260/A280 mist uncroit THK
cocraBmsieT npumepHo 1.8, mis
PHK - 2.0. OTtxiioHeHUS OT
3THX 3HAYCHUH B JIIOOYIO
CTOPOHY YKa3bIBalOT Ha
HAJNYHE 3arpsI3HCHUS, IPH
3TOM HU3KHE 3HAYCHHS OOBITHO
CBUJIETENBCTBYET O OCITKOBOM

KOHTaMHUHALHH.
HJIK k13 3ananue 10 3aganme 11 3anganme 12 3ananue 13
Brnaneer [IpounTaiiTe TEKCT 3a1aHus U IIpounraiiTe TEKCT U IIpounTaiiTe TEKCT, IIpounraiiTe TEKCT 3a1aHUs U
HaBbIKaMHU YCTaHOBHUTE COOTBETCTBHC MEXKIY | YCTaHOBUTE BBIOEPUTE MPaBUIIbHBIC 3aIUIINTE Pa3BEPHYTHIN
TBOPYECKOro CTPYKTYPHBIMU €IMHULIAMU MOCJIENOBATEILHOCTD BapHaHThI OTBETA U 000CHOBaHHBIN OTBET.
HPUMCHCHHA 3penoit MPHK u nx CTaauil IpOBENECHUS 3aMUIINTE apTyMEHTHI, [IpuBenute KpaTkyro
METONOJIOTHIECKA | x anakTepUCTHKAMH. anekTpodopesa 000CHOBBIBAONIKE BEIOOP | XapakTepucTuky meroaa JIHK-
X IIOZIXOMOB [t HYKJIEMHOBBIX KUCJIOT: OTBETA. IITPUXKOUPOBAHUS TIO
paBpa60:r KH CrpykrypHa | XapakTepHCTHK | | a) IPUTOTOBIECHHE IIponeccuBHOCTE — 3TO CIIETYIOIEN CXEME:
MOJCJICH, HOBBIX sl €IMHULIA a arapo3HOro res cporicteo JIHK- a) IPUHIIMII ¥ TTPUIIOKEHUS
;e;igizgﬁ,n 1) a) LIeoYKa 13 0) BU3yaM3aIys MIOJIMMEPA3bl, KOTOPOE METOa;
SHOTOIHICCKIX KOJIHUPYIOIIA | MHOTOYHCICHH ¢parmentoB JIHK B rene | ucmonesyercs B 0) MOJIEKYJIIPHO-TEHETHUECKHE
OGBEKTOB C 1 BIX OCTAaTKOB C UCIIOJIb30BAHUEM MOJIEKYJIAPHO- MapKepbl, HCIOJIB3YEMBIE IS
LeJIeHAIPABIIEHHO nmocnenoBaT | ageHo3uHpoch (hayopecrieHTHOTO TEHETUYECKUX Pa3HbIX TPYII OPraHU3MOB;
H3MEHCHHBIMHU €IbHOCTh aToB, Ha 3'- KpacuTens TEXHOJIOTHSX U B) MIPEUMYILECTBA METO/A.
CBOICTBaMH, konue MPHK. B) 3arpy3ka o0pa3oB u omnpeaeIaeTcsd Kak:
METOJIOB 2) 5°-HTO 0) pa3MepHOTO CTaHAapTa B | a) KOJTUIECTBO ITaIOHHBIH O0TBET
BBIPAGOTKH pEryJIaTOpHAast JIYHKH TeJs HYKJIEOTHJIOB, KOTOPOE JHK-mtpuxkonupoBanue — 310
NPaKTHYECKHX [IOCIIE0BATEIb I) IpomycKaHue npucoenunser JHK- METOJ MOJIEKYJIIPHOM
pexoMeHanuit HOCTb, 3JEKTPUYECKOTO TOKA MOJINMEPAa3a K pacTyllen UJACHTU(QHUKAIINN BHJIOB TI0
JUISL peLleHMs] pacronoxeHHas | | Y€Pe3 2MEKTPOPOPE3HYIO | LIENH 3a E/IMHHIY BPEMEHH | KOPOTKHM,




3aJa4
npodecCHOHATBHO
¥ IesITEIbHOCTH

Ha 5’-KOHIIE
MPHK n
0OBIYHO
YYaCTBYIOIIAS B
pacIio3HaBaHUH
HCTUHHOTO
CTapT-KOJIOHA
pubocomoit

3) monuA-
XBOCT

B) 7-
METUITYaHO3UH
)
PaCITOJIOKCHHBI
H Ha 5°-KOHIIE
MPHK

4) ko r)

HOCIIe0BaTEN b
HOCTB OT CTapT-
JI0 CTOM-KO/IOHA

3anumuTe BEIOpaHHbIE OYKBBI IO

COOTBETCTBYIOUTUMH U PaAMHU:

1) 12 ]3[4

IIpaBuiIbHBIH OTBET
1) 12 13[4

r 0 a B

KaMepy C pacroioKEeHHON
B HEW reyeM

3anummTe
COOTBETCTBYIOIIYIO
MOCJIC/IOBATEIILHOCTD
OyKB clieBa HaIpaso.

OrTBer:

L [ [ |

IIpaBWIbHBINA 0TBET
la_|s [r [6 ]

0) KOJTMYIECTBO
HYKJIGOTH]IOB, KOTOPOE
npucoeaunser JHK-
MOJINMEPAa3a K pacTyllen
IETH 32 OJWH ITUKIT
CBSI3bIBAHUS C MAaTPULIEHN
JIHK

B) pEIaKTUPYIOIIast
criocobnocts JITHK-
MOJIUMEPA3bI

r) cnocobnocts JJHK-
MOJIUMEPA3Bl PACKPYUINBATH
nBoinyro niens JTHK B
MPOIIECCE PETUTUKAIIIU

) TO K€ CaMoe, 4TO
MoJIMMEpa3Hast aKTUBHOCTh

OTtBeT
O6ocHOBanue

IIpaBuIbLHBII OTBET: a)

O0ocHoBaHue:
[IpoueccuBHOCTD ABISIETCS
cBoiicteom JIHK-
MTOJIMMEPA3HI,
ompeneNstonas JINHY
JIOYEpHEN 1eTH, KOTOPYIO
MOXKET CHHTE3HPOBATh
(hepMEHT 3a OJIUH LUK
CBSI3BIBAHUS C MaTpHIICH
JHK. JHK-nonumepasbl
MOTYT OBITH C HU3KOU U
BBICOKOM
MPOLIECCUBHOCTHIO.
ITporieccuBHOCTH
ompezenseT ux GyHKINN B
KIIETKE, a TAKXKE CIIEKTP
BO3MOJXKHBIX TIPUJIOKCHHH B
aHAIUTHICCKUX
MpoLenypax.

CTaHJaPTH3UPOBAHHBIM
yuactkam JIHK, koTopsie
YHUKAJIbHBI U KQXKI0T0 BUIA.
3TOT METO]T TIO3BOJISIET TOYHO
OTIPEIENIATH BUOBYIO
MPUHAAJICKHOCTh OPraHU3MOB
JaKe 10 HeOOIBIINM MU
MTOBPEXAEHHBIM 00pa3iam,
JMYMHKAM, CEMEHaM U JPyTUM
CTaJusIM Pa3BHUTHSL, T1IE
HCTOJIb30BaHKE TPAJTUITUOHHBIX
MOp(OTOTHYECKHUX MPU3HAKOB
3atpyaneno. JJHK-
HITPUXKOTUPOBAHUE MITHPOKO
MPUMEHSICTCS IS
KaTaJoTu3aIiu
OropasHooOpasus,
MOHHUTOPHHTA BUIOB, 3alUTHI
PENKHX M OXPAHIEMBIX
OpTaHU3MOB, a TaK)Xe B
KPUMHHATUCTHKE U
OMOTEXHOIIOTHH.

JJ1st 5)KHBOTHBIX OOBIYHO
HCTONB3YIOT Y4aCTOK
MHUTOXOHIPUATBHOTO TeHA
uroxpomokcunassi | (COl),
JUISL pACTEHUM — TE€HBI
xJoporutactoB rbcL u matK, a
JUTS TPUOOB — BHYTPEHHUN
TpaHCKpHOHUPYEMBIH crieiicep
(ITS)

OCHOBHBIE PEUMYIIECTBA
MeToa:

- OBICTpast ¥ TOYHAS
UICHTU(HUKALS BUIOB MO
kopotkuM JIHK-dhparmenTam.
- BOBMO)KHOCTH PabOTHI C
JTFOOBIMH )KU3HEHHBIMH
CTaUsIMU U (pparMeHTaMu
OpTaHU3MOB.




- HEMHBA3WBHBIN aHaIU3 0€e3
TIOBPEXKICHUS 00pasIa.

- co3ganue rio0aIbLHBIX 0a3
nanabix JTHK-mmtpuxxoaoB 1is
BCEX BHIO0B Ha 3eMile.

3ananne 14

[IpounTaiiTe TEKCT 3alaHUs U
YCTaHOBUTE COOTBETCTBUE MEXKIY
cBoiictBamu JJHK-nmonumepassl u
UX CIIeTYIONIIMHI
XapaKTepPUCTUKAMHU:

1. nmuHa nouepHeH 1enw,
KOTOPYIO MOXET CHHTE3UPOBAThH
(hepMEHT 3a OJIUH LUK
cBs3bIBaHus ¢ Matpuueid JTHK

2. KOJIMYECTBO HYKJICOTUIOB,
MPUCOCAUHAECMBIX (PEPMEHTOM K
pacTyIIeil enu 3a equHHUILY
BpEMEHHU

3. oTuieruieHre GepMEHTOM
HYKJIEOTH]Ia C 5’-KOHLA
BcrpeuHoi uenu AHK, nexammee
B OCHOBE HUK-TPAHCIISAIIAN

4. ormieruienue GepMeHTOM
HEKOPPEKTHO BCTPOESHHOTO
HYKJICOTH]IA ¢ 3’-KOHIA pacTyllen
uenu JJTHK

Yxkaxure uudpy,
COOTBETCTBYIOILYK) CBOMCTBY
JIHK-monimmepassl:

CBoiicTBO Hudpa
CKOpPOCTh pabOoTEHI
(TonmuMepazHast
AKTHBHOCTB )
5’-3Kk30HyKII€a3Has
AKTHUBHOCTb
pelakTHpyromast
CHOCOOHOCTD
NPOLIECCUBHOCTD

3apganme 15

[IpounTaiiTe TEKCT,
BEIOEPUTE MTPaBUIbHBIC
BapHaHTHI OTBETA U
3aMUIINTE apTYMEHTHI,
000CHOBBIBArOIINE BHIOOP
OTBeTa.

B mounexynsipHo-
TeHETUYECKUX
TEXHOJIOTHSIX BO3MOXKHO
WCIOJIB30BaTh CIeAYyIOIINe
MyTH Tiepeaadn
TE€HETHYECKOU
WH(pOPMAITIH:

a) IHK — PHK

0) IHK — JJHK

B) PHK — JIHK

r) 6enok — JJTHK

OT1BeT:
O6ocHOBanue

IIpaBWibHbBIN OTBET:

a), 0), B)

Oo0ocHoBaHue:
Bo3moskHble yTH
nepeauy TeHeTUIEeCKOM
nHGOPMAIUH B TOM YHUCIIC
B TIPAKTHYECKHX IIETISIX
OTIPENIeNAIOTCS
LEHTPaIbHON AOTrMOM
MOJICKYJIIPHOUW OMOJIOTHH.
CornacHo 3TOH 1orMe
BO3MOXKHOM SIBIISIETCS
nepenaaya HPOPMAIH OT
MOJIEKYJIbI HYKJIEHHOBOI

3ananue 16

IIpounTaiiTe TEKCT 3alaHUs U
3alUIINATE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET.
OOBSCHUTE PUHIIUIT pacyeTa
TEMIIEpaTyphl CTAUU OTKUTA
[IpY IPOBEIECHUU
MOJIMMEPA3HON LIETTHOM
peakuuu (I1L[P).

JTaJIOHHBIH O0TBET

OTBeT noMKeH
COOTBETCTBOBATH OCHOBHBIM
acrmeKTam, MpUBEIEHHBIM B
3TaJIOHHOM OTBETE. DTaJIOHHBIN
OTBET: MPHUHIIUII pacyera
TEMIEePaTyphl CTAINN OTXKHUTA
nas ipoBeaenus [P ocHoBan
Ha MpeBapUTEIHLHOM pacyere
TeMIieparypsl miasienus (Tm)
npaiimepoB. OObIYHO
temmeparypy oTkura (Ta)
BBIOMpAIOT MpUMEpHO Ha 3-5°C
Hke Tm. B cBoto ouepenp,
OCHOBHBIMU TIapamMeTpamH,
BIIMSIIONIMMH Ha 3HA4YeHHe Tm,
SIBIIICTCS] HYKJICOTHUIHBIN
COCTaB U JIJIMHA MpaiMepOB.
3aBUCUMOCTH ciemyrorias. Uem
BBIIIE MPOLEHTHOE COAEPIKaHHE
GC nap B npaiimepe u €ro
JUIMHA, TEM BBIIIEC PacYeTHOE
3HaYeHHE TM H,
COOTBETCTBEHHO, 4.
ITockonbKy AJ1s1 IPOBEACHUS
[P 06BI9HO HCTIOIB3YETCS




IIpaBWJIbHBII 0TBET

Hudpa
CKOPOCTh pabOThI 2
(monumepaszHast
AKTHBHOCTB)
5’-9k30HyKICa3HAS 3
AKTUBHOCTH
penakTupyroas 4
CIIOCOOHOCTH
MTPOIECCHBHOCTh 1

KHUCJIOTHI K IPYTOi
MOJIEKYJIE HYKJIEMHOBOM
KUCIIOTHI (OTBETHI @, O U B)
WJIH K O€NKy, HO He
00paTHO (T03TOMY OTBET T)
—HEBEpEH).

OoJiee oTHOTO TpaiiMepa, To T
JUISL pa3HbIX MTpaliMepoB He
JOJDKHBI 3HAUYUTEIILHO
OTIIMYATKCS APYT OT Apyra (B
HIeaTbHOM CIyJae —
TEMIIepPaTypbl JOJKHBI
coBnajaTh). Taxxe Ha
pacdeTHbIC 3HAYCHHUS
TEMIIepaTyphl BIUSET HOHHBIN
COCTaB peakIMoHHOro Oydepa
(MOXeT Kak TOBBIIATh, TAaK U
MTOHIKATh PacueTHOE
3HaueHwue). s peakiun
OA0UPAIOT TIPaiMEpBHI C
ONTHUMAJIbHON TEMIEPATYpOr
OTXHWra 0OBIYHO B TUANa30HE
55-72°C. Ecnu Temrieparypa
OT)KUTA CIIUIITKOM HHU3Kasl,
BO3MOJKHBI HECTIEITU(PIIECKIE
CBSI3bIBAHUS M TIOOOYHBIC
poayKTel. Eciu cinumkom
BBICOKasl — IIpaliMephl He OyayT
HAJIC)KHO CBSI3BIBATHCS, U
amIuTQuKanus cHu3uTCs. Js
0oJee TOHKOTO moI00pa
TEMITepPaTypbl OT)KHTA YaCTO
HCTIONB3YIOT TPaUEHTHYIO
[P, npu KOTOPOM TECTUPYIOT
HECKOJIEKO TeMITepaTyp u
BbIOMparoT HanboJee

3¢ heKkTUBHYIO.




Kputepun oneHkn pe3yibTaTOB TeCTUPOBAHUS

Ne Tun 3aganus

Kputepun onenku

Pe3yabTatr oneHUBaHUA

1 3aaHue 3aKpLITOrO THIA Ha
YCTaHOBJICHHE COOTBETCTBHS

Cuuraercs BEPHBIM, eciu
NPaBWIBHO  YCTAHOBJIEHBI  BCE
COOTBETCTBHA (IO3ULUM OAHOTO
cTonOna BEpPHO COOTHECEHBI C
MO3UIHSIMHA JPYTOTO CTONIOIA)

ITonnoe coBnaneHue ¢ BEPHBIM
oTBeTOM — 1 Oayt

CoBmagenne 0ojee  ITOJOBHHBI
BapUAHTOB C BEPHBIM OTBETOM —
0,5 6amta

Bce ocrampHbie ciaywan — O
0aioB
2 3aganue 3akpeiToro Tuma Ha | CunTaercs BEPHBIM, eciu | [lomHoe coBmazeHue ¢ BEPHBIM
YCTaHOBJICHHE MPaBHIIEHO yKazaHa BCA | oTBeTOM — 1 Garn
HIOCJICTI0BATEIIHLHOCTH HIOCJIEI0BATEIHLHOCTH IU(P Bce ocrampable cmywam — O
0aioB
3 3aganue KoMOuMHUpoBaHHOTO | CunTaercs BEPHBIM, eciu | [lomHoe coBmazeHue ¢ BEpHBIM
TMIIA C BHIOOPOM  OJHOTO | MPaBHUJIBHO yka3aHa mudpa (Oyksa) | orBeToMm — 1 Gamr
BEPHOTO OTBETAa M3 4YeThIpeX | MPaBHJIBHOTO OTBETa W NpuBeneHbl | Bce ocramphple cnydyam — 0O
MPETOKESHHBIX U | KOPPEKTHBIE apryMeHThl, | 0anioB
000CHOBaHHEM BBIOOpA UCIIOJIb3yeMbIe TIPH BEIOOpE OTBETA
4 3aganne KomOmHMpoBaHHOTO | CumTaeTcs BEPHBIM, eciu | [TomHOEe coBmazeHue ¢ BEpPHBIM

TUNA C BBIOOPOM HECKOJIBKUX
BEPHBIX OTBETOB M3 4YEThIpEX
HPEUTOKEHHBIX u
000CHOBaHUEM BBIOOPA

MIPaBUIIHLHO YKa3aHbI UG pbI
(OykBbI) MPaBUIBHOTO OTBETA H
MIPUBEICHBI KOPpEKTHBIC
apTyYMEHTBI, HCIOJB3YEMBbIE IPHU

oTBeTOM — 1 Oayut

CoBnagenne 0oJiee ITOJOBHHEI
BapUAaHTOB C BEPHBIM OTBETOM —
0,5 bamna

BBIOOpE OTBETA Bce ocramphbie ciaywam — 0
OaiuIoB
5 3ananue otkpbiToro Tuna c | CunTaercs BepHbIM, eciu oTBeT | [lomHoe COOTBETCTBHE

pa3BEpHYTHIM OTBETOM

COBIIaAacT C J3TAJIOHHBIM OTBCTOM
110 COACPIKAHUIO U TTOJIHOTE

3TaJIOHHOMY OTBeTy — 1 6an
CootBercTBHe  o0mieli  cyTH
strajgoHHOro orBera — 0,5 Oaiura

Bce ocramphbie ciaydam — 0
0amioB
[IponeHT pe3ynbTaTUBHOCTH OneHnBaemble Onenka
KOMIIETEHIIUU bann (otmeTka) BepOanbHblii aHanor
86 % - 100 % [1K-1 5 OTIIUYIHO
71 % -85 % 4 XOpOUIO
51%-70% 3 YIOBJICTBOPUTEIILHO
0% - 50 % 2 HEYJOBJIETBOPUTEIBHO
Paspaborupk:

A S

(TTOUITUCH)

< jnouent Ilporonomnosa M.B.




