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1. lenu, 3agauun ¥ MIaHUPyeMble pe3yIbTaThl 00yUEHHUS 110 TUCIUIUINHE

HCJ'IBIO OCBOCHUA NUCLHHUIIIINHBI ABJISACTCA:

- (dopMupoBaHHE Y MarucTpoB HEOOXOAMMBIX 0a30BbIX TEOPETUYECKUX U
IIPAKTUYECKUX 3HAHMUA M IPUOOpETeHHe YMEHMH W HaBBIKOB B 00JacTH HCCIeIOBaHUN
CTPYKTYPHBIX M (DYHKIIMOHAJIBHBIX CBOMCTB OEJIKOB M HYKJIEMHOBBIX KUCJIOT;

- ¢dopmMHpoBaHUE 3HAHMHM O CTPYKTypax BaKHEHIIMX OHOMOIUMEpPOB — OEIJIKOB,
OENKOBBIX JOMEHOB, HykJIenHoBbIX kucioT (PHK, THK);

- (dopmupoBaHue 3HaHUH 0 (YHKIIMOHAIBHBIX CBOMCTBAX HYKJIEONPOTEHUIOB;

- MOJIyYeHUE ONbBITA METOJAMYECKHX HCCIEIOBAHUI CTPYKTYPHO-()YHKIMOHATBHBIX
CBOWCTB O€JIKOBBIX U HYKJIEONPOTEUAHBIX KOMIIJIEKCOB.

K 3amayam wu3ydeHHs JUCHMIUIMHBI CIEAYeT OTHECTH IPHOOpPETEeHHE CTYIEHTOM
NPAaKTUYECKUX 3HAHUN U HAaBBIKOB, HEOOXOAMMBIX OyIylIeMy CIEHUAIUCTY IS 000CHOBAHHBIX
pELICHMd, MpPU OpPraHM3alUU M TPOBEIECHHUH OHMOTEXHOJIOTMYECKUX IPOLECCOB B Oymymieit

npodeCCHOHATBLHOMN 1eATETEHOCTH.
OOyyenne mo auctuiuiHe «CTPYKTypHO-(QYHKIIMOHAJIbHBIE HCCIEIOBaHUS OCIKOB H

HYKJICUHOBBIX  KUCJIOT»
KOMITETEHIINH:

HampaBJIecHO Ha (QopMHpOBaHUE Y OOYYAOIIUXCS CICITYIOIINX

Koa v HamMeHnoBanue

NHauKkaTopbl 10CTHKEHUS KOMIIETEeHIIUH

KOMIIeTEeH M
I1K-3 Cnocoben NIIK-3.1 3Haer akTyajJbHYI0 HOPMaTUBHYIO JOKYMEHTALIUIO B
PYKOBOJIUTH COOTBETCTBYIOILEH 00JIaCTH 3HAHU; METO/Ibl OpPraHU3aLMU TPYa
KOJIJIEKTUBOM U yIIpaBJICHUs IEPCOHAIIOM; METO/Ibl BHEPEHHUS PE3YIBTATOB
PabOTHHMKOB TIpH UCCIIeIOBaHUM 1 pa3paboToK
UCCIIeJOBAHUU NIIK-3.2 YmeeT NIpUMEHATh HOPMATUBHYIO JOKYMEHTALUIO B
CaMOCTOSITEIIbHBIX TEM COOTBETCTBYIOIIEH 00JIaCTH 3HAHUI; aHAJTM3UPOBATh HAyYHbIE

HpO6JI€MI)I 10 TEMAaTUKC MMPOBOANMBIX I/ICCHGI[OBaHI/IfI n
pa3paboTok

WIIK-3.3 BnaneeT HaBbIKaMH pa3paOOTKU 3JIEMEHTOB IIJIAHOB U
MCTOANYCCKUX ITPOrpaMm MMpoOBECACHHUA I/ICCHC}]OB&HI/Iﬁ n
pa3paboTOK; BHEAPECHUS PE3yIbTATOB HCCIICOBAHUH U pa3paboToOK
B COOTBCTCTBUHU C YCTAHOBJICHHBIMHU IMOJITHOMOYHAMM,; IIPOBCPKU
MMPaBHUIIBHOCTU PE3YJIILTATOB, IOTYYCHHBIX COTPYIHUKAMU,
pabOoTAOLIMMH TOJT €T0 PYKOBOJCTBOM; OCYIIIECTBICHHEM PadOT
IO MOBBIIICHUIO KBATH(DUKAIIUU KaJIPOB B COOTBETCTBHH C
YCTAHOBJICHHBIMH ITOJIHOMOYHUSIMHU




T1IK-7 Crrocoben UIIK-7.1 3naetT MeTO bl TEHHON MHKEHEPHUH KJIETOK JIJIst

paszpabaThIBaTh U MOJy4YEeHUS TPOAYLIEHTOB, TEXHOJIOTHIO TIosrydeHust bAB;

MO (DHIUPOBATH SKOHOMUKY U YIIPaBJIEHUE B OPraHU3alUN; HOPMATUBHBIE

CYIIECTBYIOIINE MIPaBOBbIE aKTHI B 00J1ACTH OMOTEXHOJIOTHYECKOT0 MPOU3BOICTBA;

OHOTEXHOIOMMUYECKIE HOPMBI pacxoja ChIpbs U MaTepUaIOB B 00JIaCTH

[POLIECCHI IOy eHNs OMOTEXHOJIOTHYECKOTO IPOU3BOICTBA

BAB, pa3pabatsiBaTh HIIK-7.2. YMeer npoBOAUTh CKPUHUHT IITAMMOB

TIPEIOKEHHS 10 MMKPOOPTaHU3MOB - IpoAylieHTOB bAB; ucnonas3oBaTth

ONTHMH3ALUK METO/bl FTEHHOW MH)KEHEPUU MPH MOJYUEHUH HOBBIX

OUOTEXHOIOTHUECKIX MHUKPOOPTaHHU3MOB; pa3padaThIBaTh NPEAIOKEHUS MO

TIPOIIECCOB U ONTUMHU3AINH HauboJee 3HAUMMBIX TapaMETPOB

YIIPABICHHIO OMOTEXHOJIOTHUYECKUX MPOIIECCOB

BBIITYCKOM UIIK-7.3. Brageetr HaBbIKaMu MTPOBEACHUS KOMILJIEKCA

OMOTEXHOJIOTHUECKON MEpONPHUSITHI MO BHEIPEHUIO B IPOU3BOJICTBO

MIPOTYKITUN OMOTEXHOJIOTHYECKUX MPOAYKTOB HOBBIX IIITAMMOB
MUKPOOPTaHU3MOB-TIPOYIIEHTOB; METOIaMH ONITUMHU3ALIUN
rapaMeTpoB OMOTEXHOJIOrMYECKOro npoliecca noiayyeHus: bAB;
MIPOBEICHUS ONBITHO-TIPOMBIIIIIEHHONW OTPaOOTKU TEXHOJIOTHH U
MacIITaOUPOBaHUS MTPOLECCOB OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA; Pa3pa0OTKU MPEATIOKESHHH 110 ONTUMHU3ALITI
pacxojia ChIpbsi, MAaTEpUaIOB Ipu U3roropieHuu bAB

1. MecTo IUCHUILIMHBI B CTPYKTYpe 00pa3oBaTelbHOM NPOrpaMMbl

JlucuuiuiiHa  OTHOCUTCST K  OJIGKTUBHBIM — JTUCHMIUIMHAM — YacTH, (OpMHpYeMOn
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHONICHUH 0sioka b1 J{uciuruiHb! (MOLyIH).

Hucuunnuza «CTpyKTypHO-(QYHKIIMOHANBHBIE HCCIEAOBAHUA OEIKOB M HYKJIEHHOBBIX
KHUCIIOT» B3aMMOCBSI3aHa JIOTHUECKH U COJEP)KATEIbHO-METOJIWYECKH CO  CIENYIOIIUMHU
JUCIUIUIMHAMMU:

- «MeTtozpl Ucce0BaHU B OMOTEXHOJIOTHNY;

- «TexHonorus (hepMEHTHBIX MPENAPATOBY;

- «Kierounast uHKEeHEpUD»;

- «HanobuotexHomorus»;

- «dapmareBTHYECKasT OUOTEXHOJIOTUSY;

- «MeToabl KOHCTPYUPOBAHUS IJIA3MUIHBIX U BUPYCHBIX BEKTOPOBY.

2. CTpyKTYpa U cofep:KaHue TUCIHUINIHHbI

OO1ast TPYI0€MKOCTh JIUCIUILTAHBI COCTABIISIET 2 3aUeTHbBIE eMHHUIIBI (72 yaca).

3.1. Buabl yueOHoii paboThl M TPY10€MKOCTH

Ne KonuyecrBo Ceme cTpbI
n/n Buj yueOHoit padoThl 4acoB >
1 | AyauTopHble 3aHATHSA 36 36 -




B ToMm uucie:

1.1 | Jexnun 18 18
1.2 | CemuHapcKue/IpakKTUUECKHUE 3aHATUS 18 18
1.3 | JlabopaTopHbIe 3aHATHS - -
2 | CamocTosiTe/IbHAsI padoTa 36 36
3 | IlpoMe:xkyTOUYHAasI aTTeCTAIUSI
JK3aMeH
Hroro 72 72
2.2. TemaTuyecKkuii NJaH U3y4YeHUs TUCHUTLTAHBI
TpyroemkocTs, yac
Bce AyautopHasi padora bH
er Jle | Cemp Jla I1 (1]
Ne Paznennl/Tembl o KI[ | MHaK 0o pamo| amP2
n/n AUCHUILIHHBI ug | HaTu3a | pagzg | KT A oc 6o
pCue HA| TOpg| HUOT| TOTA
KU cKk TH PH 1 €C OB| AT
e/ ue A bl€g Kaka| €I
i
1. Tema 1. UccnenoBanus 8 2 2 - - 4
CTPYKTYPHO( YHKIIMOHATBHBIX CBOMCTB
OENKOB U HYKJIEHHOBBIX KUCIIOT KaK
(byHIaMeHTaJIbHAs 3a/1a49a
OHMOTEXHOJIOTUH
2. | Tema 2. DU3HUKO-XUMHYECKHE CBOMCTBA 8 2 2 - - 4
0CITKOB ¥ HYKJICHHOBBIX KHCIIOT
3. Tema 3. MeTobI BBIIETIEHNS 8 2 2 - - 4
HYKJICOIIPOTEHUIOB U3 CHIPbS
4, Tewma 4. Pectpukumonnsiit ananmm3 JJTHK 8 2 2 - - 4
5. | Tema 5. Metox cekBeHHPOBaHUS 8 2 2 - - 4
OENTKOB ¥ HYKJICMHOBBIX KHCIIOT
6. Tewma 6. [Tonumepa3zHo-1ieTIHAs peaKLIns 10 2 4 - - 4
Kak MeToj epMEeHTaTUBHOM
ammuudukaru JJHK in vitro
7. | Tema 7. Dnextpodope3 OenkoB wu| 8 2 2 - - 4
HYKJICHHOBBIX KHCJIOT
8. | Tema 8. Mertobi u3ydenusi| 8 2 2 - - 4
0€eT0KOEIKOBEIX B3aUMOIEHCTBHUI
0. Tema 9. MeTo 11 THOPUAM3AITUH TTPH 6 2 - - - 4
UIACHTHPHUKAITUN OMOMOJIEKYT
Hroro| 72 18 18 - - 36




2.3. Copaep:xkanue JUCHUILTHHBI

AynuTopHBIE 3aHATUS MPOBOASATCS B BHJIE JIEKIMOHHBIX 3aHATHIl C OOydaroluMucs,
KOTOpbIE 3apaHee NPEIBApUTEIIbHO 3HAKOMSATCS C MaTepuajioM C  HCIOJIb30BAHHEM
pekomeHayeMon suteparypoi. llpaktudeckue 3aHaTHsS npoBoAATCA B ayauTopuu. Ilpu
NPOBEACHUM  3aHATUH  CTYIAEHThl TOTOBATCS C  HMCIOJIB30BAHUEM  COOTBETCTBYIOIIEH
METOIMYECKOM JTUTEPATyPOU.

Tema 1. UcciienoBaHus CTPYKTYPHO-PYHKIMOHAIBHBIX CBOHCTB 0€JIKOB H
HYKJICHHOBBIX KHCJIOT KakK (yHIaMeHTAJbHAA 321242 OMOTEXHOJIOTHH

OcHoBHble TUIBI OuonoauMepoB. CTPYKTYpHBIE XapaKTEPUCTUKA aMHUHOKHUCIOT,
KJaccupUKalus, ydacTue (PYHKIMOHAIBHBI TPyNN B CTa0WIM3AlMM OEIKOBBIX CTPYKTYD.
[IpoctpancTBeHHBIE  CTPYKTYyphl  OenkoB.  Tumbl  OenkoBbIX  JOoMeHOB.  DonguHr.
[Toctrpancnsaunonusle  Moauduxamuu  O6enkoB.  HykieunoBble  kuciotel.  CTpykTypa
Hykieo3unoB, HykineotuoB, PHK, JIHK, cnupaneit IHK. Tayromepus a30TUCTBIX OCHOBaHUM.
Kucnorao-ocHoBHbIe cBoiicTBa. [locTTpanckpunimonnsie Mmoaudukammu PHK. Crimpanuzanus n
OTpHUUATENbHAS CyNepCIUpann3alus HyKIEMHOBBIX KACIOT. Y poBHU KomnakTuszanuu JHK.

Tema 2. ®U3MKO-XUMHYECKHE CBOICTBA 0€JIKOB U HYKJIEMHOBBIX KHCJIOT

JIeHAaTypaluu TOJUMepoB. lI3MeHeHue HaTHBHBIX CBOMCTB OHMOMOIUMEPOB IMOCIE
neHarypauu. Temmneparypa nenarypauuu JIHK. Bs3ko-ynpyro-snactuyHble MOKa3aTenn
Oouosiornueckux cucreMm. Onruueckasi akTUBHOCTh AMHUHOKHUCIIOT U @30TUCTHIX OCHOBAHUM.

Tema 3. MeToabl BblAeIeHUsSI HYKJI€ONPOTEHI0B U3 ChIPbS

Oco6ennoctu Boienenue JJHK u3 Gakrepuii, U3 TkaHel KUBOTHBIX, U3 PACTUTEIBHOIO
ceipbst. [lomyuenne mnnasmunnoi JIHK MuHM- ¥ MakcumpenapaTHBHBIM —CIIOCOOOM st
UCCJIEIOBAaHUM pa3MepoB, CalTOB PECTPUKUU U TpaHcPopMmaluu. Beiaenenue permkaTUBHOW U
onnouenovyeunou JIHK dara M13.

Tema 4. Pectpuxkuuonnbliii ananu3 JHK

Krnaccudukanus sHAOHYKII€a3 PECTPUKIMM, pa3IMyaroluXcs I0 caiTaM y3HaBaHUS,
CTpYKType Oenka M YCJIOBUSM (epMEHTaTUBHOW aKTUBHOCTU. CBOICTBa H30LIM30MEPOB U
reTepOU30IIN30MEPOB, KPYIMHOMIETSAIINUX U MEJIKOMIEIAIINUX pecTpuKkTa3. [lauHaApOMHBIE CalThI
pectpukuuu. Ha3BaHus QepMEHTOB U HCIONB30BAaHUE HX B TEHHOM WHXEHEPUU IpHU
KapTUPOBAaHUU T'€HOMOB, KIIOHUPOBAaHUU I'€HOB, TEHOTUIIMPOBAHUHU B KAUECTBE «MOJIEKYIISAPHBIX
HOXKHUI. MeTo OLleHKH pECTPUKLIMOHHOIO aHaIu3a.

Tema 5. MeToa cekBeHMPOBaHMS 0eJKOB U HYKJIEMHOBBIX KUCJIOT

OOme nmpuHIMIA MeToJa DMaHa, MPUMEHSIEMOro NpH CEKBEHUPOBAHUHU TENTHIOB.
OnpeneneHrue aMHMHOKHUCIOTHOM MOCHEAOBATENbHOCTH MPH MPOYTEHUU HYKICOTHUIAHBIX
¢parmenToB. Xumuueckud meroy cekBeHupoBanus JJHK Mackama-I'un6epra. Mcnons3zoBanue
u3orona (ocdopa nian Giayopecuupyonmx METOK Ui moiydeHus npenapatoB medeHoil JJHK,
PEareHToB, pa3pyIIaONIuX CHeudUIEecKre a30THCThIe OCHOBaHUs. Y cioBus pacmerienue JJHK
no toukam Moaudukanuu. I[IpoBenenue snexktpodopesa wmeueHslx ¢parmento JHK u
MOCJIEIYIONEr0 METoJIa pagroaBTorpaduu 0ObEeAMHAET XUMHUYECKUH CIOCO0 CEKBEHHPOBAHUS
JHK ¢ ¢pepmenTatuBHbIM. OCOOEHHOCTH OUCYIBGUTHOTO U TUPOPOCHATHOTO METOIOB.



Tema 6. IlomuMepa3HoO-UeNHAs peakls KaKk MeToJ (pepMeHTATHUBHOM
amminpukanuu JHK in vitro

Teopus Meroma. XapakTepucTUKa  LHUKIMYECKOTO  TPEX-CTaJAMMHOIO  CHUHTE3a
orpannuenHoro ¢gparmenta JJHK: nenaryparus, omxur, noaume pusanus. MexaHu3M CHHTE3a
tepmoctadbunbHor JIHK-cunteraser. Ilogbop mpaiimMepHbIX (parMeHTOB, OTpPaHUYMBAIOIINX
JAHK-mumens. PacdeT peareHTOB W TeMIepaTypbl OTKUra mnpaiimepoB. Jlerekuus
amMmpuuupoBaHHbIX ¢parmeHToB. [log00p MpSAMOro M BCTPEUHOrO MpaiiMepoB K CMBICIOBOI
nenu JJHK.

Ocob6ennoctu wmetoma OT-IIP g uccnenoBanmst PHK-Bupycos. Ilapamerpsr
konudectBeHHOH [ILP (real-time PCR) ¢ ucronp30BaHreM ONTHYECKUX JATYHKOB.

Tema 7. DyekTpodope3s 6e1KOB U HYKJIEHMHOBBIX KUCJIOT

[Tpunmunsl  MeToAa SIEKTPOPOPETUYECKOTO pa3ieleHus (PpParMeHTOB M MOJIEKYI
OMOITOJINMEPOB B 3aBUCUMOCTH OT MOJICKYJISPHOW Macchl, 3apsaa u (Gopmbel monekyn. ['emw,
OpUMEHsieMble JJid  pasleneHus, wuneHTudukanmu u ounctkun wmonekyn JHK, PHK,
OJIUTOHYKJICOTHIOB M OenKkoBbIX (ppakmuii. [IppMeHeHre HHTEPKATHPYIOMUX (BIyopecieHTHBIX
KpacuTeneid, MapKepoB MOJIEKYISIpHOH Macchl. Vcrob3oBaHue 31eKTpodope3Hbx OydepoB B
3aBUCUMOCTH OT janbHedmeidt JHK-rubpummzanum win CceKBEHHUPOBAHUS —pPa3AeTICHHBIX
o0pa3ioB. AHanu3 noauMopdusMa AIUH PECTPUKIUOHHBIX (parMeHTOB. [leHaTypupyrommii
TpaIUueHTHBIN Telb-3JIeKTpodopes.

Tema 8. Metoabl nzyuenus 0ej10K-0eJIKOBBIX B3aUMO/1eiicTBHIA

Addunnas xpomatorpadus kak MeTo1 OOHAPYKEHHsI OEIOK-0EIKOBBIX B3aUMOICHCTBHIA.

AHamm3 wMaccuBa O€JIKOB Kak METOJ TMpOBEpKU (YHKUMNA OEIKOB, OTKPBITUS
OMOMapKepoB, OTKPBITUS JEKAapCTB, NTPOMUINPOBAHUS SKCIPECCUU T'€HOB U aHAINU3a aHTUTEIL.

beckiieTouHbIli OETKOBBI MaccHB IN VIr0 Kak TEXHOJOTHs MPOM3BOACTBA MHKPOMATPHII

OENKOBBIX MUKpPOUYUIIOB. Mcrmonap30BaHNE MPOTEOMHBIX YHUIOB ISl M3yUEHUS OMOXMMUYECKON
AKTUBHOCTH BCETO POTEOMA.

Jns  u3ydeHus OenOK-O€NKOBBIX  B3aMMOJEHCTBMM  CO3/MalOT U HCIIOJIB3YIOT
JBYTUOPUTHBIE CUCTEMBI, IKCIIPECCUPYIOIIUE PEOPTEPHBIN TEH.

[TpuHuKn 6eTKOBOM KOMIUIEMEHTAITUY JJI aHATU3a B3aUMOJICHCTBUS OEIKOB TapTHEPOB
B Pa3IUYHBIX CUTHAIBHBIX MYTAX METa00IM3Ma.

Tema 9. MeToasl ruépuau3anuu Npu uaeHTHQUKAIMN OMOMOJIEKYJT

[MpuHuMnIBl rHOpUAN3AIMK B OJOTTUHT-MeToAax. Tunsl 010TTUHTOB: Cay3epH-010TT JuIs
BBISIBIIEHUs ompeneneHHoi mnocnenoBatensHoctd JIHK B ob6pasue. Hozepn-Oiorr —PHK,
BecTepH-070TT NpUMEHSIOT A JeTeKuun OenkoB. VcTepH-OMOTTUHT OOHApy>KUBAET JIMIU/IbI,
pa3neneHHbie  xpomarorpadueil. Crneun@uyHOCT,  BHJAOB  JETEKUMU:  pPaTUOaKTHBHAs,
(ur00peceHTHAas!, IEHCUTOMETPUYECKasl.

2.4. TemaTnka ceMHHAPCKUX/NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA

3.4.1. CemMuHapckue/IpakTUYECKUE 3aHATUS



Tewma 1. UccnenoBanust CTpYKTYpHO-(PYHKITMOHATBHBIX CBOMCTB OCIIKOB M HYKJICMHOBBIX
KHCJIOT Kak (pyH/JaMeHTalbHas 3a/1aua OMOTEXHOIOTUU

Tema 2. ®U3UKO-XMMHYECKHE CBOWCTBA OEITKOB M HYKJIEHMHOBBIX KHCIIOT

Tema 3. MeToab! BBIJICICHHS HYKJICOIIPOTEUIOB U3 CHIPhS

Tema 4. Pectpukuumonssiii ananus JJHK

Tema 5. MeToJ1 cekBeHUPOBaHUS OEJIKOB U HYKJIEMHOBBIX KUCIIOT

Tema 6. [TomumepasHo-TienHAs peakiys Kak MeTol JepPMEHTATUBHOMN aMILTH(UKAITUU
JHK in vitro

Tema 7. Dnexkrpodope3 OETKOB U HYKJIEHHOBBIX KUCIOT

Tema 8. MeTobl n3yueHus: 0e0K-0ETKOBBIX B3aMMOICHCTBHIA

Tema 9. MeTobl rHOpUAM3AIIN TIPU UACHTU(UKAITIH OMOMOJICKYJT

3.4.2. JlTabopaTopHbIe 3aHATHS
JlaGopaTopHble pabOThI yUeOHBIM IUIAHOM HE MPEIYCMOTPEHBI.

4. YueOHO-MeTOAU4YecKoe U HHGOPMALIMOHHOE o0ecrieueHne

4.1. OcHoBHas1 TUTEpaTypa
HosokmanoBa, A.JI. BuOXuUMHs jIsi TEXHOJIOTOB : YY€OHHK M MPAKTHKYM JUIs BY30B /

A. JI. HoBokmanoBa. — 2-¢ u3l., ucnp. — Mocksa : U3marensctBo Opaiit, 2026. — 463 c. —
(Beictiee  oOpazoBanme). —  ISBN 978-5-534-20374-5. — Tekcr : 2JIEKTpPOHHBIH  //
OOpazoBarenbHas Mmiargopma FOpaiit [caiitr]. — URL: https://urait.ru/bcode/589789 (mara

obpamenus: 27.07.2026).

4.2. JlonotHUTEIbHAS JIUTEpaTypa

[Tpomkuna, E. H. MonekynsipHas 6M0J0THs: CTpecc-peakliuy KIETKU : yueOHOoe ocodue s
By30B / E. H. Ilpomkuna, . H. IOpaneBa, A. A. MockaiieB. — Mocksa : M3garensctBo FOpaiit, 2025. —
73 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-19907-9. — Tekcr : 3neKTpoHHBbIH //
O6pazoBarenpHas wiatrdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/557317 (nara obpamienus:
27.07.2026).

4.3. JIuleH3uOHHOE U CcBO0OOJHO  pacmpocTpaHsieMmoe
NMPorpaMMHoe odecredeHmne
1. ITporpammsr makera Microsoft Office (Word, Excel, PowerPoint).



4.4. CoBpemeHHbIe Tpo(deccHoHaNbHbIE 0a3bl JAHHBIX U
HH(POPMALHOHHBIE CIIPABOYHBIE CHCTEMbI

1. www.elibrary.ru — nay4ynas sekTpoHHast OHOIHOTEKA
2. http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT
3. www.molbiol.ru - VYueOuuku, wHayunsle MoHOrpaduu, 0030pbl, JIabOpPaTOPHBIE

MPAKTUKYMBI B CBOOOHOM JIOCTYIIE Ha CaliTe MPAKTHYECKON MOJIEKYISIPHOU OMOJIOTHH.
4. www.scopus.com (Scopus) — eaumHas pedepaTHBHAas M HayKOMETpHUecKas Oasza
JAHHBIX (MHJEKC IUTUPOBAHUS)

5. http://cyberleninka.ru/article/c/biotehnologiya - nayunas snexTpoHHast OubIMOTEKA
«KWBEPJIEHMHKA »

6. http://www.springerprotocols.com/ - nocryn k 6a3e marnabIx SpringerLink

7. http://grebennikon.ru/ - anexrponnas 6udmmorexa Grebennicon

4.5. JjeKTpoHHBbIE 00pa3oBaTeIbHbIE PecypPChl
O0P no pucuuIUIMHE HE pa3padoTaHBbI.

1. MaTepHa/ILHO-TeXHHYECKOE 00ecnedeHmne

JlexuuonHas ayautopust kadenpsl «Xumbuorex» AB5504. (115280, r. Mocksa, yiI.
ABTo3aBojckas, A. 16 ctp. 1 (kopmyc 5)), o0opynoBaHHasi: CTOJbI Y4eOHBIE CO CKaMbsMHU,
ayJIUTOpHasl J0CKa, MYJIbTUMEIUNWHBIN KOMIUIEKC (IIEPEHOCHOW NpOoeKTop, HOyTOyK). Pabouee
MECTO IIpenoAaBaress: CTo, CTYIL.

Aynuropus Il CEMUHAPCKUX M TMPAKTUYECKUX 3aHATUH Kadeapsl «Xumbuorex»
AB5404a (115280, r. MockBa, yn. ABro3aBojckas, A. 16 ctp. 1), o0opymoBaHHasi: CTOJIBI
yueOHBIE CO CKaMbsIMH, ayJAWTOpHAas JOCKa, MYJbTUMEIUNHBIA KOMIUIEKC (TIEpEeHOCHOM
IIPOEKTOp, HOYTOYK). Pabodee MecTo mpenogaBaTesis: CTOJ, CTYI.

Peanuzanus o0pazoBaTeNbHOM MpOrpaMMbl  00ECIEUMBAETCS JOCTYIOM  KaXJ10TO
CTyJIeHTa K HH(OpPMallMOHHBIM pecypcaM — OubnuoTedHoMy (GOHIY M CETEBBIM pecypcam
NurepHer.

2. MeToauveckue peKOMeHIAUN
6.1. MeToan4yeckue peKOMeHIANUH IJIs MPenoaBaTeis M0 OPraHu3anuu
o0yueHust

Mertoauka npenojgaBaHus AUCHUILUIMHBI «CTPYKTYpHO-()YHKIIMOHAIBHBIE MCCIIEOBAHUS
0EIKOB M HYKJIEMHOBBIX KUCIOT» U peaju3alys KOMIETEHTHOCTHOTO MOJAX0/Ja B U3JI0XKEHUU U
BOCTIPHSITHM ~ MaTepualla TpeAyCMaTpUBACT HCIIOJIB30BAaHHE CJICAYIOIIUX AaKTHBHBIX U
MHTEPAKTHBHBIX (OPM TPOBENEHUS TPYIIOBBIX, HHIUBUAYATbHBIX, AYAUTOPHBIX 3aHATHH B
COYETaHUH C BHEAYIUTOPHOU paboTOil ¢ 11ebto (OPMHUPOBAHUS U PA3BUTUSA NMPO(HECCHOHATBHBIX
HaBBIKOB 00YYarOIUXCA:

- MOJITOTOBKA, TIPEACTaBICHHWE M OOCY)KICHWE TIpe3eHTalnid Ha CEMHHAPCKUX
3aHATHSAX;

- OpraHu3aiisl W MPOBEICHWE TEKYIIEro KOHTPOJIS 3HAHWU CTYISHTOB B (opme
0JIaHKOBOTO TECTUPOBAHUS;

— UCTOJIb30BAaHUE WHTEPAKTHUBHBIX (OPM  TEKyHIero KOHTpoiss B  ¢opme
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ayJUTOPHOTO U BHEAYIUTOPHOTO MHTEPHET-TECTUPOBAHUS;
VY aenbHBIN BeC 3aHATHUN, MPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, OINpeaesieH TIaBHON
[ENbI0  00pa3oBaTEbHONM MPOTpamMMbl, OCOOCHHOCTHIO KOHTHHTEHTa OOy4arommxcs U
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COJEepKAHUEM  JUCHUIUIMHBL  «CTpPYKTypHO-(DYHKIIMOHAJIBHBIE HCCIENOBAaHUS OEIKOB U
HYKJIEMHOBBIX KHCJIOT» U B LEJIOM MO AUCHUIIIMHE cocTaBigeT 50% ayIuTOpHBIX 3aHATUH.
3aHATHSA JIEKIIHOHHOTO TUIA COCTaBIAIOT 50% 0T 00beMa ayJUTOPHBIX 3aHITUI.

Meroavka npenojaBaHMs IUCLMIUIMHBI IPEIyCMAaTPUBACT IPOBEIEHUE TIPYIIIOBBIX
ayIUTOPHBIX U IPAKTUYECKUX 3AHITUM.

Texkymuii KOHTPOJb YCIIEBAEMOCTH UM IIPOMEKYTOYHOM aTrTeCTallMu IMPOBOASATCS
CIIEYIOIIMMHU CPEICTBAMU:

- JOKJIax ©u OOCYXJEHHWE Ha TMPAKTHUYECKUX 3aHATHSIX, MPOBOJUMBIX B Qopme
KOJUIOKBHYMA; - CAMOKOHTPOIIb; - TECTUPOBAHHUE.

@®opMa UTOTOBOM aTTECTALIMU — IK3aMEH.

CamocrodrenbHas paboTa CTyJeHTa MpeoaaraeT NpopaboTKy U yriyOleHne OCHOBHBIX
pa3enoB TEOpPUM U IPAKTUKA C HCIIOJB30BAHHUEM JIONOJIHUTEIBHON JIMTEpaTypel U
HuTepHerpecypcoB. [Ipu caMOCTOATEIPHOM BBINOJIHEHUH PA3JIMYHBIX BHJIOB 3aJaHUN CTYAEHT
YUUTCSI IPUHUMATh pellleHus], pa30upaTh U U3ydaTh HOBBII MaTepHal, paboTaTb C HCTOYHUKAMU
Hay4YHOH MH(}OpMaIIH.

B xozxe nexkuuii nmpernogaBarenb MU3jlaraeT U pa3bsCHIET OCHOBHBIE, HaUOOJIEE CIIOKHbBIE
IOHATHUS TEMbl, a TaKXe CBS3aHHbIE C HEH TEOPETUYECKHE M NPAKTUYECKHUE MPOOJEeMBbI, JaeT
PEKOMEHIallMU Ha MPaKTUYECKOe MU Ja00opaTOpPHOE 3aHATHE U yKa3aHHs Ha CaMOCTOSATENIbHYIO
pabory.

CryneHraMm, NpONMYyCTUBIIMM 3aHATHA (HE3aBUCMMO OT MpPUYMH), HE HMEIOUIUM
IIMCbMEHHOTO PEIIEHUs 3a7ad WIA He MOATOTOBUBIIMMCS K JAaHHOMY IIPAKTUYECKOMY 3aHATHIO,
PEKOMEHAYETCSI HE TMO03KE€ 4YeM B 2-HEAENbHBI CpPOK SBUTHCS HA KOHCYNbTALUIO K
IpenoAaBaTel0o U OTYUTATHCS [0 TeME, U3yyaeMol Ha 3aHsATHH. CTYIEHTbI, HE OTUYHUTABLIMECS
[0 KaXJOW He MpOopabOTaHHOM MMH Ha 3aHATHSX TEMe K Hayajly 3a4eTHOH CecChH, yNyCKaroT
BO3MO>KHOCTb ITOJIY4UTh ITOJIOKEHHBIE Oa/UIbl 32 pabOTy B COOTBETCTBYIOIIEM CEMECTPE.

5.2. Mertoauueckue ykazaHus J1Jis1 00y4alOMIMXCH 0 OCBOEHUIO
AUCIHUTIJIMHBI

JuctumuimHa «CTpyKTypHO-(YHKIIMOHATIbHBIE HCCIEIOBAHUS OENKOB M HYKJIEHHOBBIX
KHCJIOT» MpeayCMaTpUBAET JIEKIIMU U MPaKTHUECKUe/TabopaTOpHbIE 3aHATUS KaXIyl0 HENENo.
W3ydyeHne NUCHUIUIMHBI 3aBEPIIACTCS SK3aMEHOM. Y CIEUIHOE M3yYeHUE TUCHUIUIMHBI TpeOyeT
MOCELIEHUsT JIeKIUH, aKTUBHOM pabOThl Ha NPAKTHUYECKUX U JIADOpaTOPHBIX 3aHATHUSAX,
BBITOJIHEHUS y4eOHBIX 3aJJaHUN MpernoaaBaTelis, 03HaKOMJICHHUs C OCHOBHOM M JOMOJHUTEIbHOM
JIUTEPATYPOM.

[Tpy OArOTOBKE K JIEKIIMOHHBIM 3aHATHUAM CTYI€HTaM HEOOXOMMO:

nepes; OYEpeNHOM JieKuued HeoOXOIUMO IPOCMOTPETh 10 KOHCIEKTY MaTrepual
npenpinyme sekuuu. [lpu 3aTpyqHeHHsIX B BOCHPUATUM MaTepuala CleqyeT oOpaTUTbes K
OCHOBHBIM JIUTEpaTYpPHbIM HCTOYHMKaM. Eciu pazoOparbcsi B Marepuanie omsTh HE yAajoCh, TO
oOpartutech K JekTopy (mo TrpaduKy ero KOHCYJAbTallMH) WJIM K NpPenojaBaTeiio Ha
MPAKTUYECKHUX 3aHATHUSAX.

[IpakTueckue/nabopaTopHble 3aHATHS 3aBEpIIAIOT H3ydYeHHE Hanbojiee BaXKHBIX TEM
yuebHoll aucuumiuuHbel. OHM clayXaT Juid 3aKpeIuIeHUsT W3YYEeHHOTo MaTepHualia, pa3BUTHUS
YMEHMM W HaBBIKOB IIOJIFOTOBKU JOKJAJO0B, COOOILIEHUH, MPHOOPETEHUsl OIbITa YCTHBIX
nyOJMYHBIX BBICTYIUIEHUH, BEIEHUS NUCKYCCHUHM, apryMEHTAllUd M 3alllUThl BBIIBUTAEMbIX

11



TTOJIOKCHUH, HABBIKOB MPAKTHYECKOH pabOTHI B J1a00paTopuy OMOTEXHOJIOTHH, a TaKKe JIJIS

KOHTPOJISI IPETNOJaBaTENIeM CTETICHH MOATOTOBIEHHOCTH CTYACHTOB MO U3Y4aeMOM JUCIUTLITHHE.

[Ipy TOArOTOBKE K MPAKTHYECKOMY/JIA0OPAaTOPHOMY  3aHSATHIO CTYACHTBI HMEIOT
BO3MOXKHOCTh BOCITOJIB30BAThCSI KOHCYJIBTAIIMSAMU IIPEIIO1aBaTe)Is.

[Tpu MOATOTOBKE K MPAKTUYCCKUM 3aHIATHSIM CTYICHTaM HEOOXOUMO:

MPUHOCUTHL ¢ CO00M PEKOMEHJJIOBAHHYIO IMPEHOJIaBaTeNIeM JUTEPaTypy K KOHKPETHOMY
3aHITHIO; JI0 OYEPEIHOTO IMPAKTUYECKOTO 3aHATHS 1O PEKOMEHJOBAHHBIM JUTEPATypPHBIM
UCTOYHHKAM MpopadoTaTh TEOPSTHYCCKHA MaTephall, COOTBETCTBYIONICH TEMbl 3aHATHS,
MOBTOPUTH MPOBEICHHBIC MHCTPYKTAXKH MO TEXHHKE OC30MaCHOCTH; B HaJalie 3aHATHH 3a/1aTh
IIPENOaBaTelI0 BOIPOCHI [0 MaTepPHally, BRI3BABIIEMY 3aTPYIHEHHUS B €r0 IOHUMaHUU U
OCBOCHUU TIPH PEIICHUH 33]1a4, 3aJJaHHBIX JIJIi CAMOCTOSITEIILHOTO PEIICHUS; B XOJIe CEMHHApa

JaBaTh KOHKPETHBIC, YETKHE OTBETHI IO CYIICCTBY BOIPOCOB, HAa 3aHATHUU JIOBOJHTH

KKIYI0 3a/1a4y JI0 OKOHYATEIIBHOTO PEIICHHS, IEMOHCTPHUPOBATh
MOHMMAaHHE TIPOBEACHHBIX PACUCTOB.

B mporiecce 00ydeHust UCTIONIB3YIOTCS CISAYIOIINE OIICHOUHBIC (DOPMBI CAMOCTOSATEIBHOM
paboThl  CTY/ACHTOB, OIICHOYHBIC CpPEICTBA TEKYIIEr0 KOHTPOJII  YCIICBAEMOCTH U
MIPOMEKYTOUHBIX aTTECTAIU:

- MOATOTOBKA M BBICTYIICHUE HA CEMUHAPCKOM 3aHITHH C MPE3CHTAINCH 1 00CyKIeHUEM
Ha TeMy «COBpEMEHHBIC METOJBI HCCIICIOBAHUS OCIKOBBIX CTPYKTYP», (MHIMBUAYAIBHO JUIS
Ka)KI0ro 00y4aroIerocs);

[TpumepHBIC TEMBI I CEMHUHAPCKOTO 3aHSATHS, BBITOIHIEMOTO 00YJIatOIUMHUCS
«UccnenoBanus (GYHKIIMOHATEHBIX CBOJCTB TCHHOWH)KEHEPHBIX  KOHCTPYKIIHIA»

IIPH IIPOU3BOJICTBE U IKCIPECCUU OEITKOB MEIUIIMHCKOTO, MHUIIEBOTO, BETCPUHAPHOTO
Ha3HAYEHMUSL.

OneHouyHbIE CpEACTBA TEKYIIErOo KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BONPOCHl M 3amaHusi B (opMe OIAHKOBOrO W (WJIM) KOMIBIOTEPHOTO TECTUPOBAHUS, IS
KOHTPOJISI OCBOCHHSI 00YJIAFOIIIMMHUCS Pa3esIOB TUCIUTUIINHEI, 3aIIUTa pedepaToB.

OOpasnpl TECTOBBIX 3aJ[aHUH, KOHTPOJLHBIX BOMPOCOB W 3aJlaHUN I TPOBEICHUS
TEKYIIETr0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OWJICTOB, TPUBE/ICHHI J1ajee.

3. ®OH/ OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLIEHMBAHMS Pe3YJIbTATOB 00yUeHUsI

ChopMHpPOBaHHOCTh ~ KOMIIETCHIIMA TNPU  HM3YYCHUH JMCHUIUIMHBI  ONPEICIsIeTCS
MOCPEJICTBOM OIIEHKH COOTBETCTBHSI OTBETOB W/WJIM BBITIOJHEHUS 3a/IaHUil  3asiBICHHBIM
WH/IMKAaTOpaM B paMKax MEPOIPHITUN TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAIluU
(9K3amMeHa).

6.2. IlIkana u KpUuTEepUHU OLlEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

dopma IPOMEKYTOUHOM aTTeCTalMU: K3aMEH.

[IpomexyTouHas arrectanusi oOydaroImUXcs B ¢opMe »5K3aMeHa MPOBOAUTCSA 10
pe3ysbTaTaM BBIOJHEHHUS BCEX BUIOB ydeOHOW palOoThbl, MPelyCMOTPEHHBIX YUEOHBIM IJIAHOM
0 JAaHHOW JUCHMIUIMHE, MPU DSTOM YUYHUTHIBAIOTCA PE3yJbTaThl TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH B TedeHHe ceMecTpa. OleHKa CTeNeHH JOCTHXKEHUS 00y4aroIUXCsl TUIaHUPYEMBbIX
pe3ybTaToB OOyuYeHHs MO JMCLUUIUIMHE MPOBOAUTCS IperojaBaTesieM, BEAYIIUM 3aHATHSA IO
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JTUCIUIUIMHE METOJIOM SKCIIEPTHOM OlleHKH. [1o nToram npoMexyTouyHOM aTTecTaluu 10
IUCILUIUIMHE BBLICTABIISIETCS OLIEHKA COTJIIMYHOY»,  «XOPOIIIOY,
«YZIOBJICTBOPUTEIHLHO» WM «HEYIOBICTBOPUTEIHLHO.

HIxaJja oneHnBaHNA

Onucanue

O1nn4uHo

BoimonHensl Bce BHAbI y4eOHOW paboThl, MNPEAYCMOTPEHHBIC
yueOHbIM MmaHoM. CTYAEHT JeMOHCTPHPYET COOTBETCTBUE 3HAHMIA,
yYMEHUH, HaBBIKOB MPUBEJCHHBIM B TaONWIIAX MOKa3aTesei,
onepupyeT NPHOOPETCHHBIMUA 3HAHUSIMHU, YMEHHMSMHU, HaBBIKaAMH,
MIPUMEHSET UX B CUTYALUSIX MOBBILICHHOMN CIIOAKHOCTH.

Xopouio

BoimonHensl Bce BUAbI y4eOHOW paboOTHl, MPEIyCMOTPEHHBIC
yueOHbIM MmIaHoM. CTYAEHT JeMOHCTPHPYET COOTBETCTBUE 3HAHHIA,
YMEHUH, HaBBIKOB MPHUBEJICHHBIM B TaONWIIaX MOKa3aTeJei,
OlepHupyeT MPHOOPETCHHBIMUA 3HAHHWSIMH, YMEHHSMH, HaBBIKAMH,
IIPUMEHSAET UX B CHUTyalUsAX IOBBILIEHHOW COKHOCTU. [Ipm stom
MOTYT OBITh JOMYIIEHBl HE3HAYUTEIbHbIC OIIMOKH, HETOYHOCTH,
3aTPYAHCHUS IIPU AHAIUTUYECKUX OIEpaLMsX, NIEPEHOCE 3HAHUN U
YMEHUH Ha HOBBIC, HECTAHIAPTHBIE CUTYALUU.

YV 10BIIETBOPUTEIBHO

BrinonHensl Bce BBl y4eOHOM pabOThI, MNPEayCMOTPEHHBIE
yueOHbIM  Tu1aHOM.  CTyOeHT  JEeMOHCTPUPYET HE  IOJIHOE
COOTBETCTBHE 3HAHUN, YMEHHI, HABBIKOB IIPUBECHHBIM B TaOIUIIAX
MoKazaresei, JOMyCKAloTCs 3HaYuTeNbHble OImMOKU. [IpuMeneHue
NPUOOPETEHHBIX 3HAHWM, YMEHUH, HaBBIKOB B CUTYyalHIX
MOBBIIIEHHOW CJI0KHOCTHU BBI3BIBAET 3aTPYAHEHUSI.

HeynosnerBopurensHo

He BbimomHeH oauH wiaM  Oojee BHJIOB Y4eOHOH pabOTHI,
NPEIYCMOTPEHHBIX Y4YeOHbIM MIaHOM. CTYAEHT JeMOHCTPUPYET
HEMOJHOE COOTBETCTBHE 3HAHUN, YMEHH, HAaBBIKOB ITPUBE/ICHHBIM B
TaOIMIaX [OKa3aTeNel, JOMyCKalTCsl 3HAaYMTENbHbIE OLIMOKH,
NPOSIBISIETCS.  OTCYTCTBUE 3HAHMH, YMEHHH, HAaBBIKOB IO pALY
MOKa3aTeJei, CTYIEHT HWCIBITHIBACT 3HAYUTENbHBIC 3aTPyIHECHUS
NpH ONEPUPOBAHUH 3HAHMSAMU W YMEHHSMHU IIPH HX IEPEHOCE Ha
HOBBIE CUTYAITHH.

6.3. OueHo4HBbIEe cpeCcTBA

Bonpocel B 0TKpbITOI (hopMme

1. CTp}IKTypHLIC XapaKTCPUCTUKHN AMHWHOKMHCIIOT, KJ'IaCCI/I(I)I/IKaI_II/I}I,
ydacTtue (I)yHKL[I/IOHaHLHBI T'pynil B CTa6I/IJ'II/ISaI_[I/II/I OCIIKOBBIX CTPYKTYP.

ANl A

JTHK.

IIpocTpaHcTBEHHBIE CTPYKTYpPHI O€IKOB. THITBI OEIKOBBIX TOMEHOB.
Xapakrepuctuka npouecca «PosauHra 6eaKoB.

MexaHu3M MOCTTPAHCIAIMOHHON Mo AU (PUKAIINNA OEITKOB.
Hyxneunnosble kucinorsl. CTpykTypa HykJIeo3uaos, Hykieotunos, PHK, JIHK, cnupaneit

6. Tayromepus a30THCTBIX OCHOBaHHH. KHCIIOTHO-OCHOBHBIE CBOMCTBA.
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[TonsTHe «mmocTTpancKkpuninoHHbiey» Moaudukanuu PHK.
DUBNKO-XMMUUECKHE CBOMCTBA OEIKOB.

© © N

Hepqu/ICHI/ITe MCTOJBI AJId pasgciICHUA CMECH OCHOBHBIX U KHUCJIBIX OCIIKOB.

10. Kakyio ¢dopmy mMeer BTOpHYHAsi CTPYyKTypa Oellka W 3a CYeT KaKuX CBsi3ed OHa
oOpa3yercs?
11. Kaxk dhopmupyercst TpeTHUHAsI CTPYKTypa OelKa U KaKue CBs3H €€ 00pa3zyroT?

12. Kakue aMMHOKHCIOTHBIE OCTATKU UMEIOTCS B INIOOYISIPHOM cTpYyKTYype Oenka?
13. PacTBOPpMMOCTH MOHOMEPHBIX U MOJIUMEPHBIX OCIKOBBIX CTPYKTYD.

14. Tlonmstue «ueHatypauus Oenka». DaKTOpbl W areHThl JACHATYpalUd OHOIOIMMEPOB.
V3MeHeHre HAaTUBHBIX CBOMCTB OEJIKOB IOCIIE ACHATYpaLUu.

15. Temmeparypa aenarypauun JIHK. Onrtuueckass akTHBHOCTb aMUHOKHCIIOT M a30THCTHIX
OCHOBaHUM.

16. JlaiiTe XapakTepUCTUKY METO/a OIpPEAeICHUS OTHOCHUTEIbHONW MOJEKYJISIPHOW Macchl
Oenka.

17. Yro takoe neyxuureBas JJHK? Kakumu Tummom cBsi3u COEAMHSIOTCS HUTU JIPYT C IPYTOM B
mounekyne JJHK?:

18. Pecrpukunonnsiii ananu3 JJHK.

19. Knaccudukamust >HIOHYKJI€a3 PECTPUKLUY, PA3TUYAIONIMXCA I10 CaldTaM Yy3HaBaHUS,
CTpYKType 0eJKa 1 yCIoBHSIM ()epPMEHTATUBHON aKTUBHOCTH.

20. CsaolicTBa M30IIM30MEPOB U TE€TEPOU3OIIM30MEPOB, KPYIMHOMICTIAIIUX U MEIKOLIEHSAIINX
pECTpHKTa3.
21. TlanuHIpOMHBIE CalThl PECTPUKIIUU.

22. Twunsl (hepMEHTOB U UCIOIb30BaHUE UX B TEHHOW MHKEHEPUU IIPU KAPTUPOBAHUU T'€HOMOB,
KJIOHHUPOBAHUU T€HOB, FTEHOTUITMPOBAHUH B KAYECTBE «MOJIEKYIISIPHBIX HOKHHID.

23. Merto[ OIIeHKH PECTPUKIIMOHHOTO aHAN3a.
24. Dnextpodopes OEIKOB U HYKIEUHOBBIX KHCIOT

25. IlpuHUuOBI MeTo/la 3NIEKTPO(POPEeTHYECKOro  pasfeleHuss (QpParMeHTOB U MOJIEKYJ
OMOMNOIMMEPOB B 3aBUCUMOCTH OT MOJIEKYJISIPHOM Macchl, 3apsaa U GOpMbI MOJIEKYII.

26. IlpumeHeHue B METOZE anexTpodopesa MHTEPKAINPYIOLINX
(bI1yOopecleHTHBIX KpacuTeNel, MapKepoB MOJIEKYJISIPHOM MacChl.

27. Wcrnomp3zoBaHue 3IeKTpodope3Hbix OydepoB B 3aBUcHMOCTH OT nanpHeimeid JTHK
rUOpUIN3aIMY WM CeKBEHUPOBAHUS pa3/IelIeHHBIX 00pas3IioB.

28. AHanu3 nonumopdu3Ma JJIUH PECTPUKIIMOHHBIX (parMEHTOB.
29. JleHarypupyromuii rpaIueHTHBIN Teib-35eKTpodopes.

30. Meronpl ruOpuaM3aMK IpU UAeHTHGHKanun ounomonekyn. Cay3epH-010TTHHT, BecTepH-
OJIOTTHHT.

TecToBBIE 3aJaHUA K JUCIHILINHE

Bonpoc 1. Ilonstue «iunkue KoHub» B Mosekyne JJHK mpumeHuTenbHO K reHeTHUECKOM
WH)KEHEPUH OTPaXkKaer:

a) KOMIUIEMEHTAPHOCTh HYKJICOTUIHBIX MMOCJIEI0BATEIIbHOCTEN

6) BSaI/IMO,ZIeI\/’ICTBI/Ie HYKJIICHMHOBBIX KUCJIOT U THCTOHOB
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B) pearupoBaHue Apyr ¢ Apyrom SH-rpymm ¢ o6pa3zoBanueM qucyabQuaHbIX
CBA3EH

r) ruApoPoOHOE B3aMMOACHCTBUE JIHUITHIOB.

BOIIpOC 2. Tlouck HOBBIX PECTpUKTA3 [JIA HCIIOJIB30BAHHSA B FeHETHYECKOM HWHXXCHCPUU

OOBSICHAETCS:

a) pa3JIMYUsIMHU B KaTATUTHYECKON aKTUBHOCTHU
0) pa3IMYHBIM MECTOM BO3JICUCTBHS Ha CyOCTpaT
B) BUJIOCTICIIU(PUIHOCTHIO

T') BBICOKOM CTOMMOCTBIO.

Bonpoc 3. Ycrnexu reHeTHYecKol MHKEHEpPUH B OOJIACTH CO3JaHHs PeKOMOWHAHTHBIX OEIIKOB

6OJII)HI€, 4€M B CO3JJaHHUH p€KOM6I/IHaHTHLIX aHTI/I6I/IOTI/IKOB, YTO OOBACHSIETC:

a) OoJiee MpocToil CTpYKTYpoOii OEIKOB
0) TPYAHOCTHIO TTOI00Pa KJIETOK X03€B JUIsl OMOCHHTE3a aHTHOMOTUKOB

B) OOJBIIMM KOJHYECTBOM CTPYKTYPHBIX TE€HOB, BKJIFOUCHHBIX B OWOCHHTE3
AHTUONOTHKOB

r) mpoGieMamu 6e301MacHOCTH MTPOU3BOICTBEHHOT'O MPOIIECca.

BOIIpOC 4, CDepMeHT Jinra3a UCIIOJIb3YCTCA B TeHEeTUYECKOM HWHKCHCPUH IMOCKOJIBbKY:

a) CKpeIuisieT BEKTOp ¢ 000J0YKOI KIETKH X035HuHa
0) KaTaIM3UpYyeT BKIIIOUYEHHE BEKTOPa B XPOMOCOMY KJIETOK XO3SIMHA

B) KaTaJlM3HPyeT KOBAJCHTHOE CBs3bIBaHME yriieBonHO-(pochoproit nenn JTHK
rena ¢ /IHK Bekropa

l") KaTaJIM3UPYCT 3aMbIKAaHHUEC ICTITUAHBIX MOCTHUKOB B IICTITUAOTTIMKAHEC.

Bonpoc 5. IlentuaHbie CBA3U UMEIOTCS B MOJIEKYJIE

a) PHK

6) IHK
B) AT®
r) 6enka

1) XKHpa

Bomnpoc 6. [TentuaHas CBsI3b 3aMBIKAETCS MEKIY aTOMAMHU:

a) yriiepoja u yriepoja
0) yriepoja u Kuciopoaa
B) yriiepoja 1 a3oTa

) a30Ta U a30Ta

Bonpoc 7. JlucynbduaHbie cBS3M y4yacTBYIOT B 00pa30BaHUU

a) IEpPBUYHON CTPYKTYpHI OeJKa
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0) BTOpUYHOM CTPYKTYpHI O€NIKa
B) TPETUYHOU CTPYKTYpHI OenKa

) YETBEPTUYHOMN CTPYKTYpPHI O€jIKa

Bonpoc 8. ['1aBHO# CTPYKTYpOU, ONPEAETSIONICH BCe CBOMCTBA OSIKOB SIBISETCS
a) nepBUYHAas
0) BTOpUYHAs
B) TPETUYHAs

I') YeTBEPTUYHAS

Bonpoc 9. Kakoii MeTo 6oJbIlie BCEro MOAXOAUT IS PA3/IEICHUsI CMECH OCHOBHBIX M KHCIBIX
0enKoB?

a) nuddepeHnuanbHOe yabTpaleHTpUdyrupoBaHue
0) xpomarorpadus
B) 2JieKkTpodope3

T') TeNIb-(PUIbTpaIys

Bonpoc 10. ITentu, coCTOSIIN# TOTBKO M3 OCTATKOB THAMHHOKAPOOHOBOH KHCIOTHI — JIM3UHA
(monuM3uH) OyaeT:

a) XOpOIIIO pacTBOpUM B BOIE U npu
anexTpodopese JIBUTATHCSI K TIOJIOKHUTEITHHOMY TTOJTIOCY
0) XOpOIIIO pacTBOpUM B BOJIE W npu
anexTpodopese JIBUTATHCSI K OTPHUIIATEIIEHOMY IOJIIOCY

B) HEPACTBOPUM B BOJIE U IIPU AIEKTPOPOpE3e 0CTaBaThCA Ha CTaApTE.

Bonpoc 11. Baxneiimune pyHKIUN OEIKOB B KIIETKE:
a) ”HGOPMAIIMOHHAS U PETYISATOpHAs
0) crpouTenbHas U (hepMeHTaTUBHAs

B) OHEPIreTUYCCKAd U CTPOUTCIIbHAA

Bonpoc 12. Yro sBnsiercs pynkuueit PHK
a) peryJysLus MpoLeccoB B KIETKe
0) yudactue B cuHTe3e Oelka

B) YCKOpPEHHE XMMHUECKHUX peaKuit

Bonpoc 13. YkaxuTe BepHOE YTBEPKICHUE TEPMHUHA «(POJIIHMHTY - 3TO::
a) mpoIiecc KU3HU MOJIEKYIIbI Oellka OT OMOCHHTE3a 10 OTMUPAHUS
0) STaIlbl «<OKU3HMY OCIIKa.

B) YKJIaJKa OejKka B CBOKO €CTECTBEHHYIO (HAaTUBHYIO) (hopmy mocie OMOoCHHTEe3a
MMOTUNENTUIHON IeNH

T') IpOIIeCcC IeHaTypaIiu Oernka.
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Bonpoc 14. Kakoro Tuna ¢gudpuiisipHbIX 0eJIKOB He CyliecTByer?
a) KOJIJIar€HOBBIE
0) r’1oOUHOBBIC
B) aib(a-KepaTUHbBI

r) Oera-KepaTHHBI

Bomnpoc 15. JIe nutu mosiekyisbl JIHK coeauusatoTes npyr ¢ IpyroM clie1yrommuM TUIIOM CBSI3H:
a) KOBaJICHTHOM

0) BOJOPOIHOM
B) MMENTUIHON

T) TUCyIb(OUIHON

Bonpoc 16. Kakue usmeHeHus B TpUILJIETE BBI30BYT HaMMEHBIIIEE BIMSHUE HA MOJIEKYIy Oerka
a) 3aMEHA NEPBBIX HYKIECOTUIOB B TPUILIETaX
0) 3aMeHa BTOPBIX HYKJICOTHIOB B TPHUILIETAX

B) 3aMCHa TPCTbUX HYKIICOTHAOB B TPUILIICTAX

Bomnpoc 17. B 3aBUCUMOCTH OT IPUPOJIBI HOCUTEIS Pa3INnYaIOT:
a) )KUJIKOCTHBIHN (CBOOOTHBIN)
0) cMeIIaHHbBIN
B) KOJIOHOYHBIH

I') 30HAIbHBIN

Bonpoc 18. Vkaxure MNpaBUIBHOE pPE3YJbTaT CTPYKTYPbl HYKJICHHOBBIX KHCIOT IIPH
anekTpodopesa B arapose:

a) HaTHBHas AByHUTeBas Mojekyna JIHK nmeer 6osee )keCcTKy0 CTPYKTYpY
(mano4ykooOpa3Hyl0) U ABMKETCS MEJICHHEE

0) HatuBHas 1ByHUTeBas monekyna JIHK umeer Gonee xecTkyro CTpyKTypy
(mamoukooOpa3HyI0) U ABHKETCS ObICTpee

B) HartuBHas ojHoHuTeBas Moiyekyida JIHK wumeer HexecTkylo CTpPYKTypy
(manmoukooOpa3HyI0) U ABUKETCSA MEJIEHHEE

r) xonbleBbie JJHK OGakrepuii (mna3MuaHas) B HATUBHOM COCTOSIHUHM UMEIOT CTPYKTYPY
KOJIbIIa, CBEPHYTOTO B <GKTYT», UTO YBEIMYMBAET €€ KoMIakTHOCTH (I popma), nBuxercs
ObICTpEe

1) «KTyT» pa3BOpayMBaETCs, MPEBpAIlasCh B KOJbLO, €CIM B OJHOM M3 JBYX Liemnei
UMeeTCsl eQUMHHWYHBIN pa3pblB B caxapo-t¢ocdarnorr nenu, (II ¢opma), nBmxercs
Me€JUICHHEE

e) ®opma Il (muneitnas) JIHK nBumxkercs ObicTpee

Bonpoc 19. [Ins pa3neneHus 1 U3y4eHUs] MOJIEKYJISIPHON CTPYKTYphI OEITKOB HCIIOJIB3YIOT METOT
CTYIIEHYATOro 3JIeKTpodope3a, XapaKTepU3yIOLUHCS:

a) HOJ'II/IMCpI/I3aI_II/IeI71 Ha IJI1aCTHHEC OJHOI'O I'CJIsd
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0) moaMMepU3alMeil Ha TUIACTUHE ABYX rejei
B) pasJieieHne OEKOB TOJIBKO M0 UX 00IIEMY IIEKTPUIECKOMY 3apsay

r) pa3aereHre OEIKOB MO UX O0IIEeMY JECKTPHUSCKOMY 3apsly U IO UX MOJICKYJISIPHOU
Mmacce

,I[) BO3MOXHOCTBIO Pa3/ICIICHHUC OEJIKOB TOILKO IO BX MOHGKyanHOﬁ mMacce

Bonpoc 20. DnexTpodopernueckyro moaBmkHocTh OenkoB (Rf') uccnenyror:
a) B nonuakpuiaamugaom reie (ITAAT)
0) B aJIbTHHATHOM
B) B arapo3HOM reje

T') B IICJITION03¢

Bonpoc 21. /[ 0IHO3HAYHOTO OMPEEICHUS MOJICKYJISIPHON Macchl O€jKa MO CKOPOCTU €ro
MUTPALHU TPU AJIEKTPOodope3e MOTUIICHTHIHYIO [ENOYKY PacIpsIMISIIOT 00padOTKOM pacTBopa
OCJIKOB:

a) pacTBOpa XJIOpUJia HATPUS
0) pacTBOPOM TPUXJIOPYKCYCHON KHUCIIOTHI
B) TPEXKPATHBIM J0ACIUICYNIb(aTa HATpuUs

1) pacTBOpoM (pEepMEHTOB MpOTEa3

Bonpoc 22. [Ipu nenatypauuu MpOUCXOIUT HapylLIeHHE HATUBHON KoH(opmanuu OElKOB B
pe3yJbTare:

a) pa3pbiBa CJIa0bIX HOHHBIX CBS3EH
0) pa3pbiBa BOJAOPOIHBIX CBS3EH
B) pa3pbiBa rUAPOHOOHBIX B3aUMOIEHCTBUIMA

I') pa3pbiBa NENTUAHBIX CBS3Ei

BOl'lpOC 23. BeJIKI/I, CIIOCOOHBIC Y3HaBaTb YaCTHUYHO JACHATYPHUPOBAHHBIC Oenku H, CBA3BIBAACH C
HUMH, BOCCTAHABJINBATh UX HATUBHYIO KOH(l)OpMaIII/IIO HJIN TPAHCIIOPTHUPOBATH UX B JIM30COMBEI,
Ha3bIBAKOTCA:

a) PUOHBI
0) aTbOYMUHBI
B) THUCTOHBI

A) IIaIIepPOHBI

Bonpoc 24. Hugexyuonnvie acenmvl 0enKo8ol NPUpoowvl,  BbI3bIGANOUWUE USMEHEHUE
KOH(hopmayuu ce0e20 KIemouyHo2o ananozd, umeem 6 OCHOBHOM b-ckxnaduamyro cmpykmypy,
HA3bl8AIOMCAL:

@) TIPUOHBI

0) anbOyMUHBI

B) TUCTOHBI

1) IIANIEPOHBI
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Bonpoc 25. J{ns BeicanuBaHus OEIKOB UCTIOJIB3YIOT:

a) COJIM MIET0YHO3EMENbHBIX METAIIOB
0) caxapoza
B) KHCJIOTBI

F) COJIHN TAXCIIbIX MCTAIJIOB

26. J1y1s 0O4MCTKH pacTBOpa OENIKa OT HU3KOMOJICKYJISIPHBIX MTPUMECeH UCTIOIb3YIOT:

Bomnpoc 27. [luaMuHOMOHOKapOOHOBOM KHUCIOTOM SBIISCTCS:

a) BbICAJIMBaHUE
0) nuanu3
B) anekTpodopes

T') yAbTpaLeHTPUPYTUpOBaHUE

a) JICULIUH
0) nM3uH
B) CEpHUH

T') TIUIIH

Bomnpoc 28. Meron apdunHoit XpomaTtorpaduu OCHOBaH Ha

a) ampoTepHOCTH
0) crocOOHOCTH K MOHU3AIIUU

B) BCINYHNHC MOJ'IGKy.]'ISIpHOﬁ MAacCCBhI

... DenkoB

r) Crien(pUIECKOM B3aUMOJICUCTBHUH C JTUTAHIAMHU

Bonpoc 29. Kondopmanus noaunenTuaHol nenu, ctabuiusupyemasi pa3HooOpa3HbIMU CBSI3IMU

MEXIY paauKagaMyu aMUHOKHCIIOT, SIBJISETCS ... CTPYKTYpOi

a) NepBUYHOI
0) BTOpUYHOI
B) TPETUYHOMU

I') YeTBEPTUYHON

Bonpoc 30. benku-manepoHs! UTParOT BAXKHYIO POJTh:

a) B MpoOIIeCcCce CHHTE3a OEIKOB Ha puOOCOMAaxX KaK KaTaIu3aTophl

0) B GOpMUPOBAHUU TPETUYHOM M YETBEPTUYHOU CTPYKTYp BO BpEMsI CHHTE3a

Oelka

B) B yY3HaBaHUU YaCTHUYHO ACHATYPHUPOBAHHBIX OCJIKOB U MX BOCCTAaHOBJICHHUH B

HaTHUBHYIO KOH(POPMAIIHIO

F) TPAHCIIOPTUPOBATH UX B JIN30COMBI IJIA JalbHEUIIEro ruapojmsa.

K14 k TeCTOBBIM 3aJaHusAIM:

Ne Bormpoca 2 3 4 5 7 10
OrtBer a 0,B | B 0 B, T a B B
Ne ponpoca | 11 12 13 14 15 16 17 18 19 20
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OtBeT o o a, B o o a a, T a,r,e |0O,T a

Ne Bonpoca | 21 22 23 24 25 26 27 28 29 30

OrtBer B a,0, | I a a S o r o 0,B, T
B
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