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AHHOTANMA

benkoBas wH)XeHEepUs — HOBas 00JIACTh MOJICKYIIIPHOW OWOJIOTMM W OMOTEXHOJOTHMM — BO3HUKIA Kak
CHUHTETHYECKass Hayka M BoOpana B ceOs MOCIEIHME JOCTHKCHUS TEHHOH WH)KEHEPUH, CTPYKTYPHOM
OMOJIOTHHN W KOMITBIOTEPHBIX TexHoNornid. Kak rmaBHyr0 3amaqy OenkoBast MHXKEHEPUs CTABUT HAIPaBICHHOE
W3MEHEHHE CTPYKTYPhl CYIIECTBYIOIUX OENKOB Il MPUJAHHS WM HOBBIX YHUKAJIbHBIX WM W3MEHEHHUS
CYILIECTBYIOIINX CBOUCTB.

1. leau u 3apauu

Meap AUCUMNIMHBI

- TpUOOpEeTeHNE CTYIEHTaMHU 3HAHMH 00 OCHOBHBIX METOAMYECKHX IMOAXOJaX, MCIIOIb3YeMbIX INPH
FEHETHYECKOM MaHUIYJIHPOBAHUH, O MOJIEKYISPHBIX MEXaHN3MaX, JEKAIIUX B OCHOBE 3THX MOAXOI0B
¥ 0 BOBMO)KHOCTHU MX MIPUMEHEHUS U1 KOHCTPYHPOBAHHUS MOAN(DUIIMPOBAHHBIX OSITKOBBIX MOJIEKYII.

3agaum AUCHUILIMHBI
- TIOJlyYeHHE 3HAHMW O TEHETHYEeCKOM KJIOHHPOBAaHWH, (DYHKIMOHAIBHON OpraHM3aluM pPa3IHYHBIX
BEKTOPOB JUIsI TEHETHYECKOTO KIOHUPOBAHMS, KOHCTPYHPOBAHUM BEKTOPOB [UI IKCIPECCHUH
9y)KEPOJIHBIX TeHOB B KJIETKaX MUKPOOPTaHU3MOB;

- IOJIyUCHUC 3HAHUH O KOHCTPYHUPOBAHUU U aHAJIN3C TCHCTUYCCKUX 6I/I6J'II/IOT6K;

- TOJyYeHHe 3HaHWKW O OuWocuHTe3e W (oiauHre OCTKOBBIX MOJICKYJ, YPOBHSX CTPYKTYypHOM
OpraHu3aiuy OeNKOB, 0COOCHHOCTAX CTPYKTYPHO-(YHKIIMOHATIHLHON OpraHu3ali OeIKOB;

- OCBOCHHUE HAaBBIKOB PabOTHI CO CIIEIUALHON JIUTEPATYPOl B MPEIMETHON 00JACTH.
2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
nmpobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |Mcciie/ioBaHU B obmactu  cBoeld  mpodeccroHalbHON
poeCcCHOHANBHON I TENFHOCTH, CIIOCOOCH | ASSTENIBHOCTH U UX MPAKTHYECKYI0 3HAYMMOCTD

Ha HaYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO()eCCHOHAIBHBIC 3a/ja4H HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCHMEHHOTO
W3JIOKEHUS PE3YNBTaTOB HAyYHOW JESATENBHOCTH B pPaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOIYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINecst JOJDKHBI
3HATh:
- CTPYKTYpHBIE OCOOCHHOCTH, OCHOBHBIC (YHKIMH W TPHHIUIB (PYHKIMOHUPOBAHUS OCIKOB H
HYKJIEHHOBBIX KHCIIOT;
- (hm3nueckue SBICHUS, JeKAIME B OCHOBE OPTraHU3aIlH ATUX MaKPOMOJICKYJ;
- OCHOBHBIE METO/IbI MCCIIEIOBAHMs OCITKOB U HYKJICMHOBBIX KUCJIOT;
- METOJIbl KOHCTPYHPOBaHHs peKOMOMHAHTHBIX Motekyn JIHK;
- IPUHIMIIBI TTOJTyYE€HHs] PEKOMOWHAHTHBIX OEJIKOB.
YMETb:
- MPOBOJUTH MOMCK M aHAJIM3 HAyYHO-TEXHUYECKOW MH(OpMAIMU MO 33/JlaHHOW TeMaTHKe B o0llacTH
UCCIIeIOBaHHI OCJIKOB U HYKJIIEMHOBBIX KHCIIOT;
- HUCINOJB30BaTh (YHIAMEHTAJIBHBIX 3HAHUS B OOJNACTH MOJICKYJISIPHOM OWOJIOTMH JUIS DPEIICHUS
NPaKTHYECKUX 3a/1a4 CBS3aHHBIH C TIOIy4eHHEM U MOIU(pHUKALIUEH OCIKOB.
BIIAJICTh!
- CHIEMAILHON TEPMUHOJIOTHEN B 00IacTH OCIKOBOI HH)KEHEPHH;
- MeToIaMu 00pabOTKH, aHAJIM3a U CUCTEMaTH3allii HAyYHO-TEXHIUECKOH HHPOPMAITUH.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 MeTozbl OYMCTKY U aHAJIM3a OEJIKOB. 8 6 9
OcHOBBI T€HETHYECKOTO
2 8 8 6
KOHCTPYHPOBAHUSI.
3 OCHOBBI MOJIEKYJISIPHON OMOJIOTHH. 6 8 15
4 CrpyKTypHO-QyHKIMOHAIbHAS ] ] 15
OpraHu3aius OEJIKOBBIX MOJIEKYII.
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. MeTob! OYHCTKY U aHan3a OeJIKOB.

Mertonbl TOMOTeHM3alMKu OuoNorndeckux Mmarepuaios. Llentpudyrupoanue. OCHOBBI TeOpUH
CeIMMEHTAIINH. JuddepennuansHoe HEHTPUPYTHPOBAHUE. 30HaNBHO-CKOPOCTHOE
nenrpudyrupoanre. PaBHOBecHOe — (M30NHMKHHMYECKOE) IEeHTpudyrupoBanue. Paznenenue
ocaxaeHueM. M3oamexkTpuueckoe OCaXIEHUE, BBICAIMBAHME, OCAXKAEHHE OPraHN4eCKUMHU
pactBoputersiMi.  [luanu3 u  ynerpaduibTpanys. XpoMarorpadUueckue METONbI  Pa3laesieHHs
BemecTB. OOmee mnpexncrasiaeHne o xpomarorpaduu. OCHOBHBIE TOHATHS M OCHOBBI TEOPHUH
xpomarorpaduu. YiaepkuBanue. Paspemrenue. [lonstue o reoperndeckoit Tapenke. Kimaccuduxarys
xpomarorpadpudeckux metofioB. OcobeHHOCTH pa3ienieHus OenkoB. Marepuabl MaTpuil COpOEHTOB
u oOMeHHUKOB. Metonel xpomatorpaduu. AncopOnuoHHas xpomarorpadus. PacnpenenurensHas
xpomarorpadus.  OOpameHHo-pa3oas  xpomarorpadus. HMoHooOMeHHas  xpomarorpadus.
l'enp-nponukatomas ~ xpomarorpadus. Addunnas  xpomarorpadus.  ObGopynoBaHue s
xpomartorpapunr.  OcCoOCHHOCTHM  TpenapaTMBHOM W aHAJIMTUYECKOM  Xxpomarorpaduu.
DJIEKTPOMUTPALIMOHHBIE METOIBl pa3lesieHus BemlecTB. Kiaccupukanusi SIIeKTpOMUTPAMOHHBIX
METOJIOB pa3JesieHus. DIeKTpodope3 B arapo3HoM reine. DaeKTpodope3 B MOIHAKPHIAMUIHOM Teie.
CraunonapHsIii anekTpodopes. M3oanekrpudeckoe pokycupoBanue. Mzoraxodopes. Kammnsapasiit
anekTpodopes. Onexrpodope3 0eIKoB. Onekrpodopernieckue CBOWCTBa 0eIKOB.
Juck-anexropodopes. Paznenenne 6enkoB ¢ ucmnonp3oBarnem Na-J[C. OnpeseneHrne MONEKyISpHOMT
Macchl OEJIKOB ¢ MCIONIb30BaHHEM 3MekTpodope3a. OO0HapykeHue OelKoB Ha dneKkTpodoperpammax.
OxpamuBanne. OOHapyxkeHHe 110 PepMEHTaTUBHON aKTUBHOCTH. BectepH-00oTTHHL. DnekTpodopes
HYKJICMHOBBIX KHUCIIOT. OIIeKTpo(opeTHyecKkre CBOWCTBA HYKJIEMHOBBIX KHCIOT. OnekTpodopes
HYKJICMHOBBIX KHCIIOT B arapo3HoM M mNojHakpwiamMuaHoM reisx. [lymbchopes. Dnexrpodopes B
JCHATypUPYIOMUX ycioBusX. OOHapyXeHHEe HYKIEHHOBBIX KHCJIOT TIOCiE 3leKTpodopesa.
Hcrounnkn nutanus s anekTpodopesa. Cay3epH- 1 HO3EPH-OJIOTTHHT.

2. OCHOBBI T€HETHYCCKOTO KOHCTPYHUPOBAHUA.




KonctpynpoBanue OnOIMOTEK TeHOB. BekTopsl 1 KIOHMPOBaHMSA T€HOB. AMIUIH(UKAIMA
¢parmentoB JJHK c¢ wucnonb3oBanmem wnenHoi mnonumepasHoin peaxuuu (I1LIP). Ompenenenue
HykjieotuaHon nocienoBarensHocTH JIHK. Hanpasnennsiii myTtarenes nocnenosarensHoctu JJHK.
[IpuHUMOBl cKpUHMHTA OMOMMOTEK T€HOB. Perymsiiusi akTHBHOCTH Te€HOB. Perymnsius akTHBHOCTH
IFEHOB Ha YpOBHE TpaHcKpunuuu. @OyHKIMOHUPOBAHME JIAKTO3HOIO oOlepoHa. Perymanus
TPAHCKPUIILMM TE€HOB HAa YpOBHE TpaHCsiuud. DOYyHKIMOHHPOBAHWE TPUNTO(PAHOBOTO OIEPOHA.
Bexropsl /15 SKCTIpeccHy 4y KepOAHbIX TeHOB. VX cTpyKTypa U ucnoiib3oBanue. Beioop mpoMoTopoB
IUISL DKCTIPECCUOHHBIX BEKTOpOB. UHuIManus Tpancuauuu y npokapuot. Koncrpyuposanue RBS npu
CO3[laHMM BEKTOPOB 3KCIIPECCUOHHBIX BeKTOpoB. CONpsKEHHE IPOLECCOB TPAHCKPUILHUU U
TpaHCHsAUMK y NpokapuoT. CTpyKTypa TE€HOB SYyKapHOT. Mx Momudukanms A 3KCIpPEcCHd B
KJIETKaX IMPOKapHoT. MexaHu3Mbl cekperun 6enkoB. CTpoenne u (pyHKINU CUTHAJIBHBIX MENTHIOB.
OcHOBHBIE 3Tanbl KOHCTPYMPOBAHHMS T'€HHO-WH)XEHEPHBIX MPOAYLEHTOB. MMKpPOOPraHU3MBI,
UCIOJNb3yeMblE A CO3JaHMsl TICHHO-WMHXEHEPHBIX  IpoayleHToB. [locTTpaHcisiuoHHbIE
Mogudukanuyu O0enaKkoB. [IpUUnMHBI HEMIEHTUYHOCTH NPUPOIHBIX OCJIKOB U MX T'€HHO-MH)KEHEPHBIX
aHajoros. Jlerpasamnus 4y>kKepoHbIX U AHOMAJIBHBIX OEJIKOB MUKPOOHBIMHU KileTKaMH. CTaOMIBHOCTD
YyKEPOAHBIX OEIKOB B MUKPOOHBIX KJIETKaX.

3. OCHOBBI MOJIEKYJIAPHON OUOJIOTHH.

CTpykTypa HYKJIEHMHOBBIX KucioT. Ilepuunas crpykrypa HK. Crpykrypa pubo- u
ne3okcupubOonykieotuoB. CrnupansHas crpykrypa [JHK. Yorcon-Kpuxosckue mnapsl. B-dopma
JHK. AunbsrepHaruBabie ¢opmbr  nBoitnodt cnmpamu  JJHK.  A-popma, Z-dopma, apyrue
anprepHaruBHble  (opmel HK. Ilaper XyrctuHa u apyrue BO3MOXHOCTH —B3aUMOJACHCTBUS
HyKJIenHOBbIX ocHoBaHuil. Kombuesas u nuueitnas JIHK. Cynepcnupanuzanus IHK. Ymakoska
JHK B xpomocomax. PHK. Tunet PHK u ux pacnpocrpanénnocts. Ctpykrypa PHK.

Perumakarus JIHK. O6mias cxema permmmkanuu JJHK. JIHK-nomumepassl. Tunsr JIHK-nonumepas,
aktuBHocTu JHK-nomumepas, mnunuanus cunresa JHK, JHK-moaumepassl mpo- u 3yKapuoT.
JHK-nura3el. PackpyunBanue nsoitHor cnupanu JJHK mpu permukanuu. JJHK-renukassi, benkwu,
JecTa0MIM3UpYIOIe Crupanb. Tononorudeckue mpoodiaemsl packpyunBaHus u perukanuun JJHK.
JHK-Tononzomepasbl: Tomouzomepassl Tumna I, tTomormomepassl tumna I, rupasza. Toukm Hauama
perumkary.  Mawmmanms — oOpasoBanums HoBbIX memer  JIHK.  Pemmukamums JIHK -
YCOBEpILEHCTBOBaHHAsE MoAenb. Pemnukanus no Tunmy Karsuierocs konbua. Iloouepennas
peruMkanus nene. TepmuHanus perukanuu. TepmuHanua u pacxoxnaeHne/[HK B KonbLieBBIX
reHomax. TepmuHamus u 3aBepuieHue perumkanuu JguHewHsix JHK. Temomepnas JJHK u
TenoMepasa.

Perumnkarnuss PHK. Penmukanus PHK ¢ o6pazosanuem /IHK. Pernukarnusi reHOMOB pETPOBHPYCOB.
Obparnas Tpanckpuntasza. Perunkanus nekoropsix JJHK-conepskamuyx BUPYCOB € HCIOIb30BAHUEM
obparHo# TpaHckpumiuu. Perumkarus PHK ¢ o6pazoBanuem PHK.

Tpauckpunuus. Cuares PHK na JJHK-marpune. [IHK-3aBucumsie PHK-nonumepassl. Mannmanus
TpaHckpunuuu. Tepmunanus Ttpanckpuniuun u otaeneHue nened PHK. Tlponeccunr PHK y
MIPOKAPHOT. I'pynmst TeHOB, KOJUPYIOLTNX pPHK u TPHK. Pa3pezanue
pPHK—rPHK-kotpanckpuntoB. O0pazoBanue 3penbix TPHK u3 6onee KpynHbIX TPaHCKPHIITOB.
Tpanciauus. I'enernueckuit KOJI. OcHoBHBIE 0COOCHHOCTH CTPYKTYPBbI TPHK.
Awmunoaunn-TPHK-cunrerasel. Crpoenue pubocom. Tpancmsauuss MPHK y mpoxapuor. YeioBus
WHULIMALUU ~ TPaHCISALUMHU. OJOHralys  HOJIMIENTUAHOM  uenu. TepMHHaLusi — 3JIOHIaLUU
nonunentuanoil nenu. Tpancnsauus MPHK y sykapuotr. Ocobbie momudukanmun MPHK sykapuor.
WMuunmanys TpaHCIALMH Ha S5'-K3MMPOBAHHBIX KOHIAX MAaJbIMH PHUOOCOMHBIMH CyOYacTHUIIAMH.
DnoHranus ¥ TEPMUHALMS TOJTUICTITUAHOMN e .

4. CtpykTypHO-(DyHKITMOHAIEHAS OpTraHU3aIUs OSITKOBBIX MOJICKYIL.

CTpyKTypHasi OpraHu3aiyst OCIKOB. YPOBHU CTPYKTYPHOI OpraHu3aiuu 0eiIKoB. AMHHOKHCIIOTHI KaK
Onoku OenkoBoil cTpykTyphl. CTpykTypa mnentuaHod cBsizu. Kapra Pamauwannpana. Bropuunbie
CTPYKTYpbl B Oenkax. MoTuBbl B Oenkax. TpeTHYHbIe CTPYKTYphl B Oenkax. JloMeHbI B Oelikax.
CrpykTypHO-(QDyHKIMOHAIIEHAST OpraHU3anus OCIKOBBIX MOJICKYN. MeXaHn3Mbl (OIIUHTa OEITKOBBIX
Monekyn. lllanepon-3aBucuMbIii U MPO-3aBUCUMBIN (omauHT. CriocoObl CTaOMIIN3aIUU OEITKOBBIX
MoJeky:. Jlerpanamnus OeiIKoB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



VYuebHas ayquTopusi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).
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4. http://benran.ru —OMOIUOTEKA MO €CTECTBEHHBIM HaykaM Poccuiickoi akaieMUH HayK.

5. www.ncbi.nlm.nih.gov — cBoGOAHEII q0CTYyN K OMOMH(pOpMaTHIEeCKUM pecypcaM HanmoHansHOTO
neHTpa ouorexHonornueckor napopmaryu CLIA, BkiIro9as KpynHenInyro 6a3y HayqdHbIX JaHHBIX B
obnactu OmomenuHCcKNX Hayk MedLine.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Microsoft Office (PowerPoint), SnapGene Viewer, BioEdit, PyMOL.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Z[JIH YCIICIIHOI'O OCBOCHUS KypcCa, IOMUMO IMOCCHICHUA HCKLII/Iﬁ U CCMHHAPOB, OT CTYACHTOB TpeGyeTCfI
CaMOCTOATCIIbHaA pa60Ta B 00beMe HE MEHEE YeM Te YacCbl, KOTOPBIC YKa3aHbl AJII KaXXIAO0I'0 pasacia
nporpamMmal. B OCHOBHOM, 3TO BpEMs OTBOAUTCS Ha npopa60TKy Marcpuajia J'ICKL[I/Iﬁ " MMOATOTOBKY K
CCMHHAPCKUM 3aHATUAM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: KonBepreHnTHbie HaHO-, OMO-, THPOPMAIIMOHHBIC U KOTHUTHBHBIC TEXHOJIOTHU
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: N.B. lemuatok, KaHJ. XUM. HayK, JTOLEHT, JOLIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
npobiemMax HayKd U TEXHHKH B 00JIaCTH CBOEH |Mcciie/ioBaHU B obmactu  cBoeld  mpodeccroHalbHON
poeCcCHOHANBHOM I TENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYMMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO()eCCHOHAIBHBIC 324K HCIIONIb3yEMOM B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUS PE3YNBTaTOB HAYYHOW JESATENBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare u3ydeHus AUCIUTUIMHBL «belkoBast MHKEHEpHUsD) 00yUYaroIIUNCs JTOJIKEH:

3HATH:
- CTPYKTYpHBIE OCOOCHHOCTH, OCHOBHBIC (YHKIMH W TPHHIUIB (DYHKIMOHUPOBAHHS OCIKOB H
HYKJIEHHOBBIX KHCIIOT;
- (hm3nueckue SBICHUS, JeKAIME B OCHOBE OPraHU3aIlH ATUX MaKpPOMOJICKYJ;
- OCHOBHBIE METOJIbI MCCIIEIOBAHMs OSIIKOB U HYKJICMHOBBIX KUCJIOT;
- METOJIbl KOHCTPYHPOBaHHs peKOMOMHAHTHBIX Motekyn JIHK;
- IPUHIMIIBI IOy Y€HHs] PEKOMOWHAHTHBIX OEJIKOB.

yMeThb:
- MPOBOJUTH MOMCK M aHAJIM3 HAyYHO-TEXHUYECKOW MH(OpMAIMU MO 33/JlaHHOW TeMaTHKe B o0llacTH
UCCIIeIOBaHMI OCJIKOB U HYKJIIEMHOBBIX KHCIIOT;
- HUCINOJB30BaTh (YHIAMEHTAJIBbHBIX 3HAHUS B OOJNACTH MOJICKYJISIPHOM OWOJIOTMH JUIS DPEIICHHUS
MPaKTHYECKUX 3a/1a4 CBS3aHHBIN C TOly4YSeHUEM U MOIU(pHUKALIUEH OCIKOB.

BJIA/IETh:
- CHIEMAJILHON TEPMUHOJIOTHEN B 00IacTH OEIKOBOI WH)KEHEPHH;
- MeToIaMu 00pabOTKH, aHAJIM3a U CUCTEMAaTH3allii HAyYHO-TEXHIUUECKOH HHPOPMAITUH.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

B nensx Tekyluero KOHTpOJIs YCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHH 110 TEME MPOLLION JIEKIIUN WM B KOHLIE 3aHATHS 110 IPOMIEHHOMN TeMe.



3. IlepeyeHb THNOBBIX KOHTPOJBHBIX 3aJaHMIl, HCHOJb3yeMbIX [Jsl OLEHKH 3HAHMIi,
yYMeHHUii, HABBIKOB

[IpoMexxyTouHast aTTeCTalus 1Mo JUCHUILIHHE «bekoBast HHKEHEPHS» OCYIIECTBIISCTCS B
dopme Ik3aMeHa. DK3aMeH NMPOBOAUTCS B YCTHOH (popme.

Hepeqenb KOHTPOJIBHBIX BOIIPOCOB

KoncrpyupoBanue 6MOIHOTEK TEHOB.

Bekropa 117151 KIIOHMPOBAHUS T€HOB.

Ammumnpukanus pparmentoB JIHK ¢ ucnonp3oBanuem moammepasHoi HEMHON peaKiyH.
Hanpasnennsiii Mytarenes nocieaonateiabnoctu JJHK.
[TpuHIMIBI CKPpUHUHTA OMOTUOTEK TEHOB.

Perynsnus akTHBHOCTH F'€HOB Ha YPOBHE TPAHCKPUIILIUU.
DYHKIIMOHUPOBAHKE JIAKTO3HOT'O ONEPOHA.

Perynsuus TpaHCKpUIIMK T'€HOB Ha YPOBHE TPAHCIISALUH.
QOYHKIMOHUPOBAaHUE TPUNITO()AHOBOTO OMIEpPOHA

0. Bekropa Ju1st 3KCIIPECCUH YyKEepOIHBIX IeHOB. VX CTpyKTypa U HCHOIb30BAHUE.
11. Bo16op npoMOTOPOB /JIsl IKCIIPECCUOHHBIX BEKTOPOB.

12. auuumanus TpaHCIsIUY y IPOKapuoT.

13. KoncrpyupoBanue RBS mpu co3panum BEKTOPOB 3KCIIPECCHH.
14. ITpuyrHbBI HEUAESHTUYHOCTH MPUPOIHBIX OEIKOB U UX N'€HHO-UH)KEHEPHBIX aHAJIOTOB.
15. YpoBHH CTPYKTYPHOI OpraHu3anuu OEIKOB.

16. AMUHOKHUCIOTHI KaK OJI0KH OEJIKOBOM CTPYKTYPHI.

17. CrpykTypa nentugHou CBS3H.

18. Kapra Pamauanapana.

19. BropuuHbie CTPYKTYpHI B OelTKax.

20. MoTuBHI B Oenkax.

21. TpeTudHbIe CTPYKTYPHI B OCIIKAX.

22. JloMeHbI B OelKax.

23. [IpuHIUTIBI OYMCTKH OEIIKOB.

24. llentpudyrupopasue.

25. lnanu3 u ynpTpaduibTpaus.

26. Xpomarorpaguueckue MEeTO/Ibl Pa3/IeIeHUs BEIECTB.

27. NonooOMeHHast XxpoMaTorpadusi.

28. I'enpnpoHuKarolas xpomarorpadus.

29. AddunnHas xpomarorpadus.

30. DIeKTPOMHUTpALIMOHHBIE METO/IbI pa3eIeHNs BEIIECTB.

31. U3oanexTpudeckoe GOKyCHPOBAHHE.

32. U3otaxodopes.

33. Jluck-anexTpodopes.

34. Paznenenne 0enkoB ¢ ucnoib3oBanrem Na-/[C.

35. DnekTpodope3 HYKICHHOBBIX KHCIIOT.

BOoo~NoOR~WNE

[Ipumepbl 3K3aMeHALMOHHBIX ONJIETOB

buner 1.

1. KonctpynpoBanue OMOIMOTEK TEHOB.

2. AMUHOKUCIIOTBI KaK OJIOKH OSJIIKOBOW CTPYKTYPHI.
3. NonoobmeHHast xpomarorpadus.



buer 2.

1. Bekropa 11 KIIOHUPOBaHUS T€HOB.

2. CTpyKTypa MEenTUIHON CBSI3H.
3. [IpyHIMATIBI OYUCTKHU OEITKOB.

buner 3.
1. luck-3nexTpodopes.
2. Kapra Pamauanpana.

3. I'enpriponukatomiast Xxpomarorpadusi.

4. Kputepuu onleHNBAHUA

Orenka

basnel

Kpurepuu

10

BricTaBnsercs CTyIeHTy, IOKa3aBIIEMY
BCECTOPOHHHE, CHCTEMATU3UPOBAHHBIE, ITyOOKHE
3HaHUS y4eOHOH MpOrpaMMbl AUCHUIUINHBL,
IIPOSIBJISIOIEMY MHTEPEC K TAHHOW ITPEAMETHOU
o01acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE
YBEPEHHO U TBOPYECKH IIPUMEHATH UX Ha
IIPAKTUKE IIPU PEIIEHUU KOHKPETHBIX 3ajad4,
CcBOOOJHOE U MPAaBUIbHOE 000CHOBAHNE IPUHSITHIX
pelIeHU.

OTJINYHO

BeicTaBisiercs cTyaeHTy, IOKa3aBIeMy
BCECTOPOHHME, CUCTEMAaTU3UPOBAaHHbBIE, TTTyOOKHE
3HaHUS Y4€OHOH MPOrpaMMbl AUCIUTUINHBI U
YMEHHUE YBEPEHHO NMPUMEHSATh UX Ha IPAKTUKE IPU
pelIeHnN KOHKPETHBIX 3a/1a4, CBOOOHOE U
MPaBIJIbHOE 0OOCHOBAHUE MPUHSATHIX PEHICHHIHA.

BelIcTaBisercs cTyAeHTy, TOKa3aBIIEMy
BCECTOPOHHME, CHCTEMATU3UPOBAHHbBIE, ITyOOKHE
3HaHUA y4eOHOU MPOrpaMMbl JUCIUIUIUHBI U
YMEHUE YBEPEHHO NIPUMEHATh UX Ha IIPAKTUKE IIpU
pPELIEHMN KOHKPETHBIX 3a/1a4, IIPABUIIBHOE
000CHOBaHME MPUHATHIX PELIEHUH, C HEKOTOPBIMH
HEJIOYETaMH.

BricTaBnsercs CTyIeHTy, €ClIu OH TBEPJIO
3HAET MaTepual, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPUMEHATh MOJy4YEHHbIE
3HAHMS Ha MPAKTUKE, HO HEJIOCTATOYHO TPAMOTHO
000CHOBBIBAET MOJTYYCHHBIC PE3YIbTATHI.

XOpOLIO

BricTaBnsiercs CTyI€HTY, €CJIi OH TBEPAO
3HAeT MaTepuai, FPaMOTHO U IO CYLECTBY
U3JIaraeT ero, yMeeT MPUMEHSTh MOTydeHHbIE
3HAHHUA Ha IPAKTHUKE, HO JI0IIyCKAET B OTBETE UJIH B
peIlIeHnH 3a]]a4 HEKOTOPbIe HETOYHOCTH.

BricTraBnsercs CTYACHTY, €CJIKN OH B
OCHOBHOM 3HACT MaT€puail, rpaMOTHO H IO
CYHICCTBY U3JIaract €ro, yMeCT NpuMCHATb
IMMOJIYYCHHBIC 3HAHUSA Ha IPAKTHUKE, HO JOIMYCKACT B
OTBCTC WJIK B pCUHICHUU 3ala4 JOCTATOYHO
00JIBIIIOE KOJIMYSCTBO HETOYHOCTEN.




YAOBJICTBOPUTEIBHO

BeicTaBisiercs cTyA€HTY, IOKa3aBILIEMY
(bparMeHTapHBbIi, pa3pO3HEHHBINA XapaKTep
3HaHUH, HEI0CTaTOYHO IPABUIIbHBIE
(bopMynupoBKH 0a30BBIX OHATHH, HAPYILICHHS
JIOTMUYECKON MOCIE0BATEILHOCTU B U3JI0KEHUH
IIPOrPaMMHOT0 MaTepuaa, Ho IIPH 3TOM OH
OCBOMJI OCHOBHBIE pa3zieiibl y4eOHON IPOrpamMMsl,
HE00XOAMMBIE /IS TaIbHEHIIero o0y4eHus, 1
MOYKET IPUMEHATH M1OJIy4YEHHbIE 3HAHUS 10
00pasily B CTaHJJaPTHOM CUTYaIUH.

BricTaBisiercs: CTYACHTY, TOKa3aBIIEMy
(dparMeHTapHBIN, pa3pO3HEHHBII XapaKTep
3HaHWH, JONYCKAIOUIeMy OIIMOKU B
dopmynrpoBKax 0a30BbIX MOHATHH, HAPYIICHHS
JIOTHYECKON TIOCIIEIOBATEIILHOCTH B 3JI0KEHUH
IPOrpaMMHOT0 MaTepuaa, ciado BiIageeT
OCHOBHBIMH pa3ziellaMH y4eOHOH MporpaMmel,
HEOOXOIMMBIMU IS TATbHEHIIIET0 O0Y4EHHS U C
TPYZOM MPUMEHSET ITOJTyIeHHBIC 3HAHUS JaXKe B
CTaHJapTHOU CHUTYAIIHH.

HCYAOBJICTBOPUTECIILHO

BeicTaBisiercs cTyaeHTy, KOTOPBIA HE 3HAET
OoJIbLIIel YaCTH OCHOBHOTO COJEpXKaHUs yueOHOM
IIPOrpaMMbl TUCLUIUIMHBI, JOITYCKaeT rpyonie
olMOKH B (hOPMYIMPOBKAX OCHOBHBIX IPUHIUIIOB
Y HE yMEET HUCII0JIb30BaTh 10Jy4YECHHbIE 3HAHUS
IIPY PELICHNUN TUIIOBBIX 3a/1a4.

BricTaBnsieTcsl CTyI€HTY, KOTOPBIA HE 3HAET
OCHOBHOTO COJIep»aHus y4eOHOM mporpamMmbl
JMCLUIUIMHBL, JONMYyCKaeT rpy0eiiine onmmoKky B
(dopMynupoBKax 6a30BbIX NOHATUN AUCHUILIIMHBI U
BOOOIIIEe HE UMEET HaBBIKOB PEIICHUS TUITOBBIX
MIPAKTUYECKHX 3ajau.

BpeMsl IPOBEICHUS

5. MeToauyeckue MaTepuaJibl, Onpeaesiioue nNpoueaypbl olleHHBAHUS 3HAHUN, YMeHUH,
HABBIKOB M (WJIH) ONBITA eATEJILHOCTH

[Ipu mpoBeneHUWU YCTHOTO »JK3aMeHa oOydarlieMmycs TMpeaocTaBisercs 45 MUHYT Ha
noAroToBky. Ompoc oOydvaromierocs mo OWieTy Ha YCTHOM dK3aMeHEe He JOJKEH MPEBBIIIAThH
JIBYX aCTPOHOMUYECKUX YACOB.

9K3aMeHa OOydarommecs MOTYT IOJb30BaThCs  IPOTPAMMOM
JTUCITUIIMHBL, & TAKXKe JTI000M CIIPaBOYHOM JTUTEPATYPOH.




