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1 Hesu u 3agaun U3y4eHusi AUCUMIJIMHBI (MOIYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

enpto OCBOEHUSA IUCHUIUIMHBI «l eHeTHueckas WHXEHepHs OakTepuil» sBIsEeTCS
dbopMUpOBaHHE Y CTYACHTOB MPO(PECCHOHAIBHBIX KOMIIETCHIIMM B TPOU3BOACTBEHHOMH,
MOHHMTOPUHIOBOW W HCCIIEOBATEIbCKOM NEATENbHOCTH, a TaKKe aHaIU3 (PyHIaMEHTAIbHBIX
3HAHWM, HAMpaBJICHHBIX Ha pacIIUpPeHHe TPEJCTaBICHUH 00 OCHOBHBIX METOJaX H
BO3MOXKHOCTSIX T€HETUYECKOM MH)KEHEPUH Ha IPUMEpEe MPOKapUOT.

Jlnst  BBICOKONPO(ECCHOHANBHONW  TOATOTOBKM  BBIMYCKHMKAa Kypc «l'eHeTmueckas
UHXKEeHepusi OakTepwil» BaxeH Mg yriayOJeHHOro TOHMMAaHUS CTyJeHTaMH-OMOoJIoTaMu
MPUHIIMIIOB OPTaHU3AINH U (YHKIIMOHUPOBAHUS MUKPOOHOU KiIeTku. [ eHeTHuueckas nHKEeHepus
OakTepuil TECHO CBs3aHA C MOJCKYJISpPHOW Owosoruei, Gu3nosorued u OMOXUMHUEH
MUKpPOOPTaHU3MOB.

BaxkHOCTD CBSI3M TEHETHYECKOW OpraHu3allid MHUKPOOHOW KIeTKM W e (YyHKIIWH,
HEO0OXOUMOCTh TOHUMAHUSI OCHOBHBIX MPHUHIIUIIOB M MYTEH, a TaKkKe TOYEK MPAKTUIECKOTO
NPUMEHEHUS ONpeleisieT aKTyaJbHOCTh M3Y4YeHHS JUCHMIUIMHBI B paMKax JaHHOU
OakaaBpCKOM MPOTrPaMMBI.

1.2 3agaun TUCHUILIHHBI

OcHOBHBIE 3aJlaud JTUCLUIUIMHBL C(HOPMHUPOBATh Yy CTYAEHTOB: 0a30BOE MBIIICHHUE,
oOecrieynBaromee  OpeACTaBICHUs 00  OCOOCHHOCTAX  CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHu3alii FeHOMOB IPO- U 3yKapuoT, (paros; ciocOOHOCTh MOHUMATh MPUHIUIIBI OCHOBHBIX
METOI0B MOJIEKYJIIPHOTO KJIOHHPOBAHUS; CHOCOOHOCTh HCHOJB30BATh TCHETUYECKUE METO[IbI
KOHCTPYUPOBaHMs IUTAaMMOB OakTepuil ¢ 3aJaHHBIMM CBOMCTBAMH; pa3BUBaThb y CTYJEHTOB
YMEHHUSI HUCMOJIb30BaTh  COBPEMEHHYIO ammapaTypy ¥ BBIYMCIUTEIbHbIE KOMIUIEKCHI JUIS
BBINOJIHEHUST OHMOJIOIMYEeCKUX paldoT; IOKa3aTh MEPCHEKTUBBI IMPUMEHEHHsS] T'€HETHYECKUX
METO/IOB B PA3IUYHBIX 00JACTAX KU3HEACATEILHOCTH YeJIOBeKa (IIPOMBIIIIEHHOCTh, CEIbCKOE
XO035IMCTBO, HAyYHBIE MUCCIEOBAHUSA U T. [1.);pa3BUBaTh y CTYJEHTOB HABBIKM PabOTHI C yueOHOM
Y Hay4YHOU JIMTEPATYPOH.

1.3 MecTo aucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HNucrunnuHa «['eHeTrndeckas MHXEHepUs OaKTepHi» OTHOCUTCS K 4acTH, (OPMHUPYEMO
y4aCTHHKaMU 00pa30BaTeNbHBIX OTHOWIEHWH, broka 1 «Aucuumimmuel (MOIYyJH)» y4eOHOTO
wiaHa. Kypc «I'eHerndeckass MHXKeHepHsl OakTepuil» BakKeH Ui CTYJEHTOB-MHUKPOOUOJIOrOB,
CHEeUUATU3UPYIOMUXC B 0071acTH OMOTEXHOIOIUK U 00Imed mMukpoOuonmoruu. s ycBoeHHS
Kypca CTyJACHTY HEOOXOIUMO OPHEHTHUPOBATHCS B MpoOsiemMax oOImer MHUKpOOHOJIOTHH,
O0MoXuMuM, (HU3MOIIOTUM MUKPOOPTraHU3MOB. VIMETh HaBBIKM CaMOCTOSATENbHON paboThl ¢
JUTEPATypoH, BKIIOYas MEPUOAMYECKYI0 HAyuyHYI0 JIUTEpaTypy MO OaKTepHOJIOTHH H
OMOTEXHOJIOTHM, a TaKXKe HAaBBIKM pabOThl C DSJIEKTPOHHBIMH CPEACTBAMH HH(POPMALIUH.
N3yuennto puctumianHbl «l'eHeTHueckass HHXKEHepHusl OakTepuil» NpeAlIECTBYIOT TaKHe
JTUCLUTUTMHBL, KaK « BHOXMMHUS ¢ OCHOBAMHU MOJIEKYJISIpHOW OHonoruny, «['eHeTHKa 1 CeneKkuus»,
«MukpoOHOI0rus ¢ OCHOBAaMH BUPYCOJIOTMU U OMOTEXHOJIOIMU», KOTOPbIE M3y4yaroTCs, B TOM
yncie, B pamkax HanpasieHus 06.03.01 «buonorus». Marepuanbsl JUCHUIUIMHBI UCIOJIB3YIOTCS
CTYJACHTaMH B Hay4yHOW pa0oTe NpH NOArOTOBKE BBINYCKHOM KBaIM(PHUKALMOHHON pabOThHl U
KpailHe BaXXHbBI B OCYIIECTBICHHHM IPAKTHYECKOW JESITEIbHOCTH OakaiaBpa OHOJOTHH
(MuKpOOHOIOTHN).

1.4 IlepevyeHb MIaAHMpPYeMbIX Pe3y/JbTATOB OOyYEeHHUS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne pnaHHOW ydeOHOW AWCHUIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y
00y4JaIMIUXCsl CIEAYIONUXKOMIICTCHIIUNI:

Kox n HanmeHOBaHME HHANKATOpA Pe3ynbraThl 00y4eHNs IO TUCIUTIIIHE




IK-1 Crnocoben TBOPYECCKU HCIIOJIb30BATh B Hay‘IHO-HCCHeHOBaTeHLCKOﬁ JACATCIPHOCTH 3HAHUC (byH,HaMeHTaJ'ILHLIX
PpasaciioB OHOJIOTHYECKUX U YKOJIOTHUYECKUX JUCHUIIINH.

HIIK-1.1. Bnageet coBpeMeHHBIMU
UH(POPMALMOHHBIMU PECYPCaMHU
OHOJIOrHYECKOTO U DKOJIOTHUECKOrO
CoJIep>KaHus U YMEEeT UCIOJIb30BaTh
UX B IPO(ECCUOHATBHOM
JIeATEeILHOCTH.

3HACT MYyTHU MNOHCKA COBPEMCHHBLIX I/IH(l)OpMaIII/IOHHLIX HCTOYHUKOB I'CHHO-
I/IH)KCHGI)HOﬁ HarpaBJICHHOCTH.

ymeeT MPUMCHATH B HpO(l)eCCHOHaHLHOi/'I MPIKpO6PIOJ'IOI‘PI‘-IeCKOI>i
ACATCIBbHOCTH 3HAHUA O CTPOCHHUU TICHCTHYCCKOI'O armapara Iipo- U
OYKapHuoT, HOJYUYCHHBIC U3 COBPEMCHHBIX I/IH(i)OpMaIII/IOHHLIX.

BJIaACCT OCHOBHBIMH TI'CHHO-UHKCHCPHBIMU [IOHATUAMU U [pUCMaMU
pa6OTLI B JCATCIIBHOCTH B MI/IKp06I/IOJ'IOI‘I/I‘-IeCKOI71 na60paTopHH.

UIIK-1.2. Bnageer
SKCIEPUMEHTAITBHBIMA METOAAMU
WCCIIeTOBaHMM (1T0 TEMaTHKE
MIPOBOJAMMEBIX Pa3pabOTOK).

3HAET IKCICPUMCHTAIBLHBIC METOJBI BBISBICHHUS PACIIONIOKCHHS I'CHOB Ha
OaKTepHaTbHOM XPOMOCOME.

yMEET HCIIOJIb30BAaTh MCTOIbI CO3JJaHusA

PEKOMOMHAHTHBIX MOJICKYJI.

OKCIICPUMEHTAJIBHBIC

BJIAaCCTMETOJAMH TIPIMEHEHHUsI OCHOBHBIX ()EPMEHTOB B TEHETHYECKOU
WH)KEHEPHUH.

HIIK-1.3. YMeeT aHanmu3upoBaTh
Pe3yJbTaThl IKCIIEPUMEHTOB U
MIPENICTaBIATh UX B popMme
MyOIMKaLUi B pElIeH3UPYEMbIX
HAYYHBIX U3TAHUAX.

3HAET JTalbl CO3JaHHUS PEKOMOWHAHTHBIX IITAMMOB M aJTOPUTM aHAIU3BI
Pe3yIBTATOB SKCIEPUMEHTOB C X IPUMCHEHHEM.

yMeeTaHATU3UPOBATh  PE3YNbTaThl  SKCICPUMEHTOB IO
WCIIOJIb30BaHMIO BeKTOpHBIX MoJiekyn JIHK.

CO3JJaHUIO H

BIIICET CIIOCOOHOCTBIO MPEACTABIIATh PE3yIbTAThl AaHANN3A IKCIIEPUMEHTOB
M0 TEHETHYECKOll WHKeHepuu B (opMme NyOiMKaluii B peleH3UPYEMbIX
Hay4YHBIX U3/IaHHSX.

UIIK-1.4. O6namaeT HaBBIKAMHA
MPOBOJUTH JUCKYCCHH Ha HAYYHBIX
(Hay4HO-IIPAKTUYECKUX )
MEpPOMPUATHSIX, HCIIOJIH30BAThH B
poheCCHOHATIBHOMN IeATSILHOCTH
OTCUYCCTBCHHEIC U 3apyOeKHBIC
0a3bl JaHHBIX.

3HAET JTambl CO3MAaHMSI PEKOMOWHAHTHBIX MPOAYLCHTOB MPOUHCYIHHA U
uHTEep(EpOHOB UeNoBeKa Ha OcHOBe Escherichia coli n crnocoben
OPOBOJIMTH AUCKYCCHH 110 JaHHOW TeMaTHKE Ha HAYYHBIX MEPOIPHSATHSX.

ymeeT HCIIOJIBb30BaTh B HpO(i)eCCHOHaHLHOﬁ MI/IKp06I/IOHOI‘I/I‘I€CKOI71
JACATCIBbHOCTHU OTCUYCCTBCHHEBIC nu 3apy6€)KHLI€ 6a3bl JaHHBIX
KJIOHUPOBAHHLIX I'CHOB.

BJIaACCT MMOHSITUMHOM Gazoii u MCTOAUYCCKHUM anmaparom,

06CCHC‘II/IBaIOHII/IM 3(1)(1)6KTI/IBHOC OpOBCACHUN JOUCKYCCHMU Ha HayYHbIX
MEPOIIPUATUAX OTHOCHUTCJIBHO PE3YIbTATOB T€HHO-UHKCHCPHBIX
OKCIICPUMECHTOB.

WIIK-1.5. TloHumaeTr W  yMmeeT
OOBSCHATH COBPEMEHHBIC TIPOOJIEMBI
coxpaHeHus OuopasHooOpasus H
YCTOWYHBOTO IPUPOAOIIOIE30BAHHSL.

3HaeT TPHWHIUIBI HCIIOJE30BAHUS TEXHHKH pekoMOmHaHTHBIX JIHK mist
XpaHEHHS UY)KEPOTHON T'eHETHYeCKOM WHPOPMAINU [UIS COXPaHCHHS
Oropa3zHooOpasusl.

yMeeT OOBSICHATH COBPEMEHHBIC TMPOOJIEMBI COXpaHEHHS MHUKPOOHOTO
Oropa3zHooOpasusl.

BIIaJIeET  METOJaMH  KOHCTpyHpoBaHusi  pekoMmOuHaHTHBIX  JIHK,
00eCTIeYNBAIOIINX IKCIPECCHIO KIOHHUPOBAHHBIX T'€HOB, JUIS YCTOWYMBOTO
PHUPOAONOIH30BAHUS.

Pe3y.]'II)TaTI)I 06yLIeHI/I5[ Mo JUCHUINIIMHE OJOCTUTAIOTCA B pPaMKax OCYIICCTBIICHHSA BCCX

BUJOB KOHTAKTHOH H

CaMOCTOSITENIbHOW ~ paboThI

0o0ydJarmuxcsi B COOTBETCTBHH C

YTBEP’KACHHBIM YYEOHBIM IJIAHOM.

Nunukaropel

JOCTHIXKCHUA

KOMIIETEHIIMH  CUYMTAIOTCS  C(POPMUPOBAHHBIMU  IIpU

JOCTHKEHUHN COOTBETCTBYIOLIUX UM PE3YyJIbTAaTOB O0OYUEHHUS.

2. CTpyKTYypa U cofepKaHue JUCHUILIIHHBI

2.1 PacnipegesieHne TPyA0EMKOCTH JUCHHUILIMHBI 110 BHAaM pador

OO6mast Tpya0€MKOCTh AUCIUIUTMHBI cOCTaBisieT 4 3adeTHbie enuHuIbl (144 daca), ux
pacnpe/elieHre 1o BUiaM palboT MPEICTAaBICHO B TaOIuUIIE

Bunpt padot Bcero ®dopma o0yyeHust
4acoB OYHO- 3a04yHas
otHas 3a04Has
5 cemectp | X cemectp | X cemectp | X Kypc
(1acern) (Jackr) (Jackr) (1ackrn)
KonTakTHas pa0oTa, B TOM 4ucie:
AyauTopHble 3aHATHSA (BCero):
3aHATHS JIEKIIMOHHOTO THIIA 18 18




Buapt pador Bcero dopma o0yyeHust

4acoB OYHO- 3a04yHas
OYHast
3a04Hast
5 cemectp | X cemectp | X cemectp | X Kypc
(gacsr) (gacsl) (gackl) (gacsr)

na6opaT0pHLIe 3aHATHUA

NPaKTUYECKHE 3aHITUS 18 18

CCMHMHAPCKUC 3aHATUS

Wnas koHTakTHasi padoTa:

Konrpoiss camocrositensHoit pabotsl (KCP) 6 6

[Ipomexytounas arrecraums (MKP) 0,3 0,3
CamocTosiTe1bHasi padoTa, B TOM YHCJIe:

Pedepar/acce (moaroroska) 10 10
CamocrostensHoe n3y4yeHue paszenos,

CaMOIIOArOTOBKa (IpopaboTka W IOBTOpEHHE

JICKLIUOHHOI'O Marepuaia u Marepuaia 22 22

Y4eOHHUKOB U Y4EOHBIX MMOCOOWM, MOATOTOBKA K
71a00PATOPHBIM 3aHATHUSIM, KOJUIOKBUYMAaM U T.1I.)

Brimonnenue WHJVMBHUIYaJIbHBIX 3aJaHAN 10 10
(moaroToBKa COOOIIEHUH, MPE3SHTAITHH)
IToaroToBKa K TEKyIeMy KOHTPOJIIO 24 24
KonTpoas:
IToaroToBKa K 3K3aMeHy 35,7 35,7
Oomas qac. 144 144
TPYAOEMKOCTh B TOM 4HCJIe 2.3 2.3
KOHTAKTHasi padoTa
3a4. e 4 4

2.2 Copep:xanve TUCUMUIIIMHBI
Pacnpenenenne BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3zaeaaM JUCLIUTUIUHBL
Paznenb! (TeMbl) TUCIMIUIMHBL, H3y4daeMbie B 5 cemectpe (3 kypce) (ouHast hhopma 00ydeHus )

KonugectBo uacos
Bueayaut
Ne HaumenoBanue paznenos (Tem) AyauTopHas opHyasi
Bcero pabota
pabora
J 113 JIP CPC
1 I'enernyeckast HH)KEHEPHUS - JTOCTHXKEHHUS, ITPOOIIEMBI, 12 5 5 8
HNEepPCHEKTUBBL.
2. CTpyKTypHO - (YHKIMOHAJIbHAsI OpPraHU3alHsl TEHOMOB. 12 2 2 8
3. OCHOBHBIE 3Talbl CO3/IaHUs] PEKOMOWHAHTHBIX MOJICKYIL 12 2 2 8
4. DepMEeHTBI, UCNOJIb3YEMBIE B TEHETUUECKOM KOHCTPYHUPOBAHUH. 22 4 4 14
5. BekTophl B reHeTHUECKOM KOHCTPYUPOBaHUH. 22 4 4 14
6. OkcIpeccus Uy>KepOAHBIX T€HOB B KIETKE-PELUNHUEHTE. 22 4 4 14
HUTOI'O no pasdenam oucyuniurvl 102 | 18 18 66
Konrpoiss camocrositensHolt pabotsl (KCP) 6
[pomexytounas arrecraums (MKP) 0,3
IToAroTOBKA K TEKYLIEMY KOHTPOJIIO 35,7
OO1mas TpyI0eMKOCTb 110 AUCIMIUINHE 144

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapsl, JIP — maGoparopHbie
3anatusi, CPC — camoctositensHas paboTa CTyJeHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUUILTAHbBI
2.3.1 3ausaTHA JEeKIIHOHHOI0 THIIA
HaumenoBanue pasnena

dopma TeKyIero

Ne Copeprxanune pasaena (TEMBI
(Tembl) sep pasnena ( ) KOHTPOJIS
1. [I'enermueckas I'enernueckas umxenepusi. Onpenenenue nousTus. OCHOBHBIE vy
HHXEHepus - 3amaun. ['eHetuueckass  umHxeHepus.  JloCTikeHuss

JIOCTHXXEHUsI, TIPO0JIeMBl, [riepcrieKTUBBL. Mcropus co3gaHust nmepBod peKOMOWHAHTHOM
HEPCIEKTUBBL. JHK. Pab6oter II. Bepra c corpynuukamu. buonorunueckas




HaumenoBanue paznena
(Tembl)

Coneprkanue pazjena (Tembl)

®dopma TeKyIIero
KOHTPOJA

0€30MacHOCTh M I'eHHAsI HWHXXCHEpU.

CtpyKTypHO-
(byHKIMOHAIbHAS
OpraHu3aiysi FeHOMOB.

Opranms3anuss ~ OakrtepuaidbHOro  reHoma.  OcoOeHHOCTH
pACIIOJIOKEHUsI TCHOB HAa  OaKTEpUANBHOW  XPOMOCOME.
OCOOCHHOCTH TPAHCKPUIIIMKA W TPAHCISAIMH y MPOKAPHOT.
JIHK-monmncomubpie kKoMIutekchl. CTpykTypa OakTepHaabHOTO
omepoHa. PeryisTopHsIe U CTPYKTYpHBIC TeHEI. IS — 37IeMeHTHI
u  TpaHcmo3oHbl. Ompenenenue moHsATUA.  CTpyKTypa.
Vcnonp3oBaHne B~ TEHETHYECKOM  KOHCTPYHPOBaHHH.
[TnazMupl. OnpenencHne TTOHSITHSL. OcobeHHOCTH
opranmzanuu 1azmuanon JHK. Ilnasmunsl. Pacnpenenenue
o GYHKIHSM. Hcnonp3oBanue B T€HETUYECKOM
KOHCTpyupoBaHun.  bakrtepuodarn. Ymepennole  (army,
npogaru. Mcnons30BaHre B TCHETUYECCKOM KOHCTPYUPOBAHHH.
I'enom sykapuor. OcobenHocTH opraHm3anuu. OTIHYUS OT
OaktepuanbHOro reHoMa. CTPYKTypHBIE TEHBI DSYKapHOT:
BHYTPECHHSIA OpraHM3anusa. OK30HBL. MHTpoHBI. MexaHH3M
cravicuara PHK sykapuor.

v

OCHOBHBIE dTATIBI
CO3[aHuUs
PEKOMOMHAHTHBIX
MOJICKYJI.

[TpuHIHTIBI CO31aHus PEKOMOMHAHTHBIX MOJIEKYJI.
Metomuueckue moaxoapl. OCHOBHBIE METOIBI TONYyYCHUS
IE€HOB IS KJIOHUPOBAHUSI. Brigenenne IE€HOB
(hpakImoOHUPOBAHUEM XPOMOCOMHOM JHK u ux
naeHtudukanus. CHHTE3 TEHOB C IOMOIILI0 OOpaTHOM
TpaHCKpHUNTa3bl. lIpeuMmyIlnecTBa W HEJOCTAaTKH. XHMHKO-
(epMEHTATUBHBIA CHHTE3 TEHOB. [IpWHOMIBI CO3AaHUS
PEKOMOMHAHTHBIX [ITAMMOB.

DepMeHTHI,
UCIIOJIb3yEMBbIC B
TeHETHYECKOM
KOHCTPYHUPOBaHUH.

OcHOBHBIC ()epPMEHTBI, HCIIOIb3yEMBIC MPH KOHCTPYUPOBAHHH
PEKOMOMHAHTHBIX MOJICKYJ. DHJOHYKIICa3bl PECTPUKIIUH.
Homenknarypa. Ilomydenue. buonorudeckoe 3HaueHUe.
DHJIOHYKJIea3bl PECTPULKUU 2 Kjacca, MX HCIOJIb30BAHHUE B
TeHETHYECKOM KOHCTpyHpoBaHUH. Hykieasbl, HCHOIb3yeMbIe
B TE€HETHYECKOM KOHCTPYHUPOBAHHUHU JJIS1 MOAU(DHUKAIINN KOHIIOB
JHK. Ilemounas ¢ocdaTaza ©u TOTUHYKICOTHIKHHA3A.
Uctrounuku nonyuenus. Oyukuuu. [Ipumenenue ans uenei
TEHETHIECKOTO KOHCTPYHUPOBAHHS. TepmunanbHAs
JIe30KCHHYKIeoTHAMITpanchepasza.  DyHKIMH, MEXaHU3M
JIEHCTBUSL. Hcnonb3oBanue B TEHETHUYECKOM
KOHCTPYUPOBaHUHU.

DepMeHTHlI,
UCIIOJIb3yEMBbIC B
TeHETHYECKOM
KOHCTPYHPOBaHUH.

JHK-nonnmepasza-1 u ¢parmenr KienoBa, crtpykrypa u
byHKIMN. Hcnons3oBanue B TE€HETUYECKOM
KOHCTPYUPOBaHUU. PHK-3aBucumas JHK-nonumepasa
(oOparHas TpanckpuiTaza). CTpyKTypa U MEXaHH3M JICHCTBUSL.
JHK-nuraza.  Crtpyktypa ©  (QyHKOMM B KJETKe.
Hcnons3oBanue B reHerndeckoMm KoHcTpyupoBanuu. JIHK-
JUTa3pl  KHIIEYHOW mamouku u  dara T4, Mexanusm
(YHKITMOHUPOBAHUSL.

BekTopHBIE MOJEKYITHI B
TCHETHYECKOM
KOHCTPYHPOBaHHUH

Orambl cO3MaHUS PEKOMOWHAHTHBIX INTaMMOB. (OCHOBHBIE
meronbl JurupoBanus JIHK. CummBanme 10 «IMNKUMY H
«ryneiM» KoHmaMm. OcHOBHbIe Metoabl JmrmpoBanus JIHK.
KonHekTopHbIil MeTon W MeTOA JHUHKEpOB. BekropHas
monekyna JHK. Omnpegenenne nonstusa. OCHOBHBIE
TpeOOBaHUs, MPEHbSABIAEMbIE K  BEKTOpY. [IpHHIMIIEI
KOHCTpyupoBaHusi BekTopHoW Mousekyiasl JIHK. Ilnazmuna
PBR 322. Bekropel Ha ocHoBe miazmuanoit JIHK.
IIpeumyniecTBa R- mia3smug Kak BEKTOPOB.

BekTopHBIE MOJEKYIIHI B
TCHETHYECKOM
KOHCTPYHPOBaHHUH

Bektoper Ha ocHoBe ¢arosoit JHK. IIpeumymectBa wu
HEOCTaTKHA. BeKTOpHl BHEAPEHHS M BEKTOPHI 3aMEIIEHHUS.
Vcnonp30BaHHe TPAaHCIO30HOB TMIPH CO3JAaHUH BEKTOPOB.
Coznanue BeKTOpoB Ha ocHOBe ¢aroB. JIamOna-dar. dazmuasi
u KocMuAsl. IpuHIWIBI co3maHus W MpUMEHEHHe. BeKTops
kioHupoBanus. OcHoBHBIE TpeOoBaHMs. [TOHATHE O €MKOCTH




HaumenoBanue paznena
(Tembl)

Coneprkanue pazjena (Tembl)

®dopma TeKyIIero
KOHTPOJA

BekTopa. BekTopsl akcmpeccun. OCHOBHbIC TpPEOOBAHUS K
BCKTOPY 3KCIIPECCHU.

Dkcnpeccus
4y)KEPOIHBIX TEHOB B
KJIETKEe-pELUIIHEHTE.

Koncrpyuposanue pexombunantHbix JJHK, obecnieunBarommx
OKCIPECCHI0O  KJIOHHUPOBAHHBIX  TeHOB.  HyKII€OTHAHBIC
nocienoBarensHocTr JIHK, oGecrieunBaromniye TpaHCKPHUTIITUIO
W TPaHCIHIUIO KJIOHHUPOBAaHHBIX TEHOB. [IpoMOTOpEI,
HCTIONIb3yeMble B KOHCTpYyHpOBaHUU pekoMOuHaHTHBIX JIHK.
Nx mHasHwauenme wu Kiaccudukanusa. [IpemmymectBa
HEJOCTaTKM PpasziIMYHBIX THIIOB TPOMOTOPOB. Bmumopas
cneuuduunocts PHK-nonmnmepas. TpeboBaHust K mpoMoTopy.
CrnocoObl  KOHCTpyupoBaHusi — pekomOuHanTHBIX  JIHK,
obecrieunBaronue 3¢ PEeKTUBHYIO TPAHCIISILUIO
KIOHUpOBaHHBIX  reHoB.  llocnemoBarenbHocts  Illaitn-
JlenrapHo u ee ponb B obecnedeHuH TpaHcasiuuu. CrnocoOb
BBeleHUsT pekoMOmHaHTHBIX JIHK B KIIETKY-pelUITUECHT.
Tpanchopmarmst. Tpancheknus. Tpanchopmarust KIETOK-
penunueHTOB. [lOBBIIEHHE KOMIIETEHTHOCTH KIETOK IIPH
BBeneHnn pexomOuHanTHOW JIHK. OcobeHHOCTH dKCIpeccuu
TCHOB UY)KEPOIHBIX KOPOTKOLEHOYEYHBIX IOIUIECNTHAOB B
OaKTepHUsX.

Dkcnpeccust
4yKEPOTHBIX TCHOB B
KJICTKE-PEIUITUCHTE.

Co3manne  peKOMOMHAHTHBIX  NPOAYLEHTOB  HHCYJIMHA
(mpowHCyiMHA) 4YeloBeKa Ha OcHoBe Escherichiacoli.
Co3manue  MHUKPOOHBIX ~ IITAMMOB -  MPOJYIEHTOB
nHTEp(EPOHOB YENOBEKa, IpaKkTHYeckoe 3HaueHue. Cxema
KOHCTPYHMPOBaHUS NpOAylLeHTa aib(a-uHTepPepoHa Ha
ocHoBe  Escherichia coli. Pomb  KIETKH-XO35lMHA B
peryiaMpoBaHuM  dKcmpeccun — pekomOunantHeiX  JIHK.
MHUKpOOpPTaHU3MBI,  HCIIOJNB3yeMbIE Ul  KJIOHHPOBAHHS
qy)KEPOJHBIX  T€HOB.  BHyTpHWKIETOYHBIE  MHPOTEHHA3BI
Oaktepuil. VX 3HaUeHHE AN KICTKH-XO35IMHA W BIUSHHUE Ha
YPOBEHb 3KCIPECCHHM Ty>KEPOAHBIX TeHOB.Mcnonb3oBaHue
TexHUKH pekomMOmHaHTHBIX JIHK mms xpaneHus dykepoIHoi
reHerndyeckod wuHpopmanuu. [IpuHIMOBI co3gaHus OaHKOB
reHoB (kinoHotek). Cucrema Kpucnep 3ammrer OakTepuil oT
¢aroB. IlepcHeKTHBBI HCIOJIB30BaHHUS JUIS  KOPPEKLMHU
T€HOMOB.

Yernsriit onpoc (Y)

2.3.2 3aHsATHS CEMHUHAPCKOT0 TUNA (IPaKTHYeCKHe padoThl)

HaumenoBanue pasnena
(Tembl)

TemaTuka 3aHATHI/PabOT

dopma TeKymiero
KOHTPOJIA

T'eneTnyeckas
WHXXEHEPUS -
JIOCTIDKEHUSI, IPOOJIEMEI,
MEPCTIEKTHUBBI.

HcTtopus BO3HHMKHOBEHHMS METOJOB TE€HHOH HHXECHEPHUU
Paborer bepra c¢ corpynHukamu. CraHOBIEHHE T'€HHOMH
WH)KCHEPUH KaK HayKH. 3HAKOMCTBO C XapakTepoM paboThl B
MOJIEKYJISIPHO-TEHETHUECKOM J1a0opaTopuu. 3ajaud M LEJH.
TpeboBanuss k Ouobe3omacHOCTH. OCHOBHBIC JOCTIIKCHHUS
TeHHOW WHXeHepuHu. BOo3MOXXHOCTH TpaHChHOpMalu KIETOK
MHKPOOPTaHHU3MOB, PACTCHUH, JKHBOTHBIX.

V,P

CTpyKTYypHO-
(yHKIIMOHATEHAS
OpraHu3aIisi FeHOMOB.

Opranm3anns TeHOMa NPOKApHOT. PacmonokeHne TeHOB Ha
OakTepua’dbHOW XpoMocoMe. [S-aeMeHTBl W TPaHCIIO30HEI.
Opranm3anuss TeHOMa  JYKapuoT, MHOXXECTBEHHBIE W
YHHUKaJbHBIC TeHbl. OCOOCHHOCTH PEeTYISAINHA TPAHCKPHUIIIINN B
TeHOMaxX TpO- W 3YKapuOT. DK30H-MHTPOHHAS OpraHM3alus
reHOB 9JykapuoT. Cucrembl cipiaiicudra.  OpraHu3anus
onepoHoB y Oakrepuii. JTHK- nonucoMHbIe KOMILICKCHI.

OCHOBHBIE ATaIbI
CO3JaHHSs
PEKOMOWHAHTHBIX
MOJICKYJL.

OCHOBHBIE NPUHLMIIEI CO3/IaHHUSI PEKOMOMHAHTHBIX MOJIEKYJI.
Meroapl Moy4eHUss T€HOB Ul KJIOHMpOBaHUs. Bwinenenue
reHoB u3 xpomocomuoi JIHK, ux dpaxkunonupoBanue u
UACHTUDUKAIHS (On0TTHHT-THOpH IU3ALIHS,




No HaumenoBanue pasnena TemaTuKa 3ansTHiH/paboT ®dopma TeKyIIero

(Tembl) KOHTPOJIA
HMMYHOJIOTHUECKHE MeToAasl U fp.). CHHTe3 TeHOB Jyis
KJIOHMPOBaHMSI C IIOMOIIbIO OOpaTHOW TPaHCKPUNTA3bl M
XIUMHKO-(pepMEeHTaTHBHBIM cuHTe3. llonmmMmepasHas IemHas
peakius. 3HaAKOMCTBO ¢ Meromamu BbieneHus JIHK,
TIPUHITUTIOM paboTHI aMITTU(PUKATOPOB JJHK u
TOPU30HTAIBHBIM  dJIeKTpodope3oM mnpoxaykroB IIIIP B
arapo3HOM rele.

4. |DepMeHTHI, depMeHTHlI, HCTIOJIb3YEMbIE B TE€HETUYECKOM V,P
HCIIOJIb3yEMBIE B KOHCTPYUpPOBaHUW:  ODHAOHYKIea3sl  pectpukiuu, JIHK-
TeHETHYECKOM JUrasel, Hykieasel Uit moaupukaimuu koo JIHK.
KOHCTPYHUPOBaHUH. CTpyKTypa U OCHOBHbIE (D)YHKIMH (EPMEHTOB, NPUMEHEHHE B

Pa3JIMYHBIX BUAAX KIIOHHPOBAHMUSL.

5. |®epMeHTHI, JHK-nonnmepaza 1.  ®parmenr Knénoma, oOparHas V,P
UCIIOJIb3YEMBIE B TpaHCKpUITa3a, HyKJIeoTuauiTpaHcdepasa,
TE€HETUYECKOM nonuHykiaeotTuakunasza u ap. JHK-nuraser. CrtpykTypa u
KOHCTPYHUPOBaHHH. ¢yskopn B KiIeTke. lMcmonp3oBaHHWE B TEHETHYECKOM

koHcTpyupoBanuu. JIHK-nurasel kumeqHol NaJIOuKd U dara
T4. Mexaau3M (YHKIIMOHUPOBAHUSI.

6. |Bexropubie Monekynbl B |[CTpykrypa (aroBoro reHoma. [Imasmugpl. CTpykTypa u Vv,P
TE€HETUYECKOM ¢ysakun. [IpuHunel co3ganus BeKTOpHBIX Mojekyn JIHK.
KOHCTPYHUPOBaHHUU TpeGoBanuss K BeKTOpaM OOs3aTeNbHBIE U IKEJATEIbHBIE.

[TonsiTne 0 eMkocTH BekTOpa. Pa3Mubl U KOCMUIBL.

7. |BektopHbie MonieKkynbl B (Parn W miua3Muabl KaK OCHOBa JJIsl CO3[AHUS BEKTOPHBIX V,P
TE€HETUYECKOM mosekyn JIHK. IS-anementst u tpancnosonsl. Col- m R-
KOHCTPYUPOBAaHUH TUTa3MHU/IBL.

8. |Dxcnpeccus Bexrtopel skcnpeccuu U BEKTOpPHI KioHUpoBaHus. Co3naHue V,P
YyKE€pOJHBIX T€HOB B TeHETUYECKUX KOHCTPYKLMH Ul cHHTe3a OelIKOB 4ejoBeKa B
KJIETKe-PEeLIUITHEHTE. OakTepHajbHON KieTKe. BrIOOp mpoMOTOpOB, HEOOXOAUMOCTD

BBeseHUs  mocienoBarenbHoctr  [laiin-Jlenrapuo s
obecrnieuennst 3QpHEeKTUBHOCTH TPAHCKPHUIIIMH M TPAHCIISILIUH.

9. |9kcmpeccus Tpanchopmarmsi  KICTKH-perIHUeHTa.  KOMIIETEeHTHOCTH Vv,P
qy>KEpOIHBIX TCHOB B KJICTOK-PEIUTTHECHTOB. OTt60p KIIETOK, HECYIIHNX
KJIETKE-PELUITHEHTE. pexomOuHanTHbie JTHK.

Ycrasiit onpoc (Y), Hanucanue pedepara (P).
[Ipy  W3YYEHUUOUCHUIUIMHBI ~ MOTYT  TPHUMEHSTCS  DJIEKTPOHHOE  OOyueHHeE,

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOJIoruH B cooTBeTcTBUM ¢ DT'OC BO.

2.3.3 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)
KypcoBble paboTsl HEe TPEeLyCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevyeHH sl A CAMOCTOATEIbLHON padoThI
00y4YaIIUXCS M0 JUCHHILINHE (MOIYJII0)

HepequL y‘le6H0-M€TOL[I/I‘-ICCKOFO obecrneueHus JUCHUILIIUHBI I10

Ne Bug CPC BBITIOJTHEHHIO CAMOCTOSTENILHOM PaboThI

1 Hamucanue peq)epaTOB MCTO,HI/I‘IGCKI/IC PEKOMCHAAIIUH 10 OpraHru3alun CaMOCTOSTEIbHOMI pa6OTLI
CTYACHTOB Kaq)e,upm T'CHCTHKH, MI/IKp06I/IOJ'IOFI/II/I u 6I/IOXI/IMI/II/I, YTBCPIKACHHBIC

kagenpoii nporokos Ne 07 or 18.02.2021 r

2 |Iloaroroska
MYJIbTUMEIUAHBIX
MpE3CHTAINI

MeToauyeckie peKOMEHIAINH [0 OPTaHU3aIUH CAMOCTOSTEIEHOW PadOTHI
CTy/IeHTOB KadeIpbl FeHETHKU, MUKPOOHOJIOTHH U OHOXHUMHH, YTBEPIKICHHbIC
kadenpoii mpotokoa Ne 07 ot 18.02.2021 r

3 |CamormoaroroBka Meronndyeckue peKOMEHIAIMK M0 OPTraHWU3alid CaMOCTOSTEILHON pabOThI
CTYICHTOB Ka(eapbl TCHCTUKH, MUKPOOHUOJOTHH U OMOXHMHH, YTBEPIKICHHbIC

kadenpoii mpotokoa Ne 07 ot 18.02.2021

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYyYaroLIUXCS W3
Yrcla UHBAJIMJIOB U JIML C OFPaHUYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocraistoTcs
B popMax, aanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbsS M BOCHPUATHS HH(DOPMAITIH:



JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

—B MEeYaTHOM (popMe yBeTHMUEHHBIM HIPUDTOM,
— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B opme ayamodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUnist a1 ¢ HapyIIEHUsIMH CITyXa:

— B IIe4aTHOU opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:
— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B (popme ayaunodaiina.

ﬂaHHHﬁ NEPCUYCHbL MOXKCET OBITH KOHKPCTU3HUPOBAaH B 3aBUCHMMOCTH OT KOHTHUHICHTA

00yJaromuxcs.

3. Oﬁpa30BaTeJIbHI>Ie TEXHOJOIMH, NPpUMECHACMbIC IIPH OCBOCHHMHM IHCHUIIJIMHBI

(MoayJin)

[Tpu peanuzanmu yueOHOM paboOTHl MO OCBOGHMIO Kypca «I'eHeTmueckas WH)KEHEpUs

OaxTepuii» UCIONb3YIOTCSI COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOIOTHH:

—HMH(POPMAITUOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHH;
—IMPOEKTHBIC METO/IbI O0YUCHHUS;
—HCCJICA0BATCIbCKNUEC MECTObI B O6y‘IGHI/II/I;
—TpobsieMHOE 00yUICHHE

Cemectp Bup 3anstus | Vicnonb3yemble HHTEPaKTHBHbBIE 00pa3oBaTeIbHbIC TEXHOJIOTHU Konuuectso
(JL JIP, I13) uacoB
5 113 paborta B Maiblx Tpymmax ¢ LENbl0 OOCYXIEHUs OTBETOB Ha | 16

MPEUIOKEHHBIC JJISI CAMOCTOSATEILHOW pPabOThI BOIMPOCHI IO TEME
3aHATHSL.
KOHTPOJHMPYEMBIE MTPEIoaBaTeeM JUCKYCCHH MO TeMaM:

1. Hcnonb3oBanne B~ TEHETUYECKOM  KOHCTPYMPOBAHUH
OakTeprodaros.

2. CuHTE3 TEHOB C TIOMOIIBI0 OOpaTHOW TPaHCKPHUITA3HI:
MPEUMYIIECTBA U HEAOCTATKH.

3. OcHOBHBIE (DEpPMEHTHI, UCIIOIb3YEMbIE TPU KOHCTPYHUPOBAHUH
PEKOMOMHAHTHBIX MOJIEKYJI: HOMEHKJIATYpa U MOJTydeHHE.

4. Crpykrypa, GYHKIMH B KIETKE U HCHOJBb30BaHHE B
reHeTuueckoM koHcTpyupoBanuu J{HK-muras.

5. [TpenMymiecTBa M HEJOCTATKH BEKTOPOB Ha OCHOBE (haroBoit
JHK.

6. OcHoBHble MeTtoasl aurupoBanus JHK. KoHHexTOpHBIN
METOX M METOJ| TUHKEPOB.

7. IIpuHiMnsl KOHCTpyUpOBaHUA BeKTOpHOM Monekynbl JTHK.
IImasmuga PBR 322.

8. Hasznauenue, xiaccudukanus, IPEUMYIIECTBA U HEJOCTATKH

Pa3JIMYHBIX THIIOB MPOMOTOPOB, HCIOJIB3YEMbIX B KOHCTPYHUPOBAHHUU
pexombunanTHbix JTHK.

9. Criocobsr  BBeneHus pexomOuHaHTHRIX JIHK B kierky-
permnuent. Tparchopmarmst. Tpanchexuus.

10. Co3gaHne  peKOMOMHAHTHBIX  NPOIYIEHTOB  HMHCYJIHHA
(mpouHCynHMHA) YenoBeKa Ha ocHOBe Escherichia coli.

11. CxeMa KOHCTPYMpPOBAaHUS NPOAYIEHTa aib(a-mHTEphepoHa
Ha ocHOBe Escherichia coli.

12. MUKpOOpraHu3Mbl, HCHOJNb3yeMble I KIOHHPOBAHUS
qy>KEPOIHBIX T€HOB.

13. 3HaueHWe BHYTPHUKIECTOYHBIX IPOTEWHA3 OaKTepuil s

KJIETKU-XO035IMHa, BJIMSHUE Ha YPOBEHb SKCIPECCHH UY>KEPOIHBIX
TCHOB.
14. TpeboBanust Kk 0MOOE30MACHOCTH NIPU INPOBEJCHUH T'€HHO-




HNHIXCHCPHBIX pa60T.

15. Opranuzanysi TeHOMa NPOKAPHOT: PacIlojOXEHHE T'eHOB Ha
OakTepuaIbHON XPOMOCOME.
16. Opranuzanusi TIeHOMa JYKapuoT: MHOXKECTBEHHBIE U

YHUKAJIbHBIC T'CHBI.

Hroro

16

JUis nui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 30POBbs IIPEAYCMOTPEHA OpraHU3anus
KOHCYJIbTAllMi C HCIOJIB30BAHUEM DIIEKTPOHHOMU IOYTHI.

4. OneHovyHLIE

cpeacTBa A

NMPOMEKYTOYHOI aTTeCTAUNU
OreHOYHBIE CpelcTBa MpeaHa3HAueHbl IS KOHTPOJIS M OLEHKH 00pa3oBaTEeNbHBIX
JOCTIKEHUH 00y4YaloUIuXcsi, OCBOMBIIMX MpOrpaMMmy yueOHOH mucuuruivHbl «l eHeTnyeckas
WHXKEHEPUST OaKTepHil».
OHGHO‘IHBIQ Cp€acTBa BKIIIOYACT KOHTPOJIBHBIC MaT€pHUaIbl IJIA IIPOBEACHUA TEKYLIEIrO
KOHTPOJIA B (opMe3aluThl MPAKTHYECKOW pPabOThI, YCTHOTO oImpoca, pedepara, TOKIaaa-
MPE3EHTAIMH 110 TIPOOJIEMHBIM BOIIPOCAM, U MPOMEKYTOUYHOI aTTecTaluu B GopMe BOIIPOCOB K
9K3aMEHY.

TeKyIIero

KOHTPOJISt

yYCneBaeMoOCTH M

CTpyKTYypa OllEHOYHBIX CPEICTB IJIsl TEKYIIeld U MPOMEeKYTOYHON aTTeCTAlMU

HanMeHOBaHHEOIIEHOTHOTO CpeacTBa

No Kona n nammeHoBanue
PesynbraTsl 00ydeHUs . IIpomesxyTounast
n/m MHIIIKAaTOpa Texymuii KOHTPOIIb
aTTecTanys
WIIK-1.1. Bnageer 3HAeT MyTH TMOMCKa coBpeMeHHbIX | [IpakTHueckas Bomnpocsr Ha
COBPEMEHHBIMU nH(QOpPMALMOHHBIX ~ HMCTOYHHMKOB | pabora NeNel-2; JK3aMeHe
MH(OPMaMOHHBIMU T€HHO-UH)KEHEPHOU pedepar; noxnan- 1-11
pecypcaMu HaMpaBJIEHHOCTY; yMeeT | Mpe3eHTanus
OMOJIOrMYECKOTO NPUMEHATh B IPOQECCHOHAIBHON
3KOJIOTUYECKOTO MHUKPOOHOJIOTIMYECKOH
COJIEPXKAHUSA U yMEeT JIESITEIBHOCTH 3HAaHUSL O CTPOECHUH
1 HCIIONIB30BAaTh UX B TEHETHYECKOTO ammapara Hpo- U
npodecCHOHANEHON 9YKapHoT, MOTy4YCHHBIC u3
JeATEIILHOCTH. COBPEMEHHBIX MH()OPMaNNOHHBIX;
BIAZCeT  OCHOBHBIMH  TE€HHO-
WHKCHEPHBIMH ~ TIOHATHSMH U
pueMaMH paboTsI B
JIESITeNIbHOCTH B
MHUKPOOHOJIOTHYECKO
naboparopuu.
UIIK-1.2. Bnaneer | 3naer skcnepuMenTanbible | [IpakTudeckas Bomnpocs! Ha
SKCHEPUMEHTANbHBIMU METOJbI BbIsABICHUS | paboTa NoNe2-5; JK3aMeHe
METOJAaMU HCCIEIOBAHUN | pPaCHOI0KEHUS ICHOB Ha | pedepar; KoKiIaa- 12-22
(o TeMaTuke | OaKTepHaTbHOM XPOMOCOME; | TIpEe3CHTAIHS
MPOBOANMBIX yMeeT UCTIONIb30BATh
2 pa3paboToK). 9KCIIEpPUMCHTAbHBIC METOJIBI
CO3JIaHUS PEKOMOMHAHTHBIX
MOJIEKYJI;  BJaZeeT METOoJaMu
MIPUMEHEHUS OCHOBHBIX
(GepMEeHTOB B TCHETHYCCKOM
UH)KEHEPUU.
HIIK-1.3. Ymeer 3HaeT JTallbl co3panus | IIpakTuueckas Bonpocs! Ha
aHAJIU3UPOBATh PEeKOMOMHAHTHBIX IITaMMOB | | pabota NeNe3, 6-7; JK3aMCHE
pe3yabTaThl ITOPUTM aHalM3bl pE3yNbTaToOB | pedepar; IoKiIa- 23-34
3 SKCHEPUMEHTOB U 9KCHEPUMEHTOB c UX | Ope3eHTalus
HPE/ICTABIATh X B ()OpMe | IPHUMEHEHUEM; ymeer
MyOIMKanui B aHATU3UPOBAThH PE3YIbTaTHI

PELECH3UPYEMbIX HAYIHBIX
U3aHUAX.

OKCIIEPUMEHTOB II0 CO3JaHHUIO0 H
HCIIOJIb30BAHUIO BCKTOPHBIX




HaI/IMeHOBaHI/IGOHGHO‘IHOFO CcpeacTBa

No Kon u HaumenoBanue
PesynbraTel 00yueHus . IpomexyTounas
/i UHIUKATOpa Texymuuii KOHTPOJIb
aTTecTalus
MOJIEKYH JHK; BJIAJICET
CHOCOOHOCTBIO HPE/ICTaBISTh
Pe3yIbTATHI aHam3a
HKCIIEPUMEHTOB MO T'€HETHYECKOH
WHKeHEpHH B Gopme myOnukarmi
B PCUHEH3UPYEMBIX  HAYYHBIX
M3JaHASX.
HIIK-1.4. O6nanaer 3HaeT JTaIbI coznanus | IIpakTuueckas Bormpockr Ha
HaBbIKaMH TIPOBOJIUTH PEKOMOMHAHTHBIX  TPOAYIEHTOB | pabota NeNe§-9; dK3aMeHe
JIUCKYCCHUH Ha HAyYHBIX MPOMHCYNIMHA W HHTep(hepoHOB | pedepar; ToKIaz- 35-46
(Hay4HO-TIPAKTUIECKHX ) YeJioBeKa Ha OCHOBE | Mpe3eHTAIUS
MEpOTIPUATHSX, Escherichiacoli wm  crocobeH
HCIIONIb30BaTh B IIPOBO/NTH JUCKYCCUH 10 JaHHOU
npodeccroHabHOM TEMaTHKE Ha HAYYHBIX
JIeATeIbHOCTH MEpOIPHATHSX; yMeeT
OTEYECTBEHHBIE U UCTIOJIb30BaTh B
3apy0OexHbIe 0a3bl npodeccHoHaNBLHON
4 JTAaHHBIX. MHKPOOHOIOTHIECKOH
NESITETFHOCTH OTCUYECTBEHHBIC U
3apyOeKHBIE 6a3sl JTAaHHBIX
KJIIOHUPOBAaHHBIX TC€HOB; BIAJEET
MTOHATHIHOM Oazoit u
METOIMYECKIM ammapaTom,
obecrieunBaonM 3G (HeKTHBHOE
MPOBECACHUN JAUCKYCCHUU Ha
Hay4YHBIX MEPOIPUATHAX
OTHOCHTEJEHO pe3yJIbTaToB
TCHHO-WMHXKCHCPHBIX
9KCIIEPUMEHTOB.
HUIIK-1.5. [Tonumaer u 3HaeT NPUHLMIBEI HCHoNb30BaHus | IIpakTuueckas Bomnpocs! Ha
yMeeT 0ObSICHATh TexHukn pexomOnHaHTHBIX JIHK | paGora NeNe3 6-9; dK3aMeHe
COBPEMEHHBIE ITPOOIIEMBI UL XpaHEHHS  YyKepOoAHOH | pedepar; qJoKa- 46-57
COXpaHEHHS TeHEeTHYeCKOW WHGOpMAIMK JUIA | TPe3eHTaINs
O6uopa3zHo00pa3ust u COXpaHeHHWsI  OMOpa3zHOOOpa3ws;
YCTOHYHBOTO yMeeT OOBSCHATH COBPEMECHHEIC
MPHUPOAOTIOIH30BAHUS. poOIeMBI COXpaHCHHS
5 MHUKpPOOHOTO  OHOpa3HOOOpa3wus;
BJajzeeT METO/IaMH
KOHCTPYUPOBAHUA
PEKOMOUHAHTHBIX JIHK,
o0ecrieunBamIIMX  IKCIPECCUI0
KJIOHUPOBaHHBIX  TEHOB,  JUIA
YCTOMYUBOTO
MIPUPOIONIOIH30BAHUSI.

Opranuzanys 6aKTepHaIbHOTO U 3yKapUOTHYECKOTO TeHOMA.

TunoBble KOHTPOJIbHBbIE 3aJaHUsl WM HHbIe MaTepHaJbl, Heo0XoaAMMBbIe IJs
OLlCHKM 3HAHWIi, YMEHUIl, HABBIKOB M (MJH) ONBITA [EATEJbHOCTH, XapaKTEePHU3YHOIIHX
sTanbl GOpMHUPOBAHUA KOMIIETEHIUII B MpoLecce 0CBOEHNsI 00pa30BaTeJIbHOM MPOrpaMMbl

Tembl pedepaToB U TOKIAJOB-IIPE3CHTALIHIA:
JlocTrkeHus reHeTu4ecKo nHxkeHepun XX B.
HocTtrxxenus reHeTndeckoil nuxkenepun XXI B.

[TpUHIUIIBI ¥ ATAIBl XUMHKO-(EPMEHTATUBHOTO CHHTE3a T'CHOB.
[IpumeHeHre TPAHCTIO30HOB ISl CO3/IaHUU BEKTOPOB.
O6ocHOoBaHME BEIOOPA T'€HOB sl KJIOHUPOBAHUS.




Ha3znauenne m ximaccudukamuss MCIOJb3YyEMBIX B KOHCTPYHpOBaHWM pexomMOMHaHTHBIX JIHK
IIPOMOTOPOB.

[Ipeumy1ecTBa U HEJOCTATKU PA3IUYHBIX THUIIOB MPOMOTOPOB, NIPUMEHIEMBIX B T€HETHUUECKOU
WHXECHEPUH.

[lepcniekTUBBI UCTIOJIB30BaHUA 711 Koppekuuu renoMa cuctema CRISP-CAS.

Poutb keTKH-X0351HA B pEryIUpOBaHUU Kcnpeccuu pekoMOnHanTHbIX JTHK.

3a4yeTHO-3K3aMeHANIMOHHbIE MaTepHAJIbl I TNPOMEKYTOYHON  aTTecTaluu
(3K3aMeH/3a4€T)
[lepeuenp BOnpoCoOB 1l MPOMEKYTOYHON aTTecTalu (3K3aMeH):
1. Tenernueckas unxenepus. OnpeneneHue noHsaTusi. OCHOBHBIE 3a/1a4H.
2. T'enernueckas uHkeHepus. JlOCTHKEHUSI U IEPCIIEKTHUBBI.
3. Hcropus cozmanms nepBoii pekomOunantHoi JIHK. Pa6otsl I1. bepra ¢ corpynnukamu.
4. buonoruyeckas 6€30MacCHOCTb ¥ TeHHAsI HH)KEHEPUSI.
5. Opraamszanus OaktepuanbHOTO TeHOMa. (OCOOCHHOCTH PACMOJIOKEHHS TEHOB Ha
OaKkTepHaIbHON XPOMOCOME.
6. Oc0OEHHOCTH TPAHCKPHUIIINH U TPAHCIIAIUHU y pokapuoT. JJHK-monncomMHbie KOMIUIEKCHI.
7. Crpykrypa 6aKTepHaIbHOTO ONEpOHA. PerynsaTopHbIE U CTPYKTYPHBIE T'€HBI.
8. IS — smementsl u TpaHcno3oHbl. Onpexaenenue noHstus. Ctpykrypa. Mcnonb3oBaHue B
TEHETUYECKOM KOHCTPYUPOBAHHH.
9. Inasmuasl. Onpenenenue moHsATus. OcodeHHOCTH opranmu3anuu miazmuaHon JJTHK
10. Mnasmunel. Pacnpenenenne mno  ¢yHkmusMm.  Mcmonb3oBaHMe B T€HETHMYECKOM
KOHCTPYUPOBAHHUH.
11. Bakrepuodaru. VYmepenusle ¢aru, mnpodaru. Vcrnonp3oBaHHE B TI'€HETHUYECKOM
KOHCTPYMPOBAHHH.
12. T'enom sykapuot. Ocobennoctu opranuzaruu. OTanuus ot 6akTepuasbHOTO reHoMa.
13. CTpyKTypHBIE T€HBI 3YKapUOT: BHYTPEHHSSI OpraHu3amusi. DK30Hbl. IHTPOHBL.
14. Mexanusm crutaiicuara PHK sykapuor.
15. TlpuHIUIIBI CO3AaHUS PEKOMOMHAHTHBIX MOJIEKYJI. METOIMUECKHE TTOIXOIBI.
16. OcHOBHBIE METO/IbI TOJYYEHHS TE€HOB ISl KIOHUPOBAHUS.
17. Beinenenue reHoB (pakiuonupoBanueM xpomocomuoit JIHK u ux unentudukanms.
18. CuHTE3 TeHOB ¢ TOMOIIBI0 00paTHON TpaHCKpUNTa3bl. [IpenmyIiecTBa 1 HETOCTATKH.
19. Xumuko-GpepMeHTaTUBHBIN CUHTE3 TEHOB.
20. IIpuHUMIIBI CO3/1aHUS PEKOMOMHAHTHBIX IITAMMOB.
21. OcHOBHbIE (PepPMEHTHI, UCIIOIB3YEMBbIE TPU KOHCTPYUPOBAHUN PEKOMOMHAHTHBIX MOJIEKYJI.
22. Duponykieassl pectpukuny. Homenknarypa. [lonyuenue. buonornueckoe 3HaueHHE.
23. DHIOHYKJI€a3bl PECTPUKLIMM 2  KJacca, HX HCIOJb30BAaHHME B T€HETUYECKOM
KOHCTPYHPOBAHUH.
24. Hyxkueasbl, UCHIOJIb3yEMble B T€HETUYECKOM KOHCTPYHUPOBAHHMM JJIsi MOAM(UKAIIMKM KOHIIOB
JIHK.
25. llemouynas d¢ocdataza W MONMHYKICOTUIKMHA3a. VICTOYHWMKM moiydeHus. DyHKIHH.
[Ipumenenne Wi Henei TeHETUYECKOr0 KOHCTPYUPOBAHMUS.
26. TepmuHanpHas AC30KCUHYKJICOTHAMWITpaHChepaza. DyHKIMH, MEXaHU3M JECHCTBHSL.
Hcnonb30BaHne B FTEHETUYECKOM KOHCTPYHPOBAHUH.
27. NHK-momumepaza-1 u ¢parment KienoBa, crtpyktypa u ¢(yskimuu. Vcnonb3oBanue B
TEHETUYECKOM KOHCTPYHPOBAHHH.
28. PHK-3aBucumas JIHK-momumepasa (oOpatnasi Tpanckpuntasa). CTpyKTypa U MEXaHU3M
JIEUCTBUA.
29. IHK-nuraza. Crtpyktypa W (yHKIMM B KiIeTKe. Vcmonb3oBaHME B TI'E€HETHYECKOM
KOHCTPYHPOBAHUH.
30. JIHK-nura3sl kumedHo najgouku u ¢ara T4. Mexanu3m GyHKIIMOHUPOBAHUS.
31. Dranbl co3naHusl peKOMOMHAHTHBIX IITAMMOB.



32. OcnHoBHble MeTobI urupoBanusa JHK. CiunBanue no «JIMINKAM» U «TYIbIM» KOHIIAM.

33. OcnoBHble MeToab! turupoBanus JJ{HK. KonHekTOpHBIN METOS U METOT TMHKEPOB.

34. Bekropnas wMonekyma JIHK. Omnpenenenne monstus. OCHOBHbIE TpeOOBaHUA,
IPEIbABISEMBIE K BEKTODY.

35. Tlpunnuunsl KOHCTpyUpoBaHUs BeKTOpHON Mosekyibl JJHK. [Tnazmuna PBR 322.

36. Bexkrops! Ha ocHoBe masmuanoi J{HK. IIpeumymectBa R- nina3Mug kak BEKTOPOB.

37. Bexkropsl Ha ocHOBe ¢aropoii IHK. [IpeumymectBa u HeqocTaTtku. BeKTOpsl BHEIpEHUS U
BEKTOPBI 3aMELICHMUS.

38. Hcnosib3oBaHUE TPAHCIIO30HOB MIPU CO3/IAaHUHU BEKTOPOB.

39. Coznanue BeKTOpOB Ha ocHOBE ¢aros. JsimOa-gar.

40. Pa3muasl 1 KocMuabl. [[pUHIMITEI CO3/1aHNs U TPUMEHEHUE.

41. BexkTopsl ki1oHupoBanus. OcHOBHBIE TpeOoBaHMs. [IoHATHE 0 eMKOCTH BEKTOpA.

42. Bekrtopsl skcpeccur. OCHOBHBIE TPEOOBaHUSI K BEKTOPY IKCIIPECCHH.

43. KonctpyupoBaHue PEKOMOMHAHTHBIX JHK, o0ecreunBaroIINX AKCIPECCUIO
KJIOHUPOBaHHBIX TeHOB. Hyxkneorumueie mnocnenoBarensHoctd JIHK, obGecneunBaromue
TPAHCKPUIILIHIO U TPAHCISALUIO KIOHUPOBAHHBIX T€HOB.

44. TIpoMOTOpBI, UCIIOIB3YEMbIE B KOHCTpynpoBanun pekoMOnHanTHbIX JIHK. Mx Ha3znaueHue
u knaccudukarus. [IpenmyiiecTBa 1 HJOCTATKHA PA3IMYHBIX TUIIOB IPOMOTOPOB.

45. Buponas cnenuduunocts PHK-nomumepas. TpeboBanus kK mpoMOTODY.

46. CnocoObl koHcTpyupoBaHusi pekomOuHanTHBIX JIHK, obGecneunBaroniye 3¢ddexkTuBHyIO
TPAHCISALUIO KIOHUPOBAHHBIX T€HOB.

47. TlocnenoBatensHocTh 11laiin-/lenrapHo u ee poib B 00ecrieueHHH TPAHCIIALNY.

48. CrnocoObl BBenmeHuss pekomOuHanTHBIX JIHK B kmerky-penunuent. Tpancdopmarms.
Tpancdexrus.

49. Tpanchopmarus KIETOK-pelUIUEHTOB. [lOBBIIIICHHE KOMIETEHTHOCTH KIJIETOK TP
BBeJleHUH pekoMOnHanTHOM JJHK.

50. OCOOEHHOCTH SKCIPECCHUH T'€HOB YYKEPOJIHBIX KOPOTKOLIETIOYEYHBIX MOJIUIECNTHAOB B
OaKTepHsIX.

51. Co3ganue peKOMOMHAHTHBIX MPOIYLIEHTOB MHCYJIMHA (IPOMHCYJIMHA) YeJIOBeKa Ha OCHOBE
Escherichia coli.

52. Co3manrie MHUKPOOHBIX IITAMMOB - TIPOJIYIIEHTOB MHTEPHEPOHOB UEIOBEKA, MIPAKTUUECKOE
3HauYEHUE.

53. Cxema KOHCTpYyHpOBaHHMsI MPOAyIeHTa alb(a-uatepdhepora Ha ocHoBe Escherichiacoli.

54. Ponp  KJIETKU-XO3SMHA B  PETYJIMPOBAaHMU OKcrpeccud  pekomOuHanTHBIX  JIHK.
Mukpoopranu3Msbl, UCIOJIb3yeMbIe ISl KIIOHUPOBAHUS Uy KEPOJIHbBIX T€HOB.

55. BHyTpukierounsle npoTenHasbl OakTepuil. VX 3HaueHne 1715 KIETKU-XO0351UHA U BIUSHUE HA
YPOBEHB IKCIPECCUN UYKEPOJHBIX TEHOB.

56. Ucnonp3oBanue TexHukn pexkoMmOuHaHTHBIX JIHK 11 Xpanenuss  uyxeponaHou
reHeTudeckoi nadopmaruu. [IpuHIUIBEI co31anns 0aHKOB reHOB (KJIOHOTEK).

57. Cucrema CRISP-CAS 3ammurtel Oaktepuit oT ¢aros. IlepcrekTUBBI MCHOIB30BAHUS IS
KOPPEKLIUH T€HOMOB.

Kputepun oneHuBaHusi pe3yJbTATOB 00yYeHUs

Onenka Kpurepuu orieHMBaHMs 110 3K3aMEHY
Bhicokuil OLEHKY ~«OTIMYHO»  3aCIIyKHBACT CTYIEHT, OCBOUBIIUN 3HAHUS,
yPOBCHD «5» YMEHUS, KOMICTCHUMH M TEOPETHECKHH MaTepual 6e3 mpoOenos;
(oTmuro) BBIMOJHUBIIMK Bce 3aJaHUs, MPEAYCMOTPEHHbIE yUYEOHBIM IUIAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YpPOBHE; MPAKTUIECKHE HaBBIKU
poecCHOHAILHOTO MPUMEHEHHS] OCBOSHHBIX 3HAHHUM cpOPMHUPOBAHBIL.
Cpennuit OLICHKY «XOpOIIO» 3aciy>KWBAaeT CTYICHT, MPAKTHUYECKHU MOJHOCTHIO
YPOBEHB «4» OCBOMBIIMK 3HAHHs, YMEHHUS, KOMIIETCHIMH U TEOPETHUECKUI
(xopor11o) MaTepuay, y4deOHbIC 3aJaHus HE OIICHEHbl MAaKCHUMAJIbHBIM YHCIOM




0aJ10B, B OCHOBHOM C()OPMHPOBAJ MPAKTHUECKUE HABBIKH.

[ToporoBerii OILICHKY «Y/JOBJICTBOPUTEIHHO» 3aCIy’)KUBACT CTYIEHT, YaCTUYHO C
YPOBEHB «3» npoOenaMd  OCBOMBINUN  3HAHUS, YMEHHUS, KOMIIETCHIUU U
(YIOBIETBOpUTE | TEOPETHYECKUN MaTepwall, MHOTHE Yy4eOHble 3aJaHus Ju00 He

JILHO) BBIIOJIHMII, JUOO OHH OIEHEHBI YHCIOM OalIoB OJM3KHM K

MUHUMAJIbHOMY, HEKOTOpBIE TPAKTUUYECKHE HaBBIKU HE CHOPMUPOBAHBI.
MuHUMANBHBIA | OLIEHKY «HEYIOBJIETBOPUTEIBHO) 3aCIyKHBAET CTYJAEHT, HE OCBOMBIIUI

YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIINM U TEOPETUYECKUN MaTepuall, yueOHbIe
(HeyIOBJIETBOPH | 3aJaHUS HE BBIIOJIHWI, IPAKTUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
TEJILHO)

OueHo4HbIE CpeACcTBAa Ui WHBAJIWAOB U JIMI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH
3JI0POBbsI MIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsl JUIsl OATOTOBKH OTBETA HA HK3aMEHE;

— IIpY TIPOBEJICHNUU IPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAINIOB U JIHII C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCS MCIOIH30BAHUE TEXHUUECKUX
CpPEZICTB, HEOOXOAMMBIX UM B CBS3U C X MHIUBHYyaTbHBIMH OCOOCHHOCTSMU;

— IpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/T0POBbS
M WHBAINAOB TMPOIENypa OLEHHBAHUS pE3yJIbTATOB OOYYEHHUS 10 JUCHUILIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Tpouenypa oreHWBaHMS PE3yIbTATOB OOYYEHUS WHBAJIUIOB U JIUI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 10 JTUCHMIUIMHE (MOIYJIIO) TPEAyCMaTpPUBAET IPEAOCTABICHHUE
uHGopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIIPHSITHS
uHpOpMaLUu:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1I€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

Jnist a1 ¢ HapyIIEHUSIMH CITyXa:

— B TIe4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B I1e4aTHO (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YyeOHas quteparypa
1. Ocumnosa, JI. A. T'eneruka. B 2 4. Yacts 2 : yueObnoe mocodue a1 By30B / JI. A. OcunoBa. —
2-e u3a., ucnp. u gon. — MockBa : UznarensctBo FOpaiit, 2023. — 251 c¢. — (Bsicuiee
obpazoBanmue). — ISBN 978-5-534-07722-3. — Texkcr : snextpoHHblid // OOpa3zoBarenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513818
2. 3arockuna, H. B. T'eHernueckas mHXeHEpHs : y4eOHUK M MpaKTHKyM ais By3oB / H. B.
3arockuna, JI. B. Hazapenko. — Mocksa : U3narensctBo FOpaiit, 2023. — 118 ¢. — (Briciee
obpazoBanue). — ISBN 978-5-534-16029-1. — Texkcr : anextponnslii // OOpa3zoBarenbHas
iatgdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/530292
3. buorexHosorus : yueOHUK M MPaKTUKyM 1 By30B / o penakiueid H. B. 3arockunoit, JI. B.
Hazapenko. — 4-e u3g., ucnp. u gon. — Mocksa : MU3narensctBo Opaiit, 2023. — 384 c. —
(Beicmiee o6pazoBanme). — ISBN 978-5-534-16026-0. — Tekct : 5I€KTpOHHBIA //
Oo6pazoBarenpHast mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530288



https://urait.ru/bcode/530288

4. Harnsgnas OuoTexHOJIOTHS W TeHeTudeckas mHxeHepus = Taschenetlas der biotechnologie
und gentechnik : [yuebnoe mocobue] / P. lImun ; mep. ¢ Hem. A. A. Bunorpanosoii, A. A.
Cuntomuna ; o pex. T. I1. Mocomnogoii, A. A. CuntommHa. - Mocksa : BUHOM. JlaGoparopus
3Hanui, 2014. - 324 c. : - ISBN 9785947747676 :
5. llenkynos, C. H. I'enetnyeckas nnxenepus : yaeonoe nocodue / C. H. lllenkynos. — U3zn. 4-
oe, ctepeoT. 3-my. — HoBocubupck : Cubupckoe yHUBEPCUTETCKOE U3aTenbeTBo, 2010. — 514 c.
HII., TaoI., CXEM. — Pexxum JOCTyTa: 1o IIOINCKE. — URL:
https //biblioclub. ru/1ndex php?page=book&id=57527 — ISBN 978-5-379-01064-5. — TekcT :
AJIEKTPOHHBIN.

5.2. Ilepuoanueckas Jureparypa
Ha3Banue uznanus IlepuonuunocTs Mecrto 3a KaKue rojpl XpaHuTcs
BBIXOJa (B TOM) | XpaHEHUs
buonorus. PedepaTuBHbIN XKypHAIT. 12 PXK 1970-2020 Nel-2
BUHUTHU
Kypnan mukpoduosoruy, 6 u3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6
SIUIEMHOJIOTHH 1 UMMYHOOHOJIOTHH ,2020-
W3sectust PAH (o 1993 r. UsBectus 6 3 2009-2018 (1 mosyr.)
AH CCCP).Cepusi: buonoruueckas
WzBectust PAH (o 1993 r. UzBectus 6 P® 1936,1944-1945
AH CCCP).Cepus: buonornueckas
Muxkpobuosorust 6 3 2009-2022
Muxkpobuonorus PAH 6 PO 1944
MornekyJisipHas OHOJIOTHs 6 3 2008- 2016, 2017 Ne 1-3
Ycnexu COBpeMEHHOH OHoJIoTHH 6 3 2008-2017
Ycnexu COBpeMEHHOH OMOJIOTHH 6 PO 1944-1945
DxoJorus 6 u3 2009-2022
[puknagnas OMOXUMHUS U 6 I3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
MHKPOOHOIOTHSI 2017 Ne 1-3,2018-2022
Buorexnonorus 6 3 2010-2011,2012 Ne 1-5, 2013 Ne 4-6,
2014 Ne 1-2,4-5,2015-2022-
BuorexHocdepa 6 u3 "2011 Ne 4-6,2012 Ne 1-2, 2013 Ne4
2014 Ne 1-4,2015, 2016 - 2022

5.3. UHTepHeT-pecypchbl, B TOM 4HCJe COBPeMeHHble NpodeccHOHATbHbIE 0a3bl

JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Dy1eKTPOHHO-0u0IMoTeuYHbIe cucTeMbl (IBC):

DBC «IOPANT»https://urait.ru/

9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

. ObC «JIAHb» https://e.lanbook.com

Hpocbeccnonanbnble 0a3bl JaHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexktponnas 6uommoreka (HOB) http://www.elibrary.ru/

[ToHOTEKCTOBBIC ApPXUBBI BEAYIINX 3alaIHBIX HAYYHBIX )KypHAIOB Ha Poccuiickoit
nnaT(bopMe Hay4HbIX )xypHaioB HOMKOH http://archive.neicon.ru

7. HauumonanbHas aneKkTpoHHas OuOimoreka (moctym K DJIEKTPOHHOH — OMOIMOTEKe
nucceptanuii Poccuiickoit rocyaapcrserHoi oubnuorexu (PI'B) https://rusneb.ru/

8. Ilpesunmentckas 6ubnmuoreka uM. b.H. Enpriuna https:/www.prlib.ru/

9. DnexrponHas koymekus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proguest.com/lib/kubanstate/home.action
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10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlektopuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas uHpopmanuonnas cucrema POCCUS http://uisrussia.msu.ru
NudopmanmoHHble CIPABOYHbIE CHCTEMbI:
1. KoncynsranT [lnioc - cipaBouHas mpaBoBasi cucTeMa (JOCTYII IO JIOKaJIbHOM CeTH ¢
KOMITHIOTEPOB OMOINOTEKH)
Pecypchl cBOGOIHOTO 10CTYNA:
1. KwubGepJlenunka http://cyberleninka.ru/;
2. AmMepuKaHCKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/
3. MuHHCTEpCTBO HAYKHU U BHICIIETO oOpa3zoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;
4. ®enepanbnbiii moptan "Poccuiickoe oopazoBanue http://www.edu.ru/;
5. Hudopmanuonnas cucrema "ExnHoe oKHO JOCTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
6. Enunas xomieknus nu@poBhIX 00pa3oBaTEIbHBIX PECYPCOB http://school-collection.edu.ru/ .
7. IIpoekt ['ocynapcTBEHHOTO HHCTUTYTa pyccKoro sizbika uMeHu A.C. [lymknna
"Ob6pa3zoBaHue Ha pycckoM" https://pushkininstitute.ru/;
8. CnpaBoyHO-MH(POPMALMOHHBINH opTan "Pycckuii S3bIK" http://gramota.ru/;
9. Cuyx0a TeMaTHYeCKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;
10. CnoBapu ¥ 3HUMKJIONEANUHU http://dic.academic.ru/;
11. OGpa3zoBarenbHbIi opran "Yueba" http://www.ucheba.com/;
12. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit deneparuu”. Bompocs! 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety
CoOcTBeHHBbIE YJICKTPOHHBbIE 00pa3oBaTe/ibHbIe H HHGopManuoHHbIe pecypcebl KyoI'y:
1. DnextponHbIi katanor Hayunoit 6mbmuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnekTtpoHHas O6MOIMOTEKa TPYIOB yueHbX Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIyJIBHOTO AMHAMHYECKOTO 00yueHUs http://moodle.kubsu.ru
4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOANYECKUX KOMILJICKCOB, IyOIUKaIuil 1 KOH(pepeHIUH
http://infoneeds.kubsu.ru/
5. bubnuoteka nHGOpMaAIMOHHBIX pecypcoB Kadeapbl HHGOPMAITMOHHBIX 00pa30BaTEIbLHbIX
TEXHOJIOTHUH http://mschool.kubsu.ru;
6. DnekTpoHHBIN apxuB JoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/
7. DneKTpoHHbIE 0OOpa3oBaTelIbHBIE pecypchl Kadeapbl HHPOPMALMOHHBIX CUCTEM U
TexHoyioruii B oOpaszoBanmu KyOI'Y u nHayuHo-merommdeckoro >xypHana "IIIKOJIbBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3aHusi s O0yYaKIIMXCH IO OCBOEHHIO JIUCUHUIIIMHBI
(Moxyis)

Jlexnus:

PabGora Ha nexkuuu SBISETCS OYCHb BAXHBIM BHJIOM CTYIEHUECKOH NESTEITbHOCTH IS
U3yYeHUs TUCIMILUIMHBIL, T.K. Ha JIGKIIUU TPOUCXOHUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAHUHN, HO U
cucTeMaTu3anus U 000O0IIeHHEe HAKOIUIEHHBIX 3HAHUHN, (OPMHUPOBAHUE HA UX OCHOBE MJCHHBIX
B3IUIIOB, YOEXKICHHWH, MHPOBO33PEHUS, pa3BUTHE IO3HABATEIBbHBIX M MPO(eCCHOHATBHBIX


https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

uHTEepecoB. JIEKTOp OpHEHTHPYET CTYIACHTOB B ydueOHOM Martepuaine. Kparkue 3amvcu JeKIui
(KOHCIIEKTHPOBAHUE) TOMOTAET YCBOUTh MaTepUal.

Hanucanme xoHcmekTa JIEKIM: KpaTKO, CXEMaTHYHO, MOCJIeI0BaTeIbHO (UKCUPOBAThH
OCHOBHBIC TIOJIOXKEHHUS, BBIBOABI, (OPMYIUPOBKH, OOOOILIEHMS; IMOMeYaTh Ba)KHBIE MBICIH,
BBIJIETIATH KIIIOUEBBIE CJI0BA, TEPMHUHBL. KOHCIEKT JTydllle MOApa3aeNiaTh Ha MyHKTHI, maparpadsl,
coOuoiasi KpacHyr0 CTpOKy. IIpMHIMIIUANbHBIE MeECTa, OIpenesleHus, (OpPMYINbl CIeayeT
COTIPOBOXKAATh 3aMEUAHUSIMU: «BAXKHO», «OCO00 BaXKHOY», «XOPOLIO 3allOMHUTHY» U T.N. WU
NOJUYEepKUBaTh KpacHoi pyukoil. LlenecooOpazno pazpaboTarh COOCTBEHHYIO CHMBOJHKY,
COKpAIIEHUSI CJIOB, YTO IIO3BOJIUT CKOHIEHTPUPOBATh BHHUMAaHHWE Ha BaKHBIX CBEIACHMSIX.
[IpocaymmBanue u 3auch JEKUUU MOKHO IIPOU3BOAMNTD IPU MTOMOLIM COBPEMEHHBIX YCTPONCTB
(muxTodoH, HOYTOYK, HETOYK W T.m.). PaboTas Haj KOHCIEKTOM JICKIIMH, BCEraa CieayeT
UCTOJIb30BaTh HE TOJBKO YUYEOHUK, HO M Ty JHUTEPaTypy, KOTOPYIO JOMOJHUTEIHHO
peKOMEeH/0Bal JIEKTOp, B TOM 4HCIE TEpUOJUYECKHE M3JaHHUsI COOTBETCTBYIOLIEH
HanpaBieHHocTH. [lo pesynbraTam paOOTBI C KOHCHEKTOM JIEKIIMU ClEAyeT OO0O03HAa4YHTh
BOIPOCHI, TEPMHUHBI, MaTE€pHaJl, KOTOPBIM BBI3BIBAECT TPYIAHOCTH, IOMETUTh U MOMBITATHCS HAUTH
OTBET B pEKOMEHJyeMoil nuteparype. Ecim camocToATenbHO He yaaercs pa3oOparbcsi B
MaTepuaie, He00X0aAuMo chopMyIHPOBATH BOMPOC U 3aJ1aTh MPENogaBaTeio Ha KOHCYIbTallUH,
Ha OOLICHMM B KOHTAKTHBbIC 4achl. JIGKIIMOHHBIA MaTepuan sBJseTcs 0a30BBIM, C KOTOPOTO
HEO0OXOJMMO HauyaTh OCBOCHHE COOTBETCTBYIOIIErO pasjena Wid Tembl. [ImaH moaroroBku K
JEKLUU:

— O03HAKOMUTBLCS ¢ TEMOH JIESKIIUU

— O3HAaKOMMTHCS C IPEII0KEHHBIMUA BOIIPOCAMH

— M3YYUTh COOTBETCTBYIOIIUNA MaTepua

— O3HAKOMHTHCS C JIUTEPATYpO Mo TeMe
IIpakT4yeckune padoThI

B mporiecce moaroToBku K MpakTUYECKON paboTe HEOOXOAMMO 03HAKOMHUTHCA C pabodeit
OpOrpaMMOMl TUCHMIUIMHBI, TeMaMd M IJJaHAMUA NPAKTUYECKUX 3aHATUH, YAenss ocoloe
BHHMaHUE LENsIM M 3ajJadaM, CTPYKType U COJEp’KaHUIO IUCHUIUIMHBI, TPOBECTH aHaJIU3
OCHOBHOU y4eOHOU JIUTEpaTyphl, TIOCIEe 4ero paboTaTh ¢ PeKOMEHIOBAHHOM JOMOIHUTEIHHON
autepatypoil. [Ipy yCTHOM BBICTYIUIEHHH IO KOHTPOJIBHBIM BONPOCAM MPAKTUUYECKOTO 3aHATHUS
HY)KHO wu37arath (He YHUTaTh) Marepual  BBICTyIUIEHHs  cBoOoaHo. Heobxomumo
KOHIIEHTPHUPOBATh CBOE€ BHHUMAaHHE HA TOM, YTO BBICTYIIJIEHHE OOpallleHO K ayAUTOPHH, a HE K
IPEnoIaBaTeso, T.K. 3TO 3HAUUMBIN acleKT NpodeccHoHaNbHBIX KomneTeHui. [1o okoHuannu
MPAKTUYECKOTO 3aHATUS CIIEyeT MOBTOPHUTH BBIBOJIbI, CKOHCTPYHUPOBAaHHBIE B XOJ€ YCTHOIO
oIpoca, IPOCIEINB JOTMKY MX IOCTPOEHUS, OTMETUB IOJIOKEHUS, JIeXkKallue B ux ocHose. s
3TOro B TE€YEHHME OMpoca APYrHX yyalluxcs cleqyeT AellaTh MoMeTkd. boiee Toro, B ciydae
HETOYHOCTEH M (WJIM) HEMOHMMAaHMs KaKoro-iubo BOIpoca MPOHAEHHOr0 MaTepHuajia ciexyer
o0paTUThCsl K MPENnojaBaTeiio JUisl MOJydYeHUsT HEOOXOAUMON KOHCYJIbTAallud U pa3biCHEHUS
BO3HHKIIEH cuTyanuu. Cxema MoAroTOBKU K MPAKTHYECKUM paboTaMm:

— 03HAKOMHTHCS C TEMOH, LIEBIO U 33aJjauaMH paboThI
—  paccMOTpETh NPEUI0KEHHBIE BOIIPOCHI
— M3Y4YUTh JIEKIMOHHBIN MaTepHall, OCHOBHYIO U JOTIOJIHUTEIbHYIO JIUTEPATYPY
— O3HAaKOMMTHCS C3alaHUSIMHU U XOJI0M UX BBIIOJHEHUS
— O3HAKOMHTHCS ¢ 000pyAOBAHUEM 3aHATUS
—  BBINOJHUTD 33/1aHUSI B COOTBETCTBUU C XOJIOM PabOTHI
— THUCBMEHHO 0()OPMHUTH BBITIOJHEHHYIO Pa0boTy
— TIOJBECTH UTOT U CAENaTh CTPYKTYPUPOBAHHBIE BHIBOJIBI
CamocrosiTesibHast padora

CamocrosiTenbHasi paboTa CTYAEHTOB JUCIHHUIUIMHE OCYIIECTBISETCS C  LEJbIO
yIIyONieHHsl, pacIIMpeHHs, CUCTEMAaTH3allMM M 3aKPEIUICHUS TOIYYEHHBIX TEOPETHUYECKUX
3HaHUH, (OPMUPOBAHUS YMEHHI MCIIONB30BaTh JOKYMEHTALMIO U CHEHUAIBHYIO JUTEpaTypy,
pa3BUTHS  TO3HABATENbHBIX CIIOCOOHOCTEH W aKTUBHOCTH, a Takxke (opMUpOBaHUS



CaMOCTOSITENIbHOTO MBIIUICHUS, CIOCOOHOCTEN K caMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
caMopealid3alluy,  pa3BUTHUS  HCCIENOBATENbCKUX  yMeHui. llepen  BhImogHEHUEM
CaMOCTOSITEIbHOW pa0OThl HEOOXOJAMMO YETKO TOHHMAaTh IENW M 3aJadyd paboThl, CPOKHU
BBITIOJTHEHMS, OPHEHTUPOBOYHBIH O0OBEM, OCHOBHBIE TpeOOBaHUS K pe3yibTaraMm paboThI,
KpUTEpUN OIICHKU. BO BpeMs BBIMIOJIHEHHUS CaMOCTOSITENbHON padOThl MpernoaaBaTelb MOKET
MPOBOANUTH KOHCYJbTAMK. KOHTPOIIb pE3yIbTaTOB CaMOCTOSITEILHON paOOThI CTYICHTOB MOKET
OCYIIECTBIISITHCS B MMUCbMEHHOM, YCTHOM MM cMelanHoi (Gopme, ¢ IpeacTaBlIeHneM MpoayKTa
TBOPYECKOI JAEATENbHOCTU CTy/IeHTa. B kKauecTBe ()opM M METO0B KOHTPOJISI CAMOCTOATEIBHOM
paboThl CTYACHTOB MOTYT OBITh MCIOJIb30BaHbI CEMHUHAPCKUE 3aHSTHS, KOJUIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE pabOThl U 1p. KpuTepusMu OIEHKH pe3ybTaToB
CaMOCTOSITENIbHON paboThl CTYJEHTa SIBISIOTCS: YPOBEHb OCBOCHHMS CTYACHTOM YyueOHOro
MaTepuana; yMEHHUS CTYJACHTa HCIOIb30BaTh TEOPETUYECKUE 3HAHUS TPU BBINOJIHEHUU
WHAUBUAYAIbHBIX 3aJlaHuil; 00OOCHOBAaHHOCTh M YETKOCTh H3JIOKEHUS OTBETa; oQopMileHHE
MaTepuaia B COOTBETCTBUHU C TPEOOBAHUSIMH.
II;maH moAroTOBKHU:

— H3Y4YUTbh COOTBETCTBYIOIINI JICKIIMOHHBIN MaTEpUail

— HU3YYUTh OCHOBHYIO JINTEPATypy MO TEME

— HU3YYUTh JONOJHUTENbHYIO JINTEPATYpPy IO TEME

— o(}opMHUTH BBIMIOIHEHHYIO pabOTy MHUCHMEHHO WM B BHJIE TNPE3CHTAIMU B

3aBUCUMOCTH OT 3a/IaHUS

— CJenarh CTPyKTYPUPOBAHHBIE BHIBOBI

IHoaroroBka Kk 3K3amMeHy
[Ipy moAroToBke K 3K3aMeHy HEOOXOJUMO OpPHUEHTUPOBATHCA HAa KOHCHEKTHI JIEKIIH,

pabouyro mporpamMmy AUCIHHUIUIMHBI, HOPMATHBHYIO, YIEOHYIO M PEKOMEHIYEMYIO JIUTEPaTypy.
OCHOBHOE B NOATrOTOBKE K C1aye 3K3aMEHa — 3TO MOBTOPEHHUE BCErO0 MaTepuana JUCLHUIIIUHEI,
0 KOTOPOMY HEOOXOJIMMO CHaBaTh dK3aMeH. [Ipu MOATOTOBKE K cladye dK3aMeHa BECh 00beM
paboThl HYXHO paclpefensiTh paBHOMEPHO IO [JHSM, OTBEACHHBIM Ui IOATOTOBKH,
KOHTPOJIMPOBATh KaXIBIH JICHb BHITIOJHEHHE HAMEUEHHOW paboThl. B mepuon MoAroToBKH K
9K3aMEHY CTYJEHT BHOBBH oOOpamaercs K YK€ Hu3ydeHHOMY (TIpOHIeHHOMY) ydeOHOMY
matepuany. [loaroroBka BKIIOYaeT B ceOs TPU ITala: CaMOCTOsITENbHAs paboTa B TEUCHUE
CeMecTpa; HEIMOCPEICTBEHHAs MMOATOTOBKA B JTHU, IIPEALIECTBYIOIINE 3K3aMEHY 10 TEMaM Kypca;
MOJFOTOBKA K OTBETY Ha 3aJjaHus, CoAepkKaIrecs B Omierax. DKk3aMeH IPOBOIUTCS 0 OuieTaM,
OXBaTBIBAIOIIMM BECh NPOWIECHHBIM MaTepuan JUCUUIUIMHBI, BKJIOUYas BOIPOCHI, OTBEICHHBIC
JUIL CaMOCTOSITETIBHOTO M3ydeHus. [y ycmemHol chauu yka3aHHble B pabodeil mporpamme
dbopMupyeMble KOMIIETEHLIMH B pe3ylbTaTe OCBOCHUS JHUCUUIUIMHBI JOJDKHBI  OBITh
MPOJIEMOHCTPUPOBAHBI.

JIst ycriemHoM ciaum sK3aMeHa CTYICHTHI JJOJKHBI IOMHUTD CIEAYIOIIEE:

— K OCHOBHBIM TMOHATHUSIM W KaTerOpPHUsIM HY)XHO 3HATh OMpPEAENCHUS, KOTOphIC
HEOOXOJUMO MOHUMATh U YMETh MOSACHATH; MPH MOATOTOBKE K AK3aMEHy TpeOyercs MOMHMO
JEKIIMOHHOTO Marepualia, MpPOYHMTaTh emle HECKOJIbKO YYEOHWKOB M0 AUCIHILIUHE,
JIOTIOJIHUTEIbHbIE MCTOYHUKH, TPEIJIOKEHHbIE JUIsl M3Y4YEHUS B CIHCKE JIUTEPATYPHI;
CEMHUHAPCKHE 3aHATHUS CIMOCOOCTBYIOT IMOJYYCHHIO OOJiee BBICOKOTO YpPOBHS 3HAHHHA M, Kak
CJIE/ICTBHE, IOJyUYECHHUE IK3aMEHA;

— TOTOBHUTHCS K HK3aMEHY HYXKHO HAuMHATh C MEPBOM JIEKIMM U CEMHUHApa, a HE
BbIOMpaTh TAaK HAa3bIBAEMBIN «IITYPMOBON METOA», MpU KOTOPOM MaTepuaj 3aKperuisieTcs B
MaMsATU 332 HECKOJBKO MOCJIEAHUX YacOB M JHEW mepex 3adyeToM. [Ipu oLleHMBaHWM 3HaHMM
CTYJIEHTOB IIPEMNOJaBaTeilb PYKOBOJCTBYETCS, MPEXKIAE BCEro, CIECAYIOIIUMH KpPUTEPHUSIMU:
MPAaBUJILHOCTh OTBETOB HA BOIIPOCHI; TIOJTHOTA U JITAKOHUYHOCTH OTBETA; CIIOCOOHOCTH MPABUIHHO
KBaTM(UUMPOBaTh (PakThl U OOCTOSTENHCTBA, AHATU3UPOBATH CTATUCTHUECKHUE JaHHbBIE;
OpPUEHTUPOBAHUE B JINTEPATYPE; 3HAHHE OCHOBHBIX MPOOIEM y4eOHOH NUCIUTUTHHBI; TOHUMAaHUe
3HAYUMOCTH y4eOHOW JUCHUIUIMHBI B CHCTEME; — JIOTHKAa U apryMEHTHPOBAaHHOCTH



U3JIOKEHUS;KyJIbTypa OTBeTa. TakuM o00pa3oMm, NMpU MPOBEACHUM HK3aMEHa IMpernojaBaTellb
yJeTsieT BHUMAaHKE HE TOJBKO COJEPIKAHUIO OTBETA, HO U ()OPME €Tr0 H3JIOKCHHSI.

IToaroroBKa npe3eHTanMii:

—3HAKOMUTBCS C TEMOM, LIEbIO U 3aa4aMu

—COCTaBUTH IUIaH MPE3EHTAI[UU COTJIACHO OCBOEHHOMY TE€OPETHUECKOMY MaTepuay

—IPOU3BECTH TMOUCK B JIEKIIMOHHOM Marepuaie, OCHOBHOM U JOMOJIHUTEIbHOU
auTepaType pakTHYecKoro MaTepuasa 1o Teme

—TPOU3BECTU MOUCK WIUTIOCTPATUBHOIO MaTepuaia B CeTH "UHTEpHET"

—COCTaBHTh MPE3EHTALUIO TIPU TTOMOIIM crienuanuzupoBaHHoro [1O

—COCTaBUTh JOKJIAJ 110 WIIIOCTPATUBHOMY MaTepHaly Mpe3eHTalul

—OTpENeTUPOBaTh NMPE3ECHTAIINIO TIepe]] clavyei

B ocBoeHMM = OUCHMIUIMHBI ~ HMHBAJUWAaMH U JHUIAMH C  OTPaHUYEHHBIMH
BO3MOXXHOCTSIMHM3/I0pPOBbSl  OOJIbIIOE 3HAYCHHWE MMEET WHAMBHUIyanbHas YydeOHass paborta
(KOHCYJIbTAIINH ) — TOTIOJTHUTEIIEHOE Pa3bsICHEHHE yYeOHOTO MaTepuaia.

NunuBuayanbHble KOHCYJIBTAIIMM IO TPEAMETY SBISIOTCS BAXKHBIM  (PAKTOPOM,
CIOCOOCTBYIOIUM MHJIMBUIYalU3allid O0yUeHUS! U YCTAHOBJICHHUIO BOCIUTATEIbHOTO KOHTAKTa
MEXIy TpernofaBaTeieM W OOy4JarolMMCS WHBAIAIOM WM JUIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37]0POBBbSI.

7. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1o JuCuunianue (MoayJi)

[To Bcem Bumam yd4eOHOH [EATENHHOCTH B paMKax JUCIUIUIMHBI HCIOJB3YIOTCS
ayIUTOPUH, KAOMHETHI U JabOpaTOpHU, OCHAIICHHBIC HEOOXOAMMBIM CICIIHAITM3UPOBAHHBIM U
1a00paTOPHBIM 000PYIOBAHUEM.

HaumeHoBaHHe CieIUATBHBIX OCHaIICHHOCTh CIECIAATBHBIX [lepeucHp MHUIICH3UOHHOTO
MMOMEIIEHU N MMOMEIIEHU N MIPOrPaMMHOTO O00eCTICUSHUS

Y4ebOHbIe ayIUTOpUH st | MeGenb: yaeOHas mebennb Microsoft Windows
MIPOBEJICHUS 3aHATUN JICKIIMOHHOTO | TeXHWYECKHe Cpe/ICTBA OOYUCHHUS: Microsoft Office
THIA 9KpaH, IPOEKTOP, KOMITBIOTEP
NAG: A E ayIUTOpUH st | MeGenb: yaeOHas mebennb Microsoft Windows
MIPOBEJICHUS JTA0OPATOPHBIX paboT. | TeXHWUIecKue cpecTBa O0yUSHHUS: Microsoft Office
JlaGoparopust 412, 414 JKpaH, MPOEKTOP, KOMITBIOTEP

O06opynoBaHue:1a00paTOPHOE

MHKpPOOHOJIOrHYECKOE 000pyI0BaHHE

Jus  caMoCTOSATeNbHOW  paboThl  OOYyYarOLUXCS  IPEAYCMOTPEHBI  MTOMELICHHMS,
YKOMITJICKTOBAaHHBIE CIICIIHATN3UPOBAHHON MeOesbIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «HTepHeT» M o0OecrieueHHeM JI0CTyNa B JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaumenoBanue OCHAaIICHHOCTh IOMEIICHUH I CAMOCTOSTEIFHON paObOTHI [lepeuenn
MTOMEIIICHUH JIst 00yJarommxcs JIUIIEH3UOHHOTO
CaMOCTOSATEIILHOU PabOTHI IPOTPaMMHOTO
0o0yJaromumxcs obecrieucHus
ITomemienue st | MeOenb: yueOHas meOeb Microsoft
camocTosTeNbHOU pabotel | KommiekT crnenmanusupoBaHHON wmebenu: kommbloTepHbie | Windows
o0yJaromuxcs CTOJIBI Microsoft Office
(amTaneHBIN 3a1 Hayunoit | O6opyaoBaHHe: KOMITBIOTEpHAS TEXHHWKA C ITOJKIIOYEHHEM K
OMOIHOTEKM) MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHOW ceTn  « HTepHET» U
JIOCTYTIOM B 3JIEKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTENHEHYIO
cpeny 00pazoBaTebHOM OpraHu3aIH, BeO-KaMephl,
KOMMYHHKAIIHOHHOE 00OpYyJOBaHHE, 00eCIeunBaloniee JOCTYII
K CEeTH HWHTEpPHET (IPOBOJHOC COCIUHECHHUE U OECIPOBOIHOE
coemHeHue no TexHonoruu Wi-Fi)
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