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1 Hesu u 3agaun U3y4eHusi AUCUMIJIMHBI (MOIYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

[enbio ocBoeHUS AMCUUIUINHBI «['eHeTndyeckass nHKeHepus» ABJseTcs GOpMUPOBAHUE Y
CTYACHTOB MpPO(ECCUOHATBHBIX KOMIIETEHIIMM B TPOU3BOACTBEHHOW, MOHMTOPHUHTOBOH H
HCCJIEIOBATEIbCKOM JeSATeNIbHOCTH, a TAK)Ke aHaIu3 (pyHIaMEeHTaIbHBIX 3HAaHWN, HAIIPaBJIEHHBIX
Ha paclIMpeHHe MpeACTaBIeHUA 00 OCHOBHBIX METOJaX M BO3MOXKHOCTSIX T'€HETHYECKOU
WHXEHEPUU Ha IpUMEpPEe MPOKApUOT.

Jlns  BBICOKONPO(ECCHOHANBHOW — TOATOTOBKM  BBIMYCKHMKAa Kypc «l'eHeTmueckas
WHXXEHEepUs» BaKE€H MJsl YIUIyOJIEHHOTO TOHUMaHHUsS CTYACHTaMU-OMOJOraMH MPUHIIUIIOB
opram3ani U (yHKIIMOHHPOBAHHS MUKPOOHOH KieTku. ['eHeTMdeckass WHXKEHEpUS TECHO
CBsI3aHa C MOJICKYJIIPHOM Onoorueit, Gu3nosorueit 1 OMOXuMUEH MUKpOOPTraHU3MOB.

BaXXHOCTh CBSI3M TEHETHYECKOM OpraHM3allud MHUKPOOHOM KIETKH U e€ (yHKIIHH,
HEO0OXOUMOCTh TOHUMAaHUSI OCHOBHBIX NPHUHIIUIIOB M MyTEH, a TakXe TOYEK MPaKTHYECKOIrO
MPUMEHEHHUS OTPECIIIeT aKTyaTbHOCTh U3YYCHHUS JUCIUIIINHBI B paMKax TaHHOUW OakamaBpCcKOn
IPOrPaMMBI.

1.2 3agaun TUCHUILIHHBI

OcHoBHbBIE 3a/layll JUCILUIUIMHBL: C(HOPMHUPOBATH y CTYJIEHTOB: 0a30BOE MBILIUICHHE,
oOecrieynBaromee  OpPEACTaBICHU 00  OCOOCHHOCTAX  CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHMu3aIi T€HOMOB IPO- U 3YKapuoT, (aros; CIOCOOHOCTh MOHUMATh MPUHIIUIIBI OCHOBHBIX
METOZOB MOJIEKYJIIPHOTO KJIOHHPOBAHUS; CHOCOOHOCTh HCHOJB30BATh TCHETUYECKUE METOJIbI
KOHCTPYUPOBaHUSl IITAaMMOB OakTepuil ¢ 3aJaHHBIMU CBOMCTBAaMH; pa3BUBAaTh Yy CTYICHTOB
YMEHHUS HCIOJb30BaTh  COBPEMEHHYIO ammaparypy M BBIUACIUTEIbHBIE KOMIUIEKCHI IS
BBIMIOJTHEHUS] OMOJIOTMYECKMX pPAalOT; MOKa3aTh NEPCIEKTUBbl MPUMEHEHUS TE€HEeTHYECKHX
METO/IOB B PA3IUYHBIX 00JACTAX KU3HEACATEILHOCTH YeJIOBeKa (IIPOMBIIIIEHHOCTh, CEIbCKOE
XO035IUCTBO, HAYYHbIE UCCIIEAOBAHUA U T. /1.);pa3BUBATh Y CTYJCHTOB HAaBbIKU pa0dOTHI ¢ yUeOHOH U
Hay4HOU JIUTEPATYPOM.

1.3 MecTo nucuunjanHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

HucuumnuHa «['eHeTHueckass WHXXEHEpUs» OTHOCUTCS K YacTH, (OpMHUPYEMOi
y4aCTHHUKaMH OOpa30BaTeIbHBIX OTHOIIEHUH, brmoka 1 «ducrumnaumael (Moaynn)» yd4eOHOTO
mnaHa.  Kypc  «['eHeTmyeckas  MHXKEHEpUS»  BaXKEH  JUII  CTYJACHTOB-T€HETUKOB,
CHEIHUAM3UPYIOMIUXCS B 00JIaCTH MOJIEKYJIIPHONU F€HETUKH MUKPOOPTaHU3MOB, OMOTEXHOJIOTUN
U oOmield MukpoOuonoruu. s ycBoeHHMs Kypca CTYIEHTY HEOOXOAWMO OPUEHTHPOBATHCS B
npobaemMax o01el MUKpOOHOIOTHH, OMOXUMHH, (PU3HOTIOTUHA MUKPOOPTAaHU3MOB, MOJIEKYJISIPHOM
O6uonoruu. MIMeTs HaBBIKM CaMOCTOATEIBHOIN pabOTHI C IUTEPATYpPOH, BKIIOUAS IEPUOAUYECKYIO
HAy4YHYIO JIUTEpaTypy MO OakTepHOJOTMHM M OWOTEXHOJIOTMH, a TaKXEe HaBBIKU paboOThl C
QJIEKTPOHHBIMU  cpefacTBaMu  uHpopManuu. M3ydenuto mucruruimael  «[eHeTnueckas
WHXEHEepUs» MPEAIIeCTBYIOT TaKue AUCUUIUINHBI, Kak «buoXxumusi ¢ oCHOBaMHU MOJIEKYJISIpPHON
ouonorun», «l'eHernka u cenekuus», «MHKpPOOHONOTHS C OCHOBAaMH BHPYCOJIOTHH U
OMOTEXHOJIOTHW», KOTOPBhIE H3YyYaroTCs, B TOM uucie, B pamkax HampasieHus 06.03.01
«buonorus». Marepuanbl TUCIUIUIMHBI HCIIONB3YIOTCS CTyJCHTaMHU B Hay4yHOUW paboTe mpu
MOJTOTOBKE BBIMYCKHON KBaNU(UKAIIMOHHOW pabOThl M KpailHE Ba)XKHbI B OCYIIECTBIIEHUU
NPaKTUYECKOH eATeNFHOCTH OaKanaBpa OMOJI0ruu (TeHEeTUKH).

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

N3yuenne naHHOW ydeOHOW AWCHUIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y
00yYaromuXxcs CIeAYIOUMXKOMIESTSHITHHA:

Kon 1 HanMeHOBaHUE HHIUKATOPA PesynbTaThl 00ydeHUs 10 TUCITUTLIHHE

IIK-1 Cnocoben TBOPYCCKU HCIIOJIB30BAaTh B Hay‘-lHO—PICCHeL[OBaTeHLCKOfI JACATCIBbHOCTHU 3HAHUC
(byH,HaMCHTaJ'ILHLIX pa3acioB OHOJIOIMYECKUX U KOJIOTHUYECKUX JUCHUIIINH.

UIIK-1.1. Bnageer coBpeMeHHBIMU 3HACT IMYTH IMOMCKA COBPEMCHHBIX WH(POPMAIMOHHBIX HCTOYHHKOB
WH(POPMAIMOHHBIMHU PECypcaMu TeHHO-MH)KEHEPHOU HANPaBJICHHOCTH.




OMOJIOrMYECKOTr0 M DKOJIOTUUECKOTO
COJIepXKaHUs U yMEET UCIOJIb30BaTh UX B
podeCcCHOHANBLHOM eSITEIbHOCTH.

yMeeT TINPUMCHATL B HpO(l)eCCI/IOHaHLHOﬁ MI/IKp06I/IOHOI‘I/I‘I€CKOI71
ACATCIBHOCTH 3HAHUA O CTPOCHUU I'€HCTUYCCKOI'O aImapara npo- u
OYKApHOT, NOJYUCHHBIC U3 COBPEMCHHBIX I/IH(I)OpMaIlI/IOHHI)IX.

BJIaICET OCHOBHBIMU I'CHHO-MHKXCHCPHBIMUIIOHATUAMN U NPHUCMaAMU
pa60TLI B ACATCIIBHOCTH B MHKpO6I/IOJlOFI/I‘I€CKOﬁ J'Ia60paT0pI/II/I.

WIIK-1.2. Bnaneet
JKCIIEPUMEHTAIBHBIMU METOIaMU

3HAeT HKCIEPUMEHTAIIbHBIE METO/IbI BBISIBJIICHUS PACIOJIOKEHNS TCHOB
Ha OaKTepUaAILHOM XpOMOCOMe.

HcclieoOBaHUM (IO TeMaTHKe
MIPOBOJMMBIX Pa3pabOTOK).

YMECTUCIIOIb30BaTh OKCIICPUMCHTAJIbHBIC METOAbI CO3aaHHuA
p€KOM6I/IHaHTHLIX MOJICKYJI.
BJIaACCTMCTOJaMU MMPUMCHCHUSA OCHOBHBIX q)epMeHTOB B

T€HETUYECKON MHKEHEPHUH.

HIIK-1.3. YMeeT aHanu3upoBaTh
Ppe3yJbTaThl IKCIIEPUMEHTOB H

3HACTOTAIIbl CO3aaHNA peKOM6I/IHaHTHBIX ImTaMMOB HW aJITOPUTM
AHAJIM3bI PE3YJIBTATOB OKCIICPUMCHTOB C UX IPUMCHCHHUEM.

MIPECTaBIATh UX B (hopMe IMyOIrKannii B
PELECH3UPYEMbIX HAYYHBIX U3JaHUSIX.

yMeeTaHAIM3UPOBATh PE3yNIbTaThl AKCIEPUMEHTOB IO CO3JAHHIO H
HCTIOJIb30BAHUIO BEKTOPHBIX MoJieKkys JJTHK.

BJIAJICETCIIOCOOHOCTRIO  MPEACTABIATH  pe3yJbTaThl  aHANN3a
9KCIEPUMEHTOB 110 TEHETHIECKON MHKEHEPHH B (hopMe myOmmKarumii
B PELEH3NPYEMBIX HAYYHBIX U3TaHUIX.

UIIK-1.4. Obnamaet HaBBIKAMU
MPOBOANTD AUCKYCCHH Ha HAay4YHBIX
(Hay9HO-TIPAaKTHIECKUX ) MEPOTIPHATHSX,
HCIOJIb30BaTh B MPOECCHOHATBHOM

3HAETATAIbI CO3/[AHUSI PEKOMOMHAHTHBIX MPOAYLIEHTOB POUHCYIHHA
1 UHTEepPEPOHOB UeIoBeKa Ha OCHOBe Escherichiacoli m criocobeH
NPOBOANTh JIUCKYCCHMM MO JaHHOHW TeMaTWKe Ha Hay4dHbIX
MEPOTPHUSITHSIX.

JIeATEIbHOCTH OTEUECTBEHHBIE U
3apyOeKHBIC 0a3bl TaHHBIX.

YMEETHUCIONB30BaTh B TMPO(ECCHOHATFHON MHUKPOOHOIOTHIECKOI
NESTEIPHOCTH OTEYCCTBEHHBIC M 3apyOCKHbIC 0a3bl JaHHBIX
KJIOHUPOBAHHBIX T€HOB.

BJIagCCT MOHATHHHOW 0a30ii u MCTOAUYCCKHUM  alllapaToMm,

06€CH€‘II/IB3IOHII/IM 3(1)(1)€KTI/IBHOC MNpoBE€ACHUNU JUCKYCCUU Ha
HAY4YHBIX MCPONPUATUAX  OTHOCUTCIBLHO  PE3YyJIbTAaTOB TI'€HHO-
HMHXXCHCPHBIX OKCIICPUMCHTOB.

I1K-1.5. Tlonumaer u ymeeT OOBSCHATH

3HACT MPHUHIUIBI UCIONB30BaHUs TEXHUKH pekomOmHaHTHRIX JJHK
JUIE  XpPAaHEHUSI YYKEPOAHOW TE€HETHYeCKOH WHpOpMAIlMU JUIs
coxpaHeHusi OMopasHooOpas3usl.

COBpPEMEHHbIE  MPOOJEMbl  COXPaHEHHUS
OropazHooOpasus " YCTOHYHBOTO
MPUPOJIOTIOIB30BAHHSI.

yMeeT O0BSACHITh COBPEMEHHBIE TIPOOIEMbI COXpaHEHUS MUKPOOHOTO
Oropa3zHooOpaswsl.

BIIaJICET METOJaMH KOHCTPYHpOBaHHsA pekoMOuHAHTHBIX JIHK,
00eCIeYMBAIOIINX  HKCIPECCHI0  KIOHHUPOBAHHBIX TEHOB, I
YCTOHYMBOTO MPHUPOAONIOIH30BAHUSI.

PesynbpTaTel 00y4eHHs] TIO AMCHMILIMHE AOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00Yy4aIOIIHUXCSl B COOTBETCTBHH C YTBEPKICHHBIM

y4eOHBIM IIJIAHOM.

NHnukaTopbl  JOCTHXKEHUS

KOMIIETEHIIMM  cuuTaloTcs C(HOPMUPOBAHHBIMU  IIPH

AOCTUIKCHUU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB OGy‘-IGHI/I}I.

2. CTpyKTYypa M coiep:KaHHe JMCIHIIIHHbI

2.1 Pacnipenesienre TPYA0EMKOCTH TUCHUIJIMHBI 10 BUIaM padoT

OOmast TpynoEMKOCTh AWCIMILTUHBI COCTaBisieT 4 3aueTHbleequHHIBI (144 yaca), ux
acrmpeiesIieHHe 10 BUaM pabOT MPeICTaBICHO B Ta0JIHIIC

Buabr pabor Bcero Dopma oOydeHus
9acoB odHas
5 cemectp | X cemecTp
(Jackn) (1acern)
KoHTakTHas pa06oTa, B TOM YHcie:
AyauTopHble 3aHATHSA (BCero):
3aHATHS JCKIIMOHHOTO THIIA 16 16
1a00paTOPHBIE 3aHATHUS
MIPAKTUIECKHE 3aHITHSI 18 18
CEMHHAPCKHUE 3aHATH
HNuasi koHTaKTHas padora:
KonTpons camoctosrenpHor padoTsl (KCP) 6 6
[Tpomexytounas arrectanus (MKP) 0,3 0,3




Bunsr pador Bcero ®dopma o0yueHHs
4acoB ouHas
5 cemectp | X cemectp
(gackl) (gacsr)

CamocrosiTe1bHasi padoTa, B TOM YHCJIE:
Pedepar/acce (moaroroska) 10 10
CamocTosTeNnbHOE H3Y4YEeHHUE pa3/iesioB, CaMOIOAroToBka (mpopaboTka u
MIOBTOPEHUE JICKIMOHHOTO MaTepHaia U MaTepuaia y4eOHUKOB U yueOHBIX 24 24
I0COOMH, ITOJrOTOBKA K JIAOOPATOPHBIM 3aHSTHSIM, KOJUIOKBHYMAaM H T.J1.)
BeinonHeHre  MHIMBHIAYQIBHBIX —3aJaHUi  (IIOATOTOBKA COOOILICHUH, 12 12
TIpe3eHTaIHN)
IToAroToBKa K TEKYLIEMY KOHTPOJIIO 24 24
KonTpoas:
IToaroroBka K 9K3aMeHy 35,7 35,7
Ooman Jac. 144 144
TPYA0EMKOCTH B TOM 4YHCJie KOHTAKTHasi padora 40,3 40,3

3a4. eff 4 4

2.2 Conepxxanme Q¥ CHUNLTHHBI
Pacripenenenne BuoB y4eOHOI pabOTHI M X TPYJOEMKOCTH IO pasjenaM AUCIUIIIHHBL
Paznenbl (TeMbl) AMCUMIUIMHBL, M3y4yaeMble B 5 cemectpe (3 Kypce)(ouHasihopma oOydeHus)

KomnnuecTBo yacos
Bueayaut
No HaumenoBanue pa3nesioB (Tem) AymaropHas opHyal;{
Bcero pabora
pabora
JI 113 JIP CPC
1 I'eneTnueckas HHKXCHEPHS - TOCTIHKESHUS, IPOOIIEMEI, 12 ) ) 3
MePCICKTHUBEIL.
2. CTpYKTYpHO - QYHKIIMOHAIbHASI OPTraHU3aIlnsl TCHOMOB. 12 2 2 8
3. OCHOBHBIE TaITbl CO3/IaHUSI PEKOMOWHAHTHBIX MOJICKYJI. 12 2 2 8
4. DepMEHTBI, UCTIOJIb3YEMbIE B TEHETHUECKOM KOHCTPYHPOBAHHH. 22 2 4 16
5. BekTophl B reHETHYECKOM KOHCTPYHPOBAHHH. 22 4 4 14
6. DKCTpeccust 9yKEePOJTHBIX TEHOB B KIIETKE-PEIUITHEHTE. 22 4 4 14
UTOI O no pazdenam Oucyuniumsl 102 | 16 18 68
KoHnTpoas camocTosrensHoM paboTsl (KCP) 6
ITpomexxyTounas arrectaryst (MKP) 0,3
TloaroroBka K TEKyIeMy KOHTPOJIIO 35,7
OO61mas TpyJ0eMKOCTh IO JUCITUILINHE 144

[Ipumeuanue: JI — nekuwmu, [13 — nmpaktuueckue 3anatusi / cemuHapslJIP — maGopaTtopHbie
sarsaTusi, CPC — camocrositennpHas paboTa CTyIeHTa

2.3 Copep:xanue pa3iesioB (TeM) IUCHUININHbBI
2.3.1 3anaTHA JeKINOHHOI0 THIIA

OpraHusanus rcHoMoOB.

®dopma

HaumeHnoBanue pasjena

Ne (TembI) Copeprxanue paszena (TeMbl) TEKyLIETro

KOHTPOJIS

1. |l'enerndeckas I'enernueckas nmxeHepus. OnpeneneHue moHATHSA. OCHOBHBIE 3aIa4H. y
WHXXEHEepHs - I'enernyeckas wumxenepus. JlocTmxkeHuss m mnepcrnektuBbl. Vcropus
JIOCTHKEHUS, cozmanus mepBod pexomOmHanTHOM JIHK. PabGoter II. Bepra c
poOIEeMEI, coTpynHHKaMu. bronorndyeckas 6e30macHOCTb ¥ TeHHAs HH)KEHEPHSI.
MePCICKTHUBEIL.

2. |CTpyKTypHO- Opranuzanus OakrepuanbHOro reHoMa. OCOOEHHOCTH PaCIOJIOKESHHUS y
(hyHKIMOHATIBHAS TCHOB Ha 0akTepuanbHOU xpomMocome. OCOOCHHOCTH TPAHCKPUIILUU H

TpaHcsiuuu y npokapuot. JJHK-nonucomusle kommnekcsl. CTpyKkTypa
0aKkTepHaIbHOrO ONepoHa. PeryisTopHble M CTPYKTypHBIE TeHbI. IS —
9JeMeHThl U TpaHcmo3oHbl. Ompenenenue mnousatus. CrTpykTypa.
Hcnonp3oBaHue B TEHETHYECKOM KOHCTpyHUpoBaHUU. Ilnmasmunsl.
Onpenencuue nmoustuss. OcoOeHHOCTH opranu3anuy wiaszmuaaoi JHK.
IMnasmuapl.  Pacnpenemenne mo ¢GyHKmusM. Vcmonb3oBaHuwe B
TeHETHUECKOM KOHCTpyHmpoBaHuH. bakrtepmodarn. Ymepennsie darm,




HaumeHnoBanue pazaeia

®dopma

KIIETKC-PECHUITUCHTE.

nocnenoBarensbHocTH  JIHK, oOecneumBaromue TpPaHCKPUTIMIO H
TPAHCILIIHIO KJIOHUPOBAHHBIX TEHOB. IIpOMOTOpEI, HMCTONB3yeMBIE B
KOHCTpyupoBaHnn pekoMOuHaHTHBIX JIHK. Wx Ha3HaueHue w
knaccupukanusa. llpemMyrmecTBa W HEJZOCTaTKH PA3NWYHBIX THIIOB
npomMoTopoB. Bunosas cnenuduunocts PHK-monmmepas. Tpeboanust
k mpomoropy. CrocoObl KOHCTpyHpoBaHUs pekoMOuHaHTHBIX JIHK,
obecrieunBaroniye 3PPEKTUBHYIO TPAHCIISIHIO KIOHUPOBAHHBIX T'€HOB.
IocnenoBarenprocth Illaiin-/lenrapHo u ee posib B oOecHcUYCHUH
TpaHcisinuu. CriocoObl BBeneHus pekomOuHanTHeIX JIHK B Kierky-
peummnuent. Tpancpopmanus. Tpancdekuus. Tpanchopmanus KIETOK-
peuunueHToB. [loBblllIeHHE KOMIETEHTHOCTH KJIETOK IMPU BBEICHUHU
pexombunanTHoi JJHK. OcobeHHOCTH 9KCIIpecCHH T'€HOB Yy KEPOTHBIX
KOPOTKOLETIOYEYHBIX MOJIHIICIITHIOB B OaKTEPHSIX.

Ne (Temb) Copeprxanue paszena (TeMsbl) TEKyLIETro
KOHTPOJISL
npogaru. Mcnons30BaHne B TEHETUYCCKOM KOHCTPYHpOBaHUH. ['eHOM
sykapuoT. OcobeHHocTr opranuzanuu. OTauUYus OT OaKTEPUATBLHOTO
reHoMa. CTpyKTypHBIE T€HBI JyKapHOT: BHYTPEHHSII OpraHU3alMs.
Ox30Hbl. MHTpOHBI. Mexanusm ciutaiicunra PHK sykapuor.

3. |OcHOBHBbIE dTallBI [puHIUIBL cO34aHUS PEKOMOWMHAHTHBIX MOJIEKYJI. MeTOoaudecKue v
CO3/IaHMs moxoasl. OCHOBHBIE METOIBI MOJYYCHHS T€HOB U KIIOHHPOBAHUSL.
PEKOMOMHAHTHBIX Brigenenne reHoB (paknuoHupoBaHueM xpomocomMuoid JIHK um ux
MOJIEKYJI. naeHtudukanus. CHHTE3 TeHOB ¢ TIOMOIIBIO 00paTHON TPaHCKPUIITA3BI.

[IpenmymiecTBa W HEAOCTATKH. XHUMHKO-(EPMEHTATUBHBIA CHHTE3
reHoB. [IpUHIINTBI co3MaHNs PeKOMOWHAHTHBIX IITAMMOB.

4. |DepMeHTHI, OcHOBHBIE  (PEPMEHTBHI, HCIOJb3yeMble TIPU KOHCTPYHPOBAHWH
HCTIONb3yEMBIE B PEKOMOMHAHTHBIX MOJIEKYT. OHIOHYKIIEa3hl PECTPHKIIHH.
TEHETHYECKOM Howmenknarypa. [lonyuenue. buonoruyeckoe 3HaueHne. JHIOHYKII€a3bl
KOHCTPYUPOBaHUHU. pecTpukuuu 2 Kjlacca, WX HUCIOJb30BaHUE B T'€HETHYECKOM

KOHCTpyupoBaHuu. Hykieaspl, HCHONb3yeMble B T'€HETUYECKOM
KoHCTpyupoBaHuu Ui moaudukanmu koumoB JIHK. Illenounas
¢docdaraza W NONMHYKICOTUAKHHA33a. VICTOYHUKH  TOJIYYCHUS.
Oyukuun. [IpumMeHenune as uenei TeHETHYECKOTO KOHCTPYHPOBAHMS.
TepMunanbHas JIe30KCHHYKIICOTHAMIITpaHCchepasa. DyHKINH,
MEXaHU3M JIeHCTBUSL. Hcnonbp3oBanue B TEHETHYECKOM
KOHCTPYHPOBAHHH.

5. |®epMeHTHI, JHK-momumepasza-1 u ¢parment KieHoBa, cTpykTrypa ¥ (yHKIIUH. Y
HCIIOJIb3yEMBIE B Hcnons3oBanue B reHeTudeckoM KoHcTpyupoBanuu. PHK-3aBucumas
TEHETHYECKOM JIHK-mosmmmMmepasa (obpaTtHast TpaHckpunTasza). CTpyKTypa U MEXaHH3M
KOHCTPYUPOBaHUMU. neiicteua.  JIHK-nmuraza.  Crpykrypa u  QyHKOIMM B KIETKe.

Ucnonb3oBanue B reHeTndeckoM KoHCTpyupoBaHuu. JHK-murassl
KUIIe4HOU nanouku ¥ ¢ara T4. MexannsMm yHKIMOHUPOBAHMUSL.

6. |BekropHbIC MOJEKYJIBI B|JTAbl CO3MAHUS PEKOMOMHAHTHBIX INTaMMOB. OCHOBHBIC METOIBI v
TEHETHYECKOM murupoBanus JIHK. CuomBanue Mo «JIMIKHM» M «TYNBIM» KOHLAM.
KOHCTPYUPOBaHUU OcHoBHble MeTobl turuposanus JJHK. KoHHekTopHBIH MeTOR U METOA

muHkepoB. Bekropnas Monexyna JHK. Omnpenenenue mnonsarus.
OcHOBHBIE TpeOOBaHWS, TNPENBABIIEMBIE K BEKTOpY. IIpuHIHITEI
KOHCTpyupoBaHus BektopHoi Mmoisiekynsl JIHK. Tlmasmuma PBR 322.
Bexropst Ha ocHoBe mnasmugHoil JJHK. Ilpenmymectsa R- mmasmupg
KaK BEKTOPOB.

7. |BekropHble MOJeKyIbl B|BekTopsl Ha ocHoBe ¢arosoit JIHK. IlpenmyiiectBa M HEIOCTATKH. Y
TEeHETUIECKOM Bektoper BHempeHHS W BEKTOpHl 3aMerieHus. lcmomp3oBaHme
KOHCTPYUPOBaHUU TPAHCHO30HOB IIPU CO3JaHUU BeKTOpoB. Co3aHNe BEKTOPOB HA OCHOBE

¢aros. JIsmOnma-dar. @a3Muapl U KOCMUABL. [IpUHIMITBI CO3JaHUS U
npuMeHeHrue. Bektopsl kinoHupoBaHus. OCHOBHBIC TpeOOBaHUS.
Ilonatue o emxocTH BekTopa. Bekrtopsl skcmpeccur. OCHOBHEIE
TpeOOBaHMUs K BEKTOPY SKCIPECCHH.

8. |Dkcnpeccus KonctpyupoBanne  pekomOuHantHeix  JIHK, oOecneunBaromux v
YY>KEPOJHBIX TEHOB B |9KCIPECCHUIO KJIOHUPOBAHHBIX TEHOB. Hyxneotunnsie




HaumeHnoBanue pazaeia

®dopma

Ne (Temb) Copeprxanue paszena (TeMsbl) TEKyLIETro
KOHTPOJISI
9. [Oxcmpeccus Co3aHue peKOMOMHAHTHBIX HPOJYLEHTOB MHCYJIHMHA (IPOMHCYJIMHA) Y
Yy)KEpOJHBIX T€HOB B |4eJiOBEKa Ha ocHOBe Escherichia coli. Co3nanne MUKpOOHBIX IITAMMOB
KJIETKEe-PELUITUEHTE. - TIPOJYLEHTOB HMHTEP(PEPOHOB YENIOBEKA, MPAKTHYECKOE 3HA4YCHHE.
CxeMa KOHCTPYHpPOBaHUS NpOJyLeHTa allb(ha-nHTephepoHa Ha OCHOBE
Escherichia coli. Ponb KIETKH-X035WHA B PETYIHPOBAHUM IKCIIPECCUHU
pekomOuHanTHEIX JIHK. MuUKpOOpraHu3MBbl, HWCIOJIb3yeMbIC IS
KJIOHUPOBAHMUSA UyXCPOTHBIX T'C€HOB. BHYTpHKIIETOUHBIE MPOTEHHA3BI
Oaktepuid. VX 3HaueHWe IJIs KICTKU-XO3iWHA M BIMSHHE HA yPOBEHB
9KCIPECCHH qyKEepPOIHBIX reHoB.Vcrons30BaHIe TEeXHUKA
pekomOuHanTHEIX JIHK s XpaHeHHs Yy>KEepOTHOW TEeHETHYECKOM
nadopmannu. IlpuHOMOBI co3gaHuss OaHKOB TeHOB (KJIOHOTEK).
Cucrema Kpucnep 3ammtel Oaktepuii ot ¢aros. IlepcrekTuBb
WCIIOJIb30BAHMS JIJIsl KOPPEKIIMH TEHOMOB.
Yernsrit onpoc (Y)
2.3.2 3aHsATHS CEMHUHAPCKOT0 TUNA (IPaKTHYeCKHe padoThl)
o HaumenoBanue pasnena TemaTrKa saHsTHil/paboT dopma TeKyuiero
(Templ) KOHTPOJISI

1. [T'enernueckas Vcropust BOSHUKHOBEHHSI METOJIOB T€HHOW MHXeHepHH PaboTbl V,P
WHXKEHEPHS - Bepra ¢ corpynuukamu. CTaHOBJIEHHE T'€HHON HMH)KCHEPHUH Kak
JIOCTHXXEHUsI, IPOOJIeMBbl, |[HayKn. 3HAKOMCTBO C XapakTepoM padOThl B MOJEKYJISPHO-
MIEPCIICKTHBBI. reHeTndeckoil naboparopuu. 3anmaun u ueiau. TpeGoBaHUS K

6nobe3onacHocTH. OCHOBHBIE HOCTM)KEHHS T'€HHOW WH)KCHEPHHU.
Bo3moxkHOCTH  TpaHC(OpPMAalMU  KJIETOK MHKPOOPraHW3MOB,
pacTeHUM, KUBOTHBIX.

2. |CtpykTypHO- OpraHuzanys TEeHOMa IMPOKapuoT. PacmoiokeHne TeHOB Ha Vv,P
(hyHKITMOHATEHAS OakTepualbHOW XpoMocoMme. [S-3eMeHTBI W TPaHCIIO30HHI.
opraHu3aiys reHoMoB.  |OpraHU3anys FeHOMa SyKapHuoT, MHO)KECTBECHHBIC M YHHUKAJIbHEIC

reHbl. OCOOCHHOCTH PEryISINH TPAHCKPHITIIUHN B TEHOMAX Mpo- U
JYKapHOT. OK30H-UHTPOHHAS OPTaHM3aIMsi TEHOB SyKAapHOT.
Cucremsl craiicuara. OpraHuzanyst ONEpOHOB y OakTepuil.
JHK- noaucoMHble KOMILJIEKCHI.

3. |OcHOBHBIE dTaIbI OCHOBHBIC TNPUHIUIBI CO3JAaHUS PECKOMOWHAHTHBIX MOJICKYII. V,P
CO3J1aHus MerTo/1bl OTy4EHHs TE€HOB JUIs KIIOHMPOBaHMs. BrijiesieHue reHoB
PEKOMOMHAHTHBIX n3  xpomocomHod JIHK, wux  ¢paknuonupoBanune U
MOJIEKYJI. uneHtnukanus (6JI0TTUHI-TUOPHUAN3ALNS, UMMYHOJOINYECKUE

metonsl U 1ip.). CHHTE3 T€HOB ISl KJIOHMPOBAHUS C ITOMOIIBIO
00paTHON TPaHCKPUNOTA3hl U XUMHUKO-()EPMEHTATUBHBIA CHHTES.
[Momumepasnas memHas peakusa. 3HAKOMCTBO C METOAAMHU
Betenenus JIHK, nmpunanumom padotsr ammmgpukaropos JTHK u
TOPU30HTAILHBIM AJIeKTpodope3oM npoayktoB [TIIP B arapozrnom
rene.

4. |DepMeHTHI, DepMeHThI, UCIIONB3YEMbIE B T€HETUYECKOM KOHCTPYMPOBAHUH: V,P
HCTIOb3yEMBbIE B OHnoHykIeas3bl pectpukiuu, JHK- murassl, Hykieasbl s
TeHETHYECKOM moupukaunu konuoB JJHK. Crpykrypa u ocHOBHbIE (DyHKLUH
KOHCTPYHUPOBAHUH. (hepMEHTOB, MPUMECHEHHUE B PA3JIMYHBIX BHJIAX KIIOHUPOBAHMSL.

5. |DepMeHTHI, JHK-nonmumepaza 1.  ®parmenr  Knénosa,  oOpaTHas V,P
UCIIOJIb3yEMBbIC B TpaHCKpHIITa3a, HyKJIeoTuaniTpaHcdepasa,
TEHETUYECKOM nonuHykneotuakuHaza u  gap. JHK-muraszer. Crpykrypa u
KOHCTPYHPOBaHUH. ¢yHkuu B Kkierke. lcroibp3oBaHME B I€HETHYECKOM

koHcTpyupoBanuu. JIHK-muraser kumreuHoi nmanouku u dara T4.
MexaHn3M QyHKIHOHHPOBAHHS.

6. |BekxropHbie MonekyJbl B |CTpykTypa daroBoro renoma. [Inasmuasl. CTpyKTypa v GyHKIIHH. Vv,P
TE€HETUYECKOM ITpunnumne! co3manus BekTopHbIX Monekyn JIHK. TpeboBanus k
KOHCTPYHPOBaHHUH BEKTOpaM 00s3aTelbHbIC W JKeJaTeibHble. [IOHATHE 0 eMKOCTH

BekTopa. Pa3MuIBl M KOCMHIBL

7. |Bexropubie Monekysbl B |Daru U niaa3Muabl Kak OCHOBA TSl CO3[JaHUS BEKTOPHBIX MOJICKYJT V,P
T€HETUYECKOM JHK. IS-anements u Tpancnio3onsl. Col- 1 R-mma3Mussr.

KOHCTPYHPOBaHUH




No HaumenoBanwue pasaena Tematuka sanaTHil/paboT ®dopma Tekymero
(Tembr) KOHTpPOJISL
8. [Oxcmpeccus Bextopel skcmpeccuu U BEKTOpbl KiIoHMpoBaHus. Co3gaHue V,P
YyKEPOTHBIX TCHOB B TCHETUYCCKUX KOHCTPYKLMH Ui CHUHTE3a OCJIKOB YEIIOBCKA B
KJIETKE-PEIUITHEHTE. OakTepuanbHOW KieTKe. BbiOOp TpoMOTOpPOB, HEOOXOAMMOCTH
BBEJICHUS MHOCJIENOBATEIbHOCTH Iaiiu-JlenrapHo ISt
obecrieueHns 3G GEKTUBHOCTH TPAHCKPHUTIITUHU M TPAHCIISIINH.
9. |Okcmpeccust Tparchopmanust kIeTKu-penunieHTa. KoMImeTeHTHOCTh KIETOK- Vv,P
qy’>KEPOTHBIX TEHOB B perunrierToB. OTOOP KIETOK, Hecymux pekomOuHanTHbie JJHK.
KJICTKE-PCIHITHCHTE.

Ycrasiit onpoc (Y), Hanucanue pedepara (P).
[Ipy M3y4eHUHU TUCIUTUIMHBI MOTYT IPUMEHSTCS 3JIEKTPOHHOE 00yUYeHHE, TMCTAaHIIMOHHBIE
oOpa3oBaTenbHbIe TexHOoJIoruu B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 IlpumepHasi TeMaTHKa KYpCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTsl HEe TPEeLyCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevyeHH sl AJI CAMOCTOATEIbLHON padoThI

00y4YaIIUXCS M0 JUCHUILINHE (MOYJII0)
INepeuyens yueOHO-METOAUYECKOrO OOECIeYeH s JUCIUILIUHEI II0
Ne Bun CPC BBITIOJTHEHHIO CAMOCTOSTENILHOM paboThI

1 |Hamucanue pedeparon MeTonuieckue peKoOMEHIANH M0 OPTaHU3aliH CaMOCTOSTEIbHON pabOThI
CTYJIEHTOB Kadeapbl FTEeHETUKH, MEKPOOHOIOTHH U OMOXUMUH,
yTBepkaeHHbIe Kadempoit mpoTokoa Ne 07 ot 18.02.2021 r

2 |{ITogroroska MeTonuieckue peKoOMEHIANH 10 OPTaHU3ali1 CaMOCTOSTEILHON paboOThI
MYJIBTAMEIUHHBIX CTYICHTOB Kaeapbl TeHeTHKH, MUKPOOHOIOTHH 1 OMOXUMUH,
TIpe3eHTAINH yTBepkaeHHbIe Kadempoit mpoTokoa Ne 07 ot 18.02.2021 1

3 |CamomnoaroroBka MeTomuieckue PeKOMEHIAIMN 0 OPTaHMU3AIMH CAMOCTOSTEILHOW PabOThI

CTYZAEHTOB KadeIpbl TeHETUKH, MUKPOOHOJIOTHN U OMOXUMHH, YTBEPKICHHBIE
kagenpoii nporokos Ne 07 or 18.02.2021 r

Y4eOHO-METOANYECKHE MaTepuajbl I CAaMOCTOATEIBLHONH pabOThl O0YYaIOIUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasisitores
B (hopMax, aJanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

Jlnst a1 ¢ HapyIIEHUSIMU 3pCHUS:

—B TMEYaTHOUW (popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B Ie4aTHoi (hopme Ha s3bike bpaitns.

Jlnia Au1 ¢ HapyIeHUsIMH CIyXa!

— B I1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUJist vI ¢ HapyIIeHUsIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B TIe4aTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

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

3. OOpa3zoBaTesibHbIe TEXHOJIOTMHU, NMPUMeHsieMble NPH OCBOEHUH IMCHUIIHHBI
(Mmoxyis)

[Ipu peanuzanum ydeOHOW pabOTHI MO OCBOEHHUIO Kypca «l'eHeThueckass WHKEHEPHUsD
UCIIONIE3YIOTCSI COBPEMEHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHH:

—HGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH;

—TPOEKTHBIE METOJIbI O0YUYCHHS;



—HCCJICA0OBATCIbCKUEC MECTObI B O6y‘I€HI/II/I;
—1po0eMHOoe 00ydeHne

JUis nui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHU3anus
KOHCYJIBTAIMH C MCIIOJIb30BAaHMEM DIIEKTPOHHON TIOYTHI.

4. OneHovyHLIE

cpeacTBa I TeKYyIIero

NMPOMEKYTOYHOI aTTeCTAUNHU
OreHOYHBIE CpelncTBa MpeJHAa3HAueHBl [UII KOHTPOJSS M OLEHKH 00pa30BaTEbHBIX
JOCTIKEHUH 00y4YaloUIuXcsi, OCBOMBUIMX MpPOrpaMMy yueOHOH mucuMIuivHbl «l eHeTnueckas
UH)KCHEPUSD).
OHGHO‘IHBIQ Cp€acTBa BKIIIOYACT KOHTPOJIBHBIC MaT€pHUaIbl IJIA IIPOBEACHUA TEKYLIEIrO
KOHTPOJIA B (opMe3aluThl MPaKTUYECKOH pabOThI, YCTHOTO orpoca, pedepara, TOKIaaa-
MPE3EHTAIMH 110 TIPOOJIEMHBIM BOIIPOCAM, U MPOMEKYTOUYHOI aTTecTaluu B GopMe BOIIPOCOB K
9K3aMEHY.
CTpYKTYypa OlleHOYHBIX CPEJCTB JIsl TEKYIIeil U MPOMEKYTOUHOI aTTecCTAlNI

KOHTPOJISt

yYCneBaeMoOCTH M

HaI/IMeHOBaHI/ICOHCHO‘IHOFO

Ne | Kon u HaumeHoBaHue CpeacTBa
PesynbraTel 00y4eHus =
n/m HHAWKaTOpa Texymmii [IpomexxyTouHas
KOHTPOJIb aTTecTalus
UIIK-1.1. Bnangeer 3HAET MyTH TOUCKa coBpeMeHHbIX | [IpakTuueckas Bomnpocs! Ha
COBPEMECHHBIMHU WHPOPMAIMOHHBIX ~ WCTOYHUKOB  TeHHO- | pabora NeNel-2; | sk3ameHe
“H()OPMAITMOHHBIMHU WHXCHEPHOM HaIpaBJICHHOCTH; ymeer | pedepar; 1-11
pecypcamu TIPUMEHSTD B npodeCCHOHATIBHOMN | TOKIIAM-
OMOIIOTHIECKOTO U MHUKPOOHOJIOTHIECKOHN AEATEIEHOCTH 3HAHUS | TPE3EHTALUs
1 9KOJIOTUIECKOTO O CTPOEHHMH T€HETHYECKOTO ammapara Ipo- 1
COJICpPIKaHUS U yMeEeT 9YKapHoT, NOJIyYCHHBIE W3 COBPEMEHHBIX
UCIIONIb30BaTh UX B MH()OPMAaLMOHHBIX;  BJaJeeT OCHOBHBIMHU
npodeccHoHaNBHOMN TCHHO-UHXCHEPHBIMH TMOHATHSIMH u
JACATCIbHOCTH. npueMamMu pa6OTLI B ACATCIbHOCTHU B
MHKPOOHOJIOTMYECKOMH JIA00paTOPHH.
UIIK-1.2. Bnaneer | 3naer DKCIIEPUMEHTAIIbHBIC Mmetons! | IIpakTuueckas Bomnpocs! Ha
OKCIIEPUMEHTAIBLHBIMU | BBISBICHUS ~ PAcIoOJIOKEHWsT  TEeHOB  Ha | pabora NeNe2-5; | sk3amene
MEeTOoIaMu OakTepHuaIbHOU XPOMOCOME; yMmeeT | pedepart; 12-22
2 HCCIIeTOBaHUN (o | WCmoONB30BaTh AKCHEPUMEHTATBHBIE METOIBI | AOKIA[-
TEMaTHKe CO3MaHMsI  PEKOMOWHAHTHBIX MOJICKYJ; | Tpe3eHTaus
TIPOBOTUMBIX BJaCeT METOJaMU IPHMEHEHHS OCHOBHBIX
pa3paboToK). (hepMEHTOB B TeHETHICCKON HHKEHEPHUH.
HIIK-1.3. Ymeer 3HaeT JTambl CO3JaHMA PEKOMOMHAHTHBIX | [IpakTHdeckas Bomnpocsr Ha
aHAITN3UPOBATh IITAaMMOB U QJITOPUTM aHaJIM3bl pe3yibTaroB | padora NoNe3, 9K3aMeHe
pe3yJIbTaThl 9KCIIEPUMEHTOB C WX NpPHMEHEeHueM; ymeer | 6-7; pedepart; 23-34
9KCTIEPUMEHTOB U AHAITM3UPOBATh PE3YJIbTATHI IKCICPUMCHTOB | JOKIJIAJ-
3 NPE/ICTABISITH UX B MO CO3/IaHHMIO0 M MCIOJIb30BAHUIO BEKTOPHBIX | MpPE3EHTALHs
¢dopme mybnukammii B | monekyn JIHK; Biageer crnocoOHOCTBIO
PEIeH3UPYEMBIX MPEICTaBIIATh pe3yIBTaThI aHam3a
HAYYHBIX U3IaHUSX. SKCIIEPUMEHTOB TI0 TCHETHUECKOW HHKCHEPHUU
B (¢opMe NyOmMKammii B pPELEH3UPYEMBIX
HAYYHBIX U3TAHUSX.
HIIK-1.4. Obnamaer 3HaeT JTambl CO3JAaHMA PEKOMOMHAHTHBIX | [IpakTHdeckas Bormpockr Ha
HaBBIKaMH TIPOBOJIMTH | TMPOIYIEHTOB IIPOUHCYJIMHA U HHTEPPEpoHOB | pabora NeNe§-9; | sk3ameHe
JTUCKYCCHH Ha 4yelmoBeka Ha ocHoBe Escherichiacoli w | pedepar; 35-46
HAYYHBIX (Hay4HO- CIOCcOOeH IPOBOJUTH JUCKYCCUH 10 JaHHOH | HOKIaja-
MPAKTUICCKHX ) TEMAaTHKE Ha HAYYHBIX MEPOIPHATHUSIX; YMEET | Mpe3CHTAIUS
4 MEPOIPUATHSIX, UCIIOJIb30BATh B npodeccroHaILHON
UCIIONIb30BaTh B MHKPOOHOJIOTHYECKOH JIeSITEIIEHOCTH
npodeccHoHaNBHON OTEYECTBEHHBIE U 3apyOerKHbIe 0a3bl JaHHBIX
JIeSITEIEHOCTH KJIOHMPOBAHHBIX '€HOB; BiIafleeT MOHATHHHOMN
OTEYECTBEHHBIE U 0azof W  METOOWYECKHM  allapaToM,
3apyOexHBIe 0a3bl 00ecTeYnBarOINM s pexTHBHOE
JTAHHBIX. NPOBEICHUM  TUCKYCCHH  Ha  HAYYHBIX




Haumenosanwmeo LHECHOYHOI'O

Ne | Kon u HaumeHOBaHUE cpencTBa
PesynbraTel 00y4yeHus "
n/n HUHAKMKaTOpa Texymwmii IIpomexyTouHas
KOHTPOJb aTTecTalus
MEpPONPUSATUAX OTHOCHUTENIBHO pPEe3yIbTaToB
TeHHO-UHKEHEPHBIX SKCIIEPUMEHTOB.
IIK-1.5. [Tonumaer u 3HAaeT NPUHIMIBI HCIOIb30BaHMUA TexHUKU | IIpaktuueckas Bomnpocs! Ha
yMeeT OOBSICHATh pexomOunanTHeix  JIHK s xpanenus | pabora NeNe3 6- | sk3amene
COBPEMEHHBIE qy’)KepOoJIHOI reHeTHueckoi nHdopmanuu 1ist | 9; pedepart; 46-57
pOoOIIeMBI COXpaHCHHUS Oropa3zHooOpasus; yMeeT | AOKiIaj-
5 COXpaHEHHA OOBACHSTH COBPEMCHHBIE npoOJIeMbl | Mpe3eHTaHs
6ropazHoobpa3us u COXpaHeHHsS MHUKPOOHOTO OHMOpa3HOOOpasws;
YCTOWYIHBOTO BIIaficeT METOaMH KOHCTPYHPOBAHUS

pUpoAoNoNas30BaHusA. | pekomOnHanTHEIX JIHK, obecneunBarommx
9KCIPECCHIO KIOHMPOBAHHBIX TEHOB, IS
YCTOHUMBOTO NPUPOAONOIb30BAHUS.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATePHAJIbl, He00X0AUMbIe 1JIsl OLleHKH
3HAHUIi, YMEHHii, HABBIKOB U (MJIH) ONBITA [eSATEIbHOCTH, XaPaKTePU3YHIIUX ITAMbI
(popmupoBaHus KOMIIeTeHIMI B IIpoLecce 0CBOCHHs 00pa30BaTEJbLHOM IPOrPaMMBbI
Tembl pedhepaToB U JOKITAIOB-TIPE3CHTALIHIN:

Hcnonp3oBaHne B TEHETHMYECKOM KOHCTPYHMPOBAaHMH OakTepuodaroB, yMEpEeHHBIX (aroB H
npodaros.

CuHTE3 IeHOB C TIOMOIIbI0 0OPAaTHON TPAHCKPUNTA3BI: IPEUMYIIIECTBA U HEAOCTATKH.

OcHoBHbIEe (DepMEHTBI, HCIOJIb3yeMbl€ MPU KOHCTPYHPOBAHUUM PEKOMOMHAHTHBIX MOJEKYJI:
HOMEHKJIaTypa U MOJIy4YeHUE.

Crpykrypa, GyHKIIUH B KJIETKE ¥ UCITOJIb30BaHNE B TCHETHYECKOM KoHCTpynpoBanuu JJHK-mras.
[IpeumymiecTBa U HEJOCTATKU BEKTOPOB Ha ocHOBe (parosoii JJHK.

OcHoBuble MeTob! urupoBanus JJHK. KoHHEKTOpHBII METO U METOJ JIMHKEPOB.

[Ipunnuns! koHCTpyHpoBaHUs BeKTopHOM Monekyisl JIHK. ITnasmuna PBR 322.

Haznauenwue, kiaccudukanus, NpeuMyIIECTBA U HEIOCTATKH Pa3IUYHBIX THUIIOB MPOMOTOPOB,
UCIIOJIb3YEMBIX B KOHCTpYHpPOBaHUH pekomOnHaHTHBIX JTHK.

CnocoOwsr  BBenmenus pekombmHanTHeIX JIHK B knerky-peuunment. Tpancdopmarius.
Tpancdexrus.

Coznanue peKOMOMHAHTHBIX IMPOJAYIIEHTOB WHCYJIWHA (MPOMHCYJIMHA) YellOBEKa Ha OCHOBE
Escherichiacoli.

CxeMa KOHCTpYyUPOBaHUS MPOAyIeHTa alb(a-uHTepdepoHa Ha ocHOBe Escherichiacoli.
MuUkpoopranus3mMsbl, UCTONIb3YEMBbIE 1715l KIIOHUPOBAHUS UYKEPOIHBIX T€HOB.

3HaueHue BHYTPUKIIETOUHBIX MPOTEUHA3 OaKTepuil sl KIETKU-XO3iMHA, BIUSHUE HA YPOBEHb
IKCIIPECCUN UYKEPOAHBIX TEHOB.

TpeboBanus k 6M0OE30MACHOCTH MPU NMPOBEACHUH T€HHO-MH)XCHEPHBIX PadoT.

Opranuzanys reHoMa MPOKapHOT: PACIIOIOKEHUE TeHOB Ha OaKTepUaIbHON XpOMOCOME.
Opranu3zaiys reHoma 3yKapuoT: MHO)KECTBEHHbIE U YHUKAIbHbBIE TE€HBI.

BekTopsbl sKkcripeccu 1 OCHOBHBIE TPEOOBAHUS HUM.

MeTtoauueckrie MoaXoAbl U MPUHIIMIIBI CO3/1aHUsI PEKOMOMHAHTHBIX MOJIEKYJI.

Pousb nocnenosarensuoctu laitn-Jlenrapao B o6ecrieueHUH TPAHCIIALNH.

OcHoBHble MeTo1bl InrupoBanus JIHK: ciimBanue Mo «IMINKAM» U «TYIBIM» KOHIIAM.

3ayeTHO-IK3aMeHALMOHHbIE MATEPHAJIbI VISl IPOMEKYTOYHOM aTTecTaluu (3K3aMeH/3a4eT)
Ilepeyennb BOPOCOB /1JIs MIPOMEKYTOYHOM aTTecTalluy (IK3aMeH):

I'enernueckas unxxenepus. Onpenenenne noHATHA. OCHOBHBIE 3a/1a4UH.

I'enerndeckas nHxxeHepus. JloOCTUKEHUS U IEPCIIEKTUBBL.

Ucropus cozpanus nepsoit pekomOunantaoi JIHK. Pa6otsr I1. bepra ¢ corpynaukamu.

buonorudeckast 6e30macHOCTh U TeHHAS MHXCHEPHSL.

bl



5. Opraam3anus OaktepuanbHOTO TeHOMa. (OCOOCHHOCTH pPACMOJIOKEHHS TEHOB Ha
OaKTepHaIbHON XPOMOCOME.

6. OcoOEHHOCTH TPAHCKPHUIIIMK U TPAHCIAIUHU y pokapuoT. JJHK-monncomMHbie KOMIUIEKCHI.
7. Ctpykrypa OaKTepHaabHOTO OTIepoHa. PerynsTopHbIe U CTPYKTYPHBIE TEHBI.

8. IS — smementsl u TpaHcno3oHbl. Onpexaenenue noHstus. Ctpykrypa. Mcnonb3oBaHue B
T€HETUYECKOM KOHCTPYHPOBAHUH.

9. Inasmuasl. Onpenenenue moHsATus. OcodeHHOCTH opranmu3anuu miasmuaaon JJTHK

10. Mnasmunel. Pacnpenenenne mno  ¢yHkimusMm.  Mcmonb3oBaHMEe B T€HETHMUYECKOM
KOHCTPYMPOBAaHHH.

11. Bakrepuodaru. VYmepenusle ¢aru, mnpodaru. Vcrnonp3oBaHHE B TI'€HETHUYECKOM
KOHCTPYUPOBAHHH.

12. T'enom sykapuot. OcobenHoctu opranuzanuu. OTanuus oT 6akTepuasbHOTO reHoMa.

13. CTpyKTypHBIE T€HBI 3YKapUOT: BHYTPEHHSISI OpraHu3amusl. DK30Hbl. HTPOHBL.

14. Mexanusm crutaiicuara PHK sykapuor.

15. TlpuHIUIIBI CO3AaHMUS PEKOMOMHAHTHBIX MOJIEKYJI. METOIMUECKHE TTOIXOIbI.

16. OcHOBHBIE METO/IbI TOJYYEHHS TE€HOB ISl KIOHUPOBAHUS.

17. Boeinenenue reHoB (pakiuonupoBanueM xpomocomuoit JIHK u ux unenrtudukanms.

18. CuHTE3 TeHOB ¢ TOMOIIBI0 00paTHON TpaHCKpUNTa3bl. [IpernmyIiecTBa U HETOCTATKH.

19. Xumuko-GpepMeHTaTUBHBIN CUHTE3 T€HOB.

20. IIpuHUMIIBI CO3/1aHUS] PEKOMOMHAHTHBIX IITAMMOB.

21. OcHoBHbIE (PePMEHTHI, UCIIOIB3YEMBbIE TPU KOHCTPYUPOBAHUN PEKOMOMHAHTHBIX MOJIEKYJI.
22. Duponykieassl pectpukunu. Homenknarypa. Ilonyuenue. buonorndeckoe 3HaueHHE.

23. DHIOHYKJI€a3bl PECTPUKLMM 2  KJacca, HX HCIOJb30BAHHME B T€HETUYECKOM
KOHCTPYHPOBAHUH.

24. Hyxkieasbl, UCHIOJIb3yEMble B T€HETUYECKOM KOHCTPYHPOBAHHMM JJIsi MOAM(UKAIIMKM KOHIIOB
JIHK.

25. lllemouynas d¢ocdaTaza W MONMHYKICOTUIKMHA3a. VICTOYHWMKM monaydeHus. DyHKIHH.
[Ipumenenue 1 Henei TeHETUYECKOr0 KOHCTPYUPOBAHMUSL.

26. TepmuHanpHas JAC30KCHUHYKJICOTHAMWITpaHCchepaza. DyHKIUH, MEXaHU3M JECHCTBHSL.
Hcnonp3oBanne B reHETUYECKOM KOHCTPYUPOBAHUH.

27. NHK-momumepasza-1 u ¢parment KienoBa, crpyktypa u ¢(yskmuu. Vcnonb3oBanue B
TEHETUYECKOM KOHCTPYHPOBAHUH.

28. PHK-3aBucumas JIHK-momumepasa (oOpatnHas TpanckpunTasa). CTpyKTypa U MEXaHU3M
JIEUCTBUA.

29. IHK-nuraza. Crtpyktypa W (QyHKIMH B KiIeTKe. Vcmonb3oBaHME B TE€HETHYECKOM
KOHCTPYHPOBAHUH.

30. JIHK-nura3sl kumeqHoi najgouku u ¢ara T4. Mexanu3m GyHKIIMOHUPOBAHUS.

31. Dramnbl co3aHusl peKOMOMHAHTHBIX IITAMMOB.

32. OcnHoBHble MeTobI urupoBanusa JJHK. CiunBanue no «JIMNKAM» U «TYIbIM» KOHIIAM.

33. OcnoBHble MeToab! turupoBanus J{HK. KonHekTopHbIN METOS 1 METOT TMHKEPOB.

34. Bekropnas wMonekyma JIHK. Omnpenenenne monstus. OCHOBHbIE TpeOOBaHUA,
NPEABSIBISIEMBIE K BEKTOPY.

35. Tlpunnunsl KOHCTpyHpoBaHUs BeKTOpHOM Mosekyibl JJHK. [Tnazmuna PBR 322.

36. Bexkropsl Ha ocHoBe masmuanoi J{HK. IIpeumymiectBa R- nina3Mug kak BEKTOPOB.

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

38. Hcnosib3oBaHUE TPAHCIIO30HOB MIPU CO3/IaHUHU BEKTOPOB.

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

40. Pa3muasl 1 KocMuabl. [[pUHIMIIEI CO3/1aHKUs U TPUMEHEHUE.

41. Bexkrops! ki1oHupoBanus. OcHOBHBIE TpeOoBaHMs. [IoHATHE 0 eMKOCTH BEKTOpA.

42. Bekrtopsl skcpeccur. OCHOBHBIE TPEOOBaHUSI K BEKTOPY IKCIIPECCHH.



43. KonctpyupoBanue pekomOouHanTHEIX JIHK, ob6ecmneunBaronux 3KCIpeccuto KIOHUPOBAHHBIX
reHoB. Hykneoruaneie mnocnepoBatensHocT JIHK, oOecneuuBaromme TpaHCKPUIIHIO H
TPAHCISALUIO KIIOHUPOBAHHBIX T€HOB.

44. TIpoMOTOPBI, UCTIONB3YyeMbIe B KOHCTpYHpoBaHuH pekomOnHanTHbIX JIHK. VX Ha3HayeHue u
kiaccudukanus. [IpenMyiecTsa U HeIOCTATKU Pa3TUYHBIX TUIIOB IIPOMOTOPOB.

45. Bunoas criemuduunocts PHK-nonumepas. TpeboBanus k mpoMoTopy.

46. CnocoObl koHcTpynpoBanusi pexomOmHaHTHBIX JIHK, oOecrneunBaromue s¢hdexTuBHYyIO
TPAHCIISIUIO KIIOHUPOBAHHBIX T€HOB.

47. TlocnenoBarenbHocTh LllaitH-/lenrapHo u ee posib B 00ecrieYeHUN TPAHCIISINH.

48. CnocoOwsl BBeneHusi pexkomOunantHbix JIHK B kimerky-peuumnuent. Tpanchopmarius.
Tpanchexmms.

49. Tpanchopmariyst KI€TOK-peUnueHToB. [IoBbIIIeHe KOMITIETEHTHOCTH KJIETOK ITPH BBEJICHUH
pexomOunanTaon JITHK.

50. OCoOGEHHOCTH 3KCIPECCHU TeHOB YYXEPOJIHBIX KOPOTKOLEMOYECYHBIX TOJIMUIICHTHIOB B
OakTepusx.

51. Coznanue peKOMOMHAHTHBIX MPOAYLEHTOB MHCYJIMHA (IPOMHCYJIMHA) YEIOBEKa Ha OCHOBE
Escherichia coli.

52. Co3paHue MHKpPOOHBIX IITAMMOB - MPOAYLEHTOB HHTEP(PEPOHOB UEIIOBEKA, MPAKTHUECKOE
3HAaYECHHE.

53. Cxema KOHCTpyUpOBaHUs MpoylieHTa anbda-uarepdepona Ha ocHoBe Escherichia coli.

54. Ponb  KJETKU-XO35MHA B  PETYJIMPOBAaHMHM d3Kcmpeccuu  pekomOmHanTHRIX JIHK.
MuKpoopranu3msl, HCTIOJIb3yEMBIE 1711 KIOHUPOBAHUS YYKEPOAHBIX T€HOB.

55. BHyTpukIIeTOUYHBIC TPOTEHHA3bI OakTepuid. VIX 3HaUeHUe 1)1 KIETKU-X035MHA U BIUSHUC Ha
YPOBEHB DKCIIPECCUN UYKEPOAHBIX FEHOB.

56. Hcnonp3oBanue TeXHUKU pekoMOnHAHTHBIX JIHK nist Xpanenus qykepoIHON reHeTHYeCKOon
uHpopmanuu. [IpuHIKTIBI CO31aHKUs OAHKOB I'€HOB (KJIOHOTEK).

57. Cucrema Kpucnep 3amuthl Oaktepuii or ¢aroB. I[lepcrieKTUBBI HUCMOJB30BAHUS IS
KOPPEKLIMH T€HOMOB.

KpuTtepun oneHuBaHus pe3yabTaTOB 00y4eHHUsI
KpI/ITepI/II/I OLICHMBAHUA 110 3K3aMCHY

OreHka

OIICHKY «OTJIMYHOY 3aCITy>KHBAeT CTYJCHT, OCBOWBIINHA 3HAHHS, YMEHHS, KOMITETCHIINN
Bricokuit ypoBeHb U TEOopeTHYeCKHi matepuan 0Oe3 TpoOenoB; BHITIOJHUBIIMA BCE  3aJaHVs,
«5» NPEeIyCMOTpPEHHBIE y4eOHBIM IDIAHOM HA BBICOKOM KAadeCTBEHHOM YypOBHE;
(oTyaHO) MPaKTHYeCKHe HAaBBIKM MPO(ECCHOHATHHOTO TPHMEHEHHWs OCBOCHHBIX 3HAHHH
chopMHpOBaHBHI.
OIICHKY «XOpOIIO» 3aCIy>KHBAeT CTYACHT, MPAKTHYECKH ITOJHOCTHIO OCBOWBIIHN
3HAHUS, YMCHUS, KOMIICTCHIIMM W TECOPETHUYCCKHUIA MaTepuay, y4eOHbIC 3aJaHus HE
OIICHEHBI MaKCHMAaJbHBIM YUCIIOM OaJlIOB, B OCHOBHOM C(POPMHPOBAN MPAKTUYCCKHE

Cpennuii ypoBeHb
«4»

(xopouro) HABBIKU.
IToporoBerit OILICHKY «yIIOBJICTBOPHUTEIILHO» 3aCIIy’)KABAcT CTYJCHT, YaCTHYHO C npoberaMu
YPOBEHB «3%» OCBOMBIIUI 3HAHUs, YMCHHS, KOMICTCHIMM M TECOPCTHUYCCKUN Marepuaj, MHOTHUE
(YI0oBIETBOPUTEIHH y4eOHbIC 3a/1aHus JINOO HE BBITOJIHIIIL, JINOO OHU OIICHEHBI YHCIOM 0aJIOB OJIU3KUM K
0) MUHHMAaJIBHOMY, HEKOTOPBIC MPAKTHYCCKIE HABBIKK HE C(HOPMHUPOBAHEI.
MuHUMAaTbHBII OILICHKY «HCYIOBJICTBOPHUTECIILHO» 3aCiIy’)KHBAcT CTYACHT, HE OCBOUBIIMN 3HaHUS,
YPOBEHB «2» YMEHHS, KOMIETEHIINH ¥ TEOPETUIECKUN MaTepral, yIeOHbIe 3aJaHusl HEe BBITOJHUI,
(HEYNOBINETBOPHTEN | Lyoiryyeckie HABBIKH HE CHOPMUPOBAHEL.
BHO)
OHGHO‘IHBIG CpeI[CTBa JId WMHBAJIMIOB U JIUI C OFpaHI/IquHBIMI/I BO3MOXHOCTSIMHA

3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOMMOCTH UHBAJIUAAM U JINLIAaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS JONOJHUTENBHOE BPEMS JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— P NPOBEJICHUU MPOLIETYPhl OLICHUBAHMSI PE3yJIbTaTOB 00yUEHUS MHBAIMJIOB U JIUII C
OTpaHMYEHHBIMH BO3MOXHOCTSIMU 310POBbsI MPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHIUBUIYaTbHBIMU OCOOCHHOCTSMU;



— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCS C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBBSI
U MHBAJIUAOB TNpOIEAypa OLCHMBAHUS pPE3YyJbTaTOB OOYYEHUS MO JUCLHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHMBaHUs PE3yJIbTATOB OOYYCHHS] MHBAJIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH  3JIOPOBbsSI 10 JTUCHHIUIMHE (MOIYJIIO) TIPEIyCMATPUBACT TPEIOCTABICHHE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
uHpopmanuu:

JUist L ¢ HapyLIEHUSAMU 3PEHUS:

— B TIeYaTHOU popMe yBETUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JIiist T ¢ HApYIICHUSIMH CITyXa:

— B [1e4aTHO (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

ILJ'DI JIAI ¢ HAPYUICHUSAMU ONIOPHO-ABUT'ATCIIBHOIO aIrlrapara:

— B TIe4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00ydJaromuxcs.

5. IlepeveHnb y4eOHOIM JIUTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H TEXHOJIOTHil

5.1. YueOHas qureparypa
1. Harnsgnas 6uotexHonorus U reHetndeckas nmxenepus = Taschenetlas der biotechnologie und
gentechnik : [yue6HOe mocobue] / P. llImuy ; mep. ¢ Hem. A. A. Bunorpanosoii, A. A. CuHommHa
; mox pen. T. I1. Moconosoii, A. A. Cunromuna. - Mocksa : BUHOM. JlaGopaTtopust 3HaHUH,
2014. - 324 c. : - ISBN 9785947747676.
2. HlenkyHos, C. H. 'enernueckas nnxenepus : yueonoe nocoodue / C. H. llenkyHnos. — U3x. 4-
oe, crepeoT. 3-my. — HoBocuGupck : Cubupckoe YHUBEPCUTETCKOE M3aaTenbcTBo, 2010. — 514 c.
.. — ISBN  978-5-379-01064-5— Pexum pgocrtynma: mno noamucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=57527
3. BuorexHonmorus : yaeOHMK M MIPAKTUKYM JUIst By30B / mox penakiueit H. B. 3arockunoii, JI. B.
Hazapenko. — 4-e uzn., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 384 ¢. —
(Beiciee oOpazoBanme). — ISBN  978-5-534-16026-0. — Tekct : 31MeKTpOHHBIA //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530288
4. 3arockuHa, H. B. Dkonoruyeckas OM0oTeXHOJIOTHUS : y4eOHUK U TPaKkTUKyM Juig By30B / H. B.
3arockuHa, JI. B. Hazapenko. — Mocksa : U3gatensctBo IOpaiit, 2023. — 99 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-16030-7. — TekcT : anmekTpoHHBIN // OOpa3zoBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530293
5. Herpycos, A. M. Dkonorus MUKpOOpPraHU3MOB : yueOHuK a1 OakanaBpos / A. WM. Hetpycos ;
oTBeTcTBEeHHBbIN pegakTop A. W. HetpycoB. — 2-e uzn. — Mocksa : U3narensctBo FOpaiit, 2022.
— 267 c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-2734-4. — Tekcr :
anexkTpoHHbd  //  OOpasoBarenvHas  1uiargopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/508952
6. 3arockuna, H. B. T'eHernueckas wHXeHepus : Yy4eOHUK M MPaKTHKyM ais By3oB / H. B.
3arockuna, JI. B. Hazapenko. — Mocksa : U3narensctBo FOpaiit, 2023. — 118 ¢. — (Briciee
obpaszoBanue). — ISBN 978-5-534-16029-1. — Texkcr : anektponHslii // OOpa3zoBarenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530292

5.2. llepuoauyeckas gureparypa

Ha3Banune n3nanusa ITepuoanunocTs BeIXOA MecTto xpaneHus 3a KaKue Toabl
(B TOM) XPaHUTCS
MukpoOHoIoTHsI 6 1944-2016 93
1956-1983,
Bectauk MI'Y. Cepust: buonorus 4 1987-2016 93
Mukonorus ¥ puTonaToIorus 6 2001-2016 93



https://biblioclub.ru/index.php?page=book&id=57527

Hazpanue n3nanus [lepromu4HOCTH BBIXOIA MecTto xpaHeHus 3a KaKkue Tkl
(B rON) XPaHUTCS

MukpoOHOIIOTHYECKUH KypHAI 6 1987-2016 43
MousiekyJsipHasi OMOTIOTHS 6 1978-2016 43
buorexnonorus 6 1996-2016 u3
Wapecrin PAH Cepus: 6 1936, 19442013 | /3
buonoruueckast
[puknagnas OHOXUMUS U 6 1968-2016 s
MHKpPOOHOJIOTHsI
Buonorus. PedeparnBHblit
sypran, BUHITH 1970-2013 3an PK

5.3. UHTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHble NpodeccuoHAIbHbIE 0a3bl
JAHHBIX U1 HHPOPMALMOHHbIE CIPABOYHBIE CHCTEMbI
DNeKTPOHHO-0MOMoTedHbIe cuctembl (IBC):

1. DBC «FOPAMT»https://urait.ru/
2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ruy» https://www.book.ru
4. 9bC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirectwww.sciencedirect.com
Kypnans! uznarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunas snexkrponnas oubnuorexa (HOb)http://www.elibrary.ru/
[TonmHOTEKCTOBBIE apXMBBI BEAYLIUX 3aMaHBIX HAYYHBIX KypHaJoB Ha Poccuiickoii
HnaT(bopMe Hay4HbIX xypHaioB HOMKOHhttp://archive.neicon.ru
7. HaumoHanmpHass dJNEKTPOHHAss OmOmmMoTeka (MOCTynm K DJIEKTPOHHOM — OMOJIMOTEKe
nuccepranuii Poccuiickoit rocynapcrsenHoit 6ubnuorexu (PI'b) https://rusneb.ru/
8. Ilpesunmentckas ombmuoreka uM. b.H. Enpriunahttps:/ www.prlib.ru/
9. DnektponHas kotekius Oxcdopackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
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. "Jlexropuym TB" http://www.lektorium.tv/
18. Yuuepcurerckas nnpopmaruonHas cuctema POCCHUS http://uisrussia.msu.ru
HNHpopManoHHBIEe CIPABOYHbIC CUCTEMbI:
1. KoncynpranT [lmroc - cipaBovyHast mpaBoBasi cucTeMa (JOCTYII O JIOKAJTbHOM CETH C
KOMITBIOTEPOB OMOIMOTEKH )
Pecypcol cBoOOAHOrO 10CTYyNA:
1. AmepukaHckas naTeHTHas 0a3za maHHbIX http://www.uspto.gov/patft/
2. IlomHbIE TEKCTHI KAaHAJACKUX AuccepTanuii http:// www.nlc-bne.ca/thesescanada/
3. Ku6epJlenunka(http://cyberleninka.ru/);
4. MuHHCTEPCTBO HayKH M BbICIIero oopazoaHusi Poccuiickoii denepamuu
https://www.minobrnauki.gov.ru/;
5. ®epepanbHbiii moptan "Poccuiickoe oopazoBanuehttp:/www.edu.ru/;
6. Hudopmanmonnas cucrema "EarHOe OKHO J0CTyIa K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;
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7. Enunas komieknus nu@poBhIX 00pa3oBaTeIbHBIX pecypcoBhttp://school-collection.edu.ru/ .

8. ®denepanbHBIi HEHTP HHPOPMALIMOHHO-00pa3zoBaTenbHbIX pecypco (http://feior.edu.ru/);

9. IIpoekt ['ocynapcTBEeHHOTO HHCTUTYTa pyccKoro sizbika uMeHu A.C. [lymknna
"O6pa3oBanue Ha pycckom"https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpManMOHHbIN TopTan "Pycckwuit si3p1k"http://gramota.ru/;

11. Cmyx0a TeMaTH4eCKUX TOJIKOBBIX cioBapeiihttp:// www.glossary.ru/;

12. Cnosapwu u sHIMKIoNenunhttp://dic.academic.ru/;

13. OObpa3zoBarenbHblil mopran "Yueba'"http://www.ucheba.com/;

14. 3axonompoekT "O06 o6pazoBanuu B Poccuiickoit deneparun. Bonpock! u oTBeTHIhttp://XNn--
273--84d1f.xn--plai/voprosy_i_otvety
CoOcTBeHHbIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HHPpopManoHHbIe pecypcbl KyoI'Y:

1. Cpena MOIyJIBHOTO JMHAMUYECKOTo oOyueHushttp://moodle.kubsu.ru

2. ba3za y4eOHBIX IJIaHOB, Y4€OHO-METONYECKUX KOMILJIEKCOB, IMTyOJIMKAIMK U KOH(DEepeHIIHA
http://mschool.kubsu.ru/

3. bubnuoreka nHPpOpMaMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TexHoioruithttp://mschool.kubsu.ru;

4. DnexTpoHHbIN apxuB H1okyMeHTOB KyOI Vhttp://docspace.kubsu.ru/

5. DneKkTpoHHBIE 00pa3oBaTeIbHBIC PeCypChl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM M TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu mnHayuHo-meromuueckoro skypHana "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

6. MeToqnueckue ykazaHus JJis1 00y4alOUIUXCS M0 OCBOEHUIO TUCHMILIUHBI (MOIYJISA)
Jleknus:

Pabora Ha nekIuu SIBISETCS OYE€Hb BAXXHBIM BHJIOM CTYICHUECKON AEATETBbHOCTU IS
U3YYEHUsI TUCIUIUIMHBIL, T.K. Ha JIEKIIUU TPOUCXOIUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAHUN, HO U
cUcCTeMaTH3anus U 0000IIeHNe HAKOIUICHHBIX 3HAHWM, (OPMHUPOBAHHME HA UX OCHOBE HJICHHBIX
B3IJISI0B, YOEXKIEHUH, MUPOBO33PEHHUS, Pa3BUTHE IO3HABATENbHBIX M MPO(ecCHOHATBHBIX
UHTEpecoB. JIGKTOp OpHEHTHPYET CTyIEHTOB B yuyeOHOM Mmarepuaine. KpaTkue 3amucu jexkuuii
(KOHCTIEKTHPOBAHUE) TTIOMOTAET YCBOUTHh MaTepuall.

Hanucanue koHCHEKTa JICKIMA: KPaTKO, CXEMATHYHO, MOCIEI0BATENIbHO (UKCHPOBATH
OCHOBHbBIE TIOJIOKEHUS, BBIBOJbI, (OPMYIUPOBKH, OOOOIIEHMS; MOMEYaTh Ba)KHbIE MBICIH,
BBIJICTISTH KITIOYEBBIC CII0BA, TEPMHUHBL. KOHCIIEKT JTydIlie MOAPa3aeNiiaTh Ha MyHKTHI, aparpadsl,
coOnrofast KpacHyio cTpoky. [IpuHIMNUanbHBIE MecTa, OIpeaeieHus, (OopMyJbl CleayeT
COMPOBOXKAATh 3aMEUAHUSMHU: «BAKHO», «OCO00 BAXKHO», «XOPOIIO 3alIOMHUTHY U T.IN. WU
MOoJAYEpPKUBATh KpacHoW pyukou. llemecoobpasHo pa3paboratb COOCTBEHHYHO CHMBOJIHKY,
COKpAIIIEHUSI CIIOB, YTO IIO3BOJIUT CKOHIEHTPUPOBATh BHUMAaHHWE Ha BAXKHBIX CBEIACHHSIX.
[TpociymuBanue 1 3aMUCh JEKIUU MOKHO MPOU3BOAUTD MPU MOMOIIH COBPEMEHHBIX YCTPONUCTB
(mukTodoH, HOYTOYK, HeTOYK W T.1.). PaboTas Haj KOHCIIEKTOM JIEKLIUH, BCerga CieayeT
HCIIOJIb30BATh HE TOJIBKO YYEOHUK, HO U TY JIUTEPATYPy, KOTOPYIO JONOJHUTEIHEHO PEKOMEHI0BAT
JEKTOp, B TOM YHCIE IEPUOJUYECKUE M3/IaHUS COOTBETCTBYIOIIECH HampaBieHHocTH. [lo
pe3ynbTataM paboThl ¢ KOHCIIEKTOM JIEKIIUH cIeayeT 0003HAYUTh BOIIPOCHI, TEPMUHBI, MaTepUa,
KOTOPBI BBHI3BIBACT TPYIAHOCTH, MOMETHUTh W TIOMBITATHCS HAWUTH OTBET B PEKOMEHIyeMOU
autepatype. Eciau camocTosATenbHO He yHaeTcs pa3oOpaThCsi B Marepuaie, HeoOXOAMMO
chopMyIUpoBaTh BOMPOC W 3aJaTh NPEMOAABATEII0 HA KOHCYJbTAIlMHM, Ha OOIICHUH B
KOHTAaKTHBIE yachl. JISKIIMOHHBIN MaTepuai sSBiseTcsl 6a30BbIM, C KOTOPOTO HEOOXOAMMO HAa4aTh
OCBOCHME COOTBETCTBYIOIIETO pa3ziesia Ui TeMbl. [11aH moAroTOBKH K JICKIUH:

— O03HAKOMUTBLCS ¢ TEMOH JIECKIIUU

— O3HAKOMHTHCS C MIPEITI0KEHHBIMUA BOIIPOCAMHU

— U3Y4YUTh COOTBETCTBYIOIIUN MaTepua

— O3HAKOMMHTHCS C JIUTEPATYpOi Mo TeMe
IIpakT4yeckune padoThI
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B mporiecce moaAroToBku K mpakTUYECKON paboTe HEOOXOAMMO 03HAKOMHUTHCA C pabodeit
OpOrpaMMOMl TUCHMIUIMHBI, TeMaMHd M IJJaHAMU NPAKTUYECKUX 3aHATUH, YAenss ocoboe
BHUMaHHUE LEISIM M 33JadaM, CTPYKType M COJEpKAHUI0 IUCLHMIUIMHBI, IPOBECTH aHAIMU3
OCHOBHOU y4eOHOU JIUTEpaTyphl, TIOCIE Yero paboTaTh ¢ PeKOMEHIOBAHHOM JOMOIHUTEIHHON
autepatrypoil. [Ipn yCTHOM BBICTYIUIEHMHM MO KOHTPOJIBHBIM BOIIPOCAM NMPAKTHYECKOTO 3aHATHS
HY>KHO M3JIarath (He YMTaTh) MaTepHajl BHICTYIUIEHUS cBOOOIHO. He00X01MMO KOHIIEHTPUPOBATh
CBOE BHUMaHHUE Ha TOM, YTO BBICTYIJIEHUE O0paIlleHO K ayAUTOPUHU, a HE K IIPENoAaBareio, T.K.
3TO 3HAYUMBIA acHeKT NpPOo(ecCHOHANBHBIX KommeTeHIHd. [1o OKOHYaHMM NPaKTHYECKOTO
3aHATHUS CIEQyeT NOBTOPUTH BBIBOJBI, CKOHCTPYHUPOBAHHBIE B X0J/I€ YCTHOI'O OIpOCa, MPOCIEAUB
JIOTUKY MX IIOCTPOEHHS, OTMETUB IIOJIOXKEHHUS, JIEKaIlMe B UX OCHOBE. {1 3TOro B TeueHue
orpoca Ipyrux ydauiuxcs cielyeT JenaTh MoMeTKU. boee Toro, B ciayyae HETOUHOCTEH U (MIIH)
HEMOHUMAaHUsl KakKoro-mubo BOIpoca MPONHACHHOTO0 MaTepualla CIeAyeT oOpaTuThCs K
MpenoAaBaTeNio JUisl MOMy4YeHHs] HEOOXOAMMON KOHCYJbTAllMM M Pa3bSICHEHUS BO3HUKILIEH
curyanuu. Cxema NoAroTOBKY K IPAaKTUYECKUM paboTam:

— O03HAKOMHTHCS C TEMOH, LIEBIO U 33aJjauaMH paboThI
—  PaccMOTPETh MPEIIOKEHHBIE BOIPOCHI
— W3YYUTh JEKIHOHHBIN MaTepHall, OCHOBHYIO U JIOIIOJIHUTEIIbHYIO JIMTEPATYPy
— O03HAKOMMTHCS C33JJaHUSMH U XOJOM UX BBINOJHEHUS
— O3HAKOMHTHCS ¢ 000pyAOBAHUEM 3aHATUS
—  BBINOJHUTD 33/1aHUSI B COOTBETCTBUU C XOJIOM PabOTHI
— THUCBMEHHO 0()OPMUTH BBITIOJHEHHYIO pa0boTy
— TIOJBECTH UTOT U CAENATh CTPYKTYpPUPOBAHHBIE BHIBOJIBI
CamocTrosiTesbHasi padoTa

CamocrodrenbHas paboTa CTyICHTOB JUCLHUIUIMHE OCYIIECTBIISCTCS C LENbIO YITyOIeHus,
pacuIMpeHus, CHUCTEMATU3allMM W 3aKPEIJICHUS IIOJYYEHHBIX TEOPETHUYECKUX 3HAHUM,
(dopMHpOBaHUST YMEHUH HCIIOJIB30BaTh JTOKYMEHTALMIO U CHEIMAIbHYIO JIUTEPATYPY, PA3BUTHUSA
MO3HABATENIbHBIX CIIOCOOHOCTEH M aKTMBHOCTH, a Takke (OPMUPOBAHHSA CaMOCTOSTEIHHOIO
MBIIIICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpeaU3alii,
pa3BUTHUSI HCCIEAOBaTENbCKUX yMeHuW. Ilepen BBIMOTHEHHMEM CaMOCTOSITENBHOM pabOThI
HE00X0IMMO YETKO MOHUMATh IIeJIM U 33Ja4u pabOThl, CPOKH BBIMOJIHEHUS, OPUEHTUPOBOYHBIH
00BbeM, OCHOBHBIE TPeOOBaHUSI K pe3yibTaTaM paboThl, KpUTEPUH OLIEHKU. Bo Bpemst BbIOTHEHUS
CaMOCTOSITENIbHOW paboThl MpenojaBaTeb MOXET IPOBOAMTH KOHCYJIbTauU. KOHTpOsb
pPEe3yNbTaTOB CaMOCTOSITENIbHONM pabOThl CTYAEHTOB MOXKET OCYIIECTBISTHCS B NMHCbMEHHOM,
YCTHOM WM CMEUaHHOH (opme, ¢ TpeACTaBICHHEM MPOAYKTa TBOPYECKOH IesITeIbHOCTH
cTyaeHTa. B kauecTBe popM M METOJ0B KOHTPOJISI CAMOCTOSITEIbHON pabOThI CTYy/I€HTOB MOTYT
OBITh NCTIOJIb30BAHBI CEMUHAPCKUE 3aHATHSA, KOJUIOKBUYMBI, 3a4€Thl, TECCTUPOBAHUE, CAMOOTYETHI,
KOHTpPOJIbHBIE paboThl U Ap. KpuTepusMu OLIEHKH pe3yslbTaTOB CAMOCTOATEIbHOW padOThI
CTYJCHTa SIBJSIIOTCS: YPOBEHb OCBOCHHSI CTYACHTOM Y4eOHOIro MaTepHuaia; yMEHHUs CTYJCeHTa
UCIIOJIB30BAaTh TEOPETUYECKHWE 3HAHWA INPU  BBINOJHEHWH HWHAWUBUIAYAJIBHBIX 3a/laHUM;
000OCHOBAaHHOCTb U YETKOCTbh M3JIOKEHHs OTBETa; O0(OpMIIEHHE MaTepuana B COOTBETCTBUU C
TpeOOBAHUSIMU.

[Iman noaAroToBKM:

— HU3Y4YUTb COOTBETCTBYIOLIUH JICKIIMOHHBIM MaTepra
— M3YYUTb OCHOBHYIO JINTEPATYPY IO TEME
— M3YYUTh JOIOJIHUTENBHYIO JIUTEPATYpy 110 TEME
— 0¢pOpMHUTH BBHINOJHEHHYIO pabOTy NHCbMEHHO HJIM B BHJE MPE3CHTAllMU B
3aBUCUMOCTH OT 3a/IaHUS
— CJenarb CTPyKTYPUPOBAHHBIE BHIBOBI
IHoaroroBka Kk 3K3amMeHy

[Ipy moAroToBke K 3K3aMeHy HEOOXOJUMO OpPHUEHTHUPOBATHCA HAa KOHCHEKTHI JIEKIIH,

pabouyro mporpamMMmy IMCHUIUIMHBI, HOPMAaTHUBHYIO, YU€OHYIO U PEKOMEHAYEMYIO JUTEepaTypy.



OCHOBHOE B IOJITOTOBKE K Cllauye dK3aMEHa — 3TO MOBTOPEHHUE BCEro MaTepuala JUCLUIUIMHEL,
[0 KOTOPOMY HEOOXOAMMO chaBaTh 3Kk3aMeH. [Ipu MOAroTOBKE K cAaye ’K3aMeHa BeChb 00beM
paboOThl HYXXHO pacHpeiessaTb paBHOMEPHO [0 JHSAM, OTBEAECHHBIM JJs TOATOTOBKH,
KOHTPOJIMPOBATh KaKIbIH JCHb BBINIOJHEHHWE HAMEUEHHOH paboThl. B mepuoa moAroToBku K
9K3aMEHY CTYJICHT BHOBBb 00paIIaeTcs K yKe U3y4eHHOMY (ITPOMJICHHOMY) Y4EOHOMY MaTepHany.
[MonroroBka BKJIIOYAaeT B ceOsl TpU dTama: caMOCTOsITETIbHas paboTa B TEUYEHUE CEMECTpa;
HENOCPEACTBEHHAs IIOJrOTOBKA B THY, IPEILIECTBYIOIINE YK3aMEHY 10 TEMaM Kypca; IOAr0TOBKa
K OTBETY Ha 3aJaHus, cojaepkamuecs B Owierax. DK3aMeH NPOBOJUTCA IO OWieTam,
OXBaTBIBAIOIIMM BECh IIPOMICHHBIN MaTepuall IUCLUIIIINHBI, BKJIF0Yask BOIIPOCHI, OTBEICHHbIE IS
CaMOCTOSITENIFHOTO M3y4eHus. Jlis ycmemHoW chauu yka3aHHble B pabodell mporpamme
(GopMmHpyeMble KOMIETEHIIMM B pe3yJbTaTe OCBOCHMSA JUCLUIUIMHBI JOJDKHBI  OBITh
IPOJEMOHCTPUPOBAHBI.

Jlnis ycnemHou caauu 9K3aMeHa CTyIeHTBI I0JIKHBI IOMHUTD CIEyIoLIee:

— K OCHOBHBIM MOHATHUSIM U KaTE€rOpUSM HY)KHO 3HATh OINPENENIeHNUs, KOTOpble HE0OX0IMMO
IIOHUMAaTh U yMETb IMOSCHSATH; IPU MOATOTOBKE K IK3aMEHY TpeOyeTcs MOMHMO JICKIMOHHOIO
Marepuaia, MPOYUTATh elle HECKOJbKO YYEOHHUKOB M0 AMCUMUIUIMHE, JOTOJIHUTEIbHBIC
UCTOYHUKH, MPEUIOKEHHBIE A H3y4YEHUS B CIHUCKE JINTEPaTypbl; CEMHHAPCKUE 3aHATHS
CHOCOOCTBYIOT TOJYYEHHIO OoJiee BBICOKOTO YPOBHS 3HAaHUM W, KaK CIEACTBUE, MOIy4YCHHE
9K3aMEHa;

—TOTOBUTHCS K DK3aMEHY HY>KHO HAuMHATh C TIEPBOi JIGKIIMK U CEMUHApa, a He BEIOUPATh TaK
Ha3bIBAEMBI «IITYPMOBOM METOI», NPU KOTOPOM MaTepuayl 3aKkpeluisieTcs B NaMATH 3a
HECKOJIBKO IOCIEAHUX 4YacoB M AHEH mepex 3adeTtoM. IIpu oneHMBaHWM 3HAHWN CTYJIEHTOB
IpenoJiaBaTesb PYKOBOJICTBYETCS, MPEXKJE BCEro, CIEIYIOIMMH KPUTEPHSIMH: HPaBUIBHOCTD
OTBETOB Ha BONPOCHI; IMIOJHOTa W JIAKOHUYHOCTh OTBETa; CIOCOOHOCTb TPaBHIBHO
KBATM(PUUMPOBAaTh (AKThl M OOCTOATENBCTBA, AHAIW3UPOBATh CTATHCTUYECKHE JAHHBIE;
OpPUEHTHPOBAHHE B JUTEPAType; 3HAHHE OCHOBHBIX NMPOOJIeM Y4eOHOW JUCHUIUINHBL, TOHUMaHHUe
3HaYMMOCTH Yy4yeOHOM JMCLUUIUIMHBI B CHCTE€ME;, — JIOTUKAa M apryMEHTHPOBAHHOCTb
U3JI0KEHUS;KyIbTypa OTBeTa. TakuM o0pa3oMm, MpH NPOBEIECHUHM HK3aMEHa IPEroaBaTellb
yZensieT BHUMaHUE He TOJIbKO COJIEPKaHUIO OTBETA, HO U (hOpMe ero N3JI0KEHHUS.

IoaroroBka nmpe3eHTanmi:
—3HAaKOMUTBCS C TEMOM, LIENbIO U 3a7a4aMu
—COCTaBUTh IUIaH PE3EHTALUN COTIACHO OCBOEHHOMY TEOPETUUECKOMY MaTEpHUAITY
—IMpPOU3BECTH TOUCK B JIEKIMOHHOM MaTrepuaie, OCHOBHOH M JONOJHHUTEIbHON
auTeparype GaKkTHUECKOro MaTepHrasa 1o TeMe
—MPOU3BECTU MOUCK UIUTIOCTPATUBHOIO MaTepHasa B CETH "MHTEPHET"
—COCTaBUTh IPE3EHTALIMIO ITPU IOMOILM crienranu3upoBanHoro 10
—COCTaBUTh JOKJIAJ 10 WIIIOCTPAaTUBHOMY MaTepHally pe3eHTalul
—OTpENETUPOBATh NIPE3ECHTALINIO TIEpE]] clauei

B ocBoeHMM  AMCUMIUIMHBI ~ MHBaJIMJAMM W JUIOAMH C  OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMHM3/I0pPOBbsl  OOJIbIIOE 3HAYCHHWE MMEET WHAMBHIyanbHas YydeOHass paborta
(KOHCYJIbTAIINK ) — TOTIOJIHATENIEHOE Pa3bsICHEHUE yYeOHOT0 MaTepuaia.

WupuBuayanbHble KOHCYJIBTAIMM IO TPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHANWBUAYAIN3ALUU OOY4YEHUS U YCTAaHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IpernojaBaTesieM W OOy4arollMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOYHOCTSIMH 3/10POBbSI.

7. MaTepuajibHO-TeXHUYECKOe o0ecrneyeHue 1mo JuCuunianae (MoayJi)

[To Bcem BumamM yd4eOHOH [EATENHPHOCTH B paMKax JUCIUIUIMHBI HCIOJB3YIOTCS
ayIUTOPUH, KAaOMHETHI U JabOpaTOpHU, OCHAIICHHBIC HEOOXOJAMMBIM CICIIHATM3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAHUEM.

HaumenoBanue CIieuaJIbHbIX OCHaHIeHHOCTL CIICIIMAJIbHBIX HepequL JIMIICH3UOHHOI'O
HOMCHIGHI/Iﬁ HOMCHIGHI/Iﬁ IIpOorpaMMHOTO obecrieueHus




VYuebuble ayIUTOpUU VTS
NIPOBEJICHUS 3aHATHH JIEKIIHOHHOTO
THIA

Meb6enb: yueOHas Mebenb
TexHUYECKHE CpeCcTBa O0YUCHUSL:
9KpaH, MPOCKTOP, KOMIIbIOTEP

Microsoft Windows
Microsoft Office

YueOHbIe ayIUTOpUU s | MeOenb: yueOHast meOeIb Microsoft Windows
NIPOBEJCHUs 1a00paTOpHBIX paboT. | TexHuueckue cpelncTBa 00yUeHHUS: Microsoft Office
Jlaboparopus 412, 414 3KpaH, IPOEKTOP, KOMIIBIOTEP
O6opynoBaHue:1ab0paTOpHOE
MHKPOOHOJIOTHUECKOE 000pyIOBaHUE
Jnst  caMOCTOSITEeNIbHOM ~— paboOThl  OOYyYalOIUXCS  MPETyCMOTPEHBI  MOMEIIEHUS,

YKOMITJICKTOBAaHHBIE CIIEIIHATN3UPOBAHHON MeOesbIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «MHTepHeT» M o0ecrieueHHeM JI0CTyNa B IEKTPOHHYIO
UH(POPMALMOHHO-00pa30BATENbHYIO CPEly YHUBEPCUTETA.

HanmeHnoBanue moMenieHun ist
CaMOCTOSITEILHON pabOThI
o0yJaromuxcs

OcCHAaIICHHOCTh IOMEIICHUH JIst
CaMOCTOATEBHON pabOThI
o0yJarommxcs

[lepeycHp MHUIICH3UOHHOTO
MPOrPaMMHOTO OO0eCTICUSHUS

TTomenieHue a1 caMOCTOSITEIbHOU
paboThI 00yUarOMXCsl (YUTATBHBINA
3an HayuHoli OnbmmoTexn)

Mebens: yueOHas mebenn

Kommnekr CIIeMAIM3UPOBAHHOMN
MeOemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHUKa C  MOJKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHOM
«HnTeprery  m
ANEKTPOHHYIO

ceTH
JIOCTYIIOM B
nH(OpPMaIMOHHO-
00pazoBaTeNbHyI0 cpeny
o0pazoBaresbHO I OpraHH3aIH,
BeO-KamMepbl, KOMMYHHUKAIIHOHHOE
obopynoBanne, obOecrednBaronice
JIOCTYTI K CETH UHTEPHET (IIPOBOIHOE
COCIMHECHHUE " 6ecrpoBOIHOE
coenuHeHue 1o TexHoyoruu Wi-Fi)

Microsoft Windows
Microsoft Office
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