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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Iesnbro 0cBOEGHUS TUCUMILUIMHBL «I €HeTHUecKass HHXXEeHepus» sABisieTcss popMupoBaHue y
CTYACHTOB NPO(PECCHOHATBHBIX KOMIIETCHIIMA B MPOU3BOJICTBEHHOH, MOHUTOPHHIOBOM U
UCCIIEI0BATEIbCKON NEATEIbHOCTH, a TAKXKe aHaau3 (QyHIaMEHTAJIbHBIX 3HAHUM, HallpaBICHHBIX
Ha paclIMpeHHe MpPeJCTaBICHUH 00 OCHOBHBIX METOJaX M BO3MOXKHOCTSIX T€HETHUYECKOU
MH)XCHEPUH Ha IIPUMEPE IIPOKAPHUOT.

Jnst  BBICOKONIPO(ECCHOHABHONW — TMOATOTOBKM  BBIMYCKHHMKAa Kypc «l'eHermueckas
UH)XEHEepUs» BaXEH I YIIyOJEHHOrO IOHMMAaHUS CTyJEHTaMU-OMOJIOraMH IPHUHLUIIOB
opranu3ani ¥ (PyHKIIMOHUPOBAHUSA MHKPOOHOW KJIEeTKH. ['eHeThyeckas WH)KEHEpUs TECHO
CBsI3aHa C MOJICKYJIIPHOM Onosoruei, pusnonorueit 1 6MOXUMHUEH MUKpPOOPraHU3MOB.

BaxXHOCTh CBSI3M TEHETUYECKOH OpraHM3allid MHUKPOOHOH KIeTKH M e€ (QyHKIH,
HE00XOMMOCTh IIOHUMaHMs OCHOBHBIX NPUHLMIIOB M IyTE€H, a TAaKKe TOYEK HPAKTUYECKOIOo
IPUMEHEHUS ONpEleNseT aKTyalbHOCTh H3Y4YEHMsI JUCLUIUIMHBI B paMKax JaHHOU
0axanaBpCKOM MPOrpaMMBl.

1.2 3agaun IUCOUILTAHBI

OcHOBHBIC 3aJaud JTUCHHUILIMHBL: C(HOPMHUPOBATH y CTYIEHTOB: 0a30BOE MEIIIJICHHUE,
o0ecrieunBaroliee  NpeACTaBICHUs 00  OCOOEHHOCTAX  CTPYKTYPHO-(DYHKIIMOHAJIBbHOM
OpraHu3alii TeHOMOB IPO- U 9YKapHoT, (aros; cnocoOHOCTh MOHMMAThH MPUHIIMITEI OCHOBHBIX
METO/I0B MOJIEKYJIIPHOTO KJIOHHPOBAHUS; CHOCOOHOCTh HCHOJb30BATh F€HETUUYECKHUE METOIbI
KOHCTPYMpPOBAHUS IITAMMOB OaKTepuil € 3aJaHHBIMU CBOICTBaMM, pa3BUBaTh y CTYAECHTOB
YMEHMSI MCIOJIb30BaTh  COBPEMEHHYIO allapaTypy M BbIYMCIUTEIBHBIE KOMIUIEKCHI IS
BBITIOJIHEHUS] OMOJIOTWYECKUX paloT; TOKa3aTh IEPCIEeKTUBBI IMPHUMEHEHHS] T'€HETHYECKUX
METO/IOB B PA3IUYHBIX 00JACTAX KU3HEICATEIBHOCTH 4YelOBeKa (IPOMBIIIJIEHHOCTb, CEIbCKOE
XO0351ICTBO, HAYYHbIE UCCIIEIOBAHUS U T. J1.);pa3BUBATh Y CTYIEHTOB HaBbIKU pabOThI C yueOHOU
Y Hay4HOU JIUTEPATYPOH.

1.3 MecTo aucuuiuinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe1bHOM NPOrpaMMbl

HucuunnuHa «['eHeTHueckas WHXKEHEpHs» OTHOCHUTCA K «/lucuurummHaMm mo BbIOOPY
JIB.1» wactu, ¢opmupyeMoil ydacTHMKamMM 0Opa3oBaTeNbHBIX OTHOWIeHWH, broka 1
«Aucuurmuabl (MOyM)» Y4eOHOTO IJIaHa.

Kypc «I'enernueckas UHXEHEPUSI» Ba)K€H JUISL CTYIEHTOB-T€HETHKOB,
CHEHUAIN3UPYIOIIUXCS B 00J1aCTH MOJIEKYJISIPHON T€HETUKH MUKPOOPTaHU3MOB, OMOTEXHOJIOTUU
u oOmelt Mukpobuonoruu. Jlins ycBOeHHs Kypca CTYIAEHTY HEOOXOIUMO OpPHUEHTHPOBATHCS B
npobiemMax  oOmiell  MHKpOOMOJOTMH, OMOXMMHH,  (PU3HOJIOTUM  MHUKPOOPTraHU3MOB,
MOJIEKYJISIpHOM OMosoruu. MiMeTs HaBBIKM CaMOCTOSATENIbHONW pabOThl € JIUTEPAaTypoOl, BKIIOYAs
NEPUOANYECKYIO0 HAyYHYIO JIMTEPATYpPY MO OAKTEPUOJIOTUN U OMOTEXHOJIOTHH, a TaK)KE€ HAaBBIKU
paboThI C AJIEKTPOHHBIMU CpeAcTBaMu MHpopMaiuu. M3ydeHnto nuciuminebl «l eHeTnyeckast
WHXEHEepUs» MPEALIECTBYIOT TaKHe AUCHUUIUINHBI, Kak «bHOXUMHSI ¢ OCHOBaMU MOJIEKYJISIPHOMN
Oouonorum», «l'eHeTHKa U cenekuus», «MUKpPOOHOJOrHsI C OCHOBAMU BHPYCOJOTHH U
OMOTEXHOJOTHN», KOTOpbIE H3Y4aloTCs, B TOM 4Hcie, B paMmkax HampasieHus 06.03.01
«buonorus». Marepuanbsl AUCHUIUIMHBI UCIONB3YIOTCS CTyJIEHTaMHU B Hay4HOHl pabore mpu
MOJTOTOBKE BBIMYCKHOM KBaTU(UKALMOHHOW pabOThl M KpalHE Ba)XXHbl B OCYIIECTBICHUU
NPaKTUYECKOH JIeATeNbHOCTH OaKanaBpa OMOJIOrUn (T€HETUKH).

1.4 IlepedyeHb MIaHMPYeEMbIX Pe3yJbTATOB O0OY4YEeHHUS] IO AUCHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJIbTaTaMH OCBOCHHS 00pPa30BaTe/ILHOM IPOrPaMMBbI

N3yuenne paHHON y4ueOHOW JWCHMIUIMHBI HAmpaBiIeHO Ha (GOpMHUpPOBAHUE VY
00yYaromuxcst CIeyOIMXKOMIETEHIIHNA:



KOIL 1 HAaUMCHOBAaHUEC UHAUKATOpA

Pe3yJ'ILTaTI)I OGy‘leHI/IH 110 JTUCHUIIJIMHEC

IIK-1 CmocobeH TBOpYECKH  HCIIOIB30BATH

B Hay4YHO -HCCIIeIOBATEILCKOM ACATCIIBHOCTH 3HAHHUEC

('byH,Z[aMCHTaJILHLIX pas3aciioB OHOJIOTMYECKUX M KOJIOTHUECKUX JUCIOUIIIHH.

UIIK-1.1. Bnageer coBpeMeHHBIMU
WH(POPMALMOHHBIMU PECypCcaMu
OHMOJIOTHYECKOTO H DKOJIOTHUECKOrO
coJiep KaHus U yMeeT UCTIOIb30BaTh UX B
npoQeCCUOHANBHOM JCSITEIBHOCTH.

3HAaeT IIyTH IIOMCKAa COBPEMECHHBIX HH(OPMAIMOHHBIX
HCTOYHUKOB '€ HHO-MHXEHEPHON HapaBIEHHOCTH.

ymeer MPUMEHSTh B npodecCHOHANBHOM
MHUKpPOOHOJIOTMYECKOH JIESTEIBHOCTH 3HAHUS O CTPOCHUH
TEHEeTHUYECKOTO ammapara Ipo- ¥ 3YKapuoT, MOJyuYeHHbIE U3
COBPEMEHHBIX HH(OPMaLMOHHBIX.

BAJCET OCHOBHBIMH T'CHHO-WH)XCHCPHBIMUIOHITHSIMH U
npueMaMi paboThl B JCATEIBHOCTH B MHKPOOHOIOTHICCKOM
71a00paTopuu.

HIIK-1.2. Bnageet 3xcniepUMeHTaIbHBIMU
METOJIaMH1 UCCIICOBAHMM (TI0 TEMaTHKE
MIPOBOIUMEIX Pa3paboToK).

3HaeT 9KCIIEPUMEHTAJIbHBIC METO/IBI BBISIBIICHUSI
PACIIOJIOKEHHUS] TEHOB Ha 0aKTEPHAILHONW XpOMOCOME.

YMECTUCTIONIB30BATE DKCIIEPUMEHTAIIBHBIE METOABI CO3aHUA
p€KOM6I/IHaHTHBIX MOJICKYIJI.

BJIaAcCTMCTOAAMH MNPHUMCHCHUSA OCHOBHBIX q)epMeHTOB B
TeHEeTHICCKOM HWHXXCHCPHUU.

UIIK-1.3. YMmeeT aHanu3upoBaTh pe3yabTaThl
9KCIIEPUMEHTOB U NPEACTABIATh UX B (hopme
MyOJIMKALUHA B pEIIEH3UPYEMBIX HAYUHBIX
U3JaHUAX.

3HACTOTAIlbl  CO3JaHUA peKOM6I/IHaHTHLIX mTaMMOB H
AJITOPUTM  aHAJIU3bl PE3YyJIbTATOB JKCICPUMEHTOB C HX
IIPUMCHCHUCM.

yYMECTaHAIN3UPOBATH PE3YyIbTAThI 9KCIICPUMCHTOB 10

CO3/IaHHIO U HCIIOJIb30BaHHIO BEeKTOpHBIX Mostekyn JJTHK.

BJIaIETCIIOCOOHOCTBIO MPEACTABIATE PE3yNbTaThl aHAIH3a
HKCIIEPUMEHTOB MO TE€HETUYECKOHW HHXKEeHepun B (dopme
myONuKaIuil B pelieH3upyeMbIX Hay9HbIX H31aHUsIX.

UIIK-1.4. O6nasaeT HaBbIKAMU MPOBOJUTH
JIICKYCCUH Ha HAYYHBIX (Hay4HO-
MPaKTHYECKUX) MEPOTIPUATHAX, UCIIOIb30BaTh B
npoQeCCUOHANBHOM JeSITeIPHOCTU
OTEYECTBEHHbIE U 3apyOeKHbIe 0a3bl JAHHBIX.

3HAETITANBl  CO3/AHUS  PEKOMOMHAHTHBIX  MPOIYLEHTOB
[POUHCYJINHA ¥ HHTeP()EPOHOB YEJIOBEKA HA OCHOBE
Escherichia coli u cnocoben mMpOBOAUTH AUCKYCCHH IO
JIAHHOM TeMaTHKe Ha HAYYHBIX MEPOIPUSITHSX.

YMEETHCIIOJIb30BATh B po¢eCCHOHATBHOMI
MHUKPOOHMOJIOTHYECKON  JCSITEIBHOCTH OTCUCCTBCHHBIC U
3apyOexHbIe 0a3bl JAHHBIX KIOHUPOBAHHBIX T€HOB.

BIaJeeT MOHATHHHOW 0a30i M METOAMYECKHM alIapaToM,
obecrieunBaronM 3(h(HEKTUBHOE NPOBEICHUH THCKYCCHH Ha
HAYYHBIX MEPONPHUATHAX OTHOCUTEIBHO PE3YJIbTATOB I'€HHO-
HWH)KEHEPHBIX SKCIEPUMEHTOB.

IIK-1.5. TIlommmaer wu yMmeeT OOBSICHATH | 3HACT NPHHIUIIEI UCIIOIH30BAHNS TEXHUKH PEKOMOMHAHTHBIX
COBPEMEHHBIE poOIeMBI coxpanenusa | JJHK  mna  XpaHeHuss — 4yXepoAHOH  IeHETHYECKOH
O6mopazHo0Opa3ust u ycToiuuBOro | MH(OPMAINH U COXpaHEHUs1 Onopa3zHoo0Opasmsl.
MPUPOIOTIONB30BaHNSI. yMeeT OOBSCHATH COBPEMEHHbIE IPOOIEeMBl COXpaHEHHs
MHKPOOHOTO OHOPa3HOOOpa3Hsl.
BJIaZieeT METOJAaMHM KOHCTPYHPOBAaHHMS PEKOMOWHAHTHBIX
JHK, o0ecneynBaomumx 3KCIPECCHI0  KIOHHPOBAHHBIX
T'€HOB, JUIsl YCTOIYMBOTO MPUPOJIOTIOIb30BAHHSI.
PC3YJ'IBT3.TBI O6y‘-ICHI/IH o AUCHUIIMHE OJOCTUTAKOTCA B PaMKaX OCYIICCTBIICHHA BCCX
BHUJIOB KOHTAaKTHOW U CaMOCTOSATEIHLHON paboThl OOyYaromuxcsi B COOTBETCTBHH C

YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.
WunaukaTtopel  TOCTHIKEHUS

KOMIIETEHITUHI

cuuTarTCid CHOPMHUPOBAHHBIMU  IPH

AOCTUIKCHUU COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06y‘{eHI/I${.

2. CTpyKTYypa M coepKaHue TUCHUIINHBI

2.1 PacnipenesieHue TPyA0E€MKOCTH AUCHUILIMHBI 110 BUaM padoT

OOmiast TpyA0EMKOCTh JUCIUILIAHBI COCTaBlisieT 4 3aderHbie eauHullpl (144 yaca), ux
pacmpeneneHye mo BujgaM padoT NpeICTaBICHO B TaOJIHIIe

Buasr pabot

Bcero
JacoB

dopma o0ydeHus
OYHO-
3a04Has

3a04Has
OYHaA




5 X X X
ceMecTp ceMecTp CeMecTp Kypc
(gacsr) (gacsr) (gacel) (gackr)

KonTakTHas pa6oTa, B TOM 4Hcie:
AyIuTOpHBIE 3aHATHS (BCero):
3aHATUS JICKIIMOHHOIO THIIA 16 16
J1a00paTOPHBIE 3aHATHS
NPaKTHYECKUE 3aHATUS 18 18
CEeMUHAPCKHE 3aHSATHS
HWuas koHTaKTHasi padora:
KoHTponb caMocTosATeIbHOM padoThI
(KCP) 6 6
ITpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTebHasi padoTa, B TOM
qucie:
Pedepar/acce (moarotoska) 10 10
CaMOCTOsITeIbHOE HM3YYEHHE pa3JIelioB,
CaMOIIOITOTOBKA (mpopabotka u
MOBTOPEHHUE JICKIMOHHOTO Marepuana | 29 29
MaTepuajia  y4eOHHKOB W Y4eOHBIX
nocoOui, TMOATOTOBKAa K J1abOpaTOpHBIM
3aHSATHAM, KOJUIOKBHYMaM H T.1.)
BrIimonHeHNe WHAWBULYaNbHBIX 3aJaHUi 12 12
(TIOATOTOBKA COOOIICHHIA, MPE3CHTALIII)
IToaroTOBKA K TEKyIIeMy KOHTPOITIO 24 24
KonTpoasb:
[ToaroTOBKA K IK3aMEHY 35,7 35,7
Oomas gac. 144 144
TPY/10€eMKOCTh B TOM YHCJIe

KOHTAKTHAs 40,3 40,3

padora

3a4. e/ 4 4

2.2 Conep:xanue JMCUMIIMHBI
Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH MO pa3jiesiaM JAUCIUIIINHBI.
Pa3nensl (TeMbl) TMCHUILUIMHBI, U3ydaeMble B S5 ceMecTpe (ouHasi popma 00yUyeHus)

KosnyecTBo yacos
Breaynut
Ne HanmeHnoBanwme paznenos (Tem) AyauTopHas OpH};}I
Bcero pabora
pabota
J 113 JIP CPC
1 I'eHernveckas HHXEHEPUSI - JOCTIDKSHHS, IPOOJIEMBI, 12 2 2 8
HEePCHEKTHBEL
2. CTpyKTYypHO - (O YHKIIMOHAJbHASI OPTaHU3AIHsI TCHOMOB. 12 2 2 8
3. OCHOBHBIE 3Talbl CO3JJaHHST PEKOMOWHAHTHBIX MOJICKYIL. 12 2 2 8
4. DepMEeHTBI, UCTIOJIb3YEMBIE B TEHETUUYECKOM KOHCTPYHUPOBAHHH. 22 2 4 16
5. BekTopbl B reHeTHUECKOM KOHCTPYHPOBAHHUU. 22 4 4 14
6. OKcIpeccusi 4y>KEepOAHBIX TEHOB B KJIETKE-PELUNHUEHTE. 22 4 4 14
HUTOI'O no pasdenam oucyuniurvl 102 | 16 18 68
Konrpoiss camocrositensHo# pabotsl (KCP) 6
[Tpomexyrounas arrecrauus (MKP) 0,3
IToAroToBKa K TEKYLIEMY KOHTPOJIIO 35,7
OO1mas Tpy1I0eMKOCTb M0 AUCIUIUINHE 144

[Ipumeuanue: JI — nexumm, [13 — mpakTudeckue 3ansTus / cemuHapslJIP — maGopatopHbie
sanstusi, CPC — camoctosiTenbHast paboTa cTyieHTa

2.3 Coaep:xanue pa3iesioB (TeM) THCHUTLTHHBI
2.3.1 3aHsATHS JEKIIMOHHOI0 THIA



HaumenoBanue pasgena
(Temsr)

Coneprxanue paszena (TeMbl)

®dopma TeKyIIero
KOHTPOJIS

I'eneTnueckas
HWHXEHepUs -
JOCTIDKEHIS, TIPOOIIEMBL,
MIEPCIICKTHBEI.

I'enetnueckas unxenepus. Onpenenenne NoHATHs. OCHOBHBIE
3amaun. ['eHermdeckas  umkeHepus.  JlocTibkeHHs U
MIEPCIeKTHBBL. VICTOpHS cO3maHus MepBOH peKOMOMHAHTHOU
JHK. Paboter II. Bepra ¢ corpymuukamu. bmomormdeckas
0€301acHOCTh M TeHHAS! HHKECHEPHSL.

v

CtpyKTypHO-
(yHKIHOHATIBHAS
OpraHU3aLys TCHOMOB.

Opraamsanust  OakrepuanbHOro  reHoma.  OcoOeHHOCTH
pacIioJoXeHuss TEHOB Ha OaKTEepHaJIBbHON  XpOMOCOME.
OCOOCHHOCTH TPAHCKPUIIMKA M TPAHCISNAU Y TPOKApPHOT.
JHK-momucomuple KoMIUIeKchl. CTpyKTypa OaKTepHalbHOTO
ornepoHa. PerynsiTopHble U CTPYKTYpHBIE TeHBI. |S — aneMeHThI
u TpaHcno3oHel. OmpeneneHue mnonsTua.  CTpykTypa.
Hcnonp3oBaHWe B TIEHETHUECKOM  KOHCTPYHUPOBAHMH.
ITna3mugsl. Onpenenenue MOHATHS. OcobeHHOCTH
opranm3anuu wiazmuanoi JIHK. Tlnasmunel. Pacnpenenenue
mo  QyHKIHAM. Hcnonp3oBaHWe B~ TI'€HETHYECKOM
KOHCTpynpoBaHuH. bakrepmodarn. YmepeHHble — darm,
npodaru. VMcnonb3oBaHne B TeHETHIECKOM KOHCTPYHPOBAHUH.
I'enom sykapuor. OcobenHoctn opranmzanuu. OTaW4us OT
OaktepuanbHOro TreHoMma. CTPYKTYpHBIE TE€HBI 3YKapHOT:
BHYTPEHHSII OpraHm3alys. OK30HBL. VIHTpoHBI. MexaHH3M
craiicunra PHK sykapuor.

OCHOBHBIE ATAIbI
CO3/1aHus
PEKOMOUHAHTHBIX
MOJIEKYI.

ITpunHIHIIB CO3/IaHud PEKOMOMHAHTHBIX MOJIEKY.
Metonnueckue moaxoAbl. OCHOBHBIE METOABI TOTYUYEHUS
TE€HOB s KJIOHUPOBAHUA. Brinenenue TEHOB
(b paKIMOHUPOBAHUEM XPOMOCOMHOM JHK 51 150,
uneHtudukanus. CHHTE3 TEHOB C IOMOINBIO OOpaTHOU
TpaHckpunrasbl. [lpenMyniectBa M HEOOCTaTKU. XHUMHUKO-
(epMeHTaTUBHBI CHHTE3 TEHOB. [IpWHIMIEI CcoO3maHUAL
PEeKOMOMHAHTHBIX IITAMMOB.

DepMEHTHI,
UCTIONIb3yEMBbIC B
TeHETHYECKOM
KOHCTPYHPOBAaHUH.

OcHOBHBIE (PepMEHTHI, UCTIOIB3yeMbIE TIPH KOHCTPYHPOBaHUHU
PEKOMOMHAHTHBIX MOJEKYJ. OHIOHYKIEa3bl PECTPUKIIUH.
Homenknarypa. Ilonyuyenue. buonorndyeckoe 3HadyeHHE.
OHJOHYKJI€a3bl PECTPUKLUMU 2 Kjacca, UX HCIIOJIb30BAHHUE B
TEHEeTHYECKOM KOHCTpYyHpoBaHWH. Hykieasbl, UCTIOIb3yeMble
B TEHETUYECKOM KOHCTPYHUPOBAHUH 1T MOJAU(DHUKAIINN KOHIIOB
JHK. Illenouynas ¢ocdaraza u MONUHYKICOTHAKHHA3A.
Hcrounuku nomyuenus. @ynkuuu. Ilpumenenue nis nenen
TEHEeTHYECKOTO KOHCTPYUPOBaHHUSI. TepmunaabHas
Ne30KCUHYyKIeoTuaAnNTpanchepasa. DyHKIUH, MEXaHU3M
JEeNCTBUSL. Ucnonb3oBanue B TEHETHYECKOM
KOHCTPYUPOBaHUHU.

DepMEHTHI,
UCTIONIb3yEMBbIC B
TeHETHYECKOM
KOHCTPYUPOBaHHU.

JHK-momumepaza-1 u  ¢parment KieHoBa, crpykrypa u
GbyHKIMN. Hcnons3oBanue B TE€HETUYECKOM
KOHCTPYUPOBaHUHU. PHK-3aBucumas JHK-nonumepasa
(obparHas TpanckpuiTasza). CTpyKTypa U MEXaHU3M JICHCTBHS.
JOHK-nmuraza.  Crpykrypa W (QYHKOMM B KJIETKE.
Hcnonb30BaHue B IeHETHMYECKOM KOHCTpyupoBaHuu. JHK-
nuraspl  KHOIeyHOW manouku u ¢ara T4, Mexaamsm
(YHKIMOHHPOBAHMSL.

BekTopHble MOJIEKYIIbI B
TEHETUYECKOM
KOHCTPYUPOBaHUHU

Otamnbl CO3JaHMsT PEKOMOMHAHTHBIX ImTaMMOB. (OCHOBHBIE
meronbl nurupoBanus JIHK. CmmBanme mno «imnmkum» u
«ryneiM» koHmaM. OcHOBHbIE MeToabl Jurupoanms JIHK.
KonHekTopHBIII MeTOn W METOA JHMHKEpOB. BekropHas
monekyna JIHK.  Omnpenenenne  nonstus.  OCHOBHBIE
TpeOOBaHUS, TMpPEObsIBILIEMbIE K  BEKTOPY. [IpHHIUTIBI
KOHCTpyupoBaHusi BekTopHOU Mousekynsl JHK. Ilnazmwuna
PBR 322. Bekropsl Ha ocHoBe 1uasmunuHo JIHK.
[IpenmymectBa R- mua3mMu Kak BEKTOPOB.

BGKTOpHLIC MOJICKYJIbI B
TCHCTHYCCKOM

Bekropsl Ha ocHoBe ¢arosoii JIHK. IlpenmymiectBa wu
HEJIOCTaTKH. BeKTopsl BHEOpEHHMS M BEKTOPHI 3aMELICHUSL.




HaumenoBanue pasgena
(Temsr)

Coneprxanue paszena (TeMbl)

®dopma TeKyIIero
KOHTPOJIS

KOHCTPYUPOBaHUU

Hcnonp3oBaHre TPAaHCIIO30HOB TIPH  CO3JaHUM BEKTOPOB.
Coznanue BeKTOpoB Ha ocHOBe (haroB. JIsmoOna-¢ar. dazmuast
u KocMunsl. [IpuHIMITEL co3maHMs M IpUMEHEHHe. BekTopbl
kiIoHUpoBaHus. OcHOBHBIE TpeOoBaHus. [IoHATHE O eMKOCTH
BekTopa. Bekroper skcmpeccun. OCHOBHBIE TpeOOBaHHA K
BEKTOPY IKCIIPECCHH.

Okcmpeccust
Yy>KEPOIHBIX ['CHOB B
KJIETKe-PeIUIUCHTE.

Konctpynposanne pexombmaanTHbx JJHK, obGecrieunBaroninx
9KCIIPECCHIO  KJIOHHPOBAaHHBIX  TIeHOB.  HykieoTnaHsle
mocnenosarensHocTH JTHK, obecneunBaromme TpaHCKPHUITIIAIO
W TPaHCISIOMIO  KJIOHWPOBaHHBIX TEHOB. [IpoMOTOpEI,
UCTIONIb3yeMble B KOHCTPYMpOBaHWU pekoMOuHaHTHBIX JIHK.
Ux mnasHauenume wu kiaccudukamms. IlpemmymectBa
HEJIOCTaTKW Pa3IM4YHbIX THUIIOB HPOMOTOPOB. Bumoas
cnenuduunocts PHK-nonumepas. TpeboBanust k mpomMoTopy.
CrocoObl  KOHCTpyupoBaHuA  pekomMOWHaHTHBIX  JIHK,
obecrieunBaromne 3¢ PEeKTUBHYIO TPAHCIIALUIO
KIIOHUpOBaHHbIX  reHoB. IlocnemoBarenbHocTs  Illaitn-
HenrapHo u ee posis B obecrieueHnn TpaHcaanun. CriocoOs
BBe#eHN pekoMOmHaHTHRIX JIHK B  KIETKy-pelMmHeHT.
Tparcpopmanus. Tparchekums. Tparchopmarust KIETOK-
peunnueHToB. [lOBBIIIEHHE KOMIETEHTHOCTH KIJIETOK IIPH
BBeneHnu pexomoOunantHoil JIHK. OcobeHHOCTH KCTpeccruu
TCHOB YY)XEPOJHBIX KOPOTKOLENOYEUHBIX IOJUICHTHIOB B
OakTepusiX.

Dxcnpeccus
4y’KEPOAHBIX T€HOB B
KJICTKE-PEIUITUCHTE.

Co3maHue  pPeKOMOMHAHTHBIX  NPOAYLEHTOB  WHCYJIHMHA
(mpouncynuHa) uenmoBeka Ha ocHoBe Escherichia coli.
Co3maHue  MHKPOOHBIX ~ INTAMMOB -  TIPOAYLEHTOB
UHTEp(EPOHOB UENOBEKa, IpaKkTHYecKoe 3HaueHue. Cxema
KOHCTPYHPOBAaHUS ~NPOAYIEHTa anb(a-uHTEepPEepoHa Ha
ocHoBe Escherichia coli. Pomb  knerku-xo3smHa B
perymupoBaHHM  3Kcmpeccud — pekomOmHaHTHBRIX — JITHK.
MHUKpOOpPTaHU3MBI,  HCIIOJIb3YEMBIE Ui KJIOHHMPOBAHMS
Yy)KEPOIHBIX  TE€HOB.  BHYyTpHKJIETOYHbIE  IPOTEHHA3bI
Oakrepuii. VX 3HauyeHHe A KIETKU-XO3SMHA WM BIUSHHUE Ha
YPOBEHb JKCIPECCHH YYyXKepOJHBIX reHoB.Vcrnonb3oBanue
TeXHUKH pexoMOnHaHTHBIX JIHK mist XpaHeHus! 9y)epoaHon
reHetuuecko wmHpopMmarwu. [IpuHIUOBI co3maHus OaHKOB
reHoB (knoHotek). Cucrema Kpucrep 3ammrel GakTepuil oT
¢aroB. IlepcHeKTHBBI HCMONB30BAaHHUA JUIL  KOPPEKIHH
TEHOMOB.

Yerasiit onpoc (V)

2.3.2 3aHATHS CEMHHAPCKOr0 THIA (MPaKTHYecKHe padoThl)

HaumenoBanue paszzgena
(Temer)

Tematuka 3aHATHI/PabOT

dopMa TEKyILETO
KOHTPOJIA

I'enermueckas
WH)XEHEepUs -
JTIOCTIHDKEHUS, IPOOIIEMEI,
MIEPCIEKTUBEI.

Hctopusi BO3HUKHOBEHHMS METOJOB TI'€HHON HWHXXEHEPUU
Paborer bepra ¢ corpymHukamu. CraHOBIEHHE T'€HHOMN
WH)KCHEPUU KaK HayKH. 3HAKOMCTBO C XapaKTepOM padOTHI B
MOJICKYJIIPHO-TCHETUIECKOW Jaboparopun. 3agadydl ¥ IEJH.
TpeboBanus k Owmobe3omacHOCTH. OCHOBHBIC JOCTIDKCHHS
TCHHOW WHXXCHEepHH. BO3MOXKHOCTH TpaHC(POPMAIUH KIETOK
MHKpPOOPIaHU3MOB, PACTEHUI, )KUBOTHBIX.

v, P

CrpyKkTypHO-
byHKIIMOHATBEHAS
OpraHU3aIHsI TCHOMOB.

OpraHu3anusi TeHOMa TPOKAPHOT. PacronokeHne TeHOB Ha
OakrepuaabHONl XpomMocoMe. |S-aeMeHTBI M TPaHCIIO30HBI.
OpFaHI/I?:aHI/IH TeHOMa OYKapHuoT, MHOX>XXCCTBCHHBIC )5
YHHUKaJbHbIE TeHbl. OCOOCHHOCTH PEeTyISIIAN TPAHCKPHUIIIINI B
reHoMax Npo- W JYKApHOT. DK30H-WHTPOHHAS OpTaHU3aIHS
reHoB dykapuoT. Cucrtemsbl cruiaicuara. OpraHuzanus
onepoHoB y 6akrepwid. JIHK- monrcomMHbIe KOMIUIEKCHI.




JUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOoJIoruu B coorBeTcTBUU ¢ T'OC BO.

2.3.3 [IpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTsl HE PETyCMOTPEHbI

No HaumenoBanue pasgena TemaTHKa 3ansTHiE/paboT ®dopma TeKyIIero
(Temsr) KOHTPOJIA

3. |OcHOBHBIE dTAITBI OCHOBHBIC TIPUHIMIIBI CO3JaHUSI PEKOMOWHAHTHBIX MOJICKYJI. Vv, P
CO3/1aHus Metoabl mosyueHHUs T€HOB Ul KJIOHUpPOBaHMA. BrineneHue
PEKOMOMHAHTHBIX reaoB m3 xpomocomuoit JIHK, wmx ¢paxnumonnpoBanue u
MOJICKYJI. AICHTUDUKAITHS (670TTHHT-THOpH IN3ATIHS,

HMMYHOJIOTHYECKHE MeToAbl W 1p.). CHHTE3 TeHOB st
KJIOHHPOBaHMS C TIOMOINBIO OOpaTHOW TPAHCKPUOTA3bl H
XMMHUKO-(epMEHTAaTHBHBIH cuHTe3. [lommmepasHas uenHas
peakmmst. 3HaKOoMcTBO ¢ Meromamu  BbimeneHus JIHK,
MIPUHIUIIOM paboTsI aMIUT(UKaTOpOB JHK u
TOPU3OHTAJBHEIM  AyieKTpodope3oM nponykroB I[P B
arapo3HOM rejie.

4. |®epMeHTHI, DepMEHTH, HCIIOIb3yEMBIE B TE€HETUYECKOM v, P
UCTIONb3YyeMBbIE B KOHCTPYUPOBaHUM:  OHJOHyKnea3sl pectpukiuy, JHK-
TeHETUYECKOM nuraspl, HykJeasel st Mmoxaudukamuu  konuos JIHK.
KOHCTPYHUPOBaHHH. CrpykTypa U OCHOBHBIE (DYHKIHH (DEPMEHTOB, IPUMECHEHHE B

Pa3IMYHbIX BUAAX KIIOHUPOBAHMUS.

5. |®epMmeHTHI, OHK-mmomumepa3za |.  ®parment KnénoBa, oOpaTHas Vv, P
UCTIONB3YyEMBIE B TPaHCKPHITAa3a, HyKJIeoTuaunrpancdepasa,
TE€HETUYECKOM nonuuykieotuakunaza u gap. JHK-murazel. Crpykrypa u
KOHCTPYHUPOBaHHH. ¢yHKIMM B KJIETKe. JICHonb30BaHHME B TE€HETHYECKOM

koHCcTpyupoBanud. JIHK-muraspl kummeqHoi mamodku u ¢ara
T4. Mexauu3Mm GyHKIHOHUPOBAHHSI.

6. |Bekropusie moniekyibl B |CTpykrypa ¢aroBoro renoma. I[lnasmuael. Crpykrypa U v, P
TE€HETUYECKOM ¢yuxuuu. [TpuHoune! co3manus BekTopHbIX Moiyekyn JIHK.
KOHCTPYHUPOBaHUU TpeOoBaHust K BeKTOpaM O00s3aTeNIbHbIE M JKelaTesbHbIE.

ITonsTue o emxoctTu Bekropa. Pa3Muibl U KOCMUJBL.

7. |BekTtopHble MoNeKy bl B (Pard M IUIa3MUIBl KaK OCHOBA JUI CO3JaHHMA BEKTOPHBIX v, P
TeHETUYECKOM monekyn JIHK. 1S-amementst u tpancmosonbl. Col- u R-
KOHCTPYHPOBAHUU ITa3MUIBL

8. |Dkcmpeccus BexTopsl skcnpeccuu M BEKTOpHI KiIoHUpoBaHMA. Co3naHue v, P
YyXKEPOIHBIX TEHOB B TeHETHYECKNX KOHCTPYKLHH JUIS CHHTe3a OCJIKOB YEIOBEKa B
KIIETKE-PELIUITHUEHTE. OakTepranabHON KieTke. BrIOOp MpoMOTOPOB, HEOOXOIMMOCTh

BBeJeHHA  mocienoBatensHocTh  Ulaitn-Jlenrapuo s
obecnieueHns 3 HeKTUBHOCTH TPAHCKPUIIIIMU U TPAHCIISIIHH.

9. |Dxcmpeccus Tparchopmanuss  KIETKU-pelUIieHTa.  KOMIETEeHTHOCTH V,P
4yXKEPOIHBIX TE€HOB B KIIETOK-PELUIHAEHTOB. OTtbop KIIETOK, HECYLINX
KJIETKE-PELIUIIACHTE. pexombunantHeie JTHK.

VYeruoiit onpoc (Y), nanucanue pedepara (P).
HpI/I N3YUCHUN AU CIUITIIINHBI MOT'YT IMPUMCHSATCA QJICKTPOHHOC O6y‘IeHI/Ie,

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4alIMXCH M0 JUCHHUILIIMHE (MOTYJII0)

ITepedeHp yueOHO-METOUIECKOTO 00ECTICUSHSI TUCITUTUTHHEI T10
Ne Bug CPC BBINOJTHEHHUIO CAMOCTOSTENILHOM paboThI
1 |Hammcanue pedeparos Merouueckre peKOMEeHJalluy M0 OPTraHnu3alii CaMOCTOSITENEHON paboTh
CTYZIEHTOB Ka(eIpbl FeHETUKN, MUKPOOHOJIOTHH 1 OMOXUMHH, yTBEPKICHHBIC
kagenpoii nporokos Ne 07 or 18.02.2021 r
2 |[logroroBka Merorueckre peKOMEHIalMK 10 OpraHU3aluy CaMOCTOSTENbHON paboTh
MYJIBTUMEANHHBIX CTYZIEHTOB Ka(eIpbl FeHETUKN, MUKPOOHOJIOTHH 1 OMOXUMHH, yTBEPKICHHBIC
Mpe3eHTAIIA kadenpoii mpotokoa Ne 07 ot 18.02.2021 r
3 |CamonoaroroBka Metoandeckne peKOMEHIAIMU 0 OPTaHW3alUU CaMOCTOATENBHOW PabOTHI
CTYACHTOB KadeIpbl TeHETUKH, MUKPOOHNOJIOTHH U OMOXHMUH, YTBEPIKICHHbIE
kadenpoii mpotokoa Ne 07 ot 18.02.2021




Y4eOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBHONH pabOThl OOYyYalOIMIUXCS W3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3/I0POBbS U BOCIIPUATHS HHPOPMAIIUH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

—B MI€YaTHOM opMe YBEITMUYEHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapYIICHUSMHU CiyXa:

— B mieyaTHo hopme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEILHOTO ammapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOEHHH JAWCHMILIUHBI
(Mmonmy.Jist)

[Tpu peanuzanmu y4eOHON PabOTHI MO OCBOEHHIO Kypca «l eHeTHuecKas WH)KEHEpHs»
UCTIONB3YIOTCS] COBPEMEHHBIE 00pa30BaTeIbHBIE TEXHOIOTHH:

—H1H()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH;

—IIPOEKTHBIE METOABI O0YUCHUS;

—HCCIIE/IOBATEIILCKUE METO/IBI B O0Y4CHHH;

—npobieMHoe 00yueHue

Jlnist Il ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIBTAIlMH C UCIIOJIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

4. OuneHo4yHble CpeACTBA IS TEKYINEr0o KOHTPOJISA YCIEBAEMOCTH H
NPOMEKYTOYHOH aTTeCTAUMHN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUIN 00yJarommxcsi, OCBOMBLIMX IporpaMMmMy ydeOHOM nucuuruinHbl «l'eHernueckas
WHXCHEPUS.

OneHouyHbIE CpeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylIero
KOHTPOJISI B (OopMe3aluThl MPAaKTUUECKOW paboThl, YCTHOro ompoca, pedepara, Tokiana-
MPEe3EHTALUU 110 IPOOJIEMHBIM BOIIPOCaM, U MPOMEKYTOUYHOI aTTecTanuu B (JopMe BOIIPOCOB K
DK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEICTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAluN

HaumeHoBaHHEOLIEHOUHOTO CPeACTBa
Ne Kon n HaumeHoBaHue
PesynbraTsl 00ydeHus . IIpomexyTrounas
n/n HUHAMKaTOpa Texymuii KOHTpOJIB
aTTecTanys
UIIK-1.1. Bnageer 3HaeT MyTH MOMCKa coBpeMeHHbIX | IIpakTuueckas Bomnpocs! Ha
COBPEMEHHBIMU WH()OPMAIMOHHBIX ~ HMCTOYHHUKOB | pabora NeNel-2; JK3aMEHe
MHPOPMAMOHHBIMU TeHHO-WH)KEHEPHOU pedepat; qokan- 1-11
pecypcamu HaIpaBJIEHHOCTH; yMeEeT | Ipe3eHTanus
OHMOJIOTHYECKOTO U MIPUMEHATh B TpodeccHoHAIBHON
1 HKOJIOTHYECKOTO MHUKPOOHOIOTHIECKO
COJZIEPKAHUSA B YMEET JEeSITeIbHOCTH 3HAHUA O CTPOCHHHU
UCTIOJIb30BaTh UX B TEHETUYECKOro ammapara Mpo- U
npodeccrnoHabHOM JYKapHOT, MOJTyYEHHBIE u3
JIeITeIIbHOCTH. COBPEMEHHBIX HMH(OPMAIMOHHBIX;
BJIAJICET  OCHOBHBIMHM  TEHHO-




HaumMeHoBaHHEOIIEHOYHOTO CpCACTBa

Ne Kon u nHaumeHnoBaHue
PesynbraTel 00y4yeHus . [IpomexyrouHas
n/n HHIUKAaTOpa Texymmii KOHTPOJIb
aTTecTanys
WH)KCHEPHBIMH  TIOHATHSIMH U
pueMamMu paboTsl B
JeATEILHOCTH B
MUKPOOHOJIOTHYECKO
naboparopuu.
HIIK-1.2. Bnapgeer | 3Haer sKcnepuMeHTanbeble | IIpakTuyeckas Bomnpocs! Ha
SKCIEPUMEHTANbHBIMA METOJBI BELABIICHUS | pabota NoNe2-5; JK3aMeHe
METOAAMH WCCIICIOBAHUN | pPacCHOIOKECHUSL TCHOB Ha | pedepart; TOKIA- 12-22
(o TeMaTHKe | OaKTepHaIbHOMH XpOMOCOME; | TpEe3eHTALs
MPOBOANMBIX yMmeeT HCTIONIB30BATh
2 pa3paboToK). 9KCIEPUMCHTAIbHBIC METOJIBI
CO3JaHUs PEKOMOMHAHTHBIX
MOJIEKYJI;  BJaJeeT  METoJaMHu
[IPUMEHEHUS OCHOBHBIX
(GbepMEeHTOB B T'CHETHYCCKOU
WH)KEHEPHUH.
UIIK-1.3. Ymeer 3HaeT STarnbl coznanus | [IpakTuueckas Bompocs! Ha
aHAITM3UPOBATh PEKOMOMHAHTHBIX ~ IITaMMOB ¥ | pabota NeNe3, 6-7; SK3aMEHE
pe3yabTaTHI AITOPUTM aHANM3Bl PE3YNBTATOB | pedepart; TOKIA- 23-34
9KCTIIEPUMEHTOB U 9KCTIEPUMEHTOB c UX | TpEe3eHTaLus
MPE/ICTABIATh UX B OpMe | NPHMEHECHHUEM, yMeeT
MyOIMKanui B aHAIN3UPOBATH PpE3yIIbTaTHI
pELeH3UPYEMbIX HAYIHBIX | SKCIIEPUMEHTOB IO CO3JaHHI0 W
3 W3IaHUAX. HCTIONIH30BAHHIO BEKTOPHBIX
MOJIEKYT JHK; BIIAJICET
CIIOCOOHOCTBIO NPE/ICTaBIATh
pe3yNbTaTh aHanmm3a
9KCIIEPUMEHTOB MO T'€HETUYECKON
WH)XeHepuH B (opMe myOauKarmi
B pELEH3UPYEMbIX  HAYYHBIX
W3IAHUSX.
UIIK-1.4. O6namaer 3HAET TaIbI coznanus | IlpakTuueckas Bomnpocs! Ha
HaBbIKaMHU MPOBOJUTH PEKOMOWHAHTHBIX ~ HPOJYLEHTOB | padora NeNe8-9; 9K3aMeHe
JUCKYCCUH HA HAYYHBIX MpouHCYyNIMHA W wuHTepdepoHOoB | pedepar; gokman- 35-46
(Hay4IHO-ITPaKTHYECKHX) YeJloBeKa Ha OCHOBE | Ipe3eHTaIHs
MEpOIPUATHSAX, Escherichiacoli wu  cmocoben
UCIIONIb30BAThH B MIPOBOANTH JUCKYCCHH IO JTaHHOMN
npodeccnoHambHOMI TEeMaTUKe Ha Hay4HBIX
JIeSITeIIbHOCTH MEpOTPUSTUSX; yMmeeT
OTEYECTBEHHBIC U UCIIOJIb30BaTh B
3apyOekHbIe 6a3bl npodeccuoHaTbHOM
4 JIAHHBIX. MHUKPOOHOIOTHUECKOH
JICATEIbHOCTH OTEYECTBCHHBIE U
3apy0OexxHbIe 636l JIaHHBIX
KJIOHHUPOBaHHBIX T'€HOB; BIIaJICET
MOHATUIHON 6azoii u
METOIUYECKHM anrapaTom,
obecrieunBaomuM 3¢ HEeKTUBHOE
MIPOBECHUH JIICKYCCUH Ha
HaY4HBIX MEpOIPUATHAX
OTHOCHTEIILHO pe3yJbTaToB
TeHHO-MHKXEHEPHBIX
9KCIIEPUMEHTOB.
TIK-1.5. [Tonnmaet u 3HAeT MNPUHUHUIBI HcHoib30BaHus | [IpakTuueckas Bomnpock! Ha
yMeeT OOBSICHSTh TexHuku pexoMmOuHantHeIX JIHK | pabora NeNe3 6-9; JK3aMeHe
COBPEMEHHBIE NTPOOIEMBI JUIL  XpaHEHHMs — 4yXepoaHoH | pedepar; nokiaz- 46-57
5 COXpaHEeHHMs TeHETHYeCKOH HWH(GOPMALMK JUIS | Mpe3eHTaIHs
6ropasHooOpasus u coxpaHeHHMs1 ~ OmopazHOOOpa3us;
YCTOWYHBOTO yMeeT OOBICHATH COBPEMEHHBIC
IPUPOIOTIONB30BaAHUSI. 1po0IeMbl COXpaHEeHHMs




HaumMeHoBaHHEOIIEHOYHOTO CpCACTBa

Ne Kon u nHaumeHnoBaHue
Pesynbrarsl 00ydeHus . IIpomexyTounas
n/n HHAMKaTOpa Texymuit KOHTpOJIB
aTTecTalys

MHUKpOOHOTO  OMOpa3HO00Opa3us;

BIIaJICET MeToJaMU

KOHCTPYUPOBaHUS

PEKOMOMHAHTHBIX JHK,

00ecreynBaOmMUX  SKCHPECCUI0

KIOHUPOBaHHBIX  T€HOB,  [UIA

YCTOWYHUBOTO

MIPUPOJONOIb30BAHUS.

TunoBble KOHTPOJIbHBIC 3aJaHUSI MJIM HHbIe MATepHAJbl, He00XOJUMBbIE IA
OLlCHKW 3HAHUH, YMEHHMi, HABBIKOB M (MJIHM) ONbITA AeATEJbHOCTH, XapaKTepHU3YyHIIUX
Tanbl GOPpMUPOBAHMS KOMIIETEHUMH B Mpoliecce 0CBOCHUS 00pa30BaTeIbHON MPOrPaMMbl
Tembl pedepaToB U TOKIAJOB-TIPE3CHTALIHINA:

Hcnonb3oBaHue B TE€HETUYECKOM KOHCTPYUPOBaHMM OakTepuodaroB, yMEpeHHBIX ¢aroB u
npogaros.

CuHTE3 reHOB ¢ MOMOLIbI0 00paTHOM TPAHCKPHUITA3bI: IPEUMYILECTBA U HEIOCTATKH.

OcHoBHBIE (DEPMEHTHI, HCIOJb3yeMble MPH KOHCTPYWPOBAHUH PEKOMOWHAHTHBIX MOJICKYIL:
HOMEHKJIaTypa U MOJy4eHHE.

CrpykTypa, QyHKIMH B KIETKE M HCIIOJB30BAaHHE B TeHETHYeCKOM KoHcTpyupoBanuu JIHK-
JIUras.

[IpeumyiecTBa 1 HEIOCTATKH BEKTOPOB Ha ocHOBE ¢arosoit JJHK.

Ocnosnble MeToas! muruposanus JJHK. KoHHEKTOpHBINM METO U METOA JIMHKEPOB.

[Tpunune! KOHCTpyHpoBaHus BekTopHOH Monekynsl JJHK. ITnazmuma PBR 322.

Hasznauenue, knaccudukanus, NpeMMyIIecTBa U HEAOCTATKU Pa3IMYHBIX THIIOB IPOMOTOPOB,
UCTIOJIB3YEMBIX B KOHCTpYHpOBaHUH pekoMOnHanTHBIX JJHK.

Croco6br  BBeneHust pexkomOuHaHTHeIX JIHK B knerky-perunuent. Tpanchopmarius.
Tpanchexius.

Co3naHne peKOMOMHAHTHBIX MNPOAYLIEHTOB HMHCYIHMHA (TPOMHCYJIMHA) YeJOBEKa Ha OCHOBE
Escherichiacoli.

Cxema KOHCTpYyHpOBaHUsI poylieHTa aibda-uHTepdepona Ha ocHoBe Escherichiacoli.
MuKpoopranu3Mbl, UCTIOJIb3yEMbIE JIJIsl KTIOHUPOBAHUS YYKEPOJAHBIX T€HOB.

3Ha4yeHre BHYTPHUKJIETOYHBIX MPOTEHHA3 OakTepuil A KIETKH-XO35MHA, BIMSHHUE HA YPOBEHb
9KCIIPECCUN UYKEPOJHBIX T€HOB.

TpeOGoBanus kK 6100€30MaCHOCTH PU NPOBEICHUN T€HHO-UH)KEHEPHBIX paldoT.

Opranu3zaiys reHoma poKapuoT: pacrnoioKeHNe TeHOB Ha 0aKTepHaIbHON XPOMOCOME.
Opranuzanys reHoma 3yKapuoT: MHO)KECTBEHHBIE U YHUKAJIBHBIE TCHBI.

BexTopsl skcnipeccun 1 OCHOBHBIE TPEOOBaHUSI HUM.

Mertoandeckne NOIX0/Abl U IPUHIMIIBI CO3AaHUS PEKOMOMHAHTHBIX MOJIEKYII.

Ponb nocnenosarensHoctu laiin-JlenrapHo B oOecriedeHUN TPAHCISILUH.

OcHoBHble MeToAb! IUrupoBanus JJHK: cimBanue 1o «IMNKUM» U «TYIBIM» KOHLIAM.

3a4eTHO-3K3aMeHAllHOHHbIE MaTepHaIblLIsA NPOMEKYTOYHOM arrecTanuu
(3x3ameH/3a4eT)

ITepeuyeHnb BONMPOCOB 17151 MPOMEKYTOUHOM aTTeCcTANMH (IK3aMeH):
I'enetnueckas unxkenepus. Onpenenenne NoHATUA. OCHOBHBIE 3a7a4H.
I'enetnyeckas uHxeHepusl. JloCTUKEHNS U IEPCTIEKTUBHI.
Ucropus cozpanus nepeoit pekomOunantHoi JIHK. Pa6oTsr I1. bepra ¢ cotpynnukamu.
Buonornyeckas 6e30MacHOCTb U T€HHAsi HHKEHEPHUS.
. Oprammzamus OaktepuanbHOro reHomMa. (OCOOEHHOCTHM PACIOJOXKEHHS TE€HOB Ha
OaKkTepHaIbHON XPOMOCOME.
6. OcoOeHHOCTH TPAHCKPHUIIIIMK U TpaHCISIUHU y ipokapuot. JIHK-nonmncomMHbie KOMIUTIEKCHI.

asrONE




7. Crpykrypa OakTepHanbHOTO ONepOHA. PeryasTOpHbIE U CTPYKTYPHBIE T'€HBI.

8. IS — snementsl u Tpancnoszonsl. Ompenenenue nousatus. Ctpykrypa. Mcnonb3oBanue B
IFeHETUYECKOM KOHCTPYHPOBAHUU.

9. TIInasmuael. Onpenencane moHsATHs. OcoOeHHOCTH opranu3aiuu miasmuaHon JJHK

10. Ilnasmuasl.  Pacnpenenenne 1o  ¢yHkuusMm. cnosnb3oBaHMe B T'€HETHYECKOM
KOHCTPYMPOBaHUMU.

11. baktepuodaru. VYwmepennsie ¢aru, mnpodaru. Hcmoap3oBaHHE B TI€HETHYECKOM
KOHCTPYUPOBaHUMU.

12. TI'enom sykapuot. OcoGeHHOCTH opraHu3auuu. OTInYKs OT GaKTepUalIbHOIO T€HOMA.

13. CrpykTypHBIE TeHBl 2YKapHOT: BHYTPEHHSISI OpraHu3anus. JK30Hbl. IHTPOHBI.

14. Mexanusm craiicuara PHK sykapuor.

15. IlpuHIMUIB CO3MaHUA PEKOMOMHAHTHBIX MOJIEKY1. METOAMUECKUE MOAXOIbI.

16. OcHOBHBIE METO/IBI N10JIyYEHHs TEHOB JAJIS1 KIIOHUPOBAHUS.

17. Beinenenue reHoB ¢ppakunoHupoBanueM xpomocomuoit JIHK u ux naentudpukanms.

18. CunTe3 reHoB ¢ nomouibio 06paTHOI TpaHckpunTasbl. [IpenmyiecTBa u HeJOCTaTKH.

19. Xummuko-(hepMeHTaTUBHBINA CHHTE3 TCHOB.

20. ITpuHIUIIBI CO31aHUS PeKOMOMHAHTHBIX IIITAMMOB.

21. OcHoOBHBIE (hepMEHTHI, HCIIOIB3YEMbIE TTPH KOHCTPYUPOBAHHH PEKOMOMHAHTHBIX MOJICKYJI.
22. Duponykieassl pectpukiuu. Homenknarypa. I[Tonyuenue. buonornueckoe 3HaueHue.

23. DHOOHYKJIEa3bl ~ PECTPUKIMH 2  Kjacca, HX HCIOJNb30BaHHE B TI'E€HETUYECKOM
KOHCTPYUPOBAHHH.

24. Hykieasbl, UCHIOIB3yEeMbI€ B TEHETUYECKOM KOHCTPYMPOBAHHH U MOAW(DUKANU KOHIIOB
JHK.

25. lllenounass Qocdaraza W NOTUHYKICOTHAKHHA3A. VICTOYHHMKH Tody4deHus. DyHKIUU.
[TpumeHeHue A 1eaei reHeTHYeCKOro KOHCTPYUPOBAHMUSL.

26. TepmuHanmpHas JAE30KCHHYKICOTHAWATpaHChepa3za. DyHKIUH, MEXaHW3M JICHCTBHSL
Hcnonp30BaHnEe B TEHETUYECKOM KOHCTPYMPOBaHUH.

27. THK-mmomumepasa-1 u ¢parment KineHoBa, crpykrypa u ¢yHkumu. Mcmonb3oBaHue B
TreHETUYECKOM KOHCTPYHPOBAHUH.

28. PHK-3aBucumas JIHK-mommMmepasza (oOpatHast TpaHckpumrtaza). CTpykTypa W MeEXaHU3M
JEHUCTBHUS.

29. IHK-nmuraza. Crtpykrypa W GyHKOMH B KieTke. VICHonbp30BaHWE B T'eHETUYECKOM
KOHCTPYUPOBaHHH.

30. JIHK-nmura3sl kumeyHoi nanouku u ¢ara T4. Mexanusm GyHKIHOHHPOBAHUSI.

31. Dramnbl co31aHus peKOMOMHAHTHBIX IITAMMOB.

32. Ocuosuble MeTob! IurupoBanus JJHK. CinnBanue 1Mo «GIHIKAM» U «TYIIBIMY KOHIIAM.

33. Ocnosuble MeTob! IurupoBanus JJHK. KoHHekTopHBIN METO M METOJT IMHKEPOB.

34. Bektopuas wmonekyna JIHK. Omnpeneneane tnonstus. OCHOBHBIE  TpeOOBaHUSA,
HpeIbsBIsEMbIE K BEKTOPY.

35. IpunHnumer kKoHCTpYUpoBaHus BekTopHoi Monekynsl JJHK. ITnasmuna PBR 322.

36. Bextops! Ha ocHoBe tazmuaHol JJHK. IlpeumymectBa R- miaasmun kak BEKTOpPOB.

37. Bektops! Ha ocHOBe (aroBoit [IHK. [IpenmymiectBa u HemocTaTku. BeKTOpbI BHEAPEHUS U
BEKTOPBI 3aMELICHMUS.

38. Hcnonb3oBaHMEe TPAHCIIO30HOB TIPU CO3/]AHUN BEKTOPOB.

39. Coznanue BEeKTOpOB Ha ocHOBe ¢aroB. JIssmOaa-gar.

40. ®a3Muabpl 1 KOCMHIBL. [[pUHIMIIBI CO3AaHUs ¥ IPUMEHEHHE.

41. Bextops! kiioHupoBaHus. OcHoBHbIE TpeOoBaHus. [IoHsATHE O EMKOCTH BEKTOPA.

42. BexTtopsl okcripeccud. OCHOBHBIE TPeOOBaHUS K BEKTOPY IKCIIPECCHH.

43. KouctpyupoBanue PEKOMOMHAHTHBIX JHK, o0ecreunBaroIuX JKCIIPECCHUIO
KJIIOHUpPOBaHHbIX TeHOoB. Hyxneotuansle mnocnenosarenbHoctd JHK, obGecneunBaroniue
TPAHCKPHIILIMIO U TPAHCISILUIO KIIOHUPOBAHHBIX T€HOB.



44. TIpomMOTOpBI, UCIIONB3YyeMbIe B KOHCTpyupoBaHuu pekomOmHaHTHRIX JIHK. Ux HaznaueHue
u knaccudukanys. [Ipenmyriectsa 1 HEAOCTATKH PA3IIMYHBIX THIIOB IIPOMOTOPOB.

45. Buposas cnenupuunocts PHK-nomumepas. TpeboBanust K mpoMoOTOpY.

46. CriocoOwl koHcTpyupoBanus pekomOmHaHTHBIX JIHK, obecneunmBaromme 3QQeKTUBHYIO
TPAHCISALHUIO KIOHUPOBAHHBIX T€HOB.

47. IlocnenosarenvHocTh [laiin-/lenrapHo u ee poJib B 00E€CIICYEHUH TPAHCISALINUH.

48. CnocoOwsr BBeneHuss pexkomOumHaHTHBIX JIHK B kmerky-perunuent. Tpancdopmarius.
Tpancdexmus.

49. Tpanchopmanusi KJICTOK-PEIUITUEHTOB.
BBeJieHUH pekoMmOnHanTHOM JJHK.

50. OCOOEHHOCTH SKCIPECCHH TE€HOB UYKEPOJHBIX KOPOTKOLEMOUYEYHBIX MOJUIEHTHIOB B
OaxkTepusx.

51. Co3manne peKOMOMHAHTHBIX MPOIYIICHTOB MHCYJIMHA (MMPOMHCYJIWHA) YEJIOBEKa HA OCHOBE
Escherichia coli.

52. Co3nanue MHUKPOOHBIX IITAMMOB - IPOAYIEHTOB MHTEPHEPOHOB UEIOBEKA, MPAKTUYECKOE
3HaYCHHUE.

53. Cxema KOHCTpYHPOBaHHsI MTPOaylieHTa anb(a-uHrepdepona Ha ocHoBe EScherichia coli.

54. Ponp  KJIETKH-XO3fMHA B  PETyJUpPOBaHUU H3Kcopeccun pekoMOuHaHTHbIX  JIHK.
MuKpoopraHu3Msbl, UCIOJIb3yEMBbIE LI KIOHUPOBAHUS UY>KEPOIHBIX T€HOB.

55. BHytpukierouHsle mpoTenHasbl OakTepuil. VX 3HaueHue JUIst KIIETKU-XO03s1UHA U BIMSIHUE HA
YPOBEHB IKCIPECCUU UYKEPOJHBIX TEHOB.

56. Ucnonp3oBanne TexHuku pekoMmOmHaHTHBIX JIHK mms  xpanenus
reHetuyeckoil unpopmanuu. [IpuHIMIBI co31aHUs OaHKOB FeHOB (KJIOHOTEK).
57. Cucrema Kpucnep 3amutsl Oaktepuii oT (¢aroB. [lepcrieKTUBBI HCHOIB30BAHUS IS
KOPPEKIIUU TeHOMOB.

IloBpIIEHHE KOMIIETCHTHOCTH KJIETOK Ipu

qyKEpOIHOU

KpuTtepun oneHuBaHus pe3yibTaTOB 00y4eHH

Onenka Kputepuu onieHHBaHUS 0 SK3aMEHY
Bhicokuit OLEHKY ~«OTJIHYHO»  3aCIyKMBACT CTYIEHT, OCBOUBIIUI 3HaHUS,
YPOBEHB «5» YMEHU, KOMIETEHLUMH M TEOPETHYECKHH MaTepnal 6e3 mpoOeos;
(oTIHuHO) BBIMIOJHUBIINK BCE 3aJaHUsl, MPEAYCMOTPEHHbIE y4EOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YpPOBHE; MPAKTUYECKHE HABBIKU
po(hecCHOHAILHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHUM chOPMHUPOBAHBI.
Cpennnii OIIEHKY «XOpOIIO» 3aCiyKUBA€T CTYIEHT, MPAKTUYECKU IOJHOCTHIO
YPOBEHB «4» OCBOMBIIMN 3HAHUSA, YMEHMs, KOMIIETEHIMH U TEOPETHUYECKUI
(xopo110) MaTepuain, y4deOHble 3aJaHusl HE OILIEHEHbl MaKCUMAJIbHBIM YHCIIOM
0aJJI0B, B OCHOBHOM C(hOpMHPOBaJ MPAKTUUYECKHE HABBIKU.
IToporosslii OLICHKY «YyJIOBJIETBOPUTEIBHO» 3aCIyKHUBAET CTYIEHT, YaCTUYHO C
YPOBEHB «3» npobenaMyd  OCBOMBIIMI  3HaHUS, YMEHMs,, KOMIIETEHIMH U
(YIoBieTBOpUTE | TEOPETHUYECKUH MaTepuayn, MHOTuMe ydyeOHble 3amaHus 100 He
JILHO) BBITIOJIHWI, JIMOO OHU OICHEHBI YHCJIOM OaIOB OJM3KUM K
MUHUMAIBHOMY, HEKOTOPBIE MPAKTUYECKHE HABBIKU HE COPMUPOBAHBI.
MuHUMaNBHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHO)» 3aCIIYKHBAET CTYJIEHT, HE OCBOMBILNN
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIIMN U TEOPETUYECKUI MaTepual, yueOHbIe
(HEYIOBIIETBOPHY | 3a/laHUs HE BBIMOJHUI, IPAKTUYECKUE HABBIKU HE CHOPMUPOBAHEI.
TEJILHO)
OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH

3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIWBHIYAIHHBIX TICUXO(PU3NIECKUX OCOOEHHOCTEH.
— Tpu HEOOXOJUMOCTH HWHBAIHMIAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
310POBbs TPEAOCTABISAETCS JOMOJHUTEIIBHOE BPEMS JIJISl MOJTOTOBKH OTBETA HA DK3aMEHE;



— IIPU MPOBEJCHUH IPOLEAYPHI OLIEHUBAHUS PE3YyIbTaTOB O0YyUEHHs MHBAINUOB U JIULL C
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI MPETYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIIHBIMUA OCOOEHHOCTIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB IpoIleaypa OLEHMBAHUSA DPE3YyJIbTaTOB OOyYeHHs MO JAUCLUUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponenypa oneHMBaHUS Pe3yJbTaTOB OO0Y4YEHMs WMHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopmauuu B (opMax, aganTUPOBAHHBIX K OrPaHMYEHHMSIM HX 370pPOBbS U BOCIPHITUSA
uHpOpMaLUu:

Jlist 11 ¢ HapyIEeHUsIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIUOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOHasi auTeparypa
1. Ilenxynos, C.H. I'enetnueckast urwxenepus / C.H. Illenkynos. - U3n. 4-oe, crepeot. 3-my. -
HoBocubupck : Cubupckoe yHUBEpCUTETCKOE M3naTenseTBo, 2010. - 514 c. @ wi., Tadin., cxem. -
ISBN 978-5-379-01064-5; To xKe [DNEeKTPOHHBIN pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=57527 (29.03.2017).
2. IImung P. Harnsanas OMoTexHONOTHS U TeHeTHdeckas wuHxkeHepusi Taschenetlas der
biotechnologie und gentechnik: [yueOnoe mocobue] / P. IlImumg ; mep. ¢ Hem. A. A.
Bunorpanosoii, A. A. CuntommuHa ; nox pen. T. I1. Moconosoii, A. A. CuntommHa. - Mocksa :
BMHOM. Jla6opatopus 3Hanui, 2014. - 324 c. (20 3k3).
3. Herpycos, A. . MukpoOuosorus: Teopus u npaktuka B 2 4. Yacts 1 : yueOHUK /17151 By30B /
A. 1. Herpycos, U. b. KotoBa. — Mocksa : UznatensctBo FOpaiit, 2021. — 315 c¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-03805-7. — Tekcr : anexrponnsiit // DBC FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/468999 (nata oopamenwus: 01.05.2021).
4. 2. Herpycos, A. 1. Muxkpobuosiorusi: Teopusi U npaktuka B 2 4. Yacte 2 . y4eOHUK IS
By30B / A. U. Herpycos, U. b. KotoBa. — Mockga : U3narensctBo FOpaiit, 2021. — 332 ¢. —
(Beiciiee oopazoBanue). — ISBN 978-5-534-03806-4. — Tekcer : anekrponHsiii // IBC HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/470688 (mata obpamenus: 01.05.2021).
5. MaseioBa, O.K. T'enermka Oakrtepmii B Bompocax u otBetax / O.K. [laBbigoBa ;
MunucrepctBo oOpa3zoBanus u Hayku Poccuiickoit @enepauun. - OpeHOypr : OpeHOyprekuit
rocyJIapcTBeHHbIN yHHBepcuTeT, 2015. - 178 c. : Tabn., cxemsl, wi. - bubmmorp. B kH. - ISBN
978-5-7410-1252-9 ; To xKe [DneKTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=364817 (23.04.2021).
6. Ky3nenos, Anekcannp EBrenpeBnd.Hayunsie ocHOBEI dk0OnoTexHONOTHH [ TekeT] : yaeOHOE
nocobwue st cryaeHToB By30B / A. E. Kysuenos, H. b. I'pagoBa. - M. : Mup, 2006. - 503 c. : u.
- buGmmorp. : ISBN 5030037659. (20 »x3).
7. Topnenko, B.A. Hayuynble ocHOBBI OnmoTexHoiOruu : yuebHoe mocobue / B.A. I'opnenko,
HM. Kyry3oBa, C.K. Ilatynuna ; MuHuctepctBo oOpa3zoBaHusi M Hayku Poccuiickoit
Oeneparun, denepasbHOE TOCYAAPCTBEHHOE OOJKETHOE O00pa3oBaTelIbHOE YUpekKIAEeHUE
BBICIIETO MpodeccuoHaabHOro 00pazoBanus «MOCKOBCKUH TEAarornyeckKuil ToCy1apCTBEHHBIN



yauBepcuteT». - M. : Ilpomereit, 2013. - Y. 1. Harnorexnonoruu B Ouonoruu. - 262 c. : Wi,
tabm., cxem. - ISBN 978-5-7042-2445-7 ; To xe [DnekrponHsii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=240486 (29.03.2021).

5.2. llepuoanyeckas JuTepaTypa

HasBanue n3ganus [Tepron4HOCTH BBIXOAA Mecro XpaHeHus 3a KaKue roJsl
(Bron) XpaHUTCS
Mukpobuosiorus 6 1944-2016 u3
. 1956-1983,
Bectnux MI'Y. Cepusi: buonorus 4 1987-2016 43
Knunnueckas u mabopaTopHas 12 2001-2016 s
JIMarHOCTHKA
Muxkoutorus U GpuUTONAaTOIOTHS 6 2001-2016 43
MHUKpOOHOIOTHYECKHUH KypHAI 6 1987-2016 43
MonekyisipHasi OUOJIOTHs 6 1978-2016 43
BuorexHonorust 6 1996-2016 43
Mspectits PAH Cepis: 6 1936,1944-2013 | w3
buonoruueckas
[puknagHas OMOXUMHUS U 6 1968-2016 s
MHKPOOHOJIOTHS
Buomorus. PedeparuBabiit
sypan, BUHUTH 1970-2013 3an PXK

5.3. HHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U I/IH(l)OpMaIH/IOHHI)Ie CIIPaBOYHBIEC CHCTEMbI
DeKTPOHHO-0MOnoTedHbie cucrtembl (IBC):

1. DBC «FOPAWT»https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. BBC «BOOK.ruy https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirectwww.sciencedirect.com

Kypnansr uzgarensctea Wileyhttps://onlinelibrary.wiley.com/

Hayunas anekrponnas oudnuorexka (HOB)http://www.elibrary.ru/

ITomHOTEKCTOBLIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoi
nnaT(bopMe HayuHbIX xypHasioB HOMKOHNhttp://archive.neicon.ru

7. HanumonanbHas anekTpoHHas Oubimoreka (mocTym K DJIEKTpOHHONM — OuOiIMOTEKe
muccepTanuit Poccuiickoit rocynapcrsennoit oubnuorexu (PI'B) https://rusneb.ru/
8. Tlpesunentckas oubimoreka um. b.H. Enpumnahttps://www.prlib.ru/

9. Dmnextponnas koymekmus Oxchopackoro Poccutickoro ®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. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas uHpopmarmonnas cucrema POCCUS  http://uisrussia.msu.ru

ook~ wnE
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NudpopmaninoHHble CIPABOYHbIE CHCTEMbI:
1. Koncynwrant [lmtoc - cripaBovHast mpaBoBasi CUCTEMa (JIOCTYII MO JOKAJIbHOH CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypchl cBOGOIHOTO 10CTYHA:

1. AmepuKkaHCKas mareHTHas 0a3a qaHHbIx http://www.uspto.gov/patft/

2. TlonHble TeKcThI KaHAJCKKUX quccepranui http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka(http://cyberleninka.ru/);

4. MMUHHUCTEpPCTBO HayKH U BbIcIIero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopran "Poccuiickoe oopazopanue"http://www.edu.ru/;

6. Hudopmanuonnas cucrema "EnuHOE OKHO J0CTyIa K 00pa30oBaTEIbHBIM
pecypcam"http://window.edu.ru/;

7. Enunas xoiuekmus upoBsIx 00pa3zoBareabHBIX pecypcoshttp://school-collection.edu.ru/ .

8. dexaepanbHbIi IIEHTP HHOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckom"https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMaHoHHbIH moptain "Pycckwuii si3p1k"http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJKOBBIX cioBapeithttp://www.glossary.ru/;

12. Cnoapu u sHnmkiIoneauuhttp://dic.academic.ru/;

13. O6pasoBatenbHblil moptan "Yuebda"http://www.ucheba.com/;

14. 3akonompoekT "O06 oOpa3oBanuu B Poccuiickoit @enepanun”. Bompock u orBeThINttp://XN--
273--84d1f.xn--plai/voprosy i_otvety
CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe M HH(pOpMaunoHHbIe pecypcbl KyoIl'y:

1. Cpena MomynbHOTO TuHaMu4eckoro ooyuenushttp://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, IyOIUKAIMi U KOHGEpEeHIUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HHGHOPMAIMOHHBIX 00pa30BaTEIbHBIX
texHojoruihttp://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHTOoB KyoI'Yhttp://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl HHOOPMAIMOHHBIX CHCTEM U
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. MeToauyeckne YyKa3zaHusi [IJsi O0y4alOIMXCS MO OCBOEHUI0 JAHCHMUILIHHBI
(Mmoxy.s)

Jleknus:

PaboTta Ha neKkuMu SABISAETCS OYEHb BAXXHBIM BHUJIOM CTYACHUYECKOH AEATENbHOCTU IS
U3yUYeHHsI TUCIUIUIMHEL, T.K. Ha JIEKIIUU MIPOUCXOUT HE TOJIBKO COOOIIEHIE HOBBIX 3HAaHUI, HO U
cucreMaTu3anus U o0oO0IIeHNe HAaKOIUIEHHBIX 3HaHUH, (opMHUpOBaHME HA UX OCHOBE MJCHHBIX
B3IJISAJIOB, YOKICHWUH, MHPOBO33PEHUS, pPa3BHTHE IMO3HABATEIBHBIX M TMPO(ecCHOHATBHBIX
uHTEpecoB. JIGKTOp OpUEHTHPYET CTYJCHTOB B yueOHOM Martepuane. KpaTkue 3amucu JieKuui
(KOHCTIEKTHpPOBaHKE) TOMOTaeT YCBOUTh MaTepual.

Hanncanue koHCIEKTa JIEKLIMH: KPaTKo, CXEMAaTU4HO, IOCJIE0BaTENbHO (PUKCHPOBATH
OCHOBHBIE TIOJOXKEHHUS, BBIBOJABI, (OPMYIMPOBKH, OOOOUICHHWS; MOMEYAaTh BAXXHBIE MBICIH,
BBIJICJIATH KIIIOUEBbIE CJIOBA, TEpMUHBI. KOHCHEKT Jiyulie moipa3AeisaTh Ha MyHKTHI, maparpadsl,
coOmoasi KpacHyo CTpoky. [IpuHIMTHANBHBIE MeCTa, OIpeneseHus, (GOpPMYIBl CIexyeT
COIIPOBOKIATh 3aMEUAHUSMH: «BAXKHO», «OCO00 Ba)KHO», «XOPOIIO 3allOMHUTHY» M T.II. WU
MoJAYepKUBaTh KpacHoW pyukoi. llemecooOpasHo pa3paboTaTh COOCTBEHHYIO CHMBOJIHKY,
COKpAILlEHUS CJIOB, YTO IIO3BOJHMT CKOHLIEHTPUPOBaTb BHUMAaHME Ha BAaXKHBIX CBEACHUSX.
[TpocmymBaHme U 3aMUCh JIGKIIMU MOXXHO TIPOU3BOIUTH TPH TIOMOIIM COBPEMEHHBIX YCTPOUCTB
(muktodoH, HOYTOYK, HETOYK W T.M.). PaboTas Hajg KOHCIIEKTOM JIEKLUMH, BCerja CleayeT
UCIONb30BaTh HE TOJNBKO Y4YEOHUK, HO M Ty JUTEpaTypy, KOTOPYIO JOHNOJHHUTEIBHO
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PEKOMEHJOBal JIEKTOp, B TOM 4YHCJIE€ [EPUOAUYECKHE W3/IaHHUsS COOTBETCTBYIOLIEH
HanpaBiieHHOCTU. [lo pe3ynbraramMm pabOTBI ¢ KOHCIIEKTOM JIEKIIUU CJIEAyeT OO0OO03HAYUTh
BOITPOCHI, TEPMUHBI, MaTe€pUal, KOTOPbIN BbI3bIBAET TPYJAHOCTH, IOMETUThH U MONBITATHCS HAWTH
OTBET B PEKOMEHAYyeMOW JmTeparype. Ecium caMoCTOSTENbHO HE yHaeTrcs pa3o0parbes B
MaTepuaie, He00X0AUMO c(hOPMYIUPOBATH BOMPOC U 33aTh IMPENOAABATEI0 Ha KOHCYIbTAIUH,
Ha OOIIEHWM B KOHTAKTHBIE 4achl. JIEKIIMOHHBIA Marepuan sBIseTCs 0a30BbIM, C KOTOPOTO
HEO0OXOUMO HauyaTh OCBOCHHME COOTBETCTBYIOIIErO pasjena Wid Tembl. [ImaH moaroroBku K
JIEKIINH:

—  O3HAaKOMUTBCS C TEMOM JIEKLIMU

— 03HAKOMMTBCS C IPEITI0KEHHBIMUA BOIIPOCAMHU

— H3YYUTh COOTBETCTBYIOIIUI MaTepHall

— 03HAKOMMTHCS C JINTEPATypOH IO TeEME
IIpakTuyeckune padoTsl

B nporecce moAroToBku K MpakTUYECKoil paboTe HEOOXOAUMO 03HAKOMUTHCS ¢ pabouei

IporpaMMoi JAWCIHUIUIMHBI, TEMaMHU M IUIAaHAMH TPAKTUYECKUX 3aHATUH, yuemnsis ocoboe
BHMMaHHUE LEISAM U 3aJadaM, CTPYKTYpE€ M COJEpKaHUIO0 JHUCLUMIUIMHBI, IPOBECTH AaHAINU3
OCHOBHOM y4eOHOUM JUTEpaTyphl, MOCIE Yero paboTaTh ¢ PEKOMEHIOBAHHOW JIOMOJIHUTEIHHOM
autepatypoil. [Ipu yCTHOM BBICTYIUIEHHH 11O KOHTPOJBHBIM BOIPOCAaM MPAKTUYECKOTO 3aHATHS
HY)KHO u3jaratb (He 4WTaTh) MaTepuaid BbICTYIUIEHMS  cBoOogHOo. Heobxoaumo
KOHIIEHTPUPOBATh CBOE€ BHHUMAaHHE HA TOM, YTO BBICTYIUJICHHE OOpAIlEHO K ayAUTOPUHU, a HE K
IPENoJIaBaTeNo, T.K. 9TO 3HAYUMBIN acHeKT MpopeCcCHOHATBHBIX KomreTeHIni. [1o okoHyanum
MPAaKTUYECKOr0 3aHATUS CJEAYyeT MOBTOPUTH BBIBOJAbI, CKOHCTPYHPOBAHHBIE B XOJE YCTHOI'O
ompoca, IPOCIEANB JIOTUKY X IMMOCTPOCHHS, OTMETUB TOJIOKEHHUSI, JIexkKaIIre B UX ocHoBe. s
3TOr0 B TE€YEHHUE OIpoca JAPYTrUX y4dalluxcs CIeNyeT JenaTh NOMeTKU. boriee toro, B ciyuae
HETOYHOCTEH W (WJIM) HEMMOHMMAaHHUS KaKOro-iIuOo BOIpOca MPONIACHHOTO MaTepualia CleayeT
o0paTUThbCsl K MPENoJIaBaTeNio sl MOMy4YeHUsT HEOOXOAUMON KOHCYIbTAllMM U Pa3bsCHEHUS
BO3HHKIIEH cuTyanuu. Cxema MoJAroToBKHU K MPaKTUYECKUM padoTam:

— 03HAKOMHTKCS C TEMOM, LIETBI0 U 3a/1a4aMu pabOThI

—  PaccMOTPETh MPEIOKEHHBIE BOTPOCHI

—  U3YYUTH JICKIUOHHBIN MaTepuall, OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPY

— O3HAKOMHTHCS C33JIaHUSIMH M XOJIOM UX BBITIOJHEHUS

— O3HAKOMHTHCS ¢ 000pyAOBaHUEM 3aHATUS

—  BBINOJHUTD 33JIaHUSI B COOTBETCTBHH C XOJIOM PabOThI

— THUCHbMEHHO O(OPMUTH BBHITIOJIHEHHYIO paboTy

— TIOABECTH UTOT U CAENIaTh CTPYKTYPUPOBAHHBIE BHIBOJIbI
CamocrosiTesibHas padoTa

CaMocrtosiTenbHasi paboTa CTYACHTOB AWCHMILUIMHE OCYIIECTBISETCS C  IENbIO

yrayOJIeHUsI, pPaCIIMpPEHUsl, CUCTEMATH3allMd M 3aKPEIUICHUS] TOJYUYCHHBIX TEOPETUUYECKUX
3HaHWH, (HOPMUPOBAHMSI YMEHHUI HCIONH30BATh JOKYMEHTAIMIO U CHEIHUAIBHYIO JIUTEPATypYy,
pPa3BUTHSl TO3HABATEIBHBIX CIOCOOHOCTEM W AaKTUBHOCTH, a Takke (QOpMUPOBAHUSA
CaMOCTOSITENILHOTO MBIIIUICHUS, CIIOCOOHOCTEN K CaMOpa3BHTHIO, CAMOCOBEPIIICHCTBOBAHUIO U
camopeann3almm, pa3BUTHS HUCCIIEIOBATEIbCKUX YMEHHIA. ITepen BBITIOJITHEHUEM
CaMOCTOSITENILHOM PabOThl HEOOXOJMMO YETKO IMOHUMATh IENH M 3aadd paboThl, CPOKHU
BBITIOJIHEHHS, OPUEHTUPOBOUYHBIH 00BEM, OCHOBHBIE TpeOOBaHHS K pe3yJbTaraM paloTHI,
KpUTEpUU OIICHKU. BO BpeMs BBITIONHEHUS CAMOCTOSITENBHON PabOTHl MpPernoaaBaTelb MOKET
MPOBOJIUTH KOHCYJIbTAIMU. KOHTPOIIb pe3yabTaTOB CAMOCTOSITEIBHOM pabOTHI CTY/ICHTOB MOXKET
OCYIIECTBIISTHCS B MMUCHMEHHOW, YCTHOM WJIM CMEIIaHHOM (opMe, ¢ TpeJCTaBIeHUEM MPOIyKTa
TBOPYECKOM JEATEIHLHOCTH CTy/IeHTa. B kadecTBe (hOpM M METOIOB KOHTPOJISI CAMOCTOSITEIIbHON
paboThl CTYIEHTOB MOTYT OBITh MCTOJH30BAHBl CEMUHAPCKHUE 3aHSATHUS, KOJJIOKBUYMBI, 3a4ETHI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE paboThl M Ap. KpurepusiMu OmeHKH pPe3yJbTaTOB
CaMOCTOSITENIbHOM paboThl CTYACHTA SBISAIOTCS: YPOBEHb OCBOCHHSI CTYAEHTOM Y4eOHOTO
MaTepuana; YMEHHs CTYAEHTAa UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS IPU  BBINOJHEHUU



WHAUBUAYAJIbHBIX 3aJaHUil; 0OOCHOBAaHHOCTh M YETKOCTb HU3JIOKEHUS OTBeTa; odopmiieHue
MaTepuaia B COOTBETCTBUU C TPEOOBAHUSIMH.
[1nan moAroToBKH:
—  U3YYUTh COOTBETCTBYIOIINHN JIEKIIMOHHBIN MaTepHan
— HW3YYUTh OCHOBHYIO JINTEPATYPY MO TEME
—  HW3YYUTh JOMOJHUTEIBHYIO JIUTEPATYPY MO TEME
— o(opMHUTH BBIIOJHEHHYIO pPabOTy NUCBMEHHO WJIM B BHJEC MPE3CHTAI[MN B
3aBUCHUMOCTH OT 3aJJaHHs
— cHenaTbh CTPYKTYPHUPOBAaHHBIEC BBHIBOJIBI
IoaroroBka K 3K3aMeHy
[Ipy moAroToBKe K 5K3aMeHy HEOOXOJUMO OpPUEHTHPOBATHCS HAa KOHCIEKTHI JICKIIHH,
pabouyio mporpamMmy IHUCHUILIMHBI, HOPMAaTUBHYIO, YIEOHYIO U PEKOMEHAYEMYIO JIUTEPaTypy.
OcHOBHOE B IOATOTOBKE K C/1aye SK3aMeHa — 3TO IMOBTOPEHUE BCET0 MaTepuasa JUCIUILINHBI,
0 KOTOPOMY HEOOXOIMMO claBaTh 3k3aMeH. [Ipu MOAroToBKe K clade 3K3aMeHa BeCh 00beM
paboThl HYKHO paclpeaensTh pPaBHOMEPHO IO JHSM, OTBEACHHBIM JJisi MOJATOTOBKH,
KOHTPOJIMPOBATh KaXIBIH JICHb BBHITIOJHCHHE HAMEUEHHOW padoThl. B mepuoj MmoAroToBKH K
9K3aMEHY CTYAEHT BHOBb oOpamiaercsi K YK€ H3y4eHHOMY (TMpoiiiecHHOMY) ydeOHOMY
marepuainy. [loaroroBka BKIIOYaeT B ceOs TPH dTama: caMmocCTOsTeNlbHas paboTa B TEUCHHE
CEMEeCTpa; HEMOCPEACTBEHHAsI MMOJATOTOBKA B JHH, IPEALIECTBYIONINE YK3aMEeHY IO TeMaM Kypca,
MOJTrOTOBKA K OTBETY Ha 3aJ[aHus, COACpIKaIINecs B OueTax. DK3aMeH MPOBOIUTCA 0 OMIIeTaMm,
OXBAaTBHIBAIOIINM BECh MPOWICHHBIA MaTepuai AUCLUUILIIMHBI, BKIIOYash BOMPOCHI, OTBEIACHHbIE
JUISL CaMOCTOSITEIBbHOTO M3ydeHus. JIJisi yCmemHoi ciaauM yka3aHHbIe B pabodeil mporpamme
dbopMupyeMble KOMIIETEHIIMM B pE3ylbTaT€ OCBOCHUS JUCUUIUIMHBI JOJDKHBI  OBITh
MIPOJIEMOHCTPUPOBAHBI.
Jljig ycrienHoi cjaun sK3aMeHa CTY/IeHThI JOJKHBI TOMHUTD CIEyIOIIee:
— K OCHOBHBIM TIOHATHUSIM U KAaTETOPHSM HY)KHO 3HATh OMNpPEAENCHUS, KOTOPHIC
HE0OXOIMMO TIOHMMAaTh U YMETh MOSCHATBH, MPHU MOATOTOBKE K JK3aMeHYy TpedyeTcs
MMOMUMO JIEKITMOHHOTO MaTepuaja, NPOYUTaTh €IIe HECKOJBKO YYEOHHUKOB IO
JTUCHUIUIMHE, JONOIHUTENbHbIE UCTOYHUKHU, MPEIJIOKEHHBIE JJI1 MU3YYEHHS] B CIIHCKE
JUTEPaTypbl; CEMUHAPCKUE 3aHSTHUS CIIOCOOCTBYIOT MOJY4YEHHIO 0ojiee BBICOKOTO
YPOBHSI 3HaHUU U, KaK CJIEJICTBUE, TOJIYYEHUE IK3aMEHA,
— TOTOBHUTHCS K DK3aMEHY HYKHO HAuMHATh C TIEPBOM JICKIIMM M CEMUHapa, a He
BBHIOMpATh TaK HAa3bIBAEMBI «IITYpMOBOM METOA», TMpPH KOTOPOM MaTepuanl
3aKpEIUIsIETCs] B TaMSITH 32 HECKOJIBKO TOCJIEIHUX YacoB W AHEH mepen 3adetoM. [lpu
OLICHMBAHUU 3HAHUW CTYJEHTOB IPENOJaBaTelb PYKOBOACTBYETCS, MNPEXKJIE BCETO,
CIENYIOIMMUA KPUTEPHUSIMU: TIPABUIBHOCTH OTBETOB Ha BOMPOCHI, IMOJTHOTA U
JAKOHUYHOCTh OTBETA; CIOCOOHOCTh TMPAaBUIBHO KBATH(PHUIHPOBATH (HAKTHl U
00CTOSITEILCTBA, AHAIM3UPOBATh CTATHCTHYECKUE JIaHHBIC; OpPUEHTHUPOBAHUE B
JTUTepaType; 3HAHWE OCHOBHBIX MpOoOJeM Y4eOHOW JUCHUIUIMHBI, TOHUMaHUE
3HAYMMOCTH YYCOHOW IUCIHUIIMHBI B CHCTEME;, — JIOTMKAa U apryMEHTHPOBAHHOCTH
W3NIOKEHUS;KYIbTYypa OTBeTa. TakuMm 00pa3oM, TMpU TPOBEACHHH HJK3aMeHa
MpernojaBaTesb yAelseT BHUMaHHE HE TOJBKO COAEpKAHHUIO OTBETa, HO U (opme ero
W3JI0KEHUSL.
IHoaroroBka npe3eHTanMii:
—3HaKOMHTKCS C TEMOM, LIETBI0 U 3a1a9aMu
—COCTaBUTh IUJIaH MPE3EHTALUN COTJIACHO OCBOEHHOMY TEOPETUYECKOMY MaTepuaity
—TIPOU3BECTH TMOMCK B JICKIIMOHHOM MaTepuajie, OCHOBHOW W JIOMOJHHUTEIbHOMN
nuTepatype pakTHIeCKOro Marepraa o TeMe
—IPOU3BECTU MOUCK WILTFOCTPATUBHOTO MaTepuasa B C€TH "MHTepHET"
—COCTaBUTh MIPE3EHTAIIMIO MPHU MTOMOIIHN criennann3upoBanHoro [10
—COCTaBHUTh JOKJIA]I TTO WILTIOCTPATUBHOMY MaTepHUally Mpe3eHTaIlu!
—OTpENeTUpPOBaTh MPE3ECHTAIIMIO Tepe] caaden



B OCBOCHHUU JUCHUITIINHBI HWHBaJIMaMU n JJMnamMun C OrpaHNUYCHHBIMUA
BO3MOXKHOCTSIMU3JIOPOBBSl  OOJIbIIOE 3HAUEHHWE KMEeT HWHAMBHUAyallbHas yueOHas paboTa
(KOHCYJIBTAIIMN) — JOTIOJIHUTEIHHOE PA3bSICHEHHE Y4EOHOTO MaTepuraa.

WuauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCO6CTByIOH_[I/IM HHIUBUAYaAJIU3allun 06y‘-I€HI/ISI N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy ImpernojaBaTeieM U OO0y4arollMMCS HWHBAIWIOM WJIA JUIOM C OrpaHUYECHHBIMU
BO3MO>KHOCTSIMU 3/10POBbSI.

7. MaTepuajbHO-TeXHUYECKOe o0ecniedeHHe M0 JUCHHUIJIHNHE (MOY.T10)

I[To Bcem BuaaM y4eOHOW MAEATENBHOCTH B paMKax JUCIMILIMHBI HCIOJIb3YIOTCS
ayJUTOPUH, KaOMHETHI U JIA0OPATOPUH, OCHAIEHHBIC HEOOXOIUMBIM CHEIUATU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAHUEM.

HaumeHnoBanue CIICIIUAJIBHBIX OCHaH_leHHOCTI:- CIICaJIbHbBIX Hepequb JIMIOCH3HUOHHOI'O

OMEILEHUI OMEILEHU I POrpaMMHOT0 00ecIeYeHuUs!
VYuebOHbie ayJIMTOPHU st | Mebens: yueOHast MeGenn Microsoft Windows
MPOBEEHUs 3aHATHH JIEKIHOHHOTO | TeXHHUUECKHEe CPeCTBA O0yUEHHMS: Microsoft Office
THIIA 9KpaH, IPOEKTOP, KOMIIBIOTED
VYuebOHbie ayJIUTOPHU st | Mebenb: yueOnast MeGenn Microsoft Windows

TexHIUYeCKHEe CPECTBa O0yUCHHS: Microsoft Office
9KpaH, MPOEKTOP, KOMIBIOTEP
O6opynoBaHue: 1a00paToOpHOE

MHKpPOOHOJIOTHYECKOE 000pyI0BaHHE

npoBesieHus 1abopaTopHBIX padoT.
Jlabopatopus 412, 414

Jist  camocTosITeNbHOW — pabOThl  OOY4YaONIMXCS  IPEAYCMOTPEHBI  MOMEIICHUS,
YKOMILJICKTOBAHHBIC CHGHI/IaJII/I?,I/IpOBaHHOﬁ MC6€HI>IO, OCHAIICHHBIC KOMHBIOTCpHOﬁ TEXHHUKOU C
BO3MOXKHOCTBIO MOJIKIIFOUEHUSI K ceTH «MHTEepHEeT» M 00CeCIeYeHUEM JOCTYIa B JIEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

[lepeueHb AUIIEH3MOHHOTO
MPOrPaMMHOTO 00eCTIeUeHHS

HanmeHoBanue noMemieHui JJis OcCHAIIEHHOCTh ITOMEIEHUI s
CaMOCTOSATENIEHON PabOTHI CaMOCTOSTENIFHON paboTHI

00yJaromuxcs

00ydarmuxcs

[Tomelenue 151 caMOCTOSATEIBHOM
paboThl 00yUaromuxcs (YUTaIbHBINA
3an Hayunoit 6ubnmorexn)

Meo0ens: yuebHas mebenb

Kommnekr CIIeUaIU3UPOBAHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs
TeXHHKa C  TOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHUKaIIMOHHOH
«HTepHe™ U
JJIEKTPOHHYO UH(POPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
obpazoBaTenbHO# Opranu3anuu, Beo-
KaM€EphI, KOMMYHHUKAITUOHHOC
obopynoBanue,  obecrednBaromiee
JIOCTYTI K CETH MHTEPHET (IIPOBOJHOE
COE/IMHEHUE u GecripoBotHOE
coenuHenue no texuonorun Wi-Fi)

CETHU
JA0CTYIIOM B

Microsoft Windows
Microsoft Office




