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1 Ienn u 3agaun U3y4eHUs1 AUCHUIVINHBI (MOTYJIs1)
1.1 eab ocBOeHHUST TUCHUILTHHBI
[TokazaTh BO3MOXHOCTH MPAKTUUECKOTO HUCIIOIb30BaHNS OCHOBHBIX TCOPUH, KOHIIEIIINN, 3aKOHOB 1
MPUHIIAIIOB MOJICKYJIIPHOW OWOJIOTHUHU, TPUHIMUIIOB TEHETUYCCKOH MOMU(MUKAIMH KUBOTHBIX,
pacTeHui, MUKpPOOPTaHU3MOB, CO37[aHUE BUIOB C HEM3BECTHBIMH paHEe CBOMCTBAMH.
1.2 3amaun TUCHUILINHBI

1. O3HAKOMHUTH  CTYACHTOB C  (OPMUPOBAHWUEM, pa3BUTHEM, MPUMCHCHHEM
MOJICKYJISIPHO-OMOJIOTHYECKUX TEOPHH, KOHIICTIUNA ¥ TMPUHIUIOB, MEPEHOCAa TEHETUYECKOTO
Marepuaia OT OJHUX BUJIOB K JIPYTHM;

2. II03HAKOMUTb C OCHOBHBIMHM TEXHOJIOTHSIMU peCTpUKLUH, KioHupoBanus JIHK u
00JIaCTAMHU MPAKTHYECKOTO MPUMEHEHHUS ITUX TEXHOJIOTHIA.

3. (opMHpOBaTh y CTYAEHTOB HaBBIKM CAMOCTOSATENIbHOM aHAIMTHUECKON paboThl;

4. pa3BUBATh y CTYJICHTOB HaBBIKM pabOThI ¢ yUeOHOM U HayuyHOU JIUTepaTypoit

1.3  MecTo AuCUMIIUHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMMbl

«I'eHHas MHXKEHEpUs» OTHOCUTCA K BapHaTUBHOM yactu broka 1 u sBisieTcss QUCHUIUIMHOM IO
BbIOOpPY yueOHoro mana (b1.B.JIB.04.01). [Ins ycnemHoro ocBoeHUs Kypca CTYASHTBI JOJKHbI
0051a1aTh 3HAHUSIMHM, MOJYYSHHBIMH NPH U3YYCHUU PA3JIMYHBIX Pa3/ieioB OMOJOTHWH, TAaKUX Kak:
MOJICKYJISIpHAast OWOJIOTHSI, SMOPHOJIOTHS, TEHETUKA M CEJIEKIHUs, WMEeTh HaBBIKHM pabOTHI C
aHAJIUTUYECKUM 000pyJOBaHUEM, pelIaTh OMOJIOrMUYECKUE 3a/1auu.

14  TlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB OOy4YeHHs] 1O JUCHUILIMHE (MOAY.JI0),
COOTHECEHHBIX C IVIAHUPYEMBIMH pe3y/IbTaTaMH OCBOCHHS 00pa30BaTe/IbHOM NPOrPaMMbI
N3yuenue naHHON y4yeOHOM IUCHMIUIMHBI HANpaBiIeHO Ha (OpMHUpOBaHHE Y OOyYaroluXcs
CHEAYIOUIMX KOMIETEHIIHI:

KO,H 1 HAMMCHOBAHHEC

P63yJ'IBTaTBI 06yqu1/I;{ 0 AUCIHUILIINHE
HHAUKATOPA

IK-1 CnocoGeH TBOpYECKH MCIIOJIb30BaTh B HAYYHO-UCCIIEOBATEILCKON JIEITEIbHOCTH 3HaHHE (YyHIaMEHTaIbHBIX
pa3nenoB OMOIOTHUECKUX M SKOJIOTHUECKUX JTUCIUILIHH.

HIIK-1.1 Bnageer
COBPEMCHHBIMHU

3HAEeT COBPEMEHHbIE HH(POPMALIMOHHbIE PECYPChl OMOJIOTUYECKOTO U
3KOJIOTHYECKOI'0 CONEPIKAHUS

HHPOPMAITMOHHBIMHU
pecypcamu OHOJIOTHYECKOTO U

yMEEeT  HCIOJb30BaTh  HMH(POPMAIMOHHBIE  PECypchl  OMONOTHYECKOTO U
9KOJIOTHYECKOTO COZIEPAKAHUSI B IOBCEIHEBHON NPOGeCCHOHANIBHOM AesTeTbHOCTH

OKOJIOT'MYCCKOIo COACPIKAHUS U

BJIAZICCT HaBbIKAMH TBOPYECKOT'O IMOAXOAA K HCIIOJB30BAHUIO I/IH(bopMaHI/IOHHLIX
yMECT UCI0JIb30BaTh UX B

peCypcoB OHOJIOTHYECKOI'0 U SKOJIOTHUYECKOIO COACpIKaHUA B HpO(l)eCCI/IOHaJ'IBHBIX

npodeccronanbHON

LeNsIX
JIESITETTBHOCTH.
HIIK-1.2 Brnageer | 3HaeT npuHIWMNE (QPAKIMOHUPOBAHMA KIETOK M MOJEKYN;, HCTOPHIO
SKCHEPUMEHTAIbHBIMU BO3HMKHOBEHHS U COBPEMEHHbBIE Pa3HOBHJHOCTH XpOMaTorpaduu; MPUHIUIBI 1
MeTOo/laMH HCCIeOBaHUH (10 | 001acTh MPUMEHEHUS Pa3IMYHBIX NIEKTPO(OPETHIECKUX METOIOB; OCHOBHEIC
TEeMaTHhKe MIPOBOAMMBIX | TIOHSATHS W PAa3HOBUIHOCTH CIEKTPOB U METOMOB CIIEKTPOCKOIHMI;IPHHIUIB U
pa3paboToK). o0acTh MPUMEHEHHS] IMMYHOJIOTHUECKUX METOJIOB UCCIIEA0BAHUS B ONOXUMUM;

YMECT HCIOJIB30BaTh Ha IPAKTUKEC 3HAHWUA OCHOBHBIX (ZI)I/ISI/IKO-XI/IMI/I‘IGCKI/IX
3aKOHOB ¢ TCOpI/II\/'I; pacCUnThIBaTGL KOHIECHTpAOUKW BCHICCTB, ONPCACIATH
ONITUYCCKYIO IMJIIOTHOCTH, aKTUBHOCTD q)epMCHTOB. MOJICKYJISIPHYIO MAacCCy, CTPOUTH
CIICKTPBI, KOITMYECTBEHHO OINPEACIIATE OCHOBHBIC I'PYIITNBI 6I/IOMOJ'leKyJ'I;

BJIaJIeeT MprUeMaMHu PaboTHI C Tab0paTOpHBIM 000PYAOBaHUEM U IPHOOPaAMH

HIIK-1.3 YMmeer aHanmu3upoBaTh
pe3yabTaThl SKCIEPUMEHTOB U
NpeACTaBiIiATh uX B (opme
MyOUKAIMN B PELCH3UPYEMBIX
HAyYHBIX M3IaHUSIX.

3HAET OTIMYMS PEICH3UPYEMBIX HAyYHBIX M3MaHUN OT HAYIHO-TIOMYIISPHBIX

yMeeT aHAIM3UPOBATh MOTYICHHBIC JaHHBIC, HX CXOACTBO M PA3IUYIHUS 10
CPaBHEHHIO C TaHHBIMH, MTOTYYCHHBIMU APYTHMHU aBTOPAMH paHee

BJIafIceT IPAaMOTHOCTHIO B IIPE/ICTABICHHUH ITOMYIECHHBIX JaHHBIX B CTPOTO
Hay4yHOI1 (hopMe B Bujie IMyOJIMKaLuil B peLieH3UPyEMbIX HAyYHBIX U3IAHHUAX




NIIK-1.406manaeT HaBBIKAaMHU | 3HAET MpaBHJIa BEICHUS HAYYHBIX JTUCKYCCHN

IMMPpOBOAUTH JUCKYyCCUHN Ha

HAYYHBIX (sayuro- | YMECT MPaBIILHO aKICHTHPOBATH BHIMAHNC Ha IABHBIX aCICKTaX
NPAKTHYECKAX) MEPONPHATHSIX, MOJTyYEHHBIX HAYyYHBIX JTAHHBIX

HCIIONB30BATh B | BIaJeeT HABBHIKAMHU IMPOBEJCHUS HAYYHBIX JUCKYCCHI C NPHUBICYCHHUEM paHee
npodeccHOHATBHOM c(OpMHUPOBAaHHBIX OTEYCCTBEHHBIX W 3apyOeKHBIX 0a3 JaHHBIX II0 BOIPOCaM

HEATEIIBHOCTH OTCYCCTBEHHBIC npogecCHOHaNbHOM IEATETbHOCTH
1 3apyOeskHBIe 0a3bl JaHHBIX.

3HAeT MPOOJIEMBI COXpaHSHH OHOPa3HOOOpa3us s yCTOMIMBOTO
UIIK-1.5TIoHumaeT u ymeer IPHPOJIOIONB30BAHNS

OOBACHATE COBPCMCHHBIC

yMeeT OOBSCHATH CYILIECTBYIOIIME MNPOOJIEMBbl COXPaHEHHs CYIIECTBYIOIIETO
npoOIeMbl COXpaHEHNUS

6ropazHoobpas3ust u HEOOXOIUMOCTh COXpaHCHHS YCTOHYUBOTO
O6ropazHO0Opa3us u
. [IPUPOJIOTIONIB30BAHUS
YCTOIYHBOTO
NPHPOJIOTIOTB30BAHHA. BJIAJICCT METOAAMH OLICHKH Pa3IMYHbIX MOIXOIO0B K COXPaHEHHIO COBPEMEHHOTO

01Opa3HO0Opa3Us ¥ YCTOWIMBOTO MPUPOAOIIOIE30BaAHHS

Pesynbrarel o0ydeHus 1O JIUCHMIUIMHE JOCTUIAIOTCS B paMKax OCYIIECTBJICHHS BCEX BHJIOB
KOHTAaKTHOH M CaMOCTOSITENbHOW paOOThl 0O0y4aroIuXCsi B COOTBETCTBUU C YTBEPKICHHBIM
yueOHBbIM I1aHOM. MHIMKATOphl JOCTHUKEHUSI KOMIIETEHIIMHA CUUTAIOTCA C(OPMUPOBAHHBIMU MPU
JTOCTH>KEHUH COOTBETCTBYIOLIUX UM PE3YyNbTaToB 00yUYEeHHUSI.

2. CTpyKTypa u coiep:KaHue JMCHHUIIIHHbI

2.1  Pacnpenaesienne TPyI10éMKOCTH TUCHHMILIMHBI 0 BUIaM padoT

OOmast Tpylo€MKOCTh JAMCLUMIUIMHBI cocTaBisieT 4 3aderHble enuHunpbl (72 dwaca), HX
pacripeiesieHle 1o BUaaM padoT NpeACTaBiIeHO B TabuIe

Bunst padot Bcero ®dopma o0ydeHus
1acos ouHast
8 cemectp | X cemecTp
(gacsr) (gacsr)

KonTakTHast padoTa, B TOM 4HcJe:
AynuTopHble 3aHATHS (BCEro):
3aHATHS JIEKLIMOHHOIO TUIIA 12 12
nabopaTopHbIE 3aHATUS
MPaKTUYECKHUE 3aHATHS 24 24
HWnas koHTaKTHasA padora:
IIpomexyrounas arrectanus (MKP) 0,2 0,2
KonTtpois camocrositensHoit padotsr (KCP) 3 3
CamocTosiTeJIbHAsA paGoTa, B TOM YHCJIe:
CaMocToATeNbHOE H3yUeHHE Pa3IesioB, CaMOIIOAT0TOBKa (IpopaboTka u
MOBTOPEHHE JICKIMOHHOTO Marepuaja W Marepuaya Y4eOHUKOB H 16 16
y4eOHBIX NOCOOMH, TMOATOTOBKA K  JaOOpaTOpHBIM  3aHATHSM,
KOJUTOKBHYMaM H T.1I.)
IToaroroBka K TEKyIIeMy KOHTPOJIIO 16,8 16,8
Oomas yac. 72 72
TPYROEMKOCTE B TOM 4HCJIe KOHTAaKTHas padoTa 39,2 39,2

3a4. e 2 2

2.2 Conep:xkanue JUCHUNIHHBI
Pacnpenenenue BuI0B yueOHON paOOTHI M UX TPYAOEMKOCTH T10 pasziesiaM JTUCIHITIHHBIL.



Paznensl (TeMbl) IMCHUIIMHBL, H3y4aeMble B 8 cemecTpe (4 Kypce) (ouHas popma oOyueHHs )

KonuuecTso uacos
BueaynuropHas
INe HamMenoBanue pa3zieios (Tem) B IAymuTopHas padbota pabora
cero
JI I13 JIP CPC
I'eHeTn4ecKast MHXKEHEPHS - JOCTHKEHHS, IPOOIEMBI,
1. nepcreKTHBbl. CTPYKTYpHO - (DyHKIIMOHAIbHAS 12 2 4 - 6
OpTaHM3aIHsI TEHOMOB.
OCHOBHBIE 3Talbl CO3IAHNS PEKOMOMHAHTHBIX MOJIEKYJI. 14 2 4 - 8
DepMEHTBI, UCII0Ib3YEMBIE B TEHETUUECKOM 12 2 4 - 6
KOHCTPYHUPOBaHHH.
4. BekTopbl B TeHETUYECKOM KOHCTPYHUPOBAaHUH. 20,8 4 8 - 8,8
S. DKCIIPECCHS UyKEPOAHBIX FE€HOB B KJIETKE-PELIUITUEHTE. 10 2 4 - 4
IIpuknanHble METOAbI MOJIEKYJISIPHOM I€HETHKHU.
IUTOI' O no pazoenam oucyuniuHsl 68,8 12 24 32,8
KoHTpoIs camocTosTensHOM padotsr (KCP) 3
ITpomexxyTounas arrectanus (MKP) 0,2
ITonroToBka K TEKyIIeMy KOHTPOIIO
O611ast TPYI0OEMKOCTD TI0 UCITUILTUHE 72

[pumedanmne: JI — nexmum, [13 — npakrudeckue 3ausaTws / cemuHapsl, JIP — mabopatopusie 3ansTtus, CPC —
caMOCTOsITeNIbHast paboTa CTyAeHTa

Copep:xkanue pa3aesioB (TeM) AUCHUILINHBI
2.3.1 3aHATHA JeKIHOHHOI0 TUIIA

2.3

INe

HanmenoBanue pazzaena
(TeMbI)

Conepxanne paszuena (TeMBbI)

Dopma TeKy1Iero
KOHTPOJIS

I'enernueckas
HH)XEHepus -
JOCTHKCHUS,
poOIEeMBI,
MEePCIEKTHUBEI.
CTpyKTypHO -
(yHKIIMOHATBHAS
OpraHu3aIys TeHOMOB.

I'enernueckas umxeHepua. Onpenenenue noHATHs. OCHOBHBIC 3aJa4H.
I'enernyeckas uHxkeHepus. JlocTukeHus u nepcrnektussl. Mcropus
co3manms nepBoit pekomOmHaHTHOW JIHK. Pabotrer II. bBepra c
coTpynHHKamMu. bronoruyeckas 6€301acHOCTh M TeHHAS! HHKEHEPHS.
Opranuzanus 6akTepuasbHOro reHoma. OCOOCHHOCTH PACIIONIOKCHHUS
TeHOB Ha OakTepuanbHOM Xxpomocome. OCOOEHHOCTH TPAHCKPHUIIIUU U
rpaHciauuu y npokapuoT. JHK-nonucomusie komiiekesl. CTpyKTypa
GaKTepHaIbHOTO ONEpOHA. PerymsITopHBIE M CTPYKTypHBIE TeHBI. IS —
DIIEMEHTBl W TpaHCHo30HBL. Omnpexeneane moHATHSA. CTpyKTypa.
Vcrnonb3oBaHHEe B TEHETUYECKOM KOHCTpyHpoBaHMM. Ilmazmunsl.
Omnpenenenne mnoHATHS. OCOOCHHOCTH OpraHM3ALMK  ILJIa3MHUIHOMN
JIHK. TInasmunsr. Pacnpenenenue mo ¢yskimsaM. Vcnonb3oBaHue B
TeHEeTHYEeCKOM KOHCTpyHpoBaHHU. bakTeprodaru. YmepeHusie daru,
npodaru. Mcnone3oBaHre B T€HETHUECKOM KOHCTPYHpOBaHUH. ['eHOM
bykaproT. OcobeHHocTr opranmzanuu. OTIUdus 0T OaKTepUaTbHOTO
reHoMa. CTPYKTypHBIE T€HBI YKapHOT: BHYTPEHHSS OPTaHU3aIHs.
Ox30HbL. IHTpOHBI. Mexanusm crutaiicuara PHK sykapuor.

'YcTHBIH oIpocC Ha
[IPaKTUYECKOM
BaHATHH

OCHOBHEIE 3TaIlbl
CO3IaHus
PEKOMOWHAHTHBIX
MOJICKYJI.

[MpuHOMIBI CO3MaHMS PEKOMOMHAHTHBIX MOJEKyd. Meroaudeckne
moaxonsl. OCHOBHBIE METOIBI MONYyYEHHUS T€HOB JJISI KIOHMPOBAHHS.
Brinenenne renos (paxkunoHupoBanneM xpomocoMHod JIHK m mx
nneHTndukanys. CHHTE3 FeHOB C TOMOIIIBI0 00paTHON TPaHCKPHIITA3HI.
[MpenmymiecTBa M HEIOCTATKH. XWUMHKO-(QEPMEHTATHBHBIA CHHTE3
reHoB. [IpHHINITEI CO3AaHN PEKOMOMHAHTHBIX IITAMMOB.

'YcTHBI onpoc Ha
MPaKTHIECKOM
BaHATHU




DepMeHTHI,
WCIIOJIb3yEeMbIE B
TEeHETUIECKOM
KOHCTPYHPOBaHHH.

OcHOBHBIE ~ (DEpPMEHTBI, HCIONB3yeMblE TPH KOHCTPYHPOBAaHUH
[PEKOMOMHAHTHBIX MOJIEKYII. OHIOHYKIIEa3bl peCTpUKLIUU.
Homenxknarypa. ITonyuenue. buonoruueckoe 3HaYCHHE.
OHIOHYKJICa3bl PECTPUKIMH 2 Kjacca, WX HCIOIb30BAaHHE B
TeHeTUYECKOM KOHCTpyHpoBaHuu. Hykieassl, wucnoib3yemble B
TEeHETHYEeCKOM KOHCTpyWpoBaHMM misi Momudukaunu kxonunos JIHK.
[lemounast ¢ocdaraza © NOIMHYKICOTHAKHHA3A. ICTOYHWKH
nomydyeHus. Dynkuuu. IlpumeHeHue s Lened TIeHETUYECKOTO
KOHCTPYHpOBaHuUs. TepMUHaNbHas Ae30KCHHYKIeOTUIMITpaHCchepasa.
DYHKIIMY, MEXaHW3M JeHCTBUS. lcrnonb30BaHME B T'€HETHUYECKOM
koHcTpynpoBanmu. JIHK-mommmepasza-1 u  ¢dparment Kienona,
CTpykTypa W  ¢yHKuuMu. Vcnonb3oBaHHE B TEHETHYECKOM
koHcTpyupoBanud. PHK-3aBucumas JIHK-monumepaza (oOparnas
rpanckpunrasa). CTpykrypa u MexanmsM neiictus. JIHK-mmrasa.
Crpyktypa ¥ (QyHKIMH B KieTke. Mcnonb3oBaHHE B T€HETHYECKOM
koHcTpynpoBanud. JIHK-nuraser kumiedHod mnanouku u Qara T4.
MexaHu3M (YHKIMOHUPOBAHHS.

'YcTHBIN oripoc Ha
[IPaKTUIECKOM
BaHATHH

Bexrops! B
TeHETHUECKOM
KOHCTPYHPOBaHHHU.

OTanel CO3MAaHUS PEKOMOWHAHTHBIX MTaMMOB. OCHOBHBIE METOIBI
murupoBanusa JIHK. CummBanue mo <«JIMOKUM» M «TYNBIM» KOHLAM.
OcHoHble MeToabl turuposanus JJHK. KonHekTopHBI MeTOA 1 METO
nmuHkepoB. Bekropnas wmonekyna JHK. Omnpenenenue mnoHATHS.
OcHOBHBIE TpeOOBaHMSA, NpEABABIIEMble K BeKTOpy. I[IpHHIMIBI
KOHCTpyupoBaHus BekropHON Monekynsl JIHK. ITnasmuma PBR 322.
IBexTopsl Ha ocHoBe miasmuaHod JHK. IpeumymiectBa R- mimazmupg
KaK BEKTOpoB. BekTops! Ha ocHoBe (arosoii JJHK. TIpenmyecrsa u
HEOCTaTKHU. BeKTopbl  BHEIpPEHHUS U BEKTOPHl  3aMEIleHHs.
Vcrnonb3oBaHHE TPAHCHO30HOB MpPH CO3AaHUU BeKTopoB. Co3naHue
BEKTOpOoB Ha ocHoBe (aros. JlsmOnma-dar. dasmumsl ¥ KOCMHUIBL
[TpuHIMIBI CcO3MaHUsT W IpPUMEHEHHe. BeKTOpsl KJIOHMPOBAHHUS.
OcHoBHBIe TpeOoBaHus. IloHATHE O eMKOCTH BekTopa. BekTopsl
brcripeccr. OCHOBHBIE TPEOOBAHUS K BEKTOPY 3KCIPECCHH.

'YcTHBIHM ompoc Ha
[IPaKTUIEeCKOM
BaHATHN




DKcrnpeccust
YyEPOIHBIX TEHOB B
KJIETKE-PELUIIUECHTE.
[IpuknanHpie METOBI
MOJIEKYJIIPHOU
TeHETUKH.

KoncrpyupoBanue  pexkomOuHaHTHBIX JIHK,  obGecrneunBarommx
HKCIIPECCHIO KJIOHUPOBAHHBIX T'€HOB. Hyxneornansie
mocnenosatensHOocTH  JIHK, oOecneumBaromiyie TpPaHCKPHIIIHIO U
TPAHCISIINIO KIOHMPOBAaHHBIX T€HOB. [IpOMOTOpHI, MCIONB3yeMBbIE B
KoHCTpynpoBaHuu pekoMOuHanTHeIX JIHK. Wx HasHauenwe wu
kiaccudukanus. [IpeuMyinecTBa M HEZOCTATKH PA3IMYHBIX THUIIOB
mpomoTopoB. Bunosas criermndranocts PHK-nmommvepas. TpeboBanus
K mpomoTopy. CriocoObl kKoHCTpyHpoBanusi pexomOuHaHTHBIX JIHK,
oOecrieunBatoiye 3PPEeKTHBHYIO TPAHCISALIUIO KIOHUPOBAHHBIX T€HOB.
[MocnenosarensHOCTs llaitH-JlamprapHo u ee poib B obecnedeHUn
rparcsimui. CrocoObr BBeneHns pexoMOmHaHTHBEIX /IHK B kierky-
peuunuent. Tpancdopmanus. Tpancdexuns. Tpanchopmarys KIeToK-
peuunyeHToB. [loBbINIEHNE KOMIIETEHTHOCTH KIJIETOK NPU BBEACHHU
pexombuaanTHOH JJTHK. OcOOCHHOCTH SKCIPECCHH TEHOB TY>KEPOTHBIX
KOPOTKOLICTIOYEUHBIX ~ MOJIMIIENTUIOB B  OaKTEpHsIX. Cosznanune
[PEKOMOMHAHTHBIX IPOIYLICHTOB HHCYIMHA (IPOMHCYIIHMHA) YeloBeKa Ha
ocHoBe Escherichia coli. Co3gaHne MHKpPOOHBIX IITAMMOB -
MPOAYLIEHTOB HHTEP(EpPOHOB dYENOBEKa, IPAKTUYECKOE 3HAUCHHE.
CxeMa KOHCTPYHMPOBaHHUsI MPOAYICHTa anb(a-uHTepPepoHa Ha OCHOBE
[Escherichia coli. Ponb KIETKU-X035lMHA B PETYIHPOBAaHUH HKCIIPECCHU
pexomOuHanTHRIX JJHK. MukpoopraHusmel, HCIONB3YeMbIC IS
KJIOHMPOBAHUS UY>KEPOAHBIX TI'€HOB. BHYTpHUKIETOUHBIE NPOTEHHA3BI
Oaxrepuil. 11X 3HaueHue NI KIETKU-XO35IMHA U BIMSHHE HA YPOBECHb
DKCTIPECCHMHM  YY)KEPOAHBIX  TI'€HOB.  lIcmomp3oBaHME — TEXHUKHU
pexomOuHanTHBIX JHK 11 XpaHeHHs dyXeponHOW TIeHeTHYecKOH
mudopmaruu. I[lpuHumnel co3naHus OaHKOB TI'€HOB (KJIOHOTEK).
Cuctema CRISPR-CAS xak snemeHT 3amuThl OakTepuii oT (haros.
[TepcrieKTHBEI HMCIIONB30BaHUS JUII KOPPEKIMH TEHOMOB. MeTozpbl
ruOpuanzanyu HykienHoBbix kuciot, [P, JJHK-macnoptuzanuu u

CEKBEHMPOBaHMUSL.

'YcTHBIN oripoc Ha
[IPaKTUIECKOM
BaHATHH

2.3.2 3aHATHA CEMHHAPCKOr0 THNA (MpaKTHYecKHe PadoThI)

Ne

HaumeHnoBanue pasnena

(Temsr)

Temaruka 3aHsTHI/PabOT

®opma TeKyLiero
KOHTPOJIS

I'enernyeckas unxxeHepus - (Mlctopusi BO3HUKHOBEHHUSI METOAOB TI€HHOM HWH)KEHEPHUHU |YCTHBINM OIpoc
JOCTHKEHUSI, IPOOIIEMBI, PaGorer bepra c corpyguukamu. CTaHOBIEHHE TEeHHOU
nepcrekTuBbl. CTPYKTYpHO |MH)XKEHEPHH KakK HayKH. 3HAaKOMCTBO C XapakTepoMm paboTsl B

- GyHKIMOHATbHAS
OopraHu3aIs TEHOMOB.

MOJICKYJIIPHO-TeHETHUECKON Jaboparopuu. 3agaddl M IIETH.
TpeboBanuss k OuobezonmacHoCcTH. OCHOBHBIC JOCTHKCHHS
TeHHOH HMH)XeHepuu. Bo3MoxkHOCTH TpaHC(hOpPMAIMU KIIETOK
MHKPOOPTaHU3MOB, PACTEHHH, >XUBOTHBIX.  OpraHuzanus
TeHOMa TPOKapHoT. PacmonokeHrne reHoB Ha OaKTepHabHOM
xpomocoMme. IS-anementsl M TpaHcmo3oHsl. OpraHuzanus
TeHOMa JYKapHOT, MHO)XECTBEHHBIE M YHUKAJIbHBIE TEHBI
OCOOEHHOCTH PETYISUN TPAHCKPUIIMKA B TEHOMAaxX Ipo- U
9YKapHOT. DK30H-WHTPOHHAS OPTaHU3alli T'€HOB 3YKAPHOT.
Cucremsl crutaiicnara. Opranusanusi OIIepoHOB y OaKTepuil.
JHK- nonucomMHbie KOMIUIEKCHI.

OCHOBHEIE 3TaIlbl CO3JaHUA OCHOBHEIE MPUHIHUIIBI CO3JaHU pCKOM6I/IHaHTHI)IX MOJICKYII. VeTHEI Oo1poc
peKOM6I/IHaHTHBIX MOJICKYIL. MeTO}II)I TMMOJIYYCHUA T'€HOB I KIIOHUPOBAHUA. Brinenenne

reHoB n3 xpomocomHoi JIHK, ux ¢paxunonupoBanue u
UICHTU(PUKALIAS (OnOTTUHT-THOpUAM3ALINS,
HMMYHOJIOTHYECKHE MeToasl W 1p.). CHHTe3 TeHOB I
KJIOHUPOBAHMSA C TIOMOIIBIO OOpPaTHOM TPaHCKPUNTA3bl M
XUMHKO-(hepMEHTAaTUBHBIN cuHTe3. [lomumepasHast IemHas
peakuus. 3HakomMcTBO ¢ Mertofgamu Beigenenus JIHK,
TIPUHIIATIOM paboTHI aMITDTU(PUKATOPOB JIHK u




TOPU30HTAJIBbHBIM
arapO3HOM reiie.

anektpodopesom mnpomyktoB IIIIP B

DepMeHTBI, HCTIONIb3yEMBbIE
B T'€HETUYECKOM
KOHCTPYHUPOBaHHH.

DepMeHTHl, UCTIONb3YyEeMBbIE B
KOHCTPYUpOBaHUM: OHJOHyKsea3sl pecTtpukiuy, JHK-
naurasel, Hykieassl s Moxudukanuu  konnoB JIHK.
CrpykTypa 1 OCHOBHBIC (PyHKIIMH (PepMEHTOB, MIPUMECHEHUE B
Pa3TUYHBIX BUJAX KIOHUPOBAHMUS.

JHK-nonmumepaza 1.  ®parmenr KiéHoBa, oOpartHas
TpaHCKpHIITa3a, HyKieotuamitTpancdepasa,
nonuHyKineotuakuaaza u ap. JHK-mmrassr. Crpykrypa u
¢yHkimu B KieTke. lcronb3oBaHHME B IEHETHYECKOM
koHcTpyupoBanuu. JIHK-nurasel kumeyHoit nanoyku u ¢ara
T4. Mexaau3M (QyHKITHTOHUPOBAHUS.

TCHECTUYCCKOM

VYeTHbli ompoc

BexTops! B reHeTHIECKOM
KOHCTPYHPOBaHHHU.

Crpykrypa ¢arosoro renoma. [Imasmumer. CTpykTrypa o
¢yskouu. [IpuHIATE co3maHus BekTopHBIX Mojiekyn JIHK.
TpeboBanusi K BEKTOpaM o00s3aTeNbHBIE M IKelaTeJbHBIC.
Ilonsatue o emxoctu BekTopa. PazMusl U kocMupl. Paru u
IUIa3MHIBI KaK OCHOBA JJISI CO3JAHMS BEKTOPHBIX MOJEKYI
JHK. IS-anemenTs u Tpancno3onsl. Col- u R-mia3Musl.

VYeTHbl# ompoc

Okcnpeccus 9yKepoaHbIX
T€HOB B KIIETKE-
peuunuenre. Ilpuxnanssie
METObI MOJIEKYISPHON
TEHETUKH.

BekTopbl dKCIIpeccHy W BEKTOpHI KIOHHpoBaHHA. Co3naHue
TeHETUYECKUX KOHCTPYKLMIT JUIsi cHHTe3a OEJIKOB YellOBEKa B
OakTepHanbHOM KileTke. BrIOOp MpoMOTOpOB, HEOOXOAUMOCTD
BBeJeHUA  mocnenoBarenbHocTH  LlaiH-lanerapHo  mis
obecrieueHns: 3QGEKTUBHOCTH TPAHCKPHUIILMK ¥ TPAHCISIINH.

VYeTHbI# ompoc

Tpanchopmarss  KICTKU-pEIUIUCHTA.  KOMIIETEHTHOCTb
KJIETOK PELUIIUEHTOB. OTtbop KJIETOK, HECYILIHX
peKOMOMHAHTHBIE JHK. Mertonab! THOPHIU3AIIH
HYKIIEMHOBBIX  KHUCJIOT, JHK-nmacnopruzamun = u
CEKBEHUPOBaHMUSI.

TILIP,

[Tpu M3y4eHUH JUCHMILTUHBI MOTYT IPUMEHSTHCS IEKTPOHHOE 00yUeHUE U TUCTAHIIMOHHBIE
oOpazoBarenbHbie TexHONMOTUH B cooTBeTcTBUM ¢ PI'OC BO.

2.3.3 IIpumepnas TemaTumka KypcoBbIX pador (mpoektoB) Kypcossie
IIPEyCMOTPEHBI

24  IlepeyeHb Yy4eOHO-MeTOAMYECKOr0 oOecredeHUs] AJIs CaAMOCTOSITeJbHOWH pPadoThl
00y4aroImMXcH N0 JMCUMILIHHE (MOLYJTI0)

paboTel  HE

HepequL y‘IG6HO-MGTOZ[I/I‘I€CKOFO obecrieueHust JUCHUIIIIUHBI I10

No Bux CPC BBITIOJTHEHUIO CAMOCTOSITEITLHOW paboThI

1 |IToaroroBka K JIEKIIUSAM U
MPAKTUYECKUM 3aHITHSIM

MeTtonudeckue peKOMEHIAIMH IO OPTaHU3AIMH CaMOCTOSTEIFHON pabOThI
CTYICHTOB KaheApBl TCHETHKH, MUKPOOUOJIOTHH ¥ OMOXUMUH, YTBEPIKICHHEIC
kadenpoii mporokon Ne 07 ot 18.02.2021 r

2 |CamomoaroroBka Metoanueckie peKOMEHAalUd 110 OPTaHHU3AIMH CaMOCTOSITEILHON paboTh
CTYICHTOB Kadephl FTCHETUKH, MUKPOOHOIOTUN 1 OMOXHMHUU, YTBEPIKICHHEIC

kagepoit mporokon Ne 07 or 18.02.2021 r

Y4eOHO-MeToMUECKHEe MaTepratbl ISl CAMOCTOSTEIbHOM paboThl 00yJaromuxcs U3 Yncia
WHBAJINIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbst (OB3) npenocTaBisioTcs B
(dbopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM HX 30POBbS U BOCTIPUATHS HHPOpMarun: [ist it ¢
HapyIICHUSIMHA 3PCHHS:

—B Te4aTHOW (hOpMe YBETUUCHHBIM MIPUPTOM,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA,

— B opme ayauodaiina,

JUist U1 ¢ HApyTIEHUSIMA CITyXa!

— B IieyaTHO (opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.



I[HSI JIMI ¢ HApYUWICHUAMU OIMMOPHO-ABUTATCIIBHOIO arrapara:

B Ie4aTHou (opme,

B (hopMe 2JIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina.
JlaHHBII IEpedYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHT€HTA 00yUYaIOMIUXCS.

3. O6pa3oBare/ibHbIE TEXHOJOTHMH, IPUMEHsIeMble IPH OCBOCHUH M CHUIJIMHBI (MO1YJIAA)
[Ipu peanuzauuu y4eOHOI paOOTHI MO OCBOCHUIO Kypca «leHHas MH)KEHEpHs» HCHONb3YIOTCS
cOBpeMeHHbIe 00pa3oBarebHble TeXHOMoruu: [

MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOIOTUH;

IMPOCKTHBIC MCTOAbL O6y‘-ICHI/I$I;

UCCIIeIOBATEIbCKUE METO/IbI B 00yueHuu; [

npobiemMHoe oOydyeHne

HHTepakTUBHbBIE YaChI:

Cemectp Bun Hcnionb3yeMble HHTEPaKTUBHBIE 00pa30BaTeIbHBIE TEXHOIOTHN KonmuecTtso
3aHATHUA yacoB
(JI, JIP,
I13)
1 JI [IpoGneMHbIe NEeKIMH, JTEKIUU-BU3YAIN3alUY, JEKIUU-Oecebl, JEeKIUn- 5
JUCKYCCHH IO TEMaM: HCIIOIb30BAHUE PA3IHYHBIX BEKTOPOB AJ IEPEHOCA
JIHK B KJIETKH MUKPOOPTraHU3MOB M KJIOHUPOBAHUE 3TUX KIETOK
2 113 PaboTa B ManbIX rpymmax ¢ meibio 00CYKICHHS OTBETOB Ha IPEIOKEHHBIE 5
JUIS CaMOCTOSITENIbHON pabOTHI BOIIPOCHI IO TEME 3aHSTHS.
Htoro 10

I[J'IH Jiu1 € OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBLS IPEAYCMOTPEHA OpraHu3alnus
KOHCYJ'II)TaHI/II\/JI C UCITIOJIB30BAaHUEM BHGKTpOHHOI\/JI ITOYTHI.

4. OneHo4Hble CpeAcTBA JJIsl TEKyLIero KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOYHOM
arrecTanmu

OrneHouHbIE CpEJCTBA MpeAHAa3HAuYEHBb! JUIsl KOHTPOJII M OLIEHKM 00pa3oBaTeNbHbIX JTOCTHXKEHUHN
00y4arolLI1XCsl, OCBOMBIIMX MPOrpaMMy yueOHOM TUCIMIUIMHBI «] eHHAast HHXKEHEPUs».
OneHovHbIE CPEACTBA BKIIOUAET KOHTPOJIbHBIE MaTepHallbl 111 IPOBEACHHS TeKYIero KOHTPOJIs
B (hopMe BOIIPOCOB K MPAKTUUECKUM paboTaM, U MPOMEKYTOUHOI aTTecTaluu B popMe BOPOCOB
K 3a4erTy.

CTpyKTypa OLIEHOYHBIX CPEACTB Uil TeKYLIel U MPOMEKYTOUHOM aTTeCTaAlMU

HanMeHoBaHMe OLICHOYHOI'O

[YMEET MUCIIOJIb30BaTh UX B
npodeccruoHanbHON
NesITeIBHOCTH.

coepxaHus B MOBCEIHEBHOMN
npoeCCHOHATBHON NEATEIILHOCTH

BJIaJIeeT HaBBIKAMU TBOPYECKOTO MOAXOAa K
HCTIONB30BaHUIO MH()OPMAITMOHHBIX PECYpCOB
OHOJIOTHYECKOIO u 9KOJIOTHYECKOTO
cojiepkaHus B MPO(HECCHOHANBHBIX MEJISIX

INe Kon n HaumenoBanue cpenacTaa
Pesymnprarer 00y4ueHns N
1/t WHJUKaToOpa Texymumit [IpomexyTouHast
KOHTPOJIb aTTeCcTalys

MIIK-1.1 Bnaneet 3HaeT  COBpeMeHHble  HH(popMarmoHHbIe [[poBepounas [Bompocs k
COBpEMEHHBIMU pecypchl OHOTIOIHYECKOrO M 3KOJIOIMYECKOIO pabora. auéty 1-10
MH(GOPMAIMOHHBIMU pecypcamu | COACPXKAHMA Omnpoc Ha
GHOIOIHIECKOTO 1 yMeeT  HCIONb30BaTh  MH(POPMAIMOHHEIE [PAKTHYECKOM
KOJIOTHHECKOTO CONIEPKAHMS H pecypebl GHONOIMYECKOr0 U KONOTHYECKOTO Loyoo




MTIK-1.2 Brageer | 3HaeT mpuHUOUIBI (PAKIIMOHUPOBAHUS KIETOK [[I[poBepounas |[Bompocsl k
PKCIEPUMEHTaIbHBIMU U MOJIEKYJl; MCTOPHIO BO3HMKHOBEHHA U paboTa. Bauéty 11-20
MeTomaMK COBpPEMEHHBIE PasHOBUIHOCTH |Onipoc Ha
JiCCIIeI0BAHMIA (1o XpomaTtorpaguy; TPUHOWANEL W 00NacTh [PaKTHIECKOM
reMaTHKe IPUMEHEHUS PABIHYHBIX |y o
IPOBOTHMHX 3MEKTPOGOPETHUECKIX METOZOB; OCHOBHBIC

MNOHATUS M Pa3sHOBUIAHOCTH CIHEKTPOB H
PaspacoTox). METOZOB  CIIEKTPOCKONWH; TPHHIUNBL |

0051aCTh MPUMEHEHHUS UMMYHOJIOTHYECKUX

METOZIOB HCCIIEIOBAaHNS B OMOXUMUM;

yMeeT HCIONb30BaTh Ha IPaKTUKE 3HAHUS

OCHOBHBIX (DM3MKO-XMMHUYECKUX 3aKOHOB H

Teopuii; paccyuTHIBaTh KOHIIEHTpalu!

BEILIECTB, OTIPEETATh ONITHYECKYTO

IUIOTHOCTb, AKTHBHOCTh (hepmMeHTOB.

MOJIEKYJIIDHYIO Maccy, CTPOUTH CIIEKTpEI,

KOJINIECTBEHHO ONPEAETATh  OCHOBHBIC

IpYIIIBl GMOMOJIEKYT;

BJIaJieeT MpHEeMaMu paboThl ¢ J1aOOpaTOPHBIM

o0opynoBaHHEM U TIPHOOpaMHU
MIIK-1.3 YMmeeT aHanu3upoBaTh | 3HAET OTIMYMA peLeH3HpyeMbIX HayuHbIX [[IpoBepounas [Bompochl k
[pe3yAbTaThl SKCIIEPUMEHTOB H W3JaHUHI OT HAy4HO-IIOIYJISPHBIX padora. Bauéty 21-30
NPEACTaBIATh HX B OpMe yMeeT aHalIM3MpPOBATh IONYYCHHBIC NaHHBIC, Ompoc Ha
MyOIUKALMH B pEleH3HpyeMpIx | AX CXOINCTBO M pasiMdus IO CPABHEHUIO C ImmaxtpyeckoM
Ay YHBIX H3IAHISX. J@HHBIMH, TIOJTY4CHHEIMU JPYTUMH aBTOPAMH |o oo

paHee

BJlaJeeT TPAMOTHOCTBIO B IPEICTaBICHUU

MOJYYCHHBIX JAHHBIX B CTPOrO HAy4HOI

(hopme B Buzie MyOnmKanuii B perieH3upyeMbIxX

HayYHBIX M3IaHUIX
MITK-1.4 OO6namaer HaBBIKAMHM | 3HAET NMpaBHJIA BeJCHHUS Hay4dHBIX quckyccuil [[IpoBepounas [Bompocs k
MPOBOAUTE  THCKYCCHH Ha | yMeeT MpaBUJIbHO aKIIEHTUPOBATh BHUMAaHKUE [paboTa. Bauéty 31-40
HayYHbBIX (Hay4HO- | Ha IVIABHBIX aCHEKTaX MOJTYYEHHBIX HAYYHBIX |Omnpoc Ha
MPAaKTHYECKUX ) MEPOIIPUSATHSX, | JaHHBIX PaKTHIECKOM
MCIIONIb30BaTh B BIIAJICET HABBIKAMM IIPOBEIEHUS HAYYHBIX |3qparpy
Hp0¢)€CCH0HaHBH0ﬁ z[I/ICKyccnﬁ C NPHUBJICUCHUEM paHee
ACATEIBHOCTH OTCUCCTBCHHBIC U | chopMUPOBAHHBIX OTE€YECTBEHHBIX u
3apyOeKHBIC O3Bl TAHHBIX. 3apy0OexHbIX 0a3 JaHHBIX [0 BOIPOCAM

npodeccuoHaNnbHON NeITeTbHOCTH
MIIK-1.5 Tlonumaer u ymeer| 3HaeT poOIeMBbI coxpaseHus [[Iposepounast |[Borpocsl k
OOBSICHSTE COBpPEMEHHBIE oropazHooOpasus A1 YCTOHYHBOIO padora. Bau€ry 41-63
TPOOIEMBI coxpaHeHus | TPHPOAOIOIL30BAHNA Onpoc Ha
G10pasHo06pasus | YMeEeT OOBACHATH CyHIECTBYIOMIUE IPOOIEMBI [PAKTHYECKOM
yCToitaMBOrO COXpaHEeHHUS CYIIECTBYIOLIETO |yorom o
T ar— OomopasHoOOpasus u H606XOI£I/IMOCTL

COXpaHEeHUs yCTOMYUBOTO

MIPUPOIOTIONB30BAHHS

BlIaJeeT METOJaMHM OLEHKU  pa3IM4HbIX

MOAXOMOB K COXPAaHEHHIO COBPEMEHHOTO

O6ropazHooOpasus u YCTOHYUBOTO

MIPHUPOIOTIOIB30BAHHS

I'enernueckas nHxenepus. Onpenenenre NoHATHA. OCHOBHBIE 3a/1a4H.

TunoBwle KOHTPOJIbHBIC 3aIaHUA UWJIN UHBIC MaTCpPHUaAJIbI, HCOﬁXO}II/lele OJISA OLCHKHU 3H3HI/IFI,
YMeHH, HABBIKOB U (WJIM) ONBITA AeATEJIbHOCTH, XapaKTePHU3YOIIMX 3Tanbl (popMUpOBaHNUS
KOMIIETEHIMI1 B MpoLecce 0CBOeHMsI 00pa30BaTe/IbHO MPOrPaMMbl
3ayeTHO-IK3aMeHAMOHHbIE MaTepHaJIbI 1JIsl IPOMEKYTOYHOM aTTecTaluy (IK3aMeH/3a4eT)
IlepedyeHb BONPOCOB 1Jisl IPOMEKYTOYHOM aTTecTALMHU (3a4eT):




I'enetnueckast nHKeHepus. JJOCTUKEHUS U TEPCIIEKTUBBI.

Ucropus coznanus nepsoit pekomOouHanTHoi JIHK. Pa6ots! I1. bepra ¢ corpynaukamu.
buonornueckas 6e30MacHOCTh ¥ TeHHAs! HH)KEHEPHUSL.

Opranuzanus OakrepuasibHOro TeHoma. (OCOOEHHOCTH — PACIIONIOKEHUST TEHOB  Ha
OaKTepuaTbHONH XPOMOCOME.

Nk W

6. OC00EHHOCTH TPAHCKPHITIIMK M TPAHCIAIMN y ipokapuoT. JJHK-nommncoMHbIe KOMIUIEKCHI.
7. CrpykTypa 6aKTepHaIbHOIO ONEPOHA. PerynsaropHbie U CTPYKTYPHBIE I'€HBI.

8. IS — snemenTsl U TpaHcno3oHbl. Onpenenenue nonsatus. Ctpykrypa. Mcnonb3oBanue B
TFE€HETUYECKOM KOHCTPYUPOBAaHUHU.

9. [Tnazmunel. Onpenenenue noustus. OcodbeHHOCTH opranu3anuu miasmuaHon JJHK

10. [Tnasmunel.  Pacnpenenenune 1o  ¢yHkuusMm. Fcnonmb3oBaHwe B TEHETHYECKOM
KOHCTPYHUPOBAHHUHU.

11.  bakrepuodaru. Ymepennsle ¢aru,npodaru. Vcrnonp3oBaHHE€ B T'€HETHYECKOM
KOHCTPYUPOBAHUHU.

12.  T'enom sykapuot. OcoOeHHOCTH opranu3anuu. OTIMYHS 0T OAKTEPHATHLHOTO TEHOMA.

13.  CrpykTypHBIE I'€HbI 3YKapHOT: BHYTPEHHSs OopraHu3anus. JK30Hbl. IHTpOHBI.

14.  Mexanusm craiicunra PHK sykapuor.

15.  IlpuHuuns! co3ganus peKOMOMHAHTHBIX MOJIEKYN. MeTon4ecKre MOaX0AbI.

16.  OcHOBHBIE METO/bI OTYUECHUS T€HOB I KJIIOHUPOBAHHUS.

17. Briienenue reHoB ¢paknuonupoanuem xpomocomuoii JIHK n ux naentuduxanus.

18.  CuHTE3 reHoB ¢ IOMOILbI0 00paTHOM TpaHCKpuUITasbl. [IpenmyiiecTsa 1 HETOCTATKHU.

19. XuUMHUKO-(pepMEHTAaTUBHBIN CHHTE3 T'€HOB.

20.  I[IpuHUMOBI CO3MaHUS PEKOMOMHAHTHBIX ITAMMOB.

21.  OcHoBHbIE (P€PMEHTHI, UCIIOIB3YyEMbIE P KOHCTPYUPOBAHUU PEKOMOMHAHTHBIX MOJIEKYII.
22.  Duponykieasbl pectpukiuu. Homenknarypa. [lonyuenue. buonornueckoe 3HaueHue.

23.  DHOOHYyKJEa3bl peCTPUKLIMHU 2  Kjacca, MX  HCIONb30BAHHE B  TI'EHETUYECKOM
KOHCTPYHUPOBAHHUHU.

24.  Hyxkuneassl, UCIONb3yEMbIE B TEHETUYECKOM KOHCTPYUPOBAHUM ISl MOIU(UKALIUK KOHLIOB
JHK.

25.  Ilenounas ¢ocdartaza U NONMHYKIEOTHIKUHA3a. VICTOUHUKM monydeHus. DyHKIUH.
[Ipumenenue i Lenei reHeTUYeCKOro KOHCTPYHPOBAHUS.

26.  TepmuHanpHas Je30KCHUHYKiIeoTHImITpaHcepasa. DyHKIMHM, MEXaHHU3M JIEHCTBUSL.

Hcnonp30BaHu€e B TeHETUYECKOM KOHCTPYHUPOBAHUH.

27.  JHK-nmomumepaza-1 u ¢parment KieHoa, ctpykrypa u ¢yHkuuu. Mcnonb3oBaHue B
TeHETUYECKOM KOHCTPYUPOBAaHUHU.

28.  PHK-3aBucumas JIHK-monmumepaza (oOparnas TpaHckpumnrasza). CTpyKTypa U MEXaHH3M
JEUCTBUA.

29.  JIHK-nuraza. Ctpyktypa u (QyHKIMH B KIeTKe. Vcmonb3oBaHHEe B TEHETUYECKOM
KOHCTPYHUPOBAHHH.

30.  JAHK-nurasel kumeyHoi nanouku u ¢ara T4. Mexanusm QpyHKIIMOHUPOBAHUS.

31. Dransl co3AaHNs] PEKOMOMHAHTHBIX IITAMMOB.

32. OcHoBuble MeTob! nuruposanus JJHK. CumBanre no «TMIKUM») U «TYTIBIMY» KOHILIAM.

33. OcnoBuble MeTonbl turupoBanus JJHK. KoHHeKTOpHBI METOI M METO/T IMHKEPOB.

34. Bekropnass wmomekyma JIHK. Omnpenenenne mnonsatus. OCHOBHbIE TpeOOBaHUA,
MPEABSIBISIEMBIE K BEKTODY.

35. [Tpuninel koHCTpYyHpoBanus BekTopHor mosekynbl JIHK. ITnasmuaa PBR 322.

36. Bexkropsl Ha ocHoBe masmuaHon JIHK. ITpeumymiectBa R- mia3mu kak BEKTOPOB.

37. BexTopsr Ha ocHOBe (haropoii JIHK. IIpenmymectBa u Hegocrarku. BekTopsl BHEAPEHUS 1

BCKTOPHBI 3aMCIICHUS.



38.  Mcnonb3oBaHME TPAHCIIO30HOB IIPU CO3JaHUH BEKTOPOB.

39.  Co3panue BEKTOpOB Ha ocHOBE ¢aros. JIsmOma-dar.

40. ®a3mubl M1 KOCMUIBL. [[puHIMIBI CO31aHus U IPUMEHEHHUE.

41.  Bexrops! knonupoBanus. OcHOBHBIE TpeOoBaHus. [IoHATHE 0 eMKOCTH BEKTOPA.

42.  Bekropsl 3kcripeccuu. OCHOBHBIE TPEOOBAaHUS K BEKTOPY IKCIIPECCHUH.

43, KoncrpyupoBanue PEKOMOMHAHTHBIX JHK, o0ecTeunBarOUX 3KCHPECCUIO

KJIOHUPOBAHHBIX T'CHOB. H}’KJ'IGOTI/II[HBIC IOoCICO0BAaTCIIbHOCTHU I[HK, O6€CHC‘II/IBaIOH_[I/Ie
TPAHCKPHUIIINHIO U TPAHCIIUIO KIIOHUPOBAHHBIX T'CHOB.

44. [TpomoTopBI, HcTIONB3yeMbIe B KOHCTpyHpoBaHUH pekomOnHaHTHBIX JJHK. Mx Ha3HaueHue
u knaccudukanus. [lpeumyniecTsa 1 HeJOCTATKU Pa3IMYHBIX TUIIOB IPOMOTOPOB.

45.  Bupnosas cneuupuynocts PHK-nomumepas. TpeboBanus k mpoMoTopy.

46.  CnocoObl xoHcTpyupoBanus pexkoMOuHaHTHBIX JIHK, oGecneumBaromme >QpeKkTUBHYIO
TPAHCISLMIO KIIOHUPOBAHHBIX IT'€HOB.

47.  TlocnenoBarenbHocTb LllaiiH-/lanbrapHo u ee posb B 00€CeYeHUH TPAHCISALIH.

48.  CmocoOwr BBenenus pexomOuHanTHeIX JIHK B kierky-peumnuent. Tpancdopmarius.
Tpancdexuus. DnexTponoparus.

49.  Tpancopmaiusi KIETOK-peUUNUEHTOB. [loBbllIeHHE KOMIETEHTHOCTH KJIETOK MpHU

BBegeHnn pexomOuHantHOW JIHK. Crnoco6sr BBemenust JIHK B kietku: Tpanchopmarnms,
TpaHCc(EKIHs, IEKTPOTIOPAITHS

50.  OcobeHHOCTH 3KCIIPECCHH TE€HOB YY)KEPOAHBIX KOPOTKOLIETIOYEYHBIX MOJIMIIECITHIOB B
OaKTepHsX.

51.  Co3panue pekOMOMHAHTHBIX MPOAYLIEHTOB MHCY/IMHA (IPOMHCY/IMHA) YEJIOBEKa Ha OCHOBE
Escherichia coli.

52. Co3nanue MUKPOOHBIX IITAMMOB - IPOAYLIEHTOB HHTEP(HEPOHOB YEIOBEKa, IPAKTUUECKOE
3HaYECHUE.

53.  Cxema KOHCTpYHpOBaHHS MpoAylieHTa alnb(a-uHTepdepona Ha ocHoBe Escherichia coli.
54. Ponb KIETKU-X03iMHAa B PETYIMPOBAHMM JKcmpeccuu pekoMOMHaHTHBIX JIHK.
MuKpoOpranusMsl, HCIIOIB3YyEMBIE Il KIOHUPOBAHUS UYKEPOIHBIX T€HOB.

55. BuyTtpuknerounsie nporenHasbl Oaktepuil. Ix 3HaueHUe 7151 KIETKU-X03sIMHA U BIUSIHUE Ha
YPOBEHb AKCIPECCUN UYKEPOTHBIX T€HOB.

56. Hcnonb3oBanne TexHUKM pekoMOuMHaHTHBIX JIHK g XpaHeHuss uyepoiaHOM
reHernyeckoi nHpopmanuu. [IpuHIUIBI cCO3/1aHUsI OAHKOB T'€HOB (KJIOHOTEK).

57. buonornueckuii cMbICI CUCTEMBI PECTPUKIMU-MOoAUuKau y 6aktepuii. Mcrnonb3oBanue
B FEHETUYECKOW NHKECHEPHUH.

58.  buomormyeckuii cmplcn cucreMbl CRISPR-CAS, crpoenne CRISPR-kaccer n

accouuupoBaHHbiX CAS-renoB. IMmyHHas namsaTe Oaktepuil. Vcnonb3oBaHue B T€HETHYECKOM
VMHKEHEPUH.

59.  Hcnons3oBanue cuctembl CRISPR-CAS mns nanmpaBneHHOW MoauQHKalud T€éHOMOB Ha
IIPUMEPE CO3/1aHUsI HOBBIX COPTOB PACTEHUI U NTOPOJT ’KUBOTHBIX.

60. ITpunnumner ucnone3oBanus cuctembl CRISPR-CAS B HampaBieHHOM penakTHpOBaHUU
reHOMa JIJIs JieueHHsl OeTa-TalacCeMHHU, CepIIOBUIHOKIIETOUHON aHemun 1 BIY.

61.  Bekropsl, HcHONb3yeMble B TPaHCT€HE3€ pacTeHuil, arpoOakTepuanbHas TpaHchopmanus,
BEKTOpPbl Ha OCHOBE MHTOXOHIpHadbHOW H xyopomnactHoM JIHK, noctwxenus, pucku u
[IEPCIEKTUBBI MHYCTPUM TPAHCTEHHBIX PACTCHUM.

62. Bekropel, wucmone3yeMble B TpaHCTeHE3€ HKMBOTHBIX, METOABI OHOTpaHCchopManuu
JOCTHKEHUS], PUCKU U TIEPCIIEKTUBBI CO3JJaHHs TPAHCTEHHBIX KUBOTHBIX.
63. JHK-metnnasel. Mcronbs3oBanue s MOTyYSHHUS! KPYTTHBIX PECTPUKIIMOHHBIX (PparMeHTOB

JTHK.



Kpurtepun oneHuBanus pe3yJabTaroB 00y4eHHs

Onenka Kpurepuu onieHuBaHus 110 3a4eTy

CTYACHT BJIAACET TCOPETHUYCCKUMU 3HAHUAMU I10 JAHHOMY pa3gcily, 3HaCT
OCHOBHBIE IOHATHS OMOXMMHUHU U MOJ'ICKyanHOfI 6I/IOJ'IOFI/II/I, OCHOBHBIC
OMOXUMHYECKHUE mpouecCbl M MEXAHU3MblI XpaHCHUA, IIEpCAadyu H

3ayTeHo .
pcain3anuu reHeTUICCKOU I/IH(bOpMaI_[I/II/I, A0IYCKACT HC3HAYUTCIIbHLIC
OMMOKHM;  CTYAEHT yMEeT TMpPaBWIbHO  OOBSACHATH  HPUPOLY
HaCJIeICTBEHHBIX 3a00JI€BaHU 1 OHKOTeHe3a. Marepua, WUTIOCTPUPYET
puMepamu.
He sautetio MaTepuanl HE YCBOGH WMJIM YCBOEH YaCTUYHO, CTYIEHT 3aTpyIHseTcCs

IOPUBECTH IpUMEpbl MO 000 mpolieme, HUMEET JIOBOJIBHO
OrpaHUYEHHBIH 00bEM 3HAHUH MPOrPAMMHOTO MaTepuaa.

OneHouHble CpEACTBAa JJIS WHBAIKWIOB M JIMI C OIPAaHUYEHHBIMH BO3MOXXKHOCTSMHU 3/10POBbBS
BBIOMPAIOTCS C YYETOM MX HHIUBUAYAIBHBIX MICUXO(PU3MUECKUX OCOOCHHOCTEH.

— [IpY HEOOXOAMMOCTH HMHBAJIUAAM M JIMLAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3]I0pOBbS
IIPEOCTABIIAETCS IOMOJIHUTENIEHOE BpeMs AJIs IIOATOTOBKU OTBETa Ha HK3aMEHE;

— IpU MPOBEJECHUU IPOLENYpPhl OLIEHUBAHUS PE3yIbTaToB OOy4YEHMs WHBAJIUIOB U JIUI| C
OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 37I0POBbSI NPEAYCMATPUBAETCS HCIONb30BAHUE TEXHUYECKUX
CpPe/CTB, HEOOXOAMMBIX UM B CBS3U C MX MHIUBUIYAJIbHBIMU OCOOCHHOCTSIMU;

— py HEOOXOAUMOCTHU [yl 0OyYaroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3]10POBbsI U
MHBAJINJI0B IPOLE1ypa OLIEHUBAHUS PE3YJIBTATOB O0OYUEHHUSI 110 TUCLUIUINHE MOXKET IPOBOIUTHLCS B
HECKOJIBKO JTaIroB.

[Iponienypa oOlEHMBAHUS Ppe3yJAbTaTOB OOYYEHHUS MHBAJIUAOB M JHMII C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMM  37I0POBbSl [0 AMCHUMILIMHE (MOAYJIO) TMpeaycMaTpuBacT MpPEeIOCTaBIECHUE
uHbopManmu B QGOpMax, aTaNTHPOBAHHBIX K OTPAHUYCHUSM WX 3I0POBbS M BOCIPHSITHS
uHpOpMaLUK:

JUist U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B IIe4aTHON (hopMe YBETMUEHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JUist 1 ¢ HapyIIEeHUsIMU CITyXa:

— B IieyaTHO! (opme,

— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIEeHUSIMH OIIOPHO-JIBUTATEIBHOIO arnmapara:

— B rle4atHou (opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN IepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA 00yUaloIIUXCS.

5. Ilepeuens y4eOHoOI JiuTEpaTYphl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Ul
5.1 YueOHas iuteparypa
1. Bepemaruna . A.. THHOBallMOHHBIE TEXHOJIOTUU: BBEJICHUE B HAHOTEXHOJIOTHU:

yduebHoe mocobue [DnekrponHbIi pecypc] / Kazans:KI'TY,2009. -115c. - 978-5-7882-0778-0.
http://biblioclub.ru/index.php?page=book&id=270541

2. Nnpuna, . E. BBenenue B OMOMETUIIMHCKYIO uHxeHeputo=Insight
intobiomedicalengineerinh: yyebnoe nmocodue / U. E. Unbuna, O. H. Mopo3soBa ; TamOoBCcKkuii
TOCYJIapCTBEHHBIN TEXHHUYECKUW YHUBepcUTeT. — TamO00B : TamOOBCKMII TOCyIapCTBEHHBII

texuuueckuit yausepcuret (TI'TY), 2017. — 115 c. : un. — Pexxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498919




3. I'enernueckre OCHOBHI ceeKIMU pacTeHuit: MoHorpadus. T. 4. BHOTEeXHOIOTHS B CENEKIINN
pactenuid. [eHOMMKa U TeHeTUYECKas MHXKEHEpHs [ DIeKTpoHHBIN pecypc] / MuHck: benopycckas
Hayka, 2014. -654c¢. - 978-985-08-1791-4 http://biblioclub.ru/index.php?page=book&id=330525
4. T'enernueckre OCHOBBI cenekiuu pacteHuid Tom. 2. YactHas reHeruka pacteHuid. B 4 T
[Onekrponnbiit pecypc] / Munck: benopycckas nayka,2010. -579c. - 978-985-08-1127-1
http://biblioclub.ru/index.php?page=book&id=142438
wiatrdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530292

Jlis ocBOEHUS AMCLUUILIMHBI MHBAJIUIAMH U JIMIAMH C OFPaHUYEHHBIMU BO3MOXKHOCTSIMHU
30POBbS UMEIOTCS U3JaHHS B AJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX crcTeMax «JlaHb»
u «FOpaitt».
5.2. llepuonnyeckas JuTeparypa

Haspanwue nzmanus [epuonuunoCT MecTto 3a KaKkue TO/bI XPaHUTCS
b BBIXOJA (B XpaHeHN
TON) a1

Buonorus. PedeparuBHblii 12 PK 1970-2020 Nel-2
s)KypHain. BUHUTHU
Buoopranmueckas Xumus 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -

2018 (1 momyr.)
buodusuka 6 q3 1959, 1961-2008, 2009 Ne 1-3, 5-6,

2010-2018 (1 momyr.)
Buoxumust 12 q3 1944-45, 1947 — 2018 (lmomyr.)
BecTHuk 3KOJIOTHYECKOTO g3 1999 Ne 3, 2000-2006, 2007 Ne 1, 3-4,
obpazoBanus B Poccuun 2008-2010, 2011 Ne 1-3, 2012,

2013 Ne 3, 2014- 2016, 2017 Nel
T'eneruxa 12 g3 1965- 2016, 2017 Ne 1-6
Kypnuan MHUKPOOHOIIOTHH, 6 43 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6
SIUAEMHUOIOTHHA " ,2020-
UMMYHOOHOJIOTHH
Kypnan obmieit 6uonorun 6 43 2009-2017 Ne 1-3, 2018 (1 momyr.)
3ammrTa OKpYy)KaloIIed cpeasl B g3 2008 Ne7-12, 2009-2012,2013 Ne 7-12,
He(Tera3oBoM KOMILIEKCE 2014-2015,2017 Ne 1-3
W3Bectus BY3oB Cesepo- 4 43 2010- 2012, 2013Ne 1-2, 4-6, 2014-

Kaskaszckoro peruona. Cepust:
EcTtecTBeHHBIE HAYKH

U3sectst PAH (mo 1993 r. 6 43 2009-2018 (1 momyr.)
W3ectus AH CCCP). Cepus:

Bbuonoruueckast

HWcnons3oBanue u oxpaHa 12 3 2008-2017 Ne 1-2
IIPUPOJHBIX pecypcoB B Poccun

Muxkpobuonorus 6 43 2009-2018 Ne1-3
MonekymnspHas OHOIOTHS 6 43 2008- 2016, 2017 Ne 1-3
IpuknagHas OUOXUMUS " 6 q3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
MHUKPOOHOJIOTHS 2017 No 1-3

Ycnexu COBpEMEHHOW OHOJIOTHH 6 43 2008-2017

DKkoJorus 6 43 2009-2018(1 momyr.)
DKOJIOTHS U )KU3Hb 12 q3 2003-2012

DKOJIOTUSI W TPOMBIIUIEHHOCTh 12 q3 2008-2017

Poccun

1. bassl nanueix kommannu « UBUCyhttps://eivis.ru/

2. Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/
5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBPeMEeHHbIe Mpo(deccuoHalIbHbIe 0a3bl JAHHBIX U
HH(OPMALMOHHbIE CIIPABOYHbIE CUCTEMBI
Inekmponno-ouodnuomeunsie cucmemut (I6C):

1. O6pazoBarensHas mwiardopma «FOPAWT»https://urait.ru/

2. 9BC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/



https://urait.ru/bcode/530292
https://eivis.ru/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru
4. ObC «ZNANIUM» https://znanium.ru/
5. ObC «JIAHb»https://e.lanbook.com
Ilpogpeccuonanvuvie d6azvt Oannvix
1. Bupryanbublii  umtaneHbelid  3an  Poccwmiickoit  rocymapctBeHHoW — O6ubnmuorexku  (PI'B)
https://1diss.rsl.ru/
2. HarmmonasnpHas snexkTpoHHas oubiamoreka https://rusneb.ru/
3. Hayunas snexrponnas 6ubnnorexa eLIBRARY.RU (HOB) http://www.elibrary.ru/
4. TTomHOTEKCTOBAS KOJUICKITUS )KypHaoB Ha tuiargopme PIIHU (DnexTpoHHbIE BepCcuU HayYHBIX
xypHaioB PAH) https://journals.rcsi.science/
5. IIpesunentckas 6ubmuorexa um. b.H. Enpumna https://www.prlib.ru/
6. Yauepcuterckas nuandopmarmonnas cuctema POCCUS (YUC Poccust) http://uisrussia.msu.ru
7. XKypnans! uznarenbctBa Wileyhttps://onlinelibrary.wiley.com/
8. [NonHoTekcroBas koyutekuusi KHUT eBookCollections wuznarensctBa SAGE Publications
https://sk.sagepub.com/books/discipline
9. [MonnotekcroBass komiekiuss kHUr EBSCO eBook (miy6una apxusa: 2011-2023 rr)
https://books.kubsu.ru/
10. Pecypcst Springer Nature https://link.springer.com/,https://www.nature.com/
11. Questel. bazamannbix Orbit Premium edition https://www.orbit.com
12. China National Knowledge Infrastructure. B/l Academic Reference https://ar.oversea.cnki.net/
13. [TomHOTEKCTOBBIE apXUBHI BEAYIIMX 3alaIHBIX HAyYHBIX )KypHaJIOB Ha Poccuiickoii mardopme
HayuHbIX )xypHasi0B HOMKOH http://archive.neicon.ru
Hnghopmayuonnvie cnpasounsvle cucmemol
1.Koncynprant Ilntoc - cmpaBouyHas mpaBoBas cucrteMa (JOCTyH IO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOTUOTEKH )
Pecypcul c60600n020 0ocmyna
1. KuGepJlenunka http://cyberleninka.ru/;
2. AmepukaHCKast maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/
3. JlekropuyMm TB - Buzneonekiuu Beaymux jektopoB Poccun http://www.lektorium.tv/
4. Freedom Collection — MOTHOTEKCTOBas KOJUICKIIUS JJIEKTPOHHBIX >KYPHAJIOB HU3ATEIbCTBA
Elsevier https://www.sciencedirect.com/
5. MuHHCTEPCTBO HayKH 151 BBICILIETO 00pa3oBaHUs Poccuiickon Oenepannu
https://www.minobrnauki.gov.ru/;
6. ®enepanbublil mopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;
7. ITpoext l'ocynapcTBeHHOro0 MHCTUTYTA pycckoro si3bika uMeHH A.C. [lymkuna
"O6pazoBanue Ha pycckoMm" https://pushkininstitute.ru/;
8. CrpaBouHO-nH(pOpMaMOHHKIH TopTan "Pycckmii 361K http://gramota.ru/;
9. CnoBapu u >HuMKIONEeAMH http://dic.academic.ru/;
10. O6pa3zoBarenbHbI TopTan "Ydaeba" http://www.ucheba.com/.
Coocmeennble InekmpoHnHble oopazoseamenvhvle U ungopmauuonnsie pecypcol Kyol'y
1. DnexkrponHsbli Karanor Hayunoit 6ubmuorexu Ky6I'V http://megapro.kubsu.ru/MegaPro/Web
2. DNEKTpOHHAs OoubamoTexa TPyIOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. OtkpeITas cpena MoayibHOTrO AuHaMudeckoro o0yuenust Kyol'y https://openedu.kubsu.ru/
4. baza y4eOHBIX TUIAHOB, y4€OHO-METOAMYECKHX KOMILUIEKCOB, MyONUKauid W KOH(PEpEeHIUH
http://infoneeds.kubsu.ru/
5. OnexTponHbli apxuB nokymeHToB KyoI'Y http://docspace.kubsu.ru/

6. MeTonnueckue ykazaHus AJsi 00y4al0UUXCH M0 OCBOCHUIO M CUMILTUHBI (MOIYJIA)
Jleknus:


http://www.book.ru/
https://znanium.ru/
https://e.lanbook.com/
https://ldiss.rsl.ru/
https://rusneb.ru/
http://www.elibrary.ru/
https://journals.rcsi.science/
https://www.prlib.ru/
http://uisrussia.msu.ru/
https://onlinelibrary.wiley.com/
https://sk.sagepub.com/books/discipline
https://books.kubsu.ru/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://www.orbit.com/
https://ar.oversea.cnki.net/
http://archive.neicon.ru/
http://cyberleninka.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
http://www.lektorium.tv/
https://www.sciencedirect.com/
https://www.minobrnauki.gov.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://www.edu.ru/
https://pushkininstitute.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://gramota.ru/
http://dic.academic.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://www.ucheba.com/
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PaboTa Ha neKIuM SABIAETCS OYEHb BAXKHBIM BUJOM CTYAECHYECKOH AEATENbHOCTU IS M3Y4EHUS
JUCLUIUIMHBL, T.K. Ha JICKIUM IPOUCXOAUT HE TOJBKO COOOLIEHHE HOBBIX 3HAaHUM, HO U
cucremMaru3anusi 1 0000IIeHne HAKOIUICHHBIX 3HaHWH, (POPMHUPOBAHUE HA MX OCHOBE HACHHBIX
B3IIAI0B, YOEXKIEHUH, MHpPOBO33PEHHUS, pPa3BUTHE II03HABATEIbHBIX MU IMPO(HECCHOHATBHBIX
uHTEepecoB. JIeKTop OpHEeHTHpYeT CTyIeHTOB B yueOHOM Marepuaine. Kparkue 3amucu Jiekuui
(KOHCTIEKTUPOBAHKE) TIOMOTAET YCBOUTH Marepuall.

Hanmcanue KoHCIEKTa JIEKIMN: KPaTKO, CXeMaTHYHO, TOCIeI0BAaTeIbHO (PUKCHPOBATh OCHOBHBIE
IIOJIOXKEHUS, BBIBOABI, (DOPMYIHMPOBKH, OOOOILEHMS; IOMEYaTb Ba)KHbIE MBICIH, BBIICIAThH
KITIOUEBBIC CJIOBA, TepMUHBI. KOHCIEKT JIydIie moapas3aensiaTh Ha MyHKTHI, naparpadsl, coomonas
KpacHyl0 CTpOKy. [IpMHIMIIHANbHBIE MecTa, OompeneseHusi, (GOpMyINbl CIEAyeT COMPOBOXKIATH
3aMEUaHUSIMU: «BAXKHO», «0COO0 BaXKHO», «XOPOIIO 3aIIOMHUTHY» U T.II. WX TOJYEPKUBATh KPAaCHOU
pyuxoii. LlenecooOpaszHo pazpaboraTb COOCTBEHHYIO CHMBOJIMKY, COKPAIIEHUS CJIOB, YTO ITO3BOJIHT
CKOHIIEHTPUPOBATh BHUMAHHE Ha BaXKHBIX CBEICHUSX.

[IpocnymumBanue 1 3a0UCh JEKIUH MOXKHO IIPOU3BOJUTH IIPU MOMOIIY COBPEMEHHBIX YCTPOUCTB
(mukToon, HOYTOYK, HETOyK W T.a1.). PaboTas Hajg KOHCHEKTOM JIEKIHMHA, BCErga CIeayeT
MCIIOJIB30BaTh HE TOJILKO YYEOHHUK, HO M Ty JIUTEPATypPy, KOTOPYIO JOTOJIHUTEIHFHO PEKOMEH I0BAI
JEKTOp, B TOM 4HCJIE MEpPUOIMYECKHE HW3JJaHusd COOTBETCTBYIOLIEH HampaBieHHocTH. [lo
pe3ynbTaraM paboThl ¢ KOHCTIEKTOM JIEKIIMU CIIEAYyeT 0003HAYUTH BOIPOCHI, TEPMUHBI, MaTepUal,
KOTOPBIM BBI3BIBAET TPYAHOCTH, IMOMETUTh M IONBITATBCS HANTH OTBET B PEKOMEHyEMOM
muteparype. Ecnum camocTosTenbHO He yaaerca pa3o0paTbCcsi B Marepualie, HeoOXOAHMO
chopMyIUpOBaTh BOIPOC M 33/1aTh MPETIOIaBATEI0 Ha KOHCYIBTAI[NH, HAa OOIIEHUU B KOHTAKTHBIE
yacel. JIeKIMOHHBIA Marepuan siBisercss 0a30BbIM, C KOTOPOrO HEOOXOAMMO HayaTh OCBOECHHE
COOTBETCTBYIOLIETO pasziesia Win TeMbl. I 1aH MOArOTOBKY K JIEKIIUHU:

a O3HAKOMUTBCS C TEMOM JIEKIIUN

a 03HAKOMUTLCS C MPEATIOKEHHBIMU BOIIPOCAMU
a W3yYUTb COOTBETCTBYIOLIUI MaTepuan

a 03HAKOMUTLCS C JIUTEPATYPOU IO TEME

IIpakTHyeckne padboThI

B mporecce moAroTOBKM K MpaKTHYECKOM paboTe HEOOXOIUMO O3HAKOMHUTHCS C padoueit
MPOrpPaMMOil TUCIUTUTMHEI, TEMaMU U IJIaHAMH MPAKTUYECKUX 3aHATHM, yaemsas 0co00e BHUMaHUe
LETISIM | 33JladaM, CTPYKTYpe U COEePKaHUIO JUCIIUIUIMHBI, POBECTH aHAJIN3 OCHOBHON y4eOHOMU
JUTEpaTyphl, MOCJIEe 4Yero paboTarh ¢ PEKOMEHJIOBAHHOM JOIMOJHHUTENBbHON JuTeparypoit. I[lpu
YCTHOM BBICTYIIJIEHUH 110 KOHTPOJIBHBIM BOMPOCAM JTaOOPATOPHOTO 3aHITHUSI HYKHO H3j1arath (He
YUTaTh) MaTepHall BbICTyIUIEHUs cBOOOnHO. HeoOxoqmmMo KOHIIEHTpUpPOBaTh CBOE€ BHUMAaHHE Ha
TOM, YTO BBICTYIIJICHHUC 06pameH0 K ayIuTOpHUH, a HC K Ip€IogaBaTeiito, T.K. 3TO 3HAYMMBIN acIleKT
npodeccuoHaNbHBIX KOMIETeHIMH. [10 OKOHYaHWU MPAKTUYECKOTO 3aHSATHS CIEIyeT MOBTOPUTH
BBIBOABI, CKOHCTPYHWPOBAHHBIC B XOJAC€ YCTHOI'O OIIPOCa, MPOCICAHMB JIOTUKY HX IIOCTPOCHHA,
OTMETHB TIOJIOKEHUs, JIeKalllue B UX OCHOBE. JlJIsl 3TOro B TeueHHe ompoca APYrux ydalluxcs
cleqyeT JenaTh moMeTku. bosee Toro, B cirydae HETOUHOCTEH U (MIJTM) HEMOHUMAaHUST KaKOTO-JTH00
BOIIpOCa MPOIJEHHOr0 MaTepuaja cjenyeT oOpaTuTbCs K NPErnojaBaTeNlio JUis MOMyueHUs
HE0OXOMMOW KOHCYNBTAlMM W PAa3bsICHEHUS BO3HUKINEH cuTyaruu. Cxema IOATOTOBKU K
MPAKTHYECKUM padoTam:

a O3HAKOMMUTBCS C TEMOH, LIENbIO U 337a4aMu pabOThI

a PaccMOTPETh NPEAJIOKEHHBIE BOIIPOCHI

a U3Y4UTh JICKIIMOHHBIM MaTepral, OCHOBHYIO U JOIOIHUTENIBbHYIO JINTEPATY Py

a O3HAKOMHUTBCS C 33/IaHUSIMH M XOZIOM UX BbINONHEHUs [o3HakoMuUTbCA ¢ 000pynoBaHHEM
3aHATHA

O BBINIOJIHUTD 3a4aHUA B COOTBCTCTBHHU C XOA0OM pa6OTBI



a MACbMEHHO 0()OPMHTH BBHITIOJTHEHHYIO padoTy

O MOIBECTH UTOT U CAETIaTh CTPYKTYPUPOBAHHBIE BBHIBOBI

CamocrosiTesibHast pa6oTa

CamocrosiTenbHass paboTa CTYACHTOB JUCIMIUIMHE OCYHIECTBISCTCS C LEIbI0  yIIyOJIeHUs,
pacllupeHusi, CHUCTEMaTU3allid M  3aKpPEIUICHHS TOJYyYEHHBIX TEOPETHYECKUX 3HaHUMH,
(dbopMupOBaHUs YMEHUH HCIOIB30BaTh JOKYMEHTAIMIO W CICIUATIBHYIO JIUTEPATypy, Pa3BUTHI
MMO3HABATEILHBIX CIOCOOHOCTEH M aKTUBHOCTH, a Takke (POPMHUPOBAHHMS CaMOCTOSITEIBHOTO
MBIIIUICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIICHCTBOBAHUIO W CaMOpEaIU3allNH,
pa3BUTHUS UCCIIEAOBAaTENbCKUX yMeHUH. [lepen BBIOTHEHUEM CaMOCTOSTENIBHON paboThI
HEOOXOMMO YETKO TOHHMMATh MEJd U 3a7a4d PabOThl, CPOKU BBIITOJHEHHS, OPUEHTHPOBOYHBIN
00beM, OCHOBHBIC TPEOOBaHUS K pe3yJibTaTraM padOThl, KPUTEPHH OLIEHKH. BO BpeMsi BHITIOTHEHUS
CaMOCTOSITEIbHOM  paloThl MpernojaBareb MOXKET NPOBOAWTH KOHCyJbTauuud. KoHTposb
PE3YIABTATOB CAMOCTOSTEIBHON paOOTHI CTYICHTOB MOKET OCYIIECTBISATHCS B MMCbMEHHOM, YCTHOM
WU CMEIIaHHOW ¢dopMe, ¢ MPEACTABICHUEM MPOAYKTa TBOPUYECKOM NEATENBHOCTU CTyAeHTa. B
KadecTBe (GOpPM M METOIOB KOHTPOJISI CaMOCTOSITEILHOW pPAOOTHI CTYIGHTOB MOTYT OBITh
WCIIOJIb30BaHbl CEMUHAPCKUE 3aHATUS, KOJUIOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIC Pa0OTHI U JIp. KpuTepusiMu OlleHKH Pe3yJIbTaTOB CAaMOCTOSTEIILHOW PabOTHI CTY/ICHTA
SIBJISIFOTCSI: YPOBEHb OCBOCHUS CTYACHTOM y4eOHOTO MaTepualia; YMEHHUS CTyIAEHTa UCIOJIb30BaTh
TEOPETUYECKUE 3HAHUS ITPU BHIMOJIHEHUN HHIMBUYaTbHBIX 33/1aHUi; 000CHOBAHHOCTh U YETKOCTh
M3JI0KEHUS OTBETA; 0pOpMIICHIE MaTepHalia B COOTBETCTBHH C TPCOOBAHMSIMH.

IIman moATOTOBKM:

ad U3YYUTh COOTBETCTBYIOLINH JIEKIIMOHHBII MaTepHra

ad W3yYUTb OCHOBHYIO JINTEPATYPY 110 TEME

ad W3YYUTh JOMOJHUTENIBHYIO JINTEPATYPy 110 TEME

a 0(OpPMUTH BBINOJHEHHYIO pa0OTy MUCbMEHHO WM B BHJIE IPE3EHTAIIMH B 3aBUCMOCTH OT
3aJaHMs

a cienaTh CTPYKTypHUpoBaHHbIe BbIBO/IbI IloaroToBka Kk 3auerty

IIpu moaroToBke K 3a4eTy HEOOXOAMMO OpPHUEHTHPOBATHCS HA KOHCHEKTHI JIEKIUH, pabouyro
porpamMMy JUCLMILIMHBI, HOPMAaTUBHYIO, YU4EOHYI0 U PEKOMEHAyeMyo JuTepatypy. OCHOBHOE B
MOJITOTOBKE K Cllade 3adeTa — 9TO MOBTOPEHHE BCETO Marepuala JUCIHILTMHBI, 110 KOTOPOMY
HeoOXonuMoO caaBaTh 3adeT. IIpu moAroroBke K ciadye 3adera Bech 00beM pabOThl HYXKHO
pacrpeesiaiTh pABHOMEPHO 110 AHSIM, OTBEJJCHHBIM JIJIsl HOATOTOBKH, KOHTPOJIMPOBATH KX bl 1CHb
BBITIOJIHEHNE HAMEUYEeHHON paboThl. B mepno moAroToBKY K 3a4eTy CTYACHT BHOBBH oOpamaercs K
y’Ke HU3ydyeHHOMY (IpoiiieHHOMY) ydeOHOMY MaTepuaiy. 3aueT HpPOBOAMTCA IO BOMIPOCAM,
OXBATBIBAIOIINM BECh MPOIICHHBI MaTepHall TUCIUILIMHBI, BKIFOUasi BOIPOCHI, OTBEICHHBIE IS
CaMOCTOSITENIFHOTO W3ydeHHs. [y yCHemHo#i cnadyu yKa3aHHble B pabodeil mporpamme
¢dopMupyemMble KOMIETEHLMH B  pe3ylbTare€ OCBOEHHS JAUCHUIUIMHBI  JIOJDKHBI  OBITh
MIPOIEMOHCTPHUPOBAHBI.

JIist yCHenrHOM ¢/1auu 3a4eTa CTYISHTHI TOJDKHBI TOMHUTH CIIETYIOIIee:

— K OCHOBHBIM IOHSTHSM U KaTe€ropusM HYXKHO 3HaTh ONpENEeHUs, KOTOpble He0OXOAUMO
MOHUMaTh M YMETb MOSCHATH, MpPH MOATOTOBKE K 3aueTy TpeOyeTcss MOMHMO JIEKIIMOHHOTO
Marepuana, MPOYUTaTh eIle HECKOIBKO YICOHMKOB 110 AUCIUILUINHE, TOTTOTHUTEIbHBIE HCTOYHUKH,
NPEUIOKEHHBIE JJISi M3yYeHHUS B CIHCKE JINTEPaTypbl, CEMHHAPCKUE 3aHATHS CHOCOOCTBYIOT
MOJIy4YeHHUI0 O0Jiee BBICOKOTO YPOBHS 3HAHUH U, KaK CIEICTBHE, NOTYUYCHUE 3a4eTa;

— TOTOBHUTHCS K 3a4eTy HY)KHO HaYMHATh C IEPBOI JIEKIMU U CEMHUHApPa, a He BHIOUPATh TaK
Ha3BIBAEMBIN «IITyPMOBOW METO/Y», TP KOTOPOM MaTepuall 3aKperuIsieTCs B MaMsTH 32 HECKOJIBKO
MOCIIEIHUX YacoB W JAHEU mepex 3adeToM. [Ipu olleHMBaHUM 3HAHUU CTYACHTOB MPENOAABATENh
PYKOBOZCTBYETCS, PEXK/IE BCETO, CICAYIOINMH KPUTEPUSIMHU: IPAaBUIBHOCTH OTBETOB Ha BOIPOCHI;
MOJTHOTAa W JIAKOHUYHOCTh OTBETAa; CIOCOOHOCTH MPaBWIBHO KBaTH(UUIUpPOBaTh (akThl U



00CTOSITEIbCTBA, AHAIM3UPOBATH CTATUCTUYECKUE JAHHBIC; OPUEHTHPOBAHHUE B JINTEPAType; 3HAHUE
OCHOBHBIX NpoOJieM y4yeOHOM IUCHMILIMHBI, TOHMMAHUE 3HAYUMOCTH y4yeOHOM IUCLMIUIMHBI B
CUCTEME; JIOTMKa M apryMEHTHUPOBAHHOCTb M3JI0KEHHUS; KyJIbTypa OTBeTa. TakuMm o0pas3oMm, Npu
IIPOBE/ICHUH 3a4eTa MIPETo1aBaTeib ye/I1eT BHUMAHNE HE TOJIBKO COJEPKAHUIO OTBETA, HO U (hopme
€r0 U3JIOKEHHUS.

7. MaTepuaJibHO-TeXHHYECKOe o0ecnedeHue Mo JUCHuIInHe (MOIYJII0)

[To Bcem Buaam ydeOHOW NEATEIHHOCTH B paMKaxX JUCIUILIMHBI HCIOJIB3YIOTCS ayIHTOPHUU,
KaOMHETHI ¥ J1a00paToOpuu, OCHANICHHBIC HEOOXOIUMBIM CIICIIUAIN3UPOBAHHBIM H JIA00PATOPHBIM
o0opynoBaHHEM.

HaunmenoBanue OcHalleHHOCTh CcrienuanbHbIX | [lepedeHp JIMIIEH3MOHHOTO
CIICIHAbHBIX IOMEIICHUI MOMEIICHU I IPOrPaMMHOTO 00ECIICUeHHUS
Y4eOHble ayTuTOpUN s MeGenb: yueOHas meOenb Microsoft Windows
NPOBENEHUS 3aHATUI TexHUYECKHE CpeacTBa Microsoft Office
JICKITMOHHOI'O THUIIA O6y‘-IeHI/I$I:

9KpaH, MPOEKTOP, KOMITBIOTEP

YueOubie ayautopuu ans | Mebenb: yuebHas Mmebenb Microsoft Windows
IPOBENCHUA  1a0OPATOPHBIX | TexHUYECKHUE CPEICTBA Microsoft Office
pabor. Jlaboparopus 431, 00yueHus:

428,429 9KpaH, IMPOEKTOpP, KOMITBIOTEP

O6opynoBanue: naboparopHoe
MOJICKYJISIPHO-OHOJIOTHYECKOE
obopynoBaHue

Jlist caMOCTOATENTbHON paboThl 00yUarOIMXCs MPEYCMOTPEHBI TOMEIIEHUs, YKOMIUIEKTOBAaHHBIE
CHEHMAIM3UPOBAHHON MeO0ebl0, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOM C BO3MOKHOCTHIO
noAKIoueHus K ceth «MHTepHeT» u olecrieueHneM JocTyna B AJIEKTPOHHYIO MH()OPMALMOHHO-
00pa3oBaTebHyI0 Cpely YHUBEPCHUTETA.

Haumenosanune OcHallleHHOCTb MOMEIIEHNUHN AJIs Ilepeuens
HOMEIICHHUHN [UTS CaMOCTOATENIbHON paboThl 00YHarOLIUXCS JIMIEH3UOHHOTO
CaMOCTOATCIIBHOU NIPOrpaMMHOI0
paboThl 00yUarOIIIXCS obecreueHus
[Tomemienue it | MeGenb: yueOHas meOenb Microsoft Windows
CaMOCTOSITEIbHOU Kommiekr cnenmanmmsupoBanHoi Mebenn: | Microsoft Office
paboThl  00yYaromMXCs | KOMIIBIOTEPHBIE CTOJIbI
(YUTAIBHBIN 34T OObopynoBaHue: KOMIIBIOTEpPHAsE TEXHHUKA C
Hayunoii 6M0nnoTekn) | MOAKIIOUYEHHEM K UH(POPMALIMOHHO-

KOMMYHUKAIlMOHHON cetn «UHTEepHET» W
JOCTYTIOM B AJIEKTPOHHYIO WH(GOPMAIIMOHHO-
o0pa3oBareibHyI0 cpeny 00pa3oBaTelbHOM
OpraHH3aIlNH, BeO-KaMephl,
KOMMYHUKAITUOHHOE o0opynoBaHue,
o0ecreunBaroIiee JOCTyln K CETH HHTEPHET
(mpoBoHOE COEOMHEHHWE M OEeCIpOBOIHOE
coequHeHue 1Mo TexHomoruu Wi-Fi)




