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1 Heau u 3212494 U3yYeHUs1 AUCHHUILIMHBI (MOTYJIs1)

1.1 Ileab ocBOEHUA TUCUUILIUHBI

Henbto ocBoeHust aucuUIIMHbl «['eHeTMdeckas WHXXEHepusi OaKTepHil» sBiIseTcs
dbopMupOBaHHE Y CTYAEHTOB MpOo(ecCHOHANBHBIX KOMIIETEHIMH B TMPOU3BOACTBEHHOM,
MOHUTOPHHIOBOM M HMCCIIEOBATEIBCKOW AEATENBHOCTH, a TaKXKe aHalIn3 (yHIaMEHTaIbHbIX
3HAaHUH, HAIIPABJICHHBIX HAa PACHIUPEHUE MPEACTABICHUI 00 OCHOBHBIX METO/IaX U BO3MOKHOCTSX
TEHETUYECKON UHKEHEPUN Ha IIPUMEpPE NIPOKapUOT.

Jis  BbIcOKONpodeccuOHAIIbHON  MOATOTOBKM — BBIMYCKHHMKAa Kypc «l'eHernueckas
UH)KEHEepusi OaKkTepHil» BaKeH Ui yIIyOJNEHHOTO TIOHUMaHMS CTyJeHTaMHU-OMoJoramMu
MPUHIIUIIOB OpraHU3alK U (PYHKIIMOHUPOBAHUS MUKPOOHO KieTku. ['eHeTnueckas nHxeHepus
OakTepuii TECHO CBs3aHA C MOJCKYJSIpHOW Ouosiorueld, Qusuonorned u OHOXUMHEH
MHUKpPOOPTaHU3MOB.

BaXHOCTh CBSI3M TEHETUYECKOW OpraHM3allMd MHUKPOOHOM KIETKH U e€ (QyHKIHIA,
HEOOXOUMOCTh NMOHUMAaHMsI OCHOBHBIX MPHUHIIMIIOB U IMyTeH, a TakKe TOYEK MPaKTHUYECKOTO
IIPUMEHEHHUS ONIPEAEIIAET aKTYaJIbHOCTh U3yUY€HNUs AUCIUILIMHBI B paMKax IaHHOM OakaiaBpcKon
IPOrpaMMBl.

1.2 3agaun AUCHHUILIMHBI

OcHOBHBIE 33/1aY¥ JTUCIUIUIMHBI: C(HOPMHPOBATH y CTYJIEHTOB: 0a30BOE MBINIICHHE,
obecrieunBaroliee  MPEJACTaBICHUS 00  OCOOCHHOCTAX  CTPYKTYPHO-(DYHKIIMOHAIBHOU
OpraHu3aIi TEHOMOB TIPO- U YKApHUOT, (aroB; CIOCOOHOCTh MOHUMATh MPUHITUIIBI OCHOBHBIX
METOZ0B MOJICKYJIIPHOTO KJIOHHPOBAHHMS; CIIOCOOHOCTh HMCIOJIb30BaTh T'EHETUYECKHE METObI
KOHCTPYUPOBAHUSl IITAMMOB OaKTepuil ¢ 3aJaHHBIMU CBONCTBaMH, pa3BHBATh Yy CTYICHTOB
YMEHHUS WCIOJb30BaTh  COBPEMEHHYIO aIlllapaTypy W BBIYUCIUTEIbHBIC KOMIUICKCHI IS
BBITIOJTHCHHSI OMOJIOTHYECKUX pPA0OT; IMOKa3aTh NEPCIEKTUBBl MPUMEHEHUS TE€HETHYECKHX
METO/IOB B PA3IUYHBIX O0JIACTSIX >KU3HEIAEATEITLHOCTH YEIOBEKa (MPOMBINIJIEHHOCTh, CETBCKOE
X03SHCTBO, HAYYHBIE UCCIIEAOBAHUS U T. JI.);Pa3BUBATh Y CTYJCHTOB HABBIKK PaOOTHI ¢ y4eOHOI U
Hay4YHOU JIUTEPATypPOU.

1.3 MecTo AucuumIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpamMMbl

HucuuruinHa «I'eHeTndeckas MHXEHepHsl OaKTepHii» OTHOCUTCS K YacTH, popMUpyeMoi
y4acTHUKaMH OOpa3oBaTelbHbIX OTHOmeHu#, bioka 1 «/luctuummunel (Momynu)» y4eOHOTO
wiaHa. Kypc «I'eHerudeckass uHkeHepus OakTepuil» BakeH Ui CTYJIEHTOB-MHKpPOOUOJIOTOB,
CHEHAIM3UPYIOMUXCS B 00JaCTH OMOTEXHOJOTUU W oOmiel Mukpoduonoruu. s ycBoeHus
Kypca CTYAEHTY HEoO0XOJAMMO OpHUEHTHpPOBAaThCS B THpobiemMax oOmeil MHUKpOOHOIOTHH,
OMoXuMHH, (U3HOJIOTUM MHMKPOOpPraHU3MOB. VMeTh HaBBIKM CAMOCTOSITEIBHOW paboThl C
JUTEpATypoOi, BKIIOYAs MEPUOAMYECKYI0 HAyuyHYIO JIMTEpaTypy IO OakTepHOJOTHMH H
OMOTEXHOJIOTHH, a TaKXe HaBbIKM pabOThl C D3JIEKTPOHHBIMH CpPEICTBAMU HH(MOPMALUU.
N3yuennto IUCHMIUIMHBL «l'eHeTHuyeckass MHXEHepHs OakTepuil» NpeAIecTBYIOT TaKue
JTUCIUIUINHBL, Kak « BHOXUMUS ¢ OCHOBaMM MOJIEKYJISIpHOM OHonorumn», «'eHeTnka u ceaeKuus»,
«MuUKpOOHOIOTHS C OCHOBAMH BUPYCOJIOTUU U OMOTEXHOJIOTUW», KOTOPBhIE M3Y4aroTCs, B TOM
yucie, B pamkax HanpasieHus 06.03.01 «buonorus». Marepransl TUCHUIIIIMHBL UCIIONB3YIOTCA
CTyJCHTaMH B Hay4yHOH paloTe NpH MOATOTOBKE BBIMYCKHOW KBaJIM(UKAMOHHOW paboOTHl U
KpaiiHe BaXXHbl B OCYIIECTBICHMM MPAKTUYECKON JedaTeabHOCTH OakanaBpa OHOJIOTHUU
(MUKpPOOHOJIOTHH).

1.4 Ilepedyenb MIaHMPYeMbIX Pe3yJbTATOB OOy4YeHHUS] MO JAUCHUIIMHE (MOAYJII0),
COOTHECEHHBIX € INIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOEHHs 00pa3oBaTeIbHOM MPOrpaMMbl

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HAmpaBleHO Ha (OpPMHpPOBAHUE Y
00y4aromuXxcs CAeAYIOMUX KOMIETSHIIHIHA:



Kon n HanmmeHnoBanue WHIOWKaTopa

Pe3ynbpraTs! 00yueHUs 10 AUCIUTUINHE

IK-1 CnocoGeH TBOpYECKH UCIIOIB30BATh B HAYYHO-MCCIEI0BATENBCKOM EeSTENFHOCTH 3HAHNE (BYHIAMEHTATBHBIX
paszienoB OMOJIOTHYECKUX U 9KOJIOIMYECKUX JIMCLUILIHH.

HIIK-1.1. Bnageer coBpeMeHHBIMU
MH(OPMAIMOHHBIMH PECypcamu
OHMOJIOTMYECKOTO M AKOJIOTUIECKOTO
COJIep)KaHMs M yMEEeT HCIIOIb30BaTh
uX B PO eCCHOHATTLHOM
JeSATEIHOCTH.

3HAeT MyTH NOMCKAa COBPEMEHHBIX MH()OPMALMOHHBIX MCTOYHUKOB T'€HHO-
UH)XCHEPHOM HAIIPaBJICHHOCTH.

yMeeT  MOpUMEHSITh B NPO(ECCHOHATBHOH  MHKPOOHMOIIOTHYECKOM
JESITeIPHOCTH 3HAHUS O CTPOCHUH TCHETHYECKOro ammapara Ipo- H|
JYKAapHOT, MOJyYCHHBIC W3 COBPEMEHHBIX HH()OPMAIIMOHHBIX.

BJIaACE€T OCHOBHBIMH I'CHHO-NHXCHCPHBIMU NOHATUAMU U IIPUEMaMU pa60TLI
B JCATCIIBHOCTH B MI/IKpO6I/IOJ'IOFI/I‘I€CKOI\;I na6opaTopI/H/1.

UIIK-1.2. Bnageer
9KCIIEPUMEHTATBHBIMHA METOIaMU
HCCIIeIOBaHMH (TI0 TeMaTHKe
TIPOBOIUMBIX Pa3pabOTOK).

3HAeT HKCIEPUMEHTANbHbIE METOJbl BBISBICHUS PACIOJOXKEHHUS I€HOB Ha
OaKkTepHaIbHOM XPOMOCOME.

yMmeeT HCIIOJIB30BAaTh
peKOM6I/IHaHTHLIX MOJICKYJL.

OKCIICPUMCHTAJIbHBIC METOAbI CO31aHHsA

BJIAACCTMCTOAAMHU TIPUMEHCHUSA OCHOBHBIX (1)epM€HTOB B TCHETHYECKOI
HMHKCHCPUU.

HUIIK-1.3. YMmeeT aHanu3upoBaTh
PpE3yNbTaThl KCTIEPUMEHTOB H
MIPEICTABIATH UX B (hopme
IyOIIMKanuii B peleH3UPYEMBIX
HaYYHBIX W3IaHUSX.

3HAeT JTambl CO3JaHUsA PEKOMOWHAHTHBIX IITAMMOB M AITOPHTM aHAJM3BI
Pe3yIBTATOB SKCIEPUMEHTOB C X IPUMEHEHUEM.

yMeeTaHAIM3UPOBaTh  PE3YNbTaThl SKCIIEPUMEHTOB II0
HCTOJIb30BaHUIO0 BEKTOPHBIX MoJiekys JIHK.

CO3TaHUIO H

BJIaJICET CIIOCOOHOCTBIO MPEICTABIISITh PE3yIbTAaThl AaHAIN3a 3KCIIEPUMEHTOB
[0 TEHETHYECKOH HH)XeHepuu B (hopMme myONMMKanuil B pereH3UpyeMBbIX
HaYYHBIX U3JaHUAX.

UIIK-1.4. O6n1amaeT HaBBIKAMU
MIPOBOAUTH JMCKYCCUH Ha HAYYHBIX
(Hay4HO-TIPAKTUYECKUX )
MEPOIIPUATHUAX, UCIIOJIB30BaTh B
poheCCHOHATBHOM eATSILHOCTH
OTEUYCCTBEHHBIC U 3apyOCIKHBIC
0a3bl TaHHBIX.

3HAET OTalbl CO3J@HHS PEKOMOHHAHTHBIX MPOJAYIIEHTOB MPOHHCYJIHHA U
nHTephepoHOB YenoBeka Ha ocHoBe Escherichia coli u criocoGen mpoBoauTh
JUCKYCCHH T10 I[aHHOﬁ TEMATUKEC Ha HAYYHBIX MCPOIIPUATHUAX.

yMEeT UCIONb30BaTh B  MPO(GECCHOHATIBHOW  MHKPOOHOJIOrMYEeCKOU
JIEeSTEPHOCTH  OTE€YECTBEHHBIE M 3apyOexkHble  0a3bl  JaHHBIX
KJIIOHUPOBAHHBIX I'CHOB.

BJIa[ICCT MOHATUHHOW 0a30 U METOIUUCCKUM allapaToM, 00eCICUnBAIOIINM
3¢ (deKTUBHOE TPOBENCHUM JUCKYCCHM HAa HAYYHBIX MCPONPHITUIX
OTHOCHUTEJIBHO PE3YJIbTATOB T€HHO-NHKEHEPHBIX SKCIIEPUMEHTOB.

UIIK-1.5. Tlomumaer u ymeer
O0OBSICHAITH COBpPEMEHHBIE TPOOJIEMbI
COXpaHeHHs Onopa3HOOOpazus W
YCTOWYHMBOTO MPUPOIONIOIH30BAHUSL.

3HAET NPHHIMIIBI HCIONB30BAaHUS TEXHUKH pekoMmOuHaHTHBIX JIHK st
XpaHEHUsI UYyXKEPOTHOW TIeHeTHYeCKOW WH(MOPMAIMK U COXPaHCHUs
OGropasHooOpasusl.

yMeeT OOBACHATh COBPEMEHHBIC MPOOJIEMBI COXPAHCHUS MHKPOOHOTO
OGropasHooOpasus.

BIaJeeT  METOoJaMH  KOHCTpyHpoBaHus  pekoMmOmHanTHBIX  JIHK,
00€eCIIeUNBAIONINX IKCIIPECCHIO KIOHWPOBAHHBIX T'€HOB, IJISI yCTOWYHBOTO
TIPUPOIOTIONB30BAHMS.

PC3YJ'ILT3.TBI O6y‘{CHI/I$I o AUCHUINIAHE OJOCTUTAIOTCA B paMKaX OCYHICCTBJIICHHA BCCX

BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00yYarOIIMXCsl B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM IJIAHOM.

NHnukaTopel  JOCTHKEHHsST KOMIIETEHLIMM  CUMTAROTCS
JOCTH>KEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0YUYECHHUS.

c(OpMUPOBAHHBIMH  TIpU

2. CTpyKTYypa ¥ coJepKaHHue TUCHUILINHBI

2.1 PacnipeaesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUAAM padoT

OOmast TpyA0EMKOCTh JAUCIUILUIMHBI COCTaBiisseT 4 3adeTHbie eauHuIlbl (144 yaca), ux
acIpe/IeJICHHE 10 BUaM paboT MPEICTABICHO B TAOJIHIIC

Bunsr pabor Bcero dopma o0yyeHus
4acoB OYHO- 3a04Has
OYHas
3a04Hast

5 cemectp | X cemectp | X cemectp | X Kypc

(gacsr) (gacer) (gacel) (gacer)
KonTakTHas pa6ora, B TOM YHcie:

AynuTOopHBIE 3aHATHSI (BCEro):




Bunagr pabor Bcero dopma o0yyeHus
4acoB OYHO- 3a04yHast
oHHas 3a0uHast
5 cemectp | X cemectp | X cemectp | X Kypc
(gacsr) (gacel) (gacel) (gacen)
3aHSATHA JIEKIIMOHHOT'O THIIA 18 18
s1a0opaTopHbIe 3aHITHS
MIPAaKTHYECKHE 3aHSATHS 18 18
CEeMHUHAPCKHE 3aHSITHSI
HNuas koHTaKTHasA padora:
Kontpois camocrositensHoi pabotst (KCP) 6 6
[Mpomexytounas arrecrarms (MKP) 0,3 0,3
CamocrosiTenbHasi padoTa, B TOM YHCJIe:
Pedepar/acce (moarotoska) 10 10
CamocrosiTensHoe n3y4YeHUe pasnenos,
CaMOIIOATOTOBKa (MpopaboTka W TIOBTOpEHHE
JIEKIMOHHOTO MaTepHalia M MaTeprana yIeOHHKOB 22 22
u Y9IeOHBIX oCco0Ouii, IMOATOTOBKA K
J1a00PaTOPHBIM 3aHSITHUSIM, KOJUIOKBUYMAaM H T.JI.)
BemonHeHue WHIUBUTYTbHBIX 3aIaHUH 10 10
(moaroToBKa COOOIIEHUH, MPE3SHTAITHI)
IToAroTOBKA K TEKYIIEMY KOHTPOIIIO 24 24
KoHTpoJib:
IToaAroToBKa K 9K3aMEHY 35,7 35,7
Ob6mas yac. 144 144
TPYA0EMKOCTH B TOM 4HCJIe
o KOHTAaKTHasi padoTa = e
3a4. e 4

2.2 Conep:xaHue IMCUMILINHBI

Pacrnipenenenne BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH MO pa3zesiaM AUCIUILINHBL.
Paznenbl (TeMbl) TUCHMILUIMHBL, H3y4yaeMble B 5 cemectpe (3 Kypee) (ouHasi popma oOyueHHst)

KonuuectBo gacoB
Breaynut
Ne HanmenoBanue pasnenos (Tem) AyRuTOpHAZ opH};m
Bcero pabota
pabota
J 113 JIP CPC
1 I'eHeTnuecKast ”HKEHEPUS - IOCTIDKEHUS, IPOOIIEMBI, 12 2 2 8
MIEPCIIEKTUBBHIL.
2. CTpyKTYpHO - (YHKIMOHAIbHAsI OPraHU3alHsi TeHOMOB. 12 2 2 8
3. OCHOBHBI€ 3Tallbl CO3/IaHUs] PEeKOMOWHAHTHBIX MOJIEKYJL. 12 2 2 8
4. @DepMEeHTBHI, UCTONIb3YEMbIE B TCHETUYECKOM KOHCTPYHPOBAHHH. 22 4 4 14
5. BeKTopbl B TeHeTHUECKOM KOHCTPYHPOBAHUU. 22 4 4 14
6 OKkcnpeccus 4yKepoAHBIX TE€HOB B KIIETKE-PEIMITHEHTE. 29 4 4 14
) ITpuxnagHble METOABI MOJEKYISIPHON T€HETUKH.
HUTOI'O no pazdenam ducyuniutivl 102 | 18 18 66
Kontpouss camocrositenshoii padotsl (KCP) 6
[Ipomexytounast arrecramms (MKP) 0,3
IToaroToBKa K TEKyIEMY KOHTPOJIIO 35,7
O01mmast TPyA0EMKOCTb 110 AUCIHIUINHE 144

[Tpumeuanue: JI — nexuuu, [13 — mpaxtuueckue 3aHsTHs / cemuHapsl, JIP — mabGoparopHsie
saasTusi, CPC — camocrositennpHas paboTa CTyieHTa

2.3 Conep:xaHue pa3iesioB (TeM) TUCHHUIIMHBI
2.3.1 3aHATHSA JEeKIIMOHHOI0 THIIA

HaumenoBanue paznena
(Tembr)

Coneprxanue pasaena (TeMbl)

dopMa TeKy1LEero
KOHTPOJIS

I'eneTnueckas

UHKEHEpUs - 3anaud.  I'enernyeckas

HHXEHEpHsl.

I'enernueckas umxenepus. OnpeneneHue NoHATHA. OCHOBHBIE
JlocTiwxkenus u

v




HaumenoBanwue pasnerna
(Temsr)

Coneprxanue pasjeina (TeMbl)

®dopma TeKyLIero
KOHTPOJIS

JOCTIDKEHUS, TIPOOIIEMEI,
TIePCIIEKTUBBL.

mepcreKTBhL. McTopus co3maHus mepBOi peKOMOWHAHTHOU
JHK. Paboter II. bepra c¢ corpynuukamu. buomormdeckas
0€301acHOCTh ¥ TeHHAsl MHXEHEPHSL.

CtpykTypHO-
(hyHKIIMOHATBHAS
OpraHu3aLys TeHOMOB.

Opraam3anust ~ OakTepuambHOro  TreHoma.  OcoOeHHOCTH
pacIioloXeHHss T'€HOB Ha OaKTepHalbHOM  XpPOMOCOME.
OCOOEHHOCTH TPAHCKPHUIILIUN W TPAHCIALUU y TPOKApPHOT.
JHK-monmncomusle kKoMmImiekcsl. CTpyKTypa OGakTepHambHOTO
orepoHa. PerynsTopHble U CTpYKTYpHBIE TeHBL. |S — aieMeHThI
u TpaHcno3oHbl. Ormpenenenne moHsTHS. CTpyKTypa.
Hcnonp3oBaHne B TEHETHUECKOM  KOHCTPYHMPOBAaHUH.
ITna3smusl Onpenenenue HIOHSTHSL. OcobeHHoctu
opranuzauuu mwiazmuanoit JHK. ITnasmunel. Pacnipenenenue
mo  ¢yskumsm.  VMcmomp3oBaHWE B T€HETHYECKOM
KOHCTpyHpoBaHuH. bakrtepnodarn. VYmepennsle (¢army,
npodaru. Vicrons30Banne B TeHETHIECKOM KOHCTPYHPOBAHHH.
I'enom sykapmor. OcobeHHOoCTH opraHuzanuy. OTinndus OT
OaktepuanbHOro reHoma. CTpPYKTYpHBIE TE€HBI SYyKapHOT:
BHYTPEHHSAA OpraHu3anus. OK30HbL. VHTpoHBL. MexaHusm
cravicuara PHK sykapuor.

OCHOBHBIC ATaIlbI
CO3JIaHUS
PEKOMOMHAHTHBIX
MOJIEKYJI.

[TpuHIMTBL CO3JJaHUs PEKOMOMHAHTHBIX MOJIEKYJI.
Metoauyeckre moaxoasl. OCHOBHBIE METOABI MOIYYCHHUS
TeHOB IS KJIOHUPOBAHHUS. Brigenenue T€HOB
(bpakIMOHUPOBaHUEM xpomocomHoit  JTHK  u ux
nneHTn¢uKkanus. CHUHTE3 T€HOB C IIOMOIIBIO OOpaTHOM
TpaHckpunrtassl. [IpeuMyiiecTBa M HEZOCTaTKU. XHUMHKO-
(epMEHTAaTUBHBIA CHUHTE3 TeHOB. IIpHHIMIBI co3maHMs
PEKOMOWHAHTHBIX IITAMMOB.

DepMEHTHI,
HCHOJIb3yEMBIE B
TEHETHIECKOM
KOHCTPYHPOBaHHUH.

OcHOBHEIE (DEPMEHTHI, UCTIONB3yEMbIe TIPH KOHCTPYHPOBAHUA
PEKOMOWHAHTHBIX MOJICKYJL. OHJOHYKJIEa3bl PECTPUKIIHH.
Homenknarypa. Ilosmyuenue. buonormueckoe 3HayeHHE.
OHNIOHYKJIEa3bl PECTPUIKUM 2 Klacca, UX HCIIOIb30BAHHE B
TEHETUYECKOM KOHCTpyupoBaHuU. Hykieassl, HCHOIb3yeMbIe
B I'CHCTUYCCKOM KOHCTPYUPOBAHUU IJISA MO}II/I(bI/IKaHI/II/I KOHIIOB
JHK. Illenounas ¢ochataza ¥ NOIMHYKICOTHIKHHA3A.
Hcrounuku nonyuenus. Oynkuuu. [IpumeHenue nns neneu
TeHETUYECKOTO KOHCTPYUPOBAHMUSL. TepMmunansHas
JIC30KCUHYKJIeOTHIMNTpancdepasa.  DyHKIMH, MEXaHU3M
necrBus. Hcnons3oBanue B TeHETUYECKOM
KOHCTPYUPOBAHHHU.

®DepMeHTH,
HCHOJb3yEMBIE B
TEHETHIECKOM
KOHCTPYHPOBaHHUH.

JHK-nomumepasza-1 n  ¢dparment KiieHoBa, cTpykTypa u
(GyHKIHIH. Hcnons3oBanue B TEHETUYECKOM
KOHCTPYUPOBAHHUHU. PHK-3aBucumas  JIHK-nonumepasza
(oOpatHas Tpanckpunrasa). CTpykTypa U MEXaHU3M JIEHCTBHSI.
JHK-nmuraza.  Crtpykrypa ©  (QyHKOEM B KIETKe.
Hcnonp3oBanne B reHeTHdeckoM KoHcTpyupoBanuu. JIHK-
JUrasbl  KUIIeYHOW mnanodykun W ¢ara T4, Mexanusm
(GYHKIIMOHUPOBAHHUSL.

BekTopHble MOJIEKYIIBI B
TE€HETUYECKOM
KOHCTPYUPOBAHUHU

Otanbl Cco3laHusl PEKOMOMHAHTHBIX INTaMMOB. (OCHOBHBIE
meroasl nurupoBanus JHK. CmmBanue mo <«JIMIOKUM» H
«ryneiM» KoHuam. OcHoBHble MeTonbl jurupoBanus JTHK.
KoHHekTOpHBIIT MeTON U METOA JIMHKEpOB. BekTopHas
monexkyna JHK. Omnpenenennie mnonsatusa.  OCHOBHBIE
TpeOOBaHUs, NPEOBIBISCMBIE K  BEKTOpY. [IpWHIIHITEI
KOHCTpyupoBaHus BekTopHoil Mosekynbsl JHK. ITnazmuma
PBR 322. Bekroper Ha ocHoBe turasmugaoit JIHK.
[IpenmymecTBa R- mia3Mu kak BEKTOPOB.

BekropHbIie MOJIEKYIIHI B
TeHETHIECKOM
KOHCTPYHPOBaHUHU

Bektoper Ha ocHoBe (arosoit JIHK. IlpemmymectBa u
HEJAOCTATKA. BEeKTOpBl BHEOPEHUS W BEKTOPHI 3aMEIICHUS.
Vcnonp30oBaHne TPaHCIO30HOB IMIPH CO3IAHUU BEKTOPOB.
Cosnanne BeKTOpOB Ha ocHOBe (aros. JIssmoaa-dar. Pa3muas!




HaumenoBanwue pasnerna
(Temsr)

Coneprxanue pasjeina (TeMbl)

®dopma TeKyLIero
KOHTPOJIS

U KocMUIbl. [IpHHIMIBI CO3JaHMs W NMpUMEHEeHHe. BekTopbl
kiIoHupoBanus. OcHOBHBIE TpeOoBanus. [IoHATHE O eMKOCTH
BekTopa. Bekropsl skcmpeccun. OCHOBHBIE TpeOOBaHUS K
BEKTOPY IKCIPECCHH.

Okcmpeccus
YYy’KEPOJHBIX T€HOB B
KJIETKE-PELIUIHNEHTE.
IIpuxnanubie METOABI
MOJIEKYJISIPHON
TEHETHKH.

Koncrpyunposanne pekombrnnanTHeix JJHK, obecieunBarommx
JKCIIPECCHIO  KJIOHMPOBAHHBIX  TIeHOB.  HyxieoTugHsle
nocnenoBarerpHOCcTH JJHK, 0obecneunBaromye TpaHCKPHUITLINIO
U TPaHCIAIMIO KIOHUPOBAaHHBIX TeHOB. IIpoMOTOpEI,
HCHOJb3yeMble B KOHCTpyHUpoBaHMM pekoMOuHaHTHBRIX JIHK.
Nx wHasHauenne wu kimaccudukanusa. IlpeumyinectBa u
HEJAOCTaTKH pPAa3lIMYHbIX THUIIOB MpPOMOTOpoB. Bunopas
cnenmduynocts PHK-nmonmumepas. TpebGoBaHus kK mpoMoTOpY.
CnocoObl  KoHcTpyHpoBaHusi  pexkomMOuHaHTHBIX  JIHK,
obecnieuynBaromme 3¢ PEeKTUBHYIO TPAHCIISAIUIO
KJIOHMPOBaHHBIX ~ TeHoB. IlocnmenoBarensHocTs  IllaifH-
JHanerapHo u ee poss B obecriedeHHH TpaHCAun. CiocoOs!
BBeneHns pexomMOmHaHTHBEIX JIHK B KieTky-perumnueHt.
Tpaunchopmanusa. Tpauchexmus. Tpanchopmanms KIETOK-
peunnueHToB. [loBBIICHNE KOMIIETEHTHOCTH KIIETOK MpHU
BBeneHnn pekomOuHanTHOW JTHK. OcoOeHHOCTH dKCIpeccHu
TeHOB UYXKEPOJIHBIX KOPOTKOLEMOYEYHBIX IOJIMIENTHIOB B
OakTepusiX.

Dxcnpeccus
YyXKEpPOJHBIX FEHOB B
KJIETKEe-PEIUITUECHTE.
[TpuknagHbIe METOIBI
MOJIEKYJISIPHON
TCHETHKH.

Co3nanne  peKOMOWHAHTHBIX  IPOAYLEHTOB  WHCYJIMHA
(mpouHcynuHa) denoBeka Ha ocHoBe Escherichia coli.
Co3manne  MUKpPOOHBIX ~ INTAMMOB -  HPOJYIEHTOB
nHTEp(EPOHOB UeNnoBeKa, INpakTHUecKoe 3HadeHue. Cxema
KOHCTPYHpOBaHUS IpoAayneHTa anb(a-uHTepdepoHa Ha
ocHOBe  Escherichia coli. Pomp KieTku-xo3suHa B
perynupoBaHuM  dKcmpeccwmn — pekoMmOmHaHTHBIX  JITHK.
MuKpOOpPraHusMBbl, HUCMIONB3yeMBIE AN KIOHHUPOBAHHUS
Yy)XEpOIHBIX  TE€HOB.  BHYTpHKIETOYHBIE  MNPOTEHHA3BI
Oakrepuii. VX 3HaueHHWe IS KICTKU-XO3SMHA M BIMSHUC HA
YPOBEHb JKCIPECCHHM YYXEpOIHBIX T'eHOB. lcronp3oBaHMe
TexHuku pexomOuHanTHbIX JIHK ams xpaneHus ayxepomHoit
reHeTndyeckoi mHpopmanuu. [IpuHIMIBI co3aaHusl OaHKOB
reHoB (kinoHoTek). Cucrema CRISPR-CAS xkak amemeHT
3amuThl OakTepuit oT Qaros. [lepcneKTHBBI HCIOJIB30BAHUS
JUIE  KOppeKIMM  TeHOMOB. Meroapsl  THOpHIM3aLUH
HykinenHoBbIx  kucnor, [P, JHK-nacmopruzamum u
CEKBEHUPOBAHUSI.

VYerneriit onpoc (Y)

2.3.2 3aHsATHS CEMMHAPCKOT0 THNA (IPAKTHYECKHE PA0OTHI)

HaumenoBanue pasnena
(Tembl)

Temaruka 3aHITHI/PabOT

®dopma TeKyIIero
KOHTPOJIS

I'eneTnmyeckas
HUHXEHepus -
JTIOCTHKEHUS, IPOOIIEMEL,
MIEPCIIEKTHBHL.

HcTopust BO3HIKHOBEHUS METO/IOB TeHHON MHKeHEpUH PaboTs!
Bepra ¢ corpynaukamu. CTaHOBICHHE T€HHON HH)KEHEPHUU Kak
HayKH. 3HAKOMCTBO C XapakTepoM paboThl B MOJIEKYIISIPHO-
TeHEeTHYeCKON aboparopun. 3amadnl U mein. TpeboBaHus K
06m006e30IacHOCTH. OcHOBHBIE JNOCTI)KGHUSI ~ TEHHOU
HIKeHepud.  Bo3MOXXHOCTH — TpaHC(OpMamMud  KIJIETOK
MUKpPOOPIaHU3MOB, PACTEHUH, JKUBOTHBIX.

V,P

CtpyKTypHO-
GbyHKIHOHATbHAS
OpraHu3aIist TEHOMOB.

Oprarm3anusi TeHOMa MPOKapHOT. PacmonoxeHne TeHOB Ha
OakTepuanbHOW Xpomocome. [S-aeMeHTH M TPaHCIO30HBI.
Opranuzanus Te€HOMa OJYKapuoT, MHOXECTBEHHbIE W
yHUKaJIbHbIE TeHbl. OCOOEHHOCTH PETYIISIINU TPAHCKPUTIIIUH B
reHoMax Mpo- M JYKApPHOT. DK30H-UHTPOHHAS OpTraHU3aIus
reHoB dykapuor. Cucrtembl cmiaiicudra. OpraHuzauus
onepoHoB y 6akrepuii. JTHK- monucoMHbIe KOMILIEKCHI.




JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOJIoTuH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IIpumepHas TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBblie paboThl He TPeTyCMOTPEHbI

Ne HaumenoBanue pazaena TemaTuKa 3aHsTHiA/paboT ®dopma TeKyLIero
(Tembl) KOHTPOJIS

3. |OcHOBHEIE ATAITBI OCHOBHBIC TIPUHIUIBI CO3MAHAS PEKOMOMHAHTHBIX MOJIEKYJI. vV, P
CO3JIaHUs Mertoabl MOTy4eHHs TEHOB JUIS KJIOHHUpPOBaHHS. Brinenenne
PEKOMOUHAHTHBIX reHoB m3 xpomocomHoit JIHK, ux ¢pakumnoHupoBaHme u
MOJIEKYI. HACHTU(DUKALHS (6IOTTHHT-THOpU N3,

MMMYHOJIOTHUECKHE METOAsl W 1p.). CHHTE3 TeHOB Mt
KJIOHHPOBaHMUA C IIOMOIIBIO OOpaTHOM TPaHCKPHUNTAa3bl M
XUMHUKO-(epMEHTaTUBHbIH cuHTe3. [lonumepasHas unemnHas
peakuus. 3HaKoMCTBO ¢ Meronamu Beigenenus J(HK,
HPUHIUIIIOM paboTsI amIQUKaTopoB JHK U
TOPU3OHTAIBHBIM  dJiekTpodopesoM mnpoxaykros [P B
arapo3HOM rere.

4. |DepmeHTHI, ®DepMeHTHI, HCIOJIb3YEMBIE B TE€HETUYECKOM V,P
UCIONb3y€EMBbIE B KOHCTPYUPOBaHMM: OHAOHYyKJIea3sl pectpukiuu, JHK-
TEeHETHYECKOM auraspl, Hykneassl i Momudukarmuu koHmos JIHK.
KOHCTPYHPOBAHUH. CrpyKTypa U OCHOBHBIE (DYHKIMH (DEPMEHTOB, IPUMEHEHHE B

Pa3NUYHBIX BUJIaX KIIOHUPOBAHUSL.

5. |DepMmeHTHI, JHK-nomumepaza |.  ®parmenr KnénoBa, oOpaTHas V,P
UCTIONIB3yEMBIE B TPaHCKpHIITa3a, HYKJIEOTHAMATpaHC(epasa,
TEHETUYECKOM nonuHykiIeotunknHaza u ap. JHK-mwuraser. CrtpykTypa u
KOHCTPYHPOBAHUH. ¢yHkmu B KieTke. lcmonb3oBaHME B TE€HETHUECKOM

koHcTpyupoBanun. JIHK-nurasel kumiedHol nanouku u gara
T4. Mexanu3m QyHKIMOHHUPOBAHHSI.

6. |Bekrtopubie Monekynbl B [CTpykTrypa (aroBoro reHoma. [lnasmuael. CTpykTypa u Vv, P
TeHETUYECKOM ¢ynkimu. [IpuHOUNB co3gaHus BeKTOpHBIX Monekyn JIHK.
KOHCTPYUPOBaHUU TpeOoBaHuss K BeKTOpaM o00s3aTeNbHbIE W JKelaTelbHbIE.

[Tonsitue o eMxocTH BekTopa. Pa3Muibl U KOCMUJBL.

7. |BekTtopHbIe MONIEKyNbI B (Park M IUIa3MHUIBI KaK OCHOBA JUIS CO3/aHHMS BEKTOPHBIX V,P
TEHETUIECKOM mosekyn JHK. IS-snementsr u Tpancnosonsl. Col- u R-
KOHCTPYUPOBaHHU TUTa3MUJIBL.

8. |Oxcnpeccus BekTopsl 3kcnpeccun U BEKTOphl KiIOHMpoBaHuUs. Co3naHue V,P
4y »KEpPOJHBIX TEHOB B TeHEeTHYECKNX KOHCTPYKILMH Il CHHTE3a OENKOB uYelioBeKa B
KJIETKE-PEIUITHCHTE. OaxTepHrambHOI KieTke. Berbop mpoMoTopoB, HEOOXOAUMOCTH
[Ipuknaanbie MeETOABI BBeAeHUA nocnepoBarenbHocTd  LlaiiH-Jlanerapao st
MOJIEKYJISIPHOM obecrieueHns 3P PEKTHBHOCTH TPAHCKPHUTIIIH U TPAHCIISAIIHH.

TCHETHKH.

9. |Dkcmopeccus Tpancopmanuss  KICTKH-pEHUNUCHTa.  KOMIIETEHTHOCTD Vv,P
qyKEpPOTHBIX TCHOB B KJIETOK  PEIMITHCHTOB. OT6op KJIETOK, HECYIINX
KJIETKE-PELUIINEHTE. pexomOunantueie  JIHK. Metoapl  THOpUAM3ALUU
[Ipuknaanbie METOABI HykiaeuHoBbix — kucior, [IP, JHK-macmopruzaumm u
MOJIEKYJISIPHON CEKBEHHPOBAHUS.

TeHETHKU.
Yerasiii onpoc (Y), Hanucanue pedepara (P).
[Ipy wu3yyeHUM JAUCHUUIUIMHBI MOTYT TPUMEHSTHCS  DJIEKTPOHHOE  OO0yuyeHHe,

2.4 TlepeyeHb y4eOHO-METOAUYECKOr0 o0ecrneyeHusi JJIsl CAMOCTOSITeIbHON PadoThI
o0y4aommxcs o JMCHUILIHHE (MOYJII0)

Ne

Bung CPC

[lepeyenp yaeOHO-METOAMYECKOTO O0CSCTICYSHHUS TUCIUIIINHEI 10
BBITIOJTHEHUIO CAMOCTOSITEIbHON paboThI

Hanwucanue pedeparon

MeTtoaudeckne peKOMEHAALNH 110 OPTaHU3aLMH CaMOCTOSITEIbHOM paboThI
CTYZIEHTOB Ka(eapbl FTeHETHKH, MUKPOOHOIOTHH U OHOXUMHH,
yTBepKIeHHbIe Kaeapoi npotokoa Ne 07 ot 21.03.2025 r




2 |TloaroroBka
MyJ'Ile/IMe[ll/II‘/IIHle
[Ipe3eHTalHii

yTBepKIeHHbIe Kadeapoi npotokoa Ne 07 ot 21.03.2025 r

Metoandeckre peKOMEH IAIMY 110 OPTaHU3aIMU CAMOCTOSTEILHON pabOThI
CTYJCHTOB Kaeapbl FTCHETUKH, MUKPOOHOJIOTUU 1 OHOXHUMUH,

3 CaMOHO[[FOTOBKa

kadenpoii mporokon Ne 07 or 21.03.2025 r

MGTO,HI/IHGCKI/IC PEeKOMCHAAMU IO OpraHu3anuun CaMOCTOSTEIIbHOMI pa6OTBI
CTYACHTOB Ka(l)e}_'[pbl T'CHCTHUKHU, MI/IKp06I/IOJ'IOFI/II/I n 6I/IOXI/IMI/II/I, YTBEPKACHHBIC

Y4eOHO-METOANYECKUE

MaTepuajbl I CaMOCTOSTEIbHOMN pa6OTH o6yqa}0mnxc;1 n3

YHCiIa MHBAIUIOB U JIUI] C OTPAHUYCHHBIMHU BO3MOKHOCTSIMH 3710p0oBbst (OB3) nmpenocTaBnstorcs
B hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 3/0POBbS U BOCHPUATHS MHOOPMAIIH:

Jlis 1 ¢ HapyUIeHUSIMU 3pEHUS:

—B MeYaTHOH (popmMe yBeTHMUEHHBIM MIPUPTOM,

— B (hopMe IIEKTPOHHOT'O TOKYMEHTA,

— B (popme ayauodaiina,

— B nieyaTHoM popme Ha s3bike bpaiins.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIe4aTHOU opme,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

Jlis nu1 ¢ HapyLIeHUsIMH OIIOPHO-JBUTaTEIbLHOTO arnapara:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOT'O TIOKYMEHTA,

— B opme ayauodaiina.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00ydJaromuxcs.

3. Oﬁpﬂf}OBﬂTCJIbeIE TEXHOJOIud, IPHUMEHACMbIC IIPH OCBOCHUU JTUCHMIIIMHBI

(Monmy.Jist)
[Ipu peammszanuu y4eOHOW pabOTHI MO OCBOCHHMIO Kypca «l eHeTmueckas WHKEHEPHS
OaxTepuii» UCIONb3YIOTCSI COBPEMEHHBIE 00Pa30BaATEIbHbIE TEXHOIOTHHU:
—MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
—TIPOCKTHBIE METOJIbI O0YUCHUS,
—HUCCJIEA0BATCIIbLCKHE METOAbI B O6y‘IeHI/II/I;
—npobieMHOe 00yUeHHe
Cemectp | Bun 3anstus | Mcnosb3yemble HHTEpaKTHBHBIE 00pa30BaTElIbHbIE TEXHOIOTUH KomnugectBo
(JL, JIP, I13) 4acoB
5 113 pabora B MaibIX Tpynmax C Lenblo o0CyxaeHus OTBeToB Ha | 16

MIPEJIOKEHHBIE ISl CaMOCTOSITENIEHOH pabOThl BONPOCHL 1O TEME
3aHATHS.

KOHTPOJINpYEMBIE ITPENoaBaTeIeM AUCKYCCHH IO TeMaM:
1.crionp30BaHKe B FTeHETHYECKOM KOHCTPYHPOBaHHUHU OaKTepro(aros.
2.CuHTE€3 TE€HOB C TOMOIIBIO  OOpaTHOW  TPAaHCKPHITA3bI:
MIPEUMYIIECTBA U HEJOCTATKH.

3.0cHOBHBIE (DepPMEHTHI, HWCIIONB3yeMbIE IIPH KOHCTPYHPOBAHUH
PEKOMOWHAHTHBIX MOJICKYJI: HOMEHKJIATypa U ITOJIy9IEHHE.
4.CtpykTypa, pyHKIMU B KJIETKE U HCIOJb30BAaHHUE B T€HETUYECKOM
koHcTpyupoBauuu JJHK-muras.

5.IIpeumyiecTBa 1 HEIOCTATKA BEKTOPOB Ha ocHOBe (harosoit JIHK.
6.0cHoBHble MeTonbl nurupoBanus JIHK. Konuektopusli metron u
METO/] INHKEPOB.

7.IIpuHIUNBl  KOHCTpyWpoBaHUS BekTOpHOM Monekynsl JIHK.
IInasmuga PBR 322.

8.Haznauenwe, wiaccupukanus, TIpeUMyIIecTBa W  HEJOCTAaTKH
Pa3INYHBIX THIOB NPOMOTOPOB, MCIHOJNB3YEMBIX B KOHCTPYMPOBaHHUHU
pexombuHanTHBIX JTHK.

9.Crioco6s1 BBeneHust pekoMOmHaHTHEIX JJHK B KieTky-perumueHT.
Tpauchopmanus. Tpanchekius.

10.Co3maune PEKOMOMHAHTHBIX MIPOAYIICHTOB HWHCYJIMHA
(npouHcyarMHA) yeaoBeka Ha ocHoBe Escherichia coli.




HCIOJIb3YyEMbIC

ISt

11.CxeMa KOHCTPYHMpOBaHHUs MPOJIyICHTa anb(ha-uHTepdhepoHa Ha
ocuose Escherichia coli.
12.MuKpoopraHu3Msl,
y’KE€pOJHBIX T'€HOB.
13.3HayeHne BHYTPUKJIETOYHBIX IPOTEMHA3 OaKkTepuil Ui KIIETKH-
XO35MHA, BIUSIHUE HA YPOBEHb SKCIIPECCUH Ty>KEPOJHBIX TCHOB.
14.TpeboBarnss K OHOOE30MACHOCTH TIPHU MPOBEICHUH
WH)XEHEPHBIX padoT.

15.0praamzanusi TreHOMa MPOKAPHOT:
OaKTepHaIbHON XPOMOCOME.
16.0Opranuzanys TeHOMa 3YKapHuOT: MHOXKECTBEHHBIE U YHUKAJIbHBIC
TCHBL

PacIioJIO)KE€HUE TEHOB Ha

KIIOHUPOBAaHUA

TC€HHO-

Uroro

16

,)_—[J'IH JyiI ¢ OrpaHMYCHHBIMH BO3MOXXHOCTAMU 3A0POBB IMPECAYCMOTPEHA OpraHu3alus
KOHC}’JIBTaLII/If/’I C UCITIOJIb30BAHHEM BHGKTPOHHOP’I IIOYTHI.

4, OueHoYHEBIE

cpeacrea  Jd TEKYLIEro

MPOMEKYTOYHOM aTTeCTAMHU
OneHouHble cpeacTBa MpeaHa3HAueHBl Ui KOHTPOJIE M OLEHKHM 00pa3oBaTEeNbHBIX
JOCTHKEHUM 00y4aronuxcsi, OCBOMBIIMX MporpaMMy ydeOHO# nucuuruinnbl «['eHeTnueckas
UH)KEHEepUs: OaKTepHii».
OneHouyHbIE CPEACTBA BKIIOYAET KOHTPOJIbHBIE MaTepHalbl ISl IPOBEACHHS TEKYIIero
KOHTPOJI B (OpMe3aluThl MPAKTHUECKOW paboThl, YCTHOTO ompoca, pedepara, ToKiana-
MPE3EHTAILMU 0 TPOOJIEMHBIM BOIIPOCaM, U POMEKYTOYHOM aTTecTaluu B popme BOIIPOCOB K
9K3aMEHY.

KOHTPOJIA

ycneBaeMoCcTu M

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymeﬁ H HpOMe)l(yTO'lHOﬁ aTTreCTallumn

HaI/IMCHOBaHI/ICOIIeHO‘{HOFO CpeACTBa

(dhopme myOnauKanuii B
PpELeH3UPYEMBIX
HAYYHBIX H3IaHUsAX.

CO3JJaHHIO U UCIIOJIb30BAHUIO BEKTOPHBIX
monekyn JTHK; Bmageer crmocoOHOCTHIO
MPEJCTaBIATh  PE3YJIBTAThl  aHaIM3a

Ne Kon u HanmenoBanmne »
PesynbraTs! 00yueHns Texymmii IIpomexxyTouHas
n/n HWHJUKATOpa
KOHTPOJITh ATTECTALHS
UIIK-1.1. Brageer 3HaeT MyTH IIOUCKAa COBpeMeHHbIX | IIpakTuueckas Bonpocs! Ha
COBPEMECHHBIMHU MH(pOPMAIMOHHBIX MCTOYHUKOB T€HHO- | pabota NeNel-2; JK3aMeHe
WH(POPMAITMOHHBIMH WH)KCHEpHOW HaIpaBJICHHOCTH; yMeeT | pedepar; moxman- | 1-11
pecypcamu NPUMEHAT B NPOGECCHOHATBHON | Mpe3eHTanus
OMOJIOTUIECKOTO U MHUKPOOHMOJIOTHYECKOH  JCSITEIBHOCTU
1 3KOJIOTHYECKOTO 3HaHUS O CTPOEHHHM TE€HETHYECKOIro
COJIepKaHUA U yMEeT ammaparta Ipo- ¥ 9YKapHOT, HOTy4IeHHBIE
HCHOJIb30BATh UX B U3 COBPEMEHHBIX HH(OPMAIMOHHBIX;
npodeccHoHaTbHON BIaJieeT OCHOBHBIMU TeHHO-
JeSITETbHOCTH. WH)KCHEPHBIMU TTIOHATHSMU U TIPUEMaMH
paboTsI B JIeSITENIEHOCTH B
MHUKPOOHOJIOTHYECKOH JTab0paTOpHH.
HIIK-1.2. Bnaneer | 3HaeTr skcnepuMeHTanbHble  MeToAsl | IIpakTndeckas Bonpocs! Ha
SKCIIEPUMEHTAIIbHBIMU BBISBJICHUSI PAcCIIOJIOKEHUS] TEeHOB Ha | pabora NeNe2-5; sK3amene 12-22
METOJJaMH OakTepmambHONH  XpoMocoMe;  yMeeT | pedepart; TOoKiIai-
2 HCCIIeIOBaHUN (mo | wmcmonbp30BaTH 9KCTIIEPUMCHTANIBHBIE | MPE3CHTAIHS
TEMaTHKE TNPOBOJMMBIX | METOIBl CO3JAaHUSI PEKOMOWHAHTHBIX
pa3paboToK). MOJICKYT; BIIajIeeT MeTOoIaMHt
NPUMEHEHHs OCHOBHBIX (DEPMEHTOB B
TeHETHYECKOH MHKEHEPHH.
HIIK-1.3. Ymeer 3HAET JTAlbI CO3/IaHUs PEKOMOMHAHTHBIX | [IpakTudeckas Bompocs! Ha
aHAIM3UPOBATH IITAMMOB W allOPUTM  aHanu3bl | pabora NeNe3, 6- | sk3amene 23-34
pe3yIbTaThl pe3yJbTaToB  JKCIHEPUMEHTOB C WX | 7; pedepart;
3 SKCHEPUMEHTOB U NPUMEHEHHEM; YMEeT aHaJIM3MPOBaTh | JOKJIAA-
MIPEACTaBIATh UX B Ppe3yNbTaThI 9KCIIEPHMEHTOB 1O | Impe3eHTalus




HanmeHoBaHHEOIIEHOUHOTO CpeaCTBa

Ne Kon 1 HanmeHoBaHme v
PesynbraTsl 00yuyeHus Texymmii IIpomesxyTouHast
/1 HMHJUKATOpa
KOHTPOIIb aTTeCTaLMsI
IKCIIEPUMEHTOB [0  TI'eHETHYECKOU
WHKeHepuu B QopMme myOnukanuii B
peLEeH3UPYEMbIX HAyYHbIX M3JIaHUSX.
UIIK-1.4. O6nanaer 3HAET JTaIbl CO3J[aHus peKOMOMHAHTHBIX | [IpakTndeckas Bonpocs! Ha
HaBBIKAMH IPOBOJUTH MPOJYLIEHTOB MIPOMHCYJINHA n | pabora NeNe§-9; sK3ameHe 35-46
JVICKyCCHH Ha HAyYHBIX | MHTep(EepOHOB dUeNOBEeKa Ha OCHOBe | pedepar; mokian-
(nayuno-mpaktiueckux) | Escherichia coli u cmocoben npoBoauTh | mpe3eHTaIust
MEpOTIPUATHSIX, JUCKyCCHH TI0 J@aHHOW TEMaTWKE Ha
HCIIONIb30BATh B HaY4HBIX MEPOIIPUATHSAX; yMeeT
poheccHoHaTFHON WCTIONB30BaTh B  NPO(EeCCHOHAIFHOU
4 JeSITEIbHOCTH MHUKPOOHOJIOTHYECKOH  JIESITeNbHOCTH
OTEYECTBEHHBIE U OTEYeCTBEHHbIE M 3apyOe)kHble 0a3bl
3apy0OexHbIe 0a3bl JIAaHHBIX KIIOHUPOBaHHBIX T€HOB; BIIaJICET
JIaHHBIX. MOHATHHHOM 0a30H M METOANYECKHM
anrmapaTom, o0ecIeunBaroIM
3¢ PeKTHBHOE TPOBEACHUH HCKYCCHUH
Ha HaY9IHBIX MEpOTIPHATHAX
OTHOCHTENBFHO  PE3yJNbTaroB  TEHHO-
MHKCHEPHBIX SKCIIEPUMEHTOB.
HUIIK-1.5. [lonumaer u 3HAET TIPUHIIMIIBI ucnonb3oBanus | [lpakrnueckas Bompocs! Ha
yMeeT O0BSICHSITh TexHuKH pexoMOuHaHTHBIX JIHK mist | padora NeNe3 6-9; | sx3amene 46-88
COBPEMCHHBIE XpaHEHUsI 4y)KEpPOJHON TeHETHUYECKOH | pedepar; JoKmaa-
poOIeMbl COXpaHeHus! | MH(pOpMaILUH UL COXpaHEHMs | MPE3eHTALUs
O6uopa3zHooOpazus u O0MoOpa3sHoOOpasus; yMeeT OOBICHATH
YCTOWYHBOTO COBpPEMEHHBbIE MpPOOJIEMbl COXpaHEHHS
MIPUPOIOTIONH30BaHUS. MHUKPOOHOTO OHOPa3HOOOpa3usl; BIagaeeT
METOJIaMHU KOHCTPYHPOBaHUS
5 PEKOMOMHAHTHBIX JHK,
o0ecreunBaroIx 9KCIPECCUIO
KIJIOHMPOBaHHBIX TCHOB, JUIst
YCTOWYHBOTO MPUPOJIOTIONB30BaHNS;
BIaZceT  METOAaMH  THOpHUAM3AINA
HYKJIEHHOBbIX Kuciot, III{P-ananu3a,
CEKBEHHPOBAHUS u JHK-
MacropTU3aiu JUIst aHaJn3a
OuopazHooOpasusi.

HpI/IHLII/IHBI U OTaIlbl XI/IMI/IKO-(l)CpMCHTaTI/IBHOl“O CHHTC3a I'CHOB.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIU HHbIE MATEPUAJIbI, HE00X0IUMbIe /151 OLEHKHU
3HAHM, YMEHUIl, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapaKTEePHU3YIIIHX ITAMNbI
(popMupoBaHusi KOMIETEHIIMI B IIpoIecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

[Tpumeps! TeM pedepaToB U JOKIAT0B-TIPE3CHTALINI:
JloctrxeHus reHeTHUecKoi nHxeHepun XX B.

JlocTkenus reHeTnueckoil nnxenepun XXI B.
Opraam3anus 6aKTepHaIbHOTO M 9YKapUOTHIECKOTO TeHOMA.

[TprMeHeHne TPAHCTIO30HOB /ISl CO3JJaHUSI BEKTOPOB.
ObocHoBaHMEe BEIOOPA TEHOB ISl KIIOHUPOBAHHUSL.

Haznauenme m KiacCUUKAIMS UCIONB3YEMBIX B KOHCTpyHMpoBaHHH pekomMOmHaHTHBIX JIHK
IIPOMOTOPOB.
[IpenmymiecTBa U HETOCTATKH PA3IMYHBIX THUIIOB MPOMOTOPOB, MPHUMEHSEMBIX B T€HETHYECKON
WH)KCHEPHU.
[TepcniexTHBBI UCTIONB30BaHMS T Koppekin renoma cuctema CRISP-CAS.
Ponp kneTku-xo3siMHA B PETYIMPOBAaHHUH SKcIpeccun pekoMOuHaHTHBIX JTHK.




3a4eTHO-3K3aMEeHAllMOHHbIC MAaTepHaJbl sl NPOMEXKYTOYHOH  aTTecTANMHU
(3K3aMeH/3a4€eT)
[TepedeHb BOMPOCOB [Tt TPOMEKYTOUHOM aTTecTaliu (3K3aMeH):
1. 'enetnueckas nmwkenepus. Onpenenenue mMoHATHsA. OCHOBHBIE 3a1a4H.
2. 'enetnueckas nHxeHepHs. JJOCTHKEHHS U TIEPCTIEKTUBEI.
3. Ucropus co3nanwus nepBoit pekomounantHou JJHK. Pabotsr I1. bepra ¢ cotpyaHukamu.
4. buosornyeckas 6€30MaCHOCTb U T€HHAs! MHKEHEPHSL.
5. Opranusanus O0akTepuasbHOro reHoma. OCOOEHHOCTH pacloJIOKEHUsT TEHOB Ha
OakTepHuaIbHOU XpOMOCOME.
6. OcoOeHHOCTH TPAHCKPHUIILUK U TPAaHCIALUK y TpokaproT. JJHK-nonncoMHbIe KOMIUIEKCHI.
7. CtpykTypa 0aKTepuaibHOI0 OlepoHa. PeryiasTopHbie U CTPYKTYpPHBIE I'€HBI.
8. IS — snementsl um TpancnoszoHsl. Omnpenenenue nousTus. Ctpykrypa. Mcmons3oBaHue B
IFeHETUYECKOM KOHCTPYUPOBAHUU.
9. [Mnasmuasl. Onpenenenne nousatus. OcodeHHOCTH opranmu3anuu miasmuaHon JTHK
10. [nasmuner.  Pacmpenenenune mno  ¢yHkuusM. Mcnonp3oBaHne B TEHETHYECKOM
KOHCTPYUPOBaHHH.
11. bakrepuodarn.  Ymepennsle  Qaru,npodaru. VcnonapzoBaHue B I€HETHYECKOM
KOHCTPYUPOBaHHH.
12. T'ernom sykapuot. OcobenHoCcTH opranm3anui. OTIHYHs OT OaKTEPHAITBHOTO TeHOMA.
13. CTpyKTypHBIE T€HBI dyKapHUOT: BHYTPSHHSISI OpraHu3anus. JK30HbI. IHTPOHEI.
14. Mexanu3sm craiicuara PHK sykapuort.
15. [IpuHIUMOBI CO31aHKSI PEKOMOMHAHTHBIX MOJIEKYJ. MeToJuuecKue MoAX0bl.
16. OcHOBHBIE METO/IBI TIOTYYEHHUS TEHOB TSI KIIOHUPOBAHHUS.
17. Beizenenue reHoB (ppaxiuonupoBanueM xpomocomuoi JIHK u ux unenrudukanus.
18. CuHTE3 TreHOB ¢ IOMOIIBI0 00paTHON TpaHCKpUNTa3bl. [IpenmyIecTBa 1 HEAOCTATKH.
19. XumMuko-pepMEeHTaTUBHBIN CHHTE3 TCHOB.
20. TTpuHIHATIBI cO31aHUS] PEKOMOMHAHTHBIX IITAMMOB.
21. OcHoBHBIE (PEPMEHTHI, UCTIONIBb3YEMbIE TIPH KOHCTPYHUPOBAHUU PEKOMOMHAHTHBIX MOJICKYIL.
22. DHnonykieassl pectpukiui. Homenknarypa. [lonydenue. buonornueckoe 3HaueHue.
23. DHJIOHYKJI€a3bl PECTPUKIIH 2 kimacca, MX  HCHOJIb30BaHME B  IE€HETHYECKOM
KOHCTPYUPOBaHUHU.
24. Hyxkreasbl, UCTIONb3yeMble B T€HETUYECKOM KOHCTPYHPOBAHUH JJISI MOJUGBHUKAIIMHM KOHIIOB
JHK.
25. lllenoynas ¢ocdaraza M MOTUHYKICOTHAKMHA3a. VcTouHUKM monydeHus. DyHKIUU.
[TpumeneHue AJis 1enel reHeTUYECKOro KOHCTPYUPOBAHMUS.
26. TepMuHanbHas JE30KCHHYKICOTHIMITpaHChepa3a. DyHKIMHM, MEXaHW3M JCUCTBUSL.
Hcnonb30BaHue B FTeHETUYECKOM KOHCTPYUPOBAHUH.
27. JHK-nomnmepasza-1 u ¢parment KnenoBa, crpykrypa m ¢yHkmun. Mcmonb3oBanue B
TFeHETUYECKOM KOHCTPYUPOBAHUHU.
28. PHK-3aBucumast JIHK-monmmepasa (oOpaTHast TpaHckpunTasa). CTpyKTypa W MeXaHU3M
JEUCTBHS.
29. IHK-nuraza. Crpyktypa W ¢yHKIMH B KiIeTke. Fcmonb30BaHHME B TEHETHYECKOM
KOHCTPYUPOBaHUHU.
30. AHK-nura3s! kumeyHoi nanouku u para T4. Mexanusm GyHKIIMOHUPOBAHHUSL.
31. DTansl co3manus peKOMOWHAHTHBIX IITAMMOB.
32. OcuoBnbie Metonbl turupoBanns JJHK. ComBanne 1o «JTUIKAM» B «TYIBIMY» KOHIIAM.
33. Ocuonble Metob! turupoBanus JJHK. KoHHekTOpHBINH METOA U METO/1 JIMHKEPOB.
34. Bextopnas wmonekyna JIHK. Onpenenenune mnonatus. OcHOBHbIE — TpeOOBaHUS,
IpEIbSABISIEMbIE K BEKTOPY.



35. IlpunHnmnel KOHCTpyHpoBaHus BekTopHOI Mosiekyibl JIHK. [Tnasmuna PBR 322.

36. BexTops! Ha ocHoBe mnazmuaHou JJHK. IIpenmymiectBa R- miazmug kak BEKTOPOB.

37. Bekrops! Ha ocHOoBe ¢aroBoi JIHK. [IpeumymiectBa u HemocTaTku. BekTopbl BHEApEHUS U
BEKTOPBI 3aMELICHHUS.

38. Mcnonp30BaHHE TPAHCIIO30HOB MIPU CO3/1aHUH BEKTOPOB.

39. Co3nanue BeKTOpOB Ha ocHOBe (aros. JIsmOaa-dar.

40. da3zmuasl 1 KocMUAbL. [IpUHIUIBL CO3aHNS U IPUMEHEHHE.

41. BexTops! k1oHUpoBaHMsl. OcHOBHBIE TpeOoBaHUs. [IoHATHE O EMKOCTH BEKTOpA.

42. BekTopsl sxcnipeccur. OCHOBHBIE TPeOOBaHUS K BEKTOPY IKCIPECCHUH.

43. KouctpyupoBanue pekomOouHaHTHBIX JJHK, 06ecnieunBarommx sKCIpecCHio KIOHHPOBAHHBIX
reHoB. Hykneorunnsle nocnenoBarenbHoct JIHK, obecneunBaroniye TpaHCKPUILUIO U
TPAHCISALUIO KIOHUPOBAHHBIX T€HOB.

44. TIpoMOTOPBI, UCHIOJTB3yEeMbIe B KOHCTpyupoBaHuu pekomounanTeix JJHK. Mx HazHaueHune u
kiaccudukanus. [IpenMyinecTsa u He1OCTATKH Pa3IUYHbBIX TUIIOB IIPOMOTOPOB.

45. Bunosas cnenuduunocts PHK-monmumepas. TpeboBanus k mpoMoTopy.

46. CnocoObl koHcTpyHpoBanus pexomOuHanTHbBIX JIHK, obGecneunBaromue 3¢ddexruBhyro
TPAHCISALUIO KIOHUPOBAHHBIX T€HOB.

47. TlocnenoBarenpHOCTH laiiH-J{enrapHo u ee poiib B 00ECTICUCHUN TPAHCIISITHIH.

48. CnocoObl BBeneHus pekoMmOuHanTHbIX JIHK B knerky-penunueHt. Tpancdopmanus.
Tpanchexmus.

49. Tpanchopmarus KIeToK-peunueHToB. [loBbIIeHre KOMIETEHTHOCTH KIJIETOK ITPH BBEACHUU
pexkomOunantaon JJHK.

50. OcoOeHHOCTH HKCHPECCHH TE€HOB YYXEPOIHBIX KOPOTKOLIENOYEUHBIX MOJUIENTHAOB B
OakTepusx.

51. Co3nanne peKOMOMHAHTHBIX MPOAYLIEHTOB MHCYJIMHA (IIPOMHCYJIMHA) YEJIOBEKa Ha OCHOBE
Escherichia coli.

52. Co3manrie MUKPOOHBIX ITAMMOB - TPOIYIIEHTOB MHTEP(PEPOHOB YEIOBEKA, MPAKTUICCKOE
3HAYEHHUE.

53. Cxema KOHCTpYHpOBaHUS MPOIyIIeHTa anbda-uHTepdepona Ha ocHoBe Escherichia coli.

54. Ponmb  KJETKU-XO31MHAa B  PEryJMpPOBaHMM  JKcrpeccun  pexomOuHanTHeIXx  JIHK.
MukpoopranusMsl, HCIIOJIb3YEMBIE JIJIs1 KIIOHUPOBAHUS Yy KEPOAHBIX TEHOB.

55. BHyTpuKIIeTOUHbIE TPOTEeNHA3bl OakTepuid. X 3HaueHue A KIETKU-X031Ha U BIUSHUE Ha
YPOBEHB DKCIIPECCUN TYKEPOAHBIX FE€HOB.

56. Mcnons3oBanue TexHuku pekoMOnHaHTHBIX JIHK nist XxpaneHus aykepoHOM TeHETHIECKOM
uHpopmanuu. [IprHIMTBL CO31aHMs OAaHKOB T'€HOB (KJIOHOTEK).

57. buonoruyeckuii CMbICII CHCTEMBI peCTPUKIUU-MOAU(UKauK y 6akTepuil. Mcronb3oBanue B
T€HETHYECKON MHKEHEPHH.

58. Knaccuueckas TILP c¢ amekTpodopeTHUecKUM OKOHYaHHEM — IPHHIUI, 00O0pyAOBaHHE,
COBpeMeHHas cepa NpUMEHEHHUs1, MpUMeHsieMoe 000pyA0BaHNE U peakTUBLI. [lpyrue BapuaHThl
[IIP ¢ peructpanueil Mo KOHYEHOM TOUKE.

59. TP B peanbHOM BpeMEeHH — MPUHIIMI, 000pPYJOBaHUE, COBpeMEHHAas cpepa MPUMEHEHHUS,
IpPUMEHsEMOE 000pYy1I0BaHUE U PEAKTUBBL.

60. [IpuHMnbl BEIOOpAa TapaMeTpOB IMHUKIUPOBAHHS (TEMIlepaTypa M IPOJODKUTEIBHOCTh
Kaxzoro stana). Onpenenenue Ta u Tm mpaiimepa.

61. [Tpunuune! qu3aiina npaiMepoB (knaccuueckas u plILIP) u mpo6 (3oun0B) s pIILIP .

62. 3ouasl u wuHepkanupytomme kpacutenu B pBIILP, TemHOBBIE M (aroopecuupylomme
racurenu. Cnenndudnas u HecnenuduyuHast nerekuus amrutudukayy B peIILP.



63. Ouenka pesynbraTtoB kiaccudeckod [P ¢ anekrpodopeTHueckuM OKOHYAHHUEM.
Monekynsipabie Mapkepsl JuinH ("nectHuna").

64. Ouenka pesynbTaToB pBIILP. Omnpenenenne konmuectBa pasHbix [II[P-mpomykToB Ha
npumepe ucrnonb3zoBanus SYBR Green |, ompenenenue ux TemrepaTyp TUIaBJIeHHs (aHAIH3
KPHUBOM MJIaBICHHUS).

65. Mcnonp30BaHKe MOpOroBOro 3Ha4eHus: curaaia guroopecueHunu Ct 1 CpaBHEHUS KPUBBIX.
[TpuammIel netexiuu nporekanus pBIILIP: cpaBHenne nByx peakmuii gepe3 Ct u Cp. [lonstue
KOJINYECTBEHHOTO 1UKJIa peakuuu TTLP.

66. [Ipunnun aerexkuuu nporekanus pBIILP uepes Cp. MaTemMaTHyecKkuii CMBICT MAaKCHMYMOB
rpagukoB mepBod u Bropod mnpousBonHbix JF/dT, rne T-Homep nwmkma a F-curnan
(bITFOOpECIICHITHH.

67. OnpeneneHue KOMUYECTBA pasHbIX Mo mHe w/mimm coctaBy ['L[-map ITLIP-mponykroB B
cny4dae knaccuueckou [P u pBIILIP.

68. buonornuyeckuit  cmpicn  cuctembl CRISPR-CAS, crpoenne CRISPR-kaccer wu
accorurpoBaHHblXx CAS-renoB. IMMyHHas namsTh Oaktepuil. Mcrnonb30BaHle B TeHETHUECKON
WH)XCHEPUHU.

69. Ucnonw3oBanne cuctembl CRISPR-CAS mist mampamieHHOW MoAuQUKanud TeéHOMOB Ha
MpUMEepE CO3/IaHusI HOBBIX COPTOB PACTEHUHN U MOPO/] JKUBOTHBIX.

70. IIpuauunel ucnosnb3oBanust cucreMbl CRISPR-CAS B HampaBieHHOM pelakTUPOBaHUU
reHoma Juis JJe4eHus OeTa-TajJacceMuu, CeproBUIHOKIETOYHON anemMuu u BUY.

71. YOxupiii 6morTHHT. IlpuMeHeHne Il BBISIBICHUS MCKOMBIX mocienoBarenbHoctedt JJHK.
[TpuHLIMIT METO/1a, UCTIONb3YEMbIE 30H/IbI.

72. CeBepHblid 0710TTHHT. [IprMeHeHne /Tl BBISIBJICHUST UCKOMBIX mocienoBaTenpHocTeld PHK.
Cdepa ucnonbzoBaHusl.

73. SSR-mapxkepsr1. [Tpuniun metona. Vicnonp3oBanue JUIsi FeHETUUECKOM MacopTU3aLINK.

74. RAPD-IILP. ITpunuun metoaa.

75. SNP-anamu3. [TpuraImm Metoa.

76. ITLP-TIIP®. [Tpunuum metoza.

77. TILIP ¢ obpatHoi Tpanckpunuueit. [Ipunuun meroaa. Mcnonszyembie pepMEHTHI.

78. Hudposas ITLP. [Tpuniun MeToa.

79. IletneBass uzorepmudeckasi [IIP. [Ipunmun meroma. Ocobennoctu mpaiimepoB u JIHK-
nonuMepassl. [IpenmyiiecTBa U OrpaHUYCHUS IO CPABHEHUIO C TPAIUIIMOHHBIMU Bugamu [P
Ha TEPMOCTAOMIIbHBIX MTOJIUMEPa3ax.

80. CexBenupoBanusi mepBoro rmokojeHus. Meron CoHrepa. OTedecTBEHHBIH CEKBEHATOP
HAHO®OP 05.

81. CexBenupoBanus BToporo nokosieHust NGS. OOmire npuHIUITBE METOIOB.

82. CexBeHHpPOBaHNE CHHTE30M Ha OOpPATHMBIX TEPMUHHUPYIOMNX HYKICOTHIAaX Ha TpUMeEpe
[Hllumna.

83. IIupocekBenupoBanue. [IpuHuun meroaa.

84. TTorynmpoBOAHUKOBOE CEKBEHUpOBaHue. [I[puHImI MeToaa.

85. CekBennpoBanue surupoBanueM. [IpuHnun metona Ha npumepe SOLID.

86. CexBennpoBanusi TpeTrbero mokosneHus 1GS. IlpeumymiectBa MOHOMOJICKYJISIPHOTO
CEKBEHHUPOBAHMS.

87. CexBeHupoBaHus TpeThero mnokoneHuss 1GS wa mnpumepe TexHomoruu Nanopor,
OTEYECTBEHHBIE aHAJIOTH.

88. TGS Ha mpumepe TEXHOJOTHU PErHUCTPalMK OOpPaTUMBIX TEPMUHHUPYIOUIUX HYKJICOTH]IOB
(rexnosoruu PacBio u HeliScope).



Kputepun onieHuBaHus pe3yabTATOB 00y4eHHUsI

Oruenka Kputepuu orieHUBaHuUs 10 IK3aMEHY
Bhicokuit OLEHKY «OTINYHO» 3aCIYKUBACT CTy/CHT, OCBOUBILIUI 3HAHUS, yMeHu,
YPOBCHD «5» KOMITETEHITH ¥ TEOPETHUECKUI MaTeprall 0e3 MpoOeoB; BBITOJIHUBIIUT
(oTmuno) BCE 3a/aHusl, MpPEeIyCMOTPEHHbIE Yy4eOHBIM IIJJAHOM Ha BBICOKOM
KaueCTBEHHOM YpOBHE; MPAKTUYECKHE HABBIKK MPO(hecCrnoHAIEHOTO
IPUMEHEHHUs] OCBOCHHBIX 3HaHUN ChOPMUPOBAHBI.
Cpennuii OIICHKY «XOpOIII0» 3aCITy>KHUBAET CTYACHT, MPAKTHUYECKU TOTHOCTHIO
YPOBEHB «4» OCBOUBIIUI 3HAHUS, YMEHUS, KOMIIETEHIINH U TEOPETUUECKUI MaTepua,
(xopor10) yueOHbIE 3a/laHHsl HE OIICHEHbl MAaKCHMAaJIbHBIM YHCJIOM O0asuioB, B
OCHOBHOM c()OpMHUPOBaII MPAKTUUYECKHE HABBIKU.
[ToporoBsrii OIICHKY «YJIOBJICTBOPHUTEILHO» 3aCIy’KUBAET CTYACHT, YaCTHYHO C
YpOBEHB «3» npobenaMyd  OCBOMBLIMI  3HaHUWS, YMEHHUS, KOMIIETEHIUH H
(yIoBJIETBOPUTE | TEOPETHUCCKUI MaTephal, MHOrHe Yyd4eOHble 3amaHus JUOO He
JILHO) BBITIOJIHWJI, JIMOO OHW OICHEHBI YHCJIOM OaIOB OJU3KUM K
MUHUMAJIhHOMY, HEKOTOPBIC MPAKTUYECCKUE HABBIKUA HE CYOPMUPOBAHBI.
MUHHMMaJIBHBIA | OLICHKY «HEYJOBJIETBOPUTEIHHOY» 3aCIIyKUBAET CTYACHT, HE OCBOMBILIUN
YPOBEHB «2) 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKUIl MaTepual, yueOHbIe
(HeyIOBJIETBOPH | 3aJaHUsI HE BBINOJIHII, IPAKTUUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
TEJILHO)

OneHouHBIE CpEACTBA Ui HMHBAJIMIOB W JIMII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3]10pOBbsI BEHIOUPAIOTCS C YUETOM UX MHAUBUIYATbHBIX ICUXO()U3UYECKIMX OCOOEHHOCTEH.

— IIpH HeOOXOAMMOCTH HHBAIH/IAM U JIULIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/T0OPOBbS
NPEOCTABIISETCS TOTIOJIHUTEIFHOE BPEeMs JIs IOATOTOBKU OTBETA HA SK3aMEHE;

— MIpH TIPOBEICHUH TPOIIEYPHI OICHUBAHUS PE3yJIbTATOB 00YYEHUSI WHBAINIOB H JIHIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUUYECKUX
CpPEeICTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOIUMOCTH JJIs1 00yUalOIIUXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAJTUIOB TIPOIEypa OICHUBAHUS PE3YyJIbTaTOB OOYYEHHUS TIO IUCIUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHWBaHUS PE3yIbTaTOB OOyUEHHS] WHBAIHMIOB W JIUI[ C OTPAHWYCHHBIMU
BO3MOXHOCTSIMM 3JI0OPOBbSI 0 JHCHUUIUIMHE (MOJIYJIIO) TIpelycMaTpUBaeT IpeloCTaBICHUE
uHpopManuu B (opMmax, aJTaNTHPOBAHHBIX K OTPAHHYCHHSIM WX 3J0POBBS W BOCIPHSITHS
UHpOpMaLIUU:

J171st U1 ¢ HApyIIEHUSIMH 3PSHHS

— B Iie4aTHOU popme yBeTHueHHBIM MIpU(TOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jlyist U1 ¢ HapyIISHUSIME CITyXa!

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

J171st U1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO ammapara:

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
o0yyJarommxcs.

5. Ilepeuyenn yueOHOIi IUTEPaTYpPhl, HHPOPMALHOHHBIX PECYPCOB H TE€XHOJIOT Wil

5.1. YuebHnasi 1utepartypa
1. Harnsanas OuoTexHOIOTHs U reHeTryeckas nikenepus = Taschenetlas der biotechnologie und
gentechnik: [yue6Hoe noco6ue] / P. IlImuz; nep. ¢ Hem. A. A. Bunorpanosoii, A. A. CuHIOIMHA



; mon pen. T. IT. Moconosoi, A. A. Cunrommmaa. - Mocksa: BUHOM. JIaGoparopus 3Hanmii, 2014.
- 324 c.: - ISBN 9785947747676.
2. llenkyHos, C. H. I'enetnyeckas umxenepus : yueonoe nocodue / C. H. Illenkynos. — 1U3x. 4-
oe, crepeoT. 3-my. — HoBocubupck: Cubupckoe YHUBEpCUTETCKOE m3aaTenbeTBO, 2010. —514 ¢...
— ISBN  978-5-379-01064-5-  Pexxum  pmoctyma: mno  mommucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=57527
3. buortexHonorus: yaeOHUK U IPAaKTUKYM I By30B / ol peaakmueid H. B. 3arockunoit, JI.
B. Hazapenko. — 4-e uzn., ucnp. u gon. — Mocksa: U3parensctBo FOpaiit, 2024, — 384 ¢. —
(Boicuree oopasoBanue). — ISBN 978-5-534-16026-0. — URL.: https://urait.ru/bcode/543823.
4. 3arockuHa, H. B. Okonorudeckas OMOTeXHOJIOTHUS : YYEOHUK U IPAKTUKYM JIJISl By30B /
H. B. 3arockuna, JI. B. Hazapenko. — Mocksa : U3natensctBo FOpaiit, 2024. — 99 ¢. —
(Briciree obpasoBanue). — ISBN 978-5-534-16030-7. — URL.: https://urait.ru/bcode/544771
S. Hetpycos, A. 1. Dkonorusi MUKpOOPraHU3MOB : yueOHuK 1y OakanaBpos / A. U.
HetpycoB ; otBeTcTBeHHBIN pepakTop A. M. Hetpycos. — 2-e u3n. — Mocksa : M3naTenscTBO
FOpaiit, 2022. — 267 c. — (bakanaBp. Akagemuueckuii Kypc). — ISBN 978-5-9916-2734-4. —
Tekcr : anexTponnsiid / OOpa3oBarenbHas matdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/508952

BarocknHa, H. B. T'eHeTnyeckas WHKEHEpHs : y4eOHMK M TNPAKTUKyM JUIss BY30B /
H. B. 3arockuna, JI. B. Hazapenko. — MockBa : M3parensctBo HOpaiit, 2024. — 118 c. —
(Beiciree oopasoBanme). — ISBN 978-5-534-16029-1.— URL.: https://urait.ru/bcode/544770.

JJis OCBOCHUS TUCTIUIUTMHBI MHBAJIUIAMHU U JIMIIAMHU C OTPaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBBSI UMEIOTCS U3JJaHUS B 3JIEKTPOHHOM BHJIE B QJIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX
«JIanp» n «¥Opaifr».
5.2. llepuoguyeckas Jureparypa

HasBanue usnanus IIepuoguunoct Mecto 3a KaKue rofbl XpaHUTCS
b BBIXOJA (B XpaHeHHs
roj)
buonorus.PedeparusHbiii 12 PK 1970-2020 Nel-2
xkypHan. BUHUTU
Buoopranuueckas Xumust 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 momyr.)
Broxumus 12 q3 1944-45, 1947 — 2018 (1momyr.)
I'eneruka 12 g3 1965- 2016, 2017 Ne 1-6
XKypnan muxkpobuosnoruy, 6 q3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,
SIUAEMHUOJIOT U U 2020-
MMMYHOOHOJIOTHH
XKypnan obuieii Gnonorun 6 g3 2009-2017 Ne 1-3, 2018 (1 momyr.)
M3Bectus BY30B Ceepo- 4 q3 2010- 2012, 2013Ne 1-2, 4-6, 2014-
Kagka3sckoro perunona. Cepust:
EcTtecTBeHHbBIE HAYKH
Wzeectuss PAH (mo 1993 r. 6 g3 2009-2018 (1 momyr.)
Uzsectnss AH CCCP). Cepust:
Buonoruueckas
Hcnonp3oBaHue U oxpaHa 12 q3 2008-2017 Ne 1-2
MIPUPOJTHBIX pecypcoB B Poccumn
Muxkpobuonorus 6 q3 2009-2018 Nel1-3
MounexynsipHast GHOJIOTHS 6 g3 2008- 2016, 2017 Ne 1-3
[pukiannas OHOXUMHUS U 6 g3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
MHKPOOHOJIOTHsI 2017 Ne 1-3
Ycnexu coBpeMeHHOH OHONIOTHH 6 q3 2008-2017
Okonorus 6 q3 2009-2018(1 momyr.)
DKOJIOTHS U )KU3Hb 12 g3 2003-2012
OKOooTHs ¥ NPOMBIIIICHHOCTb 12 q3 2008-2017

Poccun
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1. Ba3sel mannbix komnanuu «MUBUCy https://eivis.ru/

2. Dnekrponnas 6ubarnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe MPodecCHOHAIbHBIE 0a3bI TAHHBIX U
HH(OPMANMOHHBIE CIPABOYHbIE CHCTEMBI

Inekmponno-ouoauomeunvie cucmemot (I6C):

1. O6pasoBatensHas miatdopma «FOPAWT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/

3. ObC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvuvie 6azovt Oannvix

1. BupryaneHbiii  uyuTanbHBIA  3a1  Poccuiickoit rocymapctBeHHoi  Oubmuotexku (PI'B)
https://1diss.rsl.ru/

2. HanmonaneHast anekTponHas oubnuoreka https://rusneb.ru/

3. Hayunas snexkrponnas 6udanoreka eLIBRARY.RU (HDB) http://www.elibrary.ru/

4. TTomHOTEKCTOBasT KOJUIEKIMS >KypHanoB Ha tuiargopme PIIHU (DnextpoHHBIE Bepcuu
Hay4HbIX xKypHanoB PAH) https://journals.rcsi.science/

5. IIpe3unentckas o6ubanoreka uM. b.H. Ensriuna https://www.prlib.ru/

6. YHuBepcurerckas nH(pOpMaIMOHHAS cucreMa POCCHA (YUC Poccus)
http://uisrussia.msu.ru

7. Kypnainst uznarenscrea Wiley https://onlinelibrary.wiley.com/

8. [TonuorexcroBas komineknusa kKHUT eBook Collections m3nmarensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. IlomnotekcroBas kojuieknus kHUr EBSCO eBook (rmybmna apxusa: 2011-2023 rr.)
https://books.kubsu.ru/

10. Pecypcsr Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza mauusix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. BJI  Academic Reference
https://ar.oversea.cnki.net/

13. TlomHOTEKCTOBBIE apXWBBI BEAYIIMX 3alaJHbIX HAyYHBIX JKypHaloB Ha Poccuiickoii
miatdopme HaydHbIX KypHartoB HOUKOH http://archive.neicon.ru

Hnpopmayuonnsie cnpasounsvie cucmemot

1. Koncynbrant [Tnroc - cipaBoyHas mpaBoBasi cUCTeMa (JOCTYII 1O JIOKAIBHON CETH C
KOMIIBIOTEPOB OMOITHUOTEKH )

Pecypcwot c60000n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AMepuKkaHcKas nmaTeHTHas 6a3a maHHbIx _Nttp://www.uspto.gov/patft/

3. Jlekropuym TB - Buaeosekiun Beayumx Jektopos Poccun http://www.lektorium.tv/

4. Freedom Collection — monHOTEKCTOBasE KOJUICKIMS 3JEKTPOHHBIX KYPHAIOB M3aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHHCTEepCTBO  HayKM M Bbicmiero  oOpasoBanusi  Poccuiickoit ~ ®Dexpepanuu
https://www.minobrnauki.gov.ru/;

6. denepanbusblii moptan "Poccuiickoe oopazoBanue http://www.edu.ru/;

7. IIpoexT ['ocymapcTBEHHOTO UHCTUTYTA pyccKOTo si3bika umeHu A.C. [lymkuna
"O6paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouno-uH(pOpMaImoHHbIi optan "Pycckuii si3pik" http://gramota.ru/;

9. CnoBapu u sunmkiaoneauu http://dic.academic.ru/;

10. O6pazoBarenbHbIi opran "Yuebda" http://www.ucheba.com/;

11. HanmonanepHBIM 1EHTp OuoTexHoOJorMuecko uHpopmanuu. ['eHeTnueckwii  OaHK
https://www.ncbi.nlm.nih.gov/genbank/
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Coocmeennwvie 3n1ekmponnsle 0opazoeamenvhvie u ungopmayuonnsie pecypcol Kyol'y

1. DnexkrpouHbIi katanor Hayunoii 6udaunorexu Kyol'y http://megapro.kubsu.ru/MegaPro/Web
2. DIIEKTpOHHAs 6ubnmoreka TPYZOB YUYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKpbITast cpeia MOAYJIBHOTO JuHaMu4eckoro ooyuenus Kyol'Y https://openedu.kubsu.ru/
4. baza y4yeOHbIX IUIaHOB, y4€OHO-METOJMYECKUX KOMIUIEKCOB, MyOJUKalUi U KOH(pEpeHIUH
http://infoneeds.kubsu.ru/

5. DnekTpoHHbIH apxuB gokymenToB KyoIl'Y http://docspace.kubsu.ru/

6. MeToanueckue yKazaHusi 1Jis1 00y4arOUUXCH 10 0CBOEHHIO TUCUMUIITIMHBI (MO1YJIA)

Jlexnus:

Pabora Ha nekuuMu SBISETCS OYCHb BAXKHBIM BHJIOM CTYJICHUECKOW IESTEIBHOCTH IS
U3y4YeHUs TUCLUIUIMHBIL, T.K. HA JIEKLIUU IPOUCXOAMUT HE TOJIBKO COOOILEHNE HOBBIX 3HAaHUI, HO U
cucTeMaTH3anusa U 0000IIeHNe HAKOIUICHHBIX 3HaHWH, (OpMUpOBaHHE HA UX OCHOBE MJCHHBIX
B3IVIAJI0B, YOEKICHUH, MHUPOBO33PEHUS, DPa3BUTHE I103HABATEIbHBIX M MPO(EeCcCHOHATBHBIX
UHTEpPEcOB. JIEKTOp OpUEHTUPYET CTYAEHTOB B yueOHOM Mmarepuasie. Kparkue 3anucu jaexuui
(KOHCIIEKTHPOBAHHUE) IOMOI'aeT YCBOUTh MaTepHall.

Hanucanue KoHCIIEKTa JIGKIMA: KPaTKo, CXEMaTH4YHO, MOCJIEIOBATEIbHO (UKCHPOBATDH
OCHOBHBIC IIOJIOXKEHHUS, BBIBOABI, (OPMYIMPOBKH, OOOOLIEHMS; [OMEYaTh Ba)KHbIE MBICIH,
BBIJICJIATH KIIFOUEBBIE CJIOBA, TEPMUHBI. KOHCIEKT JTydIiie moapa3AeisTh Ha MyHKTHI, aparpadsl,
cobmoias KpacHyr cTpoky. [IpuHuIMOUManpHbBle MecTa, ompeneseHus, (GopMyibl ciexyer
COIIPOBOXKJATh 3aMEUAaHUSMH: «BAXKHO», «OCO00 BAXXHO», «XOPOIIO 3alIOMHUTH» U T.II. WIH
HoJYepKuBaTh KpacHoW pyukoil. ILlenecooOpazHo pa3pa®oTaTte COOCTBEHHYH CHUMBOJMKY,
COKpAILEHUSI CJIOB, YTO II03BOJIMT CKOHLEHTPUPOBATh BHHUMAHUE HAa BAXKHBIX CBEICHUSIX.
[TpocnymmBanue 1 3aMuCh JIEKIUU MOXHO IPOU3BOIUTH MPH MIOMOLIY COBPEMEHHBIX YCTPOUCTB
(mukrooH, HOYTOYK, HeTOYK W T.1.). PaboTas Hajg KOHCIIEKTOM JIEKIMH, BCErjaa CileayeT
UCIIOJIb30BaTh HE TOJIBKO YUEOHHK, HO U Ty JINTEPATypy, KOTOPYIO JOMOJHUTEIBHO PEKOMEH10BaJI
JEKTOp, B TOM 4HCIE NEpUOJAMYECKHE H3JIaHUS COOTBETCTBYIOLIEH HampasieHHocTu. Ilo
pe3yiabTaTtaM paboThl ¢ KOHCIIEKTOM JIEKLIUH CJIelyeT 0003HaYUTh BOIIPOCHI, TEPMUHBI, MaTepHa,
KOTOpBIA BBI3bIBAET TPYAHOCTH, MOMETUTHh W IONBITaThCA HAMTH OTBET B PEKOMEHIYEMOM
autepatrype. Ecim caMmocTosTenbHO He ynaeTcs pa3o0paThCsi B MaTepuane, HeoO0XOAUMO
chopMyIHpOBaTH BONPOC M 334aTh IMPENOJABATENI0 HAa KOHCYJIbTAllMM, Ha OOIIEHUH B
KOHTaKTHBIE yachl. JIEKIIMOHHBIN MaTepHuan sBisieTcss 6a30BbIM, C KOTOPOro HEOOXOIMMO HAa4yaTh
OCBOEHHUE COOTBETCTBYIOIIETO pa3zesia Win TeMbl. [1aH MoAroTOBKY K JEKLUU:

— O3HAaKOMMTBCS C TEMOM JIEKIIUU

— O3HAKOMMTHCS C MIPEITIOKEHHBIMUA BOIIPOCAMU

— U3Y4YUTh COOTBETCTBYIOIIMNA MaTepHa

— O3HAKOMMTHCS C JIUTEPATypoi IO TeMe
IIpakTH4eckue padoThI

B npornecce noaroToBku K mpakTHUecKol paboTe HEOOXOAMMO 03HAKOMUTHCS ¢ paboyeit
OporpaMMOil TUCHMIUIMHBI, TeMaMHM U IUIaHAMU NPAKTUYECKUX 3aHATUH, yAenss ocoboe
BHUMaHUE LEJNSIM M 3aJadaM, CTPYKTYpe U COJEp’KaHUIO TUCIUIUIMHBI, MPOBECTH aHaIHU3
OCHOBHOHM yu4eOHOI JuTepaTypsl, Mociae 4ero padboTaTh ¢ peKOMEHJOBAHHOW JIOTOJIHUTEILHON
autepaTypoil. [Ipy yCTHOM BBICTYIUIEHHH IO KOHTPOJIBHBIM BONPOCAM MPAKTUUYECKOTO 3aHATUS
HYKHO M3JIarath (He YMTaTh) MaTepHall BEICTYIUICHHs cBO0O01HO. HEe00X011MMO KOHIIEHTpHPOBAThH
CBOE BHUMaHHE Ha TOM, YTO BBICTYIUICHHE OOpAIlleHO K ayJUTOPUH, a HE K MPEenoJaBaTeito, T.K.
3TO 3HAYMMBIA aCHEeKT NpPo(ecCHOHANBHBIX KoMmmeTeHIH. [1o OKOHYaHMM NPaKTHYECKOTO
3aHATHS CIIEAyeT IOBTOPUTH BBIBOJIbI, CKOHCTPYMPOBAHHBIE B X0JI€ YCTHOT'O OIpOCa, MPOCIeIUB
JIOTUKY MX IOCTPOEHHUS, OTMETUB IOJIOXKEHHMS, JIEKalIMe B MX OCHOBE. [ 3TOro B TeueHHE
oIpoca JpYrux y4aluxcs clefyeT JieaTh NoMeTKH. bonee Toro, B ciiyyae HETOUHOCTEH U (MIIH)
HEMOHUMAaHUsl KakKoro-mubo BoOIpoca MPOWUICHHOTO MaTepuana CleayeT oOpaTHThCS K
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MPernoAaBaTeNto sl TOJTYYEHUS HEOOXOAMMOW KOHCYJIbTAIMM M Pa3bICHEHUS BO3HUKIIEH
cutyauuu. Cxema MoAroToBKH K MPaKTUYECKUM paboTaMm:
— O3HAKOMHTbHCS C TEMOM, IIENIbI0 U 3a/1ad4aMH pabOThI
—  PaccMOTPETH MPEIIOKEHHBIE BOIPOCHI
— H3YYUTh JEKUHUOHHBIN MaTepHall, OCHOBHYIO U JIONOJIHUTEIBbHYIO TUTEPATYPY
— O3HAaKOMMUTBCS C33aJaHUSAMU U XOJOM UX BBIIOJIHEHUS
— O3HAaKOMMTBCS C 000PYI0BaHUEM 3aHATHS
—  BBINOJHUTD 33/1aHUSI B COOTBETCTBUU C XOJIOM padOThI
— TNHCBMEHHO 0()OPMUTH BBIMOIHEHHYIO padoTy
— IOABECTH UTOT U CAENIATHh CTPYKTYPUPOBAHHBIE BBIBOJIbI
CamocrosiTenbHas padoTa
CamocTosTenbHast padoTa CTYJEHTOB TUCHUIUIMHE OCYIECTBIISIETCS C LENbIO YIITyOJIeHus,
paclMpEeHHs, CUCTEMAaTU3alMyd U 3aKPEIUICHUS IOJIYYEHHBIX TEOPETUUYECKUX 3HAHUM,
(dbopMUpPOBaHUSA YMEHUI HCIOIb30BaTh JOKYMEHTALMIO M CHELMAIBHYIO JINTEPATYPY, PA3BUTHS
MO3HABATENIbHBIX CIIOCOOHOCTEH W aKTUBHOCTH, a Takke (POPMHUPOBAHUS CAMOCTOSTEILHOTO
MBIIUIEHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpealln3alllu,
pa3BUTHSL HCCIENOBATENbCKUX yMeHHH. [lepen BBIMONMHEHHEM CaMOCTOSATENbHONH pPabOTHI
HE00X0IMMO YETKO IMOHUMATH IeNH U 337auu pabOThl, CPOKH BBIMOJIHEHUS, OPUEHTUPOBOYHBIN
00BeM, OCHOBHBIE TpeOOBaHHUs K pe3yJIbTaTaM paboThl, KpUTEPUU OILICHKU. BO BpeMsi BbINOJIIHEHUS
CaMOCTOSATENIbHOW paboThl TpenojaBaTelb MOXET MPOBOAUTh KOHCYIbTaluu. KoOHTpoib
pE3yJIbTaTOB CaMOCTOSITENIbHON pPabOThl CTYIEHTOB MOKET OCYIIECTBISTHCS B NMHUCHMEHHOI,
YCTHOW WJIM CMEIIAHHOH QopMme, ¢ TPEICTaBICHHEM IPOIYKTa TBOPUYECKOW AeATEeIhHOCTH
cTyneHTa. B kauectBe ¢popM M METOJ0B KOHTPOJISI CAMOCTOSITEIbHON pabOThl CTY/IEHTOB MOTYT
OBIThH MCII0JIB30BAHBI CEMUHAPCKUE 3aHATHSI, KOJJIOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTUETHI,
KOHTpPOJIbHbIE paboThl U Ap. KpuTepusMu OLIEHKH pe3yJbTaTOB CAMOCTOATEIbHOUW pPadOThI
CTYZICHTa SIBJISIFOTCS: YPOBEHb OCBOEHHS CTYJCHTOM Y4eOHOro MaTepHualia; YMEHHUs CTyJeHTa
UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS MPU  BBHINOJHEHWHM WHAMBUAYAJbHBIX 3aJaHUN;
000CHOBAaHHOCTb U YETKOCTh M3IJIOKEHHsI OTBETa; O0(OpMIIEHHE MaTepuana B COOTBETCTBUU C
TpeOOBAHUSAMHU.
[l1an noAroToBKM:
— H3Y4YUTb COOTBETCTBYIOLIUH JICKIIMOHHBIA MaTepra
— HW3Y4YUTh OCHOBHYIO JINTEPATypy IO TEME
— HW3YYUTh JONOJHUTENBHYIO JINTEPATypPy IO TEME
— 0o(OpMHUTH BBIOJHEHHYIO pabOTy MUCBMEHHO WJIM B BHJE MPE3CHTAlUU B
3aBUCUMOCTH OT 3a/IaHUS
— clenaTb CTPyKTYPUPOBAHHBIC BBIBObI
IHoaroroBka K 3K3aMeHy
[Ipu moAroTroBke K 3K3aMeHY HEOOXOIMMO OPUEHTHPOBATHCS HA KOHCIEKTHI JIEKIIHH,
pabouyro mporpammy JAUCHUHUIUIMHBI, HOPMAaTUBHYIO, YUeOHYIO U PEKOMEHAYEMYIO JIUTEpaTypy.
OcHOBHOE B ITOATOTOBKE K C/1aye 3K3aMeHa — 3TO [IOBTOPEHUE BCETO MaTepuaia AUCLUIIINHBI,
0 KOTOPOMY HEOOXOJIMMO cAaBaTh 3K3aMeH. [Ipu MoAroToBke K clade dK3aMeHa Bech 00beM
paboTel HYXHO paclpeiensiTh pPaBHOMEPHO 110 JHSM, OTBEACHHBIM Il IOATOTOBKH,
KOHTPOJIMPOBATh Ka)/bIi J€Hb BBHIMOJIHEHHE HAMEUEHHOW paboThl. B mepuoj moAroToBKH K
9K3aMeHY CTyJIEHT BHOBb 00paIaeTcs K y>xe H3y4deHHOMY (IIpoiiieHHOMY) y4eOHOMY MaTepHaiy.
[TonroroBka BKIIOYaeT B ce0s TPU dTama: caMOCTOSITENbHas paboTa B TEUYEHHE CEMECTpa;
HEIIOCPEICTBEHHAs ITIOATOTOBKA B JHU, IPEAIIECTBYIOIINE 3K3aMEHY 110 TEMaM Kypca; TOATOTOBKA
K OTBETy Ha 3aJaHus, coJepkammecs B Owuierax. DK3aMeH MPOBOJUTCS IO Ouiieram,
OXBaTBIBAKOIIUM BECh IPONICHHBIN MaTepual JUCLHUIUIMHBL, BKJIFOYasi BOIIPOCHI, OTBEICHHBIE JUIS
CaMOCTOSITENILHOTO UW3ydeHus. J[ns ycmemrHoW coauM ykasaHHbIE B pabouedl mporpamme
dopMupyeMble KOMIIETEHLIMM B pE3yJbTaT€ OCBOEHUS JIUCHUIUIMHBI JIOJDKHBI  OBIThH
MIPOJIEMOHCTPUPOBAHBI.



Jlns ycnemHoi ciaun sKk3aMeHa CTyA€HThI JOJKHBI IOMHUTD CIEyIOLIee:

— K OCHOBHBIM TMOHSTHUSAM M KaTETOPUSM HYKHO 3HATh OIpeEJeNieHusi, KOTOpbIe
HEOO0XOIMMO MOHHMMAaTh U YMETh MOSICHSTH; MPH IMOJATOTOBKE K 3K3aMeHy TpeOyeTcs MOMUMO
JEKIIMOHHOTO ~MaTrepuaja, MpPOYMTaTh €lle HECKOJbKO Y4YeOHUKOB IO JAMCLHUILIMHE,
JOTIONIHUTEIbHBIE HWCTOYHUKHU, TPEUIOKEHHBIE JJIsl M3yYEHUs B CIUCKE JIMTEpaTyphl;
CEMUHApPCKHE 3aHATUS CIOCOOCTBYIOT IMOJYYEHHIO OOJiee BBICOKOTO YpPOBHSI 3HAHHUU U, Kak
CJIEJICTBUE, NTOYYEHHE IK3aMEHA;

— FOTOBUTHCS K 9K3aMEHY HY>KHO HAUMHATH C MIEPBOI JICKIIMH U CEMUHApa, a He BIOMpaTh
TaK Ha3blBaEMbIH «IITYPMOBOH METOI», MpU KOTOPOM MaTepHall 3aKpeIuisieTcss B NaMsITH 3a
HECKOJIBKO TOCJIETHUX 4YacoB U AHEH mepex 3adeToM. [lpu olleHMBaHWM 3HAHUN CTYAECHTOB
IpenoaaBaTeslb PyKOBOJCTBYETCS, IPEXKIE BCEro, CIEAYIOIMMU KPUTEPUSMU: NPABUIBHOCTH
OTBETOB Ha BOMPOCHI; TMOJHOTA W JIAKOHUYHOCTH OTBETA; CHOCOOHOCTh MPaBUIIBHO
KBaTM(PHUUUPOBATh (PAKTBI M OOCTOATENILCTBA, AHAIM3UPOBATH CTATHCTUYECKHE JAaHHBIC,
OpUEHTUPOBAHUE B JIUTEPATypE; 3HAHHE OCHOBHBIX MPOOIeM Y4eOHON AUCHUIUIINHBI; TOHUMaHKe
3HaYMMOCTH y4eOHOU AMCUUIUIMHBI B CUCTEME; — JIOTMKA U apIyMEHTUPOBAHHOCTD M3JIOKECHHUS;
KyJIbTypa oTBeTa. Takum 00pa3om, Mpu MPOBEICHUH HK3aMEHa IPENo/IaBaTeNb Ye/IsIeT BHUMAHNE
HE TOJILKO COJICP)KaHUIO OTBETA, HO U (JOPME €ro U3JI0KEHHS.

IMoaroroBka npe3eHTaAMIA:

—3HAKOMUTHCS C TEMO, LIEIbIO U 3a1a4aMu

—COCTaBUTh IJIaH IPE3EHTALIUN COTJIACHO OCBOEHHOMY TEOPETUYECKOMY MaTepuaiy

—MpPOU3BECTH TOUCK B JIEKIIMOHHOM MaTepuane, OCHOBHOH U JIONOJHUTEIbHOI
auTepaType pakTH4ecKoro MaTepuasa 1o Teme

—MPOU3BECTHU MOUCK WUTIOCTPATUBHOTO MaTepHasia B CeTH "UHTEpHET"

—COCTaBUTh MPE3EHTALIMIO TP OMOIIHU creluanu3upoBanHoro [10

—COCTaBUTh JIOKJIa/1 [10 WJUTFOCTPATUBHOMY MaTepuaiy Mpe3eHTaluu

—OTpPEeNeTUPOBATh MPE3EHTAIIHIO TTepe] cauei

B ocBoeHMM  OUCHMIUIMHBI  MHBAIUWAAMM U JMIAMM €  OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU3JIOPOBBSl  OOJIbIIIOE 3HAUYEHHWE WMEeT WHAMBHIyalbHas yueOHas pabora
(KOHCYJIbTALIUK) — IOMIOJIHUTENIbHOE Pa3bsiCHEHUE y4eOHOro MaTepuara.

NnnuBuayanbHble KOHCYJBTAlMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (PakTOpoOM,
CHOCOOCTBYIOLINM MHAWBUAYAIN3AUN OOYUYEHHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM U OOy4arolmMMCs HWHBAIMIOM WJIA JUIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI.

7. MaTepuajibHO-TEXHU4YECKOe o0ecredeHne 1o JUCHUIIuHEe (MOIYJII0)

I[To BcemM BuaaMm y4YeOHOW JEATEIBPHOCTH B paMKaxX JUCHUIIIMHBI HMCIIOIB3YIOTCS
ayJIMTOpUH, KaOMHETHl U JTa0OpaTOPUH, OCHAIICHHBIC HEOOXOIUMBIM CIEIUATH3UPOBAHHBIM U
J1a00paTOPHBIM 000PYIOBAHUEM.

HaunmeHoBaHHe CTICIUATBHBIX OCHAIIEHHOCTH CTIEIUATBHBIX IMepedeHpb TUIIEH3MOHHOTO
MOMEUICHHI MOMEUICHH I POrPaMMHOT0 00eCIICUCHHsI

VYueGHble ayUTOPHU st | MeGenb: yueGHas MeGenb Microsoft Windows
MIPOBEICHUS 3aHATHIA JTEKIIUOHHOTO | TeXHUUECKHe CPe/ICTBA O0yUCHHMS: Microsoft Office
THUMA 9KpaH, MPOEKTOP, KOMIBIOTEP
VueGHble ayIUTOPHU st | MeGenb: yueGHas MeGenb Microsoft Windows
TIPOBEJCHUS 1abOpaTOpHBIX paboT. | TexHuuecKue cpesicTBa 00ydeHHUS: Microsoft Office
Jlaboparopus 412, 414 9KpaH, IPOEKTOP, KOMIIBIOTEP

Ob6opynoBanue:1adopaTopHoe

MHKPOOHOJIOTHYECKOE 000pyI0BaHUE

Jlia  camocToATenbHOW  paboThl  OOyyarommxcs MPeAyCMOTPEHBbl  MOMEICHMUS,
YKOMITJIEKTOBAaHHbBIE CHEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKOH ¢
BO3MOXHOCTBIO IIOAKIOYCHUA K CCTH ((I/IHTepHeT» 1 obecrieyeHueM AO0CTyIIa B DJICKTPOHHYIO
nH(})OPMAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.



HanmMeHnoBanue OcCHalIlIeHHOCTb TOMEIIEHUH JUIsSl CAMOCTOSITENIbHOW PabOThI Ilepeuens
MIOMELEHUH 115t o0y4aromuxcst JIMLIEH3HOHHOTO
CaMOCTOSTENILHOM paboThI IIPOTrPaMMHOTO
00yJarommxcs obecrnieueHHs
[Momemienne st | Mebenb: yueOHas Mebenb Microsoft
caMocTosiTenibHOU paboThl | KoMmmiekt —crnernuanu3upoBaHHod Mebenu: KommbioTepHbie | Windows
o0yJarommxcs CTOJIBI Microsoft Office

(amTanmpHBIN 3a1 HaydHOU
OuONMMoTEKN)

OGopynoBaHUe: KOMITBIOTEpHAS TEXHHKA C IMOJKIIOYCHHEM K
HHOOPMAIIMOHHO-KOMMYHUKAMOHHON cetn  «WHTepHET» U
JOCTYIIOM B 3JIEKTPOHHYIO WH(POPMALMOHHO-00Pa30BaTEIHFHYIO
cpemy 00pa3oBaTenbHOM OpraHu3aIIH, BeO-KaMepHl,
KOMMYHHUKaIIMOHHOE 000pyZ0BaHKe, obecreynBaroliee A0CTYII
K CEeTH HHTEpHET (IIPOBOAHOE COCIMHEHHE U OEeCIpPOBOJHOE
coenunenue mo rexHonorud Wi-Fi)




