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1. IlepeyeHb MIAHHPYEMBIX Pe3yJbTATOB 00y4YeHHMsS MO JUCIHHUILINHE, COOTHECEHHBIX C NMJAHHMPYEMbIMHM Pe3yJbTATAMU OCBOEHMS
00pa3oBaTeJILHOM POrPaAMMBI.

B pesynbTare ocBoeHUs1 00pazoBaTeIbHON MPOTrPaMMBbl CHIEIMATUTETA 00YYAIOUIHICS JODKEH OBJIAICTh CIICAYIOIMMU Pe3yIbTaTaMH 00yYEHHS

10 JUCHUILINHE:

KOI{ 1 HAUMCHOBAHUEC
KOMIICTCHIIMH

KOI[ U HAUMCHOBAHUC MHAWKATOPpA
JOCTHXKCHUS KOMIICTCHIIUNU

[Tnanupyemsie pe3ynbTaThl 00yYeHHUS
(meckpunTophl)

OIIK-4

CnocoOeH npuMeHSTh
METO/Ibl OMOMHIKEHEPUU U
OMOMH(POPMATHKY JJIS
MOJTyYCHUS] HOBBIX 3HAHWH U
JUTSL TIOJTYYEeHUS
OMOJIOTHYECKUX OOBEKTOB C
I[eJICHAIPaBICHHO
W3MCHEHHBIMH CBOHCTBAMH,
MPOBOANTDH aHATH3
pe33yJIbTaToOB U
METOJUYECKOTO OTbITA
WCCIIETIOBAHUM, OIPENICIIATh
MPAKTHYECKYI0 3HAYUMOCTh
WCCJICIOBAHMSI METO/IBI

OIIK-4.1.

[IpumeHeHne MeTo10JI0TUH
OMOUHKEHEPUU U
OnonH(POPMATUKHU B 00JIaCTH
TE€HETUYECKON MHKEHEPHUH

3HaTh:

MPUHIIMIIBI, JISKAIUE B OCHOBE HCKYCCTBEHHOTO Mpeo0pa30oBaHus T€HETHYECKUX JIEMEHTOB,
CIIOCOOBI BBIJICTICHHUS, UICHTH(PUKAIINHN, CCKBCHHUPOBAHUS, MOAU(PUKAIIUU ¥ UHTETPAIlUU
T€HOB; CBOICTBA U TUIIbI AKTUBHOCTH OCHOBHBIX ()epPMEHTOB, UCIIOJIb3YEMbIX B METO1aX
FEHETUYECKON MHKECHEPHH.

Ymern:

MPUMEHSTH 001enpo(dheCCUOHATLHBIC 3HAHUS TTPH IIAHUPOBAHUH SKCIICPUMEHTOB B 00JIaCTH
F€HETUYECKON MH)XEHEPUHU; BBIJIEIATh TEHETUUECKUI MaTepHall U3 pa3InuHbIX
OMOJIOTUYECKUX 0OBEKTOB, MPOBOAUTH €TI0 PECTPUKIIUIO U AIEKTPOPOpeTHIecKoe
pasJiesieHne; COCTaBIATh TeHETHYECKHe KapThl, CekBeHUpoBaTh Ppparmentsl JJHK;
CHUHTE3UPOBATH OJIMTOHYKJICOTHU/IHBIE TIOCIEOBATEIIbHOCTH XUMUYECKUMH U
(bepMEeHTaTUBHBIMH METO/IaMU; IEPEHOCUTh T€HETHYECKHI MaTeprall Ha MeMOpaHHbIE
HOCHUTEJIH U MPOBOJUTH €T0 THOPUAN3AIIMIO C MEUEHHBIMHU 30HaMU;

Baaners:

YMEHUSMH, ITO3BOJISIOIIMMH C BBICOKOW CTEMEHbI0 CAaMOCTOSTEIFHO OCBAaMBATh HOBBIE
METOJIbI U TIOJIXO/IbI, KOTOPBIE UCIIONB3YIOTCS B 00JIaCTH TeHETUUECKO HHKEHEPUH;
OCHOBHBIMH METOJIaMHU TTPOBEACHUS IKCIIEPUMEHTATIBHBIX UCCIEA0OBAaHUHN B 00JIaCTH
TeHETUYECKON MH)KEHEepUHU




2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Huctumnmaa  «['eHeTHYeckass HMHXXEHEpUs» OTHOCUTCS K  00s3aTeNbHON  YacTu
obpazoBarenbHO nporpammel ceruanuteta (b1.0.29) n nuzyuaercs Ha 5 Kypce B 9 cemecTpe.

B wMerogmueckoMm IlaHE JMCHUMIUIMHA ONHUPAETCA Ha JJIEMEHThl KOMIIETECHIIMH,
chOpMUPOBAHHBIE MPH HU3YYEHUHU IUCHUIUIMH «MonekynspHas Ouojiorus», «buoxumusy,
«O06mas  Oumonorus», «Mukpodbuonorus», «Xumus bABy», «buoxumus», «MaTpuyHbe
MpoLecchl B OMOJOrMYecKUX cuctemax». [lomydeHHble B Ipolecce H3YYeHHs AUCLUIIIMHBI
«[eHeTnueckass WHXEHEpUs» 3HAHUS, YMEHUS M HABBIKM MOTYT OBITh HCIIOJIb30BAaHBI IPU
MPOXOXKJICHUH TPOU3BOJCTBEHHONW IIPAaKTUKH, a TaKK€ IIPU BBIIOJHEHUHU BBITYCKHON
KBAJTHM(PUKAIIMOHHOHN paboTHI.

3. O0beM AUCHHUIIIMHBI

Bceero,

Bun yuebHo# paboThl 3E/aKaneM. 1acoB

OO0uas Tpy10€eMKOCTb 1M CHUILTHHBI 4/144

(3a4eTHBIX eAMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi pa6oTa ¢ npenojaBaresiem: 62
3aHATHS JISKIITMOHHOTO THUIIA 18
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEMHUHApPHI, TPAKTHYCCKHUE 3aHATHUS (B TOM YHCIIC MPAKTHICCKAS 36

MOATOTOBKA)™

nabopaTopHbIe PabOTHI (B TOM YHCIIC MTPAKTHUYECKAs TOJITOTOBKA) -

KypcoBoe npoektupoBanue (KP wu KII) -

KCP 8

APYruc BUbL KOHTaKTHOM pa6OTLI -

CamocrosiTesibHas padoTa 55

®opma tekyuiero koutpoas (Kp, pedepar, PI'P, acce) -

®opma npome:xyrouHnoii arrecraumnu (KP, KII , 3auer, sx3amen) Jx3amen (27)

4. Conepsxkanue QUCHUIIUHBI.

4.1. Pa3geipl AMCHHUILINHLI H BUABI 3aHATHIA.

3ausaTusa
CEMHHApPCKOT0
THIIA,
aKaJeM. 4achl

Ne HanmenoBanue
1'[/1'[ pa3zlena JUCIHUITIINHBI

3aHATHS JICKIIMOHHOTO THIIA,
aKaJieM. 4achl
CamocTosiTenbHas pabora,
aKaJieM. 4achl
dopMHUpyEeMbIe KOMITETECHIUN
dopmupyeMble HHIUKATOPHI

CeMuHapbl W/Umn
MPAKTUIECKUE 3aHIATHS
JlaboparopHsie pabOTHI

N
1
(9]

1. | 'eneTnueckast UHXKEHEPHS, €€ 2 OIIK-4 | OIIK-4.1
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OCHOBHBIE HHCTPYMEHTBI U OOBEKTHI.
OcCHOBHBIE 3TaIbl TEXHOJIOTUH
pekomOuHaHTHBIX JIHK.
2. | BHexpoMocoMHBIE (PaKTOPHI 3 4 - 5 OIIK-4 | OIIK-4.1
HACJIEICTBEHHOCTHU U UX
HCI0JIb30BaHUE B KaUECTBE
BEKTOPHBIX CHCTEM.
3. | Bupycsl, parMuubl, KOCMUIH, 2 4 - 5 OIIK-4 | OIIK-4.1
(ha3MuIbl, TPAHCTIO30HBI U X
HCIOJIb30BaHUE B KaYECTBE
BEKTOPOB.
4. | Cucrema pecTpUKIMU-MOIUpHUKAIUHN | 2 4 - 6 OIIK-4 | OIIK-4.1
OakTepuanbHON KIETKH.
Knaccudukanus, HOMEHKIATypa U
MIPUMEHEHHUE PECTPUKTA3.
5. | Pasnenenue ¢pparmenTor JJHK 2 4 - 8 OIIK-4 | OIIK-4.1
MeTo10M 3ekTpodopesa. [lynbe-
anekTpodopes. CekBEeHUPOBAHUE
JIHK.
6. | Knonuposanue JIHK in vivo. 2 6 - 10 | OIIK-4 | OIIK-4.1
bubnuorexu renomuoit JJHK u
kJIHK. Xumuueckuii cuHTe3
OJIMTOHYKJIEOTHOB.
7. | Knonuposanue JIHK in vitro. 2 6 - 4 OIIK-4 | OIIK-4.1
[TonumepasHas 1ienHas peaxkuusl.
8. | Metoasl TpaHChOpMaLIUU 3 4 - 12 | OIIK-4 | OIIK-4.1
OpPraHHU3MOB
4.2. 3aHATHSA JIEKIIUOHHOTO TUIA.
Ne
Pasnena HaumeHoBaHMe TeMBbI O6bveM, | lHHOBanMOHHAs
U KpaTKOe Co/IepKaHNe 3aHATUS aKaJl.yachl dbopma
JUCITUTLIAHBI
1 l'enemuueckas undicenepus, ee OCHOGHbIE 2 J

uncmpymenmsi u 06vexmol. OCHOBHbIE IManvl
mexnonocuu pekomournanmuvix JJHK.

BBGZ[GHI/IC. (DYH,I[aMCHTaHLHLIG OTKPbITHUA,
IIpuBCALINC K BO3HHUKHOBCHHIO TeHETUYECKOH
uHxeHepun. V3yueHune OaKTepHANbHBIX PEILTUKOHOB




U BbyICTICHHEC (DEPMEHTOB, pPACHICTUIIONINX U
cummBatomux  mousiekynsl  JIHK.  T'enerunueckas
TpaHcopmanus MHKpoopraHuzMoB. OmnpeaeneHue
TEHETUYECKOM WHXCHEPUH, ee OCHOBHBIE
WHCTPYMEHTBI #  00BekThl. (OCHOBHBIE  3Tambl
TEeXHOJIOTHH peKoMOMHaHTHBIX JIHK.

Brexpomocomnvie pakmopwi HaciedcmeeHHocmu
U UX UCNOTb308AHUE 8 Kayecmee BeKMOPHBIX
cucmem.

BekTopHbie CUCTEMBI. BuexpoMocoMHbIe
(hakTOpbl HACIEICTBEHHOCTH MPOKAPUOTHICCKUX
OpPraHM3MOB: IUIA3MUABI U SNUCOMBI. DOpMBI
CyII€CTBOBaHUS I1a3MHU B KJIETKE.
HecoBmectumocts  mnasmuj.  DOyHKUMH U
MPOUCXOKACHHUE TUIa3MU. MeToabl BbIIEICHUS

TUTa3MUI: yJIbTpaleHTpudyrupoBanme B
rpaJiueHTE MJIOTHOCTHU B MIPUCYTCTBUHU
UHTEPKAIMPYIOIIErO0  KpacuTens,  IIelouYHas
AKCTPAKITHSL.

Bupycovl,  ¢aemuovl,  kocmuowl,  ghazmuosi,
MPAHCNO30HbL U UX UCNOTb30BAHUE 8 KAYechge
BEKMOPO8

Bupycel 1 UxX mpuMEHEHHE B KaYECTBE BEKTOPOB.
®darMupl, KOCMUABI, (a3Muabl. TPaHCIIO30HBI U
WX HCIIOJIb30BaHWE B KadecTBE Marepwaa s
KOHCTPYUpPOBaHUS BEKTOpoB. CpaBHUTeNbHAs

XapaKTePUCTHKA BEKTOPHBIX CHCTEM.
DKCHpecupyroue BEKTOPHI.

Cucmema pecmpuryuu-mooupurayuu
bakmepuanbHoll KIemKU. Knaccugpuxayus,
HOMEHKIAmMypa u npuMeHenue pecmpuxmas.
depMeHTHI TeHETHYECKON UH)KEHEPUH.
Pectpukrassrl. Cucrema PECTPUKLINHN-

monupukanmu. Knaccupukanus 1 HOMEHKIATypa
pectpukras. [locTpoeHrne pecTpUKIIMOHHBIX KapT
mounekyn JIHK. JIHK-nmura3sl, [IHK-nonumepassl,
obpatHas TpaHckpunrtaza, PHK-monumepassi,
HYKJI€a3bl, TepMUHAJIbHas
JIe30KCUHYKJICOTUIUATPaHCepasa, IEJIOYHBIC
docdaraspl, TOTUHYKICOTHAKINHA3A.

Pazoenenue  ¢pacmenmos  JJHK — memooom
anekmpoghopesa. Ilynvc-anekmpoghopes.
Cexeenuposanue /[HK.

Paznenenune ¢dparmentoB JIHK. 3Bnextpodopes:
MeToabl U obopynoBanue. Ilynbc-anexrpodopes.
CekxBeHHpPOBaHHE JHK: XUMHUYECKHUI u
(hepMEHTAaTUBHBIN METOIbI.

Knonuposanue JIHK in vivo. bubiuomexu
eevomuou JIHK u x/{HK. Xumuueckuii cunmes
OJIUCOHYKIEOMU-008.

KnonupoBanne JIHK in vivo. Ilortran-
KJoHupoBaHue. bubmmoreka renomuoi JIHK.
XWMHUYECKUH  CHUHTE3  OJIMTOHYKJIEOTHJIOB B




TOMOTEHHBIX M TETEPOTrE€HHBIX  CHCTEMax.
[Tonyuenue KOMIUIEMEHTAPHBIX JHK.
bubmmnorexku kJIHK.
7 Knonuposanue JI[HK in vitro. I[lonumepasnas 2 JI
YEenHas peaxkyusi.
Knouuposanue JHK in vitro. llonumepasznas
nenHas peakuus. TpeOoBaHMs K MaTepuaiam,
ruk [P, apdexruBrocTs T11IP.
8 Memoowvl mpancgopmayuu opeanuzmos 3 J
Mertonsl TpaHcpopmaruu OpraHu3MOB
pa3NIMYHBIX cUTeMaThdeckux rpymmn. OToop u
cenekiust  TpaHchopmanToB.  ['eHeTHueckue
Mapkepsl. YelnHOUHbIe BEKTOPBL. D(PPEeKTUBHOCTD
TpaHncopmanui. MexayHapoaHbIE OrpaHUYCHUS
Ha NPUMEHEHHE OIPEAEIICHHBIX 3KCIIEPUMEHTOB.
MeTtonbl XpaHeHHs ¥ IOAEPKAHKS T€HETUUECKOU
crabmwibHOCcTH TIpoaylieHTOB BAB. IlepcnexkTuBs
pPa3BUTHS TEHETUUECKON HH)KEHEPUH.
4.3. 3aHATHS CEMUHAPCKOI0 THIIA.
4.3.1. CemuHapbl, NpaKTHYeCKHE 3aHATHS.
No
HaunmeHoBaHME TEMBI O0nem, HMNunoBannonHas
pasieia U KpaTKOE COACPKAHNE 3aHATHUS aKaJl. 4achl dbopma
JUCUUTUINHBI
1 MaremMaTtnuyeckue MeTObI aHalIn3a 4 MI
nociegoBareapHoctei JJHK
2 I'enetnueckue 3a001eBaHMS YEIOBEKA U UX 4 Kpyrusbiii cron
JIMarHOCTHKA
3 I'enoTepanus HacneICTBEHHBIX 3a00I€BaHUI 4 I'pynnooe
00CYyKJIeHHE
4 Mexnynapoanas nporpamma «I'eHom denoBeka» Kpyrusiii cron
5 I'eHOMHAas1 TAKTUIIOCKONUS I'pynmosoe
o0cyxaeHne
6 Paznenenue ¢pparmenros JJHK meronom 6 Macrep-knacc
anekTpodopesa.
7 Pectpuxiuonnsiii ananus npenaparos JTHK. 6 Macrep-knacc
8 [IpaBuna paboThl ¢ pEKOMOUHAHTHBIMHU 4 ['pynmoBoe
OpraHu3MamH. o0CyXJeHHe
4.3.2. JlabopaTopHble padoThl
Y4eOHbBIM MJIAaHOM HE TPeLyCMOTPEHHBI.
4.4. CamocTosiTesqibHasA padoTa 00y4arOIMXCsl.
Ne
pasiena [Tepeuenb BOIpOCOB 1J1st O6pewm, dopma
CaMOCTOSITEJIBHOTO U3y4EHUs aKaJl. 4yachl | KOHTPOJIS
JUCITUTUTUHBI
1 ['eneTnueckre HapymIEHUs] MUTOXOHIPUIA 5 o




Ne
asrena [Tepeuenn BOIpOCOB 115t O6bewm, ®dopma
P CaMOCTOSITEIILHOTO M3y4eHUs aKaJl. 4yachl | KOHTPOJIS
JTUCIUTUTAHBI
2 [Iporeonuka. KonctpynpoBanue ruOpuIHBIX OCIKOB 5 )
I'enomuas uHxXeHEpUs 5 o
4 I'eneTHKa 11oJ1a U CLEIJICHHOE C I10JI0OM HACJIEJOBAHUE 6 o
5 banku reHoB ¥ reHOMOB. [ 'eHOMHBIE OMOIHOTEKH. 8 o
6,7 KionnpoBanue sMOpHOHOB M CTBOJIOBBIE KJIETKH: 10 o
CBOICTBA CTBOJIOBBIX KJIETOK, METO/IBI TIOJTYUYCHUS
CTBOJIOBBIX KJIETOK. TpaHCIUIaHTauus u
KIIOHHPOBAHHE.
7 DKosoro-reHeTnyeckue pucku ['M-texHosorui 4
8 BoiHOBOM reHeTUYECKUN KO 4
8 Crpaterust KJIOHUPOBaHUsI T€HOB IIPOKAPUOT U 8 )
JYKapHUOT: XUMUKO-(EPMEHTATUBHBII CUHTE3 T€HOB,
(EpPMEHTHBIN CHHTE3 CIOXKHBIX TCHOB.

5. IlepeyeHb y4eOHO-MeTOAMYECKOr0 ol0ecrmeYeHus: AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaKIIMXCS M0 TUCHUILINHE.

MeToaudeckue yKa3zaHus Uik 0OYYaroNIMXCs [0 OPTaHU3aIMHA CAMOCTOSATEIBHON PaboThI
10 JUCIMIUIMHE, BKIIIOYas TIEPEYCeHb TEM CaMOCTOSATEILHOW paboThl, (OPMBI TEKYILIETO
KOHTPOJISI TI0 JWCIMIUIMHE W TPeOOBaHWS K WX BBITOJHCHUIO Pa3MEIICHBI B 3JICKTPOHHOM
uH(popmanmonHo-oopazoBarensHoM cpene CIIOI TU(TVY) Ha caiire: https://media.spbti.ru

6.(1)01-121 OLHCHOYHBIX CPEACTB AJIA MPOBEACHUSA l'lpOMC)KyTO‘-IHOifI aTrrecranuu

Pe3ynbrarel NUCUMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMHU, €CIH Ul BCEX DIJIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) NOPOTOBBI YPOBEHb OCBOCHHSI KOMIIETEHIIMH HA TaHHOM
JTamne.

[IpomexyTouHas aTTecTanys o AUCHUIUIMHE TPOBOAUTCS B (pOpMeE dK3aMeHa.

K cpnaue sk3aMeHa JOMYCKAalOTCS CTYACHTHI, BBINOJHUBIIME Bce (DOPMBI TEKYILEro
KOHTPOJI.

DK3aMeH MpeayCcMaTpUBalOT BBIOOPOYHYIO IPOBEPKY OCBOCHMS NPEAYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLIUI U KOMIUIEKTYIOTCS BOIPOCaMH 10 MaTepuagaM y4eOHON AUCIUITINHBIL.
OTBeThl Ha IOCTaBJICHHBIE BONPOCHI JAOTCS B MUCbMEHHOM Bue. [1o uroram yctHoro orsera Ha
OwyieT mpemnojiaBareib OLEHUBACT 3HAHUSI CTYJ/IEHTA.

IIpn cpade dK3aMeH, CTYACHT IOJyd4aeT TPU BOIPOCA U3 IEPEUYHS BOIPOCOB, BPEMs
MOJIFOTOBKU CTYJIEHTa K YCTHOMY OTBETY - 710 30 MuH.

IIpumep BapraHTa BOIIPOCOB Ha K3aMEHE:

Bapuant Ne 1
1 Xumuueckuii cocraB u nepsuyHas crpykrypa JHK.
2. ITnasmuael. CBOMCTBA OaKTepHATBHBIX MIa3MK. [ eHeTHKA TIa3MHU/I.
3. TpaHCHO30HBI 3yKapuOT. /IByXKOMIOHEHTHAs! CUCTEMA TPAHCIIO30HOB.

@OoHJ OLIEHOYHBIX CPEJICTB MO IUCIUILIMHE NpecTabieH B [IpunoxennnNe 1


https://media..ru/

PeByHBTaTH OCBOCHHUA JUCHUIINIMHBI CYHUTAKOTCA HOOCTUIHYTBIMH, CCIHW JIA BCECX
3JICMCHTOB KOMHeTeHHI/Iﬁ JOCTUTHYT HOpOFOBHﬁ YPOBCHL OCBOCHHA KOMIICTCHIIMU HA JAHHOM
9TallC — OLCHKA «YAOBJICTBOPUTCIILHO».

7. llepevyeHb y4eOHBIX U3IaHUH, HE00X0AMMOM /1JI51 OCBOEHMS U CIUILIUH
a) meyaTHbIE U3TAHUSL:

1) JIstoun, b. I'enwt / b. JIbtoun; niep. 9-ro anrn. uzn. U. A. Kodbuaau u np., mox pex. /1.
B. Pe6pukosa. - M. : BUHOM. JlaGopatopust 3nanuii, 2011. - 896 c. - ISBN 978-5-94774-793-5.

2) llImua, P. Harnsoaas OMOTEXHONIOTHS U TeHeTu4eckast nmkenepus / P. llmug ; mep. ¢
HeM. A. A. Bunorpanosoii, A. A. Cunromuna ; nox pea.: T. I1. MoconoBoii, A. A. CunrommuHa. -
M. : BUHOM. Jla6opatopust 3nanwmii, 2014. - 325 c. : uin. - bubmumorp.: c. 294-316. - ISBN 978-
5-94774-767-6.

3) Texuuka 6e30maCHOCTH B MHUKpPOOHOJOrHYecKol jaboparopuu : YuebHoe mocodue /
. O. Bunoxonos [u ap.] ; MunoOpuayku Poccuun, Cankr-IletepOyprekuii rocyaapcTBeHHBIN
TEXHOJOTMYECKMM  MHCTUTYT (TexHuueckuil yHuBepcuteT), Kadeapa MonekynspHOl
ounorexnonoruu. - Cankr-IlerepOypr : CIIGI' TU(TVY), 2021. - 90 c.

4) IpuHIMTIBI ¥ METOABI OMOXUMHUH B MOJIEKYJIsIpHO# Ouonoruu / Pen. K. Yuncon u JIx.
Youkep; nep. ¢ anri. T. I1. Moconosoii u E. 0. bozenek-Pemernsik ; nox pea. A. B. Jlepamosa
u B. . Tumkoga. - 2-e u3za. - M. : BUHOM. Jlabopatopus 3Hanui, [2015]. - 848 c. - ISBN 978-
5-9963-1895-7

5) KonuueB, A.C. Monekynspaas Ouomorus: Y4YeOHMK I BBICIIETO
npodeccuoHansHOro  0o0pa3oBaHMs MO  HampaBieHH0 noArotoBku "llemarormueckoe
obpazoBanue" npodwis "buonorus”" / A. C. Koranues, I'. A. CeBacThsiHOBA. - 4-¢ U3, Iepepad.
u gom. - M. : Axagemus, 2012. - 400 c. - ISBN 978-5-7695-9147-1

0) 3JIeKTPOHHbIE U3IaAHMS:

1) Bunoxomos, /[.0. ®usuko-xumnueckue cpoiictBa JJHK : YueOnoe mocodue / . O.
Bunoxonos, M. B. Pyrro, A. B. IlonoB ; Munobpuayku Poccumn, Cankr-IlerepOyprckuii
TOCYJJapCTBEHHbIN TEXHOJOTMYECKUH WHCTUTYT (TexHuueckud yHuBepcureT), Kadenpa
MoJieKyJisipHON OuorexHonoruu. - Cankt-IletepOypr : CIIOI TU(TVY), 2021. - 58 c. : . - //
CIIGI'TU. Dnexrponnas 6ubmmoreka. — URL: https://technolog.bibliotech.ru (nata oGpamienus:
29.06.2021). Pexxum noctyna: ans 3apeructpup. [lonp3zoBarenei.

2) Texnuka 6e30MacHOCTH B MUKPOOUOJIOTHUYECKO 1abopaTopuu : YueOHoe mocobue /
. O. Bunoxonos [u ap.] ; MunoOpuayku Poccun, Cankr-IletepOyprekuil rocyaapcTBeHHBIN
TEXHOJIOTUYECKUH  MHCTUTYT  (TexHHueckuil yHuBepcuter), Kadenpa monekynspHoOH
ouorexnonoruu. - Cankrt-IlerepOypr : CIIGI'TU(TY), 2021. - 90 c. : un. - // CIIGI'TH.
OnextpoHHas Oubnmorexka. — URL: https://technolog.bibliotech.ru (mara o6pamenus:
29.06.2021). Pexxum mocTyna: AJis 3apeTucTpup. MOJIb30BaTeNeH.

3) Benenue KynbTyp KJIETOK YeJIOBEKa M OLIEHKAa MX (PYHKLIMOHAIbHOM aKTUBHOCTH :
MeTOoMYecKe yKka3zaHus K JaboparopHsiM padotam / O. Y. Crenanona [u ap.] ; CIIGI TU(TY).
Ka¢. monexymsip. OnoTexHonoruu. - J1IeKTpoH. TekcToBele AaH. - CIIO. : [6. u.], 2014. - 34 c.
CII6I'TU. Dnexrponnas ombmmoreka. URL: https://technolog.bibliotech.ru (mara obGpamenusi:
09.09.2022). — Pesxum noctyna: Jiis 3aperucTpup. Mojib3oBareseil.

4) IIpoTeomrika C OCHOBaMH O€JIKOBOW MHXKEHEPHUH : Y4eOHO-METOAMYECKOe rmocooue /
H. B. I'pomoga, B. B. PeBun, 2. C. PeBuna, C. W. [MunseB. — Capanck : MI'Y um. H.IL
Orapesa, 2021. — 156 c. — ISBN 978-5-7103-4129-2. — TexkcT : snexkTpoHHbIH // JlaHb :
ANIeKTpOHHO-OuOMMoTeuHass cucrema. — URL:  https://e.lanbook.com/book/311660 (mara
obpamenus: 24.04.2023). — PexuM g0cTyIa: 1Mo MOIUCKE.



5) Pessnkun, B. W. ['eHHas uHXeHepus: MpakTUKyM : ydeOHoe mocobue / B. HU.
Pessimkun. — 6-¢ u3z., nepepad. — I'poano : I'pl'Y um. SAuku Kynansi, 2023. — 65 c. — ISBN
978-985-582-549-5. — TekcT : 3neKTpOoHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/338117 (mara obpamenus: 24.04.2023). — Pexum goctyma:
IO TIOJIITHCKE.

6) Pessnkun, B. U. T'enHas umxeHepus: NpakTHKyM : ydeOHoe mocobue / B. H.
Pessimkun. — 5-¢ u3n., nepepad. — I'poxno : I'pl'Y um. Anku Kynansr, 2022. — 65 ¢. — ISBN
078-985-582-475-7. — Tekcr : 3NMeKTpOHHBIH // JIaHb : 31EKTPOHHO-OMOIMOTeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/262367 (mara obpamenus: 24.04.2023). — Pexum moctymna:
0 TIOJIITHCKE.

8. IlepeyeHb »3JIeKTPOHHBIX O00pPa30BaTeJbHBIX PeCypcoB, HeOOXOAUMBIX s
OCBOEHHUS TMCUMILIUHBI.

- Molecular Biology of the Cell (CD-npunoxenne k y4eOHHUKY). CoIepKuT
WUTIOCTPATHBHBIA MaTepuan K JICKIMOHHOMY KypCy, AHMMHPOBAHHBIE U BHICO-(DAMIIBI,
JNEMOHCTPUPYIOIINE  OCHOBHBIE  OWOJIOTMYECKHE  HAHOCTPYKTYphl M MOJEKYJISPHO-
OHMOJIOrNYECKHE MTPOLIECCHI.

- MWPLIib. Ilporpamma, pa3paborannas kadenpoit CAIIPuY, mpenHasHaueHa uis
TECTUPOBAHUS 00YUAIOIIUXCS 10 TEOPETUYECKON YaCTU JUCIUTINHBL.

- OO6mectBo  OumorexnHomoroB  Poccum um. FO. A. OBuuHHUKOBA. —
http://www.biorosinfo.ru/

- Uurepner-xypHan «Kommepueckas buorexnonorus» — http://www.cbio.ru/

- [IpakTrueckast MonekysipHast 6uonorus — http://molbiol.edu.ru/

yuaebOnsbIii mian, PI1J] u yaeOHO-MeTonnveckne Marepuaisl: https://media.spbti.ru
AIIEKTPOHHO-ONOINOTEYHbBIE CHCTEMBI:

«DNEeKTPOHHBIN YUTaIBHBIHN 321 — bubmmoTex» https://technolog.bibliotech.ru/;
«Jlanb »https://e.lanbook.com/books/.

9. MeToauyeckne yKazaHus il 00y4AIOIIUXCS 110 OCBOCHUIO TUCIUIIIMHBI.

Bce Buabl 3ansaTuil nmo aucuumiuHe «['eHeTMdeckas WHXKEHEpUs» IPOBOJATCS B
COOTBETCTBUM ¢ TpeboBaHusmu cienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOHbix 3anstuil. Jlekmus. OOmue
TpeGoBaHuS;

CTO CIIoI'TU 018-2014. KC VYK/B. Buapt yueOnbix 3anstuil. CeMuHapel u
npakTuyeckue 3aHaTus. Ooue TpeOoBaHus K OpraHU3aluy U POBEEHHIO.

CTII CIIGI'THU 048-2009. KC VYKJIB. Bunpr yueOGHbIX 3aHsTHil. CamocTosITenbHas
iaHupyemas pabora ctyneHToB. OOmme TpeOoBaHuUs K OpraHu3alyu 1 MPOBEACHUIO.

CTO CIIGI'TU(TY) 016-2015. KC YK/IB. Ilopsinok npoBeneHus 3a4€TOB U HK3aMEHOB.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOI0 Ha M3yYeHHE NaHHON IUCIMILIMHBI, JTydIle
BCEro OCYIIECTBIISITH HAa BECh CEMECTp, IMpelycMaTpuBas MPU STOM DETYJSPHOE MOBTOPEHUE
IIPONJEHHOIO MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH IPAaBUJIBHOM OpraHu3aluy y4eOHOro rnpoiiecca JJis CTY/IEHTOB
ABIIAETCS:

IJIAaHOBOCTH B OpPraHu3aluu yueOHO! padoThI;

CEpbE3HOE OTHOIICHNE K U3YUEHHIO MaTepHaa;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATHS CTYJEHT TOJKEH IPUXOAUTH, UMES 3HAHUS 110 YK€ N3YUEHHOMY MaTepHaiy.
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http://www.biorosinfo.ru/
http://www.cbio.ru/
http://molbiol.edu.ru/
https://media..ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10. [TepeyeHb MHPOPMAIMOHHBIX TEXHOJIOTHA, HCMOJIb3YEeMbIX NPHU OCYIIECTBJIECHUHN
00pa3oBaTeILHOIO MPoIecca MO0 JMCUHUILTHHE.

10.1. UudopmanmoHHbIe TEXHOJOTUH.

B yueOHOM mpomecce MO [JaHHOW JUCHUIUIMHE HPEIyCMOTPEHO HCIOJIb30BaHNE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHHE JICKIIUH C UCIIOIb30BaHUEM CIIai/1-IPe3eHTaIIHIA;

B3auMojieiicTBHe ¢ oOydaromumucs nocpeactsom SUOC.

10.2. IlporpaMmMHoOe oOecriedeHue
Microsoft Office (Microsoft Word, Excel, Power Point).

10.3. ba3bl 1aHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBbI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-Ilmtocy.

11. MarepuajbHO-TeXHHUYECKOe oO0ecriedyeHHe OCBOEHHUSl IUCHUILIMHBI B XoJe
peasu3anuu o0pa3oBaTebHOI MPOrpaMMbl

s BeneHWs JEKIMOHHBIX M IPAKTHMUECKUX 3aHSATHH UCHoJb3yeTcs: ayautopus Ha 30
IIOCAJI0UYHBIX MECT, 000pYyJOBaHHAs JOCKOM, JEMOHCTPALMOHHBIM 3KPAaHOM, MPOEKTOPOM U
KOMIIBIOTEPOM.

s npoBeneHNs NMPAKTUYECKUX 3aHATUN MCIOJB3YETCSl HayYHO-UCCIIE0BATEIbCKHE KOMHATHI,
OCHAIIICHHBIE CIICIIUATU3UPOBAHHON MeOebio U 00opyaoBaHueM. OCHOBHOE 000pYI0BaHUE:!
mKad BBITSDKHOM, Bechbl AHAJIUTHYECKUE, XOJOIWJIBHHUK, IIKad MOPO3WIbHBIM, IIKag
CYWIMJIBHBIA,  CTEPWJIM3AaTOpP  NApOBOM  aBTOMATHYECKWH,  aKBAAUCTHIUIATOP,  OOKCHI
OaxtepuanbHble «JlaMuHapy, TepMOCTaThl BOJSHbIC, Kayajka TepMOCTaTupoBaHHast, pH-MeTpsl,
CHEKTPO(POTOMETPBI, TEPMOIMKIEP, NPUOOPHI aisi  3nekTpodopesa, TPaHCHIIOMUHATOD,
TEepMOCTaT TBEPAOTEIbHBIN, LEHTPUDYTH HACTOIbHbIE, HEHTPU(YTa HaloIbHas

12. Oco0eHHOCTH OCBOCHHS [IUCHUIUIMHBI MHBAJIWAAMM M JHOHAMH C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI.

Jlis WHBaNMIOB U JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Y4YeOHBIE MPOIIecC
OCYIIIECTBIISIETCA B COOTBETCTBUU C [lonoxkeHuemM o0 opraHu3amuu y4eOHOTro Mporiecca s
0o0y4eHHs WHBAIUIOB W JUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI TU(TY),
yTBEPKAEHHBIM pekTopoM 28.08.2014.

11



ITpunoxenue Ne 1
K paboueili mporpaMme JTUCIUILTHHBI

@DoH/1 OLIEHOYHBIX CPEICTB

AJIA IPOBEACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallum 110

AUCIHHUIIJINHE «I'eHeTnyeckas HHIKCHEP U

1. IlepeuyeHb KOMNeETEHI Ui ¥ 3TANOB UX GOPMHPOBAHHUS.
ek Copepxanue Ortan GopmupoBaHus
KOMIICTCHIINH AP PMUP
OIIK-4 CriocobeH  NpUMEHATh  MeToAbl  OuonHkeHepuu U | [IpomexyTOdHBIH

OnonH(MOPMATUKH IJI TOJTYYCHHUS HOBBIX 3HAHHM W IS
MOJTy4eHHUs1 OMOJIOTHUECKUX OOBEKTOB C IIeJIEHAIIPABICHHO
M3MEHEHHBIMU CBOICTBaMH, MIPOBOJUTH aHan3
pe3yiabTaTOB M METOAMYECKOr0 OIbITa HCCIEAOBaHUM,
ONPEAEIISTh NPAKTUYECKYH0 3HAUMMOCTh UCCIIEIOBAHMS
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2.Iloka3aTej i U KPUTEPUH OLIEHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX dTanax ux GopMHUPOBaHMS, IKAJIA OLleHUBAHUSA

Ko n HaumeHoBaHHE

YpoBHHU CHOPMHUPOBAHHOCTHU

UHUKATOpa [ToxazaTenu copMUPOBAHHOCTH Kpurepuit (omucanue BBIPaXKEHHOCTHU JIECKPUIITOPOB)
TOCTHXCHUS (mecxpunTopsI) OLICHUBaHUs «YIOBIICTBOPUTEIHHOY» «XOPOIIIO» COTIIUIHOY
KOMITETEHITUHU (IOpOTrOBBIif) (cpenHuit) (BBICOKHIN)
OIIK-4.1 HaspiBaeT NPUHIIKIIB, JICKAIIHE B [MpaBuibHBIE [epeuncnser ¢ [MepeuncnseTr npUHIKIBI B | YBEPEHHO HA3bIBACT
[IpuMeHeHue OCHOBE HCKYCCTBEHHOTO OTBETHI Ha omrOKaMu MPUHITHITHL, CHOCOOBI OCYIIECTBIICHUS IPUHIINAIE TEHETHIECKON
METOI0JIOTHH Npeo6pa3oBaHus FeHETHIECKHX Bonpockl Ne 1-31 | KOTOpBIE Jie)KaT B OCHOBE | T€HETHYECKUX § WH)XCHEPUH, Ha3bIBAET
K 9K3aMEHy UCKYCCTBEHHOT'O npeoOpa3oBaHuil KIETOK, CrocoObl BBIIETICHHUS,
OMOWH)XECHEPUHU U 3JIEMEHTOB, CIIOCOOBI BBIJICIICHHUS,
5 npeoOpazoBaHuUs HE MOKET CAMOCTOSITENEHO | WICHTHU(QHUKAIIUH,
MOMH(OPMATHKH | HACHTH(QUKALIMH, CCKBECHHPOBAHH, TeHETHYECKIX MIPUBECTU IIPUMEPEI CEKBCHHUPOBAHUS H
B 001acTu MO/IM(UKALMK U MHTETPALMU TCHOB; 3JIEMEHTOB, IJI0X0 BbIOOpa hpepMEHTOB ISt UJIeHTUQHKAIINY, Ha
FeHETUYECKOM CBOMCTRBA M TUIIBI aKTUBHOCTHU OpPHCHTHPYETCS B MIPOBENCHHS TEHETHIECKUX | TPUMEpPax MOSCHSET
UH)KEHEepUuu OCHOBHBIX (bepMeHTOB, CBOMCTBaxX Cl)epMeHTOB, Hpeo6pa30BaHI/II71, HCXO0Id BIIMSTHHUE CBOMCTB
MCIIONB3YEMBIX B METOIAX MPUHUMAIOIINAX YYaCTHE | U3 UX CBOICTB U THIIOB (hepMeHTOB Ha X BHIOOP
reHeTHYeCKOH HHKeHepuH (3H-1). B TEHETHYECKUX aKTUBHOCTEH JUTS TIPOBEACHHUS
npeoOpazoBaHUIX TCHETHYECKIX
MaHUILyJIALUH C
KIIETKaMH
Hp]/[Me]-[ﬂeT [IpaBuibHbBIE OO0BscHseT ¢ omubOkamu, | Ilog KoHTpoeM Ilocne KOHCYIBTaLMU C
obmenpoheccHoHanbHbIE 3HAHUS OTBETHI Ha KaKuM o0pa3om MIPENoaBaTeNs MPOBOJUT | MperoaBaTesieM
[PH [UIAHHPOBAHUH YKCIIEPHMEHTOB Borpockl Ne 32—-55 | mpoucXoauT BbLAETIEHUE BBIJICIICHUE U CaMOCTOSITCIIHLHO
N K DK3aMEHY TEHETHYECKOTO TEHETHYECKOTO MaTepHaia | OCYIICCTBILICT
B 00JIaCTH T€HETUYECCKOM
MaTepuana us3 13 OMOJIOTHUECKUX MOJITOTOBKY
WHKCHCPUH, BHIAEJISET pa3IMuHBIX 00BEKTOB, €3 omndoK TE€HETUYECKOIO
FEHETUYCCKNH MaTeprall U3 OHMOJIOTHYECKHUX MIPOBOMT €r0 PECTPHKIIMIO | MaTepHajia U MPOBOIUT

Pa3IUYHBIX OMOJIOTUYECKUX
00BEKTOB, IIPOBOAUT €T0
PECTPUKLIMIO U
ANEKTPO(OpeTUIECKOE Pa3ICICHHUE;
COCTaBJIsIeT TEHETUYECKUE KAPTHI,
cekBenupyer ¢pparmentsl IHK;
CHUHTE3UPYET OJINTOHYKJICOTUIHBIE
IIOCJIEI0OBATEIbHOCTY XUMUUECKUMHU
U GepMEHTATUBHBIMH METO/IaMU;
IIEPEHOCUT I'€HETUYECKUI MaTepual
Ha MeMOpaHHbIE HOCUTENH U
IPOBOJUT €r0 THOPUAMU3ALIUIO C

00BEKTOB, C TPYOBIMHU
omOKaMH MPOBOAUT
PECTPUKLIUIO H
anekTpodopes
MOATOTOBJICHHOTO
MaTepuaia

1 3ekTpodopes, mocie
KOHCYJIbTAIlUH C
[pPEnoaBaTeeM MOKeET
COCTaBUTh TCHETHYCCKHE
KapThl, IPOBECTH
CCKBECHHPOBAHHE
¢parmenToB JJHK.

BCE HEOOXOAUMBIE
HCCIIENOBaHusA B 00J1aCTH
Te€HETUYECKOM
HHXCHEPHH IS
IIOJIyYEHHUS
PEKOMOWHAHTHBIX
monekyn JJHK

13




Kon u HaumeHoBaHue
WHAMKATOpa
JOCTH)KEHUS

KOMIIETEHLIUU

YpoBHHU CHOPMHUPOBAHHOCTU

[ToxazaTenu copMUPOBAHHOCTH Kpurepuit (omucanue BBIPaKEHHOCTHU JIECKPUIITOPOB)
(mecxpunTopsr) OLICHUBaHUs «YIOBIIETBOPHTEIHHO» «XOPOIIIO» «OTJIIMYHO»
(IOpOTOBBIif) (cpenHuit) (BBICOKUIN)
MEYEHHBIMHU 30HAaMH; (Y-1)
JleMOHCTPHPYET HABBIKH [IpaBunbHBIE C ommbOkamu ucnoib3yer | [log pykoBoacTBOM CaMOCTOSTEIILHO
BJIAJICHHS] YMEHHSIMH, OTBETHI Ha METO/Ibl TeHETHUECKOM MpernoaaBatelisa MPOBOJUT | UCHOJIB3YET METOMAbI
T103BOJISIFOIIMMH C BBICOKOI Borpockl Ne 56—82 | umkeHepuw, mpu HCCIIE/I0BAHMNS, HCTIONb3Ys] TEHETHIECKOU
K DK3aMEHY TIOMOIITH MPENOAABATeNs | METOABI TeHETHYECKOM UHKEHEPHH TSI PELICHUS

CTEIIEHBIO CAaMOCTOSITEILHO
OCBaMBaTh HOBBIE METOJIBI U
IoAXO0abI, KOTOpI)IC I/ICHOJH)?;YIOTC?I B
00J1aCTH TCHETHYECKON HHIKEHEPUH;
OCHOBHBIMHU MECTOAaMU HpOBGZIGHI/I?I
9KCIIEPUMEHTAIBHBIX UCCIICI0BAHUI
B 00/1aCTH '€HETUYECKOMN
HHXXCHEPUHU

MIPOBOJIUT aHAJIH3
MIOJTyYEHHBIX
pe3yJIbTaToOB

WHXEHEPHH, TIPU aHAJIH3e
IIOJIyYEHHBIX PE3YJIbTATOB
HCTIONB3YeT 0a3bl JTAHHBIX
TeHOB

MOCTaBJICHHOM 3a1a4u,
IPaBWIEHO TIPOBOIUT
aHaJIN3 MOy YCHHBIX
pe3yIbTaTOB U
UCTIONIB3YyeT 0a3bl
JAHHBIX TCHOB
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2. TunoBbie KOHTPOJIbHbIE 3aJaHUSA VISl IPOBECHUSA NMPOMEKYTOUYHOM aTTeCTAlUN

a) Bompochl 115l OEeHKHM 3HAHMA, YMEHHIl W HABBIKOB, C(POPMHPOBAHHBIX Y
cryaenTta no komnerenuun OIIK-4:
1) ITonoxeHue MOJEKYIAPHOM OHONOIMM M TEHETUYECKOH MHXKEHEPUH B CHCTEME
Oouonornyeckux AuCHUILINH. OCHOBHBIE 3Talbl TEXHOJIOTHH pekoMOnHaHTHBIX JTHK.

2) LlenTpanbHas 1orMa MOJEKYJISIPHOU OMOJIOTHH.

3) I'enernyeckuil KO U €ro BApUAHTHI.

4) TlomuMepasHas 1enHas PeaKIus.

5) lN'ocynapcTBeHHOE peryJupoBaHNE TeHHO-UHKEHEPHBIX UCCIIEI0BAHUIA.

6) OU3MKO-XUMUYECKHUE CBONCTBA HYKJIEHHOBBIX KUCIIOT.

7) Pacnonoxxenue renoB Ha JJHK. CoBpemeHHast KOHLIENUs TeHOMa.

8) Jlokanuzaius MaTpUYHBIX IPOLIECCOB B 3YKApUOTUYECKOH KIIETKE.

9) Homenknarypa u kinaccuukanus pecTpuKTas.

10) IlpakTrueckas 3HaYUMOCTh TEHHOW WHKEHEPHH.

11) CoBpeMeHHbIE BEKTOPBI, UCIIOIb3YEMBIE AJIs1 TEHHON UH)KEHEPUH

12) ITpunuun nporynku mno reHomy. Ilouck reHa B 607b1110# 001acTH reHOMa.

13) Kakue HayuHble OTKPBITUS UCIOIb3YIOTCS B TEHHOW HHXKEHEpUU?

14) I'eneTnueckas MHKEHEPHsI KAK MHCTPYMEHT U3yUYCHHs T€HOB U T€HOMOB.

15) Bropuunas ctpykTypa u ynakoka makpomosiekyi JJHK B kierkax.

16) ®opmsl cymectBoBanus JJHK B knerke. ITnasmuasl, snucomsl, GakTepuaibHble U
YKapUOTHYECKUE XPOMOCOMBI.

17) Xumuueckuit coctaB u neppuyHas crpykrypa JHK.

18) Xumuueckuii coctaB u neppuyHas crpykrypa PHK.

19) Tunet PHK B kneTke v ux QyHKIIUH.

20) Bropuunas crpykrypa PHK.

21) I'eHbl NPOKAPUOTUYECKUX OPraHU3MOB U UX CTPYKTYpa.

22) I'eHbl 3yKapHMOTUYECKUX OPraHU3MOB, UX CTpYKTypa. Kiaccudukanus reHos.

23) CrpyKTypa NpoKapuOTHUECKUX pUOOCOM.

24) PubocoMbl 3yKapuOTHUECKUX KIETOK

25) Knaccudukanus mia3mMu.

26) ®opmbl CyLIECTBOBAHMS IJIa3MUJ] B OAKTEpUATbHBIX KIETKAX.

27) ’KuzHeHHBbIN LUK OakTeprodara A.

28) IIpomecc camocOopku GakTepuodara A.

29) I'enernueckas opraHu3aIMs IPOXIKEH-CaXapOMHULIETOB U JPOXKKEBBIE MIIA3MU/IbI.

30) MckyccTBeHHbIE BEKTOPBI HA OCHOBE JIPOKKEBBIX IIa3MUL.

31) I'enernueckas opranuszanus Ti-miia3Mua arpoOakTepuil.

32) Cnonrannsble noBpexaeHus JJHK B kierke.

33) IIpoueccel penapauuu JHK.

34) Nuaunmanusa perukanuu J{HK B 0-dopme, popmupoBanre penankalilmoOHHON BUIIKH.

35) DOnonranusa peruukauuun JIHK B 0-dpopme, dopmupoBanue perimcomsl, CHHTE3
OTCTArOLIEH LENN.

36) AnbrepHatuBHble Gopmbl perunkanuu JJHK. Pennukauus B 6-¢popme. Perunkanus
2 -TIIa3MUIBI.

37) Ommbku, Bo3HUKaIOImME B mporecce peruukanun. Koppekuusa perummkanuu JTHK-
MOJIMMEpPa3aMH.

38) Ucnonb3osanue JJHK-nonuMepas B reHETHUECKON HHKEHEPHH.

39) TpaHCKpHUNTOH U €ro cTpyKTypa. CUUTHIBAEMBIil T'eH.

40) TpaHCKpUMNIHMA y MPOKAPUOTHUECKUX OPTaHU3MOB.

41) Crpykrypa u ¢pynkuunonupoanre PHK-nommepas.

42) TIpoueccunr PHK y npokapuoTuieckux opraHu3mMoB

43) TpaHckpunIMs y 5yKapuOTUYECKUX OPraHU3MOB.
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44)
45)
46)
47)
48)

49)

50)
51)
52)
53)

54)
55)

56)
57)
58)
59)
60)
61)
62)
63)
64)
65)
66)
67)

68)
69)
70)
71)
72)
73)
74)

75)
76)
77)
78)
79)
80)
81)
82)

Crutaiicusr 1 ero (popmsl.

AmunoauunnupoBanue TPHK.

NHnunmanys TpaHCIsUUU y TPOKAPUOTHYECKUX OPTaHU3MOB.

DJoHranus TPaHCISIUY Y IPOKAPUOTHYECKUX OPraHU3MOB.

Tepmunanus tpancasiunu. CoBMENIEHUE MPOLECCOB TPAHCKPUIILUU U TPAHCIIALIMH Y
IIPOKAaPUOTUYECKUX OPraHU3MOB.

Perynauus skcnpeccud TE€HOB y NPOKApHUOTUYECKUX OPraHU3MOB. JIaKTO3HBIN
OIIEPOH.

OO0m1as reHeTHYeCKask peKOMOMHAITUS (KPOCCHHTOBED).

JHK-nura3sl 1 X UCHOIB30BAaHUE B TCHETUYECKOW HHKEHEPUU.

W3omm3omepust pecTpUKTa3.

Metuna3sel, TepMUHaIbHas TpaHcdepa3a M HX HCIOJIB30BAaHHE B TE€HETUYECKOM
WHXEHEPUHU

Hyxkneassl v UX UCIIOJB30BAaHUE B TCHETUYECKOW MHKEHEPUU.

®ocharazpl U NOMUHYKICOTHIKHHA3bl M WX HCIOJIb30BAaHUE B T'€HETUYECKOM
WHXXEHEPUHU

Caiit-cnenuduyueckasi reHeTHUECKass peKOMOUHAIIUS.

dochoTpudrhupHBIE METOT CHHTE3a OJTUTOHYKIICOTH IOB.

DochutTpudPUPHBINL METOI CHHTE3a OTUTOHYKIICOTH/IOB.

Meroasbl cuHTE3a NPOTKEHHBIX ABYXIeno4edHbIX MosieKkyJ1 JIHK.

CucreMsl pecTpuKIMU-MOAU(DUKAIINH Y OaKTepuit.

OOGparHas TpaHCKpHINTAa3a U €€ UCIOJIb30BaHUE B TCHETUUECKOW HHKEHEPHUH.
Onekrpodopes monekyn JTHK.

[Tynec-amexkrpodopes monexyn JJHK.

Xumnueckoe cekBenupoBanue JIHK merogom Makcama-I unbepra.
®epmenTtatuBHoe cekBeHnpoBanue JJHK meronom Canrepa-Koyncona.
®epmentatuBHoe cekBeHupoBanue JJHK metonom tepmunaTopos no Canrepy.
ABromarnueckue metobl cekBenupoBanue JJHK. Ctparerus pacumd-poBku
npotsokeHHbIX GpparmenToB JJHK. IIporpamMmma «I'eHOM uenoBekay.

brnotTunr no Caysephy.

['uGpuan3anust HyKJIEHHOBBIX KHCIOT C 30HJAaMU Ha TBEPIOM HOCHUTEIE.
KonctpyupoBanue rubpuaasix mosiekyn JIHK pectpukTazHo-murasHbIM METOIOM.
MeTo/1p1 TOBBILIIEHUS BBIX01a peKOMOMHAHTHBIX Mosiekyn JJHK.

KonctpyupoBanue rubpuaasix Mosiekys JIHK KoHHEKTOPHBIM METOIOM.
Konctpyupoanue rubpuaasix mojiekyn JIHK ¢ momorsto TMHKEPOB.

Briaenenue mia3mua METOIOM yiIbTpaleHTpU(yrupoBaHusl B Tpaiu€HTe MIIOTHOCTH
B [IPUCYTCTBUU UHTEPKAIATOPA.

Breiaenenue ninazmMu METOA0M HIEJIOYHOM SKCTPAKIIUK.

MeTo/p1 BBEIEHUS TUTa3MUJI B OaKTEepHaTbHBIE KIETKH.

KoHTpoJb penmkanuy mia3Mu U SIBIICHHE HECOBMECTUMOCTH.

HckyccTBeHHBIE MIa3MUIHBIE BEKTOPHI.

Bekropnsbie cucteMbl Ha OCHOBE OakTepuodara A.

[TomyyeHue TpaHCTEHHBIX PACTEHUM.

BexTopHble cuctemsl ajs TpaHc(hOpMalny KJIETOK )KUBOTHBIX.

[Tponiecc MHPUIIPOBAHUS PACTUTENBHBIX KIETOK Ti-IIa3MuaaMu

HpI/I Cca4e 3K3aMCHa, CTYACHT MOJYYaCT TPU BOIIPOCa U3 MCPCUHS, IPUBCACHHOTO BBIIIC.

BpeMmst moaroToBKM CTyIeHTa K yCTHOMY OTBETY Ha BOIPOCHI - 10 30 MMH.

4. Meroanuyeckue MaTepHaJbl VIS OIpeleseHUs] NMPOLEAYP OLECHUBAHUS 3HAHWIA,

YMEHHI U HABBIKOB, XapaKTePHU3YIOLIUX ITANbI (GOPMUPOBAHUA KOMIIETECHIUI.
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IIpomexxyTouHass arrecTanys IO JUCLUIUIMHE TPOBOAMUTCS B COOTBETCTBHHM C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB Iopsiaok nmpoBeieHUs 3a4E€TOB U
9K3aMEHOB.

[To nucuuIuIMHE MPOMEXKYTOUYHAS ATTECTAIMS TPOBOIUTCS B (hopMe sK3aMeHa.

Hlkana ouneHuBaHus OaibHAsg («OTIMYHO», «XOPOIIO», «YJOBIETBOPUTEIBHOM,
«HEYIOBJIETBOPUTEIBHOY).
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