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1. IlepeyeHb NMJIAHMPYEMBbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEeMbIMH pe3yJbTATAMH OCBOEHUS
o0pa3oBaTe/IbHON IPOrpaMMBbl.

B pe3ynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpraTa 00y4aroIuics JOHKEH OBIIAIETh CISIYIOIIUMU pe3ylbTaTaMy 00y4eHus

10 JUCHUILINHE:.

Ko 1 nammeHoBaHue
KOMIIETEHIINHA

Kon n HanmeHOBaHNE HHANKATOPA
JOCTHKEHUS KOMITETEHIINN

[TnanupyemMsbie pe3ynbTaThl 00yUeHHS
(meckpunTOpHI)

OIIK-2

CriocobeH npuMeHsTh
OCHOBHBIE 3aKOHBI U METO/IbI
HCCIIEIOBAHUI €CTECTBEHHBIX
HAYK JJIsl peIICHUs 33134
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

OIIK-2.8

OcymiecTBieHne
T€HHOMH)KCHEPHBIX
MaHUITYJISILUHA C
OMOJIOTHYECKUMHU 00BEKTAMU

3HaTh.

TIPUHIIMITEI, JISKANTUE B OCHOBE HCKYCCTBEHHOTO NMPE00Pa30BaHMs T€HETHYCCKHUX JJIEMEHTOB,
CIocoObI BbIJICTICHUS, UACHTH(DUKAIINN, CEKBEHUPOBAHMS, MOIU(DHUKAIIMN U UHTETPALIHH
T'CHOB; CBOIMCTBA U THUITbI aKTUBHOCTH OCHOBHBIX ()€PMEHTOB, UCIIOIB3YEMBIX B METOJIaX
TCHETUYECKON MH)KCHEPHH.

YMeTh:

BBIICJIATh TEHETUUECKHI MaTeprasl U3 Pa3InYHbIX OMOJOTHYECKUX 0OBEKTOB, IIPOBOAUTH €TI0
PECTPUKIIMIO U JIEKTPOPOPETHICCKOE Pa3/ICICHIE; COCTABIIATh TCHETUYCCKUE KaAPTHI,
cekBeHupoBath pparmentsl JJHK; cuHTe3npoBaTh ONMUTrOHYKICOTHUTHBIC
MOCJIEIOBATEIbHOCTH XUMHYECKUMU U (hepMEHTATUBHBIMU METOAMU; TIEPEHOCUTD
TeHEeTUYECKUI MaTepual Ha MeMOpaHHbIe HOCUTEIH U MTPOBOJUTH €0 THOPHINU3AIIMIO C
MEUYEHHBIMH 30HaMU; TI0JIy4aTh pekoMOuHanTHeie Mosiekyinsl JJHK, tpancdopmupoBath
KYJIbTYpPbl MUKPOOPIaHU3MOB

Baanern.

METOJaMH TEOPETUYECKOTO U HKCIIEPUMEHTAIIBHOTO UCCIIEI0OBAHMS, @ TAKXKE COBPEMEHHBIMU
Cpe/ICTBaMU aHAJIN3a TeHETHYECKON HHGOpMAIINH, KOMITBIOTEPHBIMUA 0a3aMH JIAaHHBIX TEHOB




2. MecTo IUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnmna «['eHeTnyeckass MH)KEHEpHs» OTHOCUTCS K o0si3aTenbHOM yacTu bioka 1
«ucuumimunasl (MOIyu)» 00s3aTEIBbHON YacTH 00pa30BaTEbHOM MporpamMmbl OakaliaBpuarta

(b1.0.12) u uzy4aercs Ha 3 Kypce B 6 cemecTpe.

B wMerogumdeckoM MaHe AWCHMIUIMHA OMHUPACTCS HA DJIEMEHThl KOMIIETEHIUH,
c(OpMUPOBAaHHBIC TPH HW3YYCHUU JUCHUIUIMH «MOJIeKyIspHas Ouojorus», «bunoxumusy,
«O6mas  Oumonorusi», «Mukpoouonorusi», «Xumusi BAB», «buoxumus». IlomydeHHsie B
MPOIIECCe W3YYCHHUS JUCHUIUIMHBI «[ eHeTHYecKas WHKCHEPUSA» 3HAHUS, YMCHHUS W HaBBIKU
MOTYT OBITh WCIIONBH30BaHBI MPU TPOXOXKICHUU MPOW3BOJACTBEHHON MPAKTUKU, a TAKKE IMPHU

BBIMIOJTHEHUH BBIITYCKHOW KBalTM(UKAIMOHHON paboThl OakanaBpa.

3. O0LeM AUCHUILIMHEI

Bun yueGHOIT pabOTHI Beero,
ya P 3E/akaieM. 9acoB

OO0mast TpyA0eMKOCTb 1M CHUILIIHHbBI 4/144

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

KonrakTHasi pa6oTa ¢ nmpenojaBarejieM: 60
3aHATHUS JCKIIMOHHOTO THIIA 18
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEMHUHApBI, TPAKTHUECKHUE 3aHATHUS (B TOM UHCIE MPAKTHUECKas 36

MOATOTOBKA)™

nabopatopHble paboThI (B TOM YUCIIE TPAKTHYECKasl TOATOTOBKA) -

kypcoBoe npoektupoBanue (KP umu KIT) -
KCP 6
JPYTHE BUIBI KOHTAKTHON paOOTHI -

CamocrosiTesbHast padora 57

®opma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce) -

®opma npome:xkyTouHoii arrecrauuu (KP, KIT , 3auert, sx3amen) Ik3amen (27)

4. Conep:xaHue TUCHUILIUHBI.
4.1. Pa3enbl AMCHMIIJIMHBI U BUAbI 3AHATHM.
3aHATHUs
. CEMHUHAPCKOTO
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OCHOBHBIC HHCTPYMEHTBI U OOBEKTHI.
OCHOBHBIE 3TaITbl TEXHOJIOTHH
pexombunanTHBIX JTHK.
2. | BHeXpoMOCOMHBIC (PaKTOPBI 3 4 - 5 OIIK-2 | OIIK-2.8
HACJICJICTBEHHOCTH U UX
UCIOJIb30BaHUE B KAUECTBE
BEKTOPHBIX CHCTEM.
3. | Bupycsl, armMuibl, KOCMH/IBI, 2 4 - 5 OIIK-2 | OIIK-2.8
(ba3MuIbl, TPAHCIIO30HBI U HX
UCIOJIb30BaHUE B KAUECTBE
BEKTOPOB.
4. | Cucrema pecTpukiuu-mMoaudukanun | 2 4 - 6 OIIK-2 | OIIK-2.8
OaxkTepuanbHON KIIETKH.
Knaccudukanus, HOMEHKIATypa U
MIPUMEHCHHE PECTPUKTA3.
5. | Paznenenne ¢pparmenton JJHK 2 4 - 8 OIIK-2 | OIIK-2.8
METOOM 3JeKTpodopesa. [Tymbc-
anekTpodopes. CekBeHUpPOBaHUE
JIHK.
6. | Knonuposanue JIHK in vivo. 2 6 - 8 OIIK-2 | OIIK-2.8
bubmuorexu renomuoit JJHK u
kJIHK. Xumnueckuii cuaTe3
OJIMTOHYKJICOTHIOB.
7. | Knouuposanue JTHK in vitro. 2 6 - 7 OIIK-2 | OIIK-2.8
[Tonmmmepa3sHasi ierHas peaxiysl.
8. | Merons! TpaHC(hOpMaIHH 3 4 - 13 | OIIK-2 | OIIK-2.8
OpPraHu3MOB
4.2. 3aHATHSA JIEKIIUOHHOT0 TUIIA.
No
Pasnena HanmenoBanue TeMbl O6vem, | MUaHoBanmoHHas
U KPaTKOE COJICPIKaHUE 3aHATHS aKaJ1.4achl bopma
JUCIATUTHHBI
1 T'enemuueckas undiceHepus, ee OCHOBHbIE 2 J

uncmpymenmol u 0o6vexmsi. OCHO8HbBLE 2Manvl
mexHono2uu pekomournanmuwix JJTHK.

BBG)_'[GHI/IG. (DYH)IaMeHTaHLHBIC OTKPLITHUA,
IMpuBCAIINC K BO3HHUKHOBCHHIO TeHETUYECKOMN
WIKeHepun. M3ydeHne OakTepuaabHBIX PEIUIMKOHOB




U BbyICTICHHE (PEPMEHTOB, pPACHICTUISIONNX U
cumBaromux  Monekyiasl  JIHK.  I'eHernueckas
Tpancopmanus MHKpoopraHuzMoB. OmpezaeneHue
TEHETHYECKOM WHXEHEPUH, ee OCHOBHBIE
WHCTPYMEHTHI #  00BekThl. (OCHOBHBIE  3TaIbl
TeXHOJIOTHH peKkoMOmHaHTHBIX JIHK.

Brexpomocomnvie pakmopwi nacreocmeenHocmu
U UX UCNONb306AHUE 6 KAYecmee GeKMOPHbIX
cucmem.

BexropHble CUCTEMBI. BnaexpomocomHbIe
(akTOpbl HACIIEACTBEHHOCTH HPOKAPUOTHYECKUX
OpraHM3MOB: IUIa3MUABI M ANUCOMBL. DOpMmbI
CyILLIECTBOBaHUS IUIa3MU] B KIIETKE.
HecoBmectumocts  mmasmun.  @yHKIMH WU
IIPOUCXOXKACHNUE IUIasMuA. MeToapl BbIICICHUS

IUIa3MUJL; YIABTPALCHTPUPYTHPOBAHNE B
rpajiueHTe IUIOTHOCTH B IPUCYTCTBUH
MHTEPKAIMPYIOLEr0  KpacuTels,  LIeJlouHas
HKCTPaAKLUSI.

Bupycovl,  ¢aemuovl,  kocmuowl,  ghazmuoewt,
MPAHCNO30HbL U UX UCNONb30BAHUE 8 Kauecnge
8EKMOpPO8

Bupychl u ux npumMeHeHne B Ka4ecTBE BEKTOPOB.
®darmuer, KocMHIbL, (a3Muabl. TpaHCIO30HBI U
UX HCMOJb30BaHUE B KadyecTBE Marepuana s
KOHCTPYUpPOBaHHUsSI  BEKTOpoB. CpaBHHTEIbHAsS

XapaKTepUCTHKA BEKTOPHBIX CHCTEM.
DKCIPECUPYIONINE BEKTOPHI.

Cucmema pecmpukyuu-moouduxayuu
baxmepuanbHoU KIemKu. Knaccugurayus,
HOMEHKIAmypa u npuMeHenue pecmpuKmas.
DepMeHTHI TE€HETUYECKOMN WH)KCHEPUU.
Pectpukrassl. Cucrema PECTPUKIIIH-

Monupuxanuu. Knaccupukanus 1 HOMEHKIAaTypa
pectpukras. IlocTpoeHne pecTpUKIMOHHBIX KapT
monekyn JIHK. IHK-muraszer, JIHK-nonmumepassbl,
oOpatHas  TpaHckpunrasza, PHK-momumepassi,
HYKJIeas3bl, TepMHUHAJIbHAS
JI€30KCUHYKJICOTUIMIITpaHCepa3a,  LIEIOYHbIE
docdaraspl, TOJIMHYKICOTHIKAHA3A.

Pazoenenue  ¢ppacmenmos  JJHK — memooom
anekmpoghopesa. Ilynvc-anexkmpodghopes.
Cexeenuposanue /[HK.

Paznenenne ¢dparmentor JIHK. Dnexrpodopes:
Mmetoabl U obopynosanue. Ilynbc-anekrpodopes.
CexBEHUPOBAHUE JHK: XUMHUYECKHUI 51
(hepMEeHTaTUBHBII METOBI.

Knonuposanue JIHK in vivo. Bubnuomexu
eenomuou J[HK u x/IHK. Xumuweckuili cunme3s
OIUCOHYKIIEOMU-008.

KmnonupoBanme JIHK in  vivo. Illorran-
KJoHupoBaHue. bubmmoreka renomuoi JIHK.
XUMUYECKUN  CHHTE3  OJMIOHYKJIEOTHUIOB B




TOMOI'CHHBIX n TCTCPOrCHHBIX CUCTEMaAX.

ITonyyenue KOMIIJIEMEHTapHBIX JIHK.
bu6mmorexn kJIHK.

7 Knonuposanue JIHK in vitro. I[lonumepasnas 2 JI
yenHas peaxyus.

Kinonuposanue JIHK in vitro. IToaumepasnas
nenHas peaknusa. TpeOoBaHHS K Marepuaiam,
ki [P, apdexruBrnocts TT1IP.

8 Memoowt mpancghopmayuu opeanuzmos 3 JI
Meronsl TpaHchopmanuu OpraHU3MOB
pa3iIMyYHbIX cuTeMarudyeckux rpymn. Otbop u
celieKuusi  TpaHCc(hOpMaHTOB. I'eneTnueckue
Mapkepbl. UeaHouHbIe BEKTOPbI. D(PPEeKTUBHOCTD
TpaHcpopmau. MexayHapoaHbIE OIpaHUYECHUS
Ha NPUMEHEHUE OIPEACIICHHBIX 3KCIEPUMEHTOB.
Meroasl XpaHeHHs U TOIIEPKAHNUSA TEHETUYECKOU
ctabunpHoCcTH TpoayleHToB BAB. IlepcriekTunbl
pa3BUTHUS T€HETUYECKOW NH)KECHEPHH.

4.3. 3aHATHS CEMMHAPCKOIO THUIIA.
4.3.1. CemuHapbl, IPaKTH4YEeCKUE 3aAHATHUS.

pa;fena HanmeHnoBaHue TeMBI O6beM, | MHHOBanmoHHas
U KpaTKOe COJIEpIKaHUEe 3aHATHS aKaJ. 9ackel dopma
TV CIUATUTHHBI
1 MaremaTruuecKkue METO/Ibl aHan3a 4 Mmr
nocienoBarenbHocteil JIHK
2 'eneTnyeckue 3a001€BaHUs YEIOBEKA U UX 4 Kpyrasriit cron
JIMarHOCTHKA
3 I'eHoTepanus HacneICTBEHHBIX 3a00eBaHUN 4 I'pynmoBoe
o0cyxIeHne
4 MexayHapoiHas mporpamma «l'€éHOM 4erIoBeKa» 4 Kpyrastit cton
['eHOMHAas TaKTUIIOCKOTIUS 4 ['pynmoBoe
oOCyXKIeHHe
6 Paznenenune pparmenros JJHK meTonom 6 Macrep-kiacc
anekTpodopesa.
7 Pectpukimonnsii ananu3 npenaparos JJHK. 6 Macrep-knacc
8 [TpaBuna paboThl ¢ peKOMOMHAHTHBIMU 4 I'pynnosoe
OpraHu3MaMH. o0CcyXIeHne

4.3.2. JIabopaTopHble padoThI
Y4eOHbIM MJIaHOM HE MPEIyCMOTPEHBI.

4.4. CamocTosiTeJibHAs padoTa 00y4Yarouuxcs.

Ne
- IlepedyeHs BOIIPOCOB I O0newm, dopma
P CaMOCTOSITEIILHOT'O U3yUCHHUSI aKaj. 4achl | KOHTPOJISA
T CLUATUTHHBI
1 I'enernueckue HapymeHUss MUTOXOHIPUM 5 o




No
asena [TepeueHs BOMPOCOB ISt OO0nem, dopma
p CaMOCTOSITEIIbHOTO U3yUCHUS aKaJl. 4yachl | KOHTPOJIS
JTIACIATUINHEI
2 [Tpoteonnka. KoncrpyupoBanue ruOpuHbIX OEITKOB 5 o
3 ['enomMHas MHKEHEPHS 5 o
4 ['eHeTHKA I10J1a U CUEILIEHHOE C II0JIOM HaCJIEeOBaHUE 6 L))
5 Banku reHoB u reHOMOB. | eHOMHBIE OMOJIMOTEKH. 8 (o)
6,7 KiionupoBanue 5MOpHOHOB U CTBOJIOBBIE KJIETKHU: 10 D
CBOMCTBA CTBOJIOBBIX KJIETOK, METOJIBI MTOJTYYCHHS
CTBOJIOBBIX KJIETOK. TpaHCIUTaHTalUs U
KJIIOHMPOBAHHE.
7 Okonoro-reHernyeckue pucku I'M-texHomoruit 5
8 BoiHoBoOM reHeTHYECKNH KO 5
8 Crtparerusi KJIIOHUPOBAHHS T€HOB IMPOKAPHUOT U 8 )]
9YKapUOT: XUMUKO-(EPMEHTATUBHBIN CHHTE3 TCHOB,
(epPMEHTHBIM CHHTE3 CIOKHBIX T€HOB.

5. IlepevyeHb y4eOHO-METOAUYECKOTO0 OOecmedeHHus /Jisi CAMOCTOSITEeIbHOIH PaGoThl
00y4JaIMXcsl M0 ANCHUIIHHE.

Metoanyeckue ykazaHus A o0yJaromuxcs 1Mo OpraHu3alul caMoCTOSTENbHOM paboTh
MO0 JUCUUIUIMHE, BKJIOYas TEPEUYeHb TEM CaMOCTOSITEIIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTPOJIS MO JAWUCUUIUIMHE M TpeOOBaHUS K HMX BBIINOJHEHUIO pa3MEIleHbl B 3JIEKTPOHHOM
MH(pOpPMallMOHHO-00pa30BaTeIbHON cpene CIIoI' TU(TY) Ha caifre:
https://media.technolog.edu.ru

6.(1)01-121 OLHCHOYHBIX CPEACTB AJIsl IPOBEACHUSA l'lpOMe)KyTO‘-lHOﬁ arrecranumn

Pe3ynbraThl IHUCLMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMH, €CIM JUIS BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHMSI KOMIIETEHIIMHM Ha JAHHOM
JTamne.

[IpomexyTouHas aTTecTanus 1o IUCHUIUIMHE TPOBOAUTCS B (hopMe dK3aMeHa.

K cnaue sk3aMeHa JOMYCKAIOTCSl CTYAEHTHI, BBINOJHUBIIME Bce (DOPMBI TEKYILETro
KOHTPOJIA.

DOK3aMeH MpeayCMaTpUBAIOT BBIOOPOYHYIO TPOBEPKY OCBOCHMS MPEAYCMOTPEHHBIX
AJIEMEHTOB KOMIETEHLUH U KOMIUIEKTYIOTCS BOIIPOCaMH 0 MaTepuagaM y4eOHON AUCIUITIINHBL.
OTBeThl Ha IOCTaBJIEHHBIE BONPOCHI JAOTCS B MUCbMEHHOM Bue. [1o nroram yctHoro orsera Ha
OwyieT mpemnojaBareib OLEHUBACT 3HAHMS CTYJICHTA.

IIpu cpade SK3aMeH, CTYAEHT IOJIyd4aeT TPU BOIPOCAa U3 IIEPEYHS BOIPOCOB, BPEMs
MOJITOTOBKH CTY/ICHTa K YCTHOMY OTBeTY - 110 30 MUH.

IIpumep BapraHTa BOIIPOCOB Ha 3K3aMEHE!

Bapuant Ne 1
1 Xumunueckuii coctas u nepsuyHas crpykrypa JJHK.
2. ITnasmuael. CBOMCTBA GaKTEpHAIbHBIX IIa3MHU. | eHETHKA IIa3MUI.
3. Tpancno3oHBI 3yKapHoT. J|ByXKOMIIOHEHTHAs] CHCTEMA TPAHCIIO30HOB.



https://media.technolog.edu.ru/

@DOHJ OLIEHOYHBIX CPECTB MO AUCUMILIMHE npeacTasieH B [IpunoxenuuNe 1

Pe3y.]'II>TaTI)I OCBOCHHA JUCHUINNIMHBI CUYHUTAKOTCA AOOCTUIHYTBIMH, €CIM OJId BCECX
9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTHUTHYT HOpOI‘OBbIﬁ YPOBCHb OCBOCHHUA KOMIICTCHUMWN HAa JAHHOM
OTaIl€ — OLCHKA «KYAOBJICTBOPUTEIILHO).

7. IlepevyeHb y4eOHBIX U31AHUH, HE00X0AMMOM /1JIs1 OCBOEHMS 1Y CHUILIHH
a) meyaTHbIe U3TAHMSI:

1) JIetoun, b. I'ennt / b. Jlbtoun; nep. 9-ro anri. u3a. U. A. Kodpuanu u ap., mox pen. .
B. Pe6pukosa. - M. : BUHOM. Jlabopatopus 3nanuii, 2011. - 896 c. - ISBN 978-5-94774-793-5.

2) Imua, P. Harnsgaast OMOTEXHOJIOTHS U TeHeTruyeckas uikeHepus / P. Ilmun ; mep. ¢
HeM. A. A. BunorpanoBoii, A. A. Cunromuna ; noa pea.: T. I1. Moconooii, A. A. CunromuHa. -
M. : BUHOM. JlaGopatopust 3nanwmii, 2014. - 325 c. : nin. - bubmumorp.: c. 294-316. - ISBN 978-
5-94774-767-6.

3) Texnuka 6e30maCHOCTH B MHUKPOOHOJOrHYECKOl Jaboparopuu : YueOHoe mocodue /
. O. Bunoxonos [u ap.] ; Munobpaayku Poccun, Cankr-IletepOyprckuii rocynapcTBeHHBIN
TEXHOJIOTUYECKUH  WHCTUTYT (TeXHWUYECKHi  yHHBepcuter), Kadenpa MonekymsapHOi
ouorexnonoruu. - Cankr-Ilerepoypr : CIIOGI' TU(TVY), 2021. - 90 c.

4) IMpuHOMTIBL ¥ METOABI OMOXUMHUH B MOJIEKYJIsipHOI Ouonorun / Pen. K. Yuncon u JIx.
Youkep; nep. ¢ anri. T. I1. Moconosoii u E. 0. bo3enek-Pemernsik ; nox pen. A. B. Jlepamosa
u B. U. Tumxkoga. - 2-¢ uza. - M. : BUHOM. Jlaboparopus 3uanumid, [2015]. - 848 ¢. - ISBN 978-
5-9963-1895-7

5) KonmueB, A.C. MonekynsipHas Ouosorusi: YueOHUK I BBICIIETO
npodeccuoHansHOr0  0o0pa3oBaHWs MO  HampaBleHHto mnoArotoBku "[lemarormueckoe
obpazosanue" npoduns "buonorusa" / A. C. Konunues, I'. A. CeBacTbsiHOBa. - 4-¢ u3., nepepad.
u gom. - M. : Akagemus, 2012. - 400 c. - ISBN 978-5-7695-9147-1

0) 2J1eKTPOHHBbIC U3JAHUA:

1) Bunoxomos, [1.0. ®uszuko-xumuueckue cpoiictBa JJHK : Yuebuoe mocodue / J1. O.
Bunoxonos, M. B. Pyrro, A. B. IlonoB ; Muno6puayku Poccun, Cankrt-IlerepOyprckuii
rOCYJapCTBEHHbII TEXHOJOTMYECKUH WHCTUTYT (TeXHUYeckud yHuBepcutet), Kadenpa
MoJIeKy sipHoi OnoTexHosorun. - Cankr-IlerepOypr : CIIGI TU(TY), 2021. - 58 ¢. : wn. - //
CII6I'TU. Dnexrponnas oubmmoreka. — URL: https://technolog.bibliotech.ru (nata oGparmienus:
29.06.2021). Pexxum noctyna: s 3apeructpup. [lonb3oBarenei.

2) TexHuka 0€30MacCHOCTH B MUKPOOHOJIOTHUECKOU JTabopaTopuu : YueObHoe rmocobue /
. O. Bunoxonos [u ap.] ; MunoOpuayku Poccuu, Cankr-IletepOyprekuii rocynapcTBeHHbIN
TEXHOJIOTUYECKUH  MHCTUTYT (TexHHueckuil yHuBepcuter), Kadenpa mosekynspHoit
ouorexnonoruu. - Cankt-IlerepOypr : CIIGI'TU(TY), 2021. - 90 c¢. : un. - // CIIGI'TU.
OnextpoHHass Oubnmmorexka. — URL: https://technolog.bibliotech.ru (mara obpamenus:
29.06.2021). Pexxum poctyma: Ui 3aperucTpup. Mojib30BaTesiei.

3) Benenue kynabTyp KIETOK 4YellOBEKa M OIEHKAa MX (DYHKIMOHAILHOW aKTHBHOCTH '
MeTOoMYecKe yka3zaHus K JaboparopHsiM padotam / O. Y. Crenanosa [u ap.] ; CIIGI TU(TY).
Ka¢. monexynsp. OnoTexHonoruu. - J1IeKTpoH. TekcToBele AaH. - CIIO. : [6. u.], 2014. - 34 c.
CII6I'TU. Dnexrponnas 6mubmmoreka. URL: https://technolog.bibliotech.ru (mara oOparenus:
09.09.2022). — Pexxum mocTyna: Ajisi 3aperucTpup. NOJIb30BaTeICH.
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8. IlepedeHb JJIEKTPOHHBIX 00pPa30BATEJBHBIX PECYpCcOB, HEOOXOAMMBIX IS
OCBOCHHS JHCHHUIIMHBI.

- Molecular Biology of the Cell (CD-npunoxkenne k yueOHHKY). CoOmepKuT
WUTIOCTPATUBHBIN MaTepuanl K JICKIIMOHHOMY KypCy, AaHUMHUpPOBaHHbIC M BHICO-(ailibl,
JICMOHCTPUPYIOLIME  OCHOBHBIC  OHOJOTMYECKUE  HAHOCTPYKTYPbl M MOJICKYJISIPHO-
OMOJIOrNYECKHE ITPOLIECCHI.

- MWPLIib. Ilporpamma, paspaborannas kadenpoit CAIIPuY, mpenHasHaueHa s
TECTUPOBAHUS O0YYAIOIIUXCS TI0 TEOPETUIECKOM YacTH JUCIUTLINHBIL.

- OO6mectBo  OumorexnomoroB  Poccum um. FO. A. OBuuHHUKOBa. —
http://www.biorosinfo.ru/

- Uurepuer-xypran «KomMepueckas onorexuonorus» — http://www.chio.ru/

- [Ipaktrueckas Monekysipaas ouosorus — http://molbiol.edu.ru/

yuebHbii 1iaH, PI1/] u yueGHO-MeTOIMYECKHE
marepuaisi:http://media.technolog.edu.ru

3JIEKTPOHHO-OUOINOTEYHbIE CUCTEMBI:

«DJEeKTPOHHBIN YuTaNBHBIH 321 — bubnmoTex» https://technolog.bibliotech.ru/;

«JIanb »https://e.lanbook.com/books/.

9. MeToauyeckue yKa3aHus 1Jisl 00y4aIOIIHUXCS 110 OCBOEHUIO I CUMUILJIMHBI.

Bce Buabl 3aHATHI 10 JgucnuIiMHe «['eHeTMyeckas WHXKEHEpUs» IPOBOAIATCS B
COOTBETCTBUM ¢ TpeboBaHusMH ciexyromux CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOHbix 3ansTuil. Jlekuus. OOmue
TpeGoBaHus;

CTO CIIoI'TH 018-2014. KC VYK/IB. Bunbr yueOHbix 3ansatuil. CeMuHapbl Hu
npakTudeckue 3aHaTus. Ooue TpeOoBaHus K OpraHU3aluy U POBEEHHIO.

CTII CIIGI'THU 048-2009. KC VYKJIB. Bunel yuebGHbIX 3aHsTuil. CamocTosiTenbHas
IlaHupyemasi pabota ctyaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTO CII6I'TU(TY) 016-2015. KC YK/IB. ITopsimok mpoBeneHus 3a4ETOB M 9K3aMEHOB.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha H3yueHHE IaHHOM MUCHMIUIMHBI, JIydlle
BCEro OCYILIECTBIISITH HAa BECh CEMECTp, IpelycMaTpuBas MpPU STOM PETYISpHOE MOBTOPEHUE
IIPOMJEHHOIO MaTepuaa.

OCHOBHBIMU YCTIOBHSIMHM IPAaBUJIBHOM OpraHu3aluy yd4eOHOro mpolriecca JUisl CTYA€HTOB
ABJIAETCH:

IJIAHOBOCTH B OpPraHu3aluu y4eOHON paboThI;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATHSA CTYAEHT JOJIKEH IPUXOAUTH, UMES 3HAHUS 110 YK€ U3YUEHHOMY MaTepuaiy.

10. ITepeyens MH(POPMALMOHHBIX TEXHOJIOTHH, HCNOIb3yeMbIX IPH OCYIECTBJIEHUN
0o0pa3oBaTe/IbHOIO Mpolecca Mo AUCIUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.
B yuebHOM mpormecce MO JaHHOW AMCHUIIIMHE TPETyCMOTPEHO HCIOJIb30BaHUE
MH(OPMAaLIMOHHBIX TEXHOIOTH:

YTEHHUE JICKIHUN C UCTIOJIb30BAHUEM CIIAl1-TIPE3EHTALIN;
B3auMoOIeicTBUE ¢ oOydaronumucs mocpencrsom DMOC.
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http://www.biorosinfo.ru/
http://www.cbio.ru/
http://molbiol.edu.ru/
http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10.2. IIporpaMmMHoe o0ecnieyeHue
Microsoft Office (Microsoft Word, Excel, Power Point).

10.3. ba3bl JaHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBbI.
CrnpaBouHo-niouckoBas cucrema «Koncynbrant-ITnrocy.

11. MarepuajbHO-TEXHHYECKOEe o0ecredyeHHe OCBOeHHMSl JAUCHUIJIMHBI B Xo0je
peasu3anuu 00pa3oBaTebHOI MPOrpaMMbl

s BeneHWs JEKUMOHHBIX M IPAKTMUYECKUX 3aHIATHH UCHOJb3yeTcst ayautopus Ha 30
MOCAJI0YHBIX MECT, 00OpYyHOBaHHAs JOCKOW, JEMOHCTPAIMOHHBIM 3KPAaHOM, IMPOEKTOPOM U
KOMIIBIOTEPOM.

s mpoBeneHUs NMPaKTUYECKUX 3aHATUN MCIIOJB3YETCs HAay4YHO-UCCIIEJ0BATEIbCKUE
KOMHATBI, OCHAIIlEHHbIE CTIEUAIN3UPOBAHHON MEOEIbI0 U 000PY10BaHUEM.

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

JUis WHBaNMIOB U JIMIl C OrPAaHMYEHHBIMU BO3MOXKHOCTSIMH y4eOHBIE Mpolecc
OCYILECTBIISICTCS B COOTBETCTBHH C [loyioskeHHMeM 00 OpraHM3aluy Y4eOHOTo Iporecca st
oOydeHHs WHBAJIUIOB W JUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSAMHU 310poBbs CIIGI TU(TY),
yTBEpkAEHHBIM pekTopoM 28.08.2014.
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TIpunoxenue Ne 1
K paboueli mporpamMme JUCIUATIIHHEI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o

aucuuiuinie «I'eHeTH4yeckas HHIKECHEP U

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Hrzexc Copepxanue Ortan GopmupoBaHus
KOMIICTCHIIHH AeP pMHP
OIIK-2 CriocobeH TPUMEHSTh OCHOBHBIE 3aKOHBI M MeToAbl | [IpoMexyTOqHBIH

UCCIICIOBAaHUI ©CTECTBEHHBIX HAyK Ui PEIICHHS 3a/1ad
poeCCHOHAIBHON e TEIHHOCTH
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2.Iloka3aTenn u KPUTEPUH OLNCHUBAHUSA KOMIIeTEHIIMI Ha PA3JHYHBIX 3Talax ux (l)OpMPIpOBaHHﬂ, mKaJa Ooq¢cHUBaHUuA

Ko n naumenosanue

YpoBHU cHOPMHUPOBAHHOCTH

WHAMKATOPa [Mokazarenu copmupoBaHHOCTH Kpurepuit (ommrcaHue BBIPAXKCHHOCTH JECKPHUIITOPOB)
JOCTHXCHUS (meckpunTops!) OILICHUBAHUS «YIOBIIETBOPUTEIHHO «XOPOIIIOY» COTIHYHOY
KOMIIETEHLIUU (TIOpOTOBEIIT) (cpenHuit) (BBICOKHIA)
OIIK-2.8 Ha3sbIBaeT puHITUIIEI, JISKAIIIHUE B [MpaBuibHBIE [epeuncnser ¢ [NepeunciseT NpUHIMIBI B | YBEPEHHO HA3bIBACT
OcyIecTBICHHE OCHOBE MCKYCCTBEHHOTO OTBETHI Ha ONMOKaMH MPUHITHITBI, CIOCOOBI OCYIIECTBICHNS | MPHUHIIUITBI TeHETHIESCKOM
o |—
IeHHOMHIKEHEPHBIX | MPe06pa3oBaHUs TeHETHICCKHIX Borpockl Ne 1-31 | KOTOpEIE JIe)KaT B OCHOBE | TCHETHYECKHUX § WH)XEHEPHUH, Ha3bIBaCT
% K 9K3aMeHy HCKYCCTBEHHOTO npeoOpa3zoBaHUi KIETOK, CrocoObI BBIICTICHUS,
MaHUITYJIALUAN C 3JIEMEHTOB, CIIOCOOBI BBIJCIICHHUS,
5 npeoOpazoBaHUs HE MOXKET CAMOCTOSITEIBHO | MICHTH(QUKAIIUH,
HOJIOTHICCKUMHA MICHTH(HUKAIMHI, CEKBEHMPOBAHHS, TeHETHYECKUX MIPUBECTU IIPUMEPEI CEKBCHHUPOBAHUS H
00BEKTaMU MOZM(DUKAINK U UHTETPALIUH TEHOB; 3JIEMEHTOB, TIOXO BBIOOpA (hepMEHTOB IS WICHTH(QUKALINH, Ha
CBOMCTBA U TUITbI AKTUBHOCTH OpPHUCHTHPYETCS B MPOBEICHHS TEHETUYECKUX | MPUMEpPax MOSCHSIET
OCHOBHBIX (DEPMEHTOB, CBOICTBax )epMEHTOB, peoOpa3oBaHMA, HCXOIS BJIUSHHUE CBOWCTB
HCIIONBb3yEMbIX B METO/IAX MPUHUMAIOMIAX yYacTHE | U3 UX CBOICTB M THIIOB (hepMEeHTOB Ha UX BEIOOD
reHeTHYeCKO MHKeHeprH (3H-1). B TEHETHYECKUX aKTUBHOCTEH JUTS TIPOBEICHUS
mpeoOpa3zoBaHUAX TEHETUYECKUX
MaHUITYJIALUI C
KJICTKAMU
Breigeasier reHeTHUECKUI MaTepHra [IpaBumnbHBIE O0bscHseT ¢ ommbkamu, | Ilog KoHTpoIeM ITocne koHCynbTaIUU C
W3 Pa3IHYHBIX GHOJOTHYECKHX OTBETHI Ha KakuM 00pazom MPENoJaBaTellsl IPOBOTUT | MPETIoaBaTEIIeM
00BEKTOB, IIPOBOJT €ro Bonpockl Ne 32-55 | mpoucxonuT BhleNeHIE BBIJICJICHUC U CaMOCTOSITEILHO
K 9K3aMEeHy TeHETUYECKOTO TeHETUYECKOT0 MaTepraia | OCYIIECTBISIET
PECTPUKLIUIO U
MaTepHuana u3 13 OMOJIOTHYECKUX MTOJITOTOBKY
DMEKTPO(YOPETHIECKOE pas/IeNeHue; pa3iIuuHbIX 00BEKTOB, 6€3 omndoK TE€HETUYECKOIO
cocTaB/sieT rCHETUICCKNUE KapThl, OuonornIecKux TPOBOJIUT €T0 PECTPUKIINIO | MaTepHaa U MPOBOIUT
cekBeHupyet ¢pparments JJHK; 00BEKTOB, C TPYyOBIMU 1 37eKTpodopes, mocie BCE HEOOXOTUMEIE
CUHTE3UPYET OJIUTOHYKIJICOTUIHEIE omuOKaMH MTPOBOIHT KOHCYJIBTAILIUH C HCCIICIOBAaHUS B O0JIACTH
1 epPMEHTATHBHBIMH METOIAMH; anexTpodopes COCTaBHUThH TCHETHUCCKHE UHKECHEPHU JUTS
N MOJTOTOBIICHHOTO KapThl, IPOBECTH TOTyYCHHUS
[IEPEHOCUT T€HETUYECKUU MaTepral
6 MaTepuaia CEKBEHHUPOBAHHE PEKOMOMHAHTHBIX
Ha MEMOpAaHHBIE HOCUTENH U bparmentos JTHK. morexys JIHK
MIPOBOJAMT €r0 THOPHUIU3AIIHIO C
MEUYEHHBIMU 30HIaMU; IOJIy4aeT
pexoMOuHaHTHBIE MoseKybl JITHK,
TpaHcHOpPMUPYET KYIbTYPHI
MHUKPOOPraHU3MOB (Y-1)
JIeMOHCTPHPYET HABBIKH [MpaBunbHBIE C ommbkamu ucnons3yet | [log pykoBoacTBoM CaMoCTOSTeNNbHO
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Ko n naumenosanue
WHAMKATOpPa
JIOCTHKEHUS

KOMIIETEHIIAN

YpoBHU cHOPMHUPOBAHHOCTH

[Nokazarenu copmupoBaHHOCTH Kpurepuit (ommcaHMe BBIPAXKCHHOCTH JECKPHUIITOPOB)
(meckpunTops!) OLICHUBaHUS «YIOBIIETBOPUTEIHHO «XOPOIIIOY» COTIHYHOY
(TIOpOTOBEIIT) (cpenHuit) (BBICOKHT)
BJAJCHUS METOIAMU OTBETHI Ha METO/IbI TeHETHYECKOM MPENOoaBaTeNsl MPOBOTUT | UCIOJB3YET METOIBI
TEOPETHIECKOrO H Borpockl Ne 56-82 | umxeHepuu, npu HCCIIe/I0BAHNS, HCTIONB3Y S TCHETHYECKOMN
K DK3aMeHy MOMOIIIY [IPETIOoIaBaTelisl | METOJIbl TeHETHYECKON UHKCHEPHH JUTS PEIICHUS

9KCHEPUMEHTAIbHOIO
UCCIIEIOBaHMs, a TAKIKE
COBPEMEHHBIMHU CPEACTBAMU aHAIN3a
FEeHETUYECKO HH(pOpMaINH;
KOMITbIOTEPHBIMH 0a3aMH JaHHbBIX
ICHOB

MIPOBOJUT aHAJIH3
MOJTyYEHHBIX
pe3yabTaToB

HWHXXCHEPHUH, IIPHU aHATIU3C
IMOJYYCHHBIX PE3YJIbTATOB
HCIIOJIB3YCT 0a3ml JaHHBIX
TCHOB

MOCTaBJICHHOH 3a1a4u,
MPaBUIBLHO MPOBOJIUT
aHAJIN3 MOJTyYEHHBIX
pe3yJbTaToB U
UCTIONIB3YyeT 0a3bl
JaHHBIX T€HOB
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2. TunoBble KOHTPOJIbHbIE 3aJaHNUS [1JIsl IPOBeeHUs] POMEKYTOUYHON aTTecCTAUM

a) Bonpochl 1 OLEHKH 3HAHMil, YMEHUIl W HABBIKOB, C(POPMHMPOBAHHBIX Y
cryaenta no komnerenuuun OIIK-2:

1) [MonoxeHue MOJCKYISIPHOH OHOJIOTHM M TCHETHYECKOW WHKEHEPHH B CHCTEME

Ounonoruueckux AMCUUILINH. OCHOBHBIE ATAlbl TEXHOJIOTUU pekoMOuHaHTHbIX JIHK.

2) llenTpanbHast JorMa MOJICKYJIIPHOM OHOJIOTHH.

3) I'eHeTHYECKHIT KO/ U €T0 BAPHAHTHI.

4) Tlonumepa3sHasi LeTTHAs PEAKIIHSL.

5) TocynapcTBeHHOE peryIMpOBaHHE TEHHO-UH)XEHEPHBIX HCCIICIOBAHU.

6) ®Pu3NKO-XUMHUYECKHE CBONCTBA HYKJIICMHOBBIX KHUCIIOT.

7) Pacnonoskenue reros Ha JIHK. CoBpeMeHHast KOHICIIHS T€HOMA.

8) Jlokanu3anusi MaTPUYHBIX POLIECCOB B YYKAPUOTUUECKON KIIETKE.

9) Homenkiatypa u kiaccu(uKaius peCTpUKTa3.

10)
11)
12)
13)
14)
15)
16)

17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)

36)
37)

38)
39)
40)
41)
42)
43)

IIpakTHueckast 3Ha4UMOCTb T€HHOM MHKEHEPUH.

CoBpeMeHHbIE BEKTOPBI, UCIIOJIb3YEMBIE Ul TEHHOW MHKXCHEPUU

[Mpuniun nporynku mo reHomy. [Touck reHa B 607161101 001aCTH TeHOMA.

Kakue Hay4HbIE OTKPBITUS UCIIOJIB3YIOTCS B TEHHOM MH)KEHEpUN?

['eHeTnyeckas MH)KEHEPHsI KaK MHCTPYMEHT U3Y4YEHUs] TEHOB U TEHOMOB.

Bropuunas crpykrypa u ynakoska makpomosiekyia JIHK B knerkax.

®opwmel cymectBoBanus JIHK B knetke. [lnmasmuabl, 3mucoMsl, OakTepuaibHbIE U
JYKapUOTHYECKHE XPOMOCOMBI.

XUMHYECKUI cOCTaB U nepBruyHas ctpykrypa JHK.

XuMH4eckui coctaB U nepsuuHas crpykrypa PHK.

Tunst PHK B knetke u ux @pyHkuun.

Bropuunas crpykrypa PHK.

['eHbI NPOKaPUOTUYECKUX OPraHU3MOB U UX CTPYKTYpA.

['eHBl 5yKapHOTHUECKUX OPraHU3MOB, UX CTpYyKTypa. Knaccugukaius reHos.
CTpyKTypa NpoKapuoTHUYECKUX pruOOCOM.

Pu60ocoMBbl 53yKaprHOTHYECKUX KIETOK

Knaccudukanus mmazmui.

@DopMBbI CYIIECTBOBAHUS MJIa3MUJ1 B OAKTEPHATIBHBIX KIIETKAX.

Kuznennsbrit uks 6akrepuodara A.

[Tponecc camocOopku 6akTeprodara A.

['eHeTnyeckas opraHu3anus JpoAcKeH-caxapoOMHIIETOB U IPOKIKEBBIC TUIA3MUIbI.
HckycCTBEHHBIE BEKTOPHI HA OCHOBE JPOAOIKEBBIX IUIA3MHUI.

I'enetndeckast opranuzamus Ti-TurazMug arpoOaKTepHil.

Cnonrannsle nospexaenus JJHK B knerke.

ITpouecco! penapanun JTHK.

WNuannmanus perummkanuu JJHK B 0-popme, popmupoBanue peruimkaiuoOHHONW BUJIKH.
Ononranus pernkaun JJHK B 0-dopme, dopmupoBanue pemincomsl, CHHTE3
OTCTAIOLIEH LENU.

AnprepHatuBHbie hopmbl perurkanuu [JHK. Perumkamnus B 6-dopme. Permukarus
2p-nna3Musl.

OmmOku, Bo3HUKaOIKE B Mpouecce perunkanuu. Koppekuus pemnukauun JJHK-
MOJIMMEPA3AMH.

Hcnons3oBanne [JHK-nonumepas B reHETHYECKON MHKEHEPHH.

TpaHCKpUNITOH U €ro cTpyKTypa. CUNTHIBAEMBIN T'EH.

TpaHcKkpunus y IpOKapUOTHYECKUX OPTaHU3MOB.

Crpykrypa u ¢pynkunonupoanue PHK-nommmepas.

[Ipoueccunr PHK y npokapruoTnyecknux opraHusmMoB

TpaHckpunuus y 5yKapuoTHUYECKUX OPTaHU3MOB.
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44) CrutaiicHHT U er0 ()OPMBHIL.

45) AmunoanunupoBanue TPHK.

46) MHunmanus TpaHCISAUH y TIPOKAPHOTHYECKUX OPTaHH3MOB.

47) DroHramus TPaHCISIIUHE Yy TPOKAPHOTHYSCKUX OPraHHU3MOB.

48) Tepmunanus tpaHcisiuu. COBMEIEHHE MPOLIECCOB TPAHCKPHUIILIUU ¥ TPAHCIISALUH Y
MPOKAPUOTUYECKUX OPTaHU3MOB.

49) Perynsiums SKCIPECCUM TCHOB Yy MPOKAPHOTHYCCKUX OpPraHU3MOB. JIakTO3HBIH
OTIEpOH.

50) OO6mas reHeTHYecKass peKOMOMHAIUS (KPOCCHHTOBED).

51) JTHK-nurassl 1 UX UCIOJIB30BaHUE B TCHETHYECKON MHKEHEPHH.

52) U3omm3omepusi peCTpUKTas3.

53) Merunasel, TepMUHaIbHAs TpaHchepaza M HX HCIOJIB30BAHHE B TI'CHETHYECKOM
WHXCHEPUU

54) Hykieassl U UX UCIOJIb30BAHUE B TCHETHYECKON HHKCHEPHH.

55) docdaTtazsl ¥ MONMHYKICOTHAKUHA3Bl W WX HCIOJIB30BAHHE B T'CHETHYCCKOM
WHXCHEPUU

56) CaiiT-crieruduyueckas reHeTHYecKast PeKOMOMHAITUS.

57) ®ochoTpudhupHBIii METO CHHTE3a OJIMTOHYKJICOTH/IOB.

58) dochuTTpudGHUpHBI METOI CHHTE3a OJMTOHYKJICOTH/IOB.

59) Mertopl cHHTE3a POTHKEHHBIX JABYXIlenoueuHbXx Mostekyn JJHK.

60) Cucrembl pecTpUKIMH-MOIHU(PUKAIUH Yy OAKTEPHUil.

61) OOpaTHas TpaHCKPHIITa3a U €€ UCIOJIb30BAHUE B TCHETUUECKON MHKECHEPHUH.

62) Daekrpodope3 monekyrn JTHK.

63) Ilynsc-anexkrpodopes mosiexyn JJHK.

64) Xumuueckoe cexkBenupoBanne JJHK metonom Makcama-I'ninbepra.

65) ®depmenrtatrBHOe cekBenupoBanue JJHK merogom Canrepa-KoyscoHa.

66) depmenrtatiBHoe cekBenupoBanue JJHK metonom tepmunaTopoB mo CaHrepy.

67) ABromarmueckue Metosl cekBenupoBanue JIHK. Crparerus pacuiid-poBku
npotskeHHbIX PpparmentoB JIHK. IIporpamma «I'eHom uenoBeka.

68) biortunr mo CaysepHy.

69) I'mOpuau3aIvst HyKICHHOBBIX KUCIIOT C 30HIaMH Ha TBEPJIOM HOCHTEIIE.

70) Konctpyuposanue rudpuanabix Mosiekynn JJTHK pecTpukTasHO-THra3HbIM METOIOM.

71) MeTo/1pI MOBBIIICHHS BBIXOa peKOMOMHAHTHBIX MoJiekyn JIHK.

72) Kouctpyuposanue ruopuaabix Mosiekyi JIHK KOHHEKTOPHBIM METOIOM.

73) Koncrpyuposanue rudpuasix Mosekyn JJHK ¢ momorsio THHKEPOB.

74) Boiaesnenue mia3MuI METOIOM YIbTPAICHTPU()YTHPOBAHUS B TPATUEHTE IOTHOCTH
B IIPUCYTCTBUH WHTEPKAJSATOPA.

75) BriaeneHue mia3Mua METOIOM IIEIOYHON SKCTPAKIUH.

76) MeTo/1pI BBEJICHUS TJIA3MH/] B OaKTEpUATbHBIC KIICTKH.

77) KoHTpoJb peruinKaIiuy mia3Mu] U SBJICHHE HECOBMECTUMOCTH.

78) MckyccTBEeHHBIC TIA3MHTHBIE BEKTOPHI.

79) BekTopHbIe cHCTEMBI Ha OCHOBE OakTepuodara A.

80) IMomyueHue TPaHCTEHHBIX PACTECHUIA.

81) BektopHbIe CHCTEMBI JJis1 TPAaHC(HOPMAITUHU KIIETOK KUBOTHBIX.

82) Tlpouecc nHGUIMPOBAHKS PACTUTENBHBIX KJIETOK Ti-MIa3MuaaMu

[Ipu cnave sk3ameHa, CTYJEHT MOJIydaeT TPU BOIIPOca U3 MepeyHs, IPUBEIECHHOTO BhIIIIE.
Bpemst moAroToBKH CTyI€HTa K YCTHOMY OTBETY Ha BOMPOCHI - 10 30 MUH.
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4. Meroan4yecKkue MaTepHaJIbl Ui ONpeesieHUs] NMPOUeAYP OLEHUBAHHWS 3HAHUIA,
YMEeHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIHI.

IIpomexxyTouHass arrecTauus IO JUCLUIUIMHE IPOBOAUTCS B COOTBETCTBHHU C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB ITopsgok npoBeaeHUs 3a4E€TOB U
9K3aMEHOB.

[To nucuuIUIMHE TPOMEXKYTOUYHAS aTTECTAIMsI IPOBOAUTCS B (hopMe sK3aMeHa.

Hlkana oueHuBaHus OamabHass («OTIMYHO», «XOPOIIO», «YIOBIETBOPUTEIBHO,
«HEYAOBJIETBOPUTEIILHOR).
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