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1. Heab ocBoeHUs AUCUUIMIHHBI

Ienp ocBOCHMSI TUCITUTUIMHBI — (POpMUpPOBaHKE OOMIETTPOPECCHOHANTBHBIX KOMIICTCHIIHM,
00ecneYnBarOIINX CIIOCOOHOCTh OYAYIIMX OMOTEXHOJIOTOB OIIEHUBATH OCHOBHBIC 3aKOHOMEPHO-
CTH U COBPEMEHHBIE TOCTUKEHUS TeHETUKHU, TEHOMUKH U MPOTEOMUKH C YYETOM SKOJIOTHUECKHUX
MOCIICACTBHI WX MPUMEHEHHS U PaboTaTh, UCTIOIB3Ysl OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX
JTUCIUILIMH B IPO(ECCUOHATBHON JAesITEIbHOCTH.

[Iporpamma pazpaborana B coorBerctBun PI'OC BO mo HampaBlIEHHIO MOATOTOBKH
19.03.01 buoTtexHomorus, yTBepKAEHHBIM MpUKa3oM MHUHHCTEpCTBa 0Opa3oBaHus U Hayku Poc-
cuiickoil ®enepanun ot 10 aBrycra 2021 rona Ne 736.

2. Mecto qucuunjuHbl B ctpykrype OITIOII

HucuuruinHa «['eHeTnyeckas MHKEHEpUsl U IPOTEOMHUKa» OTHOCUTCSA K BapUaTUBHOW ya-
ctu broka 1 (ducturummaer) OTIOIT, ee uzydenue ocymiectisiercs: B 9-mM cemectpe.

Jli1sl OCBOEHUS JAHHOW JMCUUILUIMHBI HEOOXOIMMBI 3HAHHSI, yMEHUS U HaBBIKU, CPOPMHU-
POBaHHBIE TUCHUIUIMHAMYU IPEIBIIYLLIEr0 YPOBHS.

3HaHUs, yMEHUS U HAaBBIKH, [TOJIy4YEHHbIE [IPU U3YUYEHUH JaHHOM JTUCLUIUIMHBI HE00X0-
JUMBI JUIsl YCIIEIIHOTO OCBOEHUS! IUCLUIUIMH MOCIEAYIOLIEr0 YPOBHS U MPOXO0XKIEHUS TIPOU3-
BOJICTBEHHBIX IIPAKTUK.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS TUCHHUIIIHHBI
Pe3ynbTaThl OCBOCHHS TUCHMIUIHHBI CHOPMYIUPOBAHBI B COOTBETCTBUU C MPOPECCUOHATBHBIM
CTaHJapTaMH:
— IIpodeccuonanbubiM crangaptoM «CrHenuanucT B 001acTd OMOTEXHOJIOTUHU OMOIOTUYECKU
AKTHUBHBIX BEIECTB», YTBEPKJICHHBIM MPHUKAa30M MUHUCTEPCTBA TPYyJa U COIHMAIBHON 3alTUTHI
Poccuiickoit ®eneparuu ot 22 uronsg 2020 r. N 4411 (3apeructpupoBad MUHHCTEPCTBOM FOC-
tuin Poccutickoit @enepanuu 19 asrycra 2020 r., peructparponssiii N 59324);
Tpyoosas ¢pynkyus: [IpoBeneHne MOATOTOBUTEIBHBIX PaOOT ISl OCYNIECTBICHUS OMOTEXHOJIO-
TUYECKOTro Ipouecca noinydenuss bAB

— IlpodeccronanpubiM cTaHgapToM «CHEIUANTKUCT 0 MPOMBIIUICHHOW (apmaiiuu B 00JacTH
IPOM3BOJICTBA JIEKAPCTBEHHBIX CPEACTBY», YTBEPKACHHBIM NpHKa30M MUHHCTEPCTBA TPYAA U CO-
aneHOu 3amuThl Poccuiickoit ®eneparmm ot 22 mast 2017 r. N 430nH (3apeructpupoBan Mu-
HHCTEepPCTBOM tocTuiiu Poccuiickoit denepanun 6 urons 2017 r.,peructpanonnsii N 46966);
Tpyoosas pynkyus: Benenue TeXHOIOTMIECKOTO MpOIIecca MPH MPOMBIIIIICHHOM MTPOU3BOJICTBE
JIEKapCTBEHHBIX CPE/ICTB

Konsl 1 conepxa-

No " IImannpyemsble pe3yabTaThl 00YUEeHUS (IECKPUIITOPEI
HHE KOMIICTCHIINH Py pesy y4 (eCKpUITTOPEI)

/1

3HaTh VYMmern ‘ Bnanets HaBbIKaMU

Komnerenuus OIIK-1. CiocobeH uzyuaTh, aHaJIM3UPOBATh, HCIOIB30BATH OMOJIOTMUYECKHE
00BEKTHI M MPOLIECCH, OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTSIX MaTeMaTHUECKUX, pu3uye-
CKUX, XUMUYECKHUX U OMOJIOTUYECKHX HAYK M UX B3aMMOCBSI3IX

1. M ornk-1.2 1.IToctreHOMHBIE 1. IlpumensaTs no- 1. Ucnons3oBanues
[Tonp3yeTtcs 3ako- MOIXOObI K OMOJI0- JIy4€HHBIE 3HAHUSA MH(pOpMALIUH O CO-
HAMH ¥ 3aKOHO- TUYECKMM UCCIEN0- | IpH M3ydeHun quc- | SPEMCEHHBIX METONaX
HCCIIENOBAHUS Te-
MEPHOCTSIMU Ma- BaHUSIM ITUTUTHHBI B IPOTIEC-
U HOMa, MOJIEKYJISIp-
TEMATHYECKUX U MNudopmanmro o C€ TEOPETUUYECKOTO HOIf JIMArHOCTHKE
(bu3MUeCKUX HAYK pa3BUTHUU OMOWH- HCCIIEN0BAHUS 2. UluTeprperanun
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1 UX B3aMMOCBA-

(hopMaImOHHBIX

2.0npenensieT B3au-

MCTOJ0B aHalIn3a

3BI0 TEXHOJIOTU1 0Opa- MOCBSI3b T€HOMUKH, | IPOTEOMA: H303J1C-
GOTKM JAHHBIX TPO- | MPOTEOMHUKH 1 Gro- | TPHIECKOro hoKy-
CUpPOBaHUSI, JICK-
TEOMHBIX IKCIIepH- | UH(POPMATHUKH MTPU
5 Tpodopesa, Xxpoma-
MEHTOB. ElIEHUHU IIPOOIIEMBI
p p torpaduu, Macc-
3.MeToibl MOJIEKY- | KOHCTPYHPOBAHHS CHEKTPOCKOTHH
JIIPHOM JMAarHOCTH- | HOBBIX JICKAPCTBEH-
KU U OEJIKOBOU MH- HBIX CPEJICTB
KEHepUn
U onik-1.4 1. OcoOennocru 1. OuenuBaet noct- | 1.Biaagers HaBBIKa-

[Tonp3yercs 3ako-
HaMH U 3aKOHO-
MEPHOCTSIMH XH-
MHYECKUX U OHO-
JIOTHYECKUX HAYK U
HX B3aHMOCBSI3BIO

CTPYKTYPHOM IIpO-
TEOMHKH

2. CoBpeMeHHBIC
METO/]Ibl CEKBEHUPO-
Banus JIHK (cexBe-
Hatopsl I u III ro-
KOJICHUSI, UX BO3-
MOKHOCTH | 00J1a-
CTH IIPUMEHEHMUS).

I€HOMHEIC ITOIXOJIBI
K OMOJIOTMYECKUM
HCCIICIOBAHUSIM

2. YMeeT UCIoip30-
BaTh UH(POPMAIUIO,
CBSI3aHHYIO C T€He-
TUYECKOM MHIKEHE-
pHUel U ee UHCTPY-
MEHTaMU

MU TIPUMEHEHUS
3HaHU# 0 popmax
(bepMeHTOB U H30-
(dhepMeHTOB, TIOJIU-
(EepMEHTHBIX CH-
CTeMax, MOJIEKYJIsIp-
HOM U 1 QyHKIUU
oenka.

1. Brnaners HaBbI-

KaMH HCII0JIb30Ba-
HUs nHpOpMaIuu
00 OCHOBHEIX
MPUHIIAIIAX KOH-
CTPYUPOBaHUS pe-
KOMOHHAHTHBIX

JIHK

3. O0beM AMCUHUILUIMHBI B 324€THBIX eIMHULAX C YKA3aHHEM KOJIHYeCTBA aKaJIeMHYeCKHX
YacoB, BbIICJCHHBIX HA KOHTAKTHYIO padoTy o0y4aromuxcs ¢ npenogasaresieM (1o BU-
JAaM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSITEIbHYIO Pa0oTy 00y4arouuxcs

KoHrtakTHas aynuropHas

CaMOoCTOSTENb-

Cemectp HaumeHnoBanue pa3aenon paboTa o0yJarommxcs ¢ Has paborta, B
JACIUATIIAHBI MperoaBaTesieM B 4acax, | TOM YHCJIe KOH-
B TOM YHCIIC CYJIbTaIlUU
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6 Paznmen 1. MonekynsipHo- 2 |4 - |- |- — 30
TEHETUYCCKUE OCHOBBI TEHETHYCCKOM
WHXXCHEPUHU




6 Paznen 2. MonekynsipHasi AMarHOCTHU- 2 |— |- |- - 28
Ka ¥ COBPEMEHHBIE MTPOOIIEMBI OEITKO-
BOU MHKEHEPUU

6 Pasnen 3. 'enetnueckas uixkenepusu | 3 | 4 |— |[— |- - 36
€¢ HHCTPYMEHTBI

6 ITpomMexxyTouHast arrecranus: 3a4eT - |- |- — 4

HToro nmo aucuurminHe: 4 16 |— |— |- 98
Yacor 108 |  3awen3 10 98

5. Conepxxanue TMCUUIJIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam) ¢ yKa-
3aHUEM OTBEJEHHOr0 HA HUX KOJMYEeCTBA aKaJeMUYeCKHX YaCOB U BU/I0B YU4eOHBIX 3aH-

THHA

5.1. Conep:xanue pa3iesioB

Kox xom-
HETEHIINU

HaunmenoBaunue
pa3aenos

Kparkoe cozepkanue pa3ieioB U TeM

H onk-1
H onk-4

Pasnen 1. OCHOBBI
MPOTEOMHUKH

Krnaccudukanuu 6enkoBbix cemeiicts OOrmas xa-
pakrepucTuka GpepMeHToB. MHOXKECTBEHHBIE (POPMBI
dbepmenToB u nzodpepmentsl. [lommdepmenTHbIC crCcTe-
MBI.

CoBpeMeHHbIE METO/BI UCCIIEJOBAHMS TEHOMA.
I'enom yenoseka.

OcoOeHHOCTH CTPYKTYpHOI nnpoTreoMuku. M3yue-
HUE CIIOKHBIX B3aUMOCBSI3€H CTPYKTYPBI U (PYHKIIHI
nporeoMa. MosiekyssipHas U KOHTEKCTHast GyHKIUH OeJI-
ka. [Ipenckazanue MONEKyIIPHON U KOHTEKCTHON (hyHK-
1y OeJka.

Metos! Bepudukanuu pe3yabTaToB. B3aumo-
CBSI3b TCHOMHKH, TPOTEOMUKH U OMOMH(GOPMATHKH TTPU
pelIeHrny mpooIeMbl KOHCTPYHUPOBAHHUS HOBBIX JIeKap-
CTBEHHBIX cpeAcTB. COBpEMEHHBIE METOIbl CEKBEHUPO-
Banusa JIHK (cexBenarops! II u III nokonenus, nux Bo3-
MO’KHOCTH U 001acTu npuMeHeHus ). [loctreHoMHBIe
MO/IXO0JIbI K OMOJIOTMYECKUM UCCIIEJOBAHUSIM

BoruncnuTenbHble U 3KCIEpUMEHTANIbHBIE MOJ-

XOJIbl K MJIEHTU(PHUKALMU T€HOB B T€HOMHBIX IOCIIE0Ba-
TEJIBHOCTAX M OmNpeAeseHuto ux ¢GyHkuui. CHHTeTHYe-
CKasi TeHOMHKA: JIOCTUXKEHUSI U BO3MOXKHOCTH. CUHTETH-
YyecKkre OaKTepHH.

H onk-1
H onk-4

Paszpnen 2. Monekymsp-
Hasl AMarHOCTHUKA U CO-
BpEMEHHbIE TIPOOIEMBI

0eIKOBON MHXKEHEPHH

[TpuHIMIIBI 1 METO/IBI aHATIN3a IPOTEOMa. DJIeK-
Tpoope3 B MOTHAKPUIAMHUIHOM Tejie B IPUCYTCTBUU
noneumicynbdara HaTpus. M3osnexkrpuueckoe Gpoxkycu-
poBanue. JIBymepHslii asekTpodopes. IMMyHOOTOTTHHT.
I'enp-xpomarorpadus. Addunnas xpomarorpadus.
Macc-cnektpomerpus. MHppakpacHas CIeKTPOCKOMHSL.
PentrenoBckas kpucramiorpadus U siiepHO-MarHUTHBINA
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pe3oHanc. MeTo/sl aHanmn3a 6eI0K-0eITKOBBIX B3aUMO-
JeicTBUH (qposxoKeBast IBYTHOpHIHAS cUCTeMa, OEIKO-
BbIe MUKPOYHIIBI U Apyrue). Pazsutre 6nonHgpopmanu-
OHHBIX TEXHOJIOTUH 00pabOTKHU TaHHBIX TPOTCOMHBIX
9KCIIEPUMEHTOB.

NmvmyHnodepmenTsiit aHaim3. [logxoapl kK aHamu
3y CTPYKTYpHO-(pyHKIIMOHAJIbHOI OpraHu3anuu 6eaKo-
BbIX Mouiekys1. Co3nanue 6enkoB denovo. benkoBas un-

xKeHepus ctabunbHOCTU. HampaBnennoe u3menenue cyo-
CTpaTHOM crienU(pUIHOCTH (PEPMEHTOB.

Onextpodopernueckuit Mmeron ananusa. [loctpo-
enne pectpukunonubix kapt JHK. Meron Caysepu-610T
rubpunnzaruu. MunucaremnutHas JIHK. ['ennas naktu-
JIOCKOIIHS.

Mertonpl cekBeHupoBanus ¢pparmenTon JJHK.
OrnpeneneHne HyKJICOTUAHON MOCIEI0BATEIbHOCTH 110
Maxkcemy-I'unbepry, Conmxkepy. XapakTeprucTuka MEeTo-
na [P u ero ocHoBHble cTaguu. Mcnonb3zosanue [1LP B
JIMarHOCTHUKE HacleICTBEHHBIX 3a00neBanmii. [TL[P u
HaNpaBJICHHBINA CalT-crienn(puIecKuiMyTareHes.

[Ipo6nemsr penarypauuu JIHK marpunst. I'enu-
ka3pl. Tonouszomepasbl. COBpeMEHHasi CXeMa periuKa-
uuu JIHK E. Coli.

Ocobennoctu perumukanuu JJHK sykapuor. Ilo-
TUPETTUKOHHOCTE. [IpobneMa pemnmukanuyu KOHIIOB JIK-
HEWHBIX MOJIEKYJL.

Penapauus. IlpuumHbl ommOOK Npu CHHTE3E
JHK. Oranel nmposepku TouHoctu cunTeza JIHK. Oc-
HOBHBIE periapabenbHbie oBpexaenus B JIHK u npun-
LUIIBl UX ycTpaHeHHWs. AnypuHusauus. JlesamMuMHHpOBa-
Hue. TuMHrHOBBIE TUMEPHI

OOmast  xapakTepucTHKa T'MCTOHOB. YeTsIpe
ypoBHs komnaktuzanuu JJHK. Knaccudukamnus reHos B
reHoMe. OcHoBbl Meroaa peHarypauun JIHK. donnuur
OEIKOB.

beIcTpBIE MTOBTOpPBI. YMEPEHHBIE MTOBTOPHI. Y HU-
KanbHble reHbl. Kinaccudukamus reHos.

HecrabunpHocTh TeHOMa. OOpaTHas TpaHCKpPHUII-
rusi. Kiaccsl MOOMIIBHBIX T€HETHYECKHX 3JIEMEHTOB. [S-
JJIEMEHTBI.

Tn-tpancnio3onsl. Ymepenusle ¢aru. Dddexrsr,
BbI3bIBa€Mble MOOWJIBHBIMU 3JIeMEHTaMu. Monekyssp-
HBIE OCHOBBI KaHIIEPOT€HE3a.

H onk-1
H onk-4

Paznen 3. I'eneruue-
CKas I/IH)KeHepI/HI n €¢

HcTtopust pa3BUTHS METO/OB PEKOMOMHAHTHBIX
JJHK u KyJIbTUBHpOBaHHS W30JIMPOBAHHBIX TKaHEH H
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UHCTPYMEHTBI

kieTok. OCHOBHBIC MPUHIUIBI KOHCTPYUPOBAHHS pe-
komOuHaHTHBIX JIHK.

['enHas, TeHeTHYECKasl U KJICTOYHAS MHKCHEPHSL.
MeTtoapl KOHCTpyHpoBaHusi ruOpuaHbsix Monekyn JJHK
invitro. Ucrtounuku JTHK.

[Tonyuenue reHoB. DepMeHTHl paclIEIUICHUS
(pecTpukTaspl) W cmuBaHUs (aurasbl). PecTpukrassbl.
JHK-nuraza. JTHK-monmumepasa E.coli. O6partnas tpaH-
ckpunrasza. Hykneasa Bal31. KonueBas ne3okcunykiieo-
tunitpaicdepasa. [lonmu (A)-nonmumepasza E.coli. Cro-
coOBl «Hape3aHUs» M UACHTUPUKAIMH (PArMEHTOB
JHK. Coenunenue ¢parmentoB JJHK. ObpaTtHas Tpan-
CKpHIITa3a U €€ UCIOJIb30BaHUE B TEHHON MHKEHEPUU.

BektopHble Moinekynbl. BekTopsl A reHeruue-
CKOTO KJIOHHUPOBAHHS — OCOOCHHOCTH UX MOJEKYISIPHOU
opranuzanuu. THUMbl BEKTOPOB: MJIa3MUAHbBIC U (paroBbie
BEKTOPBI MPUPOJHOTO M HCKYCCTBEHHOT'O MPOUCXOXKIE-
Hus. Bupyc SV 40 kak monekynsapHblii BekTop. Moeky-
JSIPHBIE BEKTOPBI HA OCHOBE M'€HOMA BUpPYCA MAIUIUIIOMBI
ObIKa. AJIGHOBHPYCHI B KaueCTBE MOJICKJISIPHBIX BEKTO-
poB. Ctpoenue u Ouonormyeckue (GYHKIUU IDIa3MUI.
Beenenue Bupycubix JIHK B KI€TKM MIIEKONMTAIOIIUX.
Beenenue mnasmun u pparmentoB JIHK. CtabuinbpHOCTD
rubpuanbix Mosekyn [JHK B KynbTUBHpyeMbIX KIETKaxX
MJICKOMUTAIUX. ['eHeTndeckas Tpanchopmanus Kie-
TOK MJIEKOITUTAIOLIHX.

I'enetnueckas TpaHchopMalyst MyTaHTHBIX JUHUN. Bu-
nel MyTanuii. Myrarennsie pakTopsl. SIBjaeHue quccoru-
aiu. MeToJbl BblAETeHUS MyTaHTOB. IlepeHoc (TpaHc-
MO3UIMS1) TEHOB.
Tpancrennsle pacteHus. IlepeHoc reHoB u3 OakTepuii
pona Agrobacterium B pacrenusi. Co3gaHue TpPaHCTCH-
HBIX pacTeHuil ¢ momoinsio miazmuliA. Tumefaciens.
[Ipumenenune GuHapHOIl BeKTOpHOU cuctembl A. Tumer-
faciens.

DKcIpeccusl U HaclIeZJOBAHUE 4YY)KEPOJHBIX T'€HOB,

BBeJleHHBIX B coctaBe T-/IHK B pactenns.

Meron npsMOro BBEACHHUS TPAaHCI€HA B PACTEHHS.
KynpTypbl 1 TKaHH pacTeHUM, UCIOJIb3yEMbIEC T€HETHYE-
CKOM MHKeHepuel. [IurarenbHble cpenbl IS KyJIbTHUBH-
pOBaHUA KJIETOK M TKaHEW pacTeHui. I'pynmsl mpemnapa-
TOB, TIOJIy4a€MBIX U3 PACTUTEIBHOTO CHIPBSI.

Mertonbl calT-HaNpaBIEHHOTO MyTareHe3za. Metosl
olpezeNeHusl HyKJIeoTHIHOM nocienoBatensHocT JJHK.
KnonupoBanne # uAeHTH(QUKALKSA KIOHHUPOBAHHBIX
JHK. Cnoco6s! BBenenus knonupyemoit JIHK B knetku
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OaKTepHii, paCTeHUI U )KUBOTHBIX

Ornpezenenre HYKJICOTUIHOM MOCIIEI0BATEIbHOCTH

o Maxkcemy-I'unbepty, Canxkepy.

5.3. Cemunapsbi
JlanHuslii Bua paboThl HE MPEAYCMOTPEH Y4€OHBIM TJIAHOM

5.4. Jlekuuu
Ne Koxn- [TepedeHn yueOHBIX BOIIPOCOB ®opwma | [IpakTu
paz- HanmeHnoBanue BO [IpoBE- | 4eCKasd
nena TICKITHI 4acoB ACHHUA | IIOATOT
OBKa
(ITI/1It
HII)
1 1.BBenenue B mpo- 2 1. IIpeamer m 3amaum aucuuIniv- | OuyHas TTHIT
TEOMHKY HBI
2. Wctopus pa3BuUTHS
. CTpykTypa Hay4HOTO Hampas-
JCHUSA
3 2.CoBpeMeHHBIE Me- . CoBpemeHHble MeTOABl CeKBe- | OuHas ITHIT
TOJBI UCCIEAOBAHUS Hupoanus JJHK (cekBenaTopsl
reLoma 2 IT u III nokojeHus, ©X BO3MOXK-
HOCTH ¥ 00J1aCTH IPUMCHCHHUS)
. BeluncnutensHble W 3KCHEpU-
MEHTAJIbHBIE TOJXOJbl K WJCH-
TU(UKAIMA T€HOB B T€HOMHBIX
MOCJIEIOBATEBHOCTSX W OTpe-
JIEJIEHUIO UX QYHKIIHM
Bcero yacoB 4 4 0/4
5.5. lIpakTHyeckue 3aHATHS
Ne HanmenoBanue | Kou- [IpaxTueckas
paszzie- | TIPAKTUYECKOIO BO [Tepeuenn yueOHBIX dopma IIOATOTOBKA
na 3aHATHUS 4acoB BOIIPOCOB nposenenus | (IITVITHI)
1 1.MonekynspHo- 1. OcHoBuble  gocTtuxke- | OuHas ITHIT

TeHEeTHYECKHE
OCHOBBI T'€HETH-
YeCKOHW MHKEHE-
puun

HUS U CTpaTerusi TeHHOU
UHXEHEpUU

2. MeTtonapl BBIIECIEHUS U
cuHTe3a reHoB. OCHOBHOM
WHCTPYMEHTAPUA T€HHOU
UHXEHEepUn

3. Meroasl KOHCTpPYUpPO-
BaHUS TUOPUAHBIX MoOJIe-
kyn IHK in vitro




3 2. IIpuHIMIEL 1. Xapakrtepuctuku Ounas [T
KOHCTPYHPOBAHUS UJCAbHOTO BEKTOpa
BEKTOPOB L TCHETHYECKOU
WHXEHEPUHU
2. TpeOoBanus, Tmpeab-
SIBJIIEMBIC K BEKTOPY
3. Kunaccudukanum Bek-
TOPOB
4. CgoiicTBa U QyHKIUH
TUTa3MHUT]
5. CrpoeHue miazMug
6. Drtanmbl  peruMKanuu
TUTa3MHU]]
3 KynbTypbl u 2 1. [ToBepxHOCTHOE Ounas [T
TKaHW  pacre- KyJbTUBUPOBAHHUE Ha
HUH, HCIIOB3Y- OCHOBE  KaJTYCHBIX
€MbIC TCHETH- KYJIBTYP
YECKOM HHIKe- 2. Tumbl KaJUTYCHBIX
Hepuen TKaHEe!
3.'myOnHHOE KYyJIHTHBH-
pOBaHUE C MCIOJIH30BA-
HUEM CYCIICH3MOHHBIX
KYJIBTYP
4. TlomyueHre KyIbTyp
MPOTOILIACTOB
5. [leiictBue ¢urorop-
MOHOB Ha PacTCHUS
Bcero yacos 6 6 4/2
5.6. KiamHu4Yeckue mpakTH4YecKHe 3aHATHSA
JlarHbBIN BU paObOTHI HE TIPEYCMOTPEH YIEOHBIM TUIAHOM
5.8. CamocTosiTeibHAs padoTa 00y4yaromuxcst
Komn-Bo 4va- Kon
HauMeHOBaHUE TEMBI Bug camocrositensHolt | OnieHOYHOE CPECTBO | COB/ KOJI-BO | xoMIeTeH-
JUCLMIUIMHEI UK pa3zena BHEAY/IMTOPHOM pado- 1ac Ha uu(in)
ThI 00YJarOIIHUXCS TTHIT
/KOHTPOJIb CAMOCTOS-
TEJBbHOM paboThI
Paznen 1. Ilpobnemsr co- | CamocTosiTensHOe U3y- | Bompocs! ans cobece- 10/10 U onk-1
BPEMEHHON TPOTEOMUKH YEeHHE JTUTEePaTyphl JTIOBaHUS U onk-4
(TTHIT)
IToaroroBka K TeCTH- TecToBbIe 3a1aHUs 10/10
posanuto (ITHIT)
Bremonaenue nauBn- | UHIUBUyanbHBIE 3a- 10/10

AYaJIbHOT'O 3aJaHUA
(ITHIT)

aHUS




Pasnen 2. MonekynsapHas | CamocTodTenbHoe u3y- | Bompocs! mist usyue- 10/10 U onk-1
JMArHOCTHKA W COBPEMEH- | YCHHE JTUTEePaTyphl HHS U orik-4
Heie mpoOnembl OenkoBoit | (ITIT)
WHXCHEPUU [ToaroroBka K TeCTH- TecToBble 3aMaHus 8/8

posanuto (I1IT)

Breimonaenune naauBu- | UHAuBUAyaabHbIC 3a- 10/10

JyaJIbHOTO 3a/IaHUS JAHUs

(IIT)
Paznen 3. TI'enermueckas | CamoctosTenpHOe U3y- | Bompocsr mist cobece- 16/10 U onk-1
MHKCHEpUA W €€ HHCTPY- | yeHHE IUTEPATYPHI JIOBaHUsA U orik-4
MCHTBI (HH)

[ToaroroBska K TecTu- TecToBBIE 3aMaHUS 10/10

posanuto (I1IT)

Brmonnenue nHauBU- | BEITOIHEHUE HHIU- 10/10

JTyaTbHOTO 3a/IaHUS BUTyaTbHOTO 3aJIaHUs

(1)
Bcero yacos 94/88

6. Ilepeyenb y4eOHO-METOAMYECKOT0 O0eCHeYEeHHUS] IS CAMOCTOSTEIbLHON PadoThI
00y4YaKOIIUXCS 1O TUCHHILINHE
1. JIekuuMOHHBIN MaTepHall 0 TUCHUILTMHE «[ eHeTHYecKass HHXCHEPUSI B POTCOMMKA»
2.Meronuyeckue peKOMEeHIaluy 110 OPraHu3aluy CaMOCTOSITEIbHON paboThl CTYIEHTOB
3. MeToauueckue ykazaHUs K MPAKTHUYECKUM 3aHATUAM MO IuciuIuiiHe «['eHeTnyeckas MHKe-
HEpHs U IPOTEOMUKAY

6. OneHo4Hble MaTepuaJbl AJd MPOBCACHUA TEKYIICI0 KOHTPOJA U HpOMe)KyTO'lHOﬁ
aTTeCTAallMH oﬁyqamnmxca mo AMCHMIIJIMHE

7.1 IlepedyeHb KOMIETEHIHMH € yKa3aHHeM 3TanoB MX (GOpMHPOBAHMA B Ipouecce
0CBOEHMS 00pa30BaTEIbHOI MPOrpaMMBbl

Konx xomrniereHnnu WNHnukaTopsl Cemectp Oran GopMUPOBAHUS
KOMIIETEHIIUI
OIIK-1 U onk-1 ) MIPOMEKYTOYHBIN
U ork-4 5 MPOMEKYTOUHBIN

7.2 OnucaHue noka3areJieil 1 KpUTEPHEB U IIKAJ OIeHHBAHUS KOMIETEHIUH
Komnerennus OIIK-1

Cnoco6eH u3ydarh, aHATM3UPOBATh, UCIIOJIB30BATh OMOJIOTHUYECKHE OOBEKTHI U MPOIIECCHI, OCHO-
BBIBASICh HAa 3aKOHAX M 3aKOHOMEPHOCTAX MaTeMAaTHYECKUX, PU3NIECKUX, XUMHUECKUX U OMOII0-
TUYECKHUX HayK U UX B3aUMOCBSI3SIX

Nuaukarop Hornk-1.4

HOHBSyeTCﬂ 3aKOHAaMH1 1 3aKOHOMECPHOCTAMHU XHUMHUUYCCKHUX U OMOJIOTMYECKHAX HAyK U UX B3au-
MOCBA3BIO

[Ipouenypa oneHuBaHusA
OrneHuBaeMbIil pe3ynbTaT
(leckpunTOpHI)

Kputepun orieHnBaHus

Texymmi [TpomexyTou-
KOHTpPOJIb Has  aTrTecTa-
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oA

1. 3akonsl u 3ak0oHO- | 1. Pazbupaercs B cnoxsbix | Cobecemno- Co0ecenoBa-
MEPHOCTH XHMMHYe- B3aMMOCBSI3SX CTPYKTYpPHl U | BaHHWE, BBI- | HUE
CKHX ¥ GHOIOIMYe- (hyHKIMA TpoTeOoMa C TTO3UIIMH | TTOJITHCHHE
CKHX HayK B3aMMOCBSI3U 3aKOHOB XWMH- | HHIUBUIY-
YECKHUX U OMOJIOTMYECKUX HAyK | albHBIX 3a-
JTaHUM, Te-
CTUPOBaHHUE
2.1meer mpeacraBnenue o | Cobeceno- | Cobecenona-
B3aMMOCBSI3U TE€HOMHWKH, IPO- | BAHHWE, BBI- | HUE
TEOMUKH M OMOMH(OPMATHUKH | TOJIHCHHE
§ MIPU PEIICHUU MPOOIEMbl KOH- | MHIUBUIY-
= CTPYHMPOBAHUSI HOBBIX JICKap- | IbHBIX 3a-
CTBEHHBIX CPEJICTB MpPU MOMO- | JaHWH, Te-
IIT1 METOJIOB MaTeMaTHYECKOTO | CTUPOBAHHUE
aHanu3a (KOMIBIOTEPHOE IPO-
THO3WPOBAHUE) M MOJEIHPO-
BaHUs (Apar-au3aiy)
2 VYwmeer wucnomns3oBath uH- | Cobeceno- | CobecenoBa-
(dbopMalnio, CBS3aHHYIO C Te- | BaHUE, BBI- | HHC
HETUYECKOW MH)XKCHEPHUEH W €€ | IOJIHCHHE
WHCTPYMEHTAMH WHUBUTY-
QIBHBIX 3a-
nanui
1.Ilpumenste mony- | 1. Bnamers wundopmammeir o | Cobeceno- | Cobecenosanne
YCHHBIC 3HAHWS TP | MOJCKYJISIPHOW M KOHTEKCTHOU | BaHUE, BbI-
M3YYCHUH TUCHUILIU- | GyHKIMH Oenka, popmax ¢ep- | moTHEHHE
HBI MEHTOB W H30()EPMEHTOB, TO- | MHIUBUIY-
Tu(dEpPMEHTHBIX CHCTEMax Kak | aJbHBIX 3a-
OCHOBBI  CTPYKTYpPHOH IIpO- | JaHUM
TEOMUKH
2 Anamusupyer Mousekyisp- | Cobeceno- | Cobecenona-
HYIO ¥ KOHTEKCTHYIO (DYHKIIMU | BaHUE, BbI- | HUE
Oerka ¢ TIO3UIMA MOJCIUPO- | TTOJTHEHUE
BaHMS WHIUBHUY-
aJbHBIX 3a-
OaHuu
3.0nupaercs Ha OCHOBHBIC 3a- | Beimonne- | Cobecenoanne
KOHbI ~ €CTECTBEHHOHAYYHBIX | HUE UH]IU-
JTUCIUIUIAH TIPY aHAJIN3€ TeHe- | BUIyallb-
TUYECKUX W MPOTEOMHBIX TeX- | HBIX 3aja-
HOJIOTHH HUH
4. Xapakrepusyer mexauu3mbl | Cobeceno- | CobecenoBa-
MOJIEKYJIIPHOW TUArHOCTUKHU BaHME, Bbl- | HUC
MTOJTHCHUE
§ WHIUBUY-
s aNbHBIX 3a-
~ HaHuu
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koMmOuHanTHbIX JJHK

HOCTSIX M OIpEACICHUIO UX
byHKIIUH

5.1aer onenky coBpemeHHbM | Cobeceno- | Cobecenona-
npoGiemaM OENKOBOM mHke- | BaHHC, BbI- | HUC
HepHH [MOJIHEHHUE
WHUBUTY-
aJIbHBIX 3a-
naHui
6.aet onenky nuacrpymentam | Cobeceno- | Cobecenona-
reHEeTUYECKasd HHKECHEPUS BAaHMUC, BbI- | HUC
[MOJIHEHHUE
WHIUBUTY-
aJIbHBIX 3a-
naHui
7.Xapaktepuzxyer coBpemer- | Cobeceno- | CobecenoBa-
HbIE METOJIBI CECKBEHUpPOBaHus | BaHUC, BbI- | HUC
JIHK (cexsenaropsi 11 u 111 HOMHCHHE
WHIWBUTY-
IMOKOJIEHHS, UX BO3MOKHOCTHU
5 aJIbHBIX 3a-
1 00J1aCTH IPUMEHEHUS). nanui
1 Bnaners HaBbikamu | 1.Mcnonb3yer 6a3oBbie 3HaHus | Boimonne- Cobecenosanue
MPUMCHCHHUST  OCHOB- | €CTECTBO3HAHUS B  Y4eOHOU | HUE MHIU-
HBIX XHMHUYECKUX WU | ICATEIbHOCTH, CBS3aHHON C | BUAYalb-
OMOJIOTMYECKHUX 3aKO- | H3y4YeHUEM TPOTCOMUKH M Te- | HbIX 3a/1a-
HOB B Yy4eOHOU [esi- | HeTUUECKON MHKEHEpUU HUH
TEJIBHOCTH
E 1. Bnanets HaBbIkamu | Biiajeer BBIUMCIATENBHBIMU U | BeImonHe- Cobecenosanue
Z
E HCIIOJIB30BAHUA  HH- | sKCIEPUMEHTAIBHBIMA TTOAXO0- | HUC HH/N-
S hopmauun 06 0CcHOB- JaMH K UeHTU(UKAIUU reHop | BAAYaIb
— HBIX MPUHIMIIAX KOH- HBIX 3a/a-
2 B TEHOMHBIX IOCJIEI0BATEID- N
= CTpYHpPOBaHUS pe- HUH
=
m

Onucanue mKajga oueHNBaHUs

®opMoii MPOMEKYTOYHON aTTeCTAllMH [0 AUCHMILINHE sBseTcs 3a4eT. CTyAeHT Aomyc-

KacTCA K HpOMe)KYTOqHOﬁ arrecraliuu B q)opMe 3a4€Ta IMpHU YCJIOBHUHU BBIITOJIHCHUA BCEX BUI0B

y4eOHON padOThI, TPETYCMOTPEHHBIX pabouel MporpaMMoOi TUCHUILIMHEL. 3a4eT MPOBOJUTCS B
dbopme cobecenoBaHusl MpeEnoaaBaTeNisi U CTYJAEHTa MO MPEIBAPUTEITHFHO BBIJAHHBIM BOIPOCAM

JJIA CO6CC€,I[OB8.HI/I$I oo BBI60py npenoaaBaTesIs. HpeHO)IaBaTeJIB BIIpaBE 3aJaBaTb HNOIIOJIHH-

TCJIbHBIC BOIIPOCHI CTYACHTY, €CJIN €TI0 OTBET HEC PACKPBLIBACT IMOCTaBJICHHBIMN BOIIPOC. PC3YJ'ILTaT

3a4eTa O0BSABISICTCS 06yanoLueMy0ﬂ HCMMOCPCACTBCHHO IIOCJIC €TI0 CAavuu, 3aTEM BBICTABJISICTCA B

3a4YCTHYIO BEAOMOCTD U 3aUCTHYIO KHUXKKY.

Ixana nepecyera 6a/JJI0B N0 JMCHUILIMHE IPU MPOMEKYTOUHOM popme

aTTeCTAllMM II0 JTMCIHMIIJIMHE — 3a4YeT

bann Omnenka YpoBeHb c(hOpMHUPOBAHHOCTH
KOMIICTCHIIUN
or 4,5 10 5,0 «3aUTEHO» Bricokwuii
or 3,5 no 4,4 «3a4TEHO Cpennwii
ot 2,5 no 3,4 «3a4TECHO» [HoporoB.erit
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| menee 2,5 | «HE 3a4TCHOY | MuHUMAaTLHBIA

7.3 TunoBble KOHTPOJIbHbIE 3aJaHWSI WJIH HHbIE MAaTepHaJbl, HEOOXO0AMMbIE ISl

OLIEHKM 3HAHWIi, YMEHUI, HABBIKOB WU (MJIH) ONBITA JEATEJbLHOCTH, XapaKTepPHU3YHIIUX
Tanbl GOPpMUPOBAHMS KOMIIETEHIMH B Mpoliecce 0CBOCHUS 00pa30BaTeIbHON MPOrPaMMbl

Hepeqem, NMPAKTUYCCKUX HABBIKOB AJId TCKYHIEr0o KOHTPOJIA 10 TUCHUIIJIHHE:

1.

LN

No ok

Brnageer nndopmanmelr o MOJICKYISIPHON M KOHTEKCTHOW (yHKIuu Oenka, ¢opmax dep-
MEHTOB U H30()epMEHTOB, MOJMU(DEPMEHTHBIX CHCTEMaX KaK OCHOBBI CTPYKTYpPHOM Ipo-
TEOMUKH

AHanu3upyeT MOJIEKYJISIPHYIO U KOHTEKCTHYIO (PYHKIIMH OelKa C MO3ULUN MOJIEITUPOBAHUS
Ornupaercsi Ha OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIUIUIMH IIPHU aHAJIM3€ TeHeTHYe-
CKHX U ITPOTEOMHBIX TEXHOJIOTH

XapakTepuszyeT MeXaHU3Mbl MOJICKYJISIPHON JTUATHOCTUKHU

JlaeT o1leHKY COBPEMEHHBIM MpobiieMaM OelNKOBOW MHKEHEPUU

JlaeT olleHKYy MHCTPYMEHTaM FeHEeTHYeCKasi MHKEHEPUs

XapakTepusyeTr coBpeMeHHbIe MeTobl cekBennpoBanus JIHK (cekBenaropst I u Il moxo-
JICHUs1, UX BO3MOXHOCTH U 00JIACTH IPUMEHEHU).

Hcnone3yeT 0a30Bble 3HAHUS €CTECTBO3HAHMS B yUYEOHOMN JEATEIbHOCTH, CBSI3AaHHOM C H3Y-
YEHUEM MTPOTEOMHUKHU M TE€HETUYECKON NHKEHEPUHT

Brnaseer BBIYMCIUTENBHBIME U SKCIIEPUMEHTATBHBIMU MOAX0aMU K UJICHTHU(PHUKAIIUU T€HOB
B TCHOMHBIX TIOCJICIOBATEIIBHOCTSX U OMPEACIICHUIO UX (pyHKINH

Bonpoch! AJ1s1 NpoBepKH YPOBHSI TeOPeTHYECKOH MOArOTOBKH 00y4arolierocsi B Xxojae Te-
KYyIIero KOHTPOJIs:

1. CoBpemeHHBIE METO/IBI UCCIIEIOBAHUS T€HOMA.

[Ipenckazanuie MONEKYISIPHON U KOHTEKCTHON (DYHKIIMH OelKa.

B3anMocBs3b TEHOMUKH, IPOTEOMHUKH U OMOMH(DOPMATHKY MPH PEILICHUH POOIEMBI
KOHCTPYHPOBAHUS HOBBIX JIEKAPCTBEHHBIX CPEJICTB.

4. JloCTH)XEHUS M BOZMOKHOCTH CHHTETHYECKON T€HOMUKHU

5. [IpuHUIMIBI U METOJIBI AaHATIN3A IPOTEOMA

6. CoBpeMeHHBIC 1a00paTOPHBIC METOJIBI HCCIIEOBAHUS OelTKa

7

8

9

wn

[Toaxomap! K aHANKU3Y CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3aIMK OETKOBBIX MOJICKYJI.
MeTtonsl cekBenrpoBanus pparmentos JHK.
Ocob6ennoctu perukanuu JJHK sykapuort.

10. DnucoMHbIe BEKTOPBI T€HETUYECKON TpaHCPOpPMALIUH.

11. UcnonbzoBanue I[P B tuarnocTrke HacaeACTBEHHBIX 3a00I€BaHUH.
12. TlpumeHeHne OMHApHOM BeKTOpHOU cucTeMbl A. Tumerfaciens.

13. Tumnsl reHeTHYECKUX OMOIHOTEK.

14. MonexynspHble OCHOBBI KaHIIEPOT€HE3A.

15. JIBymepHBbIit 351eKTpodopes.

16. UMMYHOOJIOTTHHT.

17. 'enb-xpomarorpadus.

18. Adpdunnas xpomartorpadusi.

19. Macc-cniekTpoMeTpus.

20. MadpakpacHas CHEKTPOCKOITHSI.

21. PentreHoBckas Kpucramiorpadus 1 sJIepHO-MarHUTHBINA pe30HAHC.

22. N3o3nexTpuueckoe GOKyCHPOBAHHE.

23. Dnexrpodopes B MOTHMAKPUIAMUIHOM relie B MPUCYTCTBUU AOACUMICYNIb(aTa HaTpusl.
PexomOunantusle JIHK u kynbTuBHpOBaHNE N30JIMPOBAHHBIX TKAHEN U KIIETOK.

24. Metobl oJTyuyeHHe TeHOB.
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25.
26.

217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

@®epMeHTHI pacilelIeHHs] (PECTPUKTA3bl) U CIIMBAHUS (JIUTa3bl).

Oco0eHHOCTH MOJIEKYJIPHOM OpraHU3aluy BEKTOPOB JJIsi TEHETUYECKOT0 KIIOHUPOBa-
HUSL.

OCHOBHBIE IPUHITUIIBI KOHCTPYHpOBaHUs pekoMOnHaHTHBIX JJHK.

[Tpo6Guiems! nenatypauuu JJHK mMaTpuis.

Tunsl BEKTOPOB: IUIa3MUHbIE U (DaroBble BEKTOPBI MPUPOAHOTO U UCKYCCTBEHHOTO IIPO-
UCXOX/ICHUS.

OrnpezenieHne HyKJICOTHIHOM IMOCIeI0BaTeIbHOCTH 0 Makcemy-I unbepry, Canmxepy.
OnekTpoPOopeTHIeCKUil METO/1 aHATTN3A.

Crtpoenue u buonornyeckue GyHKIUH IIa3MHI.

['eneTnueckas TpanchopMaryst KICTOK MICKOITUTAIONIUX.

OcHosHble penapabenbHbie noBpexaeHus B JIHK u npuHIune! ux ycTpaHeHusl.
TpaHCcreHHbIE pacTeHUS.

MeTo/ bl CHHTE3UPOBAHHUS B PACTEHUS YUY KEPOJHBIX OCIKOB MEIUIIMHCKOTO Ha3HAUCHUSI.
MuKpoopranusmsl, UCIIOJIb3yEMbIE B TEHETUUECKONW HHKEHEPUU.

['enernyeckas TpanchopMaiys MyTaHTHBIX JIMHUM.

Knonuposanue u nnenruduxanus kinonuposanssix JJTHK.

[TprunHBI BO3MOXHON HEUJEHTHYHOCTH T'€HHO-UH)KEHEPHBIX OCIKOB U MX HPUPOTHBIX
AQHAJIOTOB

7.4 Meroanuyeckue MaTepuajibl, onpeae/some MPoueAypPbl OLeHUBAHUS 3HAHMN,
YMeHHii, HABBIKOB M (MJIM) ONBITA /IeSITeJIbHOCTH, XapaKTePU3YyIOIIMX 3Tanbl (popMHUpOBa-
HHS KOMIeTeH Mt

OI.[GHI/IBaHI/Ie C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHI U OCYIICCTBIISICTCA HA IMPAKTUYCCKUX 3a-

HATUAX B XO0€ TCKYLICTO KOHTPOJIA. HpI/I OLICHUBAHUU PC3YJILTATOB O6y‘-ICHI/I$[ IO AUCLHMIIIIMHE
«['eneTnyeckas HHXXCHCPUSA U ITPOTCOMUKA)» YIUTBIBACTCA:

- BBITIOJIHEHUE WHIMBHUTyaJIbHBIX 3aJ[aHHIA,
- cobeceloBaHue;
- TECTUPOBAHUE.

8.YueOHO-MeTOANMUYECKOE 00€ecTIedueHrne JUCIHIIITHHDI
8.1. OcHoBHas quTEeparypa

IleuaTHble U31aAHUS DJIeKTPOHHbIE U3IAHNS
1.Ye6wime H. B., pen., buonorus [Tekcr]. 1. TonkoBbIi clOBapb MO MOJIEKYJISIPHON U
yuae0. s crya. Bysos, 2016 KIIeTOYHOW  OwmoTtexHoyoruu.  Pyccko-
2.buonorus. CoBpeMeHHBIH Kypc. 3-€ Wu3M., | anrmiickuil. T. 2 [DnexTpoHHBIN pecypce] /
uctp. u jgon [OnexkrpoHHsiid pecype] / [lox pen. | Tapantyn B.3. - M. : Usnatenbckuii nom
A.®. Hukutuna. — CII6.: CnenJlut, 2008. — 494 | "SICK", 2016.
C. — Pesxxum noctyna: | http://www.studentlibrary.ru/book/ISBN978
http://www.studentlibrary.ru/book/ISBN978529 | 5944572622.html. — Pexum poctyma: mo
9003741.html TTOJIITHCKE
3.buonorus [Tekcr]: y4e6.11st By30B : B2 T. / 2.I'eneTrka yenoBeka ¢ OCHOBaMU MeJIU-
nox pen. B. H. Spsiruna. - M. : TDOTAP- nuHCKOM reHetukd : yueonuk / C. C. XKu-
Menua, 2012. T. 1. - 736 c., T.2.-560c. . nuHa, T. B. Koxxanosa, M. E. MaitopoBa [u
4 Ilexos, A.Il. buonorus: MmeguuHcKas OHo- np.]. - 4-e uzn., mepepad. u mom. - Mockga :
norusi,reHetuka u napasuronorus [Tekct] :yue6. | [DOTAP-Meaua, 2022.
/ AIl Ilexos. - M. : T90TAP-Menua, 2010. - https://www.studentlibrary.ru/book/ISBN97
656 c. 85970470589.htm. — Pexxum jmoctyma: mo

MOJITHCKE
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http://www.studentlibrary.ru/book/ISBN9785944572622.html
http://www.studentlibrary.ru/book/ISBN9785944572622.html
https://www.studentlibrary.ru/book/ISBN9785970470589.htm
https://www.studentlibrary.ru/book/ISBN9785970470589.htm

3.buomorus. Ku. 3. MeguuuHckas reHeTHKa
: yueOHUK : B 8 kH. / ox pen. P. P. Mcna-
MoBa. - Mocksa : [DOTAP-Menna, 2022.
https://www.studentlibrary.ru/book/ISBN97
85970467558.html. — Pesxkum moctyma: mo
IOJIIUCKE

8.2. lonosiHMTEIBLHAS JIUTEPATYPa

IleyaTHBIe M31aHUS

3HeKTp0HHLIe H3TaHUA

1.MBanoBa E.I1. OcHOBBI MEKPOOHOIOTHU U OMOTEXHOJIO-
THH [DnexkTpoHHBII pecypc]:ydeb.mocodue /
E.Il.1BaHoBa, T.E.Ipo3noBa, H.A.KyctoBa -
N3parenscTtBO MOCKOBCKOIO rocyapCTBEHHOIO OTKPBI-
toro yHuBepcutera, 2010. — 91 c¢. — Pexxum pocryna:
https://rusist.info/book/1709517

Kumynes N.d OOmias u MONEKyJIsipHas TeHETHKA [ DJIeK-
TpOHHBIH pecypc]: yueb.mocodue / 1. @. Kumynes — 13-
naTenbcTBO: CHOMPCKOE YHUBEPCUTETCKOE U3aTEIbCTBO,
2007. — 480 C. — Pexum JIOCTyTa:
https://studizba.com/files/show/pdf/38349-1-i-f-zhimulev-
-obschaya-i-molekulyarnaya.html

MytoBun ['.P. Kinunuueckass reneruka. ['eHomuka u
MPOTEOMUKA HACJIEICTBEHHOM MAaTOJIOTUU [ DJIEKTPOHHBIM
pecypc]: yue6.nmocobue / I'.P. Myrosun — M.: IDOTAP-
Menua, 2010. 832 c¢. — Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN9785970411520.
html

9. IIpodeccuonanbubie 0a3bl

JAHHBIX U I/IH(l)OpMaI[I/IOHHbIe ClpaBO4YHbIC¢ CUCTEMDI,

IBC

1. MenmuirHcKas SHIMKIONEAMs [ DIEKTPOHHBIH pecypc]. — Pexum goctyna: http://znaiu.ru/

2. .—3arn. c akpaHa (aara obpamenus: 13.05.2014).

3. Karamor ¢aiinos. Jlekuum mo Owosornu [DneKTpoHHBIA pecypc]. — Pexum mocryma:
http://oadk.at.ua/load/shpargalka/lekcii_po_biologii/geneticheskaja_inzhenerija/56-1-0-1815

4. .— 3arn. c okpana (nata oOpamenus: 17.03.2014).

5. HayuHo-oOpa3zoBaTenbHbli mopran [DnekTpoHHBIH pecypc]. — Pexum pocryna:
http://www.textronica.com/

6. . —3arn. c akpana (nara obpamenus: 5.06.2014).

7. http://www.biblioclub.ru 9bC «YHuuBepcuteTcKas OMOIMOTEKa OHIIANH

www.e.lanbook.com DBC Usnarenscta «JIAHDbY

10. JIuneH3H0HHOE U CBOOOIHO PACIIPOCTPAHsIEMOE MPOrPaAMMHOe o0ecreyeHne

HaumenoBanue Jorosop
CepBuC NPOBEPKU YHUKAILHOCTH TEKCTA Jorosop Ne 149/3K ot 24.07.2023
[Tnardopma Buneoxonpepennuii Webinar Horosop Ne C-9820 ot 14.12.2022
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https://www.studentlibrary.ru/book/ISBN9785970467558.html
https://www.studentlibrary.ru/book/ISBN9785970467558.html
https://rusist.info/book/1709517
https://studizba.com/files/show/pdf/38349-1-i-f-zhimulev--obschaya-i-molekulyarnaya.html
https://studizba.com/files/show/pdf/38349-1-i-f-zhimulev--obschaya-i-molekulyarnaya.html
http://www.studentlibrary.ru/book/ISBN9785970411520.html
http://www.studentlibrary.ru/book/ISBN9785970411520.html
http://znaiu.ru/
http://oadk.at.ua/load/shpargalka/lekcii_po_biologii/geneticheskaja_inzhenerija/56-1-0-1815
http://www.textronica.com/
http://www.biblioclub.ru/
http://www.e.lanbook.com/

1C: Yuusepcurert [Ipod Horosop Ne 27 ot 30.04.2014

kaspersky endpoint security Jlorosop Ne 179/3K ot 18.08.2023
Apxusatop 7-Zip becrnaTHbii

Adobe Acrobat Reader DC becrnarHbiit

Astra Linux Common Edition Jlorosop Ne 199/9T or 12.09.2023
1C: DnexrponHoe obyuenue. KoprnopaTiuBHbIi Horosop Ne 78/3T ot 06.06.2022
YHUBEPCHUTET

1C: DnektponHoe ooyuenue. Beb-kabuner nperno- | Jlorosop Ne 78/3T ot 06.06.2022
JaBaTels U CTYJCHTA

Koncynprant I[1mroc Jorosop Ne 318/9T ot 09.01.2023

11. Onucanue MaTepualbHO-TEXHUYECKOW 0a3bl, HE00XO0AUMOM /IJIsl OCYLIECTBJIECHUS
00pa3oBaTeIbHOI0 MpoLecca Mo JAUCUHILIHHE.
11.1 IomeneHnus i MPOBeAeHUA Y4eOHbIX 3aHATHI
[Tomemienust ans TMPOBEACHHUS YUEOHBIX 3aHSATHHA, COOTBETCTBYIOUIME ACHCTBYIOIIUM
IPOTHBOIOXKAPHBIM IIPAaBUJIaM U HOpMaM
11.2 Texnu4yeckue cpeacTBa 00yueHHst
Jlis peayin3aluy IUCLUITIMHBI UCIIOIb3YIOTCS CIICAYIOIINE TEXHUUYECKUE CPE/ICTBA!
- TEXHHYECKUE CPEACTBA Nepenaun yueOHoi nHpopManuyu — MpoeKIMOHHAs arnmapary-
pa LUPOKOIro Ha3HAUYEHHUS;
- TEXHUYECKHE CPEACTBA KOHTPOJS 3HAHWUU - KOMIBIOTEPHBIC MPOTPAMMBI, TPUMEHSIO-
IIMecs U1l IPOBECHUS TEKYLIEro KOHTPOJIS 3HAaHUH yJaruxcs;
ObopynoBanue:
AxkBaguctuisaTop anekrpuieckuiit PHS AQVA
boxkc qs ITHP — Ananuza UVT — B-AR
Becrr ananutnueckue BCJI - 200/0,1 A
Nukyoarop Covatutto S4 Digitale Automatica na S4 siina
Memanka marautHass MM-SM
Muxkpockon Mukpomen 2 Bapuant 2-20
Mukpockorn cTepeockonuyeckuii mankparuyeckuit MC-2 Zoom
Hacoc Bakyymnsrit 2 HBP — SJIM1
9. pH-metp crar HI 2210, pH/mB/C - metp
10. pH/oxcu — metp HI mopraTuBHEI, 63 MpoBEpKU
11. Crepunusarop napoBoil aBTOMaT ¢ BO3MOXHOCTbIO BbIOOpa pexxuMoB crepunuzanuu ['Ka-25
I13
12. Yiprpa3BykoBas moiika ElImasonik S10H (0,8:1) ¢ HarpeBom
13. lenTpudyra meauiuHckas tadoparopHas «Armedy»
14. Ulka¢ cymmnsnsrii ILIC-80-01 CITY
15. TepmocTart anextpuueckuii cyxoo3aymnbsiii TC-1/80 CITY
16. bokc abakTepuanbHblii Bo3aymHoH cpeasl BAB — «Jlamunap-c»-1,2
17. XonoaumsHUK KOMOMHHPOBaHHBIN Taboparopubiid XJ1-340 «POZISy
18. TepmocTtat nporpammupyemslii Juig nposeaenus [1LP — ananuza yerbipexxananbubiit TI14-
[TLP-01-«Tepuuk»
19. JInodunsHas cymka Va Co2
20. Ucnapurens porarmonusii HP-1JIT
21. IlepememmBaromiee ycrpoiicteo LOIP LS-120 (JIAB —I1Y-02)
22. bnenaep BL 1500
23. Becnl acoBouHbBIE
11.3 Ilomenmenus 11l CAMOCTOSTEILHON padoThI
ITomernieHust OcHaIIEHbl KOMIIBIOTEPHON TEXHUKON C BO3MOXHOCTbBIO MOAKIIOYEHHUS K ce-
i VHTEpHET M obOecredyeHneM JOCTyNa B DIIEKTPOHHYIO HH(OPMAIOHHO-00pa30BaTEeIbHYIO

15

ONoGa~wWwdE




Cpelly YHUBEpCUTETA
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Pabouas nmporpamma aucuuIuinHel «I eHeTHUECKask HHXKEHEPHUS U TPOTCOMHKAY

Pa3paborana:

Ho11. kadenpsl OMOTEXHOIOTHH, K.0.H. Yypunosa T.M.
OO0cyxeHa:

Ha 3aceaHuu Kadeapsl OMOTEXHOJIOTHH,

1.0. 3aB.Kadeapoit 3aepko B.1.

CoracoBaHa ¥ peKOMEH/I0BaHa K UCIIOJIb30BAHUIO B 00pa30BaTeIbHOM Tpolecce it 00ydaro-
muxcs 1o HanpasiaeHuto noarotosku 19.03.01 buorexunonorus 2024 rona Habopa 3a04HOM
dbopmbl 06ydeHus 29.05.2024

PykoBoautens OITOIT BO Uypunosa T.M.

JlexaH ¢axyipTeTa r'yMaHHTapHOTO
U MEUKO-OMOIOTHYECKOr0 00pa30BaHUs ®enpro H.A.
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