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PabGouast mporpamma ydeOHOW aucruIuinHbl «buowH)XeHepus» pa3paboTaHa Ha
OCHOBaHMHU y4yeOHOro miaHa no cneuuanbHoctu 06.05.01 buounkenepust u 6uonHdpopmartuka ,
yrBepxkaAcHHOro YueHbolM CoBerom VYHuBepcurera npotokon or 27.02.2024 1., Ne2; B
cootBercTBUM ¢ ®I'OC BO no cnenuansHocti 06.05.01 buonnkenepust nu 6uonHpopmaruka,
YTBEP)KJICHHBIM MMHHCTEPCTBOM HAyKH M BbICIIEro oOpasoBanusi Poccuiickoit denepanyu 12
aBrycra 2020 r., Ne 973. (¢ usmenenusimu Ne 662 ot 19.07.2022).

1. HEJIb 1 3AJIAYHU OCBOEHUA TN CHUIIJINHBI

Henvoucuyunnunst"bruonrxenepus" SBISETCA YINIYOJICHHOE H3yY€HHE TEOPETHUYECKHX
OCHOB TI'€HHOM MH)XEHEPUH, KOHCTPYUPOBAHNUS, KIOHUPOBAHUS U CO3/IaHUSI OPIraHU3MOB C HOBOI
TeHETUYECKOM MporpaMMol, HEOOXOMUMBIX CTYJEHTaM s BBICOKONPO(ECCHOHAIBHON
HNOJATOTOBKM M ()OPMHUPOBAHUS €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS I IOCIEAYIOIIEH
NPaKTUYECKOH paboTHl B 006JaCTH OMOMHKEHEPHON TEXHOJIOTHH.

3aoauu:

- OCBOMTb CTYJEHTAaMHU: THIIBI CUCTEM JIOCTABKM TPAaHCI€HA, MUCIOJb3YEMbIE B I'€HHOMN
Tepaluy, W HX CBOMHCTBa; Oe30macHble [UId 4YeJOBEKa BHUPYCHbIE CHUCTEMbI IE€peHOoca
(aZleHOBUPYCHI, PETPOBUPYCHI, aJIEHOACCOLMUPOBAHHbBIE BUPYCHI U JIp.); Oe30macHble CIOCOObI
NOJYYeHUs]  TPAHCTCHHBIX  JKMBOTHBIX;  NHPOOJEMBl  T€HETHYECKU-MOAM(PHUIINPOBAHHBIX
OpraHU3MOB;

- copMHpOBaTh y CTYACHTOB 3HAaHHUS O OCHOBaM OHOWH)XEHEPUU W TOCIEIHUM
JOCTHKEHUSM B 00JIacTH OMOMHKEHEPUHU; HOBEHIIMM METOJaM HCCIEIOBAHUS, UCIIOJIb3YEMBbIX
JUIS pelIeHns OMOMHKEHEPHBIX 3a/1a4;

- Hay4uTbh CTYACHTOB HCIIOJIb30BaThb METOJMWYECKUE INPHUEMBI IS LIEJIEHAPABICHHOIO
WU3MEHEHUs MPUPOJHBIX TI'€HOB M TI'€HOMOB; IIPOBOAUTH MCCIENOBAHUE  PA3IUYHBIX
OMOJIOTHYECKUX O0OBEKTOB, HCIOJIb3YyEMbIX B OMOMH)KEHEPUH (KJIETKH, CyOKJIETOYHbIE YaCTHULIBI,
OMOMOJIEKYIIbI) C TIOMOIIBIO0 COBPEMEHHBIX (PU3MKO-XUMUYECKUX METO/IOB;

- NPOBOJUTH HCCJIEIOBAHUE DPA3IUYHBIX OHOJOTMYECKMX OOBEKTOB, HCIOJB3YEMBIX B
OMonHXkeHepun (KJIETKH, CyOKJIETOYHBIE YacTUIIbI, OMOMOJIEKYJbl) C TMOMOIIbIO COBPEMEHHBIX
($U3UKO-XMMHUYECKUX METOIOB;

- - OCBOUTHb CTYyJIEHTaMHU: OCHOBBl OHMOMHXEHEPUH, HEOOXOJIMMBbIE MJii CO3/aHUA
OMOMH)KEHEPHBIX OOBEKTOB; SKCIIEPHUMEHTAIbHBIE HAaBBIKM, HEOOXOAMMBIE I MPOBEACHUS
OMOMH)KEHEPHBIX HCCIIEI0BaHUM (KYJIbTUBUPOBAHHE KJIETOK pa3IMYHOIO IPOUCXOXKICHUS,
BBIIEJICHUE M MCCIEIOBAHUE PA3IUYHBIMU METOJAMH KJIETOK M BHYTPUKIETOYHBIX CTPYKTYP,
CO3/laHME T'e€HHO-MHXKCHEPHBIX KOHCTPYKIMH, KIOHUPOBAaHHE U Jpyrue OHOMH)KEHEpHbIE
TEXHOJIOTHH).



2. HEPEYEHD INTAHUPYEMBIX PE3YJBbBTATOB ObYUEHUASA
@opMupyeMble B mpoLecce H3yUeHus: y4eOHOM TN CUUILIHHbBI KOMIIeTEHIINH

HaumeHnoBaHue
KaTeropum .
Koa 1 HauMeHOBaHHe KOMIIeTEeHIIUN (MJIU €€ YacTH)
(rpynmnbi)
KOMIIeTeHInii
1 2
CnocobeH co3maBaTh M TOJICPKUBATH B TOBCEAHEBHOM JKU3HU M B
podecCHOHATBLHOM JIeSATCIIbHOCTH Oe30macHbIC YCIIOBHSI
YK-8 JKU3HEACITEIIBHOCTH TSI COXPAHEHHS MPUPOJTHON CPellbl, 00CCIICUCHHS
YCTOMYMBOTO pa3BUTUSL OOLIECTBA, B TOM 4YHUCJIE TMpPU yrpo3e U
BO3HMKHOBEHHMH YPE3BBIYANHBIX CUTYAIIMil M BOCHHBIX KOH()INKTOB

N-1lyks 3Hate MeTOAbl HICHTU(UKAMM  OMACHBIX M BpeIHBIX  (aKTOpPOB,

CO3/1aBaeMbIX Cpefoil OOMTaHHMS M HPOM3BOJCTBEHHOW JEATEILHOCTBIO YENIOBEKa,;
(axkTOpbl IPOU3BOJACTBA, BPETHO M ONACHO BO3JCHCTBYIOIIME HAa OKPYXKAIOIIYIO Cpeny H
IIPOU3BOICTBEHHBIN IIEPCOHAI

Cnocoben UCIIOJIb30BaTh crenualn3upoBaHHbIE 3HAHMS
OIK-2 (GyHIaMEHTaJIbHBIX pa3esloB MaTeMaTUKH, (GU3UKU, XUMUU U OUOJIOTHU
JUls  TPOBEACHUS  HUCCIEAOBaHMM B  o0ysacTM  OMOMHIKEHEpHH,

O61oMH(GOPMATUKU U CMEXKHBIX TUCIUILIAH (MOIYJICH )

N-3onk-2 Braners HaBbIKaMH HCIONB30BaHUS MPUHIUIOB CTPYKTYPHO-()YHKIMOHAIBHOM
OpraHu3alu, (U3HOTOTUYECKUMH, LIUTOJIOTHYECKUMHU, OMOXMMHYECKUMH,
Oro(M3MIECKUMH METOIAMU aHAIIN3a JUIS OIICHKH M KOPPEKITUN COCTOSTHHSI )KUBBIX 00BEKTOB
Y MOHUTOPUHTA CPEJIbI UX OOUTaHUS

Cnoco0OeH npUMEHATh METO]Ibl OMOMHKEHEPUHN U OMOMH(OPMATUKH IS
MOJIy4EeHHUs] HOBBIX 3HAHUH U JUISl MOJTy4eHHs] OMOJIOTHUECKUX 0OBEKTOB €
OIIK-4 LIEJICHAIIPaBIICHHO WM3MEHEHHBIMU CBOWCTBAMH, IIPOBOJUTH aHAJIN3
pE3yJIbTaTOB M METOJUYECKOTO OIbITA MCCIEAOBAHUSA, ONPEIEISTH
MIPAKTUYECKYIO 3HAYUMOCTD UCCIIEI0OBaHUS

N-2onk.4 Bnmamets ocHoBamMM  OMOWH)KEHEPHWH, HEOOXOMUMBIMH IS CO3JaHHS
OMOMH)KEHEPHBIX OOBEKTOB; DSKCIMEPUMEHTATBLHBIMU HABBIKAMH, HEOOXOIWMBI MU IS
MPOBEACHUST OMOMH)KCHEPHBIX HCCIIECOBAHUN (KYJIbTHUBUPOBAHUE KIETOK PA3JIMYHOTO
MPOUCXOXKJACHUSA, BBIACICHUE M HCCIECNOBAHUE PA3IUYHBIMA METOJAaMU KIETOK U
BHYTPHUKJIETOYHBIX CTPYKTYP, CO3JaHUE T€HHO-UHKEHEPHBIX KOHCTPYKLIHUM, KIOHUPOBAHUE U
Ipyrue OMOWHXKEHEPHbIE TEXHOJIOTHH).

Cnoco0OeH HaXoAUTh U UCMOIb30BaTh HHPOPMAIIHIO, HAKOIIJICHHYIO B
0a3ax JaHHBIX 110 OMOJIOTMYECKUM 00BEKTaM, BKITIOYasi HYKJICHHOBBIE
KHUCJIOTHI U O€JIKH, BIaJETh OCHOBHBIMU OMOMH(POPMATUUECKUMHU
Cpe/ICTBaMU aHaJIM3a

OIIK-5

N-3onk-s Bnagers ocHoBamMM  OHWOMHXKEHEPHHM, HEOOXOAMMBIMM  JUISL  CO3JIAaHHS
OMOMHKEHEPHBIX O0BHEKTOB.




3. MECTO YYEBHOM JUCHUIIINHBI B CTPYKTYPE OFPA3OBATEJBLHOM

ITPOI'PAMMBbI

VYuebnas nucuummHa "buonmkenepus'bl.5.40 otHocuTcs k 050Ky 1 00s3aTenbHBIX
JUCHUIUIMH y4eOHoro 1uiaHa no crenuansHocti 06.05.01 buounkenepus u 6nonHpopmaruka.

Marepuan TUCHMIUIMHBI OIUPAETCS Ha paHee MpUoOpeTeHHbIE 3HaHUA, PopMUpYyEMBbIE Y
o0yyaroIuxcsit B paMKax MpeAlIeCTBYIOIUX IUCHMIUIMH «['eHeTukay u «MosekynspHas

6I/IOJ'IOFI/I${», «I'ennas HIXCHCPH.

4.TPYJTOEMKOCTH YYEBHOM JUCIHUILINHBI U BUIbl KOHTAKTHOM

PABOTbI

Bup pa6orsl

Bcero yacos

KoJu1-Bo yacoB B cemecTpe

Ne 8 Ne9 Nel0
1 2 3

KonraktHas pabora (Bcero), B e 74 92 74
TOM YHCJIE:
AynutopHasi padora 240 74 92 74
Jlexmmm (JI) 96 24 32 40
[Tpaktuueckue 3ausatus (113), 144 50 60 34
Cemunapsl (C)
JlaGopaTtopusie padoTs (JIP)
Bueayauropnasi padora
CamocrosiTesabHast padora
odyuawuerocs (CPO) 10 > > %0
Bun 3auer (3)
NPOMeKYTOUYHOI csaen (3) ) 9
aTrecTanuu
HUTOI'O: Odmas qac. 396 126 144 110
TPYA0E€MKOCTh 3ET 11 3,5 4 3,5

5. CTPYKTYPA U COJAEPX KAHUE YUEBHOM JUCIIUILINHBI

5.1. Pa3nesbl y4eOHOM IMCHUILIMHBI U KOMIIETEHIMH, KOTOPBIE H0JKHBI ObITh 0CBOCHbI

NPHU UX U3YYECHHH

N HaumenoBanue
n 0
pa3nena Conep:xanue pa3jena B IMJIAKTHYECKUX eTHHUIAX
| | kommere .
yueOHo (TemMbl pa3/1esioB)
Ne  wHoum
JTUCIHUILINHBI
1 2 3 4




VK-8,

OIIK-2,
OIIK-4,
OIIK-5

Pa3nen 1.

buonnxeHnepus
IIPOKApUOT

Beenenne B OuommxkeHepuio. Vcropust momydeHHs
NEePBbIX OAKTEPHATIBHBIX MPOAYLIEHTOB OEITKOB YEIOBEKA.
Hcnonp3oBaHne peKOMOWHAHTHBIX OCIKOB B KITMHHYECKOU
HPaKTHKE.

Opranu3mbl, HCIOJIB3YIOIIUECS B KAYECTBE TIPOTYIICHTOB.
Oranbl NOITy4YeHUs ONPEIeICHHOTo OenKa.

Kputepuu BbIOOpa opraHu3Ma Ui SKCIIPECCUH M METOJIa
OUHCTKHU OeliKa.

[Toxxomp! K BBIOOPY CUCTEMBI SKCIIPECCHHU.

XuMHUUECKui cuHTe3 OenKa.

beckierounbie cUCTeMBbl CHHTE3a OEJIKa W COMpPSHKCHHBIC
CHCTEMBI TPaHCKPUIIIIMU-TPAHCIISIHH.

Dransl 3Kcrpeccuu Oeska B kieTkax npokapuort (E. coli).
DKcrpeccus 9yKepOJAHbIX TEHOB B OaKTEPHUsX.
Hcronp30BaHne XUMEPHBIX OCITKOB.

Co3nganue TPOAYIIEHTOB HAa OCHOBE KIIETOK OaKTepH:
JIOCTOMHCTBA U HEJIOCTATKHU.

VK-8,

OIIK-2,
OIIK-4,
OIIK-5

Pa3nen 2.
buounnxenepus
YKapuoT

Vcnonb3oBaHue  Apoioked B OMOTEXHOJOTMM U
byHaaMeHTalbHOW HayKe.
JByruOpuaHas cuctema, ee BapuaHThl U OTpaHUYEHHUS.

CucreMbl  3KclpecCMM B KJIETKax  HAaCEKOMBIX.
bakynoBupycsl.

KynbpTypbl KJI€TOK HACEKOMBIX, CPABHEHHE.

IlepeHOC reHOB B KJIETKH MJIEKOIIUTAIOIIMX.

[lonmyyenue KIETOK C HalpaBlIC€HHOM HWHTErpanueu
TpaHCIeHa.

I'ennas Tepanus.

BupycHple W HEBUPYCHBIE CHCTEMBI IIEpeHOCA, UX
JIOCTOMHCTBA U HETOCTATKH.

TpaHCreHHbIE )KUBOTHBIE U UX UCIIOJIB30BaHUE.
TpaHCreHHbIE MBIIIIH.

TpaHCreHHbIE KOPOBBI, KO3bI, CBUHBH.

TpaHcreHHble pbIObI U ITUIBI.

KnonupoBaHue )KUBOTHBIX.

Hcnonp3oBanne  TpaHC(POPMHPOBAHHBIX  KIETOUYHBIX
KyJIbTyp B MEAMIIMHE, B TIPOMU3BOJCTBE OHMOJOTHMUECKH
akTuBHBIX BemecTB (BAB).

Coznanne  cuHTeTHMUeCKHX TeHoMoB. Ilomsatue o
CUHTETHYECKOI OMOJIOTHH.

ITpoekT «CMHTETUUECKUH APOKIKEBON TEHOM.

VK-8,

OIIK-2,
OIIK-4,
OIIK-5

Pa3nen 3.

buonnxenepus
pacTeHuit

KynbTypa pacTUTEIbHBIX KIIETOK U TKaHeH in Vitro.
Knerounbie KynbTypsl IN VItro Kak MpoJyleHTh BEIIECTB
BTOPUYHOTO MeETaboJi3Ma, CTEPOMIHBIX COCJAUHEHUH,
KpacuTeei s MUIICBOM MPOMBIIIUICHHOCTH.

[TpoGiema reHeTnyeckoil HECTAOMIBHOCTH PACTUTEIbHBIX
KJICTOK ¥ COMaKJIOHaJIbHAsi U3MEHYHUBOCTS IN Vitro.
Tarutonus B cucremMax in Vvitro.

['mHOTEHe3: TMONy4YeHHE TAaIUIOHIOB Yepe3 KYJIbTypy
HEOIIOJJOTBOPCHHBIX CEMSITOUYCK U 3aBsA3CH.
Teoperndyeckne acnekThl W TNPAKTHYECKOE 3HAYCHUE
rariou/10B.

MUKpPOKJIOHAJILHOE Pa3MHOXKEHUE pacTeHUil in Vitro.




Hcnonb3oBaHne  MOJEKYJSPHBIX ~ MapKepoB
oTpezieNieHus] COPTOBOM CEU(PUUHOCTH.
[IpakTuueckoe 3HAUYE€HHE METOJa MHUKPOKIOHAIHHOTO
Pa3MHOXKEHUS.

Kiterounas cenexuusi.

Meroapl MOSyYeHUS] MYTAHTOB PacTeHUi IN VIitro u wux
OLICHKA.

[TprMepsbI MoTydeH|st MyTaHTOB iN Vitro.
Merononornueckue OCHOBBI
TUOpUTU3AIIIH.

ComaTudeckasi THOpUAN3AIUS KaK METOJI TeHETUYECKOTO
aHanu3a.

MonekynsapHO-TEHETUUECKUE
arpoOakTepuaIbHON TpaHchopMaIuu.
Konuenuus "renerndyeckoit KoinoHuzanuu'.
TpaHCIIO30HBI paCTEHUN U TPAHCIIO30HHBIA MyTareHes.
IIpoekThl MoIydeHNs: TPAHCTE€HHBIX PACTCHUM.
['enetnyeckas 6€30MaCHOCTb TPAHCTEHHBIX PACTEHHIA.
Posnb reHHol MH)KeHEpUHM U OHMOTEXHOJIOTUU B HAayKe U
MPAKTHKE.

IS

COMAaTUYECKOH

ACIICKTHI

5.2. Pa3nenbl AUCHUILINHBI, BUAbI YUeOHOI 1esiTe IbHOCTH M (POPMBI TEKYIIero KOHTPOJIA

HaumeHoBaHue Buabl yueOHoI1 1eATEILHOCTH,
n/n Ne pasaena BKJIIOYASl CAMOCTOSITEJIbHYIO @opmb1 Tekymero
Ne ceme yueOHOI padoTty o0y4arommxcs (B 4acax) KOHTPOIH
“Tpa AMCUHMILINHBI JI JIP | II3 | CPO | Bcero yenepaemocTt
1 2 3 4 5 6 7 8 9
1. |8 Paznen 1. TECTUPOBAHHUE,
buonnxxenepus YCTHBIH OIpOC,
IIPOKaproT TUIOBas 3ajaya,
24 50 52 126 | mpakTHueckoe
3aHsTHE, BIAJCHUE
MPAKTUYECKUMHU
HaBbIKaMH, pedepar
2. |9 Paznen 2. TECTUPOBAHHUE,
buounnxenepus YCTHBIN OITPOC,
YKapHOT TUTIOBAs 3a/1a4a,
32 60 52 144 | npakTHUeckoe
3aHsTHE, BIAJCHUE
MPaKTHYECKUMU
HaBbIKaMH, pedepar
3. 10 Pasnen 3. TECTUPOBAHHUE,
buounxenepus YCTHBIH OIpOC,
pacreHui TUTOBAas 3a1a4a,
40 34 36 110 | mpakTHYeckoe
3aHsTHE, BIAJCHUE
MPaKTHYECKUMU
HaBbIKaMH, pedepar




HUTOTO: 96 144 | 140 380

5.3. HazBanue Tem JEeKIMH ¢ YKa3aHHEM KOJIUYECTBA YaCoB

KoJs-Bo yacoB B

n/ .
Ha3Banue Tem jJekuuii cemecTpe
n
Ne§ | Ne 9 | Nel0
1 2 3
Pazoen 1. BHOHH>KEHEPHUA IIPOKAPHUHOT
1 BBenenue B OuounkeHepuro. McrTopusi mnomydyeHus NEpPBBIX | 2
" | GakTepHaIbHBIX MPOIYIICHTOB OEIIKOB YeIOBEKA
) Hcnonb3oBaHne pPEKOMOMHAHTHBIX O€NKOB B  KIMHMYECKOH | 2
" | mpakTuke.
3. | Opranu3smel, KCIIOIB3YIOUINECS B KAYECTBE MPOAYIIEHTOB. 2
4. | Dransl moay4eHHs ONpeaeIeHHOro OeKa. 2
5 | Kpurepun BBIOOpA OpraHu3Ma Jiisi SKCIIPECCUU U METOJIa OUUCTKU | 2
" | Genka.
6. | Illogxomel kK BEIOOPY CHCTEMBI SKCIIPECCHH. 2
7. | XuMudeckuii CHHTE3 Oelka.
g | beckierounbie cucTeMbl cuHTe3a OeJKa U CONPSDKCHHBIC CUCTEMBI | 2
" | TpaHCKPUILUK-TPAHCIIALMH.
9. | Drambl 5kcipeccuu Oernka B kietkax mpokapuot (E. coli). 2
10. | Dxcnpeccus 9yKepoIHbIX TCHOB B OAKTEPHUSIX. 2
11. | Ucnionp30BaHne XUMEPHBIX OEIKOB. 2
12 Co3manne TPOAYIIEHTOB HAa OCHOBE KIETOK  Oaktepuit: | 2
" | MOCTOMHCTBA M HETOCTATKH.
Pazoen 2. BHUOHH>KEHEPUA 3YKAPHOT
13 Hcnonp3oBaHue Apoxokei B OMOTEXHOJIOTHH B PyHIaMEHTaIbHOU 2
" | Hayke.
14. | AByrubpuanas cucrtema, €e BApHaHThl U OTPAaHUYCHHUS. 2
15. | CHcTeMBbI SKCIIPECCHH B KJIETKaX HACEKOMBIX. bakyIoBHPYCHI. 2
16. | KynbTypbl K1€TOK HACEKOMBIX, CPAaBHEHHUE. 2
17. | IlepeHoc reHOB B KJIETKH MIEKOMUTAIOIINX. 2
18. | [lomydeHue KIE€TOK C HAPaBJICHHOW UHTErpaIluel TpaHCTEHaA. 2
19. | I'ennas Tepamnusi. 2
20 BupycHbIe 1 HEBUPYCHBIE CUCTEMBI TIEPEHOCA, UX JOCTOMHCTBA U 2
" | HeocTaTKH.
21. | TpaHCreHHBIE )KHBOTHBIC U UX UCIIOJIb30BaHUE. 2
22. | TpaHCTeHHBIE MBIIITH. 2
23. | TpaHcreHHBIE KOPOBBI, KO3bI, CBUHBH. 2
24. | TpaHcreHHbBIE PHIOBI U ITUIIBI. 2
25. | KitoHupoBaHue >KHBOTHBIX. 2




Hcnons3oBanue TpaHCHOPMHUPOBAHHBIX KIETOYHBIX KYIBTYp B 2
26. | MeauUMHE, B NPOM3BOJACTBE OMONIOIMYECKH AKTHBHBIX BELIECTB
(BAB).
27 Co3nanue CHHTETHYECKUX TeHOMOB. [loHsITHE O CHHTETHYeCKOM 2
" | Guonorum.
28. | Ilpoekt «CHUHTETHYECKUH APOAIKEBON T€HOM. 2
Pazoen 3. BUOHUHKEHEPUA PACTEHUH
29. | KyabpTypa pacTUTEIbHBIX KJICTOK U TKaHeH iNn Vitro. 2
Knerounsle KyasTypbl iN VItr0 Kak MPOAYICHTHI BEIIECTB 2
30. | BropuuHOro MeTaboIM3Ma, CTEPOUIHBIX COCAUHEHNH, KPACUTENEH
JUTS] TTUIIICBOM MPOMBIIIIJIEHHOCTH.
31 [Tpobnema reHeTHYECKOW HECTAOUIBHOCTH PACTUTEIBHBIX KIETOK 2
" | u coMakIOHaIbHAs U3MEHYMBOCTS iN Vitro.
32. | lammonaus B cuctemax in Vitro. 2
33 ['mHOTEHE3:! NoJlydeHUEe  TaIUIOMAOB  4Yepes KYJIbTYPY 2
" | HEOIIOOTBOPEHHBIX CEMAIIOUEK M 3ABSI3EH.
34. | TeopeTnueckue aclieKThl U MPAKTUYECKOE 3HAUCHUE TaIlIONI0B. 2
35. | MHKpOKIJIOHAIbHOE pa3MHOKEHHE PACTEHHMIA IN Vitro. 2
36 Hcnonp30BaHrne MOJIEKYJISIPHBIX MapKepoB I ONpEIEIICHUS 2
" | coproBoii crieruduUUHOCTH.
37 [IpakTHueckoe 3HAYCHHE MeTroaa MHUKPOKJIOHAJIBLHOTO 2
" | pasmMHOKeHHS.
38. | Kierounas cenexius. 2
39. | Meto/ibl TOTydeHHs: MYyTaHTOB PACTEHHIA IN Vitro U uX oleHKa. 2
40. | Ipumeps! moaydeHust MyTaHTOB iNn Vitro. 2
41. | MeTononorudeckre OCHOBBI COMaTHYECKON THOPUIN3AIINH. 2
42. | Comarnyeckas THOpUIM3ALIUA KaK METO]] TEHETUYECKOTO aHAIIM3A. 2
43 MonekynsapHO-TeHETUUECKHE  aCleKThl  arpo0akTepHalbHOM 2
" | Tpancdopmanum.
44. | Konuenius "reHeTHYECKOM KOJTOHU3AMH". 2
45. | TpaHCTIO30HBI paCTEHUN U TPAHCIIO30HHBIN MyTareHes. 2
46. | IIpoeKTsI ony4yeHus: TPAaHCTEHHBIX PACTEHUM. 2
47. | l'enetnueckas 6€30MaCHOCTh TPAHCTEHHBIX PACTCHUM. 2
48. | Ponb reHHOl WHXEHEPUU U OMOTEXHOJOTHUHU B HAYKE U MIPAKTHKE. 2
Hroro: 96 24 32 40
5.4. HazBaHue TeM NPAKTHYECKUX 3aHATHI € YKa3aHMEM KOJHMYeCTBA 4YacoB
KoJu-Bo yacosB B
Ne .
/ Ha3Banue TeM npakTuyeckux 3aHATHI cemecrpe
n/n
Ne8 | N9 | NelO
Paszoen 1. BHOHHKEHEPHA ITPOKAPHOT
1 [lepBrie OakTepuanbHble NPOAYLEHTHl OEIKOB uejoBeKa: | 2

COMATOCTAaTHH, UHCYJIMH, TOPMOH POCTA.




) Hcnons3oBaHnne pPEeKOMOMHAHTHBIX OEJIKOB B KIWHUYECKOW | 2
MIPAKTUKE
3 baktepun U IpoXOKH, HUCHONB3YIOUIMECS B  KauecTBe | 2
MPOAYIICHTOB.
4 Krnerku MJIEKOITUTAIOLINX, KJICTKU HACeKOMBIX, | 2
WCTOJIB3YIONIMECs B KAUECTBE NMPOYIICHTOB.
5 Tpancrennble pacTeHHs, HCIOJb3yIOIIMECS B KadecTBe | 2
MPOAYIICHTOB.
6 Tpancrennble KUBOTHBIE, HCHOJB3YIOIIMECS B KadecTBe | 2
MIPOAYIICHTOB.
Dransl MOITYYSHUs OMPENIETICHHOro Oelika: U3ydyeHue CBOMCTB | 2
7 oenka, ckpunuHr oubnuoreku kJIHK, knonuposanue k/[HK B
BEKTOPE SKCIIPECCHH.
Otanbl TOMy4eHUs OmNpeleNieHHOro Oenka: cuHTe3 Oenka, | 2
8 ouncTka Oeika, XapaKTepucCTHKa Oelka U CpaBHEHHUE €ro
CBOWCTB C OPUTHHAIBHBIM OCITKOM.
CpoiicTBa Oenka, OINpEACIHSAIONME BBHIOOP oOpranw3Ma it | 2
9 OKCIIPECCMM U METO/a OYHUCTKH Oenka (pacTBOPHUMOCTS,
JIOKAJTH3aIHs B KJIETKE, AMHHOKHUCIIOTHAS
MOCIIEIOBATEIHLHOCTB).
CpoiicTBa Oenka, OINPEACISIONIME BBHIOOP oOpranw3Ma it | 2
10 JKCIIpECCMM M MeEToJla OYHCTKH Oenka (pasmep, 3aps,
MO (UKATTHH.
[Toaxonbl K BEIOOPY CUCTEMBI SKCIIPECCUU (CIOXKHOCTh Oenka, | 2
11 HEOOXOMMBIE KOJIIMYECTBA O€Ka, ITOCTTPAHC/ISIIMOHHBIE
Mo (UKAIIH, BKIIOUEHUE PaJOAKTHBHBIX U30TOMOB U T.J.).
12 OCHOBHBIE CUCTEMBI SIKCIIPECCUH. XUMHUYECKUN CUHTE3 OeKa. 2
13 becknerounbie cucremMbl CHHTe3a Oelika, COMPSDKEHHBIE | 2
CUCTEMBI TPAHCKPUIIUH-TPAHCIISIINHU, HX UCTIOJIb30BaHHE.
Kpyraslii croa «Acnosib30BaHue CHCTEM IKCIPECCHH I 2
14 NpOAYUHPOBAHNS GOJIBLIINX KOJIHYECTB ONpPe/IeJIeHHOr0
0eJIKay
15 DTtanbl 9Kcnpeccuu Oenka B kieTkax mpokapuor (E. coli). 2
16 DKCIPECCHS UYKEPOTHBIX T€HOB B OAKTEPHUSIX. 2
17 TpeboBanwms, TpeabIBIsEMBIE K BEKTOPY IKCIIPECCHH. 2
18 VYcnoBus 3pGEKTUBHON TPaHCKPUNLIMKM U TpaHCIALUHU | 2
4yKepOJJHOTO TeHa.
19 Ilonsatue 00 ONTHMMAJIBHBIX KOJAOHAX, CIIOCOOBI ONTUMH3AIUH | 2
conepskanust TPHK B kieTke-mpopyneHTe.
20 Ponw moctrpancisiimonssix coobituii. [paBuno N-koHia. 2
21 Hcnonb3oBanue XxuMepHbIX OenkoB, N- u C-TepMuHaIbHBIC | 2
XFMEPBHI, TET MOCIIeIOBATEITHHOCTH.
Hcnonp3oBanne XUMEPHBIX OEIKOB ISl CTaOMIIM3AIINH, 2
22 YBEJIIMYEHHUS PACTBOPUMOCTHU, OOJIETUCHUS OUUCTKH, JETEKIIUU
TIOJTUTICTITH/IOB.
23 Cozmanue MPONYIIEHTOB HA OCHOBE KJETOK Oakrepwii: | 2
JTOCTOWHCTBA U HEJTOCTATKH.
24 Kpyenvuii cmon «Jtanbl 3Kcnpeccun 6elka B KJeTKax | 2

npoxkapuor (E. coli). »




25 KT Nel no memam NeNo 1 - 24
Pazoen 2. BHOUHKEHEPHA 3YKAPUOT

26 Hcnonb3oBanue JPOXKEH B OMOTEXHOJIOTUU u
(byHIaMEeHTaJIbHOW HayKe.

97 HByrubpugnass cucrema. Ilpenamocesuiku ee  co3paHus, 2
MPUHIUIBI pAaOOTHI M UCHIOIB3yEMBbIE TUIA3MU/IBI.

28 CucTeMsbl 3KCIIPECCUH B KIIETKaX HACEKOMBIX. bakynoBupychl. 2

29 KyJbTyphl KJIETOK HACEKOMBIX, CPAaBHEHHE. 2

30 [TepeHOC TEHOB B KIIETKH MIIEKOIHUTAOIIHX. 2

31 CeneKkTUBHbIE MapKephl, UCIOJb3yeMble IPU TpPaHCHEKIUH 2
KJIETOK MJIEKOITUTAIOIIHX.

32 CriocoObI JOCTABKH T'€HOB B KJIETKH MJICKOTUTAIOIINX. 2

33 I'enHas Tepanusi HacieICTBEHHBIX 3a00JIeBaHUN 4YEJIOBEKA, 2
KPUTEPUH IPUMEHEHHMsI, OCHOBHBIE ITPOOJIEMBI U 3Tallbl

34 Crpareruun u THIIbl CHCTEM JIOCTaBKU TPAHCTEHA B TeHHOU 2
TepaIuy, U X CBOMUCTBA.

35 Bupychsle cuctemsl nepeHoca (aaeHOBUPYCHI, PETPOBUPYCHI, 2
aJICHOACCOIIMUPOBAHHBIE BUPYCHI U JIP.)

36 HeBupycHble cuctembl JOCTaBKU (JIMIIOCOMBI, JIMIOIJIEKCHI, 2
«TEHHOE PYXKbEY).
CriocoOsl HOJy4EeHUs TPaHCT€HHBIX KUBOTHBIX: 2

37 MUKPOMHBEKIIMM TpPAHCTE€HAa B MY)KCKOW IMPOHYKJEYC 3UIOT,
UCIOJIb30BAHUE KJIETOUHBIX JIMHUM, TpaHC(HOPMHUPOBAHHBIX
TPaHCTE€HOM, IEPEHOC I'€HOB B 3MOPHOHBI.
CrniocoOsl MOJIyYEHUS TPaHCTE€HHBIX KMBOTHBIX: 2
OIIOCPEI0OBaHHBIN peTpoBUpycamu, IIEpeHoc

38 TpaHC(OPMHUPOBAHHBIX sI/I€P T'€HEPATUBHBIX U COMATUYECKUX
KJIETOK, UCIOJb30BAaHUE CIEPMHUEB M CIIEPMATOrOHHUEB, Kak
nepeHocunkoB JIHK.

39 TpaHcreHHbIE MBI, OCHOBHBIE CITIOCOOBI TTOJIYYCHHUS. 2

40 Xumepsable  Mplmu.  [Ipobinembl ¢ uHTepmperanuei
9KCIIEPUMEHTOB 110 NOJIYYEHUIO «HOKAYTOBY.

a1 TpaHcreHHble KOpPOBBI, KO3bl, OCOOEHHOCTH IOJy4YEHHS, 2
HCII0JI30BAHHUE.

42 TpaHcreHHble CBUHBHM, CHOCOOBI MOIM(MUKAIMM HMMYHHOU 2
CHCTEMBI JJIsl PEOJI0TICHUs TPOOIEMbI OTTOPKEHHSI OPraHOB.

43 [lonydyenne  TpaHCreHHBIX  pbIO,CIOCOOBI  MOJyYEHUS, 2
NEPCHEKTUBHBIE TPAHCTeHbI, MPOOJIEeMBbl 0€30aCHOCTH.

44 Tpancrennsie MITULBL, 0COOEHHOCTH MOJTy4eHus, 2
HCII0JIb30BAHHUE.

45 CriocoObl KIIOHUPOBAHUS JKUBOTHBIX. 2

46 PenporpamMmmupoBanune. [Ipumeps! yCnemHoro KIOHHPOBAHUS 2
U 1e(heKThI KIIOHOB.

47 KnonupoBanue TpaHCT€HHBIX >KMBOTHBIX, PEIKHX BHJIOB, 2
JIOMAIIHUX KUBOTHBIX.
Hcnonb3oBanue TpaHcOpMHUPOBAHHBIX KIETOUYHBIX KYJIbTYpP B 2

48 MEIULMHE, B TPOMU3BOJACTBE OHMOJOTMYECKH AKTHUBHBIX

BEIIECTB.




49 JIuarHoCTHKa BUPYCHBIX M OaKTepHaJbHBIX HH(DEKUHUH, 2
IIpeHaTajlbHasl TUarHOCTUKA, ONpEeeSICHUE NoJa.

50 CunTteTnueckas OHOJIOTHS. 2

51 Crparerusi CHHTE€3a MUHUMAJIBHOTO T€HOMA. 2

52 [Ipoekr «CHHTETHYECKUI IPOAOKEBOW TI'€HOM», IU3allH U 2
CHHTE3 HCKYCCTBEHHBIX XPOMOCOM.

53 Hoseriit renomublit poekt «Genome Project — write». 2

54 Kpyrubiit cton «buOMHKEHEPHS 2YKapUOT» 2

55 KT Ne2 no remam NeNe 26 - 54 2
Paszoen 3. BHOUH/KEHEPHA PACTEHUHH

56 KynbTypa pacTUTEIbHBIX KICTOK M TKaHeH IN Vitro. 2

57 JHenuddepeHipoBka 1 KaurycoreHes in vitro. 2

58 I'eneTnueckass HeCTaOWIBHOCTb PACTUTENBHBIX KIETOK U 2
COMAKJIOHAJIbHAsI U3MEHYMBOCTB IN VItro.

59 AH/IpOTeHe3: TMOJIydeHHEe TalJIOWIHBIX PACTEHHH B KYIbType 2
IIBIJIbHUKOB.

60 ['mHOTEHe3: TONy4YeHHWE TamjIouZOoB  Yepe3  KYJIbTypy 2
HEOIUIOA0TBOPEHHBIX CEMSIIOUEK U 3aBsi3eHl.

61 MHuKpOKIIOHAJIBHOE Pa3MHOKEHHUE pacTeHHid IN VItro.

62 Metoabl  ompeneneHus ~ BUPYCOB M BHUPOMJOB B
03JIOPOBJICHHBIX IN VItro pacTeHusIxX.

63 Knerounas cenexmusi. 2

64 [TpuMepsl MoTyYeHNsT MyTaHTOB N Vitro. 2

65 Comarunyeckas THOpUIM3aLMS PACTUTENbHBIX KIETOK. 2
MonekynsipHO-TEHETUUECKHE AacleKThl arpoOaKTepuanbHON 2

66 Tpanchopmanmu. Vcronap3oBaHue Iia3Muz arpobakTepuiikak
BEKTOPOB.

67 Jlpyrue BeKTOpbI IepeHoca FeHeTUYECKOM HHpOpMaLiH. 2

68 ITpoexThl moTy4YeHUs! TPAHCTEHHBIX PACTEHHH. 2

69 Kontpons  uccnenoBanuit B 00JacTH  MOJIEKYJISIPHOM 2
OMOTEXHOJIOTHH.

70 Ponb reHHOW wWHXeHepUM W OHOTEXHOJOTHMM B HayKe U 2
MIPAKTHKE.

71 Kpyrasiii cron «buounsicenepus pacmenuiiy 2

72 KT Ne3 nmo Temam NeNe 56 - 71 2
Hroro 50 60 34
BCEI'O 144

5.5. JIabopaTopHbIi NPAKTHKYM
(He mpexycMOTpeH paboYrM yueOHBIM TIITAHOM)




5.6. CamocTosiTeIbHAsA padoTa 00y4aroIerocs no JUCHUIINHE

Ne N HaunmeHnoBanme Bcero
ceMec Buan1 CPO
n/n pasjaeia JacoB
Tpa
1 2 3 4 5
BremonHenue 3amaHuii 10 JAHHOM  TEME;
Pasnen 1. | IOArOTOBKa K  3aHATHUSAM, IOArOTOBKA K
1 8 BuonmkeHepust | TECTUPOBAHMIO,  IOATOTOBKA K  TEKYLIEMY 52
MIPOKapUOT KOHTPOJIIO, TMOJOTOBKA K IMPOMEKYTOYHOU
aTTecTalluy, Hamrcanue pedepara
Breimonnenne 3amaHmii IO JJAHHOM — TEMeE;
Paznen 2. MOATOTOBKA K  3aHATHUAM, IMOJITOTOBKAa K
2 9 buounxeHepusi | TECTUPOBAHMIO, IOJATOTOBKA K  TEKYILEMY 52
JYKapHoT KOHTPOJIIO, TOJIOTOBKA K IMPOMEKYTOYHOU
aTTeCcTalluy, HanMcaHue pedepara
BremosHenne 3amaHuid 1O JAHHOM — TEME;
Pasnen 3. | IOArOTOBKAa K  3aHATUSAM, IOArOTOBKa K
3 10 BuonmkeHepust | TECTUPOBAHMIO,  IOATOTOBKA K  TEKYLIEMY 36
pacTeHui KOHTPOJIO, TMOATOTOBKA K MPOMEXKYTOYHOM
aTTecTaluu, Hanucanue pedepara
HUTOI'O: 140

6. HIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA A5
CAMOCTOSTEJBHOMN PABOTHI IO JUCIIUIIJIMHE

L4 MeTOI[I/ILIeCKI/Ie YKa3aHusa OJ1sd o6yqa}0umxcs1 10 OCBOCHHNIO AU CHUIIITUHEI.

7. ®OHJ] OHIEHOYHBIX CPEJICTB J1JIsI MPOBEJEHUA MPOMEKYTOYHOM
ATTECTALIUA

DoH/1 OLICHOYHBIX CPEACTB JIS MPOBEACHHUS POMEKYTOYHOM aTTeCTALUH
o0yyaromuxcs no gucuunInHe «OcHoBbl papMaKoreHeTHKM»B MOJHOM 00beMe
NpeacTaBJieH B IPUJIOKeHHH 1.

IIpuMepsI TeCTOBBIX BONIPOCOB 3aKPHITOr0 THIIA.

1. {151 moJiy4yeHHsi NPOTOIJIACTOB U3 KJIETOK IPUOOB MCIOJIb3yeTCH:
a) JIN30IIUM
0) TputiCcuH
B) «YJIUTOYHBIN (PePMEHT
T) MEeTICUH

2. O0beuHEHUE T€eHOMOB KJIETOK Pa3HbIX BUJAOB U POA0B BO3MOKHO NPH COMATH4e-
CKOM rudpuamu3anum:
a) TOJIBKO B MPUPOJIHBIX YCIOBUSIX;



0) TOJIBKO B UCKYCCTBEHHBIX yCIOBUSX;
B) B IIPUPOJIHBIX U UCKYCCTBEHHBIX YCIOBUSIX;

3. HoamdyTraenrankoib (II3I7), BHOCHMBII B CyCIIEH3HIO TPOTOIIACTOB:
a) CIIOCOOCTBYET UX CIHSHUIO,
0) mpeIoTBpaIIaeT UX CIUSIHUE;
B) MOBBILIAET CTAOMIIBHOCTD CYCIIEH3UH;
I') IpeAO0TBpALIAeT MUKPOOHOE 3apaskeHHe.

4. [IpenmMyuiecTBAMM reHHO-HH/KEHEPHOT0 MHCYJIMHA SIBJISIIOTCS:
a) BBICOKAsi aKTHBHOCTb;
0) MeHbIIast aIEPreHHOCTb;
B) MEHBIIIasi TOKCHYHOCTH;
r) O0JIbINIast CTAOUILHOCTD.

5. IlpenmymiecTBa MOJy4YeHHs] BHAOCHEHH(PHUYECKUX ISl 4YeJ0BeKa 0eJIKOB IyTeM
MHKPOOHOJIOTHYECKOT0 CHHTE3A:
a) MpocToTa 000PYAOBAHNUS;
0) PKOHOMHYHOCTB;
B) OTCYTCTBHE JAC(PUIIUTHOTO CHIPbS;
T') CHATHE 3THYECKHUX MPOOIIeM.

6. IlosiBjieHHEe MHOKeCTBEHHOIl Pe3MCTEHTHOCTH OMYyXoJeii K MPOTHBOONYXO0J€BBIM
areHTam 00yCJIOBJICHO:
a) HEMPOHHUIIAEMOCTHI0O MEMOpaHBI;
0) pepMEeHTaTUBHOW WHAKTHUBAIIMCH;
B) YMEHBILIEHHEM CPOJICTBA BHYTPUKIIETOYHBIX MHUIICHEH;
I') aKTUBHBIM BBIOPOCOM.

7. MOHOKJIOHAIbHBIE AHTHTEJIA NOJIY4Yal0T B IPOU3BO/JCTBE:
a) mpu (PpaKIIMOHUPOBAHUU AHTUTEIT OPTaHU3MOB;
0) dpakMOHUPOBAHUEM JTUM(OIUTOB;
B) C MIOMOIIBIO THOPUIOM;
I') XUMHUYECKUM CUHTE30M.

8. /IlupexkTopoM (rJ1aBHBIM MHKEHEPOM) (papManeBTHYECKOI0 NPeANPUATHS 10JIKEeH
SIBJISITHCA COr1acHO TpedboBanusim GMP:
a) NHXEHEeP-IKOHOMUCT;
0) ropucr;
B) IPOBU30D;
I) Bpau.

9. IlpyyMHA HEBO3MO’KHOCTH HeENMOCPEeJICTBEHHOH JKCIPecCHH TIeHa YeloBeka B
KJIeTKe MPOKAPHOT:
a) BBICOKasi KOHLIEHTpAIHsI HyKJIeas;
0) HEBO3MOXKHOCTb PETUTMKAIIAH TIITa3MU/T;
B) OTCYTCTBHE TPAaHCKPHIILIUY;
') HEBO3MOXKHOCTb CILJIaliCHHTa.

10. IIpsimoii nepenoc uy:xkepoanoit IHK B nporoniacrsl BO3MOKeH ¢ IOMOLILIO:
a) MUKPOUHBEKIINY;



0) Tpancopmanuy;
B) YIaKOBKH B JIMTIOCOMBI,
I') KyJIbTUBUPOBAHUS IIPOTOIJIACTOB HA COOTBETCTBYIOLIUX IMUTATENIBbHBIX CPEIAX.
Pacnpenesienne 6a/1J10B peTHHIOBO OLIEHKH.

Texymuii konTpois | [Ipendk3amenanuonnoe | @opMsbl npomexyTodHoi | Cymma
TECTUPOBAHUE arTecraluu - JK3aMeH OaoB
60 10 30 100

Texyummii KOHTPOJIb. Pacnipenesienne 0a/1J10B TeKyIIEro KOHTPOJIS.

Bunsl KoHTpoJibHbIE TOYKH CamocrosiTennbHast padora Hroro
NEeATEIbHOCTH: (KT) (moaroroBka pedepara u
BBICTYIUICHHUE C JI0KJIA/I0M)
8 cem 9 cem 10 cem |8 cem 9 cem 10 cem
ITo cemectpam |10 10 10 10 10 10
30 30 60

OL[GHOLIHHG MaTCpHraibl AJIA IIPOBCACHUA HpOMeXCYTOQHOﬁ aTTeCTalMu IIPCACTABJICHLI B

IMPHUIIOKCHUH.

8. TIEPEYEHb OCHOBHOH M JIONOJHUTEJBHOMN JIMTEPATYPBI,
HEOBXOJUMOM JJ1s1 OCBOEHUS JUCIUATIIMHBI
8.1. Ocnosnaa numepamypa

ITeyaTHbIC HCTOYHUKMU:

KonnuyectBo
Ne HM3panua IK3EMILISIPOB
B OubJmoTeke
1 2 3
Kypasnesa I'. A. ['ennas unxeHepus B OuorexHosoruu / I'. A.
1 | XKypasneBa; pen. C. I'. Mure-Beutomo. — CII0.: Dxo-Bekrop,
2016. — 328 c.: m.
['enHas nHxeHepus B OmorexHosoruu (cemuHapsl) / XKypasiesa I
2 | A., Mockaneako C.E., AamponoB E.A. u ap. CII6.: Dxo-Bekrop,
2019. — 135 c.: m.
JJIeKTPOHHbIE UCTOYHUKH
Ne N3pnanus
1 2
Kypasnesa I'. A. I'ennas urxenepust B 6uorexnonoruu / I'. A. XKypasnesa; pen. C.
1 I Wure-BeuromoB. — CII6.: DOko-Bektop, 2016. — 328 «c.: wumL
https://www.cnshb.ru/Vexhib/mgb/16_7988.pdf
5 I'onwapenko I'. I'. I' 657 OcHOBBI TreHETHMUECKON WH)KeHepuH. MeTtoauueckoe
nocobue /OtB.pea. JI.B. Xoteumea.— ['omens: YO «I'TY um. @.Cxopunsi», 2003. —




‘ 118 c. https://core.ac.uk/download/pdf/75998736.pdf

8.2. /lononnumenvnas numepamypa

IleuaTHble HCTOYHUKH:

N3nanua

KoaunuectBo
IK3eMILIAPOB
B OMOJIHOTEKe

2

3

I'so3neBa E.C., leitneko E.B., 3aropckas A.A., Cumopuyk HO.B.,
VBaposa E.A., Ilepmsaxosa H.B. 11691 IlpakTukym 1o reHeTHYECKOM
MHXXEHEpUU W MOJIEKYJSIpHOM Ouosnoruu pacteHuid. — Tomck :
Tomckuii rocynapcTBeHHbI yHuBepeurert, 2012. — 96 c. + 8 Bkieek

Orypuos A. H. O 39 OcHOBBI TeHHON UH)XEHEPUH ¥ OMOMH)KEHEPHH :
yueb. mocobue :B 2-x u. — Y. 2. : Teoperuueckre OCHOBBI
ouounxenepun / A. H. OrypuoB, O. H. bmusnwok, H. IO.
Macanutuna. — XapekoB : HTY «XIIW», 2018. — 224 c. — Ha pyc. s3.

ConoeeBa B.B. C 59 MonekynsipHO-TEHETUYECKUN  aHAJIN3
0€CII03BOHOYHBIX )KUBOTHBIX MO HYKJICOTHAHOHN MOCIIEA0BATENIFHOCTH
reda 18S pubocomuoit PHK: y4yeGHoe mocobue / ConoBneBa B.B.,
MopoB A.P., PuspanoB A.A., CabupoB P.M.- Kazanb: Kazan.
dbenepanbubiit yH-T, 2011. — 52 c.

MonekynspHasi Ouonorusi u reHHas umxeHepus : yue6. [locodue / T.
H. Cy66otuna, O. A. I'yceitnoB, WM. E. MacmiokoBa [u mp.]. —
Kpacuo-sapck : Cub. denep. yu-t, 2021. — 234 c. ISBN 978-5-7638-
4403-0

Kypc nekumii mo reHeTmdeckoll HWHKEHEpHH: ydeOHOe mocobue /
M.P.lapumnosa. — Kazans: K(II)@V, 2015. -114c.

IMImux P. 1173 Haraagnas OWOTEXHOMOTHS W TI'e€HETHYECKas
uHxeHepus [DnekTpoHHblil pecype] / P. lllmua ; nep. ¢ Hem. — 2-¢
u3a. (311.). — DnekTpoH. TekctoBbie aaH. (1 daitn pdf : 327 c.). — M.
: BUHOM. Jlaboparopust 3Hanuii, 2015. — Cucrem. TpeOoBaHuS:
Adobe Reader XI ; axpan 10".

3.]'IeKTp0HH]>Ie HCTOYHHUKHU

N3panusa

2

Kypc nekuuit o renernyeckoit HHxeHepuu: yueoHoe nocodbue / M.P.Illapumnosa. —

Kazanp: K(IT)®V, 2015. -114c¢. 3neKTpoHHBII BapHaHT

[Mmup P. 11173 Harnsaaas OMOTEXHOJIOTHS U TEHETHYECKAsE HHKEHEPUS

[DmexTponHsIit pecypc] / P. llImup ; mep. ¢ HeM. — 2-¢ u3. (311.). — DJIEKTPOH.
tekcToBble AaH. (1 ¢aiin pdf: 327 c.). — M. : BUHOM. Jlabopatopus 3nanuii, 2015.
— CucreM. TpeboBanusi: Adobe Reader XI ; skpan 10".2neKTpoHHBINH BapHaHT




OryproB A. H. O 39 OcHOBBI TCHHOW WH)KEHEPUHU M OMOWHXKEHEPHH : y4uebd. mocodune
B 2-x 4. — Y. 2. : Teoperuueckue ocHoBbl Omommkenepuu / A. H. Orypmos, O. H.

bnuzntok, H. 0. Macanutuna. — XapekoB : HTY «XI1W», 2018. — 224 c. — Ha pyc. 3.
3JIEKTPOHHBIA BAPUAHT

I'sozneBa E.C., [eitneko E.B., 3aropckas A.A., Cupopuyk HO.B., YBapoBa E.A.,
[Tepmskoa H.B. 11691 IlpakTukym 1O IeHETUYECKON WHXKEHEPUH U MOJEKYJSPHOU
ouosornn pacteHuii. — Tomck : ToMmckuii rocymapcTBeHHbI yHUBepcHuTeT, 2012, — 96
C. + 8 BKJIEEK AJIEKTPOHHBIN BapUaHT

Kanamnukosa, E. A. Kietounas wHxeHepusi pacTeHHH : Y4eOHHK W TPAKTHUKYM
msBy3oB / E. A. KanamnukoBa. — 2-e uzn. — Mocksa : M3narensctBo KOpaiit, 2022.
5. — 333 c. — (Beicmee oOpaszoBanue). — ISBN 978-5-534-11790-5. — Tekcr :
anekTpoHHBIH // OOpaszoBarenbHas mmnatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/491611

Yauuna, C. b. 'ennas unxenepusi u 6uobe3onacHocTs : yueOHoe nocodue : [16+] / C.

b. Yauuna, U. C. EBnokumoB; OMCKUI TOCYIapCTBEHHBIM TEXHUUECKUI YHUBEPCUTET.
— Owmck : OMckuil rocynapcTBeHHbI TexHuueckuil ynusepcurer (OmI'TY), 2019. —
6. 128 c¢. : wum., Tabn., cxem. — Pexum pgocryma: mno mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=682247 (mata oOpareHus:
15.07.2022). — bubnuorp. B kH. — ISBN 978-5-8149-2954-9. — TekcT : 37€KTPOHHBIA.
https://biblioclub.ru/index.php?page=book&id=682247

9. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETHU «<MHTEPHET»

Ne

Caiitbl
n/n

1 | Hayunsle anekTponHbie Oa3sl ganubix: http://elibrary.ru/

2 | basa 3unanwmii no 6uonoruu yenoseka http://humbio.ru/humbio/cytology/000e078a.htm

CoBpeMeHHast OMOTEXHOJIOTHUS, PEKUM

3 noctyna:http://bibliotekar.ru/index.files/5stvolovye.htm

[TpompIiniuieHHAsT OMOTEXHOJIOTHS, CEIbCKOX03SIMCTBEHHAs OMOTEXHOJIOTHS,PEKUM
4 | mocryma: http://www.biotexnolog.ru/prom bt/prom bt17htm vevaya-morkov-i-zolotoy-
ris

10. METOJUYECKHE YKA3AHUA JJIsd OBYYAIOIIUXCA IO OCBOEHHIO
JUCIHHUIIVINHBI

MeTtonuyeckue ykazaHus AJsi 00y4arouXxcs 0 OCBOGHUIO AUCHUHUILIMHBI MPEACTaBIEHbBI
B IIPUJIOKEHNN 2.

11. ”HOOPMALMOHHBIE TEXHOJIOI'MA

1. Anpec crpanunst kadenpsr: http://www.sgmu.ru/info/str/depts/bfb/

2. Jloctyn x »nexTpoHHO-OMOMMoTeuHbM cuctemMam (DBC), chopmMupoBaHHBIM Ha
OCHOBaHHMH NPSMBIX JOTOBOPOB M TOCYAapPCTBEHHBIX KOHTPAKTOB C IPaBOOOJamaTelsiMd Ha
2022-2023 rr
1) D3BC «Koncynbrant cryaentayhttp://www.studentlibrary.ru/OOO  «Ilomutexpecypc»
Kontpakt Ne 797KC/11-2022/414 ot 21.12.2022, cpok noctyma mo 31.12.2023


http://elibrary.ru/
http://humbio.ru/humbio/cytology/000e078a.htm
http://www.sgmu.ru/info/str/depts/bfb/
http://www.studentlibrary.ru/

2) OBC «KoucynpranT Bpada» http://www.rosmedlib.ru/ OOO «Bepicias mikojia OpraHu3aIiy 1
yIpaBiIEHUS 3paBoOXpaHEeHUEM - KOMIUIEKCHBI MEAMIMHCKHM KOHcanTHHI» KoHTpakTt Ne
762KB/11-2022/413 ot 21.12.2022, cpox aoctyna o 31.12.2023

3) OBC IPRsmart http://www.iprbookshop.ru/ OOO Kowmnanus «Ait I[Tu Ap Menuar
Jlunensuonnstit torosop Ne 9193/22K/247 ot 11.07.2022, cpok moctyna g0 14.07.2023r.
4)Hanmonaneueiii mudpoBoit pecype «Pykont» http://www.rucont.lib.ru OOO IlenTpanbHblii
kouiekTop Oubmmorek "BUBKOM" [oroBop Ne 418 ot 26.12.2022, cpok npoctyma a0
31.12.2023

IIporpammHoe o0ecnieueHue:

IlepeyeHnb JTMIIEH3NOHHOTO PexkBU3UTHI NOATBEPKIAOIIET0 JOKYMEHTA
NPOrpaMMHOI0 obecrne4eHus
Microsoft Windows 40751826, 41028339, 41097493, 41323901, 41474839,

45025528, 45980109, 46073926, 46188270, 47819639,
49415469, 49569637, 60186121, 60620959, 61029925,
61481323, 62041790, 64238801, 64238803, 64689895,
65454057, 65454061, 65646520, 69044252 — cpok
MENCTBUS TUIIEH3UI — 6€CCPOYHO.

Microsoft Office 40751826, 41028339, 41097493, 41135313, 41135317,
41323901, 41474839, 41963848, 41993817, 44235762,
45035872, 45954400, 45980109, 46073926, 46188270,
47819639, 49415469, 49569637, 49569639, 49673030,
60186121, 60620959, 61029925, 61481323, 61970472,
62041790, 64238803, 64689898, 65454057 — cpox
MENCTBUS TUIIEH3UI — O€CCPOYHO.

Kaspersky Endpoint Security, Ne uniensun 2B1E-230301-122909-1-5885 ¢ 2023-03-01
Kaspersky Anti-Virus o 2024-03-10, kommuecTBo 006ekTOB 3500.

CentOSLinux CB0OOAHOE MTPOrpaMMHOE 0OecrieueHne — CPOK JIEHCTBHS
ITUIIEH3UH — OECCPOUHO

SlackwareLinux CB0OOIHOE ITPOTpaMMHOE 00ECTIeYeHUE — CPOK JICHCTBUS
ITUTIEH3UH — OECCPOUHO

MoodleLMS CB0OOIHOE MTPOrpaMMHOE 00ECTIEYeHUE — CPOK JICHCTBUS
ITUTIEH3UH — OECCPOUHO

DrupalCMS CBoOOAHOE MTPOrpaMMHOE 0OecrieueHne — CPOK JIeHCTBHS
ITUIIEH3UN — OECCPOUHO

Pa3patGorunku:
IIpodeccop kadeapbl  obOIei
OuoJsiornu, (GapMaKoOrHO3MM H H.B. IToaykoHoBa

0OTAaHUKH, JOKT. OHOJI.HAYK

Crapumii npenogasarteJb M.H. KypuaTtoBa



http://www.rosmedlib.ru/
http://www.iprbookshop.ru/
http://www.rucont.lib.ru/

JIner perucrpanuyn u3MeHeHU B padouylo nmporpamMmmy

Hara u Pazgen,
HOME oApa3Aaei WK IIYHKT IMoamnuce
. P PexBusuthl AP Hv yH a
VY4eOHbIil 10 | U3BELIEHUS paboueii mporpamMmsI PETUCTPHUPYIOIIETO
MIPOTOKOJIA
00 A3MEHEHU
U3MEHEHUU

20 -20
20 -20
20 -20
20 -20
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