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1. Heau, 3212494 ¥ NJIAHMPYeMbIe pPe3yJabTAThI 00y4eHHUs M0 JUCHUILJINHE

OCHOBHOI LIEJIBI0 OCBOCHUS IUCHUIUIMHBI «METO/bl HCCIIeIOBAHUI B OMOTEXHOIOTUI
SABJISACTCA O3HAaKOMIJICHHUC CTYACHTOB C COBpPCMCHHBIMUA q)HSI/IKO-XI/IMI/ILIeCKI/IMI/I u
MOJIEKYJISIPHBIMH METOJaMU HCCIICAOBaHMS, HMCIOJIb3YeMbIMH NpPU aHalIW3e OMOJOTMYECKUX
00BEKTOB U MPOIYKTOB, MOJy4aeMbIX IPU OMOTEXHOJIOTHYECKUX IpOIIeccax.

K ocHOBHBIM 3ajayaM OCBOEHHMS JAWUCHMIUIMHBL «MeTOJBl  HCCIIeIOBaHUI B
OMOTEXHOJOIMM»  CIIEJyeT OTHECTH NPUOOPETEHHE  CTYJEHTOM 3HAHUH  OCHOBHBIX
OMOXMMHUYECKUX, MHKPOOHOIIOTUYECKUX, OMOMHKCHEPHBIX M OMOTEXHOJIOTHMYECKHX METOJIOB,
COBPEMEHHOI armmapaTypbl U OO0OpYyIOBaHMS IS BBINOJHEHUS HAyYHO-HCCIEI0BATEIbCKUX
paboT, GopMUpOBaHHWE YMEHHMH HCIIOJIB30BaHMS YKa3aHHBIX METOJOB M HABBIKOB PalbOTHI Ha
COBPEMEHHOM OMOTEXHOJOTHYECKOM 000pYyJOBAHUH.

OOyuenune no nucuuruimHe «MeTobpl HCClIeT0OBaHN B OMOTEXHOIOTUIY HAIPABJIECHO HA
dbopmupoBaHKe Y 00YJArOITUXCS CICTYIONTUX KOMIIETEHITUH:

Koa v HanmeHoBaHue
KOMIIEeTeHIM A

I/IHI[I/IKaTopr JOCTHKCHHUA KOMIICTCHIIUHA

YK-6. CnocobGen onpenensiTs u
pealli30BbIBATH PUOPUTETHI
COOCTBEHHOM JE€SATEILHOCTH U
CIIOCOOBI €€
COBEPILICHCTBOBAHHS Ha OCHOBE
CaMOOIIEHKHU

NYK-6.1. OrieHuBaeT CBOM PECypChl M WX MPEIeibl
(JTMYHOCTHBIC, CUTYaTUBHBIC, BPEMEHHBIC), ONTHMAIBHO UX
UCIIONIB3YET JUIsl YCICIIHOTO BBIMIOJHEHUSI TOPYYCHHOTO
3aJIaHMUS.

NYK-6.2. Onpenensier mpHOPHUTETH PO(HECCHOHATLHOTO
pocTa H CIOCOOBI COBEPIICHCTBOBAHMS COOCTBEHHOM
JESITCIIbHOCTH Ha OCHOBE CaMOOIIEHKH TI0 BBIOPAaHHBIM

KPHUTEPUSIM.
NVYK-6.3. BricTpauBaer COOCTBEHHYIO
npo¢eCCHOHATBLHYIO TPaeKTOPHIO, UCTONb3Ys

MHCTPYMEHTBl HENPEpPBIBHOIO OOpa30BaHMs, C Y4YETOM
HaKOIJICHHOTO OIBITa MPO(EeCcCHOHANTBHOMN 1eATEIbHOCTH U
JUHAMHYHO U3MEHSIOUMXCs TpeOOBaHUM phIHKA TpyJa.

OIIK-4. CnocoGeH BbIOMpaTh U
WCTIOJIh30BATh COBPEMEHHBIE
MHCTPYMEHTAJIbHbIE METO/IbI U
TEXHOJIOTUH, OCBAUBATh HOBBIC
METOABI U TEXHUKY
HCCIEA0BAaHUN IS PELICHUS
KOHKPETHBIX 3a/1a4
npodecCuoHATBHON
JeSATeIbHOCTH

NOIIK-4.1. 3HaeT MeTOABI, CPEACTBA U IPAKTUKA
IUTAHUPOBAHMSI, OPraHU3aI[1H, IPOBE/ICHUS U BHEIPEHUS
HAy4YHBIX MCCIIEJOBAHUN U ONIBITHO-KOHCTPYKTOPCKHUX
pa3paboTok

NOIIK-4.2. '0TOB K IPUMEHEHUIO HOBEUIIINX METOI0B
OMOTEXHOJIOTHH, MPOPECCHOHATHHOM SKCIUTyaTaIlluN
COBPEMEHHOI0 OMOTEXHOJIOTHYECKOro 000py10BaHUs U
Hay4YHBIX IpUOOpPOB

NOIIK-4.3. Biageer MeToiaMu K poQecCHOoHaTbHOM
AKCILTyaTal[Ml COBPEMEHHOI'O OMOTEXHOIOTHUECKOTO
000pyI0BaHUs M HAYYHBIX IPHOOPOB

OIIK-5. CriocobeH 1miaHupoBaTh
Y TIPOBOJIUTH KOMILICKCHBIE
HKCHEPUMEHTAIbHbIE U
pacueTHO- TEOPETUIECKHE
UCCIIEIOBaHUS 110
pa3paboTaHHOM MpoTrpaMMme,
KPUTHYECKH aHAIN3UPOBATh,
000011aTh HHTEPIIPETUPOBATH
MOJTyYCHHbIE
HKCIICPUMEHTAJIbHBIC TAHHBIC

NOIIK-5.1. 3HaeT MeToABI IUTAHUPOBAHMSI, OPTaHU3ALUHU U
MIPOBEJICHHUS HAYYHO-UCCIIEIOBATEIbCKUX padoT B 001acTu
OMOTEXHOJIOTUN

NOIIK-5.2. '0TOB Oprann30BbIBAaTh U IPOBOJIUTH HAYYHO-
UCclieIoBaTeIbCKUE paboThl B 006J1aCTH OMOTEXHOIOTUU
NOIIK-5.3. Bnageer MeTO1aMu TEOPETUUECKOTO aHATU3a
Y DKCIIEPUMEHTAIbHON OLIEHKH TEOPETUYECKUX THIIOTES




OIIK-6. Criocoben
pa3pabarbIBaTh U MPUMEHATH Ha
IIPAKTUKE HHHOBAI[MOHHbIE
peluIeHus B HAy4HOU U
IIPOU3BOICTBEHHOM cepax
OMOTEXHOJIOTHH Ha OCHOBE
HOBBIX 3HaHUI U IPOBEIEHHBIX
HCCIIEA0BAHUM C YUYETOM
HKOHOMHUECKUX,
9KOJIOTMUECKUX, COLTUAJIBHBIX U
ApYTUX OrpaHUYEHUI

HMOIIK-6.1. 35aeT HOBBIE METOIBI MCCIIEIOBAaHUM, ITOMCKA
HOBBIX HaIlpaBJICHUM, TEHACHIIMN UX U3MEHEHUH B
HAyYHOM U HAyYHO-TIPOU3BOJICTBEHHOM MPOQHUIIE,
TpeOoBaHUs B IPO(HECCHOHATLHON NeATSIILHOCTH
NOIIK-6.2. '0TOB K TOCTOSTHHOMY TTPO()eCCHOHATBHOMY
pocty, pa3paboTKke MHHOBAIIMOHHBIX PEIICHU,
CaMOCTOSITENIbHOMY O0YUEHHUIO.

NOIIK-6.3. Vicniosib3yeT npaBoOBbIE U ATHUYECKUE HOPMBI
IIPU OLICHKE YKOJIOTHYECKUX U S3KOHOMUYECKHUX
MOCIIEACTBHI CBOEH MPOPECCHOHATBHON ACSITEILHOCTH,
pu pazpaboTKe U OCYIIECTBICHUN COLIMATLHO 3HAYUMBIX
MIPOCKTOB

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlyucuumiuHa OTHOCUTCA K 00s13aTesibHOM yacTu O10ka b1 ucuumiuze! (Moxynn).
JucuuruinHa «MeTozbl UcciieloBaHU B OMOTEXHOJIOTUMY B3aUMOCBS3aHA JIOTUYECKH U
COJIEPKaTEIbHO-METOAUYECKH CO CIEAYIOUIMMH TUCHUIUIMHAMU: «BHOTEXHOJIOrUs B pelieHun

00AMBHBIX  MTPOOIEMY,

«Metogoaorus paBpa6OTKI/I OHMOTEXHOJIOTHYECKHX O6’LCKTOB»,

«MeTof0I0THs HAYYHOTO MO3HAHU», «TeXHoIorns PepMEHTHBIX MpenapaTroBy, «Kiuerounas u

OenKoBas HHXXCHCPH.

3. CTpykTypa u coJep:KaHue TUCHUILINHBI

OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTaBIsAeT 4 3aueTHbie eaquHuibl (144 yaca).

3.1. Buabl yueOHOl padoThl H TPYA0EMKOCTh

Ne Bia vaednoii paGorh KoanuectBo CemecTpsl
n/n 1y P 4acoB 1 2
1 | AyanTopHble 3aHSITHSA 72 36 36
B Tom uncie:
1.1 | Jlekuuu 16 16 -
1.2 | CemuHapckue/mpakTHUECKUE 3aHATHS 36 - 36
1.3 | JlTaboparopHble 3aHATHUS 16 16
2 | CamocTosiTe1bHasi paboTa 40 40 36
3 | Ipome:xkyTouHasi aTTecTausi
3a4er, 3a4eT
Hroro 108 72 72
3.2. TemaTnuyeckuii IJIaH M3Y4YeHHs TUCIHUNINHBI
TpyroeMkocTsb, 4ac
AyauTopHasi paboTa 2
THERERE
Ne Pasennl/TeMbl o . = § = ag § § g %‘
n/n AUCHMILTAHBI :g = §§ & % S i §kg
5 | EE&E 28| 25| g=
S 15387 g7 &8 2
O E = = S
Pasnen 1. BBenenue B npeamer 6 2 4 - - -
Pasznen 2. MeToapl TEHHON M KIIETOYHOM 15 4 4 - 5
WH)KCHEPUHU




3. Paznen 3. Mukpockonus 13 - 4 4 - 5
4. | Paznen 4. Uentpudyrupoanue 13 2 4 2 - 5
5. Paznen 5. MeToabl MOJIEKYIPHOM 13 2 4 2 - 5
OMOJIOrUY B OMOTEXHOJIOTHU
6. Paznen 6. PekomOunantHas JITHK u 11 2 4 - - 5
TeHETUYCSCKUN aHaJIN3
7. Paznen 7. UMMyHOXUMHUYECKHE METOIBI 11 2 4 - - 5
8. | Pasmen 8. Merons! anektpodopesa. 13 2 4 2 - 5
9. Pazgen 9. duznko-xMMHYECKHE METO I 13 2 4 2 - 5
HCCIIEIOBAHUI B OMOTEXHOJIOTHHI
Hroro | 108 16 36 16 - 40

3.3.  Coneprxanue TUCHUNIHHBI

Paznen 1. BBenenue B npeaMer

OCHOBHBIG METOAbI HCCHCHOBaHHﬁ, I/ICHOJII)?;yeMI)IC B 6I/IOTCXHOHOFI/H/I.

MHHOBanMOHHBIE HampaBjieHUs B chepe OMOTEXHOJOTHUYECKHX METOJIOB HMCCICAOBAHHM.
OnpeneneHue MOHATHH «OHOJOTMYECKas WHXKEHEpHs», «OMOMENMLMHCKAs WHXXEHEpUs» |
«cuHTeTH4eckas ouonorus». O6IacTH IpUMEHEHUsT OMOUHKEHEPHBIX 00beKTOB. CTPYKTYpHbIE
YPOBHM  OpraHW3allud  JKUBBIX  OOBEKTOB:  MOJEKYJSIPHBIA, KIETOYHBIA, TKAHEBBIH,
OPTraHW3MEHHBIM M JKOCHUCTEMHBIM. HampaBneHHss CHHTETHYECKOH OHOJIOTMM KaK OCHOBBI
HOCTpOGHI/Iﬂ 6I/IOJIOFI/I‘~I€CKI/IX MOI[y.HGfI 158 6I/IOJIOFI/I‘-ICCKI/IX MallluH, HJIN HeperOCKTI/IpOBaHI/ISI
CYIIECTBYIOIIUX OMOCUCTEM PA3IMYHOTO YPOBHS.

Paznen 2. Meroabl reHHOM M KJI€TOYHOW MHIKEHEPHUH

Coznanue reHeTnyeckuil MoaM(UUIMPOBAHHBIX pacTeHWi. [IpUHIUOBI MOTy4deHUS U
npuMeHeHue. TkaHeBas uHxkeHepus pacTteHud. KynbTHBHpOBaHHME TKaHEW KaUTyCOB st
MOJIyueHUsI OMOJIOTMYECKH AaKTUBHBIX COEIMHEHUN (JIEKApCTBEHHBIX IpErnapaToB) U
MUKpPOKJIOHAIBHOTO pa3MHOKeHUs pacTeHuil. Co3naHue THOPHAHBIX KIETOK pacTeHUH:
MOJIy4eHHUE U KYJIBTUBUPOBAHUE MPOTOIUIACTOB KJIETOK PACTEHUM.

Coznmanue TpaHCTEHHBIX JKUBOTHBIX JUIS TONyYeHHUs OWONOTMYeCKd aKTUBHBIX
COEIMHEHUIN U pPEeKOMOMHAHTHBIX OenkoB. KynbTHBHpOBaHHE KIJIETOK XUBOTHBIX. | MOpuIHBIE
KJIETKA JKMBOTHBIX — THUOPHUIIOMBI, CIOCOOBI TMONy4eHHUs. TEeXHOIOTMH KYyIbTUBHPOBAHUE
FI/I6pI/II[OM AJI TOTYYCHUSA MHOKJIIOHAJIbHBIX aHTUTCIT U a031MOB.

O6opynoBanue [Uisi KyJIbTUBUPOBAHMUS KIETOK pPACTEHHWH U IKMBOTHBIX. TeXHHUKa
0e30macHOCTH TIpU paboTe ¢ KyJIbTYpOu KJIeTOK. MeTOobl CTepUiIn3alii U MpaBuiia padoThl ¢
KYJIbTYpPOH KJIETOK. XapaKTEPUCTUKH KIETOK B KYJIbTYpE.

Pa3nea 3. Mukpockonust

OnTnueckass mukpockonuss (OM). OnTuueckas cxema, yBETMYEHHE W pa3pellaroias
CHOCOOHOCTh MUKpPOCKOIIAa. MeTo bl OcBelleHus U HaOmroaeHus. Tunbsl MUKpOCKOnoB. CBETOBOM
MHUKpPOCKOIT. ONTHYECKHUE CPEBI.

Busyanu3zanus KUBBIX KIETOK U TKAHEH.

CTepeoMuKpOCKOIl. DIEKTPOHHBIA MUKPOCKOIL.

[IpumeHeHne ONTUYECKOW M PacTpOBOW JJIEKTPOHHOM MHUKPOCKONMU JJIsl PELICHUS
OMOTEXHOJIOTMUYECKHX 3a1ay.

CrnenuanbHble METOJBl TONXydeHUs u3o0paxeHuil. CoxpaHeHHe W300paKEHUH, HX
IpeJICTaBICHUE.

Pasznen 4. HlenTtpudyruposanue
TeOpeTI/I‘IeCKHe OCHOBBI CCAMMCHTAIIUH. 3aKOHOMepHOCTI/I CCAUMEHTAlIUN B
IrPaBUTALOHHOM U IIEHTPOOEKHOM MOJIsAX. Y ciaoBUs cobmoaeHus 3akoHa CTokca.




Tunst ueatpudyr. 4

Texnuka Oe3omacHocTH mTpu padore ¢ 1neHtpudyramu. I[lpaBunma paboTer ¢
HEHTpU(YTaMu.

[MpenapaTtuBHOE LEHTPUPYrHPOBaHUE. AHATUTHUYECKOE LEHTPU(DYTUPOBAHUE H €Tr0
OpUMEHEHHE [UId ONpeAETICHUS MOJICKYJISAPHBIX BECOB, OLICGHKM YHCTOTHI MPENapaTos,
UCCIIeIOBaHHS KOH(POPMAIIMOHHBIX U3MEHEHUH B MaKPOMOJICKYJIaX.

Pa3znes 5. MeToabl MOJIEKYJISIPHOI OHOJIOTUM B OMOTEXHOJIOTUH

BBIIIGJICHI/IC nu pasj:[eﬂeHMe HyKJIeI/IHOBLIX KHCJIOT.

MonexynspHas ouoJorus n OononH(popMaTHKa. MonexyaspHbIi aHaIu3
MOCJIEIOBATEIbHOCTEN HYKJIIEMHOBBIX KUCIIOT.

[TonumepaszHas 1erHas peakius.

CexkBeHUpOBaHUE.

Pa3nen 6. Pekomounantuas JIHK u renerudecknii anaaus

Hcnonp30BaHus TEHHON WHXEHEpUU MJsl MOJIYYeHHs] HOBBIX BellecTB (OenKoBbie U
MIENTHIHBIE TOPMOHBI, HHTEP(EPOHBI, UHTEPICHKUHBI, BAKIIHHBI ).

bubmuorexu renoB. Bekrtopuwsie monekynsl JIHK. TpeGoBanus, mnpembsBiseMble K
MOJIEKYJSIPHOMY BEKTOpY. IIOHATHS O KIIOHHUPYIOIIHUX, UHTETPATUBHBIX M SKCIPECCHPYIOIIMX
BekTopax. Bsenenme wmonexkyn JIHK B kierku Oakrepuil. KommeTreHTHOCTh KIIETOK
dusnonornueckas u uHaynupoBanHas. Tpancdekuus. Tpanchopmalins reHeTHIeCKasl.

AHau3 reHoB U UX 3KCIIPECCHS.

Pazgea 7. UMMyHOXUMHYECKHE METOABI
NMMyHOOIOTTHHT.
ITonyuenue antures. MeueHue aHTUTEIL.

Paspnen 8. Metoabl 3s1ekTpodopesa.

CymHoctes Metoma. I'emm s snektpodopesa: MoTMaKpUIaAMUIHBIN, arapo3a W UX
MOATOTOBKA. AmmapaTtypa Ans dnektpodopesa. BepTukanbHbli U TOPU3OHTATBHBIN
anexTpodopes.

[Tpumepsl MPaKTHYECKOTO HCIOIb30BaHUS 3IeKTpodopesa: pasjeleHne HYKIEHHOBBIX
KHCJIOT, TOJIMHYKJICOTH/IOB, ONIPE/IeNIEHNE MOJIEKYIISIPHOM Macchl OeIKOB. DiekTpodope3 OenKoB
Y HYKJIEMHOBBIX KUCIIOT.

Kanwmsipasiii sanexkrpodopes. InexkTpodope3 Ha MUKPOUHUTIaX.

Pa3nen 9. ®uznko-xuMuyeckne MeTO/Abl HCCJIeJOBAHN B OMOTEXHOJIOTUH

Xpomarorpaduueckue Metonabl. TeopeTnyeckre OCHOBBI Xpomarorpaduu. [lapamerpsr
xpomaTorpaduueckoro mnpouecca. BeicokoapdextuBHas xkuakoctHas xpomaTtorpadus (BOXX),
€€ UCIOJIb30BaHUs Ul pa3fiefieHusl 00bEeKTOB OMOTEXHOIOTMU. Marepuaisl MaTpull, COPOEHTOB
u obmeHHUKOB. MloHooOMeHHas xpomatorpadus. Ilpunnuner aedictBusa. Mcnonb3oBanue ams
paszieneHnss aMMHOKHUCIIOT, OEJIKOB, UMMYHOTJIOOYJIMHOB.

UK - cnoekrpockonus. MK - ob6macte cnektpa. B3aumoneiictBue uH(ppaxpacHOro
U3Y4YEeHHUsI C BEIIeCTBOM. Buibl HOpManbHBIX KosebaHuii Mmonekyn. Amnmaparypa s UK -
cnektpockonuu. [IpunnunuansHas cxema u pabora UK - ®ypee - cnektpomerpoB. UK -
cnekTpel. KauecTBeHHBIN UM KOJIMYECTBEHHBIN aHaIN3 00BEKTOB OnoTexHojoruu merogom MK-
CIIEKTPOCKOITHH.

3.4. TeMaTnka ceMUHAPCKHUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS



CoNoOR~WNE

Beenenue B npeaMer.

MeTo1bl TeHHOM U KJIETOYHON MHKEHEPUH.

Mukpockonusi.

Llentpudyruposanue.

MeTo/1bI MOJIEKYJISIPHOM OHOJIOTHH B OMOTEXHOJIOTHH.
PexomOunanTHas JJHK u renerndeckuii aHaIus.
NMMyHOXUMUYECKHE METO/IBI.

Mertoapl anekTpodopesa.

DUBHKO-XUMHYECKUE METOJIbI MCCIICIOBAHUN B OMOTEXHOJIOTHUH.

3.4.2. JIabopaTopHbI€ 3aHATHUS
JlaGoparopHbie paboThI yueOHBIM INIAHOM HE IPEIYCMOTPEHBI.

4. YuyeOHO-MeTOAMYECKOE U MH(OPMALIHOHHOE OOecreYeHne

4.1. QOcHoBHas JuTepaTypa
HpeBko, b.M. Metonsl uccinenoBaHuil B OMOTEXHOJIOTHMHU: KpAaTKUN Kypc JEKUHUH JUis
acmupaHTOB HampasieHus mnoAarotoBku 06.06.01 buonoruuyeckue Hayku (mpoduib
MOATrOTOBKU — brorexHonorus (B ToM unciae OMOHAHOTEXHOJIOTUHN) [ DIEKTPOHHBIN pecypc]
/ Cocrt.: B.M. lpeBko // ®I'BOY BIIO «Caparosckuii 'AY». — Capartos, 2014. — 67 c. —
URL: https://sgau.ru/files/pages/14691/143279516012.
SxynoB T.P. MonekynspHass OuorexHosnorus. buonnxenepus. YdyeOHoe mocobue / T.P.
SAxynos. — Kazans: ®I'6OY BO KI'ABM, 2016. — 138 c.
Knetku no JIstouny. /JI. Kaccumepuc u ap.; nep. 2-ro anra. Uza. M., JlabopaTtopus 3HaHuil.
- 2016. — 1056 c.
OrypuoB A.H., bimsniok O.H., Macamutuna H.IO. OcHOBBI T€HHOM WH)XEHEPUM U
ononmxkeHepuu. Yacts 2: TeopeTnueckne ocHOBEI Ononmkenepuu. 2018. - 146 c.
Cenbckoxo3siicTBEHHass OWOTeXHONOrus M OuomHkeHepusi [Tekct] : y4yeOHUK s
CTyIeHTOB BblcmIuX yueOHbIX 3aBeaeHuil./[lon pen. B. C. Hlesenyxu. Uzn. 4-e,
3HaYMTeNbHO nepepad. u gor. Mocksa : URSS, cop. 2015. — 700 c.
[lenkynoB C.H. I'enetnyeckas nnxxenepus: Yueb.-crpan. nmocodue. — 4-e u3J., UCIp. 1 JOII.
— HoBocubupck: Cub. ynus. u3a-so, 2010. — 514 c.

4.2. JlomosHMTeJbHAS JUTEPATypa
Herpycos, A. . MukpoOuonorus: Teopus u npaktuka B 2 4. Yactp 1 : yueOHUK I

OakanmaBpuata u  Mmaructpatypsl/  A. W. HerpycoB, W.b. KoroBa.— Mocksa :
UznatenberBo KOpaiit, 2019. — 315 ¢. — (bakamaBp u MarucTp. AkaJeMUIeCcKHid Kypc). —
ISBN 978-5-534-03805-7. — Texkctr : snekTpoHHbIi // OOpa3oBarenpHas miaatdopma

FOpaiir [caiit]. — URL: https://urait.ru/bcode/432161.

HetpycoB, A. M. MukpoOuosnorusi: Teopusi U mpakTtuka B 2 4. Yacth 2 : y4eOHMK Ui
OakamaBpuata u  Mmaructpatypel / A.W. Herpycos, MU.b. KoroBa. — Mocksa :
N3znarensctBo FOpaiit, 2019. — 332 c. — (bakanaBp u maructp. AkaieMHU4ecKuil Kypc). —
ISBN 978-5-534-03806-4. — Tekct : anektponHbld // OOpa3oBatenbHas tiatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/434412.

VYuncon K. IlpuHuunsl ¥ MeToasl OMOXMMHU M MOJIEKYJISAPHOH OMOJOrMH /TOJ per.
K.Yuncon u Ix. Yonkep; nep. ¢ anri. - M: BUHOM, 2013. - 848 c.

OcHoBbl aHanutuuecko xumuu: B 2 T. T. 1 / pen. 10. A. 3onoros. — 4-e u3a., nom. U
nepepad. — M. : Akanemust, 2010. — 384 c. — ISBN 978-5-7695-5821-4.

Ananutnuaeckas xumus. [Ipo6nemsr 1 noaxoas! /pen: P. Kensnep XK.-M. Mepme, M. Ortro,
I'M. Buamep. Tom 1. — M: MUP, 2004. — 608 c. — ISBN 5-03-003560-5, ISBN 3-
52728881-3.


https://sgau.ru/files/pages/14691/143279516012
https://urait.ru/bcode/432161
https://urait.ru/bcode/434412

6. Bsspmun, C.IO. DnexkTpoHHas CIEKTPOCKONMS OpPraHMYECKHX COCIUHEHUH: YueOHoe
nocobue [Dnexkrponnsiit pecypc| / C.1O. Bsazpmun, J1.C. Ps6yxun, A.B. Bacuibes. — CII0.:
CIIGI'JITA. — 2011. - 43 c. - URL: https://urait.ru/bcode/434412.

4.3. JluueH3HWOHHOE M CBOOOJAHO PaCHPOCTPaHsieMOe MPOrpaMMHOE
o0ecrieyeHue
. ITporpammer nakera Microsoft Office (Word, Excel, PowerPoint).

[EEN

4.4. CoBpeMeHHble  mnpo(eccHOHANIbHBIE  0a3bl  JaHHBIX H
HH(POPMALHOHHBIE CIPABOYHbIE CHCTEMbI

1. www.elibrary.ru — nay4nas snekTpoHHas OMOIHOTEKA.

http://www1.fips.ru/wps/wcm/connect/content_ru/ru — POCITATEHT.

3. http://patft.uspto.gov/ - United States Patent and Trademark Office Becruiarnas mareHTHas
Oasza.

4. www.molbiol.ru - VY4eOuuku, Hay4dHble MOHOTrpaduu, 0030pbl, JTaOOPATOPHBIC
NPAaKTUKYMbI B CBOOOHOM JIOCTYIIC Ha CalTe MPAKTHUYSCKON MOJICKYIISIpPHOM OMOJIOTHH.

5. www.scopus.com (Scopus) — eauHast pedepaTuBHasS U HayKOMETpUYecKas 0a3a JaHHBIX
(MHIEKC IUTUPOBAHUS).

6. www.scincedirect.com/ (ApxuBHBIE KOJUIEKIMH >XypPHaIOB H3aaTenbcTBa Elsevier) —
apXUBHbBIC KOJUICKIIMU pa3IMYHBIX TEMAaTHK, B TOM uucie Biochemistry, Engineering and
Technology.

7.  http://www.fp7-bio.ru - HKT «buoTtexHonorum.

8. http://cyberleninka.ru/article/c/biotehnologiya - Hay4nas oiekTpoHHas OuOIHOTEKA
«KUBEPJIEHUHKA ».

9. http://www.springerprotocols.com/ - goctym k 6a3e manHbIX SpringerLink.

10. http://grebennikon.ru/ - smextponnas 6ubororexa Grebennicon.

11. http://login.webofknowledge.com/ - pecypcsl Ha miathopme Web of Knowledge.

N

5. MarepuajibHoO-TeXHUYECKOe o0ecriedeHne

VYyeOnast ayauropust kadenpanbHoro Gonaa, 000py1oBaHHasT KOMIIBIOTEPHON TEXHUKOM,
MYJIbTUMEAUMHBIM IPOEKTOPOM, JUIs IPOBECHHUS JIEKIIMOHHBIX M CEMUHAPCKUX 3aHATHIH.

Jlnst npoBeieHNs MPAKTUYECKUX 3aHATUMN:
nabopatopus kadeapsl «Xumbrnorex» AB54056 (115280, r. MockBa, yin. ABTo3aBojckasi, a. 16
ctp. 1 (xopmyc 5)), obopymoBaHHas: abopaTOpHBIE CTOJBI, BBITSHKHOW 1IKad, BECHI
npeuusnonnsie KERN, Bechl ananmuTHueckue Vibra, MarHuTHBIE MEIIATIKH, CHEKTPOPOTOMETP
I[1B2-5300, pH-meTp OKOHMKC, XMMHYECKas MOIKAa, XWMHYECKHE PEAKTHUBBI, XUMHYECKAs
NOCYAQ;
nabopatopus kadeapsl «Xumbuorex» AB5406a (115280, r. Mocksa, yin. ABTo3aBojackas, 1. 16
ctp. 1 (5 kopmyc)), obopynoBaHHas: Ja0OpaTOPHBIE CTOJIBI, OHOPEAKTOpP, YCTAaHOBKA
OapomeMmOpaHHOW  (GuUIbTpAalMM, BaKyyMHBIH CYHIWIbHBIN mKad, 1mieldkep-uHKyOaTop
MHUKPOOHOIOTHYECKUNA, POTOOMOPEAKTOP, YCTAHOBKA JJISl KyJIbTUBHPOBaHUS (HOTOTPO(DOB.

Peanuzanust oOpa3oBaTenbHON mporpaMMmbl  OOecreyuBaeTcsl JOCTYIOM  KayKJIOTro
CTyA€HTa K WH(POPMALMOHHBIM pecypcaMm — OuOIMOTeYHOMY (OHAY MU CETEeBBIM pecypcam
Nurtepner.

6. MeToauyeckue peKoOMeHIANUN


https://urait.ru/bcode/434412
http://www.elibrary.ru/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://patft.uspto.gov/
http://www.molbiol.ru/
http://www.scopus.com/
http://www.scincedirect.com/
http://www.fp7-bio.ru/
http://cyberleninka.ru/article/c/biotehnologiya
http://www.springerprotocols.com/
http://grebennikon.ru/
http://login.webofknowledge.com/

6.1. MeTonuyeckue peKOMEHIAIMH UIA TPenoJaBaTesisi M0 OPraHu3alHu
o0yueHus

B xome nexkuuii ¢ HCMONBb30BaHUEM MYJIbTUMEIUIHBIX TEXHOJIOTUH IpernojaBaTellb
U3JIaraeT M Pa3bsACHSICT OCHOBHBIC, HAMOOJIEE CIOXKHBIC TOHATUS TEMBI, & TAKXKE CBS3aHHBIE C
HEll TeOpeTHUECKHEe U MPaKTUYECKUe MPOOJIeMBbl, TaeT PEKOMEHJAIIMN Ha PAKTHUECKOE 3aHATHE
Y yKa3aHHUs Ha CaMOCTOSITEIbHYIO paldoTy.

CryneHntaMm, MpPOMYCTUBIIMM 3aHATHS (HE3aBUCMMO OT TPUYHMH), HE HMEIOIINe
MHMCbMEHHOTO PEUICHUs 33Jlay WM HE MOATOTOBUBLIMECS K JJAHHOMY MPAKTHUYECKOMY 3aHSTHIO,
PEKOMEHJIyeTCsl He TM03)Ke, YeM B 2-HEJCNbHBI CPOK SIBUThCSI HA KOHCYJBTAlMIO K
MPENO/IaBaTellI0 U OTUYUTATHCA MO TeMe, u3ydyaeMol Ha 3aHsATUU. CTyIAEHThI, HE OTYUTABIINECS
M0 Ka)/J10M He MpopaboTaHHOW MMM Ha 3aHATHSAX TeME K Hadaly 3a4€THON CECCHH, YIMyCKaloT
BO3MOXXHOCTb IOJIYYUTh MTOJIOKEHHBIE OaIJIBbI 32 padOTy B COOTBETCTBYIOILIEM CEMECTPE.

6.2. MeToanuyeckue yKa3aHHs JAJsl 00y4arOIIUXCsl 0 OCBOEHHIO THCIUTITHHBI

Jucuunnuna «MeToabl UCCIeOBaHUN B OMOTEXHOJOTUNY MPEAyCMaTPUBAET JICKIIUH U
MpaKkTUYeCKHe 3aHATUs. V3ydeHne NUCHMIUIMHBI 3aBEPIIACTCA 3a4ETOM. Y CICIIHOE H3y4YeHUe
TUCIUIUIMHBL  TpeOyeT TMOCelIeHUsl JIeKIUH, AaKTUBHOM paboThl Ha MPAKTHUYECKUX U
1a00paTOPHBIX 3aHSTHUIX, BBINOJTHEHUS YYEOHBIX 3aJlaHUN TperofaBaTessl, O3HAKOMIICHUS C
OCHOBHOI1 1 JTOTIOJTHUTEIHHOU JIUTEPATYPOH.

[Ipu moaroToBke K JIEKIIMOHHBIM 3aHATUSM CTYJIEHTaM Iepel] O4YepeaHOU JIeKIHeH
HEOOXOUMO MPOCMOTPETH MO KOHCIIEKTY MaTepual npeabayiiei nekuuu. [lpu 3arpynnenusx B
BOCIIPUSITUM MaTepHasia cieayeT oOpaTUThCA K OCHOBHBIM JIMTEPATypHBIM MCTOYHHMKaM. Eciu
pa3oOpaThCcsi B Marepuaie OmsATh HE YAaloch, TO OOpaTUTech K JekTopy (mo rpaduky ero
KOHCYJIBTAIIMI ) WX K MPENoAaBaTeNI0 Ha MPAKTUICCKUX 3aHITHIX.

[IpakTudeckne 3aHATHA 3aBEpIIAIOT U3ydYeHHE Hauboliee BaXKHBIX TeM yueOHOU
qucuuruHbl. OHU CyXKaT JUIsl 3aKperuUIeHHs W3YYeHHOTO MaTepHuayia, pa3BUTHS YMEHUU U
HABBIKOB TIOJTOTOBKH JIOKJIAJ0OB, COOOIIEHUH, MPUOOPETEHHs] OMbITa YCTHBIX MyOIMYHBIX
BBICTYIUICHUM, BEIACHUS JUCKYCCUM, apTyMEHTAIlMd U 3alIUThl BBIJIBUTAEMBIX IOJOKEHUH,
HABBIKOB TMPAaKTUYECKOH paboThl B NabopaTopul OWOTEXHOJIOTMH, a TaKXkKe ISl KOHTPOIS
MIPEMNo/IaBaTesieM CTENEeHH MOATOTOBICHHOCTH CTYACHTOB 110 N3y4aeMOM TUCIUIUINHE.

[Ipy mDoOArOTOBKE K NPAKTUYECKOMY 3aHATHIO CTYJIEHTbl MMEIT BO3MOXKHOCTh
BOCITOJI30BaTHCS KOHCYIBTAIIMSAMH MPETogaBaTesl.

[Ipu mOATrOTOBKE K MPAKTUYECKUM 3aHSATHUSAM CTYJEHTaM HEOOXOAUMO:

MIPUHOCHUTH C COOOM PEKOMEHIOBAHHYIO TIPEMO/IaBaTelIeM JUTEPATYPY K KOHKPETHOMY 3aHSTHIO;

JI0 OYEPETHOTO MPaKTUYECKOr0 3aHATUS MO PEKOMEHJIOBAHHBIM JUTEPATYPHBIM HCTOYHUKAM
mpopaboTaTh TEOPETHUECKUH MaTepual, COOTBETCTBYIONIEH TEMBbI 3aHSTHS;, TOBTOPUTH
MPOBEJICHHBIC MHCTPYKTAXKH M0 TEXHUKE O€30MaCHOCTH;

B HauaJjie 3aHjATHH 3a/1aTh MPENoAaBaTEI0 BOIIPOCHI 110 MaTepHATy, BRI3BABIIEMY 3aTPY/IHCHHS B
€ro MOHMMAaHUU U OCBOEHUU IIPU PELICHUU 33]1a4, 3aJaHHBIX JJIsI CAMOCTOSITEILHOTO PEILICHNUS;

B X0JI€ CEMHUHAapa JaBaTh KOHKPETHBIE, YETKHUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATUU JOBOJAUTH KXy 3aqady 10 OKOHYATEIbHOTO PELICHUS, JIEMOHCTPUPOBATH
MOHUMaHWE MPOBEJICHHBIX PacueTOB (aHAIM30B, CUTYAIlMii), B CIy4ae 3aTpyIHEHHI 00pamnaThCs
K MpernoaaBaTeo.

7. DoHJ OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI M OLIEHUBAHUSA Pe3yJIbTATOB 00y4YeHHsI
CdopMUpOBaHHOCTh KOMIIETEHIMH MpPH MW3yYEHUU JUCIHUIUIMHBI  OIpeaesseTcs
MOCPEJCTBOM OLIEHKH COOTBETCTBHSI OTBETOB W/WJIM BBIIOJHEHUS 3aaHUN 3asBICHHBIM



WHJUKATOpaM B paMKax MEPOINPUATHA TEKYILEro KOHTPOJ M IIPOMEKYTOYHOM aTTeCcTaluuu
(3auera).

7.2. Hlkajga v KPpUTEPUH OLIEHUBAHMS Pe3yJIbTATOB 00y4YeHUsI

dopma NpOMEKYTOUHON aTTeCTalluu: 3a4eT.

[IpomexxyTounas arrecrauusi oOydarommxcs B (opme 3adera MPOBOJUTCA IO
pe3yJibTaTaM BBIIOJIHEHUS BCEX BUIOB y4eOHOM pabOThl, MPEIyCMOTPEHHBIX YY€OHBIM IJIAHOM
[0 JaHHOW JMCLUUIUIMHE, NpPU 3TOM YUMTHIBAIOTCA PE3YJIbTaThl TEKYLIETO KOHTPOJIS
yCcIieBaeMOCTH B TeueHue cemecTpa. OLEHKAa CTENeHW JOCTHXKEHUS O00y4aroIuMUCs
IUTAHUPYEMBIX PE3yJIbTaTOB 0O0YyUEHHS MO AUCHUILIMHE MPOBOAMTCS MPEToiaBaTesieM, BEAYIIUM
3aHATUA TO0 JAUCHUUIUIMHE METOJOM »JKCHepTHOM oneHku. [lo wuroram mnpoMexyTodHON
aTTeCTallly N0 JUCIUILIMHE BBICTABIISETCS OLIEHKA «3aUTEHO», HE 3aUTEHOY.

IxaJja oneHUBaAHUA Onucanne

BoinmonHensl Bce BUAbl y4eOHOU pabOThHI, IPEeIyCMOTPEHHbIE Y4EeOHBIM
minaHoM. CTyAeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HAaBBIKOB TMPHUBEACHHBIM B Ta0JHMIAX T[OKa3aTeneil, omepupyet
MPUOOPETEHHBIMH 3HAHUSMHU, YMEHUSMHU, HABBIKAMHU, MPUMEHSIET UX B
CUTyallusiX TOBBIIICHHONW cJoKHOCTU. [Ipm 3TOoM MOryt OBITH
JOIYIIICHbl HE3HAYHUTEIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYIHCHUS MPHU
AHAJIMTUYECKUX OIlepalusax, NEepeHOCe 3HAHWW U YMEHUW Ha HOBBIE,
HECTaHJApPTHBIE CUTYallUH.

3aureHo

He BoimomHen oauH win  Oosnee BHAOB  y4eOHOM  paloTHhI,
NPEIYCMOTPEHHBIX y4eOHbIM IulaHOM. CTyIeHT JEeMOHCTPHpYET
HETIOJTHOE COOTBETCTBHE 3HAHWN, YMEHHWH, HABBIKOB TPUBEACHHBIM B
TaOJIMIIaX  TOKa3aTened, JOMYyCKAIOTCA 3HAYUTEIbHBbIE  OLIMOKH,
MPOSIBIISIETCSt  OTCYTCTBUE 3HAHWW, YMEHH, HABBIKOB IO PSay
MoKa3aTesie, CTY/JeHT MCIBITHIBAECT 3HAUUTENbHbIE 3aTPyJHEHUS MpU
OTIEPUPOBAHUYU 3HAHWUSMHU M YMEHUSMH IPH WX TNEPEeHOCe Ha HOBHIC
CUTYyallUU.

He 3aureno

7.3. OueHoYHBIE CpeACTBA

3anaHusi B OTKpPBITOH (popme

1. Hayunoe wuccnenoBaHue Kak JeATENBHOCTh, HANpPABJIEHHAs HA BCECTOPOHHEE
n3ydeHue o0beKTa, Mpoliecca WK SIBJIEHUS, UX CTPYKTYphI U CBA3EH,

2. OOBeKTHl HAYYHOTO MCCIIEJOBAHUS: MaTepUaIbHasl, H1€AIbHAS CUCTEMBI.

3. Ilpeagmer HaydyHOrO HCCIENOBAHUS — CTPYKTypa CHCTEMBI, B3aUMOJICUCTBUE €€
JJIEMEHTOB, Pa3JINYHbIE CBOWCTBA, 3aKOHOMEPHOCTH Pa3BUTHS.

4. Knaccudukanus HaydyHbIX UCCIIEIOBaHMN: (pyHAaMEHTaIbHbIE U MPUKIIAJHbIE.

5. CymHocTh (yHIaMEHTANbHBIX HAy4YHBIX HCCIEIOBAaHMA M HPUKIAJHBIX HAay4YHBIX
HUCCIIENOBAHUN.

6. @opMbl W METOAbl HUCCIEIOBAHMS: DKCIEPUMEHTAJIbHOE, METOJUYECKOE,
OINUCATENIbHOE, SKCIEPUMEHTAIbHO-aHATUTUUECKOE, UCTOPUKO-OMOrpaduuecKkoe UCCIeI0BaHMs
Y MCCIIEZI0BAHUS CMEIIAHHOIO THUIA.

7. TeopeTuueckre U SMOUPUIYECKUE YPOBHHU UCCIEAOBAHUS.

8. Kputepuu, npeabsBiiseMble K TEME HAyYHOT'O HCCIIET0BaHUS.




9. IlocTanoBKka mpoOIEMbI UCCIIEIOBAHUS, €€ ITAIIBL.

10. Onpenenenune uenu v 3aaad UCCIEI0BaHUS.

11. CocraBnenue paboueit mporpaMmbl HAyYHOTO UCCIICIOBAHUS.

12. MeTofo10ruyeckie u npoue ypHble pa3aesbl UCCIel0BaHHUS.

13. CyObeKkT 1 00beKT HAy4HOT'O UCCIIEOBAHUSI.

14. MaTepnpeTalivsi OCHOBHBIX HAYYHBIX OMPEICIICHUN U TOHATHIA.

15. Ananu3 TeopeTuKo-3KCIepUMEHTAIbHBIX UCCIIEJOBAHUM.

16. OcoGeHHOCTH 00CYKIEHNS HAyYHbIX PE3YJIbTATOB U (POPMYJIMPOBAHUS BHIBOJIOB.

17. Omnpenenenue noHATHH «uHDOpManus» U «HayyHas wuHbopmanus». OCHOBHBIC
TpeOOBaHUs, PeIbABIIEMbIE K HAYYHOH HH(OpMAIIHH.

18. Hcrounuku HaydHoll wuHGMOpMAMM H UX KIacCHPUKAIKA MO Ppa3IUYHBIM
OCHOBAHUSIM.

19. Unpopmanmonnsie moToku. PaboTa ¢ uctouHnkamMu HH(GOpMaIu.

20. Busbl Hay4yHbIX, y4€OHBIX U CLIPAaBOYHO-UH(OPMALIMOHHBIX U3JaHUH.

21. Metoauka nzydeHus mureparypbl. OcoOeHHOCTH paboThl ¢ HAYYHOH WH(pOpMAIHEH:
Hay4Has uHpopMaLus A1 000CHOBAHUS MPEANPUHATHIX UCCIEIOBAHUM.

22. N300pereHue, mojie3HbIe MOJICIH, IPOMBIIUICHHBIE 00PAa3Ibl: ONPEIEICHUS, YCIOBUS
HaTEHTOCIIOCOOHOCTH, PaBOBask OXPaHa.

23. [locnenoBarenbHOCTH PAOOTHI MPY MTPOBEACHUH MATCHTHBIX UCCIICIOBAHUMN.

24. NHTennexkTyaibHas COOCTBEHHOCTh U €€ 3alluTa.

25. IIpouecc Bueapenust HUP u ero stamnsi.

26. DOddekTuBHOCT, HAay4HbIX HccienoBaHuil. OcHOBHbIE BUABl 3PPEKTUBHOCTH
Hay4HBIX UCCIIEJOBAHUM.

27. DxoHoMHUeCKUH 3((PEKT OT BHEPEHUS HAYUHO-HUCCIIEA0BATENILCKUX Pa3padOTOK.

28. CtpykTypa Hay4yHOU paboThl. SI3BIK U CTUIJIb HAYYHOT'O UCCIIET0BAHUS.

29. OdopmieHue pe3ybTaToB Uccael0BaHUN: Ta0iu1l, TpaguKoB, GOPMYII, CCHUIOK.

30. HaBblku caMonpe3eHTalluy, OpraHu3aliy U IPOBEACHUS 3aIUThI pE3yJIbTaTOB padoT.

TecToBbIE BOIIPOCHI MO TUCHMUILIMHE

Bonpoc 1. TpaguimoHHBIM METO/I0M UCCIIEIOBAHMS B OMOTEXHOJIOTUY SIBIISIETCS:
a) UHAYLIUPOBAaHHBIM MyTareHes3

0) cenexuus

B) F€HHAasi MH)KEHEPHUS

I') KJIE€TOYHasl NHKECHEpUs

Bonpoc 2. Yto Takoe reHHast MH)KEHEPUS?

a) pe3Koe yBEIUYEHHUE YacTOThl MyTallUi OOBbEKTa MpPU MCKYCCTBEHHOM IOBPEXKICHUU
reHomMa

0) HampaBieHHBIH OTOOpP MYTaHTOB (OPraHU3MOB, HACIIEACTBEHHOCTh KOTOPBIX
npeTepIiesia CKaukooOpa3Hoe N3MEHEHHE)

B) TEXHOJOIHH, B KOTOPBIX UCHOJIb3YyeTCS MEPEHOC €AMHUIl HACIEICTBEHHOCTH (I'€HOB)
U3 OJIHOTO OpPTraHM3Ma B IPYTroM, OCYIIECTBISIEMbIH METOJaMH MOJIEKYJIIPHOW OMOTEXHOJIOTUI

') COBOKYITHOCTb METO/I0B, UCIIOJIb3YEMBIX /111 KOHCTPYHPOBAHMSI HOBBIX KJIETOK

Bonpoc 3. OaHuM u3 HOBellIMX HaNpaBJeHUHIT OMOJIOTHYECKHX HCCJIeTOBAHUIA
SIBJISIETCS
a) ceyeKIus
0) uentpudyruponanue
B) MUKPOCKOIIUS
I') CHHTETHYECKass OMOJIOTHS

Bonpoc 4. Kto npeioxui npUuHLKIT CO3/1aHUs CBETOBOIO MUKPOCKOMa?



a) 1. Keriep

0) JIyu ITactep

B) [.H. 'abpuueBckuit
r) A. JIleBeHryK

Bonpoc 5. Merox apdunnoit xpomarorpadhun MPHK na onuro(dT)-nemmtono3e ocHoBaH

a) pa3InYHON 31EKTPOPOPETUIECKOM TOABUAKHOCTH MOJIEKYJ
0) KOMIIJIEMEHTapPHOM CBSI3BIBAHHH C COPOCHTOM

B) ruipo(h)OOHBIX B3aUMOACHCTBUSAX MEXy MOJIEKYIaMU

I') KOBAJIECHTHOM CBSI3bIBAHUU C HOCUTEJIEM

Bonpoc 6. @epmeHT Jurasza ucnoJib3yercsi AJs npouecca:
a) CKpeIJICHUs BEKTOpa ¢ 000JI0UKOM KIIETKH XO035IMHA
0) KaTanu3a BKIIOYEHHUS BEKTOPa B XPOMOCOMY KJIETOK XO035MHA
B) KaTajM3a KOBAJIEHTHOI'O CBsI3bIBaHUS yrieBogHO-(pochoproit nenu JJHK rena
¢ JIHK BekTopa
I) KaTaJln3a 3aMbIKaHUs ENTUAHBIX MOCTUKOB B IIENTUOIIMKAHE KIIETOYHON
CTEHKM MUKPOOPIaHU3Ma.

Bomnpoc 7. B cocras IIIP-cmecu HE Bxoaur:
a) JIHK-nonmumepaza
0) PHK-nonumepasa
B) Ipaiimep
r) dNTP

Bonpoc 8. B ki1eTouHOI HHXEHEPUH HCITOIB3YETCS METOJIBI:
a) CJIMSHHUA TPOTOIIACTOB
0) BBEJICHUE TEHETUUECKIX BEKTOPOB
B) METOJ] THOPUIN3ALIMN COMATHYECKUX KIIETOK
r) METOA KYIbTYpbl KIETOK (TKaHEW)  BBIJCJIECHUE H
J) METOJ KyJIbTUBUPOBAHUS KJIETOK HA IIUTATEIbHBIX CPEAAX
JUISl TIOJTYYEHHUSI KYJIBTYPBI KJIETOK.

Bonpoc 9. [liis Beyienenus miasmuaaor JJHK Heo0X01uMo moJIb30BaTh TOJBKO METO/IBI:
a) KUAKO(a3HOTO KyJIbTUBUPOBaHMS OMOMacchl OakTepHii
0) TBepohazHOro KyJbTUBUPOBAHMSI OMOMAcChl OakTepuii
B) cOopa 6Gromacchl OaKTepuil METOI0M LIEHTPUPYTHPOBAHUS
r) MeToJ JEe3UHTEerpanuu KIEeTOK ((pepMEHTATUBHBIM JHM3UC, MEXaHUYECKYIO
JI€3UHTETPALUIO)
1) BbIJETEHNE U ouncTKa mazmuaHon JJTHK

Bompoc 10. MeTon mony4eHus: TEHETHYECKUX PEKOMOMHAHTOB y MHKPOOPTAaHU3MOB
3aKJII0YAeTCs B UCMOJIb30BAHUU:

a) KOHBIOTAITNH KJIETOK OaKTepHid

0) IOJI0BOTO Ipolecca y APOKKen

B) CIMSIHUU IIPOTOIJIACTOB

r) TpanchopMalmy, TPAaHCIYKIIMA BUPYCHBIMH WJIM TJIa3MHUIHBIMU BEKTOPaMHU

1) BCE OTBETHI BEPHBI.

Bonpoc 11. OcHOBHBIMH CBOMCTBAMH MPOTOIIIACTOB SIBJSIOTCS CIEAYIOIIHE:
a) HaJM4Ke OCTATKOB KJIETOYHOUN CTEHKHU



0) CITOCOOHOCTD K CIIUSTHHIO

B) TOI/IEp KaHMUE )KM3HECITIOCOOHOCTH B TUIIEPTOHUYECKON CpeJie;
r) MojIep>KaHne KU3HECTIOCOOHOCTH B TUITIOTOHUYECKOH Cpe/Ie;
) CIIOCOOHOCTD K pereHepanuy KIeTOYHON CTeHKU;

€) CIIOCOOHOCTh K PEBEPCHUHU.

Bonpoc 12. OcHOBHBIMH MeTOJaM OTOOpa MPOAYIIEHTOB JJIsi OMOTEXHOJIOTUHN SBISETCS
BBINOJIHEHUE TPeOOBAHUI:
a) crocCOOHOCTH K POCTY Ha JIeIIEBBIX cyOcTpaTax;
0) CTaOMIIBHOCTh B OTHOLIEHUU MPOIYKIIUN MHTEPECYIOILET0 BEIECTBA
B) HAJIMYHE IJIa3MHJI PE3UCTEHTHOCTU K aHTUOMOTHKAM
I') HUIMYME B TEHOME YMEPEHHBIX (aros
) BBICOKasi CKOPOCTb poCTa
€) OTCYTCTBUE B TEHOME YMEpPEHHbIX (paros.

Bomnpoc 13. K cynepmpoayiientaMm 0Oefka MOXHO OTHECTH MPEICTABUTENH, KOTOPHIE
CHHTE3HUPYIOT:
a) 6akTepuu, B buomacce kotopbix 70 80 % mpoaykTa
0) MuLenuanbHble rpudbl, B OMOMacce KOTOPbIX 10 10 45 % JaHHOro MpoayKTa
B) poToTpodHBIE MPOKAPUOTHI, B OMOMacce KOTOPBIX HE MeHee, 45 % mpoaykTa
I) JIpOXKeBbIe TpUOBI, B OMoMacce KOTOphiX 10 60 % maHHOTO MPOIyKTa

Bomnpoc 14. Beigenure cyneprpoaylieHTOB, KOTOPbIE CHHTE3UPYIOT OSJIOK HAa METAHOJIC:
a) 6akrepun poga Methylomonas
0) npoxoxu poaa Candida
B) Oaktepuu pozaa Spirullina
r) Oaktepun poxa Hypomicrobium
1) 6aktepuu poaa Hydrogenomonas

Bonpoc 15. [IpyHomn MeToaa BU3yaan3aliu sKUBBIX KJIETOK OCHOBAH HA:
a) UCIIOJIb30BAHUHM AJIEKTPOHHOTO MyYKa
0) Ha UCHOJB30BAaHMU (DIYOPECHEHTHBIX OEJIKOB M CHHTETHYECKUX
bayopodopor
B) MHTep(EepEeHLIU CBETOBBIX BOJIH
I') UCIOJIb30BAaHUU aNepTyphbl, Pa3MEIIEHHONW B TJIOCKOCTH W300paKeHUS
OTpaHUYMBAIOIIEH MOTOK (POHOBOT'O PACCESTHHOTO CBETa

Bonpoc 16. Metoa Bu3yaau3anmuu ;KMBbIX KJIETOK NPUMeHsIeTCs 1JIs1:
a) NMPUHIMIHAIBHOTO TIOHWUMaHUsS MPUPOJbI (YHKIIMOHUPOBAHUS KJIETOK W
TKaHeH
0) BO3MOKHOCTH UCCJICIOBAHMSI )KUBBIX U (PUKCUPOBAHHBIX OOBEKTOB
B) OOHApPYKEHUS JTOKAIU3AIUU OTIEIHHBIX MUKPOOOB
T) ornpeAesieHus] OMOXMMHUYIECKON aKTHBHOCTH

Bonpoc 17. Ykaxkure MeTOAbI 3KCTPATHPOBAHMS, HCII0JIb3yEeMbIe B

OMOTEeXHOJIOTHH:
a) TMPOAYKT U3BJICKAIOTCS IKHUIKOCTHIO (IKCTpPAareHTOM) U3 OHOMAacChl

HEE3UHTETPUPOBAHHBIX KIETOK
0) M[POIYKT WU3BIEKAIOTCA JKUAKOCTBIO (SKCTpareHToM) u3 Ouomacchbl

ACBUHTCTPUPOBAHHBIX KIICTOK
B) MPOAYKT WU3BJICKAIOTCS KUIKOCTHIO (IKCTPAreHTOM) U3 OMOMACCHI JKMBBIX

KJICTOK



r) METOJbl KMIKOCTHOM JBYX(a3HOW SKCTPAKIUH, B KOTOPOM TMPOIYKT,
PacTBOpECHHBIM B >KUIKOW (aze (paduHaTe), W3BICKAIOTCS IPYrOoM KUIAKOCTHIO
(3KCTpareHToMm)

Bonpoc 18. Metoa razogasnoii (pepMeHTALIUM UCIIOJIb3YeTCS:

a) MPpU KyJbTUBUPOBAHUN MULIEITHATIBHBIX (POPM MPOAYLICHTOB

0) pu KyJIbTHBUPOBAHUHU (POTOABTOTPO(OB

B) [IpU KYJIbTUBUPOBAHUH IeTePOTPO(GOB, YTUIHIUPYIOLIUX OJHOYTICPOIHbIE
OPraHUYECKHE COCTUHEHHUS

r) NpU KyIbTUBHPOBAHUHU XEMOJIUTOABTOTPO(OB, YTUIUZUPYIOIIUX BOJOPOA
B KQUECTBE UCTOYHUKA SHEPTUU

1) TpU  KyJIbTUBUPOBAHUU  XEMOJIUTOABTOTPO(GOB,  YTHIMZHPYIOIIHUX
COEMHEHUS BOCCTAHOBJIEHHOT'O JK€JIe3a B KAUECTBE HCTOYHHUKA SHEPTUU

Bonpoc 19. Beigenute, Kakue MpOAyLEHThl BO3MOXHO KYJIbTHBUPOBATh B HENPEPHIBHOM
OMOTEXHOJOTHIECKOM CHCTEME:

a) mpoayleHt ¢pepmenTa «amuiaopusua» Aspergillus awamori

0) npoayIeHT aMUHOKUCIOTHI Tu3ud Corynebacterium glutamicum

B) MPOJYIIEHT aHTHOMOTHKA XJIOpTeTpanuKiInH Streptomyces aureofaciens

r) npoayieHt Butamuna Bi12 Propionibacterium freundenreichii

Bonpoc 20. Metoa skcTparupoBaHusi «CYMEPKPUTHUECCKUMUY KUIKOCTSIMHU HCTIONb3YIOT!
a) JJIs1 BBIJICJICHHUS] aHTUOMOTUKOB
0) 1151 BBIACIICHUS JTUITHIOB
B) JUISI BBIACJIICHUSI HEYCTOWYMBBIX COCIMHEHUIN
T) JUIA BBIACTIEHUS DK30MOJIUMEPOB
1) IJIs1 BBIZICJICHHS] DHJIOTIOJIUMEPOB

Bompoc 21. DjeKTpPOHHYH) MHMKPOCKONHI0O B OHMOTEXHOJOTHHM NPHUMEHSIIOT [JIsl
U3y4YeHHS:
a) OMOXMMUYECKOW aKTUBHOCTH MUKPOOOB
0) MOp(O-TUHKTOPUAIbHBIX CBOMCTB OaKTepuit
B) CTPYKTYp BHUPYCOB, BHYTPHKJIETOUHBIX OpPTaHEIlI, OEIKOBO-HYKJIEHHOBBIX
KOMIIJIEKCOB
T') IBI)KCHHS O0OBEKTa

Bonpoc 22. PeHTreHOCTPYKTYPHBIH aHAJIH3 OCHOBAH Ha:

a) pacrpeaeseHul KOMIIOHEHTOB MEXY (a3zamMu

0) UCTIIOJIb30BAHUU 3JIEKTPOHHOTO MyYKa

B) Ha UCMHOJb30BAaHUHM (IYOPECHEHTHBIX O€NKOB M CHHTETHYECKUX
bayopodopor

') UHTep(EPEHIINH CBETOBBIX BOJH

A) Iudpakuuud PEHTTEHOBCKUX JIydell (3JIEKTPOMAarHUTHOTO M3JIyYEHHUS C
JUTMHO#M BOJTHBI 0KoJ0 10 10 M)

Bonpoc 23. PeHTreHOCTPYKTYPHBIH aHAJIM3 NPUMEHsAETCH A1 U3yYeHUsI:
a) TPEXMEPHOU CTPYKTYpbl OMOTIOTUMEPOB
0) MOp(O-TUHKTOPUAIBHBIX CBOMCTB OaKTepuit
B) CTPYKTYp BUPYCOB, BHYTPUKJIETOYHBIX OpraHe, OelTKOBO-HYKJIEHHOBBIX
KOMILIEKCOB
r) OOHApY)KEHUS U OTNPEICIICHUS CMECEH BEIIEeCTB
1) UACHTU(UKAITTE MUKPOOPTaHU3MOB



Bonpoc 24. VYxkaxuTe mpeuMyIIecTBa METOJa AKCTPArMpOBaHMS MPOAYKTOB OHOTEXHOJIOTHH
«CYNEPKPUTUYECKUMU» KUIKOCTSIMH

a) BBICOKas HepreTuyeckas 3hpekTUBHOCTD

0) HU3KHME TeMIIepaTypbl

B) OTHOCHUTEJILHO HU3KAas CUJIa PAaCTBOPUTEIIS

I') TUIOXUE PACTBOPUTEIIHN JJIS MOJSAPHBIX COSMHEHUH U HEJTOCTATOYHO JAHHBIX

JUTSL HAJIS)KHOTO TIPOEKTUPOBAHUS

) HETOKCUYHbBIE U HEJOPOTUE PACTBOPUTEIH (IKCTPAreHThl)

€) HU3Kas BA3KOCTh, BbICOKas A1 dy3MOHHAS CIIOCOOHOCTH

K) CUJION paCTBOPHUTEISI MOKHO YIIPABIISATS.

Bonpoc 25. MeTtoa KanuUIAPHOTo 3jeKTpodope3a NpenMylIeCTBEHHO IPUMEHsIeTcs s
HCCIeI0BAHMA:

a) TPEXMEPHOU CTPYKTYpPbI OMOMIOIUMEPOB

0) cocTaBa OEJIKOB M HYKJIEMHOBBIX KUCIIOT

B) CTPYKTYp BHUPYCOB, BHYTPHUKJECTOUYHBIX OpraHeill, OEIKOBO-HYKJIEHHOBBIX

KOMILJIEKCOB
') MOp(O-TUHKTOPUAJIbHBIX CBOMCTB OaKTepuit
1) UACHTU(UKALIMY MUKPOOPTaHU3MOB

Bomnpoc 26. XpomaTtorpadus 310:

a) (QU3UKO-XUMUYECKHI METOJ pa3/elicHUs, OOHAPYKCHHUSI W OIpEACTICHUS
cMecell BELIECTB, OCHOBAHHBIM Ha pPACHpPENEICHUU KOMIIOHEHTOB MEXKIY JBYMS
HECMEIINBAIIUMUCS (a3aMH - HETIOBMKHOW U TIOJIBUKHOU

0) pa3zmen HayKd M TEXHOJOTHUH, B KOTOPOH HCIONB3YETCS MEPEHOC eAMHHII
HACJIEJCTBEHHOCTH (T€HOB) W3 OJHOTO OpraHu3Ma B JIPYroi, OCYIIECTBISIEMBII
METOJJaMHU MOJIEKYIISPHOI OMOTEXHOJIOTHUHI

B) COBOKYITHOCTh METOJIOB, HCIIOJIb3YEMBIX I KOHCTPYMPOBAHUSI HOBBIX
KJIETOK

I) METOJl, OCHOBAaHHBIN Ha TOTJIOMICHHUH BHIAMUMOTO U YIbTPaduOIETOBOrO
AIIEKTPOMArHUTHOTO U3ITy4eHUs (CBETa) MOJIEKYJIaMU BEIIECTB

1) HET IPaBUJILHOTO OTBETa

Bonpoc 27. I'a3oBast xpomaTorpaus npeuMyiiecTBEHHO IPUMEHsSIeTCs ISl

a) oIpeieNIeHus] TPEXMEPHOI CTPYKTYphl OMOMOIMMEPOB

0) uccreaoBaHUS CTPYKTYp BUPYCOB, BHYTPUKIIETOUHBIX OpraHesll, OeIKoBO-
HYKJIEMHOBBIX KOMIIEKCOB

B) OIIPEIENICHUSI COJIEPKAHMSI CaXapoB

r) pa3liesieHus] U ONpeJeNIeHUs CMeced BelIecTB, KOTOphlE MOTYT OBITh JIETKO
nepeBeieHbl B ra3000pa3HOe COCTOSHUE MPU CPABHUTEIHFHO HEBBICOKHUX TeMIIepaTypax

1) U3MEPEHUs] aKTUBHOCTH (DEPMEHTOB

Bomnpoc 28. CnexkrpodgoromMeTpusi B OMOTEXHOJIOTMHA TPUMEHSAETCS IS
a) U3MEpEeHUsl aKTUBHOCTH (PEpMEHTOB
0) onpeneneHust KOHIEHTpaui O6eKa
B) OIpe/IeTICHUs] KHHETHYECKUX KOHCTAHT (DEpPMEHTOB
r) BEpHBIMH OTBETAMHU SIBJIAIOTCA a, O, B
1) HET IPaBUJILHOTO OTBETA

Bomnpoc 29. Ilpunuun meroaa [P ocHoBaH Ha:



a) MHOTOKPAaTHOM HM30MpaTelbHOM KONMUPOBaHMU ompereneHHoro ydactka JJHK

IpH TOMOIIH (EPMEHTOB B HCKYCCTBEHHBIX YCIOBHX (iN Vitro)

0) pasaeNeHud MaKpOMOJIEKYI, HaXOJsAIHMXCs B OydepHOM pacTBOpe, KOTOpOe

IPOUCXOAUT 3a CUYECT pa3indusil B CIIOCOOHOCTAX JaCTHL K MUTpallii B 3JICKTPUYCCKOM

I10JIC

B) CCJIICKTUBHOM, O6paTI/IMOM N HCEKOBAJCHTHOM CBA3BIBAHHUHM AHTHUICHOB C

AHTHUTCIIaMH

I') Ha TOJyYEeHUH U30JUPOBAHHBIX T€HOB, HECYIIUX TPeOyeMblil MpU3HaK

Bonpoc 30. VYkaxure HEIOCTaTKHM METOJAa JSKCTPAarupOBAHUS «CYNEPKPUTUUECKHUMI)
JKUJIKOCTSAMH:

a) BBICOKas dHepreTudeckas 3QPeKTUBHOCTh

0) HU3KHUE TEMIIEpaTypbl

B) OTHOCHUTEJIbHO HU3Kasl CUJIa PACTBOPUTEIS

r) IUIOXHE PACTBOPHUTENH ISl OJSPHBIX COSTMHEHUN M HEOCTATOYHO JaHHBIX
JUISL HaJIeXKHOTO MPOEKTUPOBAHMS

1) HETOKCUYHbIE U HEJOPOTUE PACTBOPUTENIH (IKCTPAreHThI)

€) HU3Kas BA3KOCTh, BbICOKas AU(Py3noHHAs CIOCOOHOCTD

) CHJIOM PacTBOPUTEIISI MOXKHO YIPABIISTh.

K104 Kk TeCTOBBIM 3aIaHUSIM

No Bompoca 1 2 3 4 5 6 7 8 9 10
OtBer aBT B r a

No Bompoca 11 12 13 14 15 16 17 18 19 20
OtBer

Ne Bompoca 21 22 23 24 25 26 27 28 29 30
OtBer I r a,0,1,5k 0 a r r a B




