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BBEJAEHHUE

broTexHOMOrusl — 3TO HayKa O N'€HHO-MHXXEHEPHBIX U KIJIETOYHBIX
MeMOpaHax, TEXHOJIOTHSIX CO3[aHHUS M HCIOJb30BAHUS TE€HETUYECKU
Tpac(OpMHUPOBAHHBIX OHOJOTHYECKUX OOBEKTOB ISl MHTEHCU(DUKAIIUU
MPOU3BOJICTBA WJIU MOJIYYEHHUS HOBBIX BUJIOB MPOJAYKTOB PA3JIMYHOTO Ha-
3HAYECHUS.

CoBpeMeHHasi OMOTEXHOJIOTUSI OKA3bIBAET OTPOMHOE BJIMSTHUE Ha BCE
aCIEKThl MPAKTUYECKON NEeATEeIbHOCTU uyenoBeka. C ee MOMOIIbIO B Ha-
CTOAILEE BpeMs MOIYy4aroT AECATKA OMOJIOTMYECKH aKTUBHBIX BEIIECTB
(ropMOHBI, (pepMEHTHI, BUTAMUHBI, aHTUOMOTUKHU, CTEPOUIbI, HEKOTOPHIE
JekapcTBa). biaromgaps npuMEHEHHIO TEHHOW MHKEHEPUH yIAETCs MPOU3-
BOAUTH Takue OWoIpenapaThl, KaK YE€JIOBEYECKUM HHCYJIHH, COMATOTPO-
MIH, UHTEPPEPOHBI, MOHOKJIOHAIbHBIE aHTUTEJNA, JUArHOCTUKYMBbI. Bax-
HOE 3HAY€HHE MMEET OMOTEXHOJIOTHS B 3KOJIOIMHU MPOMBIIIJIEHHBIX TPOU3-
BOJCTB Ha OCHOBE CO3JaHUs O€30TXOJHBIX IPOLIECCOB (OYMCTKA BOJABI U
BO3/lyXa, OoprOa ¢ HEePTIHBIMU aBapUAMH, YHUUYTOXKCHHUE BPEAUTEICH
CEbCKOXO03AMCTBEHHBIX KYJIbTYp, YTHIM3ALUS OTXO0JI0B arpOIpPOMBIIIIEH-
HOTO KOMILJIEKCA, KOHCTPYUPOBAHUE IKOCUCTEM, IIPOU3BOJCTBO OAKTEpH-
albHBIX ynoOpeHuit). buorexHonorndyeckue MpoUEcChl SIBISIOTCA 0a3oi
JUTSL TIOJIyY€HUsI KOPMOBOTO M MHUIIEBOr0 Oejika, BO30OHOBISIEMBIX HCTOY-
HUKOB DHEPruM. byayinee cBA3BIBAIOT C pa3BUTHEM OEJIKOBON MHKEHEPUH,
OMO3JIEKTPOHUKH (OMOCEHCOpPHI, OMo3IeMeHThI 1jisi OBM), ¢ nonydyeHuem
HOBBIX CTUMYJSITOPOB pPOCTa PACTEHUU, BBICOKOI(P(PEKTUBHBIX JIEKAPCT-
BEHHBIX IIPENapaToB.

B Owuosiornuyeckoil MpPOMBIIUICHHOCTH HCIOJB3YIOTCS pa3zHOO0pas-
Hble OMOMOJIEKYJIbI, OCOOCHHO (PEPMEHTHI, U U3 HUX B IMEPBYIO OYEPEb
aMuiasbl ¥ MPOTEA3bl, KOTOPHIE MPUMEHSIOTCS B MUBOBAPEHUH U MPOU3-
BOJICTBE MOIOIIMX BelecTB. KpynmHbIM yCIEXOM CTaJIO CO3/aHUE TEXHOJIO-
' UMMOOMIN30BAHHBIX (DEPMEHTOB U KJIETOK.

[IepBoe MecTO B COBPEMEHHOW OMOTEXHOJIOTUU MPUHAJIEKUT TeHE-
TUYECKOW WH)XEHEPUHU (TEXHOJOTMU peKoMOMHaHTHBIX MoJiekyn JIHK).
Ona npenocTaBuiia UCCIEAOBATENSIM BO3MOXHOCTh M3MEHSTh I'€HETHUYe-
CKYIO pOrpamMmy OaKTE€pUaIbHbIX, PACTUTEIbHBIX U )KUBOTHBIX KIJIETOK.

broTexXHONIOrus MHOTOJIMKA M 10 CBOUM HCTOPUYECKUM KOPHSM, U
0 CBOEH COBPEMEHHOU CTPYKType, OObEeIAMHSIOMEH 31IeMEHTh (GyHa-
MEHTAJbHBIX HAYK M TaKUX MPUKIATHBIX OTpacieil, Kak XUMHUYECKasl TeX-
HOJIOTHS, MATMHOCTPOECHHE U CEJILCKOE X035UCTBO.



CoBpeMEHHBIM CHEIUAINCT, PAOOTAIOIIMNH B arpompOMBIILICHHOM
MPOU3BOACTBE, JIOKEH OBJIaJIETh METOJaMH OMOTEXHOJIOTHH, YMETh HC-
M0JIb30BaTh UX JUIS YIY4YIICHUS MPOU3BOJCTBA MPOIYKIIUH CEIBCKOI0 XO-
35IMCTBA, €€ KaYeCTBA M AKOJIOTUYECKOW YMCTOTHI, 3aIIUThI IPUPOIbI OT 3a-
IPSI3HEHUS.

N3panue mpeaycMaTpuBaeT CaMOCTOSTENIbHOE M3y4YEHHE MaTepuania
10 JUCIUTUIMHE W BBIITOJHEHUE KOHTPOJIBbHOU pabOTHI.

Hear wu3yyeHusi JUCHUIUIMHBI «BHOTEXHOJOTHS». H3YIUTH
TEOPETUYECKHUE OCHOBBI OMOTEXHOJOTMHU, PACCMOTPETh NEPCIEKTUBBHI,
po0JIEMbI, BOBMOKHOCTH HCITOJIb30BaHMS KYJIbTYP, METOJIOB B YCKOPECHUH
CEJICKIIMOHHOTO TTpoliecca.

3apaum:

- H3YyYUTh 3aKOHOMEPHOCTU OHOTEXHOJOTMYECKUX IIPOIECCOB U
YIIPABJICHUE UMH; METO/IbI KJIETOUHOM M T€HETUYECKON NH)KEHEPUH.

B pe3ynbTaTe n3ydeHus TUCIUIIMHBI OaKaiaBp JOJKEH

3HAMD

- OCHOBBI OMOTEXHOJIOTHH U OMOMHKCHEPHH,

yMenov RPUMEHAMD .

- METOJIbI OMOTEXHOJIOT U,

- TIOJIyYEHHbIC 3HAHUS ISl aHAJIM3a MPUKIAIHBIX MPOOJIEM XO3sii-
CTBEHHOH AESITEILHOCTH,

6/1a0emo:

- OCHOBHBIMH MOHATUAMHU U TEPMUHAMU HAYKH;

- 1a0OpPaTOPHBIMU METOJIAMH UCCIICIOBAHUS.

Heap wu3yYeHHsT AUCHUIUIMHBI «DBHOTEXHOJOTHMSI W TeHHasl
WHKEHEPUsD»: TEOPETUYECKHUE OCHOBBI OMOTEXHOJIOTHH, 3HAHUE MEPCIICK-
THUBBI, TPOOIEMbI, BOZMOKHOCTH OMOTEXHOJIOTHH.

3agavyu M3y4yeHus AUCIHUILIHHBI

- 3HaTh 3aKOHOMEPHOCTH OMOTEXHOJOTHYECKHX IPOIIECCOB U YIPAB-
JICHWE UMH; METObI KJICTOUHON M T€HETUUECKOW NHKECHEPHHU.

B pe3ynbTaTe n3ydeHus TUCHUIIMHBI OaKaiaBp JOJKEH

3Hamb:

- OCHOBBI OMOTEXHOJIOTUHM U OMOMH)KEHEPUH,

yMenb RPUMEHAMD .

- METOJIBI OMOTEXHOJIOT U,

- TIOJIyY€HHBIC 3HAHUS JUISI aHAJIM3a MPUKIAIHBIX MPOOIEM XO3sii-
CTBEHHOU NIeATEIILHOCTH,



é1a0emp:
- OCHOBHBIMH MOHATHUSAMHU U TEPMUHAMU HAYKH;
- 1a0OpaTOPHBIMU METOJIAMH HCCIICTOBAHMUS.

Heabo aucuumivMHbl «BBeaeHue B OMOTEXHOJOTHIO» SIBIACTCS
nojaydeHue OakanmaBpaMu INTyOOKHX 3HAHUM MO MeToAaM OMOTEXHOJIOTHH.
3agaum u3ydyeHUus AMCHUATIMHBI:
- 3aKOHOMEPHOCTH OHMOTEXHOJOTHYECKHUX IPOIIECCOB W YIPaBICHHUE
MU,
- METOJIbI KJIETOYHOW ¥ TEHETUYECKON UHKECHEPHH.
B pesynbraTe u3ydeHus JUCIUILIMHBI OaKanaBp JOIKEH
3Hamo.
OCHOBBI OMOTEXHOJIOTUH U OMOWH)KCHEPHH,
yMenmov NPUMEHAMD '
- METOJBI OMOTEXHOJIOT U,
- TIOJIyY€HHBIC 3HAHUWS IS aHAJIM3a TPHUKIAJIHBIX MPOOIEM XO3si-
CTBEHHOU JESATEIbHOCTH;
6/1a0emn.
- OCHOBHBIMHU MOHSATUSIMU U TEPMUHAMU HAYKH;
- 1a0OpaTOPHBIMU METOAAMH MCCIICTIOBAHMS.

TpeOGoBanus K BHITOJHEHUIO KOHTPOJIBHON PabOTHI O AUCIUTIIIHHAM
«buoTtexnomorusy, «bHOTEXHOIOTUSA U TeHHAS WHKEeHepUs», «BBenenne B
OMOTEXHOJIOTHION

- paboTa BBIMOJHSAETCS CTYJICHTOM CaMOCTOSTEIIBHO;

- MOXET OBITh HareyaTaHa JIn00 HaIllMcaHa OT PYKH;

- JTUCTHI TOJKHBI UMETh CKBO3HYIO HYMEpaIlUIo;

- TICPBBIN JIUCT — TUTYJBHBIA (NIpUIIOKEHHE A), BTOPOU JIUCT — OT-
JaBjeHre (B HEM JIOJDKHBI OBITh YKa3aHBl HOMEpPA BOIPOCOB B COOTBETCT-
BUU C HOMEpPaMH BOIIPOCOB B KOHTPOJIBHOM 3aJIaHHH ), 1aJiee PaCKPhIBAIOT-
Cs1 BOIIPOCHI 3aJaHus, 10 3aBEPIICHUN KOHTPOJIBHON pabOThl MPUBOAUTCS
CIIUCOK JIUTEPATyPHBIX HCTOYHHUKOB (CITUCOK JUTEPATyphbl opopMIiIseTcs B
cootBeTcTBUH ¢ AckicTByrommM ['OCT P 7.0.11-2011), craBsrcs nata cua-
YU KOHTPOJIbHOU Pa0OTHI M MOAIHUCH CTYACHTA.

TpeOGoBanus k neyaTHbIM paboTam: — (popMaTUpOBaHKE O MIHPUHE,
uaTepBa — 1, mpudt 7imes New Roman —16.

HeOpexxHo odgopmieHHbie paboThHI K 3a4eTy HE IPUHUMAIOTCS U BO3-
BpAIAlOTCs aBTOPY JIJIsl IEPEpadOTKHU.



KontponbHas paboTa noikHa OBITH CaHa ISl MPOBEPKU HE MEHEE
yeM 3a 7/ THEeH JI0 3a4eTa.

KonTponbHas pabora mmeeT OalIbHYIO OIICHKY, KaKIbIii BOIIPOC
orieHuBaetcs B 10 6anoB, npu ycnoBUM €ro MOJHOTO paccMoTpenus. Bes
Ballla KOHTPOJIbHAsI paboTa MOXKET OBITH OLIEHEHa MakCcUMalibHO B 30 OaJi-
JIOB.

PeliTuHr-ruian

JIAM
KonTpoabHasi padora Boinosnenne TecToBoe 3a7aHue /151 32a4eTa
1-i1 Bompoc — 10; J1a00paTOPHBIX (3x3ameHna)
2-1 Bompoc — 10; padoTt
3-i1 Bompoc — 10.
Htoro 30 6amios 0-20 6amnoB 0-50 6amnoB

Ox3ameH / IuddepeHIMpOBaHHBIN 3aYeT:

60-72 Gaia — oIleHKa «yI0BJIETBOPUTEIBLHO.

7/3-86 6anIoB — «XOPOIIIOY.

87-100 6a/10B — «OTIIHMIHO.

HomMmepa 3aganuil K KOHTpOJIbHOM padoTte nanbl B [Ipunoxenuu b.



TEMBbI JJ11 CAMOCTOATEJIBHOI'O U3YYEHUA

Hcmopuﬂ pazeumus, CO6peEMEHHblE 00CMUdICCHUS ODUOMEXHO102UU

Bo3HUKHOBEHHE, CTAHOBJICHHE U Pa3BUTHE OMOTEXHOJIOTUM COTJIACHO
[T cve3ny EBponeiickoi acconuaruu ouotexHosoros (Mronxen, 1984 r.).
OCHOBHBIC BEXH Pa3BUTHUS OMOTEXHOJOTHHU. IlepCreKTUBHBIE OTpaCIIH
OMoTeXHOJIOTHH. BHOoCHCTEMBI, 00BEKTHI M METOABLI B OMoTexHonorun. Co-
BpeMeHHass OMOTEXHOJIOTHS B )KUBOTHOBOJCTBE (ITOTyUYCHHUE TPAHCTECHHBIX
KUBOTHBIX, KJIOHHUPOBAHHE). BHOTEXHOJOTHS U PACTEHHUEBOJACTBO (OHO-
TEXHOJOTMYECKUE NyTU 3alldThl PACTEHUH OT BPEIOHOCHBIX AarcHTOB;
KJIOHAPOBAHUE KJIETOK C MOCIEAYIOIMNM UX CKPUHHUHIOM M pEreHEpalnuen
pacTeHUl W3 OTOOpPAHHBIX KJIOHOB KaK Ba)XXKHBIM METOJ COXPAHEHUS W
YJIYUIIIEHUS IPEBECHBIX MOPOJ YMEPEHHBIX IUPOT, B YACTHOCTU XBOWHBIX
J€peBbEB). boTEexXHOMOTHA M BeTepUHApHs (SKCIPECC-METOAbI HA OCHOBE
JOCTIDKCHUM B (DU3UKO-XMMHYECKONM OHOJIOTHH, TEXHOJOTHU PEKOMOH-
HaHTHBIX JIHK, rubpuaomMHoi TEXHOJIOTHN; UMMYHO(QEPMEHTHBIN METOI).
buorexnomorus u meguinHa (IMOIydYeHHE aHTHOMOTHKOB, TOPMOHOB, MH-
TepPepoHOB, HHTEPICHKHHOB, MOHOKJIOHAIbHBIX aHtHTen, JHK wmm
PHK-ipo0Ob1, pekOMOMHAHTHBIE BaKIIUHBI U BaKIIUHBI-aHTUT€HBI, (hepPMEH-
Thl MEAUIMHCKOTO HA3HAYEHMWS, TUIBl TEpPAMHA HA OCHOBE JIOCTHMIKCHUM
OMOTEXHOJIOTUU — 3aMECTUTEIbHAsI U KOPPEKTUPYIOIIasl; IPUHIIUIIBI JIede-
HHUSI Ha OCHOBE JOCTIDKCHHS OMOTEXHOJOTMH — FeHETHYeCKas Tepamus in
VIVO ¥ reHeTHYecKas Tepamnus eX Vivo).

OCHOBHbBIE TEPMUHBI U MOHATHS: OMOTEXHOJIOTHSI, TCHETUUECKasl U
KJIETOYHAs! WHYKECHEPUsl, TPAHCIUIAHTAIUS SMOPUOHOB, XUMEPBI, BAKLIUHBI,
OMOJOTMYECKU aKTUBHBIE BEIIECTBA, TUOPUJIBbI, MUKPOOPTAHU3MBI, TIPOKa-
PHOTBI, DYKapHUOTHI.

Bonpocsl 111 camonpoBepKu

1. Yto takoe OuwotexHojorus? HazoBuTe M oxapakTepu3ymrTe oOcC-
HOBHBIC dTaIbl Pa3BUTHUS OMOTEXHOJIOTHH.

2. B Kakux OTpaciisiX HapOJHOTO XO3SUCTBA MPUMEHSIOTCS JOCTH-
AKEHUSI OMOTEXHOJIOTUU?

3. HazoBuTte ocHOBHBIC 11€7I U 3a]]a4l OMOTEXHOJIOTHUH.

4. Kakue MeTobl OMOTEXHOJOTUH UCIIOJIB3YIOTCS B )KUBOTHOBO/ICT-
BE€, PACTEHHEBOJICTBE?



5. Kakume oTkpwITHs, caemaHHbIe B 00JaCTH OMOTEXHOJIOTHH, CIIO-
cOOCTBOBaIIM €€ JajbHEUIIe HHTeHCUDUKAITIHN ?

6. KakoBa pojb OMOTEXHOJIOTMU B UHTECHCU(PUKAIIUUA KUBOTHOBO/I-
cTBa?

/. Kakme hepMeHTHI MCTOB3YIOT ISl KOATyJSIUA OCIKOB IIPH W3-
TOTOBJICHUH ChIpa?

8. Kakme moHOCaxapubl BXOAAT B COCTaB HHBEpTA?

9. Kakue aMMHOKHCIIOTHI BXOAAT B COCTaB acmaprara?

10. Ha3zoBuTe OCHOBHBIE ITHILIEBBIC KUCIOTHI.

11. Onumwmre crmoco0d  moiyueHwWs — Jposokei  Saccharomyces
cerevisiae.

12. Kakue mramMMbl JIPOXKIKEH UCIIOJIb3YOTCS B IMBOBAPEHUH ?

13. Ha3oBuTe OCHOBHBIC ITyTH YJIYYIICHHS OHOJOTHYCCKOW IHTa-
TEeIbHOU MIEHHOCTH KOPMOBBIX OCIIKOB.

14. HazoBuTe cnocoObl MOJYy4YEHUS KOPMOBBIX OEIKOBBIX Mpemnapa-
TOB U3 JPOKIKEH.

15. Onumute crmocod MoaydeHuss KOPMOBOTO OeIKa M3 BOIOPOCIEH
1 MUKPOCKOITMYECKUX IPHUOOB.

16. Kakre TeXHOJOTHH MOJYYEHHs] BHICOKOOSTKOBBIX KOPMOB M3 Be-
reTaTUBHOM MacChl pacTCHUH pa3pad0TaHbl U MUCIIOIL3YIOTCS B HACTOSIIEE
Bpemsi?

17. B 9em cocTosAT 0COOCHHOCTH OHMOTEXHOJOTHH ITOIy4YeHHUS KOP-
MOBBIX JIMITUIHBIX MpenapaToB?

OcHO8bl MONEKYTIAPHOU OUOMEXHONO2UU

Bo3nukHoBenue wmoiekyispaoi ouorexnonoruun. JIHK, PHK wu
cunre3 Oenka. Crpykrypa JHK. Pennukaums. PacmmdpoBka
reHetuyeckod uHpopmanuu: PHK u Oenok. Tpancmsnusa. Perynsmus
TPAHCKPUILIMK Y OakTepuil. Peryisiuus TpaHCKpUIIUY Y 3YKApUOT.

OcHoBHBIE TCPMHUHBbI M MOHATHUSA . HYKIICHHOBBIC KHMCJIOTHI, HYKJICO-
THH, HYKIJICO3HUA, AMHWHOKHCIIOTA, 6CHOK, peIiMKanus, TPAaHCKPUIIIWS,
TpaHCJIAIOUA, F€HCTHUYCCKUU KO, TPHUILJICT.

TecToBble 3a1aHUA 1)1 CAMONIPOBEPKHU:
1. B coctaB nykineoruna JIHK Bxonsr:

a) octatok ¢GocOpHON KHUCIOTHI, a30THUCThIE OCHOBaHUs (aJICHUH,
TUMUH, IATO3WH, TYaHWH), OCTAaTOK MIEHTO3bI — JIE30KCHpH003a;
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0) octaTok (ochopHO KHCIOTHI, a30TUCThIE OCHOBAHMS
yparui, IATO3WH, TYaHWH), OCTaTOK ITEHTO3bI — JIE30KCHpH003a;

B) ocTatok (hochopHOHM KHUCIOTHI, a30THUCThIE OCHOBAHMS
ypatui, IUTO3UH, TYaHHWH), OCTaTOK MIEHTO3bI — pu003a;

r) octatok ¢GocOpHON KHUCIOTHI, a30THUCThIE OCHOBAHMS
THMHWH, [IATO3WH, TYaHWH ), OCTAaTOK MEHTO3bI — prbo3a.

2. B cocras nykneoruna PHK Bxoasr:

a) octaTok (ochopHON KHCIOTHI, A30TUCThIE OCHOBAHUS
TUMUH, IIATO3WH, TYaHWH), OCTATOK MIEHTO3bI — PU003a;

0) octaTok (GochopHO KHCIOTHI, a30TUCTHIE OCHOBAHMS

(aneHuH,
(aneHuH,

(aneHuH,

(aneHuH,

(aneHuH,

ypalui, TAMUH, [IUTO3UH, TYaHUH), OCTaTOK MEHTO3bI — JIC30KCUPU003a;

B) ocTaToK (HOCOPHOM KHCIOTHI, a30TUCTHIE OCHOBAHMS
TAMWH, ypaIrui, ITUTO3WH, TYaHUH), OCTaTOK ITEHTO3bI — pr003a;

r) octaToKk (ocopHON KHCIOTHI, a30THCThIE OCHOBAHMS
yparui, IIMTO3WH, TyaH!H), OCTaTOK MIEHTO3bI — pHO03a.

3. K mpou3BoAHBIM TypHUHA OTHOCST:
a) aJICHUH U T'yaHWH;
0) aAeHUH, TYaHUH U IIUTO3MH;
B) IIUTO3UH U I'yaHUH,;
') TyaHUH, aJICHUH.

4. K npou3BOJHBIM TUPUMHUIUHA OTHOCST:
a) INTO3UH U TYaHUH,;
0) THMHH, IUTO3UH, YPaLIUJI;
B) ypalul, TyaH!H;
') TyaHUH, TAMUH, aJICHUH.

(aneHuH,

(aneHuH,

5. IlpucoenuHeHne a30TUCTOrO OCHOBAHHUS B HYKJICOTUAE MPOUCXOUT:

a) K IEPBOMY YTJIEPOJHOMY aTOMY IIEHTO3bI;
0) TpeTheMy YTJIEPOJIHOMY aTOMY IEHTO3bI;
B) UETBEPTOMY YIJIEPOJHOMY aTOMY IIEHTO3bI;
') ISATOMY YIJIEPOJHOMY aTOMY IIEHTO3BI.

6. [IpaBuIO0 PKBUBAJIEHTHOCTH a30THCTHIX OCHOBaHMN B monekyne JIHK

YCTaHOBJICHO:
a) 2. Yapraddowm;
0) JIx. YoTcoHnoMm;
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B) ®@. Kpukowm;
r) I'. Mennenem.

7. Tpexmepnas moaens JIHK npegnoxena:
a) JIx. Yorconom u ®@. Kpuxkom B 1953 roay;
0) 2. Yapraddom B 1962 roay;
B) I'. Mennenem B 1865 roay;
r) I'. 'amoBbIM B 1954 rony.

8. CornacHO npaBuUily KOMILUIEMEHTAPHOCTH A30TUCTHIX OCHOBAHUN:
a) aJICHUH=TYaHUHY, IUTO3UH=TUMUHY;
0) TyaHUH=TUMHUHY, IUTO3UH=a]ICHUHY;
B) aJICHUH=THUMUHY, T'YaHUH=I[UTO3UHY.

9. CBOMCTBO I'€HETUYECKOTO KOJIa, PA KOTOPOM OJHY AMHUHOKHCIOTY KO-
IUPYET HECKOJIBKO TPUILIIETOB:

a) TPUILJIETHOCTD;

0) cnenuUIHOCTb;

B) HETIEPEKPHIBAEMOCTH;

T') BBIPOXKJICHHOCTb.

10. CnocoOHocTh Kaxaoro Hykieotuna M-PHK Bxomuts B coctaB JHiiib
OJIHOTO MH(OPMAIMOHHOT'O TPUILIETA!

a) BBIPOXKJICHHOCTb;

0) HEMEePEKPHIBAEMOCTH;

B) CIIEIIU()UYHOCTD;

') HEIPEPHIBHOCT.

11. CBOMCTBO reHETHUYECKOr0 KOJia, Koraa Bce komgoHbl M-PHK, ompene-
JIAIOIIME AMUHOKMUCIOTHYIO MOCJEI0BATEILHOCTD MOJHUIENTHIA, UMEIOT
OJVMHAKOBBIM CMBICJI JJIs1 BCEX OPTraHU3MOB:

a) TPUILIETHOCTb;

0) BBIPOKIECHHOCTD;

B) YHUBEPCAIBHOCTb;

I') HEEPEKPHIBAEMOCTb;

12. CrtocoOHOCTh K CAMOKOTTMPOBAHHIO HACJIEICTBEHHOT'O MaTepHuaa:
a) peIIUKaLus;
0) TPaHCKPUIILIUS;
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B) TPAHCJISLINS;
I') DJIOHTaIlus.

13. Cnoco6 yaBoenust mosiekynbl JIHK, npu xoTopoM kaxkmas gouepHss
MOJIEKYJIa COJIEPKUT OJHY MATEpPUHCKYI0 U OJHY BHOBb CHHTE3UPOBAH-
HYIO 1IE€TIb:

a) NOJIyKOHCEPBATUBHBI;

0) KOHCEpBaTUBHBIN;

B) JIUCIICPCHBIM.

14. Cnoco6 yaBoenus mosekynsl JJHK, mpu KoTopoM HOBBIE MOJEKYJIbI
HE cojziepxkaTr Martepuana poaurensckoun JJHK:

a) MOJIyKOHCEPBATUBHBI;

0) KOHCEpPBATUBHBIIA;

B) JIUCIIEPCHBIM.

15. Tpumier na M-PHK, mudpyrommii aMuHOKHUCIIOTY:
a) aHTHKO/IOH,;
0) KOJIOH;
B) TPAHCKPHIITOH;
I') MPOMOTOP.

16. B T-PHK Tpancnoptupyemass aMMHOKHCIIOTA TPUCOECAUHEHA!
a) K aKIEeNTOPHOMY KOHITY (o cBOOOHON OH-TpyNIoi);
0) aHTUKOJIOHOBOM TETJIE;
B) D-mete.

17. B omnoun unenouke JIHK mnocnemoBaTtenbHOCTh  HYKIEOTH-
10B...AATTAALITLI..., B HatuBHOM ntenouke JIHK cooTBeTCTBEHHO:

a) TTAATITILI;

0) ITAATTTTIUI;

B) ITAAITAILIA;

r) TTAATTI'LILT .

18. B onnoit unenouke JIHK mociienoBatenbHOCTh HYKICOTHJOB...
ITTTAT'UTTLILL..., B HatuBHOM 1Henouke JIHK cooTBeTCTBEHHO:

a) TTTTTTHAATT;

0) HHAATLIT'AAIT;

B) LILIAATIII'TTIT.

12



Monekynapnas 6u0OmexHon02us MUKPOOUOTIO2UUECKUX CUCHIEM

MonekynsapHas ~ IMarHOCTUKA. MeTOJbl  MMMYHOJUAarHOCTUKU
(pepmMeHTHBIIT UMMYHOCOPOEHTHBIN aHaIN3, MOHOKJIOHAJIbHBIC aHTUTENA).
Cucremsl JJHK-auarnoctrku (rubpuan3aiioOHHbIE 30H/IbI, HEPAIMOAKTUB-
HBIE METOJbI JETEKIIUHU, TEHOMHAS JTAKTUIIOCKOTHS, UCIIOJIb30BAHUE MOJIH-
mopdubix [JTHK-mapkepos).

MonekynsipHasi JUAarHOCTHMKAa TEHETHMYECKUX 3abojieBaHuil (MeToA
IT11P/JIO3, ceproBUIHOKICTOYHAS aHEMHs, TeHOTUIIHPOBAHUE C MCIIOJIb-
30BaHueM ¢ayopeciieHTHO MeueHHbIX [II[P-mpaiimepoB, myTanuu B pas-
HBIX calTax OJHOIO I'€HA).

MukpoOHroJIOrHYecKoe MPOU3BOJCTBO JICKAPCTBEHHBIX CPEJCTB.
JlexapcTBeHHBIE TIpenapatbl (MHTEp(EpoH, TOPMOH pocTta). DEepMEHTHI.
MOHOKIJIOHAJIbHBIE AHTUTEIIA.

Bakuunsl (CyObeIUHUYHBIC, aTTCHYUPOBAHHBIE U «BEKTOPHBIE) Bak-
LIUHBI).

Hcnonp3oBaHne peKOMOWHAHTHBIX MHKPOOPTAaHU3MOB ISl TIOJTyYe-
HUSI KOMMEpPYECKMX NpoaykToB (Masbie OHUOJOTMYECKHE MOJIEKYJIHI,
aHTHOMOTUKHU. bromnoaumepsr).

buonerpamamnus TOKCHYECKUX COCAMHEHUN U YTUIIU3AIUs OMOMAaCCHI
(yTuiau3zanus Kpaxmajia U caxaposB, IEJUTFOI03b).

OcHOBHbIC TEPMHHBI U MOHATHUA: MOHOKJIOHAJIbHBIE AHTUTEINA, UH-
TepdepoH, TOPMOH POCTa, UMMYHOIUArHOCTHKA.

Bonpoch! 1J1 caMONIpoBepKHU

1. Pacckaxurte 0 MeTOoJ1aX UMMYHOJIUArHOCTUKH,

2. Pacckaxwure o cucremax JIHK-nmuaraocTuku.

3. Kakue MeTonpl MOJEKYJIAPHOW NTUATHOCTUKHU MPUMEHSIIOTCS IS
BBLISIBJICHUS TCHETHUECKHUX 3a001eBaHUI?

4. PacckaxuTe 0 MUKPOOHOJIOTHUYECKOM MTPOU3BOACTBE JICKAPCTBEH-
HBIX CPEJICTB.

5. Kakue JekapcTBeHHbIe TMpenaparbl IOJYy4YarT, HCHOIb3Ys
METOIbI OMOTEXHOIOTHH ?

6. Kakue koMMepueckue MpOoayKThl TIOJTYy4arOT, UCIOJIb3Ysl PEKOMOU-
HAaHTHBIC MUKPOOPTAHU3MBI?
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OcHoebl cenemuueckoil UnsIcenepuu

Hcropust pa3BUTHS T€HETUYECKOM UHXKEeHepuu. cTopus mosrydyeHus
nepBoii pekomOomHanTHoM JIHK. buotexnomorust pekomOunantabix JJHK
(Merompl OworexHosornu pexkomMOMHaHTHBIX JIHK; rpymmsr dhepmeHTOB,
npuHuMammux ywyactue B pacmemiennn JHK B cnenuduueckux
y4acTKaxX; METOAbl CeKBeHUpoBaHusi — metod A. Makcama u B. I'unbepta
(xumuueckuii) u meron ®. Canrepa (dhepmentatuBHbIi). KoHCcTpyHnpo-
BaHue pexkoMOuHaHTHBIX JIHK (3Tambl KOHCTpYUpOBaHHUS MOJEKYJIbI
JIHK). Bekrtopuble Mosiekysbl  (IU1a3Muabl  (KOHBIOTATUBHBIE U
HEKOHBIOTAa-TUBHBIE), OakTepuodaru (par M13), BUPYCHI KHUBOTHBIX).
Ocob6ennocT BekTOpoB. CrocoObl IEpeHoca TeHETHIeCKON HH(pOpMaITUH.
DKcrpeccusi  4y>KepOJHbIX TIeHoB. Mcmosb30BaHUE  T'€HETHYECKOM
WH)XEHEPUU B KUBOTHOBOJACTBE (CTpaTerusi MONYYEHUS TPaHCTEHHBIX
KUBOTHBIX).

HampaBneHHpli MyTareHe3 W TE€HHas  MHXEHepUs  OENKOB
(MeToauka). I'enHas nHxXeHepus O0eIkoB (00pa3oBaHUE AOMOIHUTEIBHBIX
IUCYNb(UIHBIX CBS3€M. YMEHBIIEHHWE YHCIa CBOOOTHBIX CYIb(TUI-
pUIbHBIX Tpy1il. [loBbilieHre pepMEeHTHON akTUBHOCTU. VI3MeHeHue crie-
nuduanoctu pepmenta. [loBwimenne cTabMIBHOCTH U CHEUGPUIHOCTH
dbepmeHTa).

['eHHass uWHXEHEpUsT pacTeHUd (METOHO0JIOTHS, MPUMEHEHUE).
TpaHcreHHbIC )KUBOTHBIE (METO0JIOTHS, IPUMEHEHHE).

MousiekyiisipHass T€HETHUKA YeJOBEKa. | €HEeTUYeCKOe CUECIUIEHUE U
KapThpoBaHue TeHOB. OOHapyXEHHE U OlICHKA T€HETUYECKOTO CICIIICHUS
y denoBeka. [locTpoeHue TreHeTHYeCKHX KapT XPOMOCOM Y 4YeJIOBEKaA.
[TocTtpoeHne  MyJIbTWIOKYCHBIX ~ XPOMOCOMHBIX  KapT  4YeJOBEKa.
du3nyeckoe KapTUPOBAHHE T'eHOMa 4enoBeka. KioHupoBaHHE T'€HOB
3a00JIeBaHUA YEJIOBEKA.

I'ennas Teparms. Tepamus €x Vivo, in Vivo. BupycHbsie cUCTEMBI
JIOCTaBKHY I'eHOB. JIekapCcTBEHHBIE CPEJICTBA HA OCHOBE OJIUTOHYKJICHU]IOB.

OcHoBHbie Tepmunbl M nousatTusa: JIHK, PHK, ren, Bekrop, mnas-
MHJ1a, KOCMUJIa, OakTepruodar, pecCTpuKTa3a, TpaHCTeHHBIE )KUBOTHBIE, MO-
3aMKH, dTHOTPOIHOE JICUCHHE, TEHHAs Teparus, )KUBOTHBIC-OMOPEAKTOPHI
MMATOr€HETUYECKOE JICUEHUE, PETPOBUPYCHI.
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Bonpocsl a1 camonpoBepKku

1. HazoBure cnoco0Onl moaydeHus reHoB. O003HAUYbTE IPEeUMYIIE-
CTBA M HEJOCTATKU KaXXJI0T0 METO/1a.

2. Kakue cnocoObl nepeHoca reHoB B KIETKU-PELUIUEHTHI CYIIECT-
BYIOT B HACTOSIIIEE BPEMSI?

3. Kakue BemiecTBa moJiy4aroT, MCHOJIb3YSl METOJbl T'€HETUYECKON
VH)XEHEPUH?

4. Ha3zoBuTe U3BECTHBIC U3MEHEHUSI B KAUECTBE MPOJAYKIMU Y Tpac-
TE€HHBIX )KUBOTHBIX.

5. UTo 03HaYaeT BBIPAKECHUE «TPAHCTEHHBIC KUBOTHBIE — OUOpEaK-
TOPHI OMOJIOTUIECKHA aKTUBHBIX BEIECTB»?

6. Pacckaxxurte 0 CTpYKType U KCIPECCUU T'€HA DYKAPHUOT.

/. B dem 3akioyaercs CyTb MeToja BekTopa? Pacckaxure o ero
HCIIOJIb30BAHUU B T€HHOW MHKEHEPUH.

8. [laWite ompeneneHue TEPMUHAM «TCHETHYECKAs WHKECHEPHUY,
«pexombunanTHas JTHK».

9. Korna u kem Obuia moyuyeHa nepBas pekomOunantHas JJHK? 13
KakuX (pparMeHTOB OHa Obljia COCTaBJICHA?

10. IlepeuncnauTe OCHOBHBIC ATallbl CTAHOBJICHHUS W Pa3BUTHUS T'€HE-
TUYECKON NHKECHEPUH.

11. Ilepeuncnaure HanboJiee BaXKHbIE METOJIbI OMOTEXHOJIOTUH pe-
komOuHaHTHBIX JIHK.

12. Ha xakue rpynmbl MOKHO YCIOBHO pa3ieluTh (epMEHTHI, pac-
merusitomue JIHK B cnenuduueckux ydyactkax?

13. PacckaxuTre 0 XUuMHIECKOM MeTojae cekBeHnpoBanus JJHK.

14. Ha yem OCHOBaH ?H3UMATUYECKUM METOJ CEKBEHUPOBAHUSA?

15. C kakoii nenbto ucnonb3yroT JHK-30H1617

16. Uto Takoe JUTUPOBAHME, KAKUMHU OCHOBHBIMH METOJaMHU OCY-
IECTBISACTCSA?

17. Pacckaxure o cmmBanuu reHoB (pparmenTtoB) JHK mo «iun-
KHM» U «TYTIBIM» KOHIIAM.

18. Kakue monekyinbl JJHK Ha3bpIBatoT BEKTOPHBIMU?

19. Kaknmu 0COOCHHOCTSIMH JIOJKHBI 00J1a1aTh BEKTOPHI?

20. JlaliTe ompeneneHue TEPMUHY «IasmMuaa». Kakue mia3zMuisl
HA3bIBAIOT KOHBIOTaTUBHBIMU, & KAKHE HEKOHBIOTATUBHBIMU?

21. KeM u korja ObUT OJIyYEH NEPBbIN MIa3MUIHBIA BEKTOP?
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22. Kakue BEKTOpHBIE IJIa3MHJIbl U BEKTOPHBIC BUPYCHI HA3BIBAIOT
rHOPUAHBIMU (MJIM XUMEPHBIMH) IIa3MuIaMu (Wi garamu)?

23. JlaliTe ompeneneHre TEPMUHAM «TpaHCPEKIUs» U «TpaHchop-
Marush».

24. Pacckaxute 00 SKCIPECCUH YYKEPOHBIX TEHOB Yy TPOKAPUOT.

25. HazoBuTe AOCTHMKEHHMS TEHETHYECKOM HHXXCHEPHUU B OTpaCid
’KUBOTHOBOCTBA. Kakue MMEIOTCS MePCIIeKTHUBBI NaTbHEHUIIIETO HCITOIb30-
BAHUS METOJOB U ITPUEMOB I'€HETUUECKOW UHKECHEPUN !

26. JlaiiTe ompeneracHUe TMOHATUIM «TPAHCTCHHOE JKHMBOTHOEY,
«TPaHCTEH.

27. Tlepedncnute dTaIbl MOJTYyYEHNE TPAHCTEHHBIX )KUBOTHBIX.

28. Kakue mpuembl UCIOJB3YIOT sl TpaHChOopMalliu T€HOB B Te-
HOM KHBOTHOTO?

29. OObsicHUTE, TOUYeMy 00pa3yIOTCsS OPTraHU3Mbl «MO3aUKN.

Knemounasn UHIIcenepun

Hctopust pa3BuTHs KJIETOYHOM HHX)eHEpuu (padotel dexTuHra X.,
Pexunrepa C., Xa6epnanma [[x., Pooouncona B., Korre B., I'otpe P.,
Vaiira ®., Kokkunr E., Mopena J[x., Byrenko P.I".).

Otanbl nojiydeHus THOpUAHBIX kiaeTok. IIpororactel. Bo3aMokHO-
CTH METOJIa CIUSHUS KJIETOK (BO3MOYKHOCTh CKPEIIMBAHUS (PUIOTeHETHY -
CKM OTHAJICHHBIX (POPM KUBOTO; MOJYyYCHUE ACCUMETPUUYHBIX THOPHUIOB,
HECYIIMX MOJHBIA HA0OP T€HOB OJTHOTO U3 POJAUTENEH U YACTUYHBIA HA0OP
IPYTroro pOAUTENs; MOJydeHUe THOPUIOB MYTEM CIHUSHUS TpeX U Oojee
POAUTENBCKUX KIIETOK; THOPUAN3AIMUS KIETOK, HECYIIUX PA3JIMYHbIC MPO-
rpaMMbl pa3BUTHs). [ HOpUIOMHAS TEXHOJOTHS. MOHOKJIOHAIBHBIC aHTHU-
tena (MkAT). IIponenypa nonydyeHuss MOHOKJIOHAIbHBIX aHTuTeN. [lpu-
MEHEHUE MOHOKJIOHAIBHBIX aHTUTEN. [loaXoabl 415l MOTydeHUs] MOHOKJIIO-
HanbHbIX aHTUTEN. [Ipenmaparet MKAT (Mabtepa u I'epuentun). Kitonupo-
BaHue XUBOTHBIX. Mctopus metona (pabotsl bpurrca P., Kunra T., ['ep-
nona JIx., Cnenuopoit JILA., Jlabarsa H.B., TI'azapsa K.I'., Mak-I"pata
Hx., Conrepa [l.). KnonupoBanue wmiekonurarommx. MeToabl TpaHC-
IJaHTaluu saep. TpaHciaHTanus SMOPUOHOB (OTOOP JOHOPOB, MPOBE-
JICHUE CYTNEpPOBYJISILIMM, CIIOCOOBI W3BJICUCHHUS 3MOPHOHOB, OIICHKA M-
OpHOHOB).
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OcHOBHbIE TepMHHBI W NOHATHSI. PECTPUKTA3a, XHUMEpPa, KJIOH,
ruopugomMa, MUEJIOMHas KjeTka, JUMQOIUT, OsacTomepa, OJacTOIUCTA,
KPHOKOHCEpBAIMs, AMOPHOH, SHYKJICHPOBAHHHAS 3WIOTa, IPOHYKJEYC,
MapTeHOreHe3, THHOTeHE3, aHApOreHe3, TPAHCIUIAHTAIllMs, OBYJISAIMS, Ka-
ManuTaIys, aKpocoMma, CIepMaTO30HuJ, SHIEKIETKa, dMOPHOH, JOHOP,
(bOIUKY T, SPUTPOIIHT.

Bonpocs! 111 caMonpoBepKH

1. Kak nenaroT nepecajku XpoMOCOM U sJIep Ha KJIETOYHOM ypOBHE?

2. Ha xakux cTagusix pa3BUTHUS YMOPHUOHOB BO3MOXHO UX YCIIEIIHOE
pa3/iciCHUE Ha MOJOBUHKHU C MOJYYEHUEM TOTOMCTBA?

3. Urto mpexacrasisieT coboil xuMepHoe XUBOTHOE? KakoBbl ycnexu
MOJIYYEHUS XUMEPHBIX )KUBOTHBIX OJHOTO BHJA IyTeM OO0bearHEHUs OJia-
CTOMEPOB Pa3HbIX IMOPHOHOB?

4. BO3MOXHO JM TOJIy4EHHE XUMEpP OT OOBEIUHEHHUS YacTeh IM-
OpHOHOB pa3HbIX BUAOB? ECTh M ycrnexu B 3TOM 00J1aCTH KJIETOYHOMN WH-
KeHepuu?

5. Uto Takoe MOHOKJIOHAJIbHbIC AHTUTENA, KAKOBBI METOJbI UX TO-
Ty4deHus?

6. B kakux 005acTsIX MOXXHO HCIIOJIb30BaTh MOHOKJIMHAJIbHBIC aH-
THUTENA, C KAKOU LEIbI0?

/. Yrto Takoe rudpuabl? KakoBo UX MpakKTUYECKOE NPUMEHEHUE?

8. HazoBute MeToabl U3BICYCHUS SMOPHUOHOB.

9. B "em cocTouT mpuHUIUN MeToAa TpaHcIuianTanuu? KakoBo ero
MPaKTUYECKOE 3HAUCHHE JIJISI pa3BEACHUS )KUBOTHBIX ?

10.Yto o3HauaeT TEPMHH «KamamuTaius crepmaTo3ousioB»? Kakwue
M3MEHEHUS TPOUCXOIAT B CIIEPMATO30U/I€ BO BpeMs KararuTalum?

11.Kakoe npakTH4eCKOe U Hay4YHOE 3HAYCHUE UMEET METO] OILIO0-
TBOPCHUS SHIEKIIETOK BHE opranu3ma (in vitro)?

12.Ha3zoBHUTEe OCHOBHBIE 3Tambl TEXHOJOTHH TPAHCIIAHTALIMH HSM-
OpHOHOB.

13.Kakwne TpeboBaHus NPEeabIBISIOT JOHOPaM IIpH UX 0TOOpe?

14.Kakue CyliecTBYIOT METOAbI OLICHKH KauyeCTBa SMOPHUOHOB?

15.Ha3oBuTte ciocoObl XpaHeHusi SMOPHUOHOB.

16.Kak BiusieT UMMYHHasi CUCTeMa JOHOpa M pElUNUeHTa Ha d(-
(eKTUBHOCTH TpaHCIIaHTAUKA SMOPUOHOB?
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Hanobouomexnonozuu

IIpencraBnenuss 0 HaHOTEXHOJOTHAX. VICTOpUS HMCIIOJIb30BaHUS Ha-
HOTeXHOJOoTHH. HaHOTEXHOIOTUN B MEAUIIMHE U OMOJIOTHH (JICKapCTBEH-
HBIC TIperapaThl HOBOTO MOKOJICHUS, KOHTEUHEPHI ISl apECHON JOCTABKHU
JIEKapCTB B KJIETKU-MUILICHH, MEMOpaHbl C HaHOMOpaMH, (yJIJIEpEHOBBIC
HaHOC(Ephl, MATHUTHBIC KUJKOCTH, MArHUTHBIE HAHOYACTHUIIBI, HAHOBAK-
1MHBI). HaHOTEeXHOIOTHH B CETbCKOM XO35HUCTBE (00€33apa’kMBaHHUE BO3-
ayXa W pa3IuyHbIX MaTEepPUAJIOB, CTUMYJISLMSA POCTAa pACTCHHH, JeUeHHUE
KUBOTHBIX, YJIy4IlIEHHE KadecTBa KOpMOB). OCHOBHBIE HamNpaBJICHUS pa3-
BUTHS HAaHOOMOTEXHOJOTHH (TIOAXOJl «CBEPXY BHH3Y», «MOKpas HAHOTEX-
HOJIOTHS», HAHOMEXaHU3MbI, HAHOPOOOTHI.). BO3MOKHBIE PHCKH, CBSI3aH-
HbIC C HAHOOUOTEXHOJIOTUEH.

OcHOBHBbIE TEPMHUHBI M TMOHATHUSA. HAHOTEXHOJIOTHS, HAHOYACTHUIIbI,
HaHOPOOOTBHI.

Bomnpocsl 111 camonpoBepku

1. HazoBute pazMepbl 00bEKTOB, HCTIOIB3YEMbIX B HAHOTEXHOJIOT USIX.

2. Kakue BubI HAHOTEXHOJIOTHH SIBJISIFOTCS CAMBIMH IPEBHUMU?

3. Kak ucnonb3yroTcs HAHOTEXHOJIOTUY B MEIUIIMHE?

4. PacckaXxuTe 0 HAHOTEXHOJIOTUAX B CEJILCKOM XO35UCTBE.

5. Urto npeacTasisier coboit 1aboparopus Ha yure?

6. Kak ncrnonap3yroTcsi HAHOMaHUITYISITOPOBBI?

7. Pacckaxute 0 BO3MOXKHBIX PUCKAX, CBSI3aHHBIX C UCIIOJIH30BaHUEM
HAHOTEXHOJIOTHH.

(Depmenmbl 6 OuomexHono2uU U UX wmnoﬁwlwauuﬂ

OcHoBHBIE KJIacChl (HEpMEHTOB (OKCHUIIOPEAYKTa3bl, Tpacdepassl,
IUApOa3bl, JUa3bl, U30Mepasbl, JUraszbl). ['pynnsl pepMeHTOB U UX MPHU-
MEHEHHE (AMUHOJIMUTHYECKUE, MPOTCOJUTUYECKUE, TMEKTOIUTUYECKUE,
LEJUTIONIONUTHYECKHUE). DaKkTOPhI, BIMSIIONINE HA CKOPOCTh (DEPMEHTATHB-
HBIX peakiuil (KoHUeHTpauusa pepMeHTa, KOHIEHTpalluu cyocTpara, TeM-
neparypa, pH). benkopas unxenepusa. Ummoounuzanus ¢pepmenton. Ho-
CUTEIH JIJI1 UMMOOUIN30BaHHBIX (DEPMEHTOB (OPraHUYECKUE MOJTUMEPHBIE
HOCHUTEJIM, CHHTETHYECKHE MOJMMEPHBIE HOCUTENN, HOCUTEIN HEOpPTraHu-
yecko mpupoabl). Metonbl mMmooOmnu3anuu (pepmentoB (Puszndeckas
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UMMOOUIU3AIMS — aJICOPOIMS Ha HEPACTBOPUMBIX HOCUTENSIX; BKIIOUEHUE
B TOpPBI TeJisl; MPOCTPAHCTBEHHOE OTJeiIeHUuE (epMEeHTa OT OCTAJIBHOTO
o0beMa peaKMOHHON CMECH C MOMOIIBIO MOTYNPOHUIIAEMON MEPETOPOI-
K1 (MeMOpaHbl); BKJIIOYEHHE B JBYX(a3HYI0 pEaKIMOHHYIO Cpeidy, TIe
(bepMEeHT pacTBOPUM U MOXKET HAXOJUTHCS TOJBKO B OJHOUW M3 3TUX (a3.
XUMHUYEeCKass *UMMOOMIH3AINs — UMMOOMIM3alHs HA HOCUTENSAX, HECYIIHNX
TUAPOKCUTPYIIIBI, UMMOOMIN3ALUsI HA HOCUTENSAX, HECYIIUX aMUHOTPYII-
Ibl, UMMOOWIN3alIUsI HA HOCUTENSAX, HECYIIUX CYIb(PrUApPUILHBIC TPYII-
nbl). [IpuMeHeHne UMMOOUITN30BaHHBIX (DEPMEHTOB.

OcHOBHbIE TEPMUHBI U MOHATHUSA: epMEHT, pepMeHTep, OenKoBas
WHXXCHEepUs, ”MMOOMIM30BaHHbIE (DepMEHTHI, aMMIIa3a, THUApoja3a, aHa-
3po0OBI, a3POOHI.

Bomnpocsl 111 camonpoBepku

1. Kakue npenmyiiecTBa UMEIOT UMMOOWIN30BAHHbIE (PEPMEHTHI B
CPaBHEHUH CO CBOOOJAHBIMH MOJIEKYJIaMU?

2. KakuMu mokazaTessiMu XapaKTepU3yeTCsi aKTUBHOCTH (hepMeH-
TOB?

3. Urto Ttakoe xonmohepMeHThI, KOPepMEeHTHI, KOGaKTOPhl U MPOCTE-
TH4Yeckue Tpynmsl? [IpuBeauTe npuMepsl.

4. UYto 03HAaYaET TEPMUH «a0COIOTHAS ONTHYECKAs CIEU(PUIHOCTD
(depmMeHTa», B 4eEM 3TO BbIpaxkaercs?

5. UTo Takoe KOHKYPEHTHBIE U HEKOHKYPEHTHbIE MHTUOUTOPBI (hep-
MeHTOB? [IpuBeauTe mpuMepHl.

6. HazoBuTte 3a1a4u MHKEHEPHON YH3UMOJIOTHH.

/. Kakue HOCHUTEIM MCIOJB3YIOTCA i UMMOOWIM3aluu (pepMeH-
TOB?

8. VYkaxute MeTo/1bl UMMOOUIN3ANU (EPMEHTOB.

9. KakoBo nmpuMeHEHHE UMMOOMIN30BaHHBIX (DePMEHTOB?

10. HazoBwute kiacchl GepMEHTOB.

11. Kakue ¢epMeHTHbIE Tpenaparbl UCHONb3YIOT MPU KOPMIIECHUU
Pa3IMYHBIX TPYIIl CENbCKOXO3IMCTBEHHBIX KUBOTHBIX C LEJbIO YITydllle-
HUSA IEPEBAPUMOCTH KOPMOB?

12. Jlng yero He0OXOAMMO MPUMEHSTH (PEPMEHTHBIE MpenapaTsl MpU
CUJIOCOBAHMM O00OBBIX TPaB, KAPTO(DEIIst U COJIOMBI?

13. B ueMm 3akmrouaercss OMOJOrHuYecKkoe aeucTBue (HEpMEHTHBIX U
MUKPOOHBIX MPEnapaToB, UCMOIb3YEMbIX B )KUBOTHOBOJCTBE?
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buocencopuol u ououunwvi

buocencopsl. IIpuHuunel KOHCTpyupoBaHus OuoceHCOpOB. PasHo-
BUJITHOCTh OMOCEHCEpOB W HX MpuMeHeHHe. DepMeHTHbIE OMOCEHCOPHI
(pepmenTHBIE 2JIEKTPOBI, (PEPMEHTHBIE MUKPOKAJIOPUMETPUUECKUE JaT-
YUKW, OMOJIATYMKU HA OCHOBE XEMHU- U OMOJIFOMUHECIICHITUH ). KitleTouHbie
ouocencopel. buouunsl. buounn wu npuHnun ero padotel. JHK-
MUKpOuuIibl. benkoBbie 6nounmnsl. [I[pumMeHeHne 6MOUUIIOB.

OcHOBHbIE TEPMUHbI U MOHSITHA. OMOCEHCOP, OMOYMII, XEMHITIO-
MHHECIICHITNS, OMOTIOMHUHECIICHITHS.

Bonpocsl a5 camonpoBepKku

1. OOBsAcHUTE, YTO MPEACTABIAIOT COO0I OMOCEHCOPHI.

2. HazoBute coenuHeHUs, ABIAIONIUECS OMoOMaTepuaIoM s Moiy-
YeHHsI OMOCEHCOPOB.

3. PacckaxuTe 0 MpUHITUIIAX KOHCTPYHPOBAHUS OMOCEHCOPOB.

4. HazoBute THUMBI OMOCEHCOPOB, HanbOOJee MHUPOKO MTPUMEHIEMBIC
B HAPOJIHOM XO35IUCTBE.

5. Uro mpexncraBisgeT coOoi OMoUM, s Yero OH IpeIHaA3HAYCH?

6. JlaiiTe XapaKTepUCTUKY pa3HOBUIHOCTSM OUOYHUIIOB.

7. B xakux cinydasx npumensitotr JJHK-mukpouuribr?

IKor0cuueckas OuoOmexHo102us

3ajmaun 3KOJIOTUYECKOW OHMOTEXHOJIOTUU. BHOTEXHONOTHS OYUCTKH
CTOYHBIX BOJ. buonorndeckoe norpedsenue kuciopoja (bIIK). AspoOHas
nepepaboTka O0TXO0JI0B (B MPUCYTCTBUHU KUCIOPOAA). DKCTEHCUBHBIE METO-
16l ¥ MHTeHCHBHBIE criocoObl. Koaddumment 3oorneitnoct (K,). Koad-
¢uiuenT mporo3oiiHocTH K, ASpOTEHKH (IOCTOMHCTBA U HEJOCTATKH).
[lepkonsitnonubie GuabTphl. YioButenb CaliMona Xaptiau. OKCUTeHATOp
Hoppa OnuBepa. AHa3poOHOE pa3iokeHue (Kucias U METaHOBasl CTaauu
npoiiecca Opoxenus). @a3pl METAaHOBOTO OpokeHUs. V3BieUeHue MmoJie3-
HBIX BEIIECTB (U3 BOJbI, OTXOJ0B CEIbCKOXO35IMCTBEHHOTO ITPOU3BOICTBRA. )
broouncTka ra3zoBO3MyIIHBIX BBIOPOCOB. BHOTEXHOJIOTMU W TOJyYEHHE
meTauioB. bakrepuanpHoe BhlenadynBanue. OdoraneHue pya 1 KOHIEH-
TpaToB. buosHepreruka. Kcenoonoruku u ux Ouomerpanaius. buopeme-
T ALHS.
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OcCHOBHbIE TEPMHMHBI M MOHSATHS: a3pO0bI, aHA’POOKI, MOJS OPO-
IICHWS, PECHUTYATHIC, KTYTUKOBBIC M COCYIIHE WH(Y30pUU, OHOTPYIHI,
aKTUBHBIN W, OMOILIEHO3, a3POTEHK, 300TJIel, MUKPOOPTaHU3MBI, THAPO-
au3, OuWoras, METaHOBOE OpOXKEHHUE, CAPKOIOBBIC, MEPKOIAIUOHHBIC
GuIBTPHI, OMOPUIBTPHI.

Bonpocsl A camonpoBepKku

1. HazoBure o0uue nmokasaTeian 3arpsa3HeHHOCTH CTOYHBIX BOJ,.

2. Kakue crnocoObl onpeieneHus OpraHMueCKUX BEIIECTB B CTOYHBIX
BOJIaXx HanOoJjee MUPOKO UCTONB3YIOTCA? JlaiiTe MX XapaKTepHUCTHKY.

3. B dem cocTosT mpeuMyllecTBa M HEJIOCTAaTKH OMOXUMHUYECKUX
CIIOCOOOB OYMCTKH CTOYHBIX BOJ?

4. HazoBuTe W oOxapakTepu3ylTe TpyHIbl a’poOHBIX IPOIIECCOB
OMOOYHCTKHU.

5. Uto mpeacraBisieT cOO0M aKTUBHBIA WIT?

6. B dem mpeumyIiecTBa U HEJOCTATKU NEPEPabOTKH OTXO0B C TO-
MOIIBIO aKTUBHOTO MJia?

7. Kakue knacchl IPOCTEUIIINX BCTPEYAIOTCS B AKTUBHOM HJjie?

8. Uro nokasbiBaeT k03 (punneHT nporo3oitHocTH Ky?

9. HazoBuTe BUIBI a9POTEHKOB.

10. B yem COCTOUT MPUHIIUI «TICEBAOCKUKEHHOTO CIIOS»?

11. W3o0pa3ute cxeMy 3KCTpakIuu OeIKa U3 uia.
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BOITPOCHI K BBIITOJITHEHWIO KOHTPOJIBHOM PABOTHI

1. Omnwuimmre ciocod moJydeHus ApoxoKer Saccharomyces cerevisiae.

2. OnuuuTe HTanbl NOJTyYeHUS] THOPUTHBIX KIETOK.

3. CocraBbTe 00I1IYyI0 CXeMY IMOJTy4YeHUs] THOPUIOB Ha OCHOBE MHeE-
JIOMHBIX KJIETOK 1 UMMYHHBIX JTUM(OIUTOB.

4. CocTaBbTE CXEMY CYNEPOBYJISILIMMU Y KOPOB.

5. OnuimuTe MeToJ HEXUPYPrHUeCKOM mepecajku 3IMOPHOHOB
KPYITHOT'O POraToro CKoTa.

6. OnummTe OCHOBHBIE ATAMbI MOJTYYECHHS TPACTEHHBIX )KUBOTHBIX.

7. CocraBbTe ¥ onummuTe cxeMmy kionuponanus JTHK.

8. Onummure w™etoa BBeAeHus uyxepognod JIHK B kierTky-
pEeUUNUEHT (TpaHCAYyKIUs, TpaHChOopMaLus, TpaHCPEKIIHs).

9. U3 1 T MOPKOBH MOXXHO M30JIMPOBaTh | T BUTamMuHa B, (pubdbod-
naBuH), u3 1 T neyenu — 6 r. ['pud Eremothecium ashbyii npu BeIpanuBa-
HUM Ha | T MUTATEIbHOM CMECH CIIOCOOCH CUHTE3UpoBaTh 25 Kr. CKOJBKO
MOKHO TOJIY4uTh pubodaaBuHa u3 96 T MOPKOBH, NEUYECHU U B PE3yJIbTATE
xku3HenesaTenpbHocTn rpuba Eremothecium ashbyii Ha takom ke oObeme
IIATATEILHON CMeCH?

10. B pe3ynbTate OOBIYHOTO XHUMHUYECKOT'O OKHUCICHUS MHHEpasa
XaJIbKOMMUPUTA (MPOMBIIIJICHHBIM HCTOYHUK MEIHM) H3BJICKAIOT TOJBKO
18 % munepana. baktepuu 3a Takol ke Cpok u3BIEeKalT 98 % merasna.
Ckonbko meau Oynet uzBiieueHo U3 100 ThIC. T XalbKONMUPUTA XUMUYE-
CKHM cIocOOOM oKuciieHust? bakrepusmu?

11. TIpoTerH KOPMOBBIX IPOXIKEH OOrar HE3aMEHUMBIMU aAMHUHO-
kuciaotamu. B 1 kr cogepxurcs 35-42 r nu3uHa, uto B 10 pa3 Oosblie,
yeM B oBce U situmeHe. CKOJIbKO MOTPeOyeTCs KUJIOTPaMMOB IPOXKIKEH,
yTOOBI MOTY4UTh | T MM3nHa? A OBCca U TUMEHs?

12. 3eneHbie BOAOPOCTHU SIBISIOTCS JEHIEBBIM UCTOYHUKOM OEJKOB,
KUPOB, BUTaMUHOB. B SImoHuM, pa3MHOXasi B MPECHBIX BOJOEMAaX OJIHO-
KJIETOYHYIO BOJIOPOCIIb — XJIOpEILTy, osny4daroT 16 T 6enka ¢ 1 ra. C takou
e TUIOIIAM TPABSIHOTO MOKPOBAa MOKHO B3ATh 673 Kr Oeika, ¢ MOCEeBOB
apaxuca — 471 xr. CpegnecyrouHass HopMa Ha OJHOTO yenoBeka 100
Oenka. PaccuuTaiiTe, CKOJIBKO YEJIOBEK MOXKHO «HAKOPMUTHY» C¢ | ra mio-
aau JaHHBIX KYJIbTYP.

13. Ha 1 T pazmaraemMoro opraHuyecKkoro BeEIeCcTBa IOJY4YarT B
cpeaaeM 400 kybomeTpoB rasza, coaepkanue merada 60-80 %. Ckoibko
KyOOMETpPOB ra3a MO>KHO MOJIY4YUTh U3 3,5 T OpraHuyecKoro BeuecTna?
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14. Kaxnapiii u3 oprann3moB Ha 500 Kr CBOE MaccChl 3a OJIHU CYTKH
MIPOU3BOJIUT CIIEAYIOIIEe KOTMUYECTBO HOBOOOPA30BAHHOIO O€JKa: KOpoBa —
0,5 xr, cost — 5 kr, Apoxoku — 50 T. Bo ckoJbKo pa3 0oJjbliie Oeaka CIo-
COOHBI TPOIYLIUPOBATH JPOKIKEBBIC KIETKHU?

15. B KOpMOBBIX APOXKKAX COIACPKUTCS THAMUHA (BUTaMHUH B;) B
cpeanem 12,5 mr/kr, B peiOHOM Myke 0,9 mr/kr, ropoxe 6,8 mr/kr. CKoJb-
KO THamMHuHa OyaeT conaepxaTbcs B 1,7 T KOPMOBBIX APOAOKEH, PHIOHOM
MyK€, Topoxe?

16. B nmposxkax, BBIpAIlIEHHBIX Ha SYMEHHBIX 3aTOpax, COJEPKHUTCS
oenka — 50,0 % wu 3,2 % KupoB; BHIpAIICHHBIX HA Mejnacce — Oenka —
44,5 % u 5,2 % xupoB, Ha rugponuzatax — 53,0 % u 2,2 % cooTBeTCT-
BeHHO. Kakoii crioco0 BeIpaliuBaHus Apoxokei Hanoonee 3pdhexTuBeH?

17. TlepcneKkTHBBI T€HHOW HHXEHEPUU B >KMBOTHOBOJICTBE U BETE-
pUHApUH.

18. BbruoTexHOJIOrHYecKre METOAbl YCKOPEHHS CEJICKIIMd B JKUBOT-
HOBOJICTBE.

19. Knerounas MHXKEHEPHUS — MEPCTIIEKTUBBI PA3BUTHA.

20. TexHONMOTHS KYyJIHTUBHPOBAHMS KUBOTHBIX KJIETOK — ACIICKTHI
MPaKTUYECKOTO TPUMEHEHUSI.

21. Onuimute crnocod MmoaydeHus KOPMOBOTO OeKa U3 BOJOPOCIE
1 MUKPOCKOTIMYECKUMA TPHUOOB.

22. T'eHeTnyeckas MHXCHEPHS B ’KUBOTHOBO/ICTBE.

23. HanotexHojioruu B MeIUIIMHE U OWoornu (JIEKapCTBEHHBIE Tpe-
napaThl HOBOT'O TTOKOJICHWS, KOHTEHHEPHI JIJIS aJJpeCHOM JTIOCTaBKH JISKAPCTB
B KJIETKU-MUIIIEHU, MEMOpaHbl C HAHOMOpaMH, (PyJIepeHOBbIE HaHOC(HEPHI,
MarHUTHBIE KUJKOCTH, MarHUTHBIE HAHOYACTUIIbI, HAHOBAKIIUHBI).

24. buoyun ¥ NPUHIKUII €r0 pabOTHI.

25. OcobeHHocTH OMOCHHTE3a OEJIKa )KUBOTHBIX.

26. HWcnonb3oBaHUE NIPOCTEUIINX B OMOCHUHTE3aX.

27. Pa3zHOBUIHOCTH OMOCEHCEPOB U UX TPUMEHEHHUE.

28. buocencopsl. [IpuHIUIIEI KOHCTPYHUPOBaHUSI OMOCEHCOPOB.

29. CocraBbTe CXeMy MOJTYUYECHUS XUMED.

30. OcHOBHbBIC HampaBJEHUS Pa3BUTHUS HAHOOUOTEXHOJOTHH (MOJ-
XOJl «CBEpPXY BHHU3Y», «MOKpasi HAHOTEXHOJIOTHS», HAHOMEXaHU3MbI, HaHO-
pOOOTHI).

31. Oxkpyxaromias cpesia 1 OMoTexHonorus (6e30TX0IHbIE TEXHOJIO-
TUN).

32. buortexHonorunueckas 3Hepreruka. [Inanranuu roproyero.

33. buorexHos0rNs B )KUBOTHOBOJICTBE.
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34. TlonyueHue HOBBIX JIEKAPCTBEHHBIX MPENApaToB C MOMOIIBIO
OMOTEXHOJIOTUH.

35. Ilonydenue, MEpCHEKTUBBI HCIOJIB30BAHUS XHMEPHBIX Opra-
HU3MOB.

36. ['mbpumoMHas TEXHOIOTHA.

37. IlonydeHue BaKIIMH METOJaMU OMOTEXHOJIOTHH.

38. IlonmyueHue TpaHCTEHHBIX )KUBOTHBIX.

39. IlonyueHue HOBBIX MUIIEBBIX MPOIYKTOB U JOOABOK.

40. TlonyyeHue KaJIyCHOM TKAHHU.

41. TexHOJOTHUs MOJTYYECHUS] MOHOKJIOHAJIBHBIX aHTUTEN.

42. TlepcrieKTUBBI UCTOIB30BaHUSA THOPUAOB B JKMBOTHOBOJICTBE U
BETEpUHAPHUH.

43. TpaucrinanTaiuu SMOPHOHOB B )KUBOTHOBO/ICTBE.

44, buoTexHOJIOTMYECKas YHEPIreTHKA.

45. TlonyyeHue TOpOYNX MaTEPUATIOB C MOMOIIbIO OMOTEXHOJIOTHH.

46. TexHojorus KyJIbTUBUPOBAHUS IN VItrO )KUBOTHBIX KJICTOK H OM-
OpHOHOB.

47. Texuomorust OMOCUHTE3A AaHTUOUOTHUKOB [JISI CEJILCKOI0 X035 M-
CTBaA.

48. TexHoyOTrUs MOMYyYEHHUSI TPUOHBIX YHTOMOIIATOTEHHBIX Tpernapa-
TOB.

49. UmmynodepmenTHbI aHanmu3. OCHOBHBIE METOAbI U MapKephI
MMMYHO(EPMEHTHOTO aHAJIMN3A.

50. Merarenes ¥ METOIbI BBIACICHUS MUKPOOPTaHN3MOB-MYTaHTOB.

51. TexHonorus noixy4deHus: L-rmyTaMrMHOBON KUCHOTHI.

52. Texunonorusi monydeHus L-tpunrodana MuUKpoOOHMOIOTHYECKUM
CHUHTE30M.

53. KonctpyupoBanue mraMMOB POIYIIEHTOB EPBUYHBIX METa00-
JIUTOB.

54. TexHomorusi OMOCUHTE3a OaKTEPUATIBHBIX YA0OpECHUH.

55. MHoroo6pa3ue OMOTEXHOJIOTHYECKUX MTPOLIECCOB.

56. I'mbpuanzanus 3yKapuoOTHIECKIX MUKPOOPTaHU3MOB.

S57. buocuHTE3 COMaTOTPONMHA, UHCYJIMHA, BaKIIMH HA OCHOBE TI'€H-
HOW MHKECHEPUHU.

58. I'myOuHHBIN METOA KyJIbTUBUPOBAHUS MPOIYLIECHTOB (hEPMEHTOB.

59. MeTroasl TeHETHYECKOTO KOHCTPYMPOBAHHMS MHUKPOOPTaHHU3MOB
in vitro.

60. TexHomorus monydeHus L-au3MHA W KOPMOBBIX IpEIapaToB Ha
€ro OCHOBE.
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61. TexHomorus MPOU3BOACTBA (EPMEHTHBIX MpemapaToB.

62. KoncTtpyupoBaHue IITaMMOB-TIPOAYLIEHTOB HWHTEP(HEPOHOB Ue-
JIOBEKa.

63. AspoOHble U aHadpOOHBIE MPOIIECCHI OYUCTKH CTOYHBIX BO/I.

64. MukpobOuosorudyeckass TpaHchopmalus TeTePOLMKINYECKUX
COCIMHEHUN.

65. MeToabl CIUSHUS MPOTOIUIACTOB, UX BO3MOXKHOCTU M TEPCIEK-
THBBI UCTIOJIB30BaAHUS.

66. Mukpobuonorudeckas TpaHcopmalus CTepOUIOB.

67. OCHOBHbBIC TPUHIUIBI MTPOMBIIIJIEHHOTO OCYIIECTBICHUSI OHO-
TEXHOJIOTHYECKUX MPOIIECCOB (MUTATENbHBIEC CPEIbl, (PepMEHTALINSI, BbI/IE-
JICHUE U OYHMCTKA MPOJTYKTOB H T.1I.).

68. TexHomorus OMOCUHTE3a AMUHOKHUCIIOT.

69. Dxosiorudyeckue npooIeMbl MPOMBIIIIIEHHON OMOTEXHOIOTHH,

70. TexHOJOTHS MPOU3BOJICTBA OCITKOBBIX BEIIECTB U JIUITHUJIOB MHUK-
POOHBIM CIIOCOOOM.

71. Tlomy4yeHrne KOPMOBBIX IPOXIKEW, OOOTAIIEHHBIX C MOMOIIBIO
npolecca pepmeHTanuu, TBepAaodazHas GepMeHTaIHs.

/2. BUOTEXHOJIOTHUS TTOTYyUYEHUS aHTUOMOTHUKOB.

/3. BbUOTEeXHOJIOTHUS MTOTYyYEeHUS] AaMUHOKUCIIOT.

74. brOTexXHOJIOTHUS MOTyYeHUs (EPMEHTHBIX IMPEapaToB.

/5. buoTtexHoi0rMs NOJy4eHus NECTULIUIOB.

/6. BHOTEeXHOJIOTHS MOTYyUYEHUs caxapo3aMeHUTEEH.

77. CriocoObI OUMCTKH CTOYHBIX BOJI.

/8. buoreotexHomorus (MeXaHU3Mbl OaKTEPHAIBHOTO OKHCICHUS,
BBIIIICJIAYMBAaHUE METAJIOB).

79. KynbTHBHpOBaHHME PACTHTEIBHBIX KJIETOK M TKAHEH.

80. IlomyueHue BTOPUYHBIX METAOOIUTOB.

25



TEPMUHOJIOT MYECKHI CJIOBAPDH

AMMHOKHCJIOTBI — CTPOUTENIbHBIE OJI0KM OenKkoB. M3BECTHBI COTHU
aMUHOKHCJIOT, HO B Oelikax 0OHapykeHO TobKOo 20.

AHa3p00 — opraHu3M, CIOCOOHBIHN KUTh B OECKUCIOPOAHOM cpeie.

AHTHOMOTHK — BEILECTBO OHMOJIOTMYECKOTO IIPOMCXOXKICHHUS, CIIO-
coOHOe yOMBaTh MUKPOOPTAHU3MbI WJIM YTHETATh UX POCT, & TAKKE POCT
3JIOKAYE€CTBEHHBIX OIyXOJIEH.

AHTHKO/JIOH — TPyNIa U3 TPEX OCHOBAHUN, KOMIIJIEMEHTApHAS KOJI0-
ny B uPHK. 3anumaer pukcupoBanHoe nomnoxenue B mosiekynie T-PHK.

A3popuabTpbl — OUOJIOTUYECKUN (UIBTP JJII OUYUCTKHA CTOUYHBIX
BOJI CO 3HAYMTEILHOM BBICOTOM (TOJIIMHOM) (PUIABTPYIOIIETO CI0S U yCT-
POMCTBOM JII NMPUHYIUTEILHON BEHTWIALIMH, OOECIEYMBAIOIIUM OOJIb-
IIYI0 OKUCIUTEIBbHYIO MOIITHOCTh a3pOo(HIIbTpA.

A3po0bl — OpraHM3Mbl, CIIOCOOHBIC KUTh JIUIINL B Cpeje, COAepkKa-
el CBOOOIHBIN MOJICKYIISIPHBIN KUCIIOPO,.

buora3s — roprounii ra3, mOIy4acMbli U3 TBEPIBIX U KUIKUX OTXO-
0B (KMBOTHOBOJYECKUX OTXOJOB, TOPOJACKMX CTOYHBIX BOJ U T.1.), a
TaK)Xe MpU COpaKMBAHUM CIICIMAIBHO BBIPAIICHHBIX BOJIOPOCIEH U APY-
I'MX OPTaHU3MOB C OBICTpPOpACTYIIEH OMOMACCOil.

buoouucrka — ygajieHue MOCTOPOHHUX WM BPEIHBIX areHTOB W3
BO/JI U TIOYB C MMOMOIIIBIO )KUBBIX OPTaHU3MOB.

buosornyeckn akruBHble BemecTBa (bAB) — BemiecTBa, Beipada-
THIBAEMBIC KUBBIMU OPTraHU3MaMHu U CTUMYJMPYIOIINE WX Pa3BUTHE WU
GyHKIUU.

buosiornyeckuii GuabTp — COOpyKEHUE JJIs1 OUOTOTUYECKON OUH-
CTKH CTOYHBIX BOJI, IOCTPOCHHBIC HA MPUHIIHUIE MOCTEIEHHOTO MPOXO0XK-
JEHUSI OYMIIEHHBIX Macc 4yepe3 TOJuly (QUIbTPYIOUIEro Marepuania, Io-
KPBITOT'O aKTUBHON MUKPOOHMOJIOTHYECKOM TIIICHKOM.

bpo:xxenne — aHa’poOHBIH (PEepMEHTATUBHBIA  OKHUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIN MPOLECC MPEBPALICHUS] OPTAHUYECKUX BEIIECTB, IO-
CPEACTBOM KOTOPOI'0O MHOTHUE OPTaHU3MBI MOJIYy4at0T SHEPTrUt0, HEOOX 0 u-
MYIO JJISl UX KU3HEACATECIHbHOCTH.

BekTop — monekyna JIHK, ciocoOHasi K aBBTOHOMHOM peIIMKaIuy 1
BKJIrOUeHUIO uyxkepoaHon JIHK; saBisieTcss HHCTpyMEHTOM I€HHOM HWHXKeE-
HepuH, obecrieunBarouM BKIoUeHue aykepoanor JIHK B kneTky u ee
KJIOHUPOBAHHUE.

Bupycbl — HeklieTouHble QOPMBI KU3HH, CIIOCOOHBIE MPOHUKATH B
ONPEICIICHHBIE KUBBIE KJIETKU U PA3MHOXKAThCS TOJIBKO BHYTPH KIIETOK.
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ButamMuH — HHU3KOMOJIEKYJISIPHOE OPraHUYECKOE BEIIECTBO Pa3jivy-
HOM XMMHUYECKOW MpUPObI, 0Opa3yrolieecs: B >KUBOTHOM OpraHU3ME WIIU
MOCTYMAOIIECE C MTUIICH.

I"'ameTsl — rarjIouIHbIC MOJIOBBIE KJIETKHU (SHUIEKJIETKU U CIIEpMaTO-
30U/Ibl), IPU CIUSIHUM KOTOPBIX B MPOIECCE OIJIOIOTBOPEHUSI 00pa3yeTcs
JTUIUIONUIHAS 3UTOTA.

I'en — cTpyKkTypHas, QyHKIMOHAIBLHO HEAEIUMas €IUHUIIA HACIE/I-
CTBEHHOW HWH(OpMaluM, MNPEACTaBIAONIas COoOO0M Yy4acTOK MOJEKYJIbI
JHK (pexe PHK), konupyromuii cuHTE3 0JHON MaKpOMOJEKYJbI (IOIH-
nentuaoB, TPHK mi6o pPHK). bonbmuHcTBO TeHOB MMeeT PuKCHpPOBaH-
HYIO JIOKAJIM3ALUIO Ha XPOMOCOME, OJHAKO W3BECTHBI U NIEPEMEIIAIOIINAECS
(MUrpupyomme, MOOUIbHbBIC) TEHBI.

I'en-omepaTop — T€H, KOHTPOJUPYIOMHA (YHKIHOHHUPOBAHUE
CTPYKTYPHBIX T€HOB.

I'en-mpomoTop — reH, onpeaesaonil Ha4aJIbHbIA YYaCTOK CHHTE3A,
koHTponupyeT Tpanckpunuuto ¢ JJHK na PHK.

I'eH-peryasitop — reH, KOAUPYIOIINI CTPYKTYpPY penpeccopa, PyHK-
€N KOTOPOTO ABISETCS KOHTPOJIb TPAHCKPUIIIIMU OTIEPOHA.

I'en-cynpeccop — TreH, CINOCOOHBIA MOAABIATH (HEHOTUITHMUECKOE
MPOSIBJIEHUE APYTUX T'€HOB.

I'enHasi MHIKeHEPUA 3aHUMACTCS U3YUYCHUEM BOIMPOCOB BBIACICHUS
Y [IEPEHOCA TEHOB OT OJTHOTO OpraHu3Ma K APYTHM, CO3JaHUEM HOBBIX WU
PEKOHCTPYKIHUEHN CYIIECTBYIOIIMX OPTaHU3MOB.

I'eHeTHYecKkuii KO — cHUCTEMa 3alKCH HACJIEACTBEHHON MHMOpMa-
AU B MOJIEKYJaX HYKIIEMHOBBIX KHCJIOT, OCHOBaHHAas Ha COOTBETCTBHH
00pa3yromuX KOJIOHBI Y€PEeNOBaHUN MOCIEI0BATEILHOCTEN HYKICOTHIOB
B JIHK min PHK amunokucioram 0€1K0B.

I'eHOM — MOJHBIN TarIONAHBIN HAOOP F€HOB WM XPOMOCOM KIIETKHU
UM OpraHu3Ma.

I'eHOTHIT — COBOKYIMHOCTh MMEIOIINX (PEHOTUIIMYECKOE MPOSBIICHUE
T'€HOB, JIOKAJIN30BAHHBIX B XPOMOCOMaX.

I'mOpuauzanmsi COMATHYECKUX KJIETOK — METO] MOJydeHUsl THO-
PUIHBIX OPraHU3MOB U THOPHUIHBIX KJIETOYHBIX JUHUM MyTEM CIIUSHUS
HETIOJIOBBIX KJIETOK.

I'mapoga3sbl — kiacc GepMEHTOB, KaTATU3UPYIOIMIUX PEAKIIUA TH-
poiu3a — pacuIeIUICHUE MOJIEKYJI OPraHMYEeCKOro BEIleCTBAa HA MOHOMEPBI
C TIOMOIIBIO BOJIBI.

I'mcToH — 511000# M3 OCHOBHBIX OEJIKOB, OOpa3yrOIIUX KOMIUIEKC C
JIHK B xpoMocoMe 3yKkapuor.
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I'nd — ogHOKIEeTOUHBIE (Y HU3IIUX TPUOORB) MM MHOTOKJIETOUHBIE (C
OOILIMM JBUKEHHUEM IUTOIIa3Mbl) HUTH, 00pa3yoIIie BETre€TaTUBHOE TEJO
rpuda.

JAHK (ne30xkcupuOOHYyKJIEHHOBAasE KMUCJI0TA) — BEICOKOMOJIEKYJISIP-
HBIN MOJUMEP, COCTOSIIIUN M3 YETBIPEX J1€30KCUPUOOHYKICOTHIOB, Yepe-
JIOBAaHUEM KOTOPBIX KOJUPYETCS FreHeTUYecKasi nHpopmaus.

3arpsisHuTENb — JI000M (PU3HYECKUN areHT, XUMUYECKOE BEIIECTBO
U OMOJIOTMYECKUNA BUJ, MOMAJAONINN B CPEy JKU3HU WM BO3HUKAIOIIUN
B HEU B KOJIMUECTBAX, BBIXOJISIINX 32 PAMKUA OOBIYHOTO CBOEIO HAJIMYMSL.

N3omepa3bl — kiacc (EpMEHTOB, KaTaIM3UPYIOMIUX B KIETKaX
BHYTPUMOJIEKYJISIPHBIE IIEPECTPOUKHU.

N3odepmenTsl — GepMEHTHI ¢ OJUHAKOBON MM CXOJHOM (PYHKITH-
€1, KOTOPBIE KOJUPYIOTCS PA3HBIMHU JIOKyCAMHU OJHOTO M TOTO KE XPOMO-
COMHOTO0 Habopa.

N — TOHKO3EpHUCTHIA OCaJ0K B BOJOEMAX M BOJOCTOKAX, COCTOS-
M U3 CMECH MUHEPAIBHBIX U OPTaHWYECKHX BEMIECTB YaCTO C IMOJAB-
JISIOIINUM Tpeo0iagaHueM OJHOTO U3 HUX.

NHrudouTopsl — BelIECTBA PA3IUYHON XUMHUYECKONW HPUPOABI, IMO-
JABJSIONINE KATAIUTHYECKYI0 aKTHMBHOCTh OTIEIbHBIX (DEPMEHTOB WIIU
(hepMEHTHBIX CHCTEM.

NHcyanH — yHUBepCaJdbHbIA aHA0OJUYECKUH TOPMOH OEJIKOBOIA
MPUPObL, BIpaOaThIBAEMBbIN MOKETYA0UHON KEIE€30M.

NuTepdeponnbl — rpynnbl OIKOB, 00pa3ylOUIMXCsl B KIETKax MpU
BUPYCHBIX MH(MEKIMAX U 00ECIEeUMBAIOIMINX HecHeu(PUIecKuil mpOTUBO-
BUPYCHBIA UMMYHHUTET.

Kara6aan3m — COBOKYNTHOCTh (P€pPMEHTATUBHBIX PEAKLIHI B )KUBOM
OpraHu3Me, HAIPABICHHBIX HA PACHICIUICHUE CJI0KHBIX OPraHHUYECKUX
BEILIECTB-0EIKOB, HYKJIIEMHOBBIX KHUCJIOT, dHUPOB, YIJIEBOJOB, MOCTyNa0-
[IUX C NUIIEH WK 3alaCCHHBIX B OPraHU3Me.

Karanu3aTtop — BelecTBO, U3MeHsOIIEe (Kak MPaBUIIO, YCKOPSIO-
111€€) CKOPOCTh XMMUUYECKON pEaKInH.

Ki1oH — rpynna reHeTu4eCKd UACHTUYHBIX KJIETOK, 00pa3yromuxcs B
pe3yJibTaTe BETeTaTUBHOI'O Pa3MHOKEHUS OJHOTO OOIIEro mpeakKa.

Koaupyromas nens — uens /JJHK, mocienoBarenbHOCTH KOTOpOM
nneHrnyHa nPHK.

Komon — rpymnma w3 Tpex CMEXKHBIX HYKJICOTHIOB B MOJICKYJE
MPHK, 1160 koaupyromas oaHy W3 aMHUHOKHUCIIOT, TU00 00O3HadaroIas
KOHEI] CHHTE3a OeJIKa.
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KocMuabl — nia3mMuibl, cojiepaiiue BCTPOCHHBIM cOC-y4acTok ¢a-
ra A, onaromaps yemy miasmuanas JJHK moxker ObITh ymakoBasa in Vitro B
000J104UKy (hara.

KoMmjieMeHTapHOCTh — CBOMCTBO HYKJICOTHIOB OOPa30BHIBATH
MapHbIE KOMIUIEKCHI ITPY B3aUMOJICCTBUU LIENIEW HYKIIEMHOBBIX KUCIIOT.

Konboranusi — nonapHoe BPEMEHHOE COJMKEHHUE TOMOJIOTUYHBIX
XpOMOCOM, TTPU KOTOPOM BO3MOKEH OOMEH rOMOJIOTUYHBIMH Y4aCTKaMHU.

KodepMeHTBI — HHU3KOMOJIEKYJSIPHBIE OPTaHUYECKUE COCIUHEHHUS
HEOEKOBOM MPUPO/IbI, CIIOCOOHBIE CBSI3BIBATHCA C (PEPMEHTOM MOCTOSIHHO
WJIA BPEMEHHO ISl YYaCTHUS B KATAIU3UPYEMOU PEAKIUH.

Jlunmuabl — )xuponogoOHbIE BEUIECTBA, BXOASIIUE B COCTaB >KUBBIX
KJIETOK M WUTPAIOIHNE BaXXHYIO pOJib (PU3U0JIO0TO-OMOXUMUYECKUX MPOILEC-
cax.

Me3opuibl — OpraHu3Mbl, HOPMAJIBHO CYUIECTBYIOLIME U Pa3MHO-
KaIoIIMecs MpU cpeaHux TemrnepaTypHbix yciaoBusx (20-40 °C). K me3o-
(UIBHBIM MHKPOOpPraHW3MaM OTHOCAT OOJBIIMHCTBO OaKkTepuid, MUKPO-
BOJIOPOCIIEH U IPYTUX MUKPOOPTAaHU3MOB, OOMUTAIOIIUX B IMOYBE, BOJIE, TE-
Jlax dKUBOTHBIX U YEJIOBEKA.

Muesioma — TUHUA OMYXOJIEBBIX KJIETOK, MIPOU3OIIEAIIas U3 JuMQo-
1IMTa, OOBIYHO MPOAYIHUPYET OJUH THUI HEMOTHOIICHHBIX UMMYHOTJIOO0YJIH-
HOB.

Mukpoopranm3Mbl — MeEIbYAUIINAE, NMPEUMYIIECTBEHHO OJIHOKJIE-
TOYHBIE OPTraHU3Mbl, BUJUMBIE TOJBKO B MUKpPOCKOMN. CHOCOOHBI CYIIECT-
BOBAaTh B CAMBIX PA3JIMYHBIX YCIOBUAX. rparoT BakHYIO POJIb B KPYTOBO-
pPOTE BEWIECTB B PUPO/IE.

MoOHOK/IOHAIbHBIE AHTUTEJIA — IJI00YJIIpHbIE OCJIKU, CUHTE3UpYe-
MbI€ THOPUIOMaMH, KOTOPHIE MOJYyYEHBI TyTEeM CIUSHUS B-TUMQOIUTOB C
KJIETKAMUA MUEIIOMBL.

MyTtaren — ¢u3n4YeCKUl, XUMUYECKUN WM OMOJOTMYECKUN areHrT,
YBEJIMYUBAIONIUN YaCTOTY BOSHUKHOBEHUS] MyTaIUH.

MyTaHT — KJIETKa WIK OTAEIbHBINA OPraHu3M, XapaKTepU3yIOLIUNCs
U3MEHEHHUEM BbI3BAHHBIM MYTAIUSAMU.

OHKoOreHbl — reHbl, KOAUPYIOIINE OENKH, CIIOCOOHBIE BBI3BATH 3J10-
KaueCTBEHHYIO TpaHC(HOPMALIUIO KIETOK 3yKapUOT.

IIpoayueHTBhl — OpPraHu3Mbl, CiIYy)Kallde HWCTOYHUKOM IOJYYEHHS
KaKuX-JIMOO BEIECTB, UCTIOIb3YEMBIX YETOBEKOM.

IIpokapuoThl — NPOCTEHIINE OJIHOKJIETOUYHBIE OpPraHU3MbI (OakKTe-
pUU U CUHE3EJIEHBIE BOJIOPOCIIN), HE UMEIOLIUE SIACPHOM MeMOpaHbl U OK-
PY’KEHHBIE 3JIEMEHTAPHBIMU MeMOpaHaMU OpraHelll; TeHETUYECKU MaTe-
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pHyal IPOKapUOT PACIIONOKEH B HYKIEOTHIE — TPUMUTUBHOM 3KBUBAJICH-
TE SAJIpa IyKAPHOT.

IleHNIIUJIMH — aHTUOMOTHUK, HAPYIIAIONIUNA OMOCUHTE3 KJIETOUYHOU
CTEHKH OaKTepuil.

Ilnasmuaa — xonsiieBas mosiekyna JJHK, cnocobnas crabmipHO Cy-
IECTBOBATh B aBTOHOMHOM, HE CBS3aHHOM C XPOMOCOMaMH COCTOSIHUHU.

IHponykieyc — KaxxJa0€ U3 ABYX TalUIOWIHBIX SAEP B AUNUEKIETKE B
MEPUOJ MEXKY IPOHUKHOBEHUEM B HETO CIIEPMATO30M/1A U CIUSHUSA SIAED.

IIporeouTuueckue pepMeHTHI (MpoTeasbl) — PEPMEHTHI Kiacca
rUApPOJIa3, KaTaIu3UPYIOT PacCIICIUICHUE MENTUIHBIX CBS3EH B Oenkax u
nenTuaax.

IIpoTreuanbl — CIOXHBIE OEIKH, COJEpxkKallie HEOEIKOBBIM KOMIIO-
HEHT (coeIMHEeHue OeNKa 1 yTieBOJia — TIIUKOMPOTEHUIBI).

IIpoTrennbl — mpocThie OETKH, COCTOSIIUE U3 OCTATKOB aMHUHOKHC-
JIOT.

IIporomiact — kinerTka (y pacTeHHil), MOJHOCThIO JIMIIEHHAs Kile-
TOYHOM CTEHKH U UMEIOIIAS TOJBKO KIETOUHYI0 MEMOpaHy.

PeayueHTbl — OpraHu3Mbl, TJIaBHBIM 00pa3oM OakTepuu U TpUObI, B
XOA€E KU3HEIEITEIbHOCTH TPEBPAIIAIOIINE OPTaHUYECKUE OCTATKU B HeE-
OPTraHUYECKOE BENIECTBA.

Penpeccop — 0enoK, moAaBIISIIONINN TPAHCKPUIIIIAIO OJTHOTO WX He-
CKOJIbKMX T€HOB, TECHO CUEIUICHHBIX MEXKJy COOOM B COCTaBe OMNEPOHa
100 pa30pOCaHHBIX HA XPOMOCOME.

CoOpaxknBaHue — aHaA’POOHOE pACHICIIIICHUE MOJIEKYJ MUTATEIBHOTO
BEIIIECTBA, HAIPUMED, TIIFOKO3bI, COPOBOXKIAIOIIEECS BBIACICHUEM YHEP-
TUU.

CekBeHNpPOBaHUE — OIPEICICHUE HYKJICOTHUIHOW MOCIEA0BATEb-
Hoctu JIHK unu PHK.

CesleKTHBHBIE CpeAbl — TBEPJIbIC U )KUJKUE MUTATEIIBHBIE CPEIbI, HA
KOTOPBIX MOTYT PACTH KJIETKH JIMIIb C ONPEICICHHBIMU CBOMCTBAMM.

ComaTnueckasi ruOpuaM3anus — MOJy4eHUE THOPUIOB COMaTHYE-
CKHMX KJIETOK, ITPH 3TOM CIIMBAIOTCS UX sipa (BO3MOKHA MEXY (pUIOTeHE-
TAYECKH OTJAJICHHBIMHU BUIAMH, MOJIOBOE CHapUBAHUE MEXAY KOTOPBIMHU
HEBO3MOKHO).

ComaTnyeckue KJETKHM — KJICTKM TKaHEH MHOTOKJIETOYHBIX Opra-
HU3MOB, HE SBJISIOIIUECS MOJIOBBIMH.

TerpanukjauH — aHTUOMOTHUK, HAPYIIAKOIIUA OMOCUHTE3 OEJIKOB Y
OaxkTepuil.

Tpanckpunuus — 6uocunte3 mosnekyiasl PHK na matpure JTHK.
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Tpauncasimus — OMOCUHTE3 MOJMIEIITUIHBIX 1IeTIe OCITKOB.

®epMeHTBI — OMOJIOTUYECKUE KaTaau3aToOphl, MPUCYTCTBYIOIIUE BO
BCEX KJIETKAX KMBOrO OPraHU3Ma.

XuMepbl — OPraHU3MbI-MO3aUKH, OTAEIbHbBIEC KIIETKA U TKAHU KOTO-
PBIX TEHETUYECKHA OTJIMYAIOTCS OT OCTAIbHBIX TUIUYHBIX JJIs HOPMbI, WU
OpraHU3Mbl, COCTOSIIIME W3 TKaHEW ABYX WU Oosee 0coOel, MMEIIINX
COMATUYECKHE KIETKH C pa3JIMYHBIMA T€HOTHIIAMHU.

XpomocomMa — HUTEBUAHAA CTPYKTypa B AJIp€ KJIETKH, COCTOUT W3
T€HOB, PACIOJIOKEHHBIX B JINHEMHOW MOCIE0BATEIbHOCTH, TEHOM MPOKa-
PHUOTHYECKON KIIETKM MOXET COAEPXkaTh eAuHUYHYX0 Monekyny JIHK, B
syKapuoTH4eckux kinetkax mojekyina JJHK oOpa3yer kommiiekc ¢ rucro-
HaMH U APYTUMH OCIIKAMH.

XpoOMOCOMHBIA HA00pP — COBOKYITHOCTH XPOMOCOM B fApE€ HOP-
MaJIbHOW IraMeThI WU 3UTOTHI.

Huanob6akrepuu — rpynna GoToTpodHBIX MPOKAPUOTUYECKUX OP-
raHW3MOB (TPaJUIIMOHHOE HA3BAHUE — CUHE3EJIEHBIE BOJIOPOCIIN).

IItamMM — 4yncTasi OJHOBUIOBAsI KYJbTypa MUKPOOPTaHU3MOB, BbI-
JIEJICHHAsA U3 OINPEACICHHOI0 MCTOYHWKA WM TOJYyYEHHAs B pe3yJbTaTe
MyTalii B 00Iagaromasi creru@uaeckumMu (PU3n0I0T0-0NOXUMHICCKUMHU
MpU3HAKAMU.

IMUCOMBI — FEHETUYECKUE IJIEMEHTHI (TIa3MUbI), KOTOPhIE MOTYT
CYIIIECTBOBATh B KJIETKE MO0 HE3aBUCHUMO OT XPOMOCOMBI, TUOO BCTpau-
BaThCs B HEE.

DYKApHOTBI — OPraHU3MbI, KJIETKH KOTOpPhIE UMEIOT YETKO BbIpa-
KEHHOE JICJICHUE Ha SJIPO Y [UTOIUIa3My. JYKapUOThl MOTYT OBITh KaK O/I-
HOKJICTOYHBIMHM, TaK M MHOTOKJIETOYHBIMU. K HHM OTHOCATCS BBICIIHE
pPacTEeHUS U KUBOTHBIE.

Anpo — opraneiya 3yKapuoTUYECKON KIIETKH, OKPYKEHHasi MemMOpa-
HOM U cojieprKaiiasi XpOMOCOMBI.

SAnpeIKo — opraHemia siapa 3yKapuoT, CBSI3aHHAS C Y4YaCTKOM
XPOMOCOMBI, coziepxkamuM ressl p-PHK.

AinexieTka — ramera )EeHCKOTO THUIIA.
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JAK/IIOYEHUE

JIIsl COBPEMEHHOTO CITeMANICTA CEIbCKOXO3SHCTBEHHOTO TPOU3-
BOJICTBA HEOOXOIMMBI TJIyOOKHE U BCECTOPOHHUE 3HAHUAL.

buoTtexHonorus ABAAETCS OAHOW W3 MEPCIEKTUBHBIX U BBHICOKOPEH-
Ta0eIbHBIX OTpaciie MPOW3BOJACTBA, HAXOJIUT IIUPOKOE MPUMEHEHHE BO
BCEX OTPACIIAX HAPOJHOT'O XO3SICTBA.

OpnuM u3 Haunbojee OBICTPO Pa3BUBAIOLIMXCS HAIpaBlIeHUU OMO-
TEXHOJIOTUU SIBIIICTCS TEHETHYECKas WHXKCHEPHS, KOTOpas IO03BOJISET
OCYIIECTBIIATh BCEBO3MOKHBIE MAHUITYJISIIIUUA C T€HAMH PAa3JIUYHBIX Opra-
HU3MOB. MeETOAbl TEHETUUYECKOM HWHXECHEPUH TNO3BOJISIIOT 3a KOPOTKUU
CPOK C03/1aBaTh HOBBIM T'€HOTHII.

[TomyuyeHHbIE TPAHCTEHHBIE JKUBOTHBIC SIBIISIFOTCSA yIOOHON MOJIEIIBIO
TUTSI U3y4eHUs OOJIe3HEN YelloBeKa, TAKUE KUBOTHBIE MOTYT OBITh UCTIOJb-
30BaHbI JUI TIPOU3BOJICTBA HEOOXOIUMBIX YEJIOBEKY OHMOIpenapaToB, Iie-
Jiell KCEHOTPAHCIUIAHTAIMU (MCTOYHUKHA OPTaHOB JUIsl TIEPECATKHU YeTIOBe-
Ky). ['eHeTnyeckas Tepanus OTKPHIBAET OTPOMHBIC MEPCIEKTUBBI B JieUe-
HUHW HACJICJICTBCHHBIX 3a00JICBaHMM.

JlpyruMu TEepCIIeKTUBHBIMU HAMPABICHUSMU SIBJISIOTCS KJIECTOYHAsS
WHXXeHepus U HaHoTexHojoruu. C uX MOMONIBI0 PEIIArOTCA MPOOIEeMbI
MEIUIIUHBI, PaCcTCHUEBOCTBA, KUBOTHOBOJCTBA, NMUIIIEBON M mepepada-
THIBAIOIICH MPOMBIITUICHHOCTH.

BHOTEeXHOIOTHYECKMMU METOJaMHU yNallOCh PEIINTh M DKOJIOTHYe-
CKHE MPOOJIEMBI, CBI3aHHBIC C YTUIIU3AIKMCH TBEPABIX OTXOJ0B U OUHCTKON
CTOYHBIX BOJ. [lepCrieKTUBHBIM HAINpaBIICHUEM SIBIISCTCS Pa3BUBAIOIIASCS
OMO3HEpreTHKa.
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MMPUJIOXKEHUSA
[Ipunoxxenue A

O6pa3zen; oopmMIICHUSI TUTYJIHBHOTO JIUCTa KOHTPOJIBbHOU pabOThI

MUHUCTEPCTBO CEIILCKOTO X03siiUcTBa Poccuiickon Penepanumn
JlemapTaMeHT HayYHO-TEXHOJIOTHUECKON MOJUTUKH U 00pa30BaHUS
OI'bOY BO «KpacHosipckuil rocyJapCTBEHHBIN arpapHbId YHUBEPCUTET

HNucturyt [IbuBM
Kadenpa pazBenenus, reHETUKU U OMOTEXHOJIOTUU
CEJILCKOXO03SMCTBEHHBIX KUBOTHBIX

KonTtponbhas padbota

o AUCHUIUINHE «BruoTexHo0rus»

(st Harpasiienus 111100.62 «300TexHUS»)
unu

«bHOTEeXHOJI0THS M TeHHAS] HHAKEHEePHs»

(nna manpasnenus 111900.62 «BerepuHapHO-caHUTapHAs SKCIIEPTHU3A»)
unu
«BBeeHne B OMOTEXHOJIOTHIOY
(mna manpasnenus 020400.62 «buosorus»)

udp koHTpOIBHOM pabOTHI Ne

Bemonnun crynenat ©.1.0. Kypca __ TpYyIIIbI
3a0YHOT'O OTJICJIEHUS

HaIpaBJICHUS
ITIpoBepuit: yueHas creneHb, yueHoe 3Banue @.1.0.

Kpacnosipck 20 T.
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[Tpunoxenue b
BapuaHTbl KOHTPOJBHBIX PadOT

[Tocnennue nee mudpsl mudpa

0 1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9 10
20 30 40 50 60 70 80 36 33 22
47 51 65 68 32 35 44 64 79 55
11 12 13 14 15 16 17 9 10 20
21 31 41 51 61 71 54 18 30 62
52 60 63 66 46 34 67 41 76 72
9 10 11 12 13 14 1 16 29 2
21 22 23 24 25 26 15 28 48 30
32 42 52 62 72 47 27 75 73 50
10 11 12 13 14 15 16 38 9 40
31 32 33 34 35 36 37 58 39 59
43 53 63 73 51 74 60 75 60 76
10 9 12 11 13 14 16 15 17 18
41 42 43 44 45 46 47 31 49 50
54 64 74 80 57 63 65 48 73 75
2 7 5 23 8 12 13 14 15 16
51 19 53 54 55 56 44 58 59 20
66 52 78 68 75 73 57 80 74 60
4 32 7 6 8 57 17 18 4 3
19 62 33 34 65 66 67 41 35 32
61 69 63 64 79 70 75 68 69 70
20 22 9 21 19 23 24 30 27 36
38 30 49 41 46 39 44 51 37 47
71 72 73 74 75 76 77 78 79 80
15 29 22 34 40 49 45 2 20 35
25 51 52 44 50 58 65 66 41 46
77 80 79 60 70 71 72 73 74 75
3 6 4 48 29 30 21 55 41 31
43 17 39 63 40 63 37 65 68 70
76 46 47 75 54 58 59 80 78 79
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