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1. Iesu ocBOEHUsI TUCUMILIUHBI (MOYJIs1)

LenssMu OCBOCHMS TUCHMIUIMHBI «bHOTEXHONIOTUS» sABIsIeTCs (OPMHUpPOBaHHE 0Aa30BBIX
3HAHUW W TOHATHM B 00JAaCTM WHHOBALIMOHHBIX OMOTEXHOJIOTWH, H3y4eHHE OCHOBHBIX
HAIpaBJIeHUH MPOU3BOJCTBA OMOTEXHOJIOTUYECKON POAYKIINH, a TaKKe (POPMUPOBAHUE 3HAHUN
U YMEHUU Il paboThl B OMOTEXHOJIOTMYECKOM IPOU3BOJICTBE, HAYYHO-HCCIEIOBATEIbCKONH U
oOpa3zoBarenbpHOU chepe.

3aia4yu TUCHUIUINHBIL:

- 3HAKOMCTBO C HOBEWIIMMH JOCTHKCHHUSMH M TEPCHEKTHBHBIMH HalpaBICHUSMH
HAyYHBIX MCCIIEIOBAHUN B OMOTEXHOJIOTUU Ha COBPEMEHHOM 3Tarle pa3BUTHS;

- 03HAaKOMJICHHE C COBPEMEHHBIM COCTOSIHUEM Pa3BUTUSI OMOTEXHOJIOIMUYECKON OTpaciu U
BOCTPEOOBAHHOCTHIO OMOTEXHOJOTHYECKONW MPOAYKIIMM Ha MHPOBOM PBIHKE, C MEpPeIOBBIMU
pazpaboTkaMu B OOJIACTH ammapaTypHOTO oOecreueHus: OMOTEXHOJIOTUISCKUX IPOIECCOB IO
OCHOBHBIM OTpPAacCsiM OMOTEXHOJIOTHH;

- 3HAKOMCTBO C COBPEMEHHOU NMPUOOPHOI 62301 OMOTEXHOIOTUIECKUX ITPOU3BO/ICTB;

- OCBOCHHME  TEXHOJOTMYECKMX  AaCleKTOB  [IOJIyYeHHUS  OCHOBHBIX  BHJIOB
OMOTEXHOJIOIMYECKON POAYKLIUU;

- 3HAKOMCTBO C MPUHIIMIIAMH ONTUMHU3ALUN TEXHOJIOTUYECKOTO MpoIiecca;

-[OJIy4YEeHHUs] 3HAHUW M HaBBIKOB, HEOOXOAMMBIX JJI OCYLIECTBJICHMUSI U YIPaBICHUS
TEXHOJIOTHYECKUMH MPOLIECCaMU;

- 3HAKOMCTBO C COBPEMEHHBIMU METOJIMKAMHU UCCIIEIOBaHUI;

-popmupoBaHue y 00y4aeMbIX CIIOCOOHOCTEW [UIsi OLEHKHU [MOCIEACTBUN UX
po(hecCHOHANBHOM JIE€ATENbHOCTH, NMPU YYaCTHUM B PEIICHUU IMPAKTUYECKUX COLMAIBHBIX U
SKOHOMMYECKUX MPo0sIeM B 00J1acTH OUOTEXHOJIOTUH.

2. MecTo nucunInHbl (MOAyJisl) B CTPYKTYype 00pa30BaTe/ibHOM MPOrpaMMbl

Z[I/ICI_II/IHJ'II/IHEI 2.1.3. «buorexHOIOTHs» BXOIHUT B COCTaB O6paSOBaTeHBHOFO KOMIIOHCHTA,
2.1 «/IucuuruHbl (MOJTYIIH)».

Z[I/ICI_II/IHJ'II/IHEI «buorexuomorus» 633preTC$I Ha 3HaHUAX, MOJYYCHHBIX IIPpHU HU3YYCHHUU
TaKuX OUCIUIIIINH, KakK «MCTOI[OJ'IOFI/IH HAay4YHBIX HCCJ’I@ILOB&HI/Iﬁ B 6I/IOT€XHOJIOFI/II/I>), «["ennas
uHxeHepus», «PepMeHTHas OuoTexHoiorus», «Mcropus u  ¢dunocodpus  Hayku»,
«MHOCTpaHHBIN SA3BIKY.

3HaHI/I$I, YMCHHA W HABBIKH, C(i)OpMI/IpOBaHHHe npu OCBOCHUU HaHHOﬁ AUCHUITIIMHBI
H606XOI[I/IMBI npu caadyc KaHAUAATCKOTO JSK3aME€Ha II0 6I/IOT€XHOJ'IOFI/II/I, MPOXOKIACHUHA
neaaror MYECKOU IMPAaKTUKH, IOATOTOBKH K UTOTOBOM aTTCCTalluu.

3. [lnanupyemble pe3yabTaThbl 00y4eHUs MO TUCHHUIIMHE,
COOTHECEHHbIE C IVIAHUPYEMbIMU Pe3yJIbTATAMHU OCBOCHUSA 00pa30BaTeIbHOI

NporpamMmbl

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL O6y‘-I€lIOIlIPII>iCH JOJDKCH:

3namsb: 0OCHOBHBIE OMOTEXHOJIIOTHYECKHAE CIIOCOOBI MOJIYYCHHA IMOJIC3HBIX JJIA YCJIOBCKA
MMPOAYKTOB; HOBeHIIIHE JOCTHUXXCHUA B obmactu 6I/IOTCXHOJ'IOFI/II/I; TPaAULIUOHHBIC
OMOTEXHOJIOTHYECKHUE mponecCbl, HUCHOJB3YEMBIC B pPAaCTCHUCBOJACTBC, XHUBOTHOBOJICTBC,
MCIULIMHE U HpOMBIIJ_U'ICHHOCTI/I; COBpPCMCHHBIC HAYYHBIC MCTOIbI HCCHCI[OBaHHﬁ, OCHOBHBIC
Tpe6OBaHI/I$I K HpeHOHaBaTeHI)CKOﬁ JACATCIIBHOCTH 110 OCHOBHBIM 06p330BaTeJ'II)HBIM ImporpamMmmam
BBICHICTO O6pa3OBaHI/I$I.
Ymems: MMPOBOAUTE TCOPETUUCCKUE HMCCICAOBAHMA, ITOJIb30BATHCA CHpaBO‘IHOfI nHTepaTypoﬁ B
obnactu 6I/IOTCXHOHOTI/II/I; IUIaHUPOBATL ONBITHBIC pa6OTLI U HOpCACTABIATH PE3YJIbTATHL
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MOJYYEHHBIX SKCIEPUMEHTAIbHBIX JTAaHHBIX, IPUMEHSATh OT€YECTBEHHBIN U 3apyOe)KHBINH ONBIT U
MHHOBAIL[MOHHBIE TEXHOJOTMU MJI YIpPaBI€HUA OHOTEXHOJOTMYECKUMH IpOLEeccaMu IpHu
IPOM3BOJICTBE MUKPOOHBIX NpENapaToB; HMCIOJIB30BaTh OCHOBHBIE METOIBl MaTEMAaTHYECKOTO
aHaJIN3a, MOJEIMPOBAaHUSA, TEOPETUYECKOTO U IPAKTHYECKOTO  MCCIEAOBAaHHA B
TEXHOJIOTMYECKUX  IIPOLECcCax;  MCIOJIb30BATh  IIOJYYCHHBIC  3HAHUA U1 aHaIu3a
9KCHEPUMEHTAIbHBIX JTAaHHBIX, KACAIOIIMXCS MOA00pa, XapaKTEPUCTUKU U COBEPLICHCTBOBAHUS
YCIOBHM TEXHOJOTMYECKOr0 IPOLECCa, CAMOCTOSTEIBHO BBIOMPAaTh TEXHUUYECKUE CPEICTBA,
BbIOPATh PALIMOHATIBHYIO CXEMY MPOM3BOJACTBA OMOTEXHOJIOTMYECKON MPOIYKIMU U OLEHUBATh
€ro TEXHOJOTMYECKyl0 d3(()EKTUBHOCTh; ONTHUMHU3UPOBATH COCTaB IHTATENBHBIX CPEJ;
OINPEACIIATh NapaMeTphl KyJIbTUBUPOBAHUS NPOIYLIEHTOB; PACTUTEIbHBIX U )KMBOTHBIX TKAaHEH,
ONTUMU3HUPOBATH YCIOBUS KYJIbTUBUPOBAHHUS, IPEAYIPEKIATh 3arpsA3HEHUs BO3AYIIHOTO M
BOJHOIO 0acceiHOB, IIOYBBI; COBEPUICHCTBOBATH IPOM3BOJCTBA BAKHEHIIMX NPOIYKTOB
OMOTEXHOJIOTMH, B TOM 4YHCIE, MHKPOOHBIX METa0OJIHMTOB; OLIEHUBATh TEXHOJIOTUYECKYIO
3¢ (EeKTUBHOCTh IPOM3BOJCTBA; CAMOCTOSITENIBHO OCYIIECTBIIATh HAayYHO-HCCIIEI0BATEIbCKYIO
JESITEIbHOCT B COOTBETCTBYIOIEH NPO(PECCHOHAIBHONM O00JIACTHM €  HCIOJIb30BAaHUEM
COBPEMEHHBIX METOJOB MCCJIEIOBAHUSA U MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOIHIA;
pa3pabarbIBaTh IJIAaHBI TPOBEJICHHMS HAYYHBIX HCCIEIOBAaHUI M pa3pabdOTOK; HCIOIb30BATh
HOJIydEeHHBIE 3HaHUS B 00pa30BaTEIbHOM MTPAKTUKE.

Brnaoemwv: HaBbIKaMH  CaMOCTOSITENBHOIO PEIICHHUS HAay4YHbIX, WH)KEHEPHBIX U
IPOM3BOJICTBEHHBIX 3aJad B 00JacTH OMOTEXHOJIOTMH; OIBITOM MHKpPOOHOJOTHYECKHUX,
OMOTEXHOJOIMYECKUX M AaHAJUTHUYECKUX METOJOB MCCIEJI0BaHUS, METOJaMH OYUCTKU U
CTEpUJIM3allMy BO31yXa, NPUTOTOBJICHHWS W CTEPUIM3ALUU IUTATEIBHBIX Cpell, METOJaMu
00paboTKH, aHaM3a M peau3aliil HaydYHO- TEXHUYECKOH MH(OPMAINHN;, METOJAMH CEJICKIIHH,
MOIUGUKAIMM M KOHCTPYMPOBAHMS JKUBBIX CHUCTEM M HX KOMIIOHEHTOB KakK OOBEKTOB
JeSTEIbBHOCTH OMOTEXHOJIOTMHU; IPUEMaMU U MeToJaMu 0e3011acHOM paboThl ¢ OpraHMYECKUMU
COCMHEHUSMH,  00JajarolMMU  (U3MOJOTHUECKOW  AaKTUBHOCTBIO, M KYyJIbTypaMu
OMOJIOTMYECKUX areHTOB; aHaJIM30M I[IOKa3aTeleil CyIIecTBYIOIIUMX OWOTEXHOJIOTUH Ha
COOTBETCTBUE MCXOJHBIM HAay4HBIM pa3pabOTKaM; METOAAMU TEXHUYECKOTro KOHTpOJs 3a
coOIr0IeHNEM TEXHOJIOTHYECKOU JUCLUIUTUHBI B YCIIOBUAX JNENUCTBYIOLIETO
OMOTEXHOJIOTMYECKOTO IPOU3BOJICTBA.

4. CTpyKTYypAa U coAepKaHue TUCIHUILIMHBI (MO1YJIA)
O6H_[a}1 TPYAOCMKOCTH JUCIHHUIIIIMHBI COCTABIIACT 2 3a4ETHBIX CAUHUII, 12 akKaz. gaca.

4.1 O0beM TMCHUIJIMHBI M BU/IbI Y4eOHOIi padoThl

Bun 3anarTuii Bcero
aKaJIeMIIECKUX
4acoB
OO6m1ast Tpy10€MKOCTh AUCITUTUTHHBI 72
KonTakTHast paboTa 00y4aronuxcs ¢ mpenojaBaresieM 40
AyIMTOpHBIC 3aHSTHSI, B TOM YHCIIE: 40
JIEKIIUHI 20
[IpakTryeckue 3aHsATHS 20
CamocrositenpHas paboTa, B T.4. 32
npopaboTka yueOHOro MaTepuaia 1o AUCHUIUINHE (KOHCIIEKTOB JICKIIHH, 18
y4eOHHUKOB, MaTE€PUAJIOB CETEBBIX PECYPCOB)
MOATOTOBKA K MPAKTUYECKUM 3aHATUSIM 10
HOATOTOBKA K c/1aye MOJTyJIs, 3aUeTa 4
Bun uroroBoro KoHTpoOIIA 3a4eT




4.2. Jlekuun

Pazgen qucturiiuHbl, TEMBI JICKITUN U UX COJEP)KaHHE

Bcero aKaa.4aCoB

OcHOBHbBIE TMEpPUOAbl BO3HMKHOBEHHS, CTAHOBJEHHUS H
pa3BuTHS OMOTEXHOJIOTHH. ObaacTu NpPUMEHEeHUus
COBPEMEHHOII OHMOTEXHOJIOTMM W OCHOBHbIE €€ AaCHeKThI
(OuoJsi0orMYecKue, XUMHYECKHE, TEXHOJI0THYeCKHUe).
buotexnonorus kak HayuyHas aucuuiuivia. IIpeamer, ucropus
pa3BuUTHUs, Lenu U 3a7a4i. OOBEKThl U METOAbl OMOTEXHOJIOTUH.
MukpoOHoI0Tn4ecKoe IPOU3BOJICTBO OMOJIOTHYECKH aKTHBHBIX
BEIIECTB M mpenaparoB. MHoroodpasue OMOTEXHOIOTUYECKUX
npotieccoB. [lepcnekTuBbI OMOTEXHOIOTUYECKUX TTPOU3BOICTB.

OcHOBHbIE TeXHOJIOTHYEeCKHe TNpHeMbl, anmnaparypHoe
odopmiieHUE OMOTEXHOJIOIrHYECKUX NMpoLeccoB "
0CO0EHHOCTH KYJbTHBHPOBAHUST MHKPOOPTraHU3MOB TNpH
NMPOU3BOJACTBE MUKPOOHBIX NMPENapaToB.

[Tonsitue o 6mooObekTe. OOIME TpeOOBaHUS, MPEAbIBIIEMbIC
K KYJIbTUBHPYEMBIM B MIPOMBIIIICHHBIX YCIIOBHSIX
Mukpoopranusmam. CeipbeBasi 6a3a OuorexHosorun. Ceipbe U
COCTaB MMATATEIbHBIX cpen JUISt KYJIbTHBHPOBAHUS
MHKPOOPTaHHU3MOB.

TumnoBble  TEXHOJOTUYECKHE TPHEMBI W  ammapaTypHOe
oOecrieyeHHe: CTaauil KYJIbTUBUPOBAHUS MHUKPOOPTaHH3MOB
(buocuHTe3a),  MOAJAEpX,AHUS  ACENTHUUYECKUX  YCJIOBH,
Temneparypbl, pH cpenpl; ctaauii BBIIETCHUS W OYHUCTKH
MPOJYKTOB OMOCHHTE3a. [IpUHITUTIBI PeTyIMPOBAHUS, KOHTPOJIS
Y aBTOMATHYECKOTO YIPABJICHHUS MpolleccaMy OMOCUHTE3A.

IumeBas Ouorexnosiorus. I[lomydyenue mnumeBoro Oenka.
TexHOMOTUsT TOJYyYEeHUSs W  HUCIOJIb30BAHMS  JIPOKIKEBBIX
KyJIbTyp B  THIIEBOM  TMPOMBIIUIEHHOCTH.  TEeXHOJIOTHS
MoNyuyeHus: OENKOBO-BUTAMHHHBIX W OEIKOBO-TUIMHUIHBIX
KOHIIGHTPAaTOB Ha OCHOBE Omomacchl Jposxoked [Ipoun3BoacTBo
cnupta. MHKpOOPraHu3Mbl, HCHOJIb3yeMble B IIPOU3BOJACTBE
criupta. [luBoBapenune u BuHOAENMe. bnoxumudeckue OCHOBBI
nmporecca cOpakuBaHusa. Vcnonb3oBaHue (EPMEHTOB B
nepepaboTKe MOJIOKA, Msca. BHOTEXHOJOTHYECKHE MPOIEeCChI
MOJIYYeHUs] TMHUIIEBBIX OpraHudeckux kucior. llomydenue
OMOJIOTHYECKH aKTUBHBIX JT0OABOK K ITHIIE M TTHIIEBHIX J00aBOK
METOJaMU OMOTEXHOJOTHH. BHOTEXHONIOTHYECKHUE MPOIECCH
MOJIYYeHHUS] TMHINEBBIX KpacuTene. buorexHomormueckue
MpoLIeCChl  MOJYYEHUsS] HWHTEHCHUBHBIX TMOJCIACTUTENEH U
caxapo3aMEeHUTENEH, YCUIIUTENEN BKYyCa.

I'ennas H KJIeTOYHAA HHIKCHepUs. Honyuyenue
TPaHCreHHbIX  opranu3moB. IIlpuMeHeHWe  MeTOI0B
OMOTEXHOJIOTHH B CeJeKUMH PACTEHHl W KUBOTHBIX.
[Tomyyenune pexomOuHaTuBHBIX JIHK. Hcrounuku reHOB u
BEKTOPbI, TPUMEHSIOIINECS B FeHHON MH»)eHepuu. OCHOBHbIE




3a/layd M NEPCHEKTHUBBl PA3BUTHS TE€HHOM HWHXEHEPHH.
[TonydyeHue TpaHCrE€HHBIX OPraHU3MOB. TEXHOJIOrMM T'€HHOU U
KJIETOYHOW HHXeHepuu pacteHuid. KadecTBo, 6€30MacHOCTb U
ceprudukanysi TEHMOAU(PUITMPOBAHHOTO CBHIPhS W THIIEBHIX
OPOAYKTOB Ha uX ocHoBe. IIpoOneMbl M MEpCHEeKTUBBI
T€HETHYECKON WHXEHEPUH. [Ipumenenue METOHOB
OMOTEXHOJOTHMH B CeJeKIUu pacTeHuil. Bumgsl u metozs
CEJIEKI[MHU KUBOTHBIX.

buorexnosiorussi B ceqlbCcKOM  xo3stiictBe. (OCHOBHBIE
HANIPaBJICHUSI CeJbCKOXO03fIliCTBEHHOH OHMOTEeXHOJIOTMH B
PACTEHHEBOACTBE MW KHBOTHOBOACTBe. buorexHonoruu
OaKTepHaNbHBIX M TPUOHBIX CPEICTB 3alIMTHI PACTEHUI OT
BpPEIHBIX HAaCEKOMBIX (MHCEKTUIIU/IBI, GyHTULIBT).
BbuoTtexHomornueckoe mMpon3BOJICTBO OAKTEPHATBHBIX YI0OpEHUIA
U CTUMYJATOPOB pocTa pacteHuil COBpEMEHHBIE TEXHOJIOIMH
MUKPOPA3MHOXKECHUA pacTeHui. BeipammuBanue
037I0POBJIEHHOI'0 II0CaJI0YHOI0 MaTepuaja CaloBBIX KYJBTYP.
buotexHonoruu /it KOpMOBOM Oa3bl JKUBOTHOBOCTBA.
[Tpou3BOACTBO BakIMH Ui KMBOTHOBOJACTBA. D(PEeKTUBHOCTH
COBPEMEHHBIX METO/I0B OHMOTEXHOJIOTMU B BOCIIPOU3BOJICTBE
JKUBOTHBIX.

Memuuunckasas  OuorexHosiorust  (OmorexHosiorusi LIS
MeIuIMHbI). OCHOBBI COBPEMEHHOH HMMYHOOHOTEXHOJIOTHH.
Tunsl BakUMH U UX KOHCTpyupoBaHue. KynbTypanbHble U T€HHO-
UH)KEHEpHbIE BaKIIMHBI. IIponsBoacTBo CBIBOPOTOK.
CoBpeMeHHbIE  NPUBHMBOYHBIE mpenaparbl. [IpousBoacTso
npoOnoTukoB.  IIpon3BoaCTBO  (hepMEHTOB  MEIUIIMHCKOTO
Ha3HAYEHUS. [IpousBoncTBo UMMYHOMOZYJISITOPOB,
UMM YHOCTUMYJIATOPOB " MMMYHO/IETIPECCAHTOB.
Mukpo61oIoruuecKoe Npou3BOACTBO aHTUOMOTHKOB PA3IUYHBIX
KJIacCOB JUIsl MeUIMHBL [loycuHTeTHYeCKe aHTUOUOTHKHY.

HNmmoOunan3oBannble OHOO0OBLEKTHI B  OHOTEXHOJIOrHAX.
OcoOeHHoCTH UMMOOUTHN3AIUU OMOOOBEKTOB U X TPUMEHEHUE
B Omorexnonoruu. CrnocoObl UMMOOMIIM3AIIMA OMOOOBLEKTOB B
OMOTEXHOJOTHH (aaCOpOIIHsl, KOBAIIGHTHOE CBS3bIBAaHHE, METO]
MOTIEPEYHBIX CIIMBOK, WHKAICYJIUPOBAHUE, HMMOOWIIA3AIIHS
MyTeM BKJIIOUEHHS B MOJTUMEPHYIO CTPYKTYpY). Mcronb3oBanue
MMMOOMIIN30BaHHBIX O0HO000BLEKTOB B MEIUITHHCKIX
OMOTEXHOJIOTHIX U B AMATHOCTUKE PA3IMUHBIX 3a00JICBaHUM.

BuoTeXHO10THI B MPOMBILILIIEHHOCTH H YJHEPreTHKe.
['eomukpoOHonoruss M HSKojorus Hedre- U yriaenoObIyH.
bakrepranbHOe BBIIIETAYNBAHIE XUMHUECKUX DJIEMEHTOB U3 PY/I,
KOHIIGHTPaTOB U TOPHBIX MOpOJ, oboraiieHue pyid, OuocopOuus
METaJUIOB U3 pacTBOpoB. [Ipon3BoacTBO OM0- 1 (hoTOpaszmaraeMbIx
KOHCTPYKIIMOHHBIX IJIACTMACC JIJIsl TIPOMBIIICHHON SHEPTeTHKH.

buorexHosiornueckue MeTo/bl 3alUTBI OKPYKAKOLIEH cpeabl
(Okosioruyeckasi ~ OuorexHoJiorusi). buokoHBepcuss u
ounorpanchopmanus BTOPUYHBIX pecypcoB
nepepadaTbIBalOLINX NPOHU3BO/ACTB, 0TX0J10B
PACTEHHEBOJCTBA M ')KHBOTHOBO/JCTBA.




PactutensHoe Chlpbe H

BTOPUYHBIX  PECYPCOB
OTXOJOB pAaCTEHUEBOACTBA U

OTXO/IBI
nepepabotku. OTX0bI KHUBOTHOBOACTBA. CIIOCOOBI THAPOIN3A
pacTUTENbHOrO ChIphsi. buoTtpanchopmanus m OHMOKOHBEpCHS
nepepadaThIBAIONTNX

cTouHbIX BoJ. [lomyuenue Ouorasa.

€ro  MPOMBIIUICHHON

MIPOU3BOJCTB,

JKNBOTHOBOACTBA. Oumncrka

Utoro: 20
4.3. JIabopaTopHbie pad0oThI HEe MPEAYCMOTPEHBI Y4eOHbIM IVIAHOM
4.4. IlpakTyecKue 3aHATHS
Ne Bcero
B HaunmeHoBaHue 3aHATHS aKaJIEMUIECKUX
4acoB
1 IlpuroTossicHue MUTATENBHBIX CPEA MUISL KYIbTHBUPOBAHHS KICTOK H 5
TKaHew In VItro
2 | [TomyueHue YUCTHIX KYJIbTYp MUKPOOPTaHU3MOB. 2
KynpruBupoBanue 0akTepHaIbHBIX U APOXKIKEBBIX KIETOK HA 9
MTUTATEIBHBIX CPEaax
4 MuKpoOHOIIOTHYECKHE UCCIICIOBAHNS 3aKBACOK M KHCJIOMOJIOUHBIX 9
MIPOJYKTOB
5 | OnpeneneHne akTHBHOCTH aMUJIA3bI 2
6 | ArpoOakTepuanbHas TpaHchOpMaIUs JUCTOBBIX JUCKOB 2
7 JlelicTBUE PETyIsATOPOB POCTa HA MOP(POTEHETUUECKHE MPOIECCHI B 5
KYJIbTYpe TKaHel pacTeHui
8 | [omyueHne HaKOMHUTENBHON KYJIbTYpHI a30T(hUKCATOPOB 2
9 Omnpenenenre 4YyBCTBUTEIHLHOCTH MUKPOOPTaHU3MOB K 9
AHTUOMOTHKAM
[Tonydyenue OeNKOBHIX MpeMapaToB IMyTEM KYIbTUBUPOBaHHs rpuba
10 | Penicillium roqueforti Ha »uKOW MUTATENBHON CpElE. 2
Uroro: 20
4.5, CamocTosiTesibHasi padoTa 00y4arouuxcsi
No Bceero
. aKaJieMu
pasne Paznen qucruniauHse! (TemMa) Bun camocTrositenpHOM pabOTHI HECKIX
JIOB
9acoB
OcHOBHBIE nepuosl | mpopaboTka y4eOHOTO MaTepuana Io
BO3HUKHOBEHHS, CTAHOBIICHUS W | TUCIUIUIMHE (KOHCIIEKTOB  JICKIIHM, 5
1 pa3BUTHUS OMOTEXHOJIOTUU. | yUSOHUKOB, MAaTepHalioB  CETEBBIX
Ob6nactu MIPUMEHEHHUS | pECYPCOB)
COBpEMEHHOU OMOTEXHOJOTHH U | ITOArOTOBKA K MPAKTHYECKUM 1
OCHOBHEIE ee ACMEKTHI | 3aHATHIM




(bnonornueckne, XHUMHYECKHE,

TEXHOJIOTHYECKHE)
OCHOBHBIE ~ TEXHOJIOTMYECKHE | MPOpaboTKa y4eOHOro marepuana Io
MPUEMBI, anmnapaTypHoe | AUCHHMIUIMHE (KOHCIIEKTOB  JICKIIHWH,
othopmiieHHE y4eOHHKOB, MaTE€pHUaloOB  CETEBBIX
OMOTEXHOJIOTMYECKIX pecypcoB)
IPOLIECCOB M OCOOEHHOCTH | IOArOTOBKA K NPaKTHYECKUM
KYJbTUBUPOBAHUS 3aHATHAM
MHKpPOOPTIaHH3MOB pH
IIPOU3BO/ICTBE MHUKPOOHBIX
Ipenaparos.
npopaboTka y4eOHOro Marepuaia Io
JUCIUIUIMHE  (KOHCIIEKTOB  JICKIIWH,
y4eOHUKOB, MaTepUAIOB  CETEBBIX
[MumeBast OMOTEXHONIOTHS
pecypcoB)
HOATOTOBKA K PAKTHYCCKUM
3aHSATHAM
['ennas u KJICTOYHAs | MpopaboTKa y4yeOHOro marepuana 1o
MH)KEHEPHSL. [Mosnyuenue | AuctMIUIMHE  (KOHCIIEKTOB  JICKLIUH,
TPaHCTEHHBIX OpPraHU3MOB. | yAICOHUKOB, MAaTepUAIIOB  CETEBBIX
[Tpumenenue METOJIOB | PECYpPCOB)
OMOTEXHOJIOTMM B  CEJICKIMH | IOArOTOBKA K PAKTHYCCKUM
pacTeHni M KUBOTHBIX. 3aHSATHAM
bruorexHonorus B  CeNbCKOM | MpopaboTKa y4eOHOro Marepuaia 1o
XO35HCTBE. OcHOBHBIE | AUCIMIUTMHE  (KOHCIIEKTOB  JICKLIUH,
HaTpaBJICHUS y4eOHHUKOB, MaTepUAIOB  CETEBBIX
CeNIbCKOX 035 ICTBEHHON pecypcoB)
OMOTEXHOJIOTHU B | IOATOTOBKA K NPaKTHYECKUM
pacTeHNEBO/ICTBE U | 3aHATHUSIM
’KMBOTHOBOJICTBE.

npopaboTka y4eOHOro Marepuana Io

JUCUUIUIMHE  (KOHCIIEKTOB  JICKIIHH,
Menuiuackas — OMOTEXHOJIOIUS | YA€OHHKOB, MarepuaioB  CETEBBIX
(6uorexHoMOTNUS JUISL | PECYPCOB)
METULIHEI). MOJITOTOBKA K MPaKTUIECKIM
3aHATUSIM
MTOJITOTOBKA K Cade 3aueTa
npopaboTka yd4eOHOro Mmarepuaia Mo
TMCIUTUITAHE  (KOHCIIEKTOB  JICKIIWH,
NmMmoOunu3oBaHHbIE y4eOHHUKOB, MaTepHaIOB  CETEBBIX
01000BEKTHI B | pecypcoB)
OMOTEXHOJIOTHSX. MOATOTOBKA K NPaKTHYECKHM
3aHATHIM
MOJITOTOBKA K Caye 3aueTa
npopaboTka y4eOHOro Marepuana Io
JUCLUUIUIMHE  (KOHCIIEKTOB  JIEKLIHUH,
Buorexnonoruu B | yYIeOHUKOB, MaTrepHajOB  CETEBHIX
TPOMBIIUICHHOCTH ¥ SHEPTETHKE. | PECYPCOB)
MOJITOTOBKA K NPaKTHYECKHM

3aHATUAM




OATrOTOBKA K ClIaye 3a4yera 2
brorexHonorudeckne  MeTojnbl | MpopaboTka y4eOHOTO MaTepuana Io
3aIUTHl  OKPYXKAIOIICH Cpelpl | TUCHHUILIMHE (KOHCIIEKTOB  JICKIIHIA, 5
(9Kosornyeckas y4eOHUKOB, MAaTepHalioB  CETEBBIX
OMOTEXHOJIOTHS). pecypcoB)
buokonBepcus u | Ilonroroska K MPAKTUYECKUM

9. ouotpanchopmanus 3aHATHUSAM 1
BTOPUYHBIX pecypcoB
nepepadaThIBAOIINX
NPOU3BOMCTS, oTxonop | HOATOTOBKA K C/la4e 3a4era
pacTeHUEeBO/ICTBA " 1
KUBOTHOBOJICTBA.
UTOT'O 32

[lepeuens y4eOHO-METOAMYECKOTO OOECIEUEHUs IS CaMOCTOSITEILHOW pPabOThI 110
JUCLUIUIMHE:
1. MyparoBa C.A. YMK mno nucuumimsHe «buorexHosorus» s oOOydaroluxcsl I10
HayyHOW cnenuanbHocTH 1.5.6. buorexnonorus. — Muuypunck, U3n-so Muuypunckuii I'AY,
2024.

4.6. KypcoBoe NpoeKTHPOBAHUHU HeE MPEAyCMOTPEHO

4.7. Conep:kaHue pa3aesioB IMCUUILIMHBI

Paznen 1. OcHoBHble mepUOIbI BO3HUKHOBEHHUSI, CTAHOBJEHHS H Pa3BUTHA
onorexHosoruu. O0J1acTH NMPUMEHEHUS! COBPEMEHHOI OHOTEXHOJOTMH W OCHOBHBLIE ee
acnekTbl (OMoJI0rMYecKHe, XUMHYECKHE, TEXHOJIOTHYeCKHUe).
buorexuonorua kak HaydYHasA IOUCOUIIIMHA. HpeIlMeT, HUCTOpUA pa3BUTHA, LCIA KW 3aJaydu.
[TonsiTue OWMOTEXHOJOTHHM KaK TEXHOJIOTHYECKOro MpueMa MOMy4eHUs MOAUDUIIMPOBAHHBIX
ONOO0OBLEKTOB C LOCIIbI0 MpUAaHUA UM HOBBIX CBOMCTB W/ WIN CIIOCOOHOCTH IMPOU3BOANUTH HOBLIC
BemecTBa. OOBEKTHI U METOABl OMOTEXHOJIOTHH. METOAONOTHS Hay4YHO-HCCIeI0BATENbCKOU
NESTCIIbHOCTH B 007acTH  OWOTEXHOJIOTMH, COBPEMEHHBICE METOJBI HCCICAOBAHUS H
MH(HOPMaIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOIOTHH.

OcHoOBHBIE 00J1aCTH IPUMEHEHUSI COBPEMEHHOM OMOTEXHOJIOTUA U OCHOBHBIEC €€ aCMEKThI

(Onosornueckue, XUMHUYECKHE, TEeXHOJIorHyeckue). MUKpoOHOIoruyeckoe MpOU3BOJCTBO
OMOJOTMYECKH AaKTUBHBIX BEUIECTB U IpenapaToB. MHorooOpa3zue OHOTEXHOJIOTHYECKHX
IIPOLIECCOB.

buoTtexHonoruss — ocHOoBa Hay4HO-TEXHMUYECKOTO MpOTpecca U MOBBIIIEHUS KayecTBa
YKU3HH YEJIOBEKA B YCIOBUAX BO3pACTAIOIIEH aHTPONOreHHON Harpy3ku. OCOOEHHOCTH pa3BUTHSA
MCCJIEIOBAaHUIN U KOMMepIuanu3anun ouonorndeckux texunosnoruii B CIIA, Anonun, ctpanax
EC u Poccun. XapakTepucTuka pa3iIuuHbIX BUJOB OMOTEXHOIOTUYECKON MPOAYKIUHU (MUPOBOM
00BbeM MPOU3BOJCTBA B HATYPAJIbHOM M JIEHE)KHOM BBIPAXEHHH) U €€ OCHOBHBIE NMOTPEOUTENH.
[TepcniekTHBBI OMOTEXHOJIOTUYECKUX NMPOU3BOACTB. IHHOBAIIMOHHBIE TEXHOJIOTUU YHPABJICHUS
OMOTEXHOJIOTHYECKUMH MTPOLIeCcCaMH.

Paznen 2. OcHOBHbIE TEXHOJIOTMYECKHe INPHEMbl, anmaparypHoe o¢gopMJIeHHe
OMOTEeXHOJIOTMYeCKHX IPOIEecCOB M O0CO0EHHOCTH KYJIbTHBHPOBAHUS MHKPOOPraHM3MOB
NPH NPOU3BOACTBE MUKPOOHBIX Npenaparos.

[Tonsitue o 6uooOwBekTe. OOIME TpeOOBaHUA, MPEABABIIEMbIE K KYJIbTUBUPYEMBIM B
IIPOMBIIITIEHHBIX YCIOBUAX MHUKPOOPTaHU3MaM. I'enernueckuit KOHTPOJIb 3a
¢dbyHKIIMOHUpOBaHUEM  OHM000BEekTOB. I[loaXoAbl K  COBEPIIEHCTBOBAHUIO  OHMOOOBEKTOB
(McToNIb30BaHME MPHUPOJHBIX MEXAaHM3MOB HM3MEHUYMBOCTHM JUIsl HANpaBJIEHHOW CEJIEKIMU U
HCKYCCTBEHHOTO 0TOOpa OMO000BEKTOB). Y CI0BUS pabOTHl OMOOOBEKTOB B OMOTEXHOIOTUUECKHIX
CUCTEMAX.
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CoipbeBast  0aza OuworexHonmoruu. ChIpp€ W COCTaB NUTATENBHBIX Cpen IS
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

TumoBele TEXHONOTWYECKHE TPUEMBl U  ammapaTrypHoe oOecredeHue: CTaaui
KYJIbTUBHUPOBAHUSI MHUKPOOPraHU3MOB (OMOCHHTE3a), IMOJAJIEP)KaHUs AaCeNTUYECKUX YCIIOBUM,
Temreparypsl, pH cpenbl; cTaamii BbIIEICHHUS W OYMCTKH MPOIYKTOB OMOCHHTE3a. [IpUHIUTIBI
peryJivpoBaHUs, KOHTPOJIA M aBTOMAaTHYECKOT0 yIpaBJeHHs MpoleccaMu OuocuHTe3a. MeTo bl
MaTE€MaTU4YeCKOro aHaJIN3a, MOJACIUPOBAHUS, TEOPETUUECKOIO0 U IPAKTUYECKOTO HUCCIEAOBAHUS
B TEXHOJIOTMYECKUX IpOIleccax.

BcnomorarenbHbsle  CTaauM  TEXHOJIOTMYECKOIO  IIpomecca W HUX  poiib B
OMOTEXHOJIOTHYECKOM MPOU3BOICTBE.

MukpoOHOIOTUYECKOE TTPOU3BOJCTBO BO30OHOBIISIEMBIX MCTOYHUKOB DHEPTHH: HU3IIUX
CIUPTOB, MeTaHa OHOKOHBEpCHEH OPraHMYeCKHMX OTXOJOB U PACTHUTEIBHOTO ChIPbAL.
[Tpon3BOCTBO TeIIa a3POOHBIM OKMCIIEHUEM OPraHUYEeCKUX BEIECTB.

Paznen 3. IInmeBasi OMOTEXHOJIOTUS.

[Tonyuyenue numeBoro Oenka. [IpombluieHHbIE IITaMMBI-IPOAYLEHTHI. ChipbeBas 0a3a.
TpebGoBanusi, mpenbsBIsieMble K KauyeCTBY T'OTOBOTO MpoJaykTa. bromMacca MpOMBIIIIEHHBIX
MHUKPOOPTraHU3MOB KakK ChIpbE€ JUISl IOJIYYEHHUS IIUPOKOW TraMMbl MPOIYKTOB Pa3IMYHOIO
Ha3HA4YCHMUS.

TexHonmorus TOJNY4EHHS] W MCIHOJb30BAaHUS JIPOXOKEBBIX KYJIBTYp B  IHIINEBOU
MPOMBIIUICHHOCTH. TeXHOJOrusi MOoNydeHUs OeNKOBO-BUTAMHHHBIX M OEIKOBO-JIHITHIHBIX
KOHLIEHTPAaTOB Ha OCHOBE Oumomacchl Jpoxokei IIpousBoactBo cnupra. MHKpOOpPraHHU3MBL,
UCIIOJIb3yEMbIE B MTPOU3BOACTBE cnupTa. [luBoBapeHue u BuHozaenue. buoxuMuueckre OCHOBBI
nporecca cOpaxuBanus. lVcrmonbp3oBaHue QepMEeHTOB B TepepadOTKe MOJOKa, Msica.
buorexHoMOrnueckue Mpouecchl MOJYyYEHUs] MUIIEBBIX OpPraHUYecKUx KUciIoT. llpoxyknus
MUKpPOOHOJIOTMYECKOTO CHHTE3a JUIsl MUILEBON MPOMBIIUIEHHOCTH: MPOU3BOACTBO IIPENapaToB
bepMeHTOB (PEHHUHOIOJOOHBIX MPOTEHHA3, TIIOKOM30MEpasbl, OeTa-rajlakTo3ujasbl, Oera-
bpykTrodypaHo3uaa3bl); MPOU3BOJICTBA, OCHOBAHHbIE HA MOJIYYEHUH M HepepaboTke GMoMacchl
MPOMBINIICHHBIX ~ MHUKPOOPTaHU3MOB  (Tpemaparhl  OMOJOTHYECKH aKTUBHBIX  JOOABOK,
CcoAEepKAIIMX CMECH AMUHOKHCIIOT, MENTUA0B, BATAMUHOB U MUKPO3JIEMEHTOB; MUIIEBKYCOBBIC
n00aBKH; KOHIEHTPAaThl U H30JATHl OEJIKOBBIX BEIIECTB); MPOU3BOJCTBO TMOJICIACTUTENCH-
3aMeHMTeNel caxapa (TIH0K030-(QPYKTO3HbBIE CUPOIIbI, acliapTaM); IPOU3BOJCTBO KOHCEPBAHTOB
(HM3HMHA).

I'enernveckun MoauduupoBaHHbie UCTOUHUKHN nUTaHusl. Metonsl JIHK nuarnoctuku B
MUIIeBON MPOMBINIIEHHOCTH. [Ipobiaembl 1 mepcnekTuBbI ucnonb3oBanus [ MO.

Pa3znen 4. 'ennas u kierouHas uH:keHepus. IlosryueHue TpaHCreHHBIX OPraHU3MOB.
IIpuMeHeHne MeTOI0B OMOTEXHOJIOTHH B CeJICKIIUM PACTEHUH U )KMBOTHBIX.

[Tonyuyenue pexomOunatuBHbIX JIHK. VICTOUHMKH TE€HOB M BEKTOPHI, IPUMEHSIOIINECS B
reHHoil wuHxkeHepuu. OCHOBHBIE 3a/layd M TEpPCIEKTUBbI Pa3BUTHS TE€HHOM WH)XEHEPUH.
[Tonydenne TpaHCTE€HHBIX OPraHU3MOB. TEXHOJOTMH TEHHOM U KIETOYHOM WHKEHEPUU
pactenuii. KoHcTpyrpoBaH#e reHHO-MHKEHEPHO-MOAU(DUITMPOBAHHBIX (TPAHCTEHHBIX) PACTEHUU.
Coznanne pacTeHui, YCTOMUMBBIX K OOJIe3HSIM U BpeauTelnsM. [loBwillieHHE MPOMYKTUBHOCTH
pacrenuii. Co3naHue pacTeHUH C YIYyYIIEHHbIMH MUTaTeNbHBIMU CcBOMCTBamMH. KauecTo,
0e30macHOCTh U cepTU(HUKANUS TEHMOIU(DUITMPOBAHHOTO CHIPhS W TMHUIIEBBIX MPOTYKTOB HA MX
OCHOBE.

[Ipumenenne TEHHOW WH)XEHEPUU B KUBOTHOBOJICTBE (TPAHCTCHHBIE KXUBOTHBIC KakK
«OuopeakTopbl» OMOIOTUYECKH aKTUBHBIX BelmiecTB). KauecTBo, 6e30MmacHOCTh U cepTUUKALUs
TeHMOAU(UITMPOBAHHOTO CBHIPbS M THMIIEBBIX IMPOJYKTOB Ha WX OCHOBE. I[IpoOmembl u
MEePCIEKTUBBI TEHETUYECKON MHKEHEPUH.

[IpumeneHne METO/I0OB OMOTEXHOJIOTMH B CEJIEKIIMM PACTEHUH M KUBOTHBIX. Kierounas
ceneknus pacTeHuil. KieTouHas cenekuus pacTeHHN Ha YCTOWYHMBOCTh K OWOTHYECKUM U
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abuotudeckuM (akTopam OKpyKaromei cpenpl. KynbTypa ceMsmodeKk W H30JHMPOBAHHBIX
3apoapliiei (3MOPHOKYIIBTYpA).

MonekynsapHO-TeHETUUECKUEe MapKEpbl B cenekiuu. Fcnonb3oBanue MapkEpoB B
IIeMeHHON pabore. MapkEpbl Ha OCHOBE MoMMMOp(u3Ma OeJIKOB KPOBH, SIUI], MOJIOKa. [ 'eHbl
KoJIMuecTBEeHHBIX npu3HaKoB. [Toustue o QTL. MAS-cenekuus.

Pasnen 5. buorexHosiormsi B celbCKOM Xxo3siiicTBe. (CHOBHbIE HANPaBJIEeHUSA
€eJIbCKOXO0351iICTBEHHOI OMOTEXHOJIOTHH B PACTEHHEBO/ICTBE H ’KHBOTHOBO/ICTBeE.

OcCHOBHBIE HampaBJIeHUS TPOU3BOACTBA M THUIIBI MHKPOOHBIX IpenapaTroB s
pacTeHHeBOACTBA. bHOTeXHOIOTUN OaKTepUAIBHBIX M TPUOHBIX CPEJICTB 3aIMTHl PACTCHHUN OT
BPEIHBIX HACEKOMBIX (MHCEKTHUIMAbI, (QYHrUIuabl). bakTepuanbHple SHTOMONATOrEHHBIE
npenaparsl (MHCEKTUIM/BI) - Tpernapatsl Ha ocHoBe Bacillus thuringiensis - sarobakTepun-3,
JIeHApoOalMIUIMH, MHCEKTHH, TOKCOOAKTepHH. MeXaHW3Mbl M MHUIIEHH SHTOMONATOTE€HHOIO
OeHCTBUS ~ OaKkTepUaNbHBIX  MpenaparoB.  TEeXHOIOTHUS  MONYYCHHs  OaKTepUaIbHBIX
SHTOMONATOT€HHBIX Ipenaparos. ['pubnbIC SHTOMONATOTE€HHBIE npenaparsl
(MMKOMHCEKTULIU/IBI) U UX 0coOeHHOCTU. MukpoOHble QpyHrunuabl. [lonydyenne npenaparoB Ha
ocHoBe TpubOB poma Trichoderma. ®yHrumuapl, MoJydeHHbIE Ha OCHOBE OaKTEpHUil POJIOB
Pseudomonas, Bacillius, Streptomyces. buorexHoysiorn4eckoe MPOM3BOJACTBO AHTHOHOTHKOB
MPOTUB 0OJIE3HEH CeNbCKOXO03SICTBEHHBIX KYIbTYD.

buotexHonornueckoe mpou3BOJACTBO OaKTEpHAIbHBIX YJOOPEHUI U CTUMYJISTOPOB pocTa
pacTeHuil.

CoBpeMeHHbIE  TEXHOJIOTMM  MHUKPOPAa3MHOXKEHHUS  pacTeHuil.  BripamuBanue
O3JIOPOBJIEHHOTO IOCAJOYHOTO Marepuaia CaJoBbIX KyJIbTyp. MeToapl  KIOHAJIBHOIO
MUKPOPa3MHOKCHHSI PACTCHHU. OTambl KIOHAILHOTO MHKpopasMHoxkeHUs. Koaddumument
pa3MHOXKEHHUs pas3HbIX BUAOB. dDaktopsl, Biusionme Ha 3G(HEKTUBHOCTh Pa3MHOKEHUS
pacTeHMii Ha MCKYCCTBEHHBIX MUTATENbHBIX cpenax. MeToabl 03J40pOBIEHHUS I10CAJOYHOTO
MaTepuaia (TepMoTepamnus, METO/ aluKaIbHBIX MEPUCTEM, XUMUOTepamnus). MeToasl KOHTPOJIs
BUPYCHOM WH(EKIMH B IpoLEecce O3JOPOBJICHUS M PA3MHOXKEHHUS IOCAJOYHOTO MaTepuasia
(MeToa UMMYHO(EPMEHTHOTO aHAIHN3a, METO/I AEKTPOHHOW MUKPOCKOIINN).

buortexnonoruu 1y1st KOPMOBOI 0a3bl )KMBOTHOBOCTBA. [IpOM3BOICTBO KOPMOBOTO O€iKa-
Oenka OJHOKIETOYHBIX MHKPOOPTaHW3MOB. MUKpPOOHOIOTHYECKOE TTPOU3BOACTBO (PEPMEHTHBIX
IpenapaToB Uil KOPMOIPOM3BOACTBA. MHUKpPOOHOIOTMYECKOE MPOU3BOACTBO MHIMBUIYAIbHBIX
L-aMHHOKHCIIOT KOPMOBOTO Ha3Ha4YeHHs. MHUKPOOHMOJIOTHYECKOE MPOU3BOACTBO KOPMOBBIX
AHTUOMOTUKOB. MHKpPOOHOJIIOTHYECKOE TPOU3BOJCTBO KOHIIEHTPATOB BHUTAMHUHOB KOPMOBOIO
HazHayeHus. [Ipon3BOCTBO BaKIMH AJis1 5)KUBOTHOBO/ICTBA.

O} GheKTUBHOCT,  COBPEMEHHBIX  METOJIOB  OHOTEXHOJOTHHU B  BOCHPOU3BOJICTBE
JKUBOTHBIX.

Paznen 6. Menuuunckasi 6M0oTeXHO10rusA (OMOTEXHOJIOTHS 11 MeTUIIUHDI).

OcHoBHbBIE 3a/1a4H, KOTOPbIE pPellaeT MEAUIMHCKass OMOTEXHOJIOTHS B MeAulinHe (cOop U
noJjiyueHue MHGOPMaLUU: TUarHOCTUKYMbI, OMOCEHCOPBI, UCIIOIb30BaHNE OMOTEXHOIOTMYECKUX
pelieHruid ¥ MPUEeMOB ISl MOodydeHus] WH(OpMauK; TpodUIakTHKa 3a00IeBaHMIA; MOIyUYeHUE
JIEKAPCTBEHHBIX CPENICTB (TEXHOJOTHH TMOJy4YeHUs WHCynnHa, BuTamuHa C, BuTtammHa D2,
pe3epnuHa, OM0XKEHBIIEHS).

Metoapl KJIETOYHOW WHXEHEPHUH, METOAbl TCHHOW WHXEHEPHUH (B TOM YHCIIE TOTYYCHHUE
BUJOCTICHU(DUYECKUX TSI YEIOBEKa MpemapaToB (MHTEPPEPOHBI, HHTEPICUKUHBI, HHCYIIVH).

BBenenue B COBpeMEHHYI0 MMMYHOOHMOTEXHOJOTHIO. ECTECTBEHHBI M MCKYCCTBEHHBIN
ummynuteT. Krnaccudukamuss anturen. TexXHONOTHS TMOJYYEHHUS HMMYHOTTIOOYIHHOB.
Knerounas wmxenepus. ['mOpumoMHas TEXHOJOTHUS TMOTYyYEHUS MOHOKIOHAIBHBIX AHTHTEI.
Hcnonp30BaHWe MOHOKJIOHAIBHBIX AHTUTEN I OYUCTKHM OWOJIOTMYECKUX IKUAKOCTEH.
Nmvmynocerncopbl. CoBpeMeHHbIE MPUBUBOYHBIC TIPETIapaThI.
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[TpousBoncTBO mpoOHOTHKOB. [Ipon3BOACTBO (PEepMEHTOB MEAUIIMHCKOTO HA3HAYCHWS.
[Ipon3BOCTBO HUMMYHOMOAYJISATOPOB, HWMMYHOCTUMYJSATOPOB M  HMMMYHOJCTPECCAHTOB.
MuKpoOHOIOTUYECKOE TMPOU3BOJICTBO AHTUOMOTHKOB PA3IMYHBIX KJIACCOB ISl MEIUITMHEIL.
[TonmycuHTETHYECKNE AaHTHOUOTHKH.

Paznea 7. UMMo0ONJIN30BaHHBIC 0M000LEKTLI B OMOTEXHOJIOTHAX.

THumoBble  TEXHOJIOTHMYECKHE MIPUEMBI n 0COOEHHOCTHU KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB, KIJIETOK UM TKaHEH pacTeHUM, O>KUBOTHBIX M 4YEJIOBEKA, IIOJIy4YEHUE
BHEKJICTOYHBIX M BHYTPHUKJIETOYHBIX IPOJYKTOB OWOCHMHTE3a U OHOTpaHcPopManuu B
naboparopun ¥ Mpou3BoAcTBE. OCOOEHHOCTH UMMOOMIH3AINN OMO0OBEKTOB U UX NMPUMEHCHHE
B OnorexHosorun. CriocoObl MMMOOMIM3alUU OMOOOBEKTOB B OHMOTEXHOJOTHUU (aacopOrus,
KOBAJICHTHOE CBSI3bIBAHHE, METOJ] MONEPEYHBIX CITMBOK, MHKAMCYJIUPOBAHUE, NMMOOMIU3AIIUS
MyTeM BKJIIOYCHHUS B TOJUMEPHYIO CTPYKTYypy). Jlumocomel, HaHochepbl, Mukpochepsl,
tanachepsr. Adpdunnas xpomarorpadus. VMcmonp3oBaHue HMMOOMIN30BaHHBIX OMOOOBEKTOB B
MEIUIIMHCKUX OWOTEXHOJOTUSIX M B JUACHOCTUKE PA3IMYHBIX 3a00JIeBaHUN (TEXHOJOTHUH
MOJIYYCHHUSI TJIFOKO30-()PYKTO3HBIX CHPONOB, AaMHUHOKHCIIOT, JWTOKCHMHA W3 HANEpCTIHKU
HIEPCTUCTOM; TJIFOKO3HBI OMOCEHCOpP; MMMOOWIM30BaHHBIE OMOOOBEKTHI KaK JIEKAPCTBCHHBIC
cpencTBa (CTpenTojeKa3a, COBPEMEHHBIE IIOBHBIE U MEPEBSI30YHBIC MAaTePUAIIbl, UCIIOJIb30BAHUE
MUKPOKAICYJ B KOCMETOJIOTHH).

Pa3nen 8. buorexHosioruu B npoMbILILJIEHHOCTH M SHEPreTHKe.

I'eomukpobuosorus u sxonorus Hedre- u yrinenoObiun. bakTepuanbHoe BhIETaYMBAHUE
XUMHAYECKUX 3JICMEHTOB U3 Py[, KOHIIEHTPATOB M TOPHBIX IMOPOJ, oOOrameHue pyu, OnocopOorms
METAIJIOB U3 pacTBOPOB. Y najieHue cepbl u3 Hetu u yriid. [loBeimenue Hedreornaun. Y panenue
METaHa U3 YrOJIbHBIX Tu1acToB. [loaBnenne 6nokoppo3nu He(hTEIPOBOIOB.

[IpousBoacTBo  OmoO- ¥ (oTOpazinaraeéMelXx  KOHCTPYKLIMOHHBIX — IUIacTMacC  JUis
MPOMBINUICHHOW SHEPTCTHUKH.

Paszgen 9. buorexHosormyeckue MeTOAbI 3aIIMTHI  OKPYXAKAKOILIEH  cpeabl
(Oxosnioruyeckast OmorexHosiorusi). buoxonBepcusi u OuorpancopManus BTOPHYHBIX
pecypcoB nepepadaTbIBalOIIMX NPOMU3BOJACTB, OTXO0/I0B  pACTeHHMEBOACTBA H
JKHBOTHOBO/ICTBA.

Hcnonb3oBaHre OMOCEHCOPOB U AUATHOCTUYECKUX CHCTEM JIJISl KOHTPOJISI 32 BO3IYXOM U
CaHUTAPHBIM COCTOSTHUEM BOJHBIX CTOKOB. OCHOBHBIE CAaHUTApPHBIC IMMOKAa3aTENW IJisi OICHKU
YPOBHS 3arps3HEHHs OKpyXkaromiei cpenbl. Vcronb3oBanue OHMOTECTOB (MOPCKUE CBETSIIUECS
OakTepuu, NOpoCTeHlne TeTpaxUMEHbl, JapHUM) JUIS OILEHKHM OTXOJO0B Ha CanpoUTHYIO
MUKPOQIIOPY ¥ YUCTOTHI BOJHBIX CTOKOB OT XMMHUYECKUX 3arPsS3HEHUN.

PacturenbHoe cChIppe W OTXOIBI €r0 MPOMBIIUICHHOW mepepaboTku. OTX0bl
KUBOTHOBOJACTBA. OCHOBHBIE OMOXMMHYECKHE MYTH MUKPOOHMOIOTHYECKOW TpaHchopMaluu
3arpsi3HAIONIMX — BemlecTB.  Mukpoopranusmbl — -OuojecTpykTopsl. CrocoObl  ruapoiinsa
pacTUTENbHOTO  ChIpbi. buoTpanchopmanus ©  OHOKOHBEPCHS BTOPHUYHBIX  PECYPCOB
nepepadaThIBAIONIUX TPOU3BOICTB, OTXO0/IOB PACTEHUEBOACTBA M )KHUBOTHOBOICTBA

buonorndeckass ouyuMcTKka CTOYHBIX BOJ. [IpuHIMNHANBHBIE CXEMBI OYHUCTHBIX
coopyxeHuid. OCHOBHbIE€ NPHUHIMIIBI PAa0OTHI, METOJbI U COOPYKEHHUS a3pOOHON M aHadPOOHOM
OHMOJIOTHYECKOM OYUCTKU CTOYHBIX BOJ U TIEpepabOTKH MPOMBIIIEHHBIX OTXOJIOB.

YTunuszanuys JUOKCHAa yTriiepoia ¢ TOMOIIBI0 MUKPOOPTaHU3MOB.

buonornyeckne MeTOABI OYMCTKM BO3ayXa. buonorumueckas [e3070palus Ta3oB.
OCHOBHBIC METO/IBI M TPUHIIUTTHAITEHBIE KOHCTPYKITUH YCTaHOBOK.

buopemenuanuss u Ouonmoruyeckas OYHCTKa NPUPOAHBIX cpel. OCHOBHBIE TOAXOIBI.
Co3aHue TEXHOJIOTMI IS BOCCTAHOBJICHHUS OKPY’KAIOIIEH Cpellbl C HCMOJIb30BAHUEM TE€HHO-
WHXEHEPHO-MOAU(PUIIUPOBAHHBIX ~ MHUKPOOPTaHU3MOB.  Pa3zpaboTka  OHOTEXHOIOTHYECKHX
CIOCOOOB YHUUTOKEHUS XUMHUIECKOTO OPYKHSI.
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buonoruyeckass nepepaboTka TBEpABIX OTXOOB.

buonectpykius NpuUpOgHBIX U

CHHTETHYECKUX TOJIMMEpHBIX MarepuanoB. KommnoctupoBanue. Bepmukynbrypa. buonorndeckas
Koppo3us u ouonusl. [lonydenue 6Guorasa.

5. O0pa3oBare/ibHbIE TEXHOJIOTHU

By yueOHol paboThl

O6paSOBaTCJ'II)HBIe TE€XHOJIOTHNH

Jlexnuun

NudopmaninoHHO-KOMMYHHUKATHUBHAS
TexHosiorus. Mcrnonp30BaHME  AIEKTPOHHBIX
MaTepuaioB, MyJIbTUMEAUNHBIX CPE/ICTB.

IIpakTHueckue 3aHATHS Beinonnenue TPYIIOBBIX ayIUTOPHBIX
3aJlaHuM, MHIMBUyaIbHbIC JOKJIAIbI

CamocrosTenpHas pabora TexHomoruss  camopas3BUTHs.  TexXHOIOrus
pa3BUTHUSA KPUTHYECKOIO MBILLUICHHUS.

[IpesenTanuss ©  3ammTa  pe3yJbTaToOB
CaMOCTOSITEJIbHON pabOThl Ha 3aHITUAX

6. ®OH/1 OLIEHOYHBIX CPEACTB AN CIUILIUHBI
6.1. ITacopt doHIa OLIEHOYHBIX CPEICTB MO JUCHHUILINHE «BHOTEeXHOI0THS

Ne /i | KonTponmpyeMmble pa3aenbl (TeMbl) JUCITUILTAHBI OrneHOYHOE CPENICTBO
HaMEHOBaHUE KOJI-BO
OcHoBHbIE MIEPHUOIbI BO3HUKHOBEHHS,
CTAaHOBJICHUS W  Pa3BUTHS  OMOTEXHOJOTHH. 2
. TeMBbI pedepaToB
1 Ob6nactu MPUMEHEHUS COBpPEMEHHOM TeCTOBBIE 3ANAHIS 3
OMOTEXHOJIOTMM W OCHOBHBIE €€  aCIIeKTHI 4
BOIPOCHI K 3a4eTy
(Ouonoruueckue, XUMUYECKHUE,
TEXHOJIOTHYECKHE).
OcHoBHbIE TEXHOJIOTHYECKHE MIPUEMBI, TeMBI pedepaToB 3
anmapaTypHoe odopmiteHne TECTOBBIC 3aIaHUS 8
2 OMOTEXHOJIOTHUECKUX MPOIECCOB M OCOOCHHOCTH | BOMPOCHI K IK3aMEHY 9
KYJTbTHBUPOBAHUS ~ MHKPOOPTaHU3MOB  IIPH
MIPOU3BOJICTBE MUKPOOHBIX MPENapaToB.
[TumeBast OMOTEXHOJIOTHSI. TEMBI pedepaToB 6
3 TECTOBBIE 3aJaHUs 10
BOITPOCHI K 3a4€Ty 4
I'ennas u knerounas wHxeHepus. l[lomydenue TeMBbI pedepaToB 8
4 TPaHCTEHHBIX OpPTaHHU3MOB. [Tpumenenue TECTOBBIC 3aIaHUS 8
METOJIOB OMOTEXHOJIOTUU B CEJIEKIIMH PACTCHHIA BOIIPOCHI K 3a4eTy 12
Y )KHBOTHBIX.
buorexHomoruss B CETBCKOM  XO3SHCTBE. TeMBbI pedepaToB 6
5 OCHOBHBIE HaNPaBJIECHUS CEIbCKOXO35IICTBEHHOMN TECTOBBIC 3aJIAHUS 5
OMOTEXHOIOTHH B PacTEHHUEBOJCTBE u BOIIPOCHI K 3a4eTy 10
KUBOTHOBOJICTBE.
MemunmHCcKass OHMOTEXHOJIOTHST  (OMOTEXHOJIOTHS TeMbI pedeparon 3
6 JUTSL MEIULIMHBI). TECTOBBIE 3aTaHUS 4
BONPOCHI K 3a4eTy 3
NMMoOunmn3oBaHHBIC OMOOOBEKTHI B TeMBI pedepaToB 2
7 OMOTEXHOJIOTHSIX. TECTOBLIE 3aJaHUS 3
BONPOCHI K 3a4€Ty 3
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buorexHomornu B TPOMBIIUIEHHOCTH U TEMBI pedepaToB 3
8 SHEPreTUKE. TECTOBBIE 3aIaHUS 4
BOIIPOCHI K 3a4ETy 2
buotexnonornyeckue METObI 3aIIUThI TEMBI pedepaToB 3
OKpY>KaroIen cpenbl (9KoNoTrHUecKas TECTOBBIC 3aIaHUS 5
9 OMOTEXHOJIOTHS). buokonsepcus u BOIIPOCHI K 3a4€Ty 3
OuoTpaHcopmalusi ~ BTOPUYHBIX  PECYpPCOB
nepepadbaThIBAIONINX  MPOU3BOACTB,  OTXOJOB
pacTEeHUEBOJICTBA U JKHBOTHOBOJICTBA.

6.2. Ilepeyenb BONPOCOB JJIf 3a4€TA

1. bBuorexHonorus xak Hayka. Mcropus pa3Butus. CBs3b ¢ QyHIaMEHTAIBHBIMUA HayKaMu XX
Beka. OCHOBHbIE HAIIPABJICHUS U 3314l COBPEMEHHON OMOTEXHOJIOTUH .

2. OCHOBHBIC HAIPaBJICHUS COBPEMEHHON arpoOMOTEXHOIOTHH .

3. IlpuxiaaHble acnekThl KJIETOYHOW OMOTEXHOJIOTMM B YKMBOTHOBOJCTBE U BETEPUHAPHOM
MEIUIUHE .

4. OcCHOBHbIEC HalpPaBJICHUS MUILEBOW OMOTEXHOJIOTHH .

5. Tlonstne 6M0OOBEKTA M OMOTEXHOJIOTHIECKOTO MPOIIecca .

6. TpeOoBaHMs, NpeAbsBIseMble K IMPOMBIIUIEHHBIM MITaMMaM mpoayueHtaM CrocoOsbl
CO3J1aHUs BBICOKOA(P(PEKTHBHBIX ITAMMOB-TIPOAYIICHTOB .

7.CrocoObl  KyIbTHUBHPOBaHMS  MUKpoopraHu3moB. Cragum W KHHETMKa  pocra
MUKpPOOPTraHU3MOB .

8. Chlppe U1 OMOCHHTE3a M OLIEHKa ero Ouosnoruyeckod neHHocTH. IlpuHiumnsl moxdopa
MCTOYHUKOB CBIPbS JISl MUILEBbIX OMOTEXHOJIOTMYECKUX IPOU3BOICTB .

9. VcnoBus KylIbTHBHPOBAaHHUS KJIETOK M TKaHEW Ha MCKYCCTBEHHBIX MHUTATENIBHBIX CpEelax.
MeTo/1bl cTEpUIN3ALINN U IPUEMBI aCENTHKH.

10.CoctaB nuTatenbHbIX cpel. OCHOBHBIE MPHUHLUIBI COCTAaBJIEHUS MCKYCCTBEHHBIX
MUTATENbHBIX CPE] .

11.061mas cxema GMOTEXHOIOTUYECKOT0 MPOU3BOACTBA MPOTYKTOB MUKPOOHOTO CHHTE3A .
12.MeToapl MaTeMaTHYECKOTO aHAINM3a, MOICITUPOBAHUS, TEOPETHUYECKOTO M IMPAKTUYECKOTO
UCCIIEIOBaHMS B TEXHOJIOTHUECKUX MpoIieccax .

13.04ncTKa BOJBI M BO3/IyXa HA MPEANPHUSATHSIX MHIIEBON OMOTEXHOJIOTHH .

14. TlonydyeHue QepMEHTHBIX NpenapaToB C IMOMOLIbI0 MHMKpOOpraHusmoB. IlpumeHenue
(epMEHTHBIX IpenapaToB B MHUIEBOW MPOMBIIICHHOCTH .

15. MukpoopraHusmbl, HCHOJb3yeMble B  MUIIEBOM  MOJIOYHOW  MPOMBIIIICHHOCTH.
buoTtexHonornueckre nporeccs B NOJy4YeHUH MOJIOYHBIX MPOJAYKTOB U CHIPOAEIUY .

16. IlpousBoacTBo aMUHOKHMCIOT. OCHOBHBIE CIIOCOOBI MoJy4deHHA. KX JOCTOMHCTBA U
HEJOCTaTKU. Y CIIOBUS U OCHOBHBIE MOJAXObI K CBEPXCUHTE3Y AMUHOKHUCIIOT.

17. Ana’poOHble mpolecChl W TEXHOJOTMM Ha HX ocHoBe. [nukonu3. CnuproBoe u
rIMLepruHoBoe OpokeHue. bpojkeHue B 1eI04HOM cpefie.

18. CymHoCcTh M 337a4M T€HETHYECKOW WH)KeHepuu. Pa3BuTHe reHeTHYecKoW WH)KEHEpHUU B
Poccuu u 3a pyGexom .

19. Ponp reHHoON WHXEeHEepUU B (YHIAMEHTAIBHOM M IKCIEPUMEHTAIBbHOM OMOTEXHOJIOTHUH.
TpaHcreHHBIE OpraHU3MBI M UX IPAMEHEHHE .

20. OcHOBHbIE  HampaBlE€HUS U  TEPCIEKTUBbI  CO3JaHMS  TPAHCTEHHBIX  COPTOB
CEbCKOXO35MCTBEHHBIX PACTEHUN .

21. Metoab! KJIOHUPOBAHUS YMOPHOHOB KHBOTHBIX .

22. TpaHCTeHO3, €r0 OCHOBHBIC JSTambl M OCOOCHHOCTH TPH TOJXYYEHUH PA3IHUYHBIX BHUIOB
TPAHCT€HHBIX )KUBOTHBIX .
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23. KamrycHas KjeTka KaK OCHOBHOW OOBEKT HCCIEIOBAaHMN KJIETOUYHOW OHMOTEXHOJIOTHUU.
OU3NOIIOTUYECKUE U CTPYKTYpHbIE OCOOCHHOCTH KAaJUIYCHBIX KIJIETOK. |'@HeTHMKa KaJlTyCHBIX
KJIETOK .

24. TlonsTHe TOTHUIOTEHTHOCTH pacTUTelNbHON KieTku. Kierounas nenuddepenuumanus u
ycaoBus mepexona K auddepeHnuanu KaTyCHBIX KJIETOK B KyJbType IN Vitro. OcHOBHBIC
TUIIBI MOpQOreHe3a B KyJIbType KaNTyCHBIX KJIETOK .

25. OUTOrOpMOHBI KakK OCHOBHAas peryasTopHas cucrema pactenuid. Kiaccuduxanms
¢utoropmonoB. OcobeHHOCTH MeTabonu3Ma, TpaHCHopTa U (PU3MOJIOTHYECKOe JIEHCTBUE
¢uroropmonoB. Mcnonb3oBanue GUTOropMOHOB B KyJIbType IN Vitro .

26. Knerounas cenekiusi pacTeHuid. KiieTodHasi celeKkius pacTeHHWH Ha YCTOHYMBOCTHh K
OMOTHYECKUM U aOMOTHYECKHM (HaKTOpaM OKPYKAOIIEH Cpelibl .

27. KynbpTypa ceMsIOYeK M HM30JMPOBAHHBIX 3apojsimei (3MOpuokynbTypa). [Ipeomonenue
MOCTTaMHOW HECOBMECTUMOCTH .

28. MoueKyIsipHO-TEeHETHYECKOEe MapKUpOBaHWE MIPU3HAKOB M CBOWCTB OMOJOTHYECKUX
00bekToB. [IpakTnueckoe npumenenue JJHK-texnomornii B ATIK .

29. Ilonstue 6uobe3onacHocTU. ['ocyaapcTBEHHOE perylupoBaHue B 00JacTH OMOMHKEHEPHH
U IPyruX OMOTEXHOJOTUICCKUX HAIIPABIICHUSX .

30.ITpeumymiectBa ¥ OCOOCHHOCTH MPUMEHEHHS OakTepHanbHBIX OWOMpenapaTroB s
CTUMYJISLIMU POCTA PACTCHUM .

31.OcHoBHBIE BHIBI CPEICTB 3aIIMTHl POCTAa PACTEHHM, CO3/JaHHBIE OHOTEXHOJIOTHYECKUMU
METOJIaM, IIPEUMYIIECTBA U HEJJOCTATKHA WX MPUMCHCHHS .

32.Mcnonp3oBaHKe ~ OWonpenapaTtoB  Ha  OCHOBE  BBICOKOI(D(PEKTHBHBIX  ITaMMOB
docharMoOmIM3YIOMUX MHKpOOpraHu3MoB: mpemnaparel BioMyc (Mukornaat- BT), Wurzel-
Vital, MycoPak, AgriVAM na ocnoBe rpuboB (AMI'); buconbuMukc Ha ocHoBe AMI,
KITyOCHBKOBBIX U PU300aKTEPHIA .

33. KioHajgpHOE MHUKPOpPa3MHOKEHHE PACTEHHH METOJ0M IN VItr0 W ero OCHOBHBIC IIEJIH.
®daxTopsl, BIUsIONMe Ha 3P(HEKTHBHOCTDH KJIOHATHHOTO MUKPOPAa3MHOXKCHHSI PACTCHHA .

34. Drtambl MOMyYEHUs] pacTeHHWid B KyibType IN Vitro. OCHOBHbBIE TPYAHOCTH M CIIOCOOBI
MOBBIICHUS 3P PEKTUBHOCTH KIIOHATEHOTO MHUKPOPA3MHOKEHUS .

35. Meroabl 03A0POBIEHUS TOCATOYHOTO MaTepuana (TepMOTepamusi, METOJ AalmHKaIbHBIX
MEpHCTEM, XUMHOTepamnusi). MeToAsl KOHTPOJs BHUPYCHOW WH(PEKIIMU B  TIpoIecce
O37IOPOBIICHUSI M PAa3MHOXKEHUS TMOCAJ0YHOTO MaTepuana (MeToJ HMMYHO(EpMEHTHOTrOo
aHaJIM3a, METO]T MICKTPOHHONW MUKPOCKOITHH) .

36. Ilonmydyenne Omomacchl MHKPOOPTaHM3MOB B KadecTBe UCTOYHHMKa Oenka. I[lutarenpHbie
CBOMCTBAa KOPMOBBIX OCITKOBBIX KOHIICHTPATOB U MX IPUMECHEHUE .

37. depmeHTHbIE MpenapaThl, UCIOIb3yeMbIe ISl YIYUIIEHUs IEPEeBaPUBAEMOCTH KOPMOB .

38. llomyyenne pEeKOMOMHAHTHBIX OEIKOB (MHCYJIMH, COMAaTOCTaTHH, COMAaTOTPOIIWH,
unTepdepon). McnonpzoBaHue TpaHCTEHHBIX OPTaHU3MOB ISl UX TOTYYCHHS .

39. T'eHHO-WH)XCHEPHBIC BAKIIMHBI

40. TloHaTHe O MOHOKJIOHANBHBIX aHTUTENax. llomydyeHHMEe MOHOKJIOHATIBHBIX AHTUTEIN.
Hcnonp30BaHe MOHOKIIOHATBHBIX aHTHUTEN B KAUeCTBE JICKAPCTBEHHBIX CPEJICTB .

41. VmmoOunm3oBaHHble (epMeHThl U KiIeTKH. IlpenmyiiectBa HMMMOOMIM30BaHHBIX
O6uokarann3aTopoB. OCHOBHBIE HOCUTENH U CITIOCOOBI MMMOOMITA3AITUH .

42. . Viconp3oBaHHE MMMOOMIN30BAHHBIX OMOOOHEKTOB B MEAUIIMHCKIX OMOTEXHOJOTHSIX U B
JTUATHOCTHKE Pa3IMIHBIX 3200JICBaHU.

43. OcoOCHHOCTH KYJIbTHBHPOBAHHUS KJIETOK )KMBOTHBIX B YCIOBHAX IN Vitro. UmmoOumn3aius
KJICTOK J)KHBOTHBIX .

44. BbuotexHonoruu Juis HeTe- U TOPHOAOOBIBAIOIIEH U 000TaTUTETHHON MPOMBINIIIEHHOCTH .

45. BUOTEeXHOJOTHS TIPH pEHICHHH MPOOJeM DJKOJOTHMM W JIUKBHJAIMK HETaTHBHBIX
AHTPONIOTEHHBIX BO3/ICUCTBUN Ha OKPYKAIOIIYIO Cpey MMMOOUTH3AIINY .
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46. buonornyeckas mepepaOOTKa TBEPABIX OTXOAOB. bBHOJECTPYKIMS TNPHUPOIAHBIX U
CHHTETUYECKHUX MOJTMMEPHBIX MAaTEPHAIIOB .

47. MukpoOHOI0rMYecKoe IPOU3BOACTBO BO30OHOBIISIEMBIX UICTOUHUKOB SHEPIUH: HU3ILUX CIIUPTOB,
aleToHa, MeTaHa OMOKOHBEPCHEI OPraHNYECKUX OTXO/I0B M PACTHTEIEHOTO CHIPHS .

48. TlpomsBojacTBO OHMoOrasa u ero (pu3nyecKre CBOMCTRA.

6.3. llIkaJia o1lleHOYHBIX CPEACTB

YpoBHU Kpurepuu onieHuBanus OueHounsle cpeacTna (KoJ-
OCBOCHHS BO OQJIJIOB)
KOMIIETCHIU I

[Toka3pBaeT TIIyOOKHE 3HAHUS IPEAMETA.
3HaeT: OCHOBHBIC OO0JIACTH MPUMEHEHUS
COBPEMEHHOW OHMOTEXHOJIOTUM M OCHOBHBIC
ee acrekThl (OMOJIOTMYECKHE, XUMHUYECKUE,

TEXHOJIOTUYECKUE);  HAyYHBIE  OCHOBBI
MHXEHEPHOTO oopmienus
OMOTEXHOJIOTUH; THUIIOBBIE
TEXHOJIOTUYECKHE TIPHEMBI U OCOOEHHOCTH
KYJbTHBUPOBAHUS MHKpPOOPTaHH3MOB,;
TpaaUIIOHHBIE OMOTEXHOIOTUYECKHE
NPOLIECCHI, HCIOJNb3yeMble B  MHILIEBON
POMBIIIICHHOCTH, PacTeHNEBO/ICTBE,

JKUBOTHOBOJCTBE, MEIULIMHE, HOBEUIINE
JOCTIKEHUS B 00JIACTH OMOTEXHOJIOTHUU;
OCHOBHBIE THUIBI MHUKPOOHBIX MpEnapaTroB
JUIE  PacTEHHUEBOJCTBA, KWBOTHOBOJCTBA,
MEJIUIMHBI U TPOMBILLIEHHOCTH;

YMeer OpUMEHSATh  OTEYECTBEHHBIM U
3apyOeXHBI ONBIT M HMHHOBAIIMOHHBIC

TecToBBIE 3aMaHUS
(30-40 6amoB);

HponsuiyTsilt TEXHOJIOTUHI TIst aBJICHUS
(75 -100 6anoB) A yrp pedepar (7-10 6amnoB);
«GAUTEHOY OMOTEXHOJOTMYECKUMU TPOIECCAaMH  TIPU

MIPOM3BOJICTBE MUKPOOHBIX MTPETIapaTOB;
p A p bertap ’ BOIIPOCHI K 3a4ety (38-50

UCIIOJIb30BAaTh OCHOBHBIE METO/IBI
OaJIIoR).
MaTEeMaTHIECKOTO aHaJm3a,
MOJIeTTUPOBAHUS, TEOPETUYECKOTO u
MMPAKTUYCCKOI'0O HUCCIICA0OBAHUA B
TEXHOJOTUYECKHIX nporeccax npu
IIPOU3BOJICTBE MUKPOOHBIX MPENapaToB;
YmMmeer MIPOBONTH TEOPETUUECKHE

HCCJIEIOBAHMSI, TOJIb30BAaThCS CIIPABOYHOM
JIUTEpaTypoil B 00JIACTH OHOTEXHOJIOTHH;
UCIIOJIb30BaTh IOJYYEHHbIE 3HAaHUS IS
aHaINM3a  DKCIEPUMEHTAJIBHBIX  JIAHHBIX;
CaMOCTOSITENIbHO ~ BBIOMpPATh TEXHUYECKUE
CpEJICTBA, palnOHAIbHYIO CXEMY
IPOU3BOJICTBA 3aJJaHHOTO MPOAYKTAa;
ONTUMH3UPOBATh COCTAB MUTATENIBHBIX CPEL
U YCJIOBUS KYJIbTUBUPOBAHUS MTPOYLIEHTOB;
pacTUTENbHBIX W JKUBOTHBIX  KJIETOK,
OIICHHUBATh TE€XHOJOTHYECKYIO
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3¢ (PEKTUBHOCTH TMPOU3BOJCTBA U BHOCHUTH
MIPEIIOKEHUS TI0 UX YCOBEPIIICHCTBOBAHUIO.
CaMOCTOSITENIbHO ~ OCYHIECTBIIATh HAy4YHO-
UCCIIEIOBATEIIbCKYIO NeSTeIbHOCTh B
COOTBETCTBYIOLIEH npo¢eCCuOHATBHON
00J1aCTH C HMCHOJB30BAHUEM COBPEMEHHBIX
METOJIOB UCCJIEJOBaHMS U MH(OPMALIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH.

YMeeT ucnoiab30BaTh NOIYyYEHHbIC 3HAHUS B
00pa30BaTEIbHON MPAKTUKE.

Brnazneer HaBblkaMu aHalu3a COBPEMEHHOTO
COCTOSIHUS OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA, HAYKU M TeXHUKH, OTINYHO
BJIQJICET TCPMUHOJIOTHEH U3  Pa3HBIX
pa3aesioB AUCHUILTHHBL.

Bnageer HaBBIKAMH ~ CaMOCTOSITEIILHOTO
pellleHusT  Hay4YHbIX, HWH)XXEHEPHBIX U
MIPOM3BOJICTBEHHBIX  33aa4y B 00JIACTH

OMOTEXHOJIOTHH; OITBITOM
MHKPOOHOJIOTHYECKHUX,

OMOTEXHOJIOTUYECKNX W  aHAIUTUYECKHUX
METO/IOB HCCIIEIOBAHUS, METOJaMH

OYMCTKHU U CTEPHIM3AIMU BO3/lyXa, BO3/1yXa,
MOMEIICHUH, MaTepPHAJIOB, TPHUTOTOBJICHHS
U CTEepWIM3AllMM  TUTATEIBHBIX  Cpel,
METOdaMH MPOBEACHUS CTaHIAPTHBIX
WCIIBITAHUN TI0 OMNpPECJICHUI0 KadecTBa
CBIPBS 51 MIPOYKITNH, METOJaMH
TEXHUYECKOTO KOHTPOJS 3a COOJIIOJCHHEM
TEXHOJIOTHYECKON TMCUUILIMHBI B YCIOBUAX
JIEHCTBYIOIIETO OMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA.

bazoBriit
(50 -74 6amna) —
«3aYTEHOY

XOopomo 3HaeT JIUCUUIUIMHY, OJHAKO 3TH
3HAaHUA OI'PaHUYCHBI 00BEMOM Marepuaia,
MpEJCTaBICHHBIM B  y4yeOHUKe. 3HaeT:
OCHOBHBIE OMOTEXHOJOTHYECKHE CIOCOObI
MOJIYYCHHUsS]  TIOJIE3HBIX NI 4YeJIOBEKa
MIPOJIYKTOB; TpagUIIMOHHBIE
OMOTEXHOJIOTHUECKHE MPOLIECCHI,
JOCTIKEHUS B 00JIacTH OHMOTEXHOJIOTHUU;
OCHOBHbIE THUIIBI MHUKPOOHBIX IpenapaTroB
JUIsl  pacTEHUEBOJCTBA, KMBOTHOBO/JICTBA,
MCIUIHHBI 1 IPOMBIIIIJICHHOCTH.

Ymeer MOJIb30BaThCA CIpPaBOYHOM
JUTEPATypod B 00JaCTH OMOTEXHOJIOTHH;
WCIIOJIb30BaTh IOJIYYCHHBIC 3HAHUS UL
aHaJIu3a OKCIICPUMCHTAJIbHBIX JaHHBIX
CaMOCTOSITENILHO BBIOMPATh TEXHUYECKUE
CpEeJICTBa, paloHaIbHYIO cXemy
MIPOM3BOJICTBA 33/IaHHOTO MTPOJIYKTA.

TectoBble 3a1aHus
(20-29 6ansoB);

pedepar (5-6 6amios);

BOMpOCHl K 3auety (25-39
0amioB).
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YMeeT HCronb30BaTh MOJYYEHHbIE 3HAHUS
JUTSL aHAJTA3a SKCIIEPUMEHTAIIBHBIX JaHHBIX;
ONTUMH3UPOBATH COCTAB MUTATEIbHBIX CPEN
U YCJIOBUS KYJIBTUBUPOBAHUS MPOIYIICHTOB,
pacTUTENIbHBIX W JKUBOTHBIX  KJIETOK,
OIICHHUBATH TEXHOJIOTHYECKYIO
3¢ (PEeKTUBHOCTH MTPOU3BOCTRA.

Brnageer TepMuHONOTHEH, Aenas OMIUOKH;
[P HEBEPHOM YIOTPEOJIIEHUU CaM MOXKET
WX UCIIPABUTh.

Bnageer HaBbIKaMu pelIeHUs Hay4YHBIX,
WHXCHEPHBIX M MMPOU3BOJICTBEHHBIX 3a7a4 B
o0nacT OMOTEXHOJIOTUH, AHATUTUYECKUMU
u OMOTEXHOJIOTHYECKUMU METOIaMHU
WCCJICIOBAHMSI, MPAKTUYECKUMHU METOJaMHU
OYMCTKH W  CTEPWIM3AIMUA  BO3IyXa,
MIPUTOTOBIICHUS u CTepUIIN3aluu
MUTATEILHBIX CPEJl, METOJaMU TPOBEICHUS
CTaH/JAPTHBIX UCIBITAHUHN IO OINPEICTICHUIO
KaueCTBa ChIPbs U MPOTYKIUH.

[Toporossiii

(35 - 49 6amoB)

3HaeT OTBET TOJbKO HAa KOHKPETHBIN BOIIPOC
o OCHOBHBIM OMOTEXHOJIOTHYECKUM
cnoco0aM  TOJY4YEeHUs  TOJE3HBIX Ul
YeJIOBEKa IMPOAYKTOB, Ha JIONOJHUTEIIBHBIE
BOIIPOCBI OTBEYAET TOJBKO C IIOMOUIBIO
HABOJAILIUX BOIIPOCOB 3K3aMEHATOpA.

He Bcerma ymeer mpuBecTH IpaBUIBHBIN
npumep. He Bcerna caMoCTOATEIBHO MOKET
WCIIOJIb30BaTh IIOJIYYEHHBIE 3HAaHUA U
aHajau3a  JKCIEPUMEHTAIbHBIX  JIAHHBIX;
ONTUMH3ALMK COCTaBA MUTATEIbHBIX CPEN U
YCJIOBHM KYJIBTUBUPOBAHUS IIPOJYLICHTOB;

TecToBbIe 3a1aHU
(14-19 6ansos);

pedepar (3-4 6amna);

«3a4YTEHOY PACTUTENBHBIX U )KUBOTHBIX KJIETOK, OLIEHKH
o BOmpockl Kk 3auery (18-26
TEXHOJIOTMYECKOU 3¢ (HEeKTUBHOCTH
0asioB).
MIPOU3BOJICTBA.
VY 10BiEeTBOPUTENTHHO BJIaJICET
TEPMUHOJIOTHEH M HABBIKAMH  PEIICHHS
Hay4HBbIX, MHKEHEPHBIX H
MPOM3BOJICTBEHHBIX  3a/7ad B O0JacTH
OHMOTEXHOJIOTHH, aHAJUTUYECKUMHU n
OMOTEXHOJIIOTHYECKUMHA METOIaMU
HCCIICTIOBaHUS.
Huzkuit He 3HAET 3HAUYNTEILHOMN 4acTu
o TectoBrIe 3aganns
(TOTIOPOTOBBIIA) MPOrpaMMHOTO MaTepuajga IO OCHOBHBIM (0-13 Ganos):
(KoMIIEeTEHITUS OMOTEXHOJIOTMYECKUM CIIOCO0aM MOTyISHUS ’
He MMOJIE3HBIX JJIS YelIOBEKA IIPOAYKTOB, HE
8 POALYKTOB pedepar (0-2 6anna);
chopMUpOBaHa) | 3HAET HOBEWIIHE JOCTHKEHHS B OOIACTH
MEHEe 35 | OMOTEXHOJOTHH, NOMYCKAEeT CYIISCTBEHHEIC
( ’ y y Borpockl Kk 3adery (0-19
0aninoB) — OIIMOKHU B OTBETAX. Saion)
«HE3aYTCHO» He ymeer mpuBecTH NpaBWIbHBIN MPUMED. )
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He ymeer mpoBOAWTH TeopeTHUYECKUE
UCCJIEI0BAHMS, TI0JB30BATHCS CIPABOYHOM
JUTEepaTypoil B 00JacTH OHUOTEXHOJIOTHUU;
UCIIOJIb30BaTh IOJIYYCHHBIC 3HAHUS IS
aHalM3a  AKCIEPUMEHTAIBHBIX  JIAaHHBIX;
CaMOCTOSITEJIbHO BBIOMPATh TEXHUYECKHUE
CpEeJCTBa, paloHaIbHYIO cXemy
MIPOU3BOJICTBA 3aJIaHHOTO IPOAYKTA;
ONTUMU3UPOBATH COCTAB MUTATEIBHBIX CPEL
U YCIIOBUS KYJIbTUBUPOBAHUS MPOJIYLICHTOB,
pacTUTENIbHBIX U JKUBOTHBIX  KJIETOK,
OIICHUBATH TEXHOJIOTHYECKYIO
3¢ (HEeKTUBHOCTh TPOU3BOACTBA U BHOCUTH
MIPEJIOKEHUS TIO UX YCOBEPILIEHCTBOBAHMUIO.
He Bmaneer tepmunHonorueii. He Bmameer
HaBBIKAMH PEIICHUS HAYYHBIX, HHKECHEPHBIX
U TPOU3BOJCTBEHHBIX 3aJad B 00JaCTH
OMOTEXHOJIOTHH, METOJaMH MPUTOTOBIICHUS
W CTepWIM3AllMM  TUTATEIbHBIX  Cpel,

6I/IOT€XHOJ'IOFI/I‘16CKI/IMI/I,
MI/IKp06I/IOJIOI‘I/I‘-IeCKI/IMI/I, AHAJIUTUYCCKUMU
MECTOdaMU I/ICCJIC,I(OBaHPlﬁ, MCTOJaMH

MMPOBCACHNA CTaHAAPTHBIX HUCIILITAHUN 110
ONPENIETICHUIO KadecTBa CBIPbS u
MMpOAYKIIHH, IMPAKTUICCKUMU METOAJaMU
OYUCTKM U  CTEpWIM3alMd  BO3/AyXa,
MMOMEILIEHU I, MaTEPUAJIOB.

7. Y4deOHO-MeTOAMUYECKOE M HMH(OPMALMOHHOE o0ecreyeHHe IUCIUTIIHHBI

(MoayJin)

7.1. OcHoBHAs y4yeOHas1 IUTEpaTypa:

1. buorexHomoruss pacTeHHi : yueOHMK M THpakTukyMm s Bys3os / JI. B. Hazapenko,
10. W. Jonrux, H. B. 3arockmua, I'. H. Panmgyruna. — 2-e w3n., wcmp. uw jon. — Mocksa :
WznatensctBo FOpaiit, 2024. — 161 c. — (Bsicuiee o6pazosanue). — ISBN 978-5-534-05619-
8. — Tekcr : omektpoHHbli // OOpa3oBarenmbHas 1uiarpopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/538344

2. buorexHonorust :  y4eOHMK W  TPAKTUKYM IS BY30B/ TIOJ  peIaKIHMCH

H. B. 3arockunoii, JI. B. Hazapenko. — 4-e u3a., ucnp. u jgon. — MockBa : M3aarenscTBo
IOpaiit, 2024. — 384 ¢. — (Bwicmiee obpaszoBanue). — ISBN 978-5-534-16026-0. — Tekcr
AIEKTPOHHBIN /l OObpazoBatenbHas mwiardopma FOpaiir [caiT]. —

URL: https://urait.ru/bcode/543823

3. buorexnonorus: Yueonux/ N.B. Tuxonos, E.A. Py6an, T.H. I'psa3HeBa u ap.; mox pen.
Axan. PACXH E.C. Boponuna.- CII6.: THOP/I, 2008. — 704c.

4. Cmsarckas, FO. A. CoBpemenHas OuorexHosorusi : ydebHoe mocobue / HO. A.
Cwsitckasi, A. Tymu. — Cankr-IlerepOypr : Tpounkuii moct, 2024. — 156 c. — ISBN 978-5-
6049611-3-1. — Tekcrt : 2nekTpoHHbIH // JIaHb : 3MeKTpoHHO-OnbMmoreunas cuctema. — URL:
https://e.lanbook.com/book/403181

7.2. JlonoJiHUTeIbHAA YueOHas JIUTepaTypa:

1. I'paueBa .M., KpuBoBa A.}O. TexHomorust ¢epMEeHTHBIX MpenaparoB. — M.: Dnesap,
2000. — 512c.
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2. Eroposa T.A. OcHoBbI OnoTexHONMOTUU: yuyeObHoe nocobue s By3oB / T. A. Eroposa,
C. M. Knynosa, E. A. XXuByxuna. - 4-¢ u3z., crep. - M.: Akagemus, 2003. - 208 c.

3. CksopuoBa, H.H. OcHoBbl 6noxumuu u MosekynsapHoit 6uonoruu. Y. 1. Xumuueckue
KOMITOHEHTHI KJIETKH: ydeOHOe mocooue. [DIeKTpoHHbIH pecypc] — DnektpoH. aad. — CIIO. :
HUNY UTMO, 2016. — 154 ¢. — Pexxum noctyna: http://e.lanbook.com/book/91337

7.3. MeTounquKne YKa3aHusd 110 OCBOCHUI0 TUCIHTUITIJIMHBI
1. MyparoBa C.A. YMK mno mucrurmimHe «bHOTEeXHOJIOTHS» M1 OOYYArOIIMXCS IO

HayyHOW cnenuanbHocTH 1.5.6. buorexnonorus. — Muuypunck, 1U3n-so Muuypunckuii I'AY,
2024.

7.4. UndopmanmoHHble TEXHOJOTUHU (MPOrpaMMHoOe obecriedeHne u
nH(POPMANIMOHHBIE CIPABOYHbIE MATEPHAJIbI, B TOM YHCJIE€ COBPEMEHHbIE
npodgeccuoHAIbHBIE 0A3bI JAHHBIX U MHGOPMAIHOHHBbIE CTIPABOYHbBIE
CHCTEMBI)

VYuebHast aucnMIUIMHA (MOJAYINB) TPEAYCMAaTPHBAET OCBOCHHE HWH(POPMALMOHHBIX M|
UGPOBBIX TeXHONOTUH. Peanu3zanus nudpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE
SBIISICTCS OJNHOW W3 BaKHEHIIMX 1eield oO0pa3oBaHUS, Iarolieil BO3MOXXHOCTH DPa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0YYarolMXCs Kak OyIyHIMX BbICOKOKBAJIM(HUIIMPOBAHHBIX
CIELIUAJIACTOB.

[udpoBbie TEXHOJIOIMU NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOrO peleHUs
3aja4  Mpo¢)eCCHOHAIBHOTIO, COLHUAIBHOTO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pa3INYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTMH. OcBoeHHE HUPPOBBIX TEXHOIOTUH B
paMKax JaHHOW JUCHHILIMHBI (MOIYJsl) OPHEHTHPOBAHO Ha CHOCOOHOCTh O€30MacHO W
Ha/JIeXaluM  o0pa3oM  MoJy4yaTb JOCTYH, YIpaBlATh, MHTETPUPOBATh, OOMEHUBATHCA,
OLICHMBAaThb U CO37aBaTb MHQOPMAIMIO C TOMOIIBIO LHUQPPOBBIX YCTPOHCTB U CETEBBIX
TexHosoruil. dopmMupoBaHue UPPOBONH KOMIIETEHTHOCTH Mpejroiaraer padoTy ¢ JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU ISl KOMMYHHMKAIUH.

7.4.1 DJIeKTPOHHO-0UOIHOTEYHASI CHCTEMbI U 0a3bI JaAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBas a1ekTpoHHast OUOINOTEKA)

2. ba3za naHHbIX 271eKTpoHHBIX HHPOopManoHHBIX pecypcoB @TBHY INHCXb (norosop
no 00ecreyeHHuIo JI0CTyNna K 3JIeKTPOHHBIM HHpopMaunoHHbIM pecypcam OI'BHY ITHCXb
yepe3 TepmuHan yaanennoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast 6ubnuoreyHas cucrema «HarmoHnanbHbIN UppoBoOl pecype «PyKoHT»:
Kosekiuu «ba3oBeiii MaccuB» n «Konoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT IO MPeoCTaBIeHHIO A0cTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «Anekrponnoe m3narensctso FOPAUTy (https://urait.ru/) (zoroBop Ha okasaHue
yCIOyr MO MPEeAOCTaBIEHHUIO JocTyna K oOpaszoBaTtenbHoON miaargopme OOO «DnekTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DmnextpoHHo-OnOmuoTeunass cucrema «Bepranckuii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCTOIB30BaHNE Mpou3BeaeHM 0T 26.03.2020 Ne 14/20/25)

6. baza mannpix HOb «HammonanbHas snekrponHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o moakmrodeHuu Kk HOb u npegocraBnennn nocrtymna k oobextam HOb ot 01.08.2018
Ne 101/HDOb/4712)
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7. Cornamenue O COTPYAHHYECTBE IO OKa3aHHIO OMOIMOTECYHO-MH(OPMAIMOHHBIX MU
COITMOKYJIbTYPHBIX YCIYT IIOJIb30BATEISAM YHHUBEPCHUTETa W3 YHWCIAa MHBAIMIOB IO 3PCHHIO,
CITA0OBUISIINX, WHBAIHIOB JIPYIHX KATETOPH C OTPAaHHMYEHHBIM JOCTYIOM K HMH(OpMAIINH,
JUI, WMEIONIUX TPYAHOCTH ¢ ureHueM IutockonedatHoro Tekcra TOI'BYK «TamboBckas

oOactHas

YHUBEpcaabHast

Hay4Hast

ounbauorexka

HM.

A.C

ITymxuHa»

(https://www.tambovlib.ru) (cornamenue o corpyauudectse oT 16.09.2021 Ne 6/H)

7.4.2. MudgopManiuoHHbIE CIPABOYHbIE CHCTEMbI

1.

CnpaBounasi mpaBoBasi cucrema Koncynbrantllntoc (oroBop mMmocTaBku, ajanTalud M

conpoBoXxAcHUS dK3eMIULIpoB cucteM Korcynprantlmoc ot 11.03.2024 Ne 11921 /13900/2C)
2. DnexTpoHHBIN nepuoguueckuil cripaBouHuk «Cucrema 'TAPAHT» (noroBop Ha yciayru no
corpoBokaeHHIO 0T 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe NIpodecCHOHATbHBIE 0a3bl JTAaHHBIX
1. ba3a maHHBIX HOPMATHBHO-IIPABOBBIX aKTOB MH()OPMAIMOHHO-00pa30BaTEILHON MPOTrpaMMBbl
«Pocmeton» (morosop ot 15.08.2023 Ne 542/2023)

2. baza pannpix Hayunoil snextponHoi Oubnuorekn eLIBRARY.RU

—  pOCCHICKHI

UH()OPMAIMOHHO-aHATMTHYECKAM [OpTal B 00JacTH HAyKH, TEXHOJIOTHH, MEIUIUHBI U
obpazosanus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoii denepanuu - https://data.gov.ru/

4.

OTKpBbITHIE

NaHHLIE

https://rosstat.gov.ru/opendata

denepanbHON

CILYKOBI

roCyIapCTBEHHOU

CTaTUCTHUKHU -

7.4.4. J/InueH3MOHHOEe U CBOOOJIHO pacHpocTpaHsieMoe MPOrpaMMHoOe o0ecrneuyeHue, B TOM

YHUCJIE€ OTEYCCTBEHHOI'O IIPOU3BOACTBA

Ne [ HammenoBanue Pazpaborunk | loctymHocts | Cchuika Ha | PekBU3UTHI
110 (;muuensuoHH | Emunblil  peecTp | moaTBeprkaarole
(mpaBooOnana | oe, CBOOOJIHO | POCCUHCKUX ro JIOKYMEHTa
TEJb) pacrpocTpass | mporpamMm Ui | (Ipy HATMYKH)
eMoe) OBM u B/ (npu
HaJTUIHH)

1 | Microsoft Microsoft JIMIIeH3UOHHO | - Jlunensus
Windows, Corporation |e or 04.06.2015 Ne
Office 65291651  cpok
Professional IENCTBUA:

0eccpovHO

2 | AuTHBHpYCHOE AO Jluniensuonno | https://reestr.digit | CyOnuen3noHH
MPOrpaMMHOE «Jlaboparopu |e al.gov.ru/reestr/36 | vrii  gOTOBOp C
obecrieucHue s 6574/?sphrase_id | OO0 «Codrekcy
Kaspersky Kacnepckoro =415165 ot 24.10.2023 Ne
Endpoint Security | » O/H, CPOK
Ui Ou3Heca (Poccus) JNEUCTBUA: c

22.11.2023 o
22.11.2024

3 | MoiiOduc 00O «Hossie | JIuniensuonno | https://reestr.digit | Koutpakr ¢ OO0

CrangapTHBIH - o0J1auHbIe e al.gov.ru/reestr/30 | «PyOukon»
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OducHBIf  TAKeT | TEXHOJIOTHUIY 1631/?sphrase_id | ot 24.04.2019 Ne
JUTsL pabOoThI c [ (Poccus) =2698444 03641000008190
JOKYMEHTaMHU 00012
U IIOYTOU CPOK  JICHCTBHS:
(myoffice.ru) O6eccpouHo
Oducueiii maker | AO «P7» Jlunensuonno | https://reestr.digit | Kourpakr ¢ OO0
«P7-Ocduc» e al.gov.ru/reestr/30 | «Codrekcy
(meckTomHas 6668/?sphrase_id | or 24.10.2023 Ne
Bepcus) =4435041 03641000008230
00007
CPOK  JICUCTBHS:
0eccpovHO
OmneparnroHHast 000 Jlunensuonno | https://reestr.digit | Konrpakt ¢ OO0
cucremMa  «Aubt | "bazansT e al.gov.ru/reestr/30 | «Codrexc»
Oo0pa3zoBanue» cBOOOIHOE 3262/?sphrase_id | or 24.10.2023 Ne
MPOrpaMMHOE =4435015 03641000008230
obecrieyenue" 00007
CPOK  JICMCTBUA:
OeccpouHo
[TporpammHas AO JIuuensuonso | https://reestr.digit | JIuueH3uoHHbIH
cucTeMa Ut | «AHTHIUIArua | e al.gov.ru/reestr/30 | norosop ¢ AO
OOHaApYKCHHUS ™ (Poccust) 3350/?sphrase_id | «AnTHILIarHaT
TEKCTOBBIX =2698186 ot 23.05.2024 Ne
3aMMCTBOBAaHUN B 8151, CpPOK
y4eOHBIX " JCUCTBUS: c
Hay4yHBIX paboTax 23.05.2024 1o
«AHTHIIATHAT 22.05.2025
BY3»
(https://docs.antipl
agiaus.ru)
Acrobat Reader | Adobe CBoboaHo - -
- npocMoTp | Systems pacrpocTpaHs
nokyMmeHToB PDF, eMoe
Djvu
Foxit Reader Foxit CB006OIHO - -
- npocmoTp | Corporation | pacmipocTpans
nokymeHToB PDF, eMoe
Djvu

7.4.5. Pecypcbl HHGOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu «AHTepHeT»

1.CDTOwiki: 6a3a 3nanwuii mmo 1udposoii Tpanchopmanuu https://cdto.wiki/
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2.ba3pl naHHBIX, WH(POPMAIMOHHO-CIIPABOYHBIE W TOMCKOBBIE cucTeMbl Rambler, Yandex,
Google, nayuHast 311€eKTpOHHAs ONOIHOTEKA

3.http://www.biotechnolog.ru — monexymnsipHast 6uoJIOTHsI 1 OMOTEXHOJIOTHS;

4 http://www.sci-lib.com — Hayka, HOBOCTH HAyKH U TEXHHUKH [ CTY/IEHTOB;
S5.http://www.inbi.ras.ru — Uacturyr 6uoxumuu umern A.H. Baxa PAH;

6.Wwww.xumuk.ru — caift «XuMux»

7 .http://www.protein.bio.msu.ru/biokhimiya/index.htm - karamor mHay4HO-00pa3oBaTENBHBIX
pecypcoB MI'Y;

8.http://www.tusearch.blogspot.com — mouck »1eKTpOHHBIX KHMT, nyonukaunuii, TOCToB, Ha
calTax HayYHBIX OMOJIMOTEK.

9.http://www.elibrary.ru/defaultx.asp - nayunas snexTponHas 6MOIHOTEKA;
10.http://www.humbio.ru/humbio/biochem/000b6185.htm - Guoxumust. CripaBouHuK (OH-TIaiH);
11.http://www.sci-lib.com — Hayka, HOBOCTH HAYKH U TEXHHKH JUIS CTYJICHTOB,;
12.http://www.biomolecula.ru — nayka, HoBoCTH;

13.baza Derwent Biotechnology Abstracts http://thomsonderwent.com

7.4.6. Llu¢gpoBble MHCTPYMEHTHI, IPUMEHsIeMble B 00pa3oBaTe/IbHOM Ipolecce

LMS-miardopma Moodle

Buptyansnas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online

Oo6uaunsie cepBuchl: Sunekc./luck, Oomako Mail.ru

Cepsucsl onpocos: Suaexkc.®opmsl, MyQuiz

Cepsucsl Bugeocs3u: Suaekc. Tenemoct, Webinar.ru

CepBuc coBMecTHOM paboThl Hajx mpoekTamMu Uit HeOonbmux rpynn  Trello
http://www.trello.com

NoabkowhE

7.4.7. llm¢ppoBbie TEXHOJOTHH, IPUMeHsIeMble IIPH U3YYeHUH AUCHHIITUHBI

Ne [udpoBble TEXHOIOTUN Bunet  yueOGHOW  paboThl, BBHINOJTHSEMBIE C
BEIOpATh HYXKHOE MIPUMEHEHUEM IU(PPOBON TEXHOJIOTUU
1.| OGnayHble TEXHOIOTUH Jlexun
CamocTositenbHas pabora
2.| Bonbure nanHbIe Jlexknuu
CamocrosiTenbHas paboTa

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI

HaumenoBanue OcCHaIIEeHHOCTh CHeHaTbHbBIX TOMEIEHUH 1 [lepedyeHpb MHUIIEH3MOHHOTO
CTeHaTbHBIX * MTOMENICHUH JIJIs1 CAMOCTOSITEIBHOM paboThl | MPOrPaMMHOTO 00ECTICYECHUSI.
MIOMEILEHUHN U PexBuzntsl
MOMEIIECHUN JUIA MMOJITBEPK/IAFOIIETO
CaMOCTOSITENTbHOU JIOKYMEHTa
paboTHI
YueOHast 1. XKamo3u ropru3oHTaIBHBIE HA TPU OKHA "1. Microsoft Windows 7
ayIuTOpus AJs (unB. Ne 2101065486) (mumensust ot 31.12.2013 Ne
MIPOBEICHMUS 2. NatepakTuBHas qocka (MHB. Ne 49413124, 6eccpodHo).
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3aHATUH
JICKIIMOHHOTO THIIA
(r. MugypuHCK,
yiI.
HHTepHannoaHIbH
ast, nom Ne 101,
2/32)

2101040205)

3. CucteMHBIi KOMIUIEKT: poreccop Intel
Original LGA 1150, Beatunsrop Deepcool
THETA 21, marepunckas mara ASUS
H81M-K<S-1150 iH, namsate DDR3 4 Gd,
xectkuit quck 500 Gb, kopmyc MAXcase
H4403, 6ok nutanus Aerocool 350W ( uHB.
Ne 21013400740)

4. TIpoextop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D

5. HaGopbl 7eMOHCTpalluOHHOTO
00opyoBaHus U y4eOHO-HATTISAHBIX
oCcoOHii.

YueOHast
ayuTOpus AJIs
IIPOBECHUS
3aHATUN
CEMUHAPCKOI0
THUIIA, TPYIIIOBBIX
u
WHIVBUAYaAJIbHBIX
KOHCYJIbTALINH,
TEKYIETo
KOHTPOJISI U
IIPOMEKYTOUHOU
aTTecTaluu
(YueOHas
naboparopus
MHUKPOOHOJIOTHH)
(r. MuuypuHCK,
yuxo03 «Pomay,
9/29)

1. Cymmmtensrnii mkadg CM 50/250-500-11C
(uaB.Ne 41013401713)

2. Becol anextponnbie (MHB.Ne2101040151)
3. Kamepa KbY-1 CITY mon 9001
OakTepuIUIHASA YABTPAPUOTIETOBAS IS
XPpaHEeHHUsI CTEPUIIbHBIX HHCTPYMEHTOB (MHB.
Ne 21013600786)

4. Kon6onarpesarens UT- 4100 ULAB
(500mi1+450 rpax) (muaB.Ne 21013600787)
5. YnbTpa3BykoBas Moiika (Banna) Uitciean-
3 DT (3 1) (uaB.Ne 21013600791)

6. Jlocka knaccuas (uaB.Ne 41013602279)
7. Kpecno opucnoe AV 204 PL MK Tkanb
(uaB.Ne 41013602313)

8. Mukpockon MeauiuHckuii buomen 2
(uaB.Ne 41013401743, 41013401742,
41013401741, 41013401740, 41013401739,
41013401738, 41013401737, 41013401736,
41013401735, 41013401734, 41013401733,
41013401732, 41013401731, 41013401730,
41013401729, 41013401745, 41013401744)
9. Hactennslii sxpan Lumien Master Picture
220-220 cm (uaB.Ne 41013401708)

10. TTpuGop mns namepenwnst (HI 2215-2
mukponporeccopusiit pH/ C - Metp ¢
aBTOMAaTUYECKOM KaIuOpOBKOW 1
aBTOTepMOKOMITeHcaruei) (MHB.Ne
41013401712)

11. IIpoextop NEC M361 X (unB.Ne
41013401705)

12. Cucremusiit komruiekt: [Iponeccop Intel
Original LGA 1155, BenTumistop,
MaTepHHCKas [U1aTa, NaMsATh, KECTKUN JTUCK,
BUJICOKApTa, MOHUTOD, YCTPONCTBO IS
YTEHUS KapT MaMATH, IPUBOJI, KOPITYC,
KJ1aBuaTtypa, Mbiiib (MHB.Ne 41013401698)
13. Cron 1a60paTopHBIH XUMUYECKUI

1. Microsoft Windows 7
(nmuuensus ot 31.12.2013 Ne
49413124, 6eccpoyHo).

2. Microsoft Office 2010
(muuensus ot 04.06.2015 Neo
65291658, 6eccpouHo).
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(1200x600x750) cTosemnH. TIacTHK/KapKac
an. poduns (uaB.Ne 41013602351,
41013602350, 41013602336, 41013602335,
41013602334, 41013602333, 41013602332,
41013602331, 4103602330, 41013602329,
41013602328, 41013602327, 41013602326,
41013602325, 41013602324, 41013602323,
41013602322)

14. Ieiikep-uakyodarop ES- 20/60 ¢
iatdopmoii P-16/250, BioSan, ¢
nepkareneM it 16 mryk 250 mit kob/cTak.
BS-010135-CK (unB.Ne 21013400713)

15. Peppakromerp UPD-45462M ¢
MOJICBETKOM U JOI.IIKaIOoM. (MHB.No
41013401711)

16. YabstpoTepmoctart (nuB.Ne 1101040311)
17. kad mist xpaneHus 1adbopaTopHOI
nocyabl (800x450x1950) monku ruracTuk/
Kapkac aji. npo¢uib ¢ 3aMKoM (HHB. Ne
41013602357)

VYueOHas
ayAUTOPHS JJIst
CaMOCTOSATECIbLHOM
paboTsl (T.
MuuypuHCK, yiI.
NutepHanuoHanbx
as, nom Ne 101,
3/23906)

1. Hocka knaccHast (uuB. Ne 2101063508)

2. Kamrozu (uuB. Ne 2101062717)

3. XKamro3u (uuB. Ne 2101062716)

4. Komnsrotep Celeron E3500, mar. ruiata
ASUS, onep.namsats 2048Mb, MoHHUTOD
19"AOC (unB.Ne 2101045283, 2101045284,
2101045285)

5. Komnerorep Pentium-4 (uuB.Ne
2101042569)

6. Mono6siok iIRU308 21.5 HD 13
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KJlaBuaTypa, MbItb (MHB. Ne 21013400521,
21013400520)

7. Kommetorep Dual Core E 6500 (nuB.Ne
1101047186)

8. Komnsrotep TopHano Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)

9. Dkpan Ha mratuse (MHB.Ne 1101047182)
KommnbroTepHas TeXHUKa MOAKIIOUEHA K CETH
«aTepHET» M 00EcTieueHa JOCTYIIOM B
OUOC yHuBepcurera.

1. Microsoft Windows XP,7
(muuen3us ot 31.12.2013 Neo
49413124, 6eccpouHo).

2. Microsoft Office 2003,
2010 (mumeH3us ot
04.06.2015 Ne 65291658,
OeccpouHo).

3. AutoCAD Design Suite
Ultimate (1orosop ot
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JoKallbHas, 00pa3oBaTeIbHas
JIMLEH3Ms, CEpUHHBIA HOMEP
NC50B-270716 nunen3us
neiicTBUTeNbHA OECCPOYHO,
OecriaTHast).

5. IIporpaMMHBIN KOMILIEKC
«ACT-Tect Plus»
(TMIIEH3UOHHBIN JJOTOBOP OT
18.10.2016 Ne JI-21/16).

6. T'UC Maplnfo Professional
15.0 mix Windows mis
yueOHBIX 3aBeCHUI
(JIMTIEH3UOHHBIN JJOTOBOP OT
18.12.2015 Ne123/2015-y)

PabGouas nporpamMmma COCTaBJICHA B COOTBETCTBUU C (DellepaJ'IBHBIMI/I rocyaapCTBCHHbBIMU
Tpe6OBaHI/I$IMI/I K CTPYKTYpPE IporpaMm OJATrOTOBKH HAYYHBIX U HAYYHO-TICJATrOTUYCCKUX KaJIPOB
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B aCMHUPaHType (aIBIOHKTYpE), YCIOBUAM MX pealu3allii, CPOKaM OCBOEHHUS 3THUX MPOrpamM C
yU4eTOM pa3nu4HblX ¢GopM oOyueHus, oOpa3oBaTEeNbHBIX TEXHOJIOTHMH M OCOOEHHOCTEH
OT/ICNIbHBIX KaTEropuil aclupaHTOB (aAbIOHKTOB), YTBEPKJIECHHBIMHU IMPUKa30oM MuHUCTEpCTBA
HayKH U BbIciiero oopazoBanus PO Ne 951 ot 20.10.2021r.

ABTOp: KaHaugaT OuoNIOTMYECKHMX HayK, mpodeccop Kadeapsl cagoBOACTBA,
OMOTEXHOJIOTUH U CEJIEKIIUU CEIbCKOXO035MCTBEHHBIX KYIbTYp MypaTtoBa C.A.

Peniensent: kanauaar c.-X. Hayk, 3aBeAyroluil Kadeapoil arpoXMMuu, MOYBOBEICHUS U
arpoakosiorun Mannes 1.H.

[Iporpamma paccMoTpeHa Ha 3acedaHud Kadeapbl CaJoBOACTBA, OMOTEXHOJOTHHA H
CEJICKIIMHU CETbCKOXO3SIMCTBEHHBIX KyIbTYp (mpotokos Ne 7 ot 10 mapta 2022 1.)

[IporpaMmMa  paccMoTpeHa Ha  3acelaHUU  y4€OHO-METOJMYECKOM  KOMHCCHU
[TnonooBomuoro uncturyra um. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 7 ot 21
mapTta 2022 1.)

IIporpamma yTBepkIeHa pelIeHHeM Y4eOHO-METOJMUYECKOrO0 COBETa YHUBEPCHUTETA,
npotokoi Ne 7 ot 24 mapra 2022 roaa.

IIpoecpamma nepepabomana u dononnena é coomgemcemeuu ¢ mpevoganuamu PI'T

[Iporpamma paccMoTpeHa Ha 3acedaHuu Kadeaphl CagoBOJACTBA, OWOTEXHOJOTHH U
CEJIEKIINM CEIbCKOXO03AMCTBEHHBIX KyJIbTyp IpoTokos Ne 11 ot 13 nrons 2023 r.

[Iporpamma paccMoTpeHa Ha 3aceaHUM Y4eOHO-METOAMYECKOM KOMHMCCHH MHCTHUTYTA
(byHAaMEHTaIbHBIX U MPUKIAAHBIX arpodouorexHosioruii um. M.B. Muuypuna MuuypuHckoro
I'AY (npotokon Ne 11 ot 19 utons 2023 r.)

IIporpamma yTBepkIeHa peLIeHHEeM Y4eOHO-METOJMUYECKOTO0 COBETa YHUBEPCHUTETA,
npotokoi Ne 10 ot 22 utons 2023 ropa.

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJoBOJACTBA, OWOTEXHOJOTMH U
CEJIEKIINH CEIbCKOXO03IUCTBEHHBIX KyJIbTyp poTokoi Ne 11 ot 03 mas 2024 1.

IIporpamma paccMOTpeHa Ha 3acelaHud y4eOHO-METOJUYECKOM KOMHMCCUM WHCTUTYTa
(byHAaMEHTAIBHBIX U MPUKIAAHBIX arpobuoTexHonoruii um. M.B. Muuypuna MuuypuHckoro
I'AY (npotoxon Ne 10 ot 20 mas 2024 r.)

IIporpamma yTBepkIeHa peLIeHHEeM Y4eOHO-METOJMUYECKOrO0 COBETa YHUBEPCHUTETA,
npotokoia Ne 09 or 23 mas 2024 roga.

OpuruHan JOKyMeHTa XpaHUTCS Ha Kadeape caJoBOACTBA, OMOTEXHOJIOTUH U CEJIEKLIUU
CENBbCKOXO35MCTBEHHBIX KYJIBTYD
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