®I'bOY BO Hosocubupcekuii I'AY

Kadenpa BeTepUHAPHOIH IeHeTHKU H 0HOTEXHOI0MUH

YTBEPXKJIAIO:

Per. No 204, 0x-2 309, H.o. nupegrapa HHETUTYTa DKOIOrHYeCKOil
W ITHILEBOH OHOTEXHOJI0I N

.30 _ OF 120181 [~/ Boposkelixuna H.I' D

1 b o) |

\

.'\_ { t"na,u.u.m_:h}'/- :

y)’-

®rocC 2017 r.
PABOYAS ITPOI'PAMMA JUCHUITJIMHBI (MOAYJIA)

b1.0.29 OcHoBBI OHOTEXHOJIOTHH

TITu{p W HANMEHOBAHNE IMCLIANJIHHBI

36.03.02 300TexHus

Koa v HaWMEHOBaHHE HATIPABICHHA NOANOTOBKH

300UHKHHUPUHT

Hanpasnennocts (npodmns )

Kype: 4/4 Cemecrp: 7/8

@DakynbTeT (MHCTUTYT) Owunast, 3a04Has

BHOJ‘IOFO TeXH()j]OFHl{eCKHf{ OYHAA, 3a04Had, OYHO-3a0MHaA

O6beM auCUHIITHHBE (MO/YJIs1)

Bua saustuii OObem 3aHATHIT Cemectp
[3aueTHBIX eq./4yacos]
O4YHas 3a04Hasn OYHO-3404YHas
O06masi Tpy/10eMKOCTh 110 Y4eOHOMY IIaHy 108 108 7/8
B Tom uncne,
Konmaxkmuaa paboma 42 12
3aHATHS JIEKIIMOHHOTO THIIA 14 4 7/8
BansaTHs 1abopaTopHbie 28 8 7/8
CamocmonmenvHan paboma, 6cezo 66 96 7/8
B Tom uncie:
KypcoBoii ipoexT / Kypcosast pabota 7/8
KonTposibHas padorta / pedepar / PI'P K K /8
DopMa KOHTPOJISt 9K3aMeH / 3a4eT / 3aueT ¢ 3 2 7/8
OLICHKOMH

Hosocubupck 2023



®I'bOY BO Hoocubupckuii I'AY

Kadenpa BeTeanapHOﬁ reHeTHKH 1 OMOTEeXHOJIOTHHI

YTBEPKIAIO:

Per. No N.o. nmupexropa MHCTUTYTA 3KOJIOTHUECKOMN

U THIICBON OMOTEXHOJIOTUH
« » 20 T Bopoxeiikuna H.I'.

((Dl/l())

(n(\;mmb)

ProcC 2017 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI (MOAYJIA)

b1.0.29 OcHOBBI OMOTEXHOJIOTHHA

Iudp v HaMMeHOBaHKE JIU CLIUTTIIMHBI

36.03.02 3o00Texuusa

KOL{ 1 HAMMECHOBAHUE HAINPABJICHUA IOAT OTOBKU
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HanpasneHHocTs (poduiib)
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\Konmaxkmmuas paboma 40 12
3aHATHS JEKIIMOHHOTO TUIIA 14 4 7/8
UIaGopaTopHbIe 3aHATHUS 26 8 7/8
Camocmoamenvnas paboma, 6cezo 68 96 7/8
B Tom unciie:
KypcoBoit mpoekT / KypcoBasi paboTa 7/8
KontponbHas padota / pedepar / PI'P K K 7/8
Dopma KOHTpPOJIS dK3aMEH / 3a4eT / 3a4eT C 3 3 7/8
OIIEHKOU
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Pabouas mporpamma cocraBieHa Ha OCHOBaHUM TpeboBaHuii denepanbHOro roCyIapCTBEHHOTO
00pa30BaTEeNILHOTO CTAaHJIApTa BEHICHIETO OOpa3zoBaHusi - oOakanaspuam 36.03.02 3o00TexHUS MO
HaIpaBJICHUIO MOJITOTOBKH YTBEPKACHHOTO nprkazoM MunoOpHayku Poccun ot 22.09.2017 Ne 972

IIporpammy pa3padoras(u):
JlotieHT kKadeapbl BEeTepUHAPHON TCHETUKH U ‘
Jé{;/(/lﬂ“d
< [/

OMOTEXHOJIOTMH, KaHJl. OUOJI. HAYK B.I'. Mapenkos

(1OIDKHOCTB) MOJIHUCH [5(0)




1 Ilnanupyemble pe3yabTaTbl 00y4YeHHMs IO JMCHUILIMHE (MOJAYJI0), COOTHECEHHbIE C
pe3yJibTaTaMH 0CBOeHHsI 00pa30BaTe/IbHOI NPOrpaMMbl

Huctummmaa «b1.0.29 OcHOBBI OMOTEXHOJIOTUU» B COOTBEeTCTBUU ¢ TpeboBanusmu OI'OC BO
u ¢ yuerom [IOOII (npu namuunn) Hamnpasinena nHa GpopmupoBanue cnenyromux komnerenuui (YK,
OIIK, IIK, IICK, IIKO, IIKP, IIKB"):

Tabana 1.

CBsi3b pe3ynbTaTOB O0yUEHHUSI C PUOOPETAEMBIMU KOMITETCHIIMSIMHU

Ko n naumenoBanue
KOMIIETEHIIUU

Ko n naumenoBanue
WHJIUKATOPa JOCTHKEHUS
KOMIETEHIINHN

3anyaHUpOBaHHbIE PE3YIbTaThl 00yUEHUs

OIIK 4. Cnocoben
000CHO8bIBAMb U
Peanu3zo8vieams 6
npogeccuoHanbHoU
oessmenvbHoCmu
coBpemeHHble
MEXHON02UU C
UCNONIL308AHUEM
npubopHo-
UHCMPYMEHMATbHOU
0a3bl U UCTIONIL308AMNb
OCHOBHbLE
ecmecmeenmbie,
ouonocuyeckue u
npogeccuonanbHvle
NOHAMUS, A MAKHCE
Memoovl npu

HOIIK 4.1 Ilpumensem
OCHOBHbLE
ecmecmeenHtule,
buonocuyeckue
npogeccuonanvhvie
NOHAMUSA U Memoobl
npu peweHuu
00wenpogheccuonanbHbIX
3ao0au.

u

3HaTb:  Oa3uCHbIE  TMOHATUS  TPOMBIILICHHON
MUKPOOHOJIOTHH, TEHETUYECKOW U  KJIETOYHOU
WHKECHEPUH, WHXEHEPHOU SH3UMOJIOTHH,
HEO0OXOAMBIE JUISt OCMBICIICHHUS

OMOTEXHOJOTHYECKOTO MTPON3BOJICTBA;

oTanbl U METOAbI OCHOBHBIX OMOTEXHOJIOTUUECKNX
IMPOM3BOJICTB U YCIIOBHA UX ITPOBCACHUS,
OCHOBHOE OMOTEXHOJIOTUYECKOE 000pYyA0BaHHE
OMOTEXHOJOTHUECKHUE MPOIECCHI, NCIIOIb3yeMbIC B
Pa3InMYHBIX OTPACIAX MIPOMBIIIJICHHOCTU U
CETBbCKOTO XO35TMCTBA;

YMeTh: OlIeHUBAaTh BO3MOXHOCTH IIPUMEHEHUS
OMOTEXHOJIOTMYECKUX MOIX0J0B B IPOU3BOJICTBE
MPOYKIIUN KUBOTHOBOJICTBA;

Baanerb: HaBbIKaMu 00paOOTKH TEOPETUUECKOM
nH(popMalu B 00;1acTH OMOTEXHOJIOTHH;

peweHuu
oowenpogeccuonav
HbIX 3a0a4

HOIIK
ObocHosvisaem
ucnovL308aHue
npubopHo-
UHCMPYMEHMANb-HOU
bazet  npu  peweHuu
0owenpogheccuoHanbHbIX
3a0au

4.2

3HaTh: OCHOBHBIC 33/1a4H, PellIaeMble
OMOTEXHOJOTrMYECKUMH METO/IaMU B CEJICKIIUH,
BOCITPOM3BO/ICTBA, BETEPUHAPUU U KOPMIICHUH
YKUBOTHBIX.

YMeTh: 000CHOBBIBaTh HCIOIb30BAHHE
OMOTEXHOJIOTMYECKUX METOJIOB U 000PYA0BAHUS B
CEJIEKIIMH, BOCITPOU3BOJICTBE, BETEPUHAPUU U
KOPMJICHUU KMBOTHBIX.

Baagerb: HaBbIKAMH  OOpaOOTKH  TEOPETUYECKOM
uHbOpMallMKd B  CENEKLHUHU, BOCIHPOU3BOJCTBE,
BETEPUHAPUU M KOPMIICHUH )KUBOTHBIX.

2. MecTo qucuMIuIinHbI (MOaYy./1s1) B CTPYKType 00pa30oBaTeIbHOM MPOrpaMMBbl

Jucouminna «b1.0.29 OcHOBBI OMOTEXHOJIOTHHY OTHOCHUTCS K 0053aTCIbHOM YacTH.

JlanHasi qucHMIUIMHA omupaercs Ha Kypebl nuciuruind: «b1.014 Mukpobuonorus», «b1.016
Mopdonorus xuBoTHEIX», «b1.014 Mukpobuonorus», «b1.020 buoxumus», «b1.0 23 dusnonorus
JKMBOTHBIX», «b1.024 I'enetnkay, «b1.025 Pa3BeaeHne ;KUBOTHBIXY.

3. Coaep:xanue JUCHUNIMHBI (MOZYJISA)

PacnipesiesieHre 4acoB 1Mo TeMaM W BHJAM 3aHSATHN TPEACTABISICTCS B TaOIUIEe 2 TO KaXIOu
dbopme oOyueHus (O4yHasl, 3a0YHAs, OYHO-3209HAS).

Tabmuua 2. Ounas Gopma

| Ne |

HanmenoBanue pa3fenos U TeM

KonunuecTBo "yacoB ‘ dopmupye ‘




n/n Bun Camocr. | Bceero MbIE
Jlexuuu | 3ansTus | pabora o KOMIIe-
JD (JIP) (CP) TeMe TEHIUU
(1K)
1 2 3 4 5 6 7
Ounas ¢popma (Cemectp Ne 7)
1 OO0uue cBegeHns 0 OMOTEXHOJIOTHHI 2 1 3
1.1 buoTexHonorus: NOHATHE U OCHOBHBIE 2 1 3
HaIpaBJICHUS
2 buorexHoJiorus BOCIpou3BOACTBA 4 16 11 31
JKHBOTHBIX
2.1 Tpancrnanranus 3MOpPHOHOB Kak 2 1 3
OMOTEXHOJIOTUUYECKUI METOT
BOCITPOM3BOJICTBA KUBOTHBIX
2.2 OT60p TOHOPOB SMOPHOHOB 2 1 3
2.3 Mopdosorust u puznoIOTUs 1 1
PEnpOayKTUBHOM CUCTEMBI CAMOK
’KMBOTHBIX (Ha MpUMeEpPe KOPOBBI)
2.4 Mertonbl ¥ 3aa4d TOPMOHATIBHOM 2 1 3
CTUMYJISILIMA  BOCTIPOU3BOIUTEITHLHOM
cucteMbl camok. CyrepoBynsinust U OIIK- 4,
CUHXPOHUM3AIUS TIOJIOBBIX ITUKJIOB.
2.5 CocTaBneHHne cXeM TOPMOHAJIbHbBIX 2 1 3
00pabOTOK IOHOPOB U PEITUTTUEHTOB.
2.6 DU3MOTIOTUYECKHUE OCHOBBI 2 1 3
omo10TBopeHusi. OCOOEHHOCTH
OCEMEHEHHsI KOPOB-JOHOPOB.
2.7 MeTo/1b1 N3BJICUEHHUS U TTEPECATKU. 2 1 3
2.8 DOMOPHOCENEKITNS: METOIBI U 2 1 3
HaIpaBJICHUS.
2.9 Onpenenenue craguu pa3BUTHS U 2 1 3
KayecTBa SMOPHOHOB.
2.10 | BoiMbIBaHME paHHUX SMOPHUOHOB y 2 1 3
MBIIIEH OIIK- 4,
2.11 | KpuokoHcepBaiius s5MOPHOHOB 2 1 3
2.12 | Knierounasi unxeHepus - 1 1
3. MouiexyJisipHasi 0MOTEXHOJIOT U 6 6 10 22
(reHeTHYeCKAs1 HHKEHEPHs)
3.1. | XuMHUecKre OCHOBBI T€HETUUECKOU 2 2 4
WH)XCHEPUU.
3.2 JAHK-TexHo0rum B c€IbCKOM 2 4 2 8
XO3SIICTBE: TEOPUS U MIPAKTHKA.
3.3 CocraBlieHHE PECTPUKIIMOHHBIX KApT 2 2 4
3.4 I'enetnyecku MoIUGUITMPOBAHHBIE 2 4 6
OpraHu3Mbl
4. IIpomblinIeHHAss MUKPOOHOJIOT S 2 6 7 15
4.1. | Mukpoopranu3mMbl — 00bEKTHI 2 2 3 7
OMOTEXHOJIOTHH ISl CETTLCKOTO
X035CTBA
4.2 [IpoMBlILIIIEHHOE KYJIbTUBUPOBAHKE 4 4 8
MUKPOOPraHu3MOB
KonTpoabHnas padora 12 12
JK3aMeH 27 27




Hroro:

14

28

66

108

3aounas ¢popma (Cemectp Ne 7)

Oo0mue cBeeHus 0 OMOTEXHOJIOTHH

buoTexHonorus: NOHATHE U OCHOBHBIE
HaIpaBJICHUS

buorexnosorus BOCIIPpOM3BO/ACTBA
KUBOTHBIX

20

26

2.1

TpancriaaTanus 3MOPHOHOB Kak
OMOTEXHOJIOTUUYECKUI METO/T
BOCIIPOM3BOJICTBA JKUBOTHBIX

2.2

OT60p TOHOPOB SMOPHOHOB

2.3

Mopdosorus u puznoIoTUs
PENpOIYKTUBHON CUCTEMBI CAaMOK
’KMBOTHBIX (Ha MPUMEPE KOPOBHI)

2.4

Mertonbl ¥ 3aa4d TOPMOHATBHOM
CTUMYJISILIMM  BOCIIPOU3BOIUTEIBHOMN
cucteMbl camok. CyrepoBynsnust U
CUHXPO-HUM3ALMS TOJOBBIX [IUK-JIOB.

2.5

CocraBiieHHE CXEM TOPMOHAIBHBIX
00pabOTOK TOHOPOB U PEITUTTUEHTOB.

2.6

Du3NO0JIOTHYECKUE OCHOBEI
OINIOAOTBOPCHMUA. OcobenHocTH
OCCMCHCHHUSI KOPOB-IOHOPOB.

2.7

MGTOI[BI H3BJICUCHUS U IICPCCAOKU.

2.8

DOMOPHOCENEKITNS: METOIbI U
HaIpaBJICHUSI.

2.9

Onpez[eneHHe CTalu pa3sBUTHUA U
KadeCTBa 3M6pI/IOHOB.

2.10

BriMbIBaHHE paHHUX SMOPHOHOB Y
MBIIIEH

2.11

Kpuoxoncepparus s3MOpHOHOB

2.12

Knerounas HWHXXCHCPHA

3.

MouiekyJisipHasi 0MOTEXHOJIOTHsI
(reHeTHYeCKAs HHKEHEPHs)

18

26

3.1.

XHUMHYECKHIE OCHOBBI T€HETUUYCCKOM
HWHXXCHCPHHU.

3.2

JIHK-TeXHOIOTHHN B CEILCKOM
XO3SIMCTBE: TEOPUS U MPAKTHKA.

12

3.3

CocraBnenue PECTPUKIIMOHHBIX KapT

34

TI'eneTnuecku MOI[I/I(IDI/ILII/IPOBB.HHBIC
OPraHru3Mbl

IIpoMblnIeHHASE MUKPOOHOJIOTUSI

12

OIIK 4

MHUKpPOOpPraHu3Mbl — 0OBEKTHI
OMOTEXHOJIOIMHU JJISl CETTLCKOTO
X0351CTBA

4.2

[IpoMbIIIEHHOE KYJIbTUBUPOBAHUE
MHUKPOOPraHu3MOB

KounrpoJabHnas padora

18

18




3auer 9 9

Hroro: 4 8 96 108

VYuebHast AeATEIbHOCTh COCTOUT U3 KOHTAKTHOW pabOThI (JIEKLMH, TaO0pAaTOPHBIX 3aHATHI),
CaMOCTOSTEIIEHON PabOThI, KOHTPOJBHOW PabOTHI

3.1.Coneprxanue OT/IENbHBIX Pa3AeIOB U TEM

Pazgen 1. O0uue cBeieHust 0 0MOTEXHOJIOTHH

Tema 1.1. BUOTeXHOJIOTHSA: TIOHATHE H OCHOBHbIE HATIPABJICHHUS.

Onpenenenne 6norexnosnoruu. Mcropus popMupoBanus OMOTEXHOJIOTUU. AHTUYHAS
onotexHomnorus. OCHOBHBbIE OMOJIOTHYECKHE OTKPBITHS. OCHOBHBIEC HAIPABJICHUSI COBPEMEHHON
onoTexHosoruu. [Ipumepsr UCTIONB30BaHUS B CEIBCKOM X03siiicTBe. ColManbHbIe, STHYECKHE,
9KOJIOTMYECcKHe MpoOsieMbl OnoTexHosoruu. buostuka, 6uode3onacHocTs. [IpaBoBoOi KOHTPOIIH
OMOTEXHOJIOTHUECKOW ACATEIBHOCTH.

Pa3nen 2. buorexHoJsiorust BOCIpOM3BOACTBA dKMBOTHBIX

Tema 2.1. Tpanciantauusi IMOPHMOHOB KaK OMOTEXHOJIOTHYECKHH MeTOo/
BOCIIPOM3BO/ICTBA }KMBOTHBIX. DTallbl TEXHOJOTHH TPaHCIUIaHTAIMKU SMOproHOB. [IpuknagHoe u
Hay4yHoe 3HayeHue Merojia T.9. Posib T.D. B MOBBIIEHUH TIJI0I0OBUTOCTH, B CEJIEKIIUH, COXPAaHEHUH
reHo(oH/a MOpoa U BUJOB KUBOTHBIX.

Tema 2.3. OT60p KOpOB 1OHOPOB. TpeboBaHMs K KOPOBaAM-I0HOpPAM 10 MOJIOUHOM
MIPOAYKTUBHOCTH, BOCIIPOM3BOIUTEIBHBIM Ka4€CTBAM, SKCTEPhEPHO-KOHCTUTYILIUOHAIBHBIM IIPU3HAKAM,
BO3pacTy. Pacuer unaekca mio1oBUTOCTU. BbIOOp KOPOB — MOTEHIIMAIBHBIX JOHOPOB U3 CIHCKA.

Tema 2.3. MeToabl ¥ 3a1a4¥ TOPMOHAJIBHON  CTUMYJISIIAM BOCIPOU3BOAUTEIbHOM
cucrembl caMok. OBoreHes 1 (poyuMKyIIOreHes, ero craauu. ['opmonansHas perynsauus. [lonstue
MIOJIOBOTO IMKJIA, €r0 CTaIuH U (Pasbl.

CynepoBynsauus. CHHXpOHU3ALMS IOJOBBIX [IUKIOB. ' OpMOHANIBHBIE TTPETApPaThl 1S
BBI3bIBaHUS CYNEPOBYJSALIMN U CUHXPOHU3ALMUA OXOThI CAMOK, UX CBOMCTBA, AeicTBHE. MeTobl U
CXEMbI TOPMOHANBHBIX 00paboTOK. PaKTOPLI, BiIUsAOIINE HA 3()PEKTUBHOCTD CYNEPOBYIISIINHU.

Tema 2.4. CocraBiieHre CXeM FrOPMOHAJIBHBIX 00Pa00TOK IOHOPOB U peuunueHToB. Pacuer
KaJIeHJAapHBIX rpapKOB B3bIBAHUS CYNIEPOBYIISILIMK IOHOPOB U CHHXPOHU3AIMH PELIUITHEHTOB.

Tema 2.5. ®usunoJiornyeckue OCHOBBI ONJIOAOTBOpeHHsi. OCOOEHHOCTH OCeMeHEeHMSsI
KOPOB-A10HOPOB. CTpoeHue raMeT, 3Tarbl OIUI0A0TBOpeHus. Panuuii smOpuorenes. Ctaguu pa3BUTHA
SMOpPUOHOB, CTpOEHHE, 0003HaYeHHE. TeXHOIOTHS HKCTpaKopHopanbHOro omioaoTBopenus (OKO) u
€ro 3Ha4eHHe IS )KUBOTHOBO/ICTBA.

Tema 2.6. MeToabl U3BJIe4YeHUs U Mepecaaku IMOPUOHOB. CriocoObl U3BJICYEHUS PaHHUX
SMOpPHOHOB U3 MATKH CAMKH-JIOHOPA (XUPYPTUUYECKUN, HEXUPYPTUUECKUil, 32001 JOHOPA).
HNucTpymeHTapuil U TEXHOJIOTUS HEXUPYPTUUECKOTO BRIMBIBAHHSI SMOPHUOHOB KPYITHOTO POraToOro
ckoTa. [Tomyuenue sMOPHOHOB U3 CAMOK MBIIIEH.

Tema 2.7. DmOpuocesiekunsi: MeToAbl U HanpasJenus. [lonstue smOpuocenexuu. Metoabt
OLIEHKH >kM3HecnocoOHocTH 3MOpuoHoB. Knaccudukarus meronoB (nHAU((EpeHTHBIE, OTHOCUTEIBHO
unanddepenTHsIe, )xecTkue). KynbtuBupoBanue sMOproHoB. UIMMyHOJIOTHUYECKH 1
LUTOr€HETUYECKUN METO1 0TO0pa SMOPHOHOB 110 MOJTY.

Tema 2.8. Onpenenenue cTaguu pa3BUTHS U KauyecTBa SMOPHOHOB. Mopdosoruueckas
OIIEHKa KayeCcTBa SMOPUOHOB I10 IIKaJe.

Tema 2.9. KpnokoncepBanus ;kUBbIX 00beKTOB. MexaHN3M IEeHCTBUS HU3KUX TEMIIEPATYP
Ha >KMBBIE OPraHU3Mbl. BIusHIE CKOPOCTH OXJIAXKAECHNS Ha KPUCTAJUIM3ALNIO BOJbL. Jleruaparanus.
DOBTeKTHYecKas TeMieparypa. KpuonpoTekTopsl, UX kiaccuuKkaius, CBONCTBA U 3alIUTHOE ACHCTBHE.
TexHom0rHs1 KPHOKOHCEPBALIUU SMOPHOHOB.

Tema 2.10. Kiterounasi mH:keHepus

MeTo1pl KIIOHUPOBaHUs )KMBOTHBIX. [lepecanka siiep coMaTHUECKUX KIETOK B
SHYKJIEMPOBAHHYIO ANUIEKIETKY. [lucekuns sMOprOHOB. 3HaUeHNE METO0/1a KIIOHUPOBAHUS TS



Tema 3.1. Xumnueckne oCHOBBI reHeTHYCCKON Hiprenepun. Crpoenye u csoiicrsa JIHK, Je-
HATYpanus, peHarypanid. QepMeHThi-HYKIeassl. PeCTpuKTa3bl, X CROHCTRA, KNISCCHMDHKALMA, HOMEHK-
narypa. JHK-nosmmepaza, Snexrpodopes ¢parverros JHK. Jluraza. OOpatrnas rpanckpunrasa, Tep-
MuHATsHAS Tpanchepaza. Meronsr cosganus pexomOunantusix JHK. Konueropunit, pecrpuxrasno-
nurasseid, Jinakep.

Tema 3.2, JJHK-Texnonorau.

Hcnonszoranwe JHEK-MeTo10B A7 HRArdocTHKR RHOEKITHOHHEIX { HACTCACTRORHBIX DonesHel,
unertaduranun ocolu, [omumopduam s pecTpUKTHEIN GParMSHTOR B €F0 NPHMEHEHUE B KaPTH-
POBAHMK PeHOMOE. [ eHOMBEA JaKTnocKonns.

Tewma 3.3, Nenernveckn MORRDUUMPOBAHHES OPTAHN3MBL

Morstrire Tpanerewo3a, reseruyeckn Momdunmposanusx (I MO), i TpaHcrennsIxX opranmns-
MOB. MICTOPHS SKCICPHAMEHTOR 110 FeReTHUYCCKOH TpancdopMaing JKuBOTHER, MeTo bl co3ianity
TPAHCTEHHBIY KUBOTHBIX. FKnaccuduraus Tinos tpaaerenosa v I MO, OcHOBHEIC HAUDERICHNUS CO3-
JAHUES W ACTIONB30BAHUS TPAHCTEHHBIX HUBOTHEIX. [ enorepanys. Counanbisie acierTh! HCHOB308a-
g FMO. buostuka. Dronornyeckas 0e30MacHOCTh FeHHOMHKEHEPHLIX MAHBITYIHINHA,

Paznen 4. Hpomeimoennan Makpobaoioras

Tema 4.1, MaxpoopranuiMel ~ o0bexThl (HOTEXHOIONHE

TeXHOMOrHYeCKHE CBORCTRA MUKPOOpranu3MoB. OCHOBHBIE IPYIINLE MUKPOOPIaHHIMOB 1/is
Guorexuonorny (OaKTEepHy, aKTHHOMHUIETHE, OAUNIIBI, KIOCTPHAKY, BOAOPOCHH, NeCHesbe IprbKa,
ApooKd ). MeTosl HORYHEHUS HITAMMOB UL HPOMBITIICHHOTO POR3EOACTBEA. MeXaHnaMbl HHTCHOH-
(PHKANME TPOLECCOB MOMYUSHUS NPOAYKTOB KISTOYHOTE METAGoMN3Ma ((CBEPXCHHTE3N). PETPOHHETIE-
OGupoBanne, HHIYKUNS ¥ penpeccus Suocunresa Gepmenron, karaboauTras penpeccnst. KORCTUTyTig-
HBie 1 nHAyimbenbubie depmentsl. CTPYKTYpHbIC, PETYISTOPHBIE, AYKCOTPOGHLIE I ayKeoTpodHo-
DErYASTOPHEIC MYTAHTE B MeTOABI X 0TCopa. KonTpons kietounore Meradonuima 1 a3pGexTs: npo-
dHunaeMocTh meMOpan.

Tema 4.2, HpoMplmaesnoe KYILbTHBHPOBAHAC MEKPOOPIaRi3IMon

OCcoGeHHOCTH pOCTa KVIBTY P! MUKPOOPIaHM3IMOB. ANaparypa st peanusaing dnorex-
HONOTHYCCKUX MPOUECCOB ¥ MOMYUCHIS KOHEUHOTO HpoAyKTa. [uns depMeHTANNOHHLIX annapa-
TOB, IPUMEHSEMBIX B aHapOGHBIX H a3polubix npoueccax GepMeHTalN /HOBEPXROCTHOE KYIIbTH-
sUpoBagne, ryOUHHOE, FOMOTCHHOES NPOTOUHOS ¥ nepronyeckoe/. Knaccn@uramus creTenm anpa-
HUH B HepeMeiBaHus. Annaparypa s KoHeuHol ctaaun SHOTSXHOIOTHUSCKUX IPOUIROACTS U 110~
TVYECHNS FOTOBOTO npoaykra. COBOKYIHOCTL METOAOB AJsl KOHTPONA ¥ yOpPaRIeHna SuoTexHoiory-
YECKUMM fIpoieccaMu. Mojeanposanue ¥ ONTHMAZALMS HPOUECCOB HOMYHEHMNS HEASBBI IPOAVKTOR,
l{p;a"repmi OLCHIKEH B(b(i){?i(’FHBHOCTH OHOTEXHONOIMHYETKIEX HPOUCCCOB! CKOPOCTD pocTa npoayneHTa,
SHIXOJL HPOAYKTA. SKOHOMHYCCKUH KOYPGHIHCHT ¥ HENPOAYKTHBHEBIE 3aTPaThi SHERTHY, JHEPIO2E-
TPAThI ¥ 3aTPaThl H 00CIBPENUBAHUES OTXOA0B, TeXHONOrHYCCKHE DAKTOPEL, BIHAIOIIC Hi IIPORIEOAT-
TEALHOCTS M OKOHOMUKY GHOTEXHONOTIYECKIX HPOHECCos.

4. Yaebuo-mevonnueckoe o nndopmanuonnoe obecnedenne
RHCIHIIHALEL {(MOLYIA}

4.1, Unucox ccHOBHOH THTePATYPHI

i. Buorexuonorus B wupotTHOBOACTRE / E. M. JleGempro, I, €. Katmaxos, A, B. bymor. B. 1L
Fempmtemc& ------- 2-¢ u3l., crep. — Canxr-Ierepbypr : Jlans, 2022, - 160 ¢. — {E'a‘BT\ O78-5-507-
45224-8, — Texer : snexrponnstit // Jans | aexrponno-6ubrmoreunan cucrema, — URL:
hitps://e.lanbook.com/book/262487

2. Buorexronorus susBoTELIX | vuebuoe nocodbue / cocrasurens H. A, Hanora, — Kemeposo -
}"}30%%&2 T'CXA, 2017. — 162 ¢. — Texcr : anexrponasit / Hans | snexrponno-Oubianorednad cuc-
tema. — URL: hitps://e lanbook.com/book/ 142991 e

\/ 3. Skkynos, T. P. Monexyaspuas OUOTCXHOMOMHA. BHORHKCHEPUS /) 'qéf’" "oe nogebue / T. P.
Skynos. — Kazaue : KI'ABM um. baymana, 2018, — 157 ¢. — Texer am*}{rpmmbz* 71 JTaun © dek-
TpoHBO-OubnnoTeYHan cuctema. — URL: https://e Janbook.convbook/ 13"%1 AR ONE




2. buoTexHonorus )XKMBOTHBIX : yueOHOe nocobue / cocraButens H. A. Yanosa. — Kemeposo :

Kysbacckas [CXA, 2017. — 162 c. — Tekcrt : 3neKTpoHHbIH // JIaHb : 37eKTPOHHO-O0MOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/142991

3. Skynos, T. P. Monekynsipuas Ouorexnonorus. buonnxenepus : yaeobHoe nocobue / T. P.

SxynoB. — Kazanb : KABM um. baymana, 2018. — 157 ¢. — TekcT : anekTpoHHbIi // JIaHsb :
NIeKTpoHHO-0nbMoTeunas cucrema. — URL: https://e.lanbook.com/book/122951

4.2. CnuCOK 10NOJIHUTEIbHOM JIUTEePaTyphl

ITnotuuxosa, JI. 5. CenbckoxossiictBeHnas onorexaonorusa / JI. 5. InoraukosBa. — OMCK :
Owmckuit 'AY, 2014. — 80 c¢. — Texkcer : anexTpoHHbI# // JlaHb : 3IeKTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/60692

CenbCKOXO3SIMCTBEHHAss OWMOTEXHOJIOTHS: Y4eO./uisi CTYI.By30B IO C.-X.cmeml. (mox. Pen.
[esenyxu B.C.). — M.: Beicur. k., 2003. — 469 c.

HuxyneaukoB B.C. buoTexHonorus B >KMBOTHOBOJICTBE: yue0. MOCOOHME ISl CTy[. 1O CIIEIL.
"3ootexnus"/ B.C. Hukynbaukos, B.K. Kperunun. — M.:Konoc, 2007. — 534 c. — (YueOHUKHN U
y4eOHbIe TTOCOOUS ISl CTYJICHTOB BBICIINX YU4eOHBIX 3aBefeHui ). — bubmumorp.: c. 532-533.
buorexnonorus: yaebnux nms Beicur. [len. [Ipod. o6pazosanus / C.M. Knynosa, T.a. Eroposa,
E.A. KuByxuna. — 3narenbckuil neHTp «Akamemus», 2010. —256 C.

C.H. llenkynos. I'enernueckast umxenepus: Yue0. [Tocodue: B 2 u. Y. 1.- HoBocubupck: Cud.
yH-KO€ u311-B0o, 2004.- 496 c.

4.3. IlepeyeHn pecypcoB HH(OPMAINMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH «UHTEepHET»

Tab6muma 3. [lepeuenb HHPOPMAIIMOHHBIX PECYPCOB

No Haumenosanue Anpec
n/n
1. | DaexTpoHHBIN Y9eOHUK MO OMOTEXHOJIOTUH www.biotechnolog.ru
BIOFACT Ilopran o 6uorexnosorusix. HoBocru, http://biofact.by/
HAyYHBIC CTAThH aBTOPOB.
3. | buomousekyna http://www.biomolecula.ru
4. | O6mectBo OuoTexHoaoroB Poccun http://www.biorosinfo.ru/press/chtota
koebiotekhnologija/
5. | buorexnonoruu. Teopus u mpakTUKa http://www.biotechlink.org/
6. | DIEKTpOHHOE MMOCOOUE MO OMOTEXHOJOTHH http://www.rusdocs.com/biotexnologi
i
7. CaiiT MexIyHapoIHOTO OO0IIecTBa 10 http://www.iets.org
TPaHCIUIAHTAIIUY SMOPHUOHOB

4.4. MeToan4yecKue yKazaHus 1JIs1 00y4al0MMXCs 110 OCBOCHUIO JUCHUILIMHBI (MOAYJII0) U

CaMOCTOSITEIbHOM PadoThI

1. OcHoBBI OMOTEXHOJIOTHH: paboyas TeTpaab / HoBocub. roc. arpap. yH-T., buonoro-texuosn. ¢-

T; cocT.: B.I'. Mapenkos. — HoBocubupck, 2019. — 37 c.

2. CenbCKOXO3IMCTBEHHAS! OMOTECXHOJIOT UL MCTOANYCCKHUC YKAa3aHUSA JJISI BBIIIOJTHCHUA

KOHTPOJIFHON M camocTosTenbHOM paboTsl // Coct.: MapenkoB B.I'./ HoBocu®6. roc. arpap. yH-T —
HoBocubupck, 2019. - 20 c.




4.5. Hepeqem, I/IH(l)OpMaIII/IOHHbIX TeXHOJIOFHﬁ, HCIIOJB3YEMbBIX IIPH OCYHIECTBJICHUU
06pa30BaTeJ’le0F0 npomecca 1mo JUCHUIIINHE (MOIly.]'IIO), BRJIIOYasl NEPEYCHb JTUINECH3UOHHOI0O M
CBOﬁOIlHO PAaciipoCcTpaHsieMoro nporpaMmMmHoOro odecrmeyeHus1 u I/IH(I)OpMaIII/IOHH])IX CIIPpaBOYHBIX
CHUCTEM, HAI'JIATHBIX nocoouii

1. Wcnonb3oBanue BUPTYaJbHOU J1abopaTtopuu «OCHOBBI 3MOPHOTEXHOJIOTHH JTa00paTOPHBIX

KUBOTHBIX)»
Tabnunua 4. IlepeueHb TUIIEH3MOHHOTO MTPOTPAMMHOTO 00€CTIeueHUs
Ne HaumenoBanue Tun nmuueH3uu uim
n/n paBoo0JIaaTellb
1. | MS Windows 2007 Microsoft
2. | MS Oftice 2007 prof (Word, Excel, Access, PowerPoint) Microsoft
3. | bpaysep Mozilla FireFox Mozilla Public License
4. | ®aitnoserit MmeHemkep Free Commander becninaTHas

Tabnuna 5. Ilepeyens nuakaToB (110 TeMaM), KapT, CTEH/IOB,
MaKeTOB, Pe3eHTalui, PUIBMOB U T.[.

Ne Tun HanmenoBanue IIpumeyanue
/11
1. | Bugeodwmiem | TpancrmanTarms sMOpHUOHOB 28 MUH.
2. | Bugeopmnpm | Cubbuodapm 20 MuH.
3. | Bugeodpunem | I'enetnuecku MoauduunpoBaHHbIE paCTEHUS 65 MHUH.
4. | Bugeopunpm | 'eHbI TpOTHB HAC 75 MUH.
5. | llpezentauuun | Jlaboparopublit mpakTukyM «OCHOBBI
AMOPUOTEXHOJIOTUI
6. | [Ipezentanuu | BBenenue B OMOTEXHOJIOTHIO 458 cnainnos
JIEKIINH
7. | OnektponHoe | «['eHeruka»
yuebHoe
nocobue

5. Onucanne MaTepUAJIbHO-TEXHUYECKOH 0a3bl

Tab6muma 6. [lepeueHp UCTIOIB3YEMBIX TOMEIICHU:

Ne Tun aynuropuu [Tepeuens obopynoBaHus
ayJIMTOpUU

HK-511 Aynutopus i 1abopatopHelXx U1 | CTarmoHapHBIA MYJIbTUMEIUHHBIN
MPAKTHYECKUX 3aHATHH, TEKYILIEro | MPOeKTOp, HOYTOYK, 3kpaH 3x4 M,
KOHTPOJISI U TPOMEKYTOUHOM aynuoo0opyaoBaHue (KOJOHKH),
aTTecTaluu, TPYIIOBbIX U ueHTpudyru 2 mwr, pedpakTomerp,
WHAMBUAYAIbHBIX KOHCYJIbTAIHH DIIEKTPUYECKast IITUTKA

3-101 AynuTtopus s 3aHATHN CrauroHapHbI MyJTbTUMEIUNHBIN
JIEKIIMOHHOTO THIA MPOEKTOP, HOYTOYK, 3KpaH 3x4 M, T0CKa

MapKepHasi, ayJno000pyI0BaHNe
(MuKpohOH, KOJIOHKH )

3-108 Aynuropus JUTS 3aHATHH | Mukpockonsl «Mukpomen» P-1, cueTunx
CEeMHMHAPCKOT0 tuma, | 1adopaToprbii C-5, nocka ayauTOpHas,
JuHaMmoMmeTp kucreBon JIK-
100,cimpoMeTp CyXOBO3IyLTHBIN
NOPTOTUBHBIH, 3neTpokapauorpad K-
1T-07, TOHOMETpP CO BCTPOEHHBIM
crerockoniom AT-12, ToHOMeETp

[IPAKTUYECKUX 3aHSATUH, TEKYILIETO
KOHTPOJII W IPOMEKYTOYHOHN
aTTecTaluy, IPYIIIOBBIX 51




Tabrmmna 7. banibHasg CIPYKTYPa CLCHKH

Bun palorst cryaenTa Ex m3Mm. Baj (OQ6wem | Beero
[ocemenne nexunid 4ac 26 26

Hocemenne JHT3

Jac

panst | pumad

28

28

Brmonnenue sananmi ma JITE

pas

2 14

28

BRIMoNHeHNE 3a184Hit CaMOCTOSTeNRROT
paboTsl

HIT.

i 26

26

Konrponpras pabora

pas

0 1

10

UTOoro:

108

2auém GLICHIQEISIMCs CIIYOSHINY, Cal 1M 8 meuenue cexecmpa nabpanc doaee 54 dainos.

7. Cornacosanye pafoaec nporpanMms

Coorsererayver vaeSuoMy iany. yreepiaenuoMy Yueusm coseron OIBOY BO Hosocubup-
R J s IS 2, :
r.Ne §

cxoro FAY, npoToxon 0T « 23 » _mag 2023

PaGouas nporpaMma oGCyiKASHA B VIBEPKICHA

Ha 3aceiarny i{{:l{i?t’,ll‘[}'f;'i_q IPOTOKOT OT &

Sapeyiomuii xahenpoi

28

{Ipeacenarent yueOHO-METOIMYCCKOIC
COBETA

2023 1., Ne

El

i

Jucuuenox O.8.
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