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Pa3padoruukmu:
JlouieHT, kadeapa OUOTEXHOIOTUH, OMOXUMUH U OMO(DH3UKH
Huxonaenko C.H.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBlIeHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nanpasnienu 1o noarorosku 35.03.04 ArpoHomusl, yTBEPKAESHHOTO MpUKa3oM MHUHOOpHAYKH
oT 26.07.2017 Ne 699, ¢ yuetoM TpyaoBbIX (pyHKIMI MPpOpeCcCHOHANBHBIX CTaHIapToB: "ArpoHoM",

yTBepKAeH npukazom Muntpyna Poccun ot 20.09.2021 Ne 644n.

CornacoBanue U yTBepkKACHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa Jlata, mpoTOKOJI
KOJIJICTHAJIbHBIN JIUTIO0 (TIpu HATMYWN)
opras
1 [Ipencenarens Mockanea H.A. CommmacoBano [22.04.2025, Ne 8
METOINYECKON
KOMHCCHH/COBET
a
2 |buotexHonoruu, | 3aBenyIOIIMI I'meym A.H. CommmacoBano | 05.05.2025, Ne
OMOXUMUU U kadenpoii, 37
Oonopu3nKu PYKOBOIHTEIb
Moapa3ieseHus,
peanu3yomero
OIl
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HGHL OCBOCHUA OUCHUIIIIMHBI - HGHBIO OCBOCHUA ANCHUIIIIMHBI «OCHOBBEI 6PIOT€XHOJIOFPII/I>>
ABJIACTCA HAy4UTh CTYACHTOB IIOHUMAaHHIO q)yHIIaMeHTaJIBHBIX OCHOB 6I/IOTGXHOJIOFI/II/I,
reHEeTHIECKOU HHKCHCPUH, KIICTOYHBIX TGXHOHOFHﬁ, GI/IOTGXHOHOFI/I‘-IGCKOFO CHUHTE3a BCIICCTB U
OMOKOHBEPCUU OTXOJIOB C/X TIPOU3BOJICTBA.

Banatm HU3YUCHUA NUCHUIIIINHBIL
- CocoOGHOCTH pemniarh THUMOBBIC 3a7aud MPOoGeCCHOHATBLHON JeATEeIbHOCTH Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HAayK C MpUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHIA;

- CHOCOGHOCTB pCain30BbIBAaTh COBPCMCHHLBIC TCXHOJIOTHU U 06OCHOBBIB3.TL HUX MPUMCHCHHUC B
npodeccuoHaNbHON AESITeTLHOCTH,

- CrocoOHOCTP K y4YyaCTHIO B TPOBEACHUM OSKCIEPUMEHTAJBHBIX  HCCICIOBAaHUH B
po¢eCCHOHAIBHOM JeSITeTbHOCTH.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

OIIK-1 CnocobeH pemarh THMOBBIC 3a7a4u MPOQEeCCHOHATBHON NESITEIBHOCTH Ha OCHOBE 3HAHHM
OCHOBHBIX 3aKOHOB MaT€MAaTHYECKUX M ECTECTBEHHBIX HAayK C MPUMEHEHHEM HH()OPMAlMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

OIIK-1.1 JIlemoHCTpUpYET 3HAHME OCHOBHBIX 3aKOHOB MAT€MaTH4YE€CKUX, €CTECTBEHOHAYYHBIX
u o0menpopecCuOHaIbHBIX IUCHUIUIMH, HEOOXOAMMBIX Ul pEIIeHUs THUIOBBIX 3a1ad B
0071aCTH arpOHOMHH

3nams:
OIIK-1.1/311 3HaHuMe OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHUX, €CTECTBEHOHAyUHBIX H

o01enpodeccHoHaIbHBIX TUCHUILTIH, HEOOXOMUMBIX Ul PEIICHHs THUIOBBIX 337a4 B
00JIaCTH arpOHOMUU

Ymems:
OIIK-1.1/¥Ym1 Ymeer ucrnonb30BaTh 3aKOHBl MaTeMaTHYECKUX, €CTECTBEHOHAYyYHBIX U

o01enpodecCHoHaIbHBIX TUCHUILTHH, HEOOXOMUMBIX Ul PEICHHs THUIOBBIX 33]a4 B
00JIaCTH arpOHOMUU

Braoemns:

OIIK-1.1/HBl Bmameer MeTogaMyd MCIIOJIB30BAHUS 3aKOHOB  MAaTEMATUYECKHUX,
€CTECTBEHOHAYYHBIX M OOMIEPOPECCUOHATBHBIX TUCIUIUINH, HEOOXOMUMBIX IS
pEIIeHHS TUTIOBBIX 33134 B 00JIaCTH arpOHOMUU

OIIK-1.2 Wcnonp3yeT 3HaHUsI OCHOBHBIX 3aKOHOB MaTEMaTUUYECKUX U €CTECTBEHHBIX HAyK JJISI
pelIeHrs CTaHAAPTHBIX 33/1a4 B arpOHOMUU

Suame:

OIIK-1.2/311 3Haer MeTOABI KCIIONL30BAHUS OCHOBHBIX 3aKOHOB MareMaTUYECKUX U
€CTECTBEHHBIX HAYK JIJIsl PEIICHMs CTAaHAAPTHBIX 3a/1a4 B arPOHOMUHU

Yuvemo:

OIIK-1.2/¥m1 IloHnmMaHue OCHOBHBIX 3aKOHOB M NPUHIUIIOB MAaTEeMAaTHUYECKUX U
€CTECTBEHHBIX HAayK U UX MPUMEHEHHE B arPOHOMUM.

Brnaoemw:

OIIK-1.2/HB1 Bnangeet HaBbIKaMU TPUMEHEHHUSI OCHOBHBIX 3aKOHOB MaTEeMaTHUYECKUX H
€CTECTBEHHBIX HAYK JIJIsl PEIICHHs CTAaHAAPTHBIX 3a/1a4 B arPOHOMUHU
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OIIK-1.3 Ilpumensier WHPOPMALMOHHO- KOMMYHHUKAIIMOHHBIC TEXHOJOTUU B PpEIICHUU
TUIIOBBIX 33734 B 00JIACTH arpPOHOMHUU

3namo:

OIIK-1.3/3u1 3maer MeTompl W  cHOCOOBI  NPUMEHEHUS  HMH(OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUH TUIIOBBIX 3a7a4 B 00JIACTU arpOHOMHUH
Ymemo:

OIIK-1.3/Ym1 TloHmmaeT OCHOBHBIE NPHHIMIBI TMPUMEHEHUS HWH(POPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B PEILICHUH TUIIOBBIX 3a7a4 B 00JIACTU arpOHOMHHU
Braoemy:

OIIK-1.3/HB1 Bnaneer HaBbIKaMH PUMEHEHUSI HHPOPMALMOHHO- KOMMYHHUKAIITMOHHBIX
TEXHOJIOTHI B PELICHUH TUIIOBBIX 33]a4 B 00J1aCTH arpOHOMHH

OIIK-4 CnocoGeH peann30BbIBATH COBPEMEHHbIE TEXHOJIOTUU U OOOCHOBBIBATH UX MPUMEHEHHUE B
npodeccHoHaNbHON AESITETbHOCTH

OIIK-4.1 Wcnons3yeT Marepualibl MOYBEHHBIX U arpOXMMUYECKHUX HUCCIIEIOBAHUMN, TPOTHO3BI
pa3BuTHs BpeauTesned W Ooie3Hel, CIpaBOYHbIE MaTepuajbl s pa3paboTKU 3JIEMEHTOB
CUCTEMBI 3eMJIe/IeHs] U TEXHOJIIOTUI BO3/EIIbIBAHHSI CENTbCKOX03IHCTBEHHBIX KYIBTYP

3Hamo:

OIIK-4.1/3u1

OIIK-4.1/382 3Haer METOAWKH WCIOJIB30BaHMS CIPABOYHBIX MAaTepUaliOB IS
pa3paboOTKK  DJIEMEHTOB CHCTEMbI 3eMJIe[ieNius M  TEXHOJOTMH  BO3/ENbIBAHUS
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP

OIIK-4.1/313 AHatomu1o, MOp(OJIOTHIO, CUCTEMATHKY, 3aKOHOMEPHOCTH
IIPOUCXOXACHUS, U3BMEHEHUS PaCTEHUN;

OIIK-4.1/3u4 TpeOoBaHusi TpeABABISIEMbIE K T'eOAE3MYECKOMY OOECIEUCHHIO MpH
pelIeHn: 3a/ad  YIpaBlICHUS 3E€MENbHBIMH pPECypCcaMy; METOAUKY OpTraHH3aIiH
CO3JaHMs TEOJE3UYECKOr0 OOOCHOBAHMS; TEXHOJOTHIO BBIMOJHEHUS CHEMOK H
COCTABJICHUSI TEMAaTUYECKUX TIIAHOB M KapT.

Ymemo:

OIIK-4.1/¥YM1 VYMeer wuCHOIB30BaTh MaTepuajbl IOYBEHHBIX W arpoOXUMHYECKHUX
HCCIeq0BaHnI

OIIK-4.1/YM2 Pacno3HaBaTh KyJbTYpHBIE M TUKOPACTYIIHE PACTEHUS;, OMPENCIATh UX
(U3HO-TOTHYECKOE COCTOSTHUE

OIIK-4.1/YM3 BBIMOMHATE W3MEpPUTEIbHBIC EHCTBHS, BBIYUCIUTEIBHYIO 00pabOTKY
IPU CO3aHUU T'€0/Ie3NUECKOT0 0O0CHOBAHUS Ha OOJBIINX TEPPUTOPHSIX.

Braoemy:

OIIK-4.1/HBl Bnaneer aBbIkaMH HCIIOJNB30BaHUS CIIPABOYHBIE MAaTE€pHANbl IS
pa3pabOTKK  2JIEMEHTOB CHUCTEMbI 3eMJICJeNIUSl W TEXHOJOTHH  BO3JENbIBAHUS
CEJTbCKOXO3SHCTBEHHBIX KYIIBTYP

OIIK-4.1/HB2 Bnagets MeTOIMKON MOP(}HO-TOTHIECKOTO OMMCAHUSI PACTCHUI;
OIIK-4.1/HB3 Bnazners: HaBbIKAMH W3MEPEHHUH, BBIYHCIUTEIBHONH 00pabOTKH U
COCTABIICHUsI TUIAHOB W KapT, HCIONB3YeMBIX [IJIs pelIeHHUs 3a7ad YIpaBIICHUs
3eMEeNbHBIMH PECYPCaMU: TEXHOJIIOTUSIMH BBIUYMCIICHHS TUIOIIAICH 3€MENIbHBIX YYaCTKOB,
3EMEJIbHBIX YTOIHI

OIIK-4.2 OOOCHOBBIBAET DJIEMEHTHI CHUCTEMBI 3EMIIEHENIMSA M TEXHOJOTMH BO3EILIBAHUS
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP NMPUMEHUTEIBHO K MOYBEHHO- KJIMMATHUYECKUM YCIOBUSAM C
Y4ETOM arpoyianaa(THON XapaKTepUCTUKN TEPPUTOPHH

3name:
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OIIK-4.2/3u]1 3HaeT niaeMEHTHI CHUCTEMBI 3eMIIENEINS W TEXHOJIOTHMH BO3JEIIBIBAHUS
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYp NPUMEHHUTENIBHO K  IOYBEHHO-KJIMMATUYECKUM
YCIIOBUSIM C YYETOM arpoiaHamapTHON XapaKTEPUCTUKH TEPPUTOPUHI

OIIK-4.2/302 -Ouonorudeckue U MOpQoJOTHUe-CKHEe OCOOEHHOCTH C.-X. KYJIBTYp, UX
OHMOJIOTHIO IIBETEHUS W OIJIOAOTBOPEHUS M TEXHOJOTMHM WX BbIpAallMBaHUS - (DaKTOPbI
YKU3HU PACTEHUHN U METO-Ibl X PEryJIMpOBaHUS

OI1K-4.2/313 TexHONOTHIO BBIOJHEHUS T'€0/IE3NYECKIUX M3bICKAHUN TPU BBITOJTHEHUN
3eMJICYCTPOUTEIBHBIX U KAJacTPOBBIX pabOT; METOAUKY MPOCKTHPOBAHHS U
NEePEHECEHUsI MPOEKTOB HA MECTHOCTb.

Ymemu:

OIIK-4.2/Ym1 VYMeer 000CHOBaTb JJIEMEHTBHI CHUCTEMBI 3EMJICHEIUS U TEXHOJOTUHU

BO3/IEJIbIBAHUS CEJIbCKOX03SIICTBEHHBIX KYJIBTYP IIPUMEHHUTEIILHO K
NOYBEHHO-KIIUMATUYECKUM YCJIOBUSIM C YYETOM arpojaHamadTHOW XapaKTepUCTHKH
TEPPUTOPUU

OIIK-4.2/¥YM2 Onpenensith UX (pU3HOIOTHIECKOE COCTOSIHUE PACTCHUN

OIIK-4.2/YM3 BpImonHATh MOAOOp W TOATOTOBKY TEOIE3WYCCKHX HWHCTPYMEHTOB U
000pynoBaHUs OOECIEYMBAIONINX KAa4eCTBEHHOE BBHITIOJHEHHWE PadOT MPHU MPOBEICHUU
3eMJICY CTPOUTEIIbHBIX JEUCTBUM.

Braoems:

OIIK-4.2/HB1 Bnaneer HaBbIKaMyd OOOCHOBAHUS DJIIEMEHTOB CHCTEMBI 3EMIIEIEINAS U
TEXHOJIOTUM BO3MEIBIBAHUS CEIIbCKOXO3SUCTBEHHBIX KYJIBTYp MPUMEHUTEIBHO K
MMOYBEHHO-KJIMMAaTHIECKUM YCJIOBHSIM C YYETOM arpojiaHamadTHON XapaKTEPUCTHKU
TEPPUTOPHUH

OIIK-4.2/HB2 Bnanerp OCHOBHBIMH TEXHOJOTHSMH TIPOM3BOJCTBA  IMPOMYKIIHH
pacTeHHUEeBOCTBA

OIIK-4.2/HB3 Bnantes mpodeccnoHanmbHOM TEPMHUHOJIOTHEH, MPUHATON B TEONC3UU;
CIIOCOOHOCTBIO OPUEHTHPOBATHCA B  CIELHMAIBLHOM JUTEpaType; CHOCOOHOCTHIO
UCIIOJb30BaTh TEOAC3UUYECKUE TPUOOpPHl U HHCTPYMEHTBHI B  pPELIEHUH 3a7ad
3eMJICYCTPONCTBA U Ka/1aCTPOB.

OIIK-5 CnocobeH K y4yacTHIO B TMPOBEACHUM OSKCICPUMEHTANIBHBIX HCCIICIOBAaHUN B
npodeccuoHanbHON AESITETbHOCTH

OIIK-5.1 Tlox pyKOBOACTBOM CIIEIIMANUCTa OOJiee BBICOKOM KBaTU(HUKAIMKA YYacTBYET B
MPOBEICHUH SKCIIEPUMEHTAJIBLHBIX UCCIIETOBAHUN B 00JIaCTH arpOHOMUU

3name:

OIIK-5.1/3u11 Tlog pyKoOBOACTBOM cHemnmanucTa Oojieeé BBICOKOW KBalU(UKALUN
y4acTBYeT B IPOBEACHUH YKCIIEPUMEHTATBHBIX HCCIEIOBAHUHN B O0IACTH arpOHOMHH

Ymems:

OIIK-5.1/¥m1 Tlog pyKoOBOICTBOM CHEIHAINCTa 0o0Jiee BBICOKOW KBalU(DHUKAIIUN
y4acTBYeT B IPOBEACHUH YKCIIEPUMEHTAIBHBIX UCCIICIOBAHUHN B 00JIACTH arpOHOMHH

Braoems:
OIIK-5.1/HB1

OIIK-5.2 Mcnonb3yeT KIacCHYeCKUE U COBPEMEHHBIE METOJIBI UCCIECIOBAHUS B arPOHOMUH
3Hamo:
OIIK-5.2/3u1
Ymems:
OIIK-5.2/¥ml
Braoems:

OIIK-5.2/Hel TIlom pyKOBOICTBOM CHEIMAIMCTa OoOJiee BBICOKON KBanupuUKamu
y4acTBYeT B IPOBEACHUH YKCIIEPUMEHTATbHBIX HCCIEIOBAHUHN B O0IACTH arpOHOMHH
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3. MecTo aucuMiuinHbl B cTpykrype OIl

HNucrunmmHaa  (Moxaynb) «OCHOBBI  OMOTEXHOJOTHM» OTHOCHUTCS K  0Os3aTeIbHOM  4acTH
o0OpazoBaTeIbHOM MPOTPaMMBI U U3ydaeTcsl B ceMmecTpe(ax): 4.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHMIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix @OI'OC BO wu  obOpasoBarenbHOI
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThl
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)
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(3] = < O < 5338 &
M M = = O |IE 38 &aE
Pa3zaen 1. OcHoBbI 28 4 6| 18| OIIK-1.1
OMOTEXHOJIOTHH OIIK-1.2
Tema 1.1. BBeyienue B 16 2 4| 10| OIlIK-4.1
JUCLUILIUHY OIIK-5.1
Tema 1.2. buorexHoiorus B 12 2 2 g| OIIK-5.2
pacTEeHUEBOACTBE
Pasnen 2. 'enHast MH/KeHepUsA B 26 4 4| 18| OIIK-1.1
OMOTEXHOJIOTHH OIIK-1.3
Tema 2.1. CymHOCTb ¥ 3a1a4u 14 2 21 10
TEHETUYECKON MHKEHEPUU
Tema 2.2. buorexHojornueckue 12 2 2 8
METObl KOHCEPBUPOBAHUS U
XpaHEHUst
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Pa3znen 3. 54 1 8 8| 37| OIIK-1.3
Mukpobnosioruieckas OIIK-4.2
OHOTEXHOJIOT U
Tema 3.1. buokonBepcus 14 2 2| 10
PACTUTEIBHOTO CHIPhSI U OTXO/IOB
C\X MPOU3BOJICTBA

Tema 3.2. bakrepuanbHbie 12 2 2 8
yIoOpeHHs

Tema 3.3. Dxonornueckas 12 2 2 8
OMOTEXHOIOT U

Tema 3.4. Buo06e30macHOCTh 16 1 2 21 11
Hroro 108 1| 16| 18| 73

5.2. Conep:kanue pa3iaesioB, TeM IUCHUAIIINH

Pazoen 1. Ocnogvr buomexnonozuu
(VIabopamopnwie 3anamusn - 4u.; Jlekyuonnvie 3anamun - 6u.; Camocmosamenvnas paooma -
18u.)

Tema 1.1. Beeoenue 6 oucyuniuny

(Jlabopamopnule 3anamus - 24.; Jlexyuonuwie sanamus - 4u.; Camocmoamenvrasn paboma - 10u.)
buorexHonmoruss kak HayyHas AucUUIUIMHA. [IpenMer, WCTOpHsl pa3BUTHSA, LENH U 3aJ1a4d
ouorexnomorur. OOBEKTBI W METOABI OHOTEXHONOTHH. MHOroodpasue OHOTEXHOJIOIMYECKUX
MPOIIECCOB 3HAYCHNE OMOTEXHOJIOTUH ISl CEIBCKOTO XO3SIICTBA.

Tema 1.2. Buomexnonozcus 6 pacmenuesoocmee

(Jlabopamopnule 3anamus - 24.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 8u.)
BereraruBHoe pa3MHOKEHHME PACTEHUN METOIOM KYJIbTYp TKaHEH

IToBEpXHOCTHOE KYJIIbTUBUPOBAHUE KIIETOK PACTCHUIN

KyneruBHpOBaHHE KJIETOK PACTCHUN B TIIyOMHHBIX yCIOBUAX

HMMMoOMIM3aIis pacTUTENBHBIX KIETOK

CoxpaHeHHe KyJabTyp KJIETOK paCTEHHM

Vcnonb30BaHNE METOJOB TE€HETUYECKON WH)KeHepuu B (uroOmorexHoioruu. KynpTuBHpOBaHUE
KaJIIIyca paCTeHUU

Pa3zoen 2. I'ennasn unsicenepus 6 OUOmMexXHo102UU
(VIabopamopnwie 3anamusn - 4u.; Jlekyuonnvie 3anamun - 4u.; Camocmosamenvnasa paooma -
18u.)

Tema 2.1. CywyHocmo u 3a0a4u 2eHemuueckol UH*CeHepuu

(Jlabopamopnuvle 3anamusi - 24.; Jlexyuonuwie sanamus - 2u.; Camocmoamenvrasn paboma - 10u.)
@®epMeHTBl TEHHOM WH)XEHEpUHU. BEKTOpbl T'eHHOM HHXXEHEpHH. ONEKTpodope3 HYKICHHOBBIX
KHCJIOT KaK METOJl aHaJIn3a CIOKHBIX cMeceit pparmenToB JIHK u ux Beinenenus. PectpukimonHoe
KaptupoBaHnue reHoma. Ilommmepasnas uennas peakmus (IIHP). OO6mas cxema momydeHus
TPAHCTEHHBIX MUKpOOpraHu3MoB. Briienenue masmuanoit JJHK u3 GakTepuaibHBIX KIETOK
[Tony4yenus pekomOuHanTHbIX JTHK.

Tema 2.2. Buomexnonozuueckue memoovl KOHCEPBUPOBAHUS U XPAHEHUs
(Jlabopamopnvie 3anamust - 2u.; Jlexyuonnwle sauamus - 2u.; Camocmosmenvras paboma - 84.)
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brokoHBepcusi pacTUTENBFHOTO CHIPhS U OTXOAOB C\X NMPOW3BOACTBA. lIoHATHE O OMOKOHBEpPCHH,
obmue mnpuHmMnel. Kriaccupukamus u Kparkas XapaKTEpPUCTHKA PACTUTENBHOW MPOLYKIMU
NPUTOIHONW ISl TEXHOJOTMYecKod mnepepaboTku. DpaKIMOHMPOBAHUE 3€JICHBIX pacTeHUl u
OMOKOHBEPCHUS KOMIIOHEHTOB. TexHomorust ppakimoHupoBaHUS U OMOKOHBEPCHH.
@pakimoHupoBaHue U OMOKOHBEPCHSI BET€TaTUBHOIM MacChl paCTeHUN

Pa3zoen 3. Mukpobuonozuueckas OuomexHono2us
(Bueayoumopnaa xkonmaxmuaa paooma - Iu.; Jlabopamopuwvie 3anamun - 8u.; Jlekyuonnsie
3anamusn - 8u.; Camocmoamenvuas pavoma - 374.)

Tema 3.1. buoxonsepcusa pacmumenbHo20 Cbipbs U OMX0008 C\X npousso0cmea

(Jlabopamopnule 3anamus - 24.; Jlexyuonuwie sanamus - 24.; Camocmoamenvrasn paboma - 10u.)
buorpancopmanyss  BTOPUYHBIX ~ PECYpCOB  TepepadaThIBAIOIIMX  MPOHW3BOJCTB,  OTXOJOB
pacTeHMEBOACTBA W JKUBOTHOBOACTBA. (CmocoObl  THUApONM3a  PACTUTENBHOTO  CBHIPBSI.
buotpancdopmanys BTOPUYHBIX CHIPBEBBIX pecypcoB. BHOKOHBEpCHSI OTXOJOB PACTEHHUEBOJCTBA.
BepmukynsruBupoBanue.  BUOKOHBepcHS — IEJUTIONO30JIMTHUHOBBIX ~ CyOCTpaTtoB  METOAOM
TBepaodazHoit pepmeHTaIum.

Tema 3.2. Bakmepuanvhsie yoobpenus

(Jlabopamopnvie 3anamust - 2u.; Jlexyuonnwle sauamus - 2u.; Camocmosmenvras paboma - 84.)
OO6mwme cBeneHust 00 ynoOpeHUsIX

Bupl 6akTepuanbHBIX ynoOpeHui

T'opmonbI pacTeHuit (GUTOTOPMOHBI)

®duroperynsaTopbl. KiloHaIbHOE MUKPOPA3MHOKEHUE PACTEHUM

Tema 3.3. Dxonocuueckas OUOMEXHONO2USL

(Jlabopamopnuie 3anamus - 24.; Jlexyuonuwvie sanamus - 2u.; Camocmosmenvrasn paboma - 8u.)
buonornueckass o4MCTKa CTOYHBIX BOJ. AJpOOHBIE W aHa’pOOHBIE MPOIECCH OMOoAeTpaaaluu
OpPraHMYECKHX COCTUHEHUH. AMMOHUUKalUs W HUTpudukanws. buoxumMus U MUKPOOHOIOTHS
3TUX MponeccoB. MUKpPOOHOIOTHYECKHE TPOIECCHl, MPOUCXOISANINE TPU KOMIIOCTUPOBAHUU
OpraHUYeCKHX OTXOJ0B

Tema 3.4. buobesonacnocmuo

(Bneayoumopnas xoumaxmuas paboma - lu.; Jlabopamopnvie 3amamusa - 24.; Jlekyuonuvie
sanamus - 24.; Camocmoamenvras paboma - 11u.)

[TonsiTHs 1 OCHOBHBIE TpeOOBaHUs K OMOOE30MACHOCTH TPAHCTEHHBIX OpraHu3MoB. CTeleHb prcKa
U OMacHOCTH B OnomHXeHepur. OCHOBHBIC 3aKOHBI, MOCTAHOBJICHUS W HOPMAaTUBHbIC akThl PO B
obrmactu O6MO0E30MaCHOCTH T€HHO-WH)KEHEPHOW JesTeIbHOCTH. PerucTpamuss M HCHOIb30BaHHE
COPTOB C.-X. KYJBTYp, CO3IAHHBIX METOJAaMH TE€HHOW HHXKCHEPHUH. OKOJIOTMYecKas HIKCIepTH3a
0€30MacHOCTH TPAHCTEHHBIX COPTOB pacTeHHWH. Menuko-OMoIorHuecKas OICHKa M MapKHUpPOBKa
HOBBIX BHJOB TMHUINEBOW MPOIYKIWH, TONYYCHHOH M3 TEHETHMYCCKH MOIU(PHINPOBAHHBIX
HCTOYHUKOB

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA
Pazoen 1. Ocnogvl buomexnonozuu
Dopma konmpons/oyenounoe cpedcmeso. Keiic-3adanue
Bonpocul/3adanus:

1. B cocTtaB BekTOpa Ha OCHOBE BHUpPYyCa BXOAAT MOCJICIOBATEIbHOCTH, OTBEUAIOIIIHE 32
CroCOOHOCTH K Tepe/aue B KJIETKY X035iMHa
CrIOCOOHOCTP K aMIUTH(UKAIINH
MapKEepHBIN MPU3HAK
BCE MEPEYHCIICHHBIE TTOCIIEIOBATEIIBHOCTH

B cocran BCKTOpa Ha OCHOBC BUpPYCa BXOAAT IMMOCJICA0BATCIIbHOCTHU, OTBCYAIOIIHEC 3a
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CroCOOHOCTH K Tepe/aue B KIETKY X03siMHa
CrIOCOOHOCTP K aMIUTH(UKAIINH
MapKEepHBIN MPU3HAK

BCE MEPEUHCIICHHBIE TTOCIIEIOBATEIIBHOCTH

2. ITpu pecTpUKTa3HO-IUTa3HOM METOJI€ MPOUCXOAUT ciiuBanue koHIoB JJHK

TYNON-TUIKUI
JIATTKAW-TTATIKANA
TYION-TYHOMN

[Ipu pecTpuKTa3HO-IUTa3HOM METOE MPOUCXOAUT ciiuBaHue KoHIoB JJHK

TYNON-TUIKUI
JIATTKAU-JTATIKANA
TYION-TYHOMN

3. s nenarypanuu (rasienus) JJTHK tpedyetcs
menounor pH
kucislii pH
BBICOKasl TeMIIeparypa
HU3Kasi TeMIieparypa

st nenarypanuu (rotasnenus) JJHK tpeGyercst

menounor pH
kucaslii pH
BBICOKasl TeMIIeparypa
HU3Kasi TeMIieparypa
4. Tlpu rubpunuzaruu cnapuBatorcs Gparmentsr JJHK
OJTHOLICTIOYEUHBIE
JBYLICTIOYEYHBIE
OJTHO- U JIBYIICTIOUYEUYHbIE

[Tpu rubpuauzanuu capuBarotcs pparmerTsr JJHK

OHOLIEITIOYEYHBIE
JIBYTICTIOYCUHBIE
OJTHO- U JIBYIICTIOYCUHBIE

5. [Ipu rubpuauzanuu BO3MOXKHO CTIapUBaHUE
JJHK — THK
JJHK — PHK
PHK — PHK
BCE MEPEUYHNCIICHHBIE COYETaHUS

[Tpu rubpuan3zanuu BO3MOXKHO ClIapUBaHUE

AW N —

JTHK — JTHK
JTHK — PHK
PHK — PHK

BCE MEPEUYHCIICHHBIC COUYETAHUS

6. ['on poxx1eHUsI TEHHOW MHKEHEPUH
1953
1917
1973
1996

Ton pokieHNs1 TEHHOW MHXEHEPUHU

1

2
3
4

1953
1917
1973
1996
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7. PeCTpUKIIMOHHBIE KapThI [IO3BOJIAIOT ONPEACIIUTD
MIOJIHYIO HYKJIEOTUIHYIO I10CIIE0BATEIbHOCTD
cTenenb romosoruu ydactkos JJHK
HapyueHus B paboTe reHa

PecTpukLinoHHbBIE KapThl TO3BOJISIOT ONPEEIIUTD
MIOJIHYIO HYKJIEOTUIHYIO I10CIIE0BATEIbHOCTD
cTenenb romosoruu ydactkos JJHK
HapyleHus B paboTe reHa

8. [TonumepasHyro LEMHYI0 PeakIMio MOXKHO cuuTarh amiudukanueit JJHK
in vitro
in vivo
[TonmumepaszHyro IEMHYI0 PeakIMio MOXKHO cunuTaTh amiutudukamnueit JJHK
in vitro
in vivo
9. Ilpu mnomyyeHHM >KUBOTHBIX OEJIKOB C IOMOIIbIO OaKTepHUadbHON KIETKHU JydIle
ucnonb3oBarh 6ubnmorexy JJHK
KJIOHOBYIO
TE€HOMHYO
[Ipu mony4eHHWH >KMBOTHBIX OEJKOB C TOMOIIbIO OaKTepUaNbHOM KIETKH JIydlle HCIOIb30BaTh
o6ubmuorexy JTHK
KJIOHOBYIO
TE€HOMHYO
10. Hayasiom reHHON MH)XKEHEPUH CUUTAETCS
OTKpBITHE 3aKOHOB MeHiens
otkpeiTHe cTpykTyphl JJHK Yorconom u Kpuxom
NepBOE KJIOHUPOBAHKE KUBOTHOTO (0BUA Jloin)
CO3/1aHHE NIEPBOT0 TPAHCTE€HHOTO MUKPOOPIaHU3Ma

AW N —

Havajiom reHHON MHXEHEPUH CUUTACTCSA

1 OTKPBITHE 3aKOHOB MeHens

2 otkpeiTHe cTpykTyphl JIHK Yorconom u Kpuxom

3 NepBOE KJIOHUPOBAHKE KUBOTHOTO (0BUA Jloin)

4 co3maHue NEPBOT0O TPAHCIEHHOTO MUKPOOPraHU3Ma

Pa3zoen 2. I'ennasn unsicenepus 6 OUOmMexHo102uu
Dopma konmpons/oyenounoe cpedcmeso. Keiic-3adanue
Bonpocul/3adanus:

1. 'enHast HKEHEPHS TTO3BOJIAET
U3y4aTh T€HETUKY
CTPOUTH MepepadaThIBaAIOIINE TPEATPUATUS
BBECTH I'€H B KJIETKY U MOJIYYUTh €ro (PeHOTUITHUECKOE MPOSIBICHNE
MOBBIIIATH TPOU3BOAUTEIBLHOCTD TPy
['ennast uHX)eHepus MO3BOJISET
U3y4aTh T€HETUKY
CTPOUTH NepepadaThIBAIOIINE TPEATPUATUS
BBECTH I'€H B KJIETKY U MOJIYYUTh €ro (PeHOTUITHYECKOE MPOSIBICHNE
MOBBIIIATH IPOU3BOAUTEIBLHOCTD TPy
2. I'enHast uH>KeHepus MO3BOJISET MOTYUUTh OPraHU3Mbl, KOTOPbIE Ha3bIBAIOT
TpaHT€HHBIMU
T€HHO-UH)KEHEPHBIMU
KJIOHUPOBAHHBIMU
OaKTEPUITIHBIMA
I'ennast uHXeHepus MO3BOJISET MOTYYUTh OPraHU3MBbI, KOTOPbIE Ha3bIBAIOT
TpaHT€HHBIMU
T€HHO-UH)KEHEPHBIMU
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KJIOHUPOBAHHBIMH
OaKTEPUITIHBIMA
3. ['eHHO-MH)XEHEPHBIMHU METOJAMHU MOXKHO TIOJTyYHUTh
TPaHCTEHHBIC PACTCHUS
HOBYIO KOHCTPYKIIUIO 3€pHOYOOPOYHBIX MaITH
HOBBIM 3aKOH T'€HECTHKHU

CHJIOC
[IBK

['eHHO-MH)XEHEPHBIMU METOJIAMHU MOKHO IOITYYHUTh
TPAaHCTEHHBIE PACTEHUSA
HOBYIO KOHCTPYKITHIO 3€PHOYOOPOYHBIX MAIITUH
HOBBIN 3aKOH T€HETHUKH
CHJIOC
IIBK

4. OObeKTaMy TCHHOW WH)KEHEPHUU SBIISIOTCS (SIBIISIETCS )
HKOJIOTUYECKUE CUCTEMBI
0e30MacHble BUJIbI )KU3HEICSATEIbHOCTH
T€HOM JKHBOT'0 OpraHu3Ma
ounocdepa
OObeKkTamMy TeHHON MH)XCHEPUH SIBIISTIOTCS (SIBIISICTCS)
AKOJIOTUYECKUE CHCTEMBI
0e301acHble BUJIbI )KU3HEICSATEIbHOCTH
T€HOM KHBOT'0 OpraHu3Ma
ouocdepa
5. [Inasmua npeacTaBiIsieT co0oit
MeMOpaHy IHUTOIIa3Mbl
OpraHesuly KJIeTKU
KoJsbIEBYI0 MoJiekyiny JJHK
Mosekyiry PHK
[Tnasmuna mpeacTaBisieT coooi
MeMOpaHy IUTOIIa3Mbl
OpraHesuly KJIeTKU
KoJbIEBYI0 MoJiekyiny JJHK
Mosekyiry PHK
6. 3aueM HeoOxoauM Ji3o1KM npu BeiaeneHun miazmuaHon JJHK u3 E coli?
JUIS. MATKOTO (DePMEHTATUBHOTO TMIPOIN3a KJIETOUHON CTEHKH OaKTepHii
JUTsI T3UCA KIETOYHBIX OeskoB mpH Beienennn JJTHK
s ounctku JIHK ot PHK

3aueM HeoOX0oauM JTM301KUM NpH BeiAenennn miasmuanon JIHK u3 E coli?
JUTSI MSITKOTO (DEPMEHTATUBHOTO THIPOJIN3a KICTOYHOU CTEHKH OaKTepHid
JUTsI T3UCA KIETOYHBIX OeskoB mpH Beiaenennn JJTHK

s ounctku JIHK ot PHK

7. Utob6n1 u3baButhes ot PHK, Haxomsmeiicst B pactBope, HE0OXOIUMO
poBecTH (PEPMEHTATUBHYIO PEAKIIUIO C TU30I[IMOM
npoBecTy epmeHTaTuBHYIO0 peaknuio ¢ JJIHKazoi
o0Opaborats pacTBOp (heHOoIOM
Uto6w n36aButhes o PHK, Haxopsmieiics B pactBope, HE0OX0IUMO
poBecTH (PEPMEHTATUBHYIO PEAKIIUIO C TU30I[IMOM
npoBecTu epmeHTaTuBHYIO0 peaknuio ¢ JIHKazoi
o0Opaborars pacTBOp (heHOoIOM
npoBecTu (hepmeHTaTuBHYIO peaknuio ¢ PHKazoit
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8. O0paboTKa pacTBOpa HYKJIEUMHOBBIX KUCIIOT ()EHOIOM HY>KHA
ISl OYUCTKU PACTBOPA HYKJIICMHOBBIX KUCIIOT OT MOJIHCAXapUI0B
ISl KOHIEHTPUPOBAHHSI HYKJIEHHOBBIX KHCIIOT
ISl OYUCTKU PAaCcCTBOpPA HYKJICHHOBBIX KUCIIOT OT OEJIKOB

O06paboTka pacTBOpa HyKJIEUHOBBIX KUCIOT (DEHOJIOM HY)KHA
JUTSl OYMCTKU PACTBOPA HYKJIEMHOBBIX KUCJIOT OT MOJIUCAXAPHUIOB
00paboTKa HEe HyXKHa
JUTsl KOHLEHTPUPOBAHUS HYKJIEMHOBBIX KHCIIOT
JUTSL OYMCTKU PACTBOPA HYKICHMHOBBIX KHCIIOT OT OEITKOB
9. Monexynbl HYKJIEHMHOBBIX KUCJIOT B BS3KOM Cpefie, K KOTOPOH IPHIIOKEHO MOCTOSHHOE
ANEKTPUUECKOE T0JIE
BBITIAJIAIOT B 0CAJIOK
KOaryJiupyroT
JBUXKYTCS K MOJIOKUTEIIBHOMY 3JIEKTPOLY
JBIXKYTCSL K OTPULIATEILHOMY 3JIEKTPOY
Mornekynnbl HYKIEMHOBBIX KHCIOT B BSI3KOM cpeAe, K KOTOPOM MPUIOKEHO TIOCTOSHHOE
EKTPUUECKOE T10JIE
BBIIIAJIAI0T B 0CAJIOK
KOaryJInpyroT
JBUKYTCS K MOJIOXKUTEIBHOMY 3JIEKTPOLY
JBUKYTCS K OTPULIATEIIEHOMY 3JEKTPOLY
10. /11 BoccTaHOBICHHS KOBaJICHTHBIX cBsa3el B HUTH JIHK HeoOxomuMm
(dbepMmeHT nurasa
XUPYPTUUECKUH CKAJIbIIEIIb
OpUTBEHHBIN CTAHOK
(hepMEeHT peCTpUKTUPYIOIIAs YHIOHYKIIea3a (PeCTpUKTa3a)
J1y1st BOCCTaHOBJICHHS KOBaJICHTHBIX cBsizel B HuTH JIHK HeoOxomum
(dbepMeHT nurasa
XUPYPTUUYECKUH CKAJIbIIEIIb
OpUTBEHHBIN CTAHOK
(dhepMeHT peCTpUKTUPYIOIIAs YHIOHYKIIea3a (PeCTpUKTa3a)
11. CaiiTbl pecTpUKLUHU — 3TO...
(bepMeHTHI TeHHOW WH)KEHEPHH
Hauaio 1 koHen, uutu JJHK
nocienoBarenbHOCTH HykieoTu 0B B JIHK, koTopble y3HaIOTCS pecTpUKTa3aMu
Hay4aJIo ¥ KOHEIl MOJIUIENTH A
CaliTel peCcTpUKIUH — 3TO. ..
(hepMeHTHI TeHHOW MH)KEHEPHH
Hauaio 1 koHen uutu JJHK
nocienoBarenbHOCTH HykieoTu10B B JIHK, koTopble y3HaIOTCS pecTpUKTa3aMu
Hay4aJIo ¥ KOHEIl MOJIUIENTH A
12. BbICOKOKONTUMHBIE TUIa3MUABI — 3TO ...
MJIa3MU/Ibl, IpeACcTaBiIeHHbIe onHO-HUTEBOM JTHK
IJIa3MHU/IbI, YUCIIO KOITUM KOTOPHIX B KJIETKE HE mpeBbimaet 10
JIA3MHU/IbI, YACIIO KON KOTOPBIX B KJIETKE COCTABIISIET HECKOJIBKO JECATKOB

BBICOKOKOIMHIHBIE THIA3MUIBI — 3TO ...
TTa3MUJIBI, KOTOPBIE HECYT T'€Hbl YCTOWYMBOCTH K aHTUOMOTUKAM
MJIa3MU/Ibl, IpeACcTaBiIeHHbIe onHO-HUTEBOM JTHK
MJIa3MHU/IbI, YUCIIO KOITUM KOTOPBIX B KJIETKE HE mpeBbimaet 10
IJIa3MUbI, YACIIO KONUK KOTOPBIX B KIIETKE COCTABIISIET HECKOJIBKO JAECATKOB
13. ®epmMeHTHI TEHHOW UHXEHEPUU HEOOXOTUMBI
i (hepMeHTaIK CUIIOCHON MacChl
JUI MaHUIynupoBaHus ¢ Mosiekynoit JJHK
JUISL XOPOILIETO HACTPOEHHUS
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depMeHTHI TCHHOW WHKEHEPUH HEOOXOTUMBI

i (hepMeHTalK CUIIOCHON MacChl
JUISt MAHUITYJIupoBaHus ¢ mosiekyioit JIHK
JUISL XOPOIIIETO HACTPOEHUS

Pazoen 3. Mukpoouonozuueckan oGuomexnono2us

Dopma koHmpoas/oyenounoe cpedcmso: Ketic-3aoanue
Bonpocwi/3aoanus:

1. TpaHCreHHBIE OpraHU3MBI [10Jy4aroT MyTEM BBO/IAa Yy KEPOJHOTO I'eHa B

COMaTHUECKYIO KIETKY
AULEKIETKY
CIIEpPMaTO30M ]
MUTOXOHIPUU
BaKyOJIH

pudOCOMBI

TpaHcreHHble OPraHU3MBI ITOJIYYalOT IIyTEM BBOJA YYKEPOJHOIO IeHa B

COMaTHUECKYIO KIETKY
AULEKIETKY
CIIEpPMaTO30M]
MUTOXOHJIPUU
BaKyoJIn
pudOCOMBI
2. I'eHHas UHXXEHEPUS ITO
HayKa O TeHax
Ha0Op METONOB IS MOTYYECHHUS TEHOB
Ha0Op METONOB I IEPEHOCA TEHOB B HOBOE T€HETHYECKOE OKPYKEHUE
reHeTHUKa MUKPOOPTaHU3MOB

['enHas nnxeHepus 310

AW N =

HayKa O reHax
Ha0Op METONOB IS MOTYYECHHUS TEHOB
Ha0Op METONOB I IEPEHOCA TEHOB B HOBOE T€HETHYECKOE OKPYKEHUE
TeHETHKAa MUKPOOPTraHU3MOB
3. Hauanom reHHOM MHXEHEPUU CUNTAETCS

OTKpBITHE 3aKOHOB MeHiens

otkpeiTHe cTpykTyphl JIHK Yorconom u Kpuxom

NepBOE KJIIOHUPOBAHUE KUBOTHOTO (0oBLa J{oin

CO37jaHuUE TIEPBOIO TPAHCITEHHOTO MUKPOOPraHu3Ma

Havajiom reHHON MHXEHEPUH CUUTACTCSA

1

2
3
4

OTKpBITHE 3aKOHOB MeHiens

otkpeiTHe cTpykTyphl JJHK Yorconom u Kpuxom

NepBOE KJIIOHUPOBAHUE XKUBOTHOTO (oBLa ot

CO3/1aHHE NIEPBOT0 TPAHCTE€HHOTO MUKPOOPIaHU3Ma

4. I'eHHast UHKEHEPUS NTO3BOJISET

U3y4aTh T€HETUKY
CTPOUTH TlepepadaThIBAIOLINE IPEITPUATHS
BBECTH I'CH B KJIETKY U MOJIYyYUTh €ro (PEHOTUITUYECKOE MPOSIBIICHHUE
MOBBIIIATH IPOU3BOAUTEIBLHOCTD TPy

I'ennas HWHKCHCPUA TTO3BOJISCT

M3y4aTb FEHETUKY

CTPOUTH TlepepadaThIBAIOLINE IPEITPUATHS

BBECTH I'CH B KJIETKY U MOJIYYUTh €ro (PEHOTUITUUECKOE MPOSIBIICHHUE
MOBBIIIATH IPOU3BOAUTEIBHOCTE TPYAA
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5. 3agem HeoOxomuM Jn301UM Tipu BeieneHuu masmuaHon JJHK u3 E coli?
JUTSL TM3UCa KIIETOUHBIX OenkoB rpu Beiaenenun JJTHK

s ounctku JIHK or PHK
TU30IMM TIpH BeIenenun iazmuanoi JJHK ve TpeOyercs

3auem HeoOXxonuM r3onuM Tipu BeiAenenuu miasmuaHoi JIHK u3 E coli?
JUTSL TM3UCa KIETOUHBIX OenmkoB rpu Beiaenenun JJTHK

s ounctku JIHK or PHK

TU30IMM TIpH BeIenenun iazmuanoi JJHK ve TpeOyercs

6. Jl1ns BoCcCTaHOBIICHHMS KOBaJCHTHBIX cBsa3el B HUTU JIHK HeoOxoqum
(dbepMeHT nurasa
XUPYPTUUYECKUH CKAJIbIIEIIb
OpUTBEHHBIN CTAHOK
(bepMeHT pecTpUKTHPYIOLIas SHAOHYKIIea3a (peCTPUKTa3
J1J1st BOCCTaHOBJICHHS KOBaJICHTHBIX cBsizeld B HUTH JIHK HeoOxomum
(dbepMmeHT nurasa
XUPYPTUUYECKUH CKAJIbIIEIIb
OpUTBEHHBIN CTAHOK
(bepMeHT peCTpUKTHPYIOLIas SHAOHYKIIea3a (pECTPUKTa3
7. PexomOunanTHeiMH JIHK Ha3bIBAIOT. ..
JIByXHUTEBbIE
OJTHOHUTEBBIE
CO BCTPOEHHBIMU B HUX uyxkepoansiMu JTHK
CO BCTPOCHHBIMU B HUX Y4YXKEPOAHBIMUA F€HAMU
PexomOunanTHeiME JIHK Ha3bIBaloT. ..
JIByXHUTEBbIE
OJTHOHUTEBBIE
CO BCTPOEHHBIMU B HUX dyxkepoansiMu JTHK
CO BCTPOCHHBIMU B HUX 4YXXEPOAHBIMUA F€HAMU
8. ®epMEeHTHI TEHHOW HHKEHEPUU HEOOXOTMMBI
111 COpaskMBaHMsI BUHOTPATHOTO COKa
s pepMEHTALNU CUIIOCHOM MacChl
JUI MaHUIynupoBaHus ¢ Mosiekynoit JJHK
JUISL KTIOHUPOBAHUS dKUBOTHBIX
depMeHTBI TCHHON HHXKEHEPUU HEOOXOMMBI
111 COpa’kMBaHMsI BUHOTPATHOTO COKa
s pepMEHTALNU CUIIOCHOM MacChl
JUI MaHUIynupoBaHus ¢ Mosiekynoit JJHK
JUISL KTIOHUPOBAHUS dKUBOTHBIX
9. UcTouHMKaMH a30Ta B MUTATEIbHON CPEIE MOTYT CIIyKUTh
CIIUPTHI
KHCJIOTBI
OenKu
YIJIEBOLOPOJIBI
HcrouHnkamu a30oTa B IUTATEIIBHON CPENE MOTYT CIIY’KUTh
CIIUPTHI
KHCJIOTBI
OenKu
YIJIEBOAOPOIBI
10. J1ns XuMHU4eCKON CTEPUIN3ALUHN HCIIONIb3YIOT
TEMIIEpaTypy
paguanuio
Ne3nH(DUIIIPYIONIUE PACTBOPHI
U3JIly4eHUE
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Jnst XuMHAYECKOM CTEPUIIN3AIINHU UCTIONB3YIOT
TeMIleparypy
paananuio
Ne3uH(DULIHPYIOLIUE PACTBOPbI
U3ITy4yeHue
11. Tlpu TOpPOMBINIIEHHOM KYyJITUBHPOBAHHUM MHUKPOOPTaHHU3MOB B MHUKPOOHOIOTHYECKOM
CUHTE3€ UCTONB3YIOT ... KyJIbTYpY.
YHUCTYIO
IPA3HYIO
CMEIIaHHYIO0
3apa)XeHHYIO BUPYCOM
[Ipy TPOMBIIIIEHHOM KYyJIGTUBUPOBAHUM MHKPOOPTaHM3MOB B MHKPOOHMOJIOTHYECKOM CHHTE3€
HUCIOIB3YIOT ... KYIBTYpY.
YUCTYIO
IPSI3HYIO
CMEIIaHHYIO
3apa)KEHHYI0 BUPYCOM
12. lepeuut kopMoBOro 6eKa NPUBOAUT K CHUYKEHUIO MPOAYKTUBHOCTH KMBOTHBIX Ha
30-35%
5-10%
70-80%
Jledenut KOpMOBOTo Oesika MPUBOAUT K CHHKEHHIO MPOTYKTUBHOCTH KUBOTHBIX Ha
30-35%
5-10%
70-80%

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Yemeepmuiti cemecmp, 3auem
Koumponupyemvie U/IK: OIIK-1.1 OIIK-4.1 OIIK-5.1 OIIK-1.2 OIIK-4.2 OlIK-5.2 OIIK-1.3
Bomnpocei/3ananus:

1. BruokoHBepCHUs paCTUTEIBHOTO CHIPhSI U OTXO/IOB C\X MMPOU3BOJICTBA

2. [TonsiTHe 0 OMOKOHBEPCHH, OOIINE TPUHIIUITBI

3. Knaccudukanus u Kparkas XapakTEpUCTHKAa PACTUTEIbHON NMPOAYKIUH MPUTOIHOW IS
TEXHOJIOTHUECKON TIepepadoTKu

4. ®pakIMOHUPOBAHUE 3€JICHBIX PACTEHUI U OMOKOHBEPCHS KOMIIOHEHTOB
5. TexHonorust GpakIIMOHUPOBAHUS U OMOKOHBEPCUU
6. ®pakuMoOHUPOBaHUE M OMOKOHBEPCHS BETETATUBHOM MAaCcChl PACTCHUI

7. BuorpaHcdopmaiysi BTOPUYHBIX PECYPCOB IMepepadaThIBAIOIIUX MPOU3BOJICTB, OTXOIOB
PacTeHHEBO/ICTBA U )KUBOTHOBO/ICTBA

8. CrocoObl rUIPOIH3a PACTUTENHHOTO ChIPhS

9. buorpanchopmaiys BTOpUYHBIX CHIPHEBBIX PECYPCOB
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10. buoxoHBepcust OTXO0B PACTEHUEBOJICTBA
11. BepMUKyJIbTUBUPOBAHUE

12. buokOHBepcHsI  IEJUTIOJIO30JMTHHHOBBIX  CyOCTpaTOB  METOAOM  TBepaoda3HOu
dhepmeHTaIUN

13. O6mue cBenenus 00 ynoOpeHusx

14. Bunsl 6akTepranbHBIX yI0OpEeHHA

15. Topmonsl pactenuit (puToropMoHs)

16. duroperynaropsl

17. KinoHaapHOE€ MUKPOPAa3MHOKEHUE PACTEHUM

18. BereratuBHOE pa3MHOKEHHE PACTEHUH METOJJOM KYJIBTYp TKaHEH

19. IloBepXHOCTHOE KyJIbTUBUPOBAHUE KIIETOK PACTEHUI

20. KynbTuBHpOBaHUE KJIETOK PACTEHUH B IITyOUHHBIX YCIOBHIX

21. ImMmMoOuMIM3anus pacTUTEIbHBIX KIETOK

22. CoxpaHeHHE KyIbTyp KJIETOK paCTEHUM

23. Mcnonb30BaHNE METO0OB TE€HETHUECKON HHKEHEPHH B (PUTOOMOTEXHOIOTUU
24. KynpTUBHpOBaHHUE KaJlIIyca pacTeHUN

25. buosornueckasi OYUCTKAa CTOYHBIX BOJ

26. A3poOHbIe 1 aHAPPOOHBIE MPOIIECCHI OMOAETPAIAIIMN OPTAHUYECKUX COCIMHECHUIA
27. AMMOHU(DUKAITUSA U HUTPUPUKALHS

28. bruoxumusi © MUKpOOHOJIOTHS IPOLIECCOB AMMOHU(DUKAITUN ¥ HUTPUPHUKAITUN

29.  MuUKpOOHOJOTMYECKHME  TPOLECCHl,  MPOUCXOMAIIME MPU  KOMIOCTHPOBAHHH
OpPraHUYECKHUX OTXO/I0B

30. [ToHsTHS M OCHOBHBIE TPeOOBaHUS K OM00OE30MaCHOCTH TPAHCTEHHBIX OPTaHU3MOB
31. CremneHp pucKa U OTAaCHOCTH B OMOMH)KEHEPUHU

32. OcHOBHBIC 3aKOHBI, IIOCTAHOBJIECHUS H HOpMaTHUBHbIE akThl P® B obnactu
0100€e301MaCHOCTH TeHHO-UHKEHEPHOU JIeATETLHOCTH.
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33. Perucrpanus ¥ UCHOJIB30BAHHE COPTOB C.-X. KYyJBTYp, CO3JaHHBIX METOAAMM I'€HHOM
UHXEHEPUHU

34. DKonoruveckas dKCIepTu3a 0€30MacHOCTH TPAHCTEHHBIX COPTOB PACTEHUN

35. Menuko-6monornyeckas OlleHKa W MapKHUpPOBKA HOBBIX BHUOB IHINEBOW TMPOIYKIIUH,
MOJTYYCHHOM U3 TEHETUYECKU MOIU(DUIIMPOBAHHBIX HCTOYHUKOB

8. MarepuajibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcnosHnas tumepamypa

1. IVKAHUH A.B. UnxeHepHast OMOTEXHOIOTHS: IPOIIECCHI U allapaTbl MUKPOOHOIOTHYECKUX
npou3BoAcTB: yueb. mocobue / JIYKAHUH A.B.. - M.: UHOPA-M, 2016. - 450 c. - Tekcr:
HEIOCPEACTBECHHBIN.

2. IVKAHUH A.B. UnxenepHass OMOTEXHOJIOTHS: OCHOBBI TEXHOJOTUH MHUKPOOHOIOTHYECKHUX
npou3BoacTB: y4eb. mocobue / JIVKAHUH A.B.. - M: UH®PA-M, 2016. - 303 c. - Tekcr:
HEMOCPEICTBEHHBIN.

3. CarkeeBa,, A. b. MonekymnsipHas 6uorexnonorus: yaeoHoe nmocodue / A. b. Carkeena,, K. A.
Cunopoga,. - MonekynsipHas OuorexHosiorus - TromeHnb: ocyjapCcTBEeHHBIN arpapHbIii yHUBEPCUTET
Cesepnoro 3aypainbs, 2020. - 116 c. - 2227-8397. - Tekcr: snextponnsiii / IPR SMART: [caiit]. -
URL: https://www.iprbookshop.ru/107596.html (nata o6pamenus: 08.09.2025). - Pexxum mocryma:
IO MOAIHNCKE

Hononnumenvnasn rumepamypa

1. Illamaes H. JI. IlpombinuienHass OuorexHoiorus. Kiaccuueckue Ouompoueccsl U
MIPOM3BOJICTBO OMOTEXHOJIOTUYECKON Npoaykuuu: yueOHuK s By3oB / Illamaes H. . -
Cankr-IlerepOypr: Jlans, 2025. - 200 c. - 978-5-507-51899-9. - Texkcr: anexkrponHsiit. / RuSpLAN:
[caiiT]. - URL: https://e.lanbook.com/img/cover/book/460556.jpg (mara obpamenus: 19.06.2025). -
PexxuM nocrymna: 1o noamucke

2. buotexHonorusi: yueOHO-METOAMYECKOE Mocobue i 1abopaTOpHO-TIPAKTUYECKUX 3aHATUH
s cryaeHToB crnenuanbHocTH 1-31 01 01 Ouomorus (mo HampaBneHusiM) / BonkoBa E. M.,
Hukannpos B. H., IOpuenko E. O., Harpinuuk T. M., IIpunosckas E. W.. - ITunck: [Honecl'Y, 2020.
- 123 c¢. - 978-985-516-633-8. - Tekcr: onextponHbii. // RuSpLAN: [caiit]. - URL:
https://e.lanbook.com/img/cover/book/284459.jpg (mara oOpamenus: 19.06.2025). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

3. MAYHEBA H.JI. Xnopemna: OHOTEXHOJOTHS KyJbTHBUpPOBaHUS U A(H(HEKTUBHOCTH
npuMeHeHus B nrurneBoacTBe: MoHorpadus / MAUHEBA H.JIL., Ilnyraxun I'A., Komae A.L.. -
Kpacnomap: KyoI'AY, 2017. - 140 c. - TekcT: HemmOCpeACTBEHHBIH.

8.2. [IpodeccuonanbHbie 6a3bl JAHHBIX U pecypcbl «MHTEpHET», K KOTOPBIM 00ecneuynBaeTCst
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://elibrary.ru/ - Hayunas snexrponnas 6ubnuoreka eLibrary
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8.3. IIporpamMHoe oGecnieueHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMBbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
WNHudopmanmoHHbIe TEXHOJIOTHH, HCTIONb3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO IMpolecca

M0 JUCUUIUIMHE TTO3BOJISIOT:

— o0ecreunTh B3aUMOJCHCTBHE MEXIY YYaCTHMKaMU 0Opa30BaTeIbHOIO IMpolecca, B TOM YHUCIE
CHHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJACHUCTBHUE MTOCPEACTBOM ceTH «HTepHeT»;

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECCa, PE3yJAbTaTOB MPOMEXKYTOUHOW aTTECTallMU II0
JTUCLUIUIMHE U PE3YJITaTOB OCBOEHUS 00pa30BaTeIbHON PO PaMMBlI;

— OpraHu30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3AIMH N3y4yaeMOoi HHPOPMAIIUH ITOCPEICTBOM
MCTIOJIb30BaHUsI MTPE3CHTALNH, YIeOHBIX (DPUITBMOB,;

— KOHTPOJIMPOBATh PE3yNbTaThl 00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUSI.

[lepedeHp TUIIEH3MOHHOTO MPOTPAMMHOT0 00eCIeueHUs:

1 Microsoft Windows - onepaiiuoHHas CUCTEMa.

2 Microsoft Office (Bkmrouaer Word, Excel, Power Point) - makeT o(hUCHBIX IPUITIOKESHHIA.

[Tepeuens npodeccroHambHBIX 0a3 TaHHBIX U HH)OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1 I'apanT - mpaBoBas, https://www.garant.ru/

2 KoHcynbTaHT - mpaBoBasi, https://www.consultant.ru/

3 Hayunas snexrponHas Oubnunoreka eLibrary - ynusepcanbnas, https://elibrary.ru/

Hoctyn k cetu MHTEpHET, JAOCTYN B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpery
YHHBEPCHUTETA.

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

He ucnonb3yercs.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercs.
8.4. CnenuajbHbIe NOMEILICHUS, 1a00PaTOPHH U J1a00pPaTOpHOe 000py10BaHUe

VYHuBepcuTeT pacmoiaraeT Ha IpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAaHUU
MaTepualbHO-TEXHUYECKUM oOecreueHneM o0pa3oBaTelbHONH AESITeNbHOCTH (ITOMELIEHUSIMU U
o0opyaoBaHMEM) [UIsl pealu3alld MporpaMMbl OakanaBpuaTa, CHELMINTETa, MarucTpaTypbl IO
brmoxy 1 "Huctmmmuaslr (Momynu)' u brmoky 3 "lTocymapcTBeHHas wurToroBas arrectamus’ B
COOTBETCTBUH C YUEOHBIM IIJIAHOM.

Kaxnapiii oOydaromuiicss B TeueHHE BCero mnepuoga oOydeHHs oOecredeH WHAWBUYaTbHBIM
HEOTpaHWYEHHBIM  JOCTYIOM K  DJEKTPOHHOM  HMH(OpPMalMOHHO-00pa30BaTENbHON  cpese
YHHUBEPCUTETA u3 mo0oi TOYKHU, B KOTOPOi1 HMeeTCA JIOCTYII K
WH(}pOpPMAITMOHHO-TEJICKOMMYHHUKAITMOHHON ceTH "MHTepHeT", Kak Ha TEPPUTOPUHM YHHBEPCHUTETA,
TaK U BHE ero. YciuoBus il QyHKIIMOHUPOBAHUS 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHOM
Cpebl MOTYT OBITH CO3/IaHBI C UCIIOJIb30BAaHUEM PECYPCOB MHBIX OpPraHU3aLUM.

416300

Ob6mnyuarenb-pernupkyasTop Bo3ayxa 600 - 1 mr.

[Ipoextop ynerpakoporkodokycHbii NEC UM330X B KOMIUJIEKTE ¢ HACTEHHBIM KpEIUICHHUEM - |
IT.

JlabGopatopus
005300
Amnamuzarop Bnaxxnoctd (OHAUS MB120) ¢ moBepkoii - 1 .
6oxkc momuHapHbii BABHI-01 Jlamunap-c-1,5 - 1 mr.
Becwt GH-120, 120r, 0,1 Mr, aHanuTU4YeCcKuii, BCTPOCHHAS KaTMOpOBKa, ¢ moBepkoid, AND - 1
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IIT.

Wcrounuk muranus ais /g YO D-01-JIHK-Texn. "Oned-4", JHK-Texnonorus - 1 mrT.

WCTOYHUK MATAHUS 171 A1.¢opesa Inbdh-8 - 1 mrT.

[Tnutka HarpeBarenbHass C-Mag HP 10 IKAtherm, 50-500C, mnardopma 260x260 MM, kKepaMuka,
IKA - 1 mr.

Tepmocrar ¢ oxnaxnenuem, 80 i, TCO-1/80, pabouas kamepa u3 Hepxk. cranud, CMOJIEHCK
(TepmocTar snexTpudeckuii cyxoBo3aymHbli oxnaxaaromuii TCO-1/80 CITY mo TY - 1 mT.

Tpaucummromunarop TCP-20.LC, V1, 365/254 um, Viber Lourmat - 1 mr.

XonoauiabHUK KOMOWHUpOBaHHBIM maboparopasiii XJI-340-1 "POZIS" ¢ wmertammmueckumu
JIBEpSIMU - | 1IT.

entpudyra DM0636 DLab - 1 mrT.

[ eiixep-unky6arop ES-20/60 perym o6opotst 50-250 06/mMuH opbuta 20MMm BioSan - 1 mT.
007300

pH-metp AB33PH-F, cranmonapnsrid, -2-16 + - 0,01, pH-anexrpon ST310, ¢ moBepkoii, Ohaus
(Kuraif) - 1 mT.

6oxkc momuHapHbii BABHI-01 Jlamunap-c-1,5 - 1 mr.

Becrl anekrponnsie ananutuueckue CITIZEN CY-224C - 1 mt.

nexkanHbii Marasud eMkocT. Time Electronics 1067 - 1 it

Kommnsrorep nepconanshblii Lenovo G5405/41°6/1281°6 - 1 mT.

Muxkpockon npsimoit tabopatopHoro kiacca Olympus CX23 - 1 mT.

[Tnutka HarpeBarenbHass C-Mag HP 10 IKAtherm, 50-500C, mnardopma 260x260 MM, kKepaMuka,
IKA - 1 mr.

CueTynk ¥ aHaIU3aTop KU3HecrocoOHoctu kietok 4-60 mxm C100 RWD Life Science - 1 mT.

teneBu3op Samsung LE-40 - 1 mT.

Tepmocrart >xunkoctHo# (0ans) 411 7o 100 C, WB-4MS ¢ marH. memanikoi, BaHHA HEPK. CTahb
BioSan (bans-tepmocrar Bonsaas WB-4MS) - 1 mT.

XonoauiapbHUK KOMOWHUpOBaHHBIN maboparopasii XJI-340-1 "POZIS" ¢ wmertammmueckumu
JIBEpSIMU - | 1IT.

[eiixep-unky6arop ES-20/60 perym o6opotsr 50-250 06/mMuH opbuta 20MMm BioSan - 1 mT.

9. Metoanuyeckue yKa3aHHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyebHas paboTa MO HAMPaBICHUIO MOATOTOBKU OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATENIbHOH paboThl OOydaromierocsi, TEKyIIeH W IPOMEKYyTOYHOM
arTectaldif, WHBIX (QopMmax, MpergaraéMblX YHUBEPCUTETOM. YYeOHbI MaTepuan AUCLHUILIIMHBI
CTPYKTYPHUPOBAaH U €r0 H3y4YeHHE TMPOU3BOJUTCS B TEMaTHYECKON MOCIIEI0BaTEIbHOCTH.
ConepkaHue METOIUYECKUX YKa3aHHUM JOJDKHO COOTBETCTBOBaTh TpeOoBaHUsM DenepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa M YYEOHBIX MporpaMM IO JTUCIUILIMHE.
CamocrosiTenbHasi paboTa CTYIEHTOB MOXET OBITh BBHINOJHEHa C TIOMOINBIO MaTepualoB,
pa3MeIeHHBIX Ha mopTae noaaepxku Moodl.

Memoouueckue ykazanus no gpopmam padomot

Jlexyuonnvle 3anamus

[lepenaua 3HauuTENbHOTO OOBEMAa CHUCTEMATU3MPOBAHHON WH(MOpMaMu B YCTHOH Qopme
J0CTaTOYHO OombInoi ayauropuu. Jlaer BO3MOXXHOCTH 3KOHOMHO M CHUCTEMAaTU4YHO W3JIararb
yueOHbIii MaTepuan. OOydarommecs: U3y4aroT JEKIMOHHBIA Marepuall, pa3MelleHHBI Ha TOpTale
noziep>kku o0yuenust Moodl.

JlabopamopHhule 3anamus

[IpakTHueckoe OCBOEHHE CTYACHTAMU HAy4YHO-TEOPETHUUECKUX IIOJIOKEHUN M3y4aeMOro IpeaMera,
OBJIAJICHHE MMHU TEXHUKOM OKCIEPUMEHTUPOBAHMS B COOTBETCTBYIOLIEH OTPacid HayKH.
JlaGoparopHbie 3aHATHS IPOBOJATCS C UCTIOIB30BAHUEM METOJMUECKUX YKa3aHUH, pa3MEIICHHBIX Ha
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00pa3oBaTeIbHOM MTOPTANIC YHUBEPCUTETA.

10. MeTonn4yeckue peKOMEHIAMUM 110 OCBOCHUIO TUCUMUIIJIMHBI (MOLYJIs1)
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