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Hamnpasnenue moarotoBku: 35.03.04 — «ArpoHOMUS»
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PazpaboTuuk paboueii mporpamMmmsl: npodeccop kadeapsl celeKnu, CEMEHOBOACTBA U OMOTEX -
HOJIOTUH, JOKTOP C.-X. HaykK, mpodeccop Bamenko TatbsiHa ['puropreBHa
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Pabouas mporpamma paszpaboraHa B cOOTBETCTBUU ¢ DenepaibHBIM TOCYAAPCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM BBHICIIIEr0 00pa30BaHUs MO HampaBieHHUIO ToarotoBku 35.03.04
ArpoHOMUSI, YTBEpKIESHHBIM MPHKa3oM MuHucTpa oOpa3oBanus U Hayku Poccuiickoit @enepa-
mud Ne 699 ot 26 uronsa 2017 r.

Pabouas mporpamMma yTBep>KIE€HA Ha 3acedaHuu Kadeaphl CENeKINH, CEMEHOBOICTBA U
ouorexnonoruu (mpotokoi Ne 10 ot 17 utons, 2019r.)

3aBenywommii kadgeapoi, T0KTOP C.-X. HAYK IoseBa I'.I'.

Pabouyas nporpamma pekOMeHJ0BaHa K UCIOJIb30BAHUIO B yUEOHOM MPOLIECCE METOANYE-
CKOM KomHccuel ¢akyapTeTa arpOHOMHH, arpoXUMUU U dKosioruu (mpotokona Ne 9 ot 18.06.19

r.).
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IIpencenaresib METOAUYECKON KOMHCCHHU L _Jlykun A.JL

PeuenszenT padoueii nporpammbl aupekrop Boponesxkcekoro punuana 'HY BHUNU
KYKYPY3bl, 10KT. C.-X.H. Opasinckuii H.A.
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1. O0mas xapakTepUCTHKA JUCUMIINHBI

OcHnoebl Ouomexmonozuu — €CTECTBEHHOHay4yHasi OWOJIOrMYecKas AUCHMIUIMHA O
Croco0ax CO3/IaHusl Pa3IMYHBIX BEHICCTB C HCIIOJIB30BAHMEM €CTECTBEHHBIX OMOJIOTHUECKUX
KOMIIOHECHTOB, 6YI[B-TO MI/IKpOOpFaHI/I?;MI)I, JKUBOTHBIC HJIN paCTI/ITeJILHLIG KIJIICTKH, DJOTO
MaHI/IHyJII/IpOBaHI/Ie JKUBBIMHU KIJICTKAMHU JJId HOJIyLIeHI/ISI OHpeIleJICHHBIX pe3yJII)TaTOB. OHa
3aHMMaeT 0c000e MECTO B IMOJTOTOBKE BBICOKOKBATU(UITMPOBAHHOTO CIICIIUAIKMCTA CEIHCKOTO
XO3ﬂﬁCTBa, B TOM 4YHCJIC U B anOHpOMI)IHIJICHHOM HpOI/IBBOI[CTBe, HOTOMy, YTO ITIO3BOJIACT
YUYEHBIM CO3/1aBaTh OOpaslbl KYJIbTYPHBIX PACTEHUM, KOTOPBIE CIOCOOHBI MPOTHBOCTOSITH
6OH€3HSIM 158 BpeI[I/ITeJISIM, C BBICOKUM ypOBHeM ypO)I(afIHOCTH BHC 3aBUCHUMOCTHU OT
KINMATUYCCKUX YCJIOBI/II\/II.

1.1. Heab aAuCHUNIMHBI

Ileny — 03HAKOMUTH OOYYAIOIMIMXCA C OCHOBHBIMU HAIIPaBIECHUSIMU COBPEMEHHON OHO-
TEXHOJIOTUU U OCHOBAMH IF'€HETHUYECKON MHKEHEPUHU, HOBEHITUMH JOCTHUKEHUSIMU U TIEPCIIEKTH -
BaMH €€ WCITOJIb30BaHUsI ISl TMOBBIIECHUS dY()PEKTUBHOCTH CEIbCKOXO3SIMCTBEHHOTO TPOU3BOI-
cTBa, CHOPMHUPOBATH MIPEICTABIICHUSI 10 MOJICKYJISIPHOM OMOJIOTHH, TEHETHYECKON U KIETOYHON
WHXXEHEPUHU, MUKPOKJIOHAIBHOMY Pa3MHOKEHHUIO PACTEHUI.

1.2. 3agaum TMCHMIIINHEI

3aoauu oucyunaunsl — GOPMHUPOBAHUE 3HAHHWK MO OCHOBAM T€HETUYECKOW W KJIETOY-
HOW WHXEHEPHUH PACTCHHM, (UTOTOPMOHAIBLHON PEryIAIHUH MPOIYyKIIMOHHOTO TIpoliecca y pac-
TeHUM, 00yyeHHe MPAKTUYECKOMY HCIOJb30BAHUIO METOJIOB OMOTEXHOJIOTMH, MHUKPOKIOHAIIb-
HOTO Pa3MHOXXEHUSI U TIOJTydeHHs] 0€3BUPYCHOTO MaTepHara.

1.3. IlpeameT TUCUMILIAHBI
Hcnosib30BaHKE )KUBBIX CHCTEM M MX KOMIIOHEHTOB JUISl CO3JIaHUS M MPOU3BOJICTBA pac-
TEHUH C HOBBIMH ITPU3HAKAMH.

1.4, MecTo TMCHMIUIMHBI B 00pa30BaTe/bHOI MporpaMme

Jucuunnuna BkiaodeHa B rnepedueHb @I'OC BO (yposenn OakanaBpuara), B Onok 1
«ducuummuney, B pasgen bl. O — ocHoBHble aucHuIUIMHBL JluciumimHaa «OCHOBBI
OMOTEXHOJIOTHM» CHOCOOCTBYET (OPMHPOBAHUIO TPOPECCHOHATBHBIX 3HAHHMA, HEOOXOIMMBIX
Ui GaKanaBpoB, 0OyUaIOLIUXCs 110 HampaBieHuto noarotoBku 35.03.04 — ArpoHomusi.

1.5. B3anMocBs3b ¢ IPYTHMHU AUCHUILIMHAMH

Jns m3ydeHuss NAaHHOW AMCHUIUIMHBI HEOOXOIUMBI CJENYIOUIMe 3HAaHUSA, YMEHHS HU
HaBBIKH, (POPMUpPYEMBIE TPEIIIECTBYIOIIMMH TUCIUIUITMHAMU:

1) bBoranuka 3HaHHs: MOP(OIOTHIO BEreTaTHUBHBIX M T'€HEPATHBHBIX OPTaHOB PACTCHH;
3aBUCHUMOCTb  CTPOEHUS U JKM3HENEATENBHOCTH pPACTEHUH OT  pa3iIMYHBIX  YCIOBUH
IIPOU3pACTaHMsI; OCOOCHHOCTH Pa3MHOXKEHMs LIBETKOBBIX pAcTeHHUI; O0COOEHHOCTH pocTa M
pa3BUTHS PACTEHUN B OHTOIEHE3€; OCHOBHBIE OTJEIbI, KJIACChl, CEMEWCTBA, POJAbI U BUAbI
JUKOPACTYIIUX M KYJIbTYPHBIX PAcCTeHUN; YMEHHs: NPOBECTH MOP(OIOTHUECKOE OMUCAHUE
pacTeHHi U1 ONPEAETIEHUS UX POJOB U BUJIOB; HAaBBIKU: METOIUKOM ONpEAEICHUs PACTEHUH 110
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OTIPEICITUTENI0; HABBIKAMHU MPOCTEHIINX HAOMIOACHUI 3a POCTOM, Pa3BUTHEM, I[BETEHHUEM,
OIIBJICHUCM U PA3MHOKCHUEM paCTeHHﬁ.

2) 0611[351 TCHCTUKA 3HAaHHWA: OCHOBHBLIC 3aKOHbI CCTCCTBCHHOHAYYHBLIX AUCHUILIIWH, B
YaCTHOCTH TEHETHKHM U CENIeKIIMM, W MaTeMaTHYeCKUd amnmapaT B MNpodecCHOHAIBHON
ACATCIIBHOCTH,; 3aKOHBI HACJICAOBAaHUWA, MOJICKYJIAPHBIC OCHOBBI HACJICACTBCHHOCTH, OCHOBHBLIC
TUIIBI U MCXAHU3Mbl M3MCHYMBOCTHU OPraHU3MOB; YMCHHA: HCIIOJIb30BaTb OCHOBHBLIC 3aKOHBI
€CTECTBEHHOHAY4YHbIX JUCHUIUIMH M MaTeMaTHYecKUid anmapaT B HIpodeccuoHaIbHOU
ACATCIIBHOCTH, NPUMCHATHL MCTOABI TCOPECTHYCCKOI'0 M SKCICPUMCHTAJIBHOI'O HCCIICAOBAHUA,
IIpOBOAUTH E)JICMCHTaprlf/'I FI/I6pI/II[OJIOFI/I‘-IeCKI/H\/JI aHaJIn3, UCII0JIb30BaTh 3HAHUS OCHOB I'CHCTUKU
B HpaKTquCKOﬁ pa60Te; HaBBbIKM: MCTOJaMU TCOPCTUUCCKOTO U OSKCICPHUMCHTAJILHOI'O
HUCCIICAOBAaHUA, MGTOJIHKOP'I pa6OTI>I CO CBCTOBBIM MHKPOCKOIIOM, MCTOI[HKOﬁ aHaJn3a
PE3YIBTATOB I'CHETUYCCKUX SKCIICPUMEHTOB.

3) dusuonorus ¥ OMOXMMHS PACTCHHH 3HAHUS: MOP(OJOTHYECCKUE MPU3HAKU C.-X.
KyJIbTyp, MOKa3aTeld KauecTBa JAWKOPACTYIIMX pacTeHUH M /X MNPOAYKIUHU; METOIUKY
1a00paTOPHOTO aHajM3a OOpa3OB IMOYB, PACTCHUH M MPOIYKIUH PACTEHUEBOJICTBA; YMEHHS:
OIICHUBATh (DU3HOJIOTHYECKOE COCTOSHUE C.-X. KYJIbTYp, QIaNTAallMOHHBIA TOTCHIUAT |
OIIPCACIIATD q)aKTOpI)I YIIYUIICHUA POCTA, PAa3BUTHUA U Ka4€CTBA IMPOAYKIUHU; IPUMEHATE METO/IbL
71a00paTOPHOTO aHajm3a 00pa3IoB MOYB, PACTEHUH W MPOAYKIIMH PACTEHHEBOJCTBA; HABBIKH:
OCHOBHBIMHU (PM3UOJIOTHYECKHUMH METOJaMH OLIEHKH Pa3BUTHUS U GOPMUPOBAHUS TPOTYKTUBHOCTH
C.-X. KYJIBTYp; CITOCOOHOCTBIO K JTAOOpaTOPHOMY aHAIIN3y 00pa3IoB MOYB, PACTEHHH U PO TYKITHH
pacTeHNEeBOICTBA.

HepequL moCJICEAYOIIUX JUCHUIUIMH, ITPAKTUK, I KOTOPBIX HeO6XO}II/IMBI 3HaHUI,
YMEHUS U HaBBIKH, (GOPMHUPYEMbIC TAaHHOHN JAUCIUILIMHON: AUCIUILTAHA SBIISETCS 3aBEepIIAIONICH
CTYMCHbIO OOydYeHHsI IIOCIIE OCBOCHHS OCHOBHBIX TEOPETHYECKUX JHCHUIUIMH |
INocynapctBennas nurtorosas arrectramnus (I'A);

2. Ilnanupyemble pe3yJbTaThbl 00y4eHH s MO JUCUMUILINHE

3HaeT OCHOBHBIE 3aKOHBI MaTeMaTHYe-
3 CKHX, €CTCCTBCHOHAYYHBIX U O6IHCHpO-
NIl (bCCCHOHaJ'IBHBIX JUCIUIIINH, He00Xo-
I[ OTK-1 JUMBIX JJIs1 pCHICHUSA THUIIOBBIX 3a71a4 B
Cnocoben pfiiaTtb THIIOBEBIC obactu arpoHOMHHA
3a7auu PO ECCUOHATBHOU
ACATCIBHOCTH Ha OCHOBC Ymeer HCIIOJIB3YCT 3HAaHHA OCHOBHBIX
3HAHUM OCHOBHBIX 3aKOHOB y 3aKOHOB MAaTEMAaTHYCCKUX U €CCTCCTBCH-
OIK-1 MAaTEMAaTU4YCCKUX HU  €CTC- HBbIX HAYyK Ui pCIICHHUA CTAHAAPTHBIX
- N 20nk-1 y
CTBCHHbBIX HAYK C IIPpHUMCHC- 3ajga4d HpO(beCCHOHaHBHOH ACATCIIBbHO-
HHUEM I/IH(I)OpMaI_[I/IOHHO- CTHU
KOM-MYHUKAIITUOHHBIX  TCX-
HOJIOTUH Pemntaer Ttunosbie 3aJadyu npocbeccno-
HaJILHOM ACATCIbHOCTH HAa OCHOBEC 3Ha-
H HUII OCHOBHBIX 3aKOHOB MaTeMaTHhue-
N3 0mnxk-1 CKUX U €CTECTBEHHBIX HayK C IpUMEHE-
HUEM MH(OPMAIIIOHHO-
KOMMYHUKAITUOHHBIX TEeXHOJOTUH
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Crioco0eH peaan30BbIBATH
COBpPEMEHHBIEC TEXHOJIOTUH U
000CHOBBIBATH UX MPUMeE-
HEHHUE B POECCHOHATBHON
JEeATEIbHOCTH

OIIK-4

3HaeT COBPCMCHHBIC TCXHOJIOT'MU B
npodeccHoHaTbHON NesTeNLHOCTH, 3HA-

3 €T TEXHOJIOTMH BO3JEJIBIBAHUS CEIBCKO-
N B3onk-4 XO3SHCTBEHHBIX KYJIBTYP B OTKPHITOM U
3aKPBITOM T'PYHTE
v YMeer 000CHOBBIBaTH MPUMEHEHHUE CO-
BPEMEHHBIX TEXHOJIOTHH B MPOQECCHO-
N 60rmk-4 .
HAJIBHOM JIEATEBHOCTHA
H Peanuzyer coBpeMeHHbBIE TEXHOJOTHH B
N9%0mnk-4 poeCCUOHATBHOU eATETLHOCTH

Tun 3aga4 npogeccoHanbHON 1E€ATEIbHOCTH — MPOU3BOICTBEHHO-TEXHOJIOTUYECKHUM

3. O0BbEM IMCUMIUIMHBI M BUABI padoT
3.1. Ounas ¢opma o0yueHus

IHokazarenu 1 CeMg(CTpM X Bcero
OO0mas Tpymo€MKOCTh JUCIUTUINHEIL, 3.€./9 4/144 - - 4/144
OOmas koHTaKkTHas padora*, 4 56,65 - - 56,65
O6mast camocrosiTenbHas padoTa (1Mo y4ueo- 8735 i i 87 35
HOMY IIJIaHy), 9 ’ ’
KonrakTHas pabota** mnpu mnpoBeneHUn 56.5 56.5
Y4eOHBIX 3aHATHH, B T.4. (4ACHI) ' ’
JIEKLUHU 18 - - 18
MIPaKTUYECKHUE 3aHATHS - - - -
nabopaTopHbIe PabOTHI 38 - - 38
TPYIIIOBBIE KOHCYIbTAIIUN 0,5 - - 0,5
CamocrodarenbHas paboTa Mpu MNPOBEACHUU
y4eOHBIX 3aHATHH ***, u i ) ) )
KonraktHas paboTa mpoMexyTO4YHOU aTTe- 015 i i 0.15
CTaIMy 00YJarOIUXCs, B T.4. (4aChl) ' ’
KypcoBasi paboTta - - - -
KYpPCOBOM MPOEKT - - - -
3a4er 0,15 - - 0,15
9K3aMEH - - - -
CamocTtosarenbHas paboTa HpuU MPOMEKY- ) i i i
TOYHOM aTTeCTallUH, B T.4. (4aChl)
BBITIOJIHEHUE KYPCOBOTO MPOEKTa - - - -
BBITIOJTHEHHE KYPCOBOI pabOTHI - - - -
MOJATOTOBKA K 3a4eTy - - - -
MOATOTOBKA K SK3aMEHY
dopma MPOMENKYTOUHOM aTTecTanuu (3a4éT
(3a4eT ¢ OIEHKOI), SK3aMeH, 3alluTa Kyp- | 3a4er - - 3auyer
COBOTO TMpoeKTa (paboThl))
3.2. 3aouHasn ¢opma o0yueHust
Toka3zaTenn | Kypc 3/cemectp | Bcero |
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OO6mas Tpyno€MKOCTh AUCIUIUINHEIL, 3.€./9

272

272

4/144

OOmrast KOHTaKTHas paboTa*, u

14,65

16,65

OObmas camocrosTensHas padora (mo y4eo-
HOMY ILJIaHy), 4

70

57,35

127,35

KonraktHas pabora** mnpu mnpoBereHUU

16,0

Y4eOHBIX 3aHSATUH, B T.4. (4aChI)

JIEKIIIHA 2 4 - 6

IMMPAKTUYCCKUC 3aHATUA - - - -

nabopaTopHbie pPabOTHI - 10 - 10

TPYIIOBBIE KOHCYIHTAIIUT - 0,5 - 0,5

CamocTtodaTrenbHas paboTa Mpyu NPOBEACHUN
y4eOHBIX 3aHATUN ***, 4

KonTakTHas paboTa mpoMexyTOYHOU aTTe-
CTallMM 00Yy4JaroIuXcsl, B T.4. (4achl)

KypcoBas paboTa - - - -

KypCOBOM IIPOEKT -

3a4eT - 0,15 - 0,15

9K3aMCH - - -

CamocrosaTrenbHas paboTa HpU MPOMEKY-
TOYHOH aTTecTaliu, B T.4. (4ackl)

BBIINIOJTHEHHUE KYPCOBOT'O ITPOCKTA - -

BBITIOJIHEHUE KYPCOBOM pabOThI - -

IIOATOTOBKA K 3a4€Ty - -

IIOATOTOBKA K 3K3aMCHY - -

dopmMa IPOMEKYTOYHOM aTTecTanuu (3a4ET
(3aueT ¢ OIEHKOM), PK3aMeH, 3aluTa Kyp- - 3auer - 3auer
COBOTO TIpoeKTa (paboThl))

4. ConpepkaHue TUCUMILIMHBI

Pa3znes 1. OcHOBHBIE HANIPABJIEHUSA M 32244 COBPeMeHHOH 0MoTexHoa0ruu. OcHo-
Bbl MOJIEKYJISIPHOI OMOJIOTHM.

Iloopasoden 1.1. Bsedenue. BUOTEXHONOTHS KaK HayKa M OTPacib Mpou3BoacTBa. OCHOB-
HBIC HANIPABJICHUS U 33]]a4¥ COBPEMEHHOM OMOTEXHOJIOTHH. MoJieKysipHasi OMOJIOTHS U TCHETH -
Ka - (yHJIaMeHTalIbHAs OCHOBA OMOTEXHOJIOTUH. [ eHeTHYecKast 1 KICTOYHAs MH)KEHEPUS - IICH-
TpaJIbHOE SIIPO COBPEMEHHOM OMOTeXHOIOrHH. IIpuMeHeHne METOI0B OMOTEXHOJIOTHH B CEJICK-
MU, CEMEHOBOJICTBE M TEXHOJIOTHUSX BO3JEJBIBAHUS CEbCKOXO3SHCTBEHHBIX KyIbTyp. CoBpe-
MEHHasi OMOTEXHOJIOTHSI U OMOMETO/IbI B 3aIMTE PACTCHUH OT aOMOTHYECKUX M OHMOTHYECKUX
(aKTOPOB BHEIIHErO BO3JACHCTBHUSA. YTHIIM3AIMS CENbCKOXO3SHCTBEHHBIX OTXOJIOB C MOMOIIIBIO
METO/I0B OMOTEXHOJOTHH. broTexHonorus m OuosHepreTka. [IpuopuTeTHBIE HAMpaBlICHUS U
MHUPOBON YPOBEHb OMOTEXHOJIOTHH KaK HayKH U OTPAciId MPOU3BOACTBA. MupoBas ceTh OMOTEX-
HOJIOTMYECKUX LEHTPOB, HAYYHBIX YupexaeHuil Poccuu B oOnactu OHoTeXHOIOTHH. 3aKOHOAA-
TEIBCTBO U OMOOE30MaCHOCTh B 00JIaCTH OMOWHKEHEPUH U OMOTEXHOJIOTHH.

Iloopa3zoen 1.2. Ocnosvl MoneKynApHOU 6UOI0UU.

MounekynspHasi OMONOTHS W TeHETHKa — (yHIaMEHTallbHas OCHOBA OHMOTEXHOJIOTHH.
HyxnennoBbie kucnotel. IcTOpUst OTKPBITUS CTPYKTYPHI B (DYHKIUI HYKIEMHOBBIX KUCJIOT, JI0-
kazarenscTBa reHetnueckor Gynkmuu JJHK. Cocras, cTpykTypa, cBocTBa M (DyHKITMH HYKIICH -
HOBBIX KHCIOT. XUMHUYECKUNW COCTaB HYKJICMHOBBIX KHUCIOT. [lypuHOBBIE M TUPUMUINHOBHIE
a30TUCThIE OCHOBaHUsA. TayroMepusi a30THUCTBIX OCHOBaHUM. YTIIEBOJHbIE KOMIIOHEHTHI: pr003a
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u nesokcupu6o3a. Hykneosuasl u Hykneotunsl. [IpaBuno Yapradda. CtpykrypHas opranusa-
mus PHK: o0uiye npuHIMIBI IEPBUYHON, BTOPHYHOW M TPETUYHOW CTPYKTYpbHI. THIIBI CBA3EH,
CTaOMIIM3UPYIOIINX YPOBHU CTpYyKTypHOU opranu3aimuu PHK. "Mup PHK", runoresa o pomu
PHK B npoucxoxneHuu xu3Hu. ['mnoresa o npoucxoxnaeHuu xu3Hu udepe3 PHK. dusuko-
xuMuueckue cporictsa PH

CrpykrypHas opranusauust JJHK: nepBuunasi, BropuuHas u TpeTuuHas cTpykTypbl. Ce-
kBenupoBanue JIHK: meronq Maxkcama-I'mnbepra u meron Cenrepa. BtopuuHnas cTpykTypa
JHK. Jpoiinas crmpans JHK, nmpuxmmun xommiementapHoctu. Kondopmarmonusie ¢Gopmbl
JHK. Tpumnnexcsl. [Hanuaapomsr. Ceepxcnupanuzauus IHK u e€ Ouonormueckoe 3HaueHHUE.
Tonouzomepassl u Tononzomepsl JJHK. Turel Tononsomepas. Tumsl cBsa3eil, CTaOMIIN3UPYIOIINX
ypoBHH CTpYyKTypHOUl opranu3aunu JIHK. ®usuko-xumuueckue cpoiictBa JJHK: nenartypamms,
peHaTtypanus, BSI3KOCTh, norjomienne B Y®, peakunonHocrnocoOHocTs. Jlokanuzarmms JIHK B
KJIETKaX MPOKapUOT U 3YKapHOT. YHUKAJIbHBIE, YMEPEHHO MOBTOPSIOIIHUECS U YaCTO MOBTOPSIO-
uecs: nocienosatenbHocTH. Cynepenupanu3auust JJHK u e€ 6uonormueckoe 3nauenue. Oc-
HoBHBIe BuAbl PHK, nx ¢pynknum u nokanuszamnus B kierke. Ctpykrypa nuapopmanuonnoit PHK
(matpuunoit PHK), tpancnoptHoit PHK, pubocomubix PHK. Mansie snepusie PHK, wmainbie
PHK, ux ¢pynkuun. Pu6o3umsi.

Pennmukanus. JloxazaTenbcTBO MOJYKOHCEPBATHMBHOIO MeXaHW3Ma perukauuud. dep-
MeHThI U Oenku peruukanuu. JJHK-nonumepassl npokapuot u sykapuot. JJHK-nurassl. benku,
pacruietarorue apoitHyto cnmpans: [JHK-romonszomepassl, JIHK-xenmukaspl, SSB-6enku. [Ipun-
LUIIBI U IpaBUJIa perimkanuu. Pernkon. PennmukaTuBHas BUjKa.

Oco0bennoctu perunkanuu JIHK y sykapuoT: CTpyKTypHBIE KOMIIOHEHTBI, TEIOMEPHI,
Temomepasa, Hykiaeocombl. Perymsamus perummkanun JJHK. Myranun, myrarenes. Knaccuduxka-
nuu mytanuid. Mexanu3mel penaparnuu JIHK: oOpamienne moBpexaeHus, SKCIIE3NOHHAS perna-
pamnus (penaparsi TMMepoB, perapanus nenypuHuzupoBanno JIHK, pemaparus xumudecku
MOIU(DUIIMPOBAHHBIX a30TUCTHIX OCHOBAHUM ), peKOMOMHAIMOHHAs pernaparus. SOS-penaparusi.

Cunte3 PHK (Tpanckpumnius), UCTOpHsS M3y4eHUS MOJIEKYJISpHBIX Mexanu3MoB. PHK-
MOJIMMEPA3bI MPOKAPUOT U FYKapHOT. [ [pUHINIIBI TPaHCKPUIILIUH.

LenTpanpHas 1ormMa MOJICKYISIpHOUW Ouosoruu. I'eHeTndeckuii koa. OCHOBHBIE CBOKCTBA
reHeTuyeckoro koja. OcoGeHHOCTH KOJoBOro cioBaps. CuHTe3 Oesika (TpaHCIHALNA), UCTOPUS
W3YYEHUS MOJIEKYJISIPHBIX MeXaHu3MOB. PruOocoMbl. AKTHBALMs, PEKOTHUIUS aMHUHOKHUCIOT U
cuate3 amuHoanmi-TPHK. B3auMmonelicTere koqoHa U aHTUKOOHA.

Pa3nen 2. OcHOBBI TeHETHYECKOI HHIKEHEePHH

Iloopazoen 2.1. Cywnocms u 3a0auu COBPEMEHHOU 2eHEeMUYECKOU (2eHHOU U 2eHOMHO)
unocenepuu. MonexynsipHas OUOJIOTHSI U TEHETUKAa — OCHOBBI T€HETHMUECKON HWHKEHEpPHUHU.
[IpuHUUIBI U METO/IBI TeHEeTUYEeCKON nHKeHepuu. CyIIHOCTh U 3aJ]a4l COBPEMEHHOM IreHeTHYe-
CKOH (FeHHOW M T€HOMHOMW) uHKeHepun. Buasl u oco0eHHOCTH BeKTOpOB. COBpEMEHHBIE METO-
Ibl TIepeHOCca TeHeTHYecKo MHOopManuu - TUIa3MHUIHBIA, OalTucTHYecKuid, ¢aroBblii u ap.
DepMEeHThI TEHHOW WHXEHEPHH.

[punnune! knonupoBanusi pparmenroB JJTHK. Coenunenune ¢pparmentor IHK ¢ "TymbI-
Mu" U "nunkumMu" koHaMu. KOHBEKTOPHBIM METOJ W HUCIOJb30BaHUE anantepoB. Jlokanuzo-
BaHHBIA MyTareHe3. COBpeMeHHbIE CIIOCOObI MEPEeH0Ca WHANBUIYAIbHBIX T€HOB MJIM T'PYIII Ie-
HOB B pelMNUEHTHble KiIeTKU. CrennanbHble METO/bl MOTydYeHUs] O0aHKOB (OMOIMOTEK) T'€HOB.
banku x-JIHK. Wpentudukanus pekOMOMHAHTHBIX KJIOHOB. VCHoib30BaHHWE CHHTETHUYECKUX
OJINTOHYKJIEOTH/IOB.

[IpoGnemsbl 3KkcHpeccuy TPaHCPOPMHUPOBAHHBIX T'€HOB. DKCIPECCHs MPOKAPUOTHUYECKHX
U 9yKapuOTHYECKUX TeHOB. COBpEMEHHBIE CITOCOOBI MOBBIIIEHHUS SKCIIPECCHUH T€HOB B PACTEHH -
ax. CoBpeMeHHbIE HalpaBJIeHUs U IPOOIEeMbl FT€HHO-MHXEHEPHOH OMOTEXHOJIOTHH.

Iloopazoen 2.2. Cospemennvle Hanpasienus u nPooIeMbl 2eHHO-UHHCEHEPHOU OUOMEXHO-
noeuy. I'eHeTHYeCcKas UHKEHEPHsI B PACTEHUEBOJACTBE. TPAaHCI€HO3 - MOJYYEHHE T'€HETUYECKU
TpaHC(OPMHUPOBAHHBIX (MOAM(PUIIMPOBAHHBIX) PACTEHUH, €T0 CYIIHOCTh U COBPEMEHHBIE TEXHO-
norun. I[Tpobraemsl co3jaHus BEKTOPOB VISl TeHETHYECKONH MH)KEHEPUH pacTeHUui. ArpoOakTepuu
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KaK MEPEHOCYMKH I'€HOB B I'€HOM JBYIOJBHBIX pacTeHuil. Co3maHue BeKTOpoB Ha ocHoBe Ti-'m
Ri-ruia3mua. MeTo/ipl IpsiMOro TIepeHoca TeHOB B pacTHTENbHbIC KieTKU. Co3/1aHie THOPUIHBIX
MOJIEKYJI, 00€CIIEUNBAIOUINX IKCIIPECCUIO TEHOB B PAacTUTENIbHOM KieTke. [Ipobiema perenepa-
UM PAaCTeHUH U3 TPAHC(POPMUPOBAHHBIX KIETOK. BUPYCHI pacTeHMi KaK MOTEHIHUAIbHbBIC BEK-
topbl. Co3/1aHue BEKTOPOB Ha OCHOBE MUTOXOHIpuaibHOU U xsoporuiactHoi JJHK. CoBpemen-
HbI€ TEOPETUYECKHE MTOAXO0/IbI K CO3/IaHUIO BEKTOPOB U1 OJHOAOJIbHBIX PACTEHUH.

Penoprepnsie rensl. HoBble TuIbI penopTrepHbIX reHoB. Vcnons30BaHue T€HOB yCTONYM -
BOCTHU K repouiuaam B kauectBe penoprepHsix reHoB (ALS, BAR u np). Co3ganue HOBBIX BEK-
TOPHBIX KaccerT.

CoznlaHue BEKTOPOB Ha OCHOBE MOOMJIbHBIX AJIEMEHTOB pacTeHui. JInHuM "1nOBYyIIKH 3H-
xaHcepoB" - crnoco0 uaAeHTU(UKALUKY HOBBIX T'eHOB. IIpobnema uieHTHUKAUN TKaHECTelH-
¢uyeckux reHoB.CoBpeMEHHbIE JOCTUKEHHUS B 00JIACTU T€HETUYECKON MH)KEHEpPHUH P CcOo3/a-
HUU MPUHIUIHAIBHO HOBBIX (JOPM CEIBCKOXO3SIMCTBEHHBIX PACTEHHUH, yCTONUMBBIX K OMOTHYE-
CKUM (HaceKOMbIM, I'pubam, OakTepusiM, BUpycaMm) U a0MOTUYECKUM (pakTopam, K repounmiam u
MHCEKTULIMAM, PACTEHUH C YIY4IIEHHBIM aMHUHOKHCIOTHBIM COCTaBOM 3aIlaCHBIX OEJIKOB.

MouiekynspHO-T€HETHUYECKOe MapKUPOBAHNE MTPU3HAKOB U CBOMCTB OMOJIOTHYECKUX 00B-
exToB. CoBpeMEHHOE MOHATHE O MOJEKYISPHO-TEHETUYECKOM Mapkepe. THIlbl TeHeTHYEeCKHX
MapKepoB: OEJIKOBbIE U MOJIEKYJISIPHBIE MapKepHI.

CuHTe3 1LIEHHBIX OEJIKOB Ha OCHOBE CO3JaHMs KJIETOK-CYNEpPHpPOAYLIEHTOB MHUKPO-
opranu3MoB. HanpaBieHHbIN MyTareHe3 ¢ UCIOJIb30BaHUEM aJPECOBAHHBIX OJUTOHYKIEOTH/IOB.
[TonyueHue KIE€TOK-CyNepnpoylleHTOB U3 TKaHEeW PacTUTENbHOrO MpoucxoxaeHus. Mcmnpasie-
HUE TeHETUYECKUX JIe()eKTOB U CO3JaHNe HOBBIX XO3SHCTBEHHO-1IEHHBIX IPU3HAKOB Yy PACTEHHI.
OcHoOBHbBIE HepellleHHbIe MPOOIeMbl MOTyUYEeHUSI TPAHCTEHHBIX PACTEHUN U MYTHU UX IMpeoJoJie-
HUSL.

[Monmumopdusm u n30pepMEHTOB U €r0 UCHOJIH30BAaHUE B T€HETUKE, CENEKIMH U CHCTe-
MaTHUKE PacTeHH. 3amacHple OCKU KaK TeHeTH4eckue Mapkepsl. [Ipupoma momumopdusma 3a-
nacHbIX 0enkoB. U ux ucnoip30BaHuE B CENIEKIIMM PACTCHUM A UICHTU(UKAIMU T€HOTUIIOB U
coptoB pactenuil.JJHK mapkupoBanue reHoma pacteHuid. [{utonornueckue MeToipl MapKupoBa-
nus (FISH, GISH u np) u ux uicnojib30BaHUE MPH aHAJIN3€¢ T€HOMOB U B CEJICKIIMH PACTCHHIA.
Meroxa nonumepasHoi nenHor peaknuu (I1LP) mms ammmdukanum 1 aHaim3a OTASIbHBIX T'e-
HOB. CocCTaBJieHHE TEHETUYECKUX KapT c ucnoJib3oBaHueM [[/IPd-mapkepoB. MapkupoBaHue
pactutenbHOro reHoma metoaoM TP ¢ ucnons3oBanuem ciyuaiinoro npaiimepa (RAPD). Hc-
nonb3oBaHne RAPD-mapkepoB s MOCTPOEHMS] T€HETUYECKUX KapT U MAPKUPOBAHUS I'€HOB,
JNETEPMUHUPYIOLINUX XO3SMCTBEHHO-LIEHHbIE NpU3HaKu pacTeHuil. [lacnoprusanus BUIoOB, cop-
TOB U THOPHUIOB CEIbCKOXO3AUCTBEHHBIX pacTeHui. Coznanne OMOUUIIOB U MEPCIEKTUBBI UX UC-
M0JIb30BAHUSL.

[Tonyuenue reneTnyecky MOIUGUIIMPOBAHHBIX (HOPM pacTeHUM (TPAHCTEHOB).

Pa3nen 3. MUKpOK/I0OHAIbHOE PAa3MHOKEHHE M 03/10POBJIeHHE PACTEHUI

Iloopasoden 3.1.0cobennocmu MUKpOKIOHATLHO20 PA3ZMHONCCHUS

MUKpOKIIOHAJIBHOE pa3MHOKEHHUE, KaK Pa3HOBUIHOCTh BET€TATUBHOI'O Pa3MHOKEHHUS pac-
tenuil. [IpeumyiiecTBa MUKPOKIOHAIBHOTO Pa3MHOKEHHUSI, KJIAaCCH(PHUKAIUS METOJOB €ro pas-
MHOEHHS, 3Tallbl Pa3MHOKEHUs. TeXHUKA KyJIbTUBUPOBAHUS PACTUTENIbHBIX TKAHEW HAa Pa3HBIX
JTanax MUKPOKJIOHAJIBHOTO pa3MHOKeHUs. HeTpaauiimoHHble MoIX0Abl K aJlanTaluu Ipooupoy-
HBIX PACTEHUH K MOYBEHHBIM YCIIOBUSAM. BiusiHMe reHeTH4ecKuX, GU3N0I0rHUECKIX, FTOPMOHAIIb-
HBIX ¥ (U3NYECKUX (PaKTOPOB Ha MUKPOPA3MHOXKEHHE pPAacTeHUH. PeloBeHmnIM3anus pacTeHHA:
MHUKPOIIPUBUBKA, BO3ACHCTBUE INTOKUHUHAMHU, MUKpOYepeHKoBaHue. O310pOBIEHNE NI0CAI0YHO-
ro MaTepuajia OT BUPYCOB: N30JIMPOBAHHBIE MEPUCTEMBI, TEPMOTEPAIIUS, XEMHOTEPAIIH.

Iloopas3zoen 3.2. Texnonoeus nonyuerus 6€36UPYCHOC0 NOCAOOUHO20 MAMEPUANA

Co3nanue pacTeHUH yCTOMUMBBIX K BUpYCaM M JIpyTHe JOCTHXKEHUS! B O€3BUPYCHOM pac-
TEHHEBOACTBE MHpa U Poccun. BnusHue reHeTHueckux, (PU3MOJIOTHYECKUX, TOPMOHAIBHBIX U
¢u3nyeckux (HakTOpoOB HA MUKPOPA3MHOXKEHUE pacTeHHH. PeroBeHMIN3aIus pacTeHU: MUKpO-
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IIPUBUBKA, BO3JCHCTBHE IIMTOKMHMHAMHU, MHMKpOUepeHKoBaHHE. O310pOBJIIEHHE MOCATOYHOIO
Marepuaia OT BUPYCOB: U30JIMPOBAHHBIE MEPUCTEMBI, TEPMOTEPAIINS, XEMUOTEPAIIHS.

Texunomnorus nosy4eHus 6€3BUPYCHOTO MOCAIOYHOTO MaTepralia Ha IpuMepe KapToders,
3eMJISIHUKH M JIPYTUX KyJabTyp. OCOOEHHOCTH KIIOHAJBHOTO MHUKPOPA3MHOXKEHHUS OBOIIHBIX,
IIJI0JI0BO-SITOJIHBIX, LIBETOYHBIX, JIEKAPCTBEHHBIX, APEBECHBIX JIUCTBEHHBIX U XBOMHBIX PaCTEHUH.
Co3naHue pacTeHU YCTOWYMBBIX K BUPYCaM U JIPYrHe AOCTIDKEHUS B O€3BKPYCHOM pacTeHHE-
BoJcTBe MHUpa U Poccnn. TexHMKa KyJIbTUBUPOBAHUS PACTUTEIBHBIX TKAHEW Ha Pa3HbBIX dTalax
MUKPOKJIOHAJIBHOIO pa3MHOKEeHUs. HeTpaaunuoHHble MOAXOJbl K aJanTaluu MPOOUPOUYHBIX

paCTeHI/Iﬁ K [NIOYBCHHBIM YCJIOBUAM.

4.2. Pacnpezle.ﬂeﬂue KOHTAKTHOH U CAMOCTOSITEJILHOM paﬁon IpU MOAroTOBKE

K 3aHATHAM 10 moaApasacjaam

4.2.1. Ounas popma oOyueHus

Paznensl, nopasaensl AUCHMILIAHB Konraxthas padota CP
’ nekruu | JI3 | 113
Pazjnen 1. OcHoBHBIE HATIPABJIEHUS M 321241 COBPEMEHHOM 6 18 ) 20
0MoTexHoJ10ruu. OCHOBBI M0JIeKYJISIPHOH OHOJIOTHH.
Iloopazoen 1.1. Beeoenue. 2 - - 10
Iloopa3zoen 1.2. Ochosbt MONEKYIAPHOU OUOIOUU. 4 18 | - 10
Pa3nena 2. OcHOBBI reHeTHYECKOIi WHIKEHEPHUH. 6 - - 30
Iloopaszoen 2.1. Cywnocmo u 3a0auu cOBpeMEHHOU 2eHeMU4eCKOoll 3 i i 10
(2EHHOU U 2eHOMHOLL) UHIICEHEPUL.
Iloopazoen 2.2. Cospemennvie HanpasieHus u npoodIemMvl 2eHHO- 3 i i 20
UHOICEHEPHOU OUONEXHONO2UU.
Pasznen 3L MuKpOKJIOHAJIbLHOE PA3MHOKEHUE U 0310POBJICHHUE 6 20 i 37.35
pacTeHuid.
Iloopazoen 3.1. Ocobennocmu MUKpOKIOHATbHO2O PAZMHONCEHUSL. 3 10 | - 20
Iloopazoen 3.2. Texnonocus nonyuenusi 6e36UpPyCcHO20 NOCAOOYHO- 3 10| - 1735
20 mamepuaina. '
Bcero 18 38 | - 87,35
4.2.2. 3aodnas ¢popma 00ydeHHS
Paznensl, noxpaszaensbl AUCHUILIAHBI Konmaxthas padota CP
’ nexkuuu | JI3 | 113

Pa3znen 1. OcHoBHBIE HATIPABJIEHHS M 321241 COBPEeMEHHOM 2 6 ) 30
0noTexHoJ10ruu. OCHOBBI MOJIEKYJISIPHOI OMOJIOTHH.
Iloopazoen 1.1. Beeoenue. 1 - - 10
Iloopasoen 1.2. OcHogvl monexyapHot 6uonrocuu 1 6 - 20
Pa3znen 2. OcHOBBI reHeTHYECKOIi HHIKEHEPHUH. 2 - - 40
Iloopasoden 2.1. Cywnocmo u 3a0ayu cOBpeMeHHOU 2eHemU4ecKoll 1 i i 20
(2eHHOU U 2eHOMHOTL) UHIHICEHEPUL.
Iloopazoen 2.2. Cospemennvie nanpagieHuss u npooiemvl 2eHHO- 1 i i 20
UHIICEHEPHOU OUOEXHONIO2UU.
Paszpnen 3L MUuUKpOKJIOHAIBHOE PAa3MHOKEHUE U 0310POBJICHUE 2 4 i 5735
pacTeHmuii. :
Iloopa3zoen 3.1. Ocobennocmu MUKPOKIOHATLHO20 PAZMHONCEHUSL 1 2 - 17,35
IHloopaszoen 3.2. Texnonoeus nonyuenus 6€38UpPycHO20 NOCAO0U- 1 2 i 40
HO20 Mamepuana
Bcero 6 10 | - | 127,35
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4.3. TlepedyeHb TeM H y4eOHO-MeTOANYECKOT0 o0ecreyeHHs A1 CAMOCTOSTeILHOI

padoThI 00y4aKOLINXCH

Tema camo-
CTOATEILHON
pabotsI

Y4eOHO-MeToArYECKOe 00eCIIeUeH e

O6beMm, 4

¢dopma o0ydeHUS

O4YHasd 3a04Has

OCHOBEI
MOJIEKY-
JIAPHOU
ouoIoTHHI

1. T'enernka (mop penakumeii A. A. Xyuaenko). — M.— KorocC.,2004. 480 c.

2. CenbCKOXO3SMCTBEHHAs: OMOTEXHOJIOTHUS | y4eOHHK JUIs CTYAEHTOB BY3OB,
00y4aromumxcs 1o C.-X., €CTECTBEHHOHAYY. U MeJl. CIIEIUAIBHOCTSIM U Marucrep-
ckum nporpammam / B. C. leenyxa [u ap.] ; nox pex. B. C. llleBenyxu .—
Uzn. 2-e, nepepad. u gon. — M. : Beicur. mk., 2003.- 468 c.

3. KyzuenoB B. B. MonekynsipHO-TeHETHUECKHE U OMOXMMHUYECKUE METOJIbI B
COBpEMEHHON OHoyioruy pacreHui [DieKkTpoHHBIH pecypc] / mox pexa. Bn.B.
Kysuenosa, B.B. Ky3nenosa, I'.A. PomanoBa. — 2-¢ u3m. (9m.). — Dek-
TpoH.TekcToBbIe maH. (1 ¢aiin pdf : 498 c.). — M. : BUHOM. Jlabopatopus
3Hanni, 2015, — (Meroget B Owonorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=Dbooksearch&code

4. Kwuamko H.B. OcHOBBI  CEIbCKOXO3SHCTBCHHON  OHMOTEXHOJIOTHH:
yue6.1mocodue Ui CTYACHTOB OYHOM 1 3204HOM GopM 00yUeHHs HaNpaBICHUN
noarorosku 110400.62 Arponomus, 110900.62 TexHonorus npou3BOACTBA U
nepepabOTKH CeNbCKOXO3IWCTBEHHOM MPOAYKIMK [DJIEeKTpOHHBIN pecypc] !
yueOHOe mocobue. — DnekTpoH.gaH. — Yccypuiick : [Ipumopckas 'CXA
(ITpumopckast rocyaapcTBeHHas! CelbCKOXO03sicTBeHHast akanemus), 2014, —
111 c. — Pexxnm JIocTyna:
http://e.lanbook.com/books/element.php?pll_id=70633

5. Illenxynos, Cepreit Huxonaesuu. I'eHeTnueckas WHKeHepHs: yueOHOE IO-
cobue JIs CTYZICHTOB BY30B, OOyuaromuxcs 1o Hanpasienuto "buonorus" / C.
H. llenkynoB .— 3-e u3x., ucnp. u pon. — HoBocubupck : Cub. yHUB. U37-BO,
2008 .— 514 c.

26,25 | 37,35

OCHOBBI
reHeTuye-
CKOIl HH-
YKEHEPUHU.

1. T'enetuka (nox pepakuuerd A. A. XKyuenko). — M.— KonocC.,2004. 480 c.
2. CenbCKOXO3sHCTBEHHAs OMOTEXHOJIOTUS : y4eOHHK JUIs CTYJCHTOB BY3OB,
00y4aromuxcs 1o c.-X., €CTeCTBCHHOHAYY. U Iell. CIEeLUaTbHOCTSIM U MarucTep-
ckuM mporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. lllesenyxu .—
Uzn. 2-e, nepepad. u gorn. — M. : Beicur. mik., 2003.- 468 c.

3. Kyzuerno B. B. MosekynsipHO-TeHETUUECKHE U OMOXHUMHUYECKUE METOIbI B
COBpEMEHHOM Ouoyioruu pacreHuil [DJiekTpoHHbIN pecypc] / mon pen. Bi.B.
Kysnernosa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-e¢ u3a. (31.). — Dnek-
TpoH.TekcToBble aaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopartopus
sHanuii, 2015, — (Mertomet B Oumomormm). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwmamkxo H.B. OcHOBBI CeTbCKOXO3AUCTBEHHON  OHMOTEXHOJIOTHH:
yuaeb.1mocobue st CTYICHTOB OYHOM M 3a09HOM (hopM 00ydeHHs HalpaBICHHHA
moarotoBku 110400.62 Arponomus, 110900.62 TexHomorust mpou3BOACTBA U
rmepepabOTKU  CeNbCKOXO3IHCTBEHHON MNPONYKIMK [DIEKTPOHHBIA pecypc| :

yaebHOe mocobue. — DnekTpoH.maH. — Yccypuiick : Ilpmmopckas 'CXA
(ITpumopckasi TocyaapcTBeHHAs! CelbCKOXO03sIiCTBeHHast akanemus), 2014, —
111 c — Pexum JIOCTyTA:

http://e.lanbook.com/books/element.php?pll_id=70633

5. llenxynoB, Cepreii Hukonaepmu. ['eHeTnueckass HHKCHEpHs: YIeOHOE TO-
coOue st CTYJEHTOB BY30B, 00yJaroIixcst 1o Harpasiernio "bruomorus" / C.
H. llenkynoB .— 3-¢ u3., uchp. u aorn. — HoBocubupck : Cub. yHUB. U37-BO,
2008 .—514 c.

25 50
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Ocoben-
HOCTH
MHUKpPO-
KJIOHAJIb-
HOTO pas3-
MHOXCHUIA

1. T'enernka (o pemakuueii A. A. Xydaenko). — M.— KonocC.,2004. 480 c.
2. CenbCKOXO3SMCTBEHHAs OMOTEXHOJIOTHS : y4eOHHMK JUI CTY/AEHTOB BY3OB,
00y4aromuXxcs 10 C.-X., €CTECTBEHHOHAYY. U MeJl. CIIEIUAIBHOCTSIM U Marucrep-
ckum nporpammaM / B. C. eenmyxa [u ap.] ; mox pen. B. C. llepenyxu .—
Wzn. 2-e, mepepad. u porm. — M. : Beicm. mik., 2003.- 468 c.
3. KyzuenoB B. B. MonekynsipHO-TeHETHUECKHE U OMOXMMHUYECKUE METOJIBI B
COBPEMEHHOW OWOJIOTHM pacTeHHi [DNeKTpoHHBIH pecypc] / mom pen. Bi.B.
Kysnenosa, B.B. Ky3nenoBa, I".A. PomanoBa. — 2-e¢ u3a. (31.). — Dnek-
TpoH.TekcToBbIe maH. (1 ¢aiin pdf : 498 c.). — M. : BUHOM. Jlabopatopus
3Hannid, 2015, — (Meroget B Owomorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code
4. Kwamko H.B. OcHOBBI CcenbCKOXO3SIICTBEHHOW — OHMOTEXHOJIOTHH:
y4e6.1mocodue Ui CTYAEHTOB OYHOM 1 3a04HOM GopM 00ydeHHs HanpaBICHUH
noarorosku 110400.62 ArpoHomust, 110900.62 TexHomorust npou3BOJICTBA U
nepepabOTKH CENbCKOXO3IHCTBEHHOM NPOAYKIMU [DJIEeKTpOHHBIN pecypc] !
yueOHoe mocobue. — DnekTpoH.jaH. — Yccypuiick : [Ipumopckas 'CXA
(ITpumopckast rocyaapcTBeHHas! CeJIbCKOXO03sIicTBeHHast akanemus), 2014, —
111 c. — Pexum JlocTyma:
http://e.lanbook.com/books/element.php?pll id=70633

5. lllenxynoB, Cepreit Hukonaesuu. ['eHeTHuecKas MHXKEHEpHs: y4eOHOE I10-
cobue Uil CTyACHTOB BY30B, 00yJaronmxcs o Hanpaeiexuto "buomorus” / C.
H. llenkyHoB .— 3-e u3n., ucnp. u jgorn. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.

15

15

Texnono-
rus NoJy-
YeHUS
0e3Bupyc-
HOTO
ocasioy-
HOTO Ma-
Tepuana

1. T'enernka (mop penakuueid A. A. XXyuenko). — M.— KonocC.,2004. 480 c.
2. CenbCKOXO3SIMCTBEHHAs] OMOTEXHOJIOTHS : Y4eOHHUK JUIS CTYICHTOB BY3OB,
00y4aromuXcs 10 C.-X., ECTECTBEHHOHAYY. U MeJl. CIIEIUAIBHOCTSM U Marucrep-
ckuM mporpammam / B. C. IlleBenyxa [u ap.] ; mox pen. B. C. lllesenyxu .—
Uzn. 2-e, nepepad. u gon. — M. : Beicur. mik., 2003.- 468 c.
3. Kyzuernor B. B. MosekynsipHO-TeHETUUECKHE U OMOXMMHUYECKUE METO/IbI B
COBpEMEHHOM Ouoyioruu pacreHuil [JekTpoHHbIH pecypc] / mox pexa. Bn.B.
Kysnenosa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-e¢ u3a. (31.). — Dnek-
TpoH.TekcToBble AaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGoparopus
sHanuii, 2015, — (Metomet B Ouomormm). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code
4. Kusamkxo H.B. OCcHOBBl  CENbCKOXO3SHCTBEHHOH  OHMOTEXHOIOTHH:
yue6.1mocoOue JUis CTYACHTOB OYHOM U 3204HOM (popM 00ydeHHs HalpaBlIeHUI
moarotoBku 110400.62 Arponomusi, 110900.62 Texnomorust mpou3BOACTBA U
nepepaboTKU CeNbCKOXO3IHCTBEHHOM NPOAYKIMU [DIEKTPOHHBIA pecypc| :
yuebHOe mocobue. — OnekTpoH.JaH. — Yccypuiick : Ilpumopckas ['CXA
(ITpumopckasi rocyaapcTBeHHas! CelbCKOXO03sicTBeHHast akanemus), 2014, —
111 c. — Pexum JIOCTyHa:
http://e.lanbook.com/books/element.php?pll_id=70633

5. lllenxynoB, Cepreit HukomaeBud. 'eneTnueckas HHKeHepus: yaeOHOE TO-
coOue JJIsI CTYJCHTOB BY30B, 00yJaroIuxcs 1o Harnpasiernto "buomorus"” / C.
H. llenkynoB .— 3-¢ u3., uchp. u gorn. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .—514 c.

25

25

Bcero

91,25

127,35

Opranu3anus CcaMOCTOSITENBbHONM  paboOThl MO  AWCHUIUIMHE OCYIIECTBISETCS B
COOTBETCTBUHM C METOJUYECKUMH YKa3aHUSIMH, pa3pabOTaHHBIMH Ha OCHOBE MPOrpaMMbl Kypca
OCHOBBI OMOTEXHOJOTMM JUIsI Oojiee palMOHAIBHOIO IUIAHUPOBAaHUS M MCIIOJIb30BaHMS
pabouero BpeMeHH 00y4yaroImuMHUCs.

1. buorexHosiorusi pacTeHuil [DIEKTPOHHBIN pecypc] : METOAUYECKHE yKa3aHUs MO U3Y-
YEHUIO0 JUCLUIUIMHBI Ul oOydarouiuxcsi no HampaieHuto 35.03.04 "Arponomus" npoduiib
Cenekuusi ¥ TeHETHKA CEIbCKOXO3AUCTBEHHBIX KYIbTYp / BOpoHEeKCKHii TOCy1apCTBEHHBIN ar-
papHblit yauBepcuteT ; [coct. T. I'. Bamenko] .— DnexrpoH. TekcroBble naH. (1 daiin : 563 K6)
.— Boponex : BopoHekckuil TocyapCcTBEHHBIN arpapHblii yHUBepcureT, 2019 .— 3arnasue ¢
TUTYJIBHOTO dKpaHa .— PexXuM JocTymna: 1Ji1 aBTOPU30BaHHBIX M0JIb30BaTeNel .— TEKCTOBBIN
¢aiin .— Adobe Acrobat Reader 4.0 — <URL:http://catalog.vsau.ru/elib/metod/m152255.pdf>.



http://znanium.com/catalog.php?item=booksearch&code
http://e.lanbook.com/books/element.php?pl1_id=70633
http://znanium.com/catalog.php?item=booksearch&code
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/elib/metod/m152255.pdf
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2. buotexHooTusl pacTeHU [DIEeKTPOHHBIN pecypc| : METOAMYECKHe YKa3aHus 10 opra-
HU3AIUM CaMOCTOSITEIbHON paboThl oOydaromuxcst o Hampasienuto 35.03.04 "Arponomus"
npopminb Ceneknusi ¥ IeHETHKA CeNbCKOXO3SAWCTBEHHBIX KYIBTYP .— JJEKTPOH. TEKCTOBBIC
nad. (1 ¢aiin : 206 K6) .— Boponex : BopoHexckuii ToCyaapCTBEHHBIN arpapHblii YHUBEPCH-
teT, 2019 .— 3arnaBue ¢ TUTYNBHOTO 3KpaHa .— Pexum focrtymna: Juisi aBTOPU30BaHHbIX M0JIb-

3oBateneit .— Tekcrossrii daitn .— Adobe Acrobat Reader 4.0 .—
<URL.:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

5. (I)OHI[ OLHCHOYHBIX CPEACTB JIJISI MPOBCACHUA l'[pOMC)KyTO‘-IHOﬁ arrecranmmmu

H TEKYIIECTro KOHTPOJIA

5.1. Dransl popMUpPOBaAHUS KOMIIETEHIHI

Moapasaen Nuaukarop no
KOMHeTeHHI/Iﬂ CTHUKCHUA KOMIIE-
JTUCHUIIINHBI
TEeHIUU
OHK—lv — CIIO0CO0EH peraTh THIIOBbIC 3aaum npocgeccuo- 3 U omxt
HaJIBHOU JNCATCIIBHOCTH HA OCHOBC 3HAHUM OCHOBHBIX 3aKO-
odpasden 11 Hq(:))B MaTEMATHYECKUX, €ECTECTBEHHOHAYYHBIX U ogme- Yy W12 ok
IPOPECCUOHAIIBHBIX TUCHUIIJINH C IPUMCHCHUEM UH(MOpMa-
Bseoenue. b [H/IOHHO-KOMMyHHKaILI/IOHHbE)X TEXHOJIOT M. P H U3 o
OIIK-4 — criocoOeH pean30BbIBaTh COBPEMEHHBIE TEXHOIOTHU 3 W3 ork-
1 000CHOBBIBATh UX MPUMEHEHHUE B MPOPECCUOHATBHOM es- Yy U160m1k4
TEIBHOCTH T O
OIIK-1 — criocofeH pemath TUIOBBIE 321241 TPOecCHO- 3 W1 onk1
HAJIbHOM JEATENIbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Ioopaszden 1.2. HOB MaTEMaTHYECKHX, ECTECTBEHHOHAYYHBIX U 001Ie- Y W12 onxa
Ochoswbl npodecCHOHAIBHBIX AUCLHUIUIMH ¢ TPUMEHEeHHeM HHpopMa-
MOnexynapHoi [IMOHHO-KOMMYHHKAIMOHHBIX TEXHOIOTHH. H N3 ot
Guonoauu. OITK-4 — criocoGeH pean30BEIBaTh COBPEMEHHBIE TEXHONOT UM 3 | 443 onxs
1 000CHOBBIBATH MX IIPUMEHEHHE B IPOPeCCHOHATIBHOH aes- v Mboma
TEIBHOCTH
H N 90mk-4
OIIK-1 — crioco0eH pemath TUIOBBIE 331241 TPOGECcCHO- 3 W1 onk1
Ioopasoen 2.1.. HaJIbHOU IEATENbHOCTH Ha OCHOBE 3HAHMI OCHOBHBIX 3aKO- Y W12 okt
Cywnocms u 3a0auu HOB MAaTEMaTHYECKHX, ECTECTBEHHOHAYUHBIX H O0IIe-
COBpeMEeHHOU npoeCcCHOHANIBHBIX JUCIUILIMH ¢ TPUMEHEeHHeM HHpopMa- H U3 omxa
2eHemuyecKoll LMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
(eennoii u 2enomnotr) | OIIK-4 — criocobeH peann30BsIBATH COBPEMEHHBIE TEXHOIOTHH 3 HJ13 onk-a
UHIHCEHEPUU. 1 000CHOBBIBATh MX NMPUMEHEHHE B IPOPECCHOHATIBHOM aes- Y N160mk-4
TETBHOCTH q M
THoopasoen 2.2. OIIK-1 — criocoGeH pemaTh TUIIOBEIE 3a/1a4u podeccro- 3 U1 omicr
Cospemennvie HalIbHOM JIeATENEHOCTH Ha OCHOBE 3HAHWH OCHOBHBIX 3aKO-
HanpaeieHus u HOB MAaTeMaTHYeCKUX, €CTECTBEHHOHAYYHBIX M OOIIe- Y VA2 ot
npobnembl 2eHHO- podeCCHOHATHHBIX AUCIUILTHH ¢ IPUMEHEHNEM HH(OpMa- H I3 omes
UHDICEHEPHOI LMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
Ouomexrono2uu. OIIK-4 — criocobeH peann30BbIBaThH COBPEMEHHBIE TEXHOIOTHH 3 A3 omcs
7 00OCHOBBIBATH WX IIPUMEHEHHE B IPO(ECCHOHATBEHOM J1esi-
TENBHOCTH y | Albonks
H N%r1x-4
Ioopasoen 3.1. OIIK-1 — cnoco0eH pemaTh TUIOBBIE 3a/1a4K TPOheccHo- 3 N1 omk-1
Ocobennocmu HaJIBHOH JeSTeTbHOCTH HA OCHOBE 3HAHUH OCHOBHBIX 3aKO-
MUKPOKLOHATLHO20 HOB MaTEeMaTHYECKHX, €CTECTBEHHOHAYUYHBIX M oOmienpodec- v U2 onk-1
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DASMHOMNCEHUS. CHUOHAJIbHBIX IUCIUIUIUH C MPUMEHEHHEM HWH(OPMAIHOHHO- H | wo
KOMM YHUKAIHOHHBIX TEXHOJIOTHH. Ofk-1
OIIK-4 — criocoGeH peau30BbIBaTh COBPEMEHHbIE TEXHONOI UM 3 | A3 omxa
1 00OCHOBBIBATH UX NIPUMEHEHUE B TIPOPECCUOHATLHOM JIes- 7T
TEEHOCTH vy Hbori-4
H N 9ric4
OIIK-1 — criocofeH pemate THIOBBIE 331241 TTPOECCHO- 3 U onk-1
HaJIbHOMU JIeATEIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKO-
Tloopasoen 3.2. 5 v N2 onx
Texnoroots HOB MaTeMaTHYECKUX, ECTECTBEHHOHAYIHBIX H o0IIenpodec-
CHOHAJIbHBIX JUCLMIUIMH C TIPUMEHEHUEM UH(POPMAIIMOHHO-
noxyuenus - H | W13 onxa
KOMMYHHUKAI[MOHHBIX TEXHOIOTHH.
be36upycHo2o
HOCAOOUH020 OIIK-4 — criocoGeH peain30BbIBaTh COBPEMEHHBIE TEXHOIOT UK 3 M3 onka
Mamepuana. ¥ 000CHOBBIBATH UX MPUMEHEHHE B MPOYECCUOHATBHON Jesi- V| Wl6omcs
TENLHOCTH
H N90rk-4

5.2. llIkaasl u KPUHTCPUH ONCHUBAHUSA TOCTHKCHUS KOMIIeTeHIIUii

5.2.1. HIkajabl OeHNBAHUSA JOCTHKEHUA KOMIIETEH Uil

Bun onenkn OreHku

AxaneMuueckast OlleHKa
1o 2-X OaJUTLHOM HIKane

HC 3a4€THO 3a4TCHO

5.2.2. Kputepuu oueHUBAHUS JOCTHKEHUSI KOMIETEHIU I

Kputepuu onieHku Ha 3adere

Orienka, ypoBeHb
JIOCTHKEHUS
KOMIICTCHIIN I

Ornrcanne KpUTEprEB

3auTeHo, BEICOKHI

CryneHT BBITIOJHIUT BCE 3aJaHMs, MPETyCMOTPEHHBIE pabodell mporpam-
MO, oTyHTaicsi 00 WX BBIONHEHHWH, JEMOHCTPHPYS OTIWYHOE 3HAHHE
OCBOEHHOT'0 MaTephaia U yMEHHE CAMOCTOSTENIEHO PEelIaTh CIOKHBIE 3a-
Ja9d JUCIUTITAHBI

3a4TeHO, MPOIBUHYTHIMN

CryneHT BBIIOJHIUI BCE 3aJaHMs, MPETyCMOTPEHHbIe pabodell mporpam-
MO, oTumTasncs 00 WX BBIOJHEHWH, NEMOHCTPUPYS XOpOIlee 3HaHWe
OCBOEHHOT'O MaTepHalia U YMEHHE CaMOCTOATENBHO PellaTh CTaHIAPTHEIC
3a/1a49¥ TUCIIATIIFHEI

3a4TeHo, HOPOrOBBIN

CrTyneHT BBIIOJHWI BCE 3aJaHUs, MPEeIyCMOTPEHHbIE paboueil mporpam-
MOH, OTUUTAJCS 00 MX BBIOJIHEHHH, AEMOHCTPHPYS 3HAHHE OCHOB OCBO-
€HHOr0 MaTepHaja U yMEHHE PeIlaTh CTAaHAAPTHBIC 3a1a41 JUCLUIIHHEI C
ITOMOLLBIO TPEIIO1aBaTEN

He 3aureno,
KOMIIETEHIIHUS HE OCBOEHA

CTyneHT BBINOMHWI HE BCE 3aJaHMs, IPEAyCMOTpPEHHbIe paboueil mpo-
rpaMMOl WJIM He OTYHMTajJcid 00 MX BBIIOJIHEHWHU, HE MOATBEPKIAeT 3Ha-
HUE OCBOEGHHOI'O MaTepHalla U HE yMEeT pellaTbh CTaHIApPTHBIC 3a1auyu
JUCLUIUIMHBI 1K€ C TOMOLIBIO MTPEnoaaBaTesis

KpI/ITepI/II/I OIICHKHU TCCTOB

KOMITIETEHIIUHA

OLueHka, ypOBEHb JOCTUXKEHUS

Onucanue KpUTEPHUEB

OTIMYHO, BEICOKHI

Co;[epxcaHI/Ie IMMPpaBUJIbHBIX OTBETOB B TCCTC HE MCHEC 90%
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Xopo11o, MPOJBHHYTHIN CojeprkaHue MPaBUIIBHBIX OTBETOB B TeCTE HE MeHee 75%
Y 10BJIETBOPUTENBHO, IOPOTOBBIi CojeprkaHue MpaBUIIbHBIX OTBETOB B TecTe He MeHee 50%
HeynosnerBopurenbHo

Y p ’ Conep:kaHre paBUIBHBIX OTBETOB B TecTe MeHee 50%
KOMIICTEHIIMS HE OCBOCHA

Kpurepun onieHkn ycTHOTO onpoca

Orenka,
YPOBEHb JOCTUKEHUS Onucanue KpUTEPUEB
KOMIIETEHITU M
CryneHT NeMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepraja, YeTKO BhIpaKkaeT
3a4TeHO, BHICOKHI CBOIO TOYY 3pPEHHUS 0 PacCMaTpUBAEMOMY BOIIPOCY, MPUBOJS COOTBET-

CTBYIOLIME IPUMEPBI

3auTeHo, MPOABUHYTHIN
OT/ICNbHBIE TTOTPEITHOCTH B OTBETE

CTyIeHT AEeMOHCTpUPYET YBEPEHHOE 3HAHUE MaTepuaa, HO JIOIYCKaeT

3auTeHo, MOPOrOBBIN
JIOITYCKAeT OMMUOKA B OTBETaX

CTyneHT N1eMOHCTPHUPYET CYIIECTBEHHbIE MPOOENbI B 3HAHUAX MaTepuara,

He 3aureno, komnerenmus | CTyIeHT IEMOHCTpHUPYET HE3HAHNWE MaTepuala, JOMycKaeT Tpyobie

HE 0OCBOEHA OIIMOKK B OTBETAX

5.3. MaTepuaJbl 1J151 OLEHKH T0CTHKEHHs] KOMIIeTeHIU i
5.3.1. OueHouHble MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALMI
5.3.1.1. Bonpocsl k 3k3aMeHy (He TPETyCMOTPEHbI)
5.3.1.2. 3agaum K 3K3aMeHy (HE MPEITyCMOTPCHBI)
5.3.1.3. Bonpocsl K 3a4eTy ¢ OLeHKO# (HE IPEeTyCMOTPEHBI)

5.3.1.4. Bonpochl K 3a4eTy

No Conep:xanue

Komnerenunus

AIK

1. Oco6ennoctu crpoenue JJHK aykapuot

OIIK-1

WU 1omk-1
N120mxk-1
N/130mk-1

OIIK-4

N 3Bork-4
W/160ork-4
W9%ormxk-4

2. Pennukanus JJHK. [IpuHumne! persiukanuu

OIIK-1

U 1omk-1
NJ120mk-1
N3 0rmk-1

OIIK-4

W130mnk-4
N 160mx-4
N 190rik-4

3. TpaHckpunms y 3ykapuoT

OIIK-1

N 1omnk-1
N120mk-1
NJ130mk-1

OIIK-4

N30mk-4
N 60rk-4
NJ190rk-4

IoctTpanckpununonHsie npeodpasosanust PHK
y DyKapuoT

OIIK-1

N 1onk-1
N20mk-1
N30mk-1

OIIK-4

W/130mk-4
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N60rmk-4
N1%0rik-4

I'eHeTHYeCKUN KO U €0 CBOICTBA

OIIK-1

N 1omk1
N20rmk-1
N30rk-1

OIIK-4

N30mk-4
N 60rmk-4
N90rik-4

[leHTpanbsHas 10rMa MOJIEKYJISIPHON T€HETUKU

OIlK-1

N 1omk-1
N20mk-1
N30rk-1

OIlK-4

N30mk-4
N160rmk-4
N 190rmik-4

TpaHcasAus TeHETUYECKOT0 KO

OIlK-1

U lonk-1
I/IILZOHK-l
NBonk-1

OIlK-4

N/ 3omk-4
N 60mk-4
N 190ormk-4

Coznanne pekomOunanTHbiX JJHK 1 "6ubmmorek"
T€HOB

OIlK-1

N1 onk1
N120mnk1
N120mk-1

OIIK-4

N/130rk-4
N160mx-4
NU90rik-4

BBI,Z[GJ'ICHI/IC N KIIOHUPOBAHHE I'CHOB.

OIIK-1

WU 1omk-1
N120mk-1
N/130mk-1

OIIK-4

W/130mk-4
W/160ork-4
W19%ornk-4

10,

9KCHpCCCI/I${ I'CHOB

OIIK-1

N 1omk-1
NJ120mk-1
N3 0rmk-1

OIIK-4

W/130mk-4
N 160mx-4
W190rmk-4

11,

Co3ztanue TpaHCTEHHBIX PacTEHUN

OIIK-1

I/IH 1 OIIK1
N120mk-1
N3 0mk-1

OIIK-4

N30mk-4
N 160rx-4
N 90rik-4

12,

Mertobl in VItro st 0310pOBJICHUS pACTCHHUI.

OIIK-1

N 1onk-1
N20mk-1
N30mk-1

OIIK-4

HI[?’ OITK4
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N60rmk-4
N90rik-4

13

MUKpOKIIOHAIBHOE Pa3MHOKEHHUE PACTEHUI

OIIK-1

N 1omk1
N20mk-1
N20mk-1

OIlK-4

N30mk-4
N60rmk-4
N 90rik-4

14

MukpouepeHKOBaHHE y PaCTEHUH.

OIlK-1

N 1omk-1
N20rk-1
N30rk-1

OIlK-4

N30mk-4
N160rmk-4
N190rmik-4

15

Perenepanus pacTeHU U3 MEPUCTEM.

OIlK-1

U lonk-1
U 20mk-1
NBonk-1

OIIK-4

N1 3omnk-4
N/160rk-4
N19rmik-4

OIIK-4

N/130rk-4
W/160rk-4
N90rik-4

16

TpeGoBanusi, TpeabsBIIsIEMbIe TPU TPOBEICHUN
pabot in vitro.(k mUTaTENBHON cpenme, K 000py-
JIOBaHUIO, MaTepUaiaM u Jip.)

OIIK-1

N 1omk-1
N120mxk-1
N/130mk-1

OIIK-4

W/130mk-4
W/160ork-4
N190rmk-4

17

CocTaB OCHOBHBIX MUTATEIBHBIX CPE TSI MUK-
POUYEPEHKOB.

OIIK-1

U 1omk-1
NJ120mk-1
N3 0rmk-1

OIIK-4

W/130mk-4
N 160mx-4
N190rmk-4

18

CocTaB OCHOBHBIX ITUTATENBHBIX CPE/l B TEXHOJIO-
v in vitro.OcoO6eHHOCTH IPUTOTOBJIEHUS MTHUTA-
TEJIbHBIX Cpel.

OIIK-1

N 1omnk-1
N120mk-1
NJ120mk-1

OIIK-4

W/130mk-4
W/160mnk-4
N1%omnk-4

19

[Ipumenenne GUTOPETyASATOPOB B OHOTEXHOJIO-
TMA TIPU MHUKPOKJIOHAJIBHOM pPa3MHOKEHUHM pac-
TEHUN.

OIIK-1

N 1omnk1
N20mk-1
N30mk-1
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OIlK-4

N30mk-4
N60rmk-4
N90rik-4

20

O6opynoBaHre OMOTEXHOJIOTUIECKOM T1aboparo-

OIlK-1

N 1omk-1
N20mk-1
N30rk-1

pun. TpeboBaHus K 060pyI0BAHUIO.

OIIK-4

N30mk-4
N60rmk-4
N 90rik-4

5.3.1.5. Tlepeyenn TeM KypcoBbIX mpoekToB (pador) (He nmpexycmorpensr).

5.3.1.6. Bonpocsl Kk 3amuTe KypcoBoro npoekra (padorsi) (He npexycmoTpensr).

5.3.2. OnleHOYHBIEe MATEPHAJIBI TEKYIIET0 KOHTPOJIS

5.3.2.1. Bonipockl TeCTOB

Kowmrme-
No Conep:xanue S NAK
1 | Yrto Takoe azordukcanusi?:
1) mepeBo atmocheproro azota (N2) B pacTBOpUMYIO, OHOJIOTH- W o
YECKH YCBOSIEMYHO (hOpMY C IIOMOIIBIO a30TQUKCHPYIOIIHNX Opra- | O[IK-1 | U T2omk-1
HU3MOB. HH3OHK-1
2) mepeBot arMocdepHoro azora (N2) B HEpaCTBOPUMYIO, OHOJIO-
THYECKH YCBOSIEMYIO (DOPMY € TTOMOIIIBIO a30T(OUKCUPYIOMINX OP-
TaHU3MOB.
3) mepeBon a3orta (N2) B pacTBOPUMYIO, OHOJIOTHIECKH YCBOSIC- N1 B30omk-a
My10 GOpMY C TOMOIIbIO a30THUKCUPYIOIINX OPraHU3MOB. OIIK-4 | U160m1K-4
4) nepesox armoceproro azora (N2) B pacTBopuMyro Gopmy ¢ N 19%mk-a
MTOMOIIIBIO a30TPHUKCUPYIOIINX OPTaHU3MOB.
2 | AMnnduKanus — 3To: N1onk1
1) yMeHbIIEHNE 103BI TEHA. OIIK-1 | W20mk-1
2) paBHas 7034 T€HA. N130nk1
i) ocialJieHue NeUCTBUSA I'eHa. WU Bomx4
) yBEJIMYEHHE J03bI T'€HA. OIK-4 | U6omk4
W19ormxk-4
3 | AHporeHes —310:
1) pa3BuTHE SMOPHOK/IOB, @ 3aTEM M PACTCHUI U3 MPEIIIECTBEH- W/ o
HHKOB MY)KCKHX TIOJIOBBIX KJIETOK — MakpOCIIop. OIK-1 | W 20mk-1
2) pa3BUTHE SMOPHOUJIOB, a 3aTEM U PACTEHHI M3 MPEAIIECTBCH- N Bonk-1
HUKOB MYXXCKHX TOJIOBBIX KJIETOK — MHUKPOCTIOP.
3) pa3BUTHE SMOPHOUJIOB, a 3aTEM U PACTCHHUHN M3 MYKCKHX OJIO- M Bona
BBIX KJIETOK — MUKPOCTIOP.
. OIIK-4 | U160m1K-4
4) pa3BuTHE SMOPHOHJIOB, a 3aTE€M U PACTEHHI M3 dKEHCKUX I10- W%
JIOBBIX KJIETOK — MaKpOCIIOP.
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BbuorexHosorus —3T10:

1) HayKa O MPAaKTUYECKOM MCIIOJIL30BAHMM JIOCTHKEHHI OHOJIO- Ullonk1

L OIIK-1 | U20mxk-1

2) HayKa O MPaKTUYECKOM HCIIOJIb30BAHUH JIOCTHXKEHUI TeHETH- NBonk1

KH.

3) HayKa O MPAKTUYECKOM HCIOJIb30BAHHUHU JIOCTHKEHUN MHUKPO- N1 301mK4

OHMOJIOTHH. OIIK-4 | U160mk-4

4) HayKa O MPAKTUYECKOM MCIIOJIB30BAHUU JOCTHKEHHI CEITbCKO- U914

T'0 XO3SHCTBA.

BuoJsiornyecku akTHBHbBIE COeTHHEHUS —ITO

1) BemecTBa, CIOCOOHBIE OKA3hIBATh BIMSHHUE Ha BCE MPOIECCHI, N1 omk-1

MPOTEKAIOIINE B OPTaHU3ME. OIIK-1 | U120mk-1

2) BeIeCTBa, COCOOHBIC OKAa3bIBATh BIUSHKUE HA OHOJIOTMUECKHE N20mk-1

MIPOIIECCHI B OpPraHU3ME.

3) BemiecTBa, CIIOCOOHBIC OKA3bIBAThH BIMSIHUEC HA HEKOTOPHIS

HPOLECCH B OPTaHU3ME. N/ Bonic4

4) BemecTBa, CIIOCOOHBIE OKA3BIBATE BIIMSHUE Ha (PU3HOJIOTHYE- OIK-4 | Ull6onk-4

CKHE TIPOIIECCHI B OPraHU3ME. N/Boni4

BekTtop —3T0:

1) monekyna JIHK, He crmocoOHast caMOCTOSITEIbHO PEILIU-

[MPOBAThLCA B KJIETKAX Pa3IMYHBIX OPraHU3MOB U 00€CTIEYNBATh N1 onk-1

PasMHOXKeEHHe U paboTy BCTPOEHHOTO B Heé TeHa. OIIK-1 | W120nk-1

2) monekyna PHK, criocoGHasi caMOCTOSTENBHO PEIIUIUPOBATHCS N20mk-1

B KJIETKaX Pa3IMYHBIX OPraHN3MOB U 00ECIIeYNBaTh Pa3MHOKE-

HHE 1 paboTy BCTPOSHHOTO B HE€ TeHa.

3) moaekyna JIHK, criocoOHast caMOCTOSITEIBHO PETLIU-

IIMPOBATHCS B KJIETKAX Pa3JIMUYHBIX OPraHU3MOB M 00eCIIeYnBaTh INE

pa3MHOKEHHE M padOTy BCTPOCHHOTO B HEE I'eHa. OIIK-4 | U] 6OHK'4

4) MoJieKyna, CriocoOHasi CaMOCTOSATENILHO PEILTHIUPOBATHCS B " 9OHK'4

KJIETKaX Pa3IMYHBIX OPraHU3MOB U 00ECIIEYHBATH Pa3MHOKEHHE Aoric4

1 paboTy BCTPOEGHHOTO B HEE TeHa.

I'en — 310!

1) nocienoBaTENbHOCTh AMUHOKHCIIOT, OTBETCTBEHHAS 32 OTIpe-

JeTICHHYI0 (DYHKIHIO OpraHu3Ma IMyTeM KOJUPOBaHUs OelKa HiTH W onk4

PHK. OIIK-1 | U20mk-1

2) moCIeI0BaTEeIbHOCT HYKIICOTH/IOB, OTBETCTBEHHAs 32 OIpe/ie- W/3omk1

JICHHYIO CTPYKTYPY OpraHu3Ma IyTeM KOAWPOBaHUS OelIKa HITH

PHK. IlpeacraBnsietr co60ii 0Tpe30K MOJIEKYIbI HYKIEUHOBOM

kuciotsl (JIHK, pexxe PHK).

3) mocen0BaTeIbHOCTh HYKIICOTH/IOB, OTBETCTBEHHAs 32 OIpe/ie- N Bonk-4

JNeHHyio (yHKIIHIO OpraHu3Ma myTeM Koauposanus 6enka. [pen- | OIIK-4 | U/l6ork-4

cTaBlsieT co00# OTPE30K MOJIEKYIIbI HYKJIEMHOBOM KHCIOTHI N 90rnk-4

(JHK, pexxe PHK).

I'enornn — 3710: 5 U onka

1) COBOKYIMHOCTb 4aCTH I'eHETHIECKOH HHOPMAIMK OpraHu3Ma. | O[IK-1 | U T20mK-1

2) COBOKYITHOCTh BCE FCHETHYECKON HH(OPMAIHK OpraHh3Ma. W Bomc1

3) cOBOKYIMHOCTBh HH(pOPMAIH 00 OpraHu3Me.

4) uadopmanus 006 opraHuzme. N30mk-4
OIIK-4 | U160mK-4

W19%omxk-4
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9 | I'eHeTH4ecKMii KO — 3TO:
1) cucrema 3anucu renerndeckor nHGopmanuu B monekyine JJHK
KOJUpYyIomiasi 0esok N1 omk-1
2) cucrema 3alucy TeHeTHYeCKOr HH(OpPMaIlui, OCHOBaHHAs Ha OIIK-1 | M120mxk-1
COOTBETCTBUH YEPEAOBAHUS TPOEK HYKICOTHIOB (KOJIOHOB) B MO- N/B0omx1
nekyne JHK nmopsaky amuHOKHCIOT B KogupyeMoM ero PHK
3) cucTeMa 3arucy reHeTHYeCKO HH(OpMAIIMK, OCHOBaHHAs Ha
COOTBETCTBUH YEPEAOBAHUS TPOEK HYKICOTHIOB (KOJIOHOB) B MO-
nexyne JJHK nopsaxky aMMHOKHUCIIOT B KOJUPYEMOM €10 Oelike W B0rmk4
4) cucteMa 3alKMCH IeHETUYECKON MH(pOpPMAIK, OCHOBAaHHAsI HA OTIK-4 | UJT60mis
COOTBETCTBUH YepPEOBAaHUS HYKIICOTH/IOB (KOJIOHOB) B MOJIEKYJIE W92
Oenka TMOPSAIKY aMHHOKHUCIIOT B Koaupyemom ero JIHK
10 | I'eHHast MHKEHEPHUSI— ITO
1) u3MeHeHne HACIeICTBEHHOCTH C MTOMOIIBIO ee peodpa3zoBa- U1 omk-1
HHUS Ha YPOBHE OT/C/IIbHBIX I'€HOB. OIIK-1 | U120mk-1
2) N3MEHEHHeE HACTIEJCTBEHHOCTH C TIOMOIIBIO ee IpeoOpa3oBa- N1B0omnx1
HUS Ha YPOBHE OTJEIBHBIX XPOMOCOM
3) U3MEHEHHE HACJIEICTBEHHOCTH C ITOMOIIBIO €€ peodpa3oBa-
HUS Ha YPOBHE OT/IEIbHBIX T€HOMA WA30mk-4
4) u3MeHEeHHEe HACCICTBEHHOCTH C MIOMOIIIBIO €€ MpeoOpa3oBa- OIIK-4 | Ull6ork-4
HUS Ha YPOBHE OT/IEIbHBIX OPraHU3MOB W04
11 | FerepokapuoH — 3T0: N1 onk-1
1) IPOAYKT CIUSIHUS SIIEP PA3HBIX KIETOK OIIK-1 | W20mk-1
2) TIPOYKT CIUSHUSA KIETOK C TCHETUYECKH PA3IMUHBIMU SIPAMH, N/130omk-1
B KOTOPOM HE TIPOHM30IILIO CIHSIHHE SIICP
3) NpOAYKT CIUAHUS KIETOK N/Bonic4
4) IPOIYKT CIIMSHUS KIETOK C TEHETHYECKU PA3IMIHBIMU SPAMH, OIK-4 | W/l6on-4
B KOTOPOM IIPOU3OILILIO CIUSHHE SIED Nonk-4
12 | 'omokapuon — W o
1) mpoAYKT CIUSIHUS T€HETUYECKH PA3INIHBIX KIETOK, B KOTO- OTIK-1 | M 20mka
PBIX HE TIPOM3O0IILIO CIHSIHUE SI/IeP WI20mc1
2) MPOYKT CIUSHHS TeHETHYCCKU HICHTUYHBIX KIIETOK, B KOTO-
PBIX HE TIPOM30IILIO CIHUSIHUE SIIeP W Bomca
3) NPOIYKT CIUSHHS KJIETOK, B KOTOPBIX HE MPOU3OIILIO CIUSIHUC
anep OIIK-4 | U160m1K-4
U194
4) IPOYKT CIHUSIHUS KIIETOK
13 | I'nHoreHe3—3TO :
1) pasButue HI0CTIEpMa O€3 OMJIOA0TBOPEHHS IPH KYJIbTHBHPO- W lonk1
BaHUU HEOIUIOJOTBOPEHHBIX 3aBs3€il U CEMSIOYCK. OIIK-1 | M120nk1
2) pa3BUTHE 3apPO/IBIIIEBOIO MEIIKA MOCIIE OILUIOIOTBOPCHUS TIPH W/30mk1
KYJIbTUBHPOBAHUU HEOTJIOJJOTBOPEHHBIX 3aBsI3€d M CEeMANOYEK.
3) pa3BUTHE 3apOIBILICBOr0 MEIIKa 0e3 OIJI0I0TBOPEHHS TIPH UBomcs
KYJIbTUBHUPOBAHUU OIJIOJIOTBOPEHHBIX 3aBsI3€U U CEMSMOYECK.
4)ypa3BHT11?1e 3apO/IBIIIEBOTO MEHJKa 0€e3 OIUI0I0TBOPEHUS TIPU OIIK-4 gﬁgor{m
KYJIbTUBHUPOBAHUU HEOIJIOJJOTBOPEHHBIX 3aBsI3el M CEMATOYEK. ortic
14 | 'ennasi HHXKEHEPHUS — ITO:
1) 3T0 M3MEHEeHHEe HACIIEICTBEHHOCTH C TIOMOIIIBIO €€ IpeoOpas3o- N 1omnk-1
BaHUs HA YPOBHE OTJIEIBbHBIX TE€HOB. OIIK-1 | U120mk-1
2) 3TO U3MEHEHHUE HACIICJCTBEHHOCTH C TIOMOIIIBIO €€ IpeoOpas3o- N130mnk-1

BaHHA HAa YPOBHC OTHACIIbHBIX XPOMOCOM.
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3) 3T0 M3MEHEHHUE HACIICACTBEHHOCTH C TIOMOIIBIO €€ IpeoOpas3o-

BaHUS HA YPOBHE OTACIHHBIX OPTAaHH3MOB. OIK-4 gﬂéonm
4) 3T0 U3MCHEHHUE HACJICJICTBEHHOCTH C MOMOIIIBIO e¢ MPeodpa3o- H§9OHK'4
BaHUA HA yPOBHE I'€HOMA. ot
15 | Jdeneums — 3102
1) myTtanus, B pe3y/IbTare KOTOPO# MPOUCXOIUT T00aBICHUE O/1- W11 o1
HOTO WM 00Jiee HYKJICOTUIOB OIIK-1 | U120mK1
2) MyTalus, B pe3yJabTaTe KOTOPOil MPOUCXOUT yTpaTa OJHOTO N30mk-1
wiu 0oJiee HYyKJICOTHIOB
3) myTanus, B pe3yJbTaTe KOTOPOM MPOUCXOUT YABOCHUE OJTHO-
ro uin 6oJjiee HyKJIEOTHIOB N/ B3onk-4
4) MyTanusi, B pe3yJbTaTe KOTOPOl TPOUCXOIUT CHHTE3 OTHOTO OIK-4 | M/l6ori-4
wim 0oJiee HYKJIEOTHIOB N/on-4
16 | AHK - sto:
1) ne30KCUPUOOHYKIICHHOBAS KHCIIOTA, BRICOKOMOJICKYIISIPHBIN
oJImMep, 00pa30BaHHBINA YETHIPHMS HYKJICOTHIAMH, COCTOSIIIHMHE
W3 a30TCOJIEPKANMX UKINIECKUX COSTUHEHUI, HA3bIBAEMBIX N1 omnk-1
OCHOBaHUSIMHU, caxapoM — J1e30Kcupr0030it u pocdophoii kucmo- | OIK-1 | U120mk-1
Toi. COOTBETCTBEHHO YEThIpEM HyKJIeoTHAaM B coctaB JJHK N3 0mk-1
BXOJIAT 4 OCHOBAaHMS — THMHH, aJICHUH, TYaHHH W ITUTO3WH. Yepe-
JTIOBaHWEM HYKJICOTHIOB KOJAMPYETCs TeHeTHYeCcKass WH(OpMaIus
2) puOOHYKJICHMHOBAs KUCIIOTA, BBICOKOMOJIEKYJISIPHBIN TIOJUMED,
00pa30BaHHbBIN YETHIPbMSI HYKJICOTHIaMH, COCTOSIIIIUMH M3 a30T-
CoJIepKaIUX TUKITHYECKHX COSNHEHHH, Ha3bIBAEMBIX OCHOBA-
HUSIMH, CaxapoM — Ie30Kcupru0030ii 1 pocdopHoit kucmoton. Co-
OTBETCTBEHHO YeThIpeM HykiIeoTuaMm B coctaB JJHK Bxonsat 4
OCHOBAHHWS — TAMHH, aJICHUH, TYaHUH U IIUTO3MH.
3) UepenoBaHweM HYKICOTHIOB KOAUPYETCS T'€HETHYECKasl U3 0mk-4
MH(pOpMALHS OIIK-4 | U/l60mk-4
—:IE30KCUPUOOHYKIICHHOBAsT KUCIIOTA, TIOJIUMEpP, 00pa3oBaHHbBIN U19011k4
YEeTHIPbMSI HYKICOTHUIAMHU, COCTOSIIIUMH W3 a30TCOJEPIKAIIUX
MUKITHYECKUX COCIMHECHUI
4) ne30KCUpUOOHYKIEHHOBAsI KUCIOTA, BBICOKOMOJICKYIISIPHBIH
oJIMMep, 00pa30BaHHBIN YETHIPHMS HYKIICOTHIAMH, COCTOSIIIHMHU
13 aMUHOKHUCIIOT
17 | Tepmun in Vvitro o3navaer:
1) BeIpanMBaHue BHE OpraHu3Ma W onxca
2) BBIpAIIMBaHKUE BHE OPraHU3Ma Ha HCKYCCTBCHHBIX ITH- OIMK-1 | U204
TaTEIbHBIX CPEJaX B CTEPHIILHBIX YCIOBUSIX W Bomc1
3) BhIpalllMBaHKE BHE OpraHu3Ma Ha HCKYCCTBCHHBIX IMH-
TaTeNbHBIX Cpelax
4) BBIpAIMBAaHKHE B CTEPUIILHBIX YCIOBHSIX N30mK-4
OIIK-4 | U60ork-4

N190rk-4
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18 | Kammyc —3T10:
1) macca nuddepeHIMPOBAHHBIX KIETOK, 00pa3yoIIHXCs IPU
MOBPEXKICHUH PACTEHHMSI, TMOO MIPU BhIPAIIUBAHUH €UHUIHBIX
KJIETOK 1N Vivo. N1 omnk-1
2) macca HenudhepeHITMPOBaHHBIX KIETOK, oOpasyromuxcst npu | OIK-1 | U120mnk1
MOBPEKJICHUH PACTCHHUS, JTHOO MPHU BhIPANTUBAHUY S TUHUIHBIX N30mk-1
KJIETOK Ha MCKYCCTBEHHBIX cpezax in Vitro.
3) macca aupGepeHIUPOBAHHBIX, T.€. CIICIIUATN3UPOBAHHBIX KIIe-
TOK, 00pa3yIOIINXCS MTPH MOBPEKACHUH PACTEHHUsI, THOO MPH BbI-
palMBaHUK SIMHUYHBIX KJICTOK Ha HCKYCCTBEHHBIX Cpeliax in
vitro.
4) macca HemupPEepeHITUPOBAHHBIX, T.€. HECTICIMATU3UPOBAHHBIX N/ Bornic4
KJIIETOK, 00pa3yrOIUXCs IPH MOBPEXKICHUH PACTEHHUS, JINOO TIpH OIIK-4 | NNl6on-4
BBIPAIIMBAHUY OOJIBIIIOTO YKMCIIa KJIETOK HA UCKYCCTBEHHBIX Cpe- N/ Boric4
max in vitro
19 | Kion - 370
1) rpymma pa3aTuYaronuxcs reHeTHYECKH KICTOK, 00- N1 omnk-1
pa3oBaBIIasiCA B pe3yJbTaTe ACIICHUS OJTHON KIIETKHU. OIIK-1 | U120mK1
2) rpyImmna He pa3InJarolInXCs TEHETHIECKHU KIIETOK, 00- N30mk-1
pa3oBaBIIAsCS B pe3yNIbTaTe JICICHUS OJTHON KIIETKH.
3) rpymmna KJIeTok, 00pa3oBaBIIasics B pe3y/ibTaTe JACJICHUS OJHON
KJIETKH. N/Boni4
4) rpynmma He pa3IuyaroIIMXCs TeHETHIECKH KIETOK, 00- OIIK-4 | Ul6on-4
Pa30BaBIIAsAC B PE3YJILTATE PACIPEACIICHHS XPOMOCOM. Nonk-4
20 | KierouHasi HHKEHEPHS — ITO: N1 onk-1
1) nonyyenue ruOpUIOB OIIK-1 | W20mk-1
2) TOJyYeHUEe THOPUIOB C TIOMOIIBIO CIIUSHHUS KJIETOK W13 0mnk-1
3) moJy4eHne ruOPHUIOB ¢ TOMOIILIO THOPUAN3AIINN N304
4) mosydeHue rUOPUIOB C IOMOIIBIO CIIMSHUS TPOTOILIACTOB OIIK-4 | U160rmk-4
NU90rik-4
21 Kononﬂ— 3TO: W ona
1) tpoiika nykieotuaoB B JJHK wiu PHK OIK-1 | W2omx4
2) tpoiika nykiaeotunoB B JJHK mimm PHK, xoxupyromas onpese- W Bomi
JICHHYIO aMUHOKHCIIOTY, JIMOO OTpeesistonasi Haqajo /cTapT—
KOJIOH/ WJTH KOHEI] /CTONI—KOI0H/ TPaHCIISAIIUN N30mk-4
3) Tpoiika HykneoTuaoB B JJHK OIlIK-4 | U604
4) tpotika Hykieotra08 B PHK N1%rnk-4
22 | Konporauus — 3To:
1) aHayor moJoBoro mporecca N 1omk-1
2) aHaJIoT MOJIOBOTO IIpolecca y 6akTepuid, mpu koTopoM nepeHoc | OIK-1 | U120mk-1
TeHEeTHUYECKOTO MaTepuania oT OJHOM OaKTepuH K APYroi He Tmpo- U130mk-1
HCXOHT
3) aHaJIOT MOJIOBOTO Mpollecca y OaKTepHid, IPH KOTOPOM HET
MPSIMOTO KOHTaKTa MEX/Ty KJICTKaMHU
4) aHaor MOJIOBOTO TIpoIecca y OakTepuil, Ipu KOTOPOM MEPEHOC N 30mk-4
TeHEeTUYECKOT0 MaTepuana OT OJHON OaKkTepuu K ApYyroi ocy- OIIK-4 | U160mK-4
IIECTBJISCTCS B PE3yJbTaTe MPSMOTO KOHTAKTa MEXIY HUMH N]190m1K-4
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23 | Kommiementapuas JJHK (x/IHK) — 3To: W omic1
1) cunresupyemast konust MPHK, cooTBeTcTBYyMOIIas onpeeneH- OIMK-1 | W20mx4
HOMY T'€H
2) CI/}IIHTes}P]IpyeMa;I uckyccrsenHo konust MPHK, cooTsercTByto- MA3onk1
11ast ONpeieJICHHOMY TeHY N1 30mk-a
3) cunTe3upyeMas uckycctBeHHO konust MPHK OIIK-4 | U60ork-4
4) MPHK, cooTBeTCTBYIOIIAsI OTIPEICIICHHOMY T'eHY N90rmik-4
24 | KocMuabl — 3T0: N 1omk-1
1) HOBBIIi THIT BEKTOPOB OIIK-1 | U120mk-1
2) HOBBIH TUII BEKTOPOB, COYETAIOIINX B ceOe CBOMCTBO IIa3MHU- U Bomnk1
TIBI ¥ BUpYCa
3) 0co0ObIe BEKTOPBI N3 0mk-4
4) HOBBIif TUIT BEKTOPOB, 00T AI0NIHE CBOHCTBOM BUPYCa OIIK-4 | U]l60nk-4
N90rk-4
25 | "JIunkue KOHUBI" —3TO
1) yuactku JIHK co criapeHHBIMH a30 TUCTHIMH OCHOBaHHSIMH, Nt
KOTOPBIE CTPEMSATCSI OOBEMHNATHCS 10 MPUHIINITY KOMIUIEMEH- Alonic
TapHOCTH OTK-1 | MRomk1
2) yaactku JIHK ¢ HectapeHHBIMU a30TUCTHIMH OCHOBAaHHSIMH, UBomi
KOTOPBIE CTPEMSTCSI OOBEANHUTHCS 110 TIPUHIIHITY KOMIUIEMEH -
TapHOCTH
3) yuactku PHK ¢ HecrmapeHHBIMH a30 THCTHIMH OCHOBAHHSIMH,
KOTOPBIE CTPEMSITCSI 00bETUHUTHCS 110 TPUHLIUITY KOMILJIEMEH- N30mk-4
TapHOCTH OIIK-4 | U160mik-4
4) y4acTKH XpOMOCOM C HECIIAPCHHBIMHU 230 THCTHIMH OCHOBAHHUSI- U9r1k-4
MU, KOTOpbIE CTPEeMATCS O0BEAUHUTHCS M0 MPUHIIUITY KOMILIE-
MEHTapHOCTH
26 | Jlokyc — 3T0:
1) MecTo Ha MOJIEKYJIe HYKIIEMHOBOM KHUCIIOThI, 3aHUMAEMOE OJ1- N1 onk-
HUM T'€HOM WJIH TPYNION 0OBIYHO (PYHKIIMOHAIBHO OJIM3KHX Te- OIIK-1 | U120mk-1
HOB W/130mnk-1
2) MECTO Ha MOJIEKYJIe HYKIIEMHOBOM KHUCIIOTHI
3) MeCTO Ha MOJIEKYJIe HYKJICHMHOBOMN KHUCIIOThI, 3aHUIMAeMOE O/1-
HUM T'€HOM WJIU TPYNION 0OBIYHO (PYHKIIMOHAIBHO JAJICKUX Te- N30mk-4
HOB OIIK-4 | U160mk-4
4) MecTO Ha MOJIeKyJe Oelka, 3aHUMaeMOe OJHUM FCHOM WU N J190rmk-4
Ipynmnoi 0ObIYHO PYHKIIMOHAIBHO OIU3KUX T'€HOB
27 | MoJaekyjasipHoe KJIOHMPOBAHHME — ITO:
1) meToa 0OHapyKeHHs MOJIeKYN pekoMOrHaHTHBIX JTHK U 1omnk1
2) MeTo]1 00HaApYKEeHHsI MOJICKY)T pekoMOuHaHTHBIX JTHK, ONK-1 | UM20mc1
Hanpumep, THOPUAHOM MIa3MU/IbI, ITyTEM BKIIOUYEHHUS Ty>KEpOa- B0k
Hoit JIHK B BekTOpHYIO I1a3Muy/ MyTeM pacceBa U BhIpaliBa-
HUS Ha MUTATEIbHOM arape KieTok, B kotopsle Takas JJHK Obuia
BBeJIeHa TpaHchopmanueil. B ciaydae Oakrepuil kaxaas Takas
KJIETKa MPEeJICTaBIsAeT cO00 KIIOH, BCE KIIETKH KOTOPOTO COJiep-
KaT 0JIMHAKOBbIE MOJIEKYJIbI pekoMOnHanTHOH JIHK N/ 3omk-4
3) meto oOHapyxenus mosiekyn JJHK OIK-4 | W/l6on-4
NO0rk-4

4) meto1 0OHapyXeHUs MOJIeKyl pekoMOnHaHTHBIX PHK
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28 | [poromuact —3TO: U onk1
1) yacTh MUTOILIA3MBI, JIMIICHHAS KJICTOYHOMW CTCHKH. OIIK-1 | U20mk-1
2) 4acTh KJICTKH, JUIICHHAS KJICTOUYHBIX OPraHesLL. U Bonk-1
3) YacTh MUTOILIA3MBbI, C KJIETOYHOU CTCHKOM.
4) 4acTh KJICTKH, JIMIICHHAs KIIETOYHON CTCHKH. U304
OIIK-4 | U60rnk-4
N 190rik-4
29 | Ilaccax —310:
1) nepecajka Kajutyca Ha 00OTallleHHYI0 FTOPMOHAMH MTUTATEIb- N 1omk-1
HYIO cpeay 00 I MoJIepKaHus pocTa, Tuoo ¢ nenbio uHayk- | OIIK-1 | U20mk-1
1 Mopdorexesa. N30mk-1
2) mepecajka Kajuryca Ha 0e3ropMOHAIbHYIO MTUTATSIBHYIO CPEy
00 AJIs MOAEP)KaHUs POCTa, TUOO C IEeNIbI0 MHIYKIIMUA Mopdo-
reHesa.
3) mepecajka Kajlyca Ha CBEKYIO ITUTATEIbHYIO Cpey 00 st OITK-4 gﬁgomu
TOJIEPKAHUS POCTa, TUOO € IEIbI0 HHAYKIIMN Mopdorenesa. " I[98E§j1
4) mepecajika KaJuTyca Ha CBEXKYIO ITMUTATEIbHYIO CPEy.
30 | Ina3muaa — 3To0:
1) konbueBas mosekyna PHK, permunupyromasics B KJieTkax aB- U onx1
TOHOMHO OT XpOMOCOMBI. OIIK-1 N120mK-1
2) xoublieBas Mostekyaa JIHK, perumuiupyromasicst B KJIeTKax aB- N1B0omnx1
TOHOMHO OT XPOMOCOMBI.
3) nmuneitnas moaekyina JIHK, permumupyroriasics B KIETKax aB-
TOHOMHO OT XPOMOCOMBI. N304
4) MoJeKya, PeIUTHIUPYIOIIAsCS B KJIETKaX aBTOHOMHO OT XPO- OIIK-4 | U160mnk-4
MOCOMEBI. NJ190rx-4
31 | IlpokapuoTHI —
1; MIPOCTENIIINE OTHOKICTOYHbIE OPTaHU3MbI W omiet
2) mpocTeiiine HeKJIeTOYHbIe OpraHu3Mbl (0aKTepuu, CHHEe— )
3eJIeHbIe BOJOPOCIIH), TeHETUYECKUIT MaTeprall KOTOPBIX pacio- Ofk-1 gﬁgom@l
JIO’)KEH B HEOKPY>KEHHOM SIEpHON MeMOpaHOil HyKJIeou e ortiet
3) mpocTeiine MHOTOKIETOYHbIC OPraHu3Mbl (OaKTepHU, CHHE—
3eJIeHbIe BOJAOPOCIIH)
4) mpocTeiiime 0AHOKICTOUHbIC OpraHu3Mbl (0aKTepUH, CHHE— W13 0mk-4
3€JICHBIC BOJOPOCIIH ), TCHETHYECKUI MaTepHall KOTOPBIX pacIo- OIIK-4 | U160mk-4
JI0’)KEH B HEOKPY>KEHHOM SIEpPHON MEeMOpaHOi HyKJIeou e WU 190rmik-4
32 | Ilpoamudepanus — 3T0:
1) pa3pacraHue TKaHU IyTeM MEHOTHYECKOr0 HOBOOOpA30BaHHUs W Lok
I OIIK-1 | U120mk-1
2) pa3pacTaHie TKaHH [TyTeM MUTOTHYECKOTO HOBOOOpa30BaHHMs N/ 3omk-1
KJIETOK
3) paspacTanue TKaHH 1Bonc4
OIIK-4 | U60ormk-4

4) HOBOOOPa30BaHUE KIICTOK

N 190rmk-4
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33 | IlpomoTop — 3TO:
1) perynsaTopHbIil y4acTOK Ie€Ha HJIH TPYIIBI TEHOB, K KOTOPOMY
npucoeauHsercs pepment PHK—nonumepasa, ocymiecTBiustomuii N1 omk-1
TPAHCKPUIILIUIO T€HOB OIIK-1 | U 20mk-1
2) CTPYKTYpHBIN Y4aCTOK I'€Ha WM TPYIIIbl TEHOB, K KOTOPOMY N30mk-1
npucoenuusiercs pepment PHK-nonmmmepasa, ocymecTsisronuit
TPAHCKPUIILIUIO F€HOB
3) peryssITOpHBIN Y4aCTOK T'€HA WJIM TPYIIIBI FCHOB, K KOTOPOMY
npucoenunsercs pepmenT PHK—tpanckpunrasza, ocymecTBisito- M Boma
LH# TPAHCKPHTILIHIO FEHOB OIIK-4 | Wll6orka
4) peryasiTOpHbIN Y4aCTOK T'€Ha WM TPYIIIBI TEHOB, K KOTOPOMY
npucoemunserca Gepment PHK-rupasa, ocymecTBiIsromuii 1Bon-4
TPAHCKPUIILIUIO T€HOB
34 | PeepTa3za —3T0: WU o
1) dbepmenr, oTBeuaronuii 3a cunte3 PHK na marpune JITHK OIK-1 | U120k
2) bepmenr, otBeuaromuii 3a cuntes JJTHK. U301
3) depmeHT.
4) pepmenT, otBeyaromuii 3a cunres JJHK na matpune PHK. N130nk-4
OIIK-4 | U160mnk-4
N19rmk-4
35 | Perenepauus — 310:
1) mporiecc BOCCTAHOBJICHHS! KIIETKOH yTpaueHHbIX Il HOBpe- U okt
KJCHHBIX 4acTen OIIK-1 | U120mk1
2) mporecc BOCCTAHOBIICHUS] OPraHU3MOM YTPAYCHHBIX WITH T10- U B0mic4
BPEXKJICHHBIX YacTel. B KiIeTOUHOW MHXKEHEPUU PACTEHUHN — MPO-
1ecc 00pa30BaHus 1EJI0r0 PACTECHUS U3 OJJHON KJIETKU WM Kaj-
JIYCHOM KYJIbTYPBI
3) mporecc BOCCTAaHOBIICHUS yTPAYCHHBIX HITH MOBPEKICHHBIX
qyacTel opraHusma U Bonka
4) mporecc BOCCTAaHOBJICHHUS KJICTKOW HJIM 1I€JIBIM OPraHH3MOM OIIK-4 | U/160mk4
YTPau€HHBIX WM ITOBPEKICHHBIX YacTeil. B KI€TOUHON MH)KEHE- U 9011k-4
pHH pacTeHUil — npouecc 00pa3oBaHus LEJIOr0 PAaCTEHUS U3 OJ1-
HOM KJIETKM WJIM KaJUIyCHOW KYJbTYpPBI
36 | PekoMOMHANMA — ITO:
1) 0OMEH reHeTHYeCKHM MaTePHATIOM MEXY JBYMS UCXOJIHBIMH
moutekynamu JJHK, 3akperuistoninii y noroMcTBa HOBble KOMOU- W/ oncy
HAI[MI IPU3HAKOB OINK-1 | M20mk-1
2) 0OMEH reHeTHYEeCKHM MaTePHAIOM MEXIY JBYMsI MOJICKYIaMH N/ Bonk-
JHK
3) 0OMEH reHeTHYEeCKHM MaTePHAIIOM MEXY IBYMSI HCXOIHBIMH
Mounekynamu [JJHK, npuBoasamumii K nosiBIEHUIO Y TOTOMCTBA HO-
BbIX KOMOMHaNUK npu3HakoB. Ha MoeKynsipHOM ypOBHE pe3yiib- N/ 30omk-a
TaTOM pPEeKOMOMHAIINHU SABJIsIETCS 00pa3oBaHNE PEKOMOUHAHTHBIX OIIK-4 | U60ork-4
(rubpunneix) JHK N 9omk-4
4) 0OMEH TeHeTHYECKUM MaTepHaIoM MEXIY IBYMs KICTKaMH
37 | Pemuiukamus — 3T0: W omga
1) mpouecc caMOBOCIIPOM3BEAEHUS HYKIEMHOBBIX KHCIOT. Ocy- OTIK-1 | M M2omca

IOICCTBIIACTCA ITYTCM CHUHTE3a JOUYCPHHUX HUTEH (penmzuc) Ha uc-

N30mk-1
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XOJIHOM MOJIEKYJIe (MaTpHUIIe) WBomk-4
2) mporecc caMOBOCIIPOU3BEICHHS HYKIICUHOBBIX KHUCIIOT OIK-4 | /1604
33 IIPOLIECC BOCTIPOU3BEACHNS HYKIIEMHOBBIX KHCIIOT WJ190rk4
IIPOLIECC, MPOUCXOAAIINN B HYKJIEMHOBBIX KUCIOTaX

38 | PecTpuKTa3BI — 3TO: W o1
1) gepmentsl, paspesaromue PHK Ha ¢pparmentst B ctporo onpe- | orK-1 | 1 Tomi1
JIEJIEHHBIX MECTaxX W Bomic1
2) depmentsl, paspesatomue JJHK Ha pparMeHTs B CTpOro
OnpeJieIeHHbIX MECTaX N3 orik-4
3) depmentsl, paspesaromue JJHK Ha hparments! OIIK-4 | N16orik-4
4) pepmentsl, oTBevaromue 3a yasoenue JHK N0k

39 | Comarnyeckasi ruGpPUIAM3ALKAS — ITO: Nlonk1
1) rubpuu3arys npu 6eCrooM pa3MHOKEHHUH. OIlK-1 | W20k
2) ruOpuaM3aIKs PH MOJOBOM CKPEIMBAHUH. NB30onk-1
3) rubpuAM3aIKs TUTUIOUIHBIX OPTaHU3MOB. N 30mk-4
4) rubpuau3anus B 00X0/1 MOJOBOTO CKPEIIUBAHUSL. OIIK-4 | Ul6omnk-4

N90rk-4

40 | CoMak/IOHBI — 3TO
1) pereHepaHTbl, XapaKTEPU3YIOLIHECs (PEHO— U TeHOTUITUUCCKH- W/Tlomc
MU U3MEHEHUSMHU B CPAaBHEHUHU C PACTEHUSIMU — TOHOPaMU OIK-1 | W20nk-1
2) pacTeHus1, XapaKTePHU3YIOIIUECS TCHOTUITHYSCKUMH U3MEHCHH - ]30omc1
SMHU B CPaBHEHHH C PACTEHUSMHU — TOHOPaMH
3) pereHepaHThl, MOJYUYCHHBIC U3 KATYCHBIX KYJIbTYp, XapaKkTe-
pusytomuecs GeHO— ¥ TEHOTHITMIECKUMU U3MEHEHUSIMU B CPaB- U304
HEHUHU C PaCTCHUSIMU — NJOHOpaMU OLIK-4 | N]160omk4
4) pacTeHHs MOJYYCHHBIE U3 KaJUTyCHBIX KYJIBTYD, XapaKTepPH3Yy- W04
oruecs: GeHO— ¥ TeHOTUITUYECKUMU U3MEHEHUSIMU

41 | CTpyKTypHasi 4acTh reHa — 3T0
1) ygacToK XpOMOCOMBbI, HEMIOCPEACTBEHHO KOIUPYIOIIUI HH- N 1onk-1
¢dbopmanuio o crpykrype 6enka i PHK OIIK-1 | W120mnk
2) y4acTOK si/ipa KJIETKH, HEMOCPEACTBEHHO KOIUPYIOIINIA HH- N B30onk-1
dhopmaruto o cTpykType 6enka niau PHK
3) y4acTOK reHa, HeloCPEICTBEHHO KOAUPYIOIIUI HHPOPMAIHIO B o4
0 CTPYKTYpE KIIETKU OIK-4 | W/l60mx-4
4) y4acTOK I'eHa, HEMOCPESACTBEHHO KOUPYIOIINI HHPOPMALIUIO W 90mic4
o ctpykrype 6enka unu PHK.

42 | CycneH3uOHHasi KyJbTypa — 3TO:
1) BeIpalMBaHuE B KHUIKON MUTATEIBHON CPEJic BO B3BEIICHHOM W lonk1
COCTOSTHUM OTAENBHBIX KJIETOK UM UX HEOOIbIIUX FPYIIN PU OIIK-1 | W120nk1
WCI0JIb30BAHUU amnmnapaTypbl, 00eCcreunBarOIe UX adpaluio U N B30nk-1
nepeMeInBaHue.
2) BBIpAIIMBAHUE B )KUJIKOW MUTATEIBHON CPEIe B OCAKICHHOM
COCTOSIHUH OTAEBHBIX KJIETOK MJIM UX HEOOJBIINX TPy MPU N Bonk-4
UCIOJIb30BAHUY aNMapaTypbl, 00ecreunBaroiel ux a’pamuo u OIIK-4 | U[l6omk-4
HepEMEIMBAHME. N 90rnk-4
3) BhIpalMBaHUE B )KUJIKOW MUTATEIBHON CPEZIe BO B3BEHICHHOM

43 | TOTHNIOTEHTHOCTH — 3TO:
1) cBOWCTBO KJIETOK Pealn30BaTh FT€HETHUECKYIO HH(POPMALIHIO W s
ANpa. OIIK-1 I/II[2OHK—1
2) CBOMCTBO KJIETOK PeaM30BaTh TEHETUYECKYIO HH()OPMAIIUIO W Bomi1

sapa, O6€CHC‘II/IB3IOH_IyIO HX pa3BUTHUEC OO LCJIOr0 OpraHu3ma.
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3) CBOMCTBO KJIETOK pean30BaTh ITEHETUYCCKYIO HH(POPMAIIHIO

s1ipa, 00ecreunBaronyo ux au(QepeHmpoBKy U pa3BUTHUE JIO N/ 3ork-4
LI€JIOr0 OpraHmu3ma. OIIK-4 | MNl6ori-4
4) CBOMCTBO KJIETOK peaM30BaTh IT€HETUYCCKYIO HH(DOPMAIIUIO /o4
44 | Tpancdopmauus —3T0:
1) mepeHOC reHeTHUeCKON HH(POPMAIK MKy KIETKaMH U Op- W oric-1
raHu3MaMH ¢ IOMOIIbBIO BELIEIeHHOH u3 KieTok PHK. OIK-1 | M{20mk1
2) MepeHOC reHeTUYECKON HH(POPMAITH MEKITY KIETKaMH U Op- W/B3oric1
raHu3MaMH C MOMOIILIO BblJieeHHON u3 kieTok JJHK.
3) nepeHoc HHGOPMALIUU MEKIY KICTKAMU M OPraHU3MaMHU C TI0- U/ B0nk-4
MOIIBIO BhIJIeNIeHHOM 13 kieTok JIHK. OIIK-4 | U16orik-4
4) mepeHoc TeHeTHYECKOW HHPOPMAITUH MEX/TY KJICTKaMH. U] rk-4
45 | TpaHcreHHble OPraHU3MbI — 3TO OPraHU3MBI:
1) ¢ mpu3HaKaMu, KOJUPYEMbIMH YY)KYPOTHBIMH F€HAMH, TIepe- W lonk1
JAHHBIMU B HUX C TIOMOIIbIO TEHHOW WJIU KJIETOYHON MHXKEHEPUU OIK-1 | M20mx-1
2) ¢ HOBBIMU MPHU3HAKAMH, KOJUPYESMBIMH Ty)KYPOIHBIMU TeHa- W/B30onk1
MU, TIEpEJaHHBIMU B HUX C TIOMOIIIbIO T€HHOW MJIM KJIETOYHOM
WHXEHEPUHU
3) ¢ HOBBIMH MPHU3HAKAMH, KOJTUPYESMBIMH Ty>KYPOIHBIMU TeHa- W 30nk-4
MU, TIEpEeJaHHBIMU B HUX C TIOMOIIIbIO OaKTEpUH OIIK-4 | Ull6orik-4
4) ¢ HOBBIMHU TIPU3HAKAMH, KOJUPYEMBIMH YY)KYPOTHBIMH T'€HA- W/ Oork-4
MU, TIEpEeJaHHBIMU B HUX C TIOMOIIIbIO TpaHCPOpMaIuu
46 | Tpanckpunmuus —3TO
1) nmepenuceiBanue" TeHETHUECKOW HHPOPMALIUU CO CTPYKTYPHOM Nl onk-1
yacTu reHa Ha Matpuunyto PHK, ocymecrBisemoe pepmenTom OIIK-1 | U120mk-1
PHK —rupusa N30nk1
2)  "mepemuchiBaHWE" ~ TEHETHMUYECKOW  HWH(POpPMAIUH  CO
CTPYKTYpHOU yacTu rena Ha Marpuunyto PHK, ocymecTtBisemoe
¢depmentom PHK —nonumepasa N30mk-4
3)"nmepenuceiBanue" reHeTuueckoi nHGopmanuu co ctpykrypHoit | OIIK-4 | U160mk-4
yactu reHa Ha matpuuHyto PHK, ocymectBisiemoe depmeHTOM N 19%mk-a
PHK —ronouszomepaza
47 | TpaHcasiusi — 3T0: Il
1) cunte3 Oenka Ha marpuiie M—PHK, ocyiecTBiseTcst B uTo- OfK-L
OIIK-1 | U20mk-1
a3me 3
2) cunres Oenka Ha matpuiie JIHK, ocymectisiercst Ha pudoco- HA3omcs
Max W3
3) cunre3 Oenka Ha Matpuiie M—PHK, ocyriiecTBisieTcs B KieTke OTIK-4 I/IH 6OHK'4
4) cunte3 6enka Ha Marpuiie M—PHK, ocymectBisiercs Ha pu6o- HAborc4
COMAX U194
48 | Tpancdopmanus —370:
1) nepeHoc reHeTHYECKOi HHPOPMAIIH MEXKTY KJICTKAMU U Op- N 1onk-1
raHM3MaMH ¢ IIOMOIILIO BhIJeIeHHON 13 kineTok JJHK OIIK-1 | U120mk-1
2) MepeHoCc TeHeTHYECKON HHPOPMAITUH MEXTY KIETKAMH N 3omk-1
3) mepeHoC reHeTHYECKON HH(POPMAITHK MEKITY KIETKaMHt U Op-
raHu3MaMU C IIOMOIIBIO BEIAEIeHHOH 13 KieTok PHK U1 30mK4
4) mepeHoc reHeTnYecKor MHQOopMAaLuy MEX Ty KIETKaMu U Op- OIIK-4 | U604

TaHU3MaMH C ITIOMOIIBIO BBIACICHHOT'O U3 KIICTOK (I)CpMCHTa

U9omnk-4
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49 | TpaHcreHHbIe pacTeHHs — ITO:
1) opraHu3MBbl, TIOJY4EHHbIE B PE3YJIbTATe PEKOHCTPYKIIUHU Opra- U lomk
HH3MA OIIK-1 | U20mxk-1
2) OpraHu3MBl, OJyYCHHBIE B PE3YJIbTATE PEKOHCTPYKIMU T'EHO - MB3omk
Ma
3) opraHu3MBbl, MOJYYCHHBIC B PE3YJIbTATE PEKOHCTPYKIIUH XPO- W 30mx-4
MOCOM OIIK-4 | U160rm1k-4
4) opraHu3MBbl, MOJyYCHHBIC B PE3YJIbTaTe PEKOHCTPYKIMH sApa W90k
50 | ®UTOropMOHBI — 3TO:
1) XUMUYECKHE COCANHEHHUSI, KOTOPBIC BBIJICISIOTCS B MUKPOKO- W oma
JIIECTBAX B OJHOH HaCTH PACTEHHS, TPAHCTIOPTHPYIOTCS B JIPY- OTK-1 | W20
T'HE €ro YacTH, TJIe MPOSBISIOT PETYINPYIOIee NeHCTBIE Ha IPO- Mok
IIECCHI POCTa M Pa3BUTHSL.
2) XMMUYECKUE COCIMHEHHUS, KOTOPBIC BBIIEIAIOTCS B MAKPOKO-
JIMYECTBAX B OJHOW YaCTH PACTCHHUSI, TPAHCHOPTHPYIOTCS B APY- M Bomka
THe ero 9acTH, I7ie MPOARIAIOT PErymmpyioniee ASHCTBAE HA PO~ | e 4 | WT6omes
IIECCHI POCTa M Pa3BUTHSL. %014
3) XMMUYECKUE COCAMHEHHUSI, KOTOPBIC MOTPEOISIOTCS B MUKPO-
51 | H¥uTomIasMoH — 3T0: U lonk1
1) MHTOXOHIPUAIILHBINA TEHOM [[UTOTLIA3MBI. OIIK-1 | U120mk-1
2) MUTOXOH/IPUAJIBHBIN M XJIOPOIIACTHBIA FEHOMBI [IUTOTIIA3MB. N 30mk-1
3) XJIOPOIIACTHBIN T€HOM IUTOILIA3MBL OLK-4 N 3omk-4
4) TE€HOM IIUTOILTA3MBI. N/160mk-4
52 | Ilmopux — 310X
1) mpOIYKT CIUSHUS KIETOK T oric
2) POAYKT CIIUSHUS KJIETOK, KOT1a THOPHI HACICAYET PO OJI- OINK-1 | W 20mk1
HOTO POJIUTEIS, a IUTOIIA3MOH — JIHOO APYroro poauTeds, 0o N130mk-1
000UX pOIUTENCH.
3) IPOIYKT CIUSIHUS KIETOK, KOraa ruOpH] HacieayeT sapa 000- N30mk-4
UX POJMTENCH OIIK-4 | U160rmk-4
4) IPOIYKT CIUSIHUS KIICTOK, OJyYEHHBIH PH THOPUAN3AINI N9rk-4
53 | IItamMm — 370 :
1) COBOKYITHOCTH pacTEeHUIA, UMEIOIIIX 06le66 IPOUCXOXKACHHE U U ot
XapaKTePU3YIOIINXCS OTMHAKOBBIMU YCTOMYMBBIMU PU3HAKAM OIK-1 | UI20mx1
2) COBOKYITHOCTb OaKTepHAIbHBIX KIICTOK, BUPYCOB, KIIETOYHBIX U B30mmic1
JIMHUH KUBOTHBIX MJIM PACTCHUH, IMEIOIINX 00IIee POHC-
XOXKJICHUE U XapaKTePU3YIOMINXCs OJMHAKOBBIMH YCTOHYHBBIMU
NpU3HAKaMH § B0k
3) cOBOKYHMHOCTbH OaKTEPHANBHBIX KICTOK, MM PACTEHUIL, UMEIO- | O[IK-4 W60k
KX 00I11ee MPOUCXOKICHUE U XapaKTePU3YIOIINXCS OTUMHAKO- W90k
BBIMU YCTOMYUBBIMH MTPU3HAKAMHU
IMOPHOKYJILTYPA — ITO: N1 onk-1
54 | 1) xynbTypa U30JUPOBAHHBIX 3aPOIbIIIIECH OIIK-1 | M120nk1
2) KyAbTypa H30JIMPOBAHHBIX YHIOCIEPMOB N 3omk-1
3) KyabTypa H30JIMPOBAHHBIX CEMSIIOYCK W Bomk4
4) BbIpalMBaHKe MBLIBLBI HA HCKYCCTBEHHOMN MUTATENbHOM cpee | orx-4 | 1 T6omics

U9omnk-4
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55 | Dkcnpeccusi reHOB — 3TO:
1) mporecc, B pe3ysibTaTe KOTOPOrO 3aKOAUPOBAHHAS B TCHE HH- N1 omk-1
¢bopmanus Oyzner nepenucana Ha M—PHK u TpancimpoBana Ha OIK-1 | U120mnk1
OeIIoK H,Z[3OHK-1
2) mporiecc, B pe3yJbTaTe KOTOPOTo 3aKOANPOBAHHAs B TCHE WH-
dbopmanus Oyner nepenrcana Ha M—PHK
3) mporiecc, B pe3yJbTaTe KOTOPOTO 3aKOANPOBAHHAS B SAPE U30mk-4
KieTkn nHpopmanus Oyzner nepenucana Ha M—PHK u tpancmupo- | OIIK-4 | U 60mk-4
BaHa Ha 0eJI0K N90rmik-4
4) mporecc, B pe3yabTaTe KOTOPOTO 3aKOAMPOBAHHAs B XPOMOCO-
56 | Bo3HHKHOBeHHE T€HOMHUKH KAaK HAYYHOH AUCHHUILUINHBI CTAJI0 U onk-1
BO3MOKHBIM MOCJI€: OIIK-1 | U120mk-1
1) ycranosieHus ctpykryps! JHK; N1B0mnk-1
2) co37aHusl KOHIICTIIIMU TeHa;
3) nuddepeHranuy peryiIsTOPHbIX U CTPYKTYPHBIX Y4aCTKOB N 3onxk-4
reHa; OIIK-4 | U160m1K-4
4) MOJIHOTO CEKBEHUPOBAHWsI TEHOMA Y Psijia OPTaHH3MOB. NO0nx-4
57 | CymecTBEHHOCTh I'eHa Y MaTOreHHOT0 OPraHu3Ma - KoJaupye- N 1omnk-1
MBbIii T€HOM MPOLYKT HEOOXOIUM: OIK-1 N20nk1
1) ist pa3MHOKCHHUS KICTKH,
2) ISt TOACPIKAHUS )KU3HEAEITEIbHOCTH, N3 0mxk-4
3) ISt MHBAa3WHU B TKAHU; OIIK-4 | U160rmK-4
4) 1 MHAKTUBAIMK aHTHMHKPOOHOTO BEIIECTBA. N19%rmk-4
58 | Jlast moJsiy4eHHs1 MPOTOILIACTOB U3 KJIETOK IPUOOB HCIOJIb3Y- Nl onk-1
ercs: OIK-1 | Y201
1) muzonmm
2) TPUIICHH U3 orik-4
3) «yIUTOYHBIN PEPMEHT OIIK-4 | 6ok
4) nerncux U9rik-4
59 | [y moaydeHus IpoTOIIACTOB M3 OAKTEPUAIBHBIX KJIETOK HC-
MOJIB3YETCS: N1 onk-1
1) nu3onum OIIK-1 | U120k
2) «yIMTOYHBIN (PEPMEHTY N30k
3) TpHUIICHH
4) manavH B o4
OIIK-4 | U160miK-4
U194
60 | O0beTHEeHHE TEeHOMOB KJIETOK Pa3HbIX BHIOB U PO/IOB BO3- N Tonk-1
MOKHO NIPH COMATHYeCKOi rHOPUIN3aAINH: OlK-1 | U20mk-1
1) TOJIBKO B TIPUPOJIHBIX YCIOBUSIX; N30nk-1
2) TOJIbKO B HCKYCCTBEHHBIX YCIOBHUSX; W Bomk4
3) B IPUPOAHBIX U UCKYCCTBEHHBIX YCIOBHUSIX OTK-4 | U6omx-4
U1%mk-4
61 | IpenmMylIecTBAaMH TeHHO-MHKEHEPHOT0 HHCYIMHA SIBJISIFOTCH: N 1onk-1
1) BBICOKAst aKTUBHOCTH; OIIK-1 | U120k
2) MeHbIIas alIepreHHOCTD; N30nk-1
3) MeHbIIIasi TOKCHYHOCTH; N1 30mk-a
4) GoubImas CTaOMILHOCTb. OIIK-4 | U160mk-4

W19%omxk-4
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62 | IlpeumyurecTBa MOTyYeHHS BUAOCTENUPHUIECKHX /IJIS YeJI0- N1 onk-1
BeKa 0eJIKOB IyTeM MHKPOGHOJIOTHYeCKOro CHHTE3a: OIK-1 | M 20mk1
1) npocToTa 060pyI0BAHUS; U3
2) 5KOHOMUYHOCTE; N3 orxk-4
3) oTcyrcTBHUE JEUIMTHOTO CHIPHS; OIIK-4 | U16orik-4
4) CHSTHE 3TUYECKUX MTPOOIIEM. N19mxk-4
63 | Pa3paGoTaHHAasi TEXHOJIOTHS MMOJTY4YEeHUsT PEKOMOMHAHTHOIO OLTK-1 W 1omk-1
IPUTPONOITHHA OCHOBAHA HA IKCIPECCHH T'eHA: N120mK-1
1) B keTKax OakTepuii;
2) B KJIETKaX JAPOKKCH N1 30mk-4
3) B KJIETKaxX pPacTeHHii; OIIK-4 | U604
4) B KyJIbTyp€ KUBOTHBIX KIETOK. N90rk-4
64 | IIpu olleHKe KauecTBa FeHHO-MHKEHEPHOIO MHCY/IMHA TpeOyeTcs Nlonk1
YEATh 0COOEHHO GOJIbIIee BHUMAHKE TECTY Ha: OIK-1 | UQ20nk1
1) cTeprIIbHOCTS; na3
2) TOKCHYHOCTB; N30mk-4
3) aJIepreHHOCTb; OIIK-4 | U160mk4
4) MUPOTEHHOCTb. N190r1k-4
65 | CurnajbHasi TPAHCAYKIHS: Wlonk1
1) nepeaya curHaita OT KJIETOYHON MEMOPAHbI Ha TEHOM; OIK-1 | U120k
2) MHEIHAIMS GEITKOBOTO CHHTE3a; na3
3) MOCTrpaHCISIIIMOHHbBIC H3MEHEHHS OeITKa; NJ1B30mk-4
4) BBIJICIIEHUE TUTHYCCKUX (PEPMECHTOB. OIIK-4 | Ul60mk-4
NU190rik-4
66 | Tpancdepasbl oCylIECTBISIOT: N 1omk-1
1) KaTaaM3 OKUCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIIHIA; OIIK-1 N120mk-1
2) mepeHoc GYHKIIMOHATIBHBIX TPYITI HA MOJIEKYJTY BOJIBI;
3) KaTajaM3 peakiuil MPUCOCTMHEHHUS 110 JBOWHBIM CBSI3SIM; B0k
4) Katanu3 peakiuil rmepeHoca PyHKIHOHATIBHBIX TPYII Ha Cy0- OTTK-4 | 60mx.4
crpar. N190nx-4
67 | MumieHbI0 1151 PU3HYECKUX M XHMHYECKHX MYTAreHOB B U onka
KJIeTKe 0M000bEeKTOB SIBJISIIOTCS: OIIK-1 | U120mk1
1) JTHK; W30 1
2) JHK-nonumepasa;
3) PHK-nonmmepasa; N/ Bonic4
4) pubocoma; OIIK-4 | M/6ork-4
U1%rmnxk-4
68 | MousiTHE «WIMIIKHE KOHILD MPUMEHUTEIHLHO K FeHeTHYeCKOM N1 onk-1
MHKEHEPHH OTPAKAET: OHK-1 | M120mk1
1) KOMILJIEMEHTAPHOCTh HYKJICOTHIHBIX TTOCIIEI0BATEILHOCTEN; U3
2) B3aMMO/ICICTBHE HYKJIEHHOBBIX KUCIOT U THCTOHOB;
3) pearupoBanue apyr ¢ apyrom SH-rpymm ¢ o6pa3oBaHueM Ju- N/ Bonik4
CYNb(GUIHBIX CBS3EH; OIK-4 | U6onk-4
N190rk-4

4) ruapooOHOE B3aMMOICHCTBHE JIUTIHIOB.
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69 | depMeHT JIMra3a UCHOJIL3YeTCsl B TeHETHYECKOi MHIKEHepHH
MOCKOJIbKY: W/ onkc4
1) ckperuisieT BEKTOp ¢ 000JI0UKO# KJIETKU XO35I1MHA, OIK-1 | W20mx-1
2) KaTaJM3upyeT BKIOYCHUE BEKTOPA B XPOMOCOMY KJIIETOK XO- N B3omi1
3MHA;
3) KaTanu3upyeT KOBAJICHTHOE CBS3bIBAHKE YTIICBOIHO-
dochopnoii nenu /IHK rena ¢ JIHK Bekropa;
4) xaTtanu3upyeT 3aMbIKaHHUE TICTITHIHBIX MOCTUKOB B TICTITH/IO- N/ B3onk-4
TJIMKaHE KJIETOYHON CTEHKH. OIIK-4 gﬁgom"‘
OIIK-4
70 | BHOTEXHOJIOTY «reH-MapKep» He00X0uM: T omea
a) JUIs TIOBBIILIEHUS] aKTUBHOCTH PEKOMOWHAHTA; OTK-1 | W20mx4
0) st 00pa30BaHUs KOMIIETEHTHBIX KIETOK X035 1HA; WUBomic
B) JUIsl MOJIU(PHKAIIMYA MECTa B3aUMOICHCTBHUS PECTPUKTA3 C CyO-
CTpaToM;
r) 18 0T60pa PEKOMOUHAHTOB. N30nk-4
OIK-4 | W60k
N 190onk-4
71 | BekTOp HA OCHOBE ILIA3MU/IbI MPEINOYTHTEIbHEH BEKTOPA HA N Tonk-1
ocHose (parosoii JHK 6;1aronaps: OINIK-1 | U120mk-1
1) GonpIIOMY pa3Mepy; N 30mnk-1
2) MEHBIICH TOKCHYHOCTH,
3) GobIIeii YaCTOTHI BKITFOUESHHMS; N130mk4
4) OTCYTCTBHS TM3HUCA KIETKH XO35MHA. OIIK-4 | U]l60nk-4
NU190rik-4
72 | lIperMylIeCTBO PACTUTEIHLHOIO CHIPbSI, MOJIY4aeMOI0 MpH e
BBIPAMBAHUH KYJIBTYP KIETOK NePel ChIPbeM, NoNySaeMbiM | oo | | H2gii-i
U3 NJIAHTAIMOHHBIX WIW THKOPACTYUINX PACTEHHIA: WBon.
1) Goutblasi KOHIEHTPALUS [IETICBOTO MPOIYKTa; k-1
2) MeHbIIasi CTOMMOCTD;
3) CTaHAapTHOCTH;
4) GoJiee MPOCTOE U3BJICUCHHE LIEJICBOTO POIYKTA. B0k
OIIK-4 | U160mk-4
N 190rxk-4
73 | AyKCHHBI — TEPMUH, I0J KOTOPbIM 00beIMHAIOTCS crienudu-
YeCKHe CTHMYJISAITOPBI POCTa: N1 onk-1
1) pacTHTENbHBIX TKAHEN OIK-1 | U20mk-1
2) aKTMHOMHIIETOB; N 3onk-1
3) KHUBOTHBIX TKaHEH;
4) syGaKkTepHil. OLTK-4 N Bonk-4
NJ160mk-4
74 | Ileab ceKBEeHNPOBAHHUS FT€eHOMA — YCTAHOBJIEHHE: T o
1) pasmepoB remoma OIK-1 | W2omx4

2) nocaeaA0BaTCIIbHOCTH HYKJIICOTUIOB

N30mk-1
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3) conepxanus A-T r) cootHotenus A-T/I'L] nap HyKI€OTHIOB

4) u3sMeHeHHs MeTaboIM3Ma N30mk4
OIIK-4 | U160mK-4
N190rik-4
75 | BHOTEXHOJI0Tus — ITO... 0l
1) uzyuenue OMOJOTHUECKOM aKTUBHOCTH JICKAPCTBEHHOT'O PACTH- Ofti-1
OIIK-1 | U120mK-1
TEJILHOTO CBHIPhS § W B0k
2) WCIIOJIb30BaHKE KYJIbTYP KIECTOK, OaKTepHid, )KUBOTHBIX, pac-
TEHHI, 00CCIIEYMBAIONIUX CHHTE3 CIICIIM(PUUSCKIX BEIIECTB
3) pa3paboTKa HOBBIX JIEKAPCTBEHHBIX ()OPM MPEIaparos ¢ Imo-
MOII[BIO )KUBBIX CHCTEM § B0k
4) u3y4eHrne 3aBUCHMOCTH «CTPYKTypa-3dhdexT» B AeiicTBUY Jie- OTIK-4 | WJ160rk-4
KapCTBEHHBIX CPEJICTB W%k
1) CHHTE3 HOBBIX JICKAPCTBCHHBIX MPENApaToOB U U3YUYEHUE UX
CBOICTB
76 | Tlocjiem0BaTEILHOCTD CTAAMIT OMOTEXHOJIOIHYECKOT0 MpoLec-
ca: HHIOHK-l
1) o6paboTKa 1eaeBOro Mpoaykra, 00paboTKa ChIpbs, pepMeHTa- OIIK-1 | N20mnk-1
s u ouoTpanchopmanus U3 0nk-1
2) ouotpanchopmarus, GpepmenTarysi, 00pabOTKa ChIPhS U IejIe-
BOTO MPOJYKTa
3) ncxomHas 06paboTKa ChIphs, hepMeHTaIMs, GuoTpanchopMa- N 30nk-4
1151, KOHEYHast 06paboTKa IIeJIeBOTO TIPOILYKTA OIIK-4 | U16orik-4
N]190rnk-4
77 | B OHOTEeXHOJIOTHH MOHATHIO «OHO00BHEKT» COOTBETCTBYET CJie-
Aylolee onpeneeHne: N1onk1
1) opranusm, Ha KOTOPOM HCIIBITHIBAIOT HOBBIe BAB OIIK-1 | U120mK1
2) OpraHu3Mbl, BbI3BIBAIOIINE MUKPOOHYIO KOHTAMUHAIIMIO TEX- N30mk-1
HOJIOTHYECKOTO 000pyIOBaHUS
3) bepmMeHT, UCTIOIB3YEMBbIil 11 TeHHO-UH)KEHEPHBIX MPOIIECCOB
4) opranusm, npoayiupyoonuii BAB 1) depMeHT, HCnob3yeMbIii
B JI€YEOHBIX LEJISX W]B3onk-4
OIIK-4 | U160m1K-4
U1%rmnxk-4
78 | OTaIMYNTEILHbIE 0CO0EHHOCTH NPOKAPHOTHYECKON KICTKH: Wlonk1
1) mManblii pazmep OINK-1 | N 20mk1
2) Hanu4Ke sAapa W3
3) HanuuKe CyOKIETOYHBIX OpraHesI N 30mnk-4
4) MHOTOCJIOMHAS KJIETOYHAS CTECHKA OIIK-4 | U/160mk-4
U1%mk-4
79 | IlpokapuoOTHI — 370 ... N 1onk-1
1) kpymHBIE 10 pa3Mepy MHOTOKIIETOYHBIE CTPYKTYPHI, HE CO- OIIK-1 N120mk-1
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JeprKallue OpraHel
2) HeboublIMe KIIEeTKH ¢ nuToruiazmarndeckoi JJHK, xapakrepu-

3yIoIrecss OTCYTCTBHEM OPraHel OIK-4 1 Bon-4
3) HeGOBIIKE KIETKH, OKPY)KEHHBIE PUTHAHOM KJIETOYHOM CTEH- 4 | Wl6oc4
KO, XapaKTEpHU3yIOMIUECS OTCYTCTBUEM OPTaHell U HATMIHEM 1 Bon-4
JHK B nuromiasme
T'eHHAast HHIKEHEPHS — 3TO ...: N1 onk-1
OIIK-1 | U 20mk-1
1) MeTO/1, OCHOBAHHBIIi Ha BBIJCICHUU U KyJTbTUBUPOBAHUH TKa- N3 0mk-1
HEH U KJIETOK BBICIIMX OPraHU3MOB
2) u3MeHeHue nepBudHoi cTpykTypbl JIHK B KOHKpeTHOM y4acT- OIIK-4 U/ B0nk-4
80 | ke, 9TO, B KOHEYHOM CYETE, IPUBOJANT K U3MEHEHUIO (PeHOTHIIA N60onk-4
OMOJIOTUYECKOTO 00BEKTA, UCIIOIB3YEeMOT0 B OMOTEXHOJIOTHYE-
CKHUX TIpoIieccax N30mk-4
3) MeTO/1 CO3/IaHus peKOMOMHAHTHBIX WK rHopuaHbix JJHK OIIK-4 | UT60mk-4
N90rik-4
81 | na3muaa — 370 ...:
1) onpenaeneHHbIN MITAMM KUIIIEYHOHN MaI09YKH, UCTIOIb3YEMbIi N1 omnk-1
TSI OMOTEXHOJIOTUYECKHX 11eJIei OIIK-1 | U120mK1
2) xoubIreoOpasuas mostekyny JIHK - BHEXpOMOCOMHBIN 3JIEMEHT N30mk-1
reHeTHUYeCKON HHPOpMAIUH
3) yuacrok rienr PHK, Hecymmii nHpOpMAIHIO 0 CTPYKTYpE reHa U1 30mK4
T') BUPYC, Pa3MHOXKAIOLIUICS B LIUTOIIa3ME MUKPOOHON KIETKU OIIK-4 | U160mk4
4)JIHK B kieTku O6akTepuii NU9011k4
82 | OT60op TpaHCHOPMHUPOBAHHBIX KJIETOK, COAEPKAIUX PEKOM- U ot
ouHanTHy HK (rudpuanyro niazmuay) npoBoOasT: OIIK-1 | U120mk1
1) TecTupoBaHHEM Ha PE3UCTEHTHOCTD K Pa3IMYHON TeMIepaType U Bomic1
2) TECTUPOBAHHUEM Ha PE3UCTEHTHOCTh K ONPEICICHHBIM aHTH-
OuoTHKaM
3) 10 cOCOOHOCTH OKPAIIMBATHCS TEMATOKCHIMHOM U 30nk-4
4) 10 MOp(HOJOTUIESCKUM MPHU3HAKAM [) TI0 CKOPOCTH POCTa U OIIK-4 | Ulbork-4
Pa3MHOKEHHS U1%rmk-4
83 | OrianunTe/IbHBIE 0COOEHHOCTH IYKAPHOTHYECKOM KJIETKM: N Tonk-1
1) Gonbmoli pasmep OIK-1 | U 20mk1
2) OTCYTCTBHE s1/Ipa na3
3) puruaHas KJIeToyHas CTeHKa N3 0mnxk-4
4) OTCYTCTBHE CYOKJICTOUYHBIX OPraHeIlT OIIK-4 | U160mk-4
U1%mk-4
84 | DykapHoOTBI — 3TO ... N1 omk-1
1) kpymHbIe 0 pa3Mepy MHOTOKIIETOUHbIC CTPYKTYpBI, cogepxa- | OITK-1 | U120mk-1
uye oprasesuisl ¥ xpomocoMuyto JTHK W3 0mnK-1
2) uebounpIme keTku ¢ xpomocomuoi JIHK, xapakrepusyromu-
€Csl OTCYTCTBHEM OPraHells
3) HeOoIbIINE KIIETKH, OKPY)KEHHBIE PHUTHIHOM KJIETOYHON CTEH- W/ B30onk-4
KOMW, XapaKTEPU3YIOLIUECs OTCYTCTBUEM OpraHell U HaTu4ueM OIIK-4 gﬁgom@“
OTIK-4

xpomocomHoit JJHK
4) HeOoNpIINE KIICTKH, OKPY)KEHHbIE MeMOpaHo# u3 (ochoiu-
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85 | Saccharomyces cerevisiae —
1) npokapuotuueckuii anajior E.coli, ABASIOMIMNACSA MOJICIBIO IS o1
M3yUYEHHS KJIETOK YeIOBEeKa OIK-1 | U201
2) sykapuoTrueckuit anaior E.coli, sBJsIFOIIUACS MOIEIBIO IS N B3ommic1
M3YYCHHUS KIIETOK YeJIOBEKa
N30mk-4
OIIK-4 | U160mk-4
N190rik-4
86 | Myranum —93T0 ...:
1) MeTo/1, OCHOBAaHHBI! HA BBIICIICHUHN U KYJbTHBUPOBAHUN TKa-
HEH M KJIETOK BBICIIUX MHOTOKJICTOYHBIX OPTaHH3MOB U okt
2) m3meHeHue nepBu4HON cTpykTypsl JIHK B KoHKpeTHOM ee | OMIK-1 | U T20mK-1
ydacTke, 49TO, B KOHEYHOM CYeTe, NPHUBOJWT K H3MEHEHUIO U Bomk-1
¢eHotuna  OuoOJIOTUYECKOTO  OOBEKTa, HUCIOJB3YEMOTO B
OMOTEXHOJIOTMYECKHX TpoIeccax
3) MeTO/1 co3/IaHusl peKOMOMHAHTHBIX WK rHOpuaabix JTHK
N Bonk-4
OIIK-4 | U160omnk-4
N 190onk-4
87 | KinerouHnasi mHKeHepus — 37O ...: N 1omk-1
1) MeTo1, OCHOBAaHHBIN Ha BBIJICIICHUU U KYJbTHBUPOBAHUH TKa- OIIK-1 | U120mk-1
HEW M KJIETOK BBICIIMX MHOTOKJIETOYHBIX OPraHU3MOB N30mk-1
2) u3MeHeHue nepsuaHoi cTpykTypsl JIHK B KOHKpeTHOM ee
y4acTKe, 4TO, B KOHEYHOM CYeTe, IPUBOUT K U3MEHEHUIO (PEeHO-
THIIa GUOJIOTHYECKOTO 00BEKTA, UCIIOJIB3YEMOT0 B OMOTEXHOJIO- N30nk-4
THYECKUX MPOIeccax OIIK-4 | U160mk-4
3) METO/1 CO3/IaHus PEKOMOMHAHTHBIX Wi rHOpuaabix JJHK 19014
88 | IIpouecc U3roToBJIeHUSI T€HHO-HHKEHEPHBIX MPeNapaToB
BKJIIOYAET:
1) konpoBaHKe reHa YeI0BeKa, OTBETCTBEHHOTO 33 CHHTE3 HE00- Alllomec
OIIK-1 | U20mk-1
XOJUMOTO MPOIYKTa Mok
2) Moan(HUKAINIO TEHETHYECKOTo armnapara 00JbHOTO IS YBEIIH-
YyeHusi OMOCHHTE3a HEOOXOIMMBIX MTPOYKTOB
3) BHEIpeHnEe MUKPOOHOI KiIeTku ¢ pekomOunanTHoi JTHK B
OpraHu3M YeJoBeKa
4) KyIbTUBHPOBAHUE U BBIICICHHE MHUKPOOHBIX KJIETOK C PEKOM- W]B3ork-4
ounanTHBIME JITHK OIIK-4 | W]6onk-4
1) BHEJIPEHHE YEJIOBEYECKOTO I'eHa B MJIa3MUy MUKPOOHOM KIIeT- N0k
KU
89 | TpedoBanus k BekTopam /JIHK:
1) oTcyTcTBHE CaiiTa PECTPUKIIMH, B KOTOPBIHA OCYIIECTBICHA "
BCTaBKa Alomes
5 OIIK-1 | U120mnk-1
2) OoJIBIION pa3Mep "
H3omk-1

3) BupoCcHenu(pUIHOCTD
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4) HaJINYUC CCIICKTUBHLIX T'CHCTUYCCKUX MAPKCPOB JISI UACHTHU -

(UKaUU PEIUITUEHTHBIX KIETOK, HECYIINX PEKOMOMHAHTHYIO N3 orxk-4
I[HK OIIK-4 H,Z[6OHK-4
N0k
90 | Crioco0ObI BBeIeHHSI KJIOHMPOBAHHBIX I'€HOB B COMAaTHYECKHE N Tonk-1
KJIETKH: OIIK-1 | U20mk-1
1) MUKPOUHBEKIHH NB30nk-1
2) C MOMOIIIbIO XMMHYECKHX PEarcHTOB, H3MEHSIIOIINX MPOHHIIA-
€MOCTh MEMOpaH § U Bonk4
3) C MOMOIIIBIO TMTOCOM, «TEHEH» SPUTPOLHTOB } OIIK-4 | U160k
4) sKCTpaKopHopabHOW 00pabOTKO# XPOMOCOM OaKTepHaIbHOMN U 90r1k4
KIICTKH
91 | IlpeumyuiecTBa OMOTEXHOJIOTHYECKOr0 MPOM3BOACTBA OPra-
HUYECKHMX MPOAYKTOB Nepel XMMUYeCKUMHM MEeTOAaMU CUHTe- W/Tlomca
- OIIK-1 | U120nk-1
1) CHHTE3 1I€JIEBOr0 MPOAYKTa B BUE CIIOKHONU CMECH NBonk-1
2) HecTeU(pUIHOCTD
3) HE3HAYUTEIbHBIN BBIXO/I IIEJIEBOTO MPOIYKTa B0k
4) BO3MOKHOCTh IMOJTy4CHHSI YHCTHIX H30MEPOB OIK-4 | WT6omx4
NO0mx-4
92 | IlpupoaHble CLIBOPOTKH BHOCSAT B MUTATEIbHBIE CPE/IbI C Iie-
JbIO: N1 onka
1) nouepkaHust OCMOTHUUYECKOTO JABIICHUS B KIIETKE OIIK-1 | U20mk-1
2) mpeoXpaHeHus KJIETOK OT MOBPEXKICHUS NJ130mk-1
3) YCHJICHHUS SHEPTeTHUECKHUX MPOIECCOB B KIIETKE
N3 ork-4
OIIK-4
N/160r1k-4
N]190rik-4
93 | Heb cTepuIM3alMU TEXHOJOTHYECKOT0 BO3IyXa: 70
OIK-1
1) pa3 eHre OaKkTepuaIbHBIX CITO
) paspym P P OTK-1 | W20k
2) ctabuin3alys Ka4eCTBEHHOTO U KOJMYECTBEHHOTO COCTaBa 3
OIK-1
3) obecrieyeHne IbIXaHuss MUKPOOPraHU3MOB-0H000BEKTOB
N130mk-4
OIIK-4 | U160mk-4
N 90rik-4
94 | Io xapakTepy KyJIbTHBHPOBAHHS NPOAYIIEHTa OMOCHHTETH- N Tonk-1
YeCKHii Mpolecc MmoapasaesiioT Ha: OINK-1 | U120mk-1
1) mepuoauYeCcKuii, MOJYHEPHOANIECKUH, HEMPEPBIBHBIN, OTHEM- N/ B30onk1
HO-JOJIMBHOM
2) MOBEPXHOCTHBIN U TITyOMHHBIN NJ30mk-4
OIIK-4 | U160mk-4

N 190mk-4
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95 | Ha ckopocTh pa3sMHOKEHHSI MHKPOOPTaHH3MOB-01000bEeKTOB It
B 00JIb1IIEH CTeeHHu BJIMSET: Aloni
. OIIK-1 | U20mk-1
1) TemniepaTypa KyJIbTypajlbHOM CPE/IbI I3
2) CTeleHb adpalluy CPEJIbl Adomea
3) KOHIIEHTpAIHS JUMHUTHPYIOIIETO CyOcTpara
4) pH cpenpt
N30mk-4
OIIK-4 | Ul60omk-4
N190rik-4
96 | Bropu4yHble MeTA00JUTHI CHHTE3HPYIOTCH (B 0OJIbIIEM KOJIH- U1 onk-1
YecTBe): OIK-1 | U120mx1
1) B nar-gase; U B0mk1
2 .
3 e sopaors o Mo
P > OIIK-4 I/II[601'[K.4
4) B dase 3aMeUIEHHOTO POCTa; W19
97 | Iepuoanueckoe no0aBiieHne CyoCTPATA IPUBOIUT: N Tonk-1
1) x ynnuHeHuto nar-ghassi OIIK-1 | U20nk1
2) K yUTMHEHHUIO (ha3bl OTMUPAHUS N/ B3onk1
3) K YKOPOYCHHUIO (a3bl OTMUPAHHSI W13 0mk-4
4) X yUTMHEHHIO SKCIIOHEHIIHATLHON (ha3bl OIIK-4 | U160mK-4
N 90rk-4
98 | Ilesib CcTepMIIM3ALMM NHTATEILHBIX CPE/: NTonk1
1) paspymenue GaKTEpHANBHEIX CIIOP OIK-1 | MJ120mk4
2) ctabuin3aliys Ka4eCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa
N Bormk-4
3) obecrieyeHne IbIXaHus MUKPOOPraHU3MOB-0H000BEKTOB OIIK-4
N 160r1k-4
99 | Crmoco0bI cTepuim3anuu GUILTPOB, IPUMEHSIEMbIX IJIsI N Tonk-1
OYHMCTKH TEXHOJIOTHYECKOI0 BO3AyXa: OIIK-1 | U120mk-1
1) narpeBanue N30mk-1
2) 06paboTKa TOpSYMM IIapOM N/ 3omnk-4
3) paamais B MajbIX 033X OIIK-4 | U160mk-4
N 90rx-4
100 | IInTaTeabHbIE CPeIbl CTEPUIUZYIOT: N1 onk-1
1) HACBILICHHBIM [TAPOM OIIK-1 | U120mK1
2) obydeHHeM U Bonk1
3) pamuanuei B MajbIX J103axX M Bonka
4) 06pabOTKOI aHTUCENITUKAMHU OIK-4 | W60k
W 190mk-4
5.3.2.2. Bonpochl 17151 YCTHOT0 ONPoOca
Ne Conepsxanne Komne- HUJIK
B TeHUUA
N 1onk-1
OIIK-1 W120mnk-1
1 | TpeGoBanust K MUTATENLHON Cpejie N 3omk-1
W/130mk-4
[1K-4
© N T60mKk-4
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N 190rik-4

MomnekynsipHast HOIOTHs KaK OCHOBA
T€HHOM MH)KEHEPUH

OIlK-1

N 1omk-1
N20mk-1
N30mk-1

OIIK-4

N30mk-4
N160rmk-4
N 19rmk-4

OCOOGEeHHOCTH TPAHCKPHUIIIIUH Y DYKaPHOT

OIlK-1

N 1omk-1
N 20mk-1
N 30rk-1

OIIK-4

N30mk-4
N160rmk-4
N190rik-4

Wcnonp30BaHWE  METOMOB iN Vitro B
CEJIbCKOXO3IMCTBEHHOW OMOTEXHOJIOTHH.

OIlK-1

U lonk-1
HHZOHK-l
HI[3OHK-1

OIIK-4

N/ 3ornk-4
N 60rk-4
N 190ork-4

JlokazaTenbCTBO TOTHIOTEHTHOCTH OT-
JETBHBIX U30JTUPOBAHHBIX KIIETOK.

OIlK-1

U lonk-1
U 20mnk-1
NBonk-1

OIIK-4

N/130rk-4
NU/160rk-4
NU190rk-4

TpeGoBanusi,  TpexbsSBISIEMBIC  TIPH
poBeAeHUH paboT in Vitro.

OIIK-1

N 1omk-1
N120mk-1
N/130mk-1

OIIK-4

N 3ork-4
W60k
N 90rik-4

TpebGoBanusi k 000pyIOBaHKIO Jabopa-
TOPHIi 10 OMOTEXHOJIOTHUH PACTCHHI

OIIK-1

WU 1omk-1
N120mk-1
N/130mk-1

OIIK-4

W/130mnk-4
W 160mk-4
W9%ormk-4

"Crapas 1 HoBast" OMOTEXHOJIOTHSI.

OIIK-1

U 1omnk-1
N20mk-1
N3 0mk-1

OIIK-4

WN/130mk-4
N 160rx-4
W 190rmk-4

BuoTexHonorus u odmactu ee IMPUMCHC-
HU.

OIIK-1

U 1omnk-1
NJ120mk-1
N3 0mk-1

OIIK-4

W/130mk-4
W/160mnk-4
N/190mnk-4

10

CenbCcKkoxo3saiicTBeHHass OMOTEXHOIOT U

OIIK-1

N 1omnk-1
N20mk-1
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N30mk-1

OIIK-4

N30mk-4
N160rmk-4
N190rik-4

11

KynpTypa KIIeTOYHBIX CYCIIEH3UM.

OIlK-1

N 1omk-1
N 20mk-1
N30rk-1

OIIK-4

N30mk-4
N160rmk-4
N190rik-4

12

@OUTOrOPMOHBI B TEXHOJIOTHH in Vitro.

OIlK-1

U lonk-1
HHZOHK-l
HI[3OHK-1

OIIK-4

N30mk-4
N160rmk-4
N190rik-4

13

TOTUIIOTEHTHOCTh PACTUTEIBLHON KIIETKU
KaK OCHOBa METOJa KyJbTUBHUPOBAHUS in
vitro.

OIlK-1

U lonk-1
U 20mnk-1
NBonk-1

OIIK-4

N/ 3ornk-4
N 60rk-4
N 190rk-4

14

Perenepanus pacTeHHil B TEXHOJOTHH N
vitro

OIIK-1

U 1omk-1
N120mk-1
N/130mk-1

OIIK-4

WU/130rk-4
N /160rk-4
NU190rk-4

15

Opranuzanus padoT 10 BBIPAIIMBAHUIO
pacTeHul in vitro.

OIIK-1

WU 1omk-1
N120mk-1
N/130mk-1

OIIK-4

WN/130mnk-4
W/160rk-4
N 904

16

MeTo/bl CTEpUITU3AIINK TIPU IPOBEICHUN
pabor in vitro

OIIK-1

U 1omnk-1
NJ120mk-1
N3 0mk-1

OIIK-4

W/130mnk-4
W 160mx-4
N190mnk-4

17

Oco0OCHHOCTH pereHepali pacTeHuil B
KyJbType in Vitro.

OIIK-1

U 1omnk-1
NJ120mk-1
N3 0mk-1

OIIK-4

N30mk-4
W/160mnk-4
N 1%0rmk-4

18

Co3nanune pexomOunantHeix JIHK wu
"6ubnnoTeK" reHoB.

OIIK-1

N 1omnk-1
N20mk-1
N30mk-1

OIIK-4

W/130mk-4
N/160mk-4
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N 190rik-4

19

Mertop! in VItro uist 0310pOBIICHUS pac-
TEHUM.

OIlK-1

N 1omk-1
N20mk-1
N30mk-1

OIIK-4

N30mk-4
N160rmk-4
N190rik-4

20

Coznlanue TpaHCT€HHBIX pacTEHUI.

OIlK-1

N 1omk-1
N 20mk-1
N 30rk-1

OIIK-4

N30mk-4
N160rmk-4
N190rik-4

21

[IpoGnembl CIOB30BaHUS TPAHCTEHHBIX
pacTeHui.

OIlK-1

U lonk-1
HHZOHK-l
HI[3OHK-1

OIIK-4

N/ 3ornk-4
N 60rk-4
N 190ork-4

22

BekTopsl B TeHHOM HHKEHEPUU

OIlK-1

U lonk-1
U 20mnk-1
NBonk-1

OIIK-4

N/130rk-4
NU/160rk-4
NU190rk-4

23

MexaHu3m 00paTHOM TPAHCKPHUTIITUN

OIIK-1

N 1omk-1
N120mk-1
N/130mk-1

OIIK-4

WN/130mnk-4
W/160ork-4
N19%rmk-4

24

Tpancdopmarms y pacTeHHI

OIIK-1

WU 1omk-1
N120mk-1
N/130mk-1

OIIK-4

W30mk-4
W/160mnk-4
W9%ormk-4

25

3KCHpCCCI/I$I I'CHOB.

OIIK-1

U 1omnk-1
N20mk-1
N3 0mk-1

OIIK-4

N30mk-4
N 160rx-4
W 190rmk-4

26

Brigenenue u KIIOHMPOBAHUEC I'CHOB.

OIIK-1

U 1omnk-1
NJ120mk-1
N3 0mk-1

OIIK-4

W/130mk-4
W/160mnk-4
N/190mnk-4

27

PereHepauml paCTeHI/Iﬁ N3 MCPUCTEM.

OIIK-1

N 1omnk-1
N20mk-1
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N30mk-1

OIIK-4

N30mk-4
N160rmk-4
N190rik-4

28

Nunykuus crosioHo- U KiyoHeoOpa3oBa-
HUS y KapTtodens in vitro.

OIlK-1

N 1omk-1
N 20mk-1
N30rk-1

OIIK-4

N30mk-4
N160rmk-4
N190rik-4

29

OCHOBHBIE 3Tanbl TEXHOJIOTHHA 0310POB-
JIEHHOTO KapTodens

OIlK-1

U lonk-1
HHZOHK-l
HI[3OHK-1

OIIK-4

N30mk-4
N160rmk-4
N190rik-4

30

CocTaB OCHOBHBIX TUTATEIIHFHBIX cpea.

OIlK-1

U lonk-1
U 20mnk-1
NBonk-1

OIIK-4

N/ 3ornk-4
N 60rk-4
N 190rk-4

31

YCcKOpeHHOE pa3MHOXKEHHE O3II0POBIICH-
HOTO KapToders.

OIIK-1

U 1omk-1
N120mk-1
N/130mk-1

OIIK-4

WU/130rk-4
N /160rk-4
NU190rk-4

32

«3enenasy OMOTEHOJIOI U

OIIK-1

WU 1omk-1
N120mk-1
N/130mk-1

OIIK-4

WN/130mnk-4
W/160rk-4
N 904

33

[IpuroroBiieHre MaTOYHBIX PACTBOPOB 110
Mypacure-Ckyry.

OIIK-1

U 1omnk-1
NJ120mk-1
N3 0mk-1

OIIK-4

W/130mnk-4
W 160mx-4
N190mnk-4

34

[TomyyeHne MHKpOKIyOHEH KapTodens
in Vitro ¥ UX HMCIOJIb30BaHUE B 3JIUTHOM
CEMEHOBO/ICTBE.

OIIK-1

U 1omnk-1
NJ120mk-1
N3 0mk-1

OIIK-4

N30mk-4
W/160mnk-4
N 1%0rmk-4

35

TexHuka BbIYIIEHEHUS BEPXYIIEUYHON Me-
pHUCTEMBI KapTo(es.

OIIK-1

N 1omnk-1
N20mk-1
N30mk-1

OIIK-4

W/130mk-4
N/160mk-4
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N 190rik-4

N1 onk-1
OIIK-1 N20mk-1
MUKpOYEpEHKOBAHHUE PACTEHUI KApTO- N30mnk-1
(beﬂﬂ. HI[3OHK-4
OIIK-4 N160rmk-4
N190mnk-4

36

N1 onk-1
OIIK-1 N1 20mnk-1
CXeMBI MPOU3BOJICTBA O30POBJIEHHOTO N30mnk-1
KapTo (1)6.]'[5{ . I/II[3 OIlK-4
OIIK-4 N160r1k-4
N 19rmk-4

37

NTonk1
OIIK-1 N 20mk1
Crepunusanus Ipy OpoBeAeHUU paboT in N 3onk-1
vitro. HH3OHK-4
OIIK-4 NJ16011K-4
N19rnk-4

38

Nlonk1
OIIK-1 N20mk-1
OCOOEHHOCTH TIPUIOTOBIIEHUS ITUTATENb- N/ B3onk1
HBIX CpeJ. N3 0mxk-4
OIIK-4 NJ160mKk-4
NU190rk-4

39

N 1onk-1
OIIK-1 N20mxk-1
N3omk-1
N 3ork-4
OIIK-4 160114
N 90rik-4

40 | MukpodepeHKOBaHHE Y paCTCHUM

5.3.2.3. 3agaum 1Jisi IPOBEPKH YMEHHUI U HABBIKOB (HE ITPEIyCMOTPEHBI. )
5.3.2.4. Tlepeuenb TeM pedepaToB, KOHTPOJILHBIX, pacueTHO-TpaguIeCKUX padoT
(He npeaycMoTpeHbI)

5.3.2.5. Bonpocsl 1151 KOHTPOJIbHOM (pacueTHO-rpaduyeckoii) padoThl
(He nmpexycmoTpeHsbl).

5.4. CucremMa oLleHUBAHUA JOCTHIKEHHUA KOMIIETEHI[H I

5.4.1. OueHka A0CTHKEHUS] KOMIIETEHIMIi B X0/1e MPOMEKYTOYHOM aTTecTAlMU

OIIK-1 — cnoco0eH pemaTh THIOBBIE 32/1a4H NPO(ecCHOHATBLHON 1eATeJbHOCTH Ha OC-
HOBe 3HAHMI OCHOBHBIX 3aKOHOB MaTeMATHYECKHX, €CTEeCTBEHHOHAYYHBIX M 00mie-
npogeccHoOHANBHBIX TUCHHUILVINH ¢ IPUMEHEHHeM HH(OPMAaLMOHHO-KOMMYHHUKA-
HHMOHHBIX TEXHOJIOTHH.

Wupukaropsl noctwkenus komnerenmn OIMK-1 Howmepa Bonipocos

Kon \ Conepxxanue K 3a4eTy
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3HaeT OCHOBHBIC 3aKOHBI MAaTEMAaTUYECKUX, €CTECTBE-
HOHAYYHBIX U 0OHIenpOo(eCCUOHATBHBIX JUCIUIUINH,
HEOOXOIMMBIX UIsl PENICHUs THIOBBIX 3a7ad B 00ma-
CTH arpOHOMUU

N 1onk1

1-20

YMeeT uCIob3yeT 3HaHUSI OCHOBHBIX 3aKOHOB Mare-
MaTUYECKUX M E€CTECTBEHHBIX HAyK I PEIICHHS
CTaHJIAPTHBIX 33729 PO(HECCUOHATLHOU JESITeIBHO-
CTH

N20mk-1

1-20

Pemaer TunoBble 3a1aun npodeccuoHaIbHON AesTeNb-
HOCTHM Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB Marema-
TUYECKMX U €CTECTBEHHBIX HAayK C NMPUMEHEHHEM HH-
(hopMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

I/II[3 OIIK-1

1-20

OIIK-4 - cnioco0eH pean30BbIBATH COBPEMEHHbIE TEXHOJIOTMU U 000CHOBBIBATH

UX IPUMEHeHHe B IPo(ecCHOHAILHOM e TeJIbHOCTH

WNunukatopsl noctmwkenus: komrereniuu OITK-4

3HaeT COBpEMEHHbIE TEXHOJIOTHH B MPO(eccroHallb-
HOU JIEATEIBbHOCTH, 3HAET TEXHOJOIUU BO3/IEIbIBAaHUS
CENBCKOXO35MCTBEHHBIX KYJIBTYP B OTKPBITOM H 3a-
KpPBITOM I'PYHTE

N/ B3onk-4

1-20

YMmeer 0O0OCHOBBIBaTh NPUMEHEHHE COBPEMEHHBIX

N 60rk- o N
Hbonic4 TEXHOJIOTHil B MPO(eccnoHalbHOM 1eATeNbHOCTH

1-20

Peanusyer coBpeMeHHbIE TEXHOJOTUH B IpPO(deccHo-

MN90nx- -
Hdork-4 HAJBHOM JIESTETHHOCTH

1-20

5.4.2. OueHKa J0CTHKEHHUsI KOMIIETEHI[HIi B X0/Ie TEKYIIero KOHTPOJIsI

OIIK-1 — cnoco0eH pemiaTh THUNOBbIE 3aJa4d NMPo¢ecCHOHAILHON 1eATeJJbHOCTH Ha OC-
HOBe 3HAHMII OCHOBHBIX 3aKOHOB MAaTeMAaTHYeCKHUX, €CTeCTBEHHOHAYYHBIX M 00uIe-
npogeccHoHANbBHBIX JUCHUILVINH ¢ NPUMEeHeHHeM HH(OPMAIMOHHO-KOMMYHUKAIIU-

OHHBIX TEXHOJIOTHIA.

HNunukatopel noctmwkenus kommereniuu OITK-1

Kon Conepxxanue

Howmepa Bomnpocos
K 3a4eTy

3HaeT OCHOBHEIC 3aKOHBI MaTEMaTHYCCKHX, €CTECTBC-
HOHAY4YHbIX U 06IHerO(1)eCCI/IOHaJ'IBHBIX JUCHUITIINH,
HeO6XOI[I/IMI>IX JJI1 pCHICHHA THIIOBBIX 3a/1a4 B o0a-
CTH aIrpOHOMMHH

WU 1omnk-1

1-40

YmMmeet HCIIOJIB3YCT 3HAHWA OCHOBHBIX 3dKOHOB MaTe-
MAaTUYCCKUX W CCTCCTBCHHBIX HAYK JUIA PCHICHUA
CTaHAAPTHBIX 3aJ1a4 HpO(i)eCCHOHaHLHOI;'I JACATCIIBHO-
CTH

N]20mk-1

1-40

Pemaetr TumoBsle 3amauu HpO(i)CCCI/IOHaJ'IBHOI\/’I ACATCIIb-
HOCTH Ha OCHOBE 3HAaHHMM OCHOBHBIX 3aKOHOB MaTeMa-
TUYCCKUX N CCTCCTBCHHBLIX HAYK C NPUMCHCHHEM HWH-
(I)OpMaI_[I/IOHHO'KOMMYHI/IKaLII/IOHHHX TEXHOJIOT Ui

N]30mk-1

1-40

OIIK-4 — cnocoGeH peain30BbIBATH COBPeMEeHHbIe TEXHOJIOTHH M 000CHOBBIBATH UX NMPHMe-

HeHHe B PO ecCHOHAIBbHOM eI TeJTbHOCTH

WNunukaTtopsr noctmxenus komnerenmu OITK-4

3HaeT COBPEMEHHbIE TEXHOJOTMU B IMpOodeccHoHalb-
HOM JESTENBbHOCTH, 3HAET TEXHOJOTUU BO3JIENBIBAHUS
CEJIbCKOXO35MCTBEHHBIX KYJIbTYpP B OTKPBITOM H 3a-
KPBITOM TpYyHTE

N3 0mk-4

1-40
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16 YMmeer 0OOCHOBBIBATH TMPUMEHEHHE COBPEMEHHBIX 1-40
OIIK-4 TEXHOJIOTHH B MPO(ecCHOHALHON e TEIbHOCTH
Peanusyer coBpeMeHHbIE TEXHOJOTHUH B Ipodeccuo-
N 9%nk-a . 1-40
HAJIBHOM €SI TENBbHOCTH

6. YueOHO-MeTOAMYeCKOe U UHPOPMALIMOHHOE o0ecTiedyeHHe TUCIUIINHBI

6.1. Pekomenayemas Jqureparypa

bubnunorpaduueckoe onucanue

Twun n3nanus

Bun yuebHoit
JIUTEPaATyphl

I'eneruka. Ilox pen. A.A. XKyuenko, M.: KomnocC,2004,
480 c.

VYuebuoe

OcHOBHAasA

CenbCKOXO3MCTBEHHAsE OMOTEXHOJIOTHS | YYCOHUK s
CTYJCHTOB BY30B, OOyJarOIIMXCs IO C.-X., €CTECTBEHHO-
Hayd. W TIeJ. CICIHUATBHOCTSAM W MAaruCTepCKUM Ipo-
rpammam / B. C. llleBenyxa [u ap.] ; mox pen. B. C. lle-
Benyxu .— M3a. 2-e, mepepab. m mon. — M. : Beicm.
mk., 2003 .

Yuebuoe

OcHoBHas

2. KyzuenoB B. B. MonekynsipHO-TeHeTHYECKHE U OHO-
XAUMUYECKAE METOJIBI B COBPEMEHHON OMOJIOTHH pacTte-
Hult [DnexkTpoHHbIN pecypc] / moxa pen. Bia.B. Ky3ueno-
Ba, B.B. Ky3nenoga, I'.A. PomanoBa. — 2-¢ u3z. (9:1.).
— DOnekrpoH.TekcToBbie naH. (1 daiin pdf : 498 c.). —
M. : BUHOM. Jla6opatopust 3nanuii, 2015. — (Mero-
11 B Ononorun). ISBN 978-5-9963-2659

MeTtoanueckoe

JlonoHUTENbHAS

Kusimko H.B. OcHOBBI cenbCKOX03SHCTBEHHONW OMOTEX-
HOJIOTUH: y4e0.1ocobue AJisi CTyJIeHTOB OYHOM M 3a04-
HOM QopMm 0O0ydyeHHs HampaBJICHUH MOJATOTOBKU
110400.62 Arponomus, 110900.62 TexHoJsiorus npous-
BOJICTBAa U NepepabOTKU CeIbCKOXO3UCTBEHHOM Mpo-
TYKIUU [DJIEKTPOHHBINA pecypc] : yueOHOe mocodune. —
OnektpoH.naH. — Yccypuiick : Ilpumopckas ['CXA
(ITpumopckasi rocyaapcTBEHHAs! CENbCKOX03SIICTBEHHAS
akagemusi), 2014. — 111 c. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=70633

MeTtoanueckoe

JlonomHUTENbHAS

lenxynoB, Cepreit HukonaeBuu.l'eneTnueckas mHxke-
Hepusi: yueOHoe TmocoOue uis CTYICHTOB BY30B,
oOyyaromux- cg1 1o HamnpasieHuto "buonorus" wu
crenuanpHOCTIM  "buorexnomorusa", "buoxumusg",
"T'enetuxa", "Mukpo- 6uonorus"/ C. H. llenkyHoB :
yueOHoe nocoOue Juis CTYAEHTOB BY30B, 00y4aromuxcs
no HanpasieHuto "buonorus" u cnenuambHOCTIM
"broTexnomorus", "buoxumus", "I'eneruka",
"Mukpoouomnorus" / C. H. lllenkynoB .— 3-¢ u3n.,
ucnp. u gon. — Hosocubupck : Cub. yHHB. H3A-BO,
2008 .— 514 c.

Metoanueckoe

JlonosHUTENbHAS

ArpapHas Hayka

Ilepuonnueckoe

BecTHHK pOCCUICKOM CEITBCKOXO3SIMCTBEHHOW HAYKH

Ilepnonnueckoe



http://e.lanbook.com/books/element.php?pl1_id=70633
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8 | Hoctmwxkenus Hayku u TexHuku AIIK [Meproauueckoe
buorexnonorus [Onexrponnsiit pecype| : Teopernue-
CKUH U HayyHO-TIPAaKTUYECKHH >KypHald.— OJEKTPOH-
9 HbIN kypHain .— Mocksa : HULI, 2020 .— 3arnaBue ¢ "
.. | Tlepromuueckoe
TUTYJIBHOTO dKpaHa .— DJEKTPOHHAs BEPCHs MeYaTHOMN
nyonukaun .— CBoOoHBIN HocTyn u3 cetu HTepHeT
.— Texcrosiii daitn .— Adobe Acrobat Reader 4.0.
OCHOBBI ~ OMOTEXHOIOTMM  [DIEKTPOHHBIA  pecypc|
MCTOJUYCCKUEC YKa3aHUs IO OpraHHU3alun CaMOCTOSITEIbHON
paboTel  oOydaromuxcs 1o  HampamieHuto  35.03.04
10 | «ArpoHOMusD» / BOpOHEKCKUH TOCYIapCTBEHHBIA arpapHbIi
yauBepcurer ; [coct. T. I'. Bamenko] .— DmexkTpoH.
tekctoBbie naH. (1 ¢aitnm : 337 KO) .— Boponex
BopoHexckuil TocyJapCTBEHHBIM arpapHblid YHUBEPCHUTET,
2020 .— 3ammaBHe ¢ THTYIBHOIO DJKpaHa .— Pexum
JocTymna: JUISL ABTOPHU30BaHHBIX Moab30BaTeei —
TexcroBbiit ¢aitn .— Adobe Acrobat Reader 4.0 .—
<URL:http://catalog.vsau.ru/elib/metod/m155940.pdf>.
11 | Poccuiickas CeIbCKOXO3SIICTBEHHAsI HayKa [Meproauueckoe
12 | Cenekiusi, CEMEHOBOACTBO M T€HETHKA [Tepuoaunueckoe
13 | CenbCKOXO3SHCTBEHHAS] OUOJIOTUS [Mepuommueckoe
6.2. Pecypcol cetu UnTepHer
6.2.1. DjeKTpoHHBIE OUOJIMOTEYHbIE CHCTEMBI
Ne HazBanue Pa3smenienne
1. | OBC «Jlaub» http://e.lanbook.com
2. | OBC «Znanium.com» http://znanium.com
3. | OBC «HarmonansHsii mudposoii pecype «PYKOHT» | http://rucont.ru/
4. | Hayunas snexkrponnas oubmuoreka ELIBRARY.RU | wwwe.elibrary.ru
5. | HanmonansHas snexrponHas oubauorexa (HOb) http://H306.pd/
6. | Dnexrponnbie nHGopMaIoHHbBIE pecypcsl DT BHY http://www.cnshb.ru/terminal/
IHCXBb (TepMuHan yaajieHHOTO JOCTYIIA)
7. | CnpaBounas npaBoBas cuctrema Koncymnprantlnroc B UnTpacetu
8. | CmpaBounas I[IpaBoBas Cucrema Koncynbrantllntoc B HUutpacern
(menoBble Oymaru, CielIMaNbHBINA BBITYCK)
9. | DnexTpoHHBIH eproarUeckuii cpaBouHuk «Cucre- | B MHTpacetu
ma-I'apanT»
10. | TTonuTemarnyeckas pedepaTUBHO- B NnTpaceru
oubnuorpaduueckas u HaykomeTpuueckas (oubnmo-
MeTprueckas) 6a3a manusix Web of Science komma-
uuu Clarivate Analytics (Scientific) LLC (BJ] Web of
Science)
11. | Tlonutematuyeckas pedeparuBHas u HaykomeTpuue- | B UHTpacetn
ckas 6as3a JaHHBIX U3aaTeapCcTBa Elsevier Scopus
12. | OPAUT http://www.biblio-online.ru/
13. | IPRbooks http://www.iprbookshop.ru/
14. | Onexrponnas 6ubnmoreka BT AY http://library.vsau.ru/
Mexnynapoanas 0a3a JaHHBIX Ha caiite LleHTpais-
15. | HO#t HAyYHOM CETBCKOXO3ANUCTBEHHOM OMOIHOTEKH http://www.cnshb.ru/f_t_jour.shtm

PACXH

6.2.2. llpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALMOHHBIE CUCTEMBbI



http://catalog.vsau.ru/elib/metod/m155940.pdf
http://e.lanbook.com/
http://znanium.com/
http://rucont.ru/
http://www.elibrary.ru/
http://www.cnshb.ru/terminal/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://library.vsau.ru/
http://www.cnshb.ru/f_t_jour.shtm
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HasBanue

Anpec noctymna

E,Z[I/IHEUI MCKBCIOMCTBCHHAA I/IH(i)OpMaI_II/IOHHO—
CTaTU-CTUYCCKasa CUCTEMA

https://fedstat.ru/

baza nanHbIX okazatesneil MyHUIIUIATBLHBIX 00-
pa3oBaHUit

gks.ru/free_doc/new_site/bd_munst/munst.htm

baza manaeix PAOCTAT

http://www.fao.org/faostat/ru/

[loprast OTKpBITEIX JaHHBIX PD

https://data.gov.ru/

[TopTan rocynapCTBEHHBIX YCIyT

https://www.qgosuslugi.ru/

Enunas nadopmarmonnas cucrema B cepe 3a-
KYIIOK

http://zakupki.gov.ru

OnextpoHHbIH cepcBuc "IIpo3paunbiii GusHec"

https://pb.nalog.ru

I'AC P® "[IpaBocynue"

https://sudrf.ru/

CripaBouHas mpaBoBasi cuctema [ apanar

http://www.consultant.ru/

10

CrnpaBouHas npaBoBas cuctema KoHcynbTaHT
[Tmroc

http://ivo.garant.ru

11

[Tpodeccronansubie cripaBouHbIe cUCTeMbI «Ko-
JEKC»

https://Texakcmnepr.caiit/sistema-kodeks

12

Pocpeectp: [1yOnmunas kagacTpoBas KapTa

https://pkk5.rosreestr.ru/

13

denepanbHasi rOCYIapCTBEHHAS CHCTEMA TEPPH-
TOPHATLHOTO TTTAHUPOBAHHMS

https://fgistp.economy.gov.ru/

14

CTPOMKoucymbTant

http://www.stroykonsultant.ru/

15

ArpapHas poccuiickas ”HGOPMaIMOHHAS CUCTE-
Ma.

http://www.aris.ru/

16

NudopmanmonHas cucteMa o ceabCKOX03siii-
CTBEHHBIM HayKaM U TEXHOJIOTHSIM

http://agris.fao.org/

6.2.3. CaiiTbl 1 HH(pOPMANIMOHHBbIE OPTAJIbI

1. | Bce TOCTn http://vsegost.com/

2. | Poccuiickoe x03sicTBO. CenbX03TEXHHKA. http://rushoz.ru/selhoztehnika/

3. | ArpoHoMuyeckuii mopTana-caiT o cenbckom | http://agronomiy.ru/
xo3siicTBe Poccuu

4. | ArpOHOMHYECKHIA IOPTAT «ATPOHOM. http://www.agronom.info/
Nudo»

5. | Odpunuanbuerii caldlt MuHHCTEpCTBA http://www.mnr.gov.ru
MPUPOIHBIX PECYPCOB M KOJOTUU PD

6. | OdurmansHerii caiit @eaepanpHoil cmyx0bl | http://www.control.mnr.gov.ru
10 HAJ30PY B cepe MPUPOI0TOIb30BaHUS

7. | ba3a maHHBIX Ui cOOpA U MPEICTABICHUS http://cnshb.ru/aw/russian
HH(OPMALIHMH TI0 CETbCKOX03SIHCTBEHHBIM
YUPSIKICHUSIM U HAYYHBIM YUPEKICHUAM
arpapHoro mpoQuIIst

8. | Poccuiickuii peroHaNbHbINA dKoOorHYecKuid | http://www.rusrec.ru

1eHTp. Matepuaibl o U3BMEHEHHUIO KITuMaTa
1 Heprod(hHEeKTUBHOCTH



http://www/
http://www.fao.org/faostat/ru/
http://www.gosuslugi.ru/
http://zakupki.gov.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
http://www.stroykonsultant.ru/
http://www.aris.ru/
http://agris.fao.org/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://agronomiy.ru/
http://www.agronom.info/
http://www.mnr.gov.ru/
http://www.control.mnr.gov.ru/
http://cnshb.ru/aw/russian
http://www.rusrec.ru/
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/. MaTrepHaJIbHO-TeXHHYECKOe U POrpaMMHOe o0ecnieyeHne JUCHMIINHBI

7.1. IlomemeHus 1Jis1 BeJleHUs1 00Pa30BaTEJLHOI0 Mpouecca U 000py10BaHue

HanMeHoBaHue TTOMEIICHUN ISl TPOBEJICHHS BCEX BUIOB y4eO-
HOW JeATeNbHOCTH, MPEIYCMOTPEHHON y4eOHBIM IUIAHOM, B TOM
Yrcie MOMENIeHUs JJIsi CAMOCTOSITEIbHON PaboThI, C yKa3aHHEM
MEePEYHs] OCHOBHOT'O 000pYIOBaHUS, YI4EOHO-HATIISTHBIX TTOCOOHI
U UCIIOTIb3YEMOr0 IPOrpPaMMHOTO 00ecTIedeHHMsI

Anpec(MecTOnoNnoXeHne) ImomMe-
LIEHUW JJIs1 IPOBEJICHUS] BCEX BU-
JIOB  y4eOHOW  JIeITEIbHOCTH,
MPENyCMOTPEHHOM Y4EeOHBIM
wiaHoM( B ciydae peanu3aluu
00pa3zoBaTenbHON TPOrpaMMBI B
ceTeBoil (hopMe JIOMOJIHUTEILHO
yKa3bIBaeTCs HAaWMEHOBaHHUE Op-
raHUu3aluy, ¢ KOTOPOM 3aKI0YeH
JIOTOBOP )

Y4eOHast ayaAuTOpus JJis IPOBEACHUS 3aHATUH JIGKIIMOHHO-
ro TUMA: KOMIUIEKT y4yeOHOW MeOenu, JeMOHCTpalmoHHOe 000-
pyAoBaHME U Yy4eOHO-HATISATHBIE MMOCOOMS, TPE3ECHTAIMOHHOE
000pynoBaHHUE, UCIONB3yeMOe MporpaMMHOEe obecrieueHne: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Google Chrome/Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

JlaGoparopusi, yueOHas ayAUTOPHS JIJISI TEKYIIEr0 KOHTPOJISI
1 IPOMEXKYTOUYHOH aTTECTALMM, I'PYNIOBBIX 3aHATHUI: KOMILJIEKT
y4aeOHOI MeOenn, JeMOHCTPAIIMOHHOE 000pYIOBaHHE B yIeOHO-
HaIJIAJHBIE TOCOOWS: Pa3flaTOYHBIA MaTepHalsl JJs ONpeaeieHUs
BHJIOB W Pa3HOBHUIHOCTEW TMIIEHUIIbI, OBCA, SUMEHS, IOABHJIOB
KyKypy3bl, TaOnuuHbld MaTepuai, damku [lerpu, ¢puasTpoBas-
Hasi Oymara, pasJIHdHbIe COpTa C.-X. KYJIbTYyp, pa300opHBIC JOCKH,
IIITaTeNH, BEChl, JIMHEHKH, CHOMOBOM Marepuan ajsl ampoOaliu
C.-X. KYJNBTYp, MHKDPOCKOIBI, BECHI, Biaromep, JuadaHOCKOIl,
CYETYHK CEeMSH,KOMIBIOTEpHAs TEXHWKAa C BO3MOXKHOCTHIO TIOJ-
KimodeHnst K cetn "MHTepHeT" m oOecredeHneM JO0CTyIa B dJIeK-
TPOHHYIO HWH(OPMAIMOHHO-00Pa30BaTENbHYI0 CpEay, JEMOH-
CTpaIllMOHHOE 00OpyAOBaHWE M yIeOHO-HATIISIIHBIE TTOCOOHS, HC-
nonk3yemoe mporpammuoe obecrnieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Google
Chrome / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

YueOHas ayauTopus T TPOBENEHUS TEKYIIET0 KOHTPOIIS U
MIPOMEXKYTOYHON aTTECTAINH, WHANBHIyaTbHBIX U TPYIIIOBBIX
KOHCYJIBTAIINNA: KOMIUIEKT y4eOHOM MeOenn, KOMITBIOTepHAs
TEXHHUKA C BO3MOXKHOCTBIO MTOAKIIOUEHHS K ceTh "MHTepHeT" u
obecrieueHreM JIOCTYIIa B ANEKTPOHHYI0 HH(POPMaIMOHHO-
00pa3oBaTeNbHYIO Cpey, IEMOHCTPAIIMOHHOE 000PYAOBaHNE U
y4e0HO-HaTTISAHbBIE TTOCOOHS, NCTIOIB3yEMOe ITPOrpaMMHOE 00ec-
neuenue...MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, Google Chrome / Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice .....

[Momemenne st XpaHeHHS M MPOQPIIAKTHYECKOTO 00CTy-
KUBaHUA y4eOHOro o0OpymoBaHUs: MeOelb Ui XpaHEeHUs U 00-
CIly)XMBaHHUA YydeOHOro o00OpydOBaHUS, CIEHUATU3UPOBAHHOE
00opyznoBaHHe AJsl PEMOHTA KOMIIBIOTEPOB

[lomemenne st XpaHeHUS W MPOPHUIAKTHYECKOTO OOCITy-
XKHUBaHUS YIeOHOr0 000pyIOBaHUS: KOMIUIEKT MeOeIH, KOMIIbIO-
TepHasi TEXHUKA C BO3MOKHOCTBIO MOAKIIOUeHHs K cetn "HHTep-

394087, Boponexckas 001acTh,
r. Boponex, yn. Muuypuna, 1

394087, BopoHexckas 001acTp,
r. Boponex, yn. Muuypuna, 1

394087, Boponexckas obmacTb,
r. Boponex, yin. Muuypuna, 1

394087, BopoHexckasi 00IacTh,
r. Boponex, yn. Muuypuna, 1,
a.117, 118

394087, Boponexckasi obnacts,
r. Boponex, yi1. Muuypusa, 1,
a.269
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Her" u o0ecredeHrueM JOCTyIa B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-
00pazoBaTeNbHyIO0 Cpely, MCIOIb3yeMoe MporpaMMHoe odecrie-
genue MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Google Chrome / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, mebenn ans xpaHeHust u 00-
CJIy’)KMBaHUS Y4€OHOrO 00OpYyIOBaHUs, JEMOHCTPAMOHHOE 000-
PYIOBaHKE U Y4eOHO-HATIISTHBIC ITOCOOHS

[lomemenne mIs caMOCTOSATENBHONH pPabOTBI: KOMIUIEKT
yueOHON MeOenu, KOMMBIOTEpPHAss TEXHH-Ka C BO3MOXKHOCTBIO
nofkimodeHuss k cetn "MHTepHer" m obecrieueHreM JOCTyna B
3JIEKTPOHHYIO HMH(OpP-MaIMOHHO-00Pa30BaATEIBHYIO CpPEIy, HC-
mojbp3yeMoe mporpammuoe obecrieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Google
Chrome / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

394087, BopoHexckasi 00J1acTh,
r. Boponex, yn. Muuypuna, 1,
a.232a

7.2. IIporpamMHoOe obecrieyeHmne
7.2.1. IIlporpaMmMHoe odecnieueHne 001Iero Ha3HAYEHUsI

HasBanue

Pa3smemnienne

1 |Onepanmonnsie cuctembl MS Windows / Linux

[1K B nokansHoOIi cetn B['AY

9 [Maketsr oducHbIx mpunoxenuit Office MS Windows
/ OpenOffice

[1K B nokanbHoOIt cetn B['AY

[Tporpammel mj1st mpocmoTpa ¢aitmos Adobe Reader /
DjVu Reader

IIK B nokanpHoii cetn BI'AY

Bbpayszepst Google Chrome / Mozilla Firefox / Internet
Explorer

IIK B nokanpHoit cetn BI'AY

AntuBupycHast nporpamma Drweb ES

IIK B nokanpHoit cetn BI'AY

IIK B nokanpHoii cetn BI'AY

Mynerumenna npourpeiBateas MediaPlayer Classic

IIK B nokansHoii cetn BI'AY

[Tnardopma onnaiin-oOyuenus eLearning server

IIK B nokanpHoii cetn BI'AY

4
5
6 |IIporpamma-apxuBarop 7-Zip
7
8
9

Cucrema kommbrotepHoro tectupopanust AST Test

IIK B nokanpHoii cetn BI'AY

7.2.2. Cienuaju3upoBaHHOE MPOrPaMMHOe obecrneyeHue

HasBanue

Pa3zmemenue

Be6-opuenTupoBanHoe o(ucHOE MporpaMMHOe obecrie-
yenue Google Docs

https://docs.google.com

2 | ITaker cratucTryeckoii 00paboTku ganHbx Statistica

[1K ayn.122a (K1)

8. MeXIucuuIIMHAPHbIE CBSI3H

Jluciurirza, ¢ KOTOpoil HeoOxo-

Kadenpa, Ha koTopoii mpenogaercs

IToanucs 3aBenyromie-

JUMO COTrJIaCOBaHHEC

NUCHUILINHA ro kadeapoi

®duznonorust 1 OMOXUMHUS PACTEHHUH

Ceekiun, cEMEHOBOICTBA
1 OMOTEXHOJIOTUNA

Boranuxka Ceekiun, cEMEHOBOICTBA
1 OMOTEXHOJIOTUNA
PacrenueBocTBo 3emuteienusi, paCTeHUEBOICTBA 2

M 3alllUTHI paCTCHI/Iﬁ

y
M
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I[punoxenne 1

JIncr nepnoanveckux npoBepok padoyeii NporpaMmmsbl
1 MH(pOpMaIUsi 0 BHECEHHBIX M3MEHEHHUAX

[ToTpebHOCTH
JI0JDKHOCTHOE JINLIO,
B KOPPEKTHPOBKE
TIPOBO/IUBILICE MPO- NHbopMaIus o BHECEHHBIX
[ara YKa3aHUEM COOTBET-
Bepky: ©.11.0., W3MEHECHUSAX
JIOJKHOCTD CTBYIOIIMX Pa3/ICIIOB
paboyeil mporpamMmsl
3aB. xadeapoii ce-
JIEKLINH, CEMEHOBOI-
CTBAa 1 OMOTEXHOJIO-
s AKTyanu3upoBaHa
Tonesa I'.T 3.07.2020 s 2020-2021 6.1:6.3;7
o y4eOHOT0 roja
3aB kadenpoii ce-
JIEKIINH, CEMEHOBOI- 3.06.2021 ATyaTHaHpOBaHa
CTBa 1 OMOTEXHOJIO-
ruu [onesa I'.T. s 2021-2022 Her
y4eOHOTO To/1a
3aB kadeapoii ce-
JIEKIIMH, CEMEHOBOI-
CTBa M OMOTEXHOJIO- AKTyanu3HpoBaHa
ruu Lonesa [.I' 15.06.2022 s 2022-2023 Her
o y4eOHOTrO0 ro1a
3aB kadeapoii ce-
JIEKIIMH, CEMEHOBOI-
CTBa ¥ OMOTEXHOJIO- AKTyanu3upoBaHa
ruu [onesa [.T° 19.05.2023 st 2023-2024 Her
o y4eOHOTro rosia
3aB kadenpoii ce-
JIEKI[MH, CEMEHOBOI-
CTBa ¥ OMOTEXHOJIO- AKTyanu3upoBaHa
ruu [onesa [.T" 19.05.2024 st 2024-2025 Her
o yueOHOro roja




