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1. lean ocBOeHMS JUCHHUILIUHBI (MOLYJIs1)

[enssMu OCBOCHUS TUCIUTUIMHBI «MOJIEKYIISPHBIC METO bl MCCIICIOBAHUS SBIISTFOTCS:

- ¢opmupoBaHue y OOydYaIOMUXCS YIIyOJNEHHBIX MPO(EeCCHOHANBHBIX 3HAHUNA O
MOJICKYJISIPHBIX MEXaHHU3MaX peajn3aluy reHeTUIeCKON nH(pOpMAIMK Y BUPYCOB, TIPOKAPUOT U
9YKapHuoT;

- WX HUCHOJb30BAHHUE B HCCICJOBAHUSX PACTUTECIHLHOIO TEHOMa, HEOOXOIMMBIX JIJIst
U3yUYeHUS U MOJU(DHUKAIIMYA TeHOTUIIA CEIIbCKOX03SIMCTBEHHBIX PACTCHHIA.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMblI

JucturuimHa «MoJeKynsipHble METO/bI UCCIIEIOBAaHMI» COTJIACHO Y4eOHOMY IUIaHY I10
JTAHHOMY HAallpaBJIEHUIO IOArOTOBKM OTHOcUTCA K bioky 1 «JlucuuruimHel (MOIymnu)»
BapuatuBHas yacTh b1.B.04.

JlucuMIiuiiHa B3aMMOCBS3aHA C TAaKOW JUCUUIUIMHOM, Kak «MeTomonorusi HaydHBIX
WCCJIEIOBAHNM B CEJIEKIIMU U CEMEHOBOJCTBE CEJIbCKOXO3SIMCTBEHHBIX PACTEHUI.

JucuuiuinHa «MoJleKynsgpHble METOJbl HMCCIEeIOBaHUNW» SBISETCd HEoOXOIUMOMH
OCHOBOW ISl TIOCHEAYIOHmero ocBoeHus auciuiuinH «Mcropus u  dumnocopuss HayKu»,
«IIpodeccronanpHas IeJaroruka, «OKOHOMUYECKOE 00oCcHOBaHUE pE3yJIbTaTOB
ucclenoBanmii», «HopmMaTuBHO-TIpaBOBBIE OCHOBBI BEICIIETO 00pa3oBaHus», «/IHK-TexHomoruu
B DPa3BUTHU arpoOHOJOrMM», «MEeToN0JOTUsl HAay4HbIX HCCIEJIOBaHMM B CEIEKUMU U
CEMEHOBOJICTBE CEJIbCKOXO3SIMCTBEHHBIX PACTCHUIN», «MOJIEKYISIpPHBIE METOABI UCCIIEIOBAHUNY,
«CeneKlMsl U CEMEHOBOJCTBO CEJIbCKOXO3SAMCTBEHHBIX pacTeHM», «CelleKuMsl OBOILIHBIX
KyJIbTyp», Cenexkuus ioA0BbIX KyIbTYp», «CEMEHOBOJCTBO CENbCKOX03IHCTBEHHBIX KYJIbTYD»,
«IUTOreHeTUYECKUIT ~ aHANU3  CEJIbCKOXO3SMCTBEHHBIX  PACTCHMI», MU  NPOXOXKIEHUS
NeIarOrMYecKoi MPAaKTHKH M MPAKTUKU IO TOIXYYEHUIO MPO(EeCCHOHATBHBIX YMEHHA M OIBITa
npodecCHOHATIBLHOM 1eATEIbHOCTH.

3. IlnaHupyembie pe3yJbTaThl 00yUeHHsI 10 JUCHHUILIIMHE,
COOTHECEHHbIE C IVIAHNPYEMbIMH Pe3yJbTATAMM 0CBOCHUSI 00pa3oBaTeIbHOM

NPOrpaMMbl

B pesymbraTe wW3ydeHHs IUCHUIUIMHBI OOYYArOIIUICS HODKEH OCBOUTH CIEAYIOIIHE
TPYAOBbIE QYHKIIMU:

[Ipodeccuonanpupiii  crangapt —  Hayunwiii  paboTHuk  (HayuyHass  (Hay4HO-
UCCIIeI0BaTEIbCKas ) A TEIbHOCTD).

1. O600menHas TpyaoBasi GpyHkius — OpraHU30BBIBaTh U KOHTPOJIUPOBATH ACATEIHHOCTD
NOJpa3/ieIeHusl HAy4HO! opranuzaiuu (koja — A.8).

TpynoBble pyHKINU:

- ®opMHUpOBaTh MPEUIOKEHUS K MOPT(HENI0 HAyUHbIX (HayYHO-TEXHUYECKUX) MPOEKTOB U
NPEUIOKEHHS] 10 YYacTHIO B KOHKypcax (TeHIepax, I'paHTax) B COOTBETCTBHH C TUIAHOM
CTPATETUYECcKOro pa3BUTHs HayyHOH opranuzanuu (kox — A/01.8).

- OcCymecTBIsITh B3aUMOJICHCTBHE C APYTUMH TOJPA3IEICHUSIMI HAyYHOW OpraHU3aIliH
(xomx — A/02.8).

- Pa3pabaTpiBaTh TUTaH NEATENLHOCTH TIO/PA3/ICICHUS HAYYHOW OpraHu3aluu (Koj —
A/03.8).

- PykoBomuTh peanm3anmell MPOEKTOB (HAYYHO-TEXHHUYECKHX, HKCIEPUMEHTAIHHBIX
UCCIIEIOBaHMI U pa3pabOTOK) B MMOJIpa3/IeJICHUU HayuHOU opranu3anuu (koa — A/04.8).

- Bectn cnoxHbple HaydyHBIE HCCIENOBAaHHUS B PaMKax pEAM3yeMbIX MPOEKTOB (KOI —
A/05.8).



- OpraHu3oBbIBaTh MPAKTUYECKOE HCIIOIB30BAaHUE pE3YJIbTAaTOB HAYYHBIX (HAYy4HO-
TEXHUYECKUX, IKCIIEPUMEHTAIBHBIX) pa3pab0OTOK (MPOEKTOB), B TOM YHCIIC MyOJuKaIuu (Koa —
A/06.8).

- Opranu3oBbIBaTh SKCIEPTHU3Y PE3yIbTATOB MPOEKTOB (Ko — A/07.8).

- B3anmoeiicTBOBaTh ¢ CyOBbEKTaMU BHEIIHETO OKPYXEHUS B PAMKAX CBOECH KOMITETCHIIUU
(CMEXHBIMU ~ HAyYHO-HUCCJIEIOBATEIIbCKUMH,  KOHCTPYKTOPCKUMH,  TEXHOJIOTUYECKUMHU,
NPOCKTHBIMHU U UHBIMH OpTaHU3aLUsAMH, OM3Hec-coobdmecTBoM) (ko — A/08.8).

- PeanuzoBbIBaTh N3MEHEHUS, HEOOXOAUMBIE AJIs MOBBILIECHUS PE3YIbTATUBHOCTH HAYYHOM
JesTeNIbHOCTH noapasaenenus (kox — A/09.8).

- Ilpunumarb 0OOCHOBAHHBIE pEIICHUS C IEJbI0 MOBBIIIECHUS PE3yJIbTaTUBHOCTH
JESTEIILHOCTH MOAPa3/IeIeHUs HaydHOU opranu3anuu (koa — A/10.8).

- ObecrieunBaTh (PYHKIIMOHUPOBAHUE CUCTEMBI KaueCcTBa B IojpasaeneHuu (kog — A/11.8).

2. OO6o6mennas TpynoBas (yakuus — IIpoBoaMTH HaydyHBIE WCCICIOBAaHUS W
pean30BbIBaTh MPOEKTHI.

TpynoBbie pyHKIUY:

- Y4acTBOBaTh B MOATOTOBKE MPEIOKEHHUH K MOPT(HEN0 MPOSKTOB MO HANPABICHUIO U
3asBOK Ha y4acTHe B KOHKypcax Ha (PMHAHCHUPOBAaHUE HAYYHOU JaesTenbHOCTH (Kox - B/01.7).

- ®opMHUPOBATH MPEUIOKCHUS K TUIAHY HAYYIHOU AesTenbHoCcTH (koa- B/02.7).

- BBIIOJHATE OT/IENbHBIE 3aJaHHS 110 TIPOBECHHUIO UCCIICI0BaHUH (peaTn3aliy IPOCKTOB)
(xox - B/02.7).

- BomonHATE OTHENbHBIE 3aJaHHs MO OOECIEYEHUIO MPAKTHYECKOTO HCIIOIb30BAHUS
pe3yJIbTaTOB HHTEUICKTYaIbHO! aesitenbHocTH (Kox - B/03.7).

- [IpoxBuraTh pe3ysbTaThl COOCTBEHHOM HAY4HOU JesiTerabHOCTH (Ko - B/05.7).

- Peanu3oBbiBaTh U3MEHEHHUs, HEOOXOMUMBIC [UIsl TIOBBIIICHHUS PE3YJIbTaTUBHOCTH
COOCTBEHHOM Hay4HOU JesTeabHOoCTH (Ko - B/05.7).

- Mcnonb3oBaTh 31E€MEHTHl MEHEIKMEHTa KadecTBa B COOCTBEHHOU JEATENbHOCTH (KO -
B/07.7).

3. OO6oOmennass TpymoBas GyHKUIUA — DPPEKTUBHO HCHOIB30BaTh MaTepUalbHbIE,
HeMaTepHuaibHbIe U (PUHAHCOBBIE PECYPCHI.

TpynoBble pyHKIUY:

- PammonanbHO WCMONB30BaTh MaTepUANbHBIE PECYpPCHl ISl BBITIOJTHEHHUS TPOEKTHBIX
3aganwmii (kox - D/01.7).

- [OTOBUTH OTIIENbHBIC pa3/elibl 3aBOK HA Y4acTHE B KOHKypcax (TeHIepax, TpaHTax) Ha
(uHaHCHpOBaHUE HAYYHOIT AesTenbHOCTH (KOoa - D/02.7).

- DPPEKTHBHO MCMOIB30BATh HEMATEPHATbHBIE PECYPCHI TPU BBHIMOJIHEHUHN TPOEKTHBIX
3aJ[aHuil HAy4HBIX HcchenoBanuit (ko - D/03.7).

- cnonp30BaTh coBpeMeHHbIE HH()OPMAITMOHHBIE CHCTEMBI, BKITIOYasi HAYKOMETPUIECKHE,
UH(POPMAaLMOHHbIE, TATEHTHbIE M MHbIE 0a3bl JaHHBIX W 3HAHHM, B TOM YHCJe KOPIOPAaTUBHBIE
TIPH BBITIOJIHCHUH TPOSKTHBIX 3aJJaHUN M HAYYHBIX UcchenoBanuii (kox - D/04.7).

4. O6o0mmenHas Tpynosas Gynkuus — [lognepxxuath 3¢ pekTHBHBIE B3aUMOOTHOIIICHHS B
KOJIJICKTHBE.

TpynoBbie pyHKIUY:

- YuacTBOBaTh B pabOTe MPOSKTHBIX KOMaH[ (paboTath B komane) (kox - F/01.7).

- OcyIIeCTBIATh PYKOBOACTBO KBATH(DUKAMOHHBIMU pabOTaMH MOJOABIX CIEIHATHNCTOB
(xox - F/02.7).

- [Tonnep>kuBaTh HaUIEXKAIIEe COCTOSIHUE pabodero Mecta (kox - F/03.7).

- Db deKTHBHO B3aUMOJICHCTBOBATh C KOJIJIETaMU M PYKOBOICTBOM (Kox - F/04.7).

- [Ipenynpexnath, yperyaupoBaTh KOHGIUKTHEIE cuTyarmu (kox - F/05.7).

5. O6o6mennas TpynoBas ¢yHKIUS — OpraHU30BBIBaTh IEATEILHOCTh MOAPA3ACICHUS B
COOTBETCTBUH C TPeOOBAHUSMH HH(OPMAIIMOHHOIN 0€30MacHOCTH.
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Tpynosast GpyHKIHS:

- OpraHu3oBbIBaTh 3aIIUTy HHDOpPMAUK TpPHU peaM3alud  MPOSKTOB/IIPOBEICHUN
HaY4YHBIX UCCIICIOBAaHMIA B TIO/Ipa3/ielicHMH HayuyHO! opranu3ammu (kox - G/01.8).

6. O606menHas TpynoBas Gyukmus — [loxnepxuBaTh HHPOPMAIIMOHHYIO 6€30TIaCHOCTH B

noapa3aciICHUM.

Tpynosas pyHKIHMs:
- Cobmonate TpeOoBanusl WHPOPMAIMOHHON Oe30macHOCTH B TPO(HECCHOHATBLHOM

JEATEIBHOCTH COTJIACHO TPpeOOBaHUAM HaydHOU opranusamuu (kox - H/01.7).

[Ipouecc
KOMIIETCHIIUH .

HU3y4CHUA  JHUCHUIIIMHBI

oowenpogeccuonanvrot komnemenyuu (OIIK):.

- TOTOBHOCTBIO K TMPENOJaBATEIIbCKON JEATEIILHOCTH MO0 OCHOBHBIM 00pa30BaTeIbHBIM
nporpammam Beiciiero oopaszosanus (OIIK 5);

yHugepcanbHolx komnemenyuil (YK):

- TOTOBHOCTBIKO HCIIOJb30BaTb COBPCMCHHBLIC MCTO/bI

HallpaBJICH Ha

KOMMYHHUKAIMK Ha TOCYIapCTBEHHOM M HHOCTpaHHOM si3bikax (YK 4);
- CIOCOOHOCTBIO CJEI0BaTh 3TUYECKMM HOPMaM B HPOGECCHOHATBHON IeSATEIbHOCTH

(VK'5);

npogheccuonanvrou komnemenyuu (I1K):.

- CHOCOOHOCTBIO MMPAKTUYCCKOr0 INpPHUMCHCHUA 3aKOHOB CCJICKLUMU,

dbopmupoBaHue

CJIE YOI MX

Hn TCXHOJOI'nHu HaquOﬁ

pa3paboTKu,

000CHOBaHUS U BHEPEHUS OCHOBHBIX 3JIEMEHTOB CEJIEKL[MM PACTEHUN Ha HAyYHON OCHOBE U UX
ajlanTanys K KOHKpPETHbIM OUBEHHO-KIMMaTuyeckuM yciaosusiM (11K 1).

[Tnanupyemsbie Kputepun onieHuBaHus pe3yabTaToOB 00ydIeHUS

PE3yJIbTaTbl Huskuit [Toporosbiii BazoBbiit [TpoaBHUHYTHIH

obyueHus* (1OTIOPOTOBBIiT)

(moxasarenn KOMIIETEHIIUS HE

OCBOCHHA chopMupoBana
KOMITETEHITHH)
OIIK-5 He 3HaeT | Ciabo 3Haer | Xopomo  3HaeT | OTIIMYHO  3HAeET
3HATE: NPEToIaBaTeNbC | MPEMoaBaTeNbC | MPEMOIABATENbC | MPEMOIaBATEIbC
IPEenoJIaBaTeNbC | Ky KYIO KYIO KYIO
3% NEeSITeTTHHOCTD TI0 | JeSITeIBHOCTh MO | JeSITeIBHOCTh MO | AESTEIHHOCTH MO
JeSITeIbHOCTD MO | OCHOBHBIM OCHOBHBIM OCHOBHBIM OCHOBHBIM
OCHOBHBIM oOpa3oBaTenbHbl | 00pa3oBaTeNbHbl | 00pa30BaTeNbHBl | 00pa30BaTENbHBI
oOpa3oBaTeNbHBI | M [pOrpaMMaM | M [porpaMMaM | M [porpaMMmaM | M [porpaMmam
M IporpamMMmam | BBICILIETO BBICIIIETO BBICIIETO BBICLIETO
BBICIIIETO oOpa3zoBaHwUsI. oOpazoBaHws. oOpazoBaHus. oOpa3oBaHws.
00pa3oBaHUsL. He ymeer Bectn | Cnabo ymeet | Xopomo ymeeT | OTIUYHO ymeeT
YMETh: BECTH - | - BeCTH - | BecTH - | BecTH -
IPEenoJIaBaTeNbC | MPENoJaBaTeNbC | MPENoJaBaTeabCc | MPENoJaBaTeNbC | MPENoaBaTeIIbC
KYIO KYIO KYIO KYIO KYIO
NEeSITeIBHOCTD MO | AESTEIBHOCTh IO | AESATEIBHOCTH IO | JEATEIBHOCTh IO | AESTEIBHOCTh I10
OCHOBHBIM OCHOBHBIM OCHOBHBIM OCHOBHBIM OCHOBHBIM
oOpa3oBaTenbHbl | 00pa3oBaTeNbHBl | 00pa30BaTeNbHBI | 00pa30BaTeNbHBI | 00pa30BaTENbHBI
M TporpaMMaM | M TporpaMMmamM | M IporpaMMaM | M [porpaMMmaM | M IporpaMmam
BBICIIETO BBICIIETO BBICIIIETO BBICIIIETO BBICIIETO
o0Opa3oBaHwUs. oOpa3zoBaHwUsI. oOpazoBaHws. o0OpazoBaHus. oOpa3oBaHws.
BJIAJICTh: - | He Biajeer | Cnabo Buaneer | Bnageer Ha | CBOOOJTHO
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TOTOBHOCTBIO K | TOTOBHOCTBHIO K | TOTOBHOCTBIO K | 06@30BOM YypOBHE | BJIaJieeT
MPENo/IaBaTesibC | MPErnoAaBaTeIbC | MPEMOJAaBaTEIbC | TOTOBHOCTBIO K | TOTOBHOCTBIO K
KO KO KOH MPEINOJABaTENbC | MPENOJABATENHC
JIEITCIIbHOCTH T10 | IEITSIBHOCTH I10 | JeATCIHBHOCTH T10 | KOM KO
OCHOBHBIM OCHOBHBIM OCHOBHBIM JEATCIIbHOCTH 10 | JeITeIbHOCTH 110
o0Opa3oBaTeNbHBl | 00pa30BaTeNbHBI | 00pa30BaTENbHBI | OCHOBHBIM OCHOBHBIM
M TporpaMmaMm | M IporpaMMaM | M IporpamMmmam | oOpa3oBaTelbHBI | 00pa30BaTEIIbHBI
BBICIIIETO BBICIIIETO BBICILIETO M IporpamMmaM | M [porpaMmmam
o0paszoBaHus 00pazoBaHUs oOpazoBaHHs BBICILICTO BBICIIIETO
00pa3oBaHMsL. 00pa3oBaHUs
YK-4 He 3maer, kak | Cnmabo 3Haer, kak | Xopomo 3HaeT, | OTJIMYHO 3HAeT,
3HaTh: - KakK | UCHOJIb30BaTh HCTIOJIb30BATh KakK Kak
HCIIOJIb30BaTh COBpPEMEHHBIC COBPEMCHHBIC HCIIOJIb30BaTh HCIIOJIb30BAaTh
COBpPEMEHHBIC METO/IbI 1 | METOJBI U | COBPEMEHHBIE COBPEMEHHBIC
METO/IbI U | TCXHOJIOTUH TEXHOJIOTHH METOIbI U | METOMBI u
TEXHOJIOTHH Hay4YHOU Hay4YHOU TEXHOJIOTHH TEXHOJIOTHH
Hay4YHOU KOMMYHHUKAIIUM | KOMMYHUKAllUA | HAy4YHOU HAy4YHOM
KOMMYHUKAIIUU | Ha Ha KOMMYHUKAIIUU | KOMMYHUKAIUU
Ha rOCyJIapCTBEHHO | TOCYJapCTBEHHO | Ha Ha
FOCYJapCTBEHHO | M u|M U | TOCYJJapCTBEHHO | TOCYIapCTBEHHO
M U | HHOCTPaHHOM WHOCTPAaHHOM M u| M u
WHOCTPAaHHOM SI3BIKAX. SI3BIKAX WHOCTPaHHOM WHOCTPAHHOM
SI3BIKaX He ymeet | Crnabo yMeeT | sI3bIKax SI3BIKaX
YMETh: - | HCTIOJIB30BATh HCTIOJIb30BATh Xopomo  ymeer | OTIIMUHO yMeeT
HCIIOJIb30BaTh COBPEMEHHBIC COBPEMCHHBIC HCIIOJIb30BaTh HCIIOJIb30BAaTh
COBpPEMEHHBIC METO/IbI 1 | METOJBI U | COBPEMEHHBIE COBPEMEHHBIC
METO/IbI U | TEXHOJIOTUHU TEXHOJOTUH METO/IbI U | METOBI u
TEXHOJIOTHH Hay4YHOU Hay4YHOU TEXHOJIOTHH TEXHOJIOTHH
HAy4YHOU KOMMYHUKAllMl | KOMMYHHMKAllUd | HAy4YHOUH Hay4YHOU
KOMMYHUKAI[UU | Ha Ha KOMMYHUKAIIUA | KOMMYHHKAIIUA
Ha rOCyAapCTBEHHO | FOCYJAapCTBEHHO | Ha Ha
FOCYJapCTBEHHO | M u| M U | TOCYJIJapCTBEHHO | TOCYIapCTBEHHO
M U | ”HOCTPaHHOM WHOCTPAaHHOM M U|M u
WHOCTPAaHHOM SI3BIKaX SI3BIKaX WHOCTPAaHHOM WHOCTPAaHHOM
SI3bIKAX YactuuHo SI3BIKAX SI3BIKAX
BIAACTh: - | He BJIaJICET | BIajJeeT Bnaneer Ha | CBOOOIHO
TOTOBHOCTBIO TOTOBHOCTBHIO TOTOBHOCTBIO 06azoBoM BIIaJIeeT
HCIIOJIb30BaTh HCIIOJIb30BaTh HCTOJIb30BATh TOTOBHOCTBIO TOTOBHOCTBIO
COBpPEMEHHBIC COBPEMEHHBIC COBPEMEHHBIC HCTIOJIB30BATh HCIIOJIb30BAaTh
METO/IbI U | METOMBI U | METOJIbI U | COBPEMEHHbIE COBPEMEHHbBIE
TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTHH METOJIBI 1 | METOMBI u
Hay4YHOH Hay4YHOU Hay4HOU TEXHOJIOTUHU TEXHOJIOTUHU
KOMMYHUKAIIUM | KOMMYHHKallUd | KOMMYHUKAIIMK | HAYIHOU Hay4IHOU
Ha Ha Ha KOMMYHHKAIIUU | KOMMYHUKAIIUH
TOCYJapCTBEHHO | TOCY/IapCTBEHHO | TOCYJapCTBEHHO | Ha Ha
M u|M u|M U | TOCYJJapCTBEHHO | TOCYIapCTBEHHO
WHOCTPAaHHOM WHOCTPAaHHOM WHOCTPAaHHOM M H|M u
SI3BIKaX SI3BIKAX sI3BIKAX WHOCTPaHHOM MHOCTPAHHOM
SI3BIKaX SI3BIKAX
VK-5 He 3maer, kak | Cnabo 3Haer, kak | Cinabo 3HaeT, kak | OTJIWYHO 3HAET,
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3HaTh: -
CJIe/10BATh
STUYECKUM
HOpMaMm B
po¢eCCHOHAIIBH
Ol IEeATEeIbHOCTH
yMeTb: -
CJIe/10BaTh
STUYECKUM
HOpMaMm B
po¢eCCHOHAIIBH
Ol IEeATEIbHOCTH
BJIA/I€Th: -
CIOCOOHOCTBIO
CJIeIOBATh
THYCCKUM
HOpMaM B
poQeCCHOHAIIBH
Ol NEesATEeIbHOCTH

KakKk

clIeIoBaTh
ATUYECKUM
HOpMaMm B
npodeccuoHabH
OU NIeITEeIbHOCTHU
He yMeer
clIeIoBaTh
ATUYECKUM
HOpMaMm B
npodeccuoHaIbH
OU NIeITEeNbHOCTHU
He BJIAJICET
CIIOCOOHOCTBIO
CIEI0BAThH
STHYECKUM
HOpMaMm B
npodeCCHOHAIIbH
OH IeATSIBHOCTH

CIIe/IOBATh
ITUYCCKUM

HOpMaM B
npodeccnoHabH

0i1 1eATEILHOCTH
Cnabo yMeeT
CIEe10BaTh
TUYECKUM
HOpMaM B
npodeccnoHabH
Oi1 1eATEILHOCTH
YacTtruuno
BJIaJIEET
CIIOCOOHOCTBIO
CIEeI0BaTh
ITHYECKHUM
HOpMaM B
npodeccnoHabH
O ICATCILHOCTH

CIIe/IOBATh
ITUYCCKUM
HOpMam B
npodeccnoHabH

OU NIeITENbHOCTH
Cnabo yMeeT
cjeI0BaTh
STHYECKUM
HOpMaM B
npodeccnoHabH
OU IeITENbHOCTH
YacTtuuno
BJIaZEET
CIIOCOOHOCTBIO
cjeI0BaTh
STHYECKUM
HOpMaM B
npohecCuoHATBH
OH JIeATETbHOCTH

KaKk  CcJeIoBaTh
TUYECKUM
HOpMam B
npodeccuoHabH
OU JIeATENbHOCTHU
OTinyHO  ymeer
cJeI0BaTh
TUYECKUM
HOpMam B
npodeccnoHabH
OU JIeATENbHOCTHU
CB000IHO
BlagceT
CIIOCOOHOCTBIO
cJeI0BaTh
TUYECKUM
HOpMam B
npodeccuoHaTbH

OU AesATENbHOCTU

[1K-1

3Haer: -
IPaKTUYECKOe
IPUMEHEHHUS
3aKOHOB
CEJIEKIINH,
pa3paboTKHy,
000OCHOBaHUSA U
BHEJPEHUS
OCHOBHBIX
DIIEMEHTOB
CEJIEKIHI
pacTeHun Ha
Hay4YHOH OCHOBE
U MX aJantaunus K

He 3naer: - | _CnaGo 3Haer: - | Xopouwio 3Haet: - | OTIIMYHO 3HAEeT:
MIPAaKTHYECKOE IIOHSATHE COpPTa U | IPAKTHYECKOE - IIPaKTUYECKOe
IIPUMEHECHHUS IIPaKTUYECKOE IPUMEHEHUS IIPUMEHEHHUS
3aKOHOB IIPUMEHEHUS 3aKOHOB 3aKOHOB
CEJIEKIINH, 3aKOHOB CEJIEKIINH, CEJIEKIINH,
pa3paboTku, CEJIEKIIMH, pa3paboTKu, pa3paboTKu,
000CHOBaHUS U | pa3paboOTKH, 000CHOBaHUS U | OOOCHOBaHHUA H
BHEJIPEHUS 00OCHOBaHHS | | BHEIPEHUS BHEJPEHUS
OCHOBHBIX BHEJPEHHUS OCHOBHBIX OCHOBHBIX
JJIEMEHTOB OCHOBHBIX 3JIEMEHTOB 2JIEMEHTOB
CEJICKLIUU 3JIEMEHTOB CEJICKLIUU CEJICKLIUH
pacTeHni Ha | cenexnuu pacTeHni Ha | pacTeHuM Ha
Hay4YHOU OCHOBE | paCTE€HUHU Ha | HAY4YHOUM OCHOBE | HAYYHON OCHOBE

n uUxX ajgamnranusd
K KOHKPCTHBIM

Hay4YHOH OCHOBE
U UX aJanTainus

n uUX ajgamnTanusd
K KOHKPCTHBIM

n uUxX ajalTanusd
K KOHKPCTHBIM

KOHKPETHBIM MTOYBEHHO- K KOHKPETHBIM | TOYBEHHO- MOYBEHHO-
HOYBEHHO- KIIMMaTHYE€CKUM | TIOYBEHHO- KIUMATHYECKUM | KIMMATUYECKUM
KJIMMAaTHYECKUM | YCIIOBHUSIM KITUMAaTUYECKUM | YCIIOBHSAM YCIIOBHSIM
YCIOBHUSAM He ymeer: - | ycrnoBusiM Xopomo _ymeeT: | OTJIMYHO _yMeeT
Ywmeer: - | IPUMEHSATH Cnabo ywmeer: - |- MIPUMEHSATH | IPUMEHSTh
MPUMEHSITh 3aKOHBI MIPUMEHSITh 3aKOHBI 3aKOHBI

3aKOHBI CEJIEKIIHH, 3aKOHBI CEJIEKIIHH, CeJIeKIIHH,
CeJeKIUH, pa3paboTku, CeNeKIUH, pa3paboTkH, pa3paboTKH,
pa3paboTKH, 000CHOBaHUS U | pa3pabOTKH, 000CHOBaHUS U | OOOCHOBAaHHS W
00OCHOBaHMSA U | BHEJPEHUS 00OCHOBaHHUSI U | BHEIPEHUS BHEJPEHUS
BHE/IPCHHUSI OCHOBHBIX BHE/IPEHHUS OCHOBHBIX OCHOBHBIX
OCHOBHBIX 9JIEMEHTOB OCHOBHBIX JJIEMEHTOB HJIEMEHTOB
AJIEMEHTOB CEJIEKIINH 3JIEMEHTOB CEJIEKIINH CeJIEKIINH
CeNIEeKIIUN pacteHuit Ha | CEJeKIHH pacTeHuii Ha | pacTeHui Ha
pacTeHuit Ha | HAYYHOM OCHOBE | paCTEHHI Ha | HAYYHOM OCHOBE | HAYYHOM OCHOBE




HAay4yHON OCHOBE
W UX aJanrtanus K
KOHKPETHBIM
MOYBEHHO-
KIIUMaTHYEeCKUM
YCIIOBUSIM
Bnaneer: -
CIIOCOOHOCTBIO
MPAKTUYECKOTO
MIPUMEHEHUS
3aKOHOB
CEJICKIINH,
pa3paboTKH,
000CHOBaHUA U
BHEJPEHUs
OCHOBHBIX
3JIEMEHTOB
CEJICKIIUH
pacteHui Ha
HAay4yHOM OCHOBE
U UX ajanrtanus K
KOHKPETHBIM
MOYBEHHO-
KITUMaTHYEeCKUM
YCIIOBHSIM

A WX ajanTaius
K  KOHKPETHBIM
[MOYBEHHO-
KIAMaTHYECKIM
YCIIOBUAM

He Bmageer: -
CIIOCOOHOCTBIO
MIPAKTUIECKOTO
MIPUMECHCHHS
3aKOHOB
CEeIEKIUH,
pa3paboTku,
00OCHOBaHHS U
BHEJIPCHHUS
OCHOBHBIX
3JIEMEHTOB
ceneKIun
pacTeHui Ha
Hay4YHOU OCHOBE
U UX ajanTanys
K KOHKPETHBIM
IMOYBEHHO-
KIIMMATHYECKUM
YCIIOBUSM

HAy4YHOH OCHOBE
U UX agantTanus

A HUX aJanTaius
K  KOHKPETHBIM

K KOHKPETHBIM | TOYBEHHO-
MTOYBEHHO- KIIMMaTUIECKUM
KJIIMMaTHYECKUM | YCIOBUSM
YCIIOBUSIM Xopowo

Cnabo BiajeeT: | BiIajeeT

- CHOCOOHOCTBIO | CIIOCOOHOCTHIO
MPAKTUYECKOTO | MPAaKTHUYECKOTO
MIPUMCHCHHUS MIPUMCHCHHUSI
3aKOHOB 3aKOHOB
CEJIEKIIH, CeIeKIUH,
pa3paboTKH, pa3paboTKH,
000OCHOBaHUS U | OOOCHOBaHUS U
BHEJPEHUS BHEpEHUs
OCHOBHBIX OCHOBHBIX
3JIEMEHTOB JJIEMEHTOB
CEJIEKLINU CeNIeKIINU
pacTeHui Ha | pacTeHUM Ha

Hay4YHOH OCHOBE
U UX aJanTarus
K  KOHKPETHBIM
[IOYBEHHO-
KJIMMaTUYEeCKUM
YCIOBUSIM

HAay4YHOH OCHOBE
U UX ajJanTaius
K KOHKPETHBIM
IIOYBEHHO-
KJIMMaTHYEeCKUM
YCIOBUSIM

U UX aJarnTarus
K KOHKPETHBIM
MOYBEHHO-
KIIMMaTUIECKIM
YCIIOBHSIM
OTan4HO
BJIaJIeeT
CIIOCOOHOCTHIO
MPAKTUYECKOTO
MIPUMCHCHHUS
3aKOHOB
CEIIeKIIHH,
pa3paboTKH,
00OCHOBaHUSA U
BHE/IPCHHUS
OCHOBHBIX
DJIEMEHTOB
CEJICKIINH
pacTeHuit Ha
Hay4YHOH OCHOBE
U WX aJanTarus
K KOHKPETHBIM
MTOYBEHHO-
KIIMMAaTHYCCKUM
YCIIOBUSIM

B PE3YIbTAaTC U3YUCHUSA JUCHUIIIINHBI 06y11a10m1/11710;1 JOJIKCH:

3HaTh.

- OCHOBHBIC TIPpHUHIUIIbLI

NPpUMCHCHUSI COBPEMCHHBIX MOJICKYIIPHO-TCHECTHYCCKUX

METOJIOB U TEXHOJOTHI B TEOPETUUECKON M IPAKTUUECKOM CEJIEKIIMU U PACTEHUEBOCTBE;

- 3aKOHBI CENEKIMH, Pa3paboTKy, 0OOCHOBaHHE W BHEJIPEHHE OCHOBHBIX JJIEMEHTOB
CENIEKIIMM PACTEHHI HAa HAYYHOM OCHOBE M HX aJaNTalui0 K KOHKPETHBIM IIOYBEHHO-
KIIMMaTUYECKUM YCIIOBUSIM;

YMETB:

- 000CHOBBIBaTh HEOOXOAMMOCTH HCIIOJIb30BAaHUSI OCHOBHBIX MOJIEKYJSIPHBIX METO/I0B
UCCIIEIOBaHMS JUI U3YYEHUS U MOJU(PHUKAIIMY T€HOTHUIIA CEIbCKOX03sICTBEHHBIX PaCTEHUI;

- CaMOCTOATEIbHO OCYILIECTBIATH cOOp, 00pabOTKy, MHTEpIpeTalio OHOJIOrHYeCKON
uHpOpMALMK JUISl PELIeHHs HAay4yHbIX M NPAaKTUYECKUX 3aJad B 00JacTU CeJeKIHH C
HCITOJIB30BAHUEM MOJICKYIIAPHO-TCHETHYCCKUX METOJ10B,

- CJIcA0OBaTh S THYCCKUM HOPpMaM B HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH,

- HCIOJB30BaTb COBPEMCHHBLIC MCETOABI W TEXHOJOI'MH H&y‘-IHOfI KOMMYHUKAallMHU Ha
TOCYAapCTBCHHOM U MHOCTPAHHOM S3bIKAX;

BJIAACTh:

- TEeXHHUKOH paGOTBI IO OCHOBHBIM MCTOAAM HCCJIICAOBAHUA PACTUTCIBHOI'O TI'CHOMaA,
H606XOJII/IMI)IM IAJI1 U3YUYCHUSA U MOJII/I(bI/IKaHI/II/I TCHOTHIIA CEIIBCKOXO3SIMCTBEHHBIX paCTeHI/Iﬁ B
HayQHO-HCCHCHOBaTCHLCKOﬁ pa60Te IO CCICKIINH paCTCHHﬁ.

- TOTOBHOCTBIO K HpeHO)IaBaTeHBCKOﬁ JACATCIIBHOCTU II0 OCHOBHBIM 06p330BaTeJ'II)HI)IM
nporpamMmmam BbICIIECTO O6p3.30BaHI/ISI.




3.1. MaTpuna cooTHeceHHMs TeM/pa3e/ioB y4eOHOH TUCHUIIIMHBI H
(¢opMupyembIX B HUX 001IenpPodecCHOHATBLHBIX KOMIIETCHIMI

KoMmnerennnu OO01ee
TeMmbl, pa3nensl TUCIIUTUIMHEL KOJIMYECTBO
P e OINK-5 | YK-4 YK-5 [K-1 KOMIIETEHLIH
MouekymsipHbIe METOJbI HUCCIICOBAHUS +
JIMTIHZIOB ¥ yIJIEBOJIOB + + + 4
MouekysipHbIe METOJbI HUCCIICOBAHUS +
) + + + 4
MouekymsipHbIe METOJbI HUCCIICOBAHUS +
HYKJICHHOBBIX KHCJIOT + + + 4
MosekyisipHble  METOJBI HCCIICIOBaHUS +
CTPYKTYpPBI reHoma BHUPYCOB u + + + 4
IIPOKAPHOT
MosekyisipHble  METOJbI HCCIICIOBaHUS +
CTPYKTYpBI T€EHOMA DYKapHOT + + + 4
MosekyisipHble  METOJbI HCCIICIOBaHUS + + + N 4
pemmkanuun JJTHK
MoJteKysIpHbIE METOJBI UCCIICOBAHUS + + + + 4
TPAHCKPHITIHN
MoJteKysIpHbIE METOJbI UCCIICOBAHUS + + + + 4
nponeccurra PHK
MoJtekysIpHbIE METOJBI UCCIICOBAHUS +
TPaHCIIALIUK + + + 4
MoJteKkysIpHbIE METOJbI UCCIICOBAHUS + + + + 4
penapanuu JIHK
MonekynspHble METO/IbI + + + 4 4
TpaHcopmaruu reHoMa

4. CTPpyKTYypa U coAepKaHUE TUCIUIIMHBI (MOLYJIA)
OO61mas TpyA0eMKOCTh AUCHUIIINHBI COCTaBISAET 3 3a4€THBIX enuHuIel, 108 akan. yacos.

4.1. O6beM TUMCHMIJIMHBI U BU/IbI YUeOHOH padoThl

Bun 3anaruit

Bcero akaj. yacoB
Ounas popma | 3aounas popma
o0yueHHs o0y4YeHHs
(1 cemectp) (1 xypc)




OO6m1ast TpyA0€MKOCTh TUCIIUTLTHHBI 72 12
KonTakTHas pabota 00ydJaromuxcs ¢ mpernojaBaTesieM 36 14
AyIuTOpHBIE 3aHATHS, B T.4. 36 14
JEKIHN 18 6
ITpakTrueckue 3aHATHS 18 8
CamocrosTenbHas padoTa, B T.. 36 58
npopaboTKa y4eOHOro MaTepuaia 1o JUCIHUILINHE 18 40
(KOHCIEKTOB JIEKIIUH, Y4€OHUKOB, MAaTEPHAJIOB CETEBBIX
pecypcoB)
HOJTrOTOBKA K MPAKTUYECKUM 3aHATHUSAM, KOJUIOKBUYMaM, 6 6
JIOKJIa/1aM, 3aimTe pedepara
BBINOJIHCHUE MHTEPAKTUBHBIX MHAMBUAYAIbHBIX 33aHUI 6 6
MOJTrOTOBKA K CAa4Ye MOJYJIs, 3aUeTa 6 6
Bu utoroBoro KOHTpoIIs 3ayer
4.2. Jleknun
Bcero akan. yacos
No Paznen aucuuniuunsl (MOysl), TeMbl JIeKUud U ux | Ounas | 3aounas |DPopmupyemsble
B coJiep)KaHue dbopma dbopMa | KOMIETEHLIMH
00yudeHus |o0yueHus

1 | 1. MonekyssipHble METO/bl UCCIIEAOBAHUS JIMITUI0B
u yraeogoB. OOmas xapakTepUCTHKA Kiacca

OIIK-5, YK-4,
munuaoB.  Kinaccubukamus — nunmmo.  OOrmmas 2 VK-5.1TK-1
XapaKTePUCTHKA KJacca YIJIEBOJIOB. ’
Knaccu¢ukanus yrieBoJoB.

2 | 2. MonexkynsipHbIe METOJbI MCCIIeIOBaHUs OEJKOB. OIIK-5, YK-4,
Ponp OenkoBBIX MOJNEKyn B (YHKIIMOHHUPOBAHUU 9 1 YK-5,T1K-1
KHUBBIX  OpPraHW3MOB. YPOBHH  OpraHHU3alHud
6enkoBoi Mosekyibl. JleHaTypalys OeKoB.

3 | 3. MonekymsipHble ~ METOJBI  HWCCIICIOBAHHS OIIK-5, YK-4,
HYKJICUHOBBIX Kucior. IlepBuuHas cTpykTypa YK-5,I1K-1
HYKJIEMHOBBIX  kucior. [IpaBunma  Yapraddda.

MaxkpomonexynsapHas crpykrypa JAHK. JIBoiinas 2 1
cnmpanb  Yorcona —  Kpuka.  IIpuHnun
KOMIUIEMEHTapHOCTH W €ro  OHOoJorndyeckoe

3HaueHne. MakpomonekysipHas crpykrypa PHK.

4 | 4. MonekynspHble METOIbl  HCCJICIOBaHUSA OIIK-5, YK-4,
CTPYKTYpBbl T'€HOMa BHPYCOB M IPOKapHOT. THIBI YK-5,IIK-1
TeHETUYECKOr0 MaTepuaia M MEXaHHU3M  €ro
peIUTMKAIMM Yy  pa3IMYHBIX  BHPYCOB.  THIIBI 1
B3aUMOJICHCTBUA BHpYCa C KIETKOW-XO3SHHOM.

CtpykTypa OaKTepuaTbHOU XPOMOCOMBI.
CrpykTypa MPOKAPUOTHUECKUX T'€HOB.
bakrepuaibHbIe MITa3MHUIBL.

5 |5 MonekynspHble  METOJIbl  MCCIIEIOBAHUSA OIIK-5, YK-4,
CTPYKTYPBI reHoMa JYKApHOT. YK-5,I1K-1
[TocnenoBarenbHOCTH HYKJICOTUIOB 1
9YKapUOTHIECKOTO reHoMa. CrpykTypa

9YKApUOTUUCCKHX T'CHOB. I'eHOMBI OpraHeji1
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sykapuot: JIHK MUTOXOHIpUIA U XJTOPOILJIACTOB.

6. MonekynspHbple  METOABI  HCCIIECIOBAHUS
permukanuun JJHK. ITpunnunsr perumkarnuu JIHK.
JAHK-nomumepasel. Posns JIHK-matpunsr u PHK-

3aTpaBku. Ilpaiimazer —  PHK-monummepassi.
Pacruterenne nBoiiHoM cnupanu JIHK-matpuinst
XeJIUKa3amu. Jecrabunusupyroniye OenKH.

VYuactue Ttonousomepas. IIpepbIBUCTBI CHUHTE3
JHK. Acummerpus perIMKallMOHHOW  BUJIKH.
®parmenTsl OKazaku.

OIIK-5, YK-4,
VK-5,I1K-1

7. MonexkynspHble  METOAbI  HCCIEIOBaHUS
TPAHCKpUIILIMKU.  TpaHCKpPUIILUS KAk  OCHOBA
PEryisiuuu 3KCIPECCUU I'eHOB. MaTpUUHBbIN CUHTE3
PHK. Cragum  TpaHCKpUNIIUU: WHULAALMS,
snoHrauus u TtepMmuHauus. PHK-nomumepaza —
OCHOBHOM  (epMeHT TpaHckpunuuu. [loHATHS
“pemnpeccop”, “aktuBarop”, “omeparop”. CrnocoObl
U3MEHEHUS AKTUBHOCTHU pernpeccopoB u
AKTHBATOPOB.

OIIK-5, YK-4,
YK-5,IIK-1

8.  MonekynspHbple  METOABI  HCCIICIOBAHUS
npoueccudra PHK.  Ilonarue  mporieccuHra.
Konuposanue 5'-xonHneBoii obnactu. Pacuienenue
U ToJManeHuaupoBanue 3'-  oOjactu. DK30H-
WHTPOHHOE CTPOCHHE KOAMpPYIOIIeH o0mactu
npeamecrsenHnka MPHK sykapuot. Crnaiicunr
HK30HOB. Perynsinus 53KCIpeccud TEeHOB MyTEeM
AJIbTEPHATUBHOTO CIUIANICUHTA.

OIIK-5, YK-4,
VYK-5,I1K-1

9.  MonekyisipHble  METOJBl  HCCIICOBAHUS
Tpancisanuu. ['enetndeckuii koa. Ilonstue konona.
TpunnaeTHocTs, BBIPOXK/IEHHOCTb,
HenepekpbeiBaeMocTh koja. TpancnoptHeie PHK.
Pu6ocomusie PHK. 3nauenue pubocomnoir PHK.
@DyHKIMOHAIbHBIE AKTUBHOCTH "
(GyHKIIMOHAJIbHBIE YYaCTKH prudocoM. PubocomHubIit
JTan TPaHCIALUY. Cragun TPaHCIALUU:
VHULMALYS, AJIOHTALIUA u TEPMHUHALIUS.
ITocnenoBarensHOE CYUTBIBAHUE MPHK
pubocomamu. Perynsius TpaHCIsIMN.

OIIK-5, YK-4,
YK-5,I1K-1
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10. MonekynspHble  METOABI  HCCIEIOBAHUS
penapanuu JIHK. Tunel TOBPEXKTAFOIIINX
m3meHenut B JIHK  (ToukoBble  MyTamuw,
CTPYKTYpPHBIE HapyIIEHUs) W WX TOCJIEICTBHS.
Penapams  JIHK — wmexaHusMm ucrpaBieHus
MOBPEKJICHUI.  YHHUBEPCAIbHOCTh  MPUHIMIIOB
pernapanuu y npo- 1 3yKapuor.

OIIK-5, YK-4,
YK-5,IIK-1

11

11. MonexkymnsipHble METOIbI  TpaHchOpMaIUn
reHoMa. OCHOBHBIE MOHATUS T€HHOW MH)KEHEPHH:
KJIOHMpOBaHHe, TpaHcopmalus, Bekrop. Cucrema
MOIU(PUKAMU-PECTPUKINN  OakTepuil. AHamu3
HYKJIEMHOBBIX KHCJIOT C TIOMOIIBIO AIeKTpodopesa.

OIIK-5, YK-4,
YK-5,IIK-1

10




ABTOMaTH4YecKOe CeKBeHUpoBaHue. OrnpeneneHue
MOCJIEN0BATEIbHOCTEN
dbparmMeHToB
peakuua. Meroasl ckpuHuHra kioHorexk k JIHK.
I'eHHas MHKEHEPHs IPO- U IYKAPHUOT.

HYKJICOTU 0B

JHK.  Ilonumepasnas

JUIMHHBIX
LemHast

Hroro:

18

6

4.3. JlaGopaTopHble paGoThbl — He MPeTYCMOTPEHBI
4.4. llpakTyecKue 3aHATHS

Bcero akaj. yacoB
Ne H Ounas 3aounas | ®opmupyembie
auMEHOBAaHUE 3aHATUS
pasnena dbopma dbopma KOMIIETCHIIUU
o0y4yeHus | oOyueHus
Pemrenne 3amau no reme «MonekymnspHbie
1 METObI I/II:)CJ'IC,HOBaHI/IH J'II/IHI/I},]I[O;) u 2 1 OIIK-5, VK-4,
VYK-5,1IK-1
YTJIEBO/IOB)»
2 Pemenue 3anau no reme «MonekynspHbie 5 1 OIIK-5, YK-4,
METOMbI HCCIICIOBAHMS OCIKOB) VK-5,I1K-1
Pemenue 3anau no reme «MoJeKymsIpHbIE
3 METOIBI I/II([JCJIeI[OBaHI/ISI HyKnZHHEBLIX 2 1 OIIK-5, YK-4,
YK-5,ITIK-1
KHCIIOT»
Pemenne 3anau no teme «MoJleKysipHbIe
4 METO/IBI I/ICCJI;GI[OBEIHI/I}I CTpYKTypr]Fe§OMa 2 1 OIIK-3, YK-4,
VYK-5,1IK-1
BHUPYCOB U NNPOKAPUOT»
Pemenue 3anau no reme «MoJiekyisipHbIe OIIK-5, YK-4,
5 METO/Ibl UCCIIEIOBAHUS CTPYKTYPBI TEHOMA 2 1 YK-5,I1K-1
9YKapuoT»
6 Pemenue 3agau no teme «MoJIeKyJISIpHbIE 5 1 OIIK-5, YK-4,
MeTo/1bl uccienoBanus pemmkanuu JJHK» VYK-5,ITK-1
Pemenne 3anad no reme «MoJEKyIsIpHBIE OI1K-5, YK-4,
7 METO/IbI UCCIIEIOBAHUS TPAHCKPHUIIIIUI 2 1 VK-5,TTK-1
Pemenue 3amau no teme «MonekynsipHbIe OIIK-5, YK-4,
8 METOJIbl  MCCIENOBAaHUSA  IPOLIECCHUHIA 6 YK-5,I1K-1
PHK»
9 Pemrenne 3anaud no reMe «MonekynspHbie 5 OIIK-5, YK-4,
METO/Ibl UCCIEAOBAHUS TPAHCIISIIAI VYK-5,I1K-1
10 Pewmrenne 3anad no reme «MoleKkynspHble 5 OIIK-5, YK-4,
MeTOJIbl uccaenoBanus penapanuu JJHK YK-5,I1K-1
11 Pemrenne 3anau no reMe «MonekymnspHbie 4 1 OIIK-5, YK-4,
METObI TpaHCGHOPMAITTH TEHOMaY YK-5,I1K-1
Wroro: 28 8
4.5. CamocrosiTeibHast pad0Ta 00y4ar0MXCH
Bcero akan. yacos
Ne paszienos Bux CP Ounas 3aouHas
dopma dopma
oOyueHus: | oOy4deHust
1. MonekynsipHble npopaboTka  yuyeOHOro  Marepuaiga IO 1 3
METO/TbI MUCIMIITMHE (KOHCIIEKTOB JICKINH, YUeOHHKOB,
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HCCIIEIOBAHUS MaTEPHUAJIOB CETEBBIX PECYPCOB)
JIAIUI0B U MOATOTOBKA K TPAKTHYECKUM  3aHSTHUSM, 0,5 0,5
YIJICBOJIOB KOJUTOKBHYMaM, JTOKJIaJiaM, 3aiuTe pedepara
BBIIIOJIHCHHE MHTEPaKTUBHBIX 1 1
MHIMBHTYaTbHBIX 3aIaHUI
MOJITOTOBKA K CJIa4€ MOJYJIS 0,5 0,5
npopaboTKka  y4yeOHOro  MaTepuaja  IIo 1 3
ITUCIUTIINHE (KOHCIIEKTOB JIEKIIMM, Y4€OHUKOB,
2. MonekymspHbple  MaTepUaTIOB CETEBBIX PECYPCOB)
METOIBI MOATOTOBKA K TPAKTHYECKUM  3aHATHUSM, 0,5 0,5
HCCIIEIOBAHUS KOJUIOKBHYMaM, JIOKJIajam, 3ammre pedepara
OCIIKOB BBIIIOJTHEHHE WHTEPAKTUBHBIX 1 1
WHIMBHTYaTbHBIX 3a1aHUN
MOITOTOBKA K CJIa4e MOJYJIS 0,5 0,5
mpopaboTka  y4eOHOTO  Marepwaia o 1 3
MUCIUIUIMHE (KOHCIIEKTOB JICKIUH, YUeOHUKOB,
3. MonekynsipHble
MaTepHaJIOB CETEBBIX PECYPCOB)
METO/IBI
MOATOTOBKA K TPAKTHYECCKHM  3aHATHSM, 0,5 0,5
HCCIIEIOBAHUS
KOJUTOKBHYMaM, JTOKJIaJiaM, 3amuTe pedepara
HYKJICHHOBBIX
BBIIIOJIHEHHE HMHTEPaKTHUBHBIX 1 1
KHCJIOT .
WHIMBHTYaTbHBIX 3aIaHUT
MOATOTOBKA K CJIa4€ MOJYJIS 0,5 0,5
npopaboTka  yueOHOTO  Marepuaiga 10 3 4
4. Monekynspuple  [IUCLHUIUIMHE (KOHCIEKTOB JIEKIUH, y4eOHHKOB,
METO/IbI MaTEpHUAaJIOB CETEBBIX PECYPCOB)
HCCIIEIOBAHUS MOATOTOBKA K TIPAKTHYECKUM  3aHSITHSIM, 0,5 0,5
CTPYKTYpBI TCHOMa  [KOJUJIOKBHYMaM, JOKJaJam, 3almre pedepara
BHUPYCOB U BBIIIOJIHEHHE MHTEPaKTUBHBIX 1 1
MIPOKAPHOT MHAMBHIYaTbHBIX 3a1aHUN
MTOJITOTOBKA K CJIa4e MOJTYJIS 0,5 0,5
npopaboTka  yuyeOHOro  marepuaiga IO 1 3
ITUCITUTITNHE (KOHCTIEKTOB JICKIINMA, YI€OHUKOB,
5. MonekynspHbie
MaTepuajoB CETEBBIX PECYPCOB)
METO/BI
MOATOTOBKA K TIPAKTHYECKUM  3aHSATHSM, 0,5 0,5
HCCIIEIOBAHMS
KOJUIOKBHYMaM, TOKJIajaam, 3amuTe pedepara
CTPYKTYpBI TeHOMA
BEITIOJTHEHHE WHTEPAKTUBHBIX 1 1
9YKapuoT .
MHIMBUIYAbHBIX 33JJaHUHN
MTOJITOTOBKA K CJIa4e MOJTYJIS 0,5 0,5
npopaboTka  y4eOHOro  Marepuanga IO 3 4
MUCIUILTHHE (KOHCIIEKTOB JICKIIHH, YUeOHHKOB,
6. MoJeKkyisspHble  [MaTEPHAIOB CETEBBIX PECYPCOB)
METObI MOATOTOBKAa K MPAKTHUYECKUM  3aHSATHSM, 0,5 0,5
HCCIIEIOBAHUS KOJUTOKBHYMaM, JTOKJIaJiaM, 3amuTe pedepara
perunkanuu JJTHK BBITIOJTHEHNE HMHTEPAaKTUBHBIX 1 1
WHIMBHTYATbHBIX 3aTaHUH
MOATOTOBKA K C/Iau€ MOJYJISI 0,5 0,5
7. MonexynspHsbie npopaboTka  y4eOHOro  Marepuaiga IO 3 4

METOIBI
HACCIIENOBAHUS

MU CITUITIINHEC (KOHCHCKTOB HCKLII/Iﬁ, y‘-IC6HI/IKOB,

MaTepHaJIOB CETEBBIX PECYPCOB)
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TPAHCKPHUIIIIUN MOATOTOBKA K TPAKTHYECKUM  3aHSITHSM, 0,5 0,5
KOJUTOKBHYMaM, JTOKJIaJiam, 3amuTe pedepara
BBIIIOJIHEHHE MHTEPaKTUBHBIX 1 1
WHIMBHTYaTbHBIX 3a1aHUN
MOATOTOBKA K C/1aue MOJIYJISI 0,5 0,5
mpopaboTka  y4eOHOTO  Marepwaia IO 2 3
ITUCITUTIINHE (KOHCIIEKTOB JICKIIMH, Y4€OHUKOB,
8. MoseKyisipHble  [MaTEPHAIOB CETEBBIX PECYPCOB)
METOIbI MOJArOTOBKA K MPAKTUYECKUM  3aHATHUSIM, 0,5 0,5
HCCIICIOBAHUS KOJUTOKBHYMaM, JTOKJIaJam, 3amuTe pedepara
npoueccudra PHK BBINOJTHEHUE WHTEPAKTUBHBIX 1 1
WHIMBHTYaTbHBIX 3a1aHUN
MOJITOTOBKA K CJIa4€ MOJYJIS 0,5 0,5
mpopaboTka  y4eOHOro  Marepuana IO 1 3
MUCIUILTAHE (KOHCIIEKTOB JICKITHH, YICOHUKOB,
9. MosekyisipHble  MaTEPUAJIOB CETEBBIX PECYPCOB)
METO/IbI MOATOTOBKA K TPAKTHYECKUM  3aHSATHSM, 0,5 0,5
HCCIIEIOBAHUS KOJUIOKBHYMaM, TOKJIajam, 3amuTe pedepara
TPaHCIALUU BBIIIOJIHCHHE MHTEPaKTUBHBIX 1 1
MHAMBUIYaTbHBIX 3a1aHUN
MMOJITOTOBKA K CJIa4€ MOJIYJIS 0,5 0,5
mpopaboTka  y4eOHOro  Marepuaina IO 1 3
MUCIUILTAHE (KOHCIIEKTOB JICKITHH, YIeOHUKOB,
10. MosnekysspHble  MaTe€pUaloB CETEBBIX PECYPCOB)
METO/IbI MOATOTOBKA K MPAKTHUUYECKUM  3aHSTHSIM, 0,5 0,5
HCCIIEIOBAHUS KOJUIOKBHYMaM, TOKJIaaam, 3amuTe pedepara
penapamuu JJHK BBITIOJTHEHHUE WHTEPAKTUBHBIX 1 1
WHIMBHTYaTbHBIX 32 IaHUT
MOATOTOBKA K CIa4€ MOJYJISI 0,5 0,5
nmpopaboTka  y4eOHOTO  Marepwaia o 2 3
MUCIUILITHHE (KOHCIIEKTOB JICKIIHH, YUeOHUKOB,
11. MonexyisipHble  MAaTE€PUAJIOB CETEBBIX PECYPCOB)
METOBI MOATOTOBKAa K MPAKTHYECKUM  3aHSATHSM, 0,5 0,5
Tparchopmaum KOJUTOKBHYMaM, JTOKJIaJiaM, 3amuTe pedepara
reHoMa BBITIOJTHEHUE MHTEPaKTUBHBIX 1 1
WHIMBHTYaTbHBIX 3aIaHUT
MOATOTOBKA K CIa4€ MOJYJISI 0,5 0,5
Uroro: 36 58

IlepeueHp yueOHO-METOAMUECKOTO 00ECTIeYeHHS Il CAMOCTOSITENIbHON pabOThI
10 TUCUUIUIMHE:

1. benocoxos @.I'. Meroanueckre ykazaHus 10 MPOBEACHUIO MPAKTUUECKUX 3aHATHH 110
nucturnae «JIHK-TexHomornu B pa3BUTHH arpOOMOJIOTHI ISl O0YUJAOIHXCS TIO HAIPABJICHUIO
noarotoBgn 35.06.01 Cenbckoe X035HCTBO, HampaBieHHOCTh Cenekuns U CEMEHOBOJACTBO
CeITbCKOXO3SHUCTBEHHBIX pacTeHu. - MuuypuHck, 2024,

2. bemocoxoB @.I. Meroauueckne pexkomengauuu «lIpaBuna  odopmienus
CaMOCTOSITENIbHBIX paboT obOywaronumucs mo aucuuiuinHe «/IHK-texnomornu B pa3Butum
arpo6uonorun» - Muuypusck, 2024.

3. benocoxoB @®.I'. KoHCHEKT JieKIHiA IO JUCHUTUTHHE «MOJICKYISPHBIE METOIBI
uccIe1oBaHus». - MuuypuHck, 2024.
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4. benocoxop @.I'." Meronuueckrue pEKOMEHIAUMU MO W3YYEHUIO JIUCIUILIMHBI
«MonekynsipHble METOJIbI HCCIEAOBAHUS» A1 00YJarOIIMXCsl OYHOT0, 3a04YHOT0 00pa3oBaHus -
Muuypunck, 2024.

5. benocoxop @.I'. Mertonuueckne YyKa3zaHHUs JId OOYYAIONMIUXCSA 10 HU3YYCHHIO
TUCIUTUINHBL  «MOJEKYJIIpHbIE METOIbI HCCIICIOBAaHUS» W BBHIMOJTHEHHS pedepara yis
0o0yuarmmxcs 3a049HOro oopa3zoBanus - MuuypuHck, 2024.

6. bemocoxoB @.I. TImoccapmuii mno gucuummHe «MOJEKYISIpHbIE  METOMbI
ucciaeaoBanus» - Muaypunck, 2024,

4.6. KypcoBoe npoekTUpoOBaHNe — He MPeyCMOTPEHO

4.7. Conep:kaHue pa3aesioB IMCHUILIMHBI

Pa3nea 1. MonekynspHble METObI UCCIIETOBAHMSI IUIIUAOB U YIIIEBOJIOB.

O6mas xapakrepucTuka kinacca qunuaoB. Kiaccudukaiys TunuaoB: MPOCThIE JTUMHIBI —
KHUPBI, BOCKM U CTEPUIBI; CIOXKHBIE JUMUABI — (HochHOoNUIUabl U TIUKOTUNHIBL. Jlokamu3armst
JUMNHIOB B KJIETKE M UX OUOJIOTMYECKOe 3HAUYCHUE.

Kupst (Tpurnuuepuasl). IIpoctble W cMellaHHble TPUIIULIEPUIbl. Bbiciine >kupHbIE
KHUCIIOTBI, BXOJSIIME B COCTAB TPUIJIHUIIEPUIOB (HACBHIIICHHBIE — MMaJbMUTHHOBAS, CTEAPUHOBAS;
HEHACBILIEHHbIE — OJICMHOBAsL, IMHOJIEBAs, TMHOJIEHOBasA). DU3NYECKUE U XMMHUECKHUE CBOMCTBA
TPUTIUIEPUIOB.

OO6mrass  xapaktepucTuka  Kjacca  yriaeBofoB.  Krnaccudukamus — yrieBOJOB.
Monocaxapuapl U HuX (u3MUYeckue U XUMHUYECKHe CBoicTBa. Puboza, nezokcupubdosa.
Onurocaxapuasl 1 X (pU3MUECKHe M XMMUYECKHE CBOMCTBA. BrICmne monmmcaxapuisl U HX
cBoiicTBa. buonoruueckas poip yrieBooB.

Pa3nen 2. MonekynsipHbIe METOIbI UCCIICIOBAHUS OCITKOB

Ponp OenxoBbIX MOJEKyl B (YHKIMOHHMPOBAHMU >KHUBBIX oOpraHu3zMoB. IlepBuunas
CTpYKTypa 0enKoB. AMHMHOKHUCIOTHBIE OCTaTKM — MOHOMEPHI OEJIKOBBIX LieTeld. AMUHOKHUCIIOTHI,
BXOJISIIIIME B COCTaB OENKOB, UX CTpOEHHE. 3aMEHUMbIE U HE3aMEHUMbIE aMMHOKHUCIIOTHI. Penkue
AMUHOKHCJIOTBI, BXOJSIINE B COCTaB O€lIKOB. AMMHOKHCIIOTBHI, HE BCTpeyaroluecss B Oeskax.
ITlentunnag cBsa3p. [lomunentuanas nenb. CTpyKTypa M KHCIOTHO-OCHOBHBIE CBOWCTBA
nenTtuaoB. [lpupoaHeie nenTuabl.

VYpoBHM opraHuzanuu OenkoBOl Mosekynbl. IlepBuuHas cTpykTypa Kak YpOBEHb
opraHuszanuu 0enka. 3HaueHHe U3y4eHHUs] IEPBUYHON CTPYKTYpPBI OEIIKOB JUIsl pelieHus: mpodiieM
HBOJIFOLIMU U CUCTEMATUKH OpPTraHU3MOB.

Bropuunass crtpykrypa Oenka. CTpyKTypHBIE OCOOEHHOCTH TIENTHUIHON  CBS3H,
ompenensgoomue  (GOpMHUpPOBAHHE  PEryaspHOM  BTOpUYHON  cTpykTypel. Crepuyeckue
OTpaHMYEHUs] M BTOPUYHAsl CTPYKTypa MNENTUIHOW CBsA3U. Poilb BOJOpPOJIHBIX CBSI3eH B
(bopMHpPOBaHUN BTOPUYHOM CTPYKTYPBHI.

Tperuunast crpykrypa O6enkoB. CTaOMIBHOCTH MPOCTPAHCTBEHHOH CTPYKTYphl Oeka.
KomnaktHocts ¢opmbl. Hamuune runpodoOHBIX saep U monsgpHoi obonouku. [IpucyrcrBue
ruapoOOHBIX aMHUHOKHCIOT B 000JI0YKe, WX (yHKIMOHaNIbHOE 3HaueHue. [Ipupoma cum,
CTaOWIIM3UPYIOIIMX TPEeXMEpHYI CTPyKTypy Oenka. I'mapodoOHble B3auMoaeicTBuS.
Bonopoansie u coneBsie cBsizu. Ban-nmep-BaanbcoBel B3ammomeictBus. Ponb mucymbhuIHbIX
CBsizell B CTAaOMIM3AlMU TPETUYHOM CTPYKTYpBl HEKOTOpPBHIX OenkoB. dopma, KOMIAKTHOCTh U
TUHAMHUKa MOJeKynbl Oenka. OOpa3oBaHME TPETHYHOW CTPYKTYphl Oelka W3 DJIEMEHTOB
BTOPUYHOM CTPYKTYypbl. COOTHOILIEHHE MEXAY MPOCTPAHCTBEHHON CTPYKTypoil Oenka u
AMUHOKHUCIJIOTHON MOCIEA0BATEIbHOCThI0. CXeMaTHUeCKOe MpPEe/ICTaBICHHE MPOCTPAaHCTBEHHOM
CTPYKTYpBbI OeliKa.

YerBepTuuHas CTpykTypa Oenka. ['‘eomeTpus dYeTBEepTUUYHOM CTPYKTYphl Oelka.
B3aumoneicTBusl MeXIy CyOBeAMHUIAMM, CTAOMIM3UPYIOIIUE YETBEPTUUYHYIO CTPYKTYpY.
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CrpyKkTypHast OpraHu3anusi KOHTaKTOB MEXIY CyObeauHULAMH. DYHKIIMOHAIbHOE 3HAYECHUE
YETBEPTUYHOU CTPYKTYpHI OenKa.

Henarypanus OenkoB. Pa3pyiieHne HAaTUBHOH KOHGOpMAaIMu OCIKOB H3MEHEHHEM
temneparypsl, pH, 00paboTkoil xumMHUeckUMH BellecTBaMu. JleiicTBre eTepreHToB, CIIUPTOB,
JIEKTPOJINTOB.

CaMoopranuzaiusi MpPOCTPAHCTBEHHON CTPYKTYpbl OENKOBBIX MOJIeKyl. PenaTtyparius
Oenka in vitro. IIpemompeneneHHOCTh TPOCTPAHCTBEHHOM  CTPYKTyphl Oenka  ero
aMUHOKHCIIOTHOM MOCIEA0BATEIBHOCTHIO.

Pazgen 3. MosekynsipHble METO/IBI CCIIEAOBAHMS HYKJIIEMHOBBIX KUCIOT

[lepBruuHas cTpyKTypa HYKJIEMHOBBIX KUCIOT. HyKneoTuabpl — MOHOMEpBI HYKJIIEMHOBBIX
kucaoT. [lypuHOBBIE U MMPUMUAMHOBBIE OCHOBAHUS; KETO-€HOJbHAs Tayromepus. CaxapHbIi
KOMIIOHEHT HyKJeoTuAa; neHTo3bl. Hykmeoduasl. Hykneotuast — ¢ocdopubie 3dups
HYKJICO3UJ0B. PaznuuHbple THMNBI HYKICOTHIOB: Hykjieo3ua-5' (wmm  3')-moHOdochaThr;
nudocdarer; Tpudocdarel. Makpospruueckue cBsizu Mexay anbda- u 6era-pocharamu, Mexay
Ocra- m ramma-pocharamu. CTpoeHHE TOJUHYKICOTHIHOW IEMM KaK HEPa3BETBICHHOTO
noJiMMepa.  DH3UMaTH4YecKas  Jerpajauus HYKIEHMHOBBIX  KHCIOT. OK30HYKJI€a3bl U
sHaonykieassl. JJHKa3er 1 PHKa3el.

KonuuyecTBeHHOE COOTHONIEHME A30TUCTBIX OCHOBAaHWW B HYKJIEHMHOBBIX KHCJIOTAX.
[lpaBuna Yapradda. IlepBuunas crpykrypa Ouosorndyeckoro monumMepa. Hykneotumnas
MOCJIE/IOBATEIbHOCTh HYKJIEUHOBBIX KHCIIOT. A30THUCTBIE OCHOBAaHHUS W BOJOPOJHBIE CBSI3U
MEXK]ly HUMH. Y OTCOH-KPUKOBCKME KOMILIEMEHTAPHBIE TAPhl OCHOBAHU.

MakpomonekynsapHasa crpykrypa JAHK. J[Boiinas cnupans Yorcona — Kpuka. [Tpuniun
KOMIUIEMEHTAPHOCTU M €ro OMOJIOruueckoe 3HaueHue. Peannsanusi BOJOPOJHBIX CBSI3EH U
rUAPOPOOHBIX B3aMMOJCHCTBHUI. AHTUNApaAIJIENIbHbIE e C UICHTUYHBIM WH(OPMALOHHBIM
conepkanueM. Cnupanuzanus. [lapamerpsl ciupanu.

Henarypanus asycnupansnoiit JIHK. Penarypanusa JITHK. Monekynspuas rubpunuzanus
JHK. VYcraHoBieHHe CXOACTBA HYKJIEOTHIHOW mocneaoBaTenbHoctn uener JHK nmyrem
MoJeKysipHoi rudpuauzanuu. 'nbpuanzanus PHK-/IHK.

MakpomonekynsapHas ctpykrypa PHK. Onnonenoueunocts PHK. Cnupanuzamnus 8 PHK
(BTOpHYHasi CTPyKTypa). BHyTpuilernodeyHble KOMIUIEMEHTapHble B3auMojelcTBusa. llernw,
nedexTbl 1 BHyTpeHHue netnu mnuiek PHK.

Pazgen 4. MounekynsipHble METO/ABI HCCIIEAOBaHMUSA CTPYKTYphl T€HOMa BHPYCOB U
MPOKAPHOT

Tunsl reHeTHYECKOro MaTepranga U MEXaHHU3M €ro PEIUIMKAalMM Y Pa3jIN4YHbIX BHPYCOB.
Tunsl B3aMMOJEHUCTBUSA BHUPYCA C KJIETKOW-XO35IMHOM. XapaKTepPUCTUKA HEKOTOPBIX BUPYCOB.
[TpoucxoxaeHne BUPYCOB U UX POJIb B DBOJIIOLUH.

Crpykrypa OakTepuanbHO XpoMocoMbl. CTpyKTypa NIPOKAPUOTHUYECKUX T'€HOB.
bakrepuanbHble m1a3MuIbl. |S-31eMEHTHI U TPaHCIIO30HbI OAKTEPHH.

Pa3nen 5. MonekynsipHble METO/IbI UCCIIEOBAHUS CTPYKTYPBI T€HOMA 3yKapuoT

Kunernka peaccoumanun neHatypupoBanHo JIHK u cioxxHOCTH reHOomMa 3yKapHoT.
[TocnenoBaTenbHOCTH HYKJICOTHUIIOB dyKapHOTHYeckoro reHoMa. CTpyKTypa 3yKapuOTHUECKHUX
reHoB. 'eHombl opraneinn aykapuot: JJHK MUTOXOHapHI U XJIOpOIIIaCTOB.

Pa3nen 6. Monekynspabie METOBI UcciieoBanus perumrkanun JJHK

MonekynspHele Meronsl uccienoanus perumkanuun JJHK — ocHoBa pasMHOXeHHs
KUBBIX OpPraHU3MOB, Iepelaud HACJEJACTBEHHBIX CBOWCTB M3 IOKOJIEHUS B TIOKOJEHUE U
pa3BUTHS MHOTOKJIETOYHOIO OpraHu3Ma M3 3UroTsl. JKecTkass CBS3b MEXIy peIUIMKalued u
cerperanueld reHomMa. biokupoBka nosropHod permmukanuu JIHK. Envanna perumkanum —
perIMKoH. ENMMHCTBEHHBIN PEIIMKOH OAKTEPH 1 MHOXKECTBO PEIUIMKOHOB 3yKapHoT. KoHTposb
peIUIMKallui Ha ypOBHE HMHHMIMALWU. Pa3Mepsl pemukoHOB. PeKOMOWHAIIMOHHBIE €TUHUIIBL.
VYnopsgodueHHast HHUIMALUS UX PEIUIMKALUH B S-(ha3e KJIeTOYHOro UKJIA.
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ITonykoHCcepBaTUBHBIN MeXaHU3M perukanuu (onbIT Mesenscona u Cranb, 1958 r.).
Pacxoxnenne nener JIHK. Touka Hayana permMkanuyu — y4aCTOK CBSI3bIBAHUSI MHULIUATOPHOI'O
Oenka. PernkatuBHas Buika. OJHO- U ABYHAIIPABJICHHAS PEIJIMKALUS.

[Mpunmuner perumkauuu  JHK. JHK-momumepassl. Pons JIHK-matpunsr m PHK-
3arpaBku.  Jlesokcunykineosunrpudocdarst  kak  cyocrparel.  Cuates  JIHK  kax
nocieoBaTelbHOe MpucoennHenne HykiaeotuaoB kK 3'-OH-konny 3arpaBku. OOpa3oBaHue
KOMILUIEMEHTApHOTO MpoaykTa. YpoBenb Tounoctu peruukanuu JIHK. Koppekrupyromas 3'-5'
sKk30HyKiea3Has akTuBHOCTh JIHK-momumepas. I[paiimaser — PHK-nonmumepassl, obpasyromme
PHK-3arpaBku nns naniumanuu cunte3a JJHK. Pacrinerenne nBoitnon cnimpanu JJHK-matpunb
xenukazamu. Jlectabunusupyomue Oenku. YuacThe Ttornou3omepas. [IpepbIBUCTBIN cHUHTE3
JIHK. Acummertpus pennukaninoHHON Buiku. @parmMenTsl OKa3aku.

JHK-momumepaser E. coli — I (bepment KopubGepra), II u III. Mx derBepTHuHas
CTPYKTYpa, KOJIMYECTBO MOJICKYJl Ha KIIETKY. YHHUBepcallbHbIe ()epPMEHTATUBHbIC AKTUBHOCTH —
5'-3'-momumepusyromas (moHranus) u 3'-5'-sk30HyKIIea3Has (KOpPPEKTHPYOIIas). YHUKaIbHas
5'-3"-ax30nyKneasnas aktuBHOCTh JIHK-mommmepassr 1. @ynkinun JJHK-nonmnmvepas B kierke E.
coli: pons JIHK-monumepaser 1 B ynanenuu nedexros npu penapanud u PHK-3arpaBku npu
permukanuu; I — B penapanuu; 111 — B periukanuu (peruiMkasa ¢ BBICOKOW MPOIECCUBHOCTHIO U
CKOPOCTBIO TOTTUMEPU3ALIHH).

JeranpHas kaptuna cunteda JJHK B pemnmkaruBhoit Buiake E. coli. Xemukazer —
«marampomuey» amiocrepuueckue Oenku. [Ipaiimocoma — KOoMILUIEKC XeNlMKa3bl U MpaiimMasbl Ha
3amas/ipIBarolie nenu. Xenukasa rep Ha senymei uenu. Crpoenue JJHK-nmonmumepassr 11 u ee
(GYHKIIMOHUPOBAaHHE B PEIUIMKATUBHOW BHIKE XolodepMeHTa. MUHHMAIbHBIA (QepMeHT,
CBSIBYIOIIUH OETIOK, raMMa-KOMILIEKC, OeTa-3aK1M.

Mexanu3m oOecredyeHus COTJIACOBAaHHOTO CHHTE3a BEAYIICH M OTCTAIoUIed IIemH.
Perumncoma. 3aBepuieHne cuHTe3a 3amnas3apiBaromei nenu u3 gparmenToB Oxazaku. CoBMecTHOE
nevictue [JHK-nmonumepassl [ u PHKa3er H. JIHK-n1raza u Mexanusmel ee 1eUCTBUS.

Ocob6ennoctu perukanuu JJHK y sykapuor.

Pazgen 7. MosnekynspHble METOJIbI CCIIEA0BAHUS TPAHCKPUIILIUU

Tpanckpunuus Kak OCHOBA PETyJLMHU JKCIpeccudu TreHoB. Marpuunseiii cunte3 PHK.
Komnnemenrapnocts  mpoaykra  PHK-nmommmepasnoit  peakumn  marpune.  Craaun
TPaHCKPUIILIUK: UHULMALMS, A1oHTauus u tepmuHanus. PHK-nonumepasa — ocHoBHO# hepmeHT
TPAHCKPUIILIUH.

Tpanckpuniuss y oybOaktepuit. I[lonstue omepoHoB u mnonunuctponHsix MPHK.
IIpoMoTOp M TEepMUHATOpP TpaHCKpUNUMU. [IpuMepsl perymsiuuu akTHUBHOCTH TE€HOB C
HCIIOJIb30BaHNEM Habopa curma-cyobenuHul. CTpyKTypa MPOMOTOPOB: 00JACTH HYKJIEOTHIOB
(=35) u (-10). CtpykTypa TEpMHUHATOPOB.

Wuunmanus Tpanckpunuuu: sTansl. OnepoH Kak crnoco0 peryisiuud TPaHCKPHUILHHU.
Perymsinus aktuBHoct reHoB E. coli, yrumusupyrommx makrosy. Lac-onepon E. coli. Cxema
Kaxo6a-Mono. Ilomstus “pemnpeccop”, “aktuBatop”, “omeparop”. CmocoObl H3MEHEHUS
AKTUBHOCTH PENPECCOPOB U aKTUBATOpoB. IIpuMepsl perynsuuum akTMBHOCTH OINEPOHOB Ha
cTaaud MHULIMAUuU. DaxkTophl, NEHCTBYIOIIME Ha 3HAUYUTENbHOM paccTosHuu. ConpsbkeHue
TPAHCKPUMLMU W TpaHcasuuu. [loHATHE «aTTeHroanMmWy». ODNOHTanus: (aKTOpPbl SJIOHTALUH.
TepmuHnanusi: hakrop-3aBucuMasi 4 pakTop-HE3aBUCUMAsL.

Tpanckpunuus y sykapuoT. TpaHCKpUIIIMOHHAs aKTUBHOCTb T€TEPO- U DYXpOMaTHHA.
CospeBanne PHK wu tpancnopr PHK wn3 sanpa B muromnmasmy. PHK-mommmepassr kieTok
sykapuoT. Oyukiuu PHK-momumepas I, II u III B knetke. CyOweauanunbiii coctaB PHK-
nonumepas I, 11 u II. O6mme cyOwvenununpl. I[Ipomotopst PHK-momumepazer II. Tumst
IPOMOTOPOB, OCOOEHHOCTH HX cTpoeHus. [loHATHE: «OCHOBHBIE (AKTOPBl WHHUIIUAIMI
Tpanckpunuuu. OcHoBHBIE (akTopbl nHULMAuK TpaHckpuniuu PHK-nmonumepassr 1. Dramns
uHUIManuu TpaHckpunuuu Ha npuMmepe PHK-nommmepasst II. B3aumopelicTBHe OCHOBHBIX
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(akTOpPOB TPAHCKPUIIIUKM NpPHU HMHULMAIMU. JlOMOJHUTENbHbIE (AaKTOPhl MHULMAIMH, MECTa
CBSI3bIBaHUA (DAaKTOPOB TPAHCKPUILMHU. Y JaJICHHbIE MecTa CBA3bIBaHUS (akTopoB. CrocoOsbl
U3MEHEHHUS AaKTHBHOCTH (pakTopoB. TpaHCKpUNIMOHHAS AaKTHUBHOCTh T€HA €CTh pPe3yibTaT
B3aUMOJICHCTBUSA aKTMBATOPOB M HHIMOMTOPOB TpaHCKpUNUMU. OCOOCHHOCTH peryssnuu
TPAHCKPUIILIUK B MHOTOKJIETOUHBIX OpraHu3Max. ['€Hbl «IOMalllHero X03siicTBa». DJIOHTalusl.
@axTopsl 210Hranyy. TepMUHALUS TPAHCKPUIILUH.

Pa3nen 8. Monekynsipable METOBI UcciieqoBanwsl mporeccuara PHK

[Tonsitue npoueccunra. I[lponeccunr MPHK sykapuot u3 rereporennoit saepuoii PHK
(rsPHK). KsnmpoBanue 5'-koHIIEBOH 00jacTu: MOBBIIIEHHE 3(P(EKTUBHOCTH TPAHCISALUN MU
3aIuTa TpaHCKpunTa ot gerpazauuu. CTpoeHne «kana». Pacuiernienue u nojauaaeHUIupoBaHue
3'- obnmactu. Curnan nonuaneHwiupoBanus. IlonnA-nonumepasa- GepMeHT pacueruieHUs U
noauaaeHuIupoBanus. Jlerpaganus 3'-koHueBoi 001acTy. 3HaueHUe MONUAACHUIMPOBAHUS IS
CcTaOMIM3alMy TPAHCKPUITA U €ro TPAaHCIIOpTa B LUTOILIa3My. Perymnsanus skcnpeccuu reHa Ha
CTaJInY IIPOLECCUHTa 3'-KOHLIA: HAJIMYUE HECKOJIBKUX CUTHAJIOB MOJINAACHUINPOBAHNU.

DK30H-UHTPOHHOE CTPOEHUE KOJUpytolien obsactu npenmecrseHHnka MPHK aykapuor.
CrnalicuHr 5K30HOB. MexaHu3M cIulaiicuira ¢ o0pa3oBaHueM Jacco-uHTpoHa. Crutaiicocoma.

Perynsamus skcnpeccuum TE€HOB IIyTeéM allbTepHATUBHOIO crulaiicuHra. OOpa3oBaHue
TKaHecneuupuuyeckux nzopopm Oenka. IkoHOMUUHOE Hcnonb3oBanre PHK-npeamecTBennuka.
Bxirouenne ©  BBIKNIIOYEHHE TEHOB. Perymumpyembiii  OenkamMu  Kackaj — IPOIIECCOB
anbTepHAaTUBHOIO cruaiicunra. Mutpons! kak npenmecrseHHuky MAPHK. IlepecmoTp nonsTus
«OIMH reH — o/1uH 0enok». COBpEMEHHOE OIpe/ie/IEHUE TeHa.

Pazgen 9. MosiekynspHble METO/IbI CCIIEA0BAHUS TPAHCISLUN

buocunTe3s OenkoB Kak HambOoJee CIOXKHBIA M SHEProeMKUN MpolLEecC pealn3aluu
IFeHEeTUYECKOM HMH(OpMaluK, TMPOTEKAIOMMA € BBICOKOM CKOPOCTBIO M TOYHOCTBIO.
OyHnaMeHTalIbHbIE OTKPBITUSA 50-X rol0B: pUOOCOMBI KaK MECTO CHHTE3a OEJKOB; aKTHBAIUs
aMHHOKHUCIIOT ITyTeM oOpazoBanust amuHoau-TPHK; ananropuas runoresa Kpuxka.

I'enernueckuit koa. DKcnepUMEHTalbHAs pacIMPpPOBKAa T€HETUUECKOTO KOJa B OIbITax
bpennepa u Kpuka Ha myrantax 6aktepuodara T4 (1961 r.). [Tonarue kopoHna. TpumieTHOCTb,
BBIPOXKJIEHHOCTb, HETEPEKPBHIBAEMOCTh KOAa 0€3 3amsThiX. YCTaHOBJIEHHE «YHHBEPCATbHOIO»
KO/I0BOro cioBapsi (OakTepuu, LUTOIIa3Ma 3YyKapHoT). TepMUHATOpHBIE KOMOHBL. CeMbu
KOJIOHOB.

Tpancnoprueie PHK. Ilonsarne antukonona TPHK. Ero pacnonoxenue Bo BTOpUUHON U
tpetuyHou ctpykrype TPHK. Konon-antukonoHoBbelie B3aumoaencTBus. ['unoresa HeCTpoOroro
cooTBeTcTBUS KpuKa: HEOMHO3HAYHOE ClIapUBaHUE MEPBOTO HYKJIEOTH/1a AaHTUKOAOHA C TPETBUM
HYKJIEOTHIOM KOJJ0OHa. OCOOEHHOCTH 3THX MOJIOKEHUI aHTHUKO/I0HAa U KoJoHa. [IpaBuia KoaoH-
AHTHKOJO0HOBOIO criapuBaHus Kprka 1 uX HEKOTOpBIE CIIEICTBUS.

[TonsTue Tpancasauuu. XUMHUYECKHUE PEAKIIMK OMOCHHTE3a OEJIKOB. TpancnopTHbie
PHK. Apantopnas runore3a Kpuka u ee nokasarensctBo. Crpykrypa TPHK. IlepBnunas
CTPYKTypa: JJIMHA Lemned, 3'-KOHel, «MUHOPHBIC» HYKJICOTHIbl, KOHCEPBATHBHBIE YYACTKU;
BTOpPUYHAsl CTPYKTypa: «KJIEBEPHBIN JIMCT», JBYCHUPAIBHBIE M OJHOCIHPAIBbHBIE YYacTKH,
KaHOHMYECKOE€ M HEKAaHOHWYECKOE CIapuBaHHWE OCHOBaHMM. Peaknum aMuHOAIMIMpPOBaHUS
TPHK: axkTuBHpOBaHHME aMHMHOKHCIOT C OOpa30BaHMEM AaMUHOAILMIAJCHUIATOB U MEPEHOC
aMUHOAIMIbHBIX ocTaTKOB Ha TPHK. CrpykrypHas  kommuieMeHtapHocte TPHK  m
amuuoanuia-tPHK-cunreras.

PuGocomuslii stan Tpancasuumu. CTaauud TpPaHCISAIUM: WHULMALMSA, SJIOHTAlUs H
tepmuHanus. [locnenoBarensHoe cunthiBanne MPHK pu6ocomamu. Ilonupubdocomsl. Pabounii
(2JIOHTAIIMOHHBIH) HUKIT pUOOCOMBI.

Crpyktypa pubocombl. Jlokanuzamms pubocom B kjetke. CBOOOAHBIE H
MeMOpaHOCBsi3aHHble pruOocoMbl. [IpokapHoTHUECKH M 3YKapHUOTHYECKHIl THUIBI PHOOCOM.
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PuGocombl MHUTOXOHIpUN U XxyopomacToB. Pasmep u mnoxpaszgeneHue pubocoM Ha JiBe
cybuactunbl. Mojienu o0beAMHEHUsT CyOUacTHIl B LISy pHOOCOMYy.

Pu6ocomusie PHK. 3nauenue pubocomuoit PHK. ®yHKkuMoHanpHBIE aKTHBHOCTH U
(GyHKLIMOHAJIbHBIE Yy4yacTKM pubocoM. DYHKIMH CBA3BIBAaHUS: CBSA3bIBAHME U YAEp)KaHUE
MaTpuuyHoro mnosivnykineoruaa (MPHK-cBs3piBatomumii yyacTtok); yaep:kanue nentuania-TPHK
nmn  neamupoBanHod TPHK (TPHK-cBsizpiBatommii P-ydacTok); CBSI3pIBaHME aMUHOAQIIWII-
TPHK (TPHK-cBsi3p1Batomnuii A-y4actok), cBsi3piBaHue O€IKOBBIX (pakTopoB TpaHcasuuu u I T
(axTOp-CBAZBIBAIOIINI YIACTOK).

DNOHTaMOHHBIA LUK pubocombl. IlocienoBaTenbHOCTE COOBITUH W MOJEKYJSIPHBIC
mexaHusMmbl: nepebop TPHK; y3naBanue aHTMKOJOHA; OTOOpP IPaBWIBHOIO KOJOH-
AQHTUKOJIOHOBOTO  KOMILIeKca. Tpancmentuiauus  (oOpa3oBaHHE  MENTUIHOW  CBSI3M).
Tpancnokauus. IlepeaBukeHre MaTpulbl IPU TpaHCIOKAaUK. MoJienb JUHAMUYECKOH paboTh
pUOOCOMBI B 3JIOHTALIMOHHOM ITUKJIE.

WMunnmanus TpaHCIAUMU. 3HAY€HUE MHULIMALWU TpaHCsuuu. MHunmupyomue KoI0HbI
n ux noinoxxeune B MPHK npo- u sykapuor. Mannmnaropusie TPHK u nHHIMaTops! Tpancasanuu.
benkoBbie ¢akTopsl uHunmanuu. CoctosHue puOocoM nepen HHUIManUed. MHunumanus
TPAHCISAIUU Y TPOKApHOT. Accomuarus npokapuoTrdeckoit 30S-cyOdacTuiel prOOCOMEI ¢
MaTpUYHBIM HOJMHYKIeOTHIOM. llocnenoBaTenbHOCTE COOBITHI B Ipoliecce MHULUALMU Y
npokapuot. MHunmanus TpaHciIsaLuu y 3yKapuoT.

Tepmunanus tpancnauuu. IIpo- u sykapuornyeckue OesKOBble (PAKTOPbI TEPMHUHALINY;
y3HaBaeMble UMH TEPMUHHUPYIOIINE KOJMOHBI. CBsi3piBaHUE (PAKTOPOB TEPMHHAIIMH B A-y4acTKe
pubocomsl. ['uaponus nentuamn-TPHK. OcBoboxaenue nuranios. Juccounanus cyodacTu.

Perynsauus tpanciauuu y npokapuor. Ckopocts pacnaza MPHK B usmenstonmxcs
yCIOBUAX cpeabl W perymsauus ucnoiszoBanus MPHK Ha cragmm wHunuanuu. VYdactok
cBsa3biBanus pudocoMsl (RBS) MPHK. Duxanceps! 3a npenenamu RBS. M3menenue BropuyHoit
ctpyktypbl MPHK: TpaHCcnsnuoHHOE conpspkeHue, BOBJICUEHHME B INNWIBKM MHULIMATOPHBIX U
TEPMHUHHUPYIOIINX KOJAOHOB. TpaHCISIIMOHHbBIE PEIIPECCOPBI: AyTOT€HHAs PETYIIALNs TPaHCIALNUN
CTPYKTYpHBbIMHU Oenkamu prbocom E. coli.

Perynsus TpaHCISIIMK y 9YKapHOT Ha CTauU MHUIHALIUH.

Pazgen 10. MonexymsipHble MeTOAbI HccinenoBanus penapanun JJHK

Cucrema pecTpukuu-MoAauduKanuu y syoaktepuil. Ee 3HaueHue A yHUUYTOXEHUS
gyxepogHoit /IHK. S-afeHO3MIMETHOHMH — JAOHOP METWUJIbHBIX Tpynn. CHUCTEMbI PeCTPUKIIMU
Tpex TunoB. Mertuna3zpl u pectpuktaszpl Tuna |l — ornenvHble (QepMeHTH. Y3HaBaHuME U
pa3pe3anue pectpukrazamMu tumna |l kopoTkux crnenuduueckux (0OBIYHO TOTUHAPOMHBIX)
MOCJIeIOBATEILHOCTEH (4-6 map OCHOBaHMI) ¢ 00pa3oBaHUEM “JTUMKHUX WM “TYNbIX KOHIIOB.

Penapanus JTHK — MexaHu3m ucrnpaBieHus MOBPEXACHUN B HEMl. TUIBI MOBpEXAAIOLINX
m3meHeHnd B JIHK (ToukoBble MyTalnMM, CTPYKTYpPHbIE HapylIEHUs)) U HX IOCJIEICTBUS.
YHUBEpCAIILHOCTh MNPUHIMIIOB pEeHapaluu y Mpo- U JYKApHOT. DPPEKTUBHOCTb CUCTEM
penapanuu. HekoTtopsle THIIBI CIIOHTAHHBIX M MHAYLHUpYeMbIX noBpexaeHnil JIHK n ux npamoit
pEaKTUBALMU.

Pa3nea 11. MonekynsipHble MeTO1bI TpaHC(OpPMALIUU TE€HOMA

OcHOBHbIE TOHATHS TE€HHOM WH)XEHEPUHU: KIOHMPOBaHUE, TpaHc(opmaius, BEKTOP.
OcHOBHBIE CBOMCTBA BEKTOPOB, UCIOJIb3YEMBIX B T€HHOI MHKEHEPUU.

Cuctema Monudpukauu-pecTpukiuu Oaktepuil. CrocoObl BCTpauBaHUs UYKEPOIHOMH
JHK B BekTop.

AHanu3 HYKJIEHMHOBBIX KHCIOT C IOMOINBIO 3yeKTpodopesa. Arapo3Hble U
aKpUJIaMUIHBIE Teli. MeToibl BU3yalln3allui HYKJIEUHOBBIX KUCIIOT B Telle.

IInaBnenne JIHK. Temneparypa ruiaBnenusi, uHtepBai 1uiasienus. CaysepH- u Hoseph-
rubpunnzarus. Mcmonp3oBaHwe W30TOMOB W (urroopeciieHTHhIX  Kpacuteneit. (CosnaHue
TE€HOMHBIX KJIOHOTEK, OKPBHIBAIOIIMX T'eHOM. CKPUHUHT TEHOMHBIX KJIOHOTEK.
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Onpenenenre MOCIEI0BAaTENbHOCTH HYKIEOTHIOB. MeTo MoJMMEpasHOW IOCTPOMKU
JHK c ucnonp3oBanueM MOAU(PHUIMPOBAHHBIX HYKJICOTHAOB-TEPMHHATOPOB (MeToa CoHrepa),
METOA  Ccrnenu(pUYecKO  XMMHUYECKOM MOAM(UKALNKM  OCHOBAaHMH C  MOCJIEIYIOIIUM
pacmeruiennem  JIHK (merom Makcama-I'mib0epra). ABTOMAaTHYeCKOE€ CEKBEHHUPOBAHHE.
Omnpeznenenne NOCIeI0BATEIBHOCTEH HYKICOTHIOB JUIMHHBIX GparmenToB JTHK.

[Tonumepasnass uenHas peakuus. OOnactu mnpumeHeHus. OCHOBHBIE MNapaMeTphbl
peakiuu. Tepmocrabunsabie [JHK-monmumepassi.

Coznmanne kinonotek kJIHK. Meronsr ckpunuara kionorek k/IHK: ruGpuaumzanus
HYKJICMHOBBIX ~ KHCJIOT, = WMMYHOJIOTHYECKasi  JETeKIHUs  CHenu(puYecKux  aHTUTEHOB,
TOMOJIOTMYHAsl pEKOMOMHALIKA, OTOOP MO MPOAYLIUPOBAHUIO OMOJIOTUYECKH aKTUBHBIX MOJIEKYIL.
Metoxa «pyTHpUHTHHTAY.

['enHas nHkeHepus BBICHIMX 3YKapuOT. MoJenbHble OpraHu3Mbl. Perynsauus skcnpeccuun
BHECEHHBIX IeHOB. OIleHKa M BO3MOXXHOE YMEHBIUICHHE OMOJOTMYECKOr0 PUCKA, CBSI3AHHOTO C
CO3JIaHUEM U pacmnpocTpaHeHueM pexkomouHanTHou JJHK.

5. O6pa3oBaresibHbIE TEXHOJIOTUU
B cootBerctBuu ¢ TpeboBanusmu GI'OC BO no HanpapieHUsIM NOJTOTOBKU peau3anus
KOMITETEHTHOCTHOT'O IIOAXO0/Ia ¢ HEOOXOAMMOCTBIO IIPEyCMaTPUBAET HCIIOIb30BAaHHIE B yI€OHOM
npolecce aKTUBHBIX U MHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHH M JAPYTMX MHHOBALIMOHHBIX
TEXHOJIOTUH B COYETAHWU C BHEAYAMTOPHOW pPabOTOW C 1eabi0 (OPMHUPOBAHUS M PA3BUTHSA
JUYHOCTHBIX U MPO(ECCHOHATBHBIX HABBIKOB 00YYaIOLIUXCSI.

Buj y4yeOHoii paboThbI Oo0pa3oBare/ibHbIE TEXHOJTOTHH

Jlekuun DNEeKTPOHHBIE MaTEePHAIIbI, UCIIOJIb30BAaHUE
MYJIBTUMEIUNHBIX CPEJICTB

IIpakTrueckue 3aHATHS BelInonHenue rpynnoBbIxX ayqUTOPHBIX 3a1aHUMH,
VHJVBUIyaJIbHBIE JOKJIAJbl, TECTUPOBAHUE

CamocTosTenbHbIE padOTHI [Ipe3enTanus u 3amura pe3yJibTaToB
CaMOCTOSTENIbHON PabOThI Ha 3aHATHUSAX

6. @OH/1 OLIEHOYHBIX CPEACTB TUCIIUIIJIMHBI
6.1. ITaciopT poHIA OILIEHOYHBIX CPEACTB MO TUCIHUILINHE
«MoJieKyJasipHbI€ METO/IbI MCCJIEIOBAHNSD)

Ne Kontpompyemsie paznenst | Kon OneHoYHOE CPesICTBO
n/m | (TeMbl) IUCUHUTIIMHBI KOHTPOJIUPYEMOU HalMEHOBAHHE KOJI-BO
KOMIICTCHIIUHU BOIIPOCOB
MonekynspHbie METOZBL | (e 5. VK-4, TecroBbie 3a7aHUs 5)
1 UCCIIEIOBaHMs JIMIUAOB U Pedepar 2
YK-5, TIK-1
YTJIEBOJIOB Bonpocer qyist 3auera | 7
MonexkynspHbie metonsl | OIIK-5, VK-4, TecTtoBbie 3agaHus 10
2 uccienoBaHus O0eIKoB YK-5, [IK-1 Pedepar 2
Bonpocer qyist 3auera | 7
MonekynspHbie metonsl | OIIK-5, VK-4, TecroBble 3agaHust 10
3 UCCIIEIOBaHM YK-5, IIK-1 Pedepar 2
HYKJICHHOBBIX KUCIIOT Bomnpockr s 3agera | 7
MonexynspHbie metonsl | OIIK-5, VK-4, TecToBbie 3anaHus 10
4 uccinenoBanust  crpykrypsl | YK-5, I1K-1 Pedepar 2
reHOMa BUPYCOB u Bonpocsr qyist 3auera | 7
MIPOKAPHOT
5 MonexynspHbie metonbl | OIIK-5, VK-4, TecTtoBble 3agaHus 10
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uccnenoBanus  cTpykrypsl | YK-5, I1IK-1 Pedepar 2
T€HOMA dYKapuoT Bormpocs! st 3auera | 7
MonekynspHbie metonsl | OITK-5, YK-4, TecroBrle 3agaHus 10
6 uccinenoBanus perukanuu | YK-5, I1K-1 Pedepar 2
JHK Bonpocs! 11 3auera 7
MounexkyisapHbie METOMBL | e 5. YK-4, TecroBrle 3ananus 10
7 HCCIeA0BaHUS Pedepar 2
YK-5, I[IK-1
TPAHCKPUIIIIAN Bormpocs! uist 3auera | 5
MonekynspHbie metonsl | OITK-5, YK-4, TecroBrle 3agaHus 10
8 uccinenoanus nponeccunra | YK-5, I1K-1 Pedepar 2
PHK Bonpocs! 11 3auera 7
MonekynsipHble meroasl | OIIK-5, YK-4, TecroBble 3a7aHUs 10
9 uccnenoBanus Tpancanun | YK-5, ITK-1 Pedepar 2
Bormpocs! st 3auera | 7
MonekynspHble metonsl | OITK-5, YK-4, TecToBbIe 3amaHus 5
10 uccnenoBanus  penapanuu | YK-5, [IK-1 Pedepar 2
JHK Bompock! st 3auera 7
MonekynsipHbie METOB | yore 5. VK-4, TectoBble 3a1aHus 10
11 TpaHnchopmaluy reHoma Pedepar 5
YK-5, I[IK-1
Bormpocs! st 3auera | 7
[TpomexxyTouHas 3auer 77
aTTecranus

6.2. [lepevyeHnb BONPOCOB /15 3a4eTa

1. MosekyssipHbIe METOMABI MCCICIOBAaHUS B OHOJIOTMH, MX XapaKTEPUCTHKA Kak
METOJIOB, HCCIICJIOBaHUS OHOMOJIMMEPOB, MX KOMIIOHGHTOB M KOMIUIEKCOB, CTPYKTYpPbI H
¢yukimu reHos u renomos. (YK-4, YK-5, OIIK-5, TIK-1)

2. 3amaun MOJIEKYJSIPHBIX METOJIOB HMCCIIEOBAHUS B PACTEHHUEBOJICTBE: TO3HAHUE
OCHOBHBIX 3aKOHOMEPHOCTEH >KU3HEIESTENIbHOCTH PAaCTUTEIBHBIX OPTaHU3MOB, pa3paboTKa U
COBEpIICHCTBOBAHUE METOJOB CO3/IaHHsI TE€HOMHBIX KOHCTPYKIIMH, YIPaBJICHUS SKCIpPECCHEH
renoB. (YK-4, YK-5, OIIK-5, TTK-1)

3. Jlokanm3aiys T€HOB B XpoMoOcomax. [IpuMHIMII JHHEHHOTrOo (UKCHPOBAHHOTO
pacroyioskeHus TeHOB B XpoMocome. Koppernsus mexay Bo3aeiicTusimu Ha JIHK u myramusmu
y Beicimx opranusmoB. (YK-4, VK-5, OITK-5, T1K-1)

4. Tpancdopmanus Gakrepuit ¢ nomoursto yucroit JIHK. OnsiT OBepu, Mak-Jleona
u Mak-Kaptu. (YK-4, YK-5, OIIK-5, T1K-1)

S. 3apaxxenne Oaktepun Oaktepuodarosoit JIHK. Omnbir Xepmu wu Yeils.
«Dusnueckoe» kapTuposanue reHos. (YK-4, YK-5, OIIK-5, TTK-1)

6. [ToctrenomHuas spa Ouonoruu. I'enomuka. Ilporeomuka. CTaOMIbHOCTH TeHOMA U
nuHamMuaHOCTh ipoteoma. (YK-4, YK-5, OIIK-5, TIK-1)

7. Buonndopmaruka: cpaBHeHHE MOCIIEAOBATEILHOCTEH HYKJIEOTUIIOB, CpaBHEHUE

MOCIEI0BATEIbHOCTEN  aMUHOKUCIOTHBIX  OCTaTKkoB. MaeHntuduxamus (QyHKIHOHAIBHBIX
oOacTeil reHoMa Ha OCHOBE HYKJIEOTHJIHOTO cOocTaBa. BhlsiBieHHE (YHKIMOHAIBHO 3HAYUMBIX
y4yactkoB OenkoB. banku ganubix. (YK-4, YK-5, OIIK-5, I1K-1)

8. HoBble MOeKyIsipHO-OMOJIOTHUYECKHE CETbCKOXO035MCTBEHHbBIE OMOTEXHOJIOTHH.
(YK-4, YK-5, OIIK-5, T1K-1)
9. Posib GenkoBBIX MOJIEKYN B (YHKIIMOHUPOBAHUH JKUBBIX OpraHu3MoB. [lepBuunas

CTpYKTypa OenkoB. AMHHOKHCIOTHBIE OCTaTKH — MOHOMepbl OenkoBbix 1eneit. (YK-4, YK-5,
OIIK-5, T1K-1)

20




10. AMUHOKHUCIIOTHI, BXOMSIIAE B COCTaB O€IKOB, UX CTpOCHHE. 3aMEHUMBIC H
He3aMeHUMbIC aMUHOKHCIIOTHL. [lenTuanas cBs3b. [lomunentuanas nens. (YK-4, YK-5, OIIK-5,
[1K-1)

11.  VYpoBHM opranuzanuu 0eaKoBoi Mosiekynbl. [lepBuyuHas CTpyKTypa Kak ypOBEHb
opranuzain Oenka. KoJauMuecTBEeHHOE ONpeAeieHHe AaMHUHOKHCIOTHOTO COCTaBa OEJKOB.
Hcnonp30BaHrWe aBTOMATHUECKHMX aHANIM3aTOpOB. [‘MapomuTHUeckoe pacilerieHue Oenka ¢
MOMOIIBI0 MPOTEONUTHYECKUX (pepmenToB. OrpeneneHne MEepBUYHON CTPYKTYPHI HENTHIOB.
(YK-4, YK-5, OIIK-5, T1K-1)

12.  3HaveHue M3y4YCHHS MEPBUYHONW CTPYKTYpHI OEIKOB MJsl pelIeHus Hpodiem
9BOJIIOIUH U cucTeMaTHku opranu3MoB. (YK-4, YVK-5, OIIK-5, TIK-1)

13.  Bropuunas crtpykrypa Oenka. CTpyKTypHbIE OCOOCHHOCTH TNENTHIHOW CBSI3H,
omnpezensone GopMUPOBaHUE PETYIISIPHON BTOPUYHOM CTPYKTYpbl. Posib BOZOPOIHBIX CBsi3eit
B (OPMHPOBAHWU BTOPUYHON CTPYKTYphl. lIpoOiema cTaOMIBHOCTH BTOPUYHON CTPYKTYPHI.
DKCIepUMEHTaIbHbIC METOABI U3YUCHHUSI BTOpUUHOM CTpYKTYphl 6enkoB. (YK-4, VK-5, OIIK-5,
[1K-1)

14,  Tperuunas ctpykrypa OenkoB. CTaOUIBHOCTH HPOCTPAHCTBEHHOW CTPYKTYpBI
O6enka. KommaktHocts Qopmbl. Hammume tuapodoOHBIX smep W TMOISIPHOW  OOOJIOYKH.
[TpucyrcTBre ruipoOOHBIX aMUHOKHUCIOT B 000J0uKe, UX (PpyHKIMOHANbHOE 3HaueHue. (YK-4,
YK-5, OIIK-5, I1K-1)

15.  Tlpupoga cui, cTaOUIU3UPYIOLIUX TPEXMEPHYIO CTPYKTYpY Oenka. ['mapodobubie
B3auMOJIeicTBUsI. BomopoaHbie U coneBble CBA3U. BaH-nep-BaanbCoOBblI B3aUMOAECHCTBUA. Ponb
TUCYIb(GUIHBIX CBSI3eH B CTAOMIM3AIMK TPETHYHOM CTPYKTYphl HeKOTophiX OenkoB. (YK-4, VK-
5, OIIK-5, I1K-1)

16.  ®opma, KOMIIAKTHOCTh U IUHAMHMKA MOJIEKYNbI Oeiika. MeToabl MCCIeTOBaHUs
IPOCTPAHCTBEHHOW CTPYKTypbl Oenka. OOpa3oBaHHME TpPETHYHOW CTPYKTYphl Oeika U3
9JIEMEHTOB BTOPHUYHON CTPYKTYpbl. COOTHOIICHHE MEXAY NPOCTPAHCTBEHHOW CTPYKTYpOU
Oenka W AMUHOKHUCIIOTHOM  MOCIEAOBaTeNbHOCThIO. (xemaTuueckoe IpeacTaBlIeHUE
pOCTPaHCTBEHHOM cTpykTyphI Oenka. (YK-4, YK-5, OINK-5, IT1K-1)

17.  UYerBeptuuHasi cTpykTypa Oeska. ['eomeTpusi 4yeTBEpTUYHOW CTPYKTYphI Oelka.
B3aumoneiictBus Mexay cyObenIMHUIIAMU, CTaOWIM3HPYIOLIME YETBEPTUUYHYIO CTPYKTYPY.
CtpykTypHast opraHuzanys KOHTakTOB MEXAy cyObenuHuuamu. DyHKIHMOHATIBHOE 3HAUYEHUE
4eTBEPTUYHOI CTpyKTYphI Oenka. (YK-4, YK-5, OIIK-5, TTK-1)

18.  Jlenmarypauusi OenkoB. Paspymienme HatuBHOW  KOH(oOpMamuum  OEIKOB
u3MeHeHueM Temmeparypsl, pH, o00paboTkoil MoueBMHOHN, TryaHuaMHXJIOopuaoM. [leiicTBue
nereprentoB (ITAB), ciupros, anekrpoautos. (YK-4, VK-5, OIIK-5, TIK-1)

19.  CamoopraHu3anusi NPOCTPAHCTBEHHON  CTPYKTYpbl  OEJNKOBBIX  MOJEKYI.
Penarypamus 6enka invitro. [IpenonpeneneHHOCTh MPOCTPAHCTBEHHOW CTPYKTYPHI O€lika €ro
AMHHOKHUCIIOTHO# mocnenoBareabHocThio. (YK-4, YK-5, OIIK-5, TIK-1)

20.  IlepBuyHas CTpPyKTypa HYKJIEHHOBBIX KHCIOT. HykieoTHmer — MOHOMEpPHI
HYKJIEMHOBBIX KHCIOT. [lypuHoBBIe 1 mupumuauHoBbie ocHoBaHus. (YK-4, YK-5, OIIK-5, I1K-
1)

21.  CaxapHblif KOMIIOHEHT HYyKJIEOTHJa; MeHTo3bl. Hykmeosunsl. Hyxieoruasr —
dbochopubie >PUPH HYKICO3WAO0B. PaznuyHbie THUIBI HYKJICOTHIIOB: HyKieo3ua-S' (wmm 3')-
MoHodochaTsl; audochatsl; TpudochaTsl. Makpospruyeckue CBs3u Mexy anbpa- u Oera-
docharamu, mexxay O6eta- u ramma-pocdaramu. (YK-4, VK-5, OIIK-5, TTK-1)

22.  CrpoeHue TOJMHYKICOTUAHOM 1MW KaK HEPa3BETBIEHHOI'O IOJUMEpa.
OH3MMaTHYeCKasl Aerpajanus HyKIEMHOBBIX KUCIOT. DK30HYKIIea3sl U SHAOHYKIeas3sl. JJHKazsl
u PHKa3s1 (YK-4, YK-5, OIIK-5, TIK-1)
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23.  KomuyecTBEHHOE COOTHOIIEHUE Aa30THCTBHIX OCHOBAaHMA B HYKJICHHOBBIX
kucnorax. [IpaBuna UYapradda. IlepBuunas cTpykTypa OHMOJOrHYECKOro TMOJUMEDA.
HykiieotuaHas mocsenoBaTebHOCTh HyKIeHHOBBIX KucioT. (YK-4, YK-5, OIIK-5, ITK-1)

24. Onpenenenre  HykjiaeoTuaHOM — mociepoBatenbHocth  JHK — xumuueckum
CEeKBeHUpoBaHUEeM 1o Makcamy-I'unbepTy U METOJAOM JTUIE30KCUTEPMUHUPOBAHUS LIEMH IO
Conrepy. @nyopeciieHTHas aeTekius. ABromarnueckoe cekpeHuponanue. (YK-4, YK-5, OIIK-
5, TIK-1)

25.  A3oTHCTble OCHOBAHUS U BOJOPOJHBIE CBSI3U MEXIy HUMHU. Y OoTcOH-KpukoBckue
KoMILUIeMeHTapHbIe apbl ocHoBaHwuit. (YK-4, YK-5, OIIK-5, ITK-1)
26. MakpomouniekynsipHas crpykrypa JHK. [IBoitHas cnupans Yorcona — Kpuka.

[TpyHIMN KOMIJIEMEHTAPHOCTH M €ro OHOJOTMYecKoe 3HaueHue. Peanmuzamusi BOJOPOAHBIX
cBsizel M TUAPO(POOHBIX B3aUMOJECHCTBUH. AHTHUIIApAUIENbHbIE LENH C HUAEHTHYHBIM
uHpOopMaMOHHBIM coaepkanueM. Crimpanu3zanus. [Tapamerpsl cnupanu. (YK-4, YK-5, OIIK-5,
[1K-1)

27. Henarypanus nycnimpansHot JHK. Penarypanus JIHK. MonexyisapHas
rubpuauzanus JJHK. YcranoBnenue cxoncta HyKI€OTHAHOM nocienoBaTenbHocTH neneit JJTHK
nyTeM MoJieKyJsipHoi ruopunusammu. ['uopuanzamms PHK-/IHK. (YK-4, YK-5, OIIK-5, T1K-1)

28. MakpomonekyinsapHas ctpykrypa PHK. Onnonenodeunocts PHK. Crinpanuzanus
B PHK (Bropuunas ctpykTypa). BHyTpuienoueuynble KOMIUIEMEHTApHBIE B3aUMOJICHCTBUS.
[Metnu u BuyTpennue nem mmwiek PHK. (YK-4, YK-5, OIIK-5, T1IK-1)

29.  IlocnemoBaTenbHOCTH HYKJICOTHIOB JSyKapuoThdeckoro reHoma. CrTpykTypa
JyKapUOTHYECKUX TeHOB. ['eHOMBI opranenn sykapuotr: JHK mutoxoHapuii U XJI0poIIacTos.
(YK-4, YK-5, OIIK-5, I1K-1)

30.  MonekynspHele Meroabl uccienoBaHus —permmkanuu  JIHK  —  ocHoBa
Pa3MHOXXEHUsS KUBBIX OPIaHMU3MOB, IE€pEAayd HACJIEJICTBEHHBIX CBOMCTB W3 IIOKOJICHUS B
IIOKOJICHUE M Pa3BUTHsI MHOTIOKJIETOUYHOIO OpraHu3Ma M3 3urorel. JKecTkas CBA3b MEXIy
perutukaieit u cerperanueit reaoma. (YK-4, YK-5, OIIK-5, TIK-1)

31. Enununa pennukanuu — peraukoH. EJAMHCTBEHHBINM peIuiMKoH OakTepuil u
MHO’KECTBO PEINIMKOHOB 3yKapuoT. KoHTposb perunkanuu Ha ypoBHe nnunumanuu. (YK-4, VK-
5, OIIK-5, TIK-1)

32.  TlomykoHCepBaTHBHBIN MEXaHHU3M perutnkanun (ombIT Me3enbcona n Cranb, 1958
r.). Pacxoxnenune mneneit JIHK. Touka Hayanma peruiMKalMd — YYacTOK CBS3bIBAHMS
WHULMATOpHOTO Oenka. PernmukaruBHas Buwika. OqHo- U [ByHanpasieHHas perutukanus. (YK-4,
VYK-5, OIIK-5, TIK-1)

33. [Tpunmner permmkanuu JTHK. [THK-nonumepassl. Pons JJHK-matpuner 1 PHK-
3atpaBki. Jle3okcunykineosuarpudocdarsl kak cyocrparsl. (YK-4, YK-5, OIIK-5, I1K-1)

34.  Cwunre3 JIHK xak mociemoBaTellbHOE MPUCOCTUHEHUE HYKIeoTHaoB K 3'-OH-
KOHILy 3aTpaBku. OOpa3oBaHue KOMIUIEMEHTAPHOI'O MPOAYKTa. YPOBEHb TOYHOCTH PEIUIMKALUU
JHK. Koppektupytomas 3'-5' sk3onykneasHass aktuBHocTh JHK-mommmepas. (VK-4, VK-5,
OIIK-5, T1K-1)

35.  IIpaiima3zer — PHK-monmmmepassl, oOpasytomme PHK-3arpaBku s wHUTIMAIAN
cuntesa JIHK. (YK-4, YK-5, OIIK-5, I[1K-1)

36.  Pacrurerenme JIBOWHOM CIMpaA JHK-matpuiisr XeIMKa3aMHu.
JHecradbunusupyromue Oenku. Yuactue Tononsomepas. (YK-4, YK-5, OIIK-5, TTK-1)
37. [TpepwiBuctoiii cunte3 JIHK. AcuMMmerpust peminkannoHHOW BUIKU. DparMeHTs

Okazaku. (YK-4, YK-5, OIIK-5, TIK-1)
38.  JIHK-momumepassr E. coli — I (pepment Kopubepra) Il u III. x uerBepTHdHas
crpykrypa. (YK-4, YK-5, OIIK-5, I1K-1)
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39.  VuuBepcanpHble (¢epMmeHTaTuBHBIe akTUBHOCTH JIHK-mommmepas — 5'-3'-
nosmmMepu3yromias (3onranus) U 3'-5'-sk30HyKIIea3Has (KOppeKTUpyromas). YHuKaubHas 5'-3'-
sK30HyKJIea3Has aktuBHocTh JJHK-nomumepassr 1. (YK-4, YK-5, OIIK-5, T1K-1)

40.  ®ynknmu JHK-nmommmepas B kimetke E. coli: poms JHK-mommmepassr 1 B
ynanenuu aedexros npu penapauuu 1 PHK-3arpaBku npu perumkanuy; 11 — B penapanuu; 111 —
B PEIIMKAlMU (peIuihKa3a ¢ BHICOKOW MPOIECCUBHOCTBIO U CKOPOCThIO nonumepusanun). (YK-
4, VK-5, OIIK-5, T1K-1)

41. Heranpuas kaptuHa cunte3a JJHK B permkaruBHoit Buiake E. coli. Xenukassr —
«mararommey amtocrepuyeckue Oenku. I[lpaiiMocoma — KOMITIEKC XEJMKa3bl M IMpaiiMasbl Ha
3amas/pIBaroniei nemnu. Xenukasa Ha Beaymei nenu. (YK-4, YK-5, OIIK-5, TIK-1)

42. Crpoenne JIHK-momumepassl Il u ee (yHKIHMOHUpOBaHHME B PEILTUKATHBHOMN
BUJIKE XoJodepMeHTa. MUHUMaNbHBIA (DEPMEHT, CBS3YIOIIUNA O€lIoK, raMMma-KOMILIEeKe, Oera-
saxuM. (YK-4, YK-5, OIIK-5, T1K-1)

43.  Mexanusm obecriedeHus COrIacOBaHHOTO CHHTE3a BEAYIICH U OTCTAIOIICH IEMH.
Perumicoma. 3aBeprienne cuHTe3a 3ana3apiBaromieii nenu u3 gparmentoB Okazaku. (YK-4, VK-
5, OIIK-5, TIK-1)

44.  CosmectHoe peiictBue JIHK-momumepaser I u PHKasst H. JIHK-nuraza u
mexanusmel ee aeiictus. (YK-4, VK-5, OIIK-5, TTK-1)

45. Tpa"ckpunuus Kak OCHOBAa PEryJiilIMM 3KCIPECCHM I€HOB. MaTpU4YHBIA CHUHTE3
PHK. Kommiementapuocts npoaykra PHK-momumepasnoit peakiun matpune. (YK-4, YK-5,
OIIK-5, T1K-1)

46.  Craguu TpPAHCKPUIILMM: HWHULIMANUSA, OSJoHrauus u  TepmuHauusa. PHK-
noiuMepasa — ocHoBHO# depment Tpanckpunuun. (YK-4, YK-5, OIIK-5, [1K-1)

47.  Tpauckpunuus y sybakrtepuil. [lonstue onepoHoB u nomunuctpoHHbix MPHK.
[Tpomorop u Tepmunatop Tpanckpumnimn. (YK-4, YK-5, OIIK-5, I1K-1)

48.  Ilpumepsl peryislud akTUBHOCTH TI'€HOB C HCIOJb30BaHMEM Habopa curma-

cyopenuuui. CTpykTypa TpOMOTOpOB: obOmactu HykiIeoTunoB (—35) u (—10). Crpykrypa
tepmunHaTopoB. (YK-4, VK-5, OIIK-5, TIK-1)

49.  Wuwnmanus TpaHcKpumuuu: dtanbl.  OmepoH Kak  CIOCO0  peryisiiuu
tpanckpunuuu. Ilpumepsr omeponoB: omepoH pPHK, omeponsl pubocoMHBIX OenkoB U
«IHIIHUE» TeHBI B cocTaBe 3TuX onepoHoB. (YK-4, VK-5, OIIK-5, T1K-1)

50.  Perymsnus aktuBHOCTH TeHOB E. coli, yrunmsupyronmx nakto3y. Lac-onepoH E.
coli. Cxema JKako6a-Mono. Ilonstus “pemnpeccop”, “akruBarop”, “omeparop”. CrocoObI
M3MEHCHUsI aKTHBHOCTH peripeccopoB u aktuBaropos. (YK-4, YK-5, OIIK-5, I1K-1)

51.  Ilpumepsl perymsilMd aKTUBHOCTHM OINEPOHOB HA CTAaJuU  HWHUIMALMH.
Compsixenne Tpanckpumimu u Tpancisiiuu. (YK-4, VK-5, OIIK-5, TIK-1)

52. [lonsiTne «arreHroaUmW». OJOHTanus: (aKTOpbl JJIOHTAlMU. TepMHUHAIHS:
(akrop-3aBrcumas u pakrop-HesaBucumas. (YK-4, YK-5, OIIK-5, I1K-1)

53.  TpaHckpumusi y O3yKapuoT. TpaHCKPHINIIMOHHAS AaKTHBHOCTh TETEpO- U

syxpomaTtuHa. CospeBanue PHK u tpancnoptr PHK u3 anpa B nuromnasmy. (YK-4, VK-5, OIIK-
5, TIK-1)

54, PHK-nomumepassl knerok sykapuor. @ynknum PHK-mommmepas I, I u III B
wierke. (YK-4, VK-5, OIIK-5, T1K-1)

55.  CyOwenunununbiii coctras PHK-mommumepas I, II u III. OOmme cyObeanHHUIBL.
[TpomoTtopsr PHK-nonumepasser 1. Tunsl npomoropoB, ocodbennoctu ux crpoenus. (YK-4, VK-
5, OIIK-5, [1K-1)

56.  IlomsaTme: «OCHOBHBIE (AKTOPHl WHUIHMALNUKY TpaHCKpUnuu. (OCHOBHEIC
daxTopsl nHUIManUU TpaHckpunuu PHK-nmomumepassr II. Dtanel MHUIMAIMK TPaHCKPHUITLIUU
Ha npuMmepe PHK-momumepassr 1. B3aumoneiicTBue oCHOBHBIX (DAKTOPOB TPAHCKPHUIILIMHU MPU
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WHULUALWH. JononuurenbHble  (akTOphl HMHHULMAIMHM, MECTa CBA3BIBaHUS (PAKTOPOB
tpauckpunnuu. (YK-4, YK-5, OIIK-5, TIK-1)

57.  CnocoObl M3MEHEHHsI aKTUBHOCTH (HaKTOpOB. TpaHCKPUMIMOHHAS AaKTUBHOCTH
reHa eCTh PE3yNIbTaT B3aMMOJICUCTBHUS aKTHBATOPOB U MHTHONTOpOB TpaHckpuruu. (YK-4, VK-
5, OIIK-5, I1K-1)

58.  OcobeHHOCTH PEeryssiuy TPAHCKPHUIIMK B MHOTOKJIETOYHBIX OpraHuzMax. ['eHbl
«JIOMalIHero xo3sicreay. Jnonranus. Gaktopsl snoHranuu. Tepmunanus Tpanckpumnuuu. (YK-
4, VK-5, OIIK-5, TIK-1)

59. [TonsTHE TTpOLIECCHHTA. [Ipoueccunr MPHK 3ykapuoT U3 TreTepOreHHOu
snepHoit PHK (rsPHK). Perymsmus skcnpeccnn reHa Ha craauu npoueccuara 3'-konna. (YK-4,
YK-5, OIIK-5, I1K-1)

60. DK30H-UHTPOHHOE CTPOCHHUE KOIUPYIOIIeH obmactu mpenmectBeHHnKa MPHK
sykapuoT. CIUIaiCUHIAK30HOB. MeXaHu3M CIUlalicuHra ¢ 00pa30BaHUEM JIACCO-UHTPOHA.
Cmuraiicocoma. (YK-4, YK-5, OIIK-5, TIK-1)

61. Perymsamust oSKcmpeccMd TEHOB  IIyTeM  albTEPHATHBHOTO  CIUTACHHTA.
OOpa3oBanue TKaHecnenupuyeckux uzodopm Oenka. DkoHOMUYHOE ucrnoiab3oBanue PHK-
npeamectBennuka. (YK-4, YK-5, OIIK-5, TIK-1)

62.  BxiroueHHe W BBIKIIIOYEHHE T'€HOB. Perymupyemblii OenkamMu Kackaj MpoleccoB
aJIbTEPHATUBHOTO crutaiicuHra. MaTponsl kak npeamecrseHHukun MPHK. Ilepecmorp nonsTus
«onuH reH — oauH 6enok». CoBpemennoe onpeneneaue rena. (YK-4, YK-5, OIIK-5, ITK-1)

63.  buocunTe3 OeNKOB Kak HanOOJee CIOKHBIN M YJHEPTOEMKHI MPOIECC peaTu3aIliu
TeHeTUYeCKOl HWH(pOpMaluy, MPOTEKAIUNA C BBICOKOM CKOPOCTBIO U  TOYHOCTHIO.
dyHIaMeHTaIbHBIE OTKPBITUS 50-X To/l0B: pUOOCOMBI KaK MECTO CHHTE3a OEIKOB; aKTHBAIUS
aMHUHOKHCIIOT IyTeM obpasoBanus amuHoanwi-TPHK. (YK-4, YK-5, OIIK-5, TTIK-1)

64. T'enermueckuii KoJ. DKCHEpUMEHTANbHAas pacmM(pOBKa TEHETUYECKOTO KOJa
(1961 r1.). Ilonsatue xomona. TPUILIETHOCTH, BBIPOKIACHHOCTb, HETEPEKPHIBAEMOCTh KoAa 0e3
3amsThIX. Y CTAaHOBJIEHHWE «YHUBEPCAJIBLHOT0» KOJOBOro cijoBaps (OakTepuu, LUTOIIA3Ma
sykapuot). Tepmunatopubie konousl. (YK-4, YK-5, OIK-5, TTK-1)

65. Tpancnoptueie PHK. Ilomsatue antukomona TPHK. Ero pacnonoxenune Bo
BTOpUYHOU U TpeTnuHOoi cTpykTrype TPHK. KonoH-anTnkonoHOBbIE B3auMonencTeus. [Ipasuna
KOJIOH-aHTHKOJIOHOBOTO criapuBaHusi Kpuka u ux nekoropsie ciencteus. (YK-4, YK-5, OIIK-5,
ITK-1)

66.  Tpancmoptaeie PHK. Crpykrypa TPHK. IlepBuunas ctpykrypa: HjnuHa Iemnei;
BTOPHYHAS CTPYKTYpa: «KJIEBEPHBIN JIUCT», ABYCIUpPaIbHbIE U OJHOCTIUpaiIbHble yyacTkh. (YK-
4, VK-5, OIIK-5, T1K-1)

67. Peakunum amuHoanunupoBanuss TPHK: akTtuBupoBaHMe aMHHOKHCIOT C
00pa3oBaHMEM aMUHOAIWIAJICHUIATOB W TIEPEHOC aMHUHOAUMIBHBIX ocTaTkoB Ha TPHK.
Crpykrypnas komruieMenTapHocts TPHK u amunoanun-TPHK-cunteras. (YK-4, YK-5, OIIK-5,
ITK-1)

68.  PubGocomublii sTan TpaHcaauuu. CTaauu TpaHCIALMM: WHUIMALKSA, SJIOHTalus U
tepmuHanus. [locnenoBatensHoe cuntbiBanue MPHK pubocomamu. Ilonupubocomsl. Pabounii
(anoHTarmonHbI) muki pudbocomsl. (YK-4, YK-5, OIIK-5, TTIK-1)

69. Crpykrypa pubocombl. Jlokanuzamuss pubocoM B KiIeTke. Pasmep wu
nojapasjielieHue pubocoM Ha JBe cyOdacTuipl. Mopaenu oO0beIMHEHUS CyOuyacTHIl B LEIYIO
pubocomy. (YK-4, VK-5, OIIK-5, ITK-1)

70.  Pu6ocomusie PHK. 3nauenue pubocomuoit PHK. @yHKIIMOHaNbHBIE aKTUBHOCTH
U (QYHKIHOHAIbHBIE YYacTKH puOocoM. DYHKIMHM CBS3bIBAHMS: CBS3bIBAHME U YIepKaHUE
MatpuaHoro nonuHykiaeoruaa (MPHK-cBs3biBatommii yuacrok). (YK-4, YK-5, OIIK-5, TIK-1)

71. OyHKIMK CBA3bIBaHMA: ynaepxkanue nentuami-TPHK wim neanmnmmpoBaHHOM
TPHK (TPHK-cBsi3biBatommii P-yuactok). (YK-4, VK-5, OIIK-5, I1K-1)
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72. OyHkuuu cBs3biBanus: cBsizbiBanre amuHoaumi-TPHK (TPHK-cBsi3biBatonmit A-
yuactok). (YK-4, YK-5, OIIK-5, TIK-1)

73.  OyHKUMU CBA3BIBAaHUS: CBA3BIBAHHE OEIKOBBIX (DakTOpoB TpaHcimsiuuu u [T
(paxrop-cea3piBaromuii yaactok). (YK-4, YK-5, OIIK-5, ITK-1)
74. DONOHranMoHHbIM  1muKiI  pubocombl.  [locienoBaTensHOCTh  COOBITHH |

MOJIEKYJIApHbIe MexaHu3Mbl: repedop TPHK; y3naBanme aHTHMKOIOHA; OTOOp MPaBUIBLHOTO
KOJIOH-aHTHKOJIOHOBOTO KOMIUIekca. Tpancnentumamust (oOpa3oBaHUE TMENTHIHOW CBSI3H).
Tpancinokanus. [lepenBwkeHne MaTpHIlBl PU TPaHCIOKAIUU. Moenb THHAMUYECKOW padoThI
pubocombl B 3nonrannonnom nukie. (YK-4, YK-5, OIIK-5, TIK-1)

75. Nuannuanus TpaHcadanuu. 3HaY€HWE WHHUIMAUMKM TpaHcasauuu. MHunuupyromue
KoJOoHBI U ux nojoxenue B MPHK mpo- u sykapuor. Maummaropusie TPHK u mHunmaropst
TpaHcisuu. benkopeie GakTopsl nHUIMAMU. CocTosiHUE pubocoM nepen naunuanueit. (YK-4,
VK-5, OIIK-5, TIK-1)

76. Nuannuanus TpaHCIALMU Yy TPOKApUOT. Accomuanus npokapuothuecko 30S-
cy0JacTUIbl pUOOCOMBI C MATPUYHBIM IONHHYKICOTHIOM. [locienoBaTenbHOCTh COOBITHH B
Ipolecce MHULMAIUK Yy npokapuoT. Uuunmanus tpancnsauuu y sykapuot. (YK-4, YK-5, OIIK-
5, TIK-1)

77. Tepmunanus Ttpancimsiuuu. IIpo- u  sykapuoTudeckue OenKoBbIe (PAKTOPHI
TEPMHUHAIIMY;, Y3HABACMbBIC MU TEPMUHUPYIONIHE KOAOHBI. CBS3bIBaHHE (PAKTOPOB TEPMHHAIIUN
B A-yuactke pubocomsl. ['maponus nentuami-TPHK. OcBoboxaenue nurannos. [uccouunanus
cyouactuir. (YK-4, YK-5, OIIK-5, ITK-1)

6.3. llIkaJyia o1leHOYHBIX CPECTB

OueHka 3HaHui, | Kputepuu orieHuBaHus

YMEHUH, HABBIKOB

[IponBuHyTHII OTJINYHO 3HAET: TecToBble 3amaHus
- COBPEMEHHBIC METOJIbI M TEXHOJOrUU HayuHou | (31-40)

(75-100 6amnnoB) KOMMYHHKAallMK  Ha  rocyxapctBeHHoM  u | Pedepar (9-10)
MHOCTPAHHOM SI3BIKaX;

COOTBETCTBYCT OTnryHO ymeerT: Bompocst TSt

OLICHKE «3a4YTECHO» MOJIb30BaThCA  CIMOCOOHOCTHIO TMPAKTUUYECKOTO | 3a4eTa (35-50)

MPUMEHEHUS] 3aKOHOB CeNEKIMH, pa3paboTKu, | OayiioB
06OCHOB3HI/I$I nu BHeI[peHI/ISI OCHOBHBIX
AJIEMEHTOB CEJEKIMM pAacTEeHUH Ha HaydHOU
OCHOBC nu nux agarranus K KOHerTHI)IM
MMOYBEHHO-KJIMMAaTUYECKUM YCIIOBUSIM;

OTJIMYHO BJIAJIEET:

- TOTOBHOCTBIO K MPenoaBaTeabCKON
JIeATETFHOCTA 10 OCHOBHBIM 00pa30oBaTeIbHBIM
IporpaMmam BBICIIET0 00pa30BaHMUS.

ba3zoBsrit (50-74 | 3naer: TecToBbie 3amaHus

6ana) — |- Xopomio 3HaeT coBpeMeHHbIe MeToAbl U | (21-30)

COOTBETCTBYET TEXHOJIOTHM  HAy4YHOW KOMMyHHuKaimu Ha | Pedepar (7-10)
roCyJapCTBEHHOM M MHOCTPAHHOM SI3BIKAX; Bomnpocsr ISt

OLICHKE «3aUTCHO»
i Xopoto ymeer: 3aueta (22-34)

- TIOJIb30BAThCSl CIIOCOOHOCTBIO NMPAKTHUYECKOTO
MPUMEHEHHUS] 3aKOHOB CEJIEKIMH, pPa3padOTKH,
00OCHOBaHUSI M BHEAPEHHS  OCHOBHBIX
JJIEMEHTOB CEJIEKIUM pAacCTEeHUH Ha Hay4dHOHU
OCHOBE M HX ajanrauus K KOHKPETHBIM
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MMOYBEHHO-KJIMMAaTUYECKUM YCIOBHUSM,;

Bmaneer:

- TOTOBHOCTBIO K MpenoaaBaTebCKoi
JESTEIIbHOCTA TI0 OCHOBHBIM 00pa30oBaTeIbHBIM
IporpamMmam BBICIIIET0 00pa30BaHMS.

[Toporoseiii  (35-49
0aJlIIOB) —
COOTBETCTBYET
OIICHKE «3aUTCHO»

Y 10BIIETBOPUTENBHO 3HAECT:

COBPEMEHHBIE METOJbl U TEXHOJIOIMH Hay4HOH
KOMMYHUKaAIIUH Ha TroCcyaapCTBCHHOM u
WHOCTPAHHOM SI3BbIKaX;

Y 10BIETBOPUTEIBHO YMEET:

HOJIb30BAaTbCsl  CHOCOOHOCTBIO ~ IPAKTHUECKOIO
NPUMEHEHHUSI 3aKOHOB CEJIEKIUH, pPa3paboTKH,
O00OCHOBaHMS M BHEAPEHHUS  OCHOBHBIX
JJIEMEHTOB CEJIEKIMU pAaCTEHUH Ha Hay4YHOHU
OCHOBE M UX ajanrauuss K KOHKDETHBIM
IIOYBCHHO-KJIMMAaTH4YC€CKUM yCJIOBI/ISIM;

VY 10BIETBOPUTENBHO BIIAJIEET:

- TOTOBHOCTBIO K  IPENOJIaBaTeNIbCKON
JeSITEeIbHOCTU 110 OCHOBHBIM 00pa3oBaTelbHBIM
IIporpaMmam BbICIHIEr0 00pa3oBaHMUs.

TecroBble 3anaHus
(11-20)
Pedepar (5-8)
Bomnpocsl
3auera (19-21)

JJIA

Hwuzkuii (mo
IIOPOTOBBII)
(koMHIeTeHuusT  He
chopmupoBaHa)
(menee 35 GamioB) —
COOTBETCTBYET
OLIEHKE

3a4TCHO»

«HEC

He 3naer:
COBPEMEHHBIE METOJIbl U TEXHOJIOTUM HAay4YHOU

KOMMYHUKallUU Ha ToCyaAapCTBCHHOM u
HMHOCTPAaHHOM S3bIKAX,
HC YMCCT:

- TOJIB30BATHCS CIOCOOHOCTHIO MPAKTUYECKOTO
MPUMEHEHUS] 3aKOHOB CEJEKIMH, pPa3padOTKH,
06OCHOB3HI/I$[ nu BHeI[peHI/ISI OCHOBHBIX
JJIEMEHTOB CEJIEKIIMM PACTEHUH Ha HAy4YHOU
OCHOBC nu nux agarranus K KOHerTHBIM
[MOYBEHHO-KJIMMAaTUYECKUM YCIOBUSM,

He Bmaneer:

- TOTOBHOCTBIO K IIPENnoAaBaTeIbCKON
JIEeATEILHOCTU 10 OCHOBHBIM 00pa3oBaTeIbHBIM
porpaMmam BBICIIEr0 00pa30BaHMUS.

TecroBble 3amanus
(0-10)

Pedepar (0-6)
DK3aMeHallOHHbIE
ounersi— (0-18)

7. YueOHo-MeTOoAuYecKOe U HH(opMaIIHOHHOE 00ecTieYeHHe

AUCIHUILINHBI

7.1. OcHOBHas y4yeOHas1 IUTEPATYpA!

1. BenocoxoB ®@.I'. YMK mno nuctuminnae «MoJeKyIsspHbIe METOIbI UCCICTOBAHUS IS
oOydarormuxcsi Mo HampapiieHuro noaroroBkd 35.06.01 Cenbckoe XO3SHMCTBO, HAMpPaBJICHHOCTH
Cenexuys 1 CEMEHOBOJCTBO CEIIbCKOXO03SHUCTBEHHBIX pacTeHU. - MuuypuHck, 2024.

2. Hayunpie ocHOBBI OnotexHoiorun. Yacte I. HaHoTexHONOTMM B OMONOTHU: yaeOHOE
nocobue / B.A. I'opnenko, H.M. Kyry3oBa u ap. — U3narensctBo: MIIT'Y, IIpomereii, 2014. -
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7.2. JlonoiHUTEIbHAS yUueOHAas1 JuTEepaTypa:
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1. Ilomo B. H. Metoasl MONEKYIIpHO-OMONIOTUYECKHMX M T'€HHO-WHXEHEPHBIX
uccienoBanuii. [DnekrponHsii pecypc] / A.T. Enpunnes, E.A. Mockanes, B.H. TlomoB. —
Boponex: JlaGoparopusi omepatuBHOW mnonurpaguun  BOpOHEKCKOro rocynapcTBEHHOTO
yHuBepcuteta, 2005. — 52 ¢.— Pexxum moctymna: https://rucont.ru/efd/203443

2. ©umunnoBa H. TI. MonekynsipHass OUONOrHsi C OCHOBAaMH T'€HHOM HWHXKEHEPHUHU.
Meroanueckue ykasaHus IO CaMOCTOSATEIIbHOMY HW3YYEHUIO IUCLUUIUIMHBI W 3aJaHus s
KOHTPOJIBHOH pabOThl CTyIEHTaM OYHOH W 3a04HONH (OopMBI OOYYCHHS] TIO HAMPABICHHUIO
noarotoBku 111900.62 «BerepuHapHo-caHUTapHAs dKCIepTr3ay (0akaiaBpuar) [DIeKTpOHHBIN
pecypc] / H. II. ®umunmoa. — M.: TIPOMEJIUA, 2014. — 40 c. — Pexum poctyma:
https://rucont.ru/efd/302062

3. CxBopuoa, H.H. OcHoBbl OMoxumuu 1 MoJeKyisipHoi ouonoruu. Y. 1. Xumuueckue
KOMITOHEHTHI KJIETKH: yuyeOHOe mocoOue. [DaeKTpoHHbIH pecype] — DnektpoH. aad. — CII6.:
HUNY UTMO, 2016. — 154 ¢. — Pexxum noctyna: http://e.lanbook.com/book/91337

7.3. MCTOIIH‘ICCKI/IG YKa3aHuA 110 OCBOCHNI0 TUCIHTUITIJIMHBI (MO)IyJIH)

JUig ocBOEHMSI NUCLHUIIMHBI «MOJEKYJIIpHBIE METOABI UCCIECJOBAHMS» HCIIOJB3YIOTCS
pa3nuyHble 00pa30BaTeIbHBIE METOIBI M TEXHOJIOTHH IS peaTn3anun o0menpodeccHoHaIbHBIX
komneTeHMi. [IpenogaBanue MUCUUIUIMHBI IPEAYCMATPUBAET JIEKIUH, MPAKTUYECKUE 3aHATUS
C Lenbio (hopMUpOBaHUS U Pa3BUTHS NPOQPECcCHOHANBHBIX HABBIKOB OOydarommxcs. B kauectse
METOMYECKUX PEKOMEHIalui (YKa3aHHUi) IO OCBOCHUIO IUCLUILUIMHBI UCTIONb3YIOTCS

1. benocoxos ®@.I'. Meronnueckue ykazaHus 110 NIPOBEACHUIO IPAKTUYECKUX 3aHATUH 110
quciumuinie  «MoJIeKyJIsipHbIE METOJbl MCCIEAOBAaHUA» Ul OOYYarOUMXCSl IO HAIPAaBICHHUIO
noarotoBkd  35.06.01 Cenbckoe X035HCTBO, HampaBieHHOCTh Cenekius U CEMEHOBOJICTBO
CeNIbCKOXO3SHUCTBEHHBIX pacTeHuil. - MuuypuHck, 2024,

2. bemocoxop @.I. TInoccapuii mno gucuumiuHe «MOIEKYISIpHbIE METOMAbI
UCCIeIoBaHusD - MudypuHck, 2024.

3. benocoxos @.I' Meronnueckue pexomengauuun «lIpaBuna  odopmieHus
CaMOCTOSITENIbHBIX ~ pa0OT oO0yJaromMMHCS [0 JAUCHUIIIMHE <« MONEKYyIspHbIE METObI
uccie1oBaHus - MudypuHck, 2024.

4. benocoxo @.I. Meroauueckue pPEKOMEHJAIMK [0 M3YYEHHUIO JUCIUILIMHBI
«MoneKyIsipHble METO/Ibl UCCIIEOBAHUSI» sl 00yUYaIOLUXCsS OYHOT0, 3a04HOT0 00pa30BaHUS -
MuuypuHck, 2024,

5. benocoxoB @.I'. Meroandyeckue ykazaHus i OOyJalOIUXCSd IO HU3YYCHHIO
JUCIHUIUINHBL  «MOJeKyJIsIpHble METOJbl HCCIEIOBaHMS» U BBINOJIHEHUs pedepara A
oOyuaronuxcs 3a04HOro oopa3oBanus - MuaypuHck, 2024.

7.4 Uu¢popmanuoHHbie M nM(poBbIe TEXHOJIOIMH (IPOrPaMMHOE
o0ecreyeHmne, COBpeMeHHbIe NPodecCHOHATbHBIC 0a3bl JAHHBIX U
HH(POpPMaALIMOHHBbIE CIIPABOYHbIE CUCTEMBbI)

VYyeOHas gucnuminHa (MOJyJb) MNpPeAyCMaTpUBAeT OCBOCHHE HMH(YOPMALMOHHBIX U
UPOBBIX TEXHONOTUH. Peanu3amus udpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM ITPOCTPAHCTBE
SBISICTCSl OJIHOM W3 BaXHEHIUX TIeNied 00pa3oBaHUsA, MAloMed BO3MOXKHOCTH pa3BUBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOYYaloUIMXCs Kak OyIyIIMX BbICOKOKBAJIM(HUIIMPOBAHHBIX
CIEIHAJINCTOB.

[udpoBble TEXHOJOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()()EKTUBHOTO PELICHUS
3aJa4 MPOQPECCUOHANBHOIO, COLMAIbHOTO, JUYHOCTHOIO XapakTepa C HCIOJIb30BaHUEM
Pa3IMYHBIX BHUJOB KOMMYHHUKAIIMOHHBIX TeXHONIOTUH. OcBoeHHE HUPPOBBIX TEXHOJOTUH B
pamMKax JaHHOW JUCHMIUIMHBI (MOJYJsl) OPHEHTUPOBAHO Ha CIOCOOHOCTH O€30MacHO U
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HaJJIeXKAMUM  00pa3oM TMOJIy4aTh JOCTYI, YIPaBIsATh, HMHTETPUPOBATH, OOMEHUBATHCH,
OLICHMBATh U CO3JaBaTb HMH(POPMAIMIO C TMOMOIIBIO LHUQPPOBBIX YCTPOHCTB U CETEBBIX
texHojoruii. dopmupoBanre MUPPOBOI KOMIIETEHTHOCTH MpearoyiaraectT paboTy ¢ JaHHBIMH,
BJIQJICHUE UHCTPYMEHTAMH I KOMMYHUKAILUU.

7.4.1 DJ1eKTPOHHO-0UOINOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. 000 «29bC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 03.04.2024
No 6/1 (CeTeBas saekTpoHHass OMOINOTEKA)

2. baza gaHHBIX 3JeKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHTHCXB (morosop
mo o0ecleueHn0 J0CTyna K 3JIEKTpoHHBIM HH(popmanmoHHbiM pecypcam PI'BHY ITHCXb
gyepes TepmuHan yaanennoro poctyna (TY ®TI'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6ubmmoTedHast cucreMa «HarmoHanbHbIN 1TMPOBOI pecypc «PyKoHT:
Komnexkunu «ba3zoBerit maccus» u «Komoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (moroBop
Ha OKa3aHUe yCIyT 10 NpeA0CTaBICHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «Anekrponnoe m3narensctBo FOPAUTy (https://urait.ru/) (1oroBop Ha okasanue
yCIyr MO MPEeNOCTaBIEHUIO JaocTyna K obpazoBatenbHOU miuathopme OOO «DnekTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OuOmHOoTeYHass cuctema «Bepuaackuii»  (https:/vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIONB30BaHUE Mpon3BeaeHu OT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOb «HanmonanbHas snextponHas Oubmuotekay (https://rusneb.ru/)
(moroBop o noaximroueHuu Kk HOb u npegocrasnennn noctymna k oobexktam HOb ot 01.08.2018
Ne 101/HDb/4712)

7. Cornamenne O COTPYAHHYECTBE IO OKa3aHHWIO OMOIMOTEYHO-MH()OPMAIMOHHBIX MU
COLIMOKYJIBTYPHBIX YCIYT TMOJb30BATENIIM YHHUBEPCUTETa W3 YKCIA HMHBAJIUIOB MO 3PEHHUIO,
CITA0OBUISIINX, WHBATHIOB JIPYTHX KATETOPUU C OTPaHHMYEHHBIM JIOCTYIIOM K WH(pOpMAIUH,
JUI, UMEIONINX TPyAHOCTU ¢ ureHueM mockoneyaTHoro tekcta TOI'BYK «TamGoBckas
obnacTHas YHUBEpCaIbHas Hay4Has oubmmoTeKa HM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanndectse oT 16.09.2021 Ne 6/h)

7.4.2. UndopManoHHBIE CIIPABOYHBIE CHCTEMbI
1. CnpaBouHas npaBoBas cucrema Koncynprantllintoc (oroBop noctaBku, alanTaluy U
conpoBoxaeHUs 3k3eMIusipoB cucteM Koncynbprantllmtoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DOnekTpoHHBIH mnepuoanyeckuii crnpaBouHuk «Cucrema I'APAHT» (moroBop Ha
YCAYTH 10 compoBoxaeHuio oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe IPOdeccuoHaTIbHBbIE 0a3bI TaHHBIX

1. ba3za naHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIIOHHO-00pa30BaTEILHON
nporpammsl «Pocmeton» (torosop ot 15.08.2023 Ne 542/2023)

2. basza pmannbix Hayunoit snektponHoit 6ubmmorexkn eLIBRARY.RU — poccuiickuit
UH(POPMALIMOHHO-aHAIUTHYECKUH TopTail B O00JacTW HAyKH, TEXHOJOTHHM, MEAWLUHBI U
obpasoBanwus - https://elibrary.ru/

3. Ioptan oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTeie naHHble @DenepaibHONl  CIykKObI TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMLIeH3MOHHOE U CBOOOHO PACpPOCTPaHsieMoe MPOrpaMMHOe
o0ecrieyeHue, B TOM YHCJIe 0TE4eCTBEHHOI0 TPOU3BOACTBA

Ne HaumenoBanue PazpaboTunk HocTtynHocTh Ccpuika Ha Equnbrit PexBu3uThI
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1o (MIIeH3MOHHOE, | peecTp pOCCHICKUX TTOATBEPKAAIOTIETO
(mpaBoobmnamaTe cBO0OOITHO nporpamm st OBM JIOKyMeHTa (TIpH
JIB) pacupoctpansiem | u BJ] (mpu Hammaum) HAJIAIHN)
oe)
Microsoft Windows, Microsoft JlueH3noHHOE - Jluuensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JeHCTBHS: OECCPOYHO
AHTHBHPYCHOE AO JIuniensmonnoe | https://reestr.digital.g | Cy6nuueH3noHHbIH
MPOTPaMMHOE «JTaboparopust ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHue Kacmepckoro sphrase_id=415165 «Codrekc» oT
Kaspersky Endpoint (Poccus) 24.10.2023 Ne 6/,
Security mms 6u3Heca CPOK IEUCTBUSL: C
22.11.2023 mo
22.11.2024
MoitOduc 00O «Hogsie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
CraHapTHBIH - o0nauHble ov.ru/reestr/301631/? «PyOukon»
OducHslif makeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne
UL pabOoTHI C (Poccust) 03641000008190000
JOKYMEHTaMHU 12
W TIOYUTOH CPOK JIEHCTBHUSL:
(myoffice.ru) OeccpouHo
OducHbIH makeT AO «P7» Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrexe»
(meckTormHast BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JEHCTBUSL:
O6eccpoyHO
OnepanroHHas 00O "Bazaner | JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucreMa «AJbT cB00OIHOE ov.ru/reestr/303262/? «Codrekcy
O6pa3zoBaHue» IpOTPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecnieuenue" 03641000008230000
07
CPOK JeiCTBUSA:
OGeccpodHo
[MporpammHuas AO Jluuensnonnoe | https://reestr.digital.g JIMIeH3nOHHBIN
cucTeMa Ui «AHTHIUIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO
00OHapyKeHUsI (Poccust) sphrase_id=2698186 «AHTHUILIATAAT» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aUMCTBOBaHHIA B CPOK JICHCTBHS: C
y4eOHBIX U HAYIHBIX 23.05.2024 o
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CBoboaHO - -
- IPOCMOTP pacrpocTpaHsieM
nokymeHToB PDF, oe
Djvu
Foxit Reader Foxit CBoboxHO - -
- IPOCMOTP Corporation pacrpocTpassem
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

nokymentoB PDF,
Djvu

o€

N o a b~ w e

7.4.5. Pecypchbl HH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH

«HAHTepHeT»

CDTOwiki: 6a3a 3nanuii mo nudposoit Tpanchopmarnmu https://cdto.wiki/

7.4.6. llndpoBbie MHCTPYMEHTHI, MPUMEHsIEMbIe B 00pa30BaTeJILHOM

npoiecce

LMS-mnardpopma Moodle

Bupryansnas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online

Oo6uaunsie cepBuchl: Sunekc./luck, O6mako Mail.ru

Cepsucsl onpocos: Suaexkc.®opmsl, MyQuiz

Cepsucel Bugeocsssu: Sugekc. Texemoct, Webinar.ru

CepBuc COBMECTHOM pabOThI HAJ| MPOSKTaMu i1l HeOobmux rpymm Trello

http://www.trello.com

7.4.7. lludpoBble TEXHOJOTUH, IPUMEHsIEMble IPH U3YYe€HUH TUCIUNINHBI

Ne [MudpoBble TEXHOIOTUH Bunel yue6HoI paboThl, BeIMonHseMble |  DopMupyemsbie
BBIOpATh HY)KHOE C IpUMEHeHueM Lu(ppoBOH KOMIIETEHIH
TEXHOJIOTHH
1. | OGnayHble TEXHOIOTUH Jlexun VK-4,
CamocTosiTenbHas paboTa
2. | Bonbmne nanabie Jlexun YVK-4
CamocrosiTenbHas paboTa

8. MaTepuajJibHO-TEXHHYECKOE 0O0ecneuyeHue TUCIUTIIIMHBI (MOTYJIs1)
3aHATUSA N0 AUCUUIUIMHE IO AucHUILINHE «MOJEeKyIspHble METOABl HCCIEI0BaHU,
npoBosTcs B YUTK «Pormra» (yuebHO-HMccne10BaTeNbCKUN TETNTUUHBIA KOMITJIEKC).

Ne HaunmeHoBanue OcHaleHHOCTh CNennaabHbIX Ilepeyenn
m\n cenuaJbHBIX* noMelneHUd U MoOMelleHuH IJIs JUIEH3UOHHOT 0
NOMeELEeHUN U CaMOCTOSITEILHOM padoThI NpPOrpaMMHOI0
noMeleHun 1 o0ecreueHus.
CaAMOCTOSITEJILHOM PexkBU3UTHI
padoThbl MOATBEPKIAI0LIEro
AOKYMEHTAa
1 VYueOHas ayquropus 1. [Tnarpopma UP-12 BioSan ans meiikepa, — Jorosop 00

JUT TIPOBEACHU S
3aHATHI CCMHUHApPCKOro
TUIIA, TPAKTUYCCKUX

yHUBepCabHas IS KOJIO, OYTbIJIOK M CTAKAHOB,
265°185mm s weiikepos OS-12, PSU-10i, ES-
20 (uuB.Ne21013600789)

WH()OPMAIMOHHOHN MOJIEPKKE
or 25.02.2019 Ne 194-
01/2019C ¢ OOO «Ilmoc
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https://cdto.wiki/

3aHATUN U
1ab0paToOpHBIX padoT,
TPYIIOBBIX U
WHIVBHUIYaJIbHBIX
KOHCYJIbTaluH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOH
aTTecTalnuu

(Yuebnas naboparopus
(bU3HONIOT MU paCTECHH )
(r. MU4YypHHCK, y4X03
«Pomray, 9/27)

2. ®oromerp KOK-3-01-"30M3"
(dhoTosnexTpuaeckuit (MaB.Ne21013600788)

3. Hleiixkep PSU-10i BioSan, op6uransrsrii (50-
450 06/MuH, opOUTANBHBIH, 10 3KT) O3
wratdopmsl (mHB.Ne21013600790)

4. Weiixep S-3 mudporoii (tutatd. 1687168
00/muH, ammumutyaa 20MM, opourtansHsii, 10-
250 06/muH) (nHB.N221013600783)

5. Mocka knaccHas (MHB.Ne41013602281)

6. Kpecno opucnoe AV 204 PL MK Tkanb
(uHB.Ne41013602311)

7.Mukpockon MeguiuHckuit buomen 2
(uuB.Ne41013401728, 41013401727,
41013401726, 41013401725, 41013401724,
41013401723, 41013401722, 41013401721,
41013401720, 41013401719, 41013401718,
41013401717, 41013401716, 41013401715,
41013401714)

8. Hacrennsrii axpan Lumien Master Picture
220-220 cm (nHB.Ne41013401710)

9. IIpoextop NEC M361X
(nHB.Ne41013401707)

10. Cucremusrii kommuiekT: I[Tpoueccop Intel
Original LGA 1155, BeHTHISATOP, MAaTCPHUHCKAS
IUIATa, TaMSITh, )KECTKUH ANCK, BUACOKAPTA,
MOHHTOP, YCTPOWCTBO YTEHUS KapT IaMsITH,
TIPUBOJ, KOPITYC, KJIABUATypPa, MBIIIb
(mHB.Ne41013401700) 11. Cron
nmabopaTopubit xuMurdecknit (1200°6007750)
CTOJICIIIH. TIACTHK/KapKac aJl. MPOoQHIIb
(uB.Ne41013602349, 41013602348,
41013602347, 41013602346, 41013602345,
41013602344, 41013602343, 41013602342,
41013602341, 41013602340, 41013602339,
41013602338, 41013602337)

12. lkad mis xpaHeHust 1a00paTOPHON MOCYIbI
(8007450°1950) monky TIIaCTHK/KapKac ail.
mpo¢ums ¢ 3aMkoM (nHB.Ne41013602358)

13. Ucnaputens UP-1M3 poTauroHHbIH
(naB.Ne21013600785)

TapanTus Tam60B» o
MIPEAOCTaBICHUN YCIYTH IO
COIPOBOXKICHHIO
3JIEKTPOHHOTO
MIEPHOANIECKOTO
CIpaBOYHHKA «Cucrema
TAPAHT»
(MH(pOPMAIIMOHHOTO MPOAYKTa
BBIYHMCIINTEIIPHOW  TEXHHKH),

cpok newictBusi: ¢ 09.01.2019
no 30.06.2019;

— JloroBop TOCTaBKM H
COINPOBOXKICHUS SK3EMILISIPOB
cucteM Koncynprantllitoc ot
26.02.2019 Ne 9662/13900/2C
¢ 000  «Koncynpranr-
IOpuct» o mpenocraBieHNH
JIUIIEH3UOHHOTO
MIPOTPAMMHOTO 00eCIICUeHS,
cpok newictBust ¢ 01.01.2019
no 31.12.2019

VYueOHas ayquropus
JUISL IPOBEICHUS
3aHATUH CEMUHAPCKOIO
THUTIA, TPYIIIOBBIX U
WHAWBUIYaIbHBIX
KOHCYJIbTalluH,
TEKYILEro KOHTPOJIS 1
IIPOMEKYTOUYHOHN
aTTrecTanuu (T.
MuuypuHCK, yuxo3
«Pormay, 9/28)

1. Mapmpyruzarop ASUS RT - N16 Super
Speed N (uHB. Ne 21013400606)

2. Jlocka xnaccHas (naB.Ne41013602280)

3. Kpecio odpucuoe AV204 PL MK Tkanb
(uHB.Ne41013602309)

4. Hacrennsiit 3xpan Lumien Master Picture
200-220 cm

5. IIpoextop NEC M361X
(uHB.Ne41013401706)

6. CucremubIit komruiekt: [Iporeccop Intel
Original LGA 1155, BeHTHIIATOp MaTepruHCKast
IUIaTa, MaMsTh, )KECTKUH HCK, BUJEOKapTa,
MOHHTOP, YCTPOWCTBO YTEHUSI KapT I1aMsITH,
TIPUBOJI, KOPITYC, KJIABUATypa, MbIIb (MHB.Ne
41013401699)

7. Tpubyna amns BeICTYIUTEHUH (MHB.Ne
41013602319)

- Jorosop 00
HHGOPMALIMOHHON MOJIePIKKE
or 25.02.2019 Ne 194-
01/2019C ¢ OOO «Ilmtoc

Tapantus TamOoB» 0
NPEAOCTaBICHUN YCIYTH IO
COIIPOBOKICHHUIO
3JIEKTPOHHOTO
MIEPUOANIECKOTO
CIpaBOYHHKA «Cucrema
TAPAHT»
(MHpOPMAIIMOHHOTO MPOIYKTa
BBIYUCIIUTENILHON  TEXHHKH),

cpok newctus: ¢ 09.01.2019
no 30.06.2019;

— JloroBop 1moOCTaBKM U
COTIPOBOXKACHUS 3K3EMIUIIPOB
cucteM Koncynprantllitoc ot
26.02.2019 Ne 9662/13900/2C
¢ 000  «Koncynprant-
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IOpuct» o mnpenocraBieHun
JIMIEH3HOHHOTO
MIPOTPaMMHOTO 00ecIeueHs,
cpok meticteust ¢ 01.01.2019
no 31.12.2019

VY4uebHas ayguropus
JUTS TIPOBEICHIS
3aHATUNA CEMUHAPCKOI0
THUIA, TPAKTHYECKUX
3aHATHN U
71a00paTOpHBIX padoT,
IPYIIOBBIX U
WHJIUBHTyaJIbHBIX
KOHCYJIbTallUH,
TEKYILEro KOHTPOJIST 1
MIPOMEKYTOUHOH
attectanuu (YueOHas
nabopaTopus
MHUKpOOHOIOTHN) (T.
MuuypHuHCK, Y4X03
«Pomay, 9/29)

1. Cymmmensiit mkad CM 50/250-500-11IC
(muB.Ne 41013401713)

2. Becsr anexrponnsie (maB.Ne2101040151)

3. Kamepa KbY-1 CITY Moz 9001
OakTepULIMAHAS YIBTPahHUOIETOBAS IS
XpaHEHHs] CTEPUIIBHBIX HHCTPYMEHTOB (MHB. Ne
21013600786)

4. Konbonarpeparens UT- 4100 ULAB
(500m1+450 rpan) (uuB.Ne 21013600787)

5. VmeTpa3BykoBas Moiika (BarHa) Uitciean-3
DT (3 m) (maB.Ne 21013600791)

6. Jlocka kmaccHast (nHB.Ne 41013602279)

7. Kpecmo oducrnoe AV 204 PL MK TkaHb
(muB.Ne 41013602313)

8. Mukpockon MmeguuuHckuit buomen 2 (nHB.No
41013401743, 41013401742, 41013401741,
41013401740, 41013401739, 41013401738,
41013401737, 41013401736, 41013401735,
41013401734, 41013401733, 41013401732,
41013401731, 41013401730, 41013401729,
41013401745, 41013401744)

9. Hacrennsii 9kpan Lumien Master Picture
220-220 cm (mHB.Ne 41013401708) 10. ITpudop
st m3mepenus (HI 2215-2
MukpotnporeccopHsiit pH/ C - meTp ¢
ABTOMATHYECKON KaIMOPOBKOHU 1
aBToTepMOKOMITeHcanei) (MHB.Ne
41013401712)

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

12. Cucremusriii komruiekT: [Iporeccop Intel
Original LGA 1155, BeHTHISTOP, MAaTePHHCKAsT
IUIATa, IaMSITh, )KECTKUH ANCK, BUACOKAPTA,
MOHHTOP, YCTPOWCTBO JUISl YTCHUS KapT MaMSTH,
TIPUBOJI, KOPITYC, KJIABUATypa, MbIIIb (MHB.Ne
41013401698) 13. Croxn mabopaTopHEIi
xumuaeckuit (1200x600x750) cTonems.
IUIACTUK/KapKac ai. npoduib (MHB.No
41013602351, 41013602350, 41013602336,
41013602335, 41013602334, 41013602333,
41013602332, 41013602331, 4103602330,
41013602329, 41013602328, 41013602327,
41013602326, 41013602325, 41013602324,
41013602323, 41013602322)

14. leiikep-unkyoartop ES-20/60 c
iatdopmoii P-16/250, BioSan, ¢ nepxarenem
st 16 mryk 250 Mt kon6/crak. BS-010135-CK
(uHB.Ne 21013400713)

15. Pedppakromerp UPD-454b52M ¢ noacserkoi
u gor. mkanon. (maB.Ne 41013401711)

16. Yasrporepmoctat (nHB.Ne 1101040311)
17. lkad ams xpaHeHUS 1a00PaTOPHON TOCYBI
(800x450x1950) monky TuTacTUK/ Kapkac aj.
mpo¢mtk ¢ 3aMkoM (nHB. Ne 41013602357)

- Jorosop 00
WHPOPMANOHHOH TTOAEPIKKE
or 25.022019 Ne 194-
01/2019CI ¢ OOO «Ilmroc

T'apanTus Tam60B» 0
NpPEJOCTaBICHUN YCIYTH IO
COIPOBOKICHUIO
3IEKTPOHHOI0
HEePUOTUUECKOTO
CIpaBOYHHKA «Cucrema
T'APAHT»
(nHGOPMALIMOHHOTO MTPOIYKTA
BBIUMCIIUTENLHON — TEXHUKH),

cpok newctus: ¢ 09.01.2019
mo 30.06.2019;

— JloroBop TOCTaBKM |
COTIPOBOXKCHHS 9K3EMIUISIPOB
cucreM Koncynerantllnroc ot
26.02.2019 Ne 9662/13900/3C
¢ OO0  «KoHCynpTaHT-
IOpuct» o mpenocraBieHNH
JIULEH3HOHHOTO
MPOTPaMMHOTO 00eCIICUeHS,
cpok newctBus ¢ 01.01.2019
mo 31.12.2019

32




[Iporpamma cocraBneHa B cooTBeTcTBUM ¢ TpeboBanusiMu DPI'OC BO (ypoBeHb
MOATOTOBKU KaJPOB BBICIICH KBaIM(UKALIMK) 11O HampapiieHuto moarotoBku 35.01.06 Cenbsckoe
XO03sICTBO, YTBEPKJIEHHOTO MpHKa3oM MuHucTepcTBa 0Opa3zoBanus u Hayku PO Ne 1017 ot 18
aprycra 2014 rona.

ABTOp: KaHAMJAT C.-X. HAyK, JOLEHT Kadeapbl OHOTEXHOJOTMM, CEIEeKUMH U
CEMEHOBOJCTBA C.-X. KyJIbTyp benocoxos .1

Peniensent: kaHaumar c.-X. HayK, JOIEHT Kadeapbl NaHAMA(THOW apXUTEKTYPHI,
3emiieycTporicTBa u kagactpoB ['youn A.C.

ITporpamma onoOpeHa Ha 3aceaHuM Kadeapsl caJ0BOJCTBA, TEIUNIMYHBIX TEXHOJIOTUNA U
o6uotexHonoruu (mporokoa Ne3 ot 17 okrabps 2014 r.).

IIporpamma paccMOTpeHa Ha 3acellaHuM MeToJuueckod komuccuu IInomgooBouiHoro
uHctuTyTa UM. M.B. Muuypuna ®I'bOY BO Muuypunckuii ['AY (npotokon Ne3 ot 17 Hos0ps
2014 r.).

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanusmu @IOC BO.

[TporpamMma paccMoTpeHa Ha 3aceTaHuU Kaeaphl CaTJOBOJICTBA, TCTUIMIHBIX TEXHOJIOTUN
u 6uorexnonoruu. [Ipotokon Ne 1 ot 1 centsiops 2015 roxa.

[Iporpamma  paccMoTpeHa  Ha  3acelaHUd  y4eOHO-METOJUYECKOW  KOMHUCCHUU
[TnonooBomHoro uHctutyta uM. M.B. Muuypuna npotokoin Ne 1 ot «1» centsOps 2015 roza.

[Iporpamma yTBepxkaeHa pelIeHUEM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCUTETA
npotokoa Ne 9 ot 23 anpens 2015 r.

IIpoecpamma nepepabomana u donoanena ¢ coomgeemcemeuu ¢ mpevoganusamu PIOC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl Ca0BOJICTBA, TEITUIMYHBIX TEXHOJIOTHI
u OuotexHosoruu (mpotokoi ot 29 aBrycta 2016 Ne 12).

[Iporpamma  paccMoTpeHa Ha  3aceJaHMU  y4eOHO-METOJUYECKOW  KOMHCCHHU
[TnogooBorHoro nHctUTyTa M. M.B. Muuypuna (mporokon Ne 1 ot 30 aBrycra 2016).

[Iporpamma yTBep)KIeHa peElmICHHEM YUYeOHO-METOJINYECKOTO COBETa YHHBEpPCHTETA
(mpotokoia Ne 1 ot 23 centsi6pst 2016 1.).

IIpoecpamma nepepabomana u donoanena  coomeemcmeuu ¢ mpedosanuamu ©IOC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHuM Kadeaphl Ca0BOICTBA, TEITUIMYHBIX TEXHOJIOTHI
u Ouorexnosoruu (mpotokos Ne 8 ot «18» anpens 2017 r.)

[IporpaMmMa  paccMoTpeHa Ha  3acelaHMM  y4eOHO-METOJMYECKOM  KOMHCCHU
[TnonooBomHoro uucturyra um. M.B. Muuypuna Muuypunckoro I'AY (mportokon Ne 9 ot 18
anpens 2017 r.)

[Iporpamma yTBep)KJeHa pelIeHHEM YU4eOHO-METOINYECKOr0 COBETa YHHBEpPCHTETa
(mpotokoin Ne 8 ot 20 anpens 2017 r.).

IIpoepamma nepepabomana u donoanena 6 coomsemcemeuu ¢ mpevosanuamu ©IOC BO.

IIporpamMma paccmoTpeHa Ha 3acefaHuH Kadeapbl OHOTEXHOJOTHH, CENEKIHUd W
CEMEHOBOJICTBA CEIHCKOX03SUCTBEHHBIX KYIbTYp (poTokoi Ne 7 ot 13 anpenst 2018 roma).

IIporpaMmma  paccmMoTpeHa Ha  3aceJaHUM  y4eOHO-METOJIUYECKOTO  KOMHCCHH
[TnonooBomHuoro nucturyra uMm. M.B. Muuypuna (mpotokon Ne 9 ot 16 anpenst 2018 rona).

[IporpamMma yTBepKAeHa pelieHneM Y4eOHO-METOAMYEeCKOr0 COBETa YHUBEPCHTETa
npotokoa Ne 10 ot 26 ampesns 2018 T.
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IIpozpamma nepepabomana u oononnena é coomseemcmeuu ¢ mpebosanuamu PI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceaHuy Kadeapbl OMOTEXHOJIOTHH, CENICKIIMA U CEMEHOBOICTBA
CeIBbCKOXO03UCTBEHHBIX KYJIbTYp (mmpoTokoii Ne 7 o1 9 anpenst 2019 rona).

[lporpamma  paccMOoTpeHa Ha  3acelaHMM  y4eOHO-METOAMYECKOH  KOMHCCHU
[TnonooBomHoro uucruryra uM. M.B. Muuypuna (riporokost Ne 9 ot 22 anpenst 2019 rona).

[Tporpamma yTBepXkIeHa peHIeHHEeM Y4eOHO-METOJMYECKOr0 COBETa YHHBEPCUTETA
npotokoi Ne 8 ot 25 anpens 2019 r.

Ipoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanusimu @I'OC BO.

[IporpamMma paccmoTpeHa Ha 3acefaHuM Kadeapbl OHOTEXHOJOTHH, CEJeKUIUU U
CEMEHOBOJICTBA CEJIBCKOXO03SIMCTBEHHBIX KyNbTYp (IpoTokoi Ne 6 ot «12» mapta 2020 r.)

[IporpaMmma  paccMoTpeHa Ha  3acelaHUUd  y4eOHO-METOAMYECKON  KOMHCCHU
[TnonooBomHoro nuecrutyra uM. M.B. Muuypuna Muuypunckoro I'AY (nporokos Ne9 ot «20»
anpens 2020 1.)

[Iporpamma yTBep)KJeHAa peEIICHHEM Y4eOHO-METOJNYECKOTO COBETa YHHBEpPCHTETA
npoTokoia Ne§ ot 23 anpesns 2020 r.

IIpoepamma nepepabomana u dononnena 6 coomgemcmeuu ¢ mpebosanuamu @I'OC BO

[IporpamMmma paccmoTpeHa Ha 3acefaHuy  Kadeapbl OWOTEXHOJOTHH, CCICKIHH |
CEMEHOBOJICTBA CENTbCKOXO3SICTBEHHBIX KYIbTYP, MPoTOKOI Ne7 oT 16 utons 2020 rona.

[Tporpamma omoOpeHa Ha 3aceqaHun yaeOHO-MeToIu4ecKoil komuccun 11momooBomnHOrO
uHctutyTa M. .B. Muuypuna, npotokon Ne 11 ot 22 urons 2020 ropa.

[IporpamMma yTBEepXkKJCHA pEIICHHEM Y4eOHO-METOJIUYECKOTO COBETAa YHHUBEPCHUTETA,
npoTokoia Ne 10 ot 25 utons 2020 roaa.

IIpoecpamma nepepabomana u donoanena ¢ coomgeemcmeuu ¢ mpevoganuamu PIOC BO.

[Iporpamma paccMoTpeHa Ha 3aceqaHud  Kadenpbl OHOTEXHOJIOTHH, CEJIEKIUU |
CEMEHOBO/ICTBA CEIbCKOXO03SHCTBEHHBIX KYIbTYp (mpoTokos Ne8 ot «5» anpens 2021 r.)

[IporpaMmMa  paccMoTpeHa Ha  3acelaHMM  y4eOHO-METOJWYECKOM  KOMHCCHU
ITnonooBomHoro nactutyra uM. M.B. Muuypuna Muuypunckoro I'AY (nporokos Ne9 ot «19»
ampens 2021 r.)

IIporpamma yTBep)KJeHa pelIeHHEM YUYeOHO-METOINYECKOI0 COBeTa YHHBEpPCHTETa
npoTtokoi Ne§ ot «22» anpens 2021 r.

IIpoepamma nepepabomana u donoanena 6 coomgemcemeuu ¢ mpevosanuamu @IOC BO.

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJoBOJACTBA, OWOTEXHOJOTMH U
CEJIEKIINH CEIbCKOX03AUCTBEHHBIX KyNIbTyp (poTokoa Ne7 ot «10» mapta 2022 r.)

IIporpamma  paccMOTpeHa  Ha  3aceJaHMM  y4yeOHO-METOJUYECKOM  KOMHCCHUHU
[TnonooBomHuoro nucrtutyta uM. U.B. Muuypuna Muuypunckoro I'AY (mporokon Ne7 ot «21»
mapra 2022 1.)

[IporpamMma yTBepKAeHa pelieHueM Y4eOHO-METOAMYECKOro COBETa YHUBEPCHUTETa
npoTokoi Ne7 ot «24» mapra 2022 1.

IIpozpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpebosanuamu PI'OC BO

IIporpamma paccMoTpeHa Ha 3aceaHMu Kadeapbl CaJoBOACTBA, OMOTEXHOJOTMH U
CEJIEKIIMHU CEIbCKOX03SIMCTBEHHBIX KyJIbTYp (poTokoia Nell ot «22» urons 2023 r.)

ITporpamma paccMOTpeHa Ha 3acefaHuu y4eOHO-METOJMYECKOM KoMuccuu MHCTUTYTA
(byHIaMEeHTaIbHBIX M MPUKIAIHBIX arpoOuoTtexHosoruit um. M.B. Muuypuna Muuypunckoro
['AY (mpotokon Nel0 ot «22» uronst 2023 r.)
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[IporpamMma yTBepXKAeHA pelieHHneM Y4eOHO-METOIUYEeCKOr0 COBETa YHUBEPCHTETA
poTokoa NelO ot «22» utons 2023 r.

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanuamu @IOC BO.

[Iporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJoBOACTBA, OMOTEXHOJOTMHA U
CEJIEKIIUHU CEIIbCKOXO03AMCTBEHHBIX KYIbTYp IpoTokosa Ne 11 ot 03 mas 2024 r.

[Iporpamma paccMoTpeHa Ha 3acelaHUM y4yeOHO-METOIUYECKOM KOMHMCCHUU WHCTUTYTA
GyHIaMEHTAIBHBIX W MPHUKIAAHBIX arpoouorexHosioruii um. M.B. Muuypuna MuuypuHCKOTO
I'AY (npotoxon Ne 10 ot 20 mas 2024 r.)

[IporpamMma yTBepXkaeHAa pelIeHHEeM Yy4eOHO-METOJINYECKOr0 COBETa YHHUBEPCHUTETA,
npotokoi Ne 09 ot 23 mas 2024 rona.

OpuruHan qoOKyMeHTa XpaHHUTCS Ha Kadeape cagoBOJCTBA, OMOTEXHOJIOTUH U CEJICKIIUU
CEJIbCKOXO03SUCTBEHHBIX KYIBTYP
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