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1. llesiu ocBOeHMSI AMCHUILIAHBI (MOAYJIs1)

LensiMmu  OCBOEHHUS JIHUCLUIUIMHBI (Monynsi) «I'eHHast UWHXEHEpUS» SBISIETCS:
(bopmupoBaHue y 00y4JaroLIMXCsl TEOPETUUECKUX MPEICTABICHUI 00 OCHOBHBIX METO/1aX '€HHOMN
WH)XEHEPUU y BHUPYCOB, (aroB, Mpo- U IYKAPHOT, B TOM YHUCIE€ MU CEIbCKOXO3IHCTBEHHBIX
pacTeHM; 3JIEMEHTAPHBIX HAaBBIKOB IOCTAHOBKU T'€HHO-MH)KEHEPHOI'O SKCIIEPUMEHTa B XOJe
IIPaKTUYECKUX 3aHITHUM.

3amaun:

- NO3HAKOMHUTH ~ OOyYalOMMXCS C OCHOBHBIMH  ()€pMEHTaMH, BEKTOPAMH,
UCIOJIb3YEMbIMU B KQU€CTBE HHCTPYMEHTOB I'€HHOW MH)KEHEPUHU;

- JaTh TpeJCTaBlIeHHEe 00 OCHOBHBIX METO/aX, NMPHUMEHSEMBIX IJsl MOCTAaHOBKU
Ie€HHO-UHXEHEPHBIX IKCIIEPUMEHTOB;

- HayYuTh  OOy4alOIIMXCsl  aHAIM3HPOBATh  COBPEMEHHbIE  JaHHBIE 00
UCIOJIb30BAaHUM METOJJOB T€HHOW MH)KEHEpUH [UIl CO3JIaHMsl TPAHCT€HHBIX pacTeHU ¢
IIOJIE3HBIMHU CBOMCTBaMU.

- dopMHpOBaTE yMEHHE CaMOCTOATENBHO OCYHIECTBIATH cOOp, 0O0paboTKY,
MHTEPIPETANI0 OMOJIOTHYECKONW HH(OPMAINHN [T PEIICHHSI HAYYHBIX M MPAKTUYECKUX 33734 B
o0lacT! [UIsl pelleHUs] HAayyHbIX M MPaKTHMYECKMX 3a7ad B OOJIACTM TEHHON WHXKEHEpHH,
HEOOXOAUMBIX U1 P PEKTHBHOH U IeNIeHanpaBIeHHON MPO(ECCHOHATBHON NeSTETLHOCTH.

2. MecTO IMCHUIJIMHBI B CTPYKTYype 00pa30BaTe/ibHOM MPOrPaMMbl

Hucuunnuna «['eHHas uHXeHepus» BXoAuT B coctaB biioka 1 «/lucuuminasl (MOIynn)»
u otHocutrcs K Yactu, QopMupyemMoi y4acTHHKaMH OOpa30BaTEIbHBIX OTHOIICHUN
BapuaTtuBHOU yactu b1.B.05

Bxonneie 3HaHusA, yMEHUS U HABBIKM, HEOOXOAMMBIC JUIsI M3YYCHHS JAaHHOTO Kypca,
dopMupyroTcss B mpolecce H3yueHus aucHUIUinH: «OOmas W HeopraHuyeckas XHUMHs,
«Oprannueckass xumus», «OCHOBBI Ouoxumumy, «OOmas OHOJOTUS W MHUKPOOHOIOTHUS,
«OCHOBBI MOJIEKYISIPHON OMOJIOTHUI.

JlaHHas AUCUMIUIMHA B3aMMOCBSI3aHA C TAKOM JUCHMIUIMHAMU Kak: «TpaHCreHHbie
DYKapUOTHUYECKHUE OpPraHu3Mbl», «l'eHeTnka», «OCHOBBI OMOTEXHOJIOTHUU» U HEOOXoauMa s
YCHENIHOTO TMPOXOXKACHHUS MPOU3BOJCTBEHHON MPAKTUKM HAYyYHO-HCCIEA0BaTeNbCcKas padoTa,
noarorosku Kk 'NA.

3. Ilnmanupyemble  pe3yjbTarTbl O0y4YeHHUs] 10  JUCHHILIMHE,
COOTHECCHHDBIC C INIAHUPYEMbBIMHU pe3yJbTaTaMM O0CBOCHUA Oﬁpa30BaTe.ﬂbHOﬁ
MPOrpaMmbl

B pesynabrare u3ydeHHMs TUCHMIUIMHBI OOY4YaroLMiics JOJKEH YCBOMTH TPYIOBBIE
(GYHKIIMM B COOTBETCTBUU C NMpodeccuoHaNbHbIM cTanaapToM 26.008 Crienuanuct- TEXHOJIOT B
00J1acTH  MPUPOJOOXPAHHBIX  (DKOJOTMYECKUX) OMOTEXHOJOTMHA  YTBEPXKJIEH IPHKa30M
MuHKcTepCTBa TpyAa U corpanbHoi 3amuThl PO ot 16.09.2022 Ne 5611

O060011eHHbIE T

TPYIOBbIE byHKIIIN pyHOBB,IFe q()b YHIHHH Bri6pannsie Tpynossie aevictus (T/1)
(OTD) (T®)

MonuTopuHT [IpoBenenue Ananns pe3yJIbTaToB
COCTOSIHUS 9KOJIOTUYECKOM  OIEHKH | UCCIIEJOBAHUM MPUPOIHBIX 00pa3IoB U UX
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OMOJIOrTYECKOT0 Marcpuraia

[Tponiecc M3yueHHs TUCUMIUIMHBI (MOIYJISI) HAMPaBIEHO HA (POPMUPOBAHUE CIIETYIOLIHX

KOMIIETECHIINH:

YK-1. CnocobGeH oCyniecTBIsATh MOMCK, KPUTHUECKUI aHANIW3 U CHUHTE3 WH(pOpMAINH,
MIPUMEHATHh CUCTEMHBIN TTOIXO0/1 JIJISl PEIICHUS TOCTABJICHHBIX 3a/1a4
[IK-4 - CnocobeH mpoBOAUTH OAKTEPUOJOTUUYECKUE, TOKCUKOIOTHUECKUE HCCIIEeIOBAHUS
MIPUPOIHBIX 00PA3IOB, OLIEHKY TEXHUYECKHX CPEACTB M TEXHOJOTHYECKHX IMPOIECCOB C YUETOM
AKOJIOTMYECKUX TOCIESICTBUNA UX PUMEHEHHUS

Kon n
HauMEHOBAaHHE
YHUBEPCAIBHOU
KOMIIETEHIINH

Kpurepuu onieHuBanus pe3ysibTaToB 00yUEHUS

VK-1.
Cnocoben
OCYIIIECTBIIATh
TIOUCK,
KPUTUYECKUN
aHanu3 u
CUHTE3
uH(popManuy,
IPUMEHSITD
CHUCTEMHBIN
MOAXO0J
pelieHus
MIOCTaBJIEHHBIX
3a/1a4

TS

Koxn u HU3KUU
HAaUMEHOBAaHUE | (AOMOPOTOBBIH
WHIUKATOpa | , KOMIIETEHIUS
JIOCTHKECHUSA HE IIOPOTOBBIN 0a30BbIN MIPOABUHYTHI
YHHUBEpCAIbHBI | chopMUpOBaHA i
X
KOMIIETEHIINH
Kareropus ynuBepcaibHbIX KoMOeTeHIIMN - CHCTEMHOE U KPUTHUYECKOE MBIIIJIEHUE
N-1lyka — | He Cnabo B Ha Bricokom
AHanuzupyeTr | aHaJIU3UPYET AHAIM3HUPYET | IOCTATOYHOM | YpOBHE
IIOCTABJIEHHYIO | MIOCTaBJICHHYIO | [IOCTABJIIEHHY | CTENIECHU aHAIU3UPYET
3azady, 3ajauy, 10 3ajavy, | aHAJIU3UPYET MIOCTABJIEHHY
BBIICIISIS €€ | BBLIEISIS €e | BbIIEAs €€ | IOCTABIECHHYIO | IO 3ajady,
0a3oBbIe 0a3oBble 0a3oBbIe 3azauy, BbIIETISISL €€
COCTAaBJISIOIM | COCTABJISIFOIIM | COCTABJISAIONL | BBIIEISIS ee | 0a30BBIE
e, e, He, 0a30BLIE COCTAaBIISTIOIII
OCYILIECTBIISIET | OCYLIECTBIISIET | OCYLIECTBIISIE | COCTABISIIOIIM | M€,
JEKOMIIO3UIM | AEKOMIIO3ULIA | T e, OCYILIECTBIISIE
10 33]1a41 10 33]1a41 JEKOMIIO3ML] | OCYLIECTBISET | T
U0 3a/1a4M JEKOMIO3UIM | AEKOMIIO3ULIU
10 33J1a41 10 337241
NJI-2yk-1 — | He Moxet | Henocratoun | JloctatouHo YcenemHo
Haxoaut U | HAXOJIUTb U | O HAXOAMUT M | XOPOIIO HaxXoJAUT |
KPUTHYECKU KPUTHYECKH KPUTHYECKH | HAXOJUT U | KPUTHYECKH
aHaJIU3UPYeT AQHAJIM3UPOBAT | AHAM3UPYET | KPUTUUYECKU aHAIN3UPYET
uHpopmaruio, | b nHpOpManu | aHATM3UPYET nHpopMaIuio
HeoOXxonumyto | uHpopmanum, | 1o, uHpopmManuio, |,
JUIS  pelieHus | HEOOXOIUMYIO | HEOOXOIUMY | HEOOXOIUMYIO | HEOOXOIUMY
MIOCTABJIEHHOW | Il  pELICHHUs | 10 JUISL | A1 PELICHMS | 1O JUTSt
3a71a4u IIOCTaBJICHHOW | pelIeHUs IIOCTaBJIEHHON | peleHus
3a/1auun MOCTaBJIEHHO | 3aJa4K IIOCTABJIEHHO
¥ 3aga4u U 3agaun




NI-3yk-1 — | He Moxet | Crabo Xopor1o OTnau4HO
PaccmarpuBae | paccMaTpuBaT | paccMaTpHBa | pacCMaTpHBAET | paccMaTpuBa
T BO3MOXHBIC | b BO3MOXHBIE | €T BO3MO>KHbIE eT
BapUaHTHI BapUaHTHI BO3MOJKHBIE | BapHaHTHI BO3MOYKHBIE
peleHus pelieHus BapHAHTHI pelieHus BapUaHTbI
3a/1a4u, 3aJ1a4H, pelieHus 3a/1a4u, peneHus
OLICHMBasl WX | OLIEHWBasg WX | 33/1a4H, OLICHMBasl WX | 3ajauH,
JIOCTOMHCTBA U | JOCTOMHCTBA M | OLIEHUBAs HX | JOCTOMHCTBA U | OLIEHHUBAs UX
HEJO0CTaTKU HEJO0CTaTKU JIOCTOMHCTBA | HEJIOCTATKU JOCTOMHCTBA
U HEJIOCTaTKU U HEIOCTaTKU
N-4yka — | He MoxeT | HeyBepenno | JlocratouHo OtanyHo
AprymenTtupo | popmupoBath | GOPMHpPYET | YETKO bopmupyer
BaHO COOCTBEHHBIE | COOCTBEHHBIE | (hOpMHUPYET COOCTBEHHBIC
dopmupyet CYXKJIEHUS | | CY)KICHHS | | COOCTBEHHBIE | CY)KIEHHUS U
COOCTBEHHBIE | OLICHKH, OLICHKH, CY)KICHHS U | OLICHKH,
CY)KICHUS M | OTJIMYaeT OTJIMYAET OLICHKH, OTJINYAET
OIICHKH, (dakThl oT | (haKThI OT | OTJINYAET (hakThI oT
OTJINYAcT MHEHHUH U | MHCHUI U | GaxTsl OT | MHEHHH u
bakTbI OT | UHTEpIpEeTall | UHTEpIpeTal | MHEHUN U | MHTEpIpeTarly
MHEHHU u|u B | Ui B | MHTEpIIpeTaly | Ui B
UHTEPIIPETAl | PACCYKICHUSAX | pacCyKAeHus | i B | paccyXJIeHus
i B | IpyTrux X JIPYTUX | PacCCYKICHHUAX | X IPYyTUX
paccyXJIeHUAX | yYACTHHUKOB YYaCTHUKOB | IPYTHX Y4aCTHUKOB
JIpyTuX JeSITEIbBHOCTH, | JAESITEIbHOCT | YYaCTHUKOB JESITEIbHOCT
Y4aCTHUKOB MPUHUMAET u, NESTENIbHOCTH, | U, IPUHUMAET
JESITEJIBHOCTH, | 0OOCHOBAHHOE | IPUHHUMAET IPUHUMAET 000CHOBAHHO
IpUHUMAET pelieHne 00OCHOBAHHO | OOOCHOBAHHOE | €  pelleHHe
000OCHOBAHHOE | MIOCTaBJICHHOM | €  peLIeHHE | pelieHHe MIOCTaBJIEHHO
pelieHne 3a1a4n MIOCTAaBJIEHHO | MIOCTaBJIEHHON | i 3a7auu
MMOCTaBJIICHHOMN ¥ 3a;maun 3a71auH
3aJa4u
N-Syk-1 — | He moxet | HeyBeperno | Jloctatodno OTau4HO
Omnpenensier u | onpenensats U | Onpenenser | 4€TKO OlIpeAeisieT U
OLICHUBAET OLICHUBATh U OIICHMBAET | ONpENesieT U | OLEHUBACT
MIOCIIEACTBHUS MOCJIEACTBHUS IIOCIIEACTBHSL | OLICHUBACT MIOCJIEACTBUS
BO3MOXHBIX BO3MOHBIX BO3MOJKHBIX | TIOCJIEJICTBHS BO3MOYKHBIX
peLIeHnt peLIeHui pelIeHuin BO3MOXKHBIX pelieHunin
3a/1auu 3a1a4n 3a/1a4uu pelieHui 3a/1a4uu
3aJauu




[1K-4. N/I-1nk-4 He mposomut | He Bcerma | JloctaTodHo Bcerna
Cnocoben [IpoBoaut AKOJIOTUYECKY | MPOBOAMUT 4acTo MIPOBOJIUT
MPOBOJUTH 9KOJIOTHYECKY | IO OIIEHKY | AKOJIOTMYECK | MPOBOJUT 9KOJIOTHYECK
0aKkTepuoJIOruY | 10 OLICHKY | IPUPOTHBIX VIO  OLEHKY | 9KOJIOTHYECKY | yIO  OILICHKY
ecKHe, MIPUPOIHBIX 00pa3Ios, MPUPOAHBIX 10 OIICHKY | IPUPOAHBIX
TOKCHUKOJIOTHYE | 00pa3loB, COCTOSIHHS 00pasIos, MPUPOTHBIX 00pasIos.,
CKHE COCTOSIHUS TEpPUTOPUH, COCTOSIHUS 00pasIos, COCTOSTHHUS
UCCJIENIOBAHUS | TEPPUTOPUH, [PUMEHSA TEPPUTOPUH, | COCTOSHMS TEPPUTOPUH,
MIPUPOIHBIX MIPUMEHSIA MPUPOAOOXPaH | IPUMEHSIS TEpPUTOPUH, MPUMEHSIA
00pa3IoB, MPUPOJOOXPAH | HbIE MPUPOJIOOXpa | IPUMEHSA MIPUPOI00XPa
OLICHKY HBIE OMOTEXHOJIOTH | HHEIE MPUPOAOOXPaH | HHbIC
TEXHUYCCKHUX OMOTEXHOJIOTH | H OHMOTEXHOJIOT | HEIC OMOTEXHOJIOT
CpEICTB H|H 15478 OHMOTEXHOJIOTH | UU
TEXHOJOTUYECK 14
ux npoueccoB ¢ | MJI-2nk-4 He He Bcerna | Jloctarouno Bcerna
y4EeTOM OcCymIeCcTBISIET | OCYIIECTBIAET | OCYIIECTBIISIE | YACTO OCYIIECTBIIsIC
JKOJIOTHUYECKUX | JIabopaTopHBIC | JIAOOpATOpHBIC | T OCYLIECTBJISIET | T
IOCJIE ICTBUI WCCJICIOBAHMSI | UCCIICAOBAHUS | JJAOOPATOPHBI | JIAOOpATOpPHBIC | TAOOPATOPHBI
UX IPUMEHEHMS | 1 OKCIEPTH3Y | U  DKCIEPTU3Y | € HCCICAOBAaHUSA | €
OMOJIOTMYECKO | OMOJIOTMYECKO | MCCICOBAHU | U DKCIEPTHU3Y | UCCIEIOBAaHU
ro mMaTepuanga | ro marepuaia | s U | OMOJIOTUYECKO | I H
JKCIEePTU3Y ro Marepuaiga | dKCHEpPTHU3y
OMOJIOrHYECK OHOJ0OrHYecK
oro oro
Marepuaiia Marepuaia
N-3nk-4 He He  Bcerma | OGbrunO Bcerma
[Ipumenser MIPUMEHSET MPUMEHSET MPUMEHSET MIPUMEHSIET
OMOTEXHOJIOTH | OMOTEXHOJOTH | OMOTEXHOJIOI | OMOTEXHOJIOTH | OMOTEXHOJIOT
YeCcKue YeCKHue HYECKHE YECKHE HYECKHUE
MIPUEMBI MIPUEMBI MIPUEMBI MIPUEMBI MIPUEMBI
MPOTHUB MPOTUB IPOTHUB MPOTHUB MPOTHUB
MOSIBJICHUS MOSIBJICHUS MOSBJICHUS MOSIBJICHUS MMOSIBJICHUS
04aroB 04aroB 04aros 04aroB 04aroB
BpEIHBIX BpEIHBIX BpPEIHBIX BpPEIHBIX BpEIHBIX
OpraHU3MOB OpraHU3MOB OpraHU3MOB | OPTaHM3MOB OpraHu3MOB

B PE3YIbTATC U3YUCHUS JUCHHUIIIINHBI 06y‘18.1-0H.[HI>iCSI JOJIDKCH:

3HAMb.!

- LEJIU ¥ METOJbI IIOJTYYCHHUSI TPAHCTCHHBIX OPraHU3MOB,;
- OCHOBHBIC MCTOABI CO3daHUA 0aHKOB T'CHOB M HX HCIIOJIb30BaHUS JJIE KIIOHUPOBAHUA
OTACIBHBIX I'CHOB U aHAaJIM3a TCHOMHBIX HOCHe}IOBaTeHBHOCTeﬁ;
- METOABI OBJIAACHUA CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIB30BATh OCHOBHBIC 3aKOHBI
CCTCCTBCHHOHAYYHBIX UCHHUILIMH B HpOCb@CCPIOHEUILHOﬁ ACATCIIBHOCTHU, IMPUMCEHATH METO/bL
MAaTeMaTU4YCCKOIo aHajin3a U MOACIIMPOBAHUA,

HCCIIENOBAHNS;

TCOPCTUUCCKOIO H IKCHCPUMCHTAIIBHOI'O

- MCTOJbl aHaJIn3a TPAaHCTCHHLIX OpPraHU3MOB, I/IIICHTI/I(I)I/II(aLII/II/I T'CHOB, BXOJAIIUX B

COCTaB UX I'€HOMa,

- MCTOABI CO3JaHUA 3(1)(I)CKTI/IBHLIX KOHCprKI_II/Iﬁ AJId  3KCIIPECCHUU TCHOB B HCIIAX
MOJIYYCHHA TPAHCT'CHHBIX OPraHu3MOB.

ymemy:

® 00OCHOBBIBATH HGO6XO,Z[I/IMOCTI> HUCIIOJIB30BaHHUA TOI'O MJIN MHOI'O MCCICIOBATCIBCKOI'O

5




MCTOMAa, AJId PCUHICHUA MMPAKTUUCCKUX 3a/ia4 B 06HaCTI/I MOJIYYCHHA TPAHCTCHHBIX OPraHU3MOB;

. CaMOCTOATEIILHO OCYIIECTBIATh COOp, 00pabOTKYy, HMHTEPIPETAlui0 OWOIOTHYECKOMN
uHpOpMaLMK JUIS PpEIIeHUS HAy4YHBIX M TPAKTUYECKHUX 3a7ad B OOJIACTH TOJTY4EHUS
TPAHCTEHHBIX OPTaHU3MOB;

o MOJIb30BAThCSI CIIOCOOHOCTBIO K peau3allid M YIPABICHUIO OWOTEXHOJIOTMYECKUMH
IpoLeccaMy;

enaoemo:

o CMOCOOHOCTBIO  paboTaTh € HAyYHO-TEXHUYECKOM HWHQOpMAIMe, HCIOoIb30BaTh
POCCHUICKHIA U MEXTyHApOIHBII OIBIT B MPO(GECCUOHAIBLHOMN JIESTENbHOCTH;

o CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAaHMS O COBPEMEHHOW (HU3MUECKOW KapTHUHE MHpa,

MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMHM BeUIecTBa Uil [MOHMUMAaHUs
OKPY>KaIOILEro MUpa U SIBIICHUI IPUPOJIbI;

o TeopeTudeckoi 06a3oif mpodecCHOHaTbHO-MPOPUINPOBAHHBIX METOAOB IOTYyYEHUS
TPaHCTEHHBIX OPTaHU3MOB.

3.1. MaTpumna cooTHeceHUs1 TeM/pa3/1e/ioB y4eOHOH JUCHUIIIMHBI U
(opMupyemMbIX B HUX YHHUBEPCAJIbHBIX U NMPO¢ecCHOHATbHBIX KOMIETEeHIM

o01ee
Komnerennun KOJIMYECTBO
TGMLI, pas3aciibl JUCHUITIIINHBI KOMIICTCHIIM U
YK-1 [1K-4
Beinenenue, ppakimoHUpoBaHUE U aHAIM3 HYKJIEHHOBBIX + + 2
KHUCJIOT
DepMEHTaTUBHBIN apceHa, HCIIOIb3YEMBIN npu + + 2
KJIOHUPOBAHUU
2
+ +

BexTops! 11 kiionupoBanus pparmentos JJHK

Beenenue PEKOMOMHAHTHBIX JTHK B KJIETKH 2
(TpaHchopMariyst ¥ TpaHCQEKIHs)

[IpyHIMIIBI  CO3[aHMs  PENPE3EHTATUBHBIX ~ I€HOMHBIX + + 2
KJIOHOTEK M KJIoHOTeK K/IHK
CHCTeMBI KCIIPECCUH PEKOMOWHAHTHBIX TEHOB + +
Ammmmdukanus JTHK in vitro + +
JlocTrxeHns u MEePCIIEKTHBBI MOJICKYJISIPHO- N N
OMOJIOTMYECKHX TI0IX0JI0B aHAIM3a TeHOMa

Hroro: 2

4. CTPpyKTYypAa U COAepKAHUE TUCHMILIMHBI (MOLYJIA)
OO0mias TpyA0€MKOCTh TUCIIUIUIHHBI COCTABIISIET 4 3a4€THRIC €AMHUIBI, 144 akaj. 4acoB.

4.1. O0beM TUCHUIIMHBI K BUBI Y4eOHOH padoThI

Bunael 3ansaTHI Bcero akagemMrueckux 4acoB
Ounas dhopma 3aounas popma
o0yueHHus o0y4YeHHs
(4 cemectp) (3 xypc)
OO011ast TPYA0EMKOCTh AUCITUTINHBI 144 144




KoHnTtakTHas paboTta 0o0yJaronuxcs ¢ npenogaBaTeieM 48 16
AyIUTOpPHBIE 3aHATHS, B T.4. 48 16
JIEKIIUU 16 8
NPAKTUYECKHUE 3aHATHS 32 8
CamocrosiTenpHas padoTta 60 119
npopaboTka y4eOHOro Marepuana IO JAUCHUILIAHE
(KOHCIIEKTOB JICKIIUH, Y4eOHUKOB, MAaTEPHAIOB CETEBBIX 10 29
pecypcoB)
MOATOTOBKA K MPAKTUYECKUM 3aHITHSIM 10 20
BBIMIOJTHEHHE WHAMBHUAYAIbHBIX 3aJaHU, HalucaHue 5 20
pedepara
KypcoBas paboTa 30 30
MOJTrOTOBKA K C1aye MOJyJIsl, SK3aMeHa 5 20
KoHTtposb 36 9
By utoroBoro KOHTpOIIS HK3aMeH 9K3aMeH
4.2. Jleknuu
Ne Pa3znen nucuumninHbl (MOAYIS), TEMBI JTEKIUI O6beMm B dopmupyembie
aKaJIeMUYECKHX Jacax | KOMIICTCHIUH
OuHas 3a04Has
dbopma dbopma
oOyueHusi | oOyueHus
1 Paznmen 1. Beigenenue, ¢pakunmoOHHpOBAaHUE U
aHaJIN3 HYKJIEMHOBBIX KHCIIOT
1.1 Brigenenue, GppaknuoOHUPOBAHUE U aHATH3 | 2 1 VYK-1; T1IK-4
HYKJIEMHOBBIX KHUCJIOT
2 Paznen 2.  ®depmeHTAaTUBHBIA  apceHall,
MCIOJIb3YEMBIN MTPH KIOHUPOBAHUU
2.1. DepMeHTaTUBHBIN apceHain, | 2 1 YK-1; I1IK-4
WCTIOJIb3yeMBIH TIPU KIIOHUPOBAHUHT
3 Pazmen 3. Bekropbl I KJIOHUPOBaHUS
¢dparmenTon JJTHK
3.1. BekTopsl JUIsl KJIOHUPOBaHUS (hparMeHToB | 2 1 YK-1; I1IK-4
JIHK
4 Paznen 4. Beeagenne pekomOuHantHeix JJHK B
KJIETKH (Tpanchopmarus u TpaHChEeKITHs)
4.1. Bsenenue pexkomOuHaHTHRIX JHK B |2 2 VK-1; IIK-4
KJICTKH (Tpanchopmarus u TpaHChHeKITus)
5 Paznen 5. [TpuHUMIIBL CO3JIaHUA
pETpEe3eHTATUBHBIX T€HOMHBIX KJIOHOTEK H
kioHoTek kJIHK
5.1. IpuHIMOBI CO3MAHMS PENPE3EHTATUBHBIX | 2 VYK-1; T1IK-4
TeHOMHBIX KJIOHOTEK U KIoHOTeK kJ[HK
6 Paznen 6. Cucremsl HKCIIPECCUU
PEKOMOMHAHTHBIX TEHOB
6.1. Cucrembl SKCHpECCHMM PEKOMOWHAHTHBIX | 2 1 YK-1; I1K-4
TCHOB
7 Paznen 7. Ammmudukarms JTHK in vitro
7.1. Ammmudukarnus JIHK in vitro 2 1 VK-1; IIK-4




8 Paznen 8. JlocTmkeHMsT W TEPCHEKTUBBI
MOJIEKYIISIPHO-OMOJIOTUYECKUX MO/IX0JI0B
aHaJIM3a reHoMa
8.1. JlocTrxeHust U MEPCIIEKTUBHI | 2 1 VK-1; T1IK-4
MOJICKYJISIPHO-OMOJIOTHYECKUX I0JTXOJIOB
aHaJlM3a reHoMa
Hroro 16 8
4.3. JlabopaTopHbie padoThI He NMPeXyCMOTPEHbI
4.4. llpakTnyeckue 3aHATHS
Ne O6BeM B dopmupyembl
pasn akazeMuueckux yacax | & KOMIICTCHIU
ena HaumenoBaHue 3aHATHS OHaA 3a09HaA
(Tem dopma | popma
BI) 00yuenus | 00ydeHus
1 Pemenwne keticoB o Teme «Brlenenue, 4 1 VK-1; IIK-4
(GpaKIIMOHUPOBAHKE U AaHAIIU3 HYKJICHHOBBIX
KHCJIOT»
2 Penrenne kelicoB 1o TemMe 4 1 VK-1; IIK-4
«DepMEeHTATUBHBIN apceHall, HCIIOJIb3YEeMBbIi
IPY KIIOHUPOBAHUI)
3 Pemienue keiicoB 1o TeMe «BekTopsl miis 4 1 VK-1; IIK-4
kjoHupoBanus pparmentoB JJHK»
4 Pemenue kelicoB 1mo Teme «BBeneHue 4 1 VK-1; IIK-4
PEKOMOMHAHTHBIX JHK B KJIETKH
(TpaHchopMarys U TpaHCEKIIHS)»
5 Pemenne keiicoB mno Tteme «lIpuHummBI 4 1 VYK-1; I[IK-4
CO3MaHMSI  PENPE3CHTATUBHBIX T'C€HOMHBIX
KJIOHOTEK U KJIoHOTeK K/ IHK»
6 Pemenne keiicoB 1mo Teme «CHCTEMBI 4 1 VK-1; IIK-4
HKCIIPECCUU PEKOMOWHAHTHBIX TEHOBY
7 Pemenue kelicoB no teme «AMmiaupuKanus 4 1 VYK-1; I1IK-4
JIHK in vitro»
8 KomnmokBuym mno teme «JlocTikenus u 4 1 VYK-1; I1IK-4
MEPCIIEKTUBBI MOJEKYISIPHO-ONOIOTUYECKUX
MIOJIXOJIOB AHAJN3a TCHOMAaY
Bcero 32 8 4
4.5. CamocrosiTe/ibHas padoTra 00y4arOIIUXCs
O06nem B
Paznen aKaJeMHYECKHIX Jacax
JACITUTUTAHBI Bun camocrositennsHOM paboThI jR— Bp—
(Tema) dbopma dbopma
oOyueHust | oOyueHus
Pasnen 1. [TpopaboTka y4eOHOro MaTepuaia o
Boinenenue, JUCHUIUIMHE (KOHCIEKTOB JIEKIIUH, Y4eOHUKOB, 2 4
(paximonupoBany | MATCPHANIOB CETEBBIX PECYPCOB)
e U aHaINu3 MOJITOTOBKA K MPAKTUICCKUM 3aHATUAM 2 2
HYKJIICMHOBBIX BBIIIOJIHEHUE AHAUBUIYATbHBIX 3aJIaHuM, i 2
KHCJIOT HanucaHue pedepara




MOATOTOBKA K C/1aue MOYJIs, SK3aMeHa

[TpopaboTka y4eOHOro MaTepuaia o
p ) JTUCHUTUIMHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,
azznen 2.
a . | MaTepuasoB CETEBBIX PECYPCOB)
depMeHTaTHBHBIN
MOJITOTOBKA K MPAKTHYECKUM 3aHATUSIM
apceHan =
P ’ . BBITTOJIHCHHE WH/IUBUIYATbHBIX 3aJJaHHH,
UCTIOJIb3yeMBbIN
HamucaHue pedepara
pU KJIOHUPOBAHUU
MOJI'OTOBKA K Caue MOJYJIsl, SK3aMEHa
[IpopaboTka y4eOHOTO Marepuaia o

Pazgen 3. Bektopsl
JUIs1 KIIOHUPOBAHHMSI

JTUCIUIUTMHE (KOHCIEKTOB JICKIHHA, Y4eOHUKOB,
MaTEepUaJIOB CETEBBIX PECYPCOB)

IMOATOTOBKA K MPAKTHYCCKUM 3aHATHAM

BBITIOJTHEHUE WHAUBHUIYaIbHBIX 3a/laHui,
dparmentos THK | yapyicanue pedepara

MOATOTOBKA K C/1aue MOIYJIs, SK3aMeHa
Paznen 4. [IpopaboTka y4eOHOT0 Marepuaia no
Benenue JUCHUIUIMHE (KOHCIEKTOB JIEKIHH, Y4eOHUKOB,
PEKOMOMHAHTHBEIX | MaTEPHAJIOB CETEBBIX PECYPCOB)
JAHK B kieTku IOJATOTOBKA K MPAKTUYECKUM 3aHSATHIM
(TpancdopManus U | BBINOJIHCHHE WHAUBHUIYaIbHBIX 3a/laHuH,
TpaHCQEKITHs) HamucaHue pedepara

MOITOTOBKA K cJlaue MOJYJIS, YK3aMEHa
Paznen 5. [TpopaboTka y4eOHOTO Marepuaia o
[TpuHIHIBI JTUCHUIUIMHE (KOHCIEKTOB JIEKIHH, y4eOHUKOB,
CO37aHus MaTepuajIoB CETEBBIX PECYPCOB)
pENPE3EHTATUBHBIX | MOATOTOBKA K MPAKTHUECKUM 3aHITUIM
TCHOMHBIX BBITIOJTHEHUE WHIMBUTYTbHBIX 3aJIaHuH,
KIIOHOTEK U HanucaHue pedepara
kimoHoTek kJJHK MOITOTOBKA K cJlaue MOJYJIS, DK3aMeHa

[TpopaboTka y4eOHOTO Marepuaia o

Pasznen 6. CucreMsl

JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIHH, Y4eOHHKOB,
MaTEepUaJIOB CETEBBIX PECYPCOB)

JKCIIPECCUu
PeKOMOHHAHTHBIX MOATOTOBKA K MPAKTUYECKUM 3aHSATUSIM _
CHOB BBITIOJTHEHUE WHIMBUTYTBHBIX 3aJIaHuH,
HanucaHue pedepara
MOATOTOBKA K C/1au€ MOIYJIs, DK3aMeHa
[TpopaboTka y4eOHOro MaTepuaia o
JTUCIUTIINHE (KOHCTIEKTOB JICKIIUMA, y4eOHUKOB,
Pazgen 7. MaTEepUaJIOB CETEBBIX PECYPCOB)
AMIUTHpUKAITAS MTOJITOTOBKA K MPAKTUICCKUM 3aHATUIM
JHK in vitro BBITIOJIHEHHE WHIUBUTYTbHBIX 3aIaHuMH,
HanucaHue pedepara
MOATOTOBKA K C/1aue MOIYJIS, DK3aMeHa
Pa3nen 8. ITpopaboTka y4eOHOro MaTepuaia o
HocTtuxenus u JTUCIUTIINHE (KOHCTIEKTOB JICKIIUMA, y4eOHUKOB,
MEePCTIEKTHBBI MaTepHUaIoB CETEBBIX PECYPCOB)
MOJIEKYJISIPHO- MO/ITOTOBKA K MPAKTUYECKUM 3aHATUSIM




OMONOTHYECKUX BBITTOJTHEHHUE VHTUBH Ty aJTbHBIX 3aaHuH, i 9
MOJIXO/JIOB aHAJIM3a | HamkcaHue pedepara
reHoMa MOJrOTOBKA K C/1a4ye MOAYJIs, 9K3aMeHa - 2
Kypcosast pabota 30 30
Uroro: 60 119

[lepeyeHb METOIUYECKOTO OOECIEYECHUSI IS CaMOCTOSITEIbHOH pabOThl MO JUCHUIUIMHE
(MomyIt0):

1. VYMKJ no nucturuimHe «['eHHas WHXEHEepUs» i OOydalolmuxcs IO MPOrpaMme
OakamaBpuaTa OYHOW, 3a0YHOM M JAUCTAHLUMOHHOM (OpMBI OOyYeHHUS 110  HalpaBJIEHUIO:
19.03.01- buorexnonorus. Muuypunck-Haykorpan PO, Muuypunckuii 'AY, 2026.

4.6. BbInoJiIHeHNE KOHTPOJIbHOI padoThl 00y4AKIIMMHCS 3204HOI (POPMBbI

BoimonHenue  KOHTPONBHOM  pabOThl  CHOCOOCTBYET — YIIIyOJEHHOMY  YCBOEHHIO
MTOJI0KEHUH JUCHUIIIINHBI, ITOKA3bIBA€T BO3MOXKHOCTHU 06yan01ueroca K CaMOCTOSATEIILHOM
paboTe HaJ IUTEepaTypoil.

KonTtponpHast pabora mnpencraBiser coboii  ¢GopMy CcaMOCTOATEIBHOW PabOThI
00ydJaromerocs, TMO3BOJISIIONIYIO OBJIAQJAE€Th 3HAHMSIMU W HaBBIKAMU AHAJUTUYECKON U
HCCHGHOB&T@HBCKOﬁ pa6OTbI B paMKax IIporpaMmabl I/ISY‘I&GMOﬁ yqe6H0171 JUCHUITIIINHBI.

KOHTpOJH)Haﬂ pa60Ta BBITIOJIHACTCA B BUAC NMHUCBMCHHBIX OTBETOB Ha TCOPCTHUYCCKHUEC U
MMPAKTUYCCKUC BOIIPOCHI, PCHICHUA IIPAKTHYCCKHX 3aJad II0 BapHaHTaM, BbIIOJHCHHA
TBOPYECKHUX 3aJaHUN.

ITuceMeHHbBIE pa6OTBI JOJI2KHBI OBITE IMOArOTOBJICHBI CaMOCTOATCIIbHO, COICPIKATb
COBOKYITHOCTb apryMCHTHUPOBAHHBIX MMOI0KEHUN U BBIBOOB.

4.7. Conep:kanue pa3aesioB AMCHUILINHbI

Paznen.1.Bbigesienne, (GpakuMmoHMpPOBAaHHE M AHAJU3 HYKJEHHOBBIX KHCJIOT.
Brinenenue JIHK u PHK. Metoas! nx ounctku. Paznenenue PHK u JIHK nentpudyrupoBanuem
B rpaguente 1ioTHoctu CsCl. Dnektpodoperndeckoe U Xpomarorpaduyeckoe pasjeneHue
HYKJIEMHOBBIX  KHCIOT. Paznenenwe  snekrpodope3om  rurantckux  wmonekyn JIHK.
O®pakIMOHUPOBaHUE MeTa(a3zHbIX XPOMOCOM METOJAOM MPOTOYHOW IUTO(IHOOPOMETPUH.
['mOpunnzanus HykiaenHoBbIX kucioT (CaysepH-, Hop3epH-rubpuausanus). ['mOpunuzanus in
situ. CexkBenupoBanue JIHK (meton CaHrepa, mupoCeKBHUPOBAHHUE).

I'ennass uWHXEHEpHUsT — METOJOJIOTHS, HCIOJIb3YIOIAs yMEHUE I0Jb30BaThCs
CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIHILTHH B MTPO(PECCUOHATLHOM NeSTeNbHOCTH, TPUMEHSITh METO/IBI MATEMAaTHUECKOTO aHalln3a
U MOJEIIMPOBAHUS, TEOPETUUECKOTO M IKCIIEPUMEHTAIBHOIO MccienoBanus. KiioHupoBanue n
cyoknonupoBanue [JHK.

Pazgen 2.@epMeHTATHBHBIA apceHas], HCHOJb3yeMblH TMPH KJIOHUPOBAHMH.
Pectpukrazst Thna Il — OCHOBHOM MHCTPYMEHT T€HHOW WHKEeHepuu. HW3omm3omepsl,
rerepomuzoMeprl. Pectpuxtasel mas ogHorenoueddsix JJHK (tuma IIS). JIHK-metunassr u
ypauwi-JAHK-rnmuko3unassl. JIHK- u PHK-nurazsr. ®epments marpuunoro cunre3a JHK u
PHK: JIHK-3aBucumbie JIHK-momumepassi, PHK-3aBucumbie JIHK-monmmepassr (oOpaTHBIE
tpanckpunrasbl), JIHK-3aBucumsle PHK-nmonmumepassl. [Ipyrue ¢epMeHTHI, HCHOIb3yeMbIE B
T€HHOW UH)KEHEPUH.

CnocoOwsr monmydyenust pexomOuHaHTHBIX JIHK Kak crmocoOHOCTh K peanu3aluu |
YIIPaBJICHUIO OMOTEXHOJIOTMYECKUMHU MTPOLIECCAMMU.

Paznen 3.BexTopsl st kjaonupoBanus ¢pparmenton JTHK.

[Tnasmuanbie BekTOphl. CBoiicTBa OakTepuanbHbIX MmiuazMui. [lnasmuasl cepuit pBR,
pUC wu Bluescript. Bexropsl s npsimoro kinoHupoBanusi npoayktoB IIL[P. Mcnons3oBanue
Tpancno30HOB 1t kiaoHupoBanus JJHK. BekToper Ha ocHOBe Xxpomocombl (para 1. Kocmuasl u
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da3muael. CBepXbEMKHE BEKTOPHI: MCKYCCTBEHHBIE XPOMOCOMBI Apoxikeit (YAC-BEKTOpHI),
HUCKYCCTBEHHBIE XpoMocombl Oaktepuii (BAC-BeKTOpHI), BEKTOPHI Ha OCHOBE XPOMOCOMBI
ymMepeHHoro Oakrepuodara P1, HCKyCCTBEHHBIE XpOMOCOMBI JKMBOTHBIX U uejoBeka (MAC- u
HAC-BekTopsl). HMHTerpupyromue BeKTOpbl. YenmHouHble (OMHApHBIC) BEKTOPHI. BeKTopwl,
UCIIOJIb3yeMbIe B KJIETKaxX JKHUBOTHBIX M pacTteHuid. CenexkTupyemble MapKepbl W TEHbI-
penopTephl, HCIIOIB3yeMbIe TTPH TpaHchopManuu KieTok pacteHuid. Bektopel pCaMVCAT u Ha
ocHoBe Ti-masMu.

Pasnen 4.BBenenue pexomOuHanTHbix JHK B kierku (Tpanchopmanmuss u
TpaHcheKuus).

[IpupoaHas M HMCKYCCTBEHHAs KOMIIETEHTHOCTh OaKTepHalbHBIX KieTOoK. CrnocoObl
TpancopManuu U TpaHcheKuu OakTepuaidbHbIX KiIeTok. CrnocoOwl BBemenus JHK B
KYJIbTUBHpPYEMbIE KJIETKH >KUBOTHBIX. [lepeHOC T'€HOB C TMOMOIIBIO BHUPYCOB, KIETOYHBIX
PEIenTOPOB, 3JICKTPONOPAINH, Jia3epa, MUKPOMHBEKIUN, JUIOCOM, OOMOApAMPOBKU KIETOK
MUKpPOUYACTHIIAMH,  IIEPEHOC  TE€HOB,  OINOCPEJAOBAHHBIA  KJIETOUHBIMH  PELENTOPAMHU.
KonbroratuBHslii iepeHOC 0aKTEpUATbHBIX T€HOB B KJIETKH )KUBOTHBIX.

Paspen S.dIpuHuunel co3JaHHs penpe3eHTATHBHBLIX TI'€HOMHBIX KJIOHOTEK H
KJoHoTeK K JIHK.

CnyualiHple U yHOPSAOYEHHBbIE KIOHOTEKH. MeETOoabpl CKpuUHUHIa KiIoHOTeK. I[loumck
MOCNIE0BATEIbHOCTEN B KIOHOTEKAaX TIE€HOB C IIOMOIIBI0 MEUYEHBIX 30HJIOB, OOpaTHOM
TpaHcAnuu. Vcnoip30BaHUE aHTUTEI, IO3UITMOHHOTO KJIOHUPOBAHUS, CYOKIIOHHPOBAHUSI.

Pa3gen 6.CucreMbl SKCIIpecCHd PeKOMOMHAHTHBIX T'€HOB.

DKCHpeccUupyroue cucTeMbl OakTepuid, Apoxxkeil. CUCTEMbI SKCIIPECCUH, OCHOBAHHbIE
Ha KYyJIbType KIJIETOK JXHBOTHBIX. O((EKTUBHOCTh CHCTEM JKchpeccuu. beckierounbie
OEIOKCUHTE3UPYIOLINE CUCTEMBI: IPOKAPUOTHUECKHE, YYKAPUOTUYECKUE, IPOTOYHBIE.

Pazgen 7. AmMnimmdukanusa JHK in vitro.

[Tpunuuner nonumepasHoi nenHoi peaxkuuu (IIL[P). XapakteprucTuka KOMIOHEHTOB
peakiuu (Matpuia, mpaiimepsl, JHK-3aBucumbie JIHK-momumepassi). Ilapamerpsr IIL[P.
BapuanTts! I1L{P: acumMMeTrpuuHasi, ”HBEpTHUPOBaHHas, ¢ «ropsiuuM craptom», OT-TILIP, I[THP in
situ, [TI{P B peanbHom Bpemenu (konuuectBerHas [11[P), ummyno-TILIP.

Paznen 8.[JocTuikeHnsi U NMEePCHEKTHUBbI MOJEKYJISAPHO-OMOJOTHYECKHX IOAX010B
aHaJIM3a reHoMa.

PectpukiimonHoe kapTupoBaHHe U MOCTPOCHHUE (PU3MUECKUX KapT '€HOB KaK peanu3arius
CHOCOOHOCTH paboTaTh C HAyYHO-TEXHUYECKOH WH(popMalmen, MCHOIb30BaTh POCCUUCKUN U
MEXIYHApPOAHBIM OMNBIT B MNPO(ECCHOHAIBLHOW JesATeNbHOCTH. «IIporylku M HPBIKKH» IO
xpoMmocomaM. SI-kapTUpOBaHHE HYKIEUHOBBIX KUCIOT. DyrnpuHTUHr B ucciaegoBanuu JIHK-
OenkoBbix B3auMmoaercTBuil. JIHK-mMukpouunsl: npuHun padoThl, MEXAaHHU3M HUX JIEHCTBUS.
Hcnonws3zoBanue JJHK-mMukpounnos B GyHIaMEHTATBHBIX U MIPUKIATHBIX UCCIIEOBAHUSIX.

Bun yuebHol paboThl O6pazoBarenbHbIE TEXHOJIOTUN
Jlekuun CaiiioBble MPE3EHTAIUU. DJIIEKTPOHHBIE MAaTEPUAIIBI.
[TpakTrueckue 3aHATHS OOcyxzaeHne M  aHaldM3  MPEUIOKEHHBIX  BOMPOCOB  Ha

AYAUTOPHBIX 3aHATHUAX, HTHANBUAYAJIbHBIC NOKJIAAbI, COO6HI€HI/I$I,
TCCTUPOBAHUC, CO6CCC,Z[OB3.HI/IH.

CamocrosTenbHas pa60Ta 3ammra © MMpE3CHTalid  PE3YyJIbTATOB CaMOCTOATEIIBHOI'O
HUCCICOOBAaHNA Ha 3aHATHUAX

5. O6pa3oBare/ibHbIE TEXHOJIOT U

B nensx peanuzanuu JEKIMOHHOTO IMKJIA, J1a00OPaTOPHON U CAMOCTOSTEILHON PabOThI
6YI[yT HNCITOJIb30BAHbI HI/I‘-IHOCTHO-OpI/ICHTI/IpOBaHHblf/’I, I[CHTGHBHBIﬁ IMoaXo0/
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T GepeHIIMPOBAHHOTO O0YUYEHHUS ¢ MCIIOJIB30BaHUEM METOJIOB aKTHBHOTO M WHTEPAKTHBHOTO
00yJeHusI.

JInst  OCBOGHMS IUCLHUILIMHBL «l'€HHAas WHXEHEPUs» UCIHOJIB3YIOTCS Pa3JIMYHbIC
oOpa3oBaTelbHbIE METOJbl M TEXHOJOTMHM Ui peanu3auuu KommereHuui. I[IpemopaBanue
JUCLHUIIIIMHBI IPEyCMaTPUBACT JIEKLUH, IPAKTUYECKUE 3aHATUSA, KOJUIOKBUYMBI, TECTUPOBAHMUE,
IPUMEHEHHE AaKTUBHBIX M HMHTEPAKTHUBHBIX (OPM NPOBEACHMs 3aHATHH (pa300p KOHKPETHBIX
CUTyalluil) B COYETAaHHHM C BHEAYAUTOPHOW paboOTON ¢ 1enbio (OPMHUPOBAHUS WU PA3BUTHUSL
npodeccHOHATIbHBIX HaBBIKOB oOydaromierocs. CamocrosiTenbHas paboTa MIpeaycMaTpUBaeT
HOArOTOBKY K Jiekuusm U JIII3, npoMexyTouHOMY KOHTPOJIIO U HTOTOBOMY MCIBITAaHUIO.

B y4yeGHOM mpolecce MMPOKO NPUMEHSIOTCS KOMIBIOTEPHBbIE TEXHOJIOTHH. Jlekuuu
IPOBOAATCS B ay[UTOPUU C MHTEPAKTUBHOM JIOCKOM M IIPOEKTOpPOM  00€eCIedeHbl
JIEMOHCTPAllMOHHBIMU MaTepHajaMH (3JIEKTPOHHBIMM IMPE3E€HTALUsAMHU, BUACOQUIbMAMHU), C
IIOMOILBI0 KOTOPBIX MOYKHO BU3YaJIM3UPOBATh U3JIaracMblii MaTepual.

6. DoH/ OLCHOYHBIX CPEeICTB AMCUMUILIMHBI (MOLYJIA)

6.1. ITacnopt ¢oHIa OLIEHOYHBIX CPEACTB MO AUCHUILINHE «['eHHast

HHKCHCPU D)
Ne Kon O1IeHOYHOE CPEACTBO
KonTponupyemsie pazziesbl
n/m KOHTPOJIUPYEMO | HaUMCHOBAHHE KOJI-
(TeMBI) TUCIIUTUINHBL o
i KOMIIETEHIINH BO
1 Brinenenwe, VK-1; IIK-4 TecToBBIE 3aMaHUS 20
(paKIMOHUPOBAHNE U AHATIU3 Tems! pedepaToB 1
HYKJIEMHOBBIX KHCIIOT Bomnpocsr mis sx3amena | 13
2 depMeHTaTUBHBIN apceHall, VK-1; I1IK-4 TectoBble 3a1anus 10
UCIONIb3YEMBIN TTPH Tewmsl pedpepaToB 6
KIIOHUPOBAaHUU Bompocsr yist ox3amena | 7
3 BekTopsl 11 KITOHUPOBaHUS VK-1; IIK-4 TecToBBIC 3a1aHNs 10
¢parmentos /JJTHK Tewmsl pedpepaTon 3)
Bompocsr qyist sx3amena | 15
4 Brenenue pexkoMOMHAHTHBIX VK-1; TIK-4 TecToBBIE 3aMaHUs 10
JUHK B knetku (Tpanchopmanus Temsl pedepaToB 6
1 TpaHC(hEKIHsl) Bonpocs! 11st ak3amena | /7
5 [IpuHuuMne! co3nanus VK-1; IIK-4 TecToBBIE 3aMaHUs 10
pEeNpPe3eHTATUBHBIX TEHOMHBIX Tewmsl pedepaTon 2
KJIOHOTEK U KJIoHOTeK KJIHK Bomnpocs! u1st 9k3aMeHa | 5
6 Cucremsl 3KcTIpeccun VK-1; IIK-4 TecToBBIE 3agaHUS 10
PEKOMOMHAHTHBIX T€HOB Tewmsl pedpepaToB 4
Bompocsr mist ok3amena | 3
7 Amvmmudukanus JJHK in vitro VK-1; IIK-4 TecToBbIE 3aaHNS 15
Temsl pedepaToB 3
Bompocer myist sx3amena | 12
8 JlocTrKeHHs U IEPCIIEKTUBBI VK-1; IIK-4 TecToBrIe 3amaHus 15
MOJICKYJISIPHO-OMOIOTUYECKHIX Tewmsbr pedepaToB 5
IMOJIX0JIOB aHaAJIN3a FTeHOMa Bompocsr mist ok3amena | 3

6.2. IlepeyeHb BONPOCOB /ISl IK3aMEHAa

Paszngen 1
1. Tlpenmer ¥ 3amayM TEHHOH HWHXKEHEPUH M €€ CBA3b C JAPYTMMH OHOJIOTMYECKHMHU
mucruminaamu. (YK-1; T1IK-4)
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2. T'eHHas WHXEHEpPHs — METOAOJOIUsA, HCHOJB3YIOUlas yMEHHE I10JIb30BaThCs
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B MPO(ECCUOHATBHOMN NEATEIbHOCTH, IPUMEHSITh METObl MAaTEMaTHIECKOTO
aHaJIM3a W MOJEIMPOBAHUS, TEOPETUUYECKOIO M SKCIEPUMEHTAIBHOIO HCCIEI0BAHUS.
(YK-1; TIK-4)

3. Paznmenenme PHK u JIHK nentpudyrupoBanuem B rpamuente miotHoctn CsCl. (YK-1;
[1K-4)

4. Dnextpodopernyeckoe U XxpoMarorpapuieckoe pasaeneHue HykJIenHoBbIX KucioT. (YK-

1; TIK-4)

Cay3epH-010TTHHT, IpuHIMI 1 3Tansl Metoaa. (YK-1; I1K-4)

Ho3zepu-0noTTunr, npunimn u dtansl Mmerona. (YK-1; T1K-4)

HctepH-6oTTrHr, npuHIimn 1 3tansl Mmeroaa. (YK-1; I1K-4)

Becrepu-0oTTHHT, npuHiun 1 dtansl Metoaa. (YK-1; I1K-4)

HWmmyHoOGOTTHHT, TpHHIM 1 3Tansl Mmetoaa. (YK-1; T1K-4)

10 CexsenupoBanue JJHK mo merony Canrepa. (YK-1; T1K-4)

11. CexBennposanue JJHK mo Makcamy u I'minbepry. (YK-1; TIK-4)

12. IMupocexsenuposanue JHK. (VK-1; T1K-4)

13. Knounuposanue u cyoxnonuposanue JJHK. (VK-1; TIK-4)

Paznen 2

14, Pectpukrasbl, ux kiaccudpukamms. (YK-1; I1K-4)

15. Pectpukrassl tuna Il — OCHOBHOWM HMHCTpYMEHT reHHOM HHKeHepuu. M3ommsomepsl,
rerepomm3omepsl. (YK-1; TTK-4)

16. AHK- u PHK-nwurassr. (VK-1; T1K-4)

17. IHK-3aBucumsbie JIHK-momumepassl. (YK-1; TIK-4)

18. PHK-3aBucumeie [JHK-mmonmmmepassr (0OpaTHBIE TPAHCKPHUIITA3HI).

19. THK-3aBucumbie PHK-nonumepassr. (YK-1; T1K-4)

20. CriocoObr  monmydenust pexkomOnHaHTHBIX JIHK Kak CIIOCOOHOCTh K peaiu3alud |
ymhpaBieHHo OuotexHomoruueckumu nporeccamu. (YK-1; T1K-4)

Pa3nen 3

21. TpeGoBanusi, npenbssisembie k BektopaMm. (YK-1; TIK-4)

22. [na3muanbie BekTopbl. CBoOMCTBA OakTepuanbHbix mwiazmu. (YK-1; T1K-4)

23. Imasmuel cepuii pBR, nx ocobennoctu. (YK-1; TIK-4)

24. Tnasmuaet cepuii pUC, ux ocodennoctu. (YK-1; T1K-4)

25. Inasmuaet cepuii Bluescript, ux ocodennoctu. (YK-1; T1K-4)

26. Bextopsl Ha ocHOBe xpomocoMmsl (para A. (YK-1; T1K-4)

27. Kocmugp! u pasmusl. (YK-1; T1K-4)

28. UckycctBenHble xpoMocoMbl nposxokeit (Y AC-ekropsr). (YK-1; TIK-4)

29. UckycctBenHbie xpomocoMbl Oaktepuii (BAC-BekTopsr) (YK-1; T1K-4)

30. MckyccTBeHHBIE XpOMOCOMBI XUBOTHBIX H 4enmoBeka (MAC- m HAC-Betopsr). (VK-1,
[1K-4)

31. Unterpupyromue BekTopsl. (YK-1; TIK-4)

32. Yennounsie (0unapHbie) Bektopsl. (YK-1; T1K-4)

33. BekTopsl, HCIIONIb3yeMble B KJIETKAX JKUBOTHBIX M pacTeHHi. CeleKTHpyeMble MapKephl U
TeHBI-PENIOPTEPHI, HCIIOIb3yeMbIe TPU TpaHchopmarun kietok pactenuit. (YK-1; T1K-4)

34. Bextropsl pPCaMVCAT u Ha ocHoBe Ti-rmazmun. (YK-1; T1K-4)

35. BekTops! 1 iepeHoca peKOMOWHAHTHBIX T€HOB B KJIETKU JKUBOTHBIX U pacTeHH. (VK-
1; TIK-4)

Pasznen 4

36. [IpupoaHas 1 UCKYCCTBEHHAss KOMIIETEHTHOCTh OakTepraibHbIX KieTok. (YK-1; T1K-4)

37. Crioco0s1 Tpancdopmanmu u Tpanchekin 6akrepuanbHbix kietok. (YK-1; I1K-4)

38. Crioco0n! BBeeHust JIHK B kynbruBupyembie kietku sxuBoTHBIX. (YK-1; T1K-4)

39. IlepeHoC reHOB € TIOMOIIIBIO BUPYCOB, KI€TOYHBIX perentopoB. (YK-1; T1K-4)

©oNo O
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40. TlepeHOC reHOB C MOMOIIBIO 3IeKTponoparu, nasepa. (YK-1; T1K-4)

41. TlepeHOC T€HOB C MOMOIIBI0 MUKPOMHBEKIHH, jumocom. (YK-1; TIK-4)

42. TlepeHOC T€HOB C TIOMOIIBIO OOMOAPIMPOBKH KJIeTOK MuKpouyactuiiamy, (YK-1; T1K-4)

Pa3zgen 5

43. TIpuHIMIIBI CO3/IaHUS PEMPE3CHTaTUBHBIX TEHOMHBIX KIIOHOTEK U KioHoTek k/[HK. (VK-
1; TIK-4)

44, Metonapl ckpununra kioHorek. (YK-1; I1K-4)

45. Tlonck mocneAoBaTeIbHOCTEH B KIOHOTEKAX T'€HOB C IOMOIIBIO MEUYEHBIX 30HOB,
obparnoii Tpancisiuu. (YK-1; T1K-4)

46.Ilonck mocnenoBaTENbHOCTEN B KJIOHOTEKaX TEHOB C HCIOJIb30BAaHHEM METOAa
«IIPOTYJIKH [0 XPOMOCOME», HITH CKOJIb3siero 3ouaupoBanus. (YK-1; I1K-4)

47. MeToJ KIIOHHPOBAHHUS CIIOCOOOM «IIPBLKKOB HO XpoMmocomey. (YK-1; TTK-4)

Pa3neu 6

48. CucteMbl 3KCIPECCUU, OCHOBaHHBIE HAa KYJIbTYype KIETOK >XMBOTHBIX. D((PeKTUBHOCTH
cucrem skcnpeccun. (YK-1; TIK-4)

49. IIpokapuoTnueckue OECKIETOYHbIE OCIOKCHHTE3UPYIOIINE CUCTEMBI. DYKapUOTHUECKUE
Oeckierounbie OenokcuaTe3upyronme cuctemsl. (YK-1; T1K-4)

50. ITpoTounbie OeckiieToUHbIe OeokcuHTe3upyroue cucrembl. (YK-1; T1K-4)

Paszpnen 7

51. Tlpuniumnel noauMepasHoi nenHoi peakuuu (ITIP). (VK-1; TIK-4)

52. XapakTepucTuka KOMIIOHEHTOB MosmMmepasHoit nenHoil peakmuu (ITHP) (matpuna,
npaiimepsl, JIHK-3aBucumbie JTHK-nomumepasser). (VK-1; T1K-4)

S53.1IIP - aHanW3 C MOCIHEAYIOIIUM PECTPUKIMOHHBIM THIPOIHA30M OOpa3yIOIIUXCS
dparmento (ITLP-TTAP®D). (YK-1; TIK-4)

54. Meton AC-TITLP (ARMS). (YK-1; TIK-4)

55. Merog RAPD.

56. Meton ISSR. (YK-1; TIK-4)

57. Merox AFLP. (YK-1; TIK-4)

58. Meton SSAP. (YK-1; TIK-4)

59. Merox IRAP. (VK-1; TIK-4)

60. Meron REMAP. (YK-1; TIK-4)

61. Metox RBIP. (VK-1; TIK-4)

62. AnpTepHatuBHBIe criocoObl ammumdukanuu JJHK in vitro — nura3zHas nemnHas peaxius
(JILIP). (VK-1; TIK-4)

Pa3zpnen 8

63. ®yrnpuntunr B uccinenoBanuu JJHK-6emkoBeix B3anmoneiictuid. (YK-1; T1K-4)

64. THK-Mukpouumnsl: mpuHImI padoThl, Mexann3Mm ux neictus. (YK-1; TIK-4)

65. PecTpuKIIMOHHOE KapTHPOBAaHUE U MOCTPOCHUE (PU3UYECKHX KApT T'€HOB KaK peann3aius
CHOCOOHOCTH paboTaTh ¢ HAYYHO-TEXHUUECKOW MH(pOopMalueH, HCII0Ib30BaTh POCCUHCKUI
U MEXTyHAPOHBIH OMBIT B mpodeccnonanbHoi nesitenbaoct. (YK-1; T1K-4)

6.3. IlIkaJia OIEHOYHBIX CPEICTB

YpoBHH Kpurtepun onennBanus OueHovHbie
OCBOEHHUA cpeacTBa
KOMIIETeHIH I (K0J1-BO 0aJ1J10B)
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[IponBunHyTHIN
(75 -100 6amoB)
«OTIIMYHO»

3HaerT:

- OTJIMYHO 3HACT METOAbI OBJIaACHUA
CIIOCOOHOCTBIO M T'OTOBHOCTBIO  HCIIOJB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCLUIUIMH B HPO(QECCUOHAIBHONW JAEATEIbHOCTH,
IIPUMEHATH METOJBl MaTEMaTHYECKOr0 aHajlu3a U
MOJIETIMPOBaHMsI, TEOPETUYECKOTO "
JKCIIEPUMEHTAIBHOTO UCCIIEA0BAHNS,

-OCHOBHBIC TEPMUHBI U TOHATHS TUCLUIUIAHBI;
Ymeer:

OTJIMYHO YMEET II0JIb30BaThCs CIIOCOOHOCTBIO K
peanu3aiy U yIpaBIeHUIO OMOTEXHOIOTHYECKIMU
IIpoLeccaMy,

Brnaneer:

- OTJIMYHO BJaJieeT CHOCOOHOCTBIO HCIIOJIB30BaTh
3HAHMSI O COBPEMEHHOW (PU3NYECKON KapTHHE MHUDA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHHH BEILECTBA JUTS IIOHVMAaHMs
OKPY’KaIOILEro MApa U SIBJICHUN IPUPOLIBL;

- COCOOHOCTBIO PAabOTaTh C HAYYHO-TEXHUUECKOH

TecToBRIE 3amaHus
(31-40)
Pedepar (9-10)

Bomnpocsl IS
sk3amena  (35-50)
OaiIoB

uHpopMalel, HCIOJIb30BaTh  POCCUHMCKUN U
MEXIYHAPOAHBI OMBIT B  MpodecCHOHATBFHON
JIESITEIbHOCTH.
bazoseiit (50 -74 | 3naer: TecroBbie 3amaHus
Oaia) — - Xopo1io 3HACT METO/IbI opnanenus | (21-30)
«XOPOIIIO» CHOCOOHOCTPIO M TOTOBHOCTBHIO  HCITOJIB30BatTh | Pedepar (7-10)
OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYYHBIX | Bompocsr TUTST

JTUCIUIUIMH B TPO(EeCCHOHATBHON JEeSTEIBHOCTH,
IIPUMEHSTh METOJbl MAaTEMaTUYECKOrO aHajau3a M

MOJICITUPOBAHMS, TEOPETUUYECKOTO u
AKCIIEPUMEHTAIBHOTO UCCIEA0BAHMS,
VYwmeer:

-XOpOILIO yMEeT IMOJb30BaThCSI CHOCOOHOCTBIO K
peanu3aiyy U yrnpaBJIeHUI0 OMOTEXHOJIOIMYECKUMHU
IpoLeccamy,

Bianeer:

- XOpOILIO BIAJEET CIIOCOOHOCTHIO HCIOIb30BAThH
3HAHMSI O COBPEMEHHON (PM3NYECKON KapTHHE MUDA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEIIECTBA JUTS MIOHUMAaHUs
OKPYKAIOILIEr0 MAPA U SIBICHUHA TPUPOLIBL;

- XOpOILIO BJAJEET CIOCOOHOCTBIO paboTaTh C
Hay4YHO-TEXHHUYECKOW MH(OpMalueil, HCroiIb30BaTh
POCCUMCKMM M MEXAYHapOAHBIA  OIBIT B
npodeccrnoHabHOM eATeTHbHOCTH.

sKk3amMeHa (22-34)
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[Toporosbiii

«3adyTCHO»

(35 - 49 Gamos)

3HaerT:

- y,[[OBJICTBOpI/ITeHLHO 3HACT MCTOAbI OBJIAACHUA
CIIOCOOHOCTBIO M T'OTOBHOCTBIO  HCIIOJB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(ECCHOHATBHON JEATEIBHOCTH,

TecToBBIE 3amaHus
(11-20)

Pedepar (5-8)
Bompocst JUIsL
sk3amena (19-21)

INPUMEHSTh METOJbl MaTeMaTHYECKOrO aHalu3a U
MO/JICJIUPOBAHMUA, TEOPETUYECKOrO u
HKCIEPUMEHTAILHOTO HCCIICIOBAHMS;

Ymeer:

- YIOBJETBOPUTEIBHO  yMEET  MOJb30BATHCS
CIOCOOHOCTBIO K pealu3allud M YIPaBIECHUIO
OMOTEXHOJOTMYECKUMH MPOLIECCAMHU;

Bnaneer:

- YAOBJETBOPUTEIILHO BIIQJCET CIIOCOOHOCTHIO
UCII0JIb30BaTh 3HAHHUS O COBPEMEHHOMN (pU3MUECKOM
KapTWUHE  MHUpPa, TPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEpPHOCTSIX, CTPOEHMM  BellecTBa Ui
MOHUMAHUSI OKPYKAIOMIETO MHUpa W  SBJICHUHN
IPUPOJIBI;

- YIOBJIETBOPHUTEIBHO BIAJEET CIIOCOOHOCTbHIO
paboTath C Hay4yHO-TEXHHYECKOW WH(opManmei,
UCIIOJIb30BATh POCCHMCKUN M MEXIyHapOJHBIN
OTIBIT B MPO(ECCHOHATBHOM eSITeIIbHOCTH.

TecToBple 3amaHusA
(0-10)
Pedepat(0-6)
Bormpocst JUIS
sk3amena — (0-18)

He 3naer:

METO/IbI OBJIAZICHUSI CIIOCOOHOCTBIO M TOTOBHOCTBIO
HCII0JIb30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCLIMILINH B
npoecCUOHANbHON  JeSATeNbHOCTH, IPUMEHSTh
METO/IbI MaTeMaTU4eCKOro aHaym3a "
MOJIEIIMPOBaHMS, TEOPETUYECKOTO "
DKCIIEPUMEHTAIBHOTO UCCIIEA0BAHNS,

He ymeer:

- TI0JIb30BAThCSl CIIOCOOHOCTBIO K pealu3aluud U
YIIPaBJICHUIO OMOTEXHOJIOTMYECKMMH MIPOLIECCAMU;
He Bnageer:

- CIIOCOOHOCTBIO  HCHOJB30BaTh 3HAHHUA O
COBpeMEHHON  (u3Mueckoil  KapTUHE  MUpA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTX,
CTPOCHHUHU BEII[ECTBA JUTS TOHMMaHMs
OKPY KaIOLLEr0 MUpa U SIBICHUN IPUPOLBL;

- CIOCOOHOCTBIO paboTaTh ¢ HAYYHO-TEXHHUYECKOU
uHbopMalMel, UCMONb30BaTh  POCCHUUCKUNA U
MEXJIYHAPOAHBI ONBIT B  MpodecCHOHATBFHON
JIESTEIIBHOCTH..

Huzkuii

(TOTTIOPOTOBBIA)
(xommeTeHLUsl HE
copMHpOBaHa)
(MeHee 35
O0amioB) — «HE
3a4TEHOY

Bce KOMIUIEKTBI OIEHOYHBIX CPEACTB (KOHTPOIBHO-U3MEPUTENBHBIX MaTepUaloB),
HEOOXOJMUMBIX JIII OICHKH 3HAHWWA, yMEHWH, HAaBBIKOB W (WJIHM) OIBITA JEATCIBHOCTH,
XapaKTepU3YIOIIHE ATarbl (HOPMHUPOBAHHS KOMIETCHIIMA B IMPOILIECCE OCBOCHUS JAUCIUTLIMHBI
(Momynst) OAPOOHO TpeACTaBiICHBI B JOKyMeHTE «DOHJ OIEHOYHBIX CPENCTB IUCIUTUIAHBI
(MomyIis)».

7. YdeOHO-MeTOAM4YeCcKOe W HHPOpManHOHHOEe olecmeveHHe TUCUMILIHHBI
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(Monyast) «I'eHHast MHIKEHEPUSD»

7.1. OcHoBHas yueOHas JuTepaTrypa:

1 YMKJ no nmucuummube «['eHHas WHXEHEpHUsS» Uil OOydYaroImuXcs 110 TMPOrpaMme
OakanmaBpuaTa OYHOW, 3a0YHOW M JUCTAHIIMOHHOMW (OpMBI OOyYeHHUS IO  HANPaBJICHUIO
noaroroBku: 19.03.01- buorexnosorusi. Muuypunck-Haykorpag P®, Mwuuypunckuii I'AY,
2026.

7.2 lonoHuTeIbHAST yueOHasi JJUTeparypa:

1. Buorexuomoruss YueOuuk / I'pssueBa T.H., Pyban E.A., Tuxomos WM.B. mox pen.
E.C.Boponuna.- CII6.: THOP/I, 2008.- 704 c.

2. IlpakTMKyM 10 TEHETHYECKOW WHXCHEPHUH W MOJICKYJISIPHOM OHOJIOTUU PpPaCTCHUM
[DnexTpoHHBI pecypc] : yuebnoe nocodbue / E.C. I'Bo3aeBa [u mp.]. — DIeKTpoH. maH. —
Tomck : TT'Y, 2012. — 96 ¢. — Pexwum goctyna: https://e.lanbook.com/book/44893.

3. SIxymio, T. P. Monekynspaas 6unorexHomnorus : yaeounuk / T. P. Slkynos, T. X. ®anzoB. — 2-
e m3a., crep. — Cankr-Ilerepoypr : Jlanp, 2020. — 160 c. — ISBN 978-5-8114-5820-2. —
Tekct : onexTpoHHsli / Jlamb @  2JIEKTpOHHO-OMOnmMoOTewHas cuctema. —  URL:
https://e.lanbook.com/book/145846. — Pexxum gocTyma: 1jist aBTOPU3. MOJIb30BaTEIEH.

7.3. MeToguuecKkue YKa3aHUA M0 OCBOCHHUIO TN CIIMILIIMHBI
1. VYMKJI no auctumimnde «['eHHas WHXEHEpHUs» g OOyJarouuxcsi IO MPOrpaMMe
OakanaBpuaTa O4YHOM, 320YHOW U TUCTAHIIMOHHOW (hOpMBI OOYYEeHHs MO HAaMpaBICHUIO:
19.03.01- buorexnonorus. Muuypunck- Haykorpan P®, Muuypunckuii [AY, 2026.

7.4. UapopmanoHHble U HU(PPOBbIE TEXHOJIOIMHU (IIPOrpaMMHOeE
o0ecneyenue, coBpeMeHHbIe NpodeccuoHAIbHbIC 0a3bl JaHHBIX H

HH(OPMALMOHHBIE CIIPABOYHBIE CHCTEMBbI)

VYyeOHas gucnumiiHa (MOJyJb) MNpPEAyCMaTpUBAeT OCBOEHME WH()POPMALIMOHHBIX U
UPOBBIX TeXHONOTUH. Peanu3arus nudpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE
ABJIIETCS OJHOM M3 BaKHEMIIUX 1eneil oO0pa3oBaHMs, JarOUIe BO3MOXHOCTb pa3BHUBAThH
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0yYarolMXcs Kak OyIyIIMX BbICOKOKBAJIM(HUIIMPOBAHHBIX
CIELUAIHUCTOB.

[udpoBble TEXHOJIOIHH MPEAYCMATPUBAIOT PAa3BUTHE HAaBBIKOB 3(h(PEKTUBHOrO peuieHus
3aJa4  IpOQECCHOHATIBHOIO, COLMAIBHOIO, JIMYHOCTHOIO XapakTepa C MCHOJIb30BaHHEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJMIOTUH. OcBoeHHE HUPPOBBIX TEXHOIOTUH B
paMKax JaHHOM JUCHMIUIMHBI (MOJIyJis) OPHUEHTHPOBAHO Ha CIIOCOOHOCTH 0O€30MacHO H
Ha/JIeXaluM  00pa3oM MoJy4yaTb JOCTYH, YIpaBlATh, WHTETPUPOBATh, OOMEHUBATHCA,
OLIEHMBaThb U CO3[aBaTb HH(POPMALMIO C TOMOLIbIO LHU(MPOBBIX YCTPOMCTB U CETEBBIX
TexHosoruii. dopmupoBaHrue MUPPOBOKH KOMIIETEHTHOCTH IpejrosaraeT paboTy ¢ JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU JUIsI KOMMYHHKAIHH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI CHCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oka3aHue yCIyr OT
01.09.2025 Ne 6/u (CeteBast >neKTpoHHasE OMOIHMOTEKA).

2. baza maHHbIX 371eKTpoHHBIX MHPOpManoHHBIX pecypcoB @TBHY INHCXb (norosop
no 00ecreueHHnIo JI0CTyNna K 3JIeKTPOHHBIM HHpopMannoHHbIM pecypcam ®I'BHY ITHCXb
yepe3 TepmuHai yaainenHoro aoctyna (TY/] ®T'BHY [THCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekrpoHHoe H3aTenbcTBo FOPAWTY (https://urait.ru/) (loroBop Ha okasaHHe
YCIYT 1O TPENOCTaBIEHUI0 JocTyna K oOpasoBarenbHoi muiatrgopme OOO «DneKTpoHHOE
m3parenserso FOPAWIT» ot 01.09.2025 Ne 7326).

4. DnexTpoHHO-OMOMMoTeuHass cucrema «Bepuamckmit»  (https://vernadsky-lib.ru)
(moroBop Ha 6e3BO3ME3THOE UCTIONB30BaHUE Tpou3BeaeHui oT 26.03.2020 Ne 14/20/25).
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1. 5. ba3za nannsix HOb «HanunonanbsHas snekTpoHHas OMOInoTeKay
(https://rusneb.ru/) (morosop o moakmodeHuu Kk HOB u mpegocTaBieHuu 10CTyna K 00beKTaM
HD5 ot 02.09.2024 Ne 101/H3b/4712-m).

6. JloroBop O COTpyIHHYECTBE IO OKa3aHHUIO OMOIMOTEYHO-UH(DPOPMALMOHHBIX H
COIIMOKYJIbTYPHBIX YCIYT TOJIb30BATEIsIM YHHUBEPCUTETa W3 YHUCIa MHBAIMIOB MO 3PEHHIO,
CITa0OBUASIINX, UHBAIUIOB IPYIHMX KAaTErOpUil C OrpaHHUYEHHBIM JOCTYNOM K HH(OpManuu,
JUI, UMEIONINX TPyAHOCTH ¢ ureHueM IMockoneyaTtHoro tekcta TOI'BYK «TamGoBckas
obnacTHas yHuBepcaibHas HayuyHas Oubmmoreka M. A.C. Ilymkunay Ounman «CrneruanbHas
oubmuoreka s ciensix uMm. H.A. OctpoBckoroy» (https://www.tambovlib.ru) (zorosop o
corpyaaudectse ot 10.10.2024 Ne 0001).

7.4.2. UndopManmoHHbIE CIIPABOYHBIE CHCTEMBI
1. CpaBounas npaBoBast cuctema Koncynbrantllotoc (1oroBop nocraBku, agantauuu u
conpoBoxkAeHUS dK3eMIUIsIpoB cucteM KoncynprantlLitoc ot 24.02.2026 Ne 12760 /13900/9C).
2. DnexTpoHHbIM nepuognueckuii cnpaBouHuk «Cucrema I'APAHT» (moroBop Ha

YCIIYTH 10 conpoBokaeHu0 oT 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpeMeHHbIe Mpo(eccuoHaIbHbIE 0a3bI JaHHBIX

1. baza gaHHBIX HOPMATHUBHO-NPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (orosop ot 06.11.2025 Ne 505/2025)

2. baza nannbix Hayunoii snextponHoi Oubmmoreku eLIBRARY.RU — poccuiickumii
MH(OPMALlMOHHO-aHAJIMTUYECKUIM TOpTall B 00JIACTH HAyKH, TEXHOJOTWH, MEAMIMHBI U
obpazosanus - https://elibrary.ru/

3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTle JaHHble @enepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMLeH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecrieyeHue, B TOM YHCJIE 0TE4YeCTBEHHOI0 IPOM3BOACTBA

HaunmenoBan Pazpabo Hoctyn Ccbuika Ha PexBuzuThI
ue Tyuk [10 HOCTb Enunsiit peectp MOATBEPKAAIOILETO
(mpaBooGnanate | (JUIIEH3UOHHOE, poccHiicKux JIOKyMeHTa (Tipu
JIb) cBOOOJTHO nporpamm s OBM HAJIN9IHN)
pacnpoctpansiem | u BJI (mpu Hammann)
oe)
Microsoft Microso JInnens - Jnnensus
Windows, ft Corporation HOHHOE ot 04.06.2015 Ne
Office 65291651 cpox
Professional JeHCcTBUsA: OECCPOUHO
AHTHBHPYCHO AO JTunens https://reestr. CyGnuriensn
€ MporpaMMHOE «JTaboparopust HOHHOE digital.gov.ru/reestr/3 OHHBII IOTOBOD C
obecrieueHne Kacniepckoro» 66574/?sphrase_id=4 [ OOO «Codreke» ot
Kaspersky Endpoint (Poccust 15165 17.12.2025 Ne 6/H,
Security ast OuzHeca ) CPOK JIEUCTBHS: C
18.12.2025 mo
17.12.2026

18



https://rusneb.ru/
https://www.tambovlib.ru/

MoitOduc 000 JIuuens https://reestr. Konrpakr ¢
CranmapTHBIi - «Hogsre HOHHOE digital.gov.ru/reestr/3 000 «Py6uKoH»
OducHbrit o6JIauHBIE 01631/?sphrase_id=2 oT
MaKeT I PaboTHI C TEXHOJIOTHH» 698444 24.04.2019 Ne
JOKYMEHTaMHU (Poccwst) 03641000008190000
1 TI0YTOM 12
(myoffice.ru) CPOK JICUCTBUS:
O6eccpoyHO
OducHbrit AO JInuens https://reestr. Konrpakr ¢
TaKeT «P7» HMOHHOE digital.gov.ru/reestr/3 000 «Codrexc»
«P7-Odmcy 06668/?sphrase_id=4 oT
(meckromHas 435041 24.10.2023 Ne
Bepcusi) 03641000008230000
07
CPOK JIEHCTBUSL:
O6eccpoyHO
OrmnepannoHHa 000 Jluuens https://reestr. KoHnTpakr ¢
s cUCTEMA «AJIBT "BazanbTt HOHHOE digital.gov.ru/reestr/3 000 «Codrekc»
OGpaszoBaHue» cB00OIHOE 03262/?sphrase_id=4 oT
IIporpaMMHOE 435015 24.10.2023 Ne
obecrieueHne" 03641000008230000
07
CPOK JIEHCTBHUSL:
O6eccpoyHO
ITporpammua AO JIutens https://reestr. JIuneH3noHH
s CHCTEMA TS «AHTHILIATHAT HOHHOE digital.gov.ru/reestr/3 b1 torosop ¢ AO
0OHapyKEHUS (Poccust) 03350/?sphrase_id=2 «AHTHUILTIaTAaT» OT
TEKCTOBBIX 698186 16.05.2025 Ne 10567,
3aMMCTBOBaHMI B CpOK JEHCTBUSA: C
Y4eOHBIX U HaAyIHBIX 16.06.2025 no
pabotax 15.06.2026
«Axtumnaruatr BY3»
(https://docs.antiplagia
us.ru)
Acrobat Adobe Crobox - -
Reader Systems HO
- IPOCMOTP pacripoctpaHsieMm
nokymeHntoB PDF, oe
DjvuU
Foxit Reader Foxit Csobox - -
- IPOCMOTP Corporation HO
JpoxkymeHntos PDF, pacupocTpaHsaeM
DjvuU oe

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn « UHTEepHE)

2. CDTOwiki: 6a3a 3HaHuii 1o nugpoBoi Tpanchopmarmu https://cdto.wiki/
3. Pexxum mocryma:.garant.ru - cnpaBouno-mpaBoBas cucrema «[CAPAHT»

4. PexxuM noctyma: www.consultant.ru - cnpaBouHo-TipaBoBasi cuctema «KoHCyabTaHT

ITmoc»

7.4.6. llndpoBbie MHCTPYMEHTHI, MPUMEHsIEMbIe B 00pa30BaTeJILHOM

npouecce

LMS-mrardpopma Moodle
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.garant.ru/

N kW

http://www.trello.com

Buptyansnas nocka Mupo: miro.com

Bupryanpnas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBucsl: Snnekc./Juck, O6nako Mail.ru
Cepsucol onpocos: Suaekc @opmsi, MyQuiz
CepBsucsl Buaeocss3u: Sunekc tenemoct, Webinar.ru
CepBHc COBMECTHOH pa0OOThl Haja TpoekTamu Uit Hebompmmx rpymm Trello

7.4.7. lludgpoBble TEXHOJIOTMHU, IPUMEHsIeMble IPU U3YYCHUH TUCIUIIMHBI

[{udposbie TeXHOTOTHH Bupl yueGHO# paboThI, dopmupyembie MK
BBITIOJIHSIEMbBIE C TPUMEHEHUEM KOMIIETEHIIUH
(G poBO TEXHOJIOTUH

1. | O6aaunsie Texuonorun | Jlexumu YK-1 W1 yx1
CamocrosTenpHas padoTa

p N13vyk1

2. | bosnpine nanubie Jlekuun YK-1 N1 yka
CamocrosTenbpHas padoTa

P N13vyk1

8. MarepuajibHO-TeXHUYECKOe o0ecneYeHne AU CIUIIIHHbI
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YuebOnas
ayIUTOpUs
MPOBEICHUS
3aHATHI
JIEKITUOHHOTI'O THUIIa
(r.  MwuuypuHCK,

yiL.

s

1. XKanto3u ropu3OHTAIbHBIE HA TPU OKHA

(uHB. No 2101065486)
2. HWatepaktuBHas  jgocka  (uHB.  Ne
2101040205)

3. CucrtemHBIN KOMIUIEKT: Tporeccop Intel
Original LGA 1150, Bentunsatop Deepcool
THETA 21, wmarepunckas mata ASUS

1. Microsoft Windows 7
(nmuuensuss ot 31.12.2013 Ne
49413124, 0eccpovHo).
2. Microsoft Office 2010
(mumens3us ot 04.06.2015 Ne
65291658, 6eccpouHO).

Wutepnanmoannen | H81M-K<S-1150 iH, mamsate DDR3 4 Gd,
ast, gom Ne 101, | »xkectkuii muck 500 Gb, xopmyc MAXcase
2/32) H4403, 6510k utanus Aerocool 350W ( uHB.
Ne 21013400740)
4. IIpoexrop Viewsonic PJD6243 DLP 3200
lumens XGA  3000:1 HDMI 3D
5. HaGops1 JIEMOHCTPAIIMOHHOTO
000py1I0BaHUs u y4eOHO-HaT IS THBIX
0COOUiA.
YuebHas 1. Cymuneabiii mkap CM 50/250-500-11IC | 1. Microsoft Windows 7
ayAUTOpHUs Juist | (uHB.Ne 41013401713) | (muuen3ust ot 31.12.2013 Ne
MIPOBEICHUS 2. Becwr anexktponnbie  (mHB.Ne2101040151) | 49413124, 0eccpovHo).
3aHATHI 3. Kamepa KBY-1 CIIY wmox 9001 |2. Microsoft Office 2010
CEMHHApPCKOIo OaktepunuaHas  ynbrpaduoneroBass s | (muneH3us ot 04.06.2015 Ne
TUIA, TPYINIOBBIX | XPAaHEHUSI CTEPUJIbHBIX MHCTPYMEHTOB (MHB. | 65291658, 6eccpouHo).
u Ne 21013600786)
uaauBuayanbHbX | 4. KomOonarpesarenr UT- 4100 ULAB
KOHCYJIbTALIUH, (500M+450 rpan) (uuB.Ne 21013600787)
TEKYIIETO 5. VYnprpasBykoBas ~ Moiika  (BaHHA)
KOHTPOJIS u | Uitciean-3 DT (3 a) (uaB.Ne 21013600791)
MIPOMEKYTOUHON 6. Jlocka kmaccHas (mHB.Ne 41013602279)
aTTecTaluu 7. Kpecno opucnoe AV 204 PL MK TkaHb
(Yuebnas (uHB.No 41013602313)
nabopaTopus 8. Mukpockon wmemaunuHCKui buomen 2
MukpoOuonorun) | (MHB.No 41013401743, 41013401742,
(r.  Mwuuypunrck, | 41013401741, 41013401740, 41013401739,
yuxo03 «Pomray, | 41013401738, 41013401737, 41013401736,
9/29) 41013401735, 41013401734, 41013401733,

41013401732, 41013401731, 41013401730,
41013401729, 41013401745, 41013401744)
9. Hacrennsii  skpan Lumien Master
Picture 220-220 cm (uuB.Ne 41013401708)
10. Ipubop nmns usmepenus (HI 2215-2
Mukponpoueccopusiii pH/ C - merp ¢

aBTOMAaTUYECKOU KaTuOpOBKOM 5
aBTOTEPMOKOMIICHCAITEH ) (nHB.Ne
41013401712)

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

12. Cucremnsiii komrmuiekT: [Ipomeccop Intel
Original LGA 1155, BEHTUJISITOD,

MaTepUHCKasl TuIaTa, aMsTh, )KECTKUH JHCK,
BUJICOKApTa, MOHUTOP, YCTPOWCTBO IS
YTEHUsI KapT TMaMsITH, MPHUBOMA, KOPIIYC,
KJIaBuarypa, Mbimb (MHB.Ne 41013401698)
13. Cron nabopaTOpHBIH XUMHYECKHH
(1200x600x750) cTojiemH. TUIaCTUK/KapKac
an. npodmms  (uHB.Ne 41013602351,
41013602350, 41013602336, 41013602335,
41013602334, 41013602333, 41013602332,
41013602331, 4103602330, 41013602329,
41013602328, 41013602327, 41013602326,
41013602325, 41013602324, 41013602323,
41013602322)
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Pabouas mporpamma aucCHUIUIMHBI «l'€HHAs MHXXEHEPHs» COCTaBJICHAa B COOTBETCTBHH C
tpeboBanusMu ®PI'OC BO mo wampasnenuto nmoarotoBku 19.03.01 buortexnomorus (ypoBeHb

OakanaBpuata), yTBEp>KISHHOTO Mpruka3oM MuHUCTepcTBa 00pazoBaHus U Hayku PO Ne 736 ot
10.08.2021.

ABTOp: KaHIUJAT C.-X. HAYK, JIOICHT Kadeapsl OMOTEXHOIOTHH, CENIEKIIUA U CEMEHOBOICTBA
c.-X. KynbTyp benocoxos @.I'.

PenienseHT: kaHAMIAT C.-X. HayK, JOUEHT Kadempsl naHAmMAPTHON apXUTEKTYpPHI,
3emiieycTporicTBa 1 kagactpoB ['youn A.C.

IIpoepamma paspabomana 6 coomeemcmsuu ¢ mpedosanusimu ©®IOC BO

[Iporpamma paccMoTpeHa Ha 3acedaHuu KadeIpbl CagoBOJACTBA, OWOTEXHOJOTHH U
CEJIGKIIMM CEMEHOBOJCTBA CEIbCKOXO3SHUCTBEHHBIX KYIbTYp (mpoTokon Ne 9 ot «18» ampens
2022 r.)

[IporpaMmMa  paccMoTpeHa Ha  3acelaHUU  Y4eOHO-METOJAMYECKOH  KOMHUCCHH
[TnonooBomHoro uncturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampenst 2022 1.)

[IporpaMmMa yTBepk/I€Ha pelieHHEeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETA
npoTokoa Ne ot «21» ampens 2022 r.

IIpoepamma paspabomana ¢ coomeemcmeuu ¢ mpevoganuamu ®IOC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJoBOACTBA, OMOTEXHOJOTMH U
CEJIEKILIUH CEIbCKOX03SIMCTBEHHBIX KyNbTYp (1poTokon Ne 11 ot 13 urons 2023 r.).

IIporpamma paccMOTpeHa Ha 3acellaHud y4eOHO-METOJUYECKOM KOMHMCCUM WHCTUTYTa
(byHAaMEHTaIbHBIX M TMPUKIAIHBIX arpoouorexHoioruit um. M.B. Muuypuna MuuypuHckoro
I'AY (npotokon Ne 11 ot 19 utons 2023 r.).

[Iporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOT0 COBETa YHUBEPCUTETa
(mpotokon Ne 10 ot 22 urons 2023 1.).

IIpoepamma paspabomana ¢ coomeemcmeuu ¢ mpevoganuamu ®IOC BO

[IporpamMmma paccmoTpeHa Ha 3acefaHuM Kadeapbl CaJoBOACTBA, OWOTEXHOJIOTUU H
CEJIEKIIUH CEIbCKOX03MCTBEHHBIX KyNIbTYp (mpoTokosn Ne 11 ot 3 mast 2024 1.).

[Iporpamma paccMoTpeHa Ha 3aceTaHUM YYeOHO-METOJAMYECKOM KOMHCCHH WHCTUTYTa
(byHIaMEHTANBHBIX U MPUKIAAHBIX arpobuorexHoioruii um. M.B. Muuypuna MuuypuHckoro
['AY (npotokon Ne 10 ot 20 mast 2024 r.).

[Iporpamma yTBepxk/ieHa Ha 3acelaHUHM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
(mporokoin Ne 10 ot 23 mas 2024 r.).

IIpoepamma pazpabomana 6 coomeemcmeuu ¢ mpebosanusimu PI'OC BO

IIporpamma paccMoTpeHa Ha 3acedaHMd Kadeapbl caJoBOACTBA, OMOTEXHOJOTMHA U
CEJIEKLIUH CEIbCKOXO03IUCTBEHHBIX KyIbTYyp, IpoTokon Ne 10 ot 08 anpens 2025 r.

[Iporpamma paccMoTpeHa Ha 3acelaHud y4yeOHO-METOIUYECKOM KOMMCCHUM WHCTUTYTA
byHIaMEHTalIbHBIX U MPUKIATHBIX arpoOuorexHosoruii um. M.B. Muuypuna MudypuHCcKoro
['AY (npotokon Ne 8 ot 21 ampens 2025 1.).

[Iporpamma yTBepkJeHa Ha 3acelaHMM Y4eOHO-METOAMYECKOTO COBETa YHHMBEPCUTETA
(mporoxoxn Ne 8 ot 23 anpens 2025 1.).
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Ilpoepamma paszpabomarna 6 coomeemcmeuu ¢ mpebosanusimu @I'OC BO

[IporpamMma paccmoTpeHa Ha 3acefaHuM Kadeapbl CaJOBOACTBA, OWOTEXHOJIOTUH H
CEJIEKIIMM CEIbCKOXO03AMCTBEHHBIX KyJIbTYp, IpoTokoi Ne 10 ot 10 anpens 2026 r.

[IporpamMma paccMoTpeHa Ha 3acelaHUd Y4eOHO-METOAMYECKONM KOMHUCCHUU HHCTUTYTA
(byHaaMEeHTANBHBIX U MPUKIAAHBIX arpobuoTexHojoruii um. M.B. Muuypuna MuuypuHCcKOro
I'AY (mpotokoist Ne 8 ot 20 anpenst 2026 ).

[lporpamma yTBep)k[JeHa Ha 3acelaHHM Y4eOHO-METOAMYECKOTO COBETa YHHMBEPCUTETa
(mpoTtokon Ne 7 ot 22 anpens 2026 r.).

OpuruHan JOKyMEHTa XpaHUTCs Ha Kadeape cagoBOJCTBA, OMOTEXHOJIOTHIA
U CEJICKIIUU CEIbCKOXO3SUCTBEHHBIX KYIbTYpP
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