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1. llesiu ocBOeHMSI AMCHUILIAHBI (MOAYJIs1)

LenssMu  OCBOEHHSI  AUCIUILTUHBI (Monynsi) «['eHHasT WHXKCHEpPUS»  SIBISICTCS !
dbopMupoBaHue y 00y4aromuxcs TeOPETUIECKUX MPEACTaBIeHUN 00 OCHOBHBIX METO/IaX T€HHOM
UH)KEHEPUU y BHUPYCOB, (aroB, Mpo- U IYKAPHOT, B TOM YHCIE€ U CEIbCKOXO3IHCTBEHHBIX
pacTeHUi; AJIEeMEHTAPHBIX HABBIKOB TOCTAHOBKM T€HHO-MH)KEHEPHOI'O SKCIEPHMEHTa B XOJe
IIPaKTUYECKUX 3aHITHUI.

3amaun:

- NO3HAKOMHUTHh  OOyYarOMMXCS C OCHOBHBIMH  ()€pPMEHTaMH, BEKTOPAMH,
UCIOJIb3YEMBIMU B KAUYECTBE MHCTPYMEHTOB I'€HHOUM MHKEHEPUU;

- JaTh NIPEJICTaBIEHHE 00 OCHOBHBIX METOJAaX, NMPUMEHSIEMBIX AJI1 ITOCTAHOBKU
FeHHO-UH)KEHEPHBIX 3KCIIEPUMEHTOB;

- HayYuTh  OOy4aroOmMXCsl ~ aHAJIM3MPOBATh  COBPEMEHHBIE  JaHHBIE 00
UCIOJIb30BAaHUU METOJOB TEHHOW WH)XKEHEPUH [UISl CO3JIaHUSl TPAHCTCHHBIX PACTeHUH C
MIOJIE3HBIMU CBOKMCTBAMHU.

- dbopMHpPOBAaTh YMEHHE CaMOCTOSATEIBLHO OCYIIECTBIATH cOOp, 00paboTKy,
MHTEPIPETANNI0 OUOJIOTHYECKONW NH(OPMAIINHN [T PEIICHHUSI HAYYHBIX M MPAKTUYECKUX 33134 B
o0nacTu JUIsl pelleHHs HAayYHbIX M TMPAKTUYECKUX 3aJady B 00JacTu TeHHOW HWHKEHEepUH,
HEOOXOAUMBIX JUIs P PEKTHUBHON U IesieHanpaBIeHHON MTPO(ECCHOHATBHOMN NeSTETHHOCTH.

2. MecTO IMCHUIJIMHBI B CTPYKTYype 00pa30BaTe/ibHOM MPOrPaMMbl

Jucuunnuna «[ eHHas HHXeHepus» BXoAuT B coctaB biioka 1 «/luctumianasl (Moyn)»
u otHocurcs K Yactu, QopMupyemMoi y4acTHHKaMH OOpa30BaTEIbHBIX OTHOIICHUMN
BapuaTuBHOM yactu b1.B.06

Bxonneie 3HaHusA, yMEHUS U HABBIKM, HEOOXOAMMBIC JUIsI M3YYCHHS JAaHHOTO Kypca,
dopMupyroTcss B mpolecce H3ydeHus TUcHUIUIMH: «OOmas W HeopraHuyeckas XUMU,
«Oprannueckas xumus», «OCHOBBI Owoxumum», «OOmas OWOJOTHS W MHKPOOHOIOTHS,
«OCHOBBI MOJIEKYJISIPHON OHOJIOTHUI.

JlaHHas AUCUMIUIMHA B3aMMOCBSI3aHA C TAKOM JUCHMIUIMHAMU Kak: «TpaHcreHHbie
JyKapUOTHYECKHE OpraHu3Mbly, «['eHetnka», «OCHOBBI OMOTEXHOJIOTUHU» W HEOOXoAuMma JUis
YCHENIHOTO TMPOXOXKACHHUS MPOU3BOJCTBEHHON MPAKTUKU HAyYHO-HCCIEA0BaTeNbCcKasi paboTa,
noarorosku Kk 'NA.

3. Ilnmanupyemble  pe3yjbTarTbl O0y4YeHHUs] 10  JUCHHILIMHE,
COOTHECCHHDBIC C INIAHUPYEMbBIMHU pe3yJbTaTaMM O0CBOCHUA Oﬁpa30BaTeﬂbH0ﬁ
MPOrpaMmbl

B pesynpraTe M3y4deHUs AUCHUIUTUHBI OOYYarOIIUICs JOJDKEH YCBOUTH TPYJIOBBIE (DYHKIHH B
COOTBETCTBMU € TpodeccroHatbHbiM cranmaprom 26.008 CrenuamucT- TeXHOJIOr B 00JiacTu
MPUPOTOOXPAHHBIX (DKOJIOrMUeCKUX )OMOTEXHOJOTUH YTBEp)KIEH INpuKa3oM MuHHCTEpCTBa
Tpyda u conuanbHoi 3amuTel PO ot 21 1exabps 2015 roga Ne 1046 u)

O06001IeHHbIE

TPYIOBbIE Tpynosbie pynkuuu (TD) Bri6pannsie Tpynosslie aevictsus (T/1)
¢ynkuuu (OTD)

MonuToprHT OcymecTBiieHne AHanmu3 pe3ynbTaToB HCCIEAOBAHUI
COCTOSIHUS 9KOJIOTMUYECKOI OLIEHKH | TIPUPOAHBIX 00Pa3LIoB

OKpy’Karomen COCTOSIHUSL ~ TIOJJHA/I30PHBIX

cpensl C | TEppPUTOPHUIL U

NPUMEHEHUEM | BO3MOXKHOCTH TPUMEHEHHUS

IIPUPOJOOXPAHH | HA HUX MPHUPOAOOXPAHHBIX




BIX ouorexnosoruit A/01.6 Pa3paboTka peectpa aHTPONMOTCHHBIX U
OMOTEXHOJIOTHIA OPUPOJHBIX  (AKTOPOB  IKOJIOTUYECKOMH
A OIMACHOCTH, MIPOSBISIOLIUXCS Ha
MOJTHAI30PHBIX TEPPUTOPHSIX

OneHka pucka u

OCYILIECTBIIEHUE Mep

popUIaKTUKH

BO3HUKHOBEHUS 0YaroB

BpPEAHBIX OPraHU3MOB Ha

TO/THAI30PHBIX

TEPPUTOPUAX C

MIPUMECHCHHEM

MIPUPOTOOX PAHHBIX

ounorexnonoruii A/02.6

[Ipouiecc u3yueHus: AUCUUILIMHBI (MOJYJIsl) HAMIPaBJICHO Ha (POPMUPOBAHUE CIEHAYIOLIUX

KOMIIETEHIIMI:

YK-1. CnocobeH oCyIIeCTBIATh MOUCK, KPUTHUECKUN aHAIU3 M CHHTE3 HH(pOpmanuu,
IPUMEHSTh CUCTEMHBIN TIOJIXO/] JIJIs1 pELIEHUsI TIOCTABJIEHHBIX 33]1a4
IIK-6 - CnocobGeH mpoBOAUTH OAKTEPHOIOTUYECKHE, TOKCUKOJIOTUYECKUE UCCIEIOBAHUS
OPUPOIHBIX 00pa3LOB, TEXHUYECKUX CpPEACTB M TEXHOJOTMYECKHX IPOIECCOB C Y4ETOM
3KOJIOTMYECKHUX TOCEICTBUNA UX IPUMEHEHUS

Kox n Kpurepnu onieHuBaHMS pe3yNbTaTOB O0yUICHUS
HauMEHOBaHHE Kox J—
YHHBEpCabHOI HAaNMCHOBAHHE (DOTIOPOTOBEIiA,
KOMIICTCHIIMH MHIAKATOpa KOMTICTEHITHS HE . .
TTOPOTOBEIH 0a30BbIi N
JIOCTHXKCHUS chopMHIpOBaHAa) TIPOABHHYTHII
YHHUBEPCAITbHBIX

KOMIIETCHIIUH
Kareropust yHuBepcabHBIX KOMICTEHIHH - CHCTEMHOE M KPUTHYCCKOE MBIIIJICHUE
VK-1. Cnoco6en | M-1yy.1 — | He anammsupyer | Cna6o B  pmocrarounoii | Ha BBICOKOM
OCYIIECTBIIATh AHanusupyer MOCTABJICHHYIO aHATU3UPYET CTEIIEHU YpOBHE
MTOHCK, MOCTABJICHHYO 3amady, BBIACIASA | IOCTABICHHYIO aHATU3UPYET AHATU3UPYET
KPUTHYCCKHIA 3amady, BBIICISASA | €€ 0a3oBbIc | 3amady, MOCTABJICHHYO MOCTaBIEHHYIO
aHaJu3 M CHUHTE3 | ee 0a30BBIE | COCTABIAIONINE, BBIEIISS ee | 3amady, BBIICIAS | 3371ady,
uHpOpMaInH, COCTaBIISAIOIINE, OCYIIECTBIISCT 6a3oBbIE ee 0a30BbIE | BBIAEISSA ee
MIPUMEHSTh OCYILIECTBIISICT JIEKOMITO3HUIUIO COCTaBJISIOIINE, | COCTABIISIOIINE, 0a3oBbIC
CHCTEMHBIH JIEKOMIIO3HUIIUI0 3a1a4u OCYIIECTBIISICT OCYIIECTBIISICT COCTaBJISIOIIHNE,
TTOIXO/T JUISL | 3a7a4du JIEKOMITO3UIHIO | JEKOMIIO3HUIIMIO OCYILIECTBIISCT
pelreHus 3a71a4n 3aJ1auM JIEKOMITO3HIIHIO
[MOCTaBJICHHBIX 3a7a4n




3a7a4 Na-2yk1 — | He moxet | HemocraTtouno JlocTaTouHno VYcnemHo
Haxomur 1 | HaXOIUTb U | HaXOIUT U | XOpOIIO HAaXOAUT | HAXOAMT "
KPUTHUYECKH KPUTHYECKH KPUTHUYECKH " KPUTHYECKH | KPUTHUECKH
aHAIM3UPYyET aHAIN3UPOBATH aHATH3UPYET aHATH3UPYET aHAIU3UPYET
HHPOPMAIHIO, WHPOPMALHIO, HHPOPMALHIO, HHPOPMALHIO, “HpOPMAIHIO,
HEOOXOTUMYIO HEOO0XOIUMYIO HEOOXOTUMYIO HEOOXOTUMYIO HE00XOIUMYIO
JUISt peuieHus | Uit pemieHus | [uIi  pemeHus | it pemieHus | Uil pEeIIeHHS
[IOCTABJIEHHOU IIOCTABJICHHOM [IOCTABJICHHOM [IOCTABJICHHOM [IOCTaBJICHHOU
3aa4u 3a1auu 3aJauu 3aJauu 3aja4u
NI-3yk1 — | He Moxket | Crnabo Xoporio OTnn4yHO
PaccmarpuBaer paccMaTpuBaTh paccMaTpuBaeT | paccMaTpUBaeT paccMaTpuBaeT
BO3MOYKHBIE BO3MO>KHBIE BO3MO>KHBIE BO3MO>KHBIE BO3MOXHBIE
BapHUaHTHI BapHaHTHI BapHUaHTHI BapHUaHTHI BapUaHTHI
pelieHus 3ajadd, | PeLIeHus 3afayd, | pelIeHus pelieHus 3aiadd, | pPeLIeHus
OLICHNBAs UX | OLICHWBas uX | 3a1a4my, OLICHNBAs uX | 3a71a4y,
JOCTOMHCTBA W | AOCTOMHCTBA U | OIEHWBas  MX | JOCTOMHCTBA W | OLCHUBAST ux
HEJIOCTATKH HEJIOCTaTKN JIOCTOMHCTBA U | HENOCTaTKH JOCTOMHCTBA H
HEJIOCTATKU HEJIOCTaTKA
NT-4yyq — | He Moxer | HeyBepenno JlocTaTouHO OT1iIM4HO
AprymMeHTHpOBaH | (OpMHpPOBATH dopmupyer 4yeTko (opmupyer | hopmupyer
0 (opmupyeT | coOOCTBEHHBIE COOCTBCHHBIC COOCTBCHHBIC COOCTBEHHBIC
COOCTBEHHBIE CYXICHUS U | CYXIEHUI U | CyXIEHUI U | CyXIEHHS u
CYXICHUSA U | OLEHKH, OTIMYAET | OICHKH, OIIEHKH, OTJINYAEeT | OLCHKH,
OLICHKH, OTJIMYaeT | (aKkThl OT MHEHUI | OTIMYaeT (baKThl OT MHEHUH | OTIMYAET QaKThI
(axThl OT MHEHHI | U MHTeprpeTauuii | GakTbl OT | U UHTEpIpEeTaluil | OT MHEHUH U
U MHTEpIpeTanyil | B pacCyXACHUAX | MHEHUH U | B PACCYXIEHUSIX | UHTEepIpeTanui
B PACCYXICHUSX | JPYrux UHTEPIPETalui | Apyrux B PacCyXICHHAX
JIpYyTHX YYaCTHHKOB B YYaCTHHKOB IPYTHX
YYaCTHHUKOB JeATEeILHOCTH, pacCyXICHUAX | JESATENBHOCTH, YYaCTHHKOB
JeATEIILHOCTH, MIPUHAMAET JPYTUX MPUHAMACET JeATEeIIBHOCTH,
MPUHAMAET 000CHOBaHHOE YYaCTHHKOB 000CHOBaHHOE TIPUHAMAET
000CHOBaHHOE pemeHue JIeSITEIIbHOCTH, penieHue 000CHOBaHHOE
pelieHue IIOCTABJICHHOM NIPUHUMAET IIOCTABJICHHOM peleHue
[IOCTaBJIEHHOM 3a1a4u1 000CHOBaHHOE 3a/1a4u [IOCTaBJIEHHOU
3a1a4n pelnieHue 3a1a4n
IIOCTABJICHHOM
3aauu
NT-5vk.1 — | He moxeT | HeyBepenno JloctatouHo OTau4yHO
Omnpenemnsier U | OIIpenensiTh u | OmpenensieT ¥ | 4ETKO ompenenser
OLICHNUBAET OLICHUBATh OLICHHUBAET orpezenser U | OIICHHBAET
MIOCIICICTBHS TIOCIIEACTBHSA TIOCIIC/ICTBHS OLICHHUBAET TIOCIIEACTBHSA
BO3MOJKHBIX BO3MOXKHBIX BO3MOXKHBIX TIOCJIC/ICTBHSA BO3MOJXKHBIX
pelIeHui 3ajaul | pelleHuH 3a1aun | peuIeHui BO3MOXHBIX peueHuit
3a7a4n peLIeHuH 3a1aun | 3aja4n
[IK-6. Cmocoben | M-1pxe He npoeoaut | He Bcerna | Jlocrarouno Bcernma
MIPOBOJIUTH ITpoBoaut 9KOJIOTHYECKYIO MIPOBOJIUT 9acTO MPOBOIUT | MPOBOAUT
0aKTEepUOJIOTHYECK | IKOJIOTHUECKYIO OLIEHKY 9KOJIOTHYECKYIO | IKOJIOTHYECKYIO 3KOJIOTHYECKYIO
e, OIIEHKY HIPUPOIHBIX OIIEHKY OIIEHKY OIIEHKY
TOKCHKOJIOTHYECKH | TPHUPOIHBIX 00pa3ioB, MIPHUPOIHBIX MIPUPOIHBIX MPUPOIHBIX
€  uccienoBaHHus | 00pasIoB, COCTOSIHUS 00pasmos, 00pasmos, 00pa3uos,
MIPUPOIHBIX COCTOSIHUS TEPPHUTOPHIi, COCTOSIHUS COCTOSIHUS COCTOSIHUS
00pas1oB, TEpPUTOPHH, TIPUMEHSS TEPPUTOPHH, TEePPUTOPHH, TepPUTOPHH,
TEXHUYECKHUX OpUMEHSS MIPUPOJOOXPAHHBI | IPUMEHSIS MpUMEHSS MIPUMEHSS
CpeacTB U | IPUPOJIOOXPAHHBI | € OMOTEXHOJOTUH | MIPUPOJIOOXPAHH | MPUPOJIOOXPAHHBI | MPHPOIOOXPaHH
TEXHOJIOTHYECKHX | € OMOTEXHOJIOTUH blE ¢ OMOTEXHOJIOTHH | Ble
MPOLIECCOB c OMOTEXHOJIOTUHU OMOTEXHOJIOTUH




Y4ETOM N-2nks He ocymectBusier | He Bcerna | Jlocrarouno Bcernma
9KOJIOTHYECKHUX OcymecTBisier nabopaTopHbie OCYIIECTBIISCT 4acTo OCYIIECTBIISET
MOCIICAICTBUI WX | JlabopaTOpHBIS HCCIICNOBAaHUS | | JJabopaTOpHBIC OCYIIECTBIIACT nabopaTtopHbIe
TIPUMEHECHUS WCCIICIOBAaHUA U | IKCIIEPTURY HCCIICIOBaHMA U | JTabOpaTOpHBIE HCCIICIOBAaHUS U
SKCIEPTUIY OHOJIOTMYECKOTO AKCHEPTH3Y UCCIICAOBAaHUA U | DKCIIEPTURY
OHMOJIOTHYECKOTO | Marepuana OHMOJIOTHYECKOT | IKCIIEPTH3Y OHMOIIOTHIECKOT
MaTepHaia 0 MaTepuaia OHOJIOTHYECKOTO 0 MaTepHuaia
MaTepuaia
NJT-3nk-6 He npumensier | He Bcerga | OOBIYHO Bceernma
IpumensieT OMOTEXHOJIOTHYEC | MPUMEHSCT MPUMEHSCT IpUMEHSIET
OMOTEXHOJIOTHYEC | KUE MPHUEMBI | OMOTEXHOJOTMY | OMOTEXHOJIOTHYEC | OMOTEXHOJOTHY
KHe MPUEMBbI | IPOTUB CCKHEC TpPUEMBI | KHE MPUEMBI | €CKUEC TMPHEMBI
MPOTHB MOSIBJICHHS MPOTHB MPOTHB OPOTHB
MOSIBJICHHS OYaroB BPCIHBIX | MOSBICHUS MTOSIBJICHHUS MOSIBJICHUS
OYaroB BPEIHBIX | OPraHU3MOB 0YaroB BPEJHBIX | OYarOB BPEIHBIX | OYAaroB BPEIHBIX
OpPTraHU3MOB OpPTaHU3MOB OpPTaHU3MOB OpPTraHU3MOB

B PE3yJabTaTC U3YUYCHUSA NUCHUITIIIMHBI o6yqa}ou11/n710${ JOJI2KCH:

3Hams.

- IEJIM 1 METOAbI NOJY4YCHHUA TPAHCICHHBIX OPTAaHHU3MOB,
- OCHOBHBIC MCTOJBI CO3daHUA 0aHKOB I'€HOB M HX HCIIOJIb30BaHUS AJIe KIIOHUPOBAHUA
OTACJIBbHBIX I'CHOB M aHAaJIM3a 'CHOMHBIX HOCHeﬂOBaTeHBHOCTeﬁ;
- METOJABI OBJIAACHUA CIIOCOOHOCTBIO M T'OTOBHOCTBIO MCIIOJIB30BATH OCHOBHBIC 3aKOHBI
CCTCCTBCHHOHAYYHbIX JUCHHUIUINH B HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH, IPHUMCHATH MCTOIbI
MAaTe€MaTU4YCCKOIro aHajin3a MW MOACIMPOBAHMA,

HCCJIEIOBAHUS,

TCOPCTUUYCCKOI0O M ISKCHCPUMCHTAIILHOI'O

- MCTOJbl aHaIn3a TPAaHCITCHHLIX OpPraHu3MOB, I/IIIGHTI/I(l)I/IKaIII/II/I I'CHOB, BXOJAIIHUX B

COCTaB UX I'CHOMaA,

- Meroabl co3gaHus S()(PEKTUBHBIX KOHCTPYKUIMH ISl DKCIPECCHHM TE€HOB B IEJSIX
[IOJIyYECHHS TPAHCTEHHBIX OPTaHU3MOB.

ymemy:

. 000CHOBBIBAaTh HEOOXOAMMOCTb MCIIOJIb30BAaHUSI TOrO MJIM MHOTO HCCIIEI0BATEIbCKOTO
METO/a, 7Sl peIeHHs] MPaKTHUECKUX 3aj]jad B 00JIaCTH MOJYyUYEeHUs] TPAHCTEHHBIX OPraHU3MOB;

o CaMOCTOSITENIbHO OCYHIECTBIIATH COOp, 00pabOTKy, MHTEpPIIpETalni0 OMOJOTHYECKOU
uHpopManuu IS pEHICHHs HAyYHBIX U TMPAKTHYECKUX 3a7a4 B 00JIACTH TOJIYYCHHS
TPAHCT€HHBIX OPTaHU3MOB;

o I0JIb30BaThCsl CIIOCOOHOCTBIO K pean3allid M YIPABICHUIO OMOTEXHOJOTMYECKUMH
IpoLeCcCaMu;

enadems.

o CIIOCOOHOCTBIO paboTaThb C HAyYHO-TEXHUUYECKOW HWHQOpMauueil, HCIoIb30BaTh
POCCHUIICKHI M MEXIYHAPOIHBIN ONBIT B IPOPECCUOHATIBHOMN 1E€ATEIbHOCTH;

. CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHMS O COBPEMEHHOM (U3MUYecKol KapTHHE MHpa,

MIPOCTPAHCTBEHHO-BPEMEHHBIX

3aKOHOMCPHOCTHX,

OKpY’KaroIllero MUpa u siBICHUH PUPO/IBI;
o TeopeTudyecko 0a3oi MpodecCHOHaTbHO-NPOPUINPOBAHHBIX METOJO0B MOJyYEHUs
TPAHCI'CHHBIX OPTaHHU3MOB.

CTPOCHUH

B€IICCTBA  JJIA

IIOHUMaHUuA

3.1. MaTrpuna cooTHeceHUs1 TeM/pPa3/1eJioB Y4eOHOH TUCUNIIMHBI U
(hopMupyeMbIX B HUX YHHBEPCAJIbHBIX H NMPO¢ecCHOHATbHBIX KOMMIETEeHIH I

Tewmpbl, paziensl AUCIUTIITIHBI

Kommerenimmn

KOJINYECTBO
KOMIICTCHIIHU

o01ee

5




YK-1 ITK-6
Boinenenne,  ¢pakuMOHMpOBaHWE W AHAIU3 + 2
HYKJICMHOBBIX KHCJIOT
. . 2
@DepMeHTAaTUBHBIM apceHas, HCIOJIb3YeMblil MpH +
KIIOHUPOBAHUH
N 2
BexkTops! 1 kiionupoBanus pparmenton JTHK
Beenenne pexomOunanTHeix JIHK B kierku + 2
(Tpanchopmarnus u TpaHChHEKITUs)
[TpuHIHATIBI CO3IaHUS pEeNpe3eHTaTUBHBIX + 2
TeHOMHBIX KJIOHOTEK M KiIIoHOTeK KJHK
CucreMbl SKCIIPECCH peKOMOMHAHTHBIX T€HOB +
Avmmdukanus JIHK in vitro +
JlocTuxkeHUsT W TEPCIEKTHBBI  MOJIEKYJISPHO- +
OMOJIOTUYECKHX TTOJIX0JIOB aHAIM3a TEHOMA
Utoro: 2

4. CTpyKTYypa U COAepKaHUE JUCHMILIMHBI (MOYJIA)
OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aUu€THBIE eAMHUIIbI, 144 akana. 4acos.

4.1. O0beM TUMCHUILVIMHBI U BUABI Y4eOHO# padoThI

Bunrsl 3austuil

Bcero akageMmnyeckux 4acoB

Ounas popma

3aounas Gopma

oOyueHus oOyueHus
(4 cemectp) (3 xypc)
OO011ast TPYAOEMKOCTh IUCIUIITUHBI 144 144
KonTakTHas pabota 00yJaromuxcs ¢ mpernojaBaTelieM 48 16
AyIUTOpHBIE 3aHATHS, B T.4. 48 16
JICKITUU 16 8
IPAKTUYECKHE 3aHSITHS 32 8
CamocTosTenbpHas paboTta 60 119
npopaboTka ydeOHOTO MaTepuayia IO JUCIUTIIMHE
(KOHCHEKTOB JIEKLIUH, y4eOHUKOB, MaTepHaJIOB CETEBBIX 10 29
pecypcoB)
MOATOTOBKA K MPAKTUYECKUM 3aHSATUSIM 10 20
BBINTOJIHEHNE WHIUBUAYAIbHBIX 3aJaHUH, HalHCaHHUe 5 20
pedepara
KypcoBast paboTta 30 30
IOJIFOTOBKA K cja4ue MOJyJIsl, DK3aMEHa 5 20
KonTtpop 36 9
Bu ©TOroBOTO KOHTPOIIS HK3aMeH 9K3aMeH
4.2. Jlekuun
Ne Pa3znen nucuuninHbl (MOAYIS), TEMBI JIEKIUI O6beMm B dopmupyemsie
aKaJIeMUYECKHX Yacax | KOMIETCHLUHU




OuHas 3a04Has
dopma ¢dopma
o0ydeHust | oOydeHHs

Paznen 1. Beigenenue, ¢pakunOHHpPOBAHUE U
aHaJIN3 HYKJIEMHOBBIX KHCIIOT
1.1 Brigenenue, GppakuOHUPOBAHUE U aHAIH3 | 2 1 YK-1; I1K-6
HYKJIEMHOBBIX KHCIIOT
Pasnen 2. depMeHTaTUBHBIN apceHai,
MCIOJIb3YEMBIH MTPU KIIOHUPOBAHUU
2.1. depMeHTaTUBHBIN apcenai, | 2 1 YK-1; I1K-6
MCIOJIb3YEMBIH TPU KIIOHUPOBAHUU
Pasnen 3. Bekropbl Ui KJIOHUPOBaHUS
¢dbparmenTos JIHK
3.1. Bektopsl 11l KIOHUpPOBaHUS (DparMeHTOB | 2 1 YK-1; IIK-6
JIHK
Paznen 4. Benenue pekomOunantueix JIHK B
KJIeTKH (TpanchopMaus U TpaHCHEKINs)
4.1. Beenenue pexkomOunantaeix JIHK B |2 2 VK-1; I1IK-6
KJIeTKH (TpanchopMaIis U TpaHCHEKINs)
Paznen 5. ITpuHIMIIBL CO3IaHUA
PENPE3CHTATUBHBIX TEHOMHBIX KJIOHOTEK U
kinoHoTek kJIHK
5.1. IpuHOMOBI CO3MAHMS PENPE3EHTATUBHBIX | 2 YK-1; I1K-6
TeHOMHBIX KJIOHOTEK M KIoHOTeK kJIHK
Paznen 6. Cucremsl JKCIIpeccun
PEKOMOMHAHTHBIX T€HOB
6.1. Cucrembl SKCHpecCHH pPEeKOMOWHAHTHBIX | 2 1 YK-1; I1K-6
T'CHOB
Pasnen 7. Ammmudukarms JTHK in vitro
7.1. Ammumudukarnus JIHK in vitro 2 1 VK-1; I1IK-6
Paszmen 8. JlocTwkeHus ¥ TEPCIEKTHBBI
MOJIEKYIISIPHO-OMOIOTHYECKIX MTOJTX0JIOB
aHaJlM3a reHoMa
8.1. JlocTrxeHust u MEPCIIEKTUBHI | 2 1 YK-1; I1K-6
MOJIEKYIISIPHO-OHMOIOTUYECKUX MOJIXOJIOB
aHaJM3a reHoMa
Uroro 16 8

4.3. JladbopaTopHbie padoThI He MPEAYCMOTPEHbI
4.4. IlpakTnyeckue 3aHATHUSA

No O65beM B dopMUpyeEMBI
pasn aKajieMr4eckux yacax | € KOMICTCHIM
ea HaumeHnoBanue 3aHsTHA O1HaA 3a04Had
(Tem ¢bopma ¢bopma
BI) oOyueHus | 00ydeHust
1 Pemenne keticoB 1o Teme «Boiaenenue, 4 1 VK-1; IIK-6
(pakIMOHUPOBAHUE U aHATN3 HYKJICHHOBBIX
KHCIIOT»




2 Perrenne keiicoB o Teme 4 1 VK-1; IIK-6
«DepMEHTATUBHBIN apCeHall, UCII0JIb3yEMbIN
MIPU KJIOHUPOBAHUN
3 Pewenne keincos 1o reMe «BeKkTopsl mis 4 1 YK-1; I[IK-6
kioHupoBanus ¢pparmenTon JJHK»
4 Pemenne keiicoB 1o TeMe «BBemenwne 4 1 VK-1; IIK-6
PEKOMOMHAHTHBIX JHK B KJIETKU
(TpanchopMariyst U TpaHCHEKITHS)»
5 Pemenue keiicoB mo Tteme «lIpuHIMIBI 4 1 VK-1; IIK-6
CO3JIaHUsI  PENPE3CHTATHBHBIX TI'€HOMHBIX
KJIOHOTEK U KinoHoTeK kJIHK»
6 Pemenne keiicoB mo Teme «CHCTEMBI 4 1 VK-1; IIK-6
AKCTPECCUH PEKOMOWHAHTHBIX TEHOBY
7 Pemenue keiicoB mo teme «AMIUTU(pUKAIUSL 4 1 YK-1; I[IK-6
JIHK in vitro»
8 KomnokBuym mo Teme «Jloctmkenus u 4 1 VYK-1; I[IK-6
MIEPCIICKTHBBI MOJIEKYJIIPHO-OMOIOTUIECKUX
MOIXO/I0B aHAJIM3a TEHOMa)
Bcero 32 8 4
4.5. CamocTosiTeibHas padoTa 00y4aAKOIIUXCH
O0bem B
Paznen aKaJIEMUYECKUX Yacax
JUCITUATITUHBI By camocTosTenbHOM pabOThI JA— p—
(Tema) dbopma dbopma
oOyueHusi | oOyueHus
[TpopaboTka y4eOHOr0 MaTepuaia o
Pasnen 1. JTUCHUIUTMHE (KOHCIEKTOB JIEKIMH, y4eOHHKOB, 2 4
Brizenenue, MaTEPHUAJIOB CETEBBIX PECYPCOB)
(bpaKHI/IOHI/IPOBaHI/I MOATOTOBKA K ITPAKTHUYCCKUM 3aHATHUAM 2 2
€ M aHAJI13 BBIIIOJIHEHHE WHAUBUAYAIBHBIX 3aJaHuH, ) 4
HYKJICHHOBBIX Harnucanue pedepara
KHCJIOT IOJArOTOBKA K CAa4e MOAYJIs, DK3aMeHa i 4
[TpopaboTka y4eOHOro Marepuana o
TUCHUTITNHE (KOHCTIEKTOB JIEKIIUM, y4eOHUKOB, 1 4
Pasnen 2. . | MaTepuanoB ceTeBBIX PECYpPCOB)
DepMEHTATUBHBIN
MOATOTOBKA K MPAKTUYECKUM 3aHSITUSIM 2 2
apeenar, . BBITIOJTHCHUE WHAWBUIYaJIbHBIX 3a/IaHHH,
HCIIOJIb3YEMBIi 1 2
HPH KTOHHPOBAHUHI HanucaHue pedepara
MOATOTOBKA K c/laue MOMYJIA, DK3aMeHa 1 4
[TpopaboTka y4eOHOTO Marepuaia o
JTUCHUIUTAHE (KOHCIEKTOB JIEKIHH, Y4eOHUKOB, 1 4
MaTepHUaIOB CETEBBIX PECYPCOB)
Pasnien 3. Bexrops! HOATOTOBKA K MPAKTHYECKUM 3aHATHAM 1 2
AT KIOHUPOBAHUA | prionrenne WHIVMBUTYTbHBIX 3a/1aHMH,
¢parmentos IHK | yapycanue pedepara ] 2
MOJITOTOBKA K ¢cJIaye MOJIYJIS, SK3aMeHa 1 4




Paznen 4. [IpopaboTka y4eOHOro Marepuana o
Beenenue JTUCHUIUTAHE (KOHCIEKTOB JIEKIHHA, Y4eOHUKOB, 1 4
PEKOMOMHAHTHBIX | MAaTEPHUAIOB CETEBBIX PECYPCOB)
JIHK B knetku IIOJArOTOBKA K IPAKTUYECKUM 3aHATUAM 1 2
(TpancdhopManus U | BBINOJIHCHHE MHAUBUIYaJIbHbBIX 3a/laHuH, 1 9
TpaHcheKIus) HanucaHue pedepara
MOJITOTOBKA K cJlaue MOJYJIs, DK3aMeHa 1 4
Pazgen 5. [TpopaboTka y4eOHOr0 MaTepuaia o
[MpuHIHTIBI JTUCIUTIINHE (KOHCIEKTOB JICKIIMHA, Y4eOHHUKOB, 1 4
CO3/TaHHUS MaTEpHUAJIOB CETEBBIX PECYPCOB)
PENpPEe3eHTATUBHBIX | MOATOTOBKA K MPAKTUYECKUM 3aHSATHSIM 1 3
TCHOMHBIX BBITIOJTHEHUE WHAUBUIYaJIbHBIX 3a/laHuH, 1 9
KJIIOHOTEK 1 HamucaHue pedepara
kioHoTeK KJJHK MOJICOTOBKA K CJIa4ue MOJIYJIS, DK3aMEHa 1 2
[TpopaboTka y4eOHOro MaTtepuana o
JTUCIUTIINHE (KOHCIEKTOB JICKIIUHA, y4eOHUKOB, 1 3
Paznen 6. Cuctemsl
MaTepUaIOB CETEBBIX PECYPCOB)
IKCIIPECCHU 1 3
PeKOMOUHAHTHEIX MOJITOTOBKA K MPAKTUYECKUM 3aHSATHSIM _
CHOB BBITIOJTHEHUE WHIVBUTYTbHBIX 3aJlaHuH, 1 5
Hanucanue pedepara
MOJITOTOBKA K CJIa4e MOJIYJIS, DK3aMEHA 1 2
[IpopaboTka y4eOHOro Marepuana o
JTUCHUIIIMHE (KOHCIEKTOB JIEKIUM, y4eOHUKOB, 2 3
Pazpnen 7. MaTepHaJlOB CETEBBIX PECYPCOB)
AMIUIH UK MOJITOTOBKA K MPAKTUYECKUM 3aHSATHSIM 1 3
JHK in vitro BBIIIOJIHEHUE MHAUBUYaJIbHBIX 3a/laHui, 1 2
Hanucanue pedepara
MOJITOTOBKA K CJIa4e MOJYJIS, dK3aMeHA - 2
Paznen 8. [IpopaboTka y4eOHOro Marepuaia o
JocTrxenus u TUCHUTITNHE (KOHCTIEKTOB JIEKIUM, y4eOHUKOB, 1 3
MEePCTIEKTUBBI MaTEepUaJIOB CETEBBIX PECYPCOB)
MOJICKYJISIPHO- MOJITOTOBKA K MPAKTUICCKUM 3aHATUSIM 1 3
OMOJIOTHYECKHIX BBHITIOJTHEHUE WHIWBUIYaIbHBIX 3aJlaHui, i 4
MO/IXOJIOB aHallM3a | HamucaHue pedepara
reHOMA MOJITOTOBKA K CJIa4e MOJIYJIS, DK3aMEHA - 2
Kypcosast pabota 30 30
Wroro: 60 119

HepequL METOAHUYCCKOTO obecreueHust JJIsI  CaMOCTOSITEIbHOMN pa6OTLI o AJUCHHUIIIIUHC

(MomyIH0):

1. YMKJI no aucnuruivHe «['eHHass WHXEHepus» JUisi OOydaloluxcs MO TMporpamme

OakanaBpuaTa OYHOM, 3a0YHOM W JAMCTAHIUMOHHON (OPMBI
19.03.01- buotexnonorus. Muuypunck-Haykorpan PO, Muuypunckuii [AY, 2025.

0o0y4eHust 1o

HaITpaBJICHUIO:

4.6. BoinoJiHeHHE KOHTPOJILHOM PadoThl 00y4aKIIMMUCH 32049HOI (opMbI
KOHTPOJIbHOW ~ paboThl  CIIOCOOCTBYET — YIiyOJIEHHOMY  YCBOEHHIO
MIOJIOKEHUH JTUCIUILTNHBI, TMOKa3bIBa€T BO3MOXKHOCTH OOYYAIOMIETOCS K CaMOCTOSTEIBHOM
paboTe HaJl JIUTEpaTypoH.
Kontponbaast pabGora mpeacraBmsier cobOoii  (opmMy camMoCTOATENbHONW  paboOThI

Brinonnenue

o0yyJaromerocsi, IO3BOJISIOUIYI0 OBJAJIETh
HCCJIEIOBATEIbCKOM paboThl B paMKax MporpaMmbl U3y4aeMoil yueOHOM TUCIUTIIMHEIL.

3HAHUSIMH M HaBBIKAMU aHAJUTHYECKOW MU




KontponbHast paboTa BBIIOIHSAETCS B BUAE MUCbMEHHBIX OTBETOB HA TEOPETHUYECKHE U
IPAaKTUYECKHE BOIPOCHI, PEILICHUs MPAKTHUYECKMX 3aJady [0 BapHaHTaM, BBIIOJIHEHMS
TBOPYECKUX 3aJaHUN.

ITucbmMeHHble pabOTBl JOJKHBI OBITH IOJTOTOBJIEHBI CaMOCTOSTENIBHO, COAEP)KATh
COBOKYITHOCTb apT'yMEHTHUPOBAHHBIX IOJI0XKEHUH U BHIBOJIOB.

4.7. Coaep:kaHue pa3aeioB AUCHUILINHbI

Pazngen.l.Boigesenue, (GpaknMOHUPOBAHHE H AHAJU3 HYKJIEHHOBBLIX KHCJIOT.
Boinenenue JIHK u PHK. Metoap! ux ounctku. Paznenenue PHK u JIHK nenTpudyrupoBanuem
B rpanuente miotHoctu CsCl. Dnexrpodopernyueckoe U xpomaTtorpaduueckoe paszziesieHue
HYKJIICMHOBBIX ~ KUCJIOT. Pasmenenme  snekrpodopesom  rurantckux  monekyn  JIHK.
@®pakIMOHUPOBaHUE MeTa(a3zHbIX XPOMOCOM METOJAOM MPOTOYHOW IUTO(IOOPOMETPHUH.
['ubpunusanus HykIewHOBBIX KUCIOT (Cay3epH-, Hop3epH-rubpuamsanus). ['ubpuauzanus in
situ. CexBenupoBanue JIHK (merox CaHrepa, mupOCEKBHUPOBAHUE).

I'ennas uHXEHEpUsT —  METOHOJIOTMS, HCIIONB3YIOIAs yMEHUE  I10Jb30BaThCs
CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUHBIX
JTVICIUIUTMH B TPO()ECCHOHATIBHOM JIESTETbHOCTH, PUMEHATh METOIbl MATEMAaTUYECKOTO aHAIN32
U MOJECIIMPOBAHUS, TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOIO MccienoBanus. KiloHupoBanue u
cyoknonupoBanue [JHK.

Paznen 2.@epMeHTATHMBHBIH apceHaJl, HCIOJb3yeMblii NPH KJIOHHMPOBAHWH.
Pectpukrazel TMna II — OCHOBHOW MHCTPYMEHT TIE€HHOM uWHXeHepuu. HM3ommuzomepsl,
rerepomuzoMepsl.  Pectpuxrasel mis ogHonenoueydsix JJHK (tuma IIS). JJHK-merunassl u
ypauui-JIHK-rnmuko3unaszel. JIHK- u PHK-nurazei. ®@epmentsl MatpuuHoro cunreza JJHK u
PHK: JIHK-3aBucumbie JIHK-momumepassi, PHK-3aBucumsbie JIHK-momumepassr (oOpaTHbie
tpanckpuntasbl), JJHK-3aBucumble PHK-monumepassl. [pyrue ¢epmeHTh, UCHOIB3yeMble B
T€HHOW UH)KEHEPUHU.

CnocoObsl  monmyyenust pexomOuHaHTHBIX JIHK Kak crmocoOHOCTh K peanu3alud U
YIIPaBJICHUIO OMOTEXHOJIOTUISCKUMH IIPOLIECCAMHU.

Pa3nen 3.BexTopsl i kiaonupoBanus ¢pparmenton JTHK.

[Tnasmunnble BekTOphl. CBoiicTBa OakTepuanbHbIX MiuazMui. [lnasmuasr cepuit pBR,
pUC u Bluescript. Bextopbl s npsmoro kinoHupoBanusi npoaykTtoB III[P. HMcnonb3oBanue
TpaHcno3oHoB A kioHupoBanus JJHK. Bekropsl Ha ocHOBe Xxpomocomsbl ¢ara 1. Kocmuasl u
dazmuael. CBepXbEMKHE BEKTOPHI: MCKYCCTBEHHBIE XPOMOCOMBI Apoxikeil (YAC-BeKTOpHI),
UCKYCCTBEHHbIE XpoMocoMbl Oaktepuil (BAC-BekTOphI), BEKTOpPhl Ha OCHOBE XPOMOCOMBI
ymepeHHoro Oaktepuodara P1l, nckyccTBeHHBIE XPOMOCOMBI KUBOTHBIX M denoBeka (MAC- u
HAC-BekTopsr). WHTerpupyronie BeKTopbl. YemHouHble (OWHApHBIE) BEKTOPHL. BeKTOpEI,
UCIIOJIb3YEMbIE B KJIETKaxX JMHUBOTHBIX M pacTeHuid. CenekTupyemble MapKepbl U TEHbI-
peropTepsl, UCTIOJIb3yeMble Ipu TpaHchopmaluu kietok pactenuid. Bekropsl pPCaMVCAT u Ha
ocHoBe Ti-mna3sMus.

Paznen 4.BBenenue pexomOumHaHTHbIX JIHK B kierkm (Tpanchopmauusa u
TPaHC(PEeKIus).

[IpuponHas M HMCKYCCTBEHHAs KOMIIETEHTHOCTh OaKTepHalbHBIX KieToK. CrocoObl
Tpancopmani U TpaHcekuu OakTepuanbHbIX kiaeTok. CmocoOwsl BBenenus JIHK B
KYJIbTUBUPYEMBIC KJIETKH >XUBOTHBIX. I[lepeHOC TE€HOB C TMOMOINBI0 BHUPYCOB, KIETOYHBIX
PELeNTOPOB, IEKTPOINOpAlMY, Ja3epa, MUKPOMHBEKIHH, JUIOCOM, OOMOapIMpPOBKU KIETOK
MHUKpOYaCTHUL[AMH, TIEPEHOC  TE€HOB,  OINOCPEIOBAHHBIM  KJIETOYHBIMH  PELENTOPAMHU.
KonbroraruBHbIi epeHOC OaKTEpPUATBHBIX TEHOB B KJIETKHU JKUBOTHBIX.

Pazgen S.IIpuHUOMOBI CO3JaHHUSA PpPeENPE3eHTATUBHBLIX TI€HOMHBIX KJOHOTEK U
kioHoTek Kk IHK.

CrnyyaliHple W YHOOPSJAOYECHHBIE KIOHOTEKH. MeTOoNbl CKpUHUHTra KIOHOTeK. Ilomck
MOCJIEIOBATEILHOCTEH B KJIOHOTEKaX TEHOB C TOMOIINBIO MEUEHBIX 30HJIOB, OOpaTHOU

10



TpaHchsanuu. Vcrnonp30BaHe aHTUTEN, TTO3UIIHOHHOTO KIIOHUPOBAHUS, CYOKIIOHUPOBAHUSI.

Pazgen 6.CucreMbl JKCIpecCHd PEKOMOMHAHTHBIX T'€HOB.

DKCIPECCUPYIOIINE CUCTEMBI OaKkTepuil, Tpoxxkell. CuCTeMbI SKCIPECCUH, OCHOBAHHbIE
Ha KYyJbType KIETOK KHBOTHBIX. O((EKTUBHOCTH CHCTEM JKCIpeccuu. beckierounbie
OCIIOKCUHTE3UPYIOIINE CUCTEMbI: POKAPUOTHUECKUE, DYKAPUOTUUECKUE, TPOTOUHBIE.

Pazgen 7. AmMmnduxanus JTHK in vitro.

[Mpunuuner nonumepaznor nenHou peakuuu (IIL[P). Xapakrepuctuka KOMIOHEHTOB
peakuuu (Mmarpuna, mpaiimeps, JIHK-3aBucumble JIHK-mommmepassr). Ilapamerpsr ITLIP.
BapuanTs [11P: acumMmMeTrpuuHasi, ”THBEpTHPOBaHHAs, ¢ «ropstuuM ctaptomy», OT-TILIP, TP in
situ, ITL{P B peansHOM Bpemenu (kosmuectBenHas [11[P), ummyno-IT1IP.

Paznen 8.[JocTuiakeHnsi U MEePCHEKTHBBI MOJIEKYJISIPHO-OMOJOTHYECKHX IOAX010B
aHAJIM3a reHoMa.

PecTpukiimoHHOE KapTUPOBAHKE U MTOCTPOCHHUE (PU3MUECKHUX KapT '€HOB KaK pean3alius
CHOCOOHOCTH paldoTaTh C HAayYHO-TEXHHUYECKOH HH(popMalMen, HCHOIb30BATh POCCUHCKUI U
MEXKIYHAPOAHBIM OMBIT B MPO(ECCHOHAIBLHOU JesITeIbHOCTH. «IIpOTYNKM M TPBDKKH» IO
XpomMocomaM. SI-KapTUpPOBaHUE HYKJIEHMHOBBIX KHUCJIOT. DyTrnpuHTHUHT B ucciaenoBanuu JIHK-
OenkoBbIX B3aumojencTBuid. JIHK-Mukpouunsl: mpuHIUI pabOThl, MEXaHU3M HUX ICHCTBUA.
HcnonwsizoBanue JJHK-mukpounnos B GpyHIaMEHTANbHBIX U MIPUKIATHBIX UCCIEIOBAHUSX.

Bun yuebHolt paboThl OO6pazoBaTenbHbIE TEXHOJIOTUN
Jlexuun CrnaiiioBble Npe3eHTaluu. DJIEKTPOHHbBIE MaTEpPHAIIbL.
[TpakTHyeckue 3aHATHS OOcyxneHne ¥  aHaldW3 MPEVIOKEHHBIX  BOMPOCOB  Ha

AYAUTOPHBIX 3aHATUAX, HHAWUBUAYAJIbHBIC NOKJIAAbI, C006IlI€HI/I$I,
TCCTHUPOBAHUC, CO6CCCI[OB8.HI/I$I.

CamocTrosTenbHas pa60Ta 3aHlI/ITa n mpe3cHTad  pe3yJIbTaTOB CaMOCTOATCIIBHOI'O
HCCICOOBAHUA HA 3aHATHUAX

5. O0pa3oBaresibHbIE TEXHOJIOTHU

B nemsx peanuzanuu JEKIIMOHHOTO LUKJA, TaOOPAaTOPHOM M CaMOCTOSTENbHOW paboThI
6YI[YT HCIIOJIb30BaHbI J'[I/ILIHOCTHO-OpI/IeHTI/IPOBaHHI)II\/JI, )IC?[TGHBHBIﬁ I10X0[1
T GepeHIIMPOBAHHOTO 00YUYEHHUsI ¢ MCIIOJIb30BAaHUEM METOJI0B aKTUBHOI'O U MHTEPAKTUBHOI'O
00y4eHwusI.

Jnis  oCcBOeHMs JUCHMIUIMHBI «l'€HHas MHXEHEpHs» UCIONb3YIOTCS Ppa3IUyuHbIe
oOpa3oBaTelbHbIE METOJbl W TEXHOJIOTWM JJis peanu3anuu kommereHuuil. [IpenonaBanue
JUCLUIUIMHBI TPEeyCMaTPUBAET JEKIMH, TPAKTUUECKNE 3aHATHSI, KOJUIOKBUYMBbI, TECTUPOBAHUE,
INPUMEHEHHE AKTHBHBIX W MHTEPAKTUBHBIX (OpM IMpOBEIEHUS 3aHATHH (pa300p KOHKPETHBIX
CUTyalluil) B COYETAaHHM C BHEAYAUTOPHOW paboTON C wLenbio (OPMHUPOBAHUS MU PA3BUTHUSL
npodeccuoHaNbHBIX HaBBIKOB oOydaromerocs. CamocrosiTenbHas paboTa IpeaycMaTpuBaeT
HOAroTOBKY K JieKiusaM u JIII3, mpomMexyTouHOMY KOHTPOJIIO U UTOTOBOMY HCIIBITaHUIO.

B ydeOHOM mpoliecce MIMPOKO MPUMEHSIOTCS KOMIBIOTEPHBIE TEXHOJOTHH. JIeKiuu
OPOBOJATCS B  ayAUTOPUM C HHTEPAKTUBHOM JOCKOM M  MPOEKTOPOM 0OecreyeHbl
JEMOHCTPAIlMOHHBIMM MaTepuaiaMH (3JIEKTPOHHBIMHU TPE3EHTAlUsIMU, BHUJICOPHIbMaMHU), C
MOMOIIBIO0 KOTOPBIX MOXXHO BU3YaJIH3UPOBATh U3JIaraeMblii MaTepuail.

6. @DOoH/1 OLIEHOYHBIX CPECTB AUCHMILIMHBI (MO1YJIA)

6.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEACTB MO AUcCHUIINHE «['eHHast
HHKEHePHs»

\ No \ KonTponmpyemeie pa3Ieinsl \ Kon \ O11eHOYHOE CPEICTBO
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/T (TeMBbI) AUCITUTITMHBL KOHTPOJIUPYEMO | HaUMEHOBaHHE KOJI-
1 KOMITETEHIUU BO

1 Brigenenue, VK-1; IIK-6 TectoBBIe 3aMaHUS 20
(paKIMOHUPOBAHUE U AHATTU3 Temsbl pedepaToB 1
HYKJIEMHOBBIX KHCJIOT Bonpocsr qist sk3amena | 13

2 depMeHTaTUBHBIN apceHall, YK-1; I1IK-6 TectoBble 3a1anus 10
WCIIOJIB3YEMBIN MPH Tewmsbl pedepaToB 6
KIIOHUPOBAaHUU Bompocsr mist ox3amena | 7

3 BekTops! 111 KIIOHUPOBAHUS VK-1; IIK-6 TectoBBIe 3aMaHUS 10
¢parmentos JJTHK Temsbl pedepaToB 5

Bomnpocsr qist sx3amena | 15

4 BBenenne peKOMOMHAHTHBIX VK-1; I1IK-6 TecToBBIE 3aMaHus 10
JIHK B knetku (Tpancdopmaims Tewmsbl pedepaToB 6
U TpaHcheKms) Bonpocs! 11st ak3amena | /

5 [TpuHUUIIBI CO3MaHUs VK-1; IIK-6 TecToBBIE 3aMaHUS 10
pEeNpe3eHTaTUBHBIX TEHOMHBIX Tems! pedepaToB 2
KJI0HOTEK U KioHoTeK kJIHK Bomnpocsr qis s3x3amena | 5

6 CucrteMbl SKCIpecCuu VK-1; I1IK-6 TecToBBIE 3aHaHUS 10
PEKOMOVHAHTHBIX TEHOB Tewmbl pedepaToB 4

Bomnpocs! st sx3amena | 3

7 Ammmdukarnus JJHK in vitro YK-1; I1IK-6 TectoBble 3a1anus 15

Tewmbl pedepaToB 3
Bompocser myist ox3amena | 12

8 JloCcTHKEeHHS U TIePCIIEKTUBBI VK-1; I1IK-6 TectoBBIE 3amaHUS 15
MOJICKYJIIPHO-OHOJIOTUUECKHIX Tewmsl pedepaTon 5
MOJIX0JIOB aHANIN3a TeHOMa Bompocs! mist sx3amena | 3

6.2. IlepeueHb BONMPOCOB JJIfA IK3aMeHA

Paszngen 1

1. Tlpenmer W 3amaud TEHHOW WHXXECHEPHH M €€ CBA3b C JAPYTUMH OHOJOTHYCCKUMU
mucnumHamu. (YK-1; TTK-6)

2. T'eHHas WHXEHEpPHWsI — METOJOJIOTHS, HCIIOJNB3YIOMasi YMEHHUE IOJIb30BAThCS
CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIMILTAH B TIPOPECCHOHAILHOU JIEATSILHOCTH, MIPUMEHITh METOIBI MAaTEMaTHIECKOTO
aHaJIM3a W MOJENMPOBAHUS, TEOPETUYECKOTO M OSKCIIEPHUMEHTAIbHOTO HCCIIEAOBaHUSI.
(YK-1; I[IK-6)

3. Pazgenenne PHK u JIHK nenrpudyrupoanuem B rpaauente miaotHoctH CsCl. (VK-1;
[1K-6)

4. DnextpodopeTnueckoe U XxpoMarorpapuieckoe pasaeneHne HykIenHoBbIX KucioT. (YK-
1; [IK-6)

5. Cay3zepH-OnorTHHT, npuHIUN U dtansl Metona. (YK-1; ITK-6)

6. Hozepu-OomorTunr, npuHuun u 3tamnsl Metoaa. (YK-1; TTK-6)

7. WcrepH-OnorTuHr, npuHIUm u tanbl metona. (YK-1; TTK-6)

8. Bectepu-6morTHHr, npuHIUN U 3tanbl Metoaa. (YK-1; TIK-6)

9. MmmyHOONOTTHHT, puHIMI ¥ dTanbl metona. (YK-1; ITK-6)

10. CexBenmnpoanue JJHK no meromy Coanrepa. (VK-1; HK 6)

11. CexBenuponanue JJHK no Makcamy u I'unbepry. (YK 1; T1K-6)
12. IMupocexsenuposanue JJHK. (VK-1; ITK-6)

13. Knonuposanue u cyoxnonnposanue JJHK. (YK-1; I1K-6)
Paznes 2

14. Pectpukrassbl, ux knaccudpukamnms. (YK-1; ITK-6)
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15. Pectpukrassl tuna Il — OCHOBHONM HMHCTpYMEHT IeHHOW HHKeHepuu. M3ommsomepsl,
rerepormzomepsl. (YK-1; ITK-6)

16. IHK- u PHK-nurazsr. (YK-1; I1K-6)

17. THK-3aBucumbie JTHK-momumepassr. (YK-1; TTK-6)

18. PHK-3aBucumeie JJHK-monmmepassr (0OpaTHBIE TPAHCKPHUIITA3HI).

19. THK-3aBucumsie PHK-nioaumepassl. (YK-1; ITK-6)

20. CriocoObr  monmy4enusi pexkomOunHaHTHBIX JIHK Kak CIOCOOHOCTh K peaiu3alud |
yIpaBicHHIO OnoTexHoaorndeckumu mpomeccamu. (YK-1; ITK-6)

Pa3nen 3

21. TpeboBanus, npeabsasisieMbie kK BekTopam. (YK-1; ITK-6)

22. [na3zmunbie BekTopbl. CBoMcTBa OakTepuanbHbix mwiasmul. (YK-1; [TIK-6)

23. Tlnasmusl cepuii pBR, ux ocobennoctu. (YK-1; ITK-6)

24. ITnasmuael cepuii pUC, ux ocodoennoctu. (YK-1; TIK-6)

25. TInasmunsl cepuii Bluescript, ux ocobennoctu. (YK-1; ITK-6)

26. Bextopsl Ha ocHOBe xpomocoMmsl para A. (YK-1; TTK-6)

27. Kocmuppl 1 pasmusl. (YK-1; ITK-6)

28. UckycctBenHbie xpomocombl aposokeit (Y AC-Bekropsi). (YK-1; T1K-6)

29. UckycctBenHbie xpoMocombl baktepuii (BAC-sekTopsl) (YK-1; TTK-6)

30. MckyccTBeHHBIE XpOMOCOMBI KUBOTHBIX M yenoBeka (MAC- u HAC-Betopsr). (VK-1,
[1K-6)

31. Unrerpupyromue BekTopbl. (YK-1; I1K-6)

32. Yennounsie (obunapubie) BekTopsl. (YK-1; TTK-6)

33. BekTopsl, HCTIOJIb3yeMbIe B KJIETKAX )KUBOTHBIX M pacTeHui. CeJIeKTupyeMble MapKephbl 1
TeHBI-PEIIOPTEPHI, UCTIOIb3yeMbIe MU TpaHcopmarun kieTok pactenuii. (YK-1; ITK-6)

34. Bexropsl pPCaMVCAT u Ha ocHoBe Ti-rmazmun. (YK-1; I[1K-6)

35. BexTops! 1 iepeHoca PeKOMOWHAHTHBIX T€HOB B KJIETKU KUBOTHBIX U pacTeHUH. (VK-
1; T1K-6)

Pa3zpen 4

36. [IpupoaHas 1 UCKyCCTBEHHAsi KOMIIETEHTHOCTh OakTepraibHbIX KieTok. (YK-1; ITK-6)

37. Crioco0sI Tpanchopmaruu U Tpancheknnn 6akrepuanbHbix KiaeTok. (YK-1; ITK-6)

38. Cnioco0s! BBesienus JIHK B kynbTuBHpYyeMbIe KiieTKH )KUBOTHBIX. (YK-1; TTK-6)

39. [lepeHoC TeHOB € MOMOIIIBIO BUPYCOB, KieTouHbIX penentopos. (YK-1; ITK-6)

40. TlepeHOC reHOB C MMOMOIIIBIO AJIeKTporopaiu, tazepa. (YK-1; TTK-6)

41. TTepeHOC T€HOB € TIOMOIIIBIO MUKpOHHBEKINH, jumocoM. (YK-1; TTK-6)

42. TlepeHOC TEHOB € TIOMOIIIBI0 6OMOApMPOBKH Ki1eToK Mukpouactuiamu, (YK-1; ITK-6)

Pa3zpnen 5

43. TIpuHIMIIBI CO3/IaHUS PETPE3CHTATHBHBIX T€HOMHBIX KJIOHOTeK U KioHoTeK kJIHK. (VK-
1; IIK-6)

44. Meronsl ckpunuHra KioHoTek. (YK-1; TTK-6)

45.Tlouck mocienoBaTelbHOCTEH B KIOHOTEKaxX I'€HOB C IOMOIIbIO MEUYEHBIX 30HJOB,
obpatroit Tpancisinuu. (YK-1; ITK-6)

46.Ilouck mocnenoBaTelIbHOCTEH B KIOHOTEKaX TIE€HOB C HCIOJb30BAHUEM MeETOJa
«IPOTYJIKH IO XPOMOCOME», HITH CKOJb3stiero 3ouaupoBanus. (YK-1; [TK-6)

47. MeTtoJ KIOHUPOBAHUS CIIOCOOOM «IIPBDKKOB HO Xpomocomey. (YK-1; I[1K-6)

Pa3neu 6

48. CucteMbl dKCIIPECCUU, OCHOBAaHHBIE HA KYJBTYpe KIIETOK JKUBOTHBIX. D(PPEKTUBHOCTD
cuctem skcnpeccun. (YK-1; TTK-6)

49. TIpokapuoTnyeckre OECKIETOYHbIE OETOKCUHTE3UPYIOIIUE CUCTEMbI. DYKapHOTHUECKUE
OeckieTounble OenmokcuaTesupyromme cucremsl. (YK-1; TTK-6)

50. [IpoTounsie Geckierounble OenokcuuTesupyromue cucremsl. (YK-1; I[TIK-6)

Paznes 7

51. Tpunnumme nonumepasHou nennoit peakimu (IT1P). (YK-1; ITK-6)
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52. XapakTepucTiuka KOMIIOHEHTOB monuMepa3zHoil menHoit peakmmu (ITL[P) (maTtpuia,
npaiimepsl, JIHK-3aBucumsre JIHK-omumepassr). (YK-1; ITK-6)

S53.1IIP - aHanW3 C MOCIHEAYIOIIUM PECTPUKUMOHHBIM THIPOIHU30M OOpa3yIOIIUXCS
dparmentos (ITLIP-TITAP®D). (YK-1; ITK-6)

54. Meton AC-ITLP (ARMS). (YK-1; I1K-6)

55. Merog RAPD.

56. Meton ISSR. (VK-1; T1K-6)

57. Metox AFLP. (YK-1; TIK-6)

58. Meton SSAP. (VK-1; I1K-6)

59. Meton IRAP. (YK-1; TTK-6)

60. Meron REMAP. (YK-1; T1K-6)

61. Meroxn RBIP. (YK-1; T1K-6)

62. AnprepHartuBHble criocoObl ammumpukanuu JJHK in vitro — nura3zxas nemnHas peaxius
(JILIP). (YK-1; I1K-6)

Pasznea 8

63. ®yrnpuntunr B ucciaeaoBanun JJHK-6enkoBsix B3anmopaetictuii. (YK-1; ITK-6)

64. JJHK-Mukpountisl: mpuHIUn padboTel, Mexanusm ux jaeicteus. (YK-1; ITK-6)

65. PecTpuKIIMOHHOE KapTUPOBAHKUE M MOCTPOCHUE (PU3UUECKUX KapT I'€HOB KaK pean3aius
CIOCOOHOCTH paboTaTh ¢ HAYYHO-TEXHHUYECKOW WH(POPMAIHEH, HCIIOIb30BaTh POCCUHCKHMA
U MSKTYHAPOIHBIN OMBIT B IpodeccronanbHoit aestenpaoctu. (YK-1; ITK-6)

6.3. llIkana oeHOYHBIX CPeICTB

YpoBHH Kpurtepun onennBanus OueHoyHbie

0CBOEHMA cpeiacTBa

KOMIIeTeHIH I (K0J1-BO 0aJ1J10B)

[TpoaBuHYTHII 3Haer: TecroBble 3amaHus

(75-100 6amnoB) | - OTJIUYHO  3HAeT metoabl  oBnaaenus | (31-40)

«OTJIMYIHO» CIOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJB30BaTh | Pedepar (9-10)
OCHOBHEIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JMCHUIUIMH B TPO(ECCHOHABHON AeATeIbHOCTH,
MNPUMCHATb MCETOJbI MATECMAaTUYCCKOI'O aHajiv3a U
MOJICTTUPOBAHNS, TEOPETUIECKOTO "
SKCIICPUMECHTAJIIBHOT'O HCCJICAOBAHUS,

-OCHOBHBIEC TEPMUHBI ¥ TOHATHS JUCIUILITHHBL;
YwMmeer:

OTJIMYHO YMEET TMO0JIb30BaThCsl CIIOCOOHOCTBIO K
pearn3auy U YIpaBiIeHUI0 OMOTEXHOJIOTHYECKUMHU
IpoIeCcCaMH;

Biapneer:

- OTJIMYHO BJAJICET CIIOCOOHOCTHIO HCIOJIB30BATh
3HAHMS O COBPEMEHHOI (pU3NYECKO KapTHHE MHpa,
MMPOCTPAHCTBECHHO-BPCMCHHBIX  3aKOHOMCPHOCTAX,
CTPOCHUU BEILIECTBA TSt TOHMMaHHUS
OKPYKAIOILIEr0 MUApa U SIBJICHUN TPUPOLIBL;

- cocoOHOCTBIO PabOTaTh C HAYYHO-TEXHUUECKOM

uH(pOpMalnen, HWCIOJIb30BaTh  POCCHHCKUN |
MEXKIYHAPOAHBI OMBIT B  MpodeCCHOHATBEHON
JIEATEITLHOCTH.

Bormpocst JUIS
sk3ameHa  (35-50)
0asoB
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bazoerii (50 -74
Oamma) —
«XOPOIIIOY

3HaerT:

- Xopor1o 3HAET METO/IbI OBJIaICHU
CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(EeCCHOHATBHON JEATEIBHOCTH,
MPUMEHSATh METOIbl MAaTeMAaTUYECKOTO aHaM3a U
MOJICITUPOBAHMS, TEOPETUYECKOTO u
AKCIIEPUMEHTAIBHOTO UCCIIE0BAHNUS,

VYmeer:

-XOpOIIIO YMEET TMOJbh30BATECS CIOCOOHOCTBIO K
pealM3aluy U YIpaBIECHUI0 OMOTEXHOJOTUIECKIMH
polLeccamy,

Bnaneer:

- XOpOILIO BJIAJEET CIOCOOHOCTHIO HCIOJIb30BATh
3HAHMSI O COBPEMEHHOW (PU3UYECKOM KapTUHE MHUPa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX,
CTPOCHUHU BeEIleCTBA JIE| IIOHMMAaHHS
OKPY’KAFOIIIEr0 MUPA U SIBIICHUH TPUPOJIBI;

- XOpOIIO BIAJECET CIOCOOHOCTBIO paboTaTh C
HAYYHO-TEXHHUYECKOW MH(OpMaLueil, uCIoIb30BaTh
POCCHMCKMII M MEXAYHapOOHBIA  ONBIT B
npodeccrnoHaIbHON 1eSATeIhHOCTH.

TecToBBIE 3amaHus
(21-30)

Pedepar (7-10)
Bompocst JUIsL
sKk3amMeHa (22-34)

[ToporoBsbiii
(35 - 49 Gamnos)

«3BayTCHO»

3HaerT:

- Y/IOBICTBOPUTEIIEHO 3HACT METOJBI OBJIAJICHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIL30BaTh
OCHOBHEIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLMIUIMH B MPO(EeCCHOHATBHON JeSITEeIbHOCTH,
MPUMEHSATh METOJbl MAaTEeMAaTHYCCKOTO aHAIM3a U

MOJICIIUPOBAHMS, TEOPETUYECKOTO u
E)KCHCpI/IMeHTaJH)HOFO HCCJICIOBAHM,

YMmeer:

- YIOBJICTBOPUTEIBHO  YMEET  IOJb30BaThCS

CMOCOOHOCTBIO K pealu3allid M YIPaBJIEHUIO
OMOTEXHOJIOTMUECKUMHU MTPOLIECCAMU;

Biapneer:

- YJOBJETBOPUTENILHO BIIAJEET CIIOCOOHOCTBIO
UCIOJIb30BaTh 3HAHUS O COBPEMEHHON (U3NYecKon
KapTUHE  MHpa, IPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHMHM  BEUIeCTBA  JUIA
MIOHMMAaHUSA OKPYKAIOLIETO MHpa U SBJICHUU
IIPUPOBL;

- YIOBJIETBOPHUTEIBHO BIAJECET CIIOCOOHOCTHIO
paboTate ¢ Hay4HO-TEXHMYECKOW HWH(opMalueH,
UCIIOJIb30BaTh POCCUMCKUM M MEKIYyHApOIHBIN
OTIBIT B IPOECCHOHATILHON I€ATEIbHOCTH.

TectoBble 3amaHUs
(11-20)

Pedepar (5-8)
Bormpocsr T
sk3amena (19-21)
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Huzknit He 3naer: TecToBBIE 3amaHus

(1OTIOpOTOBBINA) METOJIbI OBJIAZICHUS CITOCOOHOCTBIO M ToTOBHOCTHIO | (0-10)
(KoMIIeTeHIIUS HE | CMOJIb30BaTh OCHOBHBIC 3akoHbI | Pedepat(0-6)
chopMUpOBaHa) | €CTECTBEHHOHAYYHBIX JUCIUTLTAH B | Bompockl VIS
(MmenHee 35 | npodeccHOHATBHON  JEATEIBHOCTH, MPUMEHATH | 9k3amena — (0-18)
0amIoB) — «HE | METOJBI MaTeMaTHYeCcKOro aHaM3a u
3a4TCHOY MO/JICITUPOBAHHS, TEOPETUIECKOTO "
AKCIEPUMEHTATLHOTO UCCIICIOBAHNUS;
He ymeer:

- TIOJIb30BATHCSl CIIOCOOHOCTBIO K peau3aluud U
YIIPaBJICHUIO OMOTEXHOJIOINYECKUMH IIPOLIECCAMH;
He Bnaneer:

- CIIOCOOHOCTBIO  WCHOJb30BaTh 3HAHUA O
COBpEeMEHHOW  (U3MUECKOW  KapTUHE  MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX,
CTPOCHHUH BELIECTBA I E: MIOHUMAaHUS
OKPY>KaOILEro MUPa U SIBIICHUI IPUPOJIBI;

- CIOCOOHOCTBIO paboTaTh ¢ HAYyYHO-TEXHUUYECKOU
uHpopMalyel, HCIOJIb30BaTh  POCCUHCKUN U
MEXAYHAPOAHBIH ONBIT B  MpOodecCuoHaNbHON
JIESITEIIbHOCTH. .

Bce KOMIUIEKTBI OLEHOYHBIX CPEACTB (KOHTPOJIBHO-M3MEPUTEIBHBIX MAaTEpHUasoB),
HEOOXOIMMBIX ISl OLIEHKM 3HAHWW, YMEHHMH, HaBBIKOB W (WJIM) ONbBITa JESTEIHHOCTH,
XapaKTepU3YIOIKe ATanbl (OPMHUPOBAHUS KOMIETECHIIMI B IMPOIECCE OCBOCHUS TUCIUILIMHBI
(Momynst) MOXPOOHO TPENCTaBICHBI B JOKyMEHTe «DOHJI OIEHOYHBIX CPEICTB AWCIHMILTHHBI
(Momyst)».

7. YdeOHO-MeTOAMYecKOe U HHMOpPMAIMOHHOE ofecnevyeHHe TUCHUILUIUHBI
(MmonyJist) «I'eHHAsI HHIKEHEPUSD)

7.1. OcHoBHas yueOHas1 JuTeparypa:
1 VYMKJ mno mucuumnuue «['eHHas WHXEHEpHUs» Ui OOydYaloIIMXCs 10 TporpaMmme
OakanmaBpuaTa OYHOM, 3a04YHOM W AMCTAHIMOHHON (QOpMBI 00ydeHHUs MO  HalpaBJICHUIO

noarotoBku : 19.03.01- buorexnonorus. Muuypunck- Haykorpang P®, Muuypunckuii I'AY,
2025.

7.2 JonosHuTeIbHAS y4ueOHas JUTeparypa:

1. Buorexuomoruss YueOouwk / I'pssueBa T.H., Pyban E.A., Tuxono W.B. mox pen.
E.C.Boponwuna.- CII6.: THOP/I, 2008.- 704 c.

2. IlpakTMKyM 1O T€HETHYECKOW MWHXXEHEpUH U MOJEKYJIIpHOW OUONOrMM pacTeHUi
[DnexkTpoHHBIN pecypc] : yuebHoe mocodbue / E.C. I'Bo3aeBa [u ap.]. — DnekTpoH. maH. —
Tomck : TT'Y, 2012. — 96 ¢. — Pexwum goctyna: https://e.lanbook.com/book/44893.

3. Slkynos, T. P. Monekynspnas 6uorexnonorus : yueonuk / T. P. Skynos, T. X. ®auzos. — 2-
e m3a., crep. — Cankr-Ilerepoypr : Jlans, 2020. — 160 ¢. — ISBN 978-5-8114-5820-2. —
Texkcr: onexTpoHHsbld / Jlanb :  2nekTpoHHO-OMOIMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/145846. — Pexxum mocTyma: i aBTOPH3. MOJIB30BATEIEH.

7.3. MeTogu4ecKkue yKa3aHusl M0 OCBOCHUIO JUCIHUILIUHBI
1. VYMKJI no naucuuminuHe «['eHHas HMHXEHepHs» i OOydaromMxcsi IO Iporpamme
OakanmaBpuaTa OYHOW, 3a0YHOM W JUCTAHIIMOHHOW (OpMBI OOyUYEHHUS MO HANPABJICHHIO:
19.03.01- buotexnonorus. Muuypunck- Haykorpag P®, Muuypunckuii 'AY, 2025.
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7.4. UndpopmanmoHHbie M HUPPOBBIEC TEXHOJIOTHH (IIPOrPaMMHOE
o0ecreyeHmne, COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl JAHHBIX U

I/IH(l)OpMaIII/IOHHLIe ClipaBOYHbIC CI/ICTeMbl)

VYyebHast aucuMIUIMHA (MOAYNB) TPEAyCMAaTPUBAET OCBOCHHE HWH(POPMALMOHHBIX |
IU(POBBIX TeXHONOIU. Peanu3anus nudpoBbIX TEXHOJIOTUI B 00pa30BaTEIbHOM IPOCTPAHCTBE
SBISICTCS OJHOW W3 BAXKHEHIIMX weneld oO0pa3oBaHUs, Iarolieil BO3MOXXHOCTb DPa3BHBATh
KOHKYPEHTOCIIOCOOHbBIE KauecTBa OO0Y4YarolMXCs Kak OyqyHIMX BbICOKOKBAJIU(HUIIMPOBAHHBIX
CIELIUAJIACTOB.

[{udpoBbie TEXHOJIOIUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()(HEKTUBHOrO peLIeHUs
3a7a4  NMpo¢)eCCHOHAIBHOIO0, COLUAIBHOTO, JIMYHOCTHOIO XapakTepa C HCIOJIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTMH. OcBoeHHE LUPPOBBIX TEXHOJIOTUH B
paMKax JaHHOW JUCHMIUIMHBI (MOAYJSA) OPHEHTHUPOBAHO HA CIIOCOOHOCTH O€30MacHO U
Ha/JIekaluM  o0pa3oM MoJy4yaTb JOCTYH, YIpaBiATh, MHTErPUPOBATH, OOMEHUBATHCS,
OLICHUBATh W CO3JaBaTh HWH(POPMAIMIO C TOMOUIbI0 HHU(POBBIX YCTPOMCTB U CETEBBIX
TexHosoruil. GopmupoBanue UPPOBON KOMIETEHTHOCTH MpeAronaraeT padoTy ¢ JaHHBIMH,
BJIa/ICHNE UHCTPYMEHTAMHU U1l KOMMYHHMKAIMH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CeTeBas aieKkTpoHHasT OMOINOTEKA)

2. basza maHHBIX 31eKTpOHHBIX HHPOopMannoHHBIX pecypcoB ®T'BHY IHHCXB (morosop
Mo 0o0ecmeueHuIo JoCTyna K AJIeKTpPOHHBIM HHpopManmoHHbM pecypcam PI'BHY IMHCXb
yepes repmuHal yaanennoro goctymna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTponHas OubnuoreyHas cucreMa «HarumonaneHbli 1M poBoit pecypc «PykoHT»:
Komnekmun «ba3ossiii MaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe yCIyT 10 NpeA0CTaBICHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnexrponHoe usaarenscTo KOPAMTy (https://urait.ru/) (ToroBop Ha OKa3aHHe
yCIyTr TO MPEJOCTaBIEHUIO AocTyna kK obOpaszoBarenbHOM minaTthopme OOO «DnekTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OMOmMoTeuHast cuctemMa «Bepnaackuity  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIOIB30BaHE Mpou3BeaeHu oT 26.03.2020 Ne 14/20/25)

6. baza manaeix HOB «HarmonanbHas snekrpoHHas Oubnmoreka» (https://rusneb.ru/)
(moroBop o nmoaxmrodeHuu k HOb u npenocrasnennn noctymna k oobektam HOb ot 02.02.2024
Ne 101/HOb/4712-1m)

7. CornamieHve 0 COTPYAHHYECTBE MO OKa3aHUIO OMOIMOTEYHO-MH(OPMALMOHHBIX U
COLMOKYJIBTYPHBIX YCIYT IOJIb30BaTeNsIM YHHUBEPCUTETa W3 YHWCJIa MHBAIMJOB IO 3PEHHIO,
CJIa0OBUISIINX, WHBAJIHIOB JAPYTHX KATETOPHHA C OTpaHMYEHHBIM JOCTYIIOM K HH(OpMAaIIHH,
JUI, UMEIONINX TPYAHOCTH ¢ ureHueM mockoneyaTtHoro tekcta TOI'BYK «TamboBckas
obnacTHas YHUBEpCaIbHas Hay4Has oubmmoTeKa WM. A.C. [Tymkunay»
(https://www.tambovlib.ru) (cornamenue o corpyanuuectse ot 16.09.2021 Ne 6/H)

7.4.2. UudopmManuoHHbIE CIPABOYHBbIE CUCTEMBI
1. CripaBounas mpaBoBasi cucreMa Koncynerantllmoc (10roBOp MOCTaBKH, aganTaliid |
COIPOBOKIEHUA K3eMIuIApoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnekTpoHHBIN mnepuoanueckuil cnpaBoyHuk «Cucrema I'APAHT» (moroBop Ha
YCIYTH 10 conpoBoxieHu0 oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpeMeHHbIe podeccuoHabHbIEe 0a3bl JaHHBIX
1. ba3za [aHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB MH(OPMAIIMOHHO-00pa30BaTeNIbHON
nporpammel «Pocmeron» (moroop ot 05.09.2024 Ne 512/2024)
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

2. baza nannbix Hayunoii snextponHoit Oubmmorexku eLIBRARY.RU — poccuiickuit
UH(POPMALMOHHO-aHAIUTUYECKUI TOopTan B O00JacTH HAyKH, TEXHOJOIMM, MEAHWLUHBl U
obpazoBanus - https://elibrary.ru/

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

4. OrtkpeiTeie JanHble DegepasbHOM CIyXKObI TOCYAAPCTBEHHOM CTATUCTUKH -
https://rosstat.gov.ru/opendata

7.4.4. J/InlieH3M0HHOE ¥ CBOOOIHO PACIPOCTPaHsieMOe IPOrPaAMMHOE
o0ecrneyeHune, B TOM YHUCJIE 0T€4eCTBEHHOT 0 MPOM3BOACTBA

Haumenosan Pa3zpabo Hoctyn Cchblnka Ha PexBusuTel
ue Tyuk [10 HOCTh Enunelii peectp MOATBEPKAAIOLLETO
(nmpaBooGnanare | (JMLEH3MOHHOE, POCCHHCKHX JOKyMeHTa (1pu
JTb) CBOOOIHO nporpamm st OBM HaJMY1H)
pacupoctpansiem | u BJ] (mpu Hammanm)
oe)
Microsoft Microso JIunens - JluneHsus
Windows, ft Corporation HOHHOE ot 04.06.2015 Ne
Office 65291651 cpox
Professional JEUCTBHS: OECCPOUHO
AHTHUBUPYCHO AO JIuuens https://reestr. Cy0unureH3u
€ MPOTrpaMMHOe «JIabopartopus HMOHHOE digital.gov.ru/reestr/3 OHHBIIT JOrOBOP €
obecrieueHne Kacniepckoro» 66574/?sphrase_id=4 | OOO «CodTrekc» ot
Kaspersky Endpoint (Poccust 15165 09.12.2024 Ne 6/H,
Security ams OusHeca ) CPOK JCHCTBHUS: €
09.12.2024 o
09.12.2025
MoitOduc 000 JIutens https://reestr. Kontpakr ¢
CraHJapTHBIH - «HoBsbie MOHHOE digital.gov.ru/reestr/3 000 «Pybuxon»
OducHbrit 00J1aYHbBIC 01631/?sphrase_id=2 oT
MaKeT I PaboTHI C TEXHOJOTUN» 698444 24.04.2019 Ne
JOKYMEHTaMHU (Poccust) 03641000008190000
U TI0YTOMH 12
(myoffice.ru) CPOK JICUCTBUS:
O6eccpoyHO
OducHbrit AO Jlunens https://reestr. KonTpakr ¢
MaKer «P7» HOHHOE digital.gov.ru/reestr/3 000 «Codrekc»
«PT7-Oducy 06668/?sphrase_id=4 oT
(meckromHast 435041 24.10.2023 Ne
BEpCHs) 03641000008230000
07
CPOK JEHCTBUSL:
OeccpoyHO
OrmnepannoHHa 000 Jlunens https://reestr. KonTpakr ¢
I cUCTEMA «AJIBT "Bazanbt HOHHOE digital.gov.ru/reestr/3 000 «Codrerc»
O6paszoBanue» cBOOOIHOE 03262/?sphrase_id=4 oT
MIPOrpaMMHOE 435015 24.10.2023 Ne
obecnieuenue” 03641000008230000
07
CPOK JIEHCTBUSL:
OeccpoyHO
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IIporpammua
sI CHCTEMa IS
0oOHapyKEeHU

TEKCTOBBIX
3alMCTBOBaHUH B
Y4IeOHBIX U HAyIHBIX
paborax
«AnTtunnaruar BY3»
(https://docs.antiplagia
us.ru)

AO
«AHTHIITIArHAT)
(Poccwst)

JIunens
HOHHOE

https://reestr.

digital.gov.ru/reestr/3

03350/?sphrase_id=2
698186

JIntieH3noHH
b1t morosop ¢ AO
«AHTHILIATHAT» OT
23.05.2024 Ne 8151,
CPOK JIEHCTBHUS: C
23.05.2024 mo
22.05.2025

Acrobat
Reader
- IPOCMOTP
nokymeHToB PDF,
Djvu

Adobe Csobon -
Systems HO
pacmpocTpaHsieM

(6]&

Foxit Reader
- IPOCMOTP
nokymeHntoB PDF,
Djvu

Foxit Ceobon -
Corporation HO
pacnpocTpassiemM

(6]

7.4.5. Pecypcbl HHpOPMALTMOHHO-TEJIEKOMMYHMKAMOHHOM ceTH « AHTEepHET»
2. CDTOwiki: 6a3a 3nanwmii o udpoBoi Tpancopmaruu https://cdto.wiki/

NN E

3. Pexxum nmocryma:.garant.ru - cnpaBouno-mpaBoBasi cucrema «I"”APAHT»

4, Pexum A0CTYyIa: www.consultant.ru - CIIpaBOYHO-IIpaBOBasA CHCTCMa ((KOHCYJ'IBT&HT

Tlmroc»

7.4.6. HudpoBble HHCTPYMEHTbI, IPUMEHsIeMble B 00Pa30BaTeJILHOM

npoiecce

LMS-miardpopma Moodle

Bupryansnas nocka Mupo: miro.com

BupryansHas nocka SBoardhttps://sboard.online

Bupryansnas nocka Padlet: https://ru.padlet.com

Ob6naunsle cepBucsl: Anaexc./luck, O6nako Mail.ru

Cepsucol onpocos: Suaexc @opmel, MyQuiz

Cepaucel BuaeocBs3u: Suaekc tenemoct, \Webinar.ru

CepBuc coBMmecTHOM paOoThl Hajx mpoekTtamMu s HeOospmmx rpynm Trello
http://www.trello.com

7.4.7. lIlndpoBbie TEXHOJOIMH, IPUMEHsAEMbIE IIPH U3YYCHUHU JUCHMILIHHbBI

[MudpoBble TEXHOJIOTUN Bunel yueOHoi paboTHI, dopmMupyemble NJAK
BBINOJIHSIEMbIE C TPUMEHEHHEM KOMIIETEHIH
1M (POBON TEXHOJIOTHH

1. | O6maunsle TexHOIOTHH | Jlekuu VK-1 N1 vy
CamocrosTenbHas paboTa

N/B3vyk1

2. | bonblive nqaHHBIE Jlexuuu VK-1 N1y
CamocrosTenbHas paboTa

N3 vk-1

8. MarepuajibHO-TeXHHYECKOEe 0O0ecnevYeHne QU CIUIIIHHbI
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https://ru.wikipedia.org/wiki/Adobe_Systems
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
https://cdto.wiki/
http://www.garant.ru/

YuebOnas
ayIUTOpUs
MPOBEICHUS
3aHATHI
JIEKITUOHHOTI'O THUIIa
(r.  MwuuypuHCK,

yiL.

s

1. XKanto3u TOpu3OHTAIbHBIE HA TPU OKHA

(uHB. No 2101065486)
2.  HWatepaktuBHas gocka  (uWHB.  Ne
2101040205)

3. CuctemHBIi KOMIUIEKT: Tporeccop Intel
Original LGA 1150, Bentunstop Deepcool
THETA 21, wmarepunckas mara ASUS

1. Microsoft Windows 7
(nmuuens3uss ot 31.12.2013 Ne
49413124, 0eccpovHo).
2. Microsoft Office 2010
(muuens3us ot 04.06.2015 Ne
65291658, 6eccpouHo).

Wureprnanuoannsn | H81M-K<S-1150 iH, mamsate DDR3 4 Gd,
ast, gom Ne 101, | »xkectkuii muck 500 Gb, xopmyc MAXcase
2/32) H4403, 6510k nuranus Aerocool 350W ( uHB.
Ne 21013400740)
4. IIpoexrop Viewsonic PJD6243 DLP 3200
lumens XGA  3000:1 HDMI 3D
5. Ha6ops1 JIEMOHCTPALIMOHHOTO
000pyI0BaHUs u y4eOHO-HAT IS THBIX
OCOOHIA.
YuebHas 1. Cymuneabiii mkap CM 50/250-500-IIIC | 1. Microsoft  Windows 7
ayAUTOpHUs Juist | (mHB.Ne 41013401713) | (muuen3ust ot 31.12.2013 Ne
MIPOBEICHUS 2. Becwr anextponnsie  (mHB.Ne2101040151) | 49413124, 0eccpovHo).
3aHATHI 3. Kamepa KBY-1 CIIY wmox 9001 |2. Microsoft Office 2010
CEMHHApPCKOIo OaktepuniuaHas  ynbrpaduoneroBas st | (muneHsus ot 04.06.2015 Neo
TUIA, TPYINIOBBIX | XPaHEHUSI CTEPUIIbHBIX MHCTPYMEHTOB (MHB. | 65291658, 6eccpouHo).
u Ne 21013600786)
uaauBuaAyanbHbIX | 4. KomOonarpesarenr UT- 4100 ULAB
KOHCYJIbTALIUH, (500M1+450 rpan) (unB.Ne 21013600787)
TEKYIIETO 5. VYnpTpasBykoBas ~ Moiika  (BaHHA)
KOHTPOJIS u | Uitciean-3 DT (3 a) (uaB.Ne 21013600791)
MIPOMEKYTOUHOMN 6. Jlocka kmaccHas (mHB.Ne 41013602279)
aTTecTaluu 7. Kpecno opucnoe AV 204 PL MK TkaHb
(Yuebnas (uHB.Neo 41013602313)
nabopaTopus 8. Mukpockon wmeauuuHCKU 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. Hacrennsiii  skpan Lumien Master
Picture 220-220 cm (uuB.Ne 41013401708)
10. Ipubop nmns usmepenus (HI 2215-2
Mukponpoueccopusiii pH/ C - merp ¢

ABTOMAaTUYECKOU KaITuOpOBKOM 51
aBTOTEPMOKOMIIEHCAIHEH ) (uHB.Ne
41013401712)

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

12. Cucremnnii komruiekT: IIporeccop Intel
Original LGA 1155, BEHTUJISITOD,

MaTepHHCKas TuIaTa, NaMsTh, )KECTKHH JHCK,
BUJICOKApTa, MOHUTOP, YCTPOWCTBO JJIs
YTEHUsI KapT TMaMsITH, MPHUBOMA, KOPITYC,
kinaBuatypa, Mbiub (MHB.Ne 41013401698)
13. Cron nabopaTOpHBI XHUMHYECKHUH
(1200x600x750) cTojemH. TUIACTUK/KapKac
an. mnpodmns  (ueB.Ne 41013602351,
41013602350, 41013602336, 41013602335,
41013602334, 41013602333, 41013602332,
41013602331, 4103602330, 41013602329,
41013602328, 41013602327, 41013602326,
41013602325, 41013602324, 41013602323,
41013602322)
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Pabouas mporpamma aucHUIUIMHBI «l'€HHAas MHXXEHEPHUs» COCTAaBJICHAa B COOTBETCTBHH C
tpeboBanusiMu ®PI'OC BO mo wampasnenuto noarotoBku 19.03.01 buortexnomnorus (ypoBeHb

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

ABTOp: KaHIUJAT C.-X. HAYK, JOICHT Kadeapsl OMOTEXHOIOTHH, CEICKIIMA U CEMEHOBOJICTBA
c.-X. KynbTyp benocoxos @.I'.

PeniensenT: kaHAMmaT C.-X. HayK, JOUEHT Kadenpsl NaHAMA(THON apXUTEKTYPHI,
3emiieycTporicTBa u kagactpoB ['youn A.C.

IIpoepamma pazpabomarna 6 coomeemcmauu ¢ mpebosanusimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acedaHud Kadeapbl cagoBOACTBA, OMOTEXHOJOTHHA W
CEJIEKIIMM CEMEHOBOJCTBA CEIbCKOXO3SHUCTBEHHBIX KYIbTYp (mpoTokon Ne 9 ot «18» ampens
2022 r.)

[IporpaMmMa  paccMoTpeHa  Ha  3acelaHUU  Y4eOHO-METOAMYECKOH  KOMUCCHH
[TnonooBomHoro uxHcturyra uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 or
«18» ampenst 2022 1.)

[IporpamMmMa yTBepk/I€Ha pelieHHEeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETA
poTokoa Ne ot «21» anpens 2022 r.

IIpoepamma paspabomana 6 coomeemcmsuu ¢ mpedosanusimu ©@IOC BO

[Iporpamma paccMoTpeHa Ha 3aceqaHud Kadeapbl CagoBOACTBA, OMOTEXHOJOTHH U
CEJIEKIINH CeIbCKOXO03iCTBEHHBIX KyNbTyp (poTokon Ne 11 ot 13 utons 2023 r.).

[IporpamMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKOH KOMHUCCUU HMHCTUTYTA
(byHaaMEHTaNbHBIX M MPUKIAIHBIX arpobuorexHonoruit um. M.B. Muuypuna MuuypuHCKOro
I'AY (npotokon Ne 11 ot 19 utons 2023 r.).

IIporpamma yTBepxk/ieHa Ha 3acellaHMM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
(mpotokon Ne 10 ot 22 urons 2023 1.).

IIpoepamma paspabomana ¢ coomeemcmeuu ¢ mpevoganusmu @I OC BO

IIporpamma paccMoTpeHa Ha 3aceJaHuM Kadeapbl CaJOBOACTBA, OMOTEXHOJIOTMH U
CEJIEKLIUH CEIbCKOX03MCTBEHHBIX KyNIbTYp (mpoTokos Ne 11 ot 3 mast 2024 1.).

IIporpamma paccMOTpeHa Ha 3acellaHuM y4eOHO-METOJUYECKOM KOMHMCCUM WHCTUTYTa
(byHAaMEHTaNbHBIX U MPUKIAAHBIX arpoouorexHosnoruii um. U.B. Muuypuna MuuypuHcKkoro
I'AY (npotokon Ne 10 ot 20 mas 2024 r.).

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
(mpotokon Ne 10 ot 23 mas 2024 r.).

IIpoepamma pazpabomana 6 coomeemcmeuu ¢ mpebosarusimu PI'OC BO

IIporpamma paccMoTpeHa Ha 3aceaHMM Kadeapbl CaJoBOACTBA, OMOTEXHOJOTMHA W
CEJIEKIIUHU CEITbCKOXO03AMCTBEHHBIX KYIbTYp, MpoTokos Ne 10 ot 08 anpenst 2025 r.

[Iporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOIUYECKOM KOMMCCHUM WHCTUTYTA
(dbyHIaMEHTaIbHBIX W MPUKIATHBIX arpoOuorexHosoruii um. M.B. Muuypuna MuuypuHckoro
['AY (npotokon Ne 8 ot 21 anpens 2025 ).

[Iporpamma yTBep)kIeHa Ha 3acelaHUU Y4eOHO-METOAWYECKOrO COBeTa YHHBEpPCHUTETa
(mpotokoxn Ne 8 ot 23 anpens 2025 1.).
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OpuruHan JOKyMEHTa XpaHUTCs Ha Kadeape cagoBOJCTBA, OMOTEXHOJIOTHIMA
U CEJICKIIUU CEIbCKOXO03SUCTBEHHBIX KYIbTYP
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