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1. llesiu ocBOeHMSI AMCHUILIAHBI (MOAYJIs1)

LensiMu  OCBOEHHUS JUCUUIUIMHBI (monynsi) «['eHHast WHXKEHEpUS» SIBISIETCS:
(dopmupoBaHue y 00yUJaIOIIMXCS TEOPETUUECKUX MPEICTABICHUI 00 OCHOBHBIX METO/IaX T€HHOM
WHXXEHEpUU y BUPYCOB, (aroB, Mpo- U IYKApPHOT, B TOM YHCIE U CEIbCKOXO3HCTBEHHBIX
pacTeHMii; IIEMEHTAPHBIX HABBIKOB TOCTAHOBKU TE€HHO-MH)KEHEPHOTO AKCIIEPUMEHTa B XOJe
MPAKTUYECKHUX 3aHSATHUI.

3anaumu:

- MO3HAKOMHUTH  OOyYarolmMXcs C OCHOBHBIMH (pepMEeHTaMH, BEKTOpamH,
UCTIOJIb3YEMBIMU B KAUYECTBE HHCTPYMEHTOB '€HHOW WHIKEHEPUH;

- JIaTh TPEICTaBICHHE 00 OCHOBHBIX METOJAX, NMPUMEHSIEMBIX IJIi MOCTAHOBKH
TeHHO-UH)XCHEPHBIX 3KCIICPUMEHTOB;

- HAy4yuTh  OOYy4YalOIIMXCS ~ AHAIM3UPOBAThH  COBPEMEHHbIE  JaHHbIE 00
UCTIOJIb30BAaHUM METOJIOB TE€HHOW WHXKEHEpUH [UIl CO3JaHHs TPAHCTEHHBIX pPACTEHUH C
MOJIE3HBIMU CBOMCTBAMU.

- dbopMHpPOBATH YMEHHE CaMOCTOSATEIBHO OCYIIECTBISATH cOOp, 00paboTKy,
MHTEPIIPETALMIO OMOTOTHUECKON HH(GOPMAIIMK Ui PEIICHNUS HAYYHbIX U MPAaKTUYECKUX 33124 B
o0yacT! ISl pemIeHUs] HAaydHBIX M TMPAKTHYECKHX 3a7ad B OOJIACTH TEHHON WHXCHEPHH,
HEOOXOAUMBIX U1 P PEKTHUBHOH U IesieHanpaBIeHHON MPO(ECCHOHATBHOMN NeSTETHHOCTH.

2. MecTo JMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMbI

JucuunnuHa «['eHHas HHXXEHepus» BXOAUT B cocTaB bioka 1 «/lucuuniauasl (Momyin)»
U ortHocuTcs K Yactu, ¢opMupyeMoll y4aCTHMKAMH OOpa30BaTENbHBIX OTHOLICHUM
BapuatuBHoi yactu b1.B.06

BxonHble 3HaHWS, YMEHHS W HaBBIKH, HEOOXOAMMBIC Ui M3YYEHHs TaHHOTO Kypca,
dopMupyrorcss B mporecce Hu3ydeHus gucnuiuinH: «OOmas M HeopraHudeckas XHMHS,
«Oprannyeckast xumus», «OcHOBbI OnoxuMuM», «OOwas OHONOTHS U MUKPOOHOIOTHSY,
«OCHOBBI MOJIEKYJISIPHON OHOJIOTHI.

JlaHHas AUCLUIUIMHA B3aMMOCBs3aHAa C TaKOW AMCHMIUIMHAMH Kak: «TpaHcreHHbIe
9YKapUOTHYECKHE OpraHu3Mel», «I'eHeTnka», «OCHOBBI OMOTEXHOJIIOTHM» | HEOOXoanma st
YCHEIIHOTO MPOXOXkIEHHs MPOU3BOJACTBEHHOH NPAKTUKKM HAy4YHO-HUCCIENO0BATENbCKas padorTa,
noaroroBku k ['MA.

3. [lnanupyemble pe3yabTaThl 00y4eHUs MO TUCIHUIJIMHE, COOTHECEHHBIE ¢

IUVIAHUPYEMbIMHU Pe3yJdbTATAMM OCBOCHHS 00pa30BaTeIbHOM POrpaMMbl
B pesynbrate M3y4eHHs MMCHMIUIMHBI OOYYArOIIMICS TOJDKEH YCBOMTH TPYIOBbIe (DYHKINH B
COOTBETCTBMU € TpodeccroHatbHbiM cranmaprom 26.008 CrenuamucT- TEXHOJIOr B 00JacTH
MPUPOTOOXPAHHBIX (DKOJIOrMUecKUX )OMOTEXHOJOTUHM YTBEp)KIEH INpuKa3oM MuHHCTEpCTBa
TpyZAa U colranbHOi 3amuThl PO ot 21 nexabps 2015 roma Ne 1046 H)

O00011eHHBIE

TPYAOBBIE Tpynossie pynkiuu (TD) BriOpannsie Tpynossle aevicteus (T/1)
byskimn (OTO)

MoHuTOpUHT OcymecTBiienne AHanu3 pe3ysbTaToOB HCCIIEI0BAaHUI
COCTOSIHUS 9KOJIOTUYECKON OLIGHKH | IPUPOJIHBIX 00Pa3IOB

OKpY’Karollen COCTOSIHMSL  IIOJHA30pPHBIX

cpensl C | TEppUTOPHUI u

IIPUMEHEHUEM | BO3MOKHOCTU IPUMEHEHUs

MPUPOJOOXPAHH | HA HUX NPHUPOJOOXPAHHBIX

BIX 6uotexnonoruii A/01.6




OMOTEXHOIOT I
A

OneHka pucka u
OCYIIECTBIICHUE Mep
PO UIAKTUKH
BO3HUKHOBEHMS 04aroB
BpEIHBIX OPraHU3MOB Ha
TO/THAI30PHBIX
TEPPUTOPHUSIX c
MIPUMECHCHHEM

MIPUPOIOOX PAHHBIX

ouorexuonoruit A/02.6

PazpaboTka peectpa
[PUPOAHBIX
OITaCHOCTH,
MOJTHAI30PHBIX TEPPUTOPHSIX

¢bakxTopoB
HPOSIBIISIOIINX CSI

AHTPOIOTEHHBIX U
3KOJIOTUUECKOU

Ha

[Ipouiecc u3yueHus: AUCUUILINHBI (MOYJIs) HAMIPABICHO HAa (JOPMUPOBAHUE CIEAYIOLTUX

KOMIIETEHIIUN:

YK-1. CnocobeH oCyIIecTBIATh MOUCK, KPUTHUECKUN aHAIU3 M CHHTE3 HH(OpMaluu,
IPUMEHSITh CUCTEMHBIN TIOJIXOJ IJIs1 pPELIEHUSI TIOCTABJIEHHBIX 3314
I1IK-6 - CnocoGeH npoBOANUTH OaKTEpPUOIOrMYECKHE, TOKCUKOJIIOTHUECKHE HCCIIEA0BaHUs
INPUPOJHBIX 00pa3lOB, TEXHUYECKUX CPEJICTB M TEXHOJIOTMYECKUX IIPOLIECCOB C YYETOM
HKOJIOTMYECKUX MOCIIEICTBUI X IPUMEHEHUS

Kon u Kpurepun onieHnBaHus pe3yabTaToOB 00ydeHUS
HanMEHOBaHNE Kon u HISKH
YHUBEpCAIbHOM HaMEHOBAHHE (HoTIOpOroBHIH,
KOMIETCHITNH WHIMKATOpa KOMIIETEHIIUS HE N .
MIOPOTOBBIHI 06a30BbIi .
JIOCTHKEHUSI chopMupoBaHa) NPOJBUHYTHIN
YHUBEPCAJIbHBIX
KOMITETEHIUI

Kateropus yauBepcabHbIX KOMIETeHINH - CHCTEMHOE M KPHTHYECKOE MBIIIIICHHE

VYK-1. Cnocoben | U-1yx1 — | He amammsmpyet | Crnabo B nocrarounoii | Ha BBICOKOM

OCYIIECTBIISTH AHanmupyer MIOCTABJICHHYIO aHATM3UPYET CTETICHN ypOBHE

TIOUCK, MOCTaBJIEHHYIO 3ajady, BBLAEIAS | TIOCTABICHHYIO | aHAIN3UPYET aHAIM3UPYET

KPUTHUYECKHUN 3ajady, BBLIENAS | ee 6azoBble | 3amady, MIOCTaBJIEHHYIO MIOCTABJICHHYIO

aHanM3 M CHHTE3 | ee 6a30Bble | COCTaBIISIONINE, BBIJICTISIS ee | 3agady, BbLIENSA | 3a/ady,

nHdopmanny, COCTaBJIAIONINE, OCYIIECTBIISIET 6azoBble ee 6a30Bble | BBIAEISA ee

MIPUMEHSITh OCYIIECTBIISIET JIEKOMITO3HIINIO COCTaBIIAIONINE, | COCTAaBIIAIONINE, 6a3oBbIe

CHUCTEMHBIN JIEKOMITO3UIIHIO 3a1aun OCYILECTBIISICT OCYIIECTBIISICT COCTaBIISIONIHE,

MTOJTXO/T Ui | 3amadu JIEKOMITO3UIHIO | JEKOMIIO3HIINIO OCYILECTBIISICT

peteHus 3aa4uu 3a1a9u JIEKOMITO3HIINIO

MOCTABJICHHBIX 3a/a4n

3amaq NI-2yx-1 — | He moxer | Hemocratouno JlocTtaTouHo VYecemnemso
Haxoaur U | HAXOJHUTh U | HaXOIUT U | XOpOIIO HAaXOAUT | HAXOAMT u
KPUTHYECKH KPUTHUYECKH KPUTHYECKH u KPUTHYECKH | KPUTHUYECKH
aHATM3UPYET aHaIN3UPOBATH aHATM3UPYET aHAJTM3HUPYET aHAIM3UPYET
nHdopmanmio, nHpopMmanuio, nHdopmanmio, nHdopmanmuio, nHpOopManuIio,
HE00X0IMMYI0 HE0OX0ANMYIO HEO0OX0IMMYIO HE00X0IUMYIO HEOOX0ANMYIO
JUIst peuieHus | s pemeHus | Juii  peleHus | s pewieHus | Uit pelIeHHs
MOCTaBJICHHON MTOCTaBJIIEHHON MOCTaBJICHHON MTOCTaBJICHHOM MTOCTaBJICHHON
3aJaun 3a1a4n 3ama4u 3a7a4u 3aa4n
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N-3yk-1 — | He MoxeT | Crnabo Xopoto OTnuyHO
PaccmatpuBaer paccMaTpuBaTh paccMaTpuBaeT | paccMaTpUBaeT paccMaTpuBaeT
BO3MOJKHBIE BO3MOJKHBIE BO3MOJKHBIE BO3MOJKHBIE BO3MOJKHBIE
BapHaHTHI BapHaHTHI BapHaHTHI BapHaHTHI BapHAHTHI
pemIeHus 3a1avd, | PEHICHHS 3afadd, | peIIeHHs pelIeHus 3aJavd, | PeLIeHUsS
OIICHUBAs WX | OIICHUBAs uX | 3amayd, OIICHUBAs uX | 3amaun,
JIOCTOMHCTBA W | JOCTOMHCTBA  H | OIICHWBAs WX | JOCTOMHCTBA ¥ | OICHHBAs ux
HEOCTaTKU HEe0CTaTKU JIOCTOMHCTBA M | HEAOCTATKU JOCTOUHCTBA U
HEIOCTaTKU HEJI0CTaTKU
NJ1-4yk1 — | He moxer | HeyBepenno Jocrarouno OT1nu4HO
AprymeHTHpOBaH | (OpMHpPOBATH dopmupyer 4yeTko (opmupyeT | popMupyeT
o dbopmupyet | coOOCTBEHHBIC COOCTBCHHBIC COOCTBCHHBIC COOCTBECHHBIC
COOCTBEHHBIE CYXEHUS U | CyXIEHUs U | CyXAEHUs U | CyXJIEHHS u
CYXKACHUS U | OLEHKH, OTIMYAET | OLCHKH, OILIEHKH, OTJINYAeT | OLECHKH,
OIICHKH, OTJIMYAeT | (PaKThl OT MHCHHH | OTIMYACT (aKTBHl OT MHEHHUH | OTNIMYaeT aKTHI
(hakTBI OT MHEHHUH | U WHTepHpeTanuid | (HaKThl OT | U MHTEpIpeTauuil | OT MHEHUH U
W UHTEPIPETalni | B PACCYy)KACHUSIX | MHCHHU U | B pacCyXKICHHUAX | HHTepIpETaIui
B PpACCYXICHHAX | IPYTHX HHTEPIpETalnil | APYTHX B PaCCYXICHHSIX
TIPYTHX YYIaCTHHKOB B Y9aCTHHKOB IpYTUX
Y9aCTHHKOB JeSITeIBHOCTH, pacCyKICHUSAX | IESTEIbHOCTH, YYaCTHHKOB
JIeSITeTIbHOCTH, MIPUHUMAET JIPYTHUX MIPUHUMAET JeSITeIbHOCTH,
MPUHUMAET 000CHOBaHHOE Y4acCTHHKOB 000CHOBaHHOE IpUHUIMAET
000CHOBaHHOE penieHue JIESITeNIbHOCTH, penieHue 000CHOBaHHOE
peleHue IIOCTABJICHHOM NIPUHUMAET IIOCTABJIEHHOM peleHue
[IOCTABJIEHHOM 3a1a4u 000CHOBaHHOE 3a/1a4u [IOCTaBJICHHOU
3a7a9u pemeHne 3amaqn
MIOCTaBJIEHHOM
33291
N-5vk1 — | He Moxer | HeyBepenno Hocrarouno OTnuyHO
Omnpexenser U | OIpenensiTh u | Onpenensier ¥ | 9ETKO ompenenser U
OIICHUBACT OILICHUBATh OIICHUBACT oTpenenseT U | OLICHWBAET
MOCTIECICTBHS TTOCTICICTBUS MOCTIECICTBHS OIICHUBACT TTOCTICICTBUS
BO3MOJKHBIX BO3MOKHBIX BO3MOJKHBIX MOCTIEICTBHS BO3MOJKHBIX
peLIeHUH 3ajaul | PELIEHUH 3aauu | peuIeHU BO3MOKHBIX peuieHui
3a7a4u peleHni 3a1aun | 3aja4du
I[IK-6. Cmocob6en | U-1nke He npoBoaut | He Bcerna | Jlocrarouno Bcerna
MIPOBOJIUTH ITpoBomut 9KOJIOTHYECKYIO MIPOBOJIUT 9acT0 MPOBOJAUT | MPOBOAUT
0aKTEepUOJIOTHYECK | HKOJOTUUECKYIO OLIEHKY 9KOJIOTHYECKYIO | IKOJIOTHYECKYIO 3KOJIOTHYECKYIO
e, OIIEHKY HIPUPOIHBIX OIIEHKY OIICHKY OIIEHKY
TOKCHKOJIOTHYCCKH | TIPUPOIHBIX 00pa3mos, TIPUPOIHBIX MIPUPOIHBIX TIPUPOTHBIX
e HCCIIeIOBaHus | 00pa3IoB, COCTOSTHUS 00pas3Ios, 00pas1os, 00pa3ios,
TIPUPOIHBIX COCTOSIHUS TEPPUTOPHIA, COCTOSIHUS COCTOSIHUS COCTOSIHUS
00pasIos, TEePPUTOPUH, TIPUMEHSS TEPPUTOPUH, TEPPUTOPHUH, TEPPUTOPHIA,
TEXHUIECKUX TpUMEHSSA MIPUPOJOOXPAHHBI | TPUMEHSIS TIPUMEHSSA TIPAMEHSS
CpeaCTB U | IPUPOJIOOXPAHHBI | € OMOTEXHOJIOTHH | MPUPOJOOXPAHH | MPHPOJOOXPAHHBEI | MPUPOJAOOXPAHH
TEXHOJIOTHIECKUX € OMOTeXHOJIOTHH 13 € OMOTEeXHOJIOTHH | BIe
MIPOIIECCOB c OHOTEXHOIOTHH OMOTEXHOJIOTHH
YYETOM NI-211k-6 He ocymectsisier | He Bcernga | Jlocratouno Bcernma
9KOJIOTHYECKUX OcymecTBisieT nmabopaTopHEIE OCYIIECTBIISICT 9acTo OCYILECTBIISIET
MOCNEACTBUH  MX | J1ab0paTopHbIE WCCIICIOBAaHUS U | JTabopaTopHBIE OCYIIECTBIISICT nabopaTopHBIE
IIPUMEHEHHUS UCCIICIOBAaHUA U | SKCIIEPTU3Y HCCIIEIOBaHMA U | TabopaTopHBIE HCCIIEIOBAaHUA 1
JKCHEPTU3Y OMOJIOrMYECKOro | SKCHEPTU3Y UCCIICIOBAHMUA U | 3KCIEPTU3Y
OHMONIOrMYecKoro | Marepuaia OMOJIOTMYECKOT | IKCIEPTH3Y Guonoruyeckor
MaTepuana 0 MaTepuana OHMONIOrMYecKOro | 0 MarepHuaia
MaTepuana




N-3nk-6 He npumensier | He Bcerga | OGbBIYHO Bcerna
[Ipumenser OMOTEXHOJIOTHYEC | MPUMEHSET MIPUMEHSIET TIPUMEHSIET
OMOTEXHOJOTHYEC | KUe MIpUEMBI | OMOTEXHOJOTHY | OMOTEXHOJIOTHYEC | OMOTEXHOJOTHY
KHue MPUEMBI | TIPOTHB eCKHe TpHUEeMBI | Kue MIPUEMBI | €CKHE TIPHEMBI
TIPOTHB MOSIBJICHHS TIPOTHB MIPOTHB TIPOTHB
MOSIBJICHUS OYaroB BpENHBIX | MOSBICHUSL MOSIBJICHHS TOSIBJICHMS
0YaroB BpEIHBIX | OPTaHU3MOB 0YaroB BPEIHBIX | 0OYaroB BPEIHBIX | 0YaroB BPEIHBIX
OpPraHU3MOB OpPTraHU3MOB OpPTraHU3MOB OpPraHU3MOB

B pesynbrare u3ydeHus AUCUUIUIMHBI 00yYarOIIUICS TOIDKEH:
3HAMDb:

- IeJH U METOJbI MOJYyYEHHUs TPAHCTEHHBIX OPTraHU3MOB,

- OCHOBHBIE METOJbI CO3JaHHMS OAHKOB I'€HOB W WX HCIIOJIB30BAHUS I KIOHUPOBAHUS
OTJICIIbHBIX TCHOB M aHAJIN3a P'CHOMHEIX IT0CIICI0BATCIEHOCTCH;

- METOIbl OBJAAEHHS CHOCOOHOCTHLIO M TOTOBHOCTBIO HCIOJIB30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JHUCIUIUIMH B TPOPECCHOHAIBLHOW ICSITEILHOCTH, MPUMEHSATH METOIbI
MaTEeMaTHYECKOTO aHajdu3a M MOJICIMPOBAHUS, TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOTO
HCCIICIOBAHHS,

- METO/Ibl aHAJIM3a TPAHCTECHHBIX OPraHU3MOB, HACHTHU(UKAIMK T'€HOB, BXOAAIIMX B
COCTaB UX I'€HOMA;

- METOJbl co3/1aHus S(PPEKTUBHBIX KOHCTPYKLUMUU [JIsI DKCIOPECCUM TEHOB B IEIAX
MOJIYYCHHS] TPAHCTEHHBIX OPTaHU3MOB.

ymemy:

° 000CHOBBIBATH HEOOXOAMMOCTD HCIIOJB30BAHMS TOrO WJIM MHOT'O HMCCIIEI0BATEIHCKOIO
METO/1a, ISl PEIICHHS MPAKTUICCKUX 3a]1a4 B 00JIACTH MOJTYICHHS TPAHCTEHHBIX OPTaHU3MOB;

° CaMOCTOSITENILHO OCYIIECTBIATH COOp, 00pabOTKy, MHTEPIPETAMIO OHOIOTUYECKOU
uHpOpMallMK N7 pElIeHUsT HAyYHBIX W MPAKTUYECKUX 3aJad B OO0JAacTH TMOITYYECHHUS
TPAHCTC€HHBIX OPTaHU3MOB;

. MOJIb30BaThCsl CIIOCOOHOCTHIO K peAM3allid M YIPABICHUIO OMOTEXHOIOTHYECKUMU
npolieccamy;

61a0emb:

. CIIOCOOHOCTBIO  paboTaTh C HAYYHO-TEXHHUECKOW HWHQOpMalMell, WCMIONIb30BaTh
POCCHICKHIA U MEXKIYHAPOIHBINA OMBIT B IPOPECCUOHATFHON 1eATENFHOCTH;

° CIIOCOOHOCTBIO HCITOJIb30BaTh 3HAHHS O COBPEMEHHON (PH3MYECKON KapTWHE MHpa,

IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMHM BELIECTBA JUId ITOHMMAHUSA
OKPY’KaIOILIEro MUpa U SIBIICHUI IPUPOJIbI;

o TeopeThyeckoil 0a3oil mpodeccuoHanbHO-POPUIMPOBAHHBIX METOJOB TOJTY4YEHUS
TPaHCTEHHBIX OPTaHU3MOB.

3.1. MaTpuua cooTHeceHUsI TeM/pa3/ie/ioB y4eOHOH AUCHUMIIMHBI U
(opMupyemMBbIX B HUX YHMBEPCAJIbHBIX H NPO¢ecCHOHAIBHBIX KOMIIETEH M

o01ee
Komnerenun KOJIN4YECTBO
Tembl, pazaensl JUCHUATLINHBL KOMIIETCHIIUH
YK-1 I1K-6
Boeinenenune,  ¢pakumoHupoBaHHME W aHAIU3 + + 2
HYKJICMHOBBIX KHCJIOT
DepMEHTAaTUBHBI apCEHANl, HUCIOJIb3YEMBbIH IIPU + + 2
KJIOHUPOBAHUU




2
+ +
BekTops! ais kionupoBanus pparmenton JITHK
Beenenne pexomOunanTHeix JIHK B kierkum + + 2
(Tpanchopmarnius u TpaHChHEKITIs)
[TpuHIHATIBI CO3IaHUS peNpe3eHTaTUBHBIX + + 2
TeHOMHBIX KJIOHOTEK M KiIIoHOTeK KJHK
CucTeMbl SKCIIPECC PEeKOMOMHAHTHBIX T€HOB +
Avmmmdukanus JIHK in vitro +
JlocTikeHUsT W TEPCIEeKTHBBI  MOJICKYJISPHO- + +
OHMOJOTMYECKHX MOJIX0JI0B aHAIN3a TeHOMa
Uroro: 2

4. CTpyKTYypa M coepKaHue TUCUUILIUHBI (MOAYJIs)
OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3au€THBIC eAMHUIIbI, 144 akana. 4acos.

4.1. O0bemM TUCUMILUIMHBI U BHAbI Y4e0OHO padoThI

Bunpr 3ansaTuit Bcero akajieMHueCcKHX 4acoB
Ounas popma 3aounas popma
oOyueHus oOyueHus
(4 cemectp) (3 xypc)
OO6m1ast TpyA0€MKOCTh JUCIIUTLIMHBI 144 144
KonTakTHas pabota oOydaromuxcs ¢ mpernojaBaTesieM 48 16
AyZIUTOpHBIE 3aHATHS, B T. 4. 48 16
JIEKIIUHU 16 8
NPAaKTUIECKHUE 3aHATHS 32 8
CamocrosTenbHas pabora 60 119
npopaboTka y4eOHOro Marepuana MO JAUCHUILINHE
(KOHCTIIEKTOB JIEKIINH, y4eOHUKOB, MAaTEPHAIIOB CETEBBIX 20 59
pecypcoB)
MOATOTOBKA K MPAKTHYECKUM 3aHITHSIM 10 20
BBINIOJTHEHUE WHAWBUAYAJIbHBIX 3aJaHWi, HalMCaHUe 20 20
pedepara
KypcoBasi pabota 30 30
MOJITOTOBKA K C1aye MOJyJIsl, SK3aMeHa 10 20
KonTpons 27 9
Bu uToroBoro KOHTpOIIS HK3aMeH 9K3aMeH
4.2. Jlekuun
Ne Paznen aucuumuimHbl (MOYIIs), TEMBI JIEKIIUN O0bem B dopmupyembie
aKaJIeMUYECKHX Jacax | KOMITETCHIIUU
OyHast 3a04yHast
dbopma dbopma
o0y4yeHus | o0ydeHus
1 Paznen 1. Beinenenue, ¢pakuuoHUpOBaHHE U
aHaJIN3 HYKJIEMHOBBIX KHCIIOT
1.1 Brigenenwue, GppakMoHUpOBaHUE W aHAIH3 | 2 1 YK-1; I1K-6

HYKJIICHMHOBBIX KHUCJIOT

2 Pasnen 2. depMeHTaTUBHBIN
WCIIOJIb3YEMBIN TTPH KIIOHUPOBAHUHU

apceHa,




2.1. depMEeHTATHBHBIN
HCIIOJIB3YEMBIN IIPU KIIOHUPOBAHUU

apceHal,

VK-1; I1K-6

Paznen 3. Bektopel s KJIOHMpPOBaHUSA
¢dparmenTos JJTHK

3.1. Bektopsl 1uisi KIIOHUPOBaHUS (hparMeHTOB
JIHK

VK-1; I1K-6

Paznen 4. Benenue pekomOunantueix JIHK B
KJIETKH (TpaHcopmanus U TpaHchHeKus)

4.1. Bsenenue pexkomOunantaeix JIHK B
KJIETKH (TpaHcdopmanus 1 TpaHchHeKuns)

VK-1; I1K-6

Paznen 5. [TpunHUIIBI CO3JaHUsA
pEeNpEe3eHTATUBHBIX T'€HOMHBIX KJIOHOTEK W
kioHoTek kJIHK

5.1. IlpuHuunel co3MaHUS pPENpPe3eHTATUBHBIX
T€HOMHBIX KJIIOHOTEK M KJIoHOTEK K/ IHK

YK-1; I1K-6

Paznen 6. CucreMsl J3KCIPECCUUN
PEKOMOMHAHTHBIX TCHOB

6.1. Cucrembl 3KCHpecCUu PEKOMOWHAHTHBIX
T'CHOB

YK-1; I1K-6

Pasnen 7. Ammudukarms JTHK in vitro

7.1. Ammumdukanus JJHK in vitro

VK-1; TIK-6

Paspen 8. JlocTwxkeHus wu
MOJICKYJISIPHO-OMOJIOTHYECKUX
aHaJIn3a reHoMa

ICPCIICKTHBLI
IIoJX010B

8.1. Joctmxenus u
MOJIEKYIISIPHO-OHMOIOTUYECKUX
aHaJM3a reHoMa

IMEPCIICKTUBLL
8(0219.40 )1 (0):]

YK-1; I1K-6

HUroro
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4.3. JlabopaTopHblie padoThI He MPEAyCMOTPEHbI

4.4. IlpakTnyeckue 3aHATHUSA

pasn
ena

(Tem
bl)

HanmenoBanue 3ausaTus

O0BeM B
AKaJIEMUYECKIX
yacax

OYHas

¢dopma
00yudeHus

3a04YHas1

dopma
oOyueHus

dopmMmupyembie
KOMIIETEHIN

1 Pemenne xeiicoB o TeMe «BrInenenne,
(bpaKIMOHUPOBAHKE U aHAIIN3 HYKJIEHMHOBBIX
KHCJIOT»

4

1

VK-1; [IK-6

2 Pemenue keiicos 1o reme
«DepMEeHTATUBHBIN apCeHa, UCIOJIb3yEMbIN
1P KIIOHUPOBAHUM»

YK-1; I1K-6

3 Pemenne keiicoB o teme «BekTopsl 11
kJoHupoBanus pparmentoB JJHK»

VK-1; [IK-6

4 Penrenne kelicoB 1mo TeMme «BBenenue
PEKOMOMHAHTHBIX JHK B KJIETKU
(Tpancdopmarus 1 TpaHCPEKIUs)»

VK-1; [IK-6

5 Pemenne keiicoB mo Teme «lIpuHIUIBI
CO3JIaHUSI  PEMPE3CHTATHUBHBIX T'E€HOMHBIX
KJIOHOTEK U KJIoHOTeK K/ IHK»

YK-1; I1K-6




6 Pemenne kelicoB 1mo TeMe «CHCTEMBI 4 VK-1; I1IK-6
HKCIIPECCUN PEKOMOWHAHTHBIX TEHOBY
7 Pemenue kelicoB 1mo teme «AMIutupuKaus 4 VK-1; I1IK-6
JIHK in vitro»
8 KomnokBuym mo Teme «Jloctmkenus wu 4 YK-1; I[IK-6
MIEPCIICKTHBBI MOJIEKYIJISIPHO-OMOIOTUYECKUX
ITOJX0JIOB aHAJIM3a TEHOMaY
Bcero 32 4
4.5. CamocrosiTesibHAs padoTa 00y4al0mMXcs
O0beMm B
Paznen aKaJIEeMUYECKUX Yacax
JHACITUILIAHBI Bun camocTrosiTenpHOM pabOThI PR 3209HAas
(Tema) dopma dopma
o0y4yeHus | oOydyeHHs
[TpopaboTka y4eOHOT0 MaTepuaia o
Pasnen 1. JTUCHUIUIMHE (KOHCIEKTOB JICKIHM, y4eOHMKOB, 2 8
Brizenenue, MaTEPHUAJIOB CETEBBIX PECYPCOB)
q)paKI_[I/IOHI/IpOBaHI/I IIOATr0OTOBKA K ITPAKTHYCCKHUM 3aHATHAM 2 2
€ 1 aHaIn3 BBIIIOJIHEHUE WHIUBULYAIbHBIX 3aJaHui, 5 5
HYKJICHHOBBIX HamucaHue pedepara
KHUCJIOT MOATOTOBKA K C/1aue MOAYJIs, 3K3aMeHa 2 2
[IpopaboTka yueOHOro Marepuaia o
TUCIUTIINHE (KOHCTIEKTOB JIKIIUM, y4eOHUKOB, 2 6
Pasnen 2. . | MaTrepHanoB CETEBBIX PECYPCOB)
depMEeHTaTHBHBIN
MOATOTOBKA K MPAKTUYECKUM 3aHSITUSIM 2 2
apeenal, . BBITTOJTHCHUE WHAUBUIYaIbHBIX 3aJaHuM,
HCIOJIb3YEMBIii 2 6
HpH KIOHHPOBAHHH HanucaHue pedepara
MOATOTOBKA K c/laue MOJYJIS, DK3aMeHa 5 5
[TpopaboTka y4eOHOro Marepuana no
JTUCHUTIINHE (KOHCTIEKTOB JIEKIIUM, y4eOHUKOB, 2 6
MaTEepUaJIOB CETEBBIX PECYPCOB)
Paznien 3. BekTops! | 110 1roroBKa K [PAKTHYECKUM 3aHATHIM 2 2
A KIOHUPOBAHUA | prinorenne WHIMBUTYJTbHBIX 3a/IaHHH,
¢parmento IHK | yapycanme pedepara 2 6
MTOJITOTOBKA K ¢JIa4ue MOJIYJIS, YK3aMEHA
2 2
Paznen 4. [IpopaboTka y4eOHOro MaTepuaia o
Beenenue JTUCIUTIINHE (KOHCTIEKTOB JICKIIUMA, y4eOHUKOB, 2 6
PEKOMOMHAHTHEIX | MaTE€PUAJIOB CETEBBIX PECYPCOB)
JHK B kneTku MOJITOTOBKA K MPAKTHYECKUM 3aHATHSIM 2 2
(TpaHcopManus U | BEIIOJHEHHE WHANBHUIYaIbHBIX 3aJaHu, 9 4
TpaHCchEKIrs) Harmcanue pedepara
MOJITOTOBKA K CclIaye MOJAYJIS, DK3aMeHa 2 2
Pazgen 5. [TpopaboTka y4e0HOTO Marepuaia o
[MpuHIHIBI JTUCHUIUIMHE (KOHCIIEKTOB JIEKIUH, Y4eOHUKOB, 2 6
Co3JaHus MaTepHajIoB CETEBBIX PECYPCOB)
pPENPE3EHTATUBHBIX | MOATOTOBKA K MPAKTUYECKUM 3aHSATUSIM 2 2




TCHOMHBIX BBITIOJTHCHHE WHIUBUTYTbHBIX 3aJaHUM, 9 6
KJIOHOTEK U HamucaHue pedepara
kinoHotek kJJHK MOATOTOBKA K C/Iaue MOYJIs, SK3aMeHa 2 2
[TpopaboTka y4eOHOro MaTepuaia o
JTUCIUTIINHE (KOHCIEKTOB JICKIIUHA, y4eOHUKOB, 2 6
Pa3nen 6. CucreMel
MaTepHUaIoB CETEBBIX PECYPCOB)
IKCIIPECCHH
PeKOMOUHAHTHEIX MOATOTOBKA K MPAKTUYCCKUM 3aHATUSIM _ 2 2
CHOB BBIITOJTHCHUE WHIWBHUIYaIbHBIX 3a/IaHHH, 5 6
Hanucanue pedepara
MOATOTOBKA K C/Iaue MOIYJIs, DK3aMeHa 2 2
[TpopaboTka y4eOHOro MaTepuaia o
TUCIUTIINHE (KOHCIEKTOB JICKIIMHA, y4eOHUKOB, 2 6
Pazpnen 7. MaTEPUAJIOB CETEBBIX PECYPCOB)
AMIUIHpUKAIUS MOATOTOBKA K MPAKTUYCCKUM 3aHATUSIM 2 2
JHK in vitro BBIIIOJIHEHUE MHAUBUIYaJIbHBIX 3a/laHuH, 2 5
Harnucanue pedepara
MOATOTOBKA K C/Iaue MOIYJIS, DK3aMeHa 2 2
Paznen 8. [IpopaboTka yueOHOro MaTepuaia o
Hoctmxenus u JTUCIUIUTNHE (KOHCIEKTOB JICKIWHA, Y4eOHUKOB, 1 4
MEePCIEKTHBBI MaTEepUaJIOB CETEBBIX PECYPCOB)
MOJIEKYJIIPHO- MOJrOTOBKA K MPAKTUYECKUM 3aHATUAM 1 1
OMOJIOTHYECKHUX BBIITOJTHEHHE WHAUBHUIYaJIbHBIX 3a/IaHHH, 1 1
[IO/IXOJIOB aHallM3a | HamucaHue pedepara
reHoma MOATOTOBKA K C/Iaue MOIYJIs, DK3aMeHa 1 1
Hroro: 60 119

[lepeyeHbp METOIUYECKOTO OOECIIEYECHUsSI IS CaMOCTOSITEIbHOH pabOThI 1O JUCHUTUIMHE
(Momymro):

1. VYMKJI no gucrunimHe «['@HHass WHXEHEpHUs» i OOy4aromuxcs MO0 Tporpamme
OakanmaBpuaTa OYHOW, 3a0YHOM M JUCTAHLMOHHOM (opMBI OOyUEHHsS IO  HAaNpaBJICHUIO:
19.03.01- buorexnonorus. Muuypunck-Haykorpag PO, Muuypunckuii [AY, 2024

4.6. BoinoJiHeHHEe KOHTPOJIbHOM PadoThI 00y4al0IIMMUCH 32049HOH (popMBbI

BrinonHenne  KOHTpPOJIbHOM — pabOTBI  CIOCOOCTBYET — yriayOJEHHOMY  YCBOCHHIO
MOJI0KEHU N JUCIMIIIIMHBI, ITIOKa3bIBA€T BO3MOXXHOCTH 06yan01uer0051 K CaMOCTOSTEIbHOU
paboTte HaJl TUTEPATYPO.

KontponsHast pabota mpexacraBiseT coboit  (GopMy caMOCTOSTENbHOM paboThI
00ydJaromerocs, TIO3BOJIIONIYIO OBJIAQAETh 3HAHUSMH W HaBBIKAMU AHAJIMTUYECKOW U
UCCIIEI0OBATEIbCKONW PabOThI B paMKax MPOrpaMMbl H3y4aeMoil ydeOHOM TUCIUITITNHBI.

KOHTpOJ'II)HaSI pa60Ta BBIIIOJIHACTCA B BUJC MMHMCBMCHHBIX OTBCTOB HAa TCOPETHYCCKUEC H
MPAKTUYCCKUC BOIPOCHI, PCIICHUA IIPAKTHUYCCKUX 3a4a4 II0 BapuWaHTaM, BbIIIOJIHCHUA
TBOPYECKUX 3a/IaHUMH.

ITuceMeHHbIC paGOTBI JOJI2KHBI OBITh MOATOTOBJICHBI CaMOCTOSATCIIbBHO, COACPIKATH
COBOKYITHOCTh ApI'yMEHTHUPOBAHHBIX MOJIO)KEHUH U BBIBOJOB.

4.7. Conep:kaHue pa3aejoB JUCHUILINHDI
Pa3znen.1.Boiaenienne, (pakuMOHUPOBAHME M AHAJIM3 HYKJEHMHOBBIX KHCJIOT.
Boinenenune JIHK u PHK. Metoab! ux ounctku. Paznenenne PHK u JIHK nentpudyrupoBanuem
B Tpamuente mioTHocTH CsCl. Dmektpodoperndeckoe U xpomartorpadudeckoe pasjeiieHue
HYKJIICMHOBBIX ~ KUCJIOT. Pasmenenme osmekrtpodopesom  rurantckux  monekyn JIHK.
®paknuoHupoBaHue MeTada3sHbIX XPOMOCOM METOJIOM TPOTOYHOW MHUTO(IIOOPOMETPHH.
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['ubpunuzanus HykiIenHOBBIX KUCIOT (CaysepH-, Hop3epu-rubpuamszanus). ['uOpuauzanus in
situ. CexBenupoBanue JIHK (merox Canrepa, mupoCeKBHUPOBAHUE).

l'ennass wuwHXeHepuss —  METOJOJIOTHS, HCIOJB3YIOIAs YMEHUE IOJb30BaThCs
CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUHBIX
JTUCIAILTIH B TPOPECCHOHATLHOM e TEILbHOCTH, IPUMEHSITh METO/IBI MATEMaTHIECKOTO aHAIIN3a
YU MOJEIIUPOBAHUS, TEOPETUUECKOTO M IKCIIEPUMEHTAIbHOrO HccienoBanus. KiioHupoBanue u
cyoknmonupoBanue [JHK.

Pazgen 2.0PepMeHTATHUBHBIH apceHa/, MCHOJb3yeMblid IPHM KJIOHHPOBAHMH.
Pectpukrazpr Thna Il — OCHOBHOM MHCTPYMEHT TIE€HHOW HWHKeHepuu. WM30mm3omepsl,
rerepommzoMeprl. Pectpukrasbl mis ogHonenouedHbix JHK (tuma IIS). JIHK-merunasel u
ypauun-AHK-rnuko3unasel. JIHK- u PHK-nurasel. ®@epmentsl Marpuunoro cunreza JHK u
PHK: JIHK-3aBucumsbie JIHK-nmommumepassl, PHK-3aBucumbie JIHK-monmmepassr (oOpaTHbIC
tpanckpunrasbl), JIHK-3aBucumbie PHK-monmumepassl. [Ipyrue ¢epMeHTHI, HCHOIb3yeMbIE B
T€HHOW UH)KCHEPUH.

CrocoObr  monmy4enust pexkomOuHaHTHBIX JIHK Kak CIIOCOOHOCTh K pealu3alud |
YIIPaBJICHUIO OMOTEXHOJIOTHYECKUMH MTPOIECCAMHU.

Paznen 3.BekTopsl sl kJIonupoBanus ¢pparmenton JTHK.

[Tnasmuanbie BekTOphl. CBoiicTBa OakTepuanbHbIX MmiuazMui. [lmazmuasl cepuit pBR,
pUC u Bluescript. Bektopsl mis npsimoro kionupoBanus npoayktos ITIP. Mcmonb3oBaHue
Tpancno3oHoB ais kinonupoBanus JJHK. Bekropsr Ha ocHOBe Xxpomocomsbl ¢ara 1. Kocmuasl u
dasmuabl. CBepXbEMKHE BEKTOPBI: MCKYCCTBEHHBIE XpoMocombl Apoxokei (Y AC-BEKTOpPHI),
UCKYCCTBEHHBIE XpOoMOcOMbI Oakrtepuii (BAC-BeKTOpBI), BEKTOpPhl Ha OCHOBE XPOMOCOMBI
yMepeHHoro Oakrepuodara P1, HCKyCCTBEHHBIC XPOMOCOMBI KMBOTHBIX U ueioBeka (MAC- u
HAC-BekTopsl). HHTEerpupyromue BeKkTOpbl. YenmHouHble (OMHApHBIC) BEKTOpPHI. BeKTophI,
UCIIOJIb3yeMbIe B KJIETKaxX JKUBOTHBIX M pacTteHuid. CenexkTupyemble MapKepbl W TEHbI-
pernopTepsl, UCIoNIb3yeMble pu Tpanchopmanmu kinetok pacrenuit. Bektopet pCaMVCAT u Ha
ocHoBe Ti-mmma3mu.

Pasnen 4.BBenenue pexomOumHanTHbIX JIHK B kierkm (Tpanchopmanus u
TpaHcheKus).

[IpupoaHas W HMCKYyCCTBEHHAs KOMIIETEHTHOCTh OaKTepHalbHBIX KIeTOoK. CrnocoOsb
Tpanchopmaruu W TpaHcheKuu OakTepuanbHbIX KiIeToK. CrnocoOwl BBemenus JIHK B
KyJIbTUBUPYEMbIE KIETKH KUBOTHBIX. l[lepeHOC T€HOB € NOMOIIBIO BUPYCOB, KIETOUYHBIX
PELenTOPOB, JJIEKTPOIOPAINH, Jia3epa, MUKPOUHBEKIIUM, JIUIIOCOM, OOMOApIMPOBKU KIETOK
MUKpOYaCTHUI[aMH, TIEPEHOC  T€HOB,  OMOCPEIOBAHHBIA  KJIETOYHBIMH  PELENTOPaAMHU.
KoHbroratuBHbIi 1epeHoc 0aKTEPHAIbHBIX T€HOB B KJIIETKH KUBOTHBIX.

Paspen S. IIpuHUMIDBI CO3XaHUSI PeENPE3CHTATHBHBIX TIE€HOMHBIX KJIOHOTEK H
rjaoHoTek k JIHK.

CiydaiiHble W YIOPSAOYEHHBIE KIIOHOTEKHM. MeToabl CKpHMHMHIA KIOHOTEK. [lomck
[OCJIEIOBATEIbHOCTE B KJIOHOTEKAaX TEHOB C TIOMOIIBIO MEYEHBIX 30HJOB, OOpaTHOM
TpaHcisauuu. Vcnonb3oBaHue aHTUTEN, TO3UIIMOHHOTO KIIOHUPOBAHUS, CYOKIOHUPOBAHUS.

Paznen 6. Cucrembl IKCNIPpecCMH PEKOMOMHAHTHBIX T'€HOB.

DKCIPECCUPYIOMINE CUCTEMBI OaKTepHii, Tposxokei. CHCTeMBI YKCITPECCHU, OCHOBAHHBIE
Ha KYJIbType KIETOK >KUBOTHBIX. O(PQEKTUBHOCTh CHCTEM 3KcIpeccuu. beckierounsle
OEIOKCUHTE3UPYIOLINE CUCTEMBI: IPOKAPUOTHUECKHE, YYKAPUOTUYECKUE, IPOTOYHBIE.

Paznen 7. AMnumndukanus JHK in vitro.

[Tpunuunel nonumepasHoi nenHoi peaxuuu (IILIP). XapakTepucTtuka KOMIIOHEHTOB
peakuun (Mmarpuua, upaiimepsl, JHK-3aBucumble JIHK-monumepassr). I[lapamerpst [ILIP.
Bapuants! [11[P: acummerpruyHas, nuHBepTUpOBaHHAsI, ¢ «ropssuuM craptom», OT-TILP, ITL{P in
situ, [TI{P B peanbHoM Bpemenu (konnuectBernast [11[P), ummyno-TILIP.

Paznen 8. /locTHikeHHsI U MEPCHEKTUBBI MOJIEKYJISIPHO-0MOJIOTHYECKUX TOAX00B
aHaJM3a reHoMa.
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PecTpukiimoHHOE KapTUPOBAHKE U MTOCTPOCHHUE (PU3MUECKHUX KapT '€HOB KaK pean3alius
CIIOCOOHOCTH paboTaTh ¢ HAYYHO-TEXHHYECKON HH(OpPMAIMEH, MCIOIb30BaTh POCCHMCKUN U
MEXKIYHAPOAHBIM OMBIT B MPO(ECCHOHAIBLHOW HesITeNbHOCTH. «IIpOTYyIKH W TPBIKKHA» IO
xpomMocomaM. SI-KapTUpOBaHUE HYKJIEHMHOBBIX KHUCJIOT. DyTnpuHTUHT B ucciaenoBanuu JIHK-
OenkoBbIX B3auMmojericTBuil. JIHK-Mukpouunsl: mpuHIUN pabOTHl, MEXAaHU3M UX JICHCTBUS.
UcnonwsizoBanue JJHK-mukpounnos B GpyHIaMEeHTANbHBIX U MPUKIATHBIX UCCIEIOBAHUSAX.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

Bun yueGHOI paboThI O06pa3zoBarenbHbIE TEXHOJIOTHH
Jlexknun CiaiiioBbie MpE3eHTAIUU. DJICKTPOHHBIE MAaTEPUAJIbI.
[IpakTrueckue 3aHATHS OOcyxneHne W aHajuu3  MPEUIOKEHHBIX  BOINPOCOB  HA

AYAUTOPHBIX 3aHATUAX, HHAWUBUAYAJIbHBIC NOKJIAAbI, COO6H_[€HI/ISI,
TECTUPOBAHUC, COGGCGHOB&HI/IH.

CamocTrosTenbHas pa60Ta 3aHlI/ITa n MMpe3CHTald  pe3yJIbTaTOB CaMOCTOATCIIBPHOI'O
HCCICOOBAHUA HA 3aHATHUAX

B nensax peaiu3anuu JCKIUOHHOIO IUKIa, J'Ia60paT0pH0fI U CaMOCTOSATEIILHOM pa6OTBI

6YIIYT HCITIOJIB30BAHbI JII/I‘-IHOCTHO-OpI/IeHTHpOBaHHBIﬁ, I[ef[TeJ’IbHI:IfI noaxona
T GEpEeHITMPOBAHHOTO O0YYCHHUSI C MCIIOJIb30BAHHEM METOJIOB aKTHBHOTO W MHTEPAKTUBHOIO
00y4eHusI.

JUis  oCBOGHMsI JMUCLMIUIMHBI «l'€HHas HWHXEHEpUs» HCIOIB3YIOTCSA pa3JIM4YHbIC
oOpa3oBaTe/bHblE METOJbl M TEXHOJIOTWM i peanu3auuu kommnereHuuil. [IpenonaBanue
JUCLUIUINHBI IPEAYCMATPUBAET JIEKIIUH, IPAKTUYECKUE 3aHATHS, KOJUIOKBUYMBI, TECTUPOBaHHUE,
NPUMEHEHHE AaKTUBHBIX W WHTEPAKTHUBHBIX (OPM TPOBEICHUS 3aHATHH (pa3dop KOHKPETHBIX
CUTyalluil) B COYETAaHHMM C BHEAYAUTOPHOW paboTON c wLenbio (OPMHUPOBAHUS MU PA3BUTHUSL
npodeCCHOHATBPHBIX HAaBBIKOB oOydaromerocs. CamocrosiTenbHas paboTa MpeaycMaTpHBaeT
NOArOTOBKY K JieKIMsM u JIII3, npoMeXyTOUHOMY KOHTPOJIIO U HTOTOBOMY HCIIBITAHUIO.

B yuebGHOM mporecce HIMPOKO MPUMEHSIIOTCS KOMIIBIOTEpHBIE TEXHOJIOTUHU. Jlekuuun
OPOBOJATCS B ayAUTOPUM C MHTEPAKTUBHOM JIOCKOM M  MPOEKTOPOM 0OecreyeHbl
JEMOHCTPAIlMOHHBIMM MaTepuaiamMH (3JIEKTPOHHBIMU TPE3EHTAlUsIMU, BHUJEOPHIbMaMHU), C
MIOMOILBI KOTOPBIX MOXKHO BU3YaJIM3UPOBATh U3JIaracMblii MaTepuall.

6. DOoH/ OLCHOYHBIX CPEeIACTB AMCUHUILIMHBI (MOLYJIA)

6.1. ITaciopt doHaa OLIEHOYHBIX CPEACTB MO AUCHUIINHE «['eHHast

HHIKEHEePHUI»
Ne Kon O11eHOYHOE CPEACTBO
KonTponupyemeie pas3aeinsl
n/m KOHTPOJIUPYEMO | HAUMEHOBaHHE KOJI-
(TeMbI) AUCITUTLTMHBI N
1 KOMIICTCHIINN BO
1 Brinenenue, VK-1; I1IK-6 TecToBBIE 3aMaHUs 20
(bpakmOHUPOBAHKE U aHAIIN3 Tewmsl pedpepaTon 1
HYKJIEMHOBBIX KHCIIOT Bompocsr mist sk3amena | 13
2 depMeHTaTUBHBIN apceHal, YK-1; I1IK-6 TectoBble 3a1anus 10
UCIIONIb3YEMBIN TIPH Tewmsl pedpepaToB 6
KIIOHUPOBAaHUHT Bompocsr yist ox3amena | 7
3 BexTops! A1 KIIOHUPOBAHUS VK-1; IIK-6 TecToBBIE 3aMaHNs 10
¢parmentos JITHK Temsl pedepaToB 5
Bonpocs! qist sk3amena | 15
4 BBenenne peKOMOMHAHTHBIX VK-1; I1IK-6 TecToBBIE 3aMaHUs 10
JIHK B xnetku (Tpancdopmarms Tewmsbr pedepaToB 6
U TpaHcheKus) Bonpocs! qist ak3amena | /
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[TpuHUUIIB cCO3MaHUs VK-1; IIK-6 TecToBBIE 3aMaHNs 10
pENpPE3eHTaTUBHBIX TEHOMHBIX Temsl pedepaToB 2
KJI0HOTEK U KioHoTeK kJ[HK Bomnpocer qist sx3amena | 5
Cucrembl SKCTIpecCUun YK-1; IIK-6 TecToBbie 3a1aHus 10
PEKOMOVHAHTHBIX TEHOB Tewmbl pedepaToB 4
Bomnpocs! st sx3amena | 3
Amvmmudukanus JJHK in vitro VK-1; IIK-6 TecToBBIE 3aMaHUS 15
Tems! pedepaToB 3
Bomnpocsr qist sx3amena | 12
JloCTHXKeHHS U EPCIIEKTUBBI VK-1; I1IK-6 TecToBbIC 3a1aHNs 15
MOJICKYJISPHO-OMOJIOTHUECKHIX Tewmbl pedepaToB 5
IIOJIX0/I0OB aHaJIM3a FreHOMa Bompocsr myist ox3amena | 3

6.2. IlepedyeHb BONIPOCOB AJIsl IK3aMEHA

Pazpgen 1

1. Tlpenmer um 3amaun TEHHONW WHXKEHEPUH M €€ CBA3b C JPYTMMH OHOJOTHYECKHMHU
mucnumuHamu. (YK-1; TTK-6)

2. T'eHHas WHXEHEpPHs — METOAOJOTHSA, HCHOJB3YIOMmas yMEHHE II0JIb30BaThCS
CHOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHbIX
JUCHUIUIMH B MPO(ECCUOHATBHON NIESTEIBHOCTH, IPUMEHSITh METOIbl MaTeMaTHIECKOTO
aHauM3a U MOJEIMPOBAHUS, TEOPETHUECKOrO0 M HKCHEPUMEHTAIBLHOIO MCCIIEIOBAHMSL.
(YK-1; TIK-6)

3. Pazmenenne PHK u JIHK uentpudyrupoBanuem B rpaguente miotHoctu CsCl. (VK-1;
[1K-6)

4. DOnexrpodopernueckoe U xpomarorpaduyeckoe pasjesieHiue HyKIenHOBbIX KUCHOT. (YK-

1; TIK-6)

Cay3epH-010TTHHT, npuHIHI U 3Tansl Metoaa. (YK-1; TTK-6)

Ho3zepu-0noTTunr, npunimn U tansl Metona. (YK-1; I[TIK-6)

HWcrepH-60TTHHT, npuHIm 1 Tansl Metoaa. (YK-1; TTK-6)

Becrtepu-0i0oTTuHT, npuHImn U tansl Metona. (YK-1; ITK-6)

NMMyHOOIOTTUHT, pHHIHI U dTanbl Metona. (YK-1; ITK-6)

10 Cexsenuposanue JJHK no merony Canrepa. (YK-1; HK 6)

11. CexBenuponanue JJHK no Makcamy u I'mnbepry. (YK 1; TIK-6)

12. IMupocexsenuposanue JHK. (VK-1; I[TK-6)

13. Kinonuposanue u cyoxnonupopanue JJHK. (YK-1; ITK-6)

Paznen 2

14. Pectpukrassbl, ux knaccudpukamms. (YK-1; ITK-6)

15. Pectpukrassl tuna Il — OCHOBHOW WHCTpYMEHT TeHHOM HHXKeHepuu. M3ommszomepsl,
rerepommzomepsl. (YK-1; ITK-6)

16. IHK- u PHK-nwurassr. (YK-1; ITIK-6)

17. THK-3aBucumbie IHK-nonmmepassr. (YK-1; TTK-6)

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

19. IHK-3aBucumbie PHK-nonumepassl. (YK-1; ITK-6)

20. CriocoObr  monmyuyenust pexkomOnHaHTHBIX JIHK Kak CIIOCOOHOCTh K peau3alid |
yIpaBieHHto OnoTexnonorndaeckumu npoueccamu. (YK-1; ITK-6)

Paznen 3

21. TpeboBanusi, npeabssisembie kK Bekropam. (YK-1; ITK-6)

22. [na3muanbie BekTophl. CBOMCTBA OakTepuanbHbix wasmu. (YK-1; [TK-6)

23. [Tnazmuael cepuii pBR, ux ocobennoctu. (YK-1; I1K-6)

24. TInasmuel cepuii pUC, ux ocobennoctu. (YK-1; TTK-6)

25. [Tnazmuael cepuii Bluescript, ux ocooennoctu. (YK-1; I1K-6)

©CoNo O
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26. Bextopsl Ha ocHOBe xpomocoMmsb! para A. (YK-1; TTK-6)

27. Kocmuapl 1 pasmugst. (YK-1; ITK-6)

28. UckyccrBenHbie xpomocoMbl aposokeit (Y AC-ekropsl). (YK-1; TTK-6)

29. UckyccrBennbie xpomocomsbl 0aktepuii (BAC-Bextopsr) (YK-1; ITK-6)

30. UckyccTBeHHBIE XpOMOCOMBI KUBOTHBIX M uenoBeka (MAC- u HAC-seropsr). (YK-1;
[TK-6)

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

32. Yennounsie (0unapusie) BekTopsl. (YK-1; ITK-6)

33. BekTopsl, HCTIOJIb3YeMbIE B KJIIETKAX KUBOTHBIX U pacTeHHid. CelneKTupyemMble MapKephl 1
TeHBI-PEIIOPTEPHI, HCIOIB3yeMbIe IIpU TpaHchopmaruu kietok pacrenuit. (YK-1; ITK-6)

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

35. BexToph! 17151 niepeHoca peKOMOWHAHTHBIX F€HOB B KJIETKH >KUBOTHBIX U pacTenuid. (YK-
1; [IK-6)

Pa3zpen 4

36. IIpupoaHas 1 UCKyCCTBEHHAsi KOMIIETEHTHOCTh OakTepraibHbIX KieToK. (YK-1; [TK-6)

37. Cnioco6s1 Tpancdopmarmu u TpaHchekimu 6akrepuanbabix Kietok. (YK-1; TTK-6)

38. Cnioco0s! BBesienus IHK B xynbTuBupyemsie kieTku )xuBoTHbIX. (YK-1; [TK-6)

39. TlepeHOC reHOB ¢ TIOMOIIIBIO BUPYCOB, KiI1eTOYHbIX perentopoB. (YK-1; ITK-6)

40. TlepeHOC reHOB C MOMOIIIBIO AJIeKTpoIopaluH, jazepa. (YK-1; ITK-6)

41. TIepeHOC reHOB C MOMOIIBI0 MUKpOMHBEKIHA, umocom. (YK-1; TTK-6)

42. TlepeHOC T€HOB € TIOMOIIIBI0 OoMOapAMpOBKHU KileToK Mukpodactuiamu, (YK-1; I1K-6)

Pa3znen 5

43. TIpuHIMIIBI CO3/IaHUS PEIPE3CHTATHBHBIX T€HOMHBIX KJIOHOTEK M KioHoTeK kJJHK. (VK-
1; IIK-6)

44. Meronpl ckpununra kioHoTek. (YK-1; I1K-6)

45. Tlonck moOCNneAOBaTENbHOCTEH B KIOHOTEKAX T'€HOB C IOMOIIBI0O MEUYEHBIX 30HOB,
obpatroit Tpancisuu. (YK-1; ITK-6)

46.Ilouck mocnenoBaTeNIbHOCTE B KIOHOTEKaX TIE€HOB C HCIOJb30BAHUEM METOJa
«IPOTYJIKH IO XPOMOCOME», HITH CKOJb3stiero 3ouauposanus. (YK-1; I[TIK-6)

47. MeTox KIOHUPOBAHHUS CIIOCOOOM «IIPBIKKOB HO Xpomocomey. (YK-1; TTK-6)

Pa3nea 6

48. CucteMbl 3KCIIPECCU, OCHOBAaHHBIE HA KYJIBTYype KJIETOK JKUBOTHBIX. D(PPEKTUBHOCTD
cucrem skcnpeccur. (YK-1; TTK-6)

49. TIpokapuoTnyeckre OECKIETOYHbIE OETOKCHUHTE3UPYIOIIUE CUCTEMBl. DyKapHOTHUYECKHUE
OeckieTounble OenokcuaTesupyromme cucremsl. (YK-1; ITK-6)

50. [Tporounsie OeckieTounble OenokcuHTe3upyomme cucremsl. (YK-1; ITK-6)

Paszpnen 7

51. Tlpuniune! noauMepastoi nenHoi peakuuu (ITIP). (YK-1; ITIK-6)

52. XapakTepucThKa KOMIIOHEHTOB TmojuMepa3Hoi memHod peakmun (ITLIP) (Matpwia,
npaiimepsl, JIHK-3aBucumbie JTHK-noxumepassr). (YK-1; I[1K-6)

53.TIIIP - aHanW3 C MOCIEAYIOIIUM PECTPUKIMOHHBIM THIPOIU30M OOpa3yIOIINXCS
¢parmentos (ITLP-ITAP®D). (YK-1; I1K-6)

54. Meton AC-ITLP (ARMS). (YK-1; T1K-6)

55. Metog RAPD.

56. Meton ISSR. (YK-1; TIK-6)

57. Meron AFLP. (YK-1; I[1K-6)

58. Metoa SSAP. (VK-1; T1K-6)

59. Meton IRAP. (YK-1; I1IK-6)

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

61. Meron RBIP. (VK-1; I1K-6)

62. AnprepHaTuBHbBIe criocoObl ammumudukanuu JIHK in vitro — nurasnas nemHas peakius
(JILIP). (YK-1; I1K-6)
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Pa3zgen 8

63. ®yrnpuntunar B ucciaenoBannn JJHK-6enkoBsix B3aumopaetictuii. (YK-1; ITK-6)

64. JJHK-mukpouuntisl: mpuHIun padboTel, Mexanusm ux jaeictsus. (YK-1; I1K-6)

65. PecTpuKIIIOHHOE KapTHUPOBaHKHE M MOCTPOCHUE (PU3NUYECKUX KapT I'€HOB KaK peain3alus
CMOCcOOHOCTH paboTaTh ¢ HAYYHO-TEXHUYECKON HH(pOPMAIHEH, NCIIOIb30BaTh POCCUNHCKHIMA
U MEKyHApOIHBIH OMBIT B mpodeccronanbhoi aeateapaoctu. (YK-1; ITK-6)

6.3. IlIkaia OLEeHOYHBIX CPEJACTB

YpoBHH Kputepunu oneHuBanus OueHouHbIE
OCBOEHHU cpeacTBa
KOMIIeTeHIM i (K0J1-B0O 0AJLJ10B)
[IponBuHyTHIN 3Haer: TecToBBle 3amanus
(75-100 6amnoB) | - OTJIMYHO 3HACT METO/IbI opimancuus | (31-40)
«OTJIMYHO» CIOCOOHOCTRIO M TOTOBHOCTBIO  HCIIOJB30BatTh | Pedepar (9-10)
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCLUIUIMH B HPOQECCHOHANBHONW JAEATEeIbHOCTH,
IPUMEHATh METOJbl MaTEMATUYECKOI0 aHalIu3a U
MOJIETIMPOBaHMSI, TEOPETUUECKOTO "
AKCIEPUMEHTAJILHOTO UCCIIEIOBAHNUS;

-OCHOBHBIE TEPMUHBI U OHITHS TUCLUIUIAHBI;
Ymeer:

OTJIMYHO YMEET II0JIb30BaThCs CIIOCOOHOCTBIO K
peanu3aiy U yIpaBIeHUIO OMOTEXHOIOTUIECKIMU
IIpoLeccaMy;

Brnaneer:

- OTJIMYHO BJaJ€eT CHOCOOHOCTBIO MCIIOIb30BATh
3HaHUS O COBPEMEHHOU (PM3MUECKOW KapTHHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOEHHUHU BElIECTBA JUISt MOHUMAaHUs
OKPY>KaOILEro MUPA U SIBIICHUI IPUPOJIBI;

- CIIOCOOHOCTHIO paboTaTh ¢ HAYYHO-TEXHMUYECKOU

uHbopMalMel, HCMONb30BaTh  POCCUHUCKUN U
MEXJIYHApOAHBI ONBIT B  MpoeCCHOHATBHON
JIeSITEIIBHOCTH.

Bompocsel TS
sk3ameHa  (35-50)
OaimIoB
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bazoerii (50 -74
Oamma) —
«XOPOIIIOY

3HaerT:

- Xopor1o 3HAET METO/IbI OBJIAJCHUS
CIIOCOOHOCTBIO M T'OTOBHOCTBIO  HCIIOJB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(ECCHOHATBHON JEATEIBHOCTH,
MPUMEHSATh METOIbl MAaTEeMaTUYECKOrO aHalu3a Hu
MOICITUPOBAHMS, TEOPETUUYECKOTO H
AKCIIEPUMEHTAILHOTO UCCIICIOBAHNS;

Vmeer:

-XOpOIIIO YMEET TMOJbh30BAThCS CIOCOOHOCTBIO K
pealM3aly U YIpaBJIeHUI0 OMOTEXHOJOTHIECKIMHU
polLeccamy,

Bnaneer:

- XOpOILIO BJIAJEET CIOCOOHOCTHIO HCIOJIb30BATh
3HAHMS O COBPEMEHHON (DU3NYECKON KapTHHE MUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX,
CTPOCHHUHU BEIIeCTBA I IIOHMMAaHHS
OKPYKAFOIIIEr0 MUPA U SIBIICHUH PUPOJIBI;

- XOpOIIO BIAJECET CIOCOOHOCTHIO paboTaTh C
HAYYHO-TEXHHUYECKOW MH(OpMaLueil, NCIoIb30BaTh
POCCUHCKMA M MEXIYHapOAHBIA  OIBIT B
npodeccrnoHaIbHON eSATeIhHOCTH.

TecToBRIE 3amaHus
(21-30)

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

[ToporoBsbiii
(35 - 49 Gamnos)

«3BayTCHO»

3Haer:

- Y/IOBICTBOPUTEIIBHO 3HAET METOMBI OBJIAJICHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIL30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIHHIUTUH B Mpo(ecCHOHATbHOU AesITeThHOCTH,
MPUMEHATh METOJBl MAaTEeMAaTUYECKOTO aHAIW3a U

MOJEIMPOBaHMS, TEOPETUYECKOTO u
BKCHepI/IMeHTa.HBHOFO HCCJICAOBAHMS,

Ymeer:

- YIOBJICTBOPUTEITBHO  yMEET  IOJb30BaThCA

CMOCOOHOCTBIO K pealu3allid M YIPaBICHUIO
OMOTEXHOJIOIMYECKUMH IIPOIIECCaMH;

Bianeer:

- YJOBJETBOPUTENIBHO BIIAJEET CIIOCOOHOCTBIO
UCIOJIb30BaTh 3HAHUS O COBpPEMEHHON (U3MYecKon
KapTUHE  MHpa, IPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTAX, CTPOCHHWH  BellecTBa  JUIA
[IOHUMaHUS OKPYXKAIOLIETO MHpa U SBICHUU
MIPUPO/IBL;

- YIOBIIETBOPHUTEIBHO BIAJEET CIIOCOOHOCTHIO
paboTaTh C Hay4YHO-TEXHHYECKOH HH(OpManueil,
UCIIOJIb30BAaTh POCCUUCKMM M MEXIAYHapOIHBIN
OTIBIT B POECCHOHATILHON I€STEIbHOCTH.

TectoBble 3amaHUs
(11-20)

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

(1OTIOpOTOBBIN) METO/IbI OBJIAZICHUS CIIOCOOHOCTRIO M ToTOBHOCTHIO | (0-10)
(KoMIIeTeHIIUS HE | UCMOJIb30BaTh OCHOBHBIC 3akoHbI | Pedepat(0-6)
copmMHpoBaHa) €CTECTBEHHOHAYYHBIX TVCIUTLITAH B | Bompocsr VTS
(MmenHee 35 | npodeccHOHATBHON  JEATEIBHOCTH, MPUMEHATH | 9k3amena — (0-18)
0auioB) — «HE | METOABI MaTeMaTUIECKOrO aHanmm3a "
3a4TCHOY MO/JICITUPOBAHHS, TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO UCCIICIOBAHNS;
He ymeer:

- TIOJIb30BATHCSl CIIOCOOHOCTBIO K peau3aluud 1
YIIPaBJICHUIO OMOTEXHOJIOINYECKUMHU IIPOLIECCAMH;
He Bnaneer:

- CIIOCOOHOCTBIO  WCHOJb30BaTh 3HAHUA O
COBpEeMEHHOW  (U3MUECKOW  KapTUHE  MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHHHU BELIECTBA JUIst MOHUMAaHUs
OKPY>KaOILEro MUPa U SIBIICHUH IPUPOJIBI;

- CIIOCOOHOCTBIO paboTaTh ¢ HAYyYHO-TEXHUYECKOU
uHpopMalel, HCIOJIIb30BaTh  POCCUHMCKUN U
MEXAYHAPOAHBIH ONBIT B  NpodeccCHOHaNbHON
JIESITETIbHOCTH. .

Bce KOMIUIEKTBI OLEHOYHBIX CPEACTB (KOHTPOJIBHO-M3MEPUTEIBHBIX MAaTEpHUaloB),
HEOOXOIMMBIX ISl OLIEHKM 3HAHWW, YMEHHMH, HaBBIKOB W (WJIM) ONbBITa JESTEIHHOCTH,
XapaKTepU3YIOIUe ATanbl (OPMHUPOBAHUS KOMIIETEHIMH B IMPOIECCE OCBOCHUS IMCHIUIUINHBI
(Monyinsl) MOAPOOHO MpencTaBieHbl B JOKyMeHTe «DOHJ OIEHOYHBIX CPEICTB JUCIMIIUHBI
(Momys)».

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecTiedeHne JUCHUILTUHbI
(monyJisi) «I'eHHAsi HHKEHEPUSI»

7.1. OcHoBHas yueOHas1 JuTeparypa:
1 YMKJ mno nucuummube «['eHHas WHXEHEpHUs» [Js OOyYarIIMXCs 10 Tporpamme
OakanmaBpuaTa OYHOM, 3a04YHOM M JMCTAHIMOHHON (QOpMBI 00ydeHHUS MO  HalpaBJICHUIO

noarotoBku : 19.03.01- buorexnonorus. Muuypunck- Haykorpang P®, Muuypunckuii I'AY,
2024 r.

7.2 JonosiHuTEIbHAS yueOHasl JJUTeparypa:
1. Buorexuomoruss Yuebuwk / I'pssueBa T.H., Pyban E.A., Tuxomor W.B. mox pen.
E.C.Boponuna.- CI16.: THOP/I, 2008.- 704 c.
2. llpakTUKyM MO T€HETMYECKOW WHXXEHEpUM U MOJEKYJIApHOW OHONOTHM pacTeHUM
[DnexTpoHHBIN pecypc] : yuebnoe mocodbue / E.C. I'Bo3geBa [u mp.]. — DnekTpoH. maH. —
Tomck : TT'Y, 2012. — 96 ¢. — Pexwum goctyna: https://e.lanbook.com/book/44893.
3. Skynos, T. P. Monekynspnaas 6uorexnonorus : yueonuk / T. P. Skynos, T. X. ®auzos. — 2-
e m3a., crep. — Cankr-Ilerepoypr : Jlans, 2020. — 160 ¢. — ISBN 978-5-8114-5820-2. —
Texkcr: onexTpoHHsbli / Jlanb :  2nekTpoHHO-OMOIMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/145846. — Pexxum moctyma: i aBTOPH3. MOJIB30BATEIIEH.

7.3. MeToau4eckne yKa3aHHUs 10 OCBOCHUIO IMCHMILIMHBI
1. YMKJ no mucuuminbHe «['eHHas WHXEHEPHs» UIS OOYYaroIIMXCS IO TpOrpamMMe
OakanmaBpuaTa OYHOW, 3a0YHOM W JUCTAHIIMOHHOW (OpMBI OOyUYEHHUS MO HAIPABJICHHIO:
19.03.01- buotexnonorus. Muuypunck- Haykorpag P®, Muuypunckuii [AY, 2024 r.
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7.4. UndpopmanmoHHbie M HU(PPOBBIEC TEXHOJIOTHH (IPOrPaMMHOeE
o0ecreyeHmne, COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl JAHHBIX U

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

VYuyebHast aucuMIUIMHA (MOAYNB) TPEAyCMAaTPHBAE€T OCBOCHHE HWH(POPMALMOHHBIX |
UPOBBIX TeXHONOTUH. Peanu3anus nudpoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE
SBISICTCA OJHOW W3 BAXKHEHIIMX weield oO0pa3oBaHUs, Iarolieil BO3MOXXKHOCTb DPa3BHBATh
KOHKYPEHTOCIIOCOOHbBIE KauecTBa OO0Yy4YarolMXCs Kak OyqyHIMX BbICOKOKBAJIM(UIIMPOBAHHBIX
CIELIUAIHUCTOB.

[TudpoBble TEXHOJIOIUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(h(PEKTHBHOrO peleHus
3aja4  Mpo¢)eCCHOHAIBHOIO, COLHUAIBHOIO, JIMYHOCTHOIO XapakTepa C HCIOIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTMH. OcBoeHHE LUPPOBBIX TEXHOIOTUH B
paMKax JaHHOW JUCHMIUIMHBI (MOAYJSA) OPHEHTHUPOBAHO Ha CIIOCOOHOCTH O€30MacHO H
Ha/JIealuM  00pa3oM MOJy4aTh JOCTYN, YIpPaBlsATb, WHTETPUPOBATh, OOMEHUBATHCA,
OLICHUBATh W CO3JaBaTh HWH(POPMAIMIO C TIOMOUIbIO HHU(POBBIX YCTPONCTB U CETEBBIX
TexHosioruil. dopmupoBanue UPPOBON KOMIIETEHTHOCTU IpeArnonaraeT paboTy ¢ JaHHBIMH,
BJIa/ICHNE UHCTPYMEHTAMHU Ui KOMMYHHMKAIUH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
Neo 6/1 (CeteBas saeKkTpoHHasT OMOINOTEKA)

2. baza gaHHBIX 31eKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY HHCXB (morosop
Mo 00ecmeueHuIo JoCTyna K AJIEKTPOHHBIM HH(popMannoHHbIM pecypcam PI'BHY IMHCXb
yepes repmuHal yaanennoro goctyna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3.OnektponHas OubnuoTteuHas cuctema «HanuoHnanbHbii 1M poBoil pecypc «PykoHT»:
Komnekmuu «ba3oBsiit MmaccuB» U «Komoc-c. Cenbckoe xo3siiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyT M0 NpeA0CTaBIeHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «Anekrponnoe m3narensctBo FOPAUTY (https://urait.ru/) (zoroBop Ha okasaHue
yCIyr MO TPEeAOCTAaBIEHHUIO JOocTyma K oOpaszoBatenbHoW miuargopme OOO «DneKTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OnOmMoTeuHast cucteMa «Bepraackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIOIB30BaHKE Mpou3BeAeHH 0T 26.03.2020 Ne 14/20/25)

6. baza mauneix HOB «HarmonaneHas snmexTpoHHas Ooubmuoteka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npegocrasnennn nocrtymna k oobexktam HOb ot 01.08.2018
Ne 101/HOb/4712)

7. CornamieHue 0 COTPYAHMYECTBE MO OKa3aHUIO OMOIMOTEYHO-MH(OPMALMOHHBIX U
COLMOKYJIBTYPHBIX YCIYT IOJIb30BaTeNsIM YHHUBEPCUTETa W3 YWCJIa HMHBAJIMJOB MO 3PEHHIO,
CJTa0OBUISIINX, WHBAJIHIOB APYTHX KATETOPHHA C OTpaHUYEHHBIM JOCTYIIOM K HH(OpMAIIHH,
JUI, UMEIOMINX TPyAHOCTH ¢ ureHueM mockomneyaTHoro Tekcta TOI'BYK «TamOoBckas
obnacTHas YHUBEpCaIbHas Hay4Hast onbmmoTeKa WM. A.C. [TymkuHa»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

7.4.2. UudpopmManoHHbIE CIIPABOYHBIE CUCTEMBI
1. CpaBounas nmpaBoBasi cucreMa Koncynbrantlimroc (10roBop mOCTaBKH, afanTalud 1
COIpoBOKIeHUA K3eMIusApoB cucteM Koncynprantllmroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHBIM mnepuoanueckuii cnpaBouHuK «Cucrema I'APAHT» (moroBop Ha
YCIYTH 10 conpoBoxieHuo oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHbIe po(deccuoHaIbHbIE 0a3bI JaHHBIX
1. ba3za naHHBIX HOPMATHUBHO-NIPABOBBIX AaKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)
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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 Hayunoi snextponHoit 6ubmmorexkn eLIBRARY.RU — poccuiickuit
UH()OPMAIIMOHHO-aHAJIUTHYECKHI TOpPTal B O0JACTH HAyKH, TEXHOJIOTHH, MEIUIMHBI |
obpazoBanus - https://elibrary.ru/

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

4. OrtxkpoiTeie naHHble DenepanbHON  CILyKObI

https://rosstat.gov.ru/opendata

7.4.4. J/InlieH3M0HHOE ¥ CBOOOIHO PACIPOCTPaHsieMOe IPOrPaAMMHOE
o0ecrneyeHne, B TOM YHUCJIE 0T€4eCTBEHHOT 0 MPOM3BOACTBA

HaumenoBanue PazpaboTunk I10 HoctynHocTh Cchblnka Ha PexBusuTel
(mpaBooOIaIaTENH) (MULIeH3UOHHOE, Enunelii peectp MOATBEPKIAIOIIETO
CBOOO/IHO POCCHICKIX JIOKyMeHTa (TpU
pacrpocTpaHsemMoe) MporpamM JJist HAITUYUH)
9BM u B/ (ipu
HaJIMY1H)
Microsoft Microsoft JIunensnonnoe - JIunensus
Windows, Corporation ot 04.06.2015 Ne
Office 65291651 cpox
Professional JeUCTBUs: OECCPOUHO
AntusupycHoe | AO «JlaGopaTtopus JIuueH3noHHOE https://reestr.digital | CyGnuien3noHHbI#H
MPOTPaMMHOE Kacnepckoro» .gov.ru/reestr/3665 nmorosop ¢ OO0
obecrieucHme (Poccust) 74/?sphrase_id=41 «Codrekcy ot
KasperskyEndpoi 5165 24.10.2023 Ne 6/,
ntSecurity mms CPOK JIEHCTBHUS: C
OuzHeca 22.11.2023 o
22.11.2024
MoitO¢ducCranaa 000 «Hogsie JIuteH3noHHOE https://reestr.digital Konrpakt ¢ 000
PTHBI - obnayHbIe .gov.ru/reestr/3016 «Py6uKOH»
OducHbIit naker TEXHOJIOTHI 31/?sphrase_id=26 o1 24.04.2019 Ne
JUTS pabOoTHI C (Poccus) 08444 03641000008190000
JIOKYMEHTaMH 12
M IIOYTON CPOK JEHCTBUSL:
(myoffice.ru) GeccpouHo
OducHbIN makeT AO «P7» JIuteH3noHHOE https://reestr.digital Konrpakt ¢ 000
«P7-Ocducy .gov.ru/reestr/3066 «Codrexer
(meckromHast 68/?sphrase_id=44 ot 24.10.2023 Ne
BepCHs) 35041 03641000008230000
07
CPOK JIEHCTBUSL:
OeccpoyHO
OnepanrioHHas 00O "bazanbT JInueHznoHHoe https://reestr.digital Konrpakt ¢ OO0
cucremMa «AJbT CBOOOIHOE .gov.ru/reestr/3032 «Codrekc»
Oo6pasoBanue» MPOrPaMMHOE 62/?sphrase_id=44 ot 24.10.2023 Ne
obecnieuenue” 35015 03641000008230000
07
CPOK JeHCTBUSA:
6eccpodHo
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IIporpammuas
cucreMa Jist
oOHapyXeHUs
TEKCTOBBIX
3alMCTBOBaHUH B
y9eOHBIX 1
Hay4YHBIX paboTax
«AHTHIIArUAT
BY3»
(https://docs.antip
lagiaus.ru)

AO «AHTHIIIArHAT)»
(Poccus)

JInensunonnoe

https://reestr.digital

.gov.ru/reestr/3033

50/?sphrase_id=26
98186

JIMIIEeH3NOHHBIN
noroBop ¢ AO
«AHTHILIATHAT» OT
23.05.2024 Ne 8151,
CPOK JIEHCTBHUS: C
23.05.2024 mo
22.05.2025

Acrobat Reader
- IPOCMOTP
nokymeHToB PDF,
DjvuU

Adobe Systems

CBoOomHO
pacrpoctpaHsieMoe

FoxitReader
- MPOCMOTP
nokymeHnToB PDF,
Djvu

FoxitCorporation

CBoboaHO
pacmpocTpaHsieMoe

7.4.5. Pecypcbl nH(OPMALTMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEepHET»
2. CDTOwiki: 6a3a 3nanwmii o udpoBoi Tpancopmaruu https://cdto.wiki/

NN E

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

4, Pexum A0CTYyIIa: www.consultant.ru - CIIpaBOYHO-IIpaBOBasA CHCTCMa ((KOHCYJ'IBT&HT

Tlmroc»

7.4.6. HudpoBble HHCTPYMEHTbI, IPUMEHsIeMble B 00Pa30BaTeJIbHOM

LMS-mnardopma Moodle
Bupryansnas nocka Mupo: miro.com
Buptyanbnas nocka SBoardhttps://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Ob6naunsle cepBucsl: Anaexc./luck, O6nako Mail.ru
Cepsucol onpocos: Suaexc @opmel, MyQuiz
Cepauchl BiaeocBs3u: SIuaekc tenemoct, \Webinar.ru
CepBuc coBMmecTHO paOoThl Haja mpoekTaMu A HeOonbimmx rpynn Trello

http://www.trello.com
7.4.7. llndpoBbie TEXHOJOIHH, IPMMEHsIEMbIe IIPH U3YYCHHUHU JUCHMILVIHHbBI

npoiecce

[{udpoBbie TEXHOIOTUN Bunet yueOHoi paboTHI, dopmupyemsie
BBITOJIHSAEMBIE C IPUMEHEHUEM KOMIIETEHIINH
1M (POBON TEXHOJIOTHH
1. | Obmaunsie TexHojorun | Jlekimm VK-1, IIK-6
CamocrosTenbHas pabora
2. | bonsine naHHbIE Jlexun VK-1, IIK-6
CamocrosTenbHas pabora

8. MartepuajibHO-TeXHUYECKOEe 0O0ecnevYeHne QU CIUIIIUHbI
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.garant.ru/

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

yiL.

s

1. XKanto3u ropu3OHTAIbHBIE HA TPU OKHA

(uHB. No 2101065486)
2.  HWatepaktmBHas  gocka  (MHB.  Ne
2101040205)

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

1. Microsoft Windows 7

(nmuuen3us 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. IIpoextop 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. Becnol anexktponnbie (MHB.Ne2101040151) | 49413124, O6eccpouHO).
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,

MaTepHHCKas TUIaTa, MaMsTh, )KECTKHHA JUCK,
BUJICOKAapTa, MOHUTOP, YCTPOWCTBO MM
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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Pabouass mporpamma aucuUIIINHBL «['€HHAs WHXKEHEPHs» COCTABJICHA B COOTBETCTBUU C
tpeboBanusMu ®PI'OC BO mo wampasnenuto nmoarotoBku 19.03.01 buortexnomnorus (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'.

Peniensent: KkaHaupaT c.-X. HayK, JOLEHT Kadeapsl JaHILAadTHOH apXUTEKTYpHI,
3emyieycTpoiicTBa u kagactpos ['youn A.C.

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acefdaHuu Kadeapbl caJoBOJACTBA, OWOTEXHOJOIMH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp (mpoTokos Ne 9 ot «18» ampens
2022r.)

[IporpaMmMa  paccmMoTpeHa Ha  3acelaHUM  y4eOHO-METOAMYECKOH  KOMHUCCHH
[TnonooBomHoro uucturyra um. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 8§ ot
«18» ampens 2022 r.)

[Iporpamma yTBep)kA€Ha pelIeHHEM Y4yeOHO-METOJUYECKOro COBETa YHHBEpPCHTETa
npotokoi Ne§ ot «21» ampensa 2022 r.

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJoBOJACTBA, OWOTEXHOJOIMH U
CEJIEKIINH CEIbCKOX03IMCTBEHHBIX KyNbTYp (mpoTokoi Ne 11 ot 13 utons 2023 r.).

IIporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOJUYECKOM KOMMCCHUM WHCTUTYTA
(GyHIaMEeHTaJIbHBIX U MNPUKIAAHBIX arpoOuorexHosoruii um. M.B. Muuypuna Muuypunckoro
['AY (npotokon Ne 11 ot 19 utons 2023 r.).

[IporpamMmMa yTBepk[eHa Ha 3acellaHuu Y4eOHO-METOJIMYECKOT0 COBETa YHHUBEPCHUTETA
(mpotokon Ne 10 ot 22 uronst 2023 1.).

IIpoecpamma paspabomana ¢ coomeemcmeuu ¢ mpevoganuamu @I OC BO

IIporpamma paccMOTpeHa Ha 3acelaHMM Kadeapbl CaJ0BOACTBA, OMOTEXHOJOTHMHM U
CEJIEKIIH CEbCKOX035CTBEHHBIX KYIbTYp (mpotokos Ne 11 ot 03 mas 2024 r.).

IIporpamma paccMOTpeHa Ha 3acellaHud y4eOHO-METOJUYECKOM KOMHMCCUM WHCTUTYTa
(byHAaMEHTAIBHBIX M MPUKIAIHBIX arpobuorexHonoruit um. M.B. Muuypuna MuuypuHCKOTro
['AY (npotokon Ne 10 ot 20 mast 2024 r.).

[Iporpamma yTBepkJIeHa Ha 3acellaHMM Yy4eOHO-METOJIUYECKOrO COBETa YHHBEPCHUTETa
(mporokon Ne 9 ot 23 mast 2024 1.).

OpuruHan 10KyMeHTa XpaHUTCs Ha Kadenpe cagoBOACTBa, OMOTEXHOJIOTUIA U
CEJIEKLIUU CEIbCKOXO3SMCTBEHHBIX KYJIBTYP
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