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1. llesiu ocBOeHMSI AMCHUILIAHBI (MOAYJIs1)

LenssMu  OCBOGHHSI  AWCIUILTAHBI (Momynsi) «['eHHass WH)XEGHEpUs» SIBIISCTCS:
(dopMupoBaHUe y 00YYaIONIMXCS TEOPETHYSCKHUX MPEICTABICHUI 00 OCHOBHBIX METOJ[aX TeHHOM
WH)XEHEPUU y BHUPYCOB, (aroB, Mpo- ¥ IYKAPHOT, B TOM YHCIC U CEIbCKOXO3SHCTBEHHBIX
pacTeHU; AJIEMEHTApHBIX HABBIKOB ITOCTAaHOBKU T'€HHO-WH)KEHEPHOTO JKCIIEPUMEHTa B XOJIE
NPaKTUYCCKHUX 3aHATHH.

3anaumu:

- MO3HAKOMUTHh ~ OOYYarOMIMXCS C OCHOBHBIMH  ()€PMEHTaMH, BEKTOPaMH,
UCIIOJIb3yEMbIMH B Ka4e€CTBE MHCTPYMEHTOB I€HHOW MH)KCHEPHUH;

- JaTh TPEICTaBlICHHE 00 OCHOBHBIX METO/aX, NMPUMEHSEMBIX JUIsl ITOCTaHOBKHU
FCHHO-UHXCHEPHBIX IKCIICPHMEHTOB;

- Hay4YuTh  OOyYarOIIMXCSl ~ aHAJIM3MPOBATh  COBPEMEHHBIC  JaHHBIE 00
UCIIOJIb30BAHUM METOJIOB TCHHOM WHXXCHEPUU Ui CO3/IaHHMsl TPAHCICHHBIX pACTCHHH C
MOJIC3HBIMU CBOMCTBAMHU.

- dbopMUPOBAaTh YMEHHE CaMOCTOSATEIBHO OCYIIECTBIATH cOOp, 0OpaboTKYy,
UHTEPIPETANI0 OUOJIOTHYECKON HH(GOPMAIIMH JUTs PEIICHHSI HAYYHBIX M TPAKTUYECKUX 33134 B
o0JlacTH JiJIsl PEUICHUS Hay4YHbIX M MPAKTUYECKHX 3aJad B O0JACTH T'CHHOW HHXXCHEPUH,
HEOOXOAUMBIX UIs P PEKTHUBHON U IesieHanpaBIeHHON MTPO(ECCHOHATBHON NeSTETHHOCTH.

2. MecTo JMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMbI

JucuunnuHa «['eHHas HHXEeHepus» BXOIUT B cocTaB bioka 1 «/lucuuniauasl (Moayin)»
u otHocurcs K Yactu, ¢opmMupyeMoil ydyaCTHUKaMu 00pa30BaTENbHBIX OTHOIICHUH
BapuatuBHoi yactu b1.B.06

BxonHble 3HaHMS, YMEHHUS M HaBBIKM, HEOOXOIMMBIE AJs M3Y4YEHHs JAHHOTO Kypca,
dopMupyroTcss B mporecce H3y4eHHs JUCHUIUINH: «OO0mas u HEeOpraHudYecKas XUMH»,
«Opranuueckass Xumus», «OcCHOBbI Omoxumum», «OOmas OHOJOrHS U MHKPOOHOJIOTHUS,
«OCHOBBI MOJIEKYJIIPHON OMOJIOTUI.

JlaHHas JUCLMIUIMHA B3aMMOCBSI3aHAa C TaKOM AMCUUIUIMHAMU Kak: «TpaHCreHHble
9YKapUOTHYECKHE OpraHu3Mel», «I'eHeTnka», «OCHOBBI OMOTEXHOJIIOTHM» M HEoOXoanMma st
YCHEIIHOTO MPOXOXkIEHHs MPOU3BOJACTBEHHOH NPAKTUKM HAy4YHO-UCCIENO0BATENbCKas padora,
noaroroBku k ['MA.

3. [Inanupyempble pe3yabTaThbl 00y4eHHs MO TUCHMILINHE, COOTHECEHHBIE ¢

IVIAHUPYEMbIMHU Pe3yJIbTATAMHI 0CBOCHHS 00Pa30BaTeILHOM IPOrpaMMbl
B pesynbrare u3ydeHus AUCIHMIUIAHBI OOYYAONIMICS NOJDKCH YCBOUTH TPYHOBbIe (DYHKIHH B
COOTBETCTBHH ¢ TpodeccronanbHbiM cranmaprom 26.008 Crenuaauct- TEXHOJIOr B 00IacTu
IPUPOIOOXPAHHBIX (DKOJIOrMUECKUX )OMOTEXHOJIOTHI YTBEpXAEH INMpHKa3oM MuHHCTEpCTBa
Tpyda u conuanbHoi 3amuTel PO ot 21 1exabps 2015 roga Ne 1046 u)

O00011eHHBIE

TPYZOBbIE Tpynossie pynkiuu (TD) BriOpannsie Tpynossle aevictBus (T/1)
¢yskmn (OTD)
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OKpy’Karomien COCTOSIHUSL ~ TTOAHAJ30PHBIX

cpensl C | TEppUTOPHUIL "
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NPUPOJOOXPAHH | HA HUX MPUPOITOOXPaHHBIX
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OMOTEXHOIOT I
A

OneHka pucka u
OCYIIECTBIICHUE Mep
popUIaKTUKH
BO3HUKHOBEHMS 04aroB
BpEIHBIX OPraHU3MOB Ha
TO/THAI30PHBIX
TEPPUTOPHUAX c
MIPUMECHCHHEM

MIPUPOIOOX PAHHBIX

ouorexuonoruit A/02.6

PazpaboTka peectpa
HPUPOAHBIX
OITaCHOCTH,
MOTHAI30PHBIX TEPPUTOPHIX

¢bakxTopoB
HPOSIBIISTFOIIINX CST

AHTPOIOT€HHBIX U
3KOJIOTUUECKOU

Ha

[Ipouiecc u3yueHus: AUCUUILIIMHBI (MOAYJIs) HAMIPABICHO HA (POPMHUPOBAHUE CIEAYIOLIUX

KOMIIETEHIIUN:

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

Kom u Kpurepun onieHUBaHHS Pe3ynbTaTOB O0yUCHHS
HaNMCHOBaHHE Kon u HISKH
YHUBEpCAIbHOM HaUMEHOBaHHUE (HoTIOpOroBHIH,
KOMIETCHITNH UHINMKATOpa KOMIIETEHIIUS HE N .
MIOPOTOBBIHI 0a30BbIi .
JIOCTHKEHUS chopMupoBaHa) TPOJIBUHYTHIM
YHUBEPCAJIbHBIX
KOMIIETEHIINHI

Kareropus yHuBepcabHBIX KOMIETEHIHH - CHCTEMHOE ¥ KPUTHIECKOE MBIIIIJICHUE

VYK-1. Cnocoben | Ud-1yy — | He anammsupyer | Cnabo B nmocrarounoit | Ha BEICOKOM

OCYIIECTBIIATH AHanuzupyer MTOCTaBJICHHYIO aHAITN3UPYET CTETIeH! YpOBHE

TTOUCK, MOCTaBJICHHYIO 3amady, BBIICIAS | TIOCTABICHHYIO | aHAIM3HUPYET aHAITU3UPYyET

KPUTHYCCKHUHA 3ajady, BBIICTAS | e 0a3oBEIC | 3amady, MTOCTaBJICHHYIO MTOCTaBJICHHYIO

aHaM3 ® CHHTE3 | ee 0a30BBIC | COCTABILIIONINE, BBIJICIISAS ee | 3amady, BBIIEILIA | 33a7ady,

nHpOpMaINH, COCTaBIISIOIINE, OCYILECTBIISICT 0a3oBEIC ee 0a30BbIC | BBIIEISA ee

MIPUMEHSITh OCYIIECTBIISIET JICKOMITO3HIINIO COCTAaBJISIOLINE, | COCTABJISIOLINE, 6azoBble

CUCTEMHBIN JIEKOMITO3HUIIMIO 3a7a4u OCYIIECTBIISIET OCYIIECTBIISIET COCTaBJISIONINE,

TIOJIXO/] JUIs | 3aja4u JIEKOMIIO3UIIMIO | JIEKOMIIO3UIIMIO OCYLIECTBIISIET

peteHus 3aa4uu 3aa4uu JICKOMITO3HIIN IO

MOCTABJICHHBIX 3aJa4uu

3a7a4 NI-2yk.1 — | He moxet | HegoctaTouno JloctatouHno YcnemHo
Haxomur U | HAXOJHUTh U | HaXOIUT U | XOpOIIO HAaXOMUT | HAXOAMT "
KPUTHYICCKH KPUTHYCCKH KPUTHICCKH u KPUTHUYECKH | KPUTHUYECKH
aHAITM3UPYyeET aHAU3UPOBATH aHATM3UPYET aHATM3UPYET aHAIM3UPYET
nHpopmanuio, nHpopMmanuio, nHdopmanmio, nHdopmanmio, nHpOopManuIio,
HEOOXOTUMYIO HEO0XOIUMYIO HEOOXOTUMYIO HEOOXOTUMYIO HE00XOIUMYIO
JUTS peuieHus | s pelieHus | IS pelieHus | Uit pemieHus | Ui pelIeHUs
[IOCTaBJIEHHOM NIOCTABJIEHHOM [IOCTABJIEHHOM [IOCTABJIEHHOM MIOCTaBJIEHHOU
3aJa4uu 3aj1a4uu 3aja4uu 3ajauu 3aJa4uu

3




NI-3yk1 — | He Moxket | Crnabo Xopor1o Otau4HO
PaccmarpuBaer paccMaTpuBaTh paccMaTpuBaeT | paccMaTpHBaeT paccMaTpuBaeT
BO3MOYKHBIE BO3MOJKHBIE BO3MOJKHBIE BO3MOJKHBIE BO3MOJKHBIE
BapHaHTHI BapHaHTHI BapHaHTHI BapHaHTHI BapHAHTHI
pemieHns 3amadd, | PeHICHHS 3afadd, | pelIeHHs pelieHns 3a1add, | pPelIeHUsS
OIICHUBAs WX | OICHHBas uX | 3amayd, OIICHUBAs uX | 3amayd,
JIOCTOWHCTBA W | AOCTOMHCTBA M | OIICHUBAs WX | TOCTOMHCTBA W | OLICHHUBAS ux
HEJ0CTaTKU HEJI0CTaTKU JIOCTOMHCTBA U | HEJAOCTaTKH JIOCTOMHCTBA U
HEJO0CTaTKU HEJOCTaTKU
N-4yk1 — | He moxeT | HeyBepenno JloctaTtouHno OTau4HO
AprymMmeHTHpoBaH | (HOPMHUPOBATH dbopmupyer 4eTKO (opMHPYET | popMHPYET
o dbopmupyeT | cOOCTBEHHBIC COOCTBCHHBIC COOCTBCHHBIC COOCTBECHHBIC
COOCTBCHHBIC CYXKJCHUS U | Cy)KIeHUus U | Cy)KIeHus U | Cy)XISHUS u
CYXKJCHUS U | OIICHKH, OTJINYAeT | OLEHKH, OIICHKH, OTJINYAaeT | OLICHKH,
OIICHKH, OTNIMYACT | (PaKThl OT MHCHHH | OTIMYACT (aKTBHl OT MHEHUH | OTNIMYaeT (aKThl
(hakTHI OT MHEHHUH | U WHTEepHpeTanuid | (HaKThl OT | U MHTEpHpeTauuil | OT MHEHUH U
U HUHTEpIpeTalyil | B pacCyXACHHUAX | MHEHUI U | B pacCyXIEHUSX | MHTepIpeTanui
B PACCYXKICHHAX | IPYTHX HHTEPIpETalnil | APYTHX B PaCCYXICHHIX
IPYTHAX YYIaCTHHKOB B Y9aCTHHKOB JIpYTUX
YYaCTHHKOB JeSITeIBHOCTH, paccyXKICHUIX NIESTeTTHHOCTH, YYaCTHHKOB
JACATCIBbHOCTH, IpUHUMACT ApYyTux MMPUHUMACT JACATCIBbHOCTH,
MMPpUHUMACT O6OCHOBaHHOC Y4aCTHHUKOB O6OCHOB8,HH06 MpUHUMAcCT
060cHOBaHHOE pelieHue JIeSATENbHOCTH, pernieHue 000CHOBaHHOE
pelieHue IIOCTABJICHHOM NIPUHUMAET IIOCTABJICHHOM peleHue
MIOCTaBJIEHHOMN 3a7a4u 000CHOBaHHOE 3a7a4u MOCTaBJIEHHOMN
3amaqn pemeHne 3amaqn
MTOCTaBJIEHHON
33291
W/1-5yxk1 — | He MoxkeT | HeyBepeHHo JocraTo4Ho OTnuyHO
Omnpenemnser U | OIpenensirTh u | OmpenensieT ¥ | YETKO ompenenser U
OIICHUBACT OILICHUBATh OIICHUBACT oTpenenseT U | OLICHWBAET
MOCIIEICTBHS TTOCTICICTBUS MOCTIEICTBHS OIICHUBACT TTOCTICICTBUS
BO3MO>XHBIX BO3MOXKHBIX BO3MO>XKHBIX I0CJIeACTBUA BO3MOXHbIX
pElICHUH 3aaul | PELIEHUH 3aauu | peUICHUM BO3MOKHBIX peuieHui
3a7a4u peleHui 3a1aun | 3aJadu
IIK-6. Cmocob6en | M-1hx.e He npoBoaut | He Bcerna | JloctaTouno Bceerna
IIPOBOAUTH HpOBOI[I/IT OKOJIOTUYECKYIO IIpoOBOAUT 4yacTo mpoBOAUT mpoBOAUT
0aKTEPHOJIOTHYECK | IKOJIOTHUCCKYIO OIICHKY JKOJIOTHYECKYIO | DKOJIOTUYECKYIO 9KOJIOTHUECKYIO
ue, OILICHKY MpUPOJHBIX OIICHKY OIICHKY OLICHKY
TOKCHKOJIOTHYCCKH | TIPHUPOIHBIX 00pa3mos, TIPUPOIHBIX TIPUPOIHBIX TIPUPOTHBIX
e HCCIIeIOBaHus | 00pa3IoB, COCTOSTHUS 00pas3Ios, 00pas3Ios, 00pa3ios,
TIPUPOIHBIX COCTOSTHUS TEPPUTOPHIA, COCTOSIHUS COCTOSIHUS COCTOSIHUS
00pasIos, TEePPUTOPUH, TIPUMEHSS TEPPUTOPUH, TEPPUTOPUH, TEPPUTOPHIA,
TEXHUIECKUX pUMEHSSA MIPUPOJOOXPAHHBI | TIPUMEHSIS MIpUMEHSSA TIPAMEHSS
CpencTB U | IPUPOJIOOXPAHHBI | € OMOTEXHOJIOTHH | MPUPOJOOXPAHH | MPUPOJOOXPAHHBI | MPUPOJAOOXPAHH
TEXHOJOTHYCCKHUX (§ 6I/IOTeXHOHOI‘I/II/I bIC [§ 6I/IOTCXHOHOFI/II/I bIC
IIPOIIECCOB c OMOTEXHOJIOTHH OMOTEXHOJIOTHH
Y4EeTOM NI-211x.6 He ocymectBisier | He Bceraa | Jlocrarouno Bceerna
3KOJIOIrMYECKHUX OcymecTBisieT J1a00paTOPHBIC OCYIIECTBIISICT 4acTo OCYIIECTBIISIET
MOCNEACTBUH  MX | JabopaTopHbIE UCCIIEJIOBaHUST H | JTJAOOpaTOpHbIE OCYIIECTBIISICT nabopaTtopHbie
MIPUMEHEHUS WCCIIEIOBAaHUSL ¥ | DKCIEPTU3Y WCCIIEeIOBaHMs U | JJabopaTOpHBIE WCCIIEIOBaHUS U
IKCIIEPTUIY OHMOIIOTHIECKOTO IKCHEPTUIY UCCIICIOBAaHUA U | DKCIIEPTU3Y
OHOJIOTUYECKOTO Marepuana OHMOJIOTHYECKOT | IKCIIEPTH3Y OHMOJIOTUYECKOT
MaTtepuaia 0 Marepuaia OHMOJIOTIYECKOTO 0 Marepuaia
Marepuaia




NI-3nks He npumensier | He Bceraa | OObIYHO Bceerna
IIpumenser OMOTEXHOJIOTHYEC | MPUMEHSET MIPUMEHSIET TIPUMEHSIET
OMOTEXHOJOTMYEC | KHe MPUEMBbl | OMOTEXHOJOTHY | OMOTEXHOJIOTHYEC | OMOTEeXHOJIOTHY
KHe MpHUEMBI | TIPOTHB eCKHe TpHUEeMBI | Kue MIPUEMBI | €CKHE TIPHEMBI
MIPOTHB MOSIBJICHHS TIPOTHB TIPOTHB TIPOTHB
MOSIBIIEHUS OYaroB BpENHBIX | MOSBICHUSL MOSIBJICHUS TOSIBJICHMS
O0YaroB BpEIHBIX | OPTaHU3MOB 0YaroB BPEIHBIX | 0YaroB BPEIHBIX | 0YaroB BPEIHBIX
OpPraHU3MOB OpPTraHU3MOB OpPTraHU3MOB OpPraHU3MOB

B pesynbrare u3ydeHus AUCUUIUIMHBI 00yYarOIIUICS TOIDKEH:
3HAMDb:

- IeJH U METOJIbI MOJYyYEHHUs TPAHCTEHHBIX OPTraHU3MOB,

- OCHOBHBIE METOJIbI CO3/JaHMS OAHKOB I'€HOB W WX HMCIOJIb30BAHUS MJIsi KJIOHUPOBAHUS
OTJICIIBHBIX TCHOB M aHAJIN3a P'CHOMHEIX IT0CJICI0BATCIbHOCTCH;

- METOIbl OBJAACHHS CHOCOOHOCTHIO M T'OTOBHOCTBIO HCIOJIL30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUIMH B MPOPECCHOHAIBHOW ACSTETbHOCTH, MPUMEHSATH METOJbI
MaTEeMaTHYECKOTO aHajdn3a M MOJICIMPOBAHUSA, TEOPETHUYECKOTO M JKCIEPUMEHTAIBHOTO
HCCIICIOBAHHS,

- METO/bl aHAJIM3a TPAHCTCHHBIX OPraHU3MOB, HACHTHU(MHUKAIIMK T'€HOB, BXOIAIIMX B
COCTaB UX I'€HOMA;

- METONbl cOo3/1aHusl S(PPEKTUBHBIX KOHCTPYKLUUU [JIsI DKCIOPECCHHM TEHOB B IEISAX
MOJIYYCHHS] TPAHCTEHHBIX OPTaHU3MOB.

ymemy:

° 000CHOBBIBATH HEOOXOAMMOCTD HCIIOJB30BAHHMS TOrO MIJIM MHOTO HCCICA0BATEIHLCKOIO
METO/Ia, ISl PEIICHHS MPAKTUICCKUX 3a]1a4 B 00JIACTH MOJTYICHHS TPAHCTEHHBIX OPTaHU3MOB;

° CaMOCTOSITENILHO OCYIIECTBIIATH COOp, 00pabOTKy, MHTEPIpPETalni0 OHMOJOTHYECKON
uHbOpMallMK [JIs peIIeHUs HAy4YHBIX W MPAKTUYECKUX 3a7ad B O0JIaCTU TOTYYCHHUS
TPAHCTCHHBIX OPTaHU3MOB;

. MOJIb30BAThCSl  CIIOCOOHOCTBIO K peaM3allid M YIPABICHUIO OWOTEXHOJIOTMYCCKUMHU
IpoIIeCCaMH;

é1a0emn.

. CHOCOOHOCTBIO paboTaTh C HAYYHO-TEXHHUYECKOW HMH(OpMAIUEH, MCIOIb30BaTh
POCCHICKHIA U MEXKIYHAPOIHBINA OMBIT B IPOPECCUOHATFHON 1eATENFHOCTH;

° CIIOCOOHOCTBIO HCITOJIb30BaTh 3HAHHUS O COBPEMEHHOW (DHM3MUECKOW KapTHHE MHpa,

IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHM BEUIECTBA JUId ITOHMMAaHUSA
OKPY’KaIOILIEro MUpa U SIBIICHUI IPUPOJIbI;

o TeopeThyeckoil 0a3oif mpodeccuoHanbHO-NPOPUIMPOBAHHBIX METOJOB TOTY4EHUS
TPaHCTEHHBIX OPTaHU3MOB.

3.1. MaTpuna cooTHeceHUs1 TeM/pa3/1e/ioB y4eOHOH JUCHUNIMHBI U
(opMupyeMbIX B HUX YHHUBEPCAJIbHBIX U NMPO¢ecCHOHATBbHBIX KOMNIETEHIM

o01ee
Komnerenun KOJINYECTBO
Tembl, pazaensl JUCHUATLINHBL KOMITCTCHIIN U
YK-1 [1K-6
Boeinenenune,  ¢pakumoHupoBaHHME W aHAIU3 + + 2
HYKJIEUHOBBIX KUCIOT
. . 2
DepMEHTAaTUBHBI apCEeHAJl, HUCIOJIb3YEMBIH IIPU + +
KJIOHUPOBAaHUU




2
+ +
BexkTops! ais kinonupoBanus pparmenton JTHK
Beenenne pexomOunantHeix JIHK B kierkum + + 2
(Tpanchopmarnus u TpaHChHEKITUs)
[TpuHIHATIBI CO3IaHUS pEeNpe3eHTaTUBHBIX + + 2
TeHOMHBIX KJIOHOTEK M KiIIoHOTeK KJHK
CucTeMbl SKCIIPECCHH peKOMOMHAHTHBIX T€HOB +
Avmmmdukanus JIHK in vitro +
JlocTikeHUsT W TEPCIEeKTHBBI  MOJICKYJISPHO- + +
OHMOJOTMYECKHX MOJIX0JI0B aHAIN3a TeHOMa
Uroro: 2

4. CTpyKTYypa M coAepKaHNe IUCHUILTHHBI (MO1YJIs1)
OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3au€THbIC eAMHUIIbI, 144 akan. 4acos.

4.1. O0beM TMCUHMILIMHBI U BUAbI Y4e0HOI pa0doThI

HYKJICHMHOBBIX KHUCJIOT

Bugpl 3ansTH Bcero akajieMu4eckux 4yacoB
Ounas popma 3aounas popma
oOyueHus oOyueHus
(4 cemectp) (3 xypc)
OO6m1ast TpyA0€MKOCTh AUCITUTUIHHBI 144 144
KonTakTHas pabota oOydaromuxcs ¢ mpenojaBaTesieM 48 16
AyIUTOpHBIE 3aHATHS, B T.4. 48 16
JIEKIIUU 16 8
NPAaKTUYECKHUE 3aHATHS 32 8
CamocTtosrenbHas pabora 60 119
npopaboTKa Y4eOHOro Marepuana IO JHUCIUILIAHE
(KOHCTIIEKTOB JIEKIINH, y4eOHUKOB, MAaTEPHAJIOB CETEBBIX 20 59
pecypcoB)
MOATOTOBKA K MPAKTUYECKUM 3aHSITUSIM 10 20
BBINIOJTHEHUE WHAWBUAYAJIbHBIX 3aJaHWi, HalMCaHUe 20 20
pedepara
KypcoBasi pabota 30 30
MOJITOTOBKA K C1aye MOJyJIsl, SK3aMeHa 10 20
KonTpons 27 9
By utoroBoro KOHTpOIIS HK3aMeH 9K3aMeH
4.2. Jlekuun
Ne Paznen aucuumuimHbl (MOYIIs), TEMBI JIEKLIUN O0bem B dopmupyemblie
aKaJIeMUYECKHX Jacax | KOMIIETCHIINU
OyHast 3a04yHast
dbopma dhopma
o0y4yeHus | o0ydeHus
1 Paznen 1. Beinenenue, ¢pakuuoHUpOBaHHE U
aHaJIN3 HYKJIEMHOBBIX KHCIIOT
1.1 Brigenenwue, GppakMoHUpOBaHUE W aHAIH3 | 2 1 YK-1; I1K-6

2 Pasnen 2. depMeHTaTUBHBII
WCIIOJIb3YEMBIN TTPH KIIOHUPOBAHUHT

apceHal,




2.1. depMEeHTATHBHBIHN
HCIIOJIB3YEMBIN IIPU KIIOHUPOBAHUU

apceHa,

VK-1; I1K-6

Paznen 3. Bektopel s KJIOHMpPOBaHUSA
¢dbparmenTos JJHK

3.1. Bektops! uisi KIIOHUpPOBaHUS (DparMeHTOB
JIHK

VK-1; I1K-6

Paznen 4. Benenue pekomOunantueix JIHK B
KJIETKH (TpaHcopmanus 1 TpaHCchHeKus)

4.1. Bsenenue pexkomOunantaeix JIHK B
KJIETKH (TpaHcopmanus 1 TpaHchHeKus)

VK-1; I1K-6

Paznen 5. [TpunHUIIBI CO3JaHUsA
pEeNpEe3eHTATUBHBIX T€HOMHBIX KJIOHOTEK W
kioHOoTeK KJIHK

5.1. IlpuHIUIIBI CO37aHUSI PENPE3ECHTATHBHBIX
TEHOMHBIX KJIOHOTEK U KJIoHOTeK K/[HK

VK-1; I1K-6

Paznen 6. CucreMnl 3KCIPECCUU
PEKOMOMHAHTHBIX TCHOB

6.1. Cucrembl 3KCHpecCUd PEKOMOWHAHTHBIX
T'CHOB

YK-1; I1K-6

Pasnen 7. Ammudukarms JTHK in vitro

7.1. Ammumdukanus JJHK in vitro

VK-1; TIK-6

Pazmen 8. JlocTmkeHus ¥ TNEPCIEKTHBBI
MOJIEKYJISIPHO-OMOIOT HYECKHIX MO/IXO0/I0B
aHaJlM3a reHoMa

8.1. Joctmxenus u
MOJICKYJISIPHO-OM OO MYECKIX
aHaJM3a reHoMa

MEePCIEKTUBBI
[IOJIXOI0B

VK-1; TIK-6

HUroro
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4.3. JlabopaTopHbie padoThI He MPEAYCMOTPEHbI

4.4. IlpakTnyeckue 3aHATHUSA

pasn
ena

(Tem
bl)

HaunmenoBanue 3ausaTusa

O0BeM B
AKaJIEMUYECKIX
yacax

OYHas

¢dopma
00y4eHus

3a04YHas1

dopma
oOyueHus

dopmMmupyembie
KOMIIETEHIIN

1 Pemenne keiicoB mo TeMe «Briienenmne,
(bpaKIIMOHUPOBAHKE U aHAIIN3 HYKJIEHMHOBBIX
KHCJIOT»

4

1

VK-1; TIK-6

2 Pemenue kelicoB 1o teme
«DepMEeHTATUBHBIN apCeHa, UCIIOJIb3yEMbIN
1P KIIOHUPOBAHUM»

YK-1; I1IK-6

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

VK-1; [IK-6

4 Pemienne keiicoB mno Teme «BBenenue
PEKOMOMHAHTHBIX JHK B KJIETKU
(Tpancdopmarus 1 TpaHCPEKIUs)»

VK-1; [IK-6

5 Pemenne keiicoB mo Teme «lIpuHIUIBI
CO3/IaHUSI  PEMPE3CHTATHUBHBIX T'E€HOMHBIX
KJIOHOTEK U KJIoHOTeK K/ IHK»

YK-1; I1K-6




6 Pemenne kedicoB 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 u 4 YK-1; I[IK-6
MIEPCIICKTHBBI MOJIEKYIIIPHO-OMOIOTUYECKUX
MOJIXOJIOB aHAJIN3a TEHOMAaY
Bcero 32 4
4.5. CamocrosiTesibHas padoTa 00y4al0muxXcH
O0nem B
Paznen aKaJIEMUYECKUX Yacax
JUCIUTIAHBI Bun camocrositensHOM paboTh P— 3209HAas
(Tema) dbopma dopma
o0yuyeHus | oOy4yeHHs
[TpopaboTka y4eOHOT0 MaTepuaia o
Pasnen 1. JTUCHUIUTMHE (KOHCIEKTOB JIEKIHM, y4eOHHKOB, 2 8
Brizenenue, MaTEPHUAJIOB CETEBBIX PECYPCOB)
q)paKI_[I/IOHI/IpOBaHI/I IIOAr0OTOBKA K ITPAKTHYCCKHUM 3aHATHAM 2 2
€ 1 aHaIn3 BBIIIOJIHEHUE VMHIUBULYAJIbHBIX 3aJIaHui, 5 5
HYKJICHHOBBIX HamucaHue pedepara
KHUCJIOT MOATOTOBKA K C/Iau€ MOAYJIs, 3K3aMeHa 2 2
[IpopaboTka y4eOHOro Marepuana o
JTUCTIUIUTAHE (KOHCIIEKTOB JICKIIHHA, Y4eOHUKOB, 2 6
Paznen 2. . | MaTrepuanoB ceTeBBIX PECYPCOB)
depMeHTaTUBHBIN
MOATOTOBKA K MPAKTUYECKUM 3aHSATHUSIM 2 2
apeeHal, . BBHITIOJTHEHUE MHAUBUIYaJIbHBIX 3a/laHuH,
HCII0JIb3YEMBIi 2 6
1IpH KIOHHPOBAHHH HanucaHue pedepara
MOATOTOBKA K c/laue MOy, DK3aMeHa 5 5
[TpopaboTka y4eOHOr0 Marepuana no
TUCHUTIINHE (KOHCTIEKTOB JIEKIUM, y4eOHUKOB, 2 6
MaTEepUaJIOB CETEBBIX PECYPCOB)
Pasnien 3. BeKTOph! | 110 1rotoBKA K HPAKTHYECKUM 3aHATUSIM 2 2
AT KITOHUPOBAHNA | g6 renme WHIVBUTYTbHBIX 3aJIaHuH,
¢parmentos IHK | yapycanue pedepara 2 6
MOJTOTOBKA K ¢JIa4e MOJIYJIS, YK3aMEHA
2 2
Pa3nen 4. ITpopaboTka y4eOHOro Marepuana o
Bsenenue TUCHUTITNHE (KOHCTIEKTOB JIEKIUM, y4eOHUKOB, 2 6
PEKOMOMHAHTHEIX | MAaTEPUAJIOB CETEBBIX PECYPCOB)
JIHK B xnetkn IOJrOTOBKA K NPAKTUYECKUM 3aHATUAM 2 2
(TpancdhopMaIus U | BBINOJIHEHHE WHANBHUIYaIbHBIX 3a/laHuH, 9 4
TpaHchEKIrs) Harnucanue pedepara
MOITOTOBKA K CcJIaue MOJYJIS, DK3aMEHa 2 2
Pazgen 5. [TpopaboTka y4e0HOTO Marepuana o
[MpuHIHIBI JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIUH, y4eOHUKOB, 2 6
CO3TaHHS MaTEPHUAJIOB CETEBBIX PECYPCOB)
pPENPE3EHTATUBHBIX | MOATOTOBKA K MPAKTUYECKUM 3aHSATUSIM 2 2




TCHOMHBIX BBITIOJTHCHHE WHIUBUTyTbHBIX 3aIaHUM, 9 6
KJIOHOTEK U HamucaHue pedepara
kinoHotek kJJHK MOATOTOBKA K C/1auye MOJYJIS, SK3aMeHa 2 2
[TpopaboTka y4eOHOr0 Martepuana o
JTUCIUTIINHE (KOHCIEKTOB JICKIIUHA, y4eOHUKOB, 2 6
Pa3nen 6. CucreMel
MaTepUaIoB CETEBBIX PECYPCOB)
IKCIIPECCHH
MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM 2 2
PEKOMOWHAHTHBIX >
BBIITOJIHCHUE WHIVBUTYaIbHBIX 3a/IaHHH,
ICHOB 2 6
Harnucanue pedepara
MOATOTOBKA K C/Iaue MOJYJIsI, 9K3aMeHa 2 2
[TpopaboTka y4eOHOro MaTepuana o
TUCIUTIINHE (KOHCIEKTOB JICKIIUHA, y4eOHUKOB, 2 6
Pazpnen 7. MaTEPUAJIOB CETEBBIX PECYPCOB)
AMIuIHUKaIus MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM 2 2
JHK in vitro BBIIIOJIHEHUE MHAVBUAYAJIbHBIX 3a/laHui, 2 5
Harnucanue pedepara
MOATOTOBKA K C/Iaue MOIYJIS, DK3aMeHa 2 2
Paznen 8. [IpopaboTka y4eOHOro MaTepuaia o
Hoctmxenus u JTUCHUIIINHE (KOHCIEKTOB JIEKIUM, y4eOHUKOB, 1 4
MEePCIEKTHBBI MaTEpUaJIOB CETEBBIX PECYPCOB)
MOJIEKYJIIPHO- MOJrOTOBKA K MPAKTUYECKUM 3AHSATUSIM 1 1
OMOJIOTHYECKHUX BBITTOJTHEHHE MHAWBUIYaAIbHBIX 3aJIaHUH, 1 1
[IO/IXOJIOB aHallu3a | HamucaHue pedepara
reHoma MOATOTOBKA K C/Iaue MOAYJIsI, 9K3aMeHa 1 1
Hroro: 60 119

[lepeueHp METOAMYECKOTO OOECIEYeHHs] JUId CaMOCTOSTEIbHOM pPAa0OThI IO JUCHMILIMHE
(Momymro):

1. VYMKJI no guctumimnHe «['eHHass WHXEHEpHUs» IS OOyJaromuxcsi IO Mporpamme
OakanmaBpyuaTa OYHOW, 3a0YHOM M JAUCTAHUMOHHOM (opMBI OOyuUEHHsS IO  HAaINpaBJIECHHIO:
19.03.01- buorexnonorus. Muuypunck-Haykorpag PO, Muuypunckuii [AY, 2024

4.6. BoinoJiHeHHEe KOHTPOJIbHOM PadoThI 00y4al0IIMMUCH 32049HOH (popMBbI

BrinonHenne  KOHTpPOJMBHON  pabOTBI  CIOCOOCTBYET — yriayOJEHHOMY  YCBOGHHUIO
MOJI0KEHU N JUCIHMIIIIMHBI, ITIOKa3bIBA€T BO3MOXXHOCTH 06yan01uer0051 K CaMOCTOSTEIbHOMN
paboTte HaJl TUTEPATYPOI.

KonrponsHast pabota mpexacraBiseT coboit  (opMy caMocCTOATENbHOH paboTh
00ydJaromerocs, TMO3BOJIIONIYIO OBJAQNETh 3HAHUSIMH UM HaBBIKAMH AHAJTUTUYECKOH U
UCCIIEI0BATEIbCKONW PabOThI B paMKax MPOrpaMMbl H3ydaeMoil yueOHOM TUCIUITITNHBIL.

KOHTpOJ'IBHaH pa60Ta BBIIIOJIHACTCA B BUJC NHMCbMCHHBIX OTBCTOB HAa TCOPCTUYCCKUEC U
MPAKTUYCCKUC BOIPOCHI, PCIICHUA IIPAKTHUYCCKUX 3aJad II0 BapHWaHTaM, BbIIIOJIHCHUA
TBOPYECKUX 3a/IaHUM.

ITuceMeHHbBIE pa60TBI JOJI2KHBI OBITE MMOATOTOBJICHBI CaMOCTOSATCIIBHO, COACPIKATDH
COBOKYITHOCTh ApI'yMEHTHUPOBAHHBIX MOJI0KEHUH U BBIBOJIOB.

4.7. Conep:kaHue pa3aejoB JUCHUILINHDI
Pa3znen.l.Boiaennenne, (GpakiMOHUPOBAHME W AHAJIHW3 HYKJIEHHOBBIX KHCJIOT.
Beigenenne JHK w PHK. Meroger wmx oumctku. Paspmenenme PHK wu  JIHK
ueHtpudyrupoBanrem B rpagauente 1wuiotHoctu  CsCl.  Onexkrtpodopermyeckoe U
xpoMmaTtorpaduueckoe pasfeleHne HYKIEHHOBBIX KHUCIOT. Pazgenenue snexTpodope3oM
ruranTckux Mosiekyn JIHK. ®pakimonnpoBanne metadazHbIX XpOMOCOM METOJIOM MPOTOYHOM
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mutodmoopomerpun.  [mOpumamzarnmst  HykienHoBeIx — kucinor  (Caysepr-,  Hopseps-
rubpunnzarust). [wOpummszammss  in  situ.  CexBenupoBanme JIHK (metom Conrepa,
MUPOCEKBHUPOBAHUE).

I'ennas wuHXeHepUss — METOHOJIOTHS, HCIONb3YIOLAsi yMEHHUE  I10Jb30BATHCS
CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JTUCLUILTNH B TPO(PECCUOHATLHOM NesSTeIbHOCTH, IPUMEHSITh METO/IbI MATEMAaTHYECKOI0 aHalln3a
U MOJICIIMPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOrO HccienoBanus. Kiionupoanue u
cyoxnonupoBanue JIHK.

Paznen 2.0epMeHTATHBHBINH apceHaJ, HCHOJb3yeMbIi MNPH KJIOHHUPOBAHUM.
Pectpukraser Tuma II — OCHOBHOM HWHCTPYMEHT TE€HHOW WHXEHepuu. M3ommszomepsl,
rerepomuzoMepsl. Pectpuxrasel qs ogHouenoueynsix JHK (tuma IIS). JJHK-merunassl u
ypauun-JAHK-rnmuko3unaszel. JIHK- u PHK-nurazel. ®@epmentsl Mmarpuunoro cunteza JHK u
PHK: JHK-3aBucumeie JIHK-mommumepass, PHK-3aBucumbie JIHK-mommumepassr (oOpaTHbIC
tpanckpunrassl), JIHK-3aBucumbie PHK-nonmumepassl. Jlpyrue ¢epMeHThI, HCIOIb3yeMbIE B
T€HHOW UH)KEHEPUHU.

Cnoco6sl monyuenuss pexomOuMHaHTHBIX JIHK kak crnocoOHOCT, K peanu3anud |
VIIPABJICHUIO OMOTEXHOJIOTHYECKUMH ITPOIIECCAMHU.

Pa3nen 3.BexTopsl ajs kiaonupoBanus ¢pparmenton JTHK.

[Mnasmunnbie BekTophl. CBoMicTBa OakTepuanbHbIX TutazMu. [lmasmuasl cepuit pBR,
pUC u Bluescript. Bektopsl mis npsmoro kinonupoBanusi npoayktos IILP. HMcnonb3oBanue
Tpancno30HoB it kiaonupoBanust JJTHK. BexkTopsr Ha ocHOBe Xxpomocombl (para 1. Kocmuasl u
dazmuael. CBepXbEMKHE BEKTOPBI: MCKYCCTBEHHBIE XpOMOCOMBI Apoxkeil (YAC-BekTophl),
HUCKYCCTBCHHBIE XpOMOCOMBI Oakrtepuii (BAC-BEeKTOpBI), BEKTOPHI Ha OCHOBE XPOMOCOMBI
ymepeHHoro Oaktepuodara P1, nckyccTBeHHbIE XpOMOCOMBI KUBOTHBIX M denoBeka (MAC- u
HAC-BekTopsr). HuTerpupyromme BekTopbl. YenHouyHBbIe (OMHApHBIC) BEKTOPHI. BEKTOpHI,
UCIIOJIb3YEMbIE B KJIETKaX JMUBOTHBIX M pacTeHui. CeleKkTupyemble MapKepbl U TEHbI-
penopTepshl, HCIOJIb3yeMble Tpu TpaHchopmanmu kieTok pacrenuil. Bekropet pCaMVCAT u Ha
ocHoBe Ti-mrazmuz.

Paznen 4.BBenenue pexomOumHaHTHbIX JIHK B kierkum (Tpanchopmaunusa u
Tpancdexums).

[IpuponHas M WCKYCCTBEHHass KOMIIETEHTHOCTh OaKkTepHalbHBIX KIIETOK. CrocoObl
Tpancopman U TpaHcekiuu OakTepuanbHbIX kieTok. CrocoOsl BBemenus JIHK B
KYJIbTUBUPYEMbIC KJIETKH >KUBOTHBIX. I[lepeHOC TE€HOB C TMOMOIIBI0 BHUPYCOB, KIETOYHBIX
PELenTOPOB, 3JIEKTPOMOpAINy, Jia3epa, MUKPOUHBEKIUU, JTUIOCOM, OOMOApAMPOBKU KIIETOK
MUKPOYACTHIIAMH,  TIEPEHOC  TE€HOB,  OINOCPEIOBAHHBIM  KJIETOYHBIMH  pEIENTOpPaMHU.
KonbroraruBHblil mepeHOC OaKTepHANbHBIX T€HOB B KJIETKH )KMBOTHBIX.

Paspen S. IIpuHUMIOBI CO3XaHUA PeENpPe3eHTATUBHBLIX TIE€HOMHBIX KJIOHOTEK H
kiaoHorTek Kk IHK.

CnydailHble U YNOPSAOYEHHBbIE KIOHOTEKM. MeToabl CKpUHHMHra KiIOHOTeK. I[lomck
MOCIEZI0BATENbHOCTENl B KJIOHOTEKAaX TI€HOB C IIOMOUIIbI0 MEUYEHBIX 30HJ0B, OOpaTHOU
TpaHchsanuu. Mcnonp3oBaHue aHTUTEN, TTO3UIIMOHHOTO KIIOHUPOBAHUS, CYOKIIOHUPOBAHUS.

Pazjnen 6. Cuctembl IKCIIpecCHU PeKOMOMHAHTHBIX F€HOB.

DKcIpeccupyromue CucTeMbl OakTepui, Ipoxokei. CUCTEMbI SKCIIPECCHH, OCHOBAHHBIE
Ha KYyJbType KIJIETOK JXMBOTHBIX. O((EKTUBHOCTh CHCTEM OJKCIpeccuu. beckieTouyHbie
OETTOKCUHTE3UPYIOINE CUCTEMBI: IPOKAPUOTUUECKHE, SYKApUOTUUYECKHE, IIPOTOYHBIE.

Paznen 7. AmMnimmpukanusa JJHK in vitro.

[Tpuammner nonumepasnoi nenHou peakiuu (I11[P). XapakTepucTtuka KOMIIOHEHTOB
peakuun (marpuna, mpaiimepsl, JHK-3aBucumbie JIHK-momumepassr). Ilapamerpsr ITILIP.
BapuanTs! [11[P: acummeTpuuHasi, ”HBEpTHpPOBaHHAs, ¢ «ropssuuM ctapromy», OT-TILP, ITIP in
situ, [TII{P B peanibHOM Bpemenu (konunuectBerHas [1L[P), ummyno-TILIP.

Pa3znea 8. /locTH:keHUsI M NEPCNEKTHBBI MOJIEKYJISPHO-0MOJIOTMYeCKHX IOAX0/10B
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aHaJIM3a reHoMa.

PecTpukimonHoe kapTHPOBaHUE U MOCTPOEHUE (PU3MUECKUX KapT FEHOB KaK peain3alius
CHOCOOHOCTH paboTaTh C HAYYHO-TEXHUYECKOH WH(pOpMaIrmel, MCIOIb30BaTh POCCHUUCKUN U
MEXIYHAPOAHBIM OMNBIT B MPO(GECCHOHATBLHONW JAeaTenbHOCTU. «[Iporymku W OpBDKKH» 10
xpoMmocomaM. SI-kapTUpoBaHHE HYKJIEUHOBBIX KuCIOT. DyrnpuntuHr B uccinegoBanuu JIHK-
O0enkoBbIX B3ammogercTBuid. JIHK-Mukpouunel: mpuHIMI pabOThl, MEXaHU3M HUX JACHCTBUI.
Hcnonb3oBanue JJHK-MukpounnoB B GyHIaMEHTAIBHBIX U MPUKIIAJIHBIX HCCIEJOBAHUSAX.

5. O0pa3oBare/ibHbIE TEXHOJIOTHU

Bun yaeOHOM paboThI OO6pa3zoBaTebHBIC TEXHOJIOTHH
Jlexuyn CraiiioBble Ipe3eHTalK. DJIEKTPOHHbIE MaTEpPHAIbL.
[TpakTuyeckue 3aHATHS OOcyxaeHne W  aHalW3 MOPEUIOKEHHBIX  BOMPOCOB  Ha

AYAUTOPHBIX 3aHATUAX, HHAUBUAYAJIbHBIC NTOKJIAAbI, COOGH_IGHI/IH,
TCCTUPOBAHUC, CO6CCCZ[OB3.HI/I$I.

CamocrosTenbHas pa60Ta 3ammra H IMPE3CHTA A PE3YIbTaTOB CaMOCTOATCIIBHOI'O
HUCCICOOBAaHUA Ha 3aHATHAX

B mensx peanuzanuu JEKIMOHHOTO IHKIIA, Ta00PaTOPHON U CaMOCTOSITEIILHON paboThI

Oynyt UCTIOJIb30BAHBI JMYHOCTHO-OPHEHTHPOBAHHBIMH, JesITeIIbHBIN MOJIXO[
QG GepeHIIMPOBAHHOTO O0YYEHHUSI C MCIIOIB30BaHUEM METOJIOB aKTHBHOTO M WHTEPAKTHBHOTO
o0OyueHusl.

JInst  OCBOEHMS IUCHMILIMHBI «l'€HHAas WHXEHEPHUs» MCHOJIB3YIOTCS Ppas3JIMYHbIE
oOpa3oBaTelbHbIE METOJbl M TEXHOJOTMHM I peanu3anuu KommereHuui. I[IpemopaBanue
JUCLHUIIIIMHBI IPEyCMaTPUBACT JIEKL[UU, IPAKTUYECKUE 3aHATUSA, KOJUIOKBUYMBI, TECTUPOBAHMUE,
IPUMEHEHHE AaKTUBHBIX M WHTEPAKTHUBHBIX (OPM NPOBENCHMs 3aHATUH (pa300p KOHKPETHBIX
CUTyallMii) B COYETAHHH C BHEAYAUTOPHOW paboOTON ¢ 1enbio (OPMHUPOBAHUS WM PA3BUTHUS
npodecCHOHAIBHBIX HAaBBIKOB oOydaromierocs. CamocrosiTenbHas paboTa NpenycMaTpUBaeT
NOJArOTOBKY K Jiekuusm u JIII3, npomMexxyTOUHOMY KOHTPOJIIO U UTOTOBOMY HCIIBITAHUIO.

B y4yeGHOM mpolecce MIMPOKO MPUMEHSIOTCS KOMIBIOTEpHBbIE TEXHOJIOTUH. Jlekuuu
IPOBOAATCS B ayJUTOPUHM C HHTEPAKTUBHOW JIOCKOM M IPOEKTOpOoM 00ecredeHbl
JIEMOHCTPAIlMOHHBIMH MaTepHajaMH (3JEKTPOHHBIMU TPE3EHTALUsAMHU, BUACOPHIBMAMH), C
ITOMOIIBI0 KOTOPBIX MOYKHO BU3YJIM3UPOBATh U3JIaraéMblii MaTepurall.

6. @oH/1 OLIEHOYHBIX CPEACTB ANCIHUIIMHBI (MOLYJIA)

6.1. ITacopt ¢oHIa OLIEHOUYHBIX CPEACTB MO AUCHUIINHE «['eHHast

HHIKCHCPU )
No Kon OLEHOYHOE CPEACTBO
n/n Konrpommpyemsre PasACIbT KOHTPOJIMPYEMO | HAaMMEHOBAHHE KOJI-
(TeMbl) TUCIUIUINHBL .
1l KOMITETEeHIIUU BO
1 Brigenenne, VK-1; ITIK-6 TecToBEIC 3aaHUS 20
(G paKkIMOHUPOBAHUE U AHATIU3 Temsl pedepaToB 1
HYKJIEHHOBBIX KHCIIOT Bomnpocs! s sxk3amena | 13
2 depMeHTaTUBHBIN apceHall, VYK-1; I1IK-6 TectoBble 3ananns 10
HCMOJIb3YEMBIN TTPU Tewmsbr pedepaToB 6
KJIOHHPOBAaHUH Bomnpocs! 1t sx3amena | 7
3 BexTops! A1 KIIOHUPOBAHUS VK-1; I1IK-6 TecToBBIE 3amaHUs 10
¢parmenTos JJHK Tewmsl pedpepaTon 5
Bompocer mist sk3amena | 15
4 Brenenune pekoMOMHAHTHBIX VK-1; ITIK-6 TecToBBIE 3aMaHNs 10
JUHK B kneTku (Tpancdopmanus Temsl pedepaToB 6
1 TpaHCcheKIust) Bonpocs! 11st ak3amena | 7/
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[TpuHUUIIB cCO3MaHUs VK-1; IIK-6 TectoBBIE 3aMaHUs 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 Tewmsbl pedepaToB 4
Bomnpocs! it sx3amena | 3
Amvmmudukanus JJHK in vitro VK-1; IIK-6 TecToBBIE 3aMaHUS 15
Tems! pedepaToB 3
Bomnpocsr qist sx3amena | 12
JloCTHXKEeHHS U IEPCIIEKTUBBI VK-1; I1IK-6 TecToBbIC 3a1aHNs 15
MOJICKYJISPHO-OMOJIOTHUECKHIX Tewmsbl pedepaToB 5
IIOJIX0/I0OB aHaJIM3a FreHOMa Bompocsr myist ox3amena | 3

6.2. HepequL BOIIPOCOB JIfl 9K3aME€Ha

Pazpen 1

1. Tlpenmer W 3amauM TEHHOW WHXXCHEPHH M €€ CBA3b C JAPYTUMH OHOJOTHYCCKUMHU
mucnumHamu. (YK-1; TTK-6)

2. T'eHHas WHXXEHEpHsI — METOJOJIOTHS, HCIONB3YIOMas YMEHHE IOJIb30BaThCS
CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYUYHBIX
JTUCIUILTAH B TIPOPECCHOHALHOU JIEATSILHOCTH, MPUMEHITh METOIBI MAaTEMaTHIECKOTO
aHaJIM3a W MOJICIIMPOBAHHUS, TEOPETUYECKOIO M IKCIIEPUMEHTAIBHOIO HCCIICAOBaHUS.

(YK-1; I[IK-6)

3. Pazmenenne PHK u JIHK unentpudyrupoBanuem B rpaguente miotHoctd CsCl. (YK-1;
[1K-6)

4. DnextpodopeTnyeckoe U XxpoMarorpapuieckoe pasaeieHne HykiIenHoBbIX KucioT. (YK-
1; T1K-6)

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

Ho3zepu-0norTunr, npunimn U 3tansl Metona. (YK-1; I[1K-6)

HWcrepH-60TTHHT, npuHIm 1 3Tansl Metoaa. (YK-1; TTK-6)

Bectepu-0ioTTunT, npunimn U tansl Merona. (YK-1; ITK-6)

NMMyHOOIOTTHHT, puHIHI U dTansl Metona. (YK-1; ITK-6)

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

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

12. Mupocexsenuposanue JHK. (YK-1; I[TK-6)

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

Pazpnen 2

14. Pectpukrassl, ux kiaccudpukamms. (YK-1; ITK-6)

15. Pectpukra3sl tuna Il — OCHOBHON MHCTpYMEHT IeHHOW HHXeHepuu. M3ommsomepsl,
rerepomnuzomepsl. (YK-1; ITK-6)

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

17. IHK-3aBucumsie JTHK-momumepassr. (YK-1; TTK-6)

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

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

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

Paznen 3

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

22. [na3muanbie BekTophl. CBoMCTBa OakTepuanbHbix mwiasmu. (YK-1; [TK-6)

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

24. TTnasmuaet cepuit pUC, ux ocodbennoctu. (YK-1; TTK-6)

25. [Tnasmuaet cepuit Bluescript, ux ocooennoctu. (YK-1; I1K-6)

©oNo O
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26. Bextopsl Ha ocHOBe xpomocoMmsbl ara A. (YK-1; TTK-6)

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

28. UckyccrBenHbie xpomocombl aposokeit (Y AC-ekropsl). (YK-1; T1K-6)

29. UckyccrBennsie xpomocomsl 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 (0unapubie) BekTopsl. (YK-1; ITK-6)

33. BekTopsl, UCTIOJIb3yeMbIE B KJIETKAX )KUBOTHBIX U pacTeHHid. CelneKTupyemMbie MapKephl 1
TeHBI-PEIIOPTEPHI, HCIOIB3yeMbIe TIpU TpaHchopmariuu kinetok pacrenuit. (YK-1; ITK-6)

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

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

Pa3zpen 4

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

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

38. Cnioco0s1 BBesienus IHK B xynbTuBUpyemsbie kieTku )uBOTHbIX. (YK-1; [TK-6)

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

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

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

42. TlepeHOC T€HOB € TIOMOIIIBI0 GoMOapApOBKHU KieToK Mukpodactuiamu, (YK-1; ITK-6)

Pa3znen 5

43. TIpuHIMIIBI CO3IaHMsI PEMPE3CHTATHBHBIX T€HOMHBIX KIoHOTeK u KioHoTek K/HK. (VK-
1; IIK-6)

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

45. Tlonck moOCNneAOBaTENbHOCTEH B KIOHOTEKAX T'€HOB C IOMOIINBI0O MEUYEHBIX 30HOB,
obpatroii Tpancisuuu. (YK-1; ITK-6)

46. [lonck ToOCIENOBAaTENBHOCTE B KJIOHOTEKaX TIE€HOB C HCIIOJIB30BAaHUEM METOoJa
«IIPOTYJIKH [0 XPOMOCOME», HITH CKOJb3siero 3ouaupoBanus. (YK-1; I[1K-6)

47. MeTto KIIOHUPOBAHUS CIIOCOOOM «IIPBDKKOB HO Xxpomocomey. (YK-1; ITK-6)

Pa3nea 6

48. CucteMbl 3KCIIPECCUH, OCHOBAHHBIE HA KYJIbTYpe KJIETOK >KUBOTHBIX. D(P(PEKTUBHOCTD
cucrem skcnpeccun. (YK-1; TTK-6)

49. TIpokapuoTnyeckne OECKIETOUHbIE OETOKCHHTE3UPYIOIIUE CUCTEMBl. DYyKapHOTHUYECKHE
OeckieTounble OenmokcuaTesupyromme cucremsl. (YK-1; ITK-6)

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

Paszpnen 7

51. Tlpuniune! noauMepastoi nenHoi peakuuu (ITHP). (YK-1; ITK-6)

52. XapakTepucTika KOMIIOHEHTOB mojmMepa3Hoi memHoi peaknun (ITLP) (Matpuia,
npaiimepsl, JIHK-3aBucumbie IHK-nomumepassr). (VK-1; T1K-6)

53.TIIIP - aHanW3 C MOCIEAYIOIIUM PECTPUKIMOHHBIM THIPOIH30M O0pa3yIOIIHUXCS
dparmenros (ITIP-TTIP®D). (VK-1; ITK-6)

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

55. Metong RAPD.

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

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

58. Metox 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. AnpTepHatuBHBIe criocoObl ammumdukanuu JITHK in vitro — nura3Hasi 1emHas peaxiust
(JILP). (YK-1; I1K-6)
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Pa3zgen 8

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

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

65. PecTpuKIIMOHHOE KapTUPOBAHKUE U OCTPOEHUE (PU3MUECKUX KapT FeHOB KaK peaan3anus
CMOCOOHOCTH paboTaTh ¢ HAYYHO-TEXHHUUYECKOH HH(pOpPMaIel, NCIIOIb30BaTh POCCUNHCKHIMA
U MEKyHAPOHBIH OMBIT B mpodeccronanbhoi aesteapaoctu. (YK-1; ITK-6)

6.3. IlIkaia OLEeHOYHBIX CPEJACTB

YpoBHH Kputepunu oneHuBanus OueHouHbIE
OCBOEHUS cpeacTBa
KOMIIeTeHIM i (x0J1-BO 02J1J10B)
[IponBuHyTHIN 3Haer: TecToBBle 3amanus
(75-100 6amnoB) | - OTJIMYHO 3HACT METO/IbI opmagenus | (31-40)
«OTJIMYHO» CIOCOOHOCTRIO M TOTOBHOCTBIO  HCITOJB30BatTh | Pedepar (9-10)
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCLUIUIMH B HPO(QECCHOHAIBHONW JAEATEbHOCTH,
IPUMEHATh METOJbl MAaTEMAaTUYECKOI0 aHalIu3a U
MOJIETTMPOBaHMsI, TEOPETUUYECKOTO "
AKCHEPUMEHTAILHOTO UCCIIEIOBAHNUS;

-OCHOBHBIE TEPMUHBI U IOHATHSI JUCLIUIIINHBI,
YwMmeer:

OTIIMYHO YMEET II0JIb30BaThCs CIIOCOOHOCTBIO K
peanu3anuy U yrpaBJIeHUI0 OMOTEXHOJOTMUECKUMU
IIpoLECcCaMy;

Bnapeer:

- OTJINYHO BJaJ€eT CHOCOOHOCTBIO MCIIOIb30BAThH
3HaHUS O COBPEMEHHOM (hPU3NYECKOI KapTHHE MHPAa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHUHU BELIECTBA JUIst MOHUMAaHUs
OKPY>KaOILEro MUPA U SIBIICHUI IPUPOJIBI;

- CIIOCOOHOCTHIO paboTaTh ¢ HAYYHO-TEXHMUYECKOU

uHbopMaliel, HCIONb30BaTh  POCCUHUCKUN U
MEXJIYHApPOAHBI ONBIT B  MpoecCHOHATBHON
JIeSTEIIBHOCTH.

Bomnpocsl TUIA
sk3ameHa  (35-50)
OamioB
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bazoerii (50 -74
Oamma) —
«XOPOIIIOY

3HaerT:

- Xopor1o 3HAET METOIbI OBJIaICHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(EeCCHOHATBHON JEATEIBHOCTH,
MPUMEHSATh METOJbl MAaTEeMAaTUYECKOrO aHAIM3a U
MOJICITUPOBAHMS, TEOPETUYECKOTO H
AKCIIEPUMEHTAIBHOTO UCCIIE0BAHNUS,

VYmeer:

-XOpOIIIO YMEET TMOJbh30BAThCS CIOCOOHOCTBIO K
pealM3aluy U YIpaBIECHUI0 OMOTEXHOJOTUIECKIMH
polLeccamy,

Bnaneer:

- XOpOILIO BJIAJEET CIOCOOHOCTHIO HCIOJIb30BATh
3HAHMS O COBPEMEHHON (DU3NYECKOM KapTHHE MUPA,
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 MEXAYHapOAHBIA  ONBIT B
npodeccrnoHaIbHON 1eATeIhbHOCTH.

TecToBBIE 3amaHus
(21-30)

Pedepar (7-10)
Bormpocst JUIS
sK3amMeHa (22-34)

[ToporoBsbiii
(35 - 49 Gamnos)

«3BayTCHO»

3HaerT:

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

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

YMmeer:

- YIOBJICTBOPUTEIBHO  YMEET  IOJb30BaThCS

CMOCOOHOCTBIO K pealu3allid M YIPaBJICHUIO
OMOTEXHOJIOTMUECKUMHU MTPOLIECCAMU,;

Biapneer:

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

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

TectoBble 3amaHUs
(11-20)

Pedepar (5-8)
Bompocsr TS
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 | Bompockr TUTS
(MmenHee 35 | npodeccHOHABHON  JEATEIBHOCTH, MPHUMEHATH | 9k3amena — (0-18)
0amIoB) — «HE | METOJBI MaTeMaTHYeCcKOro aHaM3a u
3a4TCHOY MO/JICITUPOBAHHS, TEOPETUIECKOTO U
AKCIEPUMEHTATLHOTO UCCIICIOBAHNUS;
He ymeer:

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

- CIIOCOOHOCTBIO  WCHOJb30BaTh 3HAHUA O
COBpEeMEHHOW  (U3MUECKOW  KapTUHE  MHpa,
IIPOCTPAaHCTBEHHO-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 OLEHKM 3HAaHWH, yMEHHMH, HaBBIKOB M (WJIHM) ONbBITa JESTEIbHOCTH,
XapaKTepU3YIOIUe ATanbl (OPMHUPOBAHUS KOMIETEHIMH B IMPOIECCE OCBOCHUS IMCUIUIUINHBI
(Momynst) MOXPOOHO TPENCTaBICHBI B JOKyMeHTe «QDOHJI OIEHOYHBIX CPEICTB AWCIHMILTHHBI
(Momyst)».

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIUOHHOE OOecredeHne JUCHUITUHbI
(monyJisi) «I'eHHAsi HHKEHEPUSI»

7.1. OcHoBHas yueOHas1 JuTeparypa:
1 VYMKJ mno mucuumnuue «['eHHas WHXEHEpHUs» JUIsi OOYYaAIOIIMXCS 10 Tporpamme
OakanmaBpuaTa OYHOM, 3a04HOM M JUCTAHIMOHHON (GOpMBI O0y4eHHUs O  HalpaBJIECHUIO
noarotoBku : 19.03.01- buorexnonorus. Muuypunck- Haykorpang P®, Muuypunckuii I'AY,
2024 r.

7.2 JonosHuTeIbHAS y4ueOHas JUuTeparypa:
1. Buorexuomoruss Yuebuuk / I'pssueBa T.H., Pyban E.A., Tuxonmos W.B. mox pen.
E.C.Boponwuna.- CII6.: THOP/I, 2008.- 704 c.
2. IlpakTMKyM 1O T€HETHYECKOW MWHXXEHEpUM U MOJEKYJIIpHOW OHONOrMM pacTeHUil
[DnexTpoHHBIN pecypc] : yuebHoe mocodbue / E.C. I'Bo3neBa [u ap.]. — DNEKTpoH. JaH. —
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: onexkTpoHHsbli / Jlanb :  anekTpoHHO-OMOiMoTeuHass cucrema. —  URL:
https://e.lanbook.com/book/145846. — Pexxum mocTyma: i aBTOPH3. MOJIB30BATEIEH.

7.3. MeToauuecKue yKa3aHuUs 10 OCBOCHUIO JUCHMUILIUHBI
1. YMKJI no naucuumnnuHe «['eHHas HMHXXEHEepUs» Uil OOydalolIuXcsi MO Iporpamme
OakanmaBpuaTa OYHOW, 3a0YHOM W JUCTAHIIMOHHOW (OpMBI OOyUYEHHUS MO HAMPABICHHIO:
19.03.01- buorexnonorus. Muuypunck- Haykorpag P®, Muuypunckuit AV, 2024 r.
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7.4. UnpopmanmoHHbie U HUPPOBbIE TEXHOJIOTMHU (IPOrPaMMHOe
o0ecneyeHune, COBpeMeHHbIe NMPO(ecCHOHATbHbIE 0a3bl JAHHBIX H

I/IH(l)OpMa]_[HOHHBIe CIIpaBOYHBIC Cl/ICTeMI)I)

VYuyebHast aucuMIUIMHA (MOAYNB) TPEAYCMAaTPUBAE€T OCBOCHHE HMH(POPMALMOHHBIX H
UPOBBIX TeXHONOTUH. Peanu3anus nudpoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE
ABJIAETCS OJHOM M3 BaKHEWIIMX Lenell o0pa3oBaHMA, JaroIled BO3MOXHOCTb pPa3BUBATh
KOHKYPEHTOCIIOCOOHbBIE KauecTBa OOY4YaroUIMXCs Kak OyAYIIMX BbICOKOKBAJIU(UIIMPOBAHHBIX
CIELIUAIHUCTOB.

[ludpoBbie TEXHOJIOIUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()(HEKTUBHOrO peLIeHUs
3a7a4  Mpo¢)eCCHOHAIBHOIO, COLHUAIbHOIO0, JIMYHOCTHOTO XapakTepa C HCIOIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTMH. OcBoeHHE LU(PPOBBIX TEXHOIOTUH B
paMKax JaHHOW JUCHMIUIMHBI (MOAYJS) OPHEHTHPOBAHO HA CIIOCOOHOCTH O€30macHo u
Ha/JieKaluM  00pa3oM  MOJy4aTh JOCTYN, YIpPaBlsATb, WHTErPUPOBATH, OOMEHUBATHCA,
OLICHUBATh W CO3JaBaTh HWH(POPMAIMIO C TOMOUIbI0 HHU(POBBIX YCTPOMCTB U CETEBBIX
TexHosoruil. dopmupoBaHrue HUPPOBONH KOMIIETEHTHOCTU MpearonaraeT paboTy ¢ 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 yciuyr ot 03.04.2024
Ne 6/1 (CeTeBas aieKkTpoHHasT OMOINOTEKA)

2. baza gaHHBIX 37eKTpOoHHBIX HHpOopMauoHHbIX pecypcoB ®I'BHY ITHCXB (morosop
Mo 0o0ecmeueHuIo J0cTyna K AJIeKTpOHHBIM uH(popMannoHHbIM pecypcam PI'BHY IMHCXb
yepes repmuHal yaanennoro goctymna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3.OnektponHas OubnuoTteuHas cuctema «HanumonaneHblil mupoBoil pecypc «PykoHT»:
Komnekmuu «ba3osbiit MmaccuBy» u «Konoc-c. Cenbekoe xo3stiictBoy (https://rucont.ru/) (morosop
Ha OKa3aHUe yCIyT 10 NpeA0CTaBICHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnexrporHoe u3nateabcrso FOPAUT» (https://urait.ru/) (moroBop Ha okasaHHe
yCIyTr TO MPEJOCTaBICHUIO JIOCTyma kK obOpaszoBarenbHOM miatdhopme OOO «DnekTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OMOmMoTeuHast cuctemMa «Bepraackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIOIB30BaHKE Mpou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza manneix HOB «HarmonanbHas snekrpoHHas Oubnmorekay (https://rusneb.ru/)
(moroBop o noaxmroyeHnu Kk HOb u npenocraBnennn nocrymna k oobekram HOb ot 02.02.2024
Ne 101/HOb/4712-1m)

7. CornamieHve 0 COTPYAHHYECTBE MO OKa3aHWIO OMOIMOTEYHO-MH(POPMAIMOHHBIX U
COLMOKYJIBTYPHBIX YCIYT IOJIb30BaTeNsIM YHHMBEpPCUTETa W3 YHMCJIa MHBAIMJIOB IO 3PEHUIO,
CJIa0OBUISIINX, WHBAJIHMIOB JAPYIHX KATETOPHHA C OTpaHMYEHHBIM JOCTYIIOM K HH(OpMAaIHH,
JUI, UMEIONINX TPyAHOCTU ¢ ureHueM mockomneyaTHoro Tekcta TOI'BYK «TamOoBckas
obnacTHas YHUBEpCaIbHas Hay4Hast oubmmoTeKa UM. A.C. [Tymkuna
(https://www.tambovlib.ru) (cornamenue o corpyanuuectse ot 16.09.2021 Ne 6/H)

7.4.2. MudpopmanoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounas npaBoBas cucteMa Koncynerantllimoc (0roBop MoCTaBKH, afanTaliuy U
COIPOBOKIEHUA K3eMIuIApoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIM mnepuoanueckuil cnpaBoyHuK «Cucrema I'APAHT» (moroBop Ha
YCIYTH 10 comnpoBoxieHu0 oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemeHHbIe podecCHOHATIbHBIE 0a3bl JaHHBIX
1. Baza JAaHHBIX HOPMATUBHO-IIPABOBBIX AKTOB I/IH(I)OpMaI_II/IOHHO-O6paBOBaTCHBHOf/'I
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. basza pmannbix Hayunoit snmektponnoit 6ubmmoreku eLIBRARY.RU — poccutickuit
UH()OPMAIIMOHHO-aHAJTMTHYECKUI TOpPTal B O00JACTH HAyKH, TEXHOJIOTHH, MEIUIUHBI |
obpasoBanus - https://elibrary.ru/

3. Ioptan oTKpbITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/
rOCYyIapCTBEHHOW CTATHCTHKH -

4. OtkpeiThie naHHbIe DeaepanbHON  CITYKOBI

https://rosstat.gov.ru/opendata

7.4.4. JInueH3MOHHOE U CBOOOHO pacpoCTPaHsieMoe POrpaMMHOe
o0ecrieyeHue, B TOM YHCJIE 0Te4eCTBEHHOT0 TPOU3BOACTBA

HammenoBanne Pazpabotunx 10 JocTymHOCTb Ccpuka Ha PexBm3uTHI
(mpaBooOagaTens) (MIeH3HOHHOE, Enuneiii peectp TIOITBEPIKTATOIIETO
CBOOOTHO poccuiickix IOKyMeHTa (TIpH
pacrpocTpaHsemMoe) MpOrpamMM JIJIst HAJTUYUH)
O9BM u BJ] (npu
HaJIU4YUN)
Microsoft Microsoft JInneH3noHHOE - JInnensus
Windows, Corporation ot 04.06.2015 Ne
Office 65291651 cpok
Professional JIEUCTBHS: OECCPOUHO
AntusupycHoe | AO «JlaGopaTtopus JIutieH3noHHOE https://reestr.digital | CyGnuuen3noHHbIMH
OpOrpaMMHOE Kacmepckoro» .gov.ru/reestr/3665 norosop ¢ 000
obecrieueHue (Poccus) 74/?sphrase_id=41 «Codreke» ot
KasperskyEndpoi 5165 09.12.2024 Ne 6/H,
ntSecurity s CPOK JICUCTBHUSL: C
om3Heca 09.12.2024 no
09.12.2025
MoitO¢ducCranma 00O «Hossle JIunensnonnoe https://reestr.digital Konrpakt ¢ OO0
PTHBII - o0navHbIe .gov.ru/reestr/3016 «PyOukon»
OducHbIi maker TEXHOJIOTHH 31/?sphrase_id=26 o1 24.04.2019 Ne
JUIst paboTHI € (Poccus) 98444 03641000008190000
JIOKYMEHTaMHU 12
U MOYTOU CpOK JEHCTBHUS:
(myoffice.ru) 6eccpo4HO
OducHbli maker AO «P7» JIuteH3uoHHOE https://reestr.digital Konrpakt ¢ OO0
«P7-Oducy .gov.ru/reestr/3066 «Codrekcy
(meckrorHas 68/?sphrase_id=44 ot 24.10.2023 Ne
BEpCHsl) 35041 03641000008230000
07
CpOK JE€HCTBHUS:
O6eccpodHo
OneparnoHHas 00O "bazansT JIuteH3noHHOE https://reestr.digital Konrpakt ¢ 000
cucremMa «AIbT CBOOOHOE .gov.ru/reestr/3032 «Cogrexcy
O6pazoBanue» POrpaMMHOE 62/?sphrase_id=44 ot 24.10.2023 Ne
obecrieueHne" 35015 03641000008230000
07
CpOK JICHCTBHUSL:
6eccpodHo
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IIporpammuas
cucTeMa Jst
oOHapyXeHUs
TEKCTOBBIX
3alMCTBOBaHUH B
y9eOHBIX 1
Hay4YHBIX paboTax
«AHTHIIArUAT
BY3»
(https://docs.antip
lagiaus.ru)

AO «AHTHIIArHAT)
(Poccus)

JInensunonnoe

https://reestr.digital

.gov.ru/reestr/3033

50/?sphrase_id=26
98186

JIneH3NOHHBII
nmorosop ¢ AO
«AHTHIIIATHAT» OT
23.05.2024 Ne 8151,
CPOK JIEUCTBHUSL: C
23.05.2024 mo
22.05.2025

Acrobat Reader
- IPOCMOTP
nokymeHToB PDF,
DjvuU

Adobe Systems

CBoOomHO
pacrpoctpaHsieMoe

FoxitReader
- MPOCMOTP
nokymeHnToB PDF,
Djvu

FoxitCorporation

CBoOoaHO
pacmpocTpaHsieMoe

7.4.5. Pecypcbl nH(OPMALTMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEepHET»
2. CDTOwiki: 6a3a 3nanwmii no udposoi Tpancopmaruu https://cdto.wiki/

LNk wNE

3. Pexxum mocryma:.garant.ru - cnpasouno-mpaBoBasi cucrema «I"”APAHT»

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

Tlmroc»

7.4.6. HudpoBble HHCTPYMEHTbI, IPUMEHsieMble B 00Pa30BaTeJIbLHOM

LMS-miardpopma Moodle
Bupryansnas nocka Mupo: miro.com
BupryansHas nocka SBoardhttps://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Ob6naunsle cepBucsl: Annexc./luck, O6mnako Mail.ru
Cepsucol onpocos: Suaexc @opmel, MyQuiz
Cepaucsl BiaeocBs3u: SIuaekc tenemoct, \Webinar.ru
CepBuc coBMmecTHOM paOoThl Haja mHpoekTaMu A HeOonbiux rpynn Trello

http://www.trello.com
7.4.7. lIlndpoBbie TEXHOJOIMH, IPUMEHsAEMbIE IIPH U3YYCHHUHU JUCHMILIHHbBI

npoiecce

[MudpoBble TEXHOJIOTUN Bunel yueOHOI pabOTHI, dopmMupyemble
BBITIOJIHAEMBIE C IPUMEHEHUEM KOMIIETEHIINH
11 (POBON TEXHOJIOTHH
1. | Obmaunsie TexHojorun | Jlekimm VK-1, I1IK-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. XKanwo3u ropu3oHTAIbHBIE HA TPU OKHA

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

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

1. Microsoft Windows 7
(muuensus 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 JEMOHCTPAIIMOHHOTO
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 anexkrponnbsie  (mHB.Ne2101040151) | 49413124, 0eccpovHo).
3aHATHI 3. Kamepa KBY-1 CIIY wmox 9001 |2. Microsoft Office 2010
CEMHHApPCKOIo OaktepunuaHas  ynbrpaduoneroBas st | (muneHsus ot 04.06.2015 Ne
TUIA, TPYIMIOBBIX | XPaHEHUSI CTEPUIIBHBIX MHCTPYMEHTOB (MHB. | 65291658, 6eccpouno).
u Ne 21013600786)
uaauBuayanbHbiX | 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 wmemnunuHckuii 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. Hacrennsiif  skpaH 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. Cucremusiii komruiekT: [Iporeccop Intel
Original LGA 1155, BEHTUJISITOD,

MaTepHHCKasl TuIaTa, aMsTh, )KECTKUH 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'€HHAs MHXXEHEPHs» COCTaBJICHAa B COOTBETCTBHH C
tpeboBanusiMu ®PI'OC BO mo wampasneruto noaroroBku 19.03.01 buortexnomnorus (ypoBeHb

OakanaBpuata), YTBEp>KISHHOTO Mpuka3oM MuHUCTepcTBa 00pa3oBaHus 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: KaHauaaT c.-X. HayK, JOLEHT KadeIpbl JaHAMWAPTHOH apXUTEKTYpBHl,
3emyieycTpoiictBa u kagactpo ['youn A.C.

Ilpoepamma paspabomana 8 coomeemcmsuu ¢ mpedosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl cagoBOJICTBA, OMOTEXHOIOTMH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SMUCTBEHHBIX KYJAbTYp (mpoTokos Ne 9 ot «18» ampens
2022r.)

[Iporpamma  paccmMoTpeHa Ha  3aceJaHMHM  y4eOHO-METOJUYECKOW  KOMHCCHHU
[TnonooBomHoro uucturyra um. M.B. Muuypuna Muuypunckoro I'AY (mpotokosn Ne 8§ ot
«18» ampens 2022 r.)

IIporpamma yTBep)kAeHa pelIeHHEM Y4yeOHO-METOJUYECKOr0 COBETa YHHBEpPCHTETa
npotokoi Ne§ ot «21» ampensa 2022 r.

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @IOC BO

[IporpamMma paccmoTpeHa Ha 3acefdaHuM Kadeapbl CaJ0BOJACTBA, OMOTEXHOJIOTHUU U
CEJIEKIINH CEIbCKOX03AMCTBEHHBIX KynbTYp (1mpoTokos Ne 11 ot 13 utons 2023 r.).

[IporpamMma paccMoTpeHa Ha 3acelaHUU Y4eOHO-METOJMYECKOW KOMHCCUUM HHCTUTYTA
(GyHIaMEHTaIbHbIX U NPUKIAAHBIX arpoduorexHosoruii um. M.B. Muuypuna MuuypuHCKOro
['AY (npotokon Ne 11 ot 19 utons 2023 r.).

[IporpamMmMa yTBepkJeHa Ha 3aceJaHUU Y4eOHO-METOJMYECKOTO0 COBETAa YHUBEPCHUTETA
(mpotokon Ne 10 ot 22 uronst 2023 1.).

IIpoecpamma paspabomana ¢ coomeemcmeuu ¢ mpevoganuamu @I OC BO

IIporpamma paccMoTpeHa Ha 3acelaHMM KadeIpbl CaJ0BOACTBA, OHMOTEXHOJIOTUH U
CEJIEKIIUH CEIbCKOX035CTBeHHBIX KYIbTYp (mpotokosn Ne 11 ot 03 mas 2024 1.).

IIporpamma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOJUYECKOH KOMHCCUU HMHCTHUTYTA
(byHAaMEHTAIbHBIX M TNPUKIAIHBIX arpobuorexHoioruii um. M.B. Muuypuna MuuypuHckoro
I'AY (npotokon Ne 10 ot 20 mast 2024 r.).

IIporpamma yTBepkJeHa Ha 3aceaHUU Y4yeOHO-METOJMUYECKOr0 COBETa YHHMBEpCUTETA
(mporokon Ne 9 ot 23 mast 2024 1.).

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3aceiaHuM KadeIpbl CaJ0BOACTBA, OMOTEXHOJIOTUH U
CEJICKIIMHU CEIbCKOXO03SMCTBEHHBIX KyJIbTYp (mpoTokon Ne 10 ot 08 anperns 2025 1.).

IIporpamma paccMoTpeHa Ha 3acelaHuU y4yeOHO-METOJIUYECKON KOMHCCUU WHCTHUTYTA
byHIaMEeHTabHBIX U MPUKIAAHBIX arpoOuorexHonoruii um. M.B. Muuypuna MuuypuHCKOTro
['AY (mpotokon Ne 8 ot 21 anpens 2025 r).

[Iporpamma yTBepkaeHa Ha 3aceJaHUU Y4eOHO-METOAWYECKOIO COBETa YHUBEPCUTETa
(mpotokoxn Ne 8 ot 23 anpesns 2025 1.).
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OpuruHan ToKyMeHTa XpaHUTCS Ha Kadenpe cagoBOACTBa, OMOTEXHOJIOTHIA U
CEJICKLIMU CEJIbCKOXO3SUCTBEHHBIX KYJIBTYD
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