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1. llesu u 3212494 AU CIUILIHHBI

OcHoBHas 1eIb JUCHUIUIUHBI "BHOUHKEHEepUs] OMOJIOTUUECKUX CUCTEM", N3YyUYE€HHUE T€HHO-
MHXCHEPHBIX U KJIIETOUYHBIX METO/IOB U TEXHOJIOTUI CO3/IaHHSI M UCIIOIb30BaHUS
T€HETUYECKHU TpaHC(POPMUPOBAHHBIX (MOIU(PUITUPOBAHHBIX ) PACTEHUM, )KUBOTHBIX U
MUKpPOOPraHU3MOB B LIEJISIX UHTEHCU(UKALIMK POU3BOCTBA U MOJTYUYEHUSI HOBBIX BUJIOB
IPOAYKTOB Pa3IMYHOTO Ha3HaYeHUs. 3ala4aMy TUCLMIUIMHBI SBJISIOTCA: - U3yUCHHE
OMOJOrNYECKUX 00BEKTOB, IPUMEHSIEMbIX B OMOMHKEHEPUU; - AHATU3 CTPOCHHUS U
cTpykTypsl reHa, JJ{Hk u PHK, a Takke anropurma peannsauny reHeTU4ECKOU
uH(GOPMALINH B KJIETKE; - U3yueHue (hepMEHTOB F'€eHHON MHXKEHEPUHU, METObI U3
IIPUMEHEHMUS; - CDABHUTEIIbHBIM aHAJIN3 METO/I0B U3yUYEHUSI TEHOMA, B TOM YHUCJIE
NOJIMMEpa3Hasl LETHAs peaKUus; - U3y4eHHE METO/I0B TeHOAUArHOCTUKU U T€HOTEpaInu; -
aHaiau3 crnoco6oB KOHTPoIs U uaeHntudukanuu ['MO.

Kpartkoe conepxxanne TUCHUILTHHBI

Jucuunnuna « buonHxenepus OMOIOTMYECKUX CUCTEM» COAEPIKUT CBEACHUS O
OMOJIOrMYECKHUX IPOAYLIEHTAX, CII0CO0aX MOIYUYEHHs! IPOIYLIEHTOB C HYKHBIMU
CBOMCTBAMH, B TOM YHCJIE METOAAMU N'€HETUYECKON NHKEHEPUHN; CTPYKTYPE T'€HA U
METO/Iax U3yUYeHUs reHOMa; (PepMEHTax U BEKTOPAX, IPUMEHSIEMBIX B TEHHOM HHKEHEPUU;
OCHOBHBIX CTaJUsAX U aJTOPUTMax CO3JaHUs F'€HHO-UHKXEHEPHOTO IpoaykTa. Kypce
NIO3BOJISIET U3YYNUTh METOAAX N'€HETUYECKOW NHXKEHEPUHN PACTEHUM; ITOJyYECHHE U
IPUMEHEHUE TPAHCTEHHBIX KUBOTHBIX, & TAK)XKE METOJIbI KOHTPOJIS U UACHTU(UKALIMH
I'MO; HOpMaTHBHOE pErylIMpoBaHUE B c(hepe MOTydeHHs U paclipOCTPAHEHHS T€HHO-
MOJU(DUIIMPOBAHHBIX OPraHU3MOB.

2. Komnerenuun odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWUSI 110 TUCIIUTUTHHE

3naeT: OCHOBHBIE METO/IbI OMOWH)KEHEPUH H
OMOMH(pOPMATHKH, TPUMEHSIEMBIE JIS
MoAM(UKAUKU U CO3TAaHHUS OHMOJIOTUIECKUX CHCTEM
C 3aJJaHHBIMHU CBOWMCTBAaMU; IIPHHIUITEL PAOOTHI C
OHOJIOrMYECKUMH 00bEKTaMH, BKII0UYAs KIETOYHBIC
JTMHUH, TKAHU U MOJICJIBHBIC OPTaHU3MBbI;
COBpPEMEHHbIE OMOMH(POPMATHYECKNE HHCTPYMEHTHI
Y TEXHOJIOTUH ISl aHAJIN3a ¥ HHTEPIIPETAIN
[1K-3 CriocobeH Kk Hay4HO-MCCIIEI0BATEIbCKOM U [OMOJIOTMYECKUX JAHHBIX; METOJ0JI0OTHYECKIE
npodeccuoHaIbHOM JIESITENbHOCTH, K aHAJM3Y  [OAXObI K IUTAHUPOBAHHIO U TIPOBEICHHIO

COBPECMCHHOI'O COCTOSIHHA U MCPCIICKTUB OKCIICPUMCHTOB B obnactu 6I/IOI/IH)KGHepI/II/I;
HCII0JIB30BaHUA MCTOA0B 6I/IOI/IH(1)OpMaTI/IKI/I u CTaHAapPThI U ITPOTOKOJIBI ITPOBCIACHUSA
6I/IOI/IH)KCHepI/H/I B IIPUKJIAAHBIX LCIIAX I/ICCJICI[OBaHI/If/'I U MMOJIYUYCHU A OHOJIOTHYECKUX

00BEKTOB C U3MEHEHHBIMU CBOICTBAMH.

Ymeet: [IpuMeHsTh METOIbI OMOMHKEHEPUH JIJIST
pa3pabOTKu U MOIU(DUKAITUN OMOTIOTHYECKIX
CUCTEM C 3aJIaHHBIMH XapaKTePUCTUKAMH;
MCIIOJIb30BaTh OMOUH(DOPMATHUECKUE METO/IBI JIJIS
aHAJIM3a U UHTEPIIPETAIINH JAHHBIX, TOJIyYCHHBIX B
XOJ1€ UCCJIEIOBAHUI; TPOBOIUTH KOMIUIEKCHBIN
QHAJIM3 PE3YIBTATOB SKCIIEPUMEHTOB, BBISIBIISAThH




3aKOHOMEPHOCTH H JieNlaTh 000CHOBAaHHBIE BBHIBOJIBI;
OLICHUBATh U ONTUMHU3UPOBATh METOIUKH
WCCJICIOBAaHUI HA OCHOBE TIOJYUYEHHBIX IAHHBIX U
OTIbITA; MHTETPUPOBATH PE3YNIBTAThl PAITUYHBIX
ATAIOB UCCIIEIOBAHUS [T OTYYESHHUS LIETOCTHOTO
MOHUMAaHUS IPOLECCOB U SIBJICHUM.

MmeeT mpakTudeckuii onbIT: PaboTel ¢
OMOJIOTUYECKUMHU CUCTEMAaMH U UX MOTU(DUKAITIH C
UCIIOJIb30BaHHEM METOJI0B OMOMH)KEHEPHUH,
BKJIIOYAs CO3JJaHNe U ONTUMU3AINIO KIETOUHBIX
MOJIETIei; NCTIOIb30BaHUs OMOUH(POPMATHIECKUX
WHCTPYMEHTOB JJIsl aHAJIN3a TeHOMHBIX,
TPAHCKPHUIITOMHBIX U TPOTEOMHBIX JTaHHBIX,
BKJTFOUast padboTy ¢ 0a3amMu JTaHHBIX U
CHEIAM3UPOBAHHBIM TIPOTPAMMHBIM
oOecreueHreM; MPOBECHHS KCIIEPUMEHTAIbHBIX
WCCJICIOBAHUMN, BKITIOUAS TIAHUPOBAHHE,
BBITMIOJTHEHHE U aHAJIU3 PE3yJIbTaTOB; pa3paboTKu 1
aJ1anTaluy IPOTOKOJIOB UCCIIEIOBAHHM C YIETOM
crien(pUKY U3ydaeMbIX OMOJIOTUUECKUX CHCTEM.

[1K-4 CriocobGeH mpuHUMATh y4acTue B pa3padoTke
1 anpoOany NTHHOBALIMOHHBIX MTPOAYKTOB,
CO3/IaHHBIX C IPUMEHEHUEM METOJI0B
OMoMHXeHEepUH U OMOUH(OPMaTHKH, B
COOTBETCTBUH C JEHCTBYIOLIUMH IPOTOKOIAMHM U
CTaHAapTaMHu

3naeT: MeTobl U TEXHOJIOTHH IITyOOKOM
nepepadOTKU OTXO0B MHUILEBON MPOMBIIUIEHHOCTH
U CEJIbCKOTO XO3SIMCTBA € UCTIOIb30BAHUEM
OMOTEXHOJIOTUI

YMmeet: PazpabarbiBaTh Ul NPUMEHSATH TEXHOJIOTUU
rTyOOKOH mepepaboTKH OTXO/I0B MUIIEBOM
MPOMBILUIEHHOCTH U CEITLCKOTO XO35HCTBA C
UCII0JIb30BaHHEM OMOTEXHOJIOTUI

HmeeT npakTudeckuit onbIT: Pazpabotku u
NpUMEHEHHUs] TEXHOJIOTUH TITy0OoKoi epepadoTku
OTXOJI0B MHILIEBOM MPOMBIIIIEHHOCTH U CEIHCKOTO
XO35HCTBA C HCIIOIB30BAHNEM OMOTEXHOJIOTHIA

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeIIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTrO IIaHa

[lepeveHs MOCIETYIONUX AUCITUTLTHH,
BUJIOB paboT

MojenbHbIe CUCTEMBI JUISl TOKIIMHUYECKUX
HCCIICIOBaHUM,

Krnerounast OnonH>xeHepus,

[Ipuknannas 6uonHpopMaTuka,

broxuMus MUHOPHBIX OMOJIOTMYECKH aKTUBHBIX
BEILIECTB,

HyTpuTuBHas noaiepxka opraHu3Ma

Pa3paboTka MPOTOKOJIOB IPOBEACHUS
OHOJIOTMUECKUX UCCIIETOBAHUM,

OCHOBHBIE aCIIEKThl aHTUBO3PACTHBIX TEXHOJIOTHUH,
KuneTrnka u Mmexanu3m (hepMEHTATUBHBIX PEaKITUi,
CoBpeMEHHbBIE METOJIbI TEHETUYECKUX
HCCIICTOBAaHHU,

HxeHepust YH3UMOJIOTUH,

DBHOXaKUHT 17151 yIPABICHUS 3J0POBBEM

Tpe60BaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

MozeabHbIE CUCTEMBI JUIST JOKJIUHUYECKUX
HCCcleJOBaHUI

3HaeT: OCHOBHbBIC IMPUHIHUIIBI CO3OaHNA U
HCIIOJIb30BaHUA MOJCIIBHBIX CUCTEM B

JOKIIMHNYCCKUX UCCICAOBAHNAX, COBPECMCHHBIC




0a3bl JAaHHBIX OMOJIOTHYECKUX 00BEKTOB, BKIIFOUAs
HYKJIEMHOBBIE KHCIIOTHI M O€JIKH, U UX IPUMEHEHNE
B JOKJIIMHUYECKUX MCCIIETOBAHUSIX; METO/BI U
AJITOPUTMBI OMOMH(POPMATHIECKOTO aHAI3a JIJIs
WHTEPIIPETAINH JAaHHBIX MOJICTBHBIX CHCTEM;
CTaHAapTHl U POTOKOJIBI pabOTHI €
OMOJIOTHYECKUMH MOJICTISIMU M UX BaJIHJIAIUY;
0COOEHHOCTHU PA3IMYHBIX MOAEIBHBIX OPIraHU3MOB U
WX IPUMEHEHHUE B UCCIICIOBAHUSX (HAIIPUMeED,
KJICTOUYHBIE JINHUU, )KUBOTHBIE MOJIEIH, KYJIBTYPBI
TKaHel). YMeeT: HaxoquTs U n3BiIeKaTh
HEO0O0X0MMMYI0 HH(POPMAIIHIO U3
CHEIAIM3UPOBAHHBIX 043 JAHHBIX 110
OHOJIOrHYECKUM 00BbEKTaM; MPUMEHSITh METOIbI
OronH(OPMATHUECKOTO aHATTN3a s
WHTEpIIpEeTallMK JaHHbBIX, TOJyUYEHHBIX B X0/
TOKIIMHUYECKUX MCCIIE0OBAHUHN; OLICHUBATh U
CpaBHHMBATh PA3IMYHbIE MOJIEIbHBIE CHCTEMBI Ha
O0CHOBE OMOMH(DOPMATUIECCKUX JAHHBIX;
pa3pabaThIBaTh U aJalTUPOBATH IPOTOKOJIBI
WCCJICIOBAHUI C UCTIONH30BAHHEM MOJICTHHBIX
CUCTEM; HHTETPHUPOBATH JaHHbIE U3 PA3TUYHBIX
VMCTOYHHUKOB JIJIs1 KOMIUIEKCHOTO aHallu3a U
WHTEpIIpETaluy pe3yibTraToB. MiMeeT npakTuyeckui
ombIT: PabOTHI C OCHOBHBIME 0a3aMU JaHHBIX
Ouonoruuecknx 00bEKTOB, BKIIIOYasi HYKJICHHOBbBIE
KHUCITIOTHI U OCTKH, JJIs IOMCKA U aHATH3a
uHGOpMAINH; HUCTIOJIb30BaHUS
OroMH(pOPMATUYECKUX HHCTPYMEHTOB JIJIs
00paboOTKH M BU3yaJU3alluu JaHHBIX MOJEJIbHBIX
CHCTEM; IIPOBEJICHHSI CPABHUTEIILHOTO aHAN3a
Pa3IMYHBIX MOJEJIBHBIX CUCTEM U UHTEPIIPETAIIIU
MOyYEHHBIX PE3yJIbTaTOB; CO3/JaHUS OTYETOB TIO
pe3yibraTaM JOKIMHUYECKUX UCCIIETOBAHUMN C
UCII0JIb30BaHHEM OMOMH(DOPMATUYECKUX JAHHBIX;
y4acTusl B IPOEKTaxX, CBSI3aHHBIX C pa3paboTKoi U
MPUMEHEHHUEM MOJICIIEHBIX CUCTEM B
TOKJIIMHUYECKUX HCCIIEA0BAaHUAX, C IPUMEHEHUEM
COBPEMEHHBIX OMOMH(OPMATUIECKUX METOJIOB;
BaJIMIallMU PE3YJIbTaTOB JOKIMHUYECKUX
WCCIIEIOBAHHM C UCIIOJIb30BAHUEM
OMOMH(POPMATHIECKOTO aHAIN3a M HHTEPIIPETAIIIN
TaHHBIX; MPAKTUIECKON PabOTHI C MPOTPAMMHBIM
obecrieueHrneM 11 OMOMH(POPMATHUECKOTO aHATN3a
U MOJICIIMPOBAHUS OMOJIOTMYECKUX MPOIIECCOB.

Kierounast OnonHxeHepus

3uaer: CoBpeMEeHHBIE METO/IbI OUOMHKEHEPHH U
OronH(OPMATHKH, IPUMEHSIEMBIE IS
MOTUPUKAIIUN OUOIIOTUYECKUX OOBEKTOB U
MOJTyYeHUST HOBBIX 3HAHHIA, TPUHIIUITHI H
TEXHOJIOTUH CO3JIaHHUS OUOJIOTHYSCKUX 00BEKTOB C
3aJaHHBIMH CBOMCTBAMH, BKJIIOUast METOBI T€HHOM
WH)XCHEPHUH, KIIETOYHON MHKEHEPHH U
OrorH(pOPMaTHUECKOTO aHAIN3a;
METOAO0JIOTHUECKHUE TOAXOBI K TIPOBEACHUIO
MCCIIEIOBAaHNI B 001aCTH KJIETOYHOMN
OHOWHKEHEPUH, BKJIIOUAs TNIAHUPOBAHUE




DKCIIEPUMEHTOB, BEIOOP METOJIOB M aHAJIH3
MOJTyYEHHBIX TaHHBIX; OCHOBBI
OronH(OPMATHUECKOTO aHATN3a JAHHBIX, BKITIOUAs
METOJIbI 00pabOTKH U UHTEPIPETAIIUN TeHOMHBIX,
TPAHCKPHUIITOMHBIX U TPOTEOMHBIX JTaHHBIX.,
OCHOBBI KJIETOYHOW OMOMHKEHEPHUH, BKITFOUAS
METOBI MOAU(PUKAIIUN 1 UHKCHEPUH KIIETOK;
(U3UKO-XUMHYECKUE METO/IbI HCCIIETOBAaHUS
makpomonekyn (JAHK, PHK, 6enxoB), Takue xak
CIIEKTPOCKOMHSI, XpoMmarorpadusi, dneKTpodopes;
MaTeMaTH4eCcKrue METOoIbl 00paboTKH 1 aHaIu3a
OHOJIOrMYECKUX JaHHBIX, BKIIIOYAsi CTATUCTUYECKUE
MOJIXO/TbI ¥ MOJICIIMPOBAHNE OMOIOTHYECKIX
MPOLECCOB; MPUHIUIIBI U METO/IbI
DKCIIEPUMEHTATBLHON PabOTHI C KIIE€TOUHBIMU
KyJIbTYpaMU U OPraHU3MaMU; COBPEMEHHbIE
TEXHOJIOTHMH U MHCTPYMEHTHI KJIETOUHOM
WH)KEHEPHUH, BKIIIOYasi TEHHYI0 HHXKEHEPHUIO U
TpaHcheknuto. YmeeT: [[puMeHsITh METOIbI
OMOWH)KEHEPUHU U OMOMH(POPMATHKHU TSI
pa3pabOTKU U ONITUMU3ALNN OHOIOTHYECKIX
00BEKTOB € 3aJaHHBIMU CBOMCTBAMM; IPOBOIUTH
KOMIUIEKCHBIN aHAJIN3 Pe3yJIbTaTOB MCCIIEOBaHUM,
WCITOJIB3Ys pa3IudHble OMOMH(POPMATHYECKUE
WHCTPYMEHTHI M METOJIbI CTATHCTHYECKOM
00pabOTKH JTAHHBIX; OIICHUBATH MPAKTHYECKYIO
3HAYMMOCTD MTOJyUYEHHBIX Pe3yJIbTaTOB U
OTIpe/IeIISATH BO3MOKHbBIE HAPABICHUS UX
MPUMEHEHUS; pa3padaThiBaTh U aJalITUPOBATh
METOAMKY HCCIE0BAHUN C YUETOM Clielu(DUKH
M3y4aeMbIX OMOJIOTHYECKUX 00BEKTOB;
WHTETPUPOBATh U UHTEPIIPETUPOBATH JAHHbIE U3
[PA3TUYHBIX UCTOYHUKOB ISl IOTYUYSHUS
[[EJIOCTHOTO MPEJICTABICHUS O MPOIIeCcCe U
pe3ynabrarax uccienoBanus., [[poBoauts
SKCIIEPUMEHTHI C MCIIOIB30BaHUEM PA3ITUUYHBIX
METO/IOB KJIETOYHON OMOWH)KEHEPHH, BKITFOYas
KyJBTUBUPOBAHME KJIETOK M MAaHUMYJISILIMK C HUMU;
MPUMEHSATH (PU3UKO-XUMUYIECKUE METOBI IS
aHaJIM3a MAKPOMOJIEKYT U KIIETOYHBIX KOMIIOHEHTOB;
WCTIOJIB30BaTh MAaTEMATUIECKUE METO/IBI JITIs
00pabOTKH M MHTEPIIPETALINN PE3YIBTATOB
OMOIOTHUECKUX UCCIICIOBAHUN, BKITIOUAS
MOCTPOEHHUE IPAPUKOB U CTATUCTUYECKUN aHAIIN3
TaHHBIX; pa3padaThIBaTh U ONITUMU3HPOBATH
MIPOTOKOJIBI SKCIIEPUMEHTOB C KJIETKAMH U
OpraHU3MaMH; aHAJTU3UPOBATh M HHTEPIPETUPOBATH
MOJTy4YeHHbIEe HKCIIEPUMEHTaJIbHbIE JaHHBIE C YYETOM
(UBUKO-XUMUYECKUX U MATEMAaTHICCKUX ACTIEKTOB.
Hmeet npakTuueckuii onbIT: PaboTh ¢ MeTOmaMu
TCHHOW MH)KEHEPUU U KJIETOYHOU MHKEHEPUU IS
CcO3IaHus OMOJIOTHUECKUX OOBEKTOB C
[[eJICHAIIPABIIEHHO U3MEHEHHBIMH CBOHCTBAMU;
WCITOJIb30BaHUST OMOMH(POPMATHIECKUX
WHCTPYMEHTOB JIJISl aHAIM3a U UHTEPIIPETAIIH
OMOJIOTUYECKUX JIAHHBIX, BKJIIOYasi paboTy ¢ 6a3zamu




nanHbIx (NCBI, UniProt u ap.), mporpamMMamu st
BbIPAaBHHUBAHUS MTOCJIEIOBATEIHLHOCTEN U
MOCTPOCHUS (PUIOTCHETUIECCKUX JIEPEBHEB;
MPOBEICHHSI SKCIIEPUMEHTANIbHBIX UCCIIEIOBAHUMN C
MPUMEHEHUEM METOI0B OMOUHKCHEPUH, BKITFOUAsI
KYJBTUBUPOBAHHE KIIETOK, TPAHCHEKIINIO U
TpaHchOpMAIINIO; aHATHU3A U JOKYMEHTUPOBAHUS
pE3ybTaTOB UCCIIEIOBAHUM, BKITOYAsl TOATOTOBKY
OTUYETOB U Mpe3eHTalNi., PabOTHI ¢ KIIETOYHBIMU
KyJIbTypaMH, BKIIOUAsl BbIJEJICHUE,
KyJTBTUBHPOBAHKE U TPAHC(EKIUIO KIETOK;
MCIIOJIB30BaHMsl CTIEUATIN3UPOBAHHOTO
o0opynoBaHus i (PU3UKO-XUMUYIECKOTO aHAIH3a
MaKpPOMOJIEKYJI, TAKOTO KaK CIEKTPO(POTOMETPHI,
xpomarorpadsl, dEeKTpoGopeTHIECKIe YCTaHOBKHY;
00paboOTKH 1 UHTEPIPETALIUHU IKCTIEPUMEHTAIBHBIX
TTaHHBIX C IPUMEHEHUEM MaTeMaTUYEeCKUX METOJIOB,
BKJIIOYasi MOCTPOEHUE TpadKOB, pacuer
CTATHUCTUYECKUX TOKa3aTeIe U MOJEITUPOBAHNE
OHOJIOrHUYECKUX MPOLECCOB; MPOBEACHUS
1abopaToOpHBIX padOT O MOAU(BUKALIUY KIETOK U
CO3/IaHHUIO KJIETOYHBIX MOJIETIEH; y4acTHsl B
WCCIIEIOBATEIHCKUX MMPOCKTAX, CBI3aHHBIX C
KJIETOUHON OMOWH)KEHEPHUEH, C TPUMEHEHHEM
KOMITJIEKCHOTO TIOAXO/a, BKIIFOYAIOIIETO
DKCIIEPUMEHTAIbHBIE, (PU3UKO-XUMUYECKUE U
MaTeMaTUIECKUE METO/IbI; TIOATOTOBKH OTYETOB TIO
pe3yibTraTaM MPOBEACHHBIX UCCIEOBAHUN, BKITIOUAS
OIMHMCAaHKUE METOOB, PE3YJIETATOB U HX
WHTEPIPETAINIO; KOJJTAOOPAaTUBHOMN pabOTHI B
KOMaH/Ie MPU BBIMOJIHEHUH CIIOKHBIX
MCCJIEIOBATEIbCKUX 3a/1au.

HyTpuTuBHas noaiepxkka opraHu3mMa

3HAeT: OCHOBBI ITOJIHOLIEHHOTO U PALIMOHAIIBHO
NUTaHUs, a TAaKkKe (PU3NOTOTHUECKUX MPOLIECCOB,
MPOUCXOJSAIINX B OPraHU3ME YEJIOBEKa YMEET:
NPUMEHSTH METO/IbI OMOMH)KEHEPUH U
OronH(pOPMaTUKY 715 ONIpeieTIeHUs TOTpeOHOCTEH
OpraHu3Ma B HyTPUTHBHOM NOAJEPKKHU Mmeer
MPAKTUYECKHUM OMBIT: MOJYyYEHHUS] HOBBIX
OHMOJIOTUYECKUX OOBEKTOB C M3MEHEHHBIMHU
CBOMCTBAMM, UX UHTETPALUIO B PALIMOHBI TUTAHUS

broxuMust MUHOPHBIX OMOJIOTHYECKH aKTUBHBIX
BEILIECTB

3HaeT: TEOPETUIECKNE OCHOBBI OMOXUMHUYECKIX
MPOIECCOB MOTYYESHHs] OMOTOTUYECKUX aKTHBHBIX
BCIIICCTB C 3aJaHHBEIMH CBOMCTBAMH C
MCIIOJIb30BaHUEM MUKPOOTAHU3MOB, PACTEHUN U
OTJICJILHBIX KJIETOK, UCIIOJIb30BaTh (PU3UKO-
XUMHUYECKHUE METOJIbI MCCIICTOBAHMS,
TEOPETHUECKHUE OCHOBBI OMOXMMHUYECKUX TPOIIECCOB
MOy4YeHUs] OMOIOTUYECKUX aKTUBHBIX BEIIECTB C
3aJaHHBIMU CBOMCTBAMU YMEET: UCIIOJIL30BaTh
OMOXMMHUYECKHE MTPOLIECCHI /ISl HAPaBICHHOMN
MonU(pUKAIINA OMOJIOTUYECKUX aKTUBHBIX BEIIECTB,
W3BJIEKaTh U cUHTE3UpoBaTh bBAB Ha ocHOBe
OPraHU3MOB H KJIETOK , UMIIOJIb30BaTh
OMOXUMUYCEKHE MTPOIECCHI JIsI HAITPaBICHHOM

Mo UKaIy OMOJTOTUYECKUX AKTUBHBIX BEIIECTB




lMeeT MpakTUYEeCKU OIBIT: HAIIPABICHHOMN

Mo UKaUU OUOIIOTUYECKUX aKTUBHBIX BEILIECTB,
u3BieueHus: U cuHTe3a BAB Ha ocHOBe opraHu3moB
U KJIETOK , MOTy4YEeHHsI OMOJIOTUYECKUX aKTUBHBIX
BEIIECTB C 3aJaHHBIMU CBOMCTBAMU

[Ipuknagnas 6nonHpopMaTHKa

3HaeT: MPUHLIMIIBI AaHAJIN3a NIOJYyYEHHBIX 3HAaHUH U
TAaHHBIX U3 PA3IMYHBIX HCTOYHUKOB HHGOPMAIIH C
NpUMEHEHUEM METOJJ0B OMOMH(POPMATHKH YMEET:
MCIIOJIb30BaTh MOJyUYE€HHbIE 3HAHUS B
npogecCHOHAIBHON AEATENbHOCTH,
CaMOCTOSITEJIbHO aHAJIM3UPOBATh HHPOPMAIIUIO TIPU
peneHny 3aj1a4 B chepe OnonHxkeHepuu Mmeet
MPAKTUYECKHUM ONBIT: IPUMEHEHUSI CUCTEMHOTO
MBILIICHHS], CAMOCTOATEIBHOM paboThI €
[Pa3TUYHBIMU UCTOYHUKAMU MHPOpMAIMK U 6a3aMu

JTAaHHBIX 110 BOIIPOCcaM NpodeccHOHaTbHON Chepsl

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO0mas TpyA0€eMKOCTh JUCHUIUIMHBI COCTABISET 6 3.€., 216 4., 142,75 u.

KOHTAKTHOU paboThI

Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
7 8

OO0mmast TpyI0EMKOCTh JUCITUTLITTHBI 216 108 108
Ayoumophvie 3aHAmusL: 96 48 48

Jlexuuu (JI) 32 16 16

[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI
ayuTopHbIX 3aHsaTHil (I13) 32 16 16

Jlabopatopusie pabotsl (JIP) 32 16 16
Camocmosmenvuas paboma (CPC) 73,25 37,75 35,5

IToaroroBka u 3amuTa pedepaTon 15,5 0 15.5

[ToaroroBka k 3auery 20 20 0

[ToaroroBka Kk sK3aMeHy 20 0 20

[ToaroroBka Kk KOHTPOJBHOMY OIIPOCY 17,75 17.75 0
KoHCynbranuy 1 poMeKyToYHasl aTTeCTalus 46,75 22,25 24,5
Bu koHTpOs (3aueT, aud.3a4et, IK3aMeH) - 3a4eT DK3aMEH

5. ConepkaHue TUCUHMILIMHBI

O0BeM ayTuTOpHBIX
No 3aHITHH 110 BUJAM B
HanmeHoBanue pa3aenoB IUCHUIIMHbI
paznena yacax
Beero | JI | II3 | JIP
buonornueckue o0bekThl reHHol nHxeHepuu. Ctpykrypa JJHK, PHK
1  |urena. DepMeHTHI U BEKTOPBI T€HHOM HHXEHEPUU. MeTo/ bl U3yUeHus 30 6 | 12| 12
reHOMA.
2 |AATOpUTM CO31aHUsI TPAHCTEHHBIX KOHCTPYKIMMI 22 6 | 8 8
3 |Co3gaHue ¥ MCNOJIb30BAaHUE TPAHCTEHHBIX OPTAaHU3MOB JIJISI PEIICHUS 22 6 | 8 8




HAYYHO-UCCIICAOBATCIILCKUX, OMOJIOTHYECKHUX U MCIUITMHCKUX 3a4a4

Bupychl - BEKTOPBI JJIs1 TOCTABKU TPAHCTEHHBIX KOHCTPYKIIUH.

4  |CoBpeMeHHas KJIETOYHAsI MH)KEHEpHUs pacTeHUH. MUKpPOKIOHAIBHOE 12 4| 4

Pa3SMHOXKCHUC PACTUTCIILHBIX KJIICTOK

5  |buouH)XeHepHbIE TEXHOJIOTHUS A MOTy4YeHHUs] OMOJIOIMYECKUX CUCTEM 10 10 O

5.1. Jleknun

No Ne
NeKIuujpas3aena

HanmenoBanue uimn KpaTKOC COACPIKAHUC JICKIIMOHHOTO 3aHATHA

Koi-
BO
4acoB

buonornueckre 00beKTH FTeHHON MHKeHepuH. Kiaccudukaius 1 xapakTepucTHKa
PKUBBIX OpraHn3MoB. CTpoeHue BUpyca, 0aKTepuu, MUKPOCKOITNYECKUX TPHOOB,
YKUBOTHOMW U PACTUTENIbHOM KiIeTKu. CxeMa pasmMHoxkeHus u aenenus. JJHK —
HOCUTEJb TeHeTHYecKoi nHpopMmaru. Cxema CTpOeHUs LIeMH HyKIEHUHOBON
kucsioTel. OcHOoBHBIE oTinuns Mexy JJTHK u PHK. CtpykrypHas opranuzanms
HYKJIEMHOBBIX KUCIIOT. CTpykTypa reHa. OcOOEHHOCTH F€HOMa 3YKapHOT.
Peanu3zanus reHeTH4eCKON NHPOPMAIINH B KIIETKE.

DepMeHThI TeHHOW HHKeHepuu. Pectpukrasel. Mexanusmel pacmeruienus JJHK
pectpukTtazamu. JIHK-nonmumepa3ssl. O6parHas TpaHCKpUNTa3a Uil peBepTasa.
JIHK-nura3er. Hyknea3ssl. MI3ydyeHne BEKTOpOB TeHHOW MHKEHEPHUH.
Knaccudukarys no npoduiiro UCIOAb30BaHUS U IO MPOUCXOKIeHUIO. [11a3zMuabt
u 6axkrepuodaru. Bekropsl Ha ocHoBe PHK-conep:kaux BupycoB. Bekropsl Ha
ocHoBe JIHK-reHoMHBIX BUpYCOB. MICKyCCTBEHHO CKOHCTPYHUPOBaHHBIE BEKTOPHI.

MeTtonb!l u3ydeHusi reHoma. CeKBeHUPOBaHHE HYKIEMHOBBIX KUCIOT. XMMHUECKOe
cekBeHHpoBaHue. CeKBEHUPOBaHUE IMTHPOBaHUEeM. [[upocekBeHUpOBaHUE.
Pectpukimonnsiii ananus. [lomumepasnas nennas peaxiusi. OCHOBHbIE CTaUH U
paszHoBuaHocTH [ILIP. MeToas! rubpuauzanuu. [ ubpunnsanus B pacTBope U
ruOpuanzanus Ha ¢puiasrpe. [enHas nakrunockonus. [IpuHiune uaeHTuUKams
HYKJICMHOBBIX KHUCJIOT METOIOM 3J1eKTpodope3a. [I[puHIUIBI KOHCTPYHUPOBAHUS
TeHOMHBIX OMOMMOTeK. CKPUHUHT OMOIMOTEKH IMTyTEM THOPUIN3AIINN; C TIOMOIIBIO
UMMYHOJIOTHUYECKHX TIporieayp. [IpobiemMsbl, CBSI3aHHBIE ¢ TOCTPOSHUEM TEeHOMHOMN
oubmoreku. [IpuMeHeHNE TeHOMHBIX OMOITHMOTEK.

AJITOPUTM CO3/1aHMS TPAHCTEHHBIX KOHCTPYKIUI. DTaIbl MOIYYEHUs TEHHO-
Moar(UIIMPOBAaHHOTO Opranu3Ma. [IporpaMmupoBaHue EJIEBBIX IPU3HAKOB U
cBoiicTB 'MO. Poib 1 dakTopsl, BIHsIONIHNE HA BEIOOP POMOTOpA IS
TPAHCTC€HHOM KOHCTPYKIUU. BUbI U CBOMCTBA IPOMOTOPOB.

Mertons! noctaBku neiesoi JIHK B kneTky sykaprnoT. @uzndyeckue MeTobl
TOCTaBKU: MUKPOUHBEKIIMS, DJIEKTPOIIopaus, boMOoaparupoBaHue
MUKpodacTHIaMu. OCOOEHHOCTH KaXKA0T0 MeTo/1a. XMMUYECKUE METO/IbI
noctaBku «ueneBoit» JIHK B kietky. Tpancdekuus. YnakoBka B JUIOCOMBI.
JloCTOMHCTBA ¥ HETOCTATKH Ka)KI0r0 METO/A.

Pojb mpomMoTOpa B peanu3aliy reHeTHueckon HHpopMaiuu, nogdop npoMTopa B
3aBHCUMOCTH OT (DYHKIIMM TPAHCTE€HHBIX KOHCTPYKUUNA. MeToasl oTO0opa u
MNOATBEPKJICHNUS T€HHO-MOAU(DUIIMPOBAHHBIX OPraHU3MOB.

FCHHO—I/IH)KeHepHBIe MMPOAYKTHEI. CO3I[aHI/IC U IIPUMCHCHHUC TCPAIICBTUICCKH
LHCHHBIX O€EJIKOB: TFOPMOHOB, AHTUKOAT'YJIIHTOB, UMMYHOMOAYJIATOPOB, JKUBBIX
BaKIIMH, TUArHOCTUYCCKHX IIPCIIapaToB, OMOJIOTMYECKH aKTUBHBIX ICIITUOOB.
HOJIy‘-IeHI/IC OCJIICBBIX OEJIKOB C HCIIOJIBE30BAHUEM MOJIOUHBIX 6I/IOpeaKTOpOB.

CoznaHue U NCIOJIb30BaHUE TPAHCTEHHBIX OPraHU3MOB JUIsl PEIICHUS HAyYHO-
MCCIIEIOBATEIbCKUX, OMOJIOTMUECKIX U MEIUIMHCKUX 3aaad. [Ipumepsl u sTamnsl
CO3JaHUA ) KUBOTHBIX IJI UCCIIEA0OBAaHUA 61/IOJIOFI/I‘-I€CKI/IX 1 MEOUIUHCKUX
npobnem. Meronbl BHyTpuKiIeTouHOU penaparnuu JJHK. Ocobennoctu n

MPUMEHEHNE METO/Ia TOMOJIOTHYHON pekoMmOuHarmu. VccienoBanne GyHKIui




OTJENBHBIX TeHOB MeToioM «HoxkayTa renoB». OcobenHoctu metoaa Conditional
Knockout. IToustust LoxP-caiitT u Cre-pexomOunaza. [I[pumMeHenre MeTonoB
TeHHOW WH)KEHEPUH [Tl MOJICTUPOBaHUSA 3a00JI€BaHU yesioBeka U 60pbOBI CO
crapeHueM. TpaHcreHHas KoHCTpyKius Brainbow. KapTtupoBanue B3anMocBsizeit
HEHPOHOB B I'OJIOBHOM MO3T€.

CoznaHue U UCTIONB30BaHUE TPAHCTEHHBIX OPTaHU3MOB ISl PEIICHUS HAyYHO-
HCCICIO0BATCIIbCKUX, 3a1a4, HOJ'Iy‘-IeHI/IH MOICIJIBHBIX OpFaHI/ISMOB KHUBOTHBIX,
pelieHre mpooaeMbl TPOATICHUS KU3HH, U3ydeHre QYHKIINA €HOB B Pa3BUTHH
N100aJbHEBIX 3a00JIEBAHUN YETI0BEYECTBA

10

Bupyc - BEeKTOpBI U1 JOCTaBKU TPAHCTEHHBIX KOHCTPYKIUI. CTpoeHne reHoMa
JIEHTUBUPYCOB. JTallbl )KU3HEHHOTO LIMKJIA BUPYCa B KJIETKE yKapHOTHYECKOTO
opranusma. [lomydyeHnne 6€30MacHbIX TPAHCTEHHBIX KOHCTPYKIUI Ha OCHOBE
supycHoil /IHK. IlceBnoTunuposanue Bupycos. [Ipumenenune
aJICHOACCOLIMMPOBAHHBIX BUPYCOB. [IpenmyiecTsa BUPyC-0MOCPEI0BAHHOIO
TPaHCICHE3A.

11

Vcrionp30BaHNE PETPOBUPYCOB JJISl OJTYUYEHHS TPAHCTEHHBIX KUBOTHBIX. [Ipumep
MCTIOJIb30BaHMsI BUPYCHOTO TPaHCTeHe3a B O0pb0e ¢ O0Ne3HSIMU YeTIOBEeKa U
PKUBOTHBIX. [Ipobiembl TpaHcreHe3a ¢ OMOIIBI0 BUPYCOB.

12

MUuKpOKJIOHAIbHOE Pa3MHOKEHHE PACTUTENBHBIX KileTok. Kitaccudukanus
CrIoCO0OB MUKPOKIIOHAILHOTO Pa3MHOXEHHsI pacTeHuidt. CoMaTndecKkuii
pMOpHoOreHe3 B KaJulycHoOW TkaHu. Kaimycorenes B KyJlbType pacTUTENbHBIX
KJIETOK M TKaHEM.

13

TuIbl SKCTIIAHTOB J171s1 OMOMHKeHepuH pacTeHnit. CiocoObl MOTYYEeHUsT U METObI
CTepUIN3aluu. DTarnbl KyJIbTUBUPOBAHUS PACTUTEIBLHOIO MaTepuaa in vitro.
[TprMeHeHne KyIbTyp KaJuIyCOB B OMOMHKEHEPHH.

14

HOJ'IyLIeHI/IC TPAaHCTCHHBIX JKUBOTHBIX. CnocoObl BBCACHUS TYKCPOAHBIX 'CHOB B
KJICTKHU MJICKOIIMUTAOIINX. OCHOBHBIE 3TAITBI MOJIYYCHHA TPAHCTCHHBIX ) KMBOTHBIX.
HOJ'IyLIeHI/IC TPAaHCTCHHBIX MBIIIIEH C IIOMOIIIBIO 3M6pI/IOHaHBHHX CTBOJIOBBIX
KJIICTOK

15

MeTozab! IOTY4YEHHs U HalIPaBJIEHUE MCTI0JIb30BAHUS TPAHCTEHHBIX NTHULL U PHIO.
OTansl CO31aHNs TPAHCTEHHBIX CEJIbCKOX03AMCTBEHHBIX )KMBOTHBIX.
KioHnpoBaHHe KUBOTHBIX. DTalbl PEKOHCTPYKIUU 3MOPHOHAIBHBIX KJIETOK C
MOMOIIBIO MIEPEHOCA S/IEP UM Pa3/IeeHUs] paHHUX SMOPHUOHOB.

16

['ennas (reHeTuueckas) Tepanus. Vcrnonp3oBaHne TCHHON TEpariy JIJIs JICUCHUS
MOHOTE€HHBIX HACJIEJICTBEHHBIX O0JIe3HEH. AJITOPUTM BBIOOpA CTPATETUH T€HHOM
Tepanuu. Mcnonbp3oBaHure reHHOM Tepaniy B KIIMHUYECKOW MPAKTHKE, MOIXO/bI U

TpeOOBaHUS

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MMPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
qacoB

1

[Tepsuunas u BropuyHas crpykrypa JIHK nu PHK, ctpoenne 6enkoBoi MOJIEKYITHI.

MexaHu3M (QYHKIIMOHUPOBAHUS PECTPUKTA3 MPpH cOOpKe TeHHO-
MO (PHUIIMPOBAHHOTO OPraHNU3Ma

M3y4eHne TeHOMHBIX OUOTHOTEK

A Ojw| o

MeTozb! NporpaMMHUpPOBaHUS LIEJIEBBIX IPU3HAKOB IIPU KOHCTPYUPOBAHUH T'€HHO-
MOJIM(UIIPOBAHHOTO OpraHNu3Ma

E N - N

[ [pUHIIMIIBI XUMUYECKUX METOIOB N0cTaBKku «uenesoi» JIHK B kietky.
Tpancdeknus. YmakoBka B JIUTIOCOMBI.

Co3znannie reHHO-MOAU(PUIIMPOBAHHBIX MUKPOOPTaHU3MOB - IPOYIIEHTOB
TEepareBTUYECKU LIEHHBIX OETIKOB.




[IpuHIUITEI METOZA TOMOJIOTUYHOM PEKOMOUHALIMHY JIJISl BHYTPUKIIETOYHOM

7 3 penapanuu JTHK. 4
8 4 |9Tanbl BUPYC-ONOCPENOBAHHOTO TPAHCTEHE3a OPTaHU3MOB. 4
5.3. JlaboparopHbie padoThI
Ne Ne Kox-
HaumenoBanue nin kpaTkoe cofepkaHue J1abopaTopHOi paboThI BO
3aHATHApa3eNa)
4acoB
1 1 |M3ydeHue cTpoeHusi TeHOMa IIPOKAPHOT U 3YKAPHOT. 4
Konctpyuposanue pekombunantHbix JJHK. CmnBka pepmenTamu mo
> 1 '(')}IHOI/IMSHHBIM "nmunkum" KOHuale/I (pecTpukTa3HO-IUTra3HbIi MeToa). CiuBKa 1O 4
TynbIM" KOHIIAM (KOHHEKTOpPHBIN MeTon). CirBka (pparMeHToB ¢
Pa3HOUMEHHBIMU JTUTTKMMH KOHIIAMH.
3 1 MeToabl OCyHIECTBIEHUS MOJTUMEPA3HOM HEeNMHOW peakuuu. [Iporokos, craauu u 4
pasHoBuaHoctH [111P.
4 ) Dransl co3AaHUs TPAaHCTEHHOW KOHCTPYKINH. [IporpaMMupoBanue 1eneBbIx 4
MMPU3HAKOB TCHHO-MOAU(PUIIMPOBAHHOTO OPTaHU3Ma MTPOKAPUOT
5 ) MeTon MpoHyKJIeapHON MUKPOMHBEKIIUHU. DTallbl peajnu3alui METOaA. 4
JloCTOMHCTBA U HETOCTATKU METO/IA.
6 3 JTarnbl CO3AaHMs TPAHCTEHHBIX KUBOTHBIX-TIPOAYIIEHTOB TEPAICBTUUECKU 4
LIEHHBIX OEJIKOB.
7 3 [TomydeHne TpaHCTEHHBIX OPTaHU3MOB C UCIIOIB30BaHUEM IMOPHOHATHHBIX 4
CTBOJIOBBIX KJIETOK. CBOIMCTBA IMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK
MUKpPOKIIOHATBLHOE Pa3MHOKEHUE PACTUTENIBHBIX KIETOK. THIIBI U cocTaB
8 4 |muTaTeNBHBIX cpell. [ OpMOHANbHAS PETYISIUS B KYJbTYpe KIETOK U TKaHEH «in 4
vitroy.
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Boinonnenne CPC
Crrcoxk nuteparypsl (¢ yKkazaHUEM Kon-
[Monsunx CPC pasnesnos, miaB, cTpanuil) / cceiika Ha  [CeMmecTp| BO
pecypc 4acoB
1. baxxenosa U. A., KyznenoBa T. A./
OcHOBBI MOJIeKyIIIpHO# Ouonoruu. Teopus
1 IpaKTHUKa: yuyeOHoe mocooue /it By30B.
W3natensctBo "Jlanp".2021. — 140 c. 2.
[Tumenosa E. B. Knerounas unxkenepus.
[[pakTHuecKre acreKThl MOTyYSHUS U
MCTIONTb30BAHUS KJIETOUHBIX KYJIBTYp B
Meauuune. M3narenscto "Jlanp".2020. 3.
Kucenesa T. H./ OcHOBBI reHETHKU:
[lonroroBka u 3amuTa pedeparon 8 15,5
Y4eOHO-MeToqruecKoe mocooue.
TamOOBCKHUI TOCYIaPCTBEHHBII
yauBepcuteT umenu I.P. Jlep>kaBuna. 2020.
— 98 c. 4. [IumeBast OMOTEXHOJIOTUA
[MPOYKTOB U3 CHIPbSI PACTUTEIHLHOTO
nporcxoxaeHus [Tekct]| yaeOHUK 11 By30B
o HarpasiieHuto 240700.62
"buorexnonorus" O. A. HeBepoBa u ap. -
M.: UH®PA-M, 2014. - 316, ¢
[loaroToBKa K 3a4eTy 1. baxenosa U. A., Ky3nenona T. A./ 7 20




OcHOBBI MOJIEKYIIIpHO# Onosoruu. Teopus
1 TIpaKTHKA: Y4eOHOE MOCOOHe /IS By30B.
3nareasctBo "Jlans".2021. — 140 c. 2.
[Tumenosa E. B. Knerounas unxkenepus.
[IpakTUuecKre acreKThl MOTyYSHUS U
MCTIOJIb30BAHUS KJIETOUHBIX KYJIBTYp B
Menunune. 3narenscto "Jlans".2020. 3.
Kucenesa T. H./ OcHOBBI reHeTHKU:
Y4eOHO-METOIUIECKOE TTOCOOHE.
TamOOBCKHUI TOCYTaPCTBEHHBII
yauBepcuteT umenu I.P. Jlep>kaBuna. 2020.
— 98 c. 4. [IumeBast OMOTEXHOIOT U
[MPOYKTOB U3 ChIPbsI PACTUTEIBHOTO
nporcxoxaeHus [Tekct]| yaeOHUK 11 By30B
o HarpasieHuto 240700.62
"buorexnonorus" O. A. HeBepoBa u ap. -
M.: UH®PA-M, 2014. - 316,c

HOI[I"OTOBKa K 9K3aMCHY

1. baxenosa U. A., Ky3neuoBa T. A./
OcHoBBI MOJIEKyIsIpHOI Ononoruu. Teopus
1 IpaKkTHUKa: yueOHOe mocoOue /Uit By30B.
3nareasctBo "Jlans".2021. — 140 c. 2.
[Iumenosa E. B. Knierounas unxxenepusi.
[[pakTHuecKre acreKThl MOTyICHUS 1
MCII0JIb30BaHUS KJIIETOUHBIX KYJIBTYD B
menunHae. M3garensctBo "Jlans".2020. 3.
Kucenesa T. H./ OCHOBBI reHETHKHU:
'Y4yeOHO-METOAUIECKOE II0COOME.
TamO0BCcKHI TOCYJapCTBEHHBIH
yHusepcureT uMenH [.P. Jlep:xaBuna. 2020.
— 98 c. 4. [TumeBas OMOTEXHOIOTHS
[MPOYKTOB U3 CHIPbSI PACTUTEIHLHOTO
rpoucxoxkaeHus [ TekcT]| yueOHHK 7S By30B
o Harpasyenuto 240700.62
"Bbuorexnonorus" O. A. Heseposa u Jip. -
M.: UH®PA-M, 2014. - 316,c

20

[loaroroBKa K KOHTPOJILHOMY OIPOCY

1. baxenona U. A., Ky3nemnosa T. A./
OcHoBBI MOJNEKyIsIpHOI Ononoruu. Teopus
1 IpaKkTHUKa: ydyeOHoe mocodue Juist By30B.
3nareasctBo "Jlans".2021. — 140 c. 2.
[Tumenosa E. B. Knerounas unxenepus.
[IpakTHdecKue acTeKThl MOTYYeHHS U
WCIIOJTE30BAHUS KJICTOUHBIX KYJIBTYD B
menunune. M3gareasctBo "Jlans".2020. 3.
Kucenesa T. H./ OcHOBBI TeHETHUKU:
Y4eOHO-MeToquecKoe mocooue.
TamOoBCKuUIi TOCYTapCTBEHHBIN
yauBepcuteT umeHH I.P. /lep>kaBuna. 2020.
— 98 c. 4. [lumeBas OMOTEXHOIOTHS
MIPOAYKTOB U3 CHIPhSI PACTUTEIILHOTO
nporcxoxaeHus [Tekct]| yaeOHUK 171 By30B
o HarpasieHuto 240700.62
"Bbuorexnonorus" O. A. Heseposa u jip. -
M.: UHDPA-M, 2014. - 316, c

17,75

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA NMPOBeAeHHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,

HpOMe)KYTO‘IHOﬁ arrecranmun




KOHTpOJ'II) Ka4yCCTBa OCBOCHMUA O6p&30BaTCHBHOﬁ IMporpaMmel OCYIICCTBIICTCA B
cooTBeTCcTBUM ¢ IlonoxxeHuem o 6aHHBHO-p€I>'ITHHFOBOﬁ CUCTEMC OLICHUBAHUA PC3YJIILTATOB

y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HasBanue
KOHTpOJIbHOTO[Bec
MEpONPUSITHS

Ne
KM

Ce-
MeCTp

Bun
KOHTPOJIS

Makc.
Oann

[Topsnox HauKcieHus: 6aIoB

YVun-
THIBA-
eTCA B

[TA

Texymnii
KOHTPOJIb

KoHTponbHBIIT
ornpoc

15

12-15 6amnoB: rpaMOTHO cHOPMYITHUPOBAHbBI
MCUEPIIBIBAIOIINE OTBETHI HA BCE
[MOCTaBJIEHHBIE BOIIPOCHI

8-11 6anmnoB: CTyACHT JOJIKEH NOKa3aTh
BBICOKH YPOBEHb 3HAaHUM Ha YPOBHE
BOCIIPOU3BEICHUS U 00BICHEHUS HHPOPMALIUT
4-7 0amioB: OTBETHI HE OTINYAIOTCS TyOMHON
1 TIOJTHOTOW PACKPBITHSI BOIIPOCOB, TaHbI
[paBUJIbHbBIE OTBETHI HA OOJIBITMHCTBO
[IOCTaBJIEHHBIX BOIIPOCOB

0-3 Gamnia: OTBETHI HE OTIMYAIOTCS [TYOMHON
1 TIOJTHOTOW PACKPBITHS BOIIPOCOB, 1aHbI
HENPaBWJIbHBIE OTBETHI Ha OOJBIIMHCTBO
[IOCTaBJICHHBIX BOIIPOCOB

3a4CT

ITpome-
JKyTOUHAast
arTecTanus

3adeTr - | 40

3adeT NpoBOAUTCS B (popMaTe TECTUPOBAHUS.
Crynenty npenmnaraercs 20 BOpocoB ¢
BapraHTaMM 0TBeTOB. OlleHKa 3a MPaBUIIbHBIN
OTBET Ha KaX bl BOMPOC - 2 Oasa,
MaKCHMaJbHas OLIEHKa 3a TecTupoBaHue - 40
0amtoB. Bpems mpoxoxIeHus: TeCTUPOBAHHS -
40 MUHYT

3a4CT

Hayunebrii
bonyc Y -
OTYeT

40

Kpurepuu olleHUBaHNS HAyYHOTO OTYETA!
31-40 6ayuIoB: HAYYHBIN OTYET MOTHOCTHIO
COOTBETCTBYET TEXHUUECKOMY 3aJIaHHIO, OTYET
MMEET JIOTUYHOE, TI0CIIE0BaTEIbHOE
N3JI0)KEHUE MaTepHralla C COOTBETCTBYIOIUMHU
BBIBOJIAMHU 1 000CHOBaHHBIMU TOJIOKEHUAMHU.
[Tpu 3amure CTyAEHT MOKa3bIBaeT NNIyOOKoe
3HaHKE BONPOCOB padOThl, JIETKO OTBEYAET Ha
[OCTaBJIEHHbIE BOIIPOCHI.

21-30 6ayIoB: HayYHBIH OTYET COOTBETCTBYET
TEXHUYECKOMY 3a/laHUI0, UMEET IPaMOTHO
W3JI0KEHHBIN MaTepuall, [Ipu 3amure cTyieHT
[OKa3bIBACT 3HaHUE BOIPOCOB PabOTHI, O3
0COOBIX 3aTpyJIHEHU OTBEUAET Ha
[OCTaBJIEHHbIE BOIIPOCHI.

11-20 6anioB: Hay4YHBII OTYET HE TIOJIHOCTHIO
COOTBETCTBYET TEXHUUECKOMY 3aJIaHHIO, B
[IPOEKTE IPOCMaTPUBAETCSA
HETOCJIe0BAaTeIbHOCTh U3JI0KEHHS
Matepuaia. [Ipu 3amure CTy1eHT NposBIsSET
HEYBEPEHHOCTb, IOKa3bIBAET cllab0oe 3HaAHHUE
BOIIPOCOB padOTHI, HE BCETAA JAET
MCUEPIIBIBAIOIINE aPTyMEHTHPOBAHHBIE

OK3aMCH|

OTBCTHI HA 3aJaHHBIC BOIMPOCHI.




Menee 10 GanioB: Hay4HBI OTYET HE
COOTBETCTBYET TEXHUUECKOMY 3aJIaHHIO,
[IPOEKT HE OTBEYAET TPEOOBaHUSIM,
N3J10)KEHHBIM B METOMUYECKUX
pexomeHanusax kadenpsr. [Tpu 3ammre
pPaOOThI CTY/IEHT 3aTPpyQHsIETCS OTBEYaTh Ha
MOCTaBJICHHBIE BOTIPOCHI 110 TEME MPOEKTa,
[IPY OTBETE JOITyCKAET CyIIeCTBEHHbIE
OHINOKH

IIpome-
JKyTOYHAast
arTecTanus

Dx3amMeH

40

Kputepun olleHNBaHUs OTBETA CTY/AEHTA IIPU
caaye IK3aMeHa:

40 0asoB: BHICTABISETCS CTYIEHTY, €CIIH JaH
[TOJIHBIM, pa3BEPHYTHIM OTBET HA
[MOCTaBJICHHBII BOIIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HAHUM 00
00BbEeKTE, MPOSBIIAIONIASCS B CBOOOTHOM
OTepUPOBAHUU MOHATUSMHU, YMEHUH BBIJIEIUTH
CYLIECTBEHHBIE U HECYLIIECTBEHHBIE €TO
MpU3HAKU, TPUINHHO-

cieficTBeHHbIE cBs3H. OTBET hopMynupyercs
B TEPMUHAX HAYKH, U3JI0KEH JINTEPATYPHBIM
SI3BIKOM, JIOTHYEH, I0KA3aTENEH,
TEMOHCTPUPYET aBTOPCKYIO O3UIIHIO
CTYJICHTA.

30 — 39 6ansoB: BHICTABISETCS CTYIACHTY, €CIIU
1aH MOJIHBIM, pa3BEPHYTHIN OTBET HA
[MOCTaBJIECHHBIN BOIIPOC, MTOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUI 00
00BEKTEe, T0Ka3aTeIbHO PACKPBITHI OCHOBHBIE
[10JIOYKEHMS TEMBI; B OTBETE MPOCIIEKUBAETCS
yeTKasi CTPYKTypa, Joruueckas
[10CJIEJOBATENBHOCTD, OTPAYKAIOIIAs CYLIIHOCTh
PaCKpBhIBAEMbIX OHSATU, TEOPUU, SIBICHUH.
OTBET U3JI0KEH JINTEPATYPHBIM SI3bIKOM B
TepMHHAX HayKu. MOryT OBITH JOIMYIIEHbI
HEI0YEThI B ONIPEEIICHNN TIOHATHUH,
MCIIPABJIEHHBIE CTY/IEHTOM CaMOCTOSITEILHO B
[IpoLecce OTBETA.

20 — 29 6annoB: BEICTABISETCS CTYJIEHTY, €CIIU
1aH MOJIHBIN, HO HEJOCTaTOYHO
[IOCJIENOBATEIILHEIN OTBET HA IIOCTABICHHEBIN
BOIIPOC, HO IIPYU 9TOM TOKa3aHO YMEHHE
BbI/IEJIUTH CYIIECTBEHHbBIE I HECYIIIECTBEHHbBIE
[IPU3HAKU U IPUYMHHO-CIIEACTBEHHBIE CBSI3H.
OTBeT IOTUYEH U U3JI0KEH B TEPMHUHAX HAYKH.
MoryT ObITh 1OMYyIIEHBI 2-3 OINOKH B
OTpeieIEHUN OCHOBHBIX MOHATUH, KOTOPbIE
CTYIEHT 3aTpYyAHSETCS UCIIPABUTH
CaMOCTOSITEIIBHO.

10 — 19 GanmnoB: BbICTABISIETCA CTYACHTY, €CIIH
TaH HETIOJIHBII OTBET, HO HEKOTOpast
[10CJIEJOBATENBHOCTD U3JI0KECHHUS
[IPUCYTCTBYET, B 1IEJIOM CTY/IEHTOM
pa3bupaercs B 00bEKTE, MOKa3aHO YMEHHE
BbI/IEJIUTH CYIIECTBEHHbIE PU3HAKHU U

[MPUINHHO-CIICACTBCHHLIC CBA3HU, OtBer

DK3aMCH




MoryT OBITh AOIYIICHBI OITHOKHU B

CTYIIEHT 3aTPyAHSIETCS UCIIPABUTD

[IpucyTCcTBYIOT (hparMEHTapHOCTb,
HEJIOTUYHOCTD U3JIOKEHUS.

M3JI0KCHUSI, HO JOIIOJITHUTCIBHBIC U

APYTrue BOIIPOCHhI JUCHHUITIINHBI.

JIOTUYCH U U3JIOKCH B TCPMUHAX HAYKH.
OIpeaACIICHUN OCHOBHBIX HOHHTHﬁ, KOTOPBIC

CaMOCTOSITEJIbHO, HO HA JIONIOJHUTEIbHBIC
BOIPOCHI MTPETOAABATENSI CTYACHT MBITAETCA
chopMyIupoBaTh 000CHOBAHHBIN OTBET.

1 — 9 GanmIoB: BBICTABISIETCS CTY/ICHTY, €CIIH
TaH HETIOJIHBIM OTBET, IMPEICTABIISIOLINI
co00i1 pa3pO3HEHHbIE 3HAHUS 110 TEME
BOIIPOCA C OUIMOKAMHU B OTPECIICHUSX.

[Io MHOTMM MOMEHTaM MPHUCYTCTBYIOT
BBIBOJIbI, KOHKPETHU3AIUs U JOKA3aTEIbHOCTh
YTOYHSIOIIIME BOIIPOCHI MPEMNO/IaBaTes He
MPUBOAST K KOPPEKLIMU OTBETA CTY/IEHTA HE

TOJIPKO Ha ITOCTaBJICHHBIN BOIIPOC, HO U HA

0 6anmI0B — OTCYTCTBHE OTBETA HAa BOMPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
MIPOMEKYTOYHOMN
aTTeCTaluU

[Tpouenypa nposeneHus

Kpurepuu
OLCHUBAaHUA

9K3aMCH

Ha sk3amMeHe mporcXoauT OlIeHUBAHUE YUYESOHOU IeATeTbHOCTH
00y4JaronIMXcs Mo AUCIUIUIMHE Ha OCHOBE TOJYYEHHBIX OLIEHOK 32
KOHTPOJIBHO-PEUTHHTOBBIE MEPOTIPUATHSI TEKYIIIETO KOHTPOJIS 1
MPOMEKYyTOUHOM arrectanuu. [Ipy olleHUBaHUU PE3yabTaTOB
y4eOHOH ACATEIHPHOCTH 00YYaIOMIErocs Mo JUCITUTIIMHE
UCIIOJIb3YyeTCsl 0aTbHO-PEUTHHTOBAS CUCTEMA OIEHUBAHMS
PEe3YJIBTAaTOB YUEOHOM JeATeTbHOCTH 00yJaromuxcs (yTBepxKacHa
npuka3oM pektopa ot 24.05.2019 r. Ne 179). Otnuuno: Bennuuna
periTuHTra oOyuatomerocs no gucruriuae 85...100 % Xoporo:
Bennuuna peiituara oOyyaromierocs mo agucuurumne 75...84 %
VYnosneTBopuTenbHO: Benmnunna perTiHra 00y4aronierocs mno
mucturuinHe 60...74 % HeynosnetBopurensHo: Bennunna
periTuHra oOyuatomerocs no gucruruinae 0...59 %. Jlomyckaercs
BBICTABJICHUE OIIEHKU Ha OCHOBE TEKYIIIETO peUTUHTa (aBTOMATOM )

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB

KomrmereHmn

Pesynbrarsl 00yueHus

No
KM

[1K-3

3naeT: OCHOBHBIE METOABI OMOUHKEHEPUN M OMOMH(POPMATHKH, TPUMEHSIEMBIE JIIS
MOAN(UKAIINY U CO3/1aHMsI OMOJIOTHYECKHX CUCTEM C 3aJJaHHBIMH CBOHCTBaMU;
MPUHIHITE] pab0THI ¢ OMOJIOTHYECKIUMU 00bEKTaMU, BKIIIOUAsl KJICTOUHBIE JINHHUH,
TKaHW ¥ MOZIETIbHBIE OPTaHU3MBI; COBPEMEHHbIE OMOMH(pOPMATHIECKHE
WHCTPYMEHTHI M TEXHOJIOTHH JIJISl aHAJIM3a U MHTEPIPETANN OUOIOTHUECKUX
TAaHHBIX; METOJOJIOTUYECKUE MTOAXO/IBI K TUIAHWPOBAHUIO U TIPOBEACHHIO
HKCTIEPIMEHTOB B 00JIACTH OMOMH)KEHEPUH; CTaHAAPTHI U IPOTOKOJIBI TPOBEICHUS
MCCIIeJOBAaHUN M ONyUeHHsI OMOJIOTHYECKUX 00BEKTOB C H3MEHEHHBIMH




CBOMCTBaMHU.

Ymeet: [IpuMeHsATh MeTObI OMOMHIKEHEPUH TS pa3padOTKU U MOTUBUKAIIN
OMOJIOrMYECKHUX CUCTEM C 3aJJaHHBIMU XapaKTePUCTUKAMU; UCIIOJIb30BaTh
OononHpopmMaTnyecKrue METO/bI I aHAJIN3a U UHTEPIIPETALUH JaHHBIX,
MOJTyYEHHBIX B XOJI€ UCCIIEI0BAaHUI; MPOBOAUTH KOMILJIEKCHBIA aHAIU3 PE3yJbTaToB

[1K-3

OKCIICPUMCHTOB, BBISABJIATH 3aKOHOMCPHOCTHU U ACIIATh 000CHOBaHHBIE BBIBOJBI,
OLICHUBATb U OITUMHU3UPOBATHE MCTOAUKHA I/ICCJ'Ie}Z[OBaHI/Iﬁ Ha OCHOBE IMOJTYYCHHBIX
JAaHHBIX U OIIbITA; UHTCTPUPOBATH PC3YJIbTAThI PA3JIMIHBIX 3TAIIOB UCCIICAOBAHUA
JJIS1 TIOTTYYCHUS HEJIOCTHOTO MOHMMAaHUSA ITPOLECCOB U SIBIICHHIA.

Nmeet npakTuueckuit onbIT: PabOThI ¢ OMOTOTUYECKUMU CUCTEMAMU U UX
MOM(UKALINYU C UCTIONBb30BAaHHUEM METO/I0B OMOUMHKEHEPUH, BKIIIOYAsl CO3/1aHUE U
ONTUMHU3ALMIO KIETOUHBIX MOJIeJIEN; UCTIOIb30BaHMs OMOMH(POPMATUIECKUX
WHCTPYMEHTOB JJIs1 aHAJIM3a T€HOMHBIX, TPAHCKPUIITOMHBIX U IPOTEOMHBIX JaHHBIX,
[1K-3 BKJItOYasi paboTy ¢ 6a3aMu JIaHHBIX U CIIEIIMAIU3UPOBAHHBIM NIPOTPAMMHBIM H
oOecrieyeHreM; IPOBeICHHsI SKCIIEpUMEHTAJIbHBIX UCCIIEI0OBAaHUMN, BKITIOYAs
MJIAHUPOBAHKE, BHINIOJIHEHNE U aHAJIU3 PE3Yy/IbTAaTOB; pa3paboTKU U alanTallu
MIPOTOKOJIOB MCCJIEJOBAHUH C yUETOM CHEIM(PUKH N3ydaeMbIX OHMOJIOTHYECKUX

CHCTEM.

K4 3HaeT: MeTo/bl ¥ TEXHOJIOTUH TITyOOKOM NepepadOTKU OTXOJI0B MHUILIEBOM AN
POMBIIIJIEHHOCTH U CEJILCKOT0 X034HCTBA € UCIOJIb30BAaHUEM OMOTEXHOJIOT Ul
VYmeet: PazpaOaTbIBaTh UI MIPUMEHATh TEXHOJIOTHH [TyOOKOH MepepaboTKH OTXO0/10B

T1K-4 MUALLEBON MPOMBILIJIEHHOCTH U CEIBCKOTO X035MCTBA C UCITOJIb30BAHUEM +

OMOTEXHOJIOT Ui

HmeeT npakTuyeckuii onbIT: Pa3paboTku ¥ MpUMEHEHHs TEXHOIOTHM ITyOoKoi
[1K-4 nepepabOTKU OTXOJI0B MHUILEBON MPOMBIIUIEHHOCTH U CEITLCKOTO XO35HCTBA C ulu
MCIIOJIb30BaHNEM OMOTEXHOJIOT M

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe 1 MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAas Tumepamypa:

1. Hpanona, JI. A. [ImmeBas 6uorexnonorus [Texcr] Ka. 2 ITepepaborka
PaCTUTENBHOTO CHIPhsl ydeOHOE MocoOue IJist By30B 10 criennanbHoctr 240902
"TInmeBas ouorexnonorus" JI. A. Usanosa, JI. U. Boiino, 1. C. BanoBa. - M.:
KonocC, 2008. - 471, [1] c.

6) OononHumenbHas IUmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 05 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. yuebnoe mocobue "buonmxkenepus" / C.I1. Mepenkosa,YenssOnHCK
,2019

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.  yuebHoe nocobue "buonnxenepus" / C.I1. MepenkoBa,YenssOMHCK
,2019



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onucanue
JUTEPaTyphbl ANIEKTPOHHOMN
dbopme
Axynos, T. P. MonekynsipHas 6rnorexHosorus. bruonmkenepus
1 J?I:feOB;aﬂ 4 ig}(ljbmnmenbcma : yuebHoe nocobue / T. P. SIxynos. — Ka3zans : KTABM uwm.
patyp baymana, 2018. — 157 c. https://e.lanbook.com/book/122951
Axynos, T. P. MonekynsipHas OnoTexHoI0THs | yaeOHoe
b OcHoBHas OBbC mu3narensctBa |[nocodue / T. P. SIkynos, T. X. ®anzoB. — Kazans : KTABM
nTeparypa Jlanb uM. baymana, 2018. — 280 c.
https://e.lanbook.com/book/122952
Kyues, M. I. buonnxenepus pacteHuil. OCHOBHBIE METOABI :
3 OcHoBHas OBbC uznarensctBa [yuebnoe mocodue / M. I'. Kynes, M. B. Ckammios, U. E.
ureparypa Jlanb SAmckux. — Kpacnospck : COY, 2020. — 80 c.
https://e.lanbook.com/book/181629
Bricokoropckuii, B. E. buoxumnyeckue 0CHOBBI
4 JlononuutenbHas |ObC u3narenbcTBa |[OMouHx)eHepuu : yuebnoe nocodue / B. E. Beicokoropckutid,
UTEpaTypa Jlanb 1O. A. [ToponsaukoBa, O. H. Tuttens. — Omck : OMckuit
['AY, 2025. — 101 c. https://e.lanbook.com/book/482060
Haymenxko, O. A. lHkeHepHast SH3UMOJIOTHS | YIEeOHOe
5 JlononautensHas |9bC m3narenscrBa [mocodue / O. A. Haymenko, E. C. bapbiesa, E. B.
nTeparypa Jlanb bubapuea. — OpenOypr : OI'Y, 2021. — 182 c.
https://e.lanbook.com/book/422717

HepequB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreueHMS:

1. Microsoft-Office(6eccpouno)
2. -Paint. NET(6eccpouno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Uudopmanmonnsie pecypebl OI'Y OUIIC(6eccpouno)
2. O0OQ JlanBep-Texakcnept(21.02.2027)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUIITUHbI

. | Ne
Bun 3aparuit

ayJl.

OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAsT TEXHUKA,
MpeIyCTaHOBICHHOE MPOrPaMMHOE 00€CIIEUeHHE, UCTIONB3YEMOE JIJISl PA3TUUHbBIX
BUIOB 3aHATHH

[IpoexTop + skpanH Acer, KOMIUIEKT KOMITBIOTEPHOTO 000PY/I0BaHUsI (CUCTEMHBIN
6nox LG, monutop LG, knaBuarypa Genius, mbiib Logitech), SI1C «Cucrema

Jlexunm ?26)3 [T”APAHT», 50 pabo4ynx MecT 00y4aromuxcs, 10cKa ayauTopHas-1 mrT.
OmnepamuonHas cucreMa Microsoft Windows * (XP) OducHsrit maker Microsoft
Office** (2000,2010)
YueOHas maboparopusi OMOTEXHOJIOTHN U aHATUTHYECKUX UCCIIETOBAaHUM
MarepuanpHO-TeXHUYECKOe obOecredenue: 1. AkBaauctumisaTop — 1 mrT. 2.
Jlaboparopubie (241 [AHanu3aTop Monoka — 2 mT. 3. Annapar cymuibHbli — 1 wt. 4. Anmapar
3aHATUA (2) |ynbTpa3ByKOBOM MOrpyx’HOM — 1 WIT. 5. AHanu3arop BiaaxkHocTy — |1 mT. 6. Beckr 1

KJ1acca TOYHOCTH — | mT. 7. Beckl anekTpoHHbIe 1abopaTopHbie — 1 mT. 8. Beckl 110
15 xr — 1 mt. 9. Bonsnas 6ans — 1 wt. 10. [Inadonockon — 1 mt. 11. M3mepurens




nedopmanuy KIeHKoBUHBI — | mT. 12. JIByxKamMepHBII MUKpPOTIPOLIECCOPHBII
noHomep — 1 . 13. JlromuHockom — 1mT. 14. Mukpockon OMHOKYJISIPHBIN — 2 IIIT.
15. Mukpockon MOHOKYJIsApHBIN — 4 T, 16. [InuTa snexrpuueckas — 1 mr. 17.
[Tonsspumetp — 2 . 18. Ilpunrtep mazepusiii — 1 mt. 19. Pedpakromerp — 1 mr. 20.
pH-metp — 1 mT. 21. Cxanep — | wt. 22. Crepunuzarop — | mr. 23. Tenedon
crarmoHapHsbiil — 1 mT. 24. TepmocTar Bo3ayuiHbid — 1 . 25. dotokonopumerp —
1 wt. 26. XonomwieHuk — | mt. 27. Hentpudyra — 1 wr. 28. lkad BeITHKHON — 1
mT. 29. [llkad cyxoxaposoit — 1 mt. 30. [llkad cymmnsHbIi 3epHOBOM — 1 mT. 31.
[ taTuBe! 1y TUTpOBaHus — 6 WT. 32. Monurop — 3 wt. 33. KnaBuarypa — 3 wrt.
34. Mpib komnbiorepHas — 3 mit. 35. CucteMHsbIi 610K — 3 mmT. 36.
KonupoBanbHblii annapar — | mr.




