MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.B.JIB.01.01

(undexc oucyuniumsi)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

OCHOBBI TCHHOW WH)KEHEPUH M CHHTCTHYECKOM OMOJIOTHH

(Haumenosanue OUCYUNIUHbL)

10 HAINPaBJICHUIO MOATOTOBKH (CHEI[UAIIBHOCTH)
18.04.01 Xumuueckas TEXHOIOTHS

HaIpaBJIeHHOCTH (MPOQUIIb)/CrIeIUaTu3 s
Xumuueckas OMOTEXHOJIOTUS

dopma 00ydeHus: ouHast
I'on Habopa: 2022
O6mras Tpynoemkocts: 10 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 2

®opma KOHTPOJIsI | DK3aMEH Hroro
Buj 3ansiTuit
Jlexumn 16 16
JlaGopartopHbie 32 32
[IpakTueckue - -
PykoBoJICTBO: KypcoBble paboThI (mpoekts) / PI'P - -
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonraktHas pabora 48,35 48,35
CamocrosrenbHas padora 276 276
KoHTpo:b 35,65 35,65
Hroro 360 360

( )

AOKYMEHT NOANMMCAH
SNIEKTPOHHOWM NOAMNCHIO

CepTudmkat: 014FF7890041AFC5824E0982EFBICO0A4F
Bnageneu: byHeB AnekcaHap CusicatoBuy
OenctButeneH: ¢ 02.11.2022 go 02.11.2023

\. J




Pabouyto mporpammy coctaBui(u):
[Ipodeccop LlenTpa MeqUIIUHCKOM XUMUH, K.M.H., [letpoB A.B.

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Vv OtcyrcTBYyeT

Penensent

(OonarcHocmy, yuenoe 3eanue, cmenens, Pamunus U.0.)

Pabouas mporpamma qucHMIUIMHEI cocTaBiena Ha ocHoBaHuM ®I'OC BO u yuebHOro niana
HAaIpaBJICHUS TOATOTOBKH (CHEIUATBEHOCTH)
18.04.01 Xumuueckas TEXHOIOTHS

Cpok aeiicTBUSI IPOrpaMMbl NPaKTHKH 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu LleHTpa MEAMIIMHCKON XUMUH

(mpoTokoi 3acemanust Ne 2 ot «27» aBrycra 2021 r.).



1. eab ocBOeHUST TUCHUILTAHBI

Lenb OCBOCHMS JUCHMIUIMHBI - (POPMHUPOBAHME 3HAHUN TIO OCHOBaM I'€HHOH MHXEHEPHH U
CHUHTETUYECKOM OMOJIOrMy, NPUBUTH MIPAKTUYECKHE HABBIKU JJAOOPAaTOPHOM paboThI ¢ pa3IMUHBIMU
00BEKTaMH, aHAIM30M U CTATUCTHUYECKON 00pabOTKOM MOTYyYSHHBIX TaHHBIX JJIS1 HCIIOIB30BaHHS UX

B IIpoLeCCe Hay‘IHO-HpaKTH‘ICCKOﬁ JACATCIIBHOCTH.

2. MecTto nucnumimnabl B crpykrype OIIOII BO

HI/ICHI/IHHI/IHa OTHOCUTCA K 4YacCTu,

OTHOLHCHI/II;'I, K 3JICKTHUBHBIM JUCHUIIIIMHAM 1.

dbopMupyeMoil ydacTHUKaMH 00pa3oBaTEIbHbBIX

I[I/ICL[I/IHJII/IHLI H IIPAaKTUKH, HAa OCBOCHHUU KOTOPBIX 6a31/1pyeTcs1 JaHHas JTUCHUIITINHA:

«XuMHuuecKas 6I/IOTeXHOJ'IOFI/I$I>),

IPOJAYKTOB TOHKOTO OPraHUYECKOI'0 CUHTE3a.

«I[OHOJ'IHI/ITCJ'IBHBIG IJaBbl XHMHUYECKOH TEXHOJIOTHH

I[I/ICIII/IHJII/IHLI " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOI>'I JUCHUITIINHBI HGO6XOI{I/IMO KakK
MMpEAICCTBYIOIICEC: ((HpOI/ISBOI[CTBeHHaH IIpaKTHUKa (Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKaH pa60Ta) 3.

3. ILnanupyembie pe3yJbTaThl 00yYeHHUSs

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(Koa 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

[1IK-2. I'oToB Kk noucky,
00paboTKe, aHaIu3y U
CUCTEMAaTU3alluH1 Hay4YyHO-
TEXHUYECKOU
nH(pOpMaILIUU 1O TeMe
UCCIIEIOBaHMS], PELICHHUS
HECTaHIAPTHBIX 3ajad,
BbIOOPY METOJIUK U
CPEICTB peLIeHUs 3a1a4u
B 00J1aCTH XUMHUYECKON
OMOTEXHOJIOTUU

[1K-2.1 Ucnons3yer
OCHOBHBIE METO/IbI TIOUCKA,
00paboTKHU U aHaAIN3a
HAyYHO-TEXHUUYECKOH
nH(pOpMaLnH, BKIIOYas
MOKMCK MH(OPMAIIIH B
COBPEMEHHBIX HAyUHBIX U
pedepaTuBHBIX 6a3ax
JTAHHBIX.

3HaTh: nHOOPMAIIMOHHBIC Oa3bI
JAHHBIX JIJIS TIOMCKA HAYy4YHO-
TEXHUYECKON MH(OpMAIINH B
0o0nacTy reHHOW WH>KEHEPHUH U
CHHTETUYECKON OMOJIOTHH.

YMeTh: CaMOCTOATEIHHO MTPOBOIUTH
TIOVICK ¥ aHAJTIN3 NHPOPMAITUH B
0o0nacTv reHHOW WH)XXEHEPUH U
OMOTEXHOJIOTHH

Brnanets: ymeHuHeM fienath BHIBOIBI
H 000011IeHUS I UCIIOIL30BaAHHUS
UX B Ipoliecce Hay4HO-
MIPAKTUICCKON JCSITEITLHOCTH

[1K-2.2. Ciocoben
UCIIOJIb30BaTh Pa3IHYHbIC
ITOJXOJIBI 1 METOIBI
OIKCaHHBIC B JTUTEPATYPE
NPU PEUICHUN
HCCIIEN0BATENLCKUX U
MPOM3BOJICTBEHHBIX 337134 B
00JIaCTH XUMHYECKOHN
OHMOTEXHOJIOTHH.

3HaTh: TCOPCTUUCCKHUEC OCHOBBI
TCHHOM HWHXXCHCPUN, MCXaHU3MbI
HU3MCHYUBOCTU OPTaHN3MOB

VYMeTb: uznaraTb U KpUTUUECKU
aHATM3UPOBATH UH(OPMAITHIO O
JOCTHXKEHUSIX U TTEPCTIEKTUBAX
BHE/IPECHHS METOJ0B T€HHOU
WH)KEHEPUHU U CUHTETUYECKOM
OMOJIOTHH B IPAKTUKY

BnaneTts: HaBBIKAMH B 00JIaCTH
CTpaTEruu MOJy4eHUs
PEKOMOMHAHTHBIX MOJIEKYIT




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(Ko 1 HAUMEHOBAHME)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0y4eHust

[IK-3. Crnocoben
HCIIOJIb30BATh
COBpPEMEHHBIC PUOOPHI 1
METO/IUKH,
OpraHU30BHIBATH
MIPOBEJICHUE
AKCIICPUMEHTOB H
HCIEITAHUI B 00JIacTU
XHUMHYECKOH
OHMOTCXHOJIOTHUH,
MIPOBOJIUTH UX 00PabOTKY
Y aHAJIM3UPOBATH HX
pe3yNbTaThl, U3y4aTh
CBOMCTBA XMMHUYECKOTO 1
OMOXHUMHUYECKOTO CHIPhS U
MIPOIYKTOB, TIOJy4EHHBIX
Ha UX OCHOBE

IIK-3.1 Ciocoben
OCYILIECTBIISITH BBIOOD
COBPEMEHHBIX (PU3UKO-
XAMHYECKUX METOIOB U
BBIIOJIHATE METOIUKH
AKCIIEPUMEHTA Ha KX OCHOBE
JUTSL pEIICHUS IIUPOKOTO
psiza UCCIeI0BATEIbCKIX
3a;a4 B o0JlacTu
XUMHYECKOM
OHMOTEXHOJIOTHH.

3HaTb: METOIbI
AKCIIEPUMEHTAIILHOTO CO3/JaHuUs
($hopM ¢ KeTaeMbIMH TIPU3HAKAMHU

YMeTb: OpUEHTUPOBATHCS B
COBPEMEHHBIX HaIPaBJICHUAX
T€HHOW MH)KEHEpUU U
CHUHTETUYECKOM Oroorun amis
pelIeHUs] TPAKTUUECKUX 3a1a4
Pa3HOrO YPOBHS CIOXKHOCTU

Bnaners: TepMuHosorue,
uH(popmalren o nmpodiemax
HCIIOJIBL30BAaHHUS T€HETUYECKU
MOAN(UIIUPOBAHHBIX MTPOJTYKTOB

[1K-3.2 Cnocoben
UCTIO0JIB30BaTh (PU3UKO-
XUMHUYECKHX METOIBI
aHayM3a JIIs M3y4YCHUs
KAueCTBCHHBIX U
KOJINYECTBEHHBIX
XapaKTEPUCTHK CHIPhS
(cIpbEBOI Oa3bI)
XUMHUYECKOTO U
OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA.

3HAaTh: OCHOBHBIE TIOHATHS U METOJIBI
TCHHOW MH)KCHEPHUH, OTINYHS €€ OT
CHHTETHYECKOU ONOJIOTUHN

YMeTb: paboTaTh ¢ OCHOBHBIMH
0a3amMu JaHHBIX T€HOB U OEJIKOB,
HCITOJIb30BAaTh OCHOBHBIE
MPOTPaMMHBIC TPOTYKTHI JUIS UX
aHaM3a

Brnazners: pa3iauMuHbIMH METOIaMU
TpaHcpopMaIiu, ONTUMaIbHBIMU
JUIsl KOHKPETHBIX CUTYaIuil




CTpyKTypa M cojiep:KaHue TUCHUIIHHbI

®opMbI TEKYLIETO

M Buna . KOHTPOJIs
01yJIb . HaumeHoBaHue TeM 3aHATHIH
yueOHoM N Cemectp | O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
(paznen) (yueoHoii padoThI)
padoThbI OLICHOYHOI'0
cpeacTna)
Jlex 1 OcHoBHble NOHATUSA. ['eHbl. XpOMOCOMBI. 2 2 - -
I'enombl. MaTpuunsble niporieccsl. Peryisinus
HKCIPECCHH T'CHOB.
Cp OcBoeHune TeopeTUUeCcKoro MaTepuana, 2 31
MOATOTOBKA K JIa0OpaTopHOU paboTe
JIa0 1 BripaBHUBaHME U aHAINU3 HYKJICOTUIHBIX U 2 4 - -
AMHHOKHCIIOTHBIX TTOCJIE0BATEILHOCTEH.
[Touck romosioruii.
Jlex 2 WHucTpymeHTapuii reHHOI HHXeHepuu-1. 2 2 - -
MeTo/b1 BBIICTIEHUS, OYMCTKH HYKJIEMHOBBIX
KucI0T. DepMeHTHI 11 paboTHI ¢
HYKJIEMHOBBIMH KUCIIOTaMH.
Cp OcBoeHne TeOpeTUUECKOro MaTepuana, 2 35
MOATOTOBKA K JIa0opaTopHOU paboTe
JIa6 2 IIpoexkTupoBaHye reHHO-UHKEHEPHBIX 2 4 - -
KOHCTPYKIHUU JIJI1 PECTPUKIMOHHO-TUTa3HOU
cOopKu.
Jlek 3 WHucTpymMeHTapuil reHHON MHXEHEepHH-2. 2 2 - -
[Tnazmuast. T1LP. Cay3epH-0610TTHHT.
CekBeHHpPOBaHUE.
Cp OcBOCHHE TEOPETUIECKOTO MaTepHaa, 2 35
MOITOTOBKA K TaOOpaTopHOl paboTte
JIab 3 [IpoekTupoBaHye XUMEPHBIX OEIKOB C 2 4 - - KonTpomnpHas pabota

momorisro IT1P.

1




®DopMbI TEKYLIET0

M Buna . KOHTPOJIs
01yJIb . HaumeHoBaHue TeM 3aHATHIH
yueOHoM N Cemectp | O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
(paznen) (yueoHoii padoThI)
padoThI OLICHOYHOI' 0
cpeacTna)
Jlex 4 WuctpymenTapuii reHHON HHXEHEePHH-3. 2 2 - -
CuHTe3 OJINTOHYKJICOTHIOB U T€HOB.
TexHoI0rNN KJIOHUPOBAHHUS.
Cp OcBoeHune TeoOpeTUUeCKoro MaTepuana, 2 35
MOATOTOBKA K JIa0OpaTopHOU paboTe
JIa6 4 Knonuporanue renos. [IpoektupoBaHue 2 4 - - KontponpHas pabora
AKCIIPECCUOHHBIX M1a3Mul. Beibop 2
CUTHAJIBHBIX TTETITH/IOB.
Jlex 5 I'MO. I'ennas Tepanus. 2 2 - -
Cp OcBoeHune TeoOpeTUUeCKoro MaTepuana, 2 35
MOATOTOBKA K JIA0OpaTOpHOU paboTe
JIab 5 OnTumu3anus KOJIOHHOTO COCTaBa IIPU 2 4 - - KonTponbHas pabora
TeTEePOIOTUIECKON SKCIIPECCHH. 3
Jlek 6 Penaktuposanue renoma-1. I'omonorndeckas 2 2 - -
pexomOuHanus. Cre-LOXP cucrema.
Cp OcBOCHHE TEOPETUIECKOTO MaTepHara, 2 35
MOJITOTOBKA K J1a00paTopHOii padoTte
JIab 6 Paz6op npumepos 'MO u3 pazanyHbIX 2 4 - - KonTponbHas pabora
OTpaciei. 4
Jex 7 PenaktupoBanue renoma-2. Hykineasbl s 2 2 - -
caiT-crienn(puIeckoro peakTHPOBaHUSI.
TexXHOTOrnu TOCTaBKH.
Cp OcBoeHre TeOPEeTUUECKOro MaTepuana, 2 35

MOATOTOBKA K JIa0OpaTopHOU paboTe




®DopMbI TEKYLIET0

Bug . KOHTPOJIs
Monyab . HauMenoBanue TeM 3aHATHH
(pasnen) yueOHoM (yaeBmoii paboTs) Cemectp | O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
padoThI OLICHOYHOI' 0
cpeacTna)
JIa6 7 IIpoexkTupoBaHNe FreHETUUECKUX KOHCTPYKLIUI 2 4 - -
IUTSL peJAKTHPOBAHUS TEHOMA C IIOMOIIIBIO
CRISPR/Cas9
Jlex 8 CunreTnveckasi OMOJIOTHS: OCHOBHBIE 2 2 - -
HaIPaBJICHUS, MH)KCHEPHBIE TIOXO/IBI.
Cp OcBOCHHE TEOPETUIECCKOT0 MaTepHara, 2 35
MOJITOTOBKA K J1a00paTOpHOii pabote
JIa6 8 Paz6op npumepoB 13 KcciieI0BaHUN 110 2 4 - - KontponpHas padora
CHHTETHYECKOW OMOJIOTUH TOCIICIHHX JIET. 3)
Kontpons  |[TonroroBka k sK3amMeHy 2 35.65 - - DK3aMeH
ITA IIpoMexyTouHas aTTecTalus 2 0,35 - - OK3aMeH
Hroro: 360




o. OO0pa3oBaTte/ibHbIE TEXHOJOTHHI

[Tpu ocBOGHUY Kypca UCIIONB3YIOTCA KaK TPaJAuIMOHHBIE, TAK U aKTUBHBIE ()OPMBI 00ydEHUSI.
B pamkax kypca mpenycMoTpeHbl cienyromue (opMmbl pabOThl: YT€HUE JIEKLMH, MPOBEAECHUE
71a00paTOPHBIX 3aHIATUN, CAMOCTOSITENbHAS paboTa CTYIEHTOB

6. MeToauuyecKkue YKa3aHus Mo OCBOCHUIO JUCHHUIIJIMHBI

BeimonHenue mabopaTopHBIX pabOT SABISETCS OO0S3aTENbHBIM  YCIOBHEM  YCIICHIHOTO
ocBoeHusi Kypca. CTyIOeHTbl JOJKHBI BBIIOJIHUTH BCE JiabopaTopHble paboThl, OQPOPMUTH
IMCbMEHHBIE OTUETHI U caTh pabOTHI Ipenoaasaremto. [Tomyuenue 3auera no BceM 1a00paTOpHBIM
paboTam sIBisIeTCs JOMYCKOM K UTOrOBOM (hopMe KOHTPOJIA [0 KypCy.

TCKYH_IHﬁ KOHTPOJIb 3HAHWMI CTYACHTOB 110 JUCHUILIMHE OCYIICCTBIIACTCA HA J'Ia60paT0pHBIX
3aHATUAX B (I)OpMe NMHUCbMCHHBIX KOHTPOJIbHBIX pa60T NN TCCTOBBLIX 3aIIaHI/II>’I, YCTHBIX OTBCTOB Ha
IMOCTaBJICHHBIC BOIIPOCHI U UX apryMCHTAIUU. CamocTosTenpHas pa60Ta KOHTPOJIUPYETCA 1100 Ha
JIa60paTOpHI)IX 3aHATUAX, 00 B 4ackl WHIAWBUAYAJIbHBIX KOHCYJII)TaHI/Iﬁ npenoaaBaTeiiA.

J1J1s1 “'TOrOBOTO KOHTPOJISl 3HAHUH MpeAToiaracTcs MpoBeAeHUEe sk3ameHa. OILIEHUBAIOTCS KaK
KaueCTBEHHBIE XapPAKTEPUCTUKU OLIEHKU 3HAHUU CTYJIEHTOB, TaKHWe€ KaK MOJHOTA, 000OIIEHHOCTb,
CHUCTEMHOCTh U IIPOYHOCTh 3HAHUM, TaK U KOCBEHHBIC MMOKA3aTEJIM: MO3HABaTEIbHAsI aKTUBHOCTh U
UHTEPEC, CAMOCTOATEIbHOCTh, KpUTHYHOCTD U T.1I.

7. OueHouyHbIE CpeCTBA
7.1. IlacmopT OLEHOYHBIX CPEICTB

Kox konTpoiMupyemoii KoMIeTeHIMU HaumeHoBaHue
Cemectp
(M1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
2 [IK-2.1; TIK-2.2, IIK- 3.1, IIK- 3.2 Konmponvnvie pabomet 1-5;
Bonpocul k sxzameny No 1-60

7.2. TunoBble 3aJaHUsi WM HHbIE MaTepHAJbl, He00XOAUMbIe IJs TeKylIero
KOHTPOJIs

7.2.1. KoHTpoabHble padoThl

Konrtpoabsnas padora 1

1. Yro mpencraBaser coboit JIHK? IlpuBeaute Qopmynbl NypUHOBBIX U
MUPUMHUIUHOBBIX OCHOBaHUM, BXxoasmux B coctaB JJHK.
2. Kakue cBsi3u criocoOCTBYIOT IPUCOEMHEHNIO a30TUCTBIX OCHOBAHMUN OJJHOM LIeNH K

npyroi? [1o kakoMy npUHLKITY 00pa3yroTcs Takue napHble Komiuiekebl? [IpoaeMoHcTpupyiiTe cBs3U
MEXIy OCHOBaHUSMH.

3. Onnmmre npuHiun permkanuu JTHK y sykapuot?

4. Yro takoe IIIP? 3auem HyxHa noiaumepasHas LenHas peakuus? Kakue BapuaHThI
noctanoBkH 1P cymecTByror?

5. Kakoe mnpeumymectso meroga IILIP B peanbHOM BpeMEHM IO CPABHEHMIO C

Kiaccuyeckum? B yem 3akirouaercsi CMbICH MeToa «ropsiyero craptay [T1[P?



KonTtpoabHnas paéora 2

1. Uro Brirovaet B cedst ocHoBHOM dTan [TIP? IlepeuncnuTe mpoieccsl, MpOUCXOSIIUe
B KaXKI0H (haze 1 ycIoBHs MPOTEKaHUS.

2. Kakue ocHoBHblE KOMIOHEHTHl HeoOxomumbl npu mnocraHoBke [II[P B pexume
«ropsiaero crapra»? YkakuTe GYHKIHHU U COAep)KaHue Kaxaoro snemenTa B [TLP cmecu?

3. Kakue TpebOoBaHMs HEOOXOAMMO YUYUTBIBATH MpU Moadope mpaiimepoB? Ilouemy
ocoboe BauManue yaensercs GC coaeprkaHuio B cocTaBe?

4. Kak Bmuser JIHK-mommmepasa Ha »sddextuBHocTh mnpoaykra [IIP? Kaxkue
BBICOKOTOYHBIE MoJInMepa3bl Bam n3BecTHbI?

S. [TonGepure mnpsimoli u OOpaTHBIA mpaiiMep A aMIUIM(UKAIUK  yKa3aHHOH

nenu:5' CGCAACTGCCATAGTTTTGCAAT...AAATGGACCACCCGACAAGATTAG-3".
Paccuwnraiite %GC B mpaiimepe, TemmepaTypa OTKHTa.

KonTtpoJubnas paéora 3

1. Kakue merons! nerekuuu npoaykra I[P cymectByroT?

2. KaxoB mpuniun anekrpodopesa JJHK?

3. B uem 3akmiouaercss pasHMIIA MEXAY NpenapaTMBHbIM W AHAIUTUYECKUM
anekTpodopezom?

4. Kakune mapamerpsl HEOOXOIUMO YUUTHIBATh IPH MPOBEIECHUH J1eKTpodopesa?

S. [Tepeuncnure OCHOBHBIE MEPHI PEAOCTOPOKHOCTH IIPU IIPOBEAECHUH JIeKTpodopesa
HK?

KonTpouabnas padora 4

1. Kax moxxno Buzyanusupoars JJHK B rensax moce snexrpodopesa?

2. YeMm MoxeTe 0OOBSICHUTH CIEAYIOIIUI clly4ail: B HCClIeAyeMbIX 00pa3lax Ha JOPOXKKe
B I'€Jie HE BUJIHBI I10JIOCHI COOTBETCTBYIOIIEH HYKIEMHOBOM KUCIIOTHI?

3. [TpennoxuTte penieHWe A CIEAYIOIIEro ciydas: Ha JOpPOXKKE Tels I10JI0ca,
COOTBETCTBYIOIIAs MTOJIOXKUTEILHOMY KOHTPOJIIO, BUJIHA OYEHb ciada.

4. YeM MOXKeET ObITh BBI3BAHO MOJTYyYEHHUE KPUBBIX U BOJHUCTBIX (pparMeHTOB Ha resne?

5. OO0BsicHUTE TTOSIBIIEHUE HECTIEITU(DUUECKHUX MOJI0C IO JTIOPOKKE Ha arapo3HOM rejie.

KonTtpouabHnas pa6ora S

1. Onummre nopsanok aevicreuil npu Beigenennn PHK u3 knetok? Kakue peareHTs
UCTIOJIB3YIOTCS M KaKOBBI WX NpenHa3zHaueHus? Kakum cnocobom nomyyarot kJJHK u3 PHK?

2. N3 komnekuuu kiertouHoro Oanka lleHTpa MeAMIIMHCKOW XHUMHH BBIOEpUTE
HOIXOAAIIYIO KJIeTOuHYo JuHMIo i noiaydenus K IHK CDK8? Onummre Bce MaHUMYIALUU?

3. Kakue cTpykTypHbBIE (parMeHThl cojaepxkarcd B IuiazmMugax? Oxapakrtepusyiite

3HAYMMOCTD KaXXI0ro 3JICMCHTA.



4. Ha wnmoctpanuu npuseaena ¢ortorpadust remisi, Ha KOTOPBIM ObUT HAHECEH MapKep
JHK (cneBa) u ob6pazent JIHK (cripaBa), u pacmmdposka nmun JIHK pparmentoB mapkepa.

macca dparment
Hr* nH
40 10000
40 8000
40 6000
40 5000
40 . 4000
80 233000
40 _2500
40 —. 2000
40 1500
80 2x1000
40 150
40 500
40 250

* Buayanuiaums Map«epa
1 kb DNA Ladder

O6pazey

Heo6xoanMo onpeaenuTs NpUMEpHYIO JUIMHY Kaxaoro u3 Tpex ¢pparmentos JTHK.

S. Hcnons3ys nporpammy SnapGene Viewer (WM aHaJIOTMYHYIO), KapTy IUIA3MUIbI
pBluescript, cootnecute suaonykineassl pectpukiuu (Pvull, BstBAI, Rsal, EcolCRI, Sspl) u
(parMeHThl, KOTOpble OYAyT MOIy4€Hbl IPU UX ACHCTBUU HA IaHHYIO TUIa3MUTY.

1. Pvull+BstBAI a. 130+448+510+1873

2. Rsal + EcolCRI 0. 302 + 448 + 2211

3. Sspl + Rsal B. 530 + 24314. Pvull+Sspl
4. EcolCRI + BstBAI o102 + 1090 + 1769

Kputepun onenkmn:

3a paboTy CTaBUTCS OLICHKA «OTJIUYHO», €CIIM BEpHO OCBEIIECHBI BCE IMSATh BOIPOCOB,
«XOpOULIO» CTAaBUTCS 3a UETHIPE NPABHIIBHBIX OTBETA, «yIOBJIETBOPUTEILHO» 3a TpU. Ecin BepHO
OCBEIICHO He OoJiee 2 BONpoca — «HE YJOBIETBOPUTEIBHO

7.2.2. KoMIUIeKT 3aIaHuii J1J1 pellieHus 32124 HA NPAKTHYECKUX 3aHATHAX

IIpakTrueckue 3aHATH 110 KypCy HE IPEyCMOTPEHbI



7.3.  OueHoYHbIe CpeACTBa 1Jisl MPOMEKYTOYHON aTTeCTAllMU MO MTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bompochl K NPOMEKYTOYHOM aTTeCTAIIUN

Cemectp 2
Ne

w/n Bonpocsl k 3k3aMeny

1. OnpeneneHue U 3ajauy FeHeTHYECKON HHKEHEPUN

2. OmnpeneneHue U 3a/1a4d CUHTETHYECKOW OMOJI0run

3. Crpyxrypa JHK, PHK.

4. Opranu3zanys reHeTHYECKOro MaTepuaja NpoOKapuoT

S. Opranuzanys reHeTHYeCKOro MaTepraia SyKapuoT

6. MexaHU3Mbl HBOJIIOLIMY T€HOB U TEHOMOB

7. CrpykTypa reHoma denoBeka. Buasl Hekonupyronieit JJTHK

8. IlenTpanpHas 10rmMa MoJIEKYJISIpHOM Onosioruu

9. Mexanusmbl perukanuu JJHK

10. | Buasl PHK, ux cTpykrypa u pyHkunm

11. | Tpanckpunmus. MexaHuaMbl y 3yKapuoT M IpoKapuoT. BcmnomorarenbHble
nocyuenoBarenbHoCTH. OOpaTHast TPAHCKPUTIIIHS

12. Omneponsl mpokapuot. CTpykTypa, QyHKIIUU

13. CospeBanne MPHK. AnbrepHatuBHbIi crutaiicunr. k/JIHK

14. Tpanckpunuuonnsie Qaxtopel. Mexanusmbl cBa3biBanug ¢ JIHK. Hcnonws3oBanue
TPAHCKPUILHUOHHBIX ()aKTOPOB B CUHTETUYECKOM OMOJIOTHU

15. Mertonb! Beiaenenus miazMuaaon u reaomaont JIHK 3 kiietok npokapuor

16. | Mero/ibl BbIJIeNI€HUS] HYKJIEMHOBBIX KHCIIOT M3 KJIETOK 3YKapuoOT

17. Pectpukra3zpl. Tunsl, npuMeHEHUE B TECHHOW NHKEHEPUHU

18. | Meronpl pa3zieneHus HYKJICHMHOBBIX KHUCIOT IO pa3Mmepy. BelnesneHue HyKIEHHOBBIX
KHCJIOT OTIPEJICIICHHOTO pa3Mepa u3 cmecu. OuncTka HykJiIenHoBbIX KucaoT u3 [1I[P-cmecn

19. JIurazpl. OyHKIIMM, IPUMEHEHNE B TEHHON MH)KCHEPUH

20. | Docdarassl, kuHa3bl. [IpMeHeHNe B TeHHOM HH)XKEHEpUHU

21. DepMEHTBI, UCITOJIb3YEMBIE JUIs 3aTyIuIeHHs JIMNKUX KoHIoB JIHK

22. | bakrepuodaru. Mcnonab3zoBaHue i1 KIIOHUPOBAHUS

23. [Tna3muasl. @yHKIIMU B IPUPOJIE, MCIIOJIb30BaHUE B TCHHON MH)KEHEPUU

24. | Ilna3Muzsl Ui KIIOHUPOBAHUS U SKcripeccui. OCHOBHBIE 3JIEMEHTHI IUIa3MU]], HA3HAYEeHHUE,
paznuuus  MEXAY OKCIPECCHOHHBIMHU  IJIa3MUJaMH I DYKAPUOTUYECKOH U
ITPOKAPUOTHYECKOHN IKCIPECCUU

25. O6parnas Tpanckpunius. DepMeHTHI, UCTIOJIb30BaHUE B TCHHOM MH)KEHEPUU

26. | I1IIP. MexaHu3M peakiiuy, UCTIOIh30BaHNE B TECHHON WHKXCHEPHU

217. Meuenne JIHK. Mcnonb3yemble METKH, IPUMEHEHNE B TEHHON MH)KEHEPUU

28. | Meroas! onpenencaus nocienoarensHoctn JJHK. CekBenunpoBanue mo CeHmpkepy.

29. | Merons! onpexnenenus nocienosarenbioctu JJHK. CekBeHnpoBaHre HOBOTO MOKOJIEHUS

30. Komuuaectsennas I11[P. Bunpl, ucronas3oBanue.

31. | MeToapl KOMIBIOTEPHOTO aHAIK3a MOCIIE0BATEIbHOCTEH HYKJIEMHOBBIX KHCIIOT U OEJIKOB.
BripaBHIBaHME 1OCIEI0BAaTENbHOCTEN, aHAJIN3 CXOJICTBA.

32, | I'mOpumm3anmst HyKICHHOBBIX KUCIOT. briortuar mo CaysepHy. CnocoObl yCHIICHHS H
ocialeHust TMOpUAN3aliY M UX Ha3HAUYEHHE.

33. XUMHYECKUN CUHTE3 OJIMTOHYKJICOTHIOB

34. | Metospl cuHTe3a TeHOB

35. PasnoBuaHOCTH OnMMepas, ucnosb3yeMsix ais [P




36. | PecTpukiimoHHOE KIIOHHPOBAHUE

37. | TA-knonupoBanue. KnnonupoBanue 6e3 UCIOIB30BaHUE JIUTA3HI

38. CriocoObI THOPUTM3AIIMOHHOTO KIIOHUPOBAHUS.

39. | CriocoObl BBeIeHUS] HYKJICMHOBBIX KUCJIOT B KJIETKH 3YKAPHOT U MPOKAPHOT

40. | OnTuMu3aIms KOJIOHHOTO COCTaBa T'eHOB.

4]. [TocnenoBarebHOCT  DKCHEPUMEHTAIBHBIX ~ JEWCTBUWA  INPU  CO3JAHUM  TEHHO-
MOJU(DUIIMPOBAHHBIX OPTaHU3MOB

42. | I'enernuecku MoauduimpoBanHbie oprauu3mel. Lenu u cnoco6s! nomyyenus. [Ipumepsl.

43. | I'ennas Tepanus. Penraemblie npo01eMbl, OCHOBHBIC TEXHOIOTHH.

44. | 'omonoruyeckas peKOMOMHAIIMSI KaK MHCTPYMEHT pPelaKTUPOBAHMs T€HOMa

45. OMOpHUOHANIbHBIE CTBOJIOBBIE KJIETKH: CIOCOOBI IOJIY4YEHHS U HCIIOJIB30BAHUE JUIS
pEeIaKTHPOBAHUS TeHOMA

46. Cre-LoxP cucrema aiist pelakTHPOBaHHS TEHOMA

47. | TexHoyoruu pelakTHpoBaHUs reHoMa. Meranykiieasbl.

48. Texnonoruu pegaktupoBanusi reHoma. ZFN.

49, Texnonoruu penakrupoanusi resoma. TALEN.

50. Texnonoruu penakrupoanusi reHoma. CRISPR/Cas9.

51. | AnprepraruBabie Cas-HyKII€as3bl A PEIAKTUPOBAHMS TEHOMA

52. | CnocoObl JOCTaBKM MHCTPYMEHTOB JIJISl peJJaKTUPOBAHUS TEHOMA B KJIETKHU

53. | [Ipobnembl WCIONB30BAHUS PA3JIMYHBIX TEXHOJOTHUH [UISl PENaKTHPOBAHHUS TEHOMA.
Hanpasnienus 11 ycoBepIIeHCTBOBAHUS

54. | AnenoBupycsl. Micnons3oBaHue i peIaKTUPOBAHMS TEHOMA

55. | AneHoacconuupoBaHHbIe BUPYCHI. VICIIOIb30BaHKE IS PEIAKTHPOBAHUS TE€HOMA

56. | PerpoBupycsl. Micnonp3oBanue aisi peJakTHPOBAHUS T€HOMA

S57. OCHOBHBIE HANPABJICHHS B CHHTETUYCCKOU OMOJIOTHH

58. | OcHOBHBIE HMH)KEHEPHBIE MOJIXO0bl B CHHTETUYECKON OMOJIOTHN

59. DTHUueckue npodsieMbl B CHHTETUYECKONW OMOJIOTHH

60. | [lomyyeHne MUHUMAIbHBIX TeHOMOB. Llenu, MeTobl, pe3yabTaThl

7.3.2. Kpurtepuu u HOpMbI OLEeHKH

3HaHMSI CTY/IEHTOB OLIEHUBAIOTCS MO MATHOAIIILHON IIKaJe:

- onleHka «OTJIMYHO» BBICTABISAETCS CTYAEHTaM, I[OKa3aBIIUM TJIyOOKOE 3HaHUE
TEOPETUYECKON YacTH Kypca, yMEHHE BIAJETh MPAKTUYECKUMH MTPHEMAaMU, OCBOMBIINM OCHOBHYIO
Y JIOTIOJTHUTEIIbHYIO JTUTEPATypy, PEKOMEHOBAHHYIO IPOTPaMMOM Kypca, IPOSIBUBLIMM TBOPUYECKUE
CHOCOOHOCTH B MOHMMAaHHUM, M3JI0)KEHUU M UCIOJI30BAaHUM Ha MPaKTHKE y4eOHO-IPOrpaMMHOIO
MaTepuasa, IOJIHO U MOAPOOHO OTBETUBILIMM Ha BOIPOCHI OMIIETa M BOIIPOCHI NPENO1aBaTENs.

- olleHKa «XOpOoIIO» BBICTABIIAETCS CTYAECHTaM, IIOKa3aBIIUM TIJyOOKOe 3HaHue
TEOPETUYECKUX BOINPOCOB, YMEHHUE BIIAJETh NPAKTUUYECKUMM MPUEMaMHU, OCBOMBIIUM OCHOBHYIO
JUTEpaTypy, PEKOMEHJOBAHHYIO NpPOrpaMMOi Kypca, OOHApYKMBIIMM CTAOMJIBHBIX XapakTep
3HaHUN U CIIOCOOHOCTD K UX CAMOCTOSITEIbHOMY BOCIIOJTHEHUIO K OOHOBJICHHIO B X0/1€ MPAKTUYECKON
JeSITebHOCTH, TOJHOCTbIO OTBETHUBIIMM Ha BOMNPOCH OWJIeTa U JIOMOJIHUTENbHBIE BOINPOCHI
npernojaBaTess, HO JOMYCTUBIIKUM IIPH OTBETaX HE3HAYUTENIbHbIE OIIUOKH.

- OLICHKA «Y IOBJIETBOPUTEIIBHO» BBICTABISAETCA CTYACHTAM, IIOKa3aBLUIMM 3HaHHE
OCHOBHBIX MOJIOKEHUN TEOPHUH MPU HATUYHUU CYIIECTBEHHBIX MPOOETIOB B JIETANAX, TOMYCTUBLIINM
CYyIIECTBEHHbIE OIIMOKM IpPH OTBETaxX Ha BOIMNPOCH OHJIETOB U JONOJHHUTEIbHBIE BOIPOCHI
npernojaBaTesis, HO MOKa3aBIIMM 3HaHUS OCHOBHOTO yueOHO-IIPOrpaMMHOI0 MaTtepualia B 00beMe,
HE00XO0IMMOM JJISl IPEACTOSIIEH paboThI.

- ounenka «HeynoBneTBOpUTENbHO»  BBICTABISAETCS, €CIM  CTYIAEHT  IOKa3al
CyIIeCTBEHHbIE TPOOENbl B 3HAHUSAX OCHOBHBIX TOJIOKEHUH TEOPHUHU, KOTOPbIE HE MO3BOJSIOT MYy



HOPUCTYNUTH K MPAaKTUYECKO paboTe 0e3 JOMOTHUTEIBHON MOATrOTOBKH, HE OTBETHUJ HAa BOIPOCHI
OuieTa wiy npenojaBaTessl.



8. Y4eOHo-MeTOAHYECKOE H MH(OPMALTMOHHOE o0ecTedeHne JUCITUTINHBI

8.1. Oosa3arenbHas JUTepaTypa

Tun (yueOHuK, yueOHOe mocoOue,

3“; ABTOpBbI, COCTABUTEJH 3arsiaBue (3aroJ0BoK) y4eGH0-MeyoHYecKoe mocooue, Tox n3nanus
NPaKTHKYM, AP.)
1 Cy66otuna T.H., MonexynsipHasi OMOJIOTHS U TEHHAS! HHXKEHEPHS yuebHoe nmocodue 2018
Huxomnaesa I1.A., yaeoHnoe nocodue / T.H. Cy66otuna, I1. A.
Xapcekuna A.E. Hukonaesa, A.E. Xapcekuna. — Kpacnosipck : COVY,
2018. — 60 c. — ISBN 978-5-7638-3857-2
2 VYuncon K., Yonkep [[x. | [IpuHIMTIBI B METOIBI OMOXUMHUH U MOJICKYIISIPHOM yuebHoe rmocodue 2020
Ouosnoruu : yaeOHoe rmocodue / moj peaaxueit
K. Yuncon, /[x. Yonkep ; nepeBoj ¢ aHTIIUICKOTO
T.I1. Moconosoii, E.}O. Bo3zenek-Pemerusx. — 3-¢
u3n. — Mockga : Jlaboparopwus 3Hanwmii, 2020. — 855
c.— ISBN 978-5-00101-786-8
3 Pezankun B.H. ['eHHast MHXEHepHs: IPAKTUKYM : yueOHOe nmocodue / yuebHoe rnocobue 2022
B.U. Pe3sinkuH. — 5-e u3xa., nepepad. — I'pogHo :
I'pI'Y um. SAnku Kynansi, 2022. — 65 c¢. — ISBN 978-
985-582-475-7.
4 Kynnemn H., Ha myTtr k cuHTeTHYECKOI OMOTIOTHH. y4eOHO-TIPaKTHYECKOE TTocoOne 2019
bepuureiin P., Cunternyeckast 6M00rHs B 1a00OpaToOpuu : yueOHO-
Uurpam K., Xapt K.M. npaktudeckoe nocoodue / H. Kynnenn,
P. bepumreitn, K. Marpam, K.M. Xaprt ; nep. ¢ aHr.
H. B. ITapmmxosoii. — Mocksa : JIMK Ilpecc, 2019.
—250 c. — ISBN 978-5-97060-668-1
5 Sxymos T.P MosnexysipHasi OMOTEXHOJIOTHS, OMOWHIKECHEPHS: ydeOHoe mocoone 2018

yuebHoe mocodue st By3oB. /T.P.Axynos T.X.,
®dansoB — 3-e uzganue, crepeotunHoe — Jlann, 2018.
— 160 c.




8.2. JlomoJiHUTeJIbHAS JJUTEpaTypa

Ne
n/n

ABTOpBI, COCTABUTEJIHN

3arsiaBue (3aroJioBoK)

Tun (yueOHuk, yueoHoe
nocooue, yueOHO-
MeToaH4YecKoe nocooue,
NMPaKTHUKYM, IP.)

I'ox m3panusa

KoauuecTBO B
HAy4YHOI
ounoamoTeke /
HaumeHnoBanue
IBC

Cy66otuna T.H.,
I'yceitnos O.A.,
Macmrokosa 1.E.

MonexynsipHast OMOJIOTUSI U TeHHAs!
WHXXeHepus : yueOHoe nmocobue /

T.H. Cy66oTuna, O.A. I'yceliHOB,

N.E. MacntokoBa [u ap.]. ;

Cubupckuii GpenepanbHbI YHUBEPCHUTET,
WHCTUTYT PyHAaAMEHTaIbHOW OMOJIOTHH U
o6uorexnonoruu. — Kpacuosipck : COVY,
2021 (2021-04-29). — 234 c. — ISBN 978-5-
7638-4403-0

yueOHoe rocobue

2021

Kypoasnea I'.A.

['enHas uHX)eHepHst B OMOTEXHOJIOTHH:
yuebHuk BY3/ I'.A. )XKypasneBa — 2e u3f,
ucnp. u gon. — CII6.: Oxo-Bekrop, 2019 —
342 c. ISBN 978-5-906648-97-6

yueOHUK

2019

[lenxkynos C.H.

['eHeTHUecKast MHXEHEepHs : y4e0. -Crpas.
nocobue / C.H. lllenkyHoB. — 4-e u3n. ,
ctep. — HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE U3AaTenabcTBO, 2010. —
514 c. — ISBN 978-5-379-01064-5

y4eOHO-CIIPaBOYHOE
nocobue

2010




8.3. IlepedeHn npodeccHOHANBHBIX 023 JTAHHBIX H HHPOPMATMOHHBIX CIIPABOYHBIX
cucTemM

- WebofScience [DnekTpoHHBIN pecypc|: MyIbTUIUCIUIIINHAPHAS pedepaTUBHAS
06aza  gamnbix. —  Philadelphia: ClarivateAnalitics, 2016 -  Pexum  gocryma:
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHriL.

- Scopus  [DnekTpoHHBIM  pecypc]:  pedepatuBHas ~ 0aza  JAHHBIX. —
Netherlands: Elsevier, 2004 — Pesxum moctyma: scopus.com. — 3ariL. ¢ skpaHa. — SI3. pyc., aHri.

- Elibrary [DnexTpoHHBI pecypc]|: HayuHas 3JeKTpoHHas O0nbianoTeka. — MockBa:
HO3Bb, 2000. — Pexxum nocryna: elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHTJI.

- SpringerLink [DnexkrponHsiii pecypc]: [06aza nmanHbIX]. — Switzerland:
SpringerNature, 1842. — Pexxum moctyma: link.springer.com. — 3aru. ¢ skpana. — 5I3. aHri.

- ScienceDirect [DnekTpoHHBIH pecypc]|: KOJUIGKIHS DJIEKTPOHHBIX  KHUT
usnarenanscTBa Elsevier. — Netherlands: Elsevier, 2018. — Peskxum nocryma: sciencedirect.com. — 3arir.
C DKpaHa. — 3. aHrIL

- 9BC «Jlanb» (mpaBa mpuHamiexkatr OOO «3bC JIAHby), (mo anapecy
http://www.e.lanbook.com) BkirouaeT B ce0si MOTHOTEKCTOBBIC 3JICKTPOHHBIC BEPCHU BCEX KHHT,
BBIIIC/IINX B U3JIATEIBCTBE, a TAK)KE KOJUICKIIUH ITOJIHOTEKCTOBBIX (aiijIOB IPYTUX M31aTeNIbCTB. B
0a3e mpeaCcTaBiICHbI HE TOJIBKO yueOHbIC H3IaHKsI, HO U HaydHasl JUTePaTypa, a TAKXKe CIIOBApH.

- 9BC «IPRbooks» (mpasa npunaaiexar OO0 Kommanus «Aii [Tu Ap Meauay), (o
aapecy http://www.iprbookshop.ru) — cogepxut y4eOHHKH U ydeOHBIC MOCOOHS, MOHOTpadwuu,
MPOM3BOJICTBEHHO-TIPAKTHYECKUE, CIPABOYHBIC H3/IaHUS, a TaKKe JICJIOBYIO JIUTEPaTypy s
NPaKTUKYIOIHUX crenuainctoB. B DBC BKIOYeHbI H31aHKs 3a MOCIICAHNE 5 JIET 110 TYMaHUTAPHBIM,
COLIMAIBHBIM U 3KOHOMUYECKUM HayKaM, I10 OCTaJIbHBIM OTPACIISIM 3HaHUs — 3a nocieaaue 10 ser.

- 9BC «ZNANIUM.COM» (npaBa npunamiexar OO0 «3HAHUYMy), (1o aapecy
http://www.new.znanium.com). B 6a3e npeacraBieHbl He TOJIBKO YUeOHbIC U3aHUs, HO U HaydHast
JUTEpaTypa, a TAK)Ke CIIOBapH, CIIPABOYHUKH.

8.4. IlepedyeHb MPOrpaMMHOI0 00ecTieYeHUsI

Ne Hanmenosanue IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows Horoop Ne 690 ot 19.05.2015r., cpok
JIeicTBUS — OeCCPOUHO
2 | Office Standart JTorosop Ne 690 ot 19.05.2015r., cpok

neiictBus — 6eccpouno; Jlorosop Ne 727
or 20.07.2016r., cpok neWcTBUsS —
6eccpouHo

8.5.  Onucanue MaTepuaIbHO-TEXHHUYECKOH 0a3bl, HEOOXOUMOIi /151 OCYIeCTBJIEHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILIUHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpakKTH4YecKUX M JIa0OPATOPHBIX 3aHATHI,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yYarommxcs (HoMep ayAuTOPUH)

IlepeyeHb OCHOBHOIO 000PY10BAHMS

1 Y4yeOHast ayTuTOpust ISl IPOBEICHHS CToIbl y4eHUYECKUE IBYXMECTHBIE
3aHATUH JICKIIMOHHOTO THMA. Y uyeOHas (MOHOOJIOKH), CTOJ
ayTUTOPHS ISl IPOBEICHHUS 3aHATHHA MpernoaBaTeIbCKHA, CTYI

CEMHHApPCKOro THna. Y4eOHas ayTUuTOpHUs JJs



http://e.lanbook.com/
http://www.iprbookshop.ru /
http://www.new.znanium.com/

Ne
n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0y4yaoumxcs (HoMep ayJAUTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS

KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYpCOBBIX pa0oT). YueOHast ayIuTOpHs JUis
MIPOBEACHUS TPYNIOBBIX U UHANBUIYAIBHBIX
KOHCYNbTalMi. YueOHas ayAuTopust 1Jis
MIPOBEACHUS 3aHIATHI TEKYIEr0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.

A-215

HPEIoIaBaTeIbCKUil, T0CKa ayIUTOPHAs
(menoBas), Tabauma Meneneesa

Jlaboparopust «bHOXUMUUN KIETKU U
MeTab0JIOMUKNY YueOHas ay TUTOPUS IS
MIPOBEICHUS JIA0OPATOPHBIX paboT

A-209

Cromnsl maboparopHsie, Moiika 60*80
SAFA neBa, cTos mpuOOpHBIH, mKad
BoITsDKHOM 1500 LB xepamuka,
MoOpo3miIbHas kamepa Binder, 6okc
MHUKPOOHOIOTHYECKOI 0€301macHOCTH
BMB-II- «Jlamunap-C.»-1,5, Tymba
noJIKaTHast, cocya Jproapa Juist JUTHT.
xpanenus C/IC-35M, ¢ 6 kaHuctpamu,
omok Buerranid SRC 45 ZSPR-S
Mitsubishi Heavy, 6110k BHyTpeHHwMIA
SRK 45 ZSPR-S Mitsubishi Heavy,
OOKC JIJIs1 CTEPUIIBHBIX PA0OT MOIEITh
UVT-S (-AR) BS-040107-AAA, natuuk
02 + nnara ynpapneHus (4-20MA)
binder 5002-0060, HCTOYHHUK ITATAHUS
PowerPac Basic, 100-120/220-240 V
BioRad 1645050, kamepa Mini-Sub Cell
GT, 7x7¢cM,C 3aTUBOYHBIM CTOJIUKOM U
ynopam# Juis 3anuBku BioRad,
MUKporeHTpudyra nabopatopHas Epp
MS MiniSpin, BapuanT
npucrnocobiaenus MiniSpin, mnatdopma
BS-010108-EK P-12/100 12 mect
1/xon6 100-150mn mist meitkepa OS-
20,0S-10,PSU-10i,ES-20, mmatdopma
BS-010116-BK P-16/88 ans meiikepa
JU1st IpoOupok nuamerpom 30mMMm, 88
mecT (10mm, 15mi, 50 mut), mnatdopma
yauBepcainbHast BS-010108-AK UP-12
¢ 3 orpannuutensmu S-10, OS-20, PSU-
10i, ES-20, Tepmortuksiep mist

aMIUIM (UK HYKJIEHHOBBIX KHCIIOT
T100, rpancummromunarop Keant-C,
20x20 cMm, gauHa BOJIHEL 470 HM,
xonomunbHUK POZIS RK - 103 A,
melikep Tepmocratupyemsiii ES-20 BS-
010111-AAA (27 nutpoB) 6e3
iatdopmsl, opouta 10 MM, BioSan,
snektporioparop MicroPulser




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0y4yaoumxcs (HoMep ayJAUTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS

Electroporator BioRad. Tepmocrar TC-
1/80 CITY, cToa NUChbMEHHBII,
Ta0ypeThl JIA0OPaTOPHBIC, XUMUYECKAS
ocyza.

HWJI «®yHKnoHaIbHbIE

reTepOLMKINYECKNE COETUHEHUS
A-309

Cton mabopaTopHBIN, TOJIKA K
Oonpir.pudopH.cTomy 2,95,0012, cton
71a00paTOPHBIN C MOMKOM, pOTOPHO-
BaKyyMHBII Hcniapurens ika rvs,
mernanka marautHas HS-Pro digital,
ucrnapuTens poraonHsiii RV 10 basic
plus V, Moiika ¢ Cymikoii, CTOI
OCTPOBHOM J1a00paTOPHBIH,
AIIEKTpOYaHUK Siemens, mIKadbl
BBITSDKHBIE, Meliasika MarauTHast US-
15008, mkadsb1, cTOI OCTPOBHOM
¢uznueckuit 1500 OK, cTon octpoBHOI
xumuyeckuid 1500 OKM, Mopo3riIbHUK
CaparoB 153 1351 Ne051837,
xoJioauJibHUK BuTpuHa CapatoB 502,
3011 Ne1038, Beco1 OHAUS SPX123
J1abopaTopHbIE JIEKTPOHHBIE, 120r,
TJTUTKA SJIEKTPUYECKas, IITaTUBbI
nabopatopusie, Becsl ALC-210d4,
xononuiabHUK J{Henp 416/442, kamepa
XpomoTorpadudeckas, KIOBeTa
JI/TIPOSIB.TUTIACTHH MENIAJIKK MarHUTHBIE
C TIOJOTPEBOM, CTOJI
MPENo/IaBaTeNIbCKUM, TaOypeThl
1abopaTopHbIE, CTYNbS , XUMUYECKas
nocyzaa

[Tomemenue At CaMOCTOSTENEHOM paOOTHI
CTYJCHTOB.
I-401

Cron yueHuueckuit — 26 mrT., cTyn — 26
mT., KoM CTOJIBI yYeHUYECKHE, CTYIIbS
yuenunueckue, [1K ¢ BbIxo70M B ceTh
WNHTepHer
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