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@ - PaGouast nporpaMma JMCIUILIHHBL

1. IEJHU U 3AJAYUN OCBOEHUSA AUCHUIIJINHBI:
enan ocBoeHHSI TUCHMIUIMHBI: 00ECIICUNTh YCBOCHUE HEOOXOIMMOro 00beMa 3HaHUIA,
MO3BOJISIOMINX CTYJCHTY OHOJOTY IMOJIy4UTh IIyOOKO€ MpeACTaBiIeHHE 00 OCHOBHBIX Jabopa-
TOPHBIX METO/AaX UCCIICOBAHNS B OMOJIOTHH.

3agaun 0CBOEHHUS JHCIHUILIMHDI:

- U3y4eHwue crenuduka 1a00paToOpHBIX METOIOB UCCIIEAOBAHUS B OMOJIOTHH;

- Pa3BUTHE CIIOCOOHOCTH MPABUIIBHOTO OMPEICICHHUS METOIOB IKCIIEPUMEHTAILHOTO HC-
CJICIOBAHMS COIVIACHO ITOCTABJICHHOM ICIIH U 3a/1a4aM;

- MPAKTHYECKOE OCBOCHUE METOJOB HCCIICOBaHMS (PMKCUPOBAHHBIX KJICTOK U TKAHEH,
METOJIOB JIA0OPATOPHON AMATHOCTUKH I€IIbMHHTO30B.

- 00001IICHHE U CUCTEMAaTH3AlHsI paHee MMOJyUYCHHBIX 3HAHUN O METOJ/IaX MCCIICIOBAHUS B
OuoJioruu;

- BBIpa0OTKA YMEHHSI Y HaBBIKOB IPAKTHUYECKOTO UCTIOIB30BAHUS TIOTYYCHHBIX 3HAHUH
IIPH IOCTAHOBKE COOCTBEHHOTO IKCIIEPUMEHTAITBHOTO UCCIICIOBAHMSI.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII:

VYuebHas gucruiuimHa «JlabopaTtopHble METOABI UCCISAOBAaHUS B OMOJIOTHN» BKIIFOUYCHA
B pazaen bl. Jlucuumunzel (Moayu) ocHOBHOM oOpa3oBarenbHoi nporpammsl 06.03.01 buoso-
TUS ¥ OTHOCUTCS K JUCIMILTUHAM 10 BbIOOPY BapuaTuBHOM yactu b1.B.1./IB.05.02. OcBauBaet-
cs Ha 4 Kypce, B 7 cemecTpe.

AJbTepHATUBHON IUCIUIUTMHON sBisieTcss « OCHOBBI aBTOMAaTH3aIly KIMHUYECKOW Jia-
OGopaTopum.

OOyueHne CTyJIEHTOB OCYIIECTBIISAECTCS HA OCHOBE MPEEMCTBEHHOCTH 3HAHUM, YMEHUN U
HAaBBIKOB, TOJYYEHHBIX B MPOIECCE M3YUEHUS TAKUX TUCHUILIINH, KaK: « DKOJIOTHS pacTeHUH U
KUBOTHBIX», «buoreorpadus», «Cucrematuka pacreHuit», «CucremaTnka >KUBOTHBIX», «Pa-
nuoOuonorus», «OxpaHa OKpyKawolel cpenb», « IKOHOMHKA MPUPOONOoNb3oBaHus», «IIpo-
deccronanbHbIN AnekTUB. OCHOBBI MOp(dOTeHe3a u pereHepanuny», « CoBpeMeHHbIe PHUHAHCOBBIE
WHCTPYMEHTBI TEXHOJOTUYECKOTO TMPEANPUHUMATENbCTBAY, «PernonanpHas cucreMa OMOJIOTH-
4ecKoro 00pazoBaHus», « IKOIOTHYEeCcKasi TOKCUKONOTUs», «YacTHas ructonorus», «M30paHHbie
IJIaBbI KJIETOYHOW OMOJIOTHW», @ TaKKE O3HAKOMHTENIbHBIX MPAKTUK (OOTaHMKA, 300JI0THUs, CH-
CTeMaTHKa PacTeHUN U KUBOTHBIX), MPAKTUKH MO MPOGUITIO TPO(heCcCHOHATFHOU AeITeThHOCTH,
npakTtuk «Hayuno-uccnenoBarenbckas padora» u «[IpoexTHas nesTenbHOCThY.

VYyeOnyto aucuuniauny «JlabopaTopHbie METOBI HCCIEIOBAHUS B OMOIOTHI JOTOTHSIET
napajuieJIbHOE OCBOCHHUE CIEAYIOMIMX JUCIHIUIMH: MEIUIIMHCKAs reorpadus, KIMHUYIECKas Te-
MaTOJIOTHsl, (PU3UOTOTUSI PETYNATOPHBIX CHCTEM, OONBIION MPAKTUKYM, SH3UMOJIOTHS, METOIbI
OMOJIOTMYECKHUX MCCIICTOBAHUM,

Juctunnmna «JlabopaTopHble METOIBI MCCIEAOBAHUS B OUOJOTHMY SIBISIETCS TPEIIIe-
CTBYIOIIEH IS TIPEITUTIIIOMHON TIPAKTUKH, 3aIUTHI BBITYCKHON KBaTU(UKAITMOHHONW palbOTHI,

BKJIFOYas MOATOTOBKY K NPpOUCAYPEC 3allIUTHI U TPOLUCAYPY 3allIUTHI.
3.

4. TEPEYEHbB IIJTAHUPYEMBbBIX PE3YJbTATOB OBYUEHUWS IO TUCIIHU-
IJIMHE, COOTHECEHHBIX C INIAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUS
OCHOBHOUM MPO®PECCHUOHAJBHOM OBPA3OBATEJIBHOM IMTPOTPAMMOBI

[Tponiecc ocBoeHMs TUCHUIUIMHBI «J[abopaTopHbIe METOABI HCCIEIOBAHUS B OMOJIOTHUN
HarpasiieH Ha (GOPMUPOBAHHE CIICIYIONINX KOMITETCHITHNA:

CIIOCOOHOCTH AKCIUTyaTUPOBATh COBPEMEHHYIO anmnaparypy 1 000pyAoBaHHUE JJIsl BBIIOJI-
HEHUS HayYHO-HUCCIIEA0BATEIbCKUX TOJIEBBIX M JJA00paTOpHBIX Ononornyeckux padot (I1K-1);
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CIIOCOOHOCTh MPUMEHSTHh Ha MPAKTUKE MPUEMBI COCTABJICHHS HAyYHO-TEXHUYECKUX OT-
YEeTOB, 0030pOB, AHATUTUYECKUX KAPT U MOSCHUTEIBHBIX 3aMIUCOK, U3JIaraTh U KPUTHUECKU aHa-
JU3UPOBATH MOTyYaeMyI0 HH()OPMAIIHIO U MPEACTABIISATh PE3yIbTAThI MOJIEBBIX U Ta0OPATOPHBIX
ouonornueckux ucciuenopanuii (ITK-2);

TOTOBHOCTh UCIOJL30BaTh HOPMATHUBHBIE IOKYMEHTHI, OMPEICIISIONINE OPraHUu3alnui0 U
TEXHUKY 0€30MacHOCTH paboT, CIIOCOOHOCTh OIICHMBATh OMOOE30MaCHOCTh MPOJYKTOB OMOTEX-
HOJIOTHUYECKUX U OnomeauuuHckux mpou3Boacts (I1K-5);

CIIOCOOHOCTh ~ HCIIOJIB30BATh OCHOBHBIE TEXHUYECKHE CpPEJICTBA IIOMCKAa HAay4HO-
Ouonornveckor HWH(POpPMANMK, YHUBEPCATbHBIC IMAKETHl MPHUKIAJHBIX KOMITBIOTEPHBIX IPO-
rpaMM, CO3/1aBaTh 0a3bl HIKCIIEPUMEHTAIBHBIX OUOJIOTUYECKUX JAaHHBIX, paboTaTh ¢ OMoIorHnye-
cKoi nHpopManueit B rinodatbHbIX KoMIboTepHbIX ceTsx ([1K-8).

Kox v nanme-
HOBaHMe pea-
JIU3yeMoii
KOMIIETEeHI[MH

IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHH s MO JUCIUILIHHE,
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUSI KOMIIeTeHIHii

IIK-1

3uaTh: OCHOBHBIE MOAXOABI K CaMOOpPraHU3alluud padouero Mecra B Jua-
THOCTMYECKOM M HAayYHO-HCCIIEA0BATEIBCKOM J1Ta00opaToOpusiX; YCTPOUCTBO U
MIPUHIIMITBI pa0OThl HAYYHO-UCCIIEA0BATEIHCKOTO 000PY I0BAHUSI.

YMmerb: OprannsoBarb CaMOCTOATEIbHYIO PadOTy C J1abOpaTOPHBIMU MpPHU-
O6opamMu, MHUKPOCKOIIOM; IPEACTABIATh Pe3yJIbTaThl SKCIIEPUMEHTOB U aHa-
JM3a B BUJE CXEM, PUCYHKOB, ONIMCAHUM.

Buaaners: KoMnbroTepHOH TEXHUKON € LEJIbI0 CAaMOOPTaHU3aLUU U CaMO00-
pazoBanus (paboTa ¢ calTaMu, KOMIBIOTEPHBIMHU CETSMHU, SJIECKTPOHHBIMU
MOCOOHSIMHU)

I1K-2

3HaTh: npaBuiIa 0QOPMIIEHHUSI OTUETHBIX JIOKYyMEHTOB, HOPMaTUBHBIE JTOKY-
MEHTBI, perjlaMeHTHPYIOIIe padoTy CTPYKTYPHOIO MOJpa3AesieH!s] U opra-
Huzauu B 1enoM (I'OCT, MextyHapoJHbIe CTaHAAPThI, PETIaMEHTHI)
YMeTb: 0QOpMIIATH OTYETHYIO IOKYMEHTAILIUIO COTJIACHO TpeOOBaHUSIM, TO-
CJIEZIOBATENbHO U JIOTHYHO (POPMYJIMPOBATh BBIBOABI, MPEACTABIATH PE3YJIb-
TaThl IPOBEJIEHHON PabOTHI

BuiaseTs: HaBbIKAMU COCTaBJIEHUS IUIaHA PAOOTHI B COOTBETCTBUE C MOCTaB-
JIEHHBIMU 3aJlauaMi, HaBbIKAMU TIOMCKa HEOOXOJUMOW JIHUTEepaTypsbl,
oopMiIeHHs OTYETHOM JOKYMEHTAIUH.

IIK-5

3HaTh: HOPMATUBHBIE JOKYMEHTBI, OTPECIAIONINE OPraHU3aluI0 HAyYHO-
MCCTIEI0BATENIbCKUX JTA00paTOpHii, TEXHUKY 0€30MacHOCTH paboT, cTaHIap-
ThI KJIMHUYECKUX TA0OPATOPHBIX METOIOB UCCIIECAOBAHUS.

Ymerb: ColmronaTh TEXHUKY 0€3011acHOCTH Ha paboueM mecte. OCHOBHBIC
mpaBmiia pabOThl C KOMITBIOTEPHON TEXHUKOM.

Baaners: HaBeikaMu pabOTHI ¢ TaOOPATOPHBIM M MPOU3BOJICTBEHHBIM 000-
PYJOBaHHEM COTJIACHO TPeOOBaHMSIM TEXHUKH Oe3omacHOCTH; MHGOpMAIIH-
OHHBIMHU TEXHOJIOTHSIMH, TIO3BOJISIONIUMH OIEHUTH OM00E30MacHOCTh MaTe-
pHAJIOB, IPUMEHSEMBIX B X0/ paOOTHI.

[IK-8

3HaTh: (YHKIHOHATIHHBIE BO3MOYKHOCTH TMPHKIAJHBIX MPOTPaMM; OCHOB-
HBIE TIOJIOKEHUSI MHPOPMALMOHHON 6e30MacHOCTH; MH()OPMAIIMOHHBIE TEX-
HOJIOTUH OpraHU3alNy MoucKa nHopManuu B cetu MHTepHeT.

YMmeThb: paborath ¢ mporpammuabiMu cpenactBamu (I1C) obmiero Ha3HaueHUs,
COOTBETCTBYIOUIMMHU COBPEMEHHBIM TPeOOBaHHUSIM MHPOBOro phiHKa [1C
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BJIaI[eTbI HaBbIKaMH pa6OTBI B JIOKAJILHBIX U III00aIbHBIX KOMIIBIOTCPHBIX
CeTsIX, MCIOJIb30BaTh B MPO(ECCHOHANBHON NEATEIbHOCTU CETEBbIE Cpe/l-
CTBA MOWCKA U 0OMeHa nHpOopMaIuei.

5. OBIIAYA TPYAOEMKOCTDb JUCHHUIIJINHBI

4.1. O0beM TMCUMILUIMHBI B 324€THBIX eIUHUIAX (BCEIr0)

4.2. O0beM TUCHUILINHBI 10 BUAAM y4eOHO#H padoTsl (B Yacax)

KoaunuyectBo yacoB (¢popma o0ydyeHusi: ouHast)

Buj yuedHoI paGoThI

Bcero no miany

B T.4. 1o cemecTpam

7
KonTaktHass pabota oOydarommxcsi ¢ 36 36
MIPENOJABATENIEM B COOTBETCTBUU € Y1
AyJIUTOpHBIE 3aHATHSL: 36/18* 36/18*
JICKITUU 18/18%* 18/18*
1ab0paTopHbIE pabOTHI 36 36
CamocTtosTenpHas padorta 72 72
dopMa TEKyIIEero KOHTPOJ 3HAHUU H TECTHpOBaHUE, coOeceI0OBaHNe
KOHTPOJISI CAMOCTOATEIbHOU paboThI: Te-
CTUPOBaHUE, KOHTP. paboTa, KOJUIOKBH-
yM, pedepar u ap. (He meHee 2 BUIO0B)
KypcoBas padota - -
Buibl MpOMeXKYTOUHOM aTTecTaIuu 3auer 3a4yeT
Bcero yacoB no gucnurinHe 108 108

*Unumepaxmuenvie hopmul 3aHamul

**B ciyuae Heobx00uUMOCmU UCHOIL306AHUS 8 YUEOHOM Npoyecce YacmuyHO/UCKTIIOYUMETbHO
OUCMAHYUOHHBIX 0OPA3Z06AMENbHBIX MEXHONI02UN 8 Mabauye wepes cleul YKa3vleaemcs Koauye-
cmeo uacos pabomut IT1C ¢ obyuarowumucs 051 nposedeHusi 3aHAmull 8 OUCMAHYUOHHOM hop-

mame ¢ npumMeHeHUuem 3J1eKmpOoHHOc0 o6yltemm.

4.3. Coaep:xanue TMCUMILIMHBI (MoayJisi). PacnpenesieHue 4acoB 1o TeMaM M BUaM y4eo-

HOM padoThbI:

®dopma 00yueHus ouHas
Bujabl yueOHBIX 3aHATHI
dopma
AyauTOpHBIE 3aHATHS | 3aHATHS B Camo-
Ha3Banue pa3aesioB n TEKYLIEero
Bcero Jlabopa- HHTEpaK- CTOf-
TeM Jlekuuu . KOHTPOJISA
TOPHBIE THBHOI TeJbHasI .
3HAHUH
padoThI dopme pabora
1 2 3 4 5 6
Paznen 1. JJabopaTopHbIi MUHUMYM
Tema: JIaboparopHas 6 1 1 1 TECTUPO-
nmocyna. ABTOKJIaB BaHHE, CO-
OecenoBa-
HUE
Tema: ABToMaTnyeckas 6 1 1 1 TECTUPO-
nunerka. GepMeHThI BaHUE, CO-
OecenoBa-
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HHC
Tewma: ITorermoMeT- 6 1 1 1 TECTUPO-
pusi, 000pyTOBaHUE IS BaHHUE, CO-
MepeMelIuBaHus U Mo- OecenoBa-
JIOrpeBa UCCIEAYEMBIX HHUC
BELICCTB
Tewma: Lentpudyrupo- 6 1 1 1 TECTHPO-
BaHUE BaHHE, CO-
OecenoBa-
HHC
Tema: Mukpockonus. 6 1 1 1 TECTUPO-
B3BemBanue BaHHUE, CO-
OecexoBa-
HHE
Tema: JlamuHapHbIi 6 1 1 1 TECTUPO-
6oxkc, uakyo6arop CO: BaHHUE, CO-
OecenoBa-
HHEC
Tema: Peaktussl. Pac- 6 1 1 1 TECTUPO-
YeT U MPUTOTOBJICHUE BaHHUE, CO-
pactBopoB. bydepHsbie OecenoBa-
pacTBOpHI HHE
Pasznen 2. KynbTuBHpOBaHHE KIETOYHBIX KYJIbTY
Tema: Knetka xak 00b- 6 1 1 1 TECTUPO-
€KT Hay4HOT'0 MCCIIEN0- BaHHE, CO-
BaHUA OecemoBa-
HHE
Tema: Benenue kie- 7 2 1 1 TECTUPO-
TOYHBIX KYJIBTYP BaHUE, CO-
OecemoBa-
HHC
Paznen 3. dayopeciieHTHasE MUKPOCKOTIHS
Tema: Mukpockonus, 6 1 1 1 TECTHUPO-
(byopecieHTHBIN MUK- BaHUE, CO-
pOCKoII OecemoBa-
HUC
Tema: dukcaTopsl U 7 1 2 2 TECTUPO-
OMOJIOTUYECKHEe Kpacu- BaHHE, CO-
TeNu OecenoBa-
HHE
Pasnen 4. PaboTa ¢ HyKJI€MHOBBIMH KUCIOTaAMH
Tema: Brinenenue 6 1 1 1 TECTUPO-
JAHK u PHK wu3 kietox BaHHE, CO-
OecenoBa-
HHE
Tema: Dnekrpodopes 6 1 1 1 TECTUPO-
HYKJIEMHOBBIX KHUCJIOT BaHHE, CO-
OecenoBa-
HHE
Tema: [Tonumepasnas 6 1 1 1 TECTUPO-
uenxas peakius (I1LP) BaHUE, CO-

Dopma A
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OecemoBa-
HHE

Tema: Oiyopumerpus 6 1 1 1 4 TECTUPO-
BaHUeE, CO-
OecemoBa-
HHE

Tema: Cunres JIHK u 6 1 1 1 4 TECTUPO-

PHK BaHUE, CO-
OecenoBa-
HHE

Paznen 5. IlocTreHOMHBIE TEXHOIOTHHI

Tema:  CexBeHUpoOBa- 10 1 1 2 8 TECTUPO-

HUE BaHUe, CO-
OecenoBa-

HHe
Hroro 108 18 18 18 72

6. COAEPKAHUME JUCHUJINHBbI

Pa3nea 1. JlabopaTopHbIii MUHUMYM

Tema 1.1: JIaGopaTopHas mocyaa. ABTOKJIAB

TexHuka 0e30macHOCTH Ha pabodyeM MecTe. Y CTPOHCTBO JMArHOCTUYECKHX M HAy4YHO-
uccienoBarenabckux jabopatopuil. CpeacTBa MHAMBHIYadbHOM 3amuThl. Pabora ¢ denomom,
xJ10po(hopMOM, IIET0YaMH, KUCIOTaMH, 3PUPaMHU, CIUPTOM, ITHINYMOM OPOMUIOM, aKpUIaMH-
JIOM, TOPIOYMMH BEIlECTBaMU M ra3amu. IIpaBuiia acenTUKU M aHTUCENTUKU, CTEPUIIBHBIE YCIIO-
BUS.

JlaGopaTopHasi CTEKJISTHHAs MOCy/1a: MUIETKH, CTaKaHbl, KOJObI, HIWIMHAPK U T.1. JIabo-
PaTOPHBIN IUIACTUK: 3MMEHA0P(BI, TPOOUPKHU, HAKOHEYHUKH, (PIIaKOHBI, OyTHUIM, TUIAHIIETH U
T.4. ltatuBbl. MBIThe U CTepUIIM3aLUsA MOCYAbl: 00paboTKa MOIOLIMM CPEICTBOM, BHIMAuMBa-
HUE B IUCTUJUIMPOBAHHON BOJIE, aBTOKJIAaBUPOBAHUE.

ABTOKJIaBUPOBaHNE CTEKIITHHOW M IUIAaCTUKOBOM nocyabl. JlaBiieHue u temneparypa rnpu
aBTOKJIABUPOBAaHUU. 3arpy3ka aBTOKJAaBa, yCTaHOBKAa HEOOXOJIMMOM TemmepaTypbl U BpPEMEHU
aBTOKJIABUPOBAHUS, 1107a4a BOJbI, CTEPUIIN3ALIN, CYIIKA.

Tema 1.2: ABToOMaTH4eckasi nuneTrka. @epmMeHTslI.

Bunpl aBToMaTnyeckux MUMETOK: OJHOKaHaJbHAs, MHOTOKaHalbHas. PaboTta ¢ aBTOMAa-
Trueckor numnetkor. [TumerupoBanue. [IpaBuna orbopa u cOpoca xkunkoctu. I[IpaBmia Habopa
BS3KHUX JKUAKOCTEeH. BiusHue TemnepaTypsl Ha KUIKOCTh MPU HAOOpe aBTOMAaTUYEeCKOM MUIEeT-
KOW. YHCTKa aBTOMaTU4ECKON MUNETKHA. XPaHEHNE aBTOMAaTUYECKHUX ITUIIETOK.

Kpartkast xapakrepuctuka ¢pepmenToB. Enununsl aktuBHocTH. [IpaBuia pabotsl ¢ dep-
MeHTamMH. XpaHeHue GpepMeHTOB. CTOKOBBIE MPOOUPKHU C (epMEHTAMU, AIUKBOTHI (DEPMEHTOB.
depmeHTaTHBHAsI aKTUBHOCTb. Kiacchl pepmenToB. depMeHTaTHBHBIN KaTanu3. Hekatanutuye-
CKas peakiusi, pepMeHTaTUBHAS pPeaKIIMsl.

Tema 1.3: Ilorenunomerpusi, 000py10BaHue AJIsl NePpeMEeIINBAHUSA U MOAOIPeBa HC-
cjielyeMbIX BellecTB.

ITorenumomeTpusi, BOAOPOAHBIN NoKa3arensb. Lllenounoi u kucnorusii pH. IIpaBuia pa-
60t1b1 ¢ pH-MeTpom, Buasl pH-meTpoB. Xpanenue saekrpona. Kanmu6poska pH-metpa.

Boprekc — npubop i1t ObICTpOro mepemMennBanus pactBopos. [IpaBuia paboTsl ¢ pu-
6opom. Mepbl TIpe1ocTopoHOCTH B pabote Ha Boptekce. Tepmoreiikep — npubop uisi OJHO-
BPEMEHHOI'0 IIepeMeIIBaHus U IporpeBa pacTBopoB. [IpaBuia paboTsl ¢ mpubopom.

Tema 1.4: LlearpudyrupoBanmue.
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Paznenenue BemecTB ¢ moMomsio HeHTpudyrupoBanus. CKOpocTs cenumenTtanun. Llen-
TPOOEKHOE YCKOPEHHE, OTHOCUTEILHOE LEHTPOOEKHOE YCKOPEHUE, BpeMs, HE0OXO0auMoe AJis
ocaxJieHUs c(hepuyeCcKUX YacTHII, BI3KOCTh CPEbl, IJIaBy4as IUNIOTHOCTh YacTuil. IpenapaTus-
Hoe neHTpudyrupoBanue. dubdepenunansaoe nenrpudyruposanue. uddepennmnanbaoe neH-
TpudyrupoBanue CyCrneH3ul 4acTHUI] B IIEHTPOOEKHOM MoJie. 30HATbHO-CKOPOCTHOE LIEHTPH]Y-
rupoBanue. M3onukauueckoe neHTpudyrupoBanue. PaBHoBecHOe LIEHTpU(pYTrUpOBaHUE B rpa-
JMEHTE TUIOTHOCTHU. [ paguenTsl. AHanuTH4YecKoe eHTpudyrupoBanue. YibTpaueHTpupyrupo-
Banue. Kimaccudukamnus neHTpudyr.

Tema 1.5:. Mukpockonusi. B3pemmuBanmne.

Buner mukpockornoB. CoBpeMeHHbIE TEXHOJIOTHMH MUKpockonuu. Pabora ¢ MHKpOCKO-
oM. CBeTOBOI MUKpOCKON. MIHBEpTUPOBAHHBIM MUKPOCKOII.

Amnanutuueckue Bechl. [Ipenenst uamepenus. [Ipasuna paboThl ¢ aHATUTUYECKUMH Beca-
mu. KanuOpoBka Becos. B3peniBanue peakTuBOB.

Tema 1.6: Jlamunapublii 60kc, uakydoarop COz.

Jlamunapubiii mkad. Buasl naMuHapHbIX MOTOKOB. IIpaBuna pabGoThl B JJaMUHApHOM
mikady, Texauka 0ezonacHoctu. [logaepxanue cTrepuiibHOCTH B JaMHHApHOM Ookce. OOpaboTka
CIHPTOM IOBEPXHOCTEH JJaMUHAPHOTO OOKCa, yIbTpaduOoIETOBOE OOIyIECHHE.

YerpoiictBo unkyb6aropa. Cdepsl ucnonb3zoBanus nukyoaropo CO». [lognepxanue no-
CTOSIHHBIX TEMIIEPATypbl U ra3oBoro cocraa. Cojepkanue MHKyOaTopa.

Tema 1.7: PeakTusbl. Pacuer u npurorosienne pactsopoB. bydepHsbie pacTtBopsl.

[TpaBmiia paboThl ¢ 00mMUMHU peakTuBamu. [IpuroToBiieHne pacTBOpoB. PacueTr pactBo-
poB. MoJib, MOJIIPHBIN BEC, IPOLEHTHOE COJepKaHUE, MOJIEKYJIIsIpHbIi Bec. CriocoObl TOTOIHU-
TEIbHOW OYMCTKHU PAacTBOPOB: (UIbTpPALMS, OUYUCTKA YIJIeM, IEMOHM3AIMs, aBTOKIaBUPOBAHHE,
OuuCTKa cnupTa. Tpu copra BOABI: BOAONPOBOJHAS, AUCTUIUIMPOBAHHAS, NEHOHU3UPOBAHHAS.
Pabota ¢ TOKCMUHBIMM JIETYYHMH BELLIECTBAMU MO/ TSATOM.

Bydepnsbie pactBopsl. Ilpurorosnenue 6ydepusix pactsopos. Bnusuue pH u temnepa-
TypbI Ha CBOMCTBA Oy(epHOTro pacTBOpa.

Pa3nea 2. KyabTuBUpOBaHHE KJIE€TOYHBIX KYJbTYP.

Tema 2.1: KineTka kak 00beKT HAYYHOI'0 HCCJICAOBAHUS.

Bunpl knetounsix KyneTyp. Metoauku u noaxoasl. KyiabTHBHpOBaHUE KIETOK in Vitro.
Tunsl KynIpTUBUPOBaHUS KJIETOK. CHUCTEMBI KyJIbTUBUPOBaHUS KJIeTOK. Cpenbl 1) KyJIbTUBHPO-
BaHUs KJIETOYHBIX KYJbTYyp. VMcronbp30BaHNE KYJIbTYPhI KIETOK.

Tema 2.2: Benenne KJIETOYHBIX KYJIbTYP.

Cwmena cpenbl B MOHOCTIOWHOM KynbType. MeTtonbl acentuku. CMeHa cpenbl Bo (prako-
Hax. [locyna, cyOcTpatrhl, cpeabl Uid KyJbTUBUPOBaHUA. [IpUrOTOBIEHHE CHIUPTOBBIX PACTBO-
poB. Kontamunanusi. Kontpons konramuuamuu. [loacuer knetoxk Ha xamepe ['apsieBa. Kpuo-
KOHCEpBalMs KIETOK. Pa3MoOpo3ka KJIETOUHBIX KyJIbTyp. KOHTpOIb KIETOYHON KyJIBTYphI IIOCIIE
pasMmopaxkuBanus. CMeHa Cpe/ibl.

Paznen 3. ®ayopecueHTHASE MUKPOCKONHMS.

Tema 3.1: Mukpockonusi, ¢JyopecueHTHbIH MUKPOCKOII.

Hcropus pa3BuTHsI MUKpOCKONUHU B Ouojoruu. Buasl Mukpockonuu. CymHocTs (iyo-
PECLIEHTHON MMKPOCKONHMH: (PU3NYECKHE OCHOBBI, XapaKTEPUCTUKA MOTJIOLIEHUS W SMHUCCHH.
[IpeumymiectBa u orpaHudeHust paypecueHTHOH Mukpockonuu. MOyHKIMOHATBEHBIE OCOOCHHO-
CTH YCTpOMCTBa (IyOpecEHTHOIO MUKPOCKOTIA.

Tema 3.2: @ukcaTopbl U 0HOTOTHYECKHE KPACUTEIH.

Metonapl pukcanuu Ouosornueckux obpasmoB. @ukcaropsl. OOMmas XapaKTepUCTUKA U
Kjaccuukanus ouosornueckux kpacuteneil. CrocoObl JeTeKIUK CUTHAA MPH (IIyopecLeHT-
HOM MUKpockoruu: (Hroopodopsl, GIIOOPECIICHTHBIE METKH M 30H[bI. XapaKTEPUCTHKA U 00-
JacTe ucnoib3oBaHus (ayopecrentHeix kpacureneidi: DCFH-DA, TMRE, monoxnopobuman,
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OpOMHUCTBIN STUAMINA, HOAUCTHINA pornuauid, Yo-Prol, akpuauHoBbIid opanxeBsiid, SybrGreen.

Pa3znen 4. PaboTa ¢ HyKJI€eMHOBBIMUA KHCJIOTAMM.

Tema 4.1:Boienienne JHK u PHK u3 kierok.

[ToaroToBka KJIETOYHON KYJIBTYPhI K BBIICJICHUIO HYKIIEMHOBBIX KHCIOT. MeTo/AbI Bblie-
JIeHUs HYyKJIenHOBBIX KucaoT. Beinenenune JJHK Ha copbente, Ha MarHUTHOM IITaTUBE. Brigerne-
Hue PHK Tpu30510M, KOJIOHOYHBIM CITOCOOOM.

Tema 4.2: diekTpoope3 HyKICHHOBBIX KHCJIOT.

TexHuka npoBeneHus: 3MeKTpodope3a HyKIEHHOBBIX KHUCIOT: MMOATOTOBKA KaMepbl IS
anekTpodopesa, IPUroTOBICHHUE Telisl, IPUTOTOBIEHUE Oy(epoB, HaHECEHUE 00PA3IIOB B JIyHKH.
['opu3oHTaIBHBIN U BEPTUKAIBHBIN 3J1eKTpodope3. DinekTpodopes B arapo3HOM resie. IIeKTPo-
dope3 B monmakpunaMuaHoOM rene. Pabota ¢ GruyopeceHTHBIME KpacuTensMu. TexHuka 0e3-
OMACHOCTH MpHU padoTe ¢ TpaHCUIUTIOMUHATOpOM. MHTeprperanus TaHHBIX, TOTYyYEHHBIX B pe-
3yJIbTate eKTpodopesa.

Tema 4.3: Ilosiumepasnas nennas peakuus (ITLIP).

OO61as xapakTepucTUKa METO/ia MOJIMMEpa3Hoi 1enHoi peakuu. Buael ammindukaro-
poB. Buasr JIHK-nonumepas. dNTP. Ilpaiimepst ans [TLP. Bydepnsiii pactBop. [Ipuroroienue
PEAKIHOHHOM CMECH.

Tema 4.4: ®uyopumerpus.

@diryopectieHTHBIN aHanu3. Bunbl hayopumerpoB. Paborta ¢ mpubopom Qubit. M3mepe-
Hue konuenrpamnuu JIHK u PHK B pactBopax.

Tema 4.5: Cunre3 JHK n PHK.

Astomarnueckuii cunresatop JAHK um PHK. Cunte3 onuroHykieoTuaoB: MOATOTOBKA
KOJIOHOK, BBOJI IPOTOKOJIAa CHHTE3a, BBOJ CHHTE3UPYEMBIX IOCJIEI0BAaTENbHOCTEH, 3alMycK U
yIpaBJeHHE MPOLECCOM CUHTE3a, YIAICHHE OJIMIOHYKJIeoTH1a ¢ noiaumepa. llpumenenue cuH-
te3upoBanHbix [JHK n PHK.

Paspnen S. IlocTreHOMHBIE TEXHOJIOTHH.

Tema 5.1: CexkBeHupoBanue.

I'enomuka. [Iporeomuka. Merarenomuka. buonndopmaruka. Kinaccuueckue MeToas! ce-
KBEHMPOBAHUS: CEKBEHUPOBAHHUE C TIOMOIIBIO KAMUJUIIPHOTO 3JIEKTpodope3a U MUPOCEKBEHOPO-
Banue. HoBeie metoanl cekBenupoBanusi (NGS — Next Generation Sequencing): BEICOKOIIPOU3-
BOJIUTEIILHOE MUPOCEKBEHOPOBAHNE, IUKINYECKOE JIUTa3HOE U MOJYIIPOBOIHUKOBOE CEKBEHUPO-
BaHHE, CCKBEHUPOBAaHNE HA MOJEKYJSPHBIX KjacTepax ¢ UCHOIb30BaHHEM (hIyOpeClEeHTHO Me-
YEHHBIX MpenecTBeHHuKoB. HoBelimue metoapl cekBeHupoBanus (Next- Next Generation Se-
quencing): TEXHOJIOTHS CEKBEHUPOBAHUS OJHON MOJIEKYIIbI, CCKBEHUPOBAHUE €MHIUYHBIX MOJIe-
KyJ1 B peaJIbHOM BPEMEHHU, CEKBEHUPOBAHNE YePE3 HAHOTIOPBI.

7. MPAKTUYECKHUE U CEMUHAPCKUE 3AHATUS He nperycMOTPEHbI
8. JIABOPATOPHBIE PABOTbBI, IPAKTUKYMbI

Paspnen 1. JIaGopaTopHbIii MUHUMYM

Tema 1.1: JlaGopaTtopHasi mocyaa. ABTOK/IaB

Bonpocwel k meme:

1. Texnuka 6e30macHOCTH Ha pabouem MecTe.

2. YCTpOWCTBO MUAarHOCTHYECKUX U HAYYHO-HUCCIIEA0BATEIIbCKUX JIA00paTOPHil.

3. CpencrtBa MHAMBUAYAIbHOW 3alIMTHI. [IpaBuna acenTHKM M aHTUCENTHKH, CTEPUIIb-
HBIE YCIIOBUSI.

4. Paborta c ¢eHonoMm, XJI0poPOpMOM, IIEIOYaMH, KHUCIOTaMH, d(UpaMu, CIHPTOM,
STUAMYMOM OpPOMHUJIOM, aKPHIIaMUIOM, TOPIOYMMH BEILIECTBAMH U ra3aMu.

5. JlabGoparopHasi CTEKIISIHHAsI TOCY/Ia: TUTIETKU, CTAKaHbl, KOJOBI, IMIUHAPHI U T.1. Jla-
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0OOpaTOpHBIN MIACTUK: SMMEHAOP(BI, MPOOUPKHU, HAKOHEUYHUKH, (PIAKOHBI, OYTHUIH,
riaHmeTs! ¥ T.74. ltaTusel.

MpbIThe M CTEpUIIM3ALMS MTOCYABI: 00padOTKa MOIOIIUM CPEICTBOM, BEIMAYHBAHHUE B
JUCTUIMPOBAHHOM BOJIe, aBTOKJIABUPOBAHUE.

ABTOKJIaBUPOBAHUE CTEKJISHHON M IUIACTUKOBOM mocyabl. JlaBieHue u temmeparypa
IpY aBTOKJIABUPOBAaHMUHU. 3arpy3ka aBTOKJIaBa, yCTAHOBKAa HEOOXOJIUMOMN TeMIlepary-
PBI M BpEMEHHU aBTOKJIABUPOBAHMUS, TO[a4a BOJbI, CTEPUIH3AINS, CYIIKA.

Tema 1.2: ABToMaTH4eckasi nunerka. ®epMeHTbI.
Bonpocul k meme:

1.

2.

98]

Bunpel aBTomMaTHuecKUX MUIETOK: OJHOKaHAJIbHAsl, MHOIOKaHalbHas. PaboTa ¢ aBTO-
MaTudeckoi nunetkoid. [Tuneruposanue. [IpaBuia orbopa u cOpoca KUIAKOCTH.
[TpaBuna Habopa BA3KUX >KUIKOCTEH. BnusHue TeMmeparypbl Ha XHAKOCTb IMPHU
Habope aBTOMAaTUYECKOM MUIMETKOW. UMCTKAa aBTOMATHYECKON MTUTIETKH.

XpaHeHHE aBTOMAaTUYECKHUX MTUIETOK.

Kpartkast xapakrepuctuka ¢epmentoB. Enununsl aktuBHocTH. [IpaBmia paboTsl ¢
dbepmentamu. Xpanenue ¢pepmMeHTOB. CTOKOBBIE MTPOOUPKHU C PepMEHTaMU, aIUKBO-
Thbl (PEPMEHTOB.

®epMeHTaTHBHAS aKTUBHOCTH. Kiaccel pepmenToB. DdepMeHTaTUBHBIN KaTtanu3. He-
KaTaJUuTHYeCKas peakius, pepMeHTaTUBHAs pEeaKIIUsl.

Tema 1.3: IloTeHuoMeTpHUsi, 000pyI0BaHME IJISl MlepeMeIIMBAHMUSA M MOJAOIPEBA HC-
cjielyeMbIX BellleCTB.
BOI’lpOCbl K meme.

1.

[ToreHmomeTpus, BOOOpOAHbIN noka3zaTtenb. [{enounoi u kucmotHeiil pH. [IpaBuiia
pabotel ¢ pH-merpom, Buabl pH-merpoB. Xpanenue snaextposaa. Kammubposka pH-
MeTpa.

Boprekc — mpubop i ObICTpOro nepemMemunBaHus pacTBopoB. IIpaBuna paboTsl ¢
npubopoM. Mephl mpe1ocTOpoKHOCTH B paboTe Ha BopTekce.

Tepmoreiikep — mpubOp 17151 OJTHOBPEMEHHOTO MEPEMEIINBAHUS U MTPOrpeBa PacTBO-
poB. IIpaBuna paboTsl ¢ TPUOOPOM.

Tema 1.4: IlenTpudyruposanue.
Bonpocwl k meme:

1.

W

PN

9.

Paznenenue BemecTB ¢ MOMOILBIO HeHTpU]yrupoBanus. CKOpOCTh CEUMEHTAIHH.
[lenTpoOE)KHOE yCKOpEHUE, OTHOCUTENbHOE IIEHTPOOEKHOE YCKOPEHHE, BpeMsl, He-
00x0AMMOe JJIsl OCAKIACHUS CPepUUeCKUX YacTHUl], BA3KOCTh CpeJibl, MIaByvas IUIOT-
HOCTb YacCTHII.

[TpenapaTuBHOE EHTPU(PYTUPOBAHHE.

HuddepennmanbHoe HeHTpUPYTrHpOBaHUE.

Juddepennnanbaoe HeHTpUPYTUpOBaHUE CYCIIEH3UU YaCTHIl B IIEHTPOOEKHOM IO-
ze.

30HaIbHO-CKOPOCTHOE LIEHTPU(PYTUPOBaHUE.

W3onukHUYecKoe HeHTPUPYTUpOBaHUE.

PaBHOBecHOE 1IeHTpU(YTHPOBAHNE B TPaIUCHTE TUNIOTHOCTHU. | pajeHTHI.
AHanmuTHYECKOE IIEHTPU(PYTUPOBAHUE.

VYnbTpaneHTpudyrupoBaHue.

10. Knaccuduxanus ueHTpudyr.
Tema 1.5:. Mukpockonusi. B3pemmuBanmne.
Bonpocwel k meme:

1.
2.
3.

Dopma A

Bunsr mukpockonoB. CoBpeMeHHBIE TEXHOJIOTMH MUKPOCKOIIHH.
PaboTa ¢ MUKpOCKOTIOM.
CBeToBOI MUKPOCKOII.
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9,1

6.

MHBepTHPOBAaHHBIN MUKPOCKOII.

Ananutnueckue Bechl. Ilpenensl uamepenus. [IpaBuna pa®oThl ¢ aHATUTUYECKUMHU
Becamu. KanmnOpoBka BECOB.

B3BemmBaHue peakTUBOB.

Tema 1.6: Jlamunapublii 60xc, nukyoaTop COx.
Bonpocwi k meme:

1.

Jlamunapusiii mkad. Buasl namunapHbix moTokoB. [IpaBuna paboTel B TaMUHAPHOM
mkady, TeXHUKa 6€301aCHOCTH.

[Tonnepxanue CTepUILHOCTH B JaMUHApHOM Ookce. OOpaboTKa CIuPTOM MOBEPXHO-
cTel JaMuHApHOTO 00Kca, yIbTpadHuoIeTOBOE 00IyUCHHE.

YcrpoiictBo unkybaropa. Chepsl ucronb3oBanus nuukyoaropos CO2,

[Tognepkanue MOCTOSIHHBIX TEMIIEPAaTyphl U Ta3oBoro cocrtaBa. ConepkaHue MHKY-
Oatopa.

Tema 1.7: PeakTuBbl. Pacuer u npurorosienne pactsopoB. bydepHsbie pacTtBopsl.
Bonpocvl k meme:

1.
2.

9]

[TpaBuna pabotel ¢ 00muMH peakTBamMu. IIpuroToBiaeHne pacTBOpoB.

Pacuer pactBopoB. Moiib, MOJISIPHBIN BEC, IPOLIEHTHOE COJEPKAHUE, MOJIEKYJIIPHBIN
BEC.

CriocoObI TOTIOIHUTENFHON OYHCTKHA PAacTBOPOB: (DMIIBTpALUs, OYUCTKA YIIIEM, Je-
MOHU3aIUs, aBTOKJIaBUPOBAaHHUE, OUYMCTKA CIIUPTA.

Tpu copra BoJibl: BOJONIPOBOHAS, IUCTUINIMPOBAHHAS, I€HOHU3UPOBAHHAS.

PaboTa ¢ TOKCHYHBIMM JIETYYUMH BELIECTBAMU MO/ TATOH.

Bbydepusie pactBopsl. [Ipurorosnenue 0ydpepHbix pactBopos. Bausaue pH u temmne-
paTypsl Ha CBOMCTBa Oy(epHOro pacTBopa.

Pasznen 2. KyJbTHBHpPOBaHNME KJIETOYHBIX KYJbTYP.
Tema 2.1: KineTka kak 00beKT HAYYHOT'0 HCCJI€0BAHUS.
BOI’lpOCbl K meme.

Nk =

Bupl KJI€TOYHBIX KYJIBTYP.

Metoauku u noaxoasl. KynbTHBHpOBaHHE KJIETOK in Vitro.

Tunel KyTbTUBUPOBaHUS KJIETOK. CHCTEMBI KyJIbTUBUPOBAHUS KIIETOK.
Cpenpl 115 KyJIbTUBUPOBAHUS KIIETOUHBIX KYJIbTYP.

Hcnonb3oBaHne KyJIbTyphI KIETOK.

TeMa 2.2: BeneHne KJIETOYHBIX KYJIbTYP.
Bonpocwi k meme:

1.

St N

LR,

Cwmena cpeqibl B MOHOCTIOMHOM KYJIbTypE.

MeTobI aCeNTHKH.

CwmeHa cpefpl BO IakoHaXx.

[Tocyna, cyocTpathl, cpeabl il KyJIbTUBUpOBaHUs. [IpUroToBieHrne CIMpTOBBIX pac-
TBOPOB.

Kontamunanusa. KoHTposb KOHTaAMUHAIIUH.

IToncuer kieTok Ha kamepe ['apsiesa.

KprokoHcepBanus KIeTok.

Pa3zmopo3ka KJIeTOUHBIX KYJIbTYD.

KOHTpoJIb KJIETOYHOM KYJIBTYpPBI ITOCIE pa3MopakuBaHus. CMeHa CpeJibl.

Paznen 3. ®uayopecueHTHAS MUKPOCKOMUS.
Tema 3.1: Muxkpockonusi, (pJ1yopeceHTHbIH MHKPOCKOII.
Bonpocwi k meme:

1.

Dopma A

HcTopust pa3BUTHS MEKPOCKOTIMH B OMOJIOTHH.

Crpanuna 10u3 36



MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

@ - PaGouast nporpaMma JMCIUILIHHBL

2. Buapl MUKpPOCKOIIHU.

3. CymHocTh (hIyopecleHTHOM MUKPOCKOMHUH: (PU3NYECKHE OCHOBBI, XapaKTEPHUCTUKA
MOTJIONICHNS] ¥ 3MuccUU. [IpenMyinecTBa U orpaHuueHus: (QIypPECHCHTHONH MHKpPO-
CKOIHUH.

4. OyHKIHOHATBHBIE OCOOCHHOCTH YCTPOHCTBA (PIIyOPECIIEHTHOTO MUKPOCKOTIA.

Tema 3.2: @ukcaTopbl 1 OMOJIOTHYECKHE KPACUTEH.

Bonpocul k meme:

1. Metonp!l ¢pukcanuu OMOJOTUYECKUX 00pa3IIOB.

2. @ukcaropsl. O0mas XapakTepUCTUKA W KiIacCH(PHUKAIUS OMOJOTUYECKHX KpPacHUTe-
nen.

3. Cnoco0bl AeTeKIuu CUTHaa MpH (IIyOpeCUEeHTHOH MHUKPOCKONUU: (HIr00podopsl,
(bIr0OpECIICHTHBIE METKHU M 30H/IBL.

4. XapakTepucTuka U 00JacTh MCHOJIB30BaHUs (hayopecueHTHBIX Kpacuteneii: DCFH-
DA, TMRE, moHOoX10p0OMMaH, OPOMHUCTBIA 3TUINN, HOAUCTBINA ponuanid, Yo-Prol,
aKpHUIMHOBBIA opaHxeBbIid, SybrGreen.

Pasnen 4. Pa6ora ¢ HyK/JIeMHOBBIMH KHCJIOTAMHU.

Tema 4.1:Boigesienne JTHK u PHK u3 kierok.

Bonpocol k meme:

1. IToaroToBka KJIETOYHOU KYJbTYpPbI K BBIIEICHUIO HYKJIEUHOBBIX KUCIIOT.

2. Mertoabl BbIJIEIEHUS HYKJIEMHOBBIX KHCIIOT.

3. Brigenenne /JIHK Ha copOeHTE, HA MArHUTHOM IIITATHBE.

4. Bwinenenue PHK Tpuzonom, K0OJIOHOYHBIM CITIOCOOOM.

Tema 4.2: JuekTpodope3 HyKJICHHOBBIX KHCJIOT.

Bonpocwvl k meme:

1. TexHuka npoBefieHUs 3JeKTpodope3a HYKIECHHOBBIX KHUCIOT: MOJTOTOBKA KaMephl
JUISL ANEeKTpodopesa, MPUrOTOBIEHUE Telsl, IPUTrOTOBIeHHE Oy(depoB, HaHECEHHE 00-
pa3LOB B JIyHKH.

2. T'opu3oHTaJIBHBIN U BEPTUKAIBHBINA IJEKTPOQopes.

OnexTpodopes B arapo3HoM reie. DnekTpodope3 B MOIHAKPUIAMHUIHOM Teie.

4. Pabota c ¢ayopecieHTHBIMH KpacuTelasiMu. TexHuKa 0e30MmacHOCTH NpH paboTe ¢
TPaAHCUJUTFOMUHATOPOM.

5. WuTtepnperanusi JaHHBIX, MOJTYYEHHBIX B pe3ybTaTe dJeKTpodopesa.

Tema 4.3: [lonumepasnas nennas peakuust (IILP).

Bonpocwi k meme:

1. OO6mas xapakTepucTUKa METO/1a TOJIMMEPa3HOM IETHOM peaKItH.

2. Bugsl ammumduxaTtopos. Bunel JIHK-nonumepasz. ANTP. Ipaiimepst ans [TLP.

3. Bydepnsiii pactBop. [IpuroroBnenue peakiiMOHHONW CMECH.

Tema 4.4: @ayopumerpusi.

Bonpocoel k meme:

1. dnyopecueHTHbIN aHanu3. Buasl hayopumeTpos.

2. Pab6ota ¢ mpubopom Qubit.

3. Hsmepenne konunentpaunu JJHK u PHK B pactBOpax.

Tema 4.5: Cunre3 IHK n PHK.

Bonpocwel k meme:

1. Astomarmueckuii cunrezarop JJHK u PHK.

2. CuHTe3 OJIMTOHYKJIEOTHJOB: MOATOTOBKAa KOJOHOK, BBOJ IPOTOKOJIA CHHTE3d, BBOJ
CHUHTE3UPYEMBIX I1OCIIEOBATEIbHOCTEN, 3allyCK M YNPaBICHHE MPOLECCOM CHHTE3a,
YAQJIECHHUE OJUTOHYKICOTH/IA C ITOJIMMEPA.

3. Ilpumenenue cunresuposannbix JJHK u PHK.

W
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Pa3pea 5. IlocTreHOMHBIE TEXHOJIOTHH.

Tema 5.1: CekBeHUpoBaHue.

Bonpocwi k meme:

1. Tenomuka. [Iporeomuka. Merarenomuka. buonnpopmaruka.

2. Knaccuueckue METOIbl CEKBEHUPOBAHUS: CEKBEHUPOBAHUE C MTOMOIIBIO KaIMILISIPHO-
ro 3eKTpodope3a U MUPOCEKBEHOPOBAHHE.

3. Hogsie meTonbl cekBeHupoBanus (NGS — Next Generation Sequencing): BBICOKOITPO-
M3BOJIUTENLHOE MUPOCEKBEHOPOBAHUE, IUKINYECKOE JUTa3HOE U TMOJIYIPOBOIHUKO-
BOE CEKBECHHPOBAHUE, CEKBEHUPOBAHNE HA MOJEKYJISAPHBIX KJIacTepax C MCIOJIb30Ba-
HUEM (IIyOPECIIEHTHO MEUYCHHBIX MPEIIICCTBEHHUKOB.

4. Hoseitmue metonsl cekBenupoBanus (Next- Next Generation Sequencing): TeXHOJO-
TUsl CEKBEHUPOBAHUS OJIHOM MOJIEKYJIbl, CCKBEHUPOBAHUE CIMHUYHBIX MOJIEKYJI B pe-
aIbHOM BPEMEHH, CEKBEHUPOBAHHE YePe3 HAHOMOPHI.

7.2.JIABOPATOPHBIE PABOTbI

7.2.1. Pexomenoayuu neped Hawaiom pabomol

Kak n36exars kontamuHanuu u aerpaganuua PHK u JTHK

Jaxe nebonpune konuuectBa nocroponneit JJHK unu PHK-matpuier moryt npusect k o0pa-

30BaHUIO0 HecrienuduyHoro npoaykra B xoae cuHre3a k/IHK. Uro emie BaxHee, Maneiiiiee 3a-

IpSA3HEHHE MpernapaToB HykjeazamMu NpuBoaaT K Obictpoit nerpamauuu JJHK u PHK. Pexko-

MEH/yeTCSI:

* 110 BO3MOYKHOCTH CMEIINBATh peareHTsl s cuHre3a k/JIHK B 30He, oTneneHnHoi oT MecT BbI-

nenenus JIHK n PHK u ananmsa npoxgyxros I1L[P;

* HCIOJB30BaTh Ul pabOThl HAKOHEYHHUKH JUIsI aBTOMAaTHYECKUX IMUIETOK, UMEIOIIUE THAPO-

(G oOHBIH PuibTp;

* IS MOHUTOPWHTA YPOBHS KOHTAMHHAIIMM BKIIOYATh OTPUIATENIBHBIN KOHTPOJb (B PEAKIHIO

BMecTo JIHK mnu PHK-matpuiiel 100aBiasiTh CTEPUIIBHYIO BOAY) B KaXK bl SKCIIEpUMEHT;

* ocyuiecTBIATh paboThl ¢ PHK B cTepHiIbHBIX YCIOBUSX, B IEpYaTKax, HE YMXaTh U HE Pa3roBa-

pUBaTh HaJl OTKPBITON MPOOUPKOMA, HcTonb30BaTh cBOOOAHYI0 0T PHKa3Hol aktuBHOCTH OMIH-

CTHJIJIMPOBAaHHYIO IEMOHU30BaHHYIO BOAY.

7.2.2. Tpebosanus k pabouemy mecmy u UHCMPYMEeHMAam

Bce HmkenepeunciaeHHble Mepbl 0€30MaCHOCTH OOBACHSIIOTCS BO3MOXKHOCTBIO 3arpsi3HEHMSI Tpe-

naparoB uyxepoanoi JIHK u omacHocteio paspymenuss PHK puGonykneazamu u3 BHemHen

Cpefbl, HO He ONMacHOCThIO Juid uyenoBeka npu padore ¢ PHK. Ilpodeccuonanbublii moaxos K

manunysausam ¢ PHK tpeOyert Brigenenust st 3Tux padoT OTAEIbHOr0 MOMEUIeHHs Wi pado-

yero croia. B uneane, ans paborsl ¢ PHK HeoO6xomumbl 0TebHBINA HA0Op MUNETOK, PEaKTUBOB

U YHUCTHIN Xanat. B ycnoBusix o0yueHuss MOKHO OIrpaHUYMUTHCS BBIJICICHUEM OT/IEIbHON 30HBI Ha

CTOJIE, TJIe HY’KHO PAaCCTEIUTh JHUCTHl YUCTONW (UIBTPOBAIIbHOW OyMaru U OCTaBUTh TOJIBKO He-

00XoaMMBIE NIl TAaHHOW paOOThI peakTHBHI M oOopynoBaHue. Ha crtoine, rae Begercs padota c

PHK, >xenarenbHO MCKIIOYMTH IpoBeneHHe paboT ¢ ucnoib3oBanueM PHKaszbl (Belgenenue

mnasmun) U JIHKa3 (Beigenenune OenkoB u mp.). Bo3aMokHO BpeMeHHOe paszfeneHue padoThl,

Hafpumep, B JIeHb, Korja npoucxoaar Mmanunyssiuuu ¢ PHK, Hukakue npyrue padots: ¢ IHK B

yueOHoI KoMHaTe He npoBosaTcs. [Ipu pabote ciaenyeT UCHOIB30BaTh OJHOPA30BYIO MJIACTUKO-

BYIO NOCYAY (HOCHKH, TPOOUPKH U T.JI.) U HEOOJBIINE OJJHOPA30BbIe (DACOBKU PEAKTHBOB.
Pa6ora ¢ PHK ne TpeOyeT namunapa wiau ropenku. bosbias 4acTh HU3KOH CTaOMIIBHO-

ctu PHK cBs3aHa ¢ mI0XUM Ka4yecTBOM PEaKTUBOB, C HEIOCTATOUHOM aKKypaTHOCTBIO MCCIIEI0-

BaTesel wiM ¢ paboToii 3a ogHUM cTojioM ¢ npernapatamu PHK u pacrBopamu PHKas3.

7.2.3. Honooxcumenvuulil u ompuyamenbHblil KOHMPOlb
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[TonoXuTenbHBIN KOHTPOJIb HEOOXOIUM JIJIsl IPOBEPKU PabOThI BCEX KOMIIOHEHTOB PeaK-
nuu. OTpunaTelbHble KOHTPOJIU HEOOXOAMMBI AJii KOHTPOJs Hecneuupuyeckoil amminduka-
[I1H, KOHTAMUHAIIMY PEAareHTOB U SKCIIEPUMEHTAIBHBIX 00pa3noB nocroponanmu PHK u IHK .
7.2.4. I[Ipucomoenenue peakyuoHHvix cmecet

IIpy ogHOBpEMEHHOM IPOBEIEHUU HECKOJIBKUX PEAKLUN PEKOMEHIYeTCs MpPUTrOTOBIIE-
HUE OOIIMX peaKIHMOHHBIX CMeceH, coep allux OOIIMe sl BCeX peakIMil KOMIIOHEHTHI. Te
KOMITOHEHTBI, KOTOPBIE BApbUPYIOT OT PEAKLMHU K PEaKLUH, T00aBISIOT MOCIE Pa3HECCHUS aTHK-
BOT PEAKIMOHHON CMecH MO MpoOupKaM A MpoBeAeHUs peakiuu. Vcnons3oBanue obiei pe-
AKLIMOHHOW CMECH IO3BOJISIET YMEHBIIUTD BapUallii B KOJIMYECTBE PA3IUYHBIX KOMIIOHEHTOB OT
npoOUpKH K Ipodupke. [[1s KoMIleHcaluy MOTPEeIIHOCTH TUIIETUPOBAHUS pealibHbIi 00beM 00-
el peakiiMOHHOM cMecH J0bKeH mpuMepHo Ha 5-10% mnpesbimath pacuetHsit. [lepen pacope-
JIEJICHUEM aJTMKBOT PEaKIMOHHOW CMECH IO MPoOUpKaM HEOOXOIMMO MepeMenaTh ee COAEePKHU-
MoOe, HamlpuMmep, ¢ MOMOIIbI0 NHIeTupoBaHus. [locie nepememmBaHus HEOOXOAUMO COPOCHUTH
OCTaBIIIMECS Ha CTEHKAX MPOOHPKU KAIlIU C IOMOIIBI0 OBICTPOro HEHTPUPYTrHpOBaAHUS.

[Ipn cMemmBaHUM MajblX 00OBEMOB PEareHTOB (HalpuUMeEp, MPU UX J100ABJIEHUU HEIO-
cpenctBeHHO B pobupky A [11P) neoObxonumo oOpaTuTh BHUMaHue, 4TOObI Ha BHEIIHEH CTO-
pOHE HOCHKa HE OCTaBaJIOCh JIONOJHUTENbHBIX Kanelb. [locne nobasienus peareHra B npooup-
Ky CJIeJlyeT aKKypaTHO IepeMeliaTh CoAepKumMoe numnerupoBanueM. GepMeHTsl cienyer 100aB-
JSATh B PEAKLMOHHYIO CMECh B IOCJEIHIO OYepe/lb U MEePEMEIINBAaTh aKKypaTHbIM IUIIETUPO-
BaHUEM, U30erasi BCICHUBAHUS CMECH.

7.2.5. Jlabopamopnaa paooma 1. Beioenenue cymmapnoi PHK; ananuz cymmapnoi PHK
Memooom 2env-31eKkmpodghopesa.

Mamepuanst u 06opyoosanue 05l GbINOIHEHUs 1AOOpamMopHOU pabomul 1.
* Habop ans npaxtukyma Clavularia FP cloning set (EBporen, MB0O01)

* Pearent ExtractRNA (EBporen, BC032)

* Xsopogopm

* M30nponuioBelil ciupT (M30IPOMAaHOI)

* 80% 3TUIIOBBIN cUPT (Pa3BOAAT U3 96% 3TUIIOBOTO CIUPTA IEUOHU30-
BaHHOU BOIOM)

* PeaxTuBel 1 000pyaoBanue A reab-anekrpodopesa (Ilpunoxenue 1)

* ['omorenusarop JlayHca Ha 2-3 M1 (3Kes1aTeNIbHO)

I 'omMorennsaTop MOXHO 3aMEHUThH MaJIeHbKOU (hapPopoBOi CTYNKON MU
IUTACTUKOBBIM NECTHUKOM JJIS1 MUKPOTIPOOHPOK.

* HactonpHas nentpudyra (kematenbHO ¢ oxyaxaeHuem a0 +4°C)

* HacTonbHBIN TEpMOCTAT

* Boprekc (;xkenarenpHO)

* Jlenstnas Oaust

* CrepunbHble npobupku (1,5 mu)

¢ [lItaTuB 1t MPOOUPOK

* CTepusbHble HAKOHEUHUKH TSI TUTIETOK

* ABroMarnueckue nunetku Ha 10-20, 200 u 1000 Mk

* [IepuaTku

Xoo pabomsi

1) Hebonpbmoit kycok kopamiaa nomecture B 300 mMkn pearenta ExtractRNA. I MoxHo oxaHo-
BpeMeHHO BbLienuTh PHK u3 moboro npyroro xuBoro o0bekTa (HaCEKOMbIE, YEPBH, MOJUTIOCKH,
pacrenus). Ha kaxnapie 50-100 mr Tkanu tpeOyercs n1o0aBisath 1 M ExtractRNA.

2) TmaTenpbHO TOMOTEHU3UPYHTE 00pa3ell ¢ MOMOIIIBIO MeCTUKA WM CTEKJIITHHOTO TOMOTEHHU3a-
Topa [layHca u octaBbTe Ha 10-15 MuH Ha cTOJIE U1 MOJTHOTO pa3pyLIEHUs HYKIEONPOTEUIHBIX
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KoMIuiekcoB. g Toro, ytoObl n3bexars aerpagaunu PHK, Tkanp cienyer romoreHu3supoBaTh
KaK MOKHO OBICTpee U TIIATeNIbHEE.

3) Knerounslii nedpuc ocaaute neHTpupyrupoBanueM B TeueHue 10MUH MpH MakCHMaIbHON
CKOPOCTH Ha HAaCTOJIbHOM eHTpudyre (ckenatenbHO, mpu Temieparype +4°C).

4) AKKypaTHO OTOEpUTE HAJTOCAJTOYHYIO KUIKOCTh U MIEPEHECHTE €€ B HOBYIO MpoOupky. Ha mo-
BEPXHOCTH Jin3aTa OOraThIX KUPOM 00pa3L0oB MOXKET 00pa3oBaThcs KUpoBas IeHKa. [Ipu ot-
Oope cyrnepHaTaHTa ciieayeT u30erarsb monajaaHus BEpXHEro )KUPOBOTO CJI0s1 B HOBYIO IPOOUPKY.
5) K monmygerHomy pactBopy no6aBsTe 60 MK ximopodopma (u3 pacyera 0,2 mit Ha 1M peareH-
ta ExtractRNA). [lepememiaiitecogep>xumoe TpoOUPKH PE3KUM BCTPAXMBAHUEM B TeYeHHE 15
cek. He ucnone3yiiTe BopTeKc.

6) MukyOupyiiTe cMech B Te4eHHE 3-5 MHMH. NpPU KOMHATHOM TeMIlepaType, NepUuOIUYeCcKd
BCTpsIXHUBas oOpasell.

7) Uenrpudyrupyiite npodbupkn B TeueHue 10-15 MUH Tpu MaKCUMaIBHOW CKOPOCTH Ha
HACTOJIbHOM HeHTpudyre mpu temmneparype +4°C.

8) OcropoxHO 0TOEpUTE BOAHYIO a3y (CBepXy), CTapasich HE 3a1eTh HHTEepda3y (JIydire more-
pATH 4acTh 00BbEMa, YeM 3aXBaTUTh JIMIIHEE) U MEepPeHecUTe B HOBYIO IpoOupKy. B mpouecce
HEHTPUPYTHpOBaHUs GOpMUPYETCs TpH (a3bl: HUKHSASL OPraHUYeCKas COACPKUT (PEHONI U XJIO-
podopM, uHTephaza coaepKUT ACHATYPUPOBAHHBIA OelOK M BepxHss BoaHas ¢aza — PHK u
JHK. Ecnn unTepdasa Gomnpiuasi, pekoMeHIayeTcs mocie oToopa BOAHOH (a3bl HOBTOPUTH JKC-
TpakIuio xjopodopmom (IL.11. 5-8).

9) lo6aBbTe k 00Opasiy 150 mxi n3ompomnanona (1/2 or oovema pearenra ExtractRNA). Xopo-
110 NepeMelaiiTe BCTpSXUBaHUEM WK ¢ momouibio BopTekca. Oopaszen PHK ¢ nzonponanosnom
MO’KHO XpaHUTb MpH —20°C B TeUeHNE HECKOJIBKUX MECSIIEB.

10) Hentpudyrupyiire o0pasupsl Ha MUKpOLEeHTpUdYTe B TeyeHne 10 MUH ¢ MaKCUMaJIbHON CKO-
poctbio (He MeHee 13000 06/MuH) npu KOMHaTHOM TemnepaType. Bo BpeMs neHTpudyrupona-
HUS Ha creHKe npobupku dopmupyercs ocanok PHK. Ocanok MoxxkeT ObITH MOYTH HEBUIUM.
[To3unmonupyiite npoOUpKU B LEHTpUPyre TakuM oOpa3om, yTOObI 3HATh, HA KaKOW CTEHKE
JOJKEH (OPMHUPOBATHCS OCAJIOK.

11) OcTOpO’XHO ¥ TIOJIHOCTHIO OTOEPHUTE U BHIOPOCHTE CyNEpHATAHT, COXpaHss ocanok. [Ipenu-
IUTAT He Bceraa popMUpYeET aKKypaTHBIN 0CaIOK, a MOXKET ObITh paclpesesieH 1o 3aHel CTeH-
K€ MPOOUPKHU.

12) JTo6aBbTe k ocaaxy 0,5 mi 80% stanona. Llentpudyrupyiire npodupky 10 MUH npu Makcu-
MaJIbHOM CKOPOCTH Ha HAaCTOJbHOW LIEHTpU(YTe MpU KOMHATHON Temneparype. [lozunmonnpyii-
T€ MPOOUPKU B POTOPE TakK ke, KaK Mpu MpeaplayeM neHtpudyrupoanuu (1. 10).

13) OtGepure HaAOCAAOUHYIO KUAKOCTh. OCTaBIIMECS Kalluld CTPSIXHUTE HA HEHTpUdyre u ak-
KypaTHO oTOepuTe, He 3aJieBasi 0CaJKa.

14) OctaBbTe NPOOUPKHU C OCATKOM Ha CTOJIE B BEPTUKAIBHOM IOJIOKEHUH /10 TTOJTHOTO BBICHIXa-
Hud (Ha 5-15 mMuH).

15) PactBopuTte ocanok B 15-20 Mk cTrepuibHOU BoAbl. [1pu pacTBopeHnn oOpasel] peKoMeH1y-
etcs nporpetsb 2-3 muH npu +65°C. IloctaBbre npodupku ¢ Beienennoi PHK B néx.

16) IIposeprre kauectBo PHK meTronom rens-anexkrpodopesa:

a) [IpuroroBete 1,2% araposusiii rens Ha 1x TAE-Oydepe ¢ 6pomucteiM stuauem (0,3 mr/m)
(manee, TAE-Gydep).

0) 3amonHuTe Kamepy g anekrpodopesa ceexum TAE-Oydepom. [Ina ananuza PHK kamepy
ClelyeT TPOMBITh, MCIIOJIb30BaTh CBEXEE MPUIOTOBICHHBIM reib UM YUCTBHIA Oydep, Tak Kak
npumecu PHKa3 moryt npusectu k nerpananuu PHK Bo Bpems anexrpodopesa.

B) Ot6epurte 0,5 u 2 Mkn anmukBoThl pactBopa PHK u cmemaiite ¢ 2-3 o6bemamu Oydepa mms
HaHeceHus1 o0pasnoB. B cocennioro nyHky no6asbre Mapkep anuH JJHK 1kbDNAladder, S0uT
Ha JIOPOXKKY.

r) [IpoBeaure snexTpodopes, ucnonp3ys padbouee Hampspkenue He Oomee 10 Viem (10 V nHa
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KQKJIbII CM JIJTUHBI MEX]TY 3JIEKTPOJaMHu ).

17) IIpu xopomem kauectBe BoiaeneHHol PHK cooTHomenne naTeHCMBHOCTH 1os1oc 18S u 28S
JIOJKHO OBITH npuMepHoO 1:1. MI3MeHeHre COOTHOIIEHUsI MHTEHCUBHOCTH T0JIOC B 1MOJb3Y 18S u
nosiBieHue ciaaboro mmepa ot nosoc pPHK B cropony ¢poHTa siBAsSETCS NEPBBIM MPU3HAKOM
nerpananuu PHK. Tem ne menee, PHK ¢ Takoili crenenbio nerpanainuu MOXXeT ObITh MCIOJIb30-
BaHa 115 cuHTe3a k/IHK. Onnako ecnu mmep ot Huskomosekysspaoi ¢ppakmuu PHK cTonpb nn-
TeHcHUBeH, yTo nosioca pPHK He nmeer BbIpakeHHOM HMKHEN rpaHunbl, To Takas PHK He npu-
rongna mis cuate3a k JIHK. B cinydae 3nauntensHoi npumecu renomHor JIHK B oGpasiie (Ha
reJie BBIMJIAIUT KaK sIpKoe ISITHO BRICOMOJIEKYIsIpHOU (ppakiun) nepeocagute PHK ¢ momomisio
LiCl).

18) ITomecTtute o6pasusl PHK Ha xpanenwne mpu -20°C.

Hmoeu svinoanenus 1abopamopuoii pabomol 1

[Tomyuen npemnapar cymmapHoit kinetouHoi PHK w3 kopamna u mpoananuszupoBaH Ha reib-
annekrpodopese. [Tpobupku moanucansl U nomenieHbl Ha xpanenue npu -20°C. IIpoBeneHo
cpaBHeHue npemnaparoB PHK, BbieieHHBIX pa3HbIMH HCCIIEOBATEeNsIMU. X0 U pe3yibTaThl pa-
00ThI 3aPOTOKOIMPOBAHBI B 1a00OPAaTOPHOM JKypHAJIE.

7.2.6. Jlabopamopnasa paooma 2.. Cunmes nepeou yenu K/[HK. Amnaugpuxauua osyxueno-
ueynou k/[HK.

Mamepuanst u 060pydosanue 0151 8bINOIHEHUSL 1ADOPAMOPHOU pabomubl 2.

* HaGop ans mpaktukyma Clavularia FP cloning set (EBporen, MB0O01)

* Ha6op mns cunresa kIHK Mint (EBporen, SK001)

* MuHepalibHOE Macio ISt MOJIEKYJISIPHO-OMOIOTHUECKUX padoT WK

anTeYHOE Ba3eIMHOBOE MACTIO (€C/IM aMIUTH(PUKATOP HE HMEET HarPEeBAIOMIEHCS KPBITITKH)
* PeakTuBel 1 000pyAOBaHKE AJIs TeNb-dIEeKTpodopesa

* AMmugukarop

* Hacronbhas nuentpudyra

* Boprekc (;xkenarenpHO)

* Jlenstnas Oaust

* [Tpo6upku mist TP (0,5 wmm 0,2 M)

e [lITatuB myist mpoOUpPoOK

» CTepuibHBIC HAKOHEYHUKH TSI TUTIETOK

* ABroMarnueckue nunetku Ha 10-20, 200 u 1000 Mk

* [IepuaTku

Xoo pabomsi

Cunte3 nepsoit nenu k/IHK. B kauectBe cTapToBOrO Marepuaiga MOXeT ObITh MCIOJIb30BaHA
PHK wu3 Clavularia, nmonydeHnHas npu BbIOJIHEHHUU paboTeil, nnn konTponbHass PHK u3 HaGopa
Clavularia FP cloning set (2 MKJI Ha OJJHY peakL1IO CUHTe3a). B kauecTBe MoJI0KUTEIbHOTO KOH-
TpoJs ucnonb3yire 2 Mki koHTposbHOM PHK u3 Habopa Clavularia FP cloning set u/unu xon-
tponbHyto PHK u3 Habopa ans cuntesa kK IHK Mint.

1) Iporpeiite o6pa3zusl PHK npu +65°C B Teuenue 1-2 MuH U nepeMmemniaiite BCTpSIXUBaHUEM
s ae3arperannn PHK. CopockTe Kamiim co CTeHOK MPOOUPKU Ha HACTOJIBHOM LeHTpUdyTe.

2) Jnsa xaxmoro obpasna PHK mpuroToBsTe mepByI0 4acTh peakIMOHHOW CMECH Il CHHTE3a
nepsoii nenu kJJHK B npoOupke ms ITLIP:

1-3mki PactBop PHK (1-2 mxr PHK)

1 mxn Apantep CDS-1 (CDS-1 adapter, 10 MxM)

1 mxn PlugOligo agantep (15 MkM)

X Mk CrepuinipHas Bozia

Dopma A Crpanuna 15u3 36



MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

@ - PaGouast nporpaMma JMCIUILIHHBL

5 Mk CymmapHslii 00beM

Pexomennyercst ucnons3oBath 1-2 Mkr cymmapuoit PHK Ha oany peakuuto. Ecnu xonudecTBo
BeiienneHHo PHK HeGombioe, 100aBpTe B PEakIui0 MaKCUMAIBHO JOMYyCTHMBIH 00BEM pac-
tBOopa PHK — 3 MKu1.

3) AKKypaTHO mepeMemIaiiTe KOMIIOHEHThl PEaKIMOHHOM CMeCH MHIIETHPOBAHUEM, COpPOCHTE
KaIUIM CO CTEHOK IMPOOUPKH Ha HACTOJBHOU LIEHTpUdyre.

4) Ecnu aMmngukaTop He MMEET HarpeBarolIeicsl KPBILIIKH, J00aBbTE KAIlJl0 MUHEPAIbHOTO
Macjia B KKyl NMPOOHPKY I MPeNOTBpAIEHHs] UCIIAPEHUs PEaKIMOHHOM cMecH. 3akpoiire
NpOOUPKHU ¥ TOMECTHTE MX B aMILTH(PHUKATOP.

5) UukyOupyiite npodupku 2 muH npu +70°C, mocie 3Toro, He BBIHUMAs MPOOUPKU U3 aMILIH-
¢dukaTopa, cHU3bTE Temreparypy HHKyOauuu no +42°C. Vcnomnp3yiTe pekuM ¢ HarpeBaHHuEM
KPBILIKH, €CJIA 3TO BO3MOXKHO. [Iponomkaiite nakyOaruto pu +42°C He meHee 1, HO He Oonee 5
MUH. B 3T0 BpeMsi mpUroroBbTe€ BTOPYIO YacTh PEAKIIMOHHOW CMECH JJIsi CUHTE3a IEepPBOM Lienu
k/IHK (1. 6). Bropyto yacTe peakiiuoHHON cMeCH JT00aBIAIOT MOCJe JOCTHKEHUH PEeaKIIMOHHON
cmechbto Temmeparypsl +42°C. Ilpu Gosiee BBICOKOW TeMIlepaType MOXKET IMPOM30HWTH WHAKTHBA-
111 0OpaTHOM TPaHCKPHIITA3BI.

6) Bo BpeMs mHKyOauuu, ONKUCAHHOW B MYHKTE 5, MPUTOTOBBTE BTOPYIO YacTh PEaKLMOHHOMN
CMecH, COJepXKallyto oOpaTHYI0 TpaHckpunrazy. CTporo coOmarofaiTe HMOPSIOK CMEIINBaHUS
pEeareHToB.

2 mka 5X0ydepansacunresaneppoinenuk/HK(first-strandbuffer)

1 mxs1 DTT (20 MM)

1 mxs1 Cmech ANTP (10 MM)

1 mxs1 O6patHas TpanckpunTaza Mint (200 en./mxi)

5 Mk CymmapHblii 00beM (Ha OJIHY PEaKIMI0 CHHTE3a)

[Ipu omHOBpEMEHHOW MOCTAHOBKE HECKOJIBKHMX PEAKIMM, MPUTOTOBHTE OOIIYI0 PEaKIIMOHHYIO
CMecCh, IIepecUnTaB 00beMbI JOOABIAEMBIX KOMIIOHEHTOB.

7) AKKypaTHO MepeMelainTe KOMIOHEHTbl CMECH MUIIETUPOBAHUEM, COPOCHTE KAIllJId CO CTEHOK
NpoOUPKHU Ha HACTOJIBLHOU LIeHTpUdyTe.

8) lobaBbTe MO 5 MKJI BTOpOM YacTH pEaKUMOHHOW CMECH B KaXKJyl0 MPOOUPKY CO CTaauu 5.
AKKypaTHO nepeMelIaiTe KOMIIOHEHTh PEaKIIMOHHON cMeCH MUIIETHPOBaHNEM, COPOCHTE KaIlIu
CO CTEHOK MPOOUPKU HA HACTOJILHOM LIEHTpUdyTe.

9) Nuky6upyiite npodupku npu +42°C B Teuenue 30 MUH.

10) lo6aBbTe K Kax/10i peakMOHHOM cmecH 1o 5 MkJ1 pacTBopa «IP-solution» /i naMIManum
BkitoyeHuss PlugOligo. AkkypaTHO mepemMeniaiTe KOMIOHEHTBl peakIUH MUIETHUPOBAHUEM,
cOpoChTE Karid CO CTEHOK MPOOMPKH Ha HACTOJNbHOM neHtpudyre. [Iponomkaiite MHKyOaIMIO
npu +42°C B Teuenue 1 4 30 muH.

11) IlomecTuTe MpoOUpPKH B Jie 15l OCTAHOBKHU PEaKIIUU.

[TepBas nens k/JIHK moxer ObITh HMCIONB30BaHA HEMEJICHHO JUIS MPUTOTOBICHUS JBYXLEHO-
yeynor k/IHK mmu xpanutscs npu —20°C B Teuenue 3 mecsnes. [Ipu xpaneHun mpoOUpPOK HA —
20°C Ha nHE MOXeT copMHUpoBaThes OypbIit ocagok. OH He BauseT Ha kayecTBo k/IHK.
Ammmndukanus asyxienoyednoit K IHK

kJIHK mMokeT cTaTh MICTOYHUKOM KOHTamMuHanuu. [lonaganue make HEOOIBIIOTO €€ KOJIUISCTBA
B peaktuBbl aus [1L[P BbI3piBaeT Hecnenupuueckyo aMIuiMpukanuio. byipTe akkypaTHbI MpH
BBIMIOJTHEHUH pa0OThl M COMPOBOXKAANTE SKCIIEPUMEHTHI KOHTPOIbHbIMU peakuusmu (TP Ge3
no6asnenus JJHK-matpuiib) 11 KOHTPOIIST KOHTAMUHAIUH.

12) Idna xaxnoro obpasna nepsoi nenu k/JIHK npuroroBeTe peaknumonnyio cmech ans [P,
CMEIINBAsI pEareHThl B yKa3aHHOM IOPSIKE:

80 mMxn CrepuiibHasi BOJa

10 mxn 10X Bydep ans ILP (Encyclo PCR buffer)

2 M 50X Cmecb ANTP (10 MM kaxmoit)
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4 vk Ipaiitmep most [THP M1 (PCR primer M1, 10 MmxM)

2 Mk 50X ITommepasa Encyclo

2 mxa Ilepsas nens kIHK (co ctaguu 11)

100mkn1 CymmapHBbIit 00beM

Ecnu nepsas nens k/IHK xpanunace nepen atum npu —20°C, pazmopo3bsTe ee U mnporpeire 1
MuH nipu +65°C ms gesarperanuu JJHK. Ilepememaiite comepkumoe mpoOUpKH mepes 0T0opoM
anukBoThl. Hencnonws3oBanHas nepsas uemnb kIHK MoxxeT ObITh HOBTOPHO 3aMOpO’KEHA.

13) AxkkypaTHO mepemenaiiTe KOMIIOHEHTbl PEaKIMOHHON cMecH, cOPOChTEe KAl CO CTEHOK
IpOoOUPKHU Ha HACTOJBHOMU LIeHTpUdyre.

14) Pacnipenenureno2SMiipeakimonHoiicmecuB4npooupku sl ILP.

15) Ecnu ammu@ukatop He UMEeT HarpeBaroIleNcsl KPbIILKH, 100aBbTe Kalljll0 MUHEPAJIbLHOIO
macna B kaxayto [TLP-npoGupky. 3akpoiite mpoOUpKH, MOMECTUTE UX B aMILTU(PHUKATOP.

16) OcymectBute TP ammmndukanuio kK IHK, ncnons3ys cneayromiyto nporpaMmmy:
[TpenBapurenshas aenHarypauus: 95°C 1 mun Huxnsr [THP 15 nuxnos 95°C 15 cex 66°C 20 cek
72°C 3 MmuH

17) Ilocne okoHYaHUs MPOTPAMMBI IOCTaHbTE M3 aMIUIM(UKATOpa OAHY NPOOUPKY, OCTaJIbHbIE
noasepruure eme 3 nukiam [IIP.

18) ITocne 18 muKIIOB AOCTaHbTE U3 aMIUTM(UKATOPA €lle OAHY IPOOUPKY, OCTATIBHBIE TIOBEPT-
Hute eme 3 mukimam [T1P.

19) ITocne 21 uUKIOB AOCTaHBTE U3 aMILTU(HUKATOPA €IIe OAHY MPOOHPKY, a IMOCICTHIOI MPO-
Ooupky nonsepruute eme 3 nukiam [TLP.

20) Iposeaure ananu3 npoaykToB [TIIP ¢ momomisto remb-3nexTpodopesa (1.2% araposa, 4 MK
npoaykra I1LP Ha nopoxky) napamiensHo ¢ MmapkepoM JuyinH JTHK (1 kb DNA ladder, 50 Hr Ha
JIOPOXKKY).

21) CpaBHuTe pe3ynbTaT reib-3JaeKTpodopesa cripuBeAeHHbIM Ha puc. OnpeaenuTe onTuMab-
Hoe KoiuyecTBO IUKII0B [TLP ms kakoro skcrepuMeHTaIbHOro 00pasia, UCXO0/s U3 Cleaylo-
X pekoMmennanuii: M36srrounoe yucio 1ukioB [P mpuBoaUT K BOZHUKHOBEHUIO HECTICIIH-
¢duueckux MpoAyKTOB, YTO KpaifHe HeXKeIaTeabHO JUIsl BHIOIHEHUS JaIbHEUIINX POLEAYD.

* OTcyTcTBUE NU3MEHEHUH B KOHIIEHTpauuu npoaykra [ILP npu no6aBieHnN HUKIOB yKa3bIBAET
Ha TO, YTO PEaKIUs «BBIILIA HA M1aTo». OnTUMalbHOE Ul aMIUTM(UKAIIK 00pa3ia Ynuciio MHK-
JIOB IOJIKHO OBITH Ha 1-2 1MKJIa MEHBIIIE, YEM TO, KOTOPOE HEOOXOAUMO /ISl BBIX0/1a PEaKIuu Ha
1aTo.

* [Ipu ontumanbHOM KosimuecTBe LMKIOB IILP, mpoayKT peakuumu npu BU3yaIM3allld HA ara-
PO3HOM rejie 0OBIYHO UMEET CIEIYIOIUE XapaKTePUCTHKU:

a) Buznen mmep ymepeHHON MHTEHCHBHOCTH B oOmactu 0,25-3 T.1M.0. ¢ MAKCUMYMOM TIJIOTHOCTH
0,5-2 T.1.0. IHTEHCUBHOCTH 1IMepa (OTHOCUTEILHO MHTEHCUBHOCTH MapKepa) JO0JKHA IPpUMeEp-
HO JIOJIKHA COOTBETCTBOBATh TOM, KOTOpyto nMeeT obpasen k{HK, HaneceHHBIH Ha JOPOKKY 2.

I Ecin M”HTEHCUBHOCTD LIMEpa HE MEHSETCS C yBeIM4eHHeM KoaudecTsa nukioB [P u cmeme-
Ha K JIyHKe, 3HauuT, oopasen k/IHK nmonseprcst n3obiTounoi amrmndukanuu. Ecian nuHTeHcus-
HOCTb IIMEpa CYIIECTBEHHO HUXXE, 3HAUUT, KOJN4ecTBO IUKIOB [1LIP Obls10 He1OCTaTOUYHBIM /IS
amrTuukanuu odpasia.

0) HaIUYMe HECKOJIBKUX SIPKHUX IOJI0C, COOTBETCTBYIOLINX BBICOKONPEICTaBIEHHBIM TPAHCKPHII-
TaM. «Pa3MbIBaHME» TAaKUX MOJIOC CBUAETEIHCTBYET 00 M30BITOYHOM KoJudecTBe IUKII0B [TL[P.
22) Coxpanute npoaykrt I[P ¢ ontumanbHbM uncinoM nukioB. [Ipoaykr TP MoxkHO XpaHUTh
pu —20°C B TedeHHe, 110 MEHBIIEN MEpPE, IECTH MECSLIEB.

Hmoeu évinonnenus nabopamoproii pabomoi 2

Metonom cuntesa k/IHK co cMeHoii MaTpuIsl IPUTOTOBIIEHA MTEPBast LENb OMBITHOTO 0Opa3ia u
OJIHOTO WJIM JIBYX KOHTpPOJIbHBIX. BbINOMHEHa aMIuIM@UIMKanus o0pa3loB ABYXIENOYECHHON
k/IHK, momobpano HeoO6xo1MMoe KOTMYECTBO IIUKIIOB IS Kaxaoro odpasua. [Ipodbupku moarnu-
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caHbl U TIoMelIeHbl Ha xpaHenue npu -20°C. O6pasusl ammudunmposanHoi kK IHK mpoananu-
3MpPOBaHbl METO/IOM renbaiiekTpodopesa. I[IpoBeneHo cpaBHeHHe KadecTBa MpernapaTros, MOJIY-
YCHHBIX Pa3HBIMU HCCIIEIOBATEIISIMUA WM U3 pa3Hbix 00pasnoB PHK. PesynbTarel 3anpoTokom-
POBaHbI B JIAOOPATOPHOM KypHAJIE.

7.2.7. Jlabopamopnaa paboma 3.. Amnauguxkayusa 3’-KoHyeeo2o yuacmka 2ena payopec-
UeHmuo2o oenka u3 kopannoeozo noauna Clavularia (3°-RACE).
Mamepuanst u 060pyoosanue 0151 6bINOIHEHUSL 1ADOPAMOPHOU pabombl 3.
* HaGop ans mpaktukyma Clavularia FP cloning set (EBporen, MB0O01)

» Ha6op mus ITLP Encyclo Plus PCR kit (EBporen, PK101)

» Habop npaiimepoB Mint RACE primer set (EBporen, SK004)

* MuHepasibHOE Macyo ISl MOJIEKYJISIPHO-OMOIOTHUECKUX padoT WK
anTeYyHOE Ba3eIMHOBOE MACIO (€CiH aMIUTM(UKATOP HE UMEET Harpe-
BaIOIIEHCS KPBIIIKH)

* PeaktuBbl 1 000pynoBanue i renp-3aexTpodopesa (Ipunoxenue 1)

* Ammundukarop

* HactonbHas nentpudyra

* [Ipo6upku muist TTLP (0,5 wmm 0,2 mur)

e llItaTuB 1t TPOOHPOK

* CTepusbHbIe HAKOHEUYHUKH TSI TUTIETOK

* ABromaruueckue nunetku Ha 10-20, 200 u 1000 M1

* [Iepuatku

Xoo pabomui

B nepBom payne ucnons3ytot npaiimeps! Dirl-NGH u Step-out mix 1.

1) Pazsenure B 10 pa3 ammnpunupoannyto k/IHK, nonydyennyro B pabdore 2 (1. 22), crepuib-
HOU Bojoii. [l aTOrO B ynCcTOM mIpoOupke cmemaiite 4 Mk oopasna kJIHK u 36 Mk crepuiib-
HOU BoJbl. PacTBOp mepemennaiite BCTpsXUBaHWEM, COPOChTE KAl CO CTEHOK MPOOUPKH IEH-
tpudyruposanueM. Eciu obpazen; kK IHK xpanuncs nepen atum npu —20°C, pa3mMopo3bTe €ro u
nporpeiite 2 muH npu +65°C mna nezarperauuu JIHK. Ilepememaiite copepsknumoe npoOUpKH
nepes 0T00pOM aTMKBOTHI.

2) [loarotoBbTe pPEAKIMOHHYIO CMECh Il aMIUTM(UKALMU, CMEIIaB KOMIIOHEHThl peakluu B
CJIEIYIOIIEM ITOPSAJIKE:

38 mxn CrepuibHas Boja

5 Mk 10X bydep as TP (Encyclo PCR buffer)

1 Mkt 50X Cmeck ANTP (10 MM kax10i1)

1 Mk Ipaiimep pos ITLP Dirl-NGH (10 MmxM)

2 mka1 25X Cmech mpaiimepos Step-out mix 1

1 Mkt 50X IMomumepasa Encyclo

48 mks1 CymmapHbIii 00beM

3) Pa3nenure peakmoHHYI0 cMech Ha JiBe MpoOupku (1o 24 mki). OaHy MOMEThTe KakK KCIie-
PUMEHTANIbHYIO0, BTOPYIO KaK KOHTPOJIbHYIO.

4) JlobaBbTe B «IKCIEPUMEHTAIBHYIO poOupKy» 1 MK pa3basnenHoit B 10 pa3 k/[HK. Pa3se-
nennyto k/IHK coxpanute npu -20°C; ona norpelOyeTcs npu MPOBEACHUHU 33/1a4U 110 aMIUTU(U-
kanuu nonHopasmepHoii k/IHK (pabota 4).

5) o6aBeTe B «KOHTPOIBHYIO MPOOUPKY» 1Mk cTrepunbHoi Boabl aist [TLP. KonTponsHas am-
wipukanus 6e3 kJJHK maTpuisl mo3Bosser oleHuTh YPOBEHb KOHTAMUHALIMK PEAKTUBOB I10-
croponnei JIHK matpuneit n nzbexars B JaabHEHIIIEM KIOHUPOBAHUS HecHeU(DUIecKuX mpo-
IYKTOB. B ciyuae peanbHOro sKCIiEpUMEHTAa PEKOMEHIYETCs TaKK€ IOCTaHOBKA JONOJIHUTEIb-
HBIX KOHTPOJBHBIX PEAKIMHA JUIsl IPOBEPKU CHENU(PUIHOCTH MpaitMepoB. DTH peakIiy MO3BO-

Dopma A Crpanuna 18u3 36




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

@ - PaGouast nporpaMma JMCIUILIHHBL

JSIFOT OTNIMYUTE criennpuueckuid mpoaykT [P ot npoaykToB ¢poHOBOM aMIuIHduKanum ¢ OAHO-
ro u3 npaiiMepoB. OJHAKO B paMKax IIPAKTUKyMa ITOCTAHOBKA BCEX KOHTPOJIBHBIX PEaKLHUN He-
o0s13aTelbHa.

6) Eciu amruingukaTtop HEe MMEET HAarpeBalOUIEHCs KPBILIKU, 100aBbTE KaIUII0O MHHEPAIbHOI'O
Macia B K&Ky IpoOUpKy. 3akpoiTe MPOOHPKH, IIOMECTUTE UX B aMIUTU(UKATOP.

7) OcymiecTBUTE aMIUTMGUKAIIIO, UCIIOJIB3YS CIIeAyIoTyto mporpammy ais [TLP:
[TpensaputensHas aenatypauus 95°C 1 mun Lukonsr TP 24-26 nuknos 95°C 15 cex 60°C* 20
cek 72°C 1 muH

* Temmeparypa COOTBETCTBYET TeMIIepaType OTKUIa TreH-crenuduueckoro mnpaimepa. s
IPUOJIM3UTENIBHOIO TOJICUeTa TEMIIEPATyphbl OTXKHIra MpaiiMepa MOXKHO BOCIOJb30BaThcs (op-
mynoi T=4(G+C)+2(A+T)+5.

8) Ilo oxoHwyaHuu amiuiMpuUKaUM NpoBeauTe aHanu3 npoaykroB I[P ¢ momombo renb-
anekTpodopesa B 1.5% araposze (4 mxi npoaykra [P Ha nopoxky napamnensHo ¢ 50 Hr map-
kepa ;umH JIHK).

9) CpauutepesynbratllliPcrem,uTonokazannapuc.10. [[nura cne-nmnduueckoro ¢parmMeHnta
JIOJDKHA OBbITh 0K0JI0 8501.0., OTHAKO OH MOXET ObITh HEepa3InyuM Ha (oHE Hecreuu(pUuIHOro
npoaykra (mmepa). Ecinu no nanueiM anektpodopesa npoayktsl [1IP umeroT HU3Kyr0 KOHIIEH-
TPALUIO B «3KCIIEPUMEHTAIBLHON MPOOUpPKeE», BEPHUTE MPOOUPKU B aMIUIM(UKATOP U 100aBbTE
2-4 nuxna [MHP. [Tpu nosHOM OTCYTCTBUM MPOAYKTOB peakuuu 100asbTe 6 nukios [T1P.

10) IIpobupky ¢ npoaykrom [TI[P nmoanummre u coxpanure Ha —20°C.

11) PazBegute B 10 pa3 crepmiibHOM BOIOH anuKBOTY amiumpunuposan Hoi k/IHK, momyuen-
Hy10 Ha npensiaymei craguu( cm m.10).Kak mpurotoButs pa3BeeHrue ONMcaHo B 1. 1 JaHHOTO
IPOTOKOJIA.

12) TloarotoBbTE peakuoHnyto cmech st [T1P:

38 mxn CrepuibHas Boja

5 mxn 10X bydep ms ITLP (Encyclo PCR buffer)

1 Mkt 50X Cmeck ANTP (10 MM kax1oif)

1 Mk IIpaiimep ps ITLP Dir2-NFP (10 mxM)

2 mka1 25X Cmech mpaiimepoB Step-out mix 2

2 mka k/IHK, paz6aBnennas B 10 pa3 (co craguu 11)

1 mxn 50X IMonmumepasa Encyclo

50 Mk CymmMapHsbIil 00beM

I PeakninoHHy0 CMECh C Y4€TOM KOHTPOJIbHBIX pEaKUUi MOXKHO MPUTOTOBUTH, KaK ONHCAHO B
[Tpunoxxennu 4.

13) Ecaun ammnudukatop He MMEET HarpeBarolleicsl KPBILIKY, 100aBbTe KAIull0 MUHEPAIbHOTO
Macja B IPOOMPKHU U IOMECTUTE UX B aMIUTU(UKATODP.

14) OcymecTBuTe aMIUTM(PUKAINIO, UCTIONB3YsI CIEAYIONIY0 mporpamMmy 1uist [TLP:
ITpenBapurensHas aeHarypauus 95°C 1 mun Hukaer [THP 14-17 nukinos 95°C 15 cex 60°C 20
cek 72°C 1 mun

15) Ilo oxkoH4yanuu amruMuKanuu mpoBeauTe aHanus npoaykros [P ¢ momompio remb-
anexTpodopesa Ha 1,5% arapose (4 mxa npoaykra [P Ha nopoxky mapamnensao ¢ 50 HT Map-
kepa niuH JJHK).

16) CpaBuute pesyaptat I1LIP ¢ TeMm, yTo nokaszan Ha puc. Crnenupudeckuil IpOAYKT BBITJISIIAT
KaK OJlHa WM JBe MoJjockl Ha ypoBHe 550-570 m.o. Bo3moxkHa HeGombIas GpoHoBas aMIupu-
KaIus B BUJE HecTiemUpUIHBIX 1mosoc win mmepa. Ecau npoaykt [P umeeT HU3KYrO KOHIICH-
TpaLUIo, BEPHUTE NPOOUPKY B amIiudukarop u nodasste 2-4 nukia [MLP. Ecou npoxyxt ITLIP
He roMoreHeH (kak Ha puc. 11), nepexoaute k Tperbemy payHay 3’-RACE. Ecau nmponykr TTLP
BBITJITUT TOMOT€HHBIM, IPOBOJIUTH TPETUH payH[ HET HEOOXOIUMOCTH — MEPEXOJUTE K BBIIOI-
HEHMUIO I1. 24 mTPOTOKOJIA.

17) IIpobupky ¢ npoxykrom I[P noanmummute u coxpanute Ha —20°C.
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18) Paseenuresl0pascrepuibHoiiBogoiianukBoTyamiunduuuposannor kK IHK, noxyuennyio Ha
craguu 17. Kak npuroToBUTh pa3BeeHUE OMMCAHO B M. 1 JAHHOTO MPOTOKOJIA.

19) IloaroroBsTe peakimonHyo cmech ais [T1P:

38 Mk CrepuiibHasi BojJa

5 Mk 10X bydep ms TP (Encyclo PCR buffer)

1 Mk 50X Cmech ANTP (10 MM kaxmoi)

1 Mk [paiimep puis [P Dir3-WEP (10 MxM)

2 mxa 25X Cwmech npaitmepoB Step-out mix 3

2 vk kJIHK, pa36asnennas B 10 pa3 (co craguu 17)

1 mxn 50X ITonmmmepasa Encyclo

50 Mk CymmMapHsbIii 00beM

20) Ecnn ammnugukatop He UMEET HarpeBaroIlelcs KPBIIIKH, J00aBbTE Kallll0 MUHEPaIbHOTO
Macia B MPOOHPKH U TIOMECTUTE UX B aMIUTU(UKATOP.

21) OcymiecTBuTe aMIUTH(PHUKAILUIO, UCTIOIB3YS ClEAYIONLy o mporpammy uist TT1P:
[TpenBaputenshas aenarypauus 95°C 1 mun Hukaer [THP 16-18 nukios 95°C 15 cex 52°C 20
cek 72°C 1 muH

22) Tlo oxkoHYaHMM aMIUIM(pHUKAIUU MpoBeaute aHanu3 npoaykrtos I[P ¢ momormpbio rensb-
anekTpodopesa Ha 1,5% arapose (4 mxa npoaykra [P Ha nopoxky napamiensHo ¢ 50 Hr Map-
kepa quH JJHK).

23) Cpasuute pesynstaT [1LP ¢ Tem, uyto nmokazan Ha puc. Crnenududeckuii IpOAYKT BBITJISIUT
Kak nojioca Ha ypoBHe 530m.0. ®oHoBast ammu¢ukanus oTcyTcTByeT. Eciin o JaHHBIM 3JleK-
Tpoopesa MPoaYKT UMEET HU3KYIO KOHIICHTPAIUIO, BEpHUTE MPOOUPKY B aMIUTMPHUKATOP U JI0-
06aBpTe2-4umkal ILIP.

24) IlpoBenuTe CpaBHUTENbHBIN aHAIN3 Ha Tenb-ekTpodopese npoaykros [P mocne nepso-
ro, BTOporo u tpethero payuaoB 3’-RACE s omieHku cTeneHn oOorameHus crenupuyecKum
OPOAYKTOM W H3MEHEHHMEM ero JIuHbl B xoje nested/step-out IILIP. [Ing cpaBHeHus Boc-
MOJIb3YHTECH PE3yIbTaTOM 3JIEKTpodopesa, MoKa3aHHBIMHAPHUC.

25) IlpoBeaute oOCyXaeHHE ATANOB pabOThI, HE BKIIOUEHHBIX B JJAOOPATOPHYIO YaCTh MPaKTH-
KyMa, — KJIOHUpOBaHueE U ceKkBeHnpoBaHue npoaykToB 3’-RACE, aHanu3 noyry4eHHbIX M0CIIEN0-
BaTENbHOCTEN HYKIICOTHIOB, Au3aitH mpaitmepoB mist 5°-RACE, cobctBenno 5°-RACE u nuzaiin
npaiiMepoB JUIs aMILTM(UKAIMK [TOJIHOM KOJIUPYIOLIEH MOCIe10BaTeIbHOCTH.

HUmoeu evinonnenus nabopamoproii pabomoi 3

B npornecce aByx unm tpex payHnaoB 3’-RACE nomnyden snexkrpodopeTrnuecku ToMoreH-
bl nipoaykT [P, coorBercTByrommii 3’-koHiry MPHK. ITpoayktel Bcex paynmoB 3’-RACE
MPOaHATM3UPOBAHBI METOIOM Tellb-dJIeKTpodopesa. Pe3yapTaThl 3alIpoTOKOIMPOBAHEI B Tabopa-
TOPHOM XypHaJe.

7.2.8. Jlabopamopnas paooma 4.. Amnaugukayun noanou Kooupyouwieii nocj1e008amebHo-
cmu 2ena hyopecueHmHo20 0eaKa u e20 HAnpaeieHHoe KIOHUPOoeanue 6 GaKkmepuanbHovlil
IKCRPECCUOHHBLIL 86EKMOP.

Mamepuanst u 06opyoosanue 0Jisi BbINOIHEHUS 1AOOPAMOPHOU pabomul 4.

* HaGop ans mpaxtukyma Clavularia FP cloning set (EBporen, MB0O01)

» Ha6op s [P Encyclo Plus PCR kit (EBporen, PK101)

* HaGop ans ounctku AHK u3 rens u peakunonusix cMmeceit (EBporen, BC022)

* Habop s knonupoBanust Quick-TA kit (EBporen, TAK02)

* Habop mns Beigenenns miazmuaaont JJHK (Esporen, BC021)

* MuHepanbHOE Maciio JUIsl MOJIEKYJIIPHO-OMOJIOTHYECKUX padoT WIIM anTeyHOe Ba3elMHOBOE
MacJyo (eciau aMIIupUKaTop HE UMEET HarpeBarOIICHCs KPBIIIKH )

+ KommereHTHbIE KIETKH UIsl XUMHUYeckoil TpaHcopmanuu (XL1-Blue,DH5a wmu npyrue
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recA(-) mrammsl J1000ro mpousBoauTes, Hanpumep, EBporen, CC001)

KomneTeHTHbIE KJIETKHM MOTYT OBITb HPUIOTOBJICHBI COIJIACHO CTaHAAPTHBIM IPOTOKOJIAM
(manpumep, [1]).

» ®epmentsl pectpukinn BamHI u HindIIl ¢ cooTBeTCTBYIOMMM peakIMOHHBIMH PacTBOpaMU
(mampumep, 10X 6ydep W (Sibenzime) wim 10X 6ydep 2 (NEB), 10X pacrBop BCA 1 mr/mo)

» Cpena st KyJabTUBUpOBaHUs Oaktepuid LB , skuakas u arapu3oBaHHas Ha yamkax [letpu

o AMIIMIIMIIINH

* PeakTuBbl 1 000pyAOBaHUE AJIS Telib-3JIeKTpodopesa

* PeaktuBel u o6opynosanue pis [1LP-ckpununra

* [IImatens Mukpoouosornueckuit (puranbckoro)

* AMmunukarop

* Boprekc (>kenaTenbHO)

* HactonbHas nentpudyra

* Bonsinoit Tepmocrat

* Jlensinast Oanst

* Xonogunbhuk (+16°C)

» Tepmocrat mns yamek [lerpu (+37°C)

 TepmocraTnueckast kadasnka (+37°C)

» CnuproBas WK ra3oBas ropenika

* TpaHCUTIOMUHATOP, ITTMHA BOJIHBI 295-365 HM

JIOTIOTHUTENBHO KeNaTeIbHO UMETh 000pyIoBaHME Ui JeTeKIuH (iryopecueHnuu: (iyopec-
HEHTHBIA OMHOKYIISIp Wi MUKpockort ¢ ¢punsrpom FITC.

* [Ipo6upku mist TP (0,5 wmm 0,2 mut)

e [lITatuB myist mpoOUpPoOK

* CTrepwiibHbIC HAKOHEYHUKH JIJISI TTUTIETOK

* CtepusbHbIC KyJIbTypaidbHble TPoOupkH (10-15 mit), CTEKISIHHBIE U TOJIUIPONIICHOBBIE

« ABromaruueckue nunetky Ha 10-20, 200 u 1000 Mk

* [Iepuatku

Xoo pabomui

B kauectBe crapToBoro mMarepuana Moxer ObITh ucnoiab3oBaHa kJ[HK u3 Clavularia, nonyden-
Hasl IPH BBINOJIHEHUH paboTs! 2, uinu kouTponbHas kJIHK u3 nabopa Clavularia FP cloning set.
AmMmmndukanus

1) Pazmopo3sste pasBenenHyo k/IHK, npurotoBieHHyo Bo BpeMsl BBIIOJIHEHUs paOOThI 3 min
pa3BenuTe anukBOTy KoHTpoibHOM KJIHK u3 nabopa Clavularia FP cloning set B 10 pa3 crte-
punsHOU Bosoi. [Ipouenypa passenenus k/[HK onucana B 1. 1 (pabota 3).

2) [loaroroBbTe peakinoHHY10 cMmech s [TLP:

39 Mk CtepuiibHast Bojia

5 mxn 10X bydep ans [P (Encyclo PCR buffer)

1 Mkt 50X Cmeck ANTP (10 MM kax1oit)

1 Mk [Ipaiimep 5°Dir-BamHI (10 MxM)

1 Mk [Ipaiimep 3’Rev-HindIII (10 MmxM)

2 mxa k/IHK, pa36asnennas B 10 pa3 (co craguu 1)

1 Mkt 50X IMomumepasa Encyclo

50 mxn CymmapHBbIid 00beM

3) Ecnu amrmuindukaTtop HE MMEET HarpeBalOLICHCsl KPBILKU, 100aBbTE KaIUll0 MHHEPAJIHHOTO
Macja B IPOOUPKU U TTIOMECTUTE UX B aMIUTU(PHUKATOP.

4) OcymiecTBUTE aMIUTA(DUKALUIO, HCIIONB3Ysl CIECIYIONIYIO IPOrpaMMy:

[IpenBapurensHasa aenarypauus 95°C 1 mun Huxoet TP 25-27 muknos 95°C 15 cex 60°C 20
cek 72°C 1 muH
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5) IIpoenute ananu3 npoaykroB 1P meromom rens-anexrpodopesa (4mkn npoxykra TP Ha
nopoxky napawienasHo ¢ SOHr mapkepa e JIHK). Cnenuduyueckuii IpoayKT BBITIISAIAT Kak
noJsioca okoso 800 11.0.

Pectpuxums

6) [poayxr ILP. Dmoupyiire JJHK 40 mxn 6ydepa mis smomuu (SMMTpuc-HCI, pHS,0). Me-
TOJIOM Telb-3JIeKTpodopesa NpoaHATU3UPYHTe 2MKIT 3J110aTa, YTOOBl YOSAUTHCSA, YTO HE IIPOU30-
1o cymecrsenHoun norepu JJHK.

7) IlonroroBbTe peaknuoOHHYIO cMech misi pectpuknuu [1I[P-dparmenTa, cmemnaB peareHTH B
YKa3aHHOM MOPSAKE:

28mkn Ounmennbiit [TIP-pparment (15-20HT/™MKIT)

(IHK cocranuu 6)

4mkn 10XOydepanspecTpuKun

(BufferW,Cu6sn3umminnBuffer2, NEB)

4mki 10X pactBop BCA (1mr/mi), no koHeuHOH KoHIeHTpauuu 100MKr/mit

2mxn DHponykiieasza pectpukund BamHI (Cu6sn3umunu NEB, cooTBeTCTBEHHO)

2mxn Duponykiieasza pectpukuund HindIIl (Cubsnzumunu NEB, cooTBeTCTBEHHO)

40mxs1 CyMMapHbIi 00beM

Ecnu Bbl ucnonp3yere pecTpuKTasbl Ipyrux MpoOu3BOaUTENEH, BbiOepuTe Oydep A oaHOBpe-
MEHHOW PECTPUKLINU ABYMS PECTPUKTA3aMH COTJIACHO PEKOMEHIAIUAM POU3BOAUTEIS.

8) [loAroToBbTE PEAKIIMOHHYIO CMEChH JJISl PECTPUKIHMH BeKTOpa s kioHupoBaHus pQE-30 (u3
Habopa Clavularia FP cloning set). [lyis 3Toro cMemaiite peareHThl B yKa3aHHOM TOPSIKE:

18 mxn CtepuiibHas Bojia

10 mxs1 Bextop pQE-30 (100 ar/mMKo)

4 mxn 10X 6ydep mns pecrpukuuu (BufferW,

Cubsn3um mu Buffer2, NEB)

4 mxn 10X pactBop BCA (1 mr/mi), 10 KOHE4HOM

koHUeHTpauuu 100 MKr/mMi

2 Mka DHponykieasza pectpukiuu BamHI (Cubsn3um uinn NEB, cooTBETCTBEHHO)

2 Mk Duponykieasa pectpukunu HindII (Cu63n3um miim NEB, cooTBeTCTBEHHO)

40 mxn CymmapHsblii 00beM

Ecnu Bbl ucnone3yere pecTpukTasbl Ipyrux IpOU3BOAUTENEH, BbiOepuTe Oydep A oaHOBpe-
MEHHOW PECTPUKLINU ABYMs PECTPUKTA3aMH COTJIACHO PEKOMEHJALUAM IIPOU3BOAUTEIIS.

9) Unkyoupyitite cmecu nipu +37°C. lns pectpukuuu [11[P-pparmenTta Bpems nnkyodarmmum — 1
yac. Bpems nHkyOanun BeKTOpa MOKHO yBETUYUTH 10 1,5-2 4acos.

10) Yepes 1 uac unky6aruu ounctute [1L[P-pparmMeHT Ha KOJIOHKE COrNIaCHO MHCTPYKLUHU MPO-
U3BO/IUTEINS Habopa A OUMCTKH. J[Js Amronnu ¢ KOJOHKU ucnonb3yite 20 Mki Oydepa as
amorun (SMMTpuc-HCI, pH 8,0). IIpobupky ¢ ounmennsiM JIHK-pparmenTom momecture B
Jen.

Hnst smoruu pparmenToB JIHK mocne pecTpukiimy Hemb3si HCOIB30BaTh BOMY, TaK KaK B HEH
MOJKET IIPOM30MTH YaCTU4YHAas AeHaTypauus koHuos monekya JTHK.

11) IlpurotoBsTe 1,2% araposnbplii Telb, XKemaTeabHO ¢ MUPOKUMHU (7-10 Mm) myHKamu (171
HaHeceHus npob mo 10-15 MKIT) 7151 OYUCTKU BEKTOPA OT MPOAYKTOB HEMOJIHON PECTPUKIIUH.
OuncTka BEKTOpa Ha resie MO3BOJISIET CYIIECTBEHHO CHU3UTh KOJMYECTBO KOJIOHHM, JUIIEHHBIX
BCTaBKH, IIPH TpaHCHOpMAITHH.

12) Hanecute B HECKOJIBKO COCETHUX JIYHOK (B 3 miH 4) BeCbh 00BbEM PEaKIIMU PECTPUKITUN BEK-
topa. s cpaBHEHHs 371E€KTPO(OPETHUECKON MOJBUKHOCTH JMHEAPU30BAHHOTO M LEIBHOTO
BEKTOPa HAHECHUTE PSIAOM 2 MKJI UCXOJAHOM IIa3MHU/IBI.

13) Ilpoeaute snekTpodope3, UCIONB3YS CIAEAyIONIUe mapaMeTpel: He Oonee 8-10 V Ha cm
npo0Oera (0T JIEKTPOJIa A0 IEKTPO/Ia), CTAOUIU3AIMS 110 HAMPSKCHUIO.

14) IlomecTute renp B TPaHCHJUTIOMUHATOP, HE CHUMAs C MOMJIOKKUA. AKKYPaTHO U OBICTPO 4H-
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CTBIM CKaJIbIeNIeM (MM TOHKUM HOCHKOM ISl MUIETKH) OTMEeThTe moj Y D-namnoi (parmeHt
relis, coJepKaliuii Hanboaee HHTEHCUBHO OKPALICHHYIO IOJIOCY, MPEICTABIIAIONLYI0 CO00i JTH-
Heapu3oBaHHyo mwasmuanyo JHK (puc. 15).

B TpancuimroMuHaTope Jydiiie MCIoJIb30BaTh «MITKUY PEKUM H3IydeHHs — rpu 365 M. Bpe-
Msl OKCIIO3UIIMHU JOJHKHO OBITh COKpamieHo 10 MuHUMYMa (5-10 cek), Tak Kak 1Mo BO3AeHCTBUEM
Y@ crera npoucxoaut amypunusanusa JJHK, aro cHmxaeT 3¢ heKTUBHOCTH KIIOHUPOBAHHMS.

15) BembTe Tenb U3 TPAaHCWILTIOMHUHATOPA, BBHIPEKBTE OTMEUECHHBIH (PparMeHT cKajblelaeM U
NEpPEeHecUuTe B YUCTYIO MpoOupKy. Omnpenenure Bec BbIPpe3aHHOr0 (parMeHTa (B3BECHUB MYCTYIO
npoOUpPKY U MPOOUPKY C reyiem).

16) Ilocne BhIpe3aHus MOJOCH PACCMOTPUTE T'ellb MO TPAHCUIUTIOMUHATOPOM, YTOOBI YOeIUThb-
cs1, yTO OOJIbIIas YacTh JIMHEAPU30BAHHOM IJ1a3MUIbI ObLIa BBIpE3aHa.

17) Ouncture BeKTOp Ha KoJoHKe 11 ouncTku (pparmentoB JJHK u3 araposnoro remns, cnemys
WHCTPYKIHU TPOU3BOIUTENS. [JIs IIIOIUH ¢ KOJIOHKH UCTob3yiTe 20 MK Oydepa st STI0IHH
(5MM Tpuc-HCI, pH 8,0).

18) Ipoananusupyiite nmomyuyennsie npemnaparsl JJHK ¢ momomrsio rensanexTpodopesa B 1.2%
arapose. Hanecure psimom mo 1 u 2mkn ounienHor JJHK Bektopa u BcraBku. [1o mHTeHCHBHO-
CTH TIOJIOC OIICHUTE MX KOHLEHTpAIHio. J{JIs 3TOro HaHecuTe MapajuiebHO C OMBITHBIME 00pas3-
namu Mapkep e JJHK (25, 50 u 100 Hr cymmapHoro mpemnapaTa) ¥ BU3yajlbHO CpaBHUTE MH-
TEHCUBHOCTB TIOJIOC Cpa3y IMOCJE BXOXKIACHHS 00pa3loB B relb (pa3roH mpodsl He 6onee 0,3-0,5
CM, MOKa (hparMeHThI MapKepa JUIMH He YCIIeTH pa3IeIuThCs).

Jluruposanue

19) Ucxons u3 ouenku konuentpauuu JJHK BekTopa u BcTaBku, paccuutaiTe 00beMbl 100aBIIs-
€MBIX KOMIIOHEHTOB B PEAKIIUIO JIUTUPOBAHMUSL.

KonnuectBo nobasnsembix JIHK BekTopa n BcTaBKM B JaHHOM 3a]1aue JODKHO OBITH B Ipeeiax
15-25 Hr Ha peakIuio.

ITpuroToBbTE CMECH IS JINTUPOBAHUS:

X Mk CrepuinibHas Bojia

1 mxa 10X 6ydep s nurasst

Y mkn JIuneapuzoBaHHast miuazMuja (sextop) (20-25 Hr)

Z mxn JIHK BcraBku (20-25 ur, gomyctumo a0 50 Hr)

1 mxn Quick-TA T4 JHK nuraza

10 mxs1 CymmapHblit 00beM

20) Nuky6upyiite cmech npu +16°C B TeueHue Houu. [[i1st XpaHeHUs: peakIHOHHYIO CMECh Clie-
JyeT 3aMOPO3UTh, UHAKTUBALMs (PepMEHTOB HE TpedyeTcs.

Tpancdopmarmst

21) Pazmopo3sbTe BO JibAy (hacOBKY KOMIETEHTHBIX KJIETOK U aKKypaTHO IepeMelnlaiTe BCTpAxu-
BaHUEM.

22) [IpurotoBbTE JBE ATUKBOTHI CBEXKEPA3MOPOKEHHBIX KOMIIETEHTHBIX KJIeTOK (110 70-100 MKi)
u 100aBbTe B 0JHY 5 MKI (1/2 00BbEMa) peakIMOHHOM JAUTra3HON cMecH (OIbITHas TpaHchopma-
usl), B IpyTryto — 1 MKJI KOHTPOJBHOM IUIa3MUJBI C TEHOM (hIyOpeclieHTHOro Oeika u3 Habopa
Clavularia FP cloning set (10 ur/mxim). [lepememaiite comepxumoe MPOOUPOK OCTOPOKHBIM
BCTPSIXUBAHHUEM.

23) Unkyoupyiite mpobupku 30 MHH BO JIbIy, ITOCJIE STOTO MIOMECTUTE WX Ha | MUH B BOJISIHOU
TepMocTaT ¢ Temneparypoit +42°C (xut-1mok, heat-shock).

CyxuM TEpMOCTAaTOM JUIsl XUT-IIOKA IOJIb30BATHCSA HEJNb3sl M3-3a HU3KOW TEIJIONPOBOJHOCTU
BO3/yXa.

24) Ilepenecute npoOupku B jea Ha 5-10 MuH.

25) Ho6asbre mo 300 Mk Terioit cpeasl LB 6e3 antnOnoruka, nHKyOupyiiTe 45 MUH B CyXoM
tepmocTarte npu +37°C niis noApamuyBanus OakTepuil (MOXKHO C ITOKAaYMBAHUEM ).

26) Pacceiite knetku Ha yamku [letpu ¢ 1,5% LB-arapom ¢ ammuuumuimaoM (100 mkr/mi). Pas-

Dopma A Crpanuna 23u3 36




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

@ - PaGouast nporpaMma JMCIUILIHHBL

HOMEPHO pacHpeiesnTe KylIbTypy IO MOBEPXHOCTH arapa M TIIATEIbHO Pa3oTpUTE MHUKPOOHO-
nornyeckum mmaresneMm. OTkpeitThie yaku [lerpu noacymmre 5-10 MuH psaoM ¢ IaMmeHeM ro-
peliku, nocie yero nocrasbTe Ha 18-20 u (Ha HOoub) B TepmocTaT Ha +37°C. B Tepmocrare yami-
ku [leTpu cienyer pa3Meniath THOM KBEpPXY, YTOOBI KOHACHCAT HE Karall Ha OBEPXHOCTh arapa
Y HE pa3MbIBaJl KOJOHUHU.

OT60p KIIOHOB

27) Jlns BbISBIEHUS PEKOMOMHAHTHBIX KOJOHUWA OCYLIECTBUTE CKPUHUHI KOJIOHHUM METOJO0M
[TLIP.

28) Ilomectute yamku B XonoauibHUK Ha +4°C (pa3MecTUB BBEpX THOM) M OCTaBbTe Ha 2-3
nus. Yepes 18-20 4 mocne tpanchopmanuu GryopeceHTHbIH 0T0OK B peKOMOMHAHTHBIX KJIO-
HaX BU3yaJbHO HE ACTEKTUPYETCS, TaK KaK €ro MOJIHOE CO3peBaHUe TPeOyeT IUIMTEIHHOTO Bpe-
MeHH (2-3 cytok mipu +4°C).

29) Yepes 2-3 cyTok mpoBenute OTOOp KIOHOB 10 (eHoTHITy. [lyist 3TOro cpaBHUTE (hiyopec-
[EHIMIO KOJIOHWN Ha KOHTPOJIBHON U OMBITHOM Yamikax. Haiinute Ha onbITHOI Yalike KOJIOHUH,
JKCIpeccHpyromue (QIyopecueHTHbIH Oenok. MDIyopecleHnni0 MOXKHO JETEKTUPOBATH IO
¢biryopecteHTHBIM MHKPOCKOMOM WJIM OMHOKYJSIpoM ¢ ucrnonb3oBanueM ¢uibtpa FITC, ¢ mo-
Motibio Y D-TpancumuitomuHaTopa (AymHa BoJHbl 295-3675 uM) unu nro6oit Y d-namnel. Ecnu
O0TOOp KJIOHOB TMPOM3BOJIUTCS HA TPAaHCUIUIIOMHHATOpPE, TO CJlelyeT MUHUMU3HPOBATH BpeMs
OKCIO3UILIUH O] YAbTpaguoneToM. Bce KOJIOHMHM MMEIOT KENTOBATYI0 aBTO(IyOpPECICHIUIO, U
TOJIbKO PEKOMOWHAHTHBIE KIIOHBI OTIUYAIOTCS XapaKTEPHBIM 3€JCHBIM OTTEHKOM, CBOICTBEH-
HbIM GFP-nogo0ubIM Genkam.

30) CpaBuure pe3ynbrathl [IL[P-ckpuHuHra ¢ pe3yiabTaramMmu, MOJTy4eHHBIMH IIPU OTOOPE KIOHOB
no ¢enotuny. Ha o6parHoii cropone yamiku [letpu oTMEThTE IIBETHBIM MapKepoM 1-2 KOJIOHUH,
JKCHpeccupyronme (GpayopeceHTHbIH OEJI0K U coAeprKallte 1eIeBYI0 BCTAaBKY.

31) YucTeiM HOCHKOM COCKPEOHWTE KOJIOHHUIO C YalllKH, pecycrneHaupyite B 300 MK KUIKOH
cpensl LB.

32) IlepenecutekaruitocycreH3uu(S-15MKI)BIpoOUPKYCSMIDKUIKOW CETEKTUBHOM CpeJIbl, WH-
Kyoupyiite mpobupky Ha kaganke (200-25006/mun) npu +37°C B TeueHHe HOYH JJI1 HapalluBa-
HUS KyJbTYpBHI.

33) [IpobupKy ¢ KUAKOH KyJIbTYpOol CHUMHUTE C KayallKH, YacTh XKHJKOH KyJIbTyphl IlepeieiTe B
1,5 unu 2 mu1 npoOUpKy U LEeHTpUPYTrupyinTe Ha HACTOJBHOM LeHTpudyre 5 MUH mpu 4-5 ThIC.
00/MUH.

34) Otb6pocwTe cynepHatanT. K ocTaBmmMcsa Ha JHE MPOOMPKH OakTepuUadbHBIM KJIETKaMm J0-
6aBbTE BTOPYIO MOPLHUIO KUIKOW KyJIbTYpBl U MOBTOpUTE LeHTpudyruposanue. Ecnu 3annanu-
POBAHO BBIMIOJIHEHUE 33/1a4M 5, COXpAaHUTE OCTATOK KYJBTYphl U UCIOJIb3YHTE €ro JAjsl Hapallu-
BaHMs OMOMACCHI C LIEJIbIO BBIIETIECHUSI PEKOMOMHAHTHOTO OelKa.

35) U3 nmonydyeHHOro OakTepHaIbHOIO OCaJKa BBIACIUTE IUIa3MUAY, MOJIb3YSICh HAOOpOM s
BbiieneHus miazamuaion JIHK u nacTpykumen nponsBoauTess.

36) Ilpoeenute ananu3 npemnapara miasmuaHoit JIHK ¢ momoursio rempanexkrpodopesa (1.5%
araposa, 2 Mk npenapara miasmuanoi JIHK nmapamnensao ¢ 50 mxr mapkepa anus JTHK).

[Ipu pemieHun 3KCIIEPUMEHTANIBHOM 3a/auM, AJIi TOATBEPKIACHUS PE3yJIbTaTOB KIOHUPOBAHUS
BbIIETIEHHYIO MasMuaHyo /JJHK cekBeHMpYyIOT U NpOBEpSIIOT NMPaBUIBLHOCT MOJYYEHHON HYK-
JICOTUHON TOCIEI0BATEIbHOCTH BCTaBKU. OJTH 3Tallbl WCKIIOYEHBI U3 J1a00paTOpHON paboThI
IIPAKTUKyMa JUIsl SKOHOMHH BPEMEHHU.

Hmoeu svinonnenus 1abopamophoii pabomul 4.

[IpoBeneHo HampaBiIeHHOE KJIOHHUPOBAaHKE reHa (hIyopecleHTHOro Oenka U3 Kopaia B
HKCIPECCHOHHBIN BeKTOp. OTOOpaHbl peKOMOMHAHTHBIE KJIOHBI. [loimydyeH M mpoaHaIM3HpOBaH
npenapar 1wrazmuaHoi JIHK u3 pekoMOMHAHTHOTO KJIOHA (MpoOHpKa MOANKCAaHa W MOMeIIeHa
Ha xpaHeHue npu —20°C). Pe3ynbTaThl 3apOTOKOJIMPOBAHBI B TAOOPATOPHOM >KypHAJIE.
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7.2.9. Jlabopamopnaa paboma 5. Ikcnpeccus 2ena ¢hayopecuenmnozo 6enxka 6 d6akmepuax
E.coli; eusyanuzayus u evioenenue peKomoOuHanmuoz2o oenxa.

Mamepuanst u 060pyoosanue 0151 6bINOIHEHUS 1AOOPAMOPHOU pabomul 3.

* HabGop ans mpaktukyma Clavularia FP cloning set (EBporen, MB001) (eciiu He BBINOIHSIIACH
pabora 4)

» Cpena anst KynpTHBHpOBaHuUs Oakrepuii LB |, )kunkas u arapuzoBaHHas Ha yamkax [lerpu

e AMOUIIWIINH

* Bydep mis o3ByunBanus (50 MM natpuii-¢pocharusiit 6ydep, pH 7,5-8; 300 MM NaCl)

» XenatHbd COPOCHT i1l OUMCTKH OenkoB ¢ His-mumensto (Harpumep, Protino Ni-IDA wumu Ni-
TEJ] (Macherey-Nagel), NiNTA-agarose (Qiagen))

* PactBop D/ITA s amroruu 6enka, 100 MM, pH 8,0

* OGopynoBaHue s JIeTeKIuu (iryopecueHnuu (TpaHcwuiroMuHATOp (295 HM) wim mobas
Y®-nammna)

* Boprekce (;xenarenpHO)

* Tepmocrat nns gamek [etpu (+37°C)

* HactonbHas nentpudyra

* YIbTpa3ByKOBOW TOMOTEHU3ATOP

* [IpoOupku (1,5 nmm 0,2 M)

e [lITatuB 11t mpoOUpPOK

» CTepuibHbIC HAKOHSYHUKH TSI TUTIETOK

* CtepusibHbIC KyJNbTypaibHble TpoOoupkH (10-15 mit), CTeKIITHHBIE WU TOJIUIPONIICHOBBIC

« ABromaruueckue nunetky Ha 10-20, 200 u 1000 M1

* [Iepuatku

Xoo pabomui

I Ecnu nanHas 3amada BEHITONHSETCS O€3 BBITIOJHEHHE 3a1aud 4, MpeIBapUTEIbHO MPOBEANTE
TpaHchopManuo OakTepuil KOHTPOJIBHOM IIa3Mu0i U3 Habopa g npakTukyma Clavularia FP
cloning set kak onucano B m.m. 21 —

32 (pabora 4).

1) Ilepeceiite ocraTok cycnensuu (1. 34 pasnena 1V.5) Ha ornenbHble yamku [letpu. PaBHO-
MEpHO pachpeesnTe BeCb 00beM CYCIIEH3UHU 10 MOBEPXHOCTH arapa M TIIATEIbHO pa3oTpHUTe
IITTaTeNIeM.

2) OtkpoiThie Yaniku letpu nmoacymuTe B TedeHue 3-5 MUH psAIOM C TUIAaMEHEM TOPEeJIKH, Toce
Yero MOCTaBbTE BBEPX JHOM B TepMocTaT Ha +37°C Ha HOYb.

3) Uepe3 18-20 u mepeHecuTe yamku B XOJOAWIbHUK Ha +4°C (pa3MecTHB BBEpPX JAHOM) U
OCTaBbTE Ha 2-3 JHS I CO3peBaHUsI OeKa.

4) JloctaHbTe YaIIKK U3 XOJOIWIbHUKA. Y OeIuTech, YTO BhIpociIas Ornomacca uMeeT (hiayopec-
HneHuo. /s aToro momectTute yamky moj uctouyHuk Y ® Ha 20-30 cek.

Hanuune ¢unyopecueniumu B Ouomacce sBIsIETCS 10Ka3aTeIbCTBOM NMPUCYTCTBUS PEKOMOWHAHT-
HOTO Oelka.

5) Cockpebure GakTepuH C MOBEPXHOCTHU arapa OJHOPA30BBIM IIACTHKOBBIM HOXKOM HIIM pac-
TUTFOIIIEHHBIM HOCUKOM JUTSI TUTIETKH.

6) Pecycnienaupyiite Ouomaccy B 1 mi 6ydepa i 03ByuyrMBaHHS U IIOMECTUTE MMPOOHPKY B JIEI.
7) Pa3pymipTe KIETKH ¢ MPUMEHEHHEM yibTpa3Byka. [lombepute Takoil peXUM O3BYyUHBAHWS,
4yT0OBI He 00pa30BbIBaIACh MeHa (HanmpuMmep, 3-5 UMIYJIbCOB cpeaHel MoutHocTH 1o 20-30 cek ¢
nepepbiBamu 110 30-40 cex, BO BpeMs 03BYYMBaHUsI TPOOHPKY OXJIaXAaTh BO Jb1y). BmecTo 00-
pabOTKH yIbTPa3ByKOM MOKHO MPOBECTH TMIOTOHUYECKHN IIOK: PEeCyCHEHANPOBATh KIETKU B
10 MM Tpuc-HCI, pH 7-8, u moaBepruyTh 5-10 1mukiaM 3amMopaXuBaHUsI-PA3MOPAKUBAHMUS).
D¢ dekTUBHOCTD BBIACIECHUS O€JIKA IIPU ATOM CYILIECTBEHHO CHUKAETCS.
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8) Kierounsii nebpuc ocaaute HEHTPUPYTHpOBaHHWEM B TeueHHEe 20MHH Ha MaKCHUMAaIbHOM
CKOPOCTH Ha HACTOJBHOU LIEHTpU(yre. AKKYypaTHO OTOEpUTE HAIOCAIOUHYIO KUIKOCTH U Mepe-
HECHUTE €€ B HOBYIO ITPOOHUPKY.

9) IlpoBenuTte OYNCTKY MUHU-TIpENapara peKOMOMHAHTHOTO OeJKa ¢ OMOIIbIO XEJIaTHOTO COp-
OCHTa COTJIAaCHO WMHCTPYKIHMH Mpom3Boautens. Dmoupyite 6ernok 50 mxa 100 MM pactBopa
OJITA. Ilpenapat Genka MOKHO XpaHUTh npu +4°C B TeueHue Heaenu u npu -20°C nautenpHOe
BpeMsL.

10) TTomecture mpoOUpKy ¢ OENKOBBIM TpenaparoM mon Y d-tpancuwurroMuHatop uiu Y d-
JamIty ajsi oOHapykeHus (iyopecieHnny. B kauecTBe JONOTHUTENBHBIX 33]a4 PEKOMEHIyeTC s
CHSITh CIEKTPHI (IyopecleHIIMH OeKa Ha CIeKTPOIIyOpuMETpe U MPOBECTH aHAIHU3 JeHATYPH-
POBAHHOTO U HEJIEHATYPUPOBAHHOTO OeJIKa C MOMOIIEI0 renbaaekTpodopesa B [TAAT.

Hmoeu evinonnenus nabopamoproti pabomol 5.

[TponemoncTpupoBaHo Hanuuue (ayopecueHnnu B 6uomacce. BoineneHn pekoMOMHAHTHBIN Oe-
JoK. Pe3ynpTaThl 3al1pOTOKOJIMPOBAHBI B JIAOOPATOPHOM XKYypHAJIE.

9. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB
Jannsiii Bug paboTel He peaycMoTpeH Y11

10. IEPEYEHD BOITPOCOB K 3AYETY

1. Knerka kak 00BEKT HayyHBIX UCClIeAOBaHUM. icTopus KyJIbTUBUPOBAHHUS.

2. BBeneHue KJIE€TOK B KyJIbTYpY, UX MPOUCXOXKICHHE. XapaKTEPUCTHKA KIETOK KyJIbTHBH-
pyeMmsIX in vitro. IIpenMyIecTBa KIETOK KYJIbTUBUPYEMBIX i1 Vitro

3. Tumnsl KyJIbTUBUPYEMBIX KIIETOK.

4. Cpensl sl KyTbTUBUPOBaHUA. TpeOoBaHMs, MPEABABIAEMbIE K CpelaM M YCJIOBHUSIM
KyJbTUBUPOBAHUS KJIETOK )KUBOTHBIX U YEJIOBEKA.

5. ®akTopsl, BIUSIOUME HA CKOPOCTh JIEJICHUSI KJIETOK B KJIETOYHOW KyJbType. OCHOBHbIE
CHUCTEMBI KyJIbTHBUPOBAHUS KIIETOK.

6. BumsHue okpyxaromieil cpeabl Ha KylbTypy kieTok. Knerounas aaresusi. Knerounas
npoiudepanus. Auddepennuponka.

7. Jlamunapaoe o6opynoBanue. MTHKyOaTOpBHI.

8. Acentuka. OOBEKTHI aCENTHYECKOTr0 OKpyxkeHus. CTepuin3zanus. JlaMuHapHbIi MOTOK.

9. OOmas 6e30macHOCTb: ONepaTop, 000pyI0BaHUE, CTEKIISHHAS MOCY/a, XUMHUECKasi TOK-
CUYHOCTb.

10. Buonornueckasi OmacHOCTb.

11. Kontamunanus. MeToasl onpeaeneHrss KOHTaMUHAIWH.

12. TTocyna u cyOcTpathl A7si KyJIbTUBHPOBAHUS KIETOK.

13. [lonroroBuTENbHBIE PAOOTHI U CTEPUITU3ALIUS.

14. XapakTepucTiuKka KIETOK: MOpQOIOTHs, XPOMOCOMHBIM cocTaB, coaepxkanue JIHK u
PHK.

15. KneTouHbIN UK.

16. KprokoHcepBalus KJI€TOYHBIX KYJIBTYP.

17. Iloncuer kinetok. O1ieHKa BBLDKMBAEMOCTH.

18. TexHuka BeI€HUS KyJIbTYpPbl KJIETOK.

19. Cmena cpenibl B MOHOCIIONHOM KYyJIbTYpE.

20. MpbIThE U cTepUIU3alUs] CTEKISTHHON MOCYIbI.

21. ®epmeHTHI U pepMeHTaTUBHBIN KaTanu3. [IpaBuna paboTsl ¢ pepmMeHTamMu.
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22.
23.
24.
25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
. Buapsl Mmukpockomnos. CoBpeMEHHbIE TEXHOJIOTMH MUKPOCKOIIHMH.
36.
37.
38.
39.
40.

35

41

43.
44,

45.

46.
47.
48.
49.
50.
51.

52.

53.
54.
55.
56.
57.
38.
59.
60.

B3BemmBanue, npaBuia B3BEUINBAHNS, AHATUTUYECKOE B3BEIINBAHUE.

pH-metp (uto Takoe pH, mpasuia pabotsl ¢ pH-MeTpom, XpaHeHue 31IeKTPoIa).
Tepmoruelikep, BopTeKe (paBuia padoThI).

Meps! 6e3o0macHocTd B 1aboparopun (CpeacTBa MHAUBHUIYAIbHOM 3alUTHI, yabTpaduo-
JIeT, ONIACHBIE, TOPIOYHNE, BPEIHBIC BEILIECTBA).

Hentpudyrupoanne. OcHoBHBIE GopMyIbl (LIeHTpoOexxHOE yckopenue (G), OLLY, Bpe-
Mst ocaxaenus (t)). Kimaccupukanus neHTpudyr.

JlaGoparopHas nocyaa. MpITbe U CTepUIH3AIHS TA00OPATOPHOU MOCYbI.

[IpaBumna paGoThl ¢ OOIIMMHU PEAKTUBAMH.

Pacuer pactBopoB. MoJib, IPOILIEHTHOE COJIEPKaHUE.

PactBopenue. ConpBaranusi. Tabauma pacTBOPUMOCTH.

CrocoObI JOTIOTHUTEIHLHON OUYUCTKU PACTBOPOB.

JlabopaTtopHas nocynaa. JlabopaTopHbIi TIACTHK.

ABTtoknaBupoBanue. Pabota ¢ aBrokinaBoM. TexHuka 6€30macHOCTH.

[Torenmomerpus, BOIOPOAHBIN noka3zaTensb. Lllenounoi u kucnorusiii pH.

Pabota ¢ mukpockornom. CBeTOBOH MHKpPOCKOII. IHBEepTHPOBAHHBI MUKPOCKOII.
IIpurorosnenue pactBopos. PacueT pacTBopos.

Monb, MOJSIpHBIN BEC, MPOLIEHTHOE COJIEPKAHUE, MOJIEKYJISIPHBII BEC.

CriocoObl 1OTIOJIHUTEIBHON OYUCTKU PACTBOPOB.

Bydepnsie pactBopsl. [Ipurorosnenue 6ydepHbIX pacTBOPOB

. I/ICTOpI/IH Pa3BUTHA MUKPOCKOIIUU B OHOIOTHH. Bungs: MHUKPOCKOIIUHU
42.

CymHocTh (hIIyopeclieHTHOM MUKPOCKOINNHU: (PU3NYECKHE OCHOBBI, XapaKTEPUCTHKA I10-
IJIOIIEHUS ¥ YMUCCHH.

@OyHKIMOHAIbHbIE 0COOEHHOCTH YCTPOMCTBA (PITyOPECIIEHTHOTO MUKPOCKOIIA.

Mertoab! ¢ukcanuu O6uomorndeckux odpasunoB. @uxcaropsl. O0mmas XapakTepUCTUKA U
KJIacCU(pUKaus OMOJIOTHUECKUX KpacuTeeH.

CrniocoObl AeTeKIUU CUTHaNA NMpH (HIyOopecleHTHOW MUKpOCcKonuu: (hiaroopodopsl, ¢ito-
OpPECLICHTHbIE METKHM U 30H]Ibl. XapaKTepUCTUKa M 00JAacTh HCIOJIb30BaHUS (uryopec-
LIEHTHBIX KPACUTENIEH.

MeTo/b1 BbIACTIEHUS] HYKJIEHHOBBIX KUCIIOT.

Brigenenne [IHK 1 PHK u3 K1€TOK KII€TOYHBIX JIMHUM.

TexHuka nposeieHus 3eKTpodope3a HyKIEHHOBBIX KUCIIOT.

I'opu3oHTanbHBINA U BEPTUKAIBHBIN 1eKTpodopes.

DnexkTpodopes B arapo3HoM reje. DnekTpodopes B NOTUAKPHUIAMUATHOM Telie.

OOm1ast xapakTepUCTHKA METO/1a TMOJIMMEPA3HOM LIETHON peakLuy.

Buner JIHK-nomumepas. dNTP. Ilpaiimepsr mist ITLP. Bydepnsiit pactBop. [Ipuro-
TOBJICHUE PEAKIIMOHHON CMECH.

®dnyopecueHTHbIN aHanmu3. Buabl GpiyopumeTpos.

Pa6oTa ¢ mpubopom Qubit. M3mepenne konnentparuu JJHK u PHK B pacTBOpax.

Aptomatnueckuii cuntezatop JJHK u PHK. CunTe3 onuronykineoTuaos.

IIpumenenne cunaresupoBanssix JJHK n PHK.

['enomuka. Ilporeomuka. Merarenomuka. buonndopmaruka.

Kitaccnueckne MeTo1bl CEKBEHUPOBAHUS.

HoBble MeTO1bI CEKBEHUPOBAHMS.

Hogeiime MeTobl CEKBEHUPOBAHUS.
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11. CAMOCTOATEJIBHAS PABOTA OBYYAIOIIIUXCA

dopma 00yueHus

O4YHasa

Ha3Banmue paszgenoB u tem | Bua camocrositenbHoii padorsl | O0bem B Dopma KOHTPOJISA
(npopabomxa yuedonozo mame- yacax (nposepxa pewenusn 3a-
puana, pewienue 3aoay, pege- oau, pehepama u op.)

pam, 00K1ad, KOHMpPOJIbHASA
paboma, noozomoesKa K coaue
3auema, IK3ameHa u op.)
Paznen 1. JlabopaTtopHblli MUHUMYM
JlaGopatopHas mocyna. | mpopaboTka ydeOHOro mare- 2 TeCTHpPOBaHUE, cobece-
ABTOKIIaB. puana, MOArOTOBKa K craade JIOBaHUE
3adera
ABTOMaTHUECKas MUMET- | MpopaboTka y4uyeOHOro mare- 2 TeCTHpOBaHHe, cobece-
Ka. q)epMeHTI)I. punana, IOATOTOBKAa K CcJade JAOBaHHC
3auera
[Torenmmomerpusi, 060py- | mpopaboTka y4eOHOro Mate- 2 TeCTHpPOBaHUe, cobece-
JIOBaHUE Uil IEpeMEIn- | pyuana, IMOArOTOBKA K craaye JIOBaHUE
BaHUA U NIOJIOTPEBA MC- | 3ayeTa
CJIeIyE€MBbIX BEILIECTB.
LenTpudyruposanue. nmpopaboTka y4eOHOTrO MaTe- 2 TEeCTHpOBaHHUe, cobece-
puana, MOArOTOBKa K cjaade JIOBaHUE
3adera
Muxkpockonus. B3semu- | npopabotka yyeOHOro mare- 2 TeCTUpOBaHMe, cobece-
BaHMUE. puana, TMOArOTOBKAa K claye JIOBaHME
3auera
JlamuHapHBIii 60KC, MHKY- | mpopa0oTka y4eOHOro Marte- 2 TeCTUpOBaHHUe, cobece-
6atop CO?2. puana, MOJArOTOBKa K crade Jl0BaHUe
3aueTa
PeaktuBsl. Pacuer u npu- | npopabotka y4yeOHOro Mmare- 2 TeCTUpOBaHMe, cobece-
TOTOBJICHHE PACTBOPOB. | pHajla, IOATOTOBKa K clade JOBaHUE
Bydepnble pacTBOpSI. 3adera
Pazgen 2. KynbTUBUpOBaHHUE KIETOYHBIX KYJIBTY
Krnerka kak 00bekT Hayu- | mpopaboTka y4yeOHOro mare- 2 TEeCTUpOBaHME, cobece-
HOT'O MCCIIE0BaHUS. puana, MOArOTOBKAa K claye JIOBaHME
3adera
Benenune kneTounsix npopaboTKka y4eOHOro Mare- 4 TECTUpOBaHHUE, colece-
KYJIBTYD. pnama, IOATOTOBKA K cJade HOBAHUC
3aueTa
Paznen 3. diyopecueHTHass MUKPOCKOTIHS
Muxkpockomnusi, Giryopec- | mpopaboTka y4eOHOTO Mate- 2 TECTHpPOBaHHe, cobece-
LEHTHBI MUKPOCKOIL. puana, TMOArOTOBKAa K claye JIOBaHME
3aueTa
®duxcaropsl U 6uosiorude- | nmpopaboTka y4eOHOro Marte- 2 TEeCTUpOBaHUe, colece-
CKH€ KpacHUTelH. puana, MOArOTOBKAa K craye JIOBaHUE
3aueTa
Paznen 4. PaGoTta ¢ HyKJIEHHOBBIMH KHCIOTAMH
Brinenenne JJHK u PHK | mpopabGotka y4yeOHOro Mmarte- 4 TEeCTHpOBaHHE, colece-
U3 KJIETOK. puana, MOArOTOBKa K cAade JI0BaHUe
3aueTa
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DnexTpodopes3 HyKIEenHO- | TpopadoTKa ydeOHOro Mmare- 4 TeCTUpOBaHHe, cobece-
BBIX KHCJIOT. puana, MOArOTOBKAa K craaye JOBaHHE
3adera
[Tonmumepa3nas uenHast | mpopaboTka y4eOHOrO Marte- 4 TeCTHpPOBaHUE, cobece-
peakuwms (ITLIP). puaiia, IMOArOTOBKA K chaye Jl0BaHUE
3adera
OiyopumMeTpus. nmpopaboTka y4eOHOro MaTe- 4 TECTUpOBaHMe, cobece-
puana, MOJArOTOBKa K craue JOBaHHE
3aueTa
Cunte3 JIHK u PHK. npopadoTKa y4eOHOro Mate- 4 TeCTHpPOBaHUE, cobece-
puana, MOArOTOBKAa K claye JIOBaHUE
3adera
Pazpnen 5. [locTreHOMHBIE TEXHOJIOTHHA
CekBeHHUpOBaHUE. npopadoTKa y4eOHOro Mate- 7 TeCTHpPOBaHUE, cobece-
puana, TMOArOTOBKAa K craaye JIOBaHUE
3adera

12. YYEBHO-METOJUYECKOE U UTHOPOPMAIIMOHHOE OBECIIEUEHUE
JUCUMUIIIAHBI

a) CnucoK peKoMeH/yeMoil JTuTepaTypsbl

1.

OCHOBHA:
Jly3suun, C. JI. buonorudeckoe pazHoobpasue : yueoHoe nocoodue / C. JI. Jlyzsaun, C. B.
bimunoBa. — Kemeposo : Keml'VY, 2013. — 300 c. — ISBN 978-5-8353-1258-0. — TekcT :
ANeKTpoHHbIN //  JlaHb : AJIEKTPOHHO-OMOMMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/58333 .
buonornueckue MeTo 1l HAyYHBIX UCCIIEAOBAaHUM (M30paHHbIE JIEKIUH) : yueOHOoe mocodue /
cocraBurenu JI. I'. Xapuronosa, . H. Kanununa. — Omck : Cubupckuii rocyaapcTBEHHBIN

YHHMBEPCUTET (PU3NUECKON KyIbTyphl U criopta, 2014. — 76 c. — TekcT : 37eKTpOHHBIH //
OnekTpoHHO-Oubmoreunas  cucrema [PR BOOKS  :  [caiit] @—  URL:
https://www.iprbookshop.ru/64973 .htm

JAOMOJIHUTEIbHAS

['uranu O.b., buosnorus: pykoBoJACTBO K J1JaOOpaTOPHBIM 3aHATUSAM [DIEKTPOHHBIN pecypc]:
yuebHoe nocobue / Ilox pen. ['mranu O.b. - M.: ID0OTAP-Menua, 2016. - 272 c. - ISBN
978-5-9704-3726-1 - Pexum JocTyna:
http://www.studentlibrary.ru/book/ISBN9785970437261 .html

Mapkuna B.B., buonorus. PykoBoACTBO K NMpPakTHYECKMM 3aHATHUSIM [DJIEKTPOHHBIA pe-
cypc]: yuebnoe nmocobue / Mapkuna B.B., O6opotuctos 1O./1., JIucaroa H.I'. u ap.; Tlox
pea. B.B. Mapkunoit - M.: I'90TAP-Menua, 2015. - 448 c. - ISBN 978-5-9704-3415-4 -
Pexwum nocryna: http://www.studentlibrary.ru/book/ISBN9785970434154.html

YeoObime H.B., buonorus. PykoBoacTBO K 1a00paTOpHBIM 3aHATHUSAM [DJIEKTPOHHBIA pe-
cypce]: yue6. mocobue / mox pea. H.B. UeOwmmesa. - 2-e usn., ucnp. u gom. - M. : [DOTAP-
Menua, 2015. - 384 ¢ - ISBN 978-5-9704-3411-6 - Pexum pocryna:
http://www.studentlibrary.ru/book/ISBN9785970434116.html

[enxynoB C.H. I'enetndeckass nHx)eHepus [DNEKTPOHHBIA pecypc] : yaeOHO-CIIpaBOYHOE
nocobue / C.H. lllenkyHOB. — DneKTpoH. TEKCTOBBIE naHHbIe. — HoBocuOupck: Cubupckoe
YHUBEPCUTETCKOE M3AarenseTBo, 2017. — 514 ¢. — 978-5-379-02024-8. — Pexum gocry-
na: http://www.iprbookshop.ru/65273.html

Heunnypenxo, 0. /. AHanu3 cBS3bIBaHUS OMOJIIOTUYECKH aKTUBHBIX COSTUHEHHH C HYKIICH-
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HoBBIMU kucnoTamu / FO. JI. Heunnypenko. — MockBa, MkeBck : MHCTUTYT KOMITbIOTEP-
HbIX uccienoanuid, 2019. — 190 c. — ISBN 978-5-4344-0698-7. — TekcT : 3JIeKTPOHHBII
/" OnektpoHHO-OmMOmmoreuynas cucrema [PR BOOKS : [caiir]. — URL:

https://www.iprbookshop.ru/92102.html
y4eOHO-MeTo uYeCKas:

1. CrnecapeB C. M. Metoauyeckue ykazaHus K JJaOOPaTOPHBIM 3aHATHUSIM U CAMOCTOSTEIIbHON
paboTe CTYACHTOB MO JUCHUIUTHHE «JIlabopaTopHble METOABI MCCICIOBAHUS B OMOIIOTHUN
s HanpaBieHus OakamaBpwara 06.03.01 buosnorus skojormyeckoro (axyibTeTa
NMDu®K Yul'V / C. M. Cnecapes. - YibsHoBck : Yul'V, 2019. - HeonmyOnukoBaHHBIH pe-
cypc. - OnekTpoH. TekctoBble maH. (1 daitn : 566 Kb). - Tekct : 3JIEKTPOHHBIM.
http://lib.ulsu.ru/MegaPro/Download/MObject/8603

CoryracoBaHo:
Haganenuk otaena HB Yil'V / Oxynesa U. A. / ﬁ Ik/’ / APA A,
JHomxHocts coTpyauuka Hb OHO doanucs nara

0) nporpaMMHoe obecnevyeHue
1. OC MicrosoftWindows
2. MicrosoftOffice 2016

3. «MoitOduc CtanaapTHBIIN»
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B) Npog)eccHOHAIbHBIE 0a3bI JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DeKkTpoHHO-0HO./THOTEYHbIE CHCTEMbI:

1.1. Iudposoit o6pasosatenbubli pecype IPRsmart : anekTpoHHO-0HO/IMOTEYHAA CHCTEMA

cait / OOO Kommanmua «A# IIm Ap Menuay.

Caparos,

[2022]. - URL:

http://www.iprbookshop.ru. — PexuM J0oCTyma: I 3aperHCTpHp. IOIb30BaTeNeH. - Tegct

3JIEKTPOHHBIH.

1.2. O6pasosarenshas miaropma FIOPANT :

00pa3zoBaTeNbHBIE pecype, 3NEKTPOHHAS

6ubmmoreka : caiit / OO0 DneKTpPOHHOE H3IaTEIBECTBO FOPAUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxim ocTyna: Ayis 3aperucTpyp. MOIb30BaTeNeH. - TexcT : 2JIeKTPOHHBIH.
1.3. KoHcynsTanT Bpada. DIEKTPOHHAS MEIHIIMHCKaa 6nbnuorexa : 0asa JaHHEIX ! cair /

OO0 Bricmas IIKONAa OpraHu3aldd W yIpaBJCHUs

3/]paBoOXpaHeHUEM-KOMIIIEKCHBIH

MEIMIMHCKUH KoHcanTHer. — Mocksa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum

JIOCTYTIA: /IS 3aPETHCTPHP. T10JIb30BaTeNet, — TEKCT : SIeKTPOHHBIH,
1.4, Bonpmas MequIMHCKas OMOIHOTEKA :

3JIEKTPOHHO-OMOIHOTEYHAs CHCTEMa © CaHT /

000 Byxar. — Tomek, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexwm noctyna: s

3aperuCTpHp. MONb30BaTeNel. — TEeKCT : 3IeKTPOHHbIHA.

1.5. OBC Jlaus : sneKkTpoHHO-6uGmHOTeyHast cucrema : caiit / OO0 OBC Jlaus. — CaHKT-
IlerepGypr, [2022]. — URL: https://e.lanbook.com. — Pexum pocTyma: Juis 3aperuCTpHp.

nosp3oBaTeliel. — TeKCT : DIIeKTPOHHBIH.

1.6. OBC Znanium.com : 3JeKTPOHHO-OHOIHMOTEYHAS CHCTEMA !
Mocksa, [2022]. - URL: http://znanium.com

T10JIb30BaTeNeit. - TEKCT | 3IeKTPOHHBIN.

. — Pexum pocryma :

caiir / OOO 3nanuym. -
JUIL  3apErHCTPHP.

1.7. Clinical Collection : nayuro-HEpOpMammonnas 6a3za mamasx EBSCO // EBSCOhost :
[mopran]. — URL: http://web.b.ebscohost.com/chost/search/advanced?vid=1&sid=9f57a3e1-1191-

414b-8763-e9782819f7e1%40sessionmgr102 . — PekuM J0CTYIIa : Ul aBTOPH3. II0/I30BATEIICH. —

TekcT : 3IIeKTPOHHBIN.

1.8. Ba3a jaHHBIX «PyCCKMH Kak HMHOCTDAHHBIHY :

3JIEKTPOHHO-00pa30BaTEIBbHEIA pecype

JUI MHOCTPAHHBIX cTyaenToB : caiit / 000 Kommannus «Aif ITn Ap Menuay. — Caparos, [2022]. —
URL: hitps://ros-eduru, — Pexum JocTyma: yis 3aperHCTPHp. IOJb3OBAaTeNIeH. — Texer :

DJIEKTPOHHBIH.

2. Koncyabrantllioc [Di1eKTpoHHBIA pecypc]: cmpaBo4Has IpaBOBas CHCTEMA. /000

«KoncymsraaT [Timocy - DneKkTpoH. xaH. - Mocksa Koncynsrantl Imoc, [2022].
3. Ba3pl AaHHLIX NEPHOAUYeCKUX H3JaHHIi:
3.1. Basa maHHBIX mepHOAMYECKHX H3zamuii EastView

. anextponnsie xypranel / OO0

UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum poctyna :

JUIS aBTOPH3. TIONb30BaTenell. — TeKCT : 3MeKTPOHHBI’.
3.2. eLIBRARY.RU: Hayunas osiexrTponHas OubnmoTexka :

CaMT

/ 000 Hayunas

DinexrponHas Bubmorexa. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxam nocryna @ Juid

aBTOPH3. TIONMb30BaTeNeH. — TEKCT @ 9JIeKTPOHHBIA

3.3. Dnextponnas Oubmuorexka «M3maTenbeKoro aoma «I'pebennukoBy (Grebinnikon) :
snexTponHas 6ubinoreka / 000 W1 I'peGeHHUKOB. — Mocksa, [2022]. — URL: https://id2.action-

media.ruw/Personal/Products. — PexuMm jgoctyna

3NIEKTPOHHBIH.

. Juis aBropm3. momb3oBareneif. — Teker :

4. ®enepaabHas rocyJlapcTBeHHas HHPOPMANHOHHAN CHCTEMA «HanuonaabHas

3JeKTPOHHAA GnbamoTexay : dIeKTponHas GubmoTeKa : caiit / ®I'BY PT

b. — Mocksa, [2022]. -

URL: https://r36.pd. — Pexum nocryna : AL riofp30BaTeseii HaydHoU OuOnmoreku. — Teker :

3JIEKTPOHHBIN.
5. SMART Imagebase : Hayuno-uHdpopmaruonHas 0asa JaHHBIX EBSCO // EBSCOhost :
[mopraut]. - URL: https://ebsco.smartimagebase.com/? TOKEN=EBSCO-
®opma A
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1a2{f8c552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum pmocTyma : i aBTOPH3.
noJsp3oBareneii. — MU3obpaxeHue : 31€KTPOHHBIE.

6. ®enepanbubie HHGopmManHOHHO-00pa3oBaTeIbHbIE MOPTAJDI:

6.1. EquHoe OKHO JOCTYTa K 06pa3oBaTellbHBIM pecypeam : (enepanbubiii mopran . — URL:
http://window.edu.rw/ . — TekeT : 2M€KTPOHHBIH.

6.2. Poccuiickoe obpasosanue : (enepanbabii noprain / yupemurens GIAY « PULTO». —
URL: http://www.edu.ru. — TeKcT : 3JI€KTPOHHBIH.

7. O6pasoBaTeabHbIe pecypebl Yal'V:

7.1. Dnextponnas Gubmuoreynas cucrema Yil'V : Momymb «DneKTpoHHas OubnmoTekay
ABUC Mera-ITPO / 000 «Jlata Dxenpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIa : JUIS TIONb30BaTes el Hay4HoH 6nbauoTeku. — TEKCT : 2JIEKTPOHHBIA.

Cornacosano: : ? 4 77 r
o s letr YT | Lo tobe /2 rﬁ\j /9.0% 2=
$HO / ‘}um

JotoxrocTs cotpyanmnka Y HTH] /1/70 TR T

12.CIIEHUAJIBHBIE YCJIOBUA 1JISA OBYYAIOIIIUXCS C OT'PAHUYEH-
HBIMHU BO3MOXKHOCTAMMU 310POBbSI
B ciyyae HeoOXoaumMocTH, 00yJarolUMCcs U3 YKCia JIUI ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSI-
MU 37I0pOBbs (10 3asIBJICHUIO 00YYArOIIErocs) MOTYT MPEIaraThCsl OJHHU U3 CICIYIONINX BapH-
AQHTOB BOCHPUSTHS UH(DOPMALIUU C YYETOM UX WHIUBUIAYAIBHBIX TMCHUXO(PU3UYECKUX OCOOECHHO-
CTeH:

e JUIs JIUI] C HApYLICHUSIMHU 3pPEHUS: B IEYaTHOM (opMe yBEIMUEHHBIM HIpUPTOM; B hopMe
JNIEKTPOHHOTO JIOKyMeHTa; B ¢opMe aynuodaiiina (mepeBoj yueOHBIX MaTepuaioB B
aynnodopmar); B meyaTHOUM opMe Ha si3bike bpaiinst; nHIUBUIyaTbHBIE KOHCYIbTAIIMH C
MpUBJICYEHHEM TU(DIOCYPIOTIEPEBOIUNKA; MHINBUAYATbHBIC 3aJaHHs U KOHCYJBTAIUH;

® IS JIUII C HAPYUICHUSIMH CIyXa: B Me4aTHOH dopme; B (hopMe IIEKTPOHHOTO JOKYMEHTa;
BI/II[GOMaTepI/IaJ'II)I C Cy6TI/ITpaMI/I; I/IHJII/IBI/II[yaJ'II)HI)IG KOHCy.]'IBTaIII/II/I C anBnequHeM
CypJIONIEPEBOIUMKA; MHAUBUIYAJIbHBIC 33/IaHNS U KOHCYJIbTAllUU;

® s JIWIl C HAPYUICHUSIMH OTIOPHO-ABUTATEIHHOTO amnmapara: B ne4yaTHou ¢gopme; B (op-
M€ DJIEKTPOHHOTO JOKYMEHTa; B ¢opMe ayanodaiiia; UHIUBUIYyaTbHbIE 3aIaHUsI U KOH-
CyJIbTAIINH.

e B ciy4ae HEOOXOOUMOCTH UCIONB30BaHUS B Yy4yeOHOM TIpoIlecce  YacTH4-
HO/I/ICKJ'IIO‘-II/ITGJ'II)HO JAUCTAHIIUOHHBIX O6paSOBaT€J'II>HI>IX T€XHOJ'IOFI/II>1, opraHmauHs[ pa-
6otsl [ITIC ¢ obyuatomumucs ¢ OB3 u nHBaNMIaMu IpeyCMaTPUBAETCS B JIEKTPOHHOM
MH(OPMaLMOHHO- 00pa30BaTEIbHON Cpe/ie ¢ YUeTOM MX MHIUBUAYAIbHBIX MCUXO(PHU3U-
YECKUX OCOOCHHOCTEH.

Pa3paboTunk crapmwuii npenonasatens Okaémona A.TL
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1. | Buecenue usmMeHeHu# B II.11. B)
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METOJINYCCKOE U MHPOPMAITUOHHOE
o0ecrnievueHre AUCIUILTUHBI) C
odopmiteHreM npuIIoKeHus 1.
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IIpunoxenne 1
IIpocpeccuonanvnvie 6asbl OHHBIX, UHGOPMAYUOHHO-CAPABOYHBIE CUCTIEMbl

1. DJ1eKTPOHHO-0HDIHOTEYHBIE CHCTEMBI:
1.1. [Tudposoii o6pasosarenbHblii pecype IPRsmart : 3nekTponHo-6ubmoTeunas cuerema
cair / OOO Komnanua «Ai Ilm Ap Memman. - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexum moctyna: s 3apEerucTpHp. noJik3oparenei. - Teker :
JNIEKTPOHHBIH.

1.2. Obpasosatenshas niardopma KOPAUT : obpasosateshsiii pecypc, JIEKTPOHHAs
Gubnmotexa : caiit / OO0 Drekrponnoe u3narennetso «lOPAMTY. — Mockea, [2023]. - URL:
https://urait.ru. — Pexxum noctyna: uist 3aperucTpup. noib3osareneif. - TeKeT : 31eKTPOHHBbI.

1.3. basza nannbix «Dnextponnas 6ubimorexa Texandeckoro BY3a (3BC «Koncynbrant
CTYZACHTA») : ANEKTPOHHO-OMOIHoTeyHas cuctema : caiit / OO0 «ITomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum 1ocTyna: 11 3aperucTpup.
nosab3oBatenei. — Teker : 21eKTPOHHBIH.

1.4. KoncynbTanT Bpada. DNeKTpOHHAs MeAHIHHCKas OubIMoTeKka : 6a3a JaHHbIX © caiiT /
00O «Beiclmas mKona OpraHM3alMH H YIpaBlieHHs 3/paBooXpaHeHHeM-KoMmniekcHbiit
MEIHIIHHCKHA KOHCAnTHHM». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JAOCTYMa: [Uis 3aPETHCTPHUP. MoJIb30BaTeNneH. — TeKCT : 3IeKTPOHHBII.

1.5. bonbinas MeauuuHcKas OMOIHOTEKA © 3JIEKTPOHHO-OHOAIMOTEYHAas cHcTeMa : caliT /
00O «bykamy». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum aoctyna:
JUIsl 3aPETHCTPHP. NMOJIb30BaTeNICH. — TEKCT : 2NeKTPOHHBIIA.

1.6. OBC Jlanb : anekTponHo-0ubanoTedHas cucteMma : caidt / 000 DBC «Jlanwp». — CaHKT-
llerepOypr, [2023]. — URL: hitps://e.lanbook.com. — Pexum nocryma: ais 3aperucrpup.
nojab3oparesneii. — TEKCT : 3MeKTPOHHBII.

1.7. ObC Znanium.com : 31eKTpoHHO-OnOMHOTEeuHas cuctema : caiiT / Q00 «3HaHHyMY.
- Mocksa, [2023]. - URL: http:/znanium.com . — Pexum JocTyma : s 3aperucTpup.
nosp3oBaTesel. - TeKCT : 3eKTpPOHHBIH.

2. KoncyabrantILmioc [DnekTponHslii pecype]: cnipaBounas npasoas cuctema. / 000
«Koncynsrant [1mocy. - DnexTpon. naH. - Mocksa : KoncyasrantlLnoc, [2023].

3. basbl JaHHBIX NEPHOIMYECKHX H3JAHMIL:

3.1. eLIBRARY.RU: nayunas snektponHas Oubnmoreka : caiit / OO0 «Hayunas
Onextponnas bubnuorexa». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum goctyna : s
aBTOPHM3. 110JIb30BaTeNei. — TeKeT : aIeKTpOHHbIH

3.2. DnextponHas 6ubimoreka «M3narensckoro moma «I'peGennukopy» (Grebinnikon) :
ekTponHas Oubiamoreka / OO0 HJ «I'peGenuukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum mocTyna : st aBTopu3. nojb3oBaTteneii.
— TekeT : 3MeKTPOHHBIIA.

4. @epepaabHasi rocyjaapcrBeHHas HHpopmanuonHas cucrema «Hanmonaiabuas
21eKTpoHHas 6ubmoTexay : aekTponHas Oubnuoreka : caiit / ®I'BY PI'b. — Mocksa, [2023].
— URL: https://130.pd. — Peskum noctyna : ans nons3osareneil nayunoi 6ubauorexku. — Teker :
JNIE€KTPOHHBIH.

5. Poceniickoe obpasosanue : dpenepanbubiii nopran / yupenurens LAY « PULITO». —
URL: http://www.edu.ru. — Tekcr : 2;1eKTPOHHBIIA.

6. Jexrponnas 6ndHoTeunas cucrema Yal'V : moayns « dnektpornas 6ubimoreka»
ABHUC Mera-TTPO / 000 «Jlata Dxcnpecey. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYyTa : JUIs MoJIb30BaTesiei HayuHoi OnOimmoTexu. — Teker @ aeKTPOHHBIH.

CornacoBaHno: e ,
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®UO 3aBenywoero

n/n CChIIKA Ha NPUJIaraeMbli Kadeapou, peaausyromen

TEKCT U3MCHCHUA

AU CHUIINHY/
BbIIIy CKAKO el
Kadeapoii

IMoanucey JlaTa

1. | BHeceHue U3MEHEHMH B I1.II. B)
[IpodeccuonanbHbie Oa3bl TAHHBIX,
MH(OPMAIIMOHHO-CITPABOYHBIE CH-
ctembl 1. 11 «YuebHo-
METOJINYCCKOE U MHPOPMAITUOHHOE
o0ecrnievueHre AUCIUILTUHBI) C
odopmiieHreM npuIIoKeHus 1.

Cnecapes C. M.

,, /{/ 28.06.2024 1.
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Ipuioxenne 1

IIpogpeccuonanviivie bazvl OauHbIX, UHPOPMAYUOHHO-CRPABOYHBLE CUCMEMbL

1. ek TpoHHO-0M0IHOTEYHbIE CHCTEMbI:

1.1. Iludporoii obpazopatensubli pecype IPRsmart @ anexrporno-6ubanorednas cucremMa :
caiit / OO0 Komnanus «Ait [Tu Ap Menuay. - Capatos, [2024]. — URL: http://www.iprbookshop.ru.
— Pexum noctyna: st 3aperucTpup. noib3oBarenei. - TeKcT : aMeKTpOHHbIH.

1.2. O6pasopatensuas mnargopma FOPAUT : obpasopatensHbiii pecype, 3MeKTpOHHas
oubnuoteka : caift / OO0 DeKTPOHHOE M3/1ATEIBCTBO «FOPAMT». — Mockea, [2024]. - URL:
https://urait.ru . — Pesxum poctyna: Ui 3aperucTpup. Noab3oBateneH. - TeKCT : 3IeKTPOHHBIH.

1.3. Baza maHHbIX «DnexTpoHHas Oubnuorexa texHudeckoro BY3a (OBC «Koncynsrant
CTYJIEHTa») : 2JMeKTpOHHO-0uOmHoTeyHas cuctema @ calt / OO0 «llonutexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum gocTyna: st 3aperucTpup.
noJjp3oBaresnei. — TeKCT : 31eKTpOHHBIH.

1.4. KoHcyabTanT Bpaua. DJIeKTPOHHAs MeAuluHckas Oubnuoreka : 6a3a JnaHHBIX @ calT /
000 «Bpicimass IIKOJa OpraHM3allMd M YOpaBleHHs 3JpaBooxpaHeHHeM-KoMIeKCHBIH
MEIUIMHCKUM KoHcanTuHr». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYIA: JUIs 3apETHCTPHP. MOJIb30BaTeei. — TeKCT : 31eKTPpOHHBIH.

1.5. Bosbiuas MmeauuuHcKas OHOIHOTEKa : 2JIeKTPOHHO-OuboTeuHas cucrema : caift / OO0
«Byxkamy». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum poctyna: ans
3aperucTpHp. MoJb3oBaTenei. — TeKCT : AMeKTPOHHBIA.

1.6. OBC Jlausb : anexrponHo-O0ubimoreynas cucrema : caiit / 000 DBC «Jlanpy. — CaHKT-
[Terep6ypr, [2024]. — URL: https://e.Janbook.com. — Pexum pgoctyma: ans 3aperucTpup.
rnosib3oBareseil, — TeKCT : 37eKTPOHHBIH.

1.7. OBC Znanium.com : 31eKTpoHHO-OnbAMoTeuHas cucrema : caitt / OO0 «3nanuym». -
Mocksa, [2024]. - URL: http://znanium.com . — Pexum noctyna : 11 3aperucTpup. noJjib30Barelie.
- Texet : 27€KTPOHHBIH.

2. Koncyawrantllioce [Dnexrponnblii pecype]: crnpaBoyHas npasoBas cuctema. / OO0
«KoncynpranT oy - DnexTpos. gaH. - Mocksa : Koncynsrantllntoc, [2024].

3. eLIBRARY.RU: Hayunas osnextpoHHas OuGmuorteka : caiit / OOO «Hayunas
DnekrponHas bubmuorexka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum nocryna : s
aBTOPHU3. TIOJIL30BaTeNnel. — TeKeT : 2JIeKTPOHHBIH

4. depepanbHas rocyaapcrBeHHas uHpopmannonnas cucrema «HaunmonanbHas
3JIeKTPOHHAs1 GubHoTeKay : anekTpoHHas Gubnuoreka : caiit / ®I'BY PI'b. — Mockga, [2024]. -
URL: https://u36.pd. — Pexxum nocryna : s noab3osarteneil HayuHoi Ombmmorexu. — Teker :
AIEKTPOHHBIH.

5. Poccuiickoe oOpazoBanue : (enepanbhbiid nmopran / yupeaurens GI'AY «OUITO». —
URL: http://www.edu.ru. — TekcT : 371€KTPOHHBIH.

6. DnexkTponHas GudamoTeuHas cucrema Yal'V : moayns «DnektponHas Gubiuorexa»
ABHUC Mera-ITPO / OO0 «Jlata Dxcmpecc». — URL: hitp://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYIA : JUIsl [I0JIb30BaTesiel HayuHoi OudanoTeku. — TEKCT @ ANeKTPOHHBIH.

HmxeHep BeLyni [ypenxo KO.B. 2024
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