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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
VY IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma JMCIUILIHHBL

1. HEJIN U 3AJAYU OCBOEHUA IUCHUIIJINHBI:
Ilesin ocBOEHMSI AUCHMILIMHBI: 00ECIIEUUTh YCBOCHUE HEOOXOJUMOro o0beMa 3HaHMH,
HO3BOJISIOIINX CTYIEHTY OMOJIOTY MOJIyYdTh IIIyOOKOE IpeicTaBieHHe 00 OCHOBHBIX J1abopa-
TOPHBIX METOJ]aX MCCIeI0BaHUs B OMOJIOTUH.

3agaun 0CBOEHHUS JHCIHUILIMHDI:

- U3y4eHwue crenuduka 1a00paToOpHBIX METOIOB UCCIIEAOBAHUS B OMOJIOTHH;

- Pa3BUTHE CIIOCOOHOCTH MPABUIIBHOTO OMPEICICHHS METOIOB SKCIIEPUMEHTAILHOTO HC-
CJICIOBAHMS COIVIACHO ITOCTABJICHHOM IICJIN U 3aJ1a4aM;

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

- 00001IICHHE U CUCTEMAaTH3AllHsI paHee MMOJyUYCHHBIX 3HAHUN O METOJ/IaX MCCIICIOBAHUS B
OuoJioruu;

- BBIpa0OTKA YMEHHSI Y HaBBIKOB IPAKTHUYECKOTO UCTIOIB30BaHUS IMOYYCHHBIX 3HAHUH
IIPH IOCTAHOBKE COOCTBEHHOTO IKCIIEPUMEHTAITBHOTO UCCIICIOBAHMSI.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII:

e Jlucummmmaa b1.B.1.J1B.7.02 «JlabopaTopHble METOIBI UCCIIEAOBAHMS B OMOJIOTHI» OT-
HOCHUTCS K JIMCLMIUIMHAM 0 BBIOOPY y4eOHOro IulaHa HaIlpaBieHHs MOArOTOBKH «buo-
aorus». JucuunnuHa «JlabopaTopHble METO/BI UCCIIEIOBAaHUS B OMOJIOIMMY - Ba)KHOE
3BEHO MPAKTHUYECKON MOJArOTOBKU Oyyliero 6uosora.

e OOyueHMe CTyJIEHTOB M0 AucUUILInHE «JlabopaTopHbIE METOABI UCCIEI0BaHMsI B OHOIIO-
TUU» OCYILIECTBIIIETCS Ha OCHOBE IPEEMCTBEHHOCTH 3HAHWM, YMEHUN M KOMIIETCHIUH,
MOJIyYEHHBIX B Kypce o01iel 01onoruu, XuMun, Gu3nku, 6Mopu3nkn, OMOXUMHUH, THCTO-
noruu, uurosnorud. CTyAeHT JO0DKEeH 00JajaTh CIIeIyHIMMHU OOLeHAyYHBIMU U IIPO-
(beccoHaTbHBIMU KOMIIETEHIMAMU: 00J1a/1aTh 0a30BBIMU 3HAHUSAMH (YHIAMEHTAIBHBIX
paznenoB (GU3MKU, XUMUU U OMOJIOTHH, BIAJETh METOJAMU XUMUYECKOTO aHaIN3a, UMETh
HaBBIKM WACHTU(QHUKAIMKA U OMMCAaHUS OMOJOTHYECKOro pa3HoOOpas3usi, COBPEMEHHBIMU
METOJIaMU KOJINYECTBEHHON 00paboTKN MHPOpMaIUK.

e JlucuunnuHa «JlabopaTopHble METOABI MCCIEAOBAHUSA B OUOJIOTMMY SIBISIETCS IpeJIe-
CTBYIOLIEH 151 BBIITOJHEHUS BBITYCKHON KBaTM(PUKALIMOHHON pabOTHI.

3. TIEPEYEHbDb IINIAHUPYEMBIX PE3YJbTATOB OBYUEHMUSI ITO JTUCIIHU-
IJIMHE, COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUS
OCHOBHOUM MPO®PECCHUOHAJBHOM OBPA3OBATEJIBHOM IMTPOTPAMMOBI

[Tponecc ocBoeHMs TUCHMIUIMHBI «J[abopaTopHbIe METO/ABI HCCIEIOBAHUS B OMOIOTHUN
HarpasiieH Ha (GOPMUPOBAHHE CIIETYIONIINX KOMITETCHITHHA:

CIOCOOHOCTH AKCIUTyaTUPOBATh COBPEMEHHYIO anmnaparypy U 000pyAoBaHHUE /sl BBIIOJI-
HEHUS Hay4YHO-UCCIIEIOBATEIbCKUX MOJIEBBIX U JabopaTopHbIXx Ononornyeckux padot (I1K-1);

CHOCOOHOCTh MPUMEHATh Ha MPAKTUKE MPHEMbI COCTABICHHS HAyYHO-TEXHHUYECKUX OT-
YeTOB, 0030pOB, AHATTMTHYECKUX KapT U MOSICHUTEIFHBIX 3alTUCOK, M3JIaraTh U KPUTHYECKU aHa-
JU3UPOBATH MOTyYyaeMylo HH(POPMALIMIO U PEACTABIATh PE3yJIbTAThI MOJIEBBIX U TA0OPAaTOPHBIX
o6uonorunueckux uccnenoanuit (I1K-2);

TOTOBHOCTh HCIIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI, ONPEACIAIONINE OpPraHu3aluio
TEXHHUKY Oe30macHocTH paboT, CHOCOOHOCTh OLIEHHWBATh OMOOE30MacHOCTh MPOJYKTOB OHOTEX-
HOJIOTUYECKUX U OnoMeauIHCKuX mpou3BoacTB (I1K-5);

CHOCOOHOCTh UCMOJIBb30BaTh OCHOBHBIE TEXHHUYECKHE CpPEACTBAa IOMCKAa HAy4HO-
OMoNornyeckoi MHQPOPMAILMU, YHUBEPCAIbHBIE MAKEThl MPHUKJIAAHBIX KOMIBIOTEPHBIX IPO-
rpaMM, CO3/1aBaTh 0a3bl SKCIEPUMEHTAIBHBIX OMOJIOTHYECKUX JaHHBIX, paboTaTh ¢ OHOIOTHYE-
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CKO nHpopManueit B rinodaabHbIX KoMIbIOTepHBIX ceTax (ITK-8).

Kox u nanme-
HOBaHMe pea-
JIU3yeMoii
KOMIIETEeHI[MH

Ilepeyenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO JUCIHUILINHE,
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHHSI KOMIIeTeHIHii

IK-1

3HaTrb: OCHOBHBIE IOJXO/bI K CaMOOpraHM3alluyd pabodyero mMecra B Jaua-
THOCTHYECKON M HAay4YHO-HCCIIeIOBATENbCKON JIAOOPAaTOPHUSX; YCTPOHUCTBO H
IPUHIUIIBI paOOTHl HAYYHO-UCCIIE0BATEIBCKOTO 000PYA0BAHUS.

YMmerb: Opranu3oBarb CaMOCTOATEIbHYIO PabOTy € J1aDOpaTOPHBIMU MPHU-
00paMu, MHUKPOCKOIIOM; IPEACTABIATh PE3yJIbTaThl SKCIEPUMEHTOB U aHa-
732 B BUJIE CXEM, PUCYHKOB, OITMCAHUH.

Buaaners: KoMnbroTepHON TEXHUKON € LEJIbIO CAaMOOPTaHU3aLUU U CaMO00-
pa3oBaHus (pabora ¢ callTamMH, KOMIIBIOTEPHBIMU CETSAMU, HJIEKTPOHHBIMU
MTOCOOUSIMH )

[1K-2

3HaTh: npaBuia OPOPMIIEHHUSI OTYETHBIX JJOKYMEHTOB, HOPMAaTUBHBIE JJOKY-
MEHTBI, PerjlaMeHTUpPYIOIIKe paboTy CTPYKTYPHOIO MOJpa3/ieieHuss U opra-
Huzauuu B 1enoM (I'OCT, mexxayHapoHbIe CTaHAAPTHI, PETJIAMEHTHI)
YMeTb: 0pOpMIIATh OTYETHYIO JOKYMEHTALMIO COIJIaCHO TPpeOOBaHUM, I10-
CIIEZIOBATENFHO U JIOTHYHO (POPMYJIMPOBATH BBIBOJBI, IIPEICTABISTH PE3YIIb-
TaThl POBEIEHHON pabOTHI

Bnapers: HaBbIKaMU COCTaBIEHUS IUIaHAa pabOThl B COOTBETCTBHE C ITOCTaB-
JIEHHBIMU 3aJlayaMi, HaBbIKAMU TIOMCKa HEOOXOJUMOW JHTepaTypsbl,
oopMiIeHHs OTYETHOM JOKYMEHTAIMH.

I1K-5

3HaTh: HOPMaTHUBHBIE JOKYMEHTHI, ONPEAEISIONINE OPraHU3aNI0 HAyYHO-
HCCTIEI0BATENIbCKUX JTA00OpaTOpHii, TEXHUKY O€30macHOCTH padboT, cTaHAap-
ThI KITIMHUYECKUX JTa0OPATOPHBIX METOIOB UCCIICOBAHUS.

Ymern: CobmronaTh TEXHUKY 0€301acHOCTH Ha pabodem mecte. OCHOBHBIE
npaBuia paboThl ¢ KOMIIBIOTEPHOM TEXHUKOI.

Bnapers: HaBblkamMu pabOThI ¢ JaOOPATOPHBIM U MPOU3BOICTBEHHBIM 000-
PYJOBaHUEM COTJIACHO TPeOOBAaHUSIM TEXHMKH 0€30MacHOCTH; MHPOpPMAIU-
OHHBIMH TE€XHOJIOTHSIMH, TIO3BOJISTIOIIUMHE OIICHUTh OMO0E30MacHOCTh MaTe-
pHaJIoB, IPUMEHSIEMbIX B X0J1€ pabOTHI.

[IK-8

3HaTh: (YHKIMOHATHHBIE BO3MOYKHOCTH TMPHKIAJHBIX MPOTPaMM; OCHOB-
HbIE TIOJIOXKEHUsI MHPOPMALMOHHOM 6e30MacHOCTH; MH()OPMAIIMOHHBIE TeX-
HOJIOTHH OpPTaHU3aIuH MOo¥CcKa nHpopMarmu B cetu MHTEpHET.

YmMmetsb: paborats ¢ nporpaMMmubiMu cpeacTBaMu (I1C) oOmiero HazHaueHus,
COOTBETCTBYIOIMMH COBPEMEHHBIM TPEOOBaHUSIM MHPOBOTO phiHKa [1C
Brnaners: HaBbIkaMu pabOTHI B JIOKAIBHBIX M TNIOOANBHBIX KOMIBIOTEPHBIX
CeTsX, UCIOJIB30BaTh B MPO(ECCHOHATBHON NESTEIbHOCTH CETEBBIE Cpel-
CTBa ITOMCKA U 0OMeHa HH(pOopMaIuei.
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4. OBIAA TPYAOEMKOCTbH JUCHUIIJINHBI

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

4.2. O0beM QM CHUIIMHBI 110 BUIaM Y4eOHOH padoThl (B 4acax)

KoanyecTBo yacoB (popMa 00yueHHsI: 0UHAS)

Buj yuedHoii paGoTsl

Bcero no miany

B T.4. o ceMecTpam

7

KonraktHass pabota oOydarommxcs c
npenoasaresieM B cooTBeTcTBUH ¢ YII
AyIUTOpHBIE 3aHSITHSL: 54 54
JIEKIIUU 18 18
1a00paToOpHBIE paOOTHI 36 36
CamocTtosTenbpHas paborta 54 54
dopma TEKyIIero KOHTPOJIs 3HAHUU U TECTHUPOBaHUE, cobeceJ0BaHKe
KOHTPOJISI CAMOCTOSATEILHOU PabOThI: Te-
CTUPOBaHUE, KOHTP. paboTa, KOJUIOKBH-
yM, pedepar u ap. (He meHee 2 BUIO0B)
Kypcoas pabora - -
Bunpl npomexxyTouHoi aTTecranuu (3a- - -
9eT)
Bcero yacoB 1o AUCHUIIIIMHE 108 108

*B ciaydae HeoOXOOUMOCTH HCIHONB30BaHUS B Y4eOHOM TMpoIecce YacTuu-

HO/UCKIIIOUUTENILHO JIUCTAHIIMOHHBIX OOpa30BATEIIbHBIX TEXHOJOTUM B TaOJMIIE dYepe3 CIIeIl
yKa3bIBaeTcs konudecTBo 4acoB pabotsl [IIIC ¢ oOyvaromuMmucs A MPOBEACHUS 3aHITHIA B
JTUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHUEM SJIEKTPOHHOTO OOYUCHHUS.

4.3. Conep:xanue JMCOHUIIMHBI (MoayJs). PacnipenesieHne 4acoB 1o TeMaM M BUAAM y4e0-

HOM padoThI:

®opma 00yueHust

OYHas

Bunbl yueOHbIX 3aHATHIH

®opma
AyauTOpHBIE 3aHATHS | 3aHATHS B Camo-
Ha3sBaHue pa3ieioB u TEKYIIero
Bcero JlaGopa- HHTEPaK- CTOsI-

TeM Jlexuun . KOHTPOJIsI

TOpPHbIE THBHO# TeJIbHast .

3HAHMIA

padoThl dopme paborta
1 2 3 4 5 6
Paznen 1. JJaGopaTopHbli MUHUMYM

Tewma: JlabopatopHas 4 1 1 1 2 TECTHPO-
nocynaa. ABTOKJIaB BaHUE, CO-
OecenoBa-

HUC

Tema: ABTOMaTnueckas 4 1 1 1 2 TECTUPO-
nunerka. GepMeHThI BaHHE, CO-
OecenoBa-

HUE

Tewma: IToreHIIIOMET- 4 1 1 1 2 TECTHPO-

pusi, 000pyIOBaHUE JIJIsS BaHUE, CO-
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[EPEMEIINBAHUS U T10- OecenoBa-
JIOTPEBA UCCIELyEMBIX HIHE
BEILIECTB
Tewma: Lentpudyrupo- 4 1 1 1 TECTHPO-
BaHUE BaHHE, CO-
OecenoBa-
HHC
Tema: Mukpockonus. 5 1 2 1 TECTUPO-
B3BemmBanue BaHHUE, CO-
OecenoBa-
HIHE
Tema: JlamunapHbIi 5 1 2 1 TECTUPO-
ookc, nakyoarop CO» BaHHUE, CO-
OecenoBa-
HHC
Tema: Peaktussl. Pac- 5 1 2 1 TECTUPO-
YeT U MPUTOTOBJIICHHE BaHHUE, CO-
pactBopoB. bydepHsbie OecenoBa-
pPacTBOPHI HHE
Paznen 2. KynbTuBHpOBaHHE KIETOYHBIX KYJIBTY
Tema: Knetka xkak 00b- 5 1 2 1 TECTUPO-
€KT HayYHOTO HUCCIIe0- BaHHE, CO-
BaHUA OecenoBa-
HHC
Tema: Benenue kie- 10 2 4 1 TECTUPO-
TOYHBIX KYJIBTYP BaHUE, CO-
OecemoBa-
HHE
Paznen 3. dayopeciieHTHass MUKPOCKOTIHS
Tema: Mukpockonus, 5 1 2 1 TECTHUPO-
(byopeceHTHBIN MUK- BaHUE, CO-
pockon OecenoBa-
HHE
Tema: @ukcatopsl u 5 1 2 1 TECTUPO-
OMOJIOTUYECKHE Kpacu- BaHHE, CO-
TeNu OecemoBa-
HUC
Pasnen 4. PaboTa ¢ HyKJI€MHOBBIMH KUCIOTaAMH
Tema: Brinenenue 7 1 2 1 TECTUPO-
JAHK u PHK wu3 kietox BaHHE, CO-
OecemoBa-
HUC
Tema: Dnekrpodopes 7 1 2 1 TECTUPO-
HYKJIEMHOBBIX KHCJIOT BaHHE, CO-
OecenoBa-
HHE
Tema: [Tonumepasnas 9 1 4 1 TECTUPO-
uennas peakius (I1L[P) BaHUE, CO-
OecenoBa-
HHE
Tema: @uyopumerpust 7 1 2 1 TECTUPO-

Dopma A
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BaHHE, CO-
OecemoBa-
HUE

Tema: Cunre3 [JHK u 7 | 2 1 4 TECTUPO-

PHK BaHHE, CO-
OecenoBa-
HHE

Paznen 5. ITocTreHOMHBIE TEXHOJIOTHHI

Tema: CekBeHUpoBa- 13 | 2 2 10 TECTUPO-

HHUE BaHHE, CO-
OecenoBa-

HHE
Htoro 108 18 36 18 54

5. COAEP)KAHME JUCHUJINHBbI

Pasnen 1. JlaGopaTopHbIii MUHUMYM

Tema 1.1: JlaGopaTopHas nmocyaa. ABTOKJIAB

Texnuka Oe3omacHOCTH Ha pabodyeM MecTe. YCTPOMCTBO IUAarHOCTUYECKUX U HAay4HO-
HCCIIeIOBATENLCKUX Jaboparopuii. CpencTBa WHIMBUAYaIbHOU 3ammThl. Paborta ¢ denonom,
XJIopopopMOM, 1LIeNIouaMH, KUCI0TaMu, 3pUpaMu, COUPTOM, STUUYMOM OpOMMJIOM, aKpHJIaMH-
JIOM, TOPIOYMMHU BelllecTBaMu U ra3zamu. IIpaBuiia acenTuku U aHTUCENTUKH, CTEPUIIBHBIE YCII0-
BUS.

JlaGopaTopHasi cTeKJIsTHHAs TIOCY/a: TUIETKU, CTAaKaHbl, KOJIObI, IUIUHIPH! U T.1. JIabo-
paTOpHBIN MIACTUK: 3MIEHA0P(bI, TPOOUPKH, HAKOHEUHUKH, (DIaKOHBI, OYTBHIIHM, TUIAHIIETH U
T.4. llITatuBsl. MbIThe U cTEepUIM3aLUs MOCY/bl: 00paboTKa MOIOIIKMM CPEICTBOM, BhIMAaunBa-
HUE B IUCTUUIMPOBAHHOM BOJIE, AaBTOKJIABUPOBAHHUE.

ABTOKJIaBUPOBaHUE CTEKJISSHHON U TIACTUKOBOM mocyabl. J[aBneHue u temmneparypa mnpu
aBTOKJIAaBUPOBaHMU. 3arpy3ka aBTOKJIaBa, YCTAHOBKAa HEOOXOJIUMOW TeMIepaTypbl U BpEMEHH
ABTOKJIABUPOBAHUS, 110J[a4a BOJIbl, CTEPUIIN3ALINs, CYLIKA.

Tema 1.2: ABToMaTH4eckas nunerka. @epMeHTbI.

Bunpl aBroMaTHuecKkux MUIETOK: OJHOKaHalbHAas, MHOrOKaHaibHas. Pabora ¢ aBTOMa-
THdeckoil nunerkoi. Iluneruposanue. [IpaBuia or6opa u cOpoca xuakoctu. [IpaBuna Habopa
BA3KUX XuAKocTel. BnusHue TemnepaTypsl Ha KUIKOCTh MPU HaOOpe aBTOMAaTHYECKOM MUIeT-
KoH. UncTKka aBTOMaTH4ECKON MUNETKU. XpaHEHUE aBTOMAaTHYECKHUX ITUIETOK.

Kpatkas xapakrepuctuka ¢hepmentoB. Equnuist aktuBHoctu. [lpaBuna padotsl ¢ dep-
MeHTaMu. XpaHeHue ¢pepMeHToB. CTOKOBbIE MPOOHPKU ¢ (hepMEHTaMH, aIMKBOTHI (DEPMEHTOB.
®epMeHTaTHBHAs akTUBHOCTH. Kiaccsl epmenToB. @epMeHTaTUBHBIN KaTanu3. Hekaranutuue-
CKas peakius, pepMeHTaTUBHAS PEAKIIUS.

Tema 1.3: IloreHunomeTpusi, 000py10BaHNe /sl NepeMelIUBAHUS U MOAOIPeBa UC-
cJIelyeMbIX BellecTB.

[ToreHmomeTpus, BOAOpOAHBIN moka3arens. Lllenounoi u kucnorusiii pH. [IpaBuna pa-
6011 ¢ pH-MeTpom, Busl pH-meTpoB. Xpanenue >nexrpoaa. Kanubposka pH-merpa.

Boprekc — npubop m1g ObIcTporo nepemeninBanus pactBopos. [lpaBuna paboTsl ¢ npu-
6opom. Mepsbl npetocTopokHOCTH B paboTe Ha Boptekce. Tepmomieiikep — npuOop Ais OAHO-
BPEMEHHOI'0 IIepeMeIIUBaHMs U Iporpesa pacTBopoB. IIpaBuia paboTel ¢ mpudopom.

Tema 1.4: IlenTpudyruposanue.

Paznenenue BemecTB ¢ moMonisto reHTpudyrupoBanus. Ckopoctsh ceaumenTaruu. Len-
TPOOEKHOE YCKOPEHHE, OTHOCUTEIIFHOE IIEHTPOOEKHOE YCKOpEHHE, BpeMs, He0OXOAuMoe s
Ocax/IeHUs c(hepUUECKUX YacCTHI, BI3KOCTh CPEbl, IIaByydasl MIIOTHOCTh YacThll. [Ipenaparus-
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Hoe nentpudyruposanue. Juddepenmansaoe nearpudyrupoanne. duddepeHnnansHoe eH-
Tpu(yrupoBaHue CYCIEH3UU YACTHI] B IIEHTPOOEKHOM MoJje. 30HAIbHO-CKOPOCTHOE LIEHTPUdY-
rupoBanue. M3onukHuueckoe neHtpudyrupopanue. PaBHoBecHOe 1eHTpUdyrupoBanue B rpa-
JTUEHTe IIOTHOCTH. ['pagueHTsl. AHanuTH4ecKoe IeHTpudyrupoBanue. YiabTpaueHTpudyrupo-
Banue. Knaccuduxamus neHTpudyr.

Tema 1.5:. Mukpockonus. B3pemuBanue.

Bunpr MukpockonoB. CoBpeMEHHbIE TEXHOJIOIMM MHUKpockonuu. Pabora ¢ MHKpOCKO-
oM. CBeToBOM MUKpOCcKoN. MHBEpTHUPOBaHHBII MUKPOCKOII.

Ananutuueckue Bechl. [Ipenenst namepenus. IlpaBuiia paboThl ¢ aHATUTUYECKUMU BeCa-
mu. KanuOpoBka BecoB. B3peninBanue peakTuBOB.

Tema 1.6: Jlamunapublii 60xc, nukyoaTtop COx.

Jlamunapuseiii mkad. Buasl mamuHapHbIx 1moTokoB. IIpaBuia paboThl B JTaMUHApHOM
mikady, TexHuka 0e3onacHoctu. [logaepxanue cTrepuiibHOCTH B JaMMHApHOM Ookce. O6paboTka
CIIUPTOM MOBEPXHOCTEH TaMHUHAPHOTO O0Kca, YIbTpaduonIeToBoe 00IyueHue.

VYerpoiictBo nnkybaropa. Chepsl ucnons3oanust uakyoaropos CO». [lognepkanue mo-
CTOSIHHBIX TE€MIIepaTypbl U ra3oBoro cocraBa. Coaepxanue HHKyOaTopa.

Tema 1.7: PeakTuBbl. Pacuyer u npurorosjienne pacrsopoB. bydepHsbie pacTBopbl.

[TpaBuia paboTel ¢ o6muMU peakTuBamu. [IpuroroBnenue pactBopoB. Pacuer pactBo-
poB. MoJib, MOJISIpHBIN Bec, MIPOLIEHTHOE COJIEpKaHue, MOJIEKYJISIpHbIN Bec. CriocoObl TOMOIHU-
TEIbHOW OYMCTKHU PACTBOPOB: (UIBTpAIUsS, OUYUCTKA yTJIeM, IEMOHH3AIMs, aBTOKIABUPOBAHHE,
OouncTKa cnupta. Tpu copra BOAbI: BOAOIPOBOAHAS, NUCTHUIIMPOBAHHAS, JE€UOHU3UPOBAHHAS.
Pabota ¢ TOKCUYHBIMHU JIETYYHMH BELIECTBAMH O] TSTOM.

Bydepubie pactBopsl. [Ipurorosnenue Oydepubix pactBopos. Biusuue pH u temnepa-
Typhbl Ha cBOiicTBa OydepHOro pacTsopa.

Pasnen 2. KyJbTHBHpOBaHME KJIETOYHBIX KYJAbTYP.

Tema 2.1: KineTka kak 00beKT HAYYHOT'0 HCCJI€0BAHUS.

Bunsl kneTouHsIx KyneTyp. MeToauku U moaxoasl. KyiasTuBHpoBaHUE KIIETOK in Vitro.
Tuns!l KynIbTUBUPOBaHUSA KiIeTOK. CHCTEMBI KyJlIbTUBHPOBaHUS KieTOK. Cpenbl Al KyJIbTUBUPO-
BaHUs KIETOYHBIX KyJbTYyp. Mcronbp30BaHUE KyJIbTYphI KIETOK.

Tema 2.2: Beienne KJIETOYHBIX KYJbTYP.

CwMmeHa cpenibl B MOHOCTIOWHON KynbType. Meronsl acenTuku. CMeHa cpefbl BO (iiako-
Hax. Ilocyna, cyOcTpathl, cpenbl Uisl KyJIbTUBUpOBaHUS. [IpUroTroBieHne CUpPTOBBIX PACTBO-
poB. Kontamunanus. Kontpons kontamunanuu. IToncyer kimetok Ha kamepe ['apsesa. Kpuo-
KOHCepBalus KJIeToK. Pa3Mopo3ka KJIETOYHBIX KyJIbTyp. KOHTposIb KIETOYHON KYJIbTYphl IOCTIE
pazMopaxuBaHusi. CMeHa cpeapbl.

Paznen 3. duayopecueHTHA MUKPOCKOMMS.

Tema 3.1: Muxkpockonusi, (pJ1yopeceHTHbIH MHKPOCKOII.

HcTopus pa3Butus MUKpOCKONUHM B Ouosioruu. Bunel mukpockonuu. CymHoOCTh (iayo-
PECLIEHTHONH MHUKPOCKONHH: (PU3NYECKHE OCHOBBI, XapaKTEPUCTHKA MOTJIOIIEHUS U IMUCCHH.
[IpeumyriectBa U orpaHudeHus (IypecleHTHON Mukpockonuu. OyHKIHOHAIbHbIE OCOOCHHO-
CTH yCTPOHCTBA (PIIyOPECLIEeHTHOTO MUKPOCKOTIA.

Tema 3.2: @ukcaTopbl U OHOTOTHYECKHE KPACUTEIH.

Mertoas! ¢ukcaruu O6uonorudyeckux oopasunoB. ukcaropsl. OOmas XapaKTepUCTHKA U
kinaccudukanusi onmomornyeckux kpacureneid. CrocoObl AETEKIMNA CUTHAIA TIPH (HITyopecIeHT-
HOU MUKpocKonuu: (QIrroopodopsl, GII0OPECeHTHbIE METKH U 30H/Abl. XapakTepUCTUKa U 00-
JacTh wWcnoib3oBaHus (iyopecuieHTHBIX Kpacuteneil: DCFH-DA, TMRE, monoxnopobumas,
OpOMHUCTBIN STUAMN, HOAUCTHIN Tponuanii, Yo-Prol, akpuauHoBbIi opanxeBblid, SybrGreen.

Paznen 4. PadoTa ¢ HyKJI€eMHOBBIMU KHCJIOTAMM.

Tema 4.1:Boienienne JHK u PHK u3 kierok.
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[ToaroToBka KJIETOYHON KYJIBTYPhI K BBIICJICHUIO HYKJIEMHOBBIX KUCIOT. MeTo/Ibl BhIJIE-
JeHus HykienHoBbIX kucioT. Beigenenue JIHK Ha copbenrte, Ha MarHUTHOM 1iTatuBe. Boijene-
Hue PHK Tpu3010M, KOJOHOUHBIM CIIOCOOOM.

Tema 4.2: DuekTpodope3 HyKJIEHHOBBIX KHCJIOT.

TexHuka npoBeneHus: MEKTpodope3a HYKICHHOBBIX KUCIIOT: MOATOTOBKA KaMephl IS
anexkTpodopesa, MPUrOTOBIICHUE Telisd, IPUToTOBIeHHE OydepoB, HaHeceHHEe 00Pa31OB B JIYHKU.
["opr30HTaNBHBIN U BEPTHKAIBHBIN 3J1eKTpodopes. Dnekrpodopes B arapo3HOM reie. DIeKTpo-
dope3 B nonuakpunamuaHom rene. Pabora ¢ dayopecueHTHBIME KpacuTensiMu. TexHuka 0e3-
OMMACHOCTH TIpU PaboTe ¢ TPaHCHIUTFOMUHATOpPOM. MHTeprperanus TaHHBIX, MOJTYYCHHBIX B pe-
3yJibTaTe AeKTpodopesa.

Tema 4.3: Iloimmepasnas nennas peakuus (ILL[P).

OO61mas xapakTepucTUKa METO/Ia MOJIMMEpa3HoN 1enHoi peakiuu. Buasl ammnudukaro-
poB. Bunsr IHK-onmumepas. dANTP. IIpaitmepst aiis [1LP. Bydepunsiit pactBop. [Ipurorosnenue
PEaKLMOHHON CMECH.

Tema 4.4: ®ayopumerpus.

OnyopecteHTHbIN aHanu3. Bunel ¢ayopumerpos. Paborta ¢ mpubopom Qubit. M3mepe-
Hue konueHrpauuu JIHK u PHK B pactBopax.

Tema 4.5: Cunte3 IHK n PHK.

Astomaruueckuit curte3atop JHK u PHK. Cunte3 omuroHykieoTHAOB: MOATOTOBKA
KOJIOHOK, BBOJ MPOTOKOJIA CHHTE3a, BBOJ CHUHTE3UPYEMBIX IOCIIEIOBATEIbHOCTEH, 3alMyCK U
yIpaBJeHUE MPOIECCOM CUHTE3a, YIAJICHHE OJMIOHYKJICoTH1a ¢ nojaumMepa. Ilpumenenue cu-
te3upoBanHbix [JHK n PHK.

Paspnen S. IlocTreHOMHBIE TEXHOJIOTHH.

Tema 5.1: CexBenupoBanue.

I'enomuka. [Iporeomuka. Merarenomuka. buonndopmaruka. Knaccuueckue MeToIbl ce-
KBEHHPOBAHUS: CEKBEHUPOBAHKE C TIOMOIIBIO KAUJUIAPHOTO 3MeKTpodope3a U MUPOCEKBEHOPO-
Banne. HoBrie MeTonpl cekBenupoBanusi (NGS — Next Generation Sequencing): BEICOKOTIPOU3-
BOJUTEIBHOE MUPOCEKBEHOPOBAHUE, IMKIMYECKOE JINTA3HOE U MOJTYTPOBOAHUKOBOE CEKBEHUPO-
BaHME, CEKBEHUPOBAHNE HA MOJICKYJISIPHBIX KJIacTepax C UCIOJIb30BaHUEM (DIIyOpECIIEHTHO Me-
YeHHBIX MpeamecTBeHHNKOB. Hoselie Metonbl cekBeHupoBanus (Next- Next Generation Se-
quencing): TEXHOJOTHUSI CEKBEHHUPOBAHUSI OJTHOM MOJIEKYJIbl, CCKBEHUPOBAHUE €IMHUYHBIX MOJIE-
KyJ B pe€aJIbHOM BPEMEHHU, CEKBEHUPOBAHUE YE€pPE3 HAHOIIOPBHI.

6. IPAKTUYECKHWE U CEMHUHAPCKUE 3AHATUS He npeycMOTpEHbI
7. JJABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Pa3nea 1. JlabopaTopHbIii MUMHUMYM

Tema 1.1: JIabopaTopHas mocyaa. ABTOKJIAB

Bonpocwi k meme:

1. Texnuka 6€30maCHOCTH Ha paboueM MecTe.

2. YcTpoicTBO TUArHOCTUYECKUX U HAYYHO-HCCIIEI0BATENbCKUX J1AO0PaTOPHil.

3. CpenctBa MHAWBUAYATbHOH 3amuThl. [IpaBuia acenTHKU M aHTUCENTHKH, CTEPUIIh-
HbI€ YCIIOBUSI.

4. Paborta ¢ denomom, xmopodopmMom, IIETOYaMH, KUCIOTaMH, dPUpaMHu, CIUPTOM,
TUIUYMOM OPOMMJIOM, aKpPUIAMUIOM, TOPIOYMMH BEIIECTBAMU U Ta3aMHU.

5. JlaboparopHasi cTeKJIIHHAs MOCy/ia: MUIETKHU, CTaKaHbl, KOJIObI, IUIUHAPHL U T.1. Jla-
OOpaTOpHBIN MIIACTUK: SMMEHAOP(BI, MPOOUPKU, HAKOHEUHHUKH, (hIaKoHbI, OyTHUIH,
rtaHmeTs! ¥ T.4. [ltatuBel.

6. MpbITbe U cTEpUIM3AIMS MTOCYAbl: 00padOTKa MOIOLIUM CPEJICTBOM, BRIMauMBaHUE B
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JUCTWIIIMPOBAHHON BOJIE, aBTOKJIABUPOBAHUE.

ABTOKJIaBUPOBaHHME CTEKJISHHOM U IJIACTUKOBOM mocyel. JlaBiaeHue u temmeparypa
1Py aBTOKJIABUPOBAHMU. 3arpy3ka aBTOKJIaBa, YCTAHOBKAa HEOOXOIUMOHN TeMIepaTy-
pBl M BpEMEHHU aBTOKJIAaBUPOBAHMUS, MOjaya BObI, CTEpPUIM3ALIUs, CYIIKa.

Tema 1.2: ABTOMaTH4ecKkasi nuneTrka. @epMeHTsblI.

Bonpocwi k meme:
l.

2.

W

Buabl aBTOMaTHYECKHX MHUIETOK: OJHOKAaHAIbHAsI, MHOTOKaHalbHas. PaboTa ¢ aBToO-
maTuueckoi nunetkoil. [Tunetuposanue. [IpaBuna otbopa u copoca KUAKOCTH.
[TpaBuiia HaOopa BS3KUX JKHUIKOCTCH. BnusiHMe TeMrieparypbl Ha XHUAKOCTh IPHU
Habope aBTOMaTHYeCKON MUNEeTKOW. YnCTKa aBTOMATUYECKOM MUIETKH.

XpaHeHHe aBTOMAaTUYECKHUX MUTETOK.

Kpatkas xapakrtepuctuka ¢epmentoB. Eaununbl aktuBHocTu. [IpaBuia pabotel ¢
dbepmentamu. Xpanenue ¢pepMeHTOB. CTOKOBBIC MTPOOUPKHU C PepMEHTaAMU, aTUKBO-
ThI ()EPMEHTOB.

®epmenTaTBHasE akTUBHOCTH. Kiacesl hepmenToB. depmenTaTuBHBIN Katanu3. He-
KaTaJuTHYeCKas peakius, pepMeHTaTUBHAS PeaKIIUsl.

Tema 1.3: IloreHunomeTpusi, 000py10BaHue 1AJisl IepeMelIUBAHUSA U MOAOIPeBa HC-
cje1yeMbIX BellecTB.

Bonpocul k meme:
1.

[TorenmomeTpus, BogopoaHbIi nokaszatenb. [l{enounoi n kucnotHeiit pH. [paBuiia
pabotel ¢ pH-merpom, Buael pH-metpoB. Xpanenue snexrpona. Kammbposka pH-
MeTpa.

Boptekc — npubop mig ObICTporo nepemeninBanus pactBopoB. [IpaBuia paboTsl ¢
npubopoM. Mepbl Ipe1ocTOpoKHOCTH B paboTe Ha BopTtekce.

TepMmoruelikep — mpuOOp A1 OAHOBPEMEHHOIO NEPEMEIINBAHNS U IPOrPEBa pacTBO-
poB. IIpaBuia paboTsl ¢ MpUOOPOM.

Tema 1.4: LlenTpudyrupoBanue.

Bonpocwvi k meme:
1.

W

o

P_Now

9

Paznenenne BemecTB ¢ moMoIipio 1eHTpudyrupoBanus. CKOPOCTh CETMMEHTAIIUH.
LlenTpoOE)KHOE YCKOpEHUE, OTHOCUTENIBHOE ILIEHTPOOEKHOE YCKOpEHHUE, BpeMs, He-
00xoauMoe Ui OcaXACHHs c(hepUUeCKUX YacTHUll, BSI3KOCTh Cpe/bl, IaByyas IioT-
HOCTb YacCTHIL.

[TpenapatuBHOE eHTpU(DYrHUpOBaHHE.

Juddepennnanbaoe HeHTpUpyrupoBaHue.

JuddepenunansHoe HEHTPUPYTUPOBAHUE CYCIIEH3MM YacCTHI] B LEHTPOOEKHOM IO-
Je.

30HaILHO-CKOPOCTHOE TIEHTPUYyTUPOBAHNE.

N3onukHUYECKOE IIEHTpU(PYTUpOBaHUE.

PaBHOBecHOE 1IeHTpU]yTrHpOBaHUE B IPaIMEHTE MIIOTHOCTH. [ paiueHTHI.
AHaJIMTHYECKOE HEHTPUPYTUPOBAHUE.

VYabTpauentpudyruponaHnue.

10. Knaccudukanus neHtpudyr.
Tema 1.5:. Mukpockonus. B3pemuBanue.
Bonpocul k meme:

Nk v =

Dopma A

Bunel mukpockonoB. CoBpeMEHHbIE TEXHOJIOTUH MUKPOCKOIIHH.

PaGota ¢ Mukpockomnom.

CBeTOBOI MUKPOCKOII.

WMHBEepTHPOBAaHHBIN MUKPOCKOIL.

Ananmutnueckue Bechl. [Ipenensr mamepenus. [IpaBuna pa®oTel ¢ aHATUTUYCCKUMU
Becamu. KanuGpoBka BecoB.
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6.

B3BemmBanue peakTUBOB.

Tema 1.6: JlamunapHblii 60kc, nakydaTop COx.
Bonpocwi k meme:

1.

Jlamunapusiif mkad. Buasl namuHapHbIx ToToKoB. [IpaBuia paboTsl B JlaMUHAPHOM
mKady, TEXHUKa O€30MaCHOCTH.

[Tonnepkanue CTEpUIBLHOCTU B JIaMUHApHOM Ookce. OO6paboTka CIUPTOM MOBEPXHO-
CTel TaMuHApHOTO O0KCa, YIbTpadUOIeTOBOE 00IyUeHUE.

YcrpoiictBo naky6aropa. Cdhepsl ucnoab3oBanus HHKyoaTopoB CO».

[Tonnepskanue MOCTOSHHBIX TEMIIEPAaTyphl U ra3oBoro cocraBa. CojaepikaHUEe MHKY-
OaTopa.

Tema 1.7: PeakTuBbl. Pacuer u npurorosjienne pacrsopoB. bydepHsbie pacTBopbI.
Bonpocul k meme:

l.
2.

9]

[TpaBuiia paboThl ¢ 00mMMHU peakTHBaMu. [IpurorosiieHue pacTBOpoB.

Pacuer pacTBopoB. Moiib, MOJISIPHBII BeC, MPOLEHTHOE COAEPKAHKE, MOJICKYIIPHBIN
BEC.

CnocoObl JOTMOMHUTEIBLHOW OYUCTKU PACTBOPOB: (DUIBTpalUs, OYMCTKA yrieMm, Jie-
MOHM3AIMs], aBTOKJIAaBUPOBAaHUE, OYMCTKA CIIUPTA.

Tpu copTa BOJIbI: BOJOTIPOBOIHAS, TUCTUILTUPOBAHHAS, I€UOHU3NPOBAHHAS.

PaboTa ¢ TOKCHYHBIMU JIETYYMMHU BEIIECTBAMH TIO]T TATOM.

Bbydepusie pactBopsl. [Ipurorosnenue 6ydepHsix pacrBopoB. Biusaue pH u teme-
patypsl Ha cBoMCTBa OydepHOro pacTBopa.

Paznen 2. KyJbTUBHpOBaHNE KJIETOYHBIX KYJbTYP.
Tema 2.1: KineTka kak 00beKT HAYYHOI'0 HCCJICOBAHUS.
Bonpocwl k meme:

DR

Bunbl KII€TOUHBIX KYJIBTYD.

Mertonuku u noaxo/sl. KynbTuBrpoBaHHUe KJIETOK in Vitro.

Tunsl KynbTUBUPOBaHUS KJIETOK. CUCTEMBI KyJIbTUBUPOBAHUS KIIETOK.
Cpenpl s KyJIbTUBUPOBAHUSI KIIETOUHBIX KYJIbTYD.

Hcrnonb30BaHKE KyJIbTYpPbI KIETOK.

TeMa 2.2: BeneHnne KJIEeTOYHBIX KYJIbTYP.
Bonpocwvi k meme:

1.

Rl N

Lo

Cwmena cpeibl B MOHOCTIOMHOM KYJIBTYpE.

MeToabl acenTUKH.

Cwmena cpensl BO (prrakoHax.

[Tocyna, cybcTpaThl, cpelbl Al KyIbTUBUPOBaHUs. [[puroToBneHne CupToBBIX pac-
TBOPOB.

Kontamunanus. KoHTpoIb KOHTaMUHALIUH.

[Toncuer kietok Ha kamepe ["apsiesa.

KpuokoHcepBalus KJIeTok.

Pa3zMopo3ka KIIETOYHBIX KYJIbTYP.

KoHTpoib KJIETOUHOM KYJIBTYpbI IOCIIE pa3MopaxkuBaHus. CMeHa Cpe/ibl.

Paznen 3. ®ayopecueHTHASE MUKPOCKONHMS.
Tema 3.1: Mukpockonusi, ¢pJyopecueHTHbIH MUKPOCKOII.
Bonpocul k meme:

1.
2.
3.

Dopma A

Wcropust pa3BUTHS MUKPOCKOIIMH B OMOJIOTHH.

Buaber Mukpockonuu.

CymHOCTh (IyOpeCcieHTHOM MHKPOCKOMHH: (DU3MYECKUE OCHOBBI, XapaKTEPHUCTHKA
MOTJIONIeHHST ¥ 3Muccuu. [IpenmyinecTBa U orpaHuueHus: (QIypPECIEHTHONH MHKpPO-
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CKOITHH.

4. @OyHKIHMOHAIbHBIE 0OCOOCHHOCTH YCTPOICTBA (PIIyOPECIIEHTHOTO MUKPOCKOIIA.

Tema 3.2: @ukcaTopbl U OHOJTOTHYECKHE KPACUTEIH.

Bonpocwi k meme:

1. Metozap!l ¢pukcanuu OHOIOTUIECKUX 00pa3IOB.

2. @ukcaropsl. O0mmas xapakTepUCTUKAa M KiaccHuPUKaAIUs OMOJOTUYECKHX KpacuTe-
nen.

3. CrnocoObl JneTeKiuu CurHaiga npu (IayopecleHTHOW MHUKpockonmuu: (iaoopodopsl,
(ITFOOpPECIICHTHBIE METKHU M 30H]IBI.

4. XapaktepucThka U 00JIacTh MCHOJIb30BaHUs (uryopectieHTHBIX Kpacuteneii: DCFH-
DA, TMRE, moHoxmopoOuMaH, OpOMUCTBIN dTHIUHN, HOOUCTBIN ponuanii, Y o-Prol,
AKpUAMHOBBIN opaHkeBbIi, SybrGreen.

Pa3nen 4. PaGora ¢ HyK/JI1eMHOBBIMH KM CJIOTAMH.

Tema 4.1:Boinenienune JHK u PHK u3 kiaerok.

Bonpocwel k meme:

1. TloaroroBka KJI€TOYHOM KYJIBTYpPbI K BBIJIEICHUIO HYKJIEHHOBBIX KHCIIOT.

2. Meroabl BbIACIICHUS] HYKIIEUHOBBIX KUCIIOT.

3. Brigenenue JIHK Ha copOeHTe, Ha MArHUTHOM ILITAaTHBE.

4. Bwinenenue PHK Tpu30510M, KOJOHOYHBIM CITOCOOOM.

Tema 4.2: diekTpoope3 HyKJICHHOBBIX KHCJIOT.

Bonpocwel k meme:

1. Texnuka mpoBeaeHUs 3JEeKTpodope3a HYKIECHHOBBIX KHCJIOT: MOJArOTOBKA KaMephl
JUIs 3JIEKTpodopesa, IPUrOTOBICHUE relis, IPUTroToBieHue 0ydepoB, HaHECeHue 00-
pa3loB B JIYHKH.

2. Topu30oHTaNbHBIN U BEpTUKATBHBIN dNIEKTpodopes.

OnekTpodope3 B arapo3HoM reie. DIeKTpodopes3 B MOTHAKPUIAMUIHOM Telie.

4. PaGota c QuyopectueHTHBIMU KpacutensMu. TexHuka 0e30macHOCTH MpH paboTe C
TPaHCUJUTIOMUHATOPOM.

5. Hutepnperanus JaHHBIX, TOJYYEHHBIX B pe3ysbTaTe 3JeKTpodopesa.

Tema 4.3: Iloimmepasnas nennas peakuus (IIL[P).

Bonpocwel k meme:

1. OOuias xapakTepruCTUKa METO/1a OJUMEPA3HON LIEMTHON PEaKIIUH.

2. Bunw ammngukatopos. Buast JIHK-nonmumepas. dNTP. Ipaiimepst most TTLP.

3. bydepnsrii pactBop. [IpurotoBieHne peakiimOHHON CMECH.

Tema 4.4: ®ayopumerpusi.

Bonpocwel k meme:

1. ®nyopecueHTHbIl aHanu3. Buasl ¢uryopumeTpos.

2. Pab6ota ¢ mpubopom Qubit.

3. HMsmepenune xonnenrpanuu JJHK n PHK B pactBopax.

Tema 4.5: Cunre3 /IHK u PHK.

Bonpocoel k meme:

1. Astomarmueckuii cunrezarop JJHK u PHK.

2. CuHTE3 OJUIOHYKJIEOTHAOB: MOATOTOBKA KOJOHOK, BBOJ IIPOTOKOJIA CHUHTE3a, BBOJ
CHUHTE3UPYEMBIX IOCJIEIOBATEIbHOCTEN, 3allyCK U YIpaBJICHHUE MPOIIECCOM CHHTE3a,
yAaJIE€HUE OJIMTOHYKJICOTH/IA C ITOJIMMEpa.

3. Ilpumenenue cuntesupoanubix JJHK n PHK.

W

Pa3pgen 5. IlocTreHOMHBIE TEXHOJIOTHH.
Tema 5.1: CexkBeHUpoBaHue.
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Bonpocul k meme:

1. T'enomuka. IIporeomuka. MerareHomuka. buonndopmaruka.

2. Krnaccuueckue METOIbI CCKBEHUPOBAHUS: CEKBCHHPOBAHKE C IIOMOIIBIO0 KAMMIIISIPHO-
ro a5ekTpodopesa u MUPOCEKBEHOPOBAHHE.

3. Hogeie metogsl cekBerunpoBanus (NGS — Next Generation Sequencing): BEICOKOTIPO-
M3BOJUTENILHOE MUPOCEKBEHOPOBAHUE, HUKINYECKOE JINTA3HOE U IMOJIYIPOBOJIHUKO-
BOC CEKBCHHPOBAHUE, CEKBCHHUPOBAHNE HA MOJCKYJISIPHBIX KJIACTEPAX C UCIOJIB30Ba-
HUEM (IIyOpECIIEHTHO MEUEHHBIX IPE/IIIECTBEHHUKOB.

4. Hoseitmue metonbl cekBenupoBanus (Next- Next Generation Sequencing): TeXHOJIO-
T'Usl CEKBEHUPOBAHMS OJTHOM MOJIEKYJIbI, CCKBEHUPOBAHNE EIUHUYHBIX MOJIEKYII B pe-
QTHPHOM BPEMEHH, CEKBEHUPOBAHKE YePe3 HAHOTIOPHI.

7.2.JIABOPATOPHBIE PABOTbI

7.2.1. Pexomenoayuu nepeo navaiom pabomol
Kak n36exats konTamunanuu u aerpaganuu PHK u JIHK
Jaxe mebonpmme konmuecTBa mocroponneit JJHK umu PHK-marpuier Mmoryt mpusectu k oOpa-
30BaHMIO HecnenuduuHoro npoxaykra B xone cunreza k/IHK. Uro eme BaxxkHee, Maneiiiee 3a-
IpS3HEHHE IpernapaToB Hykjea3amu npuBoaar K Obictpoit nerpamauuu JJHK m PHK. Pexko-
MEHAYETCS:
* 110 BO3MOYKHOCTH CMEIIMBaTh peareHThl Ui cunTe3a k/JIHK B 30He, oTneneHHol oT MecT BbI-
nenenus JIHK u PHK u ananusa npoayxros I1L[P;
* HCIOJb30BaTh JJs pabOThl HAKOHEYHUKU JUIsl aBTOMATHYECKMX MUIETOK, MMEIoLIUe TUIPO-
(GoOHBIN PUILTP;
* JUIs MOHHUTOpPUHIA YPOBHSI KOHTAaMHHAIIMM BKJIIOYAaTh OTPULIATENIbHBIN KOHTPOJIb (B PEAKIUIO
BMecto JIHK win PHK-matpuibl 100aBisTh CTEPHIBHYIO BOAY) B KX bl SKCIIEPUMEHT;
* ocyecTBIATh paboThl ¢ PHK B cTepuiibHBIX yCIOBUAX, B IEpUaTKax, HE YMXaTh U HE pa3roBa-
pHBaTh HaJ OTKPBITON MpoOupKoM, ncnoiabp3oBath cBoOoaHyI0 oT PHKa3Hoit aktuBHOCTH OUIU-
CTUJUIMPOBAHHYIO IEMOHU30BAHHYIO BOJY.
7.2.2. Tpebosanus k pabouemy mecmy u UHCMpymMenmam
Bce HmkenepeuuncienHble Mepbl 0€3011aCHOCTH OOBSICHSIOTCS BO3MOKHOCTBIO 3arpsi3HEHUS Ipe-
napatoB uyxeponHoi JIHK u omacHoctsto paszpymenus PHK puGonykneazamu u3 BHemIHeH
cpenbl, HO He OmacHOCThIO it yenoBeka npu padore ¢ PHK. Tlpodeccuonanbupiii moaxon K
manunyssanusam ¢ PHK tpeGyer Bbienenus 11 3TUX paboT OTAEIbHOTO NOMEIEeHUs Win pado-
yero ctojna. B uneane, mist pabotsl ¢ PHK HeoOxoaumbl oTenbHbIH HaOOp MUIETOK, pEaKTHBOB
U YUCTHIN Xanar. B ycnoBusx o0yueHus: MO)KHO OIpaHUYUTHCS BBIIETICHUEM OTAEIbHON 30HbI Ha
CTOJIE, I/I€ HY’KHO PacCTEeIUTh JIUCTHl YUCTON (pUIbTpOBaIbHONW OyMaru U OCTaBUTh TOJBKO He-
0o0xoauMble U JaHHOM paboThl peakTUBBI U obopynoBanue. Ha crone, rae Benercs pabota ¢
PHK, »enarenbHO UCKIIOYHUTH NpoBeneHue pador c¢ ucnonbzoBanuem PHKaszbr (Bbraenenue
mwiazmua) u JIHKa3 (Beinenenue OenkoB u mp.). Bo3MokHO BpeMeHHOe paszjeneHue paldoThl,
HanpuMep, B JIeHb, Korjaa npoucxonat manumnyisauuu ¢ PHK, Hukakue npyrue padotsl ¢ IHK B
yueOHoiIl koMHaTe He npoBozsTcs. [Ipu pabote cienyer HCHOIB30BATH OJHOPA30BYIO MIACTUKO-
BYI0 IIocyAy (HOCHUKH, TPOOUPKH U T.JI.) U HEOOJbIINE OHOPA30BbIe (PaCOBKU PEAKTHBOB.
Pa6ora ¢ PHK He Tpebyer namuHapa uiau ropenku. bosbias yacts HU3KOM cTaOMIIbHO-
ctu PHK cBsi3aHa ¢ miioXMM Ka4ecTBOM PEaKTHBOB, C HEIOCTATOYHON aKKypaTHOCTHIO UCCIIENI0-
BaTeneil uiau ¢ paboToii 3a ogHUM cTojoM ¢ npenaparamu PHK u pactBopamu PHKas3.
7.2.3. Ilonooicumenvuwiii u ompuyamenvbHulti KOHMPOJlb
[TonoXuTenbHBINH KOHTPOJIb HEOOXOUM JIJIsl IPOBEPKU PabOThI BCeX KOMIIOHEHTOB Peak-
. OTpunaTenbHble KOHTPOJIM HEOOXOAMMBI Ui KOHTPOJs Hecnenuduueckon ammiuduka-
UM, KOHTAMUHAIIUK PEAareHTOB U SKCIIEPUMEHTAILHBIX 00pa3noB nocroponnnmu PHK u JTHK .
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7.2.4. Ilpueomosnenue peakyuouuvix cmecet

[Ipy ogHOBpEeMEHHOM IMPOBEIEHUU HECKOJIIBKUX PeakIuil peKOMEHIyeTcs MPHUTrOoTOBIIe-
HUE OOIIMX PEaKIMOHHBIX CMECeH, COIepX aIuX OOIIME ISl BCEX PeaKIMii KOMIIOHCHTHI. Te
KOMIIOHEHTBI, KOTOPbIE BAPbUPYIOT OT PEAKIMH K PEaKINH, JOOABISIOT MOCIIE Pa3HECEHUS aTUK-
BOT PEAaKLMOHHOW CMeCH 10 MPOOHpKaM JUIsl MPOBeIeHUs peakiuu. Mcnons3oBanue oodiei pe-
AKIMOHHOW CMECH IMO3BOJISIET YMEHBIIUTh BapUallii B KOJMYECTBE PA3TUUYHBIX KOMIIOHEHTOB OT
npoOupKu K mpobupke. [ KoMIeHcay MOrpeniHOCTH MUIETUPOBAHUS PealbHbIl 00beM 00-
nieil peaklIMOHHOM CMeCH JI0JbKeH npumepHo Ha 5-10% npesbimars pacuerHsiil. [lepen pacope-
JIeNICHUEM aJIMKBOT PEaKIMOHHOM CMecH 1o MpoOupKaM HEOOXOIUMO MepeMeNIaTh ee COlePKu-
Moe, HalpuMmep, ¢ MoMollbio nunerupoBanus. [locie nepememmBanusi HEOOXOAMMO COPOCUTH
OCTaBIIIMECS HA CTEHKAaX MPOOUPKH KAk ¢ TOMOIIBIO OBICTPOTrO EHTPU(PYTUPOBAHUSI.

[Ipu cMemmBaHUM MajblX 00OBEMOB PEareHTOB (HampuUMep, MpU UX J100ABIEHUU HETO-
cpenctBeHHO B pooupky mis [11[P) HeoOxomumMo oOpaTuTh BHUMaHuE, 9TOOBI Ha BHEIIIHEH CTO-
pPOHE HOCHKA HE OCTaBaJIOCh JOMOJIHUTEIbHBIX Kamenb. [locine nobaBnenust pearenra B mpooup-
Ky CJIeJlyeT aKKypaTHO IepeMellaTh COAEpKUMOe nuneTupoBanueM. @epMeHTsl cienyer 100aB-
JSTh B PEAKIIMOHHYIO CMECh B TMOCJEIHIO OYepe/lb U MepeMEelInBaTh aKKypaTHBIM MUIETHPO-
BaHUeEM, U30erasi BCIEHUBAHUS CMECH.

7.2.5. Jlabopamopnasn paooma 1. Beioenenue cymmapnoi PHK; ananuz cymmapnoi PHK
Memooom 2env-31eKkmpogopesa.

Mamepuanvt u 0bopyoosanue 0Jisi BbINOIHEHUsL 1AOOPAMOpHOU pabomul 1.
* HaGop ans mpaktukyma Clavularia FP cloning set (EBporen, MB0O01)

* Pearent ExtractRNA (EBporen, BC032)

* Xnopopopm

* M3onmponusioBelil ciupT (M30MPOIIAHON)

* 80% >THIOBBIHM cnupT (pa3BoaAT U3 96% 3THIIOBOTO CIUPTA JEUOHU30-
BaHHOMW BOJIOM)

* PeakTuBbl u 060pynoBanue i refb-3aekTpodopesa (Ilpunoxenue 1)

* ['omorenusatop JlayHca Ha 2-3 MJ (3kenaTenbHO)

I 'omorenu3aTop MOKHO 3aMEHUTh MaJIeHbKOH (hapdopoBoii CTynKOM nin
TUTACTHKOBBIM ITECTHKOM JIJISI MUKPOTIPOOHPOK.

* HactonbHas neHTpudyra (>kenarenbHo ¢ oxnaxaeHuem 1o +4°C)

* HacTtonpHBII TEpMOCTAT

* Boprekc (3xenarenbHO)

 Jlenstnas Oans

* CrepunbHbie ipooupku (1,5 M)

e [lITatuB 11t mpoOUpok

* CTepuibHbIE HAKOHEUYHUKH JIJIs TUTIETOK

* ABToMatnueckue nuneTkd Ha 10-20, 200 u 1000 Mk

* [Iepuatku

Xoo pabomwi

1) Hebonpmmoit kycok kopaimia nmomecture B 300 mxn pearenta ExtractRNA. I Moxno omHo-
BpemeHHoO BblienuTs PHK u3 mo0oro apyroro xuBoro o0bexTa (HaCEKOMBbIE, Y€PBH, MOJUTIOCKH,
pactrenus). Ha kaxaeie 50-100 mr Tkanu tpebyercs 1o6aBnsath 1 mi ExtractRNA.

2) TuiarenbHO TOMOTEHU3UPYITE 00pa3el C MOMOIIBIO ECTUKA MM CTEKJISTHHOIO TOMOTEHHU3a-
topa [layHca u octaBbTe Ha 10-15 MUH Ha cTOJIE AJIS TOJTHOTO Pa3pyILICHHs] HYKJICOMPOTEUIHBIX
KomIuiekcoB. J[st Toro, 4ro6sl n3bexars aerpagauuu PHK, Tkanb ciemyer roMoreHn3upoBaTh
KaK MOKHO OBICTpE€e U TIATENIbHEE.

3) Knerounsrii nedpuc ocaaute neHTpuyrupoBanueM B TeueHue 10MUH MpH MakCHUMaJIbHON
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CKOPOCTH Ha HACTOJLHOM IeHTpudyTe (KenaTenbHo, npu Temmeparype +4°C).

4) AkKypaTHO OTOEpUTE HAJ0CAT0UYHYIO KUIKOCTh U IIEpEHECUTE ee B HOBYIO MpoOupky. Ha mo-
BEPXHOCTH JIn3aTa OOraThIX XHUPOM 00pa3oB MOXKET 00pazoBaThcs >KUpOBas miieHka. [Ipu ot-
Oope cynepHaTaHTa clieayeT n30eraTs monajgaHus BEpXHEro >KHPOBOTo CJI0Sl B HOBYIO MMPOOUPKY.
5) K monydgernomy pactBopy mo6aspTe 60 MK xmopodopma (u3 pacdera 0,2 mur Ha 1Mt peareH-
ta ExtractRNA). [lepememaiitecoaepxuMoe MpOOUPKH PEe3KUM BCTPSXUBAHUEM B TeUeHHE 15
cek. He ncrions3yiite BopTekc.

6) NukyOupyiiTe cMech B Te€YeHHE 3-5 MUH. IPU KOMHATHOH TeMmIeparype, MepuoIuvecKu
BCTpsIXUBas oOpasel.

7) Lentpudyrupyiite npodupku B TedeHue 10-15 MUH mpu MakCHMaabHOW CKOPOCTH Ha
HACTOJBHOM 1eHTpudyTe nmpu remmeparype +4°C.

8) OcropoxxHO 0TOEpuTE BOAHYIO a3y (CBepXy), CTapasich HE 3a7eTh uHTepda3zy (JIydiie more-
pATH 4acTh 00bEMa, YeM 3aXBAaTUTh JIMIIHEE) U MEPEHECUTE B HOBYIO MpoOupky. B mporecce
ueHTpudyrupoBanus Gopmupyercst Tpu (pas3bl: HUKHS OpraHudeckas CoAepKHUT (HEeHox u XJo-
podopm, unrepdasza comepKUT JACHATYPUPOBAHHBIA OelOK M BepxHsst BoaHas ¢aza — PHK u
JHK. Ecnu unrepdasa 6ombinas, peKkOMEHIyeTcs mociie 0Toopa BoIHOH (a3bl MOBTOPUTH IKC-
TPAKIHUIO XJI0OpodopMoM (TI.11. 5-8).

9) Hob6asbTe k 00pasiy 150 mxia uzonpomnanona (1/2 or oovema pearenta ExtractRNA). Xopo-
10 TIEpEeMeIIaiTe BCTPSIXUBAHUEM WM ¢ OMOIIbI0 BopTekca. O6pazen PHK ¢ uzonponanonom
MO>HO XpaHuTh npu —20°C B T€UEHUE HECKOJIBKUX MECALIEB.

10) UenTpudyrupyiire o0pa3upl Ha MUKpOLeHTpUdYTe B TedyeHne 10 MUH ¢ MaKCUMaJIbHON CKO-
pocthio (He meHee 13000 06/mMuH) mpu KOMHATHOM TeMmrieparype. Bo Bpems nentpudyrupona-
HUS Ha cTeHke npooupku ¢opmupyercs ocagok PHK. Ocamok MoxkeT ObITh MOYTH HEBUIUM.
[To3unnonupyiite mpoOUpPKH B LEHTpU(yre TakuM 0Opa3oM, YTOOBI 3HATh, Ha KAKOM CTEHKE
JIOJDKEH (DOPMUPOBATHCS OCAJIOK.

11) OCcTOpoXHO M MOJHOCTBIO OTOEpUTE U BBIOPOCHTE CyNEpHATAaHT, cOXpaHss ocaiok. IIperu-
NUTaT He Bcerja (OpMUPYET aKKypaTHBIM 0CaZoK, a MOXKET ObITh paclpesiesieH Mo 3aHell CTeH-
K€ IPOOUPKH.

12) HobaBbTe k ocanky 0,5 mn 80% stanona. Llenrpudyrupyiite npodbupky 10 MuH npu Makcu-
MaJbHON CKOPOCTH Ha HACTOJBHOW HEHTpHU(YTe MPU KOMHATHON Temnepatype. [lo3urmonupyii-
T€ IPOOUPKU B POTOPE TaK ke, KaK Mpu IpeaslryneM HeHTpudyruposanuu (1. 10).

13) Orbepure HaI0CAAOUHYIO KUIKOCTh. OCTaBIIMECs KAIUIM CTPSIXHUTE Ha LEHTpUdyre u ak-
KypaTHO 0TOepuTe, HE 3aJieBasi OcaJlKa.

14) OcTaBbTe MPOOUPKHU C OCAJKOM Ha CTOJIE B BEPTUKAIBHOM IOJI0KEHUH J10 TTOJIHOTO BBICHIXa-
Hus (Ha 5-15 mMuR).

15) PactBopuTte ocanok B 15-20 Mk cTepuinbHON Boabl. [Ipu pacTBopeHNN 00pasel] peKOMeH1y-
etcs nporpets 2-3 muH npu +65°C. IloctaBbre npobupku ¢ BeiaeneHHoit PHK B nén.

16) IIpoBepbre kKauectBo PHK meromom rems-anexkrpodopesa:

a) IlpuroroBere 1,2% araposusiii renp Ha 1x TAE-Oydepe ¢ OpomucteimM stuauem (0,3 mr/i)
(manee, TAE-Gydep).

0) 3amoHuTEe Kamepy st dnekTpodopesa ceexxum TAE-Oydepom. lns anammsza PHK kamepy
ClelyeT TPOMBITh, HCIIOJNB30BAaTh CBEXee MPHUTOTOBICHHBIA Telb W YUCTBIA Oydep, Tak Kak
npumecu PHKa3 moryt npusectu k nerpagauuu PHK Bo Bpems anextpodopesa.

B) Ot6epute 0,5 u 2 mkn anukBoThl pactBopa PHK u cmemaiite ¢ 2-3 o6vemamu Oydepa s
HaHeceHus: oOpasioB. B cocennroro nynky no6aseTe Mapkep miuuH JIHK 1kbDNAladder, 50aT
Ha JIOPOXKKY.

r) IlpoBenute snexkrpodopes, Ucnonab3ys padouee Hampspkenue He Oosee 10 Viem (10 V Ha
KOKIBIA CM ITTUHBI MEXKTY SJIEKTPOIAMHU ).

17) IIpu xopomem kauectBe BoineneHHol PHK cooTHomenne naTeHCHBHOCTH TI0s10C 18S 1 28S
JOJDKHO OBbITH MpuMepHO 1:1. VI3MeHeHne COOTHOIIEHUSI MHTEHCUBHOCTH T0JI0C B MONb3y 18S u
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nosBieHue ciaadoro mmepa ot nosoc pPHK B cropony ¢poHTa siBisieTcsi IepBbIM MPU3HAKOM
nerpananuu PHK. Tem ne menee, PHK ¢ Takoli crenenbto nerpamanuu MOXKET OBITh MCIIOJIb30-
BaHa Ut cunte3a kKAHK. Oxgnako ecnu mvep ot Hu3komonekyssipaon ¢ppaxaun PHK crons un-
TeHCUBEH, uTo nojioca pPHK He nmeeT BepakeHHON HUKHEW rpaHulibl, To Takas PHK He nmpu-
ronna ans cunre3a k JIHK. B cnydae 3nauntensHoit npumecu renomuort JJHK B oGpasue (Ha
reJie BBIMIAIUT KaK SIpKOe MSATHO BBICOMOJEKYIIApHOM ¢pakiun) nepeocagute PHK ¢ momorrsio
LiCl).

18) ITomecTtute ob6pasupl PHK Ha xpanenue mpu -20°C.

Hmoeu évinonnenus nabopamoproii pabomoi 1

[Tonyuen npenapar cymmapHou kierouHord PHK W3 kopamia v npoaHamM3MpoBaH Ha Iejb-
anektpodopese. [IpoOupku moanucansl U nomemieHbl Ha xpanenue npu -20°C. IIpoBeneHo
cpaBHeHue npenaparoB PHK, BbIIEIeHHBIX pa3HBIMU UCCIIEN0BATEISAMA. X0/ U pe3yJIbTaThl pa-
0O0THI 3aMPOTOKOIHPOBAHBI B 1a00PATOPHOM KypHAJe.

7.2.6. Jlabopamopnaa paooma 2.. Cunmes nepeou yenu k/[HK. Amnaugukayua osyxueno-
yeunou k/[HK.

Mamepuanst u 060pyoosanue 0151 6bINOIHEHUS 1AOOPAMOPHOL pabomul 2.

* Habop s npaktukyma Clavularia FP cloning set (EBporen, MB0O1)

* HaGop ans cuntesa kIHK Mint (Esporen, SK001)

* MuHepabHOE MacIIo I MOJIEKYJISIPHO-OMOJIOTHYECKUX PaOdOT HITH

anTeyHOe Ba3eIMHOBOE MACO (€Ciy aMIUTH(PUKATOp HE UMEET HarpeBarOLIEiCs KPBIIIKH)
* PeakTuBbI 1 000pYyI0BaHUE TSI TITB-DIIEKTPOdope3a

* AMmunukarop

* HactonbHas neatpudyra

* Boprekc (;xenarenbHO)

 Jlenstnas Oans

* [Ipo6upku ans [P (0,5 nnm 0,2 M)

* [lITatuB qy1st mpoOMpok

* CTepusbHbIe HAKOHEUHUKH TSI TUTIETOK

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

* [Iepuatku

Xoo pabomui

Cunres nepsoit nenu k/JHK. B xauectBe crapTroBoro marepuaia MOXeT ObITh HCIIOJIb30BaHA
PHK wu3 Clavularia, noxy4enHasi mpu BblloHeHUH paboTsll, nnu kouTponbHas PHK n3 HaGopa
Clavularia FP cloning set (2 Mk Ha OJTHY peakIiio CHHTE3a). B kadecTBe MOJ0KUTETBHOTO KOH-
Tpousa ucnonb3yite 2 Mka koHTposasHOM PHK u3 Habopa Clavularia FP cloning set u/unu koH-
tpoabHyto PHK u3 nabopa mst cunresa k/JHK Mint.

1) Iporpeiite o6passl PHK npu +65°C B Teuenue 1-2 MuUH U mepemeniaiTe BCTpSIXUBAHHEM
st nezarperanuu PHK. CopocbTe kamim co cTeHOK MpoOUpPKU Ha HACTOJIbHOM LIEHTpHUdyTE.

2) Hdnsa kaxpaoro obopasua PHK npurorobTe nepByro yacTh peakIMOHHOW CMECH JUIsl CHHTE3a
nepsoit nenu k/IHK B npodupke mis [TLP:

1-3mxn PactBop PHK (1-2 mkr PHK)

1 mxst Agantep CDS-1 (CDS-1 adapter, 10 MmxM)

1 Mk PlugOligo agantep (15 MkM)

X Mk CtepuiibHasg Boaa

5 Mk CymmapHslii 00beM

Pexomennyercst ucnons3oBath 1-2 Mkr cymmapHoit PHK na onny peakuuro. Eciau koinuecTBo
BeiienneHHo PHK HeGombioe, 100aBbTe B PEakIui0 MaKCUMAIBHO JOMYCTUMBINH 00beM pac-
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tBopa PHK — 3 MKu1

3) AkKypaTHO MepemeliaiiTe KOMIIOHEHThl PEeaKIMOHHOW CMECH MUIIETUPOBAHUEM, COPOCHTE
KaIUTM CO CTEHOK MPOOMPKH Ha HACTOJIBHOU IeHTpHudyTe.

4) Ecnu amminugukatop He UMEET HArpeBaloLIEiicsl KPBIIIKH, 100aBbTe KAl MUHEPAIbHOIO
Maciia B KaKAYI NMPOOHPKY IJIsi MPEJOTBPALICHHUS HCIAPEHUsI PEaKIIMOHHON cMecu. 3aKkpoiiTe
MPOOUPKH U TOMECTUTE X B aMIUTUPHUKATOP.

5) NukyOupyiite npobupku 2 muH npu +70°C, mociae 3Toro, He BEIHUMAs IPOOUPKU U3 aMILIH-
¢dukaTopa, CHU3bTE Temreparypy uHKyoOaruu 10 +42°C. Mcnonap3yldTe peXuM ¢ HarpeBaHUEM
KPBIIIKH, €CJIN 3TO BO3MOXKHO. [Ipomoimkaiite uakyOanuro npu +42°C He meHee 1, HO He Oonee 5
MUH. B 3T0 BpeMsi IpUroTOBbTE BTOPYIO YAaCTh PEAKLMOHHOM CMECH /I CUHTE3a MEPBOU LENU
k/IHK (1. 6). Bropyto 4acTh peakiimOHHOM cMecH T00aBISIOT MOCIIe JOCTHKEHUH PEaKIIMOHHOM
cmechio Temnepatypsl +42°C. [Ipu Oosee BbICOKON TeMIepaType MOXKET MPOU30MTH WHAKTHBA-
1Sl 0OpaTHOM TPAHCKPHIITA3EI.

6) Bo BpeMs mHKyOanuu, ONMHUCAHHOW B MYHKTE 5, MPUTOTOBBTE BTOPYIO YacTh PEaKIMOHHON
CMECH, COJAEpKallyl0 00paTHyl0 TpaHckpunTaszy. CTporo coOmrogaiTe MOpsIOK CMEIIMBAHUS
pEareHToB.

2 mka 5X0ydepmuacunresanepsoinenuk/HK (first-strandbuffer)

1 mxn DTT (20 MM)

1 mxa Cmecs ANTP (10 MM)

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

5 Mk CymmapHsiidi 00beM (Ha OJTHY PEaKIMIO CHHTE3a)

[Ipu ogHOBpEMEHHOI MOCTAHOBKE HECKOJIBKHMX PEAKIIHH, MPUTOTOBBTE OOIIYI0 PEaKIUOHHYIO
CMECh, NTepecunTaB 00beMbl J0OABISIEMBIX KOMIIOHEHTOB.

7) AKKypaTHO nepemeniaiiTe KOMIIOHEHTbl CMECH MMUIETHUPOBAHUEM, COPOCHTE KAIUIU CO CTEHOK
MpOoOUPKH HA HACTOJILHOU LIEHTpUdyTeE.

8) lobaBpTe MO 5 MK BTOPOH YacTH PEaKIMOHHOW CMECH B KaKIYH MPOOUPKY CO CTaauu 5.
AKKypaTHO nepemMelaiiTe KOMIOHEHThI PEaKIIMOHHON CMECH NMUIETHPOBAHNEM, COPOChTE Karllu
CO CTEHOK MPOOUPKH Ha HACTOJIBHOU LIEHTpUdyre.

9) UukyOupyiite npoobupku npu +42°C B Teuenue 30 MuUH.

10) JIoGaBbTe K KaX10i peaklMOHHOM cMecu 1o 5 MK pacTBopa «IP-solutiony» miast mHMLIMAMK
BiitoueHus: PlugOligo. AkkypaTHO mnepemerniaiiTe KOMIOHEHThl PEakluu MHUIIETHPOBAHUEM,
cOpochTe Kalii cO CTEHOK NMPOOUPKM Ha HACTOJBHOM meHTpudyre. [Ipogomkaiite nHKyOauio
npu +42°C B Teuenue 1 4 30 MuH.

11) IomecTuTe mpoOUPKH B JIe]T A1 OCTAHOBKU PEaKIUH.

[Tepas nens k/IHK moxeT ObITh MCMOTB30BaHa HEMEJICHHO ISl PUTOTOBIIECHUS JBYXIIETIO-
yeyHoit k/IHK nnu xpanutscs npu —20°C B Teuenue 3 mecsues. [Ipu xpaHeHun npoObUpok Ha —
20°C Ha mHe MOXkeT chopMupoBaThcs OyphIit ocanok. OH He BiuseT Ha kKadecTBo k/HK.
Amvmmdukanus apyxienodeunoit K/ IHK

k/IHK mMoxer ctaTh HCTOUHMKOM KOHTaMuHaiuu. [lonaganue naxe HEOOIBIIOTO €€ KOJIMYECTBA
B peaktuBbl jis [IL[P BbI3piBaeT Hecnenuduueckyro ammndukanuoo. bynpre akKypaTHbl Opu
BBITTOJIHEHUH pabOThl M COMPOBOXKAANUTE SKCIIEPUMEHTHI KOHTPOJIbHBIMU peakuusmu (ITLP 6e3
nobasnenust JJHK-maTpuiis) 115t KOHTpOJIsi KOHTAMUHALIUY.

12) Hnsa xaxmoro obpasma nepsoii nenu k/JJHK mpuroroBeTe peaknmonnyio cmech ans [P,
CMeEIINBasi peareHThl B yKa3aHHOM MOpPsJIKeE:

80 mxn CrepunbHas BoJa

10 mxst 10X Bydep nns ITLHP (Encyclo PCR buffer)

2 M1 50X Cmecb ANTP (10 MM kaxmoit)

4 mxa Ipaitmep nost TTHP M1 (PCR primer M1, 10 MmxM)

2 Mk 50X IMomumepasa Encyclo

2 mxa Ilepsas nens kJIHK (co ctaguu 11)
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100mkn CymMMapHbIii 00beM

Ecnu nepBasg uens kJIHK xpanunace nepen stum npu —20°C, pasMopo3bsTe €€ U nporpeire 1
muH nipu +65°C ans nesarperanun JJHK. Tlepemernraiite conepxuMoe mpoOHpPKH mepea 0TOOPOM
anukBOTH. Hencronp3oBanHas nepsas 1nenb kJJHK MoxeT ObITh TOBTOPHO 3aMOPOKEHA.

13) AkKypaTHO TepeMelIaiTe KOMIIOHEHThl PEaKIIMOHHON CMECH, COPOCHhTE KaIlId CO CTEHOK
npoOUPKHU HAa HACTONBHOHU IeHTpudyre.

14) Pactipenenureno2 SMiiapeakimonHoicMecuB4npooupru sl ILP.

15) Ecnu ammndukatop HE UMEET HarpeBaroIIencsl KPBILIKH, 100aBbTe KaIll0 MHHEPAIBLHOTO
Macia B kaxayro [TIP-npobupky. 3akpoiiTe mpoOUpPKH, MIOMECTUTE UX B aMILIU(UKATOP.

16) OcymectBute [P ammumdukanuio k/IHK, ncnons3ys cieayomuryo nporpammy:
[IpensapurenbHas aeHaryparusa: 95°C 1 mun Hukisl TTLHP 15 nukinos 95°C 15 cex 66°C 20 cex
72°C 3 munH

17) Ilocne okoOHYAaHUS MPOTPAMMEI JIOCTaHbTE U3 aMILTU(UKATOPA OAHY MPOOUPKY, OCTaJIbHBIC
nozsepruure eme 3 uuxiam [TLP.

18) Ilocne 18 nukioB AOCTaHBTE U3 aMIUTM(PHUKATOPA €Il OJHY MPOOUPKY, OCTAIbHbIE TOIBEPT-
Hure emie 3 uukiaam [TL[P.

19) ITocne 21 uukiIoB AOCTaHBTE U3 aMIUTU(UKATOpa €Ille OAHY MPOOHPKY, a MOCIETHIOI MPO-
O6upky noasepraute eme 3 mukiaam [TIHP.

20) Ilposeaute ananu3 npoayktos [II[P ¢ momorsio renb-snextpodopesa (1.2% araposa, 4 MK
npoaykra 1P Ha nopoxky) mapamiensao ¢ mapkepom muymH JJHK (1 kb DNA ladder, 50 ur na
TIOPOXKKY).

21) CpaBHuTE pe3ysbTaT reib-31eKTpodope3a CripuBeACHHbIM Ha puc. OnpeaenuTe onTuMab-
Hoe KoiuyecTBO IUKIIO0B [ILP 1y kakoro skcrepuMeHTaIbHOro 00pasia, UCX0/s U3 Clenylo-
MUX pekoMeHaauuit: M36prrounoe yncno nukiaoB [P npuBoauT kK BOZHUKHOBEHUIO HECIIEIH-
(buyecKux MpoayKTOB, YTO KpailHe HeXeJlaTeNbHO IS BBIMOIHEHUS JalbHEUIIUX TPOLETY.

* OtcyTcTBUE U3MEHEHUH B KOHIEeHTpamu npoaykra [TLP npu no6GaBieHun MUKIOB yKa3bIBaeT
Ha TO, YTO PEAKIHs «BBIILUIA Ha TU1aTo». ONTUMaAIbHOE AJIs aMIUTMPUKAU o0pas3ia Yuciao HUK-
JIOB JIOJKHO OBITH Ha 1-2 1IUKJIa MEHbIIE, YeM TO, KOTOPOE HEOOXOMMO JJIs BBIXO/A PEAKIIUU Ha
1aro.

* [Ipu ontumansHOM KonudecTBe HUKIOB I[P, mpoaykT peakuuu npu BU3yanu3aluy Ha ara-
PO3HOM reiie 00bIYHO UMEET CIIEAYIOIINE XapaKTePUCTUKHU:

a) Bunen mmep ymepeHHoi MHTeHCHBHOCTH B obsactu 0,25-3 T.11.0. ¢ MAKCHMYMOM IUIOTHOCTH
0,5-2 1.11.0. IHTEeHCHBHOCTH IIMepa (OTHOCUTENILHO MHTEHCUBHOCTU MapKepa) J10JKHA MpUMeEp-
HO JIOJDKHA COOTBETCTBOBATh TOM, KoTOpyto uMmeeT obpaszen k/{HK, HaneceHHBIN HAa JOPOKKY 2.

I Eciin ”HTEHCUBHOCTB IMEPA HE MEHSETCA C yBeIndeHneM kosnuectsa nUkioB [P u cmeme-
Ha K JIyHKe, 3HauuT, oopaszer k/IHK nmonaseprcs n3bbirounoit ammmpukanuu. Ecnmu nHTeHCHB-
HOCTb IIIMEpPA CYIIECTBEHHO HMXKE, 3HAYUT, KojandecTBO HUKIOB [P Obu10 HEJOCTaTOUHBIM J1s
amruuKanumu odpasia.

0) HaM4KMe HECKOJIBKUX SPKUX MOJI0C, COOTBETCTBYIOIINUX BBICOKOIPEICTABICHHBIM TPAHCKPHUTI-
TaM. «Pa3MbIBaHNE» TaKHX MOJIOC CBUIETEILCTBYET 00 N30BITOUHOM KosmuecTBe HukioB ITL[P.
22) Coxpanute npoaykt I1IP ¢ ontumanbubiM uncioM nukioB. [Ipoaykrt TP MoxHO XpaHUTh
npu —20°C B TeueHue, 10 MEHbILIEN MEpE, ILIECTH MECSILIEB.

Hmoeu svinonnenus 1abopamopnoii pabomul 2

Metonom cuntesa k/IHK co cMeHOl MaTpuIibl IpUTrOTOBJICHA MEpBast IIENb OMBITHOTO 00pa3ia u
OJIHOTO WJIM JIBYX KOHTpPOJIbHBIX. BBITIOTHEHa aMIUIH(UIIMKAIUS 00pa3loB ABYXIEMOUYECTHON
kJIHK, momo6pano HeoOXxoaumMoe KOJIMUeCTBO IUKIIOB IS KaKa0ro oOpasma. [Ipobupku moamu-
caHbl U TIOMeleHbl Ha xpaHeHue npu -20°C. O6pasusl ammudunmuposanHoi kK IHK npoananu-
3UpPOBAaHBI METOJIOM TelbaiekTpodopesa. [IpoBeaeHo cpaBHEHHE KadecTBa IMpermapaToB, MOIY-
YEHHBIX Pa3HBIMU HCCIENOBATENISIMU WM U3 pa3Hbix 00pasnoB PHK. Pe3ynbTarsl 3anmpoTokom-
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POBaHEHI B JIA0OPATOPHOM KypHAJIE.

7.2.7. Jlabopamopnaa pabdoma 3.. Amnaugukayusa 3’-Konuesozo yuacmka 2eHa ¢hayopec-
UeHmHozo oenka u3 kopannoeozo noauna Clavularia (3°-RACE).
Mamepuanvt u 06opyoosanue 0Jisi BbINOIHEHUsL 1AOOPAMOPHOU pabomuvl 3.
* Ha6op mns npaktukyma Clavularia FP cloning set (Esporen, MB001)

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

* Ha6op npaiimepoB Mint RACE primer set (EBporen, SK004)

* MuHepallbHOE MacIIo JUISl MOJICKYJISIPHO-OMOIOTHUECKUX PadOT WITH
anTe4yHOE Ba3eJIMHOBOE MAcyo (€ciid aMIUTM(PUKATOp HE UMEET Harpe-
BAIONICHCS KPBIILIKH)

* PeakTuBsl 1 000pyaoBanue A renb-anekrpodopesa (IIpunoxenue 1)

* AMunukarop

* HacronbHas uentpudyra

* [Ipo6upku mis TP (0,5 wmm 0,2 M)

e [lITatuB my1st mpoOUpPoOK

* CTepuibHbIC HAKOHSYHUKH TSI TUTIETOK

¢ ABromarndeckue nunetku Ha 10-20, 200 u 1000 Mk

* [IepuaTku

Xoo pabomsi

B nepBom paynae ucnonb3yroT npaiimeps! Dirl-NGH u Step-out mix 1.

1) PasBeaure B 10 pa3 ammnduupoBannyto k/IHK, nonydennyto B padore 2 (1. 22), crepuiib-
HOM Boo#. J{ist aToro B uncToi npobupke cmemaiite 4 Mk oopaszua kJIHK u 36 mxi1 crepuis-
HOM BOJbI. PacTBOp mepemeniaiite BCTpSIXUBaHKWEM, cOPOChTE KaIlJIM CO CTEHOK NMPOOUPKU IIEH-
tpudyruposanuem. Eciu obpazen; k/IHK xpannncsa nepen stum npu —20°C, pazmopo3bTe €ro u
nporpeiite 2 mu tipu +65°C nns nesarperamuu JJHK. [lepememmaiite comepskumoe mpoOupku
nepes 0T00pOM aTMKBOTHI.

2) [loarotoBbTe pPEAKIMOHHYIO CMECh Uil aMIUITM(UKALMU, CMEIIaB KOMIIOHEHThl peakluu B
CJIEIYIOIIIEM ITOPSJIKE:

38 mxn CrepuibHas Boja

5 mxa 10X bydep ms [TLP (Encyclo PCR buffer)

1 mxs1 50X Cmeck ANTP (10 MM kax1oit)

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

2 mka1 25X Cmech npaiimepoB Step-out mix 1

1 Mk 50X IMomumepasa Encyclo

48 mks CymmapHbIii 00beM

3) Pa3nenure peakmoHHYIO cMech Ha JiBe MpoOupku (1o 24 mki). OaHy MOMEThTE KakK KCIie-
PUMEHTAIIbHYIO0, BTOPYIO KaK KOHTPOJIbHYIO.

4) JlobaBbTe B «IKCIEPUMEHTAIBHYIO0 poOupky» 1 MK pa3basnenHoit B 10 pa3 k/[HK. Pa3se-
nennyto k/IHK coxpanute npu -20°C; ona norpeOyeTcs npu MPOBEACHUHU 33/1a4U 110 aMIUTU(U-
kanuu nonHopasmepHoii k/IHK (pabota 4).

5) lo6aBeTe B «KOHTPOIBHYIO MPOOUpPKY» 1Mk cTrepunbHoi Boabl aist [TLP. KonTponsHas am-
wipukanus 6e3 kJJHK maTpuisl mo3BossieT olleHuTh YPOBEHb KOHTAMUHALIMK PEAKTUBOB I10-
ctoponnei JIHK marpuneit 1 nzbexarb B najbHeiIeM KIOHUPOBAaHUS HecleunGUIecKux mpo-
IYKTOB. B ciyuae peanbHOro sKCIEpUMEHTa PEKOMEHIYETCS TaKK€ IOCTaHOBKA JOIOJIHUTEIb-
HBIX KOHTPOJBbHBIX PEAKIMH JUIsl MPOBEPKU CHELM(PUUHOCTH IpaiiMepoB. DTH peakiUK M03BO-
JSIFOT OTNIMYUTE criennpuueckuit mpoaykt [P ot npoaykToB ¢poHOBOM aMIIH(UKauU C OAHO-
ro u3 npaiiMepoB. OJHAKO B paMKax IIPAKTUKyMa ITOCTAHOBKA BCEX KOHTPOJIBHBIX PEaKLIHUN He-
o0s13aTeNbHa.
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6) Ecnu amrmumndukaTtop HEe MMEET HAarpeBalOUICWCsl KPBIIIKU, J00aBbTE KAIUII0 MHHEPAJIHLHOTO
Macia B KaKIyo IpoOUpKy. 3akpoiTe MpOoOUPKH, IOMECTUTE UX B aMIUIU(UKATOP.

7) OcymiecTBUTe aMILTU(UKALINIO, UCTIONB3YS CIEAYIONTyI0 porpammy jutst TT1P:
[TpenBaputenbuas aeHarypaius 95°C 1 mun Hukmsr TP 24-26 nukmos 95°C 15 cex 60°C* 20
cek 72°C 1 mun

* TemmepaTypa COOTBETCTBYeT TeMIlepaType OTKUIa TIeH-crenuduueckoro mnpaimepa. s
NpUOJIM3UTENIEHOTO TIOJICUETa TeMIIEpaTyphl OTXKHTra IMpaiMepa MOXKHO BOCIIONB30BaThCsa (op-
myson T=4(G+C)+2(A+T)+5.

8) Ilo oxoHyanuu amIUIM(UKAUK TpoBeauTe aHanu3 npoaykroB [P ¢ momomipio renb-
anexkTpodopesa B 1.5% arapose (4 mki npoaykra 1P Ha nopoxky napamiensHo ¢ 50 Hr map-
kepa niuuH JJHK).

9) CpasuurepesynbratlIl{Pcrem,utonokazannapuc.10. Inuna cne-uuduueckoro ¢parmenra
JOJKHA OBbITh 0K0J10 8501.0., OJTHAKO OH MOXKET OBbITh HEpa3IMuuM Ha (oHE Hecreuu(UIHOro
npoaykra (mmepa). Ecnu no nanueiM snextpodopesa npoayktsl TP nmeroT HU3Ky0 KOHIEH-
TPALUIO B «3IKCIIEPUMEHTAIBLHON MPOOUpPKe», BEPHUTE MPOOUPKU B aMIUTM(UKATOP U T00ABHTE
2-4 nuxna [THP. [Tpu nmonHOM OTCYTCTBUU MPOIAYKTOB peakiuu 106aBbte 6 nukios [TLP.

10) IIpoOupky ¢ npoaykrom I[P noanummre u coxpanure Ha —20°C.

11) Pa3Beaute B 10 pa3 crepuibHON BoAoM anukBoTy amruudunuposan Hoit k/[HK, momyuen-
Hy!0 Ha npenpiaymei craguu( cm n.10).Kak npurotroButh pasBeieHre ONMUCAaHO B 1. 1 JaHHOTO
IIPOTOKOJIA.

12) TloarotoBbTe peakuoHHyt0 cmech Juist [TI1P:

38 Mk CtrepuiibHasi BoJia

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

1 Mkt 50X Cmeck ANTP (10 MM kaxoif)

1 Mk [paiimep nns TP Dir2-NFP (10 MmxM)

2 mka 25X Cmecs npaiimepos Step-out mix 2

2 mxa k/IHK, pa36asnennas B 10 pa3 (co craguu 11)

1 Mk 50X IMomumepasa Encyclo

50 mxn CymMapHBbIid 00beM

I PeakimoHHy!0 CMECh C Y4€TOM KOHTPOJIBHBIX pEaKLUH MOXXHO IPUTOTOBUTH, KaK OINHCAHO B
[Tpunoxxenuu 4.

13) Ecnu amniau@ukaTop HE UMEEeT HarpeBaroIleicsl KPBIIIKY, 100aBbTe KaIlll0 MUHEPAJIbHOTO
Macla B IPOOUPKHU U TIOMECTUTE UX B aMILIU(PUKATOP.

14) OcyuiectBuTe aMIUTM(PUKALINIO, UCTIONB3YS Clenyolyto nporpammy uis ITLP:
[IpenBaputenshas aeHarypauus 95°C 1 mun Hukmer [THP 14-17 nukinos 95°C 15 cex 60°C 20
cek 72°C 1 Mun

15) Ilo oxkoHyanuu amIUIMUKAIMK [poBenuTe aHainu3 npoaykroB [P ¢ momomipio renb-
anekTpodopesa Ha 1,5% arapose (4 mxn npoaykra [1LP Ha nopoxkky napamiensHo ¢ 50 Hr Map-
kepa qnH JJHK).

16) CpaBuute pesynbrat 1P ¢ TeMm, uro nokaszan Ha puc. Cnenuduyeckuii NpoIyKT BBITIISAUT
KaK OJlHa WM JBe mojockl Ha ypoBHe 550-570 m.o. Bo3moskHa HeOonbas ¢poHoBas amMruindu-
Kalus B BUJE HecreupUUHBIX nojoc win mmepa. Eciau nponykt TP nmeer HU3KYIO KOHLIEH-
TpaIuio, BEpHUTE MPoOUpPKY B amrutudukaTop u nodasere 2-4 nukima [1HP. Eciu npoxyxt ITLP
HE TOMOTeHeH (kak Ha puc. 11), nepexonute k Tperbemy payHay 3’-RACE. Eciu npoxyxr ITLP
BBITJISIAUT TOMOT€HHBIM, TPOBOAUTH TPETHM payH/l HET HEOOXOIUMOCTH — MEPEXOUTE K BBINOJI-
HEHUIO M. 24 mpoTOKoOJIa.

17) Ipo6upky ¢ npoaykrom [11[P moanmummre u coxpanure Ha —20°C.

18) Passenuresl0pascrepunbHoiiBogoiianukBoTyamiuduuuposanHoi k/{HK, noixydyennyo Ha
craguu 17. Kak npuroToBUTh pa3BeICcHUE OMUCAHO B M. 1 JaAHHOTO MPOTOKOJIA.

19) IToaroTroBbTe peakimonHyo cmech Ais [T1P:
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38 mku1 CtepuiibHast BoJia

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

1 Mkt 50X Cmech ANTP (10 MM kax1oi1)

1 mxn [paiimep st TTLHP Dir3-WEP (10 MxM)

2 Mk 25X Cmech mpaiimepoB Step-out mix 3

2 mxa k/IHK, paz6aBnennas B 10 pa3 (co ctaguu 17)

1 Mkt 50X IMomumepasa Encyclo

50 Mk CymMapHbIi 00beM

20) Ecnu ammmugukaTop HE MMEET HarpeBarollencsl KPBIKH, 100aBbTe KaIlll0 MUHEPAJILHOTO
Maclia B IPOOUPKHU U MIOMECTUTE UX B aMILIU(PUKATOP.

21) OcymiecTBuTe aMIUTH(PUKAIIUIO, UCTIOIB3YS CIEAYIONTyo mporpammy juist TT1P:
[Ipensapurenbnas nenarypauus 95°C 1 mun Hukier TIHP 16-18 mukinos 95°C 15 cex 52°C 20
cek 72°C 1 mun

22) Ilo okoHYaHWM aMIUTH(HUKAUU MpoBeaute aHanus npoaykTtoB I[P ¢ momorbio renb-
anexTpodopesa Ha 1,5% arapose (4 mxa npoaykra [P Ha nopoxky napamiensao ¢ 50 Hr map-
kepa juH JIHK).

23) CpaBuute pesynbrtat [P ¢ Tem, uyTo moka3ad Ha puc. CrenuuuecKuii MpOIyKT BBITIISIUT
Kak mosoca Ha ypoBHe 530m.0. ®oHoBast ammupuKanus OTCyTCTBYeT. Eciiu mo JaHHBIM dIiek-
Tpodope3a MPOAYKT UMEET HU3KYIO KOHIICHTPAINIO, BEPHUTE MPOOUPKY B aMILTU(PHUKATOP U JO-
0aBpTe2-4umknalILIP.

24) TlpoBenuTe CpaBHUTEIBHBIA aHAIN3 HA Telib-3JeKkTpodopese npoaykros [TIP mocie nepso-
ro, BToporo u Tperbero payHaoB 3’-RACE s ouenku crenenu oboramieHus crneuupuueckum
OPOAYKTOM M HM3MEHEHMEM ero JiuHbl B Xoje nested/step-out IIIIP. Jlns cpaBHeHust Boc-
MOJIB3YHTECH Pe3yIbTaTOM deKTpodopesa, moka3aHHBIMHAPHUC.

25) IlpoBenute oOCyKIEHUE 3TANlOB pabOThI, HE BKIIOYEHHBIX B JIaOOPATOPHYIO YacTh MPAKTH-
KyMa, — KJIOHUPOBaHueE U ceKkBeHupoBaHue npoaykToB 3’-RACE, aHanu3 moiy4eHHbIX MOClIe0-
BaTEIBLHOCTEN HYKJICOTHIOB, Tu3aitH mpaitmepoB st 5°-RACE, cooctBenno 5°-RACE u qu3zaiin
npaiiMepoB sl aMILTU(UKAIIMH TTOJIHOM KOIUPYIOIIEH MOCIe10BaTeIbHOCTH.

Hmoeu svinonnenus nabopamopnoii pabomul 3

B nponecce aByx unm tpex payHnaoB 3’-RACE nonyden snexkrpodopeTrnuecky roMoreH-
Held ponykt [P, coorBercTByrommii 3’-koniy MPHK. IIpoxykter Bcex paynnos 3’-RACE
IPOAHAIN3UPOBAHBI METOIOM T'eNlb-uIeKTpodopesa. Pe3ynpTaTsl 3a1poTOKOINPOBaHbI B J1a0opa-
TOPHOM JKypHAJe€.

7.2.8. Jlabopamopnas paboma 4.. Amnaugukayua noanoiu Kooupyouwieii nocj1e008amenbHo-
cmu cena ghnyopecueHmHno20 0eaKa u e20 HanpasieHnoe KI1OHUPOeaHue ¢ 6aKmepuanbHblil
IKCHPECCUOHHDLIL 6EKMOP.

Mamepuanvt u 0b6opyodosanue 015 8bINOIHEHUS 1AOOPAMOPHOU pabombl 4.

* Habop s npaktukyma Clavularia FP cloning set (Eporen, MB0O01)

* HaGop ans ITLP Encyclo Plus PCR kit (EBporen, PK101)

* Habop st ounctku JIHK u3 rens u peakiponnsix cmeceit (EBporen, BC022)

* HaGop ans knonuposanus Quick-TA kit (EBporen, TAK02)

» HaGop ans Beinenenus mnazmuaHoi JIHK (EBporen, BC021)

* MuHepaiibHOE Macio JJs MOJEKYJISIPHO-OMOIOTUYECKUX paboT WM anTe4yHOE Ba3eIMHOBOE
Macyo (ecnu aMIuM(UKaTop He UMEET HarpeBaroIIencsl KPbIILIKN)

* KomnerenTHeie ieTku st xumudeckod TpaHchopmanuu (XL1-Blue,DHS5a wmm apyrue
recA(-) mrammsl J1000ro mpousBoauTes, Hanpumep, EBporen, CC001)

KomneTeHTHbIE KJIETKM MOTYT OBITb HPHUTOTOBJIEHBI COIJIACHO CTaHAAPTHBIM IPOTOKOJIAM
(manpumep, [1]).
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» @epmenTtsl pectpukiun BamHI n HindIll ¢ cooTBeTCTBYIOMMM peakIMOHHBIMU PAaCTBOPAMU
(manpumep, 10X 6ydep W (Sibenzime) unu 10X 6ydep 2 (NEB), 10X pactBop BCA 1 mr/min)
» Cpena anst KynpTHBHpOBaHuUs Oakrepuii LB , skuakas u arapu3zoBanHas Ha yamkax [lerpu

e AMOUIIWIINH

* PeakTuBbl 1 000pyJ0BaHUE JUISI TeIIb-3IIEKTpOdope3a

* PeaxtuBsl u o6opynoBanue s [TLP-ckpuHuHTa

* [lImarens MukpoOuonorndeckuii (puraibckoro)

* Ammndukarop

* Boprekc (>kenaTenbHO)

* HacronbHas uentpudyra

* BoasgHoi TepmMocTat

 Jlenstnas OaHs

* Xonmoamibauk (+16°C)

* Tepmocrat mns yamek [lerpu (+37°C)

» TepmocTtaTuueckas kavainka (+37°C)

» CiupToBas WK ra3oBas ropesika

* TpancuwIrOMUHATOP, JUTMHA BOJIHBI 295-365 HM

JlomoHUTENBHO KeJIaTebHO UMETh 000pyAOBaHUEe IS JeTeKIuu (iayopecueHuu: (ayopec-
HEHTHBI OMHOKYJISIp Min MUKpockor ¢ puinbTpom FITC.

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

e llItaTuB 1t MPOOHPOK

* CTepusbHble HAKOHEUHUKH TSI TUTIETOK

* CrepuiibHbIC KYIbTypalibHbIE TPOOUPKH (10-15 M), CTEKJISTHHBIE WU TTOJIUTIPOTTUIICHOBBIE

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

* [IepuaTku

Xoo pabomsi

B kauecTtBe craproBoro marepuaiga MoxkeT ObITh Hcnonb3oBaHa k/IHK u3 Clavularia, momyuen-
Hasl IIpY BBINOJHEHUH paboThl 2, nian koHTpoabHas k/IHK u3 nabopa Clavularia FP cloning set.
AwMrndukanus

1) Pasmopo3ssTe pazsenennyto k/IHK, nmpuroroBieHHyto BO BpeMs BBIIOJHEHHUS paboOThl 3 win
pasBeauTe anukBoTy KOHTposibHOM KJIHK u3 nabopa Clavularia FP cloning set B 10 pa3 cre-
puibHOM Bonoit. I[Ipouenypa passenenus k/IHK onucana B 1. 1 (pabota 3).

2) [ToaroroBeTe peakinoHHYO cMech auis [TLP:

39 mxn CrepuiibHast BOJa

5 Mk 10X bydep as I[THP (Encyclo PCR buffer)

1 Mkt 50X Cmeck ANTP (10 MM kax10i1)

1 Mk [Ipaiimep 5’Dir-BamHI (10 MmxM)

1 Mk [paiimep 3’Rev-HindIII (10 MxM)

2 mka k/IHK, paz6asnennas B 10 pa3 (co craguu 1)

1 mxn 50X IMomumepasa Encyclo

50 Mk CymmapHsbIil 00beM

3) Eciu ammndukaTop HE MMEET HArpeBarOIICHCS KPBIMIKH, J00aBbTE KAIUTFO MHUHEPATHLHOTO
Macja B IPOOMPKU U IOMECTUTE UX B aMILTU(UKATOP.

4) OcymiecTBUTE aMIUIM(DUKAIIIO, UCIIONB3YsI CIAEIYIONIYI0 TPOTPaMMY:

ITpenBapurensHas aeHarypauusa 95°C 1 mun Hukaer TP 25-27 nukinos 95°C 15 cex 60°C 20
cek 72°C 1 mun

5) IIpoenute ananu3 npoaykros I1LIP meronom rens-anexrpodopesa (4mkn npoxykra TP Ha
nopoxky napawienasHo ¢ SOur mapkepa muH JIHK). Cnenuduueckuii IpoayKT BBITIIAIAT Kak
nojaoca okouso 800 m.o.
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PecTpukims

6) IIpoxykr ITLP. Dmoupyiite JIHK 40 mxn 6ydepa s amroruu (SMMTpuc-HCI, pHS,0). Me-
TOJIOM TeJb-3JIeKTpO(ope3a MpoaHATU3UPYHTE 2MKJII AJII0aTa, YTOObI yOSIUTHCS, YTO HE MPOU30-
uuio cymecrsennou norepu JJHK.

7) IloaroToBbTe peakuMOHHYIO cMech ais pectpukuuu [ILP-¢parmenra, cmemas peareHTH B
yKa3aHHOM MOPSIJIKE:

28wmknn Ouniennsiit [THP-gparment (15-20Hr/MKT)

(JAHK cocramuu 6)

4mxn 10X0ydepaisapecTpuKkuu

(BufferW,Cu6sn3ummmBuffer2, NEB)

4mxn 10X pactBop BCA (1mr/min), 1o koHedHOU KOHIeHTparuu 100MKT/Mit

2min DHponykiieasza pectpukunu BamHI (Cubsn3umunu NEB, cooTBeTCTBEHHO)

2mka Duponykiea3a pecrpukimu HindII (Cubsa3umumu NEB, cooTBeTCTBEHHO)

40mkn CyMMapHbIii 00beM

Ecnu Bel ucnionb3yere pecTpuKTasbl APYTrUX MPOU3BOIUTENEH, BbIOepuTe Oydep s 0THOBpE-
MEHHOH PECTPUKIMH JBYMS PECTPUKTA3aMHU COIJIACHO PEKOMEHJAlUAM IPOU3BOIUTEIS.

8) IloaroToBbTE PEAKIIMOHHYIO CMECH ISl PECTPUKIIMU BeKTOpa /it kKiioHupoBaHust pQE-30 (u3
Habopa Clavularia FP cloning set). [ly1s 3Toro cMemiaiite peareHThl B yKa3aHHOM HOPSAKE:

18 mxn CrepunbHas Boja

10 mxst Bextop pQE-30 (100 Hr/mMK)

4 Mk 10X 6ydep ms pecrpukuuu (BufferW,

Cubsn3um mu Buffer2, NEB)

4 mxn 10X pactBop BCA (1 Mr/mi), 10 KoHEUHOM

KoHIeHTpauuu 100 MKr/mia

2 Mk DHjoHykIea3a pectpukuuu BamHI (Cu6sn3um nnu NEB, cooTBeTCTBEHHO)

2 mka Dunonykieasza pectpukuun HindIIl (Cu6su3um nnn NEB, cooTBeTcTBEHHO)

40 Mk CymmapHbIilt 00beM

Ecnu Bel ucnonb3yere pecTpukTasbl Apyrux Mpou3BoauTeneil, Beioepure Oydep s oJHOBpe-
MEHHOW PECTPUKLIUU ABYMS PECTPUKTA3aMH COTJIACHO PEKOMEHIAIUAM MPOU3BOAUTES.

9) Uuky6upyiite cmecu npu +37°C. [lna pecrpukuuu [TLP-¢pparmenta Bpems uHkyOanuu — 1
yac. Bpems uHKyOanuu BeKTopa MOXKHO YBETUYHUTH 110 1,5-2 yacos.

10) Yepes 1 yac unkyOanuu ouncrute I1L{P-pparmeHT Ha KOJIOHKE COrTaCHO MHCTPYKIMU MPO-
W3BOAMTENST HAObOpa IJIsi OYMCTKU. JJIs AMIIOIMU ¢ KOJOHKK ucnoiib3yite 20 mki Oydepa s
samouuu (SMMTpuc-HCI, pH 8,0). IIpobupky c ounmenusiM JIHK-pparmenToM nomectute B
aen.

Jns smonun pparmentoB JIHK mocie pecTpukiy Hesb3sl HCHOIB30BATh BOMY, TaK Kak B HEH
MO>KET IPOU30MTH YaCTUYHAs JIeHaTypanus KoHIoB Moiiekys JIHK.

11) IlpuroroBbre 1,2% arapo3Hblii Tenb, jKelIaTeNbHO ¢ MWHUPOKUMH (7-10 MM) JyHKamu (Ui
HaHeceHust mpo0 no 10-15 MKIT) JIs1 OYMCTKU BEKTOpPA OT MPOAYKTOB HEMOJIHOM PECTPUKIIUU.
OuncTka BEKTOpa Ha Irejie MO3BOJISIET CYIIECTBEHHO CHU3UTH KOJIMYECTBO KOJIOHHM, JUIIEHHBIX
BCTaBKH, [TPU TpaHCHOpMAIIH.

12) Hanecute B HECKOJIBKO COCEAHHX JTYHOK (B 3 WK 4) BeCh 00bEM PEaKkuu PECTPUKIIUU BEK-
Topa. Jns cpaBHEHHs 3MEKTPOPOPETUUECKONW MOJBMKHOCTU JMHEAPU30BAHHOTO U LEIHHOIO
BEKTOPA HAHECUTE PAIOM 2 MKJI HCXOJHOW IIa3MU/BbI.

13) IlpoBeaute snexTpodopes, UCMONB3Ys cleayroue napameTpbl: He Oonee 8-10 V Ha cm
npobera (0T 2JEKTPo/Ia 10 IEKTPOJIa), CTAOMIN3ALUS 110 HAMPSHKEHUIO.

14) TlomecTuTe TENIb B TPAHCHITIOMHUHATOP, HE CHUMAS C MOJIOKKHA. AKKYpaTHO B OBICTPO YH-
CTBIM CKaJIbIesIeM (MM TOHKUM HOCHKOM ISl MUIETKH) oTMeThTe moj Y D-namnoii (parmeHt
refs, cojepKaluil Hanbosee MHTEHCUBHO OKPALIEHHYIO 110JIOCY, TPEACTABISIONIYI0 COO0H u-
Heapu3oBaHHy!o asmuanyto JAHK (puc. 15).
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B TpancuioMrHaTOpe Jydilie UCII0JIb30BATh «MATKUI) pPeXUM U3IydeHus — npu 365 um. Bpe-
M1 SKCIIO3ULIUH JI0JIKHO OBITh COKpaleHo 10 MuHUMyMa (5-10 cex), Tak Kak 0] BO31eHCTBHEM
YO cBera npoucxoaut amypunuzanus JJHK, uto cHmkaer 3¢ (heKTHBHOCTh KJIIOHUPOBAHHUS.

15) BbiHbTE Trenb M3 TPaHCUIUTIOMHUHATOPA, BBIPEXKBTE OTMEUEHHBIH ()parMeHT CKalblelIeM U
NEepeHeCcUTe B YUCTYIO MpoOupKy. OnpeaenuTe Bec BhIpE3aHHOTO (parMeHTa (B3BECHB ITYCTYIO
MPOOUPKY U IPOOUPKY C TejieMm).

16) Ilocne BrIpe3aHus MOIOCH PACCMOTPUTE T€Jb O] TPAHCUILTIOMUHATOPOM, YTOOBI YOSIUTh-
cs1, yTO OOJIbLIAs YACTh JIMHEAPU30BaHHOM MIa3Mu/Ibl ObL1a BbIpE3aHa.

17) Ouuctute BEeKTOp Ha KOJOHKE st ouucTKH (pparmentoB JIHK u3 araposznoro remns, cienys
MHCTPYKLMU Ipou3BoauTeNs. I 3III0LUHU ¢ KOJIOHKH Ucnofb3yiTe 20 M1 Oydepa ams 3II0uu
(5MM Tpuc-HCI, pH 8,0).

18) Ilpoananusupyiite nomydennsie npenapatsl JJHK ¢ momomrsto renpanextpodopesa B 1.2%
arapose. Hanecute psanom no 1 u 2mki ountiennoit [JHK Bextopa u BcraBku. [1o nnTeHCcHBHO-
CTH TOJIOC OLICHUTE UX KOHLEHTpaluio. s 3Toro HaHecuTe napasuieNbHO C ONBITHBIMH 00pa3-
namu Mapkep e JJHK (25, 50 u 100 Hr cymmapHoOro npenapara) U BU3yalbHO CPAaBHUTE HH-
TEHCUBHOCTb I0JIOC Cpa3y IMOCIEe BXOX/AEHUS 00pa3loB B reib (pa3roH npoOsl He 6osee 0,3-0,5
CM, TIOKa (pparMeHTHI MapKepa JJIMH He YCIENU Pa3eTuThCs).

JlurupoBanue

19) Ucxons u3 onenku konneHtpamuu J{HK BexTopa u BcTaBku, paccuntante 00BbeMbl 100aBIs-
€MbIX KOMIIOHEHTOB B PEaKIUIO JIMTUPOBAHUS.

KonuuectBo nodasnsembix JIHK BekTOpa v BCTaBKM B JaHHOMU 3a/1a4ye JOJKHO OBIThH B Ipenenax
15-25 Hr Ha peakuuio.

[TpuroToBbTE CMECH /IS JINTUPOBAHUS:

X Mk CrepuiibHas Bozia

1 Mk 10X 6ydep nmns nurassl

Y mkn JIuneapuzoBaHHas miuazMua (Bektop) (20-25 Hr)

Z mxa IHK BcraBku (20-25 =r, gomyctumo a0 50 HT)

1 Mk Quick-TA T4 JHK nurasa

10 mxn CymmapHBbIii 00beM

20) UnxyOupyiite cMech nipu +16°C B Teuenue Houu. J[s1 XpaHeHHs peaKIMOHHYIO CMECh Cclie-
JyeT 3aMOpPO3UTh, THAKTUBALUS (EPMEHTOB HE TpeOyeTcsl.

Tpancopmanus

21) Pa3zmopo3bTe BO JbAy (hacoBKY KOMIETEHTHBIX KJIETOK U aKKypaTHO IepeMellaiTe BCTPSAXU-
BaHUEM.

22) IIpuroroBbTeE JIBE€ aTMKBOTHI CBEKEPAZMOPOKEHHBIX KOMIETEHTHBIX KJIeTOoK (1o 70-100 mxu)
U 100aBbTe B OAHY S5 MKI (1/2 06bEMa) peakIMOHHOMN JIMTa3Ho cMecH (OmbITHas TpaHchopMa-
1usl), B APYryo — 1 MKJI KOHTPOJIbHOM MIa3MuJbl ¢ TeHOM (hIyopecleHTHOro Oenka u3 Habopa
Clavularia FP cloning set (10 ur/mxim). Ilepememaiite comepxumoe MPOOUPOK OCTOPOKHBIM
BCTPSIXUBAHUEM.

23) Nuky6upyiite mpobupku 30 MUH BO JIbY, MTOCIE STOTO MOMECTUTE UX Ha | MUH B BOASTHOM
TepMocTaT ¢ Temneparypoit +42°C (xut-1ok, heat-shock).

CyxuM TEpMOCTAaTOM JUIsl XMT-IIOKa IOJI30BATHCSA HENb3sl M3-3a HU3KOW TEIIONPOBOJHOCTU
BO3/yXa.

24) Ilepenecure npodbupku B jex Ha 5-10 MuH.

25) JoGaBbre no 300 mkn termoi cpensl LB 0e3 anTubnoTuka, MHKyOupyiTe 45 MUH B CyXOM
tepmoctate rpu +37°C 1y noapamuBaHust 0akTepuii (MOKHO C IIOKaYUBAHUEM).

26) Pacceiire kierku Ha yamku [letpu ¢ 1,5% LB-arapom ¢ amnunumuaom (100 mxr/mo). Pag-
HOMEPHO pacrpeiesnTe KyJIbTypy IO MOBEPXHOCTH arapa M TIIATEIbHO Pa30TPUTE MHKPOOUO-
gorudeckum mmareseM. OTkpbiThie yamku [lerpu noacymmTe 5-10 MUH psioM C IJIaMEHEM ro-
penku, nocie yero nocraBbre Ha 18-20 u (Ha HOub) B Tepmoctat Ha +37°C. B Tepmocrare yani-
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ku [leTpu criemyer pazMemiats JHOM KBEPXY, YTOObI KOHJCHCAT HE Karajl Ha MOBEPXHOCTh arapa
Y HE pa3MbIBaJl KOJIOHUU.

OT60p KJIOHOB

27) Jlns BBISABICHUS PEKOMOMHAHTHBIX KOJOHHUWA OCYIIECTBUTE CKPUHUHI KOJIOHHM METOJO0M
ITLIP.

28) Ilomectute yamku B XOnoauiIbHUK Ha +4°C (pa3MecTUB BBEpX THOM) M OCTaBbTe Ha 2-3
nusi. Yepes 18-20 4 mocne Tpancopmanuu ¢uryopeceHTHbIH 0eloK B peKOMOMHAHTHBIX KIIO-
HaX BU3YaJbHO HE JIETEKTUPYETCS, TaK KaK ero MOJIHOE CO3peBaHue TpeOyeT JAJIUTEIBHOIO Bpe-
MeHH (2-3 cytok npu +4°C).

29) Yepes 2-3 cyTok mpoBeauTe OTOOP KJIOHOB 1Mo ¢eHoTHmy. s 3toro cpaBHuTe (hiryopec-
LECHIIMIO KOJIOHUM Ha KOHTPOJIBHOW M ONBITHOM 4yamkax. Haliiute Ha ONBITHOW YalllKe KOJIOHHH,
JKCIIpeccupyromue (QryopeceHTHbI Oenok. DIyopecleHlnI0 MOXHO JETeKTUPOBATh IMOJ]
(ryopecieHTHBIM MUKPOCKOIIOM Wi OMHOKYJISIpoM ¢ mcroib3oBanueM ¢unbstpa FITC, ¢ mo-
Motplo Y D-TpaHcuiuitoMuHaTopa (anuHa BoiHbl 295-3675 uM) win aro6oi Y @-namnsl. Ecnn
0TOOp KJIOHOB INPOM3BOJAUTCS HA TPAaHCUJUIIOMHMHATOpPE, TO CJlEeNyeT MUHUMU3HPOBATH BpeMs
9KCIO3ULUU TOJ] yibTpaduoneToM. Bee KOJIOHUM UMEIOT KENTOBATyI0 aBTO(IIyOPECICHIINIO, U
TOJIbKO PEKOMOMHAHTHBIE KJIOHBI OTJIMYAIOTCS XapaKTEPHBIM 3€JIE€HBIM OTTEHKOM, CBOMICTBEH-
ueIM GFP-mogo0HbIM Oenkam.

30) Cpasuure pe3ynbraThl [IL{P-ckpuHuHra ¢ pesyiabTaramMu, OJIy4€HHBIMU IIPH OTOOPE KIOHOB
no genoruny. Ha oOparHoii ctopone yamiku [leTpu oTMEThTE IBETHBIM MapKepoM 1-2 KOJIOHHH,
SKCHIpeccupyronue (pryopeceHTHBINH OETIOK U COAepIKaIHe [EIEBYI0 BCTAaBKY.

31) YucThiM HOCHKOM COCKPEOUTE KOJOHHUIO C Yallku, pecycrneHaupyiite B 300 MK >KHIKON
cpens! LB.

32) Ilepenecurekarunocycrnen3uu(S-15MKiIT)BIpOOMPKYCSMIDKUAKON CEIeKTUBHOM Cpelibl, HH-
KyOupyiite npodupky Ha kayanke (200-25006/mun) npu +37°C B TedeHHe HOUYM JJi HapalllyuBa-
HUS KyJIbTYDBI.

33) IIpoOupKy € )KUIKON KyJIbTYpOl CHUMHUTE C KaUaJIK{, YacTh KUJKOH KyJlbTYypbl IIEpeseiTe B
1,5 nnm 2 mut npoOupKy M LeHTpUuyrupyiite Ha HaCTOJIbHOM LeHTpudyre 5 MUH npu 4-5 ThIC.
00/MHUH.

34) Ot6pocbTe cynepHatanT. K ocTaBmmuMcs Ha JHE MPOOMPKU OaKTepUaIbHBIM KJIETKaM J0-
0aBbTE BTOPYIO MOPLUIO )KUJKON KYJIbTYpbl U MOBTOpHUTE LeHTpudyruposanue. Eciu 3amnanu-
POBAHO BBINIOJIHEHUE 3a/1a4M 5, COXPAHUTE OCTATOK KYJBTYPBI U UCIOJIB3YHTE €ro IJs Hapallu-
BaHMsI OMOMACCHI C 1IEJIbI0 BBIIENIEHUS PEKOMOMHAHTHOTO OeJKa.

35) 13 nonydeHHOro GakTepHaIbHOTO OCAJKa BBIACIUTE IUIa3MUJY, MOJNb3YsACh HAOOpOM s
BbIeneHus azamuanon JJHK u uHCTpyKImen npon3BoauTeNs.

36) IlpoBenute ananu3 npenapata iazmuaHoi /IHK ¢ momomisio rempanexkrpodopesa (1.5%
araposa, 2 Mk npenapara miazmuanoit JJHK napannensno ¢ 50 mxr mapkepa muna JTHK).

ITpu pemeHnn 3KCIEpUMEHTAIBHOM 3a1auM, AJI MOATBEPKIACHUS PE3YJIbTaTOB KIOHUPOBAHUS
BBIJICJICHHYIO TuIasMuaHyro JIHK ceKkBEeHHpYIOT M MpOBEPSIOT MPAaBUIBHOCTh NOJIYYEHHOW HYK-
JICOTHIHOW TMOCJIEI0BATENIBHOCTH BCTABKH. DTH 3Tambl MCKIIOYEHbI U3 J1a0OpaTOpHOM paboThI
MPaKTUKyMa JIsl SKOHOMHH BPEMEHHU.

HUmoeu evinonnenus nabopamoproii pabomol 4.

[IpoBeneHo HampaBIeHHOE KIOHUPOBAaHWE reHa (DIYyOpEecleHTHOro Oenka U3 Kopaia B
IKCTIPECCUOHHBIN BeKTOp. OTOOpaHBl PeKOMOMHAHTHBIE KJIOHBI. [loydeH u mpoaHamu3upoBaH
npenapat wiazmuanoi JJTHK u3 pekomOMHAHTHOTO KIIOHA (MpOOMpKa MOMAMKCAHA U TTOMEIIeHa
Ha xpanenue npu —20°C). Pe3ynbpTaThl 3apOTOKOIMPOBAHEI B JJA0OPATOPHOM JKypHAJIE.

7.2.9. Jlabopamopnaa paboma 5. Ikcnpeccusn zena hyopecueHmnozo 6enka 6 Gaxkmepusx
E.coli; euszyanuzayus u evioenenue peKomouHanmuoz2o denka.
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Mamepuanvt u 06opyoosanue 0Jisi BbINOIHEHUSL 1AOOPAMOPHOU pabomul 3.

* HaGop nmns npaktukyma Clavularia FP cloning set (EBporen, MB001) (eciiu He BBITIOJIHSIIACH
pabora 4)

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

o AMIIMIIMIIINH

* bydep nns o3ByunBanus (50 MM Hatpuii-pocharnsiii 6ydep, pH 7,5-8; 300 MM NaCl)
 XenatHelil cCOpOEHT A1t ourcTKH OenkoB ¢ His-mumiensto (Hanpumep, Protino Ni-IDA ummn Ni-
TEJl (Macherey-Nagel), NINTA-agarose (Qiagen))

» PactBop DJITA ans smroruu 6enka, 100 MM, pH 8,0

* OGopynoBanue sl neTeKnuu (iyopecueHnu (TpaHCHWUTIOMUHATOP (295 HM) mnm nroOast
V®-nammna)

* Boprekc (>kenaTenbHO)

» Tepmocrat ans yamek [lerpu (+37°C)

* HacronbHas uentpudyra

* YIbTpa3ByKOBOW TOMOT€HU3ATOP

* [Ipo6upkwu (1,5 wmm 0,2 M)

e llItaTuB 1t MPOOHPOK

» CTepusibHbIe HAKOHEUHUKH TSI TUTIETOK

* CrepwiibHbIC KyIbTypalibHbIe TPOOUPKHU (10-15 M), CTEKIISTHHBIC UITH TTOJIUTIPOTTUIICHOBBIE

e ABTromMarndeckue nunetku Ha 10-20, 200 u 1000 Mk

* [IepuaTku

Xoo pabomsi

I Ecnu nanHas 3ajaya BBINOJNHAETCS Oe3 BBINOJIHEHUE 3aj1add 4, MpeIBapUTENbHO MPOBEANUTE
TpaHchopmaluio 0akTepuili KOHTPOJIBHOM TuTa3MuUI0M U3 Habopa it mpaktukyma Clavularia FP
cloning set kak onucano B I.II. 21 —

32 (pabota 4).

1) Ilepeceiite ocraTok cycnensuu (1. 34 pasaena IV.5) Ha otaenvHbie yamku [letpu. PaBHO-
MEpPHO pachpeiesiuTe BeCb 00BbEM CYCIIEH3UH I10 MOBEPXHOCTU arapa W TIIATEIbHO Pa3OTpUTE
LIMaTeIeM.

2) OtkpeiThle yaliku [letpu nojacymuTe B TedeHHe 3-5 MUH PAJIOM C IJIAaMEHEM TOPEJIKH, 110CIIe
4ero MoCTaBbTE BBEPX NHOM B TepMocTar Ha +37°C Ha HOYb.

3) Yepe3 18-20 u mepeHecuTe 4HallKd B XOJOAWIBHUK Ha +4°C (pa3MecTuB BBEpPX THOM) U
OCTaBbTE Ha 2-3 JHS [Vl CO3peBaHMs Oelka.

4) JlocTaHbTe YaIlK{ U3 XOJOIUIbLHUKA. Y OeIUTECh, YTO BBIpOCIIas OuoMacca umeeT ¢uryopec-
HEeHUHUI0. [[ns 3Toro momMecture yamky noj uctounuk Y P na 20-30 cek.

Hamuuue ¢uyopecuennnu B Ouomacce sBIsS€TCS 10Ka3aTeIbCTBOM IMPUCYTCTBUS PEKOMOMHAHT-
HOro OenKa.

5) Cockpebute GakTEepuu C MOBEPXHOCTH arapa OJHOPA30BBIM TUIACTHKOBBIM HOXXOM HIIM pac-
TUTFOIIIEHHBIM HOCUKOM JUISl IUIIETKH.

6) Pecycnienaupyiite Ouomaccy B 1 mi 6ydepa a1 03By4UBaHUS U TIOMECTUTE TPOOUPKY B JIE.
7) Pa3pymipTe KIETKH ¢ NMpUMEHEHHEeM yibTpa3Byka. [lonbepute Takoi pexUM O3BYyUMBAHMUS,
4yTOOBI HEe 00pa30BBIBANIACH TIEHA (HAapUMep, 3-5 UMITYJIbCOB cpeHel MomHocTH 1Mo 20-30 cek ¢
nepepbiBamu 110 30-40 cek, BO BpeMsl 03BYUHMBaHUS MIPOOUPKY OXJIAXIaTh BO Jbay). BmecTo 06-
paboOTKH yJIbTPa3BYKOM MOKHO IPOBECTH T'MIIOTOHUYECKUH IIOK: PECYCHEHAMPOBATh KJIETKU B
10 MM Tpuc-HCI, pH 7-8, u noasepruyts 5-10 nuknaM 3aMopakuBaHUS-pPA3MOPAKUBAHUS).
D¢ heKTUBHOCTH BbIICICHUS O€IKa MIPH 3TOM CYIIECTBEHHO CHIKACTCA.

8) Kierounslii nebpuc ocaaute HEHTpUPYTHpOBaHHMEM B TeueHHe 20MHH Ha MaKCHUMAaIbHOM
CKOpPOCTH Ha HAaCTOJIbHOW LeHTpudyre. AKKypaTHO 0TOEpUTE HaJOCAA0UYHYIO KHUIKOCTh U Iepe-
HECHUTE €€ B HOBYIO IIPOOHUPKY.
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9) [IpoBeanTe OUUCTKY MUHH-TIpPENIapaTa PpeKOMOMHAHTHOTO O€JIKa C IOMOIIBIO XEJIATHOTO COP-
OcHTa COTJIaCHO MHCTPYKIMU Tpom3BoauTens. Dmoupyite 6emok 50 mxia 100 MM pactBopa
ONTA. Ipenapar Genka Mo>kHO XpaHuTh 1pu +4°C B TeueHune Henenu u npu -20°C murenbHoe
BpEMs.

10) ITomectute mpobupKy c OenkoBbIM mpemnapatoM noxa Y @-tpancwunromuHatop wim Y O-
JaMIty st oOHapyskeHus (iyopecteHInd. B kadecTBe JONOIHUTENbHBIX 33]a4 PEKOMEHAyeTCs
CHSTBH CIIEKTPHI (pIyopeciieHnu Oenka Ha CIeKTPOo(IyopuMeTpe 1 MPOBECTH aHAIU3 JICHATYpH-
POBaHHOI'O ¥ HEJICHATYpUPOBAHHOTO O€JIKa ¢ MOMOLIbIO renbaiekTpodopesa B ITAAT.

Hmoeu évinonnenus nabopamoprot pabomol 5.
[TponemoHcTpupoBaHo Hanuuue (GiyopecueHnnu B 6uomacce. BoineneH pekoMOMHAHTHBIN Oe-
7ok. Pe3ynpTaThl 3alIpOTOKOIMPOBAHEI B TA0OPATOPHOM KypHAJIE.

8. TEMATUKA KYPCOBbBIX, KOHTPOJIbBHbBIX PABOT, PE®EPATOB
Jlannslit Bug paboTsl He peaycMoTper Y11

9. INEPEYEHD BOITPOCOB K 3AYETY

1. Kuerka kak 00bEKT Hay4HbIX UCClIeJOBaHUN. VICTOpUS KyJIbTUBUPOBAHMUS.

BBenenue KIeTok B KyJNbTYypy, UX MPOUCXOKIACHUE. XapaKTEPUCTUKA KIETOK KyJIbTUBU-

pyeMsbIX in vitro. [Ipeumy1iiecTBa KI€TOK KyJIbTUBUPYEMBIX in Vitro

Tunel KyIbTUBUPYEMBIX KJIETOK.

4. Cpensl uisi KyJbTUBHpOBaHUA. TpeOoBaHMs, NMpEAbABISEMblE K CpelaM M YCIOBUSIM
KYyJbTUBUPOBAHUS KJIETOK )KUBOTHBIX U YEJIOBEKA.

5. ®axTopsl, BIUSIOLUIME HA CKOPOCTh AENEHUS KJIETOK B KJIETOYHOU KyibType. OCHOBHbBIE
CHUCTEMBI KyJIbTUBUPOBAHUS KIIETOK.

6. BumsHue okpyskaromieil cpeapl Ha KyJlbTypy KieTok. Knerounas aaresmsi. Kinerounas
nposndepanus. Juddepenunponka.

7. JlamunapHoe obopyaoBanue. MHKyOaTopsl.

Acentuka. OOBEKTHI aCENTHYECKOT0 OKpyxkeHus. Ctepunuzanus. JlamuHapHbIi MOTOK.

9. OOmras 6e30mMacHOCTh: OonepaTop, 000pyAOBaHHUE, CTEKIISTHHAS MOCYa, XUMUYECKas TOK-
CUYHOCTb.

10. buosornueckas OMacHOCTb.

11. Konramunanusi. MeToibl onpeieieHnsi KOHTaMUHAIUU.

12. Tlocyna u cyOcTpathl 1715 KyJIbTUBUPOBAHUS KIIETOK.

13. IlogroroBuTenbHbIE pAaOOTHI M CTEPUITH3ALINS.

14. XapaktepucTtuka KJIETOK: MOPQOJIOTHs, XPOMOCOMHBIM cocTaB, coaepkanne JIHK u
PHK.

15. KineToYHBIN UK.

16. KpnokoHcepBaus KJIETOYHBIX KYJIbTYP.

17. Iloacuet kieTok. OneHKa BEDKHBAEMOCTH.

18. TexHuka Be1€HUs KYJIbTYPhI KIETOK.

19. Cmena cpeabl B MOHOCJIOMHOM KYJIBTYPE.

20. MpITbe U CTEpUIN3ALUs CTEKJISIHHON MOCYIbI.

21. ®epmenThl U pepMeHTATUBHBIN KaTanu3. [IpaBuna paboTsl ¢ hepMeHTaMH.

22. B3BemuBanue, IpaBuia B3BEIIMBAHUS, aHAIUTUYECKOE B3BELIMBAHUE.

23. pH-metp (uTo Takoe pH, mpaBuna padoTsl ¢ pH-MeTpoM, XpaHEeHHE IEKTPOIA).

24. Tepmoruelikep, BOpTeKc (mpaBuiia paboThl).

(8]

*
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25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
. Monb, MONIIpHBIH Bec, IPOLIEHTHOE COIEPIKaHUE, MOJIEKYJISIPHBIN Bec.
39.
40.
41.
42.

38

43

45.

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

52.

53.
54.
55.
56.
57.
58.
59.
60.

Meps! 6e3omacHocT B 1aboparopun (CpeacTBa WHAUBHIYAIBHOUN 3aIIUTHI, YIBTpaduo-
JIeT, OTIacHbIE, TOPIOYHUE, BPEIHbIC BEIIECTBA).

Hentpudyruposanue. OcHoBHBIE Gopmyisl (TIeHTpoOekHOE yekoperue (G), OLLY, Bpe-
Ms ocaxkaenus (t)). Knaccudukanus nenrpudyr.

JlaboparopHast mocyaa. MbITbe U CTEpUIH3AIHS TA00PATOPHON TTOCY/IBI.

[IpaBuia paboThl ¢ OOIIMMU PEaKTHUBAMHU.

Pacuer pactBopoB. MoJIb, IPOLICHTHOE COACPIKAHUE.

PactBopenue. ConpBaranus. Tabnuia pacTBOPUMOCTH.

CriocoOpbl JOTIOHUTEIBHON OUUCTKU PACTBOPOB.

JlabGopaTopHas nocyaa. JlabopaTopHBIH TIACTHK.

ABroxnaBupoBanue. Pabota ¢ aBToknaBoM. TexHuka 6e30MacHOCTH.

[ToreHumomMeTpusi, BONOPOHBIN oKa3arensb. [llenounon n kucnotHsii pH.

Buast MukpockornoB. CoBpeMeHHBIE TEXHOIOTUH MUKPOCKOIIHH.

Pa6ora ¢ mukpockonom. CBeToBOI MUKpOcKoIr. THBEpTHPOBaHHBIN MHUKPOCKOTI.
[Ipurorosnenue pactBopoB. PacueT pacTBopoB.

CriocoObl JOTIOMHUTEIBHON OUYUCTKU PACTBOPOB.

Bydepusie pactBopsl. [Ipurorosnenne OydepHbIX pacTBOPOB

HcTopus pa3BUTHSI MUKPOCKONIUU B OMOJIOTUH. BHIBI MEKPOCKOTINT

CyuiHocTs (hIyopecleHTHOH MUKPOCKONHU: (PU3NYECKHE OCHOBBI, XapaKTEPUCTUKA IO-
TJIOIIEHHS U IMHUCCHH.

. CDYHKI_[I/IOHaJ'IBHbIe OCO6CHHOCTI/I YCTpOﬁCTBa q)nyopecueHTHoro MHKPOCKOIIA.
44.

Metoapl ¢ukcauun Ouonornyeckux oOpasnoB. @ukcatopsl. OOmIas XxapakTepUCTUKA U
KJaccu(pUKalus OMOJIOTHUECKUX KPACUTEICH.

CriocoObl AeTeKIMK CUTHAJNA MpU (HIyOPECIEeHTHON MUKpOCKOTHH: (Quiroopodopsl, (uito-
OpECIICHTHBIE METKHM M 30HJIbl. XapaKTEepHCTUKA M O0JAacTh HCIONb30BaHUsS (yopec-
LEHTHBIX KPacUTEJEH.

Mertoabl BbIACNIEHUS] HYKIIEUHOBBIX KUCIIOT.

Brinenenne JIHK u PHK 13 kneTok KJIE€TOYHBIX JIMHUMN.

Texnuka nmpoBeneHus MeKTpodopesa HyKIEHHOBBIX KUCIIOT.

['opu3oHTaIBHBIN U BEPTUKATBHBINA 3JIEKTPOOpE3.

DnekTpodopes B arapo3HoM reje. DnekTpodope3 B MOTHAKPHIAMUATHOM Tele.

OO01as xapakTepucTUKa METO/1a MOJIMMEPa3HON LIETHOM peakLuu.

Bunast JIHK-nmonmumepas. dNTP. Ilpaiimepsr miis [1IP. Bydepnsrit pactBop. [lpuro-
TOBJICHUE PEAKLIHOHHON CMECH.

®nyopeciieHTHbIN aHanu3. Buasl Giayopumerpos.

Pab6ora ¢ mpubopom Qubit. U3smepenue xonnentpauuu JJHK u PHK B pactBOpax.

Atomarnueckuit cuatezarop JJHK u PHK. Cunrte3 onuronykineotumaos.

ITpumenenue cuntesupoBannbix JJHK u PHK.

I'enomuka. [Iporeomuka. Merarenomuka. buonndopmaruka.

Krnaccuueckne MeTo1bl CEKBEHUPOBaHUS.

HoBble METO1bI CEKBEHPOBAHMSI.

Hogelimme MeToas! CEKBEHUPOBAHUS.
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10. CAMOCTOATEJIBHAS PABOTA OBYYAIOIIIUXCA

dopma 00yueHus

O4YHasa

Ha3Banmue paszgenoB u tem | Bua camocrositenbHoii pa6orsl | O0bem B Dopma KOHTPOJISA
(npopabomxa yuedonozo mame- yacax (nposepxa pewrenusn 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 Ui IEpeMEIU- | 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 yuyeOHOro 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 PAaCTBOPOB. | pHajla, IMOATOTOBKa 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, TMOArOTOBKAa 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 Mare- 2 TECTHpPOBaHHe, cobece-
LEHTHBI MUKPOCKOIL. puana, TMOArOTOBKAa K claye JIOBaHME
3aueTa
®duxcaropsl U 6uosiorude- | nmpopaboTka y4eOHOro Marte- 2 TEeCTUpOBaHUE, cobece-
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-
peakmus (I1L[P). 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 craaye JIOBaHUE
3adera
Pazpnen 5. [locTreHOMHBIE TEXHOJIOTHHA
CekBeHHUpOBaHUE. npopadoTKa y4eOHOro Mate- 7 TeCTHpPOBaHUEe, cobece-
puana, TMOArOTOBKAa K craaye JIOBaHUE
3adera

11. YYHEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHME JIUC-

HUITVINHBI

a) CnucoK peKoMeH/yeMoil JTuTepaTypsbl

1.

OCHOBHaASI:
Jly3suun, C. JI. buonorudeckoe pazHoobpasue : yueoHoe nocoodue / C. JI. Jlyzsaun, C. B.
biunoBa. — Kemeposo : Keml'VY, 2013. — 300 c. — ISBN 978-5-8353-1258-0. — TekcT :
ANeKTpoHHbIN //  JlaHb : JNIEKTPOHHO-OMOMMoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/58333 .

2. buonoruueckue METOJbI HAYYHBIX HCCIENOBaHUN (M30paHHbBIE JEKINHU) | y4eOHOE MOoCco-
oue / cocraButenu JI. I'. Xaputonosa, M. H. Kanununa. — Owmck : Cubupckuii rocyaap-

CTBEHHBI YHHBEPCUTET (PU3NYECKOM KyIbTyphl U crmopTa, 2014. — 76 ¢. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-Oubmuotreunas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/64973 .htm

JAOMOJIHUTEILHAS:

['uranu O.b., buonorus: 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 OMOJIOTUYECKH aKTUBHBIX COCTUHEHUH C HYKIICH-
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HoBbIMU kucioTamu / FO. JI. Heunnypenko. — MockBa, MkeBck : MHCTUTYT KOMIBIOTEP-
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 CTyIeHTOB Mo auciuruinHe «JlabopaTropHble METOIBI MCCIIEIOBAHUS B OMOJIOTHUN
s HanpapieHus OakamaBpuara 06.03.01 buosnorus skojormyeckoro (axyibTeTa
NUMDBu®K Val'V / C. M. Crnecapes. - YabsiHoBck : Y'Y, 2019. - HeonyOnukoBaHHBIH pe-
cypc. - OnekTpoH. TekctoBble maH. (1 daitn : 566 Kb). - Tekct : 3JIEKTPOHHBIM.
http://lib.ulsu.ru/MegaPro/Download/MObject/8603

CornacoBaHo:
Hauanbpauk otaena Hb Yiul'V / Okynepa U. A. / /
JomxHocTs coTpynnuka Hb DdUO MOATMNCH nata

0) nporpaMMHoe obecnevyeHue
1. OC MicrosoftWindows
2. MicrosoftOffice 2016
3. «MoitOduc CtanaapTHBIIN»

B) npogeccuoHaIbHbIE 0a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI:

1.1. IPRbooks : anekTpoHHO-OMOIMOTEUHAs cucTeMa : cailT / rpymnna komnanuit A [1u
Ap Menaua. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum noctyna: nis 3ape-
TUCTPUP. MTOJIb30BaTENEH. - TEKCT : 3JEKTPOHHBIMN.

1.2. FOPAUT : ANEKTPOHHO-O0MOMMOTeYHast cucteMa : cait / OO0 DnexkTpoHHOE H3/a-
tenbetBo FOPAWIT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum mocTyma: u1si 3aperu-
CTPHP. MOJIB30BATENECH. - TEKCT : 3JEKTPOHHBIN.

1.3. KoHcynbTaHT CTyJeHTa : 3IEKTpOHHO-0MOanoTeyHas cucrema : caidt / OOO Ilonu-
Texpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum
JIOCTyNa: JIJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JEeKTPOHHBIN.

1.4. KoHcynpTaHT Bpaya : 3JEKTPOHHO-OmOnuoreunas cucrema : cat / OOO Bericmas
IIKOJIa OpraHW3alliyd W YIPaBJICHUS 3/IpaBOOXpaHeHUeM-KOMIUIEKCHBI MEIUIIMHCKUI KOHCA-
TUHT. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum nocrtyma: s 3aperu-
CTpHp. IOJIb30BaTeNe. — TEKCT : AJEKTPOHHBIMU.

1.5. bonpias MeguIMHCKas OUOINOTEKA : IEKTPOHHO-OMOIMOTEYHAs! CUCTEMa : CaiT /
00O bykan. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum gocrtymna:
JUISL 3apETUCTPHP. TMosb30BaTeneil. — TeKCT : 31eKTPOHHBIM.

1.6. Jlanp : snexktpoHHO-OMOMHMoTeuHas cucrtema : cailt / OOO BbC Jlanb. — CaHKT-
[TerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexum mocryna: ajis 3aperucTpup. Hojib-
30Baresiel. — TEeKCT : JIEKTPOHHBIN.

1.7. Znanium.com : 31eKTpoHHO-OMONMOTEeYHas cucrema : cadt / OOO 3HaHHYyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexxum goctyna : uist 3aperucTpup. MOJIb30Ba-
Tenen. - TeKCT : DJIEKTPOHHBIM.

1.8. Clinical Collection : koymekuus s MEAUIIUHCKUX YHUBEPCUTETOB, KJIMHUK, MEIU-
IIUHCKUX OMOIMOTEK /l EBSCOhost : [mopTan]. — URL:
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http://web.b.ebscohost.com/ehost/search/advanced ?vid=1&sid=9f57a3e1-1191-414b-8763-
€978281917e1%40sessionmgr102 . — Pexxum goctyma : i1 aBTOpHU3. MOJIb30oBaTeneil. — TeKcCT :
JJIEKTPOHHBIN.

1.9. Pycckuii sS3pIK KaK HHOCTPAHHBIN : 3JIEKTPOHHO-00pa30BaTeIbHbIN pecypc AT HHO-
cTpaHHbIX cTyAeHToB : caiit / OOO Komnanus «Ai Ilu Ap Meaua». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexxum goctyna: juist 3aperucTpup. MoJib3oBaTesied. — TEeKCT : AJeK-
TPOHHBIN.

2. KoncyabsTantIliaroc [DnekTpoHHBIN pecypc]: cripaBovHas mpaBoas cuctema. /OO0
«Kouncynbrant ITntocy - Dnexktpon. naH. - Mocksa : Koncynsrantlntoc, [2021].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUI:

3.1. ba3a maHHBIX MEPHOAMYECKUX M3JAHMU : 3eKTpoHHBIE KypHaisl / OO0 UBUC. -
Mockga, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum goctymna : mist aB-
TOPH3. IIOJIb30BaTeNIeH. — TEKCT : JIIEKTPOHHBIN.

3.2. eLIBRARY.RU: nHayuHas snexTpoHHas 6ubnuoreka : caiit / OOO Hayunas Dnek-
TpoHHas bubimoTteka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum nocrtyma : ams aB-
TOpU3. MOJIb30BaTeNei. — TeKCT : AIIeKTPOHHBIN

3.3. «Grebennikony : anekrponnas oudimoreka / ]I I'pebennnkoB. — Mocksa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexxum moctyna : st aBTOpPH3. MOJb30-
Baresnen. — TeKCT : 2JIEeKTPOHHBIM.

4. HanmonanbHas 3JIeKTPOHHAsi OM0JIMOTeKA : DJIEKTpOHHAas OubnuoTteka : deaepaib-
Has TOCYAapCTBeHHas: HH(POPMAIIMOHHAsA cucTema : caidT / MunucrepctBo Kynbrypsl PO ; PT'B.

— Mockga, [2021]. — URL: https://H36.pd. — Pexkxum goctyma : [Uisl moJIb30BaTeNeii HAy4HOM
O6unbauoreku. — TeKCT : AIEeKTPOHHBIN.
5. SMART Imagebase // EBSCOhost : [mopran]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2{18¢552a76d8229047223a7d6dc9c&custid=s6895741. — Pexkum pocTyma : sl aBTOPHS3.
noJib3oBaresen. — M3o0pakeHue : 3JeKTpOHHBIE.

6. ®egepanbHbIe HHPOPMALMOHHO-00Pa30BaTEJbHBIC OPTAJIBI:

6.1. EnuHoe okHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam : deaepalbHbld mopTan /
yupenutens @IAOY 1O LPT'OIT u UT. — URL: http://window.edu.ru/ . — TekcT : 351€KTpOH-
HBIH.

6.2. Poccuiickoe oOpa3zoBanue : ¢enepanbHblii optan / yupeautrens @IAOY IO
[PTOIT u UT. — URL: http://www.edu.ru. — TekcT : 37€KTPOHHBIH.

7. O0pa3oBarenbHbIe pecypesl Yal'y:

7.1. Dnextponnas 6ubnmuorexka Yul'V : momynms ABMC Mera-ITPO / OOO «Jlata Dxc-
npecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum moctyna : mist monp3oBareneil Hayd-
HOM OMOMmoTeku. — TeKCT : AIeKTPOHHBIH.

CornacoBaHo: #-3“*7
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http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
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12.CIIEUAAJIBHBIE YCJIOBUS IJ151 OBYUAIOIIINUXCA C OT'PAHUYEH-
HBIMU BO3MOXKHOCTSAMMU 310POBbSI
B ciygae HeoOXoauMOCTH, 00YYarOIIMMCS U3 YUCHIA JIUI] C OTPAHUYCHHBIMH BO3MOXHOCTSI-
MU 3JI0pPOBbs (110 3asABJICHHIO OOYYArOIIETOCs ) MOTYT MpejIaraTbCsi OJHU U3 CICIYIONUX BapH-
AQHTOB BOCHPHSITHS MH(DOPMALIUK C YYETOM UX WHIUBUIYAITBHBIX TCHXO(PU3NYECKUX OCOOECHHO-
CTEH:

e IS JIMI] C HAPYIICHUSIMU 3PEHUS: B IeUaTHON (hopme yBeTMYeHHBIM MIpUGTOM; B (hopme
AJIGKTPOHHOTO JIOKYMEHTa; B ¢opme ayauodaitna (mepeBoj yuyeOHBIX MaTepUaOB B
aynnodopmar); B medaTHOUM opMe Ha s3bIke bpaiiist; HHIUBHIyaTbHbIE KOHCYJIbTAIIMH C
MPHUBJICYCHUEM TUDIOCYPIOTIEPEBOTUNKA; MHINBUAYATbHBIC 3aJaHMs U KOHCYJIHTAIUH;

® IS JIWII] C HAPYIICHHUSIME CITyXa: B IEYaTHOU dopme; B (hopMe MIEKTPOHHOTO TOKYMEHTA;
BUJICOMATEpHalbl C CYOTHUTpaMy; WHAMBHIyaJbHbIE KOHCYJBTAllMU C MPHUBJICUYCHUEM
CypJIONIEPEBOIUNKA; HHAUBUIYAJIbHBIC 33/IaHUS U KOHCYJIbTAIUH;

® IS JIWI] C HAPYIICHUSIME OTIOPHO-IBUTATEIHLHOTO ammapara: B nme4atHoi gopme; B dhop-
Me 3JISKTPOHHOTO JIOKyMEHTa; B (hopMe ayauodaiisia; MHAUBUIyITbHBIC 3aJaHUs U KOH-
CyJIbTaIUU.

e B ciy4ae HEOOXOJUMOCTH UCIONB30BaHUSA B  y4yeOHOM TpoIEcce  YacTHU4-
HO/MCKJTFOUHUTEIHPHO JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH, OpraHu3amus pa-
6otsl [ITIC ¢ oOyuatomumucs ¢ OB3 u uHBaJIM1aMu IPEyCMAaTPUBACTCS B DJIEKTPOHHOMN
UH(OPMAIIMOHHO- 00pa30BaTEIBLHON CPEIe ¢ YIETOM MX WHIUBUAYATBHBIX MCHXO(PHU3U-
YECKHUX 0COOEHHOCTEH.

Pa3paboTunk v / crapmwuii npenonasatens Okaémona A.TL

Dopma A Crpanuna 32u3 39



MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
VY IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

@ - PaGouast nporpaMma JMCIUILIHHBL

JIUCT UBSMEHEHU
Ha 2022-2023 y4yeOHbII roj

Ne Conep:kaHue u3MeHeHHU S HJIH

n/n CChIIKA Ha NPUJIaraeMbli kadenpoi, peaausyouiein

TEKCT U3MCHCHUA

®UO 3aBenywoero

AU CHUIINHY/
BbIIIy CKAKO el
Kadeapoii

IMoanucek JlaTa

1. | Buecenue usmMeHeHu# B II.11. B)
[IpodeccuonanbHbie Oa3bl TAHHBIX,
MH(OPMAIIMOHHO-CITPABOYHBIE CH-
ctembl 1. 11 «YuebHo-
METOJINYCCKOE U MHPOPMAITUOHHOE
o0ecrnievueHre AUCIUILTUHBI) C

o opMIICHHEM IPHUITOKEHUSI.

Cnecapes C.M.

22.06.2022 r
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VY bSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET Popwa

@ - PaGouast nporpamMma JMCIUILUTHHBL

[Mpuioxenne
B) IIpodeccuonanbubie 6a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbBIE CHCTEMbI

1. DekTpoHHO-0HO/IMOTEYHBIE CHCTEMBI:

1.1. Iudposoit o6pasosatenbHbli pecypc IPRsmart : anexTpoHHO-0HO/IHOTEYHAA CHCTEMA
cair / OOO Kowmmauus «A# Ilm Ap Memma». - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum gocTyma: UL 3aperHCTPHp. IOJTb30BaTeNeH. - Texct =
SIIEKTPOHHBIHN.

1.2. ObpasoBarenbHas mIarpopma IOPAWT : o6pasoBaTelsHBIl pecype, SIeKTPOHHAs
oubmmoteka : caiit / OO0 DIEeKTpOHHOE H3NATEILCTBO IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexum I0CTyIa: [T 3apETACTPHUP. TIOTB30BATENEH. - TexcT : 2JIeKTPOHHBIH.

1.3. KoHcynsTanT Bpada. DIEKTpOHHAS MEIHIMHCKa Onbnuorexa : 0asa JaHHEIX ! cair /
OO0 Brsicmas mKoNa OPraHW3allMM W  YIPAaBICHHS 3/paBooXpaHeHHeM-KOMIIICKCHBIH
MEMIMHCKUH KoHcanTwHr. — Mocksa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYTa: JUJIsl 3apETHCTPHP. II0JIb30BaTeNeh, — TEKCT : SIEKTPOHHBIH,

1.4. BorpImasi MEIMIMHCKAS OMGIMOTEKA © DJIEKTPOHHO-OMOIMOTEYHAA CHCTEMa : CalT /
000 Byxar. — Tomek, [2022]. — URL: https:/www.books-up.ru/ru/library/ . — Pexwm noctyna: 1uis
3aperuCTPHUp. MoNb30BaTeNneit. — TEKCT : SNeKTPOHHBIH.

1.5. DBC Jlaus : aneKTpoHHO-6uGMHOoTeyHast cucrema : caiit / OO0 OBC Jlans. — CaBKT-
IlerepGypr, [2022]. — URL: https://e.lanbook.com. — Pexum pocTynma: s 3aperuCTpHp.
HOJIB30BATENEH. — TEKCT : ANEeKTPOHHBIH,

1.6. DBC Znanium.com : 3/1eKTpOHHO-6uGMMOTeuHas cuctema : cait / OOO 3nanuym. -
Mocksa, [2022]. - URL: http:/znanium.com . — PexuM Jjocryma : AId 3aperucTpup.
ToJIb30BaTeNeit. - TEKCT : 3MEKTPOHHBIMN.

1.7. Clinical Collection : nayuro-HEpOpMammonHas 6a3a mamasx EBSCO // EBSCOhost :
[mopran]. — URL: http://web.b.ebscohost.com/chost/search/advanced?vid=1&sid=0f57a3e1-1191-
414b-8763-e9782819f7e1%40sessionmgr102 . — PekuM J0CTyIIa : Uls aBTOPH3. II0/Ib30BATEIICH. —
TekcT : 2IMEeKTPOHHBINA,

1.8. Basa jaHHBIX «PycCKMM KaK MHOCTPaHHBIH) : 3JIEKTPOHHO-00pa30BaTEIBLHEIN pecype
JUIA MHOCTPAHHBIX CTyneHToB : caiit / 000 Kommannus «Ai ITn Ap Menua». — Caparos, [2022]. —
URL: https://ros-edu.ru. — Pexum focTyma: uis 3aperHCTPHp. IOJb3OBAaTEICH. — Texer :
JJIEKTPOHHBIH.

2. KoncyabrantIlioc [D1eKTpoHHBIM pecypc]: cmpaBo4Has IpaBOBas CHCTEMA. /000
«KoncymsraaT [mocy - DneKkTpoH. xaH. - Mocksa Koncynsrantl Imoc, [2022].

3. Ba3pl AaHHLIX NEPHOAUYECKUX M3 AHMI:

3.1. Baza maHHBIX mMepHOAWYECKHX W3januii EastView : 3/leKTPOHHBIC JKypHAITBI / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum poctyna :
JUISL aBTOPH3. TIONMb30BaTenel. — TeKCT : 3MeKTPOHHBIA.

3.2. eLIBRARY.RU: HayuHas oJeKTpoHHas OuOnmoTeka : caiT / OO0 Hayunas
DiexTporHas Bubmmorexa. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum gocryna : Juid
aBTOPH3. TTONb30BaTeNelf. — TEKCT : 2JIeKTPOHHBIA

3.3. Dnextponnas Oubmmorexka «M3paTembekoro aoma «I'pebennukoBy (Grebinnikon) :
snexTponnas 6ubmmoreka / 000 WJI I'peGeHHUKOB. — Mocksa, [2022]. — URL: https://id2.action-
media.rw/Personal/Products. — PexkuM JocTyma : JUls aBTOpH3. TNoOJb3oBaTenei. — Teker :
3JIEKTPOHHBIH.

4. denepaabHas rocyiapcTBeHHas HHPOPMANMOHHAN CHCTEMA «HauuonaabHas
3JeKTPOHHAA GubamoTeKay : deKTponHas 6Gubmoreka : caitt / ®T'BY PI'B. — Mockga, [2022]. —
URL: https://m36.pd. — Pexnm nocryna @ it rop30BaTesneH HayqHOM OnOnHoTexkH. — Texer :

3MIEKTPOHHBIN.
5. SMART Imagebase : nayano-undpopmarmonHas 6asa JaHHBIX EBSCO // EBSCOhost :
[mopraut]. - URL: hitps://ebsco.smartimagebase.com/? TOKEN=EBSCO-
®opma A
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1a2ff8c552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum noctyma : Ui aBTOPHS3.
nons3oBateseii. — M3o0paxenue : 9JeKTPOHHBIE.

6. ®enepanbible HHPOPMANHOHHO-00pa3oBaTeIbHbIE NOPTAIb:

6.1. EquHoe OKHO JocTyma K o6pa3oBare/bHBIM pecypeaM : denepanbubiii mopran . — URL:
http://window.edu.ru/ . — TeKeT : 9MEKTPOHHBIH.

6.2. Poccuiickoe obpasopanme : denepanpusli nopran / yupemutens GIAY «OULTO». —
URL: http://www.edu.ru. — TekcT : 31eKTPOHHBIH.

7. Ob6pazoBaTeibHbIe pecypebl Yal'y:

7.1. Dnextponnas Gubmmoreunas cucrema Yiul'VY : mMoayms «DneKTpoHHas OubrmoTexa»
ABHUC Mera-ITPO / 000 «Jlata Dxcnpecey». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYMa : [UIA Iojb3oBaTenell HayuyHoH Gn6HoTeKH. — TeKCT : 3/eKTPOHHBI.

CornacoBaHo: : o ’
ST &ggﬁ,@%?/@ / 7/% 1909 2%
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JIUCT UBSMEHEHU
Ha 2023-2024 y4yeOHbIii roj

Ne Conep:kaHue u3MeHeHHU S HJIH

®UO 3aBenywiero

n/n CChIIKA Ha NPUJIaraeMbli kadenpoii, peaausyrouien

TEKCT U3MCHCHUA

AMCUUIIMHY/
BbINyCKAKOLLIel
kadeapoii

IMoanucek JlaTa

1. | Buecenue usmMeHeHu# B II.11. B)
[IpodeccuonanbHbie Oa3bl TAHHBIX,
UH(OPMAIIMOHHO-CITPABOYHBIE CH-
ctembl 1. 11 «YuebHo-
METOJINYCCKOE U MHPOPMAITUOHHOE
o0ecrnievueHre AUCIUILTUHBI) C
odopmiteHreM npuIIoKeHus 1.

Crnecapes C. M.

728.06.2023 r.
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
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@ - PaGouast nporpamMma JMCIUILUTHHBL

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.
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Ipuioxenne 1

IIpogheccuonanviivie bazvl OanHbIX, UHPOPMAYUOHHO-CRPABOYHBLE CUCIMEMbL

1. DaeKkTpoOHHO-0MDIHOTEYHbIE CHCTEMBI!

1.1. Iludporoii obpazopatensubli pecype IPRsmart : anekrporHo-6uG1H0TEYHAS cHCTEMA !
caiit / OO0 Kommnanus « At [Tu Ap Menuay. - Capatos, [2024]. — URL: http://www.iprbookshop.ru.
— Pexxum noctyna: nist 3apeructpup. nonb3onarenei. - TeKeT : aIeKTPOHHBIIH.

1.2. O6paszosarenbHas rmiardopma IOPAUT : obpasoBatenbHbiii pecype, 3MeKTpOHHAS
oubnuoreka : caidt / OO0 DIEKTPOHHOE MU3ATENBCTBO «IOPAWT». — Mockasa, [2024]. - URL:
https://urait.ru . — Pesxum goctyna: st 3aperucTpup. nojb3oBaTesiel. - Teker : aeKTpOHHBIN.

1.3. Baza mannbix «DnexkrponHas Oubmmoreka TexHuueckoro BY3a (DBC «Koncynbrant
CTYIEHTa») : 2NMEKTPOHHO-OuOmHoTeyHas cucrema @ cat / OO0 «llomutexpecype». — Mockaa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum poctyna: juisi 3aperucTpup.
nosb3oBareseit. — TeKeT : 2eKTPOHHBIH.

1.4. KoHcyabTanT Bpaua. DJIEeKTPOHHAs MeAMIMHCKas Oubnuoreka : 06a3a NaHHBIX @ CaWT /
000 «Bpicmiass mKoja OpraHM3allMd M YIpaBieHHs 3apaBooXpaHeHueM-KomiiekcHbiin
MEIMIMHCKUI KkoHcanTuur». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYIIA: IJ1s 3aperucTpHp. nonb3oBarteneil. — TeKeT : aMeKTPOHHBIH.

1.5. Bonbiuas MmeauuuHCKas OHOIHOTEKa : 2IeKTPOHHO-OubroTeyHas cucrema : caiit / OO0
«bykamny». — Tomck, [2024]. — URL: https://www.books-up.ru/rw/library/ . — Pexxum nocryna: ans
3aperucTpUp. moyb3oBareneil. — TeKcT : a1eKTPOHHBIH.

1.6. OBC Jlausb : snexrponHo-0ubimoreynas cucrema : caiit / OO0 DBC «Jlanp». — CaHKT-
ITetepGypr, [2024]. — URL: https://e.lanbook.com. — Pexum poctyna: s 3aperucTpup.
nojb3oBarenei. — TeKcT : 31eKTPOHHBIH.

1.7. ObC Znanium.com : 31eKTpoHHO-OubaMoTeyHas cucrema : caitt / OO0 «3nanuym». -
Mocksa, [2024]. - URL: http://znanium.com . — Pexxum nocrtyna : aj1s 3aperucTpHp. oJjb30BaTeei.
- Teker : 21€KTPOHHBIH.

2. Koncynstautlliaoc [DnekTpoHHBIH pecype]: crnpaBovHas npaBoBas cuctema. / OO0
«Koncynprant [Tntocy - Dnextpon. gas. - Mocksa : Koncynsrantllntoc, [2024].

3. eLIBRARY.RU: nayunas onexrponHas OuGnuorexa : caiit / OOO «Hayunas
Dnextponnas bubmorexay. — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum noctyna : mus
aBTOPHU3. TTONIb30BaTenelt. — TeKer : 2eKTPOHHbIH

4. depepaibHast rocyaapcrseHHas uHpopmannonnas cucrema «Haumonanbnas
2JIeKTpoHHAas OubaHoTeKa» : HrekTpoHHas oubinuoteka : caiit / @I'BY PI'b. — Mocksa, [2024]. —
URL: https://u36.pd. — Pesxxum poctyna : Juis nosb3opatened HayuHoi Ombmuorexu. — Tekcr :
DIIEKTPOHHBIH.

5. Poccumiickoe oOpazosanue : denepanbHblid mopran / yupemurens @I'AY «OUITO». —
URL: http://www.edu.ru. — TekcT : 31€KTPOHHBIH.

6. DaexTponHas 6ubaMoTeuHas cucrema Yal'V @ moayns «DnekrtponHas OubnuoTexay
ABHC Mera-ITPO / OO0 «/lara Dxcnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : AJst TT0Jib30Bartesiell HayuHo# 6ubnuorexu. — TEKCT : 27eKTPOHHBIH,
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