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Pabouass mporpamma aucuurinHbl «MOJEKYIsipHass OMOJIOTHS» COCTaBIEH MOIEHTOM XaHIOXOBBIM
T.X.

Pabouas mporpamma mnpeaHa3HaueHa IS MPENoJaBaHus AUCHUTUIHHBI «MolekynspHas OUONoTHs» B
0J10Ke 00s3aTENBHBIX TUCIUILINH acliipaHTaM O4HOM (opMbl 00ydeHHs HanpasieHus noaroroBku 06.06.01
Buonornyeckue Hayku, npoduis «'eHeTrka» Ha 2 rogy oOydeHus B 3 cemecTpe.

Pabouas mporpamMmMa coctaBieHa Ha OCHOBaHUHU (pellepaibHOTO TOCYAapCTBEHHOIO 00pa30BaTEIbLHOTO
CTaHJapTa BBICIIEro 00pa3oBaHus MO HanpaicHuio moarotoBku 06.06.01 buonornueckue Hayku (ypoBECHb
MOATOTOBKU KaJPOB BBICIICH KBAIM(PUKALMK, YTBEPKICHHBIX IprKazoM MunoOpHayku P® ot 30.07.2021
r. Ne 871; macmopra crnenuaabHOCTEH HAaydyHBIX PAOOTHUKOB, y4E€OHOTO IUIaHA MOATOTOBKH ACIHPAHTOB
KBI'Y no ocHoBHOW 00pa3oBaTelbHON MpOrpaMMe IOCIEBY30BCKOTO MPOGECCHOHATBLHOTO 00pa30BaHMs
(acnimpanrtypa) no crneuuanbHocty 03.02.07 I'eHeTHka, IporpaMMbl-MUHUMYM KaHJUAATCKOI'O 3K3aMeEHa,
yTBepKIeHHOTO npukazoM Munoopuayku P® ot 08.10.2007 r. Ne 274.

CocraBuTtens paboueil mporpaMMel

JoueHT, KOH XannoxoB T.X.
(moamuce) (®.1.0.)

OOcyxneHa W peKOMEHJOBaHA Ha 3acelaHuu Kadeapsl (U3NOIIOTUH, TCHETUKH M MOJICKYJISIPHOM
OuoIornun

npotokon Ne 1 ot «28» aBrycra 2017r.

3aBenyroumii kadeapoit

CornacoBaHo:

3aBenyONMH OTAEIOM KOMILIEKTOBAHUS

Hay4YHOI OMOIMOTEKN



1. Ieab n 3axa4M 0CBOCHUS AUCHUILINHBI

MornekynspHast Ouonorust — oxHa W3 HauOosiee OypHO pa3BHMBAIOIIMXCSA JUCLUIUIMH B
COBPEMEHHOM €CTECTBO3HAHMH, NPEACTABISIONIas CO00M KOMIUIEKC OHOJOTHYECKUX HayK,
U3Y4alolUX MEXaHM3Mbl XPAaHEHUs, Iepelaud M peaau3alid TI'eHeTUYeCKOW HH(popMmalnuu,
CTpoeHHE U (PYHKIIMU HEPETYISIPHBIX OUOMOTMMEPOB (OCIKOB U HYKJIIGMHOBBIX KUCJIOT).

Bo3HuKHYB Kak OMOXMMUSI HYKJIEHHOBBIX KHCJIOT, MOJIEKYJSIpHAasi OMOJIOTHS IEepexuiia
nepuosl OypHOTO pa3BUTHA COOCTBEHHBIX METOJIOB HCCIEIOBaHMSA, KOTOPBIMH TEMeEph
orauyaercd oT Ouoxumuu. K HHUM, B 4YacCTHOCTH, OTHOCSTCS METO/bl I'€HHOW WHXEHEPHH,
KJIOHUPOBaHUsS, HMCKYCCTBEHHOM 3Kcmpeccuu W Hokayra reHoB. [lockonsky [IHK sBisiercs
MaTepHaIbHBIM HOCUTENIEM T€HEeTHYECKON HH(OpMALMU, MOJICKYJISIpHAs OMOJIOTHs 3HAYUTEIbHO
cONMM3MIIach ¢ TeHETUKOH, M Ha CTBHIKE 00pa3oBajiach MOJEKYJSIpHAs T'C€HETHKA, SIBIISIOLIAsICS
OJTHOBPEMEHHO pa3JielIoM I€HETUKU U MOJEKYJISApHOH Oumosoruu. Tak ke Kak MOJEKyJspHas
OMOJOrusl LIMPOKO IPUMEHSET BUPYCHl KaK MHCTPYMEHT HCCIEIOBAHUSA, B BUPYCOJOTHUU JUIS
pelIeHUsT CBOMX 3a/ad MCIOJB3YOT METOJbl MOJIEKYIsIpHOW Ouonoruu. Jlns aHanmza
TeHETUYECKON MH(OpMAIMK TPUBIICKACTCS BEIYUCIUTENbHAS TEXHUKA, B CBSI3U C YEM IOSBUIINCH
HOBbIE HAIIPABJICHMUS MOJIEKYJISPHOM TI'EHETHKH, KOTOpble HHOIAA CYMTAIOT OCOOBIMHU
JUCLUIUIMHAMU: OMOMH(pOpMaTHKa, TEHOMHUKA U IPOTEOMUKA.

Lenv oucyunnuner: IlporpaMMa Kypca sIBIS€TCS Ba)XKHOM COCTaBHOW 4YacTbhiO KOMILIEKCA
y4eOHBIX TpOrpaMM IO OHOJOrHMYeCKUM JucuuiuimHaMm. OHa BKIIIOYAaeT JaHHBIE 00
OCOOEHHOCTSIX ~ CTPOEHMsI M CBOMCTB  MOJIEKYJ, OOECHEeUYMBAIOIIUX  CYIIECTBOBAHUE
Ouosorndeckoii  (OpMBI  IBUKCHUS MAaTEpUH, PAcCCMATPHBAET BOMPOCHI  CTPYKTYPHO-
(GYHKLIMOHAJIBHON OpraHM3allid T€HEeTHMUYECKOro ammapara KJIeTOK M MEXaHU3Ma peayln3aluu
HACJIC/ICTBEHHON WH(pOPMALINU, MOJIEKYISIPHBIE OCHOBBI 3JIOKAYECTBEHHOTO POCTA, KJIETOYHOTO
aroInTo3a, AMUIreHETUYECKNUE aCIIEKThl MyTareHesa.

3adauu oucyuniumnol.

- 03HAKOMJICHHE C HOBEHIIIMMHM JJAHHBIMU B 00JIACTH F€HETUKH;

U3Y4YEeHHE BaXHEMIINX MEXaHU3MOB, 00ECIEUMBAIOUINX PEATU3ALMI0 OCHOBHBIX CBOMCTB
KHUBOW MaTepuH; peryIMKalnio, pernapanuto, OMocuHTe3 Oellka, CTpoeHue U GyHKIUU Oenka.

2. Mecto aucuuminnsl B ctpykrype OOII BO

[Tukn oOs3arenbHble JUCHUIUIMHBL U3ydyaerca B 3 cemectpe. s yCHEemHOro ocBOEHHS
Kypca HEOOXOIMMBbI 3HAHUS OMOXMMMHU, OMO(DU3MKHU, IIUTOJIOTHMM U T€HETHKU. MojeKyispHast
OMOJIOTHSI ONMUPAETCS] Ha OCHOBHBIE JIOTMUECKUE IOCTPOEHUS! T€HETHKH, TMOCKOJIbKY H3Yy4aeT
KOPEHHOE OTJINYHME KUBOIO OT HEKUBOTO — CIIOCOOHOCTh K Pa3MHOKEHUIO (CAMOKOIIUPOBAHHUIO)
Y HACJENOBAaHUIO NPU3HAKOB, KOTOPOE B CBOIO OYEpEAb HANPSIMYIO CBS3aHO HYKJIECHMHOBBIMU
KuciaoTaMu. HyKJenHOBbIE KHCIOTBHI KaK HEpEryisipHble OHOMONMMEphl KJIETKU YxXe Oolee
COTHHU JIET SBISIIOTCA OOBEKTAMM M3Y4EHHUS OMOJIOTMYECKON XuUMHUM. 3HAHHWE IUTOJIOTUH
HEOOXOOUMO sl  JIOTMYECKOro Tepexojla OT U3Y4YEeHHUs OpraHoWJOB  KJIETKHM Ha
MHUKPOCKOIIUYECKOM YPOBHE K MOJIEKYISIPHOMY M aTOMHOMY YPOBHIO, T.€. K OCHOBaM (DM3UKHU, U
O0no(u3MKM, B YACTHOCTU. 3HAHUS U YMEHUS, NPUOOPETEHHbIE NPU H3YUYEHUU YKa3aHHBIX
JUCLUIUINH, JOJKHBI MOJTHOCTBIO MOATOTOBUTH CTYJEHTAa K BOCHPHUATUIO Kypca MOJEKYJISIPHOU
Ouonoruu. 3HaHusA O OHoJorM4yeckol Qopme ABMKEHHUS MAaTepUU Ha MOJIEKYJISIPHOM YpOBHE
ABIIAETCS ~ XOPOIIMM  IPEIUIECTBEHHMKOM g aucuuiuiuH — «Teopust  dBOMIOIUNY,
«broTEeXHOIOT UM,

3 TpeOoBaHus K pe3yIbTaTaM OCBOCHHS COACP KAHUS AW CUHMIIIMHBI

e [Ipouiecc n3yueHus: NUCUUIUIMHBI HAMIpaBjieH Ha (OPMHUPOBAHUE IEMEHTOB CIEAYIOLIUX
koMmriereHmi B coorseTcTBUM ¢ PI'OC BO 1 OOIT BO no nanHOMY HalpaBiIeHUIO MOATOTOBKH
06.06.01 buonornueckue HayKku:

CHOCOOHOCTh TMPOBOAWUTh TI'EHETUYECKMH aHajau3, CaMOCTOSATENIBHO CTAaBUTh 3ajady
UCCIIeIOBaHMs HanboJsee akTyalIbHBIX Mpo0IeM, UMEIOIIUX 3HAUEHHUE JIUIsl TEHETUKH OT/AEIBHOTO
OpraHM3Ma WM IONYJALHMH, IPAMOTHO IUIAHUPOBATh JKCIEPUMEHT JIMYHBIA W B TPYIIE H
peanu3oBbIBaTh ero Ha npaktuke ([1K-1);



CIIOCOOHOCTh TPUMEHUTH 3HAHHS COBPEMEHHBIX JTOCTHIKEHHU B OO0JIACTH TCHETUKH U
OMOTEXHOJOTHMH W JJs pPEIIeHUsS KOMIUIEKCHBIX HCCIENOBATeNbCKUX 3a/ad TI'eHETHKH,
OMOTEXHOJIOTHH, CEJICKIIMK U ceMeHOoBOCcTBa, ([TK-2);

TOTOBHOCTh HCIOJb30BaTh 3HAHHS COBPEMEHHBIX IOCTHKEHHMH B 00JacTH T'€HETUKU U
OMOTEXHOJOTUN W Ui pa3pabOTKHM HAy4YHO-METOAMYECKOro O0OecleueHus, MOJITOTOBKU U
NpOBENEHUS  KypCcoB,  JAMCUMIUIMH  OakanaBpuara,  CIEHUAIMTETa,  MarucTparypsl,
JIOTIOJTHUTEIbHBIX IporpamMm obpazoBanus (I1K-3).

4. CopepskaHue M CTPYKTYpPa JUCUUILINHBI
COJAEPKAHUE MPOI'PAMMDbI

Bun pabotsr TpynoeMKoCTh, 4acoB
I'ox oOyuenus Bcero

2

OO6u1asi TPy10€eMKOCTh 72

AyauTtopHas padora: 20

Jexyuu (J1) 4 4

Ilpaxmuueckue sanamus (113)

CamocrosiTesibHas padora: 52 52

Pedepar (P)

Occe (D)

CaMocCTOsATeIbHOE U3YUYCHHE Pa3esiOB

Bua uToroBoro KOHTpoJIs (3a4er, IK3aMeH) 3a4er

Tema 1. Beenenue

B sToli yacTu paccMaTpuBarOTCA LUEIU U 3aa4u JUCHUIUIMHBL. KpaTko paccMarpuBaercs
UCTOPHSI BOBHUKHOBEHHS M Pa3BUTHs MOJEKYISIpHON Ononoruu. OTAeIbHO OCTaHABIMBAeMCs Ha
METOJIaX C MOMOUIbIO0 KOTOPHIX ObUIM Cli€JaHbl OCHOBHBIE OTKPBITHUS: METO/BI KYJIbTYpPbI KJIETOK,
pectpukuuy, kionupoanue JJHK, rubpuanzanum HyKJI€HHOBBIX KUCIOT U T. 1.

Tema 2. MosnexymnspHas OMOJIOTHST HYKJIEMHOBBIX KUCIOT

B nanHO#l Teme moapoOHO paccMaTpuBaeTCs CTPYKTypa HYKJIEWHOBBIX KHCIOT, HMX
IIPOCTPAHCTBEHHAsl OpraHHU3alysi, CTPYKTypa XpoMaTuHa M opranusaius xpomocoM. [lonpo6Ho
U3y4yaroTCs OCOOCHHOCTHM T€HOMa 3YKApHOT, THUIIBI IOBTOPSIOLIMXCS MOCIEA0BaTEIbHOCTEN
U UX DBOJIIOLMOHHAs pojb. PaccmarpuBaroTcsi mpolecchl peruiMKaluyd, OCOOEHHOCTH ATOrO
npoliecca y Ipo- U 3yKapuoT, Tornorpadus nporecca U (GepMEHTbI, YJaCTBYIOLIHE B MpOLEcce
perunkanuu. Ocoboe BHUMaHuE yJensieTcs MpoleccaM penapanuu, uX pojid, BUJaM peraparui,
0COOEHHOCTSIM MOBPEXIEHUS KiIeToK. Penaparus u ee pojib B KaHLIEpOTeHe3e.

Eme omnum nporeccom B dyakuuonupoBanuu JIHK sBisieTcss mporiecc skcnpeccuu -
TPAaHCKPUIIIHS U TpaHCsus. OcoOEHHOCTH 3TUX MPOILIECCOB Y MPO- U 3YKapHUOT.

B sT10i1 ke Teme paccMaTpUBarOTCs OCOOEHHOCTH CTpOeHHUs U LuKibl pa3Butus PHK-
COJIepKallX BUPYCOB: BUPYCHI TPHIINA, UMMYHOAe(DUILINTA, OHKOT'€HHBIE BUPYCHI.

Tema 3. MonekynsipHas 6uosorusi 6eIKoB.

PaccmarpuBarorcst pasHoOOpasue CTPYKTYpbl M €€ CBi3b C (DYHKIMEH ONKOB, SBOIOLMS
CTPYKTYpbl OENKOB Ha IpHUMepe ITIOOMHOB M IMTOXPOMOB M BUooOpasoBaHue. [lonpobHo u3yudaem
NPOLIECC TPAHCIIALMM, HAYMHAsA CO CTPYKTYphl pHOOCOM U €€ CBSI3U C BBINOJMHSAEMON (PYHKIIMEH, HTarbl
TPaHCISIUY, €€ MEXaHU3Mbl M peryssius. Taike paccMaTpuBarOTCsl MPOLIECCHl TPaHCMEMOpPaHHOTO
niepeHoca OeJIKOB ¥ MX MOJTH(DHKALIH.

Tema 4. MexMoIIeKyIIpHbIE B3AaUMOICHCTBHS.

benok-6enkoBble B3aUMOJECHUCTBUS W MX 3HA4YEHUE Ui CaMOCOOPKM MYJIbTHMEPOB.
benkoBo-HyKJI€MHOBbIE B3aWMOJAEUCTBUS M UX POJIb B PErYyJISIUU aKTUBHOCTU T€HOMa U TpU
camMocOOpKe CyOKJIETOYHBIX CTPYKTYP, BUPYCOB. belKOBO-IHMITUAHbBIE B3aUMOJICHCTBUS U UX POJIb
B (opmupoBanun memOpaH. CTpyKTypa U MeXaHU3Mbl (YHKIIMOHHPOBAHUS PEIENTOPOB
rOpMOHOB. MosekyisipHasi OUOJIOTHS pPa3BUTHUS, TAE€ PAcCMATPUBACTCS POJb HYKJIEHHOBBIX
KucaoT B oHTOoreHese. [lpeacraBnenuss o auddepeHnnanbHOW aKTUBHOCTH TIE€HOB B
smOpuorenese. CTpykTypa U QyHKIIUH TEIOMep.




Pa3nenpl AMCHUIIIMHGBI H BUALI 3aHATHIA

Kon-Bo
Koin-Bo
Ne 4acoB
HaunmenoBanue paznena 4acoB
TEeMBbI (cam.
(JieK1un)
pabota)
1 MoutekyinspHas OM0JIOTHS HyKJICHHOBBIX KHCIOT 8 20
) MonekynspHasi OMOIOTHsI OEIKOB g 20
3 MeXMOJIEKYIApHBIE B3aMMOICHCTBHS 4 12
BCEI'O: 20 52

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Jlexuuu ¢ UCHOIB30BAaHUEM MYJIbTUMEIUNUHBIX MporpaMM llpakTuueckue 3aHATUS CTYIEHTOB C
aynuo- U BUAMOMaTtepuanamu. HaBbIKM CpPaBHUTENBHOIO aHaliM3a T€HOMOB Ha OCHOBE
TeHOMH(OPMALMOHHBIX TeXHOJOTHi OCHOBHBIE ©0a3bl TAHHBIX W OCHOBHBIE IPOTPAMMHBIC
IPOAYKTHI B ceTu HTepHeT

6. @oH O1LIEHOYHBIX CPEACTB AJIsl KOHTPOJISA YCIIeBAeMOCTH
. UcTopust BOBHUKHOBEHUS U PA3BUTUS MOJICKYIISIPHON OHUOJIOTHU.
. [IpenmMer u 3a1a4u MOJIEKYJIIPHOU OMOJIOTHU.
. MeTo 1l MOJIEKYJISIPHON OMOJIOTHH.
. CTpyKTypa HYKJIE€HUHOBBIX KHCIIOT.
. CTpykTypa XpoMaTHHa.
. Opranu3zanus XxpoMocoM.
. Crpykrypa JJHK
. Crpykrypa PHK u ee Bumbl.
. IIpoctpancTtBennas crpykrypa JHK.
0. Tunsl MOBTOPSIOIIMXCS TIOCIIEAOBATEIBHOCTEH U UX POJIb B SBOJIIOIHH.
11. Pemmkamus JJTHK
12. OcuoBHble npuHIUIb! perukanuu JHK.
13. depMeHTHI perTuKaum, uX QyHKIHH.
14. Permukanus JIHK sykapuor.
15. Perynsauus akTHBHOCTH IPOMOTOPOB MPOKAPHOT
16. Mexanu3m peruukanuu JTHK.
17. Bunst noBpexaenuit JJHK.
18. MexaHu3MBbI pernapanuy U €€ BUBI.
19. DOxkcimsroHHAs peraparys.
20. Tpanckpunuusi.
21. Ilponecc TpaHCKPUIILIUH.
22. Perynsiuusi TpaHCKPHUIIIMHU Y TIPO- U 3YKAPHOT.
23. TlpoueccuHr NepBUYHBIX TPAHCKPUIITOB.
24. CtpyKTypa prOOCOM.
25. DTarnbl TPaHCISIUH.
26. Tpaucmauus MPHK
27. Perynsuus poLeccoB TPAHCIIALUH.
28. MHruOUTOPHI TPAHCIIAIUH.
29. Moaudukamnus CHHTE3UPYEMBbIX OCJIKOB.
30. ®ongunar. DaKTOPHI, ONMPEACISAIONINE MPOCTPAHCTBEHHYIO CTPYKTYPY OeKa.
31. ®epmenTsl ponauHra
32. benok-0enKoBble B3aMMOICHCTBHSL.
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33. CTpyKTypa U cBOKCTBA OEOK-OETKOBBIX KOHTAKTOB.
34. Cwtbl, yyacTBYIOIIHE B O€IOK-0€ITKOBOM B3aUMOICHCTBHUU.
35. HykneonpoTenHsl.
36. JIunonpoTerHBI.
37. llaneponsl. DyHKIUK MIATIEPOHOB
38. [IpuoHbI KaKk aHTUIIATIEPOHBI.
39. Pacnajg OenkoB
40. CoptupoBka 1 MoauQUKaIms 0IKOB
7. Y4eOHO — MeToanYecKoe o0ecnedeHue JUCIUILIHHDI

Cnenuduka HaCTOSIIECH YI4eOHOW AUCIUIUIMHBI CBSI3aHA C M3YYECHUEM T'€HHO-WHKEHEPHBIX
KJIETOYHBIX  MAHHIYJSIUH, 9YTO OOYCIOBIMBAeT HEOOXOJUMOCTH  HWCIOJIB30BAaHUS B
7a00paTOPHBIX W TPAKTHYECKUX 3aHATUSAX 10 KypCy CHEeNH(PUYECKOTO MOJEKYIIPHO-
OMOJIOTUYECKOT0 OCHAIIEHUSI y4eOHOro mpolecca. B CBSI3M ¢ ATHUM CTYACHT JOJDKCH 3HATh
OCHOBBI 0e30macHOi paboThl C MOJEKYISIPHO-OMOJOTHYECKUMH OOBEKTaMH, MPUOOPHBIM
OCHAILIEHUEM, CTPOro co0JIt0/1aTh MIpaBuila 0€30MacHO paboThI IpU MPOBEIEHUU J1a00PATOPHBIX
Y TIPaKTUYECKUX PabOoT.

CaMOCTOSITeTbHOE  BBITIOJTHEHUE TMPAKTUYSCKUX 3aJaHUNA  JOJDKHO  OCYIICCTBISATHCS
CTYJEHTOM B TE€CHOI CBsI3U ¢ (hOpMOI 0OYUEHHS U TEOPETUUYECKUM IMPOrPAaMMHBIM MaTepuaIoM
B COOTBETCTBUHU C HOPMaMH BPEMEHH Ha CAMOCTOSITEIILHYIO pa0doTy, COAepkKaTh KOHKPETHOCTh U
SCHOCTb (POPMYITHPOBOK.

B xo/1e n3yueHuss HACTOSIIETO Kypca CTYACHT CIYIIAST JICKIUH, TIOCEIIAeT MPAKTHISCKUE U
nabopaTtopHble 3aHATHSI. Oc000€ MECTO OTBOAUTCS CAMOCTOSITEIIBHONW padoTe, KOTOpast 4aCTUYHO
BKIIIOUAET OCBOCHHE TAaKHX pa3lelioB TMporpamMMmbl, Kak «BBemeHue», «buoTexHOIOTHS U
O6uobe3omacHOCThY, «TpaHCreHHbIC PACTCHHS U KUBOTHBICY, «BHOTEXHOIOrMYEeCKue MPOIECCh
B IHIIEBON MPOMBINIICHHOCTHY, «JKOJOTHYECKas OMOTEXHOJOTHS», a TaKXKe IOJTOTOBKY
pedepaToB Ha OCHOBE M3YUYECHHSI OCHOBHOW U IOMOJHUTENBLHOMN TUTEPATYPHI MO MPEAMETY

Ha maGopaTopHBIX 3aHATHUSAX CTYACHTHI OCBAaWBAIOT TEXHUKY  KYJIbTBUPOBAHUS
M30JIMPOBAHHBIX KIETOK M TKaHEH pacTeHH Ha KMCKYCCTBEHHBIX TMHTATEIbHBIX Cpeaax,
MPUTOTOBJICHUE MUTATEIBHBIX CPEJl, 3HAKOMSTCS C METOJIaMHU CTEPHIIN3ANNU. YYaTcs MOIydarh
KaJUTyCHYIO TKaHb U3 Pa3UYHbIX YaCTel pacTeHUN U MacCUpPOBATh €€ Ha MUTATEIbHYIO CPENY.
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1. MartepuajbHO — TeXHHYeCKOe o0ecnedeHre THCIUIITHHBI

®upma-
No U3TOTOBUTED,
HaumeHnoBanue e gMHUIIBI Haznauenue, o0CHOBHbIE XapaKTEPUCTUKH
/i Crpana-
MIPOU3BOIUTEIND
Hentpudyra MIKRO 20 . Hentpudyruposanue, mpoOOArOTOBKA
Hettich,
1 |(200)R, 24%0.2-2.0 mi, 10 00pas3IoB ¥ CTaHAAPTHBIX JJAOOPATOPHBIX
I'epmanus o
18,626 g MIPUIIOKEHU T
MuHu Hettich Hentpudyruposanue na 2400 06/muH, ¢
2 eHtpudyra/BopTeKc Te MaHI/;}I KPBIIIKOHM MpoOO0roToBKa 00pa3IioB 1
Combi-spin, p CTaHJAPTHBIX JA0OPATOPHBIX MPHIOKCHUH
ndpoBoi TepMOCTaT [Toanepsxanue MOCTOSIHHON TeMIepaTyphbl
3 [Hudp p BIOSAN, Jlarsus| L O2UCP paTyp
rurna «Dry Blocky (25-120 °C), ¢ anmomunmeBbiM O110Kk0M A-103
PoTopHBIIf TOMOTE€HU3aTO .
P p Heidolph, I'omorenusanus, 5000-26000 06/MuH.
4 c mtudpOoBBIM TUCTUICEM
I'epmanus B xoMIuiekTe ¢ aepKaTeneM U 3aKUMOM.
Crusher M
OTcacbiBaTenb
) . Poccus OTcacbiBaHue
MEeICIIMHCKUI
[TLIP-60xc bakrepuniugHbIil TpOTOYHBIN
PEIUPKYISTOP, 00ECIIeYNBAIOIIUI
6 Poccus MOCTOSTHHOE 00€e33apakuBaHne BHYTpH OOKCa
c Y O-penupKyIsiTopom, TatMepoM, H/CTalb,
yJIapONPOYHOE CTEKIIO
Cucrema s 1P B AMIugukanus B peaJbHOM BPEMEHH,
peanbHOM BpemeHH 1Q5 npeaHa3HaYeHblas A1 aBTOMATUYECKOM
JETSKITUU TIPOTYKTOB aMIUTA(DUKAIIMH B
7 BioRad, CIIIA pPEXHME peaTbHOTO BPEMEHH
HETOCPEICTBEHHO B MPOOUPKE,
BO3MOXHOCTBIO KOJIMUYECTBEHHOTO
OTIpeJIeIICHUS TIPOJTYKTa
Mcrounnk
8 |becniepeboiinoro nmutanus | APC, Poccust Obecnieuenue Oecriepe6OMHOrO NUTaHMUS,
UPS 3000 VA
AHaTMTHYECKAas CHCTEMa Amnanu3 renei, 6J10TOB, OKpaIIeHHBIX
buo/lok-Ut M-26X UVP (G1yopHCLIETHBIMU U BUIMMBIMU
9 ' KpacUTEIISIMH, TIeYaTh, apXUBUPOBAHUE
CIIIA
COCTaBJIeHHE O0TYETOB, aHanmorosas [13C-
Kamepa
Jl1st onipeieNnieHrs KOHIEHTPAILlMK U KauecTBa
10 CrnektpodoromeTp T eDMas HK, koHuenTpanuto 6enka, cieKTpaibHbII
BIOWAVE p muamaszon- 190-1100, OIT auanazon- 0-0,5
el
BepTtukanpHas siueiika s AHann3 KOpOTKUX PparMeHTOB
hitekTopodopesa HYKJICMHOBBIX KUCIIOT U OEJIKOB METO0OM
11 PROTEAN Il xi, BioRad, CIIIA pnekropodopesa B MOTHAKPHIAMUIHOM Teie,
20 cMm, 1.0 MM crieticepsl (4 mIT) U TPEOCHKH
Ha 15 nyHoK (2 mT).
12 [lueiika ns BioRad, CIIIA |Ananu3 GpparMeHTOB HYKJIEMHOBBIX KHCIOT H




rOPU30HTAILHOTO
nitekTpodopesa Mini-Sub
Cell GT,

OEJIKOB METOJIOM dJIeKTOopodope3a B
araposHoM reise ¢ Y @-npo3payHoit
MO UIOKKOH 7X10 ¢cM U MOACTaBKOU IS
3QJIMBKHU

HwuzkoTemiieparypHsblIil
. XpaHeHue 00pa3LoB IPU HUZKUX
13 BepTUKaIbHBIHA Sanyo, fAnonus
Temreparypax, (-86), V 382
MOPO3UIHBHUK
14 Becbl aHaTUTUYECKHE, Precisa, B3BemmBanue 006pasnos, 220 T, TOYHOCTH
[IBeliapust 0,1 mr
Bechl TEXHUYECKHE, Ohaus Scout Pro,
15 B3emmBanwue obpasmos, 2000 /0,1 r
CIIA
[entpudyra 320R, ¢ UNIVERSAL HenTpudyrupoanue, mpoOOArOTOBKA
16 |oxmaxxaeHueM, ¢ CILIA ' | 00pasmoB M CTaHIAPTHBIX JaOOPATOPHBIX
MPUHAICKHOCTIMU MIPIIIOKCHUN
ABTOMATHYECKUIN iPrep Purification
P Hns Bergenenus JJHK, PHK, 6enkos. 12
17 |ananuzatop mis Instrument, SBDABLOB 34 O IDOLOH
BeiaencHus JJHK n PHK Snonust pastl A p
18 CucreMa OYHUCTKH BOJIBI Millipore, [Ipenna3HayeHa A OYMCTKU U

Direct-Q 3

Opannuys

JIEMOHU3ALUU BOJbI







JUCT NBMEHEHUM (JIOIIOJTHEHUI)
B pabo4yro mporpamMmy o AUCIUIIIHHE «MoneKynspHas OHoIoTus»
o HarnpasiieHuro moarotoBku 06.06.01 «buonorus» na 2017-2018 yueOHbIl roa

JIeMeHT (ILYHKT) IlepeyeHb BHOCMMBIX U3MEHEHHU U

Ne PII/1 (momoTHeHM )

IIpuMmeuyanue

OOcyxeHa U peKoOMeHJJ0BaHa Ha 3acefaHuu Kadeapbl (pU3nOI0TUM, TCHETUKU U
MOJIEKYJISIPHON OMOJIOTHH

pOTOKOJT Ne OT«__ » 20 1.

3aBenyromuii kadeapou

CornacoBaHo:
3aBeAyIOMUA OTACIIOM KOMITJIEKTOBAHUS
Hay4YHOU OMOTMOTEKH




