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Pabouass mporpamma IUCHUIUTHMHBI «MOJEKYJIspHAas TEHETUKa» COCTABIIEH JOIEHTOM
XannoxoBbeIM T.X.

Pabouas mporpamma mnpenHazHaueHa Ui NPENOAABaHMS AUCUMILIMHBL «MoJeKynsipHas
reHeTHKa» B OJOKe 00s3aTeNbHbIX JUCHUIUIMH acHUpaHTaM OYHOM (opMbl 0OyudeHus
HanpasieHus: moaroroBku 06.06.01 buonormdeckue Hayku, npoduns «['enernka» Ha 1 romy
o0OyueHus BO 2 cemMecTpe.

PabGowas mporpamma cocTaBieHa Ha OCHOBaHUH (heAepabHOIO TOCYJApCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJapTa BHICIIEro 0Opa3oBaHHs IO HampasieHHIo moarotoBku 06.06.01
buonorundeckrne Hayku (ypoBEHBb MOJITOTOBKH KaJIPOB BBICIICH KBaTM(UKAIIMU, YTBEPKICHHBIX
npukazoM MunoOpHayku P® ot 30.07.2021 r. Ne 871; macmopra cnenuaibHOCTEH HAyYHBIX
pabOTHUKOB, Y4eOHOTO TUIaHa moAroToBku acnupanToB KBI'Y mo ocHoBHOH 00pa3oBaTenbHON
nporpaMMe  IOCJIEBY30BCKOrO0  MpodeccHoHalbHOTO  00pa3oBaHus  (acUpaHTypa) IO
cnenquanbHocT  03.02.07 I'eHeTuka, MHpPOrpaMMbI-MUHUMYM KaHAMJATCKOTO HK3aMEHa,
yTBepkKACHHOTO nprkazoM Munoopuayku PO ot 08.10.2007 r. Ne 274.

CocraBuTtens paboueil mporpaMMel

JloueHt, KOH XannoxoB T.X.
(moamnuce) (®.1.0.)

OOcyxaeHa M peKOMEHJOBaHa Ha 3aceJaHuu Kadeapsl (HU3UOJIOTMH, TE€HETUKU U
MOJIEKYJISIpHOM OHOIOTHN

npotokon Ne 1 ot «28» aBrycra 2017r.

3aBeayronuii kadenpoit

CornacoBaHo:

3aBenyronMi OTAEIOM KOMILIEKTOBAHUS

Hay4YHOI OMOIMOTEKN




1. Heab u 3a1a4u 0CBOCHHUS THCHMIIMHBI

Ilenp kypca - M3ydeHHME TIEHETHYECKHUX IPOLIECCOB (TPAHCKPUILMHK, DPEIUIMKAlUY,
pemapanuy, peKOMOMHAIMM) Ha MOJIEKYJISIPHOM YpPOBHE oOpraHusanmuu xkuBoro. Kypc
MOJIEKYJISIPHOM T€HETHKH MPU3BaH JaTh CTyJE€HTaM CHUCTEMATHYECKUE 3HAHUS O MOJEKYJISIPHBIX
MeXaHU3MaxX pealn3alry reHeTUYecKord HHPOPMALIUH Y IPOKAPHOT U SYKAPHUOT.

B 3amaunm kypca BXOOUT U3yYCHHME MPUHIMIIOB OPraHU3alMUd T€HOMOB JKUBBIX
OpPraHu3MOB, 3HAKOMCTBO C OCHOBAMH U MOCJIECTHUMH JTOCTHKECHUSMHU B 00JaCTH TPAHCKPHUITLIUU
I€HOB, PeIUINKALUU, PEKOMOMHALIMY U penapaiyy, peCTpPUKIUN U MOAU(PUKALIMY F€HETUYECKOTO
marepuana. [lonmydeHHble 3HaHUS MOTYT OBITh YCHEIIHO MCIIOIB30BaHbI ISl HYXKJI COBPEMEHHOM
OMOTEXHOJIOTHH.

2. Mecto aucuuminnsl B ctpykrype OOII BO

[{ukn oOs3aTenbHbIe AUCHUILUIMHBI M3ydaeTcs Bo 2 ceMmecTpe. s yCHemHoro oCBOeHuUs
Kypca HeoOXOIUMBbI 3HAHHUSI OMOXUMUH, OMOPU3UKH, ITUTOJIOTUU U TEHETHKHU.

AKTyabHOCTh BBEACHUS JAHHOH AMCLUIUIMHBI OOYCJIOBJIEHAa TEM, YTO MOJIEKYJIpHAs
TeHETHKa SBISETCS OAHON M3 HamboJiee CTPEMHTENBHO pa3BUBAIOIIMXCS obOjacTell OMOOTHH,
OTKPBIBAIOLIEH HOBBIE TOPU30HTHI 3HAHMS, YTO JaeT HMCKIIOYUTEIbHbIE BO3MOXHOCTH JUIS
COBEPILIEHCTBOBAHUS M CO3/IaHUS MPUHIUITHAIHHO HOBBIX METOJIOB M TeXHOJOTHHA. JlocTimkenus
MOJIEKYJISIPHOM T'€HETHUKU IMO3BOJIMIM OCYIIECTBUTh HACTOSIIUN NPOPBHIB B MOJEKYISIPHOW U
KJICTOYHOW OWMOTEXHOJIOTHH, TEPEBEPHYB IPEICTABICHUE YEIOBEKAa O CYIIHOCTH IPOIECCOB
peanu3aluy reHeThYeckod MH(OpManuM U Nepefayd HaclleCTBEHHOIO MaTepuana J04EepHUM
KJIETKaM WJIH MOTOMKaM W BOOPY)XHB €ro MHCTPYMEHTAaMH JUIsl HAlPaBICHHOTO H3MEHEHUS
reHoMa U YIpaBJeHHs ero GyHKIHOHUPOBAHUEM.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOEHHUS COAEPKAHUA TUCHHIIMHBI

e [Iponiecc u3yyeHus AUCHUIUIMHBI HAIIPaBIeH Ha (POPMUPOBAHUE JIEMEHTOB CIICAYIOIINX
komnereHmi B coorBeTcTBrM ¢ PI'OC BO n OOII BO 1o naHHOMY HallpaBJIEHHIO OATOTOBKU
06.06.01 buonornueckue HayKu:

CHOCOOHOCTh TMPOBOAWUTh T'EHETUYECKUH aHajau3, CaMOCTOSATENIBHO CTAaBUTh 3ajjady
UCCIIEIOBaHHS HanOoJIee aKTyalbHBIX MPo0IeM, UMEIOIINX 3HAUYEHHE JIJIsl TEHETUKH OT/ICIHHOTO
OpraHu3Ma WIM TOMYJALUH, TPAMOTHO IUIAHUPOBAaTh SKCIEPUMEHT JIMYHBIM M B Tpymnmne u
peanu3oBbIBaTh ero Ha npaktuke (ITIK-1);

CMOCOOHOCTh NPUMEHHMTh 3HAHUS COBPEMEHHBIX JOCTHXKEHUH B OONACTH TEHETHKH H
OMOTEXHOJIOTMM ¥ ISl PEHIeHHS KOMIUICKCHBIX HCCIEIOBATENbCKUX 3aad TeHETHKH,
OMOTEXHOJIOTHH, CEJIEKITH U ceMeHoBoicTRa, (ITK-2);

TOTOBHOCTH HCIIOJIb30BaTh 3HAHUS COBPEMEHHBIX JOCTHKCHHH B 00JACTH TEHETUKH |
OMOTEXHOJOTMH W AN pa3pabOTKM HAay4YHO-METOAMYECKOro OOecreueHHs, MOJIrOTOBKH U
NPOBEICHUSI  KypCOB,  JUCHUIUIMH  OakalaBpwara,  CHEIHaUTeTa,  MarucTparypsl,
JONOJTHUTENBHBIX nporpamMm oopazosanus (I1K-3).

4. CoaepskaHue M CTPYKTYPa JUCHUIIIHHbBI
COAEPXAHMUE ITPOI'PAMMBbI

Bun paGotsr TpynoemMkocTs, 4acoB
I'ox oOyuenust Bceero
1
OO6u1asi TPy10€eMKOCTh 72 72
AynuTopHas padora: 20 20
Jlexyuu (J1) 20 20
Ipaxmuyeckue 3anamus (113)
CamocTrosiTeIbHas padoTa: 52 52
Pedepar (P)
Occe (D)
CaMocCTOsITeThHOE H3YUCHHE Pa3JICIIOB
Bu HTOroBOro KOHTPOJIA (3a4€T, IK3aMeH) 3a4eT




Hcropust  BO3HUKHOBEHMS  MOJICKYJIIDHOM  TI€HETUKH. MOJIEKyIspHBIE  OCHOBBI
HACJICACTBEHHOCTHU. /0Ka3aTeNbCTBO N€HETUYECKON POJIM HYKJIEUHOBBIX KHCIOT. CTpyKTypa U
(GyHKIMM ~ HYKJICMHOBBIX  KHCHOT. llepBHuYHas  CTPyKTypa  HYKJIEHHOBBIX  KHCIOT.
Crepxcnupanuzanusa JHK, Tonmonzomepassl. Makpomonekynsapuas crpykrypa JJHK u PHK.
Mopnens Yorcona-Kpuka. AnbrepHaTuBHbIE ABYycliMpaiibHble cTpykTypbl JHK.

CTpyKTypHO-(YHKINOHAIbHBIE OCOOCHHOCTH T'€HOB ITPOKAPUOT U DYKAPUOT.

Perumikanus JIHK. IlonmykoncepBatuBHBIN MexanuzM. ®epmentsl O6mocunresa JIHK.
JHK-mmomumepasbr nmpokapuotr u sykapuor. JIHK-momumepassr Oakrepuodaros. TodHOCTBH
peaymkauu JJIHK u myrantasie [IHK-monumepassl. JJTHK-nurassr.

Mexanusm perukanuu JIHK  (ma mpumepe E. coli). Cxema cunresa JIHK B
perMkatuBHOM Buiike. (OCOOCHHOCTH peruMKauuMu y sykapuor. Dparmentsl Okazaki.
Perymsanus perykanuu. CoBpeMEHHbIE MOJIENH PEIUIMKALMH.

MonekyispHblE MEXaHW3Mbl BO3HUKHOBEHMS MyTauui. Myranuu, BO3HUKAIOIUE B
npoliecce reHeTndeckux npoueccon: perukannu JJHK, renernueckoit pekomOunanuu. I'ens! -
mytaropbl. WHaynupoBaHHbIM MyTareHe3. MexaHusm jneiictBus MmyrareHoB (Y ®d-cser,
VMOHM3UPYIOLIAsl pajuanus, aHaJOrd OCHOBAHMM, aJKUIUPYIOLIME areHThbl, a30THCTas KUCIOTa,
AKpUJAMHOBBIE KPACUTENH U T.J.).

Penmapauus [AHK. Tumner noBpexaenuit JHK: anypuHu3zanuss mypuHOBOTO KOJbIA,
o0pa3oBaHHE MUPUMHIMHOBBIX ITUMEpoB. OCOOEHHOCTH penapauuu y MpoOKapHoOT U IYKapHOT.
[Tpsimast peaktuBanus JIHK. Mexanusmbl 3KCHM3MOHHOM pemapanuu. Myrtantel E. coli mo
¢depmentam penapanuu. Cucrema SOS-penapaiiuu 1 pe3ysibTaT UX UHIYKIHUH.

I'eneTnueckass pekoMOMHAIUsl W €€ THUNbl. PekoMOMHALMs - TOMOJIOTMYHAs U CaMT-
cnenuduieckas. Ob6mas (romoyiornyHasi) pekoMmOuHaius. Pa3pblB W BOcCcOeIMHEHUE HUTEH
JHK. Accumunsuus uuteil. OOpa3oBaHHe TeTepOIyIUIEKCHON obOnacTu. ['eHHas KOHBepCus.
OH3uMmonorus nporecca pekomOuHanuu. Caifr-crienuduyeckas pekoMOMHaIMs (HAa MOZEIU
UHTETPalll XpOMOCOMbI (ara J1iM6s1a). ['eHbl, KOHTPOIUPYIOIINE MHTErpalfio U 3KCLUU3HUIO.
Caiit-cnenuduueckas pekoMOUHaIMs, MPUBOASIIAS K MHBEPCUSM YYaCTKOB XPOMOCOMBI (Ha
npuMepax wuHBepcun ¢parmeHta G ¢ara Mu u (a3oBbIM BapHalusAM Yy CaJIMOHEIIBI).
buonoruueckas ponp uHBepcuil. MexaHusm paOoTbl HMHBepTa3z. MexaHHW3M TOMOJIOTHYHON
pexomOuHanuu (Ha npumepe E. coli). Ctpyktypsl Xommuaes. Ananu3 MmytaHToB E. coli mo
dbepmMeHTaM peKOMOMHAITUH.

OCOO6EHHOCTH TeHeTHUECKOW PeKOMOMHALIMY Y D YKapHOT. MeloTnuecKkuif KpOCCUHIOBEp.
I'eneTndeckuii KOHTPOJIb. MUTOTHYECKUIT KPOCCUHTIOBEP: COOTHOIICHUE MEXIY PELUIIPOKHON U
HEepEeLUNPOKHON pekoMOuHanuei. ['opsiune Touku peKOMOMHAIIUH Y IPOKAPHOT.

Ponb cucrem pectpukuuu u mogudukauuu JAHK, nHaynupyeMbIX KiIeTKON-X03SIMHOM.
Metunuposanne JIHK ¢aroB u OGaxtepuil. Pectpukums JAHK u moandukanus. depmMeHTHI
pecTpukuuy U Moaudukanuu. CnenupuIHOCTh 1 MEXAHU3M JIEUCTBUS PECTPUKTA3 U METUJIA3.
AHTHpeCTpUKTa3Hble MeXaHu3Mbl OaktepuodaroB. PexomOunantueie JIHK. KnonupoBanue
reHa. CTtaguu MOJIEKYJSIPHOTO KJIOHHPOBAaHHUS: CO3/1aHMe peKoMOmHaHTHOW Mmosekynsl JIHK,
BBEJICHUE €€ B OPraHU3M-PELUIMEHT, OTOOp KJIETOK, HECYIIMX TI'eH-MUIlIeHb. (DepMEeHTHI,
ucronp3yembie Tpu  co3gaHuu  pekomOuHaHTHBIX JIHK. Bektopasie w™onexynsr JIHK.
KoHcTpyrpoBaHue U HCIIOJIB30BAHUE BEKTOPOB I KIIOHMPOBAHMUS T€HOB B KJIETKaX APOXIKEH,
MJIEKOTIMTAIOUX W 4YeloBeka. MeToapl W MeXaHu3Mbl  TpaHChOpMaluu  KIETOK
pexomOuHanTHBIMU JIHK. BrisiBeHrne TpaHCTEHHBIX KJIETOK. [IpakTHueckoe mpuMeHeHHe.

Pa3aebl IMCUMIJIMHBI M BU/ABI 3aHATHIA

Kon-Bo
Kon-Bo
Ne 4acoB
HanmenoBanwue paznena 4acoB
TEMBI (cam.
(JieK1un)
pabora)
1 HcTopusi BO3HUKHOBEHUS MOJIEKYJIIPHOW F€HETUKH 8 20




Kon-Bo
Kon-Bo
Ne 4acoB
HaunmenoBanue pasnena 4acoB
TEeMBI (cam.
(Jiek1un)
pabota)
) ModekyssipHbIe MEXaHU3Mbl BOSHUKHOBEHUS MyTallui g 20
3 Oco0EHHOCTH F€HETHYECKON PEKOMOMHAIINH Y YKapHUOT 4 12
BCEI'O: 20 52

5. O0pa3oBaTesibHbIE TEXHOJIOTUH
Jlexuuu ¢ UCHOJIB30BaHUEM MYJIBTUMEAUMHBIX Iporpamm IIpakTrdeckue 3aHATHSA CTYIEHTOB C
aynuo- U BUAMOMAaTtepuanamMu. HaBbIKM CpPaBHUTENBHOIO aHaliM3a T€HOMOB Ha OCHOBE
I“GHOI/IH(i)OpMaHI/IOHHBIX texHosornii OcHOBHBIE 0a3bl JaHHBIX W OCHOBHBIC IIPOTpaMMHBIC
IPOAYKTHI B ceTu HTepHeT
6. ®oH/1 O1IEHOYHBIX CPECTB JIsl KOHTPOJIA YCIIeBAeMOCTH
IIpumepHbIii IepeyeHb BONPOCOB K 3a4eTy.

1. Ilpeamer MonekynsipHOl reHeTuku. IlpeeMCTBEHHOCTh NPOOIEM KIACCHUYECKOH U
MOJIEKYJIIPHON T€HETHKH.

2. CBoiicTBa HyKJIGMHOBBIX KUCJIOT KaK FT€HETUYECKOI0 MaTepuania.

3. Meroasl MomekymsapHOW rTeHeTHKH. (OCHOBHBIE BEXH B Pa3BUTHHM  TEXHOJIOTHU
pexkomOuHatHbIX JJHK.

4. Bupycel, OakTepuu M 3yYKapHUOTHYECKHME MHMKPOOPraHU3Mbl KaK MOJEIbHBIE OOBEKTHI
MOJIEKYJISIPHOM T€HETHUKH.

5. Pemnukanus JHK. IlomykoHcepBaTuBHBIN criocob perunkanuu JJHK.

6. IlpepsiBucTslit xapakrep cuntesa JJHK. Oramnsl penukanmu.

7. KunroueBble pepmenTsl, yuactBytoiue B nponecce perukannu JJHK. Pons PHK-3arpaBku.
CsotictBa JIHK-nnonumepas.

8. Perymauus npoueccoB peruukaryn. [IoHATHE O peTUTUKOHE.

9. Oco0eHHOCTH OpraHU3alMK U PEIUIMKALUU XPOMOCOM IIPOKAPUOT.

10. OcobeHHOCTH OpraHU3aHU M PETUTUKAIIHA XPOMOCOM BBICIINX OPTaHU3MOB.

11. OpwmxuHbl permavkanuy. Perummkanus KOHIIOB XpPOMOCOM: CTPYKTYpa TEIOMEpPHBIX
Y4aCTKOB.

12. TlpoGnema CTaOMIIBHOCTH T€HETHYECKOro MarepHaia. THMbl CTPYKTYPHBIX MOBPEXKACHUI
JIHK.

13. MexaHu3Mm u 3HaueHUE (POTOpPEaKTUBALIUH.

14. DOxcuusuonHHas penapanus. Beienienue nupuMHUIMHOBBIX IUMEPOB.

15. TlocTperuinkaTtuBHas penapanus. | eHeTHKa U SH3UMOJIOTHH.

16. Vrpara m 3amemeHue HyKJI€OTHIOB. Poib Timkonas m wHcepTeTas. Pemapamus myrem
3aMeHbl MOJU(HUIIMPOBAHHBIX OCHOBAHUI.

17. Hapymenue B cucremax penapanuu JIHK. CBsizb ¢ MOJIEKYJISIpHBIMU HACJIEICTBEHHBIMU
00JIE3HSIMU U PAKOM.

18. OO0mIas uir roMOJIOTHYHAS PEKOMOWHAIIHS.

19. Caiir cnenuduyeckas 1 HETOMOJIOTUYHAST PEKOMOUHAIHSL.

20. OOmiast xapaKTepHUCTUKA IIPOIecca TPAaHCKPHITIIHH.

21. OcobeHHoCTH Tpoliecca TPAHCKPUIIIMU B 9YKapUOTUUYECKON KIIETKE.

22. CrutaiicuHr. DK30H-UHTPOHHAS CTPYKTypa I'eHa.

23. KOHCTUTYTHBHBIN M aJbTEPHATUBHBINA CIUIAHCUHT. AJBTEPHATUBHBIM CIUTAWCUHI KaK OJWH
13 YPOBHEH PETYISILIMY dKCIIPECCUH T€HOB Y YKapHOT.

24. TpaHcnauusi y IpoKapuoT U 3yKapuorT.

25. Knaccuduxkanus mytarnuid. ClIOHTaHHBIN 1 HHAYITUPOBAHHBIM MyTarcHes.




26. MonekynspHble MEXaHU3MBbI TEHHBIX MYyTaIHi.
27. CTpyKTypHBIE MyTaIli XPOMOCOM.
28. T'enomubie MmyTanuu. [IpydrHBI BOSHUKHOBEHHUS.
29. «MyrareHnsie» u «Oe3ommbouyHbIe» mporecchl penapanuu  JIHK. HWMuaynubensHbie
MexaHu3MbI permaparun. SOS — penaparms.
30. Yacrora mytupoBanus. KoHIleHTpanuy MyTaluii B rops4ux TOYKaXx.
31. Perynauust TpPaHCKPHUIIIMH Y SyKapHOT.
32. Tlo3uTuBHAS U HEraTUBHAs PETYJISALHUU.
33. Tenermueckuii ananmu3 Lac-omepoHa.
34. CtpykrypHas 4acTb reHa IHTPOHBI U SK30HBI.
35. AnbrepHaTUBHBIN crutaiicuHr. [IceBIOTeHEI.
36. PerynaropHble y4acTKH reHa. DHXaHCEPbI U CaliJICHCEPHI.
37. Ponp 0OenkoB B peryasiiuyl aKTUBHOCTH T'€HOB. Perymsuusi TpaHCKPUIIIMM Ha YpPOBHE
TEPMHHALIHU.
38. Perymsauus tpancnsun. PHK-unTepdepenmnms.
39. MobunbHble 37eMeHThl reHoMa. DYHKIMOHATBHOE 3HAYEHUE U POJIb B BO3HUKHOBEHUU
MyTaluy, AeJeuuid U AyIIMKaum.
40. ABToHOMHas U 001as HeCTaOUIBLHOCTh reHOMa. MOJIeKYIIsIpHbIE MEXaHU3MbI CIIOHTAHHOTO
MyTareHesa.
41. MoOWIbHBIC DIEMEHTHI TPOKAPHOT.
42. MoOWIbHBIE JIEMEHTHI 9YKapHOT. PeTpoTpaHCcIio30HEI.
43. TannemHble W JAMCIEPTUpPOBaHHbIE  moBTOpswomuecs  ydactku  JIHK. Ponb
PETPOTPAHCIIO30HOB B PETYJISIIMH aKTUBHOCTH T'€HOB.
44. OcoOGeHHOCTH OpraHu3alluy FeHOMAa XJIOPOILIIACTOB.
45. CtpoeHue reHoMOB MUTOXOHJIPHA.
46. Tlomumopdusm wmutoxonapuansHoii JIHK u ero wucnonb3oBaHue B TOMYIALMOHHO-
T€HETHYECKUX MCCIIEIOBAHMUAX. bone3Hu, cBsg3annbie ¢ noppexaeaneM Mt/ HK.
47. MonexkyasipHO-TeHETUYECKNEe acleKThl dHAOCMMOMOTHYECKOTO MPOUCXOXKICHHSI OpraHesul
AYKapuoT.
48. BuesaepHas (IMTOIUIa3MaTHUYECKasi) HACIEICTBEHHOCTb.
49. T'eHeTHuYeCKWil KOJ M €ro CBOMCTBA. Pa3imuuust sIepHBIX © MUTOXOHAPHIIEHBIX TEHOMOB.
50. TlonmmepaszHas 1emHas peakius. MeXaHU3M W BO3MOXKHOCTH HCIIOJB30BaHUS B
MOJICKYJISIPHBIX HCCIIEIOBAHUSX.
7. Y4eOHO — MeTOAMYecKOe o0ecrnedeHne JHCIUILTHHbI

Crenuduka HacTosAmer yaeOHON AMCHMIUIMHBI CBS3aHA C M3YUYEHHEM T€HHO-WH)KEHEPHBIX
KJIETOYHBIX  MAHMUIYJSAINHA, dYTO OOYyCIOBIMBAaEeT HEOOXOJUMOCTh HCIOIB30BaHUS B
7a00paTOPHBIX W MPAKTUYECKHX 3aHATHSIX 10 Kypcy CHenu(UYecKoro MOJEeKYJISpHO-
OMOJIOTHYECKOT0 OCHAIEHHsI y4eOHOro mpouecca. B CBA3M ¢ 3TUM CTYAEHT JOJDKEH 3HATh
OCHOBBI 0€30MacHONW paboOThl € MOJEKYIIPHO-ONOIOTHIECKUMHA OOBEKTaMH, TPUOOPHBIM
OCHAIIIEHUEM, CTPOTO COOII0aTh MpaBuiia 0e30macHoN paboThl P MPOBEJCHUN Ja00PATOPHBIX
U TIPaKTUYECKUX padoT.

CaMocTosiITeTbHOE BBHIMIOJTHEHHE TMPAKTUYECKUX 3aJaHUNA  JOHKHO  OCYIIECTBISTHCS
CTYZICHTOM B TECHOH CBSI3U ¢ POpPMOI 00yUEHHsSI U TEOPETHUECKHUM MPOTPAMMHBIM MaTepHAIOM
B COOTBETCTBUH C HOPMaMH BPEMEHH Ha CAaMOCTOATENIbHYIO paboTy, CoJiepkKaTh KOHKPETHOCTh U
SCHOCTb (POPMYITHPOBOK.

B xoJ1e u3yueHust HACTOSIIET0 Kypca CTY/ACHT CIIYIIAET JIEKIUH, ITOCeIaeT MPaKTHUECKUue 1
naboparopHsble 3aHATHSA. Ocob60e MECTO OTBOAUTCS CaMOCTOATEIbLHON paboTe, KOTopas YaCTUYHO
BKIIIOUAET OCBOCHHE TaKHX pa3felioB MporpamMmbl, Kak «BBemeHue», «buoTrexHoOmoTHsS U
6unobe3zonacHoOCTh», «paHCTeHHbIE PACTEHUS! U KUBOTHBIEY, «BHOTEXHOIOTHYECKUE MPOLECCHI
B MHIIEBON MPOMBINIICHHOCTHY, «JKOJOTHYECKas OMOTEXHOJOTHS», a TaKXKe IOJATOTOBKY
pedepaToB Ha OCHOBE W3YUEHHSI OCHOBHOM U IOMOJHUTENILHOM TUTEPaTyphl MO MPEAMETY



Ha

1a00paTOPHBIX

3aHATUAX

CTYJICHTBI

OCBauBAKOT TCXHUKY KYJIbTBUPOBAHU

W30JIMPOBAHHBIX KJIETOK M TKaHEH pACTCHHH Ha MCKYCCTBEHHBIX IHMTATEIbHBIX CpEIax,
MPUTOTOBJICHUE MUTATEIBHBIX CPEJl, 3HAKOMSTCS C METOJIaMU CTEPHIIM3ALMU. YYaTcs MOIydarh
KaJUTYCHYIO TKaHb M3 Pa3JIUYHbBIX YacTel PaCTeHUH U MaCCUPOBATh €€ Ha MUTATEIBHYIO CPEIY.
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Ne H3rOTOBUTEID,
HanmeHnoBanue eMHUIIBI Ha3nauenue, OCHOBHBIE XapaKTEPUCTUKA
/i Crpana-
IIPOU3BOIUTEIb
Lentpudyra MIKRO 20 Hettich Lentpudyruponanue, npoOOAroTOBKa
1 |(200)R, 24%0.2-2.0 M, 10 ’ 00pas3IoB M CTaHIAPTHBIX JTAOOPATOPHBIX
I'epmanus o
18,626 g MIPUIIOKEHU N
Munau Hettich Hentpudyruposanue na 2400 06/mMuH, ¢
2 |ueHTpugyra/BopTeKc Te MaHI/;SI KPBILIKON p0o0OAroTOBKa 00pas3IoB U
Combi-spin, P CTaHJIaPTHBIX JTA0OPATOPHBIX MPHIOKECHUH
n(ppoBoii TepMOCTaT [onnep>kanue MOCTOSTHHOM TeMIepaTypbl
3 a BIOSAN, JIatBus
ruma «Dry Blocky ’ (25-120 °C), ¢ amomuHnEBBIM 6110KOM A-103
PoTOpHBIII TOMOTr€HU3aTO .
p p Heidolph, I'omorenuzanus, 5000-26000 06/mMuH.
4 lc nudpoBbIM aAHCTIIEEM
I'epmanus B xomruiekTe ¢ nepxkaTeneM 1 3aKUMOM.
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OTtcaceiBaTenb
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MeIeIMHCKU I
[TIP-60kc bakTepuuaHbIi MIPOTOYHBIN
PELUPKYIATOP, 0OOECTIeYNBAIOIIU I
6 Poccus MOCTOSIHHOE 00€e33apakuBaHne BHYTpH O0oKca
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Y1apONPOYHOE CTEKJIIO
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ACTCKI WU MMPOAYKTOB aMH.HI/I(I)I/IKaI_[I/II/I B
pPEeKUME peaTbHOTO BPEMEHHU
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AHanuTUYECKask CUCTEMa AHanu3 reneii, 6J10TOB, OKpalIeHHbIX
buo/lok-Ut M-26X UVP (ITyopHCLETHBIMU M BUIMMbBIMH
9 ' KpacHUTEeIsIMH, le4aTh, ApXUBUPOBAHUE
CIIA
cocTaBiieHHEe 0T4eTOB, aHanorosas 113C-
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3aJTMBKHU
HwuskoremriepaTypHbIil
13 BepTHKaIbHBIN Sanyo, Snonus XpaHeHHe 00pasLOB NpH HH3KHX
TeMmeparypax, (-86), V 382
MOPO3UITEHUK
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15 Becbl TEXHUYECKHE, Ohaus Scout Pro, Bssemmpatie 06pasios, 2000 /0,1
CIIA
[entpudyra 320R, ¢ UNIVERSAL HenTpudyruponanue, mpoOOIroToBKa
16 foxnaxnenuem, c CIIIA " | 00pasloB U CTaHAAPTHHIX JT1a0OPATOPHBIX
MPUHAICKHOCTIMHU TIPIITOKCHUN
ABTOMAaTHYECKHIT iPrep Purification Tins soinenerms JIHK, PHK, 6exos, 12
17 lananuzarop st Instrument, 6
BeigcncHus JJHK n PHK SnoHus 00PAsIloB 3a OJIH HPOTOH
18 CucreMa OYHNCTKH BOJIbI Millipore, [TpenHnasHaueHa ISl OYHCTKH H
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