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1. Ilesin ocBOEHMSI AUCIUILIMHBI.

[lenpto ocBOeHUS AUCUHUIUIMHBI «llATONOTHS) ABISETCA O3HAKOMIIEHHE CTYJEHTOB C
COBPEMEHHBIMHU MPEICTABICHUSIMH O OMOJIOTHH KJIETKH KaK (yHIaMEHTAIbHON OCHOBE Pa3BUTHS
MOJICKYJIIPHOM  OWONOTHH, OWOXMMHH W HOBEHIIMX METOJOJIOTHYECKUX TOIXOI0B B
AKCIIEPUMEHTATBHON OUMOJIOTHH, U3YyYEHHE KOHIENTYAIbHBIX OCHOB M METOJUYECKHX MPUEMOB
[ATOJIOTHH, TPUMEHEHUE TMOJYYECHHBIX 3HAHUW W HABBIKOB B PEHICHUU MPOPECCHOHATBHBIX
3aj1ad4.

2. MecTo aucuuniaudbl B cTpykrype OOIL.

Hucrummmaa  «uromorus» (b1.0.12) otHOCHTCS K 0O0si3arenbHON dYactu broka 1
Jucuunnunasl (Moaynu) yuednoro mana OOII u uzyqaercs B 3 cemectpe.

Jlnst ocBOeHUsT AUCITUIUIMHBI HEOOXOIUMBI 0a30BBIC 3HAHMS, MOJTYUYEHHBIE B IIKOJIHLHOM
Kypce OHONOTHH, a Takke XUMUU U ¢usukh. Llutonorus — ogHa m3 6a30BBIX OMOIOTHUECKUX
mucrutuinH.  JlocTiokeHnst B ee 00JacTH MIMPOKO HCIIONB3YIOTCS B MEIHUIIMHE, CEITbCKOM
XO3sICTBE, PEIIeHUH OMOTEXHOJIOTHUECKUX U APYTuX npodiem. OcBOeHUE JaHHON AUCIUTLIMHBI
SIBJISIETCS] HEOOXOTMMOW OCHOBOM TSI U3YUEHUS TUCHUTITNH « MUKPOOHOTIOTHS ¥ BUPYCOJIOTHS,
«I'ucronorus», «l'enetuka», «Teopus sBomouuN», «bHOTOTHS pasMHOXKEHHS U PA3BUTUS,
«bnodusukay, «Du3nonorus YeroBeka W KUBOTHBIX», «Dusuonorus pacteHui», «buomorus
Pa3MHOKEHUS U pa3BUTHUA», «boTaHuka» U «300510THs.

3. Pe3yabTarbl 00y4eHHUs N0 JUCHHUIINHE

Kon u HanumeHoBaHue Kon u HaumMeHoBaHue Pe3yabTaThl 00yueHUs
KOMIIeTeHIINN HHANKATOpa (MHAUKATOPOB)
AOCTHKEHHsI KOMIeTeHIIHU
OIIK-2. Coocoben  mpumensats | 1.1_B.OIIK-2 JemoHCTpHpYET 3HaTh:
HPUHLIUIIBL CTPYKTYPHO- | 3HaHHE OCHOBHBIX CHCTEM | - yUYe€HHE O KIEeTKe Kak 00
(hyHKIMOHATIBHON OpraHM3alyy, | XKHU3HeoOeCeueHns U 3JIEMEHTAapHOM eANHHLIE KHUBOTO;
UCIIONIb30BaTh  (DM3MOJIOTMYECKHUE, | TOMEOCTATHUECKOM pPEeryJIsLMM | - OCHOBHBIE METOJbl HM3Y4CHHs
LUTOJIOTHYECKUE, OHOXMMHYECKHUE, | )KU3HEHHBIX (YHKIMH Yy PacTeHUH U KJIETOK;
O6uodusndeckne METOABl aHaIW3a | y )KUBOTHBIX, COCOOBI BOCIIPHATHS, | - OCHOBHBIE HalpaBIIeHUS u
Uil OUGHKM W KOPPEKLUUM | XpaHEHMsA U nepepaqn HH(opmarmm, MEPCTIEKTHUBEI UCTIONIb30BaHMS
COCTOSIHHSI JKUBBIX OOBEKTOB M | OPHEHTHUPYETCS B  COBPEMEHHBIX JOCTHKEHUN KJIETOYHOM
MOHHUTOPHHTA CPEeNIbl UX OOUTAHUS METOIUYECKUX MOJX0/ax, O6womornn B OWoMenuuuMHE,
KOHLIEIIUSX u npobiiemax CEeIIbCKOM XO03siiicTBe, B oOmactu
¢usmnonoruy, IIUTOJIOTHH, OXPpaHbI IPUPOJIBL.
OroXuMuM, OMODH3UKY; Ymersb:
2.1_B.OIIK-2 OcymecTBisieT - OOBACHATH CYThb IIPOLIECCOB,
BBIOOP METOJIOB, aJJEKBATHBIX IS MPOUCXOJAIINX HAa  KIETOYHOM
pELICHUs NCCIEN0BATENbCKON YPOBHE, 1 NX MEXaHU3MBI;
3aJ1a4u; Baagern:

—  TEPMHHOJIOTHEH W TOHATHSIMH
KJIETOYHOM OHOJIOTHH;

—  HaBBIKAMH paboThl c
MHUKPOCKONUYECKON TEXHUKON U
aHanu3a IIUTOJIOTMYECKUX
MpenaparosB.
IK-1 Croco6en npumensts 3Hanusg | 1.1_B.JIK-1 JlemoncTpupyer 3HaTh:
0 pa3zHO00Opa3uu U CTPYKTYPHO - 0a30BbIE MPEICTABICHUS O - (yHIaMeHTaIbHBIC OCHOBHI,
(YHKIIMOHAIBHON OpraHu3alnuu pa3Hoo0pa3uu M CTPYKTYPHO - HampaBleHUsI W JOCTHKEHHS
OuoNIOrHYecKnX 00BEKTOB, (YHKIIMOHATBHON OpraHU3alnuu COBPEMEHHOU KJIETOYHOM
BBIOMpATh U UCIIOIH30BATh OMOJIOTHYECKUX OOBEKTOB 6uonoruy;
OCHOBHBIE METO/IbI NCCIIEOBaHMUS YmeThb:
JUIS peIIeHNUs PO ECCHOHATBHBIX - KPUTHYECKHU aHAJIM3UPOBATh
3a1a4 B 00sacTu OHOJIOTHH, uH}poOpMaLMI0O O COBPEMEHHBIX
OroMeaNIHEL, OMOTEXHOIOTHU H JOCTHXEHHSX KIICTOYHOH

OKOJIOTUH, JOKJIMHUYCCKHUX Ouonormu U e IIPUKJIaTHOM




HCCIIEIOBAaHUSX JIEKAPCTBEHHBIX HCTIONIb30BaHNY;

CpeACTB - AHAJNU3UPOBATh IIUTOJIOTHYCCKHE
npenaparsl Ha YpOBHE CBETOBOTO
MHKPOCKOTIa M 3JIEKTPOHHO-
MHKpOCKONH4eckue ¢ortorpaduu
KJIETOK U MX CTPYKTYP;

Buaanern:

—  HaBBIKAMHU paboThl c
MUKPOCKOIMYECKON TEXHUKOU U
aHaIM3a IIUTOJIOTUIECKHUX
MIpenaparos.

4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI
OO01as TpyA0eMKOCTh JUCIMILIMHBI COCTABJISIET 3 3a4€THBIX eauHuUIIbI, 108 Jacos.

Buael yueOHo# padoThl, BKIOYAsA
< CaMOCTOSITeJILHYIO Pa0OTy CTYI€HTOB U DopmbI
= TPY/10€MKOCTb (B Yacax) TeKyLIero
= § JiabopaTopHbIe KOHTPOJIS
Ne Paszpnen 2 3 3aHATHSA yCIeBaeMOCTH.
n/n JAUCHUTLINHBI 3 = = o0was U3 HUX — DopmbI
© §( g Tpyao- npaktu- | O NpoMexKy-
= = €MKOCTh yeckas TOYHOM
MOAT0- aTTecTaluu
TOBKA
1 IIpenmer, 3anaun u 3 1 2 2 6 YerHbli onpoc
HCTOPHUS IIUTOJIOTHH. 10
O6mmas mopdoorus
KIIETOK.
2 | buonoruueckue 3 2 2 2 6 VYeTHbil onpoc
MeMOpaHbI 10
3 | Crpykrypa u pyHKUIUH 3 3 2 4 6 YeTHbId onpoc
sinpa. XpOMAaTHUH. 11
4 | Crpykrypa u pyHKIUH 3 4 2 8 6 VYcTHBIH onpoc
OpraHOUJIOB KJIETKH 12
5 | lurockener 3 5 2 4 6 YerHpild  ompoc,
13 KOHTPOJIbHAS
pabora Nel
6 | BocipousBenenue 3 6 2 8 6 YcTHBIN ompoc
KJICTOK 14,
15
7 | Perynanus xnerouHoit 3 7 2 4 4 6 VYerHBI  ompoc,
nposudepanuu 16 KOHTPOJIbHAS
pabota Ne2
8 | Muddepenimanus 3 8 2 2 6 YcTHBIH ompoc
KJIETOK. Tumbl 17
KJIETOYHBIX TIOITYJISIITHI
9 | IIpobnema crapeHus 3 9 2 2 6 VYerHeli  ompoc,
KJIETOK 18 pedepatsl,
Ipe3eHTalln
IIpomMeskyTouHast 3 3auer
aTTecTalus
Bcero: 108 u. 18 36 4 54

Conep:xanue JMCUMILTHHBI

Tema 1. IIpeamer, 3a1a4u u ucTopusi uuTogoruu. QOomast Mopgosiorus KieTok.

[Ipeamer, 3agaun U UCTOPUS LTUTONOTUSL. METOIbI N3yUEeHHS KJIETOK. CBS3b IUTOJIOTHH C
npyrumu Haykamu. Kiierounas teopuss M.Illneiinena u T.IlIBanHa. OCHOBHBIE MOJOXKEHUSA
COBpPEMEHHOM KJIETOYHOH Teopuu. Kierka - anmemeHTapHast equHuUIa kuBoro. O6mas Mopdomorus
kieTkd. CBOHCTBA KJIETKM KakK  dJJIEMEHTapHOM  JKMBOM  CHUCTEMbl:  aBTOPETYJISIIUS,




aBTOPENpPOAYKIHMs, »HBoMoLMA. J[Ba Tuna oOpraHu3aluM KJIETOK: IPOKApUOTHUYECKUH U
SYKapUOTUYECKHH, MX OTIMYUTENIbHbIE OocoOeHHOocTH. OOmiass Mopdoiorus 3yKapuOTHUECKUX
KJ1€TOK. PUBUKO-XMMHUYECKNE CBOMCTBA LIUTOIIA3MBI.

Tema 2. Buosornyeckue MmeMOpPaHblI.

Crpyktypa u QyHKuuM Ouonorndeckux wmemOpaH. CTpykTypa M CBOHCTBa
dbocomunuioB, XoaecTeposia U MIUKOIUIMHUIOB, BXOASIIUX B COCTaB OMOJIOTMYECKUX MeMOpaH.
WuterpanbHple U nepudepudeckue Oenkd. Mopaenu cTpoeHHs OHOJIOrMYecKHX MeMOpaH.
Tpancropt BemiecTB uepe3 MeMOpany: auddysus, obOneryeHHas Auddy3usi, aKTUBHBIN
TPAHCHOPT, HK30IMTO3 M 3HAOLUTO3. PenentopHas QyHkius memOpan. I[lnazmanemma, ee
cTpykTypa u ¢yHkiuu. Poct u perenepanus riasmaieMMbl. CTpoeHHE KJIETOYHOM CTEHKH Y
OakTepuil U pacTeHUil.

Tema 3. CTpykrypa uHTepdasHoro sapa. XpoMaTHH.

Snpo — HeHTp KU3HEAEATENbHOCTH KIeTKH. OCHOBHBIE CTPYKTYpPHI HHTEp(]a3HOroe spa:
XpOMAaTHH, SAPBIINIKO, SACPHBIA COK (Kapuorasma), siiepHasi 00O0JIouKa, SACpHBIM MaTpHKC.
SnepHas obonouka, ee cTpoeHHe M (YHKIHMOHaJIbHOE 3HayeHue. CTpoeHHe SAECpPHBIX IOp.
XWMHYECKHI COCTaB XpOMAaTWHA. ODYXpPOMATHH UM TETEPOXPOMATHH, HUX (YHKIIMOHAIBLHOE
3Ha4YeHHE. YPOBHHM KOMIIaKTU3aluu XpomatuHa. CTtpoeHne meradasHbix xpomocoM. [Tonsarue o
KapuoTuIe. YIbTpacTpyKTypa U QyHKIUU SAPBIIIKA.

Tema 4. CTpyKkTypa 1 QyHKIIUM OPTAaHOUJAO0B KJIETKH.

PuGocomsl. MIx cTpykTypa 1 posb B cuHTe3e Oenka. OcoOeHHOCTH CTPOEHUS! puOOCOM MTPOKAPHOT
u sykapuotr. CamocOopka pubocoM. [lonaupubocombl. ['maakas u TrpaHyJsipHAs HIOIUIA3MATHUCCKAs
CeTh, UX CTPYKTYpHas XapakTepuctuka u QyHKiuu. CTpykTypa u QyHKIHH chepocoM, MEPOKCHUCOM H
BaKyollell pacTUTENbHBIX KJIeTOK. CBS3b 3TUX OPraHOWIOB C JHJOIJIA3MATHUYECKOW CEThI0. ATmapar
lomsmku, cTpacTpykrypa u pyakmun. CTpyKTypa, QYHKITMH U XUMHYECKHH cocTaB In3ocoM. CBOMCTBa
(epMeHTOB TU30cOM. THITBI TM30COM. YJIBTPACTPYKTYpa U GYHKIUH MUTOXOHIpUH. Poiie MUTOXOHApHIA
B cuHre3e W HakomwteHun AT®. Tunel mactua: HeguddepeHuupoBaHHbIE (MPOIUIACTHABI) H
mudepeHInpoBaHHbIE (XJTOPOTUIACTHI, XPOMOIUTIACTHI, JIEHKOTUIACTHI). Teopust 3HAOCHMONOTHYECKOTO
IIPOUCXOXKIACHUA MI/ITOXOHI[pI/Iﬁ " I1aCTUA.

Tema 5. IlutockeJter.

CrtpykrypHble 53ieMeHTbl IuTockenera. CrpoeHne u (QYHKIUHM MHUKpPOTpyOOUeK,
MHUKPO(DUIAMEHTOB U MPOMEKYTOYHBIX BOJOKOH. CTpoeHre U GyHKUUHU HEHTPHOJIEH, pECHUYEK
1 KTYTUKOB. Me€XaHU3MbI JBUKEHUS PECHUYEK U KIYTUKOB.

Tema 6. Bocipou3sBeieHue KJIETOK.

MUTOTHYECKUI WM JKU3HEHHBIM LUK KIETKH. [IpoAomKUTENbHOCTE MUTOTHYECKOTO
mukna. [IpecuHTeTndeckas, CHUHTETHYECKas, MOCTCUHTETHYECKas cTaauu HHTepdas3bl. MuTos.
Cragun MUTO3a, UX MPOJOJKUTEIBHOCTh U XapaKTepUCTUKA. BHMOIOrHYecKuil CMBICT MHUTO3a.
AMHTO3 - IpSMOE JENIEHUE KIETKU. DHAOPENPOAYKLIUS (IHAOMUTO3, IIOJIUTEHHUS, TIOJIUCOMATHS).
CtpoeHne TOMUTEHHBIX XpomocoMm. Meiio3. Tumbl wmelo3a. KoHbroranus XpoMoOCOM,
KPOCCUHI'OBEDP, PEAYKIIMS YHMCIIa XPOMOCOM. bHOJIOrMuecKuil CMBICI MeH03a.

Tema 7. Peryasinusi KJ1eTO4HOI npojudepanun.

Perymsauus nponudepannu kiaetok. OCOOEHHOCTH CTPOCHUS U MEXAHHU3MOB JEHCTBUS
KEWJIOHOB UX pOJIb B DETYJSLUU TPOIEccCOB KieTouyHoi mnponudepauuu. Ilomunentunnsie
¢axTopsl pocta. KoHTakTHOE TOpMOKEHHE. ATIOINTO3.

Tema 8. Iluddepenunanus KieTok.

TOTHUIOHEHTHOCTB, ITIOPUITOTEHTHOCTh. CyIIHOCTB mporecca AuddepeHnnanu KIeTox.
Teopus muddepeHnmansHoli akTUBHOCTH TeHOB. OMBITHI MO Tepecaake saep y ampuouii.
Knonuposanue. OCHOBHBIE TUIIBI KJIETOYHBIX MOITYJISLUN.

Tema 9. IIpod1ema cTapeHus KJIeTOK.

Jlumur  Xeiigiuka. Temomepbl Kak — «OMOJIOTMYECKHE  Yachl», OTMEPSAIOLINE
MPOJOKUTEIBLHOCTD KU3HU opranuzMa. Mopdonornyeckue 0COOEHHOCTH CTapeIoOIUX KIIETOK.
IIpyunHEl 1 MEXaHNU3MBI KJIETOYHOI'O CTApEHUSI.



5. Oﬁpa30BaTe.ﬂbeIe TEXHOJOI'HH, IPUMECHACMbBIC ITPU OCBOCHUM TUCHMITIMHBI.

[pu peanuzanuu yueOHON JUCHUTUIMHBI UCTIOIB3YIOTCS CACIYIOIIUE (OPMBI O0yUSHUS:

1) mpaouyuonnvie: nexuyn, 1a0OpaTOPHBIC 3aHITHUS.

2) cospemenHble UHMEPAKMUBHLIE MEXHOIO2UU. CO3aHUE TPOOJEMHBIX CHUTYyalUH,
pOJIEBbIE UIPbI, UHTEPAKTUBHBIE JIEKIHH, TUCKYCCHUH.

Kypc coxpaHse€T CHCTEMHOE TEOPETHUECKOE W3JIOKEHHE B pPaMKaxX JIEKIMH, HO
nabopaTOpHbIE 3aHATHUS 110 OTACITHHBIM TeMaM CTAaHOBATCS MPOOIEMHO-OPUEHTHPOBAHHBIMH.

[lpu peanmusanuu  JIEKUMOHHBIX 3aHATUH  HCHOJB3YIOTCA  pasiuyHble  (POpMBI
BU3yaJIM3allii HATJISIHOTO MaTepuayia (MyJIbTHMEAUNHBIC MPE3CHTALUU, TAOIHIIBI). 3aHSITHS
JIEKIIMOHHOT'O THUIIA 110 JaHHOW ITUCLUIUINHE COCTaBIAOT 33% ayIMTOPHBIX 3aHATHII.

Kaxnaprii pasnmen AMCOUIUIMHBI COMPOBOXKAAETCS TabOpaTOpPHBIMH paboTamMH, TIe Ha
IIPAKTUKE PAcCMAaTPUBAIOTCA OCOOEHHOCTH CTPOEHMs U (YHKIMOHUPOBAHUS KJIETOK MPOKAPHOT
U DYKapHOT, MPUHIMITEI TPUMEHEHUS 3HAHUKA O CTPYKTYpe W (YHKIHU KJIETOK B Pa3IMYHBIX
cdepax X031UCTBEHHOM JESITEIbHOCTH YeJIOBEKa, B OMOMeIULIMHE, OMOTEXHOJIOTHH U SKOJIOTUU
JUIA  OCYILIECTBJIGHHS MEpONPHUSATHH MO OXpaHe, MHCIOJIb30BAHUIO, MOHUTOPUHTY U
BOCCTAaHOBJICHHIO OHOpECYpCOB, OCBAaMBAIOTCSI COBPEMEHHBIE METOAbl MHKPOCKOMUYECKOTO
aHanm3a. VICromp3yroTcst JIUCKycCHH, pa30op MpOOJeMHBIX 3agad, MPOBOIUTCS Ppa3BUTHE
KOMMYHHUKATHBHBIX CIIOCOOHOCTEH CTyAEHTOB. Il0 AMCKYCCHOHHBIM Te€MaM CTYAEHTbI T'OTOBSAT
pedepaTel W Tpe3eHTAlMH, TPOBOAUTCS HX OOCYXJeHHe, OoIleHuBaeTcs 3()(EeKTHBHOCTH
NPEUIOKEHHBIX MyTel peleHus TeX WM MHBIX MpoOsieMHbIX 3ajad. [IpuMeHstoTcs HarisHble
MaTepualibl B BUAE PUCYHKOB, IUIAKATOB, TAaONHWI, TpadUKOB, TMPE3ECHTALWH, HCIIONB3YIOTCS
Ha0OpbI MOCTOSHHBIX MUKPOCKOMMYECKUX MPENapaToB M >KUBbIE KYJIbTYpbl KJIETOK U OpraHoOB
pacTeHud in vitro. YIENbHbI BeC WHTEPAKTHUBHBIX (QopM o00yuenus cocrasiuser 30%
ayJIMTOPHBIX 3aHATHII.

IIpakmuyeckas noocomoeka MPOXOAUT Ha 0a3e ydeOHOI 1abopaTopuu MOJIEKYISPHON
Ouosorun U Jabopatopuu OMOTEXHOJOTMM U PEnpoAyKTHUBHON Ouonorun CI'Y umeHH
H.I'. Yepnbimeckoro. CTyAeHTbl OCBaMBalOT pabOTy Ha COBPEMEHHBIX MHKPOCKOIAX,
MPUMEHSIEMBbIX JJIs1 TEHETUYECKHX, MUKPOOHOJIOTMUECKUX U (PU3UOTOIMYECKUX HCCIIeI0OBaHUH.

CamocrosTenbHas padoTa MPOBOAMUTCS 1O TpaduKy MOA PYKOBOJICTBOM IpPENogaBaTelIsl.
CamocrosTenbHas paboTa CTYJIEHTOB IpU HM3YYEHHH AUCHUILIUHBI «lluTonorus» BKIOYaeT:
popabOTKy KOHCIEKTa JIEKIH; OJrOTOBKY K JJaOOpaTOpHbIM paboTam; HanmucaHue pedepaTos
10 TPEUIOKEHHBIM TEMaM; MOATOTOBKY IIPE3EHTALNM, U3yUYEHUE MAaTEPUAJIOB, BBIJECICHHBIX U
CaMOCTOSITENIbHOM ~ MpopaOOTKW;  BBINOJIHEHHME  JOMalIHero 3ajaHusd. B mporuecce
CaMOIIOATOTOBKH CJIENYET OPUEHTUPOBATHCSA HA COJAEPIKAHUE Pa3/ieoB Kypca.

Texymuii KOHTPOJIb 3HAHUI MPOBOJUTCS MPH MPOBEIECHUH JTa0OPATOPHBIX 3aHATUH, NPU
MPOBEPKE MPABUIBHOCTH U MOJHOTHI BHIIOIHEHUS JTOMAITHETO 3aJaHHsl U KOHTPOJIBHBIX padoT.

Kypc 3aBepmaercs zauémonm.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeJbLHOI0 Mpolecca AJs JUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMM 310POBbSl 1 HHBAJTHIHOCTHIO
— HCIOJIb30BaHUE UHINBUYabHBIX TpaduKOB 00yUEHHUs U CIayl dK3aMEHAIIMOHHBIX CECCHIA;
— OpraHu3anus KOJUIEKTUBHBIX 3aHATUHI B CTYJEHUYECKUX I'PYMIAX C LEIbI0 OKA3aHUs IOMOILU B
MOJTy4YeHUU MH(POPMAIH UHBATUAAM U JIUIAaM ¢ OTPAaHMYEHHBIMUA BO3MOKHOCTSIMH 37J0POBbS;
— NPOBEICHHUE HHAUBUAYAIBHBIX KOPPEKUMOHHBIX KOHCYJbTAUMW JJII WHBAJIUAOB U JIUL C
OrpaHUYECHHBIMHU BO3MOKHOCTSIMH 370POBBS;

— i JMI C OrPaHUYEHUSMU TIO CIyXy Juid OOJerdeHus YCBOEHHUS Marepualia
IIPEAYCMATPUBAETCS MAKCUMAJIBHO BO3MOKHASI BU3yaJIN3alUs JEKIIMOHHOTO Kypca, B TOM YHCIIe
IIMPOKOE  MCHOJB30BAHME WJUIIOCTPATUBHOIO  MaTepualia, MYyJIbTUMEAUNHON  TEXHHKH,
nyOnmupoBaHUE OCHOBHBIX MOHATUN U MOJIOKEHUN Ha Claiiax;

— U1 JUI  C OrPAHMYEHHUAMH 10 3pPEHUI0 IPELyCMAaTpPHUBACTCS  UCIOJb30BaHUE
KPYITHOMACIITAOHBIX HATJIATHBIX TOCOOUH.



6. YueOHoO-MeTOAMYECKOE oO0OecleYeHHe CaMOCTOSATEeIbHOH pPadoThl CTYAEHTOB.
OneHouyHble cpeAcTBA JUIA  TeKyHIero KOHTPOJISI YCIeBA€MOCTH, IPOMEKYTOYHOH
aTrecralum 1Mo uToraM oCBoeHusd IMCIHUIIJIMHbBI.

Peanuzanus naHHOM y4eOHON IUCHMIUIMHBI TpeAycMaTpHBaeT CleAylomue (OopMbl
OpraHM3alMH CaMOCTOSITEIbHON pabOThI CTYAEHTOB:

1) BHeayTuTOpHas caMOCTOsITeNbHAs paboTa (IMOArOTOBKA K CEMHHAPCKUM 3aHATHIM U
TECTUPOBAHUIO, pedepaToB, COCTABIECHUE CJIOBAPEH HCHOJIb3YEMBIX TEPMHHOB, COCTABIIEHHE
TaOJIUIl U CXeM OMOJIOTHYECKUX MPOIIECCOB);

2) ayouTopHas ~ caMocToATelbHass  paboTa, KOTOpas  OCYIIECTBISIETCS  TMOJ
HEMOCPEJCTBEHHbIM  PYKOBOJCTBOM  MperojaBaresis — (3alojiHeHHe — Tabiul,  aHajau3

MHUKPOCKOTIUYECKUX IpenapaTos, odopmieHne pe3yIbTaToB IIPOBEIEHHOTO
MHUKPOCKOIIMYECKOTO aHAIN3a).
Ilenp camocTOATENbHOW pabOThl CTYAEHTOB — HAyYUTh CTYJIEHTAa OCMBICICHHO U

CaMOCTOSITENILHO paboTaTh CHayaja ¢ y4eOHBIM MaTepuasoM, 3aTeM C HaydyHOW MH(opMalueH,
3aJI0’)KUTh OCHOBBI CaMOOPTaHU3allMd U CAMOBOCHHUTAHUSA C TeM, YTOObl MPHUBUTH YMEHHE B
JambHeHIeM HeNpepbIBHO MOBBIIATH CBOIO KBATU(DUKALUIO.

BueaynuropHasi camocTosATenbHasi padoTa CTYJEHTOB MO IUCHUIUIMHE 3aKI0YaeTcs B
CIIEAYIOIIEM:

1) mnoaroroBka K 3aHATUSAM, U3y4YE€HHE JUTEpaTyphl (CIUCOK PEKOMEHIyeMOoi
JUTEpaTyphl IPUBEJICH B pa3jiene 8 qaHHOM paboueil mporpaMmbl);

2) moAroTOBKA K TEKYIIEH aTTeCTalluu;

3) NOAroTOBKA K IPOMEXYTOUHOM aTTECTalVH;

4) nmoAroToBKa M HamucaHue pedepaToB (CTYIAEHTY MPEJOCTaBISETCS MpaBo CBOOOAHOIO
BbIOOpA TEMBI);

5) IOArOTOBKA YCTHBIX U MMCbMEHHBIX OTBETOB.

TBopueckass camocTrosATenbHass paboTa — BBINOJHEHWE WHIAMBHIYAJIbHBIX 33/1aHUM,
HAIpPaBJIEHHBIX HA Pa3BUTHE y CTYJIEHTOB CAMOCTOSTEIbHOCTH U MHULMATUBBL. OHa BKIIOYAET
pa3paboTKy OIMOPHBIX CXEM, OTPAXKAIOUIMX NPUHLIUIBI OpraHu3alud H (YHKIHOHUPOBAHUS
MIPOKAPUOTUYECKUX U OSYKApUOTHUECKHX KIETOK. AYAMTOpHAas caMocToATeldbHas paboTa
pean3yeTcs Ipy NIPOBEACHUH NNPAKTUUYECKUX 3aHATUN U BO BPEMS YTECHUS JIEKIHIA.

Texkymuit KOHTPOJIb IPOBOAUTCS B XOJ€ MPOBEPKU U OLEHKU BBHIMOJIHEHUS 3aJJaHUM JUIs
CaMOCTOSITETILHOM pabOTHI.

[TpomexyTouHasi arrecTanus (3a4€T) MPOBOAUTCS B (pOpME YCTHOTO ONpoca CTYAECHTOB
1o 6useraM win B popMe TECTUPOBAHMUSL.

CamocTtosTenbHass paboTa CTYAEHTOB TMOJKpEIUIeHAa Y4eOHO-METOAMYECKUM U
MH(POPMALIMOHHBIM O0eclieYeHHEM, BKIIOUAIONIMM YYeOHUKH, Y4eOHO-MEeTOINYeCKHEe 1Mocoous,
KOHCHEKTHI JIeKIMi, UHTEpHET-peCcypChl.

Jns nun ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMHM  3J10pOBbsl  (crabocnpliamux U Jp.)
TEKYIIMH KOHTPOJb YCIEBAEMOCTH U IPOMEXYTOUHAs aTTecTalsi MOKET IPOBOIUTHCS B
MUCBbMEHHOHU (hopMme.

6.1. Bonnpocsl 111 TeKyIero KOHTPOJIst
Tema 1. «Ilpeomem, 3a0auu u ucmopus yumonocuu. Obwas mopgonozus Kiemoxk»

1. Knerounast teopuss M.Ilneiinena u T.IlIBanHa, ee pa3Butue B paborax P.Bupxosa.
OCHOBHBIE MOJIO’)KEHHSI COBPEMEHHON KIIETOYHOW TEOPHH.

2. Knerka — kak 3jJeMeHTapHasl CTpYKTypHas U (yHKIHMOHAJIbHAs €IUHMIA XHUBOro. J[pa Tuma
OpraHM3allMM KJIETOK: NPOKApHUOTHYECKHH U sykapuoTHueckuil. WX oTIn4uTenbHBIE
OCOOEHHOCTH.

3. CBOMCTBA KJIETKH KaK AJIEMEHTAPHOM >XKMBOM CHCTEMBI: aBTOPETYJSLUS, aBTOPENPOAYKIIHS,
sBostorus. O61as Mopdosiorust 3ykapuoTHYeCKOn KIETKH.

4. O6mmast Mop(oIorus MPOKAPUOTUUECKUX U DYKAPUOTUYECKUX KIIETOK.
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Tema 2. «buonocuuecxkue memopaHwl».
Crpykrypa Monenu cTpoeHust MeMOpaH.
OCco0EHHOCTH CTPOCHHUSI 1 CBOMCTBA JIMITHIOB MEMOpaH.
Turel MeMOpaHHBIX OEJIKOB.
OyHKIMH OHOTOTHYECKIX MEMOpaH.
[Ina3manemma, ee crpykrypa u (QyHkuuu. CrpoeHue M (QYHKIMM TJIMKOKAIMKCAa U
KOPTUKAIBHOTO CIIOA.
Tpancnopt BemiecTB dYepe3 MeMOpaHy: mnpocrtas nud¢ysus, oOnerueHHas auddysus,
aKTUBHBIN TPAHCIIOPT, SK30- U YHJIOIUTO3.

Tema 3. « Cmpyxmypa u ¢pynxyuu s10pa. Xpomamum ».

. Ctpyktypa wuHTepdazHoro sjupa. SnepHas o0ojoyka, €€ CTpPOCHHE M (PYHKUIMOHAIbHOE

3HauyeHue. CTpoeHue SAEpHBIX NOop. S IepHbI MaTPUKC.

. XMMHYEeCKHI cOCTaB XpoMaTHHA. DYXpOMaTHH U TeTepoxpomMaTuH. MX (yHKIMOHaNIbHOE

3HauyeHHne. PaKyIbTaTUBHBINA U KOHCTUTYTHBHBIN rerepoxpoMarr. [1010BoM XpoMaTHH.
VYposau komnaktuzauuu JJHK. Xumudeckuii coctaB ¥ pyHKIIMHM THCTOHOB.

Crpoenune metadaszabix xpomocoM. JuddepeHmpoBka XpoMOCOM IO JJIMHE: IIEHTPOMEpa,
BTOpHUYHAs NEpETsHKKaA, TeraoMepa. [loHsaTre o kapuoTumne.

. Ctpyktypa u QyHKiuu siapeimka. CocTaBHBIC YacTH SAPBINIKA: HYKJICOJOHEMa, aMOP(HBIHA

MaTpUKC, SAAPBINIKOBBIC I'PAHYJIBI.

Tema 4. «Cmpykmypa u @hyHKyuu 0peaHouoos8 Kiemxin.
Bxumrouenus. Ix Mmopdonoruueckre 0cCOOEHHOCTH U (PYHKIIHU.
Pu6ocombl. OcoOEHHOCTH CTpOEHHE PUOOCOM MPOKAPHOT U AYKAPHOT. XUMUYECKUNA COCTaB
pudocoMm. Ux ponb B OuocunTese 6enka. [lommpubocomsl.
['panynspHas W arpaHyJiisipHas OSHIOIUIa3MaTU4ecKas CeTh, OCOOCHHOCTH CTPOCHUS H
¢yukun. Cssazp DIIC ¢ npyrumu opraHou1aMu KI€TKH.
CtpykTypa 1 GyHKIUU CHepocoM.
Crpykrypa 1 GyHKIUN TEPOKCHUCOM.
CtpykTypa 1 GYHKINHU BaKyoJIel pacTUTENbHBIX KIETOK.
Crpykrypa u pynkmun Anmapara ['onbmku. Ero cBs3b ¢ ApyruMu OpraHouiaMu KJICTKH.
CTpyKTypa, XUMUYECKHUI COCTaB U ()YHKIIUHU JIU30COM.
CrpykTypa 1 QyHKIMH MUTOXOHIpUIL. MUTOXOHAPHUH KaK TI0JTyaBTOHOMHBIE OpTaHOMIbI KIIETKU.
Tunel mnactua. XUMHUECKUI COCTaB, CTPYKTypa U (GyHKIMHU XJoporutactoB. CTpyKTypa H
GYHKIIMM XpOMOIUIACTOB M JIEHKOMIAacTOB. B3aMOCBSI3b 3TUX OPraHOU/I0B.

. 3HJIOCI/IM6I/IOTI/I‘-I€‘CK8JI TCOPHA ITPOUCXOKACHUA IIJIACTUI U MPITOXOH,Z[pPIfI.

Tema 5. «[Jumockenem»y.
[Mutockener. CTpykTypa U GyHKIIMH MUKPO(DUIAMEHTOB.
CtpykTypa 1 GYHKIUH MUKPOTPYOOUEK.
Crpykrypa u QyHKIUH TPOMEKYTOYHBIX BOJIOKOH.
IlenTpronu, ux yabTPacCTPyKTypa, pPeIUIMKaLUs, ydacTHE B JEJIEHUE KIeTKU. M3MeHeHue
CTPYKTYpBbI LICHTPHOJIEH B X0/1€ KJIETOYHOIO LIUKJIA.
Ctpoenue 1 QyHKIIMM PECHUYEK U )KTYTUKOB. VX CBA3b C LIEHTPHOJISIMHU.

Tema 6. «Bocnpouseedenue kiemoky.
MUTOTUYECKUN WINA KU3HEHHBIM LMK KIETKH. XapaKTepUCTUKA U IPOJOJIKUTEIBHOCTD
MeproI0B HHTEP(a3HI.
bronoruueckuit cMbIC MUTO3a. XapaKTEPUCTHKA U MTPOAOIDKUTEIHHOCTD (pa3 MUTO3a.
OCOOCHHOCTH aMUTOTHYECKOTO JICJICHHE KIIETKU. XapaKTepUCTUKA W OMOJIOTMYECKHHA CMBICI
aMuTOo3a.
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DHI0pEnpOAYKIHS. XapaKTePUCTUKA U OMOJIOTHUECKUN CMBICTT.

Meiio3. Tumsl Mero3a.

Cranuu melio3a. Konbroraius, KpOCCUHIOBED, PEAYKIUS YUCIIAa XPOMOCOM.
XpOMOCOMBI THIA «JIAMITOBBIX IETOK.

buonorngeckuii cMBIC Meiio3a.

Tema 7. «Pezynayus kiemouroul nponugepayuiy.
. OCHOBHBIE THUIIBI KJIETOYHBIX TOMYJISIUN.
Perynsmus xnerounoit mponudepanuu. CBONUCTBA U POJb KEUJIOHOB M IOJIUIMENTHIHBIX
(hakTOpOB poOCTa B PETYJIISIMHU MPOIIECCa PA3MHOKEHUS KIIETOK.
KoHnrtakTHOE TOpMOKEHUE.
Anonros.

Tema 8. «/ugpghepernyuposxa kiemorxy.
TOTUNIOHEHTHOCTD, TUTFOPUIIOTEHTHOCTb.
CymHocth mporiecca auddepeHIMpoBKy KieToK. Teopus muddepeHnnansHoil akTHBHOCTH
TEHOB.
Omertet 1.I'epiona o nepecanke siaep y ampuoOuii.
CoBpemeHHbIe TPoOIeMBbl KITIOHUPOBAHHSI OPTaHU3MOB.
. OCHOBHBIE THUIIBI KJIETOYHBIX TOMYJISIUN.

Tema 9. «Ilpobrema cmapenus Kiemoky.
buonoruueckoe 3HaueHre U OCOOCHHOCTH CTAPEHUS KIICTKH.
Jlumut Xendauka.
I'enetnyeckue 3a601eBaHMs], 00YCIOBIUBAIOIINE MPEKICBPEMEHHOE CTAPEHUE KIETOK.
TenmoMepsl Kak «OMOJIOTMUECKHE YaCh», OTMEPSIONIAE TMPOJOKUTEIBHOCTh KU3HU
OpraHmsma.
Mopdomornueckre 0COOEHHOCTH CTAPEIONINX KIIETOK.
[TpuurHBI 1 MEXaHU3MBI KJIETOYHOTO CTapEHUSI.

6.2. Boripocsl (TeCThbI) IJI1 KOHTPOJIbHBIX padoT
KonTtpouabnas padora Nel.
3aoanue 1. U3 npednosicennvix 6apuanmos evibepume NpasuibHulil Omeen.
. VI3 mepeuncrieHHpIX HIKE PU3HAKOB OJIMHAKOBBIMU JIISI IPOKAPHUOT M DYKAPUOT SIBIISTFOTCSL:
a) CTpYKTypa KJIETOYHBIX MEMOpaH
0) pa3mepbl pubocom
B) IPUCYTCTBHUE B KIJIETKAX Ma3MH/I
I') CHOCOOHOCTH K CYIIECTBOBAHUIO B aHA3POOHBIX yCIIOBUSAX
. K omHOMeMOpaHHBIM OpraneniaM KJIeTKH OTHOCSTCS:
a) KJISTOYHBIN LIEHTP, KOMIUIEeKC [ oMb 1Ku
0) MUTOXOHIIPHH, SHIOIIIIa3MaTHYeCKasl CETh
B) KOMIUTEKC [ OJbIKH, SHIOTUTa3MaTHIECKAast CETh, JIN30COMBI
T) pubOCOMBI, TUTACTHIBI, KOMITIEKC [ oMb KN
. B coctaB Ononornueckux MeMOpaH BXOJIT:
a) pocdonunuabl, X0IecTePO, TIIUKOIUITUIBL, OSIKH
0) dhocdomumu b, MEeJUTF0I03a, OeTKN
B) TOJIBKO O€JTKH
T) TOIBKO (hochonnmuIb!
. Obneruyennas nug¢ys3us BemecTs yepe3 MeMOPaHbl OCYIIECTBIISETCS:
a) IPOTHB T'PaJANEHTa KOHIICHTPALIUU
0) uepe3 OWIIMTIMHBINA CIIOH U MOHHBIE KaHAJIbI
B) C MIOMOILBIO OEIKOB-NIEPEHOCYNKOB
) C TOMOIIBIO HHTErpanbHOTo Oenka ATdazbr



5. B cocTaB sipa BXOAAT Ceayolue KOMIOHEHTHI:
a) prieMeHTapHasi MeMOpaHa, XpOMOCOMBI, MUTOXOHIPUU
0) IByxMeMOpaHHast 000J104Ka, pPUOOCOMBI, TUIACTUIBI
B) IByXMeMOpaHHasi 000JI04Ka, XPOMOCOMBI, HyKJICOIIJIa3Ma, SIIPBIIIKO
I') AIPBILIKO, HYKJIEOIUIa3Ma, SHI0IIa3MaTHUeCKasi CETh, XPOMOCOMBI
6. @YyHKIIUU XPOMOCOM:
a) OTBEYAIOT 3a CUHTE3 JIUIIUJIOB;
0) OCYIIECTBISIOT CHHTE3 Oelka
B) OCYIIECTBISIIOT (POTOCUHTES
T') SIBIISTFOTCSI HOCUTEIISIMHA HACJICICTBEHHON HH(POpMAITIH
7. B cocTaB HyKJI€OCOMBI BXOST TMCTOHBI CIETYIOIIUX KIacCOB:
a) Hl, HzA, HzB, H3, H4, 6) HzA, HzB, H3, H4
B) H1, HzA, HzB, H3, F) Hl, H3, H4
8. B cocTaB pubocom BXOSIT:
a) membpansbl, PHK; 6) 6enkxu, pPHK
B) munuael, TPHK; 1) 6enku, MPHK
9. DHoMIa3MaTHYECKas CETh MPEICTaBIAET COOOM:
a) OrpaHMYEHHYI0 OJIMHAPHON MeMOpaHOl BaKyoJlb
0) CKOIUICHHE TUIaKOUIO0B
B) CHCTEMY CBSI3aHHBIX MEXIy COOOW Pa3BETBICHHBIX KaHAIBIEB U IUCTEPH
T') CJIO)KHO OPTaHU30BaHHYIO CHCTEMY MUKPOTYOOUYEeK U MUKPO(DUIaMEHTOB
10. KpynHoil oOpraHemiol pacTUTEIbHOM KJIIETKH, 3alOJHEHHOW BOJIHBIM
OpPraHUYECKUX U HEOPTaHWYECKUX BEIECTB, SIBJISAETCS:
a) chepocoma; 0) BaKyoJb
B) MUTOXOHJpUS; T') IJIacTUa
11. JInzocomsr:
a) 00pa3yroTcs U3 MEMOpaH HA0IUIA3MAaTHUECKON CeTH
0) OTIIOYKOBBIBAIOTCA OT LIUCTEPH amnmnapara ['onbiku
B) coOMparoTcs u3 6EIKOB U HYKJICMHOBBIX KUCIIOT
T') OTIIOYKOBBIBAIOTCS OT MUTOXOHIPUH

pacTBOpOM

12. Kakue cTpyKTypHBIE KOMIIOHEHTHI XJIOPOIJIACTOB 00ECTIEYMBAIOT CBETOBYIO (ha3y poTtocuHTe3a?

a) pubOCOMBI

0) HapyXHast MeMOpaHa XJIOpoIUIacTa
B) CTpOMA IIACTHU]T

') MeMOpaHbI TUIAKOUIOB

3aoanue 2. U3 npednodicennvix 6apuaHmos ebloepume HECKOJIbKO NPABUTIbHBIX OMBEMO8.

1. JIsg 5yKapHOTHYECKUX KIIETOK XapaKTEPHO CIEAYIOIIEe:
a) opopMIICHHOE SIIIPO
0) HyKJICOH]T
B) pubocomsl ¢ ko3 durmentom ceaumenTanuu 70S
r) pubocomsl ¢ koapdunrenTom cequmentanuu 8§0S
1) HAJIM4he MUTOXOHIPUI
€) HAJIMYue TIaCTH/T

)K) (I)OpMI/IpOBaHI/IC CJIOKHOT'O MUTOTHYCCKOTO alrapara npu JCJICHUN KIICTKU

3) HE CITOCOOHOCTH TIEPEABUTATHCS C TIOMOIIBIO TICEBIOTIO U
2. S npsiko:

a) siBisieTcst MectoMm cuHTe3a NPHK

0) sBisieTcst MecToM cuHTe3a TPHK

B) siBisieTcs MecToM cuHTe3a pPHK

r) hopMupyeTcs B paiioHe BTOPUYHOMN MEPETHKKH XPOMOCOM

1) GopMUPYETCs B paiiOHE IEHTPOMEPHI XPOMOCOM
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€) pacrojiaraeTcs B [UTOILUIa3Me
) pacrojaraercsi B Kapuoianumde

. B cocTaB nuTockeneTa BXOIAT:

a) MPOMEXYTOYHBIC BOJIOKHA; 0) MEMOpaHbI
B) MUKpO(UIaMEHTHI ') MUKPOTPYOOUKH
1) MEKPOCOMBI €) IeCMOCOMBI

3aoanue 3. Yraoswcume, kaxue us credyrouux ymeepicoeHuil npasuiibHvle, a Kakue Hem.

M. IlneiineH mepBbIM BBICKa3al MPEAINOJIOKEHHE, YTO HOBBIE KIETKH 00pa3yroTcs B
pe3yibTaTe AeNIEHUs MAaTEPUHCKOM KIICTKH.
B cocrase /JIHK sykapuoT npeo0iaiatoT a30TUCThIE OCHOBAHUS IIUTO3UH U TYaHHH.
bunununaeti cioit MeMOpaH o0pa3oBaH TIIMKOMPOTEHIAMHU.
JlunuaHeIi OUCION — OCHOBHON KOMIIOHEHT BCEX KIETOYHBIX MeMOpaH.
Uepes mopsl B s11€pHON 000JI09YKE OCYIIECTBISETCS TPAHCIOPT pruOOCOMANIBHBIX CYObEINHHUII
u PHK.
Kuneroxop mnpencraisier coboi crnenuduieckoe oOpa3oBaHWEe B palloOHE TEPBUYHON
MEPETHKKA XPOMOCOM, K KOTOPOMY BO BpEeMS JIEJICHHS KIETKA KPEMSITCS MUKPOTPYOOUKH
aXpOMaTHHOBOTO BEpETEHA.
['ucToHBI — 3TO OENKH OTHOCUTETHHO HEOOBIIOTO pa3Mepa, HeCyIIne MHOTO TTOJIOKUTEIBHO
3apsOKEHHBIX  aMHUHOKHUCIIOT. [10JIOKUTENBHBIA 3apsl CIMOCOOCTBYET TOMY, YTO THCTOHBI
TecHo cBsa3biBatoTca ¢ JIHK He3aBHCHMO OT €€ HyKJIEOTHAHOTO COCTaBa.
MeMOpaHbl ~ DHAOIJIA3MATHYECKOM  CETH  JCNAT  KIETKy Ha  (PYHKIIMOHAIBHO
CHeUaTN3UPOBAaHHBIE KOMIAPTMEHTHI.
daronuTo3 — 3TO MPOILIECC MePEBAPUBAHMS JIN30COMOM YacTe COOCTBEHHOMN KIICTKH.

. AKCoHEMa peCHUYEK U KT'YTHKOB COCTOUT U3 JIEBATH TPUIUIETOB MUKPOTPYOOUEK.

3aoanue 4. 3anonnume nponycku 6 cieoyIOUWUX YmMeepHCOeHUSIX.
Tum  KIEeTOYHOM  OpraHu3alnH,  XapaKTEPHU3YIOUIUMHCA  OTCYTCTBHEM  CTPYKTYpPHO
o(opMiIeHHOTO s7]pa Ha3bIBACTCS
XPpOMOCOMBI, COCTOSAIINE U3 JIMHEHWHBIX MoneKyn JIHK, Gorateix AT-mapamu, XxapakTepHbI
TUIS KJIETOK.
CymecTByeT aBa OOJBITUX Kiacca MEeMOpPaHHBIX TPAHCIIOPTHBIX OEIIKOB: OCIIKH- ,
KOTOpbIE CIEHU(PHUECKN CBSA3BIBAIOTCA C BELIECTBAMH M HM3MEHSIOT CBOIO KOH(OpMAIHIo,
YTOOBI TIEPEHECTH ITH BEIIECTBA Yepe3 MeMOpaHy; U Oenku, oOpasyromue B
MeMOpaHe 3aloJIHEHHbIE BOJIOW TOpBI, Yepe3 KOTOphIE OMNpe/AeTCHHbIE BEIIECTBA MOTYT
nepecekaTb MEMOpPaHy MO AJIEKTPOXUMUUYECKOMY TPAJUEHTY.
IloctyruieHne BemECTB B KIETKY PETYJIHPYETCS JBYMS OCHOBHBIMU TPaHCIIOPTHBIMHU
IIPOLIECCAMM: TpPaHCIIOPTOM, HE TpeOyoIMUM 3aTpaT »>SHEPIrUd, U
TPaHCIIOPTOM, IIpU KOTOPOM OTACIBHBIE PACTBOPEHHBIE BEIIECTBA NPOXOIAT YEPE3
MeMOpaHy NMPOTUB IPaIUeHTa KOHLIEHTPALIUH.
Y4acTku XpomMocoM, KOTOpblE BO BCEX THUIAX KJIETOK M Ha MPOTSHKEHUM BCEM KU3HU
Opranusma HaXOMSTCS B CUJIBHO CIHUPATU30BaHHOM COCTOSTHUH,
Ha3bIBAIOTCS reTepOXpPOMaTHHOM.

3aoanue 5. [aiime nonnvie u 060CHOBAHHbIE OMBEMbL HA CIEOVIOUUE BONPOCHL.
B »supomnmasmartudeckoit cetw ObL1 OnokupoBaH cuHTe3 OenkoB. Kakum oOpazoMm 310
OTpa3uTCs Ha TIpolecce 0o0pa3oBaHUS TEPBUYHBIX JIM30COM B JaHHOW kieTke? Kaxoe
BJIMSTHUE 3TO OKaXKET Ha paboTy yKe CYIIECTBYIOIINX B KIETKE JTM30COM?
K kakuM mocnefcTBUs MOXKET NMPHUBECTH BO3HUKHOBEHHWE MYTAllMM TeHA, KOJIUPYIOIIETO
CTpYKTYypy pudbocomuoi PHK?



3. B pesynbrare HapyleHus Mpolecca pacxoKICHHs XpOMOCOM BO BpeMsl JEJIEHUS OJHA W3
JIOYEPHUX KIJIETOK HE MOJy4Ynsaa CIOYTHHYHOM XPOMOCOMBI. UTO MNpPOM3OMIET C JaHHOU
KJIETKOU?

KonTtposbnasi paora Ne2
3aoanue 1. M3 npednodicenHbIX 6apuanmos evibepume npasuibHulil 0meen.
1. Yto Takoe KICTOYHBIHN, MIIN KU3HCHHBIM, ITUKIT KICTKHA?

a) )KU3Hb KJIETKU B IIEPUOJI €€ JeTICHU

0) >KU3HB KJIETKHU OT JCJICHHUS JI0 CIASTYIOIIETO JACICHUS WU 10 CMEPTH

B) ’KU3Hb KJIIETKU B NIEPHOJ HHTEp(a3bl

2. B kakoit w3 (a3 MUTO3a TPOUCXOAUT YTOJIIEHUE (CIHUpaTU3aIKsI) XPOMOCOM,

UCUe3aeT SAPBIIIKO, paclagaeTcs sjepHas 000JI0YKa, pacXoAiTcs K MOJIOcaM IEHTPHOIH H

Ha4yMHaeTcst pOpMUpPOBaHUE BepeTeHa JICICHHUS ?

a) aHadase; 0) Tenodase

B) nipodase; r) meradase

3. B npodaze MuTO3a MPOUCXOIAT CIETYIOIIUE COOBITHS:

a) ynsoenue JIHK u cunTe3 6enkoB TyOyIWHOB JJI BEpETCHA JEICHUS KICTKH

0) KOHBIOTAIMsI TOMOJIOTHYHBIX XPOMOCOM U KPOCCHHTOBEP

B) KOHJIEHCAIUSI XpOMATHHA U pa3pylIeHUe siiepHONH 000I0UKI

r) 00pa3oBaHKE MEPErOPOAKH MEXKITY TOUYSPHUMH KIICTKAMH

4. KoHploraiusi ToMOJIOTHYHBIX XpPOMOCOM HauHWHAETCS B!
a) JIenToTeHe; 0) 3UroTeHe
B) MaXUTEHE; T) AUIJIOTEHE
5. O6pa3oBaHuEe XPOMOCOM THIIA «JIAMITOBBIX IIETOK» HAa0I0JaeTCs B!
a) IeTITOTeHe; 0) 3UTOTEHE,
B) MaXUTEHE;  T) JIUIJIOTEHE
6. ['MranTU3M NOJUTEHHBIX XPOMOCOM OOYCIIOBIIEH CIEAYIOIIUMU TPUYUHAMMU:

a) OOJIBIIMM KOJIMYECTBOM TMCTOHOB, BXOJSIINX B COCTaB XpOMaTHHA

6) mHOTOKpaTHO perunkanueit JJHK 6e3 nocienytomiero pacxoxaeHus XpoMaThI

B) BBICOKOH CTENEHBIO KOHJEHCALIMHA XpOMaTHHA

r) OOJBIIMM KOJIMYECTBOM ITypPHHOBBIX OCHOBaHu# B coctaBe JJHK

7. Iporecc knerounoit nuddepeHIMpoBKH 00eCcTIeYNBACTCS:

a) yTpaToil YaCTH TCHOB

0) n30upaTenbHON aKTUBHOCTHIO T€HOB

B) GYHKIIMOHUPOBAHUEM BCETO FeHOMA

r) ynsoenueM kosnndectsa JJHK B kietke

8. Kakue u3 Huke nepeuncaeHHbIX MOJO0KEHUIN BKIIOYaeT Teopus auddepeHnuanbHon

AKTUBHOCTHU F€HOB?

a) KJIETKW MHOTOKJIETOYHBIX OPraHU3MOB COJIEPKaT TOT K€ T€HOM, UTO U 3UroTa

0) HOBBIE KJIETKHU OOPA3yIOTCs IMyTeM JCJICHUS MAaTePUHCKON KIETKU

B) MHAKTHBAIUS TEHOB SIBJISIETCS 0OPATUMBIM TTPOIIECCOM

I') B pa3HbIX TUIAX KJIETOK MHOT'OKJIETOYHOTO OpraHu3Ma (yHKIIMOHUPYIOT Pa3HbIE TeHbI

1) BCE )KHBOE UMEET KJIETOYHOE CTPOCHHUE

9. AHTUMHUTOTHYECKOE AEUCTBUE OKA3bIBAIOT:
a) KEHJIOHBI; 0) mounenTUAHBIC (PAKTOPHI POCTa;
B) aIbOYyMHHBI;  T) TUCTOHBI
10. 3MeHeHus KIIETKH B pe3yJIbTaTe CTaPEHUS CBA3AHBI C:

a) HAKOIIJICHHEM B HUX CBOOOHBIX PaMKaoB

6) nakoruienueM B JIHK paznuunbix myTarnmii

B) U30BITKOM O€JiKa B pe3yJIbTare AJIUTEIBHOTO CYIIECTBOBAHUS KIETKU

I') HAKOIUIEHUEM B KJIETKE N30BITOYHOTO KOJIMYECTBA KUPOB B pe3yJIbTaTe HEMPaBUIHHOTO MUTAHUS



3aoanue 2. Yxasxcume, Kakue uz ciedylouux ymeepicoeHull npasguibtbvle, a Kakue — Hem.

1. Awmuros — OOAUH U3 6I>ICTpI)IX A DKOHOMHYHBEIX CIIOCOOOB YBCIIUUCHUA CHHTETHUYECKOM
AKTUBHOCTHU KJIETOK.

2. Metio3 3TO OCHOBHO# CIIOCO0 J€NICHUS MPOKAPUOTHUECKUX KIIETOK.

3. [Iporiecc cTaHOBIEHUS CTPYKTYpHOH © (YHKIIMOHATHHOW CHEIHATU3alii  KJIETOK

Ha3bIBaeTcs 1 depeHIIpoBKOI.

3aoanue 3. 3anonnume nponycKu 8 ciedyIowux ymeepicoeHusx.

1. daza KJIETOYHOro LUKIA, B XoJe KoTopoil npoucxoaut perukanus JJHK, HazpiBaercs

2. MHUTO3a HAUMWHAETCs C BHE3AIHOI'O pa3felieHHuss BCEX XPOMOCOM Ha
CECTPUHCKHE XpPOMAaTH/IbI.

3. Ha nauanbHble 3Tanmax pa3BUTHsS OpraHu3Ma BeAyIIyI POJb B ONPEAEICHUU CYIbObI

KJIETOK, HampaBJeHus uX AuhHEepeHIIupOBKN UTPAlOT 0coObIe OCIKH U CBSI3aHHBIE C OeIKaMu
nPHK, xoTopsie Ha3bIBatOTCA .

4. 3anporpaMMHpOBaHHasl CMEpPTh KJIETOK Ha3bIBaeTcst

5. [IpenenbHO BO3MOMXKHOE YUCIIO KIETOYHBIX JEIEHUN HA3bIBACTCS
6.3. Boipoch! 1u11 NPOMEKYTOYHOT0 KOHTPOJIS

utonorus kak Hayka. [IpenMeT u 3a1a4un IUTOJIOTHH, €€ CBS3b C APYTHMHU HayKaMu.

Kpatkas ucropust pa3BUTUS HUTOJIOTHU.

3. Knerounas teopust M.llneiinena n T.llIBanHa, ee pasButme B pabortax P.Bupxoma. OcHoBHBIE
MIOJIO’KEHUS] COBPEMEHHON KIIETOYHOM TEOpHUH.

4. Kierka — Kak dJEMEHTapHas CTPYKTypHas M (QyHKOHOHaJbHAs eOUHMLA >XHUBOTO. J[Ba Tuma
OpraHM3aIiy KIETOK: TIPOKAPUOTHYECKHI U 3yKApHOTHIECKUH. VX oTimamTensHbIe 0COOEHHOCTHL.

5. CpoiicTBa KJIETKHM KaK OJJIEMEHTapHOW JKMBOM CHCTEMBI: aBTOPETYJISIHSA, AaBTOPENPOIYKIHA,
sBosronus. O61mas MophoIorust 5yKapHOTUIECKOH KIIETKH.

6. DU3HKO-XUMUYECKUE CBOMCTBA LIUTOIIA3MBI.

7. Crpykrypa ¥ (QyHKOUM OHONOrMYecKux MemOpaH. Monenu crtpoeHuss MemOpaH. OcoOeHHOCTH
CTPOEHHS U CBOICTBA TUMHUIOB MeMOpaH. THrbl MeMOpaHHBIX OEJIKOB.

8. Ilnmasmanemma, ee cTpykrypa u (pyHkuuu. CtpoeHrne U (QYHKIMH TIMKOKAIMKCA U KOPTHUKAIBHOIO
CIIOA.

9. Tpancnopt BemecTB uepe3 MemOpany: mpoctas auddysus, obOnerdeHHas AudQys3us, aKTUBHBIHI
TPaHCIIOPT, 3K30- U SHIOLHUTO3.

10. Anpo. Pons smpa B sxu3nu kietkn. CTpykTypa uHTepda3Horo sapa. Saepraas 00o0uka, €€ CTPOCHHE
1 QyHKIMOHaNIbHOE 3HaueHue. CTpoeHue sepHBIX TOP.

11. XuMHUecKuii cocTaB XpOMaTHHA. DyXpOMaTUH U reTepoxpoMaTuH. Mx (yHKUHMOHANbHOE 3HaUYCHHE.
@®akynbTaTUBHBIA U KOHCTUTYTUBHBIN rerepoxpoMatuH. [lonoBoii xpoMaTuH.

12. Yporuu kommnakrusaiuu JJHK. Xumuueckuii cocta u (yHKIMH TUCTOHOB.

13. Crpoenue wMetadasubix xpomocoM. JluddepeHnupoBka XpoOMOCOM 1O JUIMHE: IICHTPOMEPA,
BTOpPHYHAs NEPETSIKKA, TesioMepa. IloHsTre o kapuoTure.

14. Crpykrypa u ¢pyHKmn aapeimka. CocTaBHBIE YaCTH SAPHIIIKA: HyKI€OJIOHeMa, aMOp(GHBIA MaTPUKC,
SPBIIIKOBEBIC TPaHYJIbL.

15. Pubocombl. OcoOEHHOCTH CTpOEHHE pPHOOCOM TMPOKAPUOT W DYKApHOT. XUMHUYECKHH COCTaB
pubocoM. 1x porns B 6mocuHTe3e Oenka. [lomuprudocomel.

16. I'panynsipHass ¥ arpa”yfsipHas SHAOIIA3MAaTUYECKas CETh, OCOOCHHOCTH CTPOSHUS M (DYHKIIHH.
Cas3p OI1C ¢ npyruMu opraHouiaMu KIETKH.

17. Ctpykrypa u GyHKIUH CHEPOCOM.

18. Crpykrypa U QyHKIHH HEPOKCHUCOM.

19. Ctpykrypa u GYHKIUH BaKyoJel pacCTUTENBHBIX KIETOK.

20. Crpykrypa u ¢pynknun Anmnapata ['onsmku. Ero cBs3b ¢ IpyruMu opraHoNIaMu KIIETKH.

21. Ctpykrypa, XUMUYECKHA COCTAaB ¥ (PYHKIIUHU JIN30COM.

22. CrpykTypa 1 pyHKIMH MUTOXOHAPUA. MUTOXOH/IPUH KaK MOJTyaBTOHOMHBIE OPraHOHMBI KJICTKH.

23. Tunsl miactua. XUMUYECKUH cOCTaB, CTPYKTypa M QYHKUUH XJopomactoB. CTpykTypa u GpyHKIMN
XPOMOIIIACTOB U JICUKOIUIACTOB. B3anMOCBA3b 3TUX OpraHOUIOB.

24. DHA0CUMONOTHYECKAsI TEOPHSI IIPOUCXOKIACHUS TIACTHI 1 MUTOXOHAPHUH.

N =



25. Hurockener. CtpykTypa ¥ (YHKIMH MHUKPOQHIAMEHTOB, MHUKPOTPYOOUYEK W TMPOMEKYTOUYHBIX
BOJIOKOH.

26. llentpuony, UX yJapTPACTPYKTYpa, pEIUIMKALMS, YUaCTHE B AeJICHUE KIEeTKU. VI3MeHeHue CTPYKTYphl
LEHTPHUOJIEH B X0/1€ KIETOYHOTO LIUKJIA.

27. CtpoeHue U QyHKIMH PECHUYEK U KTYTUKOB. MX CBsI3b ¢ HEHTPUOISIMH.

28. MUTOTHYECKUH WITW KU3HEHHBIN IHUKII KICTKH. XapaKTEPUCTHKA W MPOJODKHTEILHOCTh TIEPHOOB
nHTep(ha3kI.

29. buojorn4eckuii CMbICT MUTO3a. XapaKTEePUCTHKA U MIPOJOIKUTENFHOCTD (Da3 MUTO3a.

30. OcobeHHOCTH aMUTOTUYECKOTO JICTICHHE KIIETKHU. XapaKTePHCTHKA U OMOJIOTMYECKUI CMBICIT aMUTO34.

31. DHpopenpoayKius. XapakTepUCTUKA U OMOJIOTHYECKHA CMBICIT.

32. Meiio3. Ctanuu Mmeiio3a. Konbroraius, KpocCHHIOBEp, PEAYKIMS YHCiIa XpoMocoM. buomorudeckuit
CMBICIT MeH03a.

33. CymHocTh mporecca auddepeHIpoBKy KineTok. Teopust muddepeHnnambHON aKTHBHOCTH TEHOB.
Omertet [1.I'epnona no nepecazake siaep y aMmpuoOuii.

34, OCHOBHBIC THITBI KJICTOYHBIX MOMYJISIIUH.

35. Perymanus knerounoil nposwdeparuu. CBOHCTBA W pONb KEHIOHOB W TOJMIETITUAHBIX (aKTOPOB
poCTa B PEryJIsLUy polecca pa3MHOKEHHS KIETOK. ATIONTO3.

36. Buonormueckoe 3HaueHHE U 0OCOOEHHOCTU CTAPEHUSI KIETKH.

7. JanHble 1J1s yyeTa ycneBaemMocTu cryaeHTtoB B BAPC.
Ta6muna 1.1 Tabnua MakcUManbHBIX OAJIOB IO BUAAM Y4€OHOH e TeTbHOCTH.

THE BH]IbI
JTaboparopubie] IpakTrnueckne/CaMoCcToATEIbHASABTOMATU3HPOBAHHOE Hpy vﬂ [IpomexxyTouHas
Cemectp/Jlexun yaeOHOI Wroro
3aHSTUS 3aHATHS pabora TECTUPOBAHUE arrecraius
NIeSITeNIbHOCTH|
3 4 36 0 S 0 35 20 100
HporpaMMa OLICHUBAaHUA y‘leﬁHOﬁ AECATCJIBHOCTH CTYAECHTA
3 cemectp
Jlekuuu

IlocemaemMocTh, aKTUBHOCTb, YMEHHUE NPUMEHSITh PaHEe IOJY4YEHHbIE 3HAHUS, YMEHHE BUICTb
MEXMPEIMETHbIE CBS3U - om () 0o 4 bannos.

JlabopaTopHuslie 3ansiTusi — [locemaemMocTb, caMOCTOSATENBHOCTh IPU BBINOJHEHUM 3aJaHUM,
y4acTue B AUCKYCCHUSIX, aKTUBHOCTh B YCTHOM OIIPOCE Ha 3aHATUSIX - om () 0o 36 6annos.
IIpakTH4eckne 3aHATHA — HE IPEAYCMOTPEHO

CamocrosiTeibHasi padora

[TonrotoBka pedeparoB: mNpaBUWIBHOE CTPYKTYPUPOBAaHUE, pPACKPBITUE TEMbl, MOAOOp
COBPEMEHHOW JHMTEpaTypbl MO OCBELIAEMOMY BOIIPOCY, YMEHHE 00001IaTh U aHAJIU3UPOBAThH
IpeJCTaBIeHHbIN MaTepuan — om () 0o 5 6annos

ABTOMaTH3MPOBAaHHOE TECTUPOBAHME — HE NIPETYCMOTPEHO

Jlpyrue BuabI y4eOHOI 1eTeJIbHOCTH

KoHnTponbHble paboThl: MPaBUIBLHOCTD BHIIOIHEHHSI TECTOBBIX 3aaHuil - om () 0o 35 6annos.
IIpomeskyTounasi arrectanus (3a4er) — om 0 do 20 b6annos

[IpomexyTouHas aTTecTanus B 6cemecTpe NpoBOJIUTCS B YCTHOM popme.

11-20 6a/1510B — «3a4TEHO»

0-10 0a/1710B — «HE 3a4TEHO.

Takum 00pa3oM, MakCUMaJIbHO BO3MOXKHAasi CyMMa OajuloB 3a BC€ BUABI y4eOHOMU
JeSITeNbHOCTU CTyACHTa 3a 3 ceMecTp o aucuumiuie «Lluronorus» cocrasnser 100 6amios.

Tabnuma 2.1 Tabnuna mepecdyera MOMYYEHHON CTYICHTOM CyMMbI OallJIOB MO AUCUUIUIMHE B
OIICHKY (3a4eT):

61 — 100 OGammoB (3aUTEHOY

0 — 60 6amoB <HE 3a4TECHO»




8. VuyeGHo-MeTonHueckoe H HHpopManuoHHoe obecreueHHe JHCUHMIIMHDI
«duTonorus»

a) JuTeparypa:

1. IOmaxopa O. W. BeeneHue B KJIETOYHYIO GHONOTHIO [DNEKTPOHHBIH pecypc]. — Capatos: [6.
u.], 2014. — 88 c. — http:/library.sgu.ru, ID=1099. '

2. Tluronorus [Texcr] : y4e6. M CTYAEHTOB BBICUL HpO. obpasoBaHus, 00ydaromKxcs N0
HampasieHuto noarotT. "[lemarormyeckoe obpasopanme” npoduis "Buonorus / B. A

Bepeiarusa. - Mocksa : 31, neHTp "Axanemus ", 2012.- 176 c. /é/

cpeacrsa Microsoft Office:

-Microsoft Office Word - TeKCTOBBI# peIaKTop;

- Microsoft Office Power Point _ mporpaMma IIOATOTOBKH MPE3CHTALMM;

- Microsoft Office Excell - mporpaMma paGoThl ¢ Tabnunamu, rpabukamy, omnucaTelbHOU
CTaTUCTHKOM;

CaliThl 37IEKTPOHHBIX XKYPHAJIOB:

1. XKypuau o6mieit 6MONOruu: http://elibrary.ru/issues.asp?id:7795&selid:674723

2. UzBectus PAH. Cepus 6uonoruyeckas: http://elibrary.rr./issues.asp?id:7823

3. Ycnexu coBpeMenHo# 6uosnorny : http ://elibrary.ru/issues. asp?id:775 3

4. Jnementsl. CaliT HOBOCTeH (HyHIaMEHTAIbHON HAyKH: http://elementv.rr-r/new

5. Mukpobuonorus.

7. MonexynspHas FeHeTHKa, MUKPOOHOJIOTUsl K BUPYCOJIOT UL
https://www.mediasphera.ru/j0umal/molekulyarnaya-genetika-mikrobiol0giya—i-virusologiya

JIMIeH3MOHHOE IPOrpaMMHOe obecriedeHre OOHOBIIACTCS 110 MEpEe HEOOXOJUMOCTH.



9. MaTrepuajibHO-TEXHUYECKOe ol0ecriedeHne JUCHUIIHHBI.

Jlis  ycmemrHoro OCBOGHHSI  CTYACHTaMH  AWCHUIUIMHBI  HEOOXOJUMO  HATHYUE
arnmaparypbl, MO3BOJISIIOIIECH JAEMOHCTPUPOBATH MYJIbTUMEIUNHBIE MPE3EHTAUH, HaJIu4due
yueOHO-MeTouuecKoi u HayuHoi aureparypsl B 3HB CT'Y.

JlabopaTopHoe o0opyoBaHUE:

Y4eOHbIE U HCCIENOBATENLCKUE CBETOBBIC, JIOMHUHECICHTHBIC, (Da30BO-KOHTPACTHHIE
MHUKpPOCKOITBI, aBTOKJIaB, CyXO-)XKapoBOW ImKad, TepMoCTaThl, HEHTPUDYTH, IUCTUILIITOP,
XOJIOMIIBbHUKH, aHATUTUYECKUE BECHI, BRITSHKHOM MIKa(d, MUKPOTOMBI, JIEKTPOTLITUTKA.

JlabGopaTopHas mocyna:

Yamku [letpu, mpoOupku, MUNETKH, KOJOBI, TPpaTyHpPOBAHHBIE CTaKAHbl M IUIUHJAPBI,
[ITaTeNr, NPEIMETHBIE U TOKPOBHBIE CTEKIIA, MMHIETHI, TPENapOBaIbHbBIC UIJIbI.

[IuraTenbHbIE CPEABI U XUMUYECKHE PEAKTUBBI.

KomneroTepsl.

Ilpaxmuyeckas nodeomoeéxa TPOXOAUT Ha Oa3ze yueOHO-HAydyHOU J1abopaTOpUU
onotexHoyoruM U penpoaykTtuBHON Owmonornu CI'Y mmenu H.I'. YepnsimeBckoro. CTyaeHTHI
OCBaMBAIOT pPabOTy Ha COBPEMEHHBIX MHKPOCKOMAaX, MPUMEHSEMBIX IPU TEHETHUYECKUX H
MHUKPOOHOJIOTHUECKUX UCCIIEOBAHUAX B HAYUYHBIX U MPAKTHUECKUX JTA00OPATOPUSIX.

Jns peammzanmu nucuuiuinbl «llutonorus» B 3oHanpHOM HayyHOU Oubmuoreke CIY
MMeeTCS B HEOOXOIMMOM KOJMYECTBE JINTEpaTypa.-

[Tporpamma cocrtaBieHa B cootBeTcTBUU ¢ TpeboBaHusiMu OI'OC BO no HanpaBieHu:o
noarotoBku 06.03.01 buonorus, npoduiib «Y cTOHYUBOE pa3BUTHE IKOCUCTEM.

[Iporpamma ono6pena Ha 3acenanuu kadenpsl renetuku 31.08.2021 rona, mporokon Ne 17.

ABToOp:

3aBenyromuii kageapoit reHeTukH, 11.0.H. __ O.N. KOnpakoBa
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