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1. lesin 0OCBOCHUSA TMCHUIIMHBI.

Lenpto ocBoeHus: nucuurinHbl «l{uTonorus sBAsE€TCA O3HAKOMJIEHHUE CTYJEHTOB C
COBPEMEHHBIMH MPECTABICHUSIMH O OMOJIOTUH KJIETKH KaK (yHIaMEHTAIBHONW OCHOBE Pa3BUTHUS
MOJICKYJISIPHOM ~ OHWOJOrMHM, OHOXMMHUM ¥ HOBEWIINX METOAOJOTHYECKHX TIOAXOJ0B B
AKCIIEPUMEHTAILHON OWOJIOTHH, W3yUeHHUE KOHIENTYaJbHBIX OCHOB M METOJUYECKHX MPHEMOB
[IUTOJIOTUH, TPUMEHEHHE TOTYUYEHHBIX 3HAHUN U HABBIKOB B PEIICHUH MPOGECCHOHATHHBIX
3ajad.

2. Mecro nucuuiuiaibl B ctpykrype OOIL.

HuctunnuHa «llutonorus» (b1.0.12) otHocutcs k oOs3aTenbHON yactu broka 1
Jucuunnunsl (Moaynun) yueOnoro minana OOII u uzydaercs B 3 cemectpe.

Jlsie OCBOEHUS JUCHUUIUIMHBI HEOOXOIUMBI 0a30BbIC 3HAHUS, MOJTYYEHHBIE B IIKOJIHHOM
Kypce OMOJOruH, a Takke XUMuu U ¢usuku. Llutonorus — ogHa m3 0a30BbIX OMOIOTMYECKUX
mucuuIuinH. JlocTrkeHuss B ee OOJIaCTH IIMPOKO HCIOJB3YIOTCS B MEIUIIMHE, CEIbCKOM
XO03s1ICTBE, pelIeHnH OMOTEXHOIOTMYECKUX U Ipyrux npodiem. OcBoeHrEe JaHHON AUCIUTIIMHBI
ABIISICTCA HEOOXOAUMOW OCHOBOM ISl M3yYSHMS JUCUUIUIUH « MUKPOOHOJIOTHS U BUPYCOJIOTUS,
«T'ucronorusy, «l'enetnkay», «Teopus sBomouun», «bHOJIOTHS PAa3MHOXKEHHUS U Pa3BUTHUIY,
«buoduzukay, «duznonorus yeroBeKka M KUBOTHBIX», «Dusnonorus pacteHuin», «buomorus
Pa3MHOXKEHUS U pa3BUTHs», «boTaHnka» 1 «300J10THUY.

3. Pe3yabTaTnbl 00yuyeHHs 10 JUCUMILIIMHE

Kon u HammMeHoBaHHe

Kon u HammeHoBaHue

PesyiabTaThl 00y4eHus1

KOMIIeTeHINH MHANKATOPA (MHANKATOPOB)
JTOCTHKEHUs] KOMIIETEHIIHA
OIIK-2. Cnocoben  mnpumensts | 1.1_B.OIIK-2 JemoHcTpupyer 3HaTh:
TIPUHITAIIEL CTPYKTYpHO- | 3HaHUE OCHOBHBIX CUCTEM ydeHHe O KJIeTke Kak 00
(byHKIIMOHATBHOM OpTraHu3aIiy, | )KU3HEOOeCTIeUeHIS u 3JIEMEHTAPHOU EMHHMIIC KUBOTO;
HCTIOJNB30BaTh  (PH3HONIOTHYECKHE, | TOMEOCTATHUECKOU peTyISIH OCHOBHBIE METOJABI U3yUYCHHS
MUTOJOTUYECKAE, OHMOXMMHUYECKHE, | JKU3HEHHBIX (QYHKIWH y pacTeHUI u KJICTOK;
Ono¢usnveckue METOABl aHalu3a | Y )KUBOTHBIX, CIIOCOOBI BOCIIPHUSTHS, OCHOBHBIE HAINpaBJICHUS u
JUTSE OIICHKHU u KOPPEKINH | XpaHCHU U Tepenavyn nHPOpMaIuH, TIEPCIICKTUBBI HCIOB30BaHUS
COCTOSIHUSI KMBBIX OOBEKTOB U | OPHEHTHPYETCS B  COBPEMCHHBIX JIOCTHXKEHU I KJIETOYHOM
MOHHUTOPHHTA CPeJIbl UX OOUTaHUS METOIUYECKUX MOAX0/1axX, Ouonoruu B OHOMETUITIHE,
KOHIIEIINIX u npobiemax CEIIbCKOM XO3SICTBE, B 00JIaCTH
(buzmonorum, IIUTOJIOTHH, OXpaHbl IPUPOJIBI.
OmoxuMun, OHOPU3NKY; YmMmerh:
2.1_B.OIIK-2 OcymecTBusieT OOBSCHATD CYTh MIPOLIECCOB,
BBIOOp METOJIOB, aJICKBATHBIX IS MPOUCXOMSIIMX  HA  KJIETOYHOM

PELIeHUS HCCIIE0BATEIbCKOM
3a1a4u;

YPOBHE, U IX MCXaHU3MEI,
Baanernb:
TEPMUHOJIOTHEH W TIOHSATHIMHU
KJIETOYHOM OMOJIOTHUH;

HaBBIKAMU paboTsl c
MHUKPOCKOIMYECKON TEXHUKOU U
aHam3a LIATOJIOTHYCCKHUX
MpernapaToB.
IIK-1 Cnoco6en npumensarts 3Hanusg | 1.1_B.JIK-1 JlemoncTpupyer 3HaTh:
0 pa3HO00Opa3uu U CTPYKTYPHO - 0a30BbIC MPECTABICHUS O (hyHIaMCHTAIBHBIC OCHOBEI,
(YHKIMOHATIBHOIN OpraHu3aluu pa3zHooOpa3ru OUOIOTHIECKUX HampaBJICHUST W JOCTHIXKCHHS
OMOJIOTMYECKUX 00BEKTOB, 00BEKTOB, TOHUMaHNE 3HAYCHUS COBpPEMEHHOM KJICTOYHOM
BEIOMPATH M HCIIOIH30BAThH OmopasHOoO0pa3us st OHOJIOTHH;
OCHOBHBIC METOJIBI UCCIICIOBAHUS ycroitunBocTH Onochepst YMmerh:
JUTSL PEIICHUS TPO(ECCUOHANBHBIX KPUTHYCCKHI aHAITM3UPOBATh
3a/1a4 B 00JIaCTH OWOJIOTHH, WHPOPMALIMIO O COBPEMCHHBIX
OHOMETUITUHBI, OMOTEXHOIOTHH U JTIOCTIIKEHHUSX KIIETOYHOM




OKOJIOTUH

Omomornu © €€ TPHUKIATHOM
WCIOJIb30BaHUH;
AHATU3UPOBATh  ITUTOJIIOTHICCKUE

mpenaparsl Ha YpOBHE CBETOBOTO
MHKPOCKOIIa M 3JIEKTPOHHO-
MHKpOCKOTIH4eckue ¢ortorpaduu
KJIETOK U UX CTPYKTYD;
Baanern:
HaBbIKaMU paboTsr c
MUKPOCKOIIMYECKON TEXHUKOU U
aHaIM3a LUTOJIOTHYECKUX
IIPenaparos.

4. CTpyKTYypa M colep:KaHue TUCHUIIIMHBI
OO0m1ast TpyJ0€MKOCTh JUCIMILIMHBI COCTABJISIET 3 3a4€THBIX euHUIIbI, 108 yacos.

Buasbl yuedHoii padoThl, BKIOYAS
= CAMOCTOAITEIbHYI0 PAGOTYy CTY/ICHTOB U dopmbl
= TPY/I0€MKOCTb (B 4Yacax) TeKYyLIero
= g JabopaTopHble KOHTPOJIA
Ne Paznen 9 g 3aHATHS ycneBaeMOCTH.
n/n JTUCIHUIIJINHBI E = E oo1as M3 HUX — DopMmbl
© CE g Tpyao- npaktu- | & poMexy-
= = €MKOCTh yeckas TOYHOM
MOAT0- aTTecTaluu
TOBKAa
1 IIpenmer, 3anaun u 3 1 2 2 6 VYcrHbli onpoc
HCTOPHS ITUTOJIOTHH. 10
O6mmas mopdoorus
KJIETOK.
2 | buonoruueckue 3 2 2 2 6 VYeTHbIl onpoc
MeMOpaHbI 10
3 | Crpykrypa u pyHKUIUH 3 3 2 4 6 YcrHbll onpoc
simpa. XpoMaTHH. 11
4 | Crpykrypa u QpyHKIUH 3 4 2 8 6 VYerHslil onpoc
OPraHouJ0B KJIETKH 12
5 | HUurockener 3 5 2 4 6 YerHplld  ompoc,
13 KOHTPOJIbHAS
pabota Nel
6 | Bocnpoussenenue 3 6 2 8 6 VYerHslil onpoc
KJIETOK 14,
15
7 | Perynauus xnerouHoit 3 7 2 4 4 6 VYerHeli  ompoc,
nposudeparn 16 KOHTPOJbHAsI
pabota Ne2
8 | duddepenmmanms 3 8 2 2 6 VYeTHEIH ompoc
KJIeTOK. THIb 17
KJICTOYHBIX MOMYJISIIHN
9 | IIpobnema crapenus 3 9 2 2 6 VYerHelid  ompoc,
KJIETOK 18 pedepatsl,
IIpe3eHTaluU
Ipome:xkyTouHas 3 3auer
aTTecTanus
Bcero: 108 u. 18 36 4 54

Conep:xaHue JMCUUILTHHBI

Tema 1. IIpeamer, 3aga4u ¥ HCTOPHUS HUTOJIOTHH. O01Iast MOP(POJIOTHS KJIETOK.

[Ipenmer, 3agaun U uctopusi LUTONOTUSA. MeTOo bl U3ydeHHs! KIeTOK. CBSI3b LIUTOJIOTUH C
npyrumu Haykamu. Kiterounas teopuss M.Ilneiinena m T.IlIBanHa. OCHOBHBIE MOJOXKEHUS
COBpEMEHHOM KJIeTOuHOI Teopun. Kierka - anemeHnTapHas equHuIa xkuBoro. O6mas Mmopdoorus




kinetkd. CBoicTBa  KJIETKM  Kak  JJIEMEHTAPHOM  KMBOM  CHCTEMBI:  aBTOPETYJISIUS,
aBTOPENPOAYKIMS, HBOMONUA. JlBa THHA OpraHu3alyy  KIETOK: IPOKApUOTUYECKUN U
SYKapUOTUYECKH, MX OTIMYUTENIbHbIE ocoOeHHocTH. OOmas MopQoiorus SyKapHOTHUYECKHUX
KJIETOK. PUBHKO-XUMHUYECKUE CBOMCTBA IIMTOIIA3MBI.

Tema 2. Bbuosornueckue meMOpPaHblI.

Crpyktypa © ¢yHKIMH Ouosormdeckux wmemOpad. CTpykTypa W CBOWCTBa
dboconunuIoB, XoIecTepoia U MIMKOIUIMHUIOB, BXOASIIUX B COCTaB OMOJIOTHUECKUX MeMOpaH.
Wnuterpanbubie U nepudepudeckue Oenku. Mojenu cTpoeHus: OHOJIOrHYecKHX MeMOpaH.
Tpancmopt BemecTB dYepe3 MeMmOpaHy: auddysus, oobneryenHas auddysus, aKTUBHBIN
TPaHCIIOPT, SK30LUTO3 M HHAOIMTO3. PenentopHas ¢yHkuus MmemOpan. [lnasmanemma, ee
CTpyKTypa u ¢GyHKIMH. PocT u pereHeparus miazmaneMMbl. CTpoeHHE KJIETOYHON CTEHKHU Y
OaxkTepuil U pacTECHUI.

Tema 3. CTpykTypa uHTepda3Horo ssapa. XpoMaTuH.

SAnpo — neHTp KU3HEAEATEIbHOCTH KIeTKU. OCHOBHBIE CTPYKTYPBI HHTEp(a3zHOTroe siipa:
XpOMAaTHH, SAPBIINIKO, SACPHBIA COK (KapuoriiasMa), siiepHas 00OJouKa, SACPHBIA MaTpPHKC.
SAnepHas o6onouka, ee cTpoeHHe M (yHKUMOHaNbHOE 3HayeHue. CTpoeHue SJIEpHBIX MOp.
XUMHUYECKUH COCTaB XpOMaTHHA. DYXpPOMaTHH M TeTEPOXPOMATHUH, WX (PYHKIHMOHAIBHOE
3HaYeHHe. YPOBHU KOMIAKTH3aluK xpomaThHa. CtpoeHue meradasubix xpomocoM. [lonsTrE 0
KapuoTuIie. YIbTPacTPYKTypa U QYHKIIUU SAPHIIIKA.

Tema 4. CTpyKkTypa M QYHKIHMH OPraHOMI0B KJIETKH.

PuGocomel. Mx cTpykTypa 1 posib B cuHTe3e Oenka. OcoOeHHOCTH CTPOSHUS! pUOOCOM MTPOKAPHUOT
n sykapuoT. Camoc6opka pubocoM. llommpubocombl. ['maakas w TpaHyIspHAs HIOIUIA3MATHYECKas
CeTh, UX CTPYKTypHas Xapakrtepuctuka u pynkiuu. Ctpykrypa u QpyHKIUU chepocoM, MEPOKCUCOM H
BaKyoJiell pacTUTENbHBIX KJIETOK. CBSA3b 3TUX OPraHOMIOB C 3HJIOMJIA3MaTHYECKOW CeThlo. Armmapar
Tonbmxu, crpactpykrypa u GyHKunU. CTpyKTypa, QYHKIMK U XUMHYECKHH cocTaB nu3ocoM. CBOMCTBa
(dhepMenTOB T30cOM. THIIBI TU30COM. YIBTPACTPYKTypa U (PYHKIIMH MUTOXOHIPHUH. Poims MuTOXOoHApHiA
B cuHTe3e u HakomieHnn AT®. Tumel mmactua: HemuddepeHInpoBaHHBIE (NMPOIUIACTHIABI) H
mddepennrpoBanHble (XJI0POMIACTEL, XPOMOIUIACTEL, JieHKomIacTel). Teopus 3HAO0CUMOHMOTHYECKOTO
MPOUCXOKACHUA MI/ITOXOHI[pI/Iﬁ H 11J1aCTu .

Tema 5. IlutockeJier.

CtpykTypHBIE D3JeMeHThl IuTockenera. CrpoeHne u (QYHKIUH MHUKPOTPyOOUeK,
MUKPO(QHUIAMEHTOB U MPOMEKYTOUYHBIX BOJIOKOH. CTpoeHne U GyHKIUHU LEHTPUOJIEH, peCHUYEK
U KTYTUKOB. MeXaHU3MbI JBUKEHUSI PECHUYEK U KI'YTUKOB.

Tema 6. Bocnpou3sBeneHue KJIeTOK.

MuTOTHYECKUA WM KU3HEHHBIA LMK KIETKU. [IpOoAOIKHATENBHOCTE MUTOTHYECKOTO
uukia. [IpecunreTnueckasi, CHHTeTUYECKas, MOCTCUHTETHYECKas craauu uHTepdaszsl. MuTos.
Craguun MuUTO3a, UX MPOJOKUTENIBHOCTh U XapaKTepucTUKa. buomornueckuii cMpici MUTO3a.
AMUTO3 - IpsIMOe JIeTICHHE KIETKH. DHAOPENPOIyKIUs (I3HIOMHUTO3, TOJIUTEHUS, TOJTUCOMATHSA).
CrpoeHne mOJNUTEHHBIX XpomMocoM. Meito3. Tumbl Mmeiio3a. Kowbloramuss XpoMmocowm,
KPOCCHHTOBED, PEIYKIIUS YUCIa XpoMocoM. bruonornueckuii cMbICi Meio3a.

Tema 7. Perynsuusa Ki1eTo4HOM npoaudepanuu.

Perymsmus nponudepannn kimetok. OCOOEHHOCTH CTPOCHHUSI W MEXaHHM3MOB JICHCTBHS
KEWUJIOHOB WX pOJIb B PETYJSAIUU TPOIECCOB KIeTouHOW mnponudepanuu. [lomunentunnsie
(dakTopsl pocta. KoHTaKTHOE TOPMOKEHHE. ATIONTO3.

Tema 8. lndpepenunanus KJIeTOK.

TOTUNOHEHTHOCTD, ITIOPUIIOTEHTHOCTh. CYITHOCTH Mpoliecca AU pepeHnanim KIeTok.
Teopust nuddepeHmanbHOR aKTUBHOCTH TeHOB. OMBITHI MO mepecaike saep y ampuoOuid.
KnonunpoBanue. OCHOBHBIE TUITBI KJIIETOYHBIX MOMYJIALINM.

Tema 9. IIpoGJiema cTapeHHsl KJIETOK.

Jlumur  Xehidpnuka. Tenomepbl Kak — «OHMOJOTHYECKHE  Yachl», OTMEPSIOININE
MIPOIOJDKUTEIBHOCTD KHU3HU OpranuzMa. Mop@oaoruueckue 0COOCHHOCTH CTAPEIOINX KIETOK.
[IpyunHBI 1 MEXaHU3MBI KJIIETOYHOT'O CTapEHUSI.



5. O6pa3oBare/ibHbIE TEXHOJIOTHH, IPMMEHsIeMble IPU OCBOEHUH AUCHHUILIMHBI.

[Ipu peanuzanun y4eOHON AUCIUTUIMHBI UCTIOIB3YIOTCS CIeIyrommue GopMbl 00ydeHHS:

1) mpaouyuonmusie: IEKIUHN, JTAOOPATOPHEIC 3aHATH.

2) cospemenHble UHMEPAKMUBHLIE MEXHOJIO2UU. CO3JAAHUE IPOOJIEMHBIX CHUTYyalUH,
pOJIeBbIE UIPbI, UHTEPAKTUBHBIE JIEKIMH, TUCKYCCHU.

Kypc coxpaHseTr cHCTEeMHOE TEOpeTHYEeCKOe H3JIOKEHHE B paMKax JIEeKIUi, HO
na0opaTOpHbIE 3aHATHUS 110 OTAEIBHBIM TeMaM CTaHOBATCS MPOOIEMHO-OPUEHTUPOBAHHBIMH.

[lpn peanm3anmu  JEKIMOHHBIX  3aHATHH  HCIONB3YIOTCSA — Pa3UYHBIE  (POPMBI
BU3yaJIM3allMM HarsiIHOrO MaTepuana (MyJbTHUMEIUMHBIE NMpPe3eHTalMuu, TaOIuIlbl). 3aHATUSL
JIEKLIIMOHHOT'O THIIA 110 TaHHOW TUCIUIUINHE COCTaBIAIOT 33% ayIMTOPHBIX 3aHATHIL.

Kaxnplii pazzgen AUCHUILIMHBI CONPOBOXAAETCS J1a0OpaTOpHBIMU paboTamM, TAe Ha
MPAaKTUKE PACCMATPUBAIOTCS OCOOCHHOCTH CTPOEHHS U (YHKIMOHUPOBAHUS KJIETOK MPOKAPHOT
U 3YKapuOT, NPUHIMIbBI MPUMEHEHUS 3HAHUH O CTPYKType U (YHKIMH KJIETOK B Pa3IMUHBIX
cdepax X03IHCTBEHHOW AEATEIHHOCTH YEIOBEKa, B OMOMEANIINHE, OMOTEXHOJIOTHH M SKOJIIOTUHI
IUIL  OCYLIECTBJICHHMS MEPONpPUATHA IO OXpaHe, MCIOJb30BAaHUIO, MOHUTOPHHTY U
BOCCTAaHOBJICHHIO OHOPECYpPCOB, OCBaWBAIOTCS COBPEMEHHBIE METOABl MHKPOCKOIIMYECKOTO
aHanu3a. Vcrmonp3yloTcst AUCKyccuu, pa30op MNpoOJeMHBIX 3ajgad, MPOBOIUTCS pa3BUTHE
KOMMYHHUKATHBHBIX CIIOCOOHOCTEH CTyAEHTOB. I10 JAMCKYCCHOHHBIM Te€MaM CTYACHTBHI TOTOBST
pedepaTbl M Mpe3eHTalud, TPOBOAUTCS HMX OOCYyXJAeHUe, OoleHnBaeTcss 3()()EeKTUBHOCTh
MIPEUIOKEHHBIX MyTEH pelIeHus TeX WM MHBIX MPOOIIeMHBIX 3a1ad. [IpuMeHsroTcs HarsiiHbIe
MaTepuaibl B BUJAE PUCYHKOB, IUIAKAaTOB, TAaONWL, IpadUKOB, MPE3EHTALUH, HCIOJIb3YIOTCS
Ha0OpPBHI OCTOSTHHBIX MHUKPOCKOIIMYECKUX TPETAapaToB M JKUBBIE KYJIBTYPHI KJIETOK U OPTaHOB
pacteHuil in vitro. YJenbHbIA BeC MHTEPaKTUBHBIX (opMm oOyueHus cocraBiusier 30%
ayAUTOPHBIX 3aHSATHML.

Ilpaxmuueckas nodeomoexa MPOXOAUT Ha 0Oaze yueOHOW TabopaTOPUU MOJEKYISIPHOU
Ouosoru u JabopaTopuu OMOTEXHOJIOTHH W penpoayKTUBHON Owuomormu CI'Y umeHH
H.I'. YepnbimeBckoro. CTyneHTbl OCBauBalOT pabOTy Ha COBPEMEHHBIX MMKPOCKOMaX,
MPUMEHSIEMBIX U151 TEHETHYECKIX, MUKPOOHOJIOTHYECKUX U (PU3UOIOTHYECKIX MCCIIeIOBAHNH.

CamocrosrenbHas padoTa MPOBOAUTCS MO IpaduKy MO PYKOBOJICTBOM IpenojaBaTess.
CamocrosTenbHas paboTa CTYIEHTOB NpPU HM3YYCHHWH AUCIUILTUHBI «LluTonmorusn BKIIOYaeT:
IpopabOTKy KOHCIEKTa JIEKIUI; MOArOTOBKY K JIAOOpaTOpHBIM paboTaM; HamucaHue pedeparon
T0 TIPEIOKEHHBIM TeMaM; TIOJrOTOBKY MPE3eHTAINH, N3yUYeHHE MaTePHUAIOB, BBIICICHHBIX /IS
CaMOCTOSITENIbHOM ~ MpOpaOOTKM;  BBIOJHEHME  JIOMAlIHEro  3ajaHus. B mpouecce
CaMOTIOZITOTOBKH CIIEAYET OPUEHTHPOBATHCS HA COJEPKAHNE Pa3IeNIOB Kypca.

Texymmii KOHTPOJIb 3HAHUHM MPOBOJUTCS MPHU NMPOBEACHUU JTa0OPATOPHBIX 3aHATUH, NPU
MIPOBEPKE MPABUIHLHOCTH U TIOJIHOTHI BHITIOJTHEHUS JIOMAIITHETO 3aJaHHsI U KOHTPOJIBHBIX padoT.

Kypc 3aBepuiaercs sauémonm.

Oco0enHoCcTH Opranu3anuu 00pa3oBaTeJbLHOI0 NMPOLEcca AJIsl JIHI ¢ OTPAHHYCHHBIMHU
BO3MOYKHOCTSIMHU 3/10POBbSI H HHBAJTUIHOCTBIO
— UCIIOJIb30BAHUC MHAWBUAYAJIBHBIX I pa(bI/IKOB 06yquI/m H Caaydu 3K3aMCHAILlMOHHBIX ceccnﬁ;
— OopraHu3anys KOJIJICKTUBHBIX 3aHATHH B CTYACHYCCKUX I'pylIiax € HCJIbIO OKa3aHWsd IMMOMOIIU B
MOJIYYCHHUHN HH(l)OpMaIII/II/I HHBaJIMAaM U JinlaM C OrpaHNYCHHBIMH BO3MOKHOCTSAMU 310POBbS;
— MPOBCACHNUC HWHAUBHUAYAJBHBIX KOPPCKIMOHHBIX KOHCyJIBTaL[I/Iﬁ JJIA MHBAJIHUAOB M JIUII C
OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbS;

— JUId JUIl C OrPaHUYEHUSIMHM 1O CIyXy Ui OOJerdeHuss yCBOEHHUs MaTepuaja
peaycMaTpUBaeTCs MaKCUMaJIbHO BO3MOXKHAS BU3yalln3alysl JIGKLMOHHOTO Kypca, B TOM YHUCIIe
IIMPOKOE  WCHOJB30BAHME  WJUIIOCTPATUBHOIO  MaTepualla, MYJIbTUMEAUNHON  TEXHHKH,
DyOIupoBaHHE OCHOBHBIX MOHATHUH U MOJOXKEHUH Ha claiiaax;



— Ui JUI C OlPaHWYEHUSAMM TI0 3pEHHMI0O NpedycMaTpHBaeTcs  HCHOJIb30BAHUE
KpYIHOMAaCIITaOHBIX HAIJISIIHBIX TOCOOUIA.

6. YuyeOHO-MeTOqUUYECKOE O0ecmedeHHEe CaAMOCTOSITEIbHON PadoThI CTYIEHTOB.
OneHoYHbIE CpeACTBA JUISA TEKYIIero KOHTPOJISI YCIEeBAeMOCTH, MPOMEKYTOYHOH
aTTECTALMH 10 HTOraM OCBOEHHS JUCIHILIHHDI.

Peanuzarust naHHOW yd4eOHOW JMCHUIUIMHBI TMPEAYyCMaTPHUBAET Cleayromme (HOopMbI
OpTraHM3AINH CAMOCTOSTEIIPHON pabOTHI CTYACHTOB:

1) BHeayquTOpHAsl CaMOCTOSATENIbHAs paboTa (MOArOTOBKA K CEMHUHAPCKUM 3aHATHIM U
TECTHUPOBAHUIO, pedepaToB, COCTABICHUE CJIOBApPEH HCIOIL3YEMBIX TEPMHHOB, COCTABIICHUE
TaOIHI] ¥ CXeM OMOJIOTHYECKHUX MPOIIECCOB);

2) ayauTopHas ~ caMoOCTOsiITelbHass  paboTa, KOTOpas  OCYIIECTBIISIETCS  TOJ
HEMOCPEJCTBEHHBIM ~ PYKOBOJCTBOM  MIperojaBareis  (3alojHCHHE  TaONWIl,  aHaIu3

MUKPOCKOIIMYECKUX [IpenapaToB, odopmieHne pEe3yabTaTOB IIPOBEJEHHOTO
MHUKPOCKOIUYECKOT0 aHAJIN3a).
Lenb camocToATeNbHOW pabOTHl CTYACHTOB — HAY4YUTh CTYJACHTa OCMBICICHHO U

CaMOCTOSITENTFHO paboTaTh CHauana ¢ y4eOHBIM MaTepHalioM, 3aTeM C Hay4yHOH HH(OpMaIUei,
3aJI0)KUTh OCHOBBI CaMOOPTaHW3allUd U CaMOBOCIIUTaHUS C TEM, YTOOBI MPUBUTH YMEHHE B
JalbHENIIIeM HelIPEePhIBHO MOBBIIIATH CBOIO KBATH(DUKAIIHIO.

BreayauropHas camocrositenbHas paboTa CTYJIEHTOB MO JHUCHUIUIHHE 3aKII0YacTCsl B
CIIEIyIOILIEM:

1) mnoaroroBka K 3aHATUSIM, UW3Y4YEHHE JUTEpaTyphl (CHHCOK PEKOMEHIYEeMOi
JTUTEepaTyphl IPUBEJACH B pa3zelnie 8 qaHHOW padoueil mporpamMmsl);

2) MOATOTOBKA K TEKYIIEH aTTecTalny;

3) IOArOTOBKA K MPOMEKYTOUHOM aTTeCTaIlHH;

4) moJrOTOBKA M HaMUCaHue pedepaToB (CTYIACHTY MPEIOCTABISACTCS MIPABO CBOOOIHOTO
BBIOOpA TEMBI);

5) MOATrOTOBKA YCTHBIX U MUCHMEHHBIX OTBETOB.

TBopueckass caMmocToATeNbHas paboTa — BBIOJHEHUE WHIUBUAYAJIbHBIX 3a/laHuM,
HaIpaBJIEHHBIX HAa Pa3BUTHUE Y CTYJIEHTOB CAMOCTOSITEILHOCTH W MHUIMATUBBL. OHA BKIIOYACT
pa3paboTKy OMOPHBIX CXEM, OTPAXKAIOIIMUX MNPUHIMIBI OpraHu3alud ¥ (QyHKIHOHUPOBAHUS
MPOKAPUOTUYCCKUX U DYKAPHOTHYECKHX KIETOK. AYJWTOpHAs CaMOCTOsATeIbHas pabdoTa
peanu3yeTcsi Ipyu MPOBEACHUN MTPAKTUYECKUX 3aHIATHI U BO BPEMsI UTEHUS JICKIIUM.

Texkymuii KOHTPOJIb TPOBOAUTCS B XOJ€ MPOBEPKU M OIICHKW BHITIOJIHEHUS 3aJaHUM NSt
CaMOCTOSITETLHOM PabOTHI.

[IpomexyTouHas arrectarus (3a4€T) MPoBOIUTCS B (pOpME YCTHOTO OMPOCa CTYACHTOB
o OuieraM wid B (popMe TeCTUPOBAHUS.

CamocrosiTennbHasi paboTa  CTYACHTOB  TMOJKpEIJIeHa  y4eOHO-METOJMYECKUM U
MH(GOPMAIIMOHHBIM 00€CIIeYeHHEM, BKIIOYAIOIIUM YYEOHUKH, Y4eOHO-METOANYECKUEe MOco0us,
KOHCHEKTHI JIeKIMi, HTEpHET-pECYpCHI.

Jnsg aun ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbs  (CIa0OCHBIIAIINX M Jp.)
TEKYIIMA KOHTPOJb YCIHEBAEMOCTH M TPOMEXKYTOUHAs aTTeCTAIlUsl MOXET IPOBOJUTHCS B
MUCbMEHHOHU (hopMme.

6.1. Bonipochl 111 TEKYHIEro KOHTPOJIst
Tema 1. «Ilpeomem, 3a0auu u ucmopus yumoaozuu. Oowas Mopghonocus Kiemoxy»
1. Knerounass teopuss M.lllnetinena wu T.llIBanHa, ee pasButHe B paboTtax P.Bupxora.
OcCHOBHBIE TIOJIOKEHUS] COBPEMEHHON KJIETOYHOU TEOpHUHU.
2. Knetka — Kak sieMeHTapHas CTPYKTypHas U (QyHKIMOHAIbHAS €IUHMIIA >KUBOTO. JIBa THMa
OpraHM3aliy KJIETOK: MPOKAPHUOTHYECKUM H JOyKApUOTHYECKMUA. WX OTIIMYHTENIbHBIC
O0COOEHHOCTH.
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. CBoiicTBa KIIETKH KakK BHCMCHTapHOﬁ ’)KMBOI CHCTEMBEI: ABTOPCTYJIAOUA, aBTOPCIPOAYKIIUA,

sBosronus. O61mas Mophoorust 3yKapuoTH4eCKON KIETKH.
O6m1ast MOp(hoIOTUS MPOKAPUOTHUECKUX U DYKAPHOTHUECKUX KIIETOK.

Tema 2. «buonocuueckue memopanvly.
Crpykrypa Mogenu cTpoeHHsI MEMOPaH.
Oco0eHHOCTH CTPOCHHSI U CBOMCTBA JIUMTUAOB MEMOpaH.
Tunsl MeMOpaHHBIX OEIKOB.
OyHKIMHU OMOTOTUYECKUX MEMOpaH.
[Mnasmanmemma, ee crpykrypa u ¢yHkuun. CrtpoeHne W (QYHKIUH TJIIMKOKAIMKCA |
KOPTHUKAJIBHOTO CIIOSI.
Tpancnopt BemecTB dyepe3 MeMOpaHy: mnpoctas Auddys3us, obierdeHHas auddysus,
AKTUBHBIN TPAHCIIOPT, PK30- U SHIOLUTO3.

Tema 3. «Cmpykmypa u ghynkyuu a0pa. Xpomamum .

. Ctpyktrypa unTepdaszHoro sapa. SAxepnas obonouka, ee cTpoeHHe U (YyHKIHOHATHHOE

3HaueHue. CTpoeHHE AAEPHBIX MOp. S NEpHBII MaTpHKC.

XUMHYECKHI COCTaB XpoMaTHHA. DyXpOMaTWH W TeTepoxpomMaTuH. VX ¢yHKIHOHATBHOE
3HaueHue. PaKyIbTaTUBHBINA U KOHCTUTYTUBHBIN rerepoxpoMatvt. [10o10Boi XpoMaTHH.
VYpoBuu komnakruzauuu JJTHK. Xumuueckuit coctaB v (yHKIIUU THCTOHOB.

Crpoenue mertagaszHbIx xpomocoM. JuddepeHimpoBka XpoMocoM MO JIHHE: IEHTpoMepa,
BTOPUYHAs MEpeTsKKa, Tenomepa. [lonarue o kapuorure.

. Ctpyktypa 1 ¢yHKUMHU sapeinka. CocTaBHBIE YacTH SApBINIKA: HYKJICOJOHEMA, aMOP(HBIA

MaTpUKC, SAAPBINIKOBLIC I'PAHYJIBI.

Tema 4. « Cmpykmypa u (pyHKYuu opeanoudos Kiemruy.
Bxurouenus. Ix mopdonornyeckne ocoOeHHOCTH U (QYHKIINU.
Pu6ocombl. OcobeHHOCTH CTpOeHHE pUOOCOM MPOKAPUOT U AYKapUOT. XUMHUECKUN COCTaB
pubdocom. Ux pons B 6nocunTe3e 6enka. [lomupudocomsl.
['panynsipHas u arpaHyispHas 3HAOIUIa3MaTU4yecKas CeTh, OCOOEHHOCTH CTPOEHUS U
¢yskunu. Cesa3p JI1C ¢ npyruMu opraHouiaMu KIETKH.
Crpykrypa u GyHKIUH CPEPOCOM.
CtpykTypa 1 GYHKIUU TEPOKCUCOM.
Crpykrypa 1 GyHKIUU BaKyoJeill paCTUTENbHBIX KIETOK.
Crpyktypa u ¢pyHkuuu Anmnapara ['omsaku. Ero cBsi3b ¢ ApyrumMu opraHon1aMH KJIETKH.
CrtpyKTypa, XMMHUYECKUN COCTaB U QYHKIUH JTU30COM.
CtpykTypa 1 QyHKIIMA MUTOXOHAPHUNA. MUTOXOHIPHH KaK MOTyaBTOHOMHbIE OPraHOU/IbI KIICTKH.
Tunel ToracTua. XUMHYECKHH COCTaB, CTPYKTypa B QyHKIUU XjoporutactoB. CTpykTypa U
(YHKIIMU XpOMOIIJIACTOB U JIEUKOIUIACTOB. B3auMOCBS3b 3THX OPraHOUIOB.

. DHIOCUMOMOTHYECKAsT TEOPUS MPOUCXOKIACHUS TIACTH U MUTOXOHIPHI.

Tema 5. «l{umockenem».
[Tutockener. CTpykTypa U PyHKIUH MUKPO(UIAMEHTOB.
Crpykrypa 1 QyHKIUH MUKPOTPYOOUEK.
CtpykTypa 1 GYHKINU TPOMEKYTOYHBIX BOJIOKOH.
LlenTpronu, ux yJabTPacTPyKTypa, peliuKalus, ydacTHe B JelieHue KIeTku. M3MmeHnenue
CTPYKTYpbI IEHTPHOJIEN B X0/1€ KJIETOYHOI'O LIUKJIA.
Crpoenue 1 pyHKIUM pECHUYEK U )KTYTUKOB. VX CBSI3b C IIGHTPUOISIMHU.

Tema 6. «Bocnpouseedenue Kiemoky.
MUTOTHYECKUIA WM KU3HEHHBIM IUKI KIETKH. XapaKTEPUCTUKA U MPOJOJLKUTEIIBHOCTh
nepuoaoB HHTEp(Daswl.
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buonornueckuii cMbpICT MUTO3a. XapaKTEPUCTHKA U MPOIOJDKUTENLHOCTD (Pa3 MUTO3a.
OCOOCHHOCTH aMUTOTHYECKOTO JICNICHHE KIIETKU. XapaKTEepUCTUKA W OMOJOTMYECKHHA CMBICI
amMuTOo3a.

OHJopenpoAyKIHs. XapaKTepUCTUKa U OMOIOrMYECKUN CMBICIT.

Meiios. Tunel meriosa.

Crangun meriosa. Konbroramus, KpOCCHHTOBED, PEIYKIUS YUCTIA XPOMOCOM.

XPpOMOCOMBI THIA «JIAMITOBBIX LIETOK.

buonornyeckuit cMpIca Melo3a.

Tema 7. «Pezynayus knemounoti nponugepayuuy.
. OCHOBHBbIE TUIIBI KJIIETOYHBIX MOMYJISLUMN.
Perymsimust xnetounoit mponudeparmun. CBOWCTBA M pOJb KEHIOHOB W TOJHUICTITUIHBIX
(hakTOpOB pOCTa B PEryJISAINH MPoIlecca Pa3MHOKEHUS KIETOK.
KonTakTHOE TOpMOKEHHUE.
Arnonros.

Tema 8. «uppgheperyuposia xkiemoxy.
. TOTHIIOHEHTHOCTB, ITFOPUTIOTEHTHOCTb.
CymHocTh nporiecca auddepeHupoBku kietok. Teopus auddepeHnnanbHOR aKTUBHOCTH
TCHOB.
Omnertsl Jl.I'epiona o nepecanke saep y ampuouii.
CoBpeMeHHbIe TPOOIIEMBI KIIOHUPOBAHUS OPTaHU3MOB.
. OCHOBHbBIE THITBI KJICTOYHBIX HOIYJISIHH.

Tema 9. «Ilpobrema cmapenust Kiemoky.
buonorndeckoe 3HaYeHNE M OCOOCHHOCTH CTAPECHUS KIICTKH.
JInmut Xeldamka.
I'eneTrueckue 3a00neBanms, 00yCIOBIMBAIOININE TPESKICBPEMEHHOE CTAPEHHE KIIETOK.
Temomepbl Kak «OHMOJNOTHYECKHE YAChl», OTMEPSAIONINE TMPOJOKUTEIBHOCTh JKU3HH
opraHu3ma.
Mopdonoruueckrne 0COOEHHOCTH CTAPEIOIINUX KIETOK.
[TpyurHBI 1 MEXaHU3MBI KJICTOYHOTO CTapCHUS.

6.2. Bonnpochl (TecThl) 1151 KOHTPOJIBHBIX padoT
KonTpoannas padora Nel.
3aoanue 1. U3 npednoicennvlx sapuanmos evlbepume npasuibHulll Omeemn.
. I3 mepeunciieHHbIX HIDKE TIPU3HAKOB OAMHAKOBBIMU JIJIsI POKAPUOT U DYKAPUOT SIBIISIFOTCS:
a) CTPYKTypa KJIETOUYHBIX MEMOpaH
0) pazmepsl pudbocom
B) MPUCYTCTBUE B KJIETKAX ITa3MHU/T
I') CHOCOOHOCTH K CYIIECTBOBAHHIO B aHA3POOHBIX YCIOBUIX
. K omHOMEeMOpaHHBIM OpraHesuiaM KJIETKH OTHOCSTCS:
a) KJIETOYHBIN LIEHTP, KOMIUJIeKC [ oJb Kk
0) MUTOXOHJIPUH, SHIOTIIIA3MAaTUYECKasl CETh
B) KoMIUIeKC [ 0Nb/IKY, SHAOMIa3MaTHYECKas! CETh, JTM30COMBI
') puOOCOMBI, IIACTUABI, KOMIUIEKC [ oMb HkH
. B coctaB Ouonornyeckux MeMOpaH BXOJIAT:
a) hochommuapl, X0JIeCTEPOIT, TIIMKOIUITH B, OCITKH
0) dhocdomunuabl, LemI0I03a, OeTKN
B) TOJIBKO O€JKU
T') TOIBKO (HOCHOTUITHIBI
. Obneruennas nud¢ys3us BemecTB yepe3 MeMOPaHbI OCYIIECTBIISCTCS:
a) MPOTUB TPaJUeHTa KOHIIEHTPAIIUU



0) yepe3 OMIUMUIHBIN CION M MIOHHBIC KaHAJIbI
B) C IOMOIIBIO OETKOB-TIEPEHOCUUKOB
1) C IOMOIIIbIO HHTErpajgbHOro Oenka AT®dazbr
5. B cocTaB aapa BXOJST CIAEIYIOIHE KOMITIOHEHTHI:
a) pIIeMeHTapHasi MeMOpaHa, XPOMOCOMBI, MUTOXOH IPUH
0) AByxMeMOpaHHasi 000J104YKa, pUOOCOMBI, TIIIACTU B
B) IByXMeMOpaHHast 000JI0YKa, XPOMOCOMBI, HyKJICOIIJIa3Ma, SIPBIIIKO
T) SIAPBINIKO, HyKJICOTIa3Ma, HI0TUIa3MaTHYeCKast CETh, XPOMOCOMBI
6. OyHKIIMU XPOMOCOM:
a) OTBEYAIOT 3a CUHTE3 JINTIH/IOB;
0) OCYIIECTBIISIIOT CHUHTE3 OelKa
B) OCYIIECTBIISIOT JOTOCUHTE3
T) SBJISIIOTCS. HOCUTETISIMUA HACIISICTBEHHON MH(pOopMaIuu
7. B cocTaB HyKJIEOCOMBI BXOAST TUCTOHBI CIIEIYIOIINX KJIACCOB:
a) H1, HzA, HzB, H3, H4, 6) HzA, HZB, H3, H4
B) Hl, HzA, HzB, H3, F) Hl, H3, H4
8. B coctaB pubocom BXOJISAT:
a) memOpansbl, PHK; 6) 6enxu, pPHK
B) munuael, TPHK; ) 6enxu, MPHK
9. DHpoMIa3MaTHIecKas CETh MPEICTABIIAECT COOOM:
a) OTpaHUYCHHYIO OJIMHAPHON MeMOpaHO! BaKyOIlb
0) CKOILJIEHNE TUIIAKOUIOB
B) CHCTEMY CBSI3aHHBIX MKy COOOI Pa3BETBICHHBIX KAaHAIBIIEB U IIUCTEPH
I') CJI0HO OPTraHU30BAHHYIO CUCTEMY MUKPOTYOOUYEeK M MUKPO(DUIAMEHTOB
10. KpynHoil opraHe/miod pacTUTENbHOM KJIETKHM, 3allOJIHEHHOW BOJHBIM
OpPTraHUYECKUX M HEOPTAHWYECKHUX BEIECTB, SBIISICTCS:
a) chepocoma; 0) BaKyoJIb
B) MUTOXOHJPHS; T) IJIacTHIA
11. JIuzocomsl:
a) o0pa3yroTcs U3 MEMOPaH SHIOTIA3MATHIECKOM CETH
0) OTIIOYKOBBIBAIOTCA OT LIUCTEPH amnmnapara [ onbmku
B) COOMpPAIOTCs M3 OCIKOB ¥ HYKJICMHOBBIX KUCIIOT
T') OTIIOYKOBBIBAOTCSI OT MUTOXOHIPUI

pacTBOpOM

12. Kakue cTpyKTypHbIE KOMIIOHEHTHI XJIOPOILIACTOB 00ECIeYMBAIOT CBETOBYIO a3y poTocunTe3a?

a) pubOCOMBI

0) Hapy>kHast MEMOpaHa XJI0pOoTUIacTa
B) CTpOMa IJIaCTU

') MeMOpaHbl TUIAKOUIOB

3aoanue 2. U3 npednodcentvix 6apuaHmos goloepume HeCKOIbKO NPABUTbHBIX OMEENOs.

1. JIns 9yKapuOTHYECKHUX KJIETOK XapaKTEpHO Clelyrolee:
a) ohopmieHHOE SIIPO
0) HyKJIeoua
B) pubocoMBI ¢ KoapduueHToM ceaumenTanuu 70S
r) pubocomsl ¢ ko3 duuuenTom cegumentauu 80S
1) HATMIAE MUTOXOHIPUN
€) HaJIM4Ke TUIACTHU]]

X) (popMHpOBaHHE CIOKHOTO MUTOTHYECKOTO amrapaTa Mpu JAeJIEeHUH KIETKU

3) HE CIOCOOHOCTH MEPEIBUTATHCS C ITIOMOIIBIO IICEBAONO UM
2. Snpeiko:

a) sBiseTcss MecToM cuHTe3a NPHK

0) sBisieTcst MmectoM cuHTe3a TPHK
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B) siBJsieTca MecToM cuHTe3a pPHK

r) hopMupyercs B paifloHe BTOPUUHOM MEPETSHKKH XPOMOCOM
1) hopMHUpyeTcs B pailoHE LIEHTPOMEPBI XPOMOCOM

€) pacrojiaraeTcs B UTOILIA3Me

) pacrojaraercs B Kapuoiumpe

. B cocTaB niuTockeneTa BXOIAT:

a) IPOMEKyTOUHBIE BOJIOKHA; 0) MeMOpaHbI
B) MUKpO(DUIaMEHTBI ') MUKpOTPYOOUKH
1) MUKPOCOMBI €) 1ECMOCOMBI

3aoanue 3. Yrascume, kaxue uz cieoyrouux ymeepircoeHull npaguibHule, d Kakue Hem.

M. IlneiineH mnepBbIM BbICKa3aj IMpPEAINOJIOKEHHE, YTO HOBBIE KIETKH 00pa3yroTcs B
pe3yibTaTe AEJICHUs MATEPUHCKON KIIETKHU.
B cocrase /JIHK sykapuoT npeo6manaroT a30TUCThIC OCHOBAHUS IIUTO3WH U TYaHHH.
bununuanelii ciaoit MeMOpaH 00pa3oBaH INIMKOMPOTEHIaMHU.
JlunuaeIil OUCI0 — OCHOBHOM KOMIIOHEHT BCEX KJIETOYHBIX MEMOpaH.
Yepes Mopsl B A1€pHOM 000JI0UKE OCYIIECTBIISCTCS TPAHCIIOPT pUOOCOMANIBHBIX CYyObEAMHUI]
u PHK.
Kuneroxop mpencrasisier co0oil cnenupuyeckoe oOpazoBaHME B pailoOHE NEPBUYHOM
MEPETHKKU XPOMOCOM, K KOTOPOMY BO BpeMS JI€J€HMs KJIETKU KPEMsTCs MUKPOTPYOOUKH
aXpOMaTUHOBOT'O BEPETECHA.
['McToHBI — 3TO GENTKM OTHOCUTEIBHO HEOOJBIIOr0 pa3Mepa, HECYIIHe MHOTO MOJIOKUTEIBHO
3apsDKEHHBIX aMUHOKHUCIOT. I1070KHMTENbHBIM 3apsiyl CIOCOOCTBYET TOMY, YTO TMCTOHBI
TecHO cBa3bIBatoTcA ¢ JIHK He3aBHCHMO OT €€ HyKJIEOTHAHOIO COCTaBa.
MemOpaHbl ~ 9HAOIUIA3MATHUECKOW  CeTHM  JeNAT  KJIeTKy Ha  (YHKUMOHAIBHO
CHEIUATU3UPOBAHHbBIE KOMIAPTMEHTBHI.
@arouTo3 — 3TO NPOIIECC NepeBaprUBaHUs TU30COMOM YacTel COOCTBEHHOM KIIETKH.

. AKCoHEeMa peCHHYEK U KI'YTHKOB COCTOUT U3 JEBSATU TPUILUIETOB MUKPOTPYOOUEK.

3aoanue 4. 3anornume nponycKku 8 ciedyIouux YmeepuHcOeHusx.
Tum  k7IETOYHOW  OpraHW3alud,  XapaKTePU3YIOUIUICS  OTCYTCTBHEM  CTPYKTYPHO
0(OPMIICHHOTO SI7Jpa Ha3bIBACTCS
XPpOMOCOMBI, COCTOSIIIINE U3 JTHHEHHBIX MoneKyn JHK, Gorateix AT-mapamu, XxapakTepHbI
TUTS KIICTOK.
CymiectByeT Ba OOJIBIINX KJIacca MEMOpPAaHHBIX TPAHCIIOPTHBIX OEIKOB: OENKU- ,
KOTOPBIC CHGHI/I(bI/I‘-IeCKI/I CBA3BIBAKOTCA C BE€ICCTBAMU U HU3MCHAKOT CBOIO KOH(i)OpMaHI/HO,
9TOOBI MEPEHECTH ITH BEIECTBA Yepe3 MeMOpaHy; Oenku, obpasyromue B
MeMOpaHe 3aroJHCHHBIC BOJOW IOpPHI, Yepe3 KOTOPHIE OMNPECIICHHBIC BEIIECTBA MOTYT
nepecekaTb MeMOpPaHy 1O AJIEKTPOXUMUIECKOMY TPAJUCHTY.
[locTymiieHne BemEeCTB B KIETKY pEryJMpPYyeTcss JIBYMsS OCHOBHBIMH TPAHCIOPTHBIMH
npoleccamMmu: TPAHCIIOPTOM, HE TPeOYyIOIIMM 3aTpaT »JHEPTUd, U
TPAHCIIOPTOM, TIPU KOTOPOM OTJACIbHBIC PACTBOPCHHBIC BEIIECTBA NPOXOAAT dYepes
MeMOpaHy MPOTUB IPaIUEHTa KOHIIEHTPAIIHH.
VYyactku XpOMOCOM, KOTOPBIEC BO BCEX THIIAX KICTOK W HA MNPOTIAKCHHUUN BCEH JKHU3HU
Opranmusma HAXOMSTCS B CHJIBHO CIHUPATH30BAaHHOM COCTOSTHUH,
HAa3bIBAKOTCSA reTepoXpoOMaTHHOM.

3aoanue 5. [aiime nonnvie u 060CHOBAHHbIE OMBEMbL HA CIEOVIOWUE BONPOCHL:
B sHpomazmatnueckoil cetm Obul OJOKHMpoBaH cuHTe3 OenkoB. Kakum ob6pazom 3To
OTpa3uTCsl Ha Tpolecce O00pa3oBaHUs MEPBUYHBIX JM30COM B JaHHOM kieTke? Kakoe
BJIMSIHUE 3TO OKaXXET Ha padoTy y)Ke CYLIECTBYIOIIUX B KIETKE JTU30COM?



2. K KakuM 1OCIEACTBHUS MOXKET NPUBECTH BO3HUKHOBEHUE MYTallMM T'€HA, KOJUPYIOLIETO
CTpYKTYypy pudbocomuoi PHK?

3. B pesynbrare HapyleHus Mpolecca pacXxoKICHHUs XpOMOCOM BO BpeMsl JEJIEHUS OJHA W3
JIOYEPHUX KIIETOK HE MOJy4Ynsga CIOYTHHYHOM XPOMOCOMBI. UTO NpPOM3OMIET C JaHHOU
KJIETKOU?

KonTtposbnasi paora Ne2
3aoanue 1. M3 npednodcenHbIX 6apuanmos vibepume npasuibHulll Omeen.
1. Yto Takoe KICTOYHBIHN, MIN KU3HCHHBIM, ITUKIT KISTKH?

a) )KU3Hb KJIETKU B IIEPUOJI €€ JeICHU

0) >KU3HB KJIETKHU OT JAEJICHHUS IO CIASTYIOMIETO JACICHUS WU 10 CMEPTH

B) ’KU3Hb KJIIETKU B NIEPHOJ HHTEp(a3bl

2. B kakoit w3 (a3 MHUTO3a TPOUCXOAUT YTOJIIEHUE (CIHUpaTU3aKsI) XPOMOCOM,

UCYe3aeT SAPBIIIKO, paclagaeTcs sJepHas 000JI0YKa, pacXoAATcs K MOJIOcaM IEHTPHOIH H

Ha4yMHaeTcsi pOpMUpPOBaHUE BepeTeHa JICICHUS?

a) aHacdase; 0) Tenocdase

B) nipodase; r) meradase

3. B npodaze MuTO3a MPOUCXOIAT CIAETYIOIIUE COOBITHS:

a) yneoenue JIHK u cunTe3 6enkoB TyOyIWHOB JJI BEpETCHA JIEJICHUS KIETKH

0) KOHBIOTAIMsI TOMOJIOTHYHBIX XPOMOCOM U KPOCCHHTOBEP

B) KOHJIEHCAIUS] XpOMATHHA U pa3pylIeHUe siiepHONH 000I0UKI

r) 00pa3oBaHKE MEPErOPOAKH MEXKITY TOUYSPHUMH KIICTKAMH

4. KoHploraiusi ToMOJIOTHYHBIX XpPOMOCOM HauHWHAETCS B!
a) IenToTeHe; 0) 3UroTeHe
B) MaXUTEHE; T) AUIJIOTEHE
5. O0Opa3oBaHue XPOMOCOM THIIA «JIAMITOBBIX IIETOK» HAa0I0JaeTCs B!
a) IeTToTeHe; 0) 3UTOTEHE,
B) MaXUTEHE;  T) JIUIJIOTEHE
6. ['MranTU3M NOJUTEHHBIX XPOMOCOM OOYCIIOBIIEH CIEAYIOIIUMU TPUYUHAMMU:

a) OOJIBIIMM KOJIMYECTBOM TMCTOHOB, BXOJSIINX B COCTaB XpOMaTHHA

6) mHOTOKpaTHOM perunkanueit JJHK 6e3 nocienytomiero pacxoxaeHus XpoMaTh

B) BBICOKOH CTENEHBIO KOHJEHCALIUHA XpOMaTHHA

r) OOJBIIMM KOJIMYECTBOM ITypPHHOBBIX OCHOBaHuU# B coctaBe JJHK

7. Iporecc knerounoit nuddepeHIMpoBKH 00eCcTIeYNBACTCS:

a) yTpaToil YaCTH TCHOB

0) n30upaTenbHON aKTUBHOCTHIO T€HOB

B) GYHKIIMOHHPOBAHUEM BCETO FeHOMA

r) ynsoenueM kosnndectsa JJHK B kietke

8. Kakue u3 Huke mnepeuncaeHHbIX MOJO0KEHUH BKIIOYaeT Teopus auddepeHuanbHon

AKTUBHOCTU F€HOB?

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

0) HOBBIE KJIETKHU OOPA3yIOTCs IMyTeM JEJICHUS MAaTEPUHCKON KIETKU

B) MHAKTHBAIUS TEHOB SIBJISIETCS 0OPATUMBIM ITPOILIECCOM

I') B pa3HbIX THUIAX KJIETOK MHOT'OKJIETOYHOTO OpraHn3Ma (yHKIIMOHUPYIOT Pa3HbIE TeHbI

1) BCE )KHBOE UMEET KJIETOYHOE CTPOCHUE

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

a) HAKOIIJICHHEM B HUX CBOOOHBIX PaMKaloB

6) nakoruienueM B JIHK paznuunbix myTanmii

B) U30BITKOM O€JiKa B pe3yJIbTare JAJIUTEIbHOTO CYIIECTBOBAHUS KIETKU

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



3aoanue 2. Yxasxcume, kaxue uz cneoyouux ymeepicoeHull npaguibtbvle, a Kakue — Hem.
AMUTO3 — OMH U3 OBICTPBIX U PKOHOMHUYHBIX CIIOCOOOB YBEJIWYEHMS] CUHTETUYECKOU

AKTHUBHOCTH KJICTOK.

2.
3.

Mei103 3T0 OCHOBHOM cIOCO0 JI€IE€HUs TPOKAPUOTUYECKUX KIIETOK.
IIporiecc cTaHOBIEHHUS CTPYKTYpHOM U (DYHKIMOHAJIBHOW CHELUATU3alUH  KJIETOK

Ha3bIBaeTCs UG HEpEHITIPOBKON.

3adanue 3. 3anornume nponycku 8 ciedyIouux YmeepicOeHusx.
daza KJIETOYHOIO IMKJIa, B X0/1€ KoTopoi npoucxoaut perutukarusa JIHK, naspiBaercs

2.

MHUTO3a HAYHUHACTCA C BHC3AIIHOTO pas3aCICHUA BCCX XPOMOCOM Ha

CCCTPUHCKUC XPpOMATUIBI.

3.

Ha naganpHBIC 3Tamax Pa3sBUTHA OpraHM3sMa BEAYLIYIO pOJIb B OIPEACTICHUU Cy,I[B6BI

KJIETOK, HampaBJeHus UX Aup HepeHIIupoBKN UTPat0T 0coObIe OEIKU U CBSI3aHHBIE ¢ OelIKamMu

nPHK, koTopbie Ha3bIBaAIOTCS

4.

9]

—

10.

11.

12.
13.

14.

15.

16.

17.
18.
19.
20.
21.
22.
23.

3anporpaMMHUpPOBaHHAS] CMEPTH KJIIETOK Ha3bIBACTCS
[IpenenbHO BO3MOYKHOE YHUCIIO KIETOYHBIX JEICHUN Ha3bIBACTCs
6.3. Boripoch! 111 NPOMEKYTOYHOT0 KOHTPOJIS
uronorus kak Hayka. [Ipenmer u 3a1aun LUTOJIOTHH, €€ CBS3b C APYTHMMHU HAyKaMU.
Kpatkas uctopurs pa3BUTHS IUTOJIOTHH.
Knerounass teopuss M.Ilneiinena u T.IlIBanHa, ee pa3Butue B paborax P.Bupxosa. OcHoBHBIE
MOJIOXKEHUS] COBPEMEHHON KJIETOYHOM TEOpHH.
Knerka — kak »neMeHTapHas CTPYKTypHas M (QYHKUMOH&JIbHas eAWHHLA >XuBoro. J[Ba Ttuma
OpraHM3aliy KIETOK: MPOKAPHOTUYECKUI M SYKApHOTHUESCKUA. VX OTIIMYMTeIbHBIE 0COOSHHOCTH.
CBoiicTBa KJIETKM KaK OJJIEMEHTapHOW JKMBOM CHCTEMBI: aBTOPETYJISILMsA, AaBTOPENPOIYKIHA,
sBomrorus. O0mas Mop(oIoTus 3YKapHOTHIESCKON KITCTKH.
DU3NKO-XMMHYECKUE CBONCTBA LIUTOIIIA3MBL
Crpykrypa u ¢yHkuuu Ouonormdeckux MemOpaH. Mogenu crpoeHusi memOpad. OcoOeHHOCTH
CTPOEHHS M CBOICTBA TUMMUIOB MeMOpaH. THIbl MeMOpaHHBIX OEIKOB.
[Tnazmanemma, ee cTpykrypa u pyakmun. CtpoeHre W (GyHKIIUNA TIUKOKAIHKCA U KOPTHKAIBHOTO
cIiosl.
Tpancropt BemiecTB 4epe3 MeMOpany: npocrast auddysus, obierdenHas auddysus, aKTHBHBIA
TPAHCIOPT, 3K30- U SHIOLUTO3.
SAnpo. Ponb simpa B sxxu3Hu kinetkn. CTpykTypa uHTepdasHoro sapa. SAnepHas o0onouka, ee CTpoeHue
U QyHKIMOHaNIbHOE 3HaueHue. CTpoeHue saepHBIX TOp.
XUMHUYECKHN COCTAaB XpoMaTuHA. DYyXpOMaTHH U rerepoxpomMaruH. VX ¢yHKIMOHAIBHOE 3HAYCHUE.
@akynbTaTUBHBIA U KOHCTUTYTUBHBII rerepoxpoMaTuH. [1ogoBoi xpoMaTuH.
VYposuu kommnaktuzauuu JHK. Xumuyeckuii coctaB U pyHKIIHMU THCTOHOB.
Crpoenne wmertadaszHblx XxpomocoM. JuddepeHIHpoBKa XpoMOCOM [0 JJHMHE: LEHTpoMepa,
BTOpHYHAs EPETSIKKA, TesioMepa. IloHsTre o kapuorure.
Crpykrypa u pyskmmn sapeimka. CocTaBHBIC YaCTH SAPHIIIKA: HyKICOJOHEMa, aMOPGhHBI MaTPUKC,
SIIPBIIKOBBIE TPAHYJIBL.
Pubocombl. OcobeHHOCTH CcTpoeHHEe PpUOOCOM TPOKAPHOT M 3JYKApHUOT. XHMHUYECKHH COCTaB
pudocoMm. Mx posb B 6rocunTtese Oeika. [loaupnoocomel.
I'panynsipHass W arpaHylisipHass dHIOIUIa3MaTHYECKasl CETh, OCOOCHHOCTH CTPOCHUS W (YHKIUH.
Cas3p OIIC ¢ gpyrumMu opraHouIaMH KIIETKH.
Crpykrypa u QyHKIIMH chepocoMm.
CtpykTypa U QyHKIIHU TIEPOKCHUCOM.
CtpykTypa ¥ QyHKIHHN BaKyOJIeH paCTUTENbHBIX KIETOK.
Crpykrypa u Qpyskimu Amnmapara ['onpmxn. ETo cBS3b ¢ qpyruMu opraHonaMu KIETKH.
CTpyKTypa, XUMHYECKHHA COCTAB ¥ (PYHKITUH JTN30COM.
Crpykrypa ¥ GYHKIMH MATOXOHAPUI. MHUTOXOHAPUH KaK MOTyaBTOHOMHBIE OPraHOM bl KIIETKH.
Tumnbl mnactua. XUMMHUYECKHHA COCTaB, CTPYKTypa U QpyHKIMHU xyoporutactoB. CTpyKTypa v GyHKINH
XPOMOIUIACTOB U JIEHKOILIACTOB. B3auMOCBS3b 3TUX OPraHOUIOB.




24.
25.

26.

27.
28.

29.
30.
31.
32.
33.

34.
35.

36.

OHA0CUMONOTHYECKAsT TEOPUS TPOUCXOKACHHS TUTACTH] U MUTOXOHPHH.

Hurtockener. CrpykTypa u (yHKIMH MHUKPO(DHUIAMEHTOB, MHUKPOTPYOOYEK H TPOMEKYTOYHBIX
BOJIOKOH.

LenTpuonu, ux ynpTpacTpyKTypa, perIMKaius, ydacTue B JiefieHue KIeTKH. Vi3MeHeHne CTpyKTyphl
LEHTPHUOJIEH B X0/1€ KIETOUYHOTO LIUKJIA.

Crpoenne 1 (yHKIIMH PECHUYEK H KTYTHKOB. VX CBSA3H C IEHTPHOISIMH.

MuUTtoTuueckuil WM KU3HEHHBIM UK KIETKU. XapaKTEPUCTUKA U MPOJOJDKUTENBHOCTh MEPUOIO0B
uHTEpPAa3HI.

Bronoruueckuii cMpIc MUTO3a. XapaKTEPUCTHKA U MPOAOIDKUTEIBHOCTE (a3 MUTO3a.

Oco0eHHOCTH aMUTOTHYECKOTO JICTICHHE KIICTKH. XapaKTepUCTHKA M OHOJIOTIYECKUA CMBICIT aMHTO34.
DHIopenpoayKIus. XapaKTepPUCTHKA U OHOJIOTUIECKUI CMBICII.

Meiio3. Ctaguu Merio3za. Konbroranus, KpOCCUHIOBEP, PEAYKLHS YUCIa XpOMOCcOM. buonoruueckuit
CMBICIT MeH03a.

CymHocTh mporecca auddepeHiupoBku kinetok. Teopus auddepeHnmnanb-HON aKTUBHOCTH TEHOB.
Omertel [1.I'epnona no nepecaake siaep y aMmpuouii.

OCHOBHBIE TUTIBI KJIETOYHBIX TOITYJISIHI.

Perymsamms xinerounoit nponudepanun. CBOWCTBA W PO KEUJIOHOB W TOJUIICTITUAHBIX (haKTOPOB
pocTa B peryisiiuy nporecca pa3sMHOXKEHUS KIETOK. ATIONTO3.

Bronoruueckoe 3HaueHre 1 0COOEHHOCTU CTAPEHUSI KJIETKH.

7. laHHbIe 1J151 yueTa ycneBaeMocTH cTyaeHToB B BAPC.
Ta6mmma 1.1 TaGnua MakCUMaJIBHBIX OAJIJIOB 1O BHJIaM YYEOHOMU JEATEIHbHOCTH.

JlabopatopusielIpakTndeckieCamocTosTensHas|ABToMaTu3npoBanHoe| [lpyrue Busl yueonoi [[Ipomexyrodnas
Cemectp/Jlekunn Uroro
3aHATHUSL 3aHATHUSL pabora TECTHUPOBAHUE JIeSTEIbHOCTH aTTecTanus
3 4 36 0 S 0 35 20 100
IIporpamMmma oueHnBaHuA Y4eOHOI 1esiTeIbHOCTH CTYJAEHTA
3 cemecTp
Jlexnun

[TocemaemMocTh, aKTUBHOCTh, YMEHHUE MPUMEHSTh paHee NOJy4YeHHbIE 3HAHUS, YMEHHE BUJICTb
MEXIIPEeIMETHBIE CBSA3U - om () 0o 4 6annos.

JlabGopatopubie 3ansiTusa — [locemaeMocTs, caMOCTOSITENBHOCTh MPH BBIITOJIHEHUN 3aJIaHHI,
y4acTHe B IUCKYCCHUSIX, aKTUBHOCTh B YCTHOM OIPOCE Ha 3aHATUSAX - om () 0o 36 6annos.
IIpakTHyeckue 3aHATHA — HE IPETYCMOTPEHO

CamocrosiTenbHas padora

[ToaroroBka pedeparos:

MPaBWIbHOE CTPYKTYPUPOBAaHUE, PpACKpPBITHE TEMBbI, M0J100p

COBPEMEHHOW JINTepaTyphbl IO OCBELIAEMOMY BOIIPOCY, YMEHHE 00001IaTh M aHAJIW3UPOBAThH
IpeJicTaBlIeHHbIN MaTepuan — om () 0o 5 6annos

ABTOMATH3HPOBAHHOE TECTHPOBAHME — HE NIPEAYCMOTPEHO

Jpyrue Buabl y4eOHOM 1eATEJIbHOCTH

KontposbHble paboThl: MPaBUIIBHOCTh BBIIIOJHEHUS TECTOBBIX 3alaHuil - om () 0o 35 6annos.
IIpomexyTounas arrectaunus (3a4er) — om 0 do 20 6annos

[TpomesxyTouHas arrectanus B 6¢cemecTpe NPOBOIUTCS B yCTHOU (opMme.

11

-20 0aJ1710B — «3aYTEHOY

0-10 0a/1710B — «HE 3aUTECHOY.

Takum 06pa30M, MakKCUMaJIbHO BO3MOXKHas1 CyMMa 0alIoB 3a Bce BUBI yqe6H0171

NeSITeNIbHOCTU CTyJIeHTa 3a 3 cemecTp no aucuumiinze «l{uronorus» cocrasuser 100 6aminos.

Tabnuna 2.1 Tabnuua nepecyeTa MOTYYEHHOM CTYJEHTOM CyMMbl OajllIOB IO JAUCLUIUIMHE B

OLICHKY (3a4er):

61 — 100 6ayutoB

3a4TCHO»

0 — 60 6ayu1oB

(HC 3a4TCHO»




8. VuyebHo-MeToauueckoe M HH(pOpPMalHOHHOe obecrmevyeHHe HCUMIUIMHBI
«IIuTonorus»

a) JuTeparypa:

1. IOmaxoa O. V. BeeneHue B KIETOYHYIO OHONOTHIO [DEKTPOHHBIH pecypc]. — Capatos: [6. y
u.], 2014. — 88 c. — http://library.sgu.ru, ID=1099. )

2. Ilutonorus [Texcrt] : y4eb. mis CTyISHTOB BBICII. npo¢. oO6pa3zoBaHus, 00yyarOIUXCs 1O
Hanpasjieduto noaroT. "[lemarormyeckoe obpasopanue” npodwis "Buomormsa" / B. A.

Bepeiarusa. - Mocksa : V34, ueHTp "Axanemus ', 2012.- 176 c. %/

cpeacrsa Microsoft Office:

-Microsoft Office Word - TeKCTOBBI# pelaKTOp;

- Microsoft Office Power Point _ mporpaMma IIOArOTOBKH MPE3CHTALMH;

- Microsoft Office Excell - mporpaMma paGoTsI ¢ Tabunamu, rpabukamy, omnucaTeNbHOM
CTAaTUCTUKOM;

CaliThl 3JIEKTPOHHBIX )KYPHAJIOB:

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

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

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

4. Jnementsl. CaliT HOBOCTEH (pyHIaMEHTaBHOM Hayku: hitp:/elementv.rr-r/new

5. Mukpobuonorus.

7. MonekynspHas FeHeTHKa, MUKPOOHOJIOTHsl ¥ BUPYCOJIOT U
https://www.mediasphera.ru/journal/molekulyamaya-genetika-mikrobiologiya—i-virusologiya

JIMIeH3HOHHOE IPOrPaMMHOE obecTiedeH e OGHOBIISETCS 110 MEPe HEOOXOMUMOCTH.



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.

A

[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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