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1. HaumeHnoBaHue TUCHUIIINHBI
[MuTonorus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.03.01 buosorus

HaIpaBJIEHHOCTh JKCIIEPUMEHTAIbHASI OUOIOTHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucumuinHbl LluTosiorus y o0yyaromerocs 10HKHbBI OBITh CPOPMUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

06.03.01 buosorus (HarmpaBIEHHOCTH : DKCIEPUMEHTAIbHAS OMOJIOTHS)

I1K.3 BiiasieTh METOAAMH IIUTOJIOTUUECKHUX, AaHATOMUIECKUX M MOP(OTOTHISCKUX MCCIICIOBAHUMA

ITK.8 neMoHCTpHpOBaTh 3HAHUE COBPEMEHHOTO YUEHHSI O KJIETKE, UMEEeT MPEeCTaBICHNE O MHOT000pa3uu
CTPOCHHUSI KJIIETOK U OPTaHOMI0B



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 06.03.01 buonorus (HanpaBIeHHOCTh: DKCIIEpUMEHTAIbHAsE OMOJIOTH)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 2
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4MHcJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOpPHBIX 14
padoT, 3aHATHIA 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
@opMbI TEKYIIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposibHOE MeponpusTue (1)
[TucemenHOE KOHTPOJIBHOE MeponpusTue (3)
DopMbI IPOMEKYTOUHOM 3auer (2 TpumecTp)
aTTecTaluu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

urosorus.llepBblii cemecTp
Paznea 1. BBenenue. Kiierounas memOpana

Tema 1. BBenenue
[IpeameT u 3agaun nuronoruu. [TonokeHne MUTONIOTHN B cUCcTeMe Omosiornueckux Hayk. Kparkuit
HWCTOPUYECKUN OYEPK PA3BUTHUSI MUPOBOM U OT€UECTBEHHOM 1UTONIOTHH. OTKpbITHE KIeTKU P.I'ykoM B 1665 T.
Pa6ots A. JleBenryka. [ToaroroBka u oopmupoBanue kiaerounoit reopun (5. Ilypkunse, M. Hneiinen, T.
[IBanH, P. BupxoB). Poip oTeuecTBeHHBIX yueHbIX B hopmupoBannu nutonoruu (C.I'. Hapammn, H.K.
Konbuos u ap.). MeToibl u3yueHus KJIETOK (CBETOBast, 3JIEKTPOHHAs, (hII00pECEeHTHAsI MUKPOCKOIIHS;
(bpakMOHUPOBaHKE U KYJITUBUPOBAHUE KIETOK U Ap.). KieTounas Teopus u ee mocTynarsl.

Tema 2. O0muii NJIaH CTPOEHMSI KJIETKH
Knetka — ocHoBa xu3HU. KoHIIENMs CTPYKTYpHOU Opranu3anuu xu3Hu. IIpokapuotsl u sykapuoTsl. Pazmepst
u ¢popma kietok. CummiacTsl 1 CHHIUTHN. OCHOBHBIE Pa3IMYHsI MKy PACTUTEIHLHON M )KUBOTHOW KIIETKOH.
[utomna3zma u ee opraHouipl. MeMOpaHbl — OCHOBHOM CTPOUTEIBHBIN KOMIIOHEHT KJIETOYHBIX OPTaHell.
[Tpuaumn komnapTMeHTanu3anuu. CUMOMOTHYECKasi TUIIOTE3a BOZHUKHOBEHUSI MEMOPAHHBIX CTPYKTYP
KJIETKH.

Tema 3. [lnazmaTudeckasi MeMOpaHa
XUMHAYECKHH COCTaB U MOZCIIN CTPOCHHA IJ1a3MaJICMMBI. OcHOBHEIE MCTOJbI BBIJACIICHUA U NU3YUYCHUSA
KIICTOYHBIX M€M6paH. MOI[GJ'II/I, Ha KOTOPBIX U3Yy4aJIUCh INIa3MaTHYCCKUEC M€M6paHBI. CHGHI/I&J’II/ISI/IpOBaHHBIG
CTPYKTYPHbI KJIETOYHONH MEMOpaHbl: MUKPOBOPCUHKHU, PECHUYKH, KTYTHKU. OCHOBHBIC (DYHKIIUU
1a3MaTHYecKoi MeMOpaHbl. MeXKIIETOUHBIE B3aUMOICHCTBUS (M30IUPYIOLINE, aAre3HOHHBIC U
KOMMYHHKAIITMOHHBIC KOHTaKTBI). Croco0snl BSaHMOHCﬁCTBHH KJICTOK B TKaHAX U np06neMa «Yy3HaBaHU.
O060s104Ka PaCTUTEIBHBIX KJIETOK.

Paznen 2. Opranoubl HUTONIA3ZMbI

Tema 4. O011as XapaKTePUCTUKA, PYHKIIUM U B3aMMOCBA3b 0ITHOMEMOPAHHBIX OPraHOU/I0B
KJIETKHU
I'mankas u mepoxosaras sH01UIa3MaTHdeckas cetb (DI1C). dynkiun I1IC. dakTopsl, 00ycIaBIMBaOIINEC
dbopmupoBanue u pazsutue IIIC. Mopdonorus u cyOMUKpoCcKonuyecKasi Opranusanus anmapart [ 'omabmku.
Xumnueckuit coctan. JIokanuzarus B kietke. OTHOIIEHUE K DHI0IUIa3MaTudeckon cetu. [Ipuniun
¢dbyukuronupoBanus. OyHKIMOHATBHBIE H3MEHEHUS. MopdoIorus U METOIbI BbIICTICHUS TU30coM. M3MeHeHune
JU30COM B Tpolecce PyHKIMOHUPOBaHUs (BUABI 1n30coM). Habop nuieBapuTenbHbIX (PepMEHTOB JIM30COM.
Cs13p mr30coM c anmapatoM ['onbmxu. buonorudeckas poinb au3ocoM. [lepokcrucomsl, chepocoMsl.

Tema 5. Opranouas! - TpaHC(OPMATOPHI IHEPTUH B KJIETKe
Muroxonnpun. PaznooOpasue ¢popMbl i KOTHMYECTBa MUTOXOHIPHIA B pa3HBIX TUIAX KIeToK. OcoOeHHOCTH
CTPOEHHSI 1 XUMUUECKOI'0 COCTaBa MEMOpaH MUTOXOHIpHil. DepMEHTHI, IPUCYIIUE HAPYKHOU U BHYTPEHHEH
MeMOpaHe MUTOXOHpui. JIpixaTenpHble pepMeHTaTUBHBIE KOMILIEKCH. DakTop conpspkeHus,
XMMHUKO-OCMOTHYECKas rumnoresa pocopunuponanus. Muroxonapuanstas JJHK. OcoGennoctu ee
HYKJICOTHIHOTO COCTaBa U CTPYKTYpPHhI, HHGOPMAIIMOHHAsE eMKOCTh. MuTtoxouapuansusie PHK.
XapakTeprucTuKa MUTOXOHIPHAJIBHBIX pUOOCOM U OCOOEHHOCTH CHHTE3a OeiKa B MUTOXOHIpUsxX. [Tnactuas —
OpraHoufibl pactutenbHol kiueTku. Knaccuduxanus miactua. Mopdonorus xioporiactoB. JlamemisipHbie
MeMOpaHbl U THIIAKOU bl [TurMenTs! porocunTesa.

Tema 6. CTpykTypa 1 pyHKIMM HEMeMOPAHHBIX OPraHouI0B KJeTKH. LluTockener KieTkm.
Bxurouenus



Putocoms! 1 monmucomsl. CTpoeHne pub0oCcoM MPOKapUOT B AYKapruoT. PHOOCOMBI KIIETOUHBIX OPTaHOUIOB.
Cunres p-PHK. ®opmupoBanue u coopka cyobeaunu pudocom. Cunres 6enka B kierke. CTpoeHue u
pacrosoXxeHne KJIETOYHOTo LeHTpa B KieTke. Knaccudukarus nutockenera. MukpodunameHTsl. MexaHu3M
MBIIIEYHOTO COKpamieHus. CTpoeHue u poiib MUKpOTpyOouek. [IpomekyTounblie puaaMeHThl. XapakTepucTHKa
BKJIFOUCHHH — HETTOCTOSIHHBIX KOMITOHEHTOB IIUTOILIA3MBbI KJIETKH.

Pa3znen 3. Kiierounoe siipo

Tema 7. KiieTouHoe sigpo
CpaBHHTENbHAS XapaKTEPUCTHUKA OpraHU3allMi T€HETUYECKOro anmapara y npokapuor. CtpoeHue
uHTepdazHoro sapa. SAnepHas odonouka (kapuoreka). Kommieke mopsl. TpaHCHOpT BEIIECTB uepe3 AAepHYIO
0007104Ky. SInepHbIii OenkoBbIi MaTpuke. Mopdoorus sapsiiek. SAapeIkoo0pas3yonme XpoMOCOMBI.
[TonsiTue 06 sIpwIIKOBOM opranmu3aTope. Xapakrepuctuka p-PHK. YibrpacTtpykTypa siapeiiika B MUTO3€.
JlokanbHas peayIuIMKaIys SIpbIIIKOBOTO OpraHu3aTopa B oorenese (amruindukaius). OCHOBHbIE (DYHKINN

spa.

Tema 8. CTpoeHHe 1 YPOBHM KOMIAKTH3ALMU XPOMATHHA
Xumnueckuit coctaB xpomatuna: [IHK u 6enku. [IHK — ocCHOBHOM CTPYKTYpHBI KOMIOHEHT XPOMOCOM.
VYposuu ynakoku HuTH JJHK B Xpomocomax (Hykiieocoma, pubpmiia u ap.). DyHKUIHOHAIbHbIE
1 PepeHIIUPOBKH XPOMOCOMBI 3yKapuOT: XPOMOMEPHI, MEXXPOMOMEPHbIE paliOHBbI, TEIOMEPHI, IEHTPOMEPHI,
9yXpOMAaTHH, reTepoxpoMatuH. LMk cuupanusanuu — Jeclupain3alii U KOHACHCALUY — JEKOHICHCALlUU.
Mopdonorus metadaszHoit xpomocomsl. [ToHsITHE 0O XpOMOHEME, TTOIYXPOMATHIE U XpoMaTuae. Mojaenn
IIPOCTPAHCTBEHHOM OpraHu3aluyd XpoMOCcOM B UHTEp(ha3HOM spe.

Tema 9. llpuHuun GyHKUMOHUPOBAHUA XPoMOcOMbI. [ToHsiTHE 0 KapuoTHIIE
«JlamMmoBbI€e MIETKWY U TOJUTEHHBIE XPOMOCOMBI Kak MO/IeNTb MHTep(ha3HOH XpoMocoMbl. CTpoeHue MeTenb
«JIaMTOBBIX MIETOK». OCOOEHHOCTH CTPOSHUS OTUTEHHBIX XpoMocoM. [Ty dunr — BeipakeHue
g depeHIaTbHON TPAHCKPHUITIIMOHHONW aKTUBHOCTH TEHOB. XapaKTePUCTHKA Ty()OB ¥ MX MOJICIIH.
[TocTostHCTBO YKCcna U OPMBI XPOMOCOM — OCHOBHASI XapaKTEPUCTUKA KapuOTUTA. ["armonaHeii u
TUTIONAHBIN Habopb! XpoMocoM. [TomoBsie xpomocombl. Kapuotun denoseka. [lenBepckas knaccuduxarms.
XpomocoMHbIE O0JIE3HH.

Pa3znen 4. Penpoaykuusi KJieToK

Tema 10. MuTo03 - HenpsiMoe JieJIeHHE KJIETOK
[TonsTHE O KIETOYHBIX LIUKJIAX. XapaKTePUCTUKA IPECUHTETUUECKOT0, CHHTETUYECKOIO U
MIOCTCUHTETHYECKOTO NMepHo0B MHTEepPa3sl. Kpurnueckne nepuo sl KIETOUHBIX IUKIOB. KileToYHbI pocT.
MuTtotrnyeckuil anmnapat. DBOJIIOLMS MUTO3a. XapaKTEPUCTHKA CTaui, ONOJIOTUYECKOE 3HAaU€HUE MUTO3A.
Penponykius monekyn JIHK — ocHoBa penpoaykiun xpomocom. Bpems cunteza JIHK B kiietounoM nukie.
[Tpuauun perumkanuu JJHK. JlokazaTenbecTBo noiaykoHcepBaTUBHOrO MexaHnu3ma perunkanuu JJHK u
xpomocoM. DakTopbl KJIETOYHOTO JesieHus. buosornyeckue puTMbl MUTO3a (CyTOYHAs!, CE30HHAsS U T.1.
MEePUOAUYHOCTH MUTO30B B OPIaHU3ME).

Tema 11. Meii03 Kak 0cO0bIN THII AeJICHUSI
CBs13b Meii03a ¢ MoJI0BBIM mporieccoM. DopmMupoBaHue MOJOBBIX KIETOK. X0 Meiio3a. OcoOeHHOCTH
peruukanuu JIHK B Meiio3e. 3akoHOMEPHOCTH KOHBIOTAIIMH XPOMOCOM, 00pa3oBaHUs OMBAJICHTOB.
CunantonemanbHbIN KoMIieke. Obpa3zoBanue xuasm. Kpoccunrosep. Meiio3 y nonurmiuon1oB. ['ameToreHes y
pacTeHMIA 1 KUBOTHBIX. [ aronHas M quiuionHas ¢aza B pa3BUTHH KHUBBIX cymiecTB. CriepMaToreHes.
Mukpo- u Mmeracnoporenes. Mopdosioruaeckue 1 OMOXUMHUYECKHE OCOOCHHOCTH Pa3BUTHUS raMer.



Tema 12. Kiierounoe crapenue. Bapuantbl rudesin KJIeTOK
Teopun kierounoro crapenus. Ponbs ¢pepmenTta Tenomepasbl B 00eCIeueHUH UMMOPTATU3aiun («0eccMepTus»)
OITYXOJICBBIX KJICTOK. OCHOBHEBIE BAapHUAaHTLBL ru0ean KIJIETOK: HCKPO3 U arloITOo3. MexaHI/I3MBI, cTajguu,
OMOXHMHUYECKHE MapKepbl, Onosioruyeckas poib. CpaBHUTENbHASI XapaKTEepPUCTUKA HEKPO3a U alonTo3a.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Yennos 1O. C. Breaenue B KJI€TOUHYIO OHOJIOTHIO: YICOHHK JJISI CTYACHTOB YHUBEPCUTETOB, 00YJIarOITUXCS
no Hanpasieruio 510600 "buonorus" n 6uonorunueckum cnermanbHOCTIM/FO. C. UeHI10B.-
Mocksa:AnpsaC,2015, ISBN 978-5-91872-080-6.-4931.-bubauorp.: c. 487

2. Jlenuenko, E. M. Llutonorusi, rucToyiorust 1 SMOPHOJIOTrUs : y4eOHUK /IS akaJleMHUecKoro OakanaBpuara /
E. M. Jlenuenko. — 2-e u3., ucnp. u gon. — Mocksa : M3narensctBo HOpaiit, 2019. — 355 c¢. — (bakanasp.
Axanemuyeckuit kypc). — ISBN 978-5-534-08185-5. — Texkct : anextponnsiii // OBC FOpaiit [caiit].
https://www.urait.ru/bcode/437811

JlonmosiHUTEIBHAS

1. Yennos 0. C. Bpenenue B KJI€TOUHYIO OHOJIOTHIO: Y4EOHHK JUIsl CTYICHTOB YHUBEPCUTETOB, 00YUaIOLINXCS
no Hanpasienuto 510600 "buonorus" u 6uonornyeckum cnenuanbHocTIM/O. C. YeHoB.-
MockBa: Akanemknura,2004, ISBN 5-94628-105-4.-495.-bubnuorp.: c. 487

2. Bepemaruna B. A. OcHOBBI 00111€#1 IUTOJIOTHH: y4eOHOE TTOCOOHE ISl CTYAGHTOB BY30B, 00yUaIOMIUXCSI 110
CHEIMAILHOCTH W HampaBieHuio noarotoBku "buomnorus'/B. A. Bepemaruna.-Mocksa: Akanemust,2009, ISBN
978-5-7695-5856-6.-1712.-bubnuorp.: c. 170

3. CtBommunckas, H. C. HHuronorus : yue6nuk / H. C. CtBonmmHaCKas. — Mocksa : [Ipomereit, 2012. — 238 ¢. —
ISBN 978-5-7042-2354-2. — TexkcT : 31eKTpoHHbIHN // DnexTpoHHO-0MbanoreyHas cucrema [PR BOOKS :
[caiit]. http://www.iprbookshop.ru/18637

4. [IpakTUKyM MO IUTOJOTUU:y4yeOHOE TTocoOue I CTYIEHTOB OMOJIOTUYECKUX CIIelMaNnbHOCTEH By30B/B. 1.
I'pebGenmnukoBa [u ap.] ; pen. FO. C. YUenno.-MockBa:M3parensctBo MockoBckoro yHusepeurtera, 1988, ISBN
5-211-00149-4.-2922.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.bionet.nsc.ru/ UuctutyT riutonoruu u renetukn Cubupckoro orneneHuss PAH
tsitologiya.cytspb.rssi.ru XXypunan PAH "[urtonorus"
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

O6pazoBatenbHbIH nporiecce mo auciuiuinae Liurosiorus npeanonaraetT HCIOIb30BaHUE CIIETYIOIIETO
MPOrPaMMHOTO oOecrieueHus: 1 HHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM:
Mpe3eHTAIIMOHHBIC MaTepUabl (CIaibl IO TeMaM JIGKIIMOHHBIX M MPAKTUYECKUX 3aHATUN);
JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbmnoTeunyto cucremy (ObC)
JOCTYI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

[TepeyeHr HEOOXOIUMOTO JTUIIEH3MOHHOTO U (MJIH) CBOOOIHO PACTIPOCTPAHIEMOTO ITPOTrPAMMHOTO
o0ecrieyeHus:

1) opucHbI nakeT NpUIOKEHUH (TEKCTOBBINA IPOLIECCOP, MPOTrpaMMa JUIsl TOATOTOBKH 3JIEKTPOHHBIX
IIpe3eHTalH);

2) nmporpaMmMa JeMOHCTpPAIMH BUACOMATEPUATIOB (TIPOUTPHIBATED);

3) npuiokeHue, NO3BOJISIONIEe MPOCMATPUBATh U BOCTIPOM3BOANUTE MeauakoHTeHT PDF-daiinos;

4) mporpaMMsl JUIs IPOCMOTPA M PeIaKTUPOBAHUS IUPPOBBIX U300paKEeHU;

5) mporpaMMsl AJis IPOCMOTpa U penakThupoBanus DjVu-daiinos.

JlucuuIuinHa He IpeayCcMaTpUBAaeT UCIOJIb30BaHUE CHEIIMATM3MPOBAHHOTO IPOIPAMMHOTO 00ecreueHus

[Tpu ocBoeHMM MaTepHalia U BHIITOJHEHHS 3aJaHHI TT0 JUCIUIUINHE PEKOMEHIYETCsI HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AUCTaHIIMOHHOM paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAWH MOTYT
WCTIOJIb30BAThCS:

cuctema BHIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>KkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIIOB U MPE3CHTALINH, ayJHO- U BUJICOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3aJaHus Uil COBMECTHOM pabOTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM IJIl OCYLIECTBJICHUS
00pa30BaTeJIbHOIO MPOLECcCa M0 JUCUUILIHHE

J1y1st mpoBeieHns JICKIIMOHHBIX 3aHATUH HeoOXoauMa yueOHas ay IMTOpHsi, OCHAIIICHHAs CIICIIUATU3UPOBAHHOMN
MeO0ebI0, JEMOHCTPAIMOHHBIM 000pyI0BaHUEM (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIINM
MPOrPaMMHBIM O0ecTIeueHIEeM, YIeOHO-HATIISTHBIMU TTOCOOHSIME, MEIOBOH (1) WJIK MapKEPHOH TOCKOM.

Jlnst mpoBeieHust 1a00paTOPHBIX 3aHATHN HeoOxonuma gadopaTtopus "JlabopaTopHst TUTOJIOTHU U TEHETUKI
OCHaIIeHHast 1TabopaTopHbIM 00opynoBaHueM . CocTaB 000pyOBaHUS, YIeOHO-HATIISTHBIX TIOCOOHIA,
JI€MOHCTPALIMOHHBIX MaT€pPHUAJIOB, allllapaTHBIX U IPOTPAMMHBIX CPE/ICTB MPEACTABIIECH B MACIOpTe
nabopaToOpHid.

J111g ipoBeIeHUs] MEPONPUATUIN TEKYIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTalluu, He00X0uma
"JlaGopaTopusi IUTOJIOTUN U TCHETHUKI.

Jlist camocTosTeTbHOM paboThl HeoOXxoauMBbI omenieHuss Hayunoi 6ubmmorexku [ITHUY . [Tomemnenus



Hayunoii 6u6mmorexku [I'HUY obGecneunBaroT 1OCTYII K JIOKAJIbHON U TJI00AJIEHON CETSIM.

Jlist poBeieHus TPYIIIOBBIX U HHIUBUAYATLHBIX KOHCYJIbTAMI HE0OX0aMMa yueOHas ay AUTOpUs,
OCHAIIICHHAsI CTICIIHATM3UPOBAHHON MEeOEITbI0, MEJIOBOU (M) MIIM MapKEPHOU JTOCKOM.

[Tomemenust nayunoi 6ubnuorexku [ITHUY mist oGecriedenust caMoCTOSITENIbHON PaboThl 00yUarOIIMXCS:

1. Hayuno-Oubnuorpaduueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHaibHbIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIbHOM U T7100a7IbHON KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTAPHOU JUTEpATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHaTIbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopm.6, aya. 107a. O6opyaoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIbHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoteka ropunuyeckoro axynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C JOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UnranbHbli 3a reorpadudeckoro dakynaprera, Kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C JOCTYIIOM K JIOKaJbHOHM U INT00AIBHOM KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Onepanuonnas cuctema ALT Linux;

Oducnerit maker Libreoffice.

CrpaBouHo-1nipaBoBas cucreMa «Koncynprantliroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

uTos0rUs

I[lnannpyembie pe3yabTaThl 00y4eHHsl MO0 TUCHUILINHE Ui GOPMUPOBAHNUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHUBAHUS

IIK.3

BJaJeTh METOAAMHU NUTOJOIrNICCKUX, AHATOMHUYICCKHUX U MOp(l)OJ]OFl/I‘leCKl/IX HCCJIe0OBAHUMI

Komnerenuus ILitanupyemsie pe3yabTaThbl Kpurepuu oneHuBaHus pe3y1bTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

IIK.3 3HATD coBpemeHHOE yueHHE O HeynosiierBopureJ
BJIaJIETh METOAAMHU KJIETKe, MHOrooOpasue cTpoeHuss | He 3HaeT coBpeMEHHOE y4eHUE O KIIETKE,
LUTOJIOTMYECKHUX, KJIETOK ¥ OPTraHOUI0B JJIst MHOroo0pasue CTpOeHHs KIETOK U OPraHOUIOB
AHATOMMYECKUX U IPOBEICHUS UCCIIEJOBAHUN IS IPOBE/IEHHS UCCIIEJOBaHUH ONOIOrMYEeCKUX
MOP(OJIOrHUECKUX OMOJIOTMYECKHUX CHCTEM U JKUBBIX | CHCTEM M KHMBBIX OOBEKTOB Pa3IMYHbIX
UCCIIEIOBAaHUM 00BEKTOB Pa3IMYHBIX YPOBHEH | ypoBHEH opranmsanuu. He Biageer meronamu

opranuzanuu. BJIAJIETH
METOAAMHU ITUTOJIOTMYCCKUX,
AHATOMUYECKUX U
MOP(}OIOTHUECKUX HCCIEA0BAHNUN

IUTOJIOTHICCKUX, aHATOMUICCKUX U
MOP(OJIIOTHUECKUX UCCIIEIOBAaHUI

YaoBJI€eTBOPUTENBH
YacTUyHO 3HAaET COBPEMEHHOE yUEHHUE O KIIETKE,
MHOT000pa3ue CTPOCHUS KIETOK H OPraHOU OB
JUTSL TIPOBEJICHUS UCCIICAOBAHNN OMOIOTHISCKIX
CUCTEM U )KHBBIX O0BEKTOB Pa3IMUHBIX
ypoBHe# opranm3anuu. He BiameeT merogamu
[IUTOJIOTUICCKUX, aHATOMUIECKUX U
Mop(dororuueckux ucciea0BaHum

Xopoio
3HaeT COBPEMEHHOE YUCHHE O KIIETKE,
MHOT000pa3ue CTPOCHUS KIETOK H OPTraHOU OB
JUTSL IPOBEICHUS UCCIIEAOBAHUN OMOIOTHYECKIX
CUCTEM U )KHBBIX O0BEKTOB Pa3IMUHBIX
ypoBHE# oprannzanuu. YacTUYHO BlIaJeeT
METOJIaMH ITUTOJIOTHYECKHUX, aHATOMHUYECKHUX U
Mop(dororuueckux uccieaoBaHum
OT1iu4HO

3HaeT COBPEMEHHOE YUEeHHUE O KIIETKE,
MHOT000pa3ue CTPOCHUs KIETOK U OpPraHOU OB
JUTS TIPOBENIEHUS UCCIIEAOBAHUN OHOIOTHUYECKUX
CUCTEM U KHUBBIX OOBEKTOB Pa3IMUHBIX
ypoBHe# opranuzanuu. Bnageer metogamu
LUTOJIOTUYECKUX, AaHATOMUYECKUX U
MOp(}oTOrHuecKux UccaeqOoBaHUN




I1K.8

JeMOHCTPUPOBATH 3HAHNE COBPEMEHHOTI0 YUYEeHHS 0 KJIeTKe, MMeeT NMpeacTaBIeHHe 0
MHOT000Pa3NH CTPOECHH KJIETOK U OPTaHOHIO0B

Komnerenmus IlnannpyemMble pe3yJbTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.8 3HATD: crpoenue u GyHKITUN HeynosierBopureJ
JIEMOHCTPHPOBATH CTPYKTYPHBIX KOMIIOHEHTOB He 3Haet ctpoenne u GyHKIIUN CTPYKTYPHBIX

3HaHHE COBPEMEHHOTO
YUCHHS O KIIETKE, UMEET
IpEeCTaBICHHUE O
MHOT000pa3uM CTPOEHUS
KJIETOK U OPTraHOUJIOB

[IUTOTUIa3MBbI - OPTAHOHUJIOB U
LIUTOCKEJIETA; 0OCOOEHHOCTH
PENPOIYKIIMH KJIETOK, CTPOCHHE U
(GYHKIIMH XPOMOCOM.

YMETb: nokas3aTh B3aMMOCBSI3h
MEXy OpraHOUaMHU.

BJIAJJIETD: naBbikamMu
MPUMEHEHUs 3HaHUH B 001acTu
LIUTOJIOTHH B CBOEH
npodeccuoHanbHOM
JEATEIbHOCTH.

KOMITOHEHTOB ITUTOIIa3Mbl - OPTaHOUI0B U
IIUTOCKEIIeTa; 0COOCHHOCTH PENPOAYKIIUU
KJIETOK, CTPOEHHE U PYHKIIMH XPOMOCOM.
HE YMeeT MOoKa3aTh B3aUMOCBSI3b MEXKIY
OpraHouJaMH.
HE BJIaJIeeT HaBbIKAMU MTPUMEHEHUS 3HAHUN B
00JIaCTH IUTOJIOTHH B CBOCH
npoeccuoHaNbHON NeSTENIbHOCTH.
YnoBaerBopuTeabH
YacTtuyHO 3HaeT CTpoeHue U QyHKIUN
CTPYKTYPHBIX KOMIIOHCHTOB IIUTOILIa3MBI -
OpPraHOMJIOB U IIUTOCKEJIETa; 0COOEHHOCTH
PENPOAYKIIMH KIIETOK, CTPOCHUE U (PYHKITHH
XPOMOCOM.
HE YMEeT M0Ka3aTh B3aUMOCBSI3b MEXKIY
OpTraHOUJIaMH.
HE BJIaJICCT HABBIKAMH MTPUMCHECHUS 3HAHU B
001acTH TUTOJIOTUU B CBOCH
npohecCHOHaNBEHOM NeSTEIbHOCTH.
Xopomuro
3HaeT cTpoeHHe U PYHKLIUHU CTPYKTYPHBIX
KOMITOHEHTOB ITUTOIIa3Mbl - OPTAaHOUIOB U
IIUTOCKENIeTa; 0COOCHHOCTH PEMPOAYKIIUU
KJIETOK, CTPOEHHE U PYHKIIMH XPOMOCOM.
yMEeT M0Ka3aTh B3aUMOCBSI3b MEXTY
OpraHouJaMH.
YaCTUYHO BJIaJIC€T HAaBbIKAMU MPUMEHEHUS
3HaHUI B 00JACTH ITUTOJIOTHH B CBOCH
npodeccuoHaNbHOM NeSTENIbHOCTH.
OT1iu4HO
3HaeT cTpoeHue U PyHKINUU CTPYKTYPHBIX
KOMITOHEHTOB I[UTOIIa3Mbl - OPTaHOMI0B U
[UTOCKEJETa; 0COOEHHOCTH PETPOAYKITUU
KJIETOK, CTPOCHUE M (PYHKIIHH XPOMOCOM.
YMEET MOKa3aTh B3aUMOCBSI3b MEXKY
OpTraHOUIAMH.
BJIa/ICeT HABBIKAMU MPUMEHEHUS 3HAHUH B
00J1acTH ITUTOJIOTUU B CBOCH
po(hecCHOHANLHOM e TEIILHOCTH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC

Bupa MmeponpusiTusi NPOMEKYTOYHON aTTeCTALMH : 3a4eT
Cnoco06 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa M0 JUCUUIIMHE B paMKax
MPOMEKYTOUHOM aTTeCTaIlK ONpPEeNsIeTCs Ha OCHOBE 0aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIeproa.
MaxkcumMajbHOe KoJnuecTBo 0amios : 100

KonBepranusi 6a/uU10B B 0TMETKH

«oTianyHo» - ot 81 1o 100
«xopomo» - ot 61 o 80

«YAOBJIETBOPHUTEIBLHO» - OT 45 10 60
«HEYIOBJICTBOPUTEIbHO» / «He3a4TeHOo» MeHee 45 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Tema 1. Benenue
BxoaHoe TeCTHPOBAHHE

3HaHNEe OCHOB OOIIEN IIMTOJIOTHH.

IIK.3

BJIAJIETh METOIaMH
[IUTOJIOTHYECKNX, aHATOMHYCCKHUX
1 MOP(OJIOTHUECKHUX
HCCIIeIOBaHNHN

IIK.8

JIEMOHCTPHUPOBAThH 3HAHUE
COBPEMEHHOI'0 YUYEHUS O KIIETKE,
MMEET NPEACTABICHHUE O
MHOT000pa3uu CTPOEHHUS KJIETOK U
OpraHouI0B

Tema 3. IInazmaTnueckas
MeMOpaHa

IInceMeHHOE KOHTPOJIbHOE
MeponpusiTie

YMeHue BBIAENATh YEPThI CXOJCTBA U
OTJINYUS MEKy PA3HBIMU TUIIAMH KJIETOK.
3HaHue 0COOEHHOCTEN CTPOEHUS U
OCHOBHBIX (DyHKLHUH TUIa3MaTHYECKON
MeMOpaHblI,

IIK.3

BIQACTh METOJaMHU
UTOJIOTHYECCKUX, aHATOMUYECKHX
1 MOP(hOJIIOTUYECKUX
HCCIIeJOBaHUN

IIK.8

JIEMOHCTPHPOBATh 3HAHUE
COBPEMEHHOTO YUEHHS O KIIETKE,
MMeEeT MPEACTaBICHUE O
MHOT000pa3uu CTPOEHUS KJIETOK U
OpraHoOuIOB

Tema 6. CtpykTypa n
(GbyHKIIMT HEMEMOPaHHBIX
OpraHOMJIOB KJIETKH.
[luTockeneT KIeTKH.
Bxitouenus

ITucbMeHHOe KOHTPOJIbHOE
MeponpusiTue

YMmenue YCTaHaBJIMBATb B3aUMOCBS3b
MCXKAY OpraHonjgaMu KJIC€TKH, 3JICMCHTaAMU
OUTOCKECIICTA.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
IK.3 Tema 9. [Ipunuun YMeHue paboTath O CBETOBBIM
BJIAJIETh METOIAMHU (GYHKITMOHUPOBAHHUS MHUKPOCKOIIOM, aHAJIM3UPOBATh Mpenapar u
OHATOJOTUYCCKUX, aHATOMUYCCKHUX | XxpoMOCOMBI. [loHATHE O BBITIOJHATH PUCYHKH B alIbOOM.
1 MOP(hOJIOTUYECKUX KapHUOTHIIE
HCCIIeIOBaHMI IIncbMeHHOE KOHTPOJILHOE
NK.8 MeponpusiTHe

JACMOHCTPpHUPOBATH 3HAHHUE
COBPCMCHHOT'O YYCHHA O KIICTKE,
HUMECT NMPCACTABJICHUC O
MHOFOO6pa3I/II/I CTPOCHUA KIICTOK U

OpraHOMJIOB

ITK.3 Tema 12. Knetounoe 3HaHue cTpoeHue U GyHKUUH spa.
BJIAJICTh METOIAMU ctapenue. BapuanTtel rudenu | YMeHue BbIIEIATh UEPThl CXO/CTBA U
MUTOJIOTMYCCKUX, aHATOMHUYCCKUX | KIIETOK OTJIMYUS MEXKAY TUIIAMHU JCJICHUS KIICTKU.
1 MOP(OITOTHYECKHX HNToroBoe KOHTPOJILHOE 3HaHUE TEOPUHN KIIETOYHOTO CTAPEHHUS U
HHCIEHSGHOBaHHﬁ MeponpusTHe OCHOBHBIX BapHAHTOB THOEIH KIIETOK.

JIEMOHCTPHUPOBAThH 3HAHHE
COBPEMEHHOT'0 YUYEHHUS O KIIETKE,
UMEEeT MpeCTaBICHUE O
MHOT000pa31M CTPOEHHUS KIETOK U
OpPraHoOU/IOB

Cneundukanusa MeponpusTHH TEKylIero KOHTPOJIS

Tema 1. BBenenue

[Ipo10mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENCHUSI MEPOIIPUATHUS: B YaChl CAMOCTOATEILHON PadoThI
MaxkcruMaibHbIi 0aJl1, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0
[IpoxoaHoii 6am: 0

IToxa3aTe i onleHUBAHUS Baaasl

Brinonnenue tectoBbix 3aanuii (15 Bompocos) 15

Tema 3. IlimazmaTndyeckasi MeMOpaHa

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS] MEPOIIPUATHUS: B YaChl CAMOCTOATEILHOM PadoThI
MaxkcuMainbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ann: 9

IToxa3aTeiu onleHUBAHUS Baaasl
Brimonnaenue TecToBbIx 3ananuii (15 3amanmii) 10
BrinonnHeHue 3aqanus ¢ OTKPBITOH (hOpMOit OTBETa 10

Tema 6. CTpykTypa U QyHKUMH HEeMEeMOPAHHBIX OPraHONA0B KJeTKH. LluTockeser kieTku.



Briarouenuns

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 20
ITpoxonnoii 6amt: 9

IToxa3aTen oueHMBaHUA Basiasi
Brinonnenue tectoBbIX 3aanuii (15 3amanuil) 10
Brinonnenue 3ai1anus ¢ oTKpbITON (opMoiil oTBeTa (2 3a1aHus) 10
Tema 9. [IpyHuun GyHKIUOHUPOBaHUA XPOMOCcOMBI. [loHsiTHE 0 KapuoTHIIE
IIpoaomKUTENPHOCTD IPOBEAEHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13
IToxa3zaTenn oneHUBaHUA Bajaasl
3auér o npemnaparam (5 mpenapaTon) 20
Odopmienne anpooma 10
Tema 12. Kiterounoe crapenune. Bapuantbl rudesin KJIeTOK
IIpo0mKUTENBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30
[TpoxomaHoii 6amn: 14
IToxa3zaTenn oneHNBaHUA Baaasl
BrinonHeHNE TECTOBBIX 3aJJaHU ¢ OJTHUM MPAaBWIBHBIM O0TBETOM (40 3amanuii) 20
Brinonnenue 3a1anus ¢ oTKpbITol (hopMoit oTBETa 10




