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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuunnuna «llutonorus» OTHOCUTCS K IUCHUIUIMHAM o0s3arenbHOM vactu brnoka 1.
Huctumumael  (Moxynu) buonorust kineTkd U OMOTEXHOJOTUST Y4eOHOTO TUTaHA OCHOBHOM
npodeccuoHaIbHOM  00pa30BaTeNIbHON MpOrpamMmbl  BBICIIETO OOpa3oBaHHs — IPOrpaMMBI
OakanmaBpuara mo HampapiaeHuto noarotoBku 06.03.01 Bbuomorusi, HampaBieHHOCTH (IPOQUIIB)
oOpa3zoBarenbHON mporpaMmbl «bHO3K0IOTHS», OUHOM (HOpMBI 00yUEHUSI.

JlucumiuinHa omMpaeTcsl Ha Pe3yibTaThl oOyueHus, CHOPMUPOBAHHBIE B paMKaxX Kypca
«boranuka», «3oonorus», «l'ucromorus», «buonormdeckas xumus», «OpraHuueckas XUMHI»,
«Oo6mmas ouonorusy», YueodHas (03HAKOMUTEIbHAS) TPAKTUKA 110 OOTAHUKHU 1 300JIOTHH.

Pe3ynbrarhl M3yuyeHUs NUCUMIUIMHBI SIBJISIOTCS OCHOBOM Uil M3YYEHHUS ITUCHUIUIMH U
MPOXOXKACHUS MPaKTUK: YueOHas (03HAaKOMHUTENbHAsl) MPAaKTHKA MO MOMYJISLUOHHONW T'€HETHUKE,
«Teopun »HBomonmm», «OcHOBBI OumoTexHONOTHHM», «l'eHeTuka», «Mukpobuonorus u
BUpyCOJOTUs», «DU3MO0NIOTUs pacTeHuil», «DU3MONOrus 4YemoBeKa M KUBOTHBIX», «buomorus
pasBUTHS M pa3MHOXeHHs», «['mcronorus», «MomnekynsipHas Ouonorusi», I[IpomsBoacTBeHHAs
MPAKTHKA, MPaKTUKa 10 Npoduito npodeccuoHanbHol aesTenbHocTH, [IpeqaumnnomMnas mpakTHkKa,
B TOM YHCJIC HAYYHO-UCCIIe0BaTeNbCckasi padoTa.

1. Ilepeyenb MJIAHMPYeEMBbIX pe3yJIbTATOB 00yueHHs (00pa3oBaTeJbHBIX Pe3yJbTATOB)
10 JUCLIMIIJIMHE

Heabo ocBoeHus aucuuiuimHbl «Llutonorus» sABnseTCs HU3y4YEHHE CTPYKTYPHO-
(YHKIIMOHAJIBHOW OpraHM3allMM KMBBIX CHCTEM Ha KJIETOYHOM YPOBHE, a TaKK€ MEXaHU3MbI
npoaudepannu, CTapeHust 1 THOeTH KIETKH.

3agaveil OCBOCHHMS JWCIUIUIMHBI SBISETCS (OPMHPOBAHME Yy CTYACHTA LEIOCTHOTO
MpEJICTaBICHUs] 00 OCHOBHBIX STamax CTAaHOBJICHUS COBPEMEHHOW HAyKW IUTOJOTUH (KJIETOUHAs
Ouosnorusi) U €€ CTPYKType, 00 OCHOBHBIX KaT€ropusx, MOHATUSAX M Meroaax. M3yuuts
CTPYKTYPHYIO OpPTaHM3AIMI0 DYKAPUOT, & TAKXKE MOJEKYJIAPHbIE MEXaHU3Mbl (PYHKIIMOHUPOBAHUS,
npoiaudepannu, CTapeHust U TH0eIu KIETKHU.

Komnerenuus u Oo0pa3oBaTte/ibHbIE Pe3YJIbTATHI 1M CHUILTHHBI
UHAUKATOPHI ee (3ranbl popMHUPOBAHMSA TMCUMILINHBI)
JOCTHKEHUS B Teoperuueckui MojaeabHbINH IMpakruyeckuit
JUCHMIITIMHE (3HATB) (ymern) (BJ1aJeTh)

OIIK-2. Cioco6eH mpUMEeHATh MPUHIIUIIBI CTPYKTYPHO-() YHKIIMOHAILHOM OpraHu3aluy,
KCIIOIh30BaTh (PU3NOIOTHYECKUE, ITUTOJIOTHUECKUE, ONOXUMUYECKHEe, OMO(PU3NIECKIE METO b
aHalM3a JUIsl OLEHKU U KOPPEKIIUU COCTOSIHUSI )KUBBIX 00BEKTOB 1 MOHUTOPHHTA CPEIbI UX
oOuTaHUS

OIIK-2.1. IMTounmaer | OP-1 3naetr | OP-7 ymeer | OP-12 BJIajieeT
MPUHIUIBl  CTPYKTYPHO- | TPaIUIIMOHHEIE U | paboTatb C | METOIaMH H3YYEHUS
(GyHKIIMOHATIBLHON COBpPEMEHHBIE METOJIbl | MUKpOIIpenapaTaMy, | )KU3HEAEATEIbHOCTU
OpTaHu3aIH KHBBIX | UCCIICTOBAHHUS B | KOJUICKITHOHHBIM Ha TKaHEBOM,
OpPraHu3MOB COOTBETCTBUU C | MaTepuanamu, KJICTOYHOM,
npoduiem CXeMaMu; CyOKJIETOYHOM "
MOJITOTOBKH; OP-8 YMEET | MOJIEKYJIIPHOM
OP-2 3HaeT OCHOBHBIE | AaHATM3UPOBATH YPOBHSIX;
MIOHATHUS U | COBpeMEHHbIE OP-13 BJIaJICeT
OTIpeIeIICHUS HayYHbIC HaBBIKAaMH  cOopa,
T CLATUTMHBI JOCTHKEHUS B | 00paboTKH, aHaIn3a
npodus; obmactu U CHUCTEMaTH3aIluu
OP-3 3HaeT | 00pa3oBaHUs U | “”HpOpMaLuy, a
MOJIEKYJISIPHBIE npo s TaKXKe  HaBBIKAMH
MEXaHU3MBI MOJITOTOBKH, BbIOOpa METOJIOB U
(YHKIIMOHUPOBAHMS | BBIICIATH U | CPEJICTB  pelleHus




KHUBBIX  CHCTEM
TKaHEBOM,
CyOKJIETOYHOM,
MOJICKYJISIPHOM
YPOBHSIX OpraHU3aluU
OMOJIOTUIECKIX
CHCTEM

OoP-4
COBpPEMEHHBIC
MPOOJIEMBI KJIETOYHOMN
OHoJIoruy,

Ha

3HACT

LIMTOJIOTHH,
TUCTOJIOTHH,
MOJIEKYJISIPHOU
OMOJIOrMH U OMOJIOTUH
pa3BHUTHS u
Pa3MHOXKCHHS,

OP-5 3HAeT
CTPYKTYpPHO-
(GYHKIMOHATIBHYIO
OpraHM3ali0 TKaHEH,
BIUsSHUE  (PAKTOPOB
BHEIIIHEH Cpeapl Ha
(GYHKIMOHATIBHYIO
MOp(}oIOruI0 TKaHEH,
TUCTOICHE3 u
pereHepaIuio;

OP-6 3HAeT
CTPYKTYpHO-
(YHKIIMOHATIBHYIO
OpTaHH3AIHIO

TKaHEBBIX CTPYKTYp B
OHTO- U (pusoreHese;

CHCTEMaTH3UPOBATh
OCHOBHBIC HJECH B
HAYYHBIX  TEKCTax,
pedeparax;
OP-9
BBISIBIISITh
3aKOHOMEPHOCTH
KHU3HEIEATEIIbHOCTH
Ha TKaHEBOM,
KJICTOYHOM,
CyOKJIETOYHOM u
MOJIEKYJISIPHOM
YPOBHSX
OpraHu3aIH
OHOJOTUYECKIX
CHCTEM;

OP-10 yMeeT
CaMOCTOSITEITLHO
WIA C TOMOIIBIO
IpernoaBaTess
copMyIIUpOBaTh
COOCTBEHHYIO
TIO3HIINIO
JIMCKYCCHOHHBIM
BOIIPOCAM,
UMEIOIIIUM
MHPOBO33PEHYECKOE
3Ha4YeHUeE,
nogo0paTh
apTyMEHTBI c
MO3UIIMKA  HAYYHOTO
MHUPOBO33PEHUS,
OTIHPAsACh
aBTOPUTETHBIE
HMCTOYHUKH
UHpOpMaLny;
OP-11 ymeeT
JOTMYECKH  BEpPHO,
apryMEHTHPOBAaHO U
SICHO CTPOUTH
YCTHYIO u
MUCHbMEHHYIO Peub;

yMeeT

110

Ha

3a7a4;

OP-14 BJIaJIcET
METOAaMH u
preMaMu
OIMCaHu4,
UACHTH(DHUKAIIH,
KJ1accuukanuu,
OHMOJIOTHYECKUX
00BEKTOB,
MH(POPMALIMOHHBIX
TEXHOJIOTUN 1A
pelIeHus HAyIHBIX U
PO eCCUOHATBHBIX
CUTYaI[MOHHO-
JIOTUYECKHX 3a/ad4;
OP-15 BJIQICET
HaBBIKAMH PabOTHI U
MIPUMCHCHHUS B
o0pa3oBaTenbHON H
Hay4JHO-
HCCIIEN0BATENLCKOM
JIeSITEIbHOCTH
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH.




2. O0beM [AUCHMILUIMHBI B 3a4eTHBIX €JIMHMIAX C YKa3aHHeM KoJIMYecTBa
aKaJeMH4YeCKHMX YacOB, BBIIEJEHHbBIX HAa KOHTAKTHYKW PpadoTry o0y4yawiuuxcsi ¢
npenogasarejeM (Mo BHJAAM Y4YeOHBIX 3aHATHHA) M HA CaMOCTOAAITEJIbLHYIH padory
00yYarIIMuXCs

< YyeOHbIe 3aHATUA
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3. Conep:kanue JUCHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jiesiaM) ¢ yKazaHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHBbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJUYECMEA AKAOEMUYUECKUX
4acoe u 6U008 y4eOHbIX 3aHAMUIL

KonmuectBo yacos 1o
dhopmam opraHu3anuu
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Monyar 1. BBeaenune B murodoruo. I[lnazmaruveckas | 4 6 6

MeMmOpaHa.

Mertoab! uccnenoBanus. Mctopust MeMOpPaHOJIOTHH.
XKunkocTHO-MO3an4HasE MOJENb  IUIa3MAaTHYeCKOM  MeMOpaHBI.
I'mukoxanukc. Koprekc.

TpancmemOpaHHBINM TpaHCIOPT BeniecTB. JIMIOCOMBI.

Moayas 2. Bakyoasipuasi cucrema kiaerku. Omnopno- | 4 8 8
ABUTATEJIbHBII aNMapaT KJIeTKH.

CrpykTypHO-pyHKUMOHaNbHAs  opranuzamus OIIC, ammapata
[onbmxu — kmaccudukanus.

AnmapaT  BHYTPUKJIETOYHOTO  T€pEBapUBAKHUSA-  JIN30COMBI,
9HJIOCOMBI, TUAPOJIA3HBIC MY3bIPHKH.

ITepoxcucomsl. [Topocomsl. ITpoteacomsl. [TopucTbie miacTHHKU
HuTtockener — O€nKM LUTOCKENETa, JJIEMEHThl IIUTOCKEJIEeTa
(MHUKpO(UIAMEHTHI, MIPOMEKYTOUHBIE MHUKPO(DUITAMEHTHI,
MUKpPOTPYOOUKH) M CTPYKTYpbl KOTOpbIE OHHM OPTraHHU3YIOT
(1eHTpocoMa, KIyTHK).

Moayasb 3. Cuctema dHeproodecnedeHust KJIeTok. Slapo. 6 8 8
Mutoxonapun — Mopdoisorusi, O6uoreHe3, XoHapuoM. DYHKIUHU
MUTOXOHAPUH. DHEpreTHdecKast QyHKITHS.

'eHoM MMTOXOHIpPUH W €ro OTIAWYMS OT TeHOMa sjpa.
MUTOXOHAPUM U cTapeHHe KIEeTKH. I 1 K cTpaTerus B 3BOJIIOLUHU
KHMBBIX OPTaHU3MOB.




Anpo — obmas opranmsanus, QyHKIUU. XpoMaTuH — QYHKIHH U
XUMHUecKas opranusanus, ypoHu komnaktuzauuu J{HK B cocrase
XpOMaTHHA.

Snpeimko.  SnepHblii  6enKOBBIM  MaTpukc. MemOpaHbl  spa,
sIEPHBIN TIOPOBBIN KOMIUIEKC, HYKJIEOIUIa3MaTHYECKUHA TPAHCIIOPT.
Monyab 4. Matpuunble cuHTe3bl. Kilerounass nposmdepauus. | 4 8 7
IIaTosiorus KIeTKH.

MonnekymnsipHass  gormMa  Ouwonoruu. OOmias — xapakTepHUCTHKA
TpaHcKpunuuu, TpaHcasauuu, pemukanuu JHK.  IIponeccunr
MaKpOMOJIEKYJI.

KiieTouHblii 1 MMTOTMYECKMH LUK KJIETKH — JTalbl, PEryJsaLus.
MexaHu3Mbl Iposiuepaui — MUTO3, MEH03, SHIO0PEIPOITYKIIHSL.
CrapeHnue u rubeip KIEeTKH.

HUroro: 18 30 33 27

3.2.Kpamkoe onucanue cooepcanus mem (pazoenoe) OUCyunJIuHbl

MopnyJas 1 Beenenue B nurosnoruso. Ilinazmarudyeckass memOpana.

BBenenne. [Ipenmer knerounoit 6uonoruu. Ilpeamer u 3amaun uuronoruu. OnpeneicHue
nousTus «Knerka». CTaHOBIEHHE OMOJIOTUH KIIETKU KaK Hayku. OCHOBHBIE MOJIOKEHUSI KIIETOYHON
Teopur. MeToabl uccienoBanusi Ouonoruu kieTku. CBeToBass MHUKPOCKOMUSA. MeToasl CBETOBOM
MUKPOCKONUU. DJEKTPOHHAs MHUKPOCKOIHWS — TNPUHLUUI METOJbl, TPAHCMUCCUOHHAs U
CKaHUpYIOIIast MUKPOCKOTIHS. KonTpactupoBanue 00BEKTOB, yIBTPAMHUKPOCKOMUS,
3aMOpakMBaHWE — CKaJibIBaHUE. VIMMYHOTMCTOXMMHYECKHE METOJIbl MCCIEAO0BAaHUN — TMPUHIMI
meroma. Meron aBropamuorpaduu. @iyopecrenius. Mertonq  rubpuamsaium N Situ.
@®pakIIMOHUPOBAHUE KJIETOK U KIETOYHOIO COAEPKMMOro. MeToa KIETOYHBIX KYJBTYD.
[utodoromerpus. Kinerounas unxeHepus. IBOTIOIUS KICTKH.

IlnazmaTnueckas memoOpana. Vcropus memOpanosioruu. Mopaenu TUIa3MaTHYECKUX
MeMOpaH, o0mas XapakTepUCTUKAa M XHMUYECKHE CBONCTBA KHJIKOCTHO-MO3aWYHON MOJENIN
1asMaTHueckol MemOpaHbl. CTpyKTypHasi OCHOBa MeMOpaH: JBOMHON CIIOM JIUMHUIOB M Oerka.
JlarepanbHas MOABUKHOCTh M aCCUMETPUYHOCTh MOJIEKYJ. Pa3nnyHble cBOMCTBa pa3HBIX MeMOpaH.
@YHKIMM T1a3MaTHYeCKO MeMOpaHbl. bappepHo - TpaHcmopTHas poiib. [ IMKOKaNIMKC, KOPTEKC.
TpancmeMOpaHHBIE NEpEeHOC HOHOB M HHU3KOMOJIEKYJSIPDHBIX COEIUHEHHUH. Be3ukynspHblil
TpaHCHoOpT (PHIO0- M IK301MTO3). Crenuduueckuii YHAONNUTO3. PerenTopHas posb miazMaaeMMBbl.
B3auMmoneiicTBue ¢ CUTHaJbHBIMH MOJIEKYJIaMU. MeXKJIETOUHOE y3HaBaHUe. AJre3uBHbIE OEIKU
(CAM- Genku, cell adhesion molecules): kaarepusbl, UMMYHOTJIOOYJIMHOMIOAOOHBIE, CEICKTHHBI,
UHTETPHHBI, OCKK TJIaBHOTO KomIiniekca rucrocoBmectumoctd (MHC — mejor histocompartabiliti
complex). KoHTakTel (CHemualbHbIE MEXKKICTOYHBIC COCIUHEHHS): 3amuparoiiie (IUIOTHBIE),
3asgKOpHUBaoIUe (CUEIUIAoNINe), (OKaIbHbIE, eCMOCOMBI, IIeNeBble, CHHAICHI, IIa3MOAECCMBI.
JIunmocomsl.

Mopnyas 2 BakyouasipHasi cucteMa KJaeTkd. OnoOpHO-IBUraTeIbHbIN aNNAapaT KJIETKH.

Bakyonsipuasgs cucreMa KJETKHM: COCTABJSIIOIIME KOMIIOHEHTbI M (yHKUMH.
['panynsapHblil sHAOIUIA3MaTHUECKU peTukynyM (I'OP): ymbTpacTpykTypa KaHajioB, puOOCOMBI.
bonpmass wm wmamas cyOuactuiia puOocoMbl, GyHKIMH. PubOocoMBl MpPo — W IYKApPHOT.
[Tommpu6ocomel. @ynkuuu ['OP: cunTe3 cnenmduyecknx U1 MeMOpaHHBIX OeIKOB Ha pruOOcomax,
UX cerperamus; ornopHas (yHKIHs, ydacTHe B KJIETOYHOM NMpoHHIaeMocTH. KoTpancMuccHOHHBIN
TpaHcnopT OenkoB. ['mankuit sHa0MIa3MaTndeckuil petukyinym (I'9P): ynpTpacTpykTypa, GyHKIMK
(cMHTE3 IMNUIOB, IMOJIMCAXapuI0B, MeTaboJauvecKas JAe3aKTHUBAlUMs TOKCHHOB MPU IMOMOLIA
depmenta mutoxpom P-450, nenonuposanue nonos Ca). [TopucTsie mIacTUHKY.

Arnmapat ['oap/kM B CBETOBOM M AJIEKTPOHHOM MHKpockone. @yHkunu annapara ['onsmxu:
CeKpeTopHasi, MOTU(UKAIMS U COPTUPOBKA OEITKOB, BHYTPUKJIETOUHBIA TPAHCIIOPT, MOJIEKYJISPHBIE
MeXaHU3Mbl (PYHKIIMOHUPOBaHUSI TpeoOpa3oBaHusl amnmnapara ['01b1ku B MUTOTHYECKOM LIUKJIE.

AnmapaT BHYTPUKJIETOUYHOTO TME€PEBAapUBAHUS - JIM30COMBI - MOP(POOHOXUMHUYECKAs
opranuzanus, kiaccudukaiusa. OcCOOCHHOCTH MOJEKYIIPHOM U PEHEeNTOPHOW OpraHu3aluu



MeMOpaH. OHJIOCOMBI Kak IpPEIU30COMHBI  3Tall  BHYTPUKIETOYHOIO  I€pPEBapUBAHUS.
['eHeTHUeCKUE TM30COMHBIE OOJIEC3HH.

[Tepokcucomel. [Topocomsl. [IpoTeacomsl. [lopucTbie MIaCTUHKH.

IlnTocKeeT — ONMOPHO-ABHraTe/IbHasi CUCTeMa KJeTKH. Tpu cUCTeMbl (HIAMEHTOB:
IPOMEKYTOUHbIE, MHUKPO(QUIAMEHTbI, MHMKPOTPYOOUKH. besiku, MoJeKyasipHble MeXaHU3Mbl
JIBUTATENIbHBIX (DYHKIMI HEMBIIICYHBIX U MBIIICYHBIX KJIETOK. TOHKOE CTPOCHUE MPOMEKYTOUHBIX
(GuiaMeHTOB, MUKpPO(UIAMEHTOB, MHUKpOTpyOouek. ILleHTpbl opraHu3aluu MHKPOTPYOOUEK.
JluHEenHBl U KMHE3UHBI — MOTOPHBIE Oenku. KIeTOYHbIN LIEHTP: TOHKOE CTPOEHUE U XMMHUYECKUI
cocTaB IpeoOpa3oBaHusi B MUTOTHYeCKOM Iukie. PyHkuuu. bazanbHble Tenbla, PeCHUYKH U
KTYTUKH: MOP(O-OMOXMMHUYECKas OpraHu3alus, MOJIEKYJIIPHbIE MEXaHNU3MbI (PYHKIUH.

Mopayas 3 Cucrema 3HeproodecnedeHusi KieTok. Sapo.

Cucrema »JHeproodecneyeHusi KJIeTOK. MwutoxoHapuu: o6Omas  mopdonorus,
YABTPACTPYKTYpHAsi OpraHu3alus, Hapy)XKHas M BHYTPEHHSA MeMOpaHa, MeXMeMOpaHHOe
IPOCTPAHCTBO, MHUTOIJIa3Ma — MAaTpUKC. THIBI OpraHM3aluu XOHJAPUOMA (MUTOXOHAPHAIBHBIN
PETUKYIIYyM) U 3BOJIOLMOHHBIN CMBICT €ro (OPMHUPOBAHUS, MEKMHUTOXOHAPHAIBHBIE KOHTAKTHI
(MMK). buorene3 wnu aBTOpEHnpOAYKIMsS MUTOXOHApuM. ['naBHas GyHKIUS MHUTOXOHAPUN —
cuare3 AT®. I'mukomus. Lukn Kpebca, 6enkoBo-hepMEeHTHBIE KOMIUIEKCHI BIXaTeIbHON LEeNH U
BHYTpEHHEH MeMOpaHbl M (pepMeHTHl OKucauTeabHoro ¢ochopunupoBanus — ATd-cunrerasa,
COMPSDKEHHBIE  IIEMBI0O  TNEepeHoca  AJNeKTpoHOB. Mexanusm  pabotel  komruiekca Il
XemoocMoTHUeCcKasi Teopus MuTuenia o CONpsHKEHUU OKHCIeHUs cyOcTpaToB ¢ cuHTe3oM ATO.
[Tonoxxenus teopun. OKHUCIUTENBHO-BOCCTAaHOBUTENbHAS meTisl. [IpoToHHble Hacochl. CTpoeHue
MUTOIUIa3Mbl (MaTpUKCa) MUTOXOHJAPUN. I'€HOM MHUTOXOHIPHUH M €ro OTJIMYMS OT I'eHOMa sJIpa.
MuToxoHApuM U cTapeHue KiIeTku. I u K cTparerust B 3BOJIIOLMU >KUBBIX OPraHU3MOB U POJ
mutoxoHApuit. AOK. AnonTto3 1 MUTOXOHAPUHU. MUTOXOHApUANIbHbBIE OOJIE3HH.

DyHkuuoHAJBbHAA Mopdosorus sapa. Poinp sapa B KM3HENEATENBHOCTH  KIIETKHU.
SnepHble KOMIIOHEHTBI NPOKAapUOT W OpraHu3alMs sjpa 3yKapUOTHUYECKOM KIETKH (saepHas
000JI0uKa, XpOMATHH, SJIPBILIKK, Kapuolla3Ma M SACpHBIM OEIKOBBIM OCTOB). XpOMaTHMH U
XpOMOCOMBI. XuMHuueckuii cocraB xpomaruHa: JIHK, Genku (rucronsl, HerucroHosie PHK).
['erepoxpomMaTHH U 3yXpoMmaTuH. /[Ba (QyHKIMOHAIBHBIX COCTOSIHUS XPOMOCOMBI: MHTep(da3HOe U
mutoTHUeckoe. OOmas MopQoiaorus MHUTOTHYECKHMX XPOMOCOM, KIacCU(pUKAIMS, XUMHUYECKUN
coctaB. Kapuorun. IIpocrpancrBeHHas Jokanu3anuss xpomocom B sape. JIHK xpomartuna.
YHUKaNbHBIE, YMEPEHHO MOBTOPSIOLIUECS U  BBICOKOIOBTOPSIOIIMECS IOCIENOBATEIbHOCTU
(carrennmutHele) JIHK B kuHeruke peakuuu peHarypauuu (rubpuamsanuu) JIHK, wux
¢ynkunonansHas poss. JJTHK nenTpoMep u TenoMepHbIX y4acTKOB. benku XxpomaTnHa: THCTOHBI U
HerucroHoBble Oenku. CBoiictBa M (yHkuuu OenkoB B kommakTtuzamuu JIHK. Ypoau
xomnaktuzauuu J{HK: HykiI€oCOMBI, HyKJI€OMEPBI, IETIEBBIE TOMEHbI, XPOMOMEPBI, XPOMOCOMBI.

Anepubiii  O6enkoBbiii  MaTpukc. Xumudeckuir coctaB (JAHK, PHK, docdonummmer).
CTpyKTypHBIE KOMIIOHEHTHI S/IEPHOTO OEJIKOBOrO MAaTpUKCA: JIAMHHA, OCTOB M «OCTaTOYHOE»
sapbimko. MAR-SAR (30HBI CBSI3BIBaHUS ¢ MATPUKCOM), PEIUTHCOMEI ((PEpMEHTHI PEIUIMKATUBHOTO
komriekca). PHK BeicokoMonekynsipHasi, pubocomHuasi. CrutaiicocoMsl.

SAApeIIKO- UCTOYHUK PUOOCOM. SIAPBIMIKOBBIM OpraHU3aTOp — CHEHHATU3UPOBAHHBIN
Y4acCTOK XpOMOCOMBI. Ammudukanus sapeimek. CTpykTypa M THIBI SAPBIIIKA, XMUMHAYECKUN
coctaB. Crtpoenne u ¢ynkuuonupoBanue reHoB pPHK. benkum sapeimexk. Hexanonuueckue
byHKIIH AJIPBILIEK. PHII-koMnioHEeHTHI a1pa: NIEPUXPOMATHUHOBBIE buoOpHILIBI,
NePUXPOMATHHOBBIE TPAHYJIbl, THTEPOXPOMATHHOBBIE TPAHYJIBI.

Snepnas oOomouka. CTpyKTypHas OpraHu3alus Hapy)KHOM M BHYTpeHHEH MeMOpaH.
Snepnas mopa (TOHKOE CTpPOEHHE, XHUMHUYECKHMH cocTtaB M (QyHKuMH). SnepHsiii
[IUTOIUIa3MAaTHYECKUH TpaHcnopT (maccuBHBIM M akTuBHBIM). NLS — mnocnenoBarenbHOCTH
AMHHOKHUCIIOT y O€JIKOB, TpaHCcHopTHpyeMbIX B siipo: NES — mocnenoBatensHOCTH aMHHOKHUCIIOT Y
0€NKOB, TPAHCIIOPTUPYEMBIX uepe3 SACpPHYI0 000JI0UKYy B IMTOIUIAa3My. SnepHas o0onouka B
MUTOTUYECKOM IIHMKIIE.

Mopnyabs 4 Marpuunblie cuHTe3bl. KieTounas nponudgepanus. Ilatonorus kierku.

MexaHu3Mbl KJI€TOYHOr0 [JejieHusl. MuTo3: OHOJOTHYECKHI CMBICH, TOHSATHE O
MHUTOTHYECKOM Hukie. [IneBpo- u opromuro3. Mopdonorus u MoJeKyIsipHbIE MEXaHU3MbI (a3



MUTOTHYECKOTO IHKiIa. CaMocOopka MHUKpPOTpyOOUeK. DHEPreTHueckoe OO0ecredeHue MHUTO3A.
Perynsiiiust MuToTHUeCcKOM aKTUBHOCTH. KOHTpOJIbHBIE TOYKM MUTOTHYECKOro nukia. [lonstue o
YEeK-TIOWHT — CHUCTEME: CEHCOPbI, AaTYukH, 3 dexToprl. DakTOphl aKTUBAIIMHU U OJO0KaIbl MUTO30B.
®daxkTtopsl pocta. ['eHsl pannero u otinoxeHHoro orseta. Kackan kommiekcoB CAK- nuKIMH.

Metio3 — 0coObIl crOco0 JeNeHUs KIETOK. 3UTOTHBIM, TaMETHBIA U CIIOPOBBIA Meiio3. |
MeHoTHYeCKOe JelieHue, ocoOeHHOCTH mpodasel. |l melioTmueckoe nenenne. CUHENTOHEMHBIN
KOMILIEKC. bruosornueckuii cMpIcit Mei03a. DHAOPENPOAYKIMS, TOJIUTEHHS, SHIOMUTO3.

LenTpanbHas gorma MoJiekyjasipHoii Omosioruu. Ilarosorusi kierku. Perummkanus
OaktepuanbHbIX U dykapuotrdeckux JJHK. Mexanusm permukanun JIHK: monmykoHcepBaTHBHOCTB,
KOMIUIEMEHTAPHOCTh, MPEPHIBUCTOCTh, AHTHHANPABICHHOCTh, MOTPEOHOCTH B 3aTpaBKe. benku
perMKaunu dykapuot. MuHunmanwus, smoHrauus, tepmMuHauua u npoueccunr JHK. Ilpunuun
TpaHckpumnuuu, 3tansl cunte3a UPHK. [lpuHnun Tpancasuuu — coOCTBEHHO OMOCHMHTE3 Oelika.
Wuutmanus, snoHramnus, tepmuaanus. [Iporeccunr Oenka.

Teopun crapeHus KiaeTkd - ceHecreHiusa. OmyxoneBas Tpanchopmanus kietku. [TKID —
arornTo3, MPOrpaMMHUPYEMBIN HEKPO3, ayTodarus, MUTOTHIECKast KaTacTpoda, anonTo3-HeKPO3HbIC
KOHTUHUYMBI.

4. TlepeyeHb Y4eOHO-METOAMYECKOro oOecrevyeHUsl JIsi CAMOCTOATEIbHOWH PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

CamocrosTenpHas paboTa CTYICHTOB SIBIsieTCS 0co00i (opMol opraHu3aluu y4eOHOTO
npolriecca, MpeACTaBISIOMmAs CO00 IITaHUPYEMYT0, TI03HABATENIbHO, OPraHU3ALMOHHO U METOANYECKH
HanpaBIEMYIO JCATCIIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHXKCHHEC KOHKPETHOI'O
pe3yibTaTa, OCYIIECTBIIEMYIO Oe3 MPSMOi TTOMOIIH ITPETOAaBaTeNs.

CamocrosTenpHas paboTa CTYIEHTOB SBISIETCS COCTABHOM 4YacThiO y4eOHOH paboThl U
MMEET LEJIBI0 3aKpeIUIeHHE U YriTyOIeHue MOTy4eHHbIX 3HaHWH U HaBBIKOB, TIOMCK U IIPUOOpETEHNE
HOBBIX 3HaHPII>i, a TaK>K€ BBIIIOJIHCHHUEC y‘~IC6HI>IX 3aIlaHI/II\/JI, IMMOATrOTOBKY K NPCACTOAIINM 3aHATUAM U
sk3aMeHy. OHa mpenycMarpuBaeT, Kak MpaBUiIo, pa3paboTKy pedepaToB, HanmucaHUE OKJIAJOB,
BBITIOJTHCHUE TBOPUYCCKHUX, MWHAWBUAYAJIbHBIX SaI[aHI/Iﬁ B COOTBCTCTBUH C y‘IC6HOI71 HpOl"paMMOI\/'I
(TeMaTUYEeCKUM IJIAHOM M3Y4YEHUs AMCUUIUIMHBI). TeMa A Takoro BBICTYIUIEHHS MOKET ObITbh
NpeUIoKeHa TpernoiaBaTesieM Win n30paHa caMUM CTYACHTOM, HO MaTe€pHajl BBICTYIUICHHS HE
JOJDKEH ~ AyOnupoBaTh  JIGKIMOHHBIM — Marepuan.  PedepaTHBHBI — Marepuan  CIYXKHT
JIOTIOTHUTEIbHON HH(pOpMaLnelt Ui paboThl Ha MPaKTUYECKUX 3aHATUSIX. OCHOBHAS 11€7b JAHHOTO
BUJa pabOThl COCTOMT B OOYyYEHMM CTYIEHTOB METOJIaM CaMOCTOSTEIIbHOW paboThl ¢ y4eOHBIM
MaTcpHraIoM. I[J'If[ IMOJIHOTBI YCBOCHU A TEM, BBIHCCCHHBIX B MPAKTUYCCKUC 3aHATUA, Tpe6yeTcsi pa60Ta
¢ mnepBoucrouHukamu. Kypc mnpeaycmaTrpuBaeT caMOCTOATEIbHYIO paboTy CTYIEHTOB CO
crenuanbHOM  JuTeparypoil. Cremyer OTMETHTh, YTO CaMOCTOSITeIbHas padoTa CTYACHTOB
pe3yibTaTUBHA JIMIIb TOT/AA, KOTJa OHAa BBINOJHIAETCS CHCTEMaTHYeCKH, IIJIaHOMEPHO U
IeJIeHANPaBICHHO.

3amaHus Ui caMOCTOSITENbHOM paboThl MpeycMaTpUBAIOT MCIOJIb30BaHNE HEOOXOIMMbIX
TEPMUHOB W TOHITUH MO MpobiemMatuke Kypca. OHHM HaleIMBAOT Ha MPAKTUYECKYIO paboTy 110
NPUMEHEHHUI0 M3y4aeMOro Mmarepuaia, MOMCK OMOnMorpaguueckoro mMarepuana U 3JIeKTPOHHBIX
HCTOYHUKOB MH()OPMAINH, WUTFOCTPATUBHBIX MaTEPUANOB. 3aJaHus 10 CaMOCTOSTEIBHON padoTre
JIAl0TCA MO TeMaM, KOTOpbIe TPEOYIOT TOMOIHUTENBHOW TPOPaOOTKH.

OO6mmit  00BeEM CaMOCTOSTENbHOW pabOThl CTYACHTOB MO JUCHUIUIAHE BKIIOYAET
ayJUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTEIbHYIO pabOTy CTYACHTOB B TEUEHUE CEMECTpa.

AyIuTOpHAs caMOCTOsITeNTbHAs paboTa OCymecTBIsIeTCsI B ()OpME BBITIOJTHEHUST TECTOBBIX
3aJaHuii, Keiic-3aa4, NHChMEHHBIX MPOBEPOUYHBIX paboT MO JAUCHUIUIMHE. AyIUTOpHas
camocTosiTeNlbHas paboTa oOecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, Keic-3alad 1Mo paslenam
JUCLATUTMHBL.

BHeaynuropHas caMmocTosiTenbHasi paboTa ocymecTBIsieTcs B hopMax:

- TecTHpoBaHUE. BOmpochl 1Mo caMoCTOSTENbHBIM paboTaM BKIIOYEHBI B JaOOpaTOpHbIE

3aHsTUA U B OJIOKH TECTUPOBAHUA.



PexxuM TecTHpOBaHMS — KOMIBIOTEPHOE TECTHPOBAHUE MTPOBOJUTCS B TPYIIE B TeueHHE 45
muHyT. Kaxnaeii 610k Tecta BKIodaer B cebst 50 TecToBhIX 3amaHmii. [Iporpamma ¢opmupyer
BapuaHThl (KKIBIH pa3 HOBBIC) MO3BOJISICT MCIPABUTH BHIOPAHHBIA BapUaHT OTBETA, MPEPHIBACT
paboTy CTYJICHTOB IO OKOHYAaHWUU BpPEMEHHU TecTupoBaHue. [locie 4ero BBIBOAUT MOTYYCHHBIN
cryaenToM Oami [IporpaMma mo3BoiisieT cAenaTh paclieyaTKd BapUAHTOB M MOJYYCHHBIC OasLIbI
TECTUPYEMOW TPYIIBI CTYJACHTOB. TeCTOBBIC 3aJaHUS 3aKPHITOTO THIA, HA COOTBETCTBUE, C
PHCYHKOM, JIOTIOJHHTH BBIpQXKEHUE, 3aKOHYHTH ompejeicHue. Bapuantel ortBeta — 1. Hmxe
MPUJIAraeTcs HEKOTOPBINA MEPeUeHb TECTOBBIX 33aJaHUI U3 Pa3IMYHBIX OJIOKOB JAHHOTO Kypca.

TecToBbIC 3a/1aHUS:

- OTKPBITOTO THUIIA,
- 3aKpBITOTO TUIIA,
- Ha COOTBETCTBHE,
- Ha MTOCJIEI0OBATENBHOCTD ITPOLIECCOB,
- C pUCYHKaMH.
PexxuM TecTHpOBAHUS:

- BpeMmst — 45 MuH

- 3a1anuii - 50

- HaBUTAIMSI TIO 33JIJAHUSM C BO3MOXKHOCTBIO PETAKTUPOBAHUS OTBETOB

- QBTOMATHYECKOE OTKJIFOUCHHUE ITPOTPaMMbI TECTUPOBAHHMS 10 HCTCYCHUH BPEMECHU TECTUPOBAHUS

- BBIBE/ICHHE PE3y/IbTATOB TECTUPOBAHMS B Oayliax

- koHBepTanus 6amioB B orieHKy — 0 - 30- HeynoBieTBopuTenbHO; 31 - 38 — ynoBierBopuTensHO; 39 -
45 — xoporio; 6omee 45 — OTIAMYHO.

IIpumepnwiii nepeuenb mecmosvix 3a0aHUl

HyxkJieoTua — 310 MOHOMEp

1. Genkos;

2. HYKJICMHOBBIX KHCIIOT;

3. JKHPOB.

MMosmnenTux odpa3yercs myrem:

1. B3aumoelicTBUS aMUHOTPYIII JBYX COCETHUX aMHUHOKHUCIIOT;

2. B3aUMOJICHCTBHS aMHHOTPYIIIBI OJTHOW aMHHOKHUCIIOTHI U KapOOKCHIILHOW TPYIIIIBI
JIpYroii aMMHOKHCIIOTBI;

3. B3aUMOJEICTBUS KapOOKCHIBHBIX TPYIII ABYX COCEIHHX aMHHOKHCIIOT.

Yuacrok JHK, paznensiromuii 1Be HyKJI€OCOMbI, HA3BIBAIOT:

1. comenowupn;

2. JIUHKep;

3. THUCTOH.

C pudocomoii B3aumoneiicTeyer neris tpancnoptrroii PHK:

1. JuruapoypuaunoBas

2. IlceBnoypuauiioBast

3. JlonmomHureapHas

Cunre3 noyepuux neneit IHK ocymecrsasercs:

1. or 5 xonmna k 3/ KOHILY;

2. ot 3/ xonma k 5 xonmy;

3. Ha BeIylIel U OTCTAOMICH [EMNsIX HApaBJICHNUE CHHTE3a IPOTHUBOIIOIOKHO.

Tpanckpunuus — 3102

1. IIpouecc camokonupoBanus J{HK ¢ o6pazoBannem AByX UIEHTHYHBIX JOUYEPHUX
MOJIEKYJI;

2. Tlpomuecc nepenmceiBanus HHGpopmanuu, conepxamieiics B PHK, B popme THK.

3. Ilpouecc nepenuceiBanus uHGopmanuu, conepxkaieiics B JIHK, B popme PHK

YuacTok Ha 00J1b1I0H cy0uacTHLIE pUOOCOMBI, I/1e JTOKAJIN3YeTCsl CTPOSIIMiics MenTH,
Ha3bIBaeTCH:

1. aMMHOALMIBHBIN;

2. TMENTUIWILHBIN;



3. MHUITUUPYIOIINIA;
4. neanyalILHBIN.
ITocTaBbTe B HY:KHOM mocJienoBaTeJJbHOCTH ypoBHH KomnakTuzanun JIHK ¢ yuactuem
0eJIKOB B COCTaBe XPOMATHHA:
. XPOMOHEMHBIHN, HYKJICOCOMHBIH, CynepOUTHBIN, ETEIIbHO-TOMEHHBIN, XPOMOCOMHBIH
. HyKJIeOCOMa, CyIepOu/l, meTeabHO-JOMEHHBII, XPOMOHEMa, XpOMOCOMa
. CynepOu1, meTeabHO-TOMEHHBIN, XPOMOHEMa, XpPOMOCOMa, HYKJIEOCOMa
. HyKJIEOCOMa, CyIepOuI, XpOMOHEMa, MeTEIbHO-T0MEHHBINH, XpOMOCOMa
. HyKJIeOCOMa, CyrepOu/i, meTeabHO-TOMEHHbIN, XpOMOCOMa, XPOMOHEMA
Moaennb cTpOeHHs IIa3MaTHYeCKO0il MeMOpaHbl «0yTepOpoaa» NnpeaaoKuIn
1. I'pengens u Pobeprcon
2. Toprens u Jlaycon
3. T'oprens u I'penens
4. JlaycoH u Jlanuenu
5. PoGeprcon u [aycon
CMena MoJieKyJ JIMOHIOB JAPYr OTHOCHTEJILHO [pyra B IMpeaejaX MOHOCJIOSA
IJ1a3MaTHYeCKOH MeMOpPaHbl HA3bIBAETCS
1. T'om
2. Kunr
3. ®aun-daomn
4. JlarepanpHas quddy3us
5. Tpanc
I'mukokanuke GpopMHupPyIOT
VrueBoapl+0eaKu
YrneBoabI+HIunuasl
VYTneBoAbIKUPHBIE KUCIOTHI
Yr1eBoABI+0CIIKY, YTIIEBOIBI+THITH BT
YTneBoabI+0eNnKH, YriaeBOAbIHKUPHBIE KHCIOTHI
.... KOHTAKT 00ecneynBaeT KOMMYHMKALIMOHHOE COeJUHEHNE KJIeTKH, y4acTBYIOLIeil B
NpsAMOii nepegaye HOHOB U MAJIBIX MOJIEKYJI (KapIMOMHUOILMT)
1. mecmocoma
2. 3aMOK
3. mpocToii
4. MIOTHBINA
5. 1HieneBou
Bbi0epute npumep pudocoMbI NPOKaApHOT
1. 50S+30S=80S
2. 60S+30S=80S
3. 50S+40S=70S
4. 50S+30S=70S
5. 60S+40S=80S
Onpeaenure TUNbI GUIAMEHTOB B 3aBHCUMOCTH OT 1MAMETPA: MUKPOTPYOOUKHU
10 aMm
6-8 HM
=25 HM
9 Hm
. =20 M
Bbi0epure 0e/10K, KOTOPBIii ABJISIETCS MPEICTABUTEIEM MPOMEKYTOUHBIX BOJTOKOH
1. BumenTtun
2. Bunnun
3. CrnextpuH
4. Ilutoxana3uH
5. dannonauH
K BakyossipHOi#i cHcTeMe He OTHOCATCSI OPTraHe bl
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ITepokcucomsbl
JInzocomsl
oP
Pubocombi
. Anmapat ['onbmxu
Besku, koTopbie GopMHPYIOT IOPOBBIi KOMILIEKC, HA3bIBAIOTCS
1. I'noGynsipHBIE
2. OubpuIIIApHbIE
3. MAR-6enku
4. VImnopTuHBI
5. Hyxneonopunsl
Bbi0epuTe Te QyHKIIUM, KOTOPbIE BLINOJHAET arpanyJasipHbii JP
1. TpaHCHOpT BemIeCTB U OMOCHHTE3 OEITKOB
2. JIeTOKCHUKAIMs U CUHTE3 (PePMEHTOB
3. JeTOKCHKAIMs, TPAHCIIOPT BEIIECTB, CHHTE3 INIMKOT€HA, JIUITH/I0B
4. cuHTe3 INIMKOTeHa U OENKOB
3a cuer 4ero noaaep:xxuBaercsa pH=S B iu3ocomax 151 ”HaKTHBaNuu GpepMeHTOB?
1. nonos O
2. noros N
3. nonos C
4. nonoB H
Teopuss maprusoromuu OJ10BHHKOBA 00bsICHSIET PadoTy
1. «cueTunka» KIETOUYHBIX JIEICHUN
2. TEHOB JIONTOJIETUS
3. TPOSIHCKHX TCHOB
4. cnenupuyecKux XpoMOCOM
7Ku3HeHHBbIH UK KJIETKU BKJIIOYaeT B celst
1. Go+G1+S+G2+M
2. gactb G1+S+G2+M
3. Gotuacts G1+S+G+M
4. GotG1+Go+M
Metracra3supoBaHue — 3T0
1. NpOHUMKHOBEHUE OMYXOJIEBbIX KJIETOK B 3JJOPOBYIO TKAHb
2. moTeps KOHTAaKTHOTO TOPMOXKEHHUS
3. U3MeHeHHue [UTOCKENeTa
4. oOpa3oBaHUE BTOPUYHBIX OYAroB OMYXOJIEBOIO POCTA B 3J0POBBIX TKaHIX
HyxkJieocoma BKiII0O4aeT B ce0st
1. HeructoHoBbIH KOp, MMHKepHYIO JJHK
2. Hi, ructon, muakepnyo JJHK
3. JIHK, H1, ructoHbI
4. TUCTOHOBBIN KOp, TuHKepHYto JTHK
B xaxoii 30He sigpbimka pacnosaoxkenbl PHK-Tpanckpunrei?
1. cnabooxkparieHHOM
2. ¢pubpmLIsIpHON
3. TpaHyISpHOH
IToToxk MmeMOpaH B KJIeTKe POUCXOAUT B HANIPABJICHHUH ...
1. anmapart ['onbxu — arpanyssipubiil OP — rpanynsapHselii OP — mia3maruueckas memopaHa
2. rpanynsapHbiid OP — anmapat [onbmku - TtazmMaTuyeckas MeMOpaHa
3. Tura3MaTtudeckas MeMOpaHa — anmapar [ oibuku — rpaHyssipHbIid JP
4. arpanynsapusiii OP — anmapat ["onbxu - mia3maTrueckas MeMOpaHa
Kakue npoueccsl nporekaioT B npogaszy murosa?
1. ¢popmupoBaHHE MUTOTHYECKOTO aIlapara, peKOHCTPYKIHS Aapa U SJIPHIIIKA,
permukanus JJTHK

SIFERNNI



2. (opMHpPOBaHNWE MUTOTHYECKOI'O alapara, peopraHu3alus spa, IEMOHTAX SAPHIIIKA,
CIHMpAIN3aLKUs XpOMaTHHA

3. AEMOHTaX A1pa, sIPbIIIKA, MUTOTHYECKOr0 anmapara u Ciupaau3alus XpoMaTuHa

4. pEeKOHCTPYKIMUS MUTOTHYECKOIO annapara ¥ XpoMaTuHa, peopraHu3anus sjapa u
AJPBIILIKA

XOHAPHOM KaK HUTeBH/IHBIN PETHKYJIYM NPeACTABJICH B

1. xapauomuonmTax, HeaudPepeHIMPOBAHHBIX KIETKAX

2. cuMIiactax u HenugepeHIIMPOBAHHBIX KIETKaX

3. KapJMOMHUOLUTAX, Y XJIOPEJUIbl, B CUMILJIACTax

4. Bce BapuaHTbI BEPHbI

JlamuHa — 310

1. GenxoBas IUIACTHHKA A]pa C XPOMATHHOM

2. 6enkoBas IIACTUHKA

3. COKpaTuTeNbHas IIACTUHKA

4. XpoMaTuH

MuTOXOHAPUAJbHBIA TeHOM 00rarT .... NapamMmu

1.1y

2. I'-1]

3. V-1

4. T'-A
Cumyayuonno-nozuyeckue 3adaiu

1. 3BecTHO, YTO B COCTaB HYKJIEHMHOBBIX KHUCJIOT BXOJAT pa3jIM4HbIE a30TUCTHIE
ocHoBaHMA. Kakue a30THCTble OCHOBaHUS HAJ0 IMOMETUTh H30TONOM [yl M30UpaTEIbHOTO
BBISIBJIEHUSI B KJIETKE MET0J10M aBTopaauorpagpuu cunresupyemsix JHK u PHK?

2. Ha Tpéx mpemaparax @peJCTaBICHbl KIETKU. Y OJHOM - XOpOIIO pa3BUTHI
MUKPOBOPCUHKH, Y IPYTOM - pECHUUKH, TPEThsI UMEET JJIUHHBbIE OTPOCTKH. Kakas U3 3Tux KJIEeToK
CrelMaIu3upOBaHa Ha MPOLECC BCAChIBAaHUSA?

3. 3a mpexenaMu TuUTa3MajJeMMbl HaXOISTCS MOHBI, KOHIIEHTPAIMS KOTOPBIX HUXKE, YeM B
KJIeTKe. BO3MOKHO JIM MX NMOCTYIUIEHHE B KIIETKY?

4. Tlpu uccnenoBaHuM Ma3Kka KpoOBH OOJBHOTO B JIeWKouUTax (HeHTpodmiax) oOHapyKeHbI
6axrepun. Kak onu Tyna nonanu?

5. Ha cB0OOAHON NOBEPXHOCTH KIETOK OOHApyKE€Hbl CTPYKTYpbl, B KOTOPBIX O]
AJIEKTPOHHBIM MHKPOCKOIIOM BHJHBI 9 map mnepudpepuyeckux ¢ 2 mapbl LEHTPAIbHBIX
MUKpOTpyOouek. Kak Ha3pIBatOTCs 3TU CTPYKTYpPHI, U KaKOBa UX POJIb?

6. Ilog S7EKTPOHHBIM MHKPOCKOIIOM BHJHBI MHOXECTBEHHBbIE MEJKUE BISTYMBAHUS
IUIa3MaJIeMMbl  KJIETKM U CBeTJIble My3bIppkU. O KakoM TpOIecCe CBUJIETENBbCTBYIOT ASTH
HaOmroaeHus?

7. B knerky mnpoHUK (akTop, HapyllaloMi ILIEeJ0CTHOCTh MeMmOpaH sm3ocoMm. Kakue
MOKHO OXHJ1aTh U3MEHEHUs?

8. Ilpum 3arape B KJEeTKax KOXKH TOSIBJSIFOTCS TPAaHYJbI MHUTMEHTa. K KaKUM CTPYKTYypHBIM
AJIEMEHTaM OTHOCSTCSI 3TU TpaHyJbl?

9. M3BecTHO, UTO MOJIOJIBIC ¥ OBICTPOPACTYIIHE KIIETKH HMEIOT 0a30(DHIBHYIO IIUTOILIA3MY.
YeM 3T0 MOKHO OOBSCHUTD?

10. B pesynbTare neicTBHS HOHU3UPYIOIIEH paguaii B HEKOTOPHIX KIIETKAX MPOUCXOIHT
paspyleHre OTAeNbHBIX opraneiul. Kakum o6pazom OyayT yTHIM3UPOBATHCS KIETKOW UX OCTATKU?

IIpumepHbIe TeMbl pedepaToB:

e  (CBeToBast MUKpOCKONHS. MeTo1bl CBETOBO MUKPOCKOIINH.

e  DJIEKTPOHHAsI MUKPOCKOIIMS — IMPHUHLHUII METOAbI, TPAHCMUCCUOHHAS U CKaHUPYIOLIast
MuKpockonusa. KoHTpacTupoBaHuMe OOBEKTOB, YJIbTPAMHKPOCKOIHUS, 3aMOpaKMBaHUE  —
CKaJIbIBaHHE.

L4 I/IMMYHOFI/ICTOXI/IMI/I‘-IGCKI/IC MCTOABL I/ICCJIGI[OBaHI/Iﬁ — OpUHOUIT METO/A.



e Meron aBropamuorpaduun. @iayopecuenius. Meroa rudpuusamu in Situ.
e  ®DpakMOHUPOBAHHE KJIETOK U KIETOUHOTO COJAEPKUMOTO.

e MerTo/1 KIETOYHBIX KYJIBTYP.

e [lutodoTtomerpus.

e Kierounas unxeHepus.

e  XuUMHUYECKasi OpPraHU3aIMsl KICTKHU.

Ha camocTosiTeIbHOE H3Y4YeHHe BbIHECEH MAaTepHAa 110 TeMaM:

- Ucropus MeMOpaHOIIOTHH.

- PererrropHast posib miia3ManeMMbl. B3anMoieficTBrE ¢ CUHTHAIBHBIMU MOJICKYJIaMH.
MesxkieTouHoe y3HaBanue. MeKKI€TOUHbIE KOHTAKTHI.

- JTlunocomel

XuMHYeCKast OpraHu3aIust KIETKU — OEJIKHU, JIUIU/IBI, YTIEBOIbI, HYKJIEHHOBbIE KUCIOTHL.

- XapaKkTeprcTHKaA «IHEPIeTHICCKHUX BATIOTY (MAaKPOIHEPIeTHIECKUAE COSTHHCHUS) KICTKH
— AT®, nporounsiit (H') u narpuessiit (Na*) moreHman Ha GHONIOrHYECKUX MEMOpaHaXx.

- ITepBblii, BTOpOii 1 TPETHI 3aKOHBI OHOIHEPTETHKH.

Jlna cmyodenmoeg co30ano:

- QJIGKTPOHHAS TI0YTA, TIe HAXOAUTCS HH(OPMAIHS 110 TEMAaTHKaM CaMOCTOSATEIBHBIX padoT,
METOANYECKHE Pa3paboTKH K KypCy, IepeyeHb CXeMaTHUECKOro Marepuaia, repeueHb BOIPOCOB K
3a4ery, OJIOKM TeCTUPOBAHMS, 3a7a4H 110 MOJICKYJISIPHON OMOJIOTHH;

- Ha noprane Yal'TlY caiita HUL[ OIIIIBB http://brs.ulspu.ru, cymiectByer 3akiajaka
YueOHO-MeTonuYecKass paboTa, TAe TaKkKe HaxXOOUTCs HWHPOpPMALUs IO TeMaTUKaM
CaMOCTOSITENIBHBIX paboT, MeTOJMuYecKue pa3paboTKM K Kypcy, IEpeYeHb CXeMaTH4eCKOro
Marepuaia, IMepeYeHb BOIPOCOB K 3a4eTy, OJIOKM TECTUPOBAHUS, 3aJa4d IO MOJICKYISIPHON
OHOJIOTHH,

- Ha caitre http://biocell.omgpu.ru/ crymentam mnpemiaraercs B ¢opmare PDF yueGHO-
METOUYECKHUE TTOCOOHS,;

- B ayauTopuu 334 cTyIeHTHl UIMEIOT BO3MOKHOCTh CAMOCTOSITEIIEHO TIPOUTH TECTUPOBAHUE
C MCIOJIb30BaHUEM KOMIIbIOTEpHOU nporpamMMbel SCHOOL.

Taxxe cryaeHTaMm JUIsl JIydllero YCBOEHHUS Kypca Ipejjaraercs pemeHue 3agad. OOiiee
kosingecTBO — 100 (mpuMepHbIi epeyeHb NPUBOAUTCS HUXKE).

Cnucok numepamypul 011 CAMOCMOAMENbHOU PAOOMbl CHYOEeHM 08

1. Yennos 1O. C. Brenenue B K1€TOUHYI0 OHOJIOTHIO: YIEOHHUK JJIsl YH-TOB 110 OMOJI. criell. /
1O. C. Yennos. 4-¢ uza., nepepad. u pon. - M.: UKI] "Axanemkuaura", 2005. - 493 c. (bubnunoreka
Val'1ly).

2. CopocoBckuii oOpazoBarenbHbIi xkypHaT, FO.A. Unzmamkes «MemOpaHHast OHOIOTHS: OT
MOJIEKYJISIPHBIX OMCIIOEB 10 MOJIEKYIApHBIX MamuH». Ne§, 2000. - ¢ 12-17.

3. CopocoBckuii oopazoBarenbHbIN xypHaT JI.U. Bapcykos «JIumocomery. 1998. Nel0. - c.
2-10.

4. CopocoBckuii obpazoBarenbhbiii xypHai. B.II. CkynodeB «3akoHbI OMOIHEPTETUKH,
Nel. 1997 - c. 9-14.

5. CopocoBckuii oOpa3zoBarenbHbii xypHaT A.Jl. Bunorpagos [Ipeobpa3oBanue sHepruu B
MUTOXOHIpHIX. Ne9. 1999.-¢c. 11-19.

6. CopocoBckuii 00pa3oBaTenbHbIH XypHAT A.Y. UramOepane YHUKaIbHAsS TeHETHYCCKAS
cuctema mutoxouapuit, Nel. 2000.- c. 32-36.

7. CopocoBckuii ob6pazoBatenbHbI XypHaT B.II. CkynoueB DBOMIOINSA, MUTOXOHIPUH U
kucnopon, Ne9. 1999.- ¢.4-10.

8. E.. AntonoBa Iyt mporpamMMHpoBaHHOW KieTodHOW rubenu // buomorus B mikoe.
Ne3, 2011.- ¢. 3-23


http://brs.ulspu.ru/
http://biocell.omgpu.ru/

9. AntonoBa E.M. Meroauyeckas pa3paOoTka J1a0OpaTOPHBIX 3aHATHH I CTYICHTOB.
Hampasnenuss moarotoBku OakamaBpoB «llemarormdeckoe oOpazoBaHue», «buomorus», o4HOTO
otaeneHud. YnbpsaHoBck: U3n-so Yl TIV. 2017. - c. 20.

10. bensicoa H.A. buoxumust 1 mMonekynspHas 6uonorusi: yue0. mocobue it CTYICHTOB
TEXHOJIOT. M OWoJIOT. crell. yupexaeHui. - Munck: Kamwknbeiii 1om, 2004. - 414 c. (bubnmoreka
Yal'lly).

11. Honeukas D.I'. Ob6mas Ouosorusi: yueb. mocobume. - M.: Teppa, 2001. - 318 c.
(bubnuoreka Yul'IlY).

12. Mymkam6apoB H.H., Ky3nenos C.JI. MonekynspHass Ouosnorusi: y4ed. mocooue s
Mea. By30B. - M.: Meaunuuckoe uHpopmanuonHoe areHtctBo, 2003. - 535 c. (bubGmmoreka
Yal'lly).

13. Puc 3., Crepubepr M. BeaeHue B MOJEKYISIPHYIO OMOJIOTHIO: OT KJIETOK K aToMaM /
nep. ¢ anr. nof pen. HO.C. Jlasypkuna, B.A. TkageBa. - M.: Mup, 2002. - 141 c. (bubnmnoreka
Yal'Ily).

14. CrenanoB B.M. MonekynspHas 6uonorus. CTpykrypa u GpyHKIUNA O€TKOB: YUeOHUK. -
M.: UzpatensctBo: MI'Y, 2005 1. - 336 c. (DnexkTpoHHBIi pecypc. — Pexum poctyna:
http://www.knigafund.ru/books/19022).

5. IlpuMepHble OLEHOYHBbIE MAaTepPUAJbI JJsi NPOBeAeHHs] TEKYIero KOHTPOJIA
yCIeBaeMOCTH U POMEKYTOYHOM aTTecTaluu 00y4alomuXxcs o JMCuuJInHe

Opranusanusi 1 NpoBe/ieHHe aTTeCTaluu DaKkajiaBpa

®I'OC BO B COOTBETCTBMM € HpPUHIMIAMU bBOJOHCKOro mpolecca OpUEHTHPOBAHBI
PEMMYIIECTBEHHO HE Ha COOOIIeHne 00yJaromeMycss KOMIUIEKCa TEOPETHUECKUX 3HAHWH, HO Ha
BbIpabOTKYy y OakajaBpa KOMIETEHIMH — AMHAMUYECKOro Habopa 3HaHMH, YMEHHH, HAaBBIKOB U
JMYHOCTHBIX KAa4yeCTB, KOTOPHIE MO3BOJIAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATIBHO PEaIN30BbIBATHCS.

B mnpouecce oneHku 6akaiaBpoB HEOOXOAMMO HCHOJB3YIOTCS KaK TPaJAMIIMOHHBIE, TaK U
MHHOBAIIMOHHBIE THUIIbI, BUABI U (POPMBI KOHTpOJIs. [Ipu 3TOM MOoCTENeHHO TpaUIIMOHHBIE CPE/ICTBA
COBEpUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO II0AX0/la, a HWHHOBALIMOHHBIE CPEJCTBA
a/IalITUPOBAHBI JUIs TOBCEMECTHOT'O PUMEHEHUS B POCCUIICKON BY30BCKOI MpaKTHKe.

Lenbr mpoBeneHusi arrecTalMu — IPOBEpPKa OCBOEHMSI 00pa30BaTEIbHONW MPOrpaMMBbI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyTouyHas aTTecTalUsl OCYIIECTBISETCS B KOHIIE CEMECTPa M 3aBeplLIaeT U3y4YeHUE
JUCLUIUIMHBL, TOMOTaeT OLIEHUTh KPYIMHbIE COBOKYMHOCTH 3HAaHMM M yMeHMH, (opMupoBaHHe
ONPEAECICHHBIX KOMIIETCHIIMN.

O1eHOYHBIMH ~ CpPEACTBAaMH  TEKYLIEro OLICHWBAaHUS SABISAIOTCS: JOKJIAaA, TECThl IO
TEOPETUUYECKUM BOIIPOCaM JHMCLUUIUIMHBI, 3alllUTa MPaKTUYeCKuX padoT u T.1. KOHTponb ycBOEHUS
MaTepHuaja BEJEeTCS pErylsipHO B TEYEHHE BCETrO0 CEMECTpa Ha MPaKTHYECKUX (CEeMHHApPCKUX,
1a00pPaTOPHBIX ) 3aHATHUSX.

Ne CPEJICTBA
n/n | OEHUBAHMWSA,
UCIOJIb3YEMBIE JUIs

TEKYIIEro OO0pa3oBarenbHbIe
OILICHHUBaAHUA PE3YIBbTATHI JUCHUITIJIMHBI
nokaszaTens
dbopMupoBaHus
KOMITETEHIIUH

OueHovHbIe CPeACTBA 1JIsl TEKYIIel aTTecTaluu

OC-1 Pedepar OP-1 3HaeT TpaguIIMOHHBIE U COBPEMEHHBIE METO bl UCCIICIOBAHUS
B COOTBETCTBUU C MPOQHIEM TOATOTOBKH;

OP-2 3Haer OCHOBHBIE TOHATHUS U OMNpPENEICHHs] TUCIMILIUHBI



http://www.knigafund.ru/authors/8686
http://www.knigafund.ru/books/19022

npodus;

OP-3 3HaeT MOJEKyJISIpHbIE MEXaHU3Mbl (YHKIMOHHPOBAHUS
JKUBBIX CHCTEM Ha TKAHEBOM, CYOKIETOYHOM, MOJIEKYJISIPHOM
YPOBHSIX OPTaHU3AIMH OMOJIOTUYECKHX CHCTEM

OP-4 3Haer COBpEeMEHHBIE MPOOJIEMbl KJIECTOYHOW OHOJIOTHH,
IUTOJIOTUU, THCTOJIOTHUH, MOJEKYISIpHOW OWONOTHM W OHOJOTHU
Pa3BUTHUA U Pa3MHOXKECHHUS;

OP-5 3Haet cTpyKTYpHO-(DYHKIIMOHATLHYIO OPTaHU3AIMIO KICTKH U
MEXaHHU3MBbI MOJIEKYJISIPHOTO (yHKIIMOHUPOBAHMS,

OP-6 3Haer MexaHW3Mbl HOposiMpepalnuy, CTapeHuss U Tudenu
KIIETKHU.

OP-8 ymeer aHanmu3upoBaTh COBPEMEHHBIE HAyYHbIE JOCTHKEHHS B
obnmactu o00pa3oBaHuA U NPOPMIS TMOATOTOBKH, BBIICHATH U
CHCTEMAaTH3UpOBATh OCHOBHBIE HJEHM B HAYYHBIX TEKCTax,
pedepartax;

OP-11 ymeer jioruyecku BEpHO, ApIyMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U TUCBbMEHHYIO PEUb;

OP-13 Brmageer HaBblIKaMu cOopa, 0OpabOTKM, aHamU3a U
cuctemMaruzanuu MHGOpMAIMK, a TakkKe HaBbIKaMH BbIOOpA
METO/IOB M CPEJICTB PEIICHUS 3a/1a4;

OP-15 Bmameer HaBblkamMH pabOTBl W TPUMEHEHHUS B
00pa3oBaTebHOM W HAyYHO-HCCIIEIOBATEIBCKON JCSATEIHHOCTH
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHI.

OC-2 Ycruuiid
OTBET
(;maboparopHbie
3aHATHS) C YIETOM
BOTIPOCOB,
BBIBEJICHHBIX Ha
CaMOCTOSITEITLHOE
oOyueHue,

3aueT, PK3aMeH

OP-1 3Haer TpaAULIMOHHBIE U COBPEMEHHBIE METO/1bI UCCIICOBAHUS
B COOTBETCTBHUH C IPOQUIEM MTOATOTOBKHY;

OP-2 3Haer OCHOBHBIC TOHSTHS W ONPEACICHHUS JAUCIUTUIAHBI
npodus;

OP-3 3HaeT MOJEKYJISpHbIE MEXaHW3MBl (YHKIMOHHPOBAHUS
KHUBBIX CHUCTEM Ha TKAHEBOM, CYOKJIETOUYHOM, MOJEKYISIPHOM
YPOBHSIX OpraHu3alny OMOJIOTrMYECKUX CUCTEM

OP-4 3Haer coBpeMeHHbIE MpPOOJEMBI KIETOYHOH OHOJIOTHH,
LIUTOJIOTUH, THCTOJOTMH, MOJEKYJISIPHOM OHOJIOTUM U OHOIOTHH
pa3BUTHUA U Pa3MHOXKECHMUS;

OP-5 3HaeT CTpYyKTYpHO-(DYHKIIMOHAIHYIO OPTaHU3AINI0 KIETKU U
MEXaHU3MBbl MOJIEKYJISIPHOTO (DYHKIIMOHUPOBAHHUS;

OP-6 3Haer MmexaHW3Mbl TOponudepanuu, CTapeHuss U TUOenn
KIIETKU.

OP-9 ymeer BBISBIATH 3aKOHOMEPHOCTH JKU3HEICSTEIHHOCTH Ha
TKaHEBOM, KJIETOYHOM, CYOKJIETOUYHOM M MOJEKYJISPHOM YPOBHSIX
OpraHu3aIu OMOJOTUYECKUX CUCTEM

OP-10 ymeer caMOCTOSTENHHO WJIM C MOMOILIBIO MpPENoaBaTess
chopmMynupoBaTh COOCTBEHHYIO TIO3UIIMIO TI0 JHUCKYCCHOHHBIM
BOIPOCaM, MMEIOUIMM MHPOBO33pPEHUYECKOE 3HAaueHHue, 1monoldparb
apryMeHTbl C IO3ULUU HAay4YHOTO MHPOBO33PEHHUS, ONUPAACH Ha
ABTOPUTETHBIE UCTOYHUKU MHPOPMAIUY;

OP-11 ymeer noru4ecku BEpHO, apryMEHTHPOBAHO U SICHO CTPOUTh
YCTHYIO U TUCBMEHHYIO PEUb;

OP-14  Brmageer  MeTogaMM WM TpUEMaMH  OIMCAHMA,
UACHTU(PUKAIMY, KIacCU(PUKALUUU, OUOJIIOTUYECKUX OOBEKTOB,
UHPOPMALIMOHHBIX TEXHOJOTHHM I pEeIIeHUs Hay4YHbIX U
po(hecCHOHANBHBIX CUTYAaIlMOHHO-JIOTUYECKUX 33/1a4;

OC-3
TectupoBanue

OP-1 3HaeT TpaguIIMOHHBIE U COBPEMEHHBIC METOIbI HCCIICIOBAHUS
B COOTBETCTBUU C MPOQHIEM TOATOTOBKH;
OP-2 3HaeT OCHOBHBIC TOHSATHUS W ONPENCICHUS IUCITUTUIMHBI




npodus;

OP-3 3HaeT MOJIEKYJISpPHBIE MEXaHU3Mbl (PYHKIIMOHUPOBAHUS
KUBBIX CHUCTEM Ha TKAaHEBOM, CYOKJIETOYHOM, MOJEKYISIPHOM
YPOBHSIX OPTaHU3AIMH OHMOJIOTMYECKHX CHCTEM

OP-4 3Haer COBpEeMEHHBIE MPOOJIEMbl KJIECTOYHOW OHOJIOTHH,
[IUTOJIOTUH, THCTOJOTHH, MOJEKYJISIPHOW OHOJIOTUU U OHOIOTHH
Pa3BUTHS U Pa3MHOKEHHS,

OP-5 3Haet cTpyKTYpHO-(DYHKIIMOHATLHYIO OPTaHU3AIMIO KICTKH U
MEXaHU3MbI MOJICKYJISIPHOTO (DYHKIITHOHUPOBAHUS;

OP-6 3Haer MexaHW3Mbl HOposiMpepalnuy, CTapeHuss U Tudenu
KJICTKH.

OP-9 ymeer BBIABIATH 3aKOHOMEPHOCTH JKU3HEICSTEIHHOCTH Ha
TKaHEBOM, KJIETOYHOM, CYOKJIETOYHOM W MOJICKYJSIPHOM YPOBHSIX
OpraHu3anuyi OMOJOTHYECKUX CHCTEM

OP-15 Bnameer HaBbIKaMU pabOTBl W TNPUMCHEHHS B
00pa3oBaTeNbHOM W HAYyYHO-HCCIIEIOBATEIBCKON JCSATEIHHOCTH
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

0OC-4 Pemtenne
CUTYaIlMOHHO-
JIOTUYECKUX 3a]1a4

OP-1 3HaeT TpaAULIMOHHBIE U COBPEMEHHBIE METO/IbI UCCIIEOBAHUS
B COOTBETCTBHUH € IPOQHIEM MTOATOTOBKHY;

OP-2 3Haer OCHOBHBIC TOHSTHS W ONpPEIACICHHS JAUCUUTUINHBI
npodus;

OP-3 3HaeT MOJEKYJISpHBIE MEXaHU3Mbl (YHKIMOHUPOBAHUS
KHUBBIX CHUCTEM Ha TKAHEBOM, CYOKJIETOUYHOM, MOJEKYJISIPHOM
YPOBHSX OpraHu3aluy OMOJIOrM4YEeCKUX CUCTEM

OP-4 3naer coBpeMeHHbIE MpPOOJEMBl KIETOYHOH OHOJIOIHH,
LUTOJIOTUHM, THUCTOJOIMH, MOJIEKYJISIpHOM Ouojorum u OHOJIOTUHU
Pa3sBUTHS U Pa3MHOKEHMUS;

OP-5 3HaeT CTpYKTYpHO-(DYHKIIMOHATIBHYIO OPTaHU3AIUI0 KIETKU U
MEXaHU3MBbl MOJIEKYJISIPHOTO (DYHKIIMOHUPOBAHHUS;

OP-6 3Haer MexaHW3MBl TposMpepanu, CTapeHUus U TUOeIn
KIIETKU.

OP-9 ymeer BBIABIATH 3aKOHOMEPHOCTH KH3HEIEATEIHHOCTH Ha
TKaHEBOM, KJIETOYHOM, CYOKJIETOYHOM M MOJEKYJISPHOM YPOBHSIX
OpraHu3aIu OMOJOTUYECKUX CUCTEM

OP-14  Brmageer  MeTogaMM M TpUEMaMH  OIMCAHMA,
UACHTU(PUKAIMY, KIAacCU(PUKALUU, OUOJIOTUYECKUX OOBEKTOB,
UHPOPMALIMOHHBIX TEXHOJOTHM Il pEelIeHUus Hay4yHbIX U
po(heCcCHOHANIBHBIX CUTYaIlMOHHO-JIOTUYECKUX 3a/1a4;

OC-5. Pabora c
MH(}OPMALIMOHHO-
CXEMaTHYECKHM
MaTepHuaIoM "
THCTOJIOTUYECKUMU
npenapaTamMmu

OP-1 3HaeT TpaUIIMOHHBIE U COBPEMEHHBIE METO bl UCCIIEIOBAHUS
B COOTBETCTBUU C NMPOQUIIEM OATOTOBKH;

OP-2 3HaeT OCHOBHBIE MOHATHS W ONpPEICNCHHS AUCHUIUIMHBI
npodus;

OP-3 3HaeT MOJEKyJIsIpHbIE MEXaHU3Mbl (YHKIMOHMPOBAHUS
KUBBIX CHCTEM Ha TKAHEBOM, CYOKJIETOYHOM, MOJIEKYJISIPHOM
YPOBHSIX OPTaHU3AIMH OMOJIOTUYECKHX CUCTEM

OP-4 3Haer COBpEeMEHHBIE MPOOJIEMBI KJIETOYHOW OHOJIOTHH,
IUTOJIOTUH, THCTOJIOTHH, MOJIEKYJISIpHOW OMONOrMM U OHOJIOrHU
Pa3BUTHSA U Pa3MHOXKEHHUS;

OP-5 3HaeT cTpyKTypHO-(YHKIMOHATIBHYIO OPTaHU3AINIO KIETKU U
MEXaHHU3Mbl MOJIEKYJISIPHOTO (YHKIIMOHUPOBAHUS;

OP-6 3Haer MexaHM3Mbl HOposMpepaluy, CTapeHUuss U Tudenu
KJIIETKHU.

OP-7 ymeer paboTarh ¢ MHKpoONpenapaTaMmu, KOJUJICKIIMOHHBIM
MaTepHalaMH, CXeMaMy;




OP-12 Briameer MeTOAaMH W3YYEHHS JKH3HEACATEILHOCTH Ha
TKaHEBOM, KJIETOUHOM, CYOKJIETOYHOM M MOJIEKYJISIPHOM YPOBHSIX;
OP-14  Bmameer  MeTomamMM WM IpUEMaMH  OINMCAHUA,
UACHTUUKAIMY, KIacCu(UKanuu, OHOJIOTMYECKHX OOBEKTOB,
UHQOPMAIIMOHHBIX ~ TEXHOJOTMH /ISl PEIICHUS HAay4YHBIX U
npoeCCHOHATBLHBIX CUTYAIIHOHHO-IOTUYECKHX 33/1a4;

OneHoYHbIE CPECTBA 115 MPOMEKYTOUHON aTTECTALMH - IK3aMeH
OC-6  DOxzamen OP-1, OP-2, OP-3, OP-4, OP-5, OP-6, OP-7, OP-8, OP-9, OP-10, OP-
11, OP-12, OP-13, OP-14

Mamepuannt, ucnonv3yemole 0/11 MEKYULe20 KOHMPOJiA YCHEBAEMOCHIU
odyuarowuxca no oucyuniune

MaTepI/IaJIBI AJIL OpraHv3annuun TCKYIJ_IGI;'I arrecrauuu nNpcACTaBJICHLL B m.5 IMporpaMmal.

Mamepuanst, ucnoibyemole 01 RPOMEHCYMOYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarowuxca no oucyuniune

OC-6 JDx3amen
IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

Bakyonspnas cucrema kinetku. Komnaptmentst anmnapata ['onbmku, GyHKkInm.

DHjomna3MaTudeckuil petukynym win cetb (OP). Arpanynspusiii OP wnu rnankuii (AroC)
— CTPYKTYypHasi Opranusanusi, pyHKIHH.

I'panynspusiit OP wnum  mepoxoBateiii (IpOC) — 0coOeHHOCTh cHUHTE3a OENKOB Ha
pubocomax ['pOC, cuHTe3 OEIKOB HA KCIIOPT M MeMOpaHHbBIX 0enkoB. @yHkuuu ['pIP.

Pu6Gocomsl - crpykrypHO-(hyHKIIMOHaNbHAs opranuzanus. PHK pubocom. benku pudocom.
XapakTepucTuka CyObeIMHUL puOOCOMBI — (YHKIMOHAIbHBIE KapMaHbl C TMO3ULIMU (PYHKIMH
0OJBIION U MaJol CyOhEAMHUIIBI.

Anmnapar BHYTPUKIETOYHOTO MEpeBapUBaHMs — T'MJIPOJIa3HbIE My3bIPbKH, JM30COMBI U UX
TETEPOr€HHOCTb, YHAOCOMBI.

[Iepokcucombl, TOPOCOMBI, TPOTEACOMBI, TOPUCTHIE MJIACTUHKHU.

[{uTockener — onopHO-/ABUTaTeNbHas cuctemMa kiaeTku. OOmas xapakrepuctuka. OyHKIUU.
benku nuTockenera — akTUH, MHO3HH, TyOyJIUH.

MukpopuiamMeHTsl  (MUO(QHIAMEHTbI) — CTPYKTypHasi OpraHu3alusi akKkTUHOBBIX U
MHUO3MHOBBIX (PUOPHILI, UX PACIIONOKEHNUE B CUMIUTIACTE (CTpOeHHE capkomepa). BcmomoraTenbHbie
OeJIKN acCOIMMPOBAHHBIE C AKTUHOM. MeXaHU3M COKpalleHus MUO(GUOPUIIT B CUMILIACTE — MOJIENb
CKOJIbJKEHUS WIIM Kauyesel Ha MOMepPeUHbIX MOCTUKaX MUO3UHA.

Muxkpotpy6ouku. Kietounslit HeHTp (LIEHTPOCOMA) — LIEHTPUOIIH.

MuTtotrnyeckuil annapaT. PECHUYKY U )KTYTUKH - CTPOEHUE KI'YTHKa, 0a3aJIbHOTO TEJIbLIA.

[TpomesxyTouHble MUKpO(pUIaMeHTbl. MUKPOTpaOeKyIsipHasi CETh.

O6mass Mopdoyaoruss MUTOXOHAPUH. YIBTPacTpyKTypHas OpraHM3alus - HapyXHas u
BHYTPEHHsIs MeMOpaHa, MeXMeMOpaHHOE IPOCTPAHCTBO, MUTOILIA3Ma — MAaTPHUKC.

Tomorpaduss MUTOXOHIIpHUI B KJIETKE — THUIIBl OpPTaHU3allUd XOHJpuoma. buorenes wiu
aBTOPENPOYKIIHSL.

Cunre3 AT® — rauxonus, Hukn Kpebdcea, 6enkoBbie pepMEHTHbIE KOMIUIEKCHI IbIXaTeIbHON
LIENH BHYTPEHHEH MeMOpaHbl U PepMEHThI OKUCIUTENBHOTO (hochOopruIpoBaHus.

XemuocMoTHueckast Teopus Murtyesnia o CONpsiKeHUH OKUCIEHHsI CyOCTpaTOB ¢ CUHTE30M
ATO.

CrtpoeHre MUTOIIa3Mbl (MaTpUKCa) MUTOXOHJIPHI - TEHOM MUTOXOHJIPHA, pUOOCOMBI.

MuToxoHIpUM U cTapeHue KIeTku. I u K crparerus B 3BOIIOLUU JKHUBBIX OPraHU3MOB U
poisib MuUTOXOHIpui. ADK. ArtonTo3 1 MUTOXOHAPHUHA. MUTOXOHIpHAIbHASL METUIIMHA.



Hepeuenb cucmoJiocudecKux npenapamoe u un¢opmauuouublx CXéM K IK3ameny

1.
2.
3.

I'onpmoxu.

CORPL.

21.

DJeKTPOHHAast MUKpPOdoTOorpamma anmnapara ['oab1xH.
Cxema Kj1acCH4YecKoi BE3UKYIISIPHOM MOJIEM TpaHcropTa kapro uepe3 Al
Tabauua pacnpenenceHuss pe3UACHTHBIX OETKOB IO KOMIIApTMEHTaM amnmapara

CxeMa peruKIMHTA PE3UJCHTHBIX OenkoB (residents), MHAYIIMPOBAHHOTO C TTOMOIIBIO

Cxema cuHTe3a U BCcTpauBaHus O0eskoB B MeMOpany ['OP.
Cxema CTpyKTypa 1 COCTaB JIU30COM. BUOCHHTE3 U TpaHCHIOPT JTU30COMaIbHBIX OEIKOB.
MuxkpodoTorpamMma CTpyKTYpHOU OpraHU3aIuy IEPOKCUCOMBI.
Cxema. CtpoeHue 26S npoTeacoMbl U IPOTEOJUTUIECKUX KaMep.
Cxema mpoTeacoMHOMH Jerpaganuu OeiaKoB.
Cxema pa3nnuHbIX (opM IpOTEacCOM M X aKTUBATOPOB.
CxeMa cTpoeHUE MOJIEKYJIbl aKTHHA.

. JIBe cxeMblI CTPOCHHUS MOJIEKYJIbl MUO3HHA.

Cxema opranu3zanuy TPOIIOMHO3UHOBOIO KOMIIIEKCA.

CxeMa CTpOEHUS TIONEPEUYHOTIONOCATON CKelIeTHOU MUOGuOpriLIel. Capkomep.
I'ucronornyeckuii npenapar. [lonepeynonosocaras MplllieqHasi TKaHb SI3bIKa.

Cxema cTpoeHUS KJIETOYHOIO LIeHTpa. MUTOTHYECKH amnmnapar.

Cxema opraHu3alnvyu MUKpPOTPYOOUKH JKI'yTHKA.

Cxema. [IpomexxyTounbie MUKPO(UITAMEHTHI.

I'ucronormyeckuii npenapar. [ JIMKOreH B KJIETKaxX IEYEHHU.

I'mcrosiornyeckunii npenapar. JKupoBsle BKIIOYEHHUS B KJIIETKaX CaJbHUKA.
I'ucronornyeckuii npenapar. Annapat ['oiabaku B HEPBHBIX KJIETKaxX CIMHAIBHOTO

TaHTJINA KOTCHKA.

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOAATCA UTOTH pa6OTI)I CTYACHTOB Ha JICKIUOHHBIX U
MMPAKTUYCCKUX 3AHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJI0B B TEUCHHE CEMEeCTpa.

Kpurtepun oneHuBanus 3HAHUH 00y4aI0IMXCS 110 M CHHUILIMHE

Dopmuposanue 6anIbLHO-PEUMUH2080U OYEeHKU Pabombl 00Y4aAIOUUXCSL

ITocemenune Pabora Ha
ITocemenue
Cemectp IToka3arens feKi MIPAKTUYECKUX | MPAKTUYECKUX DK3aMeH
3aHATUAI 3aHATUAX
Pasz0annoBka no 9x 1=9 15x 1=15
212 6ayuioB 64 Oamia
3 BHJIaM padoT 0ayIoB OayIoB
ceMmectp | CyMMapHBIil Makc. 24 dauia 236 0ayuIoB 300 6au1oB
p y P 9 0aju10B Max
a1 max max max

Kpurtepun ouennBanus padéorsl 00y4aromerocsi o MTOraM ceMecTpa

[To nToram n3ydenus: AMCHUIUIMHEBI «L{uTONIOTHAY», TPYTOEMKOCTE KOTOPOM cocTasiisieT 3 3E
U M3y4aercs B 3 ceMecTpe, oOydaromuiics HaObupaeT onpeenéHHOe KOJIMYECTBO 0alioB, KOTOpPOe
COOTBETCTBYET OLIEHKE COITIACHO CIIENYIOIEeH Tabuie:

Ouenka Bbaaasl (3 3E)
COTJIIMYHOY 271-300
«XOPOIIIO» 211-270

«YAOBIETBOPUTEIBHO» 151-210
«HEYJOBJIETBOPUTEIBHO» | MeHee 150




®opmupoBaHe 0ANILHO-PETUHIOBOM OLIEHKH Pad0ThI 00y4aK0IIMXCS

ITocemenune Pabora Ha
ITocemenne
Cemectp IToka3arens eKLiL MIPAKTUYECKUX | MPAKTUYECKUX OK3aMeH
I 3aHATUN 3AHATUIX
PazbauioBkano | 9 x 1=9 15x 1=15
212 GamioB 64 Gama
5 BHJIaM paboT OajuIoB 0aJUIOB
cemectp | CyMMapHBbIit 24 6anna 236 GamnoB 300 6anoB
9 6ayu10B Max
Makc. oar max max max

Kpurepun oueHuBanusi padoTbl 00y4arOIerocs 1o HToraMm ceMecTpa

[To utoram uzydyenust AucuUIUIMHbL «L{uToMOTMS», TPyHOEMKOCTH KOTOpOi coctarisieT 3 3E
U M3y4aeTcs B 5 ceMecTpe, oOydarouuiics HabupaeT onpeaenéHHOe KOJIMUECTBO 0alioB, KOTOpPOe
COOTBETCTBYET OILIEHKE COTJIAaCHO CJeNyIolIel Tadnuiie:

Ouenka banasl (3 3E)
COTIIMIHO» 271-300
«XOpOIIO» 211-270

«YAOBIETBOPUTEIHHO)» 151-210
«HEYIOBJIETBOPUTENIbHO» | MeHee 150

6. MeToauyeckne yKazaHus JJisi 00y4alOUUXCsl 0 OCBOEHUIO TUCHUIIMHBI (MOIYJIS)

VYcnennoe u3ydeHue Kypca TpeOyeT OT OOYyYaroluXcCsl MOCEUICHUS JeKIUN, aKTUBHOU
paboTel Ha 1a00OPAaTOPHBIX 3aHATUAX, BBINOJHEHHS BceX Y4eOHBIX 3aJaHHil MpernojaBaTens,
O03HAaKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKNMU — oJHAa U3 (OpM aKTHUBHOW CaMOCTOSTENbHON pPabOThl OOydaromuxcs,
TpeOyroIIasi HaBBIKOB U YMEHHSI KPAaTKO, CXeMaTUYHO, MOCJIEIOBATEIBLHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TOJOXEHHS, BBIBOJBI, 00001IeHNs, POPMYITHPOBKUA. B KOHIIE JEKIMU TperoaaBareb
OCTaByIsieT BpeMs (5 MUHYT) JJIS TOTO, 4YTOOBI OOydYaroniuecss WMeETH BO3MOKHOCTH 3a/1aTh
YTOUHSAIONIME BOIMPOCHl MO H3yyaeMoMy Martepuany. M3-3a HEIOCTaTOYHOrOo KOJMYeCTBa
ayIUTOPHBIX YacOB HEKOTOpPHIE TEMbl HE YAACTCS OCBETUTh B TIOJIHOM OO0BEME, IMOITOMY
MpenoiaBareiib, 10 CBOEMY YCMOTPEHHIO, HEKOTOpBIE BOIPOCHl BBIHOCHUT Ha CaMOCTOSITEIbHYIO
paboTy CTYIIEHTOB, PEKOMEHAYS Ty WK UHYIO JuTeparypy. Kpome 3Toro, /st Tydiiero oCBOCHUs
MaTepuaia ¥ CHUCTEMATH3allMM 3HAHUK MO JUCHUILTUHE, HEOOXOAMMO TIOCTOSHHO pa3doupaTh
MaTepHuaIbl JEKIHI 10 KOHCIIEKTaM U yueOHbIM mocoOusaM. B ciydae HE00X0IMMOCTH 00paIaThes
K MPENoAaBaTeNto 3a KOHCYIbTalluEH.

[ToaroroBka k 1a60PATOPHBIM 3aHSTUSIM.

[Ipy moarotoBke K 1a0OpaTOPHBIM 3aHATUAM CTYIACHT JODKEH U3YYUTh TEOPETHUECKUN
MaTepuai Mo TeMe 3aHATHsl (MCIIOB30BaTh KOHCHIEKT JICKIHH, U3YYUTh OCHOBHYIO JHUTEPATYPY,
03HAKOMUTHCS C IOTOTHUTEIBHOM IUTEPATypOil, MpU HEOOXOTUMOCTH JIOTIOJIHUTH KOHCIIEKT, JAeJas
B HEM COOTBETCTBYIOIIHME 3alUCH W3 JIMTEPaTyYpHBIX HCTOYHHMKOB). B ciyuae 3aTpyaHeHUi,
BO3ZHUKAIOIIUX TPH OCBOCHHWU TEOPETUUYECKOT0 MaTepuana, CTYACHTY cleayeT oOpamarbes 3a
KOHCYJIbTAIIMEH K TmpernoaaBaTento. Uas Ha KOHCYJIbTAIMI0, HEOOXOJAMMO XOPOIIO MPOJayMaTh
BOMPOCHI, KOTOPBIE TPEOYIOT pa3bsiCHEHUS.

B navane naGopaTopHOTO 3aHATHS MPENOJaBaTeIh 3HAKOMUT CTY/IEHTOB C TEMOM, OTJIallaeT
TUTAaH TIPOBEJICHHUS 3aHATHUSA, BBIJACT 3aJaHue. B Xo/1e BhIMOTHEHHS 1a00paTOPHOM PabOTHI CTYIEHT
MOXXET OOpaTUTHCS K MPETO/IaBaTelio 32 KOHCYIbTAIllMeH WiIu pa3biacCHEHUSAMU. [Ipu BBITIOJIHEHUH
paboT cTyaeHT odopMiseT alb0oM (TeTpaas) Mo Jab0paTOpPHOMY MPAKTUKYMY, KOTOPBIM claeTcs
Ha IIPOBEPKY B KOHIIE CEMECTPA.

Pe3ynbTathl BBIMOIHEHUS JTa0OPATOPHBIX padOT OIIEHUBAIOTCS B OayyiaX, B COOTBETCTBHH C
0aJTbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.



Ilepeuennb J1ad0paTOPHBLIX padoT
JlaboparopHast pabota: BBeneHue B mUTONOTHIO. METOIbI UCCIIeIOBAHUS.
JlabopatopHas pabota: XuMHueckasi OpraHu3arys KJIeTKd
JlaboparopHas padora: [Tnazmarndeckas memOpana
JlabopatopHas padota: BakyossipHas cucrema kiietku. OnopHO-/IBUTaTeIbHbIN annapaT KJIEeTKH
JlaboparopHast pabota: Muroxonapun. SAmpo.
JlaGoparopHass pabora: Marpuynbie cuHTe3bl. Kierounblii 1K, MexaHu3Mbl MPOMEpaIyi.
ITaTosorust KineTku.

IlonroroBka Kk yCTHOMY OIpOCY.

[Ipu mOATrOTOBKE K YCTHOMY ONPOCY HEOOXOAMMO HM3YYHTh TEOPETUYECKHI MaTephal 1o
mucuumuinHe.  C menpl0  OKasaHWsl IIOMOINM  CTYAE€HTaM IIPpM  IOArOTOBKE K  3aHATUAM
npenojaBaTesieM IPOBOJAUTCS IPYNIIOBas KOHCYJIbTALUS C LEJIbIO pa3bsICHEHUS HAauOO0JIEe CI0XKHBIX
BOIIPOCOB TEOPETUYECKOT0 MaTepHalla.

IToaroroBka K J0K/IaQy € Npe3eHTALMEH.

Jloknaznpl JenalTcs € LEeIbl0 IPOBEPKU TEOPETHMUYECKMX 3HAHUM 0O0yyarolerocsi, ero
CIOCOOHOCTH CaMOCTOSITENIFHO MPHOOpETaTh HOBBIE 3HAHHSA, padoTaTh C HH()OPMAIMOHHBIMHU
pecypcamu U U3BJIEKaTh HYKHYI0 HHPOPMALHUIO.

[IponomKUTENBHOCTE JOKIaAa HE JOJDKHA MPEBBILATh 5 MUHYT. TeMy NOKiIaga CTYIEHT
BBIOMPAET M0 JKEJIaHUIO U3 MPEAJIOKEHHOTO CIIUCKA.

[Ipy moaroToBke AOKIJIANA CTYIEHT AOJDKEH U3Y4YUTh TEOPETUYECKUN MaTepHuall, UCIOJIb3Ys
OCHOBHYIO M JIONOJHUTEIbHYIO JIUTEpaTypy, 00s3aTeIbHO COCTaBUThH IUIAH JOKJIaAa (TMepeueHb
paccMaTpuBaeMbIX MM BOINPOCOB, OTPAXKAIOLIUX CTPYKTYpPY M IOCIEAO0BATEIbHOCTh MaTepHuala),
IOATOTOBUTH NPE3EHTALUIO.

BeicTynieHre  JOMKHO CTPOMTHCS  CBOOOJHO, YOEIWTEIbHO U apryMEHTHPOBAHO.
[IpenonaBatens ciaeanT, 4TOOBI BBICTYIJICHHME HE CBOAMJIOCH K IPOCTOMY BOCIPOU3BEIECHHIO
TEKCTa, HE JOIIyCKAeTCs IPOCTOE YTCHHME COCTaBICHHOIO KOHCIEKTa JOKJIana. BeicTymarommi
TaKXe JJOJDKEH ObITh TOTOBBIM K BOIPOCAM ayAUTOPUU U JUCKYCCHH.

7. IlepeyeHb OCHOBHOW M [IONMOJIHUTEJBLHOW Y4eOHOW JHTepaTrypbl, HWHTepHeT-
pecypcoB, He0OXOAUMBIX /IJISl 0CBOCHUS AU CHHUIIIMHBI

OcHoBHas JiuTepaTypa

1. CrBonmunckast, H. C. lutonorus : yue6nuk / H.C. CtBonuHCcKas. - Mocksa : [Ipomereit,
2012. - 238 c. : wmn. - bubmmorp.: c. 236-237. - ISBN 978-5-7042-2354-2. URL:
http://biblioclub.ru/index.php?page=book&id=437359.

2. 3aBaneeBa, C. [luronorus u ructonorus : yuebHoe nmocodbue / C. 3aBaneena. - OpeHOypr :
OrI'Y, 2012. - 216 ¢. URL: http://biblioclub.ru/index.php?page=book&id=259350.

3. Pomanosa, E. b. [{utosnorus : yue6noe noco6ue / E. b. PomanoBa. — Huxuuit HoBropos
: HHI'Y um. H. U. Jlo6aueBckoro, 2019. — 115 ¢. — TekcrT : 25eKTpoHHbIH // JIaHb : 3JI€KTPOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/144605.

JlomoJiHuTeIbHAS JIMTEpaTypa

1. T'ucronorus, nuronorust 1 sMOopuosorus : yaueoHoe nocooue / T. M. Crynenukuna, T. A.
Beinerskanuna, T. M. Octposckas, U. A. Crenpmax ; mox pen. T. M. Crynenukuaoid. — Mockaa :
NH®PA-M, 2020. — 574 c. — (Bricuiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-006767-4.
- Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1117787.

2. Abpamos, C. H. IlpakTuky™m no murosioruu : yueobnoe nocodue / C. H. A6pamos, C. B.
Jlrobuna. — VYa : BI'TITY umenu M. Axmymiel, 2017. — 115 ¢. — Texker : anekTponHsbIit // JIansb :
aNeKTpOHHO-OMOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/96816.

3. Kapneesa, E. A. [{utonorus [Tekcr] : yaebnoe nmocodue / ®I'BOY BIIO "Val'TIV um. U.
H. Yapsnosa". - Yaesnosck : ®I'BOY BIIO "Val'llY um. U. H. Vaeanosa", 2012. - 136 c. : ni. -



http://biblioclub.ru/index.php?page=book&id=437359
http://biblioclub.ru/index.php?page=book&id=259350
https://e.lanbook.com/book/144605
https://znanium.com/catalog/product/1117787
https://e.lanbook.com/book/96816

Crircox JINT.: C. 136. - ISBN 978-5-86045-515-3:170.00.
URL:http://els.ulspu.ru/?song lyric=%D1%86%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%
D0%B3%D0%B8%D1%8F

Internet — pecypcsl

1. http://rrc.bsu.edu.ru/download.php.view.17.
2. http://rrc.bsu.edu.ru/download.php.view.18.
3. http://hist.yma.ac.ru.

4. Caiit mopdosoros www.alexmorph.narod.ru.
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