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1. OEJb OCBOEHHUSA JUCHUIIJIMHBI (MOAYJISI) — oBnaaeHue CTyaeHTaMu
HEOOXOJUMBIM M JOCTAaTOYHBIM YPOBHEM KOMIETEHUMN JUIsl pelIeHUs 3aJad B Pa3IUYHBIX
obnacTsx mnpodeccHoHaTbHON, HAy4YHOH, KYyJIbTYpPHOM M OBITOBOW cdep HeATeNbHOCTH Ha
OCHOBE M3yU€HUsl HayKU O CTPOCHHUH, (PYHKIHAX, MeTaO0JIN3Me, B3aMMOOTHOILLIEHUSIX CO CPEloi,
Pa3BUTUU U POUCXOKIEHUH KIIETKH.

2. TPEBOBAHMUA K PE3YJIIBTATAM OCBOEHMSA JUCIUIIJIMHBI (MO YJIS)
B pesyabTare 0CBOCHUSI TUCHUILIMHBI GOPMHUPYIOTCH CJIEAYIOLMEe KOMIIETEHIUM:

OIIK-8.

Crocoben

OCYIIECTBIISTh

CIiCyaJbHbIX HAYYHBIX 3HAaHUN

neaarorudycCKyro  ACATCIIbHOCTL  Ha

OCHOBC

[lepeyenp mIaHUPyEeMbIX PE3yIbTaTOB 0OYyUEHHS 10 TUCIUIUTHHE (MOIYIIIO),
COOTHECEHHBIX C MHJIMKAaTOPaMH JOCTH)KEHHSI KOMIIETCHIIUH

KoMmnerenuus

HNHaukaTopbl KOMIIeTeHUHH

PesyabraThl 00y4yeHus

OIIK-8. Cnocoben
OCYUIECTBIISATh
[€arOTHYECKyI0
JESTENIBHOCTh Ha
OCHOBE
CHealIbHbIX
Hay4HbIX 3HAHUU

OIIK-8.1. leMoHCTpUpYET
CTeIMANIbHBIC HAyYHbIC 3HAHHUS B TOM
qrclie B MPeMETHON 001acTu
OIIK-8.2. OcymecTBisier
TpaHchopMaIHIO CTICUATBHBIX
HAyYHBIX 3HAHUH B COOTBETCTBHH C
NCUX0(U3UYECKUMU, BO3PACTHBIMH,
[MO3HABATEJIbHBIMH OCOOEHHOCTIMU
00ydaromuxcsi, B TOM YUCIIe
00ydJaronmxcst ¢ 0COObIMU
00pa3oBaTeNbHBIMH MTOTPEOHOCTAMU
OIIK-8.3. Brageer MeTogaMu Hay4YHO-
MIeJarOrMYEeCKOI0 MCCIEI0BaHUs B
peIMEeTHON 00mIacTu

[TK-1. Cnocoben
OCBauBaTh
UCIIOJIb30BaTh
TEOPETUYECKHE
3HAHUS U
NPaKTUIECKHE
YMEHHUS U HaBBIKH B
MPEIMETHOM
o0acTH rnpu
peneHnn
npodhecCHOHATBEHBIX
3amaq

[IK-1.1. 3HaeT cTpyKTypy, COCTaB U
TUIAKTUYECKUEe €MHULIBI IPEeAMETHOM
obnactu (TIperno1aBaeMoro npeamMeTa).
[1K-1.2. YMeer ocymecTBIATh OTOOP
y4eOHOTO CO/IepIKaHUs I €ro
peain3alyy B pa3InyHbIX popmax
00y4YeHHsI B COOTBETCTBUH C
tpeboBanusmu GI'OC OO.

[IK-1.3. JleMoHCTpHpYyET yMEHHE
paspabaThIBaTh pa3InuHbIe (POPMBI
y4eOHBIX 3aHATHUH, IPUMEHSITh METO/IBI,
MPUEMBI U TEXHOJIOTHH 00yUYeHHUsI, B
TOM 4HcJe HH(POPMAIIMOHHBIE.

IIK-4. Crocoben
OpraHU30BBIBATH
WHIUBUYATBHYIO U
COBMECTHYIO
y4eOHO-TTPOCKTHYIO
JIeITEIIbHOCTD
oOyyaronuxcs B
COOTBETCTBYIOLIECH
MPEIMETHOM
obyractu

[1K-4.1. leMOHCTpUpYET 3HAHUE
MIPUHIIAIIOB TIPOCKTUPOBAHUS, BIIAICHUS
MPOEKTHBIMH TEXHOJIOTHSIMH.

[1IK-4.2. Pa3zpabaTbiBaeT 1 peaan3yeT
WHIMBUIYAJIbHYIO U COBMECTHYIO
y4eOHO-TIPOEKTHYIO JCSITEIIbHOCTh
00y4arouuxcsi B COOTBETCTBYIOIICH
peIMETHON 00IacTH.

I1K-4.3. Ucnonb3yeT nepeaoBbie
MearOTUIECKUE TEXHOJIOTUH B

3HaTh:

— COBpEMEHHOE YUCHHUE O
KJIETKE;

— OCHOBHBIC YE€PTHI CTPOCHHS,
MeTabo0IM3Ma, 3aKOHOMEPHOCTH
BOCTIPOW3BEICHHS,
CreLMaIN3alUH KIIETOK;

— HMMETh MPEJICTABICHUE O
€IMHCTBE U MHOT000pazuu
KJICTOYHBIX THIIOB;

— COBPEMEHHbIE
METO0JIOTUIECKHE TTOTXO/IbI B
00JIaCTH LUTOJIOTHH;

— METO/IbI BBIJICIICHUS U
UCCIIEIOBAHUS
CyOMHKPOCKOTTMYECKUX
CTPYKTYp (3JIEKTpOHHAs
MHUKPOCKOTIHS,
muddepeHranbHOe
HueHTpudyrupoBanue u ap.),
METOJIbI KyJIbTHBUPOBAHUSI
KJICTOK;

— 3HaTh TPeOOBAHUS TEXHUKU
0€30MMacHOCTH MIPH MPOBEICHUU
1a00paTOpHBIX PabOT.

Ymersn:

— W3Jarath ¥ KPUTUYECKH
aHaJIM3UPOBaTh 0A30BYIO
o0menpodeccuoOHANTBHYIO
uH(popMaIro B 001aCTH
LIUTOJIOTUH;

— paboTaTh C pa3TuYHBIMU
BUJAMU MHUKPOCKOITUYECKOH
TEXHUKH.

Baagers:

— 0a30BO¥ TEPMHUHOJIOTHEH B
00JIaCTH LUTOJIOTHH;

— KOMIUIEKCOM




npolecce pealn3auy y4eOHo- 71a00paTOPHBIX METOOB B
HPOCKTHOM JIeSITeIbHOCTH 00JIaCTH IIUTOJIOTHU
00yYaromuxcs B COOTBETCTBYOIEH
peIMETHON 00JIaCTH.

3. YKABAHUE MECTA JIUCHUILUIMHBI (MOAYJisl) B CTPYKTYPE
OCHOBHOH NPO®ECCUOHAJILHON OBPA30BATEJLHON NPOT'PAMMADI.

Hucumuimaa  (Moxyib)  «LluTonorus»  OTHOCHTCS K OO0s3aTENBbHOM — 4YacTu
oOpa3oBarenpHOM TporpaMMbl TO0 HampaieHuio moarotoBku 44.03.05 Ilemarormueckoe
oOpasoBaHue, HarpaBieHHOCTh (poduiu) buonorus. I'eorpadus.

4. OBBEM JUCHUIIVIMHBI (MOAYJisA) B 3AYETHBIX EJMHULAX C
YKA3AHUEM KOJIUYECTBA AKAJJEMUYECKUX YACOB, BBI/IEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOLIUXCSA C NIPEITIOJABATEJIEM (ITO BUJAM
YUYEBHbIX 3AHSITUN) n HA CAMOCTOATEJBHYIO PABOTY
OBYYAIOHIUXCH.

OO01mast TpyA0eMKOCTh JUCHUTUTHHBI COCTABIISET 3 3a4eTHBIC equHUIb nin 108 qacoB

(u3 pacyera 1 3.e. =36 uacos).
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5. COAEP KAHUE JUCHUIIVIMHbBI (MOAYJIA), CTPYKTYPUPOBAHHOE
IO TEMAM (PA3JAEJIAM) C VYKA3AHMEM OTBEJIEHHOI'O HA HHX
KOJUYECTBA AKAJEMHUYECKHX YACOB 1 BUJIOB YUEBHBIX 3AHSATHUMH.
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MOTEHIUH POTOMETPHH, IPHEMBI
n3y4eHus: epMEHTATHBHON aKTUBHOCTH,
M30TOITHBIN aHAIN3
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3auer

Hroro 3a cemectp: 14 14 14 42 6 66

Conepxanue TMCUMILVIMHBI (MO1YJIs1)

Tema 1. BBenenne

[lutonorus - Hayka O CTPOEHHUM, (QYHKLUHUAX, METAOOIM3Me, B3aMMOOTHOLIEHUSAX CO
CpPEeNo, pa3BUTHUU U MPOUCXOKIAECHUU KIETKHU. JIMCKPETHBIM U MHTETPajbHbIM - JIBa MOAX0Ja K
U3yYeHHIO OOIIMX 3aKOHOMEPHOCTEH OpraHM3allid W HBOJIOLNMM KIeToK. Mecro obmei
IIUTOJIOTUU B CUCTEME OMOJIOTUYECKUX HAYK.

Hcrtopus passutua nutoioruu. IlepBele omnmcaHuss KIETOK M OAHOKIETOYHBIX
opranusmoB (P. I'yk, M. Mansnury, I'. I'pto, A. JleBenryk). BzaumocBs3b pa3BUTHS TEXHUKU
MUKPOCKOIIMU U YPOBHSI UCCIIEIOBAHUM.

Knemounas meopus. IloaroroBka kierouHou teopuu. Knerounas teopus IlIBanHa.
3HayeHue A KJIETOYHOH Teopuu paboT BupxoBa M oleHKa ero HpeAcTaBiICHUs O Pa3BUTUH
kietok. Poss P. BupxoBa, M. ®epBopHa u . MeuyHrnkoBa BO BHEAPEHNUN YYEHHUS O KJIETOYHOU
OpraHu3aluy B OuOJIOTHIO U MeauuuHy. LlemntonspHble matoaorus U (GU3UOIOTHs, YUYEHHUE O
¢aronuTax - OCHOBBI Pa3BUTHS COBPEMEHHON MEIUIIMHBI U IMMYHOJIOTHH.

Hauvano XX Beka - mnosBieHUE LHUTOreHeTHKH. Btopas mnonoBuHa XX Beka -
BO3POXKACHUE OOILIEH LMUTOJIOTMHM KaK CaMOCTOSTENIbHOM HAayKM U BO3HUKHOBEHHE HOBOI
CUHTETMYECKOW HayKuM — OHOJOrMM KIeTKH. Benymme oredecTBeHHble M 3apyOeKHbIe
LIUTOJIOTUYECKHE LLIKOJIBI ¥ HAIIPaBJICHUS.

Tema 2. MeToabl CBeTOBON MUKPOCKONNH, KYJIbTYPbI KJIE€TOK H TKaHEH, Bbl/1eJICHUSI
U HCCJICNOBAHNSA CYOKJIETOYHBIX CTPYKTYP, HOTeHUHH (poTOMeTpHH, IPHEMbI H3YYCHHUS
(pepMeHTATHUBHON AKTUBHOCTH, H30TOIHBIN aHAIU3

ApceHasr METOOB LIUTOJIOTHUHU: OT JKUBBIX KIETOK 10 MAKPOMOJIEKYJIAPHBIX KOMIUIEKCOB.

Ipudicuznennvie Menmoosl HAOIOO0EHUs KIIEMOK.

Kynerypa Kierok BHe opranusma. Merox TemHoro mnomns. ®a30BOKOHTpacTHas
MHKpocKonusa. MukpocbeMka. MUKpOMaHUITyIaTOp. MuUKpoxupyprus. Meroasl Hccie0BaHus
¢u3nueckux cBOMCTB KieTok. CynpaBuTajbHas JIOMHUHECLEHTHas MUKpOCKONMs. BuranbHble
KpaCHUTEIIH.

H3yuenue pukcuposanHvix Kiemox.

[onsarus o ¢uxcauuu. Apredaktel mpu o0paboTke KieTok. [IpUHIUMIBI OKpamuBaHUs
KIIETOYHBIX CTPYKTYp. LluTOXMMHMYECKHE KayeCTBEHHBIE METOJABI MCCICNOBAHUSA: PEAaKLUU Ha
0enKu, GepMEHTHI, HyKJICHMHOBBIE KUCIOTHI, MOJTUCAXaPUAbI, )KUPBI, JIUIUAbI, BATAMUHBI, COJIH 1
T.1. UMMyHOXUMUSL.

Ochogbl ghuzuyeckux memooos onpeoeneHusi NOKATUIAYUU U KOAUYECmEd Beujecmes 6
KaemKe: MHUKpPOCIIEKTPOMETPUs, LUTO(POTOMETpUs, UHTEPPEPELIMOHHHAS U JFOMHHECLEHTHAs
MHUKPOCKONHUSA. ABTOpanuorpaduyeckoe MW3yueHHe JIOKAJIW3aluHh, [IWHAMHUKH CHHTE3a U
TPAHCIOPTa BEIIECTB B KJIETKE; OCHOBBI METO/IA.

OnekmponHas MUKpOcKonus. JNEKTPOHHBIE MHUKPOCKOIIBI I[POCBEYMBAIOILEIO U
CKaHMpymomero Ttuna. Pa3HooOpa3ue MeTOJOB IOJArOTOBKM MaTepuayia Ui 3JIEKTPOHHOMN
MHKPOCKOIIMH B 3aBHCUMOCTH OT LIEJI€H U 3aJa4 uccienoBanusd. [IpenMymecTtsa U HEJOCTATKU
METO/a, BO3MOXHOCTb apTe(hakTOB MPH MTOJATOTOBKE OOBEKTA.

Kondokansaast Mukpockonus. BozmoxxHocTi MeToa.

Hugpgepenyuanvrnoe yenmpugdyeuposanue - METO] MOIYYEHUS OTAEIBHBIX KIETOYHBIX
KOMIIOHEHTOB JUISI LUTOXMMHUYECKOTO M OHOXMMHUYECKOro ananmsa. [Ipobmemsbl momydeHus
YUCTBIX (PpaKLUil U METO/BI UX JAJIbHEHILEro UCCIeJOBAHUS.

Tema 3. CTpykTypa u pyHKUMH OMOMeMOpaH




[Ina3matuyeckass MemOpaHa - OCHOBHAsi, YHUBEpCaAIbHas JJIs BCeX KIETOK cyOcHucrema
MOBEPXHOCTHOTO amnmnapata. OTHOILIEHHE OCHOBHBIX XUMUYECKUX KOMIIOHEHTOB IIa3MaTHYECKOMN
MeMOpaHbl Y JYKapHOTHBIX M TPOKAPHOTHBIX KIETOK. VcTOpUs H3y4YeHHs OpraHHu3aluu
I1a3MaTHYecKol MeMOpaHbl: OT TmepBoil mojoBuHBI XX Beka [0 HallUX JHEH: a)
"bytepopoanas" moxens k. Januwsnu u I'. J[3BcoHa, 6) Teopuss YHUTapHON OMOJIOTHYECKON
MeMOpanbl  JIk. PoOepTcoHa, T) JXHUIKOCTHO-MO3aWuyHas Mojenb 3uHrepa-HukxosicoHa.
Jlunuaaeiii U GeNKOBBIA cocTaB MeMOpaH, MX (DYHKIMOHAJIbHAs pPOJib M B3aMMOOTHOIICHUS.
ACUMMETpUYHOCTh KJIETOYHBIX MeMmOpaH. Pasnuunble cBoiicTBa pa3Hbix MemOpaH. CBs3b
MeMOpaH ¢ [uTornIazMaTudeckuMu oenkamu. Poct memOpas.

baprepHo-TpaHCHIOpTHAsT POJb IJIa3MaleMMbl. TpaHCMEMOpaHHBIM MEPEeHOC HOHOB U
HU3KOMOJIEKYJISIPHBIX COeIMHEHUI. PenientopHas posb mia3MaaeMMBl.

Tema 4. CyOki1eTOUHbIEe KOMIIOHEHTBI, X OHOXHMHYeCKHe XapaKTepPUCTHKHU

Ilosepxnocmuoiit annapam Kiemok u yumockenem.

Opranuzanus  MOBEpPXHOCTHOro  ammapara  kinetkd. CyOmemOpaHHas — 4acTh
MIOBEPXHOCTHOIO ammapata M nuTockener. OOmMe 3aKOHOMEPHOCTH OpraHM3alud U poilb
LUTOCKENIeTa — CTPYKTYp MAaTpHKCa LUTOIJIA3Mbl SYKapUOTHBIX KJIETOK. MukpohubpuispHas
cucTeMa, WIM CHUCTeMa MHKpO(QHUIAMEHTOB. AKTMUH M MHO3MH — OCHOBHBIE O€JKH
MUKpPOQUOPMILISPHON cucTeMbl. MUKpO(GUIAMEHTbl B MBIIIECYHBIX UM HEMBIIICYHBIX KIIETKaX.
TyOynuHoBast cuctema, WIM CUCTeMa MHUKpPOTpyOouek. TOHKOE CTpOeHHE U XUMH3M
MUKpoTpyOouek. TyOynuHBI, MX CBOIiCTBa M poJib B 00pa3oBaHUU MUKpOTpyOouek. Poib
MHUKpOTpyOOUeKk B 00pa30oBaHMU XPOMAaTHHOBOTO BepeTeHa JelieHHs KieToK. Ponb BepereHa B
PacxoKJIEHUU XPOMOCOM Ipu MuTo3e. KapkacHasi posib HUTOIIa3MaTHUYECKUX MUKPOTPYOOUEeK.
benxu TpanciokaTopbl. CHucTeMa HPOMEXYTOUHBIX MHUKpOo¢puiaMeHTOB. CTpyKTypa U XUMUS
MukpouiameHnToB. CkeneTtHas (YyHKUMS W MHTETpallMOHHAs (QYHKIHUS MPOMEKYTOUHBIX
(¢uIaMeHTOB OCHOBHBIX cHcTeM KiIeTku. Cucrema "TOHKUX" (UIAMEHTOB M HX YCIOBHas
Kiaccuukanus.

HanmeMmOpaHHble  CTPYKTYpHl  TMOBEPXHOCTHOTO  ammapara, HX  MHOroo0Opasus
XUMHUYECKOTO cocTaBa M (YHKIMOHAJIbHOW HampaBieHHOCTH. HaameMOpaHHbBIE CTPYKTYphbI
npokapuoT. HagmeMOpaHHbIE CTPYKTYpPbI 3YKapHOTHBIX KJIETOK. [ IMKOKANIMKC B KJIETKaX MeTa-,
MIPOTO30MHBIX U PACTUTENIBHBIX OPTaHU3MOB.

EnvHCTBO CcHCTEM IOBEPXHOCTHOIO amnmapara B pPEalu3allid OCHOBHBIX KIIETOYHBIX
¢bynkuuii. PenentopHas QyHkuus: a) peuenuus y NpoKapuoT 0) Mojendb KyJIbTUBHUPYEMBIX
¢ubpobs1acToB B) JEKTUHOBBIE pelentopsl T) cucrema [ Td-3aBucumbix OenkoB. TpaHcHopT B
MeMOpaHHOW YIIaKOBKe: a) SHAOIUTO3, 0) 3K3011uT03. [I0CTOSHHBIE MEXKKIIETOUHbIE KOHTAKTHI: a)
M30JIUPYIOIINE KOHTAKThI, 0) MEXaHMYECKHE KOHTAKTHI, B) XUMUYECKHUE KOHTAKTHI.

Memabonuueckuii annapam yumonaazmsl - CHCTEMA, COCTOANIAs W3 OCHOBHOM
LUTOIUIa3Mbl  (THAJIONJIa3Mbl) HEMEMOpAHHBIX OpPraHOMIO0B, MEMOpPaHHBIX CTPYKTYp M HX
COJZIEPKUMOTO.

Opzanuzayusa pubocom. PubGOCOMBI B TNPOKAPHOTHBIX M OSYKAPUOTHBIX KIJIETKaX,
Pubocomsl x10porniacToB U MUTOXOHApUI. M3MeHeHue ob1ero mysa, 4ucia NpUKPEIyIeHHbIX U
CBOOOJHBIX PHOOCOM B OHTOI€HE3€ KJIETOK OpraHu3Ma M IOJ BIMSHUEM (PAKTOPOB BHEIIHEH
Cpelbl.

Opzanouowl Inepzemuueckoco oomena

Mumoxonopuu. Wctopust uccnenoBanuii: ot cepeawanl 1XX mo Havama XXI Beka.
CTpyKTypa MHUTOXOHIpPHUI: MeMOpaHbl, KPHCThI, MaTpUKC. Polb MUTOXOHAPHHA B CHUHTE3Ee H
HakoruieHnun ATO®. Ilytu cunteza AT® B kieTke: aHadpOOHBIA TIIMKOIU3 U OKHUCIUTEIHLHOE
dochopunuposanue. CTpoeHHe KPHUCT, JIOKAIU3AUSA B JTUIONPOTEUHOBBIX MEMOpaHax 3BEHbEB
OKHUCIIUTENBHOTO (pochopunrpoBanusi. Mi3MeHeHue CTpyKTypbl MUTOXOHJIPHUM B 3aBUCUMOCTH OT
uX (QyHKIHOHANIBHOTO cocTosiHus. Matpuke mutoxonapuit: PHK, THK, Oenku MuUTOXOHIpUI.
XOHJIPHOM - €T0 TUIBI U (YHKIMOHAIbHbIE 0COOeHHOCTH. KOHCepBaTH3M B OTBETHOW pEaKINU
Ha BO3JIeicTBUE (PaKTOPOB BHEIIHEH CpeJIbl.



IInacmuovl. TOHKOE CTpPOCHHME XJIOPOIJIACTOB W WX pa3BUTHE Y IMpeJCTaBUTENEH
pPa3IMyYHBIX CHUCTEMAaTHUECKUX TpyNM. YIbTPAaCTPyKTypa XJIOPOIJIaCTOB M CHCTEMaTHKa
Bojiopociel. ['paHaibHblE W arpaHajgbHbBIE XJIOPOIUIACTHI. JIEHMKOIUIACTBI, XPOMOILIACTHI.
Mopdo-pyHKIMOHAIBbHBIE TEPEeCTPORKH (OTOCUHTETUYECKOTO ammapaTa B OHTOI€HE3€e M MOJ
BJIMSIHAEM (PaKTOPOB BHEIIHEH CpeJIbl.

Compsiratoniue . memOpanbl. Teopus  Mwutuenmna - CkymadeBa.  buorenes
HHEproodpasyromux opraHousios. [Ipobiema MPoOUCXOKIECHUS MUTOXOHJIPUNA U XJIOPOIUIACTOB.
Ot runote3 P. Anbtmana, K. MepexkoBckoro a0 pabot C. Maprenuc, JI. CepaBuna.

Memopannsie opzanoudvl MemadoauecKkozo u KamadoauuecKko2o 00MeHos.

Duoonnasmamuyeckas cemov (IHOONIAZMAMUYECKUL PEMUKYVIYM).

I'panynspHas sHAoIIa3MaTHYECKas CETh - JPracTollia3Ma, €€ CTPOCHHME, XUMUYeCKas
KOMITO3HUIIMSI U OCHOBHAs POJIb KaK CTPYKTYpbI, YUaCTBYIOIIEH B CHHTE3€ SKCIIOPTUPYEMBIX M3
kiaetkn OenkoB. CuHTe3 OenkoB B ruanoruiasme. CHHTE3, HAKOIUIGHHE W TPaHCIOPT
CHUHTE3UpPOBAaHHOrO OejKka B CHCTeME »JHAOIUIa3MaTHueckod ceTH. CBS3b T'paHyJISpHOU
HHJIOMIIA3MATUYECKOM CeTH C AepHON 000IO0UKOM.

['magkas sHAomiIa3MaTudeckas CeTh, CTPYKTypHasl XapakTepucThka u Xumus. CBsi3b
IJIAJKOM dHIOMIa3MaTHUYECKONH CETH C CHHTE30M IOJIMCAXapHJI0B, )KUPOB, CTEPOUIOB U APYTUX
MoJieKyd. Ponb rimankoi sHIOMIa3MaTHYECKONH CeTH B J€3aKTUBALIMU PA3IUYHBIX XUMHUYECKUX
areHTOB.

Amnmnapat ["onbpku (muacTUHYaTHIA KoMIuieke). O01mas xapakTepucTHKa, OpraHu3aus u
JOKaJIN3all¥sg B KIETKe. BapuaHThl opraHM3aliiM B KJIETKaX PAacTUTEIbHBIX M >KMBOTHBIX
oprann3MoB. OyHKIMOHAIBHAS POJIb ammapaTa [ oiabaKH.

BakyonspHasa cucrema kietok pacteHuid. LleHTpansHas Bakyousib. ToHomiact. Passurue
U TIPOMCXO0K/IEHUE BaKyOJISIPHON CHUCTEMBI, €€ (DyHKIIMOHATIbHOE 3HAYCHHE.

JInzocomel. Mctopust otkpeitua. CTpyKTypa JM30COM, THIIBI JIM30COM, MX XMMHYECKas
xapaktepucTuka. OyHKIMOHATBLHOE 3HAUEHUE JIU30COM, X MpoucxoxkaeHue. CBs3b JIM30COM C
npoleccaMy BHYTPHKIJIETOYHOTO MUIIEBApeHus, ¢ (aronurozom, padboToil ammapaTta ['onbmku.
AyTodarocomsl. Perukmuzanmst 3H10COM.

Ilepokcucombl U apyrue MeMmOpaHHbIe oOpraHouabl. @DYHKUMOHANbHAs poJib B
pacTUTEIbHON U )KMBOTHOM KileTKe. [ TMKOCOMBI, THAPOT€HOCOMBI. TPAHCIIOPTHBIE MY3bIPbKH,

MopdodyHKIOHaIbHAsT ~ B3aUMOCBS3b ~ OCHOBHBIX ~ MEMOpaHHBIX  OPraHOHWJIOB
aHa0oIMYECKOM U KaTabOIUYECKOW CUCTEM IUTOILIa3Mbl. MIcTopHs cTaHOBIIEHUS U COBPEMEHHOE
COCTOSIHUE  TMPOOJIeMBbl ~ B3aUMOJCHCTBUS ~ MEMOpPaHHBIX  OpPraHOMIOB  ILUTOIIA3MBl U
MOBEPXHOCTHOTO amnmnapara. EauHcTBO u IJIACTUYHOCTh (punorenernueckas u
(byHKIMOHATIbHAS) MEMOPAaHHBIX CTPYKTYP METab0JIMYECKOro anmnapara KIeTKH.

Hoepnwiii annapam

Anpo - cucrema COXpaHEHMs, BOCIPOM3BEIACHMS U pealu3ali TI'€HETUYECKOU
uHpopmanuu. LlenTpanpHas forMa MoJeKyJIsspHOU Ouosioruu. Pouib siipa B )KU3HU KIETKU U €T0
3HaueHue B mepeHoce nHpopmarmu ot JAHK k Oenxy. JJHK siapa, ee ctpoenue u cBoiicTBa,
peaymukanus. Tpanckpunuus. Posb siapa B mporiecce TpaHCHIALMU: SAEPHOE MPOUCXOKICHHUE
amnmapara OelKOBOro cHuHTe3a B KieTke. OCHOBHbIE (YHKIMM siipa: TPAHCKPHUIIIUS,
penyIUTMKAIUs U IepepacnpeiesieHe reHeThIeckoro Marepuana. Permmukanua monekyn JHK y
MPOKApUOT U 3yKapuoT. PerukoH. I'eHeTnyeckuii anmapat 6akTepuii.

HnTepdasHoe s1po, OCHOBHBIE 3JEMEHTHI €r0 CTPYKTYPBI: XPOMAaTHH (XpOMOCOMBI),
SJPBIIIKO, SIJICPHBIN COK (KapuoIiazma), siaepHast 000JI0UKa, sIIePHbIN OeTKOBBIA MaTpPHKC.

XpoMatuH, €ro XuMmHuueckas xapakTepuctuka. Juddys3Hbli U KOHIECHCHPOBaHHBIN
XPOMAaTHH, YYXpOMAaTHH U T€TePOXPOMATHH, UX (QyHKIHOHATbHOE 3HaueHue. CaremmrHas JJHK.
YapTpacTpykTypa  XpoOMaTWHA, CTPOCHHE  JJIEMEHTApHBIX  XPOMAaTUHOBBIX  (hUOPHILI.
Hyxkneocomsl: cTpoenue, poiib pu (pyHKIIMOHMpOBaHUU XpoMmaTuHa. HykneomepHas ¢pubpuiia.
[leTneBble TOMEHBI XpoMaTHHA. [ MCTOHBI U HETMCTOHOBBIE OEJIKH: UX POJIb B KOMIIAKTHU3ALMU
JHK. Snpo B mpouecce penymiiMKkaluy U NepepacrpeneacHsl TeHETUUYeCKoro matepuana. Jlsa
COCTOSIHMSI TJIaBHBIX SIZCPHBIX CTPYKTYp - XpoMmocoM. [loBeseHne xpomaTHHa - XpOMOCOM - BO



Bpems MuTOo3a. KOHIENnus o HENpPEPHIBHOCTH XPOMOCOM B TE€YEHHE BCETO JKU3HEHHOTO IMKJIA
kieTku. OOmiee cTpoeHue, TUMBI M ¢GopMa MUTOTHYECKUX XpoMocoM. JluddepeHunpoBka
XpOMOCOM M0 JUIMHE: IEHTpOMepa, BTOpUYHAs TMepeTskka, Tenomepa. uddepenumanshas
OoKkpacka xpoMocoM. Pacnpenenenue HoBocuHTe3upoBaHHoW /IHK B nodyepHmx Xxpomocomax.
YpOBHH CTPYKTYPHOH OpraHu3aluil XpOMOCOM. XPOMOHEMa, MOHATHE O CyOXpOMAaTHIHBIX
CTPYKTypaX MHUTOTHYECKHUX XpOMOCOM. [IMKI KOHJEHcalnu XpOMOCOM BO BpEMs MHTO3a.
MaTtpukc MUTOTUYECKUX XPOMOCOM.

Cunre3s PHK: tpanckpunumonnsie enuHunsl, npenmectBeHHHkn WPHK, co3peBanmne
uPHK, crnaiicunr. PubonykiaeonpoTenibl - KOMIOHEHTbI MHTep(ha3HbIX sSaep.

SApBIIKO - OpraHoMj CHHTE3a KIETOYHBIX pubocoMm. Uucio sapelliek B sape, UX
XpOMOCOMHOE IIpoucxoxaeHne. Xumus sapsimka, PHK sapeimka.

Crpoenue u yIbTpacTpyKTypa AapblKa. [[MKI n3MEeHEeHNs! CTPYKTYPBI SAPBIIIKA B CBS3H
c ero ¢pynkuueit. Cyap0a sipblIiKa B MUTO3€ U €T0 CBSA3b C MUTOTHYECKUMHU XPOMOCOMAaMH.

Crtpoenue u xumusi pubocom. IlpemmectBennuku pudocomubix PHK. Ilytu cuntesa
pubocom. [TonsiTre ob1ero myaa pubocoM U €ro U3MEHEHHE.

JIHK sapermka. Ctpoenue renoB pPHK, monuumcTpoHHOCTH. AMIUIM(UKAIUS T€HOB
pPHK.

SAnepnas o0osouka, ee CTpoeHue U PyHKIMOHAIbHOE 3HaueHue. CTpoeHHe epHBIX 1OP.
CBs3b s1epHON 000JIOUKU C LUTOIIA3MATUYECKUMHU CTPYKTYpaMH M XpoMocoMaMu. SnepHo-
LUTOIIa3MaTHYECKUM TpaHCTIOPT. S iepHbIN OETKOBBIM MaTPHKC.

Tema 5. CTpoeHue ¥ NPUHIUINBI )KU3HEAEATETbHOCTH KJIETKH, eIUHCTBO U
pa3Hoo0pa3ne KJIeTOYHbIX THIIOB, BOCIIPOU3BeIeHHE U CTIelNATN3alus

Cospemennas knemounas meopus. OCHOBHbIE NIOCTYJAThl KJIIETOYHOW Teopuu. Kiretka —
JJIEMEHTapHas eIUHMIA KUBoro. KieTka Kak eJuHas CUCTeMa CONPSIKEHHBIX (DYHKIIMOHATBHBIX
eauHUL. XMMHYECKUN COCTaB KMBOW KIIETKH. [loacucTemMsl opraHe 5yKapuoTHOM KJIETKH, UX
¢byHkuuu. OTINYUTENBHBIE YEPThl CTPOEHUS MPOKAPUOTHOM KJIETKH. | OMOIIOTMYHOCTH KIIETOK
YKUBBIX OPTaHU3MOB.

Pazmnoorcenue npokapuomuvix u 3yKapuoOmHulx Kiemox.

JKW3HEHHBIN LUK KJIETKW: MPECUHTETUYECKas, CUHTETHYECKAas M MOCTCHHTETHYECKAs
¢a3pl. 3HaueHue 3TUX (a3 B )KU3HU KIETOK.

Jlenenne npoKapruOTHYECKUX KIIETOK.

OOmast cxema HENpSAMOro JeneHus (MHUTO3a) JYKapUOTHYECKHX KIETOK. MHTO3 y
NpocTeUnX. MUTO3 y KIETOK )KUBOTHBIX U pacTeHUi. CTaauu MUTO3a, UX MPOIOIHKUTEIBHOCTh
U XapakTepUCTHUKAa. MeXaHW3Mbl JBHXKEHUS XpPOMOCOM. I[UTOKMHE3 y JKUBOTHBIX U
pacTUTENbHBIX KJIETOK: 00pa3oBaHUE KIETOYHOW mepeTsikku u  ¢parmoracta. CyapOa
KJICTOYHBIX OpraHesul B Mpolecce AeJeHUs KIeTkH. MeTaboinu3m faensuiencs KiaeTku. Perynsmus
MHTO03a, BOIIPOC O ITyCKOBOM MEXAHU3ME MUTO3a.

Meiio3, cragun Mmeio3a. KoHbroramus XpoMOCOM, KPOCCHHIOBEDP, PENYKIMS 4YHCIIa
XpOMOCOM. bronorudeckuii cMbIca Mero3a. Meio3 y )KMBOTHBIX U PaCTEHUH. XPOMOCOMBI TUIIA
JIAMIIOBBIX LIETOK. Pa3mnuus Mexay MUTO30M U MEHO30M.

OHJIOMUTO3 U COMaTUYECKas MONUILTONANS. [loIuTeHns: MOIUTEHHBIE XPOMOCOMBI.

Cmpykmypnoe u QpynKyuonaibHoe paznooopasue Kiemoxk MHO2OKIeMOYH020 OP2aHU3MA.

TorunoreHTHOCTh KieTOK. JluddepeHunanus KIeToK - BO3HUKHOBEHUE TeTEpPOre€HHOTO
KJIETOYHOT'O COCTaBa OpraHu3Ma, oOecreunBarollero pasnoodpasue ero GpyHkuid. Poub sapa u
nuroruiasMel B auddepennuanuu kietok. Teopuu muddepennmanuu. [TomuteHHOCTS siep.
OMmOpuoHanbHas aetepMuHanus. MHaykinonasie BnusHus. OnyxoneBas TpaHchopManus.

Ilamonozus, cmapenue u cubensb Kiemxu.

Crenuduueckne M HecrenupHUUECKUe peaklMU KIETKH Ha MOBpeXaAeHUs. Teopus
napanekpo3a. OTBeTHblE peakuud Ha (AKTOpbl BHEUIHEM Cpeapl y BBICHIMX PACTeHHM U
BOZOpOCIIel. MI3MeHeHHe CTPpYKTypbl OPraHOUAOB IIPU IMOBPEKICHUU KIETKU. BHyTpUKIeTOYHAs
penaparnus. BausiHre ropMOHOB Ha PACTUTEIBHYIO KIIETKY.



I'uGens xierku. L{utonornyeckue npuszHaku rudenu kieTku. buoxumuueckue npu3HaKku
rubenn kietku. Crienudurka ctapeHus U pa3pylIeHUs KIETOYHBIX CTPYKTYP B PaCTUTENbHBIX U
JKUBOTHBIX OpraHusmax. SIBjaeHue anonrosa.

6.

HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHMUA,

HEOBXOIUMOI'O JJis1 OCBOEHUA JUCHUIIJIUHBI (MOIYJIS).

OcHoBHasl JquTepaTypa:

1.

Bepemaruna, B.A. OcHOBBI 001Iel IUTONOTUU : yueld. mocoOue Asi CTyI. BY30B,
o0yu. 1o cren. ¥ Harpasil. noarot. "buonorus" / B. A. Bepemarusna. - 3-e usza., crep.
- M. : Akanemus, 2009. - 176 c. (15 sk3.)

Jlenuenko E.M. [{utonorusi, THCTONOTHS ¥ YMOPHOJIOTHS | YIEOHUK /IS CTY 1. BY30B /
EM. Jlenuenko. - M. : IOPair, 2019. - 347 ¢ - URL:
https://urait.ru/viewer/citologiya-gistologiya-i-embriologiya-43781 1#page/1

UYennos, H0.C. BBeeHre B KIETOYHYIO OUOJIOTHIO | YIEOHUK IS CTY/. YH-TOB, 00yY.
no Hampasi. 510600 "buomorus" w Omonor. cmer. / 0. C. Yenmos. - 4-¢ u3nm.,
nepepad. u gom. - M. : Akanemknura, 2005. - 495 ¢. (29 sk3.)

[{uromnorus : y4eb.-meroa. mocodbme k yad. u mpakT. 3aHatusm (cmer. 032400
"buonorus'") / @enep. areHTCTBO M0 00pa3oBaHut0, MypM. TOC. TIe/I. YH-T ; aBT.-COCT.
H. B. Ukxko. - Mypmanck : MI'TTY, 2006. - 97 c. (29 3k3.)

JlonmoHuTeIbHAS JIUTEpaTypa:

5.

7.
(MOJTY

Bepemaruna B.A. uronorus: [yuyeOHHMK AN CTyZA. YYPEXKIECHUH BBICHI. MPOdQ.
oOpazoBanusi] / B.A. Bepemaruna. - M. : Akanemus, 2012. - 172, [1] c. : un. -
(Boiciee  mpodeccuonanbHoe  oOpasoBanue. Ilemarormueckoe — oOpa3oBaHUE)
(bakanaspuar). - bubnuorp.: c. 17 (5 3x3.)

Coxonos, B.W. LluTonorus, rucTonorus, sMOprUoorus : yueOHUK Ui CTyA. By30B /
B. U. Cokonosg, E. U. Yymacos. - M. : KonoC, 2004. - 351 ¢c. (5 9k3.)
MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHbI

JIst)

B o6pa3oBatensHOM Iporiecce NCTIONb3YIOTCS:

— yd4eOHbIe ayAWTOPUH JUIS MPOBENEHHS YYEOHBIX 3aHSATHH, OCHAILCHHBIE 000pYyIOBaHHEM H/
WIA €r0 BUPTYaJbHBIMH aHAJIOTAMH M TEXHWYECKHMHU CpeICcTBaMH OOyudeHHs: ydyeOHas Me-
6enp, 1K, obopynoBanue 1u1st IEMOHCTPALIMH PE3EHTAI, HAaTrJIsIHBIE TI0CO0ONS;

— TIOMEIICHUS JUIsI CaMOCTOSTENbHOH paboOThl, OCHAILICHHBIE KOMIIBIOTEPHOH TEXHUKOM C
BO3MOXKHOCTBIO MOJKITIOUCHHUS K ceTH «HTepHeT» 1 obecrieueHneM 10CTyma B 3JIEKTPOHHYTO
MHPOPMaLMOHHO-00pa3oBaTeNbHy0 cpeny MATY.

7.1 INIEPEYEHb JIMIEH3NMOHHOI'O 1 CBOBO/JHO PACITPOCTPAHAEMOI'O
MMPOI'PAMMHOI'O OBECIIEYEHMUS:

7.1.1. JInueH3noHHOE MpOrpaMMHOE 00eCIIeYeHHE OTEUECTBEHHOTO IPONU3BOICTBA!

HC UCIIOJIB3YCTCA

7.1.2. JInueH3noHHOE IMporpaMMHOe obecriedeHne 3apy0eKHOro IPOU3BOJICTBA:

MS Office, Windows 10

7.1.3. CB0OOTHO pacmpocTpaHsIeMoe MPOrpaMMHOE 00eCieYeHHE OTEeUECTBEHHOTO TPOU3BOICTBA:

DJVuReader

7.1.4. CBoOOIHO pacnpocTpaHsieMoe MporpaMMHoe obecrieueHne 3apy0eKHOTO IPOU3BOICTBA:

Adobe Reader

7.2 QJIEKTPOHHO-BUBJIMOTEYHBIE CUCTEMBI:

OBC «M3narensctBo Jlanpy [DNeKTpOHHBIH pecypc]: aneKTpoHHas OuOIHoTeyHas cucrema /

000 «Mznarenbctro Jlanby. — Pexxum focryna: https://e.lanbook.com/;


https://e.lanbook.com/
https://biblio-online.ru/viewer/citologiya-gistologiya-i-embriologiya-437811#page/1

DBC «dnekTponHas 6uGauoTeunas cucrema FOPAMTy [DnekTpoHHEIH pecypc]: 1eKTpoHHas
oubmmoteunas cuctema / OOO «DNeKTpOHHOE W3/1aTENBCTBO IOPAUT». — Pexum JOCTyIa:
https://urait.ru/;

ObC «YHmBepcuTeTcKas OWONMOTEKAa OHJIAWH» [DIEKTPOHHBIA pecypc]: DIeKTPOHHO-
MEPUOIUYECKOE U3TAHHUE; TPOTPAMMHBIN KOMIUIEKC JJI OpTaHU3alUK OHJIAWH-0CTYIa K JTUIEH3MOHHBIM
marepuaiam / OO0 «HekcMemua». — Pexxum nocryna: https://biblioclub.ru/.

7.3 COBPEMEHHBIE TPO®ECCHUOHAJIBHBIE BA3bI TAHHbIX:
- Nudpopmanmonno-ananutuueckas cucrema SCIENCE INDEX
- DnekTpoHHas 0a3a JaHHBIX SCOpus
— Bba3e! ganneix kommannu CLARIVATE ANALYTICS

7.4. AHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI:

- CropaBouno-mipaBoBasi ~ uH(popmarmonHas  cucrema  Koncymbrant  I[lmoc
http://www.consultant.ru/

- OOO «CoBpemeHHblE MeJMa TEXHOJOTMM B OOpa3oBaHUM U  KYJIbTYpe»
http://www.informio.ru/

8. UHBIE CBEJEHUS U MATEPUAJIbI HA YCMOTPEHUE BEAYIIEN KA®E/IPBI
He npexgycmotpeno.

9. OBECIIEYEHUE OBPA30OBAHMUS JJIA JIUL C OB3

Jlns obGecniedyenus: oOpa3oBaHUS MHBAIHUIOB U JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSMU
3I0POBBS peaIU3aIUs TUCIUTITMHBI MOKET OCYIIECTBIATHCS B aJaITUPOBAHHOM BHUJIE, C YUETOM
cnenu(UKd OCBOCHHMSI U JUAAKTHYECKHX TpeOOBaHWM, HCXOAS W3 HWHAUBUAYAIbHBIX
BO3MOXKHOCTEH U 0 INYHOMY 3asiBJICHUIO 00YYaronerocs.


https://biblioclub.ru/
https://urait.ru/

