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1. llepevyeHb MIaHMPYEMBIX Pe3yJbTATOB 00y4eHUsI N0 AUCHMIIINHE, COOTHECEHHBIX €
IVIAHMPYEMbIMH pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl

P €3yJIbTaTbl OCBOCHUA

B PE3YJIbTATC N3YUCHUA TUCHUIIMHBL 06yqafoumec;1 JOJIDKHBI:

(dbopMHpoOBaHUE Y HUX
poQeCCUOHATLHON
KOMTICTCHITHH

00pa3zoBaTenbHON

POTpaMMBbl BHATh YMETh BIIAJIETh
(KOMIIETEHIIMN)

IMK-1. Crocoben CTPOEHUE KIIETKH UACHTU(PUIMPOBATH HaBbIKaMU
TBOPYECKHU U MaKpOMOJIEKYJISIpHBIE KJICTOYHBIE paciuppoBKU
MCIIO0JIb30BaTh B OCHOBBI €€ (DYHKIIHIA; CTPYKTYPBI 110 UX | 3JIEKTPOHOTPAMM,
HAYYHOH 1 TEPMUHOJIOTHIO, AIIEKTPOHHO- BbIOOpa 1
MPOM3BOJICTBEHHO- UCTIOJIb3YEMYIO MHUKPOCKOIMYECKOMY|  NPUMEHEHUS
TEXHOJIOTUIECKOM IUIs1 OTIMCAHMS KJICTOYHBIX| H300paXKCHUIO U OCHOBHBIX
NesITeIbHOCTH 3HAHUS CTPYKTYD; OCHOBBI OLIEHUBATh UX LUTOJIOTMYECKHX
(yHIaMEHTAIBHBIX U COBPEMEHHBIX METOJIOB |(pyHKIIMOHAIBHOE METOHK IS
NPUKJIAJHBIX Pa3JIeNIoB | U3yYEHUs CTPYKTYpBl U | COCTOSIHHME, 1aTh MOJIEKYJISIPHO-
MVCIUTUTAH (MOJTYJIEH ), (GYHKIHMNA KIETKH, IIUTOJIOTUIECKOE OMOJIOTUIECKHUX
OTIpeIeIISIOINX UX BO3MOXHOCTH U OINHCaHME KIETKH. | HUCCIEeI0BaHHM.
HaIpaBJICHHOCTh OTpaHUYCHUS

(mpoduIib) TpOrpaMMBI B MOJIEKYJISIPHO-

MarucTpaTypsbl U OMOJIOTUIECKHUX

HalleJIeHa Ha HCCIIeIOBAaHMSIX.

2. MecTo TUCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHLI (HpaKTI/IKI/I), HU3YUYCHUC KOTOPbIX HeO6XOI[I/IMO 151 OCBOCHHA AHUCHUIIIIMHBI

OyHKIHMOHATBHAS MOP(OJIOTUS KIETKH:
Opranunveckas xumus, buoxumus, MonekynspHas 6uonorust u ATomHast pusuka

Jucuuniauasl (MMPaAKTUKH), U1 U3YYEHUST KOTOPBIX HEOOXOIMMO OCBOCHHE TUCIIUILTAHBI
OyHKIMOHATbHAST MOP(OTIOTUS KISTKH:
MonexynsipHast Onosiorusi, [ 'eHeTuueckast HHXCHEepHUs.

3. TpynoeMkoCTh JMCUMILUIAHBI B 324eTHBIX €IMHULAX C YKa3aHHEM KOJHYeCTBa
aKaJeMHYeCKHX YacOB, BbI/IeJIECHHBIX HA KOHTAKTHYIO padoTy o0yualomierocsi ¢
npenoaasarteseM (Mo BUIaM y4eOHbIX 3aHATHII) M1 HA CAMOCTOSITEILHYIO PadoTy
o0yuawuerocst

TpyaoeMKocTs AUCHUIUTHHBI — 2 3.€. (72 1)

dopma atrectarmu: AuddepeHrpoBaHHbIN 3a4eT

Ne Bun nesrensHocTH Cemectp 2

1 Jlexmuwm, u 12
2 [[IpakTyeckue 3aHATHS, U 20
3 |KonrtakTHas paboTa mpH aTTecTanuun 2
4 |CamocrosiTenbHas pabora, 4 38
5 Bcero, u 72




4. Conep:xanue JMCHUILIHHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3/iesiaM) ¢ YKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJIMYeCTBA aKa/JleMH4YeCKHX YacOB U BUJ0B YU4eOHbIX 3aHATHI
Jlexuuu (12 4) u npakTrueckue 3auatud (20 1)

HanMenoBaHue TeMBI U HX COACpIKaHUEC O6’I>CM,
qgac

Hcropus Mukpockonuu. MUKpOCKOIINYECKUE METObI U3YUEHHUS KIIETOK U TKAHEH. 8
Pa3HOBHAHOCTH CBETOBOM M AIEKTPOHHASI MUKPOCKOIIHSA, METOIBI ITOJITOTOBKH IPEnapaToB.
KpromeTopl, 31€KTPOHHO-MUKPOCKONIYecKas ToMorpadusi. IMMyHOMHKpPOCKOITHSI.

Kierka. Xumuueckuii coctas. [IpuHIIMT KOMITApTMEHTATU3AIINH.

buomemOpansl. CTpykTypa n OCHOBHbIE GYHKIMH. Teopus TUMUAHBIX padTOB.

BesukynspHbIil TpaHCTIOPT B KieTKe. THIBI BE3UKYJI, MEXaHU3MbI ()OPMUPOBAHUSL.

Crpoenne pudocom u cunte3 Oenka. II1P. Armmapat "ombmxm.

[N E NI (R BN\

Kiterounble opranouabl. DHIOCOMBI, TUIIBI SHAONNTO3a. [luTockener. JIN30COMBI.
IIna3zmanemma u e€ npousBogHbie. PecHruku. MUTOXOHApUH.

Anpo. CtpoeHue, n3MEHEHUS B X0€ KJIIETOYHOTO MHUKJIA. | nOeNb KiIeTkH, €€ (GOPMBI.
Opraﬂmaunﬂ KJICTOK B CUCTCMBI.

(@)

CamocTtosTenpHas pabora cTyaeHToB (38 1)

[lepeuens 3anstuit Ha CPC O6bewm,
qac

3HAKOMCTBO C aHAJIN30M QJICKTPOHOTPpaMM, OCHOBHBIC IIPECACTABJICHUSA O CTPYKTYPE 4
QJICKTPOHOI'PAMMBI, TCPMHUHBL

Amnanuz QJICKTPOHOI'PAMM KJICTOK Ha MaJIOM YBCJINMYCHHUU; OITMCAHUC ITOBEPXHOCTHU 4

PacmmdpoBka 371eKTpOHOTpaMM, COAEPIKAIUX Pa3INIHbIE OPTAHOUIBI KIIETKH. 20

AHanu3 3MeKTPOHOIPaMM sJIpa, SIAPHIIIKO. MI3MeHeHHs 41pa B X0/1€ aronTro3a. 4

[ToaroroBka k nudpPepeHIIPOBAHHOMY 3a4ETy 6

5. lIporpamma Kypca JieKuui

Jlexyusa 1.

1.MeTobl MUKPOCKOIIUH U MX IPUMEHEHHE B OMOJIOTMUECKUX UCCIIEOBAHUSIX.

CseroBass Mukpockonus. VMcropuss Mmukpockonuu. dusndeckre MPUHIMIBI CBETOONTHYECKOTO
uccienoBaHus. BurtanbHas, nonspusanvoHHas, (a30BO-KOHTpAcCTHas M HMHTEp(EepeHLMOHHAs
MUKpOCKOIIHsA. VIHBEpPTHUPOBAaHHBIE MHUKPOCKONBI M WX NpHUMEHEHHE. MUKpocKonus B
yneTpaduoneroBom  cBere.  KongoxanpHas  mukpockonusi.  OCHOBHbIE — NPUHIIMIIBI
IIPUTOTOBJICHUS IIPENAPATOB KUBOTHBIX KJIIETOK U TKaHEH JJI1 CBETOONTUYECKOTO UCCIIETOBAHMS.
NmmyHorucroxumusi. IIpuHIMIOBI BbISIBIEHUS O€JIKOB B KIETKaX M TKaHAX. BapuaHTh
MMMYHOTHCTOXUMHUYECKOTO BBISIBIICHHS aHTUT€HOB.

Jlexyus 2.

ONEeKTPOHHBIM MUKpockon. @DOU3NYECKUE MNPUHIMIMbBI, [OJO0XKEHHBIE B OCHOBY paOOThI
AJIEKTPOHHOTO MHKpPOCKoMa. TpaHCMUCCHOHHAsE W CKaHHpYomas (pacTpoBas) MHUKPOCKOIIHSL.
[Mpenensr  paspemenus. KammOpoBka. CTaOWIBHOCTh HANpsHKCHHS. BHOPOYCTOWYHBOCTH
ANEKTPOHHOTO MHKpockomna. TemmoBas crabunbHOCTh. CHCTeMa OXJNaXAeHHs. Bakyym.
I'onnomertp. TpeboBanus kK 00pa3iy JUIst IEKTPOHHO-MUKPOCKOITMYECKOTO UCCIIEIOBAHHS.

[IpumMeHeHwe AIEKTPOHHOTO MUKPOCKOTA JUIS pelieHus (PU3MKO-XUMHUYECKUX 3anad. M3zydenue
KPUCTAJIJIOB, IUIEHOK, IIOJYIPOBOAHMKOB. Martepuanosenenue. M3ydeHue «cTrapeHUs»
MaTepualoB, W3MEHEHHHW CTPYKTypbl TPH  pa3IMYHbIX  BO3ACHCTBUAX.  M3yueHue
(beppoMarHeTHKoOB, pOCTa KPUCTAIJIOB, CIJIABOB, OMMETAIIJIOB.



Jlexyus 3.

OneKkTpoHHass MUKpockormus B Owosormn. (OcoOEHHOCTH  OHOJIOTHYCCKUX  OOBEKTOB,
OTIpEICNIAIONINE XapaKTep TMOATOTOBKM MaTepuana [Uisl SIEeKTPOHHO-MHUKPOCKOMHYECKOTO
uccienoBanus. COXpaHEHHE CTPYKTypbl C IIOMOIIbIO CTaOWIM3alMU XUMHYECKUX CBSI3EH
(puxcamus). Cobmionenue TpeOoOBaHUS ONTUMANbHON  TommuHbBL.  OMOpHBIE —IUICHKU.
VYubrparonkue cpe3bl. CrocoObl TOBBIMICHHS KOHTpAcTa W300pakeHUsl (KOHTpacTUPOBaHUE
COMSIMU TSDKENBIX METAIlJIOB, HamblieHUe). V3ydeHne MaKpOMOJEKyJl METOJOM HallbUICHUs
(oTTeHEeHMs1) MeTallIaMHu (IJIaTHHA, NaJIaani, 30510T0). Henocratku merona.

Meton HeraTMBHOro KoHTpacTupoBaHus. OOmactu mnpuMeHeHus (ObICTpas AMAarHOCTUKA
(umeHTU(UKAIMSA) BHPYCOB, W3YUYCHHE BHUPYCHBIX CYCIICH3UH, OINpeAelicHUE KOHICHTPAIIUU
BUPHOHOB B cycneH3uu ((pusmueckuii TUTp), U3y4YEHHE CyCHEeH3Uil HaHodacTul. WHaukanus
OaxTepuagbHBIX KJIE€TOK. JlIoCTOMHCTBA U HeAOCTaTKU MeToja. OCHOBHBIE 3Tallbl UCCIIEI0BAHUS
METOJIOM HETaTHBHOT'O KOHTPACTUPOBAHUS.

Jlexyus 4.

Metoa ynbTPaTOHKHX Cpe30B M €ro Bo3MoOKHOCTH. O6sactu npuMmeHeHus. [Ipurorosnenue
YIBTPATOHKUX W IIOJIYTOHKHMX Cpe30B. YIbTpaMUKpOTOMBI. IloaroroBka marepuana s
U3yYeHUs] METOJOM YJIbTpaToHKuX cpe3oB. Puxcammsa. Iloctuxcanusa. OOe3BOKUBaHUE.
3anuBouHble cpeabl. KoHTpacTpoBaHUE yIbTPATOHKHX CPE30B.
OJEeKTpOHHO-MUKpOCKonHMyeckass Tomorpadus. [IpuHOMOBI, OTIMYMS  OT  «OOBIYHOI»
tomorpadguu.  Kpuo-meronbl B 3IEKTPOHHOH MHKpPOCKONWH. Meton Kpuodpakrorpadun
(kpuockanbiBanue). KpuoyabTpaMUKpOTOMHUS, TOCTOMHCTBA U HEJIOCTATKH.

Jlexyus 3.

Krnerka. Kierounsie u HeKIeTOUHbIE (POPMBI KU3HH. XUMHUUECKHI COCTaB KJIETKH, aCHMMETPHS
HOHHOT'O COCTaBa KJICTKH. Bona, HCOPTaHNUYCCKUC U MCIIKUC OPraHUYCCKUC MOJICKYJIbI. Tumner
MEJKUX MOJIEKYJ: CTPOUTENbHBII MaTepuall, UCTOUYHUK HHEPrHH; PETyJSTOPHbIE MOJIEKYJIbI
(TOpMOHBI).

MakpomoJieKyibl. DBOJIONUSA MaKpOMOJEKYJ — 3BoJtous >ku3Hu. benku. CoaepxaHue u
¢ynkuun B kietke. CtpoeHue O€NKOB, IEpBUYHAs, BTOPUYHAS, TPETUYHAs CTPYKTYpa,
MPOCTPAHCTBEHHAs opraHuzauus. ['uapoduibHbie U ruAPOoPOOHBIE AMHUHOKHUCIOTHI, UX POJIb B
(OopMHPOBAHUU MTPOCTPAHCTBEHHOW CTPYKTYpbI OenkoB. [lenTuapl 1 MOIUMIENTHIBL. - CIUPAh
u B- cimoii. MexaHusmbl (POpMUPOBAHUS TPETUYHOW M UYETBEPTUYHOM CTPYKTYpPhI OEITKOB.
MUKpOCKOTMYECKHE METOIBI U3YUCHHS CTPYKTYPBI OCITKOB.

Jlexyus 6.

buomemOpanbl. CTpyKkTypHas opraHu3amust u  OCHOBHble ¢yHkuuu. Dochomunuabl.
®dochormunepuasl. Chunromuenun. Crepounbl. XoaecTeposa. YTIEBOABl B COCTaBE MEMOpaH.
@ochomunuauslii  O6ucnoi. Ilnenku. 3aMkHyTble cdepuuecKkue CTPYKTYpbl. JIMIOCOCMBI.
Huddysus Mmenkux MosieKkys1 yepe3 GhochoUmuIHbINA ONCIION.

MemOpaHbl ~ KJIETOK. DIEKTPOHHO-MHKPOCKOIIMYECKOE CTPOEHHE KIETOYHBIX MeMOpaH.
Acummerpuss MeMOpaH M IPOCTPAaHCTBA, KOTOPOE OHU OrpaHUYMBAIOT. TemmnepaTypHas
NOJBM)KHOCTh MOJIEKYJl B MeMOpaHax. TekyuecTb MemOpaH. Pomp xonecteporna. Teopus
mnuaHbIX pagroB. CTpyKkTypa MeMOpaH IpU 3aMOpakKMBAaHUM-CKalIbIBAaHUM. THIBI OEIKOB B
MemOpanax kjetku. MHrerpansubie Oenku. Ilepudepuueckue Oenku. Ilopunsl. Ilepememnenue
OeIKOB B MeMOpaHe.

Jlexyus 7.



OyHKIUM TIa3MaTHYeCKO MemOpanbl. 3amurtHas. TpancroptHas. Ilomnepskanwe HOHHOTO
COCTaBa KJIETKH, OCMOCa U KUCIOTHOCTU. CBsA3b ¢ 1UTOCKENETOM. POPMHUPOBAHNE COECTUHEHUN
MEXIy KIEeTKaMH B TKaHAX. B3auMozaelcTBME € BHEKJIETOYHBIMM MOJIEKYJIAMH, Ilepeaada
CUTHAJIOB.

Tumbl Tpancmopra depe3 MmemOpany kimetkd. IlaccuBHas auddysust Menkux MOJeKyd.
Kananbis! (mopst). benku-nepenocunku. AT®-3aBUCHMBIN aKTUBHBIN TPAHCIOPT.

HNonnas acumMmerpus. Hatpuit m Kanuii, uX pojib B NMOJAACPKAaHWUM HMOHHOTO COCTaBa CpPEJBbI.
MexannsMmsbl cenekuuu noHoB. Na'/K™ -AT®asza. Iuxn pabotel Na / K-AT®a3b1. Perynsmus
aktuBHOCTH Na / K-AT®a3s1 B kietke. Pons Ca u Mg B kietke. KanbiueBsiit Hacoc - cuctema
kanbueBeix ATda3. Pabora kajgprmeBoro Hacoca.

Jlexyus 8.

BesukynsipHblii (Ty3bIpbKOBBINM) TPAaHCHOPT B KIETKE. YIBTPAaCTPYKTypHAs XapaKTepUCTUKA
Pa3HBIX THUIIOB TPAHCHOPTHBIX IYy3bIPHKOB. THIBI «OIYHMIEHHBIX» ITy3BIPBKOB, «IIOKPOBHBIE»
Oenku. KiarpuH-onyieHHbIC My3bIPhKU, MOJICKYJISIPHBIC MEXaHU3MBbI UX 00pa3zoBanus. [lepeHoc
MaKpOMOJIEKYJl C MOMOUIbIO IMy3bIpbKOB. POpMHUpOBaHME BE3UKYJ U UX nepeHoc. CnusHue
My3bIPHKOB C IIEJIEBOM MeMOpaHOW. TpaHCIOPTHBIC MOTOKM B KIETKE, WX HAIPAaBICHHOCTD.
CopTtupoBka O€JIKOB, MEXaHU3MBI.

Jlexyus 9.

Cunre3 u mpoueccudr 6enkoB. JIHK u PHK, BO3MOXHOCTh BH3yalu3alMu B JIEKTPOHHOM
mukpockone. Tunel PHK, ux ¢ynkuun. PubGocomsl. P-PHK. Ctpoenue pubocom y mpo- u
syKapuoT. MexanusMm cuHTe3a Oenka. @opMupoBaHue MENnTUAHON CBsizu. COOpka MENTHAHON
nenu Ha pubocome. PopmMHpOBaHME BTOPUYHOM M TPETUYHOH CTPYKTYpbl OEJIKOB.
VY IbTpacTpyKTypHBIE XapaKTEPUCTUKHU CHUHTE3a OenkoB. «MeMOpaHHBIN» M «HEMeMOpaHHBIN
BapHUaHThl CUHTE3a OEJIKOB B KJIETKAX.

Onpomnazmarudeckuil petukyinym (OIIP). Crpoenne OIIP. Hlepoxosateiii u rinagkuii OIIP,
MPOCTPAHCTBEHHAs opraHu3anus. BapuanTel utonornueckoro crpoenus JI1P npu nuameHeHusx
(GyHKIHOHATBHOTO cocTosiHUS KieTKu. Ponb OI1P B kietke.

Jlexyus 10.

Amnmapar T'ompmku. CtpoeHne M (DYHKIIMH, OCOOCHHOCTH IMPOCTPAHCTBEHHOW OpTraHU3aIliH.
[Iponieccunr OenkoB B anmapare lompmku. Lluc- u  TpaHc-cerh ammapara [ oabmxH.
['muxo3unupoBanue O6enkoB. Merabonu3M JUNMIOB M MONHMCAXapUa0B B anmapare [ oiabaxu.
Okcnopt OenkoB u3 ammapata [ombmxu. CoptupoBka OenkoB. Cekpenus. Perynupyemast u
Heperynupyemas cekpeuus. Cekpenuss B SIUTEIHANbHBIX —KieTKax. [30uparenbHOCTH
TpaHCIIOPTa MAaKPOMOJIEKYJI.

Jexyus 11.

Oprasouipl 3yKapUOTHYECKUX KJIETOK. DHIO0COMAJbHO-IM30COMaJIbHAS CUCTEMA. DHIOCOMBI,
UX THIIBI, CTpOeHHE U GYHKIUH. DHA0UNTO3. CoOBpeMeHHas KiacCUu(UKAIMS TUIIOB SHIOIMTO3A.
JImzocombl. Ctpoenne u ¢yHkiuu. [lepBudyHBIE W BTOpPUYHBIC JTH30COMBI. JIM30COMBI —
«KOHEYHas» craaus sHAouuTo3a. Ayrodarus. Ayrodarocomsl. JIM30cOMbI U TATOJIOTUS KIETKU.
Bupycs! 1 penenTuBHbINA SHIOLUTOS.

[InasmanemMMa u ee mpou3BOAHBIE. MEXKIETOUHbIE KOHTAKThI. [JIMKOKamukKe, ero (pyHKIHU.
Buexnerounsrii matpukc. Knerounas crenka (obOosouka). Knerounas crenka Oakrtepuii, ee
ctpoeHue. ['pam-mosioxuTenbHble W ['paM-oTpuliaTeNbHBIE MHUKpOOpraHu3Mmbl. CTpoeHue
KJIETOYHOW CTEHKH PAaCTUTEIbHBIX KJIETOK. « TpaH3uTHasA2 CBSA3b U MPOYHBIE COSUHEHUS KIIETOK.
Tunsl cBA3M KIETOK. AJNre3usi, CENEKTUBHOCTb aJre3uH, POJb TPAHCMEMOpPAHHBIX MPOTEHHOB.



[Ipocroit xontakt. WuTepmururanuu. 3onHa ciumnanwms (adherensjunction). 3ambIkaromime
komriekcsl.  Jlecmocombl.  IlleneBunnblii  koHTakT (Gapjunction). Ponp kaarepuHoB B
(OopMHUPOBAHNUN MEKKJIETOYHBIX KOHTAKTOB.

Jlexyus 12.

Hutockener. CTpoeHHE NHUTOCKENETa W (PYHKIUH €ro KOMIIOHEHTOB, WX BH3yallU3aIlysl.
MukpoduinaMeHTbl, MUKPOTPYOOUKH M HPOMEKYTOUHbIe (puiaamMeHThl. MIX cocTaB M CTpoeHHe.
AKTHH, €ro MNepecTpoilkM B KJIETKE M H3MEHEHHUS MOJIEKYJSIpHON CTpyKTyphl. Perynsauus
noguMmepusanuu aktuHa. CoequHEHMs, BO3JCHCTBYIOIIME HA IOJUMEPHU3ALMIO aKTHHA.
BapuanTbel opraHuzanuu My4KOB AaKTUHOBBIX (QuiiaMeHTOB. [IpomexyTouHble (UITAMEHTHI,
0COOEHHOCTH CTPYKTYpPBI 1 (PyHKIIHUI.

Muxkpotpybouku. CoctaB, crtpoerne u ¢yHkmuH. CHcTeMa MHKPOTPYOOYEK, IICHTPHI,
OpraHu3ylolue MUKpOTpyOOoukH. BerecTBa, Bo3aeHCTBYIOLIME Ha COOPKY MHUKPOTPYOOUYEK.
LlenTpOCOMBI (LIEHTPHOIH), CTPOSHHUE U (PYHKIINH.

BeipocThl  KkieTouyHOW mOBEepXHOCTH. MukpoBopcuHku. IlceBnomoauu, ¢uwuionoguu U
JaMeIJIONOANU. BBIpOCThI KIIETOUHOM MOBEPXHOCTH, (pOopMHpYIOIIMECS B OTBET Ha BHEIIHUE
cTUMYJIbl. OCOOEHHOCTH UAEHTU(PHUKAIIMY BEIPOCTOB B 3JIEKTPOHHOM MHKPOCKOIIE.

Pecanmukn w xrytuku. [loaBMKHBIE W HENOJBW)KHBIE PECHUYKH, CTPOCHHWE M (DYHKITUH.
MonekysipHble MEXaHU3MbI ABHKEHHUS] pECHUYEK U KTy THKOB.

Jlexyusa 13.

DHepreTudyeckoe oOecredeHrne KIeTKH. MUTOXOHIPUU, XJIOPOIUIACThI, MEPOKCUCOMBL. HMx
OTIIMYMS OT JPYIMX OpraHoujioB KieTku. CTpoeHne MHUTOXOHApUH. Teopuu NpoucxokIeHus
MUTOXOHJIpHI. ABTOHOMHAsI cucTeMa cuHTe3a Oenka. 'enom mutoxonapuil. Umnopt 6enkoB B
MUTOXOHApHH. OxucnurensHoe QochopunupoBanue. Llemb mepeHoca 3JEKTPOHOB, €€
cTpykTypa. O6pazoBanne AT®. Teopuss XeMHOCMOTHYECKOTO COTIPSIKEHUSI.

Xnopomiactel. CTpoeHHE U MPOCTPAHCTBEHHAsE OpraHM3alus CUCTeMbl (oTocunTtesa. Jpyrue
IIacTUbl, UX cTpoeHue u Gpynkuuu. Ilepokcucomsl. CTpoeHue U GyHKIUH.

Jlexyus 14.

Snpo. Obonouka simpa. BHyTpeHHsss u BHemHsss mMeMOpanbl sapa. Cesze ¢ OIIP. Tloposbie
KOMILIEKChl sifjpa. CTpyKTypa MOPOBBIX KOMIUIEKCOB. TpaHCIOPT MOJIEKYJ 4Yepe3 SIEpPHYIO
060m0uky. [IpocTpaHcTBeHHAss opraHU3aNMs sAapa. DYXPOMAaTUH M TETEPOXPOMATHUH. SmepHBIHA
MaTpHKC.

Snpeimko. Ctpoenne u pynkimuu. CuaTe3 pudOCOM.

Jlexyus 15.

XpoMOCOMBI M XpOMaTHH. YnakoBka renoma. Hykieocoma u xpomarocoma, ux ctpoernue. Hutu
JHK, ux Bu3yanmuzamuu ¢ MOMOIIbIO 3JEKTPOHHOTO MHKpockoma. KoHaeHcanus XpomaTHHa.
MutoTtnueckue xpomocombl. LlenTpomepsl. Temomepsl. duddepennmanbras oxpacka
XPOMOCOM.

Knerounsiii nukia. Ctaauu KJIeTOYHOTO HUKIA. MuUT03. MUKpPOCKONIMYECKUE U3MEHEHUS sIApa B
xoze MuTo3a. Passl MUTO3a. POPMHUPOBAHUE HOBOTO SAPA.

Knerounass  tubens.  @Dopmbl  kjeTouHod  rmbenu.  AmonTo3.  Mopdonorudyeckue
XapaKTePUCTUKHUATIONTO3a U €T0 POJib B AMOpHoreHe3e u onToreHese. Ayrodarus. Hekpos.

Jlexyus 16.



OpraHmaum[ KJIETOK B CHCTEMEI. MHOTOKJICTOYHEIC OpTraHU3MBI. CHGIII/IaJ'II/ISaHI/HI KJICTOK.

Txkanmu.

6. Ilepevyensb yueOHOM JIUTEPATYPBI

6.1 Ocnoenana rumepamypa

1.

AJO. bynanues. «OCHOBBI THCTOXMMHMMY. DJIEKTPOHHBIN MakeT yueOHoro nocobus, 4
pasnena. [lymuno, 2008. DneKTpoHHOE U3JATENBCTBO « AHATTUTUYECKAS] MUKPOCKOTIHUS,
2008.

brikoB B.JI.Ilutosiorus u o6mas rucronorus: PynkuuonanbHas mopdoJiorus
KJIETOK U TKaHel 4YejioBeKa: YUeOHUK Ui Mea. uH-ToB. — CaHkT-IleTepOypr:
COTHC, 2002 .— 520 c.

3aBap3uH A.A.BHOJIOTHS KJIETKH : 00111asi IUTOJIOTHUS ;| YUeOHHK JJISl CTYJICHTOB
OMOJIOrMYECKHX CHEeMaTIbHOCTEN BhICIINX YueOHbIX 3aBeneHuil; C.-IlerepOypr. yH-T .—
Cankr-IlerepOypr : U3a-so CIIOI'Y, 1992 — 320 c.

Esther Ahrent. bazoBble moHsiTHst MUKpockonuu. [lepeBos ¢ aHrMiicKOTO.
Imaging&Microscopy, T. 9, Ne4 2007. C. 2-5.

EstherAhrent. BazoBbie noHsiTusi MUKpockonuu. OnTuyeckass TEePMUHOJIOTHS.
[lepeBox ¢ anrnuiickoro. Imaging & Microscopy, T. 10, Nel, 2008. C. 2-5.

Esther Ahrent. BazoBble nousaTUs MUKpPockonuu. OT Teopuu k npakTuke. [lepesox
anrnuiickoro. Imaging & Microscopy, T. 10, Ne5, 2008. C. 2-4.\

Yennos, 10.C. Oomas uutosorus: (Beeaenue B 0M0J10rui0 KjiaeTkn): [YaeOHUK 115
BY30B 110 HanpasiyieHuto u crell. "buonorus"]. FO0.C. YenuoB — 3-e u3a., nepepad. u gom.
— M. Uzn-Bo MI'Y, 1995.— 384c.

6.2 /lononnumenvnas numepamypa

8.

9.

Qannep /1. MonekyspHas OMOJIOTHS KIETKH: pyKOBOJCTBO IS Bpaueit / Jx. M.
®damnep, J. lunac; nep. ¢ anrn. nox obmi. pea. M. b. 36apckoro - M.: bunom-IIpecc,
2006 - 256 ¢

Ps6uukosa E. U., [Temmnas U. A., Crimnbina FO. E. TTozonotute kimetky. Hayka uz

nepBbIX pyk. 2011. - Ne4. - ¢.10-13.
10. CeroBas mukpockonusi B ouonorun. Metonsr: [lep. ¢ anrn./Ilon pen. A. Jleiicu.—M.:
Mup, 1992. — 464 c.

7. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANIUOHHOH ceTH « UHTEpHET,

H606XOIII/IMI>IX AJIA OCBOCHUSA NUCHHUITIMHBI

[Ipy OCBOEHHMM IUCHUIUIMHBI HCIOJB3YIOTCS CIEAYIOIIUE PEecypehl:i-  3JIEKTPOHHAs

uHpopmMannoHHo-oOpaszoBarenbHas cpena HI'Y (OMOC).

B3anmogeiicTBrue oOydJaromierocs ¢ npenogaBaTeiaeM (CHHXPOHHOE M (MIJIH) aCHHXPOHHOE)

OCYUIECTBIIIETCS YEPE3 NIEKTPOHHYIO M1OUTY .

7.1 Cospemennnie npogheccuonanvhuvle 6a3vl 0GHHBIX:
He ncnonb3yrorcs.

7.2. Hugpopmayuonnsie cnpagounsie cucmemol

He ncnonb3yrorcs.

8. Ilepeuenb HHGOPMALIMOHHBIX TEXHOJOT M, HCIOJIb3yeMbIX MPH OCYIIECTBICHUHU
o0pa3oBaTe/IbHOIO NpoLecca 1o JHCUUIIJINHE

8.1 [lepedeHb mpOrpaMMHOTO OOeCTICUeHUS



WindowsuMicrosoftOffice
8.2 UndopmanmronHbie CripaBOYHbIE CUCTEMBbI
He ncnonb3yrorcs.

9. MaTtepuaibHO-TEXHHYECKas1 0a3a, HeOOX0AUMAs /I OCYHIECTBJIEHHs 00Pa30BaATEIbHOI0
npouecca no JUCHUILINHE
Jns peanuzanuu IuCUUIUIMHBL DyHKIIMOHANBHAS MOPQOJIOTUS KIETKH HCHOIB3YIOTCS
CIelMaIbHbIC TIOMEIICHUS: YUeOHbIE ayITUTOPUU IJISi TIPOBEACHHS 3aHATUM JIEKIIMOHHOTO THIIA,
TPYNIOBBIX U WHANBUAYATbHBIX KOHCYJbTALUN, TEKYIIETO KOHTPOJIISl, ITOTOBOM aTTeCTalluy;

I[J'IH MMPOBCACHU 3aHIATUN JEKIUOHHOTO THIIA npeajiararoTcss KOMIUICKT JICKIMI-
HPGSGHTaHI/Iﬁ 10 TCMaM TUCHUIIIIUHEI.

MarepuanbHO-TEXHHUECKOE oOecriedeHne 00pa30BaTENbLHOTO TpoIecca Mo JAUCIUIUINHE
uisi  oOydalolmuxcst W3 4Wcia JHI C  OTPaHMYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBBS
ocyuiecTBisercs cornacHo «llopsaky opraHumzanMu W OCYIIECTBIEHHS 00pa3oBaTeIbHOU
JESATENIbHOCTH 0 00pa30BaTelIbHBIM MpOrpamMmamM Jisi MHBAJIUAOB M JIMIl C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMU 370p0Bbsi B HOBOCMOMPCKOM rocyJapCTBEHHOM YHUBEPCUTETEY.

10. OueHo4HbIe cpeACTBA /sl IPOBEJAEHUS TeKYLIero KOHTPOJIS U MPOMeKyTOYHOI
aTTecTAlMH MO JUCHMILJIHHE

[lepeuens pe3ynbraToB OOydYeHHs 10 AucHHIUIHHE «DyHKIIMOHATBHAS MOP(OIOTHS
KJIETKW» ¥ MHAUKATOPOB MX JOCTHKCHHsSI MPECTABICH B BUAE 3HAHWM, YMEHUI U BiIaJleHUN B
pazgene 1.

10.1 Ilopaook nposedenus mexkyuyeco KOHmMPOJA U RPOMENHCYMOUHOU AMmMeCmayuu no

oucyuniune

Texyuwyuiit KOHmMPOb yCHEBACMOCHIUL:

CamocrosiTennpHast paboTta: MUGPOBBIE HW300pPAKEHHUS KJIETOK  (3JIEKTPOHOTPAMMBI)
pacchUIAlOTCS KaX/I0OMYy CTYJCHTY, KOTOPBIN, ]aB ONMMCAaHUE U HAaHECs 0003HAYEeHHUs, OTIIPABIISET
WX JIJIs1 TPOBEPKU TpenoaBaresto. OeHKa BBIOJIHEHUS 3a0aHus 1o cucteme (+) (-).

B TedyeHue cemecTpa CTyEHT noiydaeTr 5-6 3agaHuil.

Jns Toro, 4roObl OBITH JONYIIEHHBIM K 3K3aMEHY, CTYIEHT JOJKEH BBIMNOJIHUTH
ClIelyIolIee:

— B XOJI€ MMPOXOKICHHsI TUCIUIUTHHBI TOCETUTH He MeHee 70 % 3aHsATHii;
— BBINOJHUTD BCE 3aJJaHUS 110 CAMOCTOSTENIbHOI padoTe.

Ilpomescymounan ammecmayus He npedycmompena

Taomuua 10.1

Koa komnerenuumn Pe3yabTat 00y4yeHHsI IO AMCLUILJIMHE OueHoYHOE CpecTBO

- Brinosinena/ser
[TK-1. Cniocoben YMmeeT ueHTuUIUpPOBaTh KIECTOYHBIE
TBOPYECKHU CaMOCTOSITEJIbHAS
CTPYKTYPBI IO UX 3JIEKTPOHHO- paboTa
MHUKPOCKOITMYECKOMY U300paKECHHUIO U OIEHUBATh
uxX QyHKIIMOHATBLHOE COCTOSIHUE; JIaTh

OHUTOJOTHYCCKOC OIMMCAHUC KIICTKU.

HCIIOJIBb30BaTh B
Hay4YHOU U
IIPOU3BOJCTBEHHO-




TEXHOJIOTHYECKOU
NesITeIbHOCTH 3HAHUS
(dyHIaMEHTaIbHbBIX U

3HaeT CTPOEHUE KIETKH U MaKpOMOJIEKYJIIPHbIE
OCHOBBI €€ (DYHKIIHIf; BIaJieeT TEpPMUHOIOTHEN
OINMCAHUs KJIETOYHBIX CTPYKTYP; 3HA€T OCHOBBI

TPUKJTaZTHBIX COBPEMEHHBIX METO/IOB K U3YUEHHUIO CTPYKTYPHI U
PasfeNioB MMCUHAILINH | ¢y ycripii K1eTKH, NX BO3MOXKHOCTH 1

(monyseit), OTpaHUYEHUS IIPU UCTOJIb30BAHUH B
OMPCACIITIOLINX MOJIEKYJISIPHO-OMOJIOTUYECKUX UCCIIET0BAHUSX.
HaIlpaBJIEHHOCTh

3HaeT NPUHLUIBI BEIOOpA OCHOBHBIX
(mpogs) LATOJIOTHYECKUX METOAMK UIsI MOJIEKYJISIPHO-
TpOrpaMMmbl OMOJIOTMYECKUX HCCIIEIOBaHUI.
MAaracTpaTypel 1 [IpumensieT Ha IpPaKTUKE 3HAHUS O CTPOEHUU U

HarejeHa Ha (YHKIHSX KIETKU U €€ CTPYKTYP.
dbopmupoBaHUE Y HUX

npogeccruoHaIbHON
KOMIETEHIUH

DK3aMeH

Taobmauua 10.2

Kpurepuu oueHku pe3yjbTaTOB 00yUeHUs

HIkaJnaa
OLICHUBAHUSA

AunddepeHunpoBaHHbIN 3a4€T:

- 3HAeT CTPOEHHUE KIETKH U MaKpOMOJIEKYJISIPHbIE OCHOBHI €€ (DYHKIIUA;

- IPaBWJILHO TIPUMEHSIET TEPMUHOJIOTHIO OTIMCAHUSI KIIETOYHBIX CTPYKTYD;

- 3HAaeT OCHOBBI COBPEMEHHBIX METOJOB H3YUYEHHS CTPYKTYpPhl M (YHKIIMIA
KJIETKH, MX BO3MOXKHOCTH M OTPaHUYEHUS MPH MCIIOJIB30BAaHUH B MOJIEKYJISIPHO-
OHMOJOTMYECKHX UCCIIEIOBAHMUS,

- 6e30mmO0YHO UICHTUPHUIHIPYET KJIETOYHBIE CTPYKTYpbI Ha
AIEKTPOHOTPAMMaX;

— MCYEPIBIBAIOIIE OTBEYACT HA JIOTIOJIHUTENIbHBIE BOTIPOCHI.

[Ipyu wu3mokeHMM OTBETa HA  BOMPOC(bl) DK3aMEHAIIMOHHOTO  Owmiiera
00yYaroMUNCS MOXKET JOMYCTUTh HENPUHIUITHAATbHBIE HETOYHOCTH.

Omauuno

JnddepeHIIMPOBAHHLIA 329€T:

- 3HAaeT CTPOEHHE KIJIETKU U MaKPOMOJIEKYJISIPHbIE OCHOBBI €€ (DyHKITHIA;

- C HE3HAYUTEIbHBIMH OLIMOKaMU MPHUMEHSET TEPMHHOJIOTHIO OMMCAHUS
KJICTOYHBIX CTPYKTYP;

- 3HaeT OCHOBBI COBPEMEHHBIX METOJOB H3Y4YEHHS CTPYKTYpbl M (QYHKLUI
KJICTKH, HO HE MOXET OIICHUTh HX BO3MOXXHOCTH W OTPAHWYCHHUS TIPU
UCIIOJIb30BaHUH B MOJIEKYJIIPHO-OMOJIOTMUECKUX UCCIIE0BAHMS,

- HACHTU(UIMPYET KIETOUHBIE CTPYKTYPHI Ha 3JIEKTPOHOTpaMMaXx;

— OTBEYAET Ha JONOJIHUTEIbHbBIE BOIPOCHI.

[Ipn wu3noxenun oTBeTa Ha Bompoc(bl) SK3aMEHALMOHHOIO  Ouiera
00yyaromuncs MOXKET AOMYCTUTh HENPUHIUITHATbHbIE HETOYHOCTH.

[Ipn wu3noxenun oTBeTa Ha Bompoc(bl) SK3aMEHALMOHHOrO  Ouiera
00yyaromuncsi MOT JONYCTUTh HENPUHIUIHAIbHbIE HETOYHOCTH.

Xopowio

JInddepeHNpPOBaAHHbIN 32a4€T:

- HENOJHOE 3HAHUE CTPOEHUS KIETKM M MAaKpPOMOJEKYJISPHBIX OCHOB €€
byHKIMI;

- ¢ OIIMOKaMU IPUMEHSET TEPMUHOJIOTHIO OMTUCAHUS KIETOUYHBIX CTPYKTYD;

- 3HA€T MOBEPXHOCTHO OCHOBBI COBPEMEHHBIX METOJIOB M3YUEHHUS CTPYKTYpPHI U
GYHKIUN KIETKU, HE MOXET OIEHUTh MX BO3MOXXHOCTH W OTPAaHUYCHHS TPU
MCTIOJIb30BAaHUHU B MOJICKYJISIPHO-OMOJIOTHICCKUX UCCIICIOBAHUS;

Yooenemeop
UMenbHO




- ¢ OIIMOKaMU UACHTU(DULHPYET KIECTOYHbIE CTPYKTYPbI HAa AIEKTPOHOIPaMMaXx;
— HaJIMYUE HETIOJIHBIX W/WIIM COJEpIKaIlMX CYLIECTBEHHbIE OIIMOKH OTBETOB Ha
JIOTIOJIHUTEIIbHBIE BOIPOCHI.

JuddepeHnnpoBaHHbIM 3a4€eT:

Henocratrounoe 3HaHHWE CTPOCHMSI KIETKHM W MaKPOMOJEKYJISPHBIX OCHOB €€
byHKIU;

- HE3HAHUE TEPMHUHOJIOTHH OMMMCAHKS KJIECTOUYHBIX CTPYKTYD;

- 3HAET MOBEPXHOCTHO OCHOBBI COBPEMEHHBIX METOJIOB M3YUYEHHUS CTPYKTYpPHI U
GYyHKIMA KIETKH, HE MOXKET OICHUTh MX BO3MOXXHOCTH W OTPAHUYCHHS TPHU
UCTIONIb30BaHUU B MOJIEKYJISIPHO-OMOIOTUYECKUX UCCIIEIOBAHUS;

- HE MOXKET UACHTU(UIIUPOBATH KJIETOYHBIE CTPYKTYPhI Ha 3JIEKTPOHOTpaMMax;
— OTCYTCTBHE  OCMBICIIEHHOCTH, CTPYKTypPUPOBAaHHOCTH, JIOTUYHOCTH U
apTyYMEHTUPOBAHHOCTH B U3JIOKCHHH MaTepuara,

- OTCYTCTBHE OTBETOB Ha JIOTIOJHUTEIbHBIE BOPOCHIL.

Heyoosenemeso
PUMETbHO




Bonpocs! 1J1s1 NOATOTOBKY K AU(PepeHIIHPOBAHHOMY 3a4eTy:

- Anmapat ['onpmxu: CTpyKTypa U GyHKIIUH, CTPYKTYPHO-(YHKIIMOHATIBHBIE CBS3H C APYTUMU
OpTaHOUIAMH KIICTKH.

- [lepeuncnuTe «Ba)KHBIE» TUIIBI MOJIEKYJI, CHHTE3 KOTOPBIX TpeOyeT ydacTus anmnapara
Tonbmxu.

- DHIOIUTO3: ONpe/IeJIeHHE, €ro CYTh U POJIb B dKU3HEJCATEIIbHOCTH KJIETKU. PasHOBHIHOCTH
SHJIOLIUTO3a (Co8peMeHHble NPeOCMABNEHUSL).

- Cuctema 3HA0COM, €€ KOMIIOHEHTHI U UX B3aUMOCBSI3b, QYHKIINH KaXK10M pa3HOBUAHOCTH
SHJIOCOM.

- ®opMupoBaHHE MO3THUX YHAOCOM, UX BUJIbI U JETAbHBIE XapaKTEPUCTHKHU.

- [lepeunicnuTe KIETOYHBIE CTPYKTYPBI, C KOTOPBIMU MOTYT B3aHMMOJICHICTBOBATH MO3HIE
SHIOCOMBL.

- Cuctema Jierpaganuy KJIETOYHBIX MAaKPOMOJIEKYT B CTPYKTYP: MPOTEACOMBI U JIN30COMBI.
Mutoxonapun. CTpyKTypa, IPOUCXOXKACHHE, 0COOCHHOCTH CTPOCHUS U QYHKIIUU
KOMIIapPTMEHTOB MUTOXOHPHUH.

- Mertonpl BU3yan3aluyu MeIKUX 0ObEKTOB B TPOCBEYMBAIOLIEM 3JIEKTPOHHOM MUKPOCKOTIE.

- Meroa HEraTUBHOTO KOHTPACTUPOBAHUS, €T0 MPUMEHEHUE, BO3MOXKHOCTH U OTPaHUYCHHUS.

- TpebGoBanus k OMOIOTHISCKUM 00pa3IaM JJIst SJIEKTPOHHO-MUKPOCKOITMYECKOTO
UCCJICIOBAHMSI, 0OCOOCHHOCTH M3yUCHUS YIbTPACTPYKTYPHI KIIETOK U TKAHEH.

- Meton ynberpaToHKUX cpe3oB. O0paboTka 00pasmoB sl U3YUEHUS METOJAOM YIbTPATOHKHUX
cpe3oB. Bo3aMOXHOCTH U MPUMEHEHNE METO/Ia YIIbTPATOHKUX CPE30B.

- Memb6pana Ha ocHOBe (OCHOIUIHIIHOTO OUCIIO KaK OCHOBA CYIIIECTBOBAHHMS

KIeTKU. JKUIKOCTHO-MO3anyHasi MOJIENIb CTPOSHUSI MEMOPaHHBI.

- Jlumuubie padThI:ONIpeaeieHne, CTPOCHHE, (PYHKITHH.

- Hurockener: onpeaeneHnue, OCHOBHOE CBOMCTBO. MukpoTpyoouku. Ctpoenue, pyHKIHH.

- Mexanu3Mbl epeHoca MaKpOMOJIEKYJI B KJIIETKE ¢ ydyacTiueM MeMmOpaH. [1y3bIpbKOBBIi
TPAHCIIOPT: ONPE/EICHNEe, OCHOBHBIC CTaINH, MEXaHU3MbI CIIUSTHUSI MEMOPAaHHBIX My3bIPHKOB C
«IIeJIEBOI» MEMOpaHOM.

- O0111e 3aKOHOMEPHOCTH BCEX BUIOB «ITy3BIPEKOBOTO TPAHCIIOPTa». THITBI «OMYIICHHBIX)
My3bIPHKOB B KJIETKE U UX (YHKIHH.

- @aronuTo3: onpeaeneHue u GyHKuuu. Mopdoaorndeckue XapakTepUCTUKU CTaUN
¢aronuTo3a.

- [lepeuncnuTe OpraHoH 16l U MAKPOMOJIEKYJIBI, BXOJISIINE B CHCTEMY CHHTE3a OellKa, KaKHUTe
ux ¢pyHkuun. CtpoeHue U GyHKIUH SIPHIIIKA.

- Ctpoenue pubocom, Jokanusanus B kietke. Cuares Oenka Ha pubocoMax.

- [ToaroToBka 06pa31oB It UCCIEI0BAaHUS METOJaMU CBETOBOI MUKpockonuu. [Ipurorosnenue
napauHOBBIX CPE30B, OKPACKA.

- Bo3mMokHOCTH CBETOONITHYECKOTO UCCIeI0BaHuUs MapadUHOBBIX CPE30B, IPUMEHEHHE Ha
MIPAKTHKE.

- IMMyHOTHCTOXMMUYECKOE BhISIBJICHHE OEIKOB Ha MapaUHOBBIX Cpe3ax.



