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2. IlepeyeHb KOMIeTEeHIM A

OIIK-8. CmocoOeH OCYIIECTBIATh IEIaroruYecKyro
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3. Kputepun n noka3arejii OeHHBAHUSI KOMIIETEHIHI HA Pa3/IMYHBIX ITanax uxX GopMHUpPOBaAHUS

1 pazHooOpasue
KJIICTOYHBIX THIIOB,
BOCITPOM3BEICHUE U
Crieuan3anus

3aKOHOMEPHOCTHU
BOCIIPOU3BEICHUS,
CITEIHAHN3AIMH KIIETOK;

3) IMeTh IIpeICTaBICHIE O
SIMHCTBE U MHOT000pa3uu
KJIETOYHBIX THUIIOB

2) WHTEPIPETHPOBATH
MHKpOCKonnieckue pororpadumu,
pacIio3HaBaTh KJIETOYHBIE CTPYKTYPHI,
orpenenats MoppodyHKINOHATHHOE
COCTOSIHUE TTOCIIEIHNUX;

3) paboraTh C pa3TMYHBIMU BHJIAMA
MUKPOCKOIIMYECKOM TEXHUKHU.

Irtan Kpurepnu u noka3zareiu oleHUBAHUS KOMIIETEHIIUIH
OpPMHPOBaHUS ®opMBbI KOHTPOJIS
q’K()le'lepTeHIII/II/I (I)OPM“pyeMaﬂ 3HATD: YMmerh: Baagern: cq)O[I))MI/IPOBaHEOCTH
KOMIIeTeHIIUsI "
(pa3neJibl, TeMbl KOMIeTeHIMii
JUCIHUTLIHHBI)

1 Metonp! cBeTOBOI OIIK-8 1) coBpemeHHBIE 1) m3marate ¥ KpUTHIECKHI 1) 6azoBoi VYyactue B 00CyKIeHUN
MHUKPOCKOIINH, METOJIOJIOTUIECKHUE aHAIU3UPOBATh 0a30BYIO TEPMHHOJIOTHEH | BOIPOCOB Ha
KYJIBTYPBI KJIETOK U TOJXO/BI B 00J1aCTH obenpogeccHoHanbHyI0 HHpopManuio | B o0mactu MPAaKTHYECKUX 3aHATHSX.
TKaHEH, BBIJICIICHUS LIUTOJIOTHH; B 00JIaCTH IIUTOJIOTHH; IIUTOJIOTHH; 3amuTa 1abopaTopHOI
W MCCIIeIOBAHUS 2) MeTo/BI BBIICICHUS U 2) paborarb C pa3IMYHBIMU BHIAMHU 2) xomruiekcoM | paboTel. KoHTposibHas
CyOKJIETOUHBIX UCCIIEOBaHUs MHUKPOCKOIIHYECKOH TEXHUKH. nabopaTopHeIx | pabora.

CTPYKTYD, CYOMHKPOCKOITMYECKUX METOJIOB B

2 Crpyktypa u OIIK-8 1) IPUHIMIIBI CTPYKTYPHOU 1) m3narath ¥ KPUTHUECKH 1) GazoBoit VYyactue B 00CyXIeHUH
byHKIHMN 1 QyHKIHMOHAIIBHOI aHaIM3UPOBaTh 0A30BYIO TEPMUHOJIOTHEN | BOMPOCOB Ha
O6romemOpaH OpraHH3aliN ob1enpodeccuoHanbHy 0 HHpopManuio | B obnactu MPAaKTHYECKUX 3aHITUSX.

MOMONOTHIECKIX MeMOpaH B 00J1aCTH IIUTOJIOTHH; IUTOJIOTUN 3amuTa JrabopaTopHOM
2) paboTatb ¢ pa3IMYHBIMH BUIAMU pabotsl. KoHTponbHas
MHKPOCKOIIHYIECKOH TEXHUKHU pabora.

3 CyOxIreTounble OIIK-8 1) mpuHIMOBI CTPYKTYypHOH | 1) M3marate u KpUTHYECKH 1) GazoBoit VY4actue B 00CyXIeHUH
KOMITOHEHTBI, HX " QyHKIMOHAITLHOM aHaIM3MPOBaTh 0A30BYIO TEPMUHOJIOTHEN | BOMPOCOB Ha
OnoXMMHUYECKHE OpraHM3aliu ob1enpodeccHoHanbHy 0 HHpopManuio | B o0nactu NPaKTHYECKUX 3aHITUSX.
XapaKTEePUCTUKU 0ETOKCHHTE3UPYIOIIETO, B 00JIaCTH LIUTOJOTHH; IIUTOJIOTUHU 3amura mabopaTopHOH

SHEPreTUYEeCcKoro, 2) UHTEPIPETUPOBATH pabotsl. KoHTposbHas
BaKyOJISIPHOTO amIiapara, MHUKpOcCKomHndeckue ¢pororpadumu, pabora.
IIUTOCKENETa KIETKH; pacro3HaBaTh KJICTOYHBIE CTPYKTYPBI,

4 Crpoenue u OIIK-8 1) coBpeMeHHOE y4eHHUE O 1) u3marate ¥ KPUTHICCKHU 1) 6a3oBoit VYyactue B 00CyKICHUU
TIPUHINTIBI KJIETKE; aHAIM3MPOBaTh 0a30BYIO TEPMHHOJIOTHEH | BOIPOCOB Ha
KHU3HEIEATEITLHOCT 2) OCHOBHBIE YEPTHI ob1enpodeccuoHanbHy 0 HHpopManuio | B obnactu MPaKTHYECKUX 3aHITUSX.
U KIJICTKH, €IMHCTBO CTpOEHHS, METabOIN3Ma, B 00JIaCTH [IUTOJIOTHY; LUTOJIOTUU 3amuTa 1abopaTopHOi

pabotel. KonTponbHas
pabora.

IIkana oueHUBaHKMs B paMKaX 0a/UIbHO-PEHTUHIOBOI CUCTEMBI

«HEYIOBIIETBOPUTEIBHO» — 60 OAJUIOB M MEHEe; «YAOBIETBOPUTENHHO» — 61-80 6amioB; «xopomo» — 81-90 6amno; «otauano» — 91-100 Ganos




4. Kpurtepum u mkajabl OHeHUBAHUS

4.1. Pemrenue tecToB

[IpolLeHT npaBUIBHBIX OTBETOB o 60 61-80 81-100

KonmuecTBo 0aioB 3a pellieHHbIH TecT 1 2 4

4.2. BelnosjHeHue 3aJJaHuil Ha MOHUMaHUE TEPMUHOB

[Ipo1ieHT nMpaBUIIbHBIX OTBETOB Ho 60 61-80 81-100

KonndecTBo 0a/ioB 3a pemeHHbI TeCT 0 1 2

4.3. TloaroToBka Npe3eHTai

MakcuMajibHOe
CTpyKTypa npe3eHtranumn KOJIMYECTBO
0aJ10B
Conep:xanue
CdopmynmpoBaHa 11e1b pabOThI 0,5
[ToHsATHBI 33291 ¥ X0/ paOOTHI 0,5
Wudopmanus U310KeHa TOJTHO U YETKO 0,5
Nnmoctpanyu ycunuparT 3h(eKT BOCIPpUSITUS TEKCTOBOM YacTH 0,5
uHpOpMAUU
CrenaHbl BEIBOBI 0,5
Od¢opmiieHue npe3eHTAlAN
Enunblil ctunbs odopmiieHUs 0,5
Tekct nerko unraercs, (GOH codeTaeTcs ¢ TEKCTOM M rpaduKon 0,5
Bce mapamerps! mpudra xopomo moao0pansl, pazmep mpudTa 0,5
ONTUMAJILHBIN M OJMHAKOBBLIM Ha BCeX clIalgax
KirrogeBrle ci1oBa B TEKCTE BBIICIICHBI 0,5
ekt npezeHTaNNHU
OO6miee BrieyaTjaeHUE OT MPOCMOTPA MPE3CHTALIMH 0,5
Max koJu4ecTBO 0aJ1JI0B 5
OxoH4YaTeJLHAs] OLICHKA:

4.4. IToaroroBKa QOKIamI0B

Bajaasl

XapakTepucTHKH OTBETA CTYIEHTA

2

- CTYZICHT T7Ty00KO M BCECTOPOHHE YCBOMII MPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCIEIOBATEILHO M TPAMOTHO €0 U3JIaraeT;

- OTIHpasiCh HA 3HAHUSI OCHOBHOM M JOTIOJTHHUTEIBHOM JTUTEPATYPHI, TECHO MPHUBSI3bIBACT
YCBOCHHBIE HAYYHBIE TIOJIOXKEHUS C MPAKTUIECKON e TeNbHOCTHIO;

- yMeJI0 00OCHOBBIBAET U apTYMEHTHUPYET BBIABUTAEMbIE HM UJICH;

- IeJIaeT BBIBOABI M O000IIECHUS,

- cBOOOJTHO BJIaJICET MOHATUSIMH

- CTYJICHT TBEPJO YCBOWII TEMY, TPAMOTHO H IO CYIIECTBY M3JIaracT €e, OMupasich Ha
3HaHUs OCHOBHOM JINTEPATYPHI,

- HE JIOMyCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

- YBA3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYCCKOM EATEIIBHOCTHIO;

- apTYMEHTHPYET HAyYHBIC ITOJIOKCHHUS,

- JienaeT BLIBOJBI U 0000IIEHH,

- BJIaJIe€T CUCTEMOM OCHOBHBIX MTOHATHH

0,5

- TEMa pacKpbIiTa HEAOCTATOYHO YETKO M ITOJIHO, TO €CTh CTYJACHT OCBOMJI Hp06JICMy,




0 CYIIECTBY M3JIaraeT ee, ONMUPasiCh Ha 3HAHUS TOJILKO OCHOBHOW JIMTEPATYPHI;
- JIOIyCKaeT HeCYIIECTBEHHbIE OIIMOKN  HETOUHOCTH;

- UCTIBITHIBACT 3aTPYAHEHUS B MPAKTHUECKOM ITPUMEHEHUH 3HAHUI;

- c1abo apryMeHTHpYeT Hay4JHbIE MTOJI0KEHUS;

- 3aTpyAHseTCs B ((OpMyIMPOBAaHUM BBIBOJIOB U O00OIIECHHIA;

- JaCTUYHO BJIAJEET CUCTEMOM NOHATUH

- CTYJICHT HE YCBOWII 3HAYUTEILHOW YaCTH MPOOIEMBIL;

- JIOITyCKAeT CYIIECTBEHHBIC OMIMOKU  HETOYHOCTH NIPU PACCMOTPEHUH €¢;
- HCTIBITBIBAET TPYTHOCTH B MPAKTUYECKOM MPUMEHEHUY 3HAHUM;

- HE MOXKET apryMEHTUPOBATh HayYHBIC TIOJIOKCHUS;

- He (hOpMYJIHPYET BHIBOJIOB M 00OOIICHNUI;

- HE BJIQJICCT MOHATHWHBIM anapaToM

4.5.

Pemienne 3agau

2 Oayta BBICTAaBIIACTCS, €CIIM CTYIEHT PEII BCE PEKOMEHJOBAaHHBIC 3a]laud, MPaBHILHO
M3J0KHWJ BCE BapMaHThl MX PEIICHUs, apryMEHTHpPOBAaB HX, C 00s3aTeIbHOM CCBUIKOM Ha
COOTBETCTBYIOIIFIE HOPMATHUBHI (€CJIN TI0 COJICPKAHUIO ITO HEOOXOHMO).

1,5 Gama BbICTaBIsAETCS, €CIAM CTYACHT pemni He MeHee 85% peKOMEHJIOBaHHBIX 3a/ad,
IIPABWJIBHO U3JI0KHJI BCE BAPUAHTHI PEILIEHUS, apTyMEHTUPOBAB UX, C 0053aTeNbHON CCHIIKON Ha
COOTBETCTBYIOII[MIE HOPMATHUBBI (€CJIN IO COJEPKAHUIO ITO HEOOXOMMO).

10amn

BBICTABJISIETCS, €CJIM CTYJCHT pemmi He MeHee 65% peKOMEHJIOBAHHBIX 3ajad,

MIPABUJIBHO M3JI0XKHII BCE BAPHAHTHI UX PEIICHHUs, apTyMEHTHPOBAB UX, C 005S3aTeIbHON CCHLITKOM
Ha COOTBETCTBYIOIINE HOPMATHUBHI (€CITH 1O COACPKAHHUIO 3TO HEOOXOIUMO).
0,5 6ama - ecnu CTyJIeHT BHIMOTHUI MeHee 50% 3amaHus, U/Uiu HEBEPHO yKa3al BapHAHTHI

peuieHusl.

4.6.

PaboTa Ha MPaKTUYIECKUX 3aHITHSIX

Banasl

XapaKTepuCTHKH OTBETA CTYAEHTA

2

- CTYZIEHT T7Ty00KO M BCECTOPOHHE YCBOMII MPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCIEI0OBATEILHO ¥ TPAMOTHO €r0 U3JaraeT;

- OIUPAsCh HA 3HAHUS OCHOBHOW U JOTIOJIHUTEIBHOH JINTEPATYPHI, TECHO
MPUBS3bIBACT YCBOCHHBIE HAYYHBIE TIOJIOKEHUS C MPAKTUIECKON e TeNbHOCTHIO;
- yMeJIO 0OOCHOBBIBACT U aPTYMEHTHUPYET BBIIBUTAEMbIC UM UJICH;

- JenaeT BBIBOIBI U 00OOIIEHH;

- cBOOOIHO BIiIaZle€T OHATHIMHU

- CTYZICHT TBEPJIO YCBOWII TEMY, TPAMOTHO U IO CYILIECTBY U3JIaraeT ee, Onupasich Ha
3HAHWSI OCHOBHOM JIUTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHYECKON NESITEIIHOCTHIO,

- ApTYMEHTHPYET HayUYHbIE TIOJI0KECHMUS;

- JIeJIaeT BLIBOALI M 000OIIEHHNS;

- BJIaJIcET CUCTEMON OCHOBHBIX IMOHSITHHI

0,5

- TeéMa PACKPbITa HEJJOCTATOYHO YETKO U MOJIHO, TO €CTh CTYJEHT OCBOMII
npo0iieMy, 10 CYIIECTBY U3JIaraeT ee, OMMpascCh Ha 3HAHUS TOJIHKO OCHOBHOMU
JUTEpaTyphl;

- JIOIyCKAaeT HECYIIECTBEHHbIC OMMOKHA U HETOYHOCTH;

- HCTIBITHIBAET 3aTPYAHEHHUS B IPAKTUUECKOM IPUMEHEHUH 3HAHUM;

- c1abo apryMeHTUPYET HayYHbIE TIOJIOKEHHUS;

- 3aTpyaHsAETCS B POPMYIMPOBAHUN BBIBOJIOB M O00OIIEHNUI;

- YACTUYHO BJIAJICET CUCTEMOW MOHITUHI

- CTYJIEHT HE YCBOMJI 3HAYUTENbHON YacTH MPOOIeMBbL;
- IOMYCKAaET CYIIECCTBCHHBIE OMIMOKU ¥ HETOUHOCTH IPH PACCMOTPECHHH €€;




- HCTIBITBIBAET TPYIHOCTH B MPAKTUYECKOM MPUMEHEHUHU 3HAHUMH;
- HE MOXKET apryMEHTUPOBATh HAyYHBIC TIOJIOKCHUS;

- He (hOpMYJIHPYET BBIBOJIOB M O0OOIICHHUI;

- HE BJIAICET MOHSATHWHBIM anmapaTomM

4.7 Kputepuu onieHHMBaHUs Ja00OPaTOPHON pabOTHI IO ITUTOJIOTHH

banabl [Kputepuu oneHNBaHUA

Pa60Ta BBITIOJTHEHA IIOJIHOCTBIO. CTy,Z[CHT BJIaACCT TCOPCTUYCCKUM MATCPHUAJIOM,
OTCYTCTBYIOT OIIMOKM TPH OMHCAaHWUM Teopuu, (HopMymupyer COOCTBEHHEIE,

3
CaMOCTOSITeNIbHBbIE, OOOCHOBAaHHBIC, APTYMEHTHPOBAHHBIE CYXKICHUS, NPEACTaBISIET
[OJIHBIE U PA3BEPHYThIE OTBETHI HA IOMOJIHUTEIbHBIE BOIIPOCHI.
PaGoTta BbINOJHEHAa NOMHOCTHIO. CTYAEHT BIIAJeeT TEOPETUYECKUM MaTepUallOM,
) OTCYTCTBYIOT OIIMOKM TpU OMNHMCAHUU TEOpHH, (OpMyIHpyeT COOCTBEHHBIE,

CaMOCTOATCIIbHBIC, O6OCHOBaHHBIe, APTYMCHTUPOBAHHBIC CYKIACHU, AOIyCKasl
HE3HAYUTEJIbHEIC OITMOKU Ha AOIOJIHHUTEIIBHBIC BOIIPOCHI.

PaboTta BbIMoNHEHa MOJHOCTHIO. CTYyIEHT BiaJeeT TEOPETUUYECKUM MaTepuanoM Hal
MUHUMAJIbHO JONMYCTUMOM YpPOBHE, HNPUCYTCTBYIOT OLIMOKM IpPU ONUCAHUM TEOPHH,
1 MCTBITHIBACT 3aTpyJHEHUS B  (OPMYJIUPOBKE COOCTBEHHBIX OOOCHOBAaHHBIX U]
APTYMEHTUPOBAHHBIX  CY)KJIEHUH,  JOomycKas  HE3HAauuTelIbHblE  OMMUOKA  HA
NTOTIOJIHUTENIbHBIE BOIIPOCHI.

PaboTta He BBINOJIHEHA WM BBIMOJIHEHA YacTUYHO. CTYJIEHT HE BJIAJEET TEOPETUUECKUM
0 MaTepHalioM, JIOIycKasi rpyOble OLIMOKM, MCIBITHIBAET 3aTpyJHEHUS B (POPMYJIHUPOBKE
COOCTBEHHBIX CYXJAECHUI, HECTIOCOOEH OTBETUTH Ha JIOMOJHUTEIbHBIE BOIIPOCHL.

5. TunoBble KOHTPOJIbHBbIE 3aJaHUSI 1 METOAUYECKHE MATEePHUAJIbI, ONpe/IesIomne

npoueaypbl OUEHUBAHMSI 3HAHWI, YMeHHWiH, HABHIKOB M (MJIM) ONBITA JAeATEJTHLHOCTH,
XapaKkTepu3ylIMUX JTanbl (OpMHPOBAHUS KOMIETEHIUH B Ipolecce OCBOEHUS
o0pa3oBaTe/IbHON MPOrPpaMMBbl.

5.1. TunmoBoe TecTOBOE 3aJaHMNE

Bapuanr 1
N3 npensioxkeHHBbIX BADMAHTOB 0TBETa BbIOepUTe OUH MJIH HECKOJIBKO

NnpaBUJbHBbIX.

1. Co3narenu KJI€TOYHOU TEOPUH:

a) OTKPBUIH KJIETKY

0) JoKa3anu eJMHCTBO XMMHUYECKOTO COCTaBa )KMUBOW U HEKUBOW TPUPOIBI
B) OTKPBUIN OTJETbHBIE OPTaHOUIBI KIETKH

T') Ha3BaJlM KJIETKY 3JI€MEHTapHON eMHUIIeH CTPOSHHS OPTaHU3MOB.

2. AT® B pacTUTENBHON KIETKE CUHTE3UPYETCS:
a) Ha pubocoMax,

0) B XJIOpOILIacTax,

B) B MUTOXOHJPHUSIX,

I') Ha 9H/I0IIa3MaTHUECKON CETH.

3. Undopmanus onnoro tpuruiera JIHK cootBetcTByeT:
a) aMUHOKHCIIOTE,
0) reny,



B) Oelky,
T) YIJIEBOY.

4. JIunuHbIA coi MeMOpaHbl UMEET CTPOCHHUE:
a) MOHOMOJIEKYJISIPHOE,
0) OMMOJIEKYJISIPHOE.

5. IByxmMeMOpaHHOE CTPOEHUE UMEIOT OPTaHEIIJIbI IUTOTUTA3MBI:
a) Hapy KHas KJIeTO4YHass MeMOpaHa,

0) SHIOTUIa3MaTHYECKas CETh,

B) MUTOXOHJIPHH,

T') IUIaCTUIBL,

1) pubOCOMBI,

€) KoMIuTeKC ['omb K.

6. B cocraB pubocoM BXOAAT:
a) Oenkw,

0) TUTIHIBI,

B) YIJIEBOJBI

r) AHK,

n) PHK.

7. ®yHK1Ms pudbocoM:
a) poToCcuHTE3,

0) cuHTEe3 OEIIKOB,

B) CIHTE3 JKHPOB,

r) cunre3 ATO,

1) TPAHCTIOPTHASI.

8. MUTOXOHIPHUH UMEIOT CTPYKTYPY:
a) 0THOMEMOpaHHYIO,

0) AByXMeMOpaHHY1O,

B) HEMeMOpaHHYIO.

9. OkucneHre OpraHnYecKUX BEIIECTB B MUTOXOHAPUH ITPOUCXOIUT:
a) Ha KPUCTax,

0) B MaTpHKce,

B) Ha Hapy>kHOI MeMOpaHe,

I') B IEepUIIa3MaTHYECKOM IIPOCTPAHCTBE.

10. O6oco0neHue siipa OT HUTOIUIA3MBI IPOU3O0IILIO C MOSIBIEHUEM CTPYKTYPBI:
a) XpOMOCOM,

0) sApbIIIKa,

B) S,IEPHOTO MATPHKCA,

T) iAepHON 000TOUKH.

11. CBoGoaHbII KHCTOPO 00pa3yeTcs Ha CTalul (POTOCHHTE3A:
a) TeMHOBOMH,

0) CBETOBOM,

B) ¥ TEMHOBOI{, U CBETOBOM.



12. HemocpeICTBEHHO Y4acCTBYIOT B OMOCHHTE3¢ OeKa KOMIIOHEHTHI KIETKU:
a) pubOCOMBI,

0) SAPBIIIKO,

B) siiepHas 000JI0uKa,

') XPOMOCOMBI.

13. IIporecc npIxaHus B KJIE€TKA OCYIIECTBISAETCS:
a) B XJIOpOILTacTax

0) B MUTOXOHJPHUSAX

B) B siApe

I') Ha IJ1a3MaTH4ecKoil MeMOpaHe.

14. AHTUKOJJOHAMU HA3bIBAIOTCS TPUILIETHI:
a) JJHK

6) u”PHK

B) TPHK

r) pPHK

15. HapyxHas kiaeTouHasi MeMOpaHa He BBIIOJIHACT (PyHKIHH:
a) CHHTE3a OCJIKOB U JIMITHJIOB

0) TpaHCIIOpTa BEILIECTB

B) daronuTo3a 1 MUHOIMTO3a

r) 6apbepHYIO.

Kirou
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5.3. TunoBble TeMbI NPe3eHTANMNH

['unoTtessl MPOUCXOKACHHS TPOKAPUOT U IYKAPUOT.

CtpoeHHEe KIECTOUYHBIX MeMOpaH

B3anMocBsI3b KIIETOUHBIX MEMOPAH.

[lenTpanpHas JorMa MOJICKYJISIPHON OMOJIOTHH.

XemuocMoTuyeckas Teopust Mutyerna.

OxwucnurenbHoe GocHOpUIUPOBAHUE Y OaKTEPHUH.

[TonyaBTOHOMHOCTh MUTOXOHIPUIA U TUIACTH/I.

['unoTe3bl MPOUCX0XKACHUS MUTOXOHIPUI U TUIACTH/I.

JIn30cOMHBIE MMATOJIOTUH, MUTOXOHPUATHHBIC U TIEPOKCUCOMHBIC O0JIC3HH YEIIOBEKA.

. Pa3HOBUAHOCTH MHUTO30B y 3YKapHOT.

. Perynsinust KJieTo4HOTO J€IeHu .

. Kapuotun yenoBeka 1 Hacjae1CTBEHHbIE OOJIE3HU.

. Criennryeckas u Hecrienuuyeckas peakifusl KICTKH Ha BHEIITHEE BO3/ICHCTBUE.
. MeTtonbl uccie10BaHusl KIETKU.

5.4. lIpumepHbIe TeMbI T0KJIAT0B

['armoTe3sr MPOUCXOKACHUSI IPOKAPUOT U DYKAPUOT.
CTpoeHHe KIETOUYHBIX MEMOpaH

B3aumocBsI3b KIETOYHBIX MEMOpPaH.

LleHTpanpHas 1orMa MOJICKYJISIPHOI OHUOJIOTHH.
XeMuocMoTHYecKasi Teopusi Mutdera.
OxucnurenbHoe GocHOpUIUPOBAHUE Y OaKTEPHUH.




21. IlomyaBTOHOMHOCTh MUTOXOHAPUI U TLIACTH/I.

22. I'unote3bl MPOUCXOKACHNUS MUTOXOHIPUI U IIJIaCTU/.

23. JIu30cOMHBIE TATOJOTHH, MUTOXOHIPHAIILHBIC U IEPOKCUCOMHBIE OOJIE3HHU YeTOBEKa.
24. Pa3HOBUAHOCTH MHTO30B Y DYKapHOT.

25. Perynsauus KJI€TOYHOTO JACJICHHUS.

26. KapuoTtun 4yenoBeka v HacJIeCTBEHHbBIE OOJIC3HHU.

27. Crnenududeckas u Hecrielupuieckas peakiys KIeTKHA Ha BHEIIHEe BO3/ICHCTBHE.

28. MeTos! McCciieJOBaHUS KIETKH.

5.5. TunoBoe 3a1aHue HA pellleHNe CHTYAllMOHHBIX 3a/1a4
Ilpumepnasn 3a0aua
HazoBute opranouasl, M300pakeHHBIE Ha DJIEKTPOHHOW MuKpodoTtorpaduu. Kakume
CTPYKTYPBI H300pa)KEHHBIX OPTaHOUIOB BhIAENEHBI cTpenoukamu? Kakoii crmoco0 uccnenoBanus
NPUMEHEH Ui BBIABICHHS ASTHX CTPYKTyp? C BBIOTHEHWEM KakuX (YHKIMHA OpraHouja
CBSI3aHBI 3TU CTP DBI?

MpoayKT peakuun \* BasaneHas Meu-ﬁpaHa

Oobpaszey pewtenus munoeoi 3a0auu:

Ha mpuBenenHoit  Mmukpodororpadum  OTpakeHbI  pe3yibTaThl  HMCCICIOBAHUS
OKHUCIIUTEIbHO-BOCCTAHOBUTENFHON ~ (DYHKIIMKM ~ MHUTOXOHAPUNA. MUTOXOHAPUHU  SIBISIOTCS
OCHOBHBIMH CTPYKTYPaMH, TJ€ MPOUCXOJUT KIemOuHOoe OblXaHue, B TIPOIECCe KOTOPOTo MyTeM
oxucaumenvro2o gocgopunruposanus oodpasyercs AT®. HccnenoBath 3TH QyHKIIMH MOXHO C
MOMOIIIBI0  MeTo/a yumosHzumonoeuu. Ha wmukpodoTorpaduu TakMM METOJOM BBISBICHA
(dbepMeHTaTUBHAsT AaKTUBHOCTh (EpMEHTA YUMOXPOMOKCUOA3bl, YUYACTBYIOIIETO B MEpeHOCe
ANIEKTPOHOB. [IpOMYKTHI peakiy HAKAIUIMBAIOTCS B KPUCTaX M B TPOCTPAHCTBE MEKIY
MeMOpaHaMu (CTPEIKH).

5.6. Bonpocsl k 3k3aMeHy

1. Hcropus pa3zButus nuronoruu. IlepBble onucaHus KIETOK U OJHOKJIETOYHBIX OPTraHU3MOB
(P. T'yk, M. Manbnuru, I'. I'pro, A. JleBeHryk). B3aumocBsi3p pa3BUTHS TEXHHUKH
MHUKPOCKOIIUH U YPOBHSI UCCIIETOBAHUM.

2. IloaroroBka kierounoi Teopuu. Knerounass teopus llIBanHa. 3HaueHWe sl KICTOYHOM
Teopun paboT BupxoBa u o1ieHKa ero mpecTaBlIeHus O pa3BUTHH KieTok. Pons P. Bupxoga,
M. ®epBopHa u M. MeyHukoBa BO BHEAPECHHM YYEHHUS O KIETOYHOM OpraHu3aluyd B
OMOJIOTHUIO ¥ METUIINHY .

3. JIMCKpeTHBI W MHTETPaNbHBIA - JBa MOAXOAAa K HM3YYEHHUIO OOIIMX 3aKOHOMEPHOCTEH
OpraHM3alMd U 3BOJIIOIMH KJIETOK. MecTo oO0Iiel LUTOJOTUU B CHUCTEME OHOJIOTMYECKUX
HayK.

4. DnexTpoHHass  MHUKPOCKONHUA.  DJEKTPOHHBIE  MHUKPOCKOINBI  MPOCBEYMBAIOUIETO U
CKaHUpYIolero Tuma. Pa3zHooOpa3we MeTOJO0B TMOJATOTOBKM MaTepuayia IJis JJIEKTPOHHOM
MHKPOCKOIIMM B 3aBUCUMOCTH OT LeNed M 3axad wucciaenoBanus. lIpenmymectsa u
HEJIOCTATKU METOJA.

5. Tlonstuss o ¢ukcanuu. ApredakTsl mpu 00pabOTKe KIETOK. [IpUHIMIIBI OKpaluBaHU
KJIETOUYHBIX CTPYKTYp. LluToxumudeckue kaueCTBEHHbIE METO/Ibl UCCIAEAOBAHUS: PEAKIIMH Ha
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Oenku, (GepMEeHThI, HYKJICHHOBBIC KHUCIIOTBI, MOJHCAXApUAbI, XHUPBI, JIUIUIbI, BUTAMUHBI,
COJIA U T.J.

[Tna3matnueckass MeMOpaHa - OCHOBHasl, YHUBEpCaJbHas JUIs BCeX KIETOK cyOcucrema
noBepxHOcTHOro  ammapara. OtHomieHne  OCHOBHBIX ~ XMMHUYECKHMX  KOMIIOHEHTOB
IUIa3MaTHYECKOM MeMOpaHbl Y 3YKapHOTHBIX U MPOKAPHUOTHBIX KIIETOK.

Hcropust m3ydeHus: opraHU3alMK TUIa3MaTHYECKONM MeMOpaHbl: OT MEPBOM MOJOBHUHBI XX
BeKa 710 Hamux jaHei: a) "byrepOpoanas" monens k. Hanwsnu u I'. [3BcoHa, 6) Teopus
yHUTapHOU Ononornyeckoit memOpans! J[k. PoOepTcoHa T) *KHIAKOCTHO-MO3au4Hask MOJIEIb
3unrepa-Hukoncona. JIunuanelii n 6eIKOBBIN cocTaB MeMOpaH, uX (QyHKIIMOHAJIbHAs POJIb U
B3aMMOOTHOIICHHS.

Tpancnopt B MeMOpaHHOH YIIaKOBKE: a) YHJIOLUTO3 0) SK30IIUTO3

[TocTosiHHBIE MEXKKJIETOUHbIE KOHTAKThl: a) M30JUPYIOUIHME KOHTAaKThl 0) MeXaHHYecKue
KOHTaKThl B) XMMHUYECKNE KOHTAKTHI.

Opranuzarusi puoocoMm.

PuGocoMbl B NPOKAPHOTHBIX M OSYKAPUOTHBIX KIETKax. PHOOCOMBI XJIOPOIUIaCTOB H
MUTOXOHIPHIA.

M3meHeHue oOuiero mysa, Yucia MPUKPEIUICHHBIX M CBOOOJHBIX pUOOCOM B OHTOTEHE3E
KJIETOK OpraHu3Ma U 1o/J| BIUsIHUEM (DaKTOPOB BHELIHEH cpebl.

CTpyKTypa MUTOXOHJpUI: MEMOpaHbI, KPUCTHI, MATPUKC B) Poiib MUTOXOHApUIT B CUHTE3€E U
HakorieHun ATO.

H3MeHeHHne CTPYKTYypbl MUTOXOHJIPHNA B 3aBUCUMOCTHU OT UX (DYHKIIMOHAJIBHOTO COCTOSTHHUSL.
Martpukc mutoxouapuii: PHK, JIHK, 6enku

KoHcepBaTu3M B OTBETHOH peakiMii MHTOXOHAPUH Ha BO3JAEHCTBHE (PaKTOPOB BHEIIHEH
Cpelbl.

IInactuael. TOHKOE CTpOEHME XJIOPOILIACTOB M UX Pa3BUTHUE Y MPEACTAaBUTENIEH pa3IMUHBIX
cUCTeMaTh4ecKux rpyni. JleikomnacTsl, XpOMOILIACTHI.

VYnpTpacTpyKTypa XJIOpOIUIaCTOB U CUCTEMATHKa Bojopocieil. ['paHanbHble U arpaHajabHbIE
XJIOPOTLIACTHI.

Mopdo-pyHKIIMOHATbHBIE NEPECTPONKH (OTOCHUHTETUYECKOrO ammapara B OHTOTEHE3e U
M0/ BIUSIHUEM (PaKTOPOB BHEILIHEH CpeIbl.

I'panynspHas SHAoOIIa3MaTHYECKas CETh - DJpracrolyia3mMa, €€ CTPOCHHE, XHMHUYECKas
KOMITO3HUIIMSI U OCHOBHAsI POJIb KaK CTPYKTYpbI, YUaCTBYIOLIEH B CHHTE3€ IKCHOPTHPYEMBIX:
U3 KJIETKHU OENKOB.

Cunrte3 6enkoB B ruanomiazme. CHHTE3, HAaKOIUIEHHE U TPAHCIIOPT CUHTE3UPOBAHHOTO Oenka
B CHCTEME DHAOIUIaA3MAaTHUeCKON ceTH. CBs3b I'paHyJIIpHON JHJIOIIA3MaTHYECKOW CETH ¢
sJIepHON 000JIOUKOH.

I'maaxas sHAOIUIa3MaTHUYECKasl CETh, CTPYKTYpHAs XapaKTepUCTHKA U XUMHUA. CBS3b INIaIKON
SH/IOIUIA3MATHYECKON CeTH C CHUHTE30M IOJHCAaXapHlioB, >KUPOB, CTEPOUIOB M JIPYTHX
MoJsieKyl. Ponb Iagkoil 9HAOMIa3MaTHYECKOW CETHM B J€3aKTUBALIMM  Pa3IMYHBIX
XUMHUYECKUX areHTOB.

Anmapat ['onbmku (rracTuHUaTBHI KoMIuleke). OOmias xapakTepuCTHKa, OpraHu3alus U
JoKalu3aluusg B KieTke. BapuaHTbl opraHuzanuy B KJIETKaX PAaCTUTENbHBIX M KUBOTHBIX
opranu3moB. OyHKIMOHAIbHAS POJIb anmnapaTa I oJIbKH.

Bakyonspnas cucrema kietok pacteHuil. lleHTpanbHas Bakyosb. ToHoract. Pa3zButue u
MIPOMCXOXKACHUE BaKyOJIIPHON CUCTEMBI, ee ()YHKIIMOHAIbHOE 3HAUCHHE.

Jlmzocombl. Uctopusi oTkpeiTusa. CTpyKTypa JIM30COM, THIIBI JIU30COM, MX XHMHUYECKas
XapaKTepUCTHKA.

OyHKIMOHAIBHOE 3HAYEHUE JIM30COM, MX MpoucxokaeHue. CBs3b JTU30COM C IMpoleccaMmu
BHYTPHKJIETOYHOTO MHIIEBapeHHs], ¢ paronTo3oM, paboToi anmapara I oabmaKu.
Aytodarus u ayToharocomsl.

[Tepokcucomsl U Apyriue MeMOpaHHble OpraHouAbl. OYHKIMOHAIBHAS POJIb B PACTUTEIBHOM
1 )KMBOTHOM KJIeTKe. [ TMKOCOMBI, THAPOT€HOCOMBI, TPAHCIIOPTHBIE MY3bIPbKH.
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WNutepdasHoe sap0o, OCHOBHBIE SJIEMEHTHI €r0 CTPYKTYpPhI; XPOMATHH (XPOMOCOMBI),
STIPBILIKO SJIEPHBIN COK (KapuoIia3Ma), siiepHasi 000JI04Ka, SACpHBIN OSIKOBBIN MaTpUKC.
XpomatuH, ero Xxumudeckas xapaktepuctuka. Juddys3Hbli U KOHIEHCUPOBAHHBIM
XpOMAaTHH, YYXpOMaTHH U FeTePOXPOMATHH, UX (PYHKIIMOHAIbHOE 3HAaUCHHUE.
YbpTpacTpyKTypa XpoOMaTHHA, CTPOCHUE JIEMEHTAPHBIX XPOMATHHOBBIX (hUOPHILI.
Hyxneocomsl: cTpoenue, posb mnpu (yHKIMOHUPOBAHMM XpoMaTuHa. HykieomepHas
¢bubpunna.

JIBa COCTOSIHMS TJIaBHBIX SIJIEPHBIX CTPYKTYp - XpomocoMm. [loBeaeHue xpomaTtvHa -
XpOMOCOM - BO BpeMsl MuTO3a. KOHLIENIUs O HEMPEPHIBHOCTU XPOMOCOM B TEUEHHE BCETO
KU3HEHHOTO LIMKJIA KIJIETKH.

O6miee crpoenue, TUIBL U (hopMa MUTOTHUECKUX XpoMocoM. uddepenumpoBka xpomocom
Mo JUIMHE: IIEHTpOMEpa, BTOpHYHAs MepeTsikka, TeiaoMepa. JuddepeHuunanbHas okpacka
XpPOMOCOM.

YPOBHHU CTPYKTYpHOH OpTraHM3aIliyd XPOMOCOM. XPOMOHEMa, MOHITHE O CYOXpOMAaTHIHBIX
CTPYKTypax MUTOTHYECKHX XpoMocoM. L{Mkin koHAEHcAlMy XpOMOCOM BO BpPEMsI MHTO3A.
Matpukc MUTOTHYECKAX XPOMOCOM.

SApeIIKO - OPraHOWA CHHTE3a KIETOYHBIX pudocoMm. UYwcimo sapeimiek B sApe, UX
XPOMOCOMHOE MpoucxoxaeHue. Xumus sapbimka, PHK sapeimika.

Crpoenue M yJabTpacTpyKTypa siApbIlKa. [IUKI u3MEeHeHHs! CTPYKTYpPBhI SJIPBIIIKA B CBSI3H C
ero ¢pynknuei. Cyap0a sapbllika B MUTO3€ U €T0 CBSI3b C MUTOTHYECKHMMH XPOMOCOMaMH.
Crpoenne u xumus pubocom. IIpemmectBeHHuku pubocomubix PHK. Ilytu cunTtesa
pubocom. [TorsiTue ob1ero mymxa puboCoOM U ero U3MEHEHHE.

SnepHas 00oiouka, ee CTpoeHue U (yHKIHMOHAIbHOE 3HaueHue. CTpoeHue SJIepHBIX IOp.
CBsi3b g/1epHOI 000JI0YKH € UTOIJIA3MarayeCKUMH CTPYKTypaMHu U XpoMOcoMaMu. SlepHbIit
OEIKOBBII MaTPHKC.

Cramuu MHTO3a, WX TMPOJODKUTEIBHOCTh W XapaKTEPUCTHKA. MeXaHWU3MBbl JIBHKCHUS
XpPOMOCOM.

Cynb0a KJIETOUHBIX OpraHesul B Mpoliecce AeNeHUs KIEeTKU. Perynsuus MuTo3a, BOMPOC O
ITyCKOBOM MEXaHM3ME MHUTO3a.

Meiio3, craguu wmero3a. KoHbroranmss XpoMOCOM, KPOCCHHIOBEp, PEOyKIMS 4YHhCia
XpPOMOCOM.

buonornueckuit cMpica Meio3a. Pa3nuans MeX1y MUTO30M U MEHO30M.

DOHJIOMUTO3 U COMaTHYeCKasi MOJUIIJIONIUS.

Bxnan nccnenoBaHuil NOJUIIIIONIMN B CEITBCKOE XO3UCTBO

[Tonutenus: NOJUTEHHBIE XPOMOCOMBI.

[TonuTeHHOCTH SAED.

Pounb, siapa u nuroruia3mel B quddepeHinaniy KIeTok.

Teopun muddepermmarim.

Omnyxonesas TpaHchopManus.

Creuuduyeckue u HecrienupUIecKrue peakliiy KJIeTKU Ha MOBPEXKICHUSI.

N3meHeHune cTpyKTypbl OPraHOMI0B IPU MOBPEKICHUU KIETKHU.

[uTonmornyeckue Npu3Haku ruOEIN KIETKH

buoxumuueckre mpu3HaKu THOENH KIETKU

Bupycel. Ctpoenue, pazHooOpaszue v IPUHLHUIBI CUCTEMATHKH.

[IpoHUKHOBEHUE B KJIETKY U PE3yJIbTaT BUPYCHON MHQEKITUH.

5.7. TunoBbie TeMBbI KYPCOBBIX padoT
KypcoBbie paboThl He IPEeTyCMOTPEHBI



