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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnumnamaa «L{uTororus» OTHOCHTCS K IHUCHUILIMHAM 00s3aTenpHOM dacTth bioka 1.
Huctumummael  (Moaynu) [IpenMeTHO-METOMUYECKOro MOIyJs y4eOHOro IUlaHa OCHOBHOM
npodeccuoHanbHOM  00pa30BaTENIbHOM MpPOTrpamMMbl  BBICIIErO OOpa3oBaHHs — MPOTPaMMBbI
OaxanaBpuaTta 1o HampasieHHI0 noarotoBku 44.03.05 Ilegarornueckoe oOpa3zoBaHHE (C IBYMs
poUISIMU TIOJITOTOBKH), HAIIPABIEHHOCTH (Mpoduib) o0pa3zoBaTeIbHON MporpaMMbl «buosorus.
Xumusi», 04HOH popMbl 0O0yueHHS.

Jucuunimza onvpaercs Ha pe3yibTaTbl 00ydeHusi, CQOPMUPOBAHHBIE B PaMKaX JUCIHILINH
AHnatomusi u Mopdoiiorus pacteHud, 3oosorus 0ecrno3BoHOUHbIX, OOlas M HeopraHuyeckas
XUMHsA, YueOHas (O3HAKOMHUTEIbHAs) NpaKkTUKa MO OoTaHuke, YdueOHas (O3HAKOMHUTEIbHAS)
MPAKTHKA 10 300JI0THH.

Pe3ynbrarbl u3ydeHUss OUCUUIUIMHBI SIBJISIOTCS OCHOBOM JJisi W3Y4YEHUs JUCUUIUIMH U
MPOXOXKACHUS NMpakTuK: ['ucTonorus ¢ ocHoBamu sMopuonorun, Puznonorus pactenuid, ['eneruka,
Monexynsipaast 6uosiorusi, MukpoOuonorusi, OcHoBbl OMoTeXHONOTHH, CUCTEMaTHKAa pPacTCHUH,
3o0050TUs  TO3BOHOYHBIX, AHamuTuueckas xumus, Opranudeckas xumus, Ousudeckas u
KoJulouHast Xxumusi, buonornueckas xumusi, Teopus sBonoruu, Opranuyeckuii cCuHTe3, YyeOHas
(03HaKOMHUTENNbHAS) TPAKTHKA MO (PU3HOJIOTHH KYJIbTYPHBIX PACTCHHIA.

1. IlepevyeHb NJIAHMPYEMBIX pe3yJIbTATOB 00yueHHs (00pa3oBaTeJbHBIX Pe3yJIbTATOB)
N0 AUCHHILINHE

Heabto ocBoeHus TuCHMILIMHBL «L{uTonorus» sBiseTcss MOAroToBKa OakanaBpa K pabote
yuuteneM Ouosoruu B oOmeoOpa3oBaTenbHOW miKone. JlMCHMIUIMHA TIpeJHAa3HA4YeHa JaTb
OyAylIUM Y4HUTEIsIM HPOPECCHOHATBHYIO (TEOPETHUYECKYI0O M IPAKTHUYECKYI0) IOJATrOTOBKY B
o0JacTu TeOpUU U METOJMKHU 00y4eHHsI OMOJIOTMH Ha Pa3iIMyYHbIX CTYIMEHAX 00I1eo0pa3oBaTenbHON
LIKOJIBI.

3agaveli OCBOEHHMS IUCLUIUIMHBI SBISETCS (POPMUPOBAHUE Y CTYAEHTA LEIOCTHOTO
npeJcTaBiIeHNus 00 OCHOBHBIX 3Talax CTAHOBJIEHUS COBPEMEHHON HAayKU IIMTOJIOTUH (KJIETOYHas
Ouosorusi) U ee CTPyKType, 00 OCHOBHBIX KATErOpHSX, MOHATHUSAX M METOJaX, O POJIM U MeCTe
IUTOJIOTUU B NPO(ECCHOHATBHON MOJATrOTOBKE Yy4YuTeNls OWOJOTMM M XMMHHU, C(HOPMHUPOBATH
FOTOBHOCTh OyAyliero y4uTens OHOJIOTMM M XUMHM K 3()(PEKTUBHOMY MpEno/iaBaHUI0
IPOTeIeBTHUECKOro, 6a30BOro U MPOPHIBLHBIX KYPCOB 10 PEIMETY.

B pesynbrare ocBoeHMs IporpamMMbl OakanaBpuara OOy4aroIIMICS IOJDKEH OBJIAJETh
CIIEAYIOIIMMHU pe3ylbTaTaMu o0ydyeHuss mno juciumianHe «l{utonorus» (B Ttabmuue 1
IIPEJCTABICHO COOTHECEHUE O00pa30BATENbHBIX pE3yJIbTaTOB OOY4YEHHs II0 JAUCLUILIUHE C
WHMKATOPAMH JIOCTIIKCHHSI KOMIICTCHITHIA).

Komnerenuus n O0pa3zoBaTenbHbIE Pe3yabTATHI JMCIUIIIHHBI
UHIUKATOPHI ee (3ranbl popMHUpPOBAHMA IMCUMILINHBI)
JNOCTU/KECHHS B 3HaeT ymeet BJajJeeT
AUCHUILINHE
IIK-11  Cnocoben | OP-1 OP-6 OP-11
HCI0JIL30BATH TEOPETUYECKHE U | IUIAaHUPOBATh U MPOBOAUTH | 0A30BBIMU
TeopeTHYeCKHe M | IPAaKTUYECKUE HCCIIEIOBaHUsI B pPaMKax | MPEACTaBICHUSIMHU 0
NpaKTHYecKue OCHOBBI y4e0HO-BOCITUTATENLHOTO | MPUHIUIIAX
3HAHUSA JJISl | MCCIIEIOBATENbCK | MPOLIECCa; AHAIU3UPOBATh | OPraHU3aLNN "
NOCTAHOBKH M | Ol JESITEeTbHOCTU | COBPEMEHHbIE  HAy4yHbIE | OCYUIECTBIICHUS
peleHust B 00pa3oBaHMM: | JOCTMXKEHUS B OOJIACTH | HAYYHBIX
HCCIIeI0BATEILCKH | OCHOBHBIE 3Tambl | 00pa3oBaHus M NpoMIIs | UCCIEIOBaHUN B
X 3aja4 B | HAy4YHO- IIOATOTOBKY; obnactu
npeaAMeTHOM uccaenosarensck | OP-7 o0OpasoBarenbHON
obJsiacTu (B | oif paboTHI, | CAMOCTOSITEIILHO JIEATETbHOCTHU; OIBITOM




COOTBETCTBHH c
npoguiaeM "
YPOBHEM

o0yueHus) W B
obJsiacTu
o0pa3zoBaHus

HNuauxkaropsl
AOCTHKEHUS
KOMIIeTeHIIUH
IK-11.1
OCYILIECTBIISET
pa3nuyHbIe
IIPAKTUYECKOU
NesITeIbHOCTH,
o0ecreunBaroIne
CaMOCTOSITENILHOE
npuodperenue
y4yalluMuUCs 3HaHUM,
YMEHUH U HaBBIKOB B
COOTBETCTBUU co
crienu UKo
pa3zaenoB OMOIOTUH;

BUJIBI

[IK-11.2 npumenser

COBPEMEHHBIC
IKCIIEPUMEHTAIILHBIC
METOJIbI  PaboThl ¢
OHOJIOrHYECKUMH
00BbeKTaMH B
ITOJIEBBIX u
1a00paTOPHBIX
YCIIOBUSX;

[IK-11.3 npumensier
0a30BbIe MTOHATHS 00
0COOCHHOCTAX
CTpOCHHS U
(hU3HOJIOTHYECKUX
MeXaHu3Max padoThI
pPa3IMYHBIX CHCTEM
U OpPraHoOB IKHUBBIX
OPraHU3MOB U HX
polb B TpUPOAE U
XO3SMCTBEHHOMN
JEATEIIbHOCTH
yeJIoBeKa.

METO/IBI ee
OpraHm3al ¥
OCYIIIECTBIICHUS,
MIPUHITAIIBI
odopmIIeHUS
HAyYHOTO
COYMHEHUS B
obnactu
oOpazoBaHusi W
ero OIICHKH;
0COOEHHOCTH
UCTIOJIb30BaHUS
COBPEMEHHBIX
HAYYHBIX JTAHHBIX
B yueOHO-
BOCIIUTATECIILHOM
npolecce;

OP-2
TEXHOJIOTHH
HAy4YHO-
HCCIIEIOBATENBCK
on paboTHI;
OCOOCHHOCTH H
MPUHIMITHATIEHBIC
OTNUYHs y4yeOHOMN
u
HCCIICIOBATEITHCK
Ol N1eATeNbHOCTH;
TPaIUIINOHHBIE W
COBpPEMEHHBIE
HCCIICIOBATEITHCK
ue METO/TBI
UCCJICIOBAHWS,
OCHOBHBIE
AITOPUTMBI
JEUCTBUUA MO HX
NPUMECHCHUIO B

o0pa3oBaTebHOM
nporiecce, B
COOTBETCTBUU  C
npodunaem
MOJITOTOBKH;
OP-3
METOJIOJIOTHIO
Hay4YHO-
HCCIIeIOBATENBCK
oif  paboTel B
obnactu
oOpazoBaHusi W
npoduis
MIOJITOTOBKH,
HEOOXOTUMYIO
1A YCIEUIHON
CaMOCTOSITEJIbHOM

OCYIIECTBIISITh ~ HAy4YHO-
HCCIIEI0BATENBCKYIO u
MIPOEKTHYIO JEATEIbHOCTh
B o0mactu 00pa3oBaHUS;
aHAJIM3UPOBATh
MOJTyYeHHbIE  PE3YJIbTaThI
COOCTBEHHBIX  HAy4YHBIX
HCCIIEA0BAaHUM; UCIIOJIb3Ys
TUISE MOJTy4eHUs u
00paboTKu HaY4HBIX
JTAHHBIX COBpEMEHHbBIE
METOIbI HAY4YHOTO
HCCIIeIOBaHMUS,
nH(pOPMAaLOHHbIE
TEXHOJOTHH U  CIIOCOOBI
00paboOTKH  MOJy4YEHHOU
nH(popMaIuu,

OP-8

CaMOCTOSITENTEHO
¢dbopMHpOBaTH TPOTpaMMy
HCCIIeIOBATENBCKOM
NEeSTeIbHOCTH B 00J1acTu
o0pa3oBaHUsl U YCIEHIHO
ee peann30BBIBATH;
HCIOJIb30BaTh PE3yJIbTaThl
HAay4YHBIX JIOCTH)KCHHUU B
npodecCuoHaNTbHON
NeSITeIbHOCTH:
pa3zpaboTath, 0OOCHOBaTh
U pearn30BaTh MporpamMmmy
o PEIIEHHIO
UCCIIeIOBAaTEeNIbCKUX 3a]a4
B o0nacTu oOpa3oBaHMs C
UCTOJIb30BaHUEM
Pa3IMYHBIX COBPEMEHHBIX
Hay4HO-
MCCIIEI0BATEIBCKUX
METO/IOB;

OP-9

OCYIIECTBIATD
KOPPEKTHBIN BBIOOp THIA
HKCHEpUMEHTa TpU  €ro
TUTAHUPOBAHWH;

OP-10

BEISIBIISITH
3aKOHOMEPHOCTH
KHU3HENEATSIPHOCTH  Ha
TKaHEBOM, KJIETOYHOM,
CyOKJIETOYHOM u
MOJIEKYJISIPHOM  YPOBHSIX
OpraHu3aIu
OMOJIOTUYECKHIX CUCTEM

IPUMEHCHHS
TEOPETUIECKHIX u
MPAKTUYECKUX 3HAHUU
JUIS  TIOCTAHOBKU W
peLeHHs
HCCIICIOBATEIILCKUX
3amay B oOactu
obpa3oBaHus,
COBPEMEHHBIMU
MCCIIeIOBATEILCKUMU
METOAaMU TUIst
pelieHus
poeCCUOHATTBHBIX
3ajay;

OP-12
TEXHOJIOTUSIMH Hay4HO-
UCCIIEIOBATEIbCKON
pabotel B obOiactu
oOpa3oBanusi © 1O
Npo(UII0 TOATOTOBKU;

HaBbIKaMH cOopa u
00pabOTKM  HayyHBIX
JTAHHBIX; HaBBIKAMH
MCTIOJIb30BaHUS

COBPEMEHHBIX HAYYHBIX
JIOCTUXKEHUI B yueOHO-
BOCIIUTATEITLHOM
nporiecce c
Pa3INYHBIMH
KaTeropusiMu
00yJaromuxcs;

OP-13

METOA0JIOTHEN
HAy4YHOTO
UCCIIEIOBaHHS B
oOnactu 00pa3oBaHUs:
KOMILJIEKCOM
UCCIIeI0BATEIbCKIX
YMEHUH; METOAAMH
MOUCKa, 00paboTKH U
WCTIOIb30BaHUS
Hay4yHOU WH(MOpMALIUU
B obnactu
o0Opa3oBaHus;
crocobamu
MPEICTaBICHHUS
pe3yIbTaToB
UCCIIEIOBAHMS u
TEXHOJIOTHEN ax
aHanm3a npu
yIIpaBJICHUU
W3MEHEHUSIMU u
peanu3am
UCCJICIOBATEIILCKUX U




HCCIIEIOBATEIbCK
OH JIeSTEIbLHOCTH,
BKJIIOYasi 3HAHUS
0 pa3TUIHSIX
MEXY
TPaIULIMOHHBIMU
U COBPEMEHHBIMU
HCCJIEI0BATENBCK
UMH  METOJlaMH,
CBSI3b MEXKTY
HUMH, TPOOIEMBI
u cnenuduky ux
NpPUMEHEHUsS B
00pa3zoBaTeibHOM
nporecce B
COOTBETCTBUU  C
0COOCHHOCTSIMU
00yJaromuxcs;
OP-4
COBPEMECHHEIC
JIOCTHKECHHUS,
pOOJIEMBI u
MEPCIIEKTUBBI
pa3BHUTHSA
OMOJOTHYECKHUX
JCITUTLINH,
COBPEMECHHEIC
METO/TBI
UCCIICIOBAHUS B
Ouonoruu.
ITpunHIMIIBI
MOHHUTOPHHTA,
OIICHKH
COCTOSTHUS
MIPUPOIHOMN
CpelIbl M OXpPaHbI
JKUBOW TIPUPOJIBI,
MIPUHIIUIIBI
IPUMCHCHUS
OMOTEXHOJIOTHYEC
KHX METOJOB B
OXpaHe MPHUPOJIbI
U JIUKBHJAIUU
AHTPONIOTEHHBIX
3arpsA3HECHHI
OKpY’Karollen
cpenbl

OP-5

TTPHHITAITHI
KUZHEJEATENIHOC
TH Ha TKaHEBOM,
CYOKIIETOUHOM,
MOJIEKYJISIPHOM
YPOBHSIX

MIPOEKTHBIX IPOrpaMM;
OP-14

HaBbIKAMU MPUMEHEHUs
METO/I0B

[UTAHUPOBAHHMS
IKCICPUMECHTA;

OP-15

CIIOCOOHOCTD BBISIBIISTD
CBS3b MEKTY
3aKOHOMEPHOCTSIMHU

KHU3HENEATSILHOCTH Ha
TKAaHEBOM  YpOBHE ¢
3aKOHOMEPHOCTSIMHU
JKU3BHEJEATEIILHOCTH Ha
KJICTOYHOM,
CyOKJIETOYHOM u
MOJICKYJISIPHOM YPOBHE
OpraHu3aIuu
OMOIOTMYECKHUX
CHUCTEM,;

OP-16

METOJIaMU  HM3y4YCHUSs
KU3HENICATCIILHOCTH Ha
TKaHEBOM, KIIETOYHOM,
CyOKIIETOYHOM u
MOJICKYJISIPHOM
YPOBHSX




OpraHu3aluu

OMOJIOTUYECKUX
CHCTEM
IIK-12 Cnocoben | OP-17 OP-22 OP-26
BbLIEJISTH OCHOBHBIE paboTarh ¢ MUKpOCKomnoM, | JleMoHCTpHpyeT
CTPYKTYpPHbBIE HOHATHUS U | MEKpOTIpenapaTamu, BJIa/ICHUE CUCTEMOM
3JIeMEHTBbI, OnpeAcIeHus KOJIJICKIIUOHHBIM IPUEMOB U TEXHOJIOTHH
BXO/sIIIIHE B | AUCLMILINH MaTepuagamMH, CXeMaMH. | LieJenoaranus,
CHCTEMY MO3HAHUS | IPOPHIIS; Ymeer TOTOBUTS, | LieJepeaIn3aluu u
npeIMeTHOU OP-18 «YUTATH)» OLIEHKM  pPE3yJbTaToOB
obJiacTu (B | CTPYKTYpHO- MUKpPOIIPENaparsl, JeSITEIbHOCTH o
COOTBETCTBHH ¢ | yHKIMOHANBHY | 3JIEKTPOHHOTPAMMBI, pELIEHNIO
npoduiem U | 10 OpraHu3aluio | UHYOPMOCXEMBbI, KAPTHI; HECTaHJAPTHBIX
YPOBHeM MaTPUYHBIX OP-23 npoeCCUOHATTBHBIX
o0y4eHust), MOJIEKYJL, BBUIBJIAT  CBSI3b  MEXIY | 3aj1ad, MOJTHOCTBIO
aHAJM3UPOBATH MX | TEHETHUYECKOTO 3aKOHOMEPHOCTSIMU apryMEHTHPYsl  BBIOOD
B eIMHCTBE | MaTepuaia U | )KU3HEJCATEIbHOCTH  Ha | MpeaJaracMoro
co/lep KaHus, OEIIKOB. pa3HbIX YPOBHSIX | BApHaHTa PEUICHUS;
dhopmbl U | MexaHu3msl, opranuzanuu Ouocucrem. | OP-27
BBINOJIHSIEMBIX obOecneunBaromue | I[IpoBoauts METOJIaMHU  YIIPaBJICHUS
pyHKumii. CTa0WJIBHOCTh M | CPABHUTEJIBHBIA  aHaAIU3 | OMopecypcamu,
IJIACTUYHOCTh UCCIIEyEMOro MaTepuaia. | OMoJIOruYecKoro
HNupuxaropsl MaTPUYHBIX BrsaBisATh MOHHUTOPHUHIA u
AOCTHKEHUS MOJIEKYL. MOPGOPYHKIIMOHANBHYIO | CTPATETUSMHU
KOMIIeTEeHI[UH MosnekynsipHbie COIPSKEHHOCTb O IeP)KaHUS u
[IK-12.1 npumMeHseT | MeXaHU3MBI OMOJIOTMYECKUX CTPYKTYP. | BOCCTAaHOBJICHUS
3HaHUS 10 aHATOMMH | XKHU3HenesTenpHoc | DopMHUpOBaTh 1EIOCTHOE | OMOpa3HOOOpa3us;
U (U3NOJIOTUYECKUM | TH; Bocnpuatue o  xuBoi | OP-28
MexaHu3zMam pabotsl | OP-19 MaTepul €  €AWHBIMU | IpUEMaMM  pELICHUs
pPa3IMYHBIX CHCTEM | MEXaHU3MBI 3aKOHOMEPHOCTSIMU Hay4yHbBIX  3aJad B
U OPTraHOB pacTeHUil, | BocpousBeeHHs | QyHKIIMOHUPOBAHMS, 00J1acCTH COBPEMEHHBIX
KUBOTHBIX ul, XpaHEHMs, | CTPYKTYPHO- npobieM  KJIETOYHOU
YeJI0BEKa; nepeaayd, (GyHKIMOHATIBHON U | OMOJIOTUH, LUTOJOTHH,
JEKOJUPOBAHUS U | OMOXUMHUYECKON THCTOJIOTHH
IIK-12.2 BeIENSET M | peanu3anun OpraHu3aLuu.
aHAJIU3UPYET HaciencTBeHHo | OP-24
KJICTOYHbIE U | M”HQOpMalM B | IPUMEHSTh Hay4HBbI
MOJIEKYJISIpHBIE CPaBHUTEILHOM METOJI0JIOTUYECKU I
MEXaHU3MBI, acIeKTe; MOJIXO0JL K OLIEHKE
obecrieunBaronIne OP-20 OuopecypcoB, 000OCHOBATH
€IMHCTBO o0rue ONITUMAJIbHBIE HOPMBI
¢duznonoro- MPUHIINIIBI MOJTE30BAHHS
OMOXUMHUYECKUX paloHaIbHOIO o6uopecypcamu,
IIPOLIECCOB, OPUPOJIONIONB30B | IUIAHUPOBAaTh M OBITh
HaNpaBJICHHBIX  Ha | aHUS, TOTOBBIM  pEaIN30BHIBATH
peann3anuo TEOPETUYECKHE MPUPOJOOXPAHHBIE
byHKIAN U | OCHOBBI MEpPOTIPHUSITHS,
ocoOeHHOcTe  uX | Obuonoruyeckoro | OP-25
MIPOSIBIICHUS B | pecypcoBeleHus; | CBOOOIHO
pasHbBIX  YCJIOBUSX | IPUEMBI OPUEHTUPOBATHCS B
cpeabl oOuTaHUA | BOCCTAHOBJIEHHUS | COBPEMEHHBIX Ipobsiemax
OpraHu3Ma; YHUCICHHOCTU KJICTOYHOM 6uosioruy,
OpPraHU3MOB LUTOJIOIUH, TUCTOIIOTUU
I1K-12.3 pa3HbIX




aHATM3UPYET CHCTEMaTHUYECKUX

ri00abHbIe rpyn;

9KOJIOTUYECKUE 0COOEHHOCTH

poOIEMBI; KPHOCOXPaHEHHS

IIPUMEHATh 0a30BbIE | KUBBIX OOBEKTOB

MIOHSTHS oOmeit | ams

9KOJIOTUH, HOJ/IeP)KaHUS

MIPUHITUITBI reHooHIa

ONITUMAJILHOT'O OUOTBHI;

npupoaonoas3oBanu | OP-21

s u OXpaHbl | COBPEMEHHbIE

IIPUPOJIBI, po0IIEMBbI

COLMAJIBHO- KJICTOYHOM

JKOJIOTUYECKHE OuoJIoruu,

3aKOHBI LIUTOJIOT U,

B3aMMOOTHOIICHUSI | TUCTOJIOTUH

4eJI0BeKa U

TIPUPO/IBL.

IIK-15  Cnocoben | OP-29 OP-32 OP-41

onpenesTh 3HaeT CaMOCTOSITENTLHO MOHATUIHO-

COOCTBEHHYIO JMHTBUCTUYECKHE | IJIAHUPOBATH, TEPMHHOJIOTHYECKOM

MO3U LM IO TEPMUHBI Y | OpraHU30BbIBAT, 0a30i Memarornyeckon

OTHOCHTEJIbHO HOHSATHS, IIPOBOJIUTH JICOHTOJIOTHH,

AUCKYCCHOHHBIX HE00X0IMMbIe CaMOCTOSITENILHYIO U MPUKJIIATHON

npooJiem Ui HKCHEPUMEHTAIbHYIO (Terarorn4eckon)

NpeIMeTHOH coBepuIeHCcTBOBa | pabory. Mcnonb3oBarh PUTOPUKHY,

odacTn (B | HUSL S3BIKOBOM M | METOJIbI U IIPUEMBI MHCTPYMEHTAIbHBIMU

COOTBETCTBUH ¢ | KOMMYHUKAaTUBHO | OWOJIOTHH, TPOBOIUTH 3HAaHUSMH 0

npogpuiem u| i HaOJI0ACHUS, OIICAHUS, 3aKOHOMEPHOCTSX U

yYpPOBHEM KOMIIETEHTHOCTH; | UCHTU(UKAIHIO, TEXHOJIOTHUSIX

o0yueHust) OP-30 KJaccupUKaIIo, MeJaroru4eckoin
IPUEMBI KYJIbTUBUPOBAHHE KOMMYHHKAIIHH, 0

Nupukaropsl npodeccHoHaIbH | OMOJIOrMYECKHX OOBEKTOB, | CUCTEME KaHPOB

AOCTHKEHUS Oif  3THKe, O | UCTOJH30BATH MeIarOrMYecKon pedH;

KOMIIeTEeHIIUHN byHKIHSIX U | uHQOpMaLIMOHHBIE OP-42

I1K-15.1 KOMITOHEHTax TEXHOJIOTHHM JUISl PEIICHHs | KYJIbTYpOM MBIIICHUS,

CaMOCTOSITEITbHO npodecCHOHANIbH | HAyYHBIX U CHOCOOHOCTBIO K

MIPOBOAUT oif peudeBoil | mpodeccnoHaIbHbIX 0000111eHNI0, aHaIH3Y,

HCCIIeIOBaHMUS, KYJIBTYpBI, 0 | 3a/1a4, pemnarhb BOCTIPHUSTHIO

MTOCTAaHOBKY 3aKOHax U | CHTYallHOHHO-JIOTHYECKHE | MHPOpMaInH,

OMOJIOTUYECKOTO NPUHIUIAX 3ajauu, [IOCTAaHOBKE LEMH U

IKCIIEPUMEHTA, s dexTuBHON OP-33 BEIOOpY — myTell  ee

UCIOJIb30BaHUE KOMMYHHKAIMH, | BBIABJIATH BOJIOIMOHHYIO | JOCTH)KEHUS,

MH(POPMALMOHHBIX 00 OCHOBHBIX | TUHAMHMKY CTAHOBJICHUS OP-43

TEXHOJIOTUH TUTSL | )KaHpax Pa3IMYHBIX OMOCHCTEM. HaBBIKAMHU coopa,

pelleHNs] HAyYHbIX M | Iearoruyeckol | BhIABIATH B3aMMOCBSI3b ¢ | 00pabOTKM, aHanmu3a |

npoeCCHOHATFHBIX | peuH, IPYTUMH KypcaMu CUCTEMaTH3aIuN

3aja4, aHalu3 U | BbIpabaThIBaeT «buonoruny, «XumMun, uHpOpMaLIUU IO TeMe

OILIEHKY pe3yJbTaTOB | CHOCOOHOCTh K | «Dusukmy», «['eorpadum». | uccieaoBaHuUs;

1a00paTOPHBIX U | aHAIHU3Y OP-34 HaBbIKaMU BbIOOpa

MIOJIEBBIX [EIarOrMYECKOr0 | COOTHOCUTH aKTyaJIbHbIE METOAOB U  CPEACTB

UCCIICI0BAHMIA; JHMCKypca, BOIPOCHI COBPEMEHHOM peLeHus 3a1a4

[IK-15.2 mposBIsIET | OBJIaJIcBaEcT 0OIIeCTBEHHO KHU3HH, HUCCIEeNOBaHUS,

CIOCOOHOCTh OCHOBaMH npobnemsl BocnuTtanus 1 | OP-44




apryMEeHTHPOBAHO,
JIOTUYECKHE BEPHO U
SICHO BBIpAXKaTh
CBOIO IIO3MIHIO IO
00CcyXT1aeMbIM
JTUCKYCCUOHHBIM
npobaeMam B
COYETaHUU c
TOTOBHOCTBIO K
KOHCTPYKTUBHOMY
JUAJIOTY u
TOJIEPAHTHOMY
BOCHPHUSTHIO  HMHBIX

TOUEK 3PEHUS.

npodecCuoHaNIbH

BIX peyeBbIX
YMEHHU;

OP-31

METO/IBI
KPUTUYECKOTO
aHaJn3a ¥ OLICHKHU
COBPEMEHHBIX
Hay4YHBIX
JOCTIDKEHHM, a
TaKxKe METOIBI
TEeHEePUPOBAHUS
HOBBIX HJIEW TIpHU
pelIeHU
HCCIICIOBATEIbCK
150:¢ u
MPaKTUYECKUX
3aJa4, B TOM
qucie B
MEXKIUCIIUILINHA

PHBIX 00JIaCTSIX

00pa3oBaHMs B IIEJIOM,
po6IeMBbl TPOPHUIBHBIX
HayK U pa3iInyHble
OOIIIECTBEHHBIEC TPAKTHKH
C MOJIOKEHUSIMU
M3y4aeMbIX
I'YMaHHUTapHBIX HAYK U
KOMMEHTUPOBATh 3TH
Ipo0JIeMBl, OIIPAsICh HA
MMOHSTUHHO-
TEPMUHOJIOTMUECKHH
anmapar HayKu;

OP-35

CaMOCTOSITENILHO WIIH C
MIOMOILIBIO ITPEToIaBaTeNs
copMynupoBaTh
COOCTBEHHYIO MO3UIIMIO 1O
TMCKYCCHOHHBIM
BOIPOCaM, UMEIOLIUM
MHUPOBO33pPEHYECKOE
3Ha4yeHue, noaooparsb
apTYMEHTBHI C TIO3ULIUU
Hay4YHOT'O MUPOBO33pPEHHUS,
OIUPAsACh HA
aBTOPUTETHBIE UCTOYHHUKH
nH(pOpMAIHH;

OP-36

OCYILECTBIISATh aHAIH3
MeIarOrMIecKoro
JMCKypca C MO3ULIH
npodecCuoHaIbHON
JI€OHTOJIOTUU U
ME€JarOTHYECKON
PUTOPUKH;

OP-37

JIOTHYECKHU BEPHO,
apryMEHTHPOBAHO U SICHO
CTPOUTH YCTHYIO
MTUCHMEHHYIO PEUb;
OP-38

BBIJICIIATh U
CHCTEMaTU3HpPOBATh
OCHOBHEBIE HJICH B
HAyYHBIX TEKCTaX;
KPUTHUYECKH OI[CHUBATH
TM00YI0 MOCTYNAIOIIYIO
nH(popMalnio, BHE
3aBHCUMOCTH OT
HWCTOYHHKA; U30eraTh
aBTOMAaTHYECKOTO
MIPUMEHEHMSI IPUEMOB NIPU
pelIeHNH 3a/1ad,;

OP-39

aHAJM3UPOBATh

HaBBIKAMH
METO/I0JIOTHUECKUX
po0Jem,
BO3HHUKAIOIIHNX
peIIeHIN
HCCIIeIOBATEIIbCKUX
MPaKTUYECKHUX 3aj1ad,
TO M qucie
MEXIUCITUTUTMHAPHBIX
00macTsx;

OP-45

HaBbIKaMH

1Ip

aHalin3a

u

n
B
B

KPUTHYECKOTO aHAIIN3a
u OILICHKU
COBPEMEHHBIX Hay4YHBIX

JIOCTHKEHU I
pe3yiabTaToB
JIeSITEIIbHOCTH
PELICHHIO
HCCJIEIOBATEIbCKUX
NPAaKTUYECKUX 3a/ad,
TOM qucie
MEXIUCIUIUTMHAPHBIX
oOiacrei;

OP-46

MMEET OIBIT y4acTHus B
JTUCKYCCHSIX,
apryMEHTHPOBaHHOTO
U3JI0’KEHUS CBOETO
MHEHHMS B YCTHOU U
MUCbMEHHOU (hopMmax;

u

1o

n
B
B




albTECPHATUBHBIC
BAPUAHTHI PELLEHUS
HCCIEA0BATEIBCKUX U
MIPAaKTUYECKUX 3a/1a4 U
OLICHUBATb
IIOTEHIUAJIbHBIE
BO3MOKHOCTH peallu3aluu
3TUX BapUaHTOB;

OP-40

IIpU PELLICHUH
HCCIEA0BATEIIbCKUX U
MIPaKTUYECKUX 3a/1a4
ITeHEPUPOBATH HOBBIE UICH

3. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHHueM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BUI0OB YUeOHBIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeeoeHH020 HA HUX KOJIUUECMEA AKAOEMUYECKUX UACO8 U
6U0086 YUeOHbIX 3aHAMUIL

MMPUMEPHBI TEMATHYECKHWM IJIAH JIUCIUILTAHBI

KonuyectBo yacoB no
dbopmam opraHuzanuu
oOyueHus
s
) 2 Z
HanmenoBanue pasnena u teM = = 5
¢ | BB
S|EE| 28|38
E|22|5E| 3¢
= 1=858[0 &
3 cemecTp
Monyns 1. Beenenue B nutonoruto. IlnazmMatuueckas meMOpaHa. 4 - 6 6
Monyns 2. BakyonspHas cucrema kiieTku. OTopHO-BUTaTeNIbHBIN 4 - 8 8
anmapar KJIeTKH.
Moayns 3. Cucrema sHeproo0ecrneyeHus KIeTok. Sapo. 6 - 8 8
Monynb 4. Matpuunsle cunTe3bl. Kiierounas nponudepanus. 4 - 8 7
ITaTonorus KiIeTku.
KomnerotepHoe TectupoBanue 4 610ka - - - 4
OK3aMeH - - - 27
Hroro: 18 - 30 60

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUnIUHDL
Kparkoe coaep:xanue Kypca (3 cemecTp)

Monayas 1 Beeaenne B uurosoruro. Ilnazmarnyeckass MmemOpana.

BBenenne. [Ipenmer knerounoit 6monoruu. Ilpeamer u 3agaun nurtonoruu. OnpeneneHue
nonstus «Knerka». CraHoBiieHHe OUOIOTHY KIETKH Kak HaykKu. OCHOBHBIC TIOJIOKEHUS KIICTOYHON
Teopur. Metoapl uccienoBanusi Ouonoruu kieTku. CBeToBass MUKpPOCKOIUsA. MeToapl CBETOBOU
MHUKPOCKONHUH. DJIEKTPOHHAS MHUKPOCKONHWS — TMPUHIMI METOJbl, TPAaHCMUCCHUOHHAs U
CKaHMPYIOLIast MUKPOCKOTIHS. KontpactupoBanue 00BEKTOB, YIBTPAMUKPOCKOIIHS,
3aMOpaXUBAaHUE — CKaJibiBaHUE. VIMMYyHOTHCTOXHUMHUYECKHE METOIbl MCCIEIOBAHUN — MPUHLIHUII



meroma. Merox aBropamumorpaduu. Dayopecriennus. Meron ruOpuamzanmu  in - Situ.
@®paKkIIMOHUPOBAHUE KJIETOK U KJIETOYHOIO COAEPKMMOro. MeTon KIETOYHBIX KYJBTYD.
[HurodhoTomerpus. Kierounas uHxeHepHs. IBOIIONNS KICTKH.

IInazmaTtuyeckass memoOpana. Vcrtopus wmemOpanonoruu. Monenu mIa3sMaTudecKux
MeMOpaH, o0lias XapakTepUCTUKAa M XHMHUYECKHE CBOMCTBA MKHMJIKOCTHO-MO3aWYHON MOJENH
IUIa3MaTH4ecKoil MeMOpanbl. CTpyKTypHass OCHOBAa MeMOpaH: ABOWHOW CJIOM JTUNHIOB M OelKa.
JlarepanbHast IOABUKHOCTh M aCCUMETPUYHOCTb MOJIEKYJI. Pa3nnyHble CBOMCTBA pa3HBIX MEMOpaH.
OyHKIMYU TUIa3MaTH4YecKoil MeMOpaHbl. bapbepHo - TpaHcmopTHast poisib. [ TMKOKaNIMKC, KOPTEKC.
TpancmeMOpaHHBI TIEPEHOC HMOHOB M HHU3KOMOJICKYJSIPHBIX COCIUHECHHMH. Be3ukymspHbIN
TpaHCHOPT (PHAO- U 3K301UTO3). Crenuduyeckuit 3HAOIUTO3. PenenTopHas poiib M1a3MaaeMMBbl.
B3aumoneiicTBuE C CUTHAJIBHBIMU MOJIEKYJaMU. MEKKIETOUHOE y3HaBaHHUE. AAre3uBHbIE OEIKU
(CAM- 6enku, cell adhesion molecules): kaarepusbl, UMMYHOTJIOOYJIMHOMIOAOOHBIE, CEICKTHHEI,
UHTETPHHBI, OCJIKH TJIaBHOro Komiuiekca rucrocoBmectumoctd (MHC — mejor histocompartabiliti
complex). KoHTakThl (CHemuanbHbIE MEXKKICTOYHBIC COCAMHEHMS): 3amuparoiiie (IUIOTHBIE),
3agKOPHUBAIOIINE (CHEIUISIONINE), (OKaIbHBIE, TECMOCOMBI, MIEJIEBbIe, CHHAICHI, IUIa3MOAECCMBI.
JInmocomsl.

MopnyJs 2 BakyoJssipHasi cucteMa KJjaeTkH. OnopHO-IBUraTe/IbHbIN annapar KJIeTKH.

Bakyonsipuasg cucreMa KJETKH: COCTABJSIIOIIME KOMIIOHEHTBHI H  (yHKOMH.
['panynsapubiil sHA0IIIA3MaTHUeCKU petukynym (I'DOP): ymprpacTpykTypa KaHaioB, puOOCOMBI.
bonpmias um  manmas cybuactuma pubocombl, (QyHKIuM. PubGocombl mnpo — U 3yKapuor.
[Tomupubocomer. @ynkuuu ['DP: cunTe3 cnenmduyecknx 1 MeMOpaHHBIX OEJIKOB Ha prOOCOMaXx,
UX cerperauus; onopHas (pyHKIMs, ydacTHe B KJIETOYHOM mpoHuraeMoctu. KoTpaHCMUCCHOHHBIIH
Tpancnopt OenkoB. ['mankuit sg0MIa3Marndeckuid petukyinym (I'DP): ynpTpacTpykTypa, GyHKIMN
(cuHTE3 JIMOUAOB, IOJMCAaXapuIoB, MeTaOoluyeckas JAe3aKTHBALMS TOKCHHOB IPU TMOMOLIH
depmenta muToxpom P-450, nenmonuposanue nonoB Ca). [TopucTeie MIacTHHKY.

Amnmnapar ['oiab1ku B CBETOBOM U 2JIEKTPOHHOM MUKpockone. @yHkuuu annapara ['onbuku:
CEKpeTOpHasi, MOAU(PUKAIUS U COPTUPOBKA OEITKOB, BHYTPUKJIETOUHBIN TPAHCIIOPT, MOJIEKYJISIPHBIE
MeXaHU3Mbl ()YHKIIMOHMPOBAHUS MpeodpazoBaHus anmnapaTa ['obku B MUTOTHUECKOM IHKIIE.

JIuzocombl. Mopdobuoxumuueckass  opranmszanus, kiaccupuxanus. OcoOeHHOCTH
MOJIEKYJISIPHOM M PELEeNnTOpHOH opraHu3anuu MeMmOpaH. DHAOCOMBI KaK IMPETU30COMHBIN 3Tan
BHYTPUKJIETOYHOTO TepeBapuBaHUs. [ eHeTHueckue JM30coMHble Oose3Hu. Ilepokcrncomsl.
ITopocomsl. [Iporeacomsl.

IuTockener — omopHO-ABUraTeIbHasi cHcTeMa KJETKH. Tpu cuctembl (pUiIaMEHTOB:
IPOMEXYTOUHbIE, MHKPO(QUIAMEHTBI, MHKPOTPYOOUKH. benku, MoJeKyasipHble MeXaHU3MbI
JIBUTATEIbHBIX (YHKIIMIA HEMBIIIEUHBIX M MBIIIEYHBIX KJIETOK. TOHKOE CTpPOCHHE MPOMEKYTOUHBIX
¢uiaMeHToB, MUKpO(UIAMEHTOB, MHKpOTpyOouek. LleHTpbl opraHu3anuu MHKPOTPYOOUEK.
JluHenHbl U KMHE3UHBI — MOTOPHBIE Oenku. KIeToyHbIi LEHTp: TOHKOE CTPOEHHE U XMMHUYECKUN
coctaB mnpeoOpa3oBaHUs B MUTOTHYECKOM Iukie. PyHkuuu. bazanbHble Temnblla, PECHUYKH U
KTYTHKHU: MOp(h0-OnoXuMudeckasi OpraHu3alusi, MOJIEKYJISIpHbIE MEXaHU3MbI (PYHKITHIA.

Mopayas 3 Cucrema 3HeproodecnedeHust KJIeTok. Sapo.

Cucrema »JHeproodecmedyeHusi KJeTOK. Muroxonapuu: obmas  Mopdonorus,
yABTPACTPYKTYpHasi OpraHu3alMs, Hapy)KHas M BHYTPEHHSAS MeMmOpaHa, MexXMeMOpaHHOe
MPOCTPAHCTBO, MHUTOIUIa3Ma — MaTpuKc. TUIBl OpraHu3allid XOHJpUOMa (MUTOXOHAPUATbHBIN
PETUKYIIYyM) U 3BOJIIOLIMOHHBIN CMBICT €ro (OPMHUPOBAHUSA, MEKMHUTOXOHAPHAIBHBIE KOHTAKTHI
(MMK). buorene3 wnu aBTOpEnpOAYKIMs MUTOXOHApWH. ['naBHasg GyHKIUS MHUTOXOHApPUN —
cure3 AT®. I'mukonus. LHukn Kpebca, 6enkoBo-hepMEHTHBIE KOMIUIEKCHI bIXaTeIbHON LeNu U
BHYTpeHHell MeMOpaHbl U (epMEeHThl OKUCIAUTETbHOro (ochopunupoBanus — ATd-cunrerasa,
COINPSDKEHHBbIE  IIETIbI0  TMEpeHoca  JJEeKTPOHOB. MexaHusMm  pabotel  komriekca I
XeMoocMoOTHUYECKas TeopHsi MuTuenia 0 CONpsKeHUH OKHUCIeHUs! cyocTpartoB ¢ cuHTe3oM ATO.
[Tonoxxenns teopun. OKHCIUTENBHO-BOCCTAaHOBUTENBHAS meTisl. [IpoToHHble Hacocsl. CTpoeHue
MUTOIUIa3Mbl (MaTpUKCa) MUTOXOHIAPUH. ['€HOM MMTOXOHIpHUH M €ro OTIMYMA OT IeHOMa sJpa.
MuToxoHapuM U crapeHue KiIeTkU. I u K cTparerust B 3BOJIOLMU >KUBBIX OPraHU3MOB U POJI
MuToxoHpuii. ADOK. ArtonTo3 1 MUTOXOHAPUN. MUTOXOHIpHUATIBHBIC OOJIE3HHU.



@dyHKuuoOHAJbHAsA Mopdosorus siapa. Poib sapa B KU3HEIEATENIBHOCTH  KIIETKH.
SlnepHbple KOMIIOHEHTBHI IPOKAPUMOT M OpraHu3alus fAapa JYKapHOTUYECKOW KIETKH (sd1epHas
00o0JI0uKa, XpOMATHH, SJPBIIIKK, KapuoIljla3Ma M SACpHBIM OETKOBBIM OCTOB). XpOMaTHMH U
XpoMocoMbl. Xumudeckuii cocraB xpomartwHa: JIHK, Oenku (rucrtonsl, HerucrtoHoBbie PHK).
['erepoxpomMaTiH U 3yxpomatuH. [[Ba (pyHKIHOHAIBHBIX COCTOSHUS XPOMOCOMBL: MHTEepha3HOe U
mutoTHUecKkoe. OOmas MopQoiorus MHUTOTHYECKHX XPOMOCOM, KIACCU(UKAIMS, XUMHUYECKUN
coctaB. Kapuotun. IIpocrpancrBenHas Jjokanu3anusi xpomocom B sape. JAHK xpomartuna.
VYHUKanbHBIE, YMEPEHHO IIOBTOPSIOLIMECS U BBICOKOIIOBTOPSIIOIIMECA I1OCIIEI0BATEIBHOCTH
(carremmutabie) JIHK B kuHeTwke peaknuu peHarypanuu (rubpuamszanuu) JHK, #x
dbyukmonanbHas pois. JIHK nentpoMep u TenoMepHbIX y4acTKOB. benku XxpoMaTuHa: TUCTOHBI U
HerucToHoBble Oenku. CBoiictBa u ¢yHkuuu OenkoB B kommaktm3amuu JIHK. VYpoBuu
kommnakTuzauuu JJHK: HykineocoMbl, HykjieoMepBl, ETIAEBbIE IOMEHBI, XPOMOMEPHI, XPOMOCOMBI.

SAnepuwiii  OenkoBbiii Martpukc. Xumuueckuit coctaB ([HK, PHK, dochomumumsr).
CTpyKTypHBIE KOMIIOHEHTHI SEPHOrO OEIKOBOrO MATpPHUKCA: JIAMHUHA, OCTOB M «OCTaTOYHOE»
saapbiko. MAR-SAR (30HBI CBSI3BIBaHUS C MATPUKCOM), PEIUTHCOMBI ((PEPMEHTHI PEIIMKATUBHOTO
komruiekca). PHK Boicokomonekymnspnas, pudbocomuas. CriaiicocomBbl.

SApBIIKO- MCTOYHMK PUOOCOM. SIAPBIMIKOBBIM OpraHU3aTOp — CHELHATU3UPOBAHHbBIN
Y4acTOK XpPOMOCOMBI. Amrumndukanus sapsimek. CTpyKTypa W THUIBI SIIPBIIIKA, XUMUYECKHMA
cocraB. Crtpoenne u Qynkuuonupoanne reHoB pPHK. Benkwm speimek. Hekanonundeckue
byHKIIUN SZIPBILLEK. PHII-xoMnioHEHTHI sanapa: MIEPUXPOMATUHOBBIE bubpuIbI,
NEPUXPOMATHHOBBIE TPaHYJIbl, ”THTEPOXPOMATUHOBBIE TPAHYJIBL.

Snepnas oOonouka. CTpyKTypHasi OpraHu3anusi Hapy»KHOW W BHYTpeHHell MemOpaH.
Snepnas mopa (TOHKOE CTpOEHHE, XWMHYECKMH coctaB u  (GyHKOMH). SnepHbid
[ATOIUIA3MAaTHYECKUA TpaHCIOpPT (maccuBHbIM W akTuBHBIN). NLS — mocimemoBaTenpbHOCTH
AMHHOKHUCIIOT y O€NKOB, TpaHcnopTHpyeMbIx B siipo: NES — mocnenoBarensHOCTH aMHHOKHUCIIOT Y
OeNKOB, TPAHCHIOPTHPYEMBIX dYepe3 SAepHYI 000JO0YKy B IUTOIUIa3My. SlnepHas oOoiouka B
MUTOTUYECKOM ILIMKIIE.

Mopnyas 4 Marpuunblie cuaTe3bl. Kierounas nponudepanus. Ilatonorns kierku.

MexaHu3Mbl KJIE€TOYHOr0 [JejieHusl. MuTo3: OHOJOTMYECKHM CMBICH, TOHSATHE O
MHUTOTHYECKOM Lukie. [IneBpo- u opromuro3. Mopdosoruss u MoJeKysipHble MEXaHU3MbI (a3
MUTOTHYECKOTO IHKiaa. CaMocOopka MHUKpPOTpyOOueK. DHEpPreThueckoe OO0ecredeHue MHUTO3A.
Perynsanus MUTOTHMYECKON akTMBHOCTU. KOHTpOJBHBIE TOUKM MHUTOTHYECKOro nMkKna. [loHsaTue o
YEeK-TIOWHT — CUCTEME: CEHCOPbI, AaTUYuKH, 3pPexToprl. DakTOphl aKTUBAILIMHU U OJ0Kabl MUTO30B.
®daxTopsl pocTta. I'eHbl paHHETO U 0TJIOKEHHOT0 oTBeTa. Kackan komminekcoB CAK- nukiavH.

Meiio3 — 0co0bIl croco0 JeNeHus KIETOK. 3UTOTHBIM, TaMETHBIM U CIOPOBBIA Meio3. |
MeioTHueckoe neneHue, ocobeHHocTd mnpodasbl. |l meiliotnueckoe nenenue. CHHENTOHEMHBIN
KOMIUIeKC. bronornueckuii cMpIci Meiio3a. DHAOPENPOAYKIUS, TOTUTEHHS, SHAOMUTO3.

HenTpanbHasi pormMa mogekyasipuoi Omosnoruu. Ilaronorms kiaerku. Perumkanus
OaktepuanbHbIX U dykapuotndeckux JTHK. Mexanusm permukarnuu JIHK: momykoHCepBaTHBHOCT,
KOMILJIEMEHTApPHOCTb, MPEPHIBUCTOCTh, AHTHHANPABIEHHOCTh, MOTPEOHOCTh B 3aTpaBke. benku
perMKanuu dykapuot. Muummanus, smoHranusa, TtepmMuHanusa u nponeccunr JIHK. Ilpuanun
TpaHckpunuuy, 3tansl cuHTe3a MPHK. Ilpunnun tpanciosamuu — coOCTBEHHO OMOCHHTE3 Oernka.
Wuunmanus, snouranus, repmuHanusd. [Ipoueccunr 6enka.

Teopun crapenus kieTku - cenecreHuus. OmyxoneBas TpaHnchopmanus kietku. [TKD —
amnornTo3, MPorpaMMHUPYEMBIN HEKPO3, ayTodarus, MUTOTHYECKasi KaTacTpoda, anonTo3-HEeKPO3HbIe
KOHTUHUYMBI.

4. IlepeyeHb y4eOHO-MeTOAUYECKOI0 00ecreyeHus 1JIsl CAMOCTOATEIbHOI padoThl
00y4YaouuXxcst Mo JUCHUNJIMHE

CamocrosiTennbHass paboTa CTYJIEHTOB SIBIsIETCS 0co00i ¢GopMoi opraHu3auu y4eOHOTO
mnmponecca, npeaACTaBIsArOIas CO6OI>'I IJIAaHUPYCMYIO0, ITO3HABATCIIBHO, OPraHU3allUOHHO 1 MCTOAUYICCKU
HANpaBSIEMYIO JICATENILHOCTh CTYJCHTOB, OpPWUEHTUPOBAHHYIO Ha JOCTH)KCHHE KOHKPETHOTO
pe3ynbTaTa, OCyLIeCTBIIEMYI0 0e3 PSMOI TOMOIIH TPETIoIaBaTes.



CamocrosiTenbHass paboTa CTYACHTOB SIBIIETCS COCTaBHOM YacThi0 ydeOHOH paboThl U
UMeEET 1IeIIBI0 3aKpEIUICHHE U YIITyOJIeHNE MOyYeHHBIX 3HAHUN M HAaBBIKOB, TIOMCK M MIPHOOpPETEHNE
HOBBIX 3HAHUM, a TAK)KE BBHIIOJIHEHNE YY€OHBIX 3a/laHUM, MOATOTOBKY K MPEJICTOSIIUM 3aHATHIM U
sk3ameHy. OHa mpenycMaTpuBaeT, Kak IpaBUio, pa3paboTKy pedeparoB, HamucaHHE TOKIIAIOB,
BBIMIOJTHEHHE TBOPYECKUX, MHAMBHAYAJIbHBIX 3aJaHUl B COOTBETCTBUHM C Y4eOHOI MporpamMmMoit
(TeMaTUYeCKUM IIJIAHOM HM3Y4YEHUs AMCUUIUIMHBI). TeMa A Takoro BBICTYIUICHHS MOXET OBbITh
IpelJIoKeHa IMpernojaBareieM Wik u30paHa caMUM CTYIEHTOM, HO MaTepual BBICTYIUICHUS HE
JNOJDKEH ~ AyOnmupoBaTh  JIGKIMOHHBIM — marepuai.  PedepaTHBHBI — Marepuan  CIYXKHT
JOTIOTHUTEIBbHOU HH(pOpMaLel uig paboThl Ha MPaKTUYECKUX 3aHATUSIX. OCHOBHAA L1€Ih JAHHOTO
BUJa pabOThl COCTOUT B OOYYEHHUU CTYACHTOB METOJAM CAMOCTOSITENbHOM padoThl ¢ y4eOHBIM
MaTepuaioM. [l NOJHOTHI YCBOEHUS TEM, BBIHECEHHBIX B IIPAKTUUECKUE 3aHATUS, TpeOyeTcst paboTa
¢ nepBoucrouHuKamu. Kypc mnpegycMaTpuBaeT CcaMOCTOSITENIbHYIO paboTy CTYIEHTOB CO

crenuanbHoOi  sureparypoi. Criemyer OTMETHTh, YTO CaMOCTOSATENIbHAas paboTa CTYICHTOB
pe3yibTaTUBHA JIMIIb TOTJa, KOTJa OHA BBIMOJHAETCS CUCTEMATHYECKH, IUIAHOMEPHO H
LIeJICHAIIPaBJICHHO.

3agaHus Ui caMOCTOSITENbHON paboThl MPeIyCMaTpUBAIOT MCIIOJIb30BaHHE HEOOXOAMMBIX
TEPMUHOB U TOHATUH MO mpobiematuke Kypca. OHM HaEIMBAOT Ha MPAKTUYECKYIO paboTy 1o
IPUMEHEHHI0 M3y4aeMOro marepuaia, MOMCK OuOnuorpaduueckoro mMarepuana U 3JEKTPOHHBIX
MCTOYHUKOB MH(QOpPMAINH, WILIIOCTPATUBHBIX MaTepUaIoB. 3aJaHus IO CaMOCTOSTENbHON padboTe
JA0TCA [0 TEMaM, KOTOpPbIe TPEOYIOT IOMOIHUTEILHOW IPOPaOOTKH.

OOmmii 00beM CaMOCTOSTENBHONH paboOTBl  CTYJACHTOB IO AMCLUUIUIMHE BKIIIOYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSITEIbHYIO PAa0OTY CTYACHTOB B TEUEHUE CEMECTpa.

AymuTOopHas caMocCTosiTeNbHas paboTa ocymecTBIsieTcss B ()OpME BBIMOJTHEHUSI TECTOBBIX
3aJlaHUf, Keilc-3a7ay, MUCBbMEHHBIX IPOBEPOUYHBIX pPAabOT MO JAUCHUIUIMHE. AyYAUTOpHas
caMmocTosATeNnbHas pabora obecreueHa 0a30if TECTOBBIX MaTepUaloB, Keiic-3amad IO pasaenam
JUCLUTUIMHBL.

IIpumepHbIe TeMbl pedepaToB:

e  (CperoBast MUKpOCKOMHS. MeTo/1bl CBETOBOI MUKPOCKOIIHH.

e  DIIEKTPOHHASI MUKPOCKOIHUSI — IPUHIIUI METObI, TPAHCMUCCHOHHAS U CKaHUPYIOIIast
MuUKpockonus. KoHTpacTupoBaHue 00bEKTOB, YIbTPAMUKPOCKOIUS, 3aMOPaKMBAHUE —
CKAJIBIBAHUE.

e IMMyHOIrHuCTOXMMHUYECKHE METOBI UCCIIEIOBAHUN — IPUHIUII METOAA.
Merton aBropaauorpaduu. GnyopecueHuus. Meroa rudpuauzarmu in Situ.
DpakLHOHUPOBAHUE KIIETOK U KIETOYHOI'O COAECPKUMOTO.

Meron KIIETOYHBIX KYJIBTYD.
[Tutoporomerpus.

Knerounas unxenepus.
XuUMHU4YecKasi OpraHu3anus KJIETKH.

IlepeyeHb caMOCTOSITENILHBIX Pa0OT CTY/ICHTOB B Ipeaesax MoayJiei

YueOoHO-MeTOAMUYECKOE 00ecTeueHne
Yy4eOHOro MOAYJIsl.
HHHOBaIlI/IOHHI)Ie 4| l/lHTepaKTl/lBHble
¢hopmbl 00yueHus1

Tun u Ha3BaHue y4eOHOr0 MOAYJIA

MOAVJIb .
Beenenue B nurosaoruwo. Iliiasmaruyeckas memopana.

1 | CamocrosiTenbHass pab6oTra  cryaeHToB | 1. Borpocsl, ninan ananuza u GopMupoBaHUs
«CTaHOBIEHHE  IUTOJOTMM  Kak

HAYKH.
MeTobl IUTOIOTHH.

Hama — cpox nodzomosxu

Paboma no nnamy (3apamee 6wvioaemcs
cmyoenmy).

Hocmyn k muxpockony

TEKCTa CaMOCTOSTEIILHOM paboThl (MeTox
pa3BHUBAIONICH KOOMEpalMM M MPOCKTHBIN
METO/I).

2. HudopmanmoHHBIE peCcypchl IO TeMe
CaMOCTOSITENTbHOU PaOOTHI.

3. Bompocel k  3aHATHIO  (BKJIOYast




Hanuuue VueOHO-Memoou4ecKux | CaMOCTOSITEIbHYI0 PaboTy - TMPOEKTHBIN
ungopmayuonnvix  pecypcoé  (Web-caiim | meton).

«buonocuss xknemkuy, sn.nouma, yueono- | 4.  I'mcromormueckue — mpemapatbl U
MemooudecKue Mamepuaibl Ha 1eKmpoHHbIX | THHOPMOCXEMbI (pabota qyepe3
HOCUMeJisIX) BUJICOKAMEPBI C TPOCKIMEH Ha MOHHUTOPHI
Cumyayuonno-nozuyeckue 3a0aiu KOMIIBIOTEPOB).

Koncynomayuu npenooasamens 5. CuTyaliMoOHHBIE 3371a4M (METOJ] Keiica).

2 | CamocrosiTeibHasi  pa6ora  cryaeHTtoB | 1. Bornpocsl, mian aHanusa u GopMUPOBaHUSA
«Uctopust memOpaHosoruu. PenenTtopHas | TekCTa €aMOCTOATENBHOM paboThl (MeTOx
poJIb  IUIa3MajeMMbl. B3auMOIEHCTBHE C | pa3BUBAIOLICH KOONEpaluuMd MU INPOEKTHBIN
CUTHAJIBHBIMU MOJIEKYJIaMU. MEXKIETOYHOE | METON).

y3HaBaHWe.  MEXKJIETOUYHbIE  KOHTAakKThHl. | 2. VH(opMammoHHbIe pecypcsl IO TeMme

JIunocomsi». CaMOCTOSITeNIbHOM pabOTHI.

Jlama — cpox nodzomosku 3. Bompocer k  3aHsTHIO  (BKIIOYas
Paboma no nnany (3apamnee e6vidaemcs | CAMOCTOATEIbHYIO pabOTy - TIPOEKTHBIM
cmyoenmy). METO).

Llocmyn k mukpockony 4, l'ucronornueckne npenaparbl u
Hanuuue yuebHo-memoouyeckux | ”HHOPMOCXEeMBbI (pabota yepes

ungopmayuonnvix  pecypcos  (Web-caiim | Bugeokamepbl ¢ MpOEKIHMEH HA MOHHTOPHI
«buonocus  xknemkuy, 31.nouma, Yy4eOHO- | KOMIIBIOTEPOB).

MemoouyecKue mamepuansl Ha 21ekmponnslx | 5. CUTyallMOHHBIE 3a/1a4H (METOJI Keiica).
HOCUumensx)
Cumyayuonno-n1ocuueckue 3a0a4u
Koncynemayuu npenodasamens

3 | CamocrosiTesibHasi  pabdora  cryaeHToB | 1. Bonpocsl, man aHanu3a u opMUpPOBAHUS

«XUMHUYECKasi OPraHU3aIHsl KICTKI. TEKCTa CaMOCTOSATEIBHOW paboThl (MeTox
Hama — cpox noozomosxu pa3BUBAIOILEH KOONEpalMd U IPOCKTHBIN
Paboma no nnamy (3apamee 6vioaemcs | MeTon).

cmyoenmy). 2. WudopmanMoHHbIE pecypchl IO TeMe
Jlocmyn k mukpockony CaMOCTOSITEJIbHON PaOOTHI.

Hanuyue yuebHo-memoouueckux | 3. Bompockl K  3aHATHIO  (BKJIOYas
ungopmayuonnvix  pecypcos  (Web-caiim | camoCTOSATENbHYIO PabOTy - POCKTHBIN
«buonocus knemxuy, 31.nouma, yyeOHO- | METON).

MemoouuecKue mamepuanvl Ha snekmponneix | 4. I'mcronmormueckme — mpemapatbl U
Hocumesnsix) UH(HOPMOCXEMBI (pabora yepe3
Cumyayuonno-nocuueckue 3a0a4u BUJICOKaMEpPbl C TMPOEKIHel Ha MOHHUTOPHI
Koncynemayuu npenooasamens KOMITBIOTEPOB).

IIpome:xxyTouyHast arTecTanus (KOMIbIOTEPHOe TecTUPOBaHue - MeTox Jdean¢u) — 1 akan.uac.
(3 cam. ayIMTOPHOM padoThI CTY/ICHTOB).

JluTeparypa K caMoCTOsITe/IbLHOI padoTe:

1. Yennon FO. C. Benenue B kiieTOUHYI0 OMOIOTHIO: y4eOHUK sl YH-TOB 10 Ouoi. cretl. / 0. C.
Uennos. 4-e uzn., mepepad. u mom. - M.: UKI "Axagemknaura", 2005. - 493 c. (bubmmoreka
Yal'Ily).

2. Web-caiit «buosorust KieTkn» yueOHble mocooust MonekynsapHas ouonorus Ansoeptc b., bpeit
H.unap. 1994 -3 T.

3. CopocoBckuit oOpazoBatenbHbI KypHATI, H0.A. UuzmamkeB «MemOpaHHas OHOJOTHS: OT
MOJIEKYJISIPHBIX OHCIIOEB 10 MOJIEKYJISIpHBIX MammuHy. Ne§, 2000. - ¢ 12-17.

4. CopocoBckuii o0pa3oBaTenbHbIi )xypHaT JI.M. Bapcykor «JIumocomsr». 1998. Nel0. - c. 2-10.

5. DnekrponHas noura. Jlekiuu npogeccopa AuroHosoit E.U.

MOAVJIb Il
BakyoJisipaas cucrema kieTku. OnopHO-IBUraTeIbHbII annapar KJIeTKH.

4 | CamocrosiTeJibHasi  padora  crydaeHToB | 1. Borpocsl, mian aHanusa u popMUpOBaHUS
ArnmapaT BHYTPUKIETOYHOTO TEpEeBapUBaHMs | TEKCTA CaMOCTOSITEIbHON paboThl (METOx
— JIU30COMBI, OHAOCOMBI, THJPOJIA3HbIE | pa3BUBAIOUIEH KOOMepaluu M MNPOEKTHBIM




My3BIPHKH.

ITepokcucomsl.

[Topocomsl.

IIporeacoMsl.

[TopucThie TUTACTHHKH.

Hama — cpox nodzomosxu

Paboma no nnamy (3apamee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUudecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonozus  xknemkuy», d1.nouma, yuebHO-

METO[).
2. HWudpopManmoHHBIE pECypchl MO TeMe
CaMOCTOSITEIIbHOW PaOOTHI.

3. Bompocer k 3aHsTHIO  (BKJIIOYas
CaMOCTOSITENIbHYIO Pa0dOTy - MPOEKTHBIN
METOI).

4.  T'ucronoruueckue  mpemaparbl U
UH(POPMOCXEMBI (pabora qyepes
BUJICOKAMEPBI C TPOCKIMEH Ha MOHHUTOPHI
KOMITBIOTEPOB).

5. CuTyallMOHHBIE 3371a4¥ (METO] Keiica).

MemooudecKue Mamepuaibl Ha 31eKmMpOHHbIX
Hocumensx)

Cumyayuonno-n1ocuueckue 3a0a4u
Koncynemayuu npenooasamens

1. Bonpocsl, m1an aHanu3a U OPMHUPOBAHUS
TEKCTa CaMOCTOSITEIbHOM paboThl (METOJ
pa3BUBalOIIEl Koomepaluud M MPOECKTHBIN
METO).

2. HWudopmanMoHHbIE pecypchl IO TeMe

5 CamocrosiTesibHasi padoTa CTY/ICHTOB
[{uToCcKeneT — ONOpHO-ABUraTEIbHAS
CUCTEMa KIICTKU.

Tpu cucremsl pUIaMEHTOB:
MIPOMEKYTOUHBIE, MUKPO(PHIAMEHTHI,

MUKpPOTPYOOUKH. CaMOCTOSITENIbHOM pabOThI.

benku, MoneKyIsipHbIe MEXaHU3MBI 3. Bompocel Kk  3aHATHIO  (BKJIIOYAs
JIBUTATENLHBIX (DYHKITHIA. CaMOCTOSITENIbHYIO Pa0dOTy - TPOEKTHBIN
LleHTpBI OpraHU3ali MUKPOTPYOOUEeK. METOox).

KiteTouHbIl IEHTP: TOHKOE CTPOCHUE U 4. I'ucronornueckue mpenaparsl U
XUMHUYECKHH cocTaB MpeoOpa3oBaHus B UH(POPMOCXEMBI (pabota qyepes
MUTOTUYECKOM IIHKIIE. BUJICOKAMEpbl C MPOEKLUUEH Ha MOHHMTOPBI
Kryruk. KOMITBIOTEPOB).

Hama — cpox noocomosku

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUeOHO-MemOOUeCKUX
unpopmayuonnvix  pecypcos  (Web-caiim
«Buonoeuss xknemxu», 21.nouma, yueOHO-
MemoourecKue Mamepuaibl Ha d1eKMpOHHbIX
HOCUumensx)

Cumyayuonno-nozuieckue 3a0a4u
Koncynomayuu npenooasamens

5. CuTyalMoHHbIE 3371a4M (METOJ Keiica).

JInteparypa Kk camocTosiTe1bHOM padoTe:

1. Web-caiitr «l{uTomorus u 00Ias THCTOJOTHS
Anwbeptc b., bpeit JI. u np. 1994 -3 T.

2. beikoB B.JI. IluTonorus m oOImiasi THCTOJOTHS: YYeOHUK JUIs CTyAeHTOB MenBY30B, WM31-BO
COTHC, 2002.- 254 c.

3. Yennos 1O. C. BrejeHne B KJICTOUYHYIO OMOJIOTHIO: YI4eOHHK I YH-TOB 110 Onour. cretl. / 0. C.
Yennos. 4-e u3n., nepepad. u gom. - M.: UKI[ "Axanemknura", 2005. - 493 c. (bubnmoreka
Yal'Ily).

4. DnextponHas noyra. Jlekiuu npodeccopa Antononoit E.M.

yueOHble 1ocobusi MomnekynsipHas Ouosorus

IIpome:xxyTouHasi arTecTanus (KOMIbIOTEPHOE TecTUPOoBaHue - MeTox Jdean¢u) — 1 akan.uac.
(M3 caM. ayIMTOPHOH paGoThI CTY/ICHTOB).

MOAYJIb I
Cucrema 3neproodecnedyeHus KieTok. Aapo.

6 \ CamocrosiTesibHasi  padoTra  CTYJI€HTOB \ 1. Bonipocsl, nan ananuza u GoOpMHPOBaHUS




«'eHOM MUTOXOHApPUA. MHUTOXOHIPUU U
oot - I m K crparerus.
XeMOOCMOTHYECKAS] TEOPUS.

Lama — cpok noocomosku

Paboma no nnamy (3apamee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUudecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus  xknemkuy», d1.nouma, yueOHO-
MemoouyecKue Mamepuansl Ha 2J1eKMpOHHBIX
Hocumensx)

Cumyayuonno-nocuueckue 3a0a4u
Koncynemayuu npenooasamens

TEKCTa CaMOCTOSATEIbHON pPabOThl (METox
Pa3BUBAIOIIECH KOOIlEpauuu M INPOEKTHBIN
METO[).

2. HWHpopMmamMoOHHBIE peCcypchl IO TeMe
CaMOCTOSITeNIbHOM pabOTHI.

3. Bompocer k  3aHsTHIO  (BKIIOYas
CaMOCTOSITENIbHYIO Pa0dOTy - MPOEKTHBIN
METO/I).

4.  T'mcronoruueckue  mpemaparbl U
UH(POPMOCXEMBI (pabora qyepes
BUJICOKAMEPBI C TPOCKIMEH Ha MOHHUTOPHI
KOMITBIOTEPOB).

5. CuTyallMOHHBIE 33]1a4¥ (METO/ Keiica)

CamocrosiTesibHAsE  padoTa  CTYJAECHTOB
XapaKkTepuCTUKA «IHEPTeTHUECKUX BAIIOT
(MaKkpOIHEPreTUYECKHE COSJMHEHUS) KICTKU
— AT®, nporonnsii (H') u marpuessiii (Na*)
MOTEHIMA Ha OHMOJIOTMYECKUX MeMOpaHax.
IlepBbIii, BTOPOM W  TpPEeTUH  3aKOHBI
OMO3HEPIeTUKU

Hama — cpox nodzomosxu

Paboma no nnamy (3apamee evidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUdecKux
unpopmayuonnvix  pecypcos  (Web-caiim
«buonocuss  xknemkuy, d1.nouma, yueOHO-
MemoouuecKue Mamepuaibl Ha 31eKmMpOHHbIX
HOCUumensx)

Cumyayuonno-noeuyeckue 3a0aiu
Koncynomayuu npenooasamens

1. Bonpocsl, m1an aHanu3a U OPMHUPOBAHUS
TEKCTa CaMOCTOSITEIbHOM paboThl (METOJ
pa3BUBalOIIEl Koomepaluud M MPOEKTHBIN
METO).

2. HWudopmanMoHHbIE pecypchl IO TeMe
CaMOCTOSITENIbHOM paOOThI.

3. Bompochkl k 3aHATHIO  (BKIJIIOYas
CaMOCTOSITEIILHYIO pa0OTy - TPOSKTHBIN
METO).

4.  T'ucronmorudeckue  Tpemaparel U
uH(pOpMOCXEeMBI (pabota gyepes
BUJICOKAMEPBI C IMPOCKIUEH Ha MOHHUTOPHI
KOMIIBIOTEPOB).

5. CuTyallMOHHBIE 33/1a4¥ (METO/I Keiica)

CamocrosiTeibHast  padoTra  CTYACHTOB
VBennueHne — 4uclia  MHTOXOHJIpUH — —
OuMoreHe3 WM aBTOPEIPOAYKIIHS.
XemuocMoTHYecKass Teopus Mwurtuemna o
COINPSDKEHUHM  OKHCIEHHMS  CyOCTpaTtoB ¢
cuatesoM  AT®. [lonoxenus  TeopuHu.
OKHUCTUTENbHO-BOCCTAHOBUTEbHAS  TIETJIA.
IIpoToHHBIE HACOCHI

Hama — cpox nodzomosxu

Paboma no nnamy (3apamee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonozus  knemkuy», dn.nouma, yueOHO-
MemoouyecKue Mamepuansl Ha 2J1eKMpOHHbIX
HOCumensx)

Cumyayuonno-nocuueckue 3a0a4u
Koncynemayuu npenooasamens

1. Bonipocsl, r1an aHanu3a U OpMHUPOBAHUS
TEKCTa CaMOCTOSITENIbHOM paboThl (METOJ
pa3BUBAIOIIEN KOOINEpallMM W IPOECKTHBIN
METO[).

2. WudopmanmoHHbIE pecypchl IO TeMe
CaMOCTOSITEIIbHOW PaOOTHI.

3. Bompocel k  3aHsaTHIO  (BKJIFOYAs
CaMOCTOSITENIbHYI0O PabOTy - MPOEKTHBIN
METOI).

4. I'ucronornueckue mpenaparsl U
HH(POPMOCXEMBI (pabota qyepe3
BHUJIEOKAMEPBI C MPOEKIHEN Ha MOHHUTOPHI
KOMITBIOTEPOB).

5. CuTyallMoOHHBIE 33/1a4¥ (METO Keiica)

CamocrosiTesibHasi  padora  CTYI€HTOB
Crpoenue MUTOILIA3MBbI (MaTpukca)
MUTOXOHJpUH. ['€HOM MUTOXOHIpPUNA M €ro

1. Boripocsl, mian aHanu3a u pOpMHUPOBAHUS
TEKCTa CaMOCTOSITENEHOW paboThl (METOJ
pa3BHUBAIONICH KOOMEpAallUM M MPOCKTHBIN




OTIINYHE oT reHoma aapa.
MuUTOXOHIpUATBHbBIN T€HOM BBICIIINX
pacTeHUH, KUBOTHBIX, YeloBeKa. PHOOCOMBI.
PHK. Honsr Ca®*, Mg®*

Hama — cpok noocomosku

Paboma no naany (3apamnee ewvidaemcs
cmyoenmy).

Locmyn k muxpockony

Hanuuue VUEOHO-MeMOOUeCKUX
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocuss Knemkuy, d1.nouma, yueOHO-

MemoouyecKue Mamepuaibl Ha 31eKMpPOHHbIX
HoCcumensix)

Cumyayuonno-nocuieckue 3a0ayu
Koncynomayuu npenooasamerns

METO[).
2. HWudopmanmoHHBIE peCcypchl IO TeMe
CaMOCTOSITEIIbHOW PaOOTHI.

3. Bompocer k  3aHsTHIO  (BKIIOYas
CaMOCTOSITENIbHYIO Pa0dOTy - MPOEKTHBIN
METOI).

4.  T'ucronoruueckue  mpemaparbl U
UH(POPMOCXEMBI (pabora qyepes
BUJICOKAMEPBI C TPOCKIMEH Ha MOHHUTOPHI
KOMITBIOTEPOB).

5. CuTyallMOHHBIE 33]1a4¥ (METO/ Keiica)

10

CamocrosiTeibHast  padora
CTpyKTYpHBIE THIIBI SAPHIIIEK.
benku spapeimexk oOpasyrommue ckaddom.
HexanonnuHnckue  (QyHKIMHM  SIAPBIIIKA.
[lepudepuyeckuii XpoMOCOMHBIH MaTepHal
(ITXM) — sapbIIIKO BO BPEMSI MUTO3A.

Hama — cpox nodzomosxu

Paboma no nnamy (3apamee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUdecKux
unpopmayuonnvix  pecypcos  (Web-caiim
«buonocuss  xknemkuy, d1.nouma, yueOHO-
MemoouyecKue Mamepuansl Ha dJ1eKMpPOHHbIX
HOCUumensx)

Cumyayuonno-n1ocuyecxkue 3a0a4u
Koncynemayuu npenooasamens

CTYJAE€HTOB

1. Borpocsl, niaH aHayinza U pOpMUpPOBaHUS
TEKCTa CaMOCTOATENbHON paldoThl (MeTon
Pa3BUBAOIIEH KOOIIEpauud M MPOEKTHBIN
METOI).

2. VHdopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENIbHON PaOOTHI.

3. Bompocel Kk  3aHATHIO
CaMOCTOSITENIbHYI0 paboty -
METO).

4.  T'ucronmoruueckue  mpemaparbl U
UH(HOPMOCXEMBI (pabota yepes
BUJICOKAMEphl C MPOEKIMeH Ha MOHUTOPHI
KOMITHIOTEPOB).

5. CutyanrioHHbIe 331241 (METO/ Kelca)

(BKiTIOYAs
MPOEKTHBIM

JInteparypa Kk camocTosiTe1bHOM padoTe:

1. CopocoBckuii o0pazoBaTenbHblil )xypHai. B.II. CkynoueB «3akoHbl OnosHepretuku», Nel. 1997
- ¢. 9-14.

2. Yennos 1O. C. BreeHne B KJIETOUHYIO OMOJIOTHIO: YU€OHHK I YH-TOB 110 Onour. cretl. / 0. C.
Yennos. 4-e uzg., nepepad. u gom. - M.: UK "Akamemknura", 2005. - 493 c. (bubnnoreka
Yal'Ily).

3. CopocoBckuii oOpazoBatenbHbli KypHan A.Jl. Bunorpanos IIpeoGpa3oBanue sHEpruu B
MUTOXOHAPHX. Ne9. 1999.-c. 11-19.

4. CopocoBckuil oOpa3zoBaTenbHbI KypHaln A.Y. HramOepaueB VYHHKaIbHAs TIeHETHYECKas
cucrema mutoxonapui, Nel. 2000.- ¢. 32-36.

5. CopocoBckuii obpazoBarenbHblil kypHan B.II. CkymoueB DBONIONMS, MUTOXOHAPUH U
kuciopo, Ne9. 1999.- ¢.4-10.

6. DnekrponHas noura. Jlekiuu npogeccopa AuroHonoit E.U.

IIpome:xxyTouyHasi arTecTanus (KOMIbIOTEPHOE TecTUPOBaHue - MeTox Jdean¢u) — 1 akan.uac.
(3 cam. ayIMTOPHOM padoThI CTY/ICHTOB).

MOAVJIb IV
Matpuunsblie cunTe3bl. Kiierounas npoandgepanus. IlaTosorus KieTku.

11 | CamocTosiTenbHast  pa6oTra  cryaeHToB | 1. Borpocsl, ninan ananuza u GopMupoBaHus
«Tunsl MHUTO3a, Meio03a, PHIOPEHPONYKIHS. | TEKCTA CAMOCTOATENBHOM paboThl (MeTox
[Tatomoruveckue GopMbI MUTO3a. pa3BHUBAIONICH KOOMEpallUM M MPOCKTHBIN
Jlama — cpox nodzomosxu METON).

Paboma no nnamy (3apanee ewvioaemcs | 2. VIHGOpMaIMOHHBIE PECYpChl IO TeMe




cmyoenmy). CaMOCTOSITEIIbHOW PaOOTHI.

Hocmyn k muxpockony 3. Bompocer k  3aHsTHIO  (BKIIOYas
Hanuuue VUeOHO-Memoou4eckKux | CaMOCTOSITEIbHYI0 PaboTy - TMPOEKTHBIN
ungopmayuonnvix  pecypcos  (Web-caiim | meron).

«buonocuss xknemkuy, sn.nouma, yue6no- | 4.  I'mcromorumueckue — mpemapatrbl U
MemoouuecKue Mamepuaibl Ha 1eKmpoHHbIX | THHOPMOCXEMbI (pabota qyepe3
HOCUMEJsIX) BUJICOKAMEPBI C TPOCKIMEH Ha MOHHUTOPHI
Cumyayuonno-nozuyeckue 3a0aiu KOMIIBIOTEPOB).

Kouncynomayuu npenooasamens

5. CuTyallMOHHBIE 33/1a4¥ (METOJ] Keiica)

12 | CamocTosiTesibHast  paGora  crydeHToB | 1. Borpocsl, muan ananusa u popMupoBaHus
['eHeTHueckn  3amporpaMMHUpyeMble IyTH | TEKCTa CaMOCTOATENbHOM padoThl (MeToA
rudenyu KJIETOK: MPOTrpaMMHUPYEMBIH HEKPO3, | pa3BUBAIONICH KOOMEpPAlMd M TPOCKTHBIM
aronTo3, ayrodarus, MHUTOTHYECKAs | METON).
karactpoda, arnonTo3/Hekpo3Heie | 2. MHpOpMalMoHHBIE pecypchl 1O TeMe
KOHTUHUYMBL. [lyTn 3amycka. «Penentopsl | caMOCTOATENbHOM paboThI.

CMEpTH»: B3auMoOJeicTBUE C JuraHaoM u | 3. Bompockl k  3aHsaTHIO  (BKIIIOYas
nepefaya CHUrHajla B KIETKY. OH3HMMBI, | CAMOCTOATENbHYIO padOTy - IPOEKTHBIH
OTINYUsl  MOP(OJIOTHYECKOTO TPOSBICHHUS | METON).

nyreil rubenu, oTauuus B MexaHusMmax | 4. ['ucronmormueckume — mpemapatbl U
rudenu KJIeTKH, OWOJIOTMYECKOe 3HAaYeHHUE, | HHPOPMOCXEMBI (pabota yepes
UHYKTOPBI U HHTHOUTOPBI BUJICOKAMEphl C MPOEKIUEH Ha MOHUTOPBI
Lama — cpok noocomosku KOMIIBIOTEPOB).

Paboma no nnamy (3apamee evioaemcs

5. CuryauuoHHsle 3a/1a4u (METOJ Kelica)

cmyoenmy).

Hocmyn k muxpockony

Hanuuue Y4eOHO-MemoouyecKux
unpopmayuonnvix  pecypcos  (Web-caiim
«Buonoeuss xknemxu», 21.nouma, yueOHO-
MemoourecKue Mamepuaibl Ha d1eKMpPOHHbIX
HOCUumensx)

Cumyayuonno-nozuyeckue 3adaiu
Koncynomayuu npenooasamens

JInteparypa Kk camocTosiTe1bHOM padoTe:

1. Yennon FO. C. Benenue B KJIIETOUHYIO OHOJIOTHIO: Y4eOHHK /ISl YH-TOB 110 Ouoir. cretl. / 1O. C.
Yennos. 4-e uzg., nepepad. u gom. - M.: UK "Akanemknura", 2005. - 493 c. (bubnnoreka
Yal'Ily).

2. DnextponHas noura. Jlekiuu npogeccopa Auronosoit E.N.

3. E.X. AntonoBa Ilytu nporpammupoBaHHON kierouHoll rubenu // buonoruss B mikose. Ne3,
2011.- c. 3-23 (bubnuoteka Yl TIVY).

IIpome:xxyTouHasi arTecTanus (KOMIbIOTEPHOE TecTUpoBaHue - MeToA Jdean¢u) — 1 akan.uac.
(3 caM. ayIMTOPHOM padoThI CTY/ICHTOB).

s cmyoenmog co30amno:

- OJIEKTPOHHAS 110YTAa, Te HaXOAUTCS HH(OPMAIIHS 10 TEMAaTHKaM CaMOCTOSTEIBHBIX paboT,
METOAMYECKHE Pa3pabOTKU K KypCy, MEPeUeHb CXEMaTHUECKOro Marepuaa, epeueHb BOIPOCOB K
3a4eTy, OJOKHM TeCTHPOBAHUSA, 3a1a4d [0 MOJIEKYJISIPHONW OHOJOTHH, JCKIMH TSI CAMOCTOSATEIIbHOM
paboOThI CTYJICHTOB.

- wa mopraite Yal'TIY caiita HULI ®IIIIBb http://brs.ulspu.ru, cymectByer 3akiaaka
VuebHo-MeTOMMUECKass paboTa, TAe TaKKe HAaXOAUTCS HMH(MOPMAIUS 10  TeMaTHKaM
CaMOCTOSITCIILHBIX pab0T, METOAMYECKHE pa3pabOTKH K KypCy, MEPEYeHb CXEMaTHYECKOTO
MaTepualia, MEepPeYeHb BOIMPOCOB K 3a4eTy, OJIOKM TECTUPOBAHHS, 3aJadyd IO MOJICKYJIIPHOMN
OHOJIOTHH,

- Ha caiire http://biocell.omgpu.ru/ crynentam mnpemiaraercs B ¢opmate PDF yueGHO-
METOAUYECKHE IIOCOOMS;



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

- B aynuTopur 334 CTYJIEHTHI UMEIOT BO3MOKHOCTb CaMOCTOSITEILHO MPOUTH TECTUPOBAHHUE
C MCIOJIb30BaHUEM KOMITbIOTEpHOU nporpamMMbl SCHOOL.

Taxoke cTyaeHTam AJs JIydIIero yCBOEHHMs Kypca Inpejjaraercs pemeHue 3agad. OoOuiee
konuuecTBO — 100 (mpuMepHbIi IepeyeHb NPUBOAUTHCS HUXKE).

Tlopsook npomescymounot ammecmayuu no oucyunaune «Lfumonocusy

1. B TeueHue cemecTpa IPOBOAUTCA YCTHBIA ONPOC COITIACHO KOHTPOJIBHBIM BOIIPOCAM,
KOTOpBIE TPHJIATalOTCs K KaKAOMY Ja0OpaTOpHOMY 3aHATHIO U OTPAKEHBI B METOJHMYECKUX
PEKOMEHIALMSIX CTY/AEHTY.

2. Bompochbl, BBIAEIEHHBIE K CaMOCTOSTEIBHOMY OOYYEHHIO, BBINOJHAIOTCS  BCEMH
cryneHTamu B (opme pedeparoB. Ompoc comepKaHHs CAMOCTOSTENBHOW pPabOThI MPOBOJUTCS
COIJIACHO TeMaTHKe JJabOpaTOPHOTO 3aHATHS.

3. Jlnst Gojee yCHEUIHOTO M JETAIBHOTO M3YYCHHS MaTepualia CTYJACHTHI JOJDKHBI MPONTH
KOMITBIOTEPHOE TECTUPOBAHUE COVIACHO IPUBEJICHHOIO HUXKE PEXKUMA.

4. CTyneHThl, COIJIaCHO OJIOKaM TECTUPOBAHMUS, JOJKHBI IIPEIOCTABIATh B TEUCHUE CEMECTpa
3aMKCUpPOBaHHbIE 10  JaHHBIM TeMaM HMH()OPMAlMOHHO-CXEeMaTHYEeCKUM  MaTepuan u
TUCTOJIOTMYCCKUC ITpCHaparbI.

5. K uTOroBomy TeCTHpOBAaHMIO CTYAEHT JO/DKEH HMMEThb B HalW4ue: BECh H3y4aeMbld
KOMILICKC CXEM U T'MCTOJIOTMYCCKHUX IIPCIaparoB, BLIIIOJHCHHUE CaMOCTOATCIIbHBIC pa60TI)I, CpeIIHI/If/'I
6a1 3a IATh OJIOKOB KOMIIBIOTEPHOI'O TECTUPOBAHUSL, CPETHUI Ol 3a YCTHBIE OTBETHI.

Tecmuposanue cmyoenmos (mekywjas ammecmayus,):

TectupoBanue 1o kypcy «Llutonorus» nOpoOBOAUTCS  «IOOJIOYHO» U SBISETCS
IPOMEXYTOUHOW M TeKylield (opMOH KOHTPOJIS 3a yCIIEBaeMOCThIO CTyAEHTOB. /Ly mosmydeHus
UTOTOBOM o1eHKH (Oama) mo aucuuiumHe «Lluromorusy HeoOX0IuMBbl 6aUTBI IO BCEM TECTOBBIM
KOHTPOJISIM, CpelHul Oaml 3a ycHeBaeMOCTb B ayAMTOPHBIX 3aHATHAX (1abopaTopHbIE) U
9K3aMEHAalMOHHBIK Oaymui. TakuM oOpa3oM, HTOTOBBIM Oayjl BBICTABISETCS C YYETOM BBIIIE
NEePEYHCIICHHBIX OaIoB.

Pexxum TecTUpoOBaHUS — KOMIIBIOTEPHOE TECTUPOBAHHE IPOBOAUTCS B IpymIe B TeueHue 45
MuHyT. Kaxxasiit 610k Tecta BkitodaeT B cedst 50 tectoBbix 3amanuif. [Iporpamma ¢opmupyer
BapHaHThl (KaXIbli pa3 HOBBIE) MO3BOJSET UCIPABUTh BHIOPAHHBIN BapuUaHT OTBETA, MPEpHIBAET
paboTy CTYJEHTOB 0 OKOHYaHWU BpPEMEHM TecTupoBaHue. [locie 4yero BBIBOAMT MOTY4YE€HHBIN
ctyneHToM Oami. [IporpamMma mo3BosiieT cenaTh pacledyaTKd BapHaHTOB U MOJIY4YEHHbIE Oasuibl
TECTUPYEMOW TpPYIIBl CTYAEHTOB. TecToBble 3aJaHMs 3aKpbITOIO THIIA, HA COOTBETCTBUE, C
PUCYHKOM, JOINOJIHUTH BBIpa)KEHUE, 3aKOHUYMTH ompeneieHue. Bapuantel otBeta — 1. Humxke
npusaraeTcs HeKOTOPhIN epedyeHb TECTOBBIX 3aJaHUH U3 PAa3IMUHBIX OJOKOB JaHHOTO Kypca.

biok Nel «BBenenue B IUTOIOTHIO. XMMHYECKasl OPraHA3alns KIETKU. MeTo bl
uccienoBanus. [Inazmaruueckas memOpaHa.

biok Ne2 «BakyoussipHas cucrema KieTkd. OnopHO-ABUTaTeNIbHBIN armnapar KIETKH.)»

brok Ne3 «Mwutoxonapuu. SAapo».

brok Ne4 «Matpuunsie cuatesbl. [Ipomudeparus. [Tatonorus KaeTkmy.

TecroBble 3a1aHuS:

- OTKPBITOTO THIIA,

- 3aKpBITOTO THIIA,

- Ha COOTBETCTBHE,

- Ha TI0CJIeI0BaTeNIbHOCTh IIPOIIECCOB,

- C pUCYHKaMH.

BapuanT npasunsHOro oTBeTa - 1

PexxuM TecTHpOBAHUS:

- BpeMsi TeCTUpOBaHus — 45 MuH.

- 3a1anuii B Bapuante Tecta — 50.

Bo3moxHOCTH: HaBUTAIMSI 110 33/1aHUSIM C BO3MOXXHOCTBIO PETaKTUPOBAHUS OTBETOB;

- aBTOMATHYECKOE OTKJIFOUEHHUE MPOTPaMMBbl TECTUPOBAHUS 110 UCTCUYCHUH BPEMECHH
TECTUPOBAHMSI,




- BBIBE/ICHHE PE3y/IbTaTOB TECTUPOBAHUS B OaylTax;
- KOHBepTalus 0ajlIOB B OIICHKY:
0 - 30- HEYIOBIIETBOPUTEIHHO;
31 - 38 — y1OBIETBOPHUTENBHO;
39 - 45 — xoporo;
Oosee 45 — OTIAMUHO.

Ipumepnvie mecmoswie 3a0anus:

Hyxkaeorua — 310 MOHOMEP

1. GenkoB;

2. HYKJICMHOBBIX KHCIIOT;

3. JKHPOB.

IHosmnenTua odpasyercs myrem:

1. B3aumozelcTBUSA aMUHOTPYIII JBYX COCETHUX aMHUHOKHUCIIOT;

2. B3aUMOJICHCTBUS aMHHOTPYIIIBI OJJHOH aMHUHOKHUCIIOTHI U KapOOKCHIILHOM TPYTIITBI
JpYroii aMMHOKHCIIOTBI;

3. B3aUMOJEHCTBUS KapOOKCHIBHBIX TPYIII ABYX COCEIHUX aMHHOKHCIIOT.

Yuacrok IHK, pa3aensirommii 1Be HyKJ1€0COMbI, HA3bIBAKOT:

1. comenowupn;

2. JIMHKED;

3. THUCTOH.

C pubocomoii B3aumoaeiicTsyer netJsi pancnopraoit PHK:

1. JuruapoypuaunoBas

2. IlceBnoypuauiioBast

3. JlonmomHUTEIbHAS

Cunre3 novyepuux unenei [IHK ocymecrBasercs:

1. ot 5 KOHIIA K 3/ KOHILY;

2. or 3’ konna k 5’ KOHILY;

3. Ha BeIymIel U OTCTAOMICH LENsIX HApaBICHUE CHHTE3a IPOTUBOIIOIOKHO.

Tpanckpunuus — 3102

1. IIpouecc camokonupoBanus JIHK ¢ o6pa3oBaHueM AByX UIEHTUYHBIX JOUEPHUX
MOJIEKYJI;

2. Ilpouecc nepenuceiBanust nHPopmanuu, conepxkaieiics B PHK, B popme THK.

3. Ilpouecc nepenuckiBanus uHGopmanuu, conepxaiueiics B JIHK, B popme PHK

YuacTok Ha 00J1b1I0H cy0uacTHLIEe pUOOCOMBI, I/1e JTOKAJIN3YeTCsl CTPOSIIMIiCS MenTH,
Ha3bIBaeTCH:

1. aMHMHOALMIBHEBIN;

2. NMeNnTUIUIbHBIN;

3. MHHUIAUPYIOIINH.

ITocTaBbTe B HY)KHOI Mocjaeg0BaTe1bHOCTH YpoBHHM KomnakTudanuu JJHK ¢ yuacTuem
0eJIKOB B COCTaBe XpPOMATHHA:
. XpPOMOHEMHBIH, HYKJI€OCOMHBIN, CynepOUTHBIN, TETEIbHO-TOMEHHBIN, XPOMOCOMHBIN
. HyKJIeocOMa, CyrepOu/i, meTeabHO-TOMEHHBIN, XpOMOHEMa, XpOMOcoMa
. cynepOu 1, neTenbHO-TOMEHHBIN, XpOMOHEMA, XpOMOCOMa, HyKJIeocoMa
. HyKJIeocOoMa, CyrepOui, XpOMOHEMa, MeTeIbHO-10MEHHBINH, XpOMOcoMa
. HyKJIe0COMa, CynepOu /I, MeTeIbHO-JOMEHHBIH, XpOMOCOMa, XpOMOHEMA

MogeJib cTpoeHHS JIA3MaTHYECKOH MeMOpaHbI «0yTepOpoaa» Npe10KuIn

1. I'pengens u Pobeprcon

2. Toprens u Jlaycon

3. T'oprens u I'penens

4. JlaycoH u Jlanuenu

5. PoGeprcon u /laycon

CMeHa MoOJIeKYJ JIMIHMIOB JAPYI OTHOCHTEJIbHO [pyra B IpedejaXx MOHOCJIOA
IUIa3MaTHYeCKOil MeMOpaHbI Ha3bIBaeTCs

DA W —



1. Tom
2. Kunr
3. ®aun-daomn
4. JlarepanbHas quddy3us
5. Tpanc
I'mukokanuke GpopMHupPYyIOT
1. YrueBoas+0eiku
2. YTieBoAbI-HIATUIBI
3. YrieBoAbIKUPHBIE KUCIOTHI
4. VYrneBoabl+0€IKH, YIIIeBOIbI-HIUITHIbI
5. YrieBoabI+0€eKu, YriaeBOAbIHKHUPHBIE KUCIOThI
.... KOHTaKT o0ecne4nBaeT KOMMYHHKALMOHHOE COeIMHEHHE KIETKH, yYacTBYIoLIeil B
NpsIMOii epegaye HOHOB U MAJIBIX MOJIEKYJI (KApPAHOMMOLMT)
1. necmocoma
2. 3aMOK
3. mpocToi
4. MIIOTHBIN
5. menesoit
Bbi6epuTe npuMep pudocoMbl NPOKAPUOT
1. 50S+30S=80S
2. 60S+30S=80S
3. 50S+40S=70S
4. 50S+30S=70S
5. 60S+40S=80S
Onpenenure THNBI GUIAMEHTOB B 3aBUCHMOCTH OT IHAMETPa: MUKPOTPYOOUKH
10 am
6-8 HM
~25 HM
9 M
. =20 HM
BoiGepuTe 0e10K, KOTOPBIi sIBJIsIeTCS MPeICTABUTEEM MPOMEKYTOYHBIX BOJIOKOH
1. BuMeHTuH
2. Bumaa
3. CnexkTpuH
4. 1luToxana3zuH
5. dannonaun
K BakyosisipHOii cucTeMe He OTHOCATCH OPraHeJIbl
1. Ilepokcucombl
2. JIn30coMBI
3. OP
4. PubGocombl
5. Ammapar ['onbmxu
Benku, koropsie GopMHUPYIOT NOPOBBIH KOMILIEKC, HA3bIBAIOTCS
1. I'nobynsapHbie
2. OudpUIApHEIE
3. MAR-Genku
4. IMniopTUHBI
5. Hykneonopussl
Bri0epuTe Te PyHKIIUM, KOTOPbIE BBINOJHSACT arpaHyJsapHbIil JP
1. TpaHcnopT BemecTB U OUOCHHTE3 OETIKOB
2. NIEeTOKCUKAIUs U CUHTE3 (pepMEHTOB
3. JeTOKCHKAIMs, TPAHCTIOPT BEIIECTB, CHHTE3 INIMKOTeHa, JIUIHIOB
4. cuHTE3 INIMKOTeHa U OEJIKOB
3a cuer 4ero noaaep:xxuBaercsa pH=S B m30ocomax 151 HHaKTHBauuu epMeHTOB?

AR A



noHoB O
nonos N
noHos C
. noHoB H

Teopusi Maprunoromuu OJIOBHUKOBA 00bsICHSIET PadoTy

1. «cueTunka» KIETOUYHBIX JIETICHUN

2. TEHOB JIOJTOJIETUS

3. TPOSIHCKHX T€HOB

4. cnenupuuecKux XpoMOCOM

7KM3HEeHHBbIN IHMKJI KJIETKH BKJII0YaeT B celds

1. Gy+G1+S+Gr+M

2. gactb G1+S+G,+M

3. Gptuacts G1+S+G,+M

4, Got+G1+G,+M

MeracrasupoBaHue — 310

1. NpoHUKHOBEHME OITYXOJIEBBIX KJIETOK B 3/J0POBYIO TKaHb

2. ToTeps KOHTAKTHOTO TOPMOKECHUS

3. U3MEHEeHHeE LIUTOCKeeTa

4. oOpazoBaHUE BTOPUYHBIX OYAroB OMYXOJEBOI0 POCTA B 3/10POBBIX TKAHAX

HyxkJiieocoma BKiI0O4aeT B ce0st

1. HerucroHoBbIN KOp, IMHKEpHYIO JJHK

2. Hj, ructon, nuukepnyo JJHK

3. JHK, Hj, rucToHsI

4. TUCTOHOBBIN KOp, TuHKepHYIo JTHK

B kaxoii 30He siapbimka pacnoso:xkenbl PHK-Tpanckpuntbi?

1. crabookparieHHOM

2. GudpmILISIpHON

3. TpaHyJIsIpHOI

Kak HasbiBaloTCcsi 0eJIKH, KOTOpble MNPHCOEIMHSIOT puOocoMy K MemOpaHe
rpanyasipaoro JP

1. pubGodopunsl

2. pubO3UMBI

3. DH3UMBI

4. 6enKu — CTBIKOBKU

IToToxk MmeMOpaH B KJIeTKe NPOUCXOUT B HANIPABJICHUH ...

1. anmapar I'onbmxu — arpanynsipabiil OP — rpanynspssiil OP — nnazmaTtuueckas MmemOpaHa

2. TpanymsapHbIi OP — anmmapar ['onbpku - mra3Matudeckas MeMOpaHa

3. ia3MaTuyeckas MeMOpaHa — anmapar ['ob/ k1 — rpaHyssipHbIid OP

4. arpanynapHslii OP — anmapat ['onbxu - muta3maTrueckas MeMOpaHa

Kakmue npoueccosl nporexkaT B npoga3y Mmuro3a?

1. ¢bopMupoBaHHE MUTOTUYECKOTO arIapara, peKOHCTPYKIIMS siipa U ApbIIIKa,
permnkanus JHK

2. (GopMHpOBaHWE MHUTOTHYECKOTO ariiapara, peopraHu3aiis sapa, IeMOHTaX SAPHIIIKA,
CIupaau3alus XpoMaTHHa

3. JIeMOHTaX spa, SIPHIIIKA, MUTOTHYECKOTO anrapara u Ciipaiu3alis XpoMaTnHa

4. PEeKOHCTPYKIMS MUTOTHYECKOTO anmnapaTa U XpoMaTHHA, peOpraHu3aIus sjapa u
AJIPBIIIKA

XOHAPHOM KaK HUTeBUAHBIN PETHKYJIYM NPeACTABJICH B

1. xapauomuonuTax, HeaqudphepeHIIMPOBAHHBIX KIETKAaX

2. cuMmIactax u HeaudepeHIIMPOBAHHBIX KIETKaX

3. KapJMOMHUOLIUTAX, Y XJIOPEJUIbl, B CUMILJIACTaxX

4. Bce BapuaHTHI BEPHBI

Jlamuna — 310

1. GenxoBas IUIACTHHKA Apa C XPOMATHHOM

PonhdE



2. OenkoBas IUIACTUHKA

3. COKpaTuTeNbHas MIACTUHKA

4. xpomaTuH

MuTOXOHAPHAJIBHBIN reHOM 00rar .... HapamMu

1. T-y

2. I'-1

3. V-II

4. T-A

Cumyayuonno-no2uueckue 3a0auu

1. 3BecTHO, YTO B COCTaB HYKJIEMHOBBIX KHCJIOT BXOJAT pa3jIM4HbIE a30THCTHIE
ocHOBaHMA. Kakue a30THCTble OCHOBaHUS Hal0 IIOMETHTh M30TOIOM JUIsl HM30MpaTebHOrO
BBISIBJICHHSI B KJIETKE METOJI0M aBTopaauorpapuu cunresupyemoix JJHK u PHK?

2. Ha Tpéx mpemaparax NpeACTaBICHbl KIETKU. Y OAHOH - XOpOWIO pPa3BUTHI
MUKPOBOPCUHKH, Y IPYTOM - pECHUUKH, TPEThsI UMEET JJIUMHHBIE OTPOCTKU. Kakasi U3 3TuxX KJIETOK
CHenualIn3upoBaHa Ha IIPOLECC BCACbIBAHUA?

3. 3a mpexenaMu IUIa3MajleMMbl HAXOAATCS MOHBI, KOHLEHTpAIHMS KOTOPHIX HIDKE, YeM B
KJIeTKe. BO3MOKHO JIM UX NTOCTYIUIEHHE B KIIETKY?

4. Tlpu uccnenoBaHUM Ma3Ka KpPOBH OOJBHOTO B JIGHKOIHUTAX (HEUTpo(miIax) oOHapyKEHBI
Oaxrtepuu. Kak onu Tyna nmomnanu?

5. Ha cB0oOOAHON NOBEPXHOCTU KIETOK OOHApYXEHbl CTPYKTYpbl, B KOTOPBIX O]
JJIEKTPOHHBIM MHKPOCKOIIOM BHUAHBI 9 mnap mnepudepuyeckux U 2 mapbl LEHTPAJIbHbBIX
MUKpOTpyOouek. Kak Ha3pIBatOTCs 3TU CTPYKTYpPhI, U KaKOBa UX POJIb?

6. Ilog S7EKTPOHHBIM MHUKPOCKOIIOM BHJHBI MHOXECTBEHHBIE MEJIKHE BIISTYUBAHMS
IUIa3MAJIEMMbl  KJIETKM UM CBeTJIble Ny3bIppKU. O KakoM IpOIECCE CBUJETEIBCTBYIOT ATH
HaOJIroneHus?

7. B knerky mnpoHUK (akTop, HapylIalomUWi ILEJ0CTHOCTh MeMOpaH sm3ocoMm. Kakue
MO’KHO OXHJ1aTh U3MEHEHUs?

8. Ilpu 3arape B KJETKaX KOXXH TOSBISIFOTCS TPaHyJbl MUTMEeHTa. K KakuM CTPYKTYpHBIM
AIIEMEHTaM OTHOCSTCS 3TU TPaHyJIbl?

9. H13BecTHO, 4TO MOJIOJIBIE M OBICTPOPACTYIINE KIETKH UMEIOT 0a30(pUIBHYIO ITUTOILIA3MY.
YeM 3T0 MOKHO OOBSCHUTBH?

10. B pesynbTare neiiCTBUS HOHU3UPYIOIIEH pagualii B HEKOTOPHIX KIIETKAX MPOUCXOIAUT
paspyleHe OTAeNbHBIX opraneul. Kakum o6pazom OyayT yTHIN3UPOBATHCS KJIETKOM UX OCTATKU?

Ilpu oyenxe 3HaHuu, YMeHUl U HABLIKOG CMYOEHMOB 60 6peMs 3auéma U IK3AMEHA
UCNONIL3YEemCsl YPOBHEBbIL NOOX00:

Ilepsviti ypogens mpennonaraeT TeopeTudeckue 3HaHUS. /sl ero BBISBIEHUS CTYIACHT
JOJDKEH TIPOWTH TECTOBBIM KOHTPOJb C HCIOJIB30BaHMEM KoMibtoTepa. [IpoxoxkneHue
KOMIIBIOTEPHOT'O0 KOHTPOJISI JTA€T OCHOBAHME OIIEHUTh 3HAHUS CTYJIEHTOB HA yIOBJIETBOPHUTEIHHYIO
OLICHKY.

Bmopoti yposens BbIsSIBIISIETCA ITyTeM ycTHOTO orpoca. CTyIeHT JOKEH M0Ka3aTh r1yooKue
TEOPETUYECKHE CUCTEMHBIE 3HAHMS: M3JI0KHUTh HCTOPUIO BOIIPOCA, ETO COBPEMEHHOE COCTOSIHHE,
MyTH PeleHusl pacCMaTpUBaeMOi IPOOIIEMBI.

Tpemuii yposenv — TBopueckuil. IIpenmonaraercsa Hapsiny ¢ NEPBBIM U BTOPBIM YPOBHEM
pelieHne TBOpuecKuX 3agad. KoTopwle cocTaBieHbl Tak, YTO CTYJEHT, OHHUMas IOCTaBJICHHYIO
nepe] HUM 3az1ady, JOJDKEH apryMEHTHMPOBAHO NPEUIOKHUTH IYTH Pa3pelleHus, OTCTOSITh CBOKO
TOUYKY 3pEHHUSI.



ﬂ]l}l CamMocmosamenbHoll N0020MOBKU K 3aHAMUIAM RO 0ucuunﬂuuepel<omendyemc;l
ucnojib3oeambs ylteéno-memodultemue Mmamepuaiibl

1. AnronoBa E.M. meromudeckas pa3paboTka 1aOOpAaTOPHBIX 3aHATUN JUISI CTYIEHTOB.
Hanpasnenusi moarotoBku OaxanaBpoB «llemarormueckoe obOpazoBanue», «buonorus», o4HOro
otneneHus. YnbsHosek: M3a-so Yal'IIV. 2017. - c. 20.

2. benscoBa H.A. buoxumusi u MozexyisipHas Ouosiorus: yued. rmocoOue sl CTyAEHTOB
TEXHOJIOT. ¥ OHMOJIOT. crell. yupexxaeHuid. - Munck: Kuwxknbiii nom, 2004. - 414 c. (bubnuotexa
Yal'Ily).

3. Jonenkas DO.I'. OO6mas Owuosorums: yde0. mocobme. - M.: Teppa, 2001. - 318 c.
(bubmuoreka Yul'TlV).

4. Mymkamb6apoB H.H., Ky3uenos C.JI. Monekymnsapraas 6uosorusi: yued. mocodue s MeI.
BY30B. - M.: Meauuunckoe nHpopmannonnoe arenrcTBo, 2003. - 535 c. (bubaunorexa Yal'IIV).

5. Puc 3., Crepabepr M. BBeneHue B MOJICKYJAPHYIO OMOJIOTHIO: OT KJIETOK K aroMam /
nep. ¢ auri. nox pen. FO.C. Jlazypkuna, B.A. TkaueBa. - M.: Mup, 2002. - 141 c. (bubnuoreka
Yal'Ily).

5. [IpumepHbIe OlleHOYHbIE MATEPHUAJIBI /1JIsl IPOBeIeHNUs TEKYIIero KOHTPOJIA
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAIMH 00y4al0IMXCH M0 JMCUHUILIHHE

Opraﬂmaunﬂ U MPOBEACHUE AaTTECTAIUU CTYACHTA

®I'OC BO B coOTBETCTBMM C HpUHLUIIAMU boJIOHCKOro mnporecca OpUEHTUPOBAHBI
IPEUMYILIECTBEHHO HE Ha cooOlIieHrne oOyyaroleMycs KOMIUIEKCa TeOPETHYECKUX 3HAHUM, HO Ha
BBIpaOOTKYy y OakanaBpa KOMIIETEHIM — JMHAMHYECKOT0 Habopa 3HAaHWH, YMEHH, HABBIKOB U
JMYHOCTHBIX KAayeCTB, KOTOpPbIE MO3BOJIAT BBIIYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE
TPyZa ¥ YCHELHO NIPOPECCHOHATBHO PEAIN30BbIBATHCS.

B mponecce onenkn OakanaBpoB HEOOXOIMMO HCHOJB3YIOTCS KakK TPaAULMOHHBIEC, TaK M
VMHHOBAIIMOHHBIE TUIIBL, BUBI U (OPMbI KOHTPOJIS. [Ipn 3TOM nocTeneHHo TpaullMOHHbIE CPECTBA
COBEpPUICHCTBYIOTCA B pyclleé KOMIETEHTHOCTHOTO IIOAXOAA, a WHHOBAIIMOHHBIE CPENCTBA
aJjanTUPOBAHBI JUIsl IOBCEMECTHOTO PUMEHEHUS B POCCUUCKOM By30BCKOM ITPaKTHKE.

ILlesb mnpoBeaeHUsl aTTeCcTAllMM — IPOBEpKAa OCBOECHUS OOpa30BaTEIbHOW MPOTrPaMMBbI
JUCLUIUIMHBI-IPAKTUKyMa yepe3 cpopMUPOBAHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTo4yHasi aTTecTalusi OCYLIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpIIAECT M3yUYEHUE
JUCIUIUIMHBI, TIOMOTaeT OLEHUTh KPYIHBIE COBOKYIHOCTH 3HAHUHW M yMEHHH, (opMUpOBaHUE
OIPEICIEHHBIX KOMIIETCHIIUN.

OLEeHOYHBIMU ~ CPEJICTBAMHU  TEKYLIEro OLIEHWBAHUSA  SBISAIOTCA: JIOKJIAJ, TECThl IO
TEOPETUYECKUM BONPOCAM TUCLMILIMHBI, 3allIUTa MPaKTHYECKUX paboT u T.N. KOHTponb ycBOeHUs
MaTepuana BEJEeTCS PEeryjsipHO B TEUEHHE BCETO CEeMEeCTpa Ha MPAKTUYECKUX (CEMUHApPCKUX,
71a00paTOPHBIX ) 3aHATHUSX.

No CPEJACTBA OUEHUBAHWUSI, Oo0pa3oBarte/bHbIE
/T UCIIOJIb3YEMBIC TS TEKYIIETO OIICHUBAHUS ITOKa3aTels pe3yJbTaThl
(hopMUpOBaHUS KOMITETEHITUH AUCHUTLINHBI
1 OueHoYHbIE CPpeACTBA AJISl TEKYILIeH aTTeCTAlMU:
K-11
OC-1. 3amura pedepata OP 1-16
OC-2. YcTHBIl OTBET
OC-3. TectupoBanue MK-12
OC-4. Pemenne cuTyaliMOHHO-IOTHYECKHUX 337124 OP 17-28
OC-5. Jloknan ¢ mpe3eHTanuen
OC-6. Pabora c MH(POPMALIMOHHO-CXEMAaTHYECKUM MK-15
MaTeprajoM U THCTOJIOTUYECKUMU IpernapaTaMu (UTeHHe) OP 29-46
2 OueHoYHbIE CPeICTBA JIA MPOMEKYTOYHOM aTTeCTAllUuN —




JK3aMeH. IK-12
OP 17-28

OC-2 YCTHEBIN OTBET IIK-15
OC-3 TectupoBanue OP 29-46

Omnucanue OICHOYHBIX CPEICTB M HEO0XOAUMOro 0OOpYIOBaHUS (IEMOHCTPAIIHOHHOTO
Mmarepuaiga), a TaK e MpOLeAypbl U KPUTEPUM OLCHMBAHUS HWHAWKATOPOB JIOCTHUKEHHUS
KOMIIETEHIIMI Ha pa3IM4YHBIX 3Tanax ux (OPMHPOBAHHUS B MPOILECCE OCBOEHHUS 00pa30BaTENbHON
IIPOrpaMMel IpencrasiacHsl B @OHAE OLEHOYHBIX CPEACTB Ul TEKYILEr0 KOHTPOJSA YCIEBAEMOCTH
Y IIPOMEKYTOYHOM aTTeCTaluy 10 aucuuiuze «Lluromorusy.

Mamepuanst, ucnoib3yemole 011 meKyuie2o KOHMpPOsa yCReeaemocmu
o00yuaruwuxca no OucCyunIuHe

MaTepI/IaJ'ILI AJI1 OpraHu3aliuu TGKYH_Ieﬁ aTTeCTaluu IIpCACTABJICHELI B m.5 IIporpaMmal.

OC-1. Pedepar
Tembr pedpepaToB u TEMBI CaMOCTOSTENBHBIX padoOT B (hopMe pedepaToB NpUBEACHHI B 1. 4
POTrPaMMBlI.

OC-2 YcTHBII 0TBET HA BONPOCHI (JIa0opaTOpHbIE 3aHATHS) € Y4€TOM BOINPOCOB BbIBEICHHBIX
HA CaMoCTOsITeIbHOEe 00yueHHne

Hepe'{eﬂb BOIIPOCOB K J'IaﬁOpaTOPHOMy 3aHATHIO

Meroapl uccienoBanus OMOJOTUM KIETKH. CBETOBasi MUKPOCKOMHS — MPUHIMIT METOJa,
pazpemiaromasi CrnocoOHOCTh U CTPOCHHE MHKPOCKOMA, MPHUHIMI (HOPMUPOBAHUS U300paKEeHHUS,
cheppl TNPUMEHEHHMS MeETOoJa. Pa3HOBHIHOCTM METOJAa CBETOBOM MHUKpOCKomuu: (Pa3oBo-
KOHTPACTHBIM,  WHTEp()EPEHIIMOHHBIN,  MONAPU3ALMOHHBIA,  METOJ  «TEMHOTO IOy,
UMMYHOTUCTOXUMUS, (DITyOpeCIieHTHAs MUKPOCKOITHS

JIHK — Hyk1eoTu 161, nepBUYHAst KOHPOpMAIH (JIyTIeKc), TUIIBI BTOPUYHON KOH(OpManuu
(B, A n Z). XapakTepucTUKa XUMHUYECKHUX CBSA3€H, 00bEMHBIX ITOKa3aTeNIEH.

CobcTBeHHO Ma3mMaTthyeckass MeMOpaHa: JTUIMUIbl — XMMHYECKHE CBOMCTBA, CTPYKTypHas

opranuzanusi, audyHIupoBaHUE, THUIIBI, ACCUMETPUYHOCTH MeMmOpaH. benku — cremneHb
HOTPYKEHHOCTH, (PYHKIMHU, U YyHIUPOBAHHE.

DHJI0TIIa3MaTUYECKHM petukyiym/ceThb (OP) - oOmas XapaKTEPUCTUKH.
Arpanynspusiit/tnaakuit 9P (40P) — ¢yHkuuu (CHHTE3 W TPaHCIOPT JIMMKAOB MeMOpaH,

CTEpOM/IOB U TEPIIEHOB, JEIOHUPOBAHHE Ca’™, J€TOKCHUKALIHS).

DNeMeHT IHUTOCKeJeTa u3 Oellka akTMHAa M MHO3MHA — MHUKPO(UIUIAaMEHTHI (Ha MpuMepe
MHOQHIUIAMEHTOB  MOMEPEYHOINONIOCATON  MbIeyHOi  TkaHu). CTpyKTypHas OpraHu3aius
MUO(GHUOPUIT — aKTUHOBBIX W MHO3MHOBBIX. CTpoeHHe capkomepa. B3ammojneicTBue akTHHA U
MHO3MHA TPU MBIIIEYHOM COKpAIIEHUH — MOJENb CKOJIbKEHHUS WIM Kaueled Ha IMONepeyHbIX
MOCTHKaX MHO3MHA. Pabouuii MK aKTO-MHO3WHOBOTO KOMILIEKCa

benkoBbie (QepMEHTHBIE KOMIUIEKCHI JbIXaTeIbHOW II€MU BHYTPEHHEH MemOpaHbl U
dbepmenTsl  okuciuTensHOrO (pochopunmpoBanus — ATD-cuHTEeTa3a CONMPSIKEHHBIE IIETIHIO
IIEpEHOCa DJIEKTPOHOB. XapaKTEPUCTUKA XUMHUYECKOW OpPraHM3aliyd KOMIIOHEHTOB JbIXaTEJIbHOMN
1enu u okuciutenbHoro gochopunupoBanns — komruieke I, 1 u 1V, a Takxe kommeke Il u V,
MOJIEKYJIbl IEPEHOCUUKH - YOUXUHOH U LIUTOXPOM C.

Xumunueckuid cocraB xpomatuHa. JIHK B cocraBe xpomatuna - nmociegoarensHoctn JJHK
(9HXaHCepbl, CaMIEHCOPBI, 3K30HBI, MHTPOHBI, MOIYJH, CATEIUIUTHBIE, BBHICOKOIIOBTOPSIOLIHECS,
YMEPEHHO MOBTOPSIOIINECS, «POCKOIINY, ICHTPOMEPHBIE, TETIOMEPHBIE).



OC-3. TectupoBanue
IIpumepsl TeCTOBBIX 3aJaHUN IPUBENEHBI B I1. 4 IPOIPaMMBI.

OC-4. PenieHue CMTYalMOHHO-JIOTHYECKHUX 3a/1a4
[IpuMepHBIe CUTYAITMOHHO-JIOTHYECKHUE 3a]]a4H PUBEICHBI B I1. 4 MPOTPaMMBI.

OC-5. Joxkaan ¢ npe3eHTanueit
Temartuka moxnana ¢ mpe3eHTanuei GopMupyeTCs: HHANBUYaTbHO CO CTYJACHTOM.

OC-6. Padora ¢ ”HPOPMAITMOHHO-CXEMATHYECKUM MATEPHAJIOM M THCTOJOTHYEeCKUMM
npenaparamMu (4reHue).

[Tpumep paboTHI MO MUKPOCKOIIOM C THCTOJIOTMYECKUM MaTEpUajIoM U €ro JOKyMEeHTaluen
B BHJIC PUCYHKA:

I'mcroniormueckmnii mpemapar. lleHTpocomMbl B SHIEKJIETKE JIOMIAAUHONW acKapubl.
Okpacka: )KeJIe3HbIN reMaTOKCHIINH.

[Ipemapat npexacraBisieT coboi cpe3 MaTKU JIOMAIMHON acKapuibl. BUIHBI SHIIEKICTKH Ha
pa3HbIX cTaausax pa3BuTus. OnpenenuTe u 3apucymre:

- SUNEKICTKH OKPYXXEHbl O000JOYKON OIIOJOTBOPEHHS, BHYTPH KOTOPOM MPOHCXOIUT
IpoOJieHue;

- SHIEKIETKYy, Haxondlrytocs B metadasze, b0 B aHadaze mepBoro apodneHus. B sto
BpeMsi OTCYTCTBYET si/iepHasi 0001049Ka, U XPOMOCOMBI JIMOO pacrloiararoTcs 1Mo SKBaTOPy KIETKH;

- SHIEKIETKY, HaxoHdllylocsi B aHadasze mepBoro ApoOJIeHHs, KOTr/la XPOMOCOMBI YK€
Hayajau JBWKEHHE K roirocam. Ha 3Toi ctaguu Ha mosrocax sIMUEKIETKH BUIHBI TEMHBIE TOUKH, K
KOTOPbIM MOAXOASAT HUTU BEpETeHa JENEHUsA, OT KOTOPBhIX paAUaJbHO OTXOJAT BOJIOKHA,
oOpa3yrommme "38e31y", wim neHrpochepy.

Cxema. J{ynnekc JHK.

B xoHI1€ M3y4YEeHHS TUCIUTUTMHBI TOABOASTCS UTOTH paOOTHI CTYIEHTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX MyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0AJIOB B TEUEHUE CEMECTpA.

Mamepuanst, ucnop3yemoie 011 RPOMENHCYMOYH020 KOHMPOJIAL YCReeaemMocmu
odyuarowuxca no OucyunIuHe

IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

Bakyomnsipnas cucrema kietku. KomnaprmenTsl annapara ['osbxu, QyHKINN.

DOHAOIUIa3MaTHYECKUH peTUKyayM min ceTb (OP). Arpanynspusiit OP nnm rnaaxuit (Ar2C)
— CTPYKTYypHasi OpraHnusanusi, pyHKIHH.

I'panynapusiit OP wim mepoxosatelii (I'p9C) — ocoOGeHHOCTh cHHTe3a OenKoB Ha
pubdocomax I'pOC, cunTe3 6eIKOB Ha SKCHOPT U MeMOpaHHBIX O6enkoB. ynkuuu ['pOP.

PubGocomsl - cTpykrypHO-(hyHKIIMOHANBHAs opranuzaius. PHK pubocom. benku pudocom.
XapakTepucTuka CyObeInHUIl puOOCOMBI — (YHKIHMOHAIbHBIE KapMaHbl C TMO3WLUU (DYHKIUN
OOJBIION U MaJol CyOheAMHUIIBIL.

Arnmapar BHYTPUKIETOYHOTO TNEpEeBapUBaHMs — T'MJIPOJIa3HbIe My3bIPbKH, JTM30COMBI U UX
TETEPOr€HHOCTb, YHAOCOMBI.

[Tepokcrcombl, TOPOCOMBI, TPOTEACOMBI, IOPUCTHIE IIIACTUHKU.

[{uTockeneT — onopHO-/ABUTaTeNbHAsA cucTeMa KieTku. OOmias xapakrepuctuka. OyHKIUH.
benku nuTockenera — akTUH, MHO3HH, TyOyJIUH.

MukpopuiamMeHTsl  (MUO(QHUIAMEHTBI) — CTPYKTypHasi OpraHu3alusi akKTUHOBBIX U
MHO3MHOBBIX (PMOPHILI, MX PACIIONIOKEHNE B CUMILTIACTE (CTPOCHHE capkomepa). BcrmomoraTenbHbIe
OeJIKM acCOIMMPOBAHHBIE C AKTUHOM. MeXaHH3M COKpalleHuss MUOGUOPUILT B CUMILIACTE — MOJIENb
CKOJIBXKEHHUS WM Kadesel Ha MONepeUHbIX MOCTHKAaX MHO3UHA.

MuxkpoTpy6ouku. Kiierounslii eHTp (LIEHTPOCOMA) — LIEHTPUOIIH.

MutoTtnueckuil annapaT. PECHUUKH U )KTYTHKH - CTPOEHUE JKI'yTHKA, 6a3aJbHOTO TEJIbLA.

[TpomesxyTounbie MUKpO(UIaMeHThl. MUKPOTpaOeKyIsipHasi CETh.



O6mrast Mopdosiorusi MHUTOXOHJAPUH. YIBTPAaCTPYKTypHas OpraHu3aivs - HapyKHas |
BHYTpEHHSIsI MEMOpaHa, MeKMEMOpPaHHOE MPOCTPAHCTBO, MUTOIIIIA3Ma — MAaTPHKC.

Tomorpaduss MUTOXOHIpUI B KIJIETKE — THUIBI OpPraHu3aluu XOHApuoma. buorenes wimu
ABTOPENPOIYKITHSI.

Cunre3 AT® — rnukonus, [ukn Kpedca, 6enkoBbie (hepMEHTHBIE KOMIUIEKCHI bIXaTeIbHON
e BHYTPEHHEH MeMOpaHbl U PepMEHTBI OKUCIUTENHHOTO (hochopruiarpoBaHusl.

XemuocMoTHuecKast Teopust Mutyensa o CONpsHKeHUH OKUCIEHUs CyOCTpaToB ¢ CUHTE30M
AT®.

CtpoeHure MUTOIIa3Mbl (MaTpUKCa) MUTOXOHJIPHI - TEHOM MUTOXOHIPHIA, pUOOCOMBI.

MutoxoHIpuu U crapeHue KieTku. I u K crparerus B 3BOJIOLMM KMBBIX OPraHU3MOB U
poiib Mutoxonipuii. AOK. Aronto3 1 MUTOXOHApUH. MUTOXOHIpHaIbHAsT MEUIIMHA.

IIpumep 3x3aMeHalIHOHHOTO OUJIeTa (YCTHBIH OTBET)
bunem Ne 2

1. Meiio3 — GuonorMYecKoe 3HaueHNE, MEXaHU3M. BHIbl Meliosa.
2. MudopMalMoHHO- CXeMaTHYECKUIA MaTepUall UK TUCTONIOTHYECKUii penapar.
3. CuTyanuMoHHO-JIOrHYECKas 3a/1a4a.

3aB. xadenpoii
« » 20 1

Kpurepun oueHnBanusi 3HaHUH 00y4AKOIIMXCSH M0 AMCHMILINHE

Dopmuposanue 6ALTLHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUXCS

Ilocemenne Pabora Ha
ITocemenne
Cemectp | [lokazarens N MPAKTHYECKUX | MPAKTHYECKUX | DK3aMeH
3aHATHU 3AHSITUIX
PaszbasutoBka o 15x 1=15
9 x 1=9 GamioB 212 GayuioB 64 danna
3 BHJIaM paboT OayIoB
cemectp | CyMMapHBIN Makc. 9 Gamios Max 24 6anna 236 6amioB 300 6amioB
Oain max max max

Kpumepuu oyenusanus pabomsi obyuaiowjezocs no umozam 3 cemecmpa

Ouenka baaasl (3 3E)
«OTITUIHOY 271-300
«XOpOILOY» 211-270

«yIOBJIETBOPUTEITHHOY 151-210
«HEYIOBJIETBOPUTEIILHO meHee 150

6. MeToauyeckue yKa3aHus AJisl 00y4al0IIHUXCsl 0 OCBOEHUIO THCIIHILTHHbI

VYcnenHoe m3ydeHue Kypca TpeOyeT OT OOYYaromMXCsl TOCEUICHHUs JICKITUH, aKTHBHOU
paboThl Ha TMPAKTUYECKUX 3aHATHUSX, BBIIIONIHEHUS BCeX Y4YeOHBIX 3aJaHUN MpernojaBaTels,
03HAKOMJICHHS C OCHOBHOW U JIOTIOJIHUTEIHHOMN JIUTEPATYPOH.

3anuch JeKnMUu — ojJHa U3 (OpPM aKTHBHOW CaMOCTOSATEIBHONH pPabOTHl OO0ydYarOIIUXCS,
TpeOyroIasi HABHIKOB U YMEHHUSI KPaTKO, CXEMATHYHO, IMOCJIE0BATENILHO U JIOTUYHO (PUKCUPOBATH
OCHOBHBIE TOJIOXKEHHS, BBIBO/BI, 00001IeHHs, POPMYIHPOBKUA. B KOHIle JeKIuu mperoaaBareib
OCTaBIsieT BpeMs (5 MHHYT) AJii TOro, YTOOBI OOydYaroImuecs HMeld BO3MOXXHOCTH 33]1aTh
YTOYHSIONIME BOMPOCH 10 H3y4yaeMoMy Marepuany. I3-3a HEmoCTaTo4HOro KOJHYECTBa
AYOAUTOPHBIX YaCOB HCKOTOPLIC TCMblI HC YAACTCA OCBCTHTL B IMMOJIHOM OG'LGMC, MO3TOMY
npernojaBaTelb, M0 CBOEMY YCMOTPEHHUIO, HEKOTOpPhIE BOINPOCHI BBIHOCHT Ha CaMOCTOSTEIBHYIO
paboTy CTYAEHTOB, PEKOMEHIys Ty WJIM HHYIO JUTeparypy. Kpome 3Toro, s Jiydmiero ocBOCHUS




Mareprana ¥ CHUCTEMaTH3allMi 3HAHUKW MO0 JHMCIMIUIMHE, HEOOXOIMMO TIIOCTOSHHO pa30OHpaTh
MaTrepuabl JeKIUH 0 KOHCIEKTaM M Y4eOHBIM MocoOusaM. B ciryyae HeoOX0quMoCTH o0pamarsest K
IPETIoIaBaTEeNIo 3a KOHCYIIbTAIUEH.

IloaroroBka Kk NpaKTHYECKUM 3aHATUSIM

[Ipy 1OAroTOBKE K NPAKTUUYECKUM 3aHATHUSAM CTYAEHT JOJDKEH HU3YyYUTh TEOPETUYECKUI
MaTepuajg Mo TeMe 3aHATHS (MCIOJIb30BaTh KOHCIEKT JIEKIWH, M3Yy4UTh OCHOBHYIO JIUTEpaTypy,
03HAKOMUTbHCS C JJONOJIHUTEIBHON JIUTEPaTypoi, MPH HEOOXOIMMOCTH JOTOIHUTh KOHCIEKT, Aejas B
HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPaTYpHbIX HCTOYHUKOB). B ciydae 3arpyaHeHuit,
BO3HHMKAIOIIMX TPU OCBOGHHUHM TEOPETUUYECKOTr0 MaTepHaja, CTYIEHTY cieayeT oOpaliuaThesi 3a
KOHCYJbTAllMell K mpernojaBarento. Mns Ha KOHCYJbTaIMIO, HEOOXOJMMO XOpOIIO MHpOayMaTrhb
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B nHauane npakTUuecKoro 3aHATHS IpenojaBarellb 3HAKOMHUT CTYIEHTOB C TEMOM, Orjamaer
IUIaH TIPOBEACHUS 3aHSTHUS, BbIIACT 3a7aHus. B TeueHHe OTBEJAEHHOIO BPEMEHHM Ha BBINOJIIHEHHE
paboThI CTYJEHT MOXKET OOpaTUTHCS K MPENOAaBaTeIio 3a KOHCYJIbTAIMEH WM pa3bsCHEHUsMH. B
KOHIIE 3aHSTHS MPOBOAUTCS MIPUEM BBITOJTHEHHBIX 3a/IJaHUI, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BbINOIHEHUS NMPAKTUYECKUX 3[JaHUN OLIEHHMBAIOTCS B OajulaX, B COOTBETCTBUU C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

[InaHbl NpaKTHYeCKUX 3aHATHI
Inepeemuueckuit annapam kinemxu. Aopo.
Mumoxonopuu
KouTtpoJbHble Bonpochl

1. XapakTepucTuka «3HEpreTHYeCKuX BaIIOT» (MAKPOIHEPIETUYECKUE COEAMHEHMS) KIIETKU
— AT®, nporonnsiii (H') u narpuessiit (Na) motennuan Ha 6uoornyeckux MeMopanax. I1epBblid,
BTOPOI1 U TPETHUil 3aKOHBI OMO3HEPTETUKH (CAMOCTOSITEIHHO).

2. O6mrast Mopdonorust MUTOXOHIPHUM. YIbTPacTpyKTypHAsi OpraHM3alUs - HapyKHas |
BHYTpPEHHSs1 MeMOpaHa, MeKMEMOpPaHHOE MPOCTPAHCTBO, MUTOIIIIa3Ma — MaTPHKC.

3. Tonmorpadguss MHUTOXOHApPUHA B  KJIETKE — THUIBI OpPraHW3alMd  XOHJIpPHOMA
(MUTOXOHApPUATIBHBIA  PETUKYIYM) M OBOJIOLUOHHBIM  CMbICI ~ ero  (OpMHUPOBAHUSA,
MEXMUTOXOHpUabHble KOHTakThl (MMK). VBenuuenue yucia MUTOXOHIpUH — OMOTEHE3 WU
ABTOPEIPOYKIIUS (CAMOCTOSITEJILHO).

4. DHepreTnueckas GyHKUINS MUTOXOHAPHHA — cuHTe3 ATO.

4.1. Obmas xapaktepuctuka | sTama sHepreTuyeckoro oOMeHa. HavanbHble sTarnbl
OKHCIICHHS YTJIEBOI0OB B IiUTOMIazme — riaukonu3 (II stan sHeprernueckoro oomeHa).

4.2. 11l atam sHeprerudeckoro oomena - Lukim Kpebca (uki TpukapOOHOBBIX KHCIIOT, ITHKIT
JMMOHHOM KHCJIOTBI) — IIOCJIEJOBATEIBbHOCTh CMEHBI IPOLIECCOB OKUCIIEHUS M BOCCTAHOBIICHUS C
00pa3zoBaHMEM DJIEKTPOHOB U UX akientupoanue ¢ kopepmentom HAJl — HAJI*H.

4.3. benxoBble (pepMEHTHBIE KOMILIEKCHI JbIXaTeNbHOW I BHYTpEeHHEH MeMOpaHbl M
dbepmenTsl  okuciuTensHOro (pochopunmpoBanus — ATd-cuHTETa3a CONMPSIKEHHBIE IIETHIO
IIEpEeHOCca JJIEKTPOHOB. XapaKTEPUCTUKA XMMUYECKOW OpPraHM3allid KOMIIOHEHTOB JIbIXaTEIbHON
1enu u okuciutenbHoro gochopunuposanns — komruieke I, 1 u 1V, a takxe xommeke Il u V,
MOJIEKYJIbl IEPEHOCUUKH - YOUXUHOH U LIUTOXPOM C.

4.4. XemmnocMoTHueckas Teopus Mwuryensa O CONPSDKEHUH OKHCIEHHUS CyOCTpaToB C
cuntezoM AT®. Ilonoxenus teopun. OKHUCIUTENBHO-BOCCTAHOBUTENbHAsA meTisd. [IpoToHHBIE
HACOCHI (CAMOCTOSTEIBHO).

5. Ctpoenune MHUTOIMIA3Mbl (MAaTPUKCA) MUTOXOHIPUN. ['€eHOM MUTOXOHJPUI U €ro OTINYHe
OT TeHoMa fAapa. MMUTOXOHJPUATIBHBIA TE€HOM BBICIIMX PACTEHHUH, >KUBOTHBIX, 4YeJIOBEKa.
Pu6ocomsr. PHK. Honst Ca?*, Mg?* (camocTosiTesibHo).

6. MutoxoHapuu U cTapeHue KJIeTKU. I' 1 K cTpaTerusi B SBOJIIOIMH KUBBIX OPTaHU3MOB U
poib  MmuroxoHnapuil. A®K. Anonto3 u MuUTOXOHApUH. MUTOXOHApHAIbHAS MEIULIMHA
(camocTOSATEIBHO).
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KoHnTpoJsbHbIe BOpoChI

7. Ctpoenue siajpa 3yKapuOTHYECKHUX KieTOK. Opranuzanus siiepHoro 0€JIKOBOro MaTpukca
— cocraB: nepudepudeckuii GUOPO3HBIA CIION JTaMUHBI, PHIXJIbIA (UOPO3HBIN CIOW JIAMHHEI,
oCcTaToyHOE AAPBINIKO, Oenku. @parmentsl JIHK acconuupoBannbie ¢ saepabiM Matpukcom (JIHII-
koMmiuiekchl), PHIT-kommekcsl. OcTaTouHOE SAPBIIIKO.

8. XpomaTuH — MaTepHalibHbIM HOCUTENb HACIEACTBEHHOW HH(POpMAIUH.

8.1. Xumumnueckuii coctaB xpomaruHa. JJHK B coctaBe xpomarnHa - MOCIeI0BATEILHOCTH
JIHK (9HXaHCEepHL, CallJIeHCOPBI, 9K30HBI, UHTPOHBI, MOJYJIH, CaTeJUIUTHBIE,
BBICOKOITOBTOPSIOLIUECS, YMEPEHHO MOBTOPSIOIINECS, «POCKOILINY, IEHTPOMEPHBIE, TEJIOMEPHBIE).

8.2. benku B cocraBe xpomaruna. ['mcronsl (H1, H2A, H2B, H3, H4) u HerucroHoBsie
oenku (JAHK-u PHK-mommmepaswi, Hykieaswl, «Oenku Jxoncona» - HMG, tomomszomepassl,
JUras3bl, JJAMUHBI).

8.3. YpoBHM KOMMAKTH3aIlMM XpPOMAaTHHAa — HYKJICOCOMHBIH, (UOPWUIAPHBIA WU
CYNepOMIHBIA M ero Mojenu (COJEHOHIHAs, CYNEepPCIHpald, KpPOCC-IUHKEPHAs, JCHTOYHAs),
MEeTEeNbHO-IOMCHHBIN (TIETIEBbIE PO3ETKU — XPOMOMEpHI), XPOMOHEMHBIH, XPOMOCOMHBIH.
Mopdonoruueckue Tumbsl XxpomocoM. CtpoeHue xpomocoMbl. THTEpha3zHoe COCTOSIHIE XpOMaTHHA
- TeTepoXpoMaTHH (KOHCTUTYTHBHBIH U (aKyJIbTaTUBHBINA), HSyXpoMaTHH. MHUTOTHYECKOE
COCTOSIHHE XPOMaTHHA.

9. Snepnas memOpaHa (Hykieoliemma). XapaKTepUCTUKa U CTPOCHHUE BHYTpEHHE! (J1aMHUHa
U €€ KOMIIOHEHTbI) U HapyXHOM MemOpaHbl. CTpoeHHE MOPOBOr0 KOMIUIEKCA — HYKJIEOIOPHUHBI,
[UTOIJIa3MaTUYECKEe M SACpHBIE  KOJNbLA, IEHTPAlIbHBIA JOMEH, CHUIbI, (UOPUILIBI
HykJieoruToruiasmarndeckoit cropousl (NPC), simephas cerka (basket).

9.1. HyksieonuToria3MaTH4eCKU  TPAHCIOPT BELIECTB — IaCCUBHBIM M aKTHUBHBIM.
TpaHCIIOPTHBIC SHEPro3aBUCHUMBIC CUCTEMBI Ran, HyKJICONOPUHBI, KOH()OPMAITMOHHBIC U3MECHEHUS
SIIK. AnpTepHaTUBHBIE MeXaHHU3Mbl uMIopra Oenka — NLS-3aBucumbiii Mexanusm, NES-
3aBUCHMBIN 3KcnopT Oenka, TpancnopT PHK, sxkcnopt MPHK.

10. SAppeiiko — HMCTOYHUK PUOOCOM. SIAPBINIKOBBIE OpPraHU3aTOPBI, AMILTU(UKALINS
SIPBIIIKA, 4 OTHEIbHBIX KOMIIOHEHTa - (UOPWIUIAPHBIC TIICHTPHI OKPYKEHBI IIJIOTHBIMH
bubpumapasiMu KomnoneHTMH (dense fibrillar components (DFCs)), rpanynsipHbie KOMIIOHEHTHI,
pacxopsmuecs u3 DFCs. CTpyKTypHBIE THITBI SAPBIIIEK (CAMOCTONITENBHO).

11. benku sapeiek obpasytomue ckaddonn. HexaHoHMuHCKkHe (YHKIMM SIPBIIIKA.
[Tlepudepuueckuit  xpomocoMubii Marepuan (IIXM) — sagpelmko BO  BpeMst MHUTO3a
(camocTOSITENILHO).

NudopmManuoHHO-CXeMAaTHYECKUI MaTepUall

1. DaexkrTpoHHass MUKPO(OTOrpaMma yIbTpacTPyKTYPHOH OpraHU3alMd MUTOXOHIPHIA.

2. Cxema TUIBI OPraHU3aMH XOHAPHOMA (MUTOXOHAPUAIBHBIA PETUKYIYM),
MEXMUTOXOHIpHaTbHBIE KOHTAKTHI (MMK).

3. Cxema riukonu3sa u 1ukina Kpebcea.

4. Cxema JoKanu3aiy Bo BHyTpeHHEH MeMOpaHe MUTOXOHAPUI KOMILJIEKCOB
nbixarenbHoi nenu 1 AT®-cunTeTassl (rpruOOBUIHOE TEJIO MM OKCHCOMA).

5. Cxema pabOTHI KOMIIJIEKCOB JbIXaTEIbHOM IIETIH.

6. Cxema reHepanuy NPOTOHHOTO NMOTEHIMAJA 110 MEXaHU3MY neTiu (MuTuenn) u
IPOTOHHOTO HAacoca.

7. Cxema ynbTpacTPyKTYpBHI sipa KIETKH.

8. Cxema ypoBHeW KOMITAKTH3AIIMX XPOMAaTHHA B S/Ipe.

9. Cxema pacrnionoxxenus ructona Hy npu popmupoBanuu cynepouaa.

10. Cxema cTpoeHUS SIIEPHO-TIOPOBOTO KOMILIEKCA.

11. Cxema opranu3aiyu sapbIIIKa.

12. Tucronoruyeckuii mnpenapar. MHUTOXOHIPUU (XOHAPUOCOMBI, XOHAPHUOM) B
SMUTENHATBHBIX KJIETKAaX KHUIIEYHHKa ackapuabl. Okpacka: mo AnbTMmany. Mcmonb3ys maioe
YBEJIMYEHHUE MHUKPOCKOIA, HEOOXOJUMO HAWTH 6a3anbHbili KOHEI] KJIETOK KHUIIEYHOTO SIUTENHS,
IpaHUYAIIUNA C COCJUHUTENBHOM TKAaHBIO, U ANUKAIbHGIL KOHEI, HalpaBJIEHHBIH K IMPOCBETY



KuIIeuyHruka. Ha anmvkanpbHOM KOHIE BHIHA TOJICTast Kymukyaa. bavnxe k 60a3aabHOMY KOHITY JICKUT
OBAJIbHOE 50po. [IpeuMyIecCTBEHHO B alMKAIBHON YacTH KIETOK MOXKHO YBHIIETh MUMOXOHOPULU,
OKpalllecHHble B 4YepHbId 1BET. OHM WMEIOT BHJ KOPOTKHUX HM3BUTHIX HHUTEH WIM najnodek. B
SIIUTCIINAJIIBHBIX KJICTKax KHUIIICYHUKA OHHN IIOCTAaBJISAKOT aHeprmo, 3aKJIIO‘IeHHy10 B
Makpodprudeckux cBs3sax AT®, nis ocyiiecTBiaeHUS (QYHKIIMN BCAChIBAaHUS.

7. IlepeyeHb OCHOBHOM M JIONOJTHUTEIbHOM YueOHOI TuTepaTypbl, UHTEpHET-pecypcoB,
HEe00XO0AUMBIX /IJISl OCBOCHUSI JUCIHUNINHBI

OcHoBHas1 JInTepaTypa

1. CrBomunckas, H. C. Luronorus : yueonuk / H.C. CtBonuHckas. - Mocksa : [Ipomereid,
2012. - 238 c¢. : wn - bubmmorp.: c. 236-237. - ISBN 978-5-7042-2354-2. URL.:
http://biblioclub.ru/index.php?page=book&id=437359

2. 3aBasieeBa, C. llurosorus u ructosorus : yaeonoe nocooue / C. 3aBaneena. - OpeHOypr :
OrI'Y, 2012. - 216 c. URL: http://biblioclub.ru/index.php?page=book&id=259350

3. Pomanosa, E. b. [lutonorus : yuebnoe nocodue / E. b. PomanoBa. — Huxuuit HoBropon

: HHT'Y um. H. U. Jlo6aueBckoro, 2019. — 115 ¢. — Tekcr : anekTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/144605

JonosHUTeILHAS JUTEPaTypa

1. l'ucronorus, uuronorus u 3mMOpuosorus : yauedHoe nocodue / T. M. Ctynenukuna, T. A.
Boimersxanuna, T. U. Octposckas, U. A. Crenbmax ; nog pea. T. M. Ctynenukunoit. — Mocksa :
NH®PA-M, 2020. — 574 c. — (Bricmiee oopa3oBanue: bakanaBpuar). - ISBN 978-5-16-006767-4.
- Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1117787

2. Abpamos, C. H. [Ipaktukym no uurosoruu : yaeOHoe nocodue / C. H. Abpamos, C. B.
Jlrobuna. — Ya : BI'TITY umenu M. Axmymiel, 2017. — 115 ¢. — Texkcer : anekTpoHHsbIit // JIans :
3NEeKTpOHHO-OnbMoTeunas cucrema. — URL: https://e.lanbook.com/book/96816

3. Kaprmieena, E. A. [{utonorus [Tekcr] : yaedbnoe nocodue / ®I'BOY BITO "Vl TIV um. U.
H. YVapsuoBa". - Yaegaosck : ®I'6OY BIIO "VYal'llV um. U. H. Vuesaaosa", 2012. - 136 c. : um. -
Crcoxk JUT.: 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 — pecypcsbl

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

Caiit mopdostoros www.alexmorph.narod.ru.
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