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1 IIEJIb Y 3AJIAUM OCBOEHUS JTUCIUILIUHBI

Lenpto mucummiviabel «BHOXMMHS KIIETKA» SIBISETCS (DOPMUPOBAHHE Y
oOy4Jaroumxcs 3HAHUH O CTPOECHWM W CBONCTBAX XUMHYECKUX COCIUHEHUH,
BXO/IIIMX B COCTaB >KMBOM MaTepuy, UX B3aUMHBIX MPEBPALLCHUAX, O 3HAYCHUH
OMOXMMHYECKHX MPOLECCOB € UX YYACTUEM JUIs MOHUMAHUS (PU3HKO-XUMUYECKUX
OCHOB KM3HH, MOJIEKYJIIPHBIX MEXAHU3MOB HACIEACTBEHHOCTH, CPOPMUPOBATH Y
o0yvaromuxcs TOHUMAHUS €AMHCTBA META0OJIMYECKHAX MPOLECCOB B OPraHU3MeE U
WX PETYIISLAA HA MOJIEKYJIIPHOM, KIIETOYHOM U OPraHU3MEHHOM YPOBHSIX.

3amavyamMy OCBOEHUS TUCUUTUIMHBI SIBJISIFOTCS

1) M3y4nTh CTPOECHUE BHYTPUKIIETOUHBIX CTPYKTYD;

2) BBISICHUTh MPUHLMIBL, JEKANIME B OCHOBE B3AMMOACHCTBHSI OPraHOMIOB
KJIETKH MEXKTy COOOI;

3) uWccnenoBarbk CTPYKTYPY, CBOMCTB M (PYHKIMI OCHOBHBIX XMMHYECKHAX
KOMIIOHEHTOB OJTHO- ¥ IBYMEMOPAHHBIX OPraHOUIOB KIICTKH,

4) BBISICHUTH MPUHLMIBI PETYISALIUN (YHKIIMOHUPOBAHUSI OPraHOUIOB;

5) NO3HAKOMHUTBCS € OCOOEHHOCTSIMU CTPOEHUS W (DYHKIMOHUPOBAHUS
MEMOpaH Pa3IMYHBIX OPraHOMIOB KJIETOK KUBOTHBIX U PACTEHUIA;

6) BBIICHUTH OCOOCHHOCTM CTPOCHMST W (QYHKIMI HeMeMOpaHHBIX
KOMIAPTMEHTOB 3YKaPUOTUYECKUX KIIETOK;

7) O3HAKOMUTBHCS C OCHOBHBIMH METOJAMH BBIACICHHUS W WCCIICIOBAHHS
OPraHOMIOB KIIETKH,

8) M3yunTh OMOXMMHMYECKHE  MPOLECCHI, JIEKAUIME B  OCHOBE
(PYHKLIMOHUPOBAHUS KJIETOUYHBIX KOMIIAPTMEHTOB;

9) BBIACHUTH 3aKOHOMEPHOCTH TMATOJIOTMM KJIETOK M TKaHEH, B OCHOBE
KOTOPBIX JIEXKAT U3MEHEHHUSI OTACIbHBIX OPraHOUI0B KJIETOK;

10) chopmupoBare Ha OCHOBE TMOJYYCHHBIX 3HAHWH, YMEHHUHA W HABBIKOB
AKCUOJIOTHYECKOE OTHOLICHHE K JKU3HH,

11) cdopmupoBaTe TOpPEACTaBICHHS O NPUHOUNAX  CTPYKTYPHOH
OpPraHM3alliAd HYKJIEMHOBBIX KHCJIOT, MOJEKYJISIPHBIX MEXaHU3Max CHHTE3a
HYKJICMHOBBIX KACIOT M OCJIKOBBIX MOJIEKYJT B KJIETKAX MPOKAPHOT U 3YKAPHOT.

2 MECTO YYEBHOH JUCIUILIMHBI B CTPYKTYPE OIIOII BO

JuciumuinHa «buoxuMus KJIETKW», Koa mno yueOHomy muany b1.0.21
OTHOCUTCS K 00s13arenbHO# yacTh biioka 1 «JIuciumivHby, TpeayCMOTPEHHOMY
y4eOHbIM TUIAaHOM OakajaBpuara MO HampaBiaeHuto mnoarotopku 06.03.01
«buonorusy. lucuuruimaa u3yvyaeTcs Ha 2 Kypee B 4 CeMeCTpe.

3. KOMIIETEHIIUN OBYYAIOUETOCA, ®OPMUPYEMbLIE B
PE3YJIBTATE OCBOEHUA YUEBHOI JANCHUTTIIMHBI /
OXKUNIAEMBIE PE3YJBbTATBI OBYYEHHA 110 3ABEPHIEHUU
OCBOEHUSA ITPOI'PAMMBI INCHUTIJINHBI

[Tpomecc wm3ydyeHHMs JWCUMIUIAHBI  HAMpaBleH Ha  (opMHUpOBaHHE
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cnenytomux komnereHud (B cootBeTcTBUU ¢ ®I'OC BO u TpeOoBaHUSIMH K
pesynbraram ocBoenus OITOI):

Kapra popmupoBanusi KOMOETEHIMI 110 TACHUTIIIMHE
Kox n nHanmenoBanme Koa n HanmeHOBaHNE HHAMKATOPA IlepeueHs TaHUPYEMBIX
KOMIICTCHIIUN JOCTHXKCHUA KOMIICTCHIIUN PC3yabTaTOB O6y‘ICHI/IH 110
JUCIUTLINHE

OIIK-2 Cnocoben | M/-1 3HaeT OCHOBHBIE CUCTEMBI | 3HaAET OCHOBHbBIE CHUCTEMBI
NPUMEHSTh  NPUHLUIBI | JKU3HEOOECTIeUeHHSI U | )ku3HEeoOecneueHus u
CTPYKTYpHO- rOMEOCTaTUYEeCKOW  peryJisiLiuyd | TOMEOCTaTUYeCKOH  peryJsiiuu
(byHKUNOHATBHON JKA3HEHHBIX byHKIMI y | ’KH3HEHHBIX (PYHKIUH Y pacTeHUi
OpraHu3aLui, pacTeHMd W y OKUBOTHBIX, | U Y  JKUBOTHBIX,  CIOCOOBI
HCIOJIb30BaTh CHOCOOBI BOCIIPUATHS, XPAHEHHs! | BOCIIPUATHS, XpaHeHUsI u
¢dusnonoruyuecKue, U nepemayd  uHpOpMaUUH, | mepenadu uH(popMaLuy,
LUTOJIOTHYECKHE, OpPUEHTUPYETCsI B COBPEMEHHBIX | OPUEHTUPYETCS B COBPEMEHHBIX
OnoxXuMHUUIECKHe, METOAUYECKUX MOAXOAax, | METOIUYECKUX MOIX0/ax,
Onodusnueckre METOAbl | KOHIEMIUSIX W IpodjeMax | KOHLEIIHSIX u npobuemax
aHanmM3a ISl OLEHKU U | (PU3UOJIOTHH, urosioruy, | pusmonorumy, LIUTOJIOTUH,

KOPPEKLUU  COCTOSTHUS
JKUBBIX  OOBEKTOB U
MOHHUTOPHHTA CPENbl HX
obuTaHuA

onoxumun, OMOQU3NKHY;

onoxumun, ONoh3UKHY;
YmeeT NpUMEHATb METOAUYECKUN
ONMBIT B pEUIEHUH MpodbiemM B

obnacru ¢dusnonorum,
LHTOJIOTHHY, OuoxuMun u
onodusuky,;

Baageer meronaMu u noaxonamu
B peleHud mnpobiem B obiactu

LUTOJIOTHH, OHOXHUMUH "
Onop 3Ky,
na-3 Bnaneer ONBITOM | 3HAET METOABI OLIEHKH COCTOSTHUS
MPUMEHEHUS JKUBBIX OOBEKTOB,
SKCMEPUMEHTAIBHBIX ~ METOAOB | YMeeT MPUMEHSTD
IUTSl OLICHKU COCTOSIHHSI JKUBBIX | SKCIIEPUMEHTAJIbHBIE METObI IJIs
0OBEKTOB OLICHKH COCTOSIHHSI JKUBBIX
00BEKTOB,
Bnageer OnbBITOM DNPUMEHEHUs
SKCMEPUMEHTATBHBIX METO/OB

JiA OLEHKHU COCTOAHHA JKHUBBIX
00OBEKTOB.

OIIK-3 Cnocoben
MPUMEHSITh 3HAHUE
OCHOB  3BOJIOLIMOHHOM
TEOPUH,  HCIIONB30BATh
COBpPEMEHHbBIE
MPEICTaBICHUS 0
CTPYKTYPHO-
(YHKIIMOHAJILHOM
OpTraHH3AIHH
TeHETHIECKOH
MPOrPaAMMBI JKUBBIX
OOBEKTOB M  METObI
MOJIEKYJIIPHON

OHOJIOTMH, TE€HETUKH U

H-2 VYmeer ucnojb30BaTh B

npodheCCUOHATTbHON

IeSTeNIbHOCTH COBpPEMEHHbIE
NPpEACTABIICHHUA O TMPOABICHHUN
HACJIeCTBEHHOCTH U
HU3MCHYUBOCTU Ha BCEX YPOBHAX
OopraHHu3alv JKHUBOTO,
HCIIOJIB30BATh B
npodheCCUOHATTbHON

ACATCIIbHOCTU NPCACTABICHUA O
reHETHYECKUX OCHOBaX
HBOJIFOLIMOHHBIX MPOLIECCOB,
I'CHOMHKEC, MPOTCOMUKE,

FCHCTUKEC PA3BUTHUA,

3HaeT OCHOBHI HaCJCACTBCHHOCTHU

u U3MEHYHUBOCTU JKHBOTO
OpTraHHU3Ma,

Ymeer HCTIOJIb30BATh B
npoheCCUOHATTLHOM
JeSITeIbHOCTH COBpPEMEHHbIE
MPEICTABICHUST O MPOSBJICHUU
HACJIEICTBEHHOCTH u
W3MEHYMBOCTU Ha BCEX YPOBHSIX
OpTraHHU3aIuU JKHBOTO;
UCTIOJIb30BATh B
npoheCCUOHATTLHOM

ACATCIIBHOCTH TMPEACTABIICHUSA O
I'CHCTHYCCKUX OCHOBAx
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OWOJIOTHH Pa3BUTHS AJISI

UCCIIeIOBAHMS
MEXaHU3MOB OHTOI'€HE3a
u ¢unorenesa B
npodheCCUOHATTbHON
IeSATEIbHOCTH.

JBOJIFOLMOHHBIX MPOLIECCOB,
TeHOMUKE, TIPOTEOMUKE, T€HETHKE
pa3BUTHS,
Baageer 3HAHHUSIMHU 0
FEHETUYECKUX OCHOBaX
JBOJTFOLMOHHBIX MPOLIECCOB,
TeHOMUKE, TIPOTEOMUKE, T€HETHKE
pa3BUTHS,
HNJ/I-4 3Haer ocHOBBI Ouojoruu | 3HaeT OCHOBBI Ouonoruu
Pa3MHOKEHUS U | Pa3MHOKEHUS u

WHAWBUAYAJIIBHOT'O PA3BUTHA,

HWHAWBUAYAJIBHOI'O Pa3BUTHA,
B.]'la)_]eeT 3HAHUAMH B KJIICTOUHBIX

MeXaHU3Max Pa3MHOXKEHUSI:
MHTO3a, Melo3a u
OTUIOAOTOBPEHUS,

Ymeer MMOJIB30BaTHCS
aJIrOpUTMaMHu B MEXaHUKE
WHIUBUY AJIBHOTO pa3BUTHs

JKMBOI'0 OpraHu3mMa.

NUA-S VYmeer wucnonp3oBarth B
npodheCCHOHATTbHON

JeSITeIbHOCTH COBpEMEHHbBIC
MPEICTABICHUS O MEXaHH3Max
pocra, mMopgorenese u
nuTonud epeHIraniy, 0
MPUYMHAX AHOMAJTUH Pa3BUTHSI,

3HaeT OCHOBBI MPOLECCOB POCTA
" Pa3BUTHUSA KUBBIX OPraHU3MOB,

Ymeer HCTIOJIb30BATh B
npoheCCUOHATTLHOM

JeSITeIbHOCTH COBpPEMEHHbBIE
MPEICTaBICHUS O MeXaHU3Max
pocra, MopdoreHese u
uToaud G epeHIHaLINH, 0

MPUYMHAX AHOMAJIUN Pa3BUTHS,
Baageer 3HaHussMu B 00JiacTH
KIICTOYHBIX HpOLIeCCOB




4 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

4.1 OObeM AMCUHUIIIVHBI U BUABI YY4eOHOM paboThI
OO6mias TpyI0EMKOCTh AUCIHUIUIMHBI COCTABISET O 3au€THBIX €auHul, 216

qacoB.

JJIS O9HOI (pOpMBI 00yYeHUSA

TpynoemkocTb Cemectp
Bun yuc6uoi paGoTs: JOUCLIUTLINHBI (xon-BO HeneNb
Bcero Ob6wem B cemecTpe)
4acoB KOHTaKTHOM (18)
paboThI
AyauTOpHAasi KOHTAKTHAas paboTa 90 90 90
(BCeTo)
Jlekmmu 36 36 36
JlaGopaTopHbie pabOTHI 36 36 36
B m.u. 6 hopme
B TOM Npaxkmu4eckot
quCIe: HOO20MOBKU
IIpakTHueckue 3aHATUA 18 18 18
B m.u. 6 hopme
npakmu4ecko
HOO20MOBKU
CamocTtosiTesibHasi paboTa CTyJAeHTA 99 - 99
(BCero), B TOM 4McCIE:
HN3ydeHune neKIUOHHOTO 32 - 32
Marepuana
H3yueHne BONPOCOB, 24 - 24
BBIHOCUMBIX Ha
CaMOCTOATENIBHOE
W3y4YEHHE
CPC » 18 8
IToaroroska k JII13 -
B cemMecTpe [ToaroroBka k 12 - 12
MPaKTHYECKUM
3AHATUAM
CamocToATenpHas 13 - 13
pabora
(MHIUBUIYATBHOE
3aJTaHUE)
CPC 27 2,35 27
OK3ameH
B CECCHIO
Bua npomeskyTo4HOM aTTeCcTALIMHU IK3aMeH 2,35 IK3aMeH




(3Kk3amMeH)
OO0was TpyaoeMKoCTb, yac. 216 92,35 216
OO0wasi TpyaA0eMKOCTb, 3a4eTHbIE 6 2,56 6
(11700500031
4.2 TeMaTUYECKAN TUTAH JICKIUOHHBIX 3aHIATHH.
JJIS O9HOI (popMBI 00YyUeHUSA
Ne Tpyno-
i TeMbl IEKITMOHHBIX 3aHATHHU €MKOCTb,
q
1 BBenenre OHOXHUMHIO KIIETKH. 2
2 OCHOBHBIE KITACCHI OMOMOJIEKYJT 4
3 Oco0eHHOCTH CTPOEHHUS KITIETOK 4
4 | CTpyKTypa U poJib LIUTO30JIA 4
4 OcobennocTH OpraHM3aluMH U (YHKIMOHUPOBAHUS sapa. SnepHo- 4
OUTOMIA3MATHICCKHUHU ITYTh
5 | IImazmaTuueckas memOpaHa: cTpoeHue, PyHKIMH 4
6 MemOpaHHbBIE KOMITOHEHTBI KIIETOK 4
7 | MemOpanHble Oelku 2
8 | HememOpaHHBIE CTPYKTYPHI KIETOK 4
9 [urockenet 4
Bcero: 36
4.3 Temarnueckuii TaH J1a00OPaTOPHBIX 3aHATUI
JJIs1 04HO# (hopmbl 00yUeHUsI
Ne Tembl 1a00PATOPHBIX 3aHATHI Tpynoém
IL/T. KOCTb, 4
1 Oco0OEHHOCTH CTPOCHUSI HEKOTOPBIX OMOMOJIEKYJI, UX CBOMCTBA 2
1 (DyHKIMH
2 (OCHOBHBIE KJIACCHI OMOMOJIEKYJT 4
3 broxuMus rmMKoJmM3a KIeTKU 2
4 CHHTE3 )KUPHBIX KUCIIOT B KIIETKE 2
5 MeTa00si3M NyPUHOBBIX U TUPUMUMHOBBIX HYKJICOTUIOB 4
6 KaTtaboamn3M aMHUHOKHUCIIOT KIETKH 2
7 OOMEH aMMHUaKa: PeAKIUK, JIOKAJIU3allksl, 3HAYCHUE 2
8 MeTalo0JIu3M TJIMKOreHa M XOJIECTEPOIIa KIIETKH 2
9 CuHTe3 OENTKOB KIIETKH 4
10 | Metabosm3m x)upoB U GocHoannuioB 2




11 | buoxumus MmeMOpaHHBIX OCITKOB KIETKH 2

12 | bBuoxumus TU30C0M KIETKH 2

13 broXuMus MUTOXOHAPUNA KIIETKU 2

14 buoxumus snpa KIeTku 2

15 buoxumug miactun KiIeTKu 2

Hroro 36
4.4 TemaTnyeCKU M1aH NPAKTUYECCKUX 3aHATUN
JJIs1 04HO# (popmbl 00yUeHUsI
Ne TeMbl MPAKTUYECKUX (CEMUHAPCKUX ) PadoT Tpynoém
IL/I. KOCTb, 4

1 buoreHes npupoaHbIX BEUIECTB KIECTKU 2

2 Ocobennoctu OpraHu3anuu 17} OMOXMMHUYECKOTO 4
()YHKIIMOHUPOBAHUS OPTaHOUOB KIIETKH

3 Broxumudeckast opranusanust [UTO3071s1 2

4 MeKKIETOYHBIE WH(OPMaLMOHHBIE B3aUMOEHCTBUSA 2
TUIA3MATHYECKOH MEMOpaHbI

5 buorene3 MmeMOpaHHBIX KOMIIOHEHTOB KJIETOK 2

6 PubocoMHblii cuHTE3 OeNKka 2

7 | buoxuMuueckas ~ OpraHu3auus  aKTUHOBBIX  (PUITAMEHTOB 2
KJIETOYHOT'O0 KOPTEKCa

8 Perynsumss mMerabonu3mMa HM  B3aMMOOTHOLICHWH  OPraHel 2
SYKAPHOTHYECKHUX KJIETOK

Hroro 18




4.5 CamocrosTenbHas padoTa

AJIs1 04HOI (popMBbl 00YYeHUsI

Howep Bun camocrosaTenpHOM HasBanue Obpew,
pasicna paGoTHI (conepxanue pabOTHI) aKaj.
(TeMbl) qackl
OcMbIcTeHHE u 3aKPETICHUE
TEOPETUYECKOTO Marepuana B
IloaroTroBka k JJEKIUAM 32
COOTBETCTBHH c COJIEpKAHUEM
JIEKIIMOHHBIX 3aHATHH
CamMocToATENbHOE W3Yy4YECHHE
OCHOBHOM " JIOTIOJTHUTEJIHHO M
CamocTOosITENbHOE JUTEPATYPHI, TIOUCK H coop
W3YYCHHE TEOPETHUYECKOTO | HHpOpMAIMA 10  JUCIUIUIHHE B 24
Marepuana MEPUOTUIECKUX MEeYaTHBIX H
WHTEPHET-U3IaHUSIX, Ha
ourmanbHRIX calTax
ITonrotoBka K | U3yyeHHne JEKIHOHHOTO MaTepuana, 13
7a00PATOPHBIM 3aHATHIM BBITIOJIHEHHE JTOMAIIHETO 3aaHHUSA
ITogroroska K | U3ydyeHHe NEeKIMOHHOrO MaTepHuala,
MPAKTUYECKUM  3aHATHUSAM | BBIIOJIHEHUE JOMAIIHETO 3aJaHUA 12
(CeMHHAPCKOTO THTIA)
CamocrostenpHas padora | BemonHenue WHIUBUAYAJTbHOTO
(MHIUBUIYATBHOE 3aMaHUs 13
3a/IaHuUE)
I[TonrotoBka  k  caade | [loBropeHue U 3aKPEIJIEHUE 27
K3aMEHA HW3y4YEHHOT0 MaTeprana
Hroro 126
5 METOANYECKHUE PEKOMEH/JIAIINN 11O N3YUEHUIO

JUCHUATLINHBI

5.1 PexkoMeHAauM 10 UCIIOJIB30BAHHUIO MATEPHAJIOB padoyeii NporpaMmmbl
Kypc Onoxumum KIETKH MpeAHA3HAYEH I NMPENOJABaHUsl 00yYarOIUMCs

O4YHOM (popMBI 0OYUEHHUS MO HAMPABICHHUIO MOATOTOBKM « BUOIOTUs» B COCTOUT U3

JIEKIMOHHBIX, JJAOOPATOPHBIX M MPAKTUYECKUX 3aHITHM.




[To conepkaHut0 AWCLMIIMHA SBISETCS JOCTATOYHO CIIOKHOM  AJist
W3YUYCHUS, MOCKOJIBKY €€ OCHOBHBIC NEPBHYHBIC 3HAHUS BBIPAKEHBI B OCHOBAX
o0uieit OMoOXUMUM U OMOXUMHYECKUM PeakiusM. B CBsi3u ¢ yeM, B HaJajie Kypca
HEOOXOQUMO  YAENATh BHUMAHUE HEKOTOPHIM  pa3ieiaM  JUCLMILIAHBL,
OMOXMMHYECKHAM ITPOLECCAM HA KJIIETOYHOM K MOJIEKYJISIPHOM YPOBHSIX.

Jlng  3aKkpersieHuss — TEOPETMYECKOr0  Marepuaia  MCHOJb3YIOTCS
NPAKTUYECKUAE 3aHATUS U 1a00paTOpHbIC pabOTHI.

Bce Buapl 3aHATMII 1O AWCHMIIMHE OPOBOAATCS B COOTBETCTBHH C
TpeOoBaHUsAIMU MoN0KeHUH, neicTByommx B ®I'5OY BO Camapckuii 'AY.

Hamucanne koHCHEKTa JICKIMA MPOM3BOAMTCS KPAarKO, CXEMAaTH4HO,
NOCTIEA0BATENBHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHUS, BBIBOBI, (POPMYIHPOBKH,
0000UIEHHS, TTIOMEYaTh BAKHBIE MBICIIH, BBIACIATH KIIOUYEBBIC CIIOBA, TCPMUHBI.
[TpoBepka TEPMUHOB, TMOHATHA C TIOMOIIBK SHIUKIIONECIUNA, CJIOBAPEH,
CIPABOYHHUKOB C BBIMUCBIBAHWEM TOJKOBaHWI B TeTpaab. OO03HAYaTh BOMPOCHI,
TEPMHHBI, MAaTEPUAN, KOTOPBIE BBI3BIBAIOT TPYIHOCTH, MOMBITATHCS HAWTU OTBET B
peKOoMeHayeMol yreparype. Eciin o0ydaromeMycsi CaMOCTOSTENIbHO HE YAACTCS
pazoOparbcs B MaTepuaiie, HEOOXOauMO C(HOpMYyIUpOBaTh BOMPOC W 3a7aTh
NPENoaBaTe/li0 Ha KOHCYJbTalMu, Ha jaboparopHoil padote. JIEKIMOHHBIC
3aHATHAS TMPOBOJATCS C MPUMEHEHHWEM MYJIBTUMEIMHHOrO o0opynoBaHusi. B
IPOLECCE M3JIOKEHUSI MaTEprAaia Ha CIIaiIaX B KPACOYHOW M JOCTYMHOM (opme
OPUBOJATCS MPUMEPbl MPUMEHEHUSI HA MPAKTUKE PacCMaTPUBACMBIX BOMPOCOB.
OTOT MaTeprajl HOCUT MCKIIFOUUTENBHO WITKOCTPATUBHBIN XapakTep U HA B KOEM
cllydac He JOJKEH MOJMEHSATH KOHCIEKT, KOTOPBIA OOYYarOLIMIICS BBINOJHSET
CaMOCTOSITENBHO.

[lepen mabopaTOpHBIM M MPAKTUYECKUM 3aHITHEM MO HOBOH TeMe
PEKOMEHYETCS O3HAKOMUTBCS C TEOPETUUECKAM MATEPHAIOM KOHCIIEKTA JICKLIWN,
METOJUYECKUMH TOCOOUSIMHU, COACPKAIUMMUA MPUMEPHI BBITOJHEHUS THITOBBIX
3ananuil. [IpakTHueckne 3aHsITHS NPENOAABATEIb HAYMHACT C KPaTKoro o03opa
TEOPETUYECCKOM YacTH, 3a KOTOPbIM CIIEAYET TMO0Ka3 PELMIEHUS KOHKPETHOTO
npuMepa.

BeinmonHeHue 1a00opaToOpHBIX M MPAKTHYECKUX 3aHATUI MPOM3BOJUTCS IO
METOJMYECKUM  YKA3aHUSIM, NPEICTABICHHBIM B CHOUCKE JOMOIHUTEIBHON
JUTEPATYpPhl JAHHOH paboyeii MpOrpamMMmBbl.

CamocrosTenbHas padoTa MO0 TEOPETHUECKOMY KypPCy BKIKOYAET PadoTy ¢
NEPUOAMYECKON MEeYaThio, padoTy ¢ KOHCIEKTaMM JIEKIUA; padoTy Haa y4EOHBIM
MarepuanoM (Y4eOHHMK, CTATbW, AOMOJIHWUTENBHAS JIUTEPATypa, B TOM YHUCIE C
MaTepraiamMu, MOJyYEHHBIMU 10 CeTH MHTEPHET); KOHCTIEKTHPOBAHUE TEKCTOB,

Pabota CTyaeHTOB HAy4yHOrO XapakTepa, CBsA3aHHAs C MPOBEACHUEM
WCCJICIOBAHMI, SKCIIEPUMEHTOB B LEISIX PACHIMPEHUS UMEIOIIUXCS W TOTYUYEHUS
HOBBIX 3HAHWM, MPOBEPKH HAYYHBIX TUIOTE3, YCTAHOBIICHHS 3aKOHOMEPHOCTEH,
OMOXMMHYECKHAX PEAKLIHN, TPOSBISIOIMXCI HA KJIETOYHOM YPOBHE OPraHU3alvu.
Ota 4acTh paboThl OCYUIECTBIISIETCS OOYUAOMIMMHUCS C LEJIBbI0 0O0JIEE NETATLHOTO
(YrIIyOJICHHOTO) M3Yy4YEeHMS MPOOJEMHBIX ACMEKTOB OTJAEIBHBIX TEM JUCIUIIINHBI.
B paboueii mnporpaMMe OPUBOIMTCS TNEPEYEHb TEM IS [OATOTOBKH
WHJVBUYAJbHBIX NOKIanoB. [To wWtoram mnpojaenaHHoi padboThl oOyHaromuecs
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TOTOBAT 3JCKTPOHHYKO MPE3CHTALMIO C W3J0KEHUEM OCHOBHBIX PE3YJIBTATOB
POBEIAEHHOTO TEOPETUYECKOTO (MMPaKTUYECKOTO) WCCJICTIOBAHMSL.
[IpenonaBaresieM  OpraHM3yeTCs ~ HayyHas WM  HAYYHO-IPAKTHYECKAS
KOH(EpPEeHIMs, TAC 3aC/IyIINBAOTCS MOATOTOBICHHBIE JOKIAAbI U 00CYKIAKTCS
pE3yJIbTAaThl PA0OTHI.

5.2. Tloke1aHUA K N3YYEHHIO OTAEJIbHBIX TEM Kypca

Jlnsa Goniee myOOKOro M3Y4YeHMs] IPEAMETA MPENOAaBaTellb MPEAOCTABISAET
oOyvaronumcsi MH(OpPMAIMI0O O BO3MOXKHOCTM HUCIOJIb30BaHUs UHTEpHET-
pPECYpPCoB MO pazfeiiaM AUCHUIIMHBL. Ha mepBoM BBOJHOM JIEKIIMOHHOM 3aHSITHH
OPH  PacCMOTPEHUM MCTOPUYECKMX CBEACHWUH MO M3YYEHUIO CTPYKTYPHOM
OpraHu3alyy KJIETKH W €€ XUMHYECKOr0 COCTaBa, 0OydaroleMycs HEOOXO0IuMO
YAEIUTh BHUMAHKE CICAYIOLIMM BOITPOCaM:

- pPOJIM OPTaHOMIOB B MPOLECCAX KUIHEACITETbHOCTH KIETKH;

- 3HAQHHMIO XapaKTepa TCUEHHs] OMOXUMUYECKUX PEAKIUNA HA MOJEKYJISPHOM
YPOBHE.

[Ipn HaMAUMKM AKAJAEMUYECKMX 3aJ0JDKEHHOCTEH MO  JIEKIMOHHBIM,
71a00paTOpPHBIM M MPAKTUYECKUM 3aHSATHSAM, CBSI3aHHBIX C KX MPOMYCKAMH
NPENoaABaTeNb BBIIACT 3aaHAE 00yYaOIIEMYCS MO MPOMYIICHHONH TEME 3aHATHS
Y Ha3HA4aeT BpeMsl OTPAdOTOK.

JUiss  KOHTpOJSL 3HAHWKA, OOyYaromuxcs MO JaHHOW JUCIMIUIAHE
NPOBOANTHCS OMEPATUBHBINA, PyOESKHBIN U TEKYIIHIA KOHTPOb.

OnepaTuBHBIA ~ KOHTPOJAb  OCYLIECTBIIIETCS ~ NYTEM  MPOBEACHUS
KOHTPOJIBHBIX pa0oT C 3JEMEHTAMHU TEM, MPEUIOKEHHBIX Uil CAMOCTOSATEIBHON
NOJArOTOBKM, a TaKKe YCTHBIA TMOPOC MO pe3yiapTaTaM MOATOTOBKH K
71a00paTOpPHBIM W MPAKTUYECKUM 3aHATHSIM. [Ipy mpoBEACHMHM ONEPaTHBHOIO
KOHTPOJISL KCMOJIb3YHOTCS KOHTPOJIBHBIE BOIPOCHI.

5.3. Pekomenaanmm no padore ¢ JuTeparypoii

[TpaBunbHBIE  MOAOOP Y4YEOHHMKOB PEKOMEHAYETCS MPENOJABATENEM,
YUTAOIIMM JICKIMOHHBIA Kypc. HeoOxoaumas nutepaTtypa MOXKET OBITh TaKKe
YKa3aHa B METOJIMYECKMX Pa3pabOTKax Mo JaHHOMY Kypcy.

[ToaroroBka Kk J1a0OPaTOPHBIM, MPAKTUUYECKUM 3aHATHSM BKITFOUAET paboTy
C y4cOHO-METOAMYECKOH JHATEparypoi, paboTy HaA y4YeOHbIM MAaTepUaAIOM
(y4eOHMK, HOPMATUBHBIE JOKYMEHTHI, JOMOJHUTENbHAS JIUTEPATypa, B TOM YHCIIE
C MaTepualaMH, IMOJYYCHHBIMH N0 Ce€TH MHTEPHET), MOWCK PEIICHUS Ha
paccMaTpuBacMbIe MO KYpPCy CHTYAlMOHHBIE 3aaud, MOUCK W (POPMUPOBAHKE
OOBSICHEHHSI MEXaHU3MOB Pa3BUTHs OMOXUMUYECKUX MPOLIECCOB B KJIETKE.

HM3yyas marepuan mo ydeOHHMKY, CIAEAYET MNEPEXOJUTh K CIEAYIOLIEMY
BOMPOCY TOJBKO TOCJE MPABUIBHOIO YSICHEHMs MPEABLAYIIECTO, OMHMCHIBAas Ha
Oymare BCE BBIKJIQJKW M BBIYHACICHUS (B TOM YHMCJE TE€, KOTOPbIE B YYEOHHKE
OIYILCHBI UK HA JIEKIMU JAAHbI ISl CAMOCTOSTETEHOTO BBIBOJIA).

Oco0oe BHUMaHKE CIEAyeT 0OPAaTUTh HA ONMPEACICHUE OCHOBHBIX MOHSITHIA
JUCLUTIINHBL. J[71s1 3TOro TpedyeTrcs mmMpoTa MBIIUIEHUS! B TOHUMAHWUU TPAHLUIIOB
B3AMMOJCHCTBHS  Pa3IMUHBIX  (PYHKIMOHAIBHBIX  CTPYKTYP  OONMY4YEHHOIO
opranm3ma. [lo 3TOW NpUYMHE MPU PACKPHITUM TOCTABIEHHBIX BOMPOCOB M
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Ne Bupg yucOnoit HauMeHoBaHue crieuaibHBIX * OCHAIEHHOCTD CIEUAIBHBIX
IL/IL padoTHI TMOMCIICHUM 1 MOMCIICHUH I MOMCIICHUM 1 MOMCINCHUH IS
CaMOCTOSTEIEHOH padoTh CaMOCTOATEIbHOH padoTHI
Jlaboparopubie | YueOHast  aymutopust — Juia | YueOHas meOenb,
padoThI [IPOBEIEHHUS 7Ta00paTOPHBIX | MyJIBTUMENUHHBIA TpoekTop, IIK,
3aHATHI, IPYNIOBBIX U | 3KpaH, yueOHbIe IJ1aKaThl,
) WUHAUBUAYaJIbHbIX CIPaBOYHBIE TOCOOUS
KOHCYJIbTaLUi, TEKyILero
KOHTPOJIA U MNPOMEXYTOYHOU
aTTecTaluu
Aynuropust Ne2227
ITomewmenue s | Yuebnas mebenb, KOMIBIOTEPHAs
CaMOCTOSITENIbHON paboThI | TEXHHUKA c BO3MOXXHOCTBIO
C 00yHaroIuXCst nonkaoueHuss k ceru "HurtepHer”
aMOCTOSITeNIbHas .
3 | padora (kommbroTepHBIN Kiace 2221, | m oOecmedyeHweM  OocTynma B
2238) 3JIEKTPOHHYIO  MH(OPMALIMOHHO-
oOydaromuxcst
00pa3oBaTeNbHYIO cpeny
yHUBEpCUTETA

8 ®OHJ OHEHOYHBLIX CPEJACTB /151 IPOBEJAEHWSI TEKYIIENA "1
HPOMEXYTOYHOU ATTECTALIUN

8.1 Buabl 1 GpoOpMBI KOHTPOJIS 1O AUCHHUIIHHE

KOoHTpO/Ib  ypOBHS  YCBOCHHBIX 3HAHWH, OCBOCHHBIX YMEHUH W
NPUOOPETEHHBIX HABBIKOB (BJIAJCHMIA) OCYLICCTBISICTCS B paMKax TEKYIIEro U
ITPOMEKYTOUHOTO KOHTPOJISL B COOTBETCTBUM € [TONOKEHMEM O TEKYILIEM KOHTPOJIE
¥ IPOMEXKYTOYHOM aTTecTalny 00yYarOmmXCs.

Tekyumii KOHTPOJIb OCBOCHHS KOMIIETEHIIMI MO JUCLUIUIMHE IPOBOJMUTCS
NpU  M3YYEHUM TEOPETUYECKOIO0 MATepuala, BBINNOJHCHWM 33JaHUH  Ha
71a00paTOPHBIX M NPAKTUYECKUX 3aHATHSX, BBIMTOJHEHUH WHIMBUAYAIBHOIO
3amanus. TeKymeMmMy KOHTPOJI NOMJIEKHAT MOCEIAEMOCTh O0YyYArOIIMMHUCS
ayJIMTOPHBIX 3aHATHI 1 pa0oTa HA 3aHATHSX.

Hroropoit OLICHKOM OCBOCHMUS JUCLUIUTUHAPHBIX KOMIETCHIUNA
(pe3ysibTaToB OOYUYEHUS N0 JUCLMIUIMHE SBJISIETCS MPOMEKYTOUYHAS arTecTalus B
(opme 3a4eTa C BBICTABICHHEM OLICHKH, MPOBOJMMOrO C YYETOM PE3YJIbTATOB
TEKYLIETO KOHTPOJIS.

8.2 TumnoBble KOHTPOJIbHbIE 3aJaHHUS WJIH HHbIE
HeoOX0oAuMbIe /I OLEHKH Pe3yJbTaTOB OCBOCHHS
NPOrpaMMsbl B paMKax y4eOHOH JMCUMIIINHBI

MaTepuaJbl,
o0pa3oBaTe/IbHOI

TemaTuka 10K/JI210B HA HAYYHYI KOH(EPEHIIHIO 0 TUCHUIJINHE
1. I'eH 1 XpOMOCOMHAs TEOPHUsI HACIEACTBEHHOCTH.

2. Mctopust [UTOJIOTHH.

3. OCHOBHBIE TOJIOKEHUSI KIIETOYHOM TEOPHH.

4. MeToapl HATOJIOTHYECKUX UCCIICIOBAHMIA.

5. OCHOBHBIC YaCTH KJICTKH.
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6. [TOBEpXHOCTHBIN KOMIUIEKC KIIETKH.

7. LluTomiasmMa v €€ CTPYKTYPHBIE KOMITOHEHTHI.
8. HememOpaHHBIE OpPraHOUABI KIETKH.

9. OnHOMEMOpaHHBIE OPraHOUBI KIIETKH.

10. JIByMeMOpaHHbIE OPraHOUIbI KIICTKH.
11.5npo xneTku.

12. XpoMOCOMBI, X CTPOEHUE U (PYHKIHH.

13. OCOGEHHOCTH KJIETOK TPOKAPHOT.

14. TIponucx0KaAeHUE S3YKAPHOT.

15. DBomtouus KIETKH.

16. KineTo4HbIi ypOBEHb OPraHU3aLHH KU3HH.

Kputepun 1 mikana OLeHUBaHKS JOKIIAI0B KOH(EPEHIINA

OLICHKA «3AYMEHO0» BbICTABISIETCS, €CITA 00YYarOLIMIACS:

- TIOATOTOBWII MO TEME KPAarKWil KOHCIIEKT II0 3aJaHHOW TEME, OTPaKArOILMA
OCHOBHBIE TTOJIOKEHHS PACCMATPUBAEMOIO BOIIPOCA,

- TOATOTOBWJI TIPE3CHTALMIO W BBICTYIIMJI HA CTYACHYECKOW HAYYHOM
KOH(DEPEHIWH,

OLICHKA «He 3aUMEHO0» BBICTABIISETCS €CIT 00y YarOLIMIACS:

- HE MOATOTOBWI KPATKWM KOHCIIEKT WM B HEM HE PACKPBITO OCHOBHOE
COICKAaHNE Marepuana o 3aJaHHOM TeME M HE CHENaH JO0K/Ia Ha CTYICHYECKON
HAy4HOU KOH()EPEHIIUM.

OueHo4HbIE CPpeACTBA AJS POBEJACHUSI IPOMEKYTOYHOM aTTeCTAaluH
[IpomexxyTO4YHass —arrecraumss 1O WTOraM  OCBOCHUS  JMCLUILIMHBI
OCYILECTBIISICTCS B BUJIE 3a4€Ta 110 OWJIETAM C BBICTABIICHUEM OLIEHKH.

Ilepeyens BONpocoB IS NOATOTOBKH K 3K3aMEHY:

1. Pa3BuTMEe HAyYHOrO0 HANPABJICHUS, MOHATHE OWOJOTUYECKOW XHMHHU
KJIETKH, 11EJTb, 30a4H.

2. IloHsTHE KIIETKHA, UCTOPHSI OTKPBITUS KJIETKH, BKJIAJ YUYEHBIX.

3. Hcropus co3maHusi KIETOYHOW Teopud. OCHOBHBIC —TOJIOKCHHS
COBPEMEHHON KIIETOYHOH TEOPUH.

4. CTpyKTYpHO-(DYHKIIMOHATIbHAS OPTaHU3ALHS 3YKAPHOTHUYECCKON KIIETKH.

5. JKM3HEHHBIN [UKIT KJIETKU.

6. Teopun camO3apOXKACHUS U3 HEKUBOW MPUPOoabl. CaM03apOKICHUE JKA3HU
ectecTBeHHbIM o0pazoMm (1o XVII-XVIII Beko). ['eHoOn0o3 u rosoOHo3.
Camo3apo>kaeHuE C MOMOIIBIO TYXOBHOTO Havyasa.

7. XapakTepucTHKa TEOPWH: MAHCIECPMHH, CTALMOHAPHOTO COCTOSHUSA,
abuorenesa win OMON033a, BO3HUKHOBEHUE 3emin 1o Teopuu [lImura u [lrepma,
mup PHK kak mnpeamecTBeHHUK COBPEMEHHOW >ku3HM, Teopus OnapuHa —
XonaenHa.

8. Dpomronus KM3HU Ha 3emyie. OakTepuanbHbIA (DOTOCHHTE3, THUIOTE3A
cUMOHOreHe3a.
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9. buoxumMusi OCHOBHBIX CTPYKTYPHBIX KOMIIOHECHTOB SIpa: SICPHBIC MOPHI,
SIPBILIKO, SiAEPHAst 000JI0YKa U 1P

9. Xapaktepucthka OCJIKOB KJIETKH, CTPOCHHWE, NEPBUYHAS, BTOpUYHAS,
TPETUYHAS U YETBEPTUYHAS CTPYKTYPHI.

10. T'noOynspueie, (uOpwiisspHbie W MeMOpaHHble Ocnku. [loHsTHE
JeHaTypanuu Oenka, ooparuMasi 1 HeoOparuMas ICHaTy paiusi.

11. Cunres Oenka B kiieTke. OyHKIMU OCITKOB.

12. ®depMeHTBHl OCNIKOB, MPOCTHIE W CJIOXKHBIE, KOPAKTOPbl (PEPMEHTOB.
Knaccupukanus GpepMeEHTOB MO THITY KaTATU3HPYEMBIX PEAKIIUI.

13. XapakrepucTuka YriaeBOAOB, Kiaccu(pUKalMs, MTPOCTBIE M CIOKHBIC
YIJIEBOIBI.

14. ®yHKIMY YIIIEBOJAOB. YTIIEBOAHBII OOMEH.

15. XapakTepucTMka JMOUAOB, KIACCU(PUKAUMS TMPOCTBIX M  CIIOKHBIX
IMNHUI0B. XUMHYECKHANA COCTAB JIMIUIOB.

16. IlpeoOpa3oBaHue >XMPOB B KJIEeTKE. buonormyeckas posib ((YHKLIMH)
JIUMHIOB B KJIETKE.

17. CtpoeHue 1 OMOXUMMS KJIETOUYHOTO IIEHTPA U LIEHTPHOJIEH.

18. CtpoeHue U OMOXUMUST MUKPOTPYOOUYEK U MUKPO(PHUIAMEHTOB.

19. BuOXMMHMYECKMI COCTaB M COAEPKMMOE LMTO30ss. OpraHusauus u
(DYHKLIMH LUTO30JIS.

20. bruoreHes XJIOPOIIacTOB, MUTOXOHIPUI 1 MEMOpaH.

21. XapakTepucTUKa HYKJIEHHOBBIX KHCIIOT, CBOWCTBA, BHJIbI, OCOOCHHOCTH,
OMOJIOrMYECKas POJib U 3HAUCHUE.

22. Xapaxrepucruka J{HK.

23. Xapaxrepuctuka PHK, pasHoBuaHOCTH.

24, Xumuueckas opranu3anus KieTku. OpraHoreHbl (OM03JIEMEHTHI ).

25. MuHepanbHbIE BEHIECTBA KIETKH. MAKPO3JIEMEHTHI, MHUKPOIJIEMEHTHI,
YJIETPAMUKPOIJIEMEHTHI.

26. KatnoHBI 1 aHUOHBI KJIETKH.

27. buojornyeckas poJib BOJbI B JKMBOU KJeTKe. Boma — Kak MOIIHBIA
HOCHTEIb HH(POPMAIIUH.

28. OOMeH BemecTB (METa0OMM3M) KIETKH. ACCUMWISILMS, aBTOTPOQHAs
accummsius. [Iporecchl (poTOCHHTE3a: CBETOBAsE M TEMHOBAs (Pasbl.

29. XEeMOCUHTES. I'erepoTpoduas aCCUMUJISIUS (aHaboMM3M).
MukcoTpodHas aCCUMUIISALS.
30. XapakTepucTuka — JUCCUMWISIIMU  (KaTraOoyim3Mm). AnpoOHas

JUCCHUMMJIISILIUS M €€ dTarbl, aHA3POOHAS TUCCUMUIISILIMSL.

31. HykenHOBBIE KUCIIOTHI, CBOMCTBA, OMOIOTHYECKOE 3HAYEHUE.

32. BUOXUMMUS JIU30COM.

33. KineTouHoe JbIXaHue.

34, OxucneHwe W BOCCTAHOBJICHHE C OWOJIOTMYECKOH TOYKHA 3PCHHSI.
OKHCIIEHHE U BOCCTAHOBJICHUE B KJIETOYHOM JBIXaHUU.

35. TpancnopTt BEWIECTB B KJIETKE. MOHITHE TPAHCHOPTA BEUIECTB YEPE3
KJIETOYHBIE MEMOPAHBI, TACCUBHBINA TPAHCIIOPT BELIECTB, €0 PA3HOBHIHOCTH.
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36. TpaHcnoOpT BEWIECTB B KJETKE. AKTUBHBIA TPAHCIOPT BEIIECTB, €0
PA3HOBUIHOCTH.

37. BHYTPHKJIETOYHBI  TpaHCHOPT OEJNKOB  Yepe3  LUTO30Jb W
SHAOIMIA3MATUUECCKUNA PETHKYIYM

38. Tpancnopt GENKOB B PO 4Yepe3 SACPHBIC MOPHl U B MEKMEMOPAHHOE
IPOCTPAHCTBO MUTOXOHAPUH. [1yTH MOCTYMIIEHUs BEMIECTB B IM30COMBI KJIETKH.

39. CrpoeHue u Onoxumus pubOCOM, UEHTPUOJIEH U HEMEOPAHHBIX CTPYKTYP
KJIETKH.

40. buocunTe3 O€nKoB B pudOcoMax.

41. Crpyktrypa B QyHKUEM puOOCOM SYKApHOT M MPOKApHOT. MexaHusm
cOopku pubocom. OTnrurs MeXAy puOOCOMaMu MPOKAPUOT U 3YKAPHOT.

42. Cunte3 pPHK.

43. DBHOXMMHMYECKHE XAPAKTEPUCTUKHA LMTO30JISI, €ro OMOXUMHUYECKHE
(¢yHKIMHA. POJIb HMTO307151 M IUTOCKENETA B MOAJEPKAHUN TOMEOCTA3a KIIETKH.

44, MexaHu3M AEHCTBHS FOPMOHOB, PELENTOPBI KOTOPBIX JIOKAJTU30BAHbI B
LUTO30J1€ WU SAPE (LIUTO30JIbHBII MEXaHU3M JACHCTBHS ).

45. OcobennocTu OuoreHeza memOpaH. Xapakrep 0OHOBIEHUST MEMOPaHHBIX
JUMHIOB U OEIKOB.

46. CTpoeHHME MHTOXOHAPWH, BBIMOJIHIEMBIE (PYHKIHMH, PACIOJIOXKCHHE B
KJIETKE, 3HAYECHUE KaK [TIABHON DHEPreTUYECKON CTAHIIUN.

47. XapakTepucTUKa IUIACTUI KIIETKHA: JIEMKOIUIACTOB, XPOMOIUIACTOB,
XJIOPOIIJIACTOB.

IIpumep Ounera s IK3amMeHa

MMHUCTEPCTBO CEJILCKOI'O XO3AMCTBA POCCHUMCKON ®EJIEPALIUU
(benepaapHOE TOCYIapPCTBEHHOE OO IIKeTHOE 00pa30BATENIbHOE YUPEKICHUE
BbICLIETr0 00Opa30BaHUs
«Camapckuil rocyjapCTBEHHBII arpapHblil yHUBEPCUTET
Hanpasnenue nogrorosku: 06.03.01 buonorus
[Ipodunb monrorosku: bruoskonorus
Kadenpa: «buoskonorust u puU3NOIOTHs CENbCKOXO03IHCTBEHHBIX )KUBOTHBIX)

Jucuunianaa « bBuoxumus KIeTKkm»

IK3aMeHALMOHHBIIA outeT Nel
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1. Pa3BuTHE HAYYHOTO HAMPABICHUSA, TIOHATHE OHOJIOTHIECKON XUMHUH KIIETKH, ENTb,
3a1a4H.

2. brnoxumus OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB SApPa: AACPHBIE MOPBHI, APBIIIKO,
AaepHas 000JI0YKa U JIp.

3. bruoxumus IM30c0M.

CocraBurens, K.0.H., TOLIEHT B.B. Iletpsakos
OOINHUCH
3aseayromuii kadenpoii, 1.0.H., mpodeccop B.B. 3aiinies
OOANNUCH
« » 20 T

IIpumep 3TaTOHHOIO OTBETA HA BONMPOCHI 3K3aMEHALHMOHHOI0 OUJjieTa

OtBer Ha Bompoc Nel. Pa3BurHe HAYYHOI0 HANPABJICHHS, NMOHSITHE
OMOJIOrN4eCKOil XUMHM KJIETKH, LeJIb, 3aJa49H.

[lepBbie cENMANKUCTBI MO KJIECTOYHOW MO KJIETOYHOW OMOJIOTMU Ha3blBAJIA
ceOst uurosioraMu. OHU OBUTH COCPEIOTOYECHBI B OCHOBHOM HA M3YUYEHUU CTPOCHHS
KJIETOK (KJIETOYHOW MOp(ONoruu) nyTéM NPUTOTOBICHUS CPE30B TKAaHEH W
OKpAIIMBaHWs KJIETOYHBIX TMPENapaTroB. YUEHbIE MPOJOIDKAT HCCIEA0BATh
CTPYKTYPBl BHYTPH KJIETKH, J€NIas BBIBOABI O (DPYHKUIMSAX KJIETOK Ha OCHOBE WX
CTPOECHMS U OMOXUMHUYECKOH OpraHu3alHH.

[{MTOIOrTM M MUKPOAHATOMBI CTAJIM 3aHUMATHCS KJIETOYHONH OMOXMMHEH W
KJIETOYHOW MOJICKYJISIPHOH OHMOJIOrMEH, OTKPBIBIIME MyTh K MOHUMAHHIO
TPEXMEPHOH KOH(POPMALMKN MOJIEKYJI, KOHTPOJUPYIOLINX AKTUBHOCTD KJIETOK.

HoBble TOPH30OHTHI B KIETOYHON OHMONOTMM OTKPBUIMCh, KOTrAa ObUI
MOKA3aHO, YTO OTHEIBHBIE THUIBI KJIETOK MIIEKOMUTAIOIIMX MOKHO BBIPALIMBATH
MCKYCCTBEHHO B JIJAOOPATOPHBIX YCIIOBUSX — PA3BUTHE KYJIBTYPBl TKAHECH U KJIETOK
B LICJISIX BBIPALIMBAHMS KIIETOK M TKAHEH BCEX OPraHOB, BKIHOYAS KIIETKH KOXKW,
NEYCHHU, MOYEK, TUNno(u3a, MBI U JaKEe HEKOTOPBIX TUIIOB KIIETOK HEPBHOM
cuctemel. Pa3BuTHe S5TOH TEXHOJIOTMM OTKPBUIO NYTh K OSKCIEPUMEHTaM, B
KOTOPBIX JUISl KJIETOK MOJETMPOBAIIA YCIOBUS OKPYKAKOLIEH CPEIBI.

[Ilar 3a waromM, OblIa HAKOIUICHAa HMH(OpPMALMSI O TOM, KaK KIECTKA
B3aAMMOJCHCTBYIOT APYT ¢ ApyroM. C MCNOBb30BAHUEM KJIETOUYHBIX KYJIBTYP OBUIO
YETKO JOKA3aHO 3HAYEHUE MOJIEKYJ BHEKJIETOUHOIO MAaTpUKCa IS pocTa u
B3aUMOACHCTBUS KIETOK. CTanu paclMpsThCsl MPEACTABIECHUS O NEJIEHUN KIIETOK
M MOJIEKYJIaX, CTAPEHUH KJIETOK W PA3IMUMIX MEKIY HOPMAJIBHBIMHU KIIETKAMM W
KJIETKaMU OITyXOJIEH.

C xonna 70-x rogoB OMOJIOTHYECKAS XUMUS KJIETKK 00ecneumnia [UTOJ0TOB
MOIHBIM WHCTPYMEHTOM JJIi MCCICAOBAHWS XHMHHA W PETyJSUMHA (PyHKUMH
OTHEIBHBIX TEHOB W TMOJIHOCTBIO M3MEHMJIA TMOAXOABl K M3YYCHUIO KIIETKH.
JIOCTWOKEHUSIMA ~ SIBIIIFOTCS.  KJIOHMPOBAHWE,  ONPEACIIEHUE  MEPBHUYHON
NOCTIEA0BATEIBHOCTH, MAHMUITYJIMPOBAHUE TE€HOB M MX JKCOpecchs (Ipouecc, B
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XO0J€ KOTOpPOrO HACIEACTBEHHas MH(oOpManus OT TreHa Mnpeodpasyercs B
(¢yHKuMOHANBHBIA TpoayKT — PHK mm 6€10K) B KIIETKax KyJbTYpPhl TKAHH.

B nocnennee aecaTuiieTue CTaio BO3MOKHBIM BBICTPAUBATh T€HBI B TEHOM
JKUBBIX MBILIEH, MOJly4as TaK HA3BIBAEMBIX TPAHCICHHBIX MBIIICH M M3y4YaTb HX
(YHKIMHA. DTa TEXHOJIOTHS MPOJIOKUIA TOPOTY K CO3AAHUIO )KUBOTHBIX, IMEIOIIUX
3a1aHHbIe 1EQEKTHI U K M3YYCHHIO X (DEHOTHIA B IEPUOABI MX PA3BUTHSL.

B KOHEYHOM HWTOre BCE JYKAPHOTHYECKHE KIIETKH HKCIOJB3YIOT CXOIHBIE
MOJIEKYJIBl IS BBIMTOJIHEHUS OJAMHAKOBBIX (DYHKIMI, TakuMm 00pa3oM, Mbl BCE
B3aMMOCBS3aHbI U, BEPOATHO, O0OBEIMHEHBI OOIIMM MPOUCXOXKACHUEM. UeM JTydrie
MbI IOHUMAET CTPOEHUE MPOCTBIX CUCTEM, TEM OOJBIIE MBI Y3HAEM O camux cele.

Bbuoxumus sBseTCs 4acThro OMOJIOTHH, OXBAThIBas T€ €€ 00JIACTH, KOTOPBIE
TPeOYIOT AT M3YUYCHHS MPOLIECCOB YKU3HEAECATEIIbHOCTH (PU3UKO-XUMUUYECKUX U
XUMHYECKHAX TOIX0J0B, MPUEMOB H METO0B. OCOOEHHOCTh OMOXUMHH BBITEKACT
U3 €€ Ha3BaHWs, KOTOPOE YKA3bIBACT HA XMMHUYECKYIO CYIIHOCTh 3TOH HAyKH, a
TAK)KE HA 3HAYMMOCTb JJ1sl He€ (PYHKIMOHAIBHBIX (OMOJOTHYECKUX ) UCCIICAOBAHUM
XUMHYECKUX MPOLIECCOB.

Buonorndeckas Xxumusi KIETKH — 3TO HayKa O XHMHYECKOM COCTAaBE JKUBBIX
KJIETOK W OPraHM3MOB W O JISKANMX B OCHOBE WX JKA3HEACATEIBHOCTH
XUMHYECKHX MPOLECCAX.

Lens mucumninuHel - (OPMUPOBAHME 3HAHWA (YHIAMEHTAIBHBIX W
npo(hEeCCHOHANIBHBIX 3HAHUI O BHYTPUKJIETOUHBIX Mporeccax U PyHKIUIX Mpo- U
SYKApPUOTHYECKUX KIIETOK Pa3IUYHOTO MPOMCXOKIACHUS, YTO HEOOXOIMMO MJIst
NOHAMAHWS 3aKOHOMEPHOCTEH, SBISAIOMMXCA OOMMMM JJs  KIETOK BHE
3aBUCUMOCTH OT HMX OPraHHOrO0, TKAHEBOIO WM BUAOBOIO MPOUCXOKICHUS,
W3YYHTh SKCIICPUMEHTAIBHBIE U METOJMYECKHE MPUEMBI COBPEMEHHONW HAyKu W
OCHOBHBIX METOJIOB COBPEMEHHOM KIETOYHON OHOJIOTHH.

3anavyamMy OMOXUMUU KIETKH SIBIISIFOTCS:

1. U3y4nTh CTPOECHUE BHYTPUKIIETOYHBIX CTPYKTYP.

2. BBISICHUTH NPUHUMIBL, JIEXKAIIAE B OCHOBE B3aUMOACHCTBHS OPraHOW OB
KJIETKH MEXKIYy COOOH.

3. UccnenoBarb CTPYKTYpPY, CBOMCTB M (PyHKLIMHA OCHOBHBIX XMMHYECKHAX
KOMIIOHEHTOB OJTHO- ¥ IBYMEMOPAHHBIX OPraHOUAO0B KIIETKH.

4. BBIICHUTh IPUHIMUIBI PETYIIAUMAN (YHKIMOHUPOBAHHS OPTaHOWIOB.

5. Tlo3HaKOMHUTBCS € OCOOCHHOCTSIMM CTPOEHUS W (PYHKIMOHWPOBAHHS
MEMOPaH PA3IMYHBIX OPTaHOMIOB KJIETOK YKUBOTHBIX U PACTCHUH.

6. BbIicHUTE 0COOEHHOCTM CTpoeHHMs M (YHKOUH HeMeMOpaHHBIX
KOMIAPTMEHTOB 3YKAPUOTUYECKUX KIIETOK.

7. O3HAaKOMHTBCS C OCHOBHBIMM METOAAMM BBIJACIICHUS W WCCIICAOBAHHS
OPraHOMIOB KIIETKH,

8.  HM3yuntp OHMOXMMHYECKME  MPOLECCHI, JIEKAIMUE B OCHOBE
()YHKLIMOHUPOBAHUS KJIETOYHBIX KOMITAPTMEHTOB.

9. BBISCHHTH 3aKOHOMEPHOCTH MATOJOTUM KJIETOK M TKAHEH, B OCHOBE
KOTOPBIX JIEXKAT U3MEHEHHSI OTACTBbHBIX OPraHOUI0B KIIETOK.
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10. ChopmupoBaTh HaA OCHOBE MOJYYCHHBIX 3HAHWMA, YMCHUIH W HABBIKOB
AKCUOJIOTUYECKOE OTHOLICHHE K JKWU3HW, Pa3BUTh y CTYJCHTOB YCTaHOBKY Ha
3I0POBBIA 00pa3 KU3HU.

OrBer Ha Bompoc Ne2. buoxumMusi OCHOBHBIX CTPYKTYPHBIX
KOMIIOHEHTOB S1/Ipa: siiePHbIE MOPbI, SIAPBILIKO, sACPHAs 000/10YKa | AP.

Benkn — OCHOBHBIE KOMITOHEHTBI BCEX KIIETOYHBIX CTPYKTYp. CTpyKTypa
Kakaoro Oenka crporo cnenuguyna. Takas crnenupUYHOCTh JETEPMHUHUPYETCS
cTpykrypoii JIHK TOro reHHoro ywacrtka, KOTOPBIA OTBEYAET 3a CTPYKTYpPy H
CUHTE3 JAHHOTO Oenka. DTHW NPEACTABICHMs CIY’KAT OCHOBHBIM IIOCTYJIATOM
MOJIEKYJISIPHOM OMOJIOTHN, €€ «AOTMOIY.

JHK—MPHK—benok

Cxema CTpOeHUs KIETOYHOrO siapa: 1 — saepHas o0omouka (ABe MeMOpaHbI
— BHYTPEHHSIS ¥ BHEIIHSSA, U TPEUHYKIIEAPHOE TPOCTPAHCTBO), 2 — siACpHAs Mopa;
3 — KOHJACHCHPOBaHHBIA XxpoMmaTH, 4 — nu((dy3HbIii XpOMaTuH, 5 — SAPBILMIKO
(rpaHyJisIpHBIA 1 QUOPWIISPHBIA KOMIIOHEHTHI, B LEHTPAJIBHBIX CBETJIBIX 30HAX
naxogurcs pHAHK), 6 — wuHTepxpomarmHoBele rpanynsl (PHII), 7 -
nepuxpomatuHoBbie rpanyiibl (PHIT); 8 — nepuxpomatunoBbie pubpuisl (PHIT);
9 — kapuoruiazma, sIACPHBINA COK.

BryTpH uHTEpQaA3HBIX SAEP BUAHBI MEJIKUE, OOBIYHO [NAPOBUAHBIC TENIBLA —
sa0pviuiku. Briepeoie sapbIiku Obutin oOHapyxeHbl B 1774 r. ®onrtana. B 1950-x
rojax ObUIO OTKPBITO, YTO «SAPBIMIKOBBIN OPraHU3aTop» SBISECTCS BMECTHUIIALIEM
reHoB pubocoMubix PHK. B sapeinike ocymiectsiseTcss 00pazoBaHue CyObeIMHULL

pudocom.
KoMmnoHeHThI siapbiiika: 1 — rpaHyJisipHbIA KOMIIOHEHT (HYKJICOJIOHEMA), 2 —
GUOPWIUISIPHBIE LICHTPBI, 3 — IUIOTHBIA (UOPWUISPHBIA KOMOOHEHT, 4 —

OKOJIOSAPBILIKOBBIA XPOMATHH.

Pubocoma — snemeHTapHast KJI€TOYHAs MalllHA CUHTE3a OCIKOB KIIETKH. 3a
KJIETOYHBIA LMK oOpazyercss mpumepHo 107 mryk pubocom. B meuéHOUYHBIX
KJIETKaX BPeMs TOMY>KU3HH prubocoM coctapiisgeT 50-120 yacoB. Pubocomsl — 310
CIIOKHBIE PHOOHYKJICOMPOTCHIHBIE YACTHIBI, B COCTaB KOTOPBIX BXOIST
MOJIEKYJIBl MHIAMBUAYAIBHBIX O€MKOB M Heckoabko Mosiekyn PHK. Tlomnas
pabGoTaromas pudocoMa COCTOMT M3 JBYX HEPABHBIX CYOBCIWHUIL OOJIBIION W
MAaJIoi.

Marpuunsie PHK o6paszyrores npu yuactum PHK-nomumepassr 11 Tpum
stoM oOpasyercs oana Mosiekyna PHK — TpaHckpunt, mnpeaecTBEeHHUK
marpuyHoii PHK — rereporennas marpuunas PHK. Oty MONEKyJbl BCTpedaroTCs
TOJIBKO B SIAPE, T.K. HE BBIXOAMT B LIATOIUIA3My. B muTOmIa3mMy nonagact TOIbKO
yxke 3penas MPHK (rsPHK, npowmeamas crutalicunr).

Ok30HbI — y4acTku JJHK, koTopeie o0nagaror koaupyrouieii nHpopmManuei
n BxomaT B coctaB M PHK. HMHTpoHBI — cozxepikar mNOCIIeNOBATEIBHOCTH, HE
Bxomaume B cocraB MarpuuHbelix PHK. ComaidicuHr — nponecc BbIpe3aHus
WHTPOHOB M CIIMBAaHHUE OJK30HOB. CIJIaliCOCOMBI — OEJIKOBBIE KOMIJIEKCHI,
MPUHUMAIOLLIME YYACTUE B CIUIANCHHTE.
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I'enst TPHK oTHOCATCE K yMmepeHHO mnoBropsirommmes  (10-100)
nocjaeaopareabHocTIM B reHome. Jlimna TPHK konebnercs or 74 po 95
HYKJICOTHAOB (IpUMeEPHO 30 HM), YJIOKEHHBIX B CIOXKHYIO TPEXMEPHYIO QUTYPY.
IIpenmecteHHnku TPHK Taxke npereprieBaroT CIUTaiCUHT.

CrpykTypa, OrpaHMYMBAOIIAA NApPaMETP KIECTOYHOrO sapa, — sSACpHas
000JI0UKa, XapaKTepHas Ul KJIETOK 3YKapuoT. SnepHas 000y04Ka — COCTOUT M3
HApy>KHOW W BHYTPEHHEH MeMOpaH, MEXAy KOTOPBIMH  pacronaracTcs
[IEPUHYKIIEAPHOE MTPOCTPAHCTBO.

Otset Ha Bonpoc Ne3. buoxumust JIn30com.

JIuzocombl ObIIM  OTKPBITBL B 1955 romy OelbruiickuM OHOXUMUKOM
Kpuctnanom ne roBoM. B 1974 rony 3a ¢BOM BKIaA B PACKPBITUE CTPYKTYPHOH U
(¢yHKIMOHANBHON opraHu3anuu kinetku K. ge [{roB Obu1 yaocroen HoOeneBckoi
MIPEMUEN 110 METULINHE.

JInzocomebl — 310 opranesuibl (auameTp 0,2-2.0 MM, B Makpodarax, pa3mep
JM30COM MOKET MPEBBIIATE HECKOJIBKO MUKPOH), OKPYXXEHHBIE OAMHAPHOMN
MeMOpaHoi. JIM30COMBI  SIBISIFOTCS. TE€TEPOTeHHBIMU 1O  (popme, pasMmepy,
YJIBTPAaCTPYKTYPHBIM W LUTOXUMHUYECKHMM OCOOCHHOCTSIM. OOBIYHO B KIIETKE
OPUXOJUTCA HECKOJBKO COTEH JIM30COM. Pas3Hble BHABI JIA30COM MOTYT
paccMaTpUBaTHCS KaK OTACIBHBIE KIETOUYHBIE KOMIAPTMEHTBHI.

JIM30COMBI, Kak MPaBUJIO, HMMEKT CPEPUUYECKYIO, OBAIBHYH, HWHOTAA
TyOyJiIpHYyI0 opmy. UHCIO IM30COM BappbUPYET OT OJHOW (KpyMHas BaKyoOJb BO
MHOTMX KJIETKaX PACTEHUH U TPUOOB) A0 HECKOJIBKMX COTEH WJIM THICSY (B KJIETKAX
JKUBOTHBIX). JIM30COMBI y JKMBOTHBIX OOBIYHO COCTaBISAOT He Oonee 5 %
BHYTPUKIIETOYHOTO 00BEMA.

JIM30COMBI  €CTh BO BCEX KIETKAX MJIEKONUTAOMIMX, 3a HCKIFOUYECHUEM
SPUTPOLIUTOB. Y PACTCHHIA K TM30COMaM O croco0y 00pa3oBaHus, a OTYACTH U MO
(GyHKIMAM ONMU3KH BaKKyoJu. JIM30COMBI €CTh Takke y OONBIIMHCTBA MPOTUCTOB
(kak ¢ GaroTpodHBIM, TaK U ¢ OCMOTPO(PHBIM TUIIOM MUTAHUs) U Y TpuOOB. Takum
00pa3oM, HATMYME JTM30COM XaPAKTEPHO JUI KIIETOK BCEX DYKAPHOT.

JIuzocoma OTBEYAET 3a BHYTPUKIIETOYHOE MEPEBAPUBAHAE MAKPOMOJIEKYII, B
TOM uucIie npu aytodaruu. JIuzocoma cnocoOHa K CEKpELMU CBOETO COACPKHUMOTO
B MPOLECCE TU30COMHOTO 3K30LMTO3a, TAKXKE JTM30COMA yYaCTBYET B HEKOTOPBIX
BHYTPUKJIETOYHBIX CHTHAJIBHBIX MYTAX, CBA3AHHBIX C META0OJIM3MOM W POCTOM
KJIETKH

Jlerpajmanms BELIECTB, MOITIOMICHHBIX JHU30COMOM, BO3MOXKHA 3a CYET
HUIAYUS B 3TUX OpraHeiax okojso 60 BHIOB Pa3IWYHBIX PACIICIUIISIOMIMX
(EPMEHTOB — TUIPOJIA3 C ONTUMYMOM JCHCTBUSL B KUCIOW oOsactu. [ naBHBIMA
(dbepMenT m30coM — kucnas gocdaraza. Beicokas akTHBHOCTh KUCI0U Pocdarazbl
paHee MCHoJb30Balach KaK OJMH W3 MApKEPOB JM30cOM. B Hacrosiiee Bpems
Oonee  HANEKHBIM  MAPKEPOM  CUMTACTCS  NPUCYTCTBHE  CIEHU(PHUECKUAX
MeMOpaHHBIX TMKonpoTennoB — LAMP1u LAMP2.

K uncny pepMEHTOB JIM30COM OTHOCSTCS KATENCUHBI (TKAHEBBIE MPOTEA3HI),
kucias puboHykieasa, Qocdomunaza u ap. Kpome Toro, B JHM30COMax
OPUCYTCTBYIOT (PEPMEHTHI, KOTOPBIE CHOCOOHBI OTIIEIUISITH OT OPraHMYECKUAX
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MOJIEKYJT cynb(arHbie (cyabdarasel) unum  Qocharusie (kucias ¢ocdaraza)
TPYTIIIHL.

B wmemOpane mm3ocom Haxoasrcs AT®-3aBUCMMBbIE NMPOTOHHBIE HACOCHI,
KOTOpBIE 00OTalaroT JIM30COMBI MMPOTOHAMHM, BCIEACTBHE YETO JIsi BHYTPEHHEH
cpensl nu3ocoM xapaktepubsl pH 4,5-5,0 (B To BpeMs kak B nuromiazme pH 7,0-
7,3, TO €CTh KOHLEHTPALMSI MPOTOHOB B JIM30COMAaxX HA /1BA MOPSAAKA BBHILIE, YEM B
nuToriazme). [IoMMMO MPOTOHHOIO Hacoca B MEMOpPAHY JIM30COM BCTPOCHBI
OENKHA-NEPEHOCUYMKN ISl TPAHCIOpPTa B LMTOIUIA3MY NPOAYKTOB THIPOIM3A
MAaKpPOMOJIEKYJI: aMUHOKHCIIOT, CaXapoB, HYKJICOTHAOB, JIATIUIOB.

MeMmOpaHHBIE 37IEMEHTBI JTM30COM 3ALIUIICHBI OT AEHCTBUS KACIBIX THIPOIA3
OJTUTOCAaXAPUAHBIMM yYaCTKAMH, KOTOPBIE WM HE Y3HAKOTCS JU30COMHBIMU
(depMeHTamu, MO0 TPOCTO MEMIAKOT TMAPOJIa3aM B3aUMOJICHCTBOBATh C HUMU. Tak
WIA UHAYE€ MEMOPAHHBIE KOMIOHEHTHI JTM30COM OYEHb YCTOWUYMBBL K THAPOJIA3aM,
COJEPKALMMCS BHYTPH JTU30COMHBIX TY3BIPBKOB.

Bce nuzocomubie pepMeHThl iMerOT onTuMyM pH okosto 5,0. [Tockonbky npu
pH, OGIM3KMX K HEUTPAIBHBIM (XapaKTEPHO UIsl LUTOIUIA3MBI), 3TH (EPMEHTHI
001a1ar0T HU3KOM aKTHBHOCTBIO, TO, OYEBHIHO, 3TO CIIY>KAT MEXaHU3MOM 3aLHTHI
KJIETOK OT CaMmollepeBapuBaHMs (B TOM CIlydae, €CIIM JM30COMHBIH (EepMEHT
CJIy4aifHO MONaJET B LIUTOIJIA3MY ).

Kak otrmeuasioce panee, rnaBHas (QYHKOUS JIM30COM — (epMEHTaTHBHAs
Jerpajanus MOMABIIMX B HUX MAKPOMOJEKYJ M COOCTBEHHBIX OpraHeml Tak,
OPUMEPOM  MOKET CIYKHTh Jerpafanus OTpadOTaBIIMX MUTOXOHIPHHA IO
MEXaHU3MY ayTo(aruu (3axBara OpraHesuibl).

JIM30COMBI OTBETCTBEHHBI TAKXKE 3a AETPAIALMI0 MAKPOMOJIEKYJI W YacTHL,
3aXBAYEHHBIX KIETKAMH MyTEM OJHAOLUTO3a H  (paroumTos3a, HampuMep
JUTNONPOTEUHOB, MPOTEOrOPMOHOB M Oaktepuii (rerepodarus). B atom ciyuae
JIM30COMBI  CIIMBAKOTCS C 3HIOCOMAMH, COACPKAIMMMM BEIIECTBA, MOUICKAIINE
Jerpajalyy.

ABTOJIN3 — CaMONEPEBAPUBAHUE KIIETKH, MPUBOAMAIIEE K €€ THOenu (310
OPOLECC, B KOTOPOM MPUHUMAIOT YYacTUE JIM30COMBI). MHOrga aBTONIM3 HE
ABJIICTCS  NATOJOTMYECKMM, a COMPOBOKAAET PA3BUTUE OpPraHW3Ma WA
TM(PQPEPSHIMPOBKY HEKOTOPBIX CHECUMAIM3WPOBAHHBIX KJIETOK). Tak, mnpu
NPEBPALICHAM TOJIOBACTHKA B JISATYIIKY, JHM30COMBI, HaXOISIIMECS B KIETKAX
XBOCTA, MEPEBAPUBAIOT €T0. XBOCT MCUE3AET, a 00pa30BaBLIMECS BO BPEMS 3TOrO
MPOLECCA BEIIECTBA BCACKIBAKOTCS W UCIIOJIb3YIOTCSA APYTUMH KIIETKAMH TEJA.

C nomowpd (EPMEHTOB JIM30COM MOKET MPOUCXOIUTh PACTBOPEHHE
BHEITHUX CTPYKTYP (10 TaKOMY MPHHLHUITY pabOTatOT OCTEOKIIACTHI).

Y MHOIMX TNPOTHCTOB M Y JSKMBOTHBIX, HMEIOIIUX BHYTPUKIETOYHOE
NUIICBAPEHUE, JM30COMBI YYACTBYKOT B NEPECBAPUBAHWM MWLM, 3aXBAYCHHOMN
nyTéM SHAOLMTO3a. [IpH 3TOM JIM30COMBI CIIMBAKOTCA C MHIIEBAPUTEIBLHBIMA
BaKyOJIIMU. Y MPOTUCTOB HEMEPEBAPEHHBIE OCTATKH MUK OOBIYHO YAAISIOTCS W3
KJIETKW TIPY CIMSIHUMA MULIEBAPUTEIBHON BAKYOJIM C HAPY>KHOM MEMOPaHOH.

MHorme KJIETKM SKMBOTHBIX, Yy KOTOPbIX NOpeodaagacT MOJIOCTHOE
NUIICBAPEHUE (HAMPUMEP, XOPAOBBIC), TONYYAKOT MUTATEIIBHBIE BELIECTBA M3
MEXKJIETOYHON KUAKOCTH WIH IUIA3Mbl KPOBH C TOMOIIBK) MUHOLUTO3a. OTH
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BELICCTBA TAK)KE BOBJICKAIOTCA B OOMEH BEIIECTB KIETKH MOCTIE UX IEPEBAPUBAHUS
B JIN30COMAaxX. XOpOIIO M3YUYCHHBIH MPUMEP TAKOTO Y4YacTHs JM30COM B OOMEHE
BEILECTB— MOJIYYCHHUE KIIETKAMHU XOJIECTEPUHA. XOJIECTEPUH, MPUHOCUMBIA KPOBBIO
B BUAE JUNONPOTeMHOB HHM3KOM mnotHoctn (JIITHIT), moctymaer BHYTph
MAHOLIMTO3HBIX BE3UKya mnocie coeaunenus JIIIHIT ¢ penentopamu 31HX
JUMONPOTEMHOB HAa MeMOpaHe. Penentopsl BO3BpaIIatOTCs K MEMOPaHe U3 PaHHEH
sHpocomel, a JIIHIT mnocrynmator B mu3ocombl.  Ilocme storo  JITTHIT
NEPEBAPUBAKOTCA, a4 BBICBOOOJMBINMICS XOJIECTEPHH 4epe3 MEMOpaHy JIM30COM
MOCTYIAET B LATOILIA3MY.

Koceenno JN30COMBI Y4aCTBYIOT B oOMeHe, obecneunBast
JECCHCUOMIIM3AMIO KJIETOK K BO3AcHCTBHIO TOpPMOHOB. [lpum mmmrenbHOM
JNEHCTBUY TOPMOHA HA KJIIETKY YaCTh PELENTOPOB, CBA3ABIIMX N'OPMOH, IMOCTYNAKOT
B DJHJOCOMBI M 3aTeM JETPAAMPYIOT BHYTPU JIM30COM. CHWKEHME YuMcCra
PELENTOPOB MOHMKAET YYBCTBUTEIBHOCTD KIIETKH K TOPMOHY.

JI0 HENABHETO BPEMEHM TPAAMLMOHHO BBIACISUIA NMEPBUYHBIE JTU30COMBI U
BTOPUYHBIE JIM30COMBI. [IepBUYHBIE — 3TO BHOBB OOpPA30BAHHBIC JIM30COMHBIE
My3bIPbKH, €LI€ HE MONIOTUBIUME HUKAKOTO Marepuana. [IepBUYHBIE JIM30COMBI
oOpasytorcs B anmnapate ['onpmxu. HemaBHHE uccienoBaHMs MOKA3bIBAIOT, YTO
JM30COMHBIE THAPONa3bl W MEMOpaHHbIE OEJIKM JHM30COM OTOMPAKOTCS NpU
MOMOILM Pa3HBIX PELENTOPOB, MOITOMY BEPOSTHEE, YTO OHU MOKMIAIOT armapar
['onp/KM B OTAENBHBIX TPAHCHOPTHBIX IMY3bIPBKAX W BIEPBBIE BCTPEYANOTCH B
SHAOJM30COME, KOTOpas YXKE COACPKUT Marepuall Ul  PaCLICIICHUS.
JIuzocomHbie OenKkM  CUHTE3UpPYrOTCs B mepoxoBarom OIIP, rae oHu
TIAKO3WIMPYIOTCA IMyTEM NIEPEHOCA OJIMTOCAXAPUIHBIX OCTATKOB.

B mHacrosmee Bpemss HauOoliee I[MUPOKO HMCHOJB3YETCS  CIEAYHOLIAs
KJIacCU(UKALUs TU30COM U CBSI3aHHBIX C HUIMUA KOMIAPTMEHTOB:

1. PanHss 5Hmocoma — B HEE  NOCTYNAKT  SHAOLMTO3HBIE
(MMHOLMTO3HBIE) My3bIPbKU. M3 paHHEH 3HI0COMBI PEUENTOPHI, OTAABIIME (HM3-32
NOHKEHHOTO pH) CBOH Tpy3, BO3BpALIAIOTCS HA HAPYKHYIO MEMOpPaHy.

2. [To3mHAss 3HIOCOMA — B HEE M3 PaHHEHd HSHAOCOMBI MOCTYNAKOT
My3bIPbKH C MAaTE€pPUATIOM, NOITIOIIEHHOM MNPUA TUHOLMTO3€, W MY3BIPbKU W3
annapara [onppku ¢ rugponazamu.  Penenropsl  MaHHO30-6-(ocgara
BO3BpaLIArOTCA U3 MO3IHEN 3HA0COMBI B ammapar [ oJibHKH.

3. JIuzocoma — B HEE M3 MO3JHEH SHAOCOMBI MOCTYNAKT MY3bIPEKH CO
CMECBIO TMJIPOJIA3 U MEPEBAPUBAEMOTO MaTepUaIa.
4. darocoma — B HEE MOMANAOT 00JIEE KPYMHBIE YaCTULbI (OAKTEpUU U T

1.), MOMIOICHHbIE nyTeM (arouuTo3a. DarocoMbl OOBIYHO CIIMBAKOTCA C
JIN30COMOIA.

5. Aytoarocoma — OKPYKCHHBIH JBYMs MEMOpaHaMu y4acTOK
LUTOIJIa3Mbl, OOBIYHO BKJIFOYAKOIIMK KaKUe-JIMOO OpPraHouabl U 00pa3yroIuics
npu Makpoaytodaruu. CIUBaETCs ¢ TM30COMOIA.

6. MynbTUBE3UKYISAPHBIE TENbLIA — OOBIYHO OKPYXKEHBI OJAMHAPHOU
MeMOpaHOi, coaepkar BHYTpH 00Jiee MEJIKUE OKPYKEHHBIC OJAWMHAPHOMN
MeMOpaHoil my3bIpbkH. OOpa3yroTCs B PE3yJIbTATE MPOLECCA, HAMOMUHAKOLIETO
MUKpOAyTO(aruto, HO coAepKaT Marepuall, TOJYYEHHBIA W3BHE. B Menkux
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Ny3bIpbKax OOBIYHO OCTAKOTCS W 3aTEM MOABEPraroTCs ACTPajalil PELEenTOPbI
Hapy>KHOH MeMOpPaHbl (HAMPUMEP, PELICNITOPHI SMHACPMAILHOTO (hakTopa pocTa).
[To craguu QOpMUPOBaHUS COOTBETCTBYKOT PaHHEH »HAOcoMe. OnucaHo
00pa3oBaHWE MYJBTUBE3UKYJSPHBIX TEJEL, OKPY>KCHHBIX ABYMS MeMOpaHamw,
NYTEM OTIIOYKOBBIBAHUS OT SIEPHON OOOJIOUKH.

7. OcTarouHble Templa (TEIOJM30COMBI) — MY3BIPBKH, COACPKALIUE
HEMEPEBAPEHHBIA Marepuan.B HOPMaIbHBIX KIIETKaX CIIMBAKOTCS C HAPY>KHOU
MEMOpPaHOM M TMyTeM 3K30LMTO3a MOKWAAKT KIETKy. llpu crapeHun winm
MaTOJIOTMH HAKAILIIMBAKOTCSL.

DepMEHTBI TU30COM HEPEIKO BBICBOOOXKIAKOTCS TP Pa3pyIIEHUH MEMOPAHBI
an30coMbl. OOBIYHO MPU 3TOM OHW MHAKTUBUPYKOTCS B HEUTPAIBHOH Cpene
uuTOIIa3Mel. OHAKO MPH OJHOBPEMEHHOM PA3PYLIEHUM BCEX JIM30COM KIIETKH
MOYKET TPOU30UTH €€ caMOpa3pyLICHUE — aBTOMM3. Pa3inyaroT naroJorunyeckuii u
OOBIUHBIA aBTONMM3. PacnpoCTpaHEHHBIH BapUaHT MATOJIOTMYECKOTO aBTOIM3a—
[IOCMEPTHBIN aBTOJIM3 TKaHEH. B HOpME MNpouecchl aBTOIM3a COMPOBOYKIAKOT
MHOTHE SIBJICHHS, CBS3aHHBIE C PA3BUTHUEM OpraHusMa u aupPepeHIpOBKOI
KIIETOK.

K nmecrabummzanmu (nabunusanmu) MeMOpaH JM30COM MOTYT TPUBECTH
BO3JICHCTBHSI PA3IMYHBIX BEIIECCTB U ar€HTOB — JTAOMJIM3aTOPOB MEMOPaAH JIN30COM
(HampuMep, TaK Ha3bIBAEMbIE TPOBOCHIATMTENIbHBIE BUTAMHUHEI A, D, K).

[ToBpexxaaTe MEMOpaHbI JIM30COM MOTYT TAKKE HEKOTOPBIE MUKOTOKCHHBI,
PA3IMYHBIC KAHLIEPOTEHHBIE BEMIECTBA, (POCPOIUNA3bI, AKTUBATOPBI M MPOIYKTHI
NEPEKUCHOTO OKHUCIIEHUS, ABYOKUCh KpeMHHUA. [lecTaOunu3upyromee BIUsSHUE Ha
MEMOpPaHbl  JIM30COM HMEKOT TUIOKCHS, HAPYIIEHUE KUCIOTHO-IIEIOYHOTO
PaBHOBECHs, TOJOJaHWss W OENKoBas  HENOCTAaTOYHOCTb,  MU3MCHEHUS
TOPMOHAIBHOIO CTaTyCa, MOK, TPABMbI, OOIIMPHBIE ONIEPATUBHBIC BMEIIATEIBCTBA.

8.3. Kpurepuu oueHuBaHusi ypoBHsi CGOPMHPOBAHHOCTH KOMIIETCHH

Kpurepun oueHKH K 3K3aMeHANMOHHBIM OHJIETaAM.

OueHka pe3yiabTaroB OOY4YEHHMs MO JUCHMILUIMHE B (opMe ypOBHs
C()OPMUPOBAHHOCTH  KOMITIOHEHTOB  3HATh, YMETh, BJAAETh  3asBJICHHBIX
JUCLMTJIMHAPHBIX ~ KOMIIETEHUMH npoBoauTcs Mo 4-x OaulbHON — miKane
OLICHWBAHWS MYyTEM BBIOOPOYHOTO KOHTPOJII BO BpeMs 5Sk3aMeHa. OTBer
00y4aroLErocs: Ha 3K3aMEHE KBATM(PUIMPYETCS OLEHKAMHU «OTIIMYHOY, «XOPOLLIOY,
«YJOBJIETBOPUTENBHO» U «HEYAOBJIETBOPUTEIBHOY.

[IIkana onieHUBaHUA dK3aMeHa

Onenka VYpoBeHb
OCBOCHUSI Kpurepuu ouenuBanus
KOMIIETEHITUH
«OTINIHO» BBICOKHH BricTaBnsieTcs, €cCiau CTYIEHT JaeT MOJHBIA U
YPOBEHb MPaBWIbHBII  OTBET HAa  MOCTABJEHHbIE B

SK3aMEHAIIMOHHOM OWJieTe BOIPOCHI, a TaKXKe Ha
NOTIOIHATENIbHBIE  (€CTM B TaKOBBIX  ObLia
HEOOXOJTMMOCTB).
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CTpouT OTBET JIOTUYHO B COOTBETCTBHH C IJIAHOM,
MOKa3bIBAET MAKCUMAJbHO TIIyOOKHE 3HAHMUSL.
YcraHaBIMBaeT COAEPIKATENBHbBIE MEXKIIPEIMETHBIE
CBsi3U. Pa3BepHYTO apryMEHTHPYET BBIABUTAEMBbIE
MIOJIOXKEHHUS, MPHUBOAUT yOeAHWTEeNbHbIE NPUMEPHI.
OObnapyxuBaet CroCOOHOCTH aHaJmM3a B
OCBEIICHWH pa3W4HbIX KoHUenuwid. [lemaer
COIepIKATENbHBIE  BBIBOABI. JleMOoHCTpHpYET
3HaHHWE CIELHANBHOW JIUTEPaTypel B paMKax
yueOHOro  METOIUYECKOro KOMILUIEKCA |
JOTOHUTENBHBIX ~ MCTOYHUKOB  HH(pOpMaLuu.
Hmeer MecTO BBICOKMH YPOBEHb BBINOJHEHUS
7Ta00PaTOPHBIX, KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX
paboT B TeueHHe y4eOHOTO mpoIiecca.

«Xopouo»

OBBILIEHHBIN
YPOBEHb

BricTaBnsiercs, eciau CTyOeHT CTPOUT CBOM OTBET B
COOTBETCTBUM  C  IUJJaHOM. Y CTaHaBJIMUBAaeT
coliepKaTeNbHble  MEXIpeAMeTHble CBsi3u. B
OTBETE MpPEACTABIEHbl pa3JIU4YHbBIE TOAXOAbI K
npobiieMe, HO uxXx OOOCHOBaHHWE HEIOCTATOYHO
nojHo. Jlomyckaer HeCcyIleCTBEHHbIE OIIMOKU B

U3JIOKEHU U TEOPETHUYECKOTO MarepHana,
UCIPABJIEHHBIE TOCJIE AOMOJHUTEIBHOIO BOIPOCA
5K3aMEeHaTopa. PassepuyTo apryMeHTHUpYeT
BbIJIBUTa€MbIE MOJIOXKEHUH, MPUBOIAUT

HEOOXOIUMbIC TMPUMEPBI, OJHAKO TOKAa3bIBAET
HEKOTOPYK)  HEMOCJENOBATEIbHOCT  aHAJIU3a.
BriBognl MPAaBUJIbHBI. Peun rpaMOTHA.
JleMOHCTpUPYET 3HAHUE CTIEHATBHON JIUTEPaTyPhl
B paMKax y4eOHOTO METOAMYECKOTrO KOMILIEKCA W
NOTIOTHUTEJIbHBIX ~ MCTOYHUKOB  WH(OpPMAIUU.
Hmeer wmecto cpenHuil ypOBEHb BBINOJTHEHUS
71ab0paTOPHBIX, KOHTPOJBHBIX U CAMOCTOSITEIHHBIX
paboT B TeueHHe y4eOHOTO mporiecca.

«Y IOBJIETBOPUTENBHO»

MOPOrOBbIi
YPOBEHb

BBICTABJISIETCS,  €CJIU  OTBET  HENOCTATOYHO
JIOTMYECKU BBICTPOEH, TUIAH OTBETa COOJIONAeTCS
HEMNoCJIeI0BaTENbHO. Crynenty Tpedyercst

NOMOIb CO CTOPOHBI TpenojaBarenss (myTem
HaBOAAIUX BOIMPOCOB, He6OJ'IbLHI/IX pa3”b$ICHeHPII>'I nu
T.1.). BeigBuraemele NoJoXeHUsT AEKJIAPHPYIOTCS,
HO HEAOCTATOYHO apryMCHTHUPOBAHLL. OTBeT HOCUT
MPEUMYIIECTBEHHO  TEOPETUYECKUM  Xapakrep,
NPUMEPBI OTPAHUYEHBI, JINOO OTCYTCTBYIOT. Mmeer
MECTO HU3KUU YPOBEHDb BBITIOJTHCHUA
71ab0paTOPHBIX, KOHTPOJBHBIX U CAMOCTOSITEIHHBIX
paboT B TeueHHe y4eOHOTO mporiecca.

«HeynoBneTBOpUTENBHOY

MUHUMAJIbHBIA
YPOBEHb He
JOCTUTHYT

BBICTABJISACTCA npmu ycjaoBUH HEAOCTAaTOYHOI'O
PaCKpBITHS B 9K3aMEHALIMOHHOM OMJIETE BOIPOCOB.
OOnapykMBaeT HE3HAHHWE WU HEIOHUMAaHHE
Oompuiel mnmu Hanbojee CYIIeCTBEHHOH YacTh
cozmepkaHusg y4eOHOro Marepuana, HE MOXKeET
HUCIIPABUTDH OIIMOKH ¢ IIOMOIIBIO HABOAAIIHUX
BOIIPOCOB, JOMyCKaeT rpyboe HapyLIeHHE JIOTHKH
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W3J10)keHUs.  BriBonbl  moBepxHOCTHBL.  HMmeer
MECTO OYeHb HHM3KHH YPOBEHb BBITIOJTHEHHS
nabopaTopHbIX paboOT M TECTUPOBAHUS B TEUCHHE
yuebOHOro npouecca.

8.4 Meroanueckne Marepuasbl, ONPEACISIONIAEC  MPOUEAYPbI
OLICHUBAHUS 3HAHWII, YMEHHWIi, HABBIKOB M ONbITA JACATEJILHOCTH,
XapaKTepu3y X 3Tanbl ()OPMHUPOBAHUS KOMIIECTCHIMH

OueHka  3HaHWWA, yMEHWH, HABBIKOB, XapaKTEPHU3YIOLIAs  dTarbl
(opMUPOBaHUS KOMIETCHIMA M0 AUCUUTIIIMHE « BHOXUMHSI KIIETKH» MTPOBOAMTCS B
(dopMe TEKyIIEH U TPOMEKYTOUHOM aTTECTAIIUH.

KoHTponb Tekylieh ycrneBacMOCTH 00yYarOIMXCsl — TEKYINAs aTTeCTalus —
OPOBOAMTCS B XOAE CEMECTpa C ULENbK ONPENCICHUS YPOBHS YCBOCHUS
OoOy4aroIuMuCsl 3HaHWW, (QOPMUPOBAHMS y HUX YMEHUHA W  HABBIKOB,
CBOCBPEMEHHOIO BBISIBJICHHS MPEMOAABATENIEM HEIOCTATKOB B  MOATOTOBKE
oOyvaromuxcss HM NPUHATUS HEOOXOIMMBIX MEp N0 €€ KOPPEKTUPOBKE,
COBEPIICHCTBOBAHUIO METOAWKH OOYYCHHWS, OpPraHu3aluy y4eOHOH paboThl H
OKa3aHusi 00y4YaroIUMCsl MHAWBH Y AJTbHOM MOMOLLH.

K KOHTpOIr0 TEKYILUEN YCIIEBAEMOCTA OTHOCATCS MPOBEPKA 3HAHUN, YMEHUI
Y HABBIKOB 00yYarOIIUXCS:

= Ha 3aHATHIX (OMPOCHl, WHAWBUAYAIbHBIC 3adaHUs, OOCYKICHHE
PE3yAbTaTOB J1a00PATOPHBIX SKCIIEPUMEHTOB);

* MO pe3ysibTaTaM MPOBEPKM KAYECTBA KOHCIEKTOB JIEKUMH W HMHBIX
MaTepUATIOB,

= [0 pe3yiapTaTaM oOT4YeTa OOydYarluXCcs B XOJA€ WHIMBUIAYAIbHON
KOHCYJIbTAllUM TPENoAABaresis, MPOBOJMMONW B 4Yackl CAMONOATOTOBKH, IIO
UMEOIUMCS 33J0DKEHHOCTSIM.

KOHTponb 3a BBIMOJHEHUEM OOYYAIOUIMMKCS Ka)KI0r0 BHAA padOT MOKET
OCYIIECTBIATBCS TOATANHO M CIOY>KUT OCHOBAaHMEM JUIs PEABAPUTEILHOM
aTTecTalyy no AUCLHUTIIIHE.

[TpoMexxyTouyHas arrectanys MO JUCLHUIUIMHE TPOBOJUTCA C LETBIO
BBISIBJICHHSI COOTBETCTBHSI YPOBHSI TEOPETHUECKUAX 3HAHUM, TAOOPATOPHBIX YMEHUM
¥ HaBBIKOB MO aucuuIuinHe TpeboBanusiM OI'OC mo HanmpaBiIeHHUIO MOATOTOBKH B
(dhopMe dK3aMEHa

OK3aMEH MPOBOJUTCS MOCIIE 3aBEPIICHUS U3YUYEHUS TUCHUILUIAHBI B 00BEME
paboueil yueOHON mnporpammbl. DopMa MNPOBEACHUS HSK3aMEHA MPOU3BOJIUTCS
YCTHO — o Ouiietam. OLeHKa MO pe3ysibTaraM 3K3aMeHa — «OTIIMYHOY, «XOPOLIO»,
«yAOBIIETBOPUTEIIBHOY» U «HEYAOBIETBOPUTEIIBHOY.

Bce BuABl TEKylIEro KOHTPOJIS OCYIIECTBISIOTCS HA JIAOOPATOPHBIX M
NPAKTUYECKAX 3aHATHAX, a TaKKe M0 pe3yjabTaraM J0KIaJa Ha HAy4YHOM
CTYJACHYECKOH KOH(PEPEHIUH.

Kaxmas ¢opma KOHTponss 1O JUCHMIUIMHE BKJIKOYAET B ce0s
TEOPETUYECCKUE  BOMPOCHI, MO3BOJSIFOIIME  OLEHUTh YPOBEHb  OCBOCHUS
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00yvaroluMuUCs 3HaHUH U J1TaOOPATOPHO-MPAKTUUYECKUE 3aJaHUsl, BBISBIISIOLIAE
CTENEHb CPOPMUPOBAHHOCTH YMEHUN 1 HABBIKOB.

[Tpoueaypa OlICHMBAHUS KOMIETEHIMM, OOyyalONIMXCsl OCHOBaHAa Ha
CJICAYIOIINX CTAHAAPTAX:

1. IlepuoAMYHOCTh MPOBEACHUS OLICHKH (HA KKAOM 3aHSTHH ).

2.  MHoOroctyneH4aroctb. OleHKa (KaKk mOpenojaBaTesieM, Tak WU
OoOy4YaroUMMHUCS  TPynmbl) MW CaMOOLEHKa oOydaromierocsi, 0O0CYKICHHUE
PE3yJbTAaTOB U KOMILJIEKCA MEP M0 YCTPAHEHUIO HEJOCTATKOB.

3. EnuHCTBO UCHONB3YEMOM TEXHOJOTMM JJis BCeX OOyyarolMxcs,
BBIMOJIHEHUE YCOBUMA COMOCTABUMOCTHU PE3YJIbTATOB OLICHUBAHMSI.

4, CobnroaeHue MOCJIEAOBATENBHOCTH MTPOBEICHUS OLICHKH:
OPEIYCMOTPEHO, UYTO Pa3BUTHE KOMIETCHIMH MAET MO BO3PACTAHUIO UX YPOBHEH
CIIO)KHOCTH, a OIICHOYHBIE CPEACTBA HAa KAKAOM JTane yuuTHIBAIOT 3TO
BO3paCTAHKUE.

Kpatkas xapakTepucTuka MpOoLEAypbl pealu3alliid TEKYIIEro KOHTPOJS U
OPOMEKYTOUHOM arTecTallid MO JAMCUUIUIMHE Ui OLCHKM KOMIETEHIIMHA
oOy4Jaronuxcs npeacTaBjicHa B TaOIUIIE:

Ne HaumenoBaHnue Kpatkas xapakrepucTika npoueaypsl IIpencraBnenue
n/m OLIEHOYHOI'O OLICHMBAaHUsI KOMITETEHIIU I OLIEHOYHOT'O

CpenCcTBa cpencrsa B hoHME
1 Joxnan IIponykr  camocrositenvHONW — pabotel | Tembr noknanos

oOyHaromerocs, MpeaCcTaBJSIFOIINI cOOOMH
KPaTKOe M3JIOKEHHUE B MHCbMEHHOM BHIE
MOJTyYSeHHBIX pe3y/bTaToB
TEOPETHUYECKOTO aHaJM3a OINpPeNeeHHON
Hay4HOU (y4eOHO-HCCIIeIOBATENBCKOM)
TEMbI, [IJ€ aBTOpP pacKpbIBaeT CYThb
uccieqyeMoll  mpoOjeMbl,  MPUBOIUT
pasMUuHBlE TOYKH 3PEHMs, a TaK¥Ke
COOCTBEHHbIE B3IJIs/IbI HA HEe.

Jloknanm - TpPOAYKT CaMOCTOSITETIbHOMN
padoThI oOyuarorerocs,
NPEACTaBISIIOIUNA  co0oif  myOJMu4HOe
BBICTYILJICHHE o NPEICTABICHHIO
NOJYyYEHHbIX  PE3YJIbTATOB  PeLICHHs
OTIpeneIeHHON yueOHO-
HCCJIENOBATENBbCKON MM HAYYHOH TEMBL
TemaTuka [OOKJamOB  BbIDAETCS  Ha
3aHSATHH, BBIOOP TEMbI OCYILECTBIISIETCSI
CaMOCTOSITEJILHO. ITonroroska
OCYLIECTBIIIETCS  BO  BHEAYOUTOPHOE
Bpemsi. Pe3ynbTaTbl 03BYYMBAIOTCA Ha
HAay4YHbIX CTYJEHYECKHX KOH(EepeHLHsIX,
perjJaMeHT — 7 MUH. Ha BBICTyILUIeHHE. B
OLIEHHBAHUM PE3YyJbTAaTOB HAapaBHE C
npernoaaBaTesieM MPUHUMAIOT y4acTHe
oOyyaroruecs.
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HaumenoBaunue
OLIEHOYHOT'O
CpeacTBa

Kpatkas xapakrepuctuka npoueaypsl
OLICHUBAHUS KOMIIETEHIIUN

IIpencrasnenue
OLIEHOYHOTO
cpencrsa B hoHME

YcTHBII onpoc

YCTHBII OMPOC MO OCHOBHBIM TEPMUHAM
MOXET TPOBOOUTBCA B Havdaye/KOHIE
7a00OpaTOpPHOTO  HJIM  MPAKTUYECKOTO
3aHsTUsT B TedeHwe 15-20 muH. Jlubo
YCTHBI OMNpPOC TPOBOAUTCS B TEUCHHE
BCEr0  IMPAaKTHUYECKOTO  3aHATHS IO
3apaHee BbIIAHHOMU TEMATHKE.
BriOpannsIit IpernoaasaTesieM
00y4arOIHUICs MOKET OTBEYAaTh C MECTa
100 y TOCKH.

Bonpocel no
TeMam/pazaenamM
TVCLIATUTHHBI

HnauBuayanbHbie
3a7aHUS

CoBMecTHast  J€ATE€NbHOCTb  IPYIMIIbI
o0y4aroImuxcss W MpPerofaBaTeNs oA
yIpaBlieHUEM IIpernojaBaTesisi C LeNblo
pewmenns yueOHbIX U MPOGECCHOHATBHO-
OPUCHTHPOBAHHBIX 3aga4 nyTemM
WIPOBOTO  MOJAEJHUPOBAHUSA  PEAJbHOM
npobnemMHoit  cutyaumu.  Ilo3Bonsier
OLICHMBAThb YMCHUE AaHAJIU3UPOBATHL U
pewmarb TUMUYHBIE MPO(ECCHOHATBHBIE
3aa4u.

KommnekT 3amau

Dx3amMeH

[IpoBonUTCst B 33aHHBIN CPOK, COTJIACHO
rpaduky ydeOHOro mpouecca. llpu
BBICTABJICHUN OLCHOK YUUTBIBACTCA
YPOBEHb TPUOOPETEHHBIX KOMITETSHITHIA
oOyJaromerocs.

KomrutexT Ouneros
K SK3aMeHY
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