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1. Heawb u 3agaun nucuuiuinabl «Lluronorus

Heab: ¢opMupoBaHHEe Yy CTYACHTOB IMPEACTABICHUH O CTPYKType H (QYHKIHUSIX,
MPOUCXOXKICHUN, TPUHIUNAX IKU3HEACITCNILHOCTH W  METOAAaX HCCIEAOBAaHUS TMPO- H
YKaApUOTHUYECKHUX KIICTOK.
3agaum:

- C(l)OpMHpOBaTI) 3HAaHUEC KOHLCITYAJIbHBIX OCHOB U METOAUYCCKHUX IIPUEMOB LHUTOJIOIUH.

- YcTaHaBIMBaTh IPUYNHHO-CJICACTBCHHLIC CBA3HU B CTPOCHUHU U q)YHKHI/IOHI/IpOBaHI/II/I KJICTOK.

- OB.]'IaI[eTI) HaBbIKaMH pa6OTBI C UCITIOJIb30BAHUEM MHKpOCKOHH‘ICCKOﬁ TCXHUKU, HUTOXUMHUYCCKUX,
OMOXHMUYCCKHUX U APYTrux COBPCMCHHBIX METOA0B UCCIICAOBAHUS KIICTOK.

. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas pucummmba b1.0.21
MPOTPAMMBI.

2.2. st u3ydeHus JaHHOW y4eOHON NUCIUTUTMHBI HEOOXOIUMBI 3HAHMSI, YMCHUS U HABBIKH,

dbopMupyembie mpeamecTByOUME AucuumanHamu: «O0mmas 6uonorusy, «botanukay, «O06mas u
HEOpPraHUYeCcKask XUMHUSI».
2.3. Ilepeyenn mocneAyOMUX Y4eOHBIX TUCIUIUIUH, U1l KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKU, (OpMUpPYEMbIEC TaHHOW yueOHOU TucHUIIMHON: «[ ucTonorusy, «buonorus pa3MHOKEHUS
U pa3BUTUS», «300JI0THS OeCro3BOHOYHBIXY», «l'eHeTukay, «buoxumusy, «MosekynsapHas
ouosorusy, «O@U3M0I0THs pacTeHUNY, «DU3NOJIOTHS YEIOBEKa U KUBOTHBIXY», « MHUKPOOHUOIOTHS U
BUPYCOJIOTUS» U IP.) U MPODUIBHBIX TUCIUTLINH.

«utonorus» OTHOCUTCS K O0O0s3aTEIbHOW YacTu

TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA INCHUTIJIMHBI
[Tporiecc ocBoeHMs TUCLMIUIMHBI HampaieH Ha ¢opmupoBanue kommereHuuu OIIK-2 B
cootBercTBUU ¢ ®I'OC BO u OII BO no nannomy Hampasnenuto noarotoBku 06.03.01 «buonorus»
u nnpouiro «buonorusy:
OIIK-2: crocobeH NPUMEHSATh MPHHIUIBI CTPYKTYpHO-(YHKIMOHATHLHONW OpraHHW3allny,
UCIOJIb30BaTh (U3MOJOTHUECKUE, LUTOJOTHUYECKUE, OMOXMMHUYecKHe, Ouoduznyeckue MeTo[bl
aHaJIM3a JJIs OLICHKU U KOPPEKIIMH COCTOSIHUS )KUBBIX 00BEKTOB 1 MOHUTOPHHTA CPE/IbI UX OOUTaHMSL.

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘leﬂl/lﬂ mo JTMCHMIIVIMHE, COOTHECCHHBIX C
HHIUKATOPpAMH JOCTHXKCHUSA KOMIIeTEeHIIii

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTEeHIUI
OIIK-2 HJIK onk 21 3HaTh: - MPUHIIMIIBI KJIETOYHOIN OpraHu3alnuu
Croco0eH MIPUMEHSTD | 3HAET NPUHIAIGI | OMOJIOTHYECKUX OOBEKTOB, MEMOpaHHBIX
NPUHUMIBL  CTPYKTYPHO- | CTPYKTYpHO- MPOIIECCOB; OCHOBHBIE (ha3bl >KU3HEHHOTO
(byHKIMOHATIBHOM bYHKIMOHATBHOR IIUKJIa KJIIETOK; OCHOBHBIE IPUHIIUITBI PAOOTHI
OpraHu3aIi, " WCTIOJIH30BAHUS MUKPOCKOIINH,
OpraHu3allif, OCHOBHBIE
UCIOJIb30BATh TUCTOXUMHUYECKUX W JAPYIrMX METOJOB
(bu3noIOTHUECKHE, CHCTCMBL WCCIICIOBAaHHS KIIETOK.
IIUTOJIOTHYECKHE, KU3HEOOECTIeUeHHS U | Ymers: TpUMEHATH  (yHIAMCHTAIbHBIC
OMOXMMHYECKHE, rOMEOCTaTHYECKOM 3HaHMA [0 IMUTOJOTMM B pabore ¢
OuMopU3NUECKUE  METOIBI | PETyNIAlMH  JKU3HEHHBIX | OMOJOTMYECKMMH OOBEKTAMM.
aHaJin3a nJii OLCHKH U CbYHKHI/H\/'I JKUBBIX CHCTEM; BHa}ICTBI TCPMUHOJIOTUCHU, HCIIOJIB3YCMOU B
OUTOJIOTHUH.
KOPPEKIUH COCTOAHNA | oeprupyercs B
AKHUBBIX 00BEKTOB u
COBPEMEHHBIX
MOHUTOPHHTA CpeIObl HX
OO HTAHIIS. METOAMYECKUX TOAX0MaX,
KOHIICTIUAX U Mpobdiiemax




CTPYKTYpPHO-
(byHKIMOHATBLHON
OpraHu3ayu OMOCHCTEM.

HJ[Konk 2.2
yMeeT OCYIIECTBIISATh
BEIOOD METO/IOB,
a/IeKBaTHBIX ISl PEILICHUs
HCCIICIOBATENILCKUX 3aad

3HaTh: OCHOBHBIC METOIBI, MHCIIOIb3yEeMBbIE B
IIUTOJIOTHH.

VMeTh:  WACHTUQUIMPOBATH  PA3IUYHbIC
BHJIbI KJIETOK Ha MHUKPO- u

YIBTPAMUKPOCKOITMYECKOM YPOBHSIX.
Braners:. HABBIKAMU PaOOTHI C COBPEMEHHOM

u BBISIBJIATD CBS3U
(hU3H0IOTrHYECKOro anrapaTypou.
COCTOSIHUSI ~ 00BEKTa C
(dhakTopamu
HJIK onik 2.3 3HaTh: CTPYKTYPHYIO OPTaHU3ALUIO KIIETOK.
BJIaJICET HABBIKAMHU | YMETh: IPUMEHATH  METOJ CBETOBOI

MIPUMEHEHUS. METOOB JIsi
OIICHKU COCTOSIHUS YKHBBIX
O00BEKTOB U MOHHUTOPHHTA
Cpelbl UX OOUTaHUS.

MUKPOCKOIIUU Il ONPENCICHHUS OpraHell,
UCXOJIS U3 UX CTPYKTYPHBIX U IUTOXUMHUECKHX
0COOEHHOCTEMH.

Bnanmeth: HaBBIKOM MHUKPOCKOIHAPOBAHUS
rpenapara.




N3 aux

1. COJAEP/KAHUME U CTPYKTYPA JUCHUIIJINHBI

KOJIN4YEeCTBA AaKAACMHUICCKHUX JaCo0B

O0beM JUCHUILIMHBI COCTABJIAET 3 3a4eTHBIX eMuHHIbI, 108 yacoB, B ToMm unce (.7 3a4ueTHas eTUHUIA, 26 YACOB HA DK3aMeH.
W3 HUX pearm3yeTrcs ¢ UCIOIb30BAaHUEM JICKTPOHHOTO O0YYCHHS U JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHA 32 dac.

____ 4acoB — IIPaKTUYECKasl MOJroTOBKa

®opMa NPOMEKYTOUYHOM ATTECTAIUM: FK3aMEH.

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM, ¢ yYKa3aHHEeM BH/JI0B Y4YeOHBIX 3aHSATHH U OTBEJEHHOI0 Ha HHUX

Ne Pa3znes nucuIJIMHLI/ TEMa Buapl yueOHo# paboThI, ®opMa TeKylIero
®
n/H S | BKJIOYas CAMOCTOSATEIBHYIO paboTy oOy4Jaromuxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO MMOJTOTOBKY U TPYJ0EMKOCTh ycneBaemMocTu/
g3 (B yacax) Dopma
[P} o
o g NPOMEKYTOYHOMI
=2, KonrtakTHas paboTa nmpernoiaBarens ¢ =
= e 2 arrecTauuu
) oOyyJaronMucs =
@ 2w < (mo cemecTpam)
S & =
9 = ® =
2 S = S )
3} : ; E Jlekuusi | Cemunap/ Kouncyabranus QS
2 = == TpakTHueckoe, s
2| o = s &
8 3] g S JabopaTtopHoe 8 =
= = 3aHsTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Paznen 1. BBegeHne B IUTOJIOTHIO
Tema «lluronorus - Hayka o CTpoeHHUH, PYHKIHAIX, 2 5 2 2 1 YcTHBIi onpoc
MeTaboIHn3Me, B3aUMOOTHOIIEHHSIX CO CPEIOH, KCP
Pa3BUTUHN U IPOUCXOKICHUN KIICTKU
2 YcTHBIN onpoc
Pasnen 1. BBenenue B IUTONIOTHIO
2 7 1 4 - 2 Pemenne 3amau
Tema «MeTOIBI B IIUTOIIOTHH
KCP
3 Tect wnu ycTHbIi
Paznen 2. EnuHCTBO M pazHooOpasue
KJ'IG?O‘—IHHX %[mnop, b ’ 2 8 2 4 ) 2 ornpoc
KCP
4 Paznen 3. Ctpoenue u QyHKIUN KIETOYHBIX Tect wu
KOMIIOHEHTOB 2 9 3 4 - 2 KOHTpOJIbHas paboTa
Tema «bronormyeckne MEMOPaHBD» KCP




5 Paznen 3. Ctpoenne 1 PyHKIIMH KIETOYHBIX
KOMIIOHEHTOB Komnoxsmym
2 | 205 4 10 0.5 6 JTokaz
Tema «{uTomnnazmMa kax KCP
CIIOKHOCTPYKTYPUPOBAaHHAsA CUCTEMA)
6 Komnoksuym
o OKIJIa,
Paznen 4. SlnepHblii anmapaT KISTKHA 21125 2 4 0.5 6 HK CP A
7 VYeTHbII onpoc
Paznen 5. BociponsBeaeHue KIeTOK 2 8 2 4 - 2 Tect
KCP
4.2 I1naH BHeayJUTOPHOH CAMOCTOSATEIbHOMH Pad0ThHI 00yYAKOIIUXCS 110 JUCHUIIMHE
12........k
CaMocTosTelIbHas paboTa 00yJaroIIUXCs YueOHo-
METOIUYECKOE
OreHouHOE
Cemectp| Hassanue pasnena, TeMbl N Cpoku | TpymoeMKocTb obecrieueHue
Bun camocTosTenbHON paOboThI CpEACTBO .
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIBHOU
paboThI
[ToBTOpeHue w3 Kypca (PH3WKH TEOPETHYESCKOTO Marepuaia IIo 1.HuTonorus: y4eo.-
pazzeny» OnTukay. merton. mocooue / O.B.
Pa6ora mag tabnumeii 1. OCHOBHBIE 3TaNbl pa3BUTHS TUTOIOTHH. MysaneBckas. —
p 1B OTBeThl HA BONPOCHI U BBINOJIHEHUE 33JaHUN 1JIs1 CAMOIIPOBEPKU 10 Hpkyrek: U3n-so UT'Y,
aspen 1. BBCACHHC B UCTOPHH M3YYEHHS KICTKH. 2012.-169 c.
LIUTOJIOTHUIO 2. Yennos 10.C.
Tema «lutonorus - Hayka o BBejeHHE B KIETOUHYIO
2 CTpOoeHUH, (PYHKITUIX, lu 1 VYeTHBIA 01poc |6Ko0rnn6 y4eo. s

MeTaboau3Me,
B3aUMOOTHOILICHHSAX CO
CpeJIoif, pa3BUTHH U
IMPOUCXOXKIACHUUN KIICTKW

YHHB-TOB,
o0yJaromuxcs no
HATIPaBJICHUIO
Buonorus u 6uosnor.
cren-tsaMm / 10.C.
Yen1os.- M.: AabsHc,
2015.- 494 c.




Cemectp

Haszpanue paznena, TeMbl

CamocTosiTenpbHas pa60Ta 06y11a101111/1xcsl

Bun camocTosiTensHON paboThI

Cpoxnu
BBITIOJTHEHUS

TpyaoeMKoCcTh
(qac.)

OreHo4HOE
CPEICTBO

VYuebuo-
METOANYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

Pasgen 1. Beenenue B
LIMTOJIOTHIO

Tema «MeTtonas! B
LIUTOJIOTHNY

[ToaroroBka K yCTHOMY OIIpOCY.

N3yuenune Teopernueckon yacTh 3aHATus 2 «[lonyuenue
BPEMCHHBIX U ITOCTOSHHBIX ITPEMapaToBy.

OTBeTHI Ha KOHTPOJIBHBIE BOMPOCHI K 3aHATHIO 2.

Pabota c Tabin. «Pa3nmuuus B HOATOTOBKE MaTepHaIoB JIs

CBETOBBIX U AIEKTPOHHBIX MUKPOCKONOBY (cTp. 39 Ilutomorus,
2012).

1-2 1

Ycerabi
ompoc,
perieHue
3a7a4

1. Yennos 10.C.
BBeaenue B KIETOYHYIO
onororuto6 yuaed. s
YHHB-TOB,
00yJaroImuxcs mo
HaIpaBJICHUIO
Buosnorus u 6uoior.
cnen-tsm / FO.C.
YeHnoB.- M.: AnbsHC,
2015.- 494 c.

2. Bepemaruna B. A.
OcHOBBI obmeit
IIUTOJIOTUH [TekcT]:
yuaeb. mocobue / B. A.
Bepemaruna. — M.
Axanemus, 2007. — 176
c.

3. [IpuHIHIEI 1
METObI OMOXHMHUH U
MOJIEKYJISIPHOM
O6uonoruu
[snexTpoHHBIN pecypcl:
2-e u3n. (on.) / K.
VYuncown, Jx. Yonkep.
— M.: Bunowm. JIa6.
3nanui, 2015. — 855 ¢




Cemectp

Haszpanue paznena, TeMbl

CamocTosiTenpbHas pa60Ta 06y11a101111/1xcsl

Bun camocTosiTensHON paboThI

Cpoxnu
BBITIOJTHEHUS

TpyaoeMKoCcTh
(qac.)

OreHo4HOE
CPEICTBO

VYuebuo-
METOANYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

Pa3nen 2. Enudctso u
pa3HOO00pa3ue KIETOYHBIX
THUIIOB

V3ydeHune TEOPETHYECKOr0 MaTepHaia O CTPOCHHH W ABWKCHHH
PECHHYEK.

Occe Ha Temy «IIpOHCXOXKICHHE DYKAPHOTHICCKOM KIICTKID.
3anosHeHue TabauIbl «UepThl CXOACTBA U OTIHYHNSI KIICTOK apXeil
u 9y0aKTepuii».

2-3H

Tect
YcTHBIN
onpoc

1.ITuromorus: yue6.-
meroxn. mocooue / O.B.
MysaneBckas. —
Upkyrck: U3n-so UT'Y,
2012.-169 c.

2. Yenmnos 10.C.
Baenenrne B KI€TOYHYIO
onororuto6 yuaed. st
VHHB-TOB,
o0yJaromuxcs mo
HarpaBJICHUIO
Buosnorus u 6uoJior.
cnen-tsm / FO.C.
YeHnos.- M.: AnbsHc,
2015.- 49%4 c.
DyHKIMOHAIbHAS
Mopdosorus  KJIETKA
[TexcT]: y4eb. mocoOue
st crynenroB / J1. T
Hepsoun. — M.
VYuusepcurer, 2005. —
317 c.




Cemectp

Haszpanue paznena, TeMbl

CamocTosiTenpbHas pa60Ta 06y11a101111/1xcsl

Bun camocTosiTensHON paboThI

Cpoxnu
BBITIOJTHEHUS

TpyaoeMKoCcTh
(qac.)

OreHo4HOE
CPEICTBO

VYuebuo-
METOANYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

Paznen 3. Crpoenue u
(GYHKIIMH KJIETOYHBIX
KOMITIOHCHTOB

Tema «buonorunueckue
MeMOpaHbD»

[ToaroToBka K TECTHPOBAHUIO.
OTBeTHI Ha BONPOCH! U BeinoaHeHue 3ananuit as CPC ctp.
102-104 (ITuromorwus, 2012).

Tect

1.ITuromorus: yue6.-
mertoxn. mocooue / O.B.
MysaneBckas. —
Upkyrck: U3n-so UT'Y,
2012.-169 c.

2. Yenmnos 10.C.
Baenenrne B KI€TOYHYIO
onororuto6 yuaed. st
VHHB-TOB,
o0yJaromuxcs mo
HarpaBJICHUIO
Buosnorus u 6uoJior.
cret-tsim / FO.C.
YeHnos.- M.: AnbsHc,
2015.- 49%4 c.
buoduzuka [Teker] :
yuebnuk / pen. B. T
ApTiOXO0B. - M. :
AKazieM. IPOEeKT ;
ExatepunOypr :
Henogas kH., 2009. -
294 c.:




Cemectp

Haszpanue paznena, TeMbl

CamocTosiTenpbHas pa60Ta 06y11a101111/1xcsl

Bun camocTosiTensHON paboThI

Cpoxnu
BBITIOJTHEHUS

TpyaoeMKoCcTh
(qac.)

OreHo4HOE
CPEICTBO

VYuebuo-
METOANYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

Paznen 3. Crpoenue u
(GYHKIIMH KJIETOYHBIX
KOMIIOHEHTOB

Tema «uToriazma Kak
CJI0)KHOCTPYKTYPUPOBAHH
as CUCTEMay

[ToaroToBka K KOJIIOKBHYMY 10 TeMe «CTpoeHHe U QyHKINI
BHYTPUKIIETOYHBIX KOMIIOHEHTOBY C UCIOJIb30BaHUEM KOHCIIEKTA
JIEKLUU U PEKOMEHAYEMON JTUTEPATYPBHI.

IMoaroToBka cooOmeHusT ¢ mpe3eHTanuer mo temam «Pubdocomsl
OPOKApUOT ¥ JYyKapuoT»; «CTpocHHE W (QYHKIUH JH30COMY,
«ITepokcucomely; «L{uTo30mb»; «Bakyonb pacTeHuid» u ap.

2-5u

Konnoksuym
Jloxman

1. Yennos 10.C.
BBeaenue B KIETOYHYIO
onororuto6 yuaed. s
YHHB-TOB,
00yJaroImuxcs mo
HaIpaBJICHUIO
Buosnorus u 6uoior.
cnen-tsam / FO.C.
YeHnoB.- M.: AnbsHC,
2015.- 494 c.
2.OyHKIMOHANBHAS
MOP(HOIIOTHS KICTKH
[TexcT]: yued. mocobme
st cryaentos / J1. T
Hepsoun. — M. :
Yuusepcurer, 2005. —
317 c.

3.Knerku 1o Jlstouny
[teker] : yueOuuk /
pex.: JI. Kaccumepuc, B.
P. JlnHramnma, I.
[Tnommep ; mep. ¢ aHrIL
. B. ®ununmnosuya. -
2-¢ u3., UCIp. U JIOI. —
M.: JIa0. 3nanuii, 2018.
-1059 ¢

MHTEpHET-UCTOUHUKH

10




CamocTosiTenpHas paboTa 00yJaromuxcs VYuebHo-
METOIUYECKOE
Onenovynoe
Cemectp| HaszBanme paznena, TeMbl N Cpoku | TpymoeMKocTh o0ecrieyeHue
Bun camocTosTenbHON paboOThI CpEenCTBO N
BBIIIOJIHEHUS (uac.) CaMOCTOATENbHOU
paboTHI
1. Yennos 10.C.
IToaroToBka K KOJJIOKBUYMY IO TeME «SliepHBIN anmnapaT KIETKI BBeaenue B KIETOYHYIO
C MCITOJIb30BaHNEM KOHCIIEKTa JICKIINU H PEKOMEHTyEeMOH onororuto6 yuaed. s
JUTEPATYPHI. YHUB-TOB,
IoaroroBka coodienus ¢ npe3eHranuei no remam: «Hykneonn o0yuaromuxcs o
MPOKAPHOTUYECKHUX KIETOK»; «CTPOCHUE U THUITBI XPOMOCOM); HaIpaBJICHUIO
«SlapeIniko, ctpoeHue ¥ QYHKIUU» U TIp. Buonorus u 6uonor.
AHanu3 cxeMbl CTPOCHUS S/Ipa; 3al0HEHUE TaOIUIIbI crren-TaM / FO.C.
«Uutepdaznoe sinpo» (Lluronorus, 2012). Yennos.- M.: AnbsHc,
2015.-49%4 c.
o 2. DyHKIIMOHAIBHAS
Paznen 4. SAnepubiit KostokBuym v
2 5-6u 6 MOP(HOIIOTHS KICTKH
anmapar KJIeTKH Hoxnaz

[TexcT]: yued. mocobme
st cryaentos / J1. T
Hepsoun. — M. :
Yuusepcurer, 2005. —
317 c.

Huronorus: yue6.-
meron. nocobue / O.B.
My3anesckas. —
Wpkytck: U3n-so UT'Y,
2012.-169 c.

MHTEpHET-UCTOUHUKH
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CaMocTosTeNbHas paboTa 00yJaroIIuXCs YueOHo-
METOIUYECKOE
Onenovynoe
Cemectp| Haspanue pa3zena, TeMbl . Cpokn | TpyooeMKOCTB obecrnieueHue
Bun camocTosTenbHON paboOThI CpEenCTBO N
BBITIOJTHEHUS (qac.) CaMOCTOSITEIIBHOU
paboTHI
IToaroToBKa K yCTHOMY OIPOCY (WIJIH TECTY) C HCIIOIB30BAHNEM 1.HuTonorus: y4eo.-
KOHCIIEKTA JIEKITUHN U PEKOMEHyeMOH JINTepaTyphl, 0 TeMaM MetoJ. mocodue / O.B.
«Anpo» u «Jlenenne KIeTok». MysaneBckas. —
M3yuyeHune TeopeTnueckoro Marepuaia o ciaeayonM BOIIpocaMm: Upkyrck: U3n-so UT'Y,
pa3IMyHbIe TUIBI MHTO3a JYKapHOT, HPOUCXOXICHHE MHTO3a H 2012.-169 c.
Mei03a, OTJIMYMEe MUTO3a B PACTUTENIbHBIX KJIETKaX OT KUBOTHBIX; 2. Yennos 1O0.C.
MECTO Melio3a B KM3HCHHOM IOUKJIIC JKUBOTHBIX; aMHTO3, BBeL[eHI/Ie B KJICTOYHYIO
MPOUCXOXKACHUE MUTO3A. 6uosoruto6 yued. s
Cocrasnenune Tabnuipl «CXOACTBO U pa3iniue IPOLECCOB MUTO3a U VCTHEI — |YHUB-TOB,
) Paznexn 5. Mero3a» U TecTa mo Teme «Jlemenue kinetkw» (M3 10 3amaHuii, ¢ 7.8 2 o0yJaromuxcs mo
BocrpounsseieHre KIIETOK |OAHHM NPAaBHIBHBIM OTBETOM). H OTreI:I():gc, HAaIPaBJICHUIO

Buonorus u 6moor.
crer-tsMm / 1O.C.
Yennos.- M.: AlbsiHC,
2015.- 494 c.

OCHOBBI I[UTOJIOTHH
[anexTpoHHSBI pecypc]:
MaJblil IPAKTUKYM. —
9BK. — Upkyrck : 13x-
Bo UT'Y, 2012. — 120 c.

OO0t 00beM caMoCTOATETHbHOM PaboThl O AucuuIIuHe (yac) — 21

N3 HuXx o00beM camMoCTOSTENbHOM padOThl € MCIONb30BAaHUEM JJIEKTPOHHOIO OOY4YEeHHS |

JAUCTAaHIIMOHHBIX O6pa3OBaTeJ'H:>HLIX TEXHOJIOTHM — 6 Jac
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4.3 ConepxaHue y4eOHOro MaTrepuaja
Pa3znen 1. BBeaenne B umrosioruto. [{utomorus - Hayka o CTpoeHUHU, PYHKIUAX, META0OIN3ME,
B3aMMOOTHOIICHHUSAX CO CPENIOH, pa3BUTUHU U MPOUCXOXKICHUN KieTku. Kiietounas Teopus. PaboTsr
BupxoBa o knerouHoil matosoruu. [lanpHeimiee pa3BUTHE LUTONOTUU. OCHOBHBIE MOJOXKEHUS
COBPEMEHHOW KJIeTOYHON Teopuu. CBS3b LUTOIOTUU C OMOXMMHEH, MOJIEKYISIpHONH OHOJIOTHEH,
MUKpOOUOJIOTHEH W BHPYCOJIOTHEH, €e MECTO U pOJib B COBPEMEHHON OHOJOrMH. 3HAuYeHUE
IUTOJIOTUH JJIS1 MEUIIMHBL, CETbCKOTO X0351CTBA M OMOTEXHOIOTHH.

Meronsl B 1utosioruu. Ilpmku3HeHHOe wH3ydeHHE KIETOK. (CBeToBas MHUKPOCKOIIHS.
W3yuenne ¢uKCHpoBaHHBIX KieTOK. [lonartme o Quxcaumu kietok. [IpuHIMNIBI OKparMBaHus
KJIIETOYHBIX CTPYKTYp. Meroasl LUTOXMMHYECKOrO AaHaIW3a. OJEKTPOHHAs MUKPOCKOIUS.
Lentpudyrupoanue. MeTo sl MUKPOXUPYPTHH. MeTO/1 KJIETOUYHBIX KYIbTYp. UMMyHOXUMHSL.

Paznen 2. EnumHcTBO M pasHooOpasue KJeTOYHbIX THNOB. KileTka Kak equHHUIIA CTPOEHMS,
(GYHKLIMOHMPOBAHUS, PA3BUTHUS, NATOJIOTMYECKUX U3MEHEHUH OpraHu3MoB. JleeHue KJIETOK - MyTh
yBenuueHuss ux uyucna. duddepeHnupoBka Kak mporecc 00pa30BaHUs CIEMUATN3UPOBAHHBIX
KJIETOK. TOTUIIOTEHTHOCTh KJIETOK MHOTOKJIETOYHOI'O opraHusma. KieTku mpokapuoT U 3yKapuoT.
OOumii mmaH CcTpoeHus: KieToK. DyHKIMOHAJIbHBIE CHCTEMBI KIETOK MPOKAPUOT U IYKApHOT.
Apxebakrepun u sydakrepuu, CXOACTBO M pa3IMuyue MEXKAY KIETKAMU PACTEHUH, >KUBOTHBIX U
rpuoB.

Pa3nes 3. Ctpoenue n GyHKIMH KJIETOYHBIX KOMIIOHEHTOB. buonornueckue memOpansl. Monenu
opranuzanuu MemOpanbl. OOliee npeAcTaBlIeHUEe O JUNUAAX M Oeakax MeMOpaH, UX CTPYKTYDE,
CBOMCTBAX U (PYHKIIMSIX.

[Tna3matuyeckass MemOpaHa Kak OCHOBHAas YyHHBEpcalbHas [Uuld BceX KIETOK cyOcucrema
MIOBEPXHOCTHOTO amnmnapaTta. Ponb miasmaruyeckoil mMemOpaHbl B KIJIETOYHOM NPOHMUIIAEMOCTH.
ITaccuBHBINM M aKTUBHBIN TPAHCIIOPT BELIECTB Uuepe3 MeMOpaHy. DK301IUTO3 U SHJIOLIUTO3, CBSI3b 3TUX
IIPOLIECCOB € JIU30COMaMU.

Penentopnas ¢yHkuus miuazManemMmbl. CrHenuaau3upOBaHHbIE CTPYKTYpbl IIa3MaTHUYECKON
MeMOpaHbl: MUKPOBOPCHHKH, PECHUYKH U KTYTHKU. OCOOEHHOCTH CTPOCHHUE KI'YTHKOB OAKTEPHIA.
IIpencraBnenue o Apyrux (QyHKOMAX MIa3MaTHYeCKOH MEMOpPaHbI: MEKKJIETOYHbIE KOHTAKThl U
cBs3u. HagmemOpaHHbIe CTPYKTYpBI KIIETOK.

[lutoruiasMa Kak CIOXHOCTPYKTYpHUpOBaHHas cucteMa. OOmuMi XUMHYECKUIl cocTaB
nurorasMel. [{luto3omne, ee pyHkuu. BriatoyeHus B HUTOMIA3MYy KJIETOK PACTEHUN U KUBOTHBIX,
uX JOKajau3alusa W (yHKLIHMOHaJIbHOE 3HaueHHe. HemeMOpaHHBIE OpraHOUIBI: PUOOCOMBI MPO- U
JYKapUOTHYECKUX KJIETOK, MX CTPYKTypHas W XUMHUYECKas OpraHu3anus. AKTUBHBIC LEHTPBI
pudocom. @DyHkuuu prOocoM. MUKpOpUIaMEHTbI, MHUKPOTPYOOUKH, TeTepOreHHas cucrema
MIPOMEXYTOUHBIX (pusameHToB. TyOynuHBI, UX CBOMCTBA M POJb B 00pa30BaHUU MHUKPOTPYOOUEK.
LlenTpHonb: ynbTpacTpyKTypa, pEIUIMKaLUs, y9acTUE B ACIECHUU KIIETOK.

MemMmOpaHHble OpraHOMJIbl LUTOIIA3Mbl. DHAOIUIA3MAaTHUYECKUM PETHKYIyM: IOHATHE U
obmas xapakTepucTuka. ['paHynspHass SHJIOIUIa3MaTHYeCKas CeTb, €€ CTPOCHUE, XUMHUYECKas
KOMITO3HMIUS U OCHOBHAsS POJIb KAK CTPYKTYPBI, YHaCTBYIOIIEH B CHHTE3€ YKCIIOPTUPYEMBIX U3 KIIETKH
O0enkoB. CBsi3p TpaHYJISPHON DHJIOMIA3MATUYECKOW CeTH C sepHOd oOonoukoi. ['maakas
SHOIUIa3MaTHYECKasl CETh, CTPYKTYpHasl XapaKTepucTuka u xumusi. CBs3b TIaAKOT0 PETUKYIIyMa C
CHUHTE30M IIOJINCAXapUJ0B, JXKUPOB, CTEPOMAOB W Apyrux Monekyna. Pons rmaakxon OIIC B
NIe3aKTUBALIMY PA3IUYHBIX XUMUYECKUX peareHToB. CBs3b ¢ PyHKIMENH MpoBeAeHHs BO30OYKIEHUS B
MBIILIEYHON TKaHU.

Amnmnapar 'onpmpxu. OOmmias XxapakTepuUCTUKa, JOKalu3alus B KieTke, cTpoeHne. OyHKIuu
anmapara ['oybJKu: cerperuus, HakOIIEHUE, CO3PEBAaHUE U DKCKPELUs CEKPETOB U IPYTHUX BEILIECTB
B KJeTKe. JIn30coMbl, ucTopust uX OTKpbITHA. CTPYKTypa U XMMHYECKasT XapaKTEPUCTUKA JIM30COM.
Tunsl sm3ocomM. @YHKIMM JHM30COM, HMX NpoUCcXOkJaeHue. CBA3b JHM30COM C IpoLeccaMu
BHYTPUKJIETOYHOTO MHILEBapeHus, ¢ (¢arounto3om, ¢ pabortoi ammapara ['ombmxu. OOmiee



MIPEJCTaBICHUE O BAaKYOJSIPHOM cucTeMe KJIEeTOK pacTteHuid. OOiiee mpeacTaBieHHe O CTPOSHUH U
(GYHKLIHUAX IEPOKCUCOM M IPYTUX MUKPOOPraHOUaX 3yKapHOT.

MuTtoxonapun. CTpyKTypa MUTOXOHAPHIA: MEMOpaHbI, KPUCTHI, MATPUKC, UX POJIb B CHHTE3E
n HakomieHun AT®. CTpoeHue KpHUCT, JOKaIM3aLUsi B JUIONPOTEUIHBIX MeMOpaHaxX 3BEHHEB
okHucIuTenbHOro (pochopunupoBanus. Marpukc mutoxouapuit: PHK, pubocomsr, THK, Genxu
MUTOXOHIpUH. [IponcxoxkaeHne MUTOXOHIPHI. AHAJIOTH MUTOXOHAPHH Y OaKTEpHil.

[InacTuasl: XJI0pOILUIACTHI, XPOMOIUIACTBI U JICUKOILIACTHI. TOHKOE CTPOEHUE XJIOPOILIACTOB.
Oynkuus mnactug. poucxoxaenue niaactua. @OTOCUHTE3UPYIOLIE MEMOPaHbI IPOKAPUOT.

Pasnen 4. SInepublii annapar kiaeTrku. VHTepdazHoe Sap0, OCHOBHBIC AJIEMEHTHI €70 CTPYKTYPHI:
XpOMAaTHH (XpOMOCOMBI), SIIPBIIIKO, SIACPHBIN COK, siIepHas 000JI0UKa. XPOMATHH, €Tr0 XUMUYECKas
xapakrepucTtuka. Juddy3Hbiii 1 KOHIEHCUPOBAHHBIM XpPOMATHH, SyXPOMAaTUH U T€TEPOXPOMATHH,
X (QYHKIMOHAIBHOE 3HAYCHHUE. YIIBTPACTPYKTypa XpOMAaTWHA. SIAPBIINIKO - OpPraHOW] CHUHTE3a
KJIETOYHBIX pubocoM. Xumus spbiiika. CTpoeHue U yabTpacTpyKTypa sapbiika. Llukia nusmenenus
CTPYKTYPHI SIIPHIIIKA B CBS3H C €r0 (PYHKITHCH.

SAnepnas o6onouka, ee cTpoeHue 1 GyHKIMOHaIbHOE 3HaueHue. [lopoBbie koMIuiekchl. CBA3b
SIIEpHON O0OJIOYKM C LMTOIJIA3MAaTHUUYECKUMHU CTPYKTypaMu U Xpomocomamu. Hykieoruiazma.
OcHoBuble GyHKIMM siapa. Perukanus monekyn JJHK mpokapuot u aykapuor.

Paszgen 5. BocnpousBenenme KkiaeToK. JKU3HEHHBIM LMK KIETKH: TMPECHHTETUYECKAs,
CUHTCTHYECKAss M TOCTCHHTETHYeCKas ¢azbl. 3HaueHUe STUX (a3 B KU3HHU KICTKU. JleneHue
MIPOKAPUOTUYECKUX KiIeTOK. O0Ias cxema HempsMOro JAeNeHUS KIETOK (MUTO03a) 3YKapHOTHIECKIX
kietok. Craguu MHUTO33a, WX XapaKTepucThka. Poiab MHKpOTpyOO4YeK B  00Opa3oBaHUU
axpOMaTHHOBOI'O BEpETEHA JICJICHUS KJIETOK. POJIb BepeTeHa B pacX0KI€HUU XPOMOCOM MPU MUTO3E.
[{uTokuHE3 y )KMBOTHBIX U PACTUTEIBHBIX KJIETOK. J[Ba COCTOSHUS SIIEPHBIX CTPYKTYP- XPOMOCOM.
[ToBenenne xpomarwHa- XpOMOCOM - BO BpeMs muTo3a. OOmiee cTpoeHue, THIBI U (opma
MUTOTHYECKUX XpomocoM. LlenTpomepa, Teromepa.

O6miee npeacrasiienne o meio3e. Ctaauu Meio3a. KoHbroraus XpoMocoM, KpOCCHHTOBED,
PEoYKLIMS YKCIIa XPOMOCOM. broJIOrnyeckuii CMbICi Melo3a. Pa3nnuns MexXay MUTO30M U MEHO30M.
XpOMOCOMBI THIIA JIAMIOBBIX IIETOK. [l0TUTEHHBIE XPOMOCOMBI.

2.3.1. TlepeyeHb CEMMHAPCKHUX, IPAKTHYECKUX 3aHATHH U J1a00pPaTOPHBIX padoT

Ne Ne paznena u HaumeHoBaHue Tpyr1oeMKoCTh OueHoYHbIE ®opMupyeMbIe
1/H TeMbl CeMHHApOB, (gac.) cpeacTBa KOMIIeTeHIINH
NPaKTHYECKUX U Bceero N3 Hux (MHAMKATOPBI)*
J1a0OPaTOPHBIX padoT | YacoB NpPaKTHY
eckast
MOJAroTOB
Ka
1 2 3 4 5 6 7
1 | Pazgenl JlaGoparopnas pabota 2 Oryer 1o OIIK-2
Tema «Metonsl B | Nel «CBetoBas 11abopaTopHOH HJIK onk-2.1
LUTOJIOTHI MHKPOCKOITHSD) pabote, KOHTP. UK onr-22
BOIIPOCHI HﬂR’ OIK-2.3
2 | Pa3genl JlabGopaTopHas pabota 2 Otuer 1o OIIK-2
Tema «Metopi B | N2 «[Tonmyuenue 1abopaTOpHOi HJIK onk-2.1
LIUTOJIOTAW BPEMEHHBIX " pabote, KOHTP. HJIK onk-2.2
HOCTOSIHHBIX BOTIPOCHI HJIK onx-23
[pEnapaToBy
3 | Pa3genl JlaGoparophast pabora 2 Oruer no OIIK-2
Ne3 1n1abopaTopHOH HJIK onk-2.1
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Tema «Metonpl B | «[{uToxumMuaeckue pabore, KOHTp. WK onr-22
LIATOJIOTUM METO/IbI W3YUYEHHUS BOIIPOCEHI HJIK onk-23
KJICTKI

4 | Pazgen 1 Komnoksuym 1 VYceTHbli ompoc, OIIK-2
Tema «Uctopus pernieHne 3aaa4d HJIK onk-2.1
U3YUCHUS HJIK onk-2.2
KJIETKH» HJIK onk-23
Tema «MeToIBI B
IIMTOJIOTHI»

5 | Pa3gen 2 JlaboparopHast pabora Otuer mo JIP, OIIK-2
EnunacTBO u | Ned KOHTPOJIbHBIC HJIK onk-2.1
pasHoobpasue «[IpokaproTHYECKHE U BOIIPOCHI HJIK onk-2.2
KJIETOYHBIX THIIOB | 3YKapHOTHYECKHE HJIK onk-23

KJICTKH

6 | Pasmen 2 Komnoksuym 2 YcTHbIH ompoc, OIIK-2
EnuncTBO u JoKma / HJIK onk-2.1
pazHooOpasue pedepar, HJIK onk-2.2
KJIETOYHBIX THITOB TECT HJIK onk-23

7 | Paznen3 Jlaboparophast pabora Ortuer o JIP, OIIK-2
Tema Ne5  «Omnpenenenne KOHTPOJIbHBIE HJIK onx-2.1
«buonorndeckne | nedcTBUS BOIIPOCHI HJIK onx-2.2
MeMOpaHbI» TEMIIEPATYPhI Ha HJIK onk-23

HPOHUIAEMOCTb
I1a3MaIeMMBI "
TOHOIITACTA B KJIETKAX
JqyKa 1O  CKOPOCTH
HPOHUKHOBCHUSI
MOYCBHHBI B BaKyOIIb»
581051 «3yueHue
BIIUSTHUS
TEeMIIEPaTypHOTO "
XUMHYECKOTO
baxTopoB Ha
HPOHUI[AEMOCTb
MeMOpaHBbI KJIETOK
KOpHEIUIoAAa KpacHOM
CBEKJIBD)

8 | Pazmen 3 Kommoxsuym 3 YcTHBIH ompoc, OIIK-2
Tema TECT HJIK onk-2.1
«buonornyeckue HJIK onk-2.2
MeMOpaHbD» HJIK onk-23

9 | Paznen3 JlaGoparophast pabota Ortuer no JIP, OIIK-2
Tema Ne6 «Iuroruiasma: KOHTPOJIbHBIE HJIK onx-2.1
«lurornasMa KaKk | opraHesibhy BOIIPOCHI HJIK onk-2.2
CIIO)KHOCTPYKTYP HJIK onk-23
MpOBaHHAs
CHCTEMa

10 | Pasnen 3 Komnoksuym 4 Jlokunaz ¢ OIlK-2
Tema Iuromnnasma Mpe3eHTalue, HIIK onk-21
«IluTornasma Kak 3YKapHOT: [UTO30JIb TECT WIN HJIK onk-2.2
CIOKHOCTPYKTYP | i yemvembpaHHbIe KOHTPOJIbHAS HJIK onk-23
MpOBaHHAas OpraHeTbI pabora
CHCTEMa
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11 | Pazgen 3 Jlaboparopnast pabora Ortuer no JIP, OIIK-2
Tema Ne7 «uronnazma: KOHTPOJIbHBIC HJIK onk-2.1
«luTomnasMa Kak | BKIIOYEHHSD BOIPOCHI HJIK onk-2.2
CIIOKHOCTPYKTYP HJIK onk-23
HUpOBaHHAs
CHCTEMay

12 | Pazgen 3 Komnoksuym 5 Joknan ¢ OIIK-2
Tema LuTomnazma Mpe3eHTanuex, HJIK onk-21
«lIuTomnasma Kak 3YKapHOT: TECT WIN HJIK onk-2.2
CIOKHOCTPYKTYD | wembpanmble KOHTPOJIbHAsS HJIK on-23
MUpOBaHHAS OpraHeTbi pabora
CHCTEMay

13 | Pazgen 3 KommokBuym 6 JToxnaz ¢ OIIK-2
Tema Huromnasma Mpe3eHTanuex, HJIK onk-2.1
«IluTormnasma Kak SYKapUOT: TECT WIH HJIK onk-2.2
CIOKHOCTPYKTYP | \emGpaHHbIe KOHTPOJIbHAS HJIK onk-23
HpOoBaHHAs OpraHeIbI pabora
CHCTEMaY

14 | Paspen 4 Kosnoksuym 7 Jloknaz ¢ OIIK-2
SnepHblii anmapat | Kietounoe sapo Mpe3eHTauei HJIK onk-21
KIIETKH HJIK onk-2.2

HJIK onk-23
15 | Pa3men 5 Jlenenue KIEeTOK Ortuer no JIP, OIIK-2
Tema «Jlenenue KOHTPOJIbHBIE HJIK onx-2.1
Jlaboparophast pabora HITK ok
KJIETOK . BOITPOCHI OI1K-2.2
No8 «Muto3 u Meiio3 B WK ok
OIIK-2.3
PaCTHTEIIBHBIX "
JKHUBOTHBIX KJIICTKaX»

16 | Pasgea S KonnoxBuym 8 VYeTHBIi onpoc, OIIK-2
Tema «Jlenenue | Muros. Meiios. pelieHue 3a1a4 HJIK onk-2.1
KIIETOK» HJIK onk-2.2

HJIK onk-23
4.3.2. Ilepeyenb Tem (BONPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOC H3y4YCeHHE
CTYJA€HTAMM B PaMKax camocTosiTe/ibHoii padoTsl (CPC)
Ne i/ Tema 3ananue ®opmupyemasn NAK
KOMIIETEHIIHSI
1. Tema «l{utonorus - Hayka o | JlomomHuTs  TabmuIyy 1. OIIK-2 MK onk-21
CTPOCHUH, (PYHKITHSIX, OCHOBHBIE 3Tambl Pa3BHTHUS
MCTa6OHH3M€, IUTOJIOTHUH.
B3aUMOOTHOIIECHUAX CO BrImonHuTs BOIIPOCHL 158
CpeﬂOﬁ, pa3BUTHU U 3alaHud JI1 CaMOIIPOBCPKU.
MIPOUCXOKACHNUH KIICTKHU»
2. Tema «MeToasl B N3y4nTh TEOPETHYECKYIO OIIK-2 UK onk-21
HUATOJIOT U gacTh 3aHATHA 2 «[lomyueHue HJIK onx-22
BPEMCEHHBIX U IMOCTOAHHBIX HﬂK OITK-2.3
MpenapaToB.
OTBeTI/ITB Ha KOHTPOJIbHBIC
BOHPOCHI K 3aHATHUIO 2:
3anoaHuTh Tabi. Pasauuuns B
MOJATOTOBKE MAaTCpHAJIOB IJIid
CBETOBBIX 1 JJICKTPOHHBIX
MUKPOCKOIOB Ha cTp. 39
HuTonorus, 2012.
Tema «Kinetku Wzyunts TEOPETHIECKUH OIIK-2 UK onk-2.1
3. MIPOKAPUOT U IYKAPHOT marepual O  CTPOCHUH U HIIK onk-22
JBMXCHUHN PECHUYCK.
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Hamucate o3cce Ha  Temy
«ITpoucxoxnenue
9YKapUOTHYECKOH KICTKHI.
CoctaBuTh TabIUILy «YepTh
CXOJICTBA M OTJINYHS KJICTOK
apxed u yOaKTepuin».

HIIK onx-23

Tema «buosornueckne
4, MeMOpaHBI

W3yuuth TeopeTudecKuil
MaTepHall, ACTOIb3YS JICKIHH,
yueOHHK 1 yueOHOe nocodue,
Y TIOJATOTOBUTHCS K
TETUPOBAHUIO.

OTBETHUTH HA BOTIPOCHI U
BBINTOJIHUTE 3amanus g1 CPC
ctp. 102-104 (Llutonorus,
2012).

OIIK-2

HJIK onk-21
UK onk-22
HK onk23

Tema «l{uTomrazma kak
5. CIIOKHOCTPYKTYPHPOBAHH
asi CHCTEMay

W3yuuth TeopeTudecKuil
MaTepHall, ACTOIb3YS JICKIHH,
y9eOHHK U ydeOHOe TToco0ue,
U TIOATOTOBHUTHCS K
KOJUIOKBHYMY TIO TEMeE
«CtpoeHue u QyHKINU
BHYTPHUKIETOYHBIX
KOMITOHEHTOB.

[TonroToBuTh COOOIICHHUS C
Mpe3eHTalel 1o  TeMam
«Pubocombl  mpoKapuoT U
oykapuot»; «CrTpoeHWe U
hyHKIIIH JTU30COM,
«ITepoKcHCOMBI»;
«Iuto30mb»; «Baxkyonb
pacTeHui» u Ip.

OIIK-2

HJIK onk-21
HIIK omx-2.2
HK onk23

Tema «Sapo kieTkn»

[MoxroToBUTH COOOIICHHS C
TIpe3eHTAINeH 110 TeMaM:
«Hyxneoun
MPOKAaPUOTUYECKUX KIICTOK»;
«CTpoeHue U TUTIBI
XpOMOCOMY; «SIpBbIlIKO,
CTpOeHHE U QYHKIMU» U TIp.
[IpoananusupoBaTh cxemy
CTPOCHUS sI/Ipa; HAUTH
OCHOBHEBIC CTPYKTYPHI SIpa U
3aITOJTHUTH TaOIHILy
«UHTepdazHoe AIpoy
(ITutomnorus, 2012).

OIIK-2

HJIK onk-21
HIIK onx-22
UK onx-23

Tema «JleneHne KICTOK»

CocTaBUTb TaOIHUITY
«CxomcTBO M pasiuuue
MPOLIECCOB MUTO3a U
Meno3an.

CocCTaBHTh TECTOBOE 3aJaHUE
mo TteMme «JleleHHe KIETKM»
(3 10 3aganmii, ¢ OJHUM
IpaBHUJIbHBIM OTBCTOM).
IoaroToBuThCS K
TECTUPOBAHUIO 1o TeMaM
«Sapo» u «JleneHne KIeTok».

OIIK-2

HJIK onk-21
UK onx-23

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUM CAMOCTOSITEIbHOI PadoThl CTYICHTOB
CamocTosTenbHast paboTa CTY/IEHTOB SIBJISIETCS COCTAaBHOM YacThIO0 y4EOHOI 0 MpoIecca U UMeeT
LEJIBIO 3aKpEeIICHHE U YIiIyOJieHHe MOTyYeHHbIX 3HAaHUH M HAaBBIKOB, MIOMCK U MPUOOPETEHHE HOBBIX
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3HAaHUH, a TakXKe BBINOJHEHHE Y4YeOHBIX 3aJaHHi, MOATOTOBKY K MPEIACTOSIIUM 3aHATUAM H
HK3aMEHY.

Jlsiss opraHM3anyy CaMOCTOSATENBHOW paboThl Mo aucuumuinHe «L{uTonorus» ucnoiab3yroTces
cnenyromue GopMbl CaMOCTOSTENHHON Y4eOHON pabOThI:

- Pabota Haj KOHCIIEKTOM JIEKLIMH.

- [TonOop, nzydenue, aHanu3 peKOMEHIOBaHHOW JIUTEPATYPBHI.

- CaMocTOsITeIbHOE U3yUCHHE OTACIBHBIX TEM, MaparpadoB, He U3II0KEHHBIX B JICKIINH.

- [loaroroBka k 1a00paTOPHOMY 3aHSITHIO COCTOUT B TEOPETUUECKOMN MOATOTOBKE U BHIIOJTHEHUH
3aJlaHul (pelleHre 3a1a4, OTBETHI Ha BOIIPOCHI, BHIIIOJHEHUE 33JaHUN U T.J.).

- Hanmucanue pedeparoB / moaAroroBka J0KJIaI0B.

- [TonroToBka K TECTUPOBAHUIO, KOJUIOKBUYMY, KOHTPOJIBHON paboTe, yCTHOMY OIPOCY.

- [loaroroBka k 3K3aMeHy.

Iucvmennvie pabomsi. J{ns m3ydeHHss TEeM, HE H3JOXKEHHBIX B JIEKIIMH, PEKOMEHIYETCS
MCIIOJIb30BaTh OCHOBHYIO M JOIMOJIHUTENBHYIO JIMTEPATYPY, a TAKKE MCTOUYHUKU, HAWJEHHBIC MPU
MOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M TOUCKOBBIX cucTeM. [l 3akpersieHus Marepuana
pEKOMEHIyeTCsl JieJlaTh KpaTKue KOHCIIEKTHI 1Mo TeMe. B pamkax nucuuruimssl «L{uTomorus»
IIPElyCMOTPEHO BBINOJIHEHNE MUCbMEHHBIX padoT (cM. Mysanesckas O.B. Lluronorus: yue6-meron.
nocobue / O.B. Mysanesckas. — Upkyrck: U3a-so UT'Y, 2012. — 169 c.).

Peghepam — dpopma nmucbMeHHON pabOTHI, KOTOpas MPEICTABISICT COO0N KpaTKOE HM3JI0KCHHE
COJZIep>KaHusl HAy4YHBIX TPYIOB, JUTEpaTyphl MO ompeneieHHord Teme. OO0beM pedepaTa MOKET
nocturathb 15-20 cTp.; BpeMsi, OTBOAMMOE Ha €Tr0 MOJATOTOBKY — OT 2 Heelb 10 Mecsina. [loaroroska
pedepara moapa3yMeBaeT CaMOCTOSITENIBHOE H3yYEHUE CTYACHTOM HECKOJBKHX JIUTEPATyPHBIX
UCTOYHHUKOB (y4eOHUKOB, MOHOTrpaduii, HAy4YHBIX CTaTed W T.A.) MO ONpPEACIHEHHON Teme, He
paccMmarpuBaeMoil MoApoOHO HA JIEKIUH, CUCTEMATH3AIMIO0 MaTepuana U KpaTkoe ero M3JjI0XKeHHe.
Llenp wHammcanus pedepaTta — TNPUBUTHE CTYJACHTY HAaBBIKOB KpATKOTO W JIAKOHHYHOTO
MpEJICTAaBICHUS] COOpaHHBIX MarepualioB U (AKTOB B COOTBETCTBHUM C TpeOOBaHUSAMU,
MPEIbSBIIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

Ctpykrypa pedepara BKIIOUALT:

- TurynbHbI JIUCT.

- ConepxaHue.

- Beenenue, rie kpatko Gpopmynupyetcs mpodiema, 1eib U 3a1a4u pedepara.

- OcHOBHas yacThb pabOThl COCTOUT M3 HECKOJIBKHUX pa3feioB, B KOTOPBIX U3JIaraeTcs CyTh TEMBI
pedepara.

- 3aKIIIOUeHHE.

- CIMCOK HCIT0JIb30BAHHOM JINTEPATYPHI.

IIpu odopmiennn pedepata cireayer MNPUAEPKUBATHCSI TEXHUUYECKUX TpeOOBaHMH,
MpeIbABISEMBIX K pedpepaTaM U KypCOBBIM paboTaM, UMEIOIIMXCS Ha Kadeape.

Kputepuu onienuBanus pedepara:

- OneHKa «OTJIMYHO» BBICTABIISAETCS B TOM Cly4ae, eclid B pedepare MOJHOCThIO PACKpPhITAa TEMA,
MPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSIHME BOINpOCA, MaTepuajd  M3JI0KEH  JIOTUYHO,
MOCJIeZI0BAaTENbHO, MpHUBENEHO He MeHee 10 mauTepaTypHBIX HMCTOYHHMKOB (Cpeiyd KOTOPBIX
npeoOiaaeT TuTepaTypa 3a nocyieaHue S jet), pegepat ohopMIIeH B COOTBETCTBUH C TEXHUYECKUMHU
TpeOOBaHUSAMU, NPEABSBIIEMbIMHI K TAKOTO poJia paboTaM.

- O11eHKa «XOPOIIO» - TEMA PACKPbITa, IPUBEAECHO JOCTATOYHOE KOJUYECTBO MaTepHaia, HO pH
3TOM MaTepuall B HEJOCTATOYHOM CTENeHM NpoaHaTW3MpOBaH aBTOPOM, odopmiieHue pedepara
COOTBETCTBYET TEXHHUUECKUM TPEOOBAHUSM.

- O1eHKa «yIOBJIETBOPUTEIBHO» - T€Ma PACKPbITa MOBEPXHOCTHO, MaTepuaj MPUBEIEH Kak
npocTas KoHcTaTalus (akToB, HE MPOAHAIM3UPOBAaH, B O(GOPMIIEHMM HMEIOTCS TEXHHUYECKHE
HEJO0CTaTKH, CIIUCOK JIUTEPATYPhl COJIEPKUT MEHEE 5 UICTOYHHUKOB.

- OneHka «HEYyJOBIETBOPUTEIBHO» - TeMa HE PAaCKphITA, CKYAHBIH 00bEM NPUBEAECHHBIX
MaTepuasoB.
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Yemuvui 0oknao — 310 coobuenune B TeueHue 10-15 MUH, B KOTOPOM CTYAEHT B JJAKOHUYHOH
(dopMe TOKEH H3JI0KHUTh MaTepuasl MO0 COOTBETCTBYIOIIEH TeMe, MPUIEPKHUBAACH CIETYIOLIETO
IUIaHa: BBEJEHHE, OCHOBHAs 4acTh, 3akKitoueHue. Jlokmax CcompoBOXKAAETCS Npe3eHTALMEH,
OTpakarollell OCHOBHBIE IIOJIOKEHMsI IO COOTBETCTBYIOLIEH Teme, BKJIOYAOLIEH HarjsiiHble
MaTepHalbl (CXeMbl, Ta0IUIbl, poTO U T.1.). I10o OKOHYaHHMHM TOKIIaAa CTYIEHTY 3aJal0T BOTIPOCHI, KaK
IIPeroiaBaTellb, TaK U CTYJEHTHI, HA KOTOPbIE JOKJIAIUMK JOJKEH AAaTh NCUEPIIBIBAIOINE OTBETHI.

Kpurepuu onieHnBaHus yCTHOIO JOKJIaa:

- OneHka «OTIMYHO». B JOKIIa/1€ MOHOCTBIO PACKphITa TEMa, IPOAHATU3UPOBAHO COBPEMEHHOE
COCTOSIHME BOIIPOCA; CTYACHT CBOOOAHO BIAJEET MaTepUaloM, U3JaraeT €ro JIOTMYHO,
[I0CJIe/I0BATENbHO, JIAKOHWYHO, CcOOII0/lasi OCHOBHbIE IIpaBHUJa KynbTypbhl peun. Jloknan
COIIPOBOXKAAETCS IPE3EHTALNEN, KOTOpasi OTPaXKaeT OCHOBHBIE MOJIOKEHUS TOKJIAa, PE3EHTalUs
COCTaBJICHA TPAaMOTHO C COOJIOJIEHHEM OOIMX TPeOOBaHMH, MpaBMI MPUGTOBOTO O(HOPMIICHHUS,
noJiauu rpa)u4eckoro MaTepuaia, MMEIOTCsl CChIIIKU Ha MTPUBECHHbIE ()OTO, PUCYHKH, CXEMBI H T.]1.,
IIPUBOAMTCS CIHUCOK MCIIOJIb30BaHHOM JuTeparypsl. [Ipu oOCyxaeHuM 1OKIaja CTYIEHT AaeT
HCYEpIBIBAIOIINE, ApTyMEHTUPOBAHHbBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Onenka «xopouoy. Tema packpbiTa, IPUBEIEHO T0CTATOYHOE KOJIMYECTBO MaTepuaa, HO IpH
9TOM MaTepuasl B HEJOCTATOYHOU CTEIEHH ITPOAHAIM3UPOBAH aBTOpOoM. [Ipe3eHTanus He B IMOIHOU
CTEIEHU COOTBETCTBYET OOImMM TpeOoBaHUAM. OTBETHI CTyJEHTa HE Ha BCE BONPOCHI SBISIOTCS
HCYEPIBIBAIOIIUMU U apTyMEHTHPOBAHHBIMHU.

- OneHKa «yJOBIETBOPUTEIbHOY. TemMa pacKpbITa HE MOJIHO, MaTepyuajl NPUBEAEH KakK MpocTast
KOHCTaTauMsi (pakToB, HE IPOAHATU3UPOBAH, CTYAEHT II0Ka3bIBAET IIOBEPXHOCTHBIE 3HAHMSL.
IIpe3eHTalyst YaCTUYHO COOTBETCTBYET YCTAHOBJIEHHBIM TpeboBaHMsIM. IIpu obcykaeHnn nokiaaa
CTYZEHT HE BCer/ia AaeT MpaBUIIbHbIE, HCUEPIIBIBAIOIINE OTBETHI HA 33aBA€MbI€ BOIIPOCHI.

- OneHKa «HEeYA0BIETBOPUTENBbHO». TeMa Tok1aza He pacKpbITa, CKYAHbII 00beM PUBEIEHHBIX
MaTepUasoB; Mpe3eHTanust orcyrcTByeT. [lpu oOcykaeHun oKaana CTyJeHT HE JaeT OTBEThl WM
OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

Yemuwiti onpoc — METOI KOHTPOJISA, IMO3BOJIAIOLIMM HE TOJIBKO ONPAIINBATh U KOHTPOJIUPOBATH
3HaHUS y CTYAEHTOB, HO 3aKpEIUIATh 3HAHUA, yMEHUs U HaBblkU. [lo mucuuruinne «{utomorus»
MpeAyCMOTpeH (POHTAIBHBIA YCTHBIM ompoc. Kputepus oueHuBas COBIAJAIOT C  BHIIIE
U3JI0KEHHBIMU KPUTEPHSIMU OLIEHUBAHUSI OTBETOB IPH 00CYKIAECHUHU JIOKIA/0B.

[TuceMeHHBIE KOHTPOJIbHBIE pa0OThI, TECTOBBIE 3aJaHUS OLIEHUBAIOTCA M0 OANIbHOM cucTeMe.

4.5. IlpumepHasi TeMATHKA KYpPCOBBIX paldoT (MPOEKTOB): HE IMPEIyCMOTPEHbl Y4eOHBIM
IIJIAHOM.

V. YYUEBHO-METOJUYECKOE 1 HTHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

a) OCHOBHasi JIMTepaTypa
1. Yennos FO. C. BBenenue B KJI€TOUHYIO OMOIOTHIO [TEKCT]: yuel. JIsl YHUB-TOB, 00Yy4arOIIUXCS
1o HarpasieHuto buonorus u ouosnor. cnen-tam / FO. C. Yenuos. - M.: Anbsnc, 2015. — 494 c.
2. Huronorus [TekcT]: yuel.- MeTroa. mocodue / O. B. Myzanesckas. — Upkyrck: U3n-so UT'Y,
2012. - 169 c.
3. Lluronorus [3nekTpoHHBIN pecypc]: yueb.- meTos. nocobue. — IBK. — Upkyrck : M3a-Bo UT'Y,
2012. — 169 c. — Pexxum noctymna: U3 «bubdanorex».

0) 10MOJIHUTEJIbHAS JIUTEpaTypa
1. Bepemaruna B. A. OcHOBBI 00111€# 1TUTONOTHH [TeKCT]: yueb. mocobue / B. A. Bepemaruna. —
M. : Axagemus, 2007. — 176 c.
2. OCHOBBI IIUTOJIOTUU [3EKTPOHHBIN pecypc]: Manblil npakTukym. — OBK. — Upkyrck : 3a-Bo
Ury, 2012. — 120 c. — Pexxum noctyma: 943 «bubmmorex».
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3. [IpuHIMIIBI 1 METOIBI OMOXUMUU U MOJICKYISPHON OMOJIOTHH [JIEKTPOHHBIN pecypc]: 2-e U3 .
(a1.) / K. Yuncon, JIx. Yonkep. — M.: bunom. JIa0. 3nanwnii, 2015. — 855 c¢. — Pexxum noctymna: 9bC
«JIanb»

4. Knetku no JIprouny [Tekct] : yaeOnuk / pen.: JI. Kaccumepuc, B. P. JIunranma, JI. [Tmonmep ;
niep. ¢ aaria. U. B. @ununmnosuya. - 2-¢ us., ucnp. u gom. — M.: JIa6. 3nanwuii, 2018. - 1059 c.
Pexxum noctyna: 9bC «Jlanb»

5. OyHKIMOHATBHASE MOP(OIIOTHUS KIETKH [TeKcT]: yuebd. mocodue st cryaentoB / J. I'. Jlepsoun.
— M. : YuuBepcurer, 2005. — 317 c.

6. buodusuka [Tekcr] : yuebnuk / pen. B. I'. Aptioxos. - M. : Akagem. npoekT ; ExatepunOypr :
Hemosas kH., 2009. - 294 c.

7. ®ynkuoHanbHast Mopdomorus kiaetku [Teker] : yue6. mocobue s cryn. / J. I'. lepsoun. - M.
: Yausepcurer, 2005. - 317 c. : ui. ; 20 cMm. - bubmuorp.: ¢. 314-317. - ISBN 5-98227-110-1. (20
9K3.).

B) CIIMCOK aBTOPCKUX METOANYECKHX pa3padoToK:
1. Huronorus [Tekct]: yued.- meToa. mocodue / O. B. My3anesckas. — Upkyrck: U3n-so UT'Y,
2012. - 169 c.
2. Huronorus [3neKTpoHHbI pecypc]: yuel.- metoa. nmocodue. — IBK. — Upkyrck : U3n-so UT'Y,
2012. — 169 c. — Pexxum nocryma: U3 «bubmmorex».

3. Cangesa M. I1. LuTtonorus : Mmetoa. ykazanus K Manomy npaktukymy / M. I1. Cansesa. O. B.
Mysanesckas, b. 3. bormanos. — Upkytck : U3n-Bo UT'Y, 1996. — 60 c.

r) 0a3bl JAaHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbIE H TOMCKOBbIE CHCTEMbI

1. Hayunas Dnektponnast bubmuoreka http://www.e-library.ru

2. NadopmannonHas cucreMa «EquHOE OKHO JTOCTyIa K 00pa30BaTeIbHBIM PECypcam»
(http://window.edu.ru)

3. DBC «IOPAMT». Anpec moctyna: https://www.biblio-online.ru/

4. Db U3znarensckoro neHTpa «AkaaeMus». Anpec nocryna: http://www.academia-
moscow.ru

5. http://mwww.fptl.ru/biblioteka/biotehnologiya.html

6. http://www.medbook.net.ru/010512.shtml

7. Coro3 00pa3oBaTeIbHBIX CalTOB - EcTecTBeHHbBIE HAYKU

8. http://tusearch.blogspot.com - [Toxck 3IeKTPOHHBIX KHHT, MyOIUKAIIHHA, 3aKOHOB,
I'OCToB Ha caifTax HayYHBIX 3JIE€KTPOHHBIX OUOIHOTEK.

9. Google Scholar —TTouckoBas cucTema 1Mo HAyYHOH JINTEPATYpE.

10. Science Research Portal - Hayunas morckoBast CHCTEMa, OCYIIECTBIISAIOIIAN
MOJTHOTEKCTOBBIH MOKMCK B )KYpHATax MHOTHX KPYITHBIX HAYYHBIX M3/1aTEIbCTB, TAKHX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer cratbu 1 JOKYMEHTHI B
OTKPBITBIX Hay4HbIX 0a3zax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YueOHo-1200paTopHOE 000py/10BaHKE:

Aynuropus sl IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THUIIA: 000PY0BaHa CleUaTU3UPOBaHHON
(yuebnoit) mebenpio Ha 100 mocagoyHBIX MECT; TEXHUUYECKUMHU CPEACTBAMHU OOYYEHHUS: MPOEKTOP
Epson EB-X03, nocka MapkepHas; Mpe3eHTallH [0 TeMaM IPOrpaMMBI.

Aymutopust  JUIsL  TIpOBENCHMsS  3aHATUH  j1aboparopHoro  Tuma:  o0opyaoBaHa
crielraau3upoBaHHoOM (y4eOHoil) Mebenbio Ha 12 mocagoyHbIX MecT; J1a00paTOpHbIE CTOMBI - 2 HIT.;
pakoBuHa ¢ TymOoi - 1 mrt., mkad BeTskHOM JIK-1500 IIIB - 2 mT., Bechl aHAIUTHYECKHE
I'OCMETP Jlenumnrpax - 1 mr., ¢otosmekrpokomopumerp KOK-2 - 1 mr., akBaAUCTHILIATOP
anexTpudeckuii AD-14- «1-®I1»-01 - 1 wT., TepmocTar mmekTpudeckuii cyxopo3aymnsii TC-1/80
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CITY - 1 wr.; BogsHas 6ans KAZNIA WODNA TYP LBK - | mrT.; TeXHUUYECKUMHU CPEICTBAMU
oOyuenusi: mpoektop BenQ MS521P yuyeOHO-HArSIAHBIMA TMOCOOUSIMH, OOECTIEYMBAIOIIUMHU
TEMaTUYEeCKHE WILTIOCTPAIMH [0 JUCLIHUIUIMHE,; T0CKa ayIUTOPHAS MEJIOBA.

Komneiotepusiit  kiacc (yueOHas ayauTopusi) s TPYNIOBBIX U WHIAUBUAYAJIbHBIX
KOHCYJbTAaIlMi, TEKYIIEro KOHTPOJSI W  TPOMEXKYTOYHOW  aTTECTallMd, OpTaHHU3AINH
CaMOCTOATENILHON pabOTHI: ayIUTOPHS 000PYI0BaHA CIICIIMAIM3UPOBAaHHON (yueOHOM) MeOebio Ha
20 mocaJoYHBIX MECT, JOCKOH MEeJOBOI; 00OpyAOBaHAa TEXHHUUYECKUMH CPEICTBAMH OOYYEHUS:
cucteMHubIii 610k PentiumG850, monutop BenQ G252HDA-1 mitT.; cucremusiii 610k Athlon 2 X2
250, morutop BenQ G252HDA — 8 mit.; cuctemusiii 6110k PentiumD 3.0GHz, monuTop Samsung
740N — 3 mT.; Mmono6sok IRU T2105P — 2 mT.; cucremusiii 6ok Pentium G3250, monuTtop
BenQG955 — 1 mwir.; cucremusiii 6510k Pentium G3250, morutop BenQ GL2250 — 1 miT.; cuctemMHbIit
ook Pentium G3250, monutop Samsung T200 HD — 1 mr.; cucremusiit 610k Pentium G3250,
monutop Samsung T190N — 1 mrt.; cuctemusiii 6s10x Pentium G3250, monutop Samsung 740N — 1
mT.; npoektop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHWYEHHBIM JOCTYIIOM K
cetu MHTEepHET M obOecrieueHHEM JOCTyHa B AJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO
Cpeny OpraHHu3aIuu.

[Tomermienue /it XpaHEeHUs U MPOPUIAKTHYECKOTO 0O0CTYKHBaHHUS y4eOHOTO 000PYAOBaHUS:
ayIuTOpHs 000pyI0BaHa CIIeUATH3UPOBAHHON MeOENbI0 Ha 8 MOCAI0YHBIX MECT; KA BBITSKHOU
JIK-1500 IB+BeHTHUIATOp - 2 WIT., CTOI IBYXTYMOOBBIH - 5 MIT., CTOJI OTHOTYMOOBBIH - 4 IIT., CTON
KOMIIBIOTEPHBIA - 1 IUT., MeTajuimueckue TyMOBI Uil XpaHEHUs J1a0OpaTOPHOM TMOCYIsl U
000pyIOBaHus - 4 IIT., JepeBIHHBIC TYMOBI IJIsl XpaHEHUS JIAOOPaTOPHOU MOCY Bl U 000PYIOBAHUS
- 5 ., mkad-Kymne AByXABepHbIi - 1 miT., mkad Metammudeckuii - 1 mrt., xonogunsuuk NORD J[X-
241-0-010 - 1 mr., snexkrporumta JIyd - 1 mit., pakoBuHa ¢ TyMOO# - 1 mIT., mKad-Kyme Tpex1BepHbIHA
- lmT., mkad KHUKHBIHA - 3 T., MUKpockon buomen 2 Led - 7 mir., Mmukpockon Levenhuk D870T -
1 mr., muxpockon Levenhuk D870T tpunokyssip - 1 mr., mukpockon Mukpomen P-1-LED - 1 mr.,
Mukpockorn MJI-5-b - 1 mT., mukpockon 6uonorudeckuii Mb-1600b - 1 mT., Mukpockomn P-14 - 4
mit., Mukpockon Levenhuk 2L NG - Smit., ceerurens OU-12 - 1 m., ®a3osriii koaTpact KO-3 - 1
mrt., ¢azoBsiii koHTpactT KOC - 1 mrt.,, pH-MeTp moHomep yHuBepcanpHbiii OB-74 - 1 miT.,
cnekrpodoromerp [13-5300 BU - 1 mT., MmarauTHas Memanka MM-5 - 5 miT., BeCbl aHATUTHYCCKHE
BJIP-200 - 1 wr., Becol Topcuonnbie BTII-500 - 4 mit., Becsl Topcuonnsie WAGA TORSYJINA-WT
- 3 mt., mpoektop OBepxen GEHA OHP Ecovision 24/3 - 1 mT., CHCTEMHBIN OJIOK B KOMILIEKTE
ASUS - 1 ., monutop BenQ DL2215 - 1 ., HoyrOyk Lenovo G580 B kommuiekre - 1 1mT.,
MyIbTU(YHKIIMOHANBHOE ycTpoiictTBo SAMSUNG M2070 - 1 mwr., ckanep HP Scanjet G2410 - 1
mr., npuHtep Canon LBP 2900 - 1lmr.; »1ekTpoHHble MHKpodoTorpaduu; HaOOpHI
JIEMOHCTPAIIMOHHBIX MPENapaToB JUIsl U3YYCHHSI CTPOSHUSI PACTHUTEIBHBIX M XUBOTHBIX KIETOK H
TKaHEeH, OT/IEbHBIX OPTraHeII, MPOIIECCOB AETEHUS KIETOK.

6.2. [IporpamMHoe obecnevyeHue:
Kaspersky Endpoint Security s 6usneca - Ctanmaptaeiid Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (1a 75 onHoBpeMeHHbIX noakIoueHnit) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. Texuuuyeckue U 31eKTPOHHbIE CPeACTBA:
I[Tpe3enTaru o BceM paszenaM Kypca.

Vil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U
Jns ocBoeHus: MUCHMIUIMHBL «l{uTONOTHs» MPUMEHSIOTCS cienyronme o0pa3oBaTellbHbIE
TEXHOJIOTUH:
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- Ungpopmayuonnas nexyus. JIeKyst — 370 cKaToe M3JI0KEHUE OCHOBHBIX HAYYHBIX (PAKTOB, YTO
SIBIISICTCS] 0301 JIs1 aHAIM3a, PacCyKIECHUH, OTICHOK.

- Jlexyus-eusyanuzayus. YIuT CTyIEHTOB IIPeoOpa30BbIBAaTh YCTHYIO U MUCbMEHHYIO HH(OPMAIIHIO
B BU3yaJlbHYIO (opMy, uTO (opMuUpyeT y HHX HIpOPECCHOHATIbHOE MBIIIJIEHHE 3a CYEeT
CHCTEMaTH3allud M BBIIEJICHUS HanOoJee 3HAUYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB COJACPIKaHUS
o0yyeHus. 3aaaya pernoiaBaTesis UCI0JIb30BaTh TaKue (POPMbI HAIJISIIHOCTH, KOTOPbIE HA TOJIBKO
JOMOJHSIOT CIOBECHYI0 MH(OpMAIMIO, HO M CaMH SIBJISIOTCS HOCHUTEISIMH MH(pOpPMauu (CXeMBbl,
PHUCYHKH, CIalibl-NIPE3EHTALNY, U T.I1.).

- Jlexyus-6eceoa. llpenrnonaraeT HEMOCPEICTBEHHBIN KOHTAKT IPENOAABATENsl C ayIUTOPHEH.
IIpeumymiectBo Jiekuuu-Oecenbl COCTOMT B TOM, YTO OHAa I03BOJIAET IPUBJIEKaTb BHUMAaHME
CTY/ICHTOB K HauOoJjiee Ba)KHBIM BOIPOCAM TEMBI, OMPEACIATh COACPKaHUE M TEMI H3JI0KECHUS
yueOHOro Marepuaa ¢ y4eToM 0COOEHHOCTEH CTyICHTOB.

- Jlabopamopnvie 3anamusi — oqHa X 3((EKTUBHBIX (HOPM NPOBENCHUS AyAUTOPHBIX 3aHATHH B
BYy3€, YIIIYOJSIOT M 3aKpEIUISIOT TeopeTudeckue 3HaHus. Ha 3TUX 3aHATHSX CTYIEHThI OCBaMBAaIOT
KOHKPETHBIE METOABI U3yYCHHS IUCIHUIUIMHBI, IPHOOPETAIOT HABBIKM CAMOCTOSTENILHONU paboThI ¢
npubopamu, COBPEMEHHBIM 000py10BaHHEM U (GUKCUPOBAaHHBIMU Ipenapatamu. Ha naGopaTopHbIX
3aHATHUSAX CTYJIEHTHI OCBAHBAIOT IOCTAHOBKY U BEJICHHE YKCIIEPUMEHTA, y4aTcs yMEHHIO HaO01aTh,
OLIEHUBATh IIOJIyYE€HHbIE pE3YJIbTaThl, JejlaTb BBIBOABI M 0000meHus. Benymeil nenbio
1a00paTOPHBIX pabOT ABISAETCS OBJIAJACHNE TEXHUKOM IKCIIEPIMEHTA, YMEHHE pellaTh MPAKTUIESCKHIE
3aJ]auy IyTeM IIOCTaHOBKH onbITa. J{J1s1 Bcex 1abopaTopHbIX padoT, KOTOPBIE BHITOIHSIOT CTYACHTHI,
COCTaBJIEHbl Yy4€OHO-METOJIMYECKUE YyKa3aHUs, COJEprKallhe ONUCaHUe padoThl, MOPSIOK €€
BbINOJIHEHUS U (popMy otyera. JlaGopaTopHoe 3aHATHE MPOBOJUTCA B COCTaBE aKaJAeMUYECKOH
TPYIIBI C pa3[elieHHeM Ha TMOATpymmbl. B BOAHOW YacTu 3aHATHA TPOBOIUTCS 3HAKOMCTBO
CTY/IGHTOB C COJEp)KaHUEM IpeJCTosIIed paboThl, MOKa3 CHOCOOOB BBIMOJIHEHUS OTAEIbHBIX
orepanuii, HaIOMUHAHUE OTHENBHBIX TOJOXKEHUH MO TexHuke OezomacHocTH. OCHOBHAs YacTh
7a00paTOPHOTO 3aHATHUS 3aKIIOYAETCs B IPOBEJCHHUE CTYAEHTOM J1abopaTopHOW paloThI.
3aKmoYnTeNbHAs YacTh IPEIyCMaTpUBAET IOJIBEACHWE WTOTOB BBHIMOJIHEHHOW J1a00paTopHOM
paGotbl. Ilo ompeneneHHbIM TeMaM JIaOOPATOPHBIX PAaOOT MUCHMEHHBIA OTYET BBINOJIHSIETCS
CTyZICHTAaMH KaK CaMOCTOsTelbHas paboTa. B Xome 3aHsATHH mpemaycMaTpuBaeTcsi IMPOBEpKa
OCBOGHHOCTH MaTepuaia Kypca M KOMIETEHLUHU B BHUJE TEKYILIEro KOHTpouid. BelmonHeHue Bcex
71a00paTOpHBIX paboT sBiIsIETCA 003aTENIbHBIM YCIOBUEM NOJyUEHUs AOIMYCKa K C/1aye 3K3aMeHa.

- Konnoxeuymul — BUJL yueOHOTO 3aHATHUS, IPOBOAMMOTO C IIETIbI0 MPOBEPKH M OLIEHUBAHUS 3HAHUHN
yuammxcsi. KoJutokBuyM MOXeT MPOBOANUTHCS B OpME HHIUBUAYAILHON Oece bl IpernojaBaTess co
CTYIGHTOM WJIM Kak MaccoBbIH ompoc. B xonae rpynmoBoro oOCYXAEHHUS CTYAEHTBI ydaTcs
BBICKa3bIBaTh CBOIO TOUKY 3PEHUS 110 OMPEEIEHHOMY BOTIPOCY, 3allIMIIATh CBO€ MHEHHUE, TPHMEHSIS
3HaHUs, MOJyYEHHbIE Ha 3aHATHSX MO TMpeaMeTy. B XxoJe KOJUIOKBHyMa Takke HpOBEpSIOTCS
pedeparsl, Ipyrue MuCbMeHHbIE pabOTHI CTYIEHTOB, TIPOBOJUTCS 3aCIyIINBAHUE JJOKIIAI0B.

- Camocmoamenvnasn paboma cmyoenmos (cM. 1.4.4).

- Jucmanyuonnvie obpaszosamenvHvle mexnono2uy. I1o1 TMCTaHIMOHHBIMU 00pa30BaTEIbHBIMU
TEXHOJIOTUSIMH TIOHUMAIOTCS 00pa3oBaTebHbIE TEXHOJOIMM, pealu3yeMble B OCHOBHOM C
MpUMEHEHHEM HWH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHBIX ceTeid. [Ipu OCBOCHHMM JHMCIIUTUTHHBI
«{uTON0THS» UCTIONB3YIOTCS CIEAYIOINE TEXHOIOTHH:

» KelicoBas TEXHOJIOTHS — OpMa TUCTAHIIMOHHOTO 0OYYEHUs, OCHOBaHHAS Ha TPEIOCTABIICHUN
o0yyaromuMmcsi MHQOPMALMOHHBIX 00pa30BaTENbHBIX PECYPCOB B BHJE CHEIMAIM3UPOBAHHBIX
Ha0OpOB Y4E€OHO-METOINYECKHX KOMIUIEKCOB C HCIIONB30BAHUEM DPA3JIMYHBIX BUJIOB HOCHTEIEH
uHpopmanuu (KeHcoB);

" WHTEPHET-TEXHOJIOTHS — CIIOCO0 JMCTAHIIMOHHOW Tepenadn MH(POpMaIui, OCHOBAaHHBIN Ha
UCMOJIb30BAHUU TJIO0ATBHBIX W JIOKAJIBHBIX KOMIBIOTEPHBIX CeTed JUisi oOecredeHus JoCTyma
oOyuaromuxcst K HH(OpPMAlMOHHBIM 00pa3oBaTeNbHBIM pecypcaM M i (OpMHUpPOBaHUS
COBOKYITHOCTU METOJMYECKUX, OPTraHU3AI[MOHHBIX, TEXHUYECKHMX M MPOTPAMMHBIX CPEJCTB
peanu3aIie 1 yrpaBieHHs y4eOHBIM IPOIIECCOM HE3aBHCHMO OT MECTa HAXOXKJICHUS €T0 CYOhEKTOB.
Hcnonb3yercst O6paszoBatenbHbiii mopran UT'Y - educa.isu.ru.
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VIll. OHEHOYHBIE MATEPUAJIBI IJI51 TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALLUU

B kauectBe OC uisi BXOJHOTO KOHTPOJIS OLIGHKH YPOBHS 3HAHUH CTYIEHTOB HCIOJB3YeTCS
YCTHBIH (DPOHTATBHBIA OMPOC, KOTOPHIA TMO3BOJIICT BBISIBUTH YPOBEHb BIAJCHHS 0a30BBIMU
3HAaHUSIMHM, YMCHUSMH M HaBBIKAMH, HEOOXOJMMBIMH I Hadana OOydYeHHUsS 10 JUCIUILINHE
«{utosiorus».

O1neHOYHbIE MaTepHalibl TEKYIIEro KOHTpous (opmupyroTcss B cootBerctBuu ¢ JIHA
yHHBepcHuTeTa. B pamkax aucuurumabl «L[UTONOTHS» NCTIONIB3YIOTCS clenyromue GopMbl TEKYIIero
KOHTPOJIS:

- YCTHBIH OIpOC;

- MUCbMEHHas paboTa;

- KOJUIOKBUYM;

- TECT;

- peleHue 3aj1ad;

- pedepar /nokinan;,

- KOHTPOJIb CAMOCTOSITEIILHON paOOTHI.

@DOHI OLIEHOYHBIX CPEIICTB BKIIOYACT:

- (hOHZT TECTOBBIX 3aJIaHMIA TIO JUCIUIUINHE,

- TeMaTUKa U MaTepUaIbl 3aJJaHHH,

- TEMaTHKa U BOIIPOCHI K KOJJIOKBHYMAaM,

- IepedeHb TeM pedepaToB/TOKIAIOB,

- BOIIPOCHI [Tt camocTosTenbHOro u3yuenus (CPC)

- BOIIPOCHI M OHMJIETHI JIJIsl 9K3aMEHa,

- KpUTEPUH OIICHKH 3HAHUI CTYJCHTOB.

Hasnauenue oneHOYHBIX CPEACTB: BBIABHTH c(hopMupoBaHHOCTH KommereHuu OITK-2 (cm. .

).

Z[eMOHCTpaIII/IOHHBIe BApHAHTBI TECTOB AJISl TEKYIIEIro KOHTPOJIsA

[IpumepHBIe 3a1aHUs TECTA IO CTPYKTYPHBIM KOMIIOHEHTaM 3YKapUOTUYECKOM KIIETKH !
W3 npennokeHHbIX BapUaHTOB BbIOEPUTE OJIMH MIPABUIIbHBIN OTBET:
1.Onpenenute opraHou]l MO ONHCAHUIO: MEMOpaHHbIM, cOCTOMT M3 5-10 IUIOCKMX MEIIOYKOB,
PacroI0KEHHBIX CTONOYKOM, UMEET MEJIKHE BE3UKYJIbI:

a) MUTOXOHAPHS;

0) mepokcucoma;

B) anmnapart [ oib1xKu;

I') SHAOIIIa3MaTHYECKasl CETh.
2.I'pynna opraHou10B, OTHOCSINASACS K OOIUM OpraHOuAaM KJIETKH:

a) HelpoUOPUILIBI, peCHUYKH, anmnapat [onabaxu;

0) MUTOXOHJIPUH, JIN30COMBI, SHOIUIA3MATHYECKUN PETUKYITYM;

B) puOOCOMBI, IEPOKCUCOMBI, MUKPOTPYOOUKH, MUO(PUOPHUILIBI,

I') TOHOPUOPUIIIBI, PECHUYKH, MUKPOBOPCHHKH, JIU30COMBI, SHIOMIa3MaTUYECKUH PETUKYITYM.
3. Anmnapar ['oib1ku BEINONHSIET QYHKIUU:

a) 3aIUTHYIO;

0) BXOJUT B COCTaB IIUTOCKEJIETA KIICTKH;

B) CIIOCOOCTBYET NEpEMEIEHUIO OPTraHOUI0B;

I') J03pPEBAHUS CEKPETOB U X KOMITOHOBKA.
4. KneTtouHslif OpraHou]i, K KOTOPOMY OTHOCHTCSI HAauOOJIbIIIee YMCIIO TEPMUHOB U3 CIIHCKA!
TOHOILIACT, XJIOPOGUILI, MATPUKC, OJUHAPHAsA MeMOpaHa, XpOMaTHH, TUKTUOCOMBI, TUJIAKOU/I,

23



BE3UKYJIbI, HyKJI€OIJIa3Ma, KPUCThI, CTPOMa, IBOitHast MeMOpaHa, MUKpOTpyOouku, nuki Kpebea,
JbIXaTeNbHAs 1IeTb, TTOPHHBI.
a) anmapar ['onbxu;
0) XJIOpOIIACT;
B) SHJIOIUIA3MATUYECKUN PETUKYIYM;
I') MUTOXOHJIPHSI.
5. XOoHApPHOM- 3TO:
a) COBOKYITHOCTb BCEX MUTOXOHPHIT B O/THOM KIIETKE;
0) MexxMeMOpaHHOE MUTOXOHIPHAIILHOE ITPOCTPAHCTBO;
B) MaTPUKC MUTOXOH/IPUH;
I') Macca MBIIIEYHBIX BOJIOKOH.

Tembl pedepaToB / 10KJIA10B
OCco0EHHOCTH MUTO3a Y PACTCHHIA.
[Taronorus sapa.
MecTto Mei03a B )KU3HEHHOM LIMKJIE )KUBOTHBIX.
CrpykTypa v QyHKIIMHA TIEPOKCHCOM.
[TpoucxoxaeHne 5yKapuOTHUECKOM KIETKH.
@yHKuuH anmnapara ['onpaky B KIETKaX paCTeHUM.
Me:KKJIEeTOUHbIE KOHTAKTBHI.

NoabkowhE

KonTpoJsbnas padora
[TpumepHBIif BApUAHT KOHTPOJIBHOU paboThl o Teme No 5:
1. PaccMoTpuTe cxeMy CTpOSHHsI KJIETKH, TPECTaBICHHYIO HIDKE. JlaliTe MOsSICHEHNE KK I0MY
u(poBOMYy 0003HAYEHUIO.

3. Kak yctpoens! mu3ocombl? Kakue pynkunu onu BoinonHsaoT? KakoBa kiaccupukanus am3ocom?
Kpome Toro, mpeaycMOTpeHO pelieHHe 3aJad [0 TeMaM 2-7, KOTOpbIE€ MOTYT BKJIIOYAThCS B
KOHTposbHbIE padoThl 1 CPC u onileHnBaThes o 5-0aibHOM cucTeMe M0 COOTBETCTBYIOIIEH TEME.
IIpumep 3a0auu 1o Teme Ne7:

Ha nmpenapare BuiHa MUTOTHYECKH JEAIIAsICS KIeTKa (AUIUIONIHAs) Ha cTaauu aHadas3bl. CKOIBKO
XpPOMOCOM BXOJHUT B COCTaB KaXIOW JO4YepHeW 3Be3dbl? (Ipyrue BapuaHThl 3agad JaHbl B
Huronorus: yae6-meroa. mocodue / O.B. Myzanesckas. — Upkyrck: U3a-so UT'Y, 2012. — 169 c.).

BOHpOCbI JISl MOATOTOBKH K KOJUIOKBUYMaM

Bonpocwi ona konnoxeuyma no meme Ne 6:
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1. XpomaTtuH, ero xumuyeckas xapakrepuctuka. Juddy3HbIE U KOHIEHCHPOBAHHBIN
XpOMaTUH, JYXPOMaTHH U  TE€TePOXPOMATHH, MX  (DYHKIHUOHAIBHOE  3HAYCHHE.
YapTpacTpyKTypa XpoMaTHHa.

2. Slppeliko - opraHouj CHUHTE3a KIETOYHbIX pubocoM. Xumus sipbinuka. CTpoeHue u
yABTPACTPYKTypa siApblIKa. LIMKA HM3MEHEHHs CTPYKTYpbl SApBIIIKA B CBSI3U C €0
byHKIHCH.

3. Snepnas o0osouka, ee cTpoeHue U PyHKIIMOHANbHOE 3HaueHue. [lopoBbie komriekcsl. CBS3b

AIEpPHOM 000JIOUKHU C LUTOIIA3MATUYECKUMHU CTPYKTYpPaMHU U XpOMOCOMaMH.

Kapuomnnasma.

OcHOBHBIE ~ (YHKLUMHM  sJpa: TPAHCKPUIILMUS, peNyIUIMKalus, IepepacipeaeicHue

TEHETUYECKOT0 MaTepHraa.

6. Permukamus monekyn JJHK ynpokapuoT u 3ykapuor.

ok~

1o ka0l TEME MPOTrpaMMBbI COCTABIIEHbI KOHMPO.IbHbLE 80NPOCHI, HA KOTOPBIE CTYIEHTHI BO
BpeMs JIa0OpPaTOPHBIX 3aHSATHH M BBITIOJHEHHUS CAMOCTOSATEIHHOUW pPabOTHl JAIOT YCTHBIE WIIU
[NMCbMEHHBIE OTBETHI.

IlepeyeHb NpUMEPHBIX KOHTPOJIbHBIX BOIIPOCOB:

KakoB npuHIHI paboThl 2JIEKTPOHHOTO MHUKPOCKOTIA?

Kak ncnosnp3yercst B LUTOJIOTMHM METOJ paainoaBTorpadun?

Kakyro ponp urpatot B KijaeTkax 0elKyd MUO3HMHOBOTO THUIA?

Yro Takoe MpOMEXyTOUHbIE (PUITAMEHTHI?

Kakoii 6etok siBisieTcsi OCHOBHBIM B MuUKpodriiamenTax? u ap. (cM. My3zanesckas O.B. [lutonorus:
yueb-metoa. nocodue / O.B. My3anesckas. — Upkyrck: U3a-so UT'Y, 2012. — 169 c.).

OueHOYHBIE MATEPHUAJIBI VIS IPOMEKYTOUYHOM aTTecTaluu B (popMe IK3aMeHa

dopma mpPOMEKYTOUHOH aTTecTanuu - 3k3amen. Cucrema oneHok: nartudamibHas. OC sToro
TUIA JIOJDKHBI BBISIBIIATH CTETIEHb OCBOCHUSI TEOPETHUYECKUX 3HAHMM Kak 0aszy /st (OpMHUPOBAHUS
KOMIICTEHIIMM, YMEHMs MX TPUMEHATh B CHUTYalUsAX, MOACIUPYIOIIUX MNPOPECCUOHANBHYIO
JeSTeNLHOCTD, a Takke chopmupoBanHocTh KomnereHnuu OIIK-2, 3assnennoi B m. 111.

IIpuMepHBIii CHUCOK BONPOCOB K IK3aMEHY
1. MecTo nuTONI0rNu B CUCTEME ECTECTBEHHBIX HAyK, €€ 3HAUEHUE U METO/IBI.
2. IlogroroBka kietounoit Teopuu. Knerounas reopust [lIBanna u lneitnena.
3. CoBpeMEHHOE COCTOSHHE KJIETOYHOM Teopuu. KieTka Kak e€IMHULA CTPOCHHS,
(GYHKIIMOHUPOBAHMS, Pa3BUTHUS, TATOJIOTMUECKUX U3MEHEHUH OpraHu3Ma.
4. KiieTkn mpoKapuOTHYECKUE U DYKapHUOTHYECKHE. | OMOJIIOTMYHOCTD B CTPOEHUH KIIETOK.
5. Huddepennmarus kak mporecc 00pa3oBaHus CHEIUATH3NPOBAHHBIX KIIETOK.
6. OcHOBHBIE pa3IN4Ks MEKIY KIETKaMHU )KMBOTHBIX U PaCTEHUI.
7. Slapo - cuctema cOXpaHEHHMs, BOCIIPOU3BEACHUS M peau3alliid TeHEeTHMYeCKOH HHGOpMalUU.
OcHOBHbIE (DYHKIMU s]pa: TPAHCKPUIILMH, PEAyIUIMKAIUs, MepepaclpeieleHne IeHeTHYeCKOro
Matepuana. ['eHeTnueckuii annapat 6akTepuil.
8. MHrepdaszHoe s1po, OCHOBHBIE JIEMEHTHI €r0 CTPYKTYpPBI: XPOMAaTHH, SIIPBIIIKO, SAEPHBIN COK,
sJiepHast 000J104Ka, sIAePHBIA OEIKOBBIN MaTPUKC.
9. SlnepHas o6104Ka, ee cTpoeHue, GyHKIHOHaTbHOE 3HaueHne. CTpoeHHe IepHBIX 110P.
10. S nepHbIii 6ETKOBBIN MaTpUKC. S IepHO-ITUTOIUIA3MAaTHIECKOE B3aUMO ICHCTBHE.
11. ITna3maruyeckas MeMOpaHa, ee CTpOeHUE U (PYyHKIIHUH.
12. [uTomna3sma Kak CIOXXHOCTPYKTYpHpOBaHHas cucremMa. OOmMUHA XWMHUYECKHH COCTaB
nuToriazMbl. OpraHouabl HUTOIUIa3Mbl. MaTpUKC HUTOMIIA3MBI.
13. BakyomnsipHasi cuicTeMa BHYTPUKJIETOYHOTO CHHTE3a U TPaHCIIOpTa OMOITOIMMEPOB.
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14. Duponnasmarudeckas ceth (petukynym). Ilonstue u oOmas xapakrepuctuka. ['paHynspHas
9HIOIIA3MaTHUECKasl CE€Th, €€ CTPOEHHE, (PYHKIIUN.

15. I'magkas sHpomnasmaruueckas cetb. CTpyKTypHas XapakTepucTUKa U XUMHsl. CBS3b I71aJJKOTO
PETUKYJIyMa C CHHTE30M I0JINCaXapHJI0B, )KUPOB, CTEPOUIOB U APYrux MoJieky. Pois rnankoit OI1C
B JIC3aKTUBALIMYU PA3IMYHBIX XMMUYECKHX peareHTOB. CBs3b ¢ (pyHKIMEH mpoBeieHUs BO3OYXKICHUS
B MBIIIEYHON TKaHH.

16. Ammapar Toxpmxu. OOmas XapakTepUCTHKA, JIOKAIM3alMs B KIETKE, MHUKPOCKOIHYECKOEe
CTPOEHUE, YIbTPACTPYKTYpa U pyHKUIUU. JJuKkTHOCOMA.

17. ®yukuu annapara ['onbKU: cerperanusi, HakKOIJIEHUE, CO3PEBAHNUE U SKCKPELUs CEKPETOB U
JPYTUX BEIIECTB B KJIETKE.

18. JInzocompbl, 0011ast XapaKTEPUCTHKA, THUIIBI JIN30COM U (DYHKIIHH.

19. MuToxoHapu#, 0COOCHHOCTH CTPOCHHMS, PYHKITUH.

19. Inactuapl, Gyaxnun. JIeHKOMIACThI, XpOMOIUIACTHI M XJIoporuiacTel. CTpoeHHe XJIOPOIIACTOB.
20. Pubocombl MPOKAPHOTHYECKON U 3YKapUOTUUYECKON KJIETOK, COCTAaB U CTPOCHHUE.

21. LuTockener KIETOK OYKapHOT. MHKpPOTpYyOOUKH, aKTHHOBBIE M  IPOMEKYTOUHBIC
MHUKPO(UITAMEHTHI.

22. XryTuk 3yKapuor.

23. KryTtuku npokapHor.

24. buonoruueckue meMmOpanbl. CBOMCTBa JIMINUIHBIX MoJiekysl. benku memOpad. YrieBojbl
MeMOpaH.

25. @yHKUMM IUIaMajgeMMbl. TpaHcopT BemiecTB uepe3 MeMOpany. Knerounass aaresums.
Penenropnas GpyHKuus.

26. HammeMOpaHHBIE CTPYKTYPHI KIIETOK.

27. Knerounsrii nuki. OcHOBHBIE (ha3bl MUTO3A.

28. Kierounslii IEHTp, LICHTPUOIH.

29. O61ee npencTaBieHUE 0 MeHo3e.

Paspaborunku:

= . ct. npenogasatens O. B. My3zaeBckas
(moamuce)

[Iporpamma cocrapnena B coorsercTBuu ¢ Tpeboanussmu @I'OC BO no HampaBieHnto
06.03.01 «buonorus» u npoduito NOAroToBKU «bruomorus.

IMa pacCMOTpeHa Ha 3acelaHuu Kadenpbl OMOXHMHUH, MOJICKYJISIPHOH OHOJIOTHH M

({HAHMCHOBAHHC

204/ .
Koyt No ¥ 3ag. kadenpoii C—&

AWYAA NPOCPDAMMA  HEe MOodHcem ObIMb 6oCnpouseeoeHa HU 6 KAKou l/'()/’\l(' 0es

(020 NUCOMEHHO20 PA3PEULCHUA /\'({(/)L'()/)I;/‘/NIA‘/h(lﬁi!li'l{//\l{ npoepammaol.
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