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1. Heap u 3agaun aucuuiuinabl «LuTomsorus»

Heas: ¢dopMupoBanne y CTYICHTOB TPEACTABICHUH O CTPYKType H (QYyHKIUSX,
MPOUCXOXKACHUN, TPUHIUIAX IKU3HEISATCIPHOCTH W METOJaX HMCCICIOBaHUS TMPO- U
JYKApPUOTUYECKUX KIIETOK.
3agaun:

- C(i)OpMI/IpOBaTL 3HAaHUEC KOHUCITYAJIBHBIX OCHOB U METOAUYCCKHUX ITPUEMOB HUTOJIOTUH.

- YcTaHaBiIuBaTh MNPUIUHHO-CIICACTBCHHBIC CBA3U B CTPOCHUU U (l)yHKI_[I/IOHI/IpOBaHI/II/I KJICTOK.

- OBJ'Ia)ICTB HaBBIKaMU pa60TI)I C UCIIOJIB30BaAHNEM MI/IKPOCKOHI/I‘-ICCKOI\/’I TCXHHUKHU, IUTOXUMHWYCCKUX,
OMOXMMUYECKUX U APYrux COBpCMCHHBIX METOA0B UCCICAOBAaHHNA KIICTOK.

I. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas mucummummHa b1.0.21 «lluTomorus» OTHOCHTCS K 00s3aTEIbHONM YacTH
MIPOrPaMMBEI.

2.2. JIng n3ydeHus JaHHOW y4eOHOW AUCIUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS M HaBBIKH,

(dhopMupyeMbIe TIPeIIIeCTBYIOMUME quciuiuinHamMu: «Oomas ouonorus», «boranukay, «O0mmas u
HEOPTraHUYeCKask XUMHUS.
2.3. [lepeueHb MOCIEAYIOMUX YIEOHBIX TUCIUIUIAH, ISl KOTOPBIX HEOOXOUMBI 3HAHMSI, YMEHUS U
HaBBIKH, (OPMHUPYEMBIC TaHHOW y4eOHON TUCIUTUIMHON: «I uctonorusy, «bruomorus pa3sMHOKEHHS
U pa3BuUTUs», «30050THsI O€crmo3BOHOUHBIX», «['eHeruka», «buoxumusy, «MonekysipHas
ouosorus», «OU3HOI0THS pacTeHU», «DU3NOJIOTHS YEIOBEKa U KUBOTHBIX», « MUKPOOHOIOTHS U
BHUPYCOJIOTHSI» U JIP.) U TPOMUIBHBIX TUCIUTUIHH.

TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCIHUITJIMHBI

ITporiecc ocBoeHUs! AMCUMILIMHBI HampaBieH Ha ¢opmupoBanue komnereHuuu OIIK-2 B
cootBercTBUM ¢ ®I'OC BO um OIl BO no nanHomy HampasiaeHuto noxaroroBku 06.03.01
«buonorus», npopuie «bruoxumus»:

OIIK-2: crocoOeH MPUMEHATh MPHUHLUIBI CTPYKTYpHO-(YHKIMOHAJIHHON OpraHM3alny,
UCIOJIb30BaTh (U3NOJOTHYECKUE, LUTOJOTHYECKUE, OMoXuMHuyeckue, OModu3nydecKkre MeTOo[bl
aHaJM3a JUIs OLIEHKHM M KOPPEKLHH COCTOSIHUSI JKMBBIX OOBEKTOB M MOHMTOPHMHIA Cpeabl MX
oOuTaHus.

Ilepeyens MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 JUCIHUILINHE, COOTHECEHHBIX C
HHAUKATOPAMM JTOCTUKEHUSI KOMIETeH N

KoMmnerenuus HNuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIEeTeHI M
OIIK-2 HJIK onx 2.1 3HaTh: - IPUHLMUIIBI KJIETOYHOW OpraHU3alun
crocobeH MPUMEHSATD | 3HAET MPUHIIUILI | OMOJOTHYECKUX OOBEKTOB, MeMOpaHHBIX
MPUHIUIIBI CTPYKTYpPHO- CTPYKTYPHO- mponecCoB; OCHOBHELIC (1)2131)1 KHU3HCHHOI'O
(bYHKIIMOHATEHOM DYHKLHOHATBHO# LMKJIA KJIETOK, OCHOBHBIE€ MPUHLMUIIBI
OpraHu3aiu, paboThl M HCIOJIb30BAHUS MHUKPOCKOINHH,
OpraHM3aliyi, OCHOBHbIE
HCIIOJIb30BATh TUCTOXMMHYECKMX U  JIpyTUX METOJO0B
CUCTEMBI
(du3noIOrNyYecKue, HCCIIEIOBAaHUS KIIETOK.
LU TOJIOTHYECKHE, KH3HEOOECTICUCHHS M| Ymers:  NpUMEHATH  (PyHIAMEHTAIbHEIE
OMOXUMUYECKHE, rOMEOCTAaTUYECKON 3HaHHUS 10 IMTOJOTHH B pabore ¢
OMO(pU3MIECKUE  METOMBI | PEryIALUUM  JKU3HCHHBIX | OMOJIOTHYECKMMU OOBEKTAMH.
aHanu3a Ul OUCHKHM W | yyHKIHMil KUBBIX CHCTEM; Brnanerb: TepMUHONOTHENW, HCHOIB3yeMON B
OUTOJIOTHUH.
KOpPPEKLUU COCTOAHUA | oyenrupyercs B
JKUBBIX 00BEKTOB 151
COBPEMEHHBIX
MOHUTOPUHTA Cpeabl MX
P —— METOJIMYECKUX I0AX0/1aX,
KOHLENIMUAX U Npodiaemax




CTPYKTYpPHO-
(GyHKIMOHATTLHON
OpraHu3ani OMOCHCTEM.

HJlKornk 22
yMeeT OCYIIECTBIIATh
BBIOOD METOOB,
aJICKBATHBIX JUISI PEIICHUS
HCCJIEIOBATENIbCKAX 3a7a4

3HaTh: OCHOBHBIC METOIbI, HCIIOIb3yEMBbIC B
OUTOJIOTHH.

VMmeTh:  UACHTUQUIMPOBATH  PA3JIUYHbIC
BHJIbI KJIETOK Ha MHKPO- u

YIBTPAMUKPOCKOTMYECKOM YPOBHSIX.
Braners:. HaBbIKaMU pabOTHI C COBPEMEHHOM

u BBISIBIIATD CBSI3U
(hb13H0IOrHYECKOro anmapaTypoiu.
COCTOSIHMSI ~ O0OBEKTa  C
(hakTopamu
HJIK onk 23 3HaTh: CTPYKTYPHYIO OPTaHU3ALHUIO KIIETOK.
BJajgceT HaBBIKAMH | YMETh: NIPUMEHSTH METOx CBETOBOI1

NPUMEHEHHST METOJIOB ISt
OLICHKU COCTOSTHHS JKHBBIX
00BEKTOB U MOHHUTOPHHTA
cpelbl HX OOMTaHUSI.

MHUKPOCKOIIMU Il ONpPEACICHHUS OpraHeii,
HUCXoOs1 U3 ux CprKTypHI)IX U MUTOXUMHUYECCKUX
0COOEHHOCTEIA.

Brnanmets: HABBIKOM MHKPOCKOIIMPOBAHHUS
npernapara.




1. COOAEP’KAHUE U CTPYKTYPA JTUCIIAIIJIMHBbI

O0beM JUCHHUILIMHBI COCTABJIAET 3 3a4eTHBHIX efuHHIbI, 108 yacoB, B ToM uncJe (.7 3aueTHas eTHHUIA, 26 YaACOB HA DK3aMeH.

W3 HuX pean3yeTcs ¢ UCIOJIb30BAHUEM AJIEKTPOHHOIO 00yUEeHHUS U AUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTH 32 yac.
4acoB — MPaKTHYECKasi MOATOTOBKA
®opMa NIPOMEKYTOUHON ATTECTALMM: YK3aMEH.

3 nux

4.1 CopepxaHue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM, ¢ yYKa3aHHEM BH/JI0B Y4YeOHBbIX 3aHATHIl M OTBEJEHHOI0 HAa HHUX
KOJIMYECTBA aKaJeMUYeCKUX YaCOB

Ne Pa3zgen nucuunjainHbl/ TEMa g Bunpl yueGHO# paboThI, ®opMa TeKyllero
n/H S | BKIIOYAs CAMOCTOSITCIIBHYIO paboTy 0OyJarOIUXCs , | KOHTPOJIs
= E MPAKTUYECKYIO TOATOTOBKY U TPYI0EMKOCTb ycneBaeMocTH/
g o (B wacax) dopma
& o
o = NPOMEKYTOUHOI
52, KoHnrakTHas paboTa npermnoaBartess ¢ =
= o 2 arrecTaluu
g9 00yYaromuMucs =
g 2 = o (mo cemectpam)
Q = E =«
= & | S8 = 5
5 : ; E Jlexnus | Cemunap/ Kouncyabranus PR
g = = = IpakTu4eckoe, g s
E 54 o abopatopHoe § =
=] J TOPH =
SRS = = 3aHATHE/ O«
1 2 3 4 5 6 7 8 9 10
1 Pasgen 1. BBeneHue B HUTOIOTHAIO
Tema «{utonorus - Hayka o CTpoeHHH, PyHKIHSAX, 2 5 2 2 1 VYcTHbI onpoc
MeTabosM3Me, B3aNMOOTHOIIIEHHUSX CO CPEIIOH, KCP
pa3BI/ITI/II/I nu HpOI/ICXO)K)ICHI/II/I KJIICTKN»
2 VYeTHbIi onpoc
Pasgen 1. BBeneHue B HUTOJIOTHAIO
2 7 1 4 - 2 Pemenue 3amau
Tema «MeToaBI B ITUTOJIOTHI)
KCP
3 Tect unu ycTHbIN
Pazgen 2. EquncTBo 1 pasHooOpasue
KII JTI YHBIX )”JL;“I/IH B b b 2 8 2 4 i 2 onpoc
€TO (6] KCP
4 | Paznen 3. CtpoeHue u GyHKIUHU KIETOUYHbIX Tect nu
KOMIIOHEHTOB 2 9 3 4 - 2 KOHTpOJIbHas paboTa
Tema «buonoruyeckue MeMOpaHbDy KCP




5 Pa3nen 3. Ctpoenue u pyHKINUN KIETOYHBIX
KOMITOHEHTOB Komroxsrym
2 | 205 4 10 0.5 6 Joxman
Tema «l{uTormazma Kak KCP
CIIOKHOCTPYKTYPUPOBAaHHASA CUCTEMA
6 KomnokBuym
Paznen 4. SlnepHslii anmapat KJIETKUA 2| 125 2 4 0.5 6 Illczgan
7 YcTHBIH ompoc
Paznen 5. Bocipon3BeieHue KIIETOK 2 8 2 4 - 2 Tect
KCP
4.2 [lnaH BHeayJUTOPHOMH CAMOCTOATEIbHON PadoThI 00yUaIOUIUXCS 10 JUCIHUIINHE
12.......k
CaMocTosiTeNibHas paboTa 00yYaroIMXCsl YueOHo-
METOIUYECKOE
Onenounoe
Cemectp| Haspanue pasnena, TeMsbl . Cpoxu  |TpynmoeMkocTh obecrieyeHune
Bun camocTosTenpHO# paboThI CpPEACTBO .
BBINOJTHEHUS (uac.) CaMOCTOSITEIIbHON
paboThI
[ToBTOpeHNEe W3 Kypca (HU3MKH TEOPETHYECKOrO MarepHaia Iio 1.Lutonorus: yueb.-
pazzneny» Ontukay. metoz. nmocodbue / O.B.
Pabora Hag Tabmuieit 1. OCHOBHBIC Tambl pa3BUTHSI IUTOJIOTHU. My3aneBckas. —
OTBeTHI HA BOMPOCH! U BBINOJIHEHHUE 33JaHUN UL CAMOIPOBEPKH Wpkytck: U3n-so UT'Y,
Pasnien 1. Beenienne 10 UCTOPHU M3Y4CHHS KIICTKH. 2012.-169 c.
LHHUTOJIOTHIO 2. Yennos 10.C.
Tema «Llutonorus - Hayka o BBezieHue B KIETOUHYIO
2 CTpOeHHH, (PYHKIIHSIX, 1 n 1 VYernenii onpoc|6ronoruio6 yuet. ams
MeTaboIu3Me, YHUB-TOB,
B3aUMOOTHOIIIEHHUAX CO 00y4aOLIKUXCs [0
Cpenoi, pa3sBUTUH U HalpasJICHATO
HPOUCXOMKICHUH KIETKH» Bronorus u 6uornor.
cneu-tsm / 10.C.
Yennos.- M.: AnpsHC,
2015.- 494 c.




Cemectp

Hasganue paszzaena, Tembl

CamocTosiTennpHast padoTa 00ydaromuxcs

Bun camocTosTensHO#M paboThI

Cpoxku
BBITIOTHEHUS

TpynoeMkocTb
(uac.)

O1eHo4HOE
CPENCTBO

VYuebHo-
METOINYECKOE
obecreyeHue
CaMOCTOSTEILHOM
paboThI

Paznen 1. BBenenune B
LUTOJIOTHIO

Tema «MeToas! B
OUTOJIOTHUID)

[ToaroroBka K yCTHOMY OITpoCy.

Wsyuenue teopernyeckoi yactb 3ausaTus 2 «[lomyuenne
BPEMEHHBIX U MIOCTOSHHBIX TIPETIApaTOBY.

OTBeTH Ha KOHTPOJIBHBIE BOIPOCHI K 3aHATHIO 2.

Pab6ora ¢ Tab:. «Pa3nu4ns B MIOATOTOBKE MAaTEPUAIIOB IS
CBETOBBIX M JEKTPOHHBIX MUKPOCKOTOBY (cTp. 39 Llutomnorus,
2012).

1-2u

VcTHBIN
ompoc,
pelieHue
3a1a4

1. Yennon 1O.C.
BBenenne B K1eTOUHYIO
omonoruto6 yaed. s
YHHB-TOB,
00yJarommxcst mo
HaIPaBJICHUIO
buonorus u 6uosor.
crer-tsm / FO.C.
Yenrios.- M.: AIbsHC,
2015.- 494 c.

2. Bepemaruna B. A.
OCHOBBI oOmmeit
LUATOJOTUH [Teker]:
yueb. mocobue / B. A.
Bepemaruna. — M.
Axanemus, 2007. — 176
c.

3. IlpuHnume! u
METObI OMOXUMUH U
MOJIEKYJISIPHOI
OHOJIOTHH
[anexTpoHHBIt pecypc]:
2-e m3a. () / K.
VYuncown, JIx. Yonkep.
— M.: Bunowm. JIa6.
3HaHuH, 2015. — 855 ¢




Cemectp

Hasganue paszzaena, Tembl

CamocTosiTennpHast padoTa 00ydaromuxcs

Bun camocTosTensHO#M paboThI

Cpoxku
BBITIOTHEHUS

TpynoeMkocTb
(uac.)

O1eHo4HOE
CPENCTBO

VYuebHo-
METOINYECKOE
obecreyeHue
CaMOCTOSTEILHOM
paboThI

Paznen 2. EquncTtBo U
pa3Hoo0pa3ue KIeTOUHBIX
THUIIOB

W3yueHne TeopeTHYecKoro marepuaja O CTPOCHHUHM U JBHKCHUH
pEeCHHYEK.

Occe Ha Temy «[IporcxoxaeHne 3yKapuOTHIECKOH KIETKI.
3anonHeHne TabuIbl «YepThl CXOACTBA M OTIIMYHS KICTOK apXei
1 yOaKTepHi».

2-3H

Tect
YcTHbBIN
OTIpOC

1.IMurosorus: yueo.-
Metoz. mocodbue / O.B.
My3aneBckas. —
Upkytck: U3n-so UT'Y,
2012.-169 c.

2. Yenuos 10.C.
BBenenune B KI1€TOYHYIO
ouonoruto6 yueo. s
YHHB-TOB,
00yJarommXCsl 1Mo
HaTIPaBJICHUIO
Buonorus u 6uonor.
cnen-tsm / FO.C.
Yenros.- M.: AbsHC,
2015.- 494 c.
DyHKIMOHAIbHAS
MOpGOJIOTHS  KJIETKU
[TexcT]: yued. mocobue
st cryaentos / JI. T,
Hepsoma. — M.
Yuusepcurer, 2005. —
317 c.




Cemectp

Hasganue paszzaena, Tembl

CamocTosiTennpHast padoTa 00ydaromuxcs

Bun camocTosTensHO#M paboThI

Cpoxku
BBITIOTHEHUS

TpynoeMkocTb
(uac.)

O1eHo4HOE
CPENCTBO

VYuebHo-
METOINYECKOE
obecreyeHue
CaMOCTOSTEILHOM
paboThI

Pazgen 3. Ctpoenue u
(YHKITUH KJIETOYHBIX
KOMIIOHEHTOB

Tema «buonorunueckue
MeMOpaHbD»

IToaroToBKa K TECTUPOBAHUIO.
OTBeThI Ha BOIIPOCH! U BhIMoHeHue 3aaannii 1151 CPC ctp.
102-104 (I{uromnorus, 2012).

Tect

1.IMurosorus: yueo.-
Metoz. mocodbue / O.B.
My3aneBckas. —
Upkytck: U3n-so UT'Y,
2012.-169 c.

2. Yennos 1O.C.
BBenenune B KI1€TOYHYIO
ouonoruto6 yueo. s
YHHB-TOB,
00yJaromuXxcsl 1Mo
HaTIPaBJICHUIO
Buonorus u 6uoJor.
cren-tsam / FO.C.
Yenros.- M.: AlbsHC,
2015.- 494 c.
buodusuka [Tekcr] :
yuebnuk / pen. B. T'.
ApTi0XO0B. - M. :
AKazieM. IpoeKT ;
ExaTtepunOypr :
Jenosas kH., 2009. -
294 c. :




Cemectp

Hasganue paszzaena, Tembl

CamocTosiTennpHast padoTa 00ydaromuxcs

Bun camocTosTensHO#M paboThI

Cpoxku
BBITIOTHEHUS

TpynoeMkocTb
(uac.)

O1eHo4HOE
CPENCTBO

VYuebHo-
METOINYECKOE
obecreyeHue
CaMOCTOSTEILHOM
paboThI

Paznen 3. Ctpoenue u
(GYHKIMH KIETOYHBIX
KOMITOHEHTOB

Tema «lluTomnna3zma Kak
CJIOKHOCTPYKTYPUPOBaHH
ast CHCTeMay

[MoaroroBka k KOIIOKBUYMY 10 TeMe «CTpoeHne U GYHKIUN
BHYTPUKJIETOYHBIX KOMITOHEHTOBY» C UCIIOJIb30BAHHEM KOHCIICKTA
JIEKIIMU B PEKOMEHTyEeMOH JINTepaTypHI.

IMoaroroBka coobmieHust ¢ mpe3eHTanuel mo temam «Pubocombl
MPOKApHOT U DJYKapHoT»; «CTpoeHWe H (GYHKIHH JH30COM»,
«ITepoxcucombly; «L{uTo30mb»; «Bakyoisb pacreHuii» u ap.

2-5H

Konnoxsuym
Joxmang

1. Yennos 10.C.
BBezieHue B KIETOYHYIO
omonoruto6 yaed. s
YHHB-TOB,
00yJarommxcst mo
HAIPaBICHUIO
Buonorus u 6uosor.
cren-tsm / 10.C.
Yenrios.- M.: AIbsHC,
2015.- 494 c.
2.OyHKIMOHATBHAS
MOP(OJIOTHSI KIICTKH
[TekcT]: yueb. mocobue
s ctynentos / J1. T
Hepsoun. — M. :
Yuusepcurer, 2005. —
317 c.

3 Knetku 1o JIbromHy
[tekcr] : yuebHuk /
pen.: JI. Kaccumepuc,
B. P. Jluwramma, [I.
[Tnommep ; mep. ¢ aHIIL
U. B. ®ununnosuya. -
2-¢ u3[1., UCTIP. U JOIL. —
M.: JIa0. 3xanui, 2018.
-1059 ¢

VHTEpHET-UCTOYHUKHU




CaMocTosiTeNibHas paboTa 00yUaroMXCs YueOHo-
METOINYECKOE
Ornenounoe
Cemectp| Haspanue pasnena, TeMbl . Cpoxu | TpynoeMKocTh obecrieyeHune
Bun camocTosTenpHOI paboThI CpPEACTBO .
BBIIIOJIHEHUS (dac.) CaMOCTOSITEIbHOU
paboThI
1. Yennos 10.C.
[MoaroToBKa K KOJUIOKBUYMY IO TeMe «SIAepHbIi armmapaT KIeTKI» BBeneHue B KIETOYHYIO
C HCIIONIb30BAHIEM KOHCIIEKTA JISKIIUH ¥ PEKOMEHIYEeMOI Onosorur6 yueo. s
JIUTEPATYPBL YHUB-TOB,
[MoxroroBka coobmuieHns ¢ npe3eHTaruei mo temam: «Hyxmeonn 00yJarommxcst mo
MPOKaPUOTHIECKHX KIETOK»; «CTpOEHHE U TUIIBI XPOMOCOMY; HaIpaBJICHUIO
«S1apBIIIKO, CTPOSHUE M (YHKLIUI» U IIP. buosnorus u 6uoor.
AHaN3 CXeMbI CTPOCHHUS SIIPa; 3aM0JTHEHIE TabIHIIbI cneu-tsim / 10.C.
«Uutepdaznoe simpoy» (Luronorus, 2012). YeH1os.- M.: AnbsHc,
2015.- 494 c.
. 2.OyHKIMOHATBHAS
Paznen 4. SAnepusiii KomnokBuym v
2 5-6u 6 MOP(OJIOTHSI KIICTKH
anmapar KJIeTKH Hoxnaz

[TekcT]: yueb. mocobue
s ctynentos / J1. T
Hepsoun. — M. :
Yuusepcurer, 2005. —
317 c.

HuTonorus: yueo.-
merton. nmocobue / O.B.
My3aneBckas. —
Wpxkyrck: U3n-so UT'Y,
2012.-169 c.
HHTepHET-UCTOUHUKHI




CaMocTosiTeNibHas paboTa 00yUaroMXCs YueOHo-
METOAUYECKOE
Ornenounoe
Cemectp| Haspanue pasnena, TeMbl . Cpoxu | TpynoeMKocTh obecrieyeHune
Bun camocTosTenpHOI paboThI CpeICTBO .
BBINOJIHEHUS (uac.) CaMOCTOSITEIIbHON
paboThI
[ToaroroBka K yCTHOMY OIpOCY (MJIM TECTY) C UCTIOIB30BAaHHEM 1.I{uronorus: yueo.-
KOHCIIEKTa JIEKIIUM ¥ PEKOMEH/TyeMOH JTUTEepaTyphbl, 10 TeMaM meron. nmocobue / O.B.
«Slapo» u «/lenenue KIeTok». My3aneBckas. —
N3yueHune TeopeTnyeckoro Marepuaia o cieIyoluM BOIPocaM: Upkytck: U3n-so UT'Y,
pas3NuyYHBIE THIBI MHUTO32 3YKApHOT, MPOHMCXOXKICHHUE MHUTO3a U 2012.-169 c.
Mei03a, OTIMYNEe MUTO3a B PACTUTENBHBIX KIIETKaX OT )KHBOTHBIX; 2. Yenmos 10.C.
MECTO MeHo3a B JKM3HEHHOM IIMKJE JKHBOTHBIX; aMHTO3, BBezeHue B KIETOUHYIO
MIPOUCXOXKACHHE MUTO3A. ouosoruto6 yueo. s
Cocrasnenne Tadiuipl «CXOACTBO M pazinyue IMPOLECCOB MUTO3a Verupni  |YHUB-TOB,
2 Paznmen 5. 1 Meio3a» u Tecta mo Teme «Jlenenue xierku» (u3 10 3amanuii, ¢ 7.8 2 00y4Jaromuxcs 1mo
BocrpousseieHre KIETOK |OAHMM NPAaBHILHEIM OTBETOM). OH ompoc, HAaIpaBJICHUIO
TeCT BHos0rus ¥ GHOJIOT.

cren-tsam / 10.C.
Yenmnos.- M.: AnpsHC,
2015.- 494 c.

OCHOBBI IUTOJIOTHHA
[smexTponHsIit pecypcl]:
MaJblid IPAKTUKYM. —
9BK. — Upkyrck : U3a-
Bo UI'Y, 2012. — 120 c.

OO0mwmii 00beM caMOCTOATENBHOM pabOoTHI 10 JUCHHIUIHHE (Jac) — 21

N3 Hux o00BEeM CaMOCTOSTCILHOM pa6OTLI C HCIOJIb3OBAHHUEM JJICKTPOHHOI'O 06y‘-ICHI/I${ n

JIMCTAHITMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHUH — 6 Jac




4.3 ConepxaHue y4eOHOr0 MaTepuaa
Pa3znen 1. Beenenune B murosioruio. l{uronorus - Hayka o CTpoeHUHU, PYHKIUAX, METAOOIU3ME,
B3aMMOOTHOIICHHUSAX CO CPE/IOH, pa3BUTUH U MPOUCXOXKICHUN KieTKU. Kietounas teopusi. PaboTsl
BupxoBa o kierouHoil maronorud. JlanpHeimiee pasBUTHE HUTONOTHU. OCHOBHBIEC IMOJOKEHUS
COBPEMEHHOM KJIETOYHON TeopuH. CBs3b LMUTOIOTMU C OMOXMMHEH, MOJEKYJISpPHOW OHOJIOTHEH,
MHUKpPOOHOJIOTHEH M BHUPYCOJIOTHEH, €€ MECTO U pPOJlb B COBPEMEHHOH Ouosoruu. 3HaYCHHE
LUTOJIOTUH JJIS1 MEUIIMHBI, CEIbCKOTO XO03sICTBA M OMOTEXHOJIOTHH.

Metonel B unutonoruu. IlpmwxkusHeHHOe wu3ydeHue KieTok. CBeroBass MHMKPOCKOIMS.
Wzydenue ¢ukcupoBaHHbIX KIeTOK. [lonatme o Qukcauuu kineTok. [IpuHIUIBI OKpalIMBaHUs
KJIETOYHBIX CTPYKTYp. MeEToapl IUTOXMMHMYECKOIO aHajlu3a. OJEKTPOHHAs MHUKPOCKOIIHS.
Hentpudyruposanue. MeTo sl MUKpOXUPYPrUl. MeToa KIETOUHBIX KyIbTyp. UMMyHOXUMHUSL.

Pa3znen 2. EnuHcTBO M pa3HooOpa3ue KJIETOYHBIX THMOB. KileTka Kak eIUHHIIA CTPOCHUS,
(YHKIIMOHMPOBAHUS, PA3BUTHS, MATOJIOIMYSCKUX U3MEHEHHUIH OpraHu3MoB. [lelieHue KIeToK - MyTh
yBenmuueHus: ux uucna. uddepeHnupoBka Kak Tporecc oOpa3oBaHMs CICIHATU3UPOBAHHBIX
KJIETOK. TOTHIIOTEHTHOCTh KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma. KIeTKu mpoKapHoT U 3YKapHOT.
OOmuii mnaH cTpoeHus: KIeTOK. (DYHKIMOHATbHBIE CHCTEMbI KJIETOK MPOKAPUOT M IYKAPHOT.
Apxebakrepun U dybOakrepun, CXOICTBO W pasziHuUe MEXIY KJICTKaMU PACTCHHUH, KUBOTHBIX U
rpuOoB.

Pazgen 3. CtpoeHue M (YHKIMH KJIE€TOYHBIX KOMIIOHEHTOB. buojormueckue MeMOpaHbI.
Mogenu opranuzanuu mMemOpanbl. OOliee NpeacTaBiIeHHE O JMNUAAX M Oeilkax MeMOpaH, uX
CTPYKTYpE, CBOMCTBAX M (PyHKIHMIX.

[Ina3matuyeckas MemOpaHa Kak OCHOBHAs YHHBEpcajbHas [Uld BCEX KIETOK cybOcucrema
MIOBEPXHOCTHOTO amnmapaTta. Ponb Iuiasmarnueckoil MemMOpaHbl B KJIETOYHOM NPOHMUIIAEMOCTH.
[TaccuBHBIM U aKTUBHBIN TPAHCHOPT BEIIECTB Yepe3 MeMOpaHy. DK30LIMTO3 M 3HJOLMTO3, CBS3b
9TUX MPOLECCOB C JIM30COMAMM.

Peuentopnas ¢yHkuus 1asmaneMMbl. Crnenuaiu3upoBaHHbIE CTPYKTYpPbl IJIa3MaTUYECKOM
MeMOpaHbl: MUKPOBOPCUHKHU, PECHUYKH U KTYTUKU. OCOOEHHOCTH CTPOEHHUE KI'YTHKOB OAKTEpHIA.
[IpencraBnenue o aApyrux GYHKIUSAX IUIa3MaTUYECKON MeMOpaHBbI: MEXKKJIETOUHbIE KOHTAKThl U
cBsi3u. HaqmemOpaHHBIE CTPYKTYPBI KJIETOK.

[MurommazmMa Kak CIOXHOCTPYKTYpUpOBaHHas cucTema. OOmuii XUMHUYECKHA COCTaB
nuToruia3Mel. Lluto3ons, ee pyHkuuu. BrintoueHus B IUTOMIA3MY KIETOK PACTEeHUN M KUBOTHBIX,
WX JIOKanu3aus U (QyHKIHMOHAIbHOE 3HadeHue. HememMOpaHHbIEe OpraHOWBI: pUOOCOMBI MPO- U
JYKapUOTHYECKHX KIIETOK, MX CTPYKTypHas M XHMMHUYECKas OpraHu3anusa. AKTUBHBIE LIEHTPBI
pubocom. @yHknuu pudocoMm. MukpodumameHTsl, MHUKPOTPYOOUYKH, TE€TEpOreHHas CcucTema
MIPOMEKYTOUHBIX (punaMeHTOB. TyOynMHBI, UX CBOMCTBAa U POJb B 00pa30BaHHMM MUKPOTPYOOUEK.
lenTpHroIb: yapTpacTpyKTypa, pEIUIMKALNs, Y9aCTHE B ICJIEHUN KIIETOK.

MemOpaHHBIE OpPraHOM[Bl IMTOIJIA3MBl. JHAOIUIA3MATUUECKUN PETHKYIyM: MOHATHE U
oOmiasi xapakrepucTuka. ['paHynspHas sHAOIUIa3MaTHYecKas CeTb, €€ CTPOEHHE, XUMHUYEeCKas
KOMIIO3UIUSL U OCHOBHAs POJIb KAaK CTPYKTYpbI, YYacCTBYIOLIEH B CHUHTE3€ JKCIOPTUPYEMBIX H3
KJIeTKH OenkoB. CBs3b TpaHyJISIPHON IHIOIUIA3MATHYECKON CeTH ¢ siAepHOU o0osioukoit. ['mamkast
9H/OIUIA3MaTHYECKasl CETh, CTPYKTYPHAsI XapaKTEPUCTUKA U XUMUs. CBsI3b IIaJIKOIO PETUKYJIyMa C
CHUHTE30M IIOJMCAaXapuJoB, >KUPOB, CTEPOMIOB M Jpyrux wmoisiekysa. Pons rmagkon OIIC B
JIe3aKTHBALMN PA3IMUHBIX XUMHYECKUX peareHToB. CBs3b ¢ (QPyHKIMEH MpoBeAeHUs BO30YKIACHUS
B MBIIIEYHON TKaHHU.

Amnmnapat ['onpmku. OOmmas xapakTepucTHKa, JOKaIU3alus B KiIeTKe, cTpoenne. OyHKIMu
annapara ['onpmKku: cerperuusi, HaKOIUIEHHE, CO3PEBAHME M DKCKPELUS CEKPETOB M APYTHX
BEIIECTB B KJIeTKE. JIn30coMbl, ncTopust MX OTKphITUA. CTPYKTypa U XUMUYECKasi XapaKTEpUCTUKA
au3ocoM. Tumel mu3zocoM. OyHKINU JIM30C0M, UX MPOUCXOXKACHHUE. CBA3b JIN30COM C MPOLECCAMHU
BHYTPHUKJIETOYHOTO THIIEBapeHus, ¢ Qarounto3oM, ¢ paboroit ammapata ['ompmxu. OOriee



MPEJCTAaBICHUE O BAKYOJSIPHOM cHUCTeMe KIETOK pacTeHuid. Obiiee mpeacTaBieHHe O CTPOSHUH U
(GyHKIUSAX TIEPOKCUCOM U IPYTUX MUKPOOPTaHOUAAX 3YKApHUOT.

Mutoxonnapuu. CTpyKTypa MUTOXOHIpPHIA: MEMOpaHBI, KPHUCTBI, MaTPHUKC, UX pOJIb B
cunaTe3e u HakorieHnn AT®. CTpoeHHe KpPHCT, JOKaNIHW3alys B JUMOMPOTEHUIHBIX MeMOpaHax
3BEHbEB OKHUCIHUTENBHOTO (hocopunupoBanus. Matpuke muroxonapuii: PHK, pubocomsr, JTHK,
Oenku MuToXOHApHiA. [IporcxoxaeHNe MUTOXOHAPUA. AHAJIOTH MUTOXOHIPUH y OaKTepHUH.

[TnacTuael: XJI0pOIIACThl, XPOMOILIACTHI U JIEUKOIIACTBl. TOHKOE CTPOEHHUE XJIOPOIUIACTOB.
Oyukuust maactul. [Ipoucxoxaenue miactua. @OTOCUHTE3UPYIOIINE MEMOPaHbI IPOKAPUOT.

Pasnen 4. SInepusblii annapar kiaeTku. VHTepdasHoe s1po, OCHOBHBIEC SJIEMEHTHI €70 CTPYKTYPHI:
XpOMaTHH (XpOMOCOMBI), SAPHIIIKO, SACPHBINA COK, siaepHas 00004Kka. XpOMATHH, €r0 XUMHYECKast
xapakrepucTtuka. Jnddy3Hblil 1 KOHIEHCUPOBAHHBIM XPOMATHH, SyXPOMAaTUH U TeTEPOXPOMATHH,
WX (QYHKIMOHAIBHOE 3HAYCHHE. YJIBTPACTPYKTypa XpOMATHHA. SIAPBIINIKO - OPTaHOW CHUHTE3a
KJIETOYHBIX pubocoMm. Xumus sapeimka. CTpoeHue U yIbTPACTPYKTypa sApbimika. [luxi
W3MEHEHUS CTPYKTYPHI SIIPBIIIKA B CBS3H C €ro (DyHKITUEH.

SnepHas obonouka, ee cTpoeHHe U (HYHKUMOHANbHOE 3HaueHue. [lopoBble KOMIUIEKCHI.
CBsi3b  siiepHON  OOOJIOYKM C  IMTOIUIA3MATHYECKHUMH CTPYKTYpaMH ¥ XPOMOCOMAaMHU.
Hyxneomnaszma. OcHoBHbIe dhyHKIMHA sapa. Permmukanus monekyn JJHK npokapuot u aykapuor.

Paszgen S. BocnpousBenenue KJeToK. JKH3HEHHBIM LMK KJIETKU: MPECUHTETUYECKAs,
CUHTETHYECKass M TOCTCUHTeTHYecKas (a3pl. 3HaueHue 3TuX (a3 B KU3HH KIETKU. JleneHue
MIPOKAPUOTHYECKUX KJIeTOK. O0Ias cxema HenpsMOTo JAeNIeHUs KJIETOK (MUT03a) 3YKapUOTUYECKUX
kimetok. CTaguM MHUTO3a, UX XapaKTepUCTHKA. Poab MHKpOTpyOOdYeKk B 0Opa3oBaHHH
aXpOMaTHHOBOI'O BEpEeTEHa JEJICHHs KIEeTOK. Poibp BepeTeHa B pPACX0XKIECHHM XPOMOCOM IIpH
murtose. L[UTOKMHE3 y JKMBOTHBIX M PACTUTEIBHBIX KJIETOK. [[Ba COCTOSIHUSI SIIEPHBIX CTPYKTYp-
xpomocoMm. [loBenmenne xpomaTuHa- XpOMOCOM - BO Bpemss mMutosa. OOimiee CTpoeHue, THIBI U
(dhopma MuToTHYECKUX XpoMocoM. LleHTpomepa, Temomepa.

Obuee nmpencrasieHue o Meiose. Ctanuu Meiio3a. Konbroramusi XpoMocom, KpOCCUHTOBED,
penyKuus 4Yucia XpoMocoM. buonornueckuit cMmbica Meio3a. Pa3znuuus Mexay MHTO30M U
M€i1030M. XpOMOCOMBI TUIIA JJAMITOBBIX MIETOK. [[0JIUTEHHBIE XPOMOCOMBI.

2.3.1. IlepeyeHb CeMHHAPCKHX, MPAKTHYECKHUX 3aHATHII 1 1a00PaTOPHBIX padoT

Ne Ne pa3znesa u HaunmeHoBaHue TpyroeMKocTh OuneHouHbIe Dopmupyembie
/H TeMBbI CeMUHAPOB, (uac.) cpeacTBa KOMIIETeHIIUH
NPaKTUYECKUX U Bcero N3 Hnx (MHIMKATOPBI)*
J1aGopaTOPHBIX padoT | yacos NMpPaKkTH4
eckast
MOAroTOB
Ka
1 2 3 4 5 6 7
1 | Pasgenl JlaGoparopHast paboTa 2 Oruer 1o OIIK-2
Tema «Metonpl B | Nel «CeroBas 11abopaTOpHOI HIIK onx-2.1
LUTOJIOTHI MHKPOCKOITHSD pabote, KOHTP. HIIK onx-22
BOIPOCHI Hﬂ[( OIIK-2.3
2 | Pazgenl JlaGoparopHast pabota 2 Oruer 1o OIIK-2
Tema «Metoner B | Ne2 «ITomyuenune 11abopaTopHoit HIIK onx-2.1
IIUTOJIOT U BPEMEHHBIX u pabore, KOHTP. HJIK onk-22
MOCTOSTHHBIX BOMPOCEHL HJIK onk-23
penapaToBy
3 | Paspenl JlabopartopHas pabora 2 Oruer 1o OIIK-2
Tema «Metoasi B | Ne3 n1260paTopHOi UK onk-21
paboTe, KOHTD.




[IUTOJIOT U «IuToxumMuueckue BOIIPOCHI HIIK omr-22
METObI HU3y4YEeHUs WK onk223
KJICTKH

4 | Pazgenl Komnoksuywm 1 YcrHBIi ompoc, OIIK-2
Tema «Ucropus pelieHue 3a1a4y HJIK onx-2.1
U3YyYCHUS HJIK onk-22
KIIETKI HIIK onk-23
Tema «MeTobI B
LUTOJIOTHI»

5 | Pa3men 2 JlabGopaTopHast pabora Otuer mo JIP, OIIK-2
EnuHCTBO u | Ne4 KOHTPOJIbHBIE UK onk-2.1
pa3HooOpasue «IIpokaproTHYECKHE U BOITPOCHI HJIK onk-2.2
KJICTOYHBIX THIIOB | DYKapUOTHYCCKHE HJIK onk-23

KJIETKH»

6 | Pazuen 2 Komnoksuywm 2 YcTHBIi orpoc, OIIK-2
EnuncTBo H noxnan / HJIK onk-2.1
pazHooOpasue pedepar, HJIK onk-22
KJIETOYHBIX THITOB TECT HJIK onk-23

7 | Pa3nen3 JlaboparopHast pabota Ortuer no JIP, OIIK-2
Tema NoS5  «Ompenenenue KOHTPOJIbHBIE HJIK onk-2.1
«buosornueckue | AeicTBUS BOIPOCHI HJIK onk-2.2
MeMOpaHbD» TEMIIEPATYPBI Ha HIIK onk-23

POHHIAEMOCTh
1a3MaeMMbI 7
TOHOILIACTA B KJIETKAX
JqyKa 1O  CKOPOCTH
POHUKHOBCHUSI
MOYEBHHBI B BaKyOIIb)»
IR0 «3yuenue
BIIMSIHUSI
TeMIepaTypHOro 7
XAMHYECKOTO
(baxTopoB Ha
HPOHHIAEMOCTh
MeMOpaHBbI KJIETOK
KOpHEIUIoAAa KpacHOH
CBEKJIbD»

8 | Pa3gen3 Kommoxsuym 3 VYerHbIi onpoc, OIIK-2
Tema TECT HJIK onx-2.1
«buonornueckue HJIK onk-2.2
MeMOpaHbD» HJIK onk-23

9 | Pazmen3 JlabopartopHas pabora Ortuer no JIP, OIIK-2
Tema Ne6 «[uroriasma: KOHTPOJIbHBIE HJIK onx-2.1
«luromiasMa Kak | OpraHeuibh BOIPOCHI HIIK onk-2.2
CIIOXKHOCTPYKTYP HJIK onk-23
HUpOBaHHAs
CHCTEMaY

10 | Paszmen 3 Komnoxsuywm 4 Jloknaz ¢ OIIK-2
Tema [{uroma3ma Mpe3eHTanue, HIIK onk-2.1
«lIuromnasMa Kak 5YKApHOT: LUTO30Jb TECT UK HJIK onk-2.2
CIIOKHOCTPYKTYD | 1t gememBpaHHbie KOHTPOJIbHAS HJIK onk-23
HpoBaHHAs pabora

CUCTEMa»

OpTraHCJIIbL




11 | Pazgen 3 JlaGoparopHast pabota Ortuer no JIP, OIIK-2
Tema Ne7 «[luTomiasma: KOHTPOJTbHBIE HJIK onk-2.1
«lluroriasMa Kax | BKIFOUCHHUSD BOIIPOCHI HJIK onk-22
CIIO)KHOCTPYKTYP HJIK onk-23
UpOBaHHAsA
CHCTEMa»

12 | Pa3pen 3 KommokBuywm 5 2 Joxnaz ¢ OIIK-2
Tema [{uromnasma npe3eHTanne, HJIK onx-2.1
«lluromnasMa Kak YYKapHOT: TECT UIH HJIK onk-22
CIOKHOCTPYRTYP | \embpanHbe KOHTPOJIbHAS HJIK onk-23
HMpOBaHHAs OpraHeibi pabota
CHCTEMa»

13 | Pa3gen 3 Kostokeuywm 6 2 Hoxnan ¢ OIIK-2
Tema [uroma3ma npe3eHTanune, HJIK onk-2.1
«lIuromnasMa Kak SYKapHOT: TECT UIIU HJIK onk-2.2
CIOKHOCTPYKTYP | \evGpamHble KOHTPOJTbHASI HJIK onk-23
HpOBaHHAS OpramesBI pabora
cucTeMay

14 | Paspen 4 Komnoksuym 7 2 Hoxnaz ¢ OIIK-2
Anepuerit Knerounoe s1po Mpe3eHTaIue HJIK onk-2.1
anmapar KJIeTKH HJIK onk-2.2

HJIK onk-23

15 | Pa3nen S Henenne xineTok 2 Ortuert o JIP, OIIK-2
Tema «/lenenue KOHTPOJIbHBIC HJIK onx-21
KJIETOK» JlaGopatopuas p av60Ta BOIIPOCHI HJIK onk-2.2

Ne8 «Mwuto3 u meiio3 B WK
OI1K-2.3

PaCTUTENBHBIX 7

JKUBOTHBIX KIETKAX»

16 | Pasmen S KonokBuywm 8 2 Verusiit onpoc, OIlK-2
Tema «Jlenenne | Muros. Meiios. pelieHue 3a1a4y HIIK onk-2.1
KJIETOK HJIK onk-2.2

HJIK onk-23

4.3.2. IlepeueHb TeM (BONPOCOB), BBLIHOCHMBIX

CTYJeHTAMM B paMKax camocTositeibHOi padoTsl (CPC)

Ha CaMOCTOATEJIBHOC H3YYCHHUHE

Tema 3ananue dopmupyemasn NAK
n/n KOMIIETEHIUS
1. Tema «Ilutonorus - Hayka o | JHomonmautes  Tabmumy 1. OIIK-2 UK onk-21
CTPOCHUH, (PYHKITHSIX, OCHOBHBIC DJTambl Pa3BUTH
MeTaboIu3Me, LIUTOJIOTHH.
B3aUMOOTHOILICHHUSIX CO BBINOIHUTE ~ BONPOCHI U
Cpe/oii, pa3BUTHH U 3aJ[aHusl U1l CAMOIIPOBEPKH.
MIPOUCXOXKACHUH KIICTKI
2. Tema «Metozpl B N3yunTh TEOPETUYECKYIO OIIK-2 HIIK onx-2.1
LUTOJOTHUN YacTh 3aHATHUS 2 ((HOJ'IyLIeHI/Ie Hﬂ}( OIIK-2.2
BPEMEHHBIX U MOCTOSTHHBIX MK onk2a
penaparoBy.
OTBETUTh Ha KOHTPOJIbHBIC
BOITPOCHI K 3aHATHIO 2:
3anonHuTh Tabn. Pasnuyus B
MOJrOTOBKE MaTepualioB JIJIst
CBE€TOBBIX U JJICKTPOHHBIX
MHUKPOCKOIIOB Ha cTp. 39
Iuronorus, 2012.
Tema «Knerku W3yuuts TEOPETUYECKUI OIIK-2 UK onr-21
3. MIPOKAPUOT U DYKAPUOT» MaTepuan O  CTPOCHHH U HIIK onk-22
JIBIDKCHUH PECHUYCK. WK onk2s




Hanucate 53cce Ha Temy
«IIpoucxoxaenue
9YKapUOTUUECKON KIETKM».
CocraButs Tabnuiy «HepTsl
CXOZCTBA U OTIINYUS KIETOK
apxed M 3y0aKTepuiy.

Tema «buonornueckue
4. MeMOpaHBbI

W3yuuth Teopernyeckuit
MaTepHal, HCIOJIb3Ysl JIEKIIUH,
y4ueOHHK 1 yueOHOoe ocodue,
U TIOATOTOBHUTHCS K
TETUPOBAHHIO.

OTBeTUTH Ha BONIPOCH] U
BBINOIHUTE 3a1anust 1ig CPC
ctp. 102-104 (Lutomnorwus,
2012).

OIIK-2

HIIK onk-2.1
HJIK onr-2.2
UK onx23

Tema «I{uTomna3zma Kak
5. CIOXKHOCTPYKTYPHPOBAaHH
ast CHCTEMaY

W3y4nTh TEOpETHUECKUIA
MaTepuall, UCIOJIb3Ysl JEKIHH,
yueOHHK 1 yueOHoe mocobue,
1 TIOATOTOBHUTHCS K
KOJUTOKBUYMY TIO TEMe
«Crpoenue n GpyHKINN
BHYTPUKJIETOYHBIX
KOMITOHEHTOBY.

ITogroroBuTh COOOLIEHHUST C
Npe3eHTanue 1o  Temam
«Pubocombl  mpoKapuoOT U
sykapuot»; «CTpoeHue U
byHKIIH JIU30COM»,
«IIepoxcucomsly;
«IluTo301bY; «Bakyonb
pacTeHui» u ap.

OIIK-2

HJIK onk-2.1
HJIK onx-2.2
HJIK onx-23

Tema «Sapo kaeTkm»

[MoaroroBuTh coobIIEHHS C
TIpe3eHTaIyel 1Mo TeMam:
«Hyxneounn
MIPOKAPHOTHIECKUX KIICTOK;
«CTpoeHue U THITHI
XPOMOCOMY»; «SIIpBILIKO,
cTpoeHHe 1 QYHKIHI» U TIp.
IIpoananu3upoBath cxemy
CTpOCHHUS s1/1pa; HAWTH
OCHOBHBIE CTPYKTYPHI 5/Ipa ¥
3aIMOJIHUTH TAOIHILY
«Hutepdaznoe smpo»
(IuTomorwmst, 2012).

OIIK-2

HIIK onk-2.1
HJIK onx-2.2
UK onx23

Tema «JleneHne KIeTOK»

CocTaBHTh Ta0IUILYy
«CxomcTBO W paznuume
IPOLECCOB MHTO3a u
Meio3ay.

CoCTaBUTh TECTOBOE 3aJlaHUC
mo Teme «JleneHue KieTKm»
(m3 10 3aganmii, ¢ OJHUM
TIPaBHIILHBIM OTBETOM).
IloaroroButhes K
TECTUPOBAHUIO TI0O  TeMaM
«SAnpo» u «JleneHue KIEeToK.

OIIK-2

HIIK onk-2.1
HJIK onx-23

4.4. MeronnuyecKue yKa3aHusl 10 OPraHU3alui CAMOCTOSITEIbHOI paboThI CTYIEHTOB
CamocrosiTenbHast paboTa CTYJEHTOB SBISIETCS COCTABHOW YacThl0 y4yeOHOro mporuecca U
HMEET LeJIbIO 3aKpeIUIeHUe U YIiIyOaeHne NOTyYeHHBIX 3HaHUH U HaBBIKOB, IOUCK U MPUOOpETEHHE




HOBBIX 3HAHHI, a TAK)KE BBIMOJTHEHUE YICOHBIX 3aJaHUI, MIOATOTOBKY K MPEACTOSIINM 3aHATUSIM H
JK3aMEHY.

Jlist opraHM3anyy caMOCTOSTENFHOW paboThl Mo AucuuIiuinHe «LlUTonorusy HCmonb3yrTCs
cnenyromue GopMbl CaMOCTOSATEILHON Yu4eOHOM paObOTHI:

- PaboTa Haj KOHCIIEKTOM JICKITHH.

- [Ton6op, uzyuenue, aHaiu3 peKOMEHI0BAaHHOM JTUTEPATYPHI.

- CaMocTOSTENPHOE H3YUYCHHE OTACIBHBIX TEM, aparpadoB, HE U3JI0KEHHBIX B JICKIINU.

- ITlogrotoBka Kk 1a00paTOpPHOMY 3aHITHIO COCTOMT B TEOPETUYECKOW MOATOTOBKE H
BBINIOJTHEHUM 3a/1aHUi (pelIeHHE 3a/1a4, OTBETHI Ha BOIIPOCHI, BHIIIOJHEHUE 3aJaHUN U T.11.).

- Hanucanue pedepatoB / moaroroBka AOKIAI0B.

- [lonroToBka K TECTUPOBAHUIO, KOJUIOKBUYMY, KOHTPOJIBHON paboOTe, yCTHOMY OIPOCY.

- [loaroTtoBka k 3K3aMeHy.

ITucvmennvie pabomoi. JIng m3ydeHHs TeMm, HE HU3JI0KECHHBIX B JIGKIIMH, PEKOMEHIYETCS
HCIIOJIb30BaTh OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYpPY, @ TakKe UCTOYHHMKH, HailIeHHbIE IpU
MOMOIIM HH(GOPMAIIMOHHO-CIIPABOYHBIX M TOMCKOBBIX cHUCTeM. [l 3akpersieHus marepuana
pEeKOMEHAyeTCsl JeNaTh KpaTKUe KOHCIEKTHI 1Mo TeMe. B pamkax nucuurumbbsl «LluTomorus»
MPEIYCMOTPEHO BBHIMOJIHEHHE MHCBMEHHBIX paboT (cM. Myszanesckas O.B. Luronorus: yue6-
Metoz. mocooue / O.B. My3zanesckas. — Upkyrck: U3a-o UT'Y, 2012. — 169 c.).

Pegepam — dhopma nmuceMeHHON pabOThI, KOTOpasi MPEICTABISIET COO0H KPaTKOE H3JIOKCHHE
COJIep’KaHusl HAY4YHBIX TPYJOB, JIUTEPATyphbl MO omnpeaenecHHod Teme. OO0beMm pedepara MOKET
nocturatb 15-20 crp.; BpeMs, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2 HeJedb J0 MecsIa.
[ToarotoBka pedepara MOapPa3syMeBAE€T CaMOCTOSTENbHOE HW3YYEHHE CTYJIEHTOM HECKOJIbKUX
JUTEPATYPHBIX UCTOYHUKOB (yU4€OHUKOB, MOHOTpa(uii, HAYYHBIX CTATeH U T.J.) MO ONpPENeIEHHON
TeMe, He paccMaTpuBaeMod MOAPOOHO Ha JIEKIMH, CHCTEMAaTH3allii0 MaTepuana U KpaTkoe ero
nznoxenue. Llenp Hanucanus pedepaTa — NPUBUTHE CTYJCHTY HABBIKOB KPATKOTO M JIAKOHHYHOTO
MPEACTaBICHUSI COOpAaHHBIX MaTepuajoB W (PaKTOB B COOTBETCTBUU C TPeOOBAHHIMU,
MPEeIbABISEMBIMHA K HAYYHBIM OTYeTaM, 0030paM U CTaThsIM.

Crpykrypa pedepara BKIIOYAET:

- TurynbHBIM JIHCT.

- ConepxaHue.

- Beenenue, rae kpatko Gopmynupyercs npodiaema, 1enb 1 3a1aun pedepara.

- OcHOBHas 4yacTh pPabOTHI COCTOMT M3 HECKOJIBKUX pa3J/ieloB, B KOTOPHIX H3J1araercsi CyTh
TeMbI pedepara.

- 3aKJIFOUYEHHE.

- CIMCOK MCIONIb30BaHHOM JTUTEPaTyphI.

IIpu odopmnenun pedepara cieqyeT NPUACPKUBATHCS TEXHUUECKUX TpeOoBaHUIA,
MpeIbABISEMBIX K pedepaTaM v KypcOBBIM paboTaM, UMEIOIINXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- OreHKa «OTIUYHO» BBICTABJISETCS B TOM ClIy4ae, €Clid B pedepare MOTHOCThIO PacKphITa
Te€Ma, MPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSIHHE BOINpOCA, MaTepuan HU3JI0KEH JIOTUYHO,
nocjenoBaTeabHo, MpHBeIeHO He MeHee 10 uMTepaTypHBIX HCTOYHHMKOB (Cpeind KOTOPBIX
npeobnagaeT aWTeparypa 3a mociaeaHue S5 ner), pedepar odOpMIIEH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHHSIMHU, MIPEABSIBISIEMBIMH K TAKOTO pojia paboTam.

- OueHka «XOopoIIo» - TeMa pacKpbITa, IPUBEIEHO JOCTaTOYHOE KOJIMYECTBO MaTepuaia, HO
IIPU ATOM MaTepual B HEJOCTATOUYHON CTETIEHH MPOAHAIM3UPOBAH aBTOpoM, opopmieHue pedepara
COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSM.

- OrneHka «yIOBIETBOPUTEIBHO» - T€Ma PACKpPhITA MOBEPXHOCTHO, MaTepua MPUBEIEH Kak
mpocrasi KOHCTarauus (akToB, HE MNpPOAHATM3UPOBAaH, B O(GOPMICHHUH HMMEIOTCS TEXHHUUYECKHE
HEJ0CTaTKHU, CIIMCOK JIUTEPATYPhl COIAEPKUT MEHEE 5 UCTOYHHUKOB.

- OueHKa «HEYIOBJIETBOPUTENIBHO» - T€Ma HE pacKpbiTa, CKYIHBIH O0BEM TNPUBEACHHBIX
MaTepHaoB.



Yemmuwiil 0oknao — 3to coobmenue B Teuenue 10-15 MuH, B KOTOPOM CTYAEHT B JJAKOHUYHOH
(dopMe OJKEH H3JI0XKHUTh MaTepuasl MO0 COOTBETCTBYIOLIEH TeMe, MPUIEPKUBAsCh CIENYIOIIEro
IUIaHa: BBEACHHME, OCHOBHAs 4acTb, 3aKitoueHue. Jlokiax compoBOXKAAeTCs IpEe3eHTaLUEH,
OTpaXXarolllell OCHOBHBIE TOJIOKEHHUSI IO COOTBETCTBYIOIIEH TeMe, BKJIIOYAIOLICH HArJIsIHbIC
MaTepuaisl (cxeMsbl, Tabnuiel, Goto u T.4.). [lo OKOHUAHMM JOKJIaAa CTYJCHTY 3a/1al0T BOIPOCHI,
KaK IpenojaBareib, TaK U CTYACHTHI, HA KOTOPbIE NOKJIAJYUK JOJDKEH JaThb HCYEPIbIBAIOLINE
OTBETHI.

Kpurepun onieHnBanus yCTHOrO JOKJIAA:

- Ouenka «oTIMYHO». B 10OKIaze NOJHOCTBIO pACKpPbITA TeEMa, IPOAHAIU3HPOBAHO
COBPEMEHHOE COCTOSHME BOIPOCA; CTYAEHT CBOOOJHO BIaJ€eT MaTepuasoM, H3JaraeT ero
JIOTUYHO, MOCIIEA0BATENbHO, JAKOHUYHO, COOII0Aasi OCHOBHBIE IpaBUiia KyJIbTyphl peud. Jloknan
COINIPOBOXKAAETCA IIPE3CHTALMEN, KOTOPAsi OTPaKaeT OCHOBHBIE MOJIOXKEHUS OKIANa, IPE3CHTalUs
COCTaBJIEHA TPAMOTHO C COOJIOIEHHMEM OOIMX TpeOOBaHUM, mpaBui mpudToBOro odopmieHus,
oJlauu rpauyeckoro MaTepuaia, UMEITCsS CCbUIKM Ha NMpUBEAEHHbIE (OTO, PUCYHKH, CXEMBI U
T.JI., IPUBOAMTCS CIIMCOK HMCIOJIB30BAHHOM JuTeparypsl. [Ipu obcyxaeHnn A0KiIaga CTyIeHT JdaeT
HCYEPIbIBAIOIINE, apTYMEHTHPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Ouenka «xopowoy». Tema packpbiTa, IPUBEAEHO JOCTATOYHOE KOJUYECTBO MaTepuania, HO
IIPY 3TOM MaTepuajl B HEIOCTATOYHOM CTENEHH IPOAaHAIM3UPOBaH aBTOpoM. lIpeseHranus He B
MOJTHOM CTENEHH COOTBETCTBYET 00ImMM TpeboBaHusM. OTBETHl CTYAEHTAa HE Ha BCE BOIPOCHI
SIBJIAFOTCS. HCYEPIIBIBAIOIUMH U apTyMEHTUPOBaHHBIMHU.

- OneHka «yJ10BIETBOPUTENbHO». TeMa pacKpbITa HE MOJIHO, MaTEpUal IIPUBEIEH KaK MpoCTas
KOHCTaTalus (akToB, HE NPOAHAIM3UPOBAH, CTYJICHT II0KA3bIBA€T ITOBEPXHOCTHBIE 3HAHMI.
[Ipe3enTanyst 4aCTUYHO COOTBETCTBYET YCTAHOBIECHHBIM TpeboBaHUAM. Ilpu obcyxaennn noknana
CTYJEHT HE BCEIr/1a JacT NIPaBUIIbHBIC, HCUEPIIBIBAIOLINE OTBETHI HA 33]aBA€MbIE€ BOIIPOCHI.

- OueHka «HEyAOBIETBOPUTENIbHO». Tema [OKIaga HE pacKpbiTa, CKyIHBIH 00beM
MIPUBEICHHBIX MaTEPUAJIOB; MPe3eHTals OTCyTcTBYeT. [Ipu 00CyKaeH!H OKIaa CTYJAeHT He AaeT
OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

Yemmuwiti onpoc — MeTOL KOHTPOJIA, MO3BOJISIFOLIMI HE TOJIBKO ONPAIINBATh U KOHTPOJIUPOBATH
3HAHUA y CTYJEHTOB, HO 3aKpEIUIATh 3HaHUA, yMeHUs U HaBblku. [lo mucnumimune «l{uTonmorus»
MpeaycMOTpeH (QpPOHTAIBHBIA YCTHBIM ompoc. Kpurepus oleHuBasi COBIATAIOT C  BHIIIE
U3JI0KEHHBIMH KPUTEPHSIMU OLIEHUBAHHSI OTBETOB IPH 00CYKICHUU JIOKIAJI0B.

[TuceMeHHBIE KOHTPOJIbHBIE pa0OThI, TECTOBBIE 3aJJaHHs OLIEHUBAIOTCS MO OAIBHOM cHUCTEME.

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (NMPOEKTOB): HE MPEAYCMOTPEHBI YUEOHBIM
IIJIAHOM.

V. VUEBHO-METOJANYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

a) OCHOBHAsI JIUTEepaTypa
1. Yennos 0. C. Benenue B KJIE€TOUHYIO OMOJIOTHIO [TEKCT]: yueb. Al YHUB-TOB, 00Yy4aIOLINXCS
1o HarpasieHuto buonorus u ouosnor. cner-tsam / FO. C. Yenuos. - M.: Anbsnc, 2015. — 494 c.
2. [utonorus [Tekct]: yueo.- metoa. nocobue / O. B. My3anesckas. — Upkytck: U3n-so UT'Y,
2012. - 169 c.
3. HuTomnorus [3MeKTpOHHBIN pecypc]: yued.- meroa. mocodue. — DBK. — Upkytck : U3a-Bo UT'Y,
2012. — 169 c. — Pexxum ngocrymna: DU3 «bubmnorex».

0) 10MOJIHUTEIbHAS JIUTEpaTypa
1. Bepemaruna B. A. OcHOBHI 00111el ITUTONOTHH [TeKeT]: yueb. mocodue / B. A. Bepemaruna. —
M. : Axagemus, 2007. — 176 c.
2. OCHOBBI ITUTOJIOTUU [3IEKTPOHHBIN pecypc]: Manblil mpakTukyM. — OBK. — Upkyrck : 3a-Bo
HUry, 2012. — 120 c. — Pexxum nocryna: Y3 «bubnmorex».



3. [IpuHIMIIBI 1 METOIBI OMOXUMUU U MOJIEKYJIIPHOU OMOJIOTHH [IEKTPOHHBIN pecypc]: 2-e u3 .
(om1.) / K. Yuncon, JIx. Yonkep. — M.: bunowm. JIa0. 3nanmii, 2015. — 855 c. — Pexxum noctyma: ObC
«JIanp»

4. Knetku o JIprouny [TekcTt] : yuebnuk / pen.: JI. Kaccumepuc, B. P. JIuaranma, [. [lnonmep ;
nep. ¢ aura. U. B. @wimnmnosuya. - 2-e u3f., ucnp. u gon. — M.: JIa6. 3nanwmii, 2018. - 1059 c.
Pexxum noctyna: 9bC «Jlanb»

5. OyHKIMOHATBHASE MOP(OJIOTHUS KIETKH [TeKcT]: yuel. mocodue mis cryaentoB / J. I'. Jlepsoun.
— M. : Vausepcurert, 2005. — 317 c.

6. buodusuka [Texcr] : yueOHuk / pen. B. I'. Aptioxos. - M. : Akagem. npoekT ; ExatepunOypr :
Henopas kH., 2009. - 294 c.

7. ®ynkuuoHanbHas Mopdonorus kinetku [ Teker] : yue6. mocobue s cryn. / [. T'. lepsoun. - M.
: Yausepcuret, 2005. - 317 c. : un. ; 20 cm. - bubmuorp.: ¢. 314-317. - ISBN 5-98227-110-1. (20
9K3.).

B) CIIHCOK aBTOPCKHMX METOAHYECKHX Pa3padoToK:
1. Huronorus [Tekcr]: yued.- meToa. mocobue / O. B. My3anesckas. — Upkyrck: U3n-Bo UT'Y,
2012. - 169 c.
2. llutomnorus [deKTpoHHBIN pecypc]: yueb.- metoa. mocooue. — IBK. — Upkytck : U3n-Bo UT'Y,
2012. — 169 c. — Pexxum poctyna: D43 «bubmuorex».

3. CaniseBa M. I1. IluTomorus : MeTo/. yka3aHus kK Maimomy npaktukymy / M. I1. Cansesa. O.
B. My3anesckas, b. 3. bornanos. — Upkyrck : M3a-8o UT'Y, 1996. — 60 c.

r) 06a3bl JaHHBIX, HHPOPMAIHOHHO-CTIPABOYHbIE U MOUCKOBbIE CHCTEMBI

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

2. NadopmanmonHas cucreMa « EnHOE OKHO JT0CTyTa K 00pa30BaTeIbHBIM PeCypcam»
(http://window.edu.ru)

3. OBC «OPAWTY». Anpec noctymna: https://www.biblio-online.ru/

4. Db U3patenbckoro neHTpa « Akagemusi». Anpec nocryna: http://www.academia-
moscow.ru

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

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

7. Coro3 ob6pa3zoBaTenbHbIX CallTOB - EcTeCTBEeHHbIE HAYKU

8. http://tusearch.blogspot.com - [Touck 351eKTPOHHBIX KHUT, ITyOIMKAINi, 3aKOHOB,
I'OCToB Ha caliTax Hay4YHBIX 3JIEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTouckoBas cuctema 1Mo Hay4YHOM JIUTEpaType.

10. Science Research Portal - Hayunas mouckoBast cucteMa, OCyIeCTBIISFOIIAs
TIOJIHOTEKCTOBBIN MOUCK B KypHAIaX MHOTUX KPYIHBIX HAYYHBIX U3/IaTENbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. et cratbu 1 TOKyMEHTHI B
OTKPBITBIX HayuHBIX 0a3zax naHHbIx: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYHEHUE JUCLHHUIIJINHbI
6.1. YueOHo-1260paTOpHOE 000pPyI0BAHHE:

Aypautopus 1S IPOBEACHHUSI 3aHATHH JIGKIIMOHHOTO THIIA: 000pY/I0BaHa CIICIIMATU3UPOBAHHON
(yuebnoit) mebenpro Ha 100 mocamodHBIX MECT; TEXHUYECKUMH CPEICTBAMHU OOYUYCHUS: MPOEKTOP
Epson EB-X03, nocka MmapkepHas; Npe3eHTallH 110 TEMaM [IPOrPaMMBbI.

Aynutopus  Ans TpoOBeNeHUs — 3aHATHN  JabopaTopHOro  Tuma:  o0opyaoBaHa
CHeIMaTu3upOoBaHHON (YueOHOI) MeOenbio Ha 12 mocagoyHbIX MecT; 1ab0paTOpHbIE CTOMHI - 2 TIT.;
pakoBuHa ¢ TymMO0#l - 1 mr., mkad BeTsDKHONW JIK-1500 IIB - 2 mT., Bechl aHaIUTHYECKHE
I'OCMETP Jlenunrpag - 1 mr., ¢otosnekrpokonopumerp KOK-2 - 1 mr., akBaAuCTHILUIATOP
anektpuueckuii AD-14- «SI-dI1»-01 - 1 1., TepmocTat 3eKTpudeckuii cyxoBo3aymasiii TC-1/80



CITY - 1 wr.; BogsHas 6ans KAZNIA WODNA TYP LBK - | mrT.; TeXHUYECKUMU CPEICTBAMU
oOydenusi: mpoektop BenQ MS521P yueOHO-HArISAHBIMH TOCOOHMSIMH, OOECIIEYNBAIOIIMMH
TEeMaTUYeCKHe WILTIOCTPAIMU IO AUCHUIUIMHE; T0CKA ay TUTOPHAsI MEJIOBA.

Komnbiorepusiit  kiacc (yuyeOHast ayauTopusi) s TPYNIOBBIX W WHAMBUAYAJIbHBIX
KOHCYJIBTAIlMi, TEKyIIero KOHTPOJII M  TPOMEXKYTOYHOM  aTTecTallH, OpraHu3aluu
CaMOCTOSITEIIbHON pabOTHI: ayAUTOPHUS 000PYI0BaHA CIICIMAIM3UPOBAHHON (y4eOHOH) MeOebIo Ha
20 mocasouHBIX MECT, JAOCKOW MeJOBOH; 00OpyAOBaHa TEXHHUYECKHMMH CPEICTBAMH OOyYEHUS:
cucteMHbIit 610k PentiumG850, monutop BenQ G252HDA-1 miT.; cuctemusiii 610k Athlon 2 X2
250, morutop BenQ G252HDA — 8 miT.; cucremusriii 6510k PentiumD 3.0GHz, monuTop Samsung
740N — 3 mmr.; moHoOiok IRU T2105P — 2 mT.; cucremusii 610k Pentium G3250, MoHUTOp
BenQG955 — 1 mT.; cucremusii 6mok Pentium G3250, monutop BenQ GL2250 — 1 mit.;
cucteMHbIi 0510k Pentium G3250, monutop Samsung T200 HD — 1 mT.; cucremuslii 610k Pentium
G3250, monutop Samsung T190N — 1 mwr.; cuctemuslit 6s10x Pentium G3250, monuTop Samsung
740N — 1 mr.; mpoextop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHWYCHHBIM
JOCTYIIOM K ceTH MHTepHeT u oOecnedeHHMeM JOCTyna B JJIEKTPOHHYIO HH(POPMALUOHHO-
00pa3oBaTeNbHYyI0 Cpely OpraHU3aIuu.

[Tomemenne i XpaHeHMS H  NPO(QUIAKTHYECKOTO  OOCIYXHBaHUSA  y4eOHOTO
000py0BaHus: ayIUTOPUSI 00OpyI0BaHa CIIEUATU3UPOBAHHON MeOelbio Ha 8 MOCaJOYHBIX MECT;
mkad BeITsDKHOM JIK-1500 IIB+BenTHinsTop - 2 IUT., CTOM ABYXTYMOOBBIH - 5 mT., CTOI
OJTHOTYMOOBBIN - 4 IIT., CTOJ KOMIBIOTEPHBIA - 1 MIT., MeTauIMYecKue TyMObl ISl XpaHEHUs
1a00paTOPHOM MOCYABI M 000PYAOBAHUS - 4 IIT., JepEBIHHBIC TYMOBI JIs1 XpaHEHUs JIabOpaTOpHOU
MOCY 1Bl M1 000PYJIOBAHUS - 5 IIT., mKad-KyIe AByXABEPHBIH - 1 mIT., mkad MeTaymmndeckui - 1 mr.,
xonoaunbHUK NORD J1X-241-0-010 - 1 mT., snexrporuuta Jlyd - 1 mT., pakoBuHa ¢ TyMm00i#i - 1
T., mKag-KyIne TpeXABEpHbIN - 11IT., mKad KHWKHBIN - 3 mT., MUKpockon buomen 2 Led - 7 m.,
mukpockorn Levenhuk D870T - 1 mr., mukpockon Levenhuk D870T tpunokymsp - 1 miT.,
Mukpockon Mukpomena P-1-LED - 1 mwrt., mukpockon MJI-5-b - 1 mT., MUKpOCKON OHOJIOTMYECKHMA
Mb-16005 - 1 mrt., mukpockon P-14 - 4 mt., Mmukpockon Levenhuk 2L NG - Smit., cBetutens OU-
12 - 1 mwt., ®azoBsiii koHTpactT K®-3 - 1 mr., dazossrit koaTpact KOC - 1 mr., pH-MeTp nonomep
yHUBepcanbHbI OB-74 - 1 mr., cnekrpodoromerp I13-5300 BU - 1 mT., MarHuTHas Memaika
MM-5 - 5 mt., Bechl aHaymtndeckue BJIP-200 - 1 mt., Becsl Topcronnsie BTII-500 - 4 mT., Bech
topcuonHble WAGA TORSYJNA-WT - 3 mr., npoextop Osepxen GEHA OHP Ecovision 24/3 - 1
T., cUCTeMHbIN Onok B kommiekre ASUS - 1 mr., monutop BenQ DL2215 - 1 mr., HOyTOYK
Lenovo G580 B komrmuiekTe - 1 mT., MynbTU(dYHKIIMOHAIBHOE ycTpoiictBo SAMSUNG M2070 - 1
mrt., ckaHep HP Scanjet G2410 - 1 wmrT., npuntep Canon LBP 2900 - 1mrt.; snekTpoHHBIE
Mukpodororpaguu; HabOpbHl JAEMOHCTPALIMOHHBIX MpPENapaTtoB JUIsl M3Y4YEHUS CTPOCHHUS
PaCTUTENFHBIX U KHUBOTHBIX KJIETOK M TKaHEH, OT/IEIBHBIX OPTaHEIlT, TPOIECCOB JIEIEHUS KIETOK.

6.2. IIlporpamMmHoOe odecnievyeHme:
Kaspersky Endpoint Security ans ousneca - Cranmaptasiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 onHOBpeMeHHBIX noAkmoueHuit) 1 Mactep-komiuiekt (ACT-Maker u
ACT-Converter).

6.3. TexHnyeckue M 3JIeKTPOHHBbIE CPeACTBA:
[Ipe3enTanmu 1Mo Bcem pasienam Kypca.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'HHA
Jis ocBoeHus qucHMIUIMHBL «L{uTONOrMs» NPUMEHSIOTCS cleayolue o0pa3oBaTelbHbIC
TE€XHOJIOTUH:



- Ungpopmayuonnas nexyus. JIekuyst — 3T0o cKaToe U3JI0KEHUE OCHOBHBIX HAayUHBIX (PAaKTOB, YTO
ABJISICTCS 6301 7151 aHAIM3a, PACCYKIECHUHN, OIICHOK.

- Jlexyus-eusyanuzayus. YUuT CTyIGHTOB NPe0OPa30BBIBATh YCTHYIO U MUCHbMEHHYIO HH(POPMALIUIO
B BU3YyalbHYIO ¢opMy, 4TO GOpPMHUPYET Yy HHUX MNPOPECCHOHATBHOE MBIIIJICHUE 3a CYET
CHUCTEMaTH3allud M BBIIEJICHUS HanOoJee 3HAUYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB COJEpIKaHUS
oOydeHus. 3ajjaua mpenoaaBaress UCIoIb30BaTh Takue (OPMbI HATJIATHOCTU, KOTOPbIE HAa TOJIBKO
JIOTIONTHSIOT CJIOBECHYIO0 MH(OPMAIMIO, HO M CaMH SIBJISIFOTCA HOCUTEISIMH MH(pOpPMaLUU (CXEMBI,
PHUCYHKH, ClaiIbI-IpE3eHTAI1H, U T.I1.).

- Jlexyusa-6eceoa. llpennonaraeT HEMOCPEICTBEHHBIM KOHTAKT MpPENOJABaTeNsi C ayIUTOPHEH.
[IpenmymiecTBo JeKuu-O6ecebl COCTOUT B TOM, YTO OHA IO3BOJIAET MpPHUBJIEKATh BHUMAaHHE
CTYACHTOB K HauOoJjiee Ba)KHBIM BOIPOCAM TEMBI, ONPEICIATh COACPKAHUE M TEMIT M3JI0KECHHUS
y4eOHOro MaTepuasa ¢ y4eToM 0OCOOCHHOCTEH CTyIeHTOB.

- Jlabopamopuvie 3anamusi — oqHa uX 3P(GEKTUBHBIX (HOPM HPOBEIEHUS ayJUTOPHBIX 3aHATHI B
By3€, YIUIYOJISIOT U 3aKpEIUISIIOT TeopeTUuYecKre 3HaHus. Ha 3Tux 3aHSATHSIX CTYJEHThl OCBaHBAIOT
KOHKPETHBIE METObl U3yUCHHsI TUCIHILINHBI, TPHOOPETAIOT HABBIKM CAMOCTOSITEILHONW PadOTHI ¢
npudopaMu, COBpEeMEHHBIM 000py10BaHUEM U (MKCUPOBaHHBIMU Ipenaparamu. Ha mabopatopHbix
3aHATUSAX CTYJIEHTHl OCBAaMBAIOT TIOCTAHOBKY U BEJCHHE OKCIIEPUMEHTa, Y4Yarcsi YMEHHUIO
Ha0J10/1aTh, OLICHUBATh MOJTYYEHHBIC PE3yJIbTAThI, IE1aTh BBIBOABI U 00001IeHus. Beayieii nensio
7a00paTOpHBIX paboOT SBISETCA OBIAJACHUE TEXHUKOH OKCIEpPUMEHTa, YMEHHE pelaTh
MPAKTUYECKHE 3a/ayd IyTeM IIOCTAaHOBKM ombITa. [l Bcex abopaTOpHBIX paboT, KOTOphIE
BBINOJIHSAIOT CTY/ACHTBI, COCTABICHBI Y4eOHO-METOAMWYECKHE YKa3aHWs, COACp)KaIlMe OIMCaHHE
paboThL, OPSJIOK €€ BhIoMHEHUs U popmy oTuera. JIabopaTopHOe 3aHATHE TPOBOAUTCS B COCTABE
aKaJeMUYEeCKON TPYIIBI C pa3/ie]IeHHeM Ha MOATPYNNbl. B BOIHOW YacTh 3aHATHS MPOBOAMTCS
3HAKOMCTBO CTYJEHTOB C COJAEpXaHHEeM NpeAcToslell paboThl, MOKa3 CHOCOOOB BBINOJIHEHUS
OTIENBHBIX OlEepaluii, HAalOMHHAHUE OTACIbHBIX TOJOKEHUH MO TEXHHKE O€30MacHOCTH.
OcHoBHas 9acTh Ja0OPATOPHOTO 3aHATHUS 3aKIIOYACTCS B MPOBEACHUE CTYACHTOM JIAOOPAaTOPHOU
paboThl. 3akOYMTENbHAs 4YacTh IPeIlyCMaTpUBAaeT IMOJBEJACHHWE HWTOIOB  BBIIOJHEHHOM
nabopatopHoit paboTel. Ilo ompeneneHHBIM TeMaM J1a0OPATOPHBIX PabOT MHCHMEHHBIM OTYET
BBINOJIHSACTCSl CTYJEHTaMH KaK caMOCTosATeNbHas pabora. B xoje 3aHsATHI mpemycmaTpuBaercs
MpPOBEpKa OCBOCHHOCTH MaTepuaja Kypca M KOMIETCHIIMHM B BHAE TEKYIIETO KOHTPOJIS.
BrimonHenue Beex J1ab0paTopHBIX paboT SIBIIsSETCS 00s3aTEIbHBIM YCIOBUEM MOIYUYEHUS J0IMyCKa K
c/iade HK3aMeHa.

- Konnoxeuymul — B y4eOHOTO 3aHATHS, IPOBOAMMOTO C IIENBIO MMPOBEPKH U OLICHUBAHUS 3HAHUH
yaammxcsi. KoToKBIyM MOXET MPOBOAUTHCS B (JOPME WHAMBHIYaTbHON Oece/bl MperoaaBaTes
CO CTY/JEHTOM HJIM KaK MaccOBbIi ompoc. B xozme rpymnmoBoro o0cykIeHHs CTYAEHTHI ydarcs
BBICKa3bIBaTh CBOIO TOYKY 3PEHHUS IO OIpPENEICHHOMY BOIPOCY, 3alllMIIaTh CBOE MHEHHE,
NpUMEHSS 3HAHMA, TMOJyYEeHHBbIE Ha 3aHATHSAX MO TpeAMeTy. B Xone KOJUIOKBHYyMa Takxke
poBepsroTcss pedeparsl, APyrue MUCHMEHHBIE PaOOTHI CTYIEHTOB, MPOBOAUTCS 3aciylNIMBaHHE
JIOKJIa/10B.

- Camocmosmenvras paboma cmyoenmos (cm. 1m.4.4).

- Jucmanyuonnvie obpaszosamenvHvle MEXHONO2UU. Ion JMCTAaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTUSMHU TTOHHMAIOTCS 00pa30BaTeIbHBIE TEXHOJIOTUH, pPeai3yeMble B
OCHOBHOM C NPUMEHEHHEM HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTeil. [Ipum ocBoenuun
TMCIUTUTAHBI «[{ATONOTHS) MUCTIONB3YIOTCS CIeIyIOIINEe TEXHOIOTHH:

= KeilicoBas TEXHOJNOTHUsS — (QopMa JUCTAaHIMOHHOTO OOydYeHHWs, OCHOBaHHas Ha
MPEeIOCTaBICHUN OOy4aromumMmcs UHGOPMALMOHHBIX 00pa30BaTENbHBIX PECYpCOB B  BHJE
CTHELUANTU3UPOBAHHBIX  HAOOPOB  Y4eOHO-METOAMYECKHMX KOMIUIEKCOB C  HCIIOJb30BaHHEM
pa3IMYHBIX BUJIOB HOCUTENEH HHpOpMannu (KEHCoB);

" HHTEPHET-TEXHOJOTHS — CIOCO0 JMCTAaHLIMOHHOM Nepenaun MH(pOpMalul, OCHOBAaHHBIN Ha
WCIOJIb30BAaHUU TJI00ANBbHBIX M JIOKAJIbHBIX KOMIIBIOTEPHBIX CeTe g oOecredeHus A0CTyIa
oOyyaromuxcss K HMH(GOpPMaMOHHBIM 00pa30BaTeNbHBIM pecypcaM U Ais  (OPMHPOBAHUS
COBOKYITHOCTH METOJUYECKHX, OPTraHMU3allMOHHBIX, TEXHHUYECKUX M MPOrPaMMHBIX CpPEICTB



peanu3ali M YOpPaBICHUS YYEOHBIM IIPOIIECCOM HE3aBHUCUMO OT MecTa HaXOXKICHHS €ro
cyobekToB. Mcmoms3yercs ObpasoBarenbhblii moptan UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJISA 1
MMPOMEXYTOYHOM ATTECTAIIUA

B kauectBe OC a1 BXOJHOTO KOHTPOJI OLEHKU YPOBHS 3HAHMH CTYAEHTOB HCIIOJb3YETCS
YCTHBIN (POHTANBHBIA OMPOC, KOTOPHI MO3BOJIAET BBIIBUTH YPOBEHb BIAJCHHUsS 0a30BBIMU
3HAaHUSIMHM, YMEHUSMHU M HAaBbIKAMH, HEOOXOAMMBIMU I Hadana OOydeHHs IO AUCHUILTUHE
«uTomorusy.

OneHouHble MaTepHallbl TEKYIIETO KOHTposs (opmupyroTcss B cootBeTctBuu ¢ JIHA
yHuBepcuTeTa. B pamkax gucummumHbl  «LluTonorus» HMCmonp3yroTcs cieayromue  (opMbl
TEKYIEr0 KOHTPOJISL:

- YCTHBIH OIIpOC;

- MUCbMEHHas paloTa;

- KOJUIOKBUYM;

- TECT;

- pelIeHue 3a1auy;

- pedepat /nokian;

- KOHTPOJIb CAMOCTOSITETILHON paboTHI.

@DOH/1 OLIEHOYHBIX CPEJICTB BKJIKOYAET:!

- (hoHI TECTOBBIX 3aJaHUI IO AUCLUIUINHE,

- TeMaTHKa U MaTepuabl 33JIaHNH,

- TEMaTUKa U BOIIPOCHI K KOJJIOKBUYMaM,

- mepeueHb TeM pedepaToB/AOKIAIOB,

- BOMPOCHI JJ1s1 camocToaTenbHoro uzyuyenus (CPC)

- BOTIPOCHI U OMJIETHI JIsI SK3aMEHa,

- KPUTEPHUH OLICHKU 3HAHUH CTYICHTOB.

HazHnaueHue OIEHOYHBIX CPENCTB: BBIIBUTH chopMupoBaHHOCTh KomnereHmu OITK-2 (cm. 1.

).

l[eMOHCTpaIII/IOHHbIe BAPHAHTBI TECTOB AJIfl TEKYHIECI0 KOHTPOJIA

[IpumepHBbIe 3a1aHUs TECTA M0 CTPYKTYPHBIM KOMIIOHEHTAM DYKapUOTHUECKON KIETKH:
W3 npeiiioskeHHBIX BAPHAHTOB BBIOSPHUTE OJIMH MIPABHIIBHBIA OTBET:
1.0Onpenenure opraHou]| MO OMUCAHUIO: MEMOpaHHBIA, COCTOMT M3 5-10 TUIOCKUX MEIIOYKOB,
PaCTONIOKEHHBIX CTOMOYKOH, IMEET MEJIKUE BE3UKYIIbI:

a) MUTOXOHJIPUS;

0) mepokcucoma;

B) anmapat [ oyb1xu;

T') 9HIO0IIa3MaTHIECKasl CETh.
2.I'pynmna opraHou10B, OTHOCAIIASICS K OOITUM OpPraHOMIaM KIETKH:

a) HeWpoUOPMILTBI, PECHUYKH, arnmapaT | oJbIKu;

0) MUTOXOHJIPHUH, TU30COMBI, YHAOIIA3MATHUCCKHIA PETHKYITYM;

B) puOOCOMBI, IEPOKCUCOMBI, MUKPOTPYOOUKH, MUODUOPHUILIEI;

') TOHO(OUOPUIUTBI, PECHUYKH, MUKPOBOPCUHKH, JIN30COMBI, JHIOTNIA3MATUYECKUN PETUKYITYM.
3. Anmapart ['oab k1 BRIMOTHSAET QYHKIINH:

a) 3alIUTHY1O;

0) BXOAHUT B COCTaB IIUTOCKEJIETA KIICTKH;

B) CIIOCOOCTBYET MEPEMENICHUIO OPTaHOUIOB;

I') 03PEBAHUS CEKPETOB U X KOMIIOHOBKA.



4. KneTtouHslif OpraHoui, K KOTOPOMY OTHOCHTCSI HAaHOOJIbIIIee YHCIIO TEPMUHOB U3 CITUCKA!
TOHOIUIACT, XJIOPOPUILII, MATPUKC, OJUHApHAs MEMOpaHa, XpOMaTHH, TUKTHOCOMBI, TUJIAKOU/I,
BE3UKYJIbI, HyKJIeOIIa3Ma, KPUCTHI, CTpOMa, ABOMHAast MeMOpaHa, MUKpOTpyOouku, muki Kpeoca,
JbIXaTeNlbHas 1eb, TOPUHBI.

a) anmapar ['onbmxu;

0) XJIOpOILIACT;

B) SH/IOIUIa3MAaTUYECKUN PETHUKYITYM;

I') MUTOXOHJIPHSI.
5. XoHApHOM- 3TO:

a) COBOKYIHOCTh BCEX MUTOXOHJIPHI B OHOMN KJIETKE;

0) MexxMeMOpaHHOE MUTOXOHIPHAIILHOE ITPOCTPAHCTBO;

B) MaTPUKC MUTOXOHIPUH;

I') Macca MBIIIEYHBIX BOJIOKOH.

Temsbl pedepaToB / 1oKI1210B
Oco0eHHOCTH MHUTO3a Y PaCTCHUH.
[Taromorus sapa.
MecTo Melio3a B )KU3HEHHOM LIMKJIE )KUBOTHBIX.
CtpykTypa ¥ GyHKIUU TIEPOKCHCOM.
ITponcxoxaeHne 5yKapuOTHIECKON KIETKH.
@yHk1uMU anmnapara ['obIK1 B KIIETKaX paCTEHUN.
Me:KKJIeTOUHbIE KOHTAKTBHI.

NogkrwdhE

Kountpoabnas padora
[IpumepHBIif BapraHT KOHTPOJIBHOM paboThI o Teme Ne 5:
1. PaccMoTpuTe cXeMy CTpOeHUs KIETKH, PECTaBICHHYO HIKE. JlaliTe MosSCHEHnE KaXxaoMy
un(ppoBOMy 0003HAUEHHUIO.

2. Ka_KI/IC OpraHCIUIbI IPEACTAaBICHBI HUXKC Ha BHCKTPOHHOﬁ MHKpO(I)OTOFpa(I)I/II/I?
it \&gu *
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3. Kak ycrpoensl nu3zocombl? Kakme ¢yHkmum oHu BeIMONHAIOT? KakoBa kimaccudukamus
au3ocom?

Kpome Toro, mpemycMOTpeHO peleHHMe 3aJad 1Mo TeMam 2-7, KOTOpbIe€ MOTYT BKJIIOYAThCS B
KOHTpoJbHBIE paboThl 1 CPC 1 o1leHuBaThCs 10 S-0aIIbHOM CHCTEME MO0 COOTBETCTBYIOIECH TeMe.
Ilpumep 3a0auu o Teme Ne7:

Ha mnpenapare BuIHA MHUTOTHYECKH MAeNANIascsS KIETKAa (IUIUIOWIHAs) Ha CcTaauu aHadasbl.
CKOJIBKO XpOMOCOM BXOJIUT B COCTaB KaXXJOW JOYEPHEH 3Be3/bI? (Apyrre BapuaHThI 3a/1a4 JaHbI B
Huromnorus: yae6-meron. mocodbue / O.B. MysaneBckas. — Upkyrck: M3a-so UT'Y, 2012. — 169 c.).



Bonpocs! 1J151 MOATOTOBKHU K KOJUIOKBHYMaM
Bonpocul onsa xonnokeuyma no meme Ne 6:

1. XpomartwH, ero XxuMmuueckas xapakrepuctuka. Juddy3Hbpli W KOHICHCHUPOBAHHBIN
XpOMaTHH, OJYXpOMaTHH M  TE€TePOXPOMATHH, UX (QYHKIHOHAIBHOE 3HAYCHUE.
YabpTpacTpyKTypa XpoMaTHHa.

2. Slmpelmko - OpraHOW] CHHTE3a KJIETOYHBIX puOocoM. Xumus sapbimka. CTpoeHHEe H
yIbTPACTpyKTypa sApbiKa. L[ukia u3MeHEHHs CTPYKTYphl SIpHIIIKA B CBSI3U C €ro
GbyHKIMEH.

3. Snepnast obonouka, ee crpoeHue U (YHKIUMOHAJIbHOE 3HaueHue. [lopoBble KOMILIEKCHI.
CBsi3b si7ICpPHOI 000JI0YKH C IIUTOIUIA3MATHYECKUMH CTPYKTYPAMH U XPOMOCOMAaMH.

4. Kapuoruia3ma.

OcHoBHBIe (YHKIMU  sOpa:  TPAHCKPHIIIHSA, PEAYIUIMKAIMS, IepepacrpeieicHue
TFeHEeTUYECKOT0 MaTepuaia.
6. Permkarnus monexyn JJHK yrpokapuoT u 3ykapuoT.

o

Ilo xaxmoit Teme porpaMmbl COCTABJICHBI KOHMPOJIbHble 60NPOCbL, HA KOTOPLIC CTYIACHTHI
BO BpCM:A J'Ia60paTOprIX 3aHATHH W BBITIOJIHEHUS CaMOCTOSATEIbHOM pa6OTI)I Jar0T YCTHBIC HIIN
IIMCBMCHHBIC OTBCTEI.

IlepeyeHb NpUMEPHBIX KOHTPOJIbHBIX BOIPOCOB:

KaxoB npuHImun paboTsl 371€KTPOHHOTO0 MUKpOCKOMa?

Kak ncnonp3yercst B LIUTOJIOTHHA METO pasnoaBTorpadun?

Kakyto poinb urpator B KjieTkax 0elKyd MHO3HMHOBOTO THIa?

Uro Takoe MpOMeKyTOUHbIE (PUITAMEHTHI?

Kakoit Oemox sBhsieTcss OCHOBHBIM B Mukpodmiamentax? u np. (cMm. Mysanesckas O.B.
Hutonorus: yueb-metoa. nocodue / O.B. My3zanesckas. — Upkyrck: U3a-so UT'Y, 2012. — 169 c.).

OueHoYHBIC MaTepHAJIbI AJI51 IPOMEKYTOYHOM aTTeCTANMHU B (pOPpMe IK3aMeHa

dopma MPOMEKYTOUHOH aTTecTanuu - 3k3amen. CrucreMa oreHok: nsatudamipHas. OC 3Toro
THUTIA JTOJDKHBI BBISIBJISITH CTEMEHb OCBOSHHUS TEOPETHUECKUX 3HAHWUU Kak 0asy st GOpMHUpPOBAHUS
KOMITETEHINHM, yMEHHS WX NPUMEHATh B CHUTYallUAX, MOJCIUPYIOMHUX MNPOoPecCHOHATHHYIO
NEeSATENIbHOCTD, a Takxke copmupoBanHocTh KomneTeHmu OIK-2, 3assnennoi B 1. 111.

IIpumepHBbIii CHUCOK BONIPOCOB K IK3aMEHY

1. MecTo 1MTOJIOrMHY B CUCTEME ECTECTBEHHBIX HAYK, €€ 3HAUEHHE U METO/BI.

2. IloaroroBka kierounoit reopun. Knerounas reopus [lIBanna n [lneiinena.

3. CoBpeMEHHOE COCTOSIHME KJIETOYHOM Teopun. KileTka Kak €IWHHIA CTPOCHMS,
(YHKIIMOHMPOBAHUS, PAa3BUTHSL, MATOJIOIMYECKUX U3MEHEHUH OpraHu3ma.

4. KneTky mpoKapruOTHYECKHE U 3yKapUOTHYECKHE. | OMOIIOrMYHOCTD B CTPOCHUH KJIETOK.

5. Iuddepennmanys kak mporecc 00pa3oBaHUs ClIEHUATN3NPOBAHHBIX KIETOK.

6. OCHOBHBIE PA3IMYMS MEXKY KJIETKAMU )KMBOTHBIX H PACTCHUH.

7. Slnpo - cuctemMa COXpaHEHUs, BOCIPOU3BEACHUS U pean3alliil T€HEeTHYECKOW HH(OpPMAIIHH.
OcHOBHBIE (YHKLUHU spa: TPAHCKPUIILUH, PENyIUIMKALUs, MepepacrnpeieleHne IeHEeTUYeCKOro
MaTepuaina. ['eHeTnueckuii anmnapar 6akTepuil.

8. MHrepdas3Hoe s1po, OCHOBHBIE AJIEMEHTHI €0 CTPYKTYpPbI: XPOMAaTHH, SIAPBIIIKO, SIAEPHBIN COK,
saepHas 000J104Ka, SACpHBIN OCIKOBBIM MaTPUKC.

9. SAnepHas o6y0uka, ee cTpoeHue, GyHKIHMOHATbHOE 3HaueHne. CTpoeHHUE SACPHBIX MOP.

10. SnepHblii O€IKOBBIM MaTpUKC. SAepHO-IIMTOMIIa3MaTHYECKOE B3aUMOICHCTBHIE.



11. [na3maTudeckas MmeMOpaHa, ee CTpOCHHE U QYHKITHH.

12. IlurorutasmMa Kak CIOXHOCTPYKTYpHUpOBaHHas cucrteMa. OOmUHA XWMHYECKHH COCTaB
IUTOIUIa3Mbl. OpraHouAbI HUTOIIa3Mbl. MaTPUKC ITUTOILIA3MBI.

13. BakyossipHasi cuctemMa BHyTPUKJIETOYHOTO CHHTE3a U TPAHCTIOPTa OMOIIOIMMEPOB.

14. Dupomnnasmarudeckast cetb (petukynaym). [lonstue m obmas xapakTepuctuka. I'paHynspHas
9HI0IIa3MaTHYECKas! CETh, €€ CTPOEHUE, (PYHKIIHH.

15. I'magkas sHI0IIIa3MaTHyecKas ceTb. CTPYKTypHas XapakTepucTuka U XxuMus. CBs3p TIaJKOro
PETUKYJIyMa C CHHTE30M IOJMCaXapHI0B, KHUPOB, CTEPOUIOB U APYTruX Mojekyid. Poib riagkoi
OIIC B ne3akTHBAlMM PA3IUYHBIX XUMUYECKHX peareHToB. CBs3b ¢ (yHKIHMEW NpOBEACHUS
BO30Y>KJIC€HHS B MBILIEYHON TKaHH.

16. Amnmapar [ompmxu. OOmas XapakTepHCTHKA, JOKaIM3alMs B KIETKE, MHKPOCKOIIMYECKOE
CTPOEHUE, YJIBTPACTPYKTypa U GyHKIUU. JJuKkTHOCOMA.

17. ®ynkuuu annapara ['osbKK: cerperamus, HaKOIUIEHUE, CO3PEBAHNE U SKCKPELUsl CEKPETOB U
JPYTUX BELIECTB B KIIETKE.

18. JInzocompbl, 0011ast XapaKTEPUCTHKA, THUIIBI IN30COM U (DYHKIIHH.

19. MuTtoxoHApUHA, OCOOCHHOCTH CTPOSHUS, (DYHKITHH.

19. Inactuapl, yskiun. JISHKOIIIACTHI, XPOMOIUTACTHI ¥ XJIOpOIIacThl. CTpOoeHHE XJIOPOIIACTOB.
20. PubocoMbl MPOKAPHOTHUECKOMN U 3YKapHOTHUECKON KIIETOK, COCTaB U CTPOEHHUE.

21. LuTockener KIETOK JYKApHOT. MHKpOTpYyOOUYKH, aKTHHOBBIE M  IPOMEKYTOYHBIC
MUKPO(UITAMEHTBHI.

22. XXryTHK 3yKapuoT.

23. )KryTUKu NpOKapHoOT.

24. buonormueckue meMmOpanbl. CBoicTBa JHMNUAHBIX MOJIEKyN. benku memOpaH. YTieBojbI
MeMOpaH.

25. @yukuuu IuamaneMmbl. TpaHcmopT BemiecTB uepe3 MeMmOpaHy. Kinerounas axareswus.
PeuenTtopHnas ¢pyHkus.

26. HanmemOpaHHBIE CTPYKTYPBI KIIETOK.

27. Knerounsrii nuki. OcCHOBHBIE (ha3bl MUTO3A.

28. KneTo4Hslil HEHTp, LIECHTPUOIIH.

29. O0miee npejcTaBlieHUE O MekHo3e.

PaspaGorunku:

= : cT. mpenojasatens O. B. My3aneBckas
(momHchk)

[Iporpamma coctaBinena B coorBercTBUM ¢ TpeboBaHusiMu PI'OC BO no HampaBieHUIo
06.03.01 «buonorus» u npoduasM moaroToBku «buoxumusy, «30070THS 0ECIIO3BOHOYHBIXY,
«300J10THsT  TIO3BOHOYHBIXY», «Mukpoouonorus», «OO0mas OoTaHukay, «DU3NKO-XUMHYECKAs
OMoJIOTHS U OMOTEXHOJIOTHsD», K DUHOTIOTHSI.

[Iporpamma paccmoTpeHa Ha 3aceqaHuM Kadeapbl OMOXMMHU, MOJEKYISIpHOW Ouoioruu u
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