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1. Heanb u 3agaum aucuumiaudbl «Llurosorus»

Heab: ¢opMupoBaHHE Yy CTYACHTOB TMPEACTABICHUNH O CTPYKType H (QYHKIUSIX,
MPOUCXOXKICHUN, TPUHIUNAX IKU3HEACITCNILHOCTH W  METOAAaX HCCIEAOBAaHUS TMPO- H
YKaApUOTHUYECKHUX KIICTOK.
3agaum:

- C(1)OpMI/Ip0BaTI) 3HAaHUEC KOHLCITYAJIbHBIX OCHOB U METOAUYCCKHUX IIPUEMOB LIUTOJIOIUH.

- YcTaHaBIMBaTh MMPUIUHHO-CJIICACTBCHHBIC CBA3U B CTPOCHUU U q)YHKI_[I/IOHI/IpOBaHI/II/I KJICTOK.

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

I. MECTO INCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas mucummmHa b1.0.21
MPOTPAMMBI.

2.2. Inst u3y4eHusi JaHHOW y4eOHOU NUCIUIUTMHBI HEOOXOAUMBI 3HAHHMSI, YMEHUS U HABBIKH,

dbopMupyeMBbIC TTPEAMICCTBYIOMMUME JuciuIInHamMu: «O0mas ouomnorus», «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 pa3BUTHUS», «300J0THS Oecro3BOHOUHBIXY», «['eHeTukay, «buoxumusa», «MonexkynspHas
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

IIponiecc ocBoeHMs! NUCLUIUIMHBI HampaBieH Ha ¢opmupoBaHue kommereHuuu OIIK-2 B
cootBercTBUM ¢ ®I'OC BO u OIl BO no nanHomy HamnpasieHuto nojaroroBku 06.03.01
«buonorusy», npopuis «bruoxumus»:

OIIK-2: crocobeH NPUMEHSATh MPHHLIUIBI CTPYKTYpPHO-(YHKIMOHAIBLHONH OpraHHU3allvy,
UCIOJIb30BaTh (U3MOJOTMUECKUE, LUTOJOIMYECKUE, OMOXMMHUYECKHE, OMOPU3UYECKHE METObl
aHaJM3a JUIsl OLIEHKM M KOPPEKLUHH COCTOSIHUSI KUBBIX OOBEKTOB M MOHHMTOPHHIA Cpeibl HMX
oOuTaHUS.

Ilepedyens muIaHNpPyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX C
MHIMKATOPAMH 10CTHKEHHUS KOMIIeTeHIH

Komnerennus HNuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTEeH U
OIIK-2 HJIK onk 2.1 3HaTh: - IPUHIUIIBLI KIETOYHOW OpraHu3aluu
croco0eH IIPUMEHATD | 3HAET NPUHIUIBI | OMOJIOTUYECKUX OOBEKTOB, MEMOpaHHBIX
NPUHLUNBL  CTPYKTYPHO- | CTpYKTYpHO- IPOIIECCOB; OCHOBHBIE (ha3bl >KU3HEHHOIO
(GyHKIIMOHATIBHON (byHKIMOHATBHO# LMKJIAa KJIETOK; OCHOBHBIE  IPUHIMUIIBI
OpraHu3alui, paboThl M HCMOJb30BAHUS MMKPOCKOIHUH,
OpraHM3alyy, OCHOBHbBIE
UCIIO0JIb30BaTh TUCTOXMMHUYECKUX U  JPYTHX  METOJIOB
¢du3noIorNUecKue, CHCTCMB VICCJIEJJIOBAHMS KJIETOK.
IIUTOJIOTHYECKHE, KH3HEOOCCTICUEHHS U | Vmers: TpUMEHATh  (QyHIAMEHTAIbHBIC
OMOXHMMHUYECKHE, TOMEOCTATUYCCKOM 3HaHUS 1O LUTOJOTMM B pabore ¢
Onodu3MvecKne  METOMBI | PeryJSIiUM  JKM3HEHHBIX | OMOJIOTHYECKMMH OOBEKTAMH.
aHalM3a Ui OLICHKU U (I)YHKIII/Iﬁ JKHUBBIX CHCTEM; Bnaners: TepMHUHOJOTHEH, HUCHONB3YEMONH B
HUTOJIOI'UH.
KOPPEKIIMH COCTOAHNA | e rpyeres s | T
YKUBBIX 00BEKTOB U
COBPEMEHHBIX
MOHHMTOPHUHTA CpEAbl HX
T METOJUYECKUX MOAX0JaX,
KOHIIETIUAX U Mpobdiemax




CTPYKTYPHO-
(byHKUIMOHATBHOM
OpraHu3alyi OMOCUCTEM.

H/[Konk 22
yMmeeT OCYIIECTBIISATh
BBIOOP METO/OB,
aJICKBATHBIX JJIS PEIICHUS
HCCIICA0BATCILCKUX 3aJ1au

3HaTh: OCHOBHBIC METO[IbI, HCIIOJIb3yEeMbIC B
LIMTOJIOTHH.

VMeTh:  HUIACHTU(MUIMPOBATH  PA3IUYHBIC
BU/IbI KJIETOK Ha MHUKPO- u
YJIBTPaMHUKPOCKOIIMYECKOM YPOBHSIX.
Bragers:. HaBbIKaMU pabOThI C COBPEMEHHOM

u BBISIBJISITH CBSI3U
(bu3H0IOrMYecKoro anmapaTypou.
COCTOSIHUSI ~ O0OBEKTa C
dbakTopamu
HJIK onk 2.3 3HaTh: CTPYKTYPHYIO OPTaHU3AIUIO KIETOK.
BJIa/I€ET HaBBIKAMH | YMETh! OPUMEHATh ~ METOX  CBETOBOIi

NPUMEHEHHUST METOJIOB IS
OIICHKU COCTOSIHHSI YKUBBIX
00BEKTOB YU MOHHMTOpPHUHTA
CpeIbl UX OOUTAHHUS.

MUKPOCKOIIUU JJIsl  ONPENCICHHUS OpraHelll,
HCXOJIS M3 UX CTPYKTYPHBIX U MMUTOXUMHUECKUX
0COOEHHOCTE.

Brnameth: HaBBIKOM MHKPOCKOIHUPOBAHMUS
npenapara.




Il. COAEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0beM THCHHUILIMHBI COCTABJIAET 3 3a4eTHLIX eMuHUIbI, 108 yacoB, B ToMm uncJe (.7 3aueTHasi eTUHHUIA, 26 YaACOB HA DK3aMeH.

W3 HUX pealn3yeTcs ¢ UCIOJIb30BAHUEM AJIEKTPOHHOIO 00yUeHHUs U AUCTaHIIMOHHBIX 00pa30BaTeNIbHbIX TeXHONOrH 32  yac.
4acoB — MIPaKTUYECKasl MOJArOTOBKa
®opMa NPOMEKYTOUYHOM aTTECTANUM: FK3aMEH.

3 nux

4.1 CopepxxaHue IMCUHUILIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ YKa3aHHEeM BH/JI0B Y4YeOHBbIX 3aHATHI M OTBEIEHHOr0 HA HUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Paznes nucouminHbl/ TEMA Buner yaeOHO paboThI, ®opMa TeKylIero
=
n/H $ | BKIIOYAsA CAMOCTOATE/IbHYIO paboTy 00yJaromuUXxcs , | KOHTPOJIA
= 5 MPAKTUYECKYIO MOJATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o Z NPOMEKYTOYHOMI
T oo, KoHnrtakTHas paboTa npemnoaaBaress ¢ =
= e 2 arrecTauuu
=S 00yJaromuMucs =
@ i ) (mo cemecTpam)
= s & =
o = |
ol « = o =) s
5 Z ; S Jexkuus | Cemunap/ KoncyabTanus 3 )
S = = = MpakTuyeckoe, g s
=| o = >
8 <Q é’ S JabopaTopHoe 6: =
= = 3aHsiTue/ =
1 2 3 4 5 6 7 8 9 10
1 Paznen 1. BBeneHre B IUTOJIOTHIO
Tema «llutonorus - Hayka o CTpOeHUH, (HYHKIIHSIX, 2 5 2 2 1 YcTHBIi onpoc
MeTabonn3Me, B3aUMOOTHOIIEHUSIX CO CPEJIOi, KCP
Pa3BUTUN 1 IPOUCXOKACHNN KIICTKH
2 YcTHBIN onpoc
Paznen 1. BBeneHre B IUTOIOTHIO
2 7 1 4 - 2 Pemenne 3amau
Tema «MeToIbl B IIUTOJIOTHI
KCP
3 Tect wu ycTHbIi
Paznen 2. EnuHcTBO M pazHooOpasue
Kneioqﬁmx JleI/IHOB b b 2 8 2 4 i 2 ornpoc
KCP
4 Paznen 3. Ctpoenue u pyHKINN KIETOYHBIX Tect wu
KOMIIOHEHTOB 2 9 3 4 - 2 KOHTpOJIbHas paboTa
Tema «buosornueckne MeMOpaHbI» KCP




5 Paznen 3. CtpoeHne 1 PyHKIIMH KICTOYHBIX
KOMIIOHEHTOB Komnoxsiym
2 | 205 4 10 0.5 6 JTokaz
Tema «l{uTomnazma kak KCP
CJIOKHOCTPYKTYPHUPOBaHHAs CUCTEMA))
6 Komnoksuym
Paznen 4. SInepHslii anmapaT KIETKH 21125 2 4 0.5 6 Hﬁlgi)aﬂ
7 VYeTHbII onpoc
Paznen 5. BocipousBeaeHue KiIeToK 2 8 2 4 - 2 Tect
KCP
4.2 I1naH BHeayJUTOPHOH CAMOCTOSATEIbHOMH Pad0ThHI 00yYAKOIIUXCS 110 JUCHUIIMHE
12.......kK
CaMocCTOsITeNIbHAS paboTa 00YYarOIIMXCS Y4eOHo-
METOIUYECKOE
OreHovHOE
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpymoeMKoCTh obOecrieucHue
Bun camocTtosTensHOM paboOThI CPENCTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHOMN
paboTHI
[loBTOpenne w3 Kypca (U3WKH TEOPETHYECKOTO MaTepHana IIo 1.HuTonorus: yueo.-
pazzneny» Onrukay. meron. mocooue / O.B.
Pabora Hax Tabnumeii 1. OCHOBHBIC ATAIBI PAa3BUTHS IIUTOIIOTHH. My3zaneBckas. —
OTBeThl Ha BONPOCHI U BBIOJHEHUE 3aJaHUIl AJIs1 CaMOIPOBEPKHU Upxkytek: U3n-Bo UT'Y,
Paznen 1. Beezenne 10 UCTOPHUHU H3yUYCHUS KIECTKH. 2012.-169 c.
IIUTOJIOTHIO 2. Yenos 10.C.
Tema «lutonorus - Hayka o BBeeHHE B KIICTOUHYIO
2 CTpOEHUH, QYHKLUSX, lu 1 VYcTHBIA 0npoc|0nosornio6 yued. ams
MeTaboau3Me, YHUB-TOB,
B3aHMOOTHOIIIEHHUAX CO 00y4JaroIIuXCs 10
Cpeloi, pa3BUTUHU U HAaIPaBJICHUIO
MPOUCXOKICHUH KJICTKI» Buoorus 1 6uoror.
crer-tsim / FO.C.
Yennos.- M.: AlbsHC,
2015.- 494 c.




Cemectp

Haszpanue paznena, TeMbl

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Bug camocTosTensHOR paboThI

Cpoxnu
BBITIOJTHEHUS

TpynoeMKocThb
(gac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOAUYECKOE
obecrieueHue
CaMOCTOSATEIILHOMN
paboTHI

Pasgen 1. Beenenue B
LIMTOJIOTHIO

Tema «MeTtonas! B
LIUTOJIOTHNY

IToaroroBka K yCTHOMY OIIPOCY.

W3yuenue Teoperudeckoi yactsb 3anatus 2 «llonyuenne
BPEMEHHBIX U ITIOCTOSHHBIX MPETIapaToBy.

OTBeThI Ha KOHTPOJIBHBIE BOIPOCH K 3aHATHIO 2.

Paborta c Tabin. «Pa3nmuuus B IOATOTOBKE MaTepHaIoB JUIst

CBETOBBIX H AMEKTPOHHBIX MUKPOCKONOBY (cTp. 39 Llutomorus,
2012).

1-2 1

VcTHBII
ompoc,
pelieHue
3a7a4

1. Yenmnos 10.C.
BBeneHue B KIETOUHYIO
Omonornio6 yued. ms
YHHB-TOB,
00yUaIOIIUXCS 10
HaIpaBJICHUIO
buonorus u Guosor.
coen-tsam / FO.C.
YeHnnos.- M.: AnbsHC,
2015.- 494 c.

2. Bepemarmra B. A.
OCHOBBI o0mei
LIUTOJIOTUHU [Texcr]:
yae0b. mocobme / B. A.
Bepemaruna. — M.
Axanmemus, 2007. — 176
c.

3. [IpuHIUIE 1
METO/Ibl OMOXUMUU U
MOJIEKYJISIPHOH
Ouonorun
[anexTpoHHBIN pecypc]:
2-e w31. (o) / K.
VYuncon, [Ix. Yoinkep.
— M.: bunowm. JIa6.
3HaHuH, 2015. — 855 ¢




Cemectp

Haszpanue paznena, TeMbl

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Bug camocTosTensHOR paboThI

Cpoxnu
BBITIOJTHEHUS

TpynoeMKocThb
(gac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOAUYECKOE
obecrieueHue
CaMOCTOSATEIILHOMN
paboTHI

Pa3nen 2. Enudctso u
pa3Ho00pa3ue KIETOYHBIX
THUIIOB

N3y4yeHne TeopeTH4ecKoro Marepuaga O CTPOCHHUH M IBHKCHUH
PECHHUUEK.

Occe Ha Temy «IIponcxokaeHIe YYKaPHOTHICCKON KIIETKI.
3anonHeHUe TaOIHIB!l «YepThl CXOACTBA U OTINYMS KIETOK apXen
u 9ybaxTepuii».

2-3H

Tect
YcTHBIN
onpoc

1.Iuromorus: yueo.-
meton. mocooue / O.B.
My3saneBckas. —
Wpxkytck: U3n-Bo UT'Y,
2012.-169 c.

2. Yennos 10.C.
BBenenne B KIETOYHYIO
Omonornio6 yued. mst
YHHB-TOB,
00yJaromuxcs mo
HaTPaBJICHUIO
buonorust u 6uoJor.
crer-tsim / FO.C.
Yennos.- M.: AnbsHC,
2015.- 494 c.
DyHKIIMOHAIbHAS
MopGhoJOTHS  KJIETKH
[TexcT]: yued. mocobue
s crymeatoB / JI. T
Hepsonr. — M.
VYuusepcurer, 2005. —
317 c.




Cemectp

Haszpanue paznena, TeMbl

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Bug camocTosTensHOR paboThI

Cpoxnu
BBITIOJTHEHUS

TpynoeMKocThb
(gac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOAUYECKOE
obecrieueHue
CaMOCTOSATEIILHOMN
paboTHI

Paznen 3. Crpoenue u
(GYHKIIMH KJIETOYHBIX
KOMITIOHCHTOB

Tema «buonorunueckue
MeMOpaHbD»

[ToaroToBka K TECTUPOBAHUIO.
OTtBeThI Ha BoNpOCH! U BeinoaHeHue 3aganuii nus CPC ctp.
102-104 (ITuromorwus, 2012).

Tect

1.Iuromorus: yueo.-
meton. mocooue / O.B.
My3saneBckas. —
Wpxkytck: U3n-Bo UT'Y,
2012.-169 c.

2. Yennos 10.C.
BBenenne B KIETOYHYIO
Omonornio6 yued. ms
YHHB-TOB,
00yJaromuxcs mo
HaTPaBJICHUIO
buonorust u 6uosor.
crer-tsim / FO.C.
Yennos.- M.: AnbsHC,
2015.- 494 c.
buodusuka [Teker] :
yueOnuk / pen. B. T
ApTIOXOB. - M. :
AKazieM. IpoexT ;
ExatepunOypr :
JlemoBas kH., 2009. -
294 c. :




Cemectp

Haszpanue paznena, TeMbl

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Bug camocTosTensHOR paboThI

Cpoxnu
BBITIOJTHEHUS

TpynoeMKocThb
(gac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOAUYECKOE
obecrieueHue
CaMOCTOSATEIILHOMN
paboTHI

Paznen 3. Ctpoenue u
(GYHKIIMH KJIETOYHBIX
KOMIIOHEHTOB

Tema «{uTomnazma kak
CJI0)KHOCTPYKTYPUPOBAHH
as CUCTEMay

[MoxroToBka kK KOJIIOKBHYMY 10 TeMe «CTpoeHHe U (PyHKITHH
BHYTPUKIIETOUHBIX KOMIIOHEHTOB) € UCIOJIb30BAHUEM KOHCIIEKTA
JIEKLIMY ¥ pEKOMEHAYEMOU JIUTEPaTypHl.

[MoxroroBka cooOrmieHust ¢ mpe3eHTanue Mo temam «Pubocombr
MPOKapHOT M JYKapuoT»; «CTpocHHE M (QYHKIUH JTH30COMY,
«IIepokcucomsl»; «LluTo30mb»; «Bakyosns pacTeHu» U 1p.

2-5u

Konnoksuym
Jloxman

1. Yenuos 10.C.
BBeneHue B KIETOUHYIO
Omonornio6 yued. ms
YHHB-TOB,
00yUaIOIIUXCS 10
HaTPaBJICHUIO
buonorus u Guosor.
coen-tsam / FO.C.
Yennos.- M.: AnbsHC,
2015.- 494 c.
2.OyHKINOHANBHAS
MOP(OITIOTHS KICTKH
[TekcT]: yueb. mocobue
s cryaeatos / J1. T
Hepsoun. — M. :
VYHusepcurer, 2005. —
317 c.

3.Knerku mo Jlstouny
[tekcr] : yueOHuk [
pen.: JI. Kaccumepuc,
B. P. Jluwranma, .
[Tnonmep ; mep. ¢ aHTI.
H. B. ®ununnosuya. -
2-¢ u31., UCTIp. U JIOTL. —
M.: JIa0. 3uaunuii, 2018.
- 1059 ¢

VHTEpHET-UCTOYHUKHU




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCS Y4eOHo-
METOIHYECKOE
OneHouyHoe
Cemectp| Haspanue pa3zena, TeMbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CpEenCTBO .
BBITIOTHEHUS (gac.) CaMOCTOSATENLHOM
paboTHI
1. Yenuos 10.C.
[ToaroroBka K KOJUIOKBUYMY 1O TeME «SIIEpHBIN anmapaT KIETKU» BBeneHue B KIETOUHYIO
C UCTIONTF30BAHNEM KOHCIIEKTA JICKIIMH ¥ PEKOMEHIYeMOit Omonornio6 yued. ms
JHTEPATYPHL. YHUB-TOB,
IToxroToBka cooOIIeHUs C pe3eHTaIuel o Temam: «Hykieons 00yUaIOIIUXCS 10
MPOKAPHUOTUUECKUX KIIETOK»; «CTPOCHHE M THUITBI XPOMOCOMY; HarpaBJIeHUIO
«SlapeIiko, cTpoeHue U GYHKIUM) U IIp. Buosnorus u 6uosnor.
AHanu3 cXeMBbl CTPOCHUS sJIpa; 3aM0JTHEHNE TaOIUIIbI cneu-tsim / 10.C.
«Murepdaznoe sapo» (Luronorus, 2012). YeH1oB.- M.: AnbsHc,
2015.- 494 c.
o 2. OyHKIIMOHATIBHAS
Paznen 4. SAnepubiit KostokBuym Y
2 5-6u 6 MOP(OITIOTHS KICTKH
anrmapar KIE€TKU Joxnazn

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

Huronorus: yueo.-
MeToz. nmocobue / O.B.
My3saneBckas. —
Wpxkytek: U3n-so UT'Y,
2012.-169 c.

W HTEepHET-UCTOYHUKHU




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCS Y4eOHo-
METOIHYECKOE
OneHouyHoe
Cemectp| Haspanue pa3zena, TeMbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CpEenCTBO .
BBITIOJTHEHUS (gac.) CaMOCTOATEIIBHON
paboTHI
[MoxroToBka K yCTHOMY OTIPOCY (MIJIM TECTY) C HCHIOIB30BAHUEM 1.HuTonorus: yueo.-
KOHCTICKTA JIEKIINU W PEKOMEHTyeMO! JINTePaTyphI, IO TeMaM MeToz. mocobue / O.B.
«Snpo» u «JleneHue KIeTok». My3saneBckas. —
N3yyenne TeopeTuuecKoro Marepuaia o CieIyolM BOIIPOcaM: Wpxkytck: U3n-Bo UT'Y,
pa3yMuHbIe THUOBI MHTO3a JyKAapHOT, MPOMCXOXKACHHE MHUTO3a U 2012.-169 c.
Meio3a, OTIMYME MUTO3a B PACTUTENbHBIX KJIETKaX OT >KUBOTHBIX; 2. Yennos 10.C.
MECTO MeHo3a B JKM3HECHHOM IOUKJIIC JKUBOTHBIX, aMHTO3, BBe}leHI/Ie B KJICTOYHYTIO
MIPOHUCXOKACHHE MUTO3A. ouonoruto6 yueo. s
CocraBnenne Tabnunpl «CXOACTBO M pa3iIM4Ke MPOLECCOB MHUTO3a VCTHEI  |YHUB-TOB,
2 Paznexn 5. u MeHo3ay» 1 TecTa 1o Teme «Jlenmenue kinetku» (u3 10 3amaHui, ¢ 7.8 2 00yJaromuxcs mo
BocripounsseieHre KIIETOK |OAHUM [PABUIbHBIM OTBETOM). H Onpoc, HaIpaBJICHUIO
TeCT Buonorus 1 6HoIor.

crnen-taMm / 10.C.
Yenmos.- M.: AnbsHC,
2015.- 494 c.

OCHOBBI IUTOJIOTHH
[anexTponHSBIt pecypce]:
MaJblii IPaKTUKYM. —
OBK. — Upkyrck : U3a-
Bo UI'Y, 2012. — 120 c.

OO6muii 00beM caMOCTOATENHFHOM paboThl O UCIUILIMHE (dac) — 21

N3 Hux o00BbeM camMoOCTOSATENbHON padOThl € HCIOIb30BAaHHUEM JIIEKTPOHHOIO OOY4YeHHsS] U

JAUCTAaHIIMOHHBIX O6pa3OBaTeJ'H>HBIX TEXHOJIOTUM — 6 Jac




4.3 Conepxxanue y4eOHOro MaTepuasa
Pa3znen 1. Beeaenue B mutosoruio. [lutomorus - Hayka o CTpOCHHH, QYHKIIUAX, METa00IM3ME,
B3aMMOOTHOIICHHUSAX CO CPENIOH, pa3BUTUHU U MPOUCXOXKICHUH KieTku. Kiletounas Teopus. PaboTsr
BupxoBa o knerouHoil matosoruu. [lanpHeiiee pa3BUTHE LUTOJOTHMU. OCHOBHBIE MOJOXKEHUS
COBPEMEHHOW KJIeTOYHON Teopuu. CBS3b LUTOIOTUU C OMOXMMHEH, MOJIEKYISIpHONH OHOJIOTHEH,
MUKpPOOUOJIOTHEH U BHUPYCOJIOTHEH, €e MECTO U pOJib B COBPEMEHHOW Ouoyoruu. 3HayeHHe
IUTOJIOTUH JJIS1 MEUIIMHBL, CETbCKOTO X0351CTBA M OMOTEXHOIOTHH.

Metonsl B uurosnoruu. Ilpwku3HeHHOe wH3ydeHHE KIETOK. (CBeTOoBas MHUKPOCKOIIHS.
W3yuenne ¢uKCHpoBaHHBIX KieTOK. [lonartme o Quxcaumu kietok. [IpuHIMNIBI OKparMBaHus
KJIIETOYHBIX CTPYKTYp. MeToapl LHUTOXMMHYECKOTO aHaliu3a. OJIEKTPOHHAs MUKPOCKOIUS.
Lentpudyrupoanue. MeTo sl MUKPOXUPYPTHH. MeTO KIETOUHBIX KYIbTYp. UMMyHOXUMHSL.

Pa3znen 2. EnuHcTBO M pa3HooOpa3ue KJIETOYHBIX THMOB. KieTka Kak eIWHUIA CTPOCHWS,
(GYHKIIMOHUPOBAHUS, PA3BUTHUS, ATOJIOTUYCCKUX U3MEHEHHUIH OPraHu3MoB. [lefeHre KIeToK - MyTh
yBenuueHus: ux uucia. JuddepeHmupoBka kak mporecc oOpa3oBaHUS CHEIHATU3UPOBAHHBIX
KJIETOK. TOTHIIOTEHTHOCTh KJIETOK MHOTOKJIETOYHOTO OpraHu3ma. KieTku mpokapuoT U 3yKapuoT.
OOmuii mmaH CTpoeHUs KIETOK. (DYHKIIMOHAIbHBIC CHCTEMBI KJICTOK NPOKAPHUOT H IYKAPHOT.
Apxebakrepun u sybakTepun, CXOACTBO U pa3inyue MEXAY KIETKaMu PAaCTEHUH, KUBOTHBIX H
rpuoB.

Paznen 3. CtpoeHue um (YyHKIUHM KJIETOYHBIX KOMIIOHEHTOB. buoiiormueckue MeMOpaHBI.
Mogenu opranuzanuu mMemOpanbl. OOliee NpeacTaBiIeHHE O JMNUIAX M Oenkax MeMOpaH, uX
CTPYKTYypE, CBOUCTBAX U (PYHKLIMSIX.

[Tna3maruyeckass MemMOpaHa Kak OCHOBHAas YyHHBepcalbHas [Uld BCeX KIETOK cyOcucrema
MIOBEPXHOCTHOTO amnmnapaTta. Ponb miasmaruyeckoil mMemOpaHbl B KIJIETOYHOM NPOHMUIIAEMOCTH.
ITaccuBHBIM M aKTMBHBIN TPAHCIOPT BELIECTB 4epe3 MeMOpaHy. DK30LMUTO3 U 3HJOLUTO3, CBS3b
3THUX IPOLIECCOB C JIM30COMaMH.

Penentopnas ¢yHkuus miuazManemMmbl. CrHenuaau3upOBaHHbIE CTPYKTYpbl IIa3MaTHUYECKON
MeMOpaHbl: MUKPOBOPCUHKH, PECHUYKU U KTYTUKU. OCOOEHHOCTH CTPOEHHE KI'YTHKOB OaKTEpHil.
[IpencraBnenue o Apyrux (QyHKIUAX MIa3MaTUYECKOH MeMOpaHbl: MEXKKIETOYHbIE KOHTAKThl U
cBs3u. HagmemOpaHHbIe CTPYKTYpBI KIIETOK.

[lutoruiasMa Kak CIOXHOCTPYKTYpHUpOBaHHas cucteMa. OOmuMi XUMHYECKUIl cocTaB
uuTorasMel. [{luto3omns, ee pyHkuu. BritoyeHus: B IUTOMIIA3MY KJIETOK PACTEHUN U JKUBOTHBIX,
uX JOKajau3alus W (yHKIHMOHAJIbHOE 3HaueHHe. HemeMOpaHHBIE OpraHouibl: pUOOCOMBI MPO- U
SYKapUOTHUYECKUX KJIETOK, MX CTPYKTypHass M XHMMMYEcCKas opraHu3anusi. AKTUBHbBIE LIEHTPbI
pubocom. @yHkuuu pubocoM. MUKpODHIAMEHTbI, MHKPOTPYOOUYKH, T'€T€pOreHHas cucremMa
MIPOMEXYTOUHBIX (pusiameHToB. TyOynuHBI, UX CBOMCTBA U POJb B 00pa30BaHUU MUKPOTPYOOUEK.
LlenTpHonb: ynbTpacTpyKTypa, pEIUIMKaLUs, y9acTUE B ACIECHUU KIIETOK.

MemMmOpaHHble OpPraHOM/Ibl LUTOIJIA3Mbl. DHAOIUIA3MAaTHUYECKUM PETHKYJIyM: IOHATHE U
obmias xapakTepucTuka. ['paHynsipHas >HJOIMIa3MaTHYecKas CeTh, €€ CTPOEHHE, XHUMHUYecKas
KOMITO3UIIMSI U OCHOBHAsl pOJIb KaK CTPYKTYpbI, YYaCTBYIOIIEH B CHHTE3€ SKCHOPTHUPYEMBIX W3
KJIETKH OenKkoB. CBs3b IpaHyJSPHOM 3HIOIUIA3MAaTHYECKOI ceTu ¢ saepHoi obonoukoi. I'mankas
SHJOIUIa3MaTHYECKasl CeTh, CTPYKTYpHas XapakTepucTuka u xumusi. CBs3b TIaJKOT0 PETUKYIIyMa C
CHUHTE30M IIOJINCAXapuJ0B, JXUPOB, CTEPOMAOB W Apyrux Monekya. Ponp rmaakxoi OIIC B
NIe3aKTUBALIUK PA3IUYHBIX XUMUYECKHX peareHTOB. CBs3b ¢ pyHKUMENH MpoBeACHUS BO3OYKICHHS
B MBIILIEYHON TKaHHU.

Amnmapar TNonbmku. OO0mias XxapakTEepUCTHKA, JOKAIH3aIUs B KJIETKe, cTpoeHne. OyHKIUH
anmnapata [oabaKu: cerperuusi, HaKOIUIEHHWE, CO3PEBAHME M DKCKPELUS CEKPETOB M JPYTHUX
BElIECTB B KJeTKe. JIn3ocoMbl, nctopust ux oTkpeITUs. CTPYKTypa U XUMHUYECKasl XapaKTepUCTHKA
nu3ocoM. Tumsl muzocoM. yHKINH JIU30COM, UX NMPOUCXOKAeHHUE. CBs3b JIM30COM € IPOLECCAMU
BHYTPUKJIETOYHOTO MHILEBapeHus, ¢ ¢arouuto3om, ¢ pabortoi ammapara ['ombmxu. OOmiee



MPEJCTaBICHUE O BAKYOJSIPHOM cucTeMe KJIEeTOK pacTteHuid. OOliee mpeacTaBieHHe O CTPOSHUH U
(GYHKLIHUAX IEPOKCUCOM M IPYTUX MUKPOOPraHOUaX 3yKapHOT.

Mutoxonapunu. CTpyKTypa MHUTOXOHIPUN: MeMOpaHbl, KPHCTBI, MaTPHKC, MX pOJb B
cuHreze M HakomiueHun AT®. CrpoeHue KpHCT, JOKaIU3alMs B JIMIONPOTEHIHBIX MeMOpaHax
3BEHbEB OKHUCIHUTENBHOTO (hocopunuposanus. Matpuke muroxonapuii: PHK, pubocomsi, THK,
Oenku MuToXoHApHid. [IporicXoxaeHIE MUTOXOHAPUNA. AHAJIOTH MUTOXOHIPUH y OaKTepuil.

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

Paznen 4. Sinepublii annapat kjerku. MHTepdazHOE s1p0, OCHOBHBIE 3JIEMEHTHI €TI0 CTPYKTYPHI:
XpOMAaTHH (XpOMOCOMBI), SIIPBIIIKO, SIACPHBIN COK, siIepHas 000JI0UKa. XPOMATHH, €Tr0 XUMUYECKas
xapakrepucTtuka. Juddy3Hbiii 1 KOHIEHCUPOBAHHBIM XpPOMATHH, SyXPOMAaTUH U T€TEPOXPOMATHH,
X (QYHKIHOHATBHOE 3HAYCHHE. YJIBTPACTPYKTypa XpOMAaTHHA. SIAPHIINIKO - OpPraHOW] CHUHTE3a
KJIETOYHBIX puOocoM. Xumus sapeimka. CTpoeHue U yIbTpacTpyKTypa sapbimika. Luki
WU3MEHEHUS CTPYKTYPHI SJIPBIIIKA B CBS3H C €r0 (PyHKITHCH.

SAnepnas obOonouka, ee CTpoeHHEe U (DYHKIMOHATbHOE 3HaueHue. [lopoBbIe KOMILIEKCHI.
Cesi3b  siepHOH  OOOJIOYKM C  I[HMTOIUIA3MATHYECKUMHU CTPYKTYypaMH W XpPOMOCOMaMH.
Hyxneomnasma. OcHoBHbIe pyHKIMU siapa. Permmkanus mosnexyn JHK npokapuor u aykapuor.

Pasnen S. BocnpousBeneHue KiIeTOK. JKM3HEHHBIM LUK KJIETKUA: MPECHUHTETHYECKas,
CUHTCTHYECKass M TOCTCUHTETHYecKas (a3pl. 3HaueHue STuxX (a3 B KU3HHM KICTKU. JleneHue
MPOKAPUOTUYECKUX KiIeTOK. O0Ias cxema HempsMOro JAeNeHUS KIETOK (MUTO03a) 3YKapHOTHYECKIX
kietok. Craguu MHUTO33a, WX XapaKTepucThka. Poiab MHKpOTpyOO4YeK B  00Opa3oBaHUU
aXpOMaTMHOBOI'O BEpEeTeHa JeJIeHHUs KIEeTOK. Poib BepeTeHa B PACX0XKAEHHMM XPOMOCOM IIpH
Mutose. L{luTOknHE3 y JKUBOTHBIX M PACTUTEIBHBIX KIIETOK. JIBa COCTOSIHHS SIICPHBIX CTPYKTYp-
xpomocoM. [loBeneHune xpomaTuHa- XpoMOCOM - BO BpeMs muTo3a. OOmiee CTpoeHUE, TUIBI U
dbopma MuToTHUECKHX XpoMocoM. LleHTpomepa, Tenomepa.

O6mee mpeacrasienue o meitoze. Ctaauu Merio3a. Konbroraius XpoMocom, KpOCCHHTOBED,
peoyKIMsT 4YHuciIa XPOMOCOM. DBHOIOrMYecKHil CMbICH Meio3a. Paznuuuga Mexay MHTO30M M
MeK030M. XpOMOCOMBI THIA JIAMIIOBBIX 1IETOK. [loMMTEeHHBIE XPOMOCOMBI.

2.3.1. IlepeyeHb ceMUHAPCKHX, MPAKTHYECKHUX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne pasnena u HaumeHoBanme TpynoeMKocTh OuneHouHbIe dopmupyembie
n/H TeMBbI CeMHUHAPOB, (1ac.) cpeacTaa KOMIIeTEHIM U
NMPAKTHYECKUX U Bcero N3 Hux (MHIMKATOPBI)*
JIaGOPATOPHBIX padoT | yacos npaKkTHy
eckas
MOAr0TOB
Ka
1 2 3 4 5 6 7
1 | Pazgenl JlabopaTtopHas pabota 2 Otuer o OIIK-2
Tema «Metogpl B | Nel «CseroBas 1m1abopaTopHOii HJIK onk-21
LIUTOJIOTHI MHUKPOCKOITHSI pabote, KOHTP. HJIK onk-22
BOIPOCHI Hﬂk‘ OITK-2.3
2 | Pazgenl JlaGopaTtopHast paboTa 2 Oruer 110 OIIK-2
Tema «Metonpl B | Ne2 «Ilonyuenne 1mabopaTopHOii UK onk-21
LIUTOJIOTHI BPEMEHHBIX u pabote, KOHTP. HJIK onk-22
HOCTOSHHBIX BOTIPOCRI HJIK onk-2.3
MpenapaToBy
3 | Pasgenl JlaGopatopHasi pabota 2 Oruer no OIIK-2
Tema «Metonsl B | Ne3 11abopaTOpHON HJIK onk-21
paboTe, KOHTD.




IIATOJIOT I «IluToxumMudeckue BOIIPOCHL HIIK omnx-2.2
METO/IBI H3y4eHUS HJIK onk-23
KJICTKH

4 | Pazmen 1 Konmoxsuym 1 YerHbIit ompoc, OIIK-2
Tema «cropus pelieHue 3a1a4y UK onk-21
U3Y4CHUS HIIK onk-2.2
KJIETKH» HJIK onk-2:3
Tema «MeTobI B
LIUTOJIOTHU

5 | Pa3men 2 Jlaboparopras pabota Otuer mo JIP, OIIK-2
EnuncrBo u | Ned KOHTPOJIbHBIC HJIK ork-21
pazHoobpasue «[IpokapHoTHYECKHE U BOIIPOCHI HJIK onk-2.2
KJIETOYHBIX THITOB | DYKaAPHOTHYECKHUE HIIK onk-2:3

KJICTKH

6 | Pasnen2 KomnokBuym 2 YcTHbIH ompoc, OIIK-2
EnunctBo 5 noknan / UK onk-21
pasHooOpasne pedepar, HJIK onx-22
KJIETOYHBIX THITOB TECT HJIK onk-23

7 | Pazgen3 JlaGopartopHas pabota Ortuet mo JIP, OIIK-2
Tema Ne5  «Ompenenenue KOHTPOJIbHBIC HJIK ork-21
«buonorndeckne | nefcTBus BOIIPOCHI HJIK onx-22
MeMOpaHbI» TEeMIIEPaTyphl Ha HIIK onk-2.3

HPOHHIAEMOCTb
1a3MaJIeMMBI I/I
TOHOILJIACTA B KJIETKAX
JyKa 1O  CKOPOCTH
NPOHUKHOBCHUSI
MOYEBHHBI B BAKYOIIb»
WA «M3yueHune
BIIMSIHUSI
TeMIIePaTypHOTO PI
XUMHYECKOTO
(dakTopoB Ha
HNPOHHUIAEMOCTh
MeMOpaHBbI KJIETOK
KOpHEIUIoJa KpacHOMU
CBEKJIBD»

8 | Pazmen 3 Konmoxsuym 3 YcTHBIH ompoc, OIIK-2
Tema TecT HIIK onk-21
«buonornueckue HIIK onk-2.2
MeMOpaHbI» HJIK onk-23

9 | Paznen3 JlaGoparopHnast pabota Otuer no JIP, OIIK-2
Tema Ne6 «Iuroruiasma: KOHTPOJIbHBIC HJIK ork-21
«llurormiasMa Kak | OpraHesuibhy BOIPOCHI HIIK onk-2.2
CIIOKHOCTPYKTYD HJIK onk-23
HUpOBaHHAS
CHCTEMa»

10 | Pasnen 3 Komnoksuywm 4 Jloknaj ¢ OIlK-2
Tema IMuromnnasma Npe3eHTalue, HIIK onk-21
«lIurommasma Kak 3YKapHOT: LATO30JIb TECT WU HJIK onk-2.2
CIOKHOCTPYKTYP | ' pememGpanHbie KOHTPOJIBHASI HJIK onk-23
WpOBaHHAs pabota

cucrema»

OpraHesuIbl




11 | Pazgen 3 JlaGoparopras pabota Ortuer no JIP, OIIK-2
Tema Ne7 «uroruiazma: KOHTPOJIbHBIC HIIK onk-21
«luTomiasMa Kak | BKIIOYEHHUSD BOITPOCHI HJIK onk-2.2
CIIOKHOCTPYKTYP HJIK onk-23
HUpOBaHHAS
CHCTEMa

12 | Pasgen 3 KomnokBuym 5 2 Joknan ¢ OIIK-2
Tema LuTomazma npe3eHTanue, UK onk-21
«lIuTomnasMa Kak SYKApHOT: TECT WIH HJIK onx-2.2
CIOKHOCTPYKTYP | \remGpaHHble KOHTPOJIbHAS HIIK onk-2:3
HWpOBaHHAsS OpraHeTbI pabota
CHCTEMa»

13 | Paznen 3 Komnoksuym 6 2 Jloknan ¢ OIIK-2
Tema [{uromnasma Mpe3eHTalueH, HIIK onk-21
«IIurommasma Kak IYKapUOT: TECT WU HJIK onk-2.2
CIOKHOCTPYKTYP | \rembpaHHEIe KOHTPOJIbHAS HJIK onk-23
MpOBaHHAs OpraHebI pabota
CHCTEMAY

14 | Pazpen 4 KomnokBuym 7 2 Jloknan ¢ OIIK-2
AnepHsrit KinerouHoe s1po npe3eHTanue HJIK onk-21
anmapar KJIeTKH HJIK onk-2.2

HJIK onk-2:3
15 | Pa3men 5 Jlenenue KIIETOK 2 Ortuer no JIP, OIIK-2
Tema «JlencHue KOHTPOJIbHBIE HJIK ornk-21
JlaGopaTtopHas pabota MK one.
KJIETOK» . BOIIPOCHI OITK-2.2
No§ «Muto3 u meiio3 B MK ok
OIIK-2.3
PacTUTENBHBIX 7
JKUBOTHBIX KJICTKaX»

16 | Pasnen 5 Komnnoxsuym 8 2 VYcerblii onpoc, OIIK-2
Tema «Jlenenue | Mutos. Meiios. pelieHue 3a1a4y UK onk-21
KJIETOK HJIK onk-2.2

HJIK onk-23

4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX

CTYJA€HTAMM B PaMKax camocTosiTe/ibHoii padoTsl (CPC)

Ha CaMOCTOATECIbHOC M3YYCHHUE

Tema 3aganue ®opmupyemas NIK
n/n KOMIIeTeHIUS
1. Tema «l{utosorus - Hayka o | JlomomHuTh  TabmHILY 1.. OIIK-2 HJIK onk-21
CTPOCHUH, (DYHKIIHSIX, OCHOBHBIE 3Tamlbl Pa3BUTHAL
MeTabom3Me, [IUTOJIOTHH.
B3aMMOOTHOIICHHSX CO BrmoxHATE  BONpPOCHI U
cpenoi, pa3BUTHH U 3a[laHus JJIs1 CAMOTIPOBEPKH.
MIPOMCXOXKICHUH KIICTKI
2. Tema «MeTtonasl B W3y4uTh TEOPETHUECKYIO OIIK-2 HIIK onik-21
[IUTOJIOT I yacTh 3aHaTus 2 «[lonyuenue UK onk-22
BPEMEHHBIX U TIOCTOSHHBIX MK onk2a
TIpeTnapaToBy.
OTBEeTUTH Ha KOHTPOJIHHBIC
BOTIPOCHI K 3aHATHIO 2:
3anoaHUTh TabJ1. Pazmuuuns B
MTOJITOTOBKE MaTEePHAaJIOB IS
CBETOBBIX H JJICKTPOHHBIX
MUKpPOCKOIIOB Ha CTp. 39
Iuronorus, 2012.
Tema «Knetku W3yuuts TEOpEeTUYECKUI OIIK-2 UK onk-21
3. MPOKAPHOT U 3yKapuoT» | Marepuair o CTPOCHHH U HJIK onk-22
JBI)KCHUH PECHUYCK. UK ok




Hamucate acce Ha  Temy
«IIpoucxoxenue
9YKapUOTHUYECKOH KIETKU.
CocrtaButh TabmuIy «4YepTs
CXOJICTBA M OTJIMYMS KIIETOK
apxei u sybakTepuii».

Tema «buomornueckue H3yunth TEOpETUHECKHI OIIK-2 UK onx-21
4, MeMOpaHbI MaTtepual, HCTONb3Ys JIEKIIUH, MK onx22
y4eOHHUK 1 yueOHOe mocobue, HITK onk2.3
U MMOATOTOBUTHCSA K
TCTUPOBAHUIO.

OTBeTUTH Ha BONPOCHI U
BBITTOJIHUTE 3amanus g1 CPC
ctp. 102-104 (L{utonorus,

2012).
Tema «Iluromnasma Kax H3yunth TEOpETUHECKHI OIIK-2 HIIK onx-21
5. CJIO)KHOCTPYKTYPUPOBAHH | MATCpHaL, HCIIOJIb3Ysl JICKLHH, HIIK onk-2.2
ast CHCTEMAY y4ueOHHK 1 yueOHOe mocodue, UK onx23

U MOJITOTOBUTHCS K
KOJUIOKBHYMY TI0 TEMeE
«Ctpoenue U pyHKINUU
BHYTPHKJICTOYHBIX
KOMIIOHCHTOBY.
IToarotoBuUTh COOOIIEHUS C
Mpe3eHTalell 1o  TeMam
«PuboCcOMBI  TPOKAPUOT U
sykapuot»; «CTpoeHue u

GbyHKIHN JIU30COMY,
«[lepokcrucoMBbIy;
«{uT0301BY; «Baxkyonp
pacTeHui» u np.
Tema «fnpo kieTkn» IToaroTOBHUTE COOOIIEHHS C OIIK-2 UK onk-2.1
6. MIpe3eHTaIleH 110 TeMaM: HJIK onk-2.2
«Hyxneoun MK onk23

HNPOKAPHUOTHIECKUX KIIETOKY;
«CTpoeHHe U TUTIBI
XPOMOCOM»; «SIIpBILIKO,
CTpOeHHUE U GYHKIHUN U TIp.
IIpoananu3upoBaTh CXxemy
CTPOEHHUS s1/ipa; HalTH
OCHOBHBIE CTPYKTYpBHI siipa U
3aIlOJTHUTD TaOIHITy
«UHuTepdazHoe 1apo»
(ITuronorus, 2012).

Tewma «/lenenue knerok» | CocTaBUTH TaOIUILY OIIK-2 HJIK onk-2.1
7. «CXOJICTBO ®  pasanyHe UK onk-23
MPOLIECCOB ~ MHUTO3a U
Meno3an.

CocCTaBHTh TECTOBOC 3aJlaHUE
no teme «JleneHue KieTKM»
(m3 10 3amaHuii, ¢ OJHHUM
HpaBI/IHBHBIM OTBCTOM).

ITonroroButhcs K
TCCTI/IpOBaHI/I}O 110 TeMaM
«Sapo» u «/lenenue KIeTok».

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUM CAMOCTOSITEIbHOI PadoThl CTYICHTOB
CamocTrosTenbHass paboTa CTYIEHTOB SIBISIETCSl COCTaBHOM YacThl0 Y4eOHOTo Impoliecca U
MMeEeT IIeJIbIO 3aKpEIICHHE U YIiyOJIeHue MOyYeHHBIX 3HAHUN 1 HAaBBIKOB, IIOMCK M IPHOOpETeHNE




HOBBIX 3HAHWM, a TAK)KE BBIMOJIHEHNUE YICOHBIX 3a/IaHUM, MOATOTOBKY K MPEACTOSIINM 3aHATUSIM U
HK3aMEHY.

Jlyist opraHM3ayu CaMOCTOSITENLHON PaboThl Mo AucHHILiuHEe «{UTONOTHS» HCIOIB3YIOTCS
cnenyromue GopMbl CaMOCTOSTENHHON Y4eOHON pabOThI:

- Pabota Haj KOHCIIEKTOM JIEKLIMH.

- [TonOop, nzydenue, aHanu3 peKOMEHIOBaHHOW JIUTEPATYPBHI.

- CaMocTOsITeIbHOE U3YyUEHHE OTACIBHBIX TEM, aparpagos, He N3TT0KEHHBIX B JICKIHUH.

- IloaroroBka K 1a0OpaTOPHOMY 3aHATUIO COCTOUT B TEOPETUYECKOW MOATOTOBKE H
BBITNIOJTHEHUM 33/1aHUH (pelIeHHe 3a/1a4, OTBETHI Ha BOIIPOCHI, BHIIIOJIHEHUE 3aJaHUH U T.J1.).

- Hanmucanue pedeparoB / moaAroroBka J0KJIaI0B.

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

- [loaroroBka k 3K3aMeHy.

Iucvmennvie pabomei. JIns m3ydeHHss TeM, HE H3JOXKEHHBIX B JIEKIIMH, PEKOMEHIYETCS
MCIIOJIb30BaTh OCHOBHYIO M JOIMOJIHUTENBHYIO JIMTEPATYPY, a TAKKE MCTOUYHUKU, HAWJEHHBIC MPU
OMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX M TOMCKOBBIX cucTeM. [l 3akpemsieHus marepuana
pEKOMEHIyeTCsl JieslaTh KpaTKue KOHCIEKTHI 1Mo TeMe. B pamkax nucuurmssl «L{utomorus»
IIPElyCMOTPEHO BBIMIOJIHEHUE NMUCbMEHHBIX pador (cMm. MyszaneBckas O.B. Lurtonorusa: yueo6-
Mmetos. mocobue / O.B. My3zanesckas. — Upkyrck: U3n-Bo UT'Y, 2012. — 169 c.).

Peghepam — dpopma nmucbMeHHON pabOTHI, KOTOpasl MPEIACTABISICT COO0N KpaTKOE HM3JI0KCHHE
COJZIep>KaHusl HAy4YHBIX TPYIOB, JUTEpaTyphl MO ompeneieHHord Teme. OO0beM pedepaTa MOKET
nocturatb 15-20 cTp.; Bpems, OTBOAMMOE Ha €ro MOArOTOBKY — OT 2 Heedb J0 MecsIa.
[TonrotoBka pedepara moapa3yMeBaeT CaMOCTOSITENILHOE HW3YYEHHE CTYJEHTOM HECKOJBKHX
JUTEPATYPHBIX UCTOYHHUKOB (y4€OHHKOB, MOHOTpaduii, HAYYHBIX CTATeH U T.J.) MO ONPENEIEHHON
TeMe, He paccMaTpuBaeMoOl MOAPOOHO Ha JIEKIMH, CHCTEMAaTH3allMi0 MaTephalla U KpaTKoe €ro
uznoxenue. Llenp Hanucanus pedepara — MPUBUTUE CTYJACHTY HABBIKOB KPATKOTO M JIAKOHHYHOTO
MpEJICTAaBICHUS] COOpaHHBIX MarepualioB U (AKTOB B COOTBETCTBHUM C TpeOOBaHUSAMU,
MPEIBSABISEMBIMUA K HAYIHBIM OTYETaM, 0030paM U CTAThsIM.

Ctpykrypa pedepara BKIIOUALT:

- TurynsHeIM JIUCT.

- CoznepxaHue.

- Beenenue, rie kpatko Gpopmynupyercs mpodiema, ek U 3a1a4u pedepara.

- OcHOBHas 4acTh PaOOTHI COCTOMT M3 HECKOJBKUX pa3/lelioB, B KOTOPHIX M3JIaraercs CyTh
TeMbI pedepara.

- 3aKIIIOUeHHE.

- CIMCOK HCIT0JIb30BAHHOM JINTEPATYPHI.

I[Ipu odopmnenun pedepara creayeT MNPUACPKUBATHCS TEXHUUECKUX TpeOOBaHUIA,
MpeIbABISEMBIX K pedpepaTaM U KypCOBBIM paboTaM, UMEIOIIMXCS Ha Kadeape.

Kputepuu onienuBanus pedepara:

- OleHKa «OTIMYHO» BBICTABJISIETCS B TOM Clly4ae, €clii B pedepare MOJHOCTbIO PAaCKphITa
TeMa, MPOAHAJIM3UPOBAHO COBPEMEHHOE COCTOSIHHME BOMpOCa, MaTepual H3JI0XKEH JOTHYHO,
MOCJIeZI0BAaTENbHO, MpHUBENEHO He MeHee 10 mauTepaTypHBIX HMCTOYHHMKOB (Cpeiyd KOTOPBIX
npeobianaer JuTeparypa 3a mocienHue S5 neT), pedepar opopmieH B COOTBETCTBHH C
TEXHUYCCKUMH TPEOOBAHUSAMHU, MPETBIBIIIEMBIMH K TAKOTO POJIa paboTaM.

- OneHka «XOpoIIo» - TeMa PacKpbITa, IPUBEIECHO JOCTATOYHOE KOJMYECTBO MaTepuana, HO
IIPY 3TOM MaTepHall B HEIOCTaTOYHOU CTENeHH NPOaHaIN3UPOBAH aBTOPOM, odopMieHHe pedepara
COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSM.

- O1eHKa «yIOBJIETBOPUTEIBHO» - TEMa PACKpbITa MOBEPXHOCTHO, MaTepual NMPUBEICH Kak
mpocTtasi KOHCTaranus (HakToB, HE MPOAHATU3UPOBAH, B OGOPMIICHHH HMEIOTCS TEXHHUYECKUE
HEJO0CTaTKH, CIIUCOK JIUTEPATYPhl COJIEPKUT MEHEE 5 UICTOYHHUKOB.

- OueHKa «HEYJOBIETBOPUTENBHO» - T€Ma HE PaCKpbhITa, CKYIHBIA O0BEM MPUBEACHHBIX
MaTepuasoB.



Yemuvui 0oknad — 310 coobmenue B TeueHue 10-15 MuUH, B KOTOPOM CTYAEHT B JJAKOHUYHOM
dopMe MOIKEH HM3JIOKUTH MaTepHal MO COOTBETCTBYIONIEH TeMe, NMPHICPKHUBASCH CIETYIOMIEro
IUIaHAa: BBEJEHHE, OCHOBHAs 4acTh, 3aKiroueHHe. JlOoKiaa CONpOBOXKAAETCS IIpEe3CHTAIUEH,
OTpaXKaloIlel OCHOBHBIC IIOJIOKCHHS II0 COOTBETCTBYIOLICH TeMe, BKIIOYAIOUICH HarJsaHbIe
MaTepHuaisl (cxembl, Tabnuuel, Goto u T.4.). [Io OKOHUaHMM JOKJIaJa CTYACHTY 3aJat0T BOIPOCHI,
KaK TIperojaBareib, TaKk M CTYJCHTHI, HA KOTOpPbIE IOKJIAJYMK MOJDKEH JaTh HCUCPIBIBAIOIINEC
OTBETBHI.

Kpurepun onieHuBaHUS YCTHOTO JOKIIAA:

- Oumenka «oTIMYHO». B J0OKIaze TMONHOCTBIO pAacKpbiTa TeMa, MPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSHHE BOIPOCA; CTYIACHT CBOOOJHO BIaJCET MaTepUaloM, H3JaraeT ero
JIOTUYHO, TIOCJIE0BAaTENbHO, JIAKOHUYHO, COOJII0/ass OCHOBHBIE NPaBUiIa KyIbTypsl pedd. Jlokman
COIPOBOXKIAETCS PE3EHTAIMeH, KOTOpasi OTpaykaeT OCHOBHBIE MOJOXKEHHS JOKIAa, IPE3CHTALNS
COCTaBJIEHa TPaMOTHO C COOJIOIEHMEM OOIMX TpeOoBaHMM, mpaBui mpUdTOBOro odopmieHus,
nojay rpaduvecKkoro Marepuaia, UMEIOTCSl CCBUIKM Ha NpPUBEIEHHBIE (OTO, PUCYHKH, CXEMBI U
T.J1., IPUBOJUTCS CIIMCOK MCIIOJIB30BAaHHOM JuTepaTypsl. [Ipu obcyxaeHnn aoKiIaga CTyJeHT AaeT
MCUEPIBIBAIOIIIE, apTYMEHTHPOBAaHHbIE, KOPPEKTHBIE OTBETHI HAa BOIPOCHL.

- Onenka «xopomo». Tema packpbiTa, TPUBEICHO JOCTaTOYHOE KOJIUYECTBO MaTepualia, HO
IpU 3TOM Marepuall B HEJOCTaTOYHOH CTENEHH MpPOAaHAIM3UPOBAaH aBTOpoM. lIpe3eHTanus He B
MIOJTHOM CTENEHH COOTBETCTBYET 00ImMM TpeOoBaHusM. OTBETHI CTYACHTAa HE Ha BCE BOIPOCHI
SIBJSIFOTCS] HCUEPIIBIBAIOLIMMU M apTyMEHTHPOBAaHHBIMH.

- O1eHKa «yJOBIETBOPUTEIHHOY». TeMa pacKkpbiTa HE TIOJIHO, MAaTepHall IPUBEICH KaK MPOCTast
KOHCTaTanust (akToB, HE INPOAHATM3HPOBAH, CTYACHT IIOKA3bIBACT IIOBEPXHOCTHHIC 3HAHUSL.
[Ipe3eHTaryst 4aCTHYHO COOTBETCTBYET YCTAHOBICHHBIM TpeboBaHMsIM. [Ipu obcyxaeHnn noxianga
CTYIICHT HE BCET/1a JIaeT MPaBUIIbHBIC, NCUEPITBIBAIOIINE OTBETHI HA 331aBa€MbIe BOIIPOCHI.

- OmeHka «HEYIOBIETBOPHUTENBbHO». Tema JoOKiIaga HE pacKpbiTa, CKYIHBIH 00BeM
NPUBE/ICHHBIX MaTepUaJIOB; MPE3CHTAIMS OTCYTCTBYeT. [Ipu 00CyXIeHNH TOKIIa1a CTYyACHT HE 1aeT
OTBETHI WJIM OHU HE COOTBETCTBYIOT 3aJJaHHBIM BOTIPOCAM.

Vemmuwiti onpoc — METOL KOHTPOJISI, MTO3BOJISIFOLMI HE TOJBKO ONPAIINBAaTh U KOHTPOJIMPOBATH
3HaHUS y CTYACHTOB, HO 3aKpEIUIATh 3HAHWS, YMEHUS W HaBBIKH. [lo mucumrumne «{uTomorus»
peNycCMOTpeH (pOHTANbHBIA yCTHBIH ompoc. Kpurepus oleHuBas COBHNAJAIOT C  BbIIIE
M3JI0KEHHBIMH KPUTEPHSIMUA OLIEHUBAHHS OTBETOB IPH 0OCYKIACHNUH JIOKJIA IOB.

ITucbMeHHBIe KOHTPOJIbHBIE PAa0OThI, TECTOBBIE 3aJJaHUS OLIEHUBAIOTCS 110 OAJIIIbHOM CHCTEME.

4.5. IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IPOEKTOB): HE MPEAYCMOTPEHBI Y4EeOHBIM
IUTAHOM.

V. YYEBHO-METOANYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHHUE
JUCIHHUIIVINHBI

a) OCHOBHasI JIMTEPATypa
1. Yennos 0. C. BBenenue B KJI€TOUHYIO OMOJIOTHIO [T€KCT]: yued. /Uisl yHUB-TOB, 00y4aroluxcst
no HanpasieHuto buonorus u 6uonor. crien-tam / FO. C. Yennos. - M.: Anbsnc, 2015. — 494 c.
2. luronorus [Tekct]: y4eb.- meroa. mocodue / O. B. My3anesckas. — Upkyrck: U3n-so UT'Y,
2012. - 169 c.
3. llutomnorus [3neKTpoHHBIN pecypc]: yueb.- Mmeto. mocooue. — IBK. — Upkyrck : U3n-Bo UT'Y,
2012. — 169 c. — Pexxum nocryna: U3 «bubnuorex».

0) 10MOJIHUTE/IbHASA JIUTEepaTypa
1. Bepemaruna B. A. OcHoBsI 00111€# niuTonoruu [Tekcr]: yaed. mocodue / B. A. Bepemaruna. —
M. : Akagemus, 2007. — 176 c.
2. OCHOBBI IIUTOJIOTHY [IEKTPOHHBIN pecypc]: Manbril mpakTukym. — DBK. — Upkyrck : 3a-Bo
NIy, 2012. — 120 c. — Pexxum pocryna: 943 «bubarnorex».



3. [IpuHIHIIB 1 METOABI OMOXMUMHH U MOJICKYJISIPHOW OHMOJIOTHUHU [3NIEKTPOHHBIN pecypc]: 2-¢ u3.
(am.) / K. Yuncon, JIx. Yonkep. — M.: bunom. JIa0. 3nanwnii, 2015. — 855 c¢. — Pexxum noctymna: 9bC
«JIanb»

4. Knerku o JIprouny [TekcTt] : yueOnuk / pen.: JI. Kaccumepuc, B. P. JIunranma, J1. [Lmonmep ;
niep. ¢ aara. U. B. ®ununmnosuya. - 2-¢ us., ucnp. u gom. — M.: JIa6. 3nanwuii, 2018. - 1059 c.
Pexxum noctyna: 9bC «Jlanb»

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

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

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

B) CIIMCOK aBTOPCKUX METOANYECKHX pa3padoToK:
1. Ilutonorus [Tekcer]: yueb.- meroa. nocodbue / 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: 9U3 «bubmmorex».

3. CanseBa M. II. lluronorus : Meroa. ykazanus k Manomy npaktukymy / M. I1. Cansesa. O.
B. Myzanesckas, b. 9. bornanos. — Upkyrck : U3a-Bo UT'Y, 1996. — 60 c.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JNCHUIIJIMHBI
6.1. YueOHo-1a00paTopHOE 060py10BaHuUeE:

Aynuropus JUIsl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIA: 000py/J0BaHa CIIELUaIN3UPOBAHHOM
(yuebHoit) mebenpio Ha 100 mocagouyHBIX MECT; TEXHUUYECKUMHU CPEACTBaMU OOYYEHHUs: MIPOEKTOP
Epson EB-X03, nocka mapkepHas; pe3eHTallH [10 TEMaM IPOrPaMMBI.

Aynmutopust  JUIsl  NpOBENeHMs  3aHATUH  s1aboparopHoro  Tuma:  00OpyJIoBaHa
crienuaIn3upoBaHHOM (yueOHoit) MeOenpio Ha 12 mocaiouHbIX MECT; Jab0paTOPHBIE CTOJBI - 2 TIT.;
pakoBuHa ¢ TymOoi - 1 mrt., mkad BerTsxHOM JIK-1500 IIIB - 2 mT., Bechl aHAIUTHYECKHE
I'OCMETP Jlenunrpag - 1 mr., ¢otosnekrpokonopumerp KOK-2 - 1 mr., aKBaAUCTHILIATOP
anekrpudeckuii AD-14- «S1-OI1»-01 - 1 wmT., TepMocTaT dneKkTpudeckuii cyxopo3aymnabiii TC-1/80
CIIY - 1 wr.; Bonsnas 6anst KAZNIA WODNA TYP LBK - 1 mT.; TeXHUYECKUMH CPEJICTBAMH
oOyuyenus: npoektop BenQ MS521P yueOGHO-HArIsIHBIMU TMOCOOMSAMH, O0€CIEUYNBAIOIIMMHU
TEMaTUYEeCKHE WILTIOCTPAINH M0 JUCIUIUINHE, T0CKa ayTUTOPHAS MEJIOBA.

Komnbrotepubiit  kmacc (ydueOHas ayauTopusi) JUuid TPYNNOBBIX M HMHIMBUAYaJIbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJIS ©  TPOMEXKYTOYHOM  aTTecTalli, OpraHu3aluu
CaMOCTOSITENIbHON paboThI: ayIUTOPHs 000pyA0BaHa ClIEUATU3UPOBAHHON (yueOHOIT) Mebernbio Ha
20 mocalo4HBIX MECT, JOCKOW MEJOBOM; 00OpYyJOBaHAa TEXHUYECKHMMH CpPEACTBAMH OOy4YEHUS:
cuctemubiit 010k PentiumG850, monutop BenQ G252HDA-1 miT.; cucremusiii 6110k Athlon 2 X2
250, monutop BenQ G252HDA — 8 mit.; cuctemusiit 6ok PentiumD 3.0GHz, monutop Samsung
740N — 3 mwr.; mono6mok IRU T2105P — 2 mt.; cuctemsslii 610k Pentium G3250, monuTtop
BenQG955 — 1 mr.; cucremusii Omok Pentium G3250, mommtop BenQ GL2250 — 1 mit.;
cucreMHblit 610k Pentium G3250, monutop Samsung T200 HD — 1 mit.; cucremuslit 610k Pentium
G3250, monutop Samsung T190N — 1 mT.; cuctemusrit 6ok Pentium G3250, moruTop Samsung
740N — 1 mr.; npoektop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHMYEHHBIM
JIOCTYynoM K ceTu MHTepHeT um oOecmeueHHeM JO0CTyla B DJEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHu3aIUH.

[Tomemenue st  XpaHeHUS U NPOPUIAKTHYECKOrO  OOCIY)KHMBAaHMS  y4eOHOro
000pyZ0BaHUs: ayIUTOpHs 000pyI0BaHa CIIEHMAIN3UPOBAHHON MeOeNblo Ha 8§ MOCa0UHbIX MECT;
mka¢ BoTsDKHOW JIK-1500 [IB-+BenTMasiTOp - 2 IIT., CTOJN JBYXTYMOOBBI - 5 MIT., CTOX
OJHOTYMOOBBIM - 4 INUT., CTOJ KOMIBIOTEPHBIM - 1 IIT., MeTalIM4ecKue TyMOBI JUIsl XpaHEHHUS



nabopaTopHOil MOCYABl M 000PYAOBaHUS - 4 IIT., IEPEBSIHHBIC TyMOBI /Uil XpaHEHHs Ja00paTOPHOI
MOCY/IbI ¥ 000pyAOBaHUS - S MT., mKad-Kyne ABYXABEPHBIH - 1 mIT., mikad MeTammudeckui - 1 mr.,
xonoauabHUK NORD J1X-241-0-010 - 1 mt., snextporuuta Jlyu - 1 mT., pakoBuHa ¢ Tym60ii - 1
IT., MKagd-Kyne TpeXABepHbIN - 11T., mKkad KHWKHBIN - 3 mT., MUKpockon buomen 2 Led - 7 miT.,
mukpockorn Levenhuk D870T - 1 mr., mukpockon Levenhuk D870T tpunokymsap - 1 miT.,
mukpockon Mukpomen P-1-LED - 1 mr., mukpockon MJI-5-b - 1 mT., Mukpockon 6uosiorudeckuit
Mb-16005 - 1 ., mukpockon P-14 - 4 mr., mukpockon Levenhuk 2L NG - Smr., cBetutens OU-
12 - 1 mr., ®a3oBbiit koHTpacT K®-3 - 1 mT., dhazosnii kouTpact KOC - 1 mt., pH-MeTp nonomep
yHuBepcanbHbli OB-74 - 1 ., cnektpodoromerp I13-5300 BM - 1 mT., MarHuTHas MeIanka
MM-5 - 5 mr., Becwl aHanmutraeckue BJIP-200 - 1 mt., Becsl Topcnonnsie BTII-500 - 4 mT., Becb
topcuonHbie WAGA TORSYJINA-WT - 3 ., npoektop Oepxen GEHA OHP Ecovision 24/3 - 1
T., CHCTeMHBIA 00K B kKomiiekre ASUS - 1 mT., morutop BenQ DL2215 - 1 mT., HOYTOYK
Lenovo G580 B kommuiekte - 1 mT., MynbTudyHKIHOHATBHOE yeTpoiicTBo SAMSUNG M2070 - 1
mT., ckanep HP Scanjet G2410 - 1 mr., npuatep Canon LBP 2900 - lmT.; 3J€eKTpOHHBIE
Mukpodororpagum; HaOOpbl JAEMOHCTPALMOHHBIX NpPENapaToB JUIs H3YYEHUS CTPOCHUS
PaCTUTENBHBIX U )KUBOTHBIX KJIETOK U TKaHEH, OTAEIbHBIX OPraHesll, IPOIECCOB JeICHUS KIIETOK.

6.2. IlporpaMmmHoOe obecneuyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Toroop Ne03-016-14
ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crannaprtabiii Russian Edition. 250-499. ®opyc
Kontpakr Ne04-114-16 ot 14n0s0psa 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0s0ps
2016r JIut.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlurensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIunensum Microsoft 41059241.

Office 365 mpodeccronanbHblil itoc 1s yyanmxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texunueckue v JIeKTPOHHbIE CPeCTBA:
[Ipe3enTarnuu o Bcem paszenam Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA
Jns ocBoeHuss aucuuIUIMHBL «L{uToNMOrns» NPUMEHSIOTCS cleayloue 00pa3oBaTEIbHbIE
TE€XHOJIOTHH:

- Ungpopmayuonnas nexyus. JIekuus — 3T0 ckaToe M3JIO0KEHHE OCHOBHBIX HAYYHBIX (DaKTOB, UTO
SIBJISIETCS] 0a301 JIs1 aHAIN3a, PacCyKIECHUH, OTICHOK.

- Jlexyus-eusyanuzayus. YUuT CTyI€HTOB IIpeoOpa3oBbIBaTh YCTHYIO U MUCbMEHHYIO HH(OPMAIIHIO
B BH3yalbHYI0 (GopMy, uYTo GOpMHUpPYET y HHX MNpPOPECCHOHAIbHOE MBIIUIEHHE 3a CUeT
CHUCTEMaTHU3allud M BbIJIENEHUs HanOojee 3HAUYMMBIX, CYLIECTBEHHBIX 3JIEMEHTOB COAEp KaHUs
oOyueHus. 3azaya MpernoaBareis UCIoIb30BaTh Takue (OPMbI HATJIITHOCTH, KOTOPbIE HAa TOJIbKO
JOTIOJTHSIOT CJIOBECHYIO0 MH(OpMAIMIO, HO M CaMH SIBJIAIOTCS HOCHUTEISIMHM MH(DOpMaUu (CXEMBI,
PUCYHKH, CIIalIbI-TPE3EHTAIUH, U T.11.).

- Jlexyus-6eceoa. llpennonaraeT HEMOCPEICTBEHHBIN KOHTAKT IpeNojaBaTeNsi C ayIuTOpPHEH.
[IpeumymiecTBo JeKuuu-O0eceabl COCTOMT B TOM, YTO OHa IO3BOJISIET NpPUBIIEKATh BHHMAHHE



CTYIICHTOB K HamOoJiee BaKHBIM BOIIPOCAM TEMBI, ONPEICISATh COACPKAHUE M TEMIT U3JIOKEHHS
y4eOHOTr0 MaTepuaia ¢ y4eToM 0COOCHHOCTEH CTYICHTOB.

- Jlabopamopnvie 3anamusi — oqHa uX 3((EKTUBHBIX (HOPM NPOBEACHUS ayAUTOPHBIX 3aHATHH B
By3€, YIIyOSIOT U 3aKPEIUIIOT TEOPETUYECKHe 3HaHMsA. Ha 3THX 3aHATHSX CTYICHTHI OCBaHBAIOT
KOHKPETHBIE METOJIbl U3y4YCHUS JUCIMIUIMHBI, TIPHOOPETAIOT HABBIKH CAaMOCTOSITEIILHOW PabOTHI C
npubopamu, COBPEMEHHBIM 000pYAOBaHNEM M (PUKCUPOBAHHBIMHE ITpenaparamu. Ha nabopaTopHbIx
3aHATUSAX CTYACHTHI OCBAaWBAIOT IIOCTAHOBKY M BEICHHE OKCIEPUMEHTA, Y4YaTCsl yMEHUIO
HaOII01aTh, OLICHUBATH MOJTyYEHHBIE PE3YJIbTATHI, A€IaTh BEIBOABI M 0000meHus. Bexymieii nensto
na0opaTOpHBIX pabOT SABISETCS OBJIAJACHHWE TEXHMKOW OSKCIIEPUMEHTa, YMEHHE pellarb
NPaKTHYECKHE 3a/1a4yd ITyTeM IIOCTAaHOBKM omnbITa. [l Bcex 1a00paTopHBIX paboT, KOTOpbIE
BBITIOJIHSAIOT CTYAEHTBI, COCTaBJCHbI Y4€OHO-METOIMYECKHE YKa3aHUs, COJACpIKallhe OIMCaHHe
paboTHI, TOPAJOK ee BhIMOIHEHUS U (opmy ordera. JlaboparopHOe 3aHSITHE IPOBOIUTCS B COCTaBE
aKaJIeMUYECKOl TPYNNBl C pa3/ieieHueM Ha MOATpyMNIbl. B BOAHON 4YacTH 3aHATHUS MPOBOAUTCS
3HAKOMCTBO CTY/EHTOB C COJEp’KaHHWEM IPEJCTOSIIEH paboThl, MOKa3 CIOCOOOB BBIMOIHEHHS
OTACNBbHBIX OINEpaluii, HAlOMHHAHUE OTHCIbHBIX TOJOKEHUH MO TEXHHUKE Oe30MacHOCTH.
OcHOBHasi 4acTh JIAOOPATOPHOTO 3aHATHS 3aKJIIOYAETCS B MPOBEACHUE CTYACHTOM J1abopaToOpHOM
paboThl. 3akIOYMTENbHAS YacTh MPEIyCMaTPUBAaeT TMOJBEACHHWE WTOTOB  BBIIOJHEHHOW
naboparopHoil paboTel. Ilo ompeneneHHBIM TeMaM JIaOOPAaTOPHBIX PAa0OT MUCBMEHHBIA OTYET
BBITIOJIHSCTCSI CTYACHTAMH KaK caMOCTOsTeNbHas pabora. B xone 3aHsATHI mpemaycMmaTpuBaeTcs
IpOBEpKa OCBOCHHOCTM MaTepHaja Kypca M KOMIIETCHUMH B BHAE TEKYIIEro KOHTPOJI.
BrimonHenue Bcex J1abopaTopHBIX paboT SIBISIETCS 00s13aTEILHBIM YCIOBHEM TTOITYUYEHUS J0IYCKa K
cllaue SK3aMeHa.

- Konnoxeuymuvl — B yaeOHOTO 3aHATHS, IPOBOAMMOTO C IIETBIO MTPOBEPKH M OLICHUBAHUS 3HAHUH
ydamuxcs. KoJUIOKBIYM MOKET MpOBOJHUTHCS B (hopMe MHAMBUAYAIBHOM Oece/bl MpenoaBaTens
CO CTYIEHTOM MJIM KaK MacCOBBIA ompoc. B Xozme rpynmoBoro oOCYXAEHHS CTYIEHTHI ydaTcs
BBICKA3bIBaTh CBOIO TOYKY 3PEHHUS II0 ONPENEICHHOMY BONPOCY, 3allIMIIaTh CBOE MHEHHE,
NpUMEHSST 3HAHWA, TOJNYyYEHHBbIE Ha 3aHATHSIX 10 TNpeaMeTy. B Xolme KOJUIOKBHyMa Takke
NPOBEPSIIOTCS pedeparsl, APYrue NMUChbMEHHBbIE PadOThl CTYACHTOB, MPOBOAUTCS 3acCiylIMBaHHE
TOKJIAJI0B.

- Camocmoamenvnasn paboma cmyoenmos (cM. 1.4.4).

- Hucmanyuonnvie  obpaszosamenvhvle  MEXHOIOUU. [lom  muCTaHIIMOHHBIMHU
00pa3oBaTeNbHBIMH TEXHOJIOTHSIMU TTOHUMAIOTCSI 00pa30BaTeIbHBIE TEXHOJOTHHU, Pean3yeMble B
OCHOBHOM C TIPUMEHEHHEM HH()OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTeil. [Ipm ocBoeHnn
IUCHUITTHHBL «L[ITOMOTHS» HCIONB3YIOTCS CIIEAYIOIINE TEXHOIOTHH:

" KelicoBas TEXHONOTHUs — QopMa JUCTAaHIIMOHHOTO OOydYeHHs, OCHOBaHHas Ha
NpefoCTaBIeHNH  OoOyJarommmMcess HMH(QOPMAIMOHHBIX  00pa30BaTEIbHBIX pPECYpPCOB B BHJC
CTIEIMANM3UPOBAHHBIX ~ HAOOPOB  Y4eOHO-METOAMYECKHX KOMIUIEKCOB C  HCIIOJIb30BAaHHEM
pa3IUYHBIX BUIOB HOCcUTENel nH(popmannu (KeHCoB);

" WHTEPHET-TEXHOJIOTHS — CIIOCO0 JMCTAHIIMOHHOW Tepenadn MH(POpMalui, OCHOBAaHHBIN Ha
UCIIOJIb30BAHUM TJIOOATBHBIX M JIOKAIBHBIX KOMITBIOTEPHBIX CETeH JUId O0OeCmedYeHus: IO0CTyIa
oOyuaromuxcst K HH(OpPMalMOHHBIM 00pa3oBaTeNbHBIM pecypcaM M g (OpMHUPOBaHUS
COBOKYITHOCTH METOJMYECKUX, OpPraHU3alMOHHBIX, TEXHHUYECKHMX U MPOTPAMMHBIX CpPEICTB
peanu3alii W YIPaBICHUS YYEOHBIM TIPOIIECCOM HE3aBUCUMO OT MecTa HaXOXKICHHs €ro
cyowekToB. Mcnonbsyercs O6pa3oBarenbHblil mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI VI TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIUA

B kauectBe OC 11t BXOJHOIO KOHTPOJISI OLUEHKH YPOBHS 3HAHUW CTYJEHTOB HCIOJb3YETCS
YCTHBIN (POHTANBHBIA OMPOC, KOTOPHIA TO3BOJIIET BHIIBUTH YPOBEHb BIAACHHS 0a30BBIMU
3HAaHUSIMH, YMEHUSMH W HaBBIKAMH, HEOOXOJMMBIMU JJisi Hadajga OOYy4YEHHsS IO JUCIUTIINHE
«{uTosnorusy».



OrneHouHble MaTepHalbl TEKYIIETO KOHTpois (opmupyroTcss B coorBerctBuu ¢ JIHA
yHuBepcuTeTa. B pamkax aucrumiuHsl  «L{uTonorus» MCHoNb3yloTcs cleaytomue  (HopMel
TEKYIIEro KOHTPOJIS:

- YCTHBIH OIIpOC;

- IUCbMEHHas paboTa;

- KOJUIOKBUYM;

- TECT;

- pelleHue 3a1ay;

- pedepar /noknan;

- KOHTPOJIb CAMOCTOSATEIbHOU PabOThI.

DOHJ OLIEHOYHBIX CPEJCTB BKIIOYACT:

- (hOHZ TECTOBBIX 3aJJaHHI MO JUCLUUIUINHE,

- TEMaTUKa U MaTepuabl 3aJaHuil,

- TEMaTUKa U BONPOCHI K KOJJIOKBUYMaM,

- IepevYeHb TeM pedepaToB/JOKIIAI0B,

- BOIIPOCHI 1 camocTosATeabHoro n3yuenus (CPC)

- BOIIPOCHI U OMJIETHI [ 9K3aMEHa,

- KPUTEPHUH OLICHKU 3HAHUI CTY/IEHTOB.

Ha3HaueHue OLIEHOUHBIX CPEJCTB: BBIABUTH chopMupoBaHHOCTh komnereHiuu OITK-2 (cMm. m.

).

I[eMOHCTpaIII/IOHHBIe BapHMaHTBI TECTOB JISl TEKYHICI0 KOHTPOJIA

[TpumepHbIe 3aJaHHUS TECTA IO CTPYKTYPHBIM KOMIIOHEHTAM DYKapHOTHUECKOW KIICTKH
W3 npeu1o’keHHBIX BapUaHTOB BbIOEPUTE OAMH NPABUIIbHBIN OTBET:
1.0Onpenenute opraHouwa MO ONMHMCAHUIO: MEMOpPaHHBIHA, COCTOMT U3 5-10 TIIOCKUX MEIIOYKOB,
PAacIoyIOKEHHBIX CTOIIOYKOM, UMEET MEJIKME Be3UKYJIbI:

a) MUTOXOH/PUS;

0) mepokcucoma;

B) anmapat [ oyb/1KY;

I') SHJIOTIJIa3MaTHYeCKast CeTh.
2.I'pynma opraHouioB, OTHOCSIIASICS K OOIIMM OpraHOUAaM KIIETKH:

a) HelpopUOPUILIBI, pECHUYKH, anmapar [ obKu;

0) MHUTOXOHJIPHH, JIN30COMBI, SHIOTUIA3MATHIECKAN PETHKYITYM;

B) puOOCOMBI, IEPOKCUCOMBI, MUKPOTPYOOUKH, MUO(DUOPUILIBL;

) TOHOPHUOPHUIUTBI, PECHUYKH, MUKPOBOPCHHKH, JIN30COMBI, YHJIOTIIA3MATUIECKUNA PETUKYITYM.
3. Annapar ['osib/pKH BBITTOSTHSAET (PYHKIMH:

a) 3alIUTHYIO;

0) BXOAUT B COCTAaB LIUTOCKEJIETA KIETKHU;

B) CITIOCOOCTBYET MEPEMENICHUIO OPTaHOU/IOB;

T') 103pEBaHUs CEKPETOB U UX KOMIIOHOBKA.
4. KnetouHslif opraHou], K KOTOPOMY OTHOCHUTCSI HAauOOJIbIlIee YUCI0 TEPMUHOB U3 CITUCKA:
TOHOIUIACT, XJIOPO(UII, MaTPUKC, OMUHApHAsE MeMOpaHa, XpOMaTHH, AUKTHOCOMBI, TUIAKOU]I,
BE3WKYJIbI, HyKJIeOIJIa3Ma, KPUCTHI, CTPOMa, IBOMHast MeMOpaHa, MEKpOTpyOoukH, ki Kpeoca,
JbIXaTeNnbHas 1eTlb, TOPUHBI.

a) armmapart ['ombKu;

0) XJI0pOIUIaCT;

B) SHJIOTUIa3MAaTHIECKHIA PETUKYITYM;

I') MUTOXOH/JIPUSL.
5. XoHAPHOM- 3TO:

a) COBOKYITHOCTb BCE€X MUTOXOHPHIl B OTHOM KJIETKE;



0) MexxMeMOpaHHOE MUTOXOHIPHUAITBHOE TIPOCTPAHCTBRO;
B) MaTPUKC MUTOXOHIPUH;
') Macca MBIIICYHBIX BOJIOKOH.

Tembl pedepaToB / 10KJIA/10B
OCco0EHHOCTH MHUTO3a Y PAaCTCHHIA.
[Taronorus sapa.
MecTto Meii03a B )KU3HEHHOM LIMKJIE )KUBOTHBIX.
CrpykTypa v QyHKIIMHA TIEPOKCHCOM.
ITponcxoxaeHue 5yKapuoOTHYECKON KIETKH.
@yHkuuy anmnapara ['onbak1 B KJIETKaX paCTEHUM.
Me>KKJIeTOUHbIE KOHTAKTBHI.

NoakowhE

Koutpoasnas padora
[IpumepHBIif BApUaHT KOHTPOJIBHOU paboThl o Teme Ne 5:
1. PaccmoTtpuTe cxemy CTpOCHHS KIJIETKU, IPEACTABICHHYIO HIDKE. [laiiTe MosICHEHUE KaXKOMy
1 (poBOMYy 0003HAYEHUIO.

3. Kak ycrpoensl nu3zocombl? Kakue ¢yHkuuum oHu BbIIOJHAIOT? KakoBa kimaccugukarus
an30coM?

Kpome Toro, mpeaycMOTpeHO pelieHHMe 3aJa4 10 TeMaM 2-7, KOTOpble€ MOTYT BKJIKOYAaTbCS B
KOHTposbHbIE padoThl 1 CPC 1 olileHnBaThes 10 5-0aIbHOM cucTeMe M0 COOTBETCTBYIOIIEH TEME.
IIpumep 3a0auu 1o Teme Ne7:

Ha mnpenapare BuIHAa MHMTOTHYECKHM JeNAIIascs KIETKa (AWIUIOWJHAs) Ha CTaaAud aHadasbl.
CKOJIBKO XpOMOCOM BXOJUT B COCTaB KaX/10i JouepHeil 3Be3/1b1? (Apyrue BapuaHThl 3a/1a4 J1aHbl B
Huronorus: yae6-meroa. mocodue / O.B. My3zanesckas. — Upkyrck: U3a-so UT'Y, 2012. — 169 c.).

Bonpocs! 1J151 MOATOTOBKHU K KOJUIOKBHYMaM
Bonpocui ona koanoksuyma no meme Ne 6:

1. XpomaTtun, ero xumuueckas xapaktepuctuka. JIuddy3Hplii u KOHIEHCHPOBAHHBIN
XpOMaTUH, DJYXPOMaTHH M  TeTePOXPOMATHH, HX (DYHKIHOHAIbHOE  3HAYEHHE.
VYaeTpacTpykTypa XpoMaTHHA.

2. Slppelmko - oOpraHouj CHMHTE3a KIETOYHBIX pubocoM. Xumus sapeimka. CTpoeHue u
YIBTPACTPYKTypa sApbliKa. LUK M3MeHEHus CTPYKTYphl SIpBIIIKA B CBS3U C €ro

byHKIMEH.



3. SlnmepHast obosiouka, ee CTpoeHHE M (DYHKIHMOHATbHOE 3HaueHue. [IopoBbIe KOMIUIEKCHI.
CBs3b s71epHOM 000JI0YKU C IUTOIIA3MATUYECKUMHU CTPYKTYPaMHU U XPOMOCOMaMH.
Kapunonnasma.

OcHOBHBIE  (QYHKIMU  siipa:  TPAHCKPUILMA, peAyIUIMKalus, IepepaclpeaeieHue
TFEeHETUYECKOr0 MaTepHaia.

6. Perumkarnusa monexyn JIHK ynpokapuor u sykapuor.

ok~

Ilo Ka)I(,Z[OfI TEMEC IpOorpaMMbl COCTABJICHBI KOHMPOJIbHble 60NPOCHI, HA KOTOPBIC CTYACHTHL
BO BpCMdA Ha60paTOpHLIX 3aHATHH M BHIIOJHEHHS CaMOCTOSTEILHOM pa6OTbI Jar0T YCTHBIC HJIN
IIUCBMCHHBIC OTBCTHI.

IlepeyeHb NpUMEPHBIX KOHTPOJIbHBIX BONIPOCOB:

KakoB npuHIHI paboThl 3JIEKTPOHHOTO MHUKPOCKOIIA?

Kak ncnosnp3yercst B LUTOJIOTMHM METOJ paainoaBTorpadun?

Kakyro ponp urpator B KieTkax 0€JIKu MUO3MHOBOIO THIa?

Yro Takoe MpOMEXYTOUHbIE (PUITAMEHTHI?

Kakoii Oenok sBiseTCS OCHOBHBIM B MuKpodunamentax? wu jap. (cm. MysameBckas O.B.
IMutonorus: yued-meroa. nocodue / O.B. Mysanesckas. — Upkyrck: U3a-so UT'Y, 2012. — 169 c.).

OueHOYHBIE MATEPHUAJIBI VIS IPOMEKYTOUYHOM aTTecTaluu B popMe IK3aMeHa

dopma MpPOMEKYTOUHOH aTTecTanuu - Ik3amen. Cucrema oneHok: nartudamibHas. OC 3Toro
TUIA JIOJDKHBI BBISIBIIATH CTETIEHb OCBOCHUSI TEOPETHUYECKUX 3HAHMM Kak 0aszy /st (OpMHUPOBAHUS
KOMIICTEHIIMM, YMEHHMsI HMX NPUMEHATh B CHUTYallUsAX, MOICIUPYIOIUX MpodeccrnoHalbHYIO
JeSTENILHOCTD, a Takxke chopmupoBanHocTh KomnereHnuu OIIK-2, 3assnennoi B m. 111.

IIpuMepHBIii CHUCOK BONPOCOB K IK3aMEHY

1. MecTo nuTOoJIOrMH B CUCTEME €CTECTBEHHBIX HAYK, €€ 3HAYEHNUE U METO/IBI.

2. IloaroroBka kierouHoi Teopun. Knerounas reopus ll1sanna n Ulneiinena.

3. CoBpeMeHHOE COCTOSHHE KJIETOYHOM Teopuu. KieTka Kak eIMHULA CTPOEHHS,
(YHKIIMOHUPOBAHUS, Pa3BUTHSL, TATOJIOTMYECKUX U3MEHEHUI OopraHu3Ma.

4. KneTku mpoKapuoTHYECKUE U dyKapHOTHUYeCKHe. [ OMOJIIOTMYHOCTh B CTPOEHUU KIIETOK.

5. duddepenuunanus kak mporecc 00pa3oBaHus ClIEHUAIN3UPOBAHHBIX KIETOK.

6. OCHOBHBIE pa3INYMs MEXKIY KJIETKaMU KUBOTHBIX U PACTEHUH.

7. Snpo - cucreMa COXpaHEHUs, BOCIPOU3BEICHUS U pealu3allii T'eHEeTHYeCKOH HH(pOpMaIHH.
OcHOBHbIE (YHKIMM $1pa: TPAHCKPHUIILUHU, PEAYIUIMKAIMs, Mepepactpe/ieieHNe TeHEeTUYECKOro
Mmatepuana. ['eHeTnueckuit anmapar 6akTepui.

8. UnTepdasHoe sapo, OCHOBHBIE AJIEMEHTHI €r0 CTPYKTYpPbI: XPOMATHH, SAPBIIIKO, SIAEPHBIA COK,
sqepHas 000104Ka, SAepHbIN OEIKOBBII MaTpUKC.

9. SnepHas o6y0uKa, ee cTpoeHue, GyHKIMOHaIbHOE 3HaueHue. CTpOCHHE SIIEPHBIX TOP.

10. SAnepHblii 6eTKOBBIN MaTpUKC. S IepHO-IIUTOIUIA3MAaTHYECKOE B3aUMO/IEHCTBHE.

11. Ina3zmatudeckas memOpaHa, ee CTpoeHHe U (PyHKIUH.

12. [uromnasma Kak CIOXHOCTPYKTYpUpOBaHHas cucreMa. OOIUH XUMHYECKHH COCTaB
nuromazMbl. OpraHouabl HUTOILIa3Mbl. MaTpUKC HATOIIA3MBI.

13. BakyomsipHas cucTeMa BHYTPHKJIETOYHOI'O CHHTE3a U TPaHCIIOpTa OMOMOIUMEPOB.

14. DupomnnazmaTtuueckas cetb (petukynyM). [lonarue m oOmas xapaktepuctuka. ['panynspHas
HHJIOIIIA3MATHUECKas! CETh, €€ CTpOeHHE, (PYHKIIUU.

15. I'magkas sHpomIazmMaruyueckas cetb. CTpyKTypHas XapakTepucTuka U Xumus. CBsi3b TIaIKOTO
pPETHKYyJIyMa C CHHTE30M IOJINCAXapUAOB, )KUPOB, CTEPOUAOB U JPYrMX MoJeKyis. Ponb rimaakoi
OIIC B pge3akTUBalMU DPA3NMYHBIX XMUMHYECKHUX peareHToB. CBs3b ¢ (yHKUMEH ITpOBENCHUS
BO30Y)KJIEHHsI B MBILIIEYHON TKaHH.



16. Amnmapar T'oxpmxu. OOmas XapakTepHCTHKA, JOKaIM3alMs B KIETKE, MHKPOCKOIUYECKOE
CTPOEHUE, YIbTPACTPYKTYpa U pyHKIUU. JIluKkTHOCOMA.

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

18. JInzocompl, 0011ast XapaKTEPUCTHKA, THIIBI IN30COM U ()YHKIIHH.

19. MuToxoHapHu#, 0OCOOCHHOCTH CTPOCHHUS, (PYHKITUH.

19. Inactuapl, Gyaxun. JIeHKOMIAaCThI, XpOMOIUIACTHI M XJIoporuiacTel. CTpoeHHe XJIOPOIIACTOB.

20. PubocomMbl IPOKAPHOTHUECKON U 3YKapUOTUYECKOHN KIIETOK, COCTAaB U CTPOCHHUE.

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

22. XKXryTHK 3yKapuor.

23. KryTuku npokapHor.

24. buonormueckue memOpanbl. CBoiicTBa JHMIUIAHBIX MOJIEKYJ. benku memOpan. YrieBojs
MeMOpaH.

25. @OyHkuuM MmiIamaieMMbl. TpaHCoOpT BemecTB uepe3 MemOpany. Kierounas anresus.
Penenropnas GpyHKuus.

26. HammeMOpaHHBIE CTPYKTYPBI KJIETOK.

27. Knerounsrii nuki. OcHOBHBIE (ha3bl MUTO3A.

28. Kierounslii eHTp, [IEHTPUOIH.

29. O61ee npencTaBieHUE 0 MeHo3e.



Pa3pabGorumnk:

B cT. npenoaasarens O. B. My3aneBckas
(moamucek)

[Iporpamma coctasieHa B coorBeTcTBuH ¢ TpeboBanusMu @I'OC BO no HanpaBieHHIO
06.03.01 «buonorus» u npoduisiMm MoAroToBKU «brnoxumusi», «30070rust 6€CTI03BOHOYHBIX Y,
«30010THs TO3BOHOYHBIXY», «MuKpoOHoaorusy, «O0mas 6oTanukay, «PU3NKO-XUMUYECKas
Ouosiorust 1 OMOTEXHOJIOTH», «DU3noNoTUs».



