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1. Iesin M3y4eHHA AHCUHILIHHDL:

DOpMHPOBAHHE CHCTEMATH3HPOBAHHEIX 3HaHHI B 00JIaCTH KIETOYHOM fuomnoruu.
3ajaua mucuuiuidHEel «lluTonorus» — yruybleHue M paclIHpeHHe 3HAHMH ©
MOP(OIOTHE U QYHKUHMOHHPOBAHMH JKHUBBIX KJIETOK INPOKapHOT W 3YKapHoT, a
TAaK)Ke BHYTPHKJIETOYHBIX CTPYKTYP Ha 3JIIeKTPOHHO - MHKPOCKOIH4YECKOM YPOBHE,
¢ BKITIOYCHHEM HOBEIX NaHHBIX, KOTOPBIMH PacIlonaracT COBpeMeHHaA HayKa.

2. MecTo yueGHOI AHCHHILIHHBI B CTPYKTYpe OCHOBHOIH 00pazoBaTe/bHOH
nporpaMmbl.

JIMCIMIIHHA BXOAWT B BAPMATHBHYIO 4acTh npodeccHoHampHOro uHKma. s
OCBOEHHA OHCHMIUIMHBI «[ [HTOMOTHA» CTYNEHTHl HUCIONB3YIOT 3HAHHSA, YMEHHS H
BH/Ibl JEATEIbHOCTH, C(POPMHPOBAHHEIE B MpOLECCe M3y9eHHA OMONOrHYECKHX U
XAMHYECKHX JMCIHILIHH Ha MNPeIblAYIIHX YPOBHAX 00pa3oBaHHA, B TOM HHCIE,
3Hanus B obmacti obuiei OWonorun. B cBoio ouepens, «Llutonorus» sBIseTC
OCHOBOI! [UIAl H3YUEHHs TAaKUX pa3/ie/ioB GHONOTHH, KaK TMCTOJIOTHS, (PH3KONOrHs,
reHeTHKa, MHKPOOHOIIOrHAl.

3. TpeGoBanusi K ypOBHI OCBOEHHS AHCUHILIHHBL.

[Ipouece u3ydenus JUCLMIUIMHEI HampaBieH Ha (opMupoBaHHe W pa3BUTHE
npodeccronansubix  kommerenimii (OITK-5), o6mIexyabTypPHBIX KOMIECTCHIHH
(OK-1, OK-4, OK-6, OK-8, OK-9). Ocpoupumii mucuumiuny «LluTomorus»
o0yuaroIuica JOJIKEH

- 3HATB:

- OCHOBHbI¢ OHWONOrHYecKHe NOHATHA, OHOJNOTHYECKHE 33KOHBI, SBJICHHS,
[POLECCHI; COBPEMEHHYI0 €CTEeCTBEHHOHAY4HYI) KapTHHY MHpPa; OCHOBBI
6HOJOrHYECKHX MPOHECCOB U (GH3MONOrHYECKHX MEXaHH3MOB pPaloThl CHCTEM
skuBoit kmetku (OK-4);

- YMeTh:

- TOTOBHTE H PETaKTHPOBAThH TEKCTHI NpodeccHoHanbHoro cogepxantst (OITK-3);

- TOTHYECKH BEPHO BEICTPAMBATH YCTHYIO H NHCEMeHHYHO peub (OK-6);

- paboTtaTts ¢ uxndopmanrei B rnodansHEIX KoMnboTepHbIX ceTAX (OK-9);

- HCIIONIB30BATE OCHOBHEIE METOJEBI, CrIocoOBI M CpeACTBa MMOIYUEHHS, XPaHEHH,
nepepaborkn nHGopmanuu (OK-8);

- BJAJCTh:

-  KynbTYpoH MBIIUIEHHA, CHOCOOHOCTBIO K  0DOOINEHHIO, BOCIIPHATHIO
uH(OPMALHH, TTOCTAHOBKE [eNu U BeIOopy myTteii ee qoctikenus (OK-1).

B pezyabTare H3yHeHHS JHCHHIIHHEB] CTYIEHT A0JIKEeH 3HATh!

- OGuonorudeckre 0cOOECHHOCTH KJIETOK NMpOKaproT (IHaHoOaxTepuii), JyKapHOT
(Bomopocneii, rpHboB);

- y4EeHHE O KJIETKe Kak 00 3JieMeHTapHOH eIHHHIIe JKHUBOIO;

- OCHOBHEIE MeTOJIbI H3Y4eHUA KICTOK;

- THITBI KIIETOYHOIO CJICHHUS;

- XHMHYECKYH OpPTraHH3alHI0 KIIeTOK;

- CYTBb OpolleccoB 00MeHa, CBA3aHHEIX CO CTPYKTYPaMH KIETKH;



- OCHOBHBIE (DH3MOJOCMYECKHE IPOIECChl ¥ IOC/EACTBHA HapylICHHI paboThl

KJIETOYHBIX CTPYKTYP;
YMeThb:

- AHATH3MPOBATh IPENapaThl Ha YPOBHE CBETOBOTO MHKPOCKONA H 3IEKTPOHHO-
MHKpOcKoni4eckie hoTorpatduu KIeToK H UX CTPYKTYP;
- OOBACHATH CBSI3b CTPYKTYPEI C BBINOTHAEMBIMH €10 (hyHKIHAMH;

- IpUMEHATH MONY4YeHHBIE 3HAHMA M HABHIKH TIPU BBIMONHCHHH KypCOBBIX H
TUIIOMHEIX paboT 1 B Oyymeil npodeccHoHanbHON AesTeBHOCTH.

BJA/1E€Th:

- HABBIKAMH IMPHUTOTOBJICHHA BpEMEHHBIX IIPENapaTon IS CBETOBOI0 MHKPOCKOTIA.

4. O6masi TPYAOEMKOCTH NHCHHIUIHHBL _3_

yueOHoii padoThI.

3a4eTHRIX €¢IHHHULI H BHABI

Buy yaebHoii paboTel

TpynoeMKOCTE:
3g4yeTHBIE €JHHHIIEI,

Yackl (B COOTRETCTBHH
¢ yueOHRIM TIAHOM)

Pacnipenenenne
10 CEMECTpPaM,

yacHl (B
COOTBETCTBHH C
yueDOHBIM T1JIAHOM)

B COOTBETCTBHH C YUeOHEIM IJIaHOM

Bcero: 3 3a4eTHBIX 5 ceMecTp
equHALE — 108
YaCOB
O6u1as TpyI0eMKOCThb AHCITHILTHHbI 108 108
AynuTOpHBIE 3aHATHA 57 27
Jlexuuu 19 19
Ipakriueckue 3aHaTua (113)
Cemunaps! (C)
JTabopartopuste pabotsl (JIP) 38 38
U (umm) apyrue BHALI AyTHTOPHBIX
3aHATHIH
CamocTosTeNsHas paboTa 3l 51
KypcoBoii npoexT (paboTta) E
PacuerHo-rpadguyeckue paboTsl
| Pecpepar *
@opMBI TEKYLLETO KOHTPOJIA KonnokBuyMEIL,
KOHTPOJBHbIE
paboThl, TECTEI
@opMbl  MPOMEKYTOYHOH aTTECTALHH 3auer




5. Copepixanue y4eOHOM THCUHILIHHBI,

5.1. Pazdenst yueHol OUCHUNILHL.

Nen/ | HanmenoBaHme paijeia AyauTopHbIe TACh] Camocr |
n JHCIHHITHHEBI (TeMbI) osTe/LH
BCEIO | nexknm | npa | mabopar | B 1.4 as
H KTH | OpHbIE | HHTEPA | paGora
HeCK KTHBH | (4ac.)
He Lle
(cem dopmLI
HHA obyuen
phi) Hil
1 | Hcropus, MeTonbl H3y4eHHA 8 2 6 2 =
EJIETKH. KJeTogHas TeopHH.
OOUIHOCTD CTpOEHHA
KIETOK NpOKAPHOT M
IYKapHOT.
Mopjonoruueckue
0coDEHHOCTH  KIETOK B
CBA3M C BHINOIHAEMBIMH
(VHKIHAMH.
2 | CTpyKTYpHBbIE KOMIIOHEHTHI 24 6 18 2 Id
KneTok. MonekynsapHbIe
0co0EHHOCTH OPTaHH3alHH,
B3aHMOCEA3E MERILY
CTpOeHHEM, XHMHUECKOH
opranuzanqed u
(HIHOTOTHUECKHMH
(DYHKIHAMH.
3 | 'eHBI W reHeTHYecKHH KOIL. 4 2 2 2 8
buocunTes Denka.
4 | Cucrema 6 2 4 2 10
sueproofecne4eHHd
knetkn. DoTocuHTE.
5 | Knerounsiii LMK H 10 4 6 2 10
nenenne xnerok. Hopma w
[, NaTe/IoTHA.
6 | PazBHTHE NONOBBEIX KIETOK 5 3 il F 4 2
y JKHBOTHBIX, 4E/IOBEKA H
CeMEeHHBIX pacTeHHIl.
HTOT'O: 57 19 38 12/ 31
21%
5.2 Coodepaicarnue pazoenos QUCHUNIUHDL:
5.2.1. Hemopua u memoOel usyuenus kaemxy. OcHoebt KIEMOYHOU MEOpuu.

ObwHocms cmpoenus Kiemok npokapuom u 3ykapuom. Mopponozuueckue
ocoBeHHOCII KNemOoK 8 CEA3U ¢ GuinoaHAembiMy @yHkyusmuy. LluToNnOrus — Hayka
0 KJETKe W KIETOYHOM CTPOEHWH opraHu3MoB. Mcropus pa3sBUTHs LIHTOJIOTHH:

Hadalo MHKpPOCKOITHPOBaHHA, MHKPOCKOIMHYECKHE OTKPBLITHA

17-20

BCKOB.

OcHOBHEIE TONOXKEHMS «KJIeTouHoH Teopuu». IlyTH pasBHTHA COBPEMEHHOH
uTonorui. Metoxs! nuTonorud. CeeToeas MUKpockomnus. Merox TeMHOro mnous,




thazoBoro KoHTpacTa. DJIEKTPOHHAA MHKpOCKONUA. BHTanbHOE M3ydueHHE KIIETOK.
Meron KaeTOUHBIX KyALTYp. Meroasl KjaeToYHOH WHKeHepHH. MeTons!
MHKpOXHpYpruu. M3ydeHnne GUKCHpPOBaHHBIX KIeTOK. MeToabl THCTOXMMHYECKHX
H [UTOXMMHMYECKHX aHanu3oB. Meton asropaguorpadun. Meron ¢paknsoHHOTO
nenTputyruposanus. Mopdonoruyeckie 0coOEHHOCTH KIETOK IIPOKAapHOT H
3YK4PHOT B CBSI3H C BEHINOMHAEMBIMH GYHKIMAMH. OcobeHHOCTH CTpoeHHs
YaCTUIIEI BHPYCOB.

5.2.2. Cmpykmypuole xomnonenmvl kaemox. Monexynapuevie ocobeHHocmu
OpzaHu3ayUlY, G3AUMOCEA3L Medcdy CMpOoeHueMm, XUMUYeckou opeanuzayuel u
uzuonocueckuUMY  OYHKYUAMU  KIEMOK U SHYMPUKICMOYHBIX — CIPYKIYD.
Xumuueckuii  coctaB  KHBBRIX  KiaeTok. Heopranuueckue — coeIMHEHHS.
Opranpueckie coeguHeHHs. Yrnesomgsl, maunuanl, Oesikn. OcobeHHocTH
opraHm3auuH, yHKUMH UX B Knetke. HykieHHOBBIE KHCIIOTBI — THIBI, CTPOEHHE
monekyn. @yrakuuu 1 ceoiferBa JHK u PHK. Pennukauus JIHK y npokxapuor u
aykapuoT. PerinkoH. DU3HKO-XUMHYECKas OPraHH3alusa KIETKH.

Obume ceoiicTea Omomorudeckux wmemOpan. Ilnasmarwueckas MemOpaHa
(OapbepHO-TPEHCIIOPTHAA PONb  TNa3MaleMMBI; TpaHcMeMOpaHHBIH MepeHoc;
JHAOIMTOZ H DK3OLMTO3; PELEnTOpHas POk IIa3MaleMMbl, MEXKKICTOYHbIE
KOHTAKTHI; CNEIHATH3HPOBAaHHBIE CTIPYKTYPHl IUasMarhHdeckodl MeMOpaHsbl
MHKpPOTPYOOUKH, PpecHHMYKH W xryTukH). CHHTe3 KIETOYHBIX MeMOpaH.
IMponnuaemocts MmemOpaH. DJJeKTpHUecKHe sABIeHHA B KieTkaX. PasHocTs
MOTEHLHAJIOB Ha MeMOpaHe.

Lutonnasma. ['manorrazma. OpraHougsl KIeTKH: MéMmOpaHHble, HEMeMOpaHHEIE,
neymMemOpannsle. ['paHylspHBId H TUAJKHH 3HIOMIA3MaTHYECKHH DETHKYIYM.
Oyukuun. Anmapar [Nonsmpxu. CekpeTopHas AeATeNnbHOCTH KJIETOK. JIH30COMEL
@Oyukuud HX B Kierke. JIusocomHble natoNiorHH. PasHooOpasue BakyoneH B
KJIETKaX. [Iurockener. Knerounsle JIBHKEHHS. MukpohunaMeHThl.
MuxkporpyGouku. Knerounsiit nentp. Llentpuonu. CrpoeHHe MEIIIEYHOTO
BOJIOKHA. MeXaHH3M MBIIIEYHBIX COKpalleHuii. JIBuraTensHEli annapaTt akTepuii.
AmebonnHoe nBuKeHHe. PecHHYHEBIE M IKTYTHKOBBIE ABHXKEHHA. PocTOBEIE M
TYPropHule JBHAKEHHs. BKITOUeHNs KIeTKH.

Mopdonorus snepHbIX CIpYKTyp. XuUMHA KieTodHoro siapa. Posib saepHBIX
CTPYKTYP B KH3HeIeATEIbHOCTH KIeTKH. SlmepHble KOMIIOHEHTHl NIPOKapHOTOB H
sykapuoToB. SlnepHas obonouyka (KOMIOHEHTEI, PONE AAEpHOH o000mTOYKH B
AJIEPHO-LIHTOIIA3MATHYECKOM OOMEHE, JIMHAMHUKA siJIepHOI 00O0JIOYKH B MHTO3E).
[lopoBelii KOMILIEKC.

Knerounwiii  mwukn.  Xpomartud., JudQy3uelii  xpomaTHH. DyXpoMaTHH H
reTepoxpoMaTHH. XpoMoMepsl. [ToMHTeHHEIE XPOMOCOMEI — MOJIeNb HHTep(a3HBIX
xpomocoM. Jucku u mexmucku. [lyder. Cunres PHK B nydax nomuTeHHBIX
xpomocoMm. [TpocTpaHcTBEeHHOE paclonokeHHe XpOMOCOM B HHTepda3HOM sape.
Kapuonumda. Sneprsiii Oenkosblii MaTpukc.

benku XpoMaTWHa — THCTOHBI, HETHCTOHOBRIE. YpOoBHHM KommakTH3auud JIHK
(HyKITeOCOMHEIH, HYKISOMEpHBIH, XPOMOMEPHBIH, XPOMOHEMEIH, XpoMaTHIHEI).
XpoMocoMHEIH MK, Mopdoiorus MHTOTHYECKMX XpomocoM. KapuoTuiL.
XpOMOCOMBI THIA «JIAMIIOBBIX IIETOK.



SAgpeinko - HeTouHHK pubocoM. fapeimkossiii  oprasmsatop. CIpyktypa
anpeimka. Crpoenue pubocoM. @ynxumonuposanue p-PHK. PHK wu JHK
sapennek. Cynsba sapbillek B KIETOUHOM [HKIIE.

5.2.3. I'enwt u 2enemuueckuti kod. buocunmes 6eaxa. [loHATHE O reHe H reHOME.
@OyuKkHoHKpoBaHHe H peryminus renos. Omepon npokapuor. H30eTognocTs
renoMa v s3ykapuoT. CaremmmrHas JIHK. [IHcTpoHE! M HHTPOHEL

LlenTpanbHas qorMa MonekynaspHoi ouonoruu., buocunTes Genka. TpaHCKpumius
W TpaHcuauua. ['eHerudeckuil Ko W ero csoiicTea. I'emerudeckas pons JHK,
PHK. fIBnenust TpaHcdopMaiy B TPAHCIYKLIMH Y OakTepuii.

5.2.4. Cucmema snepzoobecneuernus kiemxu. Qomocunmes € KIeMKAX PaACMEHUU.
Cucremsl sHeproobecneuenus knetkd. AT®. Mutoxounpuu. H-peszepeyap wu
AT®-combr. OxucnutensHoe Qocdopunuposanie. Jpixanne. OKHCIHTEIBHOE
(ocdopunuposanue y Oakrepuil. ABTOpPENpPOAYKIHA MHTOXOHIpHH. TlmacTHisl.
JlejikomnacTel. XJIOPOIMJIACTE — Kak OpraH IpeBpallleHHs CONHEYHOHW 3HEepPrHu B
XHMH4eCcKy10. @oToCHHTE3. ABTOHOMHOCTh MUTOXOH/IPHI H MITACTH] B KIIETKE.
5.2.5. Knemounwiii yuxa u Oerenue kiemox — Mumoz u meuos. Hopma u
namonozus, Tpunyuner pezyiayuu PazMHONCEHUA U 310KAYECTNEEHHBIU POCM.
[ToHATHE © J>KU3HEHHOM IHKIE KJIETOK, ero mnepHoisl. AMHTO3. MHuTos.
MuroTnyeckuii annapar. Bapuanuu wmuToza. LlMTOKHHEI B KMBOTHOH M
pactuTensHOR  kimerke. Hapymwerus Xoma  MuTO3a.  DHIOPENPOAYKLIHA.
IMonunnouaus. I[lonurenus. Meiios. Ilpodaza meiioza. Kpoccurrosep.
Buonoruueckass ponk. [laTonoruyeckue  M3MEHEHHA MNpH  HapylIeHHH
XPOMOCOMHOIO KOMIUIeKca. bHoxMMuYecKas poJib sAOpa H [HUTOMIA3MBl B
knerouHoil muddeperurposke. IloHATHE © CTBOJOBBIX KIETKaX. PakoBpie —
HEKOHTPOJHpYeMO nensimuecs Kietkd. Mopdodrsnonorugeckue H3MEHEHHS TPU
CTapeHHH U CMePTh KIIETKH (arornTos, HeKpos3).

5.2.6. T'amemozenes y sicueommnix u pacmenuii. Ilonosoe pasmuoxenue. Ctagun
pocTa, pasMHONKeHHs, (QOpMUpOBalMs U CO3pEBaHHS TONOBLIX KieTok. Ooreres.
Cnepmatoredes.  MuxpocnoporeHe3.  Mukporamerorenes.  @opMHpoBaHHE
3apOJIBILIEBOrO MELLIKA.

5. 3 Jlabopamopublii npakmuxym.

No
aznena
Newn | P HawmmeHoBaHHe 1abopaTopHEIX paboT
JHCLMILII
MHBI
1 4.4.1 M3ydeHne cTpoeHHs KIETOK IIPOKApUOT M 3YKapHOT IIO
3NEKTPOHHBEIM  MHKpodoTorpadusM M TIOCTOSHHBIM
MHKpONpenaparaM.
2-3 4.4.1 3HAKOMCTBO € METOJAaMH HMCCIeJOBAaHHUA H NPHIKU3HEHHOI'O
OKpallMBaHWA AOpa M LMTOIUIA3Mbl KJIeTKH. M3rorosnenue
BPEMEHHBIX MHKPOIPEapaToB.
4 442 |H3yueHre  KOMIIOHEHTOB  HHTepdazHoro sapa (mo




7IeKTPOHHBIM MHKpohoTOrpaduim).

4472

Nsyuenne ocobennocTedl CTPOSHHS MOJHTEHHBIX XPOMOCOM
Ha TpHMepe JABYKPBHUIBIX  HACEKOMBIX  (IIOCTOSHHBIE
MHKpPOIperaparsl).

442

MUsyuenne MopONOrHEECKUX OCODEHHOCTEH MHTOTHYECKHX
xpomocom. M3ayuenue 0coOeHHOCTEH KapHOTHIIOB KIETOK
JKHUBOTHBIX, pacTeHuii (1o MukpodoTorpadusm).

7-8

4.4.2

Usydenne ocoGeHHOCTeH CTPOSHHS KIETOYHBIX MeMOpaH H
KJIETOYHBIX KOHTAKTOB (mmo MukpogoTorpaduam).
[TpoHHIAEMOCTE  KIeTOYHOH — obonouku  (aGoparopHas
pabora).

442

Brisicuenne ocobenHocreit crpoenua OJIIC, anmapata
[ onbIKH, TH30coM (o MuEkpodoTorpadusam).

11

444

Msydyenne  ocoOeHHOCTEH ~ CTpOeHWsl — ILIACTHI (mo
MuKpodoTorpaduaM, BpeMEHHBIM MUKPOTIPENapaTam).

12-13

4.4.4

Wsyuenne ocoGeHHOCTeH CTpPOeHHMs! MHTOXOHIPHH (no
mukpodororpadusm).  Cragun  KIETOYHOrO  JBIXaHHA
(cxema).

14

4.4.2

H3zyuenne ocobeHHOCTEH CTPOCHUA H MCXaHH3MOB neicTBHA
MEBILIEYHOr0  BOJIOKHA, KTYTHKa,  pecHWYk:H (10
MHKpodoTorpadusam).

15

443

WMsyuenne cTajuii Tpouecca cuHTe3a Oellka H y4acTHA B
npolecce KIeTOYHBIX CTPYKTYD, MaKPOMOJIEKYT (II0 cxeMam)

16

4.4.5

WsyueHde Tmpouecca JeneHus KIETOK (IO cxemam,
MHUKpodoTorpadusiM, MEKpOIIpeniapaTam).

17

4.4.5

JHAKOMCTBO CO CTaAMsAIMH Meiioza (IO cXeMaM |
mukpodoTorpadusam).

18

4.4.6

Mayuenue nporecca raMeToreHesa y KHBOTHBIX M BBICIIHMX
pacTenuit (o mukpodororpadusam, cxemam).

6. YuedDHo-MeTogH4YecKoe oDecnedenHe JHCUHILIHHEL.

6.1. Ocuoenan aumepamypa:

1. Bepewaraaa, B. A, OcHosel 001el LHUTOJOTHH: yueOHoe mocobue / B.A.
Bepeuarusaa. — M.: M3naTtensckuii LEHTP «AKaneMus», 2007.- 176 c.

2z, Jlyknsanuesa,

JLB. Ilurtomorma. [lpaktuueckue 3aHaTHA: yyebHo-

metoaudeckoe nocodoue. — Tomck: M3marensctBo Tomckoro rocynapcTBeHHOIO
rielarorudeckKoro yuusepeurera, 2006. — 48 c.

6.2. JonoanumenvHaa aumepamypa:

1.  Kouuues, A. C. Monexynspras 6uonorus: ydebuux / A.C. Konnues, I'.A.
CesactbsHoBa. — M. : M3narensckuii nentp «Axagemusa», 2003. — 400 c.




2. Iaymesa, 3.J1. TIpakTuKyM MO LMTOJIOTHH PACTEHHI: yuebuoe mocobue /
3.IL [Taymesa. — M.: U3parenscteo «Komocy, 1970. — 255 c.

3. IlpakTHKyM™ no iuronoruu: ydeGHoe nocodue / 1ox pen. [O.C. Yennosa. —
M.: UsnatensctBo Mockosckoro yuusepenTeta, 1988. — 294 c.

4.  Yenmos, 10.C. Bmenenwe B kicrounyw Ouornormio: ydyeduux / FO.C.
Uentos. — M.: UKL «Axanemkaura», 2004, — 495 c.

5 Yenros, 10.C. O6maa uwuronorus: yueOHMK / HO.C. Yenmos. — M.:
INpocsemenue, 1976. — 350 c.

6.3. Cpedcmea obecnedeHUn 0CCOEHUA OUCHUNIURDL!

KomnploTepHble BUAeOGWIBMEL 1O TeMaM: YCTPOHCTBO KICTKH TPOKAPHOT H
sykapuoT; MHTOTHYECKOe HeNeHHE KIETOK;, Buocunres Oenxos; CrTpoeHHe H
peruinkanus JIHK.

http:/ru. wikipedia.org/wiki/Buonorus knerku/OnHocTpanudHas pepens.mht
http://Ataac mukpodoTorpapuit. Liutonorus.mht

KHuru ¥ cratb coTpyanukos macTuTyTa LlUTomorun PAH, a Takme KypHalbl
"utomorus", MudopmaurorHslii Oloietens "KieTounsie KyneTypel" H Jp. HA
caitte MIHCTHTYTa LIHTONOrHH >> http://www.cytspb.rssi.ru/

Kypuan "uromorus". HHCTMTYT DIHTONOrHHA PAH (Cauxrt-ITerepbypr):
http://tsitologiva.cytspb.rssi.ru

Knerounsle CTPYKTYPBI: MHTOXOH/IPHH, MJIACTHIbI, OpraHOM B
lidijavk.ucoz.ru/load/studentam/lekcii_po.../48-1-0-212

O CTBOIOBBIX KIETKax B craTee, onybOmukosanHoH B Nel( sxyprana «Hayka u
Wusue» 3a 2001 rox. (http://www.nkj.ru/archive/articles/7001/).

CTBOIOBEIE KIETKH - 4TO 3TO TaKOE.
www.bibliotekar.ru/index.files/5stvolovye.htm

Hayunas anexrpoHHas 6ubanorexa eLIBRARY.RU. http://elibrary.ru

KoMMBOTepHbIE IPE3EHTALIMH 110 pa3fienaM AUCIANTHHLL « [ [HToNOrHA», TECTOBbIE
3a/laHMs Ul TIPOBEJEHMs TEKYIIEro d IPOMEKYTOYHOTO KOHTPOIA 3HAHWH
cTyzentos. CamocTosTelIbHAs paboTa CTY/IEHTOB HA Ja0OPATOPHBIX 3aHATHAX M0
aucnHIuHHe «L{uTonorus».

6.4. Mamepuanbno — mexHuyecKkoe obecnedeHue OUCHUNIUHbL
CrenMalH3HpoOBaHHas ayJIATOpUs uMTONOTHH M reHetukd. OOopynosaHume:
MHKPOCKOIIBI, ~ TOAGOPKH  3MEKTPOHHO-MHKPOCKONHHYECKHX  (oTorpadwii,
mukpodoTorpadyii CBETOBOH MHKPOCKONHM, MHKPOTpPENaparsi, JabopaTopHELi
HHCTPYMEHT.

7. MeToj4yecKHe PEKOMEHIANHH M0 OPraHU3AIHH H3YYeHHS THCHHIVIHHBI:
7.1. Memoduueckue peKoMenOauuu nPpenooasamenio:

Kype «IluTomorus» uMTaeTcs B TedeHHE JEBATOro cemectpa oOydeHns. B
MeKIMOHHOM 4actd Kypea (19 ayauTOpHBIX YacOB) CTYAEHTHI TIOMy4aloT 3HaHHs 00
oblieM mIaHe CTPOEHMs KIETOK JBYX YPOBHEH OpraHM3alHH, YIbTPAcTPYKTYpE H
QYHKUMIX KIETOYHBLIX OPraHOMAOB, OCHOBHBIX BHYTPHKJIETOYHBIX NpOLECCax.
TeopeTHyecKHe 3HaHMsA, NONYYEHHbIE H3 JCKUHOHHOTO Kypca, 3aKpeILIaloTCca Ha



nabopaTOPHEIX 3aHATHNX, HA KOTOPHIX BLIPaOATBIBAIOTCH MPAKTHYECKHE HABBIKH
W3COTOB/IEHHS BPEMEHHEIX OMONOTHYEecKMX [penaparoB, YMEHHA ONpeeleHHs
KJIETOYHBIX CTPYKTYp mo mukpodoTorpaduam. Jlns npuobperenus cTyAeHTaMH
npodeccronanerbix Komnererumit (1K), cnenmansaex komrerenuui (CK), a
HMEHHO 5TO SIBASeTCS OCHOBHOH 3amadeil MNpH W3y4eHHH OHOJOrHYECKHX
IACIMILIHH, TpeOyeTcsa BhIpaboTKa MCCIIeI0BaTeNECKHX HABEIKOB: YMEHHUE JIeNaTh
omucanHe OOBEeKTOB, FOTOBHTH MHKpPONpENaparhl, padoTaTb ¢ MHKPOCKOIIOM,
YMeHHe [elaTh 3apHCOBKH, ONMCaHMe M KOMMEHTAapud HabmrozaeMoro mnoj
MHKPOCKOIIOM, JIeaTh BBIBO/IbI H 0000 s.

TTpoMesKyTOYHEL cpe3 3HaHMH NPOBOAHTCA MUCBMEHHO (KOHTPOILHBIC paboTsI),
ycTHO (ko/utokBMYM, B (popme cobecemoBaHHs C KaXkAbIM CTYJCHTOM) H
TECTHPOBAHWEM B KOMIILIOTEPHOM Kiacce C HCMO/Mb30BaHHEM CIELHAIbHOM
KOMIEEOTepHO# nporpammel. Jloctyn k Tectam cBobonubii Ha caiire TITIY.
TecTupoBaHWe  MOMKET  OCYIIECTBIATECA  CTYAEHTAMH W B KauecTBe
CaMOCTOATENBbHOM NMOANOTOBKH, B 1eJoM 1o Kypey. M3 jpyrux HHTepakTHBHBIX
dopM HamboNee MPHEeMIEMEIMH K 3aHATHSAM H JIEHCTBEHHLIMH (B IIaHe YCBOCHHs
MaTepuana) ABJISIOTCS KOIOKBHYMBEI, Ha KOTOPLIX ITPOMCXOAUT OOCYK/IeHHE He
TOJBKO TEOPETHYECKMX BONPOCOB, HO M TPAaKTOBAHWS CTYICHTAMH MOMY4YCHHBIX
HMH Pe3y/IbTaTOB COOCTBEHHBIX HAONFONEHHi BO BpeMs J1a00paTOpHBIX 3aHATHH.
Mo M3yyaeMOMY KYPCY CTYAEHTH! BHITOMHAKT MHAHBHIYANbHbLIC 3alaHHA B BH/E
pedeparoB, KypcoBEIX paboT, ONpejeNeHHBIX BOTMPOCAMH IIpeNojaBarTesis H
paboueli mporpaMMoi JUCIMILINHEL CeMecTp 3aKaHYUBACTCS HTOTOBBIM 334CTOM.

7.2, Memoouueckue YKa3auua 0/is cmyo0eHmos:

Bonpochkl, pekoMeHIOBaHHEIE K CaMOCTOSTENIBHOMY H3YUEHHIO, 00BIYHO HE
paccMATPHBAIOTCS BO BpEeMs ayJHTOPHBIX 3aHATHH (M3-3a HejoCTaTKa BpEMEHH).
OHM He OTHOCATCS K OCHOBOMNOJATAlINHM, NPHHIMNHANBHEIM, HO 3HaHHE HX
CYILECTBEHHO PAcIIMpsAeT KPYro3op, 3pyJAHPOBAHHOCTL Yy 00y9aroIIHXcs; HaeT
BO3MOKHOCTL OpPHEHTHPOBATECA HE TOIBKO B M3YYaeMO# IMCLIMIUIMHE, HO U B
ob1edHoIorMueckuX Haykax ((M3HOJIOTHH, 3KOIOIHH, IBOIOITHOHHOM YYEHHH H
IpYrHX) H, COOTBETCTBEHHO, CIIOCOOCTBYET (POPMUPOBAHHIO BCEX MEPEYUCIICHHBIX
seime komnereHumH (CK, TIK, OK).

8. @opMBI TEeKYLIEero KOHTPOJS YCOeBAeMOCTH H  NPOMEKYTOYHOM
arrecrauiy o0y4alonuxcs.

8.1. Temamuxra peghepamos (0ok1a008, 3cce).

1. UcTopus OTKPBITHA KIETOYHEIX CTPYKTYp. Kierounas teopus.

MeToasl H3yHeHHA KIeTOK H KINETOUHEIX CTPYKTYD.

Ou3IUKo-XUMHYECKas OpraHHu3allid JKHBOH KIEeTKH.

Heopraaudeckue coeJHHEHHS B COCTaBe XUBOH Ki1eTkd. Mx dyHKumm.
BenkH, yriieBoIsl, IUIHEL B cocTaBe KieTkH. VX QyHKImu.

Monekynspaas opranusais HYKIEHHOBEIX KHcHOT. OCHOBHBEIE (yHKIHM
HYKJIEHHOBBIX KHCIIOT B KJIETKE.

7.  Cexpeums W ydacTHe B Heit komniexca [ olbuKH.

8. CrapeHne KIETOK.

S



9.  TlaTomorus K1eTOK.

10.  Snpeiuxko. Mopdonornyeckue 0co0eHHOCTH ¥ QYHKIIHH A/1pBIIIKa.

11. Crpyxrypa XpOMOCOM THIIA (JIAMIOBBIX LIETOK». buonoruveckoe HX
3Ha4YeHHe.

12.  CTpyKTypa reHa W peryiIiliH NeHHOH aKTHBHOCTH Ha NMpHMepe NpOKapHoT.
Teopus (TUnoTe3a) ornepoHa.

8.2. Bonpocbi u 3a0aHus 01A CAMOCHOAMENbHON padomst, 6 MOM uucie
2PYHROGOU CAMOCHIOAMEIBHOL PADORIbI 00YUAIOWIHXCA.

1. Kakosel dyaxuuu JJHK B kneTke?

2 B uem 6HOIOrHYecKHi CMBICT TIpoliecca perUIMKaun?

3. B yem cyTs u GHONOrMYecKHii cMBICT mponecca komrakTusanuu JHK?

4, Kakywo poias B npouecce koMnakTH3aluu JJHK BBINOJHAIOT CHeLHalbHbIC

ajepHEIe Oenku?

5 OxapakTepH3yiite smepuylo o6osouky. KakoBo HasHaYeHHE CTPYKTYPBI?
6 JlaitTe xapakTepHCTHKY XpoMmaTuiia. KakoBo HasHaueHHE CTPYKTYDHL?
7 Kakne QyHKUIHH BLINONHAET SAPBIIKO?

8 Kakossl pyHkuun PHK B kneTke?

0. Yro npeacTasisAioT cobol nH3ocoMbl?

10. Kakue GYHKIAH B KIETKE BBIMONHsAET KoMIuleke [onbmxu?

11. Oxapaxrtepuzosathb rpanyisapHyo DIIC B kneTkax.

12.  Jlath XapakTepUCTUKY 3YKapHOTHYECKOH pHOOCOMEL.

13. JlaTh XapakTepHCTHKY IByMeMOpaHHBIX OPTaHOHIOB KIICTKH.

14, JlaTe XapakTepHUCTHKY KISTOYHOIO LIMKJIA.

15. JlaTe XapaKTepuCTHKY (a3 MHTO3a.

16. JlaTh XapakTepHCTHKY NpOIlecca aMHTO3a.

17. Jlate xapaxTepucTHKY coOBITHII npoda3ssl 1 MeHo3a.

18. Jlath XapakTepHCTHKY MHKPOTPYOOUEK.

19. B uem 3awmouaercs nmpouece coopku-pas0opkH MHKpOTpyOoUeK?

20. JlaThk XapakTepHCTHKY LEHTPHOJIEH.
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8.5. Ilepeuensv 6onpocos 014 nPoMeHCymouHol ammecmauiu (K sauemy).

1. OTkphITHE KIETOYHBIX CTPYKTYp H (hopmynuposanue monoxenuit KietouHoit
TeopHH. 3naueHue KnetouHoi TeopHH NIt COBpeMeHHOH OMONIOTHH.

MeTtoabl H3y4eHHA KIETOK H KINETOYHLIX CTPYKTYD.

DU3HKO-XUMHYCCKAA OPraHu3aIis KHBOH KJIETKH.

Heopranuueckue coe/IMHEHMs B COCTaBe XKHUBOH KneTkH. MX QyHKLHM.

benku, yrieso/isl, TMNKHAL B cocTaBe KeTkH. MX dyHkumu.

MonexynapHas opraHH3alis HYK/IeHHOBBIX KHCIOT. @YHKITHH UX B KIIETKE,
Ocoboe ceoiictso JJHK — criocobHocTs K pennmukarum.

[Tutonnasma kneTkd. O0uias XxapakTepuCcTHKA, QYHKITHH.

MonexynsipHasi cTpyKTypa KiaeTouHBIX MeMOpaH. OcobeHHocTH ycTpoiicTsa
nnazManemMmel. OyHkuun MemOpaH.

10. Obomoukn pacTHTENbHBIX U DaKTepHATBHEIX KIIETOK.

11. CrpykTypa MHTOXOHAPHH H MX (pyHkuuu. Knetounoe neixanue.

12. MuTOXOHIpHH — MTONYaBTOHOMHEIE OPTAHOM/IEI KIIETKH.

13. Tlponcxoxaenue, pazHoobpasue, ctpoerue U GYHKIHH TLIACTHI.

14. XnoponnacThl KaK OpraHou npeBpalleHns 3HeprHH. DoTocHHTES,

15. Duponnasmarideckuil petukynyM (3T1C). PasHosuanoctu v hyHKIHE.

16. Anmapar [N'onsmxu. Ero crpoenue v hyukimm.

17. JIuzocomel. CrpoeHue U QyHKINA,

18. Bakyonu KN€TKH H BLIMIOJHASMBIE HMH (DYHKITHH.

19. XapakTepucTHKa H Ha3Ha4YeHHe 3]IeMEeHTOB LIMTOCKEJIeTa,

20. IlenTpronu 1 GaszaneHEle Teasla. CrpoeHue U QyHKIHH.

21. YbTpacTpyKTypa pecHHYeK M KITYTHKOB. JIBHkeHHe DaKTepHANBEHBIX KJIETOK.
22. buocuuTes. CBOHCTBA reHETHYECKOI0 KOIa.

23. Crpoenne  Hykheomjia  npokapuor.  OTnHYMTENBHBIE  OCOOSHHOCTH
OpraHH3alUH A4pa 3YKapHOTOB H HYK/IEOHA POKAPHOT.

24, Crpoenue, XUMHA M (DYHKLHH spa KISTKH.

25. XpomaTuH UHTeP(}A3HOTO Apa. DYXPOMATHH M F€TEPOXPOMATHH.

26. Yposuu komnaktuizanuu JHK,

27. CtpoeHue H QYHKIHOHANEHOE HA3HAYCHHE IIOJIUTEHHEIX XPOMOCOM.

28. Snpeinxo. Mopdonoruueckue ocobeHHOCTH H QYHKIIHH SAPEILIKAE.

29. CTpyKTypa XpOMOCOM THIA <JIaMIIOBRIX LIeTOK». bHonord4eckoe ux
3HAYeHHe.

30. CrpykTypa resa M perymaslUH TeHHOH aKTUBHOCTH HA MpPUMEpE MPOKApHOT.
Teopus (runoTesa) onepoxa.

31. Opranusanust v GyHKUHOHMPOBAHHE SJIePHOH 000I04KH.

32. Jlenenne KneTok. bHomornyeckoe sHaueHUe MHTO3A.

33. 'ameToreHes u npouecc Meiosa.

34. Jlpoiinoe onnog0TBOPEHHE Y BETKOBbIX PACTEHMIA.

MOl o e

8.7, @opyor KOHMPOAA CAMOCHOAMENbHOT pabombl.
KonnokBuymsl, TecTHpoBaHHe, KOHTponbHble paGoThl, Oecena, moknag To
pedepatuBHOii pabore.



Pabouas nporpamva y4eOHOH AMCUMIUIMHBEI COCTaBlieHA B COOTBETCTBHH C
yueGHBIM  MIaHOM, (e[epanbHBIM  TOCYNAapCTBEHHBIM  00pa30BATENBHBIM
CTAHAAPTOM BEICIIETO MOpo(eccHOHANEHOTO 00pa30oBaHMsA 110  HAMpPaBIEHHIO
noarotosku 44.03.05 TTenaroruueckoe odpazoBaHKe.

Pabouyio nporpamMmy y4eOHOI THCHHIIHHEL COCTABHIIA:
k.6.H., nouent kadeapsl obmeil OuonorMM M METOIHKH 00ydeHHa Ouonoruu
TIIIY Jykeanuesa Jlngus Banentunosna
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Pabouas mporpaMma yueGHOM AHCIMIUIMHBI YTBEPIK/eHA Ha 3acelaHHH Kadeapsl
xadenpsl ob1eit 6uonorul 1 MeTOIMKH 00yYeHHs OHOMOTHH:
npotokon Ne | or | centsadops 2014 roxa.

3aB. kadeapoi af%%c{/— JTonruu B.H.

(reoanmce)

PaBouasi nmporpaMMa yaeOHOH THCHHMIITHHEI ogo0peHa MeToaM4YecKoi KoMHCCHEeH
buonoro-xumMuyeckoro (pakyneTera:
mpoToKon Ne 7 oT o/ a+tzye-2014 ropa.

[Ipencenarens MeToaH4ecKol KoMuccuu bX O #{fg;""ff’f Knszera E.IL.

(moanKes) i’




