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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

Lenp nucuummuubl «l{uronorus» - oBnageHue 0Oy4yarOUIUMHCS OOIIEKYJIBTYPHBIMU U
npoeCCUOHATBLHBIMI  KOMIIETEHIIUAMHU, HEOOXOAMMBIMU JJIi OCBOCHMS CTYIEHTAMU 3HAHWM,
(bopMHpOBaHUE Y CTYACHTOB MPEJICTABICHUI O B3aHMOOTHOIICHUH MEKIY OPraHU3MOM, KJIETKOH U
TKaHSIMH Ha Pa3JIUYHBIX YPOBHAX OPraHU3aLUU )KUBOU MaTEpHUH.

3anaun aucuuIuHbl «L{utonorus»:

- ¢(OpMHUPOBATH y CTYJICHTOB MPEICTABICHUE O KIIETOYHON OMOJIOTHH;

- copMupoBaTh y CTYAEHTOB CHCTEMY 3HAHUH O CTPOEHHM IPOKAPUOTUYECKUX MU
HYKAPHOTHUECKUX KIETOK U UX OTJINYMSAX;

- copMupOBaTH y CTYACHTOB CHCTEMY 3HAHU O CTPYKTYPHBIX KOMIIOHEHTaX KJIETOK U WX
(GYHKLHUSAX B KIIETKE;

- ¢(OopMHUPOBATH y CTYACHTOB YMEHHUS M HaBBIKM pabOTHI C MpernaparaMu PaCTUTENbHBIX H
’KMBOTHBIX KJIETOK U UX MUKPOCKOITUPOBAHHUIO;

- MIOJlyYCHHE HABBIKOB U OIbITA BBIMOJIHEHHS UCCIIEOBATEIbCKUX pabOT U pelIeHus 3aj1aq
NPUKIAIHOTO XapaKTepa;

- HAy4uTb CTYIEHTOB NPUMEHATH IOJYYCHHbIE B XOJ€ OCBOEHHS IUCLMILIMHBI 3HAHUA,
YMEHHS ¥ HaBBIKH B 00J1aCTH OMOJIOTUH KIIETKU B Y4eOHOH M MPpOo(eCCHOHABHON 1A TEIIbHOCTH.

[TnanupyemMbIMu pe3ynbTaTaMyd OOydeHHUs MO AMCLUUIUIMHE (MOAYIIO), SIBISIOTCS 3HAHMS,
YMCEHUs, HaBbIKH. [lepedeHb IJIaHUPYEMBIX PE3YJIBTATOB OOYUYCHHS MO JUCIHMILIHHE (MOJYIIO),
COOTHECECHHBIX C HJIaHI/IpyeMBIMI/I peByJIBTaTaMI/I OCBOCHUA O6pa30BaTCJIBHOI>'I HpOFpaMMBI,
npejacTaBieH B Tabmure 1.

Tabnuua 1 — Komnereniuu, popmMupyeMbie B pe3yibTaTe U3yUeHUS AUCIUILTUHBI (MOJTYJIs)

Kon u PesynpTaTel 00y4eHUs IO TUCIUTIIIHE
Haszsanue OTTOTI Konn (bopmypoBKa
BO, (opmynHpoBKa HMHAUKATOpa Kon
COKpAIICHHOC KOMIIETCHIINH AOCTICHHSA pesynb DopMyIHpOBKa pe3yIbTaTa
KOMIIETEHIINH
Tara
44.03.05 IIKP-1 : Cnocoben | IMKP-1.1m : 3Haer PJI1 3HaHHe | OCHOBHBIX MOJIOKEHUI
«[lemarormueckoe | ocBaMBaTH U CTPYKTYDY, KJIETOYHOU TEOPHH, CTPOCHHS
oOpaszoBaHue (C | UCMOIB3OBATH COCTaB U KJIIETOK 3YKPHOT U
JBYMsI TEOpETHYECKHE JMAAKTHYECKHE HPOKapHoOT, 0cOOEHHOCTEM
npopHISIMH 3HaHUS U €JIMHULIBI pocTa U pa3BUTHL KICTKH,
IIOJITOTOBKH )» HpaKTHICCKUE HpeIMETHON HPOLIECCOB AEJICHUS KIIETKH,
(B-1102) YMEHHS ¥ HaBBIKK B | oOyacTi MUTO32, IPOLECCOB M10JIOBOI'O
NIPEIMETHOM (mpemogaBaeMoro pa3MHOXEHUs, Melo3a,
obacTu mpu npeaMeTa) METOJIOB IIUTOJIOTMYECKUX
peleHnu HCCIIEIOBaHUH,
po(hecCHOHANIBHBIX COBPEMEHHBIX METOJIOB U
3a1a4 TEXHOJIOTHH 00y4YeHHs
Pl YMeHue | npuMeHsATh clielraibHble
METOBI P U3yYECHUN
IUTOJIOTHYECKUX OOBEKTOB,
OOBSCHSTH TPOIECCHI
MeTabomm3Ma
PI1 HaBeik | cOopa, 00pabOTKH 1 aHaIH3a
uH(popMaIuy 1o GHoIorNH
KIIETKH

2 MecTo nucumMiuiaibl (MoayJis) B crpykrype OITIOII

B crpykrype yueOHOro IuiaHa AMCUUIUIMHA OTHOCUTCS K IPEIMETHO-METOIUYECKOMY
Moayo 1o npodunto "buonorus" binoka 1 J{ucuunianasl (MOLyn).



3. O0beM AUCHUNIMHBI (MOIYJIA)

OO0beM JUCHUIIIMHBI (MOIY/Isl) B 3a4eTHBIX E€IWHUIIAX C YKa3aHUEM KOJIMYECTBa
aKaJeMHYeCKMX 4YacoB, BBIJEICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommumucsa (1Mo BHUIAM
y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEITFHYIO pa0oTy, IPUBE/ICH B TabIUIIE 2.

Ta6muma 2 — O0miast Tpy10eMKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOH paboTHI (dac)
CeMeCTp €MKOCTh
Hassanne ?))60 p'::-l Hacrs I/IE](I)/Iql)(O)C AynutopHas Breayu- CPC qa)TOTpe]\(/:Ifl
OI1OI1 BO Y vII . q)ép yAuTop TopHas
Hus (320, BE) | Beero Taiun
03d0)
nek. | mpak. | ma6. | ITA | KCP
44.03.05
ITeparorunueckoe
obpasosane (¢ | 40 | By K 5 3 37 12 | 24 0 1 0 71 3
ZIByMs
npodHIIMH
MIOJITOTOBKH)

4 CTpyKTypa U co/iepKaHue TMCUUILITHHBI (MOTYJIsA)

4.1 Ctpykrypa tucuuiuiansl (Moayas) aisa O®O

Tematnueckuil 1IaH, OTPAXKAIOIMINN COJEPIKaHUE AUCITUIUTHHBI (IEpEeYeHb Pa3/ieioOB U TEM),
CTPYKTYpPUPOBAHHOE MO BUIAM Yy4YeOHBIX 3aHATHUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIaHOM, MpUBeaeH B Tabnuue 3.1

Tabnuna 3.1 — Pa3nensl qucturuivHbel (MOIyNsi), BUABI Y4EOHOH NEATENbHOCTH U (OPMBI
TeKymero Koutpos st OPO

Kon pe- Kos-Bo yacoB, oTBeJieHHOE Ha Dopma
Ne Haspasme Tembt 3yJbrata Jlex [pakr JIab CPC TEKYyLIETO KOHTPOJIS
00y4eHus
Beenenue. Kierka — PIIL, PIII cobecenoBaHue,
1 | aneMeHTapHas elMHULA P’IH ’ 2 4 0 12 y4acTHe B
JKHBOTO KOJUIOKBHYME.
cobecenoBanue,
) i(;l;ﬁi[;@()l(&ﬂ OpraHU3aIys P,H:),Il PIZ[I, 2 4 0 12 yaacTHe B
KOJUIOKBHYME.
cobeceoBaHueE,
3 [ Anpo PJI;,’HPII[ L 2 4 0 13 ydJacTHe B
KOJUIOKBHYME.
cobecenoBaHue,
4 uromnasma u ee PI1, P11, 2 4 0 12 yuacTHS B
CTPYKTYPHBIE KOMIIOHEHTBI P/I1 KOIIOKBHYME
cobeceioBaHueE,
5 Kaerounaz PAL, P, 2 4 0 12 ydJacTue B
nuddepeHIupoBKa PI1 KOIIORBHYMS,
cobeceoBaHue,
6 | [enenue kieTku P)I;),I[PII[I, 2 4 0 10 y4yacTHue B
KOJUIOKBHUYME.
Hroro no Taéanue 12 24 0 71

4.2 CoaeprxaHue pa3iesioB U TeM IMCHUILVIMHBI (Moayas) A ODO

Tema 1 Bseoenue. Knemka — anemenmapHas eOuHuYa i#usozo.

Conepxxanne tembl: IIpenmer u 3amaud IUTOJIOTMHM, MECTO LMTOJOTHU B CHUCTEME
Ononornveckux JUCUUIUIMH. KpaTkas ucTtopusi pa3BUTHA, 3HAYCHUE METOIUYECKUX MOIXOJ0B IS
nporpecca Hayku. CTaHOBIIEHHME NPUHLMUIIOB CBETOBOM MHUKpockonuu. HakomjieHue HayyHBIX
JAHHBIX M O00OOIEHHE 3TUX JAHHBIX B BHJE CO3AAaHUS KIETOYHOH TEOpHM B €€ HadaJlbHOM
BapuaHTe. JlanpHeillee pa3BUTHE KIETOYHOM TEOPUH M €€ COBPEMEHHOE COCTOSHHME. MeTo/bl



mutonorud. CBeToBass MUKpOcKomus. Mukpockonuyeckass TexHuka. OOme u cneunduyeckue
MCTOJbI OKpalllruBaHU. HpI/I)I(I/ISHCHHOC HN3YUYCHHUC KIICTOK — DJICKTPOHHAsA MUKPOCKOITHUA. HpI/IHIII/IH
pabOThl TPAaHCMHMCCHOHHOTO 3JEKTPOHHOTO MHKpoOckona. M3ydeHue cpe3oB KIETOK, CKOJIOB
MIOBEPXHOCTHU, U30JINPOBAHHBIX CTPYKTYp M MojeKyl. CkaHUpyroUas 3J€KTPOHHAs MUKPOCKOIHS,
ee BO3MOXKHOCTH. MeTtoablaBTopaguorpaduy, KIETOYHBIX KYIBTYp, JAu((depeHIraIbHOro
HEHTPU(PYTHUPOBAHUS, HMMYHOUUTOXMMHUHU. I[IpokapuoThl M 3yKapHOTHI, THUIOTE3bl 00 UX
MMPOUCXOKIACHUH. O6IIIPII>1 IJIaH CTPOCHHA KJIICTKHW Ha CBECTOBOM H 3JICKTPOHHO-MUKPOCKOIMTMYCCKOM
ypoBHE. ['OMOJIOrHs B CTPOCHHUH KJIETOK Pa3HBIX CUCTEMATHYECKUX TPYIIIL.

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TCXHOJIOTHU:. TPpAaAULIMOHHAA W aKTUBHAA JICKIUU C UCIIOJB30BAHUEM INPC3CHTAONHN, MPAKTHYCCKUC
3aHATHUA: KOJUIOKBUYM.

Buasl caMoCTOSTENBHON TOATOTOBKM CTYIEHTOB IO TeMe: paboTa C JHUTEpaTypoi,
MOArOTOBKA KOJUIOKBUYMY U 3a4ETY.

Tema 2 Xumuueckas opeanuzayus Kiemku.

Conepxxanve TeMbl: OCHOBHBIE MOHATHA O XWMHUYECKOM OpraHuM3aluu KJIETOK; BOJA,
HEOPraHMYECKUEe U OPraHWYEeCKHE HMOHBI, YIIEBOIBI, JIMIUABI, OCJIKH, HYKJICHHOBBIE KHCIOTHI —
JHK, PHK u AT®. OcnoBHoli noctynat kierogHou omonorun (JJHK-PHK-6emox) u atamsr ero
peanu3zanuu B kietke. O0mme npencrasinenus o ctpoennu moiekyn JIHK, PHK u 6enka. JIHK kak
HOCHUTEIb HaclleACTBeHHON mH(popMmanuu. OCHOBHBIE MPUHIUINBI peruiukanuu. [lonsTue o rese u
reHeTudeckoM koxae. Tpu tuma mosekyn PHK, ux pons B OmocuuTeze Oenka. OOmas cxema
O6uocunTesa 6enka. DepMeHTH, ©X MHOrooOpasue U pojib B Mpolieccax CUHTe3a B KieTkax. ATd
KaK OCHOBHOW HOCHUTEJIb 3HEPTUHU B KIIETKaX. .

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTMH: JICKLUMOHHBIE 3aHATHSA: TPAAMLMOHHAs M AaKTHUBHAsg JIEKIUM C HCIOJIb30BAHUEM
MIPE3CHTALNN; TPAKTUUECKHE 3aHITHS: KOJUIOKBHYM.

Bunael caMocTOSTENbHON MOATOTOBKM CTYACHTOB IO TeMe: paboTa C JUTepaTypoil,
MOJrOTOBKA KOJUIOKBUYMY U 3a4ETY.

Tema 3 Aopo.

Conepxxkanne Tembl: Sapo wuHTEpda3HONW KIETKM — MECTO XpaHEHUs TeHETHYECKOU
uHbOpMallMK, ee YIBOCHHUS M Hayajla peanu3aluu. B3auMocBs3b sapa ¥ nuromiasMbl. OOImas
MopdoJOTHsl  siipa  Ha CBETOBOM M 3JEKTPOHHOMUKPOCKOIIMYECKOM ypoBHE. (OCHOBHBIE
KOMITOHEHTHI Si7jpa: sjiepHasi 000J04YKa, SAEPHBIN COK, XpPOMATHH,SAPBIIIKO U SEPHBINA OETKOBBIN
MaTpUKC. XPOMAaTHUH — OCHOBHOM (DYHKIIMOHATBHBIA W CTPYKTYPHBI KOMIOHEHT WHTEp(a3zHOTO
saapa. XpoMaTuH AUQQY3HBI U KOHACHCUPOBAHHBINA (IJIBIOKH, XPOMOHEMBI, XpOMOMEpHI, 30HA
MPUCTEHOYHOTO XpoMmaThHa). XuMHu4Yeckas opranusanus xpomaruna: JIHK (yHukampHbIE M
MOBTOPSIOLINECS IOCIEI0BAaTEIbHOCTH — YacThle M YMEpEHHbIe MOBTOpHI). benok (TMCTOHBI U
HeructoHoBble Oenkn), PHK. CtpykrypHas opranuzanusi XxpoMaThHa: HyKJI€OCOMBI, HYKJIEOMEPHI,
srieMeHTapHas (Gubpuiia XpomMaTHHA, YMaKoBKa (UOPWIIT C MOMOINBI0 HETHMCTOHOBBIX OEINKOB,
cynepcrnupain3aus XpoMaTHHOBBIX (uOpwi. IlpocTpaHcTBeHHAass OpHEHTAIMsl XpOMaTHHA
BHYTPH si/ipa, YNOPSIIOYEHHOCTh PACIIONIOXKEHUS, CBSI3b C sAAepHOI 000s10uKkoil. DyHKIMOHAIbHAS
aKTUBHOCTh XpOMaTMHa B CBs3M co cTeneHbto ymakoBku JIHK B Hem. DOyxpomatuH wu
reTepoXpoMaTHH (KOHCTHTYTUBHBIM W (DaKyIbTaTUBHBINA). VI3MEHEHUS CTPYKTypHOH U
(GYHKIIMOHAJIBHOW OpraHM3alMi XpOMaTHHA IpPU MOJATOTOBKE KJIETOK K JAENEHHI0. XPOMOCOMBI.
Mopdornorus xpoMocoM BO BpeMsi MHTO3a B Ipodase, meradasze, aHadaze u tenodaze. dopma,
pa3Mepbl, KOJW4YecTBO XpoMocoMm. Kapuortun. JUIUIOMIHBIN W TaruyIOUIHBIA Ha0Op XPOMOCOM.
I'omonoruunsie xpoMocoMbl. CTpoeHHE XpOMOCOM BO BpeMsi MeTadasbl: XpoMaTHaa, TUIIoTe3a 00
OJIHOHUTYATOW OpraHu3allid XpOMATHUIbl, LEHTPOMEPA, KHHETOXOP, TEJIOMEPHBIE pPalOHBI.
OyHKIMH yKa3aHHBIX palOHOB XpomocoM. CTpPYKTYpHBIM HEPEXOJ: XpoMocoMa — XPOMAaTHH B
cBs3u c (¢azamu kierouHoro nukia. OcoOenHoctu perumkanuu JJHK B cocraBe xpomaruHa.
Penponykius xpomocom. Ilomuruionaus. @OyHKUMOHANbHAs aKTMBHOCTh MHUTOTHYECKHUX U
uHTepha3HpIX XpoMocoM. SAxapeimko. Mopdosorus sapeiika B CBS3UM ¢ (YHKIIMOHAILHOMN



aKTUBHOCTBIO KJeTKH. Xumuueckuil cocra: JIHK, pubocomusie PHK, Genok. Ymerpactpykrypa
(puOpmINsApHBIA U TpaHYISPHBIA KOMIIOHEHT, (UOPUIUISIPHBIM IIEHTpP, KOHJEHCUPOBAHHBIN
XpOMaTHH, MaTpukc). OOpa3oBaHue SApHIIIKA HA XpoMocoMax. PHOOCOMHbBIE TeHbl, 0COOEHHOCTH
opranuzaiuu U QpyHKImoHupoBaHus. Jlokanu3anus puOOCOMHBIX TEHOB Ha XpomocoMmax. [Ipomecc
TPaHCKpUIIIUM H co3peBaHusi pudbocomuoit PHK. dopmupoBanme cyObenuuHuilr pubocoM W HX
BBIXO/l B IMTOIJIa3My. V3MeHeHMe SIpbIlIKa BO BpeMsl MHTO3a. AMIUTUGHUKAIMS SAPBIIIKA B
co3peBaromux oonuTax. HepuGocoMHbIe MPOAYKTHI siapa. TpaHCKpHNIUsS HEPHOOCOMHBIX T'€HOB,
mopdonorust PHIIkommnoHeHToB. flnepHas o00on04ka, HapyHas M BHYTPEHHssI MeMOpaHBbI,
NIEPUHYKJICAPHOE TMPOCTPAHCTBO, KOMIUIEKC TMop. DyHKIMOHaJIbHAas AaKTUBHOCTb SIIEPHOU
00070ukn. OOMEH BEMIECTB MEXIy SApOoM U mHTOMIa3Mou. CBs3b sACPHONH OO0OJIOYKH C
XPOMaTUHOM M MEMOpaHHBIMH CTPYKTYpPaMHU ILIUTOIUIA3MBbL. S7epHast 060104Ka BO BpeMsl JIeJIEHUS
KJIETKU. SIIEepHBIN COK - KapuoIUla3Ma - BHYTPEHHSA cpefa sjapa. SnepHblil OENKOBBIM MaTPUKC —
GbuOpWIIApHBIN  OCNKOBBIM Kapkac sapa. Ero poib B MPOCTPAaHCTBEHHOW OpPUEHTAIMH U
opranu3anuy (pyHKIIMOHAIBHOW aKTUBHOCTH XpOMATHHA. .

@opMBl U METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHseMble 00pa30BaTEIbHbIC
TEXHOJIOTUM: JIEKIMOHHbIC 3aHATUS: TPAJULMOHHAs W aKTUBHAs JIEKIUM C HCIHOJIb30BAHUEM
[IPE3CHTALNN; TPAKTUYECKUE 3aHITHS: KOJUIOKBUYM.

Bunael camMocTosiTeNbHON MOATOTOBKM CTYAEHTOB IO TeMe: paboTa C JUTepaTypoil,
MOJrOTOBKA KOJIJIOKBUYMY U 3a4eTy.

Tema 4 [Jumonnazma u ee cmpykmypHvle KOMNOHEHMbL.

Copnepxanue Tembl: [Manoruiasma — BHYTpeHHss cpena kieTku. Ee (usuko-xumudeckue
CBOWCTBA, CTPYKTypa, pyHKuuu. [loHsATHE O KIIeTOYHOM romeocrasze. MemOpaHsl kieTku. O0mue
cBoiicTBa Bcex MeMOpaH. Ilmasmarmueckas memOpaHa (Iula3majeMma), XMMHUYECKMH COCTaB:
JUMUAABL, O€NKH, TIMKOJUIHNIBI U DIMKonpoTeuabl. CTpoeHue MeMOpaH: JHMUAHBIA OUCIONH,
MOTpYXKEHHbIE U MpPOHM3bIBatoIue Oenku. CBolicTBa MEMOpaH — MOJYNPOHUIIAEMOCTb, TEKY4€eCTb,
KauecTBa AMINIEKTpUKa. DYHKUIUHU IUIa3MaTUYECKOH MEMOpaHbl — OTIpaHMYEHHE BHYTPEHHETO
COJIEP’)KMMOT'0 KJIETKM OT BHEIIHEH Cpenbl WM OT O0OJIOYKM KJIIETKU (B PAaCTUTENBHBIX KJIETKAX),
aKTUBHBIM M NACCUBHBIA TPAHCIOPT, MOJACPKAHUE TOMEOCTa3a. JHI0- U DK30LUTO3, ITMHOLUTO3.
darouuTo3, penenTopoonocpeyeMblii 3HIOLUTO3. PeunentopHble (QYHKIMHM IUIa3MaTHYECKOH
MeMOpaHbl, TIOHSATHE O TOPMOHAaX W BTOPUYHBIX MecceHmkepax. Poct u oOHOBIeHHE
Ila3MaTudecko  MeMOpanbl. Kiletounas noBepXHOCTb. [TIMKOKAamMKC JKUBOTHOW  KJIETKH.
Knerounast 060104Ka pacTeHUI: XUMHUYECKUI COCTaB, CTpOEHUE U (DYHKIIMHU, POJIb IIa3MaTHYECKON
MeMOpaHbl B IOCTPOEHUU KJIeTOuHOM cTeHkU. Kancynbl Oakrepuil. MexKiaeToUHble KOHTAKThI U UX
TUIIBI Y MHOTOKJIETOYHBIX OpPraHM3MOB: aJrE€3HOHHBbIC, 3aMBIKAlOUIME W  MPOBOISLIKE.
Crienmanu3upoBaHHBIE CTPYKTYpPhl MEXKKJIETOYHBIX KOHTAKTOB (J€CMOCOMBI, IIEJIEBUHBIC
KOHTAaKTbl JKMBOTHBIX KJIETOK M IUIa3MOAECMBbl PACTUTENbHBIX, CHHANTUYECKHE KOHTAKTBI).
Crnenuanu3upoBaHHbIE CTPYKTYPbl KJIETOYHOH TOBEPXHOCTH (MHUKPOBOPCHHKH, OCOOCHHOCTH
CTPOEHHUSI MSKOTHOTO U OE3MSKOTHOTO HEPBHOI'O BOJIOKHA). BakyonsipHas cuctema KIETOK, €€
KOMIIOHEHTBI, (YHKLUMH, M HX B3aUMOCBA3b. OHAOIUIA3MaTHYECKas CeTh. XapaKTepUCTHKA
opraHoujia, MECTO €ro JIOKalIM3alMM B KiIeTke. [paHynaspHas >3HIOIUIa3MaTUYeCcKas CeTb,
Mop(ooruueckue XapaKTepUCTHKH, Y4YacTHE€ B CHHTE3€ OENKOB, B HAKOIUIEHUU OEJIKOBBIX
IOPOAYKTOB M HX TpPaHCHOpTE. 3Ha4€HUE Ul KJIETKU OEJIKOB; CUHTE3HUPYEMBbIX B TI'PaHYISIPHOM
HH/IOIUIA3MATUUECKOM PETUKYIyMe. Y4acTHE€ B CHHTE3€ MEMOpPAaHHBIX KOMIIOHEHTOB KIIETKH.
I'magxast sHIOMIa3MaTUYECKasl CETh, CTPOCHUE, JIOKAIM3alUs B KiIeTKe. TpaHCIOpTHBIE (PYyHKIIMH
magkoro  perukyayma. Crenuanuszanysi DIAJKOrO  DHAOIUIA3MATHUYECKOIO PETUKYIyMa B
MOTIEPEYHO-TI0JI0CATHIX MBIIIEYHBIX KJIETKaX, SMUTENINH KUIIEYHUKA, HHTEPCTULUAIBHBIX KJIETKaX
HAJIOYCYHHKA U KIIEeTKaX nedeHr. MHorooopasue gpynkiuii ragkoro DIIP B aTux kimerkax. Ponb
SHJOIUIA3MAaTUYECKOM CETH B HM30JLUM BELIECTB B KIETKE. BakyosspHbId anmapar KJIETOK
pacTeHuii, cTpoeHue, mpoucxoxzaeHue, (QpyHkuuu. LleHTpanbHas Bakyosb; TOHOIUIACT, COCTaB
BaKyOJSIPHOTO COKa, (YyHKUMM Bakyosie pacteHuil. Kommekc Tonbku, crpoeHue u
pacrojoKeHUE B KIETKAaX PAaCTEHUH U JKUBOTHBIX. YIBTPacTPyKTypa IUKTHOCOM, IMC- M TpaHC-
30Hpl. DYHKIMHM KOMIUIEKCA [ONBIDKM: CHHTE3 IOJMCAaXapUAOB, CETperanus, HAKOIUICHUE H



CO3pEeBaHME CEKPETOPHBIX MPOAYKTOB. OOpa3oBaHME CEKPETOPHBIX I'paHYNl U BBIBEACHUE UX M3
KJIETKH, 00pa30BaHHE JM30COM, y4acTHE B MOCTOSHHOM Ipoliecce OOHOBJIEHUS IUIa3MaTHYECKON
MeMOpaHbl. MapkupoBka MeMOpaHHOTO moToka B anmapare ['onpmku. Ponb komruiekca ['onbaxu B
(GOpMUPOBAaHUM KJIETOYHOW 000JOUKHM pacTeHuil. JIuzocombl. Mopdomorus ITU30COoM, HUX
XUMHUYECKasi oOpraHu3anusg. [eTeporeHHocTb JM30COM B CBSA3M € UX (YHKIUOHAJIBHOM
ocobeHHOCThIO. [lepBUUHBIE, BTOPHYHBIE JIM30COMBI, ayTO(arocoMbl M OCTaTOYHBIE TENbLA.
@DYHKIMU JU30COM: y4yacTHE B OOMEHE BELIECTB, BO BHYTPUKIETOUYHOM NE€PEBAPUBAHUU B CBSI3U C
mpoueccamMu 3HAO-, (aro- U THHOLUTO3a, y4YacTHE B U3OJALMA M yIAJICHUU U3 KIETKU
OTMUPAIOLINX CTPYKTYp, POJIb B Ipoleccax ju3uca kierok. OOpa3oBaHue JH30COM U ydacTHe
koMIiekca lompmxu B 3Tom mpouecce. Cdepocombl — MeMOpaHHBIE MMy3bIPbKH PACTEHUH,
HakaruBaronie Macia. [lepokcrucomsl — MeMOpaHHBIE CTPYKTYPHI KIIETOK PACTEHUHN U KUBOTHBIX,
HE CBSA3aHHBIE C BAKyOJSIPHOH cucTeMOl KieToK. OCOOCHHOCTH CTpPOEHHs, CHOCOOHOCTh K
caMmoynBoeHn10. DyHKIMOHAIbHAS OCOOCHHOCTh — y4acTHE B METa0oIM3Me niepekrceid. PuOocomsl.
Ctpoenue, xumudeckas opranusanus, pudocomusie PHK u 6enxu. Pubocomsl mpo- u 3yKapruoToB.
VYenoBust cOopku prbocoM B muroruiazme. [lomucoMel. PuOocombl- He CBS3aHHBIC ¢ MEMOpaHaMH |,
UX pOoJib B KJeTKe. PUOOCOMBI U MONHUCOMBI, JIOKAIM30BaHHbIE HA MeMOpaHax SHAOIIa3MaTHIECKOM
cetd, ux QyHkun. OyHKIUS pudocoM — OmocuHTEe3 OenkoB. CHCTEMBI HEProoOecredeHus
kietku. [{ukn AT® - AJI® kak OCHOBHON MeXaHW3M OOMEHa HPHEPTUU B JKUBBIX CHCTEMax.
[Totpebnenne AT® B mporeccax CHHTE3a, TPAHCIIOPTA BEIIECTB, OCYIIECTBICHUN MEXaHHYECKOM
pabotel u T.A. O6pasoBanne AT® B pe3ynsraTe MPOIECCOB TIHUKOJIW3a B THAIOIUIA3ME KIIETOK,
JBIXaHUSI B MUTOXOHJIPUAX, (poTOCHHTE3a B XJopomiactax. Muroxonapuu. Obmas mopdoorus u
YIBTpacTpykTypa. MHoroobpaszue ¢GopM MUTOXOHIPUH, MHUTOXOHJApHAIbHas ceTh. [JaBHas
GyHKIMS MUTOXOHApUML — cuHTe3 AT® B pe3ynbrare MPOLECCOB OKHUCIEHUS OpPraHMYECKUX
cyocrparoB u dpochopunupoBanus A/lD. Porb MaTpukca 1 MEMOpPaHHBIX CTPYKTYP MUTOXOHIPUN
B 9THX mporeccax. [lorsarue o0 anekTpoHHO-TpaHcopTHOU 1en 1 AT®-cHHTETa3HOM KOMIUIEKCE
B cocraBe kpuct. JJHK, PHK, pubGocomer muroxonapuii. [10o1yaBTOHOMHOCTP MHUTOXOHIPHH.
OObpazoBaHue HOBBIX MHUTOXOHIPHMA. [ UIMOTE3bI O MPOUCXOKACHUHM U SBOJIOIHH MUTOXOHAPUH B
CHUCTEME DJYKapHOTHYECKOM KIETKH. XiopomacTel. OOmas MopdoJorus W YITpacTpyKTypa:
Hapy>KHass W BHYTpPEHHSs MeMOpaHbI, JaMmelUlbl, Tujaakounabl. rpanel, matpukc, JIHK, PHK.
Pu6ocoMsl, KpaxMasibHbIE 3€pHA, TUPEHOU, KUPOBbIe Kariiu. OCHOBHAs (YHKIIHS XJIOPOILIACTOB —
¢dorocunTe3. Ponp xmopoduiuia u SHEPTHUH COTHEYHOTO CBETA B Iporecce poTocuHTe3a. 3HAYCHUE
dorocunteza B mpuponme. CseroBas ¢daza — ¢doTookuciaenue BoAbl, cuHTe3 ATD u
BoccTtaHOBIeHHOH opmbl HAJID. TemHoBast (pa3a — CHHTE3 CIOKHBIX OPraHUYECKHX COCTUHEHUIN
IIpH IONIOUIEHUM yDIEKUcaoro rasza ¢ ywactueM Moiekyn AT®. IlomyaBTOHOMHOCTB
xjoporuiactoB.  [umore3sl 00 umx mnpoucxoxkaeHud. (OOpa3oBaHHE HOBBIX XJIOPOILIACTOB.
Xpomarodopsl. [lmacTumbl KIETOK pacTeHUi. XJIOpOIUTACThI, XPOMOIUIACTHI, JICHKOIIIACTEI,
nporutactuasl. [lpeobnaganue TOro WM WHOTO THIA TUIACTHA B CBS3H CO CHEUU(UKON TKaHU
pactenus. Mopdosorusi, ynsrpacTpykrypa, ¢yHkuuu. B3aummonpespamenus miaactuj. OmnopHo-
JBUTATENIbHAS CHCTEMa KIETKH. MUKpOQWIaMEHThl, MHUKPOTPYOOUYKH W TPOMEKYTOUHBIC
¢bunamentel. O0mKe YepThl cTpoeHus U GyHKIUU. AKTHHOBBIE (punameHTsl. CTpoeHue, yJacTue B
00pa30BaHUM CKEJETHBIX CTPYKTYp W COKpPaTHUMOTrO ammapara KIETKH, y4acTHe aKTUHOB U
MHO3MHOB B 3TUX IpOIECcaX, ydyacTUE MHUKPOPHIAMEHTOB B JBWKEHUH opraHeil. CTpoeHue
MUO(PHUOPUILTBL  TTOTIEPEYHOIIOIOCATOTO MBIIIEYHOTO BOJIOKHA, CXEMa MBIIIEYHOTO COKpAIleHUs
COIVIACHO MOJENH CKONb3suX HuTel. [IpomexyTounsie ¢pumameHTsl. OCOOCHHOCTH OpraHU3aIUH.
CreuupuyHOCT, OENKOB MPOMEXKYTOUYHBIX (DUIAMEHTOB JUIsl KJIETOK pa3iMyYHbIX TKaHEH.
[TpomexxyTouHble (pUIaMEHTBI — OINOpPHAs CHCTEMa KIETOK JKHUBOTHBIX. MUKPOTPYOOUKH.
Crpoenue, XUMUYECKUN cocTaB, Oenku TyOynuHbl. LleHTpbl opraHumzanuuu MUKpOTpyOOUeK, X
JuHamMHu4ueckas HecTabuinbHOCTh. DyHKIMU MHUKpOTpyOOoueK mutoruiazmbl. Ctabunuzanus GopMel
KJIETOK U OPUEHTHUPOBAHHOE JIBUKEHUE BHYTPUKIIETOUHBIX CTPYKTYp. PeCHHUKM M KTyTHKH
AYKapuOTOB, MEXaHU3M JBUKEHHS, pOJIb MUKPOTpyOOUYEeK B 3TOM mpolecce. bazanbHble Teibla
PECHHUEK U KTYTHKOB, UX CTpoeHUE U GYHKIMH. KIIeTouHBIi IEeHTP, 0COOCHHOCTH B PACTUTEIbHBIX
U KMBOTHBIX KieTKax. LleHTpuonu, opranu3anus, JOKaau3aluus B KJIETKE, YABOECHUE LIEHTPUOJIEH,
yJacThe B 00pa3oBaHHWM ITUTOCKEIETa M3 MUKPOTPYOOUeK B MHTep(da3e M BepeTeHa JACIICHUS BO



BpEMsI MUTO3a U Mero3a. BxiaroueHus OUTOIUIaA3Mbl M BCHICCTBA 3ariaCa B PACTUTCIBHBIX U
’KUBOTHBIX KJIeTKaX. | THKoreH n JKMPOBBIC KaIlJIX B )KUBOTHBIX KJICTKAX. HepBH‘IHBIﬁ " BT OpH‘-IHI:Iﬁ
KpaxMaJ B paCTUTEIIbHBIX KJIETKaX, aJIEHPOHOBBIE 3€pHA B CEMEHAX BBICIIMX PACTEHUH.

@opMBl MU METOABI NPOBEACHMS 3aHATHUI 1O TeME, NpPUMEHsEMble 00pa30BaTEIbHBIC
TEXHOJIOTMM: JICKIMOHHBIC 3aHATUSA: TPAJAULMOHHAs M AaKTUBHAs JIEKIMH C HCIOJIb30BAHUEM
MPE3EHTALNN; TPAKTHUYECKUE 3aHATUS: KOJUIOKBUYM.

Buasl camocTosITENbHONW TOATOTOBKM CTYJAEHTOB TIO TeMe: paboTa ¢ JUTEpaTypou,
MOATOTOBKA KOJUIOKBUYMY M 3a4€Ty.

Tema 5 Knemounas oughghepenyuposka.

Copepxanne Tembl: [lonstue o nuddepeHIUpPOBKE KIETOK, 00 HX MOPQHOIOTHYECKOM
MHOT000pa3HH B CBSA3H C BBINOJIHAEMBIMU (QYHKIUAMHU. B3aMOCBS3b MPOIIECCOB /ICTCHNUS KIETOK U
muddepennrpoBku. Kiaetounsiit 1uki. XapakTepUCTUKa KJIETOYHOTO LMKIIA, TPOAOIKUTEIHHOCTh
B CBSI3M C IpOoJiM(epaTUBHON aKTUBHOCTBIO KJIETOK Pa3HbIX TKaHEH MHOTOKJIETOUHBIX OPraHU3MOB.
[lepyoapl  KJIETOYHOTO IUKIAa B  HHTepdaze: MPECUHTETUYECKUH, CHUHTETUYECKUH U
MTOCTCUHTETUYECKHUI.

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMM: JICKIMOHHBIC 3aHATHSA: TPAJAWLIMOHHAs WM AaKTUBHAsA JIEKIHH C HCIOJIb30BAHUEM
MPE3EHTALNN; IPAKTUYECKUE 3aHATHS: KOJUIOKBUYM.

Bunbl caMocTOsATENhHONW TOATOTOBKM CTYIEHTOB IO TeMe: paboTa ¢ JIUTepaTypow,
MTOATOTOBKA KOJUIOKBUYMY U 3a4ETy.

Tema 6 /lenenue kiemxu.

Copepxanne TeMbl: MMHTO3 — OCHOBHOW THI JEIEHUS KJIETOK JYKapHOTOB, €ro
ouonornueckuil cmpici. Da3pl MUTO3a, UX XaPaKTEPUCTUKA U MPOAOIDKUTEIBHOCTh. V3MeHeHHe
Mopdonoruu KIEeTKM BO BpeMs MHTO3a, HM3MEHEHMs SJEPHBIX CTPYKTYp, (QOpMUpOBaHHE
MUTOTHYECKOTO anmapara, HW3MEHEHHUs LUTOIUIa3Mbl, €€ OpraHeul. MexaHu3M JBHKEHUS
MHUTOTHUYECKUX XpOMOcOM. LIUTOKWHE3, ero OCOOCHHOCTH B KIETKaX pPacTeHUH M YKUBOTHBIX.
OTKpBITBIA M 3aKpBITBIA MHUTO3. OJHAOMHUTO3. ComaTnueckas mnonumionausa. I[lomureHHbie
XPOMOCOMBI, OCOOCHHOCTH OpraHuzanuu U (QyHKIuoHupoBaHus. Ilartomoruss MuTo3a, (akTopshl,
BBI3bIBAIOIINE MATOJOTMYECKHE M3MEHEHUS B KIETKE BO BpeMsi MuTo3a. IIpuHLUMIBI perymsiuuu
Pa3MHOXKEHHUS KIIETOK. 3JIOKaUECTBEHHBIA POCT KaK IIPUMEP HApyILICHUs PETYISILMHA Pa3MHOKEHUS
KJIeToK. Meiio3. Ero Ouonornyeckoe 3HaueHue. Orimume Mmeiio3a oT murto3a. OcoOeHHOCTH
npouecca. [leppoe u BTopoe neneHue meinosa. Pa3pl Meno3a, ux xapakrepuctuka. Konbroramus
TOMOJIOTMYHBIX XPOMOCOM, CHHANTOHEMHBIM komiuiekc, Z-JIHK, kpoccuHrosep u €ro poib B
MHAVBUAYAIbHON W3MEHYMBOCTU OpraHu3Ma. XHa3Mbl, UX IMPOMCX0XKIEHUE. XPOMOCOMBI THIIA
JAMIIOBBIX IIETOK, CTPOEHUE, OCOOEHHOCTH (YHKIMOHMPOBaHUA. Penykums uucia XpoMocoM,
(dbopMHpOBaHUE TaINIOWIHBIX KJIETOK. THIbI Meio3a: 3UrOTHBIM, TaMEeTHBIH M HPOMEKYTOUHBIH.
UYepenoBaHue rarmioMHON M AMIUIOMIHON (a3 B JKU3HEHHOM LUKJIE IpPEICTaBUTENIEH pa3HBIX
CUCTEMAaTHUYECKUX TpymNIl. Pa3BuTHE MONOBBIX KJIETOK Yy XKMBOTHBIX M YEJIOBEKA: CIIEPMATOICHE3 U
oBoreHe3. Pa3zBuTue moioBbIX KIETOK y MOKPBITOCEMEHHBIX PACTEHUI: MEra- 1 MUKPOCIIOPOT€HE3,
MBUIBLIEBOE 3€PHO, 3apOJbINIEBbIM MemoK. [IoHsATHE O NBOWHOM OIUIOAOTBOPEHUH Y BBICHIMX
pacTeHuil.

@opMBl MU METOABI MPOBEACHMS 3aHATHUI 1O TeMe, NPUMEHsAEMble 00pa30BaTEIbHBIC
TEXHOJOTMM: JICKIMOHHBIC 3aHATHA: TPaAWLMOHHAsA M AKTUBHAsg JIEKUUH C HCIOJIb30BAaHUEM
IIPE3EHTALNN; TPAKTUYECKHE 3aHITHS: KOJUIOKBUYM.

Bunpl camocTosATENbHONW NOATOTOBKM CTYJIEHTOB IO TeMe: padoTa ¢ JIUTEpaTypow,
MIOArOTOBKA KOJUIOKBUYMY U 3a4€ETy.

5 MeToanueckue yKkazaHus Ajs 00y4alomMUXcs M0 M3YYEHHIO M peau3alii JUCHUTINHBI
(MmonyJis)



5.1 Meroanyeckue peKOMeHAAUUM O0YYAIOIIUMCS MO M3YYEHHMI0 JAUCHUIUVIMHBI M 10
o0ecrnev4eHnIo CaMOCTOSITe/IbHOI padoThI

CamocTtodaTenbHass paboTa BKIOUaeT paboTy C¢ yduyeOHONW M HAyyHOM JIUTEpaTypol MpHu
MOJATOTOBKE K JIEKIUSAM, KOJIIOKBUYMY U 3aueTy. CaMocTosiTenbHas paboTa MPOBOIUTCS C LETBIO:
CHUCTEMAaTH3allud W 3aKpeIUICHHs, YDIyOJeHHSs U pPACHIMPEHHS TEOPETUUYECKUX 3HAaHUM U
MPAKTUUYECKUX YMEHUW, NPUOOpETaeMbIX CTyIE€HTaMH B XOJ€ AayIUTOPHBIX 3aHATHUH;
(dbopMHpOBaHUS YMEHHMI HCIOJNb30BaTh CIEHHUAIBHYIO JIUTEPATypy; Pa3BUTUS IO3HABATEIbHBIX
CHOCOOHOCTEH W aKTUBHOCTH OOyYaromuxcs; (OPMHPOBAHUS CaMOCTOSITEIPHOCTH MBIIIICHHS,
CIIOCOOHOCTH K CaMOpPa3BUTHIO, CAaMOCOBEPIICHCTBOBAHHUIO U CaMOpealu3allid; pPa3BUTHS
uccieoBaTenbCkux  ymeHuil. CamocrositenbHass paboTa TpU  M3YyYCHHHM  JAMCLUUIUIMHBI
nojpaszzensercs Ha JBa Buja: 1) camocrosiTenpbHas paboTa MOJ KOHTPOJEM IIpernoaaBaTess
(maHOBBIE KOHCYNBTAIMM, 3a4€T); 2) BHEAyAUTOPHAs CaMOCTOSITENbHAs paboTa MpHU BBIMOJTHEHUN
CTYICHTOM JOMAIIHUX 33aJaHUi Y4eOHOrO M TBOPYECKOTO Xapakrepa (TMOATOTOBKA K JEKIHMSAM,
WHAMBHUAYaIbHbIE PAa0OTHl MO OTACIBHBIM pa3lielaM COACpKaHUS AMCUUIUIMHBI, MOJATOTOBKAa K
3a4ery).

KoHTposibHBIE BONPOCHI AJIS CAMOCTOSITEILHON OLIEHKH KauyecTBA OCBOCHHMS y4eOHOMH
AUCHHUILIMHBI:

Tema 1. Bseoenue. Knemka — snemenmapras eOUHUYA # U020

1. I[IpenmMert ¥ 3324 IIUTOJIOTHH, MECTO LIUTOJIOTUU B CUCTEME OMOJIOTUYECKUX JUCIUILINH.

2. Kpatkas uctopust pa3BuTHs, 3HaU€HUE METOIMYECKHUX TOIXO0B ISl IPOrpecca HaAyKH.

3. KiterouHast Teopusi, 3Tarnbl pa3BUTHs U 3HAYEHUE [ OMOJIOTHH.

4. MeToanl IATOJIOTHH.

5. O61mue 4epThl U pazIuyuusl B CTPOCHUH U JICJIEHUM MPOKAPUOT U SYKAPHOT, TUIIOTE3bI 00
UX MPOUCXOKICHUH.

6. OO0t TUIaH CTPOSHUS KJIETKH Ha CBETOBOM U 3JIEKTPOHHO-MHKPOCKOITUYECKOM YPOBHE.

7. 'omosiorusi B CTpOEHUM KJIETOK Pa3HbIX CHCTEMAaTUYECKUX IPYMIL.

Tema 2 . Xumuueckas op2aHuzayus Kiemxku

1. OcHOBHBIE IOHATHS O XUMUYECKOW OpTraHU3aIUH KIETOK.

2. OcHoBHo# noctynar kinerounoi ouonorun (JJHK-PHK-6enok) u stansl ero peanusamnum
B KJIETKE.

3. O6mue npenctasinenuss o crpoenun monekyn JJHK, PHK u Oenxa. Ilonsite o rene u
TE€HETUYECKOM KOJIE.

4. Monekynsl PHK, ux posnb B OuocunTe3e Oemka.

5. OOmras cxema 6uocuHTe3a Oenka.

6. [Tonsitue 00 sHepreTrueckoM oomeHe. AT®, ee poib U MyTH 00pa30BaHuUs B KIETKE.

Tema 3. Aopo

1. Slapo B KJeTKax pacTeHUWH M KHUBOTHBIX, CTpOCHHUE, (DYHKIMH, B3aUMOCBS3b sIpa H
LUTOIIa3MBlI.

2. O6mas mopdosorus spa Ha CBETOBOM M 3JIEKTPOHHO-MUKPOCKOIIMYECKOM YpOBHE.
OcHOBHbBIE KOMIIOHEHTHI sJIpa.

3. XpoMaTuH - OCHOBHOM ()YHKIIMOHAJIBHBIH U CTPYKTYPHBIM KOMITOHEHT HHTEp(a3zHOTO
aapa.

4. Xpomocombl. Xumuueckasi 1 Mopgosorudeckas opranuzanusi, pynkuuu. Kapuorun (Ha
pUMepe KaproTHUIIa YeTOBEKa).

5. Slapeimko. YneTpacTpykTypa, GyHkuuu. O6pa3oBaHue, aMIITU(PUKAIHS SAPbIIIEK.

6. Snepnas o6Oomouka. Crtpoenue, ¢(yHkuu. Pons mnpu B3auMoOAeHCTBUM sApa |
LIUTOIJIA3MBI.

Tema 4. Llumonnazma u ee cmpyKkmypHovle KOMNOHEHMbl

1. ®u3uKo-XUMUYECKHE CBOMCTBA, CTPYKTYpa, PYHKIIMN THANIOTIIa3MBbI.

2. MemOpansl kinetku. O01ue cBoiicTBa Bcex MeMOpaH.

3. ®yHKIMHU [1a3MaTHYECKONH MEMOpaHHbI.

4. Knerounass o0oiouka pacTeHUH: XUMHUYECKUH COCTaB, CTpOCHHE M (PYHKLIHH, POJIb



IUIa3MaTHYECKOM MeMOpaHbI B IOCTPOSHUH KIICTOYHON CTEHKH.

5. BakyounsipHas cucteMa KJIeTOK, €€ KOMIOHEHTHI, PYHKLNHU, U UX B3aUMOCBS3b.

6. Kommuiekc ['onbmxu, CTpOSHHE U PACTIONOKEHHUE B KIIETKAX PACTCHHUM U KUBOTHBIX.

7. Jluzocombl. MopGoIOTHS TH30COM, HX XUMHYECKasT OpTaHU3aITHsl.

8. Pubocomsl. CTpoeHue, xumuueckas opranusanus, puoocomusie PHK u 6enkn.

9. Muroxonapuu. O61mas MopQoaorus u yiabTpacTpyKTypa.

10. Xnopormtactel. O6mias MopdoJIoTHus U YIABTPaCTPyKTypa.

Tema 5. Knemounas oughghepernyuposxa

1. [Honsarue o nuddepeHuupoBKe KIETOK, 00 UX MOP(OIOTHIYECKOM MHOT000pa3uU B CBSI3U
C BBIMOJIHSIEMbIMU (QYHKIUSIMHU.

2. B3auMocBsI3b IPOIIECCOB JIENEeHUS KIETOK U Tu(hHepeHIIMPOBKH.

3. KietouHslii MK, 00MIas XapaKTepPUCTHKA U (ha3bl.

4. Ilepuoapl KJIETOYHOTO MHKJIAa B HWHTepdasze: MPECUHTECTUYCCKUN, CHHTCTHYCCKUN W
MIOCTCUHTETUYECKU.

Tema 6. /lenenue knemxu

1. MuT03 Kak OCHOBHOM THI ACJICHUS KJIETOK AyKapuOT. OTKPBITHINA U 3aKPBITHI MUTO3.

2. MHTO3 B paCTUTENIbHOM U )KUBOTHOM KiieTKaX. OOIIMe 4epThl U OTIHYUSL.

3. Meiio3, 3HaueHue, xapakrepuctuka ¢az. OTIn4Yus OT MUTO3A.

4. Tunsl Meio3a, YepeJOBaHME TAIIOMIHOW W AUIMIOUTHOW (a3 B KHU3IHEACSITETHbHOCTU
OpPraHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL.

5. Pa3BuTHE MOJIOBBIX KJIETOK Y )KUBOTHBIX M UX OCHOBHBIE XapaKTEPUCTUKH.

6. PazBuTne MOJIOBBIX KIETOK y CEMEHHBIX pacTeHH. CTpoeHne NbUIbLBI U 3apOJIBIILIEBOTO
MEIIKa.

7. IloHsiTie 0 ABOMHOM OILJIOAOTBOPEHUH Y BBICIIUX PACTCHUM.

5.2 OcobeHHocTH OpraHu3anuu Oﬁy‘leﬂl/lfl it JIUI ¢ OrpaHHY€HHBIMH BO3MOKHOCTSAMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 0OYHAIOLIMMCS U3 YHCIIA JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS U
MHBaJINIOB (110 3asBJIEHUI0 00yyarolerocs) npeaocrapiseTcs yueOHas nHhopMalus B J0CTYIHbBIX
dopmax ¢ yueToM UX UHIAUBUAYAIbHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH:

- IJIsL JTUI] ¢ HApYUICHUSIMHU 3PEHUs: B NeYaTHON (opMe yBEITHMUEHHBIM mpupTOoM; B Gopme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAVBUyaJIbHbIE KOHCYJIBTalluH c IIPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAIbHBIC 33aHNs, KOHCYJIbTALUU U JP.

- IS ML C HApYIICHUSAMH CIyXa: B Ie4aTHOU Gopme; B (hopMe IMEKTPOHHOTO TIOKYMEHTA,
WMHAVBUIYaJIbHBIE KOHCYIBTALMY C IPUBJICYCHUEM CypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3alaHNUS,
KOHCYJIbTallu! U JIp.

- 1JIS1 JTUI] C HapyUIECHUsIMHU OIIOPHO-ABUTaTEIbHOIO ammnapara: B ne4atHoi gopme; B popme
JIEKTPOHHOI'O JOKYMEHTA; UHIANBUyaJIbHbIE 3a/1aHUs, KOHCYJIBTALUN U JIP.

6 ®oHI OLEHOYHBIX CPEACTB /JIfl MPOBEAEeHHS TEKYILIero KOHTPOJSA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ TtpeboBanusmMu PI'OC BO jns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE HUX TEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEMbIM pe3yibraraM oOOy4eHHs 110
JUCLUIUIMHE (MOZYII0) co3/aHbl (DOHIBI OLEHOYHBIX CPEICTB. THIOBBIE KOHTPOJBHBIE 33JaHuS,
METOANYECKUE MATEPUAIIbI, OIIPEACIAIOIINE IPOLEAYPhl OLICHUBAHUS 3HAHUM, YMEHUM U HaBBIKOB,
a TaKKe KPUTEpUU M II0Ka3aTeau, HEeoOXOAMMbIE NJs OLEHKM 3HAHWW, YMEHUH, HaBBIKOB U
XapaKTepU3yoIlue 3Tarbl GOPMUPOBAHUS KOMIETEHLUI B IMpoliecce OCBOEHUsI 00pa30BaTeNbHON
IIpOrpaMMBl, IipesicTaBieHsl B [Ipunoxkenun 1.



7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 00eceuyeHue TUCHUIJINHBI (MOIYJIs1)

7.1  Ocnoenaa numepamypa

1. Twucromorusi, nuTonorust u dMOpHoiorus : yaeonoe nocodue / TM. Crynenukuna, T.A.
Bruterxxanuna, T.M. OctpoBckas, N.A. Crenbmax ; noxn pea. T.M. Crynennkunoid. — Mocksa :
NHO®PA-M, 2022. — 574 ¢. — (Bsiciiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-006767-4.
- Tekct : snextponnsiid. - URL: https://znanium.com/catalog/product/1816677 (nata oGparieHus:
01.03.2023). — PexxuMm gocTyma: mo moAmucKe.

2. JlBypexkoBa, E. A. O6mas 6uonorus. [{uronorus : yaeOnoe mocobue / E. A. JIBypekona,
C. C. AprembeBa, U. E. IlonoBa. — Boponex : BI'M®K, 2019. — 102 c. — Teker :

AIIEKTPOHHBIN // Jlanb : 3IIEKTPOHHO-ONOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/140368 (mata oOpamenns:22.01.2024). — Pexum pocrynma: uis
aBTOPH3. MTOJIL30BATEIICH.

3. Jlenuenko, E. M. IluTonorus, TUCTOJOTHS ¥ SMOPHOIOTUA : YYeOHMK Ui By30B /
E. M. Jlenuenko. — 2-e u3a., uctp. u non. — Mocksa : M3natensctBo FOpaiit, 2023. — 347 ¢. —
(Bbiciuee oOpasoBanue). — ISBN 978-5-534-08185-5. — Tekcr : 5SIeKTpOHHBIM //
Oo6pazoBarenpHast mnatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513964 (nmata

obpamienus: 24.01.2024).

7.2 /lonoanumenvnas numepamypa

l. AxwmaneeB, A. B. Tucronorusi, SMOpHONOTHS, IUTOJIOTHS : y4eOHOE mocoOue s
By30B / A. B. Axmanees, JI. b. Kamumynnuna, A. M. ®enopoBa. — 2-¢ U31., UCIP. U JION. —
Mockga : M3garensctBO FOpaiit, 2022. — 138 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
12939-7. — Texkct : snexrponHbiid // OOpa3oBarenpHas 1uiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/448589 (mara obpamenus: 24.01.2024).

2. Koukuna, E. E. Ilutronorus muxkpoopranusmos : yueoHoe nocobue / E. E. Koukuna, M.
B. CrrueBa, O. JI. KapramoBa. — OpenOypr : OpenOyprckuii [AY, 2023. — 80 ¢. — ISBN 978-5-
6047813-6-4. — Texct : anekTpoHHbIN // JlaHb : 35eKTpOHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/318029 (mara oOpamenus:22.01.2024). — Pexum pocrtyma: yis
aBTOPH3. MOJIb30BATEICH.

3. HuTosnorus : KOHCHEKTHI JEKUMH : ydeOHOe rmocodue [Uis caMOCTOSITEIbHON padoThI
CTYIEeHTOB : y4deOHoe mocobue : [16+] / coct. T. Il. Jlenncosa, E. H. MakcumoBa ;UpkyTckuit
rocyaapCcTBeHHbIM yHUBEepcuTeT. — UpkyTck : Acnpunt, 2022. — Yacts 2. — 142 c. : un., cxem.,
tabn. — Pexwum gocryma: mo mommucke. — URL:  https://biblioclub.ru/index.php?
page=book&id=700671 (mata oOpamenus: 03.05.2023). — bubmuorp.: c. 125-128. — Texkcr :
JJIEKTPOHHBIN.

7.3 Pecypcot ungpopmayuonno-menekommynukayuonnou cemu ""Humepnem'’,
6KNI0YAA npogheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CRPABOYHDbBLE
cucmemul (npu HeoOXO0UMOCMU):

1. TloctHayka — mnTepHeT-)ypHan o Hayke. URL: https://postnauka.ru/

2. OG6pasoBarenbHas miathopma "FOPANT"

3. OnexTpoHHO-OnMbNMMoTeyHas cucrtema "ZNANIUM.COM" - Pexum poctyma:
https://znanium.com/

4. DnekTpoHHO-OnbMoTeuHas cucrema "JIAHB"

5. OnekrponHo-oubnuoreunas cucremMa "YHUBEPCUTETCKAS BUBJIIMOTEKA
OHJIAH"

6.  Open Academic Journals Index (OAJI). [IpodeccuonansHas 6a3a JaHHBIX - Pexxum
noctyna: http://oaji.net/

7. [Ipesunentckass Oubnmoreka wMm. b.H.Enpnmua (6a3a maHHBIX —pa3sIudHBIX
npodeccuoHanabHbIX o0nacteil) - Pexum noctyna: https://www.prlib.ru/



8. WNudopmannonno-cripaBouynas cucrema "Koncymsrant Ilmoc" - Pexum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecrneyeHre AUCHMIUIMHBI (MOAYJsA) W IepeYeHb
HH(POPMALMOHHBIX TEXHOJOTHUIi, HCNIOJb3yeMbIX NPH OCYLIECTBJEHUH 00pa30BaTEeIbHOIO
npouecca no JMcHuIinae (MoayJii0), BKJI04Yasi epevyeHb MPOrpaMMHOro odecrnevyeHust

OCHOBHOE 000PYI0BAHUE:

- Mukpockon buomen 2
- Mukpockon Muxkmen-5
Monutop  obmaunsii 23"  LG23CAV42K/mpimis Genius  Optical ~ Wheel
npoBoHast/knaBuatypa Genius KB110 mpoBonHas
- Mynetumeauitablii npoextop Casio XJ-V2
- Dkpan Projecta 160*160

IIporpamMmHO€E 0OECIIEYEHHE:
- Microsoft Office 2010 Standart
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO, Koz u popmynupoBka KOMITETEHITH
COKpallleHHOE "

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

[IKP-1.1m : 3HaeT CTpYKTypy, COCTaB U AUAAKTUY
€CKHUE eJIMHUILBI TPEAMETHOH 001acTy (Tpenoias
aeMoro IpeMera)

TIKP-1 : CnocoOeH ocBauBaTh U NC
MOJIb30BATh TEOPETHUECKUE 3HAHUS
Y TIPAKTHYECKUE YMEHUS M HABBIKU
B MIPEMETHON 00JIACTH TIPU PEIIeH
nu po(ecCHOHATBHBIX 3a1a4

44.03.05 «Ilegaroruue
ckoe obpaszoBanue (¢ 1
ByMs IPOGMISIMH IO

TOTOBKH )»
(B-T102)

Komnerenmus cunraercst cOpMUPOBAHHON HaA TaHHOM 3Tarle B ClIydae, €ClIU IOTy4YeHHBIC
pe3ynbTaThl  OOy4eHHMs 10 JAMCHUIUIMHE OLEHEHBbl MOJIOKUTEIbHO (AMana3oH KpUTEpUEB
OLICHUBAHMSI PE3yJILTaTOB O0YUYEHUS «3aUTEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIUYHOY). B
clly4ae OTCYTCTBHS IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHIMS Ha JaHHOM JTale CYHUTaeTcs
Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Komnerenuus ITIKP-1 «Crioco6eH ocBanBath U HCNOIb30BaTh TEOPETUUECKUE 3HAHUS U
NPAaKTUYECKUE YMEHUS U HaBBIKM B IPEAMETHON 00IaCTH MPH pelICeHUH NPOeCcCHOHATBHBIX
3a1a9»

Ta6mmma 2.1 — Kputepuu OlleHKH HHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

PesynpraTel 00y4eHUs 0 AUCIUTLIIHHE
K T
Kon u dopmynupoBka HHAUKAT - Kpurepuu onieHrBaHUS pE3ynbT
opa IOCTHKEHUSI KOMIIETEHIINN on - aToB 00yYeHUs
pe Pesynbrar
pe
3_
3_
Ta
Ta
ITIKP-1.1m1 : 3HaeT cTpyKTypY, C OCHOBHBIX TIOJIOKEHUH KJIETOYH
OCTaB U TUIAKTUICCKHUE CIUHHUI] Ol TEOPHH, CTPOCHHS KIICTOK 3y
BI TIPEIMETHOH 001acTH (TIpeno KPHOT U IIPOKAPHOT, OCOOEHHOC
. CTYJICHT: 1) BajieeT COBpEMEHH
JTaBaeMOTO0 MpeIMETa) TeH pocTa U pa3BUTHUS KIETKH, T
P 3H BIM TEPMHHOJIOTMYECKHAM anmap
PpOLIECCOB AETEHUS KIETKH, MUT
pil| aH aToM; 2) MOSICHSIET CTPOCHHE KII
03a, IPOIIECCOB IOJIOBOTO Pa3M
1 ue . ©TKH, 3HAYCHHE BCEX OPTaHOM
HOXCHUSI, MEH03a, METO/IOB I[UT
. OB U UX QYHKIHU
OJIOTMYECKHUX UCCICIOBAHHH, C
OBPEMCHHBIX METOJIOB M TEXHOJI
oruit 00yueHHs
CTyzeHT: 1) paboTaeT co cBeTOB
P Y | npuUMEHSTh ceuualbHble METO BIM MHUKPOCKOIIOM H JIYIIOH 15t
o JIbI TIPY M3YYCHHUU LUTOJIIOTHYEC | H3Y4EHHS MHKPO- U MAKPOIpPEI
| €H | KUX OOBEKTOB, OOBSCHSATH IPOIl | aparToB; 2) BHIIOJHSAET MOP(OIIO0
ue | ecchl MeTabonm3Ma THYECKUC ONUCAHHS, HAYIHBIN
PHCYHOK N3y4aeMbIX OOBEKTOB
H cTyaeHT: 1)paboTaer ¢ nurepat
P cbopa, 06pabOTKM U aHANM3a UH
aB YPHBIMU UCTOYHHKAMHU; 2) KPUT
I (dhopmaruu Mo OUOJOTHU KIETK
| B WYECKH aHAIHM3U3YET COBPEMEH
K HBIC HAyYHBIC TOCTHKCHUS

Tabmuira 3amosHAETCS B COOTBETCTBHM ¢ pasfeioMm | Pabouel mporpamMMbl TUCIMIUIAHBI




(Momyst).

3 IlepeyeHb OLICHOYHBIX CPEACTB

Tabnuna 3 — [lepedeHb OLIECHOYHBIX CPEACTB MO TUCIUILUIUHE (MOIYITIO)

KonTponupyemsle MIaHUpyeMbIE pe3y
JbTaThl 00y4YeHUS

Konrtpoaupyembie TeMbl
JMCIUTUIMHBI

HaumeHOBaHME OIICHOYHOTO CPECTBA U TP
encrasienne ero B ®OC

ITpomesxyTouHas at

Texyuii KOHTPOIb
TecTalus

Ounas dopma oOyueHns

1.4. Iluronnasma u ee cTp
YKTYPHBIC KOMIIOHCHTBI

Pl 3HaHUe : OCHOBHBIX TOJIO K T
" . OJUTOKBUYM ecT
JKEHUH KIETOYHON TeopH 1.1. Beenenue. Knerka — Y
U, CTPOEHHMs KIETOK SyKpPH | 3JI€MEHTapHas eIUHHUIIA XK
OT 1 IIPOKAPHOT, OCOOCHH | HMBOIO CobecenoBanue Tecr
ocTel pocTa U pa3BUTUS K
JIETKH, IPOLIECCOB JETICHU
 KICTKH, MUTO3a, IPOLCC | | Komnoksuym Tecr
COB IIOJIOBOI'O Pa3MHOKEH -~ AMMITICCKAA OpTaHus
o anyst KJIeTKH
1, MHO3a, METO/IOB 1T CobecenoBaHue Tecr
OJIOTHYECKUX HCCIIEI0BaH
Ui, COBPEMEHHBIX METOZ0
B ¥ TEXHOJIOTHI 00yUeHHUS Konnoxksuym Tecr
1.3. SAnpo
CobecenoBanue Tecr
Konnoxksuym Tecr
1.4. lluroruia3ma u ee cTp
YKTYPHbIE KOMIIOHEHTBI
CobecenoBanue Tect
Konnoksuym Tect
1.5. Knerounas nuddepe
HITUPOBKA
CobecenoBanue Tect
KomnokBuym Tect
1.6. Jlenenne KIETKH
CobecenoBaHue Tecr
Pl ‘YMeHue : IpUMEHTh clie K T
KBHYM T
umanbHeie Metoasl mpu 3 | 1.1. Beenenue. Knerka — OJUIOKBIY ee
YYCHUH ITUTOJIOTHYECKUX SJIEMCHTapHas €AMHULA K
00BEKTOB, OOBSICHATE PO | HUBOTO CobecenoBanue Tect
necchl Metabonusma
KomnokBuym Tect
1.2. Xumuueckas opranus
alyst KJIETKU
CobecenoBanue Tect
Konnoksuym Tect
1.3. SAnpo
CobecenoBanue Tect
KomnokBuym Tect




CobecenoBanue Tect
Konnoxksuym Tecr
1.5. Kierounas nuddepe
HITIPOBKA
CobecemoBanue Tect
KonnokBuym Tecr
1.6. Jlenenne KIETKH
CobecenoBanue Tect
Pl Hagpik : cOopa, 00paboTk K T
1 u aHaymsa uadopmanuu | 1.1. Beenenne. Knerka — OJLTOKBHYM ecr
10 OMOIOTHH KIETKI dJIeMEHTapHasl €IUHHIIA K
1BOro CobecenoBanne Tect
Konnoxksuym Tecr
1.2. Xumuueckast Opranus
alys KICTKH
CobecenoBanue Tect
Konnoxksuym Tecr
1.3. Anpo
CobecemoBanue Tect
KonnokBuym Tecr
1.4. Iluronnasma u ee cTp
YKTYPHBIE KOMIIOHEHTBI
CobecenoBanue Tect
KomnokBuym Tect
1.5. Knerounas quddepe
HIMPOBKA
CobecenoBanue Tecr
Konnoxksuym Tecr
1.6. [leneHue KiICTKU
CobecenoBanue Tect

4 Onucanue Npoueaypbl OCHUBAHUS

KadectBO CcPOpMHUPOBAHHOCTH KOMITCTEHIIMH HAa JaHHOM JTare OICHUBACTCS I10
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAI[Mi TPU MOMOIIM KOJUYECTBCHHOM OILICHKH,
BEIpOKEHHOW B Oaymax. MakcuMmanbHas cymma 0auioB mo guciuruimHe (Momymoo) paBHa 100
Oamiam.

. O1eHOYHOE CPECTBO
Bupn yuebHoit nestensHOCTH
Komnnoxsuym CobecenoBanne Tecr Hroro
Jlexun 30 12 42
[IpakTHueckue 3aHATHS 30 18 48
CamocTosiTenbHas paboTa 10 10
Hrtoro 30 48 22 100

Cymma 0amioB, HAOpaHHBIX CTYJICHTOM I10 BCEM BUIAM yYeOHOU JNEATCIILHOCTH B paMKax

JUCHHUIIIMHBI, IICPEBOAUTCS B OLICHKY B COOTBCTCTBUU C Ta6J'II/II_IeI7L




Onenka

Cymm

a Oasut
OB 110

10 TIpoMe

xy

o XapaKTepI/ICTI/IKa KadyeCTBa C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHI U
TOYHOH a

HCIH
IJIHHE

ot 91

10 100

ot 76
1o 90

ot 61

TTECTalU
U
CTyzeHT IeMOHCTPUpPYET C(OPMHUPOBAHHOCTh JUCLMIUIMHAPHBIX KOMIIETEHIINH, 00 Hapy>KMBaeT BCECTOPOHHEE, CH
«3a4TeH CTeMAaTHYeCKOe U ITyOOKOe 3HaHWE YIeOHOro MaTep HaJla, yCBOMII OCHOBHYIO JIHUTEPATypPy ¥ 3HAKOM C
0%» / «OTJI IOTONHUTEIILHON JINTEpaTypoii, pe KOMEHJOBaHHOI MPOrpaMMOii, yMeeT CBOOOJHO BBIMONHSATE IPAKTHIECKHUE 3a1a
WYHO» HUS, IPETyCMOTPEHHBIE MPOrPaMMOii, CBOOOIHO ONEPUPYET MPUOOPETCHHBIMU 3HAHUSAM U, yMEHUSIMHU, IPIMEHSAET
UX B CUTYalUAX [OBBIIICHHON CJIOXKHOCTH.
«3aureH CTyIEHT IeMOHCTPHUPYeT cHOPMUPOBAHHOCTD TUCLUIUIMHAPHBIX KOMIIETCHIIMIT: OC HOBHBIE 3HAHUS, YMEHHSI OCBOE
0» / «XOp HBI, HO JAOITyCKAIOTCSI HE3HAUUTEIJIbHbBIE OIINOKH, HET OYHOCTH, 3aTPyJHEHHS IIPH aHATUTHYECKUX OIeparysiX,
OLLIO» IIEPEHOCE 3HAHUI U YMEHU ¥ Ha HOBBIC, HECTAHAAPTHBIC CUTYaLUH.
«3aqreHo CTyIeHT JeMOHCTPUPYeT ChOPMHUPOBAHHOCTD AUCIUILIMHAPHBIX KOMIIETCHIHN: B X 0/I¢ KOHTPOJIBHBIX MEPOIPHST
» / «yHOB Ui TOMYCKAIOTCS 3HAYNTENbHBIE OMINOKHU, IPOSBIISETC S OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHHH, HABBIKOB MO HEK

0 75 JIETBOPUT OTOPLIM AUCHUIUIMHAPH bIM KOMIIETEHIUAM, CTYAC€HT UCIBITHIBACT 3HAUYNUTCIIBHBIC 3aTPYAHCHUS IIPU ONIEPUP OBAHU

ot 41

CJIbHO» W 3HAHUSMH M YMEHUSIMHU TIPH UX TIEPECHOCE HA HOBBIC CHTYAI[HH.
«HE 3a4T
CHO» / «HY CTy/ICHTa He COPMHUPOBAHBI JUCIUILIMHAPHBIC KOMIICTCHIIUH, POSIBIISICTCS HEAO CTATOYHOCTh 3HAHHH,

10 60 CYAOBICT yMmeHuii, HABBIKOB.

BOPHUTEIb
HO»

«He 3a4

TEHO» / «

or0 1 JlucuumirHapHbIe KOMIIETEHINH He cpopMHpOBaHEL. IIposSBIsSETCS MOIHOE MITH MPAaKTUIECKH TTOJTHOE OTCYTCTBUE

040

HEYIOBJIE
TBOPUTEI
BHO»

3HAHUH, YMEHU, HaBBIKOB.

Cymma 6ainsioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIAM y4eOHOW JESATENbHOCTH B paMKax

JAUCHUIIIIMHBIL, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHUU C Ta6J'IHI.IeI>i.

Cymma basios OLueHka 1o IpoMexy
. XapakTepucTHKa KayecTBa CHOPMUPOBAHHOCTH KOMITETEHIINH
10 JUCLUILINHE TOYHOU aTTeCTallun
CTyaeHT 1eMOHCTPHUPYET CHOPMHPOBAHHOCT JUCIUILUTHHAPHBIX KOMIIETECHINH, 00
Hapy’>KHBaeT BCECTOPOHHEE, CHCTEMAaTHUECKOe U [Iy0oKoe 3HaHUe yueGHOro Marep
o1 91 10 100 «3a4TeHO» / Haja, yCBOMII OSHOBHylo J'II/ITSpaTypy U 3HAKOM C JIONIOJIHUTEJIbHOU JIUTEpaTypol, pe
«OTJIIMYHOY KOMEH/IOBaHHOI IIPOTpaMMOH, yMeeT CBOOOIHO BHINOIHATH IPAKTHUECKUE 3a1aHN,
MPeLyCMOTPEHHbIE MPOrPaMMOii, CBOOOIHO ONEPHPYET MPUOOPETEHHBIMU 3HAHUSM
Y, YMEHUSIMU, IPUMEHSAET UX B CUTYaLUsIX MOBBIIIEHHOH CI0KHOCTH.
CTyaeHT 1eMOHCTPHPYET c(HOPMUPOBAHHOCT JUCIUILTMHAPHBIX KOMIIETEHIUH: OC
ot 76 10 90 «3a4TeHO» / HOBHBIC 3HAHUSA, YMEHUSA OCBOCHBI, HO JOIYCKAIOTCS HE3HAYUTEIbHBIC omvn61<1/1, HET
«XOpOLIO» OYHOCTH, 3aTPYIHEHHUS IIPY aHATUTUYECKUX ONEpalUAX, IEPEHOCE 3HAHUN U YMEHH
i Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUH.
CTyzaeHT 1eMOHCTpUpyeT chOPMUPOBAHHOCTD AUCUUILIMHAPHBIX KOMITETEHIIUIL: B X
«3a4TeHO» / 0J1e KOHTPOJIEHBIX MEPOIIPUSTHH JOITyCKAIOTCS 3HAYUTENBHBIE OIIHOKH, IPOSIBIISIETC
ot 61 mo 75 «YJIOBJIETBOPUTENILH 51 OTCYTCTBHE OTJEJIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPBIM JAUCLUIUIMHAPH
o» bIM KOMIIETEHIUAM, CTYAE€HT HUCIBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHHS NIPU ONIEPUP
OBAaHMHU 3HAHUAMU M YMEHUSAMM NPU UX TIEPEHOCE HA HOBBIE CUTYALIUH.
«HE 3a4TeHO» /
o141 10 60 P — VY cTynenTa He C(’poIiMI/IpOBa}iLI JUCLUILIMHAPHBIE KOMIIETEHIUH, IIPOSBIIAETCS HENO
CTAaTOYHOCTh 3HAHUH, YMEHHUH, HABBIKOB.
HO»
«HE 3a4TeHO» /
o1 0 10 40 P —— JlucuuninuHapHele KOMIIETEHIMM HE cdjopMHpmzaHLL IIposBiseTca nomnHoe wiu
Hon MPAKTUYECKH ITOJTHOE OTCYTCTBHE 3HAHWM, YMEHUH, HABLIKOB.

S IlpumepHBIe OLIECHOYHBIE CPEeACTBA

5.1 BOl'lpOCLl mo TeMaM/pa3L[e.11aM AUCHUIIJIHHBI AJIS1 IPOBEACHUS KOJJIOKBUYMa

[TpuMepHBIE BONIPOCHI JUIsl TPOBEICHUS KOJIJIOKBUYMA:
Tema 1. Beeoenue. Knemka — snemenmapnasn eOUHuUUa Hcueozo.



1. Uctopust UTOIOTHH.
2. MeToasl IUTOJIOTUH.
3. Crpyxrypa AHK, PHK, AT® u Genka.
4. MexXKIeTOYHbIE KOHTAKThI U UX TUIBI Y MHOTOKJIETOYHBIX OPTraHU3MOB.
5. CneuuanbHble OpPraHOWIBl KIETKU: MHUOQUOPUIUIBI, PECHUYKHM U IKTYTUKH, HX
(GYHKIIMOHUPOBAHHE.
6. HauGonee pacripocTpaHeHHbIE XPOMOCOMHBIE TTATOJIOTUH YETIOBEKA.
7. OcobeHHOCTH (POTOCHHTE3a Y PACTCHHIA.
8. buocunres Genka.
9. Cuntes ATO.
10. AnonTo3 - 3anporpaMMHpoOBaHHasi THOENb KIETOK.
Tema 2. Xumuueckan opeanu3zayus Kiemku.
1. Xumuueckuii coctaB KIeTKU. [IponieHTHOE cofepkaHre BEMIECTB B IIUTOIIA3ME.
2. Heopranuueckue BEeUIECTBA U UX POJIb B JKU3HEACATEIBLHOCTU KIETKH.
3. benku nurorasmel. X pods.
4. YrneBozsl KJIIETKH, UX 3HAYECHHUE.
5. JIunuae! ¥ TUIIOUILI B KIIETKE.
6. Oprannueckue Bemiectsa. JIHK u PHK.
7. @epMeHTBI, UX POJIb AJsl MeTaboIM3Ma KIETKH.
Tema 3. Aopo.
. OTnnuue sapa yKapuoTUYECKUX KJIETOK OT HYKJIEOUAa MPOKapUoT.
. KomnionenTs! sigpa.
. OyHKUHH sgApA.
. CTpoeHnue siepHoi 000JI0UKH.
. AHK u PHK knerouHoro siapa.
. SInepHblit COK U ero QyHKIUS.
. SInepHO-TUIa3MEHHbBIE OTHOIICHUS B KIIETKE.
. CymectBoBaHue KieTku 0e3 simpa. OTBeT 000CHYHTE.
9. I'pynmel XpoMOCOM IO PACIOJIOKEHHUIO LIEHTPOMEPHI.
10. Xpomocomsl B uHTEp(haze MUTO3A.
Tema 4. Ilumonnasma u ee cmpykmypHsle KOMHOHEHMbL.
1. Ilpoyeccuol, npomexarowjue 6 cuanoniasme.
2. bapvepHas yHKyus niasmamudeckol MemMopanbi.
3. Pocm u 06HO61eHUe niazmMamuyeckol MemopaHbl.
4.0peanoudsl K1emxu, Komopwvle OMHOCAMCI K 8AKYONAPHO-MPAHCNOPMHOLL cucmeme.
5. Bewjecmesa, nonadatowue 6 annapam I onv0oxcu.
6. @ynxyuu annapama I onvooicu.
7. I[lepsuunvie u 6mopuyHvle TU30COMDYL.
8. Inadkuui pemuKkyiym 6 Kiemkax neueHu.
9. Ilpoyeccwi, ceazannviti ¢ cunmezom ATD.
10. Kpucmui.
Tema 5. Knemounasn oughgpepenyupoexa.
1. OcHOBHBIE MOP(OTEHETHUECKHE TTPOIIECCHI.
2. Knemounwiii yuxa.
3. Huxnumnw.
4. Knemounwiti mun.
5. Cmeonosvie knemku.
6. Ocrosmble smansl OuG@epenyuanrbHoll IKCNPeccul 2eHo8.
7. ¥Yposnu ouppepenyuposiu.
8. Hughghepenyuposka mezoodepmoi.
Tema 6. /lenenue knemxu.
1. ®a3pl KJIIETOUYHOTO LMKIA (AETECHUS KIETKH).
2. Tunel nejeHus KIETOK.
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3. OTnuyme aMuTO3a U YHIOMHUTO3a OT HOPMAJIHLHOTO MUTO3a, U JIJISl KAKUX OPraHU3MOB OH
XapaKTepeH.

4. buonorudeckoe 3Ha4YCHHE MUTO3A.

5. Muros.

6. C ueM cBsi3aHO Ha3BaHHE Tenodassl - "mpodaza Ha06opoT".

7. HaGop XxpoMocoM B pe3ysIbTaTe MUTO3A.

8. Meiio3.

9. HaGop xpoMocoMm B pe3yJibTaTe Meio3a.

10. [ToHsiTHE KOHBIOTALIUS U KPOCCUHTOBEP XPOMOCOM.

Kpamkue memoouueckue ykazanus

KonnokBuyM — oaHa u3 popm olieHKH 3HAHUI CTy/eHTa. B xo/1e KOJIJIOKBUYyMa CTyIeHTaM
NpeJUIaraeTcsi OTBETUTh HA PSAJ BOIMPOCOB, MO3BOJIAIONINX TPOBEPUTH 3HAHUS, MOJYYCHHBIE BO
BpeMs JIEKUMH M CaMOCTOSITENBbHOM pPaboThl cTyAeHTOB. KoHTponb ocymiecTBisercs B Qopme
YCTHOU Oecepl mpenoaaBaTenb — CTYACHT. [ MOArOTOBKU K KOJUIOKBUYMY CTYACHTY BBIIAOTCS
BOIIPOCHI TIO TeMam/pa3lenaM IUCIHILIMHBI. YUYaCTHHKH 3aHSATHS BBICKAa3bIBAIOT COOCTBEHHBIC
MBICITH, JIEMOHCTPUPYS ypOBEHb 3HAaHMII B paMKax MpoiiieHHOro Marepuana. Ha
KOJUTOKBUYMECTYICHTAM 3alpeIIaeTcs MOJIb30BaThCsl BCIIOMOTaTeIbHBIMHI MaTepHalaMu.

IlIxana oyenku
Ob
o a

e n
Omnucanne
H I

K B
a *
CryzeHT 1eMOHCTpHpYeT c(hOPMUPOBAHHOCTh KOMIICTEHIIUH, 0OHAPYKHBAET BCECTOPOHHEE, CHUCTEM aTHIECKOe U IITyOOKOe IIOH
5 5 Mmanne y4eOHOTo MaTepuana, HOJHOCTHIO C(OPMHUPOBAHB! YMEHHS M Ha BHIKH MPH BHIIOIHEHUH J1IA00OPaTOpHOIT paboThI, ohopM
JIEHUHM Pe3yNbTaTOB U 3alIUTe O0TYeTa 1o J1ab opaTopHOi pabote. Bee 3amanus ocBOCHBI.

CryzaeHT 1eMOHCTpHUpPYeT cHOPMUPOBAHHOCTH KOMITETEHIINI Ha CPEJHEM yPOBHE: OCHOBHBIC 3HAHU 51 OCBOCHBI, yMEHUS U HABBI

4 4 ¥ TIPH BBITOTHEHUH n1abopaTopHOi paboThl, 0GOPMIICHUH PE3YJIBTATOB U 3AIUTE OTYETA M0 JIabopaTopHOU padoTe chopMUpPOB
aHbl. Bee 3a1annst OCBOCHBI, HO JIOMYCKAKOT CSl HE3HAYUTENBHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHCHUS NP aHAJMTHYCCKUX Orepa
LUSIX.

CryzmeHT 1eMOHCTpHpPYET c(OPMUPOBAHHOCTH KOMIICTEHIIMH Ha 0230BOM YpOBHE: B X0O/i¢ KOHTPOJIb HBIX MEPOIPHUATHH JOITyCKa
I0TCSl 3HAUUTENbHbIE OMUOKH, CTYJEHT UCIIBITHIBACT 3HAUUTEIIBHBIC 33T PYAHEHUS IIPH NEPEHOCE 3HAHUI HA HOBBIE

3 3 mpakTHYeCKHe CUTyalluH. Y MEHHs ¥ HaBBIKH ITPYU BBIIIO JIHEHUH JIAOOPaTOpHOi paboThl, 0pOopMIICHHH Pe3yJIbTaTOB U 3aLIUTE OT
yera 10 J1abopaTopHOH pad oTe chopMHUPOBAHEI HEMIOIHO, B OTYETE OTCYTCTBYET CTPYKTYpa, HEKOPPEKTHO C(HOPMYIIHPOBAHEI B
BIBOJIBL.

CTyzmeHT 1eMOHCTpHpPYET c(HOPMUPOBAHHOCTH KOMIIETEHIIUH Ha YPOBHE HIDKE 0a30BOT0, MPOSBIISETCS HEJOCTATOYHOCTh
3HaHUH, YMEHUI U HaBBIKOB

1 [posiBsieTcs MONHOE WM MIPAKTHIECKH IOJHOE OTCYTCTBHE 3HAHMH, YMEHHI 1 HABBIKOB
0

*KonnyectBo 6aiiioB 3a 1 koymokBuyM. Beero 6 KoJokBuyMoOB

5.2 onpoc

Cnmcok BOTIPOCOB:
Tema 1. Beeoenue. Knemka — snemenmapnasn eOUHuUa Hcueozo.

IIpeamer nuTOIOTHUH.

HcTopust pa3BUTHS LIUTOJIOTHH.

MeTtoapl nccine10BaHUs KIETKH.

Kiterounas teopusi.

CoBpeMEHHBIE MOT0XKEHUS KIETOYHON TEOPHH.

OCHOBHBIE THIIbI KJIETOK U MX KIaCCU(DUKAIIHSL.

OO0m1re 9epThl CTPOCHUS KIIETOK.

ITpokapuotsl. XapakTepucTHKa IPOKAPUOTHYECKUX OPTaHU3MOB.
OyKapuoThl. XapaKTEpPUCTUKA YKapUOTHUECKON KIETKH.
CrpoeHune pacTUTENbHON KIETKHU.

CxoncTBa ¥ OTIIMYUS B CTPOCHHUH KJIETOK 3YKapHOT U MPOKAPHOT.
OTnuuuTenbHblE 0COOEHHOCTH CTPOEHUS PACTUTEIBbHON U AKUBOTHOM KIIETOK.
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13. TloBepXHOCTHBII annapar 3yKapuOTHUYECKUX KIETOK U €r0 CTPOEHHUE.
14. I'mukokamukc, ero CTpoeHHe U (PYHKIIUH.
Tema 2. Xumuueckan opeanu3zayus Kiemku.

XHUMHUYECKUN COCTAB KIIETOK.

MexaHU3MBbl TPAHCIIOPTA BEILECTB Yepe3 IUIa3MOJIEMMY.

CtpoeHue 6MOJIOTHYECKUX MEMOpaH U UX (QyHKIIHH.

MeXKIIeTOUHbIE KOHTAKTHI

CTpoeHue KIETOUHBIX 000JI04€K SYKAPHOT, TPOKAPHOT.

HememOpanusie opraneiisl. CTpoeHue QpyHKIUH.
Tema 3. Aopo.

AN e i

Snepnas 00oy0uKa, CTpOCHHE, (PYHKIINH.

OO6mas xapakrepuctika uaTepdasnoro sapa. DyHKuH sapa.

3. OcobGeHHOCTH CTPOCHUS B (PYHKITUU XpOMaTHHA U UHTEP(PA3HBIX XPOMOCOM.
Tema 4. Ilumonnazma u ee cmpyKkmypHovle KOMROHEHNb.

N —

[uromna3ma, coctaB, GyHKIIUU.

[Tna3zmanemma, OCOOCHHOCTH CTPOCHUS, (PYHKITUH.
3. OuOpWUISIPHBIE CTPYKTYPHI IIUTOILIA3MBI.

Tema 5. Knemounasn oughgpepenyupoexa.

N —

Perynsiius KJI€TOYHOTO ITUKIIA.

Juddepennmponka kinetok. @akropsl u perymsuus auddepeHnnpoBKy.

CtBomnoBas kietka u quddepoH.

ArnonTo3 1 HeKpo3 Ki1eToK. CpaBHUTENbHAS XapaKTEPUCTHKA.

OnyxoneBas TpanchopManus KIeToK. XapakTepHbIe PU3HAKK OMTyXO0JIEBON KIETKH.
Tema 6. /lenenue knemxku.

AR S

1. Bocnpous3BoaCTBO KIIETOK.
2. JXu3HeHHBIN MK KIESTKH.
3. MexaHu3MBbl KJIETOUYHOTO JEICHHS. AMUTO3.
4. Mwuto3. MUTOTHYECKHMI UK. XapakTepucTuka (a3 Muros3a. buomorndyeckoe 3HaueHHE
MUTO3a.
5. Iomunnounus, MOJIUTECHUS.
6. LlutoknHe3, 0COOEHHOCTH €ro NMPOTEKAHUS B KJIETKAaX PaCTEHUH U dKUBOTHBIX
7. Meiio3, da3sl Melio3a.
8. buonoruueckoe 3HaueHue Meio3a. Pa3nuuus Mexxy MUTO30M U MEHO30M.
Kpamkue memoouueckue ykazanus
Bonpockl 1o3BOJAIOT MPOBEpUTH CHOPMUPOBAHHOCTh KOMIIETEHIMM Yy CTyJeHTa [0
quctumuinHe. CTyIeHT MOXKET OTBETUTh Ha BONPOC YCTHO, WJIM HUCBMEHHO (IO PEIICHUIO
npenojasatens). [Ipu moucke oTBETOB Ha BONPOCH! PEKOMEHA0BaHA OCHOBHAS U JIOTIOJHUTEIIbHAS
auTepaTypa(CrucoK JUTEepaTyphl MpeJICTaBlIeH B paboueil mporpaMme TUCIMITIHHBI).

HlIxana oyenku
Ob
Ioa

en
N Onucanne

K B

a *
CTyzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha HTOTOBOM ypOBHE, 0OHAPY>KHBAeT BCECT OPOHHEE, CHCTEMAaTHUIE
CKOe 1 ITy0oKoe 3HaHNe y4eOHOro MaTepuaa, yCBOMI OCHOBHYIO INTEPATypy U 3HAKOM C IOIIOIHUTEIBHOH IUTEPaTypOt, peKo
MEHI0BAaHHOH MPOTpaMMOi, yMeeT CBOOOAHO BBINOIHATH TEOPETHUECKUE U MIPAKTUUECKHE 3aaHHs, TPeTyCMOTPEHHbIE TPOTpa
MMOI4, CBOOO/IHO ONEpUPYET NPHUOO PETEHHBIMH 3HAHUSIMH.
CryzeHT IeMOHCTpHpPYeT c(OPMUPOBAHHOCTh KOMIICTEHIIMH HA CPEIIHEM YPOBHE: OCHOBHBIE 3HAHHS OCB OCHBI, HO JJOITYCKAIOTC

4 ° 51 He3HAUUTENbHBIEC OMNOKN, HETOYHOCTH, 3aTPYAHCHUS IPU aHATUTHIECKHUX OINepanisX, IepeHoce 3HAHUH U Ha HOBEIE,
HECTaHAApTHBIC CUTYAIUN.



CryzmeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMIICTEHIIMH Ha 0A30BOM YPOBHE: B X0O/i¢ KOHTPOJIBHBIX MEPOIIPUATHI IOITycKa
3 4r10oTCsI 3HAYUTEIBHBIC OIMHMOKH, IPOSIBISIETCS OTCYTCTBUE OTSIBHBIX 3HAHUH 10 HEKOTOPHIM KOMIETEHIIUSAM, CTYJCHT UCITBITHIBA
€T 3HaYUTEIbHBIE 3aTPYAHEHNUS [IPU OTIEPUPOBAHUH 3HAH MMM IPH UX [IEPEHOCE HA HOBBIE CHTYalUH.

3, CTyaeHT neMOHCTpHpYeT ChOpMHUPOBAHHOCTh KOMIIETEHIIN HA yPOBHE HIKE 6a30BOT0, MPOSIBISIETCSA HE JOCTATOYHOCTh 3HAHU
5 i
1 OIlposBmusiercs MOJHOE WIK NPAKTUYECKHU TTOJIHOE OTCYTCTBUE 3HAHUH.

* KpI/ITepI/II/I OLCHKH YCTHBIX OTBETOB IIO OT,[[GJIBHOI}'I TEMC NJUCHUIIIIMHBI (I/I3 HHUX OTBOJHUTCA
no 5 OamIoB Ha ONPOC MO MaTepuainy JeKIHH W mo 3 Oamia mo marepuaily HpaKTHYeCKOro

3aHATHsA). Beero 6 Tem

2

5.3 Illpumepsbl TECTOBBIX 3a1aHUH

Tema 1. BBenenue. Kiierka — 3j1eMeHTapHasi eIMHMLA KUBOTO.
1. K 1BymeMOpaHHBIM OpraHou1aM KJIETKH OTHOCSTCS.
1) annapat ['oabaxu U XJI0POIIAaCThI

2) puOOCOMBI ¥ IICHTPHONIH

3) MUTOXOHIPHUH ¥ TUTACTHIBI

4) MM30COMBI M HJOIIA3MaTHIECKas! CETh

2. OCHOBOTIONIOKHUKAMH KJIETOYHOH TEOPUH SBISAIOTCS.
1) bap

2) llIBann

3) Bupxos

4) llneiinen

3. OOmIM IPU3HAKOM PACTUTEIBHON M )KUBOTHOM KIJICTKH SBIISETCS:
1) rerepoTrpodHOCTH

2) HanU4rue MUTOXOHAPHUI

3) Hanu4Me XJIOPOILIACTOB

4) HanM4Ke KJICTOYHON CTCHKH

4. DyKapuoTHI:

1) ciocoOHBI K XeMOCHHTE3Y

2) UMEIOT JIM30COMBI

3) UMeEIOT AAPO

4) HE IMEIOT MHOTHX OPTaHOUIOB

5. B kneTkax npokapuoT UMEIOTCS:

1) simpa

2) pubOCOMBI

3) MUTOXOHIpUU

4) Bce nepeyrcIeHHbIe OPraHOUIbI

6. CTpykTypa Oenka reMorjio0nHa:

1) mepBuUHas

2) BTOpHYHAs

3) TpermuHas

4) ueTBepTHUUHAS

7. JleifikonnacTsl — 3TO OPraHOUAbI, B KOTOPBIX:

1) HaxOATCA MUTMEHTHI KEATOr0 U KPacHOTO I[BETa
2) HaKaIJIUBaETCs Kpaxmall

3) IpOHUCXOAUT (POTOCHUHTE3

4) HaXOAATCS MUT'MEHTHI 3€JIEHOTO I[BeTa

8. XpoMomacTsl — OpraHou/Ibl, B KOTOPBIX:

1) mpOMCXOANT CHHTE3 YTIIEBOJOB

2) HaKaIUIUBaeTCA Kpaxma

3) HaxXOATCA MUTMEHTHI KPACHOTO U JKEJITOTO I[BETA
4) mpoucxoauT GOTOCUHTE3

9. KiteTouHoe JBIMKCHUE 00CCIICUHBACTCS:

1) mma3MaTH4yeckoit MeMOpaHoi

2) IUTOCKETIETOM

3) MUTOXOHIPHSIMH

4) pubocomamu

10. DHomIa3MaTuUecKas CeTh 00eCIIeunBacT:

1) cuHTE3 ¥ TPAaHCHIOPT OPraHMYECKUX BEIIECTB

2) bopMHupOBaHUE JTHU30COM

3) BbIBeZICHHE MTPOJYKTOB OMOCHUHTE3a U3 KICTKH

4) HaKOIJICHHE Kpaxmall



Tema 2. XumMuveckasi OpraHu3aius KJIETKH.

11. Bopma, urparomasi OONBIIYIO POJIb B MOCTYIUICHHH BEIICCTB B KICTKY M yNAJIICHAH M3 Hee OTPaOOTaHHBIX
MPOIYKTOB, BEITOTHSET (PyHKIUIO:

1) pacTBOpHTENSA

2) CTPOUTETBHYIO

3) KaTaTUTHYECKYIO

4) 3aIUTHYIO

12. ’)KuBble opraHu3Mbl HY>KJAIOTCS B a30T€, TaK KaK OH CIYXKHT:

1) rIaBHBIM COCTaBHBIM KOMITOHEHTOM OCITKOB U HYKJICHHOBBIX KUCIIOT

2) OCHOBHBIM HCTOYHHUKOM SHEPTUH

3) rIaBHBIM CTPYKTYPHBIM KOMITOHEHTOM JKHPOB U YTIIEBOJIOB

4) OCHOBHBIM IIEPEHOCYNKOM KHCIOpOJIa

13. Boma yyacTByeT B TEIUIOPETYJISALUH Oaroaapsi:

1) monmspHOCTH MOJIEKYT

2) HU3KOW TEIIOEMKOCTH

3) BBICOKOH TETNIOEMKOCTH

4) HeOONBIIINM pa3MepaM MOJICKYT

14. Kakyro (pyHKIHIO BBITOIHSIOT OCIIKH, YCKOPSIOIINE XUMHICCKUE PEAKIHX B KIIETKE:

1) ropMOHaITBHYTO

2) CHTHAIIBHYIO

3) pepmeHTAaTHBHYIO

4) nH(OPMAIIIOHHYIO

15. KieruaTka ¥ IIMKOT€H OTHOCATCS K:

1) 6enkam

2) MOHOCaxapuaam

3) nununam

4) monmcaxapugam

16.Xopomo pacTBopsieTcsi(-I0TCs) B BOAE:

1) >KupHBIE KUCTIOTHI

2) MeTasuIBI

3) dochomunuast

4) MOHOCaxapHIbl

17. BxonsaT B cocTaB (pepMEHTOB U BIHSAIOT HA OOMCH BELICCTR!

1) ropMOHBI

2) )KHPBI

3) BUTAMHHBI

4) yrneBoasl

18. Monexynst PHK, B otmnune ot JJHK, conep:xaT a30TuCTOE OCHOBAaHUE:

1) anenuH

2) ryaHuH

3) ypauun

4) uuTO3UH

19. B cocraB monekyisl JIHK He BXoauT:

1) uTo3uH

2) pochopnas kucioTa

3) pubo3a

4) TUMUH

20. CTpyKTypy, HAIIOMUHAIOUIYIO 10 (hOpPME JIHCT KICBEPa, UMEET MOJICKYJIa:

1) remoryiobnHa

2) TPHK

3) xiopodwminia

4) uPHK

Tema 3. SAnpo.

21. SIApBIIKO — 3TO Y4aCTOK XPOMOCOMBI, T/Ie 00pasyercs:

1) uPHK

2) pPHK

3) JHK

4) AT®

22. SInpo - 3T0:

1) tBymMeMOpaHHas CTPYKTypa

2) ogHOMEMOpaHHAs CTPYKTypa

3) HemeMOpaHHas CTPyKTypa

4) TpexmMeMOpaHHasi CTPYKTypa

23. XpOMOCOMBI — 3TO:

1) cTpyKTYpBI, COCTOSAIINE U3 Oelka

2) cTtpykTypsl, coctosiue u3 JJHK

3) cTpykTypsl, coctosimue u3 PHK



4) cTpyKTYpHI, cocTosmue u3 6enka u JJHK

24. Poyp sApBINIKa 3aKIF0YaeTCst B JOPMUPOBAHHU:
1) xpomocom

2) mu30coM

3) pubocom

4) MUTOXOHIpUI

25. OCHOBHOE OTAMYHE MPOKAPUOT OT FYKAPUOT 3aKIFOYAETCS B TOM, UYTO:
1) y mpokapuoT HeT 0(OPMIICHHOTO saApa

2) y npokapuot Het JJHK

3) y npokapuot Het PHK

4) IpOKaprOTH HE IMEIOT KIETOYHOTO CTPOCHHS
26. BeniecTBo, KOTOPOE SIBJISIETCS 3aMIaCHBIM B KJIETKAX KUBOTHBIX:
1) memmrono3a

2) TIoKo3a

3) rIMKOreH

4) Genok

27. K aykapuoTaM HE OTHOCHTCS:

1) uadysopus Tydenbka

2) manouka Koxa

3) aBIJICHA 3eyeHast

4) genoBek

28. K aykapuoraM OTHOCHUTC:

1) Bupyc CIIH/Ja

2) KHILIEYHAS MaI0vYKa

3) nus3eHTepuiinas ameba

4) XOJepHbIil BUOPHUOH

29. [TanoukoBugHAs GopMa OaKTEpHi Ha3BIBACTCS:
1) Ganmmta

2) KOKK

3) cimpuina

4) BubpuoH

30. ¥V Gakrepuii, Kak U y Tpu0OOB, HET:

1) K1eTOYHOM 000IOUKH

2) XpoMocoM

3) mmactug

4) pubocom.

Tema 4. IluTonjiasMa u ee CTPyKTYpPHbI¢ KOMIIOHECHTBI.
31. uromna3ma:

1) BogHBIH pacTBOp MUHEPATILHBIX M OPTaHUYECKUX BEIIECTB KIETKHU 0e3 siapa
2) pacTBOp OPraHUYECKUX COCTHMHEHUIM

3) BHyTpEHHEE COACPKUMOE siapa

4) BHEIIHEE COACPKUMOE sIpa

32. PubocoMHI B KIIeTKaX 00ECIICYNBAIOT CHHTES:
1) umuoB

2) GenkoB

3) HyKJICHHOBBIX KHCJIOT

4) xupoB

33. OcuHoBHas ¢yunkuus I11C:

1) paspylieHue BpeaHbIX U1 KJIETKH OTXOA0B

2) XpaHEHHE 3a11acoB IUTATENbHBIX BEIIECTB

3) monmy4eHne OpraHNIECKHUX BEIIECTB

4) XxpaHeHHE BUTAMHUHOB

34. OcHoBHas pynkius II1IC:

1) mepemenieHre OPraHUIECKHUX BEIIECTB

2) pa3pylIeHHE BPEAHBIX I KJIETKH OTXOA0B

3) xpaHeHHe 3a1acoB NUTATENbHBIX BEIIECTB

4) nonmy4yeHue OpraHuyecKux BEILECTB

35. MUTOXOHIPUU MOXKHO Pa3IisiieTh:

1) naxke HEBOOPYKCHHBIM TJIa30M

2) TOIBKO C IOMOIIBIO 3JEKTPOHHOTO MUKPOCKOTIA
3) ¢ moMoIIBIO0 TFOOOT0 MUKPOCKOTIA

4) HeNb3s Pas3rIAaeTh

36. Cxnanka BHYTpEeHHEH MeMOpaHbl MUTOXOH/IPUH Ha3bIBACTCS:
1) rpana

2) kpucra

3) miazmaieMma

4) yxo



37. Ha mem6Opanax mepoxosaroi II1C unet cuutes:

1) HyKJIEMHOBBIX KUCJIOT

2) yTi1eBoIoB

3) 6enkoB

4) xupoB

38. HemeMOpaHHBIM KOMIIOHEHTOM HEPBHOH KJIETKH SBIIACTCS:

1) pubocoma

2) MUTOXOHIPUS

3) sHJOIUIa3MaTHYECKas! CETh

4) spo

39. CuHTe3 pa3IMYHBIX BEMIECTB U MEPEHOC UX IO KIETKE 00ECIIeYHBacT:

1) uro307H

2) pubocomsl

3) 2IIC

4) KryTUK

40. BonbIyto 4acTh LUTO30JIs NPEACTABISET:

1) aMUHOKHUCIIOTBI

2) Boga

3) yriieBoibI ¥ OeNKH

4) BUTAaNMHBI

Tema S. Kiterounas nuddepeHuuposka.

41. Mpuznaxu andhepeHITIPOBKU KICTOK 3apPOABIIIA HOSBIISIOTCS B IEPHOL

1) racTpynsuu

2) npoGiieHust

3) opraHoreHesa

4) pocra

42. B oHTOTEHE3€ MOCTIMOPHOHATIBHEIN TIEPHOJ] — 3TO

1) Bech epHOA Pa3BUTHS OpraHU3Ma

2) nepuon qudhepeHIUPOBKA

3) mepuoJ OT BBIXOJIa U3 SHIIA MIIH POXKACHHUS IO CMEPTH

4) nepuop pocta u AU HEePeHITUPOBKH KIETOK

43. IIpouecc, npuBOAIINI K 00pa3oBaHUIO O1aCTyJIbI -

1) ractpynsius

2) npoGiieHue

3) opraHorenes

4) nuddepeHmpoBka

44. CpeaHuil 3apobIIIEBbII JTUCTOK, PACIIONOKEHHBIM MEXY HAPYKHBIM U BHYTPEHHUM

1) sxTomepma

2) sHTONIEpMA

3) me3onepma

4) bmacromepma

45. OcoOEeHHOCTH, XapaKTEPHBIC 151 IPOOICHHS:

1) HakamIMBaeTCs KIETOYHBIH MaTepHal IS JalbHEHIIIero pa3BUTHS

2) obpazyromuecs KIETKH ¢ KKIBIM JAeTeHHEM YMEHBIIAIOTCS B pa3Mepax

3) mporiecc 3aBeprraeTcss 00pa3oBaHUEM MHOTOKJIETOYHOTO 3apO/bIIIa-0IacTyIIbl

4) 3apoJBIII HA 3TOM CTaHH COCTOUT M3 3aPO/BIIICBBIX JINCTKOB

5) mporecc 3aBepaeTcsi 00pa30BaHUEM TacTPyJIbl

6) KJIETKU 3apOo/blllia He ACNATCS U HE PacTyT

46. KileToYHbIM LUKJIOM Ha3bIBA€TCS MEPUOJ OT:

1) cunreza JJHK mo cunTeza PHK

2) IPECUHTETUIECKOH CTaIH JI0 TOCTCHHTETHIECKON

3) BO3HHKHOBEHUS KJIETKH B PE3yJIbTaTe JCJICHHS JI0 €€ ACTCHHS

4) CHHTETHYECKON CTANH JI0 MPECUHTETUIECKON CTalul

47. Poct m pa3BUTHE KIETKH, BBHINOJHEHHE KICTKOH CBOMX (YHKIHHA B OpraHu3Me, yIBOCHHE XPOMOCOM
MPOUCXOJUT B IEPUOJ, Ha3bIBAEMBIH:

1) narepdazoit

2) meio3oM

3) MuTO30M

4) OBOTCHE30M

48. Tleprox naTEpda3sl, BO BpeMs koToporo npoucxoaut yasoenune JJHK knetkn:

1) npecunternueckuii (Gp)

2) cunrtetnueckui (S)
3) nocrcunTeTndeckuit (Go)

4) metadaza
49. Perukanus (peayInKaius), MPOUCXOISIIas B S-CTaquu HHTep(a3bl
1) cuHTe3 Oenka Ha pudocomax



2) cunre3 nPHK na JIHK

3) mpouecc camoynBoenust JJHK

4) cunre3 TPHK na JJTHK

50. B mocrcunTernyeckoM nepuojie (Gy) naTepdassl KIeTka

1) cunresupyet JJHK

2) criupanu3yeT XpOMOCOMEBI, PACTBOPSIET SIEPHYI0 MEMOpaHy

3) ynBauBaet neHTpuoiu, HakaruBaeT AT®, cunresupyer Oenku

4) yBenmumBaetcs B pa3mepax, oopasyer PHK n Gemku

Tema 6. [lesieHne KIeTKH.

51. TIpouecc neneHus KISTKH, HE CBS3aHHBIHN ¢ MPOXOKICHUEM (a3, COMPOBOXKIAIOIINICS MEPETHKKON siapa, 0e3
JIeJIeHUsI LUTOIUIA3MBI:

1) metios |

2) MUTO3

3) amuTO3

4) metios 11

52. IloaroroBuTenbHas CTaqus JEICHUS:

1) nuakuHe3

2) UHTEPKHUHE3

3) uMTOKMHE3

4) nuarepdasa

53. B ocHOBe 00pa30BaHMs IBYX XpPOMATHJI B OJTHOH XPOMOCOME JICIKHT IIPOIIECC:

1) cuHTE3a YrIIeBO0B

2) OKHCTICHUS OETKOB

3) ynsoenus JJHK

4) pacuierieHus JTUMHI0B

54. TlonoBble KJIETKH MICKOMHUTAIOMINX, B OTIIMYHE OT COMATUYECKUX, UMEIOT:

1) 3amac nUTaTeIbHBIX BEIIECTB

2) OOJIBIIIOE YUCIIO JTU30COM

3) A1po ¥ LUTOILIA3MY

4) TarIouIHBIA HabOp XPOMOCOM

55. CoxpaHeHHe MOYePHUMH KIETKaMH TUIUIOMJHOTO Habopa XpOMOCOM MAaTEpHHCKOH KIETKH 00ecIednBaeTCs
MPOLIECCOM:

1) omtogoTBOpEHUS

2) MuTO3a

3) cnopoobpazoBanus

4) meiio3a

56. Snpo coMaTuyeckod KIETKM JITYIIKH colepkuT 26 xpomocoM. Cxoibko Mmoisekyn HHK comepxxut
CTIePMAaTO30MU/T JIATYIIKH:

1)13

2) 26

3)39

4) 52

57. Ilpu MUTO3€ XpOMOCOMBI PACXOJATCS K OJIOCAM KIIETKH B:

1) anadaze

2) npodasze

3) meradaze

4) Tenodaze

58. Kakoii u3 nepedncieHHbIX MPoIecCcoB MPOUCXOIUT B Tenodaze MUTO3a:

1) obpazoBaHue BepeTeHa ACTCHU

2) ciupanu3anus XpoMOCOM

3) pacTBOpeHue saepHON 000T0UKH

4) oOpa3zoBaHue SAAepHON 000JI0UKH

59. Kakas ¢a3a geneHus KICTKH H300pakeHa Ha PUCYHKE:

1) mpodhaza

2) metadaza

3) anadaza

4) Tenodasa

60. Kakyto QyHKIIUIO BBITIONHSIOT XPOMOCOMBI:

1) XpaHAT HacIeACTBEHHYIO0 HHPOPMAIUIO

2) OCyUIECTBIISIFOT CUHTE3 OerKa

3) 00pa3yroT OCHOBY SAPBIIIIKA

OCYIIECTBIISIOT CHHTE3 JIUITHIIOB, YTIEBOIOB

Kpamxue memoouueckue ykazanusi

TectupoBaHue IPOBOAUTCA IPU 3aBEPIICHUM W3YyYECHMs] IPONMJIECHHOTO Marepuana I10
OTIIeNbHBIM pa3zzenaM TeM. CymMmapHas OIeHKa MO MPOMIEHHBIM T€CTaM MEPEBOIUTCS B Oalljibl C
COXpaHEHHEM IPOIIOPIHi, CONIACHO KPUTEPUSAM OLIEHKH (MaKCHUMaJbHBIM 0ajll 10 CyMMe TeCTOB—



22). Bpemst tectupoBanusi, 00b1dHO He MeHee 40 MuHYT. Pe3ynbrartel TECTHpPOBAaHUS MPOBEPSET
IPENo/IaBaTelb.

ILlxana oyenxu
Ouenka bamnsl Onrcanue
20-22 Bemomaneno 6onee 90 % 3ananmuii
16-20 Bemonnaeno ot 70 no 89 % 3amanuit
11-15 Bemoiaeno ot 50 no 69 % 3ananuit
5-10  Bemonneno ot 30 10 49% 3axanu
0-5 Boinonneno menee 30%

*CymmapHble Oabl
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