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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 pe3yJIBTaTaMI/I OCBOCHUA O6pa30BaTCJIBHOI>'I HpOFpaMMBI,
npejacTaBieH B Tabmure 1.

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

Kon n Pe3ynpraTer 00y4eHHs O TUCITUTIIHHE
Haszsanue OTTOTI Konn (bopMyITUpOBKa
BO, (opMmymHpOBKa HMHAKKATOpa Kon
COKpAIICHHOC KOMIIETCHIINH AOCTHHCHUS pesynb DopMyIHUpOBKa pe3yIbTaTa
KOMITCTCHIIUU
Tara
44.03.05
«IIeparoruueckoe
obpasoBanue (c
JIBYMSI
npodunsamMu
TIOATOTOBKH )»
(B-T102)

2 MecTto qucuunanubl (MoayJsi) B ctpykrype OITOII

B crpykrype yueOHOro IulaHa AMCUUIUIMHA OTHOCUTCS K TPEIMETHO-METOIUYECKOMY
Moaymo 1o npodunto "buonorus" bioka 1 J{ucuunianasl (MOLYIIN).

3. O0beM AUCHUNIMHBI (MOAYJISA)

O6veM nuCHMIUIMHBL (MOXIYNA) B 3a4ETHBIX €IMHHUIIAX C YyKa3aHHEM KOJMYECTBA
aKaJeMHUYECKHX 4YacoB, BBIJEJICHHBIX Ha KOHTaKTHYIO paboTy c oOydarommmucs (1O BHIAM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITENIbHYIO padoTy, IpUBeeH B TabnuLe 2.

Tabmuna 2 — O6mas TpyI0eMKOCTh UCIATLTTHBI

Tpyno-

OO6BeM KOHTAKTHOH paboTHI (Jac)
€MKOCTb

Cemectp
Dopma (0®0) Dopma




HasBanue o0yde- YacTts WJIA KypC Breaynu- CPC arTec-
OIIOII BO Hus VIl (3P0, AynuropHas TOpHAs Taluu

0300) 3.E.) Bcero

nek. | mpak. | ma6. | ITA | KCP

44.03.05
HCZ[arOrI/I‘{CCKOC
obpasosamme (¢ | g0 | Bi K 5 3 37 12 | 24 0 | 0 71 3
JIBYMSI
poQHIIMU
MTOJITOTOBKH)

4 CTpyKTYpa ¥ cofepKaHue JUCHHUIIMHBI (MOLYJI51)

4.1 CTpykrypa JMcuuIuIuHbl (Moayas) aiasa OPO

TemaTnueckuii miaH, OTpaXkarolUi cofepx aHue AUCHUIUIMHBI (IEpeYeHb Pa3AesioB U TEM),
CTPYKTYPUPOBAHHOE IO BUJAaM Y4YeOHBIX 3aHATUH C yKa3aHHEM UX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIAaHOM, MTpHUBEeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuumuiiHbl (MOIYs), BHIBI YUY€OHOW NEATEILHOCTH U (DOPMBI
TeKymero KoHTpos aiust OPO

Kon pe- Kon-Bo 4acoB, OTBeIcHHOE HA Dopma
Ne Ha3Banue Tembl 3yJbTaTa P
Jlex [Ipakr JIab CPC TEKYLIEro KOHTPOJIS
00yueHust
Brenenue. Kierka — PIIL, PIII cobeceoBaHuE,
1 | sneMeHTapHas eIUHULA PiZ[l ’ 2 4 0 12 ydactue B
JKHBOTO KOJUIOKBHYME.
cobecenoBaHue,
5 i(nuel\;:;ecxaﬂ OpraHu3anus Pﬂll;z[ Pllll, 5 4 0 2 yuactue 5
KOJUIOKBHYME.
cobeceioBaHueE,
3 | Aapo PIIII;I[PII[ L 2 4 0 13 ydacTtue B
KOJUIOKBUYME.
cobeceoBaHue,
4 IMuronnasma u ee PI1, P11, 2 4 0 12 yuacTie B
CTPYKTYpPHBIE KOMIIOHEHTBI Pa1 KOITOKBHyME
cobecenoBanue,
5 Knerounas PI1, P11, ’ 4 0 12 yuactue 5
nudpepeHITUpOBKa P11 KOJIOKBUYME.
cobeceoBaHueE,
6 | JemeHne KIeTKH PHII)’Z[PIIH’ 2 4 0 10 ydJacTue B
KOJUIOKBUYME.
HToro no Taéanune 12 24 0 71

4.2 Copaeprxxanue pa3iesoB M TeM TUCUMILINHBI (Moayas) aiass ODO

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

Copepxanune Ttembl: [lpenMer M 3agayv IUTOJOTHUH, MECTO IUTOJOTHH B CHUCTEME
OMONOrHYecKUX NUCHUIUIMH. KpaTkas uctopus pa3BuUTHUS, 3HAYCHHE METOJUYECKUX MOIXOIOB IS
nporpecca Hayku. CTaHOBJICHHE NPHUHIIMIIOB CBETOBOM MHUKpOCKOMHH. HakorieHune Hay4yHBIX
JaHHBIX W O0OOIIeHHE 3THX JaHHBIX B BHUJE CO3JaHHS KIETOYHOM TEOPUH B €€ HadyalbHOM
BapuaHre. JlajbHeillee pa3BUTUE KIETOYHOM TEOPHUH U €€ COBPEMEHHOE COCTOSHME. MeTosl
nurosiorud. CBeToBass MUKpocKomus. MuKpockonudeckas TexHuka. OOmme u crnerupuyeckne
METOJIbI OKpamuBaHus. [Ipiku3HeHHOEe N3yUYeHHEe KIETOK — 3JIeKTpOHHAas MUKpockonus. [IpunHnumn
paboTBl TPAHCMHUCCHOHHOTO JJICKTPOHHOTO MHKpPOCKOma. M3ydeHwne Cpe30B KIETOK, CKOJIOB
MOBEPXHOCTHU, U30JIMPOBAHHBIX CTPYKTYp M Mojekyn. CkaHUpyIolas 3JeKTPOHHAs MUKPOCKOIHS,
ee BO3MOXHOCTH. MeToasiaBTopaguorpaduu, KIETOYHBIX KYIbTYyp, Ju(depeHInaIbHOTo
HEeHTPpU(DYTHPOBAHUS, WMMYHOIIUTOXUMHH. [IpOKaprOTBI W JYKapHWOTHI, THIOTE3Bl 00 WUX
npoucxoxxaeHun. OO MaaH CTPOEHUS KJIETKH Ha CBETOBOM U 3JIEKTPOHHO-MUKPOCKOITUYECKOM
ypoBHe. ['oMOJIOTHSI B CTPOEHUU KJIETOK Pa3HbIX CUCTEMATHUECKUX TPYIIIL.

®opMBl W METOABI TPOBEICHUS 3aHATHA TO TEeMe, MNPUMEHsIEMbIe OOpa30BaTEIbHBIC



TEXHOJIOTMH: TPAJULIMOHHAS U aKTUBHAS JIEKIIUU C UCIOJIb30BAHUEM IPE3CHTALINH; TPAKTUUECKUE
3aHATHUS: KOJUIOKBUYM.

Bungel caMocTOSTENbHON MOATOTOBKM CTYACHTOB IO TeMe: paboTa C JUTepaTypoil,
MOATOTOBKA KOJUIOKBUYMY U 3a4€Ty.

Tema 2 Xumuueckas opeanuzayusi Kiemxu.

Conepxxanne Tembl: OCHOBHBIC TOHATHS O XHUMHUYECKOW OpraHU3allMM KIETOK; BOJA,
HEOpPraHMYECKWE M OPraHMYECKHWE HMOHBI, YIVIEBOJBI, JUMUABI, OCIKH, HYKICUHOBBIE KHUCIOTHI —
JHK, PHK u AT®. OcHoBHoi noctynar kinerounoit 6uonoruu (JJHK-PHK-6emok) u stamsl ero
peanu3anuu B kietke. Oomue npeacrasnenus o crpoernu mosekyn JJHK, PHK u 6enka. JIHK kax
HOCHUTEJb HacleqCcTBeHHOU nH(popmanmu. OCHOBHBIC MPUHIUIBI peruukanuu. [loHsTue o reHe u
renetnueckoM koxae. Tpu tuma monekyn PHK, ux poms B OmocunTeze Oenmka. OOmiast cxema
OonocuHTe3a Oenka. PepMEHTHI, UIX MHOT000pa3ue W poJib B Ipolleccax CHHTe3a B KieTkax. ATD
KaK OCHOBHON HOCHUTEJb SHEPTHH B KJIETKAX. .

@opMBI M METOIBl TPOBEACHUS 3aHATHH 10 TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTHH: JICKIMOHHbIC 3aHATHS: TPAAMIMOHHAS M AaKTHUBHAs JIEKIUH C WCIOJIb30BAaHUEM
NPE3CeHTAINN; TPAKTUYECKUE 3aHATHS: KOJJIOKBHYM.

Bunael camMocTosiTeNbHON MOATOTOBKM CTYAEHTOB IO TeMe: paboTa C JUTepaTypoil,
MOJITOTOBKA KOJNIOKBUYMY U 3a4eTy.

Tema 3 AHopo.

Conepxanne Tembl: Snpo wuHTep(da3HON KIETKM — MECTO XpaHEHHs T'€HETHYECKOH
uHpOpPMaLMK, ee yABOSHHS W HaJdaja peaju3anud. B3amMocBs3p siipa M mutoruiazMbl. OOmmas
MOpGOJOTHsl  si[pa Ha CBETOBOM M  3JEKTPOHHOMMKPOCKONIMYECKOM ypoBHE. (OCHOBHBIE
KOMIIOHEHTHI si/ipa: siiepHasi 000JI04YKa, SIAEPHBIN COK, XPOMATHH,AAPBIIIKO U SIIEPHBIH OCJIKOBBIHI
MaTpUKC. XpOMaTUH — OCHOBHOM (PYHKIIMOHAJbHBIA M CTPYKTYPHBI KOMIOHEHT HMHTEp(a3zHOTOo
anpa. XpoMaTHH AU(QY3HBIH U KOHACHCUPOBAHHBIN (IVIBIOKH, XPOMOHEMBI, XpPOMOMEpHI, 30Ha
IIPUCTEHOYHOTO XpoMaTuHa). Xumuueckas opranuzauus xpomaruHa: J[HK (yHukanbHble u
MOBTOPSIOLINECS IOCIEI0BATEIbHOCTH — 4YacThle M YMEPEHHbIE MOBTOpHI). benok (TMCTOHBI M
HeructoHoBble Oenku), PHK. CtpykrypHas opranuszaius XpoMaTuHa: HyKI€OCOMBI, HYKJICOMEPHI,
aJieMeHTapHass (pUOpH/UTa XpOMAaTHHA, YIAKOBKAa (UOPHILT C ITOMOIINBI0 HETHCTOHOBBIX OCIIKOB,
cynepcnupaan3alys XpoMaTHHOBBIX (uOpwiin. IlpocTpaHcTBeHHass OpHEHTAlMsl XpOMaTHHA
BHYTPH $/1pa, YIOPSAOYEHHOCTh PACIIONIOKEHHS, CBSI3b C AepHON 000m0oukoi. DyHKIMOHATIBHAS
aKTUBHOCTh XpOMaTMHa B CBA3M co creneHbio ynakoBku JIHK B Hem. DyxpomatuH u
reTepoXpoMaTHH  (KOHCTUTYTUBHBIM W (D aKylIbTaTUBHBINA). VI3MEHEHUs CTPYKTypHOH U
(YHKIMOHATIBPHON OpraHM3alMU XpOMAaTHHA MPHU TOATOTOBKE KIIETOK K JIEJICHUI0. XPOMOCOMBI.
Mopdomorust XxpoMocoM BO Bpemsi MUTO3a B mpodase, meradase, anadaze u temodaze. Dopma,
pasmepsl, KoiauuecTBO XpomocoM. Kapuotun. JIMMIOMAHBIA W TalIOWAHBIA HAOOp XPOMOCOM.
['omonoruunbie XpoMocoMbl. CTpOCHHE XPOMOCOM BO BpeMsi MeTadasbl: XpOMaTHaa, TUIIOTE3a 00
OJIHOHUTYATOW OpraHu3alliyd XpOMATHIbl, LEHTPOMEPA, KHHETOXOP, TEJIOMEPHBIE pPalOHBI.
@DyHKIMH yKa3aHHBIX pallOHOB XpomMocoM. CTpPYKTYpHBIM NEPEXOJA: XpOMOCOMa — XPOMAaTUH B
cBsa3u c (¢azamu kinerouyHoro nukia. OcobGenHoctu perumkanuu JJHK B cocraBe xpomaruHa.
Pemponykius xpomocom. llomumuionaus. @OyHKIMOHANbHAs aKTMBHOCTh MHUTOTHYECKHX U
uHTEepa3HBIX XpoMocoM. Snapeimko. Mopdonorust sapblika B CBSA3M €  (DYHKIHOHAILHOU
aKTUBHOCTBIO KieTku. Xumuueckuii cocraB: JIHK, pubocomusie PHK, Gemok. Vierpactpykrypa
(uOpuNApHBIE M TpaHYASPHBIA KOMIIOHEHT, (GUOPWUIAPHBIA LEHTP, KOHAEHCHUPOBAHHBIN
XpoMmatuH, Matpukc). OOpa3oBaHue SAPHINIKA HA XpoMOocoMax. PUOOCOMHBIE T€HBI, 0COOCHHOCTH
opranuzanuu u GpyHKIuoHupoBaHus. Jlokanu3anus puOOCOMHBIX T€HOB Ha XpomocoMax. [Ipouecc
TpaHCKpHUNUUU U co3peBanusi pudbocomuoit PHK. ®opmmpoBanue cyObeauHur; pubocoM U HX
BBIXOJ] B HUTOIUIa3My. V3MeHeHue spbllika BO BpeMs MHTO3a. AMIUTMGUKALUS SAPBIIKA B
co3peBaromux oouutax. HepubocomHble mpoayKThl siapa. TpaHcKpunuus HEpHOOCOMHBIX T'€HOB,
mopdonorust PHIIkommoHenToB. flnepHas o000104ka, HapyXHas W BHYTPEHHsSI MeMOpPaHBI,
NIEPUHYKJICADHOE TPOCTPAHCTBO, KOMIUIEKC TMop. PyHKIUOHAIbHAs AaKTUBHOCTb SIEPHOU



o0omouku. OOMEH BemIeCTB MEXIy SIpoM U IHToIa3Moil. CBs3p sfepHOW 000JI0UKH ¢
XpOMaTHHOM U MEMOpaHHBIMU CTPYKTypaMHu LIUTOILIa3Mbl. fepHas 0607104YKa BO BpeMs JeJICHUs
KIIETKU. SIMepHBIN COK - KapuoIlia3Ma - BHYTPEHHSAA cpefa sapa. SaepHblil OeNKOBBI MaTPUKC —
GuOpMIIIApHBIA OCNKOBBIM Kapkac sjpa. Ero ponb B TPOCTPAHCTBEHHOW OpHEHTALMU U
opraHu3aniy QyHKIHMOHAIBHON aKTUBHOCTU XpPOMAaTHHA. .

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTMM: JICKUMOHHbIE 3aHATHS: TPAAMLMOHHAS M aKTHUBHAsg JIEKIUH C HCIOJIb30BaHUEM
MIPE3EHTALNN; IPAKTUYECKUE 3aHATHS: KOJUIOKBUYM.

Buapsl camMocTosSTENbHON TOATOTOBKM CTYIEHTOB IO TeMe: paboTa C JHUTEpaTypoi,
MOJIFOTOBKA KOJUIOKBUYMY U 3a4eTy.

Tema 4 Lumonnasma u ee cmpykmypHvle KOMNOHEHMbL.

Conepkanne Tembl: [mamoriazmMa — BHYTpeHHss1 cpena kieTku. Ee (usuko-xumuueckue
CBOICTBa, CTPYKTypa, pyHknuu. [ToHsATHE O KJIETOYHOM Tromeoctaze. MeMOpanbl kieTku. Oomue
cBoiicTBa Bcex MemOpaH. [Imasmatmdeckas memOpaHa (TuTa3MajieMMa), XUMHUYECKHH COCTaB:
TUNHUAbI, O€NKW, DIMKOMUMUAB U DIMKonmpoTeuabl. CTpoeHue MeMmOpaH: JUMHUIHBIN OUCTONH,
MOTPYKEHHBIE U MPOHMU3bIBaroIue Oenku. CBoWCTBa MEMOpaH — MOMYNPOHUIIAEMOCTh, TEKY4YeCTbh,
KayecTBa AMAJIeKTpuka. DYHKIHM IUIa3MaTHYECKOH MeMOpaHbl — OTIPAHHMYCHHE BHYTPEHHETO
COJIEP’)KUMOTO KIJIETKM OT BHEIIHEH Cpeibl WM OT OOONOYKH KJIETKU (B PACTHUTENBHBIX KJIETKAX),
aKTUBHBIA M MACCHUBHBIA TPAHCIIOPT, MOJAJIEP)KAaHUE TOMEOCTa3a. DHJI0- U SK30IUTO3, MUHOIUTO3.
daronuTos3, pPEHenTOPOONIOCPEAYEMbIN JHAONMTO3. PerentopHple (QYHKIMH IUIa3MaTHYECKON
MeMOpaHbI, TIOHSITHE O TOPMOHAaX H BTOPUYHBIX MeECCEH/pKepaXx. Poct u oOHOBIEHHE
TTa3MaTHIeckod MeMOpaHbl. KileTouHass TOBEPXHOCTh. [JIMKOKATMKC JKMBOTHOW  KIICTKH.
Knerounas o6oyouka pacTeHUNA: XUMHUECKHUI COCTaB, CTPOEHUE U (PYHKIIMHU, POJIb M1a3MaTHUYECKON
MeMOpaHbI B IOCTPOCHUU KIIETOUHOM cTeHku. Kamcynsl Oakrepuii. MeXKIeTOYHbIe KOHTAKTHI U UX
TUNBl Y MHOTOKJIETOYHBIX OpPraHU3MOB: aATr€3WOHHBIC, 3aMBIKAIOIIME W  MPOBOJSIIME.
Criennanu3upoBaHHBIE CTPYKTYPHl MEXKKJIETOYHBIX KOHTAKTOB (JI€CMOCOMBI, IIIeNIEBUIHBIC
KOHTAKThl JKMBOTHBIX KJIETOK U IUIa3MOJIECMbl PACTUTENbHBIX, CHUHANTUYECKUE KOHTAKTHI).
Crenmanu3upoBaHHbIE CTPYKTYpPbl KJIETOYHON IOBEPXHOCTH (MUKPOBOPCHHKH, OCOOEHHOCTHU
CTPOEHHUSI MSIKOTHOTO U OE3MSKOTHOTO HEPBHOTO BOJIOKHA). BakyonsipHas cuctema KIETOK, €€
KOMITOHCHTBI, (YHKIIMH, W WX B3aUMOCBS3b. OHJOIUIA3MATHYCCKAsh CETh. XapaKTePUCTHKA
OpraHouJa, MECTO €ro JIOKaJM3alud B KIETKe. [paHynspHas >3HIOIUIA3MAaTUYECKasl CeTb,
Mop(dooruuecKkre XapaKTepUCTHKH, Y4acTHEe B CHHTE3€ OCNKOB, B HAKOIUICHUU OCIIKOBBIX
MPOIYKTOB W WX TpaHCIOpTe. 3HAYCHHWE NJIsi KIETKH OEJIKOB, CHHTE3UPYEMBIX B TPaHYISIPHOM
HHIOIUIA3MATHUYECKOM PETUKYAyMe. Y4acTHe B CHHTE3€ MEMOpPaHHBIX KOMIIOHEHTOB KIIETKHU.
[magkas 3HIOMIIA3MAaTUYECKasl CeTh, CTPOCHUE, JIOKAU3allKs B KIETKe. TpaHCTIOpTHBIE (PyHKIIUU
DIaaKoro perukynyma. Cnenupanuszanus DIAAKOTO 3HAOIIA3MATHUYECKOTO PpPETHUKYIyMa B
MONEPEYHO-TI0JIOCATHIX MBIIICUYHBIX KJIETKAX, SMUTEIUU KUIICUHUKA, UHTEPCTUIMAIbHBIX KIIETKaX
HAJAMOYEUHUKA U KJIeTKax rneyeHu. MHoroobpasue ¢pynkuui maakoro OIIP B atux kinerkax. Ponb
SHJOIJIA3MaTHYECKOM CETH B HM30JSLMU BEUIECTB B KJETKE. BaKyonspHbld anmapar KIETOK
pacTeHuii, cTpoeHue, mpoucxoxacHue, (QpyHkuuu. lleHTpanbHas BaKyoJib, TOHOIUIACT, COCTaB
BaKyOJSIDHOTO COKa, (yHKOMH Bakyosned pacrenmit. Kowmmeke lombmku, cTpoeHHe U
pacrnoyIoKEHUE B KJIETKAaX PAaCTeHUU U >KMBOTHBIX. YJIBTPACTPYKTypa IUKTHOCOM, IIUC- U TpaHC-
30HbI. DYyHKIMK KOMIUIEKCAa [OJIBIKU: CHUHTE3 IOJMCAaXapUAOB, CErperamnusi, HaKOIUIEHUE U
CO3PEBAHME CEKPETOPHBIX MPOAYKTOB. OOpa3oBaHHME CEKPETOPHBIX T'paHy/l M BbIBEJACHHE HX W3
KIIETKH, 00pa30BaHMUE JH30COM, Y4acTHE B MOCTOSHHOM IIpoliecce OOHOBIICHHUS TUIa3MaTHUECKOU
MeMOpaHbl. MapkupoBka MeMOpaHHOTO ToToKa B anmapare ['onbmku. Pons komruiekca ['onbmku B
dbopMUPOBaHUN KJIETOUHOM oOomouku pacteHuil. JIuzocombl. Mopdomorus auU30coM, HUX
XMUMHYECKass OpraHu3anus. [eTeporeHHOCTh JU30COM B CBSI3U C WX  (PYHKIIMOHATHHOU
0coOeHHOCThI0. [lepBUYHBIC, BTOPUYHBIC JHU30COMBI, ayTO(ParocOMbl M OCTATOYHBIC TEIbIIA.
OyHKIMU JTU30COM: y4yacTHe B OOMEHE BEIECTB, BO BHYTPUKIECTOUHOM MEPEBAPUBAHUU B CBSI3U C
mporeccaMu dHAO-, (aro- W THHOIUTO3a, y4YacTHE B U3OJSIHA W YyIAJICHUU W3 KIETKU
OTMHpAIOUINX CTPYKTYp, POJb B Ipoleccax Ju3uca kieTok. OOpa3oBaHHE JIM30COM U ydacTue



komiuiekca lonpmxku B aTtoM mnpouecce. ChepocomMbl — MeMOpaHHbBIE MY3BIPHKH PACTEHHIA,
HakaruBatouie macia. [lepokcrucombl — MeMOpaHHBIE CTPYKTYPBI KJIIETOK PACTEHUMN U KUBOTHBIX,
HE CBSI3aHHBIE C BaKyOJIPHOW cUCTeMOW KieTok. OCOOEHHOCTH CTPOEHHUS, CHOCOOHOCTH K
camoynBoeHu10. OYHKIMOHATBHAST 0COOEHHOCTh — y4acTHe B MeTabom3Me rnepeknceii. PHoocomel.
Crtpoenue, xumudeckas opranusanus, pudocomusie PHK u 6enku. Pubocomsr mpo- u 3ykapuoTOB.
VYenoBus cOopku pubocoM B ruroruiazMe. [lomucomel. Pubocombl- He cBsi3aHHBIE ¢ MEMOpaHaMH |,
UX poJib B KJIE€TKE. PUOOCOMBI 1 MONKMCOMBI, JJOKAJIM30BaHHbIE HA MeMOpaHax HAOIIa3MaTHUYECKOM
cet, ux QyHKuuu. DyHKIUA pubocoM — OmocuHTE3 OenkoB. CHCTEMBl SHEProoOecIeueHUs
kinetku. [ukn AT® - AJI® kak OCHOBHON MeXaHHM3M OOMEHA PHEPruM B KUBBIX CHCTEMaXx.
[Torpebnenne AT® B mporeccax CUHTE3a, TPAHCIIOPTA BEIIECTB, OCYIIECTBICHUN MEXaHHUECKOM
pabotsl U T.4. OOpazoBanne AT® B pe3ynbTaTe MPOLECCOB IIHUKOIW3a B THANOIUIa3ME KIETOK,
JBIXaHUSI B MUTOXOHIPUAX, (POTOCHHTE3a B XJyioporuiactax. Muroxonapuu. O0mas Mopdoaorus u
VABTPACTPYKTypa. MHorooOpazue (opM MHUTOXOHAPUH, MUTOXOHJApHAIbHAsS CETh. [JlaBHas
¢byHkuus MutoxoHApuil — cuHTe3 AT® B pesynsraTe MPOLECCOB OKHUCICHUS OPraHUYECKUX
cyocrpatoB u pochopunmupoBanus AID. Poib matpukca 1 MEMOpPaHHBIX CTPYKTYP MUTOXOHIPUI
B 9TuX nporeccax. [lonstue 06 anekrpoHHO-TpaHcHOPTHOHU 1enu U AT®-cuHTeTa3HOM KOMILIEKCE
B coctaBe kpuct. JIHK, PHK, puGocombr muroxonmpuii. IlomyaBTOHOMHOCTH MHTOXOHAPHIA.
OO0pa3oBaHre HOBBIX MUTOXOHJPHM. [MIOTE3bI O MPOUCXOKICHUH U 3BOJIOLUN MUTOXOHApPUN B
CHUCTEME DJYKapHOTHYeCKON KieTku. XiopormaacTel. OOmas Mopdonoruss M yasTpacTpyKTypa:
HapyXHasi W BHYTPEHHSS MeMOpaHbl, JaMeIUIbl, THIAKouIwl. rpasbl, Marpukc, [IHK, PHK.
Pu6ocombl, kKpaxManbHbIE 3epHA, MUPEHOU]T, )KUPOBbIE Kariin. OcHOBHAS (QYHKIUS XJIOPOILIACTOB —
¢dorocuntes. Ponb xsopoduiuia ¥ SHEPruM COIHEYHOTO CBETa B Ipolrecce poTocuHTe3a. 3HAUEHUE
dorocunTeza B mpumpome. CeroBas (aza — (doTookuciaeHue BOAbl, cuHTe3 ATD u
BoccTaHoBjeHHOW hopmbl HAJI®D. TemHoBast (ha3a — CHHTE3 CIIOKHBIX OPTaHUYECKUX COCTUHEHUN
IpY MONIOIIEHWH YDIEKHCIoro ra3a c¢ ydactueM Monekyl AT®. IlomyaBTOHOMHOCTB
xjoporutactoB.  ['mmore3sl 00 ux mpoucxoxkaeHuu. (OOpa3oBaHUE HOBBIX XJIOPOILIACTOB.
Xpomarodopsl. [lmacTuabl KIeTOK pacTeHuil. XIJIOpOIUTacThl, XPOMOIUIACTHI, JEHKOIIACTHI,
nporacTuasl. [Ipeobnaganne TOro WM MHOTO TUMA IUIACTHI B CBA3H CO CHEUU(UKON TKaHU
pactenus. Mopdomorusi, yasTpacTpykrypa, ¢yHkiuuu. B3aumonpespamenus miaactua. OmnopHo-
JBUTATENIbHAsl CHUCTEMa KIeTKH. MUKpOoQMIaMeHTbl, MHUKPOTPYOOUKHM U HPOMEXKYTOUHBIE
¢unamentsl. OOIHE YepThl CTPOCHUS U (PYHKIMU. AKTHHOBBIE QriiaMeHThl. CTpoeHre, yJacThe B
00pa30oBaHUM CKEJIETHBIX CTPYKTYp M COKpPAaTHUMOIO amnmapara KJIETKH, Y4YacTHE€ aKTHHOB U
MHO3MHOB B 3THX MpoIleccax, y4acTHe MHUKpO(HUIAMEHTOB B ABIKEHHHM opraHeiul. CTpoeHHe
MUO(QHUOPUILIBI [TONIEPEYHOIIOIOCATOIO MBILIIEYHOTO BOJIOKHA, CXEMa MBIIIEYHOTO COKpallleHus
COTIaCHO MOJIENU CKONB3smuX HuTel. [IpomexxyTounsie ¢punamenTsl. OCOOCHHOCTH OpraHU3aIIH.
CnenuyHOCTh OENKOB MPOMEXKYTOUYHBIX (MIAMEHTOB ISl KJIETOK pas3IHMYHBIX TKaHEH.
[IpomexyTouHble (UIAMEHTHI — OMNOpHas CHCTeMa KIETOK MKHUBOTHBIX. MUKPOTPYOOUKH.
CtpoeHue, XUMHUUYECKUH cOCTaB, Oenku TyOynuHbl. LIeHTpbl opraHu3anud MHUKpOTpyOOueK, HX
JMHAMUYecKas HecTaOMIbHOCTh. DyHKIMH MHUKpOTpyOoUueKk muTtoriazmbl. Ctabmmuzamust (GopMbl
KIETOK U OPHEHTUPOBAHHOE [IBI)KEHHUE BHYTPUKIIETOUHBIX CTPYKTYp. PEeCHUYKHM M KTyTHKH
HYKAapHOTOB, MEXaHU3M JBI)KEHUS, POJIb MUKpOTpyOouek B 3ToM mporecce. basanpHble Tenmbla
PECHHYEK U KTYTHKOB, UX CTpOeHUE U QYHKIMH. KileTOuHBIH LIEeHTp, 0COOEHHOCTH B PACTUTEIbHBIX
U KMBOTHBIX KJeTKax. LleHTpuomnu, opranu3zamus, JOKaau3anus B KIETKe, yABOCHUE IIEHTPUOIIEH,
ydacTre B 00pa30BaHUM LIUTOCKEIETa M3 MHUKPOTpyOouek B MHTep(da3e W BepeTeHa IeNCHHs BO
BpeMsl MHUTO3a U Meilo3a. BkiioueHuss IUTOIIa3Mbl M BEILIECTBA 3amaca B PAaCTUTENBHBIX U
JKUBOTHBIX KJIETKaX. | IMKOT€H M KUPOBbIE KaIlJIM B )KMBOTHBIX KJI€TKaxX. [lepBUYHBIN U BTOPUYHBIN
KpaxMall B paCTUTENIbHBIX KIIETKAaX, aJ€HpOHOBBIE 3€pHA B CEMEHAaX BBICIIUX PACTCHHM.

@opMBl U METOABI TPOBEACHMS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTMM: JIEKUMOHHbIE 3aHATHS: TPAAMLMOHHAs M aKTHUBHAs JIEKIUH C HCIOJIb30BAaHUEM
MIPE3CHTALNN; TPAKTUUYECKHE 3aHITHS: KOJUIOKBHYM.

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



Tema 5 Knemounas ougpgepenyuposxa.

Conepxxanne Tembl: [lonsitue o muddepeHnnpoBke KiIeTok, 00 Ux Mopdosgornyeckom
MHOT000pPa3uH B CBSI3U C BHIMOTHAEMBIMU (DYyHKIUAMU. B3aMOCBS3b POIIECCOB JIENEHUS KIETOK U
muddepenpoBkr. KineTounslii muki. XapakTepUCTHKa KJIETOYHOTO IMKIIA, MPOJOIKUTEIEHOCTh
B CBSI3U C Mpon(epaTUBHON aKTUBHOCTHIO KJIETOK Pa3HBIX TKaHEH MHOTOKJIETOYHBIX OpPraHHU3MOB.
[lepuonpl  KJIETOYHOTO IMKJIA B  UHTepdaze: NPECUHTETUUECKUH, CHHTETUYECKHH U
MMOCTCUHTETUYECKU .

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIGKIIMOHHBIC 3aHSATHUS: TPAJAUIMOHHAs M AaKTHUBHAs JIEKIMH C HCIOJIb30BaHUEM
MIPE3CHTALNN; TPAKTUUYECKHE 3aHITHS: KOJUIOKBHYM.

Bunael caMocTOSTENbHON MOATOTOBKM CTYAEHTOB IO TeMe: paboTa C JUTepaTypoil,
MOJArOTOBKA KOJUIOKBUYMY U 3a4ETY.

Tema 6 /lenenue kniemxu.

Conepxkanue TemMbl: MHUTO3 — OCHOBHOW THIl [I€JI€HUS KIETOK 3YKapUOTOB, €ro
Oouonoruueckuii cMpici. Pa3pl MUTO3a, UX XapaKTEPUCTUKA U MPOJOJIKUTENBHOCTh. 3MeHeHue
Mopdonorur KIETKM BO BpeMs MHTO3a, HM3MEHEHHs SIJIEPHBIX CTPYKTYp, (POpMHUpPOBaHHE
MUTOTHYECKOTO ammapara, W3MEHEHWs IHMTOIIa3Mbl, €€ OpraHe/ul. MeXaHu3M JIBUKEHUS
MUTOTUYECKUX XpoMocoM. [[uTokuHe3, ero ocoOEHHOCTH B KJIETKaX PACTEHUH M IKUBOTHBIX.
OTKpBITBIM U 3aKpbITBId  MUTO3. OHaomuTo3. Comarmyeckas mnonuruionaus. Ilonmurennsie
XPOMOCOMBI, OCOOEHHOCTH OpraHu3auuu M (QyHkunoHupoBaHus. [latomorust Murtosza, (GaxTophl,
BBI3BIBAIONINE MMATOJIOTMYECKUE M3MEHEHMSI B KIIETKE BO Bpemsi MUTO3a. [IpMHUMIBI perymnsiuu
Pa3MHOXKEHHUS KJIETOK. 3JIOKaYeCTBEHHBIN POCT KaK MPUMEp HAPYIIECHUS PETYISALNA PA3MHOKEHUS
KieTok. Meito3. Ero Ouonormdeckoe 3HadeHue. OTnmume Mmeio3a oT Murto3za. OcoOeHHOCTH
npouecca. [lepBoe u BTOopoe nenenue menosa. da3pl mMeio3a, UX xapakrepucTthka. Konbroranus
TOMOJIOTUYHBIX XPOMOCOM, CHHANTOHEMHbIM komiuiekc, Z-JIHK, kpoccuHroBep u ero poisib B
WHJIWBUIyallbHOM M3MEHYMBOCTU OpraHuM3Ma. XHua3Mbl, UX HPOUCXOXKACHHE. XPOMOCOMBI THUIMA
JAMTIOBBIX MIETOK, CTPOCHHE, OCOOCHHOCTH (YHKIIMOHHPOBAHMS. PEIyKIusi 9uclia XpPOMOCOM,
(GhOopMHUpOBaHKME TAIUIOWIHBIX KJIETOK. THMbl MeHo03a: 3UTOTHBIA, TAMETHBIA U TPOMEXYTOUYHBIM.
UYepenoBaHue TarIONAHON W AWIUIONIHOW (a3 B JKU3HEHHOM IUKIIE TpPEICTaBUTENICH pa3HBIX
CHUCTEMAaTUYECKHUX rpymil. Pa3BUTHE MOMOBHIX KIETOK Yy KUBOTHBIX U YEJIOBEKA: CIIEPMATOTCHE3 U
OBOTeHe3. Pa3BuTHE MONOBBIX KIETOK Y MOKPHITOCEMEHHBIX PACTEHUI: M€ra- U MUKPOCIIOPOT€HES,
MBUIBIIEBOE 3€PHO, 3apOJIbINIEBbIM MemoK. [loHsTHe O NBOMHOM OMJIOAOTBOPEHUU Y BBICHINX
pacTeHuil.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, MNpUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKIIMOHHBIC 3aHSATHUS: TPAJAMIMOHHAs M aKTUBHAs JICKIIMM C HCIOJIb30BAHUEM
MIPE3EHTALNN; IPAKTUYECKUE 3aHATHS: KOJUIOKBUYM.

Bunbl caMmocTosTenbHONW TOATOTOBKM CTYIEHTOB IO TeMe: paboTa ¢ JHUTEpaTypow,
MOATOTOBKA KOJUIOKBUYMY M 3a4€TY.

5 Metoanueckue yKazaHus J1Jis 00y4arOIIMXCH MO0 U3YYEHUIO U PeaTu3alu JUCHUIIIMHBI
(Moay.Jis1)

5.1 MeTtoguyeckne peKOMEHIANNH OOYyYAIOIIMMCH MO W3YYeHHMI0 [UCUMILUIMHBI H 10
o0ecrneyeHNI0 CAMOCTOATEILHOI padoThI

CamocrostenpHas paboTa BKIIOYAaeT padoTy ¢ y4yeOHOW M HAay4dHOH JHUTEpaTypod MpH
HOATOTOBKE K JICKIMSIM, KOJUIOKBHYMY M 3adery. CamocTosTensHast padoTa MPOBOANUTCS C IEBIO:
CHCTEMAaTH3allMd W 3aKpeIUICHUs, YIIyOIeHHS M paCIIMpPeHUS TEOPETHYECKHX 3HAaHWH U
NPAaKTUYECKUX YMEHHH, TNPHOOpETaeMbIX CTY[ACHTaMH B XOJ€ AayIUTOPHBIX  3aHSATHIA;
(dopMupOBaHNS YMEHHH HCIIONB30BAaTh CHEHUAIBHYIO JIMTEPATypy; Pa3BUTHS IO3HABATEIbHBIX
CHOCOOHOCTEM M aKTUBHOCTU OOydaromuxcs; (OPMHPOBAHUS CAMOCTOSITEIbHOCTH MBIIIICHUS,



CHOCOOHOCTH K CaMOpPa3BUTHIO, CaMOCOBEPUICHCTBOBAHMIO M CaMOpEaJH3allMd; Pa3BUTHUS
uccienoBarenbCckux — ymeHuil.  CamoctodTenbHass paboTa TMpU  M3YyYEHUU  AUCLMILIMHBI
nojpas3fensercs Ha JBa Bujaa: 1) camocrosiTenbHas paboTa MO KOHTPOJEM IMpernojaBaTels
(TUTaHOBBIC KOHCYNBTAIIMH, 3a4€T); 2) BHEAYAUTOPHAS CaMOCTOSITEIbHAS paboTa MPHU BBIMOJTHCHUN
CTYIEHTOM JOMAIIHUX 3aJaHuil y4eOHOro M TBOPYECKOTO XapakTepa (MOATOTOBKA K JIEKLHUSM,
WHIMBUYalbHble paOOThl MO OTIENBHBIM pa3lielaM COJEpKaHWUA TUCLUIUIMHBIL, MOJIrOTOBKA K
3auery).

KoHTpoJibHBIE BONPOCHI VISl CAMOCTOATEIbHON OIEHKH KAauyecTBAa OCBOEHHS Y4eOHOM
AUCHUILINHBI:

Tema 1. Beeoenue. Knemka — snemenmapuas eOUHUYA HCUBO2O

1. [IpenMeT ¥ 33124 [IUTOJIOTHH, MECTO LIUTOJIOTUU B CUCTEME OMOJIOTUYECKUX JUCIIUILTHH.

2. KpaTkas uctopus pa3BuTHs, 3HaU€HUE METOAMYECKHUX IIOJXO0B JUIsl PpOrpecca HayKHu.

3. KnetouHas Teopus, 3Tanbl pa3BUTHs U 3HAYEHUE JIJIs1 OUOJIOTHUH.

4. MeToab! IUTOJIOTUH.

5. OOuye 4epThl U pa3auuus B CTPOCHUU U JEJIEHUU NMPOKAPUOT U 3YKApUOT, TUIIOTE3BI 00
UX MPOUCXOKICHHH.

6. OOmmwMii TUIaH CTPOEHUS KJIIETKH Ha CBETOBOM U 3JIEKTPOHHO-MHUKPOCKOITUYECKOM YPOBHE.

7. 'oMon0rYs B CTPOEHUH KJIETOK PA3HBIX CHCTEMATHYECKHUX IPYIIIL.

Tema 2 . Xumuueckasn opeanuzayus Kiemxu

1. OcHOBHBIE TOHATHUSL O XUMUYECKOU OpPraHU3aIuu KIETOK.

2. OcnoBHo# noctynat kietounoit ouonoruu (JJHK-PHK-6enok) u sTansr ero peanuzanuu
B KJIETKE.

3. Obmme npencrasnenus o crpoennn moiekyn JIHK, PHK u Genka. [lonsatne o rene w
TeHETUYECKOM KOJIE.

4. Monexynsl PHK, ux pons B Ouocunrese Oenka.

5. Obmas cxema 6rocuHTe3a OenKa.

6. [Tonsitue 06 sHepreTrueckoM oomeHe. ATD, ee poib U MyTH 00pa30BaHuUs B KIETKE.

Tema 3.A0po

1. Aapo B KJeTKax pacTEHWW W KUBOTHBIX, CTpOEHHE, (DYHKIIMH, B3aUMOCBS3b sjpa U
LIUTOILIA3MBI.

2. O6mas MopdoJorHs siIpa Ha CBETOBOM M 3JIEKTPOHHO-MHUKPOCKOITMYECKOM YpOBHE.
OCHOBHBIE KOMIIOHEHTHI Spa.

3. XpomaTuH - OCHOBHOH (DYHKIIMOHAJIBHBIA U CTPYKTYPHBIH KOMIOHEHT HHTEp(a3HOTro
aqpa.

4. Xpomocombl. Xumuueckas 1 Mopdonorudeckas opranuzanus, Gpynkuuu. Kapuorun (Ha
IIpUMepe KapuOoTHUIIa YEIOBEKA).

5. S npeimko. YaeTpacTpykrypa, pyHkimu. O6pa3oBanue, aMIuIuGUKaIs SAPHIIICK.

6. Snepnas o6onouka. Ctpoenue, QyHkuuu. Ponb mnpu B3aUMOACHUCTBUM siipa H
LUTOIIa3MBl.

Tema 4. [Jumonnazma u ee cmpykmypHbvle KOMNOHEHMbl

1. ®uU3MKO-XUMHUYECKUE CBOICTBA, CTPYKTYpa, (PYHKIIMH rHaIOIa3MBbl.

2. Memb6pans kiietku. O01iue cBoiicTBa Bcex MeMOpaH.

3. ®yHKIMH [1a3MaTHYECKONH MEMOpaHHBI.

4. Krnerounas 000JI0YKa pPAacTeHHH: XMMHUYECKHH COCTaB, CTpOeHHE M (YHKIMH, POJb
1a3MaTHYecKoi MeMOpaHbl B TOCTPOCHUU KJIETOYHOU CTEHKHU.

5. BakyosnsipHas cuctema KJIeTOK, €€ KOMIIOHEHTHI, ()YHKIIUHU, U UX B3aUMOCBSI3b.

6. Kommuiekc I'onbmku, CTpOEHHE U PACTIONOKEHHUE B KJIETKAaX PACTEHUM U KUBOTHBIX.

7. JIusocomsl. Mopdonorus a11M30coM, X XUMUYECKasi OpraHU3aIlusl.

8. Pubocomsl. Ctpoenue, xumudeckas opranusanusi, pubocomusie PHK u 6enku.

9. Mutoxonapuu. O61as MopdosIorus U yIbTpacTPyKTypa.

10. Xnopomuactel. O61mas Mop(}oIorus U yIbTpacTpyKTypa.

Tema 5. Knemounas oughghepenyuposra

1. ITonsitue o qudpepeHIUpPoOBKE KIETOK, 00 UX MOP(OIOTHIECKOM MHOTO0O0Pa3nuu B CBSI3U



C BBIMOJHSIEMBIMU (QYHKIUSMHU.

2. B3aumocBsI3b IpOLIECCOB JIEEHUS KIIETOK U Tu(hHEepeHIIMPOBKH.

3. Knetounslii 1k, o01as XxapakTepucTuka u ¢asbl.

4. Tlepuoapl KJIETOYHOTO IMKJIA B HHTep(dasze: NMPECUHTETUYECKHH, CHHTETUYECKUH U
MTOCTCUHTETUYECKHUI.

Tema 6. /lenenue xnemxu

1. MuTO3 Kak OCHOBHOM THUII A€NIEHUS KIETOK 3yKapHuOT. OTKPBITHII U 3aKPBITHIA MUTO3.

2. MuTO3 B pacTUTEIHHOMN M )KUBOTHOM KJIeTKaxX. OOIIKe YepThl U OTIIMYHS.

3. Meiio3, 3HaueHue, Xapakrepuctuka ga3. OTIUYHSI OT MUTO3A.

4. Tunmbl Melo3a, YepeqoBaHWE TAIUIOWAHOW WU JUIUIOUIHON (a3 B KU3HEACSITCIBHOCTH
OpPraHMU3MOB Pa3HbIX CUCTEMATUYECKHUX TPYIIIIL.

5. Pa3BuTHE MOJOBBIX KJIETOK Y )KUBOTHBIX U UX OCHOBHBIE XapaKTEPUCTUKHU.

6. PazBuTHe MOJIOBBIX KJIETOK Y CEMEHHBIX pacTeHHil. CTpOeHUE MbUIbIBI U 3apPOIBIIIEBOTO
MEIIKA.

7. IloHsiTHE O TBOMTHOM OIJIOIOTBOPEHUH Y BBICILIUX PACTEHHH.

5.2 OcoOenHocTH opraHu3anuu OOy4YeHHs JIS1 JIMI € OTPAHHYEHHBIMM BO3MOKHOCTSIMH
310POBbS U HHBAJIU/I0B

[Tpu HeO0O6X0MMOCTH 00YYAIOLIMMCS U3 YHUCIIA JIHMLL C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS U
MHBAJIUAOB (110 3asIBJICHUIO 00YYaIOLIETrocs) IpeaoCTaBIsieTCs yueOHass HHPOpPMAaLUs B TOCTYITHbBIX
¢dbopMax ¢ yueToM UX UHJIMBUIYAIbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH:

- JJIs UL ¢ HApYUIEHUSIMU 3pEHUs: B e4aTHON (GopMe yBeIHMUeHHbIM MpupTOoM; B Gopme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAUBU1yaJIbHbIE KOHCYJIBTalluH c IPUBJICYEHUEM
TU(IIOCYPIONIEPEBOUNKA; UHIMBUAYAJIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- 17151 JIMI C HApYLIEHUAMH CyXa: B Ie4aTtHoi gopme; B (hopMe IEKTPOHHOTO JTIOKYMEHTA;
MHAWBUAYaJIbHbIE KOHCYIBTAIlMM C PUBJICYEHUEM CYypIONIEpEBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAIlH U JIp.

- U1 AL ¢ HApYIIEHUSIMH OMOPHO-ABUTaTEeIBLHOTO anmnapaTa: B nedaTHoi (opme; B Gpopme
AIIEKTPOHHOTO JOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 ®oHJ OLEHOYHBIX CPeICTB A NMPOBEJIeHUs TeKYyIero KOHTPOJIA M MPOMEKYTOYHOI
arrecTaliy 00y4aroImMXcs 1o JMCUMIIMHE (MOIYJII0)

B coorBerctBum c TpeboBaHmsimu DPI'OC BO gms arrectanmuu  oOydyaroImmxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKCHUN TMJIAHHUPYEMbIM pe3ylbraraM OOy4eHUs II0
JUCHUITTHHE (MOIYNI0) CO3JaHbl (DOHIBI OLIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJIbHBIC 3aaHUS,
METOAMYECKUE MaTePHAJIbl, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHUH, YMEHHH W HaBBIKOB,
a TaKKC KPUTCPpUHU W IOKA3ATCIIH, HCOGXO,Z[I/IMBIG IJIs1 OLICHKH 3H3.HPII>1, YMGHHﬁ, HABBIKOB "
XapaKTepU3yIoIIre 3Tanbl (POPMUPOBAHUS KOMIIETEHIIMHA B MPOIECCE OCBOEHHUs 00pa30BaTeIbHOM
porpaMMel, TipencTaBieHsl B [Ipunoxxenun 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecneuyeHue TUCIUIJIMHBI (MOIYJIs1)

7.1  Ocnoenas rumepamypa

1. Axwmanees, A. B. Twucronorus, sMOpHOSIOTHSI, IIUTOJOTUA : Y4eOHOE MOocoOue s
By30B / A. B. Axmanees, JI. b. Kanumynnuna, A. M. ®enopoBa. — 2-e¢ u3M., UCOp. U JOM. —
Mockga : M3narenscTBo FOpaiit, 2024. — 138 ¢. — (Briciiee oo6pazoBanue). — ISBN 978-5-534-
12939-7. — Tekcr : snekrpoHHBI // OOpa3oBatenpHas 1iatrdopma IOpaiit [caitr]. — URL:
https://urait.ru/bcode/543198 (mara obpamenus: 22.07.2024).

2. Twucromorus, nuronorust u SMOpuoiorus : yaeonoe nocobue / TM. Crynenukuna, T.A.



Boierskanuna, T.U. Octposckas, U.A. Crenbmax ; noxn pen. T.M. Crynenukunoit. — MockBa :
NH®PA-M, 2022. — 574 c. — (Bsicmiee obpazoBanue: bakamaspuar). - ISBN 978-5-16-006767-4.
- Texkcr : snextponHbIif. - URL: https://znanium.com/catalog/product/1816677 (nata obparueHus:
01.03.2023). — PesxuM gocTymna: 1o MoAmnucKe.

3.  Jlenuenko, E. M. IluTomorusi, TUCTOJIOTHS W SMOPHOJOTHS : yYEOHUK IJIsT By30B /
E. M. Jlenuenko. — 2-e u3 ., ucnp. u gon. — Mocksa : U3garensctBo FOpaiit, 2023. — 347 c. —
(Beicmee obpaszoBanme). — ISBN 978-5-534-08185-5. — Tekcr : DSIeKTpOHHBIA //
Oo6pazoBatenpHas T1uiatrgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513964 (mara
obpammenus: 22.07.2024).

7.2 [onoanumenvnasa numepamypa

1. JIBypexoma, E. A. O6mas ouonorus. [{utonorus : yaeonoe nocodue / E. A. JIBypekosa,

C. C. AprempeBa, U. E. IlomoBa. — Boponex : BI'M®K, 2019. — 102 c. — Teker :
AIIEKTPOHHBIN /! Jlanb : AIIEKTPOHHO-OMOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/140368 (nmata obpamenus: 18.07.2024). — Pexum poctyna: ans

aBTOPH3. IOJIb30BATEIICH.

2. Kouxkuna, E. E. [lutonorust Mukpoopranu3mos : yueoHoe nmocoowue / E. E. Koukuna, M.
B. Ceruena, O. JI. KapramoBa. — OpenOypr : OpenOyprckuii [AY, 2023. — 80 c. — ISBN 978-5-
6047813-6-4. — Tekct : snekTpoHHBIN // JlaHb : 31eKTpoHHO-OMOMMoTeuynas cucrema. — URL:
https://e.lanbook.com/book/318029 (mara oOpamenus: 18.07.2024). — Pexum ngoctyma: s
aBTOPU3. II0JIb30BATEIICH.

7.3 Pecypcovr ungpopmayuonno-menekommynuxkayuonnou cemu ""UHnmepnem',
6KNI04as npogeccuonanvuvie 0a3vl OAHHLIX U UHOOPMAUUOHHO-CHPAGOUHDLE
cucmembul (npu HeobX00UMOCmu):

1. TloctHayka — unTepHeT-)xypHai o Hayke. URL: https://postnauka.ru/

2. O6pasosarensHas miardopma "FOPAUT"

3. OnextponHo-OnbMMoTeuHas cucrtema "ZNANIUM.COM" - Pexum poctyma:
https://znanium.com/

4. DnextpoHHO-OMOMMOTEYHast cuctema "JIAHB"

5. Open Academic Journals Index (OAIJI). [Ipodeccronanbras 6a3a qaHHBIX - Pexkum
noctyma: http://oaji.net/

6. [Ipesunentckast Oubnmoreka um. b.H.Enenumua (0a3a gaHHBIX pa3IHMYHBIX
npodecCHOHANIBHBIX 00nacTeil) - Pexxum gocryma: https:// www.prlib.ru/
7. Nudopmannonno-cnpaBoynas cucreMa "Koncynsrant Ilmroc" - Pexxum moctyna:

http://www.consultant.ru/

8 MarepuasbHO-TeXHHYECKOEe o0ecredyeHue JAUCHMIUIMHBI (MOAYJs) W TepevYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHii, HCIO/Ib3yeMbIX MPH OCYILIECTBJICHHM 00pPa30BATEJILHOIO
npouecca no AUCHMILINHE (MOYJ/II0), BKJIKOYAs NepevyeHb MPOrPpaMMHOro odecneyeHust

OcHOBHOE 000PYI0OBAHUE:

- Mukpockon buomen 2
- Mukpockon Mukmen-5
Monutop  obmaunbnii 23" LG23CAV42K/mpmms  Genius  Optical ~ Wheel
npoBoHas/kinaBuarypa Genius KB110 mpoBoHas
- MynsTumeauiinsiii npoextop Casio XJ-V2
- OkpaH Projecta 160*160

IIporpamMmHOe 0OeCIIEUEHHE:
- Microsoft Office 2010 Standart
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO,
COKpAII[EHHOE

Konx 1 popmynipoBKka KOMIIETCHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

44.03.05 «Ilegaroruue
ckoe obpaszoBanue (¢ 1
ByMs IPOGMISIMH IO

TOTOBKH )»
(B-T102)

Komnerenmus cunraercst cOpMUPOBAHHON HaA TaHHOM 3Tarle B ClIydae, €ClIU IOTy4YeHHBIC
o0ydyeHUs: MO JUCHMIIMHE OLIEHEHbI

pe3ynbTaThl

MOJIOKUTENBHO  (AMana3oH KpUTEpUEB

OLICHUBAHUA PC3YyJIbTATOB o6yquI/151 «3aYTCHO», KYAOBJICTBOPUTCIILHO», «XOPOIIO», «OTJ'II/I‘-IHO»). B

cIyd4ac OTCYTCTBHUA MMOJIOKUTEILHOMN OLICHKM KOMIICTCHIIMA Ha JaHHOM J3Tall€ CUYHUTaACTCA

Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Tabnuna 3anoiHsAeTCsl B COOTBETCTBUU C paznenoM 1 PaGouelt mporpammbl AMCHMITIIUHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUILIAHE (MOIYIIIO)

KoHTponupyemble IIaHupyeMBbIe pe3y

JIBTAThI O6y‘I€HI/I$[

P/I1

3HaHUE : OCHOBHBIX I10JI0
KEHHUH KIIETOYHOU TEOpH
U, CTPOEHHUS KJIETOK 3yKpU
OT W MPOKAPHOT, 0COOCHH
OCTeH pocTa U Pa3BUTUS K
JIETKH, TIPOLIECCOB JICJICHU
sl KJIETKH, MUTO03a, IpoLec
COB I10JIOBOTO Pa3MHOXKEH
usi, Mefo3a, METOJIOB LIUT
OJIOTHYECKUX UCCIIEI0BAH
Ui, COBPEMEHHBIX METOZ0
B ¥ TEXHOJIOTHI 00yUYeHHS

HanMeHnoBaHHE OIIEHOYHOTO CPEACTBA U TP
KoHTposupyemble TEMBbI encrasyienue ero 8 GOC
AUCIMIDTHHBL . IIpomexxyTouHas art
Texymuii KOHTPOJIb
TecTarus
Ounas popma oOydeHus
1.1. Beenienme. Kierka — | KOIIOKBHYM Teer
JJIeMEHTapHasl €IMHIIIA K
uBOro Cobecenosanue Tecr
Konnoxksuym Tecr
1.2. Xumuueckasi Opranus
Ay KICTKH
CobecenoBanue Tecr
Konnoxksuym Tecr
1.3. Snpo
CobecenoBanue Tect
Konnoksuym Tect
1.4. [utoruiazMa u ee cTp
YKTYPHBIC KOMITOHCHTBI
CobecenoBanue Tect
KomnokBuym Tect
1.5. Kierounas quddepe




HIOUPOBKa

CobecenoBanue Tect
Konnoxksuym Tecr
1.6. Jlenenue KJICTKU
CobecemoBanue Tect
P/1 YMeHue : IpUMEeHSITh crie K T
nmanbHele MeTonsl npu 3 | 1.1. Benenue. Kietka — OJIIOKBHYM ecT
YYCHUH [TUTOJIOTUICCKUX JJIEMEHTapHAs eMHUIA 3K
00BEKTOB, OOBACHATH PO | HBOTO CoBecenoBatie Tecr
eccsl Metaboam3Ma
KomnokBuym Tect
1.2. Xumudeckas opraHus
alys KICTKH
CobecenoBanue Tecr
KomnokBuym Tect
1.3. Anpo
CobecenoBanue Tect
Konnoxksuym Tecr
1.4. Iluromnnasma u ee cTp
YKTYPHBIC KOMITOHCHTBI
CobecemoBanue Tect
KonnokBuym Tecr
1.5. Knerounas nuddepe
HITUPOBKA
CobecenoBanue Tect
KomnokBuym Tect
1.6. [leneHue KIeTKU
CobecenoBanue Tecr
P11 HaspIx : cObopa, 06paboTk K T
u v aHanu3a uapopmarmu | 1.1. Beenenue. Knerka — OJLIOKBIYM ecr
10 OMOJIOTUH KIETKH JIIEMEHTAPHAS SMHUILIA 3K
MBOTO Cobecenosanne Tecr
Konnoxksuym Tecr
1.2. XuMuueckasi Opranus
aryst KJICTKH
CobecemoBanue Tect
KonnokBuym Tecr
1.3. Anpo
CobecenoBanue Tect
KomnokBuym Tect
1.4. TuTomnasma u ee CTp
YKTYpPHBIC KOMITIOHCHTBI
CobecenoBanue Tecr
KomnokBuym Tect
1.5. Knerounas nuddepe
CobecenoBanue Tect

HIMPOBKA




Konnoksuym Tecr

1.6. [leneHue KiIeTKU

CobecenmoBanue Tect

4 Onucanue Npoueaypsl ONCHUBAHUS

KauectBO copmMHpoOBaHHOCTH KOMIIETEHIMII Ha JaHHOM OJTale OLEHUBAETCS IO
pesyinsraTaM TEKYILIMX M MPOMEXYTOYHBIX aTTeCTAllMi MpU MOMOIIM KOJUYECTBEHHOM OLIEHKH,
BbIp@)XEHHOW B Oamnmax. MakcuMmanbHas cymMma OaijioB Mo AucuuiuinHe (Monynmio) paBHa 100
Oasuiam.

. O1neHoYHOE CPEeaCcTBO
Bupn yuebHoit nestensHOCTH
Komnnoxsuym CobecenoBanne Tecr Hroro
Jlexkun 30 12 42
[IpakTuueckue 3aHATUS 30 18 48
CamocrosTenbHas padboTa 10 10
Hrtoro 30 48 22 100

Cymma 0amioB, HAOpaHHBIX CTYJICHTOM I10 BCEM BUIaM y4eOHOU JEATEIILHOCTH B paMKax
JTUCIUTIITMHBI, TIEPEBOUTCS B OIICHKY B COOTBETCTBUU C TaOIHUIICH.

OrieHka

Cymm
IO TTpoMe

a Gaur "

OB 110 yv XapakTepucTHKa Ka4ecTBa CHOPMUPOBAHHOCTH KOMITETEHIIUH
TOYHOM a

JIUCIA

TTEeCTaln
IIJIMHE

CTyzeHT IeMOHCTpUpPYET c(OPMUPOBAHHOCTh JUCHUIUIMHAPHBIX KOMIIETEHIINH, 00 Hapy>KMBaeT BCECTOPOHHEE, CU
or9] (GAITCH CTEMATHYECKOE M rirybokoe 3HaHue y4eGHOTrO Matep ala, yCBOHJI OCHOBHYIO JITEPATYPY 1 3HAKOM C
10 100 0%» / «OTJI IOTIONHUTENBHON JINTEPaTypoil, pe KOMEHJOBaHHOI MPOrpaMMOii, yMeeT CBOOOJHO BBIMONHSATE IPAKTHIECKHUE 3a1a
UYHO» HUS, IPETyCMOTPEHHBIE MPOrPaMMOii, CBOOOHO ONEPUPYET MPUOOPETCHHBIMU 3HAHUSAM U, YMEHUSIMHU, IPUMEHSAET
UX B CUTYalUsX [OBBIIICHHON CIIOXKHOCTH.

76 cauTed CryzeHT IeMOHCTpUpPYET C(OPMUPOBAHHOCTh JUCIMIUIMHAPHBIX KOMIICTEHIIM: OC HOBHBIC 3HAHHS, YMEHHS OCBOE
1090 / «XOp HBI, HO ZIOTYCKAIOTCS HE3HAYHTENbHEIE OIMOKH, HET OYHOCTH, 3aTPYAHCHNUS IIPU aHATUTHIECKHIX ONepanusix,
OII0» TMepeHOCe 3HaHWi M YMEHH ii Ha HOBBIC, HECTAaHJAPTHBIE CUTYalUH.

«3aqreHo CTyIeHT JeMOHCTPUPYeT ChOPMHUPOBAHHOCTD AUCIUILIMHAPHBIX KOMIIETCHIHH: B X 0I¢ KOHTPOJIBHBIX MEPOIIPHAT
oT 61 »/ «yllOB Hil JOMYCKAIOTCS 3HAYUTEIILHBIE OLIHOKH, HPOSIBIACTC 51 OTCYTCTBHE OTACNIHBIX 3HAHUH, YMEHHH, HABBIKOB 110 HEK
110 75 J1eTBOPUT OTOPHIM AUCLMIUIMHAPH bIM KOMIIETCHIMSIM, CTYICHT UCIIBITHIBAECT 3HAUUTENbHBIC 3aTPYAHEHHS IIPU OIIEPUP OBaHU

€JIbHO» U 3HAHUAMMU M YMEHUSIMH IIPHU UX IIEPEHOCE HA HOBBIC CUTYaI[UH.

«HE 3a4T

eHOY» / «H .
or 41 ey1OBIET V cryzpenra He chOpMHUPOBAHBI JUCIMIUTHHAPHBIC KOMIIETSHIIUH, IPOSBIISIETCS HEJO CTATOYHOCTD 3HAHHH,
1o 60 Y YMEHUH, HABBIKOB.

BOPUTEJIb

HO»
«HE 324

TEHOY» / «
or 0 He HOBHGI[I/ICLII/IHHI/IHaprle KOMITETEHIMH He chOPMUPOBAHEL. [IpOsIBISIETCS TOTHOE MM MPAKTHYESCKH MOJTHOE OTCYTCTBHE
040 y 3HAaHUH, yMEHUH, HABBIKOB.

TBOPUTEIN
BHO»

Cymma 6anoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JCSITEIHHOCTH B pamMKax
JCIIATUTMHBI, TICPEBOIUTCS B OIIEHKY B COOTBETCTBUU C TAOJUIICH.

Cymma Gammos | OueHka no npomesxy

TOYHOM aTTeCTaIUH XapakTepUcTHKa KauyecTBa C(HOPMUPOBAHHOCTH KOMITETEHIINI
10 AUCUUILIMHE




«3auTeHoy /

CTyaeHT IeMOHCTPHPYET CHOPMHPOBAHHOCTh NHUCIHILUTHHAPHBIX KOMIICTEHINH, 00
Hapy’KMUBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U NTy0OKoe 3HaHUE y4eOHOTro MaTep
Maja, yCBOWJI OCHOBHYIO JTUTEPATYpPy U 3HAKOM C JOIOJIHUTEIBHOMN TUTEPATY PO, pe

ot 91 zio 100 «OTIINYHOY KOMCHJIOBAaHHOM MPOrpaMMOid, yMeeT CBOOOTHO BBITIOHATH MPAKTUUCCKHUE 3a/IaHMs,
MIPEIyCMOTPEHHBIC IPOTPaMMOi, CBOOOIHO ONEpHPYET NPHUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD IUCIHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIC 3HAHUs, YMEHUSA OCBOCHBI, HO JOITYCKAIOTCS HE3HAYNTEIIbHBIC omvn61<1/1, HET
«XOPOLIO» OYHOCTH, 3aTPYIHEHHUS IIPU aHATUTUYECKUX OINEpallUsiX, IEPEHOCE 3HAHUN U YMEHHU
1l Ha HOBBIE, HECTAHJAPTHBIC CUTYaLlUH.
CTyneHT 1eMOHCTpUpyeT chOPMUPOBAHHOCTh AUCIUIUIMHAPHBIX KOMIIETCHINH: B X
«3a4TeHO» / 0/1¢ KOHTPOJIBHBIX MEPOIPUSITHI JOMYCKAIOTCS 3HAYMTENIbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 no 75 «YJIOBIIETBOPUTENbH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCUUTUITMHAPH
o» BIM KOMIICTCHIIWSIM, CTYICHT HCIIBITBIBACT 3HAYNUTEIBHBIC 3aTPYIHEHUS IIPU OIIEPUP
OBaHMHU 3HAHUSMHU M YMEHHUSAMM IIPU UX IICPEHOCE HA HOBBIC CUTYALWH.
«HE 324TCHOY /
or 41 110 60 S — VY crynenra He C(bOleI/IpOBaIiLI JHCLUTIIIMHAPHBIE KOMIIETCHIIUH, TIPOSBIICTCS HENO
CTaTOYHOCTB 3HAaHWW, YMCHUH, HABBIKOB.
HO»
«HE 3a4TCHOY /
o1 0 10 40 P — JucuuninuHapHble KOMIETEHUUH HE cdjopmnpoxzaﬂm. [IposiBnsieTca mosHOE MM
Hon MPaKTUYECKH MTOJTHOE OTCYTCTBUE 3HAHMM, YMEHUH, HABBIKOB.

5 IlpumepHbIe OLICHOYHBIE CPeACTBA

5.1 Bonpocsl o Temam/pa3zjiesiaM IHCHUILIMHBI JJIS1 IPOBeEAeHUsI KOJIJIOKBUYMA

[TpuMepHBIe BOPOCHI I TPOBEICHUS KOJIJIOKBUYMA:

Tema 1. Beéeoenue. Knemka — snemenmapnasn eOUHuUa Hcueozo.

1. Ucropus nuTosoruy.

2. MeTo/Ibl IUTOJIOTUH.

3. Crpyxrypa AHK, PHK, AT® u Genka.

4. MexXKJeTOYHbIe KOHTAKTBI U UX THUIBl y MHOTOKJIETOYHBIX OPTaHU3MOB.

5. CneuuanbHble OpPraHOWUIBl KIETKH: MHOMDUOPUIUIBI, PECHUYKH U IKTYTHKH, HX
(GYHKIIMOHUPOBAHHUE.

6. Haubonee pacnpoctpaHeHHbIE XpPOMOCOMHBIE TATOJIOTHH YEIOBEKa.

7. OcobenHocTH (POTOCUHTE3A y PACTEHHIA.

8. buocunres Oenka.

9. Cunre3 ATO.

10. Amonto3 - 3amporpaMMHUpOBaHHasi THOEb KIETOK.

Tema 2. Xumuueckan opzanu3ayus Kiemku.

1. Xumuueckuit coctaB KiIeTKU. [IpolieHTHOE cofepKaHre BEIIECTB B LIMTOIIA3ME.

2. Heopranunueckue BEIIeCTBA U UX POJIb B JKU3HEACATEIIHHOCTH KIETKH.

3. benku nuTorazMbl. X poiib.

4. YrneBoAbl KJIETKH, UX 3HAYCHHE.

5. JIunuael v TMIIOMIBI B KIIETKE.

6. Oprannueckue Bemectsa. JIHK n PHK.

7. ®epMEeHTHI, UX POJb AJs METa00JIUu3Ma KIETKH.

Tema 3. Aopo.

1. Otnuune sapa 5yKapuOTHUECKUX KIETOK OT HYKJI€OU 1a POKapHOT.

2. KommnoHeHT#H!I sizpa.

3. ®yHKIMHU sapa.

4. CtpoeHue sIepHON 000TIOUKH.

5. IHK u PHK kierounoro siapa.

6. SInepHbIit COK U ero QyHKIUS.

7. SInepHO-1IIIa3MEHHBIE OTHOILLICHUS B KJIETKE.

8. CymecTBoBaHue KieTku 0e3 siapa. OTBeT 000CHYHTE.



9. I'pynnbl XpoOMOCOM IO PacIOIOKEHUIO IEHTPOMEPHI.

10. Xpomocombl B HHTEpPa3e MUTO3A.

Tema 4. [Jlumonnasma u ee cmpyKkmypHsle KOMHOHEHMbL.

1. Ilpoyeccwvl, npomekarowue 6 euanoniasme.

2. bapvepnas ¢pynxkyus niazmamuyeckou MmemopaHul.

3. Pocm u 0O6HOGIeHUe NIaZMamuyeckol MemMOpaHbl.

4.0paanoudsl K1emxu, Komopwvle OMHOCAMCA K 8AKYONAPHO-MPAHCNOPMHOL CUCTEMe.

5. Bewjecmsa, nonaoarowue ¢ annapam I o1v0o4cu.

6. @yuxyuu annapama I onvoucu.

7. I[lepeuunvie u 6mopuyHvle TU30COMDL.

8. Inaokutl pemuxyiym 6 Kiemrkax neyeHu.

9. Ilpoyeccwl, ceazannvlil ¢ cunmeszom ATD.

10. Kpucmur.

Tema 5. Knemounasn oughgpepenyupoexa.

1. OcHOBHBIE MOP()OTEHETHYECKHE MTPOIECCHI.

2. Knemounwiil yuii.

3. Huxnunwi.

4. Knemounwiti mun.

5. Cmeonosvie kiemxu.

6. OcHognble smanvl OuppepeHyuarbHol SKCnpeccuu 2eHo8.

7. ¥Yposnu oupppepenyuposxu.

8. Qugpgepenyuposxa me300epmboi.

Tema 6. /lenenue knemxu.

1. ®a3bl KJIETOYHOTO IUKIIA (AeTCHUS KISTKH).

2. Tumnbl geneHust KIeToK.

3. OTnuynre aMuTO3a U YHIOMHUTO3a OT HOPMAJIBHOIO MUTO3a, U JIJIsl KAKUX OpPraHU3MOB OH
XapaKkTepeH.

4. buonoruueckoe 3Ha4YEHHE MUTO3A.

5. Muros.

6. C uem cBs13aHO Ha3BaHHe Tenodassl - "mpodasza HaoOopoT".

7. HaGop XpoMocoM B pe3ysIbTaTe MUTO3A.

8. Meiios.

9. HaGop xpomocoM B pe3yibTaTe Meno3a.

10. IToHsiTHE KOHBIOTALIWSL 1 KDOCCUHTOBEP XPOMOCOM.

Kpamxue memoouueckue ykazanus

KonnmokBuyM — oniHa U3 (hopM OIIEHKH 3HAHUH CTy[AEHTa. B X0/1€ KOJIOKBUYMa CTY/IEHTaM
npeyiaraeTcsi OTBETUTh Ha s BOMPOCOB, MO3BOJISIIOIIMX MPOBEPUTH 3HAHUSA, MOJYyYEHHBIE BO
BpeMs JIEKLMH M CaMOCTOATENBbHOM paboThl cTyaeHToB. KoHTpomb ocymiectBisiercs B (opme
YCTHOH Oecenpl mpenoaaBaTesb — CTYAEHT. [ MOAroTOBKM K KOJUIOKBUYMY CTYZAEHTY BBLIAOTCS
BONPOCHI IO Temam/paszienaM TUCIHUIUIMHBL. YUYaCTHUKU 3aHSATUS BBICKA3bIBAIOT COOCTBEHHBIC
MBICJIM, JE€MOHCTPUPYS YPOBEHb 3HAHMM B paMKax IMpoWaeHHOro marepuana. Ha
KOJUJIOKBUYMECTYICHTAM 3allpellaeTcs M0Jb30BaThCsl BCIIOMOraTeIbHBIMU MaTepHaaMu.
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CTyJeHT 1eMOHCTPUpPYeT CHOPMUPOBAHHOCTh KOMIICTCHIINIT, 0OHApY)KUBACT BCECTOPOHHEE, CUCTEM aTHYECKOE U ITy0OKOe IIOH
5 5 MManme y4eOHOr0 MaTepuaa, IOJIHOCThI0 COPMHUPOBAHBI YMEHHUS U HA BBIKH IIPH BBIIOJHEHUH J1a00paTOpHOH paboThl, ohopM
JICHUH Pe3yJIbTaTOB M 3alllUTe O0TYeTa I1o J1ab opaTopHOi paboTe. Bee 3amanus ocBoeHSI.
CTyzmeHT 1eMOHCTpHUpPYET c(hOPMUPOBAHHOCTH KOMIIETEHIINI Ha CpPETHEM yPOBHE: OCHOBHBIC 3HAHU 1 OCBOCHBI, yMEHHS U HAaBBI
KU TIPH BBITIOJIHEHUH J1Ta00paToOpHO# paboThl, 0OPMIICHUH PE3YIIbTAaTOB M 3aIUTE OTYETA MO JIabopaTopHOU pabdoTe chopMUpoB
aHbl. Bce 3a1aHns 0CBOGHBI, HO JIOIYCKAOT €5l HE3HAYUTEIIbHBIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHHS IIPU AHATUTHYECKUX Orepa
LHSIX.



CTyzmeHT 1eMOHCTpHUpPYET c(HOPMUPOBAHHOCTH KOMIIETEHIINH Ha 0230BOM ypOBHE: B X0/i¢ KOHTPOJb HBIX MEPONPHUATHIH JO0ITyCKa
IOTCSI 3HAUUTENIbHBIC OIIMOKY, CTYJCHT MCHBITHIBACT 3HAYNTEIIbHBIC 32T PyJHEHHS IIPH IIEPEHOCE 3HAHWI Ha HOBBIS

3 3 mpakTHYecKHe CUTyalliH. Y MEHHs ¥ HaBBIKH IIPYU BBIIIO JIHEHUH JIAOOpaTOpHOH paboThl, 0popMIIEHIH pe3ysIbTaTOB U 3alIUTE OT
YeTa 1o 1abopaTopHOH pad oTe chopMHUPOBAHBI HEMIOTHO, B OTYETE OTCYTCTBYET CTPYKTYpa, HEKOPPEKTHO C(HOPMYITHPOBAHEI B
BIBOJIBI.

CTyleHT 1eMOHCTPHPYET COPMHPOBAHHOCTH KOMIIETEHIMI Ha YpPOBHE HIKe 6a30BOro, NPOSBIIAETCSA HEOCTATOYHOCTD
3HaHMH, yMEHHI 1 HaBBIKOB

1 HpOSIBJ'IHeTCH IIOJIHOE WJIU NMPAKTHUYCCKU OJIHOEC OTCYTCTBUE 3HaHHﬁ, yMeHI/Iﬁ 1 HAaBBIKOB

0

*KonmnuecTBo 6amioB 3a 1 kommokBuyM. Beero 6 KOIOKBHYMOB
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Cnucok BOMpOCOB:
Tema 1. Beeoenue. Knemka — snemenmapnasn eOuHuua Hcueozo.

IIpenMeT IUTONOTUH.
HcTopus pa3BUTHS LIUTOJIOTHH.
MeTtoabl uccien0BaHMs KIETKH.
Knerounas teopust.
CoBpeMEeHHBbIE MOJI0KEHHS KIETOYHON TEOPHH.
OCHOBHBIE THIIBI KIETOK U X KIacCU(pUKAIIUS.
OO011He 4epThl CTPOCHUS KIIETOK.
[IpokaproThl. XapakTepUCTHUKA TPOKAPUOTUUECKUX OPTraHU3MOB.
OyKapuoThl. XapaKTEPUCTUKA yKapUOTHYECKON KIETKH.
CtpoeHue pacTUTETHHOMN KIETKH.
CxoncTBa M OTIAMYMS B CTPOECHUHU KIIETOK 3YKapuOT U MPOKAPHUOT.
OTnuuuTenbHbIe 0COOEHHOCTH CTPOCHHS PACTUTENBHON M dKUBOTHON KJIETOK.
IToBepXHOCTHBIN annapar 3yKapuOTHYECKUX KIETOK U €r0 CTPOEHUE.
['mukokanuKe, ero cTpoeHue U (PYHKIIHH.
Tema 2. Xumuueckan opeanu3ayus Kiemku.

XUMUYECKUH COCTaB KIETOK.

MexaHn3MBbl TPaHCIIOPTA BEIIECTB YEPE3 MIIa3MOJIEMMY.

Crpoenue Ouonornyeckux MeMOpaH U ux (pyHKIHH.

MeKKIIeTOUHbIE KOHTAKThI

CTpoeHue KIETOUHBIX 000JI049€K SYKAPHOT, IPOKAPHOT.

Hemem6panusbie opraneibl. CTpoeHue QyHKIUH.
Tema 3. Aopo.

Snepuast o6omouka, cTpoeHue, GyHKIUN.

O6muras xapaktepuctuka nHTep(dazHoro sapa. yHKIHUH spa.

Oco0OeHHOCTH CTPOEHUS U PYHKIIMHA XpOMATHHA U UHTEP(A3HBIX XPOMOCOM.
Tema 4. IJlumonnazma u ee cmpykmypHovle KOMHOHEHNbL.

ITutomuazma, coctas, GyHKIHU.
[TnazmanemMma, 0COOCHHOCTH CTPOCHUS, (HYHKITUH.
OuOpHUIIIPHBIE CTPYKTYPHI IIATOTUIA3MBI.

Tema 5. Knemounasn oughgpepenyuposka.

Peryssius k1eTo4HOro HUKIIA.

Huddepennmponka kiaetok. @akTopsl u perynsmnus 1udhepeHITuPOBKY.

CtBonoBas kietka u auddepoHn.

ArnonTo3 u HeKpo3 ki1eToK. CpaBHUTENbHAS XapaKTEPUCTHKA.

OmnyxoneBas TpaHC(POpMALUS KIETOK. XapaKTepHbIE IPU3HAKH OITyXOJIEBOH KIIETKH.
Tema 6. /lenenue knemxu.



Bocnpon3BoaCcTBO KIETOK.
JKu3HeHHBIN MK KIETKH.
MexaHn3MBl KJIETOYHOTO JEJIeHUs. AMHUTO3.
Mmuto3. MuTtotnueckuii UK. XapakTepuctuka a3z MuTo3a. bruonornyeckoe 3HaueHue
MUTO3a.
[Tonunuonaus, NONUTEHNUS.
[{uToknHE3, 0COOEHHOCTH €ro NPOTEKAHUS B KJIETKAaX PACTEHUN U )KMBOTHBIX
Metios, (ha3sr Meiio3a.

buonornueckoe 3HaueHue Meliosa. Paznnuus Mexay MUTO30M U MEHO30M.

Kpamxue memoouueckue ykazanus

Bonpockl mo3BOJSAIOT MPOBEpUTH CHOPMUPOBAHHOCTh KOMIETEHIMM Yy CTyJeHTa 10
quciumuinHe. CTyIeHT MOXKET OTBETUTh Ha BONPOC YCTHO, WJIM HUCBMEHHO (IO PEIICHUIO
npenojasatens). [Ipu nmoucke oTBETOB Ha BONPOCH! PEKOMEHA0BaHA OCHOBHAS U JIOMOJHUTEIIbHAS
auTepaTypa(CrucoK JUTepaTyphl MpeJIcTaBleH B paboueil mporpaMme TUCIMITIHHBI).
HlIxana oyenku
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CTyzmeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMIIETEHIIUH Ha HTOTOBOM ypOBHE, 0OHAPY>KHBAeT BCECT OPOHHEE, CHCTEMAaTHUIe
CKOe 1 ITy0oKoe 3HaHHe y4eOHOro MaTepuaa, yCBOMI OCHOBHYIO INTEPATypPy U 3HAKOM C IOTOIHUTEIBHOH IUTEPaTypOt, peKo
MEHI0BAaHHOH MPOTrpaMMOi, yMeeT CBOOOAHO BBINOIHATH TEOPETHUECKUE U MIPAKTUUECKHE 3aaHHs, IPeTyCMOTPEHHbIE TPOTpa
MMOH, CBOOOJIHO OIIEPUPYET IPHOO PETEHHBIMU 3HAHUAMU.
CTyneHT ieMOHCTpHUpYeT COPMHUPOBAHHOCTh KOMIICTEHIIMU HA CPETHEM YPOBHE: OCHOBHBIC 3HAHUS OCB OCHBI, HO JIOITyCKalOTC
4 551 He3HAUUTENbHBIEC OMNOKN, HETOYHOCTH, 3aTPYAHCHUS IPH aHATUTHIECKHUX OINepanysX, IepeHoce 3HAHUH U Ha HOBEIE,
HECTaHAApTHBIC CUTYAIUN.
CTyzmeHT 1eMOHCTpHpPYET c(hOPMUPOBAHHOCTH KOMIIETEHIUH Ha 0230BOM YPOBHE: B X0O/I€ KOHTPOJIBHBIX MEPONIPUATHI IOITyCcKa
3 410TCsl 3HAYUTEIBHBIE OIIMOKH, MPOSIBISAETCS OTCYTCTBHE OTJEIbHBIX 3HAHUH 10 HEKOTOPBIM KOMIETEHIIUAM, CTYJEHT UCITBITHIBA
€T 3HaYMTEJIbHBIC 3aTPYAHEHNUS [IPU ONICPUPOBAHNH 3HAH MMM IIPH MX [IEPEHOCE Ha HOBBIE CHTYAIIUH.
) 3, CTyzeHT AeMOHCTpHpYyeT ChOPMUPOBAHHOCTH KOMIIETEHLIMU HAa YPOBHE HIDKE 06a30BOT0, IIPOSBIISAECTCSA HE JOCTATOYHOCTD 3HAHU
5 #.
1 OIlposBisieTcs MOJHOE WM IPAKTUUECKU ITOJTHOE OTCYTCTBUE 3HAHHH.
* KpI/ITepI/II/I OIICHKHU YCTHBIX OTBE€TOB I1O OT)]CJ'II)HOﬁ TEME AUCHUIIIIMHBI (1/13 HUX OTBOJUTCA
no 5 OaiyoB HAa OMpoC MO MaTepualy JIeKIMM U 1o 3 Oamia mo Marepualny MpaKTHYECKOTro

3aHsaTHs). Beero 6 Tem

5.3 IIpuMepsbl TeCTOBBIX 3aJaHUI

Tema 1. BBenenue. Kierka — 3j1eMeHTapHasi eITMHULA dKUBOTO.
1. K nBymeMOpaHHBIM OpraHOMaM KIETKH OTHOCSTCS.
1) anmmapat o1k U XJIOPOTIACThI

2) pubOCOMBI U LICHTPUOIH

3) MUTOXOHJPUU U TUIACTHIBI

4) TMU30COMBI M SH/IOTUIA3MATHYECKas CETh

2. OCHOBOIIOJIO)KHUKAMHU KJIETOYHON TEOPUH SIBIISIFOTCS.
1) bap

2) llIBanH

3) Bupxos

4) neiinen

3. O6muM IpU3HAKOM PACTUTEIBHON M )KUBOTHOH KIETKH SABISETCA:
1) rereporpoHOCT

2) HamTM4ue MUTOXOHAPHIA

3) HanM4ue XJIOPOILIACTOB

4) HanM4Ke KJIETOYHON CTEHKH

4. DyKapuoThL:

1) crIoCOOHBI K XeMOCHHTE3Y

2) IMEIOT JIN30COMBI

3) UMeroT SAAPO

4) HE UMEIOT MHOTHX OPTaHOUIOB

5. B kieTkax npokapuoT UMETCs:

1) siapa



2) pubOCOMBI

3) MUTOXOHIPUH

4) Bce IepeYHCIICHHBIC OPTaHON b

6. CTpykTypa Oenka reMorJio0nHa:

1) mepBHYHas

2) BTOpUYHAA

3) TpeTnuHas

4) yeTBepTUUHAS

7. JlefikomnacTsl — 3TO OpraHOUAbI, B KOTOPBIX:

1) HaxOIATCA NUTMEHTBI KEITOI0 U KPacHOTO I[BETA

2) HaKaIUTHBAeTCs KpaxMall

3) mpoucxoauT HOTOCHHTE3

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

8. XpoMomnacTel — OpraHou/ibl, B KOTOPBIX:

1) IpoUCXOANUT CUHTE3 YIIEBOJIOB

2) HaKamIuBaeTCs KpaxMal

3) HaxXoATCS MUTMEHTBI KPACHOTO U 5KEJITOrO I[BETA

4) mporcxoauT (HOTOCHHTE3

9. KireTouHoe IBIKECHUE 00SCIICUHBACTCS:

1) mra3mMaTrdeckoit MeMOpaHOi

2) IUTOCKETIETOM

3) MUTOXOHIPHUSIMHU

4) pubocomamu

10. Dupomia3MaTiyeckasl CeTb 00ECIICUYNBAET:

1) cuHTE3 ¥ TPaHCHOPT OPraHUUYECKUX BEILECTB

2) hopMHUpOBaHUE JTHU30COM

3) BBIBEJICHHE IPOYKTOB OMOCHHTE3a U3 KIETKA

4) HaKOIIJICHHE KpaxMal

Tema 2. XumMuveckasi OpraHu3alus KJIeTKH.

11. Boga, urpatomast GONBIIYyI0 POJIb B MOCTYIUICHUH BEIIECTB B KJICTKY H yNAJICHHH M3 Hee OTPabOTaHHBIX
MPOAYKTOB, BHIMOJHSIET (PYHKLUIO:

1) pacTBOpUTENS

2) CTPOUTENIBHYIO

3) KaTaJTUTHYECKYIO

4) 3a0IUTHYIO

12. J)KuBble opraHu3Mbl HY>KIAIOTCS B a30T€, TAK KaK OH CITYXKHT:

1) TTaBHBIM COCTaBHBIM KOMIIOHEHTOM OEITKOB M HYKJICHHOBBIX KHUCIIOT

2) OCHOBHBIM HCTOYHUKOM 3HEPTUU

3) TIaBHBIM CTPYKTYPHBIM KOMIIOHEHTOM YKHPOB U YTIICBOIOB

4) OCHOBHBIM IIEPEHOCYHKOM KHCIOPOIa

13. Boja y4yacTByeT B TEIUIOPETYJSILHHU Oaroaaps:

1) MoNIPHOCTH MOJIEKYJT

2) HU3KOH TETUIOEMKOCTH

3) BBICOKOH TEIIIOEMKOCTH

4) HeOONBIMM pa3MepaM MOJEKYIT

14. Kakyto (yHKIHIO BBIIONHSIOT OSJIKHU, YCKOPSIOIINE XUMHIECKUE PEAKIHN B KIIETKE:

1) TopMOHANBHYTO

2) CUTHAJIBHYIO

3) bepMEeHTATHBHYIO

4) nHGOPMALMOHHYIO

15. KieryaTka u rJIMKOT€H OTHOCSTCS K:

1) 6enkxam

2) MOHOCaxapuaaMm

3) nunugam

4) nonucaxapuuam

16.Xoporo pacTBopsieTcsi(-10TCs) B BOJE:

1) KUpHBIE KUCIOTHI

2) MeTaIbl

3) pochomummmbr

4) MOHOCaXapHIBI

17. BxonaT B cocTaB (pepMEHTOB U BIHSAIOT Ha OOMEH BEIIECTB!

1) ropmoHEI

2) KUpbI

3) BUTaMUHBI

4) yrneBobl

18. Monexynsl PHK, B otinune ot JIHK, conepxat a3oTucToe ocHOBaHUeE:

1) aneHuH



2) ryaHuH

3) ypauun

4) mUTO3MH

19. B cocras monekyisl JIHK He Bxonut:

1) uro3un

2) docdopHast kuciora

3) pubo3a

4) TUMUH

20. CTpyKTypy, HAIIOMUHAIOUIYIO IO (hOpPME JIHCT KICBEpa, UMEET MOJICKYJIa:
1) remoryioOuHa

2) TPHK

3) xnopodumnia

4) uPHK

Tema 3. Snapo.

21. SnpbIIKO — 3TO yY4aCTOK XPOMOCOMBI, T1ie 00pa3yeTcsi:
1) uPHK

2) pPHK

3) JHK

4) ATD

22. SInpo - 370!

1) tBymMmeMOpaHHas CTPYKTypa

2) oqHOMEMOpaHHas CTPYKTypa

3) HemeMOpaHHasi CTPYKTypa

4) TpexmMeMOpaHHasi CTPYKTypa

23. XpoMOCOMBI — 3TO:

1) CTpYKTYpBI, COCTOSIINE U3 OelTka

2) ctpykTypHl, coctosue u3 JJHK

3) ctpykrypsl, coctosimue u3 PHK

4) cTpyKTypHI, cocTosimue u3 6enka u JJHK

24. Ponb AApHIIIKa 3aKII09AeTCs B ()OPMUPOBAHHH!
1) xpomocom

2) au30com

3) pubocom

4) MUTOXOHAPUH

25. OCHOBHOE OTIMYHE [IPOKAPUOT OT SYKAPUOT 3aKIIKOYAETCS B TOM, YTO:
1) y mpokapHuoT HeT 0(OPMIIEHHOTO sapa

2) y npokapuot Het JJHK

3) y npokapuort Het PHK

4) mpOKapuOTHl HE UMEIOT KIIETOYHOTO CTPOCHUS
26. BemectBo, KOTOPOE SIBISIETCS 3aIACHBIM B KJIETKaX )KUBOTHBIX:
1) uemmonosa

2) rioKo3a

3) TIMKOTeH

4) 6enok

27. K sykapuoTam He OTHOCHUTCSL:

1) undyzopus Tydenspka

2) nanoyka Koxa

3) sBriIeHa 3eNeHas

4) yenoBek

28. K sykapuoram OTHOCHUTCS:

1) Bupyc CIT1a

2) KUIIeYHas Mmajogka

3) nu3eHTepuitHas ameba

4) xonepHbIi BHOPHOH

29. MManoukoBuaHas Gpopma OakTepuil Ha3bIBACTCS:
1) Gamna

2) KOKK

3) cniupusuia

4) BuOpHOH

30. YV GakTepuii, Kak U y TpHOOB, HET:

1) xyeTouHoit 0007T09KH

2) XpoMOocoM

3) mnactun

4) pubocom.

Tema 4. IluTomiazMa U ee CTPYKTYPHbIe KOMITOHEHTHI.
31. uromna3ma:

1) BomHBII pacTBOp MUHEPATIBHBIX U OPTaHMYECKHUX BEIECTB KICTKH 0e3 smpa



2) pacTBOp OPraHHMYECKUX COCTHHCHUI

3) BHyTpEHHEE COACPKUMOE siapa

4) BHEIIIHEE COJIEPIKIMOE SIpa

32. PubocoMHI B KJIeTKaX 00eCIIeYNBaIOT CHHTES:

1) munuoB

2) 6enkoB

3) HYKJIEMHOBBIX KHCJIOT

4) xupoB

33. OcHoBHas pyukius I1IC:

1) paspyuieHre BpeAHBIX IS KJICTKH OTXOI0B

2) XpaHEHHE 3aITacCOB IUTATEIFHBIX BEIIECTB

3) monmy4eHne OpraHNYECKHUX BEIIECTB

4) xpaHeHHE BUTAMUHOB

34. OcuosHas ¢ynkims OI1C:

1) mepemenieHie OPraHU4IECKUX BEIICCTB

2) pa3pylIeHHe BPEAHBIX I KJIETKH OTXOA0B

3) XpaHEeHHE 3aI1aCOB IUTATEIFHBIX BELICCTB

4) nory4eHne OpraHMIecKUX BELICCTB

35. MUTOXOHAPUN MOXKHO Pa3riisiJeTh:

1) maske HEBOOPY>KEHHBIM TJIa30M

2) TOIBKO C TOMOIIBIO 3JEKTPOHHOTO MUKPOCKOTIA

3) ¢ moMOIIBI0 TFOOOT0 MUKPOCKOTIA

4) Henb34 Pas3rIAgeTh

36. Cknaaxa BHyTpeHHEH MeMOpaHbl MUTOXOHIPUH HA3bIBAETCS:
1) rpana

2) kpucra

3) mmazmaieMmma

4) yxo

37. Ha mem0Opanax mepoxosaroii II1C uner cuutes:

1) HYyKJIEMHOBBIX KUCIOT

2) yriieBoJI0B

3) GenkoB

4) )xupoB

38. HemeMOpaHHBIM KOMIIOHEHTOM HEPBHOH KIICTKH SIBIISACTCS:
1) pubocoma

2) MUTOXOHAPHS

3) sHJOIUTa3MaTHYECKAs CETh

4) siapo

39. CuHTe3 pa3nUyuHBIX BELIECTB U MEPEHOC UX IO KIETKe 00eCIeInBacT:
1) uuTo301H

2) pubOCOMBI

3) BIIC

4) KTyTHK

40. bonblyto 4acTh LUTO30I1s IPEACTaBISET:

1) aMHHOKHCIIOTHI

2) Boga

3) yruieBos1 ¥ OeNKu

4) BUTaUMHBI

Tema 5. Knerounas nuddepeHunponBka.

41. lpuzHaku AupGepeHIPOBKU KICTOK 3apPO/IBIIIA TOSBIITIOTCS B IEPHOJ
1) racTpymsun

2) npoOiteHust

3) opraHorenesa

4) pocta

42. B oHTOreHe3e MOCTIMOPHOHATBHBIN IEPUOJ — ITO
1) Becb mepuoJ pa3BUTHsI OpraHu3Ma

2) nepuoj qudPpepeHInPOBKU

3) mepuoJ OT BBIXOJIA U3 SHIIA WIIA POXKICHHUS 10 CMEPTH
4) mepuon pocta 1 T HEPESHIINPOBKA KIICTOK

43. TIpouecc, MpUBOIAIINE K 00pa30BaHUIO OIACTYIIBI -
1) ractpynsamus

2) npoGnenue

3) opraHorenes

4) nudpdpepeHurpoBKa

44. CpeqHuii 3apoBILICBBIN JIMCTOK, PACIIOI0KESHHBIA MEXKy Hapy>KHBIM U BHYTPEHHUM
1) sxTonepma

2) aHTONIEpMA



3) me3oaepMma

4) bmacromepma

45. OcobeHHOCTH, XapaKTepHbIE IS APOOIICHUS:

1) HakarIMBaeTCs KJICTOUHBIN MaTepral I JaTbHEHIIero pa3sBUTHS

2) obpazyromrecs KJIETKH ¢ KKIBIM ACTCHIEM YMEHBIIAOTCS B pa3Mepax

3) mpotecc 3aBepiaeTcs 00pa3oBaHHEM MHOTOKIETOYHOTO 3apO/IbIIIa-0IacTyIbl

4) 3apofpIll Ha 9TOM CTAJAUN COCTOUT U3 3aPOABIIIEBBIX JHCTKOB

5) mporecc 3aBepuaeTcs 00pa30BaHUEM racTPyJIbl

6) KJIETKU 3apOo/iblllia He AENSTCS U He PacTyT

46. KiteToYHbIM LMKJIOM Ha3bIBA€TCs IEPUOJ OT:

1) cunte3a IHK mo cunreza PHK

2) IPECUHTETUIECKOH CTaIIH 10 MOCTCHHTETHIECKON

3) BO3HHKHOBEHUS KJIETKH B Pe3yIbTaTe JACJICHHS 10 €€ ACTCHHS

4) CHHTETHUYECKON CTaINH 0 MPECUHTETUIECKON CTaIul

47. PocT M pa3BUTHE KIETKH, BBIIOJHEHHE KIETKOW CBOMX (YHKIHMA B OpraHu3Me, yIBOCHHE XPOMOCOM
MIPOMCXOJUT B IIEPHO, Ha3bIBACMBbIil:

1) uarepdasoit

2) meiio3oM

3) MUTO30M

4) OBOTCHE30M

48. Tleprox naTEpda3bl, BO BpeMs koToporo npoucxoaut yasoenne JHK knetkn:

1) mpecunrernueckuii (Gp)

2) cuHTeTHYeCKHH (S)
3) nocrcunTerndeckuit (Go)

4) metadaza

49. Perukanus (penyInKaius), MPOUCXOIIas B S-CTaquu HHTep(a3bl
1) cunTe3 Gemka Ha prOOcOMax

2) cunre3 nPHK na JJHK

3) mpouecc camoynBoenus JJHK

4) cunre3 TPHK na THK

50. B mocrcunTernueckoM nepuoje (Gy) untepdassl KieTka

1) cuaresupyer JHK

2) cimpanu3yeT XpOMOCOMBI, PACTBOPSET SAESPHYIO MEMOpaHy

3) yaBauBaeT ueHTpuoin, HakammuBaeT AT®, cunresupyet 6enku

4) yBenuuuBaercs B pazmepax, oopazyer PHK u 6enku

Tema 6. /lesieHHe KIIETKH.

51. INpouecc meneHus KICTKH, HE CBI3aHHBINA C MIPOXOXKICHHEM (a3, COIPOBOKIAIOIIIICS IIEPETsDKKON spa, 0e3
JIETICHUS [TUTOIITa3MBI:

1) metios |

2) MuTO3

3) amuTo03

4) metios 11

52. IloaroroBurenpHas cragus JEICHUS:

1) nuakuHe3

2) UHTEPKHUHE3

3) IUTOKMHE3

4) nuarepdaza

53. B ocHOBe 00pa30BaHUs IBYX XPOMATH/I B OJJTHON XPOMOCOME JISKHUT MPOIIECC:

1) cuHTe3a yriaeBoaos

2) OKUCIIeHUS OEIIKOB

3) yasoenus JJHK

4) pacuieryieHusl JTUIHII0B

54. IlonoBble KJIETKU MIEKONMTAIOIINX, B OTJINYME OT COMAaTUYECKUX, UMEIOT:

1) 3amac nUTaTeNBEHBIX BENIECTB

2) OOJBIIOE YHCIIO JTU30COM

3) sIpo ¥ OUTOIIIA3MY

4) rarmIouaHbEIA HAbOp XPOMOCOM

55. CoxpaHeHue JOYEPHUMHU KJIETKaMH TUILIOWIHOTO Habopa XpOMOCOM MAaTEPHHCKON KIIETKH 00ecreunBaeTcs
MIPOLIECCOM:

1) ortoroTBOpEHUS

2) MuTO3a

3) ciopoobpazoBaHus

4) meiioza

56. Snpo coMaTHuyeCKOWM KIETKM JATYIIKHA cofepkuT 26 xpomocoM. Cxonbko Mmoisekyn HHK copepxkut
CIIepPMAaTO30U L JIATYIIKH:

)13



2) 26

3)39

4)52

57. Ilpu MUTO3€ XpOMOCOMBI PACXOIATCS K MOJIOCAM KJIETKH B:
1) anadaze

2) mpocase

3) meradaze

4) Tenodasze

58. Kakoii u3 nepe4yrciieHHBIX POLIECCOB MPOUCXOJUT B Telo(hasze MUTO3a:
1) obpa3zoBaHue BepeTeHA ICICHUS

2) crimpanu3anus XpoOMoCoM

3) pacTBOpeHue SEPHON 000TOUKH

4) obpazoBaHue SAEPHOIN 000IOUKH

59. Kakas da3a geneHus KIeTKH N300pakeHa Ha PUCYHKE:
1) mpodaza

2) metadasza

3) anadaza

4) Tenodaza

60. Kakyro QyHKITUIO BBITIOJHSIOT XPOMOCOMBI:

1) XpaHAT HAaCIIEACTBEHHYIO HHPOPMALIIIO

2) OCyIIECTBISIIOT CHHTE3 Oelka

3) 06pa3yroT OCHOBY SIAPBIIIKA

OCYIICCTBIISIOT CHHTE3 JIUITH/IOB, YIICBOI0B

Kpamkue memoouueckue ykazanus

TecTtupoBaHue NPOBOAUTCS NPU 3aBEPUICHUH H3YUYEHHUS MPOIIEHHOT0 Marepuana Io
OTIIeNbHBIM pazaenam TeM. CymMmapHas OIleHKa MO MPOWIEHHBIM TeCTaM MEPEBOTUTCS B OallIbl C
COXpaHEHUEM TPOTOPIUH, COMTACHO KPUTEPHUSIM OLICHKH (MaKCUMAaJIbHBIN 0ajul 0 CyMM€ TECTOB—
22). Bpems tectupoBanus, oObivHO He MeHee 40 MUHYT. Pe3ynbraThl TeCTHpOBaHHUS MPOBEPSET
MPEno/1aBaTellb.

IlIxana oyenku
Ouenka bamiel Onucanue

5 20-22 Beimonnaeno 6osee 90 % 3amanuii

4 16-20 Beimomaueno ot 70 1o 89 % 3ananmii
3 11-15 Bemomaueno ot 50 g0 69 % 3ananwmii
2 5-10  Bemouneno ot 30 10 49% 3ananu

1

0-5 Bemonneno menee 30%
*CymmapHble Oabl
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