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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 ear AucHUMIUHBI: GOPMUPOBAHME CHUCTEMATH3WPOBAHHBIX 3HAHHWA B OOJACTH
OHMOJIOTUH KJIETKH.

1.2 Mecto aucuuniaunsl B cTpykrype OOIL: nucuumimna «L{utonorus» oTHOCUTCS K
JUCIUILIMHAM MPEAMETHOTO MoayIIsl o npoduito «buonorus» yactu, hopMupyeMoil yuacTHH-
KaMu 00pa3oBaTeIbHbIX OTHOIIEHH, Osoka b1 (B1.B.01.02).

Jliis n3ydenus aucuuiuinabl «L{utonorus» HeoOXoauMbl 3HaHUS B 001acTH o0mieil 61o-
noruu, oomeit xumun. J{ucuuIiInHa SBIsSETCs] HeOOX0IMMON OCHOBOH ISl U3YYCHUS [IUTOTEHE-
TUKH, TEHETUKU, TUCTOJIOTUH, aHATOMUU U MOp(]oIoruu yesnoBeka, GU3HOIOTHH pacTeHUui, Gpu-
3MOJIOTUH YEJIOBEKA U KUBOTHBIX U JIP.

1.3 lucuumiinHa HanpaBJieHa HA ()OPMHUPOBAHUE CIACAYIOIIMX KOMIETEHIIM:

- OIIK-8. Cnoco0eH OCyIIECTBIIATh MEAArOrMYECKYI0 JIEATEIbHOCTh HA OCHOBE CIICIH-
aJbHBIX HAYYHbIX 3HAHUW, HHAUKATOPOM JTOCTH>KEHUSI KOTOPOH SIBISETCSA:

e OIIK-8.3 /IeMOHCTpHpYyET ClEUUAIbHbIE HAYYHbIE 3HAHUS, B TOM YHWCJIE B IPEIAMET-
HOM 001aCTH;

- IK-2. CrnocobOeH OCYyHmECTBISITh MEAArOTHYCCKYI0 NEATEIEHOCTh 10 TPOQUIBHBIM
npeaMeTaM (JUCHUILTMHAM, MOJYJISIM) B paMKax MpOrpaMM OCHOBHOT'O OOIIEro U CpeaHero 00-
Iero 00pa3oBaHus, HHAMKATOPOM JIOCTH)KCHUS KOTOPOM SIBIISICTCS:

e [IK-2.1 Ilpumensier oCHOBBI TeOopuM (yHIAMEHTAIbHBIX U TMPHUKIAJAHBIX pa3leioB
Ouonorun (OOTaHMKH, 300JIOTMH, MUKPOOUOIOTHH, T€HETUKH, OMOJIIOTUU Pa3BUTHUS, aHATOMUU
YeJIoBeKa, (PU3UOJIOTUH PACTCHHUI U KUBOTHBIX, OOIIEH KOJIOTHH, TEOPUHU IBOJIOIUN) ISl Pe-
LICHUS] TEOPETUYECKUX U IPAKTUYECKUX 3a]1a4.

1.4 Ilepeyenb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsl. B pe3ynbrare u3yueHus AUCIH-
IJIMHBI CTYACHT JI0JKEH:

3HATD.

® METOJbl HAYYHOT'O MCCIICIOBAHUS B COBPEMEHHOM ITUTOJIOTHH;

® YUYEHHE O KJIETKE KaK 3JIEMEHTapHOU €IMHULIE KUBOTO;

® XUMHUYECKYIO U CTPYKTYPHYIO OPTaHHU3AIUI0 3YKAPUOTHUECKOMN KIETKH;

® OpraHM3alUIo TeHETUYECKOro anmnapara KJIeTKH U MEXaHU3Mbl pealn3aluyd reHeTH4e-
CKOM MH(pOpMAINH B KJIETKE;

® OCHOBBI KU3HEACITEIBHOCTH KIIETKH;

e CrocoObl 1 MEXaHU3MBI KJIETOYHOTO JICJICHHUS;

YMeThb!

® CaMOCTOSITENIEHO paboTaTh C YUeOHOM TUTEPATypPOM U AIEKTPOHHBIMU PeCypcamu;

® BECTH MMOWCK HAYYHO JIOCTOBEPHOU MH(POPMAIIUU 110 OMOJIOTUU KIIETKH;

® KPUTUYECKH aHAJIM3UPOBATH U CTPYKTYPUPOBATH HH(OPMAITUIO 110 AUCIUTLIMHE,

® CpaBHUBATh XHMHUYECKYI0 M CTPYKTYPHYIO OpPTaHU3AIMIO KJIETOK TMpEe/CTaBUTENEH
pa3HBIX [APCTB OMOTHI,

e HaOIIOIATh M aHATU3UPOBATH OOBEKTHI MIPH CBETOBO MHUKPOCKOITHH;

® AHAIM3HUPOBATH DIEKTPOHHO-MHUKPOCKOMHYEcKHe (hoTorpaduu KIETOK U UX CTPYKTYP;

e 0oQopMIATH pe3yNbTaThl HAOIIOIEHUH B BUIE 3apUCOBOK U OTICAHUIA;

BJIA/IETh.

® HaBBIKAMH pabOTHI C YU4eOHOU JTUTEPATYpOid, INMEKTPOHHBIMU 00pa30BaTEILHBIMU pPe-
cypcami;

® HaBBIKAMH IKCIUTyaTallil CBETOBOTO MUKPOCKOIIA;

® HaBBIKAMH MPUMEHEHUS JTa0OPATOPHOTO 00OPYIOBAHUS MTPU U3YUCHUH KIIETOK;

® HaBBIKAMH MPE3EHTAIIUN ITUTOJIOTHYECKON MHPOPMAIIUH.

1.5 O0mast Tpya0eMKOCTh JUCHUIUIMHBI cOCTaBisieT 3 3auerHble eguHuubl (108 ya-
COB).
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IIporpamma npegycmMaTpuBaeT U3ydeHUE MaTepualla Ha JIEKIMAX U IPAKTUYECKUX 3aHs-
tusx. [IpemxycMoTpena camocrosTenbHas paboTa CTYyJEHTOB IO TeMaM M pasgenam. IIposepka
3HAHUH OCYIIECTBIETCS PPOHTAIBHO, HHAUBU Y ATbHO.
1.6 O0bem AMCUMIIMHBI M BUABI Y4eOHOI 1esiTeIbHOCTH

O0beM TUCUMIVIMHBI M BUIBI Y4e0OHOH padoThl (0uHas (popMa 00ydeHHUs)

Buj yueoHoii padoThbl Bcero yacoB Cemectp 2
OO01m1as TpyJ0€MKOCTh 108 108
KonraktHas paboTa 64 64
Jlexnun 28 28
JlaGopaTopHbie pabOThI 36 36
CamocTosTenpHas padora 44 44
Bu1 HTOrOBOTO KOHTPOJIS 3a4éT

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2.1 Ounas ¢opma od0yueHust

YuyeOHO-TeMaTHUYECKHIi IJIaH

AynuropHsble 3ausitusi | CamocTos-
Ne Hauvenosanue Beero IIpakTuyeckue | TeabHAsA
TeM (pa3aesioB) yacoB | Jlekuun
3aHATHS padora
1. |Beenenue. Ilpenmer, MeTOabI, UCTOPUS IIU- 8 2 2 4
TOJIOTUHI
2. |Knerka kak sneMeHTapHas equHMLA >Xku3HHW,| 10 4 4 2
IPUHIMIBI OPraHU3aluu KIETKU
3. | buonornueckne MeMOpaHsbI 12 4 4 4
4. |Crpyktypa u ¢yHKkuuu nutoruiasmbel. Kie-| 6 2 2 2
TOYHBIC BKIFOUEHUS
5. |MemOpaHHbIe OpraHOU/IbI 10 2 4 4
6. |Ctpoenue uHTepdazHOro sapa, XpoMocoM-| 8 2 2 4
HBIM annapar KJIETKU
7. |OpraHou bl cuHTE3a OEJIKOB 10 2 4 4
8. | PubpuIIIIpHBIE CTPYKTYPHI KIETKH 10 2 4 4
9. |DHepreTuka KIeTKH 8 2 2 4
10.| KineTouHbIN 1TUKI. DHJIOPEITPOTYKITHS 6 2 2 2
11./ CriocoOBbl eieHus KIIETOK 12 2 4 6
12.|CrapeHue u cMepTh KIETOK 8 2 2 4
Bcero: 108 28 36 44
HNuTepakTHBHOE 00yueHHe N0 JUCHMIIJIHHE
Ne HaunmeHnoBanue Bun ®opma unTepakTuBHoro | Koia-o
} TeM (pa3aesioB) 3aHATHSA 3aHATHSA 4acoB
1. | Tema 2. Knerka Kak 3JeMeHTapHas €Tu-
HUIIA KU3HU, TPUHIUIIBI OpraHU3aluu JIK Jlexuusi-qucKyccust 2
KIICTKH
2. | Tema 2. Knerka kak aneMeHTapHas efu- I1P
HUIIA KU3HU, TPUHITUITBI OpTraHU3aIiN Pabora B MasbIx Tpymnmax 2
KIICTKH
3. | Tema 3. buosnorunueckre MeMOpaHbI I1P Komnoksuym 2
4. | Tema 4. CtpykTypa U GyHKIUU IIUTO- I1P AHanu3 npemnaparos, 2
w1a3Mbl. KiieTouyHble BKIIIOYCHHS cobeceJoBaHUE
5. | Tema 5. MemOpaHHBIEC OpTraHOMIBI I1P KomnokBuym 2
6. | Tema 7. Opranoupl CHHTE3a OEIKOB I1P KosmiokBuym 2




7. | Tema 8. ®uOpmIIsIpHBIE CTPYKTYPbI ITP KosoksuyMm 2
KJICTKH
8. | Tema 9. DHepreTuka KIeTKU I1P 3amuTa 10KIa/10B, IUC- 2
KyCCHsI
9. | Tema 11. CriocoObl fesieHus KIETOK I1P KomnnokBuym 2
10.| Tema 12. CtapeHue u cMepTh KJIETOK I1P 3amuTa J0KIaJg0B, JUC- 2
KycCHsl
UTOro 20/64=31 %

3 COJEPKAHUE TEM (PA3/EJIOB)

Tema 1. BBenenne. Ilpenmer, MeToabl, HCTOPHUS IIUTOJIOTUH

[Ipenmer rutonoruu. Ilonoxenne MUTONIOTUH B cUcTeMe Oroornyeckux Hayk. CBs3b co
CMEXHBIMU JUCHUUIUIMHAMU. 3HAYEHUE IMTOJIOTMYECKUX OTKPBITHHA U1 (OPMHUPOBAHUS €CTeE-
CTBEHHOHAay4YHOr0 MHpoBO33peHMs. KpaTkas ncropus uuronorud. Muxkpockonuctsl 17 Beka.
CoBepleHCTBOBaHUE METOJOB CBETOBOM MHUKPOCKONMM B 19 Beke, co3gaHue KIETOYHON TEOpUU
ctpoenust opranu3MoB neinenom u llIBannoM. OTKpeITHS Havana 20 Beka B T€HETUKE U MO-
JeKyJsipHOi O6uosioruu. IIpuMeHeHne 3JeKTPOHHOTO MUKPOCKONA Il U3YyYeHUsI TOHKOTO CTpO-
enust kietok. Auddepenunansuoe neHTpudyrupoBanue, apropaarorpadusi, KIeTOUHbIE Kyib-
Typbl. COBpEMEHHBIE METOABI LIUTOJIOTMYECKOTO UCCIIEN0BAaHUA. DKCIEPUMEHTAIbHAsI LIUTOJIO-
rust. [Ipoekt « MUHMMaJIbHAs KIETKA.

Tema 2. Knerka kak 3JJjieMeHTapHasi €JUHULA KU3HHM, NPUHIMIbI OPraHM3ALMH
KJIETKH

CBoiicTBa KJIETKH KaK 3J€MEHTapHOU CTPYKTYPHOM U (QYyHKIIMOHAIBHON €IMHUIIBI )KUBBIX
opranu3MoB. « MUHUMaNbHas KiIeTka». JJuddepennuanus kak mporecc 00pa3oBaHus CIEIUAIN-
3UpPOBAaHHBIX KJIETOK. KIIETKM U HEKIIETOYHBIE CTPYKTYpPBI B COCTaBe TKaHel opranusma. Kietkn
IPOKAPUOT U FYKapHOT. ['OMOJIOTMYHOCTh B CTPOEHUHU KJIETOK. OTINYMS KJIETOK pacTeHHM, KU-
BOTHBIX M IpUOOB.

XuMudeckasi opraHu3alus KIeTKH. DJIEMEHTHBIN COCTaB KJIETKU: OPTaHOTeHbl, MaKpo- U
MUKpO3JIEMEHTHI. Boja M Apyrue HEOPraHWYECKUE BEIECTBA, UX POJIb B JKU3HEAEATEIBHOCTU
KJIETKU. YTJIEBOJIbI B COCTaBe KJIETOK: MOHO-, M- U MOJHCaXapH/ibl, MyKOIOJUCaXapHabl — OC-
HOBHBI€ NPE/ICTABUTENH, CBOMCTBA U (QYHKIMU. JIMIINIBI, UX CBOMCTBA, OCHOBHBIE KJIACCHI JIUMH-
JIOB: HEUTpaibHbIE KUPbI (TPUALMIITIIALEPOIbI), GOCPOIUIHNABI, CTEPOUIBI — CXEMa CTPOECHMUS,
cBOWcTBAa M (DyHKIMM B KJeTKaX. Benku: XMMHUYecKud cocTaB, MENTH]IHAs CBs3b, NEpPBUYHAS,
BTOpUYHAs!, TPETUYHAS M YETBEPTUUHASI CTPYKTypa OesIKOB, (YHKIMHU B KJIE€TKaX. HyKJIEUHOBBIC
kucnotsl: JJHK, Buast PHK, ctpykTypa u pynkuuu B kiietkax. AT® u ee poib B KIIETKe.

Tema 3. Buosornyeckue meMOpaHbI.

XKunkocTHO-MO3an4Hass MOJENIb CTpOoeHHs MeMOpaH. CBOMCTBa JUMMIHOTO OHCIOA.
MemOpaHnHbie OelKH, UX pacroyiokeHne u GyHKIUU B cocTaBe MeMOpaH. Poib yrieBoaoB B co-
craBe MeMOpaH. CTpykTypa U (QyHKIMM KJI€TOYHOW MeMOpaHsbl (ruiazmaieMmmsl). [Tonarue pe-
HEeNIIH.

Tpancnopt BenecTB yepe3 Ma3MaieMMy: TACCUBHBIN TpaHCHOPT (MpocTast U 00IerdyeH-
Hast AuQdy3us), aKTUBHBIN TPAHCIOPT, 3K30- U SHAOLUUTO3. MeXKIeTOUHbIe KOHTAKThl: UHTEP-
JUTUTAIMHY, TUIOTHBIA KOHTAKT, aJre3UBHBIA KOHTAKT (30HA aJre3uu), IIeIeBOH KOHTAKT, IJia3-
MOJIECMBI, IECMOCOMBI, CUHANCHI. [Ipon3BOIHbIE TIIa3MaTHUECKOH MEMOpPaHbl: MUKPOBOPCHUHKH,
CTPYKTYpBI (hOTOPELENTOPOB, 000JI0YKH aKCOHOB. CBsI3b KJIETOK JIPYT C IPYTOM U C BHEKJIETOU-
HBIM MaTpUKCOM. [ TMKOKaIMKC KUBOTHBIX KJIETOK. CTpOeHHE KJIETOYHON CTEHKH pPaCTUTEIbHBIX
Y TIPOKaPUOTUYECKUX KIIETOK, €6 XUMHU3M.

Tema 4. CTpykrypa 1 pyHKUMH HUTONJIA3MbI. KileTouHble BK/IIOYeHM I

[uTo30mp (rUanoruiazMa): XUMHUYECKUH COCTaB, KOJUIOMJIHBIE CBOMCTBa, IMKiI03. Kie-
TOYHBIC BKJIIOUEHMSI: CEKPETOPHBIE, SKCKPETOpHbIE, Tpoduueckue, nurMeHTHele. Kinaccuduxa-
11 KJIETOYHBIX BKJIFOYEHHUH IO XMMHUYecKoMy cocTaBy. IlaTonornueckue Bkmouenus. Knaccu-




6

(duKaIus OpraHouIOB ITUTOIUIa3MbI (MeMOpaHHbIE M1 HEMEeMOpaHHBIC; OOIIEro U CIeIHaTbHOTO
Ha3HAYCHHUS).

Tema 5. MemOpaHHble OPraHoOWAbI.

Crpoenue u pyHKIIMM SHAOIUIA3MAaTHUECKOM cetu. ['magkas u mepoxosatas JIIC. Crpo-
enue 1 ¢pyHkuu anmnapata ['onbmku. CTpykTypa U GYyHKIUH JIM30COM U MUKpPOTeEIel (IEpoKCH-
COMBI, TMoKcucoMbl). Ctpoenue u QyHKUUM MHTOXOHIpUN. CTpoeHHe W (YHKIUH IJIaCTUA
pPacTUTENBHBIX KJIETOK (XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIIacThl). BakyomnspHas cucrema
KJIeToK pacteHuil. LlentpanbHast Bakyonb. ToHorumact. Pons MeMOpaHHBIX OpPraHOMAOB B HBO-
mouuu KieTku. CyKIlecCUBHAsI U CUMOMOTHYECKAsi TUIIOTE3bl IPOUCXO0KICHUS DYKApUOT.

Tema 6. CTpoenne nuuTep¢asHoOro siipa, XxpOMOCOMHBIN aNnapar KJIeTKH

CrtpoeHrne M (QYHKIUH s]ipa SyKapHUOTHYECKMX KIETOK: KapHoIUla3Ma, KapuoyieMMa,
AJIEPHBIE MOPBI, F€TEPO- U FyXPOMATHUH, SIAPBILLIKH, SAPBIIIKOBBIM OpraHu3aTop. XpoOMOCOMHBIN
anmnapat. CTpoeHre XpoMOCOM (HYKJI€OCOMHAsi TeOpus). XPOMOCOMBI THIIA JIAMIOBBIX IIETOK.
LlenTpomepa (KuHETOCOMA), €€ 3HAUCHHUE.

Tema 7. Opranouabl cuHTe3a 0€JIKOB.

Oranel cuHTe3a OenkoB B kierke. CrutaiicocoMbl, HHPopModepsl, pudocombl. Crutaii-
cunr. CTpoeHre U pa3sHOBUIHOCTU PUOOCOM, JIOKANIM3aIMs puOOCOM B KIIETKE, UX ydacTue B
cunTe3e Oenka. [IporeccuHr (co3peBanue) OSIKOB.

Tema 8. ®uOpUIIIPHBIEC CTPYKTYPHI KJICTKH.

[utockener. MukpoduaamMeHTs! 1 MEUKpOTpyOOouku. CTpoeHne u (pyHKIUH KICTOYHOTO
HeHTpa (IeHTpOocoMbl). [IBurarenbHble O€NKU: KUHE3WH, AWHEUH, MUO3UH. OpraHoubl JBUXKE-
HUS: PECHUYKH U KTYTHKH — CTPOCHHUE, YIbTPACTPYKTYypa OCEBOW HHUTH, (QYHKIIMH, MEXaHU3M
JIBUKEHHS (UK TUHEHMHOBBIX pydek). MuoQuOpuiiibpl: aKTHH-MHO3MHOBBIM KOMIUIEKC, MeXa-
HU3M cokpamieHns. OpraHoubl CIIeNUALHOTO Ha3HAYCHHS (TOHO(MUOPHILIBI, HEHPOPUOPHILIEI,
MUKPOBOPCHHKH): CTPOCHUE U (YHKITHH.

Tema 9. JHepreTuka KJIETKH.

JIBe CTOPOHBI 3HEPreTUYECKOr0 OOMEHa: KaTaboau3M U aHaboau3M. Posib MUTOXOHIpUi
B sHeprooomene kieTku. [lytu cunTeza AT® B kieTke: aHAdPOOHBIN TITMKOJIU3 U OKUCIUTEIb-
Hoe (ocdopminpoBanne. PoTocuHTe3 B KIIeTKaX pacTeHUi. DYHKIMOHAIbHBIE CUCTEMBI Kile-
TOK: CHCT€Ma CHHTEe3a OeJiKa, cUCTeMa 3HEPreTUYecKoro o0ecnedyeHus, CUCTeMa MOIJIOMIEHNUS,
CUCTEMA IKCKPELIUU, CUCTEMA JBUKCHHUS.

Tema 10. KiieTouHblil HUKI. DHI0PENPOAYKIUS

Knerounslif (MuroTnueckuit) muxi. IlpecuHreTnueckas, CHHTeTHYECKast, TOCTCUHTETH-
yeckas ctaauu uarepdaspl. [lokonenne Go. DHAOMUTO3 U IHAOPENPOIYKIUS (MOIUILIONINS U
MOJTUTEHHUS ).

Tema 11. Crioco0bl es1eHUs KJIETOK

MMUTO3 KJIETOK 3yKapuoT. XapakTepucTuka (a3 MuTo3a. MexaHus3M JBUKEHUS XPOMO-
coM. TuIbl MUTO3a MO MOJIOKEHUIO MUTOTUYECKOTO BEpETEHAa: OPTOMUTO3, IieBpoMuTo3. L{uTo-
KHMHE3 Yy UBOTHBIX M PAaCTHTEIbHBIX KJIETOK: 00pa30BaHHE KJIETOYHOW MEPeTsHKU U (hparmo-
iacta. buonornueckoe 3HaueHue mutosa. Ilatonorus pazmMHoxkeHus kietok. [IpuHuune! pery-
JSUY Pa3MHOXKEHMSI U 3]I0KAYECTBEHHBIHN POCT.

AMUTO3 y 3yKapuoT: OHooruueckoe 3HaueHue. PenapatuBHblil amutos. Jlenenue mpo-
KapUOTUYECKUX KIIETOK.

[Ipouecc merio3za. Konbroranus XpoMOCOM, KPOCCUHTOBEP, PEAYKIHS YUCIA XPOMOCOM.
buonornyeckuit cMmpicn Meito3a. Melo3 y )KMBOTHBIX M pacTeHUI. Pa3BUTHE MOJIOBBIX KIETOK Y
’KUBOTHBIX, YEJIOBEKA M CEMEHHBIX pacTeHul. J[BoiiHOE OMII0I0TBOPEHUE Y CEMEHHBIX PACTEHHH.

Tema 12. CTapeHue u cMepTh KJIETOK

Knerounoe crapenue: Teopuu u runotessl. [lapanekpo3 1 HEKpO3 KIETOK. AMOMNTO3 Kak
HOPMAaJIbHBIN MPOLIECC ITMMUHUPOBAHMSI KIIETOK.



4 METOAUMYECKHUE PEKOMEHJAIIUHU (YKA3AHUA) 1JIAA CTYAEHTOB
1O U3YYEHUIO JTUCHUITJIMHBI

O6yuenne no aucuurinmHe «lluTonorus» ckiagpiBaeTCs U3 ayJUTOPHBIX 3aHITHH,
BKJTIOYAIOIIUX JICKIIMOHHBINA Kypc W Ja0OpaTOpHbIC 3aHATHS, U CAMOCTOSATENbHOM paboTsl. Mc-
XOJIHBIM YPOBEHb 3HAHUN CTYACHTOB OIpEesieTcs TECTUPOBAHUEM, TEKYIIUNH KOHTPOJIb YCBOE-
HUS 3HAHUN ONPENENsieTCss YCTHBIM MJIM MUCbMEHHBIM (B TOM UHMCIIE TECTOBBIM) OIIPOCOM B XOJI€
3aHATUN U B XOJ€ KOJUIOKBLYMOB.

B koH1ie n3ydeHust yueOHON TUCUUIUIMHBI IPOBOAUTCS. KOHTPOJIb 3HAHUM C MCIIOJIb30Ba-
HUEM TECTOB WJIM YCTHBIX OTBETOB, MPOBEPKON MPAKTHUECKUX YMEHUU. Psij BompocoB mo nuc-
nuIuiHe «LluTonorus» BKIIIOUEH B TOCYJapPCTBEHHYIO UTOTOBYIO aTTECTALMIO BBIITYCKHUKOB.

[Ipucrynas Kk U3y4eHHIO JUCHMILTUHBI, HEOOXOAUMO B MEPBYIO OYEepPeb O3HAKOMHUTHCSA C
coJiepKaHreM pabodeid mporpamMmel. M3 ee MaTepranoB Bbl y3HAETE CO/IEpPKaHHE TEOPETHUECKO-
ro Kypca, IpakTHKyMma, (OpMbl U METOAbl KOHTPOJIS U KPUTEPUU OLEHKU PE3yJIbTaTOB 00yue-
HUS.

Opnolt U3 ¢hopM opraHu3aluu yueOHOU NeATEIbHOCTH SBISETCS JeKyus, UMEIOIIas 1EebIo
JlaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHMW IO JHUCUUIUIMHE. BHUMaTenbHOE ciaylia-
HUE JIEKLUH, YSICHEHHE OCHOBHOTO €€ cojepraHus, KpaTkas, HO pa30opyuBasi 3alucCh JEKIUU
(KOHCIIEKT) - HETIPEMEHHOE YCJIOBUE YCIEIIHON y4eOHOM pabOThl KaKIOro CTYACHTa. Bompockl,
BO3HUKILIKME B XOJI€ JICKIIMI, pEKOMEHAYETCs eJaTh Ha MOJSIX KOHCIEKTa, U MOCIe OKOHYAHUS
JEKIIMH OOpaTUTHCA 32 Pa3bsICHEHUSMHU K IperojaBaTento. HeoOxoauMo akTuBHO paboTath ¢
KOHCIIEKTOM JIEKI[UH: MOC]Ie OKOHYAHUS JIEKIIUH PEKOMEHYeTCsl TIepeYnTaTh CBOM 3aIlMCH, BHE-
CTH IONPABKU U JOIMOJIHEHUS Ha IMOJISIX, UCII0JIb30BATh MX MPHU MOATOTOBKE K IIPAKTUYECKUM 3a-
HATUSAM M 3a4eTy. Ha nekuusix onpenensitoTcs 3alaHus 0 CaMOCTOATEIbHOMY U3YUYEHHIO y4eo-
HOM M HAy4YHOW JMTEpaTyphl, BEAETCS JUAIOr C IpernoaaBaTesieM, I03TOMY OYeHb Ba)KHA PEry-
JSIPHOCTH TOCEIICHUS JICKIUH.

[Ipu usyueHnun u npopaboOTKe TEOPETUUECKOTO MaTepuaia He0OX0UMO:

® TIOBTOPHUTH 3aKOHCIEKTHUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepHual U JONOJHUTh
€ro C y4eTOM PEKOMEHJIOBAaHHOM I10 JaHHOW TEME JIMTEPATypHI;

® IIpU CaMOCTOSITEIIBHOM M3YYEHUH TEOPETUUECKON TEMBI CAENIATh KOHCIEKT, UCTIOIb3YsI
PEKOMEHI0BAaHHYIO JINTEPATYPY;

® OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI IO COOTBETCTBYIOLIEHN TEME.

Jlabopamopuvie 3anusamus IPOBOJATCS € LIETbIO YIIIyOJEHUS U 3aKpEeIUICHUs 3HaHUM, 1o-
JYYEHHBIX Ha JEKIMIX U B MPOLIECCE CaMOCTOATENIbHOW paboThl, @ TAKXKe /ISl OBJIAICHUS HABBI-
KaM# JIa0OpaTOpHOTO OMOJIOTHYECKOTO UCCIIETOBAHUSI.

K Havany 3aHATHI KaXJblil CTYJIEHT 00s13aH IPUTOTOBUTH CBOE pabodyee MECTO: ONTHYE-
CKHe€ MpUOOPHI, allbOOMBI, IIPOCTHIE U IIBETHBIE KapaHJallll, JaCTUK U O3HAKOMHTbHCS 110 yUeOHU-
Ky U JIEKIMSIM C TEMOW, N3y4aeMOM Ha JIaHHOM 3aHATHH. [[eXXypHble CTYIAEHTHI JOJKHBI MOIY-
YUTh MPAKTUKYMbl U METOJUYECKUE yKa3aHUs AJis j1abopaTopHbIX padoT. [lo okoHwaHuu 3aHs-
TUI CTyleHT 00s3aH yOpaTh cBoe pabouee MECTO: ONTHKY IMPUBECTH B Hepabouee MOJIoKEHHe,
BEPHYTh Ha MECTO MOJIYUYEHHbIE MaTepUAIIbI.

Ocob6oe BHMMaHUE Ha Ta0OPAaTOPHBIX 3aHATUSAX YIEISIETCS 3aPUCOBKE U3y4aeMbIX 00BEK-
TOB. PUCYHKM BBIIOJTHSIOTCS B CJIEAYIOIINX LENAX:

1. dukcanys BHUMaHUA Ha JIeTalsAX O0BEKTa, YCKOJB3AIOUIMX MPHU MPOCTOM HaOIIoze-
HUU, 00Jiee TOYHOE U TIOJTHOE €ro U3y4eHue.

2. Jlyumiee 3artoMuHaHue MOP(OJIOTHH O0BEKTA.

3. lokymeHTaIus pe3yibTatoB padoTel. [1o 3aprcoBkaM mpemnoaBaTesb OICHUBACT BbI-
MOJTHEHHYIO Ha 3aHATHM paboTy. B nanbHeiieM puCyHKH HCHOJB3YIOTCS B MPOILIECCe M3YUEHUS
npeaMera.

PucyHKM BBIMONHAIOTCS B aJIbOOMaX WM Ha JIUCTaX JJISl YepUeHHs CTaHAapTHOTO Gopma-
Tta A4 (210297 MM), IPOCTHIM U LBETHBIMH KapaHAamaMu. PUCYHKH MOKHBI OBITh YeTKUMU,
JIOCTaTOYHO KPYMHBIMH, IPOCTBIMU — clieAyeT n30erath U3NHILHEeH aeTanu3aunu. PucyHok nosi-
JKeH BKJII0YATh OOIIME OYepTaHUsl CTPYKTYpHI M €€ BaKHBIE JIeTali, 0co0oe BHUMaHue oOpaiia-
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eTcsl Ha COOJII0IEeHNE MPONOpLUi B pa3Mepax o0bEKTa U €ro 4acTel, a Tak)Ke Ha B3aUMHOE pac-
IIOJIO)KEHHE U CBSI3b OTAENBHBIX 3JIEMEHTOB. PUCYHOK BBINOJHSETCS C HATYyphl, CXeMaTH3alus
JIOIYCKAEeTCsl TOJBKO B OTJEIBHBIX CIIy4asxX. Y KaXKI0r0o pUCYHKAa CHU3Y YKa3bIBAa€TCsl HA3BAHHUE.
Baxxuble geranu pucyHka rnomevarorcs nudpamu, pacmm@poBKa JaeTcs HUKE HA3BaHUS PUCYH-
ka. Bce moamucu K puCyHKy JeNaloTcs MPOCTHIM KapaHAAIloM; MOIMUCH JOKHBI OBITh MOJIHbI-
MU, 0€3 COKpaIlIeHuH.

[IpomnymieHnHble 3aHATUS OTPaOaTHIBAIOTCS CTYIEHTAMH CAMOCTOSITEILHO B THU U Yachl,
OTBOJUMBIC JUIs 3THUX Iesiel (1o pacnucanuio). PaboTta cuutaeTcs BEIOTHEHHON MOCIIE TPOBEp-
KU PUCYHKOB U KpPaTKoM Gecelibl ¢ MpernojaBaTesieM.

Memoouueckue yKazanus no OpeaHu3ayuU 6HeayOumopHoU camoCmosmenrbHol pabomsl

CamocrosTenbHass paboTa CTyJeHTa HeoOXxoauMa Kak njsi Oosee riyOOKOro OCBOEHUS
BOIIPOCOB, N3Y4YaeMbIX B Yachl ayAUTOPHBIX 3aHATHUM, TaK U JUIs OpraHU3aluy I10CIIE10BaTENbHO-
ro U3y4eHHUs MaTepuaia, BBIHECEHHOTO Ha CAMOCTOATEIbHOE OCBOECHUE B COOTBETCTBHH C yueO-
HBIM IJ1aHOM. B kauecTBe (hopM caMmocToATENbHON padOTHI IPU U3YUEHUH JTUCLHUIUIMHBI IpeJia-
rarTcs:

e paboTa c HAyYyHOU U y4eOHOMU JTUTepaTypoi;

® [I0JIrOTOBKA K TECTUPOBAHUIO U 3aUETY.

3amaun caMOCTOSITEIbHON pabOTHhI:

e oOpeTeHHe HABBIKOB CAMOCTOATEIHHONW HAyYHO-UCCIIEOBATEIBLCKON pabOThI: MOUCKA
U aHaM3a uH(POPMAIIHH;

e BbIPA0OTKA YMEHMS CAMOCTOATEIbHO U KPUTHUECKH MOAXOAUTH K M3y4aeMOMY Mare-
puaiy.

Pexomenoayuu no pabome ¢ nayunoti u yueonou iumepamypou

PaGora ¢ y4ueOHOI ¥ Hay4HOU JUTEpPATYpOU SIBISETCS INIaBHOM (OPMOIN CaMOCTOSITEINb-
HOM paboThI U HEOOXOAMMA MPH MOJTOTOBKE K YCTHOMY OMpocy (coOeceI0BaHuUI0) Ha MpaKTUye-
CKUX 3aHATHAX, K TECTUPOBaHUIO, 3aueTy. B mpouecce paboThl ¢ yueOHOH U HAyYHOH JIUTEpaTy-
pOH CTYJIEHT MOXKET:

e JienaTh 3aIIMCH 110 XOAY YTE€HHUS B BUJIE MPOCTOT0 WIN Pa3BEPHYTOrO IJIaHa;

e y3jarath HHGPOPMAIUIO TE3UCHO UJIH MOAPOOHO;

® COCTaBJISATh CXEMbI M TAaOJIMIIbI, A€JaTh PUCYHKHU (B OCOOCHHOCTH CpaBHHBas MOp(o-
JIOTHIO PA3JINYHBIX TPYIII KUBOTHBIX);

® CONOCTaBJIATH MHPOPMALIMIO U3 Pa3HBIX UCTOUYHUKOB (HEMPEMEHHO yKa3blBas HUCTOY-
HUK MH(pOpMaIuy — ydeOHHK, CTaTbi0, MOHOTPa(HIO U T.II.).

HeoOxonumo oTMeTHTh, yTO paboTa ¢ JUTEPATypoil HE TOJBKO IMOJIE3HA KAaK CPEICTBO
6osee rIyOOKOro M3y4yeHHs IUCHMILIMHBI, HO U SBISETCS HEOTHEMIIEMOW 4acThio Mpodeccuo-
HaJIbHOM JI€ATEIbHOCTU OYAYLIETr0o YUUTEs.

Pexomenoayuu no nodcomoske coobweHus ¢ My1bmumeOUliHol npeseHmayuet

YcTHOE coolIieHne JIenaeTcs B X0/1€ MPAKTUYECKOT0 WIIH JIEKIIMOHHOTO 3aHATHS, TIPOBO-
JMMOTO B MHTEPAaKTUBHON (hopMe — UTO MOjApa3yMeBaeT 0OCYKJEHHE M3JIaraeéMoro Marepuana
CTyJeHTaMH rpynnbl. TeMbl Juist cOOOIIeHN NpeiaratoTes MpenojaBaTesieM WK BHIOMPAIOTCS
CTYJEHTOM CaMOCTOATEIBHO (B ATOM CIIyyae HY>KHO COTJIacoBaTh TeEMy ¢ npenojasarenem). Co-
oOLIeHNEe TOJKHO PacKphIBaTh 3asBJICHHYIO TEMY, ObITh JOCTaTOYHO KPATKUM, XOPOIIO HILIIO-
CTPUPOBAHHBIM, HAYYHO JIOCTOBEPHBIM. VH(popMaIHio HyKHO M3jIaraTh MOCIEA0BATENBHO U JIO-
THYHO, CJIeysl 3apaHee COCTaBJICHHOMY IUIaHy cooOuieHus. McTouHuk uHGOpMauu M UILIIO-
cTpauuii 0043aTeIbHO JOKEH YKa3bIBaThCA.

Pexomenoayuu no noocomosxe k 3auemy

enb 3auéra — OLEHUTH YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIINI CTYAEHTOB B paMKax
IPOMEXYTOUHOT0 KOHTpOJIsL. TpeOoBaHUs M KPUTEPUU BBICTABICHHS 3a4ETHON OLEHKH M3JI0XKe-
HBI B 1. 6.2 HacTosmeld pabodeit mporpaMMmel.

CrnenyeT NOMHUTB, YTO IPH OLICHKE 3HAHWM, YMEHUIN U HaBBIKOB Ha 3a4€Te YUUTHIBAIOT-
Csl: TEKyIllas aTTeCTalltsl, MOCEeIaeMOCTh YUeOHBIX 3aHATUH, yJyacTHe B paboTe Ha MPAKTUYECKUX
3aHATUSAX, BBIMOJIHEHHUE 3aJaHUH ISl CAaMOCTOSITEIbHOM paboThl. I103TOMY K yCTaHOBJIEHHOMH Ja-
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T€ clauu 3a4é€Ta CiaeAyeT JUKBUIUPOBATH UMEIOITHECS 3a0/DKeHHOCTH. [ToMrMo oTBeTa Ha BO-
MPOCHI OUJIETa, MPENOIaBATEIb MOXKET JAOMOIHUTEIBHO OMPOCHUTH TI0 pa3jesiaM y4eOHOW JTUCIIN-
TJTMHBI, KAY€CTBO MOATOTOBKH IO KOTOPHIM BBI3BIBACT Y HETO COMHECHHUSI.

YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON PadoThI CTY/IeHTOB M0 JUCHHUILINHE

KonuyectBo
D opMbl/BHABI 1acos, B
e HaumenoBanue CAMOCTOSTE b HOi COOTBETCTBHH
pasaena (TemMbl) ¢ y4eOHo-
pa60TbI TeMAaTHYE€CKUM
IJIAHOM
1. | Beenenue. [Ipen- N3ydenne yaeOHOM TUTEpaTyPhl, JIEKTPOHHBIX pe- 4
MET, METO/IbI, HC- CypcOB HH(OPMAIIHH.
topusi mutosioruu | IloaroToBka K TECTUPOBAHUIO, 3aUETY.
2. | Knerka kax aine- N3ydenue yueOHON AUTEPATYPBl, DIEKTPOHHBIX UC- 2
MEHTapHas €IMHU- | TOYHUKOB HH(DOPMAITIH.
1a KU3HU, IPUH- 3apucoBku B anbOome (rpaduueckue paboThl).
UMbl opranu3anuu | [loaroroBka K TeCTUPOBAHHIO, COOECEIOBAHUIO,
KIIETKU 3a4eTy.
3. | buonornueckue W3yuenne yuaeOHOI TUTEpaTyphl, HIEKTPOHHBIX HC- 4
MeMOpaHbI TOYHUKOB WH(}pOpMaIuu.
3apuCcOBKH B aIbOOME.
[ToaroroBka K TECTUPOBAHUIO, KOJUIOKBUYMY, 3a4e-
Ty.
4. | Ctpykrypa u W3yuenne yuaeOHOI TUTEpaTyphl, HIEKTPOHHBIX HC- 2
GYHKIIUYU [UTO- TOYHUKOB HH(OpMALIUH.
ma3mel. Knetou- 3apuCOBKH B aIbOOMe.
HbI€ BKJIFOUEHUS [ToaroToBka K TECTUPOBAHUIO, COOECETOBAHMIO,
3a4ery.
5. | MemOpannsie op- | M3yueHue yueOHOI nuTeparypsl, S1€KTPOHHBIX HC- 4
TaHOMIBI TOYHUKOB WH(OPMAIIHH.
3apHCcoBKH B allbOOMe.
[ToaroToBka K TECTUPOBAHUIO, KOJUIOKBHYMY, 3a4e-
Ty.
6. | Crpoenue unrep- | M3yuyenue yueOHOI TUTEPATYPHI, SJIEKTPOHHBIX HC- 4
¢azHoro spa, TOYHUKOB HH(OpPMAIHH.
XPOMOCOMHBIH ar- | 3apHCOBKHU B allbOOME.
napaT KJIETKU [ToaroToBka K TECTUPOBAHUIO, COOECETOBAHMIO,
3a4ery.
7. | Opranounsl cunte- | M3yueHue yueOHOMN TUTEpaTyphl, SJIEKTPOHHBIX HC- 4
3a OeJIKOB TOYHHKOB HH(OpMALIUH.
[ToaroToBka K TECTUPOBAHUIO, KOJIIOKBUYMY, 3a4e-
Ty.
8. | ®ubpusuisipHbIe N3yuenne yueOHOI TUTEpaTyphl, SIEKTPOHHBIX HC- 4
CTPYKTYPBI KJIIETKH | TOYHUKOB HH(POPMAITHH.
3apHCcoBKH B alibOOMe.
[ToaroToBKa K TECTUPOBAHUIO, KOJUTOKBHYMY, 3ade-
Ty.
9. | DHeprernka kier- | M3ydyeHne yaeOHOU JTUTEPaATypPhl, SJIEKTPOHHBIX HC- 4

KH

TOYHUKOB WH(OPMAIIUH.
IToaroroBka gokiajaa.
[ToaroroBka K 3auery.
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10. | Knerounsiii ik, | M3ydeHue ydeOHOU TUTEPATyPHl, 3JEKTPOHHBIX HC- 2
DHIOPENPOIYKIUS | TOYHUKOB HH(POPMAIIHH.
IToaroroBka K TECTUPOBAHHIO, COOECEIOBAHUIO,

3a4ery.
11. | CnocoOsbl nenenust | M3ydenue yueOHOM JIUTEPATYPhI, SJICKTPOHHBIX UC- 6
KJICTOK TOYHUKOB WH(OPMAIIHH.

3apuCcOBKH B albOOME.
[ToAroToBKa K TECTUPOBAHKIO, KOJUIOKBHYMY, 3a4e-

Ty.
12. | Crapenue u cmepth | 3yueHnue ydeOHOM JIUTEpaTyphl, SJIEKTPOHHBIX HC- 4
KIIETOK TOYHUKOB WH(OPMALINH.

IToaroroBka noknaza.
IToaroroBka K 3auery.

UToro 44

S HPAKTUKYM IO JMCIIUIIVIMHE

Tema 1. Begenue. [Ipenmer, MeTo/1bl, UCTOPHUS LIUTOJIOTHU
3AHSATHE 1

Tema: «YcTpoiicTBO MUKPOCKOIA. 3HAKOMCTBO € TEXHUKOW MUKPOCKOIIUPOBAHUS

Henn 3anaTusa: 1. O3HAKOMUTBCA C YCTPOMCTBOM CBETOBOIO MMKPOCKOIA, BBIICHUTH
HOPUHIUIBI YHKIMOHUPOBAHMSI CBETOBOTO U 3JIEKTPOHHOTO MUKPOCKOIIOB;

2. OcBOUTH TEXHUKY MUKPOCKOIIMPOBAHUS IUTOJIOTMUECKHUX IIPENapaToB.

Xoa padoThl

1. O3HakomuTbCs IO pakTUKYyMy (AHApec, . 27-33) ¢ yCTpOoICTBOM U OCHOBHBIMU ITpa-
BUJIAMU T0JIb30BAHUS CBETOBBIM MUKPOCKOIIOM.

Haiitn yactu Mukpockormna:

MeXaHMYeCKYI — MO/ICTaBKy (OalImMak WM MOAOIIBY), TyOycoepxareib (IITaTUB, KO-
JIOHKY IITaTuBa), TyOyC, IpeIMETHBIA CTOJHMK, PEBOJBBEPHYIO CUCTEMY C THE3aMH JUIsl 00bEK-
THUBOB, MaKpO- 1 MUKPOMETPUYECKUE BUHTHI, BAHT KOHJEHCODA;

ONTHYECKYI0 — OKYJISIP U OObEKTHUBBI;

OCBETHTeJIbHOE YCTPOHCTBO — 3epKaJlo, KOHIEHCOP, AuadparMy KOHAEHCOpa.

Onpenenuth cyMMapHOE YBEIUMYEHHUE, JaBaeMoe OOBEKTHBAMU U OKYJIIpOM Jaboparop-
HOT'O CBETOBOI'O MUKPOCKOIIA.

2. U3yunth npuHIMN (pyHKIMOHUPOBAHUS AJIEKTPOHHOrO MHKpockomna (Anzapec, c. 33-
35).

3. OBnazneTh TEXHUKOW MUKPOCKOTIMPOBAHMSI LIUTOJIOTUYECKOTO Mpenapara:

1) ycTaHOBUTH MUKPOCKOII HA CTOJIE B YJIOOHOM JJIs1 paOOTHI TIOJI0KEHUU;

2) IOBEpHYB PEBOJILBEP 10 MIETUKA, YCTAHOBUTH 10/ TyOycOM OOBEKTHB 8X;

3) ¢ mOMOIIbIO BOTHYTOI'O 3€pKajila U KOHAEHCOpa TOOUThCS PaBHOMEPHOTO OCBELICHUS
T10JIs1 3pEHMUS;

4) ycTaHOBUTH Iperapar Ha IPeIMETHOM CTOJIUKE TOKPOBHBIM CTEKIIOM BBEPX;

5) paccMOTpeTh mpenapaT Ha MaJloM yBelndeHuu. HacTpoiiky mpou3BOAUTh MaKpOMET-
pUYECKUM BUHTOM. YeTKOCTh M300paXkeHUs JOCTUTaeTcs, Korna (GpoHTagbHas JIMH3a 00BEKTHUBA
HaXOAUTCS. IPUMEPHO B 1 cM OT MOBEPXHOCTH IIpenapara. Y CTAHOBUThH B LIEHTP MOJS 3pEHUs
y4acCTOK, KOTOPBIM HYKHO PacCMOTPETh MpU OOJBIIOM yBEJIWYEHUH. 3a)KaTh Mpenapar KieMMma-
Mu. [IpoBepUTHh HACTPONKY PE3KOCTH.

6) paccMOTpeTh Tpenapar Ha OOJBIIIOM yBeludeHuu. [ 3Toro, HE MEHsS HACTPOMKH,
MOBEPHYTh PEBOJIbBEP U ycTaHOBUTH 40x 00beKTUB. TOHKYIO HACTPOMKY MPOU3BOAUTH MHUKPO-
METPUYECKUM BHHTOM, IIOBOpaunBas ero He 6oiee yeM Ha 0,5 obopora B 00e ctoponsl. Eciu
IPU 3TOM HE JOCTHTaeTCs YeTKOCTh M300pakeHUs, CIEAYeT, Il COOKY, MaKpOMETPHUECKUM
BUHTOM OIlyCTUTh TyOyC MOYTH JO COINPHUKOCHOBEHMs JIMH3bl C IOKPOBHBIM cTekioM. [locne
3TOTO, I B OKYJISIp, MOAHUMATh TyOyC, OY€Hb MEUIEHHO Bpallas MaKpOMETPHUECKUI BHHT
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PaccmotpeTs npenapat, nepemenias €ro B 1oJjie 3peHHsl C IOMOIIbI0 BUHTOB IIPEIMETHO-
ro cTosnuka. J{is 1oCTuKEeHUs pe3KoCTH padoTaTh MUKPOBHUHTOM.
7) IlepeBecT MHMKPOCKOIl Ha Majoe yBeJIMYEHUE U yOpaThb mpenapar ¢ NpeaMETHOIO

CTOJINKA.

8) Ilo okoHUYaHUM PabOTHI MPUBECTH MUKPOCKOIN B HEepabodee MOJOKEHHE: OTOJABHHYThH
00BEKTHUBBI B CTOPOHY OT TyOyca, OIlyCTUTh TyOyC BHHU3.
KonTpoJbHbIE BOpochl

1. Ha3zoBuUTE OCHOBHBIE YaCTH CBETOBOI'O MUKPOCKOIIA M UX Ha3HAYEHUE.

2. Yro Takoe paspemaronias CIOCOOHOCTb MUKPOCKOIA, OT 4ero oHa 3aBucUT? Uemy
paBHa pa3peliaroiias CiocOOHOCTb CBETOBOI'O U 3JIEKTPOHHOI'O MUKpOCKoIa?

3. Kakum 06pazom nosrydaercs n300pakeHue MpH 3JIEKTPOHHOM MHKPOCKOITUPOBAHUH?

Jlureparypa

HoBukoB A. 1., Cearenko E. C. PykoBoacTBO K 1a00paTOPHBIM 3aHSITHUSIM 10 THCTOJIO-
U ¢ ocHOBaMu 3MOpuosioruu. — M.: IIpocsemenne, 1984.
[Ipaktukym mo muronorun / mox pex. 0. C. YUennosa. — M.: Uzn-Bo MI'Y, 1988.

Tema 2. KiteTka xax QJICMCHTapHasA CANHULA ) KU3HU, IPUHIUIIBI OpraHu3aluun KJICTKH

3AHSATHE 2

Tema: «KieTku 1 HEKJIETOUHBIE CTPYKTYPbI»

Hesm 3anaTHA: 1. PaccMoTpeTs Ha MUKpoIIpenaparax KJIeTKU pa3iInyHoi (GopMbl, O3HA-
KOMUTBCSI C OCOOEHHOCTSMHU UX CTPOEHUS B CBSA3U C BBIIOJHAEMBIMU (DYHKLIUSAMHU.

2. Hayuutbcs pacno3HaBaTh B COCTAaBE TKAHEW KIIETKM U HEKJIETOUYHBIE CTPYKTYpBI: OJI-
HOPOJIHOE MEKKJIETOYHOE BELIECTBO, BOJIOKHA, CUMILJIACTHI.
Bonpocs! 1J1s1 caMONIOAT0TOBKH

1. [loHsTHE O KJIETKE KaK CTPYKTYPHOM U (PyHKIMOHATILHON €UHUIIE )KUBOTO.

2. O06mias opraHu3aius KJIeTKH.

3. PaznooG6pa3ue ¢opm, pazmepoB U GyHKIMA KI€TOK. OTIMYMS PACTUTEIbHBIX U KH-
BOTHBIX KJIETOK.

4. XumMu4eckuil cocTaB JKUBbIX KJI€TOK. DyHKIMN OCHOBHBIX KJIACCOB OPTaHUYECKUX CO-
elMHeHuH (0eIKOoB, JIMIUAOB, YITIEBOJOB, HYKJIEMHOBBIX KUCIIOT) B KJIETKAX.

5. Buasl HEKJIETOUHBIX CTPYKTYP B COCTABE TKAHEH.
X011 caMOCTOATEILHOMH PadoTHI

3ana- Oo0bexT IIporpamma neiicTBuit Bo3MoskHbBIE OpHEHTHPBI
HHE
2 3 4 5
.|3yunuts B|IIpenapar: |Paccmorpers mnpu Masom U |lluTomnasmMa KIETOK OKpalleHa B
npenapare | OKpyrJjsle 0O0JIBbIIOM YBEIMYEHUU KIETKH | KPACHO-OPAHKEBBIM I[BET, MaJOYKO-
bopmy KJIETKH OKpyrJoi (oBaJbHOM) (OPMBL. | BUIHBIE A1pa — B (PUOIETOBO-CUHUI
KJIeTOK U |(dputponu- |3apucoBarh 2-3 kierku, otme- | (Emmcees, puc. 27; HoBuxos, Css-
aaep Thl — KJIETKHU | TUTh: 1 — uTOomiasMy, 2 — aapo. |TeHko, c. 107, puc. 69).
KpOBU  JIsI-
T'YIIKH)

.| To xe [Ipenapar: 1. Haiitn Ha Manom ysennueHnu | Koco mim nonepedyHo cpe3aHHbIE Ka-
IIpU3MaTH4e- | IOYEYHbIE KaHAJIbLIbI; HaJIbIIbl BBITJISAAT KaK OBAJIbHBIE WIIH
ckue kieTku |2. Haiitu mpu Ooibiiom yBenu- |Kpyrible oTBepctus. Lluromiaszma
(oMTenuii | YEHUU MPU3MATHYECKHE KIETKH B | KJIETOK OKpallleHa B PO30BBIN IIBET,
MOYEYHBIX CTEHKE KaHaJbIla. 3apucoBarth |sapa — B ¢puosetoBoiii (Enucees, puc.
KaHaJILIICB Heckobko kieTok. Odopmuts | 14; HoBukos, Cesarenko, c. 11, 87,
KpPOJIMKA) PUCYHOK, KaK MPEIbLTYIIH. puc. 55).

.| To xe IIpenapar: Haiitu npu Manom yBenudeHud | IIydku po30BBIX KJIETOK UAYT B pas-
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BEPETEHO-
BHUIHBIE
KJIIETKH
(rmagkas
MBIIICYHAS
TKaHBb)

My4OK BEPETCHOBHUIHBIX KJICTOK;
IpH OOJIBIIOM YBEJIUYCHUU — OT-
JICNIbHBIE KIIETKU. 3apucoBaTh 2-3
kieTkd. OPOpMHUTH PHCYHOK, KaK
MPEIbLAY N,

HBIX HAIPaBJICHUSAX, O0Opa3ysl CETh.
[TanoukoBuaHBIE (PUOJIETOBBIC Sapa
pacrnoiokKeHbl B 1eHTpe KieTok. Ko-
CO WJIM TIONEPEYHO Cpe3aHHBIC KJIET-
KU BBITJSIIST OKPYTIBIMH WJIA OBaJlb-
weivu (Emucees, puc. 59; HoBukos,
CesiTeHKO, c. 142, puc. 92).

.| To xe

[Ipenapar:
OTpOCTYATHIC
KJIETKH
(xpomaro-
dhoppl  KOXKHU
rOJIOBaCTH-
Ka)

Paccmotpers mnpu  maioMm  u
OOJIBIIIOM YBETUYECHUH KPYIHBIC
OTpOCTYATBIE KIIETKU. 3apHUCo-
BaTh OJHY KJIETKY, OTMETUTH SIlI-
PO, LUTOILIAa3My, OTPOCTKU KJIET-
KH.

KopuuHeBbIe KJISTKH C CHIBHO BET-
BSAIIUMUCST OTPOCTKAMH, sJIpa CBET-
JIO-KOPHYHEBbIC, BUIHBI HE BO BCEX
kierkax (Enucees, puc. 8; HoBukos,
CesTeHKo, c. 26, puc. 14).

.| Onpene-
JUTh B
npernapare
HEKJIETOY-
HBIC

CTPYKTYpbI

[Ipenapar:
MEXKJIETOY-
HOE  Belle-
CTBO THaJIU-
HOBOTO Xps-
a

Haiitu npu Manom yBenu4eHUH
y4acTOK MEXAy TpylnaMu Kie-
ToK. PaccMoTpers npu 00sbIIOM
YBEJIMUEHUN MEXKJIETOYHOE Be-
LIECTBO PO30BOIO IBETA. 3apUCO-
BaTh y4YacTOK IIpernapaTra, OTMe-
TUTh KJIETKH, MEXKKJIETOYHOE Be-
LIECTBO.

B uentpe cpesa rpynmnamu no 2-4
Jexar Oenble XpsIIEBbIe KICTKH C
TEMHBIMU si/[paMU. MEXKIETOUHOE
BEIIECTBO OKpAaIICeHO B PO3OBBIH
1BeT, Oojee WHTECHCHBHBIA BOJIW3H
kierok (Emmcees, puc. 48; HoBukog,
CesTenko, c. 122, puc. 80).

.| To xe

[Ipenapar:
BOJIOKHA
PBIXJION  CO-
€AMHUTEIb-
HOUW TKaHU

Paccmorpers mpu  Manom
YBEJIMYEHUN CETh 3JACTHYECKUX
BOJIOKOH PBIXJIO COEIUHUTEINb-
HOU TKaHW. HaliTu KosutareHoBbIe
BosiokHa. [Ipu GonbmioMm yBenu-
YEHUU HAWTU KJIETKH COEJAUHU-
TenbHON TKaHU ((pubpobdiacTsl),
BHUMATEIBHO pPacCMOTPETh BO-
JIOKHA.

DacTHYECKUE BOJIOKHA TOHKHE,
OKpallleHbl YEepHBIM, IpSIMbIE, Iepe-
CEKaloT TIOJie 3PCHUS B Pa3HBIX
HarfpaBieHusx, obpasysa cerb. Koi-
JIar€HOBBIC BOJIOKHA TOJICTHIC, W3BH-
JUCTBIE, CBETJIbIE, PACIOJIOKEHbI 00-
jJee penko, He BerBATCS. KileTkum
OKpaIlleHbl B CEPBI I[BET, OUePTAHUS
KJIETOK IUIOXO Pa3jMYUMBbI, XOPOIIO
BUJHBI sI/Ipa, OKpalleHHBbIE B Cepo-
¢uoneroBeiii 1Ber (Emucees, puc.
34; HoBuxkoB, Csarenko, c. 38, 111,
puc. 73a).

.| To xe

IIpenapar:
CUMIUIACT —
MIOTIEPEYHO-
roJiocatble
MBIILIEYHbIE
BOJIOKHA
(cpes s3bIKa)

IIpu ManoM yBenuM4eHUU
HaWTH TPOJOJIBHO  CpE3aHHbIE
MBbIlIIeYHbIe BOJIOKHA. [Ipu 60:b-
IIOM YBEJIUYEHUU PACCMOTPETh
OTJENBHOE MBIIIEYHOE BOJIOKHO
(cuMmiacT), HaMTH MHOTOYHC-
JIEHHbIE s7Apa. 3apucoBaTh yda-
CTOK BOJIOKHA, OTMETHUTD Spa.

[TpononpHO, MOMEPEYHO UK KO-
CO CpE3aHHBIE ITyYKH MBIIIECYHBIX BO-
JIOKOH 3aHUMAIOT OOJBIIYI0 4YacTh
npenapara. [IpomonbHO cpe3aHHBIE
BOJIOKHA BBITIISAAT JICHTAMHU Pa3HOU
JUIMHBL. B 0oliee CBETNIBIX BOJIOKHAX
BUJHA TIOMEpEeYHasT HCYEPUYECHHOCTD,
no nepudepun BOJIOKHA — MHOTO-
YHCIICHHBIC TEMHBIC BBITSIHYTHIE SIpa
(Enmucees, puc. 60; HoBukos, Cas-
TEHKO, ¢. 39, puc. 21).

KoHnTpoJbHbBIE BOPOCHI
1. Kakyro ¢opmy moryt umerh kiaetku? CpsizaHa au (opma KIETKH C BBITOJTHSIEMOMN
¢dyukuueit? [IpuBenure npuMepsl.
2. Kakre MeXKIIETOYHBIE CTPYKTYPbI BCTPEHAIOTCSI B COCTABE TKAHEH?
3. Yro takoe cumiuiact? IlpuBenure npumMepsl.
4. Yro Takoe cuHuutuii? [IpuBenure npumepsl.
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3AHSATHUE 3

Tema: «O0mas MophoIoTHs KICTKH. XUMUYECKHI COCTaB KICTKI

Henu 3ansaTus: [IpeacraButs 00111y10 MOPQOIOTHIO KUBOTHOM KieTKU. HayuuThcs pac-
MO3HABATh B KJIETKAX PO U IIUTOILIA3MY.

Bomnpocsl 111 caMOnoArOTOBKH

1. IlonsATHE O KJIETKE KAaK CTPYKTYPHOU U (P)YHKIIMOHATHHON €TUHHIIE YKUBOTO.

2. O0mas opranu3aus KJIETKH.

3. PasznooOpasue opm, pasmMepoB U QYHKIHMH KIeTOK. OTIMYUS PACTUTEIBHBIX U JKH-
BOTHBIX KJIETOK. OTINYMS KJIETOK 3YKapHOT U IPOKAPUOT.

4. X¥IMUUYECKHUI COCTaB JKUBBIX KJIETOK. DYHKIIMU OCHOBHBIX KJIACCOB OPTraHUYECKUX CO-

C,I[I/IHGHI/Iﬁ (66J’IKOB, JIMTIUAO0B, YIJIECBOAOB, HYKJICUHOBLIX KI/ICJ'IOT) B KJICTKax.

X0 caMOCTOSITEJIbHOH Pa0OThI

3ananue O0beKT IIporpamma neiicTBuit Bo3MokHbBIE OpHEHTHPBI
2 3 4 S
Paccmotpets | [Ipenapar: kier- | Haiitu Ha manoM u 0osnbiiom | OTHOCUTENBHO KpPYITHBIE MHOTO-
C TIOMOUIBIO | KU MTEYEHHU aKCO- | yBEIIMICHUHU TeMaTOLUTH | YTOIbHBIE ~ KJIETKH  TEeYeHHU
CBETOBOTO JOTIA (KJIeTKHU TedyeHn). 3apucoBaTh | OKpalleHbl B 0JIeHO-PO30BBIii
MHUKPOCKOTIa HECKOJIBKO KJIETOK, OTMETHUTB | IBET, Aapa ¢uoserossie (Enuce-
TUTTUYHBIE PO, SAPBIIIKK, IUTOIUIA3-|eB, puc. 3; HoBukos, CBATEHKO,
KIIETKHU KH- My, TpPaHUIIbl MEX]y KIETKa- |c. 8, puc. 2).
BOTHBIX MH.
N3yuuth DneKTpoHHas Haiitu wa  Qororpaduu: | CMm. obo3HaueHus: Ha ¢oTorpa-
TOHKOE CTPO- | MUKpOdOTOrpa- |miaasMaleMMy, LHUTOIIa3My, | GUH.
enue kietku | pus (Puc. 1) SIpO, SAJEpHYI0  00O0JIOUKY,
IO AJIEKTPOH- nopsl B sJIepHOM 000JI0UKE,
HOU MHKPO- MUTOXOHJIPUH, HHJOIUIa3Ma-
dororpadun THYECKYI0 CETh, KOMILIEKC
Tonpmxu.
BBINOIHUTE CAMOCTOSITENBHYIO PA00TY «XMMUYECKUNA COCTAaB KJIETKN

CamocrosiTenpHas paboTa « XUMHYECKUM COCTaB KICTKNY

Padora B MaJbIX rpynmnax.
3anmanue 1.

1) [aiiTe Ha3BaHUE Ki1acca COCTUHEHUI.

2) TlpuBennTe MpUMEPHI TAKUX COCAUHEHNH, COMEPIKAIIMXCS B KIETKaX (He MeHee 5)
3) OnuimTe OMOTOTHYECKYIO POJIb OTHX COCTUHEHUH




4) Kak Ha3piBaeTcs mponuccC CUHTE3a 3TUX COC,Z[I/IHCHI/If/’I 13 HCOPraHNM4YCCKUX KOMIIOHCHTOB B

PaCTUTECIIBHBIX KkieTkax? B kakux opraHonzax oH OCYI]_ICCTBJ'IHeTCH?

3anmanue 2.
1) JlaiiTe Ha3BaHMeE KJIacca COEAMHEHMIA.

AMWNONEKTHUH rn1Kkorexd

2) Uro sABJISETCS MOHOMEPOM B 3THX COCANHEHUSIX?

3) IlpuBennTe MpUMEpPHI TAKUX COSAUHEHNI, COMEPIKAIIMXCS B KIETKaX (He MeHee 3)
4) Onuiute GUONOTHYECKYIO POJIb THX COCANHCHUIA.

5) T'zme B KJIeTKaX CUHTE3UPYIOTCS ATU COCMHCHMUS?

3amanue 3.
1) JlaiiTe Ha3BaHMeE KJIacca COEAMHEHMIA.

.

W

6
2) HaszoBute crienyromiue coeauneHus. ECThb i cpein HUX M300pakeHHbIE BhIIIE?
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[] 4!
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3) Omnummre GHOJIOTHYECKYIO POIIb ATUX COSITUHEHHI
4) Kax Ha3bIBaeTCs CIEAYIONIas Peakiys U CoeTMHeHHe, oOpasyolieecs B ee pe3yibrare?

CH:,—O—(‘%—R
CH,—O0H 0]
CH—OH +3RCOOH —""" > {30 + CH—0—C—R .
| KapboHOBaA I
CH2 —OH KHCI0Ta ‘ (6]
TIHIEPHE CH:,—O—‘(‘:—R

CIOMKHBIN 3(HUp

3ananue 4
1) JlaiiTe Ha3BaHMeE KJIacca COEAMHEHMIA.
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dunbHas | =
ronoska L
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(He (e

CHs;  CHy 1

2) Omumrre GHOJIOTHYECKYO POJTb THX COCAUHEHUIA
3) I'me B KIIETKE CUHTE3UPYIOTCS ATH COSTUHCHUS?

3apanue 5
1) [laiiTe Ha3BaHUE Ki1acca COCTMHCHU.
KapBokcunbHasn
rpynna H
'nuﬁudrpyr'lna '
H
H
H

Rl 9 |

Pagukan

2) Onuiute GHOJOTHYECKYIO POJIb ATUX COCAUHEHHI
3) I'zme B KJI€TKE CHHTE3UPYIOTCS 3TH COSAMHEHUS?

3ananue 6
1) [aiiTe Ha3BaHUE Ki1acca COCTUHCHUI.
Mpuornoboun

2) [aiiTe MOSICHEHUS K PUCYHKY HIKE.

R e e Rty

lMepBUYHaRA CTPYKTYpR BropuuHaa cTpyKTypa

@ F

TpeTUyHaA CTpPYKTYpa YeTBepTHUHAR CTPYKTYpa
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3) OnuimTe OMOIOTHYECKYIO POJIb OTHX COSTUHEHUH
4) T'ne B KJICTKE CHHTE3UPYIOTCS 3T COCAMHCHUS?

3ananue 7
1) JlaiiTe Ha3BaHMeE KJIacca COEAMHEHMIA.

| ] OCHOBaHue

16

4
s
577 NH
OptodoctopHas | | 3
Kkucnora OH 6 2
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pubosa

2) Kakwue BBl a30TUCTBIX OCHOBAHUI BCTPEUAIOTCS B COCTABE ATHX COSTUHEHHIA?
3) Kakwue BHIBI caxapOB BCTPEYAIOTCS B COCTABE ITUX COCTHHEHUI?
4) Onuiute GHONOTHYECKYIO POJIb ATHX COCAUHECHUIA.

3ananue 8
1) [laiiTe Ha3BaHUE Ki1acca COCTMHCHU.

Timamn -

Tyamun ——£€

Tre—

2) Ormumirre GHOJIOTHYECKYO POJIb STHX COSAUHEHUIA.
3) I'zme B KJIETKE CHHTE3UPYIOTCS 3TH COSAMHEHUS?

4) Yem ommuarorcs mo cocrasy PHK u THK?

5) Kakwue Bugsl PHK BcTpeuaroTes B KiieTkax?

Tema 3. buonornueckre MeMOpaHbl
3AHSATHE 4
Tema: «CtpykTypa 1 QyHKIMH TUIa3MaTeMMBbD»

Henu 3anstus: 1. U3yuuTh MOJEKyJIIpHOE CTPOEHUE KJIETOUYHBIX MEMOpaH.

2. HayuuTtbcs pa3znuuaTb MEMOpaHHBIE CTPYKTYpPBI Ha MIOBEPXHOCTH KJIETOK — MUKPOBOP-

CHHKMH, I1JIa3MOACCMBI, J€CMOCOMBI.

Bonpocs! 1J1s1 caMONIOAT0TOBKH
1. CrpykTtypa 1 GyHKIUY TUIa3MalleMMBI.

2. HpOI/I3BO,Z[HBIe I1asMaJICMMbIl: MUKPOBOPCUHKHU, MHUCIINHOBAA 000J104Ka HCPBHBIX BO-

JIOKOH.

3. MeXKi1eTouHble KOHTAKTHI.
X0/ CaMOCTOSATEJIbHOM PadoThl

3aganue O0bexT IIporpamma neiicTBuit Bo3MoKHbIE OPHEHTHPbI

2 3 4 5
Paccmotperts | Ilpenapar: Haiitu Ha manoM u GonbiioM | OTHOCUTENEHO KPYITHBIE MHO-
C TOMOUIBIO | KJIETKH TI€YEHH | YBEIIMUECHUU reNaTOLMThI | TOYTOJIbHBIE — KJIETKU  TEYeHHU
CBETOBOTO aKCOJIOTIIA (K7IeTKH TedeHu). 3apuco- | OKpallieHbl B  OJICTHO-PO30BBINA
MHUKPOCKOTIA BaTh HECKOJBKO KIJIETOK, OT-| I[BET, siapa ¢uoneroBsie (Emu-
THUITNYHBIE METHUTh SJIPO, SAPBILIKH, ITU- | ceeB, puc. 3; HoBukon, CBiATeH-
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KIETKH  XKH- TOIUIa3My, TpaHHUIBl MEXAy | Ko, C. 8, puc. 2).

BOTHBIX KJICTKaMH.

N3yuuth DJIeKTpOHHAs Haiitu wa  dortorpadum: | CMm. o6o3HaueHus Ha Qororpa-

TOHKOE€ CTpO- | MUKpO(OTOrpa- | masMajleMMy, LUTOIUIa3My, | GUH.

eane kietku | pus (Puc. 1) A7p0, SAJIEpHYI0 O00O0JIOUKY,

1o JJIEK- HOpBl B sIJIEPHOM 0060s0UKe,

TPOHHOU MUTOXOHJPHUH, DHJIOIIA3Ma-

MUKpO(DOTO- TUYECKYI0 CE€Th, KOMIUIEKC

rpadun ["onbKu.

N3yuuth Cxewmsl (Puc. 2) | U3yunts 00beMHYIO cxeMy | CM. IOANMUCH K CXEMaM.

CTpOEHHE CTpOEHUS IJ1a3MaJIEMMBI

JIa3MajieM- (Puc. 2 6). 3apucoBath 110C-

MBI KOCTHYIO CXEMYy CTpPOECHHS

masManeMMsl (Puc. 2 a).

Paccmotpets | DnekTpoHHast Halitu MUHKpOBOPCHMHKHM Ha| MHUKpPOBOPCUHKM — TOHKHE BBI-

MeMOpaHHbIe | MUKpO(OTOrpa- | aMKalbHOM  MOBEPXHOCTHU | pOCTHl  LUTOIUIA3MbI, OJEThIE

CTPYKTYpPBI ¢usi:  Mukpo- | KiieTKkd. 3apucoBaTh KJIETKY C | IUIa3MaleMMOM.

KJICTOYHOM BOPCUHKM  Ha| MHKPOBOPCHHKaMH.  Bplsc-

MIOBEPXHOCTU | IOBEPXHOCTH HUTh (PYHKIIMM MUKPOBOPCH-

KJIETKH KHILeY- | HOK.
HOTO BIUTENNS
(Puc. 3).

To xe DJeKTpOHHAs Haiitu na puc. 4: nuroras- | JlecMocomMbl BUTHBI KaK TEMHBIE
MHUKpo(oOTOrpa- | My U IUIa3MaJleMMbl KOHTAaK- | yTOJIIEHUs Ha TIpaHUIE ABYX
¢us:  JlecMoco- | TUPYIOLIMX KJIETOK, JecMo- | IuiasmaieMM. OT jaecMocoM B
Ma Ha TpaHHULE | COMBl,  MUKPO(UIAMEHTHI. | TOJILy LHUTOMIa3Mbl TSHYTCS
MeMOpaH JByX | 3apucoBaTh  KOHTaKTUPYIO- | TOHKUE HUTH — MUKpPO(HIaMEH-
COCEHUX KJe- | € KIETKH, OTMETUTH Jie- | THI.

TOK TPHU3MaTHU- | CMOCOMBI, MHKpO(dUIaMEH-
YECKOr0 JIUTE- | THI.
mus (Puc. 4).

To xe OneKTpoHHas Haiitn Ha puc. 5: xietku, ux | Ha puc. 5Sa nnasmonecmsl, cpe-
MHUKpo¢oTOrpa- | siipa, KIETOYHBIE CTEHKH, | 3aHHbIE NMPOJOIbHO, BUIHBI KaK
¢usa:  Ilnazmo- | TulasmoaecMbl.  3apHCOBATh | IUTOIIA3MATUYECKHE MOCTHKH
JECMbl  MEXKIY | KOHTAKTUPYIOIIUE  KIJIETKH, | MeXAY IBYMsI pPacTUTEIbHBIMU
JIByMsI  pacTH- | OTMETHUTh IJIA3MOJECMBI. kiaerkamu. Ha puc. 56 (mome-
TEJIbHBIMHU pEUYHBI Cpe3 uepe3 IIa3Mo-
kinetkamu  (Puc. JIECMBbI) OHU BUJHBI KaK CKOILIE-
5). HISI TCMHBIX TOYEK.

KoHTpoJibHbIE BONIPOCHI

1. Yto Takoe >KUIAKOCTHO-MO3au4YHas MOJEb CTPOCHHUS KJIeTOYHON MeMOpanbl? [louemy
OHA TaK Ha3bIBAECTCS?

2. Yem oTnuyaeTcs miazMalieMma OT BHYTPUKIETOUHBIX MeMOpaH?

3. Tloyemy BHEWIHSIS ¥ BHYTPEHHSS CTOPOHBI IJIa3MaJIEMMBI OTIMYAIOTCS IO CTPOSHHIO?
Kakoe 3HaueHue 310 uMeeT 1 KIETKU?

4. TloueMy MHMKPOBOPCHHKH HaxOJSATCS Ha CBOOOJHOM moBepXHOCTH KieTKu? C Kakoi
(byHKIHEH KIETOK CBSA3aHO HAJMYNE MUKPOBOPCHUHOK?

5. Kakue eme cTpykTypbsl MEMOpPaHHOM MOBEPXHOCTH BaM U3BECTHBI?

6. Kakue CYHICCTBYIOT BUABI MCIKKIICTOUYHBIX COCﬂHHCHHﬁ?
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HoBuxor A. U., Cearenko E. C. PykoBoncTBO K 1a00paTOpPHBIM 3aHITHSAM 1O THCTOJIOTHUN
¢ ocHoBam# 3MOpuosioruu. — M.: [Ipocsemienue, 1984.

Bepemaruna, B.A. OcHoBbl o01m1eit utosioruu / B. A. Bepemaruna. — 3-e u3a., crep. — M.:
Axanemus, 2009.

Jlenuenko, E. M. Iuronorus, rucronorus u smopuosorus / E. M. Jlenuenko. — 2-e u3.,
ucnp. u gon. — Mocksa: M3narensctBo FOpaiit, 2022.

3AHATHUE 5
KouanoxkBuym no teme «Ctpoenue v pyHKuuM OMOJOrM4eCKMX MeMOpaH»
Bonpocs! 1u1s1 06cyx1eHust
Membpanusbie munubl: Gpochonunuasl U cteporabl. CBOMCTBA TUMUAHOTO OUCIOA.
MemOpaHHbIe OETIKH, UX PAcIIOIOKEHUE B MeMOpaHe U (PyHKIUH.
Pacnionoxenue u GyHKIMH yIIIEeBOJOB B COCTaBE MEMOpaH.
OTnuus B CTPYKType U QYHKIUAX TIa3MAJIEMMBI M BHY TPUKJICTOYHBIX MEMOpaH.
MexaHu3Mbl TpaHCIOPTa BEIIECTB YE€pe3 IUIa3MajeMMy: MAacCUBHBIA M aKTHUBHBII
MOJIEKYJISIPHBIN TPAHCTIOPT, H]I0- M 3K30I[UTO3.
6. Ponp memOpaH B penienuun. MeMOpaHHBIN IMOTEHITHAAI.
7. IlpousBoaHbIC IJIa3MalIeMMbl: MUKPOBOPCHUHKH, TOPU30HTAJIbHBIE CKIAIKUA B KIIET-
Kax CeTYaTKH IJia3a, MUEIIMHOBAs 000JI0UKa HEPBHBIX BOJIOKOH.
8. Pa3HOBMIHOCTH MEKKIIETOYHBIX COCAMHCHHIA.
9. Xwumuueckuid COCTaB M CTPOCHHE KIETOYHOM CTEHKH TMpEACTaBUTEICH pa3HBIX
ApPCTB IPUPOJIBI.
10. Ctpoenue u (GyHKIIUU TTTMKOKATHUKCA )KUBOTHBIX KIETOK.
Jlureparypa
Bepemaruna, B.A. OcHoBsl o0mieli rutonoruu / B. A. Bepemaruna. — 3-¢ u3., crep. —
M.: Akagemust, 2009.
Jlenuenko, E. M. uronorus, rucronorus u amopuonorus / E. M. Jlenuenko. — 2-e u3.,
ucnp. u gon. — Mocksa: M3garensctBo FOpaiit, 2022.
Yennos, F0.C. Beenenue B kinetounywo ouonoruto / FO.C. YennoB — M.: AkajieMKHHTa,
2005.

orwdPE

Tema 4. CTpykTypa M GpyHKIMH HUTOMIa3Mbl. KileTouHble BK/IIOYEHUA
3AHSTHE 6
Tema: «{uT030JIb ¥ KJIICTOUHBIE BKIFOUSHUS
Henu 3ansitus: 1. U3yuuTs coctaB U GyHKIIMHN IUTO30JIs (THAJIOIIIa3MBl).
2. C nmoMouipi0 CBETOBOTO MHKPOCKOIA MIACHTU(PUIIMPOBATh PAa3IMYHbIE BUJIbI BKIIOYE-
HUUW B LIUTOIUIa3Me KIJIETOK. [IpeacTaBnsTh X 3HAaUEHHUE B KIIETKE.

Bomnpoce! 111 caMONOATOTOBKHU
1. CtpykTypa ¥ PyHKIUN TUTOIIA3MBI.
2. Kimaccudukarysi KICTOYHBIX BKIFOUEHUH 110 XUMHYECKOMY COCTaBY U (DYHKIIHSIM.

X0/ caMOCTOSITEJILHOM PadoThI

3ana- O0bexT IIporpamma neiicTBuii Bo3Mo:KHbIE€ OpHEHTHPbI
HHe
2 3 4 S

Pacemor- | IIpemapat — Haiitn npu manom yBenudeHMH | MHOTOyroJibHbIE KJIETKHM OKparie-
pETH B KHUPOBBIE KJIETKH [I€YEHH, IIPHU OOJIBIIOM HBI B CBETJIO-PO30BBI LIBET, Apa
npenapaTe |BKJIIOYEHHS B | YBEJIMUEHUU PACCMOTPETH sifjpa | — spKo-mMannHoBbIe. Karuim sxupa
KJIETOUHBIE | KJIIETKAX Ie4e- | KJIETOK, TPaHHIIbl MEXTY KIIET- MHTEHCUBHO-YEPHBIE, XOPOLIO 3a-
BKJIIOYE-  |HM aKCOJIOTJISI | KaMH, BKJIFOUEHHUS KHUPaA. 3apUCO- | METHBI YK€ IIPU MaJIOM yBellnye-
HHUS pa3- BaTh HECKOIBKO KJIETOK, OTMe- Hun. (HoBukos, CBsiTeHKo, C. 19,
JIMYHOU TUTH SJIPO, IUTOIIA3MY, Kalll | puc. 8)
IIPUPOJIBI KUPA.
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To xe IIpenapar — Haiitu npu manom yBenuueHu# | Slapa KieTok okpaiieHsl B puosie-
YIJIEBOJIHBIE KJIETKU TICUYEHH, TIPU OOJIBIIOM TOBBIN L[BET, IIIBIOKU TNIMKOT€HA —
BKJTFOUYCHUS YBEITUYCHUHU PACCMOTPETH SApa | IPKO-KPACHBIEC WU MAJIMHOBBIE,
(BKJIIOYEHMS] | KJIETOK, IPAaHYJIbI TJIMKOTEeHA B 3aMOJHAIOT MOYTH BCIO LIUTOIIA3-
[JIMKOTE€HA) B | [IUTOIUIa3Me. 3apucoBaTh He- My (Enucees, c. 16, puc. 9; HoBu-
KJIETKaX Ie4Ye- |CKOJIBKO KJIETOK, OTMETUTH sJ1po, |KoB, CBATEHKO, ¢. 23 , puc. 10).
HU aKCOJIOTJIA | [IUTOIIA3MYy, BKIFOUEHUS TJIMKO-
reHa.
To xe [Ipenapat — Haiitu npu manom yBenuuenun | Ha kpato cpesa B 1-2 cios pacno-
OeNKOBbIE CEKPETOPHBIE KJIETKH, MPU O0JIb- | I0’KEHBI JOBOJIBHO KPYIHbIE
BKJIFOYEHUS — | I1IOM YBEJIMYEHUH PACCMOTPETh | OBaJIbHBIC KJIETKHU. B 11eHTpe
CEKpETOpHbIE | SApa KIETOK, OCIKOBBIC TPaHYJIbl | KIETKH XOPOILO Pa3IuYuMO
IpaHyJIbl B B LIUTOIUIa3Me. 3apucoBaTh He- OKpyTJ0e, (hroseToBoE AAPO; K-
KieTkax Jlel- | CKOJIbKO KJIETOK, OTMETUTD AJIpO, |TOIUIa3Ma 3al0JHEHA CUPEHEBBIMU
JUTa KOXKM aK- | [IUTOIUIa3My, OCJIKOBBIE BKJIIOUe- |TrpaHyiamu cekpera (Enucees, c.
COJIOTJIS HUSL. 15, puc. 7; HoBukoB, CBSITEHKO, C.
26, puc. 13).
To xe IIpenapar — Haiitu npu manom yBenuueHuu | bnactoMepsl — KpylnHbIE Hellpa-
KEJITOYHBIC KJIETKU — OJIACTOMEPHI, B UX M- | BUJILHON )OPMBI KIIETKU. B HEeko-
BKJIFOYEHUS B | TOILJIA3ME PACCMOTPETh IPaHyJIbl | TOPBIX BUAHBI CBETIIbIE OKPYIJIbIE
O6macromepax |>kentka. [Ipu Oonbiiom yBenude- | siapa. Lluromnasma 3amonHeHa
amuomii HUU NOAPOOHEE N3YUHTh Mpena- | KeITO-KOPUYHEBBIMU 3€pHAMU U
pat. 3apucoBaTh 1-2 KieTkH, oT- |TrpaHyjamu xeirka. (HoBukos,
METHTH SIIPO, KENTOUHbIe BKIIIO- | CBATEHKO, c. 24, puc. 11)
YCHUSI.
To xe [Ipenapar — Haiitu npu manom yBenuueHun | KieTku ¢ CUIbHO BETBALIMMUCS
MUTMEHTHBIE | TUTMEHTHBIC KJIETKH, MPU OO0JIb- | OTPOCTKAMH, siIpa CBETIIbIC, BUI-
BKJIIOYEHUS B | IOM YBEJIMYEHUH PACCMOTPETh B | HBI HE BO BCEX KileTKax. B muro-
xpoMarodopax | UTOIIa3Me 3epHa MUTMEHTA Me- | IIJIa3Me Pa3InuYuMbl KOPUYHEBbHIS
KOKU TOJIOBa- |JIaHUHA. 3epHa nurmenTa (Enmucees, c. 15,
CTHKA puc. 8; HoBuxos, CsiTeHKO, C. 26,
puc. 14).

KoHnTpoJsbHbBIE BOPOCHI

1. Yem oTimuaroTcs BKIIIOUEHUS OT KJIETOYHBIX OPraHOM10B?
2. Kakue BUIbI BKIIOUCHU BbI 3HaeTe?
Jlureparypa

Emucees B. I'., Adpanacne 0. U., KotoBckuii E. ®. Atnac MUKpOCKOMHYECKOTO CTpOe-
HUS KJIETOK, TKaHeW u opraHoB. — M.: Menununa, 1970.

HosuxoB A. U., Ceatenko E. C. PykoBoJICTBO K J1aOOpaTOPHBIM 3aHATHSIM MO THCTOJIO-
U ¢ ocHOBamu 3MOpuoniorun. — M.: [Ipocsemenne, 1984.

[Ipaktukym no nuronoruu / nox pex. FO. C. Yennosa. — M.: Uzn-Bo MI'Y, 1988.

Camyces P.I1. ATtnac nmo quToa0ruu, rUcTONOruu U d3MOpuonoruu. — M.: Onukc: Mup u
O6pazoBanue, 2006.

Tema 5. MemOpaHHbIe OPraHOU/BI.
3AHATHE 7

Tema: «MemMOpaHHBIE OPraHOM B

Henau 3ansaTus: 1. M3yunts cTpoeHrne MeMOpaHHBIX OPraHOMI0B LIUTOIIA3MbI B CBSI3U C
uX (QYHKIUAMU.

2. PaccMoTpeTh MEMOpaHHbIE OPTaHOUBI, BUIUMBIE C TOMOIIBIO CBETOBOI'O MHKPOCKO-
na.

Bonpocsl 11 caMONOATOTOBKH
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1. Knaccudukarust opraHouI0B IUTOIIa3MbI (MEMOpaHHbBIE 1 HEMEMOPaHHBIE; OOIIETO U

CIIELUATILHOTO HA3HAYCHHUS ).

2. Ctpoenne u (PyHKIIMM MEMOpPAHHBIX OPraHOMJIOB: HJOIUIA3MATUYECKON CETH, KOM-
miekca ['oapKi, MUTOXOHIPUH, IIIACTU/, TU30COM U MUKPOTENEL.
X0 caMOCTOSITEJIbHOH PadoThI

3ana- O0BexT IIporpamma aeiicTBuii Bo3MoxxHbIE OpUEHTHPBI
HHe
2 3 4 o)

W3yuutrs | Onektponnas |Haiitu u paccmorpets rpanyssp- | CM. noanucu K puc. 6, TEKCT U
CTpoeHHE |MHUKpPO(OTO- |HBIE U arpaHyJIsipHbIC YYaCTKU WUTIOCTPAINK B YYeOHUKE.
OIIC B rpadus SHAO- | dHAOIIA3MATHIECKOH ceTh. BhI-
CBSI3M C €€ |IJJa3MaTH4e- | SCHUTH UX POJIb B CHHTE3€E Oell-
GyHKIMA- | CKOH ceTH KOB, JINIIUJIOB, YTJIEBOJIOB.
MU (puc. 6), cxema

cUHTe3a Oenka
Pacemor- | IIpenapar — Haiitu npu manom yBenuuenun | Kietku (Tena HelipoHOB) okpaiiie-
peTh B KOMILJIEKC KpYIIHBIE OKpYTJIble KJIETKU. [Ipu | HbI B cepo-KENThIN LIBET, A/1pa
npenapate |l onpmxu (B 0O0JIbILIOM YBEJIMUYEHUU PACCMOT- | CBETJIbIE, C KPYIHBIMU SPBIIIKA-
MeMOpaH- |KJIETKaX CIHUH- | peTh B HUX SAPO C AIPBIIIKAMHU U | MU. JJUKTHOCOMBI (KOMILJIEKC
HbIE Opra- |HOMO3TrOBOro |Komiuiekce ['onbaku B iuromias- | 'osb1ku) oKpallieHbl B YepHbII
HOMJIbI y371a) Me. 3apucoBaTh HECKOJIBKO KJle- | LIBET, PaCIlOI0KEHbI BOKPYT sapa

TOK, OTMETUTH B HUX siipo, uuTo- | (Emucees, c. 14, puc. 5; HoBukos,
1J1a3mMy, arnapar I oJb K. CBsITEHKO, C. 16, puc. 6).

Paccmor- | IIpenapar — [Ipu masioM yBeJIMUYEHUHU HAWTH | BhICOKHME MPU3MaTUYECKHUE KIIETKU
peTh B MUTOXOHJIPUU | BBITSIHYThI€ HUIMHAPUYECKHE SIUTEINS OKPAILIEHbI B CBETJIO-
npenapate |(XOHIPUOCO- | KJIETKH KUIIEYHOTO SIUTENHS. KOPHYHEBBIH 1IBET. S ipa OKpyr-
MeMOpaH- | MblI) B Ki1eTkax |[Ipu GonblioM yBeanueHUH pac- | Jible, CBETJIbIE, CABUHYTHI K OCHO-
HbIE Opra- |KHUIIEYHOTO CMOTpPETh B HUX SApa U XOHJIPHO- | BAHUIO KJIETOK. MUTOXOHApUHU
HOMJIbI SIUTENNSA aC- | COMBI. 3apHCOBATh HECKOJIBKO OKpAILIEHBI B 3€JIEHOBATHIN WIN

Kapusl KJIETOK, OTMETHUTbH B HUX SIJIPO, MaJIMHOBBIH 1IBET, pacroiaraTcs

OUTOIIa3My, MUTOXOHAPHH.

BBIIIIE U HIDKE Spa, UMEIOT BUJI
KOPOTKHUX MAJIOYEK WJIH 3€pPeH

(Emmcees, c. 13, cxema IV, puc. 11
r; HoBukos, CBsaTeHko, ¢. 15, puc.

5)

BOl'lpOCbI AJIsA paﬁoTbl B MaJIbIX I'pynmnax

1. Kakue MemMOpaHHbIE OPraHOM]Ibl MOXHO PACCMOTPETH C IMOMOIIIBIO CBETOBOTO MUKpPO-
ckona? Kakue opranouipl ObUTH OTKPBITHI C TOMOIIIBIO 3JIEKTPOHHOTO MUKPOCKOMa?

2. Kakue opraHonipl y4acTBYIOT B CUHTE3€ U TPAHCIIOPTE BELLECTB?

3. HazoBute dhyHKIIMM SHIOTUIA3MAaTHYECKON CETH, ammaparta [ ok,

4. Yro Takoe JIM30COMBI, KaKyI0 ()YHKIIMIO OHU BBIITOJIHSIOT?

5. PacckaxuTte o cTpoeHUU U QYHKIUSX MUTOXOHAPHUH.

Jlurepartypa

Emucees B. I'., AdanacweB 10. U., Kotosckuii E. @. ATnac MEKPOCKOTUYECKOTO CTpOE-
HUS KJIETOK, TKaHel U opraHos. — M.: Menununa, 1970.
HoBuxor A. U., Cearenko E. C. PykoBosicTBO kK 1a00paTOPHBIM 3aHITHSM IO THCTOJIO-
MM ¢ ocHOBaMu 3MOpuosniorun. — M.: Ilpocemienue, 1984.
[IpaxTukym no nurtonoruu / nox pex. FO. C. Yennona. — M.: U3n-Bo MI'Y, 1988.
Camyces P.I1. ATiac mo qUTONOTMHU, TUCTOJIOTHH U AMOpHonoruu. — M.: Onukc: Mup u
O6pa3zoBanue, 2006.

3AHSTHE 8

KouiokBuym nmo teme «MeMOpaHHbIe OPraHOMAbI U UX POJIb B 3BOJIOINH KJIETOK»
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Bomnpocs! pi1s o0cykaeHust

Jlureparypa

Crtpoenue u GyHKIUH SHIOMIA3MATHIECKOTO PETHKYITyMa.
Crtpoenue u ¢pyHkiuu anmnapara ['oiabmku.
CrtpykTypa v QyHKIHHU JTU30COM H MUKPOTEIIEI] (IIEPOKCHCOMBI, TIIMOKCUCOMBI).
Crpoenue u GyHKIIMA MAETOXOHJIPUH.
Crtpoenue u QyHKITUH IIACTH/I.
DOHI0CUMONOTHYECKAs TUIIOTE3a TPOUCXO0XKICHUS ABYMEMOPAHHBIX OPTraHOUIOB.
CpaBHeHME OpraHU3alUK KJIETKU 3YKapHOT U TPOKAPUOT.

3HaueHue BHYTPUKIIETOYHBIX MEMOPAH IS SBOJIIOIIMH SyKaApPHOT.

CrennanapHbIe MEMOpPAHHBIC OPTAHOUIBI IPOCTEHIIINX.

Bepemaruna, B.A. OcHoBbl o6mieli iutonoruu / B. A. Bepemaruna. — 3-e u3f., crep. —
M.: Axagemus, 2009.
Jleruenko, E. M. Iuronorus, rucronorus u amopuonorus / E. M. JleHuenko. — 2-¢ u3 .,
ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022.
Yennos, 10.C. Beenenue B kierounyro ouonoruto / FO.C. YennoB — M.: AkaJieMKHHTa,

2005.

Tema 6. CTpoenune nHTEp(Pa3HOIO sIAPA, XPOMOCOMHBIN aNNapar KJIETKHU

3AHSATHE 9

Tema: «Sapo 1 XpOMOCOMHBII1 anmapar KJIETKH»
Hesm 3auaTus: 1. Paccmorpers Ha MUKponpenapaTax 1 MUKpo(hoTorpagusix U U3yInuTh
CTPOEHHUE s/Ipa KJIETKH JyKapHOT.
2. 3yunTh XUMHUYECKHI COCTAB U CTPYKTYPY XPOMOCOM 3YKapHUOTUUYECKON KIIETKH.
Bonpocs! 1J1s1 caMONIOAT0TOBKH
1. Crpoenue u QyHKIUH s/ipa KJIETKH B IEPUOJ] UHTEP(a3bI.
2. Crpyxrypa JIHK.
3. benku xpomocom.
4. CriocoObl yTakOBKH XPOMOCOM.
5. PaznoBugnoctu PHK B kieTke
X0/ caMOCTOAITEJILHOMH PadoThI

3ana- O0BexT IIporpamma neiicrBuii Bo3MoKHBIE OPHEHTHPBI
HHe

2 3 4 5
[Ipoananu- | TabGnuma: Haiitu: nHapyxnyto saepnyto|Ilonnucu x Tabmune, TEKCT U UILTIO-
3upoBath | “YiabTpamMuMK- |MeMOpaHy, BHYTPEHHIOIO | CTpallUU B y4eOHUKE
cXeMy POCKOIIUYECKOE [ MEMOpaHy, SA€pHBIE TOPBI,
CTPOEHMSI |CTPOEHHE  SJ-|KapHoIUla3My, Y4YacTKH TIeTe-
snpa. pa” pO- M 3YXpOMAaTHHA, SAPBIII-

KH.
N3yunth Tabaunia: Haiitu: mmeunn xpomocowmsl, |[loamucn k Tabmuiie, TEKCT W WILTIO-
ctpoerue | “CTpykTypa LEHTPOMEPY, BTOPUYHBIE II€- |CTPALUU B yUeOHHKE
XpOMOCO- | XpOMOCOM” PETSKKH, CIyTHUK XPOMOCO-
MBI MBI, XPOMAaTU/Ibl, XPOMOHEMBI,
JIHK, rucToHsl.

Paccmor- | [Ipenmapar: Paccmotpers Ha wManom  u|Oxpyriabsie HEOONBIINE KIETKH, ITUTO-
petb 6e3b-|KpoBb uenoBe-|0OJBIIOM YBEIMYEHUH SPUT-|IUIa3Ma OKpalleHa B KPAacHBIM IIBET,
sJlepHbIe, |Ka POLIMTHI YeNlOBeKa — BBICOKO- | MHTEHCUBHBIA 1O mepudepun u cia-
HECIoco0- muddepeHMpoBaHHbIe KIeT- |Obli B 1leHTpe kieTku (Enucees, puc.
HbIE K pa3- KU, JIMIIEHHBIE siqpa. 3apuco- |29, c. 35; HoBukos, CesiTeHko, ¢. 103-
MHOXEHUIO BaTb HECKOJIbKO KieTok. B|[104, puc. 63).
KJIETKH MOANUCU  OTMETUTH  OTCYT-
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CTBUE siJIpa.
N3yuuth [Ipenapar: PaccmoTpers Ha ManoMm M |JIeMKOUUTHI KPYIHEE SPUTPOIIUTOB 10
crpoenue |KpoBb yenoBe- |0OdBIIOM yBETMYEHUH JICi- | pa3Mepy, UMEIOT AP0, UX HAMHOTO
sapa U S1-|Ka KOILIUTHl YeJOBEKa. 3apuco-|MeHbIne, 4yeM HSpuTporuToB (1:650).
phIlIKa B BaTh HECKONBKO KIETOK ¢ |HelTpoduinbHble TpaHyIOIUTHI TIpe-
KJIETKax pa3HbIM  CTpOCHHMEM  sijipa|00JajaoT cpeau JIEHKOIUTOB (0
(cermeHTosiiepHbie  HEUTpPO- | 70%), MMEIOT MAaJIOUYKOBUAHOE, MOJI-
(buitbl, TUMQOIIUTEH). KOBOOOpa3HOE€ WM CErMEHTHPOBAH-
HoOe sA1po. B nuTomnnasme BUIHBI Mel-
KH€ TpaHyJibl, OOJBIIMHCTBO U3 KOTO-
pBIX OKpalllMBaeTcsi B PO30BATO-
(hrosIeTOBBIN IBET.
JIOBOJIBHO 4acTO BCTPEYAKOTCS JIMM-
domutel  (25%). Hmeror OGombiioe
OKpYTJIO€ SApO W y3KHi 0azoduiib-
HBII 0000K LUTOIIA3MbI 0€3 FpaHyII.
(Enucees, puc. 29, c. 35; HoBukos,
CesTenko, ¢. 103-104, puc. 68).
N3yunts [Ipenapar: Paccmorpers Ha Manom wu|Ha manoMm yBenmnyeHuM HaWTH KpyIl-
ctpoenue |/IBoiiHOoe  si7-|OONBIIOM YBEJIMYEHUHU JICH-|HbIE OKpYTJble SULEKIETKH, OKpY-
sapa U sJI-|pHILIKO B siilie- | KOUUTHl YEJOBEKA. 3apHUCO-|’KEHHbIE MEJIKUMHU KIeTKaMu (osuin-
pBIIIKA  B|KIETKax 0e33y-|BaTh HECKOJIBKO KIETOK C|KyJSIpHOro snutenus. B sifiexnerkax
KJIETKax OKH pa3HbIM  CTPOEHHMEM  sijipa|Ha OOJBIIOM YBEJIMYEHUH Pa3IIsiIETh
(cermeHTOsAIEpHBIE  HEUTPO- |KPYMHOE SAPO U B HEM SAPBIIIKO,
¢bwubl, TMMQOIHTEI). pa3lieIeHHOE Ha JIBE€ HEpaBHBIE 110
pasMepy 4YacTH — OJHA KpyIHee HU
cBeTJIee, BTOpasi MeJIbue U TEMHEE.
(HoBukos, Cesrenko, c. 53-54, puc.
28).

KoHnTpoJsbHbBIE BOPOCHI

1. PacckaxuTte 0 CTpOEHUH U (PYHKIMSIX KapUOIUIa3Mbl, KAPUOJIEMMBI, SAEPHBIX MOp, Te-
TEPOXPOMATHH, 3YXPOMATHH, SAPBIIIKA.

2. JlaiiTe onpeneneHns MOHATUSAM reTepOXPOMATHH, 3yXPOMaTHH, SAPBIIIKOBBIN OpraHu-
3aTop.

3. Kakue Genku BXOAST B COCTaB XpPOMOCOM?

4. Kak yrakoBaHbl XpOMOCOMBI B siipe?

Jlureparypa

Emucees B. I'., Adpanacne 1O. U., KotoBckuii E. ®. Atnac MUKpOCKOTTHYECKOTO CTPOe-
HUSl KJIETOK, TKaHeW u opraHoB. — M.: Menununa, 1970.

HosukoB A. U., Ceatenko E. C. PykoBoJCTBO K J1aOOpaTOPHBIM 3aHSATHSIM MO THCTOJIO-
UM ¢ ocHOBamu 3MOpuoniorun. — M.: [Ipocsemenne, 1984.

[Ipaktukym no nuronoruu / nox pex. FO. C. YUennosa. — M.: Uzn-Bo MI'Y, 1988.

Camyces P.II. ATtnac no quToa0ruu, rucToNOruu U smMopuonoruu. — M.: Onukc: Mup u
O6pazoBanue, 2006.

Tema 7. Opranonan! cuHTe3a 0€JIKOB.
3AHSATHE 10
KounnoxkBuyM Ha Temy: «brnocunTes 6eka 1 ero peryJsius»
Heau 3ansaTus: 1. M3yunts nutonornyeckue OCHOBBI CHHTE3a OEJIKOB B KJIETKE dyKapH-
OT.
Bomnpocs! 115 o0cy:kaeHust
1. O6ume cBOMCTBa FreHETUYECKOTO KOAA (TPUILIIETHOCTh, HETIEPEKPhIBAEMOCTh KOJJOHOB,
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OTCYTCTBHE 3aMSThIX, BBIPOXKACHHOCTh, YHUBEPCATIBLHOCTD).

2. Cpoiicta u nponeccur Marpuunbix PHK (Bpems xu3uu M-PHK B kiertke, 3k30HbI U
WHTPOHBI, CIUIaCHHT).

3. Mansle sinepHble pHOOHYKJICONPOTEU Bl M UX y4acTHE B CIUIAWCHMHIE U APYTUX IPO-
neccax.

4. Nnpopmocomsl kak ¢opma cymectBoBanus M-PHK B knerke. Tpancnopt m-PHK u3
A/1pa B HUTOILIA3MYy.

5. Pubocombl: XMMHYECKHII COCTaB, CTpOeHHUE, caMocOopka. Pa3HOBHUIHOCTH pUOOCOM.
[TonmrpuGocombl (TIOTUCOMBI).

6. IIpouecc Tpancusiuu B pubocomax. Ctpykrypa u ¢pyaxmuu T-PHK.

7. CurnanbHas MoclieJ0BaTeIbHOCTh AMUHOKHUCIIOT U €€ POJib B IIPOLIECCUHTE OEJIKOB.

8. 'eomeTpuueckas CTpyKTypa 6eIKoBOi MoIeKybl. CBepTKa OenKoB.

Jlureparypa

Bepemaruna, B.A. OcHoBsl 0011ei nurosnoruu. — M.: Axkagemust, 2009.

Jlenuenko, E. M. I{uronorus, ructojorus u amopuosnorus. — M.: U3narensctBo FOpaiit,
2022.

Yennos, FO.C. Beenenue B kierounyto ouosnoruto. — M.: Axkagemkuura, 2005.

3AHSATHUE 11
Pemenune 3agau no reme «buocunTes 0eaKka»
Pemure npeajiaracMbIC MpernoaaBaTeyieM 3agauu, UCIIOJIb3Ys Ta6JII/IIIy T'€HETUYCCKOI'O KOJa.

I'enernueckuii koa (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHHeE
N i A r
®en | Cep | Tup | Luc v
®en | Cep | Tup | Luc 1
y Jleit | Cep — — A
Jeir | Cep — | Tpu r
Jein | Ilpo | I'mc | Apr v
Jleit | Ilpo | T'mc | Apr I
I Jeit | Tlpo | Tnm | Apr A
Jeit | Ilpo | I'mu | Apr r
Une | Tpe | Acu | Cep v
Une | Tpe | Aca | Cep I0
A Wne | Tpe | Jins | Apr A
Mer | Tpe | Jluz | Apr r
Ban | Ama | Acn | T v
Ban | Ama | Acm | I'mm I
r Ban | Ana | T'my | T'mu A
Ban | Ana | T'my | T'mu r

IIpaBuia mojb30BaHus TadauIel

IlepBrIii HYKJIEOTHI B TpUIUIETE OEpETCS U3 JIEBOTO BEPTUKAIBHOTO Psiia, BTOPOM — M3 BEPXHETO
TOPU30HTAIBHOTO Psifia U TPETUHA — U3 MPABOr0 BEPTHUKAIBHOr0. Tam, Iie NepeceKkyTcs JUHUY, UAYIIHe
OT BCEX TPEX HYKIEOTUOB, U HAXOIAUTCA UCKOMAasi aMHUHOKUCIIOTA.

Tema 8. ®udpuIspHBbIC CTPYKTYPBI KJIETKH.
3AHSATHE 12
Tema: «PUOPHIUIAPHBIE CTPYKTYPBI IIUTOILIA3MBD)
Hean 3ansaTus: 1. PaccmMoTpers Ha MHKpompernapaTax U 3JeKTPOHHBIX MUKpodoTorpa-
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GUAX ¥ U3YUUTH CTPOCHHUE PA3TUYHBIX (GUOPUIUISIPHBIX CTPYKTYP KJIETKU B CBSI3H C UX (YHKIIH-

SAMHU.

2. [IpencraBnsaTh posib GUOPHIISPHBIX 00pa30BaHUil B )KU3HEIEATEIBHOCTH KIETKH.
Bonpocs! 1J1s1 caMONIOAT0TOBKH

1. HutockeneT. DeMEeHThI, BXOISAIIME B IIUTOCKENET: MUKPO(DUIAMEHTBI U MUKPOTPY-
60uxu. CTpoeHue u GyHKLINH.

2. Knerounsrii nenrp. CtpoeHue 1eHTpHOJEH, MX (PYHKIIUU B KJIETKAX.

3. Opranonns! aBmwkeHus. CTpoeHUE PECHUYEK U JKTYTUKOB, (DYHKIIMU, MEXaHU3M J[BU-

KCHUA.

4. OUOpWUIAPHBIE OPTaHOMIBI CHENUATBHOTO Ha3HAYEHUs: TOHOPHOPHIUIBI, MHOPHUO-
pUILTBL, HeHPOPUOPMILTBL. XMMUYECKUH COCTaB U (PyHKIIHU.
Xox CAMOCTOATEILHOI padoTsi

3aga- O0BexT IIporpamma neiicTBuit Bo3MoskHBIE OpHEHTHPBI
HHe
2 3 4 5
N3yuuts B|IIpenapar: Haiitu npu masiom yBenu- | OKpyriible KIETKH OKPY>KEHbl TOJCTOU
IpernapaTe |LEHTPOCOMbBl |4EHMM JEJSAIIMEcs 3UroThl |uyepHOM oOosoukoi. llutomnasma okpa-
¢ubpwi- |M  BepeTeHo |ackapuabl. PaccMOTpeTh Ha|llleHa cepbIM, OTHENeHA OT 000JOUYKH Iie-
JSIpHbIE NelieHuss  B|OOJbIIOM YBEIMUYEHUU LIEH- | pUBUTEIIMHOBBIM MPOCTPAHCTBOM. XPpO-
CTPYKTYPHI | ANLIEKJIETKAaX |TPOCOMBI M BEPETEHO JEJIe- [ MOCOMBI B BUJE YEPHBIX HUTEH JIEKAT 110
(3urorax) HUs. 3apUCcOBaTh OJIHY-/IBE€ |LIEHTPY KIJIETKH, LEHTPOCOMBI — TEMHO-
acKapH bl KJIETKH, OTMETUTH 000JIOUKY |cephle MATHA Ha MOJII0CAX KIETKH, C pac-
KJIETKH, LIUTOIUIa3My, LEHT-|XOAAIUMUCS OT HUX JlyyaMu actpocde-
pocoMy, HUTH BepeTeHa Jie- [pbl (HUTAMU BepeTeHa Jenenusi) (Enuce-
JICHUS1, XPOMOCOMBI. eB, c. 14, puc. 6; Auapec, c. 56-57, puc.
24; HoBukos, CBsTeHKO, c. 50, puc. 25¢).
To xe IIpenapar: Haiitu npu ManoMm yBenu- | ONUTENUH JIEKUT Ha Kparo Cpe3a, COCTO-
PECHUUKH YEeHUM PECHUTYATHIN SMUTE- |UT U3 BBITSHYTHIX MPU3MAaTHUYECKUX KIle-
KMIIEYHOro |Jui.  PaccMoTpeTs  Ha|TOK, IUIOTHO NPHIIETAOIUX APYT K ApY-
AIUTENUs 00JIbIIOM YBEJIWYEHUH pec- [Ty. Snpa oBaibHbBIE, CABUHYTHl K OCHO-
6e33y0Kku HUYKM HAa BHEUIHEW I10-|BaHMIO KIETOK, OKpAILIEHbl CHHEBATO-
BEPXHOCTH KJIETOK. 3apuco-|ceppiM. Ha cBOOOAHONM TOBEPXHOCTH
BaTh HECKOJIBKO OSIMTENH- |KIETOK pa3iuyuMa 0ojee CBeTias MOoJIo-
QTBHBIX KJIETOK, OTMETHUTH|ca — pecHnuku (Auapec, ¢. 121-123, puc.
[UTOIUIa3My, siapa, pecHud-|62; Hosukos, CBsaTeHKO, ¢. 92, puc. 59)
KH.
To xe [Tpemapar:  |Paccmorpers Ha ManoM u|KieTkn okpalleHbl B CHHEBAThI LIBET.
CrepMaTo30- |OOJBIIOM YBETUYEHUU KIy-|HOorga kaxkercs, 4To y OJHOM KIIETKH
179115 MOp- |THK CIIEPMATO30MJAa MOp- |HECKOJIBKO JKTYTHMKOB — 3TO Cllydai-
CKOM CBHHKHM |CKOM CBHMHKH. 3apHCOBATh|HOCTb, BO3HMKAKOIIAs IPU MOArOTOBKE
1-2 xnerku, oTMETUTH Kry-|npenapara (Enucees, c. 6: cxema II, puc.
THK. 10; Angpec, c. 80-81, puc. 35; HoBukos,
CBsITEHKO, C. 56, puc. 31)
W3yuuts | Tabnuupl, Paccmotpers  MukpogoTo- | CM. mOAOUCH K pUCYHKaM 7-8, K Tabiu-
CTPOEHHUE |3IJEKTPOHHBIE [TpaduMu U 3apUCOBATH CXe-|IlaM, a TAaKKe TEKCT U WILIIOCTpAIM B
[EHTPUO- |MHUKPOGOTO- |MBI  TMOMEpPEYHOro  cpesa|ydeOHuke (UeHros, c. 264-265).
nei, pec-|rpadun, LIEHTPUOJIH U PECHUUKH.
Huuek  u|cxembl (Puc.
KTYTHKOB. |7-8)
N3yunuts | Puc. 9: 3apucoBarh cxeMy [ukia | CM. MOANUCH K puC. 9.
MexaHusM | “Llukn JUHEUHOBBIX PY4Y€K, OTMeE-
JBYDKEHUS | TMHEMHOBBIX | TUTh MUKPOTPYOOUKH A u
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pECHMUEK |pyuek’ B, onuHeuHOBBIE pPYUKH,
cenaTh MOSICHSIFOIILY IO
IOJUTHUCh.
N3yuuts B | [Ipenapart: Haiitn na manom yBenuue- | Tena HEeHpOHOB JexaT B CEPOM Bellle-
npenapare | Heipoub- |HHMM Telna HEPBHBIX KJIETOK |CTBE CIIMHHOIO MO3Ta, B LIEHTpPE Cpesa,
bubpmin- | puILIBI B | (HEHpOHOB), BBIOPATh CBET- | OKpAIICHbI B KOPHUYHEBBIA I[BET, MHOTO-
JSIPHBIE HEPBHBIX JOOKpAIICHHYIO KIETKY | |yroipHOoW ¢opmbl. Snpa  cBeTibIe,
CTPYKTYy- | KJIETKax paccMOTpeTh Ha OOJBIIOM | OKpYTJIble, TOBOJBHO KpymHble. Heiipo-
pbl CIIMHHOI'O YBEJIUYEHUU HeilpouO- | GuObpmiIsl  BUAHBI  KaKk  TEMHO-
Mo3ra pWUIBI B €€ UUTOIUIa3Me. | KOpUYHEBbIE HHUTH, B Telle KIETKH pac-
3apucoBaTh 1-2  KIETKH, | TOJIOKEHBI OECHOPSAOYHO, B OTPOCTKAX
OTMETUTB: TEJO KJIETKH, | BBITSHYTHl MapaieIbHO OCH OTPOCTKa
OTPOCTKH, sA1po, Hewpo- |(Enucees, c. 17, cxema VI, c. 67, puc.
(buOpUILIBL. 64; HoBukoB, Cssarenko, c. 152, puc.
98).

KonTposbHbie BOonpochl

1. Kakue 6enku 00bIYHO BXOJAT B COCTaB MUKPO(DUIAMEHTOB, MEKPOTPYOOUCK?

2. Kakue otnnuuns HaOIIOAAI0TCS B CTPYKTYPE OCEBOM HHUTH )KTyTHKA Ha ypOBHE 0Oa3aib-
HOTO TeJbI[a, B IEHTPAJILHON YaCTH aKCOHEMBI U B aKCOCTHIIE?

3. OObsicHUTE MEXaHU3M JIBUYKEHUS! PECHUYEK U JKI'YTHKOB.

Jlureparypa

Emucees B. I'., Adanacees 0. U., Kotorckuii E. @. ATiac MUKPOCKOITUYECKOTO CTPOE-
HUS KJIETOK, TKaHed u opraHos. — M.: Menununa, 1970.

HoBukoB A. 1., Cearenko E. C. PykoBoAcTBO K 1a00paTOPHBIM 3aHITHUSIM 10 THCTOJO-
UM ¢ OCHOBaMHU sMOpuosoruu. — M.: Ilpocsemenue, 1984.

[Tpaktukym no uuronoruu / nox pea. 0. C. Yennosa. — M.: Uzn-so MI'Y, 1988.

Camyces P.II. ATtnac nmo quToa0ruu, rucToNOruu U smMopuonoruu. — M.: Onukc: Mup u
O6pazoBanue, 2006.

3AHSATHE 13

KonnokBuym Ha Temy: «/IBuKeHHE B KIIETKE»

Hean 3ausatus: 1. ChopmupoBarh npeacTaBieHue O MEXaHU3MaX OpraHU3AIMH JIBUXKE-
HUS Ha MOJIEKYJIIPHO-KJIETOYHOM yYpPOBHE.

Bonpocs! 1i1s1 06cyx1eHust
1. Opranu3zanus MUTOCKeNEeTa B KJIETKaX MPOKapuoT, TPHOOB, pacTEHUH, )KUBOTHBIX:
a) CBOMCTBA OeJika aKTHHA, CTPOECHUE U CBOMCTBA aKTUHOBBIX (DHIIAMEHTOB;
0) cBolicTBa Oenka KepaThHa, CTPOSHUE U CBOMCTBA KEPATUHOBBIX (PUITAMEHTOB, Kepa-

THHONOJO0HBIE OEJIKH;
B) cBoOiicTBa Oenka TyOy/IHMHa, CTPOCHHE U CBOMCTBA MUKPOTPYOOUEK.
CTtpoeHre MOJIEKYJT i CBOMCTBA JIBUTATEIBHBIX OCJIKOB: TUHEHH, KHHE3WH, MHO3WH.
Opranuzanus 1 MEXaHU3M JIEHCTBUSI CUCTEMbI TYOYJIUH — JUHEWH / KHHE3HH.
Opraau3anys ¥ MEXaHU3M JCHCTBUS CHCTEMBI aKTHH — MAO3HH.
Crpoenue muopubpuit. Pons BcrmomoraTenbHBIX OEIKOB B COKpaIleHHH MUO(PHO-

obrwn

PUILIL

o

Knetounstii ientp. CTpoeHue neHTpuoieit, ux GyHKIMH B KJIETKAX.

7. Opranonapl aBkeHus. CTpoeHHe PECHUYEK W KT'YTUKOB, QYHKIIUU, MEXaHU3M JIBH-
JKEHMUSL.

Jlureparypa

I'pun H., Crayt V., Teiinop . buonorus: B 3 1. — M.: Mup, 1993. - T. 3. - C. 27-30.

Bepemaruna, B.A. OcHoBbl 0011e# mutomorun. — M.: Axagemus, 2009.

Jlernuenko, E. M. Iuronorus, rucronorus u amopuonorusi. — M.: U3narensctBo FOpaiit,
2022.

Yennos, H0.C. BBeaenue B kiieTouHyto 6uonoruto. — M.: Akagemknura, 2005.
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Tema 9. JHepreTuka KJIeTKH.
3AHATHE 14

Kondepenuust Ha TeMy: «OHEpreTKa KICTKN

Hesn 3anaTusa: 1. ChopmMupoBaTh NpEICTABICHHE O KJIETOYHOM OOMEHE BEILECTB U
SHEPIHH.

IIpumepHbIE TEMBI 10KIA10B

1. DHepreruka *XUBOTHOW KieTKH. [loHsATHA Katabonu3ma W aHabonM3Ma. JTambl Kara-
Ooamn3Ma.

2. AT®: ctpoeHre MOJIEKYJIBI M POJIb B HEPreTUYeCKOM oOMeHe. [lpyrue coeauHeHus ¢
MaKpOIPTHYECKUMU CBA3SIMU

3. Ilytu cuaTe3a AT® B KJIeTKe: aHadPOOHBIN TIUKOJIU3 U OKUCITUTEIHbHOE (HOCHOPHITH-
pOBaHHE.

4. DIeKTpUYeCcKHe SIBICHUS B KJIIETOYHOU SHEPreTHKe

5. 3a uro Bpyunnu HobeneBckyro npemuto o xumuu 1997 roga?

6. Tpancdopmarust SHEprun B pacTUTENbHON KieTke. Opranouasl ¢ortocuHTes3a. Poib
npoiiecca GOTOCHHTE3a B SHEPIeTUKE )KU3HU Ha 3emJIe.

7. DHepreTvka aHa’pOOHON KIIETKH.

Jlureparypa

Bepemaruna, B.A. OcHoBsl 00u1ei nurosnoruu. — M.: Axkagemust, 2009.

Jlenuenko, E. M. I{uronorus, ructojorus u amopuosnorus. — M.: U3narenscTBo FOpaiit,
2022.

Yennos, FO.C. Beenenue B kierounyto 6uomnoruto. — M.: Axkagemkaura, 2005.

SApeirun, B. H. u ap. buonorus: B 2 1. — M.: Beicias mixoia, 2003.

Tema 10. KiteTouHblil HUKI. DHI0PENPOAYKIUS.
3AHATHE 15
Tema: «Crpoenue sapa. Kinerounsit uki. DHI0pEnpOayKIMD
Hesn 3ansaTus: 1. PaccmMoTpeTs Ha MUKpoIpenapaTax U 3J€KTPOHHBIX MHUKpO(hOTOrpa-
GusX U U3YYUTh CTPOEHUE sI/Ipa KIETKHU B EpUOJl MHTEp(Da3bl;

2. N3yunTh (a3bl KIETOUHOTO ITUKIIA;
3. OxapakTepu30BaTh OMOJIOTUYECKOE 3HAUEHUE U CIIOCOOBI 3HI0PEIPOAYKIIMH.

Bonpocs! 1J1s1 caMONOAT0TOBKH
1. Knnero4HsbIil UK.
2. Ctpoenue u GYHKLUH sJIpa KIETKH B IEPUO UHTEP(a3bl.
3. DHAOPENPOIYKIIUS: TIOTUTEHUS U TTOJIATIIIONTHS.

X0 caMOCTOAITEJILHOM PadoThI

Ne| 3apanme O0bexT IIporpamma neiicTBuit Bo3MoKHbBIE OpHEHTHPBI

1 2 3 4 5

1. (IIpoananu- | Tabnuna: Haiitu: napyxnyto saepnyrto |[loamucu k tabmuie, TEKCT U WILIIO-
3upoBaTh | “YiapTpamMuK- |MeMmOpaHy, BHYTPEHHIOIO | cTpaluu B yuebHuke (Bepemaruna, c.
CXEMY pockomuyeckoe | MeMOpany, saepHbie  1opsl, [ 91-99; Yennos, c. 60-75)

CTPOEHHsI |CTpPOEHHE  s[-|KapuoIUla3My, Y4YacTKH TreTe-
sanapa. pa” pO- M DyXpoMaTHHA, SAPBIII-
KH.

2. |3yunts Tabnuna: Haiitu: mneun xpomocomsl, |[Toamucu k Tabmuie, TEKCT U WILITIO-
ctpoenue | “CtpykTypa LIEHTPOMEpPY, BTOPUYHBIE Te-|cTpauuu B yueOHuke (Bepemaruna, c.
XpoOMOCO- | XpOMOcOM™ PETSHKKH, CIyTHUK Xpomoco-|99-108; Yenmos, c. 76-82).

MBI MBI, XpOMAaTHUJIbl, XPOMOHEMBI,
JIHK, ructonsl.

3. |Paccmor-  |IIpenapart: Paccmotpers Ha ManoM U |OKpyrible HEOONbIINE KIETKH, IIUTO-

peTb 06e3b-|KpOBb UeJIoBe- | OOJIBIIOM YBEIMYEHUH JPUT-|IUIa3Ma OKpalleHa B KPAacHBIM IIBET,
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SIepHBIE, |Ka POILIMTHI YeNOBEKa — BBICOKO- | HHTEHCUBHBIA MO Tiepudepun u cia-
Hecoco0- muddepeHnmpoBaHHbie KieT- |Obli B ieHTpe kietku (Emucees, puc.
HBIE K pa3- KM, JHIICHHBIC siipa. 3apuco- |29, c. 35; HoBukos, Cesarenko, c. 103-
MHO>KEHHIO BaTh HECKOJBKO KJeToK. B|104, puc. 68).
KIJICTKH MOJAMUCHA OTMETUTh  OTCYT-
CTBHUE sijipa.
Pacemor-  |IIpenapar: Paccmotpers Ha Manom u|l) cpenHero pasmepa KIETKU C 3€pHU-
peTh CTPO-|KpPOBbL UeJIOBe- | 0OJIBIIOM YBEIMUYEHUH CTPOE-|CTON IUTOIIA3MOM, SIPO HEMPaBHIIb-
€HHUeE s/Ipa |Ka HUE sapa B 1) cerMeHrosiaep- |HOM (opMbl, YacTo pa3feiieHO Ha
HbIE JIeHKouuTax; 2) JUM(}O- | CEeTMEHTHI;
UTax. 3apUCOBATh HECKOJIBKO | 2) OKPYTJIble HEOObIINE KIETKH, ITH-
KJIETOK, CIIEIaTh MOAIKUCH. TOIJIa3Ma OKpallieHa B roiy0oil 1Ber,
SIIPO TIOYKOBUHOW WM OOOOBHIHOM
hopmal, WHTEHCHUBHO-(PHOJIETOBOE
(Enucees, puc. 29, c. 35; HoBukos,
cBATEHKO, ¢. 103-104, puc. 68).
W3yuutrs | Tabnuna: OxapakrepuzoBars  mporec- | [Tomgnucu k Tabnwie, TEKCT U HILTIO-
¢da3br  kie- | “KierouHblii  |cbl, MpoOUCXOIsAIINEe Ha Kax-|cTpauuu B yueOHuKe (Bepemaruna, c.
TOYHOTO UK’ noi dasze xiaerounoro rwkia: |109-113; Yenrios, c. 83-88).
IIUKJa G1, S, G2, muTo3. 3apucoBaTh
CXeMy KJIETOYHOrO LHWKIa B
TETPaau WK aTbOoMe.
Wzyuntes | Tabmuma: “Tlo-|OxapakrepuzoBats Ouomnoru-|Iloamucn x tabiuie, TEKCT W WILTIO-
rpoiecc JUTEHHUS] U TO- |YECKUH CMBICI Mpollecca SH- |cTpauuu B yueOHuke (Bepemaruna, c.
3HAOpE- murmonus»y” | popenpoaykuuu. CocraButs |102-103; Yeniios, c. 88-96).
MPOTYKITUU Tabnuiy: CpaBHEHHE TIOJH-

TCHHUU U ITIOJIUIIIIONTNH.

KoHnTpoJsbHbBIE BOPOCHI

1. OObsicHuTe 3HAUYECHHE MOHATHI: KapuoIria3mMa, KapuojieMMa, siIepHbIe TIOphI, TeTepo-
XPOMATHH, 3yXPOMaTHH, SAPBIIIKO, SIAPBIIIKOBBIM OPraHU3aTop.

2. Kakoe cTpoeHHEe UMEIOT XPOMOCOMBI?

3. HazoBuTe mepuoapl KIETOYHOTO IUKJIA U KX OTHOCUTENBHYIO UIUTEIHHOCTh. B Kakom
nepuoe npoucxonut yasoenue JJHK? B kakom nepuoje kineTka pacteT U CHHTE3UpPYET OeaKu?
YTo NpouCcXOANUT B TOCTCUHTETUYECKOM TIepruosae?

4. B yem cocTOUT OMOJOTUYECKUM CMBICI MPOIEcca IHAOPENIPOTYKIIUN?

5. Uro Takoe MOMUTEHUS] W MOMUIUIONAMS? Y KakuX OpPraHW3MOB 4Yaile HaOJIroJaroTcs
9T TIPOLIECCHI?

Jlutepartypa

Emucees B. I'., AdanacweB 10. U., Kotorckuii E. @. ATnac MEKPOCKOITUYECKOTO CTpOE-
HUS KJIETOK, TKaHeil u opranos. — M.: Meaununa, 1970. — C. 18, 29.

HoBuxor A. U., Cearenko E. C. PykoBosicTBO kK 1a00paTOPHBIM 3aHITHSM IO THCTOJIO-
M ¢ ocHOBaMu 3MOpuonoruu. — M.: IIpocemienue, 1984. — C. 41-52.

I'pun H., Crayt V., Teitnop . buonorus: 8 3 1. — M.: Mup, 1993. — T. 3. I'naBa 22
(Knerounsrit mukn).

Bepemaruna, B.A. OcHoBbl 0011e# mutomorun. — M.: Axagemus, 2009.

Jlernuenko, E. M. Iuronorus, rucronorus u amoOpuonorus. — M.: U3natensctso FOpaiit,

2022.

Yennos, H0.C. BBenenue B kiieTouHyto 6uosioruto. — M.: Akagemknura, 2005.
Apsirun, B. H. u np. buonorus: B 2 1. — M.: Beicias mkoa, 2003.

Tema 11. Cnioco0ObLI aeJiIeHUS KJIETOK

3AHSATHE 16




Tema: «Pa3zMHOXKXEHHE KIIETOK»
Hesn 3ansTus: 1. PaccMoTpeTs Ha MUKpOIIpenaparax 1 cxeMax B YUeOHHMKE U U3YYUTh
MPOLIECC KIETOYHOTO ACNIEHUS, PA3IUYHbIE CIIOCOOBI KJIIETOUHOTO JICJICHHUS.
Bonpocs! 1J1s1 caMONIOATOTOBKH
1. AMHTO3 KaK croco0 KJIETOYHOTO JICJICHHUS.
2. Xapaxrepuctuka (a3 MuTo3a. buonornueckuii CMpICT MUTO3A.
3. Meiio3 (peayKIIMOHHOE U SKBAITMOHHOE JIETICHHUS ).
X0/1 cCaMOCTOAITEJILHOM padoThI

28

Ne| 3apanme O0bexT IIporpamma neiicTBuit Bo3MosKHBIE OpHEHTHPBI

1 2 3 4 o)

1. |UnenTu- [Ipenapat: xa-|Haiitu Ha manom yBenuueHuH |CM. NOSICHEHUSI B INpakTUKyme (AH-
¢bummMpo- | pUOKHHE3 B|30HY JEJAIIMXCS KJIETOK, Ha|apec, c¢. 68-73, puc. 33; HoBukos,
BaTh B Ipe-|KJIETKaX KOH-|OOJbIIOM yBelIWYeHHH Haiitu | CBsTEHKO, c. 41-46, puc. 22).
napate (¢a-|4nMKa KOpeIlKa|KJIeTKH Ha craauu: 1) uHTep-
3Bl MUTO3a |JIyKa. ¢a3zpl, 2) npodassl, 3) mera-

(da3wl, 4) anadassl, 5) Tenoda-
3bl. 3apuUcoBaTh KIETKH B
Kax10# (aze MuTo3a.

2. | To xe [Ipenapat: mu-|To xe. 30Ha JIeJ€HMs PaclojIoKeHa Ha Kpae
TO3 JKUBOTHOMU cpesa. Jlensmuecs: KIETKU OYEHb He-
KIeTKH  (Kpae- BEJIUKH, B OTJIIMYUE OT MHTEp(da3HbIX
Bas 30Ha Iede- KJIETOK B LEHTpe mnpenapara. Lluto-
HU aKCOJIOTJIA) IU1a3Ma U TPaHUIbl ACTAIIMUXCS KIle-

TOK IMPAKTUYECKH HE BUJIHBI — 3aMET-
Hbl TOJBKO $Apa KIETOK B CTaguu
npodassl U Tenodas3sl 1 XPOMOCOMBI B
cranun Meradassl U aHagaszbl. Cwm.
TaKXke MpakTUKyM (AHnapec, c. 73-74,
Enucees, puc. 11, c. 18).

3. |Paccmor-  |IIpenapart: Haiitu Ha OonbiioM yBenuue- | Jlensmuecs KIETKU KPYIHbIE, UX LU-
peTb aMu-|aMHMTO3 B SIU-|HUHM aMUTOTHUYECKH JAEJsIlue- |ToIuiazMa ciaabo-po30BOro IBeTa, sii-
TOTHUYECKH | TEIHATIBHBIX Csl KJIETKHM. 3apUCcOBaTh OJHY |pa KpyIHbIE, BUITHEBBIE UJIU CUPEHE-
JEINAIUECs |KIETKaX MOYe- |WJIM HECKOJIBKO KIIETOK. Bble. ['paHMIIbI KJIETOK €i1abo pa3iu-
KJIETKH. BOTO  Iy3bIps yuMbl. MOryT BCTpe4YaTbCsi MHOTO-

MBIILH. SIEPHBIE KIIETKN U KIIETKH C sIpamH,
pasneneHHbIMH  niepeTsikkoit  (HoBu-
kKoB, Cpsartenko, c. 51-52, puc. 26;
Angpec, c. 66-68, puc. 32; Enucees,
puc. 12, c. 18).

4. |U3yunutp | Tabnuupbr: W3yunts coObiTus, mpoucxo-|CM. moamucu K Tabiuie, a Takke
CXEMY “Meiio3.  Pe-|nmamme B mporecce Melo3a.|TEKCT M WIIIOCTPAlMU B yUYe€OHUKE U
Meno3a nykiuonHoe  |Haiitu: OuBanents! (Terpansl|npaktukyme (Tpomwmu u np., c. 187-

JeleHue”, XpoMaTH), XHua3Mel, pacxox-|189; Hosukos, Cesatenko, c. 61-63,
“Meiio3. DKBa- | IeHHE TOMOJOTHYHBIX XpOMO- | 65-66).

LIUOHHOE [IeJIe- | COM, PACX0KJIEHUE XPOMATHU].

HHE

5. |Paccmor-  |Mukponpena- |Haiitu npu manom ysenuue-|Ilpn Manom yBelIWYeHHWM BHJIHBI SIii-
peTb MeHo-|par:  JefieHue |HUUu: SHIEKIeTKH, CIepMaro-|IeKIETKH C TOJICTON TeMHON 000J04-
TUYECKU CO3PEBAHMUS 30H/1bl; IPU OOJIBIIOM YBEJH- | KOH, MEXAY HUMH TEMHBIE TPEYTOJb-
JeIAIUecs | TNIEKICTKH YCHUM — IOJIPHBIE TeNbla|HUYKU — crepmaro3ouasl. L{urommas-
KJIETKH. JIOIIaAUHOMN (momorutel) I u Il-ro mopsin-|ma siLIEKIETKA CEporo IBeTa, OT/e-

ACKapHUIbI

Ka, JeJisdiiecs SUICKIETKH

JIECHa OT 00O0JOYKH OKOJOXKEITOYHBIM
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Ha ctaauu metadassl 1. (mEepUBUTENINHOBBIM) IIPOCTpaH-
ctBoM. [lonmonmuThl MMEIOT BUA TEM-
HBIX TOYEK, oJonut | mpuxar K 000-
Jouke sina, nosouut I pacnonoxxen
Ha TpaHULE LUTOIJIa3Mbl M OKOJIO-
KEJITOYHOTO TmpocTpancTBa. Kietku
Ha cTaauu Meradasbl UMEIOT Xapak-
TEpPHOE BEPETEHO IEJICHHUs, XPOMOCO-
MbI MAaKCUMaJIbHO YTOJIICHBI U JIEKAT
B OKBaTOPHAJIbHON 00JacTH KJIETKU
(HoBukoB, CasiTeHko, c. 65-66, puc.
39)

KOHTpOJ’[LHbIe BOIIPOCHI

1. HazoBure (1)8_3]51 MHTO3a U PACCKAKHUTC O CO6BITI/IHX, MMPOUCXOOAIINX BO BpECMA KaXX 01

¢dazbl.

2. B kakmx kjeTkax yarie Bcero Habmromaercs aMuto3? UTo Takoe TeHEpaTHBHBIN U Jie-
reHepaTuBHbIN aMuTo3? Kak BbI mosiaraere, KaKUMU MPUYUHAMH BBI3BIBACTCSI aMUTO3 B DyKapH-
OTHYECKHX KJIETKaXx?

3. HasoBure ortinunsa Meiio3a OT MUTOTHYECKOTO IEJIEHUS.

4. Yto Ttakoe kpoccuHroep? B uem ero Ouosnornyeckoe 3HaueHue?

Jlureparypa

Emucees B. I'., Adanacees 10. U., Kotorckuii E. @. ATiac MUKPOCKOITUYECKOTO CTPOE-
HUA KJIETOK, TKaHei u opranos. — M.: Meaununa, 1970. — C. 18, 29.

HoBukoB A. 1., Cearenko E. C. PykoBoAcTBO K 1a00paTOPHBIM 3aHITHUSIM 10 THCTOJIO-
UM ¢ ocHOBaMu 3MOpuosnorun. — M.: IIpocBemienue, 1984. — C. 41-52.

I'pun H., Crayr V., Teiop . buonorus: B 3 T. — M.: Mup, 1993. — T. 3. I'naa 20
(PazmHO)eHuE)

Bepemaruna, B.A. OcHoBbl 00111e# nutonoruu. — M.: Axagemust, 2009.

Jlenuenko, E. M. uronorus, rucronorus u smopuosnorus. — M.: Uznarensctso FOpaiit,

2022.

UYentos, }0.C. Beenenue B kierounyto Ouonoruto. — M.: Axkagemknaura, 2005.
SApeirun, B. H. u ap. buonorus: B 2 1. — M.: Beicias mxoia, 2003.

3AHATHE 17

KosnokBuym Ha Temy: «CriocoOBbI IeTIEHUS KIETOK»
Heau 3ansatus: 1. ChopmupoBars MpeacTaBiIeHHE O CIIOCO0aX U MEXaHU3Max KJIeTOd-
HOTO JICJICHHUSL.

1.

TEOPHH.

obrwn

Bonpocs! quis1 06cyxneHust
I/ICTOpI/ISI OTKPBITHUA aMHUTO3a, 3HAUCHUC OTOI'0 OTKPBITUA I CO3OaHUA KJIETOYHOM

PenapaTuBHBIN aMUTO3 Y SyKapHOT.

MuT03 Kak OCHOBHOMH CIIOCOO KJIETOYHOTO JENIEHUS Yy SyKApHOT.

CBoeobOpa3ue mpoIeccoB MUTO3a Y TPUOOB.

Hcropust OTKpBHITHS M WM3Y4Y€HUs Meil03a, 3HAUEHUE 3TOTO OTKPBITUS IS CO3JaHUs

XPOMOCOMHOM TEOPUH HACTIECICTBEHHOCTH.

6.

Xapakrepuctuka a3 Meiio3a. bruonornueckuii cmbici Meiiosa.
Jlureparypa

Bepemaruna, B.A. OcHoBsl 00111e# nutonoruu. — M.: Axagemust, 2009.
Jlenuenko, E. M. [urtonorus, ructonorus u amopuosorusi. — M.: UznarensctBo FOpaiit,

2022.

UYennos, }0.C. Beenenue B kiierounyto ouosnoruto. — M.: Axkagemkaura, 2005.
Apeirun, B. H. u ap. buonorus: B 2 1. — M.: Beicias mxoia, 2003.
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3AHSATHE 18
Kondepennus na temy: «CtapeHue U CMEPTh KICTKH

CMBICJIC ITPOLUECCOB CTAPCHUA U CMEPTHU KIICTOK.
HpI/IMeprIe TEMbI JOKJIAA0B

Hekpo3 kieToxk.

NoookowhE

2022.

OcCHOBHBIE TEOPHUH KIICTOYHOI'O CTApCHUS.

U OUOJIOrMYECKOM

AT1IOnTO3: IPUMEPHI U POJIb B )KMBOM OPraHU3ME.
MexaHu3MBI WHAYKIHWU aIloITo3a: MI/ITOXOH[[pI/IaJIbHBIf/'I IyThb.
MexaHn3MBbl HHAYKIAHN aIloNTO3a: PELETOPHBIN Iy Th.
Kacna3sel 1 uX poiib B aronTose.
CrpoeHuie U pyHKLUH arloNTOCOM.

Jlureparypa
Bepemaruna, B.A. OcHoBbI 00111e# nuTomorun. — M.: Axkagemus, 2009.
Jlenuenko, E. M. Iuronorus, rucronorus u asmopuosnorus. — M.: U3narensctso FOpaiit,

UYennos, F0.C. Benenue B kieTounyto ouomnoruto. — M.: Akagemkaura, 2005.
Capunkast M.A., Onumenko I'.E. Mexanu3msr anonirosza. O630p // buoxumust, 2015, Tom

80, Brim. 11, c. 1613-1627.

6 IUJTAKTUUYECKHUE MATEPUAJIBI 1151 KOHTPOJISI (CAMOKOHTPO.IST)
YCBOEHHOI'O MATEPUAJIA

6.1 OueHo4Hble CpeACTBA, MOKA3aTeId U KPUTEPUH OLIEHUBAHUS KOMIIeTeHIHii

HNupekce
KOMITe- Onenounoe IToxka3zaTenn Kpurepun oueHuBanus
CpeacTBo OLCHMBAHUSA c(popMHPOBAHHOCTH KOMIIETCHIM I
TeHUHH
Tect Husknii KonnyecTBO mpaBWIBHBIX OTBETOB HA BO-
(Hey1OBJIETBOPHUTEIBHO) | Mpockl TecTa MeHee 60 %
IToporosslii KonnyecTBO mpaBWIBHBIX OTBETOB HA BO-
OIIK-8 (YZAOBJIETBOPUTENIbHO) | mpockl TecTa oT 61-75 %
IK-2 ba3zoBbrit KonnyecTBO mpaBWIBHBIX OTBETOB Ha BO-
(xopom0) pockl Tecta oT 76-84 %
Beicoknii KonnyecTBO mpaBWIBHBIX OTBETOB HA BO-
(0TIIMYHO) npockl Tecta oT 85-100 %
I'padpuye- CryneHT BbINOIHWI pabOTy HE IOJHO-
ckasi pabota Huzkui CTBbIO, WJIM K€ JOMYyCTWI B HeH rpyOble
(3apucoBkM | (HEYAOBIETBOPUTENIBHO) | OMMOKM B 3apUCOBKAX WM MOJIUCSX,
B abOOMeE) TpeOyIoIIHe MOTHON NepeaeKi paboThlI.
CTyZneHT BBINOJIHWI PpaboTy MOJIHOCTHIO,
IToporosslii HO JIONYCTWJI B Hel rpyOble ommOKu B 3a-
OITK-8 (YIOBIIETBOPUTENBHO) | PUCOBKAX WJIM MOAMMCIX (KOTOpBIE ycIie-
ITK-2 BaeT UCIPABUTH B XOJIE 3aHATHS).
CTyZneHT BBINOJIHWI PaboOTy MOJIHOCTHIO,
ba3zoBbrit HO JOIyCTUJI B HEH HEIOYETHI B 3apUCOB-
(xoporo) Kax WIM MOJAMUCSX, JIETKO HCIpPaBIIIeMbIe
110CJIE 3aMEYaHMUSI
. PaboTa BBINIOJIHEHA MOJHOCTHIO, O€3 OIIu-
Beicokuit . ’
(oTHHO) 00K, aKKypaTHO; PUCYHKHU U MOJIUCHU BEp-
HBI, [IBETA IIEpeaHbl BEPHO
OIIK-8 | Anamus Huzkuit CryneHT oTBE€YaeT HENMpaBWIbHO, HEYETKO
I1K-2 npenapaToB | (HEYIOBICTBOPHUTEIBHO) | M HEYOeIUTENIBHO, TaeT HeBepHbIE (opmy-
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JIMPOBKH, B OTBCTC OTCYTCTBYCT KaKOC-
1100 MMpEaACTaBJICHHUE O BOIIPOCE

CTymeHT oTBeYaeT HEKOHKpPETHO, ciabo aprymeH-

OIIK-8
[1K-2

Cobeceno-
BaHHE, KOJI-
JIOKBUYM

[ToporoBbiii
TUPOBAHHO U HC Y6e)II/ITeJ'II>HO, XOTd U UMECT Ka-
(yHOBHeTBOpHTeHBHO) KO€-TO MPCACTABJICHUC O BOMPOCE
Ba3oBmlit CryneHT oTBe4aeT B LIEJIOM MPaBUIBHO, HO HEJO-
(XOpOH_IO) CTaTOYHO IIOJIHO, YCTKO U yGCZ[I/ITCJ'H)HO
CTaBI/ITCH, €CJii  TPOACMOHCTPUPOBAHBI 3HAHUC
BBICOKI/Iﬁ BOMpoca U CaMOCTOATCIIbHOCTL MBIIJICHUS, OTBET
(OTIHYHO) COOTBETCTBYET TPEOOBaHMSM IPABHIBHOCTH, MOJ-
HOTBI 1 apTYMCHTUPOBAHHOCTU.
CryneHT oOHapyXuBaeT HE3HAHUE OO0JIb-
el 9acTH COOTBETCTBYIOIIErO Marepua-
Huzkuit Ja, JOMycKaeT OUMOKU B (OpPMYJIUPOBKE

(HEy1OBIIETBOPUTEIILHO)

ONpEENICHUH, HCKaXaIoIIUe HX CMBbICI,
HEBEPHO YMOTpeOIIsieT TePMUHBI, OecTiopsi-
JIOYHO M3JIaraeT MaTepuall.

[ToporoBsiii
(YZIOBIIETBOPUTEIHHO)

CtyneHT oOHapy>KMBaeT 3HaHME M IIOHU-
MaHHE IPOTPAMMHOTO MaTepualia, HO:

e U3JaraeT MaTrepuajl HEMOJHO W JOIycC-
KaeT HETOYHOCTH B OIpPENCNICHUH MOHS-
THM;

e HE yMeeT 00OCHOBaTb CBOM CY)KJIEHUS
U IIPUBECTU IIPUMEDHI;

U3JIaraeT MaTepual HEMmocIeI0BaTeIbHO U
JIOITyCcKaeT OUIMOKHU B SI3BIKOBOM O(OpM-
JICHWHW M3J1araeMoro MaTepuaia.

bazoBwrit
(xoporo)

CryneHT oOHapyXMBaeT 3HAHUE M IOHH-
MaHH€e MPOrpaMMHOI0 MaTepuaa, Ho:

e B OTBETE JOIYIIEHbl MaJlO3HAYUTEINb-
HbIE OMMOKK M HEJOCTATOYHO IMOJHO pac-
KPBITO COJEPKAaHUE BOIIPOCA;

e HE IPUBEIEHBl  WUIOCTPUPYIOIINE
MNpUMEPLI, HCAOCTATOYHO 4ETKO BBIPAXKCHO
o0o01aroliee MHEHHE CTYACHTA;
JomymieHo 1-2 Henoueta B IOCIENOBa-
TEJBHOCTU U SI3BIKOBOM O(DOPMIICHHU H3-
JlaraeMoro mMarepuaia.

Bricokuii
(oTnHuHO)

CtyneHt oOHapyxuBaeT TiyOokoe W
MIPOYHOE YCBOEHHE IMPOrPAaMMHOTO Mare-
puana:

e [IOJIHO HW3JaraeT Marepuai, AaeT Ipa-
BWJIBHOE OIPENICIICHNE OCHOBHBIX TMOHS-
THM;

e 0OHapyXMBaeT NOHUMaHHUE MaTepHaa,
(BepHBIE OTBETHI MPH BUAOM3MEHEHHHU 3a-
JTaHWsA), MOXKET OOOCHOBAaTh CBOM CYXKIE-
HUS, TIPUMEHUTh 3HaHWS Ha TIPAKTHKE,
NPUBECTH HEOOXOAUMBIE IPUMEDHI;
U3J1araeT MaTepHan IOCIIEOBATEIFHO |
NPaBUJIBHO C TOYKH 3PEHHSI HOPM JIUTEpa-
TYPHOTO SI3bIKA.

OIIK-8

PacueTnas

Huskuint

3ajaya He pelleHa WIM pellieHa HEBEPHO,
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[1K-2

3aJga4da

(HEyAOBIETBOPUTEIIBHO)

WA aJTOpUTM PELICHHS HE 3alKCaH, WU
3alMCaHHBIM AJITOPUTM HE MOXKET IpUBE-
CTH K JAHHOMY OTBETY.

[Toporosbiii
(YIOBJIETBOPHUTEIILHO)

33,[[3‘13 B ICJIOM pEII€Ha, HO aJIrOpUTM
pemicHusd 3alucCaH HC IMOJHOCTBIO, WK B
3aIIMCU UMEIOTCS OLIHOKH.

bazoBrlit
(xopor1o)

3azaya perieHa BEpHO, aJITOPUTM pELICHUS
3amKcaH MOJHOCTHIO, HO B 3aIUCH UMEIOT-
sl He TpyOBbIe OMUOKH.

Bricokuit
(oTnM4HO)

3ajiaya perieHa BepHO, aJITOPUTM PEIICHHUS
3aMucaH MOJTHOCTHIO, 3aITUCh HE COJIEPIKUT
omrn0oK.

OIIK-8
[1K-2

YcrHOE co-
oOLieHue
(moxmaz ¢

MyJIbTUME-

JTUHHOMN
npe3eHTa-
1uei) Ha

KOH(epeH-

J197051

Huszkui
(HEeyIOBIETBOPUTENBHO)

Tema cooOrmieHus (OKJIaaa) HE PaCKPHITA,
0oOHapYyKUBAETCS CYIIECTBCHHOEC HEIOHU-
MaHHUe NpoOIIEMBI.

[ToporoBbiii
(YIOBJIETBOPUTEIILHO)

HIMeroTcst CyIeCTBEeHHbIE OTCTYIUICHHS OT
TpeboBaHU K CcOOOIIeHHIO (JI0KIany). B
YaCTHOCTH: TeMa OCBEIICHA JIUIIb YaCTHY-
HO; JIOMYIICHB (PaKTUYECCKHE OINUOKUA B
COJICpKaHUU COOOIICHUSI WM MPU OTBETE
Ha JOIMOJHUTCIIBHBIC BOIIPOCHI; OTCYTCTBY-
€T aHAJIM3 UH(POPMAIIHH, BBIBO/I.

bazoBrrit
(xoporo)

OcHoOBHBIE TpPeOOBAHUS K COOOIICHUIO
(TOKJamy) M ero Mpe3eHTAlMu BBIIOJIHE-
HbI, HO IIpHW 3TOM JOIMYIICHbI HEAOYCTEI. B
YaCTHOCTH, UMEIOTCS HETOYHOCTH B U3JIO-
KEHHU MaTepualia; OTCYTCTBYET JIOTHYe-
CKasi IOCJIEIOBATENbHOCTh B CYXKICHHUSX;
HE BBIJIEpKaH 00beM COOOIIeHUs (JI0KIa-
J1a); UMEIOTCS YMyIIeHus B 0(hOpMIICHUHY;
Ha AOIIOJHHUTECIBHBIC BOIIPOCHI AJAHBI HC-
TIOJIHBIE OTBETHI.

Bricokuit
(oTnHM4HO)

BeimonHeHsI Bce TpeOOBaHHS K MOJIOTOB-
K€ W MpEe3eHTAIuu cooOIeHus (JIoKiana):
TEMa PAaCKpbITa TIOJHOCTBHIO, CBEICHHUSI
HAay4HO JIOCTOBEPHBI, JJOTHYHO H3JI0KEHBI;
chopMyIMpOBaHBl  BBIBOJBI,  BBIIEPKAH
00BeM, COOIIOJIeHB TPeOOBaHUS K BHEII-
HeMy O(OpMIICHHUIO, yKa3aHbl MCTOYHUKH
UH(OpMAIIMY, JTaHbl TPABHIbHBIC OTBETHI
Ha JOMOJHUTCIIEHBIC BOIIPOCHI.

6.2 Ilpome:xxyTouHas aTTECTAUMS CTYI€HTOB 10 AUCUUIIJIMHE

HpOMC)KyTO‘IHaH aTrTecranusa ABJIACTCA HpOBCpKOf/'I BCEX 3HaHPII>i, HaBBIKOB U y'MCHI/Iﬁ

CTYJI€HTOB, IPUOOPETEHHBIX B MPOIECCE U3YUECHUS AUCUUILITUHBL. DOopMOi MpOMEKyTOUHOU aT-
TECTallUHU 10 AUCLMIUIMHE ABJIAETCS 3a4eT.

TCPHUU OLICHUBAHU.

21.]'[5{ OLCHUBAaHUA PE3YJIbTATOB OCBOCHUA JAUCHUIINIMHBI IMMPUMCHAIOTCA CICAYIOIIUE KpH-

Kpurtepun oueHnBaHus YCTHOI'O OTBETA HA 3a4eTe
OneHka «3a4TeH0» BBICTABIISIETCS CTYAEHTY, €CJIM BOIPOCHI PACKPBITHI, U3JI0KEHBI JIO-

TUYHO, 0€3 CYyIIEeCTBEHHBIX OUIMOOK, OKa3aHO YMEHHE WIUTIOCTPUPOBATH TEOPETHUECKUE MOJIO-
JKEHUSI KOHKPETHBIMU IPUMEpaMH, IPOAEMOHCTPUPOBAHO YCBOEHHME PAHEE M3YUEHHBIX BOIIPO-
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COB, C(hOPMUPOBAHHOCTH KOMITETCHIINI, YCTOWUYNBOCTh MCIOJIb3yEeMbIX YMEHUN M HaBBIKOB. J10-
MYCKaIOTCsl HE3HAYUTEIbHBIE OIINOKH.

O1eHKa «He 3a4TEHO0)» BBICTABISETCS, €CJIM HE PACKPHITO OCHOBHOE COZEp)KaHue ydeo-
HOrO Marepuaia; oOHapyKeHO HEe3HaHWE WJIM HEMOHUMaHue OoJbIIel uin Haubosiee BaKHON
yacTu y4yeOHOro MaTepuaa; JONyLeHbl OUIMOKH B ONPEIEICHNN IOHATUH, KOTOpPbIE HE UCIIPaB-
JICHBI TIOCJIe HECKOJBKUX HAaBOISIIUX BOMPOCOB; HE C(POPMUPOBAHBI KOMIIETCHIINU, YMEHHUS H
HaBBIKH.

IIpuMepHbIe BONIPOCHI K 3a4eTy

1. Kparkas uctopust U3y4eHus KJIETKH.

2. CBOHCTBa KJIETKM KaK 3JIEMEHTAPHOH CTPYKTypHOW M (DYHKIHMOHAIHHON €IUHHIIBI
KHUBBIX OpraHn3MoB. PasHooOpasue popmbl U PyHKIHI KIETOK.

3. Xwumnueckuit coctaB kietku. Coaep:kanue U GyHKIUU BOJABI M APYTHX HEOpPraHUue-
CKUX COEJMHEHUH B )KUBBIX KJIETKaX.

4. Jlumuael. CTpyKkTypa v QYHKIMU HEUTPATBHBIX KUPOB, (DOCQOIHUITNIOB U CTEPOUIOB
B KJIETKE.

5. ®yHKUuM yrieBosoB B kieTkax. OCHOBHBIE MOHO-, JTH- U TIOJIMCaXaPH/IBL.

6. Xumuueckuil coctaB U QyHKLIUU OEIKOB B )KMBBIX KJIETKAaX.

7.  XuMHUYECKUH cOCTaB U PYHKINHU HYKJICHHOBBIX KUCIOT B )KUBBIX KIIETKaX.

8. Ctpykrypa u GyHKIIMH OMOTOTUYECKUX MEMOpaH.

9. [Inazmanemma u ee MPOM3BOAHBIC. MEXKIETOUHBIE KOHTAKTHI. TpaHCIIOPT BEIIECTB
yepes I1a3MaeMmy.

10. MemOpanHbie 1 HeMeMOpaHHbIE OPraHOMIBI KJIETOK. KpaTkas XxapakTepucTuKa.

11. Crpoenue u pyHKIMHU SHAOIUIA3MAaTUYECKOTO PETUKYIIyMa.

12. Crpoenue u ¢pynkuuu annapata [ 'oxbmxm.

13. CtpykTypa U QYHKIHH JTU30COM U MUKPOTENEl (IEPOKCUCOMBI, TITMOKCUCOMBI).

14. Crpoenuie u (pyHKIUU MUTOXOHIPUH.

15. Crpoenue u GyHKIUH MIACTUA.

16. Crpoenne u GyHKIUH sIIpa DYKAPHOTHIECKUX KIIETOK.

17. Crpoenue u ¢pynkuuu pubocom. CHHTE3 U JIOKanu3aus pubocoM B kieTke. Mx yya-
CTHE B CHHTE3€ OelKa.

18. Ilutockener. MukpoduiraMeHTsl, MPOMEXYTOUHbIE (PUIAMEHTBI, MUKPOTPYOOUKH:
CTpOEHHUE U (PYHKIINH.

19. Crpoenue u GyHKIUHU KIETOYHOTO IIEHTPa (LIEHTPOCOMBI).

20. OpraHouasl CHEIUAIBHOTO Ha3zHAYeHHS (TOHOMUOPUIUTBI, MHODUOPUIUIBI, HEUPO-
(GuOpHILIIBI; MUKPOBOPCUHKH): CTPOEHHE U (DYHKIINU.

21. OpraHouapl IBMKEHUS: PECHUYKH U KT'YTHKH. VIX cTpoeHHe, yIbTpacTpyKTypa oce-
BOM HUTH, QYHKLINU.

22. Metabonu3m kineTku. Cucrema MmorydeHus SHEPTHH B KIIETKE.

23. KnetouHblit (MUTOTHYECKHIA) IIHKIT.

24. DHAOPETPOTYKIIHS.

25. KnerouHoe neneHue 3ykaproT. XapakTepucTuka a3 MUTO3a.

26. AmuTO3.

27. Meiio3. XapakrepucTtuka (a3, 6M0JIOrHYeCKUN CMBICIT.

28. Knerounas cMepth. CpaBHUTEIbHAS XapaKTEPUCTHKA HEKPO3a U arlorTo3a.

29. CpaBHHTENbHAS XapaKTEPUCTHKA SYKAPHOTHUYECKUX M MPOKAPUOTHYECKUX KIIETOK.
CuMOHMOTHYECKAs TUTIOTE3a MPOUCXOXKICHHSI HEKOTOPBIX MEMOPaHHBIX OPTaHOUIOB 3YKaAPHOT.

30. CpaBHHTENbHASA XapaKTEPUCTUKA PACTUTEIBHBIX U )KUBOTHBIX KJIETOK.

6.3 OueHo4HbIE CpeCcTBA 1JIsl IPOBEPKHU YPOBHS c)OPMHUPOBAHHOCTH KOMIETEHIM
OIIK-§, TIK-2.

TecTbl coaepkaT CIeAYIOIIMEe TUTTBI 3aJaHUN:
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Ne 39~ Bec 3apa- | Pe3yabrart oneHuBanus (0aJ171bl, MOJyYeH-
Tun 3aganus - HHS Hble 32 BBINOJHEHHE 3a]aHUsl / XapaKTepu-
(6as1) CTHKA NMPABWIbHOCTH OTBETA)
3amaHust  3akpeiToro | 1,2, 3 1 6amn 1 6 - moHOE MPaBUIBHOE COOTBETCTBHE;
TUIIA C BBIOOPOM OJI- 0 6 - ocTranbHBIE CiTy4yan
HOro IpaBuibHOrO (1
u3 4)
3amanus  3akpeitoro | 4,5, 6,7 | 2 6anna 2 6 — IOJTHOE MPABUIILHOE COOTBETCTBUE (I10-
TUTIA C BBIOOPOM He- CJIEIOBATENIbHOCTh BAapUAHTOB OTBETA MOXKET
CKOJIBKMX IPAaBUIIBHBIX ObITBH JT1000i1);
oTBeTOB (3 U3 6) 1 6 — eciiu gomymieHa oJHA OMMOKA / OTBET
MPaBWIbHBIM, HO HE MOJIHbIN;
0 6 — ocTasnbHbBIE ClIy4au
3amaHus  3akpeitoro | 8,9 2 Gaya 2 0 — MOJIHOE MPaBUIIBHOE COOTBETCTBHC;
TUIIA Ha YCTaHOBIIEHUE 1 6 — ecnu gomymieHa ofHa OmMUOKa / OTBET
cooTBeTCcTBUs (4 Ha 4) MPaBWIbHBIN, HO HE MOJIHBIN;
0 6 — ocTasnpHbBIE ClIy4au
3amanue  3akpsitoro | 10, 11 2 Oamna 2 0 — oJIHOE MPABUIIBHOE COOTBETCTBUE;
TUIIA Ha YCTAaHOBIIEHUE 1 6 — ecnu gomyimieHa ofHa omMOKa / OTBET
MOCJIEAOBATCIBHOCTH MPaBWIbHBIN, HO HE MOJIHBIN;
0 6 — ocTasnpHbBIE ClIy4au
3amanus  OTKpeiToro | 12,13 3 bayma 3 6 — moJTHOE MPaBUIIBHOE COOTBETCTBHC;
TUTA C KPaTKUM OTBe- 0 6 — ocTanbHBIC CITyYaH.
TOM
3ajanus  OTKpeIToro | 14, 15 5 GaioB 5 0 — MOJHOE MPaBUILHOE COOTBETCTBHUE;

TUIIA C Pa3BEPHYTHIM
OTBETOM

3 6 — eciu jgomylieHa OJHAa  OLIMO-
Ka/HETOYHOCTh / OTBET MpPaBUJIbHBIN, HO HE
MTOJIHBIA

0 6 — ecnu gomyiieHo 6ojiee OAHOMN omuoKu /
OTBET HENPaBWJIbHBIN / OTBET OTCYTCTBYET

@®opMupyeMasi KOMIETeHIUS

NuaukaTopsl ¢)OPpMHUPOBAHHOCTH KOMIIETEHIMH

OIIK-8. CnocobeH OCyIIecTBIATh Iie-
JarOTUYEeCKyI0 JAesTeIbHOCTh Ha OCHO-

BC CIICHIUAJTIbHBIX HAYYHBIX 3HAHUU

OIIK-8.3 /IeMOHCTpUpPYET CHELHAIbHbIE Hay4yHbIE
3HaHHUS, B TOM YHCJI€ B IPEIMETHON 001IacTH.

3aganue 1.

Knerounas TCOpHUA — 3TO YYCHHUEC O TOM, YTO:

1. Bce pacT€HUA COCTOAT U3 KIIETOK

2. BCEC )KUBEIC OpTraHu3MBbI COCTOSAT U3 KJICTOK
3. KJIeTKa COCTOMT W3 ImI1asMaji€CMMBbl, HUTOILIA3MBI U AApa

4 KJICTKA — CJIOKHad CUCTCMA, BKIIIOHAr0I[asA MHOKECTBO OPraHOU10B

Ortser: 2

3aganue 2.

KOoHCTpYKTHBHOI 0COOEHHOCTHIO SJIEKTPOHHOTO MUKPOCKOTIA SIBIISETCS CIIEAYIOIIEe:

1. B TyOyCc MHUKpPOCKOIA HAKaUYMBAETCS BO3YX M CO3JACTCS BHICOKOE JIaBJICHUE

2. BMECTO JIUH3 7151 JOKYCHUPOBKH JIyda UCTIONB3YIOTCS DIEKTPOMATrHUTHBIC KaTyIIKH
3. st GOKYCHUPOBKH JTyda UCTIOJIb3YIOTCS 3epKajia © MOHOKPHCTAILTBI

4. OH ynpaBisieTCs] KOMIIBIOTEPOM.

Ortser: 2
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3aganue 3.

Kakyro GpyHKIHIO B KJIIETKE BBIIOJIHSAIOT PHOOCOMBI?

1. cunresza ATO

2. cuHTe3a 0eJIKOoB

3. CcuHTEe3a YIJIEBOAOB U JIMITH]IOB

4. pacuierieHUs1 OPraHMYECKUX MOJIMMEPOB JI0 MOHOMEPOB
OrtBer: 2

3ananue 4.

Bo Bcex JKHBBIX KIETKaX UMEIOTCS:
1. spapa

2. MUTOXOHIPHH

3. pubocombI

4. IU30COMBI

Ortser: 3

3aganue 5.

KTO 13 nepeyncieHHpix y4eHbIX y4acTBOBANI B CO3/IaHUU KIETOYHON TeOopru?
Maruac Ilneiinen

Teonop llIBanu

Pynonsd Bupxos

Kapin JIunneit

Mapuenno Mansnuru

. Yapn3 /lapBuH

OTBeT 1,2,3

ok owbdE

3anganue 6.

Bri6epute cTpyKTYpBI KIETKH, KOTOPBIE BUIHBI TIO]] CBETOBBIM MHUKPOCKOIIOM.
SJIPO

MHUTOXOHJIPUN

KJICTOUHBIN LEHTP

JIA30COMBI

SHIOIIIa3MaTHYECKas CETh

. pubOCOMBI

OTBeT 1,2, 3

Sk wnE

3aganme 7.

BriGepute CTpYKTYpBI KIETKH, KOTOPhIE HE 00pa3yrOTCs B KJIETKE 3aHOBO M JIOJDKHBI HACIIEO-
BaTbCSl OT MAaTEPUHCKOMN KIIETKH

MUTOXOHIPHH

XJIOPOTLIIACThI

JIEKOILIACTEI

puOOCOMBI

KoMIniekc I onbmxn

JIN30COMBI

OTBeT 1,2,3

ook wdE

3ananue 8.

YcTaHOBHUTE COOTBETCTBUE KIETOYHBIX CTPYKTYP U 00€CIIeUrBAEMbBIX UMHU MTPOIIECCOB.
SAnpo : XpaHeHue U pean3aius reHeTHIECKON nHPOpMaIu

DHJ0MIa3MaTHYeCKas CeTh | CUHTE3 JIMIHIOB, YIJIEBOI0OB U OEIKOB

JIn30coMBI | pacuieryieHue OMONOIMMEPOB HA MOHOMEPHI
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MI/ITOXOHI[pI/II/I . paCHICITICHUEC OPTraHNYCCKUX BECIICCTB 10 HECOPraHNMYCCKUX

3aganue 9.

YcTaHOBHUTE COOTBETCTBUE OEIIKOB M 00pa3yeMbIX HMH KIETOYHBIX CTPYKTYP.
AKXTHH : pUIIaMEHTHI IUTOCKEIIEeTa

TyOynuH : MUKpOTpYOOUKH

['UCTOHBI : XPOMOCOMBI

Hyxneonopunsl : siiepHbIE TOPHI

3aganmue 10.

Pacronosxure B IpaBHIILHOM MOPSIIKE CTPYKTYPBI )KUBOTHOM KJICTKH, HAYMHASI CHAPYKH.
. TIIMKOKAJIUKC

: IUIa3MajieMma

. MUTOINIa3Ma

. siiepHast 000J109Ka

. KapuoriazmMa

. SIIPBIIIKO

OO WN -

3amanmne 11.

Pacrioyioxute B IpaBHIILHOM MOPSJIKE CTAANH KICTOYHOTO KaTaboJM3Ma, HauWHasl C IMOCTYILIe-
HUS BEILECTB B KJIETKY

: 00pa3oBaHuE YHAOCOMBI U MPUCOSTUHEHUE K HEH JIM30COMBI

. paciieruieHue OMOMOJIMMEPOB HA MOHOMEPHI C IIOMOIIIBIO0 (DEPMEHTOB JTU30COM

. paccerBaHUE YHEPTUM B BUJIE TEIIA

. pacllIeIIeHHE caxapoB B IUTOILIa3Me

! pacuIeTIeHHe OPraHUYECKUX BEIIECTB /10 KOHEYHBIX TPOYKTOB 0OMEHA B MUTOXOHIPUSIX

. cuHTe3 Oosbmoro konuyecrsa ATD

OO WN -

3ananme 12.
Tpancnoptusie PHK noctaBnsitot k MecTy cuHTe3a Oenka ?
OTBeT: aMUHOKHUCIIOTHI

3aganue 13.

[{uTomiazMa KJIETKH 3arojiHeHa MHUCTEPHAMU TpaHyJIIpHOHM (IIIepOoXOBaTOM) IHAOIIIA3MATHYE-
ckoii cetu. Kakoil mponecc MHTEHCUBHO UAET B KJIETKE?

OTBeT: CUHTE3 OCIKOB

3ananue 14.

B yem cocrout 610IOrMUECKUN CMBICT MUTO3a?

IIpumep otBera:

1. Muro3 obecnieunBaeT TOYHOE U MPABUIBLHOE pacpeesieHue XPOMOCOM MEXY JTIOUYEPHUMHU
KJIETKaMH, COXPAHSIET TeHETHYECKYIO UIEHTHYHOCTh KJIIETOK.

2. Muto3 obecrieunBaeT pa3sMHOKEHUE KIIETOK, JIEKUT B OCHOBE POCTa OpraHu3Ma u 06ecroso-
IO pa3MHOKEHHS.

3aganue 15.

[IpuBeauTe OCHOBHBIE OTJIMYMS B CTPOCHHUU >KUBOTHBIX M PACTUTENBHBIX KJIETOK (YKaKUTe He
MEHee TPeX MPU3HAKOB)

IIpumep oTBera:

1. V kierok pacTeHuil MMeeTCsl KJIETOYHas CTEHKA W3 LIEJUIIOJIO3bl, Y KMBOTHBIX KJIETOYHOM
CTEHKHU HET.
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2. B mmromnaszMe KIETOK pacTeHUI UMEIOTCS TUIACTHBI (XJIOPOILIACTHI) U KPYITHAS IICHTPAh-
Hasi BAaKyOJIb, KOTOPBIX HET Y KUBOTHBIX;

3. JKuBOTHBIC KJIETKH COIEPKAT IIEHTPUOIN, KOTOPBIX HET Y JKUBOTHBIX;

4. 3anacHOM yIJieBOJl y paCTeHUM — Kpaxmal, y >KUBOTHBIX — INIMKOTEH.

(I)opanyeMaﬂ KOMIICTCHIIUA I/IH)II/IKaTOPLI C(l)OpMHpOBaHHOCTI/I KOMIICTCHIIUHA

IIK-2. Cnocoben ocymectBiath nefa- | [IK-2.1 Ilpumensier ocHOBBI Teopuu (yHIaMEHTaIb-
TOTUYECKYI0 JESTEIBHOCTh [0 TPO- | HBIX W MPHUKIAIHBIX pa3fenoB Ouonoruu (OOTaHUKH,
(GUIBHBIM TMpeaMeTaM (JIUCHUILIMHAM, | 300JI0THMH, MUKPOOHUOJIOTHH, TCHETUKH, OMOJIOTUH Pa3-
MOJIyJISIM) B paMKaX MPOrpaMM OCHOB- | BUTHS, aHATOMHUH YEJIOBEKa, (DM3MOJOTHH PACTEHUN U
HOTO OOIIEro M CPEeIHEro OOIIero 00- | KMBOTHBIX, OOIIEH AKOJIOTHHU, TEOPUU IBOIOINN) JJIS
pa3oBaHMs pEIICHUs TECOPETHUCCKHUX M MPAKTUICCKUX 3a]1a4.

3amanmue 1.

YBenuyeHne CBETOBOr0 MUKPOCKOTIA PABHSETCS. ..

1. mpou3BeneHNIO YBENNYCHUH 00BEKTUBA U OKYJISIpa
2. cyMMe yBeIIM4eHU 00bEKTHUBA U OKYJIsIpa

3. yBelIMuYeHUI0 00BEKTHBA

4. yBETMYEHUIO OKYJIsipa

Otger: 1

3aganue 2.

Meron nuddepeHnmanbHOro NeHTpU(yrupoBaHus BKIIIOYACT:
1. MeueHUe BEMIECTB PAIMOAKTUBHBIMH H30TOTIAMH

2. 3aMOpaKUBAHKE KJIETOK U JIPOOJICHUE UX YIbTPa3BYKOM

3. MCIOJIb30BaHNE CKAHUPYIOIIETO JIEKTPOHHOTO MHUKPOCKOTIA
4. U3y4eHHe KUBBIX KIETOK

OrtBer: 2

3aganue 3.

[TocnenoBarenbHOCTH HYKJI€OTHAOB B Monekyne JIHK ompenenstor MeToioMm. ..
1. cexBeHupoBaHus

2. MEYEHHUS PaIMOaKTUBHBIMH U30TOMAMH

3. remp-ayekTpodopesa

4. uccnenoBaHus B TEMHOM TIOJI€

Otger: 2

3aganue 4.

OnuTenuaibHble KJIETKH, BBICTUIAIONINE TOJIOCTh KHMIIEYHUKA, UMEIOT IIETOYHYI0 KaéMKy M3
MHUKPOBOPCUHOK. Kakast yHKIMS KIETOK HAPYIIUTCS, €CITH MUKPOBOPCHHKH YIATUTH?

1. BcackIBaHUE MUTATENLHBIX BELIECTB

2. yJaneHue IpoayKToB MeTabomu3Ma

3. CHHTE3 BUTAMHHOB

4. 3ammra OT Yy>KEepOJHbIX OEIKOB

Ortger: 1

3aganue S.

Knerky o6paboTanu BeniecTBaMu, HapyIIAOIIMMUA KOH(GOpMAIUIO OENKOB, BXOIAIIMX B COCTaB
iazmaneMMbl. Kakue GpyHKIMM Ki1eTouHoil MeMOpaHbl OyAyT HapyIIeHbI?

1. aKTUBHBIN TPaHCIIOPT HOHOB

2. peuenuus

3. COEIMHEHUE C COCETHUMU KIIETKaMU
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4. Gapbep Ha IyTH BOJBI

5. TpaHCTIOPT MUMOMUIBHBIX MOJICKYJT
6. 3aMKHYTOCTh MEMOpPaHBI

OtBer: 1,2, 3

3aganue 6.

Kakue cTpyKTypbl KIETKH MOKHO PacCMOTPETh TOJIBKO C MOMOIIBIO AJIEKTPOHHOIO MUKPOCKO-
na?

Pubocomsr

JInzocomnl

S nepHsle opel

PecHnuku

Knerounslii ieHTp

. Amnmnapar I'onpmxu

Otser: 1, 2, 3

IZEAFLECN

3aganue 7.

Bribepute CTpyKTYphlI KJIETKH, KOTOpble HE 00pa3yloTcs B KJIETKE 3aHOBO W JOJDKHBI HACIE0-
BaTbCsl OT MATEPUHCKON KIIETKH

MHUTOXOHJIPUU

XJIOPOTLIIACThI

JIEHKOILJIACTEI

prubocoMbl

KoMILIEKC "0abmKxu

10. TU30COMBI 1 MUKPOTEIbIIA

Otser: 1, 2, 3

©CoNo O

3aganue 8.

ConoctaBbTe 0COOEHHOCTH CTPOCHUSI KJIETOK U BBIIIOJIHAEMbIE KJIIETKAMU (DYHKIINN
UMEETCsI )KTYTUK | aKTUBHOE TIEPEIBUKCHHE

NUMCIOTCA MHKpOBOpCI/IHKI/I . BCaChIBaHUE

XOPOIIIO Pa3BUT amNMapar TOJbAXKH © CEKPEIHs

MHO>KECTBO MUTOXOHJAPUH : TEIJIONPOAYKIIUS

3aganue 9.

ComnoctaBbTe (ha3bl MUTO3a U BUAUMOE TIOJ] CBETOBBIM MUKPOCKOIIOM MOJIOKEHHE XPOMOCOM:
[Tpodaza : xpoMOCOMBI CITUPAIN30BaHbI, J€KaT KIyOKOM B IIEHTPE KIETKU

Mertagaza : XpoMOCOMBI BBICTPOEHBI B 9KBaTOPHAILHON TIACTHHKE

AmHadaza : XxpOMOCOMBI UMEIOT TIOJIKOBOOOPa3Hyto (hopMy, JIeKAaT IBYMsI TPYNIIaMH IO CTOPOHAM
OT DKBATOpPA

Tenodaza : XpoMOCOMBI JI€KaT IUIOTHBIMU IPYIIIaMH Ha MOJIIOCAX KIETKH, POPMUPYIOTCS HOBBIE
anpa

3ananme 10.

YcTaHOBHTE TTOCIIEOBATEILHOCTE MPOIIECCOB BO BpeMs JCIICHUS CTBOJIOBOM KJIETKH KPOBH Y
YeNoBeKa.

: KoMmnakTuzanus XpoMocom.

: OGpazoBaHre MUKPOTPYyOOUEK BepeTeHa JICICHHUS

. BeicTpanBaHue XpOMOCOM I10 3KBAaTOPY KJICTKH.

: Paznenenue neHTpoMep XpoMOCOM.

. IBI>KEHHE XpOMOCOM K TOJTIIOCaM KJIETKH.

. @opMHUpOBaHKE SIIEPHON 000TOUKH.

o Ulh W
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3apanue 11.

YcraHoBUTE MOCIIEI0BATENLHOCTD CTaAM OIBITA M0 KIIOHUPOBAHUIO KUBOTHOTO.
1 : Breigenenue SUIEKIETKU

2 : Y nanenue siapa u3 SHIEKIECTKH

3 : [lepecanka B SMIEKIETKY SIpa COMATUUECKON KIETKH

4 : KynpTuBUpOBaHUE YMOpPHOHA

5: UmmutadTanus sMOproHa CypporaTHON MaTepu

6 : [lomydyenue kioHa.

3aganue 12.
Kakoii npr0op ucnonb3yercs npyu U3roTOBJICHUH TOHKUX CPE30B JJIsi CBETOBOM MUKPOCKOMHUN?
OTBeT: MUKPOTOM

3aganue 13.

Ha kiieTky mojieficTBOBaIM IpenapaToM, H3MEHSIONUM CTPYKTypy pubocom. Kakoii mporecc B
MIEPBYIO O4epeIb OyIeT HapyIIeH?

OTBeT: CUHTE3 OEIKOB

3amanmue 14.

Kakas TkaHb - MbIII€UHas! UM SMUTEINANIbHAS - COAEPKUT OOJIbIIe MUTOXOHIpU? OObsICHUTE
oueMy.

[Tpumep otBeTta: MplieuHasi TKaHb COACPKUT OOJIbIIE MUTOXOHIPUHN, YEM SMHUTEIHAIbHAS, 110~
CKOJIbKY 0oOecreunBaeT JBM)KEHUE, TpeOyrollee OONbIINX 3aTpaT SHEPruU. DHEprus B KIETKE
3anacaercs B Buje AT®, IMEHHO MUTOXOHIPUM OTBeUaroT 3a cuHTe3 AT® B KIleTKe.

3ananme 15.

OOBscHUTE, KaK KJIETKa MOXKET MOJIy4aTh MOHBI, KOHIIEHTPALUs KOTOPbIX BHYTPU KIJIETKH BBILIE,
YeM CHapyKu?

[Tpumep oTBeTa: KJIE€TKa MOXET MOJy4yaTh MOHBI Oarojapsi akTUBHOMY TPaHCIOPTY uepe3 Kiie-
TouHyt0 MmemOpany. [Ipu 3Tom sHeprus AT® Tpatutcs Ha nepemeleHne HOHOB MPOTUB Tpau-
€HTa KOHLEeHTpauuu. [IpumMepoM akTUBHOTO TPAHCIIOPTA ABISAETCA HATPUN-KAIIMEBBINA HACOC.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

HNudopmanuonHbie TeXHOJIOTMH — 00yU€HUE B 3JIEKTPOHHOM 00pa30BaTeIbHON cpesie ¢
LEJIBI0 PACIIMPEHUsl JIOCTyNna K 00pa3oBaTelIbHBIM pecypcaM, YBEIHMUEHHUs KOHTAKTHOTO B3au-
MOJIEHCTBUS C MpenojaBaTesieM, IOCTPOECHUS WHAUBUAYaIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTUBHOI'O KOHTPOJII U MOHUTOPUHIa 3HAHUM CTYJIEHTOB.

B oGpasoBarensHOM mpoliecce Mo TUCHUIUIMHE UCIIONIB3YIOTCS ClleAytonue nH(opMalu-
OHHBIE€  TEXHOJIOTHM, SBJISIOIIMECS  KOMIOHEHTaMH  OJEKTPOHHOW  MH(OPMALMOHHO-
obpasoBarenbHol cpenbl BITIY:

e Cucrema snexktpoHHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e DIIEKTPOHHBIE OMOTNOTEUHBIE CHCTEMBI,

e MynbTUMEAUITHOE COITPOBOKIAEHUE JIEKIINN U TPAKTUYECKHUX 3AHITHI.

8 OCOBEHHOCTHU U3YYEHUSA JUCHUIITIMHBI UHBAJIMJAMU U JIMINAMHU
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

[Ipn oOGyueHuu Ul ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbsl IPUMEHSIIOTCS a/1arl-
TUBHBIE 00pa30BaTENIbHbIE TEXHOJIOTUU B COOTBETCTBUHU C YCIOBHSMM, U3JIOKEHHBIMU B paszese
«OcobeHHOCTH peann3aluyu 00pa3oBaTeIbHON MPOrpaMMbl 111 UHBAJUIOB U JIUI] C OrpaHUYEH-
HBIMH BO3MOKHOCTSIMH 3[I0POBbS» OCHOBHOM 00pa30BaTENbHOM MPOrpaMMBbl (MCHOJIB30BaHUE
CHEIHUAIbHBIX Y4€OHBIX MOCOOMH U TUAAKTUYECKMX MaTEpUajoB, CIEHUANbHBIX TEXHUYECKHX
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CpeACTB OOYYCHHUsI KOJUIEKTUBHOTO M WHIUBHIYAJIHHOTO ITOJIb30BAHMUS, MPEIOCTABICHUE YCIYT
accucTeHTa (IMOMOIIHHKA), OKA3bIBAIOIIECTO OOYYAOMIMMCS HEOOXOAMMYI0 TEXHUYECKYIO TI0-
MOIIb U T. I1.) ¢ Y4ETOM UHAMBHILYAJTHHBIX 0COOCHHOCTEH 00yUYarOIIMXCSl.
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4. Jlenuenko, E. M. L{uTosorusi, TUCTONOTUS U 3MOPHOJIOTHUSA : YICOHUK IS BY30B /
E. M. Jlenuenko. — 2-e u3n., ucnp. u gomn. — Mocksa : M3narensctBo FOpaiit, 2022. — 347 c. //
Oo6pasoBarenbhas miardpopma FOpaiit. URL: https://urait.ru/bcode/491898

5. Manuxkosa, E. . JIaboparopHble 3aHATHS 110 LUTOJIOTMHU. MeToauueckue peKOMeH-
naruu ans ctynentos / E. M. Manukoa — brnarosemenck : Mzn-Bo BI'TTY, 1999. — 25 c. Dx3em-
IUIAPBI Beero: 46

6. Hosukos, A.l. PykoBoacTBO K TaOOPaTOPHBIM 3aHATHSAM 10 TUCTOJIOTUU C OCHOBA-
MU 3MOpHOJIOTUH: y4e0. mocodue s CTYJACHTOB Tieja. UH-TOB 1o Omod. crier. / A.M. HoBukoB,
E.C. Carenko — M. : [Ipocsemienue, 1984. — 168 c., un. Dx3emmisapsl Beero: 35

7. Ilpaktukym mo nurtonorud : yued. mocodue / mox pen. HO. C. Yennosa. — M. : Uzn-
Bo MI'VY , 1988. — 296 c. Dx3emmsipsl Bcero: 10

8. Cawmyces, P.Il. ATirac o MUTOJIOTHH, TUCTOJIOTHU M AMOPHUOJIOTHH : y4eO. mocobue
st ctya. med. By3oB / P. I1. Camyces, A. B. CmupnoB ; noxa pea. P.I1. CamyceBa. — 2-e u3n.,
ucnp. — M. : Onukc : Mup u Ob6pazoBanue, 2006. — 397, [2] c. : ui., UB. WiI. DK3EMILISAPbI BCETO:
5

9. UYennos, 10.C. Breaenne B kierounyio ouonoruro / FO.C. UenmoB — M. : Axane-
MKkHHra, 2005. — 496 c. Dx3eMIuIsApsl Beero: 12

10. Spseirun, B. H. buonorus: B 2 1. / B. H. fpeirun, B. U. Bacunsesa, . 1. Bonkos, B.
B. Cunensmukosa. — M.: Beicias mxona, 2003. — T. 2. — 232 ¢. Dx3eMIuisapsl Beero: 16

11. Atnac MUKpPOCKONUYECKOTO U YIbTPAMUKPOCKOIINYECKOTO CTPOCHHUS KJIETOK, TKaHEeH
u opranos / B.I'. Enucees [u ap.] — M. : Memununa, 1970. — 448 c. (1 5x3.+ 1 B ayauTopun)

12. AnwmazoB, U.B. Atnac mo rucronoruu U sMOpuosioruu: YueOHoe mocodue / M.B.
Anmazos, JI.C. Cytynos — M. : Meauuuna, 1978. — 544 c. (B aynutopun)

9.2 ba3bl JaHHBIX U HHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMbI

1. ®enepansHbiii mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru.

2. Tlopran HayuHoit anekTponHoii oubmuoteku — http://elibrary.ru/defaultx.asp.

3. buonorus kietku. — http://humbio.ru/humbio/cytology/00000d33.htm

4. Tlouck o xxypHairy «Nature»: bruonorus kineTku —
https://www.nature.com/search?q=cell+biology&journal=

5. Crnosapu u sHIukjIoneanu on-line: mpoext Academic.ru — https://dic.academic.ru/;
buonorndeckuii sHIMKIONEANYEeCcKHii cioBapsk: https://dic.academic.ru/contents.nsf/dic_biology/

6. buonorus xietku Ha [TocTHayke: Kypc BUACONEKITHH -
https://postnauka.ru/courses/17529

7. Ungukatop. OTKpBITHS poccuiickuX yueHbIx: KneTka —
https://indicator.ru/label/kletka

9.3 D1eKTPOHHO-0MOTHOTEYHbIE PeCypPChI
1. Polpred.com O630p CMU/CnpaBounuk http:// polpred.com/news.
2. DBC «IOpaiit» https://urait.ru/.
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10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlis mpoBeAeHUs 3aHATUN JIGKIMOHHOTO M CEMHHApPCKOTO THIIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIM, TEKYIIEro KOHTPOJS U MPOMEXKYTOYHOM aTTecTaluu
UCTIONB3YIOTCS  ayIUTOPUM, OCHAIIEHHBIE y4eOHOH  MeOenblo, ayIUTOPHOH  JOCKOW,
KOMIIBIOTEPOM(PaMHU) C YCTAaHOBJICHHBIM JIMIICH3MOHHBIM CIIEIUATU3UPOBAHHBIM MTPOTrPAMMHBIM
o0ecrieyeHHeM, KOMMYTAaTOpPOM JUIsi BBIXOJa B JJIEKTPOHHO-OMOJIMOTEUHYIO CHUCTEMY U
JJICKTPOHHYIO  MH(OpMaInmoHHO-00pa3oBaTeabHyl0  cpeay  BITIY,  MynpTUMEaUHHBIMHU
IOPOEKTOPAMHU, OSKCIO3UIMOHHBIMH JKpaHaMH, Y4YeOHO-HAIJSIIHBIMUA TOCOOMSIMU  (CTEHIIBL,
npernaparsl, OMOJIOrHuecKrue KOJUIEKIIUU, MYJIbTUMEIUHHbIE TPE3EHTAIH, BUICOPHUIIbMBI).

JUia npoBeneHHs MNPAKTUYECKUX 3aHATUH HCHOJb3yeTcss Y4yeOHasi JadopaTopus
300J10I'MH, YKOMILJIEKTOBaHHAsI CIEAYIOLUIUM 000pYy1I0BaHUEM:

e KommiekT aymurtopHoi medenu

e AynuTopHas A0cKa

e KoMIbioTep ¢ yCTaHOBJICHHBIM JIMIIEH3UOHHBIM CIIEIUAIM3UPOBAHHBIM IPOTPAMMHBIM
obecrnieueHreM

e MynbTUMEIUIHBIN IPOEKTOP
OKCMO3UIMOHHBIN SKpaH
Muxkpockorn 6uonoruueckuii «Muxpomemn» C-1 (12 mr.)

Muxkpockon MoHOKYJsIpHBII MC-10 (1 mT.)
Muxkpockon 6uHokysipabiii MBC-10 (2 mrt.)
[Mu¢posast kamepa — OKyJIsAp At MUKpockorna (1 mit.)

¢ YyeOHO-HATJSAHBIE MOCOOMS: MHKpONpenapaTsl, NMPEe3eHTAUUH, BHACO(UIBMBI 10
mucrumine «Luronorusy.

Ucnone3yercs Taxkxke JlaGopaTropusi ecTeCTBEHHOHAYYHOH HANPAaBJEHHOCTH
negarorn4yeckoro rexnonapka «Ksanropmym-28» mm. C.B. JlaHkMHA, yKOMIUIEKTOBAaHHAs
CJIEYIOINUM 000pYA0BaHUEM:

KommuiexkT ayauropHoii medenu

Jlocka 1-3neMeHTHas MeI0oBasi MarHUTHAs

HoyTt06yxk (4 mT.)

M®V npuntep (1 mt.)

Amnmnapar Kunmna (2 mr.)

Crepunusarop A1 J1abopaToOpHON MOCY bl BO3AYIIHBIH (1 1mT.)
JlaboparopHoe 00opy1oBaHUE MO XUMHUU (6 TIT.)

MarnutHas memanka (1 mr.)

[Mudposas naboparopus o xumuu «Releony (6 mrt.)
[udposas nadopatopust o pusuke «Releony (6 mit.)
[udposas mabopatopust mo 6uosioruu «Releony (6 mt.)
VY4eOHo-HccaenoBaTenbekas iabopaTopusi OMOCUTHAIOB U HEHPOTEXHOIOTUi (6 mT.)
VYyeOHas 1abopaTopusi TOUHBIX U3MEPEHUH (6 mIT.)

e Muxkpockon y4eOHbIi «IBpuKay (6 mIT.)

CamocrosTenbHas paboTa CTYJEHTOB OPraHU3yeTCsl B ayTUTOPUSIX, OCHAILICHHBIX KOMIIb-
IOTEPHON TEXHUKOHN C BBIXOJOM B 3JIEKTPOHHYIO MH(GOPMAIMOHHO-00pa30BaTeIbHYyI0 Cpeay BY-
3a, B CIIEIHMAIM3UPOBAHHBIX J1a00paTOpUsX MO JUCLHUIUIMHE, a TAKXKE B 3aj]ax JOCTyIa B JIOKAJb-
Hyto cetb BI'TIY n np.

Hcnonb3yemoe nporpammuoe obecnieuerue: MicrosSoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.



Pa3zpa6oruuk: E.11 Manukoga, k.0.H., TO1IIeHT Kadeapbl OHOIOTHH
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peammzanuu B 2024/2025 yu. r.
Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa AJIs peann3a-
uu B 2024/2025 yuebHOM roay Ha 3acenanuu kadeapsl (mpotokon Ne 8 ot 22 mas 2024 1.).

YrBepxaenue nusmenenuid u gonoaHenuii B PII/ nas peamuzanuu B 2025/2026 yu. r.

Pabouas mporpaMma JUCHMIUIMHBI IEpECMOTpPEHa, 00CYXkIeHa U 000peHa s peain3a-
uu B 2025/2026 yuebHOM roay Ha 3acenanuu kadeapsl (mpotokoa Ne 6 ot 26 mapra 2025 1.). B
PIIJI BHECEHBI CaeAYIOMIME U3MEHEHHS U TOTIOJHEHHUS :

No n3menenus: 1
No ctpanutisl ¢ usmenenuem: 40-41

B Paznen 9 BHeceHBbI M3MEHEHHS B CIUCOK JIMTEPATYyphl, B 0a3bl JAHHBIX U WH(OPMALMOHHO-
CIIPABOYHBIC CHCTEMEI, B AJICKTPOHHO-OMOIMOTEYHBIC peCypChl. YKa3aHbl CCBUIKH, 00ECIIeUnBa-
IOIUE JOCTYI OOYYarOIIUMCS K 3JIEKTPOHHBIM Y4eOHBIM M3IAHUSIM U 3JEKTPOHHBIM 00pa3zoBa-
TenbHBIM pecypcaM ¢ caiita PI'BOY BO «BI'TIV ».




