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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heas aucuumiIuHbl: GOPMUPOBAHHE CHUCTEMATH3WPOBAHHBIX 3HAHWM B 00JACTH
OMOJIOTHH KJIETKHU.

1.2 Mecrto aucuuniuubl B cTpykType OOIL: nucunminHa «I{uTosorus» oTHOCUTCS K
JUCHUTUTMHAM MPEIMETHOTO MOAYJsl 1o npoduito «buonorus» gactu, GopMUpyeMoil ydyacTHU-
KaMu 00pa3oBareIbHBIX oTHOMIEHHIA, O10ka b1 (B1.B.02.02).

st u3ydenust mucuurinabl «L{uronorusy HeoOXoauMbl 3HaHUS B 00siacTu o0miei ouo-
joruu, oomeit xumun. JucuuminHa sBiaseTcss HeoOX0IMMOM OCHOBOM Il U3y4€HHUs [IUTOTeHe-
TUKHU, TCHETUKHU, TUCTOJIOTUH, aHATOMUH U MOpP(OJIOTHHU yesioBeka, (PU3noJIOTuu pacTeHuil, ¢pu-
3MOJIOTHH Y€JIOBEKA U )KUBOTHBIX U JIP.

1.3 IlucuuniuHa HanpaBJjeHa Ha (POpMHpPOBaHue ciaeayommx komnerenuuii: YK-1,
OIIK-8, I1K-2:

- YK-1. CriocobeH oCymecTBIsATh MOUCK, KPUTHUECKUI aHAIN3 U CHHTE3 WH(POpMAINH,
MPUMEHSTh CHCTEMHBII MOJIXOJ AJi PElICHUs TMOCTaBJICHHBIX 3a7a4, MHAUKATOPOM IOCTHXKe-
HUsL KOTOPOU SABJISIETCS:

e VK-1.2 Haxoaut u KpUTHYECKU aHATU3UPYET MH(MOPMALINIO, HEOOXOAUMYIO UIS pe-
IIIEHHS TIOCTABJICHHOM 3a1a4H,

- OIIK-8. CniocobeH ocyIiecTBIATh MeJarornyeckyro AesiTeIbHOCTh Ha OCHOBE CIIELHU-
aJIbHBIX HayYHbIX 3HAHUN, HHAMKATOPOM JIOCTH)KEHUSI KOTOPOU ABIISETCS:

e OIIK-8.3 JleMOHCTpHUpYET CIleUAIbHBIE HAy4YHbIC 3HAHUS, B TOM YHCIIE B MPEAMET-
HOM 001aCTH;

- TIIK-2. CnocobeH OCymIecTBIATh MENarorndeckyro JesTeIbHOCTh MO MPO(UIBHBIM
npeaMeTaM (JUCHUILTMHAM, MOJIYJISIM) B paMKax MpOrpaMM OCHOBHOTO OOIIEro U CpeaHero 00-
Iero 00pa3oBaHusl, HHAMKATOPOM JOCTIKEHHUS KOTOPOH SIBIISIETCS:

o [IK-2.1 IIpumensier OCHOBBI TeOpUHU (YHIAMEHTANbHBIX U TMPHUKIAJHBIX Pa3elioB
ouosiornn (OOTAaHWUKH, 300JI0TUU, MUKPOOMOJIOTHH, T€HETUKH, OMOJIOTUH Pa3BUTHS, aHATOMUU
4eJIoBeKa, (PM3MOJIOTUM PACTEHUH M JKUBOTHBIX, OOMIEH 3KOJIOTHH, TEOPUU HBOJIOLMM) IS pe-
[IEHUS TEOPETUUYECKUX U MPAKTUYECKUX 3a/1a4.

1.4 TlepeyeHs NJIAHMPYEMBIX Pe3yJbTaTOB 00y4eHHs. B pe3ynbrare u3ydeHus IucLu-
IUTMHBI CTYACHT JOJKEH:

3HATb!

® METOJbl HAYYHOT'0 UCCIIE0BAaHUS B COBPEMEHHOM LIUTOJIOTUH;

® YyYyeHHE O KJIETKE KaK JI€MEHTapHON €AMHHUIIE KUBOTO;

® XHMHYECKYIO U CTPYKTYPHYIO OpTraHU3aLMI0 3yKapUOTUUECKON KIIETKHU;

e OpraHM3aliio F'€eHEeTHYECKOro anmnapara KJIeTKH U MEeXaHU3Mbl pealn3aluu reHeTHye-
CKOM MH(pOpMAINH B KJIETKE;

® OCHOBBI JKU3HEJEATEIBHOCTH KIIETKH;

® CrocOOBI M MEXaHU3MBI KJIETOYHOTO JICJIEHUS;

yMeThb:

® CaMOCTOSITEIBHO pabOTaTh ¢ y4eOHOU JIUTEPATypO U IJIEKTPOHHBIMU PECYpPCAMU;

® BECTHU MOMCK HaY4HO JOCTOBEPHON MH(OPMAIUK 110 OMOJIOTUH KIETKH;

® KPUTHYECKH aHAITM3UPOBATH M CTPYKTYPUPOBATh MHPOPMAIIHIO IO AUCIUILINHE,

® CpaBHMBAaTb XMMHMYECKYI0O M CTPYKTYPHYIO OpIraHM3alMIO KJIETOK MpPEICTaBUTENEH
pa3HBIX LAPCTB OUOTHI;

e HaOIIOaTh M aHATU3UPOBATh OOBEKTHI MPH CBETOBOI MUKPOCKOIHUY;

® aHAJIM3HUPOBATH JIEKTPOHHO-MUKpOCKONHUeckue GoTorpaduu KIEeTOK U UX CTPYKTYD;

e 0(hopMIIATH pe3yNbTaThl HAOIIOAEHUI B BUJIE 3apUCOBOK M OMHMCAHUIA;

BJIA/IEThH.

e HaBbIKaMHU PAOOTHI C yu4eOHOH JUTEPATypOH, AIEKTPOHHBIMA O00pa30BaTEIbHBIMU Pe-
cypcami;



® HaBBIKAMH JKCILTyaTalliH CBETOBOT'O MUKPOCKOIIA;
® HaBBIKAMH IPUMEHEHUS JTa0OPATOPHOTO 00OPYAOBAHUS MTPU U3YICHHUH KJICTOK;
® HaBBIKAMH MPE3EHTAIIMU ITUTOJIOTMYECKON HH(POPMAIIUH.
1.5 O01mast TPy10eMKOCTh THCHMILJIMHBI cocTaBisteT 4 3adeTHble eauuuipl (144 gaca).

[TporpamMma mpemycMaTpuBaeT M3ydyeHUE MaTepralia Ha JEKIUIX W MPAKTUICCKUX 3aHs-
tusx. I[Ipemycmorpena camocrosTenbHas paboTa CTYJIEHTOB MO TemMaM | pasnenam. [IpoBepka
3HAHWUI OCYIIECTBISETCS (POHTAIBHO, HHIUBUTyaTbHO.
1.6 O0beM JUCUMIIIIMHBI M BUJbI Y4eOHOM 1eATeJTbHOCTH

O0bem IMCHMIJIMHBI M BUABI Y4e0HO padoThl (04Hass (popMa 00ydeHHUs1)

Bun yueOHo# padoThl Bcero yacos Cemectp 2
OO0m1ast TpyA0EMKOCTh 144 144
KoHnTtakTHas pabora 56 56
Jlexumn 26 26
JlaGopaTopHbie pabOThI 30 30
CamocTosiTenpHas pabora 52 52
Bua nToroBoro KoHTposis 36 HK3aMeH
2 YYEBHO-TEMATHYECKOE IINTAHUPOBAHUE
2.1 Ounas ¢opma o0yueHust
Y4eOHO-TeMaTHYEeCKH I IIaH
Aynurtopsblie 3anstusi | Camocrosi-
Ne Haumenoanue Beero IIpakTHyeckue | TeJbHast
TeM (pa3aesioB) yacoB | Jlekuuu
3aHATHS padora
1. |Beenenue. I[lpeamer, MeTOabl, UCTOPUA IU- 8 2 2 4
TOJIOTUHI
2. |Knerka kak sieMeHTapHas €IWHMIA KW3HHW,| 14 4 4 6
MPUHIIUIIBI OPTaHU3alUU KIETKU
3. |buonornueckne MeMOpaHsbl 12 4 2 6
4. |Ctpyktypa u (yHKIuM nuroruiazMel. Kire- 6 2 2 2
TOYHBIE BKIIOUYECHUS
5. | MemOpaHHBIE OpraHOUIbI 12 2 4 6
6. |Ctpoenue uHTepdazHOro sapa, XpomMocoM-| 7 1 2 4
HBI annapar KJIETKU
7. |OpraHonipl cuHTE3a OEJIKOB 7 1 2 4
8. | DubpuiIspHBIE CTPYKTYPHI KIETKH 8 2 2 4
9. | DHepreTrka KIETKH 8 2 2 4
10.| KneTounsiii UK. DHIOPETPOTYKITHS 6 2 2 2
11./CriocoObl feneHus KJIETOK 12 2 4 6
12.|Crapenue u cMepTh KIETOK 8 2 2 4
WTOTOBBII KOHTPOJIB - IK3aMEH 36
Bcero: 144 26 30 52
HNuTepakTHBHOE 00yUYeHHE MO THCIHUIIJIHHE
Ne HaumeHoBaHue Bun ®opma nnTtepakTuBHoro | Kosa-so
j TeM (pa3zesioB) 3aHATHA 3aHATHHA 4acoB
1. | Tema 2. Knetka kak 3jeMeHTapHas €u-
HUIIA )KU3HH, IPUHIIUITEI OPTaHU3aluN JIK Jlex1usi-qucKyccHst 2
KJIETKH
2. | Tema 2. Kierka kak aieMeHTapHas eu- I1P
HULA )KU3HU, IPUHIIUITBI OPraHU3alnun PaGora B ManbIx rpynmnax 2
KIJIETKH




3. | Tema 3. buonornueckne MmemMOpaHbI I1P Komnoksuym 2
4. | Tema 4. CTpykTypa U GyHKIUHU IIUTO- ITP AHanus npenaparos, 2
r1a3Mbl. Kietounble BKIIIOUEHUS co0eceioBaHNe
5. | Tema 5. MeMOpaHHbBIE OPTaHOMIBI I1P Konnoksuym 2
6. | Tema 7. Opranouipl CHHTE3a OCITKOB I1P Komnoksuym 2
7. | Tema 8. ®uOpmILIsIpHBIE CTPYKTYPbI I1P KoIoKBHyM 9
KJIETKH
8. | Tema 9. DHepreTuka KJIeTKU I1P 3amuTa 10KIa/10B, IUC- 9
KyCCHSsl
9. | Tema 11. CriocoOBbl aeieHus KIETOK [1P Komnoksuym 2
10.| Tema 12. CtapeHue u cMepTh KIETOK ITP 3amuTa 10KIa/10B, IUC- 2
KyCCHS
UTOro 20/66=30 %

3 COAEPKAHUE TEM (PA3/EJIOB)

Tema 1. BBegenmne. Ilpeamer, MmeToabl, HCTOPHUS HUTOJIOTHH

[Ipenmer nuronoruu. Ilonoxenue UUTONIOTUM B cucTeMe OHonornyeckux Hayk. CBs3b co
CMEXHBIMU JIUCHUIUIMHAMH. 3HAYEHUE IMTOJIOTUYECKUX OTKPBITHHA Ui (POPMHUPOBAHUS €CTE-
CTBEHHOHAay4YHOTO MHpOBO33peHMs. KpaTkas mcropus LMTONOrMH. MHKpOcKOmucThl 17 Beka.
CoBeplIeHCTBOBAaHME METOJ/IOB CBETOBOM MUKPOCKOIUU B 19 Beke, co3gaHue KICTOYHOU TEOpUHU
ctpoeHus opranu3mos lllneiinenom u llIBanHOM. OTKphITHS Havana 20 Beka B F€HETHKE U MO-
JeKyssipHON O6uosioruu. [IpuMeHeHne >MeKTPOHHOTO MUKPOCKOTA Il H3YYEHUsI TOHKOTO CTPO-
eHust kietok. Auddepenunanbuoe neHTpudyrupoBanue, apropaauorpadusi, KIeTouHble Kyib-
Typbl. COBpeMEHHbIE METO/BI LIUTOJIOIMYECKOTO UCCIIEI0BAaHUSA. DKCIEpUMEHTalbHAasl LUTOJIO-
rus. [Ipoext «MuHUMaNIbHAS KIIETKAY.

Tema 2. Kierka kak 3JjieMeHTapHasi eJUHULA KU3HH, MPUHLIMINbI OPraHU3ALMH
KJIeTKH

CBolicTBa KJIETKU KaK 3J€MEHTApHOU CTPYKTYpHOU U (PYyHKIIMOHAIBHOMN €TMHUIIBI dKUBBIX
OpraHu3MoB. «MHUHHUMaNbHAs KieTka». Juddepeniuanus kak mporecc 00pa3oBaHus CrelUaIn-
3UpPOBAaHHBIX KJIETOK. KJIeTKH 1 HEeKJIeTOUHbIe CTPYKTYPBI B COCTaBe TKaHEel opraHu3Ma. Kietku
IIPOKAPUOT U FyKapHUOT. ['OMOJIOTMYHOCTE B CTPOEHUN KJIETOK. OTINYMS KIETOK PACTCHUM, KH-
BOTHBIX U I'PUOOB.

XuMudeckasi opraHu3anus KI€TKH. DJIEMEHTHBIN COCTAaB KJIETKU: OPraHOTE€HbI, MaKpo- U
MUKpO3JeMeHThl. Bojia U Apyrue HeopraHW4yeckue BEILECTBAa, UX pOJIb B JKU3HENEATEIbHOCTH
KJIETKU. YTJEBOJBI B COCTaBE KJIETOK: MOHO-, M- U MOJMCAXapHbl, MyKOIIOJIUCaXapuabl — OC-
HOBHBIE IIPE/ICTaBUTENH, CBOMCTBA M QYHKIMH. JIunuapl, UX CBONCTBA, OCHOBHBIE KJIACCHI JIUITHU-
JIOB: HEUTpaJbHbIE KUPBI (TPUALMITIIMIEPOIIBI), GOCHONUIHIBI, CTEPOUIBI — CXEMa CTPOCHUS,
cBOiicTBa M (PyHKUMH B KJeTKax. benku: XxumMudeckuil cocTtaB, NMENTUIHAs CBS3b, NEpBUYHAS,
BTOpPHYHAs, TPETUYHASL M YETBEPTUYHASL CTPYKTYypa O€nKoB, GYHKIUHU B KIIETKaX. HYKIEHHOBBIE
kucnotel: JJHK, Bunet PHK, ctpykrypa u ¢pynkuuu B kinetkax. AT® u ee poiib B KIIETKe.

Tema 3. Bnonornyeckne meMOpaHsbI.

XKunkocTHo-Mo3anuHas Mojedb CTpoeHus: MemOpaH. CBOHCTBa JHMMMIHOTO OHCIIOS.
MemOpaHHbIe OeNKH, UX PACMONIOXKEHHE U (PYHKIIUH B cocTaBe MeMOpaH. Ponb yrieBoJoB B co-
ctaBe MeMOpaH. CTpyKTypa U (yHKIMH KJIeToyHOW mMeMmOpanbl (ruiazmanemmsl). [lonarue pe-
LENIH.

TpancnopT BellecTB uepe3 Mmia3MajieMMy: MaCCUBHBIA TPAHCHOPT (IIpocTasi U 00JIerYeH-
Hast UG Qy3ust), akTUBHBIN TPAHCIIOPT, 9K30- M SHAOIMUTO3. MEXKKIETOUHbIE KOHTAKThl: HUHTEp-
JUTUTALMK, TUIOTHBIA KOHTAKT, a/Il€3UBHBIM KOHTAKT (30Ha aJre3uu), MIeJIeBOH KOHTAKT, IUIa3-
MOJIECMBI, I€CMOCOMBI, CUHAICHL. [Ipon3BOAHbIE TIIA3MaTHUECKOW MEMOpPaHbl: MUKPOBOPCHHKH,
CTPYKTYpbI (POTOPELENTOPOB, 000JO0UKH aKCOHOB. CBs3b KJIETOK JIPYT € IPYIOM U C BHEKJIIETOU-
HBIM MaTpUKCOM. [ IMKOKaIMKC KUBOTHBIX KJIETOK. CTpOEHHE KIETOYHOM CTEHKH PACTUTEIbHBIX
Y IIPOKaPUOTUYECKUX KIIETOK, €€ XUMH3M.




Tema 4. CTpykTypa M pyHKIMH HUTOMIa3Mbl. KileTouHble BKIIOYEHUA

[MuTo301p (ruanoruiazmMa): XMMHUYECKHH COCTaB, KOJUIOMJHBIE CBOMcTBa, 1ukio3. Kie-
TOYHBIC BKJIIOUEHHS: CEKPETOPHBIC, SKCKPETOpHbIE, Tpoduueckue, murMmeHTHele. Kiaccuduxka-
LU KJIETOYHBIX BKJIFOYEHUH IO XMMHYECKOMY cocTaBy. IlaTonornueckue Bkmouenus. Knaccu-
duKanys OpraHouA0B IUTOIUIA3MbI (MeMOpaHHbIE U HEMEeMOpaHHbIE; OOIIET0 U CHEeHUATbHOTO
Ha3HAYCHHUS).

Tema 5. MemOpaHHbIe OPraHOU/bI.

Crtpoenue u GpyHKIIMU SHIOTUIa3MaTHYeckol cetu. ['mankas u mepoxosaras JIIC. Crpo-
enne u pynkuu anmapata ['onpmxu. CTpykTypa U QYHKIUH JIM30COM M MUKpOTEsel (IepOKCH-
COMBI, IlMokcucombl). CtpoeHue u QyHKIUMM MUTOXOHApUH. CTpoeHHe M (YHKLUUHU IUIACTHU]
pacTUTEIBHBIX KJIETOK (XJIOPOIUIACTBI, XPOMOILUIACTBI, JIEWKOIIAcThl). BakyonspHas cucrema
KJIeToK pacteHuil. llenTpanbHast Bakyonb. ToHommact. Pons MeMOpaHHBIX OpPraHOMIOB B 3BO-
mroruu KieTku. CyKIiecCuBHAs 1 CHMOMOTHYECKAs TUIIOTE3bI IPOUCXOXKACHUS 3YKApUOT.

Tema 6. Ctpoenne nHTep(pa3HOro sigpa, XxpOMOCOMHBIN anmnapat KJIeTKH

Crpoenre ¥ (QyHKIMH sapa >YKapHOTHUYECKHX KIIETOK: KapuoIuiazMa, KapHoJemma,
AJIEPHBIE MOPBI, TETEPO- U IYXPOMATHUH, SIAPBILIKH, SAPBIIIKOBBIM OpraHu3aTop. XpOMOCOMHBIN
annapar. CTpoeHre XpoMOCOM (HYKJIEOCOMHAasi Teopus). XpOMOCOMBI THIIA JJAMIIOBBIX IIETOK.
LlenTpomepa (kuHETOCOMA), €€ 3HAYECHHUE.

Tema 7. Opranonanl cuHTe3a 0€J1KOB.

Ortanbl cuHTe3a OenkoB B kieTke. CruiaiicocoMsl, nHpopmodeps!, pudocomsl. Crutaid-
cunr. CTpoeHHEe U Pa3HOBUIHOCTH PHOOCOM, JIOKAIHM3AIMs PUOOCOM B KIIETKE, UX Yy4acTHE B
cuHTese Oenka. [Iporieccunr (co3peBaHue) OCIKOB.

Tema 8. ®udpuLIApHBbIEC CTPYKTYPBI KJIETKH.

[Mutockener. MukpoduinameHTsl 1 MUKpOTpyOOouKku. CTpoeHue U (PyHKIMU KICTOYHOTO
neHTpa (IeHTpocoMbl). JBurarenpHble OCNKU: KMHE3WH, TUHEWH, MUO3UH. OpraHoubl JIBIHKE-
HUS: PECHUYKH U KT'YTUKH — CTPOEHHUE, YJIbTPACTPYKTypa OCEBOW HUTH, (QYHKIHH, MEXaHU3M
JBUKEHUS (LUK TUHEHMHOBBIX pydek). MuouOpuiibl: akTHH-MHO3MHOBBIM KOMIUIEKC, MeXa-
HU3M coKpauieHus. OpraHouipl CrienualbHOTO Ha3HaYeHUs (TOHO(MUOPHILIBI, HEHpOoPUOPUILIBI,
MUKPOBOPCHUHKH): CTPOCHHE U QYHKIIUH.

Tema 9. JHepreTuka KJIeTKH.

JIBe CTOpOHBI PHEPreTUUECKOT0 0OMEHa: Kataboau3M U aHabonu3M. Posb MuTOXOHIpUI
B ’Heprooomene kietku. [lytu cunre3a AT® B kierke: aHaA3pOOHBIN INIMKOJIN3 U OKUCIUTENb-
Hoe (ocopunupoBanue. POTOCUHTE3 B KJIETKaX pacTeHuid. OyHKIMOHAIbHbIE CUCTEMBI Kile-
TOK: CUCT€Ma CHHTe3a 0eJka, CUCTeMa YHEepreTHYecKoro oOecreueHus, CucTeMa IMOTrJIOIIeHus,
CUCTEMa IKCKpPELUH, CUCTEMA JIBUKECHHUS.

Tema 10. KineTouHbIi HUKI. JHIOPENPOAYKIUS

Knerounslit (MutoTnyeckuil) nuuki. IlpecunreTnueckas, CUHTETHYECKasi, TOCTCUHTETH-
yeckas ctaauu uHTepdassl. Ilokonenne Go. DHAOMHUTO3 U SHIOPENPOIYKIMS (MOIUIIIOUANS U
TTOJTUTCHHUS ).

Tema 11. Crioco0bI Ae1eHUs KIETOK

MuTo3 KIIETOK 3yKapHOT. XapakTepucTuka (a3 MuTo3a. MexaHu3M JBHUKEHHUS XPOMO-
coM. Tumbel MUTO3a MO MOJIOKEHUIO MUTOTUYECKOTO BEPETEHA: OPTOMUTO3, IJIEBpoMuUTO3. L{nTo-
KHMHE3 y JKMBOTHBIX M PAaCTHUTENIbHBIX KJIETOK: 00pa30BaHME KJIETOYHOM MEPEeTsHKKH U (parmo-
miacra. bruonorndeckoe 3HaueHne mutosa. Ilatonorus pasmMHoxkeHus kietok. IIpuHnunel pery-
JSUY Pa3MHOKEHMSI U 3JI0KAY€CTBEHHBIHN POCT.

AMUTO3 y 3YKapHOT: OHoNornyeckoe 3HaueHue. PemapaTtuBHbiii amurto3. Jlenenue npo-
KapUOTUYECKUX KIIETOK.

IIpouecc mero3a. Konbroranus XxpoMocoM, KPOCCUHIOBEP, PEAYKIUS YUCIA XPOMOCOM.
buonornuecknii cMbicn Melo3a. Meno3 y )KUBOTHBIX M pacTeHUN. Pa3BUTHE MOJIOBBIX KIETOK Y
JKUBOTHBIX, YEJIOBEKA U CEMEHHBIX PACTCHHUU. J[BOMHOE OMIIOJOTBOPEHHUE Y CEMEHHBIX PACTECHUN.

Tema 12. CTapeHue u cMepTh KJIETOK
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Knerounoe CTAapCHUC: TCOPUHN U TUIIOTC3HI. HapaHeros U HCKPO3 KIICTOK. Aronto3 kak
HOpMaHBHBIfI IIpoHeCC JIMMHUHHUPOBAHNUSA KIICTOK.

4 METOIWYECKHWE PEKOMEHJALINHA (YKASAHMS) IVISI CTYAEHTOB
M0 U3YYEHUIO JUCLUNIAHBI

OOyuenne mno nucruiHe «LlUTONOTHSA» CKIIAIBIBACTCS M3 ayIUTOPHBIX 3aHITHH,
BKJIIOYAIOIIUX JICKIMOHHBIA Kypc U J1a0OpaTOpHbIEC 3aHATHSA, U CaMOCTOATENIbHOW paboTsl. Mc-
XOJIHBIM YpOBEHb 3HAHUMN CTYIEHTOB ONPEIEISIETCA TECTUPOBAHUEM, TEKYILIUN KOHTPOJb YCBOE-
HUS 3HAaHUH ONpeAeNsieTcs YCTHBIM WM MUCbMEHHBIM (B TOM YHUCIIE TECTOBBIM) OIIPOCOM B XOJ1€
3aHATUH U B XOJI€ KOJUIOKBUYMOB.

B koHI1e n3ydyeHus yueOHON AMCLUIUIMHBI IPOBOAUTCS KOHTPOJIb 3HAHUI C UCIOJIb30Ba-
HUEM TECTOB WJIM YCTHBIX OTBETOB, IIPOBEPKOW MPAKTUYECKUX YMEHUU. Pan Bompocos mo auc-
umnHe «{uTosorusy BKIOYEH B TOCY1apCTBEHHYIO HTOTOBYIO aTTECTALIUIO BBIITYCKHUKOB.

[Tpuctynas Kk U3y4SHHUIO AUCIUILINHBI, HEOOXOIUMO B TIEPBYIO OYEpeb O3HAKOMUTHCS C
coJiepKaHueM pabodeil mporpammsl. M3 ee MaTepuanoB Bbl y3HaeTe COJlepKaHHE TEOPETUYECKO-
ro Kypca, IpakTUKyma, (pOpMbI ¥ METOJbI KOHTPOJISI M KPUTEPUHU OLIEHKU PE3yIbTaTOB 00yde-
HUSL.

OpnHoit u3 hopM opraHu3aiK YIeOHON ACATEIBHOCTH SABISETCS JIeKyls, UMEIOIIas LENbI0
JlaTh CUCTEMAaTU3UPOBAHHbIE OCHOBBI HAYYHBIX 3HAHUH O AUCLUIUIMHE. BHUMaTenbHOE ciyiia-
HUE JICKLUHU, YSICHEHHE OCHOBHOIO €€ CoJeprKaHusl, KpaTkas, HO pa300opuuBas 3aluCh JIEKLUU
(KOHCIEKT) - HEIIPEeMEHHOE yCJIOBHE YCIEUIHON yueOHOM padoThl KaXJ10ro cryieHTa. Bomnpocsl,
BO3HUKILKE B XOJI€ JIEKIUI, pEKOMEHAYETCsl Jie]aTh Ha MOJSIX KOHCIIEKTA, U MOC/Ie OKOHYAHUS
JEeKIMU O0paTUThCS 3a Pa3bsICHEHUAMHU K Ipenojaasatento. HeoOxoaumo akTHUBHO paboTath C
KOHCIIEKTOM JIEKI[MH: [T0CI€ OKOHYAHHUS JIEKIIMM PEKOMEHYETCs IepeUunTaTh CBOU 3aIUCH, BHE-
CTH MONPABKU U JIOTOJHEHHs Ha MOJISIX, UCIOIb30BaTh UX MPHU HOJArOTOBKE K IMPAKTUYECKUM 3a-
HATUSAM U 3k3aMeHy. Ha nexkumsx ompenensiroTcsl 3aJaHusl MO0 CaMOCTOSITEIbHOMY H3YUYEHHIO
y4eOHOI M Hay4dHOH JMTepaTypsl, BEJETCS IUAJIOr C MpernojaBareieM, M03TOMY OYeHb BakKHa
PETYJISIPHOCTD TTOCEUIEHHUS JICKIIHA.

[Tpu nzyuennu u npopaboTKe TEOPETUYECKOTO MaTepHraIa He0OX0AUMO:

® TIOBTOPHUTH 3aKOHCIEKTHUPOBAHHBIA Ha JEKLMOHHOM 3aHATUU MaTepHall U JONOJHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeME JIMTepaTyphl;

® [IpU CAMOCTOSITEIbHOM U3yYEHUH TEOPETUYECKON TEMBbI CIIeNIaTh KOHCIIEKT, UCIOb3Ys
PEKOMEH/I0BaHHYIO JIUTEPATYPY;

® OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI IO COOTBETCTBYIOLIEH TEME.

Jlabopamopnvie 3anamus TPOBOJATCS C LENbIO YIITyONeHUs U 3aKpeIUIeHus 3HaHui, 1o-
Jy4EHHBIX Ha JIEKLIHAX U B IPOLECCE CAMOCTOSTEIbHON paboThl, a TAK)KE JJIsl OBJIA/ICHUS HAaBbI-
KaMH JJabopaTOpHOT0 OHOJIOTHYECKOTO UCCIIEIOBAHUS.

K nauany 3aHsATHI KaXJbpli CTYAEHT 00s3aH MIPUTOTOBUTH CBOE paboyee MeCTO: ONTHYe-
CKue puOOpbI, aTb00MBI, IPOCTHIE U IIBETHBIE KapaHJIAIllY, JJACTUK M O3HAKOMHTbCS M0 YUeOHHU-
Ky M JIGKIHMSIM C TEMOM, n3y4aeMoil Ha TaHHOM 3aHSATHH. [[eXypHble CTYIEHTHI JOKHBI MOTY-
YUTh MPAKTUKYMbl U METOJMUYECKUE YKa3zaHUs JUIs JabopaTopHbIX padot. [lo okoHYaHUU 3aHs-
TUW CTYIEHT 00s13aH yOpaTh cBoe pabouee MecTo: ONTUKY IMPUBECTH B Hepabouee IMOJIOKEHUE,
BEPHYTh HA MECTO MOJTyYCHHbIE MAaTePUAIIBI.

Oco0oe BHUMaHKE Ha Ja0OPATOPHBIX 3aHATHUIX YAESAETCS 3apUCOBKE M3y4aeMbIX 00BEK-
TOB. PUCYHKU BBIMOJHAIOTCS B CIEIYIONUX HENAX:

1. ®ukcamnusi BHUMaHUS Ha JIETaIsAX OOBEKTA, YCKOJB3AIOUIUX MPHU MPOCTOM HaOIIOfIe-
HUH, 60JIee TOYHOE U TIOJTHOE €ro U3yUeHHE.

2. Jlyamee 3anmomuHanne Mophonoruu 00beKTa.

3. JlokymeHnTanus pe3ynpTatoB paboTsl. [1o 3apucoBkam mpenoaaBaTeslb OLEHUBAET BbI-
IIOJTHEHHYIO Ha 3aHATHM paboTy. B nanbHelieM puCcyHKH HCHOJIB3YIOTCS B IMPOILECCE N3YUYEHUS
npeaMera.
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PucyHky BBINONHAIOTCS B 2JIbOOMaX WM Ha JIUCTaX JJIsl YepUEHHs CTaHAapTHOTO Gopma-
ta A4 (210297 MM), IPOCTHIM U LIBETHBIMH KapaHaamaMu. PUCYHKH TOJDKHBI OBITh YETKUMH,
JIOCTaTOYHO KPYIHBIMH, IPOCTBIMU — cleAyeT n30eratb U3IMILHEN AeTanu3aunu. Pucynok non-
KEH BKJIIOYaTh OOIIME OYEepPTaHUs CTPYKTYPBI U €€ BajKHbIE JETaIH, 0co00e BHUMaHue o0pala-
eTcs Ha COOJI0ICHNE MTPONOPIHIA B pa3Mepax 0OBEKTa M €ro 4acTei, a TakKe Ha B3aMMHOE pac-
IIOJIOKEHHUE U CBA3b OTAEIbHBIX AJIEMEHTOB. PUCYHOK BBINOJHSETCA C HATypbl, CXeMaTH3alus
JIOITYCKAeTCsl TOJIBKO B OTJENbHBIX ClIydasix. Y Ka)KIOro PUCYHKAa CHU3Y YKa3bIBAa€TCsl HA3BaHMUE.
Baxnble netann pucyHKa HoMedaroTcs Huppamu, paciiu@poBKa AaeTcsl HUKE Ha3BaHUS PUCYH-
Ka. Bce monmucu K puUCYHKY JIENAlOTCS IPOCTHIM KapaHIAIIOM; OJIHUCH JOJDKHBI ObITh ITOJIHBI-
MU, 0€3 COKpaIICHHI.

[IponymienHsie 3aHATHS OTPAOATHIBAIOTCS CTYJCHTAMH CAMOCTOSTEIIBHO B JTHH M Yachl,
OTBOJMMBIE JUI 3TUX Lienel (1o pacnucanuio). PaboTa cunraeTcst BBIIOJHEHHOH MOCie poBep-
KU PUCYHKOB M KPaTKO# OeceIbl C Mpero aBaTeseM.

Memoouueckue ykazanus no op2anus3ayuy 6HeayOUmopHol camoCmoamenrbHou pabomol

CaMocrosTenpHass paboTa CTyJACHTa HE0OXoauMa Kak Jjisi Oosiee TIIyOOKOTO OCBOCHUS
BOIIPOCOB, U3Y4YaEMBbIX B YaChl ayJJUTOPHBIX 3aHATHH, TaK U JUIs OpraHU3aLUU 10CJI€0BaTEIbHO-
r0 U3y4€HUsl MaTepuaa, BBIHECEHHOIO Ha CAMOCTOATEIbHOE OCBOEHUE B COOTBETCTBUH C y4eO-
HBIM IUIaHOM. B kadecTBe opM caMOCTOATENbHON pabOThl IPU U3YYEHUH TUCLMIUIMHBI IIpeJyia-
raroTcs:

e paboTa ¢ HAYy4HOI U yuyeOHO auTepaTypoii;

® [IOATOTOBKA K TECTUPOBAHMIO U IK3AMEHY.

3azauu caMOCTOSITEIbHON pabOTHI:

e 00OpeTeHHE HABBIKOB CAMOCTOATEIbHOW HAY4YHO-HCCIIEOBATEIbCKON pabOThI: MOUCKA
U aHaNM3a uHPOPMAIIHH;

e BbIPAOOTKA YMEHUS CAMOCTOSITEILHO M KPUTHYECKU MOAXOIUTh K M3y4aeMOMY MaTe-
puaiy.

Pexomenoayuu no pabome ¢ nayunoti u yueonou iumepamypou

Pabora ¢ yueOHOI M Hay4yHOU JUTEpaTypoil sIBIIsETCs IIaBHOM (OPMOI caMOCTOSTENb-
HOHM paboThI U HEOOXOMMA MPH MOJTOTOBKE K YCTHOMY Orpocy (coOece1oBaHuI0) Ha MpaKTuie-
CKHUX 3aHATHUSX, K TECTUPOBAHUIO, SK3aMeHy. B mporecce paboTel ¢ yueOHOI 1 HayuyHOU JIHUTepa-
TYpOM CTYIEHT MOXKET:

e JleNaTh 3aIMCH 110 XOAY YTE€HUS B BUJE POCTOTO WIN PA3BEPHYTOrO IIJIAHA;

e y3jarath HHGOPMAIMIO TE3UCHO WU MOJPOOHO;

® COCTaBJISTh CXEMbI M TaOJIMIIbI, JA€JaTh PUCYHKHU (B OCOOEHHOCTH cpaBHUBas Mopgdo-
JIOTHIO PA3JIMYHBIX TPYIII KUBOTHBIX);

® CONOCTaBJIATH MH(POPMALIMIO U3 PA3HBIX UCTOUYHUKOB (HEMIPEMEHHO yKa3blBas HUCTOY-
HHUK HHPOPMAIMH — y9eOHHK, CTaThi0, MOHOTPa(HIO U T.I1.).

HeoOxonumMo oTmMeTuth, yTo paboTa ¢ JUTEPATypoil HE TOJBKO IMOJIE3HA KaK CPEICTBO
6osiee rIyOOKOTOo M3y4eHHs TUCHMILUIMHBI, HO U SBISETCS HEOTHEMIIEMOW 4acThio Mpodeccuo-
HaJIbHOM J1eATEeIbHOCTH OyAYIIEeTro YUUTesl.

Pexomenoayuu no noozomosxe coobwjenus ¢ MynbmumeOutiHou npeseHmayueti

YcTHOE coolIieHne Jienaercs B X0A€ MPaKTUYECKOro WIH JIEKIIMOHHOTO 3aHATHS, IIPOBO-
JMMOT'0 B MHTEPAaKTUBHON (hopMe — UTO MojApa3zyMeBaeT 0OCYKJIEHHE M3JIaraeéMoro Marepuana
CTYJIEHTaMH Ipynmnbl. TeMbl JUIsi COOOIIEHNH MpeIaratoTcs MpenoiaBaTeieM WM BbIOUpaoTCs
CTYJEHTOM CaMOCTOATEIBHO (B ATOM CIIyyae HYKHO COIJIacoBaTh TeMY ¢ npenojasarenemM). Co-
oOLIeHNEe OJKHO PacKphIBaTh 3asBJICHHYIO T€MY, ObITh JOCTATOYHO KPATKUM, XOPOILIO HILIIO-
CTPUPOBAHHBIM, HAYYHO JIOCTOBEpHBIM. VH(pOpMaIHio HY)KHO U3jaraTh MOCIEA0BATENBLHO U JIO-
TUYHO, CJIENysl 3apaHee COCTABIEHHOMY IUIaHy cooOmieHus. VMcrounuk uHdopmanuu M uilio-
CTparuii 00s3aTeIbHO JOKEH YKa3bIBaThCA.

Pexomenoayuu no noozomosxe k skzameny

Lenp 3K3aMeHa — OLEHHUTh YPOBEHb CPOPMHUPOBAHHOCTH KOMIICTCHLUH CTYIEHTOB B
paMKax MPOMEXYTOYHOTO KOHTpOJIs. TpeOoBaHUS U KPUTEPUU BBICTABICHMS HK3aMEHALIMOHHOM



OLIGHKHU M3JIOKEHBI B 1. 6.2 HacTodAwIeld paboueil mporpaMmel.
Crenyer MOMHUTB, YTO NP OLIEHKE 3HAHUN, YMEHUH U HAaBBIKOB Ha K3aMEHE YYUThIBA-
IOTCS: TEKYIIasi aTTeCTallHsl, IIOCEIAeMOCTh Y4eOHBIX 3aHATHH, y4acTHe B paboTe Ha MpaKTHie-
CKUX 3aHATHSX, BBIIOJHEHUE 3a/aHUIl JUIsl caMOCTOATENIbHOM paboThl. IloaTOMY K ycTaHOBIEH-
HOM Jare cllayd 9K3aMeHa ClelyeT JIMKBUAUPOBATh UMEIoUMecs 3a10keHHOCTH. [loMumo ot-
BETa Ha BOIIPOCHI OmieTa, MpernojaBareib MOXKET JOMOJIHUTEIBHO OIPOCUTH 10 pasjesiaM y4yed-
HOM TUCIUIUINHBL, KAYECTBO MTOATOTOBKH 10 KOTOPHIM BBI3BIBAET Y HEI'O COMHEHHS.

Y4eOHO-MeTOANYECKOE O0ecTeYeHHe CAMOCTOSATeIbHOM Pa0oThl CTYAEHTOB 0 AUCHUIIINHE

KoangectBo
®opMbl/BHABI acos, B
No HaunmeHoBaHue CAMOCTOSITELLHOI COOTBETCTBHH
pa3naena (TemMbl) ¢ yueoHo-
paGOTBI TeMAaTHYE€CKUM
IIAHOM
1. | Breaenue. [Ipen- N3yuenue yueOHOI TUTEpaTyphl, 31€KTPOHHBIX pe- 4
MET, METO/IbI, HC- CypCcOB UH(OPMaIIHH.
topus nutosoruu | IloaroroBka K TeECTUPOBAHUIO, SK3aMEHY.
2. | Knerka kak ae- W3yueHne yueOHOI TUTEpaTypBI, SIEKTPOHHBIX HC- 6
MEHTapHas €IMHU- | TOYHUKOB MH(OPMAIIH.
11a J)KU3HU, IPUH- 3apucoBkH B anbOome (Tpadudeckue padboThl).
sl opranuzanuy | IloaroroBka kK TecTupoBaHHIO, COOECEIOBAHUIO,
KIICTKH DK3aMEHY.
3. | buonornueckue N3yuenue yueOHOH TUTEpaTyphl, SIEKTPOHHBIX UC- 6
MeMOpaHBbI TOYHUKOB WH(OPMAIIHH.
3apHCcoOBKH B alibOOMe.
[TonroroBka K TECTUPOBAHUIO, KOJNIOKBUYMY, K-
3aMeHy.
4. | Ctpykrypa u N3yuenne yueOHOI TUTEpaTyphl, SIEKTPOHHBIX UC- 2
(GyHKIIUY LIUTO- TOYHHKOB HH(OpMALIUH.
miasmel. Knerou- 3apHCcoBKHU B allbOOMe.
HBIE BKITFOUCHUS [TonroroBka K TECTUPOBAHUIO, COOECETOBAHUIO,
HK3aMEHY.
5. | Mem6Gpannsbie op- | M3yueHue yueOHOU IUTEpaTyphl, 3JEKTPOHHBIX UC- 6
TaHOM 1Bl TOYHUKOB WH(pOPMAIHH.
3apuCOBKH B aTbOOMe.
[ToaroToBka K TECTUPOBAHUIO, KOJUIOKBUYMY, IK-
3aMeEHy.
6. | Crpoenue unrep- | M3ydeHue ydeOHON TUTEpATYypPHl, JTEKTPOHHBIX HC- 4
dazHoro sapa, TOYHHKOB HH(OpMALIUH.
XPOMOCOMHBIH an- | 3apHCOBKHU B allbOOMe.
napar KJIeTKU [TonroroBka K TECTUPOBAHUIO, COOECETOBAHUIO,
HK3aMEHY.
7. | Opranouzsl cunte- | M3ydyeHue yueOHOU TUTEPaTYpPhl, SJIEKTPOHHBIX UC- 4
3a OenKoB TOYHUKOB WH(OPMAIIHH.
[TonroroBka K TECTUPOBAHHUIO, KOJNIOKBUYMY, K-
3aMEHY.
8. | ®ubpuIsApHbIE N3ydenue yueOHON AUTEPATYpPbl, SJIEKTPOHHBIX UC- 4
CTPYKTYPBI KJIETKH | TOYHUKOB MH(DOPMAIHH.
3apHuCOBKH B aIbOOMe.
[ToaroToBka K TECTUPOBAHUIO, KOJUIOKBUYMY, IK-
3aMeHy.
9. | Ouepreruka kner- | M3ydeHue y4eOHOMN JTUTEPATYpPBI, JTEKTPOHHBIX HC- 4
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KH TOYHUKOB WH(}OpMaIuu.
Iloaroroska mokiajaa.
IToaroroBka K sK3aMeHYy.

10. | Knerounsiii uxi. | M3ydyenue yueOHOU TUTEPATYpPHI, JTEKTPOHHBIX HC- 2
DOHIOPENPOAYKIHS | TOYHUKOB HH(POPMAIIHH.
[ToaroroBka K TECTUPOBAHUIO, COOECEIOBAHUIO,

DK3aMEHY.
11. | CnocoOsbl nenenust | M3yuenue yueOHOM JIUTEPATYPHI, SJCKTPOHHBIX HC- 6
KJICTOK TOYHUKOB WH(OPMAIIHH.

3apuCcOBKH B aIbOOME.
[ToAroToBKa K TECTHPOBAHHIO, KOJUIOKBHYMY, K-

3aMeHy.
12. | Crapenue u cmepth | 3yuenue yueOHOM IUTEpaTyphl, SJEKTPOHHBIX HC- 4
KIIETOK TOYHUKOB WH(OPMAIINH.

[ToaroroBka noknaza.
IToaroroBka K sK3aMeHYy.

UTOoro 52

S HPAKTUKYM IO JMCIUIIVIMHE

Tema 1. Begenue. [Ipenmer, MeTo1bl, UCTOPHUS LIUTOJIOTHU
3AHSATHE 1

Tema: «YcTpolCTBO MUKPOCKONA. 3HAKOMCTBO C TEXHUKOM MUKPOCKOITMPOBAHUS»

Henn 3anaTusa: 1. O3HAKOMUTBCA C YCTPOMCTBOM CBETOBOIO MHMKPOCKOIA, BBIICHUTH
HOPUHIUIB PYHKIIMOHUPOBAHMSI CBETOBOTO U 3JIEKTPOHHOI'O MUKPOCKOIIOB;

2. OcBOUTH TEXHUKY MUKPOCKOIIMPOBAHUS LIUTOJIOTMUECKHUX IIPErapaToB.

Xoa padoTsl

1. O3HakomMuTBCs IO pakTUKYMYy (AHApec, c. 27-33) ¢ yCTpOoICTBOM U OCHOBHBIMU ITpa-
BUJIaMHU T10JIb30BaHUS CBETOBBIM MUKPOCKOIIOM.

Haiitn yactu Mukpockormna:

MeXaHMYeCKYI0 — MO/ICTaBKy (OalIMak WM MOAOIIBY), TyOycoaepxareib (IITaTHB, KO-
JIOHKY ILITaTUBA), TyOyC, IPEIMETHBIN CTOJHUK, PEBOJIbBEPHYIO CUCTEMY C THE3JIaMU ISl 00bEK-
THUBOB, MaKpO- 1 MUKPOMETPUYECKUE BUHTHI, BAHT KOHJEHCODA;

ONTHYECKYI0 — OKYJISIP U OObEKTHUBBI;

OCBETHTeJIbHOE YCTPOHCTBO — 3€pKaJlo, KOHIEHCOP, AuadparMy KOHAEHCOpa.

Onpenenutb cyMMapHOE YBEIMYEHHUE, 1aBaéMoe OOBEKTUBAMU U OKYJSpOM Jaboparop-
HOT'O CBETOBOI'O MUKPOCKOIIA.

2. U3yunTh npuHIMN (PyHKIMOHUPOBAHUS AIEKTPOHHOrO MHKpockomna (Anapec, c. 33-
35).

3. OBJy1aIeTh TEXHUKOW MUKPOCKOIIMPOBAHUS IUTOJIOTMYECKOTO IIpenapara:

1) ycTaHOBUTH MUKPOCKOI Ha CTOJIE B YZIOOHOM JJIs1 paObOTHI MOJI0KEHUY;

2) MOBEPHYB PEBOJIBBEP [0 LIEIYKA, YCTAHOBUTH MO TYOYCOM OOBEKTUB &X;

3) ¢ moMoIIbI0 BOTHYTOI'O 3€pKajia U KOHJIEHCOPa JOOUThCS PAaBHOMEPHOT'O OCBELICHUS
T0JIs1 3pEHMUS;

4) ycTaHOBUTH Mpenapar Ha MPeIMETHOM CTOJIMKE TTOKPOBHBIM CTEKJIOM BBEPX;

5) paccMoTpeTh IpenapaT Ha MajoM yBenuueHuH. HacTpoliky mpou3BOIUTE MaKpoOMeT-
PHUYECKUM BHHTOM. UEeTKOCTh M300paXeHUsl JOCTUraeTcs, Korjaa GpoHTaIbHas JTMH3a 00bEKTHBA
HAXOJUTCSI MPUMEPHO B 1 CM OT MOBEPXHOCTH Mpernapara. Y CTaHOBUTH B LEHTP MOJS 3pEHUs
Y4YaCTOK, KOTOPBI HY)KHO PacCMOTPETh MPH OOJIBIIOM YBEIWYEHHUHU. 3aKaTh Mpernapar KieMma-
Mu. [IpoBepHUTH HACTPONKY PE3KOCTH.

6) paccMOTpeTh Ipemnapar Ha OOJIBIIOM yBeIHueHHH. [l 3TOro, He MEHssl HaCTPOMKH,
IIOBEPHYTh PEBOJIbBEP U yCcTaHOBUTH 40x 00bekTUB. TOHKYIO HACTPOWKY MPOU3BOAUTH MHUKPO-
METPUYECKUM BHUHTOM, TTOBOpauuBas ero He Oosee yem Ha 0,5 obopora B 06e cTopoHsl. Ecimu
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IPU 3TOM HE JOCTHTaeTCs YeTKOCTh M300pakeHUs, CIEeAYyeT, M cOOKY, MaKpOMETPHUECKUM
BUHTOM OIlyCTUTh TYOyC MOYTH 10 COIPHUKOCHOBEHMs JIMH3bl C IOKPOBHBIM cTekioM. [locne
3TOro, I B OKYJSp, IOJHUMATh TYOYyC, OUYEHb MEIJIEHHO Bpallas MaKpOMETPUUECKUN BUHT

Ha ce0sl.

PaccmotpeTs npenapat, nepemenias €ro B 10Ji€ 3peHHsI C IOMOIbI0 BUHTOB IIPEIMETHO-
ro CTOJIMKA. J{JIs1 TOCTHXKEHUS pe3KOCTH paboTaTh MUKPOBHUHTOM.
7) IlepeBecT MHUKpPOCKON Ha Majoe yBEJIMYEHHE M yOpaThb Ipemapar ¢ MpeaIMeTHOTO

CTOJINKA.

8) Ilo okoHUYaHUM PabOTHI MPUBECTH MUKPOCKOI B HEpabodee MOJOKEHHE: OTOJABUHYTH
00BEKTHUBBI B CTOPOHY OT TyOyca, OIyCTUTh TyOyC BHHU3.
KonTpoJbHbIe Bonpockl

1. Ha3oBuTE OCHOBHBIE YaCTH CBETOBOI'O MHUKPOCKOIIA U UX Ha3HAYCHHUE.

2. Yro Takoe paspelnaronias CIIOCOOHOCTb MUKPOCKOIA, OT 4ero OHa 3aBHcUT? Yemy
paBHa pa3peliaroiias CiocOOHOCTb CBETOBOI'O U 3JIEKTPOHHOI'O MUKpOCKoIa?

3. Kaxum oOpa3om noyudaercst u300pakeHne Mpy IEKTPOHHOM MUKPOCKOIIUPOBAHUU?

Jlureparypa

HoBukoB A. 1., Cesarenko E. C. PykoBoacTBO K 1a00paTOpHBIM 3aHSITHUSIM 10 THCTOJIO-
U ¢ ocHOBaMHM 3MOpuosioruu. — M.: IIpocsemenne, 1984.
[Ipaktukym o uuronorun / o pex. 0. C. Yennosa. — M.: Uzn-Bo MI'Y, 1988.

Tema 2. KiteTka xax QJICMCHTapHas €AUHULA ) XU3HU, IIPUHIUIIBI OpraHUu3alun KJICTKU

3AHSATHE 2

Tema: «KieTku 1 HEKJIETOUHBIE CTPYKTYPbI»

Hesm 3ansaTHsA: 1. PaccMoTpeTs Ha MUKpoIIpenaparax KIeTKH pa3InyHoi (GopMbl, O3HA-
KOMHTBCSI C OCOOCHHOCTSIMHU MIX CTPOCHUS B CBSI3H C BBIIOTHAEMBIMH (DYHKITUSMH.

2. Hayuutbcs pacno3HaBaTh B COCTaBE€ TKAHEW KIJIETKM U HEKJIETOYHBIE CTPYKTYpPBI: OA-
HOPOJIHOE MEKKJIETOYHOE BELIECTBO, BOJIOKHA, CUMILJIACTHI.
Bonpocs! 1J1s1 caMONIOAT0TOBKH

1. [ToHsTHE O KJIETKE KaK CTPYKTYPHOU U (PyHKIIMOHAILHOM €TMHUIIE )KUBOTO.

2. O06mias opraHu3aius KJIeTKH.

3. PaznooGpaszue ¢opm, pazmepoB U GyHKIHMN KJIeTOK. OTIHYUS PACTUTEIBHBIX U KH-
BOTHBIX KJIETOK.

4. XumMu4eckuil cocTaB JKUBBIX KJIETOK. DYHKIIMNU OCHOBHBIX KJIACCOB OPTaHUYECKUX CO-
elMHeHH (0eIKOoB, JIUIUAOB, YTIEBOOB, HYKJICMHOBBIX KUCIIOT) B KJIETKaX.

5. Buasl HEKJIETOUHBIX CTPYKTYpP B COCTaBE TKaHEH.
X0 caMOCTOATEJIBLHOM padoThI

3ana- O0bexT IIporpamma neiicTBuit Bo3MoskHBIE OpHEHTHPBI
HHe
2 3 4 o)

.|3yunte B|lIpenapar: |PaccMorpers mnpum Masom U |lluTomnasmMa KIETOK OKpalleHa B
npernapare | OKpyrJjbie 0O0JIBIIOM YBEIMUYEHUU KIIETKH | KPACHO-OPAHKEBBIM I[BET, MaJI0YKO-
bopmy KJIETKH OKpyrioil  (oBaJbHOH) (OPMBL. | BUIHBIE A1pa — B (PHOJIETOBO-CUHUI
KIeTok " | (9puTpor- |3apucoBath 2-3 kietkw, otme- |(Emucees, puc. 27; Hosuko, Cas-
aaep Thl — KJIETKHU | TUTh: 1 — uTomiasMmy, 2 — aapo. |TeHko, c. 107, puc. 69).

KpOBU  JIsI-
TYIIKHN)

.| To xe [Ipenapar: 1. Haiitn Ha Manom ysenndeHunu | Koco mnm nonepedyHo cpe3aHHbIE Ka-
[IpU3MaTH4e- | IOYEUHbIE KaHAJIbLIbI; HaJIbIbI BBITSIAT KaK OBaJIbHbIC HIIH
ckue KieTku |2. Halitu mpu OonbIIOM yBeNH- | Kpyriible oTBepcTus. lluTomasma
(oiMTenuii | YEHUU NMPU3MATUYECKHUE KJIETKH B | KJIIETOK OKpallleHa B pPO30BBIN IIBET,
TMOYEYHBIX CTEHKE KaHaJbIla. 3apuCcOBaTh | sypa — B ¢uosieToBblil (Enucees, puc.
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KaHaJbIICB Heckosibko kietok. Odopmuts | 14; Houkos, Cesitenko, c. 11, 87,
KpOJIMKa) PUCYHOK, KaK IPEbLIYIIHI. puc. 55).
3.| To xe [Ipenapar: Haittu npu masiom yBenuueHud | [Iydku po30BBIX KJIETOK HUIYT B pas-
BEpETEHO- My4OK BEPETEHOBUIHBIX KJIETOK; | HBIX HAIpPaBICHHUAX, 0Opa3ysl CETb.
BUJTHBIC npu OONBIIOM YBeIHM4eHUU — OT- | [lamoukoBuaHBIE (QHOJETOBBIE sjpa
KJIETKH JICNIbHBIE KIIETKU. 3apucoBaTh 2-3 | pacloNIO’KEHBI B IIEHTpe KiIeToK. Ko-
(rnankas kieTkd. OPOpMHUTH PUCYHOK, KaK | CO WJIM IOMEPEYHO Cpe3aHHbIe KIIET-
MBIIICUHAS | IPEABIIYIIUH. KM BBITJIIAT OKPYTJIBIMUA WJIH OBaJlb-
TKaHBb) veivu (Emucee, puc. 59; HoBukos,
CasiTeHko, c. 142, puc. 92).
4. To xe [Ipemapat: |Paccmorpers mnpu MajgoM u | KopuuHeBble KIETKH C CHUIIBHO BET-
oTpocTyaThie | OOJNBIIOM YBETUYCHUH KPYITHBIC | BAIUMUCS OTPOCTKAMM, sipa CBET-
KJIETKH OoTpocTyaThle KJIETKH. 3apuco- | J0-KOpUYHEBbIe, BUAHBI HE BO BCEX
(xpomaro- BaTh OJHY KJIETKY, OTMETUTH sJI- | kieTkax (Emucees, puc. 8; HoBukos,
Gbopbl  KOXHU | po, IUTOIUIA3My, OTPOCTKHU KIeT- | CBATEHKO, c. 26, puc. 14).
rojoBacTu- |KHu.
Ka)
5.|Onpene- |lIlpenapar: |Haiitu npu Mmanom yBenuueHuu |B nentpe cpesa rpynmamu no 2-4
JUTh B | MEXKKIIETOU- |YyYaCTOK MEXAYy TpYIIaMu Kie- |JexaT Oesble XpALIeBbIe KIETKH C
npenapare |Hoe  Bellle- | TOK. PaccMOTpeTh Ipu OOJBIIOM | TEMHBIMHU siipaMu. MeXKIeTOYHOe
HEKJIETOY- |CTBO THAJlU- | YBEJIMUYEHUU MEXKKJIETOYHOE Be- |BEIIECTBO OKpPAIIEHO B PO30BBIN
HBIE HOBOI'O Xpsi- | IIECTBO PO30BOTO I[BETA. 3apuUCO- | IBET, 0o0Jieeé HMHTEHCUBHBIM BOJIN3U
CTPYKTYpHI | 1112 BaTh Y4YacTOK IpemapaTa, oTMme- |kietok (Emucees, puc. 48; HoBukos,
TUTh KJIETKH, MEXKJIETOUHOE Be- | CBIATEHKO, C. 122, puc. §80).
IECTBO.
6.| To xe [Ipenapar: Paccmotpers mpu  Manom DnacTUYEeCKUEe BOJOKHA TOHKHUE,
BOJIOKHA YBEJIMYEHUHN CETh 3JACTUYECKHUX | OKPAILLEHbl YEpPHBIM, MpsIMbIE, Mepe-
PBIXJION  CO- [ BOJIOKOH PBIXJIOM COEOUHUTENb- |CEKaloT II0JI€ 3pEHUs B  Pa3HBIX
eIMHUTENh- |HOW TKaHu. HaliTu xonjareHoBbIe | HampaBleHUsX, oOpaszys ceTh. Koi-
HOM TKkaHM | BoJIOKHA. [Ipu OONBIIOM YBEJH- | JareHOBBIE BOJIOKHA TOJICTBHIE, W3BH-
YeHUH HAWTHU KIETKU COEIUHU- |TUCThIC, CBETJIbIE, PACIOJIOKEHBI 00-
TenpHOM TKaHu (¢GubpobmacTel), |jiee peako, He BeTBATCS. KieTtku
BHUMATEIBHO PACCMOTPETh BO- | OKPAILIEHBI B CEPBIM LIBET, OUEpPTaHUS
JIOKHA. KJIETOK IJIOXO Pa3IMYKUMBbI, XOPOILIO
BHUJIHBI $]Ipa, OKpalleHHBIE B CEpO-
¢uoneroBeiii 1BeT (Emucees, puc.
34; HoBuxkoB, Csarenko, c. 38, 111,
puc. 73a).
7.| To xe [Ipenapar: [Ipy wmanoMm  yBeaM4YEHUH [IpoonbsHO, MONEPEYHO WIH KO-
CUMILJIACT — |HAWTU MPOJOJIBHO CpPE3aHHBIC | CO CPE3AHHbIEC MYYKH MBIIIEUYHBIX BO-
MOTIEPEYHO- | MbILIEUHble BOJOKHA. [Ipu 00Jb- | JOKOH 3aHMMAIOT OOJBIIYIO YacTh
MoJiocaThle  |IIOM YBEIMYEHUH pPaCCMOTPETH |npemnapaTta. [IpononbHO cpe3aHHbIe
MBIILIEYHbIE | OTJEIBHOE MBIIIEYHOE BOJIOKHO | BOJIOKHA BBIMVIAJAT JICHTaMU pa3HOM
BOJIOKHA (cuMIIacT), HAMTH MHOTOYHC- | [UIMHBI. B Qollee CBETIBIX BOJIOKHAX
(cpe3 s3bIKa) |JIeHHBIE fA1pa. 3apucoBaTh Yda- | BUJHA IMOINEpeyHass HCUYEPUYEHHOCTD,
CTOK BOJIOKHA, OTMETHUTb Spa. no nepudepun BOJOKHA — MHOTO-
YUCJICHHBIC TEMHBIC BBITSIHYTHIE s/Ipa
(Enucees, puc. 60; HoBukos, Cas-
TEHKO, ¢. 39, puc. 21).

KoHnTpoJsbHbIe BOpochI
1. Kakyo ¢opmy Moryt mmeTh kieTku? CBsizaHa n ¢opMa KJIETKU C BBIMOJTHIEMON
¢dynkuueit? [IpuBenure npuMepsl.
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2. Kakue MeKXKIIETOUHBIE CTPYKTYpPbI BCTPEYAIOTCS] B COCTaBE TKAHEH?

3. Uto Takoe cummiact? [IpuBeauTe npumMepsl.

4. Yro takoe cuHuuTHii? [IpuBeauTe npumepsl.

Jlureparypa

Anmazos U.B., Cytynos JI.C. ATiac mo rucToJIOTHH U SMOPHOIOTHU: YueOHOe ocooue.
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Emucees B. I'., Adpanacse 10. U., KotoBckuii E. ®. Atnac MUKpOCKOTTIMYECKOTO CTPOE-
HUSI KJIETOK, TKaHel u opraHoB. — M.: Menununa, 1970.

HosukoB A. U., Cesatenko E. C. PykoBoACTBO K 1a00OpaTOpHBIM 3aHSATHIM IO THCTOJIO-
rUuu ¢ ocHOBaMu 3MOpuosioruu. — M.: [Ipocsemenne, 1984.

[Tpaktukym no uuronoruu / o pex. FO. C. Yennosa. — M.: Uzn-so MI'Y, 1988.

CamyceB P.II. ATnac mo HUTONOTHHU, TUCTOJIOTHH U dMOpuoioruu. — M.: Onukc: Mup n
O6pazoBanue, 2006.

3AHSATHUE 3

Tema: «O0mas MophoJIOTHS KICTKH. XUMUYECKHI COCTAB KIICTKH

Henu 3anusaTus: [IpeacraButh 0611y10 MOp(}OIOTHIO )KUBOTHOHM KIeTKU. HayuuThes pac-
[I03HABaTh B KJIETKaX AP0 U LIUTOILIA3MYy.

Bonpochl 1J151 caMONIOATO0TOBKH

1. IlonsATHE O KJIETKE KaK CTPYKTYPHOU U (PYHKIMOHATHHON €MHHIIE )KUBOTO.

2. O0mas opranu3aius KJIeTKH.

3. Pa3znooOpa3ue (opm, pasmMepoB U QYHKIHMH KIeTOK. OTIMYUS PACTHTEIBHBIX U JKU-
BOTHBIX KJIETOK. OTJIMYMS KJIETOK SYKapuOT U MPOKAPHUOT.

4. X¥IMUUYECKHI COCTaB JKUBBIX KJIETOK. DYHKIIMA OCHOBHBIX KJIACCOB OPTaHUYECKHUX CO-
eauHeHui (0eTKOB, IMMUAOB, YIIIEBOJOB, HYKJICHMHOBBIX KHCIIOT) B KJIETKaX.

X0 caMOCTOATEJIHLHOM padoThI

3aganue O0bexT IIporpamma neiicTBuit Bo3MoKHbIE OPHEHTHPbI
2 3 4 5
Paccmotpets | [Ipenapar: kier- | Haiftu Ha manoM u 0osbiiom | OTHOCUTENBHO KpPYITHBIE MHOTO-
C TIOMOIIBIO | KM TIEUEHU aKCO- | yBEIMYEHUH reMaTolUThl | YTOJbHBIE  KIETKM  IE€YEHH
CBETOBOI'O JOTIA (KJIeTKHU TedYeHn). 3apucoBaTh | OKpalleHbl B 0JIeHO-PO30BBIii
MHUKpOCKOIIa HECKOJIBKO KJIETOK, OTMETHUTB | IBET, Aapa ¢uonerossle (Ennce-
TUIIYHBIE AP0, SIAPBIIIKH, LMUTOIUIA3- | €B, puc. 3; HoBukos, CBsTeHKO,
KIIETKHU KH- My, TpPaHUIbl MEXy KIIETKa- |c. 8, puc. 2).
BOTHBIX MH.
N3yunth DneKTpoHHas Haiitu wa  ¢ororpaduu: | CMm. obo3HaueHus: Ha ¢oTorpa-
TOHKOE CTPO- | MUKpO(OTOrpa- |IMaasMaleMMy, LUTOIIIa3My, | GHUH.
enue kietku | ¢us (Puc. 1) A0po, SAepHYI0 000JIOUKY,
I10 JJIEKTPOH- Mopel B sIJIEPHOM 000JI0UKE,
HOW MHKpO- MUTOXOHJIPHUH, 3HAOIIIa3Ma-
dororpadun TUYECKYIO CEThb, KOMILIEKC
Tonpmxu.
BBINOTHUTE CAMOCTOATENBHYIO Pab0Ty «XHMUYECKUHA COCTAB KIETKN

CamocrositenpHas paboTa « XUMUYECKHAN COCTaB KIETKH

Padora B MaJbIX rpynmax.
Samanue 1.

1) [aiiTe Ha3BaHUE Ki1acca COCTUHEHUI.
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2) TlpuBennTe MpUMEpPHI TAKUX COSAUHEHNH, COMEPIKAIMXCS B KIETKaX (He MeHee 5)

3) Omumrre GHOIOTHYECKYIO POJIb STUX COSTUHEHHIA
4) Kak Ha3bIBAacTCS MPOIIECC CHHTE3a 3TUX COCTMHEHUIN U3 HEOPTaHMIECKUX KOMITOHEHTOB B

PACTUTCIIBHBIX kneTkax? B kakux opranouziax oH OCYHICCTBJ'IHCTCH?

3ananue 2.
1) [laiiTe Ha3BaHUE KiIacca COCTMHCHHM.

AMWUNONEKTHH nuKkorexd

2) Yro sABJISETCS MOHOMEPOM B 3THX COCAUHEHUSX?

3) IlpuBeauTe MpUMEpPhI TAKUX COSANHEHHIA, COICPIKAIUXCS B KIIETKax (He MeHee 3)
4) Onuiute GUONOTHYECKYIO POJIb THX COCAUHCHUIA.

5) T'ze B KJI€TKaX CHHTE3UPYIOTCSI ATH COCTMHCHMUS?

3amanue 3.
1) JlaiiTe Ha3BaHMeE KJIacca COEAMHEHMIA.

<,

W

6
2) HaszoBute crienyromiue coeauteHus. ECTh i cpein HUX 300pakeHHbIE BhIIIE?

H H H H H H H H H H
I I 1 ] I B3 A ey N 1 | I. 4 1
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H H HH HHHHHMHMHMHMHHMHMHH
O HH HHHHH H H HHHHH
A e 1 W RS TR R | ok &, Gk B 3
H=-0—C—C~C~C—C—C—C—~C—C=(=C—C—C—C—C—C—C—C—H
WU Al | SR TN | [ Y T [ [ ] (e |(
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O H
e
H—O—C—(IZ-H
H

3) Omnummre GHOJIOTHYECKYIO POIIb ATUX COSTUHEHHI
4) Kak Ha3bIBaeTCs CIIEAYIOIIAs Peakiys U COeIUHEHHE, 00pa3yrolieecs B ee pe3yibrare?



CH,—0—C—R

(|JH2—OH ‘ 0]
+
CH —OH + 3RCOOH——"— 4+ 3H,0 + CH—0—C—R .
kapboHOBAA I
CH2 - OH KHCJIOTa ‘ 0
TIIHOEepHH
e CH,—0—C—R
0}
CJIOZKHBIN 3(hup
3ananue 4
1) [laiiTe Ha3BaHUE KiIacca COCTMHCHUM.
- CH,—N(CHy)5
apo- &y XOmnuH
dunbHas | 2 =
ronoska  § =
0=p=0 coccpar
? - =
'T"Hz-QH—CHz :| rMULEpUH
4 I i
¢=0 c=0 Tl
1 I
1

CHz ?Hz mapo-
CH, CH, €= hoBHble | KVPHbI®
! KMUCnoThl
CH, (|3H2 XBOCTbI
(e CH,
CH, CH ABONHas
] ‘(‘;H‘ CBS3b
i
(|IHz c\H2
CHz  CH,

(e GHe
CHs  CHj

2) Onuiute GHOJIOTHYECKYIO POJIb ITUX COCANHEHHI
3) I'me B KIIETKE CUHTE3UPYIOTCS ATH COSTUHCHUS?

3amanue 5
1) [aiiTe Ha3BaHUE Ki1acca COCTUHCHUI.
KapGokcuneHas
rpynna H
'nuﬁudmyﬁna '
H
H
H

Rl 9 |

Pagmkan

2) Onuurte GHOJOTHYECKYIO POJIb ITUX COCAUHEHHI
3) I'e B KIIeTKE CUHTE3UPYIOTCS ATH COSIMHEHUS?

3amanue 6
1) JlaiiTe Ha3BaHMeE KJ1acca COEAMHEHMIA.
MuornoouH

2) JlaiiTe MOSICHEHHS K PUCYHKY HIIKE.



16

R s e Ny
MepBHYHaR CTPYKTYPa BropuyHan cTpyKTypa
TpeTHYHaA CTPyKTYpa YeTBepTHUHAA CTRYKTYPA

3) Omumrre GHOIOTHYECKYIO POJIb STUX COSTUHEHHIA
4) T'1e B KJIETKE CHHTE3UPYIOTCS 3TH COCTUHCHNU?

3ananue 7
1) [laiiTe Ha3BaHUE Ki1acca COCTMHCHU.
|| OCHOBaHue
/4\
5 NH
OptodcocdopHas I | 3
Kkucnora OH 6 2
=W NS
, WO
O—P—0O—%"
| O~
4* 1* N-rnukosnaHas
OH » 4 cBs3b
3 m—2*
HO OH pubosa

2) Kakue BHIbI aQ30THCTBIX OCHOBAaHMII BCTPEYAIOTCS B COCTABE ITUX COCANHEHUIT?
3) Kakwue BH/IbI caXxapoB BCTPEYAIOTCS B COCTABE ITUX COCTHHCHUIN?
4) Omnuiute OUONOTHYECKYIO POJIb ATHX COCANHCHUIA.

3ananue 8
1) JlaiiTe Ha3BaHMeE KJIacca COEAMHEHMIA.

2) Omumrte GHOJIOTHYECKYO POJIb ATHX COSANHECHUI.
3) I'zme B KJIeTKE CHHTE3UPYIOTCS 3TH COCAMHEHUS?

4) Yem ommmuarorcs o cocrasy PHK u THK?

5) Kakwue Buast PHK BcTpedaroTes B kiieTkax?

Tema 3. buonoruueckre MeMOpaHbl
3AHSATHE 4
Tema: «CtpykTypa 1 GyHKINH TTIA3MATIEMMBbI»
Hesm 3ansaTus: 1. U3yuuTh MosieKyIsipHOE CTPOEHHE KJIETOYHBIX MEMOpaH.
2. Hayuutbcs paznuuath MEMOpaHHBIE CTPYKTYPBI Ha MIOBEPXHOCTH KJIETOK — MUKPOBOP-
CHHKH, TUIa3MOJECMBI, I€CMOCOMBI.
Bonpocsl 1J1s1 caMONIOATOTOBKH
1. CtpykTypa U QyHKIMH IJIa3MAIEMMBI.
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2. IIpon3BoiHBIE TUIA3MAJIEMMBbl: MUKPOBOPCUHKH, MUEIHMHOBAs 000J04YKa HEPBHBIX BO-

JIOKOH.

3. MeXKneToYyHbIe KOHTAKTEL.

Xo1 caMOCTOSITEJIbHOH Pad0ThI

kietkamu  (Puc.
5).

3ananue O0BeKT IIporpamma jaeicTBuii Bo3MoxkHbIE OpHEHTHPBI
2 3 4 S)

Paccmotperts | Ilpenapar: Haiitu Ha manoM u 6osbiioM | OTHOCUTENIBHO KpPYIIHBIE MHO-

C TIOMOLIBIO | KIETKH [I€YEHH | YBEIUUEHUU reMaToOLUThl | TOYTOJIbHBIE  KJIETKH  IE€YEHU

CBETOBOI'O aKCOJIOTJIA (kIeTKM TmeuyeHu). 3apuco- | OKpalleHbl B OJIeIHO-PO30BBIN

MHUKpOCKOIIa BaTh HECKOJBKO KJIETOK, OT- | LBET, siipa ¢uonerosbie (Emm-

TUMIUYHBIC METHUTh SIAPO, SAPBIIIKH, LHU- | ceeB, puc. 3; HoBukos, CBsiTeH-

KJIETKH  KHU- TOIUIa3My, TPaHHULBI MEXAYy | KO, C. 8, puc. 2).

BOTHBIX KJIETKaMHU.

N3yuuth DJIeKTpOHHAas Haiitu wa  ¢dortorpaduu: | CMm. oOo3HaueHus Ha QoTorpa-

TOHKOE CTpPO- | MUKpOoOTOrpa- | Iaa3MaieMMy, LUTOILIA3MY, | (puu.

enne kietku | ¢pus (Puc. 1) AIpO, SANEPHYI0 O0OJOUKY,

1o JIEK- HOpBl B SIJIEPHOM 000JIOUKeE,

TPOHHOM MUTOXOHJIPHH, SHIOIIa3Ma-

MUKpOGOTO- TUYECKYI0 CE€Th, KOMILIEKC

rpadun I'onp k.

N3yunts Cxemsl (Puc. 2) | U3yunts o0beMHYyr0 cxemy | CM. HOANUCHU K CXEMaM.

CTpOCHHE CTpOCHUS 1a3MaJIeMMBI

rJIa3ManeM- (Puc. 2 6). 3apucoBath 110C-

MBI KOCTHYIO CXEMYy CTpPOCHHS

riazmaneMmsl (Puc. 2 a).

Paccmotpets | DnekTpoHHas Haiitn mMukpoBopcuHKH Ha | MUKPOBOPCHMHKH — TOHKHE BBI-

MeMOpaHHbIe | MUKpO(OTOrpa- | alUKaJbHOW  MOBEPXHOCTH | POCTHl  LIUTOIUIA3MbI, OJIEThIE

CTPYKTYPBI ¢us:  Mukpo- | kneTku. 3apucoBaTh KIETKY C | IJIa3MalIeMMOH.

KJIETOYHOU BOPCUHKHU Ha | MUKPOBOpCUHKamMHu.  Bsrsc-

MOBEPXHOCTHU | MOBEPXHOCTU HUTHh (DYHKIIMM MHUKPOBOPCH-

KJIETKHA KHILEeY- | HOK.
HOTO DIUTENNA
(Puc. 3).

To xe OneKTpoHHAas Haiitu Ha puc. 4: nutomnas- | JlecMocoMbl BUJIHBI KaK TEMHbBIE
MUKpOQOTOrpa- | My M IUIa3MaJe€MMbl KOHTAaK- | yTOJIIIEHUS Ha TpaHUIE [BYX
¢us:  JlecMoco- | TUPYIOIIMX KJIETOK, JIeCMO- | IiazManeMM. OT JecMocoM B
Ma Ha TpaHULE | COMBl,  MHUKPO(HUIAMEHTHI. | TOJIIY LUTOIUIa3Mbl TSAHYTCS
MeMOpaH JByX | 3apucoBaTh  KOHTaKTHPYIO- | TOHKHE HUTH — MUKPOQHIaMEH-
COCETHUX KJie- | [ue KIETKH, OTMETHUTH Jie- | ThI.

TOK TPU3MATH- | CMOCOMBI, MHKpO(HUIaMeH-
YECKOr0 JIUTE- | THI.
nus (Puc. 4).

To xe DIIeKTpOHHAas Haiitn Ha puc. 5: xierku, ux | Ha puc. 5a nnasmonecmsl, cpe-
MHUKpooOTOrpa- | siipa, KIETOYHBIE CTEHKH, | 3aHHBIE MPOJOJIbHO, BUIHBI KaK
busa:  Ilmazmo- | TuTasmoaecMbl.  3apHCOBATh | IUTOIIA3MATUUECKHE MOCTHKH
JECMBbl  MEXIY | KOHTAKTHPYIOIIUE  KIIETKH, | MeXAY IBYMsI PacTUTEIbHBIMU
JIBYMsI  pacTH- | OTMETHUThH IJIA3MOJECMBI. kinetkamu. Ha puc. 56 (mome-
TeTbHBIMU pEUHBIl cpe3 uepe3 IUIa3Mo-

JIECMbI) OHU BHUJIHBI KaK CKOILJIe-
HUS TEMHBIX TOYEK.

KoHTposabHbIe BOIpoChl

1. Yro Takoe KUIAKOCTHO-MO3aMYHAs MOJENb CTPOEHUs KiIeTouHoi MeMmOpanbl? [Touemy
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OHa TaK Ha3bIBAETCS?
2. YeMm otnuyaercs mia3mManeMMa OT BHYTPUKIETOUHBIX MeMOpaH?
3. IloueMy BHemIHSS U BHYTPSHHSSI CTOPOHBI IJIa3MaJIeMMbl OTJIMYAIOTCS 110 CTPOSHUIO?
Kaxkoe 3Hauenue 3To umeer it KJIeTKUu?
4. TloueMy MHUKpPOBOPCHHKH HAaXOJATCS Ha CBOOOTHOW MOBEpXHOCTH KieTku? C Kakoi
GbyHKIIMEH KIETOK CBA3aHO HAJIMYME MUKPOBOPCHUHOK?
5. Kakue eme cTpyKTypbsl MEMOpPaHHOM MTOBEPXHOCTH BaM U3BECTHHI?
6. Kakue cymiecTByoT BUIbl MEKKIETOYHBIX COSAMHEHUN?
Jlureparypa
Emucees B. I'., AdanaceeB 1O. U., KotoBckuii E. @. ATiac MUKpPOCKOITUYECKOTO CTPOCHUS
KJIETOK, TKaHEeW u opranoB. — M.: Menuuuna, 1970.
Hosukor A. U., Csarenko E. C. PykoBoacTBO K J1a0OpaTOpPHBIM 3aHITHSAM IO THCTOJIOTHN
¢ ocHoBamu 3MOpuosioruu. — M.: [Ipocsemienue, 1984.
Bepemaruna, B.A. OcHoBbl o01m1eit utosioruu / B. A. Bepemaruna. — 3-e u3a., crep. — M.:
Axanemust, 2009.
Jlenuenko, E. M. Iluromnorus, rucronorus u smopuoiorus / E. M. Jlenuenko. — 2-e u3.,
ucnp. u gon. — Mocksa: M3narensctBo FOpaiit, 2022.

3AHSATHUE 5
KosutokBuym no reme «Ctpoenue 1 GyHKIMH OHOJIOTMYECKUX MeMOpan»
Bonpocs! 1151 00cyxneHust
Membpanusbie munubl: Gpochonunuasl U ctepounabl. CBOMCTBA TUMUAHOTO OUCIOA.
MemOpaHHbIE OETIKH, UX PACIIOIOKEHUE B MeMOpaHe U (GyHKIINH.
Pacnionosxenue u pyHKIMH YTIEBOIOB B COCTaBE MEMOpaH.
OTinuus B CTPYKType U QYHKIHSIX TIa3MaJIEMMBI M BHYTPHKJIETOYHBIX MEMOPaH.
MexaHu3Mbl TpaHCIOPTa BEIIECTB Yepe3 IUIa3MajeMMy: MACCUBHBIA M aKTHBHBIN
MOJIEKYJISIPHBIM TPaHCTIOPT, SHAO- U 3K301IUTO3.
6. Posb MmemOpaH B penenuuu. MeMOpaHHbII TOTEHIUAI.
7. Ilpou3BoaHBIC IIa3MalIeMMbl: MUKPOBOPCUHKH, TOPU30HTAJIbHBIE CKIAIKUA B KIIET-
Kax CeTYaTKH TJla3a, MUEIIMHOBAs 000JI0UKa HEPBHBIX BOJIOKOH.
8. Pa3HOBWIHOCTH MEKKIIETOYHBIX COCIMHCHHIA.
9. Xwumuueckuid COCTaB M CTPOCHHE KIETOUYHOM CTEHKU MPEACTaBUTENEH pa3HbIX
ApPCTB PUPOJIBI.
10. Ctpoenue u QyHKIIUU TTUKOKATHKCA )KUBOTHBIX KJIETOK.
Jlureparypa
Bepemaruna, B.A. OcHoBbl o61meli utonoruu / B. A. Bepemaruna. — 3-e u3f., crep. —
M.: Akagemust, 2009.
Jlenuenko, E. M. Iuronorus, rucronorus u smopuonorus / E. M. Jlenuenko. — 2-¢ u3 .,
uctp. u fon. — Mocksa: M3narensctBo OpaiT, 2022.
Yennos, F0.C. Beenenue B kinetounyo ouomnoruto / FO.C. YennoB — M.: AkaieMKHHTa,
2005.

AR

Tema 4. CTpykTypa 1 pyHKUMH HUTONJIA3Mbl. KileTouHbIE BKIIOYEHUS
3AHSATHE 6
Tema: «[{uT030J1b ¥ KICTOYHBIC BKIFOUYSHHS)
Hesm 3ansaTus: 1. U3yuuts coctaB U PyHKIUH HUTO30IIs (THAIOIIIA3MBI).
2. C moMouIpl0 CBETOBOTO MHUKPOCKOIA MIACHTU(PUIIMPOBATh PAa3IUYHbIE BUJIbI BKIIIOYE-
HUH B IUTOIUIa3ME KJIETOK. [IpencTaBiaTh nx 3HaueHUE B KIIETKE.

Bomnpocsl 111 CaMONIOATOTOBKH
1. CtpykTypa 1 GyHKIMU IIUTOILIA3MBI.
2. Knaccudukanys KJI€TOYHbIX BKIIOYEHUH 110 XUMHUYECKOMY COCTaBY U (DYHKIIMSIM.

X0 caMOCTOATEJIBLHOM padoThI
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3ana- O0BexT IIporpamma aeiicTBuii Bo3MoxkHbIE OpHEHTHPBI
HHe
2 3 4 o)
Paccmor- | IIpenapar — Haiitu npu manom yBenudeHun | MHOTOYTOJIbHBIE KJIETKH OKpallie-
peTh B KUPOBBIE KJICTKH [I€YEHH, TP OOJIBIIOM HBI B CBETJIO-PO30BBI LIBET, Apa
rpenapare |BKIIOUEHHUS B | yBEIMUYEHHH PacCMOTPETh sApa | — sApKo-ManuHoBble. Karmum xupa
KJIETOYHBIE | KJIIETKAX Ie4e- | KJIETOK, TPaHULIbl MEXy KIIET- MHTEHCUBHO-YEPHBIE, XOPOLIO 3a-
BKJIKOYE- | HM aKCOJIOTJIS | KAMH, BKJIFOUEHUS KUpa. 3apUCO- | METHBI YK€ IIPU MAJIOM yBeJInYe-
HHUS pa3- BaTh HECKOIBKO KJIETOK, OTME- Hun. (HoBukos, CBsiTeHKo, C. 19,
JUYHON TUTh SAPO, LIUTOILIA3MY, Kalull | pUc. 8)
IIPUPOJIbI KUpa.
To xe [Ipenapar — Haiitu npu manoMm yBenudeHun | Sapa KIeTOK OKpallieHbl B puoie-
YIJIEBOAHBIE | KJIETKH NEYEHH, IPU OOIBIIOM TOBBIH IIBET, IIIBIOKH TIIMKOTEHA —
BKJIFOYEHUS YBEJIMYEHUHU PACCMOTPETH SAPA | IPKO-KPACHBIE UM MAJIMHOBBIE,
(BKJIIIOYEHMSI | KJIETOK, IPAaHYJIbl IJIMKOT€Ha B 3aIOJIHSIIOT ITOYTH BCIO LIUTOIIIA3-
TNIMKOTeHa) B | HUTOIIa3Me. 3apucoBaTh He- my (Enucees, c. 16, puc. 9; HoBu-
KJIETKaX Ie4ye- |CKOJIbKO KJIETOK, OTMETUTH sJIpo, |KoB, CBATEHKO, ¢. 23 , puc. 10).
HU aKCOJIOTJIA | LIUTOILIA3MYy, BKIIFOUEHHS TJIUKO-
r'eHa.
To xe IIpenapar — Haiitu npu manom yBenuuenun | Ha xpato cpesa B 1-2 cnos pacmno-
OenKoBBIE CEKPETOPHbIE KIIETKH, PU O0JIb- | JIOKEHBI JOBOJIBHO KPYITHbIE
BKJIFOYEHUS — | ILIOM YBEJIMYEHHUH PACCMOTPETh | OBaJbHBIEC KJIETKU. B 1IeHTpe
CEKpETOPHbIE | Apa KIETOK, OEJIKOBBIE TPaHyJIbl | KIETKH XOPOILO Pa3InduMO
IpaHyJbl B B LIUTOIUIa3Me. 3apUCOBATh He- OKpyTII0o€, (PUOIETOBOE SJIPO; LIU-
KJeTkax Jlei- | CKOIbKO KJIETOK, OTMETHUTH SIIPO, | TOIUIa3Ma 3alojIHEHa CUPEHEBBIMU
JIMra KOXKH aK- | IUTOIIIa3My, OEJIKOBbIE BKIIOUe- |rpanyiaamu cexpera (Enucees, c.
COJIOTJIS HUSL. 15, puc. 7; HoBukoB, CBATEHKO, C.
26, puc. 13).
To xe [Ipenapar — Haiitn npu manom ysenudeHnun | biacroMepsl — KpynHble Henpa-
KEJITOUHBIE KJIETKH — OJ1acCTOMEpBI, B UX M- | BUJIbHOU (OpMBI KJIeTKU. B Heko-
BKJIIOUEHHUS B | TOIJIa3ME PACCMOTPETh I'PaHyJibl | TOPBIX BUIHBI CBETIIBIE OKPYTJIbIE
6macromepax |»xentka. [Ipu Oonbiiom yBenuue- |sapa. Lluronnaszma 3amnonneHa
ampuomit HUU NOApOoOHEE N3YUUTh Mpena- | KEITO-KOPUYHEBBIMU 3€pHAMU U
pat. 3apucoBathb 1-2 KIeTkH, oT- | rpaHyiamu xentka. (HoBukos,
METHTb SIIPO, KENTOUHbIE BKIIIO- | CBATEHKO, C. 24, puc. 11)
YEeHUSI.
To xe [Ipenapar — Haiitn npu manom yBennueHun | KieTku ¢ CHIbHO BETBAIMMUCS
NUTMEHTHBIE | TUTMEHTHBIE KJIETKH, IPU O0JIb- | OTPOCTKAMHU, JIpa CBETIIbIC, BHI-
BKJIIOUEHHUS B | IIOM yBEJIIMYEHUH PACCMOTPETH B | HBI HE BO BCeX KieTkax. B muro-
xpomarodopax | IUTOIIa3Me 3epHa MUTMEHTa Me- | [IJ1a3Me Pa3IndMMbl KOPHYHEBBIE

KOXXH T0JIOBA-
CTHUKa

JJaHWHa.

3epHa nurmenTa (Enucees, c. 15,
puc. 8; HoBukos, CsiTeHKo, C. 26,
puc. 14).

KoHTpoJbHbIE BONIPOCHI

1. Yem oTnmnyaroTCs BKIIIOUEHUS OT KIETOYHBIX OPTaHOHMI0B?
2. Kakue BuIbl BKJIIFOYEHUN BbI 3HAETE?

Jlutreparypa

Emucees B. I'., AdanacweB 10. U., Kotorckuii E. @. ATinac MUKPOCKOTUYECKOTO CTpOE-
HUS KJIETOK, TKaHel U opraHos. — M.: Menununa, 1970.
HoBuxor A. U., Cearenko E. C. PykoBoacTBO K 1a00paTOPHBIM 3aHATHSM IO THCTOJIO-
UM ¢ OcCHOBaMu 3MOpuonorun. — M.: IIpocenienue, 1984.
[Ipaktuxym mo nuronoruu / mox pex. 10. C. Uennora. — M.: U3g-so MI'Y, 1988.
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Camyces P.I1. ATiac mo qUTONOTUHU, TUCTOJIOTHH U AMOpHonoruu. — M.: Onukc: Mup u
O6pa3zoBanue, 2006.

Tema 5. MeMOpaHHbIe OPraHOUAbI.
3AHATHUE 7
Tema: «MemOpaHHbBIE OPTaHOUIBI
Henu 3anusaTus: 1. M3yduts cTpoeHne MEMOPAHHBIX OPTaHOMIOB [UTOIIA3MbI B CBSI3U C
X QYHKITUSAMH.
2. PaccMoTpeTs MeMOpaHHBIC OPTraHOWIbI, BUIUMBIC C TIOMOIIBIO CBETOBOT'O MHUKPOCKO-
na.
Bonpoch! /151 caMONOATOTOBKH
1. Knaccudukarus opraHouI0B IUTOIIa3MbI (MEMOpaHHbBIE 1 HEMEMOPAaHHBIC; OOIIETO U
CIIELUATILHOTO HA3HAYCHHUS ).
2. Ctpoenre u (yHKIIMM MEMOPAHHBIX OPTraHOMOB: PHJOMIA3MATUYECKOW CETH, KOM-
miekca ['oapKi, MUTOXOHIPUH, TIJIACTU/T, TU30COM U MUKPOTENEL.
X0/ caMOCTOSITEJIbHOM PadoThI

3ana- Oo0bekT IIporpamma neiicTBuii Bo3MokHbIE OPHEHTHPBI
HHe
2 3 4 5
W3yuutrs | Onektponnast |Haiitu u paccmorpets rpanyssip- | CM. HoanucH K puc. 6, TEKCT U
CTpoeHHe |MHUKpPOOTO- |HBIC U arpaHyIspHbIC YYACTKU WJUTIOCTPAINK B YUeOHUKE.
OIIC B rpadus S3HAO- | PHIOIIIA3MAaTUYECKON ceTu. BhI-
CBSI3M C €€ |IJJa3MaTH4e- | SCHUTH UX POJIb B CHHTE3€E Oell-
GbyHKIUSA- | CKOH ceTH KOB, JINIIUJIOB, YTJIEBOJIOB.
MU (puc. 6), cxema
CHHTe3a OerKa
Pacemor- | IIpenmapar — Haiitn npu manom yBennuennn | Kietku (Tena HelipoHOB) oKkpaiiie-
pETH B KOMILIEKC KpYIIHBIE OKpYTJIble KIETKU. [Ipn | HBI B CEpO-KENTHII LIBET, Apa
npenapate |l onpmxu (B 0O0JIBILIOM YBEIMUYEHUHU PACCMOT- | CBETJIbIE, C KPYIHBIMU SAPBIIIKA-
MeMOpaH- |KJIETKaX CIHMH- | PETh B HUX SIIPO C SJPHILIKaMU U | M. JIMKTHOCOMBI (KOMILIEKC
HbIE Opra- |HOMO3TrOBOro |Komiuiekce ['onbaku B iuromias- | ['osb1ku) oKpalieHbl B YEpHbIi
HOMJIbI y3I1a) Me. 3apuCcOBaTh HECKOJIBKO KJIE- | LIBET, PACIIOJIOKEHBI BOKPYT A1pa
TOK, OTMETUTH B HUX siipo, uTo- | (Emucees, c. 14, puc. 5; HoBukos,
naasMy, annapar ['oJiboku. CBATEHKO, C. 16, puc. 6).
Paccmor- | IIpenapar — [Ipu masioM yBeTMUEHUHU HAWUTH | BhICOKHE MpU3MaTHYECKUE KIIETKU
pETH B MUTOXOHJIPHH | BBITSIHYThIE LIUIUHAPUYECKHE AIUTENNS OKPALLIEHBI B CBETJIO-
npenapaTe |(XOHIPUOCO- | KJIETKH KUIIEYHOTO SIUTEINHS. KOPHUYHEBBIH 1IBET. SIpa OKpyr-
MeMOpaH- | MbI) B Ki1eTkax |[Ipu GonblioM yBennueHUH pac- | Jible, CBETIbIE, CABUHYTHI K OCHO-
HbIE€ Opra- |KHUIIEYHOTO CMOTpPETh B HUX SApa U XOHJIPHO- | BAHHUIO KJIETOK. MUTOXOHApUHN
HOMJIbI SNUTENNS aC- | COMBI. 3apHCOBATh HECKOJIBKO OKpAILIEHBI B 3€JIEHOBATHIN WU
Kapusl KJIETOK, OTMETHUTb B HUX SIJIPO, MaJIMHOBBIH 1IBET, pacroiaraTcs
LUTOIJIa3MYy, MUTOXOHAPHUH. BBIILIE ¥ HIDKE SApa, UMEIOT BUJL
KOPOTKHX MaJIoueK WU 3epeH
(Enucees, c. 13, cxema IV, puc. 11
r; HoBukos, CBsTeHko, c. 15, puc.
5)

Bonpocs 1J1s1 pa60Thl B MaJIbIX Fpynnax

1. Kakue MemOpaHHbIe OPraHOM]IbI MOXHO PACCMOTPETH C MOMOIIIBIO CBETOBOTO MUKPO-
ckora? Kakue opraHouipl ObTH OTKPBITHI C TIOMOIIBIO AJIEKTPOHHOTO MHUKPOCKOTMA?

2. Kakue opraHouipl y4acTBYIOT B CUHTE3€ U TPAHCIIOPTE BEILECTB?

3. HazoBute dhyHKIINM SHIOTUIA3MATHIECKOMN CETH, ammapara [ oK.

4. Yro Takoe JIM30COMBI, KaKyl0 ()YHKIIHUIO OHU BBITOJIHSIOT?
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5. Pacckaxkute 0 CTpOCHUH U (PYHKITUSX MUTOXOHAPHIA.

Jlureparypa

Emucees B. I'., Adanacse 10. U., KotoBckuii E. ®. Atnac MUKpOCKOTTIMYECKOTO CTPOE-
HUSI KJIETOK, TKaHeW u opraHoB. — M.: Menununa, 1970.
HoBukoB A. U., Cesarenko E. C. PykoBoJcTBO K 1a00paTOPHBIM 3aHATHSIM MO THCTOJIO-
U ¢ ocHOBamu 3MOpuonioruu. — M.: [Ipocsemenne, 1984,
[Ipaktukym no uuronoruu / o pex. 0. C. YUennosa. — M.: Uzn-Bo MI'Y, 1988.
Camyces P.II. ATnac mo HUTONOTHHU, TUCTOJIOTHH U dMOpuoorun. — M.: Onukc: Mup u
O6pazoBanue, 2006.

3AHSATHE 8

KosnokBuym no reme «MeMOpaHHbIe OPraHOMIBI M MX POJIb B IBOJIIOIUM KJIETOK)
Bomnpocs! 1151 00cyKaeHust

CoNoR~ LN E

Jlureparypa

Crpoenue u GyHKIUHU SHAOIUIA3MATHIECKOTO PETUKYITyMa.
Ctpoenue u ¢pyHKIMH anmnapara ['onbaKu.
Crtpykrypa v QYHKIHHU JTH30COM H MUKPOTEIIEI] (TIEPOKCHUCOMBI, TIIMOKCHCOMBI).
Ctpoenue u GyHKIIMH MUTOXOHAPHUI.
Crpoenvue u GyHKIUH TUIACTU]L.
DHI0CUMONOTHYECKAs TUIIOTE3a MTPOUCXO0KICHUS IBYyMEMOPAHHBIX OPTaHOUIOB.
CpaBHeHuE OpraHu3aluy KJIeTKU SyKapuoT U IIPOKAPHUOT.

3HaueHue BHYTPUKICTOYHBIX MEMOPAH JUIS SBOJIIOLIMH SyKapUOT.

CrneunanbHble MEMOpPaHHBIE OPraHOU bl TPOCTEHILINX.

Bepemaruna, B.A. OcHoBbl o6mieli utonoruu / B. A. Bepemaruna. — 3-e u3f., crep. —
M.: Axagemus, 2009.
Jleruenko, E. M. Iuronorus, rucronorus u amopuonorus / E. M. Jlenuenko. — 2-¢ u3 .,
ucnp. u gon. — Mocksa: U3garensctBo FOpaiit, 2022.
UYenmos, 10.C. Beenenne B kinerounyro ouonoruto / F0.C. Yennos — M.: AkaneMKHHTA,

2005.

Tema 6. Ctpoenune untep¢a3Horo siipa, XxpOMOCOMHBIN aNnapar KJIeTKH

3AHSATHE 9

Tema: «f1apo 1 XpOMOCOMHBIN anmapar KICTK»
Henun 3ansaTus: 1. PaccmoTpers Ha MuUKpomnpenaparax 1 MUKpoQoTorpapusx U U3y4nuTh
CTPOEHHUE s1/Ipa KJIETKH JyKapHOT.
2. I3yunTh XUMHYECKHH COCTaB M CTPYKTYPY XPOMOCOM SYKapUOTUIECKOH KIIETKH.
Bonpocs! 1J1s1 caMONIOAT0TOBKH
1. Ctpoenue u QyHKIUH s]ipa KJIETKH B IEPUOJ UHTEP(A3bI.
2. Crpykrypa JJHK.
3. benku xpoMocom.
4. CriocoObl YITaKOBKH XPOMOCOM.
5. Paznosunnoctu PHK B xiieTke
X0 caMOCTOATEJIHLHOM padoThI

3ana- Oo0BexT IIporpamma neiicTBuii Bo3Mo:kHbIE OpHEHTHPDI
HHe
2 3 4 5
[Ipoananu- | TabGnuma: Haiitu: napyxnyio snepnyto |[lonmucu x Tabmune, TEKCT U UILTIO-
3upoBath | “YiabTpamMuK- |MeMOpaHy, BHYTPEHHIOIO | CTpallUU B YUEOHUKE
cXemy POCKOIUYECKOE [ MEMOpaHy, SAEpHBIE TOPBHI,
CTPOEHMSI |CTPOEHHE  SJ-|KapHOIUla3My, Y4YacTKH TIeTe-
sapa. pa” pO- M AYXpOMATHHA, SAPBIII-

KH.

N3yunth

Tabauna:

Haittu: mnmeun XpoMoOCOMBI,

Ilognucu x TabauIEe, TEKCT U UJILIIO-
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ctpoeHue | “CtpykTypa LIEHTPOMEPY, BTOPHYHBIC IIC- |CTPAlUH B YICOHHKE
XpOMOCO-  |XpOMOCOM” PETSKKH, CIIyTHHK XPOMOCO-
MBI MBI, XPOMAaTHUIbl, XPOMOHEMBHI,
JAHK, ructonsl.
Paccmor-  |IIpemnapar: Paccmotpers Ha Manom u|Okpyrible HEOONbIINE KIETKU, IIUTO-
petb 6e3b-|KpoBb uenoBe-|0OIBIIOM YBETUYEHUH SPUT-|IUIa3Ma OKpalleHAa B KPAacHBIM IIBET,
sSlIepHble, |Ka POLIMTHI YeNOBeKa — BBICOKO- | HHTEHCUBHBIA 10 mepudepun u cia-
HECIToC00- muddepeHMpoBaHHbIe KIeT- |0l B 1ieHTpe kieTku (Enucees, puc.
HbIE K pa3- KU, JIMIIEHHBIC szipa. 3apuco- |29, c. 35; HoBukos, CesiteHko, ¢. 103-
MHOXEHUIO BaTb HECKOJIbKO KieTok. B|104, puc. 68).
KJIETKH MOANUCH OTMETUTh  OTCYT-
CTBHUE s1/Ipa.
N3yunth [Ipenapar: PaccmoTpers Ha ManoMm M |JIeMKOUUTHI KPYIMHEE SPUTPOLIUTOB 10
ctpoenre |KpoBb denoBe-|O0JbIIOM YBEIMUYEHUHU JIEH- | pa3Mepy, UMEIOT sJIpO, UX HAMHOIO
saapa U A4-|Ka KOILIMTBl 4YeJNOBEKa. 3apHco-|MeHbIe, 4eM 3putpouutoB (1:650).
phIlIKa B BaTh HECKOJNBKO KIETOK ¢ |HelTpoduibHble TpaHYIOIMUTHI TIpe-
KJIETKax pa3HbIM  CTpOCHHEM  sijipa|00IafaloT cpeau JEeHKOIUTOB (10
(cermenTOsiepHble  HEUTpO-|70%), UMEIOT NAJIOYKOBUAHOE, MOJ-
(buitbl, TUMQOIIUTEH). KOBOOOpa3HOE€ WM CETMEHTHPOBAH-
HOe sApo. B nuromnnasme BUIHBI Me-
KH€ TPaHyJibl, OOJIBIIMHCTBO U3 KOTO-
pBIX OKpallMBaeTcsi B PO30BATO-
(hroNIeTOBBIN I[BET.
JIOBOJIBHO 4acTO BCTPEYAKOTCS JIMM-
domutel  (25%). Hmeror OGombiioe
OKpYTJIOE SApPO W y3Kui 0azoduiib-
HBII 0000K IUTOIIA3MbI 0€3 TpaHyIL.
(Enucees, puc. 29, c. 35; HoBukos,
CasiTeHko, c. 103-104, puc. 68).
N3yunts [Ipenapar: Paccmorpers Ha wmanom wu|Ha manoMm yBenuyeHuUM HaWTH Kpyn-
cTtpoeHue |JIBoitHoe  si7-|OONBIIOM YBEIHMYEHUHU JIeW- |HBIE OKpYIJble SHIEKIETKH, OKpY-
siipa WS- |PBIIIKO B SMIIE- | KOIUTHI YEJIOBEKA. 3apUCO-|KEHHBIE MEIKUMH KJIEeTKaMH (HoIuim-
pBIIIKa  B|KIETKax 0e33y-|BaTh HECKOIbKO KIETOK C|KyJIApHOro snutenus. B sifexnerkax
KJIETKax Oxu pa3HbIM  CTPOEHHMEM  sijipa|Ha OOJBIIOM YBEJIWYEHUH PasIisieTh
(cermMeHTOsAIEpHBIE  HEUTPO- |KPYMHOE SAPO M B HEM SIPBHIIIKO,

¢buisl, TUMOOIUTHI).

pa3fenNeHHoe Ha JBE HEpaBHBIE II0
pasMepy YacTH — OJIHAa KpyIHEe H
CBETIIee, BTOpasi MeJIbue M TEMHEe.
(HoBukos, Cesrenko, c. 53-54, puc.
28).

3arop.

KonTpoJsbHbIe BOpoChI
1. PacckaxuTte o CTpOEHUH U PYHKIMSIX KapUOIUIa3Mbl, KAPUOJIEMMBI, SJEPHBIX TOp, Te-
TEPOXPOMATHH, YyXpPOMaTHH, SPBILIKA.
2. MaitTe onpeneneHus NOHIATUAM IeTepOXPOMATHH, dYXPOMATHH, SAPBIIIKOBBIN OpraHu-

3. Kakue Genku BXOAST B COCTaB XPOMOCOM?
4. Kak ynakoBaHbl XpOMOCOMBI B siipe?

Jlureparypa

Emucees B. I'., Adpanacse 0. U., KotoBckuii E. ®. Atnac MUKpOCKOTTHMYECKOTO CTPOE-
HUS KJIETOK, TKaHel u opraHoB. — M.: Menununa, 1970.
HosukoB A. U., Ceatenko E. C. PykoBoACTBO K J1aOOpaTOPHBIM 3aHATHSIM MO THCTOJIO-
TUU ¢ ocHOBamu 3MOpuosioruu. — M.: [Ipocsemenne, 1984.
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[Tpaktukym no uuronoruu / mox pea. FO. C. Yennosa. — M.: Uzn-Bo MI'Y, 1988.
Camyces P.II. ATnac mo HUTONIOTHHU, TUCTOJIOTHH U dMOpuoiorun. — M.: Onukc: Mup u
O6pazoBanue, 2006.

Tema 7. Opranonanl cuHTe3a 0€J1KOB.
3AHSATHE 10

KoninoxkBuym Ha Temy: «brocuHTe3 O€nKka U €ro perysums»

Hesm 3anaTus: 1. M3yunTh HUTONOrNYECKHE OCHOBBI CHHTE3a OEJIKOB B KJIIETKE dyKapu-
OT.

Bomnpocs! 1151 00cy:KaeHust

1. Obume cBOMCTBA FT€HETUYECKOTO KOAA (TPUILIIETHOCTh, HETIEPEKPHIBAEMOCTh KOJIOHOB,
OTCYTCTBUE 3aIAThIX, BBIPOXKIEHHOCTb, YHUBEPCAIbHOCTb).

2. CpoiictBa u nponeccur Marpuunbix PHK (Bpems xu3uu M-PHK B kieTke, 3k30HbI U
UHTPOHBI, CIIAHICHUHT).

3. Masble sinepHble pUOOHYKIIEONIPOTEUIbl U X y4acTUE B CIUIANCHHIE U JPYTHX IPO-
1eccax.

4. Nndpopmocomsl kak ¢opma cymecrBoBanus M-PHK B knerke. Tpancnopr m-PHK u3
A1pa B LUTOILIA3MY.

5. Pubocombl: XMMHYECKHI COCTaB, CTpOeHHUE, caMocOopka. PasHOBUIHOCTH PUOOCOM.
[TonmprGocombl (TIOJIUCOMBI).

6. [Tporecc Tpancisuuu B pudocomax. Ctpykrypa u pyakuuu T-PHK.

7. CurHazibHas OCJIE0BATEIIbHOCTh aMUHOKHUCIIOT U €€ POJIb B IIPOLIECCUHTE OEIKOB.

8. 'eomerpuueckas cTpykTypa 0eiakoBoil MosieKyJbl. CBepTKa OEIKOB.

Jlureparypa

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

Jlenuenko, E. M. Luronorus, rucronorus u amopuonorusi. — M.: U3natensctso FOpaiit,
2022.

Yennos, 10.C. Brenenue B kiieTounyto Ouonoruto. — M.: Akagemknura, 2005.

3AHSATHE 11

Pemenue 3agau nmo reme «buocunrtes 0eaka»
PeH_II/ITe npezmaraeMLIe npenonaBaTeneM 3aJa4u, I/ICHOJ'IL3y$I Ta6nnuy TCHECTHUYCCKOI'O KOAa.

I'eneTnuecknii koa (MPHK)

IlepBoe Tperne
Bropoe ocHoBanue
OCHOBaHMe OCHOBaHMe
N I A r
®en | Cep | Tup | Uumc y
®en | Cep | Tup | Luc 1
v Jeit | Cep | — | — A
Jleit | Cep — | Tpm r
Jleit | Ilpo | T'mc | Apr y
Jeit | Ilpo | T'mc | Apr 1
! TMeit | Tpo | Tom | Apr A
p p
Jeir | Ilpo | I'ma | Apr r
Une | Tpe | Aca | Cep y
Une | Tpe | Acu | Cep 0
A Wne | Tpe | Jius | Apr A
Mer | Tpe | Jluz | Apr r
Ban | Ana | Acno | I'mu v
r Ban | Ana | Acn | T'mu I
Ban | Ama | I'my | I'mm A




24

Ban Ama

'y

I'm

IIpaBusia moJL30BaHus TA0IHIIEH

[epBblii HYKJICOTH]T B TPUILIETE OCPETCS M3 JICBOTO BEPTHKAILHOTO PsiJia, BTOPON — U3 BEPXHETO
TOPU3OHTAIBHOTO Psifia M TPETHI — U3 MPABOTO BEPTHUKAIBHOTO. Tam, rie mepeceKkyTcs TUHUH, WAYIIHe
OT BCeX TPEX HYKIICOTHUOB, M HAXOUTCS HCKOMasi aMHHOKHCIIOTA.

SAMMU.

Tema 8. ®udpuIpHBbIC CTPYKTYPBI KJIETKH.
3AHSATHE 12

Tema: «OUOPUIUIAPHBIE CTPYKTYPHI IIUTOILIA3MBDY

Hesm 3ansaTus: 1. PaccMoTpeTs Ha MUKpoIpenaparax U 3J€KTPOHHBIX MHUKPO(pOTOrpa-
GUAX U U3YUUTH CTPOCHHE PA3TMYHBIX (PUOPHIUIAPHBIX CTPYKTYP KIETKH B CBSI3U C UX (PYHKIHU-

2. [IpencraBasth poib GUOPHUILIAPHBIX 00pa30BaHMIA B )KU3HEACSITEIBHOCTH KIETKH.
Bonpocs! 1J1s1 caMONIOAT0TOBKH

1. IlurockeneT. DIEMEHTHI, BXOISNIME B IUTOCKEIET: MUKPO(PHIAMEHTH U MUKPOTPY-
6ouku. CtpoeHue u PyHKIUU.

2. Knerounsiii nearp. CTpoeHHE HEHTPHOIEH, NX (YHKIIUHU B KIIETKaX.

3. Opranounsl nBuxeHusi. CTpoeHHE PECHUYEK M KI'YTHKOB, (YHKIHMH, MEXaHU3M JIBU-

KCHUA.

4, OubpuUSIpHBIE OPTaHOMJIBI CICIMAIBHOTO Ha3HA4YCHHSA: TOHOMHUOPMILIBI, MHODHO-
pyILTEL, HeHPOGUOPHIUTEL. XUMHUYECKUN COCTaB U (DYHKITUH.
Xoa CAMOCTOATEIbHOI padoTsl

3ana-
HHE

O0BeKT

IMporpamma aeiicTBuii

Bo3mo:xHbIe OpHEHTHPBI

2

3

4

5

N3yuuts B
npenapare
¢bubpun-
JSIpHbIE
CTPYKTYpBI

IIpenapar:
LIEHTPOCOMBI
U  BEpeTeHO
JeNeHusT B
SIMIEKJIETKaX
(3urorax)
aCKapu /b

Haiitn mpu masiom yBenu-
YEHUM JEJAIIMECS 3UTOTHI
ackapuabl. PaccmoTpeTs Ha
OOJIBIIIOM YBEIWYEHUHU IIEeH-
TPOCOMBI U BEPETEHO JIeNie-
HUs. 3apUCOBaTh OJIHY-IIBE
KJIETKH, OTMETUTH 000JIOUKY
KJIETKH, LIUTOIUIa3My, LIEHT-
pocoMy, HUTH BEpeTeHa Je-
JIEHUS, XPOMOCOMBI.

Oxpyrible KIETKH OKPYXEHbI TOJICTOMI
yepHOi oOosnoukoi. Iluromnazma okpa-
LIEHa CepbIM, OTJI€JI€Ha OT 00O0JIOUKH Iie-
PUBUTEITIMHOBBIM IPOCTPAHCTBOM. XPpO-
MOCOMBI B BHJIE UEPHBIX HUTEH JIekKaT 10
LEHTPY KJIETKH, LIEHTPOCOMBI — TEMHO-
cepble MATHA Ha MOJII0cax KIETKH, C pac-
XOJSIIMMHCS OT HUX Jy4aMHu acTpocde-
pBl (HUTsAMU BepeteHa nenenus) (Enuce-
eB, c. 14, puc. 6; Auapec, c. 56-57, puc.
24; HoBukoB, CBsiTeHKo, c. 50, puc. 25¢).

To xe

IIpenapar:
PECHUUKH
KHMILEYHOIO
AIUTENUS
0e33y0Ku

Haiitu mpu masiom ysenu-
YEHUU PECHUTYATBIM AIUTE-
JIH. Paccmorpets Ha
00JIBIIOM YBEJIMYEHUU pEc-
HUYKM Ha BHEHIHEW IIo-
BEPXHOCTH KJIETOK. 3apHUCo-
BAaTb HECKOJIBKO JIIUTEIH-
aIbHBIX KIJIETOK, OTMETHUTH
LUTOIUIa3MYy, sA]pa, pEeCHUY-
KH.

OnUTENNi JeKUT Ha Kparo cpe3a, cocTo-
UT U3 BBITSHYTHIX MPU3MATHYECKUX KJIe-
TOK, TJIOTHO MPWJIETAIOIUX JIPYT K ApY-
ry. Slapa oBanbHBIE, CIBUHYTHI K OCHO-
BaHUIO KJIETOK, OKpAalleHbl CHHEBATO-
ceppiM. Ha cB0OOOAHONH MOBEPXHOCTH
KJIETOK pa3iuynmMa 0oJjiee CBETJIas MOJIo-
ca — pecHuuku (Annpec, c. 121-123, puc.
62; HoBukog, CBsTeHKO, ¢. 92, puc. 59)

To xe

IIpenapar:
CIIEpMAaTO030-
U7bl MOp-
CKOM CBUHKH

Paccmotpers Ha Manom u
0O0JIBIIOM YBEJIMYEHHUH KTY-
TUK CIIEpMaTo30uaa Mop-
CKOM CBHUHKH. 3apucOBaTh
1-2 KneTKu, OTMETUTDH XKIY-

Kiietku oxpamieHsl B CHHEBATBIA IIBET.
HNHorpa kaxercs, 4TO y OJHOW KJIIETKH
HECKOJIBKO JKTYTHKOB — 3TO Cly4ai-
HOCTh, BO3HHUKAOIIAs TMPU TOATOTOBKE

npenapata (Enucees, c. 6: cxema Il, puc.
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THK. 10; Anapec, c. 80-81, puc. 35; HoBukos,
CBsiTeHKO, C. 56, puc. 31)
N3yuuts | TaGauiresl, Paccmotpets  mMukpodoTo- | CM. moanucu K pucyHkaM 7-8, K TaOiIu-
CTPOCHHE |3JIEKTPOHHBIC |Tpad U 3apHCOBaTh CXe-|IaM, a TaKXKe TEeKCT U HIUTFOCTPallid B
LEHTPHO- |MHUKPO(OTO- |MBI  MmomepeuHoro  cpesa|ydeonuke (Uenios, c. 264-265).
neu, pec-|rpadun, LHEHTPUOIH U PECHUYKH.
Huyek  u|cxemsl (Puc.
KTYTHKOB. |7-8)
N3yuuts | Puc. 9: 3apucoBarh cxeMy nukia | CM. MOJANUCH K puC. 9.
MexanusMm | “Tukn JIAHEWHOBBIX PYYEK, OTMeE-
JBUKEHHS | TMHEUHOBBIX | TUTh MHUKPOTPYOOUuKH A U
pECHHUEK |pyuyeK’ B, onauHeuHOBBIE pPYYKH,
cenaTh MOSICHSIIOITYIO
TIOATHCH.
N3yuuts B | [Ipenapar: Haiitn Ha maimom yBennue- | Tenra HEHpPOHOB JexaT B CEPOM Bellle-
npemnapare | HMpopuO- |HUM Tena HEPBHBIX KJIETOK | CTBE CIIMHHOTO MO3ra, B IIEHTPE Cpes3a,
GbubpuI- | pUILIBI B | (HEHHpOHOB), BBIOPATh CBET- | OKpAIICHBI B KOPHUYHEBBIA I[BET, MHOTO-
JSIpHBIC HEPBHBIX JIOOKpAIIIEHHYIO KJIETKY U |yroibHOM ¢opmbl. Snpa  cBeTibIe,
CTPYKTY- | KJIETKax paccMOTpeTh Ha OOJBIIOM | OKpYTJIble, TOBOJIBHO KpymHble. Heiipo-
pBI CITUHHOT'O YBEJIUYCHUHT HelipoduO- | uOpmwIIBl  BHJHBI KAk~ TEMHO-
Mo3ra pWUIBI B €€ UUTOIUIa3Me. | KOpUYHEBbIE HUTH, B Telle KIETKH pac-
3apucoBaTh 1-2  KIETKH, | TOJIOKEHBI OECHOPSAOYHO, B OTPOCTKAX
OTMETUTBH: TENO KJETKH, | BBITSHYTHl MapaieIbHO OCH OTPOCTKa
OTpOCTKH, sA1po, Hewpo- |(Enucees, c. 17, cxema VI, c¢. 67, puc.
(buOpuILIBL. 64; HoBukoB, Caarenko, c. 152, puc.
98).

KoHTpoabHbIEe BONPOCHI

1. Kakue 6enku 0ObIYHO BXOJAT B COCTaB MUKPO(DHIAMEHTOB, MUKPOTpYOOUeK?

2. Kakue orinmumsi HabIrOMAI0TCS B CTPYKTYpPE OCEBOM HUTH JKT'YTHKA Ha YPOBHE 0a3alb-
HOTO TeJbIIa, B IEHTPAJIbHON YaCTH aKCOHEMBI U B aKCOCTHJIE?

3. OObsiCHUTE MEXaHU3M JIBUYKEHUS! PECHUYEK U KI'YTUKOB.

Jlureparypa
Emucees B. I'., AdanacweB 10. U., Kotosckuii E. @. ATnac MUKPOCKOMTUYECKOTO CTpOE-
HUS KJIETOK, TKaHel U opraHos. — M.: Menununa, 1970.
HoBuxor A. U., Carenko E. C. PykoBoacTBO K 71a00paTOPHBIM 3aHITHSIM IO THCTOJIO-
MM ¢ ocHOBaMu 3MOpuosnorun. — M.: Ilpocsemienue, 1984.
[IpaxTukym no nuronoruu / nox pex. FO. C. Yennona. — M.: U3n-Bo MI'Y, 1988.
Camyces P.I1. ATiac mo qUTONOTUHU, TUCTOJIOTHH U AMOpHonoruu. — M.: Onukc: Mup u
O6pazoBanue, 2006.
3AHATHE 13
KosustokBuym Ha Temy: «/IBHKeHHE B KIETKE»
Hesn 3anstus: 1. ChopMupoBaTh MpeaCcTaBICHHE O MEXaHU3MaxX OpraHU3alluu JIBUXKE-
HUS Ha MOJIEKYJISIPHO-KJIETOYHOM YpPOBHE.
Bonpocs! 1uis1 06cyxneHust
1. Opranuzanus qUTOCKeNeTa B KIeTKaxX MPOKapuoT, TpUOOB, paCTEHUH, JKUBOTHBIX:
a) cBOiicTBa OeJKa aKTHHA, CTPOCHHE U CBOICTBAa aKTUHOBBIX (PMIJIAMEHTOB,;
0) cBoiicTBa Oesika KepaTHHa, CTPOEHUE U CBOICTBA KEPAaTUHOBBIX (PUIIAMEHTOB, Kepa-
THUHOIIOO0HBIE OEJIKH;
B) CBOICTBa Oenka TyOyinrHa, CTpPOSHUE U CBOMCTBA MUKPOTPYOOUEK.
2. CtpoeHHe MOJIEKYJ U CBOWCTBA JIBUTATEIBbHBIX OCIKOB: TUHEWH, KHHE3UH, MUO3HUH.
3. OpraHu3anus 1 MEXaHU3M JEUCTBUS CUCTEMbI TYOYJIMH — IMHEUH / KUHE3UH.
4. OpraHu3anus ¥ MEXaHWU3M JCHCTBUS CUCTEMBI aKTHH — MUO3HH.
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5. Crpoenne muodubpuin. Pons BcrmoMoraTeNnbHBIX OETKOB B COKpAalIeHHUH MHUO(HO-
pHILIL.

6. Knerounsiii nenrp. CTpoeHHe HEHTPHOIEH, NX (YHKIUHU B KIIETKaX.

7. Opranounsl nBuxeHusi. CTpOEHUE PECHUUYEK U JKI'YTHKOB, (DYHKIIMH, MEXAHU3M JIBU-
HKEHUS.

Jlureparypa

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

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

Jlenuenko, E. M. Luronorus, ructonorus u smopuonorus. — M.: M3parensctBo KOpaiir,
2022.

Yennos, H0.C. Beenenue B kieTounyto Ouonoruto. — M.: Akagemknura, 2005.

Tema 9. JHepreTuka KJIeTKH.
3AHATHE 14

Kondepenuus Ha temy: «QHepreTrka KiIeTKu»

Hesn 3anaTusa: 1. ChopmupoBaTh NMpeICTaBICHHE O KJIETOYHOM OOMEHE BEIECTB U
SHEPIHH.

IIpumepHBbIE TEMBI 10KIA10B

1. DHepreruka xuBoTHOU KieTkH. [loHsATUS Katabonu3ma u aHabosm3Ma. DTambl Kara-
6onu3ma.

2. AT®: ctpoeHre MOJIEKYJIBI M POJIb B SHEPTeTUYECKOM oOMeHe. Jlpyrue coeluHeHHs C
MaKpOIPTUYECKUMU CBA3SIMU

3. Ilyru cuaTe3a AT® B KJIeTKe: aHAIPOOHBIN TIMKOJIU3 U OKUCITUTEIHbHOE (HOCHOPHITH-
pOBaHHE.

4. DIeKTpUYeCcKHe SIBICHUS B KJIIETOYHOU SHEPreTHKE

5. 3auro Bpyumsn HobeneBckyro npemuto no xumuu 1997 roga?

6. Tpancdopmarusi SHEpTrHUH B pacTHTENbHON KieTke. OpraHouasl gorocuHTe3a. Poib
npoiiecca GOTOCHHTE3a B SHEPreTUKE )KU3HU Ha 3emIIe.

7. DHepreTvka aHa’pOOHON KIIETKH.

Jlureparypa

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

Jlenuenko, E. M. uronorus, rucronorus u asmoOpuonorus. — M.: U3natensctso FOpaiit,
2022.

Yennos, H0.C. Brenenue B kiieTounyto Ouonoruto. — M.: Akagemknura, 2005.

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

Tema 10. KiieTouHblil HUKI. JHI0PENPOAYKIUS.
3AHATHE 15
Tema: «Ctpoenue anpa. KneTtouHbIil UK. DHIOPETPOTYKIIHS
Hesan 3ansaTus: 1. PaccMoTpeTs Ha MUKpoOIpenapaTax U 3JIeKTPOHHBIX MHUKpO(doTOrpa-
GusX U U3Yy4UTh CTPOEHUE sI/Ipa KIETKH B MEpUO]l MHTEp(da3bl;

2. N3yuuTh (Pa3sl KIETOUHOTO ITUKIIA;
3. OxapakTepu30BaTh OMOJIOTUYECKOE 3HAUEHUE U CIOCOOBI SHI0PENPOAYKIIMH.

Bonpocs! 1J1s1 caMOnoaAroTOBKH
1. KireTouHbBIN ITNKIT.
2. Ctpoenue u GyHKLIUH sJIpa KIETKH B IEPUO UHTEP(a3Bl.
3. DHAOPENPOAYKIUA: OJUTEHUS U TOJIATIIIONIHS.

X0 caMOCTOATEJIHLHOM padoThI

Ne| 3ananme O0bexT IIporpamma neiicTBuit Bo3MoKHBIE OpHEHTHPBI

1 2 3 4 o)

1. |IIpoananu- | Tabnuna: Haiitu: wnapyxHyto snepnyio |[loamucu k Tabmuie, TEKCT U WILIIO-
3UpoBaTh | “YiIbTpamuK- |MeMmOpany, BHYTPEHHIOIO | cTpaiuu B yueOHuke (Bepemaruna, c.
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cxXemy pockomnuueckoe | MeMOpany, saepHeie  1opsl, [ 91-99; Yennos, c. 60-75)
CTpPOCHHSI |CTPOCHHE S[-|KapHOIUIa3My, YYacTKH TeTe-
a1pa. pa” pO- U PYXpOMaTHHA, SAPBILI-
KH.
N3yuuth Tabauua: Haiitn: mmeun xpomocowmsl, [[Toamucu k Tabmuie, TEKCT U WILIIO-
ctpoerue | “CtpykTypa LEHTPOMEpY, BTOPUYHBIE IIie-|cTpauuu B yueOHuke (Bepemaruna, c.
XpPOMOCO- | XpoMocoMm” PETSHKKH, CIYTHHK Xpomoco-|99-108; Yeniios, c. 76-82).
MBI MBI, XpOMAaTHIbI, XPOMOHEMBEI,
JAHK, rucToHsI.
Paccmor- | IIpenapar: Paccmorpers Ha wManom  u|Oxpyribie HEOONBIINE KIETKH, IIUTO-
peTb 0e3b-|KpOBb UeloBe- |0O0JIbIIOM YBEIMYEHUU 3PUT-|IUIa3Ma OKpalleHa B KPacHbIN IBET,
SNIepHBIE, |Ka pPOLIUTHI YeloBEeKa — BBICOKO- | MHTEHCHBHBIM 1O Tepudepuu U cia-
Hecoco0- muddepeHnmpoBaHHbie KieT- |Obli B ieHTpe kietku (Emucees, puc.
HBIE K pa3- KM, JHIICHHBIE siapa. 3apuco- |29, c. 35; HoBukos, Cesrenko, c. 103-
MHO>KEHHIO BaTh HECKOJBKO KieToK. B|104, puc. 68).
KIJICTKH MOJAMUACHA OTMETHTHh  OTCYT-
CTBHE si/Ipa.
Pacemor-  |IIpenapar: Paccmotpers Ha ManoMm u|l) cpenHero pasmepa KIETKU C 3€pHU-
peTh CTPO-|KPOBBL UEJIOBE- | 0OJIBIIOM YBEIUYEHUH CTpPOE-|CTON IUTOIIA3MOM, SIPO HEMPaBHIIb-
€HHUE s/Ipa  |Ka HUE sapa B 1) cerMeHrosiep- |Ho (opMBI, YacTo pas3deiieHO Ha
Hble JIeWKouuTax; 2) JIUM(O- | CerMeHTHI;
UTax. 3apUCOBATh HECKOJIBKO | 2) OKPYTJIble HEOOIbIINE KIETKH, ITH-
KJIETOK, CIIENaTh MOAIKUCH. TOIJIa3Ma OKpallleHa B roiy0oil 1BeT,
SIAPO TOYKOBUHON WM OOOOBUIHOM
hopmal, WHTEHCHUBHO-(PHOJIETOBOE
(Enucees, puc. 29, c. 35; HoBukos,
CBATEHKO, ¢. 103-104, puc. 68).
M3yuurs | Tabnuma: OxapakrepuzoBath  mpouec-|Ilognucu x Tabmuie, TEKCT U UILIIO-
¢dazpr  kie- | “KierouHblii  |cbl, MpoUCXOAAIIMEe Ha Kax-|cTpanuu B yueOHHKe (Bepemaruna, c.
TOYHOTO UK’ noi daze xiaerounoro rwkia: |109-113; Yenrios, c. 83-88).
IIUKJa Gl, S, G2, muto3. 3apucoBaTh
CXeMy KJIETOYHOTO IHWKIa B
TeTpaju WIN ajibooMe.
M3yuutrs | Tabnuma: “Ilo-|OxapakrepusoBars Ouonoru-|Ilognucu k tabnuie, TEKCT U WILIIO-
mpoiecc JUTEHHUS] U TIO- |YECKUH CMBICI Tpollecca SH- |cTpauuu B yueOHuke (Bepemaruna, c.
IHIOpE- murmonusy” | popenpoaykimu.  CocraButh |102-103; Yeniios, c. 88-96).
MPOTYKITHH tabnuiy: CpaBHEHHE TIONU-

TE€HHUU U IIOJIUIIIIONINH.

KoHTpoJbHbIE BONIPOCHI

1. O6psAcHUTE 3HAYCHHE MOHATHI: KapHoIUIa3Ma, KapuoJiieMMa, SiIEpHBIEC MOPHI, TeTepo-
XPOMAaTHH, SyXPOMAaTHH, SIPBIIIKO, SPHIIIKOBBIA OPTaHU3aTOP.

2. Kakoe cTpoeHne UMEIOT XpOMOCOMBI?

3. HazoBuTe nepro/ sl KIETOYHOTO IMKIJIA U UX OTHOCHTEIBHYIO JUTUTENILHOCT. B Kakom
nepuoze npoucxoaut yasoenue JJHK? B kakom nepuoje KieTka pacTeT U CUHTE3UPYeT OeNKu?
YTo MPOUCXOAUT B MOCTCHHTETUIECKOM TTepHoIe?

4. B yeM cOCTOUT OMOJIOTUYECKHI CMBICIT TIPOIEcca SHIOPEIPOAYKIIUN?

5. UTto Takoe MOJMTEHHS W MOJUIUIONIUsA? Y KaKuX OpPraHU3MOB dyaIle HaOJI0Iar0TCs
3T TIpoLecChI?

Jlureparypa

Emucees B. I'., Adpanacse 0. U., KotoBckuii E. ®. Atnac MUKpOCKOTTMYECKOTO CTPOE-
HUSl KJIETOK, TKaHel u opraHoB. — M.: Menununa, 1970. — C. 18, 29.
HosuxoB A. U., Ceatenko E. C. PykoBoACTBO K J1a00OpaTOPHBIM 3aHSTUSIM 10 THCTOJIO-
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UM ¢ ocHOBaMu 3MOpuonorun. — M.: IIpocsenienue, 1984. — C. 41-52.
I'pun H., Crayr VY., Teitnop . buonorusa: B 3 . — M.: Mup, 1993. — T. 3. I'naBa 22
(KneTtounsrit 1iukd).
Bepemaruna, B.A. OcHoBbl 0011e# mutonorun. — M.: Axkagemus, 2009.
Jlenuenko, E. M. Luronorus, ructonorus u smopuonorus. — M.: M3parensctBo KOpaiir,

2022.

UYennos, FO.C. Beenenue B ki1eTounyto ouonoruto. — M.: Akagemkaura, 2005.
Spwirun, B. H. u ap. buonorus: B 2 T. — M.: Beicas mikosa, 2003.

3AHSATHE 16

Tema: «Pa3MHOKEHHE KIIETOK
Henu 3ansTus: 1. PaccMoTpeTs Ha MUKpOTIpeNapaTax U CXxeMax B yUeOHHKE W U3YYUTh
MIPOIIECC KIETOYHOTO JICJICHHUS, Pa3JIMYHBIC CIIOCOOBI KJIETOYHOTO JCTICHHUS.
Bonpoch! /151 caMONOATOTOBKH
1. AMHTO3 KaK croco0 KJIETOYHOIO JAeICHH.
2. Xapaxrepuctuka (a3 MuTO3a. BHOIOTHUECKUIT CMBICT MUTO3A.
3. Meiio3 (penyKuHOHHOE U KBAIMOHHOE JICTICHHS).
X0/1 caMOCTOSATEJILHOM padoThI

Tema 11. Cnioco0ObI aeJieHuS KJIETOK

Ne| 3ananme O0beKT IIporpamma neiicTBuit Bo3MosKHbIE OpHEHTHPbI

1 2 3 4 S

1. |UnenTu- [Ipenapat: xa-|Haiitu Ha manom yBennueHuH |CM. NOSICHEHUsI B IpakTUKyme (AH-
bunmMpo- | pUOKHHE3 B[30HY jensmuxcs KJIETOK, Ha|apec, c. 68-73, puc. 33; HoBukos,
BaTh B IIpe- |KJIETKaX KOH-|00ibIIOM yBelndeHuH Haiitu |CBsATeHKO, c. 41-46, puc. 22).
napate (¢a-|4nMKa KOpEeIKa|KJIeTKH Ha craauu: 1) uHTep-

36l MUTO3a |JIyKa. ¢azpl, 2) npodassl, 3) meTa-
¢a3ebl, 4) anadassl, 5) Tenoda-
3bl. 3apucoBaTh KIJIETKH B
Kax 101 (aze MuTo3a.
2. | To xe [Ipenapat: mu-|To xe. 30Ha JieJeHMs pacrojoKeHa Ha Kpae
TO3 JKUBOTHOMU cpe3a. Jlensamuecs: KJIETKH OYEHb He-
KJIeTKU (Kpae- BEJIMKH, B OTIMYME OT MHTEP(A3HbIX
Bas 30HA Iede- KJIETOK B LEHTpe mnpenapara. [{uro-
HU aKCOJIOTJISA) Iia3Ma U TPaHUIbl JAETSAMIMUXCS Kile-
TOK NMPAKTUYECKU HE BUJHBI — 3aMeT-
Hbl TOJBKO SJpa KJIETOK B CTaJuu
npoda3sbl U Tenodasbl 1 XpOMOCOMBI B
cranuu Meradassl U aHagaspl. Cwm.
TaKXke MpakTukyM (Anzapec, c. 73-74,
Enucees, puc. 11, c. 18).

3. |Paccmor-  |IIpenapart: Haiiti Ha OonbiioM yBenuue- | Jlensmuecs KI€TKH KPYIHbIE, UX LU-
peTb aMu-|aMHMTO3 B SIU-|HUM aMUTOTHUYECKH JAEJsIIue- |ToIuiazMa caabo-po30BOro IBeTa, sii-
TOTHUYECKU |TEeIUATIbHBIX Csl KJIETKHM. 3apHCcOBaTh OJHY|pa KpyMHbIE, BULITHEBbIE UJIU CHUPEHE-
JENAIMECs |KIETKaX MOue- |WIA HECKOJIBKO KIIETOK. Bble. ['paHuIBl KIETOK ciaabo pasiu-
KJIETKU. BOTO  IY3BIps yiuMbl. MoOryT BCTpe4yaTbCsi MHOTO-

MBIIIIH. SJICPHBIE KJIETKU M KJIETKU C spamH,
pasneneHHbMH  niepeTsikkoit  (HoBu-
koB, CasiTeHko, c. 51-52, puc. 26;
Anapec, c. 66-68, puc. 32; Enucees,
puc. 12, c. 18).

4. |U3yuuthb Tabau1er: N3yunth coObITHsI, mpoucxo-|{CM. Mmoamucu K TaOiuIEe, a Takke
CXeMy “Meiio3.  Pe-|nmsamme B mporecce Melo3a.|TEKCT M WIIIOCTPAIMKM B YUYEOHUKE M
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Haiitu: OuBanmeHThI (TeTpaabl
XpOMaTH), XUa3Mbl, pacxox-
JIEHHE TOMOJIOTHYHBIX XPOMO-
COM, PacXO’KJICHHE XPOMATH/I.

npaktukyme (Tpommn u ap., c. 187-
189; Hosukos, Cssarenko, c. 61-63,
65-66).

Meiio3a JTYKIIMOHHOE
neyneHue”’,
“Meiio3. OxkBa-
IIMOHHOE JIeTIC-
HHUE”

Paccmor- | Mukponpena-

peTh MeHo-|paTr:  JIeJIeHHe

THYCCKU CO3pEeBaHUs

JIeISIIHNecs | IUIEeKICTKH

KJICTKH. JIOIIATUHOU
acKapusl

Haiitn npu manom ysenuue-
HUM: AWLEKIETKH, CIIepMaTo-
30U/1bl; IPU OOJIBIIOM YBEJH-
YEeHUU HOJISIPHBIE  TEJbLIA
(nomorutel) I u Il-ro mopsn-
Ka; Jensduivecs SAHLEKIETKH
Ha ctaauu metadassl 11.

IIpn masoM yBeNWYEHHM BHUIHBI Sii-
LIEKJIETKA C TOJICTOM TEMHOH 000JI04-
KO, MEXJly HUMU TEMHbIE TPEYTOJib-
HUYKHU — criepMaro3ouipl. [{uroras-
Ma SIULEKJIETKH CEeporo IBeTa, OTHAe-
JIeHa OT 00O0JO0YKHM OKOJIOKEITOYHBIM
(IepUBUTENINHOBBIM) IIPOCTpaH-
cTBOM. IloOIMTEI MMEIOT BHJI TEM-
HBIX TOYEK, OJIONHUT | mpuxar kK 000-
nouke sina, nomouut Il pacrionoxen
Ha TpaHUIE IUTOIUIA3MBI U OKOJIO-
JKEJITOYHOTO mpocTpancTBa. Kierku
Ha craguu MeTtadasbl UMEIOT Xapak-
TEPHOE BEPETEHO JICJICHUS, XPOMOCO-
MbI MAaKCUMaJIbHO YTOJIIECHBI U JIEKAT
B DKBAaTOPHAIBHOM O0OJIACTH KIICTKHU
(HoBukoB, CasiTeHko, c. 65-66, puc.
39)

¢ba3zbl.

KOHTpOJIbHLIe BOITPOCHI
1. HazoBure (1)8_3]51 MHTO3a U PACCKAKHUTC O CO6BITI/IHX, MMPOUCXOAIINX BO BPpECMA KaXKJI0M

2. B kakux kimeTkax qame BCCro Ha6J'IIO)IaeTC$[ amuTo3? Uto Takoe FCHCp&THBHBII’I n ac-
FCHepaTI/IBHI)II\/JI amuTo3? Kak BEI moJjrara€te, KaKuMHM IMpUIrMHaMHM BBI3BIBACTCA aMHUTO3 B OyKapu-

OTHYECKHUX KIIETKaX?

3. HazoBure oTiinunsa Meio3a OT MUTOTUYECKOTO JIEJICHU.
4. Yro Takoe kpoccunroep? B yem ero 6monorudeckoe 3HaueHUE?

Jlureparypa

Emucees B. I'., Adanacne 0. U., KotoBckuii E. ®. Atnac MUKpOCKOMHYECKOTO CTpOe-
HUS KJIETOK, TKaHed U opraHoB. — M.: Menumuna, 1970. — C. 18, 29.

Hosuxos A. U., Ceatenko E. C. PykoBoJCTBO K J1aOOpaTOPHBIM 3aHATHSIM IO THCTOJIO-
UM ¢ OcHOBaMu sMOpuorniorun. — M.: IIpocBemienue, 1984. — C. 41-52.

I'pun H., Crayr V., Teinop . buonorus: B 3 T. — M.: Mup, 1993. — T. 3. I'naBa 20

(PazmHOXeHUE)

Bepemaruna, B.A. OcHoBsl 00111e# nuronoruu. — M.: Axagemusi, 2009.
Jlenuenko, E. M. [urtonorus, ructonorus u amopuosnorusi. — M.: UznarensctBo FOpaiit,

2022.

UYentos, 10.C. Brenenue B kierounyto ouonoruto. — M.: Axkagemkaura, 2005.
Apeirun, B. H. u ap. buonorus: B 2 1. — M.: Beicias mxoia, 2003.

KosnnoxkBuyMm Ha Temy: «CriocoOb! 1eI€HUS KIETOK

3AHATHE 17

He.]'ll/l 3aHATUA: 1. C(I)OpMI/IpOBaTB MNpeaACTaBJICHUC O croco0ax U MeXaHU3Max KIIETOY-

HOT'O ACJICHUS.

TEOPHH.

Bonpocs! 1u1s1 06cyxneHust
1. Mcropust OTKpBITUS aMMTO3a, 3HAUYEHHE STOrO OTKPBITHS Ul CO3IAHUS KIETOYHOM

2. PemapaTtuBHBIN aMHTO3 Y DYKapHOT.
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3. MuT03 Kak OCHOBHOM CITOCO0 KJIETOYHOTO JACIICHUS y DYKapHuoT.
4. CBoeobpasue mpoIeccoB MUTO3a y TPHOOB.
5. UcTopusi OTKPBITUS U U3YYCHHUS MeEH03a, 3HAYCHUE ITOTO OTKPBITUS I CO3JAHUS

XpOMOCOMHOfI TEOPHHU HACIICACTBCHHOCTH.

2022.

6. Xapaxrepuctuka (a3 meiio3a. buonoruueckuii cMpica Meiio3a.
Jlureparypa
Bepemaruna, B.A. OcHoBbl 00meit nutonorun. — M.: Akanemust, 2009.
Jlenuenko, E. M. Iurtonorus, ructonorus u amopuosiorus. — M.: U3narenscTBo FOpaiit,

UYennos, 10.C. Breaenue B kiieTounyro ouosoruto. — M.: Akagemkaura, 2005.
Apeirun, B. H. u ap. buonorus: B 2 1. — M.: Beiciuas mixoia, 2003.

3AHSATHE 18
Kondepenuus na remy: «CtapeHue U CMEpTh KIETKU
Hean 3ausaTus: 1. ChopmMupoBaTh NpeACTaBICHUE O MEXaHU3MaxX U OMOJOTHICCKOM

CMBICJIC IIPOLECCOB CTAPCHUA U CMCPTH KIICTOK.

2022.

IIpumepHbIe TEMbI 10KIa/10B
OCHOBHBIE TEOPUU KJIETOUHOI'O CTAPEHUSI.
Hekpo3 kieToxk.
ATIONTO3: IPUMEPHI U POJIb B )KMBOM OpTaHHU3ME.
MexaHu3Mbl UHIYKIIUH allONTO3a: MUTOXOHIPUAIbHBINA MYTh.
MexaHu3Mbl UHAYKLHHU alloNTo3a: PeLEeNTOPHBIN MyTh.
Kacna3sel 1 ux poJib B aronTose.
CtpoeHue u GyHKIMH allOITOCOM.

Jlureparypa

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

Noook~whPE

UYentos, }0.C. Brenenue B kiierounyto ouonoruto. — M.: Axkagemkaura, 2005.
Capunikas M.A., Onumienko I'.E. Mexanusmsr anonto3a. O630p // buoxumus, 2015, Tom

80, Brim. 11, c. 1613-1627.
6 IMJAKTUUYECKHUE MATEPHUAJIBI IJ151 KOHTPOJISA (CAMOKOHTPOJISA)

YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4Hble CpeACTBA, MOKA3aTeIH U KPUTEPUH OLIEHUBAHUS KOMIETEeH Mt

HNupekce
KOMITe- Onenounoe IToxa3zaTenn Kpurepun oueHuBanus
CpeacTBo OLlCHMBAHUSA c(hopMHPOBAHHOCTH KOMIIETCHIUHI
TeHUHMHU
Tecr Huzkuit KonuuecTBo npaBUIIBHBIX OTBETOB Ha BO-
(Hey1OBIETBOPUTENBHO) | Ipockl Tecta MeHee 60 %
YK-1, [Toporosslii KonnyecTBO mpaBWIBHBIX OTBETOB HA BO-
OIIK-8 (YZOBIETBOPUTENILHO) | Mpockl TecTa oT 61-75 %
IK-2 ba3zoBbrit KonnyecTBO mpaBWIBHBIX OTBETOB HA BO-
(xopo1o) npocsl Tecta oT 76-84 %
Beicoknii KonnyecTBO mpaBWIBHBIX OTBETOB HA BO-
(OTIIMYHO) mpockl Tecta oT 85-100 %
['padpuye- CTylneHT BBHINOJIHWI pPabOTy HE HOJIHO-
OMK-8 | C¥a1 pabota Huzkuit CTBbIO, WJIM K€ JOMYCTWI B HeH rpyOble
K 2- (3apucoBku | (HEYIOBIETBOPHUTEIBHO) | OMMOKM B 3apUCOBKAX WM TOAIMHKCSX,
i B abOOMeE) TpeOyIOIIHe MOJHON NepeaeKu paboThlI.
[ToporoBbiii CTyaeHT BBIMOJHUI PpalbOTy MOJHOCTHIO,
(YZOBJIETBOPUTENILHO) | HO JIOMYCTHUJI B HEH rpyOble OMMOKHU B 3a-
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PUCOBKaxX WM MOANUCSX (KOTOpBIE YycCrie-
BAET MCIIPABUTD B XOJC 3aHATHUSA).

CTyleHT BBINOJIHWI PabOTy MOJHOCTHIO,

OIIK-8
[1K-2

Anamms
IpenaparoB

ba3zoBb1it HO JOIYCTUJI B HEH HENOYETHI B 3apUCOB-
(xopo1o) KaX WINA IOIIUCSX, JETKO HCIPAaBIsAEMbIC
I10CJIE 3aMEYAHHUS

. PaboTa BBIIOJIHEHA MOJHOCTHIO, O€3 OlIu-

Bercotait 00K, aKKypaTHO; PUCYHKH U HOI,[HI/ICI/I BEp-
(oTmHaHO) HBI, [IBETA IIEpeJaHbl BEPHO

CTyzIeHT oTBEYaeT HENpaBUIIBHO, HEYETKO

Huzkuin U HeyOeuTeNbHO, 1aeT HEeBepHbIe PopMy-

(HEeYTOBJIETBOPUTEIHHO)

JUPOBKU, B OTBETE€ OTCYTCTBYET KaKoe-
1100 IpeCTaBICHHE O BOIIPOCE

[ToporoBbiii
(YIOBIETBOPUTEIIBLHO)

CTyneHT oTBe4aeT HEKOHKPETHO, Cabo apryMmeH-
THPOBAaHHO M HE yOEOUTENBHO, XOTS W MMEET Ka-
KOE-TO MPEACTAaBICHHUE O BOIIPOCE

bazoBbIii
(xoporio)

CTy,I[eHT OTBCYACT B LCJIOM HPABUIIBHO, HO HCIO-
CTAaTOYHO IIOJIHO, YETKO " y6eI[I/ITeJ'ILHO

Bricokuii
(oTHMuHO)

CTaBI/ITCﬂ, cCJIM  TIPOACMOHCTPHUPOBAHBI 3HAHUC
BONpoca U CaMOCTOATCIIBHOCTb MBIIJICHUS, OTBET
COOTBCTCTBYCT Tpe60BaHI/ISIM NPpaBUJIbHOCTH, IOJ-
HOTBI 1 apTYMCHTHUPOBAHHOCTU.

VK-1,
OIIK-8
[1K-2

Cobeceno-
BaHHE, KOJI-
JIOKBUYM

Huzkuit
(HEy10BJIETBOPUTEIIHHO)

CtyneHT oOHapy)XHBaeT He3HaHHE OOJb-
1Iel 4acTH COOTBETCTBYIOLIETO MaTepHua-
Ja, JOMycKaeT OMMUOKU B (HOpMYyIUpPOBKE
ONpE/ENICHNH, HCKaXalolllue HX CMBbICIH,
HEBEPHO YNOTpeOsieT TepMHUHBI, Oecropsi-
JIOYHO M3JIaraeT MaTepual.

IToporossiii
(YTOBIETBOPUTEIILHO)

CryaeHT oOHapy>XMBaeT 3HaHUE W TOHU-
MaHHe IPOrpaMMHOI0 MaTepuala, Ho:

e M3jaraeT MaTepuas HEMOJIHO U JIOIyc-
KAaeT HETOYHOCTU B OMNpPEIEICHUU MOHS-
THUM;

e He ymMeeT 00OCHOBaTh CBOM CYXKJIEHUS
Y TIPUBECTH TIPUMEDHI,

u3JaraeT MaTepuan Hemocsjael0BaTelbHO U
JIOTTYCKaeT OMIMOKH B SA3BIKOBOM O(OpM-
JICHWHU M3J1araeMoro MaTepuaia.

bazoBrIit
(xoporo)

CrynaeHT oOHapy>XuMBaeT 3HAHUE W TOHHU-
MaHH€ MPOrPaMMHOI0 Marepuaa, Ho:

® B OTBETC AONYIICHBI MaJlIO3HAYUTCIIb-
HbIE OMMOKH M HEJOCTATOYHO IMOJHO pac-
KPBITO COZIEpKaHUE BOIIPOCA;

® HE IPUBEACHBl  WUIIOCTPUPYIOIIME
MMPpUMEPLBI, HCAOCTATOYHO 4ETKO BBIPAXKCHO
o0o011arolee MHEHHE CTYACHTA;
JonymieHo 1-2 Hemouera B TOCIEAOBA-
TEIBHOCTU U S3BIKOBOM O(QOPMIICHUU W3-
JlaraéMoro mMarepuaia.

Bricoknii
(oTnMYHO)

CtyneHT oOHapyXuBaeT TIyOoKoe H
POYHOE YCBOCHHE NPOrPaMMHOTO Mare-
puana:

® TOJHO HW3JIaraeT MaTepua, JTaeT Ipa-
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BUJIBHOE OIPENEIICHNE OCHOBHBIX TOHS-
THM;

e O0OHapy)XHBaeT NIOHUMaHHUE MaTepHala,
(BepHBIC OTBETHI NPH BUIOU3MEHCHHUHU 3a-
JaHUs), MOXKET OOOCHOBATH CBOM CYXKIC-
HUS, TIPUMCHUTH 3HaHWS Ha TPAKTHKE,
MPUBECTH HEOOXOAUMBIC IPUMEDHI;
u3JaracT MarepHall IOCIIEAOBAaTeIbHO U
NPAaBUJIBHO C TOYKH 3PEHHSI HOPM JIUTEpa-
TYPHOTO SI3bIKA.

VK-1,
OIIK-8
[1K-2

PacueTnas
3aga4a

Hu3zknii
(HEeYIOBJIETBOPUTEIHHO)

3ajaua He pellleHa WIM PELICHA HEBEPHO,
WIM ITOPUTM PELICHHs HE 3alMCaH, WIN
3alMCaHHbIM AJTOPUTM HE MOXKET IpHUBeE-
CTH K IaHHOMY OTBETY.

[ToporoBsiii
(YIOBIETBOPUTEIHHO)

3ajaya B LIEJIOM pElIeHa, HO aJIrOpUTM
pelleHHs 3alMCaH HE IOJIHOCTBIO, WIM B
3aMKUCy UMEIOTCS OLIUOKH.

bazoBrrit
(xopor1o)

3ajaua pelieHa BepHO, aJrOPUTM peIlIeHUs
3aIMMcaH MOJHOCTHIO, HO B 3aIMCH UMEIOT-
Ccsl He rpyObIe OIINOKU.

Bricokuit
(oTIIMYHO)

3asaya perieHa BEpHO, aJITOPUTM pELICHUs
3amKcaH MOJHOCTBIO, 3alIUCh HE COAEPIKUT
OIINOOK.

YK-1,
OIIK-8
I1K-2

YcrHOE co-
oO1eHue
(mokinan ¢

MyJIbTUME-

TUHHOMN
npe3eHTa-
[Hei) Ha

KOH(epeH-

J197051

Huzkuit
(HEey10BJIETBOPUTEINIHHO)

Tema cooOrmieHus (10KJIana) HE pacKphITa,
0OHApY)KMBAECTCA CYIIECTBEHHOE HEMOHU-
MaHHe NpoOJIeMbl.

[Toporosbiii
(YZOBIETBOPUTEINIBHO)

HNMeroTcs cyliecTBeHHbIE OTCTYIUIEHUSI OT
TpeboBaHuil K coolmieHuo (aoknany). B
YaCTHOCTH: T€Ma OCBEILCHA JIMIIIb YacTHY-
HO; JOMYyIICHBI (HaKTUYECKHE OIIMOKU B
COJIep’)KaHUU COOOIIEHUST WU TPU OTBETE
Ha JIOMOJIHUTENIbHBIE BOMPOCHI, OTCYTCTBY-
eT aHann3 uHGOpPMaIluH, BHIBOJ.

bazoBrrit
(xoporo)

OcHoBHblE TpeOOBaHUS K COOOLICHUIO
(oKJIaZy) W ero Mpe3eHTalMH BbINOJIHE-
HbI, HO IIpHU 3TOM JOMYIICHbBI HEAOYCTEI. B
YaCTHOCTH, UMEIOTCS HETOYHOCTH B U3JIO-
KCHUW MaTepHualia; OTCYTCTBYET JIOTHYe-
CKasi TMOCJIEIOBATEIbHOCTh B CYXACHUSX;
He BBIJIEp)KaH 00beM COOOIIeHUs (JI0KIa-
J1a); UMEIOTCS YIyIIeHus: B 0(hOpMIICHUHY;
Ha AOIIOJHHUTECJIBHBIC BOIIPOCHI AAaHBI HE-
TIOJTHBIE OTBETHI.

Bricokuit
(oTnHuHO)

BrmosHeHEI Bce Tpe6OBaHI/I$I K IIOArOoTOB-
K€ W MPEe3EHTAIlMH COOOLICHUS (JIOKIIaia):
TEMa pPAaCKpbITa TIOJHOCTHIO, CBEICHHSI
HAaY4HO JOCTOBEPHBI, JOTMYHO H3JI0KEHBI;
chopMynupOBaHBl  BBIBOJBI, BBIIECPKAH
00BeM, coOM0/IeHbl TPeOOBAaHUS K BHEIII-
HeMy O(OPMIICHHIO, YKa3aHbl MCTOYHHKH
uHpOpMaLUY, JaHbl MPABHIbHBIE OTBETHI
Ha JIOTIOJHUTEIIbHBIC BOITPOCHL
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6.2 Ilpome:kyTOoUYHAs aTTECTAMS CTYACHTOB MO IMCHUILIHHE

IIpomexyTouHas aTTecTanus SIBISETCS MPOBEPKOM BCEX 3HAHUM, HABBIKOB M yMEHUU
CTYACHTOB, MPUOOPETEHHBIX B MPOLECCEe U3YUCHUS AUCIUILTNHBI. DPOPMOI MPOMEKYTOUHOM aT-
TECTAaLMM 110 JUCLUUIUIMHE SBJISETCS YK3aMEH.

JI1st OLleHMBaHUA PE3yJIbTaTOB OCBOCHUS JUCLMIUIMHBI IPUMEHSIOTCS CIEAYIOIIHUE KPH-
TEPUM OLICHUBAHUS.

KpnTepnn OLCHUBAHUS YCTHOI'O OTBETA HA 3K3aMEHE

Oruenka

Tloka3zarenu oleHKH

O1inyHo

Marepuain u3J10KeH rpaMOTHO, B ONPEACIICHHON JIOTUYECKOU MOCIEeI0BATEIbHO-
CTH, TOYHO UCITOJIb3YETCSI TEPMUHOJIOTHSL.

[loka3aHo ymMeHHE WLTIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS KOHKPETHBIMHU
MIPUMEPAMH, TPUMEHSTh UX B HOBOW CUTYaIIUH.

[Ipo1IeMOHCTPUPOBAHO YCBOEHUE PAHEE U3YUEHHBIX COIMYTCTBYIOLIUX BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMUHUBOCTb KOMIIETCHIINH, YMEHUN U HaBBIKOB.

OTBeT Npo3ByYa cCaMOCTOSTENIbHO, 0€3 HABOASIIUX BOIIPOCOB.

JonyiieHsl 0jHa — JABE€ HETOYHOCTH IPU OCBEUIEHHH BTOPOCTENEHHBIX BOMPO-
COB, KOTOPBIE UCHPABIISIFOTCS 110 3aMEUYaHUIO.

Xopomo

OTBeT yJIOBIETBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha OLEHKY «5», HO IIPU 3TOM
UMEET OJMH U3 HEJIOCTATKOB:

- B M3JI0)KCHHUH JOMYIIECHBI HEOOJIbIINE MPOOEIbl, HE UCKAa3UBIINE COIACPIKAHKE
OTBETA;

- TOTMYIIEHBI OAWH — JBa HEJIOYETa MPHU OCBEIIEHUH OCHOBHOTO COJIECpP>KaHUS OT-
BETa, UCIIPABJICHHBIE 110 3aMEYaHMIO TPEIo1aBaTers;

- JOITYHICHBI oIIHOKa UiIu Ooee ABYX HCI0OYCTOB IIPU OCBCHICHUHU BTOPOCTCIICH-
HBIX BOIIPOCOB, KOTOPBIE JIETKO MCIPABIIAIOTCS MO 3aMEYaHUIO MPENOAABaTENs.

Y nosnerBo-
PUTENBHO

CTYHGHT 3HACT U MOHUMACT MaT€pual mo 3aJIaHHOM TEME, HO HU3JIOKCHHUEC HCIIOJI-
HOC, HCTIOCIICAOBATCIBHOC, JOITYCKAOTCA HETOYHOCTU B ONPCACIICHUU HOHHTI/IP’I,
CTYACHT HC MOXKCT 00OCHOBAThH CBOM OTBETHI HA YTOYHAIOOIME BOIMPOCHI MPEIIO-
JaBaTeCIsd.

Heynosne-
TBOPUTEIBHO

CryneHT nonyckaer omMOKHU B ONPEIEICHUN TTOHSATUH, HCKaXAIOIIHE UX CMBICII,
OecropsI0YHO U HEYBEPEHHO M3Jy1araeT marepuai. Jlenxaer omumoOKy B OTBETaX Ha
YTOUHSIOIIME BOMPOCHI PENOAABATENS

6.3 TunoBblie KOHTPOJIbHBIE 3aJaHUA UJIH MHBIC MaTepPHAJIbI, HCOﬁXOI{I/IMbIe AJIA OHEHKH

Bapuanr 1

pPe3yJbTaTOB 0CBOCHUSA TUCHUIIIMHBI

IIpuMepsI TeCTOBLIX 3a1aHUI
ITo Teme: «BBenenue. [Ipeamer, METOABI, UCTOPHUS ITUTOTOTHUN.

1. M3oOperarenemM MUKpPOCKONA CUUTAETCS:
a) Huxonait Konepnuk;
0) lNanuneo anmuneii;
B) PoGepT I'yk;
r) AHTOHM BaH JIeBeHTYyK.
2. Muxkpockon JIeBeHTI'yKa UMed:
a) OZIHY JBOSIKOBBINTYKIIYIO JIMH3Y;
0) IBE BBIMYKJIBIX JINH3BL;
B) JIBE BOTHYTBIX JIMH3BI;
I') ZIBE JIMH3BI — BBIITYKJIas U BOTHYTas.
3. Kietku )kxMBOTHBIX (KpacHBIC KPOBSHBIE TEJbIIA) MIEPBBIM YBUACI U U300pa3uil:
a) AHTOHM BaH JIeBeHIyK;
0) PoGept 'yk;
B) Heemust I'pro;
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r) Mapuemio Mansnuru.
4. B nepBbIX CBETOBBIX MUKPOCKOIAX MEUIAJIO OTYETIMBO BUAETh KIETKU SIBJICHUE!
a) MOJISIPU3ALINY CBETA;
0) IMCIIepCuu CBETA;
B) XpoMaTU4yecKoi abeppanuu;
r) a3 dekt Jomnepa.
5. Knerounas teopust — 3T0 yueHuUe 0 TOM, 4TO:
a) BCE PAaCTEHHUs COCTOAT U3 KJIETOK;
0) BCE JKHUBBIE OPTaHU3MBbI COCTOSIT U3 KIIETOK;
B) KJIETKA COCTOUT U3 IIJIa3MaJI€MMBbI, IUTOILIA3MbI U A7pa;
I') KJIETKA — CJIO’KHAsl CUCTEMA, BKIIIOUYAIOLIasi MHOXKECTBO OPraHOUIOB.
6. Kro BnepBbie cpopMynupoBa OCHOBHBIE MOJ0XKEHUS KJIETOUHOU Teopun?
a) Mapuemio Manbnuru;
0) Pobept ['yk;
B) A [lypkuns;
r) Teonop IlIBaHH.
7. Kaxoe ommbo4HOe 10JIOKEHUE KIIETOYHON TEOPUHU MTPUBEIICHO HIDKE?
a) KJIEeTKa SBJISI€TCS HAaUMEHbIIEeH eAMHULIEH KUBOTO;
0) KJIETKU pa3IMYHbIX OPTaHU3MOB CXOJHBI [0 CBOEMY CTPOEHUIO;
B) 00pa30oBaHKE HOBBIX KJIETOK MPOUCXOANUT U3 OECCTPYKTYPHOM Macchl;
I') MHOTOKJIETOYHBIE OPIaHU3MbI IIPEJICTABIISIIOT COOOM CIIOXKHbBIE aHCAMOJIM KJIETOK, CTPYK-
TYPHO U (PYHKIIMOHAJIBHO CBA3aHHBIE MEX/y COOOH.
8. Kakas knerouHas CTpyKTypa W3 MEpeUYrCIeHHbBIX Obla OTKphITa B XIX Beke, ¢ 1mo-
MOII[bIO CBETOBOI'O MUKPOCKOMA?
a) Ia3MajieMma;
0) LIeHTpocoMa;
B) MOJIMCOMA;
T') LIUTOCKEJET.
9. PesynmpTupyromee yBeInueHHE CBETOBOTO MUKPOCKOTIA PaBHSIETCS:
a) YBEJTMUYEHUIO 00bEKTHBA;
0) YBETTUUCHUIO OKYJISIPA;
B) CyMMe€ yBEJMUEHUI 0OBEKTUBA U OKYJISPA;
T') IPOU3BEACHUIO YBEIMUEHUN O0BEKTUBA U OKYIISIpa.
10. Pa3pemarommasi CiocOOHOCTh MUKPOCKOIIA 3aBUCHUT OT:
a) anepTypsl OOBEKTUBA;
0) mpenoMIIeHUs] ONTHYECKON Cpefibl, B KOTOPOM HaXOJUTCS JINH3A;
B) JJTUHBI BOJIHBI UCTIOJIb3YEMOT0 U3IyUEHUS;
I') BCETO BBIIICTIEPEUHCICHHOTO.
11. Kakoil U3 MeTO/l0B CBETOBOM MHKPOCKOIUU MO3BOJISET HCCIIEI0BAaTh HEOKpAIIECH-
HBIE TIpenapaThl?
a) ¢uryopecieHTHas MUKPOCKOIIHS;
0) ynbTpaduoaeToBasi MUKPOCKOITHS;
B) ()a30BO-KOHTPACTHAsE MUKPOCKOIIHS;
I') 0OBIYHAst MUKPOCKOMHS ITPU OOKOBOM OCBEIICHHUU.
12. DneKTpOHHBII MUKPOCKOII OBLT H300pETEH B!
a) 1891 rony;
6) 1931 rony;
B) 1951 rony;
r) 1981 rony.
13. KOHCTpYKTUBHOW OCOOCHHOCTBIO 3JEKTPOHHOTO MMKPOCKOIA SIBISIETCS CIEIYIO-
miee:
a) B TyOyC MHKpPOCKOIIa HAKAYUBACTCS BO3/AYX U CO37]a€TCSl BBICOKOE JIaBJICHUE;
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0) BMecTO TUH3 U1 (DOKYCHPOBKHU JTyda HCIIONB3YIOTCS AICKTPOMArHUTHBIE KATYIIIKY;
B) 17151 GOKYCUPOBKH JIyda UCIIOJIb3YIOTCA 3epKajia i MOHOKPUCTALIIBI,
') OH YIPABJIAETCS KOMIIBIOTEPOM.
14. Kakoii npubop uCnoap3yeTcst MpH U3TOTOBIECHUHU CPE30B IS SJIEKTPOHHOM MUKPO-
ckonuu?
a) pOTallMOHHBIA MUKPOTOM;
0) 3aMOpaKUBAIOIIUN MUKPOTOM;
B) KpHUOCTAT;
I') YJIbTPaMUKPOTOM.
15. Meton aBTOpaauorpaduu BKIIOYACT:
a) MEUCHHE BEIIECTB PAITMOAKTUBHBIMH H30TOTIAMH;
0) 3aMOpaKMBaHKE KJIECTOK U APOOJICHHUE UX YIbTPa3BYKOM;
B) UCIIOJIb30BaHUE CKAaHUPYIOILIETO IEKTPOHHOTO MUKPOCKOTIA
T') UCIIOJIb30BaHKE IIEHTPUDYTH.

IIpuMep UTOroBOro TecTa /Jisi NPOBEPKH 3HAHMI 1O JUCHUIINHE

Bapuant 1

WHucTpyKuus 11 CTyIeHTa

Tect conepxkut 25 3ananuii, u3 HUX 15 3aganuii —vyacte A, 5 3amanuii — yacth B, 5 3amanuit
— yacth C. Ha ero Beimonnenue otBoautcs 90 munyt. Ecnu 3amaHue He yaaercs BBINOJHUTH
cpasy, nepeiauTe K cienyromniemy. Eciu octanock BpeMs, BEpHUTECH K TPOIYIICHHBIM 3a/1aHU-
ssM. BepHO BbINOJIHEHHBIE 3a/1aHus YacTH A orieHuBaroTcs B 1 6amr, yactu B — B 2 6amna, yactu
C — 5 6amnos.

YACTb A

K xaxaoMmy 3a1anuo 4acTu A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJIMH BEPHBIN.
BrimonHuB 3aaHme, BEHIOEPUTE BEPHBI OTBET U YKAXKHUTE B OJIaHKE OTBETOB.

Al. Bo Bcex »KHBBIX KJIETKaX UMEIOTCS:

a) sanpa

0) MUTOXOHIPUU

B) puOOCOMBI

T') JIN30COMBI

1) OI1C

A2. Kakue opraHoubl U3 NEpEYUCIECHHBIX y4acTBYIOT B cuHTeze ATD?
a) komruiekce ['ombmxu

6) OIIC

B) pubOCOMBI

T') TU30COMBI

1) MUTOXOH/IpUU

A3. I'ne cunTe3upyrorcs pudbocoMbl?
a) B sAIpe, B yUacTKax 3yXpoMaTuHa
0) B sape, B SAAPHIIMIKAX

B) B anmnapate ['oibxu

T') Ha IUIa3MalieMMe

A4. Kakyro ¢yHKIIUIO BBITIOTHSIOT puOOCOMBI?

a) cunre3a ATD

0) cuHTe3a OEIKOB

B) CHHTE3a YIJIEBOJIOB U JIMIIUIOB

T') paclleryIeHus] OpPraHu4eCKUX MOJIUMEPOB O MOHOMEPOB
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AS5. Knerounas crenka rpuOoB 1 OakTepuii oopasyeTcs us:
a) IEeJITIOI03bI

0) MyKOIOIHCaxapuI0B

B) KepaTHHa

r) hochonmunuaoB u 6GenKOB

A6. Kakyro (pyHKIIMIO BBITTOTHSIOT JTU30COMBI?
a) KJIETOUYHOTO MUILEBAPEHUS

0) cuHTE3a YrIeBOI0B U JUIU0B

B) TPAHCTIOPTHYIO

r) cunre3a ATO

A’7. Kakue nponeccsl IpOUCXOAAT B MATPUKCE MUTOXOHIPUIA?
a) pacuienjeHue 6eIKoB 10 AMUHOKUCIIOT

0) oxucnurensHOe (hochopunupoBanue u cuaTe3 ATD

B) paclleIIeHUEe KUPHBIX KHCIOT U TPEXaTOMHBIX yIJIEBO/IOB
') CHHTE3 YIJIEBOJIOB M JIUITH/IOB

AS8. Kakoii 6etok 00pazyer MUKPOTPYOOUKH B DYKaPHOTHIECKUX KIIETKaX?
a) aKTUH

0) TyOynuH

B) MHO3UH

') KepaTuH

A9. Kakue KIeTouHble OpraHoubl HE 00pa3ylTCs B KJIETKE 3aHOBO U JOJKHBI HACIE0-

BaThCA OT MaTepHHCKOﬁ KJIETKU?

a) OIIC

0) pubocombl

B) KoMruiekc ["onbmku

T') TM30COMBI U MUKPOTEIbIIa

1) MUTOXOHAPUHU U XJIOPOTLJIACTHI

A10. Kakue kneTouyHble opraHoujbl U3 mnepeuncieHHbix conaepxkar JHK, ornmunyio ot

JHK sinpa?

a) IEHTPUOIIHN

B) OIIC

') KOMIUIEKC ["osb1Ku
1) MUTOXOHIPUU

€) pudOCOMBI

All. IuTorurasma KJIETKH 3arojHEHA HHUCTEPHAMU TPaHYJISIPHOHN (IIepOXOoBaTOM) IHIIO-

mIa3MaTudeckon cetu. Kakoi nmponecc MHTCHCUBHO UJCT B KJIeTKe?

a) aronuros

0) CHHTE3 JIMIHI0B
B) CHHTE3 O€JIKOB

') CHHTE3 yIJIEBOJIOB

A12. Ilpu umnpersanuu cepeOpoM B LUTOIIa3Me KJIETKH OOHapy>KeHbl MHOTOYHUCIICHHBIE

HeperieTalInuecss HUTH, OCOOCHHO T'YCTO PACIOJIOKEHHbIC BOJIM3H s/pa M Tuia3MalieMMbl. UTo
3TO 3a 0Opa3oBaHue?

a) MUKPOBOPCHUHKH
0) MUTOXOHIpUU
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B) puOOCOMBI
T') IUTOCKEJIET

A13. Yto Takoe moJuTeHUS?

a) BUJ HIOPENPOIYKIIUN — YBEIIMYEHUE MACCHI XPOMOCOM
0) BUI SHIOPETIPOAYKIIMH — YBEITUYCHHUE YHUCIIA XPOMOCOM
B) BUJI OECTIOJIOTO Pa3MHOKEHUS

T') BUJI TIOJIOBOTO Pa3MHOKECHHS

Al4. AmuTo3 (psMoe JeIeHKE) MPOUCXOIUT B:

a) MPOKAPUOTUYECKUX KIIETKaX

0) KJIETKaxX BBICIIUX PACTCHHUM

B) MOJIOBBIX KJIETKaX

T') B CTApEIOIIUX U BBICOKOIN(DPEepEeHITIPOBAHHBIX 2YKAPUOTUYECKUX KIIETKAX
na+r

A15. DpUTPOIUTHI MIIEKOTIUTAIOIINX JUIICHBI s/1pa. CrIOCOOHBI JIU 3TH KIJIETKH JIETUTHCS?
a) na

0) Her

B) CIIOCOOHBI MPU OTNPEAETCHHBIX YCIOBUAX

YACTH B

bynbre BHUMaTenbHbl! 3aganus yactu B MoryT ObITh TpeX THUIIOB:

1) 3amanus, comeprKalue HECKOJIBKO BEPHBIX OTBETOB;

2) 3aj1aHKe HA YCTAaHOBJICHUE COOTBETCTBUS,;

3) 3amaHus, B KOTOPBIX OTBET JOJKEH OBITH JIaH B BHJE YMCIIA, CJIOBA, CHMBOJIA.

B1. YcranoBute cOOTBETCTBHE THIIOB KJICTOK U HMCIOIIUXCA B HUX OPraHOUJOB.

Kitetkn OpraHouipl
ITpokapuotnueckue A. MutoxoHpuu
DyKapuUOTUYECKUE [TnacTuasl

b. Hykneounn
Tunaxkougsl

B2. Vkaxure, kKakoil U3 YIriieBOJOB UCIOJIB3YETCS B KAUECTBE 3aI1aCHOTO MUTATEIBHOIO Be-
LIECTBA B KJIETKAX Pa3HbIX OPraHU3MOB.

Knetkn VYraeBonsl
Pactenuii A. I'muxoren
['pubos b. Kpaxman
JKuBOTHBEIX
B3. YcranoBute COOTBETCTBHE.
Oprasou/ibl XapakTepuCTUKHI
Kryruku A. Kopoue
Pecanuku b. KonndecTBo B KiIeTKax — 40 HECKOJIbKUX ASCATKOB
B. /IBrxyTCs B IIIIOCKOCTH
I'. inunnee
J. KonnuecTBO B KJe€TKax — THICSYH
E. JIBuXyTCcs B TpEXMEPHOM MPOCTPAHCTBE

B4. B nensmeiics kieTke He OOHApYKUBAETCS SIIPO, XPOMOCOMBI PACTOJIOKEHBI JBYMS
TPYIIIIaMH BBIIIE M HUYKE SKBATOPUATLHOHN MJIOCKOCTH KJIETKH, XOPOIIIO 3aMETHBI HUTH BEpETEHA
nenenus. Kakoit ¢haze MUTO3a COOTBETCTBYET TaKasi CTPYKTYpa KJIETKH?

B5. B xakoM geneHnn Meio3a K MoJIt0caM KIETKU PacXoISITCsl TOMOJIOTHYHBIE XPOMOCOMBI?
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YACTH C

OtBersl k 3ananuaM yactu C popmynupyeTe B KpaTkoil cBOOOAHOMN (hopMe U 3aluChIBacTe B
0JIaHK OTBETOB.

C1. ChopmynupyiiTe OCHOBHBIC TTOJIOKEHUS KIIETOYHON TEOPUU CTPOCHHS OPTaHU3MOB.

C2. KakoBo 3HaueHue OEIKOB B KIETKaX?

C3. KpaTtko oxapakTtepu3yiTe CTpOCHHE U (PYHKITUU HIOIIJIA3MAaTHIYECKOU CETH.

C4. Yro Takoe 3HAOpENpOayKIHs (3HAOMUTO3)?

C5. B ueM cocTOUT OMOJIOTUYECKUI CMBICII MUTO3a?

Cnucok rpagpuyeckux pador
(Cwm. IlpakTHKyM)

Cnucok npenaparosB JJisl aHAJIU3A:
KpoBb nsryniku
KpoBb uenoseka
Kommekc ["onbaku B KJIeTKaX COMHHOMO3IOBOTO y3J1a
XOHIPHUOCOMBI B KJIETKAX KUIIEYHOTO SIHUTEIHS aCKaAPUIBI
JKupoBble BKIIOUYEHUS B KJIETKAX EYEHU aKCOIOTIIA
Brutouenns riumkoreHa B KJIETKaxX NeUeHH aKCOJIOTIIS
CekpeTopHble I'paHyibl B KileTKax Jlelura KoKy akcooTIis
XKenrounsie BKIIOUEHUS B OmacToMepax aMmpuomii
[TurmMeHTHBIE BKJIIOUEHHS B XpOMaTO(opax KOXKH roJ0BacTHKa
0. LIeHTpOCOMBI U BEPETEHO JCICHUS B SIMIEKIETKAX aCKapuIbl
1. PecHMYKH KUIIEYHOTO SMUTENUs 0e33yOKH
12. CnepmaTo30ua6I MOPCKOI CBUHKU
13. HeiipoduOpusuibl B HEPBHBIX KJIETKAaX CIUHHOI'O MO3Tra
14. KapuokuHe3 B KJIeTKaX KOHYMKA KOpEIIKa JyKa.
15. MuTo3 )XKMBOTHOH KJIETKH (KpaeBast 30Ha NEYEHU aKCOJIOTIISA)
16. AMHTO3 B SNIUTENNANBHBIX KIETKaX MOYEBOTO ITy3BIPSI MBIIIIH.

RRoOoo~NoOR~wNE

IIpumepsl Bonpocos codece0BaHUA
ITo Teme: Brnonornyeckne meMOpaHbl
1. Yro Takoe KUAKOCTHO-MO3aMYHAsI MOJICNIb CTPOEHUs KiIeTouHOoN MeMmOpaHnbl? [Touemy
OHA TaK Ha3bIBAETCS?
2. Yewm oTnmvaeTcs rjaazMaieMMa OT BHYTPHKIETOUHBIX MEMOpaH?
3. IloyeMy BHEIIHsAS U BHYTPEHHSS CTOPOHBI IJIa3MalleMMbl OTJIMYAIOTCS [0 CTPOEHUIO?
Kakoe 3HaueHue 310 uMeeT 175 KIETKU?
4. TloueMy MHUKpPOBOPCHHKH HAaXOJATCs Ha CBOOOJHOW MOBepxHOCTH KieTku? C kakon
GyHKIMEH KJIETOK CBA3aHO HAJIMYME MUKPOBOPCUHOK?
5. Kakue eme cTpykTypbsl MeMOpaHHOM MOBEPXHOCTH BaM U3BECTHBI?
6. Kakue cymecTByIOT BUIBI MEXKKIETOUHBIX COSTHHEHHIA?

IIpuMepsI pacyeTHbIX 32124
ITo Teme: Opranonasl cuHTe3a 0€JIKOB

3agauya 1: Monekynsl TPHK, Hecymue cooTBeTCTBYIOIINE aHTUKOJAOHBI, BXOIAT B pubOCcoMy B
caemyromeM mopsake: AL, 'V, YT'A, IIIIA, AAA. Onpeaenure IOCIEA0BATEILHOCTh HYKIICOTHIOB
cMmbicioBoit u TpaHckpubOupyemoit nernu JHK, nPHK u amMuHOKHCIOT B MOJIEKylne CHHTE3HPYEMOTO
¢parmenTa Oenka. OtBeT mosicHuTe. [Ipy BHIMONTHEHMH 3aJaHMs YUHUTHIBalTe, 4yTo aHTHKOAOHB TPHK
anTUnapaensHbl kogonam nPHK. Mcnonk3yiiTe TabmuIly TeHETUYECKOTro KO/Ia.

3amaua 2: M3BeCcTHO, YTO KOMIIEMEHTAPHBIE ETH HYKJICHHOBBIX KUCJIOT aHTHITApAUICIBHEI (5'
KOHITY B OJTHOH IETTH COOTBETCTBYET 3' KOHEI[ ApyTroit 1enH). CHHTE3 HyKJICHHOBBIX KUCIOT HAYMHACTCS C
5' konia. Pubocoma nemxercs no uPHK B HanpaBnenuu ot 5' k 3' koHILy.

®parment Monekynsl JJHK umMeer crenytoliyto mocineoBaTeIbHOCTD:
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5-ATUITHATATLTATI-3'
3-TATHHUI' TATLI ATAILL-5".
Onpeenure MOCIeA0BaTeILHOCTh (parMeHTa MOJIUIENTH A, KOAUPYEMOTo JaHHBIM y4aCTKOM
JIHK, ecnu M3BECTHO, YTO 3TOT MOJMIICTITU HAYNHACTCS ¢ AMUHOKHUCIIOTHI THC M UMEET JUIMHY HE MCHEe
YeTRIPEX aMUHOKHUCIOT. OOBSICHUTE TOCICIOBATCILHOCTD BaMX ACHCTBUH. [l pemeHus 3agaHus Hc-
MOJIB3YITE TaONHIly TeHEeTHIecKoro koaa. [Ipyu HanrcaHny HyKJIEMHOBBIX KHCIIOT YKa3bIBaiiTe HAIIpaBIe-
HUE LEIH.

I'enernyeckuii koa (MPHK)

IlepBoe Tperne
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHHe
v 11 A r
®en | Cep | Tup | Luc y
®en | Cep | Tup | Lwuc I1
Y Jeit | Cep | — | — A
Jein | Cep — | Tpm r
Jleit | Ilpo | Tmc | Apr y
Jleit | Ilpo | T'mc | Apr I
I Jeit | Mpo | Tmm | Apr A
Jein | Ilpo | Tma | Apr r
Une | Tpe | Acu | Cep v
Une | Tpe | Acu | Cep 0
A Une | Tpe | Jluz | Apr A
Mer | Tpe | Jluz | Apr r
Ban | Ama | Acn | T y
Ban | Ama | Acn | I'mm I
r Ban | Ana | T'my | T'nu A
Ban | Ana | T'my | T'nu r

IIpaBusa moJib30BaHust Tad ULl

[MepBbiii HyKIIEOTH/T B TpHUILIETE OEPETCS U3 JEBOTO BEPTHKAIBLHOTO P, BTOPOH — U3 BEPXHETO
TOPU30HTAIBHOTO Psiia U TPETHHA — U3 MPABOro0 BEPTHUKAIBLHOrO. Tam, Iie nepecekyTcs JIMHUY, UAYIIHe
OT BCEX TPEX HYKJIEOTHUJIOB, U HAXOIUTCA HCKOMAasi aMHUHOKHCIIOTA.

IIpumepHBbIe TEMBI 10KIA10B
ITo Teme: DHepreTuka KIeTKH
1. DHepreruka xuBOTHOU KieTkH. [IoHsATUS katabonu3ma v aHaboim3Ma. DTambl Kara-
6onuzMma.
2. AT®: ctpoeHre MOJIEKYJIBI M POJTb B SHEPTETHIECKOM oOMeHe. JIpyrie coeIMHeHMs C
MaKpOIPTUYECKUMU CBA3ZSIMU
3. Ilyru cuaTe3a AT® B KJIeTKe: aHAIPOOHBIN TIMKOJIN3 U OKUCIUTEIbHOE (HOCHOPHITH-
pOBaHUE.
4. DneKTpudecKue sIBICHUS B KJIIETOYHOU SHEPTreTHKE
5. 3auro Bpyumsnn HobeneBckyro npemuto no xumuu 1997 roga?
6. Tpancdopmarust SHEprHUH B pacTHTENbHOH KieTke. Opranouasl ¢otocuHTe3a. Poib
npoiiecca GOTOCHHTE3a B SHEPTeTUKE )KU3HU Ha 3emIIe.
7. DHepreTvka aHadpOOHON KIIETKH.

IIpnMepHBIe BONIPOCHI K IK3aMeHY
1. Kparkas ucropus u3ydeHus KJIETKH.
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2. CBOHCTBa KJIETKM KaK 3JIEMEHTApHOH CTPYKTYpHOW M (YHKUMOHAIBHOM €JUHMIIBI
JKUBBIX opranu3mMoB. PasHoobOpasue hopMbl 1 PYHKIMIA KIETOK.

3. Xwumuueckuit coctaB kietku. Comeprkanue U GyHKIHUU BOJABI M APYTHX HEOpPraHUYe-
CKUX COCAMHEHMI B KUBBIX KJIETKaX.

4. Jlumuael. CTpyKTypa U GYHKIMU HEUTPATIBHBIX KHPOB, (POCOIUITUIOB U CTEPOUIOB
B KJIETKE.

5. ®yHKUUHU YraeBoJoB B KieTkax. OCHOBHBIE MOHO-, TH- U TTOJIMCAXaPH/IBL.

6. Xwumuueckuii coctaB U GyHKIIUU OEIKOB B )KUBBIX KJIETKAX.

7.  XuMHUYECKUH cOCTaB U (PYHKIUU HYKICHHOBBIX KUCIOT B )KHUBBIX KJIETKAX.

8. Crpykrypa 1 QyHKIIMU OHMOJOTHYECKUX MEMOpaH.

9. Ilmasmanemma ¥ €€ MPOU3BOJHBIC. MEXKIETOUHbIE KOHTAKTHI. TpaHCTIOPT BEIIECTB
yepes MIa3MaieMmy.

10. MemOpanHbie 1 HeMeMOpaHHbIE OPraHOM Bl KIIETOK. KpaTkas XxapakTepucTuka.

11. Ctpoenue u GyHKIIUU SHIOMIA3MATUYECKOTO PETUKYIyMa.

12. Crpoenwue u ¢pyHkuuu anmapara [ oiabmKm.

13. CrpykTypa u QyHKIHH JTU30COM U MUKPOTENel (IePOKCUCOMBI, TITHOKCHCOMBI).

14. Crpoenuie u GyHKIUH MUTOXOHJIPUH.

15. Ctpoenue u HyHKIIUU TIIACTHI.

16. Crpoenwuie u GyHKIUH sIIpa YYKAPHOTHUECKUX KIIETOK.

17. Ctpoenue u pynkuuu pudocom. CuHTE3 U JIoKaau3aius pudocom B kietke. Mx yda-
CTHE B CUHTE3€ OeliKa.

18. Hurockener. MukpoduiaMeHTbl, TPOMEKYTOUHbIE (PHIAMEHTHI, MUKPOTPYOOUKH:
CTpOEHHUE U (PYHKLIUH.

19. Ctpoenue u GyHKIIUU KIETOYHOTO HEHTPa (LIECHTPOCOMBI).

20. OpraHouasl CHEMUAIBHOTO Ha3HAYCHHS (TOHOGUOPUIUIBI, MHODUOPUILIBI, HEUPO-
(GuOpHILIIBI; MUKPOBOPCUHKH): CTPOEHHE U (DYHKIIUU.

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

22. Metabonu3m kinetkd. Crcrema MmojrydeHus SHEPTHH B KIIETKE.

23. KnetouHblit (MUTOTHUECKUIA) ITHKIT.

24. DHAOPETPOIYKITHS.

25. KnerouHoe feneHue 3ykaproT. XapakTepucTuka ¢pa3 MUTO3a.

26. AmUTO3.

27. Meiio3. XapakrepucTtuka (a3, 6M0JIOrn4ecKUil CMbICII.

28. Knerounas cMepth. CpaBHUTEIIbHAS XapaKTEPUCTHKA HEKPO3a U allonTo3a.

29. CpaBHHUTENBHAS XapaKTEPUCTHKA SYKAPUOTHUYECKUX U MPOKAPHOTHYECKHUX KIIETOK.
CuMOHOTHYECKAs TUTIOTE3a MPOUCX 0K ICHHSI HEKOTOPBIX MEMOPaHHBIX OPTraHOUIOB YKapHOT.

30. CpaBHHTENBHAS XapaKTEPUCTUKA PACTUTEIBHBIX U dKUBOTHBIX KIIETOK.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMBIX
B NTPOINECCE OBYYEHUA

HNudopmanuonHbie TeXHOJIOTMH — 00ydeHUE B 3JIEKTPOHHOM 00pa3oBaTeIbHON cpejie ¢
LIEJIBI0 PACIIMPEHHUsl JIOCTyNa K 00pa3oBaTeIbHBIM pecypcaM, yBEJTHUEHHUs] KOHTAaKTHOTO B3aM-
MOJIEHCTBUS C MpernojaBaTesieM, TOCTPOCHUS UHIUMBUIYaIbHBIX TPAEKTOPHUM MOATOTOBKH, 00b-
€KTUBHOI'O KOHTPOJII U MOHUTOPUHIa 3HAHUM CTYJIEHTOB.

B o6pa3oBarensHOM mpoliecce Mo TUCHUIUIMHE UCIIONIBb3YIOTCA CleAyrolue nHpopMalu-
OHHBIE€  TEXHOJIOTHM, SBJISIOIIMECS  KOMIOHEHTaMH  OJEKTPOHHOW  MH(POPMALMOHHO-
obpasoBarenbHol cpenbl BITIY:

e Cucrema snextporHoro ooydenuss ®I'bOY BO «bI'TIV »;

e DJEKTPOHHBIC OMOTUOTEYHBIC CHCTEMBI;

e MynbTUMEANINHOE COIIPOBOKACHUE JICKIUN U TPAKTUYECKUX 3aHATHH.
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8 OCOBEHHOCTH U3YYEHUA JUCHUIIVINHBI THBAJINJIAMMU U JIMIMAMHU
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbSA

HpI/I O6y‘IeHI/II/I JyL ¢ OrpaHM4CHHBIMA BO3MOXKHOCTAMU 340POBLA IIPUMCHAIOTCA ajall-
TUBHBIC 00pPa30BaTEIIbHBIC TEXHOJIOTUU B COOTBETCTBUU C YCIOBHSMH, U3JIOKCHHBIMH B pa3iee
«Oco0eHHOCTH peann3anruu 00pa3oBaTENIbHON MPOrpaMMBbI JIIsl MHBAIUIOB U JIUI] C OTPaHUYCH-
HBIMH BO3MOKHOCTSIMH 3JI0OPOBBS» OCHOBHOW 00pa3oBaTebHON NpOTrpaMMbl (HCIIOJIb30BaHHE
CIIeuaJIbHbIX y‘-Ie6HBIX HOC06H1>'I U IUAAKTUYCCKHUX MATCpUaIOB, CICHHUAJIBHBIX TCXHHYCCKUX
CpeACTB O0YYCHHUsI KOJUIEKTUBHOTO M MHIUBHIYAJIBHOTO IOJIb30BAHMSI, MPEIOCTABICHUE YCIYT
accucTeHTa (IMOMOIIHHKA), OKA3bIBAIOIIETO OOYYAOMIMMCS HEOOXOJUMYI0 TEXHUYECKYHO TIO-
MOIIb U T. I1.) ¢ Y4ETOM WHAMBHIyaTbHBIX 0COOCHHOCTEH 00yUJarOIINUXCSl.

9 CIIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHBIX PECYPCOB

9.1 Jluteparypa

1. Bepemaruna, B.A. OcHOBBI 001mIel nmuroyioruu : y4ed. mocodue ais By3oB / B. A.
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6. buonorus knerku Ha [locTHayke: Kypc BUICONEKIIUN -
https://postnauka.ru/courses/17529
7. Nngukatop. OTKpbITHS pocCUCKUX yueHbIX: KieTka —
https://indicator.ru/label/kletka
9.3 DJIeKTPOHHO-0M0/IHOTEYHbIEe pecypchl
1. Polpred.com O630p CMU/CnpaBounuk http:// polpred.com/news.
2. OBC «Opaii» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUis 1poBeleHMs 3aHSATUH JIEKIIMOHHOTO W CEMHUHApCKOrO THUIIA, TPYHIOBBIX U
UH/IUBUIYAJIbHBIX KOHCYJIBTAllMi, TEKYyIIEro KOHTPOJS U IPOMEXKYTOUYHOM arrecTanuu
UCTIONIB3YIOTCSL ~ ayJMTOPUM, OCHAIICHHBIE y4eOHOW MeOenbio, ayJuTOPHOW JOCKOH,
KOMIIbIOTEPOM(paMH) C YCTaHOBJIEHHBIM JIMLEH3UOHHBIM CIELUAIN3UPOBAHHBIM MPOTrPAMMHBIM
o0OecrieyeHUEM, KOMMYTAaTOpPOM [UIsl BBIXOJA B 3JIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY U
JNEKTPOHHYI0  MH(OpMaIMOHHO-00Opa3oBarenbHylo  cpeny  BITIY,  MmynbruMenuiiHbIMU
IPOEKTOPAaMHU, OSKCIO3ULMOHHBIMU JKpaHaMM, Y4YeOHO-HArJSAHBIMU IOCOOUSMHU (CTEHIBL,
npenaparbl, OMOJIOTHYECKUE KOJUIEKLIUU, MyJIbTUMEIUIHbIEC TPE3CHTALIUH, BUACODUIBMBI).

JUia npoBeneHHsS MNPAKTUYECKUX 3aHATUH HUCHONB3yeTcsl Y4eOHas JiabopaTropus
300JI0TMH, YKOMIUIEKTOBaHHAs CJIEAYIOIIUM 000pYIOBAHUEM:

e KoMIuleKT aynuTopHoil Mmebenu

e AynuTopHas J0CKa

e KoMIibloTep ¢ YCTaHOBJIEHHBIM JIMLEH3UOHHBIM CIIELUAIN3UPOBAHHBIM IIPOrPAMMHBIM
obecrnieueHreM

e MylbTUMEAUNHBIN IPOEKTOP
OKCHO3ULMOHHBINA SKpaH
Muxkpockon 6uonornueckuit «Mukpomen» C-1 (12 mr.)

Muxkpockon MoHOKYIsIpHbI MC-10 (1 mT.)
Muxkpockon 6uHokysipHbiit MBC-10 (2 miT.)
[udposas kamepa — okyJsAp Uit Mukpockona (1 mr.)

e YyeOHO-HArJsiHbIe MOCOOUs: MHKpONpenapaTsl, NMpe3eHTaluH, BUACO(UIBMBI 10
mucuuruiae «L{utonorusy.

Ucnone3yercs Takke JlaGopaTtopusi ecTeCTBEHHOHAYYHOHl  HaNpPaBJIEHHOCTH
negarorn4yeckoro rexnonapka «Ksanropmym-28» mm. C.B. JlaHKkHHA, yKOMIUIEKTOBaHHAas
CJIEIYIONIUM 000PY/I0BAHUEM:

e KoMIUIEKT ayTuTOpHOI Mebenu
Jocka 1-anemeHTHast MesioBasi MarHUTHas
HoytOyxk (4 mt.)

M®YV npuntep (1 mT.)

Anmnapar Kunna (2 mr.)

Crepunuzarop Juist 1ab0opaTopHOi oCyAbl BO3AYIIHBIHN (1 mIT.)

JlabopaTopHoe obopynoBanue Mo Xumu# (6 1IT.)

MarnuTHas memanka (1 mT.)

[Mudposas maboparopust no xumuu «Releony (6 mt.)

[udposas madoparopust mo pusuke «Releon» (6 mr.)

[Mudposast maboparopust o 6uonorun «Releony (6 mrT.)
VYyeOHo-HccaeoBaTenbekas 1adopaTopyus OMOCUTHAIOB U HEMpoTeXHONOTUH (6 1IT.)
VYuebHast 1abopaTopus TOUHBIX U3MEpEeHUH (6 mIT.)

e Mukpockon y4eOHbIi «IBpHKay (6 mT.)

CamocrosrenbHas paboTa CTYICHTOB OPraHU3YeTCsl B ayJUTOPUSAX, OCHALICHHBIX KOMITb-
IOTEPHOM TEXHUKOW C BBIXOJOM B JIEKTPOHHYIO MH()OPMALMOHHO-00pa30BaTEIIbHYIO CPEy BY-
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https://indicator.ru/label/kletka
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34, B CIICHUAJIM3UPOBAHHBIX na60paTopH;1x Mo JUCHUIIMHE, a TAKKC B 3aJIaX OJOCTYIIA B JIOKAJIb-
Hyto cetb BI'TIY u nap.

Hcnonb3yemoe nporpammuoe obecreuerue: MicroSOft® 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.

Pa3pa6orunk: E.11 Manukosa, k.0.H., JOIEHT Kadeapbl OHOIOTUN
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YTBep:xkaeHne usmenenuii u nonoanenuii B PIJI nas peammsamun B 2023/2024 yu. r.

PIIJI obcysxaena u ogodpena s peanusanuu B 2023/2024 yu. 1. Ha 3aceqannu Kadeapsl
OMOJIOTUN U METOIUKU 00y4deHus: Ouosioruu (mpotokon Ne_ ot .2023 r.). B PIIJI BHece-
HBI CJICIYIOIIME U3MEHEHHS U JOTIOJIHCHUS:

Ne u3zmeHenus:
No cTpaHMIIbl C UBMEHEHUEM:

HckmrounTh: BxirounTs:




