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HHTErpUPYIOIast CUCTEMa 1 QoTorpadusix HepBHBIE
OpraHH3Ma KUBOTHBIX U TKaHH, NAI0T UM
yenoseka. IIpaktugeckas | MHKpPOCKOIIEL, Ipa XapaKTEepPUCTHKY,
31 pabora Nell: Uzyuenue MUKpPOIIpENaparsl, - 151 CpaBHHBAIOT.
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Kypc « Ot kieTku K 4enoBexy» s o0yJarommuxcs 8 Kiacca



HOSICHUTEJIBHAS 3AITMCKA

PaGouas mporpamma ydeGHoro kypca «OT KJIeTKH K 4eJIOBeKY» NI o0ydarommuxcs 8
knacca (manee — y4deOHbII Kypc) paspaGoraHa Ha ocHoBe: - deaepagbHOro
rocyJapCcTBEHHOro o00pa3oBaTEJbHOr0 CTAaHAAPTa OCHOBHOro o0mero o0pa3oBaHHs
(yrBep:xnen Ilpnkasamu Munucrepersa npocsemenusi Pocenu ot 31.05.2021 Ne 287 «O6
yTBepKAeHHH (eaepaJbHOro rocyAapcTBeHHOro 00pa3oBaTEIbHOr0 CTAHAAPTA OCHOBHOI'O
ofmero o0pa3oBaHHs», ¢ HN3MEHEHHSMH, BHECEHHBIMH mnpukazamm MuHHCcTEpCTBA
npocsemennst Pocemiickoii ®@enepanun ot 18 mionst 2022 r. Ne 568 u ot 8 monopst 2022 r. Ne
955), -®enepanbHoii 00pa3oBaTeJbHOH HPOrpaMMbI OCHOBHOrO o0mero o0pa3zoBaHms,
yrBep:xaénHoi npukazoM Munucrepersa IIpocBemenust Poccnu ot 18.05.2023r N 370 "O6
yrBepxkaennn  ¢engepasbpHoii  00pa3oBaTeNbHOII  mpoOrpaMMbl  OCHOBHOIO  00IIero
00pa3zoBaHuN.

IIpennmaraeMbli Kypc OXBaTBIBA€T OCHOBHBIE pasfensl oOIIedl OWOJIOrWH, aHATOMHEM,
TUCTOJIOTHH U HalpaBlleH Ha (OPMHPOBAHKE Y YUAIIUXCS €CTECTBEHHOHAYYHOI'O MUPOBO33PEHMSL.
M3BectHO, 4TO B COOTBETCTBHM ¢ onoOpeHHOM IlpaBurensctBom Poccuiickoit @Demepanuu
Konnennue## mMomepHH3alMKM POCCHHCKOrO 00pa30BaHUs IIpeaycMaTpHBaeTCs MNpeanpoduibHas
noxroroka obydwarommxcs. [Ipemmaraemell Kypc crocoOCTBYeT IIOATOTOBKE YYANIMXCH K
nanpHedmeMy BpIOopy mnpodmis. Kypc 6asupyercs Ha 00s3aTeNbHBIX y4eOHBIX IMpenMeTax,
IIPEeX/Ie BCEI0 Ha aHATOMUHU JKUBBIX OPIaHU3MOB.

B nanHOM Kypce paccMaTpHBalOTCS OCHOBOIIOJIATAIOIINE TeMEI. be3 3HaHuit ocobeHHOCTEH
CTPOCHHUS U (YHKIIMOHUPOBAHUS KJIETOK Pa3HBIX OPraHU3MOB, 0€3 YETKOr0 U SCHOIO MOHUMAaHHUS
ocoOeHHOCTe! CTpOEHHUS M (PYHKIHMOHMPOBAHMS TKaHEH opraHu3Ma HEBO3MOXKHO ITOJHOIIEHHOE
IOHMMaHKE HU OJHOH U3 GHosorndeckux Hayk. OcoOyio BaXHOCTh JAHHEBIC CBEICHUS UMEIOT IS
IOHUMAaHWUs OCOOCHHOCTEH (YHKIMOHMPOBAHUS PACTHUTEIHLHOrO, JKUBOTHOTO OpPraHM3MOB,
ocobeHHOCTEH (PYHKIIMOHMPOBAHHUS OpraHU3Ma YesIOBEKa, [IPYU H3yYeHUH OOMEHHBIX NPOIECCOB B
KJIETKE ¥ MHOTOro npyroro. Oco0yio CIOXXHOCTh IJIS yYalluXCs IPU MMOATOTOBKE K aTTeCTAIMH
IIPENCTaBISIET CaMOCTOSITEIPHOE M3YyYEHHE Pa3sHOOOPa3Usl KIETOK passIMUHBIX OPTraHHU3MOB. DTO
CBSI3aHO C TeM, 4TO Ha wH3ydeHHe TeMbl «KieTka» OTBOAMTCS HEIOCTATOYHOE KOJIUYECTBO
9acoB, a TKAHU PA3HBIX L[APCTB JKUBOH IPHPOJBI U3YUAIOTCS B PasHbIE T'OMBI U B pa3sHBIX Kypcax,
4TO 3aTpPyIHSET BOCHPHUSITHE OOmed KapTHHBI MHpa. Bce 3TO NPUBOMUT K I[TOBEPXHOCTHOMY
M3Y4YEHHIO MHOTHX BaXKHBIX BOIIPOCOB TOM HacTH Kypca OHOJIOTHH, KOTOpas IIOCBSIIEHA KIIETKE.
OnexTUBHBIM Kypc «KNeTku M TKaHH» HE TOJIBKO paCIIUpsSeT M CHCTEMAaTU3UpyeT 3HAHHS
yJaImuxcs, HO ¥ paccMaTpHBaeT OCHOBHBIE OOIIEOHOJOTMYECKHE MOHSATHS M 3aKOHOMEPHOCTH
Ha IpUMEpE CTPOEHUS U PA3BUTHUS KJIETOK M TKaHEeH pa3IMYHBIX OPTaHH3MOB.

[Tpennaraemslit Kypc npenHasHadeH Ay 00yJaronxcs § K1accoB, paccyuTa Ha 34 .

Llens xypca: GopMHpOBaHKHE HAyYHOTO MHPOBO33PEHUS B H3YUEHHU OCHOBHBIX CTPYKTYP
¥ MIPOLECCOB KUBOW IPHUPOME; (GOPMUPOBAHHE COBPEMEHHEBIX B3IIZOB B H3YYEHHU CTPOCHUS
KJIETOK M TKaHel >XUBOTHBIX U YEJIOBEKaA,

3anmaun Kypca:

1. PacmupuTs U yriryOUTE 3HAHUS yUalIUXCs O Pa3HOOOPa3sHy KIIETOK, OCOOEHHOCTSIX
UX CTPOCHHUS, HHUIHOIOTHH.

2. ﬂaTB IIpeacTaBJI€CHUE O B3aUMOJICHCTBUHU MEXOY KJIIETOYHBIMH CTPYKTYypaMu )51
OpraHu3alii TKAaHEBOI'O YPOBHIL.

(OS]

PaCKpBITI: CTPOCHHUE OCHOBHBIX THIIOB TKaHEH >XUBOTHBIX H IIPOUCXOXKICHUE
TKaHeH¥ B SBOJIIOLIMK MHOTOKJIETOYHBIX.



OcHOBHASI KOHIIETIIIUSL Kypca 3aKII0O9acTCs B CICOYIOIICM:

Komnnexcuwviii no0xo0 npu  usy4eHuu JICUBbIX OpP2AHUIMOE HA pA3HbIX YPOGHAX UX
op2anusayul (OT MOJIEKYJIAPHO-KJIETOYHOTO 10 CHCTCMHO-OpI"aHHOI‘O). Kpr PacCKpeIBA€T BO-
IIPOCHI CTPOCHHUA KIIETOK, paccMaTpUBaE€MBbIC B KypCe 300JIOTHH, aHATOMHH H (l)I/ISI/IOHOI"I/IH K-
BOTHBIX U YEJIOBEKAa, IIOKAa3bIBACT, UTO BCEC TKAHU U OPTraHbl XXUBOTHBIX IIOCTPOCHBI Ha eIUHOM
KJIETOYHOU OCHOBE, HMEIOIIEeH 06H_H/IC Q)YHJIEIMGHT&HLHBIC IIpU3HaKy 1 0COOEHHOCTH.

CpasnumenbHo-360110YyUOHHAS. HanpasieHHocmy Kypca. IIpy paccMOTpeHMH BOIPOCOB
CTPOEHHMSI KJIETKH, TKaHel W OpraHOB MHOTOKJIETOYHBEIX JKMBOTHBIX OCHOBHOE BHMMAaHHE YJIe-
nseTcs QOPMUPOBAHHUIO Y YUAIIMXCS SBOJIIOLMOHHOTO MBIIIEHHS IPY M3yIEHUH KUBOY IIPUPOIBI
BO BCEX €€ MPOSBJIEHMAX. BayKHO 110Ka3aTh, YTO B IIPOLIECCE IBOJIOLHY y OPraHH3MOB Ha OCHOBE
eJUHBIX (DyHJAMEHTAIBHBIX 3aKOHOB CTPOCHHS M (DYHKIIMOHHPOBAHHUS KIETOK CIIOKHIKCH Das-
JIMYHbIE BAPUAHTHl OpraHM3allld TKAHEBBIX M OPraHHBIX CHCTEM, 4YTO CXONHBEIE B
(QyHKIMOHATIEHOM OTHOLICHHM TKaHH y (QMIIOTEHETHYECKH PA3IUYHBIX TPYII YKUBOTHBIX MMEIOT
CXOJIHOE CTPOCHHE.



Hcnonw308anue camvlx COBPEMEHHbIX MONEKYIAPHO-0UON02UYECKUX OGHHbIX O CIMPOEHUU
U PYHKYUOHUPOBAHUY KIEMOYHBIX U IMKAHEGHIX CUCTEM JICUBOMHLLX. ITO HONOIKEHHE MOpasyMe-
BaeT XOPOIIIEe BIaicHue YICHUKaMI OCHOBaMH 00mIel GHOJIOrHH, TeHETHKH, TEOPHH SBOJIIOLIUN 1
Ip. OHONIOTHYECKUX HAYK.

Hemopuro-nampuomudeckuil akyeHnm npu usyyenuu kyped. 11pu u3ydeHun SJEKTUBHOTO
Kypca NOTUEPKMBAETCS HE TONBKO HHTEPHAIMOHATGHBIN XapakrTep Hayku (OCOOEHHO Ha
COBPEMEHHOM OJTalle € PAasBUTHA), HO M IPONAaraHiMpyiOTCs JOCTIDKEHHMS OTEUECTBEHHBIX
VUCHEIX, MHOTHME M3 KOTOPBIX BHECIH HCKITIOUMTENBHBIN BKIAm B PasBUTHC OHMONOTHM M
OTCTAWBAIM CBOM WACH B TPYNHBIH mepuon oredectseHHoif Omomormm B 30—50-e rr. XX B.
MHOTHE U3 HUX IIOIUIATHINCE XKU3HBIO 38 CBOX B3TIIAEL.

Dkonozuveckas HanpasieHHocmy Kypcd. OJTO  IOJOXeHHe (QopMupyeT TBEpAoe
yOeXIeHHE Y YIAUTUXCs, 9TO HeGIaronpuaTHele (hakTopsl (KaK BHEIIHEH, TaKk U BHYTPEHHEH IIPU-
DOZIBI), BKIIOYAs BpENHbIE IPHUBLIUKE (HAPKOTHKH, aJKOTOINb, Tabak) CTPEecChl, HapyIICHHBIH
TICHX03MOLMOHANLHEIA (OH, CEPbE3HO CKa3bIBAIOTCA HA COCTOSHUU OpraHu3Ma, 3aTparusas CaMmpIe
TIyGHHHBIE MOJICKYIAPHO-TEHETHYECKIE OCHOBE! JEATENBHOCTH KIETOK, U 9TO C IOZ00HOro poja
HapyIIeHusIME OOPOTHCS YPE3BRIYANHO TPYIHO U IIOPOH HEBOZMOXKHO.

Teopemuueckue (lexyuu) u Npakmuueckue 3ausmus. ITa 4acTh Kypca IPEATONaraeT
IIMPOKOE HCIIONB30BAHAE MJUIOCTPATUBHOrO Marepuana (CXeMBl, 3JEKTPOHHbIE (oTorpadumir)
HEIIOCPEICTBEHHO Ha 3aHATUSIX (OCOOEHHO HPH M3Y4EHUU CTPYKTYDhl KIETKH), & TAKe H3yYeHHe
MHKPOCKOIIMYECKUX TpEnapaToB TKaHeil i oprasos (B pasmenax «Tkammy», «Oprausi»). B xozme
M3ydeHHs HCIIONb3YIOTCS TOTOBbIE MMKPOIPENapaThl KJIETOK, TKaHE#. OpraHoB; CadThl II0
OHOJIOTMH KJIETKH, aHATOMMH ¥ (DH3HOJIOTHH, MMEIOLIHecs B HacTosmlee BpeMs B MHrepHere
(mepedeHs OCHOBHBIX OTKPBITHIX CAHTOB II0 pasziesaM Kypca IPUIIaraeTcs).

Me:xnpeamMeTHbIE CBA3H
Xumus. CTpoeHue BeIecTBa. Y TIIEBOMBL, XKUPEI, OEIKH, HyKJIEHHOBBIC KUCIOTHL.
@usuxa. CBOMCTBA XUAKOCTEN, TEIUIOBEIE SBIEHHS. 3aKOHbI TEPMOJAUHAMUKHY.

®opmbI 00yUeHNs], HPOBEPKA H OLEHKA KA4eCTBA 3HAHMI
Texymue 3HAHUS IPOBEPSIOTCS C IIOMOLIBIO TECTOB IIOCNE KaX[OTO pasjena Kypca H
TPaJUIFIOHHEIX OIIPOCOB B TEUCHUE U3YICHHUS TEMBL.

OCHOBHO} aKIEHT IIPH H3yYeHHH BONPOCOB Kypca HAIpaBleH Ha aKTHUBHYIO paboTy
VYEHHKOB B (OopMe JHUCKYCCHH, CEMMHApa, IPOEKTHOW NEATEeNbHOCTH, MAUajora ydumeib —
yuenux, aKTUBHOTO 0OCY)KICHHS MaTepHaia B hopMe yuenux (1) — y4enux(u), yueHux — yiumenb.

IIpH H3yYEHUH OT/IENBHBIX TEM yYaIlHecs COCTABIIIOT 0000IatoNIue CXeMB, TaOIHIIEL,
KJIacTepEl. ITOroM BIIOTHEHHUS IaDOPaTOPHEIX paboT SBJIAIOTCS OTIETHI C BEIBOJAMH H
pucyHKaMy. MITOroM U3ydeHns Kypca — BEIIONHEHNE BEIOTHEHIE 00y IaroniMucs yIeOHo-
HCCIIE0BATEIECKOTO IPOEKTA.

VuuThBas pa3BUTHE WH(GOPMAIMOHHEIX TEXHOJOTWM [JaHHBIA Kypec JOIOIHAETCH
MyJIBTEMEIUHHBIMHA MJUTIOCTPALMSAME U HEKOTOPBIMY CIPABOYHBIMK MaTepUaIaMH 110 OCHOBHBIM
pasgenam. DTO TO3BOJSIET PACIIMPUTh HArAAHOCTh (MOMHMO DasIaTOYHOr0 Marepuana) IpH
H3Y4EHVHU CTPOCHHUS KIETOK, TKAHEH M OPraHoOB )KUBOTHBIX.

Cpox peanusanuu nporpammsl - 1 rox (34 4. B rog, 1 yac B Hex.)

B KxadecTBEe OCHOBHOI'O 00pa30BaTeJLHOr0 Pe3yIbTaTa BEICTYIAET CHOPMUPOBAHHAS
cucTtemMa 6a30BBIX IIEHHOCTEH:

*)XM3HB, 3[I0POBbE, YEJIOBEK, 3HAHUE, TPY/, TEPIICHUE, YCIIeX

*yMeHue OIepUpOBATh 3HAHMAMM B 00JIaCTH [IUTOJIOTHH U THCTOJIOTHU

* MOIMOHAILHOE OTHOIIEHHE K SBOJIOLMH JKMBOM IPUPOJBI, Kak K 3HAUMMOMY COOBITUIO
B MUpE OPraHHYeCKOH IPUPOJIELL.



COAEPXXAHUE YYEGHOI'O MATEPHAJIA

Pabouas mmporpaMma 3JIeKTHBHOTO Kypca II0 6uonoruu it 7- 8 KIIacCoB COCTaBJIeHa
COTJIACHO COBPEMEHHBIM TPEOOBAHKSM B 00JIaCTH OHOIOrHIECKOro 06pa3oBaHus, a UMEHHO:
COOTBETCTBHE 06Pa30BaTENbHBIM CTAHAAPTAaM, IPEEMCTBEHHOCTh 00YYEHHSI, IIPUOPUTET
pasBHBaroleit GYHKIHK CONEpPXKaHHs Kypca ¢ HCIO0Ib30BAHNEM 000py 0BAHNS LEHTPA
«Touxa pocran.

V4eOHBI MaTepUa CTPYKTYPHPOBAH COITIACHO JIOTHKE Pa3BUBAIOIIET0 00y4EHHS.

|. Buonorusa knetkn — 21 .

Tema 1. BBegeHue B O1ONOruo KNeTku

3amaun coBpeMeHHOU mwrosoruu. KiieTouHas TeopHs — OCHOBHOM 3aKOH CTPOEHHS
JKUBLIX OPraHM3MOB. 3aciyra OTE€YeCTBEHHBIX OHOJIOTOB B 3alIMTEe OCHOBHBIX IIOJIOXKEHMH Kile-
TOYHOW TEOPHH.

Tema 2. O6LKiA NraH CTPOEHNS KIETOK XUBbIX OpraH1N3MoB

[TpokapuoTs! ¥ dyKapuoTsl. CxoAcTBO M pasnuuus. JKMBOTHAS M PACTUTENbHAS KIICTKA.
DykaproTuueckas KJeTka. TeopHH IPOUCXOXKIEHUS DYKapHOTHIECKOH KIIETKH.

Tema 3. OCHOBHblE KOMMOHEHTbI U OpraHounbl KNeToK

MembpaHa 1 HagMeMOBpaHHbIA KOMMIEKC

CoBpeMeHHass MOJIENb CTPOCHUS KIETOUHOH MeMOpaHbl. YHHBEPCAIBHBIA XapakKTep
crpoenust mem6pansl. CoctaB u ¢yHKIMH MeMOpanel. HagmeMOpaHHEIR KOMIUIEKC (KIETOYHBIE
CTEHKH IIPOKAPHMOT, PACTHTENBHBIX KJIETOK M TPHOOB, ITHUKOKAIMKC >XMBOTHBIX KIIETOK), €r0
COCTaB M 3HAUCHHUE B XKM3HHU KJIETOK X OPraHu3Ma.
LinTonnasma v opraHonabl

[IATOCKENCT KIIETOK, €r0 KOMITIOHEHTHI M (QYHKIIMH B pa3HBIX THIaX KiIeToK. MeMOpaHHbIe
OpraHOU/Ibl KIeTKH (9HIOILIa3MaTHYecKas CeTh, almapar Ioib/Kku, Iu30coMel). MX cTpoeHue u
GyHKIME B KJIETKAX.
MuToxoHZpUN 1 XNOponacThbI

Tunsl oOMeHa BemecTB B KieTke. VICTOUHMKM SHEPruM B KIETKe. [ CTCpOTpodrl H
aBToTpodel. OCHOBHBIE 3aKOHbI OHOZHEPreTHKM B KIETKaX. 3adeM HyXXKHa JHEPrus KIETKE.
MHUTOXOHAPUS — DHEPreTHdeckas CTaHIWA KIETKH. THIB MHUTOXOHAPMH M HX CTPOEHHE.
Cospemennas cxema cuaTe3a AT®. XiopomnacTsl ¥ GOTOCHHTES.

Pubocombl. CuHTes berka

Tumsl ¥ cTpykTypa pubocoMm Ipo- ¥ dykapuoT. OCHOBHEIE 3Tallbl CHHTe3a 0Oenka B
5yKApUOTHYECKOM KieTke; TpaHckpumuus (cuHTe3 u cosperanue PHK) m Tpamcnamus (cuHTe3
OeNKOBOM Lemu). OJIEMEHTB MOJEKYISIPHO-OMOIOTMYECKUX MEXAHHU3MOB DPETYIAIMH OTOTO
porecca.

Tema 4. ApepHbii annapaTt 1 penpoayKUMa KIeTok )

A0po 3yKapnoTUYECKOW KNETKN 1 HyKIeous npokapuoT

Crpoenve wu 3HaueHue snapa. IIOHATHE O XpoMmaTHHE (Jy- M TETCPOXPOMATHH).
IIpencrasnenus o6 yrnakoBke reHerwdeckoro marepuana (JJHK) y npo- u saykapuor. CtpykTypa
XpoMocoM. SImpeimko, ero crpoeHre K GyHKuuM.KH3HEHHBIH LUK KIETKH. PempoiyKius
(pasMHOKeHHE) KIETOK. ITOHITHE 0 KU3HEHHOM ITHKJIE KJIETOK, ero nepuoasl. Pemmxamus JTHK
— BaXHEHIIMH dTam >XM3HM KieTok. Mexanmsm u mpouecc perumukanuu JIHK. Mwutos, ero
OMOJIOTHYECKOE 3HAYEHWe, OCHOBHBIE (ha3pl, pPeryiinus. PasHOBHOHOCTH MHTO3a B KIIETKax
pasHbIX opraHusMoB. Jenenue u nuddepeHIrpoBKa KIETOK, KX COOTHOIICHUS.

Cranponapuple ¥ KamOuanpHble (pacTymiue) KieTouHble cucTeMbl. Ilomatme o
CMBONI0BbIX KIeMKAX, X 3HAUCHUE B (YHKIIMOHUPOBAHUY OpraHu3Ma. Teopus cmeo106b1x K1emoK
— MPOPHIB B COBPEMEHHOM OHOJIOTHH U MEIUIMHE. Pak — HEKOHTPOIMPYEMOE JeIeHHe KIETOK.
[Tpobnema cTapeHus KIETOK ¥ TKAHEH.



Tema 5. Bupychl kak HekneTo4Has hopma »usHu

CrpoeHue BUPYCOB 1 uX THIBL XU3HEHHBIH LUK BUpYCcOB (Ha mpumepe Bupyca CITAa
wid renaruta). COBpEMEHHOE COCTOSHHE IMPOOIEMBI GOpPBOBI ¢ BHPYCHBIME HMHQEKIHIM.
BaxuuHaIus: TOCTIKEHUS U IPOGIIEMEIL.

Tema 6. QnemMeHTbl NaToNIornn KNeTKu

Peakius kineTox Ha Bo3jeHCTBHE BPeAHBIX (JAKTOPOB CPEMBI (ANKOTONb, HAPKOTHKH,
KypeHue, TOKCHYHBIC BEIIECTBA, TsDKENbIE METALIBI U T. [I.). KIIETOYHBIE M MOJNEKyJIApHEIC
MEXaHM3MBI OBPEXKIAIOMIETO EHCTBUS PA3IMYHEIX (haKTOPOB Ha CTPYKTYPY B (PYHKIIHIO KIETOK.

IIl._CpaBHnTENbHAA (3BOMIOLIMOHHAS) TUCTONOMMS — YYeHUe o TkaHsx — 10 y.

Tema 1. NoHATUE O TKAHAX MHOIOKNETOYHbIX OopraHn3mMoB

Onpenenenne Tkau. Kiaccubuxanus tkadei. [IpoHCXOXKIEHHE TKaHell B 3BOJIONUH
MHOTOKJIETOYHBIX JKHBOTHBIX M PasBUTHE TKAaHEH B IIPOIECCE MHAMBUIYAIbHOIO Pa3sBUTHS Opra-
Hu3Ma (OHTOTEeHE3).

Tema 2. dnutenunanbHble TKaHW

IloxpoBHbIC SMUTENNH TO3BOHOYHBIX ¥ GECIIO3BOHOYHBIX KUBOTHBIX. OfHN BYHKINHA —
pasHele pemeHus. Kumeunble omuTenuu. THIBI NHIIEBADEHHS B SKUBOTHOM MHpE —
BHYTPHUKJIETOYHOE ¥ IOJIOCTHOE. KTO Kak IepeBapiuBaeT IUIILy; MO3auKa SBOJIFOIIHH.

Tema 3. MbilLeYHble TkaHu

Tumel MBIIICYHBIX — TKaHEH Y TIIO3BOHOYHBIX U 0€CII03BOHOYHEIX  JKMBOTHBIX
(COM&TH‘ICCKI/IG MIOIEPEIHOIIONIOCATEIE U KOCBHIE, CEpIECYHEBIE IIOIIEPEYHOIIOJIOCATRIC, Fﬂa,III(HC).
Oco0eHHOCTH X KJIETOYHOIO U TKAHEBOTO CTPOCHHUS B PA3HBIX I'PYIIIIaX KHUBOTHEIX. CXO,ZICTBO )5
PasIngus; IapajyIeIu3M U JTUBECPIrCHIIMS.

Tewma 4. TkaHu BHyTpeHHe cpeabl. CoeguHMTENbHas TkaHb

OmnopHo-MexanuIecKkue TKaHK (COSNMHHUTEIbHAsS TKAaHb, XPAII, KOCTHAS TKAHD). CXeMbI
CTPOCHHS M SJIEMEHTBI 3BOJIIOLUK ONOPHBIX TKaHEH y JKHBOTHBIX. KpoBb. DieMEHTH KpOBH
MO3BOHOYHBIX JKMBOTHBIX X denoBeka. @yHKIMM KpoBH. BocmaneHwe # HMMyHHTET.
Heo6xommMocCTh 3auTe! BHYTPEHHEH CPEBl OT BHEIIHKX AreHTOB (AHTHTEHOB). TKAHH M KIIETKH,
IPUHUMAIOIIME YIacTHe B 3alIUTHLIX PEaKUMIX OpraHu3Ma. FIMMyHHTET; IOHATHE 00 OCHOBHBIX
THNAX HMMyHHTeTa. QDakTophl, BIHAIOMME Ha (YHKIHOHMPOBAHME HMMMYHHOH CHCTEMBI:
9KOJIOTHsI, BUPYCHBIE U MH(EKIMOHHEIE 3a00I€BaHus, ayTOMMMYyHHEIE 3a6oneBanus. CITV] —
gyyma XX Beka; CMEpTeNbHAas ONAcHOCTh 3TOM GOJEesHM s 4enoBeka M IyTH GOpsOBI C ee
PacIpoCTpaHEHHEM.

Tema 5. TkaHN HEPBHOI cUCTEMBI

3Ha4CHUE HEPBHON CHCTEMBI KaK TJIABHON HHTEIPUPYIONIEH CHCTEMBI HAIIETO OpPraHU3Ma.
OneMeHTbl HEPBHOHM TKaHW: HEHPOHBI M TNIMANbHBIC KIETKH. YHUBEPCATBHEIH XapaKkTep paboTEI
HEPBHBIX KIJIETOK BCEX OpraHu3MoB. MexXHeHpOHHbIE B3AMMOJEHCTBHS, CHHAIICHL | JIHS —
Ba)XHEIM 3JIEMEHT HepBHOfI CHCTEME]. YUacTHe IJIHA B O6p3.30BaHHH o0oJI0uex HEPBHBIX BOJIOKOH,
B OOMEHHBIX IIPOIECCAX B HEPBHOH TKAHH ¥ HENOCPEACTBEHHON paboTe HEHPOHOB M CHHAIICOB.

PereHepaum{ B HepBHOﬁ cucteMme. CTBOJIOBBIE KJIETKH B HepBHOﬁ CHCTEME B3POCJBIX
JKUBOTHBIX U YEJIOBEKA — MCTOYHUK OOHOBJIEHUS HefIPOHOB.

I. YyebHo-nccnegosaTtenbckasd 4esSTenbHOCTb — 2 Y.

V. 3akoyeHume -1 y.

3HauyeHune 3BOJTIOLUMOHHOIO noaxo4da npn N3yYeHum KneTok w1 TKaHEN XXUBOTHbLIX U
Yyenoseka .O0me610I0rIIeCKUC 3aKOHOMEPHOCTH, OTKPBITHIE IIPY M3y9EHUH OCHOBHBIX
CTPYKTYP U IIPOLIECCOB B JKUBOM IIPUPOJIE, — OCHOBA COBPEMEHHOM MOJIEKYIAPHOM OHOIOTHH U
meuiuHEL HemaTtoza i musiBKa, Apo3oduia u Kpeica, CTBOJIOBAs KIETKA U KyJIbTypa TKaHeH —



BCE€ 3TO MOJCJIBHEBIE 00BEKTEI JJIT PEIIEHUS aKTYaJIbHBIX 3a1a4 COBpeMeHHOfI OHoIOTNH H

MEIULIMHBI.
III. YYIEBHO-TEMATAYECKUI IUTAH

Ne Tema KonuuecTBo yacoB Ob6pa3oBaTenbHEII pe3yabTaT
/o Bce- | Teo- | Jlab.

ro pusa hIp.

pab.
I
buonorus kiaerku: 21 15 6

1.1 | BeedeHue s buosioeuro 1 1 3HaHue 3a/1a4 COBPEMEHHON

Krnemku ITUTOJIOTHH ¥ OCHOBHOT'O 3aKOHA
CTPOEHUSI JKUBBIX OPTaHU3MOB.

1.2 | Obwud nnaH cmpoeHus 4 2 2 YMenue xapakTepu3oBaTth
K/1eMOK XU8bIX Op2aHU3MOos8 ¢ IPOKAPHUOTUIECKYIO U
ACIOJIb30BAHIEM 9YKapHOTHUYECKYIO KIIETKH,
obopynoBanns nenrpa «Touka TEOPUH UX IIPOUCXOXKTCHHS.
pocTay.

1.3 | OcHo8HbIE KOMMOHEHMbI U 3 1 2 XapaKTepuCTHKa COBPEMEHHOM
OpeaHOUObI KIiemok ¢ MOJIENIX CTPOEHUSI KIIETOYHOHU
HCI0JIb30BAHUEM MeMOpaHBbl, IIUTOCKETIETa,
obopynoBanus neaTpa «Touka OPraHOUIOB.
pocTay.

1.4 | A0epHbil annapam u 5 4 1 Crpoenue u 3HaueHUE AIpa,
penpodyKuUs KIEMOoK ¢ SAPBIIIKA, XPOMOCOM;
HCI0/Ib30BAHN €M XapaKTepUCTHKA KU3HEHHOTO
obopynoBanus nenrpa «Touka [UKJIA KIIETKH.
pocTay.

15 Bupycbl kak HekremoyHasi 4 4 Tuns! Bupycos. CoBpemeHHOE
hopMa KusHU cocTostHIE IpobieMbl 60pEOEI ¢

BUPYCHBIMU HH(EKIIHIMH.

1.6 | SnemeHmsl namosioauu 2 1 1 Peaxnuu xnetox Ha

Krnemku BO3IEUCTBUE BPEIHBIX
(axTopoB cpempl.
1.7 | lpoucxoxdeHue u sgonyus | 2 2 Teopuu mporcxoKICHUS
KITemox. 9YKapHOTHYECKOH U
IIPOKAPHUOTHIECKON KIIETOK
II _
CpaBHHTe/JIbHAS THCTOJIOTHA: 10 5 5

2.1 | BBegeHue B rucTosoruio. 1 1 Omnpenenenue Tkanu. Teopus
[ToHaTUE O TKaHAX «3BOJIIOITMOHHOM THHAMUKH
MHOMOKJ1ETOYHbIX OpPraHn3mMoBe TKaHEBBIX CHCTEM;
HCI0JIb30BaAHUEM KIIacCHU(HUKAIMS TKAaHEH.
obopynoBanns nenrpa «Touka
pocTay.

2.2 | OnutenunanbHble TKaHU ¢ 2 1 1 XapaKTepUCTHKa IIOKPOBHEIX
HCI0/Ib30BaHHEM SIIHUTENINEB II03BOHOYHBIX
oGopynoBanus neHTpa «Touka 6€CI03BOHOYHBIX KUBOTHBIX.
pocTay.

2.3 | MbllLEYHbIE TKaHW ¢ 2 1 1 THIIBI MBIIICYHBIX TKAHEH,
HCI0/Ib30BAHHEM 0COOEHHOCTH UX KIIETOYHOTO I
obopynoBanus nenrpa «Touka TKaHEBOI'O CTPOCHHUS y Pa3sHbIX
pocTay. OpraHu3MOB.

2.4 | TkaHW BHYTPEHHeN cpenbl. 2 1 1 3HaHUE CXEM CTPOCHHUS U




CoeaunHNTENbHbIE TKAHU ¢ SJIEMEHTOB 3BOJIIOLIUU
HCII0JIb30BAaHHEM COCIMHUTENBHBIX TKaHEH y
oGopynosanus nenrpa «Touxa OpPraHu3MOB.

pocTay.

2.5 | TKaHW HepPBHOI CUCTEMBI ¢ 3 1 2 XapaKTepuCTHKA DIIEMEHTOB:
HCI0JIb30BAHHEM HEHPOHEI U TIHATbHBIE KIETKH,
o0opynoBanus uenrpa «Touka MX YHMBEPCAIBHBIA XapakTep
pocray. paboTEI.

III | YueOHO-HCcCnemOBATE b CKAS 2 2 VYMeTn IPEeACTaBUTh U
ACATEILHOCTD 3alIUTUTH IPOEKTHYIO PaboTy.

IV | 3axkiouenne 1 1 Pearmsanus

00mebnoIorHyecKx
IIPUHIIUAIIOB ¥ 3BOJIFOLHOHHOIO
II0JX0/Ia B U3YUEHHH KJIETOK,
TKaHeH KUBBIX OPraHU3MOB.
HUTOrO: 34 21 13
Iv. Kaﬂennapﬂo - TEMATHYIECKOE MJIAHMPOBaHHE
Cpo
KH
(y4 JemoHcTpanus Dop XapakTepHcTHka
e0H (marnsaHOCTD, Mma OCHOBHBIX BH/I0B
Tema ypoxa
ast TeXHHYECKHE CPeICTBA | 3aHsA AesITeJIbHOCTH
HeN o0y4eHus) THS o0yuarommxcst
eJist
)
I.bunosorus KieTku
(21 9)
MHuKpPOCKOIIBL, TOTOBEIE OOBSCHATE poib U
MHKpOIIpenapaTsl 3aga4dyu COBpCMeHHOfI
(9PUTPOLUTEI JIATYIIKH), LU TOJIOTHH, ITOJIOXKEHHUSI
gamky lletpu, munerku, KJIETOYHOH TEOPHH.
1 Bsenenue B 6uonorumo CTaKaHYUKHU C BOJOH, Jlex- | BcmomuHaroT
© | ket (1 9) IIPEIMETHEIE U Ul | yCTPOWCTBO MUKPOCKOIIA
IIOKPOBHBIE CTEKJIa, U METOOUKY
[IUHIIETHI, HOXXHUIIE, IIPUTOTOBJICHHUS
(unpTpoBabEHAs Gymara, BpPEMEHHEIX
[IPENIapOBAILHEIE HIJILI MHKPOIIPEapaTos.
OO6muii nan cTpoeHus
1.2 KJIeTOK (4 1.)
Bripensior
IIpoxapuorts!. [{apcTBo LoD, HCU)P’ N ceMu o e
2 MYJIbTUMEIUHHBIH IIPU3HAKHU CTPOCHHUS U
Daxrepuu. Hap
KOMILIEKC YKU3HEIESATEIbHOCTH
IIPOKAPHUOT.




IIpa
KTHU-

KyM
c
MHUKPOCKOIIBI, YalTKu HCIo
Iletpu, nuneTxw, ap30 | M3ywaroT ocobeHHOCTH
Ocobennoctr CTaKaH4UKHU C BOJIOH, BaH | CTPOEHHUS U IIPOLECCOB
OaKTepHaAbHBIX KIIETOK IpeIMETHbIE U nem KHM3HEIESITENIHOCTH
3. | ITP Ne 1: Usyuenwue IIOKPOBHBIE CTEKIIA, obop IIPOKAPHOTHUECKUX
MOJIOUHOKHCIIBIX IHUHIETH, ya0B KJIETOK Ha IIpuMepe
OaxTepuii. bunpTpoBaNbHAs Oymara, | aHm MOJIOUHOKHCIIBIX
paccoi KBaIIeHHBIX s GaxTepui.
oBome#, «bupumor» LEeHT
pa
«To
yKa
pocT
an.
Oyxapuotsl. Ocobernoctu | Tabnuipr, [TOP, I W3yygaror cTpoeHne
4. | KJIETOK pacTeHUH, MYJIbTUMEIUAHBINA _Hap KJIETOK LIapCTB XKUBOHU
JKHBOTHBIX, TPHUOOB. KOMILJIEKC IIPUPOJIBL.
IIpa
KTHU-
KyM
MHUKpPOCKOTIBI, JaIIKy s
[letpu, nuneTxy, e
25 CTaKaHYUKHU C BOAOH it AT O i
OOuu#i nIad CTPOEHUS T ’ BaH. KJIETOK PacTEHUH,
KJIETOK JKHBBIX o ORI e Hem YKMBOTHBIX, TPUOOB.
OpraHU3MOB. 6 o6op | BrimensaroT npusHaky ux
e [IpaxkTryeckas pabora No2 DB DO ATy, yaoB CTPOEHHUS U
IIPENapOBaIbHBIE UIJIBI,
HWsyuenue xieTox IHCTHS AMAPMIIIICA aHu JKU3HEIESTEIHOCTH.
9YKapHuoT. ’ s CpaBHUBAIOT KIIETKH.
Ipenapar KJIETOK IIeYeHU e
aKCOJOTIIS, KYIIbTYpa -
JIPONCKeEH «To
YyKa
poct
a».
13, OcHOBHBIE KOMIIOHEHTBI

H OPraHoU/bI Kj1eToK (31)




KTH-

K
Tabnuna ™
c HsyuaroT ctpoenne
«IInasmarmueckas S
HCIo IUIa3MaTHIECKOM
MeMOpanay, [JOP u
CoBpemeHHas MOJIETD JIb30 MeMOpaHBl, eé
= MHKDPOCKOIIBI, YaIlKi
CTPOEHHMS KJIETOUHOM BaH IIPOHHUIIAEMOCTb.
[leTpw, mumeTky,
MeMOpaHbl. OyHKIIH " HeM | BBIIBISIOT B3aMMOCBSI3H
CTaKaH4HKHU C BOJOH,
MeMOpaHBI. o6op MEXIY CTPOCHUEM
6. XJIOPUJIOM HaTPHSI, .
IIpakTrgeckas padora Ne3: W SR ya0B MeMOpaHEI 1 eé
W3yuenne muasmonusza u P and | (QYHKIMSIME Ha IpUMepe
IIOKPOBHEIE CTEKIIA,
JeNIa3MoIIn3a B a1 IUIa3MOJIH3a U
(GunpTpoBaybHas Gymara,
PaCTHTENBHBIX KIIETKaX. HEHT JIEIIa3MOoIIn3a.
HOXXHUITEI, .
IpeNapoBaNbHbIC UL, | P To
«
KOXHUIIA YEITYH JIyKa.
yKa
pocr
ay.
MynpTumMe TUiHEIH IIpa
KOMILIEKCIIPE3EHTAIIHS, KTH-
nmpenapatsl «I THKOTeH u | K
I Y | Toropsr MHEKpOIIpenapar
KD B KJIETKaX [IECUEHU Y, c
e YEIyH KOXKHUIIBI JIyKa,
HEOKpaIIeHHBII HCno
IuTomasma u Opradou sl pacCMaTpHUBaIOT TOTOBEIE
MHKpOIIpenapar KoKu JIb30
IIpaxTrdeckas paGora Ne4: npenapatsl. HaGmogaror,
s r0JIOBAaCTHKa, BaH
HMsyugenue crpoenus " OIIUCBIBAIOT, CPABHHBAIOT
. «IInactuHYaTEIH nem
9YKAPUOTHIECKOH KIIETKH. knerku. Ha ocHoBe
KOMIIJIEKC B HEPBHEIX oGop
CPaBHEHUS JIENA0T
KJIETKax», yaoB
BBIBO/TBL.
MHKpodoTorpahum aHH
3YKapHUOTHIECKUX A
KJIETOK IEeHT
pa
«To
YyKa
poct
a».
Ha ocHoBe cTpoenus
Tabmuna v anmmkanys OPTraHOHIOB BBIIEIIIOT
Muroxospuw. ’ P = .
«brocunTes benkay, Tecr | mpusnaku nporeccos
Xnopornnactsl. PuGocomsl. .
8 cxema «DoToCHHTES Y, KOHT | oOMeHa BEIlEeCTs,
Tunsl oOMeHa BelecTs B u
B «OHepreTuIecKui POJIb | IpEBpaICHHUsI SHEPTUH,
' obmen» IIUTAHUS, THIXaHU
KJIETOK.
SInepHblii anmapar u
1.4. | penpoaykuus KjaeTok
G )
Bememstior ocobennoctu
Crpyxrypa u QyHKIMH Tabmuue! - pommn, Jlex
9 CTPOEHHUS U 3HAUCHHS
saapa. XpoOMOCOMEL. [IPe3eHTAaIlHs, U
AIpa ¥ XPOMOCOM.
XapaKkTepu3yroT
CoBpemenHOE DRI
Tabmumsl, npesenTarus, IEHETHICCKHUH MaTepHal
IIPEZICTABIIEHUE O ke Jlex
10 MYJIbTUMEIHUHBINA [IPOKAPHUOTHYECKUX U
CTPYKTypE reHa IPOKapHoT Ul
KOMILITEKC SYKapHOTHYECKUX
H 5yKapHoT.
OpraHH3MOB.
JKu3HEHHBIH UK KIETOK. | TaGmumsl, IIpE3EeHTaITHS, "
SRRy Jlex | OmmCHIBAIOT KH3HEHHEIH
11 | Penmukanua THK B MYJIbTUME T HHBIN
Ut IUIUT KITETKH
9YKapUOTHYECKUX KIIETKaX. | KOMILIEKC




