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IHOACHUTEJIBHASA 3AIINCKA.

[Ipennaraembiii Kypc OXBaThIBA€T OCHOBHBIE paslieNibl OOIIeH OHOJOrvHM, aHATOMUH,
THCTOJIOTUH W HAIlpaBlieH HA (JOpMUPOBAHHE y yHAIIUXCs €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUSI.
W3BecTHO, 4YTO B COOTBeTCTBUM C ojo0OpenHHoi IIpaBurensctBom Poccuiickoir ®Peneparuun
Konnenuueii mMoaepHH3alMu POCCUMCKOTO 00pa3oBaHUs MpeayCMaTpUBAaeTCs MpeArnpoduibHas
noArotoBka oOywaromuxcs. Ilpeanmaraemblii  3IEKTHBHBIH KypC CIIOCOOCTBYET IOATOTOBKE
yuamuxcs K JanpHeimemy BbiOOpy mpodwmins. Kype Oasupyercs Ha 00s3aTeNbHBIX y4eOHBIX
IIpeIMeTax, Ipeke BCEr0 Ha aHaATOMMHU KUBBIX OPTaHU3MOB.

B nanHOM Kypce paccMaTpuBalOTCsl OCHOBOIIOJIATAIONINE TeMbl. be3 3Hanmii ocoGeHHOCTEH
CTpOeHHUs M (PYHKIIMOHUPOBAHUS KJIETOK Pa3HBIX OPraHU3MOB, 0€3 YETKOTO U SICHOTO MOHMMAaHUS
ocobeHHOCTe cTpoeHust U (YHKIIMOHUPOBAHUS TKaHEW OpraHu3Ma HEBO3MOXKHO ITOJIHOLIEHHOE
MOHMMaHUe HU OJHOM U3 OMojornyeckux Hayk. OcoOyro BaXXKHOCTh JaHHBIC CBEIACHUS UMEIOT IS
MOHUMAaHUSI O0COOECHHOCTEH (PYHKIMOHUPOBAHHS PACTUTEIBHOIO, >KUBOTHOTO OPIraHU3MOB,
ocobeHHOCTeH (HYHKIMOHUPOBAHUS OpraHU3Ma 4ejoBeKa, MPU U3yudeHHH OOMEHHBIX MPOIIECCOB B
KJIETKE U MHOTOTro Jpyroro. OcoOyio CI0XKHOCTh U YYaIUXCs MPU MOArOTOBKE K aTTECTAllUU
MPEJCTABISET CaMOCTOSITENbHOE M3YYEHHE Pa3HOO0Opasvs KIETOK PAa3JIMYHBIX OPraHU3MOB. DTO
CBA3aHO C TeM, YTO Ha U3ydeHHe TeMmbl «KieTka» OTBOAMUTCS HEIOCTATOYHOE KOJHUYECTBO
94acoB, a TKAHM PA3HBIX I[apPCTB KMBOM MPUPOBI U3YYAIOTCS B pa3HbIC TOJBI U B PA3HBIX KypCax,
YTO 3aTpyAHSET BOCIpUSATHE OOImIel KapTUHbI Mupa. Bce 3TO NPUBOIUT K MOBEPXHOCTHOMY
M3y4EHUI0 MHOTHX BaXXHBIX BOIPOCOB TOM 4acTW Kypca OMOJIOTHMH, KOTOpas MOCBSIIEHA KIETKE.
OnexktuBHbI Kypc «KneTku M TKaHM» HE TOJBKO pACHIMPSET W CHUCTEMAaTU3UPYEeT 3HAHUS
yyaluxcs, H0O ¥ pacCMaTpUBAET OCHOBHBIE OOLICOMOJIOTNYECKUE MOHATUS U 3aKOHOMEPHOCTH
Ha MpUMepe CTPOCHHUS M PA3BUTHA KIETOK M TKaHEH pazIMYHBIX OPraHU3MOB € MCHOJIb30BaAHUEM
o0opynoBanus neHTpa «Touka pocray.

[Ipennaraemslii Kypc npeaHa3HaveH Ajs 00ydarommxcsi 7-8 KJ1accoB, pacCuuTaH Ha 34 4. u
MOCTPOEH Ha OCHOBaHMHU [IpuMepHO MporpaMmMbl OCHOBHOTO OOIIEro oOpa3oBaHus 1Mo OHOIOTUN
u nporpammel [I.K. O6yxoBa u B.H. Kupunenkosa «Kinetku u TkaHn».

Lenp kypca: popMUpoOBaHHE HAYYHOTO MHUPOBO33PEHHUS B M3YUEHUU OCHOBHBIX CTPYKTYP
U TPOLECCOB XUBOU MPUPOBI; (POPMUPOBAHME COBPEMEHHBIX B3IJIAJOB B M3YYCHHU CTPOCHUS
KJIETOK U TKaHEH )KMBOTHBIX U YEJIOBEKA;

3anaum Kypca:

1. PacmmpuTth 1 yriyOUTh 3HAHUS YHAIIUXCS O Pa3HOOOPa3UU KIETOK, OCOOCHHOCTAX
UX CTPOCHUS, (PU3UOJIOTHH.

2. JlaTe mpeiacTaBlI€HHE O B3aUMOJCHCTBMM MEXAY KIETOYHBIMU CTPYKTypaMu H
OpraHu3aluy TKAHEBOI'O YPOBHSL.

3. PaCKpBITI: CTPOCHUC OCHOBHBIX THUIIOB TKaHEH >KUBOTHBIX U MMPOUCXOKICHUC
TKaHEH B 3BOJIFOIITMKY MHOT'OKJICTOYHBIX.

OcHoBHasi KOHLENIMA Kypca 3aKJII0YaeTCsl B CIEIYIOIIEM:

Komnnexchvlii nooxo0 npu u3y4eHuu OJHCUBLIX OP2AHUSMOE HA PA3HbIX YPOBHAX UX
opeanusayuu (0T MOJEKYJISIPHO-KIETOYHOTO 0 CHUCTEMHO-OpraHHoro). Kypc packpbiBaeT Bo-
IPOCHI CTPOCHHUSI KIIETOK, paccMaTpUBaeMble B Kypce 300JI0TMH, aHATOMHMU U (DU3HUOJIOTHH KH-
BOTHBIX M YEJOBEKa, MOKA3bIBACT, YTO BCE TKAHU M OPraHbl >KMUBOTHBIX MOCTPOEHBI HA €JUHOMN
KJIETOYHOI OCHOBE, UMelolIel o0mmue pyHaaMeHTalbHbIe TPU3HAKA U OCOOCHHOCTH.

CpasnumenbHo-360110YUOHHAA HanpaeieHHocmb Kypca. Ilpy paccMOTpeHHH BOIIPOCOB
CTPOCHMS KJIETKM, TKAaHEHW M OPraHOB MHOTOKJIETOYHBIX >KMBOTHBIX OCHOBHO€ BHHMMAaHHUE YJe-
nsiercss GOPMUPOBAHUIO Y YUAIIUXCS 3BOTIOIMOHHOTO MBIIUICHUS TIPH U3YYEHUU KUBOU MTPUPOIBI
BO BCEX €€ MPOsBICHUAX. BaXHO MMOKa3aTh, 4TO B IIPOLIECCE HBOJIIOLUN Yy OPraHU3MOB Ha OCHOBE
eIMHBIX (YHIaMEHTAIbHBIX 3aKOHOB CTPOCHUSA M (YHKIMOHHPOBAHUS KIETOK CIOXMIIUCH pas-



JUYHBIE BAPUAHThl OpPraHU3alMM TKAHEBBIX M OpPraHHBIX CHUCTEM, 4YTO CXOJHBIE B
(GYHKIMOHATLHOM OTHOIIEHUM TKaHHW Y (PMIIOTCHETHUYECKH PA3JIMYHBIX T'PYII KUBOTHBIX HMEIOT
CXOJHOE CTPOEHHUE.



Hcnonvzosanue camvlx COBPEMEHHBIX MOJEKYIAPHO-OUONOSUYECKUX OAHHLIX O CMpPOEHUuu U
@YHKYUOHUPOBAHUYU KIEMOYHBIX U MKAHEBBIX CUCIEM HCUBOMHbLX. ITO TOJIOKEHUE TOAPa3yMe- BaeT
Xopollee BJIaJeHHE YYCeHHKaMU OCHOBaMM OOIIel OHWOJIOTHMH, T€HETUKH, TEOPUH SBOJIOLUU U Ap.
OMOJIOTUYECKUX HAYK.

Hcmopuxo-nampuomuyeckuti akyenm npu uzydenuu kypca. IIpn u3ydeHun 31€KTHUBHOTO
Kypca NOTYEPKUBACTCA HE TOJbKO HMHTEPHAIMOHANBHBIA XapakTep Haykd (0COOEHHO Ha
COBPEMEHHOM 3Tall€ €€ pa3BUTHUS), HO WU IPONAraHIupYIOTCS JOCTHXKEHMSI OTEHYECTBEHHBIX
YUEHBIX, MHOTHME M3 KOTOPbIX BHECIM HWCKJIIOUUTENIbHBIA BKJIQJ B pa3BUTHE OWOJIOTUH H
OTCTauBaJld CBOM HWJEHM B TPYAHBIN mepuoi oredecTBeHHON Ouonormu B 30—50-e¢ rr. XX B.
MHorue u3 HuX NOIUIaTHUIIMCh KU3HBIO 3a CBOU B3IJISJIBL.

OKonozuveckas HanpagieHHOcms Kypcd. IJTO MOJOXeHHEe (OpMHUPYET TBepIoe
yOexieHre y yJalmxcs, 4To HeOnaronpusaTHbie GakTopsl (Kak BHEUTHEH, TaK U BHYTPEHHEH mpu-
pOJIbI), BKIIIOYAs BPEOHBIC MPHUBBIYKM (HAPKOTUKH, AIKOTOJb, Ta0aK) CTPECCHI, HApYyIICHHBIH
MICUXO3MOIMOHANBHBIN (POH, CEPhE3HO CKA3bIBAIOTCS HAa COCTOSIHUM OPTaHU3Ma, 3aTparuBas camble
IITyOMHHBIE MOJICKYJISIPHO-T€HETUYECKUE OCHOBBI JIETEIFHOCTU KIIETOK, U UTO C TOJOOHOTO poja
HapYLIEHUSIMH OOPOTHCS YPE3BBIYAWHO TPYAHO M OPOH HEBO3ZMOKHO.

Teopemuueckue (nexyuu) u npaxmuyeckue 3auamus. OTa 4acTb Kypca IPEINOJaraet
IIMPOKOE HCIIOJIb30BAaHHE WITIOCTPATMBHOTO MaTepuasia (CXeMbl, 3JIEKTpOHHbBIE (oTorpadum)
HETMOCPECTBEHHO Ha 3aHATHAX (OCOOCHHO MPU M3YUYEHHUH CTPYKTYPbI KIETKH), a TaKKe U3y4eHUe
MHUKPOCKOTIMYECKUX IpEenapaTtoB TKaHEH M opraHoB (B pasaenax «Tkanm», «Opranb»). B xozne
U3Y4YEHUS] MCIOJIB3YIOTCS TOTOBBIE MHKpPOIpPENapaThl KIETOK, TKaHEH. OPraHoB; CaUThl IIO
OMOJIOTUM KIJIETKH, aHAaTOMUU M (PU3MOJIOTHH, HMMEIOIIMEcs B HacTtosulee Bpems B MHTepHere
(mepeyeHb OCHOBHBIX OTKPBITHIX CAalTOB IO pa3jesiaM Kypca Ipuiiaraercs).

MexnpeaMmerHble CBA3U
Xumus. CTpoeHUe BeIIecTBa. YTIEBOIBI, JKUPHI, OCITKH, HYKJICHHOBBIC KUCIIOTHI.
@u3zura. CBOMCTBA KUAKOCTEH, TEIUIOBBIC SBJICHUS. 3aKOHBI TEPMOMHAMHUKH.

®opmbl 00yUeHHs], TPOBEPKA M OLICHKA Ka4eCcTBa 3HAHMI
Texymue 3HaHMS TPOBEPSIOTCS C IOMOIIBIO TECTOB IIOCIE KaXJOro paszjiena Kypca H
TPaIUIIMOHHBIX OTIPOCOB B TE€UCHUE U3YUCHUS TEMBI.

OCHOBHOW aKLEHT IMPH H3YYEHHH BOIPOCOB Kypca HAIpaBlIeH Ha aKTUBHYIO DPaboOTy
YUEHHKOB B (popMe AHUCKYyCCHMH, CEMHUHapa, MPOEKTHOW MAEATENIbHOCTH, IUaiora yuumenb —
YueHux, akTUBHOTO 00CYXKIeHUS MaTepuana B popme yuenux(u) — yueHux(u), yueHux — yyumeins.

[Tpu u3ydeHnH OTACIBHBIX TEM YUYaIHecs COCTaBISIOT 0000MIAIOINE CXeMbl, TaOIHIIBI,
KJactepbl. ITOrom BhIMOIHEHUS 1TA00PAaTOPHBIX PA0OT SBISIOTCS OTYETHI C BEIBOJAMHU U
pucynkamu. ITOroMm u3ydeHus: Kypca — BHIIOJIHEHHE BBINOJIHEHHE 00yJaromuMucs yaeOHo-
HCCIIEI0BATENILCKOTO MPOEKTA.

VYuuTheiBag pa3BUTHE HMHPOPMALMOHHBIX TEXHOJIOTUH JAHHBI Kypc JONOJHSETCS
MYJIbTUMEIUHHBIMA WITIOCTPAIIMSIMA M HEKOTOPHIMH CIIPAaBOYHBIMU MaTEpUaATIaMH 110 OCHOBHBIM
paszenaM. OTO MO3BOJSET PACIIMPUTh HATVISIAHOCTH (IOMMMO DPAa3faTOYHOTO MaTepuana) Ipu
M3YUYEHHUH CTPOCHHS KJIETOK, TKAaHEW U OPraHOB )KMBOTHBIX.

Cpok peanuszanuu nporpammsl - 1 rox (34 u. B roa, 1 yac B Hex.)

B kauecTBe OCHOBHOTO 00pPa30BaTEILHOI0 Pe3yJbTaTa BEICTYIAaeT CHOPMHUPOBAHHAS
cucTeMa 0a30BBIX IIEHHOCTEM:

*KU3Hb, 37I0POBbE, YEIIOBEK, 3HAHUE, TPY/, TEPIICHUE, YCIIeX

*yMeHHE OTIEpUPOBATH 3HAHUSIMU B OOJIACTH LIUTOJIOTUU U TUCTOJIOTUU

*IMOIMOHAIBHOE OTHOIIEHUE K IBOJIOLUHU YKUBOU MPUPOJIBI, KAK K 3HAYMMOMY COOBITHIO
B MHUPE€ OPraHUYECKOU ITPUPOIBI.



COJAEPKAHUE YYEBHOT'O MATEPHAJIA

Paboyas mporpamma 3JI€KTUBHOTO Kypca 110 OHOJIOTHH JUId 7- 8 KJIacCOB COCTaBIICHA
COTJIACHO COBPEMEHHBIM TPEOOBaHUSAM B 007acTH OMOJIOTHYECKOTO 00pa30oBaHus, a UMEHHO:
COOTBETCTBUE 00pa30BaTEIbHBIM CTaHIapPTaM, IPEEMCTBEHHOCTh O0YyYeHHUS, TPUOPUTET
pa3BuBalolIel (yHKIUHU COJEPKAHUS Kypca ¢ HCIOIb30BAHHEM 000py10BaHUS LHEHTPa
«Touka pocra».

VYueOHbIil MaTepuan CTPyKTYPUPOBAH COTJIACHO JIOTUKE Pa3BUBAIOILET0 O0yUEHUSI.

l. Buonorug knetkn — 21 4.

Tema 1. BBegeHune B 6MONOrnio KneTkm

3azaun cCOBpeMEHHOW LuToJIoTHU. KiieTouHas Teopusi — OCHOBHOH 3aKOH CTPOEHUS
KHUBBIX OPraHU3MOB. 3aciyra OTEYECTBEHHBIX OMOJIOrOB B 3aIUTE OCHOBHBIX IIOJIOKEHHUH Kile-
TOYHOM TEOPUHU.

Tema 2. O6wmni NNaH CTPOEHUS KIETOK XXMBbIX OPraHn3mMoB

IIpoxaproTsl ¥ 3ykapuoThl. CX0ACTBO U paznnuus. JKUBOTHaAs U pacTUTENbHAS KIIETKA.
OykapuoTudeckas KIeTka. Teopun MPOUCX0XKAECHUS DYKapUOTHUECKOHN KIETKH.

Tema 3. OCHOBHblE KOMNOHEHTbI U OpraHoMabl KNeTok

MembpaHa n HagMeMbpaHHbI KOMMNIEKC

CoBpeMeHHass MOJENb CTPOCHHs KJIETOUYHOM MeMOpaHbl. YHUBEPCAIbHBIM XapakTep
crpoenuss memOpanbl. CocraB u (yHkuuun mMemOpanbsl. HagmemOpaHHBIH KOMIUIEKC (KJICTOYHBIE
CTEHKHU IPOKApUOT, PACTUTENBHBIX KJIETOK U TPUOOB, TIMKOKAJIHKC JKMBOTHBIX KJIETOK), €ro
COCTaB U 3HAYEHHE B JKU3HU KIETOK M OpraHu3Ma.
LinTonnasma n opraHouapl

LIuTOCKENCT KIETOK, €ro KOMIOHEHTHI M (DYHKIIMU B pa3HbIX TUIAX KIETOK. MeMOpaHHbIE
OpraHoufpl KJIETKH (3HIOIUIa3MaTUYeECKas CeTh, anmnapar 1'osbku, au3ocomsl). Ux cTtpoenue u
(GyHKIUYU B KJIETKaX.
MuToxoHapuK 1 xnoponnacTbl

Tunel oOMeHa BemecTB B KJIeTKe. VICTOUHWMKH SHEpruu B KieTke. ['crcporpodsr u
aBTOTpO(Bl. OCHOBHBIE 3aKOHBI OHMOPHEPreTHKH B KJIETKaX. 3ayeM HYy)KHA DHEprusi KIETKe.
MuToxXoHIpuss — DJHEpreTuyecKas CTAaHLUMsS KIETKM. THUIBl MUTOXOHAPUM M HUX CTPOCHHE.
Cospemennas cxema cunteza AT®. XnopornacTsl ¥ POTOCHHTES.

Pu6ocomsbl. CuHTes 6enka

Tunbr 1 cTpykTypa pubOCOM Mpo- u 3ykapuoT. OCHOBHBIE ATallbl CHHTE3a Oejika B
9YKapuOTHYECKON KieTKe; TpaHckpunius (cuHte3 u co3peBaHue PHK) u Tpancnsauus (cuntes
OenKOBOM 1Iemu). DJIEMEHTHl MOJEKYISIPHO-OMOJIOTUYECKHX MEXaHU3MOB pETYISIUN 3TOTO
nporecca.

Tema 4. ApepHbi annapat 1 penpoayKUna KneTok )

Anpo syKapnoTUYecKomn KNeTKkU U HyKrneous npokapuoT

Crpoenue u 3HaueHue sapa. Ilonstue o xpomaTuHe (3y- U T'€TCPOXPOMATHH).
[IpencraBnenus o6 ymakoBke reneruuyeckoro Marepuana ([HK) y mpo- u sykapuot. CtpykTypa
XpOMOCOM. SIIpbIIIKO, ero cTpoeHue W (yHKUMUA.JKU3HEHHBIM IMKI KIETKU. Penpomykuus
(pa3mHOkeHue) Ki1eTok. [IoHsTHE 0 )KU3HEHHOM IIUKJIIE KIIETOK, ero nepuoasl. Permukanus JJHK
— B@KHEMIIMH dTan XU3HM KiIeToK. MexaHusm u npouecc perukanuu JIHK. Mwuto3s, ero
OuoyoTHYEeCKOe 3HAUYEHUE, OCHOBHBbIC (ha3bl, peryiasnus. Pa3sHOBHAHOCTH MHTO3a B KIIETKax
pa3HbIX opranu3MoB. Jlenenue u quddepeHnnpoBka KI€TOK, UX COOTHOIICHHS.

CranmoHapHele ¥ KaMmOuanbHble (pacTyliue) KJIeTOUYHble CcUcTeMbl. [loHsTHE O
CMBO06bIX KIemKax, UX 3HaueHue B (PyHKIMOHUPOBAHUYU OpraHu3Ma. Teopus cmeonoswix Kiemox
— TPOPBIB B COBPEMEHHOM OMOJIOTHH U MEeIUIMHE. Pak — HEKOHTpoIHMpyeMoe AeJIeHUE KIETOK.
[TpoOnema cTapeHus KJIETOK U TKaHEH.



Tema 5. Bupychbl kak HekneTodHas hopmMa Xn3Hu

Crpoenue BUpycoB U ux Tumbl. JKU3HEHHbIN MK BUpYcoB (Ha npumepe Bupyca CIINla
win renaruta). COBpeMEHHOE COCTOSHHE IMpPOOJieMbl OOpbOBI C BHPYCHBIMU HHQEKIUSMHU.
BakuuHanus: 1oCTHXEHUS U TPOOIEMBI.

Tema 6. OnemMeHTbl NaToNorMn KneTkn

Peakiust ki1eToKk Ha BO3JEHCTBHE BpEIHBIX (PAKTOPOB Cpelbl (aJKOTO0JIb, HAPKOTHUKH,
KypEeHHE, TOKCHUYHBIE BEILECTBA, TSKENbIE METaIbl U T. 1.). KieTouHble W MOJEKYISpHBIE
MEXaHU3MBI MOBPEXKJIAIOIIETO ACUCTBUS Pa3INYHbIX ()aKTOPOB HA CTPYKTYPY U (PYHKIIHIO KIETOK.

Il. CpaBHUTENBLHASA (3BONKOLMOHHAZA) TMCTONOrMga — yyeHue o TkaHax — 10 y.

Tema 1. lNoHATME O TKAHSAX MHOMOKIIETOYHbIX OPraHM3MOB

Onpenenenue Tkanu. Kiaccudukanus traned. [IpoucxoxkaeHne TKaHEW B 3BOJIIOLUHU
MHOTOKJIETOYHBIX KMBOTHBIX U pa3BUTHE TKAaHEH B MPOLECCE MHIMBUAYAIbHOIO Pa3BUTHUS Opra-
HU3Ma (OHTOTE€HE3).

Tema 2. dnutenuanbHble TKaHu

[ToxpoBHBIE AMUTEINN TMO3BOHOYHBIX M OECIIO3BOHOYHBIX KUBOTHBIX.OMHN (QYHKIIMH —
pasHble pewmeHus. Kwumeunele snurenuu. TUnbel NHIOIEBApeHHUs B KMBOTHOM MHpPE —
BHYTPUKJIETOYHOE U M0JIOCTHOE. KTO Kak mepeBapuBaeT MUIIY; MO3auKa dBOJIIOLUH.

Tema 3. MbiWweYyHble TKaHU

Tumbl MBIIEYHBIX TKaHEW y TO3BOHOYHBIX M OECIIO3BOHOYHBIX  YKMBOTHBIX
(comaTuyeckue IMONEPEYHOIIONOCAaThIE M KOCHIE; CEpPACUYHBIE IOIEPEYHOI0JIOCATHIE; TIIaJKHE).
OCOOEHHOCTH MX KJIETOYHOTO M TKaHEBOT'O CTPOEHHS B PasHBIX Ipynmax >KMBOTHHIX. CXOJACTBO U
pasinuus; NapajuieaIn3M U JUBEPreHIus.

Tema 4. TkaHn BHyTpeHHen cpebl. CoegmMHUTENbHAA TKaHb

OnopHO-MeXaHUYEeCKUE TKAaHU (COCIMHUTENIbHASA TKaHb, XPAIl, KOCTHasi TKaHb). CXeMbl
CTPOCHHUSI M DIIEMEHTHI 3BOJIOIHMM OMOPHBIX TKAaHEH y KUBOTHBIX. KpoBb. DieMeHTHl KpOBU
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. DyHKIMM KpoBU. BocmameHue W HUMMYHHUTET.
Heo0x0auMoCTh 3aIMThl BHYTPEHHEH Cpellbl OT BHEIIHUX areHTOB (aHTUTE€HOB). TKaHM U KIETKH,
MPUHUMAIOIIME YYacTHE B 3aAIUTHBIX PEAKUUAX opraHu3ma. IMMyHHUTET; MOHATHE 00 OCHOBHBIX
TUNaX UMMyHHUTeTa. DakTopbl, BIMAONIME HAa (YHKIMOHUPOBAHHME HMMYHHOW CHCTEMBI:
HKOJIOTHUS, BUPYCHBbIE M MH(EKUMOHHBIE 3a00JeBaHus, ayTOUMMYyHHbIe 3a0oneBanus. CIIN]] —
gyyma XX BeKa; cMepTelbHas OMAacHOCTb 3TON OOJIe3HM sl 4yelloBeKa M IMyTH OOpbOBI C ee
pacrpocTpaHeHUEM.

Tema 5. TkaH HEPBHOW CUCTEMBI

3HaueHue HEPBHOM CUCTEMBI KaK INIABHOW MHTETPUPYIOIIEH CUCTEMBI HALLIETO OPraHu3Ma.
DneMeHThl HEpBHOW TKAaHU: HEWPOHBI M TIIHAJIbHBIC KIIETKH. YHHUBEpPCATBHBIA XapakTep paboTh
HEPBHBIX KIJIETOK BCEX OPraHU3MOB. MEKHEUpPOHHBIE B3aUMOACHCTBUSA;, CHHAIICHL. lusa —
BXXHBII AJIEMEHT HEPBHON CHUCTEMBL. YYacTHe TJHH B 00pa30BaHUH 000J0YEK HEPBHBIX BOJIOKOH,
B 0OMEHHBIX IpoIleccax B HEPBHOM TKaHU U HEMOCPEACTBEHHOM paboTe HEWPOHOB U CHHAIICOB.

Perenepanuss B HepBHOU cucteMe. CTBOJIOBBIE KJIETKM B HEPBHOM CHUCTEME B3POCIBIX
KUBOTHBIX U 4EJIOBEKa — MCTOUYHUK OOHOBJICHUSI HEHPOHOB.

1. Y4yebHo-nccnegoBarenbckas AeAaTenbHOCTb — 2 Y.

V. 3aknw4yeHue -1 v.

3HayeHne 3BOSILMOHHOIO noaxoaa npu N3y4EHUN KNeToK n TKaAHEN XXMBOTHbIX U
yernoseka .O01e0HoI0rHUECKIC 3aKOHOMEPHOCTH, OTKPBITHIE TIPU U3yYEHUU OCHOBHBIX
CTPYKTYp U TPOIIECCOB B KUBOU MPUPOJE, — OCHOBA COBPEMEHHOM MOJICKYIISIPHON OHOJIOTHH U
MeauuuHbl. Hemarona u nmusiBka, 1po3o¢uiia 1 Kpbica, CTBOJIOBAs KJIETKa U KyJIbTypa TKaHEH —



BCE€ 3TO MOACJIbHBIC 0OBEKTHI U PCIICHUA aKTYaJIbHBIX 3a1a4 COBpCMCHHOﬁ OHOJIOTHH U

MEIUIUHBIL.
III. YYEBHO-TEMATHYECKHWH IJIAH

Ne Tema KonnyectBo yacoB | OOpazoBaTeNbHBINA pe3yabTaT
/1 Bce- | Teo- | Jla6.

ro pust U TIp.

pab.
I
Buonorus kierku: 21 15 6

1.1 | BeedeHue 8 buonoauto 1 1 3HaHMe 33/1a4 COBPEMEHHOM

Krnemku IIUTOJIOTMU ¥ OCHOBHOTO 3aKOHA
CTPOCHUS )KUBBIX OPTaHU3MOB.

1.2 | Obwut nnaH cmpoeHus 4 2 2 YMeHue XxapakTepu3oBaTh
KIemok XuebilX opeaHu3Mos ¢ IIPOKAPUOTHUYCCKYIO 1
HCN0JIb30BAHUEM 9YKapHOTHUYECKYIO KIETKH,
o0opynoBanus neHTpa «Touka TEOPUH UX MPOUCXOKICHHSL.
pocTay.

1.3 | OcHo8HbIE KOMITOHEHMbI U 3 1 2 XapakTepHucTuKa COBPEMEHHOM
op2aHouOb! KIlemox ¢ MOJICJIH CTPOCHUS KJICTOUHOM
HCN0JIb30BAHUEM MeMOpaHbl, IUTOCKETIeTa,
o0opynoBanus neHTpa «Touka OpraHOMJIOB.
pocTay.

1.4 | AdepHnbit annapam u 5 4 1 CtpoeHue u 3HaYCHUE S/pa,
pernpooyKyuUsi KIiemox ¢ SIPBIIIKA, XPOMOCOM;
HCN0JIb30BAHUEM XapaKTepUCTHUKA KUZHEHHOTO
o0opynoBanus neHTpa «Touka IIUKJIA KIETKH.
pocTay.

1.5 Bupychi kak HeknemouHas 4 4 Tuns! Bupycos. CoBpeMeHHOE
bopMa Xu3HU COCTOSIHUE TPOOIIEMBI OOPHOBI C

BUPYCHBIMHU HH(EKIUAMHU.

1.6 | QnemeHmsbi namorsnoauu 2 1 1 Peakuuu kietok Ha

Knemeku BO3/ICHCTBUE BPEIHBIX
(axTOpOB CpeIBbL.

1.7 | MNpoucxoxdOeHue u 3gomoyust | 2 2 Teopun nporCX0KICHUS

KIiemoxk. JYKapUOTUYECKOU U
MIPOKAPHOTHYECKON KIIETOK

II
CpaBHuUTe/IbHASI THCTOJIOTHSA: 10 5 5

2.1 | BBegeHue B ructonoruio. 1 1 Omnpenenenue Tkanu. Teopust
[MoHATWe o TKaHsX «OBOJIIOLIUOHHON TUHAMUKHU
MHOFOKMNETOYHbIX OPraHM3MoBe TKaHEBBIX CUCTEMY;
HCN0JIb30BAHUEM KJIaccu(uKaIys TKaHeH.
odopynoBanus nentpa «Touka
pocTtay.

2.2 | AnutenunarbHble TKaHU ¢ 2 1 1 XapakTepHuCcTHUKa TOKPOBHBIX
HCN0JIb30BAHUEM SMUTEINEB MO3BOHOYHBIX U
o0opynoBanus neHTpa «Touka 0eCr03BOHOYHBIX JKUBOTHBIX.
pocTtay.

2.3 | MblWweYHble TKaHU ¢ 2 1 1 THIIBI MBIIIIEUHBIX TKAHCH,
HCN0JIb30BAHUEM 0COOEHHOCTH UX KJIETOYHOTO U
o0opynoBanus neHTpa «Touka TKaHEBOTO CTPOCHHSI y Pa3HBIX
pocTay. OpraHu3MOB.

2.4 | TkaH BHYTPEHHEN cpeabl. 2 1 1 3HaHHE CXeM CTPOCHUS U




CoeanHuTenbHbIE TKAHU ¢ 3JICMEHTOB 3BOJIFOIITUHU
HCII0JIb30BAHNEM COEIMHUTENIBHBIX TKaHEH Yy
odopynoBanus nentpa «Touka OpraHU3MOB.

pocTay.

2.5 | TkKaHV HEPBHOWN CUCTEMBI ¢ 3 1 2 XapaKkTepuCcTUKa JIEMEHTOB:
HCIIO0JIb30BAHNEM HEHPOHBI U ININaJIbHbIE KIETKH,
odopynoBanus nentpa «Touka UX YHUBEPCAIBHBIN XapaKTep
pocTtay. paloTHI.

IIT | YueOHO-HCCIEea0BATEIbCKASA 2 2 VYMeTh MPEJICTaBUTh U
ACATEILHOCTD 3alIUTUTH TPOEKTHYIO padoTy.

IV | 3akiaouenue 1 1 Peanuzarust

00111e0NO0TIOrHYECKUX

IIPUHIIUIIOB U 3BOJIIOLUOHHOTO

[IOAX0/1a B U3YUEHUH KJIETOK,

TKaHEH )KUBBIX OPraHU3MOB.
UTOroO: 34 21 13

le/IMepHLIe TEMbI IJIA l'lpOCKTHOﬁ ACATCJIBbHOCTH.

1.Mcrionp30BaHUE KUBBIX OPIraHU3MOB B CEJILCKOM XO34HCTBE, MEAULINHE,
MUKPOOHOJIOTUH, OMOTEXHOJIOTHH.

2. Benukue Myxu HayKH.

3. 'eneTndeckuii KOHCTPYKTOP

4. NI3yueHne KIETOK U X POJIM HMHTHOUTOPOB HA MPUMEPE PaCTUTEILHOM KIETKH.

5. Ilytu pactipocTpaneHus: OaKTepualIbHBIX MH()EKIUI U ITyTH TPeAOTBPALICHHS
3a00JIeBaHUH.

6. 'mpynorepanus.

7. OCOOEHHOCTH CTPOEHUS OJHOKIETOUHBIX OPraHU3MOB, PACTEHUH, dKUBOTHBIX, TPHOOB,
OakTepuii, BUPYCOB.

8. Mcropus u3ydeHUst BUPYCOB.

9. Bupycsl Bcerga He JarOT CHOKOWHO KHUTh.

10 . )KuzHp ¥ JeSITeIbHOCTD YUEHBIX, ()aMHIIMU KOTOPBIX BCTPETUIIMCH B y4€OHOM Kypce

«Kietku 1 TkaHm»




V. Ka.ﬂeH)]apHO - TEMAaTHYCCKOC INIAHUPOBAHUC

Cpo
KH
(y4 JdeMoHcTpauus Dop XapakTepucTuka
eOH (HArIA/AHOCTD, Ma OCHOBHBIX BH/10B
Tema ypoka
as TeXHHYECKHe CPeACTBA | 3aHA AeATEeJbHOCTH
Hel o0y4eHus1) THA o0yyaromuxcst
enst
)
I . buosorus kiaerku
(21 9)
MuKpoCKoIbl, TOTOBbIE OOBACHATD POJIb U
MHUKpOIpenaparbl 3aJ1a4d COBPEMEHHOM
(3pUTPOLUTHI JIATYILIKH), LIUTOJIOTUH, TIOJIOKEHUS
yamku Ilerpu, nunerku, KJIETOYHOU TEOPHUH.
1 BBenenue B 6H0JIOTHIO CTaKaHYUKH C BOJIOM, JIex- | Bcmomunaror
* | kietku (1 v) [IPEAMETHBIC U U | yCTPOMCTBO MUKPOCKOIIA
IIOKPOBHBIE CTEKIIA, U METOJIUKY
MUHLETHI, HOKHULBL, IIPUTOTOBJICHUS
¢mibTpoBanbHaAsA Oymara, BPEMEHHBIX
IIPENapOBaJIbHbIE UTJIbI MHUKpOIPENapaToB.
1.2 OO0mmii nu1a” cTpoeHu
| kaerok (4 4.)
Breipensror
[TpokapuoTsl. [lapcTBO Tabmang,, HQP’ . ceMu CYICCTBEHHDIC
2. 6 MYJIbTUMEIUNHBIN IIPU3HAKU CTPOEHUS U
aKTEpHH. Hap
KOMIIJIEKC KHU3ZHEJEATEIbHOCTH
IIPOKapUOT
[Ipa
KTH-
KyMm
¢
MUKpPOCKOIIBI, YaIK1 HCII0
IleTpu, munerkwy, Jap30 | M3yuaior ocoOeHHOCTH
Ocobennoctu CTaKaH4YMKH C BOJOH, BaH | CTPOCHUSA U IIPOLIECCOB
OaKkTepHUaIbHBIX KJIETOK IIPEIMETHBIE U nem KU3HEJEATEIbHOCTH
3. | IIP Ne 1: U3yuenue IMOKPOBHBIE CTEKIIA, o0op MPOKaPUOTHYECKHUX
MOJIOYHOKHUCIIBIX MUHLETBL, Y10B KJIETOK Ha IpUMepe
OakTepuil. ¢wibTpoBaNbHAs Oymara, | aHu MOJIOYHOKHUCIIBIX
paccol1 KBalIeHHbIX | OakTepuil.
oBoiel, «budumor» HEeHT
pa
«To
4yKa

poct




an.

DykapuoTsl. OcobeHHOCTH

Ta6muiel, I{OP,

N3yuaror crpoenue

o N ceMH .
4. | KJIETOK pacTeHUH, MYJIbTUMEIUITHBII o KJIETOK LIapPCTB KUBOM
KUBOTHBIX, TPHOOB. KOMILIEKC P IIPUPOJIBI.
[Ipa
KTH-
KyM
c
MUKpOCKOIIBI, YaIK1
HCIIO0
[Terpu, nunerkw,
o Jb30 N3yuaror crpoeHue
. CTaKaH4YMKH C BOJOH, .
OOmwmii maaH CTPOeHUs BaH KJIETOK pacTEHUH,
NpeIMETHBIEC U
KJIETOK KMBBIX neM KUBOTHBIX, TPHOOB.
MOKPOBHBIE CTEKJIA,
OpraHU3MOB. o6op | Boimensior npusHaku ux
5. ¢mibTpoBanbHaAs Oymara,
ITpakTtuyeckas padora Ne2 Y10B CTPOECHUS U
IperapoBaIbHbIE UTJIBI,
N3yueHue kneTox aHmn AKU3HEJESITEIbHOCTH.
JUCThS aMapulIuca,
9yKapHuoT. | CpaBHUBAIOT KIIETKH.
Mperapat KIETOK NeHeHn | o
HT
aKCOJIOTJIS, KyJIbTYypa upa
IPOKKEN
P «To
YyKa
poct
a».
1.3 OCHOBHBIE KOMIIOHEHTBI
" | m opranoubl KJIeTOK (31)
[Ipa
KTH-
K
Tabmana cYM N3yuaror crpoeHue
«IlmazmaTnyeckas Y1 P o
UCIIO0 IUIa3MaTHYECKOM
MemOpanay, LIOP N
CoBpemeHHast MOJEIb J1b30 MeMOpaHsbI, eé
. MUKPOCKOTIBI, YaIlIK{
CTpOEHUS KIETOYHON BaH IIPOHULIAEMOCTb.
[Terpu, nunerkw,
MeMOpaHbl. OyHKITUN . ueM | BBIABISIOT B3aUMOCBS3H
CTaKaH4YHMKH C BOJIOM,
MeMOpaHsbI. odop MEXAY CTPOEHUEM
6. XJIOpHIOM HATpHs, ..
[TpakTuaeckas pabora Ne3: peIMETHBIE 1 ya0B MeMOpaHBbI U eé
W3yuenue mia3momnnsa u P ann | QYHKUUSMU Ha IpUMeEpe
MOKPOBHBIE CTEKJIA,
JeTIa3MoIu3a B | IUIa3MOJIH3a U
¢mibTpoBanbHaAsA Oymara,
pPacTUTENBHBIX KIIETKaX. LHEeHT JeTIa3MOJIN3a.
HOXKHUIIBI, a
IperapoBaIbHbIE UTJIBI, pTo
«
KO’KHILIA YEIIYH JTyKa.
ya K YyKa
poct
a».
MynbTUMe IMAHBINA IIpa
KOMIUIEKCIIPE3CHTAIHA, KTH-
npemnaparbl «[ JIMKOTEH U | K
perap M| Torosr MHKpoIpenapar
KHP B KJIETKaX MECYCHUY, c
. YelIyn KOKHUIIBI JIyKa,
HEOKpAIIeHHBIN HCIIO0
[{uToruasmMa u OpraHoUIbI. paccMaTpUBalOT TOTOBbIE
MUKpOIIpenapar Koxxu JIb30
[Tpaktuyeckas pabora Ne4: npenapatsl. Habmonator,
7. rOJIOBaCTHKA, BaH
N3yuenue ctpoenus . OTHCBIBAIOT, CPABHUBAIOT
N «IImacTuHyaThIi HeM
9YKapHOTHYECKOM KIETKH. kneTku. Ha ocHoBe
KOMIUIEKC B HEPBHBIX odop
CpaBHEHHSI JIENIAI0T
KJIETKax», Y0B
BBIBO/IBI.
MuKpodoTorpadun aHu
9YKapHOTHYECKUX |
KJICTOK LHEeHT




pa

«To
4yKa
poct
a».
Ha ocHoBe cTpoenus
Tabnuua u anmiukanus OpPraHOUJIOB BBIJEISAIOT
MuroxoHIpun. 1 T, p Al a
«buocunres 6enkay, Tect | mpu3HaKu npoueccoB
Xnoporutactel. Pu6ocomsi.
8 cxema «DoTocuHTE3Y, KOHT | 0OM€Ha BEILECTB,
Tumnbr oOMeHa BeecTB B .
KIeTKE «OHepreTHYECKui pOJIb | IpEBpAICHHS SHEPT U,
' oOMeH» MUTAHUS, IbIXaHUS
KIIETOK.
SAnepHblil annapar u
1.4. | penpoayKuMs KJIeTOK
(S 1)
BrrsBisror ocobeHHOCTH
CrpykTypa 1 pyHKIUN TaGnuue! - Gponuu, Jlex
9 CTPOCHUS U 3HAYCHHMS
a1pa. XpOMOCOMBI. IIpe3eHTalus, s
A7Ipa U XpOMOCOM.
XapakTepusyroT
CoBpemeHnHoe P pH3y
TaOnurel, mpe3eHTarms, TEHETUUYECKUI MaTepua
MPENCTABJIEHUE O N Jlex
10 MYJIbTUMEIUNHBIN IIPOKAPUOTUYECKUX U
CTPYKTYpE r'€éHa IPOKapUOT s
KOMILJIEKC 9YKapuOTHYECKHUX
U DYKapHoT.
OpraHU3MOB.
JKuzHeHnbIit uk kietok. | TaOmuiel, mpe3eHraius, .
N Jlex | OnuceIBaroT )KU3HEHHBIN
11 | Perumkamusa JIHK B MYJbTUMEIUUHBIN
uus LUKJI KJIETKH
9YKapUOTHYECKUX KJIETKaX. | KOMIUIEKC
[Ipa
KTH-
KyM
¢
HCIIO0
. JIB30 Beinensior a3zbrl
Penuateii nyk,
BaH nporLecca JAeJIeHUs
MHUKPOCKOTI, IPEMETHBIE
Muro3. Turnel Mmuto3a. neM KJIETOK Ha IpUMepe
CTEKJIA, ITPENapoBaIbHbIE
[TpakTuyeckas pabora Ne5: odop Murto3a B KIeTKax
12 WUTJIbI, CKaJIbIICIIH, .
Murto3 B KJIeTKax y10B KOpHEM JIyKa,
¢wibTpoBanbHAsA Oymara,
KOpEILIKa JyKa. aHu OTIHCBIBAIOT (ha3bl
KpacHuTelb alleTOKapMHUH,
s | MUTO3a, AETAIOT BBIBOJBI.
CIIMPTOBKH
LHEeHT
pa
«To
4yKa
poct
a».
OBnaneBalOT yMEHUEM
apryMEeHTHPOBATh CBOIO
CrapeHue KIeTOK 1 N uc TOYKY 3pEHHS B XOJ€E
P . HOP, mynpTuMeTuiiHbIN A y3p A
13 | tkaneir. Teopus KyC JUCKYCCHUU T10
KOMILJIEKC
CTBOJIOBBIX KJIETOK. cus | OOCYXIEHHIO MpoliieM
COBPEMEHHOU OMOJIOTHH
Y MEULMHBIL.
Bupycsl kak
1.5 | Heky1eTOuHast popma

JKU3HU (4 4)




Tabmuma «CtpoeHue

BUpYca TabauyHOU Beraensarts
CrpoeHue BUPYCOB. MO3auKN», CYLIECTBEHHbIE

14 Pacnpoctpanenue BUpycoB | «AneHoBupyc», «Bupyc | Jlek MIPU3HAKHA CTPOCHUS
B npupone. Bupycsl u TPUIIIIAY, s BUPYCOB. OOBACHATH
YeJI0BEK «bakrepuodar», «Bupyc POJIb BUPYCOB B JKU3HU

UMMYHOJIe(HUIIUTA 4eJI0BeKa.
YEJIOBEKa»
XpaHeHue u nepeaaya N3yuaioT 0co6eHHOCTH

1 T'€HETUYECKOU JnHamMudeckas MOAeib, Jlex JKU3HEACATECIbHOCTH

> uH(pOpMaIUK BUPYCAMHU. 1(0) s BUPYCOB, UX
JKu3HeHHBIH UK BUPYCOB Pa3MHOKEHHE.
[IpuBoauTh
Tabmuiel, pororpaduu ¢ ek JI0Ka3aTesIbCTBa

16 CriocoOs1 0OpBOBI € MOPAKEHUSIMHU 0OHEKTOB st HEO0OX0IMMOCTH Mep

BUPYCHBIMU MH(EKLIUAMU | BUPYCHBIMHU ’ npOo(UITAKTUKH
UHQPEKIUSIMH. reet 3a00JIeBaHUH,

BbI3bIBAEMBIX BUPYCAMH.

MynbsTuMeauias

JlocTIKeHHs U TPOOIeMBI ceMH

17 MPE3EHTALUSA, CXEMBI,

BaKLMHAIHH. Hap
TaOIULIBL

1.6 JJIeMEHThI aTOJIOT U1

KJIETOK (2 4)

[Ipa

KTH-

KyM

c

HCIIO0
Peaxius kieTox Ha J1b30 AHaM3UPYIOT U
BO3/ICHICTBUE BPEIHBIX BaH | OLICHMBAIOT MOCIIEICTBUS
(axTOpOB CpeIbL. nem TEeWCTBUS aJIKOTOJIA,

18 [Tpaxktuueckas padora Ne6: | IIOP, MmynbTuMeuiiHbIi | 060p | HUKOTHHA M HAPKOTUKOB
[Tporuo3upoBanue KOMILJIEKC YAOB | Ha OpraHU3M UeJIOBEKa.
HOCJIEACTBUI NEUCTBUS aun | Mcnosb3yroT 3HaHUS I
BpEIHBIX (PAaKTOPOB Cpeibl | BEJICHUS 3J0POBOTO
Ha OpraHu3M YelloBeKa. LHEeHT o0pasa KHU3HU.

pa
«To
YyKa
poct
a».

19 HaXO,Z[HTUB HAy4YHO-
KI1eTouHbIC I MOTYJISIPHOM TUTEepaType
MOJIEKYJISIPHBIE dororpadum, TOBPEAIAIOTIIIE
MeXaHU3MBI CIpaBOYHBIC U3AAHUS, CoMH MEXAHMSMBL KJICTOK

HAp | oOpraHu3Ma, OOBSACHATH

MOBPEXKIAKOLIETO ACUCTBUSA
Ha OPraHu3M YeJIOBEKA.

CIIOBapH,

POJIb BpEAHBIX (aKTOPOB
U UX IOCJIEICTBUN Ha
JKM3Hb YeJIOBCKA.




Hponcxome}me u

1.7.
IBOJIIOLMSA KJIETOK (2 4)
N3yyaror Teopun
IIPOUCXOXKACHUS KIIETOK
[Ipoucxoxnenue u MynbTUME TUITHBIA TTex OBnageBarT yMEHUEM
20 | sBOIIOLUS KIETOK KOMILJIEKCIIPE3EHTALIUSA, st apryMeHTHUPOBaTh CBOIO
IIPOKApUOT. 1(0) TOYKY 3pEHHU 110
BOIIPOCY
IIPOUCXOXKACHUS KIETOK.
CpaBHUBaIOT TeOpUU
[Ipoucxoxnenue u MynbTUME TUITHBIA Tect | mpoucxoXACHUS KIIETOK.
21 | »BOMIIOLUA KIIETOK KOMIUIEKCIIPE3EHTaLM, KOHT AprymMeHTHpYIOT,
JYKapHUOT. 1(0) 3 poib [IPUBOJAT CBOU
JI0Ka3aTeNNbCTBA
II. CpaBuuTeabHast
ructosorus (10 u)
21 BBenenue B rucTos10ruro
)
3HAKOMSITCS C TeOpUeH
N 9BOJIIOLIMOHHOM
[TonsTue o TkaHsAX HOP, mynbTUMenUMHBIN 1
Jlex JTUHAMHUKHU TKAaHEBBIX
22 | MHOTOKJIETOYHBIX KOMIUJIEKC C pa3JuYHbIMU
o s CHUCTEM,
OpraHU3MOB TUMAMU TKaHEH.
KJIacCU(UIUPYIOT TKaHU
OpraHM3Ma YeJIoBeKa.
JnuTeJNaTbHbIe TKAHU
2.2
(2 1)
DNUTENUH — NOrpaHUYHbIE Jarot oOrryro
TKkanu. O0mas XapaKTEPUCTUKY U
XapaKTEepUCTHKA U . KJIacCU(PHUKALIUIO
P P MynbsTuMeauias Jlex (uxcan
23 | wiaccuuKkamms. SIUTEIUAIBLHBIM TKAHSIM.
MIpe3eHTAIHS, TAOIHUIIBI uus
ITokpoBHBIE SIUTENNH Paccmarpusaror 1o
0eCrI03BOHOYHBIX TabJIMIaM MOKPOBHEIE
KUBOTHBIX SIUTENNN.
[Ipa
KTH-
KyM
c
HCIIO0
Kureunsie snurenuu. JIb30 H3zyuaror
Kenesucteie snuTenuu. BaH MHUKpoInpemnapar
MUKpOCKOIbI, TOTOBBIE N
Cekpenus — HeM | DSIUTENUaIbHOMN TKaHU,
. MHUKpOIpenaparsl,
24 | yHHUBEpCaAIbHOE CBOWCTBO odop OIMCBLIBAIOT
MukpodoTorpaduu,
KJIIETOK o YAOB | DIHTEIUAIBHBIC KICTKA
CIaMapl, TaOJIHIIEL
[Ipaktuyeckas pabora Ne7: aHu Ha FOTOBBIX
DOnuTenuanbHble TKAaHU. | MHUKpOIpenaparax.
LHEeHT
pa
«To
4yKa

poct




an.

2.3.

Mpbleynble TKaHU (2 4)

Paszauuaror Ha Tabiumax

’5 Tumnb! MplIeyHbIX TKaHEW | Mukpodgortorpadumu, u pororpadusax
y ’KMBOTHBIX. TaOIHUIIBI, MOACTIH. MBIIIICYHBIEC TKAaHH, JAIOT
UM XapaKTEePUCTHUKY.
[Ipa
KTH-
KyM
c
UCIIO
J1b30
BaH
Oco0OeHHOCTH CTPOSHUS neMm
MBILICTHEX TKAHGH MHUKpPOCKOTIBI, TOTOBBIE 5 CpaBHMBAIOT KJIETKH
. o0o
26 MUKPOIPENapaThl, p pa3NUYHBIX BUJIOB
[Tpaktuyeckas pabora Ne§: y10B .
MukpodoTorpaduu. MBIIIEYHON TKaHU.
MpI11e4HbIE TKAHU. aHu
|
LHEeHT
pa
«To
YyKa
poct
a».
2.4 Tkanu BHyTpeHHel
"7 | cpeast
OnopHo-MexXaHUYEeCKue
TKaHHU.
MUKpOCKOIbI, TOTOBBIE
DBOJIIOLMS OTIOPHBIX
. MUKpPOIpEnapaThl — XapakTepusyroT U
TKaHe# y )KUBOTHBIX. .
Pa3HOBHUIHOCTH TKaHEH Tpa KJIacCU(UIUPYIOT TKaHU
BHYTPEHHEH CpeJIbl BHYTPEHHEH CPEJBL. .
27 | Ilpaktuyeckas pabora Ne9 yIp PEbL, KTH- 1P pea
MsvaeHie TKareil MukpodoTorpaduu, < PaccmaTpuBatot
Y1 . CIIMCKHU CaiTOB, m 0COOEHHOCTH UX
BHYTPEHHEH cpeibl ¢
JOTIOJTHUTEIIbHAS CTPOCHUS
UCNOJIb30BAHUEM
IuTeparypa
000py10BaHMsl LIEHTPA
«Touka pocray.
DNEeKTPOHHBIE N3yyaror Tumnsl
NMMmyHHUTET. MukpodoTorpaduu, Huc | ummyHnurera. [lpuBomar
28 | Tunbel uMMyHUTETA. CIIMCKH CalTOB, KyC JI0Ka3aTeNbCTBa 110
CIINJ — uyma XX Beka. JIOMOJHUTEIbHAs cusl HEOOXO0IMMOCTH
JuTeparypa BaKLMHAIHH.
2.5. | HepBHas Tkanb (3 4)
Paznuuaror Ha
HeliponHnas teopust MHKPOGOTOrpagusx
29 | CrpocHric Heiipona. Akcon IIpesenTanus , [IOP, Jlex | KJIe€TKM HEPBHOM TKaHH,
' MuKpodoTorpadun s U3Y4aloT CTPYKTYpPY

U JICHJIPUTHI

HEWPOHA KaK €IMHULLY
CTPOEHMS HEPBHOU




TKaHH.

HepsHble KileTKH
0EeCII03BOHOYHEIX.
B3anmonerictBue Mex 1y

MHuUKpOCKOIIBIL, N3yuyaror HEpBHBIE
HEPBHBIMU KIIETKAMU IIpa
MHUKpOIpenaparsl, TKaHU, BBIACISIOT UX
30 | [Ipakruyeckas pabora KTH
. | HabOPBI PJTEKTPOHHBIX CYLIECTBEHHbIE
Nel0: M3yuenue HepBHOM . KyM
MuKpodoTorpadumii MIPU3HAKU.
TKaHHU. € UCIO0JIb30BAHUEM
000py10BaHNsl LIEHTPa
«Touka pocray.
HeiipocekperopHsie
KieTku. I'nus. HepBHas
CUCTEMa — IJIaBHas PasznuyaroT Ha Tabnumax
UHTErpupyromas cCicTeMa u pororpadusx HepBHbIE
OpraHu3Ma >KMBOTHBIX U TKaHH, JaI0T UM
yenoBeka. [Ipakrtuueckas Muxpockorsl, IToa XapaKTEPUCTHUKY,
31 pabota Nell: U3yuenue MHUKpOIIpenaparsl, KTII)/I CPAaBHUBAIOT.
JIEKTPOHHBIX HAOOPBI AIMEKTPOHHBIX < YcTaHaBIuBaroT
MuKpodoTorpadmii MuKpodoTorpadmii m B3aMOCBSI3b UX
HEPBHOM TKaHHU. € CTPOEHHS C
HCIIO0JIb30BAHNEM BBITIOTHSIEMBIMHU
o0opynoBaHMs HEHTPA GbyHKIUAME.
«Touka pocra».
II1. YueOHo-
HccJie10BaTe/IbCKast
AesiITeJIbHOCTD (2 4)
N AHanu3upyror u
HOP, mynpTuMeTuiHbIN Py
Pemenue akTyalbHbIX OLICHUBAIOT CMBICJIOBBIE
KOMILJIEKC Kon
3a7a4 OMOJIOTUH U YCTaHOBKH I10
32 Cnucok Tem dbepe
MEIUIMHBIL. 3aluTa OTHOILIEHHIO K CBOEMY
HCCIIEI0BATENIBCKUX HITUS
IIPOEKTOB 310POBBIO U 3I0POBBIO
paboT mpuaraercs
OKPY>KAIOILKX.
BoiaBurarot runoressl 1
. . | Kon | aprymenrupyror
HOP, mynpTuMeTuiHbIN Prym pyro .
33 | 3ammTa IpOEKTOB. dbepe | pe3yabTaThl CBOCH
KOMILJIEKC .
HIUS | UCCIIEI0BATENbCKON
JESITEILHOCTH.
IV. 3akawyenne (1 4)
[TpuBoasT
JI0Ka3aTeNbCcTBa
HE00X0AUMOCTH
3HaueHue 3BOJIIOLIMOHHOTO .
Taomuuel, L{OP, Kpyr | mosydeHHbIX 3HAHUHN 715
MIOAX0/1a IPU U3YYEHUU N 9
34 s MYJIbTUMEAUINHBIN JBbIA | PEIICHUS aKTyalTbHBIX
KJIETOK U TKaHEH KUBBIX N
KOMILJIEKC CTOIl | 3a7]a4 COBPEMEHHOM

OpraHU3MOB.

HAYKH, JJI1 BEICHUS
3JI0pOBOTO 00paza
KH3HH.




V. YYEBHO - METOAUYECKOE OBECIIEYEHHUE

PeKomeH,u,yemaﬂ nntepartypa ona ydantena n and yyvyallnxca:

. Anpbepte b. u np. Monekynspras 6uosorus kiaetkd. M.: Mup. 1994.

. BBenenue B MosiekyisipHyto 6uosoruto. M.: Mup, 1988.

. I'pun H., Crayr V., Teinop /. buonorus. T. 1—3. M.: Mup, 1993.

e HroB K. IlyremectBue B Mup xuBoi kietku. M.: Mup, 1987.

3aBap3uH A. A. CpaBaurensHas rucrosiorus. CII6.: MU3n-so Cankr-IlerepOypr, yH-

CESNCISES

ta, 2000.
O6mas 6uonorus. / [Tox pen. A. O. PyBunckoro, M.: [IpocBemienue, 1999.
PonanXX-K. u np. Arnac no Ouonorun knetku. M.: Mup, 1974.

. O6yxoB JI.K., Kupunenkoa B.H.Knerku u Tkanu: yue6Hoe mocodue. — M.: [Ipoda,

o N1

2007

9. Kupunenkosa B.H., O6yxos JI.K. Kietku u Tkanu. 10-11 xi1.: mpaktukym. — M.:
Hpoda, 2008

NHTepHeT-canTbl



http:// cellbio utmb.edu — catim ynusepcumema FOma (CILLIA) no knemounoii buonocuu,
2UCMONI02UY, AHAMOMUU U (hu3UOI0UU

http:// www.biology.com /campbell — caiim yuebrnuxa no 6uonocuu

http://www.uni-mainz.de/FB/Madizin/Anatomie/Workshop — catim yunusepcumema
Maiiny (I'epmanus) no MUKPOCKORUYECKOU AHAMOMUL, YUMOTOSUU U SUCTNOIOSUL

http://www.nature.ru — caiim MI'Y (Poccus) no écem pazoeiram ouonocuu, meouyuHl u
opyaum Haykam (cmambvu, peghepamol, 0630pbl)

http://www.isscp.rssi.nl — caiim Copocosckozo obpazosamenvroeo sicypuana (ece
cmamvu 8 c8600600HOM docmyne)

VL MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHUE KYPCA

Peanuzanus neneit, SBISIOMUXCS TTIABHBIM YCIIOBUEM 3((HEeKTUBHOM ydeOHOM
NeATeNbHOCTH 00yJaroIuXcsl, HEBO3MOXKHA 0€3 NCIOJIb30BaHUS OCHOBHBIX 00pa30BaTENbHBIX
pecypcoB: yueOHO-METOANYECKUX MAaTEePUAIOB, HATJIATHBIX JEMOHCTPAIIMOHHBIX TOCOOUH 1
TaOJIHIL, ANEKTPOHHBIX yueOHUKOB. [Ipu oTO0Ope cpeacTB 0OydeHHs COOMIONEHBI CIEAYIONE
YCTIOBHS: YUTeHa creln(uka Kypca 1 COOTBETCTBEHHO BKIIIOUCHBI IOCTHKEHUST HOBEUIIINX
MH(POPMAIIMOHHBIX TEXHOJIOTHH (MyJIbTUMEINa, UHTEPAaKTUBHAS JI0CKA, ayJHOBU3yalIbHbIC
CpeJICTBA);

Texuuueckue cpeacTBa 00yueHUs:
® KOMIBIOTEP MYJIbTUMEIUIHBIN C MAKETOM MPUKIIAIHBIX IPOrPaMM (TEKCTOBBIX,
TaOJIMYHBIX, TPA(QUIECKUX U MPE3CHTAIIMOHHBIX), C BO3MOXXHOCTBIO MOAKIIOYECHHUS K
MHTEPHET: UMEET ayJaH0- M BUJCO BXObI U BBIXOJIbl M YHUBEPCAIbHBIE TIOPTHI, IPUBOAAMU
JUISL 9YT€HUS M 3aITMCH KOMIIAKT-IUCKOB: OCHAIIIECH aKyCTUYECKUMHU KOJIOHKAMHU.
e UnrepaktuBnas nocka «HITACI»

NHO®OPMAIIMOHHO - TEXHUYECKOE OBECIIEYEHHUE

JUIs IpaKTUYECKUX U IEMOHCTPALMOHHBIX 3aHATUH :

B CBETOBBIE MUKPOCKOIBI (15 mIT. HA KaXayro mapry);

m Ha0op 3JIEKTPOHHO-MUKPOCKOTIMYECKHX (poTOrpaduii U cXeMm pa3HbIX TUIIOB KIETOK U
TKaHEH, UX KOMIIOHEHTOB

m Temarunueckue CD-aucku;

B MUKpOIIpEnapaTsl 10 OCHOBHBIM TUIIaM TKaHEM.


http://utmb.edu/
http://www.biology.com/
http://www.uni-mainz.de/FB/Madizin/Anatomie/Workshop
http://www.nature.ru/
http://www.isscp.rssi.nl/

I"azera «buonorus» u cait st yuutens «51 uay Ha ypok OHOJIOTHN
http://bio.1september.ru
MeauiHcKas SHIIMKIONENSI. AHATOMUYECKHUH aTiIac http://med.claw.ru
OmnopHo-/BUTaTENbHAS CHCTEMA YeJIOBEeKa: 00pa30oBaTeIbHbIN CallT
http://www.skeletos.zharko.ru

VII. TPEBOBAHUA K YPOBHIO ITIOAI'OTOBKH OBYYAIOIIUXCA
IO JAHHOMY 2JIEKTUBHOMY KYPCY

Yualumecs OOMkHbI 3HaTb:
YCTPOICTBO CBETOBOTO U 3IEKTPOHHOI'O MUKPOCKOIIA;
IIOJIOKEHHUsS KIIETOYHOU TEOPUH;
0COOEHHOCTH MPOKAPHOTHUECKON 1 3YKApUOTUIECKON KIIETOK;
CXOJCTBO U Pa3jan4Ms )KUBOTHOM U PACTUTEIILHOM KIIETOK;

B OCHOBHBIC KOMIIOHEHTBI U OPTaHOUIBI KJIETOK: MeMOpaHa 1 HaaMeMOpaHHBII
KOMIUIEKC, [IUTOIIa3Ma U OPraHOU b, MUTOXOHIPUH H XJIOPOTIIIACThI, pPUOOCOMBI;

B OCHOBHBIC JTalbl CHHTE3a OellKa B YKapUOTHUECKOM KIETKE — TPAaHCKPUITLIUS
(cunres u co3peBanrie PHK) u Tpancnsius (cuHTe3 OEIKOBOM 1emH);

B 0COOCHHOCTH SJCPHOTO ammapara U penpoayKIuu KIEeTOK;

B CTPOEHHME BUPYCOB U UX TUIIBI, )KU3HEHHBIN LUK BUPYCOB, COBPEMEHHOE COCTOSIHUE
po6sieMbl 60pbOBI C BUPYCHBIMU HH(PEKLINAMU;

B PEaKIMIO KJIIETOK Ha BO3ACHCTBUE BPEAHBIX (PAKTOPOB CPEbl;

B OmpeeseHre U KIacCu(pUKAINIO TKaHEeH, TPOUCXOKICHNE TKAaHEH B ABOJIIOLIMH
MHOTOKJIETOYHBIX;

B CTPOEHHE OCHOBHBIX TUIIOB KJIETOK U TKAHEH MHOTOKJIETOUHBIX )KUBOTHBIX;

B MMETh NPEICTABICHUE O MOJIEKYJISIPHO-OMOJIOTHYECKUX OCHOBAX PsiJia BasKHEHIINX
IIPOLIECCOB B KJIETKAaX M TKaHSAX HAIIEro OpraHu3Ma.

Yyamuecsa J0JIKHbBI YMETh:


http://bio.1september.ru/
http://med.claw.ru/
http://www.skeletos.zharko.ru/

paboTaTh CO CBETOBBIM MUKPOCKOTIOM U MUKPOCKOIIMYECKMMH IpenapaTamu;
YMETh «YUTATh» NEKTPOHHO-MUKPOCKOTIHUECKHE (POTOrpaduu U CXEMBI KIETOK U €€

OpraHoOUIOB;

M3TOTOBJIATH MPOCTENUIINE MPENapaThl JUIsl MUKPOCKOIIMYECKOIO UCCIIE0OBAHNUS;
OTIpEeNIeNATh THII TKAHH TI0 Mpenapary win ¢pororpaduu;

WJUTIOCTPUPOBATh OTBET MIPOCTEHIINMHU CXEMAMU U PUCYHKaMH KJIETOYHBIX CTPYKTYP;
paboTath ¢ COBpeMeHHOI OMOJOTHUECKOM tuTeparypoit (kauramu) u aTepHeTom;
COCTaBJIATh KpaTKue pedeparsl U JOKIaIbl IO HHTEPECYIOIIUM TeMaM, YMEThb

MNPpEACTaBJIATh UX HA INKOJIBHBIX KOH(bepeHI_[I/ISIX;

HCIIOJIB30BAaTh 3HAHMUA O KJIICTKC U TKaHAX AJIA BCICHUA 300]706020 06pa3a HCU3HU.



