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INOACHUTEJIBHASA 3AIINCKA.

[IpenmaraemMbiii Kypc OXBaThIBA€T OCHOBHBIC pa3leibl OOIIEH OWOJIOTHH, aHATOMHH,
THCTOJIOTHH U HalpaBlieH Ha (OpMHUpPOBAHHUE Y yUAIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHHSL.
W3BecTHO, 4TO B COOTBETCTBUHM C onoOpeHHoi IlpaButensctBom Poccuiickoit deneparyn
Konnenmueit MomepHU3auu poCCUMCKOTO 00pa3oBaHMs TpeaycMaTpuBaeTcs NpeanpodribHas
noJAroToBka oOywaromuxcs. Ilpeanmaraemblii  SJeKTHBHBIH Kypc CIIOCOOCTBYET MOJTOTOBKE
yJammxcs K JalbHeWmeMy BbeIOOpy mpoduisa. Kype 0asupyercss Ha oO0s3aTENbHBIX YYEOHBIX
IIpeIMeTax, MPEK/Ie BCETO Ha aHATOMHUH KUBBIX OPIraHU3MOB.

B nanHOM Kypce paccMaTpuBaIOTCS OCHOBOIIOJIAraloNue TeMbl. be3 3HaHMiI 0COOEHHOCTEH
CTpoeHUs U (PYHKIIMOHMPOBAHUS KJIETOK pa3HBbIX OPraHW3MOB, 0€3 YETKOrO U SICHOTO MOHMMAaHUS
0COOCHHOCTEN CTpOoeHHs M (PYHKIHMOHMPOBAHUS TKaHEHl opraHu3Ma HEBO3MOXKHO IOJIHOIIEHHOE
MOHMMAaHKE HU OJHOM M3 Omojornyeckux Hayk. OcoOyr0 Ba)KHOCTb JIaHHBIE CBEICHUS UMEIOT IS
MOHUMAaHUsI OCOOEHHOCTEH (YHKIIMOHUPOBAHUS PACTUTEIBHOIO, KHUBOTHOTO OPraHHU3MOB,
ocoOeHHOCTeN (YHKIMOHUPOBAHUS OpraHU3Ma 4YelloBeKa, PU M3y4eHWH OOMEHHBIX MPOIECCOB B
KJIETKE U MHOTOTro Apyroro. OcoOyro CIOKHOCTH JJIsl yYallluXcs MPU MOJATOTOBKE K aTTeCTalluH
MPEJCTABIISAET CaMOCTOSTEIbHOE M3YUYEHHE Pa3HOOOpa3usi KIETOK Pa3IUYHbIX OPraHU3MOB. JTO
CBSI3aHO C T€M, 4YTO Ha u3ydeHue TeMbl «KileTka» OTBOJIMTCS HEJOCTATOYHOE KOJIUYECTBO
4acoB, @ TKaHU Pa3HbIX IAPCTB XKUBOUW MPUPOJbI U3YyYAIOTCS B Pa3HbIE OBl U B pa3HbIX Kypcax,
YTO 3aTPyIHSET BOCIpPUATHE OOLIed KapTHHBI MHpa. Bce 3TO NPHBOAUT K IMOBEPXHOCTHOMY
M3YYEHHUI0 MHOTUX Ba)KHBIX BOIPOCOB TOM YacTH Kypca OHOJIOTMH, KOTOpas MOCBSIIEHA KJIETKE.
OnexTuBHBI Kypc «KieTkm M TKaHW» HE TOJBKO pacIIUpsieT U CUCTEMATU3UPYET 3HAHUS
yyaluxcs, HO ¥ pacCMaTpUBAaeT OCHOBHbIE OOIIEOMOIOTHYEeCKUEe MOHATUS U 3aKOHOMEPHOCTH
Ha MpUMEpPE CTPOEHUS U PA3BUTHUS KJIETOK M TKaHEW Pa3IMUYHBIX OPraHU3MOB € MCIOJIb30BaHUEM
o0opynoBanus neHTpa «Touka pocray.

[Ipemaraemerii Kype peaHa3zHaueH i oOyJaromuxcst 7-8 KinaccoB, paccuuTad Ha 34 4. u
MOCTPOEH Ha OCHOBaHMM [IprMepHO# porpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs 10 OHOJIOTUI
u iporpammel J.K. O6yxoBa u B.H. KupunenkoBa «KieTku v TKaHW».

Hens kypca: GpopmupoBaHUE HAYIHOTO MHUPOBO33PEHUS B U3YYCHHH OCHOBHBIX CTPYKTYP
U TPOILIECCOB KUBOW MPUPOJIBI; (POPMUPOBAHME COBPEMEHHBIX B3TJISAOB B U3YYCHHUU CTPOCHUS
KJIETOK W TKAHEW KMBOTHBIX U YEIOBEKA;

3agaum Kypca:

1. Pacmmputh 1 yriryOUTh 3HAHHS YYaIIUXCS O pa3HOOOpa3nuH KICTOK, 0COOCHHOCTSIX
WX CTpOEHUs, (DU3UOJIOTHH.

2. JlaTh mpeAcCTaBiI€HUE O B3aUMOJCUCTBUU MEXIY KIETOUYHBIMU CTPYKTYpamMH U
OpraHu3aly TKAHEBOT'O YPOBHS.

3. PaCKpBITB CTPOCHHUEC OCHOBHLIX THIIOB TKaHEW >XUBOTHBIX H IMPOUCXOKIACHUC
TKaHEH B 9BOJIIOIIMHY MHOTI'OKJICTOYHBbIX.

OcHOBHas KOHIENIIHS Kypca 3aKITF0YaeTCs B CIEIYIOMIEM:

Komnnexcholii nooxo0 npu u3yueHuu JHCUBbIX OP2AHUMOE HA DA3HLIX VPOBHAX UX
opeanusayuy (0T MOJEKYJSIPHO-KJIETOYHOTO 1O CHCTeMHO-opraHHoro). Kypc packpeiBaeT Bo-
MPOCHI CTPOCHUSI KIIETOK, PacCMaTpPHBAEMbIC B KypCe 300JIOTUH, aHATOMHUU U (DU3UOJIOTHH IKH-
BOTHBIX M 4Y€JOBEKa, IMOKA3bIBAET, YTO BCE TKAHW M OPTaHbl JKUBOTHBIX IMOCTPOCHBI HA €IUHOU
KJIETOYHOUW OCHOBE, UMEIOIIEH 001mre (yHIaMeHTAIbHBIE PU3HAKH U OCOOCHHOCTH.

CpasnumenbHO-3601I0YUOHHASL HanpagieHHocmy Kypca. 1lpu paccMOTpeHHH BOMPOCOB
CTPOCHHUS KJIETKH, TKAHEH M OpraHoB MHOTOKJIETOYHBIX KHBOTHBIX OCHOBHOE BHUMAHHE Y/Ie-
nseTcss GOPMHUPOBAHUIO Y YUAIIMXCS IBOJIFOIMOHHOTO MBIIIJICHUS IPU U3YYECHUN KUBOU MPUPOIBI
BO BCEX €€ MposiBIeHUsAX. BaxkHO mOKa3aTh, YTO B MPOIECCE IBOJIOLMHN Y OPraHU3MOB HAa OCHOBE
eAVHBIX (PyHIaMEHTAIbHBIX 3aKOHOB CTPOCHHUS W (PYHKIIMOHUPOBAHHS KIETOK CIOXHINCH pa3-
JUYHBIC BapHaHTBl OPTaHM3allMd TKAHEBBIX M OPTaHHBIX CHUCTEM, YTO CXOJHBIC B
(hYHKIIMOHAJILHOM OTHOIICHWHM TKaHHU y (PUIOTEHETHYECKU PA3TMYHBIX TPYMI KUBOTHBIX UMEIOT
CXOJTHOE CTpOEHHE.



Hcnonvzosanue camvix coBPEMEHHbIX MONEKVAAPHO-OUOIOSULECKUX OAHHBIX O CMPOEHUU
U QYHKYUOHUPOBAHUU KTIEMOUHBIX U MKAHEBbIX CUCMEM HCUBOMHBLX. DTO TIOJIOKEHHE MOpa3yMe-
BaeT XOPOIIIee BIaJICHUEC YUCHUKAMH OCHOBaMH 001l OMOJIOTHH, TCHETUKH, TEOPUH SBOJIIOIIUN U
1p. OMOJOTHYECKHUX HaYK.

Hcemopuxo-nampuomuueckuti akyenm npu uszydenuu Kypca. Ilpu u3ydeHUN 3JIEKTUBHOTO
Kypca TOMYEPKHUBACTCS HE TOJBKO MHTEPHAIIMOHABHBIM XapakTep Hayku (0COOCHHO Ha
COBPEMEHHOM JTalle €€ Pa3BUTHSA), HO M MNPOIAraHAHPYIOTCA  JOCTIIKCHHS OTECYSCTBEHHBIX
YYCHBIX, MHOTHE M3 KOTOPBIX BHECIHM HWCKJIIOUHTEIBbHBIM BKJIaJ B pa3BUTHE OHOJIOTHH U
OTCTaWBaJIM CBOU HJEH B TPYOHBIH Ilepuoj oTedecTBeHHOM Owmosormu B 30—50-¢ rr. XX B.
MHorue U3 HUX MOIUIATUINCE )KU3HBIO 38 CBOU B3TJISILL.

Okonoeuveckasa HanpagieHHOCmb Kypca. ITO ToJoXeHue (opMupyer TBeproe
yOeXKICHHE Y YUalUuXcsl, 4TO HeOmaronpusTHeie (GakTophl (KaKk BHEIIHEH, TaK U BHYTPEHHEH MpH-
pOJbI), BKIJIIOYAs BPEIHBbIC MPHUBBIYKK (HAPKOTHKH, aJKOTOJib, Ta0aK) CTPECCHl, HapyIICHHBIN
MICUXO0AMOIIMOHAIBHBIN ()OH, CEPbE3HO CKA3BIBAIOTCSI HA COCTOSIHUY OpraHu3Ma, 3aTparuBasi camble
TITyOUHHBIE MOJICKYJISIPHO-TEHETHYECKHE OCHOBBI ICATEILHOCTH KJIETOK, U UTO C MOJO0OHOTO poja
HApYIICHUSIMA OOPOTHCS UPE3BBIUANHO TPYTHO U MTOPOI HEBO3MOXKHO.

Teopemuueckue (nexyuu) u npaxmuyeckue 3awsamus. ITa 4acThb Kypca MpeArojaraet
IIMPOKOE HCIIOJIb30BAHUE WILTIOCTPATHBHOIO MaTepuana (CXEeMbI, 3JIeKTpOHHBIC (oTorpadun)
HEMOCPEACTBEHHO Ha 3aHATUSX (0OCOOCHHO MPH M3yYEHUU CTPYKTYPHI KJIETKH), a TAKXKE H3yUeHUE
MHUKPOCKOIMYECKUX IpenapaToB TKaHed U opraHoB (B pasnenax «Tkanm», «Opranei»). B xone
W3YYECHUSI MCIIOIB3YIOTCA TOTOBBIE MUKpONpenaparbl KIETOK, TKaHEW. OpPraHoB; CaWThl IO
OMOJIOTHH KJIETKH, aHATOMHUU U (U3MOJIOTHH, UMEIOIIHMECS B HacTosiiee Bpems B VHTepHeTe
(mepeueHb OCHOBHBIX OTKPBITHIX CANTOB MO pa3jienam Kypca Mpujaraercs).

Me:xnpeameTrHblie CBA3H
Xumus. CTpoeHHE BEIIECTBA. YTJIEBOIbI, JKUPbI, OCIKH, HYKJIEHHOBBIC KUCIIOTHI.
Qu3zuxa. CBOMCTBA )XKUIKOCTEH, TEIIJIOBBIC SBICHUS. 3aKOHBI TEPMOJIMHAMUKHU.

@DopmMbl 00yUeHUSs1, TPOBEPKA M OILIEHKA Ka4eCTBA 3HAHM I
Tekymmue 3HaHHS TPOBEPSIOTCS C IOMOMIBIO TECTOB IOCTE KaXIOTOo paszlena Kypca |
TPaTUIIOHHBIX OIIPOCOB B TEYCHUE M3YYCHUS TEMBI.

OCHOBHOHM aKIICHT TpU H3yYECHUH BOMPOCOB Kypca HAMpaBlIeH Ha aKTUBHYIO paboOTy
YUEHUKOB B (hopMe TUCKYCCHH, CEMHHApa, MPOCKTHOW AEATENBHOCTH, IUAJNOTa yuumenb —
VyeHUK, aKTHBHOTO OOCYXXJIeHHsI MaTepuaiia B GOpMe yueHuK (u) — yueHux(u), yueHux — yuumeis.

[Tpu n3yueHNn OTIENBHBIX TEM yJallfecs COCTABISIFOT 0000IIArOIINE CXEMBbI, TaOJHIIbI,
KiacTepbl. UTOrom BBITTOJIHEHUS Ta00PAaTOPHBIX PadOT SBISIOTCS OTYETHI C BEIBOJIAMU U
pucyHkamu. TOroMm u3y4eHus Kypca — BBIITOJHEHHE BHIITOJIHEHHE 00yJaroIMMHUCs Y4eOHO-
HCCIIEIOBATENLCKOTO TTPOEKTA.

YunuteiBasg pa3BuTHEe HH(DOPMAIMOHHBIX TEXHOJOTHH JaHHBIA KypC JIOTIOJIHSETCS
MYJIbTHMEIMHHBIMEA WLTFOCTPAIIMSIMUA H HEKOTOPHIMU CIIPABOYHBIMH MaTepHAIaMH MO0 OCHOBHBIM
pazzgenaM. DTO MO3BOJISIET PACIIUPUTh HATISIIHOCTH (MOMHUMO Pa3aTOYHOTO MaTepuaia) Ipu
W3YYEHUH CTPOCHHS KJICTOK, TKAaHEW U OPTraHOB )KUBOTHBIX.

Cpok peanuszanuu nporpammsl - 1 roa (34 4. B roa, 1 4ac B Hex.)

B kauecTBe OCHOBHOTO 00pa30BaTEILHOIO Pe3y/ibTaTa BhICTyNaeT chopMUpOBaHHAS
cucrema 0a30BBIX IICHHOCTEH:

*XU3Hb, 3J0POBbE, YEIIOBEK, 3HaHUE, TPYl, TEPIIEHUE, YCIeX

*yMEeHHE OTIepUPOBATh 3HAHUSIMH B 00JIACTH IIUTOJIOTUH U THUCTOJIOTUN

*IMOLIMOHAIBHOE OTHOILIEHUE K 3BOJIOLUY KUBOM MPUPOJIBI, KaK K 3HAUUMOMY COOBITHIO
B MHUpE OpPraHUYECKON IIPUPOBI.



COAEPXKXAHUE YYEBHOI'O MATEPUAJIA

Paboyas mporpamma 3JIeKTUBHOTO Kypca Mo OHMOJIOTHH IJ1s 7- 8 KIJIACCOB COCTaBJIEHA
COTJIaCHO COBPEMEHHBIM TPEOOBAHUSAM B 00JIACTH OMOJIOTHYECKOTO 00pa30BaHus, & UMEHHO:
COOTBETCTBHE 00pa30BaTENbHBIM CTaHIapPTaM, IPEEMCTBEHHOCTh 00yUEHHs, TPUOPUTET
pa3BuBaroniel GyHKIUU COAEepk aHHs Kypca ¢ HCIO0JIb30BaHUEM 000py/10BaHUSs LIEeHTPa
«Touxka pocray.

VY4eOHbII MaTepua CTPYKTYPUPOBAH COTJIACHO JIOTUKE Pa3BUBAIOIIET0 O0YUECHHUS.

. Buonorusa knetkm — 21 4.

Tema 1. BBegeHue B OMONOrMI0 KNeTku

3agaun coBpeMeHHO# muToioruu. KierouHas Teopwsi — OCHOBHOM 3aKOH CTPOCHHS
JKUBBIX OPTaHM3MOB. 3aciilyra OTE€YECTBEHHBIX OMOJIOTOB B 3aIMTE OCHOBHBIX TOJOKEHHH Kile-
TOYHOM TEOPUHU.

Tema 2. OBLwmMI NNaH CTPOEHUS KNETOK XKMBbIX OPraHN3MoB

[IpoxapuoTsl u 3ykapuoThl. CxoAcTBO U pazinuus. KUBOTHAsE U pacTUTENIbHAs KIIETKA.
DykapuoTuieckas Kiietka. Teopuu nIporucXoxkIeHUs SYKapUOTHUECKOU KIIETKH.

Tema 3. OCHOBHbIE KOMMOHEHTbI U OpraHoOMAbl KNeTOoK

Memb6paHa n HagmeMbpaHHbIN KOMMMEKC

CoBpeMeHHas MOJENIb CTPOCHHS KIIETOYHOH MeMOpaHBl. YHHBEPCAJIbHBIA XapakTep
ctpoeHuss memOpanbsl. CoctaB u GpyHKIUH MeMOpaHbl. HamMmemOpaHHBIN KOMIUIEKC (KJIETOYHBIC
CTEHKH TPOKApPHOT, PACTUTEIBHBIX KJIETOK W TPUOOB, TIIMKOKAIUKC >XUBOTHBIX KIIETOK), €ro
COCTaB M 3HAYCHHUE B KU3HH KJIETOK M OPraHU3Ma.
LinTonnasma n opraHovabl

LU TOCKENCT KIIETOK, €r0 KOMIIOHEHTHI U (DYHKIIMH B Pa3HBIX THUIIAX KJIETOK. MeMOpaHHbBIe
OpraHOWIbl KJICTKU (PHIOTUIa3MaTHYEeCKasi CeTh, ammapar [ onbIku, J30coMbl). X cTpoenne u
(GyHKIMH B KJIETKaX.
MuToxoHApUKU 1 xnoponnacTbl

Tumnbl oOMeHa BemecTB B KieTke. McTouyHuMku sHepruu B KieTke. ['crcporpodsl u
aBTOTpodbl. OCHOBHBIE 3aKOHBI OWOPHEPIeTUKH B KJIETKaX. 3aueM HYXKHA DHEpPrus KIETKE.
MuUTOXOHJIpUsI — DSHEpreTUYecKass CTaHUUs KIETKH. THUIbl MHUTOXOHAPUM M HMX CTPOCHUE.
CoBpemennas cxema cuateza AT®. XnopormiacTsl U GOTOCUHTES.

Pubocomsl. CuHTes benka

Tunel U cTpykTypa pubocom mpo- u 3ykapuoT. OCHOBHBIE FTambl CHHTE3a Oeika B
YKapUOTHYECKON KIIeTKe; TpaHCKpumiwms (cuHTe3 U co3peBanne PHK) u Tpancmsauus (cuHTe3
OENMKOBOHM 1emu). DJIEMEHThl MOJICKYISPHO-OMOIOTMYECKHX MEXaHU3MOB PETYISALIHUA ITOTO
nporecca.

Tema 4. AgepHbI annapaT 1 penpoayKUns KneTok )

AOpo aykapnoTUYecKon KIeTku U Hykneoua npokapuoT

Crpoenue u 3HaueHue sdanpa. [loHsitue o xpoMaruHe (3y- U TETCPOXPOMATHH).
[IpencraBnenus o6 ymakoBke remermdeckoro Marepuana (JIHK) y npo- u sykapuor. CTpykTypa
XpoMocoM. Sapeimko, ero crpoeHne W (OyHKIUH.J)KU3HCHHBIH ITUKII KIETKH. Permpoaykims
(pazmHOXeHHUE) KIeTOK. [IoHSATHE 0 )KM3HEHHOM ITUKJIC KIIETOK, ero nepuoapl. Pemmkamus JIHK
— BaXHEWIIMH 3Taml XU3HM KIEeTOK. Mexanu3m u mporecc pemaukanuu JIHK. Mwurtos, ero
OMOJIOTUYECKOe 3HA4YCHUE, OCHOBHBIC (a3bl, peryismus. PasHOBHIHOCTHM MHTO3a B KJIETKax
pasHbIX opraHu3MoB. Jlenenne u nuddepeHITupoBKa KIETOK, UX COOTHOIICHHUS.

CranmoHapHble W KaMOWalbHBIC (pacTyliue) KICTOYHbIe cucTeMmbl. IloHsTHE O
CMBOJI0BLIX KIeMKaX, UX 3HaueHre B (YHKIIMOHUPOBAHUH OpraHu3Ma. TeopHs cmeo108biX KIemoK
— MPOPBIB B COBPEMEHHOM OMOJIOTHH W MeAuInHe. Pak — HEKOHTpoJaupyeMoe JejieHne KIETOK.
[TpobGnema cTapeHus KJIETOK U TKAaHEH.



Tema 5. Bupychl kak HekneTo4YHasa hopma XXnU3Hu

Crpoenue BUpycOB U UX TUMbL. JKu3HeHHBIA UK BUPYCOB (Ha mpumepe Bupyca CIINla
win remaruta). COBpEeMEHHOE COCTOSIHUE TMPoOJIeMbl OOphOBI C BUPYCHBIMU HHQEKIUSIMU.
BaknuHanus: 1oCTHXEHUS U TPOOIEMBI.

Tema 6. AnemMeHTbl NaTONOMMM KNeTkn

Peakuust kieTok Ha BO3JEHCTBUE BPEIHBIX (DAKTOPOB cpenbl (aJKOroib, HAPKOTHKH,
KypeHHEe, TOKCHYHBbIE BEUIeCTBa, TsDKENble MeTaibl U T. 1.). KieTouyHble U MOJIEKYISIpHbIE
MEXaHHU3MBbI TOBPEKIAIOIIETO NEHCTBUS pa3InYHbIX (PAKTOPOB HA CTPYKTYPY U PYHKIIHIO KIETOK.

Il. CpaBHUTENbHAZA (3BOMOLUMOHHAA) TMCTONOMMA — y4yeHue o TKkaHax — 10 u.

Tema 1. [NoHATHE O TKAHAX MHOrOKMNETOYHbIX OPraHN3MoB

Omnpenenenue Tkanu. Kiaccupukamus Ttkaned. [IpoumcxokaeHne TKaHEeH B JBOIIOIUU
MHOTOKJIETOYHBIX >KMUBOTHBIX U Pa3BUTHE TKaHEH B Mpollecce MHAMBHUAYAIBHOIO Pa3BUTHUSL Opra-
HU3Ma (OHTOTCHE3).

Tema 2. 3nutenuanbHble TKaHu

[ToxpoBHbIE PMUTETNH MO3BOHOYHBIX U OECHO3BOHOYHBIX >KUBOTHBIX.OMHU PyHKINU —
pazuble pemieHus. Kuineunele snutenuu. Tunel NOUIIEBapeHUs B JKUBOTHOM MHUPE —
BHYTPHUKJIETOUHOE U MoJIocTHOE. KTO Kak nepeBapuBaeT MuIlly; MO3anuKa 3BOJIOLHH.

Tema 3. MbilWweyHble TKaHU

Tunel  MBIIIEYHBIX TKaHE y TO3BOHOYHBIX M  OECIIO3BOHOYHBIX  KHUBOTHBIX
(comaTtuueckue MOMEepeyHONoocaTble U KOChIE; CEepJeUYHbIC IMOMNEPEUHOION0CATHIE; TJIAJKHE).
Oco0eHHOCTH UX KIETOYHOTO U TKAaHEBOTO CTPOSHUS B Pa3HBIX TPYIIAX KUBOTHBIX. CXOACTBO U
pa3nuyus; MapauieTIu3M U TUBEPreHIUs.

Tema 4. TkaHu BHYTpeHHen cpeabl. CoegmMHUTENbHAA TKaHb

OnopHo-MeXaHUYECKUE TKAHHU (COCIMHUTENbHAS TKaHb, XPsIll, KOCTHAas TKaHb). CXeMbl
CTPOCHHSI W DJIEMEHTHI JBOJIOIMU OMOPHBIX TKaHEH y JKUBOTHBIX. KpoBb. DJIEMEHTHI KpPOBHU
MO3BOHOYHBIX JKMBOTHBIX U 4YeloBeka. DYHKIMM KpoBH. BocnaieHne ¥ HMMYHHTET.
Heo6xoauMoCTh 3amuThl BHYTPEHHEH Cpellbl OT BHEITHUX areHTOB (aHTUTEHOB). TKaHU U KIIETKH,
MIPUHUMAIOIINE YYaCTHE B 3alIUTHBIX PEaKIHAX opraHu3Ma. IMMyHUTET; OHSATHE 00 OCHOBHBIX
TAMaX WMMYyHHTETa. DakTOphl, BIMSIONIME Ha (YHKIUOHUPOBAHUE WMMMYHHOW CHCTEMBI:
9KOJIOTHS, BUPYCHBIC W WH(MEKIIMOHHBIC 3a00JIeBaHUsI, ayTOMMMYyHHBIC 3a0oneBanus. CITM]] —
gyma XX BeKa; CMEpTeIbHAs OMAacHOCTH 3TOM OOJIC3HHW Ui YelIoBeKa W ITyTH OOpLOBI C ee
pacpocTpaHEeHHUEM.

Tema 5. TkaHM HEPBHOM CUCTEMBI

3HadyeHHnEe HEPBHOM CHCTEMBI KaK TJIABHOW MHTETPUPYIOIIECH CHCTEMBI HAIIET0 OpraHu3Ma.
DJIeMEHThl HEPBHOM TKaHU: HEHPOHBI M TJHAJbHBIC KICTKH. YHHBEPCAIbHBIA XapakTep padoOThI
HEPBHBIX KJIETOK BCEX OpPraHu3MoB. MeXHEHPOHHBIC B3aUMOACHCTBUS; CHHAIICHL. [nus —
B)KHBIN 2JIEMEHT HEPBHOW CHCTEMBI. YUacTHe IJIMU B 00pa30BaHUK 000JI0YEK HEPBHBIX BOJIOKOH,
B OOMEHHBIX MpoIleccax B HEPBHOW TKAHW M HETIOCPEICTBEHHOW pab0Te HEHPOHOB M CHHAIICOB.

Perenepanus B HepBHOUM cucteme. CTBOJIOBBIE KJIECTKH B HEPBHOM CHCTEME B3POCHBIX
YKUBOTHBIX U YEJIOBEKA — MCTOYHUK OOHOBJICHUSI HEHPOHOB.

. YyebHo-uccnegosaTenbckasa 4eAaTeNnbHOCTb — 2 Y.

V. 3aknto4yeHue -1 v.

3HayeHune 9BOJIIOLIMOHHOIo noaxoda npun n3y4yeHunn KrneTok n TKaHEN XXNBOTHbIX U
yenoseka .O0medoHoNIOrnuecKruc 3aKOHOMEPHOCTH, OTKPBIThIE TPU N3YYEHUH OCHOBHBIX
CTPYKTYp U MPOIIECCOB B KUBOU MPUPOJIC, — OCHOBA COBPEMEHHOM MOJICKYIISIPHON OHOJIOTHH U
MeaunuHbl. Hemarona u nusiBka, 1po3oduia U Kpbica, CTBOJIOBAs KJIETKa U KyJIbTypa TKaHeH —



BCC OTO MOJCIIBHBIC 00BEKTHI AJId pCHICHU S aKTYaJIbHBIX 3a/1a4 COBpeMGHHOI\/'I OMOJIOTHH U

MEIUIHHBI.
1. YYEBHO-TEMATUYECKHWM IJIAH

No Tema KonmuecTBo yacon OO6pa3oBaTeNbHBIN pe3yabTaT
/11 Bce- | Teo- | Jla6.

To pust U TIp.

pao.
I
buoJiorus KJjerkm: 21 15 6

1.1 | BeedeHue 8 6uonoeuto 1 1 3HaHMe 33/1a4 COBPEMEHHOI

Krnemku IIUTOJIOTUU U OCHOBHOT'O 3aKOHA
CTPOCHUS JXKUBBIX OPIraHU3MOB.

1.2 | Obwul nnaH cmpoeHusi 4 2 2 YMeHne XxapakTepu3oBaTh
KIemok »uebix opeaHu3Mos ¢ IPOKAPUOTHYICCKYIO U
HCIOJIb30BAHMEM JYKapUOTHUYECKYIO KIIETKH,
obopynoBanus nenrpa «Touka TEOPUHU UX IIPOUCXOXKACHUS.
pocTay.

1.3 | OcHO8HbIE KOMMOHEHMbI U 3 1 2 XapakTeprcTHKa COBPEMEHHON
opaaHouObl KIlemox ¢ MOJIETH CTPOEHHUS KIIETOYHOM
HCIOJIb30BAHMEM MeMOpaHBbl, ITUTOCKENEeTa,
obopynoBanus nenrpa «Touka OpTraHOUJIOB.
poCTay.

1.4 | AdepHnbiti annapam u 5 4 1 CtpoeHue 1 3HaYCHUE S/pa,
pPenpoOyKyuUsi KIlemox ¢ SPBIIITKA, XPOMOCOM;
HCIIO0JIb30BAHMEM XapaKTEPUCTHKA KUZHECHHOTO
oOopynoBanus neHTpa «Touka LIMKJIA KJIETKU.
pocTay.

1.5 Bupycbl kak HeknemoyHas 4 4 Tunsl BUpycoB. COBpeMEHHOE
hopma KU3HU COCTOSIHUE TPOOIIEMBI OOPHOBI €

BUPYCHBIMH HUH(DEKIUIMHU.

1.6 | OnemeHmsbI namorsoauu 2 1 1 Peakuuu kierox Ha

Krnemku BO3JICUCTBUE BPEIHBIX
(haKkTOpPOB CpeIbI.

1.7 | MpoucxoxOeHue u 3gomoyusi | 2 2 Teopun mpoOUCX0XKICHUS

Kriemoxk. 3YKapUOTHYECKOU U
IIPOKAPUOTUUYECKOM KIIETOK

11
CpaBHuTe/IbHASA THCTOJIOTHS: 10 5 5

2.1 | BBegeHue B rucTonoruio. 1 1 Omnpenenenue Tkanu. Teopust
[MoHATne o TKaHAX «OBOJTIOITMOHHON THHAMUKH
MHOTOKITETOYHbIX OpraHM3MOBe TKAHEBBIX CUCTEM;
HCIO0JIb30BAHMEM KJaccu(uKalus TKaHeu.
o0opynoBanus nenrpa «Touka
pocTay.

2.2 | OnutenuarnbHble TKaHU ¢ 2 1 1 XapakTepUCTUKaA TOKPOBHBIX
HCIO0JIb30BAHMEM SMUTENINEB TO3BOHOYHBIX U
odopynoBanus neHtpa «Touka 0€CII03BOHOYHBIX JKUBOTHBIX.
pocTay.

2.3 | MblLWEeYHbIE TKaHu ¢ 2 1 1 THIbI MEIIIICYHBIX TKAHCH,
HCNOJb30BAHUEM 0COOEHHOCTH MX KJIETOYHOIO U
oOopynoBanus neHrpa «Touka TKaHEBOI'O CTPOECHUS Y Pa3HbIX
pocTay. OpPraHU3MOB.

2.4 | TkaHU BHYTPEHHEN cpeabl. 2 1 1 3HaHME CXeM CTPOEHUS U




CoegnHnTenbHbIE TKaHU ¢
HCNOJb30BAaHHEM
o0opynoBanus nenrpa «Touka
pocTay.

AJIEMEHTOB 3BOJIIOLIHI
COEIMHUTENBHBIX TKAaHEH y
OpraHU3MOB.

2.5 | TKaHW HEPBHOM CUCTEMBI € 3 1 2 XapakTepucTruKa 3JI1€MEHTOB:
HCNOJIb30BAHUEM HEHPOHBI U TIIMATFHBIC KIIETKH,
oOopynoBanus neHrpa «Touka MX YHUBEPCAJIBbHBIN XapaKTep
pocTay. paboThI.

111 | Y4eOHO-HCC/IeI0BATEIbCKAS 2 2 VMeTh NpeICTaBUTh U
AECATEILHOCTD 3alIUTUTH IPOEKTHYIO paboTy.

IV | 3aki104eHue 1 1 Peanuzarus

0011e01OIOTHUECKUX

MPUHIUIIOB M YBOJIOIMOHHOTO

MOJIX0/1a B U3yYCHHUHU KJICTOK,

TKaHEH JKUBBIX OPTaHU3MOB.
HUTOTO: 34 21 13

IIpuMepHBbIe TeMBbI AJIs1 POEKTHOM AeATEJIbHOCTH:

1.Mcnionb30BaHuEe KUBBIX OPTAHU3MOB B CEILCKOM XO034CTBE, MEIUIIMHE,

MUKPOOHOJIOTHH, OMOTEXHOJIOTHH.

2. Benukue Myxu HayKH.

3. 'eHeTn4ecKuil KOHCTPYKTOP

4. VI3ydeHne KJIETOK M X POJIM HHTHOMTOPOB HAa MPUMEPE PACTUTEIILHON KIIETKH.

5. Iyt pacnpocTpaneHus: OaKTepHaTbHBIX HHOEKITUN W ITyTH IPEIOTBPAICHUS

3a00JI€BaHUIL.

6. 'mpynorepanus.

7. OcOOEHHOCTH CTPOEHUS OJJHOKJIETOYHBIX OPTaHU3MOB, PACTEHUH, )KUBOTHBIX, TPHOOB,

OakTepuii, BUPYCOB.

8. Uctopus u3yueHust BUPyCoB.

9. Bupycsl Bcerna He JarOT CIOKONWHO JKUTb.

10 . ’)Ku3Hb 1 JeSTeNbHOCTh YUEHBIX, (PAMUIIUN KOTOPBIX BCTPETHIINCH B yUeOHOM Kypce

«KneTkn 1 TKaHm»




IV. Kaneﬂuapﬂo - TCMATHICCKOC IIJIAHUPOBAHUEC

Cpo
KH
(yu JdemoHcTpaumst dop XapakTepucTuKa
eOH (HATJISIAHOCTD, Ma OCHOBHBIX BU/I0B
Tema ypoka
asi TeXHHYecKHe CpecTBa | 3aHS AesITeJIbHOCTH
Hel o0y4eHusn) THA o0yuarommxcst
east
)
I . buoJsorusi KJIeTKu
(21 v)
MHUKpPOCKOIIbI, TOTOBBIE OOBSCHATH POJIb U
MUKpOIpenaparsl 3a/1a4u COBPEMEHHOM
(3pUTPOLUTHI JISTYILIKH), LUTOJIOTUH, TIOJOKEHUS
yamku lletpu, numnerku, KJIETOYHOU TEOPHH.
1 Beenenue B 6ronoruto CTaKaHYMKH C BOJIOH, Jlek- | BcmoMuHaroT
* | ket (1 9) MpeAMETHBIC U IUs | yCTPOMCTBO MUKpPOCKOMA
MTOKPOBHBIE CTEKIIA, U METOJUKY
MUHLIETHI, HOKHULIBI, MPUTOTOBJICHUS
¢dbunpTpoBaNbHAS OyMara, BPEMEHHBIX
MpenapoBaJIbHBIC UTJIbI MHUKPOIPENapaToB.
1.2 O01mmii NJIaH CTPOEeHUA
KJIETOK (4 4.)
Brigensaior
[Tpokapuotsl. [lapcTBO Tabmauer, HQP’ . ceMn CYILICCTBCHHRIC
2. MYJIbTUMEANIHBIN MPU3HAKU CTPOCHUS U
OakTepumu. Hap
KOMILJIEKC KU3ZHEACATEIbHOCTU
MIPOKApUOT
[Ipa
KTH-
KyM
c
MUKpPOCKOIIBI, YaIIKK HCII0
[lerpu, nunerku, Jb30 | M3yuaioT 0coOeHHOCTH
OcobenHoctu CTaKaHYMKH C BOJIOMH, BaH | CTPOCHUS U IIPOLIECCOB
OaKkTepuaIbHBIX KIETOK MpeIMETHBIE U Hem KU3HEACITEIbHOCTH
3. | [IP Ne 1: Uzyuenue IIOKPOBHBIE CTEKIIA, obop IIPOKAPUOTHUYECKUX
MOJIOYHOKHUCIBIX MUHIETHI, yI0B KJIETOK Ha IIpUMeEpe
OakTepuil. buapTpOBANbHAS OymMara, | aHHM MOJIOYHOKHUCIIBIX
paccoJt KBalleHHbIX s OaxkTepuil.
oBorei, «bupuaox» HEeHT
pa
«To
YyKa

poct




an.

DykapuoThl. OCOOEHHOCTH

Ta6muuer, [{OP,

N3yyaroT ctpoeHue

o N ceMu .
4. | KJIETOK pacTeHUH, MYJIbTUMEIUIHBIN Ha KJIETOK LAPCTB KUBOM
KUBOTHBIX, TPUOOB. KOMILIEKC P IPUPOJIBIL.
[Ipa
KTHU-
KyM
c
MHUKpPOCKOTIBI, YaITKH
HCIIO0
[Terpu, nuneTkw,
N JIb30 N3yuarot ctpoeHune
. CTaKaHYMKH C BOJIOMH, .
OOmuii TUTaH CTpOeHUS BaH KJIETOK paCTEHUH,
MpeIMEeTHBIE U
KJIETOK JKHBBIX HeM YKUBOTHBIX, TPUOOB.
MMOKPOBHBIE CTEKIIA,
OpPraHHU3MOB. 000p | BolaensoT npu3Haku ux
5. ¢bunbTpoBanbHas Oymara,
[IpakTuueckas pabora Ne2 YA0B CTPOCHUS U
MpemapoBaIbHBIE UTJTHI,
N3yuenue kieTok aHu KU3HEACSTEIIbHOCTH.
JIUCThS] aMapulInCa,
3yKapuoT. | CpaBHUBAIOT KJIETKU.
mpemnapaT KIeTOK MeYeHH -
aKCcoJIOTJIAA, KyJIbTypa pa
JTPONIKEN
p «To
YyKa
poct
a».
1.3 OcCHOBHBIE KOMIIOHEHTbI
" | 1 opranouabl KJIETOK (349)
IIpa
KTHU-
KyM
Tabnuma y
c N3yuaror ctpoeHune
«IlimazmaTnyeckas .
HCIO MJIa3MaTHYECKOU
memOpanay, LJOP w
CoBpemeHHas MOJIETb JIb30 MeMOpaHbl, €&
. MUKPOCKOTIBI, YaIIK1
CTPOEHUS KJIETOYHOU BaH IIPOHULIAEMOCTb.
[Terpu, nunerkw,
MeMOpaHbl. OyHKIIUU . HeM | BpIABISIIOT B3aMMOCBS3H
CTaKaH4YMKH C BOJOM,
MEMOpaHBI. o0op MEXIy CTPOCHUEM
6. XJIOPUJIOM HATpHs, v
[IpakTuueckas padora Ne3: S y10B MeMOpaHBbI U e€
N3yuenue nnazmonusa u P aHun | QyHKUMSIMH Ha TpUMEpe
MMOKPOBHBIE CTEKJIA,
JeT1a3MOoiIn3a B | 1a3MoJIn3a U
¢dbunpTpoBaNbHAS OyMara,
PaCTHTENHHBIX KIETKaX. HEeHT JeTIa3MOJIH3a.
HOKHHIIBI, a
MpenapoBaJIbHbBIE UIJIbI, ETO
KOXHI[A YENTyH JTyKa.
yray yKa
pocr
a».
MynbTUMe IMITHBINA IIpa
KOMIUIEKCIIPE3eHTalIUs, KTH-
npenaparsl «[ TUKOreH U | KyM
['otoBsAT MUKpOIIpenapar
KHUP B KJIETKaX IEYCHN, c
. Yelyu KOXKHUIBI JTyKa,
HEOKpaIIeHHBIH HCIIO0
Hurtonna3zma u opraHoubl. paccMaTpuBalOT TOTOBBIE
MUKpOTMpernapar Koxu JIb30
[TpakTrueckas padota No4: npenaparsl. Habmroaaror,
7. roJI0BacTHKa, BaH
N3yuenue crpoenus . OMUCHIBAIOT, CPABHUBAIOT
. «[ImacTuHYaTHIHI HeMm
SYKapUOTHYECKOMN KIJIETKH. kieTku. Ha ocHoBe
KOMILJIEKC B HEPBHBIX o0op
CpaBHEHUS JIETAI0T
KJIETKax», yI10B
BBIBO/IBI.
MUKpodoTorpaduu aHu
3YKapUOTHYECKHUX |
KJIETOK HEeHT




pa

«To
4yKa
poct
a».
Ha ocHoBe cTpoenust
Tabnuia u anmIMKanus OpPTaHOUIOB BBIACIISIOT
MuToXOHIpUH. " L, p A A
«buocunTe3 Oenkay, Tect | mpu3HAKK NPOLIECCOB
XnopomnacTtel. PUG0COMBL.
8 cxeMma «DOTOCHHTE3Y, KOHT | 0OMEHA BEILIECTB,
Tunsl oOMeHa BEIIECTB B N
CIeTKe «DHepreTUYecKuii pOJIb | IpEBpAaIIeHUs SHEPTUH,
) oOMeH» MUTAHUS, TBIXaHUS
KJIETOK.
SnepHbli anmapar u
1.4. | penpoaykums KJIeTOK
(G
Crpykrypa u QpyHKIIUN Tabmuipl - ponun Jlex BrsnnsioT 0coGeHHOCTH
9 PYKTYP yH ’ CTPOCHHUS ¥ 3HAUECHUS
sapa. XpOMOCOMBI. Mpe3EHTALUS, U
s]Ipa U XpOMOCOM.
XapakTepus3yroT
CoBpeMeHHOE p PHSYIO
Tabnuiel, mpe3eHTanus, FeHeTUYEeCKUN MaTepual
MpEJICTaBICHUE O NN Jlek
10 MYJIbTUMEAUMHBIN IIPOKAPUOTUYECKUX U
CTPYKTYpE T€Ha MPOKAPUOT st
KOMILJIEKC 3YKapUOTHYECKHUX
U DYKapHUOT.
OpraHU3MOB.
Kuznennplil nuki kinetok. | Tabnuibl, npe3eHTanus, .
NN Jlex | OnuchIBatOT KU3HEHHBINA
11 | Perumukanus JIHK B MYJIbTUMEUUHBIN
st IIUKJIT KJICTKU
HYKapUOTHYECKUX KJIETKaX. | KOMILIEKC
[Ipa
KTH-
KyM
c
HCIO
. JIb30 Briaensitor a3l
Penyaterii nyk,
BaH npoiiecca JeaeHus
MHUKPOCKOII, TPEAMETHBIE
Muro3. Tunel Muro3sa. Hem KJIETOK Ha IIpUMeEpe
CTEKJIa, IPernapoBaibHbIE
[TpakTuyeckas pabora Ne5: o0op Muro3a B KieTKax
12 WUTIIbI, CKaJbIICIIH, o
MuTo3 B Ki1eTKax yI0B KOpHEH JyKa,
¢dbunpTpoBaNbHAS OyMara,
KOpeIlIKa JyKa. aHu OIHCHIBAIOT (ha3bl
KpacUTEIb alleTOKapMUH,
sl | MUTO3a, JIeJIal0T BHIBOJIBI.
CHUPTOBKHU
LHEeHT
pa
«To
4yKa
poct
a».
OBnazneBaOT yMEHUEM
apryMeHTHPOBATh CBOIO
CrapeHue KJIETOK U . . uc TOYKY 3PEHUS B XOJI€
P . HOP, mynpTUMeTuiiHbIN A ¥ 3p A
13 | Tkanei. Teopus KyC JIACKYCCHU TI0
KOMILJIEKC
CTBOJIOBBIX KJIETOK. cusi | 0OCYXIECHUIO mpobiaemM
COBPEMEHHOM OHOJIOTHH
Y MEIUIIUHBI.
Bupycs! kak
1.5 | HekseTouHast popma

JKU3HU (4 1)




Tabmuua «Ctpoenue

BHpYyca TabauyHOI Boinenars
CtpoeHnue BUpYCOB. MO3aUKN», CYILIECTBEHHbIE

14 Pacnpoctpanenue BupycoB | «AneHoBupyc», «Bupyc | Jlek MPU3HAKU CTPOECHUSA
B npupojie. Bupycsl u TpUIITay, s BUPYCOB. OOBSICHATH
YEJI0BEK «baxrepuodary, «Bupyc POJIb BUPYCOB B )KU3HHU

UMMYHOJePUITUTA YeJIoBeKa.
YEJIOBEKa»
XpaHeHue u nepegada N3ygaroT ocobeHHOCTH

15 T€HETHYECKON JlnaaMudecKas MOJIeINb, Jlek KU3HENEATEIbHOCTH
nHpOpMaIUY BUPYCAMHU. HOP LU BUPYCOB, UX
JKW3HEHHBIN IIUKII BUPYCOB Pa3MHOXEHHUE.

[IpuBoauTh
TaGnuuel, pororpaduu c ek JI0Ka3aTeNNbCTBA
16 Crioco6s1 60pBOEI C MOPaKEHUSIMU 00BEKTOB st HEOOXOIUMOCTH MEp
BUPYCHBIMH HH(PEKIIUSIMU | BUPYCHBIMHU ’ npoQUITAKTUKH
WHEKIUSIMHU. fect 3a00JIeBaHHUM,
BBI3BIBAEMBIX BUPYCAMH.
MynsTUMeauiias
17 JlocTuxkeHus v TPOOIeMbI HpE3eHTALLIS, CXEMBI, ceMu
BAKI[MHALINH. Hap
TaOIALBI
1.6 JJIeMeHThI NaTOJIOT UM
| kiIeTok (2 v)
IIpa
KTH-
KyM
c
HCIO
Peaknus knerok Ha JIb30 AHanmM3upyroT U
BO3JICUCTBUE BPEIHBIX BaH | OLICHUBAIOT MMOCJEACTBUS
(bakToOpOB Cpelibl. Hem JIEHCTBHUSI AJIKOTOJIS,

18 [Tpaktuyeckas padora Ne6: | LIOP, MynbTUMETUIHBIN | 000p | HUKOTMHA U HAPKOTHKOB
[Iporno3zupoBanue KOMILJIEKC YIAOB | Ha OpPraHW3M 4YeJIOBEKa.
HOCJIEACTBUN NCUCTBUSA anm | Mcnone3yroT 3HaHUS 1A
BPEAHBIX (PAKTOPOB CpeIbl s BEJICHUS 3710pPOBOr0O
Ha OpPTaHU3M YeIOBeKa. LEHT o0pas3a KHU3HH.

pa
«To
YyKa
poct
a».

19 Haxonsar B HayuHO-
K1 TOUHbLe 1 MOMYJISIPHOM JTUTEPATYpE
MOJIEKYJISIPHBIE dororpadum, TTOBPENIAIOLIHC
MEXaHU3MBI CIPaBOYHBIE U3/IaHHUS, CeMH MEXAHHSMBI KIICTOK

Hap | opraHusMma, OOBSICHITH

MOBPEKIAOLIETO IEUCTBUS
Ha OpraHu3M 4YeJIOBEKA.

CJIOBapH,

POJIb BpeIHBIX (PaKTOPOB
Y UX TOCJEJICTBUN Ha
JKU3HD YeJIOBEKa.




IIpoucxoxnenue u

1.7.
IBOJIOLHS KJIETOK (2 1)
N3yuarot Teopun
MIPOUCXO0KIECHUS KIETOK
IIpoucxoxnenue u MynbTUMe IMITHBINA Tex OBnazneBaOT yMEHUEM
20 | »BONTFOLMS KIIETOK KOMIUIEKCIIPE3EHTalus, s apryMEHTHUPOBAaTh CBOIO
IIPOKApHOT. HOP TOYKY 3pPEHUS 110
BOIIPOCY
MIPOUCXOKIACHUS KIIETOK.
CpaBHUBaIOT TeOpUU
[Ipoucxoxnenue u MynbTUMe AUAHBIN Tect | MPOUCXOKIEHUS KIETOK.
21 | sBOMIOLHA KJIETOK KOMILIEKCIIPE3EHTalus, KOHT AprymMEeHTHpYIOT,
AYKApHUOT. HOP pob MPUBOJST CBOHU
JTI0Ka3aTesIbCTBa
IT. CpaBHuTeabHast
rucrojiorus (10 u)
21 BBegenne B rHCTOJIOTHIO
Tl a)
3HAKOMSATCS C TeOpHei
N 3BOJIFOLIMOHHOMN
[TonsiTue o TkaHsX HOP, MynbTUME TUITHBIN "
Jlex JUHAMHMKHU TKaHEBBIX
22 | MHOTOKJIETOYHBIX KOMIUIEKC C pa3INYHbIMU
o s CUCTEM,
OpraHu3MOB THUIIAMH TKaHEH.
KJIaccu(UIUPYIOT TKAaHU
OpraHu3Ma 4eJ0BeKa.
JNUTEIHATbHbIC TKAHH
2.2,
24
ONUTENNN — NOrpaHUYHbIE JatoT o61yro
Tkaau. O0mas XapaKTEPUCTUKY U
XapaKTEPUCTHKA U . KJIACCU(PUKALINIO
P P MynpTrMenuias Jlex (uxan
23 | knaccudukamsi. AIUTEIUAIBHBIM TKAHSM.
Mpe3eHTalMs, TAOIUIIBI s
[TokpoBHBIE >TTUTENNH PaccmatpuBarot 1o
0€eCI03BOHOYHBIX Ta0JIMIIaM TOKPOBHEIE
KUBOTHBIX SIUTEINH.
[Ipa
KTH-
KyM
c
HCIO
Kumeunsle snurenuu. JIb30 N3yyaror
’Kene3ucrsie snuTEINN. BaH MUKpOIpenapar
MHUKpPOCKOIIbI, TOTOBBIE N
Cexkpenus — HeM | DIHTEINaJIbHON TKaHU,
. MUKpOIpenaparsl,
24 | yHHBEpCaJIbHOE CBOMCTBO o0op ONKCHIBAIOT
Mukpodororpadum,
KJIETOK . YAOB | SIUTEIUAIbHBIE KIETKU
CIaKapl, TAOIHIIEL.
[TpakTuyeckast padora Ne7: aHu Ha 'OTOBBIX
ONUTENNAIbHBIE TKAHU. s MHUKpOIpenaparax.
LHEeHT
pa
«To
yKa

poct




an.

2.3. | MbliieyHble TKaHHU (2 1)
Pasznnuaror Ha Tabnumax
25 Turmbl MpIeyHBIX TKaHeH | Mukpodororpadun, u oTtorpadusx
KUBOTHBIX. Ta0JIUIIBI, MOJICTIH. MBIIIEYHbIE TKaHU, JAI0T
y ) )
UM XapaKTEePUCTHUKY.
[Ipa
KTH-
KyM
c
HCIO
JIb30
BaH
Oco0GeHHOCTH CTPOCHUS Hem
MBILIEUHEX TKAHCH MUuKpOCKOIIBI, TOTOBBIE 060 CpaBHMBAIOT KJIETKH
26 i MHUKPOIIpernaparsl, p Pa3IMYHBIX BUJIOB
[TpakTrueckas padota No§: y10B .
Mukpodororpadun. MBIIICYHON TKAaHH.
MpblIEeYHbIE TKAHU. aHn
|
LHEeHT
pa
«To
4yKa
poct
a».
24 Tkanu BHyTpeHHel
" | cpeast
OnopHO-MeXaHUYECKUE
TKaHHU.
MHUKpPOCKOIIbI, TOTOBBIE
DBOJIOIMS OMOPHBIX
. MUKpOIpenaparsl — XapakTepuszyT U
TKaHEH y )KUBOTHBIX. .
Pa3HOBUIHOCTHU TKaHEH TTpa KJIACCU(PUIUPYIOT TKaHU
BHYTPEHHEHN CPEBI BHYTPEHHEHN CPENBbL. .
27 | Ilpaktuyeckas pabora Ne9 yp PEbL, KTH- YIP pedl
Msvaenme Tkateil MuKpodgororpadumu, VM PaccmatpuBaroT
yi . CIIUCKH CaiTOB, Y 0COOCHHOCTH HX
BHYTpPEHHEH cpefibl €
JIOTIOJTHUTEbHAS CTpOCHUS
HCNO0JIb30BAHNEM
nuTeparypa
000py10BaHUS LIEHTPA
«Touka pocray.
DJIEKTPOHHBIE N3y4aroT TUmbl
NMmyHHTET. MUKpodoTorpaduu, Muc | mmmyHnurera. [Ipusonsr
28 | Tumbl UMMYHHTETA. CIIMCKU CailTOB, KyC JI0Ka3aTeNnbCcTBa 10
CIIN/J — uyma XX Beka. JOIOJIHUTEIbHAS cus HE00X0IMMOCTH
JuTepaTypa BaKIMHAIIUH.
2.5. | HepBHas TkaHb (3 4)
PaznuuaroT Ha
Heiiponnas teopus MHKpOGOTOrpadusx
29 | CroocHue Heii OHa' AKCOH [Ipesenranus , LIOP, JIek | KJETKH HEPBHOM TKaHHU,
p poHa. Mukpodororpadumn Us H3Yy4aloT CTPYKTYPY

U JICHJIPUTHI

HEHWpOHAa KakK €IUHUILLY
CTPOECHUS HEPBHOU




TKaHH.

HepsHble kneTku
0€eCII03BOHOYHBIX.
B3anmopeicteue mexay

MHuUKpOCKOIIBIL, H3yuaror HEpBHBIE
HEPBHBIMU KJIETKaMU IIpa
MUKpOTpernaparsl, TKaHH, BBIIETISIOT UX
30 | [IpakTuueckas pabora KTH
. | HAOOPBI SMEKTPOHHBIX CYLIECTBEHHbIE
Ne10: N3yuenue HepBHOM N KyM
Mukpodororpaduit MIPU3HAKH.
TKaHU. € UCIO0JIb30BAHUEM
000py10BaHUS LIEHTPA
«Touka poctay.
HeitpocekperopHsie
kinetku. ['nus. HepBrHast
CUCTEMa — rJ1aBHas Paznuuarot Ha Tabnuax
WHTETPHUPYIOIIAs CHCTEMA u oTorpadusx HEPBHBIC
OopraHu3ma >KMBOTHBIX U TKaHU, JaI0T UM
yenoseka. [Ipaktuueckas MHUKpPOCKOIIBI, Ioa XapaKTEPUCTHUKY,
31 pabota Nel1: M3yuenue MHUKPOIIpernaparsl, KTF;I CPAaBHUBAIOT.
ANEKTPOHHBIX HaOOPBI ANEKTPOHHBIX VM YcranaBnuBaoT
MUKpohoTorpaduii MUKpohoTorpaduii Y B3aMMOCBS3b UX
HEPBHOM TKaHHU. € CTPOCHUS C
HCI0JIb30BAHHEM BBITMOJIHSAEMBIMU
o0opynoBaHusl HEHTPa GbyHKIHAMU.
«Touka pocray.
III1. YuyeOHno-
HCCIeI0BATEIbCKAS
AeSITeJIbHOCTD (2 1)
N AHaNU3UpPYyIOT U
HOP, mynbTuMeuiHBII py1o
Pemenue akTyanbHBIX OLICHUBAIOT CMBICIIOBBIE
KOMILJIEKC Kon
3aja4 OMOJIOTUH U YCTaHOBKH 110
32 Crucok Tem dbepe
MEIUIMHBL. 3aluTa OTHOIIIEHHUIO K CBOEMY
HCCIIEIOBATENbCKUX HIUS
IIPOEKTOB 3JI0pPOBBIO U 3/I0POBBIO
pabot nmpumnaraercs
OKPYKAIOIIUX.
BriaBuraroT runoressl u
. . | Kon | aprymentupyror
HOP, MynbTUME TMIHBIN PryM pyrot |
33 | 3amumra MpoeKTOoB. dbepe | pe3yabTaThl CBOCH
KOMILIEKC .
HIUS | UCCIIEeI0BATEeNbCKON
JESITEIBHOCTH.
IV. 3akaw4yenne (1 4)
[IpuBoasT
JI0Ka3aTenbCTBa
HE00X0IMMOCTH
3Ha4YeHHUE IBOJIIOIIMOHHOTO .
Ta6mumwr, [{OP, Kpyr | noiyyeHHbIX 3HAaHUN 1151
MO/IX0J1a TIPU U3YYEHUU N .
34 s MYJIbTUMEANIHBIN JBI | pelIeHUs aKTyalbHBIX
KJIETOK U TKaHEH >KUBBIX 9
KOMILIEKC CTOJ | 3aJ]a4 COBPEMEHHOI

OpTaHU3MOB.

HAyKH, IJid BSICHUA
3I0pOBOTO 00pasa
JKU3HU.




V. YYEBHO - METOJUMYECKOE OBECIIEYEHUE

PekomeHaoyemas nutepatypa anst yumtens v Ans yvyalimxcs:

. Anmp0epte Bb. u ap. MonekynsgpHas 0nonorus kietkud. M.: Mup. 1994.
. BBenenue B MoJieKysipHyI0 Onojoruto. M.: Mup, 1988.

I'pun H., Crayr V., Tewnop 1. buomorns. T. 1—3. M.: Mup, 1993.
Je roB K. IlyremecTBue B Mup KuBoM KieTku. M.: Mup, 1987.

AL —

5. 3aBap3uH A. A. CpasuutensHas rucronorus. CII6.: M3ap-Bo Cankrt-lIlerepOypr, yH-
Ta, 2000.

6. O6mas ouonorus. /Ilox pen. A. O. PyBunckoro, M.: Ilpocsernienue, 1999.

7. PomanX-K. u np. Atnac no 6monoruu kietku. M.: Mup, 1974.

8. OoyxoB /I.K., Kupunenkosa B.H.Knetku u Tkanu: yaeOHoe mocodbue. — M.: JIpoda,
2007

9. Kupunenkona B.H., O0yxoB JI.K. Knetku u Tkanu. 10-11 k1.: mpakTHKyM. — M.:
Hpoda, 200

WNHTepHeT-canTol



http:// cellbio utmb.edu — caiim ynusepcumema FOma (CILLIA) no kremournoii buonocuu,
2UCMOon02Ul, AHAMOMUU U DUFUOIO2UU

http:// www.biology.com /campbell — catim yuebnuxa no buonocuu

http://www.uni-mainz.de/FB/Madizin/Anatomie/Workshop — cauim ynusepcumema
Maiiny (I'epmarust) no MUKPOCKONUYECKOU AHAMOMUU, YUMOTO02UU U SUCOLOUU

http://www.nature.ru — caum MI'Y (Poccus) no eécem pazoenam Ouonio2uu, MeouyuHsl u
opyaum Haykam (cmamvi, pehepampi, 0630pbl)

http://www.isscp.rssi.nl — caiim Copocosckoco o0bpazoeamenvHo20 JHcypHala (6ce
cmamvu 8 c60O00HOM docmyne)

VI. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE KYPCA

Peanuzarmus nieneid, SBIsIFONTUXCS TJIaBHBIM yclIoBUEeM d(PGEeKTUBHON yaeOHOM
JeSTeIbHOCTH 00YJarOIIUXCsl, HEBO3MOXHA 0€3 UCIMOJIb30BaHUSI OCHOBHBIX 00pa30BaTENIbHBIX
pecypcoB: y4eOHO-METOANYECKIX MAaTePHAaJIOB, HATJISTHBIX JJEMOHCTPAIIMOHHBIX TOCOOUH 1
TaOJUII, AIEKTPOHHBIX YueOHUKOB. [Ipu oTO60Ope cpeacTB o0yueHHs COOTIONEHBI CIECAYIOIHNE
YCIIOBHSI: YUTEHA CHeM(HKa Kypca ¥ COOTBETCTBEHHO BKIIFOUCHBI IOCTHIKCHUST HOBEHTIINX
MH()OPMALIMOHHBIX TEXHOJIOTHH (MyJIbTUMEINA, MHTEPAKTUBHAS TOCKA, ayJUOBH3yaIbHbIC
CpelCTBa);

TexHUYECKHE Cpe/CTBA OOYUCHHUS:
® KOMIIBIOTEP MYJIbTUMEIUHHBIN C MAKETOM MPUKIIAIHBIX IIPOTPaMM (TEKCTOBBIX,
TaOJIMYHBIX, TPAQUUECKUX U MPE3EHTAIIMOHHBIX ), C BO3MOXHOCTBIO MOJIKIIFOUEHUS K
WHTEPHET: UMEET ayAHO- U BUACO BXOJbI U BBIXOJIbl M YHUBEPCAIbHBIE TIOPTHI, IPUBOIAMHU
JUTSL YTCHUS M 3aIICH KOMIIAKT-AMCKOB: OCHAIICH aKyCTHYECKUMHU KOJIOHKAMHU.
e HurepaktuHas nocka «HITACI»

NHO®OPMAIIMOHHO - TEXHUYECKOE OBECIIEYEHUE

Jnst MpakTUYECKUX U IEMOHCTPALMOHHBIX 3aHATUH :

B CBETOBBIC MHKPOCKOIIHI (15 ImIT. HAa KaXAyr0 TapTy);

m HaOOp PICKTPOHHO-MHKPOCKOIMUYECKUX (HOTOrpaduii U CXeM Pa3HBbIX THUIIOB KJICTOK U
TKaHEH, NX KOMIIOHEHTOB

m teMmatnueckne CD-nmucku;

B MUKpOIIpenaparsl 10 OCHOBHBIM THUIIaM TKaHEH.


http://
http://utmb.edu/
http://
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 caiit ans yunurens «51 uay Ha ypok OHOIOTHN
http://bio.1september.ru

MenuimHcKas SHIUKIONEAUSI. AHATOMUYECKH aTiiac http://med.claw.ru

OnopHO-ABUTaTENIbHAS CUCTEMA YeJIOBEKa: 00pa30BaTEIbHBIN CAlT
http://www.skeletos.zharko.ru

VII. TPEBOBAHUA K YPOBHIO ITIOAT'OTOBKH OBYYAIOIIIUXCA
11O JAHHOMY 3JIEKTUBHOMY KYPCY

Yyalymecs JOomKHbl 3HaThb:
YCTPOMCTBO CBETOBOT'O U AJIEKTPOHHOIO MUKPOCKOIIA;
MOJIOKEHUS KIIETOYHOW TEOPHUH;
O0COOCHHOCTH MPOKAPHOTUIECKON U DYKAPUOTUUYECKOH KIIETOK;
CXOJICTBO W Pa3jInyusl >)KUBOTHOM U PACTUTEIILHOW KJIETOK;

B OCHOBHbIE KOMIIOHEHTHI W OpPraHOWIBI KIJIETOK: MeMOpaHa W HaaMeMOpaHHBIH
KOMIUIEKC, [IUTOTUIa3Ma U OPTAaHOUIbI, MUTOXOHIPUU U XJIOPOILIACTHI, pPUOOCOMBIL;

B OCHOBHBIE JTallbl CHHTE3a Oelika B JYKApUOTHYECKOW KJIETKE — TPaHCKPUIILIUS
(cunre3 u co3peBanrie PHK) u Tpancisamus (cuHTe3 OENKOBOH 1IeTH);

B 0COOCHHOCTH SIIEPHOTO ammapara u pernpoIyKINH KIETOK;

B CTPOCHHME BUPYCOB M UX THUIIbI, )KU3HEHHBIN IIUKII BUPYCOB, COBPEMEHHOE COCTOSIHHE
po6eMbl 00pHOBI C BUPYCHBIMU MH(EKIHSIMU;

B PEAaKIINIO KJIETOK Ha BO3JCHCTBHE BPEAHBIX (DAKTOPOB CPEJIbI;

B omnpejieNeHue M KIacCU(PUKALUI0O TKaHEW, MPOMCXOKIEHHE TKaHEW B 3BOJIOLUHU
MHOT'OKJIETOYHBIX

B CTPOCHME OCHOBHBIX THUIIOB KJIETOK M TKAHEH MHOTOKJIETOYHBIX )KMBOTHBIX;

B UMETh MPEICTABICHUE O MOJIEKYISPHO-OMOJIOIrMYECKUX OCHOBAaX psja Ba)KHEHIIMX
MIPOLIECCOB B KJIETKAX U TKAHAX HAIIEr0 OpraHu3ma.

Yuamuecs J0JKHBI YMETh:


http://bio.1september.ru/

paboTaTh CO CBETOBBIM MHUKPOCKOIIOM M MUKPOCKOITMYECKUMH TperapaTaMu;
YMETh «YHUTaTh» IEKTPOHHO-MHUKpPOCKOMHYeckue (hoTorpaduu U CXeMmbl KIETOK U ee

OpraHOUJIOB;

M3TOTOBJIATH MPOCTEUIINE MTpEnapaThl JUIsi MUKPOCKOITMUYECKOIO UCCIIEI0OBAHMS;
OTIpeNIeNIATh THII TKaHU IO Mpenapary uwin Gotorpadum;

WTIOCTPUPOBATH OTBET IPOCTEHIIMMU CXEMaMU U PUCYHKAaMU KJIETOYHBIX CTPYKTYD;
paboTaTh ¢ COBpEMEHHOI OMOJIOTUYECKON nuTepaTypoii (kHuramu) u MaTepHETOM;
COCTaBJIAITh KpaTkue pedeparbl U JOKJIAAbl 1O HHTEPECYIOUIMM TeMaM, YMETh

OpCACTaBJIATh UX HA HIKOJIbHBIX KOH(bepeHL[I/ISIX;

HCIIOJB30BaTh 3HAHUA O KIJIICTKC W TKAaHAX OJIS BEACHUA 3()0p06020 o6pa3a HCU3HU.



