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HHOACHUTEJIBHAA 3AIINCKA.

[IpemiaraeMbiii Kypc OXBaThIBA€T OCHOBHBIE pa3feiibl OOIIel OMOJIOruu, aHATOMUH,
THCTOJIOTHH W HANpaBlieH HAa (JOPMUPOBAHHUE y yJAIIUXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHUSI.
N3BectHo, uyTOo B cooTBeTcTBUM € o0n00peHHOM [IpaButenbctBom Poccuiickoit ®enepaunu
KoHnuenuueit MoxepHHU3aluu poccuilckoro oOpa3oBaHMs MIpeaycMaTpuUBaeTcs MNpeanpoduiIbHast
noArotoBka oOywaromuxcs. [Ipemiaraemplii  SMEKTUBHBIA  Kypce CIOCOOCTBYET TOJTOTOBKE
yaanxcs K JanpHeimeMmy BbiOopy mpodwis. Kype 6asmpyercs Ha 00s3aTEIBHBIX y4COHBIX
IpeaMeTax, Ipexae BCEro Ha aHaTOMUH )KUBBIX OPTaHU3MOB.

B manHOM Kypce paccMaTpuBarOTCs OCHOBOTOJIararoniue Tembl. bes 3Hanuii oco0eHHOCTEH
CTPOCHHUA U q)YHKHI/IOHI/II)OBaHI/ISI KJICTOK pa3HbIX OpraHu3MoOB, 0€3 Y4EeTKOro M SICHOIO IMOHHUMAaHUS
0COOEHHOCTEN CTpoeHUs U (YHKIMOHUPOBAHUS TKaHEH OpraHu3Ma HEBO3MOXHO TOJIHOIEHHOE
IIOHUMAaHHUE HU OI[HOI\/'I 13 OMOJIOTHYECKUX HayK. OCO6YIO BAa’)XHOCTh JaHHBIC CBCACHUA UMCHOT JJIA
MOHUMaHHUsI O0COOEHHOCTEH (PYHKIMOHUPOBAHUS PACTUTENIBHOIO, >KMBOTHOTO OPraHHW3MOB,
0COOEHHOCTEHN (YHKIIMOHWPOBAHUSI OpraHU3Ma YeJIOBEKa, MPU M3Y4eHUH OOMEHHBIX MPOIIECCOB B
KJIETKE U MHOToro Jpyroro. OcoOyro CIO0KHOCTb JJISl Y4al[uXcs IMpHU MOATOTOBKE K aTTECTAallUH
MIPEJICTaBIISIET CaMOCTOSITENIbHOE M3y4eHHE Pa3sHOOOpa3usi KIETOK Pa3IMYHbIX OPraHu3MOB. DTO
CBSA3aHO C TeM, YTO Ha u3ydeHue TeMbl «KieTka» OTBOAMTCS HENOCTaTOYHOE KOJUYECTBO
4acoB, a TKAHU Pa3HbIX LIAPCTB KMBOW MPUPOJBI U3yUYaArOTCA B Pa3HbIE rOJbl U B Pa3HBIX Kypcax,
YTO 3aTPyAHSAET BOCIpHUATHE OOlIell KapTUHBI MHpa. Bce 3TO MPUBOAUT K MOBEPXHOCTHOMY
M3Y4YEHUI0O MHOTHX BaXKHBIX BOIPOCOB TOW YacTH Kypca OMOJIOTHH, KOTOpas MOCBSIIEHA KIIETKE.
OJIEKTUBHBII KypcC «KieTkm m TkaHW» HE TOJIBKO pacmupsa€T WU CHCTEMATH3UPYCET 3HAHUA
yyaluxcs, HO W paccMaTpUBAeT OCHOBHBIE OOIIEOMOJIOTHYECKHE MOHATHS U 3aKOHOMEPHOCTHU
Ha MpUMepe CTPOEHUS U Pa3BUTHS KJIETOK U TKaHEH pa3MYHbIX OPraHU3MOB € HCIOJIL30BAHHEM
o0opynoBanus ueHrpa «Touka pocray.

[Ipenyaraembrii Kype nmpeaHa3zHayeH i 00yJaromuxcs 7-8 KiaccoB, paccuuTaH Ha 34 4. u
MMOCTPOEH Ha ocHOBaHWU [IpumMepHOi TporpaMmMbl OCHOBHOTO OOIIEro 00pa3oBaHus MO OUOJIOTHH
u niporpammel JI.K. O6yxosa u B.H. Kupunenkosa «KineTku u TkaHn».

Henb xypca: dopMupoBaHHE HAYYHOI'O MUPOBO33PEHHUS B U3YUYEHUU OCHOBHBIX CTPYKTYP
U TPOLIECCOB KUBOHM MpHUPObI; (pOopMHpPOBaHHE COBPEMEHHBIX B3TJISZOB B HM3YYEHHHU CTPOCHHS
KJIETOK ¥ TKaHeH KMBOTHBIX U YEJIOBEKa;

3agaum Kypca:

1. PaCH_II/IpI/ITB n YFJ'IY6I/ITB SHAHUA yJalluxcs o paSHoo6pa3m/1 KIICTOK, 0COOEHHOCTAX
HX CTPOCHUA, (1)I/ISI/IOJ'IOI"I/II/I.

2. I[aTL MMpeACTAaBJICHHUEC O BSaHMOﬂeﬁCTBHH MCKAY KIICTOYHBIMU CTPYKTYpaMUu H
OpraHu3allii TKAaHEBOT'O YPOBHA.

3. P ACKPBLITh CTPOCHUEC OCHOBHBLIX THUIIOB TKaHEH JKUBOTHBIX M IMPOHUCXOKACHUC
TKaHEH B 3BOJIFOIITMKY MHOT'OKJICTOYHBIX.

OcHOBHast KOHLIENIUS Kypca 3aKII0YaeTCsl B CIEAYIOLEM:

Komnnexcnviii nooxo0 npu uszyueHuu HCuBbIX OpP2AHUSMO8 HA PA3HLIX YPOBHAX UX
opeanuzayuy (0T MOJIEKYJISIPHO-KJIETOUYHOTO JI0 CUCTEMHO-OpraHHoro). Kypc packpeiBaeT BO-
IIPOCHI CTPOEHUS KIIETOK, paccMaTpuBaeMble B Kypce 300JI0THM, aHATOMHHM M (PU3HOJIOTHU KU-
BOTHBIX M YE€JIOBEKA, IMOKA3bIBAET, YTO BCE TKAHM U OPraHbl JKMUBOTHBIX IIOCTPOEHBI HA CAUHOU
KJIETOYHOI OCHOBE, UMeroIel o01ue GyHJaMeHTalbHbIe IPU3HAKU U OCOOCHHOCTH.

CpaenumenvbHo-360100YUOHHAA HanpasieHHocmb Kypca. 1Ipu paccMOTpeHMH BOIPOCOB
CTPOCHHMS KJIETKH, TKAHEW M OPraHOB MHOIOKJIETOYHBIX KUBOTHBIX OCHOBHOE€ BHUMAaHHUE YJe-
nsiercs pOPMUPOBAHUIO Y YYAIIUXCS 3BOJTIOIMOHHOTO MBIIIJICHUS TPU U3YYEHUH )KUBOW TPUPOIbI
BO BCEX €€ MPOsABIICHUAX. Ba)XHO IOKa3aTh, YTO B IIPOLIECCE IBOIIOLUU Y OPraHU3MOB Ha OCHOBE
eIMHBIX (PYH/IaMEHTAJBHBIX 3aKOHOB CTPOEHUS M (DYHKIMOHUPOBAHMS KIIETOK CIOXHIUCH pa3-



JIUYHBIE BapUaHTbl OPraHU3allMd TKAaHEBBIX M OpraHHBIX CHUCTEM, YTO CXOJHBIE B
(GYHKIMOHATFHOM OTHOIICHUH TKaHU Y (PUIOTCHETHYECKH PA3IMYHBIX TPYII KUBOTHBIX UMEIOT
CXOZHOE CTPOCHHE.



Hcnonvsosanue camvix COBPEMEHHLIX MONEKYIAPHO-OUOIOSUHECKUX OAHHbLIX O CMPOEHUU U
(DYHKYUOHUPOBAHUY KIEMOUYHBIX U MKAHEBbIX CUCEM HCUBOMHBIX. DTO TOJOKEHNE MOpa3yMe- BaeT
XOpolllee BJIAJICHUE YYCHHKAMH OCHOBaMHU OOLICH OMOJIOTMH, TEHETUKH, TEOPUU SBOJIOLMU H Ip.
OMOJIOTUYECKUX HAYK.

Hcmopuxo-nampuomuueckuti akyenm npu uzyienuu Kypca. 1Ipu u3ydeHUH 3IEKTHBHOTO
Kypca TOMYEPKUBACTCS HE TOJIHKO WHTEPHANMOHAIBHBIM XapakTep Haykd (ocoOeHHO Ha
COBPEMEHHOM JTale €€ pa3BUTHs), HO W MPOMATaHAUPYIOTCS JTOCTIIKECHUS OTECUSCTBEHHBIX
VYEHBIX, MHOTHE W3 KOTOPBIX BHECIH WCKIIOUWTEIBHBIA BKJIAJ B pa3BUTHC OHOJOTUU U
OTCTaWBaJIM CBOM WJACH B TPYAHBIA mepuoja oreuecTBeHHOW Owmonormu B 30—50-¢ rr. XX B.
MHorHe U3 HUX NOTUIATHIIUCH KU3HBIO 32 CBOU B3TJISIHI.

Okonozauveckas HanpagieHHOCmMb Kypcd. ITO TOJOXKEHHe (opMUpPYET TBEpAoe
yOeXKJeHHEe y YJaluxcs, 4To HebaaronpusTHble (GakTopbl (Kak BHEIIHEH, TaK U BHYTPEHHEN Mpu-
ponbl), BKJIOYas BpEIHbIE NPUBBIYKM (HAPKOTHUKH, AJKOro0Jib, TabakK) CTpPEcChl, HApyHICHHBIN
MICUX0AMOIIMOHANBHBIN (OH, CEPhE3HO CKa3bIBAIOTCS HA COCTOSIHMM OpPraHU3Ma, 3aTparuBas caMble
IIIyOWHHBIE MOJICKYJIIPHO-T€HETUYECKHE OCHOBBI AEATEIbHOCTU KJIETOK, M YTO C MOJOOHOT0 poja
HapyHIEHUSIMU OOPOTHCS UPE3BbIYAHO TPYIHO U IOPOH HEBO3MOKHO.

Teopemuueckue (nekyuu) u npaxmuueckue 3aHamus. ITa 4acThb Kypca IpPEIrosaraer
IIMPOKOE KCIIOIb30BaHUE WJUTIOCTPATUBHOTO MarepHaia (CXeMmbl, 3JIeKTpoHHbIE (oTorpadun)
HEMOCPEJCTBEHHO Ha 3aHATUAX (0OCOOCHHO NMPHU U3YUYEHUU CTPYKTYPHI KIETKH), a TAKXKE U3ydeHUE
MUKpPOCKOTIMUECKUX TMpenaparoB TKaHell M opraHoB (B pasnenax «Tkanwm», «Opranbe»). B xozxe
W3y4YEHUs] MCIOJIB3YIOTCS TOTOBBIE MHUKpPOIPENapaTbl KIETOK, TKAHEW. OpraHoB; CaWThI 10
ouosIoTun KJICTKH, aHAaTOMHH U (1)I/ISI/IOJ'IOFI/II/I, HMCIOIIUECA B HACTOALICC BPEMS B I/IHTepHeTe
(mepeyeHb OCHOBHBIX OTKPBITHIX CAaTOB IO pa3fesiaM Kypca MpHjiaraercs).

Me:knpeaMeTHbIe CBS3U
Xumus. CTpoCHHE BEIIECTBA. YTIJICBOIbI, )KUPHI, OCIIKH, HYKIIEHHOBBIC KHCIIOTHI.
Qusuka. CBOUCTBA KUAKOCTEHN, TEIJIOBBIE SIBIICHUS. 3aKOHBI TEPMOAMHAMUKH.

®opmbl 00yUeHHS, IPOBEPKA U OLIEHKA Ka4eCcTBAa 3HAHUM
Tekymue 3HaHHS TPOBEPSIOTCS C TOMONIIBIO TECTOB IOCIE KaXKAOTO pasziena Kypca u
TPaIUIIMOHHBIX ONPOCOB B TEUCHUE M3YYCHUS TEMBI.
OCHOBHOI aKIIEHT TPH HM3YYEHUH BOIPOCOB Kypca HANpaBJICH HA aKTHBHYIO paboTy
YYEHHKOB B (OpME IHMCKYCCHH, CEMHHapa, MPOCKTHOW NESTEIbHOCTH, NUAIIOTA yyumeib —
VueHUK, aKTUBHOTO OOCYXICHUS MaTepuaiia B GopMe yueHuk (i) — yueHux(u), yueHux — yuumens.

[Ipu u3ydeHnH OTAEIBHBIX TEM YUYalIHecs COCTaBISIOT 0000UIatoIIe CXeMbl, TAOIHIIbI,
KJacTepbl. ITOrom BBIMOIHEHUS Ja00paTOPHBIX PadOT ABISIOTCS OTUETHI C BBIBOJIAMU U
pucynkamu. I'Torom u3ydeHust Kypca — BBIIIOJIHEHUE BBIIIOJIHEHUE 00yJarOIMMUCs yaeOHO-
HCCIIEIOBATENICKOTO MPOEKTA.

YuuteiBas pa3ButHe HWHGOPMAIMOHHBIX TEXHOJOTHI JaHHBI Kypc JIOMOJHSETCS
MYJIbTUMEIUHHBIMU WILTIOCTPALUSAMUA U HEKOTOPHIMH CIIPABOYHBIMHU MaTepHUajaMH 10 OCHOBHBIM
paszenaM. DTO MO3BOJSET PACHIMPUTH HATJISAHOCTH (MMOMUMO pa3gaTOYyHOro MaTrepuana) Mpu
M3YYEHUU CTPOECHUS KIIETOK, TKAHEW U OPraHOB )KUBOTHBIX.

Cpoxk peanusaunuu nporpammbl - 1 rox (34 4. B ron, 1 yac B Hexl.)

B kayecTBe OCHOBHOTO 00pPa30BaTe/IbHOIO pe3yJibTaTa BhICTYNAeT cpopMHUPOBAHHAS
crcreMa 0a30BBIX LIEHHOCTEM:

*KU3Hb, 3I0POBbE, YEIOBEK, 3HAHUE, TPY, TEPICHUE, YCIIEX

*yMeHHEe OTIepUPOBATh 3HAHUSMHU B 00IaCTH IIUTOJIOTUU U TUCTOJIOTHH

*IMOIMOHAIBHOE OTHOIIEHUE K IBOJIOLUH )KUBOU MPUPOIBI, KAK K 3HAUMMOMY COOBITHIO
B MUPE OPraHUYECKOU MPUPOIBI.



COJAEPKAHUE YYEBHOI'O MATEPHUAJIA

Pabouas nporpaMma 3J1€KTUBHOTO Kypca 1o OHOJIOTHH sl 7- 8 KIIacCOB COCTaBIICHA
COTJIACHO COBPEMEHHBIM TPEOOBAaHUIM B 00J1aCTH OMOJIOTHYECKOTO 00pa30BaHus, a HMEHHO:
COOTBETCTBHE 00Pa30BaTEIbHBIM CTAaHIAPTAM, IIPEEMCTBEHHOCTh 00YUYCHUS, TPUOPUTET
pa3BHBaOLICH (PYHKIIUU COACPIKAHUS Kypca ¢ HCMOJIb30BaHHEM 000PY10BAHHUS LIEHTPA
«Touka pocray.

VYueOHbIH MaTepHral CTPYKTYPHUPOBAH COTIIACHO JIOTHKE PAa3BUBAIOIIEIO 00YYCHHUSI.

|. Buosorus kiuerku — 21 4.

Tema 1. BBenenre B OHOJIOTHIO KIIETKA

3amaun coBpeMeHHOM muTojoruu. KieroyHass Teopusi — OCHOBHOM 3aKOH CTPOECHUS
JKUBBIX OPraHU3MOB. 3acliyra OT€YECTBEHHBIX OMOJIOTOB B 3alllUTE€ OCHOBHBIX MOJIOXKEHHUH KIe-
TOYHOM TEOPHHU.

Tema 2. O0muii ITaH CTPOSHUS KJIETOK )KUBBIX OPTaHU3MOB

[TpokapuoTsl 1 3ykapuoThl. CXOACTBO U pa3zinuus. JKUBOTHAS U pacTUTENIbHAS KJIETKA.
DyKapHOTHYECKas KJIeTKa. Teopru NpoUCXOKIECHUS SYKAPUOTHUECKON KIIETKH.

Tema 3. OCHOBHBIE KOMITIOHEHTHI M OpPTaHOM B KJIeTOKMeMOpaHa u

HaaMEeMOPaHHBIA KOMIUIEKC

CoBpeMeHHas MOJIeTb CTPOCHUS KJIETOYHOW MeMOpaHbl. YHHBEPCAIBHBIA XapakTep
ctpoennst MmemOpanbl. CoctaB U ¢GyHKIMM MeMmOpanbl. HamMemOpaHHBIN KOMIUIEKC (KJIETOYHBIE
CTEHKH MPOKApUOT, PACTUTENbHBIX KIETOK U TpUOOB, TJIMKOKAIUKC >KUBOTHBIX KIJIETOK), €ro
COCTaB U 3HaYCHHE B JKU3HU KIJIETOK U OpraHu3Ma.

[{uTommazma u opraHou bl

[{uToCKeNCT KIETOK, ero KOMIIOHEHTHI M (YHKIIUU B pa3HBIX TUMAX KJIeToOK. MemOpaHHbIe
OpraHouibl KJIETKH (3HIO0IIIa3MaTUYeCcKasi CeTh, anmnapar [ oibxu, au3ocomsl). Ux cTtpoenue u
(YHKIIUM B KIIETKAX.

MUTOXOHIPUH U XJIOPOTLIIACTHI

Tunsl oOMena BemiecTB B kieTke. McTounuku sHeprum B KieTke. ['cTcpoTpodsl u
aBTOTpOoQbl. OCHOBHBIE 3aKOHBI OMOPHEPreTHKH B KIETKaX. 3adeM HY)KHAa DHEPrus KIETKe.
MuToXoHApUST — DJHEpreTHYecKas CTaHIMS KIETKU. THUIbBl MHUTOXOHAPUH M HX CTPOCHUE.
CoBpemenHas cxema cuate3a AT®. XnoporiacTel 1 OTOCHHTE3.

Pubocomsl. Cunres Oeinka

Tunel u crpykrypa pubocom mpo- u sykapuor. OCHOBHBIE 3Talbl CHHTE3a Oelka B
AYKapHOTUYECKOM KJeTKe; TpaHckpumuus (cuHTe3 u co3peBanue PHK) um Tpancisums (cuHTe3
OClKOBOW 1IeTH). DIEMEHThI MOJIEKYISPHO-OUOJOTMUECKMX MEXaHU3MOB PETYJSIIHA  ATOTO
mporecca.

Tema 4. SlnepHblii anmapar v penpoyKIHs KJIETOK )

ﬂ,[[pO SYI(apHOTquCKOﬁ KJICTKU U HYKJICOU I ITPOKApUOT

Crpoenne u 3HadeHue sapa. I[lonsTme o XxpomaTuHe (3y- U TETCPOXPOMATHH).
IIpencraBnenus o6 ymakoBke reHernyeckoro marepuana (JJHK) y mpo- u sykapuor. Ctpykrypa
XpOMOCOM. SIIpBIIIKO, €ro cTpoeHue W (yHKuuU.JKu3HEHHbIM UK KieTkd. Pempomykius
(pa3mHokeHHe) Ki1eTok. [loHsTHE 0 )KU3HEHHOM LUKJIE KJIETOK, ero nepuojsl. Permmkanus JJHK
— Ba)XHEWINWH 3Tanm XKU3HM KiIeToK. MexaHusm u mnpouecc perummkauuu JIHK. Mwuros, ero
OMoJIOTHYECKOE 3HAueHHe, OCHOBHBIE (a3bl, perymsiuus. PasHOBUIHOCTM MHTO3a B KIJIETKax
pa3HbIX OpraHu3MoB. Jlenenue u auddepeHupoBKa KIeTOK, UX COOTHOLICHHUS.

CranmoHapHele W KamOuanbHble (pacTyliue) KIeTo4YHble cuctembl. lloHsaTHEe O
CMBOI0BbIX KIemKax, UX 3HaUeHHe B QYHKIIMOHUPOBAHUM OpraHu3Ma. Teopus cmeonoewix Kiemox

— HPOPLIB B COBpCMCHHOf/'I OHOJIOrUU U menuiuHe. Pak — HCKOHTPOJUPYEMOC JICIICHUEC KIICTOK.
HpO6JICMa CTapCHUA KIICTOK U TKaHEH.



Tema 5. Bupycs! kak HekneTouHas popMma KU3HH

Crpoenue BUpycoB U ux TUnbl. JKU3HEHHBIN LUK BUpYcoB (Ha nmpumepe Bupyca CITHNla
wm renatuta). CoBpeMEHHOE COCTOSIHHE MpoOIeMbl OOpbOBI C BUPYCHBIMH HH(EKIHSIMU.
Bakuunanus: 1oCTHXEeHUS U TPOOIEMBI.

Tema 6. DaeMEHTHI IATOJIOTUU KIIETKU

Peakuust kieTok Ha BO3AEHCTBHE BpEAHBIX (AKTOPOB Cpeibl (aJIKOrojib, HApKOTUKH,
KypEeHHE, TOKCHYHBbIE BEIECTBA, TsKEIble MeTaulbl M T. A.). KilerouHble U MoJIeKyJsipHbIE
MEXaHU3MbI [TOBPEKIAIOIIETO AEHCTBUS Pa3IMYHBIX (PAKTOPOB HA CTPYKTYPY U PYHKIIHIO KIETOK.

Il. CpaBuuTenpHas (3BOJIOLMOHHAS) TUCTOJOIUI — yueHHue O TKaHsax — 10 4.

Tema 1. IlonsaTue o TKaHIX MHOTOKIETOYHBIX OpraHnu3sMoB

Omnpenenenue Tkanu. Krnaccudukamus Tkanen. [IpoucxoxaeHue TKaHEW B HSBOJIONUH
MHOTOKJIETOYHBIX dUBOTHBIX U Pa3BUTHE TKAaHEW B MPOLIECCE WHAMBUIYAIBHOTO PA3BUTHUS Opra-
HU3Ma (OHTOTeHe3).

Tema 2. DnurennansHble TKAHU

HOKpOBHBIe SIIUTEINH MMO3BOHOYHBIX U OECIIO3BOHOYHBIX )KI/IBOTHI)IX.O}IHI/I (1)YHKIII/II/I —
Ppa3HBIC PCIICHUA. Kumeunsie »smumrenun. THITB MUImeEBapEHusd B JKUBOTHOM MHUPE —
BHYTPUKIICTOYHOC U IMOJIOCTHOC. Kto xax IepeBapuBaAcCT MUIIY, MO3anKa 3BOJJIOIUH.

Tema 3. MblllleYHbIE TKAHU

Tuner MBIIIICYHBIX TKaHel y IIO3BOHOYHBIX n 0€eCII03BOHOYHBIX JKUBOTHBIX
(comaTtHyeckre MOMEepPEeYHOIoNocaThle M KOCBIC; CEpJACYHBIC IMOTIEPEUHOI0JIOCATRIC; TIIAJKHE).
OCOOCHHOCTH MX KJIETOYHOTO M TKAHEBOT'O CTPOCHUS B Pa3HBIX IPYIaxX KUBOTHBIX. CXO/ICTBO U
pa3AYus; MapaieNii3M U JUBEPreHITHSL.

Tewma 4. Tkanu BHyTpeHHeln cpeapl. CoequHuTeIbHAS TKaHb

OnopHo-MeXaHWYEeCKHe TKaHH (COSIMHUTEIbHAS TKaHb, XPAII, KOCTHAasl TKaHb). CXEeMBI
CTPOCHHUSI M DJIEMEHTHI ABOJIOIMH OMOPHBIX TKaHEH y XKUBOTHBIX. KpoBb. DJIEMEHTBHI KpPOBH
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. @OyHkmum KpoBu. BocnaieHne #W WUMMYHHTET.
Heo0xoauMOoCTh 3alUThl BHYTPEHHEH Cpelibl OT BHEIIHUX areHTOB (aHTUTEeHOB). TKaHM U KIICTKH,
MPUHUMAIOIINE YYaCTHE B 3AIIUTHBIX PEaklUsAX opraHu3ma. MIMMyHHTET; MOHSATHE 00 OCHOBHBIX
THNaX WMMyHHTeTa. DakTopbl, BIUSIOMHKE HAa (QYHKIMOHUPOBAHHE HMMMYHHOW CHCTEMBI:
9KOJIOTHS, BUPYCHBIE M HWH(MEKIIMOHHBIC 3a00JICBaHUs, ayTOMMMYHHBbIEe 3a0oneBanus. CIIN]] —
gyma XX BeKa; CMEpTelIbHas OMAacCHOCTh ITOW OOJIE3HW IS 4YeJOBEKa M MyTH OOpbOBI ¢ ee
pacrpocTpaHECHUEM.

Tema 5. TkaHM HEPBHOM CHCTEMBI

3HaueHHE HEPBHOW CUCTEMbI KaK IVIABHOM MHTETPUPYIOLIEH CUCTEMbI HALLIEIO OpraHu3Ma.
DneMeHTbl HepBHOUM TKaHH: HEHPOHBI W TJIHallbHbIe KJIETKU. YHHUBEPCAIbHBIN Xapakrep paboTh
HEPBHBIX KIETOK BCEX OpraHuM3MOB. MEXHEHPOHHbIE B3aMMOJEWUCTBUS; CHHANChL. [nua —
BYKHBIN 2JIEMEHT HEPBHOW CHUCTEMBI. YYacTue iy B 00pa3oBaHUU 000JI0YEK HEPBHBIX BOJIOKOH,
B 0OMEHHBIX MpOIeccax B HEPBHOM TKaHU M HEMOCPEACTBEHHOMN paboTe HEMPOHOB U CUHAIICOB.

Perenepanus B HepBHOU cucteMe. CTBOJIOBBIE KJIETKM B HEPBHOM CHCTEME B3POCIBIX
KUBOTHBIX U YeIIOBEKa — MCTOYHUK OOHOBIIEHUSI HEUPOHOB.

. YyebHo-HMccae10BaTeIbCKas AeITENLHOCT — 2 4.

V. 3aximroyeHue -1 4.

3HaueHue 3BOJIIOLMOHHOIO MOIX0/1a PU U3yYEHUH KJIETOK U TKAHEH )KMBOTHBIX U YEJIOBEKA
.O011e610IOTNYEeCKUC 3aKOHOMEPHOCTH, OTKPBITHIE ITPU U3YYEHHUH OCHOBHBIX CTPYKTYp H
MIPOIIECCOB B KUBOW MPUPOJIE, — OCHOBA COBPEMEHHOW MOJIEKYJISIPHOM OHOIOTUN UMEIUIHBI.
Hemarona u nusiBka, 1po3oduiia 1 Kpbica, CTBOJIOBas KJIETKA U KyJIbTypa TKaHeH —



BC€ 3TO MOACJIbHBIC O0OBEKTEI AJI pCHICHHUA aKTYAJIbHBIX 3a1a4 COBpCMCHHOfI OHOJIOrUH U

MEIUIIHHBIL.
I1l. YYHEBHO-TEMATHYECKHWH IIJIAH
Ne Tema KonnuectBo yacoB | OOpa3oBaTeNbHBIN pe3yabTaT
n/m Bee | Teo-| Jlao.
o | PEt | H
mp.
pab
I
buoJiorus KJjeTku: 21 15 6

1.1 | Bseoenue 6 buonocuio 1 1 3HaHue 3a/1a4 COBPEMEHHOU

KAemKu IIUTOJIOTHY ¥ OCHOBHOTO 3aKOHA
CTPOCHUS )KUBBIX OPTraHH3MOB.

1.2 | O6wuii nran cmpoenust kiemox 4 2 2 YMeHue xapakTepuzoBaTh
JHCUBBIX OP2AHUZMOE C MIPOKAPUOTHUECKYIO H
HCIOJIb30BAHUEM 9YKapUOTHYCCKYIO KICTKH,
odopynoBanus nentpa «Touka TEOPHUH UX TIPOUCXOXKICHUS.
pocTay.

1.3 | Ocnosnvie komnonenmol u 3 1 2 XapakTeprucTuKa COBPEMEHHOM
0p2aHoOUdbL KIemox ¢ MOJIEJIA CTPOCHUS KIIETOYHON
HCI0JIb30BAHNEM MeMOpaHBbI, TUTOCKENeTa,
odopynoBanus nentpa «Touka OPTaHOMJIOB.
pocTay.

1.4 | Aoepnovui annapam u 5) 4 1 CrtpoeHue u 3Ha4eHHE Apa,
PEnpoOyKyusl KIemok ¢ SPBIIIKA, XPOMOCOM;
HCTOJIb30BAHHEM XapaKTePUCTHKA KHU3HECHHOTO
o0opynoBanus neHrpa «Touka LIMKJIA KIIETKU.
pocTay.

15 Bupycoi Kax Hekiemounas 4 4 Tuner BupycoB. CoBpeMeHHOE
dopma rcusnu COCTOSIHHE TIPOOJIeMBbI OOPHOBI €

BUPYCHBIMH HH(EKIIUSIMU.

1.6 | Daemenmor namonozuu 2 1 1 Peaknuu KJI€TOK Ha

KAemKu BO3/ICHICTBUE BPEIHBIX
(haKTOpPOB CpEIBI.

1.7 | Ilpoucxoosicoenue u 36on0yus 2 2 Teopuun MPOMCXOKICHHUS

KIEmOK. 9YKapHUOTUYECKOH U
POKAPHOTHYECKON KIIETOK

I
CpaBHUTe/ILHASI THCTOJIOTHSA: 10 5 5

2.1 | BeeneHue B TUCTOJIOTHIO. 1 1 Omnpenenenne Tkanu. Teopus
[TonsTue o TkaHsAX «3BOJIOLIMOHHON JUHAMUKHU
MHOTOKJIETOYHBIX OPTaHU3MOBC TKAHEBBIX CUCTEMY;
HCI0JIb30BAHNEM KJIacCU(pUKAIUS TKaHEH.
odopynoBanus nenrpa «Touka
pocTtay.

2.2 | DuurenuanbHble TKaHH ¢ 2 1 1 XapakTepuCcTHKa MTOKPOBHBIX
HCIOJIb30BAHUEM AMUTENNEB MTO3BOHOYHBIX U
odopynoBanus uentpa «Touka 0€CI03BOHOYHBIX JKUBOTHBIX.
pocTtay.

2.3 | MbllIeYHbIE TKaHU € 2 1 1 THIIBI MBIIICYHBIX TKAHEH,
HCI0JIb30BAHNEM 0COOCHHOCTH MX KJIETOYHOTO U

o0opynoBanus nentpa «Touka
pocTay.

TKaHEBOI'O CTPOCHUS Y Pa3HBIX
OpraHu3MOB.




| 2.4 | Txanu BHyTpeHneii cpeipl. | 2 |1 |1 | 3nanue cxem cTpoenus u




CoenuHUTEIbHBIE TKAHU € AIIEMEHTOB 3BOJIIOIUN
HCNOJIb30BAHUEM COCMHUTENIbHBIX TKaHEH Yy
odopynoBanus nentpa «Touka OpraHu3MOB.

pocTtay.

2.5 | TxaHu HEPBHOM CHUCTEMBI € 3 1 2 XapaKkTepuCTHKA 3JIEMEHTOB!
HCNOJIb30BAHUEM HEHPOHBI U TTIHANIEHBIE KIIETKH,
o0opynoBanus nuenrpa «Touka UX YHUBEPCAJIBHBIN XapaKTep
pocTay. paboTHI.

11 | YueOHo-McCiIe10BaTeIbCKAS 2 2 YMeTh npeacTaBuTh U
AeATEILHOCTH 3alUTUTh IPOEKTHYIO paboTy.

1V | 3akiaouenune 1 1 Peanusamus

00111e010IOTrMUECKUX

NPUHITUTIOB ¥ SBOJIFOIIHOHHOTO

MOJIX0/1a B M3yYEHUH KIIETOK,

TKaHEH KUBBIX OPTaHU3MOB.
HUTOTIO: 34 21 13

IIpuMepHBIE TeMBbI A1 POEKTHOM AeATEJbHOCTH:

1. Ucnionib30BaHMeE KUBBIX OPraHU3MOB B CEJILCKOM XO3SICTBE, MEUIINHE,
MHUKpPOOHOJIOTHH, OMOTEXHOIOTHH.

2. Benukne Myxu HayKH.

3. 'eHeTMYECKUIT KOHCTPYKTOP

4. V3y4yeHue KJIETOK U UX pOJIM MHTUOUTOPOB HA IIPUMEPE PACTUTEIBHOM KIETKH.

5. [lytu pacnpoctpaneHus: OakTepHabHbIX HH(GEKIUN U yTH NPeJOTBpaICHHS
3a00J1eBaHUH.

6. ['upynorepanusi.

7. OcoOeHHOCTH CTPOEHUS OJTHOKJIETOUHBIX OPraHU3MOB, PACTEHUH, JKUBOTHBIX, IPHOOB,
OakTepuii, BUPYCOB.

8. Mcropust u3yueHust BUPYCOB.

9. Bupycsl Bceria He JatOT CHOKOMHO JKUTb.

10 . )Ku3Hb U AeSTeNbHOCTD YUEHBIX, ()aMUINHU KOTOPBIX BCTPETUIINCH B y4EOHOM Kypce

«Knetxku n TkaHN»




V. Kaneﬂnapﬂo - TEMAaTHYECKOC IIJIAHUPOBAHUE

Cpo
KH
(y4 JdemMoHcTpauus ®op XapakrepucTuka
eOH Tema ypoka (HArIAAHOCTD, Ma OCHOBHBIX BH/I0B
asn TeXHUYeCcKHe CPe/ICTBa | 3aHd AeATe1bHOCTH
Hel 00y4eHus) THHA o0yuarommxcst
eqst
)
I . BuoJiorusi Ki1eTkn
(21 g)
MUuKpOCKOMBI, TOTOBBIE OOBSCHATH pOJIb U
MUKpOTMpenapaThbl 3a/1a4yu COBPEMEHHOMN
(3pUTPOLUTHI JATYILKH), LUTOJIOTUH, TIOJ0XKEHUS
yamku [lerpu, nunerku, KJIETOYHOU TEOPHH.
1. | BBenenue B Guonornio Jlex-

CTaKaHYMKH C BOJOH, Bcnomunaror

etk (1 1) NpEIMETHBIE U U1 yerpoiicTBo Mukpockomna
MIOKPOBHBIE CTEKIIA, U METOJTUKY
MUHIETHI, HOKHUIIBL, IIPUTOTOBJICHUS
buapTpOBaNIbHAS OyMara, BPEMEHHBIX
MPETapoBalIbHbBIE UTJIbI MUKpOIIpEnapaToB.
12 OO0mmii JIaH CTPOeHUus
KJIeToK (4 4.)
Brigensaior
[IpokapuoTsl. LlapcTBO Tabmust, LIOP, ceMu CYILLIECTBEHHBIE
2. | GakTepuH. MYJIbTUMEIUHHBIN Hap MPU3HAKU CTPOCHUS U
KOMILJIEKC KUZHENEATEIbHOCTH
IIPOKAPHUOT.
IIpa
KTHU-
KyM
c
MUuUKpOCKOTIbI, YaIIK1 HCIIo

N3y4daroT 0cOOCHHOCTH
Oco6Gentoctu Ilerpu, maneTxy, ab30 ya
CTaKaHYUKH C BOJIOH, CTPOCHHA U IIPOLECCCOB

OaKTepuaTbHBIX KIETOK BaH
3. | IIP Ne 1: Usyuenue npeIMeTHbIC U HeM KU3ZHENEATEIIbHOCTH
MOJIOUHOKHCIIBIX MOKPOBHBIE CTEKIIA, 06op MIPOKAPUOTHUECKUX
GaKTepHuii. MUHIETHI, V0B KJIETOK Ha MpuUMepe
(unbTpoBanbHas Oymara, | . MOJIOYHOKHCIIBIX
paccoJ KBaIleHHBIX q OakTepuil.
oBolel, «budumox» LeHT
pa
«To
yKa

poct




ar.

DykapuoThl. OcOOCHHOCTH

Ta6muiel, I{OP,

N3yyaror crpoenue

4, | KJIETOK PacTeHUH, MYJIbTUMEIUMHBINA CEMI |y netok LAPCTB KUBOH
KUBOTHBIX, TPUOOB. KOMILIIEKC “Hap IIPUPOJIBI.
IIpa
KTH-
KyM
MUKpPOCKOIIBI, YaIIKK c
[Tetpu, nunerkwu, HCIIO
OO0t TIa" CTpoeHUS CTaKaHYHMKH C BOJIOM, Jb30 Hsyqaror c1p OerI ©
KJIETOK >KMBBIX MpEeMETHBIC U BaH IJICTOK paCTCHUH,
OpraHu3MoOB. IIOKPOBHBIE CTEKIIA, HEM KUBOTHBIX, PHOOB.

5. | Ilpaktuueckas pabota Ne2 | punbrpoBansHas Oymara, | 000p Brunessiior npusHaky nx
N3yuenue kneTox IpenapoBalibHbIE UIJIbI, | Y0B CTPOCHHA 1
9yKapuoT. JUCThSI aMapulInCa, aHu KUSHEACATEIBHOCTH.

npenapar KJICTOK NESUCHHU A1 CpaBHUBAIOT KJICTKH.
aKCOJIOTJISA, KyJIbTypa HEeHT
JIPOKIKEN pa
«To
yKa
poct
a».
13 OcCHOBHbIE KOMIIOHEHTbI
"' | 1 opraHoubl KJIeToK (34)
IIpa
KTH-
Taomuia KyM
«ITnazmarmyeckast c Msyqator crpoerue
memOpana», [{OP HCIOo TasMaTHaeCkon
CospemenHas MOACIIb MMKPOCKOIIBI, YaIIKU Jb30 MeMOpaHsl, eé
CTPOCHHA KIICTOUYHOU 1 eTpH, IHIIETKY, BaH IIPOHUIIAEMOCTE.
MeMOpanbl. OyHKIKH CTAKAHUMKH ¢ BOJIOI, pem | BBIABIAIOT B3aMMOCBSA3U

6. MeMOpaHBbI. XITOPHIOM HATPHS, o6op MEXIy CTPOCHUEM
[IpakTrueckas padota Ne3: HpeIMeTHBIE 1 V0B MeMOpaHbI U eé
Hsyserme masmonysa i IIOKPOBHBIE CTEKIIA, aun | QYHKIMAMM HA IpUMepe
ACILIa3MOIIH34 B bunsTpoBanbHas Oymara, | s [Ia3MOJI3a 1
PACTUTECIIBHBIX KIICTKaX. HOYKHULIBL, HEHT JerjiasMoJimsa.

npenapoBaJibHbIC UTJIBI, | pa
KOJKHLIA YEIIYyH JyKa. «To
YyKa
pocT
a».
MynbTUME IMIHBIA IIpa
KOMIIIEKCIIPE3EHTALINSA, KTH-
npenaparsl «I'TMKoreH 1 | KyMm | ['OTOBST MUKpompemnapar
KUP B KIIETKAX IEYCHN, c YelIyu KOXKHUIIbI JIyKa,
[{uTomnnasma u OpraHouAbl. | HEOKpAIIEHHbBII HCII0 | pacCMaTpUBAIOT FTOTOBbBIE
7 [IpakTudeckas pabota Ne4: | MHKpOIIpenapaT KOxKu Jb30 | npenapatsl. Habmrozpator,
" | U3ydeHune cTtpoeHus roJIOBacTHKa, BaH | OINHKCHIBAIOT, CPABHUBAIOT
syKaproTUueckoi kinetku. | «llmactunyaTeii HeM kieTku. Ha ocHOBe
KOMIIJIEKC B HEPBHBIX obop CpaBHEHHUS JIENA0T
KJIETKAX», y10B BBIBO/IBI.
MuKpodoTorpadun aHu
JyKapuOTHYECKHUX b
KJIETOK LHEeHT




pa

«To
yKa
pocrt
a».
Ha ocHoBe cTpoeHus
MutoxoHipuu. Tabnuna u anruImKanms, OPraHOUJ0B BBIIEISIOT
Xnopormactel. Pubocomsl. | «buocunTes Oeakay, Tect | IPU3HAKH MPOLIECCOB
8 Tumel o0OMeHa BELIECTB B cxeMa «POTOCHHTE3Y, KOHT | 0OMeHa BeIeCTB,
KJICTKE. «OHEePreTnYecKui poib | HPECBPALICHU SHCPIHH,
oOMen» MMUTAHUS, IbIXaHUS
KJICTOK.
SAnepHblii anmapar u
1.4. | penpoayKuMs KJIETOK
(CA))
Crpykrypa u QyHKIUH Tabmuup! - ponun, Jlex Bousaior ocobennoctn
9 CTPOCHUS ¥ 3HAYCHUS
spa. XpOMOCOMBI. IIPE3EHTAaLNs, s
SIpa U XpOMOCOM.
CoBpemeHnHoe XapaKTelgmymT
MpE/CTABITCHNE O Ta6muibl, npveseHvTauHﬂ, Jlex | TEHETHYECKHUI MaTepHua
10 CTPYKTYpE TeHa IPOKAPHOT MYJTbTUMEIUIHHBIN U MIPOKAPUOTHUECKHUX U
W 3YKApHOT. KOMIIJIEKC AYKapUOTUYECKUX
OPraHu3MOB.
JKuzneHHbI# UK KIETOK. | TaOmuipl, mpe3eHTanus, 1 0 .
11 | Pemmkamus JJHK B MYJIbTUMEIUITHBIN K TTHCRIBAIOT XKUSHCHHBIN
AYKAPUOTHYECKUX KJIETKaX. | KOMIUIEKC s THICT KICTRH
IIpa
KTH-
Kym
c
HCII0
Penyateiii nyK, JIb30 Bripenior dassl
MuTto3. Tunsl MmuTo3a. MHKPOCKOII, PEIMETHBIC | BaH fiporiecca ACHCHIA
[IpakTueckas pabota Ne5: | crekia, mpenapoBajibHbIe | HeM KJICTOK Ha MpHMepe
12 | Muro3 B KIIeTKax WTJIBI, CKAJIbIEIH, odop Murosa B KIeTkax
KOpeIIIKa JyKa. buabTpoBaJIbHAS Oymara, | yA0B KOpHCH JTyka,
KpacHUTeNb alleTOKapMUH, | aHU OMHCBIBAIOT (asbl
CITHPTOBKH a MHTO3a, JeJIal0T BHIBOIbI.
IEHT
pa
«To
yKa
poct
a».
OBaeBalOT yMEHUEM
apryMEHTHPOBATh CBOIO
CrapeHue KIETOK U HOP, mynsTuMenuiinbiii | Juc TOYKY 3pE€HUS B XOJ€
13 | rkaueii. Teopus KOMILIEKC KyC JHUCKYCCHUH TI0
CTBOJIOBBIX KJIETOK. cHs 00CyXIEHHUIO TTPOOIIEM
COBPEMEHHOU Onosiorun
Y MEJUIUHBI.
15 Bupycsl kak

HeKJIeToYHas ¢opMma
wku3Hu (4 9)




Tabmuua «Ctpoenue

BUpYyca TabauHOI Beinenars
CrpoeHue BUPYCOB. MO3aUKN, CYILIECTBEHHBIC

14 | PacnpocTtpaHeHue BUPYCOB | «AJleHOBUPYCY, «Bupyc Jlex MPU3HAKU CTPOEHUS
B mpupoje. Bupycsl u rpummnay, A BUpPYCOB. OOBSACHATD
YEeJI0BEK «baxrepuodary, «Bupyc pOJIb BUPYCOB B )KU3HU

UMMYHOIeHUIIATA YesoBeKa.
YEJIOBEKA»
XpaHeHue U nepegaya N3y4aroT ocobeHHOCTH

15 | renmernueckoit Jlnnamuyeckas MOJEIb, Jlek JKU3HEIEATEIbHOCTHU
nH(pOpMAINY BUPYCAMH. Hop st BHUPYCOB, UX
JKW3HEHHBIN UK BUPYCOB pa3sMHOXEHHUE.

IIpuBoauTH
Tabmunel, potorpadpuu ¢ | Jlek JI0Ka3aTeNNbCTBA
16 | Croco6s1 60pbOBI C MOPKEHUSIMU OOBEKTOB | U, HEOOXOAUMOCTH MEp
BUPYCHBIMHU UH(DEKIUSIMUI BUPYCHBIMU TECT IpoGUITaKTHKH
UH(pEKINIMH. 3a00JIeBaHU,
BBI3BIBAEMBIX BUPYCAMHU.
MyneTumenuiias
17 | HoctmwxeHus u npoOiIeMbl cemMu
MPE3CHTAIHS, CXEMBI,
BaKI[MHAIIAH. S — Hap

1.6 | DaemenTHI NATOIOrHH

KJIeTOK (2 9)

IIpa

KTHU-

KyM

c

HCIIO0
PeaKqu;I KJIETOK Ha 1630 AHanM3upyroT U
BO3JICHCTBUE BPEIHBIX pay | CUCHUBAIOT NOCTCACTBHS
(hakTOpOB Cpelibl. [TOP, MyIETHMEIMAHEI | HeM JEHCTBUS aJIKOTOJIs,

18 [IpakTiueckas pabora Neb: KOMILICKC 06op HUKOTHHA U HAPKOTUKOB
[IporHo3upoBanue V0B Ha OpPraHu3M YeJIOBeKa.
HOCJIEACTBUN NEUCTBUS AHK Hcnonb3ytot 3HaHus it
BpeAHBIX (DAKTOPOB CpeIbl a BEJICHUS 3JI0POBOTO
Ha OPTaHU3M YeJIOBeKa. LeHT o0pa3za KHU3HHU.

pa
«To
yKa
pocTt
a».

19 Haxonat B HayuHO-
Knerounsie u MOMYJISIPHOM JIUTEpaType
MOJIEKYJIIPHBIE ®dororpadum, MOBPEXKIAIOIINE
MEXaHU3Mbl CIIpaBOYHbIE U3/IaHUS, ceMH MEXaHU3MBbI KJIETOK
MOBPEXKIAOLIErO AEUCTBUSA Hap opraHu3Ma, OObSICHSITh

Ha OpraHu3M 4CJIOBCKaA.

CJIOBapH,

POJIb BpEAHBIX (aKTOPOB
U UX MOCIIEACTBHI Ha
JKU3Hb YEJIOBEKA.




1.7.

Ipoucxosknenune u
IBOJIIONHUSI KJIETOK (2 1)

N3yyaror Teopun
IIPOUCXOXKACHUS KIIETOK

[Ipoucxoxaenue u MynbTUME TUITHBIA Jlex OBiafieBalOT yMEHUEM
20 | spomronms KieTok KOMIUIEKCIIPE3EHTALIUS, mus | apryMEHTHPOBATh CBOIO
MPOKapHOT. HOoP TOYKY 3pEHHUS 110
BOIIPOCY
IIPOUCXOXKAECHUS KIETOK.
CpaBHUBAIOT TeOpUU
[Ipoucxoxaenue u MynbTUMe TMITHBINA TecT | MPOUCXOKAEHUS KIETOK.
21 | 3BOJIOIMS KJIETOK KOMIUIEKCIIPE3EHTaLus, KOHT AprymMeHTHpyoT,
JYKapHoT. o°p poib IIPUBOJAT CBOU
JI0Ka3aTeNNbCTBA
II. CpaBuuTenbHas
rucrojorus (10 uv)
BBenenue B rucTos10ruro
2.1
(14)
3HAKOMSTCS C TEOpUEHN
ITonarue o TkaHIX LHOP, mynpTUMequAHbBINA SBOJTIOIIMOHHOH
22 | MHOTOKJIETOYHBIX KOMILIEKC ¢ pa3nuuHbiMu | JIek JUHAMHUKU TKaHEBBIX
OpraHu3MOB TUIIAMH TKaHEH. st CUCTEM,
KJIaCCU(DUIMPYIOT TKAHU
OpraHr3Ma 4eJoBeKa.
JNnuUTeJMATbHbIE TKAHU
2.2.
(24)
OnuTeNny — NorpaHuYHbIE Jatot o0mryto
TkaHu. O0mas XapaKTEPUCTHUKY U
XapaKTEepUCTHKA U MyneTumenuiias Jlex KJIaccu(pUKaLuIo
23 | kmaccudukanms. npe3eHTalusl, TaOIHUIIbI OUs | SMUTEINAJIbHBIM TKaHSAM.
[TokpoBHBIE 311U TENNH Paccmarpusatot 1o
0€CI03BOHOYHBIX TabIuIaM MOKPOBHBIE
YKUBOTHBIX SIUTEINH.
IIpa
KTH-
KyM
c
HCIIO0
Kuieunsle snurenuu. B30 N3yvaror
XKenesucrsle anUTENNN. MUKPOCKOTIBI, TOTOBBIE BaH MHKpoTpenapar
24 Cekpenus — § MHKDOMIPETIapaTHL, pey | OTHTEIMATBHOH TKAHH,
YHUBEPCANILHOE CBOHCTBO | 1o botorpadm, 06op OIMCBHIBAIOT
KIIETOK CHARIBL, TAGIHIIEL VII0B AIUTEINAIBHBIE KIETKU
[IpakTtuyeckas pabora Ne7: AHM Ha TOTOBBIX
OnurenuanbHble TKaHU. . MUKpoIIpenaparax.
LHeHT
pa
«To
YyKa

poct




ar.

2.3.

MplmeyHble TKaHU (2 4)

Paznuuaror Ha Tabaumax

25 | Tunbl MbIlICYHBIX TKaHEH | Mukpodortorpadpum, u ¢poTorpadusax
Y dKUBOTHBIX. Ta0JIULbI, MOJAEIIH. MBIIIECYHbIC TKAHH, JAIOT
UM XapaKTEPUCTUKY.
IIpa
KTH-
KyM
c
UCIIO0
JIb30
Oco0eHHOCTH CTPOEHUS BaH
MBIIIIEYHBIX TKaHEH. Mukpockomnbl, TOTOBbIE nem CpaBHUBAIOT KJIETKU
26 | Ilpaktudeckas paborta Ne8: | MUKponpenaparsl, odop Pa3JIMYHBIX BUIOB
Mpbl1IeyHbIE TKaHU. MHKpodoTorpadum. YA0B MBIIIIEYHOW TKAHHU.
aHu
|
LHEeHT
pa
«To
YyKa
poct
a».
524 Tkanu BHyTpeHHei
" | cpensl
OnopHo-MeXaHUYEeCKUe
TKaHU. Mukpockomnbl, TOTOBBIE
DBOJIIOLHS OTIOPHBIX MUKpOIpenapaTsl — XapakTepusyroT u
TKaHE! y )KUBOTHBIX. Pa3HOBUAHOCTH TKAHEH KJIacCu(UIUPYIOT TKaHU
BHYTPEHHEU CpeJibl, IIpa BHYTPEHHEU Cpeibl. .
21 | Mpaxrnueckas paGota Ne9 mukpodoTtorpaduu, KTu- PaccmarpuBarot
N3yuenue Tkanei CIIUCKU CaiTOB, KyM 0COOEHHOCTH MX
BHYTpEHHEI cpefibl ¢ JIOTIOTHUTEIbHAS CTpOEHUs
HCI0JIb30BAHUEM auTepaTtypa
000py/10BaHMSI LIEHTPA
«Touka pocra».
DNEeKTPOHHBIE W3y4aroT TUIIBI
NmmynuTer. MuKpodoTorpadu, Huc | ummynurera. [IpuBogsr
28 | Tumbsl UMMYyHHTETA. CIIMCKH CalTOB, KYC JI0Ka3aTeNnbCTBa 10
CIINJ — gyyma XX Bexa. JOTIOJIHUTEIIbHAS cus HEOOXO0AUMOCTH
JuTeparypa BAKI[MHALIUH.
2.5. | HepBHasi TKaHb (3 )
Paznuyaror Ha
HeliponHnas Teopus. MUKpodoTorpadusx
29 | Crpoenue Heiipona. AkcoH | IIpezentanus , LIOP, Jlek | KJIETKH HEPBHOUW TKaHU,
U JIEHAPUTHI MUKpodoTorpapun st U3Y4aloT CTPYKTYpPY

HEHUpPOHA KaK €IUHULLY
CTPOCHUS HEPBHOU




TKaHH.

HepBHble kiieTku
0€CIT03BOHOYHBIX.

B3aumonerictBue Mexay MHuKpOCKOTIBI, N3yyaror HepBHBIE
HEPBHBIMH KJICTKAMH MUKpOIpenapaTsl, Ipa TKaHU, BBICIISIIOT UX
30 [MpakTrueckas padoTa HaOOPBI AIMEKTPOHHBIX KTH CYIIECTBCHHBIC
Ne10: M3ydenue HepBHON | MukpodoTorpadmii KyM NPU3HAKH.
TKaHU. € MCNIO0JIb30BaHUEM
00opy/noBaHusl LIEHTpPa
«Touka pocray.
HeiipocekperopHbie
KieTku. I'nus. HepBHas
cUCTeMa — IJaBHas PasznuyaroT Ha Tabnunax
MHTETPUPYIOLIas CUCTEMA U GoTorpadusx HepBHbIE
OpraHu3Ma >KUBOTHBIX H TKaHH, TAI0T UM
yenoBeka. [IpakTuueckas MuxpockonsL, [Tpa XapaKTEePUCTHKY,
31 | paGora Nell: M3ydyenwue MHKpONpCHapaTel, KTH CPaBHHUBAIOT.
JJIEKTPOHHBIX Habopsl HICKTPOHHBIX KyM YcraHaBnuBaOT
MuKpodoTorpadpuit MHKpO(QOTOrpauii B3aMMOCBSI3b UX
HEPBHOM TKaHU. € CTPOEHUS C
HCI0JIb30BAHMEM BBITIOJTHIEMBIMU
000py10BaHMsA LIEHTPA GyHKIUAMM.
«Touka pocray.
I1l. YuebHo-
HCCIe10BATeIbCKAS
AeATETbHOCTD (2 U)
LHOP, MmynbTUMe TUITHBIN AHAIM3HPYIOT 1
Perienne akryanbHbIX KoH | OLEHMBAIOT CMBICIOBBIE
KOMILJIEKC
32 | 3amau Ouojoruyu u C dbepe YCTaHOBKH 110
IHCOK TEM
MEAULUHBL. 3aIuTa HCCIIeI0BATENBCKIX HIUsl | OTHOUICHHUIO K CBOEMY
IPOCKTOB T T ——— 3A0POBBIO U 3TO0POBbBIO
pa p OKpPY’KalOIIHX.
BeiBUraroT runotess! u
HOP, mynetumenuitnbiii | KoH | apryMeHTHPYIOT
33 | 3ammTa NpoeKTOB. KOMILJIEKC depe | pe3yabTaThl CBOEH
HIUS | UCCIEe0BaTEIbCKON
NeSITEIbHOCTH.
IV. 3aknouenue (1 4)
IIpuBonsaT
JI0Ka3aTenbCcTBa
3HaYEHUE IBOJTIOLIMOHHOTO HE00X0IMMOCTH
MOJIX0a IPU U3YUECHUHU Tabmuupr, LHOP, Kpyr | nomyuenneix snanmit s
34 | knerok u TkaHei KUBbIX MYJTbTUMETUHHbBIH MBI | peneHns aKTyaTbHBIX
KOMILJIEKC CTOJI

OpraHnu3MoOB.

3aga4 COBpCMCHHOﬁ
HAayKH, U1 BEACHUS
310pOBOTO 06pa3a
JKH3HMU.




V. YYEBHO - METOAUMYECKOE OBECIIEYEHHUE

Pexomenayemast iureparypa Juisl yYUTEIA U U1 yYAIUXCS:

1. Ans6epte b. u np. MonexymnsapHas 6uonorust kietku. M.: Mup. 1994,
2. BBenenne B MoJsiekyssipHyro onosoruto. M.: Mup, 1988.

3. I'pun H., Crayr VY., Teiinop . buonorus. T. 1—3. M.: Mup, 1993.
4. JTe o K. [TyremectBue B Mup kuBOU KieTk. M.: Mup, 1987.

20005. 3aBap3uH A. A. CpaBaurensHas rucrosnorus. CII0.: M3a-so Cankr-IlerepOypr, yH-
Ta, .

6. O6mas 6uonorus. / [ox pea. A. O. PyBunckoro, M.: TIpocsernienue, 1999.
7. PonanXX-K. u ap. Atiac o 6uonoruu kietku. M.: Mup, 1974.

8. Ooyxor /I.K., KupmienkoBa B.H.Knetkn n Tkanu: ygeOHOe mocoome. — M.: [poda,

2007
9. Kupunernkona B.H., O6yxoB JI.K. Kiterkn u Tkanu. 10-11 x1.: mpakTukym. — M.:
Hpoda, 2008

HNuTepHeT-calThl



http:// cellbio utmb.edu — caiim ynusepcumema FOma (CILLIA) no knemournou 6uonozuu,
2UCTONO2UU, AHAMOMUU U PUUONOUU

http:// www.biology.com /campbell — caiim yue6nuxa no 6uonrocuu

http://www.uni-mainz.de/FB/Madizin/Anatomie/Workshop — caum  ynusepcumema
Maiiny (I'epmanust) no MUKpOCKONUYECKOU aHAMOMUL, YUMOTIOSUU U 2UCOL02UU

http://www.nature.ru — caum MI'Y (Poccus) no écem pazoenam duonocuu, MeOuyuHsl u
opyeum Haykam (cmamwvu, pegpepamoi, 0030pbi)

http://www.isscp.rssi.nl — caiim Copocoeckozo obpazosamenvrozo sxcyprana (6ce
cmamwvu 8 c60000HOM docmyne)

VI. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHUE KYPCA

Peanu3zanus nenei, SBISIOUMXCS TJIABHBIM YCJIOBUEM (P (GEKTUBHON yueOHOM
JeSATeTbHOCTH 00yJaroImuXcsi, HEeBO3MOXKHA 0€3 MCTI0Jh30BAHUS OCHOBHBIX 00pa30BaTEIbHBIX
pecypcoB: y4eOHO-METOAMYECKIX MAaTEPHUAIOB, HATIISATHBIX JEMOHCTPAIIMOHHBIX TOCOOUH 1
TaOIHIL, DJIEKTPOHHBIX yueOHUKOB. [Ipr oTO0pe cpencTB o0ydeHus coOOMIOACHBI CASAYIONINE
YCITIOBHSI: YUTeHa crienn(rka Kypca ¥ COOTBETCTBEHHO BKITIOUEHBI JIOCTIKEHUS HOBEHIITIX
WH(POPMAIIMOHHBIX TEXHOJIOTHIA (MyJIbTUMEINA, MHTEPAKTUBHAS JIOCKA, ayAHOBU3YyaIbHBIE
CpelcTBa);

Texauueckue cpercTBa 00yUeHHS:
® KOMIBIOTEP MYJIbTUMEIUIHBIN C TAKETOM MPUKIATHBIX TPOTPaMM (TEKCTOBBIX,
TaOMUYHBIX, TPAPUUECKUX U MPE3ECHTAIIMOHHBIX), C BO3MOKHOCTBIO MOIKIIOYEHUS K
MHTEPHET: UMEET ay/I0- ¥ BUJIEO BXObI M BHIXO/Ibl U YHUBEPCAIBHBIE TOPTHI, IPUBOIAMU
JUIS YTEHHSI U 3aIMCH KOMIAKT-AMCKOB: OCHAIIIEH aKyCTUYECKUMU KOJIOHKaMHU.
e UnrepaktuBHas gocka «HITACI»

NH®OPMALIMOHHO - TEXHUYECKOE OBECITEYEHHUE
JUi1st IpaKTUYECKUX U JIEMOHCTPAITMOHHBIX 3aHATHUH :
B CBETOBBIE MUKPOCKOIIBI (15 IIT. Ha KaXayro mapry);
®m Ha0Op 3JICKTPOHHO-MUKPOCKOTIMUECKHX oTOrpaduii M cXeM pa3HbIX THIIOB KIETOK H
TKaHeH, X KOMIIOHEHTOB
m TteMmatudeckue CD-mucku;
B MHKpOIpEnaparhl 10 OCHOBHBIM THITaM TKaHEH.


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 calt st yautens «S1 uay Ha ypok OHOJIOTHUM»
http://bio.1september.ru
MeauuuHCcKas SHIMKIONEAU. AHATOMAYECKUN aTiiac http://med.claw.ru
OmnopHo-/BUTaTEIbHAS CHCTEMA YEJIOBEKA: 00pa30BaTeIbHbIN CalT
http://www.skeletos.zharko.ru

VIil. TPEBOBAHUSA K YPOBHIO ITIOAT'OTOBKHU OB YYAIOIINUXCA
IO JAHHOMY KYPCY

VYyamuecs 101KHBI 3HATH:
YCTPOMCTBO CBETOBOIO U 3JIEKTPOHHOTO MUKPOCKOIIA;
IOJIOKEHHUS KIIETOYHOW TEOPHH;
0COOEHHOCTH NMPOKAPUOTHUECKON U 3YKAPUOTHUECKOH KIIETOK;
CXOJICTBO U PA3JINYMsl )KUBOTHON U PACTUTEILHOM KJIETOK;

N OCHOBHbIE KOMIIOHEHTBI M OPTraHOU/IbI KJIETOK: MEMOpaHa U HagMeMOpaHHBIN
KOMILJIEKC, [IUTOTUIa3Ma U OPraHOM/Ibl, MUTOXOHAPUH U XJIOPOILIACThI, pUOOCOMBI;

B OCHOBHBIE dTalbl CUHTE3a O€IKa B 9YKapHOTUUYECKOH KIIETKE — TPAHCKPHUIILHS
(cuntes u cozpeBanne PHK) u tpancnsanus (cuHte3 OSIKOBOM 1ETH ),

B O0COOEHHOCTH SIIEPHOTO armnapara U penpoayKIuu KIEeTOK;

B CTPOEHHE BUPYCOB U MX TUIIbI, )KU3HEHHBIN IIUKJI BUPYCOB, COBPEMEHHOE COCTOSIHUE
po0sieMbl 60pbOBI ¢ BUPYCHBIMH UH(DEKIHUSIMU;

B pEeaKIMIO KJIETOK Ha BO3AEWCTBUE BPEIHBIX (AaKTOPOB CPEIbL;

B ompeeNeHne 1 KiacCu(UKaInio TKaHeH, TPOUCXOKICHUE TKAHEH B DBOJIOIIHHI
MHOTOKJIETOYHBIX;

B CTPOECHHME OCHOBHBIX THIOB KJIETOK M TKAHEH MHOTOKJIETOUHBIX KUBOTHBIX;

B UMETh NPEACTaBICHUE O MOJIEKYIIPHO-ONOIOTUYECKIX OCHOBAX psJia BAXKHEUIITNX
MIPOLIECCOB B KJIETKAX M TKAHAX HAIIEr0 OpraHu3Ma.

Yuamuecs: 10JKHbI YMETh:

m paboTaTh CO CBETOBBIM MUKPOCKOIIOM M MUKPOCKOMMYECKUMHU IIperapaTamy;

B YMETh «YUTATh» AIEKTPOHHO-MUKpPOCKOHUYECKUe poTorpaduu U CXeMbl KIIETOK U €€
OpraHouIOB;

B U3rOTOBJISITH MIPOCTEHIINE MpenapaThl A1 MUKPOCKOTTMYECKOT0 UCCIIeA0BaHMUS;

B OMNpeAeNsTh TUIl TKaHU IO MpenapaTy wiu ¢potorpaduu;

B JWUTIOCTPUPOBATH OTBET MPOCTEUIIMMH CXeMaMH U PUCYHKaMU KJIETOYHBIX CTPYKTYD;

B paboTaTh C COBPEMEHHON OMOIOTMUECKOM TuTepatypoil (kuuramu) u MlarepHeTom;

B COCTaBIISITh KpaTKKe pedepaTsl U JOKIAIbI 10 HHTEPECYIOUIUM TeMaM, YMETh
MIPEJICTaBIIATh MX Ha IIKOJIbHBIX KOH(DEPEHITHIX;

B HCIIOJIB30BAaTh 3HAHUA O KICTKC M TKAHAX AJI1 BEACHUA 3()0p06020 o6pa3a HCU3HU.


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