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HHOACHUTEJIBHASA 3AIINCKA.

[Ipennaraembiii Kypc OXBaThIBA€T OCHOBHBIC pa3feiibl OOIIe OHOJIOTHH, aHATOMUM,
T'HCTOJIOTHH U HalpaBieH Ha (OPMHUPOBAHUE Y YUAIIUXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHUSI.
W3BecTHO, YTO B COOTBETCTBUH C 0J00peHHO#l IlpaButensctBoM Poccuiickoit ®enepanuu
Konnenuueit MoaepHHM3aluu poCCUHCKOro 00pa3oBaHUs MpEaycMaTpUBACTCs MpennpoduibHas
noArotoBka oOyvaromuxcs. [IpemmaraeMblii  3JMEKTUBHBIM Kype CHOCOOCTBYET IOATOTOBKE
yuamuxcs K JanpHeimemy Boioopy mpodmisi. Kype Gasupyercs Ha 00s3aTENbHBIX Y4EOHBIX
IpeaMeTax, Ipexk/1e BCEro Ha aHaTOMUM JKMBBIX OPraHU3MOB.

B nmanHOM Kypce paccMaTpHBarOTCS OCHOBOIIOJIAraromiue TeMbl. be3 3HaHui ocobeHHOCTei
CTPOCHUA U q)YHKHHOHI/IpOBaHI/ISI KJICTOK pPa3HbBIX OPraHu3sMoOB, 663 YETKOI'O U SICHOT'O ITOHMMaHUuA
OCOOCHHOCTEH CTpOCHUS M (PYHKIIMOHHPOBAHHUS TKAHEH OpraHM3Ma HEBO3MOXKHO MOJHOIICHHOE
IIOHUMaHUEC HU OI[HOI\/'I 13 OMOJIOTHYECKUX HayK. OCO6YIO BAa)XKHOCTBh JAaHHBIC CBCACHUS UMCIOT IJIs1
MOHUMAaHUs O0cOOEHHOCTEH (YHKIIMOHUPOBAHUSI PACTUTENIBHOTO, >KUBOTHOIO OPraHU3MOB,
0CcoOeHHOCTeH (PYHKIIMOHUPOBAHUSI OpraHU3Ma YEJIOBEKa, MPU W3YYCHHH OOMEHHBIX MPOIIECCOB B
KJIETKE ¥ MHOTOTO JIpyroro. OcoOyro CIOKHOCTh JJIs YYallUXCs IMPU MOJTOTOBKE K aTTECTAIUU
MIPE/ICTAaBISET CaMOCTOSITEIbHOE U3YYEHHE Pa3HOOOpa3usl KIETOK PAa3lIMYHbIX OPraHU3MOB. DTO
CBA3aHO C TCM, YTO Ha H3YUYCHUC TEMBI «Knerkay OTBOAUTCA HEAOCTATOYHOC KOJIHUYCCTBO
4acoB, a TKAHW Pa3HbIX LAPCTB )KUBOW NMPUPOJbI U3Yy4ArOTCSA B pa3HbIE FOJIbl U B Pa3HBIX Kypcax,
YTO 3aTpyIHSET BOCIpUATHE OOIIeld KapTuHbl Mupa. Bce 370 MPUBOAMT K MHMOBEPXHOCTHOMY
M3YYCHHIO MHOTHX Ba)KHBIX BOIPOCOB TOW YaCTHU Kypca OHMOJIOTHH, KOTOpas MOCBAIIEHA KIIETKE.
OIIEKTUBHBIN KypcC «KneTkm M TKaHW» HE TOJBKO pacmupsa€eT U CUCTEMATHU3HUPYET 3HAHUSA
yYaIuxcsi, HO ¥ pacCMaTPpUBAET OCHOBHBIE OOIIEOMOIOTHUUECKUE TMOHITUS W 3aKOHOMEPHOCTH
Ha IIPUMEPE CTPOECHMS M Pa3BUTHS KJIETOK M TKaHEW pas3IMYHBIX OPTaHU3MOB € HCIO0JIb30BAHHEM
o0opynoBanus neHTpa «Touka pocray.

[Ipemyaraembrii Kypc mpeaHa3HadyeH sl 00yJaronuxcs /-8 KiraccoB, paccuuTaH Ha 34 4. u
MMOCTPOCH Ha OCHOBaHMM [IpuMepHOi mporpaMMbl OCHOBHOTO 001Iero 00pa30BaHus MO OUOJIOTHH
u niporpammsl J[.K. O6yxoBa u B.H. Kupuienkoa «KieTku u TkKaHm».

ens kypca: GpopMupoBaHWE HAYYHOTO MHUPOBO33PEHUSI B U3YUCHUH OCHOBHBIX CTPYKTYP
U TIPOIIECCOB KUBOW TPHUPOIBI, (POPMHPOBAHUE COBPEMEHHBIX B3IJISJIOB B M3YyYECHUU CTPOCHUS
KJIETOK W TKaHEH )KMBOTHBIX U YEJIOBEKA;

3agaum Kypca:

1. Pacmmputh 1 yriyOUTh 3HAHUS YYAIIUXCS O Pa3HOOOPa3UU KIETOK, 0COOEHHOCTSIX
WX CTpOCHUS, (PU3HUO0IOTHH.

2. Jlath mpeACTaBICHUE O B3aUMOJCUCTBHH MEXKIY KJICTOYHBIMU CTPYKTypaMU U
OpraHu3aIui TKAHEBOT'O YPOBHSI.

3. PaCKpLITL CTpOCHHUEC OCHOBHBLIX THIIOB TKaHEH >KUBOTHBIX H MIPOUCXOXKIACHHUEC
TKaHEN B DBOJIOLMH MHOTOKJIETOUHBIX.

OcHOBHas KOHIEMIMS Kypca 3aKI04aeTCs B CICIYIOIIEM:

Komnnexcnolti nooxo0 npu uzyueHuu IHCUBLIX OPSAHUBMOB HA PA3HLIX VPOBHAX UX
opeanuzayuy (0T MOJICKYJISPHO-KJIETOYHOTO JO0 CHCTEMHO-opraHHoro). Kypc packpeiBaeT BO-
MPOCHI CTPOCHUS KIIETOK, pacCMaTpuBaeMble B Kypce 300JI0THH, aHATOMUH W (PH3UOJIOTHM KH-
BOTHBIX M YEJIOBEKA, MOKA3bIBAET, YTO BCE TKAHM W OPraHbl )KUBOTHBIX MOCTPOECHHI Ha €IUHOU
KJIETOYHOM OCHOBE, MMeroIel o0mue GyHaaMeHTaIbHbIC MPU3HAKA U 0COOEHHOCTH.

CpasHumenvbHo-380110YUOHHAA HanpaeéieHHocmb Kypca. 1lpn paccMOTpeHHH BOIPOCOB
CTPOCHHMS KIJIETKH, TKAHEH U OpPraHOB MHOTOKIIETOYHBIX JKMBOTHBIX OCHOBHOE BHUMAaHUE YJe-
nsiercs GOPMUPOBAHUIO Y yYaIIUXCS IBOJIIOLMOHHOTO MBIIIIJICHHS IPH U3YYE€HUH JKUBOM TPUPO/IBI
BO BCEX €€ INPOSBICHUAX. Ba)XHO MMOKa3aTh, 4TO B IIPOLECCE IBOJIIOLMHU Y OPraHU3MOB Ha OCHOBE
€IMHBIX (YHJAaMEHTAJIbHBIX 3aKOHOB CTPOCHUS M (YHKIIMOHHUPOBAHHS KIETOK CIOXHIUCH pa3-
JIUYHBIE BApUaHTBl OPraHMU3alMM TKAHEBBIX U OPraHHBIX CHUCTEM, 4TO CXOJHBIE B
(GYHKIMOHATLHOM OTHOIIEHUH TKAHU y (PUIOTEHETUYECKU Pa3IMYHBIX TPYMI KHUBOTHBIX UMEIOT
CXOJHOE CTPOEHHUE.



Hcnonvzosanue camvix coBPeMEHHbIX MOLEKYISPHO-OUOIOCULECKUX OAHHBIX O CMPOEHUU
U YYHKYUOHUPOBAHUY KTIEMOUHBIX U MKAHEBbIX CUCIEM HCUBOMHBIX. ITO TIOJOKEHHUE MOpa3yMe-
BaeT XOPOIIIee BJIAJICHUE YUCHUKAMH OCHOBAMH 001IIei OMOJIOTHH, TCHETUKU, TEOPUH 3BOJIIOIIUN |
1p. OMOJIOTUYECKHUX HAYK.

HUcmopuko-nampuomuueckuti akyenm npu uzyyenuu kypca. [lpu n3ydeHUu 37I€KTUBHOTO
Kypca TOMYEPKUBACTCS HE TOJIBKO HMHTEPHAIMOHAIBLHBIM XapakTep HayKd (0COOCHHO Ha
COBPEMEHHOM JTalleé €€ pPa3BUTHA), HO W MPONAraHJdpPYIOTCS  JOCTHKCHHUS OTEYECTBEHHBIX
YYE€HBIX, MHOTHE W3 KOTOPBIX BHECIW HWCKIIOUUTEIbHBIA BKJIaJ B pa3BUTHEC OWOJOTUU U
OTCTaMBaJIM CBOM HJECU B TPYIHBIM mepuoj oredecTBeHHOW Ouosormn B 30—50-e¢ rr. XX B.
MHorue u3 HUX MOTIATHIINCH )KU3HBIO 32 CBOU B3TJISIBI.

OKonoeuveckas HanpagieHHOCmb Kypca. ITO ToJokeHue (opMupyer TBepuoe
YOKICHHUE Y YJalIuXcs, 4TO HeOIaronpusTHele (akTophl (Kak BHEIIHEH, TaK U BHYTPEHHEH MpH-
poAbl), BKJIIOYAsh BPEAHBIC MPHUBBIUKK (HAPKOTHUKH, ajlKOTO0Jib, TabaK) CTPECChl, HApPYIIEHHBIN
TICUXO0’MOIIMOHATBHBIN ()OH, CEPbE3HO CKA3BIBAIOTCS HA COCTOSTHUM OpraHU3Ma, 3aTparuBasi CaMble
TIYOMHHBIE MOJICKYJISIPHO-TEHETHYECKUE OCHOBBI JCITEIHHOCTH KJIETOK, H YTO C MOJA0OOHOTO poja
HapyIIEHUSIMU OOPOTHCS YPE3BBIUANHO TPYAHO U TOPOH HEBO3ZMOXKHO.

Teopemuueckue (nekyuu) u npakmudeckue 3aHAmus. ITa 4acThb Kypca IMpPearoyaraeT
IIUPOKOE HCIIOJIB30BAHUE WJUTIOCTPATHBHOTO MaTepuayia (CXeMbl, AJIEKTpOHHBIE (oTOTpadum)
HETIOCPEACTBEHHO Ha 3aHATHSIX (0COOCHHO MPU M3YyYEHUU CTPYKTYPHI KJIETKH), a TAK)KE H3YyUEHHUE
MHKPOCKOTIMYECKUX TpernapaToB TKaHeWd W opraHoB (B pazaenax «Tkanm», «Opranbi»). B xome
W3YyYECHHUS] MCIOJBb3YIOTCS TOTOBBIE MHUKPONPENApaThl KIETOK, TKAaHEW. OPraHoOB; CaWTHI 10
ouosoTun KJIECTKH, aHaTOMHUHU U d)I/ISI/IOJ'IOFI/II/I, HUMCHOIIHECA B HACTOANICC BPEMS B I/IHTepHeTe
(mepedeHb OCHOBHBIX OTKPBITHIX CAMTOB IO pa3jesiaM Kypca MPHJIaraeTcs).

Me:xnpeaMeTHble CBSI3H
Xumus. CTpOCHHE BEIIECTBA. YTJICBOJBI, )KUPHI, OCIKH, HYKICHHOBBIC KUCIOTHI.
Qusuka. CBOUCTBA )KUAKOCTEN, TEIUIOBBIC ABJICHUS. 3AKOHBI TEPMOIUHAMUKH.

®opMbl 00yUeHHsI, TPOBEPKA M OLIEHKA KauecTBA 3HAHUM
Tekymue 3HaHHS TIPOBEPSIOTCS C IOMOINBIO TECTOB TMOCTE KaXIOTOo paslena Kypca H
TPaIUIIMOHHBIX OTIPOCOB B TEYCHUE M3YICHUS TEMBI.

OCHOBHO# aKIIGHT NPU HM3YYEHUH BOMPOCOB Kypca HAlpaBJICH Ha aKTUBHYIO paboTy
YYEHHKOB B (hopMe TUCKYCCHM, CEMUHapa, MPOCKTHOW ACATEIBHOCTH, JUAIOTa yyumenb —
VueHUK, aKTHBHOTO 0OCYXJIeHHsI MaTepuaiia B popme yuenux(u) — yueHuk(u), yueHuKk — yuumerb.

[Ipu n3yueHnn OTIEIBHBIX TEM yJallHecs COCTABISIFOT 0000IIArOIINE CXEMBbI, TaOJIHIIbI,
KJactepbl. IToroM BhIMOHEHMS TAOOPATOPHBIX PAOOT SIBJISIFOTCS OTYETHI C BBIBOJIAMU U
pucyHkamu. ITOroM u3ydeHus: Kypca — BHITIOJIHEHHE BBIOJIHEHUE 00yJaroIUMUCs Y9eOHO-
HCCIIEIOBATEIILCKOTO MTPOCKTA.

YuuteiBas pa3BuTHE HMHPOPMAIMOHHBIX TEXHOJOTUH JaHHBIM Kypc JOTMOJIHSETCS
MYJIbTHMEUHHBIMA WILTFOCTPAIIMSIMUA U HEKOTOPBIMHU CITPABOYHBIMHU MaTepUallaMH 10 OCHOBHBIM
pazzenaM. OTO MO3BOJIIET PACUIMPUTh HAIVISIIHOCTH (IOMHUMO Pa3faTOYHOrO MaTepuana) Ipu
W3YyYEHHH CTPOCHHS KIJICTOK, TKAaHEeH U OPraHOB JKUBOTHBIX.

Cpok peanu3zanuu nporpammsi - 1 roa (34 4. B ron, 1 yac B Hef.)

B kxauecTBe OCHOBHOTO 00pa30BaTeILHOI0 Pe3yJbTAaTa BhICTyMAaeT CHOpMHUpPOBAHHAS
crcTeMa 0a30BBIX IIEHHOCTEM:

*KU3Hb, 37I0POBbE, YEIIOBEK, 3HAHUE, TPY/, TEPICHHE, YCIIEX

*yMeHHEe OTIEpUPOBATH 3HAHUSMU B OOJIACTH IIUTOJIOTUH U THUCTOJIOTUU

*IMOIMOHAIBHOE OTHOIIIEHUE K DBOJIOIUY KMBOW MPUPOJIBI, KaK K 3HAUMMOMY COOBITHIO
B MHUPE€ OPraHUYECKOW MPUPOIBL.



COIAEPXKXAHUE YYEBHOI'O MATEPHUAJIA

Pabouas mporpaMma 3JIeKTHBHOTO Kypca 110 OMOJIOTHH [Uisi 7- 8 KIIacCOB COCTaBIICHA
COTJIACHO COBPEMEHHBIM TPEOOBAHUSIM B 0071aCTH OMOJIOTHYECKOT0 00pa3oBaHUs, 2 UMEHHO:
COOTBETCTBHE 00pa30BaTEIbHBIM CTaHIAPTaM, IPEEMCTBEHHOCTh O0YUCHHSI, TPHOPUTET
pa3BHUBaOLICH (QYHKIIMK COJCPKAHUS Kypca ¢ HCMOJIb30BaHHEM 000PYy/10BaHHS IEHTPa
«Touka pocray.

VYueOHbIH MaTepual CTpYKTYPHUPOBAH COTJIACHO JIOTUKE Pa3BUBAIOILIETO O0YUCHHS.

|. Buonoruga knetku — 21 v.

Tema 1. BBegeHune B 6Monornto KneTkm

3agaun COBpPEMEHHOW HUTOJNOTHU. KieTouHas Teopusi — OCHOBHOW 3aKOH CTPOCHHUS
YKUBBIX OPraHU3MOB. 3aciiyra OTE€YECTBEHHBIX OMOJIOTOB B 3aIlllUTE OCHOBHBIX MOJIOKEHHUM Kie-
TOYHOM TEOPUHU.

Tema 2. O6Wwuin nfiaH CTPOEHUS KIETOK XMBbIX OPraHN3MOB

[IpoxapuoTtsl u 3ykapuoThel. CX0ACTBO M paznnuus. JKHBOTHAsE M pacTUTENbHAS KIIETKA.
DykapuoTudeckas KjieTka. Teopuu IpOruCX0oKIEHUS SyKapHOTHYECKOW KIIETKH.

Tema 3. OCHOBHbIE KOMMOHEHTLI U opraHounabl KNneTok

MembpaHa n HagmeMbpaHHbIN KOMMMEKC

CoBpeMeHHasi MOJIelb CTPOCHHUS KJIETOYHONW MEMOpaHbl. YHHUBEPCAIBHBIA XapakTep
ctpoeHuss MmemOpanbl. CoctaB u GpyHKIMH MeMOpaHbl. HamMeMOpaHHBIN KOMILIEKC (KICTOYHBIC
CTEHKH TIPOKApPHOT, PACTUTEIBHBIX KJIETOK M TPHOOB, TIMKOKAIMKC >KHUBOTHBIX KIIETOK), €r0
COCTaB M 3HaYEHHUE B KU3HH KJIICTOK M OpPTaHH3Ma.
LinTonnaama n opraHongbl

[uTOCKENCT KIIETOK, €r0 KOMIIOHEHTHI M ()YHKITUU B Pa3HBIX TUIIAX KJIETOK. MeMOpaHHbIe
OpraHoubl KJIETKU (PHIOTUIa3MaTHYeCKasi CeTh, ammapaT [oybmku, mu3ocombl). X cTtpoenne u
(hyHKITUY B KIIeTKaX.
MuToxoHApUKN 1 XIToponnacTbl

Tumbl oOMeHa BemiecTB B KieTke. McTouHuku sHeprum B KieTke. I'ctcpoTpodbr u
aBTOTpPO(bl. OCHOBHBIE 3aKOHBI OWOPHEPTreTHKH B KIETKaX. 3a4eM HY)KHa DSHEPrusl KIETKE.
MUTOXOHJIpUSI — DHEpPreTUYEeCKas CTAaHIUSA KIETKH. THIbI MHTOXOHAPUH M HX CTPOCHHE.
CoBpemenHas cxema cuHTe3a AT®. Xioporactel U poTOCHHTE3.

Punbocombl. CuHTe3s 6enka

Tunbel u cTpykrypa pubocoM mpo- u dykapuoT. OCHOBHBIC 3Tallbl CHHTE3a Oelika B
IYKapUOTHYECKON KIIeTKe; TpaHckpunius (cuHTe3 u co3peBanue PHK) m Tpancmsums (cuHTte3
OCIIKOBOM 1emu). DJIEMEHThl MOJCKYJISIPHO-OMOJIOTHUYECKMX MEXaHU3MOB PETYIAIMU ITOTO
mporecca.

Tema 4. AgepHbln annapaTt U penpoaykLma KNeTok )

AQpo aykapruoTMYeCcKomn KNneTkn U Hykrneoua npokapuoT

Crpoenne u 3HaueHue sjapa. Ilonarme o XpomatnHe (dy- M TETCPOXPOMATHUH).
IIpencraBnenus o6 ymakoBke reHetndyeckoro marepuana ([{HK) y mpo- u sykapuot. CtpykTypa
XpOMOCOM. SIApbIMIKO, €ro cTpoeHue U GyHKUUU.JKM3HEHHBIH LUK KIETKU. Penpomykius
(pa3zmHOxeHHe) KkineTok. [ToHATHe 0 KU3HEHHOM LIMKIIE KIIETOK, ero nepuoasl. Perumkanus JTHK
— BaXHEWINMN 3Tam XKU3HU KIeToK. Mexanusm u mnpouecc permkanuu JJHK. Mwuto3, ero
Ouosornyeckoe 3HAauYeHUE, OCHOBHBIE (ha3bl, peryiiuus. Pa3HOBHIIHOCTH MHUTO3a B KJIETKax
pa3HbIX opranu3MoB. [lenenue u auddepeHupoBKa KI€TOK, UX COOTHOIICHUSI.

CranoHapHele W KamMOuanbHble (pacTyliue) KIeTo4YHble cucteMbl. [loHsTHE O
CMBOI06bIX KlemKax, UX 3HaueHue B (PyHKIIMOHUPOBAHUM OpraHu3Ma. TeopHs cmeoiosbix Kiemok
— TPOPBIB B COBPEMEHHON OMOJIOrMM U MeIuIHe. Pak — HEKOHTpoJIMpyeMoe JeJIeHHE KIETOK.
[IpoGnema crapeHus KJIETOK U TKaHEH.

Tema 5. Bupychbl kak HekneTo4dHas hopma XuU3Hu



Crtpoenue BUpycoB U X Turibl. JKU3HEHHBINA LUK BUPYCOB (Ha nmpuMepe Bupyca CITNla
win renaruta). COBpeMEHHOE COCTOSIHME NpoOJIeMbl OOpPBOBI ¢ BUPYCHBIMU WH()EKIIHSIMH.
BaknuHanmsi: 1OCTHKEHUS U POOIEMBI.

Tema 6. QnemeHTbl NaToONOrmN KNeTkn

Peakuust xieTok Ha BO3JEHCTBUE BpEeIHBIX (DAKTOPOB cpefbl (aIKOToJb, HAPKOTHKH,
KypeHHe, TOKCHYHBIC BEIIECTBA, TSKEIble METaLlbl U T. 1.). KilerouHsle M MOJIEKYISIpHbBIC
MEXaHHU3MBI OBPEKIAIOIIECTO ICHCTBUS Pa3INIHBIX (DAKTOPOB HA CTPYKTYPY U (DYHKITUIO KIIETOK.

Il. CpaBHUTENbHaa (3BOMKLUMOHHAA) TMCTONOMmMa — y4dyeHue o TkaHgx — 10 u.

Tema 1. lNoHATME O TKaHAX MHOMOKIIETOUYHbIX OopraHM3moB

Onpenenenne Tkanu. Knmaccudukanms tkaneit. IlpouwcxokieHwe TKaHEH B DIBOIOMHH
MHOTOKJIETOUHBIX KHUBOTHBIX M Pa3BUTHE TKAHEH B MPOIIeCCe MHIUBUAYATLHOTO Pa3BUTHS Opra-
HU3Ma (OHTOTEHE3).

Tema 2. dnutenuanbHble TKaHU

HOKpOBHBIe SIIUTENIMU TTO3BOHOYHBIX U OE€CIIO3BOHOYHBIX )KI/IBOTHI)IX.OI[HI/I dZ)YHKHI/II/I —
PA3HBIC PCUHICHMA. Kumreunsie osmurenmu.  Tumsl numeBap€Husa B KHMBOTHOM MHPE —
BHYTPUKIICTOYHOC U IIOJIOCTHOC. Kto kak nepeBapruBacT NUINY, MO3aKKa 3BOJIFOIIMH.

Tema 3. MblweYyHble TKaHu

Tunel MBIIEYHBIX TKAaHEH Y TIO3BOHOYHBIX H  OECIMO3BOHOYHBIX  KHUBOTHBIX
(coMaTHYecKue IMOTEePEeYHOII0IOCaThIe M KOCKHIC, CepJICYHBIC ITOMEePEYHOIIONOCAThIS; TIIaJIKHe).
Oco0eHHOCTH MX KJICTOYHOTO U TKAaHEBOTO CTPOSHHS B Pa3HBIX TPyIIaxX )KUBOTHBIX. CXOJICTBO U
Pa3INYHS;, MapaJUICIIU3M U JUBEPreHITHS.

Tema 4. TkaHn BHyTpeHHen cpeapbl. CoegmHuTenbHasa TKaHb

OnopHO-MeXaHWYECKHE TKaHHW (COCTUHHUTENbHAS TKaHb, XPAIl, KOCTHAs TKaHb). CXeMbI
CTPOCHHUS W JJIEMEHTHI 3BOJIIOIMN OTOPHBIX TKAaHEH y JKMBOTHBIX. KpoBb. DjeMEHTBI KpOBH
MMO3BOHOYHBIX JKMBOTHBIX W 4YeloBeka. MDyHKIMM KpoBH. BocmajneHue ©W HMMYHHTET.
Heo0x01uMOoCTh 3alIMThl BHYTPEHHEH CPe/ibl OT BHEIIHUX areHTOB (aHTUT'CHOB). TKaHHW M KIICTKH,
MPUHUMAIOIINE YJacTHE B 3aAIUTHBIX PEAKIMIX OpraHu3Ma. IMMyHHTET; TOHATHE 00 OCHOBHBIX
TUNIAX MMMyHUTeTa. DakTOphl, BIHUAOMHKE Ha (OYHKIHMOHUPOBAHUE HWMMYHHOH CHCTEMBI:
9KOJIOTHS, BUPYCHBbIC W WMH(MEKIIMOHHBIC 3a00JieBaHUsA, ayTOMMMYyHHBIe 3a0osieBanus. CIIMI —
gyma XX BeKa; cMepTelbHas ONACHOCTh JTOM OOJIe3HU I YejoBeKa W ITyTH OOphOBI C €¢
pacripocTpaHeHUEM.

Tema 5. TkaHW HEPBHOW CUCTEMDI

3HaueHue HepBHOﬁ CHCTEMBI KaK T'JIaBHOH I/IHTerI/I]T)YIOH_Ieﬁ CHUCTCMBbI HAILICI'O OpraHru3Ma.
DneMeHThl HEpPBHOM TKAHHW: HEHUPOHBI W TJHAJIbHBIC KICTKH. YHHBEPCAIbHBIN XapakTep paOOThI
HCPBHBIX KIJICTOK BCCX OPraHU3MOB. Me)KHeﬁpOHHLIe BSaHMOHCﬁCTBHH; cuHancel. I'mus —
BaKHBIN DJIEMEHT He‘pBHofI CHCTEMBI. YdacTHe I'JIUU B O6paSOBaHI/II/I 000JI04EK HCPBHBIX BOJIOKOH,
B OOMEHHBIX nponcccax B HepBHOP'I TKaHU U HeHOCpe,Z[CTBeHHOﬁ pa60Te Heﬁ]T)OHOB 1 CHHAIICOB.

PereHepauI/m B HepBHOﬁ cucteme. CTBOIOBBLIE KIETKU B HepBHOﬁ CUCTCMC B3POCJIBIX
’KUBOTHBIX U YEJIOBEKA — HUCTOYHUK OOHOBIICHHUS HeﬁPOHOB.

. YyebHo-uccnegoBartenbckas AeaTenbHOCTb — 2 Y.

V. 3aknyeHme -1 Y.

3HayeHne 9BOJNMIOUMOHHOIO noaxona rnpu N3y4eHmm KrneTok n TKaHEW XXMBOTHbIX U
yenoseka .O0medbnoI0rnIecKuc 3aKOHOMEPHOCTH, OTKPHITHIC TIPU U3YUYEHUH OCHOBHBIX
CTPYKTYp U MPOIIECCOB B KHUBOU MPHUPOJE, — OCHOBA COBPEMEHHOI MOJIEKYIISIPHOI OHMOJIOTUN U
MeauiuHbl. Hemaroaa u nusiBka, qpo3oduia u Kpbica, CTBOJIOBAs KJIETKa U KYJIbTypa TKaHeH —
BCE€ 3TO MOJIeTIbHBbIE OOBEKTHI JIIsl PEIICHHUS aKTYalbHBIX 33/1a4 COBPEMEHHOW OMOJIOTUH U
MEIUIIMHBI.



I1l. YYEBHO-TEMATHYECKHWI ILTAH

Ne Tema KonunuectBo yacoB | OOpa3oBaTenbHbINA pe3yabTaT
/1 Bce- | Teo- | JIab.
ro pus U Tp.
pao.
I
buoJsiorus kierkn: 21 15 6

1.1 | BeedeHue 8 buosioauto 1 1 3HaHue 3a/1a4 COBPEMCHHOM

Knemku IIUTOJIOTHY M OCHOBHOTO 3aKOHA
CTPOCHUS )KUBBIX OPTaHNU3MOB.

1.2 | Obwud nnaH cmpoeHusi 4 2 2 YMeHHe XapakTepu30BaTh
KIIeMOoK XUBbIX Op2aHU3MO8 ¢ IPOKAPUOTUYECKYIO H
HCNOJIb30BAHHEM 9YKapUOTHYCCKYIO KICTKH,
odopynoBanus nentpa «Touka TEOPUHU UX TTPOUCXOKICHHUS.
pocTay.

1.3 | OcHo8HbIE KOMITOHEHMbI U 3 1 2 XapakTepucTHKa COBPEMEHHOU
OpaaHOUObI KI1emeok c¢ MOJECINU CTPOCHUA KJICTOYHOM
HCNOJIb30BAHUEM MeMOpaHBbI, TUTOCKENeTa,
odopynoBanus nenTpa «Touka OPTaHOMIOB.
pocTay.

1.4 | H0epHnbIti annapam u 5 4 1 CrpoeHue 1 3HaUYEHHE S/pa,
penpodyKuusi KIemox ¢ SZIPBIIIKA, XPOMOCOM;
HCNOJIb30BAHUEM XapaKTePUCTHKA )KHU3HEHHOTO
o0opynoBanus neHTpa «Touka LIMKJIA KIIETKU.
pocTay.

15 Bupychi Kak HeknemouHas 4 4 Tuner BupycoB. CoBpeMeHHOE
bopma Ku3HU COCTOSIHHE TIPOOJIEMBI OOPHOBI €

BUPYCHBIMH HHQEKITUSIMH.

1.6 | SnemeHmsbI namonoauu 2 1 1 Peakmuu KiieTok Ha

Kriemku BO3/ICHICTBUE BPEIHBIX
(haKkTOpOB CPEIbI.

1.7 | lpoucxox0eHue u agonouusi | 2 2 Teopun npoucxoxaeHU

KI1emox. 9YKapHOTUYECKOH 1
POKAPHOTHYECKON KIIETOK

I
CpaBHUTe/ILHASI THCTOJIOTHS: 10 5 5

2.1 | BBegeHue B rucTonoruio. 1 1 Omnpenenenue Tkanu. Teopus
[MoHATne o TKaHAX «OBOJIIOLIMOHHON TUHAMUKHU
MHOTOKIeTOYHbIX OPraHN3MOBc TKaHEBBIX CUCTEM»;
HCTOJIb30BAHUEM KIaccu(uKaIus TKaHeu.
o0opynoBanusi nentpa «Touka
pocTay.

2.2 | QnutenuarnbHble TKaHU ¢ 2 1 1 XapakTepucTUKa MOKPOBHBIX
HCIO0JIb30BAHNEM AMUTENUEB MO3BOHOYHBIX U
odopynoBanus uentpa «Touka 0€CI03BOHOYHBIX KUBOTHBIX.
pocTtay.

2.3 | MbilWweYHble TKaHU ¢ 2 1 1 THIB MBIIIIEYHBIX TKAHCH,
HCI0JIb30BAHNEM 0COOCHHOCTH MX KJIETOYHOTO U
odopynoBanus uentpa «Touka TKaHEBOTO CTPOEHUS Y Pa3HBIX
pocTay. OpraHN3MOB.

2.4 | TkaHn BHYTpeHHen cpeabl. 2 1 1 3HaHHE CXeM CTPOCHUS U

COG,D,I/IH UTENbHbIE TKAHU ¢
HCIOJb30BAHUEM

9JIEMCHTOB 3BOJIIOIIMH
COCOMHUTCIIbHBIX TKaHEH y




odopynoBanus nentpa «Touka
pocTay.

OpraHU3MOB.

2.5 | TKaHN HEPBHOWN CUCTEMbI ¢ 3 1 2 XapakTeprucTuKa JIEMEHTOB:
HCI0JIb30BaHHEM HEWPOHBI M TJIHAIbHbIE KJIETKH,
obopyaoBanusi neHTpa «Touka UX YHHBEPCAIbHBINA XapakTep
pocTay. paboThl.

11 | YueOHO-HCCaeT0BATEIBCKAS 2 2 YMeTh IIPeICTaBUTh 1
ACSTEILHOCTD 3aIUTHTh POEKTHYIO paboTy.

IV | 3akiouenue 1 1 Peanusanus

00111e010IOTrMUECKUX

HPUHIIAIIOB U 3BOJIFOIIHOHHOTO

H0/JIX0/1a B U3y4YCHHH KJIETOK,

TKaHEN )KUBBIX OPraHU3MOB.
HUTOTIO: 34 21 13

IIpuMepHBIe TEMBI VIS POEKTHOM AeATEeJbHOCTH:

1.crionp30BaHnEe KMBBIX OPraHU3MOB B CEJIBCKOM XO3SIMCTBE, MEAUIIMHE,

MUKpPOOHOIOTHH, OMOTEXHOIOTHH.

2. Benukue Myx# HayKH.

3. 'eneTnyecknii KOHCTPYKTOP

4. V3ydeHune KIETOK U UX POJIM MHTUOUTOPOB HA IPUMEPE PACTUTEIIHHOM KIIETKH.

5. [Iytu pacnpocTpaneHust 6aKTEpHATbHBIX MHPEKIIMA W ITYTH TIPEIO0TBPAIICHUS

3a00JI€BaHUI.

6. 'upynorepanusi.

7. OcobeHHOCTH CTPOCHHNA OJHOKJIETOYHBIX OPraHu3MoOB, paCTeHHﬁ, JKUBOTHBIX, I‘pI/I6OB,

OakTepuii, BUPYCOB.

8. UcTtopust u3ydeHus BUPYCOB.

9. Bupychl Bcerga He JalOT CIOKOWHO KUTh.

10 . JKuznp u ACATCIIbHOCTb YUYCHBIX, (1)aMI/IJ'II/II/I KOTOPBIX BCTPECTUIIUCH B y‘IC6HOM Kypce

«Knetxu u TkaHm»




V. KajneHaapHo - TeMaTH4ecKoe IVIAHMPOBAHUE

Cpo
KH
(y4 JdemMoHcTpanus Dop XapakrepucTuka
eOH (HArIAAHOCTD, Ma OCHOBHBIX BH/IOB
Tema ypoka
asi TeXHUYeCKHe CPeCTBA | 3aHH NAeATeJbHOCTH
Hel 00yueHUsI) THA o0yuarommxcst
eqst
)
| . Buosorust Kj1eTKu
(21 v)
MUuKpOCKOBI, TOTOBBIE OOBACHATH POJIb U
MUKpOMpenapaThbl 3aJ]aud COBPEMEHHOM
(3pUTPOLUTHI JATYILKH), LUTOJIOTUH, TIOJIOXKEHUS
yamku [letpu, nunerku, KJIIETOYHOU TEOPHHU.
1 BBenenune B OHOJIOTUIO CTaKaHYMKH C BOJIOH, Jlex- | BcmomunaroT
" | knetku (1 1) MPEAMETHBIC U U | yCTPOMCTBO MHUKPOCKOTIA
MOKPOBHBIE CTEKJIA, U METOJUKY
NUHIETHI, HOKHUIIBI, MIPUTOTOBIICHUS
bunsTpoBasIbHAS Oymara, BPEMEHHBIX
MPENapoBaIbHbIE UTJIbI MUKpOIIPENapaToB.
12 OO0mmii nJIaH CTPOeHUus
KJIeTOK (4 4.)
Brigensaior
[IpoxapuoTsl. IlapcTBO Tabmams, HQP’ N cemMu CYHICCTBCHHBIC
2. MYJIbTUMEIUNHBIN MPU3HAKU CTPOCHUS U
OakTepuu. Hap
KOMILJIEKC JKU3ZHENEATEIbHOCTH
POKAPHUOT.
IIpa
KTU-
KyM
c
HCIIO0
MUuUKpOCKOTIBI, YaIlIK1
JIb30
[Terpu, nuneTkwu, N3y4aroT ocobeHHOCTH
Ocob6enHoctu CTaKaH4YMKH C BOJOH, bai CTPOEHUS U NPOLIECCOB
OaKTepuaTbHBIX KIETOK IIPEIMETHBIE U HﬁeM KU3ZHEJEATEIIBHOCTH
3. | [IP Ne 1: U3yuenune IIOKPOBHBIE CTEKIIA, ;)’Ilgg IIPOKAPUOTHUECKUX
MOJIOYHOKHCIIBIX MUHIIETHI, KJIETOK Ha IIpUMepe
OakTepuil. ¢unpTpoBasbHAs Oymara, anu MOJIOYHOKHUCIIBIX
pacco KBalleHHbIX " OakTepuil.
oBoel, «budumoxr» TieHT
pa
«To
yKa
pocTt
a».
4. | Dykapuotsl. Ocobennoctu | Tabmuel, [HOP, ceMH W3y4aror crpoeHue




KJIETOK PaCTEHUH, MYJIbTUMEIUMHBINA -Hap | KIJIETOK LapCTB )KMBOU
KUBOTHBIX, TPHOOB. KOMILJIEKC MIPUPO/IBI.
IIpa
KTHU-
KyM
c
MUKpPOCKOIIBI, YaIIK1
HCIO
[Ierpu, nunerku,
. JIb30 N3yyaror cTpoeHue
. CTaKaHYMKH C BOJIOH, .
OO0mwmit TIa" CTpoeHUS BaH KJIETOK PacTEHUH,
MpEeMETHBIC U
KJIETOK JKHUBBIX Hem JKUBOTHBIX, TPUOOB.
MOKPOBHBIEC CTEKIIA,
OpraHU3MOB. 00op | BoiaensaroT npuzHaku ux
5. GuIbTpOBaNIbHAS Oymara,
[TpakTuaeckast pabora Ne2 Y10B CTPOCHHS U
MpenapoBaJIbHbIC UTJIBI,
N3yuenune kierok aHu KU3HEACITEIHHOCTH.
JUCThSI aMapuLIuca,
3YKApHUOT. s CpaBHHMBAIOT KJIETKH.
npenapar KJI€TOK MeUYeHU HeHT
aKCOJIOTJISA, KyJIbTypa pa
0OKEN
P «To
YyKa
poct
a».
13 OcHOBHbIE KOMIIOHEHTbI
" | 1 opraHouabl KJIeToK (39)
IIpa
KTH-
K
Taomuia yM
c N3yuaror crpoeHue
«Ilma3maTnyeckas .
UCIIO0 MJ1a3MaTHYECKOU
MeMOpanay, [JOP v
CoBpeMeHHast MOJIEb JIb30 MeMOpaHbl, €€
. MUKPOCKOIIbI, YalIKH
CTPOEHHMSI KIIETOYHOMN BaH IIPOHUIIAEMOCTb.
[letpu, nuneTkw,
MeMOpaHbl. DyHKITUN . ueM | BBIABIAIOT B3aMMOCBS3H
CTaKaH4YMKH C BOJOM,
MeMOpaHBbI. odop MEXIy CTPOCHUEM
6. XJIOPUJOM HATpUs, -
[IpakTuueckas pabora Ne3: A —— YA0B MeMOpaHbI U €€
N3yyenue nnazmonuza u p aHu | QyHKUUSMHU Ha IpUMEpe
MOKPOBHBIE CTEKJIA,
JIeTIa3MoJu3a B s IJ1a3MOJIN3a U
dbunbTpOBasIbHAS Oymara,
PaCTUTENBHBIX KJIETKaX. HEeHT JIen1a3Mou3a.
HO>KHUIIBI, a
[PenapoBalIbHbIE UTJIbI, ETO
KOXUIIA YENIyH JIyKa.
H yrIyK yKa
poct
a».
IIpa
MynbTUMEIMIHBIA KTH-
KOMILIEKCIIPE3EHTalu, KyM
npenapartsl «l TMKOTeH 1 c
['oToBAT MUKpOTIpEnapat
KUP B KIIETKAX IEYCHU», | HCIIO
. YelIyu KOXKHUIIbI JIyKa,
HEOKpalIeHHBIN JIb30
[uronnazma u OpraHoubI. paccMaTpuBaIOT TOTOBBIE
MUKpOIpenapar Koxu BaH
[IpakTuueckas paborta Ne4: npenapatsl. Habmrogarot,
7. roJIOBAaCTHKa, Hem
N3yuyenue ctpoeHus . OIMCBIBAIOT, CPABHUBAIOT
. «llnacTuHYaTHII obop
YKapUOTHYECKOU KIETKH. kietku. Ha ocHoBe
KOMILJIEKC B HEPBHBIX YI0B
CpaBHEHHUSI JIETAI0T
KJIETKAX», aHu
BBIBO/IBI.
MuUKpodoTorpadun |
SYKapUOTHYECKUX LHEHT
KJIETOK pa

«To




YKa

pocTt
a».
Ha ocHoBe cTpoeHus
Tabnuia u anrIuKanus, OPraHou OB BBIJIEISIOT
MuTtoxoHIpun.
«buocunTe3 Oenkay, Tect | mpu3HAKHU NPOLIECCOB
XnopormiacTtel. Puéocomer.
8 cxema «DOTOCUHTE3Y, KOHT | 0OMEHa BEIICCTB,
Tuner oOMeHa BEIIeCTB B .
KIeTKE «DHEPreTUUeCKHit pOJb | IPEBPAILICHUS SHEPTUH,
' obmeH» MATAHUSI, TBIXaHUS
KJIETOK.
SAnepHblii annapar u
1.4. | penpoayKIHA KJIETOK
(Eh))
BoIgBIISIIOT 0COOEHHOCTH
Crpykrypa u KIUU Tabnuip! - dosun Jlex
9 PYKTYPa H QYHKIL el - § ’ CTPOCHHUS U 3HAYCHHS
spa. XpOMOCOMBI. IIPE3EHTAaLNs, s
s7ipa ¥ XPOMOCOM.
XapakTepus3yroT
CoBpemeHnHoe P PHSYIO
Tabnuipl, Tpe3eHTaIms, TeHEeTUYECKUN MaTepura
MpEJICTaBICHUE O . Jlex
10 MYJIbTUMEIUITHBIN MPOKAPUOTHUECKUX U
CTPYKTYpE T€Ha MPOKAPUOT s
KOMILIEKC IYKAPUOTHIECKUX
Y DYKapHoT.
OPraHu3MOB.
JKu3HeHHBIN MUK KIETOK. | TaOmuiel, mpe3eHTaIus, .
N Jlek | OnuchIBarOT KU3HEHHbBIN
11 | Penukanus JJHK B MYJIbTUMEIUNHBIN
s IIAKJT KJIETKU
JIYKAPUOTHYECKUX KJIETKaX. | KOMIUIEKC
IIpa
KTHU-
KyM
c
UCIIO0
. JIb30 Briaensitor ¢dazbl
PenuaTteiit nyk,
BaH mpoliecca J1ejaeHus
MUKPOCKOTII, TPeIMETHbIE
Muto3. Tursl Muto3a. HeMm KJIETOK Ha IIpuMepe
CTEKJIa, IIpenapoBaIbHbIE
[IpakTueckas pabora No5: odop MuTto3a B KIeTKax
12 WIJIbl, CKaJbIICNH, o
MuTo3 B KJeTKax y/10B KOpHEH JIyKa,
dbuabTpOBaNIbHAS Oymara,
KOpeuIKa JyKa. aHu OTNHCHIBAIOT (ha3bl
KpacHuTelb alleTOKapMUH,
sl | MUTO3a, J€Iat0T BBIBOBI.
CIIUPTOBKH
LHEeHT
pa
«To
yKa
poct
a».
OBiaieBalOT yMEHUEM
apryMEHTHPOBaTh CBOIO
CrapeHue KIETOK U N uc TOYKY 3pEHHS B X0OJI€
P . HOP, mynpTuMeuiiHbII A ¥y 3p A
13 | Tkanei. Teopus KOMILICKC KyC JIUCKYCCHUU T10
CTBOJIOBBIX KJIETOK. cusi | OOCYXACHUIO MPoOIEM
COBPEMEHHOI Onosorun
Y MEJIMLIHBI.
Bupycsl kak
1.5 | HekaeTouHas popma

JKU3HU (4 1)




Tabmuna «Ctpoenue

BUpyca TabauHOI Briaensats
CrpoeHue BUPYCOB. MO3auKN», CYLIECTBEHHbIE

14 Pacnipoctpanenue BupycoB | «AneHosupyc», «Bupyc | Jlek [IPU3HAKU CTPOCHUSA
B npupoze. Bupycel u TPUIIIAY, s BUpYCOB. OOBACHATH
YEI0BEK «bakrepuodar», «Bupyc pOJIb BUPYCOB B KU3HU

UMMYHOIeHUIIATA YesoBeKa.
YEJIOBEKA»
XpaHeHue U nepegaya N3y4aroT ocobeHHOCTH

15 TE€HETUYECKON JlnHamuueckast MoJienb, Jlex JKU3HEIEATEIIbHOCTU
nHpOpMAINY BUPYCAMHU. 1(0) % LU BUPYCOB, UX
JKW3HEHHBIN UK BUPYCOB pPa3sMHOXEHHE.

IIpuBoauTH
Tabmunel, pororpaduu ¢ ek JI0Ka3aTeNNbCTBA
16 Crioco6s1 GOpBOBI € MOPAKEHUSIMU 00OBEKTOB s HEO0OXOAUMOCTH MEp
BUPYCHBIMU UHQEKIUAMU | BUPYCHBIMU ’ pOPUIAKTUKH
UH(EKINUIMH. rect 3a00JIeBaHUH,
BBI3bIBAEMBIX BUPYCAMH.
MyneTumenniias
JloctrxeHus v npoOiIeMbl ceMu
17 MIPE3EHTALMS, CXEMBI,
BaKIMHAIIUH. Hap
TaOIUIIBI
16 DJIeMeHTBhI NIaTOJI0T UM
| kaeTok (2 4)
IIpa
KTH-
KyM
c
HCIIO
Peaknus kierok Ha JIb30 AHanu3upyrT U
BO3/ICUCTBUE BPEIHBIX BaH | OLICHUBAIOT MOCJIEACTBUS
(hakTOpOB Cpelibl. Hem JEHCTBUS aJIKOTOJId,

18 [IpakTuueckas padora Ne6: | LIOP, mynbTuMenuiiHplii | 000p | HUKOTHHA U HAPKOTUKOB
[IporuosupoBanue KOMILIEKC YAOB | Ha OpraHU3M 4YeJIOBEKa.
HOCJIEeACTBUI IeiCTBUS aum | Mcnone3yror 3HaHus U1
BpeAHBIX (PAKTOPOB Cpebl s BEJICHUS 37J0POBOTO
Ha OpPraHu3M 4YeJIOBEKaA. LHEeHT oOpasa KU3HU.

pa
«To
YyKa
poct
a».

19 Haxonsat B HayyHO-
Ki1eTouHbIC 1 HOMYJISIPHOM JINTEPATYpE
MOJIEKYJISIDHBIE dotorpadumu, MOBPOKAAIONIC
MEXaHU3MBI CIIPaBOYHBIE U3JaHMUS, coMi VICXATHIMPI KICTOK

Hap OpraHu3Ma, 0ObACHATh

TOBPCKAAOIICTO JIeNCTBUSA
Ha OpraHu3M 4YCJIOBCKA.

CJIOBapH,

POJIb BpEAHBIX (aKTOPOB
U UX MOCIIEACTBHUI Ha
JKU3Hb YEJIOBEKA.




Hponcxome}me Hu

1.7.
IBOJIIOLMS KJIETOK (2 4)
N3yyaror Teopun
IIPOUCXOXKACHUS KIIETOK
[Ipoucxoxaenue u MynbTUME TUITHBIA ek OBiafieBalOT yMEHUEM
20 | aBOIOLUS KIETOK KOMILIEKCIIPE3EHTALINS, tms | APTYMEHTHDOBATE CBOIO
IIPOKAPHOT. 1(0) % TOYKY 3PEHHS 110
BOIIPOCY
IIPOUCXOXKACHUS KIIETOK.
CpaBHUBAIOT TeOpUU
[Ipoucxoxnenue u MynbTHMe TMIHBINA TecT | IPOUCXOXKIEHUS KIETOK.
21 | sBOIOLUS KIETOK KOMIUIEKCIIPE3EHTaLus, KOHT AprymMeHTHpyIoT,
9yKapuoT. 1(0) % poJib IIPUBOJAT CBOU
JI0Ka3aTeNNbCTBA
Il . CpaBHuTebHAS
ructosorus (10 u)
21 BBeaeHue B rucTOJIOTHIO
(1)
3HAKOMSTCS C TEOPUEHN
N ABOJIIOLIMOHHOMN
[TonsaTne o TKaHAX LHOP, mynbTUMEIUIAHBIN "
Jlex JUHAMHUKHU TKaHEBBIX
22 | MHOTOKJIETOYHBIX KOMILJIEKC C pa3InNYHbIMHU
o s CHUCTEM,
OpraHu3MOB TUIIAMH TKaHEH.
KJIaCCU(PUIMPYIOT TKAaHU
OpraHr3Ma 4ejI0BeKa.
JNuUTeJNATbHbIE TKAHU
2.2.
29
OnuTeNny — NorpaHuYHbIE Jatot o0rmryro
TkaHu. O0mas XapaKTEPUCTHUKY U
XapaKTEepPHUCTHKA U . KJIacCU(PHUKALUIO
P P MynsTuMeauiias Jlek (uxan
23 | xnaccuukanus. ANUTENNAIBHBIM TKAHIM.
Mpe3eHTalNsL, TAOIUIIBI s
[TokpoBHBIE 31U TENINN Paccmarpusarot 1o
0€CI03BOHOYHBIX TabIuIaM MOKPOBHBIE
YKUBOTHBIX SIUTEINH.
IIpa
KTH-
KyM
c
HCIIO0
Kuieunslie snutenuu. JIb30 N3yuaror
XKenesucrsle snUTENNN. BaH MHUKpOIpenapar
MukpocKomnbl, TOTOBbIE .
Cekpenus — HeM | DSIUTEIUaIbHOUN TKaHHU,
. MUKpOIIpenaparsl,
24 | yHMBepCaJIbHOE CBOWCTBO o0op OIMCBIBAIOT
Mukpoororpadumu,
KJIETOK o YIOB | DIUTEJIHAIbHBIE KIETKN
CIalIbl, TAOMUIIBL.
[IpakTuueckas padborta Ne7: aHu Ha TOTOBBIX
OnuTenruanbHbIe TKAHU. | MHUKpOIpenaparax.
LHeHT
pa
«To
YyKa

poct




ar.

2.3.

MpblieuHble TKaHH (2 4)

Paznuuaror Ha Tabaumax

o5 Tume! MpleyHbIX TKaHeH | MukpodoTtorpadumu, u portorpadusx
y dKUBOTHBIX. TaOJIULbI, MOJAETIH. MBIILIEYHbIE TKAHU, TAIOT
UM XapaKTEPUCTHUKY.
IIpa
KTH-
KyM
c
UCIIO0
JIb30
BaH
Oco0eHHOCTH CTPOEHUS neMm
MUIETHLX TKAHCH Mukpockomnbl, TOTOBbIE PR CpaBHUBAIOT KJIETKU
26 i MUKpOTMpernaparsl, p pa3IMYHbIX BUJOB
[IpakTrueckas padota Ne8: y10B .
MuKpodoTorpapuu. MBIIIEYHON TKaHH.
Mpbl1eyHbIE TKaHU. aHu
|
LHEeHT
pa
«To
YyKa
poct
a».
24 TkaHu BHyTpeHHel
" | cpeanbl
OnopHo-MeXaHUYECKHE
TKaHU.
Mukpockomnbl, TOTOBBIE
DBOJIIOLHS OTIOPHBIX
. MUKpOIpenapaTsl — XapakTepusyT u
TKaHE! y )KUBOTHBIX. .
Pa3HOBUHOCTHU TKaHEH ITpa KJIACCU(PUIUPYIOT TKaHU
BHYTPEHHEU CpeJibl BHYTPEHHEH CpEeJIbl. .
27 | Ilpaktuyeckas pabota Ne9 yIb PEARL, KTH- ytb PeAl
Vsvaenie Tkanei MuKpodororpaduu, « PaccmatpuBarot
yi . CIIUCKU CalTOB, ™ 0COOEHHOCTH MX
BHYTpPEHHEH cpefbl ¢
JOTIOTHUTEIbHAs CTpOeHUs
HCI0JIb30BAHMEM
auTepaTypa
000py/10BaHMSI LIEHTPA
«Touka pocray.
DNEeKTPOHHBIE W3y4aroT TUIIBI
NmMmynurer. MuKpodoTorpadu, Huc | ummynuteta. [IpuBoast
28 | Tunbel UMMyHUTETA. CIIMCKH CalTOB, KYyC JI0Ka3aTeNnbCcTBa 10
CIIN — uyma XX Beka. JOTIOTHUTEIbHAS cust HE00X0IMMOCTH
JuTepaTypa BaKIMHAIIHH.
2.5. | HepBHas TkaHb (3 1)
Paznuuaror Ha
HeliponHas teopust MHKpOpoTOrpadmix
29 | Crpoenme Heii OHa. AKCOH [Ipesenrtanus , LHOP, Jlek | KJeTKH HEPBHOM TKaHH,
P poHa. MUKpodoTorpapuu s U3Yy4aroT CTPYKTYpy

U JCHIPUTHI

HEHpOHA KakK €IUHULLY
CTPOCHUS HEPBHOU




TKaHH.

HepBHble kiieTku
0EeCII03BOHOYHEIX.
B3aumonerictBue Mexay

MHuKpOCKOTIBI, N3y4aror HepBHBIE
HEPBHBIMHU KJIETKAMHU [Ipa
MUKpOIIpenaparsl, TKaHH, BBIICIISIOT UX
30 | [Ipaktuueckas pabora KTH
. Ha0OPBI JIEKTPOHHBIX CYILIECTBCHHBIC
Nel0: M3yuenue HepBHOU . KyM
MuKpodoTorpaduit MIPU3HAKH.
TKaHH. € MCNO0JIb30BAHUEM
000py/10BaHMsI LIEHTPA
«Touka pocray.
HeiipocekperopHbie
KieTku. I'nus. HepBHas
cucTeMa — rilaBHast PaznuuaroT Ha Tabmunax
WHTETPUPYIOIIAs CUCTEMA u (otorpadusx HEPBHBIE
OpraHu3Ma >KHBOTHBIX U TKaHH, JaI0T UM
yenoeka. [Ipaktnueckas Mukpockorsl, e XapaKTEPUCTUKY,
31 pabota Nell: M3yuenue MUKPOMPEINAPATHI, KTI;I CpPaBHHBAIOT.
AIEKTPOHHBIX Ha0OPHI IIEKTPOHHBIX N YcranaBimMBaioT
MuKpodoTorpadpuit MukpodoTorpadpuit ™ B3aMMOCBSI3b UX
HEPBHOM TKaHH. € CTPOEHUS C
HCNO0JIb30BAHUEM BBITIOTHSIEMBIMHU
000py/10BaHMS LIEHTPA GyHKIMSIMH.
«Touka pocray.
I1l. Y4eoHo-
HccJie10BaTe/IbCKasi
AeSITeJbHOCTD (2 4)
N AHanu3UpyroT U
LHOP, MynbTUME TUIHBII py
Pemienne akTyanbHbIX OLICHUBAIOT CMBICIIOBBIE
KOMILIEKC Kon
3a/1a4 OMOJIOTUU U YCTaHOBKH 10
32 Cnucok Tem dbepe
MEJMLHHBL. 3allnuTa OTHOILIEHHIO K CBOEMY
HCCJIEI0BATENIbCKUX HUUS
MIPOEKTOB 3I0POBBIO U 3/I0POBBIO
paboT mpunaraercs
OKPYXKAIOILIHUX.
Bb1aBUraroT runoTesbl 1
. . | Kon | aprymenTtupyror
HOP, mynpTuMeuiiHbII PryM pyio o
33 | 3amMTa npoeKToB. depe | pe3yabTaThl CBOCH
KOMILIEKC .
HUHUS | UCCIIEIOBATEIbCKOM
JIESITEIbHOCTH.
1V. 3akiaouenue (1 1)
IIpuBonsaT
JI0Ka3aTellbCTBa
HE00X0IMMOCTH
3HauEHHUE IBOJIOLHUOHHOTO .
Ta6muuel, L{OP, Kpyr | nonyyeHHbIX 3HaHUH 171
MoJX0/a NpU U3y4eHU U N .
34 s MYJIbTUMEIUNHBIN JBIM | pelIeHus! aKTyaJIbHBIX
KJIETOK U TKaHEH KUBBIX .
KOMILJIEKC CTOJ | 33J1a4 COBPEMEHHOU

OpraHnu3MoOB.

HAayKH, IJId BEACHUA
310pOBOTO 06pa3a
JKH3HMU.




V. YYEBHO - METOJUYECKOE OBECIIEYEHHUE

PekomeHayemas nutepatypa anst ydutens v ons yyawmxcs:

Anpoepte b. 1 n1p. MosekynsapHas 6noaorus kiaetku. M.: Mup. 1994,

BBegenune B MosekyasapHyo ouojioruro. M.: Mup, 1988.

I'pun H., Crayr V., Teitnop . buomorus. T. 1—3. M.: Mup, 1993.

Je B K. IlyremecTBue B Mup >KuBO# KiaeTku. M.: Mup, 1987.

3aBap3uH A. A. CpaBuutenbHas rucronorus. CII6.: Wzn-Bo Caukr-IletepOypr, yH-

orwhE

Ta, 2000.
O6mras 6uonorus. / ITox pen. A. O. PyBunckoro, M.: IIpocBemenne, 1999.
PonanXX-K. u n1p. Atnac no Ouonoruu kinetku. M.: Mup, 1974.

. O6yxoB JI.K., Kupunenkoa B.H.Knetku u Tkanu: yueOHoe nmocobue. — M.: [Ipoda,

oo N

2007

9. Kupunenkora B.H., O6yxoB JI.K. Knerku u Tkanu. 10-11 xi1.: mpaktukym. — M.:
Hpoda, 2008

NHTepHeT-canThbl



http:// cellbio utmb.edu — caum ynusepcumema FOma (CILIA) no knremounot 6uono2uu,
2UCMOI02ULU, AHAMOMUU U (PUZUOO2UU

http:// www.biology.com /campbell — caum yuebnuxa no 6uonrocuu

http://www.uni-mainz.de/FB/Madizin/Anatomie/Workshop — caiim ynusepcumema
Mauny (I'epmanus) no MUKPOCKONUYECKOU AHAMOMUU, YUMOJIO2UU U 2UCTOJIO2UL

http://www.nature.ru — caiim MI'Y (Poccus) no écem pazoeram 6uoio2uu, Meouyunsl u
opyaum Haykam (cmamwvu, pehepamsi, 0630pbl)

http://wwwe.isscp.rssi.nl — caum Copocoéckoco obpazosamenvro2o icypuana (6ce
cmamvu 8 c860000HOM docmyne)

VI. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHUME KYPCA

Peanuzarus nieneit, sIBISIONIAXCS TJIABHBIM yciaoBUeM (D PEKTUBHON ydeOHOM
JESTETHLHOCTH 00yUYaOIIUXCs, HEBO3MOXKHA 0€3 UCIIOJIb30BaHMsI OCHOBHBIX 00pa30BaTEIbHBIX
peECYpCoOB: y4eOHO-METOAMUECKUX MAaTePHAIIOB, HATJISAHBIX JEMOHCTPAIMOHHBIX TOCOOUI 1
TabJIuII, ANIEKTPOHHBIX yueOHUKOB. [Ipu oT6ope cpeacTB 00yueHus coOM0ICHBI CAeAYIOIINe
yCIIOBUSL: yYTEeHA clielu(rKa Kypca 1 COOTBETCTBEHHO BKJIFOUYEHBI IOCTIKEHUS HOBEHIINX
MH(OPMALIMOHHBIX TEXHOJOTUH (MyIbTUMEANA, UHTEPAKTHUBHAS J0CKA, ayJHOBHU3yaIbHbIE
CpeJlCcTBa);

Texuuueckue cpeacTBa 00yUeHUS:
¢ KOMIBIOTEP MYIBTUMEIUNUHBIN C MAaKETOM MPUKIAJIHBIX TPOTrpaMM (TEKCTOBBIX,
TaOMUYHBIX, TPAPUUECKUX U MPE3ESHTAIIMOHHBIX), C BOZMOKHOCTBIO TIOIKITIOYCHHS K
WHTEPHET: UMEET ay/In0- ¥ BUIE0 BXObI M BBIXO/Ibl U YHUBEPCAIbHBIE MOPTHI, MPUBOJAMH
JUIS YTSHHSI ¥ 3alUCH KOMIIAKT-MCKOB: OCHAIIEH aKyCTHUECKUMHU KOJIOHKaAMHU.
e UurepaktusHas gocka «HITACI»

NH®OPMAIIMOHHO - TEXHUYECKOE OBECIIEYHEHHUE

J1Jis MpakTUYEeCKUX M IEMOHCTPAIIMOHHBIX 3aHITHH :

B CBETOBBIC MUKPOCKOIIHI (15 IIT. HA KaXKIyI0 MapTy);

m HabOp IMEKTPOHHO-MUKpPOCKOTHYECKUX (hoTorpaduii U cXeM pa3HBIX TUIIOB KJIETOK U
TKaHeH, X KOMIIOHEHTOB

m temaruueckue CD-mucku;

B MUKpPOIpEnapaThl M0 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 calT aist yuutens «5 uay Ha ypok OHOJIOTHID»
http://bio.1september.ru
MeauumrHCcKas SHUUKIONne . AHATOMUYECKHAN aTiiac http://med.claw.ru
OnopHo-BUraTesbHas CUCTEMA YeJI0BEKa: 00pa30BaTENbHbII CalT
http://www.skeletos.zharko.ru

VIl. TPEBOBAHUA K YPOBHIO IOAI'OTOBKH OB YYAIOIIUXCA
IO JAHHOMY 2JIEKTUBHOMY KYPCY

Yyalumeca JOMmKHbI 3HaTh:
YCTPOMCTBO CBETOBOTO U AJIEKTPOHHOTO MUKPOCKOIIA,
MOJIOKEHHSI KIICTOYHOM TEOPHH;
0COOCHHOCTH MPOKAPHOTHUECKON U 3YKAPUOTUYECKON KIIETOK;
CXOJICTBO U PA3JIN4MsI )KUBOTHOM U PACTUTEIHHOMN KIIETOK;

B OCHOBHBIC KOMIIOHEHTBI M OpTraHOMIbI KICTOK: MeMOpaHa W HaaMeMOpaHHbBIN
KOMIUIEKC, [IUTOIIa3Ma U OPraHOU b, MUTOXOHIPUH M XJIOPOILIACThI, PUOOCOMBI,

B OCHOBHBIE 3Talbl CHHTE3a Oelka B JYKapUOTHMYECKOW KIETKE — TPAHCKPHIILUS
(cunres u co3peBanrie PHK) u Tpancnsius (cuHTe3 OENKOBOH 1IeMH);

B 0COOEHHOCTH SJIEpHOTO ammapara U penpoayKInuu KIeToK;

B CTPOEHHUE BUPYCOB U MX THIIbI, )KU3HEHHBII IIMKJI BUPYCOB, COBPEMEHHOE COCTOSIHUE
po6seMbl 60pbOBI C BUPYCHBIMU MH(PEKIUSIMU;

B pEakKIMIo KJIETOK Ha BO3AEHCTBUE BPEIHBIX (PAKTOPOB CpeIbl;

B OmpeJeNieHue U KiIacCU(PUKALUI0 TKaHeW, MPOUCXOXKICHHE TKaHeW B 3BOJIIOLUHU
MHOTOKJIETOYHBIX;

B CTPOEHHUE OCHOBHBIX THUIIOB KJIETOK M TKaHEHl MHOTOKJIETOUHBIX )KUBOTHBIX;

B MMETh TNPEJACTaBICHUE O MOJEKYISPHO-OMOJIOTMYECKUX OCHOBaX psijia BaXHEUIINX
MIPOIIECCOB B KJIETKAX M TKaHAX HAIIETO OpraHu3Ma.

Yuammuecs: 10KHbI YMETh:


http://bio.1september.ru/

paboTaTh CO CBETOBBIM MHUKPOCKOIIOM U MUKPOCKOIIMYECKUMU TIperapaTamu;
YMETh «YHUTaTh» JJICKTPOHHO-MHKPOCKOTIMYECKHE (hoTorpaduivi U CXeMbI KIETOK U ee

OpraHoUIOB;

M3rOTOBJIATH MPOCTENUIINE MPENnapaThl UIsl MUKPOCKOIIMYECKOTO UCCIIEI0BAHUS;
OTIpENIeNATh THII TKAHH TI0 Mpenapary win GoTtorpaduu;

WJUIIOCTPUPOBATH OTBET IPOCTEHIIMMHU CXEMAMU U PUCYHKAMU KJIETOYHBIX CTPYKTYD;
paboTaTh C COBPEMEHHOM OMOJIOTUYECKOW JuTeparypoi (kuuramu) u MHTEpHETOM;
COCTaBJIATH KpaTrkue pedeparbl M JOKIAAbl [0 HHTEPECYIOIUM TEeMaM, YyMETh

OpEACTABJIATh UX HA IKOJIbHBIX KOHq)epeHIII/IﬂX;

HCIIOJIB30BaTh 3HAHUA O KJIICTKC UM TKaHAX AJIA BCACHUA 3@0p06020 06p61361 HCU3HU.



