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HHOACHUTEJIBHAA 3ATINCKA.

[Ipennaraembiii Kypc OXBaThIBA€T OCHOBHBIC pa3feiibl OOIIeH OHOJIOTHH, aHATOMUM,
THCTOJIOTHH U HampaBieH Ha (GOPMHUPOBAHUE Y YHAIIUXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHUSI.
W3BecTHO, YTO B COOTBETCTBUH C 0J00peHHO#l IlpaButensctBoM Poccuiickoit ®enepanuu
Konnenuueit MoaepHHU3auu poCCUHCKOTO0 00pa3oBaHUs MpEaycMaTpUBACTCS MpennpoduibHas
noAroToBka oOyvaromuxcs. [IpemmaraeMblii  3MEKTUBHBIM Kypc CHOCOOCTBYET IOATOTOBKE
yuamuxcs K JanpHeimemy Boioopy mpodmisa. Kypc Gasupyercs Ha 00s3aTENbHBIX YY4EOHBIX
IpeaMeTax, Ipexk/1e BCEro Ha aHaATOMUU JKMBBIX OPTraHU3MOB.

B nmanHOM Kypce paccMaTpHBarOTCS OCHOBOIIOJIAraroIiue TeMbl. be3 3HaHui ocobeHHOCTel
CTPOCHUA U q)YHKHHOHI/IpOBaHI/ISI KJICTOK pa3HbBIX OPraHu3sMoOB, 663 YETKOI'O U SICHOT'O ITOHMMaHUuA
OCOOCHHOCTEH CTpOCHUS M (PYHKIIMOHHPOBAHUS TKAHEH OpraHW3Ma HEBO3MOXKHO MOJHOIICHHOE
IIOHUMaHUEC HU OI[HOI\/'I 13 OMOJIOTHYECKUX HayK. OCO6YIO BAa)KHOCTBh JAaHHBIC CBCACHUS UMCIOT JIs1
MOHUMAaHUsl O0COOEHHOCTEH (YHKIIMOHUPOBAHUS PACTUTENIBHOTO, >KUBOTHOIO OPraHU3MOB,
0coOeHHOCTeH (PYHKIIMOHUPOBAHUSI OpraHU3Ma YEJIOBEKa, MPU W3YYCHHH OOMEHHBIX MPOIIECCOB B
KJIETKE ¥ MHOTOTO JIpyroro. Oco0yro CIOKHOCTh JJI YYallUXCs IMPU MOJATOTOBKE K aTTECTAIUU
MIPE/ICTAaBISET CaMOCTOSITEIbHOE U3YYEHHUE Pa3HOOOpa3usl KIETOK PAa3IMYHBIX OPraHU3MOB. DTO
CBA3aHO C TCM, UTO Ha H3YUCHUC TEMBI «Knerkay OTBOAUTCA HEAOCTATOYHOC KOJIHUYCCTBO
4acoB, a TKAHW Pa3HbIX LAPCTB )KUBOU MPHUPOJbI U3y4ArOTCSA B pa3HbIE FOJbl U B Pa3HBIX Kypcax,
YTO 3aTpyIHSET BOCIpUATHE OOIIed KapTuHbl Mupa. Bce 3T0 MPUBOAMT K MHMOBEPXHOCTHOMY
M3YYCHHIO MHOTHX Ba)KHBIX BOIPOCOB TOW YaCTHU Kypca OHMOJIOTHH, KOTOpasi MOCBAIIEHA KIIETKE.
OIIEKTUBHBIN KypcC «KneTkm m TKaHW» He TOJBKO pacmupsa€eT WU CUCTEMATHU3HUPYET 3HAHUSA
yYaIuxcsi, HO ¥ pacCMaTpUBAET OCHOBHBIE OOIIEOMOIOTHUUECKUE TOHITUS W 3aKOHOMEPHOCTH
Ha IIpUMEpPE CTPOECHMS M Pa3BUTHS KJIETOK M TKaHEW pas3IMYHBIX OPTaHU3MOB € HCIIO0JIb30BAHHEM
o0opynoBanus neHTpa «Touka pocray.

[Ipemyaraemblii Kypc mpeaHa3HadYeH sl 0O0yJaronuxcs 7-8 Ki1accoB, paccuuTaH Ha 34 4. u
MMOCTPOEH Ha OCHOBaHMM [IpuMepHOI mpoTrpaMMbl OCHOBHOTO 001Iero 00pa30oBaHus MO0 OUOJIOTHH
u niporpammsl J[.K. O6yxosa u B.H. Kupuienkoa «KieTku u TkaHm».

ens kypca: ¢popMHupoBaHWE HAYYHOTO MHUPOBO33PEHUS B U3YUCHUH OCHOBHBIX CTPYKTYP
M TIPOIIECCOB KUBOW TPHUPOIBI, (POPMHPOBAHUE COBPEMEHHBIX B3IJISJIOB B M3YyYECHUH CTPOCHUS
KJIETOK W TKaHEH )KMBOTHBIX U YEJIOBEKA;

3agaum Kypca:

1. Pacmuputh u yriiyOuTh 3HAHUS yYAIIUXCS O Pa3HOOOpa3HH KIETOK, 0COOCHHOCTSX
WX CTpOCHUS, (PU3HUOIOTHH.

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

3. PaCKpLITL CTpOCHHUEC OCHOBHBIX THIIOB TKaHEH J>KUBOTHBIX H IPOUCXOKIACHHUEC
TKaHEN B DBOJIIOLMHA MHOTOKJIETOUHBIX.

OcHOBHas KOHIEMIMS Kypca 3aKI04aeTCs B CJICIYIOIIEM:

Komnnexcnolti nooxo0 npu uzyueHuu OJHCUBbIX OPSAHUBMOB HA PA3HLIX VPOBHAX UX
opeanuzayuu (0T MOJICKYJISPHO-KJIETOYHOTO JO0 CHCTEMHO-OopraHHoro). Kypc packpeiBaeT BO-
MPOCHI CTPOCHUS KIIETOK, pacCMaTpuBaeMble B Kypce 300JI0THH, aHATOMUH W (PH3UOJIOTHH KH-
BOTHBIX M YEJIOBEKA, MOKA3bIBAET, YTO BCE TKAHM W OPraHbl >KUBOTHBIX MOCTPOECHHI Ha €IUHOU
KJIETOYHOM OCHOBE, UMeroIel o0mue GyHaaMeHTaIbHbIC MPU3HAKA U 0COOEHHOCTH.

CpasHumenvbHo-380110YUOHHAS HanpaeieHHocmb Kypca. 1Ipn paccMOTpeHHH BOIIPOCOB
CTPOCHHMS KIJIETKH, TKAHEH U OpPraHOB MHOTOKJIETOYHBIX JKUBOTHBIX OCHOBHOE BHUMAaHUE YJe-
nsiercs GOPMUPOBAHUIO Y yUYaIIUXCs SBOJIIOLIMOHHOTO MBIIIIJICHUS IPH U3YYE€HUH JKUBOM TPUPO/IBI
BO BCEX €€ INPOSBIEHUAX. BaXXHO MMOKa3aTh, 4TO B IIPOLECCE IBOJIIOLMHU Y OPraHU3MOB Ha OCHOBE
€IMHBIX (YHJaMEHTAJIbHBIX 3aKOHOB CTPOCHUS M (YHKIIMOHHPOBAHHS KIIETOK CIOXHIUCH pa3-
JIUYHBIE BApUaHTBl OPraHMU3alMM TKAHEBBIX U OPraHHBIX CHUCTEM, 4TO CXOJHBIE B
(YHKIMOHATLHOM OTHOIIEHUH TKAHU y (PUIOTEHETUYECKU Pa3IMYHBIX TPYMI KHUBOTHBIX UMEIOT
CXOJHOE CTPOEHHUE.



Hcnonvzosanue camvix coBPeMEHHbIX MOLEKVISPHO-OUOIOCULECKUX OAHHBIX O CMPOEHUU
U YYHKYUOHUPOBAHUY KTIEMOUHBIX U MKAHEBbIX CUCIEM HCUBOMHBIX. ITO TIOJ0KEHHE MOpa3yMe-
BaeT XOPOIIIee BJIAJICHUE YUCHUKAMH OCHOBAMH O0IIIei OMOJIOTHH, TCHETUKU, TEOPUH 3BOJIIOIIUN |
1p. OMOJIOTUYECKHUX HAYK.

HUcmopuko-nampuomuueckuti akyenm npu uzyyenuu Kypca. [lpu n3ydeHUu 37I€KTUBHOTO
Kypca TOMYEPKUBACTCS HE TOJBKO HMHTEPHAIMOHAILHBIM XapakTep HaykKd (0COOCHHO Ha
COBPEMECHHOM JTalle¢ €€ pPa3BUTHA), HO W MPOMAraHJupPYIOTCS  JOCTHKCHHUS OTEYECTBEHHBIX
YYEHBIX, MHOTHE W3 KOTOPBIX BHECIM HWCKIIOUUTEIbHBIA BKJIaJ B pa3BUTHEC OWOJOTUU U
OTCTaWBaJIM CBOM HJEHW B TPYAHBIM Iepuoj oTtedecTBeHHOW Omosormu B 30—S50-¢ rr. XX B.
MHorue u3 HUX MOTIATHIINCH KU3HBIO 32 CBOU B3TJISIBI.

OKkonoeuveckas HanpagieHHOCmb Kypca. ITO ToJokeHue (opMupyer TBeproe
YOKICHHUE Y YJalIuXcs, 4TO HeOmaronpusTHeie (akTophl (Kak BHEIIHEH, TaK U BHYTPEHHEH MpH-
poAbl), BKJIIOYAsi BpPEAHBIC MPHUBBIUKK (HAPKOTHUKH, ajJKOTO0JIb, TabaK) CTPECChl, HApPYIIEHHBIN
TICUXO0IMOIIMOHAIBHBIN ()OH, CEPbE3HO CKA3BIBAIOTCS HA COCTOSTHUU OpraHU3Ma, 3aTparuBasi CaMble
TIYOMHHBIE MOJICKYJISIPHO-TEHETHYECKUE OCHOBBI JCATEIHHOCTH KJIETOK, H YTO C MOJA0OHOTO poja
HapyIIEeHUSIMH OOPOTHCS YPE3BBIUYANHO TPYAHO U TOPOH HEBO3ZMOXKHO.

Teopemuueckue (nekyuu) u npakmuyeckue 3ausamus. ITa 4acTh Kypca Mpenosaraet
IMIAPOKOE HCIMOJB30BAHUE HIUTFOCTPATHUBHOTO Marepualia (CXeMBI, 3JICKTPOHHBIE (GoTOoTpadun)
HETIOCPEACTBEHHO Ha 3aHATHAX (0COOCHHO MPU M3YyYEHUU CTPYKTYPHI KJIETKH), a TAK)KEe H3Yy4CHUE
MHKPOCKOITMYECKHUX IPEerapaToB TKaHeW u opraHoB (B pazaenax «Tkanm», «Opraasl»y). B xoxe
W3YyYECHUSI MCIOJb3YIOTCS TOTOBBIE MHUKPOINPENApaThl KIETOK, TKAaHEW. OPraHoOB; CaWTHI 10
6I/IOJ'IOFI/II/I KJIECTKH, aHaTOMHUHU U d)I/ISI/IOJ'IOFI/II/I, HMCHOIIHMECA B HACTOANICC BPEMS B I/IHTepHeTe
(TIepedeHb OCHOBHBIX OTKPBITHIX CAMTOB IO pa3jeiaM Kypca IMpuiiaraeTcs).

Me:xnpeaMeTHble CBSI3H
Xumus. CTpOCHHE BEIIECTBA. YTJICBOJBI, )KUPHI, OCIKH, HYKICHHOBBIC KUCIOTHI.
Q@usuka. CBOUCTBA )KUAKOCTEN, TEIUIOBBIC SABJICHUS. 3AKOHBI TEPMOIUHAMUKH.

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

OCHOBHO# aKIIGHT NPU HM3YYEHHH BOMPOCOB Kypca HAlpaBJICH Ha aKTUBHYIO paboTy
YYEHHKOB B (hopMe TUCKYCCHM, CEMUHapa, MPOCKTHOW ACATEIBHOCTH, JUANOTa yyumenb —
VueHUK, aKTHBHOTO OOCYXJIeHHsI MaTepuaiia B popme yuenux(u) — yueHuk(u), yueHuKk — yuumerb.

[Tpu n3yueHnH OTIENIBHBIX TEM yJallhecs COCTABISIFOT 0000IArOIINE CXEMBbI, TaOJIHIIbI,
KJactepbl. MIToroM BhIMOHEHHS TAOOPATOPHBIX PAOOT SIBJISIFOTCS OTYETHI C BHIBOJIAMH U
pucyHkamu. ITOroM u3ydeHus: Kypca — BBITIOJIHEHHE BBIMOJIHEHUE 00y4JaroIUMUCs Y9eOHO-
HCCIIEIOBATEIILCKOTO MPOCKTA.

YuuteiBas pa3BuTHE HMHPOPMAIMOHHBIX TEXHOJOTUH JaHHBIM Kypc JOTMOJIHSETCS
MYJIbTHMEUHHBIMA WILTFOCTPAIIMSIMUA U HEKOTOPBIMHU CITPABOYHBIMU MaTepUallaMH 10 OCHOBHBIM
pazzenaM. OTO MO3BOJISIET PACUIMPUTh HAIVISIIHOCTH (IOMHUMO Pa3faTOYHOrO MaTepuana) Mpu
W3YyYEHHH CTPOCHHS KIJICTOK, TKAaHEeH U OPraHOB JKUBOTHBIX.

Cpok peanuszanuu nporpammsi - 1 roa (34 4. B rozn, 1 yac B Hef.)

B kxauecTBe OCHOBHOTO 00pa30BaTeILHOI0 Pe3yJbTaTa BhICTyMAaeT CHOpMHUpPOBAHHAS
crcTeMa 0a30BBIX IIEHHOCTEM:

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

*yMeHHEe ONIEpUPOBATH 3HAHUSIMU B OOJIACTH IIUTOJIOTUH U THUCTOJIOTUU

*IMOIIMOHAIBHOE OTHOIIIEHUE K DBOJIOIUU KUBOW MPUPOJIBI, KaK K 3HAUMMOMY COOBITHIO
B MHUPE€ OPraHUYECKOU MPUPOIBL.



COJEPXKXAHUE YYEBHOI'O MATEPHUAJIA

PabGouas mporpaMma 3JIeKTHBHOTO Kypca 110 OMOJIOTHH [uisi 7- 8 KIIacCOB COCTaBIICHA
COTJIACHO COBPEMEHHBIM TPEOOBAaHMUAM B 00J1aCTH OMOJIOTHYECKOTO 00pa30BaHusl, @ UMEHHO:
COOTBETCTBUE 00pa30BaTEIbHBIM CTaHIAPTaM, IPEEMCTBEHHOCTh 00y4YEHHUsI, IPUOPHUTET
pa3BHUBaOLICH (QYHKIIMK COJEPKAHUS Kypca ¢ HCMOJIb30BaHHEM 000PYy/10BaHHs IEHTPa
«Touka pocray.

VYueOHbIH MaTepual CTpYKTYPHUPOBAH COTJIACHO JIOTUKE Pa3BUBAIOIIETO O0YUICHHS.

l. Buonoruga knetkm — 21 4.

Tema 1. BBegeHune B 6Monorunto KneTkm

3amaun COBpEMEHHOW HUTOJNOTHU. KieTouHas Teopusi — OCHOBHOW 3aKOH CTPOCHHUS
JKUBBIX OPraHU3MOB. 3aciiyra OT€YECTBEHHBIX OMOJIOTOB B 3alllUTE OCHOBHBIX TMOJIOKEHHUM Kile-
TOYHOM TEOPUHU.

Tema 2. O6Wnin nniaH CTPOEHUS KIETOK XMBbIX OPraHN3MOoB

[IpoxaproTsl 1 3ykapuoTsl. CX0JCTBO M paznnyus. JKUBOTHAs U pacTUTENbHAs KIIETKa.
DykapuoTudeckas KiieTka. Teopuu IpOruCX0oKIEHUS SyKapHOTHYECKON KIIETKH.

Tema 3. OCHOBHbIE KOMMOHEHTLI U opraHounabl KNneTok

MembpaHa n HagmeMbpaHHbIN KOMMMEKC

CoBpeMeHHasi MOJIelb CTPOCHHUS KJIETOYHOW MEMOpaHbl. YHHUBEPCAIBHBIA XapakTep
ctpoeHuss memOpanbsl. CoctaB u GpyHKIMH MeMOpaHbl. HamMemMOpaHHBIN KOMILIEKC (KICTOYHBIC
CTEHKH TPOKApPHOT, PACTUTEIBHBIX KJIETOK M TPHOOB, TIMKOKAIMKC >KHUBOTHBIX KIIETOK), €r0
COCTaB M 3HaYEHHUE B KU3HH KJIIETOK M OpPTaHH3Ma.
LinTonnaama n opraHongbl

LluTOCKENCT KIIETOK, €r0 KOMIIOHEHTHI M ()YHKITUY B Pa3HBIX TUIIAX KJIETOK. MeMOpaHHbIe
OpraHouibl KJICTKU (PHIOTUIa3MaTUUYeCKasi CeTh, ammapaTr [oybmku, mu3ocombl). X cTtpoenne u
(hyHKITUU B KIIeTKaX.
MuToxoHApUKU K XIToponnacTbl

Tumnbl oOMeHa BemiecTB B KieTke. McTouHuku sHeprum B KieTke. I'ctcpoTpodbr u
aBTOTPO(bl. OCHOBHBIE 3aKOHBI OWOPHEPTreTHKH B KIETKAaX. 3a4eM HY)KHa SHEPrusl KIETKE.
MUTOXOHJIpUSI — DHEPreTUYEeCKas CTAaHIUA KIETKH. THIBI MHTOXOHJAPUH M HX CTPOCHHE.
CoBpeMmenHas cxema cuaTe3a AT®. Xioporactel U poTOCHHTE3.

Punbocombl. CuHTe3s 6ernka

Tunbel u cTpykrypa pubocoM mpo- u dykapuoT. OCHOBHBIC 3Tallbl CHHTE3a Oelika B
IYKapUOTHYECKON KIIEeTKe; TpaHCcKpuniusa (cuHTe3 u co3peBanue PHK) m Tpancmsums (cunTte3
OCIIKOBOM 1emu). DJIEMEHThl MOJCKYJISIPHO-OMOJIOTHUYECKMX MEXaHU3MOB PETYIAIMU ITOTO
mporecca.

Tema 4. AgepHbin annapaTt U penpoaykuma KneTok )

AQpo aykapruoTMyecKomn KNneTkn u Hykrneoua npokapuoT

Crpoenne u 3HaueHue sjapa. Ilonarme o XxpomatuHe (dy- M TETCPOXPOMATHUH).
[IpencraBnenus o6 ymakoBke reHetndyeckoro marepuana (JJHK) y mpo- u sykapuot. CtpykTypa
XpOMOCOM. SIIpbIIKO, €ro crpoeHue U GyHKUUU.JKM3HEHHBIH LUK KIETKH. Penpomykius
(pa3mHOxeHHe) KkineTok. [ToHaTHe 0 KU3HEHHOM LIMKIIE KIIETOK, ero nepuoasl. Perumkanus JTHK
— BaHEWINMH 3Tan XKU3HU KIeToK. Mexanusm u npouecc permkanuu JHK. Mwuto3s, ero
OuoJIoTHYECKOe 3HAUYEeHUE, OCHOBHBIE (ha3bl, perynduus. Pa3HOBHJIHOCTH MHUTO3a B KJIETKax
pa3HbIX opranu3MoB. [lenenue u auddepeHupoBKa KIETOK, UX COOTHOIICHUSI.

CranmoHapHele W KamMOuanbHble (pacTyliue) KIeTo4YHble cucteMbl. [loHsTHE O
CMBOI0BbIX KIemKax, UX 3HaueHue B (QyHKIIMOHUPOBAHUM OpraHu3Ma. TeopHs cmeoosvix Kiemok
— TPOPBIB B COBPEMEHHON OMOJIOrMU U MeIuIHe. Pak — HEKOHTpoJIMpyeMoe JefIeHHE KIETOK.
[IpoGnema crapeHus KJIETOK U TKaHEH.

Tema 5. Bupychbl kak HekneTo4dHas hopma XnU3Hu



Crtpoenue BUpycoB U uX Turibl. JKU3HEHHBIA UK BUPYCOB (Ha nmpuMepe Bupyca CITINla
wi renaruta). COBpeMEHHOE COCTOSIHME NpoOIeMbl OOpPHOBI ¢ BUPYCHBIMU HWH()EKIIHSIMH.
BaknuHanwmsi: 1OCTHKEHUS U POOIEMBI.

Tema 6. DnemMeHTbl NaToNorMmn KNeTKkn

Peakuusi k1eTOK Ha BO3JEHCTBHE BPEAHBIX (DAKTOPOB Cpelbl (aJIKOTOJIb, HAPKOTHKH,
KypeHHe, TOKCHYHBIC BEIIECTBA, TSKEIble METaLlbl U T. 1.). KilerouHble W MOJIEKYJISIpHbBIC
MEXaHHU3MBI OBPEIKIAIOIICTO ICHCTBUS Pa3INIHBIX (DAKTOPOB HA CTPYKTYPY U (DYHKIUIO KIIETOK.

Il. CpaBHUTENbHaa (3BOMKLUMOHHAA) TMCTONOMA — y4yeHue o TKkaHgx — 10 u.

Tema 1. lNoHATME O TKAHAX MHOMOKIIETOUYHbIX OopraHM3moB

Onpenenenne Tkanu. Kmaccudmkanms tkaneit. IlpowcxoxieHwe TKaHEH B DBOJIOIHH
MHOTOKJIETOUYHBIX KUBOTHBIX W Pa3BUTHE TKAHEH B MpOIlIeCCe MHIWBUAYAILHOTO Pa3BUTHS Opra-
HU3Ma (OHTOTEHE3).

Tema 2. dnutenuanbHble TKaHU

HOKpOBHBIe SIUTENIMU TO3BOHOYHBIX U O€CIIO3BOHOYHBIX )KI/IBOTHI)IX.OI[HI/I dZ)YHKHI/II/I —
PA3HBIC PCUHICHMA. Kumreunsie osnurenmu.  Twumsl nUeBap€Husds B KHMBOTHOM MHPE —
BHYTPUKIICTOYHOC U IIOJIOCTHOC. Kto kak nepeBapruBacT MUY, MO3anKa SBOJIFOIUH.

Tema 3. MblWweYyHble TKaHu

Tumbl MBIMIEUYHBIX TKaHEH Yy TIO3BOHOYHBIX U OECIIO3BOHOYHBIX  YKHMBOTHBIX
(comaTHYecKue TOMEepPeYHOTIONOCaThie U KOCHIE; CEepJCYHBIC IOIMEPEYHOIOI0CAThIe; TIIAIKNE).
Oc00EHHOCTH WX KJIETOYHOTO M TKAaHEBOTO CTPOEHHUS B PA3HBIX I'PpyMIax KUBOTHBIX. CXOACTBO H
pasnnuus; NapajuieaIn3M U TUBEpPreHIus.

Tema 4. TkaHn BHyTpeHHen cpepbl. CoegmHuTenbHasa TKaHb

OnopHO-MeXaHWYECKHNEe TKaHU (COCIWHUTEIbHAS TKaHb, XPSIl, KOCTHAs TKaHb). CXEMBbI
CTPOCHHSI W DJIEMEHTHI JBOJIIOIMU OIMOPHBIX TKAHEH y JKMBOTHBIX. KpoBb. DJIEMEHTHI KpOBHU
MMO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. DyHKIMM KpoBU. BocmameHne W UMMYHHTET.
Heo6xoauMoCTh 3ammThl BHYTPEHHEH Cpe/lbl OT BHEIITHUX areHTOB (aHTUT'EHOB). TKaHU U KJIETKH,
MIPUHUMAOIINE YYaCTHE B 3alIUTHBIX PEaKIMsIX opraHu3ma. IMMyHHUTET; MOHITHE 00 OCHOBHBIX
TAMaX HWMMyHHTeTa. DaKTOPHI, BIMSAIONME HAa (YHKIHOHUPOBAHWE HMMMYHHOW CHCTEMBI:
9KOJIOTHS, BUPYCHBIC W MH(EKIIMOHHBIC 3a00JieBaHUs, ayTOMMMYyHHbIe 3a0oneBanus. CIINI —
gyma XX BeKa; CMEpTelIbHAas OMAacHOCTh 3TOH OOJIe3HW AJI1 4ejoBeKa W IMyTH OOprOBI C ee
pacrpoCTpaHCHHUEM.

Tema 5. TkaHn HepBHOW CUCTEMDI

3HaueHue HepBHOﬁ CHUCTEMBI KaK I'JIaBHOH I/IHTerI/I]T)YIOH_Ieﬁ CHUCTCMbI HAILICI'O OpraHru3Ma.
DneMeHThl HEpPBHOM TKAHHW: HEHUPOHBI W TJHAJIbHBIC KICTKH. YHHBEPCAIbHBIN XapakTep paOOThI
HCPBHBIX KIJICTOK BCCX OPraHu3MOB. Me)KHeﬁpOHHLIe BSaHMOHCﬁCTBHH; cuHancel. I'musgs —
BaKHBIN DJIEMEHT He‘pBHofI CHCTEMBI. YdacTHe I'JIMU B O6paSOBaHI/II/I 000J104YEK HCPBHBIX BOJIOKOH,
B OOMEHHBIX nponeccax 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 OOHOBIIEHUS HeﬁPOHOB.

1R YyebHo-uccnegoBartenbckas AeaTenbHOCTb — 2 Y.

V. 3akniyeHme -1 Y.

3HayeHne 9BONMIOUMOHHOIO noaxona rnpu N3y4eHmm KrneTok n TKaHEW XXMBOTHbIX U
yenoseka .O0medbnoI0rHIecKuc 3aKOHOMEPHOCTH, OTKPHITHIC TIPU N3YUYEHUH OCHOBHBIX
CTPYKTYp U MPOIIECCOB B KHUBOU MPHUPOJE, — OCHOBA COBPEMEHHOM MOJIEKYIISIPHOI OMOJIOTUN U
MeauiuHbl. Hemaroaa u nusiBka, qpo3oduia u Kpbica, CTBOJIOBAs KJIETKa U KYJIbTypa TKaHeH —
BCE€ 3TO MOJIeTIbHBbIE OOBEKTHI JIIsl PEIICHUS aKTYalbHBIX 3a]1a4 COBPEMEHHOW OMOJIOTUH U
MEIULIMHBI.



III. YYEBHO-TEMATHUYECKUM ILIAH

Ne Tema KonnuectBo yacoB | OOpa3oBaTenbHbIN pe3yabTaT
n/n Bece- | Teo- | Jlao.
ro pus U 1Ip.
pao.
I
buosiorust KJIeTKu: 21 15 6

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

Kremku IIUTOJIOTHU ¥ OCHOBHOTO 3aKOHA
CTPOCHUS )KUBBIX OPTaHN3MOB.

1.2 | O6wut nnaH cmpoeHus 4 2 2 YMeHue XapakTepu30BaTh
KIIeMOK XXUBbIX Op2aHU3MOo8 ¢ IPOKAPUOTUYECKYIO H
UCNOJIb30BAHUEM 9YKapUOTHYCCKYIO KICTKH,
odopynoBanus nenTpa «Touka TEOPUHU UX TTPOUCXOKICHHUS.
pocTay.

1.3 | OcHOBHbIE KOMIOHEHMbI U 3 1 2 XapakTeprucTuka COBPEMEHHOM
opaaHoudb/ KI1emeok c¢ MOJECIN CTPOCHUA KJICTOYHOM
HCNOJIb30BAHUEM MeMOpaHBbI, TUTOCKENeTa,
odopynoBanus nenTpa «Touka OPraHOMIOB.
pocTay.

1.4 | AdepHbIl annapam u 5 4 1 CrpoeHue 1 3HaUYEHHE S/pa,
penpodyKuusi KIemok ¢ SAZIPBIIIKA, XPOMOCOM;
HCNOJIb30BAHUEM XapaKTePUCTHKA )KHU3HEHHOTO
o0opynoBanus neHrpa «Touka LIAKJIA KIIETKU.
pocTay.

1.5 Bupychi Kak HeknemouHas 4 4 Tuner BupycoB. CoBpeMeHHOE
bopMa Ku3HU COCTOSTHUE TIPOOJIEMBI OOPHOBI €

BUPYCHBIMH UH(EKIUSIMHU.

1.6 | QnemeHmebl namosoauu 2 1 1 Peakmuu KieTok Ha

Knemku BO3JICIICTBUE BPEIHBIX
(haKkTOpOB CPEIbI.

1.7 | lMNpoucxoxdeHue u seonoyus | 2 2 Teopun npoucxoxkaeHUS

KIIemox. JyKapuOTHYECKON U
POKAPUOTHYECKOI KIETOK

II
CpaBHUTe/ILHAS THCTOJIOTHS: 10 5 5

2.1 | BBegeHue B rucTonoruio. 1 1 Onpenenenue Tkanu. Teopus
[MoHATHne o TKaHAX «OBOJIOIMOHHON JTUHAMUKH
MHOTOKITETOYHbIX OpraHU3MoBe TKAHEBBIX CUCTEMY;
HCI0JIb30BAHUEM KJIacCU(pUKAIUs TKaHEH.
o0opynoBanus nentpa «Touka
pocTay.

2.2 | QnutenuanbHble TKaHU ¢ 2 1 1 XapakTeprucTuKa MOKPOBHBIX
HCIOJIb30BAHNEM AMUTENNEB MO3BOHOYHBIX H
odopynoBanus uentpa «Touka 0€CI03BOHOYHBIX KUBOTHBIX.
pocTtay.

2.3 | MblWweYHble TKaHu ¢ 2 1 1 THIEI MBIIIIEYHBIX TKAHCH,
HCI0JIb30BAHUEM 0COOCHHOCTH MX KJIETOYHOTO U
odopynoBanus uentpa «Touka TKaHEBOTO CTPOSHUS Y Pa3HBIX
pocTay. OpraHN3MOB.

2.4 | TkaHn BHYTpeHHeWn cpeapbl. 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 HEPBHOW CUCTEMbI ¢ 3 1 2 XapakTepucTuKa JIEMEHTOB:
HCIOJIb30BAHUEM HEHPOHBI U TJIHANIbHBIC KICTKH,
odopynoBanus neHTpa «Touka UX YHUBEPCAIbHBII XapakTep
pocTay. paboThl.

III | YueGHO-HnCCIeT0BATEIbCKAS 2 2 VMeTh NpeICTaBUTh U
ACSITEIBHOCTD 3alIUTHTH POCKTHYIO padoTy.

IV | 3akarodenue 1 1 Peanuzanust

00111e010IOTrMUECKUX

IPUHITUIIOB U 3BOJIIOIHOHHOTO

H0/JIX0/1a B U3y4YCHHH KJIETOK,

TKaHEH KUBBIX OPraHH3MOB.
HUTOTI'O: 34 21 13

IIpuMepHBIe TEMBI VIS POEKTHOM AeATEeJbHOCTH:

1.Mcrionp30BaHuE KMBBIX OPraHU3MOB B CEJIBCKOM XO3SICTBE, MEAUIIMHE,

MHUKpPOOHOJIOTHH, OMOTEXHOIOTHH.

2. Benukne Myxu HayKH.

3. 'eneTnyecknii KOHCTPYKTOP

4. VI3yuenune KJIETOK M UX POJU MHTHOUTOPOB HA MPUMEPE PACTUTEILHON KIETKH.

5. I[lytu pacnpocTpaHeHus: OaKTEpHATBbHBIX MHPEKIIUA W ITyTH IPEIOTBPAIICHUS

3a00JI€BaHUI.

6. 'upynorepanusi.

7. OcoOeHHOCTH CTPOCHHUA OJHOKJIETOYHBIX OPraHu3MoOB, paCTCHHﬁ, JKUBOTHBIX, I‘pI/I6OB,

OakTepuii, BUPYCOB.

8. UcTopust u3ydeHus: BUPYCOB.

9. Bupycsl Bcerga He AalOT CIOKOWHO KUTh.

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

«Kinetxku u TkaHm»




IV. Kajien1apHo - TeMaTH4ecKoe IVIAHMPOBAHUE

Cpo
KM
(y4 JdemMoHcTpanus Dop XapakrepucTuka
eOH (HArIAAHOCTD, Ma OCHOBHBIX BH/I0B
Tema ypoka
asi TeXHUYeCKHe CPeCTBA | 3aHH NeATeJbHOCTH
Hel o0y4eHus) THA o0yuarommxcst
enst
)
I. buosorus Kierku
(21 v)
MUuKpOCKOMBI, TOTOBBIE OOBACHATH POJIb U
MUKpOTMpenapaThbl 3aJjaud COBPEMEHHOM
(3pUTPOIUTHI JATYIIKH), LUTOJIOTUH, TIOJ0XKEHUS
yamku [letpu, nunerku, KJIIETOYHOU TEOPHHU.
1 BBenenune B OHOJIOTUIO CTaKaHYHMKH C BOJIOH, Jlex- | BcmomunaroT
* | ketkw (1 9) MPEMETHBIC U s | yCTPOMCTBO MUKPOCKOTIA
IIOKPOBHBIE CTEKIIA, U METOJMKY
MUHLETHI, HOXKHUIIBI, MIPUTOTOBJIECHUS
dbunsTpOBaNIbHAS Oymara, BPEMEHHBIX
IpenapoBAIbHbBIC UTJIbI MHKPOIIPENapaTosB.
1.2 OO0mmii JIaH CTPOeHUus
KJIeTOK (4 4.)
Brigensaior
[TpoxapuoTsl. IlapcTBO Tabmamy, HQP’ N cemMu CYHICCTBCHHBIC
2. MYJIbTUMEIUNHBIN MPU3HAKU CTPOCHUS U
OakTepu. Hap
KOMILIEKC JKA3HEACITEIbHOCTH
MIPOKAPHOT.
[Ipa
KTH-
KyM
c
HCIO
MUKpOCKOIIBI, YaIIKK
JIb30
[lerpu, nunerku, N3y4aroT ocobeHHOCTH
OcobenHoctu CTaKaH4YMKH C BOJOH, bai CTPOEHUS U NIPOLIECCOB
OaKTepuaTbHBIX KIETOK IIPEIMETHBIE U HﬁeM KU3ZHEJEATEIIBHOCTH
3. | IIP Ne 1: U3yuenue IIOKPOBHBIE CTEKIIA, ;Hzg MPOKAPHUOTHUECKHUX
MOJIOYHOKHCIIBIX MUHIIETHI, KJIETOK Ha IIpUMepe
OakTepuil. ¢unpTpoBasbHAs Oymara, anu MOJIOYHOKHUCIIBIX
paccoJ KBalleHHbIX " OakTepuil.
oBoel, «budumoxr» TieHT
pa
«To
YyKa
poct
a».
4. | Dykapuotsl. Ocobennoctu | Tabmuuel, [HOP, ceMH W3y4aror crpoeHue




KJIETOK PaCTEHUH, MYJIbTUMEIUMHBINA -Hap | KIETOK LAapCTB )KUBOU
KUBOTHBIX, TPHOOB. KOMILJIEKC MIPUPO/IBI.
IIpa
KTHU-
KyM
c
MUKpPOCKOIIBI, YaIIK1
HCIO
[Ierpu, nunerku,
. JIb30 N3yyaror crpoeHue
. CTaKaHYMKH C BOJIOMH, .
OO0mwmit TIa" CTpoeHUS BaH KJIETOK PaCTEHUH,
MpEeMETHBIC U
KJIETOK JKHUBBIX Hem JKUBOTHBIX, TPUOOB.
MOKPOBHBIE CTEKIIA,
OpPraHU3MOB. 00op | BoiaensaroT npuzHaku ux
5. GuIbTpOBaNIbHAS Oymara,
[TpakTudeckast pabora Ne2 Y10B CTPOCHHS U
npenapoBaJIbHbIC UTJIBI,
N3yuenune kierok aHu KU3HEACITEIHHOCTH.
JUCThSI aMapulIuca,
3YKApHUOT. s CpaBHHUBAIOT KJIETKH.
npenapar KJIETOK MeUYeHU HeHT
aKCOJIOTJISA, KyJIbTypa pa
0OKeN
P «To
YyKa
poct
a».
1.3 OcHOBHbIE KOMIIOHEHTbI
" | m opranonabl KJaeTok (34)
IIpa
KTH-
K
Taomuia M
c N3yuaror cTpoeHue
«Ilna3maTnyeckas .
UCIIO0 1a3MaTH4ecKon
MeMOpanay, [JOP v
CoBpemeHHast MOJIelb JIb30 MeMOpaHbl, €€
. MUKPOCKOTIBI, YaIIK1
CTpOEHUS KIETOYHON BaH IIPOHUIIAEMOCTb.
[letpu, nuneTkw,
MeMOpaHbl. DyHKIIUN . ueM | BBIABIAIOT B3aMMOCBS3H
CTaKaH4YMKH C BOJOM,
MeMOpaHBbI. odop MEXIy CTPOCHUEM
6. XJIOPUJOM HATpUs, ..
[IpakTuueckas padora Ne3: A ——— YA0B MeMOpaHBbI U €€
N3ydenue miazmoiusa u p aHu | QYHKUUSMHU Ha IpUMeEpe
MOKPOBHBIE CTEKJIA,
JIeTIa3MoJiu3a B | 1a3MoJIn3a u
bunbTpoBasIbHASA Oymara,
PaCTUTENBHBIX KJIETKaX. HEeHT JIen1a3Mou3a.
HO>KHUIIBI, a
[PenapoBalIbHbIE UTJIbI, ETO
KOXUIIA YEIIyH JIyKa.
H yrIyK yKa
poct
a».
IIpa
MynbTUMEIMITHBIA KTH-
KOMILIEKCIIPE3EHTal, KyM
npenaparsl «l TMKOreH 1 c
['oToBAT MUKpOTIpEnapat
JKUP B KIIETKAX IEYCHU», | HCIIO
. YelIyu KOXKHUIIbI JIyKa,
HEOKpalIeHHBIN JIb30
[uronna3zma u OpraHouIbI. paccMaTpuBarOT TOTOBBIE
MUKpOIpenapar Koxu BaH
[IpakTuueckas pabota Ne4: npenapatsl. Habmrogarot,
7. roJIOBAaCTHKa, Hem
N3yuenue ctpoeHus . OIMCBIBAIOT, CPABHUBAIOT
. «[ImacTuHYATHIHA o0op
YKapUOTHYECKOU KIETKH. kietku. Ha ocHoBe
KOMILJIEKC B HEPBHBIX Y0B
CpaBHEHHUSI JIETAI0T
KJIETKAX, aHu
BBIBO/IBI.
MuKpodoTrorpadun |
SYKapUOTHYECKUX LHEHT
KJIETOK pa

«To




YKa

pocTt
a».
Ha ocHoBe cTpoeHnus
Tabnuma u anrIKanus, OPraHouIOB BBIJICISIOT
MuTtoxoHIpun.
«buocunTe3 Oenkay, Tect | mpu3HaAKU NPOLIECCOB
XnopormiacTtel. Puéocomel.
8 cxema «DOTOCUHTE3Y, KOHT | 0OMEHa BEIICCTB,
Tuner oOMeHa BEIIeCTB B .
KIeTKE «DHEPreTUUeCKuit pOJb | IPEBPAILICHUS SHEPTUH,
' oomeH» MIATAHUSI, TBIXaHUS
KJIETOK.
SAnepHblii annapar u
1.4. | penpoayKIus KJIeTOK
(Eh))
BrIgBIISIIOT 0COOEHHOCTH
Ctpyktypa u KIIUHU Tabnuip! - dosun Jlex
9 PYKTYPa H QYHKIL el - § ’ CTpOEHUS U 3HAUYEHUs
sapa. XpOMOCOMBL. Mpe3eHTalHs, Hst
s7ipa ¥ XpOMOCOM.
XapakTepus3yroT
CoBpemeHnHoe P PHSYIO
Tabnuiipl, Tpe3eHTaIus, TeHETUYECKUN MaTepra
MpEJICTaBICHUE O N Jlex
10 MYJTbTUMEIUHHBIN MIPOKAPUOTHUECKUX U
CTPYKTYpE T€Ha MPOKAPUOT s
KOMILIEKC IYKAPUOTHIECKUX
1 DYKapHoT.
OPraHu3MOB.
JKu3HeHHBIN MUK KIETOK. | TaOmuipl, mpe3eHTaIus, o
NI Jlek | OnuchIBaOT KU3HEHHbBIN
11 | Pennukanns JJHK B MYJIbTUMEIUINHBII
s IIAKJT KJIETKU
IYKAPUOTHYECKUX KJIETKaX. | KOMIUIEKC
IIpa
KTHU-
KyM
c
UCIIO0
. JIb30 Briaensior ¢dazbl
PenuaTteiit nyk,
BaH npoliecca 1ejaeHus
MUKPOCKOII, TPeIMETHbIE
Muto3. Turmsl Muto3a. HeMm KJIETOK Ha IpuMepe
CTeKJIa, penapoBalbHbIE
[IpakTnueckas padora Ne5: ooop MuTto3a B KIeTKax
12 WTJIbl, CKaJbIICNH, o
MuTo3 B KJeTKax y/10B KOpHEH JIyKa,
dbunbTpOBasIbHAS Oymara,
KOpelIKa JyKa. aHu OTNMCHIBAIOT (ha3bl
KpacHUTelb alleTOKapMUH,
sl | MUTO3a, JEIat0T BBIBOBI.
CIIUPTOBKH
LHEeHT
pa
«To
yKa
poct
a».
OBilaieBalOT yMEHUEM
apryMEHTHUPOBATh CBOIO
CrapeHue KIETOK U N nc TOYKY 3pEHHS B XOJI€
P . HOP, mynpTuMeuiiHbII A ¥y 3p A
13 | Tkanei. Teopus ROMILICKC KyC JUCKYCCHUU T10
CTBOJIOBBIX KJIETOK. cus 00CYXIEHHUIO TTPOOIIEM
COBPEMEHHOI Onosorun
Y MEJIULIUHBI.
Bupycsl kak
1.5 | HekJyieTouyHas popma

JKU3HU (4 4)




Tabmuna «Ctpoenue

BUpyca TabauHOI Briaensats
CrpoeHue BUPYCOB. MO3auKN», CYLIECTBEHHbIE

14 Pacnipoctpanenue BupycoB | «AneHosupycy», «Bupyc | Jlek [IPU3HAKU CTPOCHUSA
B npupoze. Bupycel u TPUIIIIAY, s BUpYCOB. OOBSACHATH
YEeI0BEK «bakrepuodar», «Bupyc pOJIb BUPYCOB B KU3HU

UMMYHOIeHUIIATA YesoBeKa.
YEJIOBEKA»
XpaHeHue U nepegaya N3y4daroT ocobeHHOCTH

15 TE€HETUYECKON JlnHamuueckast MoJienb, Jlex JKU3HEEATECIIbHOCTU
nHpOpMAINY BUPYCAMHU. Hop LU BUPYCOB, UX
JKW3HEHHBIN UK BUPYCOB pa3sMHOXEHHE.

IIpuBoauTH
Tabmuel, pororpaduu ¢ ek JI0Ka3aTeNbCTBA

16 Crioco6s1 GOpBOBI € MOPAKEHUSIMU 00OBEKTOB s HEOOXOAUMOCTH MEp

BUPYCHBIMU UHQEKIUAMU | BUPYCHBIMU ’ pPOPUIAKTUKH
UH(pEKINUIMH. rect 3a00JIeBaHUH,

BBI3bIBAEMBIX BUPYCAMH.

MyneTumenuiias

JloctrxeHus 1 npoOiaeMbl ceMu

17 MPE3EHTAIMS, CXEMBI,

BaKIMHAILIUH. Hap
TaOIUIILI

1.6 DJIeMeHTBhI IaTOJI0T UM

KJIeTOK (2 4)

IIpa

KTH-

KyM

c

HCIIO
Peaknus kierok Ha JIb30 AHanu3upyroT U
BO3/IEUCTBUE BPEIHBIX BaH | OLICHUBAIOT MOCJIEACTBUS
(hakTOpOB Cpelibl. Hem JEHCTBUS aJIKOTrOJId,

18 [Ipaktuueckas padora Ne6: | LIOP, mynbTuMenuitHplii | 000p | HUKOTHHA U HAPKOTUKOB
[IpornosupoBanue KOMILIEKC YAOB | Ha OpraHU3M YeJIOBEKa.
HOCJIEeACTBUN AeHCTBUS 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 MOMYJISIPHOM JINTEPATYpE
MOJIEKYJISIpHBIE dotorpadumu, MOBPOKAAIOUINC
MEXaHU3MBI CIIPaBOYHBIE U3JaHMS, coMi MICXATHSMPI KJICTOK

Hap OpraHu3Ma, 0ObACHATh

TOBPCKAAOIICTO JIeNCTBUSA
Ha OpraHu3M YCJIOBCKA.

CJIOBapH,

POJIb BpEAHBIX (GaKTOPOB
U UX MOCIIEACTBHUI Ha
JKU3Hb YEJIOBEKA.




Hponcxome}me Hu

1.7.
IBOJIIOLMS KJIETOK (2 4)
N3yyaror Teopun
MIPOUCXOXKACHUS KIETOK
[Ipoucxoxaenue u MynbTUME IUITHBIN Tex OBiazieBalOT yMEHUEM
20 | 5BOJIOLHMS KJIETOK KOMIUIEKCIIPE3EHTaLus, st apryMEHTHPOBATh CBOIO
IIPOKAPHOT. Hop TOYKY 3PEHMS 110
BOIIPOCY
IIPOUCXOXKACHUS KIIETOK.
CpaBHUBAIOT TeOpUU
[Ipoucxoxnenue u MynbTUMe TMITHBINA TecT | IPONCXOXKIEHNS KIETOK.
21 | sBOJIOLMS KJIETOK KOMIUIEKCIIPE3EHTaLus, KOHT AprymMeHTHpyoT,
9yKapuoT. 1(0) % poJib IIPUBOJAT CBOU
JI0Ka3aTeNIbCTBA
II . CpaBHuTebHAS
ructoJorus (10 u)
BBeaeHue B rucTOJIOTHIO
2.1.
(1 9)
3HAKOMSTCS C TEOPUEHN
N ABOJIIOLIMOHHOMN
[Tonsatue o TKaHAX LHOP, mynbTUMEIUIHHBIN "
Jlex JUHAMUKHU TKAaHEBBIX
22 | MHOTOKJIETOYHBIX KOMILJIEKC C pa3InYHbIMHU
. s CUCTEM,
OpraHu3MOB TUIIAMH TKaHEH.
KJIacCCU(PUIMPYIOT TKAaHU
OpraHr3Ma 4ejI0BeKa.
JNuUTeJMATbHbIE TKAHU
2.2,
29
OnuTeNny — NorpaHuYHbIE Jatot o0mryro
TkaHu. O0mas XapaKTEPUCTHUKY U
XapaKTEePUCTHKA U . KJIacCU(PHUKALUIO
P P MynsTuMeauiias Jlek (uxan
23 | knaccudukanms. ANUTENNAIBHBIM TKAHIM.
Mpe3eHTalNsL, TAOIUIIBI s
[TokpoBHBIE 31U TENINN Paccmarpusarot 1o
0€CI03BOHOYHBIX TabIuIaM MOKPOBHBIE
YKUBOTHBIX SIUTEINH.
IIpa
KTH-
KyM
c
HCIIO0
Kueunslie snutenuu. JIb30 N3yuaror
Kenesuctsie snuTEIUN. BaH MHUKpoIpenapar
MukpocKomnbl, TOTOBbIE .
Cekpenus — HeM | DJIUTEIUaIbHOM TKaHU,
. MUKpOIIpenaparsl,
24 | yHUBepCaIbHOE CBOMCTBO o0op OIMCBIBAIOT
Mukpoororpadumu,
KJIETOK o YIOB | DIUTEJIHAIbHBIE KIETKN
CIal/Ibl, TAOMHUIIBL.
[IpakTuueckas padborta Ne7: aHu Ha TOTOBBIX
DnuTenuanbHbIe TKAaHU. | MUKpOIpenaparax.
LHeHT
pa
«To
YyKa

poct




ar.

2.3. | MblieuHble TKaHU (2 4)
PasznuyaroT Ha Tabnuuax
25 Tumb! MplevHbIX TKaHeH | MukpodoTtorpadumu, u ¢otorpadusax
KUBOTHBIX. TaOJIULbI, MOAETIH. MBIILIEYHbIE TKAHU, TAIOT
y 0 , ,
UM XapaKTEPUCTUKY.
IIpa
KTH-
KyM
c
UCIIO0
JIb30
BaH
Oco0eHHOCTH CTPOEHUS neMm
MEILETHLX TKAHEH Mukpockomnbl, TOTOBbIE 060 CpaBHUBAIOT KJIETKU
26 i MHKpPOIIpenaparsl, p Pa3INYHBIX BUJIOB
[TpakTuueckas padota Ne8: y/10B .
MuKpodoTorpadpuu. MBIIIEYHON TKaHH.
MpbleyHbIE TKaHU. aHu
|
LHEeHT
pa
«To
yKa
poct
a».
24 TkaHu BHyTpeHHel
" | cpeambt
OnopHo-MexaHn4eCcKue
TKaHHU.
MukpocKkomnsl, TOTOBbIE
DBOJIIOIMS OTIOPHBIX
. MUKpOIIpenaparsl — XapakTepusyrT U
TKAHEH y dKUBOTHBIX. .
Pa3HOBUAHOCTH TKaHEH Tpa KJIACCU(PUIUPYIOT TKaHU
BHYTPEHHEH cpeabl BHYTPEHHEU CpPENBI. .
27 | Ilpaktuueckas pabota Ne9 yIb PEARL, KTH- ytb PeAl
Vsvaenie Tkanei MuKpodoTtorpaduu, y PaccmatpuBarot
yi . CIIMCKH CAMTOB, ™ 0COOEHHOCTH UX
BHYTPEHHEH CpeJibl €
JOTIOJIHUTEIbHAS CTPOCHUS
HCNO0JIb30BAHUEM
auTeparypa
000py/10BaHMSI LIEHTPA
«Touka pocray.
ONEKTPOHHBIE N3yyarot Tumnsl
NMMmyHuTeT. Mukpoororpadumu, Juc | nmmmynwurera. [TpuBogsar
28 | Tunsl UMMyHUTETA. CIIMCKH CalTOB, KYyC JI0Ka3aTeNnbCcTBa 10
CIIN/J — gyyma XX Beka. JOIIOTHUTENbHAS cus HE00X0IMMOCTH
JauTepaTypa BaKIMHALNH.
2.5. | HepBHas TkaHb (3 1)
Paznuyaror Ha
HeliponHas teopust MHIKpOGoTOrpadmx
29 | CrooeHme Heil OHa. AKCOH [IpesenTtanus , [IOP, Jlex | KJIETKM HEPBHOU TKaHH,
p poHa. MuKpodoTrorpadun us U3Y4aroT CTPYKTYpPY

U JCHIPUTHI

HEHpOHA KakK €IUHULLY
CTPOCHUS HEPBHOU




TKaHH.

HepBHble kiieTku
0EeCII03BOHOYHEIX.
B3aumonerictBue Mexy

MHuKpOCKOTIBI, N3y4daror HEpBHBIE
HEPBHBIMHU KJIETKAMHU [Ipa
MUKpOIIpenaparsl, TKaHH, BBIICIISIOT HX
30 | [Ipaktuyeckas pabora KTH
. Ha0OPBI JIEKTPOHHBIX CYILIECTBCHHBIC
Nel0: M3yuenue HepBHOU . KyM
MuKpodoTorpaduit MPU3HAKU.
TKaHH. € UCNO0JIb30BAHUEM
000py/10BaHMsI LIEHTPA
«Touka pocray.
HeiipocekperopHbie
KieTku. ['nus. HepBHas
cucTeMa — rilaBHast PaznuuaroT Ha Tabmunax
WHTETPUPYIOLIAs CUCTEMA u (otorpadusx HEPBHBIE
OpraHu3Ma >KHBOTHBIX U TKaHH, JaI0T UM
yenoeka. [Ipaktnueckas Mukpockorsl, e XapaKTEPUCTUKY,
31 pabota Nell: M3yuenue MUKPOMPEINAPATHI, KTI;I CpPaBHHBAIOT.
AIEKTPOHHBIX Ha0OPBI IIEKTPOHHBIX By YcranaBimuBaroT
MuKkpodoTorpadpuit MukpogoTorpadpuit ™ B3aUMOCBSI3b UX
HEPBHOM TKaHH. € CTPOEHUS C
HCNO0Jb30BAHUEM BBITIOTHSIEMBIMHU
000py10BaHMS LIEHTPA GyHKIMSIMH.
«Touka pocray.
III. Y4eOHo-
HccJie10BaTe/IbCKast
AeSITeJIbHOCTD (2 4)
N AHanM3UpyrT U
LHOP, MynbTUME TUIHBII py
Pemienne akTyanbHbIX OLICHUBAIOT CMBICIIOBBIE
KOMILIEKC Kon
3a/1a4 OMOJIOTUU U YCTaHOBKH 10
32 Cnucok Tem dbepe
MEJMLHHBIL. 3alllnTa OTHOILIEHUIO K CBOEMY
HCCIIEI0BATENIbCKUX HUUS
MIPOEKTOB 3I0POBBIO U 3/I0POBBIO
paboT mpunaraercs
OKPYXaIOILIHUX.
Bb1aBUraroT runoTessl 1
. . | Kon | aprymenTtupyror
HOP, mynpTuMeuiiHbII PryM pyio o
33 | 3ammTa IpOEKTOB. depe | pe3yabTaThl CBOCH
KOMILJIEKC .
HIHUS | UCCIEIOBATEIbCKOM
JIeSITEIbHOCTH.
IV. 3akaouenue (1 4)
IIpuBonsaT
JI0Ka3aTelibCTBa
HE00X0IMMOCTH
3HauEHHUE IBOJIOLUOHHOTO .
Ta6muuel, L{OP, Kpyr | nonyyeHHbIX 3HaHUH 11
MoJX0/a NpU U3y4eHUH N .
34 s MYJIbTUMEIUNHBIN JBI | pelIeHus! aKTyaJIbHBIX
KJIETOK U TKaHEH KUBBIX .
KOMILJIEKC CTOJI | 33]1a4 COBPEMEHHOU

OpraHu3MoOB.

HAyKH, IJid BEACHUA
310pOBOTO 06pa3a
JKH3HU.




V. YYEBHO - METOAUYECKOE OBECIIEYEHHE

PekomeHaoyemas nutepatypa anst ydutens v Ans yyalimxcs:

. Aas0epre B. u ap. MoaekynapHas Onosnorus kietkd. M.: Mup. 1994.

. BBenenue B MoJIeKyIISIpHYIO OHoaoruo. M.: Mup, 1988.

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

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

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

D w1

Ta, 2000.

O6mras 6uonorus. / ITox pen. A. O. PyBunckoro, M.: IlpocBemenne, 1999.
PonanXX-K. u n1p. Atnac no O6uonoruu 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-canTbl



http:// cellbio utmb.edu — catim ynusepcumema fOma (CILLA) no xremounoii buonozuu,
2UCMONI02UU, AHAMOMUU U PUFUOTIOUU

http:// www.biology.com /campbell — catim yuebnuxa no 6Guonocuu

http://www.uni-mainz.de/FB/Madizin/Anatomie/Workshop — caiim ynusepcumema
Mauiny (I'epmaniist) no MUKPOCKORUYECKOU AHAMOMUL, YUMOTI02UU U SUCTON02UU

http://www.nature.ru — caum MI'Y (Poccus) no écem pazoenam OUOI02uUU, MEOUYUHbL U
opyaum Haykam (cmamwvu, peghepamsi, 0630pbl)

http://www.isscp.rssi.nl — catim Copocosckoco 06pazoeamenbHo20 HCYypHALA (8ce
cmamvu 8 c860000HOM docmyne)

VI. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHUE KYPCA

Peanuzarus nieneit, sIBISIONIAXCS TJIABHBIM yciaoBUeM (D PEKTUBHON y4eOHOM
JESATETPHOCTH 00yUYaOIIUXCs, HEBO3MOXKHA 0€3 UCIIOJIb30BaHMSI OCHOBHBIX 00pa30BaTeIbHbBIX
pECYpCOB: Yy4eOHO-METOAMUECKUX MAaTEPHATIOB, HATJISAHBIX JeMOHCTPAIMOHHBIX TOCOOMI 1
TabJIUII, NIEKTPOHHBIX yueOHUKOB. [Ipu oTGope cpeacTB 00ydueHust coOM0ICHBI CAeAYIOIINE
yCIIOBUSL: yYTEeHA clielu(rKa Kypca U COOTBETCTBEHHO BKJIFOUYEHBI IOCTIKEHUS HOBEHIINX
MH(OPMALIMOHHBIX TEXHOJOTUH (MyIbTUMEANA, UHTEPAKTHUBHAS J0CKA, ayJHOBHU3yaIbHbIE
CpelCcTBa);

Texuuueckue cpeacTBa 00y4eHUS:
¢ KOMIBIOTEP MYIBTUMEIUNUHBIN C MAaKETOM MPUKIAJIHBIX TPOTpaMM (TEKCTOBBIX,
TaOMUYHBIX, TPAQUUECKUX U MPE3ECHTAIIMOHHBIX), C BOZMOKHOCTBIO TIOIKITIOYSHUS K
WHTEPHET: UMEET ay/In0- ¥ BUIE0 BXObI ¥ BBIXO/Ibl U YHUBEPCAIbHBIE MOPTHI, MPUBOJAMHU
JUIS YTSHHSI ¥ 3alMCH KOMIIAKT-MCKOB: OCHAIIEH aKyCTHUECKUMHU KOJIOHKaAMHU.
e UnrepaktuBnas nocka «HITACI»

NHO®OPMAIIMOHHO - TEXHUYECKOE OBECIIEYEHHE

JUist IpakTHYeCKUX U IEMOHCTPAIMOHHBIX 3aHATUH :

B CBETOBBIE MUKPOCKOIIBI (15 mIT. HA KaXKIyI0 MapTy);

®m Ha0Op 3JIEKTPOHHO-MUKPOCKOMMYECKHX (PoTorpaduil U cXeM pa3HbIX THUIOB KJIETOK H
TKaHEH, UX KOMIIOHEHTOB

m temaruueckue CD-aucky;

B MMKpOIIpEnaparsl 10 OCHOBHBIM THIIaM TKaHEH.



I'azera «buonorus» u calT aist yuutens «5 uay Ha ypok OHOJIOTHID»
http://bio.1september.ru
MeunuHckas SHIUKIoTeAusl. AHATOMUYECKUH aTiiac http://med.claw.ru
OnopHo-BUraTenpHas CUCTEMA YeJI0BEKa: 00pa30BaTeIbHbII CaiT
http://www.skeletos.zharko.ru

VII. TPEBOBAHUA K YPOBHIO IIOJAI'OTOBKH OB YYAIOIIINXCSA
IO JAHHOMY 2JIEKTUBHOMY KYPCY

Yyalwumeca JOmKHbI 3HaTb:
YCTPOHCTBO CBETOBOTO U AJIEKTPOHHOTO MUKPOCKOIIA,
MOJIOYKEHHSI KJIICTOYHOM TEOPHH;
0COOEHHOCTH MPOKAPHUOTHUECKON U 3YKAPUOTUYECKON KIIETOK;
CXOJICTBO M Pa3JIN4MsI )KUBOTHOM U PACTUTEIHHOMN KIIETOK;

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

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

B 0COOEHHOCTH AJIepHOTO amnapara U penpoayKInuu KIeTOK;

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

B pEakKIMIo KJIETOK Ha BO3AEHCTBUE BPEIHBIX (PAKTOPOB CpeIbl;

B OIpeJeNieHue U KIacCU(PUKALUI0 TKaHeW, MPOUCXOXKICHHE TKaHeW B 3BOJIIOLUHU
MHOTOKJICTOYHBIX;

B CTPOEHHUE OCHOBHBIX THUIOB KJIETOK M TKaHEHl MHOTOKJIETOUHBIX KUBOTHBIX;

B MMETh TNPEACTaBICHUE O MOJEKYISIPHO-OMOJIOTMYECKUX OCHOBAX psijia BaXHEUIIHNX
MIPOIIECCOB B KJIETKAX M TKaHAX HAIIETO OPraHu3Ma.

Yuyammuecss T0JKHbI YMETH:



paboTaTh CO CBETOBBIM MHUKPOCKOIIOM Y MUKPOCKOITMYECKUMU TIperapaTamu;
YMETh «YHUTATh» JJICKTPOHHO-MHKPOCKOTIMYECKHE (hoTorpaduivi U CXeMbI KJIETOK U ee

OpraHoUIOB;

M3TOTOBJIATH MPOCTENUIINE MPENnapaThl UIsl MUKPOCKOITMYECKOTO UCCIIEI0BAHUS;
OTIpENIeNATh THII TKAHH TI0 Mpenapary win Gotorpaduu;

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

OpEACTABJIATh UX HA IKOJIbHBIX KOHq)epeHIII/DIX;

HCIIOJIB30BaTh 3HAHUA O KIICTKC U TKaHAX AJIA BCACHUA 3@0p06020 06pa3a HCU3HU.
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