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MNOACHUTEJIBHASA 3ATINCKA.

[Ipemyaraembrii  Kypc OXBaThIBa€T OCHOBHBIE pa3feibl oOmeld OWOJOruu, aHATOMHH,
TUCTOJIOTMM W HAampaBjieH Ha (OPMUPOBAHUE Yy YYalllUXCS €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS.
N3BectHO, uTO B cooTBEeTCTBUM C 000peHHo# [IpaBuTenscTBoM Poccuiickoit @enepanuu Konnenmuei
MOJEpHU3ALMU  POCCUHUCKOTO 00pa3oBaHusl IpeaycMaTpuBaeTcs MNpeanpouibHas MOArOTOBKA
oOyuarontuxcs. llpemmaraemplii  37E€KTUBHBI  KypC CIIOCOOCTBYET MOATOTOBKE Yy4YalllUXCSl K
nanpHeimemMy BbiOOpy mpoduisa. Kypc Gasupyercss Ha 00s13aTeNbHBIX YYEOHBIX MPEIMETax, MPExKIe
BCETO HAa aHATOMMH JKUBBIX OPTraHU3MOB.

B nmamHOM Kypce paccMaTpuBarOTCSi OCHOBOTIOJIAraroniue Tembl. be3 3HaHmii 0coOeHHOCTEH
CTPOCHHA U Q)YHKHI/IOHI/IPOBaHI/IfI KJICTOK pa3HbIX OpPraHu3MoOB, 0€3 4YEeTKOro M SICHOIO MOHHUMAaHUS
ocoOeHHOCTEH CcTpoeHUsT U (YHKIIMOHWPOBAHHUS TKAaHEW OpraHu3Ma HEBO3MOYXHO TOJHOIICHHOE
IIOHUMAaHHUE€ HHU 0I[H017[ 13 OHMOJIOTHYECKUX HayK. 0006}’}0 BAXXHOCTh JaHHBIC CBECACHUA HUMCIOT JIs1
MOHUMaHUsI  OCOOCHHOCTEH  (YHKIMOHMPOBAHMUSI  PACTUTEJIIBHOTO,  KUBOTHOTO  OPraHU3MOB,
ocoOeHHOCTeH (PYHKIMOHMPOBAHUS OpraHU3Ma 4YeJOBEKa, MPU HM3y4YEHWH OOMEHHBIX TIPOIECCOB B
KJIeTKe ¥ MHororo jpyroro. OcoOyio CII0KHOCTh JJIsi y4alllUXCsl NpPU MOATOTOBKE K aTTecTaluu
MIPEJICTABIISIET CaMOCTOSITEIbHOE U3YUYE€HHE pa3HOOOpa3us KJIETOK pa3IMYHbIX OPraHU3MOB. JTO CBS3aHO
C TEM, YTO Ha U3YUYCHUC TCMBbI «Kietkay OTBOJUTCA HEAOCTATOYHOEC KOJIMYCCTBO 4YaCOB, a TKAHW pa3HbIX
HapcCTB JKUBOH IMpHUPOABI U3YYAIOTCA B Pa3HbIC I'OAbl U B PAa3HbIX KypCax, YTO 3aTPyAHACT BOCIPUATUC
oOuieil kapTuHbl MUpa. Bece 370 NpUBOAUT K MOBEPXHOCTHOMY M3YYEHHIO MHOTHX Ba)KHBIX BOIIPOCOB TOM
JaCTHu Kypca 6I/IOJ'IOFI/II/I, KOTOpasa NoCBAIICHA KIICTKE. DJIEeKTUBHBIN KypC «KneTkn 1 TKaHW» HE TOJBKO
paciIupsieT ¥ CUCTEMATU3UPYET 3HAHUS YYAIIUXCs, HO U PacCCMaTPUBAET OCHOBHBIE 00IIEONOTIOTHIECKIE
IOHATUA W 3aKOHOMCPHOCTU Ha IPHUMEPE CTPOCHHUA W Pa3BUTUA KICTOK U TKaHel Pa3INYHBIX
OpPraHMU3MOB € MCI0JIb30BaHUEM 000pyaoBaHus neHTpa «Touka pocray.

[Ipemyaraemprii Kypc nmpeaHa3HaueH I 00yJaronuxcs 9 KiaccoB, paccynTaH Ha 34 4. ¥ TOCTPOCH
Ha ocHOBaHuu IlpuMepHON MporpaMMbl OCHOBHOI'O 001ero oOpa3oBaHus M0 OMOJOTUMU U MPOrPAMMBbI
JI.K. O6yxoBa u B.H. KupunenkoBa «Kierku u Tkanm».

Lenbp kypca: ¢hopMHpOoBaHME HAYYHOTO MHUPOBO33PEHHUS B HM3YYEHHM OCHOBHBIX CTPYKTYp U
MIPOLIECCOB JKUBOU MPUPOJIbI; POPMUPOBAHUE COBPEMEHHBIX B3IJISIOB B M3YUYEHUU CTPOEHUS KIETOK U
TKaHEW KMBOTHBIX U YelloBeKa; 3a/lauu Kypca:

1. Pacmuputh U yriiyOuTh 3HaAHUS y4alllUXCsl O pa3sHOOOpa3uU KIIETOK, OCOOEHHOCTSIX UX
CTpOeHUSs, PU3UOJIOTUH.

2. JlaTb mnOpencTaBIE€HHE O B3aUMOJACHCTBUM MEXKIY KIETOYHBIMU CTPYKTypaMH |
OpraHu3aluy TKAHEBOI'O YPOBHSI.

3. PackpbITh CTpOE€HHE OCHOBHBIX THIIOB TKaHEW KMBOTHBIX U TPOUCXOXKICHUE TKAHEU B
3BOJIFOLIUA MHOTOKJIETOUHBIX.

OcHOBHas KOHILIETILIMS Kypca 3aKJIF0UaeTCs B CIETYIOIIEM:

Komnnekchulii no0xo0 npu uzyuenuu sHcugblx Op2aHu3Mo8 HA PA3HbIX YPOBGHAX UX OP2aHU3AYUU
(OT MOJIEKYISIPHO-KJIETOYHOI'O JI0 CUCTEMHO-OpranHoro). Kypc packpeiBaeT BONPOCHI CTPOEHUS KIIETOK,
paccMaTpuBaeMble B Kypce 300JI0TUH, aHATOMHHM U (U3HUOJIOTHM XKMBOTHBIX M YEJIOBEKA, MOKA3bIBAET,
YTO BCE TKAaHU U OpraHbl >KUBOTHBIX IMOCTPOEHbI HA €AMHON KJIETOYHOM OCHOBE, MMeEIolIell obuue
(GbyH1aMeHTalIbHbIE IPU3HAKU U OCOOEHHOCTH.

CpasHumenbHo-380110YUOHHAsA  HanpasieHHOcmb  Kypca. Ilpu  paccMOTpEeHHH  BOIIPOCOB
CTpOEHHUSl KJIETKH, TKaHe U OpraHOB MHOTOKJIETOYHBIX >KMBOTHBIX OCHOBHOE€ BHHMMAHUE YJENSETCS
(OpPMUPOBAHUIO Y YYAIUXCS 3BOJIOLMOHHOIO MBIIIJIEHUS IPU U3YyYEHHUH >KMBOW MPHUPOJIBI BO BCEX €€
nposiBiieHUsAX. BakHO moka3aTh, YTO B NPOLECCE HBOJIIOLMU Y OPraHU3MOB Ha OCHOBE €IMHBIX
(GyH1aMEHTaIbHBIX 3aKOHOB CTPOCHUS U (DYHKIMOHUPOBAHUS KJIETOK CJIOKUIIUCH Pa3iMyuHble BapHAHTHI
OpraHU3alMl TKAHEBbIX U OPraHHBIX CUCTEM, 4YTO CXOJHbI€ B ()YHKIMOHAJIHHOM OTHOLIEHUHU TKaHU Y
(buIOreHeTUYECKU Pa3IMYHbIX TPYII )KUBOTHBIX UMEIOT CXOJAHOE CTPOEHHE.



Hcnonvzoeanue camvlx cO8PEMEHHLIX MONEKYIAPHO-OUONOSULECKUX OAHHBbIX O CMPOEHUU U
DYHKYUOHUPOBAHUU KIIEMOYHBIX U MKAHEBbIX CUCMEM HCUBOMHBIX. DTO TIOJOXKEHUE IMOJpa3yMeBaeT
Xopolee BJIaJeHHE YYEHMKaMHU OCHOBaMH oOOIlield OWOJIOTUH, T€HETUKH, TEOPUU SBOJIOIMH U JIp.
OMOJIOTUYECKHUX HaYK.

Hcmopuko-nampuomuueckuii akyenm npu usydenuu Kypca. 11pu u3ydeHuu 3JIEKTUBHOTO Kypca
MOAYEPKUBAETCS HE TOJIbKO MHTEPHAIMOHAIbHBIN XapaKkTep HayKu (0COOEHHO Ha COBPEMEHHOM 3Tarle ee
Pa3BUTHSI), HO U MPONATaHIUPYIOTCA JTOCTHXKEHUSI OTEYECTBEHHBIX YUEHBIX, MHOTHE U3 KOTOPHIX BHECIH
UCKJIIOYUTENbHBIM BKJIaJ B pa3BUTHE OHOJOTMM M OTCTaUMBAJIM CBOM HJAE€U B TPYIAHBIA MEPUOJ
oteuecTBeHHOU Oumosiorun B 30—50-e rr. XX B. MHoOrue u3 HUX MNOIUIATWIUCH >KU3HBIO 32 CBOU
B3TJISA/IBL.

OKonocuueckas HanpasieHHOCmMb Kypcd. DTO TOJ0XKeHue (GOopMUPYET TBEpIOE YOEKIEHHUE Yy
yyalxcs, 4To HednmaronpusTHble (akTopbl (Kak BHELIHEH, TaK U BHYTPEHHEN NpUPOJIbl), BKIIIOYAs
BpeJHbIE MPUBBIUKU (HAPKOTHKH, JKOT0JIb, TA0AK) CTPECCHI, HAPYLIEHHBIH IICUXO03MOILMOHAIBHBIA (OH,
CEpbE3HO CKa3bIBAIOTCS HAa COCTOSIHUM OpraHu3Ma, 3aTparuBasi caMble TIJIyOWHHBIE MOJIEKYJISPHO-
T€HETUYECKUE OCHOBBI JIEATENBHOCTH KJIETOK, M YTO C MOJOOHOTO poja HapyHIeHHSIMH OOpOThCS
YpE3BbIYAIHO TPYIHO U NOPOH HEBO3MOIKHO.

Teopemuueckue (nexyuu) u npakmudeckue 3ansamus. ITa 4aCTh Kypca MPEAroaraeT nupokoe
HCIO0JIb30BaHNE WJUIIOCTPATUBHOIO MaTepuaia (CXeMbl, 3JIeKTPOHHbIE (poTorpaduu) HENOCPEACTBEHHO
Ha 3aHATUAX (0COOEHHO MPH M3YyYEHUH CTPYKTYPhI KIETKH), a TAKXKE H3Y4Y€HUE MHUKPOCKOIMHMYECKUX
mpenapaToB TKaHeW u opraHoB (B pazaenax «Tkanm», «Opranbi»). B Xome M3ydeHUS HUCIOIB3YIOTCS
rOTOBbIE MHKpPOIIpEnapaThl KJIETOK, TKaHEW. OpraHoB; CaMTbl MO OWUOJOrMM KJIETKH, aHATOMUU U
¢bu3noI0ruy, UMEIIKecs B HacTosIlee BpeMs B MIHTepHeTe (epeueHb OCHOBHBIX OTKPBITBIX CAUTOB 110
paszzenaM Kypca MpHujiaraercs).

MexnpeamMeTHble CBSI3H
Xumua. CtpoeHue BemiecTBa. YTJIEBOJBI, JKUPBI, OCJIKH, HYKJIEUHOBBIE KUCIOTHL. Du3uka.
CBoiicTBa KHJIKOCTEH, TEIJIOBbIE SBICHUS. 3aKOHBI TEPMOJAUHAMUKH.

®opmbl 00yueHusl, IPOBEPKA U OlleHKAa Ka4ecTBAa 3HAHU I
Tekyiire 3HaHUS MPOBEPSIIOTCS € MOMOILBIO TECTOB IOCIIE KaXKJIOro paszesia Kypca U TPaAULIMOHHBIX
ONPOCOB B TEYEHHUE U3YUEHHUS TEMBI.

OCHOBHOM aKLIEHT NMpU U3y4EHUH BOIPOCOB Kypca HAIpaBJIEH Ha aKTUBHYIO pabOTy YYEHHKOB
B (popme aucKyccuu, ceMUHapa, MPOEKTHOW AESTEeIbHOCTU, JUANOra yyumenb — YYeHUK, aKTUBHOTO
o0cyxeHus MmaTeprana B GopMe yueHuK(u) — yuyeHuK(u), yueHuK — yuumerv.

[Ipu n3ydeHN OTIEIBHBIX TEM YYaliecs COCTABISIOT 0000IIAOIINE CXEMBI, TAOTHUIIHI,
KJjacTepbl. ITOrom BeIMOIHEHUS TAOOPATOPHBIX PAOOT SIBJISIFOTCS OTUYETHI C BBIBOAAMU U PUCYHKAMHU.
Wtorom usydyeHus Kypca — BbIIIOJIHEHUE 00yJarolMMUCs y4eOHO-HCCIe10BaTENbCKOTO MIPOEKTA.

VYuutbiBasgs  pa3BuTHE  MHPOPMALMOHHBIX  TEXHOJIOTMH  JaHHBIK  KypC  JOIOJHSETCS
MYJbTUMEIUIMHBIMUA WIUTIOCTPALIMSIMU U HEKOTOPBIMU CHPAaBOYHBIMU MaTepualaMH [0 OCHOBHBIM
pazzenaM. OTo MO3BOJISET PAaCUIMPUTh HArJISAHOCTH (IOMUMO pa3fgaToyHOro MaTepuasna) MpHU U3y4eHHUH
CTpOEHUS KJIETOK, TKaHEe! U OPraHOB )KUBOTHBIX.

Cpok peanu3zauuu nporpammbl - 1 roa (34 4. B rox, 1 vac B Hex.)

B kxadecTtBe OCHOBHOrO 00pa30BaTeJIbHOI0 Pe3yJbTATa BhICTYAeT CPOPMUPOBAHHAS CUCTEMA
0a30BBIX [IEHHOCTEH:

*KU3Hb, 3]J0POBbE, YEIIOBEK, 3HAHUE, TPY/]l, TEPIICHUE, YCIIEX

*yMeHHEe ONepUpPOBATh 3HAHUSIMU B 00JIACTH LIUTOJIOTUU U TUCTOJIOTUU

*IMOLIMOHAIBHOE OTHOIIEHHE K SBOJIIOLMU KUBOM MPHUPOJBI, KaK K 3HAUUMOMY COOBITHIO B
MHpPE OPraHuYeCKON IPUPOBL.

COJAEPKAHUE YYEBHOI'O MATEPHUAJIA

PaGouas mporpaMmma 3J1€KTUBHOTO Kypca 110 OMOJIOrUH 11 9 KJIacCOB COCTaBII€HA COTJIACHO
COBPEMEHHBIM TpeOOBaHUsAM B 0071aCTU OMOJIOTUYECKOTO 00pa30BaHusl, a UIMEHHO: COOTBETCTBHE
00pa30BaTeNIbHBIM CTaHJapTaM, IPEEMCTBEHHOCTh 00y4eHUs, IPUOPUTET pPa3BUBAIOLICH QyHKINN
COJIep’KaHus Kypca ¢ HCNoJib30BaHueM 00opya1oBanus HeHTpa «Touka pocTtay.



VY4eOHblIi MaTepHrall CTPYKTYPUPOBAH COTJIACHO JIOTHKE Pa3BUBAIOLIETO 00yUEeHHUSL.
. Buonoruga knetkm — 21 4.

Tema 1. BBegeHune B 6Monornto KneTkm

3anaun coBpeMeHHOM nurosioruu. Kierounas Teopusi — OCHOBHOW 3aKOH CTPOEHHUS KUBBIX
OpraHu3MoOB. 3acilyra OT€UeCTBEHHBIX OMOJIOrOB B 3aLIUTE OCHOBHBIX MOJI0KEHHUH KJIETOUHOHN TEOPUH.

Tema 2. O6wuin NnaH CTPOEHUS KIETOK XMBbIX OPraHn3MoB

[IpokapuoTsl u 3ykapuoThl. CxoiacTBO W paziauuus. JKHBOTHas M pacTUTENIbHAs KIETKa.
DykapuoTuieckas KieTka. Teopun MpoucX0XkKAeHUS YYKapUOTUYECKON KIETKH.

Tema 3. OCHOBHbIE KOMMOHEHTLI M opraHonapl knetok MembpaHa n HagMmeMOpaHHbIn

KOMMINeKC

CoBpemeHHast MOJIEIb CTPOEHUS KJIIETOUHON MeMOpaHbl. YHHBEpPCAIbHBIA XapaKTep CTPOCHHUS
meMOpanbl. CoctaB M (QyHkinuu MemOpanbl. HagmemOpaHHBIM KOMIUIEKC (KJIETOUHBIE CTEHKHU
MIPOKApUOT, PACTUTEIbHBIX KJIETOK U I'pUOOB, MNIMKOKAJIMKC KUBOTHBIX KJIETOK), €M0 COCTAaB U 3HAUECHUE B
KU3HU KJIETOK U OpraHu3Ma.
LinTonnasma n opraHonabl

[{uToCcKener KIETOK, €ro KOMIIOHEHThl M (YHKUHUU B Pa3HBIX TUIAX KJIETOK. MemOpaHHbIE
OpraHoujipl KJIETKU (PHIOIUIa3MaTHueckas ceTb, anmapar [onpmpku, nuzocombl). Mx crtpoenue u
(GYHKIMH B KJIETKaXx.
MuToxoHapun 1 xnoponnacThbl

Tunel oOMeHa BemiecTB B KieTke. Mcrounuku sHepruu B kietke. ['ereporpodsl U aBTOTpODBI.
OcHOBHbIE 3aKOHBI OHMOZHEPIEeTUKH B KIETKax. 3aueM HY)KHa JHEprust Kierke. MUTOXOHApUS —
SHEepreTUYecKas CTaHIMS KJIETKU. TUIbl MUTOXOHApPUU U uX cTpoeHue. CoBpeMEHHas cXeMa CHHTE3a
AT®. Xnopomactsl U GOTOCUHTES.
Pubocombl. CuHTes bernka

Tunel u crpykrypa pubocom mnpo- u 3ykapuoT. OCHOBHBIE JTamnbl CHHTE3a Oejika B
9YKapuOTHYECKON KileTKe; TpaHcKpunius (cunre3 u co3peBanre PHK) u tpancnsauus (cunre3 6esnkoBoit
1enu). DJIeMEHThI MOJIEKYIISIPHO-OMOJIOTUYECKUX MEXaHU3MOB PETYIISIIIMK 3TOTO MpoIiecca.

Tema 4. ApgepHbI annapaT 1 penpoayKums KrneTok)

Anpo aykapnoTU4eckom KneTkn 1 HyKneomna npokapuoT

Crpoenue u 3Hadyenue sjpa. [lonsitue o xpomarune (3y- u rerepoxpomarut). [lpencrasnenus
00 ymakoBke resernyeckoro marepuana (JAHK) y mpo- u sykapuot. CTpykrypa XpoMOCOM. SpbIIKo,
ero crpoenue u pynxiuu. XXuzHeHHbli HUKI K1eTku. Penpoaykuus (pa3MHokeHue) kietok. [lonarue o
JKU3HCHHOM WMKJIE KIETOK, ero mnepuoiabl. Permmkanusa JJHK — BaxuHelmmid 3Tan *KW3HU KIETOK.
Mexanusm u npouecc permukanuu JJHK. Mwuto3, ero Oumosiormdeckoe 3HaueHHE, OCHOBHBIC (a3bl,
perynsuus. Pa3HOBUIHOCTH MUTO3a B KJIETKaxX pa3HbIX OopraHu3MoB. [lenenue u nuddepeHunpoBka
KJIETOK, UX COOTHOLIECHUS.

CranuoHapHble M KaMOHalibHbIE (pacTyliue) KieTo4yHble cuctembl. [loHsiTHE O CcmeonosbIx
K1emKkax, UX 3HayeHue B (YHKIHMOHUPOBAHMM OpraHu3Ma. Teopus cmeonoevix Kiemoxk — TPOPHIB B
COBPEMEHHOM Ouosioruu u MeaunuHe. Pak — HekoHTposmpyemoe neneHue kietok. [Ipodnema crapenus
KJIETOK U TKaHEH.

Tema 5. Bupychbl Kak HekneTo4dHas hopma XXnU3Hu

Crpoenue BupycoB M UX Tumbl. Ku3HeHHbIN LUK BUpycoB (Ha npumepe Bupyca CIIN/la niun
renaruta). COBpEeMEHHOE COCTOSIHME IMpoOieMbl OOpHObI C BUPYCHBIMU HHGpeKuusMu. Baxnunanms:
JNOCTUXKEHUS U TPOOIEMBI.



Tema 6. DnemMeHTbl NaToNoMMn KNeTKn

Peakuust kieTok Ha BO3/AEHCTBHE BPEAHBIX (PaKTOPOB Cpelibl (AJIKOT0JIb, HAPKOTHKH, KypeHHE,
TOKCUYHBIE BEILECTBA, TSKEIble MeTalibl M T. A.). KierouHele M MOJIEKYJIIpHbIE MEXaHU3MBbI
MOBPEXKJAIOIIETO ICHCTBUS PA3IUYHBIX (PAKTOPOB HA CTPYKTYPY U (PYHKIIHIO KIETOK.

ll. CpaBHUTENbHAaA (3BOMKLUMOHHAA) IMCTONOMA — Yy4YeHue o TkaHax — 10 u.

Tema 1. lNoHATME O TKAHAX MHOFOKIIETOYHbIX OopraHnM3moB

Ompenenenue Tkanu. Kriaccudpukamus Traneid. [IpoucxoxxaeHue TKaHE B SBOJIONUU
MHOTOKJIETOYHBIX JKMBOTHBIX W Pa3BUTHE TKaHEW B MPOILECCE MHIMBUAYaJbHOTO PAa3BUTHUS OpraHu3Ma
(oHTOTEHE3).

Tema 2. dnutenuvanbHble TKaHu

[TokpoBHBIE AMUTENHNH TTO3BOHOYHBIX U OECITO3BOHOYHBIX >KUBOTHBIX. OTHH (PYyHKIIMU — pa3HbIe
pemenusi. Kumeunsie snurenuu. Tumnsl numeBapeHus B 5)KUBOTHOM MUPE — BHYTPUKJIETOYHOE U
nosioctHoe. KTo Kak mepeBapuBaeT MUIILY; MO3auKa 3BOJIIOLUH.

Tema 3. MblWweYHble TKaHU

Tunel MBIMIEYHBIX TKaHEH Y IO3BOHOYHBIX H 0ECIO3BOHOYHBIX >KUBOTHBIX (COMaTI/ILIeCKI/Ie
IMOMEPCHHOIIOJIOCAThIE M KOCBIC; CCPACUYHBIC ITOMNCPCUHOIIOIOCATHIC, FJ'IaI[KI/Ie). Oco0eHHOCTH HX
KJICTOYHOT'O U TKaAaHCBOT'O CTPOCHHUA B PAa3HBIX I'PYIIIAaX )KHUBOTHBIX. CXOHCTBO " pa3jinydus; 1nmapajjicinim
U JUBCPIrCHU M.

Tema 4. TkaHn BHyTpeHHen cpebl. CoegmHuTenbHasa TKaHb

OnopHo-MeXaHUUYECKUE TKaHU (COENMHUTENbHAs TKaHb, XpsIl, KOCTHas TKaHb). Cxembl
CTPOEHHUS M DJIEMEHTHl SBOJIOLUU ONOPHBIX TKaHEW Yy >KUBOTHbIX. KpoBb. DiaemMeHTH KpoBU
MTO3BOHOYHBIX >KMBOTHBIX M uenoBeka. OyHkuuu KpoBu. Bocnanenue n ummynuter. Heo6xoaumoctsb
3alIUThl BHYTPEHHEW Cpelbl OT BHEUIHMX AareHTOB (aHTUreHoB). TKaHM W KJIETKH, HTPUHHUMAIOLIUE
ydacTue B 3alUTHBIX peakuusx opranuzma. IMMyHuTeT; nmoHsTHE 00 OCHOBHBIX THUIIAX UMMYHMTETA.
@daxTopel, BAMAIOMIME Ha (YHKIUOHHUPOBAHHME HMMYHHOM CHUCTEMBI: JKOJIOTUS, BUPYCHbIE H
nH(peKIMoHHbIe 3a0o0sieBaHus, ayrouMMyHHble 3a0oneBanus. CIIM/] — uyma XX Beka; cmeprenbHas
OMACHOCTH 3TOH 00JIE3HU ISl YeIOBEKa U ITyTH OOPHObI C €€ pacIpPOCTPAHEHUEM.

Tema 5. TkaHN HEPBHOW CUCTEMDI

3HaueHue HEPBHOM CHUCTEMbl KaK IJIaBHOM MHTErPUPYIOLIEH CHUCTEMBbl HAIIEro OpraHu3Ma.
DneMeHTbl HEPBHON TKaHU: HEHPOHBI U TNIMAIbHbIE KIETKH. Y HUBEPCAIbHBIN XapakTep padoThl HEPBHBIX
KJIIETOK BCE€X OPraHU3MOB. MEXKHEHPOHHBIE B3aUMOJCHCTBHUSA; CUHAICHL. [T — BaXHbIA SJIEMEHT
HEpBHOM CHCTEMBI. YUacTHe M1 B 00pa30BaHUK 000JI0UEK HEPBHBIX BOJIOKOH, B OOMEHHBIX MPOLIECcCax
B HEPBHOM TKaHU U HEMOCPEICTBEHHOM paboTe HEWPOHOB U CUHAIICOB.

Pereneparnus B HepBHOU cucteme. CTBOJIOBbIE KJIETKH B HEPBHOM CHCTEME B3POCIIBIX KUBOTHBIX
1 4eJI0BeKa — UCTOYHUK OOHOBJICHUS HEHPOHOB.

[l. YyebHo-uccnegoBarenbckas AedaTenbHOCTb — 2 M.

V. 3aknw4eHue -1 y.

3HayeHne 3BOJTIOLUMOHHOIO noaxoaa npu n3y4eHnm Krietok 1 TKaHEeN XMUBOTHbIX N YerioBeka.
OO011e610I0THYECKUE 3aKOHOMEPHOCTH, OTKPBIThIE IIPU M3YUYEHUU OCHOBHBIX CTPYKTYpP U MPOLIECCOB
B JKMBOI NpUpPOJE, — OCHOBAa COBPEMEHHOMN MOJIEKYJISIpHON Ouosnoruu u MeaunuHsl. Hemarona u
NUsBKa, Apo30¢uiia U Kpbica, CTBOJIOBAs KJIETKA U KyJbTypa TKaHEH — BCE 3TO MOJIEIbHbIE 0OBEKThI
JUIS PEILIeHUs aKTyaJIbHBIX 3a7]a4 COBPEMEHHON OMOJIOTMH U MEAUIIMHBI.



III. YYEBHO-TEMATHUYECKHWH IIJIAH

Ne Tema KonunuectBo yacos OObpa3oBarenbHbIN Pe3ybTaT
n/m Beero | Teo- | JIa6.
pus U Ip.
pao.
I buosorus kiaerku: 21 15 6
1.1 | BeedeHue 8 buosioauro Kremku 1 1 3HaHue 3a1a4 COBPEMEHHOM
LUTOJIOTUM ¥ OCHOBHOIO 3aKOHa
CTPOEHUS KUBBIX OPTaHU3MOB.

1.2 | Obwud nnaH cmpoeHUsi KIiemok 4 2 2 YMeHne XapakTepr30BaTh
JKUBbIX Op2aHU3Mo8 ¢ [POKAPHOTUYECKYIO U
UCIIO/IB30BaHUEM DYKapUOTUYECKYIO KIIETKH, TEOPUU
o0opynoBanus uenrpa «Touka HIX TIPOUCXOK ICHHSL.
pocTay.

1.3 OCHOBHbIE KOMIMTOHEHMbI U 3 1 2 XapakTepucTuKa COBPEMEHHOM
op2aHoudbl KITemok ¢ MOJIENIH CTPOEHHS KIETOYHOM
HCII0JTb30BAaHUEM MeMOpaHBbI, IIMTOCKEJIETA,
o0opynoBanus nenrpa «Touka OpraHOWUIOB.
pocTay.

1.4 | A0epHbiti annapam u pernpolyKyus | 5 4 1 CtpoeHue U 3HaUYCHHUE S/pa,
K/1eMmOK ¢ UCI0JIb30BaHHEM SIIPBIIIIKA, XPOMOCOM;
odopynoBanusi neHTpa «Touka XapaKTePUCTUKA )KU3HEHHOTO LMK
pocTay. KIIETKU.

1.5 Bupychbi kak HekremouHasi gpopma 4 4 Tunet BupycoB. CoBpeMeHHOE
KU3HU COCTOSIHHE TPOOJIEMBI OOPHOBI C

BUPYCHBIMHU UH(PEKIHSIMU.
1.6 | QnemeHmsbl namorio2uu Knemku 2 1 1 Peakuuu KJI€TOK Ha BO3IEHCTBHE
BpEAHBIX (DAKTOPOB CpPEbI.

1.7 | FpoucxoxdeHue u agonroyus 2 2 Teopuu npoucxoxaeHus

KIiemoxk. JYKapHUOTHYECKOU U
MIPOKAPUOTUYECKON KIIETOK

11 CpaBHUTe/IbHASI TUCTOJIOTHS: 10 5 5

2.1 | Beegenue B ructonoruto. MNMoHatue | 1 1 Omnpenenenune Tkanu. Teopus
O TKaHAX «OBOJIIOI[MOHHOMN TUHAMUKH
MHOTOKNETOYHbIX OPraHN3MOB ¢ TKAHEBBIX CHCTEM; KJIaCCHU(DUKAIIHS
HCII0JIb30BAHMEM TKAHEA.
o0opynoBanus ueHrpa «Touka
pocTay.

2.2 | OnuTenuarnbHble TKaHu ¢ 2 1 1 XapakTepucTuka IIOKPOBHBIX
HCIOJb30BAHUEM SIIUTEINCB IMO3BOHOYHBIX u
odopynoBanus HenTpa «Touka 0OCCITO3BOHOYHBIX KUBOTHBIX.
pocTay.

2.3 MblLeYHble TKaHU ¢ 2 1 1 Twumbl MBEIIICYHBIX TKAHEH,
HCII0JIb30BAHMEM O0COOEHHOCTH MX KJIETOYHOIO U
odopynoBanusi ueHTpa «Touka TKAaHEBOTO CTPOEHHS y PA3HBIX
pocTay. OPraHu3MOB.

2.4 | TkaHW BHYTPEHHeN cpeabl. 2 1 1 3HaHHE CXEM CTPOCHUS U




CoeguHuTernbHbIE TKaHU ¢ 3JIEMEHTOB 3BOJIIOLUU
HCI0JIb30BAaHUEM COEJIMHUTENIbHBIX TKAaHEH Y
o0opynoBanus nueHrpa «Touka OpraHH3MOB.

pocTay.

2.5 | TKaHM HEPBHOW CUCTEMBI ¢ 3 1 2 XapakTepucTuka AJIEMEHTOB:
HCII0JIb30BAHMEM HEHUpPOHBI U TJIMAJbHbIE KIETKH, UX
odopynoBanus neHTpa «Touka YHUBEPCAJIbHBIN XapakTep padoThI.
pocTay.

I Y4eOHoO-HCC/IEI0BATEIbCKASA 2 2 YMeTh NpeaCcTaBUTh U 3alIUTUTD
AeATeJIbHOCTh MIPOEKTHYIO padoTy.

v 3aki0ueHue 1 1 Peanuzanuss  061me0noa0rnyecKkux

IPUHLKUIIOB U ABOJIFOLIMOHHOTO
MoAXoJa B  H3YYEHHUHU  KJIETOK,
TKaHEW KUBBIX OPraHU3MOB.

UTOrO: 34 21 13

IIpuMepHbIe TEMBI JJIsl NPOECKTHOM AeATEeJbHOCTH:

l.Mcnonb3oBaHre  KUBBIX OPraHW3MOB B CEIbCKOM XO3SHCTBE, MEAMIIMHE, MHKPOOHOJIOTHH,

OMOTEXHOJIOTUH.

2. Benukue Myx# HayKH.

3. 'eHeTnyeckuii KOHCTPYKTOP

4. N3y4yeHue KJIETOK U UX POJIM UHTUOUTOPOB Ha MPUMEPE PACTUTEIBHOM KIIETKH.

5.Ilytu pacnpoctpaHeHusi OakTepHallbHbIX HHOEKIUH U IyTH NpeAoTBpalleHus 3a00J1€BaHUM.

6. 'upynorepanus.

7. OcOOEHHOCTH CTPOEHMSI OJHOKJIETOYHBIX OPraHU3MOB, PACTEHUMN, KUBOTHBIX, IprOOB, OaKTepui,

BHUPYCOB.

8. McTopus u3ydeHHUsI BUPYCOB.

9. Bupycsl Bcerga He JalOT CIOKOWHO KHUTb.

10 . ’Ku3Hb U A€ATENbHOCTh YYEHbIX, (PaMUIMU KOTOPBIX BCTPETUIMCH B yuyeOHOM Kypce «Kietku u

TKaHW»

IV. Kanennapso - temarudeckoe mianuposanue «B Mupe KieTok u Tkanen». s 9
KII. (344.)
Ne | Tema ypoka [emoHcTpanus dopma XapaKTepUCTUKa OCHOBHBIX
(HaFHHZ[HOCTB, TEXHHUYECCKHNE 3aHATUA BHUIOB JCATCIIBHOCTHU

CpeacTBa 00ydeHus) 00y4aroIMXxCcs




I. buosorus kiaerku (21 4)

1. Bsenenue B OMOIOrHio MuUKpOCKOIbI, TOTOBbIE Jleknus OOBSCHATH POJIb U 3aJIa4M

kierku (1 1) MUKpOIIperapaTs! (3pUTPOLUTHI COBPEMEHHOI LIUTOJIOTUH,
JATYIIKK), gamku [lerpw, MIOJIOKEHUS KJIETOYHOU
MUNETKH, CTAKAHYUKH C BOJIOH, Teopun. BecnoMuHaroT
MpeIMETHBIC U TIOKPOBHBIC YCTPOHCTBO MUKPOCKOIIA H
CTCKJIa, IIMHICTHI, HOXHHUIIBI, MCTOJUKY NPUTOTOBJICHHUA
¢dunpTpoBanbHas Oymara, BPEMEHHBIX
IpernapoBaJIbHBIC UTJIbI MHKpPOIIpEIiapaToB.

1.2 | Obwuu nnan cmpoenus knemoxk (4 u.)

2. ITpokapuotsl. [{apcTBO Ta6muier, 1IOP, CEMHUHAp BbiaensoT cyiecTBEeHHbIE
OakTepuu. MYJITUMEIUWHBINA KOMIUIEKC MIPU3HAKHU CTPOCHUS U

KHU3HEACATCIIBHOCTHU
HPOKapHOT.

3. OcobenHocTr Muxkpockonsl, yaniku Ilerpu, [paktukym ¢ | M3y4atoT 0cOOCHHOCTH
OakTepuaNbHbIX KieTok [1P ITAIETKH, CTAKAHYNKH C BOJOH, HCIIOIb3-M CTPOEHMUSI U NIPOLIECCOB
Ne 1: Uzyuenue MIpEeIMETHBIE U ITOKPOBHEIE 000py/IOBaHH | KU3HEACATEITLHOCTH
MOJOYHOKUCIBIX 63KTepHI71. CTCKJIa, ITMHICTHI, A IIPOKAPHUOTUUCCKUX

¢unabTpoBaNbHAS OyMara, LeHTpa KJICTOK Ha IpUMepe
«bupunox» «Touka MOJIOYHOKHCIIBIX OaKTEepHid.
pocra»
Oykapuotsl. Ocodennoctu | Tabmuuepl, [IOP, Nzyyator  cTtpoeHme
4. | KIIETOK pacTeHUH, MYJIbTUMEIUNHBIN KOMIUIEKC CEMMHAp KJIIETOK LApPCTB KMBOM
KUBOTHBIX, TPUOOB. MPUPOBI.

5. | O0wuii mia" cTpoeHus Mukpockonsl, yamku Ilerpu, [Ipaktukym | M3y4arot ctpoeHue KIeToK

KJIETOK YKHBBIX MMUIETKH, CTAKAHYUKU C BOJOM, c pacTeHui,
OpraHU3MOB. MPEIMETHBIE U TIOKPOBHBIE HCIO0JIb3-M | )KUBOTHBIX, TPUOOB.
[IpakTuueckast pabora CTeKJa, (PUIbTpOBaIbHAS o0opyaoBa | BeIenstoT NpU3HAKKA UX
No2 N3yueHnue KIeTok Oymara, mpernapoBaJibHbIC HUS CTPOEHUA U
3YKapHOT. WTJIBL, JIUCThSI aMapUILINCa, HEeHTPA | )KU3HEIEATEIbHOCTH.
KyJbTypa JAPOJKIKEi «Touka | CpaBHMBAIOT KIIETKH.
pocray.

1.3.| OcHOBHBbIE KOMIIOHEHTHI U OPTraHOM/IbI KJIETOK (34)

6. | CoBpeMeHHas MOJIENb Tabnuna [Ipaktukym | M3ydaror ctpoeHue
CTPOEHUS KICTOYHOU «[lnasmarndeckas MeMOpanay, | ¢ IJ1a3MaTHYECKOU
MeMOpaHbl. QyHKIUHI [IOP MuKpOCKOIBI, YaIIKu MCHOJB3-M | MEMOpaHbI, o€
MeMOpaHBI. [TeTpu, MUNETKH, CTAKAHYUKK ¢ | 000pyaoBan | [IPOHHUIIAEMOCT.
paxrudeckas pabora Ne3: | o - 710, XJTOPH/IOM HATpHS, ust BBIABIAIOT B3aUMOCBSA3U
N3yuyenune nnazmonusa u MpeIMETHBIC H TIOKPOBHBIE HeHTpa MEXIy CTPOCHHEM
JIETIIa3MOJIn3a B CTeKIIa, GHIBTPOBATHHAS «Touka MeMOpaHBbI U €€
PaCTUTENBHBIX KIIETKAX. GyMmara, HOKHHUIIbL, pocTay. (GYHKIUSAMU Ha IpUMepe

MpENapOBAIbHBIE UTJIbL,
KOJKHIIA YEUTyH JyKa.

[J1a3MOJIN3a U
JEIIa3MOIn3a.




7. | Huromia3ma u oprasounnsl. | Mynstumeuiiabeiil komiieke | [Ipaktukym | ['oToBAT MHKpOIpenapaT
[Ipaktuueckas padota Ned: | Ipe3eHTaLUs, IpENapaThl c YEIIyH KOJKHUIIBI JTYKa,
U3ydenne CTpOCHHS «['MKoreH ¥ Xup B KJIETKax Hcnoab3-M | paccMaTpHUBaIOT FOTOBBIE
>YKapHOTHUECKOH KiIeTKH. | NEICHM, HEOKPAIICHHbIH odopyaoBa | mpenaparsl. Habmonaror,

MHKPONPEIIApaT KOXH HHS ONMCBIBAIOT, CPABHUBAIOT
rojoBacTHka, «IlmacTuH4aTelii | meHTpa kinerxu. Ha ocHose
KOMILJIEKC B HEPBHBIX «Touka CPaBHEHHS JIENAloT
KJIETKaxX», MUKpo(doTorpapuu | poctay. BBIBOJILL.
3YKapuOTUYECKHUX

KJIETOK

8 MuTtoxoHapuu. Tabnuua u anmaukanus, Tecr Ha ocHoBe cTpoenus
Xnopomnactsl. Pudbocomsl. | «bruocunTes 0enkay, cxema KOHTPOJIb OpPraHOMUJOB BBIJIEISAIOT
Turber oOMeHa BEIIEeCTB B «DoTocuHTE3Y, MPU3HAKH ITPOIIECCOB
KJIETKE. «DHEPreTUIeCKuii 0OMEH» oOMeHa BEIIECTB,

MIPEBPALLEHUS DHEPTHUH,
MUTAHUS, IbIXaHUS KIETOK.

1.4.| SInepublii annapaTt ¥ penpoayKIus KJjaeTok (5 4)

9 CtpykTypa v QyHKIIUN Tabmuiel, Ipe3eHTanms, Jlekuus BrisBisitor ocobenHoCcTH
anpa. XpoOMOCOMBI. CTpOEHUS U 3HaUEHUs sapa

U XpOMOCOM.

10 | CoBpemenHoe Tabnuiel, npe3eHTarys, Jlexuus XapaxkTepusyroT
IIPEJCTaBIICHUE O MYJIbTUMEIUNHBIN KOMIUIEKC TEHETUYECKUI MaTepual
CTPYKTYpE I'€Ha MPOKAPUOT HPOKAPUOTHYCCKUX H
U DyKapHoT. JYKapHUOTHYECKUX

OpraHU3MOB.

11 | ’)Ku3HeHHBIN UKI KJIETOK. | TaONuIlbl, Tpe3eHTaIHsI, Jlekuus OnuChIBAIOT )KU3HEHHBIN
Pennmukanusa JIHK B MYJIbTUMEIUNHBIA KOMILJIEKC IUKJII KJIETKA
9YKapUOTHUYECKHUX KIIETKaX.

12 | Muro3s. Tumnsl MuTo3a. PenuaTeiil 1yk, MUKPOCKOTI, [Ipaktukym | BergensroT ¢assl mporecca
[IpakTrueckas padorta Ne5: | mpeaMeTHbIE CTEKIIA, c ACIICHUS
MwuTo3 B KJI€TKax KOpelKa | IpenapoBaJIbHbIC UIJIBI, HCI0JIB3-M | KJIETOK Ha IIPUMEPE
JTyKa. ckanbreny, GuistpoBansHas | ©00PY0Ba | MuTo3a B KJIETKaX KOpHEH

Oymara Hus TyKa,
HeHTpa OTUCHIBAIOT (Pa3bl
«Touxka MHTO34, JCNIAI0T BHIBOIBL.
pocray.

13 | CrapeHue KIETOK LHOP, mynsTUMeTUAHBIN Huckyccusa | OBnaneBaroT yMEHUEM
u Tkaneu. Teopust KOMILIEKC apryMEeHTHUPOBATh CBOIO
CTBOJIOBBIX TOYKY 3pEHHS B XOJ€
KIIETOK. JMCKYCCHU T10

o0cyXIeHHI0 TpobdiieM
COBPEMEHHOU OMOJIOTHHU U
MEULIHHBI.
1.5 | Bupycsl kak HekJeTo4Has1 (popma xku3uu (4 4)




CrtpoeHnue BUPYCOB. [Ipesentanmu «Ctpoenue Jlekuust Boiaendars cyiecTBeHHbIE

Pacnpoc"rpaHeHne BHPYCOB | BUpYyCa TabagyHOM IMPHU3HAKHU CTPOCHUA

B npupone. Bupycsl n MO3auKm», BUPYCOB. OOBICHATDH

14 | genomex «Anenosupyc», «Bupyc POJIb BUPYCOB B 5KM3HH

Tparnia, YEeN0BEKa.
«bakrepuodary, «Bupyc
UMMYHOJepUIITa
YEJIOBEKA»

XpaHeHue u nepegaya JluHamuueckast MOJEIIb, Jlexuus N3yuaroT ocobeHHOCTH

15 TEHETUYECKOU LHOP KUZHENEATENPHOCTH
uH(pOopMaLUK BUPYCaMHU. BHUPYCOB, UX Pa3MHOKEHUE.
JKW3HEHHBIN IUKII BUPYCOB
Crioco6s1 6OpbOBI C Tabmuipi, hoTorpadun ¢ Jlexmus, [IpuBOIUTH NOKA3aTENHCTBRA|
BUPYCHBIMHU UHGEKIUSAMU | TOPAKEHUSIMU OOBEKTOB TECT HEO0XOAUMOCTH MEP

16 BUPYCHBIMU UHPEKIUSMU. NPOQUIAKTHKH

3a00J1eBaHM,
BBI3BIBAEMBIX BUPYCAMH.

17 Hoctxenus u npobiemsl | MynbTuMenuitHas CEMMHAp

BaKIMHAILIUH. MIpe3eHTAalMs], CXEMBbI, TaOIULIbI
1.6 | DjieMeHTHI MATOJOTHH KJIETOK (2 1)

18 | Peakuusa knetok Ha HOP, mynpTuMeAMIHBIN [IpakTukym | AHAIU3HUPYIOT U
BO3JICHCTBUE BPEIHBIX KOMILJIEKC c OLICHUBAIOT MOCJIEICTBUS
(akTOpOB Cpelibl. HCIOJIB3-M | [I€HCTBUS aJIKOTOJIA,
[IpakTuueckas pabora oGopyaoBan | HIKOTHHA H HADKOTHKOB Ha
No6: IlpornosupoBanue ust OPraHu3M 4YeJIOBEKaA.
MOCIIEICTBUI JeWCTBUS LHEeHTpa Hcnom3ytoT 3HaHMA U1
BpEIHBIX (DAKTOPOB CPEIbI «Touka BEJICHNsI 3/10pPOBOTO 0Opasa
Ha OPraHu3M 4YeJIOBEKa. pocray. AKH3HH.

19 | Knerounsie u dotorpaduu, CipaBOYHbIE ceMu Haxonsat B HayuHO-
MOJIEKYJISIpHBIE U3JlaHus, CIIOBapH, Hap HOIYJIAPHOM JTMUTEPATYPE
MEXaHHU3MBbI ITOBPEXAAIONINC
TOBPEK/IAIOIIETO MEXaHU3MBI KJIIETOK
JeiCTBAS HA OPTaHM3M OpraHusMa, OObsSICHITD
YeIOBEKA. POJIb BpeIHbIX (DaKTOPOB U

UX MOCTIEJACTBUM HA KU3Hb
YEJI0BEKA.

1.7 | IIpoucxoxaeHue U IBOJIOLUA KJIETOK (2 1)

20 | ITpoucxoxnenue u MynbTuMe THIHBINA Jlexums N3yyarot Teopun
9BOJIIOLMSA KIETOK Kommneke npeseHranus, MPOUCXOKACHUSA KIIETOK
IPOKAPHOT. [IOP OBnazneBalOT yMEHUEM

apryMeHTHPOBATh CBOIO
TOYKY 3pEHUS TI0 BOIIPOCY
MIPOUCXOKIACHUS KIIETOK.

21 | IIpoucxoxnenue u MynbTuMe THIHBINA Tecr CpaBHUBAIOT TEOpUU

3BOJIIOLUS KIICTOK Kowmrmuiekc npeszenranus, KOHTpPOJIb IIPOMCXOXKACHHUA KIICTOK.

JYKapHOT.

[HOP

ApPryMeHTHpYIOT,
IIPUBOJAT CBOM
JOKa3aTeNbCTBa




II . CpaBHutenbHas rucrosorus (10 41)

2.1 | Beenenue B rucrosoruo (1 1)

22 | IlonsATHE O TKAHAX HOP, mynpTuMeAMIHBIN Jlexums 3HaKOMSITCS C Teopuei
MHOTOKJIETOYHBIX KOMIUICKC € pa3In4YHbIMHU 3BOJIFOIIMOHHOM
OpPra’Hu3MoOB TUIIAMH TKaHEH. AUHAMWKHA TKaHCBBIX

CUCTEM, KJIacCU(PULUPYIOT
TKaHU OpraHu3ma
YEJI0BEKA.

2.2 | DnuTeauaJbHble TKAaHU (2 4)

23 | Dnurenuu — norpaHuvHbie | MynbTUMeTuiHAS Jlexmus Jarot o61ryto
TkaHu. O01mIas Mpe3eHTAaIHs, TaOTUIIbI XapaKTepUCTUKY U
XapaKTepUCTHKA U KIIACCU(DHKALIHIO
KaccuuKaLusl. ANUTENNATbHBIM TKaHSM.
[TokpoBHBIE SnIUTENHN PaccmarpuBaior 1o
0€eCI03BOHOYHBIX TabJIMI[aM OKPOBHbIC
’KUBOTHBIX SMUTEIAN.

24 | KuieyHble SIHUTENNH. MHuUKpOCKOMBbI, TOTOBBIE [Ipaktukym | M3yuyaroT MUKpomnpenapar
Kenesucrtsie snurenuu. MUKpOIpernaparsl, c SNUTEINAIBHON TKaHU,
CCKpGIII/ISI - MI/IKpO(bOTOFpa(l)I/H/I, CH&ﬁI{BI, HCIO0JIb3-M OITMCBhIBAIOT
YHUBEPCAILHOE CBOUCTBO | TaGHIbI. odopya-1 SNUTEINAIbHBIE KIETKH Ha
KJIETOK HEHTpa TOTOBBIX
[IpakTuueckas padora Ne7: «Touxka MHKpOIIpernaparax.
OnuTenuanbHble TKaHU. pocra»

2.3.| Mpliie4yHbie TKaHM (2 4)

25 | Tumnbl MblIeYHBIX TKaHEH | MukpodoTtorpaduu, TabIUIbL, Pa3znuyaroT Ha Tabnuuax u
Y )KUBOTHBIX. MOJENH. ¢doTorpadusix

MBIIIIEYHbIE TKAHU, J1al0T
UM XapaKTEPUCTHKY.

26 | OcoOEHHOCTH CTPOECHHUS MuKkpocKonsl, TOTOBBIE [Ipaktukym | CpaBHHMBAIOT KJIETKHU
MBIIIEYHBIX TKAHEH. MHKpoOIpenaparsl, C Pa3InYHBIX BUIOB
paxruyeckas pabora Ne8: | ypxpodororpadmm. UCIOJIB3-M | MBIIIEYHON TKAHH.
Mpbl1IeYHbIE TKAHU. odopya-st

LHeHTpa
«Touxka
pocray.

2.4.| Tkanu BHyTpeHHel cpeabl

27 | OnopHO-MeXaHUYECKHE MukpocKonsl, TOTOBBIE [IpakTukym XapakTepusyrT Hu
TKaHH. MUKpOIIpenapaTsl — c KJIaCCU(PHUITUPYIOT TKaHU
OBOJIIOLHS OTIOPHBIX Pa3HOBUAHOCTH TKaHEHN HCNOJb3-M | BHYTPEHHEHN CPENBI. .
TKaHEH y JKHBOTHBIX. BHYTPEHHEN CPEIbI, odopyn-s PaccmarpuBaror
IIpaxTiraeckas p%60Ta Ne9 MHKpO(OTOrpaduul, CIUCKU HeHTpa 0COOEHHOCTH UX CTPOECHHMS
N3yuenune Tkanen CaiiTOB, OMOHHUTENbHAS «Touka
BHYTPEHHEHN Cpepbl muTepaTypa pocTay.

28 | UmMmyHwuTeET. DNeKTPOHHBIE Huckyccus N3ydarot Trnsl

Turbel uMMyHHTETA.
CIINJ — gyyma XX Beka.

MuKpogoTorpaduu, CIUCKU
CalTOB, TONOJIHUTEIbHAS
JuTeparypa

nMmyHurera. [IpuBonsar
JI0KAa3aTesIbCTBa 110
HE00X0AUMOCTH




BaKIIMHAITUM.

2.5.| HepBHas Tkanb (3 4)

29 | HeitpoHHas teopus. [Ipesentanus , [IOP, Jlekuus PaznuuaroT Ha
Crpoenue HeiipoHa. AKcoH | MuUKpogoTorpadun MUKpodoTOorpadusx
¥ JICHIPHTHI KJIETKU HEPBHOU TKaHHU,

U3Y4aloT CTPYKTYPY
HEHWpOHA KaK €IMHHUILY
CTPOEHMS HEPBHOW TKaHU

30 | HepBHbIe KIeTKH Mukpockorsl, [Ipaktukym | M3y4aroT HEpBHBIE TKAHH,
0€CI103BOHOYHBIX. MUKpOIpenaparbl, Ha0OpsI c BBIICIISIOT UX
B3anmoeiicteue Mexy DJIEKTPOHHBIX UCIOJIB3-M | CyIIECTBEHHBIEC IIPU3HAKH.
HepBHBIMU KileTKaMu [Ip-g | mukpodoTorpaduii odopyno-s
pabota Nel0: M3yuenue HeHTpa
HEPBHOM TKaHH. «Touka

pocTay.

31 | HeitpocekpeTropHbie MHuUKpOCKOTIBI, [Ipaktukym | Paznuuaror Ha Tabnumax u
kietku. ['mus. Hepenas MHKpOTIpenapaTs!, HAOOPHI c ororpadusx HepBHbIC
cUCcTeMa — rjaaBHas JIEKTPOHHBIX HCIOJIb3-M | TKaHU, JAl0T UM
MHTErPUPYIOLIAs CUCTEMA | vykpodoTorpaduii odopya-1 XapaKTEepPUCTHUKY,
OpraHu3Ma >KMBOTHBIX U LHeHTpa CpPaBHMBAIOT. Y CTaHABIIU-
yenoBeka. [Ip-1 pabota «Touxka BaIOT B3aUMOCBSI3b UX
Nell: U3yuenne pocTay. CTPOCHUA C
AJIEKTPOHHBIX BBITNIOJIHSIEMBIMU
MukpogoTtorpapuit GYHKIHUSAMU.

HEPBHOM TKaHHU.
II1. YueOHo-uCCIe10BaTENbCKAA IEATEILHOCTD (2 1)

32 | Pemenune akTyaJbHBIX HOP, mynpTuMeAMIHBIN Kondepeniy AHanu3upyror u
3a7a4 OMOJIOTHUHN U komiuieke CIIMCOK TEM us OLICHMUBAIOT CMBICIIOBBIC
MEIUIMHBL. 3a1uTa HCCIea-X paboT YCTaHOBKH I10
IIPOEKTOB npuaraeTcs OTHOIIEHUIO K CBOEMY

3JI0POBBIO U 3/I0POBBIO
OKPYKAOILIHX.

33 | 3amumTa NpoeKToB. HOP, MmynpTuMeAMIHBIN Kondepenn | Beigsurator runoress! u

KOMILJIEKC us apryMeHTHPYIOT

pe3yabTaThl CBOEH
HCCIEA0BATENbCKON
NeSITEIbHOCTH.

IV. 3aknwyenne (1 4)

34 | 3nauenue sBomonMoHHoro | Tabnuust, LIOP, Kpyrasrit [IpuBogaT
[0X0/1a IPU U3Y4YEHUU MYJIbTUMEIUMHBIA KOMIUIEKC CTOJI JI0Ka3aTeNnbCcTBa
KJIETOK ¥ TKaHEeH KUBBIX HE0OX0IMMOCTH

OpraHu3MOB.

IMOJIYYCHHBIX 3HAHUH JII
PEIICHHA aKTyaJIbHBIX
3a7a4 COBPEMEHHOM
HAayKH, JIs BCACHUA




3I0pOBOTO 00pa3a KU3HH.

V. YYEBHO - METOJJNYECKOE OBECITEYEHHUE

PeKomer,yemaﬂ nmTepaTtypa ana yvymtend 1 ana ydalmnxca:

AnbOepre b. u np. Monekynsipaast Ouonorus kietku. M.: Mup. 1994.
BBenenue B MonekynsapHyto Ouonoruto. M.: Mup, 1988.
I'pun H., Crayr V., Teitnop A. buonorus. T. 1—3. M.: Mup, 1993.
e roB K. IIyremectBue B Mup xuBoi kietku. M.: Mup, 1987.
5. 3amap3uH A. A. CpasautensHas rucrtosiorus. CII16.: WM3zn-so Caukr-IlerepOypr,
yHTa, 2000.
6. Oomas ouonorus. /Ilox pen. A. O. PyBunckoro, M.: IIpocsemenue, 1999.
7. PonanXX-K. u ap. Atnac no 6uonorun knerku. M.: Mup, 1974.
8. O0yxosB /I.K., Kupunenkosa B.H.Knerku u Tkanu: yuedHoe nocodue. — M.:

el

Apoda,
2007
9. Kupunenkosa B.H., O6yxoB /I.K. Kitetku u Tkanu.: mpaxtukym. — M.:
Hpoda, 2008

NHTepHeT-canTbl

http:// cellbio utmb.edu — cavim ynusepcumema FOma (CILLIA) no knemournoii buonocuu,
2UCMONI02UU, AHAMOMUY U PUUOTOUU
http:// www.biology.com /campbell — catim yuebnuxa no 6uonocuu
http://www.uni-mainz.de/FB/Madizin/Anatomie/ Workshop — caiim  ynueepcumema
Mauny (I'epmanus) no MUKpoCKOnUYeCKoU aHamomMuu, yumoao2uu u eucmoo2uu http://www.nature.ru
— caum MT'Y (Poccus) no ecem pazoenram ouonouu, MeOuyuHsl u
opyeum Haykam (cmamou, pegepamul, 0030pwl) http://www.isscp.rssi.nl — caiim Copocosckozco
00pazosamenbHO20 JHCypHaALa (8ce
cmamvu 8 c8600600HOM docmyne)




VI. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE KYPCA

Peanu3zanus nenei, BISIONIMXCS TJIABHBIM YclIOBUEM 3((EKTUBHON y4eOHON JesITeNbHOCTH
00yJaronmxcsi, HEBO3MOXHa 0€3 UCIOJIH30BAHUS OCHOBHBIX 00pa30BaTEIIbHBIX PECYPCOB: yIEOHO-
METOMYECKUX MaTePHAIIOB, HATJISAHBIX IEMOHCTPAMOHHBIX TIOCOOHMH 1 TaOJIHII, JIEKTPOHHBIX
yaeOonnkoB. [Ipu or6ope cpeacTs oOyueHust COOTIOCHBI CICAYIONINE YCIOBUS: YITeHA crienudurKa Kypca
Y COOTBETCTBEHHO BKJIFOUEHBI JOCTIKEHHSI HOBEUIINX HH(POPMAITMOHHBIX TEXHOJIOTUH (MyIbTHUMEIHA,
WHTEpPAKTUBHAS JIOCKA, ayIMOBU3YaIbHBIE CPENICTBA);

TexHnueckue cpeacTBa 00ydeHHUs:
*  KOMIBIOTEP MYJIbTUMEIUHHBIN C TAKETOM MPUKIIAIHBIX IPOTPaMM (TEKCTOBBIX, TAOINYHBIX,
rpadU4ecKrX U MPe3eHTAIIMOHHBIX), C BO3MOYKHOCTBIO TIOAKIIIOYCHHS K MHTEPHET: UMEET ay/IHO-
Y BUJICO BXOJIBI U BBIXOBI 1 YHUBEPCAIbHBIE TIOPTHI, IPUBOAAMH JIJIsl YTCHUS U 3AITHCH
KOMIIAKT-TUCKOB: OCHAIICH aKyCTHYECKUMH KOJIOHKAMHU.
e HHTrepakTuBHas JOCKa
NH®OPMAILINOHHO - TEXHUYECKOE OBECIIEYEHHUE
JUist IpakTHYeCKUX U IEMOHCTPAIMOHHBIX 3aHATHH :
B MUKPOCKOTIBI;
m Ha0Op MEKTPOHHO-MUKPOCKOTTHYECKUX (POTOTpaduii M CXeM pa3HbIX TUIIOB KJIETOK U TKAHEH,
UX KOMIIOHEHTOB
m TeMaTnueckue CD-nucku;
B MUKPOIIpENapaThl 0 OCHOBHBIM THIIAM TKaHEH.
I"azeta «buonorusi» u cat yig yuutens «5 uay Ha ypok OMOJIOTHI»
http://bio.1september.ru
MenumnuHckas SHIUKIOTEANs. AHATOMUYECKUH aTiiac http://med.claw.ru
OnopHo-aBUraTeNibHas CUCTEMa YelloBeKa: 00pa30BaTENIbHbBIN CalT
http://www.skeletos.zharko.ru



VII. TPEBOBAHUA K YPOBHIO IIOAT'OTOBKHU OBYYAIOIIUXCH 11O JAHHOMY
IJIEKTUBHOMY KYPCY

Yyaiwumeca JOMKHbI 3HaTb:

B YCTPOICTBO CBETOBOTO U IEKTPOHHOI'O MUKPOCKOIIA;

W [10JIOKEHUSI KIIETOUHOM Teopuu;

B 0COOEHHOCTH IPOKAPUOTUYECKOHN U 3YKapUOTHUECKOH KIIETOK;

B CXO/JICTBO U pa3iNyus KUBOTHOM U PaCTUTEIbHON KIIETOK;

B OCHOBHbIE KOMIIOHEHTBHI M OPraHOMJbl KJIETOK: MeMOpaHa M HaJIMEMOpaHHBII KOMILIEKC,
LUTOIJIa3MAa U OPraHOUbl, MUTOXOHPUHU U XJIOPOILIACThl, puOOCOMBI;

B OCHOBHBIE 3TaIlbl CUHTE3a OeJIKa B 3YKapUOTUYECKOU KJIETKE — TPAHCKPHIILIHS
(cunates u cozpeanne PHK) u Tpancnsamnus (cunte3 6€IKOBOM 1LIETIN);

® 0COOEHHOCTH AJIEPHOTO anmnapara 1 penpoayKLHU KIETOK;

N CTPOCHHE BHUPYCOB U HUX THIbI, >XU3HEHHBIH LHMKI BHPYCOB, COBPEMEHHOE COCTOSHUE
1po0sieMbl 60pbObI C BUPYCHBIMH HHPEKIUAMU;

B PEaKIMIO KJIETOK Ha BO3/IEHCTBUE BPEIHBIX (PaKTOPOB CPE/IbL;

B omnpeaeleHWe © KIacCU(UKAIUMI0O TKaHEW, TMPOUCXOXKJIECHWE TKAaHEH B  HIBOJIOIUHU
MHOTOKJIETOYHBIX;

B CTPOEHHE OCHOBHBIX THIIOB KJIETOK M TKAHEW MHOTOKJIETOYHBIX )KHUBOTHBIX;

M UMETh [pEACTaBIEHUE O MOJEKYISIPHO-OMOJIOIMUECKUX OCHOBaxX psla BaKHEUIINX
MIPOLIECCOB B KJIETKaX U TKaHSIX HAIIEro OpraHusma.

Yuammecsi 10J1KHbI YMeTh:

m paboTaTh CO CBETOBBIM MUKPOCKOIIOM M MUKPOCKOITMYECKHMHU IpenapaTaMu;

B YMETh «YHUTATh» IIIEKTPOHHO-MUKpOCKONHMUYEcKue Qororpaduu U CXeMbl KIETOK U €€
OpraHou/IOB;

N M3TOTOBIISATH IPOCTEHIINE IpenapaThl A1l MUKPOCKOIIUYECKOTO UCCIEI0BAHNUS;

W OIIPEJIeNISITh TUII TKAHU 10 IpenapaTy win portorpaduu;

N WUIIOCTPUPOBATH OTBET MPOCTEUIIMMH CXEMAaMH U PUCYHKAMU KJIETOYHBIX CTPYKTYD;

m paboTaTh C COBPEMEHHON OMOJIOrMYecKO JuTepaTypoil (kauramu) u MHTepHeToM;

B COCTaBJIATh KpaTKUe pedepaThl U JOKJIAIbl 10 HHTEPECYIOIIUM TEMaM, YMETh IPEJICTaBIATh
UX Ha UIKOJIbHBIX KOH(EPEeHLINSIX;

N KCII0JIb30BaTh 3HAHUS O KJIETKE U TKAHSX JJISl BEACHUS 300p08020 00pa3a HCusHu.



