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[Ipennaraemsiii Kypc 0XBaThIBa€T OCHOBHBIC pa3/ieibl O0IICH OMONIOTHH, aHATOMHUH, THCTOJIOTHU U
HampaBlieH Ha (DOPMHPOBAaHME Y Y4YAlIUXCS €CTECTBCHHOHAYYHOTO MHPOBO33peHHUs. M3BeCTHO, 4TO B
COOTBeTCTBUM C 0j00peHHON [IpaButenscTBoM Poccuiickoii ®eneparu Konmennued MoaepHU3aIH
poccuiickoro  o0Opa3oBaHUs — TpeAycMaTpUBaeTCs  NpeanpoduibHas  TOATOTOBKA  O00YYarOIIMXCS.
[Ipennaraemplii  Kypc CIOCOOCTBYET IOATOTOBKE ydYaluxcs K AalibHeimemy BbiOopy mpoduns. Kype
OasupyeTcst Ha 00s3aTeNbHBIX YUEOHBIX IPEMETAaX, MPEKIC BCErO0 HA AHATOMHH YKHBBIX OPraHU3MOB,

B mamHOM Kypce paccMaTpWBarOTCS OCHOBOMOJAraromiie TeMbl. be3 3HaHWA OCOOEHHOCTEM
CTpOocHUsSI ¥ (YHKIIMOHUPOBAHHS KICTOK pa3HBIX OpPraHU3MOB, 0€3 YETKOrO0 W SICHOIO IMOHUMAaHHS
OCOOCHHOCTEH CTPOSHUS U (PYHKIIMOHUPOBAHMS TKAHEH OpraHM3Ma HEBO3MOXKHO IOJHOIICHHOE TOHUMAaHUE
HU OJHOW U3 Owonormueckux Hayk. OcoOyr BaKHOCTh JJaHHBIC CBEJCHUS HMCIOT JUIsl TIOHUMAHHUS
OCOOCHHOCTEW  (PYHKIIMOHMPOBAHUS  PACTHTEIBHOIO, JKMBOTHOI'O  OPraHW3MOB,  OCOOCHHOCTEH
(YHKITMOHUPOBAHUS OpraHM3Ma 4YeJIOBEKa, NMPU HM3YYCHHHM OOMEHHBIX IMPOIECCOB B KJIETKE W MHOTOTO
npyroro. OcoOyro CIIOKHOCTh JUIsl yYalluXCs TIPH TOATOTOBKE K aTTECTAllUM  NPEACTABISET
CaMOCTOSITETTFHOE M3ydeHHE Pa3sHOOOpa3us KIETOK Pa3IMYHBIX OPTraHW3MOB. JTO CBSI3aHO C TEM, YTO Ha
n3zydeHne Tembl «KieTka» OTBOIUTCS HEJOCTATOYHOE KOJMYECTBO YacOB, a TKAHU Pa3HBIX IAPCTB KUBOU
MIPUPOJIGI M3YUYAIOTCS B pa3HbIe TOABI U B Pa3HBIX KypcaX, YTO 3aTPYAHSET BOCIPHUATHE OOIIEH KapTHUHBI
Mupa. Bce 3TO mMpHBOAUT K MOBEPXHOCTHOMY HW3YYEHHIO MHOTHX BaKHBIX BOIMPOCOB TOM YacTH Kypca
Omosoruu, KoTopasi MocBsIeHa KieTke. BHeypounslii Kypc «KieTku u TKaHW» He TOJBKO PaCcIIApSeT H
CHUCTEeMATH3UPYyeT 3HAHMS YyYalllUXCs, HO M PacCMaTpHUBaeT OCHOBHBIE OOIEOMOIOTHYECKHE TOHATHS H
3aKOHOMEPHOCTH Ha MpPUMEpPe CTPOCHHUS U pa3BUTHS KJICTOK M TKAHEW pa3IHYHBIX OPraHu3MOB C
HCIO0Jb30BaHUEM 000py10BaHus HleHTPa «Touka poctay.

[Ipennaraemsiii Kypc mpemHa3HAYEH I 00yJaroImuxcs 7-8 KIacCoB, pacCYUTaH Ha 34 4. U IOCTPOeH
Ha ocHOBaHUH [IpuMepHO mporpaMMbl OCHOBHOTO 00IIIero o0pazoBaHus 1o Ononoruu 1 nporpammsl JI.K.
Oo6yxoBa u B.H. KupunenkoBa «KneTku u TkaHm.

Llens kypca: hopMHpoBaHHE HAYYHOTO MHPOBO33PEHHSI B W3YyUYEHHHM OCHOBHBIX CTPYKTYp M
MPOLIECCOB KMBOW MPHUPOABI; (POPMHUPOBAHUE COBPEMEHHBIX B3IJISIOB B M3YyYEHHH CTPOECHHS KIETOK U
TKaHE! )KMBOTHBIX U YEJIOBEKa,

3amaum Kypcea:

1. Pacmmputs U yriyOuTh 3HaHUS yYaIIUXCS O Pa3HOOOPa3UH KIIETOK, OCOOEHHOCTSIX HX
CTpoeHus, GU3NOIIOTHH.

2. JlaTh mpeacTaBiIeHUE O B3aMMOJICHCTBUU MEXKITY KJICTOUHBIMHU CTPYKTYPaMH H
OpraHU3alMK TKAHEBOTO YPOBHSL.

3. PaCKpLITL CTPOCHNEC OCHOBHBIX THUIIOB TKaHEH )KUBOTHBIX U MMPOUCXOXKIACHUC TKaHEH B
9BOJJIIOIIMK MHOTI'OKJICTOYHBIX.

OcHOBHast KOHLIETIHSI Kypca 3aKJII04aeTCsl B CIEAYIOIEM:

KomnnexcHulii no0xo0 npu uzy4eHuu JHcugblx Op2aHu3Mo8 Ha PA3HLIX YPOBHAX UX OP2AHUZAYUU
(OT MOJIEKYJISIPHO-KJICTOYHOTO O CHCTEMHO-OpraHHoro). Kypc packpbIBaeT BONPOCH CTPOEHHS KIIETOK,
paccMaTpuBaeMble B Kypce 300JI0THH, aHATOMHU M (PU3MOJIOTHH KUBOTHBIX U YEJIOBEKA, MMOKA3BIBAET, UYTO
BCE TKaHM W OpraHbl JKMBOTHBIX IIOCTPOCHBI Ha €IUHON KJIETOYHOH OCHOBE, HMEIoIel ooulue
¢byHIaMeHTaIbHbIE TPU3HAKU U OCOOCHHOCTH.

CpasHumenvHo-260I0YUOHHAA  HANPAGIEHHOCMb  Kypcd. 1lpu  pacCMOTPEeHHH BOIPOCOB
CTPOCHUA KIICTKH, TKaHEH | OpraHoB MHOTI'OKJICTOYHBIX JXHWBOTHBIX OCHOBHOC€ BHHUMAaHHE YIACIIACTCA
q)OpMI/IpOBaHI/II-O Yy ydJamuxcCs 3BOJJIOOMOHHOI'O MBINUJICHUSA IMPU U3YYCHUU JKUBOU IpUpoOJbl BO BCEX €€
NposBICHUAX. BakHO TMOKa3aTh, YTO B MPOIECCE HBOJIOLUH Yy OPraHU3MOB Ha OCHOBE €IMHBIX
(GyHIaMEHTaIbHBIX 3aKOHOB CTPOCHUS U (DYHKIIMOHHPOBAHUS KIIETOK CIIOKHIIHCH pa3-

JIMYHBIC BAPpUAHTBI OpraHu3aliul TKAHCBBIX U OPraHHBIX CUCTEM, YTO CXOJHBLIC B (byHKL[I/IOHaJ'ILHOM OTHOIICHUN

TKaHU Yy (bHJ'IOFeHGTI/I‘leCKI/I PA3JIMYHBIX I'PYHIT ) KUBOTHBIX UMCIKOT CXOJHOC CTPOCHHC.
Hcnonvzosanue camolx COBPDEMEHRHbLX MOJZ@Kle}ZpH0'61/[0/1021411601(”)6 OaHHbIX o cmpoeruu

u

(i)yHKI/ﬂ/IOHMp06aHZ/lM KIeMOYHbIX U MKAHEBbIX CUCMEM HCUBOMHBIX. ITO TOJIOKECHHE moAapasyMeBacT XOpOoUIce

BIIa/ICHHE YYCHHKaMH OCHOBaMH 00IIIel O1OJIOTHH, TEeHETHKH, TEOPUH SBOTIONNHN U JIp. OMOJIOTHUECKUX HAyK.



Hcmopuko-nampuomuueckuiit akyenm npu usydeHuu Kypca. llpu M3y4eHHUH SJIEKTHBHOTO Kypca
moauépKUBAETCS HE TOJIBKO HMHTEPHALMOHAJIBHBIA XapakTep HayKH (OCOOCHHO Ha COBPEMEHHOM 3Talle ee
pa3BUTHUA), HO U MPOIMAraHIUPYIOTCSA TOCTHIKCHHS OTCUECTBCHHBIX YYCHBIX, MHOTHE W3 KOTOPBIX BHECIH
WCKJTFOUUTEIIBHBIA BKIIAJI B Pa3BUTHE OMOJOTHU M OTCTAUBAIU CBOM HJCH B TPYAHBIA TIEPUOJ] OTCUCCTBEHHOM
omonorun B 30—50-¢ rr. XX B. MHOrHe M3 HUX MOINIATHINCE )KU3HEIO 38 CBOH B3TUISIEL.

JKonocuveckas HanpasieHHocmb Kypcd. IJTO TOolokeHue (opmupyeT TBepaoe yOexkaeHHe y
ydaluxcs, 4To HebmaronpusTHele GakTophl (KaK BHEIIHEH, TaK U BHYTPEHHEH IPH - POJIbI), BKIIIOYAs BpEeIHbIE
MPUBBIYKK (HAPKOTHKH, aJKOTOJb, TabaK) CTPECCHl, HApPYIICHHBIH ICHXO3MOIMOHAJBHBIM (OH, CEepbe3HO
CKa3bIBAIOTCS] HA COCTOSIHUM OpPTraHU3Ma, 3aTparvBas camMble TJTyOHMHHBIE MOJIEKYJISAPHO-TEHETUYECKUE OCHOBBI
JESITETbHOCTH KIIETOK, M YTO € MOJOOHOTO poja HapyUICHUSMH OOpOTHCS UYpPE3BBIUANHO TPYAHO M MOPOH
HEBO3MOXKHO.

Teopemuueckue (nexyuu) u npaxmudeckue 3aHaAmus. ITa YacThb Kypca HPEIoaraeT LIMPOKOe
WCTIONB30BaHHE WILUTIOCTPAaTHBHOTO MaTepHuaiia (CXeMbl, 3JEKTpoHHbIE (oTorpaduu) HEMOCPEICTBEHHO Ha
3aHATUAX (OCOOCHHO NMPH M3YYEHHH CTPYKTYPBI KJIETKH), a TaK)Ke U3ydeHHEe MHKPOCKOITMYECKHX IPErnapaToB
TKaHed u opraHoB (B pasmenax «Tkanm», «Opravel»). B Xome wW3ydeHHS WCHONB3YIOTCS TOTOBBIC
MHKpOIIpenaparsl KJIETOK, TKaHEH. OpPraHoB; CAHThl MO OHONOTHHM KIETKH, aHATOMHU W (U3HOJIOTHH,
uMerolrecs B HacTosmee BpeMs B VHTepHeTe (IepedeHb OCHOBHBIX OTKPBITHIX CAMTOB IO pasaenaM Kypca
MIPHJIATaeTCs).

Me:xknpeaMeTHbIE CBS3H
Xumus. CTpoeHue BEIIECTBA. YTIICBObI, XKHUPbI, OCIIKU, HYKJICHHOBBIC KHCIIOTHI.
@usura. CBOWCTBA KUIKOCTCH, TCILUIOBBIE SBICHUS. 3aKOHBI TEPMOJINHAMUKHY.

®opMbl 00yYeHHs, MPOBEPKA U OLEHKA Ka4eCcTBA 3HAHMIA
Texy1ue 3HAHMS MPOBEPSIFOTCSI C IOMOIIIBIO TECTOB MOCIIE KAKIOTO pas3ena Kypca U TPaAUIHOHHBIX OIPOCOB B
TEUCHUE M3yUICHHUS TEMBL.

OCHOBHOH aKIEHT MpH HM3YYEHHUH BOIMPOCOB Kypca HampaBlieH Ha aKTHBHYIO paboTy y4YEHHKOB B
bopme AMCKycCHH, CEMHHapa, MPOCKTHOH [EATENbHOCTH, [HAllora yuumenb — Y4eHUK, aKTHBHOIO
o0cyxkieHus Matepraia B Gopme yueHUuK(u) — yueHuK(u), yueHux — yyumens.

[Npu M3y4eHNH OTAEIBHBIX TEM yUaIlHecs COCTABISIIOT 0000MIAONINE CXEMBbI, TaOIHIIbI, KIIACTEPHL.
VTOroMm BBITIONHEHUSI JIA00PATOPHBIX PabOT SIBJISIOTCS OTYETHI C BHIBOJAMH W PHCYHKaMH. MITOroM M3ydeHust
Kypca - BBIMOJHEHHE 00yYaroNMMUCS YIeOHONUCCIIEI0BATEILCKOTO IPOCKTA.

YuuThiBas pa3BUTHE UHPOPMAIIMOHHBIX TEXHOJOTUH JaHHBIH KypC IOMOIHICTCS MYJIbTUMEIUAHBIMU
WUTIOCTPAIMSIMA M HEKOTOPBIMH CIIPABOYHBIMU MaTEpHalaMH 10 OCHOBHBIM pa3feiaM. JTO IO3BOJISET
PaCUIMPUTh HATISIHOCTD (MIOMHMO Pa3qaTOYHOrO MaTephaia) MpPH H3yYEeHHH CTPOCHHS KIICTOK, TKAHEH u
OPTraHOB KHBOTHBIX.

Cpoxk peanuzauuu nporpammsl - 1 roa (34 4. B rox, 1 yac B Hen.)

B xauecTBe OCHOBHOTO 06pPa30BaTeILHOIO Pe3yJIbTaTa BICTyNAeT ChopMUpOBaHHAS CHCTEMA
0a30BbIX IEHHOCTEH:

*)KM3HB, 37I0pPOBbE, YEJIOBEK, 3HAHUE, TPY/I, TEPIICHUE, YCIIeX *yMEHHE ONIepHPOBATH 3HAHUSMH B
00JIACTH ITUTOJIOTUH U TUCTOJIOTHH *IMOIMOHAIEHOE OTHOIICHUE K YBOJIFOIIMHU KUBOW TIPUPOJIBL, KaK K

3HAYUMOMY COOBITHIO B MUPE OPTaHHYECKOH MPUPOJIBI.
COJEPKAHUE YYEBHOI'O MATEPHUAJIA

Pabouast nporpamMma 3JIEKTHBHOTO Kypca Mo Ouonoruu it 7- 8 KJIacCOB COCTABJIEHA COTIIACHO
COBPEMEHHBIM TpeOOBaHHAM B 00J1aCTH OMOJIOTHYECKOr0 00pa30BaHNUs, 8 UMEHHO: COOTBETCTBHE
00pa3oBaTeIbHBIM CTaHAAPTaM, IPEEMCTBEHHOCTh O0YUYEHHS, TPHOPUTET Pa3BUBAIOMIEH (QYHKIINU
coJIepKaHus Kypca ¢ HCI0JIb30BaHneM 00opynoBanusi neHTpa «Touka pocray.

VY4eOHbIil MaTepHaj CTPYKTYPUPOBAH COTJIACHO JIOTHKE Pa3BUBAIOLIETO 00yUCHHSI.

|. Buosorus xinerku - 21 4.

Tema 1. Beenenne B OMOIOTHIO KIIETKU

3agaun coBpeMeHHOM 1uTonoruu. Kierounas Teopuss — OCHOBHOWM 3aKOH CTPOCHUS SKUBBIX
OpPTraHU3MOB. 3aCiTyra OTEUECTBEHHBIX OMOJIOTOB B 3allIUTE OCHOBHBIX MOJIOKEHUHN KIIETOYHOW TEOPHUH.



Tema 2. OOwmuii maaH CTPOSHHUS KIETOK KUBBIX OPraHU3MOB
IIpoxapunotsl u sykapuoTsl. CXxoACTBO U pa3nuyuud. JKUBOTHas M pacTUTENbHAS KIIETKa.
OyKapHoTHUYecKas KIeTKa. Teopuu MPOUCX0XKICHUS 3YKapHOTHIECKOM KIIETKH.

Tema 3. OcHOBHBIC KOMIIOHEHTEI U OpraHouabl KJICTOK. MeM6paHa u HaI[MCM6paHHI)II\/'I KOMIIJICKC.

CoBpeMeHHasT MOJICNIb CTPOCHHS KJICTOYHOH MEMOpaHbl. YHHBEPCAIBHBIA XapakTep CTPOCHHS
MeMOpanbl. CoctaB ¥ (yHKIMM MeMOpaHbl. HammemOpaHHBIH KOMIUIEKC (KJIETOYHBIC CTCHKH IPOKAPHOT,
PACTUTEIBHBIX KJICTOK W T'PUOOB, INIMKOKAJIHKC KUBOTHBIX KJIETOK), €T0 COCTaB M 3HAYCHUE B JKM3HU KJICTOK U
opraHmsma.

IMuTomiasma u OpraHOUIbI.

LuTOCKENCT KIETOK, €r0 KOMITOHEHTH W (DYHKIIMH B Pa3HBIX THIIAX KIETOK. MeMOpaHHBIE OpraHOU/IbI
KJISTKHY (SHIOIUIa3MaTHYeCKas CeTh, anmapar [ oiab1ku, 1u30ocoMbl). X cTpoeHue u (PYHKIIUH B KIIETKaX.
MUTOXOHIPUH U XJIOPOILIACTHI

Tunsl oOMeHa BemiecTB B KieTke. VICTOUYHHMKM SHepruM B KiIeTKe. [ CTCpOTpodsl M aBTOTPOQBHI.
OCHOBHBIE 3aKOHBI OMO’HEPTETHKH B KJIETKaX. 3a4eM HYy>KHa dHEPrusi KieTke. MUTOXOHAPHUS — SHEepreTHyecKast
CTaHIMs KJIETKUA. THMbl MUTOXOHApWH M uX crpoeHue. CoBpemeHHas cxema cuHTeza AT®. Xiopomnactel u
doTocuHTE3.

Pubocomebl. Cunre3 Oenka

Tunsl u cTpyKTypa pudocoM mpo- u sykapuoT. OCHOBHBIE ATalbl CHHTE3a OelKa B 9yKapHOTHYECKOM
KIeTke; TpaHckpumnius (cuHte3 W co3peBanne PHK) um tpancmsmus (cwHTe3 OenKOBOHW Iemu). DIEMEHTHI
MOJIEKYJISIPHO-OHOJIOTHYECKUX MEXaHM3MOB PETYIISIHU 3TOTO Mporecca.

Tema 4. SAnepuslit annapat u penpoAyKIUs KJIETOK

Snpo 3yKapHOTHYECKOU KIETKU U HYKIICOU IPOKAPUOT

Crpoenue u 3HaueHue snapa. [lomstue o xpomartwHe (3y- u reTcpoxpomatuH). llpeacraBneHus o6
ymnakoBke rererndeckoro Matepuaia (JJHK) y mpo - u sykapnot. CTpyKTypa XpoMOCoM. SIApHIIIKO, ero CTpOoeHUE
u ¢ynkuun. JKu3HeHHBIH LMK KiIeTKd. Pernpomykiust (pasMHokeHHE) KIETOK. IIoHSATHE O ’KM3HEHHOM ILMKIIE
KJIETOK, ero nepuofsl. Pemmmukanusa JJHK
— BaXHEWIWI dTam XKU3HU KJIeToK. Mexanm3m u mporiecc perumkanuu JIHK. Mwuto3, ero Ouosiormdeckoe
3Ha4YeHUE, OCHOBHBIC (a3pl, perymauus. PazHOBUAHOCTM MHTO3a B KJIETKAaX pPa3HBIX OpraHu3MoB. [lenenue u
nuddepeHInpoBKa KIETOK, UX COOTHOILEHHS.

CranuoHapHble 1 KaMOHanbHbIE (pacTylie) KieTouHble cucTeMbl. [loHsiTie o cmeonogvix kiemkax, ux
3Ha4YeHue B QyHKIMOHUPOBAHUU OpraHu3Ma. Teopust cmeono6vix Kiemok
— TIPOPBHIB B COBPEMEHHOM OMOJIOTMH U MEAMLIMHE. Pak — HEKOHTpoJIMpyeMoe AejeHue Kietok. [Ipobnema
CTapeHus KJIETOK U TKaHEeH.

Tema 5. Bupycsl kak HekieTouHast popMa KU3HU

CrtpoeHnue BUPYCOB U UX THUIHI. JKU3HEeHHBIH UK BUpYycoB (Ha mpuMepe Bupyca CIINla nnu renarura).
CoBpemeHnHOe cocTosiHHE TpoOsIeMbl OOpeObI C BHPYCHBIMHM HH(EKUMAMH. BakuuHauus: IOCTWXKEHHS H
MIPOOIIEMBI.

Tema 6. DneMeHTHI TaTOJIOTNHU KIIETKHA

Peakuusi Ki1eTok Ha BO3ACWCTBHE BpEAHBIX (AKTOPOB Cpeabl (ANKOroyb, HAPKOTUKU, KypeHHE,
TOKCHYHBIE BEIIECTBA, TSHKEbIE METAUIBI U T. 1.). KieTouHsle 1 MOJIEKYJISpHBIE MEXaHU3MBI TTOBPEKIAIOIIETO
JeMCTBUS Pa3InUHBIX (PaKTOPOB HA CTPYKTYPY U GYHKLHUIO KIETOK.

Il. CpaBaurenbHas (3BOJIOIIMOHHAS ) THCTOJIOTHS — YYEHHE O TKaHgx - 10 4.

Tema 1. IloHITHE O TKAHIX MHOTOKJIETOYHBIX OpraHu3sMoB

Ompenenenne Tkanu. Knaccudukamusa Tkaneid. [IpoucxoxaeHrne TKaHEH B IBOJIIOMHH MHOTOKJIECTOUHBIX
JKUBOTHBIX M Pa3BUTHE TKAaHEH B IIPOIIECCe MHANBUAYATHLHOTO PAa3BUTHS OpraHnu3Ma (OHTOTCHE3).

Tema 2. DninrenuansHble TKAHA

[TokpOBHBIE SIUTEIUN TMO3BOHOYHBIX M OECIIO3BOHOYHBIX JKHUBOTHBIX. OmHU (GYHKIMH — pa3HbIC
pemenusi. Kummeunsie snurenuu. TUIBI MUIIEBapeHUs B )KUBOTHOM MHUPE — BHYTPHUKJIETOUHOE M MosIocTHOE. KTO
KaK TIepeBapUBacT IHIIY; MO3aMKa YBOJIFOITHH.



Tema 3. Mplieunsle TKaHA

THIIBI MBITIICYHBIX TKAaHEH ¥ TTIO3BOHOYHBIX U 0eCO3BOHOYHBIX JKMBOTHBIX
(coMaTudeckre TOIEPEYHOITOIOCAThIE U KOCHIE; CepACUYHbBIE MOMEPEeYHOIoNocaThie; Tiaakue). OCOOCHHOCTH UX
KJIETOYHOTO M TKAHEBOTO CTPOCHUSA B PA3HBIX CPYIMax >KUBOTHBIX. CXOJCTBO M Pa3iIMuUsi;, HapajuIeTu3M U
JTIUBEPTCHIIUSL.

Tewma 4. Tkanu BHyTpeHHEN cpeapl. CoemMHUTENbHAS TKaHb

OnopHo-MeXaHMUYECKHE TKaHU (COSAMHUTENbHAS TKaHb, XPALI, KOCTHas TKaHb). CXEMBbl CTPOCHHUS U
9JIEMEHTHI HBOJIOLHMH OIMOPHBIX TKaHEW y XHUBOTHBIX. KpoBb. DJIeMEHTHI KPOBH MO3BOHOYHBIX JKMBOTHBIX H
yenoBeka. DyHkuuu kpoBu. Bocnanenne n uMMyHnTeT. HeoOX0AMMOCTE 3aIIMTHl BHYTPEHHEH Cpelibl OT BHEIIHUX
areHToB (AHTUTEHOB). TKaHM W KJIETKH, IPHHUMAIOIINE YIaCTHE B 3alIUTHBIX PEaKIHUAX opranu3ma. VIMMyHUTET;
MOHATHE 00 OCHOBHBIX THIIAX MMMYHHTETa. DakTOphI, BIUsIONME Ha (YHKIIMOHUPOBAHNE UMMYHHON CHCTEMBI:
9KOJIOTHSA, BUPYCHbIE M WH(EKIIMOHHBIE 3a001eBaHns, ayTonMMyHHbIe 3a0oieBannsa. CIIMJ] — uyma XX Beka;
CMepTeNbHas OTTACHOCTD ATOH OOJIE3HH IS YeTIOBeKa U ITyTH OOPHOBI € ee pacIIpOCTPaHEHHUEM.

Tema 5. TkaHu HEPBHOI CUCTEMBI

3HaueHNe HEePBHOM CHCTEMBI KaK IJIaBHOW MHTETPUPYIOLIEH CHCTEMBl HAIlero opraHu3Ma. JJIEMEHTHI
HEpBHOW TKaHW: HEHPOHBI M TJIMAIbHBIC KIETKU. YHUBEpPCAIBHBIA XapakTep paOoThl HEPBHBIX KIETOK BCEX
OpraHu3MoB. MeXHEHPOHHbIE B3aUMOJECHCTBUS; CUHAIICHL. [ 1M1 — Ba)KHBINM 3JIEMEHT HEPBHOW CUCTEMBI. YU4acTUe
M B 00pa3oBaHMHM O00OJOYEK HEPBHBIX BOJOKOH, B OOMEHHBIX IIpolleccax B HEPBHOW TKaHU H
HEMOCPEJICTBEHHOW PaboTe HEMPOHOB M CUHAIICOB.

Perenepanust B HepBHOU cucteme. CTBOJIOBbIE KJIETKH B HEPBHON CHCTEME B3pOCIBIX XUBOTHBIX U
YeJI0BeKa — UCTOYHUK OOHOBJICHUS HEHPOHOB.

1. Y4eOHO-HCcCHeI0BATENLCKAS AEITENHHOCTD - 2 4.

V. 3axirouenue -1 4.

3HaueHHe IBOIIOLIMOHHOIO MOX0/1a TP U3YUYEHUH KIIETOK U TKaHE! )KMBOTHBIX U YEJIOBEKa .
OO0meononornyeckre 3aKOHOMEPHOCTH, OTKPBITHIE IPH N3yYE€HUH OCHOBHBIX CTPYKTYP U IPOLIECCOB B KUBOMH
MPUPOAE, — OCHOBA COBPEMEHHON MOJIEKYJISIPHOW OMosiornu U MeauuuHbl. Hemarona u nusika, Apo3opuiia u
KphbICa, CTBOJIOBAS KJIETKA U KYJIbTypa TKaHeHd —

BCE ATO MOJIEJIbHBIE OOBEKTHI JJIs PELICHHS aKTyaJIbHBIX 337a4 COBPEMEHHOI OMOJIOTHN U MEAMIINHBL.



I11. YYHEBHO-TEMATHUYECKUMU IIJIAH

Ne Tema KonnuecTtBo yacos O6paszoBaTenbHbII pe3yabTaT
n/m Bee- |Teo - Jlad.
o pust "
l'lp6
I
Buosorus kjieTku: 21 15 6
1.1 |Bsedenue 6 6uonoeuo knemiu 1 1 3HaHUeE 3a7]a4 COBPEMEHHOM
LIUTOJIOTUM U OCHOBHOT'O 3aKOHA
CTPOEHMSI JKUBBIX OPTaHU3MOB.

12 4 2 2 'YMeHune xapakTepu3oBaTh
Obwuii nian cmpoeHust Kiemox [IPOKAPUOTUYECKYIO U
DICUBBIX OP2AHUIMOE C PYKapHOTHYECKYIO KJIETKU, TEOPUU
HCII0/1b30BAHHEM 000PY10BaHMSA X TIPOUCXOXKICHUS.
neHTpa «Touka pocray.

13 3 1 2 XapaKkTepuCcTUKa COBPEMEHHOU
OcHogHble KOMNOHenmbl U MOJIEH CTPOEHUS KJIETOUYHOU
OpeaHoUudblL KIemox ¢ MeMOpaHBbI, IIUTOCKENIETA,
HCII0/1b30BAHHEM 000PY/I0BAHMS OpraHOUI0B.
neHTpa «Touka pocray.

14 5 4 1 CrpoeHue 1 3HaUCHHE A11pa,
loeprulii annapam u penpooyKyus AIPBIIIKA, XPOMOCOM;

KJ1emoK ¢ UHCI0Jb30BaHUEeM XapaKTEPUCTHUKA )KU3HEHHOT'O IIUKJIa
o0opynoBaHus nentpa «Touka KJICTKH.
ocTay.
15 Bupycer kax nexnemounas popma | 4 Tuns! BupycoB. CoBpeMeHHOe
DICUSHU COCTOSIHUE TTPOOIeMBI OOPHOBI €
BUPYCHBIMU MH(EKIIUSIMH.
1.6 \Dnemenmor namonoeuu knemxu 2 1 1
Peak1iMy KJIE€TOK Ha BO3JIEUCTBUE
BpeTHBIX (PaKTOPOB CPEJIBL.

1.7 \MIpoucxoxcoenue u s6onoyus 2 2 Teopru nponcxoxxaeHus

K1emoK. PYKapHOTHYECKOH U
IPOKAPHOTUYECKOH KIETOK

1
CpaBHHTeJIbHASI THCTOJIOTHSI: 10 5 5

2.1 1 1 Ornpenenenue Tkanu. Teopus

«OBOJIIOLIMOHHON JUHAMUKU
Beenenue B ructonoruto. [lonsrue o TKAaHEBBIX CUCTEMY; KIIaCCU(PUKAIINS
TKaHSX MHOTOKJIETOYHBIX OPTaHHU3MOB TKaHEeH.
€ MCIOJIb30BaHMEM 000PYy/I0BaHUSI
nentpa «Touka pocta».

2.2 2 1 1 XapaKkTeprucTHKa TOKPOBHBIX
ONuTeNNaNbHbIE TKAHU € PIUTENNEB TTIO3BOHOYHBIX U
HCII0JIb30BAHUEM 000PYA0BAHHUSA 0eCII03BOHOYHBIX KHBOTHBIX.
nentTpa «Touka pocra».

2.3 2 1 1 TUIBl MBIIIICYHBIX TKaHEH,
MpIe9HbIe TKAaHU € HCT0JIb30BAHNEM 0COOEHHOCTH UX KJIETOYHOTO U
o0opynoBaHus nentpa «Touka TKaHEBOT'O CTPOEHHA y Pa3HBIX
pocTay». OpPIraHU3MOB.

2.4 |TkaHu BHYTPEHHEU CPEIBL. v 1 1 3HaHUE CXEeM CTPOCHUS U




PIEMEHTOB BOJIOLUU
CoenuHuTENbHBIC TKAHU € COCTMHUTEIFHBIX TKaHEH y
HCMOJIb30BAHUEM 000PYI0BAHUS OpraHU3MOB.
nentrpa «Touka pocTay.

2.5 3 1 2
TkaHU HEPBHOM CHCTEMBI C IXapaKkTepuCTUKa FJIEMEHTOB:
HCI0JIb30BAHUEM 000PY10BaHUS HEWPOHBI U TTUATbHBIC KIETKH, UX
nenTpa «Touka pocray. [YHUBEpCAJIbHBIN XapakTep paOboThI.
1 yqeﬁﬂO-HCCﬂeﬂOBaTeﬂbCKaﬂ > > 'YMeTh NPEACTABUTH U 3ALLUTUTH
mesiTeJ IbHOCTD IPOEKTHYIO paboTy.
IV  Bakiaodyenue 1 1
Peanmmzarmust 00mIe0nOIOTr MTIeCKIX
TIPUHITATIOB M SBOIIOIIHOHHOTO
[TOIX0/1a B M3YUECHHUH KIIETOK, TKaHEeH
PKUBBIX OPTaHU3MOB.
HUTOI'O: 34 21 13
IIpuMepHbIe TEMBbI AJIs1 IPOEKTHOI 1eSITeJIbHOCTHU:
1. Ucnionp30BaHME KUBBIX OPTaHU3MOB B CEITLCKOM XO3SIHICTBE, MEIUIINHE, MUKPOOHOJIOTHH,
OMOTEXHOJIOTHH.
2. Benmkue Myxu HayKu.
3. T'enermueckuii KOHCTPYKTOP
4. W3yueHue KIETOK M X POJIM MHTHOMTOPOB HA MPUMEPE PACTUTEIHHON KICTKH.
5. [Tytu pacnpocTpaHeHus OaKTepHaabHbIX MHMEKIUN U IyTH MTPEIOTBPAIICHUS 3a00ICBaHUM.
6. Tupymorepamusi.
7. Oco0EHHOCTH CTPOCHUS OJTHOKIICTOUHBIX OPraHU3MOB, PACTCHUH, )KUBOTHBIX, TPHOOB, OaKTepHUH,
BHPYCOB.

TKaHW».

8. Hcropus u3ydeHus: BUPYyCOB.

9. Bupycsl Bcerja He Jar0T CIIOKOMHO KUTh.

10 . XXv3Hb U IS TENHHOCTh YYCHBIX, (DaMUIIMN KOTOPBIX BCTPETUIINCH B yueOHOM Kypce «KieTku u




IV. KanengapHo - TeMaTH4eCKOE MJIAHUPOBAHUE

Cpoxku Tema ypoka ®op |[XapaKkTepUCTHKA OCHOBHBIX
(yueOHas Ma BU/IOB /1eSITeJIbHOCTH
HeJeJIs1) JleMoHCTpALHUS 3aHdA o0y4Jaronuxcs

(HArIAIHOCTh, TEXHUYECKHe| THUsl
cpeacTBa 00y4YeHus1)
I . buosorus kiaerku (21 1)
MUKPOCKOITBI, TOTOBEIC
MUKpOIIpEIapaThl OOBSICHATB POJIb U 337241
(3PUTPOLMTHI JISATYIIKH), COBPEMEHHOM ITUTOJIOTHH,
1 Beenenue B OMOJIOTHIO KICTKU  [qaniku [IeTpu, MUIETKH, Jlex  |nonosxenus knerouHoi
(1q) CTAKAHYMKH C BOJIOM, mus  [reopuu. BerioMuHaoT
MpeIMETHBIE H TOKPOBHBIC YCTPOMCTBO MHUKPOCKOTIA U
CTEKJIa, TUHIIETHI, HOXKHUIIBL, METOJTUKY TIPUTOTOBJICHHS
¢unpTpOBaNbHA Oymara, BPEMEHHBIX
MperapoBaIbHBIE UTITBI MUKPOIIPENapaToB.
1.2 OO0wmuii IaH cTpoeHust
KJ1eTOK (4 4.)
Tabmuie, [IOP Briensior cyiecTBeHHbIE
[Ipokapuotsl. [{apcTBO > 11 L cemu Y
2. MYJIbTUMETHHHBIH MIPU3HAKU CTPOCHUS U
OaxTepuu. Hap
KOMILIEKC JKU3HEACSITETbHOCTH
MTPOKAPHOT.
[Ipa
KTH-
KyM
c
HCIIO
Mukpockortbl, yaiiku [letpu, | np3o
UzygaroT ocodbeHHOCTH
[MUTICTKH, CTAKAHYMKH C BaH
. CTPOEHWSI U TIPOIECCOB
Oco0eHHOCTH OaKTepUANIbHBIX  |[BOJIOM, IPEIMETHBIC H neMm
KU3HEACSITETbHOCTH
3. kieTok 1P Ne 1: U3yuenune IMIOKPOBHBIE CTEKJIA, THHIIETHI,| 000
Y
. [MPOKAPUOTUICCKHUX KIICTOK Ha|
MOJIOYHOKHUCIIBIX OaKTEepHH. (buibTpoBanbHAA OyMmara, ya0B
N IPUMEPE MOJIOYHOKHUCIIBIX
[paccoi KBaIlICHHBIX OBOIICH, | aHuM .
Oaktepuii.
«bupugox» a
EeHT
pa
«To
4Ka

poct




a».

OykaproThl. OCOOCHHOCTH

Tabmungel, LIOP,

4. KJICTOK PACTCHHIA, )KUBOTHBIX, |[MYJIbTHMEIUIHbINA CEMH | [3yqaroT CTpOCHHE KICTOK
rpuloB. KOMIIJICKC -Hap LAPCTB XKUBOW MPHUPOJIBL.
OO0muil m1aH CTPOSHUS KIETOK IIpa
PKUBBIX OPTaHU3MOB. KTH-

[TpakTrueckas pabora No2 KyM
M3ydeHune KIeToK 3yKapHoT. c
Mukpockonsl, yamku lletpu, | Hcno
MUTIETKH, CTAKAHYHUKH C JIb30
BOJIOH, TpeIMETHBIE 1 BaH | M3yd4aroT cTpoeHHe KJIETOK
[MOKPOBHBIE CTEKIIA, HeMm pacTeHHH, )KUBOTHBIX,
5 (unpTpoBanbHAA Oymara, 000p |rpr6oB. Beienstor npusHaku
[IPENapoBaIbHBIE UIJIHI, yaoB UX CTPOEHUS U
ITUCTBSI aMapuILINCa, aHu KU3HEAESITEIbHOCTH.
Mpenapar KJIETOK ITeYEHH A CpaBHHMBAIOT KJIETKH.
AKCOJIOTIIAA, KyJIbTypa LeHT
IMpOosKxKEN pa
«To
YyKa
pocT
a».
13, (OCHOBHBIC KOMIIOHEHTHI H
opraHouabl KIeTokK (3 1)
IIpa
KTH-
KyM
Tabnuua ¢
HCIIO0
«IIma3zmMaTudeckas 1630
CoBpeMeHHasi MOAIENb CTpoeHus (MeMOpaHa», LIOP Ban N3yuqaroT cTpoenue
KJIETOUHOW MEMOpaHBbI. MUKpOCKOIIBL, yamku Iletpw, e IUIa3MaTHYECKON MeMOpaHsl,
OyHKIIUN MEMOPAHBI. MUTIETKH, CTAKAHYHUKH C oGop e€ MPOHNUIIAEMOCTb.

6. [MpakTudeckas padbora Ne3: BOJIOH, XJIOPUIOM HaTpHUA, V0B BrISBISAIOT B3aUMOCBSI3U
M3ydeHune miazMonnsa u MpeIMEeTHBIE U TIOKPOBHBIE ap  |MEFAY CTpoeHneM MeMOpaHBbI
NMeTIa3MoiIn3a B PACTHTENBHBIX (CTEKIA, (QHUIbTPOBAbHAS a 1 e€ QYHKIUSAMH Ha IPIMEpe
KJIETKaX. Oymara, HO>KHHIIBL, peny |PPA3MONN3A 1 JIETIA3MOIH3A.

MpernapoBaIbHbIE UIJTHI, pa
KOXHIIA YEITyH JIyKa. «To
YyKa
pocT
a».
MyJIbTUME U HHBII IIpa
KOMIUIEKCTIPE3EHTAIINA, KTH-
mpemapatsl «[ TuKoreH u KyM
KUD B KJIETKaX IIEUYEHNY, c I'oToBAT MHUKpoOIIpenapaT
LnTomnazMa 1 OpraHOU/IBI. HCOKPAILICHHbIIE uemno HCTIYH XOAHIbL TyTa,
7 [pakTrdeckast padota Ne4: MHKPOTIpETIapat KoK B30 | PACCMATPHBAIOT TOTOBHIS
- TOJIOBACTHKA, BaH npenapatsl. Habmronaror,
M3ydeHne CTpocHUs .
Y KAPHOTHIECKOH KIETKIL «IImacTUHYATHIH HeM ONMCHIBAIOT, CPABHUBAIOT
KOMIUIEKC B HEPBHBIX o6op kieTku. Ha ocHoBe
KJIETKaxX), YAOB | CPaBHEHMS JIEIAI0T BBIBOJBL.
MukpodoTorpadhun aHu
DYKapUOTHYECKUX A
KJIETOK LHEeHT




pa

«To
4Ka
pocT
a».
Ha ocHoBe cTpoenus
OpPTaHOWIOB BBIJIEISIFOT
TaOnuia 1 anmIuKaluys,
MuTtoxoHApUH. XJIOPOILIACTEL. Tect | IPU3HAKHU IIPOIIECCOB
«buocunres Oenkay», cxeMa
8 |Pubocomsl. Tunsl oOMeHa KOHT | OOMEHa BEIIeCTB,
«DoTOCHHTE3Y,
BEILIECTB B KIIETKE. OHEDICTHICCKIH OOMEHY poss | OPCBpAlICHUA SHCPIHH,
cepretuiec obMe MIATaHMS, JBIXaHHUS KIETOK.
1.4. SInepublii annapar u
pPenpoayKuus KiIeTok (5 4)
BrIsBIISIOT 0COOEHHOCTH
CtpykTypa u QyHkiuu siapa.  (Tabmuues - Goyuy, Jlex
9 CTPOCHUSI ¥ 3HAYCHHUS pa U
XpOMOCOMBI. Tpe3CHTalNs, LA
XpOMOCOM.
XapakTepusyoT
CoBpeMeHHOE TipeicTaBiieHre O |abiuiibl, Tpe3eHTaLMs, TTex reHETHYECKUI MaTepuall
10 [crpykType reHa MpoOKapuoOT U |MyJIBTUMEIMAHBIA IPOKAPHUOTUYECKUX H
s
PYKapuoT. KOMIITEKC JYKaApUOTHUECKUX
OpraHu3MOB.
DKU3HEHHBIN UK KIIETOK. Tabmuipl, mpe3eHTanms, ek .
.. OnuUCHIBAIOT KU3HCHHBIN
11 Penymkanus JJHK B MyJIbTHME TUAHBIN
s IIUKIT KJIETKU
DYKapUOTHYECKUX KIIETKaX. KOMIIITEKC
IIpa
KTH-
KyM
c
HCIIO
Jb30
Pernuartslii JIyK, MUKpPOCKOI, BaH
Brigenstor dassr mporecca
Muro3. Tunsl MUTO3A. MpeIMETHBIE CTEKIIA, HeM
JIEJICHUS KJIETOK Ha IpuMepe
[TpaxTrueckast pabota Ne5: MpernapoBaIbHbIE UTJIbI, o0op .
12 MuTo3a B KJIETKaX KOpHEH
MwuTo03 B KJIETKaX KOpEeIIKa CKasbleny, QUILTPOBANIbHASL | yI0B
JyKa, OTIMCHIBAIOT (pa3bl
myKa. Oymara, KpacuTelb aHm
MHTO3a, JICNIAI0T BHIBOJIBI.
AI[eTOKAPMUH, CITUPTOBKH |
LeHT
pa
«To
4Ka
pocT
a».
OBnaieBaOT yMEHHEM
o N uc apryMeHTHPOBaTh CBOIO
CrapeHue KJIETOK U TKaHEH. LHOP, MynpTUME THITHBIN A pry p
13 KycC TOYKY 3pCHMS B XO4L
Teopusi CTBONOBBIX KJIETOK. KOMILIEKC
CHs | MUCKYCCHH I10 OOCYKICHHUIO
npo0JeM COBpeMEeHHOI
OUOJIOrUY U MEIULINHEI.
15 Bupycsl kak HeKJIeTOUHasi

(opma xu3Hu (4 4)




CTpocHIE BUPYCOB.

Tabnuma «CtpoeHue BUpyca
TabavYHON MO3aUKI,

BLI,I[CJ'ISITL CYHICCTBCHHLIC

«ApnenoBupycy, «Bupyc JIex  |npusnaxu crpoenus Bupycos.
14 PacnipocrpaHenvie BUPYCOB B A bye», by P P Py
TPHUIIIIAY, must | OOBSICHITH POJIb BUPYCOB B
rpupoe. Bupycsl u uenosek
«bakreprnodary», «Bupyc JKM3HU YEJI0BEKA.
MMMyHOAEQUIHNTA
HMEeITIOBEKA
XpaHeHue u nepegaya
reHeTHYECKON HH(pOpMaLHU Jlex N3yuaroT 0coOeHHOCTH
15 N JnHamuyeckas moaens, [IOP
BrupycaMu. JKU3HEHHBIA UK nusl PKU3HEAESITeTHHOCTH BHPYCOB,
BHPYCOB WX pa3MHOKEHHE.
Ta0nuuel, poTorpaduu c Jlex
16 CriocoOb1 60pBOBI ¢ BUPYCHBIMHU [TpuBOUTH MOKA3aTEILCTRA
MopaxeHUIMU 00BEKTOB us,
MHGPEKIUIMU HEOOXOIUMOCTH MEp
BUPYCHBIMH WH(DEKIIUIMU. TECT .
npo(UITaKTHKH 3a00JICBaHUH,
BBI3bIBAEMBIX BUPYCaMH.
MynbTUMeanitast
JlocTikeHns 1 mpoOIeMbl ceMu
17 NpE3EHTALMS, CXEMBI,
BaKIMHAIIH. Hap
TaOTHIIBI
16 JJIeMEHTHI ATOJIOT MU KJIETOK
2w
IIpa
KTH-
KyM
c
HCIIOo
Peakius ki1eTok Ha JIb30
N AHaIM3UPYIOT U OI[CHUBAIOT
BBO3/ICHCTBHE BPEIHBIX BaH N
TIOCTIEICTBUS ICUCTBUS
(haKTOPOB CpebL. HeM
.. QJIKOTOJIsl, HUKOTHHA U
[paxTiueckas padora Neb: LLOP, MyIpTUMETUITHBII obop
18 HApPKOTHUKOB Ha OPTaHU3M
[IporaozupoBanue KOMILIIEKC yAOB
. . YenoBeka. Mcrmonb3yor
[OCJICACTBUN ACHCTBUS aHu
3HAHUS JJIs BEJACHHUS
BpEeIHBIX (haKTOPOB CPEIBI HA A
3JI0POBOTO 00pa3a KHU3HH.
OpTraHM3M YeIIOBEKa. LeHT
pa
«To
yKa
poct
ay.
19 HaxonsT B Hay4HO-
MOMYJISIPHON JIUTEpAType
Knerounble u
MOBPEXKTAIOIIUE MEXaHU3MbI
MOJIEKYJISIpHBIC
YIAP dororpadumn, cipaBoUHbIC ceMHu KJICTOK OpraHu3mMa,
MeXaHH3MbI
M3JIaHUs, CJIOBapH, Hap OOBSACHATH POJIb BPEIHBIX

[TOBPEXKIAIOIIETO IEHCTBUS Ha
OpraHU3M YeJIOBeKa.

(haKTOPOB M UX TOCIEACTBUI
Ha JKU3Hb YeJIOBEKa.




IIponcxoxaenne v IBOTIOLHS

1.7.
KJIETOK (2 1)
N3yuarot Teopun
MynbTUMe TUHHBII b MIPOUCXOKIECHUS KIETOK
TTpoucxoxxaeHue U 3BOIOLHUA €K
20 KOMILICKCIIPE3EHTALIHS, OBajieBalOT yMEHHEM
KJIETOK IPOKApPHOT. s
LHOP apryMeHTHPOBAThH CBOIO
TOYKY 3pEHHSI 110 BOIIPOCY
MTPOUCXOXKICHUS KIETOK.
MynbTUMe TUAHBII Tecr CpaBHUBAIOT TEOpHH
[IponcxoxeHue 1 HBOJIOLUS
21 KOMILICKCTIPE3EHTALIHS, KOHT | MPOUCXOXKICHUS KIETOK.
KJIETOK 9YKapHOT.
LHOP poJIb | APryMEHTHUPYIOT, IPUBOAST
CBOM JTOKA3aTelIbCTBA
II . CpaBHuTeILHAS
ructoJiorus (10 4)
2.1. Beenenue B rucroaoruso (1 1)
N 3HAKOMATCS C TeOpUei
[TousTHe 0 TKaHIAX 1OP, MYJIbTHMEAUAHBIH N
€K | HBONIOIMOHHON JTUHAMUKA
22 |MHOTOKJIETOYHBIX KOMIUIEKC C  Pa3IM4YHbIMH|
. s TKaHEBBIX CUCTEM,
OpraHU3MOB TUTIAMH TKaHEH.
KIIACCH(PHUIUPYIOT TKAHU
OpraHM3Ma 4YellOBeKa.
2.2. 29
DnuTeananabHble TKAHN
Jatot o01yro
OIMUTENNH - TOTPAaHUYHBIE . XapaKTEePUCTUKY H
P MynbTUMeaunitas Jlex p p y
23 irkann. OOImAs XapakTepPUCTHKa KITACCH(UKAIIIO
[pe3eHTans, TaOIHIIbI s
n knaccudukanus. [lokpoBabIe SMUTENNAITBHBIM TKaHSIM.
PIIUTENNU 0ECIIO3BOHOYHBIX PaccmaTpuBatot o Tabmuiam
PKUBOTHBIX MTOKPOBHBIE STTUTEITHH.
[Ipa
KTH-
KyM
c
HCII0
Kuiieuynsle snurenuu. JB30
PKenesucTsle 3MUTENNN. BaH UzyuatoT Mukponpenapar
MUKpPOCKOIIBL, FTOTOBBIE .
Cekpenus - nem SMUTENHATBHON TKaHH,
. MUKpOTpenaparsl,
24  \yHuBepcajbHOE CBOMCTBO . oGop OTMCBIBAIOT
MuKpodoTorpaduu, Claiisl,
KJIETOK yAOB | DIUTEIUANLHBIE KIETKU HA
TaOJIHIIBL.
[MpaxTraeckast pabota Ne7: aHM | TOTOBBIX MUKpOIIpenaparax.
OnuTenranbHble TKaHU. s
LeHT
pa
«To
4Ka

poct




a».

2.3.

MpleyHblie TKaHM (2 4)

Paszanuaror Ha Tabimax u

o5 TUTBI MBIIIIEYHBIX TKAHEH y MuxpodoTorpadumn, (hoTorpadusx MBIIICIHBIC
PKUBOTHBIX. TaOJTUIIBI, MOJIEITH. TKaHH, Jal0T UM
XapaKTEPUCTHUKY.
IIpa
KTH-
KyM
c
UCIIO
Jb30
BaH
OCcOoOEHHOCTH CTPOCHUS HeM
- MUKpPOCKOITBI, FOTOBBIE oBop CpaBHHBAIOT KJIETKU }
26 MUKpoOTIpenapaTsl, Pa3INYHBIX BUAOB MBILIEUYHOM
[MpakTuuaeckas padora Ne§: ya0B
MuKpogoTorpadum. TKaHU.
MpI11eYHbIE TKaHU. aHu
1
LeHT
pa
«To
yKa
poct
a».
2.4.
TkaHu BHyTpeHHeH cpeabl
OmoOpHO-MEXaHUUECKHE
TKaHH. MUKpPOCKOIIBI, TOTOBBIE
DBOJIOLUS ONOPHBIX TKaHel y [MUKPOTIpeapatsl - XapakTepu3yioT 1
SKHBOTHEIX. [Pa3HOBUAHOCTHU TKaHEH IIpa KJIacCU(UIMUPYIOT TKaHU
27 BHYTpEHHEH cpenpl, KTH- BHYTpPEHHEH cpenpl. .
[MpakTuueckas pabora Ne9 MUKpodoTorpaduu, CIUCKH KyM [PaccMaTpuBarOT 0COOCHHOCTH
M3yueHrie TkaHeW BHYTPEHHEH (CAHTOB, IOMOIHUTENbHASL UX CTPOEHUS
Cpeabl ¢ HCTO0JIb30BAHHEM muTepaTypa
000py10BaHMS LIEHTPA
«Touka pocTar».
NMMyHHTET. DIIEKTPOHHBIC Huc
28  Tunst ummynutera. CIIAM - |Mukpodotorpaduu, cniucku | Kyc | M3ydaroT THIIBI HMMYHHTETA.
gyma XX Beka. CalTOB, TONIOJHUTEIbHAS cua |IIpuBojsT AOKa3aTeIbCTBA IO
imuTepaTypa HEO0XOIMMOCTH BaKI[MHAITHH.
2.5. HepBHas TkaHb (3 4)
Pasznnyarot Ha
29 Hetipornas treopusi. Ctpoenne [[Ipesentanus , [IOP, Jlex MEKPOPOTOrpapusax KIETKU
HelpoHa. AKCOH M ICHAPUTH  MUKpodoTorpaduu U HEpPBHOW TKaHU, U3y4aIOT

CTPYKTYpY HElpoHa Kak

eIMHHUILY CTPOEHHS] HEPBHOU




TKaHH.

HepBHble KIeTKH
0€ECII03BOHOYHBIX.
B3anMoieiicTBrHE MEXTY

MUKpPOCKOIIBI,
HEPBHBIMHU KJICTKAMHU IIpa W3y4aroT HepBHBIE TKaHH,
MUKpOIIpenapaThl, Ha0OpbI
30 [[paktnueckas pa6ora NelO: KT |BBIAEIIOT UX CYIIECTBEHHBIE
. PIIEKTPOHHBIX
M3y4eHnre HepBHOI TKaHU. € N KyM MPU3HAKHY.
MHKpodoTorpaduit
HCI0JIb30BAHUEM
000py/10BaHUS LIEHTPA
«Touka poctay.
HelipocexpeTOpHBbIE KIIETKH.
['nus. HepBHas cucrema -
[JIaBHAS. MHTETPUPYOILAS
CHUCTEMa OPraHU3Ma KHUBOTHBIX PaznmunyaroT Ha Tabnumax u
1 yenoBeka. [IpakTuueckas (doTorpadusx HEpBHBIE
pabora Nell: Uzyuenue IMUKPOCKOITBL, I TKaHH, JA0T UM
a
31 [PUIEKTPOHHEIX MUKpOTIpenapaTsl, HaOOpHI B p XapaKTEePUCTHUKY,
. N TH
MUKpodoTorpaduil HEpBHOH  PIEKTPOHHBIX CPAaBHHBAIOT.
N KyM
TKaHW. ¢ HCMOJIb30BAHHEM Mukpodororpaduii Y VY cTaHaBIWBaIOT
000py/10BaHHUS LIEHTPA B3aMMOCBSI3b UX CTPOCHHUS C
«Touka pocray». BBITOJTHSICMBIMHU (DYHKIIASAMHU.
III. YueOHo-
Hcce0BaTeIbCKas
MeATeJJbHOCTh(2 1)
LIOP, MyapTUMEUITHBIN AHaNM3UPYIOT U OLICHUBAIOT
PemieHre akTyanbHBIX 33724 Kon
Komruiekc CIIMCOK TeM CMBICTIOBBIE YCTAHOBKH 10
32 |OHOJIOTHH U METUIIMHBI. tbepe
MCCIIeI0BATENBCKUX PadoT OTHOIIIEHUIO K CBOEMY
3ammTa MpoeKTOB HIUSA
pujiaraeTcs 3JI0POBBIO U 37I0POBEIO
OKPYKAFOIIUX.
. . Kon |BelaBUrarT rumoTessl U
L{OP, MyIpTUME THITHBIN
33 [Bamura MpoeKToB. dbepe |[apryMEeHTHPYIOT pe3yIbTaThl
KOMILIEKC N N
HIUS (CBOEH UCCIEN0BATENbCKOM
e TeILHOCTH.
IV. 3akmiouenue (1 4)
IIpuBOAST NOKa3aTENbCTBA
BHaYeHNE YBOIIOLHOHHOIO Ta6mauuel, LIOP, Kpyr [Heo0X0oauMOCTH MOTyYeHHBIX
34 [moaxopa npM M3y4EeHUH KIETOK MYJIbTUMEIMAHBIIA JBIA  BHAHWU TS PEIICHUS
M TKAHEH KUBBIX OPTaHU3MOB. |[KOMILIEKC CTOJ [AKTyaJIbHBIX 3a/1a4

COBpCMeHHOﬁ HayKu, IJIs
BCACHHSA 3M10POBOTO 06pa3a
PKU3HU.
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VI. MATEPHAJIBHO - TEXHUYECKOE OBECIIEYHEHME KYPCA

Peanu3zarust rieneii, sBISIFONUXCS TIABHBIM YCIOBHEM 3(hHEeKTHBHON yueOHOH NesITeNbHOCTH
00yJaronuxcs, HEBO3MOXKHA 03 HCITOIB30BAHUS OCHOBHBIX 00pa30BaTEIbHBIX PECYPCOB: yUeOHO-
METOAMYECCKUX MATEPHAIOB, HATIAAHBIX IEMOHCTPAIIMOHHBIX MTOCOOUH M TaOJIHII, SIEKTPOHHBIX
yueOHuKoB. [Ipu oTOOpe cpeacTB 00yUeHUs COOIIIOICHBI CICAYIONIUE YCIOBUS: YUTCHA crieluduka Kypca u
COOTBETCTBEHHO BKJIFOUEHBI TOCTH)KECHHUS HOBEHUIIINX HHPOPMAITHOHHBIX TEXHOIOTHH (MyIbTHMEINA,
HMHTEpaKTHBHASI I0CKA, ayTHOBH3YalIbHbIC CPE/ICTBA);

TexHUYeCKHe CPeCTBA O0YUCHUS:
*  KOMIBIOTEP MYJIbTHUMEIUHHBII C MTAKETOM MPUKIIAJHBIX TIPOrPaMM (TEKCTOBBIX, TAOIHYHBIX,
rpagUIEeCKUX U MPE3CHTAMOHHBIX ), C BO3MOXXHOCTHIO MOAKIIOUCHHS K HHTEPHET: UMEET ayIHo-
Y BHICO BXOJIbI U BBIXO/IbI M YHUBEPCAJIbHBIC MOPTHI, IPUBOJAMU ISl YTCHHUS U 3aITUCH KOMITAKT-

JIICKOB: OCHAIICH aKyCTUYECCKUMU KOJIOHKAMHU.
*  HWurepaktuBHas nqocka «HITACD»

NHO®OPMAIIMOHHO - TEXHUYECKOE OBECITEYEHHME

[ IpakTUYeCKUX U AEMOHCTPALMOHHBIX 3aHATUM :

B CBETOBBIE MUKPOCKOMHI (15 MIT. Ha KAKIYIO MapTy);

B Ha0Op 3IEKTPOHHO-MUKPOCKONMNYECKUX (oTorpaduii U CXeM pa3HbIX TUIIOB KJIETOK U TKaHEeH,
UX KOMIIOHEHTOB

m tematnueckue CD-gucku;

B MUKpOIIpenapaTsl 10 OCHOBHBIM THITaM TKaHEH.
l"azera «buonorus» u caiit ast yuutens «5 uay Ha ypok OHOJIOTHIDY

http://bio. 1september.ru

Menuimackas SHIUKIoNeAusl. AHATOMUYECKUI aTiiac http://med.claw.ru
OnopHo-ABHUTraTeIbHAs CHCTEMA YEIOBeKa: 00pa30BaTeIbHBIN caiT

http://www. skeleto s. zharko. ru
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VIil. TPEBOBAHMUA K YPOBHIO NIOAT'OTOBKH OBYYAIOHIUXCA I1O
JAHHOMY 3JIEKTUBHOMY KYPCY

VYyamuecs 1071KHbI 3HATH:

B YCTPOICTBO CBETOBOTO U AIEKTPOHHOTO MUKPOCKOTIA;

B TO0JOXXEHUS KIETOYHOH TeOpHUH;

B 0cOOEHHOCTH MPOKAPHUOTHUYECKON M 3YKAPUOTUIECKOH KIIETOK;

B CXOJCTBO W pa3IN4usi )KUBOTHOW M PACTUTEIHHOH KIIETOK;

B OCHOBHBIC KOMITOHEHTHI 1 OPTaHOMBI KJIETOK: MeMOpaHa 1 HaJMeMOpaHHbI KOMILIEKC,
IIUTOILIa3Ma U OPTaHOU/IbI, MUTOXOHAPHH M XJIOPOIIIACTHI, PUOOCOMBL;

B OCHOBHBIC JTAITBl CHHTE3a OeNIKa B 9YKapHOTHIECKON KIIETKE — TPAHCKPHIIIHSA (CHHTE3 U
co3peanre PHK) u tpancnsaums (CuaTe3 OSIKOBOU TIETIH );

B 0COOEHHOCTH SICPHOTO anmapara u penpoayKIHU KIETOK;

B CTpPOCHHE BUPYCOB M X THIIBL, )KU3HEHHBIH LUK BUPYCOB, COBPEMEHHOE COCTOSTHHE
mpo0eMbl 60pbOBI C BUPYCHBIMH HH(EKIUAMHY;

B PEaKlHIO KJIETOK Ha BO3ACHUCTBHE BPEIHBIX (PaKTOPOB CPEIIBI;

B OIpeeNieHNe U KIacCH(PHUKAINIO TKaHEeH, TPOHCXOKACHHE TKaHEeH B 9BOJTIONUH
MHOTOKJICTOYHBIX;

B CTPOCHHUE OCHOBHBIX THIIOB KJIETOK M TKaHE MHOTOKJICTOYHBIX )KUBOTHBIX;

N HMETh NPEJCTABICHUE O MOJICKYJISPHO-OMOJIOTHIECKUX OCHOBAX PsiJia BAYKHEUIINX MPOIIECCOB
B KJIETKaX U TKaHSAX HAIIErO OpraHu3Ma.

Yyamuecsi 10/KHbI YMeTh:

m paboTaTh CO CBETOBBIM MHUKPOCKOIIOM M MHUKPOCKOITHYECKUMH TIperapaTaMu;

B YMETh «YUTATh)» JIEKTPOHHO-MHKPOCKONMUYECKHEe (GoTorpaduy 1 CXEMbI KIETOK U ee
OpraHOH/IOB;

B V3TOTOBIIATH MIPOCTEHIINE MPenapaTsl JUIi MUKPOCKOMYECKOTO HCCIICTOBAHUS

B OmpeneNATh THI TKaHH MO Ipemnapary win Gororpaduu;

N WUTIOCTPHPOBATH OTBET MPOCTEHIIMMH CXEMaMH U PUCYHKAaMH KIETOYHBIX CTPYKTYD;

m paboTaTh C COBPEMEHHOW OMOIOTHUECKON TUTepaTypol (KHUraMu) u MIHTepHETOM;

B COCTaBIATH KpaTkue pedepaTsl U TOKIaIbI 0 HHTEPECYIONMM TeMaM, YMETh MPE/ICTABIATh
UX Ha IIKOJBHBIX KOH(PEPSHIIHSX;

B KCIOJIb30BaTh 3HAHHS O KJIETKE M TKAHSX JJISl BEACHHS 300P08020 00pA3a HCUHU.
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