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IHHOACHUTEJIBHASA 3AIINCKA.

[IpennaraeMslif Kypc OXBaThIBa€T OCHOBHBIE pa3jieibl o01Iei Onoioruy, aHaTOMUU, TUCTOJIOTUU
U HampaBJeH Ha (OpPMHUpPOBAHME Y YUYAIIMXCS €CTECTBEHHOHAYYHOIO MHUPOBO33peHHs. M3BecTHO, YTO B
cooTBeTcTBUM ¢ ono0peHHoi I[IpaBurensctBom Poccuiickoit @enepannn Konuemniueidr MoaepHU3auu
poccuiickoro 0o0pa3oBaHUs TpeAycMaTpuBaeTcs MNpeAnpo@uiibHas MOATOTOBKAa OOydYaroluXCsl.
[IpennaraeMplii 3JEKTUBHBI KypC CHOCOOCTBYET MOATOTOBKE YYAlIUXCS K JaIbHEHIIEMY BBIOOPY
npoduis. Kype 6azupyercs Ha 00s3aTeNbHBIX YIEOHBIX MPEAMETax, MIPEkKAC BCETO HA aHATOMUHU >KUBBIX
OpraHU3MOB.

B naHHOM Kypce paccMaTpuBalOTCs OCHOBONOJararoliue TeMbl. be3 3HaHMI ocoOeHHOcTei
cTpoeHus: U (YHKUMOHUPOBAHMS KIETOK PA3HBIX OPraHU3MOB, 0€3 YETKOro M SICHOTO MOHUMAaHHSA
ocoOeHHOCTeH cTpoeHHss M (DPYHKIMOHMPOBAHHMS TKaHEH OpraHM3Ma HEBO3MOXKHO IIOJHOIICHHOE
[IOHMMaHWe HU OAHOM M3 Ouonornyeckux Hayk. OcoOyr0 BaKHOCTb JIaHHBIE CBEICHMSI UMEIOT JUIs
MIOHUMAaHMsI 0COOCHHOCTEH (PYHKIMOHUPOBAHUS PACTUTEIBHOTO, )KHBOTHOI'O OPTaHU3MOB, 0COOEHHOCTEH
(YHKLIMOHMPOBAHUS OpPraHU3Ma 4YeJlIOBEKa, IIPU MU3yYEeHUH OOMEHHBIX NPOLECCOB B KJIETKE U MHOIOTO
apyroro. OcoOyr0 CIOKHOCTb JJsl YYalIMXcCsl MpH IOAIOTOBKE K aTTeCTallid  IPEJCTaBiseT
CaMOCTOSITEJIbHOE U3YYEHHE Pa3HOOOpa3Us KIETOK Pa3jIMUHBIX OPraHU3MOB. DTO CBSI3aHO C TEM, YTO Ha
nu3ydyeHue temMsl «KieTka» OTBOIUTCS HENOCTATOYHOE KOJIMUYECTBO YaCOB, & TKAHU PAa3HBIX LIAPCTB XKUBOU
IPUPO/BI U3YYAIOTCSI B pa3HbIE IO/l U B Pa3HbIX Kypcax, 4TO 3aTPyIHSET BOCIPUAITHE OOILEH KapTUHBI
Mupa. Bce 370 npUBOIUT K NOBEPXHOCTHOMY M3YYEHMIO MHOTMX Ba)KHBIX BOIIPOCOB TOM 4acTHU Kypca
OMoJIOruy, KOTOpast MOCBAIIECHA KJIEeTKe. DJIEeKTUBHBIN Kypc «KIeTKH U TKaHW» He TOJIbKO paciuupseT U
CUCTEMATU3UPYET 3HAHUS y4yallUXcs, HO U PacCMAaTPUBAET OCHOBHbIE OOLIEOMONIOrMYECKUE MOHATUS U
3aKOHOMEPHOCTH Ha IMpPUMEPE CTPOEHMSI U Pa3BUTHS KIETOK M TKaHEH pa3IUYHbIX OPraHU3MOB C
HCII0JIb30BaHHeM o0opyaoBanus HeHTpa «Touka poctay.

[Tpennaraemslii Kypc npeaHa3HayeH i o0yJarolmuxcst 9 KJ1accoB, pacCuuTaH Ha 34 4. ¥ IOCTPOEH
Ha ocHoBaHuM [IprMepHOI MporpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHMsl 10 OMOJOTHMM U IPOTrPAMMBI
JI.K. O6yxoBa u B.H. KupunenkoBa «KneTku u TKaHW».

Lenp xypca: ¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI B M3YYCHHH OCHOBHBIX CTPYKTYp H
MIPOIIECCOB JKUBOU MPHUPOBI; (POPMUPOBAHHE COBPEMEHHBIX B3IIISAJOB B M3YUYEHUH CTPOCHHS KIETOK U
TKaHEW KUBOTHBIX U YEJIOBEKA; 3aJaun Kypca:

1. Pacmmmputh u yrnyOuTh 3HaHMS y4alllUXcCsl O pa3HOOOpa3uu KIIETOK, OCOOEHHOCTSIX HUX
cTpoeHus, (pusnonoruu.

2. Jlatp mpencTaBleHHWE O B3aUMOJCHCTBUU MEXIY KICTOYHBIMH CTPYKTYpaMH |
OpraHu3alyy TKAaHEBOI'O YPOBHS.

3. PaCKpI)ITI) CTPOCHUEC OCHOBHBIX THIIOB TKaHEH >KWBOTHBIX U IMPOUCXOKIACHUC TKaHEH B
9BOJJIIOIIMHU MHOTI'OKJICTOYHBIX.

OcHOBHasi KOHLENIINA Kypca 3aKII0UaeTcs B CIEAYIOLIEM:

Komnnexcnviii n00xo0 npu u3yueHuu HcugblX opeaHusMos8 HA PA3HbIX YPOBHAX UX OP2AHU3AYUU
(OT MOJIEKYISIPHO-KIETOYHOTO /10 CUCTEMHO-0praHHoro). Kypc packpbiBaeT BONPOCHI CTPOEHUS KIIETOK,
paccMaTpuBaeMble B Kypce 300JI0THH, AaHATOMHH M (PU3HOJIOTHUH KUBOTHBIX U YeJIOBEKA, TTOKAa3bIBAET, UTO
BCE TKaHW W OpraHbl JKMBOTHBIX ITIOCTPOEHBI HAa €IWHOW KJIETOYHOW OCHOBE, HMMEIONIeH oOmue
¢byHIaMeHTalIbHbIe IPU3HAKU U OCOOCHHOCTH.

CpasnumenvHo-380110yUOHHAA HanpasienHocmsb Kypca. [Ipu paccMOTpEHHH BOIIPOCOB CTPOSHHS
KJICTKH, TKaHEW 1 OPraHOB MHOTOKJIETOYHBIX KMBOTHBIX OCHOBHOE BHUMaHHE yelseTcs ((OpMUPOBAHHIO
y YYaIIuxcsl ABOJIOIMOHHOTO MBINUICHHS TPH M3YYCHUHU >KUBOHM TPHPOIBI BO BCEX €€ MPOSBICHHUSIX.
BaxHo mokazaTh, 4TO B TPOIECCE DBOJIOIHMH Y OPraHM3MOB Ha OCHOBE €IWHBIX (yHIAMEHTAIbHBIX
3aKOHOB CTPOCHHMA U (PYHKIMOHUPOBAHMS KIETOK CIOXWUJINCH pPa3JIMYHble BapHaHThl OpraHU3aIUH



TKAHEBBIX U OPTaHHBIX CUCTEM, YTO CXOJHBIC B )YHKIIMOHATHHOM OTHOIICHUH TKAHU Y (PHIIOTeHETUIECKH
Pa3IMYHBIX TPYII )KUBOTHBIX UMEIOT CXOJAHOE CTPOCHHUE.

Hcnonvzosanue camvix cOBpeMEHHbIX MONEKYIAPHO-OUONOSUYECKUX OAHHBIX O CMPOEHUU U
@DYHKYUOHUPOBAHUU KIIEMOYHBIX U MKAHEBbIX CUCMEM HCUBOMHbBIX. DTO TIOJO0XKEHUE IOApa3yMeBaeT
Xopollee BiaJiecHue y4YeHHKaMHU OCHOBaMM OOIIed OHOJIOTHMH, T€HETUKU, TEOPUU IBOJIOLUU U Jp.
OMOJIOTUYECKUX HAYK.

Hcmopuko-nampuomuyueckuti akyenm npu usydenuu Kypca. 1lpy n3ydyeHun 3J€KTUBHOTO Kypca
MOoAYEPKUBACTCS HE TOJIBKO MHTEPHAIIMOHATIBHBIN XapakTep HayKu (0COOEHHO Ha COBPEMEHHOM 3Tarle ee
pPa3BUTHS), HO ¥ IPOTAraHAUPYIOTCS JTOCTUKEHUSI OTEYECTBEHHBIX YUEHBIX, MHOTHE U3 KOTOPBIX BHECIIH
UCKITIOYUTENIbHBIM BKJaJ B pa3BUTHE OHOJOTMM M OTCTAaUBAIM CBOM HUJACH B TPYIHBIM Mepuoj
oreuecTBeHHON Ouosornu B 30—50-¢ rr. XX B. MHOrue U3 HUX IMOILIATHINCH YKU3HBIO 34 CBOU B3IUISAJIBL.

DKonoeuyeckas HanpasieHHOCMb Kypca. ITO TIOJIOKEHUEe (OpMUPYET TBEpAoe YOEkKACHUE y
yyalmxcs, 4To HebmaronpusTHble (akTopbl (Kak BHEIIHEH, TaK U BHYTPEHHEH MPUPOJIbI), BKIIOYAS
BPE/IHBIC TTPUBBIYKU (HAPKOTHKH, AJIKOTOJIb, TA0AK) CTPECChI, HAPYIICHHBIN TICHX03MOIIMOHATBHBINA ()OH,
Cepbe3HO  CKa3bIBAIOTCSI HA  COCTOSHMM  OpraHu3Ma,  3aTparuBas ~ caMmble  TJTyOUHHBIE
MOJIEKYJISIPHOT€HETUYECKHE OCHOBBI JESATENIbHOCTH KJIETOK, U YTO C IMOJOOHOr0 pojaa HapylIeHUSIMU
00pOTHCS YPE3BBIUANHO TPYIHO U TIOPOH HEBO3MOKHO.

Teopemuueckue (nexyuu) u npakmudeckue 3ansamus. ITa 4acTh Kypca MPEANoaaracT MMHpPOKoe
WCTIOJIb30BaHNE HILTIOCTPATUBHOTO MaTepuaia (CXeMbl, JIEeKTPOHHBIE (oTorpadun) HEMOCPEICTBEHHO HA
3aHATUSX (OCOOCHHO TPU M3YUEHUU CTPYKTYPHl KJIETKH), a TaKKe HU3YYCHHE MHKPOCKOMUYECKHX
mpernapaToB TkaHel u opraHoB (B pazmenax «Tkanm», «Opransi»). B xoxe u3ydeHHs UCHOIb3YIOTCS
TOTOBBIE MHKpOIIpENapaThl KJIETOK, TKAaHEW. OpraHoB; CalThl MO OHOJOTUM KJIETKH, aHATOMHHU U
¢busnonorun, UMeEroIIMecs B HacTosIee BpeMsi B IHTepHeTe (mepeueHb OCHOBHBIX OTKPBITHIX CAMTOB IO
paszzenaM Kypca Impuiiaraercs).

MexnpeameTHble CBSI3U
Xumusa. CTpoeHue BelecTBa. YTJIEBOIbI, KUPbI, OCIKU, HYKJICHHOBBIE KUCIOThL. Du3suKa.
CBoiiCcTBA KMJIKOCTEH, TETIJIOBBIC SBJICHUS. 3aKOHBI TEPMOIUHAMUKH.
@DopMbl 00yUeHHUs1, IPOBEPKA M OLIEHKA Ka4eCTBA 3HAHMI
Tekyniye 3HaHUS MPOBEPSIOTCS C MOMOIIBIO TECTOB MOCIE KaXA0ro pa3iena Kypca U TpaJIULMOHHBIX
OTPOCOB B TEUCHUE U3YUCHHS TEMBI.

OCHOBHO¥ aKIIEHT MPU U3YYECHUH BOIIPOCOB Kypca HaIlpaBJieH Ha aKTUBHYIO pa0OTy YUEHUKOB B
dbopMe AMCKyCcCUHU, CEMHHAapa, MPOEKTHOW AEATEIbHOCTH, JUANOTa yuumeib — YUYeHUK, aKTHBHOTO
oOcyxeHus: MmaTepuaia B popMme yueHux (1) — yueHuk(u), y4eHuK — yuumerb.

[Ipy wu3yyeHUM OTIENBbHBIX TEM YYallhecss COCTaBJISAIOT 0000IIAONINEe CXEMBbI, TaOJHIIbI,
kyactepsl. UTOroM BhITIOTHEHUS 1a00PaTOPHBIX PabOT SBIISIOTCS OTUYETHI C BBIBOJIAMU U PUCYHKAMHU.
HTtorom u3yueHus Kypca — BBHIIOTHEHUE 00YJarOIIUMHUCA YIeOHO-HUCCIIeI0BATENIHCKOTO MTPOEKTA.

VYuuteiBas  pa3BuTHe  UHGOPMAIMOHHBIX  TEXHOJOTHUH  JaHHBIM  Kypc  JIOMOJHSETCS
MYJIbTUMEAUHHBIMA  WLTIOCTPALUSIMH M HEKOTOPBIMH CIIPAaBOYHBIMU MaTe€puajaMd 10 OCHOBHBIM
pazaenaM. JTO MO3BOJSET PACHIMPUTH HATISAHOCTH (IOMUMO pa3gaTOYHOrO MaTepHuana) Mpu U3Y4eHUU
CTPOEHUS KJIETOK, TKAaHEH M OPraHOB KUBOTHBIX.

Cpox peanuzauum nporpammsl - 1 rox (34 4. B rof, 1 yac B Hex.)

B kadyecTBe OCHOBHOTO 00pa30BaTe/bLHOr0 pe3yJbTaTa BBHICTyNaeT chopMHpOBaHHAS CHUCTEMa
0a30BBIX IIEHHOCTEN:

*KU3HB, 37J0POBbE, YENIOBEK, 3HAHUE, TPY/, TEPIEHHE, YCIIEX

*yMeHHEe OTIepUPOBATh 3HAHUSAMHU B OOJIACTH IUTOJIOTUU U TUCTOJIOTUN

*IMOIMOHAIIPHOE OTHOIIICHUE K DBOJIOIMH KUBOH MPUPOJIBI, KaK K 3HAYUMOMY COOBITHIO B MHpPE
OpraHUYeCcKON MPUPOIBI.

COIEPKAHUE YYEBHOI'O MATEPHUAJIA
Pabouas nporpamma 3J€KTUBHOTO Kypca 110 OMOJIOruu Uist 9 KJIacCOB COCTaBJI€HA COTJIacHO
COBpEMEHHBIM TPeOOBAaHUSAM B 00J1aCTH OHOJIOTHYECKOr0 00pa30BaHMsl, 8 UMEHHO: COOTBETCTBUE



00pa3zoBaTeNbHBIM CTaHAAPTAM, IIPEEMCTBEHHOCTh O0YUYEHHUsI, MPUOPHUTET pa3BUBAIOLICH (DYHKIIUU
CoZIep KaHUsA Kypca ¢ HCIoJIb30BaHHEeM 000py10oBaHusi HeHTpa «Touka pocTay.
YueOHbIi MaTepra CTPYKTYPHPOBaH COTJIACHO JIOTHKE Pa3BUBAIOIIETO O0yUCHUS.
|. Buonorug knetkm — 21 u.

Tema 1. BBegeHue B 6MONOrno KNneTku

3anaun coBpeMeHHOW nurtosnoruu. Kierounas Teopusi — OCHOBHOW 3aKOH CTPOCHHUS >KUBBIX
OpraHU3MOB. 3aciIyra OT€YECTBEHHBIX OMOJIOTOB B 3aIIUTE OCHOBHBIX MOJIOKEHUHN KJIETOUHON TEOPHUHU.

Tema 2. O6Lwmin NnNaH CTPOEHUS KNETOK XKMBbIX OPraHN3MoB

IIpokapuotrsl M 3ykapuoTbl. CxonctBo M pasnuuusi. JKUMBOTHAass M pacTUTEIbHAs KIIETKA.
DykapuoTuieckas Kiietka. Teopuu Iporucx0KIeHNs 3YKapUOTHUECKOU KIIETKHU.

Tema 3. OCHOBHbIE KOMMOHEHTLI U opraHomabl kneTtok MembpaHa n HagMeMOpaHHbIn

KOMMreKc

CoBpemeHHas MOJIeNIb CTPOSHUSI KJIETOYHON MeMOpaHbl. YHHUBEpCaIbHBIA XapakTep CTPOCHHS
MeMOpanbl. CocTaB U QyHKIMH MeMOpaHbl. HammeMOpaHHBI KOMITIEKC (KJIETOYHBIE CTEHKH MTPOKAPHUOT,
PaCTUTENBHBIX KJIETOK W TPUOOB, TTTUKOKAJIMKC >KMBOTHBIX KJIETOK), €r0 COCTaB M 3HAUEHUE B >KU3HU
KJIETOK ¥ OpraHu3Ma.
LinTonnasma n opraHonasl

[{uTocKeneT KJIETOK, €ro KOMIOHEHThl M (PYHKIIMH B Pa3HBIX THUIAX KJIETOK. MeMmOpaHHbIE
OpTaHOM[IBI KJIETKHU (9HIOTIa3MAaTHUECKas CeTh, anmnapar [ oybpku, Tu30coMbl). MIx crpoenue u pyHKIum
B KJIETKaX.
MwuToxoHapun n xnoponsacTbl

Tunel oOMeHa BemecTB B KieTKe. MIcTOUHMKYN 3Hepruu B KieTke. ['ereporpodsl U aBTOTPOdEL.
OcHOBHbIE 3aKOHBI OHMOSHEPreTUKM B KIETKAaX. 3aueM HY)KHa HSHEprusi KIeTke. MHUTOXOHApUS —
OHEPICTUYCCKas CTaHUUWA KIICTKH. Tursr MHUTOXOHAPHUHU U HUX CTPOCHHC. COBpCMeHHaSI CcX€Ma CHHTE3a
AT®. Xnopormnactsl ¥ (POTOCHHTES.
Pnbocombl. CuHTes benka

Tumb! u cTpykTypa pubocoM npo- u 3ykapuoT. OCHOBHBIE ATAITbl CHHTE3a Oelka B
9YKapHOTHYECKOM KIIeTKe; TpaHCKpunuus (cunte3 u cozpeBanue PHK) u tpancisums (cunres 6eaKoBoi
1enu). DIeMEeHThl MOJIEKYJISIPHO-OMOJIOTUYECKUX MEXaHU3MOB PETYIISIINHI 3TOTO MpoIiecca.

Tema 4. AgepHbIn annapaT 1 penpoayKums KIeToK)

AQpo aykapnoTMyecKon KneTkn u Hykrneous npokapuoT

Crpoenue u 3HaueHue aapa. [lonsarue o xpomarune (3y- u rerepoxpomatus). [Ipeacrasienus o6
ynakoBke reHetnuyeckoro marepuana (J{HK) y npo- u sykapuor. CtpykTypa XpoMocoM. SApeIIIKoO, ero
cTtpoeHre U QyHkuuu. JKu3HeHHbIN 1ukn kineTku. Penponykuus (pasmHoxkeHue) kierok. ITonstue o
KU3HEHHOM LIMKJIE KIETOK, ero mepuonbl. Pemnmukanmsa [JIHK — BakHeWmMil 3Tanm XU3HU KIIETOK.
Mexanusm u npouecc perukaiuu JJHK. Muto3, ero Ouosornuyeckoe 3HaueHHE, OCHOBHBIE (as3bl,
perynauus. Pa3HOBUIHOCTM MMTO3a B KJIETKax pa3HbIX opraHuzMoB. [lenenue u nuddepeHimponka
KJIETOK, UX COOTHOILICHHUS.

CranuoHapHble M KaMOHallbHbIE (pacTyliue) KieTo4Hble cucTembl. [loHsTHE O cmeon06bIX
KlemKax, UX 3HaueHue B (YHKLIMOHHPOBAHUM OpraHu3Ma. Teopus cmeonoevix Kiemoxk — TpPOpPHIB B
COBpPEMEHHOW OMOJ0ruM U MeauluHe. Pak — HEKOHTpoupyeMoe fienenue kietok. [Ipobdiaema crapenus
KJIETOK U TKaHEM.

Tema 5. Bupychl kak HekneTo4Hasa popma XusHu

Crtpoenune BupycoB U uX THUMbL. JKU3HEHHBIN UK BUpYcoB (Ha nmpumepe Bupyca CIIM/la niu

rernatuta). COBpEMEHHOE COCTOSIHME MpoOjeMbl OOpbOBI C BUPYCHBIMH MHGEKIUSAMH. Bakuunamms:
JOCTUKEHHS U TPOOIIEMBI.



Tema 6. OnemMmeHTbl NaToNOrMn KNeTku

Peakiust KJIeTOK Ha BO3JEHCTBHE BPEeIHBIX (PaKTOPOB Cpelibl (AIKOIr0Jb, HAPKOTHUKHU, KypeHHUE,
TOKCUYHBIE BEILECTBA, TSKEJIblE METaIbl M T. J.). KileTouHble M MONEKYJISpHBIE MEXaHU3MBI
MOBPEXIAIOIIET0 ACHCTBHS pa3IMYHbIX (DAKTOPOB HA CTPYKTYPY U (YHKIHIO KIETOK.

Il. CpaBHUTENbHAgA (3BOMOUMOHHAA) TMCTONOMMa — y4veHue o TkaHax — 10 Y.

Tema 1. [MoHATME O TKAHAX MHOIMOKNETOYHbIX opraHnM3moB

Onpenenenne TKanu. Kiaccudukamms Tkanei. [IpoucxoxkneHue TKaHEH B IBOJIOIHH
MHOTOKJIETOYHBIX JKMBOTHBIX U Pa3BUTHE TKaHEW B MPOLECCE MHIMBUIYAIBHOTO Pa3BUTUA OpraHU3Ma
(oHTOrEHE3).

Tema 2. SnutenuanbHble TKaHU
HOKpOBHHe SIIUTCIINU ITO3BOHOYHEBIX U 6GCH03B0HOLIHHX JKNUBOTHBIX. OI[HI/I q)yHKLII/II/I — paSHBIG

pelICHUs. Kumeunsie srmmrenuu. TUisn IMUIICBapCHUs B )KUBOTHOM MUPE — BHYTPHUKIICTOYHOC U
monoctHoe. KTo kak MNEpeBaApUBACT MY, MO3aHlKa 3BOJIIOLIUH.

Tema 3. MbiweYvHble TKaHu

Tumnesl MbBIIIEUYHBIX TKaHEH Y NO3BOHOYHBIX H 0eCMO3BOHOYHBIX KUBOTHBIX (COMaTI/I‘ICCKI/Ie
IMOIICPCYHOIIOJIOCATBIC MW KOCBLIC, CCPACYHLIC IIOICPCUYHOIIOJIO0CATHIC, rnazu(ne). OcobeHHOCTH HX
KJICTOYHOI'O 1 TKAHCBOI'O CTPOCHHA B PA3HBIX I'PYIIIAX ) KUBOTHBIX. CXOILCTBO " pas3jinius; nmapajuicinim
U JUBCPIrCHIMA.

Tema 4. TkaHu BHYTpeHHen cpeabl. CoeguMHuUTEenbHasa TKaHb

OnopHo-MexaHUYeCKHUEe TKaHH (COeAMHUTEIbHAS TKAHb, XPALL, KOCTHAsI TKaHb). CXEMbI CTPOCHUS
Y 2JIEMEHTBI 3BOJIIOLIUU ONIOPHBIX TKAHEH Y )KUBOTHBIX. KpOBb. DJIEMEHTBI KPOBU I103BOHOUYHBIX KUBOTHBIX
u yenoseka. Oynknun kposu. Bocnanenne n uMmmyHuTeT. He00X0AMMOCTD 3aIIMTHl BHYTPEHHEW CpEJIbI
OT BHEUIHMX areHTOB (QHTUI'€HOB). TKaHM U KJIETKH, NPUHMMAIOIINE yYacCTHE B 3alUTHBIX PEAKLUAX
opranuzMa. MMMyHUTET; MOHSATHE OO0 OCHOBHBIX TUIAX HUMMyHHTeTa. DakTophl, BIMSIOIUME HA
(YHKIMOHMPOBaHWE HWMMYHHOM CHCTEMBI: SKOJIOTHS, BUPYCHbIE M HH(EKIMOHHBIE 3a00JeBaHUs,
ayrouMmyHHbIe 3a0oneBanus. CIIN]] — uyma XX Beka; cMeprenbHas OMACHOCTh 3TOW OOJIE3HH st
YeJIOBEeKa M MyTH OOphOBI C €€ paclpoCTPAHEHUEM.

Tema 5. TkaHu HEPBHOW CUCTEMBI

3HaueHUE HEPBHOM CHUCTEMbl KaK TIJIaBHOM HMHTETPUPYIOLIEH CUCTEMBl HAILETO OPraHU3Ma.
DneMeHThl HEpBHOM TKaHU: HEHPOHBI U TTIMAIbHbBIE KIETKU. Y HUBEPCAIbHBIN XapakTep padoThl HEPBHBIX
KJIETOK BCEX OpraHu3MOB. MeXHEUpPOHHbBIE B3aUMOACUCTBHS, CHHAICHI. [JMsI — BaKHBIM 2JEMEHT
HEpPBHOM cUCTeMbl. YyacTHe INIuU B 00pa30BaHUU 000J0YeK HEPBHBIX BOJIOKOH, B OOMEHHBIX MPOLECCaX
B HEPBHOW TKAaHU U HETIOCPEICTBEHHON pab0oTe HEHPOHOB M CHHAIICOB.

Perenepanus B HepBHOU cucteme. CTBOJIOBBIE KJIETKU B HEPBHOW CUCTEME B3POCIBIX )KUBOTHBIX
1 4€JI0BeKa — MCTOYHHUK OOHOBJIEHUSI HEHPOHOB.

II. YyebHo-uccnegoBarenbckas 0edarenbHOCTb — 2 Y.

V. 3akno4yeHve -1 v.

3HauyeHne 9BOJIIOLUMOHHOIoO nogxoaa npun n3yvyeHnm Kretok un TKaHEN XMBOTHbIX N YenoBekKa.
OO6111e6100THYECKHE 3aKOHOMEPHOCTH, OTKPBIThIE PU U3YUYEHUU OCHOBHBIX CTPYKTYP U IIPOLIECCOB B
KMBOH TPUPOJIE, — OCHOBA COBPEMEHHON MOJIEKYJISIpHOM Oumojoruu M MeaunuHbl. Hemarona u



NUSABKA, Ipo30(duia u Kpbica, CTBOJIOBAs KJIETKA U KyJIbTypa TKaHell — Bce 3TO MOAETIbHBIE 00BEKTHI
IUISl PELIEHUs aKTYaJIbHBIX 331a4 COBPEMEHHOM OMOJIOTMH U METULIMHBI.



Ne Tema KonuuecTBo 1yacos OOpazoBaTenbHbBIN pe3ynbTaT
o Bcero | Teo- | Jla6.u
pust Ip.
pab.
I Buosiorns kiaerkm: 21 15 6
1.1 BeedeHue 8 buonioauro Knemku 1 1 3HaHue 3a1a4 COBPEMEHHO
IUTOJIOTUM M OCHOBHOI'O 3aKOHA
CTPOEHHS JKUBBIX OPraHU3MOB.

1.2 | Obwudl nnaH cmpoeHuUsi KIemok 4 2 2 Ymenue XapakTepU30BaTh
XKUBbIX OpeaHU3Mo8 ¢ HPOKAPUOTUYECKYIO u
HCI0JIb30BAaHHEM JYKapUOTHUECKYIO KIJIETKH, TEOPUH
OﬁopyHOBaHI/IH HEeHTpa «Touka HUX IPOUCXOKIECHHUS.
pocTay.

1.3 | OcHOB8HbIE KOMMOHEHMbI U 3 1 2 XapakTepucTHKa COBPEMEHHO
op2aHouOb! KIemok ¢ MOJIENIM CTPOEHUS KJIETOUHOM
HCII0JIb30BaAHHEM MeMOpaHbl, IIUTOCKETIETA,
o0opynoBanus neHrpa «Touka OpraHOWIOB.
poctay.

1.4 | AdepHnbil annapam u penpodyKyus | 5 4 1 CrpoeHue U 3HaUCHHE Apa,
Krnemok c HCNO0Jb30BAHHEM SIIPBIIIKA, XPOMOCOM;
odopynoBanuss  ueHTpa «Touka XapaKTEePUCTUKA KU3ZHECHHOTO ITHKJIa
pocTay. KJIETKH.

15 4 4 Tunel BupycoB. CoBpeMEHHOE
Bupycbi kak HeknnemoyHas goopma 5 50PLG
KU3HU COCTOsTHUE MPOOIEMBI OOPHOBI €

BUPYCHBIMU WH(DEKIUSIMH.
1.6 | GnemeHmsbI namonoauu Krnemku 2 1 1 Peakuuu kjeTok Ha BO3JeHcCTBHE
BpEIHBIX (DAKTOPOB CPEbI.

1.7 | lNpoucxoxdeHue u 3805UUS 2 2 Teopun MPOUCXOKICHUS

KIiemox. 3YKapUOTHYECKOU u
MPOKAPHUOTUYECKON KIIETOK

1 CpaBHHTe/IbHASA THCTOJIOTHSA: 10 5 5

2.1 | BeegeHuve B ructonoruto. NoHatne | 1 1 Onpenenenne  TkaHu.  Teopus
O TKaHAX «IBOJIIOIIMOHHOHU TUHAMUKH
MHOTOKITETOYHbIX OPraHN3MoB ¢ TKAHEBBIX CUCTEMY; KiTacCH(UKaIHs
HCMO0JIb30BAHHEM TKAHEH.
o0opynoBanus neHrpa «Touka
poctay.

2.2 | OnuTtenuanbHble TKaHu ¢ 2 1 1 XapakTepucTuka MTOKPOBHBIX
HCNO0JIb30BAHNEM SMUTENEB  TO3BOHOYHBIX W

o0opynoBanus ueHrpa «Touka
pocTay.

0€eCII03BOHOYHBIX KUBOTHBIX.




2.3 MbilLleYHble TKaHU ¢ 2 1 1 THIIBI MBITIIEYHBIX TKAHEH,
HCTOJIb30BaAHUEM 0COOEHHOCTH UX KJIETOYHOTO H
oGopynoBanusi uenrpa «Touka TKaHEBOI'0 CTPOCHHUSA Y Pa3HbIX
poctay. OpPTraHU3MOB.

2.4 | TKkaHn BHyTpeHHeu cpeapbl. 2 1 1 3HaHUE CXeM CTPOECHHUS U

III. YYEBHO-TEMATHYECKHWH IJTAH




COGD,VIHVITeﬂbeIe TKaHU ¢ DJIEMCEHTOB 3BOJIIOIINU
HCI0JIb30BAHHEM COETMHUTENIbHBIX TKaHEH y
o0opynoBanus ueHrpa «Touka OpPTaHH3MOB.

pocTay».

2.5 | TKaHW HEpPBHOW CUCTEMBI ¢ 3 1 2 XapakTepucTuka DJIEMEHTOB:
HCI0JIb30BAHHEM HEHPOHBI U TJIMAJbHBIC KIETKH, MX
oGopynoBanusi nenrpa «Touka YHUBEPCAIbHBIA XapakTep padoThl.
pocTay».

] Y4ebHOo-ucCC/Ie10BaTEIbCKAS 2 2 YMeThb NpecTaBUTh U 3allIUTUTD
AeATeJIbHOCTh MPOEKTHYIO PaboTy.

v 3ak/ro4eHue 1 1 Peanuzanust  0611e01M0I0rHYECKUX

OPUHILIUIIOB U 3BOJIIOLIMOHHOTO
MOJIX0/1a B U3yYCHHUH KJIETOK, TKaHEeH
KUBBIX OPraHU3MOB.

UTOroO: 34 21 13

HpI/IMele)Ie TEMbI 1JIA l'[pOCKTHOﬁ JeATCJIbHOCTHU:

1.Ucrnonb30BaHmEe KUBBIX OPTaHU3MOB B CEIIBCKOM XO3SICTBE, MEAUITMHE, MUKPOOHUOJIOTHH,

OMOTEXHOJIOTHH.

2. Benukue Myxu HayKH.

3. 'eneTnyeckuii KOHCTPYKTOP

4. 3ydeHwne KIETOK M X POJIM MHTHOUTOPOB HA MMPUMEPE PACTUTEIIHBHON KIICTKH.

5. Ilytu pacnpocTpaHeHus OaKTepHaTbHBIX HHOEKIUH U IyTH IPeAOTBPAIICHUs 3a00I€BaHUH.

6. 'mpynorepanms.

7. OCOOEHHOCTH CTPOCHHS OIHOKJIETOYHBIX OpPraHU3MOB, PACTCHHM, XKUBOTHBIX, TPHOOB, OaKTepui,

BHUPYCOB.

8. McTopus n3yueHus: BUPYCOB.

9. Bupychl Bcerna He AarOT CIIOKOWHO JKUTh.

10 . ’Ku3Hb U AESITENHHOCTh yYEHBIX, (PaMHIIMK KOTOPBIX BCTPETHIIHUCH B yuyeOHOM Kypce «KieTku u

TKaHW»

IV. Kanennapho - remarnueckoe rianuposanue «B Mupe kiieTok u Tkanen». g 9
KIL. (344.)
Ne | Tema ypoka HemoHcTpanus ®opma XapaKkTepuUCTUKA OCHOBHBIX
(HarmAOHOCTD, TEXHUYECKHE 3aHATHA BUJIOB J€SITEIbHOCTH
cpelncTBa O0y4YeHHUs) oOyJaromuxcs




I . buoaorus kiaerku (21 4)

1. Brenenue B 6uomoruio MHUKPOCKOITBI, TOTOBEIE Jlexmmst OOBSICHATD POJIb U 3aJa4d

kiretkd (1 1) MHKPOTIpenapaThl (3PUTPOIIUTHI COBPEMEHHOW ITUTOJIOTHH,
JISTYIIKHK), Yainku [leTpw, MOJIOKEHUS KICTOYHOM
MUIETKH, CTAKAHYUKH C BOJIOH, Teopuu. BecnomuHarot
MpeMETHBIC U TTIOKPOBHBIE YCTPONCTBO MUKPOCKOTIA
CTEKJIa, MUHIIETHI, HOXKHUIIBI, METOAMKY MPUTOTOBICHUS
¢unpTpoBanbHAs Oymara, BPEMEHHBIX
[penapoBaIbHbIC UIJIbI MHKPOITPENapaToB.

1.2 | Obwuii nnan cmpoenus kniemox (4 u.)

2. IIpokapuotsl. [{apcTBO Tabmutet, LIOP, MmynsTuMe TuitHBIN cemuHap BriaenstoT cyuecTBeHHbIE
OaKkTepuH. KOMILIEKC NPU3HAKKA CTPOCHUS U

KHU3HEICSATEIbHOCTH
MPOKAPHOT.

3. OcoGenHoctu Muxkpockorbl, ganiku [erpw, IMpaktukym ¢ | M3ydatoT ocoOeHHOCTH
OakTepuanbHbIX KieTok [1P MUIIETKY, CTAKAHYUKH C BOJOM, HCIIOJIb3-M CTPOECHHUS U IIPOLIECCOB
Ne 1: U3zyuenue MpeIMETHBIE U TOKPOBHBIE 000pyI0BaHH | KHU3HEIESITEIbHOCTH
MOJIOYHOKHMCJIIBIX 6aKTepr/'L CTCKJIa, TMHUCTHI, s IIPOKApUOTHICCKUX

¢unpTpoBanIbHas Oymara, LIEHTpa KJIETOK Ha  TIpUMepe
«budunox» «Touka MOJIOYHOKHCITBIX OaKTEePHiA.
poctay
Oyxkapuotsl. Ocodbennoctu | Tabmuupl, LHOP, W3yvaror  cTpoeHue
4. | KJIeToK pacTeHuil, | MyJIbTUMEIUNHBIA KOMIUIEKC ceMMHap KJIETOK UApPCTB JKHUBOM
JKUBOTHBIX, TPUOOB. MPUPOABL.

5. | O0wuii nian cTpoeHus Muxkpockornsl, yamku [lerpu, [TpakTukym | M3yudaror cTpoeHue KiIeTok
KJICTOK KHBBIX MMATIETKH, CTAKAHYUKH C BOJIOH, C paCTeHHﬁ, KUBOTHBIX,
OpraHu3MOB. MPEAMETHBIEC U IOKPOBHBIE MCNOJIb3-M | TPUOOB.

Ipaktideckas padora Ne2 crexna, GUuIbTpOBaNIbHAsS 000py0Ba | BBIIEISIOT IPU3HAKHA UX
Msyuenue KieTok Oymara, IpernapoBabHbIE UIJIBL, HHsl CTPOCHHUS "
JYKApHOT. JINCTBS AMAPHILINCA, KYIbTypa HeHTpa | )KU3HCICATCIBHOCTH.
pOsOKeit «Touka | CpaBHHBAIOT KJIETKH.
pocrtay.

1.3.| OcHOBHbIE KOMIIOHEHTbI M OPTaHOUABI KJIeTOK (34)

6. | CoBpemeHHas MOAEIb Ta6mua IIpakTtukym | U3yuaror CTpOECHUE
CTPOEHUS KJIETOYHOM ¢ IUIa3MaTUYECKOU
MeMGpars!, DyHKIH «[lna3maTudeckas MeMOpaHay, ) MeMBpaHbI oi
MeMG [HOP MUKPOCKOTIBI, YaIIKH HCIOJIB3-M ’

PaHBbI. oGopynoBan | TPOHHIIAEMOCTb.
IIpakTuueckas pabora Ne3: HeTpr’ [IHTCTIH, CTAKAHTIRI | wenTpa | BPUIBILIOT B3aHMOCBS3H
Uzyuenue miasmMonuza u | BOAOH, XJIOPUIOM HaTpHi, «Touxa MEXKTY CTPOEHHUEM
JIETIA3MOJIN3a B HPCIMETHBIC 1 TOKPOBHBIC pocrar. MeMOpaHbI u eé

PaCTUTCIILHBIX KJICTKAX.

CTeKJ1a, pUIbTpOBaIbHAS
Oymara, HOKHUIIBI,
npenapoBaJibHbIE UTJIbI, KOXKHIIA
YelyH JyKa.

GYHKIUSMU Ha IpUMeEpe
IU1a3MOJIN3a U
JenIa3MoIIn3a.




7. | LHuromiasma u opranouipl. | MynbTUMEAUNHBIN KOMIUIEKC IIpaktukym | I'0TOBAT MUKpoOIpenapar
[TpakTuueckast paborta Ned: | mpe3eHTaIus, mpenaparsl c YelIyr KOXKHUIIBI JIyKa,
N3yuenue cTpoeHHus | «[JIMKOTeH U KUp B KIIETKAX Hcnoans-m paccMaTpuBarOT rOTOBBIC
JYKapUOTHYECKOU KIIETKHU. | IIEYEHU», HEOKPALLICHHBII oGopynoBa npenapatsl. Habmonaror,

MHKpOIpenapaTr Koxu HUA ONKMCHIBAOT, CPABHUBAIOT
roJIOBacTHKa, IEHTpa ki1eTku. Ha ocHOBe
«lInacTuHYATHII KOMIUJIEKC B «Touka CpaBHEHMUS JIEJIAI0T
HEPBHBIX KJICTKaX», pocTay. BBIBOJIbI.
Mukpodororpadumn

JYKapUOTHYECKUX KIIETOK

8 MuTOXOHIpHUH. Tabnuia u anmMKaus, Tect Ha ocHoBe cTpoers
Xnopormnactel. Pubocomsl. | «buocunTe3 6emkay, cxema KOHTPOJIb OPTAHOHIIOB BHIICISIOT
Tunsl oOmena BemecTB B | «DoTOCHHTE3Y, ) MPH3HAKH TPOIIECCOB
KJIETKE. «QHepreTuuecKuii 00MeH» 06MeHa BEIeCTE,

IIPEBPAILCHHS SHEPTUH,
MUTAHUA, JbIXaHUS KIETOK.

1.4.| SinepHblii annapaT U penpoayKuus KJIeTok (5 4)

9 Crtpykrypa u GyHKIUU Tabnuiel, mpe3eHTanus, Jlexuus BoisBnsitor  ocoGeHHOCTH
sapa. XpOMOCOMBI. CTPOEHHUSI U 3HAUCHHUS spa

U XPOMOCOM.

10 | CoBpemenHoe TaOnuiel, npe3eHTanus, Jlexuus XapakTepusyroT
MPEACTABIEHUE O MYJIbTUMEAUNHBIA KOMIUIEKC TEHETUYECKUI MaTepua
CTPYKTYpE T'€Ha IPOKAPUOT MPOKAPUOTUYECKUX U
1 3YKApHUOT. 3YKAPUOTHYECKUX

OpraHu3MOB.

11 | XKu3HeHHBI UK KIETOK. | TabmuIlbl, Mpe3eHTaIus, Jlexnus OnuceiBalOT  KU3HEHHBIN
Peruukanus JHK B | MyJIbTUMEIHITHBINA KOMILIEKC LIUKJI KIETKA
JYKAPUOTUYECKUX KIETKAX.

12 | Muto3. Tunsl MuTO3a. Penuateiil s1yk, MHKPOCKOII, [Ipaktukym | BeprenstroT dassl mpouecca
[TpakTuueckas pabota Ne5: | mpeameTHbIe CTEKJIa, c JIETICHUS KJIETOK Ha
MmuTo03 B KI€TKaxX KOpEIIKa | mpenapoBaibHbIe WTJIBI, HCNOJB3-M | IpUMEpe Mwuro3a B
JyKa. CKaJIbIeNy, (pUILTPOBaIbLHAS 000pyaoBa | KIETKaxX KOpHEH

Oymara HUS JyKa, OMUCHIBAIOT (ha3bl
LHeHTpa MHUTO3a, AECIAI0T
«Touka BBIBO/IBL.
pocrtay.

13 | CrapeHue KIeToK HOP, mynbTuMeuiiHbII Huckyccus | OBrageBalOT yMEHHEM
u TKaHeu. Teopus KOMILJIEKC apryMEHTHPOBATH CBOIO
CTBOJIOBBIX TOYKY 3pEHUSI B XOJE
T JIUCKYCCHUU T10

00cyXIeHHI0 TTpo0IeM
COBPEMEHHOW OMOIOTHHU U
MEIHIUHBI.
1.5 |Bupycsl kak HekJIeToUYHAas (popma xku3uu (4 4)







Crpoenue BupycoB. | IIpesenraunn «Ctpoenue Jlexnus BoiaensaTe cymecTBeHHbIE

Pacnipoctpanenue Bupycos | BUpyca TabayHOM IpU3HAKHU CTPOCHUS

B IIpupoje. Bupycsl u MO3auKH», BUpycoB. OOBSACHSTD

14 | 4€NOBEK ?ﬁdﬂ;é{;?ﬂp yo», «Bupyc POJIb BUPYCOB B XKU3HU

«BaKTepI’/IO(baF», «Bupyc HCHOBEIA.
UMMYHOJepUIUTa
YEJI0BEKa»

XpaHeHue U nepenaya JnHaMuyeckas MOJIEIb, Jlexusa Nzyuarotr ocobeHHOCTH

TE€HETUYECKON LHOP JKU3HEIEATEIILHOCTU

15 uH(pOpMallK BUpPYCaMH. BHUPYCOB, UX Pa3MHOXEHUE.
JKW3HEHHBII ITUKII BUPYCOB
Crioco6b1 60pBOBI € Tabmuuel, ¢ortorpaduu c Jlexmus, [TpuBOANTE TOKA3ATEIHCTBA
BUPYCHBIMH HH(PEKUUAMH | TOPOKEHUSIMH  OOBEKTOB TECT HEOOXOIMMOCTH Mep

16 BUPYCHBIMH UH(PEKIUSIMH. PO HIAKTHKH

3a00JIeBaHU,
BbI3bIBAEMbBIX BUPYCAMH.
Joctuxenus u npobnemsl | MynbTumenuitHas ceMHUHap
17 BaKIIMHALIUU. MIPE3CHTAIHSI, CXEMBI, TAOJIHIIBI
1.6 [JemMeHTHI MATOJIOTHH KJIETOK (2 4)

18 | Peakumsa  kmerok  Ha | LIOP, mynpTUMenMiHBIN [IpakTukym | AHAIU3UPYIOT U
BO3/IEIICTBUE BPE/IHBIX | KOMILIEKC c OLIEHMBAIOT I1OCJIEJICTBUS
bakTopoB Cpeabl. HCIO0JIb3-M | JICWCTBUS QJIKOTOJIS,
[IpakTuueckas pabota 000py/10BaH | HUKOTHHA U HAPKOTHKOB Ha
Ne6:  IIporaozupoBanue sl LEHTPA | OpPraHu3M 4YeJIOBEKA.
MOCIEACTBUU  JICUCTBUS «Touxka Hcnonb3ytoT 3HaHus 11t
BpEIHBIX (DAaKTOPOB CPEIBI pocTay. BEJICHUS 37]0pOBOro oOpasza
Ha OpPraHu3M YeJIOBeKa. KU3HU.

19 | Knerounsle U dotorpaduu, cripaBouHbIe cemMu Haxonsar B
MOJIEKYJISIPHBIE W3J1aHus, CIIOBapH, Hap HAy4YHOIIONYJIIPHON
MEXAHU3MBI JIUTepaType
MOBPEXKAAIOILETO MTOBPEXKAAIOIINE
JNENCTBUSL Ha OPraHU3M MEXAaHU3MBI KJIETOK
YEJI0BEKA. opraHusma, oObsICHITh

POJIb BpeAHBIX (PaKTOPOB U
UX TOCIIEJCTBUN HA >KU3Hb
YesoBeKa.

1.7 | IIpoucxoxkaeHue u IBOJTIOLHS KJIETOK (2 1)

20 | ITpoucxoxaeHue u MynbTUME IMITHBINA Jlexuus N3yuarot Teopun

9BOJIIOLIMSI KJIIETOK
MPOKAPHOT.

Kommiiekc npesenranus,
8(0)

MIPOUCXOXKIACHUS KIETOK
OBitaieBarOT yMEHUEM
apryMEHTHPOBATh CBOIO
TOYKY 3PEHUS 110 BOIIPOCY
HpOI/ICXO)K)IeHI/IH KJICTOK.
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[Ipoucxoxaenue u
SBOJIIOLUSA KIIETOK
JYKapHoT.

MynbTUMe AMHHBIN
Kommnekc npe3enrarusi,
HOP

Tect
KOHTPOJIb

CpaBHUBAIOT TEOpUHU
MIPOUCXOXKACHUS KIIETOK.
AprymMEHTHUPYIOT,
MPUBOJIAT CBOM
JI0Ka3aTenbCTBa




Il . CpaBuuTeabHas rucrosiorus (10 1)

2.1 | BBenenue B rucrojioruio (1 1)

22 | IloHgaTHe o TKaHAX HOP, MynpTUMeauHHbBINA Jlexmusg 3HaKOMSITCS C TEOpUEH
MHOTOKJICTOYHBIX KOMILJIEKC C pa3InuYHbIMHU SBOJIIOIMOHHON JUHAMHKH
OpraHU3MOB THIIAMU TKaHCH. TKAQHEBBIX CHCTEM,

KJIaCCU(PUITUPYIOT TKAaHU
OpraHu3Ma 4YejIoBeKa.

2.2 | DnuTeHaJbHbIe TKAHU (2 4)

23 | DnuTenuu — norpaHuyHbie | MynbTumeuiiHas Jlexusa JlaloT  06myo
TKaHu. OOmas MIPE3CHTAINSI, TAOTUITBI XapaKTepPUCTHKY 1
XapaKTEePUCTUKA U KJIACCHU(PUKAIIUIO
KJIaCCH(UKAITHSI. SIUTEIIHAIBHBIM TKAHSIM.
[TokpoBHBIE AnIUTENNH PaccmatpuBarot 1o
0eCI03BOHOYHEIX Ta0IMIIaM TTOKPOBHBIC
JKHMBOTHBIX SIUTEIIHH.

24 | KymedHbIe SHHTETHIL MUKpOCKOIIBI, TOTOBBIE [paxtuxym | YI3y4aroT MuKponpenapar
YK eTe3MCThIC SITHTCITHIL MHUKpOIIpenaparsl, c SIUTEINAJIFHON TKAHH,
Cekpenust — Mukpodororpadum, ciangsl, HCIIOJIB3-M | OIHKCHIBAIOT
YHUBEpCAIbHOE CBOMCTBO TaOJIMIIEL. Oﬁopyn-ﬂ 3MUTECINAJIbHBIC KIICTKHU Ha
KJIETOK HeHTpa FOTOBBIX
[TpakTruueckas pabora No7: «Touka MHUKpOIpernaparax.
OnurenuaibHbIe TKAHHU. pocta»

2.3.| MbimeyHble TKaHA (2 1)

25 | Tuns! MelIeYHbIX TKaHeW y| Mukpodortorpaduu, Tadnuibl, PasznuyaroT Ha Tabnunax u
JKUBOTHBIX. MOJIEIH. ¢dboTorpadusax MbIIICYHBIC

TKaHH, JAIOT UM
XapaKTEPUCTHUKY.

26 | OcobenHocTn cTpoeHus] MUKpOCKOIIbI, TOTOBbIE [Ipaktukym | CpaBHHUBAIOT KJIETKH
MBIIIECYHBIX TKAHEH. MHUKpOIIpenaparsl, ¢ pa3IMYHBIX  BUJOB
IIpaktryeckas padota Ne8: | yukpodororpadum. HCNOJb3-M | MBIIICYHON TKAHH.
MbIeyHbIe TKaHH. o0opya-1

LHEeHTpa

«Touka

poctay.
2.4.| TkaHu BHYTPEHHei cpeabl




27 ONOPHO-MEXaHHYECKHE MHUKpPOCKOTIIbI, TOTOBBIE [IpakTuKyM XapaKkTepu3yroT "
TKAHH. MUKpOIpenaparsl — c KJIaCCUUIUPYIOT TKaHU
DBONIOLUS OTIOPHBIX| PA3HOBUHOCTH TKaHEeu MCMOJIb3-M | BHYTPEHHEH  CpPEJbL
TKaHEH y dKUBOTHBIX. BHYTPEHHEH Cpe/ibl, oGopya-s1 PaccmarpuBaror
I[IpaxTnueckas pabora No9 | mukpodororpaduu, ciucku HEeHTpa 0COOEHHOCTH UX CTPOCHHUS
N3yueHnue Tkanen CalTOB, JONOJIHUTEIbHAS «Touka
BHYTPEHHEH CpeJIbl auTeparypa pocray.

28 | NMMyHHTCT. DJIEKTPOHHBIE Huckycens Usy4aror THIIBI
Turer TMMyHHTETA. MUKpohoTorpadum, CIIMCKH ummyHuTera. [IpuBonsar
CHHAJI — uyma XX Beka. CaiiToB,  JONOJHUTEIbHAS J10Ka3aTeIbCTBA 1o

auTeparypa HE00XOIMMOCTH




BaKIIMHAIIWH.

2.5.| HepBHas TkaHb (3 4)

29 | Heiiponnas teopus. | [Ipezenranus , L{OP, Jlexuus Paznuuaror Ha
Crpoenue HelpoHa. | MuUKpodoTorpadhuu MHUKpooTOorpadusix
AKCOH ¥ JICHIPUTHI KJIETKA HEPBHOW TKaHH,

U3Yy4aroT CTPYKTYpPY
HEHpOHA  KaK CIHUHHUILY
CTPOEHHUsI HEPBHOU TKaHU
30 MUuKpOCKOIbI [IpakTux N3yuaroT HepBHbIE TKAHU
HepaHbie kineTku p ’ p M yi p ’
MUKpOIIpenaparthl, HaOOPbI c BBIJICTISIIOT UX
0eCcr03BOHOYHBIX.
. AIIEKTPOHHBIX HCINOJIB3-M | CyIIECTBEHHBIEC TPU3HAKU.
BzaumopeiictBue Mexay .
Mukpodororpaduit odopyno-s
HEPBHBIMU KJeTkamu [Ip-s
Gora Nel0: 11 Hentpa
abota Nel0: U3yuenue
p ’ ¥y «Touka
HEpPBHOW TKaHH.
pocTay».

31 | HeiipocekpeTropHbie MuKkpocKoTIibl, [Mpaktukym | Pa3znuuarot Ha Tabiunax u
kieTku. ['nust. HepBHas MUKpOTIpenaparthl, HAOOPbI c dororpadusx HEpBHBIC
CHUCTEMa — IJIaBHas AIIEKTPOHHBIX HCNO0JIb3-M | TKaHM, 30T UM
MHTErpUPYIOIIAs CUCTEMa | MUKpo(oTorpaduii odopyn-st | XapaKTCPHUCTHKY,
OpraHM3Ma KHBOTHBIX 1 HeHTpa CPaBHMBAIOT. Y CTAHABIIMBAIOT|

B3aUMOCBSI3b HX
yenoBeka. [Ip-s padora «Touka
CTPOEHHUS C BBIMOJIHAEMBIMU
Nell: U3yuenue pocra».
byHKIUSIMHU.
AIIEKTPOHHBIX
MHUKpodoTorpaduii
HEPBHOM TKaHM.
I11. YueOHo-HCCIeA0BaTEIBCKAA AATEIBHOCTD (2 4)

32 | PemeHne akTyalnbHBIX [HOP, Kondepenn AHanu3upyoT u
3a7a4 OMOJIOTHH U MYJIbTUMEIUNHBIN us OLICHUBAIOT CMBICIOBBIC
MEUIIMHBI. 3anmTa KoMIuiekc CHUCOK TeM YCTaHOBKH ITO
IPOEKTOB MCCIea-X pador OTHOLICHHUIO K CBOEMY

npusiaraeTes 3I0pPOBBIO U 3/I0POBBIO
OKPY’KaIOIIHX.
33 | 3ammTa NpoeKToB. LIOP, mynbTUMe TUHHBII Kondepenn | BeiaBurator runoressl u
KOMIIJIEKC ust apTYMEHTHPYIOT Pe3yJIbTaThl

CBOEH HCCIeN0BaTENbLCKOM
NEATEIHLHOCTH.

IV. 3akarouenue (1 4)
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3HayeHNe BOTIOIMOHHOTIO
MOX0/1a MPU U3YICHUH
KJIETOK M TKaHEH >KHUBBIX
OpraHU3MOB.

Ta6mauuer, I{OP,
MYJIbTUMEIUNHBIA KOMIUIEKC

Kpyrmsrii
CTOJ

[IpuBonsat
JIOKa3aTeJIbCTBa
HEOOXOIMMOCTH
MOJIYYCHHBIX 3HAHWM IS
perieHus aKTyaJIbHBIX
3a71a4 COBPEMEHHOM
HAyKH, JJIs1 BEICHUS




3I0pPOBOTO 00pa3a KU3HHU.

V. YYEBHO - METOJINYECKOE OBECIIEYEHUE

PekomeHayemas nutepatypa Anst yduTens u Ans yvalimxcs:

Anwsbepre b. u np. Monekymnsipras 6uosorus kietku. M.: Mup. 1994.
BBenenune B MosekyisipHyto 6uosoruio. M.: Mup, 1988.
I'pun H., Crayr V., Teinop . buonorus. T. 1—3. M.: Mup, 1993.
Jle o K. [lyremectBue B Mup xuBoii kietku. M.: Mup, 1987.
5. 3aap3un A. A. CpasautenbHas rucronorus. CII6.: M3a-Bo Cankt-IletepOypr,
yHTa, 2000.
6. Oomas 6uonorus. / [lox pen. A. O. PyBunckoro, M.: [Ipocsemenue, 1999.
7. PomanXX-K. u np. Atnac mo 6uosnoruu kinetku. M.: Mup, 1974.
8. Oobyxos /I.K., Kupmienkoa B.H.Knetku u Tkanu: yae6Hoe mocooue. — M.:

Hpoda,

PowdpE

2007
9. Kupunenkosa B.H., O0yxoB JI.K. Kiietku u Tkanu.: npaktukym. — M.:
Hpoda, 2008

NHTepHeT-canThbl

http:// cellbio utmb.edu — caiim ynusepcumema FOma (CILIA) no knemounoii 6uonozuu,
2UCMOIO2UU, AHAMOMUY U PU3UOT0UU

http:// www.biology.com /campbell — caiim yuebnuxa no 6uonozuu

http://www.uni-mainz.de/FB/Madizin/Anatomie/Workshop — caim  ynusepcumema

Maiiny (I'epmanus) no MUKpOCKORUYECKOU aHamomuu, yumono2uu u eucmonozuu http://www.nature.ru

— catim MI'Y (Poccus) no écem pazoenam 6uonocuu, MeOUYursvl U OpyeUM HAYKam (Cmamol,
pepepamsi, 0630pst) http:/Www.isscp.rssi.nl — caiim Copocosckozo obpazosamenvro2o sxcypnana (6ce
cmamvu 8 c60O00HOM docmyne)

VI. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE KYPCA




Peanuzanus nenei, ABISIOMUXCS TTIaBHBIM YCIOBUEM 3((HEeKTUBHON ydeOHOM AesITeIbHOCTH
oOydJaronmxcs, HeBO3MO)KHa 0€3 MCTOJIb30BaHUsI OCHOBHBIX 00pa30BaTEIbHBIX PECYPCOB:
y4eOHOMETOANYECKHX MaTEePUAIOB, HATIAIHBIX JJEMOHCTPALIMOHHBIX TOCOOU U TaOIHIL, STIEKTPOHHBIX
yaeOHnKOB. [Ipu oTGope cpencTB 00ydeHus COOMIOCHBI CIEAYIOIINE YCIOBUS: YUTeHA criennuduka Kypca
¥ COOTBETCTBEHHO BKJIIOUECHBI IOCTUKECHHUSI HOBEUIINX UH(OPMAIIMOHHBIX TEXHOJIOTHH (MyJIbTUMEINA,
MHTEPAaKTUBHAs JI0CKA, ayIUOBU3YalIbHbIC CPEACTBA); TeXHUUECKHe cpecTBa O0yUCHUS:

*  KOMIBIOTEP MYJIbTUMEIUHHBIN C MAKETOM HMPUKJIAIHBIX IPOrPaMM (TEKCTOBBIX, TAOJUYHBIX,
rpadUyYecKuX U MPEe3eHTAIIMOHHBIX ), C BO3MOKHOCTBIO OJKIIOYCHHSI K MHTEPHET: UMEET ayIH1o-
Y BUJICO BXO/JIbI ¥ BBIXObI U YHUBEPCAIbHBIC MOPTHI, IPUBOJIAMH IS YTEHUS M 3aIIMCH KOMIIAKT-
JICKOB: OCHAIIIEH aKyCTUYECKUMH KOJIOHKaMH.

e HurepakTuBHas nocka

NH®OPMAIIMOHHO - TEXHUYECKOE OBECIIEYEHHUE
JU1sl IpaKTUYECKUX U IEMOHCTPALMOHHBIX 3aHITUH :
B MUKPOCKOIIBI;
m Ha0Op JIEKTPOHHO-MUKPOCKONMUYECKUX (oTOrpaduii U cXeM pa3HbIX TUIIOB KJIETOK U TKaHEH,
UX KOMIIOHEHTOB
m tematuueckue CD-naucku;
B MUKpPOIIPENapaThl 10 OCHOBHBIM TUIIAM TKaHEH.
I"azera «buomorus» u cait s yautens «5 uay Ha ypok OHOIOTHI
http://bio.1september.ru
MenuiuHcKast SHIUKIONEANs. AHATOMUYECKHIA aTiiac http://med.claw.ru OnopHo-ABUTaTEeNHEHAS
crcTeMa yelloBeKka: 00pa3oBaTesbHbII calT
http://www.skeletos.zharko.ru
VII. TPEBOBAHUA K YPOBHIO IIOAI'OTOBKH OBYYAIOIIUXCH 11O
JAHHOMY
IJIEKTUBHOMY KYPCY

y‘-laUJ,VIeCFI AOJTKHbI 3HATb:

B YCTPOMCTBO CBETOBOI'O U JIEKTPOHHOI'O MUKPOCKOIIA;

W [T0JIOXKEHMSI KIIETOYHOM TEOPHH;

B 0COOEHHOCTH NMPOKAPUOTHUECKOHN U IYKapUOTHUUYECKON KIETOK;

N CXO/JICTBO U pa3IMyusl )KUBOTHOM U PACTUTENBHOMN KJIETOK;

B OCHOBHBIE KOMIIOHEHTHI M OPTraHOW[bI KJIETOK: MeMOpaHa W HaJMeMOpaHHBIH KOMIIJIEKC,
LUTOIJIa3Ma U OPTaHOUIbl, MUTOXOHAPUH U XJIOPOILJIACThI, pPUOOCOMBIL;

B OCHOBHBIE 3Talbl CHHTE3a OejlKa B 9yKapUOTHYECKOH KJIeTKe — TPaHCKPUIILHS
(cunre3 u cozpeBanrie PHK) u Tpancasanus (cunte3 6eIKOBOH 1enn);

B 0COOEHHOCTH SIJIEPHOTO anmnapaTa U penpoayKIUHU KIIETOK;

N CTPOCHHE BUPYCOB U UX THUIIbI, )KU3HEHHBIH IIUKJI BUPYCOB, COBPEMEHHOE COCTOSIHHE MPOOIEMBI
00pbOBI C BUPYCHBIMU MHPEKLUSIMU;

B PEaKIMIO KJIETOK Ha BO3JEHCTBHE BPEIHBIX (DAKTOPOB CPEJIBI;

B omnpenereHWe M KIAacCH(UKAIMIO TKAHEW, TPOUCXOXKJICHWE TKAaHE B  SBOJIOLHHU
MHOTOKJIETOYHBIX;

B CTPOEHHE OCHOBHBIX THIIOB KJIETOK M TKAHEW MHOTOKJIETOYHbBIX KUBOTHBIX;

B UMETb [IPEJCTABICHUE O MOJIEKYISIPHO-OMOJIOTMUECKUX OCHOBAX PsAJia BAXKHEHIIINX MPOIIECCOB
B KJIETKaxX M TKaHSX HAIllEro OpraHu3Ma.

Y4amuecst 10J15KHbI YMETh:

m paboTaTh CO CBETOBBIM MUKPOCKOIIOM U MUKPOCKOITMYECKUMHU MpernapaTaMu;

B yMETb «YHUTaTh» 3JIEKTPOHHO-MHUKpOCKONuueckue ¢(oTtorpaduu M CXEMbl KIETOK U ee
OpraHouJIOB;

N M3TOTOBJIATH NPOCTEHUILINE MPEnapaThl 111 MUKPOCKOIIMYECKOTO NCCIIEI0BaHUS;



W OIIpENeIATh TUII TKaHU I10 Tpenapary uin gotorpadpum;

B WJUTIOCTPUPOBATH OTBET MPOCTEHIIIMMHU CXEMaMH ¥ PUCYHKaMH KJICTOUHBIX CTPYKTYP;

m paboTaTh C COBPEMEHHOM OMOJI0rnyeckoi nuTeparypoil (kuuramu) u MaTepHEeTOM;

W COCTaBJIATH KpaTKue pedepaTsl U JOKIIA/IbI 10 HMHTEPECYIOMINM TeMaM, YMETh IPEICTAaBISATh HX
Ha HIKOJBHBIX KOH(EPEHIHSIX;

W JICIIOJIb30BATh 3HAHUS O KJIETKE M TKAHSX JUIS BEICHUS 300p08020 00pA3a HCUSHU.



