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INOACHUTEJIBHASA 3AIINCKA.

[IpenaraemMplii Kypc OXBaThIBA€T OCHOBHBIE paslenbl oOIIed OWOoJIOTHH, aHATOMUW,
TUCTOJIOTMM M HalpaBleH Ha (GOpPMHpPOBAHHME Yy YYALIUXCS €CTECTBEHHOHAYYHOT'0
MUpPOBO33peHUsi. M3BECTHO, YTO B COOTBETCTBHHM ¢ on00peHHOH [IpaButenbctBoM Poccuiickoii
@enepanun Konnenuueil MoaepHHM3allMd  POCCHHCKOTO  00pa3oBaHUs MPEAyCMaTpPHBAETCS
npeanpoduibHas moAroToBka oOywaromuxcs. Ilpeamaraemsiii Kypc crmocoOCTBYET MOIATOTOBKE
yyamuxcsi K JajapHeriemy Bbioopy mpodwiss. Kypc Oasupyercss Ha 00s3aTeNbHBIX yUeOHBIX
IIpeIMeTax, MPEK/Ie BCEr0 Ha aHATOMUHU KUBBIX OPTaHU3MOB.

B nanHOM Kypce paccmaTpuBarOTCsl OCHOBOIOJIararomye temMsl. bes 3HaHuit ocobeHHocTei
CTpO€HUs U (PYHKIIMOHMPOBAHUS KJIETOK Pa3HbIX OPraHU3MOB, 0€3 YETKOro U SICHOIO MOHMMaHUs
0coOeHHOCTEH CTpOeHHs M (YHKIMOHHUPOBAHHS TKaHEH OpraHW3Ma HEBO3MOXHO IMOJHOLEHHOE
IIOHMMaHKE HU OAHOH u3 Orosjoruyeckux Hayk. OcoOyro BaXKHOCTb JIaHHBIE CBEACHUS UMEIOT IS
MOHUMaHMUsI 0COOCHHOCTEH (DYHKIIMOHUPOBAHMUS PACTHTEIBHOTO, KHUBOTHOTO OPraHU3MOB,
ocoOeHHOCTeH (YHKIIMOHMPOBAHUS OpraHU3Ma 4eJ0BeKa, MPH W3YUYEeHUH OOMEHHBIX IPOILIECCOB B
KJIETKE U MHOroro Japyroro. OcoOyro CI0KHOCTb JJIsl y4yallluXcs MpU HOATOTOBKE K aTTeCTalluu
MIPEJICTABIISIET CAMOCTOSATEIbHOE M3YYEHHE pa3HOoOOpa3usi KIETOK PA3JIMYHBIX OPraHU3MOB. JTO
CBSI3aHO C T€M, YTO Ha U3y4yeHHe TeMbl «KieTka) OTBOAUTCA HEJOCTATOUHOE KOJIMYECTBO YacoB, a
TKaHW pa3HbIX LAPCTB JKUBOM NPUPOIBIM3YYAIOTCS B pPa3HbIe TOAbl U B PA3HBIX Kypcax, 4YTO
3aTpyAHSET BOCIpHUATHE OOIIEH KapTUHBI MUpa.Bce 3TONMPUBOIUT K MOBEPXHOCTHOMY M3YUEHHUIO
MHOTHX Ba)XHBIX BOIIPOCOB TOM YacCTH Kypca OMOJIOrMH, KOTOpas MOCBALIEHA KJIETKE. DJIEKTUBHBIN
Kypc «KileTKM M TKaHW» HE TOJbKO PaCIIUPSET U CUCTEMATU3UPYET 3HAHMs ydallMxcs, HO U
paccMaTpuBaeT OCHOBHbIE OOLIEOMOJIOTMUECKUE IOHSTUS W 3aKOHOMEPHOCTH Ha IpUMEpe
CTPOCHMSI M pa3BUTHUA KIETOK M TKaHEW pa3JM4YHbIX OpPraHU3MOB € HCHOJb30BaHHEM
o0opynoBanus nenrpa «Touka pocray.

[Ipennaraemslii Kypc mpenHa3HaueH Ais oOydaroImuxcs 8 Kiacca, paccuyuTad Ha 34 4. u
MOCTPOEH Ha OocHOBaHUU [IpumepHON TporpaMmMbl OCHOBHOTO 00IIIeT0 00pa30oBaHuUs MO OMOJIOTUH
u iporpammel JI.K. O6yxoBa u B.H. Kupunenkona «KineTku u TkKaHW».

Llens kypca: ¢popMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS B U3YUEHUU OCHOBHBIX CTPYKTYP
U TPOLIECCOB >KUBOW NMPUPOABI; (POPMUPOBAHUE COBPEMEHHBIX B3IJISAOB B M3YUYEHUU CTPOEHUS
KJIETOK M TKaHEW )KMBOTHBIX U UeJlIOBeKa;3ajaun Kypca:

1. Pacumpute u yrnyOWTh 3HaHMS ydYalllUXCs O Ppa3HOOOpa3uu  KIETOK,
O0COOEHHOCTSIX UX CTPOEHHUS, (PU3HOTIOTHH.

2. I[aTB MMpEaACTaBJICHUE O B3aHMOJCHCTBUH MCKAY KICTOYHBIMHU CTPYKTypaMu H
OpraHu3allii TKAHEBOT'O YPOBH:I.

3. PaCKpBITI) CTPOCHUC OCHOBHBIX THUIIOB TKaHE#l J>XUBOTHBIX U MIPOUCXOKIACHUC
TKaHEeH B 9BOJOIHWH MHOTI'OKJICTOYHBIX.

OcHOBHast KOHLIETIUS Kypca 3aKJII0YaeTCs B CIEAYIOLIEM:

Komnnexcnviti nooxoo npu u3zyuenuu HcublX Op2aHUIMO8 HA PA3HLIX YPOGHAX UX
opeanuzayuu (0T MOJEKYJISPHO-KJIETOYHOIO JI0 CHCTeMHO-opranHoro). Kypc packpbsiBaer
BONPOCHI CTPOEHHUSI KIIETOK, pacCMaTpUBAeMble BKYPCE300JOTHH, AHATOMUU U (U3HOJIOTHH
JKMBOTHBIX W YC€JIOBCKA, IMOKA3bIBACT, YTO BCC TKAHH W OPraHbl )KUBOTHBIX IMOCTPOCHBLI HA eJIHHOﬁ
KJICTOYHOM OCHOBE, MMeIoIel o0mue GyHaaMeHTaIbHbIe PU3HAKA U OCOOEHHOCTH.

Cpa@HumeJleO'380JZ7014MOHH61}Z HanpaejleHHocmbs Kypca. HpI/I paccMOTPCHHUU BOIIPOCOB
CTPOCHUSA KIICTKH, TKaHEH U OpTraHOB MHOT'OKJIETOYHBIX ) KUBOTHBIX OCHOBHOC BHUMAHUE YACTIACTCA
(bOpMI/IpOBaHI/IIO Yy ydJaluxcCs 5BOJIONUOHHOI'O MBINUICHUA TPU HU3YUYCHUHA JKUBOH npupoabl BO



BCEX €€ INMPOSABJICHUAX. BakHO mOKa3aTh, 4TO B MPOLIECCE HBOJIOLHMH Yy OPTaHU3MOB Ha OCHOBE
eIMHBIX (YHIAMEHTAIbHBIX 3aKOHOB CTPOCHHMA M (YHKIMOHMPOBAHUS KIETOK CIIOKUIHUCH
pa3IMYHbIC BAPUAHTHl OPraHU3allMd TKAHEBBIX M OPraHHBIX CHUCTEM,  4YTO CXOJHBIE B
(GYHKIMOHATIBHOM OTHOUIEHUU TKaHW y (PUIOTE€HETUYECKH Pa3jIMYHbIX I'PYNIDKMBOTHBIX HMEIOT
CXOZHOE CTPOCHHUE.

Hcnonvzosanue camwvix COBPEMEHHDBIX MOJZeKleﬂpHO'6u0JZ02u'-l€CKux OaHHbBIX O cmpoenuu u
@yHKL}uOHupOGGHuu KJIIEMOYHbIX U  MKAHEBbIX CUCMEM  IHCUBOMHbBIX. OTO  IIOJIOKEHHE
moapasyMEBacT XOpolmee BIaJCHHUEC YYCHHKAMH OCHOBaMU obmen 6I/IOJ'IOFI/II/I, T'CHCTUKH, TCOPHU
OBOJIIOIIMK U JIP. OMOJOrMYECKUX HayK.

Hcmopuko-nampuomuyueckuii akyenm npu uzyyeHuu Kypca. llpu u3ydeHUN 3JIEKTUBHOTO
Kypca TNOTYEPKHUBACTCA HE TOJBKO HWHTCPHAI[MOHAIBHBIA XapakTep Haykd (OCOOCHHO Ha
COBPEMEHHOM 3Talle €€ Pa3BUTHS), HO U MPONaraHIupPYIOTCSIIOCTHKEHUS OTEUECTBEHHBIX YUCHBIX,
MHOTHE W3 KOTOPBIX BHECIIM MCKIIFOUMTEIIBHBIN BKJIAJ B Pa3BUTHE OMOJOTMHM M OTCTAMBAIH CBOU
WJeu B TPYAHBIA mepuoi otedecTBeHHOW Ouomoruu B 30—b50-e rr. XX B. MHorue w3 HUX
MOIUTATHIINCH YKU3HBIO 33 CBOHM B3IJISIEL.

DKonozuveckas HAnNpaeieHHocmb  Kypcda. IJTO TOJIOKEeHUEe (GOopMHpYeT TBepaoe
yOexIeHHe y ydalluxcsi, 4To HeOnarompusTHble (aKTOphl (KaKk BHEUIHEW, TaK M BHYTPEHHEU
MPUPOJIBI), BKIIIOYAsi BPEAHbIC MPUBBIYKK (HAPKOTHKH, aJIKOTOJIb, TA0AK) CTPECCHI, HAPYIICHHBIN
MICUX03MOLIMOHAIILHBIN (POH, CEPhE3HO CKA3bIBAIOTCS HA COCTOSIHUM OPraHU3Ma, 3aTparuBas camble
rITyOMHHBIE MOJICKYJISIPHO-TEHETUYECKAE OCHOBBI JICATEIBHOCTH KJIETOK, M YTO C MOJOOHOTO poja
HapyLeHUsIMU GOPOTHCS YpE3BbIYAHO TPYIHO U OPOH HEBO3MOKHO.

Teopemuueckue (nexyuu) u npakmuyeckue 3ausmus. ITa 4aCTbKypca IpPEAINOyaraer
[IMPOKOE HCIIOJBb30BaHUE HMIUTFOCTPATUBHOTO MaTepHaia (CXEeMbl, JJIEKTpOHHBIE (oTorpadum)
HEMNOCPEJCTBEHHO HA 3aHATUAX (OCOOEHHO NP U3YYEHUHU CTPYKTYpPbI KJIETKH), a TAKXKe H3Yy4YeHUe
MUKPOCKOIMYECKUX IpenapaToB TKaHeW u opraHoB (B pasnenax «Tkanm», «Oprans»). B xone
U3Y4YEHHs] MCIOJB3YIOTCS TOTOBBIE MHKpPOIPENaparbl KIETOK, TKAHEW. OpraHoB; CaWThI IIO
OMOJIOTUU KIJIETKH, aHATOMUHM U (U3MOJOTHM, MMEIoIuecs B Hacrosiee BpeMs B MHTepHere
(mepedyeHb OCHOBHBIX OTKPBITHIX CAMTOB IO pa3zesiaM Kypca Ipuaraercs).

MexnpeamerHblie CBA3U
Xumus. CTpoeHUE BeIecTBa. Y IJIEBOJIbL, JKUPBI, OCJIKH, HYKIEUHOBBIE KUCIOTBI. PusuKa.
CsoiicTBa )KI/II[KOCTGﬁ, TEIJIOBLIE ABJICHUS. 3aKOHBI TEPMOANHAMHUKHU.

®opMbI 00yUeHHs], MPOBEPKA U OLIEHKA KAYeCTBA 3HAHMIA
Texymme 3HaHUS TIPOBEPSIOTCS C MOMOIIBIO TECTOB IOCTE KAKIOrO paszlena Kypca H
TPaJAUIIMOHHBIX OMPOCOB B T€UECHUE U3YyUCHUS TEMBI.

OCHOBHOHW aKIICHT TIPHW M3y4E€HUH BOIPOCOB Kypca HAIpaBJICH HA aKTUBHYIO PaboTy
YU4EHUKOB B opMe AUCKYCCUU, CEMUHAPA,TPOSKTHON JeATEIbHOCTH, TUATIOTA Yyumenb — Y4eHUK,
AKTUBHOTO OOCYXKJIEHUs MaTepraia B GOpMe yueHux(u) — yueHux(u), yueHux — yuumens.

[Tpy U3y4eHUHOTACTBHBIX TEM YYAIUECS COCTABIISIOT 00OOIIAIOIINE CXEMBbI, TAOJHIIBI,
KJacTepbl. ITOroM BBITOJTHEHUS JTa00PAaTOPHBIX PA0OT SBIISFOTCS OTYETHI C BEIBOJIAMH U
pucynkamu.ITorom u3ydeHust Kypca — BBITIOJHEHUE BBIITOJIHEHHUE 00yJatOIUMUCS
Y4eOHOUCCIIEIOBATEIHCKOTO IPOCKTA.

VYuurbiBass ~ pa3BUTHE  HMHQOPMAIIMOHHBIX  TEXHOJOTHMH  JaHHBIH  Kypc  JOIOJIHSAETCS
MYJIbTUMEAUNHBIMU WILTIOCTPALUAMHA U HEKOTOPBIMHM CIPABOYHBIMU MaTepHalaMH IO OCHOBHBIM
paszgenaM. DTO MO3BOJSET PACIIMPUTH HATJSAHOCTH (IOMHUMO Pa3JaTOYHOTO Marepuaia) IpHu
W3y4YEHUN CTPOCHHUSI KJIETOK, TKAHEH U OPraHOB )KMBOTHBIX.



Cpok peanuszanuu nporpammsl - 1 roa(34 4. B roz, 1 yac B Hen.)

B kadecTBe OCHOBHOTO 00pPa30BaTeIbHOr0 pe3yabTaTaBHICTyHaeT chopMHUpOBaHHAS
cUCTeMa0a30BbIX [[EHHOCTEH:

*KU3Hb, 3]J0POBHE, YCIIOBEK, 3HAHUE, TPY/, TEPIICHUE, YCIIEX

*yMEHUE ONepUPOBATh 3HAHUSIMUB O0JIACTH ITUTOJIOTHU ¥ TUCTOJIOTUU

*IMOIMOHAIBHOE OTHOIICHUE K SBOJFOIIUH YKHUBOW MPUPOJIBI, KaK K 3HAYMMOMY COOBITHIO B
MHUPE OPTaHUYECKOH MPHUPO/IBL.

COJAEP)KAHUE YYEBHOI'O MATEPHAJIA

Pabouas nmporpamMma BHEYPOUHOH EATENBHOCTH O OMOJIOTHH s 8 KJlacca COCTaBJIEHA COTTIACHO
COBPEMEHHBIM TPEOOBaHUSIM B 00J1aCTH OMOJIOrMYEeCKOro 00pa30BaHus, a UMEHHO: COOTBETCTBHE
o0pa3zoBaTeNbHBIM CTaHAAPTAM, IIPEEMCTBEHHOCTh O0YUYEHHUsI, MPUOPHUTET pa3BUBAIOLICH (DYHKIIUU
coJZiep KaHus Kypca ¢ HCIoJIb30BaHHeM 000py1oBaHusi neHTpa «Touka pocra».

VY4eOHbIi MaTepuan CTPYKTYPUPOBAH COTJIACHO JIOTUKE PAa3BHBAIOIIETO 00Y4EHUSI.

|. Buonoruga knetkm — 21 v.

Temal. BBegeHue B OMONOrno KNeTku

3amaun coBpeMeHHOW nurosioruu. KilerouHas Teopuss — OCHOBHOM 3aKOH CTPOCHMS
KMBBIX OpPraHM3MOB. 3acilyra OTEYECTBEHHBIX OHMOJIOroB B 3aIllUTE OCHOBHBIX IOJIOKEHUH
KJICTOYHOU TEOPHH.

Tema2. OO NNaH CTPOEHNS KNETOK XUBbIX OPraHM3MoB

[Tpokapuotsl u 3ykapuoThl. CXoACTBO U paznuuus. JKMBOTHAs M pAacTUTENIbHAS KJIETKa.
DykapuoTuieckas KieTka. Teopuu IpoUCX0XKIEHUS DYYKaApUOTUYECKOMN KIIETKH.

Tema3. OCHOBHbIE KOMMOHEHTHLI U opraHonAbl knetok MembpaHa n

HagMeMbpaHHbIN KOMMIIeKC

CoBpeMeHHass MOJENIb CTPOCHUS KIETOYHOW MeMOpaHbl. YHHBEpPCaIbHBIA XapakTep
ctpoenust memoOpanbl. CoctaB u ¢yHKIMM MemOpanbl. HaameMOpaHHBI KOMIUIEKC (KJIETOYHBIC
CTEHKH IIPOKAPUOT, PACTUTEIBHBIX KJIETOK U IT'pHOOB, INTMKOKAINKC AKHUBOTHBIX KIIETOK), €M0 COCTaB
1 3HaYCHHE B KU3HU KJIETOK U OpraHu3Ma.
LinTonnasma u opraHouapl

[luTOoCKeNncT KIEeTOK, €ro KOMIIOHEHTHI U (DYHKIIMU B Pa3HBIX THMAX Ki1eTok. MeMOpaHHbIe
OpraHoujibl KJIETKH (PHJoIIa3MaTudecKas ceThb, annapar [ 'onbmku, 1u3ocoMsl). X cTpoenue u
(GYHKIIMH B KJIETKaX.
MuToxoHOpW 1 nx oponnacThbl

Tunsl oOMeHa BemiecTB B KieTke. McrouHuku sHepruu B kietke. I'ctcporpodsr u
aBTOTpOo@bl. OCHOBHBIE 3aKOHBI OMOPHEPreTUKH B KJIETKaX. 3adeM HY)KHa DHEprus KIETKe.
MUTOXOHIpUST — DHEPreTHYECKas CTAHLMS KIETKU. THUIIBI MHUTOXOHAPUH M HUX CTPOECHHE.
CoBpemenHnas cxema cunte3a AT®. XnmopomiaacTsl U GOTOCHHTES.
Pnbocombl. CuHTes 6ernka

Tunbl 1 cTpykTypa pubocoM Mmpo- M 3yKapuoT. OCHOBHBIE 3Tambl CHHTE3a Oelka B
SyKapuOTHYECKON KileTKe; TpaHcKkpunius (cuHte3 u co3peBanue PHK) u Tpancmsmus (cuntes
OCNKOBOM T1emH). DJIEMEHThl MOJEKYISIPHO-OMOJIOTHIECKUX MEXAHU3MOB PETYJSIUA  ITOTO
mporecca.

Tema 4. ApepHbIn annapaT 1 penpoayKUms KNeTok )



AQpo aykapnoTnyecKkon KneTkn MHyKrneous npokapuoT

Ctpoenue u 3HaueHue sanapa. [loHsTue o XpomaruHe (3y- U TETCPOXPOMATHH).
[IpencraBnenus o6 ynakoBke reneruueckoro marepuana (AHK) y npo- u sykapuot. Ctpykrypa
XpOMOCOM. SIIpBINKO, ero crpoeHne u QyHKUMU.JKM3HEHHBIH LUK KIeTKH.Pernpomgykius
(pa3mHOXeHHE) KIeToK. [loHATHE O KM3HEHHOMIUKIIC KJIETOK, ero mepuoabl. Perumkanusa JTHK
— B@OKHEWINUN 3Tall XKU3HU KiIeToK. MexanusMm u mnpouecc perumkanuu JHK. Mwuros, ero
OMoJIOTHYECKOe 3HAUYE€HUE, OCHOBHBIC (Daspl, peryisanus. PasHOBUIHOCTH MHTO3a B KJIETKaxX
pasHbIx opranu3moB. [lenenue u nuddepeHupoBka KIETOK, HX COOTHOILICHHUS.

CranuonapHbie W KamOuanbHble (pacTyliue) KIeTOYHble CcHucTembl. [loHsTHE O
CMB0I08bIX KIemKax, NX 3HaueHue B (PYHKIMOHUPOBAHUH OpraHusMa. Teopus cmeonoswuix Kiemok
— IIPOPBIB B COBPEMEHHOM OMOJIOrMU U MeIUIMHE. Pak — HEKOHTpOIMpYEMOE JIEJIEHUE KIIETOK.
[Tpobnema cTapeHust KJIIETOK U TKaHEH.

Temab. Bupycol kak HekneTodHasa popma Xn3Hu

CrtpoeHue BUpPYycOB U UX Tullbl. JKU3HEHHBIN UK BUpYycoB (Ha npumepe Bupyca CIIM1/la
nnu renatuta). COBPEMEHHOE COCTOSHHUE MpoOJeMbl OOphOBI ¢ BUPYCHBIMH HWH(EKIHUSIMHU.
Bakuunamusi: ToOCTH)XEHUS B TPOOITIEMBI.

Temab. OnemMeHTbl NaToNOrMn KNeTkn

Peakuusi kjeTok Ha BO3ACHCTBHE BpPEOHBIX (DAKTOPOB Cpeibl (AIKOroJib, HAPKOTHKH,
KypeHue, TOKCHUYHBIC BEIECTBA, TsDKEJbIE METaUlbl M T. 1.). KieTouHble M MOJEKYJspHBIC
MEXaHHU3MBI TOBPEXKIAIOIIETO JEHCTBHUS pa3NuYHbIX (PAKTOPOB HA CTPYKTYPY U (PYHKIUHUIO KIIETOK.

Il. CpaBHUTENbLHAZA (3BOMOLUMOHHAA) TMCTONormga —y4deHue o TkaHax — 10 u.

Tema1. [NoHATUE O TKAHAX MHOIOKNETOYHbIX OPraHN3MoB

Onpenenenne Tkanu. Kiaccupukanus TkaHei. [IpoucxokjaeHne TKaHEH B IBOJIOLUHU
MHOTOKJICTOYHBIX JKUBOTHBIX W Pa3BUTHEC TKAaHEH B TIPOIECCe WHAMNBUAYAIBHOTO pPa3BUTHS
opraHusma (OHTOTEHE3).

Tema2. SnutenuanbHble TKaHU
HOKpOBHHe SIIUTCIINU ITIO3BOHOYHBIX U 6GCH03BOHOHHBIX )KI/IBOTHLIX.OI[HI/I Q)YHKLII/II/I —

pa3HbIC peI_HeHI/ISI.KI/IH_Ie‘-IHBIC ANUTENUU. THIIBI MMUIIECBapCHUA B )KUBOTHOM MUPEC —
BHYTPUKIICTOUYHOC U ITOJIOCTHOC. Kto xak NepeBapuBacT MUYy, MO3anKa 3BOJIIOLIUH.

Tema3. MblleYHble TKaHU

THunb!l MBIIEYHBIX TKAHEW y TIO3BOHOYHBIX U OECIIO3BOHOUYHBIX )KMBOTHBIX (COMaTHUYECKHE
MIOTIEPEYHOII0NI0CAaThIE M KOChIE; CepJlieUHble MOoNepeuHonoiocarsle; raaakue). OcobeHHOCTH UX
KJIETOYHOTO M TKAHEBOI'O CTPOEHMSI B pa3HbIX TIpynmnax >XUBOTHbIX. CXOJACTBO U pa3iuyus;
MapajuIeInu3M U TUBEPreHIHUs.

Tema 4. TkaHu BHYTpeHHeN cpeabl. CoegmHuUTENbHAsa TKaHb

OnopHo-MexaHWYeCcKHe TKaHHU (COeIMHUTENIbHAsl TKaHb, XPsIll, KOCTHas TKaHb). CXeMbl
CTPOCHHUSI M DJEMEHTBHI DBOJIOIMH OIMOPHBIX TKaHEW y >KUBOTHHIX.KpOBb. DIIeMEHTHI KpOBHU
MO3BOHOYHBIX JKMBOTHBIX U 4ejoBeka. @OyHKUUM KpoBU. BocnameHue u HUMMYHHUTET.
Heo6xoauMocCTh 3aliThl BHYTPEHHEH Cpe/ibl OT BHEUIHUX areHTOB (AHTUIeHOB). TKaHU U KIIETKH,
MPUHUMAIOIINE yIacTUE B 3AIMUTHBIX PEAKIHIX OpraHu3Ma. IMMYyHUTET; MOHATHE 00 OCHOBHBIX
TUMAaX UMMyHHUTETa. PaKTOPBI, BIUAIONINE HA (YHKIMOHUPOBAHNE UMMYHHOMCHUCTEMBI: 3KOJIOT U4,
BUpYCHblE M MH(EKUNOHHbIE 3a00yieBaHus, ayTouMMyHHble 3a0oneBanus. CIINJ] — uyma XX
BEKa; CMEpTelbHAs OIMACHOCTh JTOW OOJIE3HW JJIS 4YelOoBeKa W TyTHu OOpbObI C  ee
pacnpoCTpaHEHUEM.



Temab. TkaHn HEPBHOM CUCTEMBI

3HayeHWE HEPBHOW CHCTEMBI KaK IIIaBHOW MHTETPUPYIONIEH CUCTEMBbI HAILIETO OpraHu3Ma.
OneMeHTbl HEPBHOM TKaHU: HEMPOHBI M TIHAIBHBIE KIETKU. YHHBEPCAIbHBIN XapakTep
PpabOTBIHEPBHBIX KIETOK BCEX OPraHU3MOB. MeXHEHpPOHHBIC B3aMMOICHCTBHS; CHHAICHI. [ nsa—
BaYKHBIN 2JIEMEHT HEPBHOM CHCTEMBI. Y4acTHe TJIUU B 00pa30BaHUU 000JI0YEK HEPBHBIX BOJIOKOH,
B OOMEHHBIX IIpOIleccax B HEPBHOM TKaHU U HETIOCPEACTBEHHON paboTe HEHPOHOB U CHHAIICOB.

Perenepamuss B HepBHOU cucteMe. CTBOJIOBBIE KJIETKM B HEPBHOM CHCTEME B3POCIBIX
KUBOTHBIX U Y€JIOBEKAa — MCTOYHUK OOHOBJICHUSI HEHPOHOB.

Il. Y4yebHo-uccnengoBaTenbckas AeAaTenbHOCTb — 2 Y.

V. 3akntoydeHue -1 v.

3HaveHune 3BOJTIOUMOHHOIO noaxoaarnpu HU3y4YeHUnm KIeTok W TKAHEN XMBOTHbIXU
yenoBeka .OO1mEOHOIOrMYECKUC 3aKOHOMEPHOCTH, OTKPBITBIE IPU HM3YYEHUU OCHOBHBIX
CTPYKTYp U TPOIIECCOB B KUBOH MPUPOJIE, — OCHOBA COBPEMEHHON MOJICKYJISIpPHOM Onoioruu u
MeaunuHbl. Hemarona u nusiBka, qpo3oduia u Kpbica, CTBOJIOBAsI KJIETKA U KyJIbTypa TKaHeH —
BCE 3TO MOJIENbHbIE OOBEKTHI AJI PELICHUS aKTyaJdbHBIX 33Ja4 COBPEMEHHOW OHOJOTHH U
MEIULUHBI.

III. VYYEBHO-TEMATUYECKHUHUILIAH

Ne Tema KomnnuecTtBo yacos O06pa3zoBaTenbHBII pe3ynbTaT
/1 Bcero | Teo- | Jlab. u
pust p.pad.
|
buosorust KjieTku: 21 15 6
1.1 | BeedeHue 8 buosioauro Knemku 1 1 3HaHWe  3a7a4  COBPEMEHHOM

OUTOJIOTMKM W OCHOBHOI'O 3aKOHa
CTPOCHUS KUBbIX OPTaHU3MOB.

1.2 | O6wud nmaH cmpoeHUsi KIemok | 4 2 2 YMenne xapakrepu3oBarh
XKUBbIX Op2aHU3MOo8 ¢ MIPOKaPUOTUYECKYIO U
HCIO0JIb30BAHNEM OYKapUOTUYECKYIO KIIETKU, TEOPUU
o0opynoBaHus nenrpa «Touka HIX TIPOHCX 0K ICHHSL.
pocTa».

1.3 | OcHO8HbIE KOMMIOHEHMbI U 3 1 2 XapaKkTepuCTHKa COBPEMEHHOM
opa2aHouOdbl KIlemok ¢ MOJIETH CTPOEHHSI KJIIETOUHON
HCII0JIb30BAaHHEM MEMOpaHBI, ITUTOCKENEeTa,
o0opynoBanus HeHtpa «Touka OpraHOM/IOB.
pocTa».

1.4 | AdepHniti annapam u 5 4 1 CtpoeHue 1 3HaYeHHE
pernpodyKyusi KIemox ¢ pa, AAPBIIIKA, XPOMOCOM;
HCIO0JIb30BAHNEM XapaKTECPUCTHUKA JKU3HECHHOTO
o0opynosanus neHTpa «Touka LUKIA KJIETKH.
pocTa».

1.5 4 4 Tuns! Bupycos. CoBpeMEeHHOE

Bupycsi kak HeKkrniemoyHast

COCTOSIHUE MTPOOIEMBI OOPHOBI C
gopma KU3HU

BUPYCHBIMU MH(EKIUAMHU.

1.6 | SnemeHmsbl namonoa2uu Knemku | 2 1 1 Peaknuu KJI€TOK Ha BO3AEHCTBUE
BpPEIHBIX (PAKTOPOB CPEJIBL.




1.7 | lNpoucxoxdeHue u 3805roUUS 2 2 Teopuu MPOUCX0XKICHUS

KITemox. 3YKapHUOTUYECKON U
MIPOKAPUOTUYECKOM KIETOK

1
CpaBHUTeIbHAS] THCTOJIOTHUS: 10 5

2.1 | BBeageHwne B rucTonoruio. 1 Onpenenenne Tkanu. Teopus
[MoHATME O TKaHAX «OBOJIOIMOHHON TUHAMUKU
MHOIOKNeTO4YHbIX OpraHnM3moBc TKaHEBBIX CHCTEM;
HCII0/Ib30BAHHEM KIaccu(UKAIMs TKaHEH.
o0opynoBanus ueHtpa «Touka
pocTay.

2.2 | OnuTenuanbHble TKaHu ¢ 2 1 1 XapakTepucThKa IMOKPOBHBIX
HCIOJIb30BAHUEM SIHUTEIUCB [TO3BOHOYHBIXH
obdopynoBanust nenrpa «Touxa 0CCII03BOHOYHBIX JKUBOTHBIX.
pocTtay.

2.3 | MbllWleYyHble TKaHu ¢ 2 1 1 THITBI MBITIIEYHBIX TKAHEMH,
HCI0JIb30BAHUEM 0COOEHHOCTH UX KJIETOYHOTO U
odopynoBanusi nenrpa «Touka TKaHEBOT'O CTPOEHUSA Y Pa3HbIX
pocTa». OpraHu3MOB.

2.4 | TkaHW BHYTPEHHEN cpeabl. 2 1 1 3HaHHEe CXeM CTPOCHHS U
CoeavHuTenbHbIE TKaHW ¢ 3JIEMEHTOB SBOJIIOLIUN
HCI0JIb30BAHUEM COCIIMHUTEIILHBIX TKAHEH y
obopynoBanus HeHTpa «Touka OpTaHH3MOB.
pocTay.

2.5 | TKaHW HEPBHOW CUCTEMBI ¢ 3 1 2 XapakTepucTuKa JJIEMECHTOB:
HCNOJIb30BAHNEM HEHUPOHBI W TJHAIBHBIC KIICTKH,
odopynoBanus uenTpa «Touka WX YHUBEpCAJIBHBIM  XapakTep
pocTta». paboThI.

Il | YueOHo-uccnenoBaTeancKkan 2 2 YMeTh MpeICTaBUTh U 3aIUTUTh
NeATeIbHOCTh MIPOEKTHYIO padoTy.

IV | Bakmiouenune 1 1 Peanuzariust 001eOMOIOrHIeCKuX
MPUHIIMIIOB M 3BOJIIOIIMOHHOTO
nmoaxoaa B HM3YUCHHU KIICTOK,
TKaHEH KUBBIX OPraHU3MOB.

HUTOIO: 34 21 13

1.Mcronp30Banne KUBBIX OpraHu3MoB B CCJIbCKOM XO3${I>'ICTBG, MCIHUIINHE, MI/IKp06I/IOJ'IOFI/II/I,

IIpumepHbIe TEMBbI 1151 POEKTHOM AeATEIbHOCTH:

OUOTEXHOJIOTHUH.

2. Benmkue MyX# HayKH.

3. 'eneTnyeckuii KOHCTPYKTOP

4. 3y4yeHue KJIETOK ¥ UX POJIM HHTMOUTOPOB Ha MPUMEPE PACTUTEIHHON KIIETKH.

5. Ilytu pacnpoctpaneHHs GaKkTepHalbHBIX MH(EKIUHN MyTH MpeloTBpaIleHus 3a001eBaHM.

6. l'mpynotepanws.




7. OcobeHHOCTH

OakTepuii, BUPYCOB.

8. Hcropus n3y4eHus BUPYCOB.

CTPOCHUAOAHOKIICTOYHBIX

9. Bupychl Bcerna He AarOT CITIOKOWHO JKHTh.

OpraHU3MOB,

pacTeHui,

KUBOTHBIX, TPHOOB,

10 . J)Ku3Hb U AeATeIbHOCThYUYEHBIX, (PaMUIHH KOTOPBIX BCTPETHIINUCH B yueOHOM Kypce«KieTku u

TKaHN»
V. Kaﬂeﬂnapﬂo - TEMAaTUIECCKOC NIJIAHUPOBAHUE
Cpo
KH
(ya JleMoHCcTpanus o XapakTepucTHKA
op Ma
eoH (HArJIAAHOCTD, P OCHOBHBIX BH/IOB
ast Tema ypoka 3aHA
wen TeXHHYeCKHe CPeicTBa st e TeJIbHOCTH
00y4eHust) o0y4aromuxcs
eqst
)
I . BuoJsiorusi KJeTKkn
(21 9)
MUKpOCKOIBL, TOTOBBIE OOBSICHATE  POIIb u
MHUKPOIpEnapaThl 3a71auu COBpPEMEHHOU
(9pUTPOLMTHI JATYIIKH), LUTOJIOTUH,  TIOJIOXKEHHUS
vamiku [lerpu, nunerku, KJIETOUHOH TEOPUH.

BBenenue B 01010ruo

CTaKaHYUKH C BOJIOH,

BcnomuHaOT yCcTpORCTBO

1. Jlexmus
xiretku(1 ) [IPEAMETHBIE U TIOKPOBHBIE MHKPOCKOIIA U METOIUKY
CTeKJIa, TUHIIETHI, MIPUTOTOBJICHUS
HOXXHUIIBI, BPEMEHHBIX
¢bwipTpoBanbHAA Oymara, MHUKPOIPENaparoB.
IpenapoBajbHbIC UTIIbI
19 OO0mmii nJaH cTpoeHust
' KJIETOK (4 4.)
Briaensior cyiiecTBeHHbIE
Tabmuis!, LOP, MpU3HAKU CTPOCHUS 1
2 [Ipoxapuotsl. LapcTBo My T THME BT ceMu T ————
OaxTepuu. COMILICKG Hap HPOKAPHOT.




[Ipa

KTHKYMC
HCIIO0
JIb30
BaH
MuKpOCKOTIIbI, YallKu uem
Hetpu, muneTkw, odop NzyuaroT ocoOeHHOCTH
Ocobennoctu CTaKaH4UKU C BOJOH, Yaos CTPOCHHUSA U IIPOLIECCOB
3 OakTepuanbHbIX KieToK[ 1P MpeIMETHBIE U TOKPOBHBIe | AHH 5 KU3HEACATEILHOCTH
" | Ne 1: Uzyuyenue CTEKJIa, TUHIICTHI, LIEHT pa MPOKAPUOTUYECKUX
MOJIOYHOKHUCITBIX OaKTepuid. | (GuiIbTpoBalibHasg Oymara, «To KIETOK Ha IIpUMEpe
paccon KBallleHHBIX YKa MOJIOYHOKHCJIIBIX 6aKTepHﬁ.
osomeit, «bupumox» pocr
a».
Oykapuotsl. Ocobennoctu | Tadmuiet, LHOP, Uzyuator  cTpoeHue
4. | KJIETOK pacTeHU, MYJIbTUME IUHHBIN cemHt KJIIETOK LAPCTB >KUBOU
XHUBOTHBIX, TPHOOB. KOMIUIEKC “Hap MIPUPOJIEBL.
IIpa
KTHKYM
¢
HCII0
JIB30
MUKpOCKOIIbI, YalllK1 BaH
[lerpu, mumetkwy, HeM Nzyuaror CTPOCHHE KIETOK
O6IIHiA TLTaH CTpoeHHs CTaKaH4YMKH C BOJIOM, 06op paCTeHI/II/I,6
KJTETOR JKHBHIX OPIaHH3MOE, MIPEIMETHBIE U TOKPOBHBIE y/I0B JKUBOTHBIX, TPHOOB.
5. | Mpaxtuueckan paGota cTeKIa, QUIbTpoBaIbHAS - Briaensior npu3Haku ux
Ne2Msyuene IETOK Oymara, mpenapoBabHbIe LeHT pa CTPOEHUS U
WTJIBL, JTUCThS aMapulInCca, «To KU3HEACSITETHLHOCTH.
Sykapyort. npenapar KJICTOK NCYCHU C
qKa PaBHUBAIOT KJIETKH.
AKCOJIOTIISA, KyJIBTypa pocT a».
JIpOACKEN
13 OcHOBHbBIE KOMIIOHEHTHI U

OpraHouAbI KJIeTOK (34)




IIpa

KTHKYM
c
HCIo
Tabnnua 1030 U3y4aroT cTpoeHue
«Ilnazmarudeckas P LIa3MaTHYCCKOM
CoBpeMeHHas MOJIENb memOpanay, LIOP o6o MeMOpaHsl, eé
CTPOCHHMS KIIETOYHOU MHUKPOCKOITBI, YAIIKK wal; MPOHHULIAEMOCTb.
MeMOpanbl. OyHKIMN [leTpu, numerkw, AHI BrISBASIOT B3aUMOCBSI3U
6 MeMOpaHBI. CTaKaH4MKH C BOJOM, a MEXIy CTPOCHHUEM
| IIpakTudeckas padboTa XJIOPHIOM HATPUS, wenT pa MeMOpaHBbI U ¢€
Ne3:M3yueHue m1asMomu3a U | mpegMeTHBIC H MOKPOBHBIE «To 4Ka (hyHKIIUSME Ha IpUMEpPE
JIETIa3MOJIN3a B TU1a3MOJIN3a U
CTeKIa, QUIbTpoBaIbHAS poct a».
PacTUTCIIbHBIX KJICTKaX. OyMara, HOXKHHUIIBI, ACIIasMOIn3a.
npenapoBabHbIC UTJIbI,
KOXKHIIA YEITyH JIyKa.
MybTUMETUHHBII IIpa
KOMITJIEKCTIPE3eHTAIIHS, KTUKYMC
nperapatsl «I TUKOTeH 1 HCIIO0
JKUP B KJIIETKaX IIEYECHU, Jb30 ['oToBAT MuKponpenapar
HEOKpAaIleHHBIH BaH YeIlryu KOXHIIBI JIyKa,
LuTomna3zma i OpraHOUABI. | MHUKpOIpenapaTr KoXXH neMm paccMaTpUBaIOT TOTOBBIE
7 ITpakTuueckas padora rOJIOBACTHKA, o6op npemapaTsl. HaGmronaror,
" | Ned:Hzyuenue crpoeHus «[1macTHHYATBIN KOMIUICKC |  y0B OIHMCHIBAIOT, CPABHUBAIOT
9YKapHOTHYECKOMN KITETKH. B HCPBHEIX KIICTKAX), aHM 51 kiaeTkn. Ha ocHoBe
MHKpodoTorpadun HEeHT CpaBHEHHMSI JIEJTAI0T
AYKapUOTHIECKUX BBIBOJIBL.
KJIETOK
pa «To
yKa
pocT ax».
Ha ocHoBe cTpoeHust
OpraHOUJIOB BBIACTISIOT
MuToXxoHapUH. Tabauia 1 anmInKaIms,
Tect | NpU3HAKU
Xnoporutactel. Pubocomsr. «buocunTe3 benkay, cxema
8 KOHT | IPOLECCOBOOMEHA
Tunsr oOMeHa BeIecTB B «DOTOCUHTE3Y,
N poJib | BEIECTB, IPEBPAIIECHHs
KIIETKE. «DHepreTHYecKuii OOMEH»
SHEPTuH, MUTAHUS,
JBIXaHUS KIIETOK.
SAnepHblil annapar u
1.4. | penpoayKIUA KJIETOK
9
BrisBisroT ocobeHHOCTH
Crpykrypa 1 pyHkumu sigpa. | Tabmuusl - ponuwy,
9 Jlekumsi | CTPOSHHS U 3HAYCHUS S/Ipa

XPpOMOCOMBEI.

MMpe3CcHTalu,

1 XPOMOCOM.




CoBpeMeHHOE TIPEICTaBICHIE

Tabmumipl, mpe3eHTanms,

XapakTepuzyroT
TeHEeTUYECKUNA MaTepual

10 | o cTpyKType reHa MyJIbTUMEIUHHBIN Jlexuus HNPOKApUOTHICCKHUX U
MIPOKAPUOTHU FYKAPHOT. KOMILIIEKC OYKapuOTHIECKHUX
OpraHU3MOB.
JKv3HEHHBIN UK KIICTOK. Tabmurel, Ipe3eHTaIs, .
NN OnuchIBaIOT KU3HEHHBIN
11 | Pemmmmkanus JJHK B MYJIbTUMETUHHBIN Jlex 1us
IIUKJT KJICTKH
JYKapUOTHYECKUXKIIETKAX. KOMILIEKC
IIpa
KTHKYMC
HCIIo
JIb30
BaH
neMm
PermuaThiii nyK 06op Brimensrot dhasber mportecca
2
eJIeHUS
MUKPOCKOII, MpEAMETHbIC | YAOB a
Murto3. Tunsl MuTo3a. KJIETOK Ha IIpuMepe
CTeKJa, NpenapoBaibHbie | AHU .
[IpakTidaeckas padora Muro3aB KineTkax KOpHen
12 UG, ckanblieny, | UEHT pa
No5:MwuTto3 B KIeTKax (uBTpoBATbHAs GyMara «To TyKa,
KOpellIKa JIyKa. P y > qKa OIIMCBhIBAIOT (ba?)I)I
KpacuTenb  alleTOKapMuH, pocT ay, | MHTO3, JICTIAIOT BBIBOJIBI.
CITUPTOBKHU
BIIAICBAIOT YMEHHEM
OBnazgeBaro eHue
apryMEHTHPOBATh CBOIO
CrapeHue KJIETOK U OP o . TOUKY 3pCHUAB
13 | txaneii. Teopis HOP, mynsrumenuiiabii | Jluc XOJ€IUCKYCCUH TIO
KOMIDIEKC KyCCHs YKIIEHHUIO T M
CTBOJIOBBIX KJIETOK. Y obeyxne If) podue
COBpPEMEHHOU OMOJIOTHUU U
MEIUIIMHBI.
15 Bupycsl kak HeKJIeTOUHasI
' (dopma xku3um (4 4)
Tabnmuma «CrtpoeHue
BHpYyCa TabavHOI
MO3AUKH BrigensTs cymniecTBeHHbIC
b
Crtpoenue BUPYyCOB. «AJeHOBHpYCY, «Bupyc MPU3HAKU CTPOCHUS
14 | PacmpoctpaHeHne BUPYCOB B | rpumnmay, Jlexnus| BHUPYCOB. OOBACHITH
npupoze. Bupycel u genosek | «baktepuodary, «Bupyc POJIb BUPYCOB B >KU3HU
MMMYHOAC(PUINTA YeNoBeKa.
YeJIOBEKa»
XpaHeHue u nepenaya UzyuaroT ocobeHHOCTH
15 reHeTH4ecKod nHpopmanuu | JluHaMU9ecKass MOJEb, T JKU3HEAESITEIbHOCTH
eKIIUs

BHUpycaMu. JKU3HEHHBIN
LUKIIBUPYCOB

nop

BHPYCOB, HX Pa3MHOKEHHE.




Jlex

[TpuBOANTH AOKA3ATEILCTBA
HEO0OXOUMOCTH MEP

Croco651 60pBOEI C Tabmuups, dororpadun ¢ IPOpUIAKTHKA

16 BUPYCHBIMHI HHGEKIIAAMH HOpaXXEHUSMHU 00BEKTOB nus, 3a60JIeBaHuiA,

BUPYCHBIMH HHCKLIAMU. TCCT | BBI3BIBAEMBIX BUPyCaMHU.
MynbsTuMenuitast

17 HocTtmwxeHnus: 1 mpoOIeMBbl HpE3CHTAIII, CXEMBI, ceMHu

BaKLMHALIIY. Hap
TaOIULIBI

16 DJIeMEeHTHI MATOJIOT UM

KJIETOK (2 1)

IIpa

KTUKYM

c

HCIIO

Jb30

BaH
PeaKuvHs[ KJIETOK Ha em AHanM3upyoT U OLICHUBAIOT
BO3ACHCTBHE BPEIHBIX oBop MOCeACTBYSA ACHCTBUS
(hakTOpOB Cpebl. aJIKOTOJI4,

18 IpaxTiyeckas pabota | [IOP, MynsTUMeMIAHbII Zﬁ? HUKOTHHA U HAPKOTHKOB Ha
Ne6:ITpornosupoBanvie KOMITJIEKC a OpraHU3M YelOoBeKa.
IIOCIICICTBAN neicTBuUs - Hcnone3yror 3HaHUs 11
BpEAHBIX (haKTOPOBCpPEABIHA pa «To BEJIEHUS 3J0pPOBOr0 00pasa
OpraHM3M 4YCJIOBCKA. — JKHU3HH.

poct
a».
Haxonsr B

19 Hay4HOIIOIYJISIPHOM
KreTounsle 1 MoseKysipHbIS JUTEPaTypeC HHOBPEKAAIOIMNC
MexaHu3MbIoBpexkaatoniero | @ororpadun, CnpaBoYHbIE | CEMU MCXaHH3SMBI KICTOK
JeUCTBUSL Ha OPraHu3M W3JaHus, CI0BapH, Hap OpraHu3Ma, OObACHATS
YeTOBEKA. POTIb BpeIHBIX (DAaKTOPOB U

UX MOCJIEACTBUN Ha KU3Hb
YeJI0BEeKa.
17 IIpoucxoxaenue u
IBOJIOIUA KJIETOK (2 1)
N3zydarot Teopun
MIPOUCXOXKIEHHUS KIIETOK
MyJIbTHMe AHiiHBIH OBnaneBaroT yMEHUEM

20 Tporexoscreriie 1 KOMIUIEKCIIPE3EHTALHS, Jlekuust | APTYMCHTHPOBATH CBOTO

9BOJIIOLUS KIETOKIIPOKAPHOT. 11OP TOUKY 3pEHHS 110 BOTPOCY

MMPOUCXOXKACHUS KIICTOK.




CpaBHHBAIOT TEOPUHU

ST p—— MynbTUMe IUITHBII Tect IPOUCXOXKICHUS KIICTOK.
21 P KOMILIEKCIIPE3ECHTALIHS, kout | APTYMCHTHDYIOT, IPHBOJST
SBOIIOLUS KIETOKIYKAPHOT. 11OP porTb CBOM JIOKA3aTeIbCTBA
Il . CpaBuuTesabHas
ructosiorusi (10 1)
21 BBenenue B rucTo/10rui0
Tl da)
3HAKOMSTCS C TEOpUEH
. 3BOJIFOIIMOHHOMN
TTousiTHe 0 TKaHIX HOP, mynpTUMeTMiTHEII JMHAMEKH TKAHEBBIX
22 | MHOTOKJIETOYHBIX KOMILJIEKCC pa3InYHbIMA Jlexuus CHCTeM, KIaccH(PULUPYIOT
OpraHu3MOB TUIMAaMHU TKAHEH. TKaHH OpraHu3Ma
YeJ0BeKa.
nuTeMaJIbHble TKAHU
2.2.
2w
ONOUTENUN — OrPaHUYHbIE Haror  oOmiyto
Tkaan. OOmIas XapaKTEePUCTUKY U
XapaKTepUCTHKA U M . 1 KITaCCH(pHKAINIO
TETAMETUHAs eKITH
23 | knaccudukanus. [TokpoBHbIe Y. s g I SIIUTETNAIbHBIM TKAHIM.
MpEe3eHTANUS, TAOIUIIBI s
SIUTETUH OECITO3BOHOYHBIX p 1, 1 Paccmarpusarot o
SKUBOTHBIX Ta0JIMIaM TTOKPOBHBIC
SIUTEIIHH.
[Ipa
KTHKYM
c
HCMO
Jb30
BaH
Kuieunsie snutenuu. e
- HeM N3yuaror Mukponpenapar
HCTBIC DITUTEITHH. o
C CIICSUCTBIC 5 e MI/IKpOCKOHH, TOTOBBIC 060[) SMUTEIUATILHOU TKAHHU,
eKpeIus —
betl . MUKpPOIIpEIIapaThl, Yaos OIMMCHIBAIOT
24 | yHUBEpCaJbHOE CBOMCTBO
Mukpodororpaduu, aHH 51 SIUTECIIUAIIBHBIC KJIETKU HA
KJIETOK
i HenT TOTOBBIX
IIpaktuueckas padora Ne7: craft b, TAGMHIEL.
pa «To MHKpOIIpenaparax.
OnurenuaabHble TKAHHU.
yKa
poct
a».
2.3. | Mbimeunbie TKaHu (2 )




Pazanuaror Ha Tabnuiax u

o5 Tunel MbIIeYHBIX TKaHeH y | Mukpodororpadum, ororpacusix
JKMBOTHBIX. TaOIULIBL, MOIEIIH. MBIIICYHBIC TKAHU, 0T
M XapaKTEPUCTHUKY.
IIpa
KTHKYMC
HCIIO0
JIB30
BaH
neMm
obop
yI10B
OC0o0CHHOCTH CTPOEHUS P —
MLIEYHEX TKaHel MHUKpPOCKOITBI, TOTOBEIE CpaBHUBAIOT
26 : .| Mmukpomnpenaparsi, UEHT Pa | kjeTKUpa3IMIHBIX BUIOB
[IpakTudeckas padbora Ne§: «To o
MHUKpoQoTOrpadpuH. MBILICYHON TKaHH.
Mpbl111€YHBIE TKaHU. yKa
POCT a».
TkaHu BHYTPEHHEH cpelbl
24.
OnopHO-MEXaHUYECKHE
TKaHU.
DBomouus OMOpHEIX TKameii | MHKPOCKOIIbI, TOTOBbIS
Y )KMBOTHBIX. MUKpOIpETIapaThl — XapakTepu3yIoT -
Pa3HOBUIHOCTU TKaHEMN b
N KJIIACCUPUIMPYIOT  TKaHU
27 [IpakTrueckas padora BHYTPCHHCH CPCIIbI, Ipa BHYTpEHHell  Cpejipl
Ne9U3yueHne TkaHeH MHKPOMOTOrpapuu KTUKYM '

Y ’ Y PaccmarpuBatot
BHYTPCHHEH CPE/BIC CIIHCKH CR{TOB, O0COOCHHOCTH MX CTPOCHUS
HCNOJIb30BaAaHUEM AONOJHUTCIbHAsA
o0opynoBaHMs LEHTpPa JmTeparypa
«Touka pocta».

ONEeKTpOHHBIE NzyuaroT THIIBI
NmmyHHTET. MHUKpodoTorpaduu, 1 ummyHuTeTa. llpuBomsar
. nc
28 | Tumbl IMMyHHTETA. CIIMCKU CAMTOB, vec JI0Ka3aTeIbCTBA j3(0)
ust
CIIMJ — auyma XX Beka. JOTIOTHUTEIIHHAS Y HEOOXOIMMOCTH
y
JIUTeparypa BaKIMHALIH.
2.5. | HepBHasi Tkanb (3 4)
PaznuuaroT Ha
Heitponnas teopus MHKpOQoTOrpaHsX
p copri. Tpesentamns , LIOP, KJIETKM HEPBHOM TKaHH,
29 | CtpoeHue HellpoHa. AKCOH U Jlexuus

JACHAPUTHI

MUKpodoTorpadum

M3Y4aloT CTPYKTYPY
HelpoHa Kak eJUHUILY
CTPOEHMSI HEPBHOU




TKaHH.

HepBHbIC KJICTKH

0€eCro3BOHOYHBIX.
BzaumoneiicTBue Mex Iy
N3zyyaror
HEPBHBIMU MHUKpPOCKOTIHL,
HEpPBHBICTKAHH,
knetkamulIpakTuaeckas MUKpOIpenaparbl, HaOOpbI
30 [MpakTukym BBIJICIISIOT UX
pabota Nel0: M3yuenwue 3JIEKTPOHHBIX
. . CYLIECTBEHHbIC
HEPBHOM TKaHH.C MHKpodoTorpaduit
MPU3HAKH.
HCII0/1b30BAHHEM
000py10BaHMS LIEHTPA
«Touxka pocra».
HelipocexpeTOpHbIE KIIETKH.
I'mus. HepBHas cucrema —
rjlaBHass UHTCTpUPYIOIas Pasnuuaror Ha Tadauax
CHCTEMa OpraHHu3Ma u dotorpadusx
JKUBOTHBIX U YCJIOBCKA. HEPBHBIE TKaHU, JAIOT
[paktuueckas padora Nell: UM
MukpockoIsl,
Wzyuenne 3meKTpOHHBIX 5 XapaKTepPUCTHUKY,
., . | MHKpoIpenapaTsl, HaOOpbI
31 | mukpodoTorpaduii HepBHOI PoTperiapatsl, p [TpakTukym CPABHMBAIOT.
TKaHW. ¢ HCMOJIb30BaHuem | JJTCKTPOHHBIX V CTaHABJIMBAIOT
000pyI0BaHUS LEHTPA MuKpodoTorpaduii B3aHMOCBSI3b X
«Touxka pocra». CTPOCHUA C
BBITOJTHSIEMBIMH
GyHKIMAMU.
1.
YyeOHOMCCIEA0BATEIbCKAS
JeATEeJIbHOCTD (2 4)
AHanu3upymoT U
P LOP, MmynbTUMEUITHBII OLICHUBAIOT
[ICHUEAKTYyalIbHBIX q
6e CHHCAKTya]l sana KoMIuIeKcCIICOK Kot b CMBICIIOBBIE
MOJIOTHH ¥ MEIULINHBI. oH (epe
32 A TeM P YCTaHOBKH IIO
3amura HIHA OTHOILEHHIO K CBOEMY
u BaTEICKUX
[IPOEKTOB cclleIoBaTesbe
pabot mpuiaraeTcs 3A0POBBIO U 30POBBIO
OKPY’KaIOIINX.
Bb11BUTaoT runoTessl 1
o . apryMEHTUPYIOT
[OP, mynsTUMEUITHBII Kown depe Pry by .
33 | 3amuTa IpOeKTOB. pe3ynbTaThl CBOEH
KOMILJIEKC HIHS .
MCCIIEIOBATEIHCKON
JIeSITeTbHOCTH.

IV. 3akarouenne (1 4)




IIpuBogsat

JIOKA3aTeILCTBA
HEO00XOIUMOCTH
3HaueHue SBONMIOLHMOHHOIO .
Ta6nuirer, K . | TIONMyYeHHbIX  3HAHUH
[OAX0/1a IPU U3YYECHHH N T JBIA
34 P vy LHOP,MynbTUME TUHAHBIN Py JUISL pelIeHus
KIETOK M TKaHEH KMBBIX CTOI
KOMILIEKC AKTyaTbHBIX 3a1a4
OpPTaHH3MOB. .
COBPEMEHHON  HayKH,

JUTS. BEJICHHS 3I0POBOTO
o0pasa XU3HU.

V.YYEBHO - METOJANYECKOE OBECIIEYEHHUE

PeKomeH,u,yemaﬂ nnTepartypa ana ysyntend n and yydyallnxca:

Anwsbepre b. u np. Monekynsipaast Ouosnorus kietku. M.: Mup. 1994.
Beenenue B monekynsapHyto Ouonoruto. M.: Mup, 1988.
I'pun H., Crayt V., Teiinop . buonorus. T. 1—3. M.: Mup, 1993.
e roB K. [IyremecTBue B Mup x«uBoit kiaetku. M.: Mup, 1987.
. 3aBap3uH A. A. CpaBuurenbHasi rucronorus. CII6.: W3n-Bo Cankt-
[TeTepOypr, yura, 2000.
6. Oo0mas ouonorus. / [Tox pen. A. O. PyBunckoro,M.: IIpocsemenue, 1999.
7. PonanXX-K. u ap. Atnac no 6uonoruu kinetku. M.: Mup, 1974.
8. O6yxoB I.K., Kupunenkosa B.H.Knetku u Tkanu: yaebnoe nocooue. — M.:

ok wNdE

Apoda,
2007
9. Kupunenkosa B.H., O6yxoB JI.K. Kierku u Tkanu. 10-11 K1.: mpakTHKyM. —
M.:
Hpoda, 2008

WHTepHeT-canTbl

http:// cellbio utmb.edu— caiim ynusepcumema FOma (CIIIA) no kremounoii buonocuu,
2UCMOTIO2UU, AHAMOMUY U PUUOT0UU
http://www.biology.com/campbell — caiim yue6nuxa no 6uonrocuu
http://www.uni-mainz.de/FB/Madizin/Anatomie/Workshop — caiim  ynusepcumema
Mauny (I'epmanus) no MUKPOCKONUYECKOU anamomuu, yumono2uu u
aucmonocuuhttp://www.nature.ru—catim MI'Y (Poccust) no eécem pazdenam 6uonocuu,
MeOuyuHwl U
opyeum naykam (cmamovu, peghepamvl, 0630psl)http://Www.isscp.rssi.nl— caiim Copocosckoco
0bpazosamenvHo20 JHcypHaa (6ce
cmamvu 8 c60000HOM docmyne)
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VI. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHHME KYPCA

Peanuzanus neneil, ABISAIOMUXCS TTIABHBIM YCIOBUEM () (HEeKTUBHOWYUEOHOM e TeNbHOCTH
o0yyaromuxcs, HeBO3MO)KHa 0€3 UCIOIb30BaHUS OCHOBHBIX 00pa30BaTEIbHBIX PECYPCOB:y4eOHO-
METOAMYECKUX MaTePHAJIOB, HATJISTHBIX IEMOHCTPAIIMOHHBIX TOCOOUHN M TaOJIHIL, SJIEKTPOHHBIX
yueOHukoB. [Ipu oTOope cpencTB 00ydeHus: COOIOICHBI CISIYIOIIUE YCIOBHS: YUuTeHa CrienupuKa
Kypca ¥ COOTBETCTBEHHO BKJIIOUEHBI JOCTH)KEHUS HOBEHIIMX MH(POPMALIMOHHBIX TEXHOJIOTUH
(MynbpTUMeEIMA, UHTEpAaKTUBHAS JOCKA, ayAUOBU3YyaJIbHbIE CPEJICTBA);

TexHuueckue cpencTBa 00ydeHus:

*  KOMIBIOTEp MYJIbTUMEIUNHBIN C TAKETOM IPUKJIIAIHBIX IPOrpaMM(TEKCTOBbIX,
TaOJMYHBIX, IpaUUEeCKUX U IPE3EHTAIIMOHHBIX ), C BO3MOXHOCTbBIO MOJAKIOYEHUS K
MHTEPHET: UMEET ay/IM0- U BUJIEO BXO/bI U BBIXO/Ibl U YHUBEPCAJIbHBIE IOPTHI, IPUBOAAMU
JUISL YTEHUS U 3alIMCH KOMIIAKT-AMCKOB: OCHAIIIEH aKyCTUYECKUMHU KOJIOHKAMHU.

*  Unrepaktusnas gocka «HITACID»

HHO®OPMALNMUOHHO - TEXHUYECKOE OBECIIEYEHUE

st IpakTUYEeCKUX U I€MOHCTPAMOHHBIX 3aHATHH :

ECBETOBBIE MUKPOCKOMBI(15 1IT. HA KaXKIyI0 MapTy);

WHA0Op 3JEKTPOHHO-MUKPOCKOMUYECKUX (QoTorpaduili U cXeM pa3HbIX THUIIOB KIETOK U
TKaHEH, NX KOMIIOHEHTOB

mrematnueckue CD-nucku;

EMHKPOIIPETiapaThl 0 OCHOBHBIM THUIIAM TKaHEH.
lNazera «buonorus» u cait 1ys yuutens «5 uay Ha ypok OHOJIOTHI
http://bio.1september.ru
MenuuuHCKas SHIUKIIONEans. AHATOMUYECKUI aTiiac http://med.claw.ru
OrnopHo-aBUTaTENIbHAS CUCTEMA YeTIOBEKa: 00pa30BaTeIbHbBINCANT
http://www.skeletos.zharko.ru
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Vil. TPEBOBAHUA K YPOBHIO IIOAI'OTOBKHN OBYYAIOIIIUXCH 1O
JAHHOMY 3JIEKTUBHOMY KYPCY

Yyalmeca OomKHbl 3HaTb:

EYCTPOICTBO CBETOBOIO U AJIEKTPOHHOT'O MUKPOCKOIIA;

EI10JIOKEHUSI KIIETOUHOM TeOpuu;

MOCOOEHHOCTH IPOKAPUOTUYECKON U DYKAPUOTUUYECKOM KIIETOK;

ECXO/JICTBO U Pa3IMYusl )KUBOTHOM U PACTUTEIHHOMN KJIETOK;

BOCHOBHBIE KOMIIOHEHTBI U OPTaHOUIBI KJIIETOK: MEMOpaHa M HaIMEMOPaHHBIN KOMILIEKC,
LUTOIJIa3Ma U OPTaHOUIbI, MUTOXOHAPUH U XJIOPOILJIACTHI, pPUOOCOMBIL;

EMOCHOBHBIE 3Tallbl CHHTE3a Oelika B 9yKapUOTHYECKOU KIIETKE — TPAHCKPHUIIIUS
(cunre3 u cozpeBanrie PHK) u tpancisanus (cunte3 6e1KOBOH Lenn);

BOCOOEHHOCTH SZICPHOTO armapaTa U penpoayKIuu KIETOK;

ECTPOEHUE BUPYCOB M HMX THUIIbI, )KU3HEHHBIM LIMKII BUPYCOB, COBPEMEHHOE COCTOSHUE
po0GsieMbl 00pbOBI ¢ BUPYCHBIMH UH(DEKIUIMU;

EpPEaKIUIO KJIETOK Ha BO3JIEHCTBUE BPEIHBIX (PaKTOPOB CPEIbL;

EOMpE/CiCHHe U KJIACCU(PUKAIMIO TKAHEHW, MPOUCXOXKICHUE TKAHEW B DBOJIOIUHI
MHOTOKJIETOYHBIX;

ECTPOEHUE OCHOBHBIX TUIIOB KJIETOK U TKaHE! MHOT'OKJIETOUHBIX KUBOTHBIX;

EMUMETh MPE/CTaBIEHUE O MOJIEKYIIPHO-OMOJOTHYECKUX OCHOBaX psla BaKHEHIIMX
MIPOLIECCOB B KJIETKAaX M TKaHSIX HaIIEero OpraHu3Ma.

Yuammecs 101KHbI yMETh:

mpaboTaTh CO CBETOBBIM MUKPOCKOIIOM U MHUKPOCKOIIUYECKUMH MpenapaTamu;

EYMETh «UMTaTh)» 3JIEKTPOHHO-MUKpOCKOMUYEeCcKkHe (oTorpapuu M CXembl KIETOK M ee
OpraHoOUJIOB;

EU3TOTOBJIATE MPOCTEUILINE MPEnapaThl JUIsl MUKPOCKOITMYECKOIO UCCIIEJOBAHMS,

EONPEENATh TUIl TKAHU 110 Ipernapary win ¢poTtorpaduu;

EIJUIIOCTPUPOBATH OTBET IPOCTENIINMU CXEMAMU U PUCYHKAaMU KJIETOYHBIX CTPYKTYD;

mpaboTaTh ¢ COBPEMEHHOI Onosiornyeckoil autepatypoi (kHuramu) u MIHTepHeToM;

ECOCTaBIIATh KpaTkue pedeparbl W JOKIAAbl 1O HHTEPECYIOUIMM TeMaM, YMETh
MIPEJICTaBIATh UX Ha IIKOJIbHBIX KOH(PEepeHIHIX;

EUCIIOJIb30BATh 3HAHUSO KJIETKE M TKAHAX Ul BEACHUS 300p068020 00paA3a JHCU3HU.



