HHOACHUTEJIbBHASA 3AIINCKA

[IpemiaraeMbiii Kypc OXBaThIBA€T OCHOBHBIE pa3fesibl OO0IIeil OHOJIOTUM, aHATOMHH,
THCTOJIOTHH W HAIpaBiieH Ha (JOPMUPOBAHHUE y YUALTUXCS €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUSI.
W3BectHO, 4TO B cooTBeTcTBUM ¢ onoOpenHoi IIpaBurensctBom Poccuiickoii ®enepanuu
Konnenuueit mMoaepHH3alMu POCCHICKOTO 0Opa3oBaHMs IPELyCMAaTPHBACTCS HpPEANpOoQUiIbHAas
MoAroToBKa oOydaromuxcs. llpeanaraemplii  IEKTHBHBIA Kypec CIIOCOOCTBYET IOATOTOBKE
yganmxcs K JanpHeumeMy BbiOopy npodwmis. Kypc Gasupyercs Ha 00s3aTENBHBIX Y4eOHBIX
IpeaMeTax, Ipexkae BCEro Ha aHaTOMUU JKMBBIX OPTraHU3MOB.

B nannom kypce paccmaTpuBaroTCsi OCHOBOIIOJIAraoIre TeMbl. be3 3Hanuit ocobeHHocren
CTPOCHHA U (1)yHKI_II/IOHI/IpOBaHI/I$I KJICTOK Pa3HbIX OpraHu3MoOB, 0€3 Y4ETKOr0 U SICHOI'O MOHUMAaHUS
O0COOCHHOCTEH CcTpoeHHsI W (DYHKIIMOHHPOBAHHS TKaHEH OpraHu3Ma HEBO3MOXKHO IOJIHOIICHHOE
IIOHUMAaHHUE€ HU OI[HOfl 13 OMOJIOTHYECKUX HayK. OCO6YIO Ba)XHOCTh JaHHBIC CBECACHUA UMCHOT JJIA
MOHUMaHUsT ocoOeHHOcTeH (YHKIIMOHUPOBAHUSI PACTUTENIBHOTO, >KUBOTHOIO OpPraHU3MOB,
0COOEHHOCTEHN (PYHKITMOHUPOBAHUS OPraHU3Ma Yel0BeKa, MPU U3YYEHHH OOMEHHBIX MPOIIECCOB B
KJIETKE U MHOToro Apyroro. OcoOy0 CIOXHOCTb JJIsl YYalUuXcs MpHU MOJArOTOBKE K aTTecTaluu
MIPEJICTABISIET CAMOCTOSITENIbHOE M3Yy4eHHME pa3HooOpa3us KIETOK PAa3IMYHBIX OPraHU3MOB. JTO
CBsA3aHO C TCM, YTO Ha H3YUYCHHEC TCEMbI «Kmetkay» OTBOAUTCA HCEAOCTATOYHOEC KOJIMYCCTBO
4acoB, a TKAHW PA3HBIX HAPCTB KUBOM IMPHUPOJIBI U3YHAOTCS B Pa3HbIE TOJbI U B Pa3HbIX Kypcax,
YTO 3aTPyIHSET BOCIHpHATHE OOuIell KapTHHBI Mupa. Bce 3TO NpPUBOAUT K MOBEPXHOCTHOMY
M3Y4YEHUI0O MHOTHX B@)KHBIX BOIPOCOB TOW YaCcTH Kypca OMOJOTHH, KOTOpas MOCBAIIEHA KIIETKE.
OJIEKTUBHBII KypcC «Kmetkn m TkaHm» HE TOIBKO pacmpda€T W CUCTEMATU3HUPYET 3HAHHA
YYaIuXxcsi, HO U pacCMaTpPUBAaET OCHOBHBIE OOIIEOMOJIOTHYECKHE TOHSATHS W 3aKOHOMEPHOCTH
Ha IpUMEpPE CTPOCHHUS U PA3BUTHS KIIETOK M TKaHEW pa3IMYHBIX OPraHU3MOB € MCIOJIb30BAHHEM
o0opynoBanus neHrpa «Touka pocray.

[Ipemyaraembrii Kypc npeaHa3zHayeH A1 00yJaronuxcsi 7-8 KiaccoB, paccuuTaH Ha 34 4. u
MMOCTPOEH Ha ocHOBaHUMU [IpuMepHOi TporpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHMs 10 OMOJIOTHH
u iporpammel J[.K. O6yxoBa u B.H. Kupunenkosa «KieTku u TKaHn».

Henb xypca: popMupoBaHue HAYYHOTO MUPOBO33PEHUS B U3YYEHUH OCHOBHBIX CTPYKTYP
U TIPOLIECCOB KUBOM MpUpojibl; GOPMUPOBAHUE COBPEMEHHBIX B3IJISI0B B M3YUEHUU CTPOCHUSA
KJIETOK M TKaHEW >KMBOTHBIX U YEJIOBEKa;

3agaum Kypca:

1. Pacumputh u yriiyOuTh 3HaHMS YYAIIUXCS O pa3HOOOpa3uu KIETOK, 0COOCHHOCTSIX
UX CTpOeHUs, GU3UOJIOTHUH.

2. I[aTL MNpeACTABJICHUEC O BBaHMOﬂeﬁCTBHH MCKAY KICTOYHBIMHU CTPYKTYypaMu U
OpraHu3allui TKaHCBOT'O YPOBH:I.

3. P ACKPBLITb CTPOCHUC OCHOBHBLIX THIIOB TKaHEH >KUBOTHBIX H IMPOUCXOKIACHUC
TKaHEH B 3BOJIIOIIMHM MHOT'OKJICTOYHBIX.

OcHoOBHas KOHLENIUSA Kypca 3aKIH04aeTCs B CICAYIOLIEM:

Komnnexcnviii nooxo0 npu usyyeHuu OJHCUBLIX OP2AHUIMOS HA PA3HBbIX YPOGHAX UX
opeanuzayuu (OT MOJIEKYJISPHO-KJIETOYHOIO J0 CHUCTeMHo-opraHHoro). Kypc packpbiBaer Bo-
IIPOCHI CTPOEHHUS KIIETOK, paccMaTpUBaeMble B Kypce 300JI0TMH, aHATOMUU M (U3UOJOTHU KH-
BOTHBIX M YEJIOBEKA, IOKA3bIBAET, YTO BCE TKAHM M OpraHbl KMUBOTHBIX IOCTPOCHBI HA €IMHOU
KJIETOYHOI OCHOBE, UMetolLlel o0mmue pyHaaMeHTalbHble IPU3HAKA U OCOOCHHOCTH.

CpasHumenvbHO-360110YUOHHAS HanpaeienHocmy Kypca. Ilpu paccMoTpeHMHM BOIIPOCOB
CTPOCHMS KIIETKH, TKAHEW M OPraHOB MHOTOKJIETOYHBIX >KMBOTHBIX OCHOBHOE BHHMMAaHUE YyJe-
nsercs GOpPMUPOBAHUIO Y YUAIIUXCS SBOIOIMOHHOTO MBIIIICHHS TIPH U3yYEHUH )KUBON TIPUPOIBI
BO BCEX €€ MPOSBIEHUAX. BaXHO MOKa3aTh, 4TO B IIPOLIECCE HBOJIIOLUU Y OPraHU3MOB Ha OCHOBE
€IMHBIX (YHJAaMEHTAJIbHBIX 3aKOHOB CTPOEHHUS M (YHKIIMOHHPOBAHUS KJIETOK CIOKWIHUCH pa3-
JIMYHBIE BapUaHTbl OPraHM3allMd TKAHEBBIX M OpPraHHBIX CUCTEM, YTO CXOAHBIE B
(GYHKIMOHATILHOM OTHOIIEHUH TKaHU Y (PMIIOTEHETHYECKH PA3IMYHBIX I'PYII KUBOTHBIX UMEIOT
CXOJHOE CTPOEHHUE.



Hcnonvsosanue camvix co8peMeHHbIX MONEKYIAPHO-OUONOULECKUX OAHHBIX O CMPOEHUU
U PYHKYUOHUPOBAHUU KIIEMOYHBIX U MKAHEBbIX CUCIEM HCUBOMHBIX. DTO TIOJ0KEHHE TI0IpazyMe-
BaeT XOpOIllee BJIAJCHNE YYCHUKaMH OCHOBaMH OOIIeH OMOJIOTUH, TCHETHKH, TEOPUU 3BOJIIOLIH H
1p. OMOJIOTHYECKUX HaYK.

Hcmopuxo-nampuomuueckuti akyenm npu uzydeHuu Kypca. Ilpu n3y4eHnn 3JeKTUBHOTO
Kypca TOMYEPKUBACTCS HE TOJIBKO WHTCPHAIMOHAIBHBIA XapakTep Hayku (OCOOCHHO Ha
COBPEMEHHOM JTare €¢ pPa3BUTHA), HO W MPONAraHIUPYIOTCS JOCTMDKCHHUS OTEYCCTBCHHBIX
VYEHBIX, MHOTHE W3 KOTOPHIX BHECIM WCKIIOUUTEIBHBIA BKIAJ B pPa3BUTHEC OWOJIOTUU W
OTCTaWBaJIM CBOW HWJACH B TPYAHBIH mepuoa oredectBeHHOW Owonormu B 30—50-¢ rr. XX B.
MHorure 13 HUX MOTUIATHIIMCH KU3HBIO 32 CBOU B3TJISIIBI.

OKonoauveckas HanpasieHHocmv Kypca. JTO TONOKEHUE (GopMupyer TBepaoe
yOeXKeHHE y yJalluXcs, YTO HeOJaronpusTHbIe (pakTophl (KaKk BHEIIHEH, TaK U BHYTPEHHEH MpH-
ponbl), BKJIIOYas BpPEIHbIE NPUBBIYKM (HAPKOTUKH, AJIKOrOJb, TabaK) CTpEcChl, HapyIIEHHbIN
MICUX0AMOIIMOHAIBHBIN (OH, CEPbE3HO CKAa3bIBAIOTCS HA COCTOSIHUM OpraHU3Ma, 3aTparuBas caMble
IIIyOWHHBIE MOJICKYJIIPHO-T€HETUYECKHE OCHOBBI I€ATEILHOCTH KJIETOK, U 4TO € MOJOOHOro poja
HapyIHIEHUSIMH OOPOTHCS UpE3BbIUANHO TPYIAHO U MOPOH HEBO3MOXKHO.

Teopemuueckue (nexyuu) u npaxmudeckue 3aHAmus. ITa 4aCTb Kypca IMPEANoJiaraer
IIMPOKOE HKCIOJIb30BaHUE WJUTIOCTPATUBHOTO Marepuana (CXembl, 3JIeKTPOHHbIE (oTorpadun)
HEMOCPECTBEHHO Ha 3aHATUAX (0OCOOCHHO MPH M3YUYEHUU CTPYKTYpPHI KIETKH), a TAKXKE M3yueHHUe
MUKpPOCKOTIMUECKUX TpenapaTtoB TKaHell u opraHoB (B pazaenax «Tkanm», «Opranel»). B xone
W3y4YEHUs] MCIOJIB3YIOTCS TOTOBBIE MHUKPONIpPENApaThl KIETOK, TKAaHEW. OPraHoB; CaWThl IIO
ouosIoTun KJIC€TKHU, aHAaTOMHH U (1)I/ISI/IOJ'IOFI/II/I, HMCIOIIUECIA B HACTOALICC BPEMA B I/IHTepHeTe
(mepeyeHb OCHOBHBIX OTKPBITHIX CAlTOB IO pa3jiesiaM Kypca MpHIaraeTcs).

Me:knpeaMeTHbIe CBS3U
Xumus. CTpoCHHE BEIIECTBA. YTIIEBO/IbI, )KUPHI, OCIIKH, HYKIIEHHOBBIC KHCIIOTHI.
Qusuka. CBONCTBA )XUAKOCTEN, TEIIOBBIC SBJICHUS. 3aKOHBI TEPMOAUHAMHUKH.

®opmbl 00yUeHHS, IPOBEPKA U OLIEHKA KA4eCTBA 3HAHUI
Texkymue 3HaHUS TPOBEPSIOTCS C TOMOIIBIO TECTOB IMOCIE KaXJOro paszjiena Kypca u
TPaJAULIMOHHBIX OMPOCOB B TEUCHUE U3YUCHHUSI TEMBI.

OCHOBHOI aKIIEHT NMPH W3YYCHHH BOIPOCOB Kypca HAIpaBJICH HAa aKTUBHYI paboTy
YYEHHKOB B (OpME IHCKYCCHU, CEMHUHapa, MPOSKTHOW ESITeIbHOCTH, AUANOTA yuumenb —
YueHUK, aKTUBHOTO OOCYKJIeHHs MaTepuaiia B GopMe yueHuk (i) — yueHuk(u), yueHuK — yuumerb.

[Ipu u3ydeHnn OTAEIBHBIX TEM YUYalIHecs COCTaBISAIOT 0000UIatoIIe CXeMbl, TaOIHIIbI,
KJacTepbl. ITOrom BeINOIHEHUS J1a00paTOPHBIX PabOT ABIIAIOTCS OTUETHI C BBIBOJIAMU U
pucynkamu. I'Torom u3ydeHusi Kypca — BBIIIOJIHEHHE BBIIIOJHEHHE 00y4JaroMMUCs yaeOHO-
HCCIIEIOBATENIbCKOTO MTPOEKTA.

YuuteiBas pa3Butue WHGOPMAIMOHHBIX TEXHOJOTMHM JNaHHBIA Kypc JOMOJHSETCS
MYJIbTUMEIUHHBIMU HIUTIOCTPALUSIMUA U HEKOTOPBIMH CIIPABOYHBIMU MaTepuajgaMH MO OCHOBHBIM
pazzenaM. DTO MO3BOJSET PACHIMPUTh HATJSAHOCTH (MMOMHMO PAa3AaTOYHOTO MaTepuania) MpH
W3Y4YE€HUU CTPOCHUS KIETOK, TKaHEH U OPraHOB >KUBOTHBIX.

Cpoxk peanusauuu nporpammsl - 1 rox (34 4. B roa, 1 yac B Hexl.)

B kauecTBe OCHOBHOTO 00pa30BaTeILHOI0 Pe3yJbTAaTa BhICTyMAET CHOPMHUPOBAHHAS
crcTeMa 0a30BBIX IIEHHOCTEMH:

*KU3Hb, 3I0POBBE, YEIIOBEK, 3HAHUE, TPYH, TEPIICHHE, YCIIEX

*yMeHHEe ONeprupOBaTh 3HAHUSAMHU B 00JIACTH LIUTOJIOTUU M TUCTOJIOTUU

*IMOIMOHAIBHOE OTHOIIIEHUE K ABOJIIOLIUU KUBOU MIPUPOJIBI, KaK K 3HAYUMOMY COOBITHIO
B MUPE OPraHU4eCKOU MIPUPOJIBI.



COIAEPKAHUE YYEBHOI'O MATEPUAJIA

Paboyas mporpamma 3JI€KTUBHOTO Kypca 110 OMOJIOTHH JUTs 7- 8 KJIaCCOB COCTaBJIeHA
COTJIACHO COBPEMEHHBIM TPeOOBaHUSAM B 00J1aCTH OMOIOTHYECKOTO 00pa30BaHUs, a UIMEHHO:
COOTBETCTBUE 00pa30BaTEIBHBIM CTAHIAPTAM, TPEEMCTBEHHOCTh 00YUCHUSI, IIPUOPUTET
pasBuBaroniel GyHKIUU COJAEP)KaHMs Kypca ¢ HCHOJb30BaHMeM 000py10BaHMS LIEHTPa
«Touka pocray.

Y4eOHbIi MaTepuan CTPyKTYpUPOBaH COTJIACHO JIOTUKE PAa3BUBAOLIETO OOYUCHHUS.

|. Buonorusa knetku - 21 y.

Tema 1. BBeageHue B 6MONOruio KrneTku

3amaun coBpeMeHHOW nurosnoruu. Kiierounass Teopus — OCHOBHOW 3aKOH CTPOCHUS
JKUBBIX OPraHU3MOB. 3aciiyra OTE€YECTBEHHBIX OMOJIOTOB B 3alIUTE OCHOBHBIX MOJOXKECHHUH KIle-
TOYHOM TEOPUHU.

Tema 2. O6WwuN NNaH CTPOEHUA KNEeTOK XUBbIX OPraHM3mMoB

[IpoxapuoTs! 1 3ykapuoTsl. CXOACTBO M pa3nuuusd. KMBOTHAs M pacTUTENIbHAS KIIETKA.
OykapuoTudeckas KiieTka. Teopuu nponcxXoKIeHUs SyKapUOTHYECKOU KIIETKH.

Tema 3. OCHOBHbIE KOMMNOHEHTbI U opraHounabl KNeTokK

Mem6paHa n HagMeMbpaHHbIN KOMMNIEKC

CoBpeMeHHasi MOJIelb CTPOEHHUS KIETOYHOW MEMOpaHbl. YHUBEPCAIBHBIA XapaKTep
ctpoennsi MmemoOpanbl. CoctaB ¥ GyHKIMH MeMOpaHbl. HagmMeMOpaHHBIM KOMIUIEKC (KJIETOYHBIC
CTEHKH MIPOKApPHOT, PACTUTENBHBIX KIETOK U TpHOOB, TIUKOKAIMKC >KHUBOTHBIX KJIETOK), €ro
COCTaB U 3HaYEHHE B KU3HU KJIETOK M OpraHu3Ma.

LinTonnasma n opraHongpbl

[{uToCKeNCT KIETOK, €r0 KOMIIOHEHTHI M (PYHKIIMU B Pa3HbIX THUIAaX KJIETOK. MeMOpaHHbIe
OpraHouibl KJIETKH (3HJO0MIa3MaTudeckasl ceTh, anmapar [ oybmku, 1u3ocoMbl). X cTpoeHune u
(YHKIUM B KIIETKAX.

MwuToXxoHOpUKM 1 XnoponnacTbl

Tunsl oOMena BemiecTB B KieTKe. McTouHuku sHepruu B KieTke. ['ctcporpodsl u
aBTOTpOoQbl. OCHOBHBIE 3aKOHBI OMOPHEPreTHKH B KIETKaX. 3adeM HY)KHAa DHEpPrus KIETKe.
MuToXoHApUsT — DdHEpreTHYeckas CTaHIMS KIETKU. TUMbl MUTOXOHAPUH M HMX CTPOCHHE.
CoBpemennas cxema cunte3a AT®. XmoporiacTsel 1 POTOCHHTES.

Pu6ocombl. CuHTE3 Bernka

Tunel u crpykrypa pubocom mpo- u 3ykapuoT. OCHOBHBIE 3Talbl CHHTE3a OenKa B
9YKapUOTHYECKON KieTKe; TpaHcKpumius (cuHte3 u co3peBanue PHK) u Tpancmsuus (cunres
0enmKOBOM 1enM). DJIEMEHTbl MOJEKYISIPHO-OMOMOTHYECKHMX MEXaHU3MOB PEryNAlUd STOTO
mpotiiecca.

Tema 4. ApepHbli annapaTt u penpoayKUmns KNeTok )

Anpo aykapmoTnyeckomn KNneTkn n Hykneona, npokapunoT

Crpoenne u 3HaueHue sjapa. [loHsTne o XpomatuHe (3y- M TeTCPOXPOMATHH).
[IpencraBnenus o6 ymakoBke reHernyeckoro matepuana (JJHK) y mpo- u sykapuot. Ctpykrypa
XpOMOCOM. SIIpBIIIKO, €ro cTpoeHue U (yHKUMU.JKU3HEHHBIM IMKI KIeTKH. Penpoaykuus
(pa3mHokeHHe) KkieTok. [ToHsATHEe 0 KU3HEHHOM IMKIIE KIETOK, ero nepuoasl. Perumkanus JJHK
— Ba@)XHEWINMI 3Tanm XM3HM KiIeToK. MexanusMm u npouecc pernukanuu JIHK. Mwutos, ero
OMoJIOTHYECKOE 3HAYeHHE, OCHOBHBIE (ha3bl, peryisauus. PasHOBUIHOCTM MHTO3a B KIETKax
pa3HbIX opranu3MoB. Jlenenue u quddepeHnnpoBKa KJIETOK, HX COOTHOIIEHHS.

CranmoHapHele W KamMOuanbHble (pacTylue) KIeTo4YHble cuctembl. lloHsaTHE O
CMBOI0BbIX KIemKax, UX 3Ha4YeHHe B QYHKIIMOHUPOBAHUH OpraHu3Ma. Teopusi cmeonosuix Kiemox
— TPOPBIB B COBPEMEHHOM OMOJIOrMM M MeIulHe. Pak — HEKOHTpOIMpyeMoe JIeleHUe KIETOK.
[IpoGnema crapeHus KJIETOK U TKaHEH.



Tema 5. Bupychbl Kak HekrneToyHas hopmMma XusHu

Crpoenue BUpycoB U ux Tunbl. JKu3HeHHbI MK BUpycoB (Ha npumMepe Bupyca CIIM/{a
wm renatuta). CoBpeMEHHOE COCTOSIHHE MpoOJIeMbl OOpbOBI C BHUPYCHBIMH HH(EKIHSIMHU.
Bakuunanus: ToCTHXEHUS U TPOOIEMBI.

Tema 6. SnemMeHTbl NaTONOrMn KNEeTKn

Peakuust kieTok Ha BO3AEHCTBUE BpEHBIX (AKTOPOB Cpenibl (AJIKOTO0Jb, HAPKOTHKH,
KypEeHHE, TOKCHYHBIE BEIECTBA, TSKEIbIE METalbl U T. 1.). KieTouHble M MOJNEKYIsIpHbIE
MEXaHU3MbI TOBPEXKAAIOIIETO IEHCTBHS pa3IMUHbIX (PAKTOPOB HA CTPYKTYPY U (PYHKIIMIO KIETOK.

Il. CpaBHUTENbHAA (3BOMOLMOHHAA) TMCTONOMMA — yyeHue o TkaHax - 10 v.

Tema 1. NoHATME 0 TKAHAX MHOTMOKITETOYHbIX OpraHn3moB

Ompenenenue Tkanu. Knaccudukamms Tranen. IIpoumcxoskneHune TKaHEH B HBOJIIOIUHU
MHOTOKJIETOYHBIX KMBOTHBIX U Pa3BUTHE TKAHEW B MPOLIECCE WHAUBUIAYATBHOTO PAa3BUTHS Opra-
HU3Ma (OHTOTEHE3).

Tema 2. SnutenuanbHble TKaHu

HOKpOBHBIe SIIUTENUN MTO3BOHOYHBIX U OECIIO3BOHOYHBIX )KI/IBOTHI)IX.O}IHI/I (1)YHKI_II/II/I —
Ppa3HbBIC PCIICHUA. Kumeunrie osnurenun. THITB MUIOCBapCHUsd B JXHUBOTHOM MHPEC —
BHYTPUKIICTOYHOC U IMOJIOCTHOC. Kto xax NepeBapruBacT MUY, MO3anKa 3BOJIFOIINH.

Tema 3. MblLeyHble TKaHu

Tunel MBIMIEYHBIX TKAHEH Yy TI03BOHOYHBIX W OCCIIO3BOHOYHBIX  JKMBOTHBIX
(comaTuyeckue MOMEePEeYHOIoIocaTble M KOChIE; CepAeYHbIe IONEePEYHOI0NI0CaThIe; TIJIaJKHe).
Oco0eHHOCTH UX KJIETOYHOTO U TKAHEBOTO CTPOEHUS B Pa3HBIX IPYIIax >KUBOTHBIX. CXOACTBO U
pa3nuyus; NapajuieTu3M U JUBEPreHIus.

Tema 4. TkaHun BHyTpeHHen cpeapbl. CoeanHuTenbHasa TKaHb

OnopHo-MexaHWYeCKHe TKaHU (COCTUHHTENbHAS TKaHb, XPSII, KOCTHAs TKaHb). CXeMbl
CTPOCHHUSI W DIJIEMEHTHI ABOJIIOIMH OTNOPHBIX TKaHEH y XUBOTHBIX. KpoBb. DJeMEHTHI KpPOBH
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. DyHkumum KpoBu. BocnaneHne W HMMYyHUTET.
Heo0xoamMoCTh 3aMThl BHYTPEHHEH Cpellbl OT BHEIIHUX areHTOB (aHTHIeHOB). TKaHU U KJICTKH,
MPUHUMAIOIINE YYaCTHE B 3aIIUTHBIX PEaKIUAX OpraHu3Ma. IMMyHHUTET; MOHSATHE 00 OCHOBHBIX
THNaX UMMyHHUTeTa. DakTophl, BIMAONIMEC HAa (DYHKIMOHUPOBAHHME HMMMYHHOW CHCTEMBbI:
9KOJIOTHUS, BUPYCHBIE M HMH(MEKIIMOHHBIC 3a00JIeBaHus, ayTOUMMyHHbIe 3a0osieBanus. CIINI —
gyma XX BeKa; CMepTelbHass OMAacHOCTh ATOW OOJIE3HW IJIA YeJOBEKa M IyTH OOpbOBI C ee
pacrpocTpaHECHUEM.

Tema 5. TKaHU HEPBHOW CUCTEMDI

3HaueHue HepBHOﬁ CHCTEMEI KaK TIaBHOHU HHTerHpYIOHleﬁ CHUCTCMbI HAILICTO OpraHu3Ma.
DneMeHTbl HEpBHOUM TKaHU: HEHPOHBI U TIMANbHBbIE KJIETKH. YHUBEPCAJIbHBIN XapakTep padoThI
HCPBHBIX KJIICTOK BCCX OPIraHU3MOB. Me)KHeﬁpOHHLIe BSaI/IMO,Z[efICTBH}I; cuHancel. l'mus —
BaKHBIN DJIEMEHT HepBHOﬁ CHCTEMBI. YYacTHe I'IUU B O6paSOBaHI/II/I 000J10ueK HCPBHBIX BOJIOKOH,
B OOMEHHBIX mponeccax B HepBHOﬁ TKaHUu U HeHOCpeHCTBeHHOﬁ pa60Te HeﬁpOHOB 1 CUHAIICOB.

PereHepauI/m B HepBHOﬁ cucteme. CTBOJIOBEIE KIETKU B HepBHOﬁ CUCTCMC B3pPOCIJIbIX
’KMBOTHBIX U YEJIOBEKA — UCTOYHUK OOHOBIIEHUS HeﬁpOHOB.

1. YuebHo-uccnegoBaTenbckaa AeaTenbHOCTb - 2 Y.

V. 3aknio4veHuve -1 y.

3Ha4yeHune OBOJIIOLLMOHHOIO noaxoaa npu N3y4yeHmn KreTok u TKaQHEeWN XNBOTHbIX U
yenoseka .O0me0noIoTHYECKIC 3aKOHOMEPHOCTH, OTKPBITHIE IPU U3yYEHUH OCHOBHBIX
CTPYKTYp U MPOIIECCOB B KHUBOU MPHUPOJIE, — OCHOBA COBPEMEHHOI MOJIEKYJISIPHOI OMOJIOTUN U
MeauIuHbl. Hemarona u musiBka, qpo3o¢uia u Kpbica, CTBOJIOBAs KIETKA U KyJIbTypa TKaHeH —



BCE 3TO MO/ICbHbBIE OOBEKTHI ISl PEIICHUS aKTyaIbHBIX 33]1a4 COBPEMEHHOM OMOJIOTHUHU U

MEIUIIHHEIL.
I1l. YYEBHO-TEMATHYECKHWH IVIAH

Ne Tema KonnuectBo yacoB | OOpa3oBaTeNbHBIN pe3yabTaT
/11 Bce- | Teo- | JIab.

rO pus H TIp.

paod.
I
BuoJsiorus kierku: 21 15 6

1.1 | BeedeHue 8 buonoauro 1 1 3HaHMe 33/1a4 COBPEMEHHOM

Knemku IIUTOJIOTHY ¥ OCHOBHOTO 3aKOHA
CTPOCHUS JKUBBIX OPraHU3MOB.

1.2 | Obwud nnaH cmpoeHusi 4 2 2 YMeHue XxapakTepu3oBaTh
KJ1emoK >Kuebix opeaHU3Mos8 ¢ IPOKAPUOTHUICCKYIO U
HCNOJIb30BAHUEM IYKapHOTHYECKYIO KIIETKH,
odopynoBanus nentpa «Touka TEOPUH UX TIPOUCXOKICHHS.
pocTay.

1.3 | OcHo8HbIE KOMIMOHEHMbI U 3 1 2 XapakTeprucTuKa COBPEMEHHON
opaaHouOb/ KI1emokK ¢ MOJECIN CTPOCHUA KJIETOYHOH
HCNOJIb30BAaHHEM MeMOpaHBbI, TUTOCKENeTa,
odopynoBanus nenTpa «Touka OPraHOMIOB.
pocTay.

1.4 | A0epHbIti annapam u 5 4 1 CrpoeHHe 1 3HAYCHHE SIpa,
penpooyKyuUs KIiemox ¢ SPBIIIKA, XPOMOCOM;
HCTOJIb30BAHHEM XapaKTePUCTHKA KUZHEHHOTO
o0opynoBanus neHrpa «Touka LIMKJIA KJIETKH.
pocTay.

1.5 Bupychi kak HeknemouHas 4 4 Tunel BupycoB. CoBpeMEeHHOE
cbopma KusHU COCTOSTHUE TIPOOJIEMBI OOPHOBI €

BUPYCHBIMH HHQEKITUSIMH.

1.6 | SnemeHmbl namosnoauu 2 1 1 Peaknun xieTok Ha

Kriemku BO3/ICHICTBUE BPEITHBIX
(haKkTOpOB CpeIbI.

1.7 | MpoucxoxdeHue u agonouusi | 2 2 Teopun npoucxoxaeHUs

KI1emox. 9YKapHOTUYECKOH U
POKAPHOTHYECKON KIIETOK

I
CpaBHUTe/IbLHAS TUCTOJIOTHS: 10 5 5

2.1 | BeegeHue B rMCTOSOMMI0. 1 1 Omnpenenenue Tkanu. Teopus
[MoHATne o TKaHsax «OBOJIIOLIMOHHON TUHAMUKHU
MHOrOK/eTOYHbIX OpraHM3MoBe TKAHEBBIX CHCTEMY;
HCIO0JIb30BAHNEM KJIacCU(UKAIUS TKAaHEH.
odopynoBanus nenrpa «Touka
pocTtay.

2.2 | OnutenunanbHble TKaHu ¢ 2 1 1 XapakTeprucTuKa MOKPOBHBIX
HCI0JIb30BAHNEM AMUTENUEB MO3BOHOYHBIX U
odopynoBanus uenrpa «Touka 0€CI03BOHOYHBIX )KHBOTHBIX.
pocTtay.

2.3 | MbllWweyYHble TKaHu ¢ 2 1 1 TuMbl MBITIIEYHBIX TKAHEH,
HCIOJIb30BAHUEM 0COOEHHOCTH MX KJIETOYHOTO U
odopynoBanus uentpa «Touka TKaHEBOTO CTPOEHUS Y Pa3HBIX
pocTtay. OpPraHU3MOB.

2.4 | TkaHU BHYTpeHHeun cpeapbl. 2 1 1 3HaHHE CXeM CTPOCHUS U




COG,D,I/IHI/ITeJ'IbeIe TKaHU ¢
UCNOJIb30BAHUEM
odopynoBanus nenrpa «Touka
pocTay.

3JIEMEHTOB 3BOJIIOLUU
COCMHUTENbHBIX TKAHEH Y
OpraHU3MOB.

2.5 | TKaHN HEpPBHOW CUCTEMBI ¢ 3 1 2 XapakTepucTuKa JIEMEHTOB:
HCII0JIb30BAHMEM HEWPOHBI U TJIMATIbHBIE KICTKH,
o0opynoBanus nentpa «Touka UX YHUBEPCAJIBHBIN XapaKTep
pocTay. paboTHI.

111 | YueOHO-HCc/Ien0BaTEIbLCKASA 2 2 YMeTh NpesicTaBUuTh U
AeATEIbHOCTH 3alUTUTh IPOEKTHYIO padoTy.

1V | 3akiaouenune 1 1 Peamuszanus

00111e010IOTrMUECKUX

IIPUHIIMIIOB ¥ 3BOJIIOLMOHHOTO

M0/IX0J1a B U3yYEHHUH KIIETOK,

TKaHEH KUBBIX OPraHU3MOB.
UTOroO: 34 21 13

IIpuMepHBIe TEMBI 1JISl MPOEKTHOM AeATEJIbHOCTH:

1.Mcrionmp30BaHNe KUBBIX OpraHmu3MoB B CEJIbLCKOM XOSﬂfICTBe, MCIOUIIUHE,

MUKpPOOHOJIOTHH, OMOTEXHOJIOTHH.

2. Bennkue myxu Hayku.

3. 'eHeTHYECKUI KOHCTPYKTOP

4. V3y4yeHue KIeTOK ¥ UX POJIM HHIMOUTOPOB HA MIPUMEPE PACTUTEIBHOMN KIETKHU.

5. [lytu pacnpocTpaneHus: 6akTepuanbHbIX HH(PEKIMA U MyTH MPEI0TBPAILCHUS

3a00J1€BaHUI.

6. 'upynorepanusi.

7. OcobeHHOCTH CTPOCHHUA OJHOKIICTOYHBIX OPIraHU3MOB, paCTeHHﬁ, KHNBOTHBIX, FpI/I6OB,

OakTepuil, BUPYCOB.

8. UcTtopus uzydeHus: BUPYCOB.

9. Bupychl Bcerja He JarOT CIIOKOHHO KUTh.

10 . JKuznp n ACATCIIbHOCTD YYCHBIX, (1)aMI/IJ'II/II/I KOTOPLIX BCTPCTHIINCH B y‘Ie6HOM Kypce

«Knetxu u TkaHN»




V. Ka.ﬂeﬂnapﬂo - TeMaTH4YeCKoe IIVIAHUPOBaHUEe

Cpo
KM
(y4 JdemMoHcTpanus dopMma 3aHs XapakrepucTuka
eOH (HArIAAHOCTD, TUA OCHOBHBIX BH/I0B
Tema ypoka
asi TeXHUYeCcKHe CpeacTBa NeATeJIbHOCTH
He/l 00yueHust) o0yuaroumuxcst
eqst
)
I. buosorus
KJIETKH
(21 )
MUuKpOCKOMBI, TOTOBBIE OOBACHATH POJIb U
Beenenne B MUKpPOTIPENapaThl 3aJ1a9K COBPEMEHHOM
Guonoruto (SPUTPOLIUTHI JIATYIIIKH), [UTOJIOTHH, TTOJIOKEHHSI
KeTky (1 1) varmky [leTpu, MUneTKy, KJIETOYHON TEOPHUH.
1 CTaKaHYMKH C BOJOM, Jlexums Bcnomunaror
MpeAMETHBIC U YCTPOMCTBO MUKPOCKOTIA
MIOKPOBHBIE CTEKIIA, U METOJUKY
MUHLETHI, HOXKHULBI, MIPUTOTOBJICHUS
dbunsTpoBasIbHAS Oymara, BPEMEHHBIX
IpenapoBAIbHbBIE UTJIbI MUKpOIIPENnapaToB.
19 OO0mwmii nuian
CTPOCHUA
KJIETOK (4 4.)
[IpokapuoTsl. Ta6muuer, I{OP, Brigensaior
apcTBO MYJIbTUMEIUNHBIN CYILIECTBEHHBIE
2. galgepnn. KgMnneKc cemutap HpI/IS}II-II:KI/I CTPOCHHUS U
KU3ZHEEATEIbHOCTU
MIPOKApHOT.
[IpakTukym ¢
Ocobennoctu MuUKpOCKOTIBI, YAITKA HCIO0JIb30BAN N3yuarotr ocobeHHOCTH
OaKTepuaIbHBIX Iletpwu, nUneTKy, uem oGopynop | CTPOSHHS U POLECCOB
3. | xierok ITP Ne 1: CTaKaHYUKH C BOJIOM, AHH 51 HeHTPa JKU3HEJCITCILHOCTH
HSy‘IeHI/Ie [IPEIMETHBIE U «Touka IMPOKAPUOTHUUCCKUX
MOJIOYHOKHCIIBIX IOKPOBHBIC CTEKIIA, pocTa» KJIETOK Ha [puMepe
OakTepuil. IUHIETHI, MOJIOYHOKHCIIBIX
¢unbTpoBasibHas Oymara, OakTepui.

paccoJ KBaIleHHBIX
oBoiel, «budumnox»




DYKapUOTHI. Tabmuer, [IOP, CeMHHED Nzyuaror crpoeHue
4. | Ocobennoctu MYJIbTUMEIUMHBINA KJIETOK LIapCTB KUBOU
KJIETOK PaCTEHUH, KOMILIEKC HPUPOABI
KUBOTHBIX, TPHOOB.
. MUKpPOCKOIIBI, YaIIK1 IIpakTukym™m ¢
Obuuii n1an IIerpu, nmunerku, HCI0JIb30BaH Msyuator cTp OCHHC
CTPOCHHAKIICTOK CTaKaH4YMKH C BOJOH, HeM o00pya0B IJICTOK paCTCHMH,
YKUBBIX IpCMETHELE H AHM 51 MeRTpa JKUBOTHBIX, TPHOOB.
5 OpraHU3MOB. HOKPOBHBIE CTEKITA, «Touka poct Bbiensror npu3Haka ux
[IpakTnueckas (buTETpOBATBHAS GyMara, | a» CTPOCHHUS U
, .
pabora Ne2 MpEMapOBATBHBIE ML, JKU3HEJESATEIbHOCTH.
H3ydeHne kineTox JIHCTbS AMAPHIUTHCA, CpaBHHBAIOT KJIETKH.
JYKapHOT. npenapar KIeTOK IEUYCHH
aKCOJIOTJISA, KyJIbTypa
JIPOKIKEN
13 OcHoBHBIE
KOMIIOHEHTBI U
OpPraHoMbl KJeTOK
(3u)
Tabmuma [IpakTuxkym ¢
CospemenHas «Ilma3maTnyeckas HCIO0JIb30BaH Wsyuator cTpoeHue
MoZe/Ib MeM6paHay, IJOP HeM 060py/I0B TIa3MaTHYeCKOH
CTPOCHNA MHKPOCKOTIBI, JAIIKH aHU 51 HEHTPa MeMOpaHbl, e&
KICTOHHOH IeTpu, MumeTKH, «Touka poct NPOHUIAEMOCTb.
MeMOpaHBI. CTAKaHYMKH C BOJIOH, a» BEISBIISIOT B3aMOCBSI3H
6. S/[)ey;/[{ggf;m XJIOPHJIOM HATPHS, MEXLy CTPOCHHEM
. [peAMETHBIE 1 MeMOpaHBbI 1 e
Ilpaxruieckas TIOKPOBHBIE CTEKIIa, yHKIHSIME Ha IpEMeEpe
pabota Ne3: duneTpOBanBbHAK Gymara, TJ1a3MOJIH3a U
N3zyuenue HOYKHHIIBI, JIeTIIa3MOoJIn3a.
TIasMoJnsa 1 [pPenapoBalIbHbIE UTJIbI,
JIeTIa3MoJu3a B KOJKHIIA HeIlyH JIyKa.
PacCTUTENBHBIX
KJIETKaX.
HuTomnaszma u MynbTUME IUITHBIN [Ipaktukym ¢ | ['OTOBST MUKpompenapat
OpraHoOU/IbI. KOMIUJICKCIIPE3CHTAlIUS, HCIOJIb30BaH Yelyu KOXKHUIBI TyKa,
[IpakTnueckas npenapatsl «I TUKOTeH U | ueM 00OpyI0B | paccMaTpUBAIOT TOTOBHIE
pabota Ne4: JKUD B KJIETKax IMEYEHW», | aHu s LeHTpa | mnpemnapatsl. Habmogaror,
N3ydeHue cTpoeHus: | HEOKpAIICHHbII «Touka poCT | OIMUCHIBAIOT, CPABHUBAIOT
yKapUOTHYECKOU MUKpOTpenapar Koxu a» kieTku. Ha ocHoBe
7. | KJIETKH. roJIOBacTHKa, CpaBHEHHS JI€TAI0T
«[InacTuHYaTHIHA BBIBOJIBI.

KOMILJIEKC B HEPBHBIX
KJIETKax»,
MuKpodoTrorpadun
9YKapHOTHYECKUX
KJIETOK




MuroxoHapuu.
XJIOpOTLIACTHI.

Tabnuia 1 anrMKanms,

Ha ocHoBe cTpoeHnus
OpraHonua0B BBIACIIAIOT

Pu6ocomsr. Tunbl «buocunTes 0enKay, TecT - KOHT | MPU3HAKH MPOIIECCOB
8 | oOMeHa BelecTB B cxema «P@oTOCHHTE3Y, pOJIb oOMeHa BeIIeCTB,
KJIETKE. «DHEPreTuUeCcKuit MIPEeBpaICHUS SHEPTUH,
oOMen» MUTAHUS, TBIXaHUS
KJIETOK.
SAnepublii anmapar
14. | mn
penpoaykuus
kJeToK(5 1)
BoIgBIsIIOT 0COOEHHOCTH
Crpykrypa u Tabmuie - donumy, Jleknus
9 DyHKIAIPa —— CTPOCHHS U 3HAUCHHUSI
yH ’ ’ A71pa ¥ XPOMOCOM.
XPOMOCOMBI.
XapakTepus3yroT
CoBpemeHnHoe P PH3YIO
Tabnuiipl, Tpe3eHTaIms, TeHEeTUYECKUN MaTepura
IIpEJICTAaBJICHUE O NI Jlexuus
10 MYJIbTUMEIHHHBIN MIPOKAPUOTHUECKUX H
CTPYKTYpE TeHa
KOMILJIEKC YKaAPHUOTHUECKHUX
MPOKAPUOTH
OPraHu3MOB.
JYKapHOT.
JKu3HEeHHBIN UK TaGmuel, mpe3eHTaIUS N
I 1B, pv N T, Jlexknus ONHUCBIBAIOT KU3HEHHEBIN
11 | xnerok. MYJIbTUMEIUNHBIN
IIUKJT KJIETKH
Permukarusa JJHK KOMIIJIEKC
B
JYKapUOTHYECKHUX
KJIETKaX.
Murto3. Turel Penuateiit nyk, [IpakTukym ¢ B
MHTO3A. MUKPOCKOII, TPEAMETHBIE | HCMOJb30BaH BUIENAIOT (asbl
[IpakTrueckas CTEKJIa, IPENapoBajIbHbIE | HeM 000PYy/I0B fiporiecca ACMCHIA
12 | pabota Ne5: WUTJIbI, CKaJIbIICIH, aHMs HEeHTpa KI\TTOK Ha PUMEpE
Murto3 B ¢unbTpoBasibHasg Oymara, | «Touka poct MTO3a B KICTKAX
KJIIETKax KpacHUTelb alleTOKapMUH, | a» KopHen Jyka,
Koperka CIPTOBKH ONHCHIBAIOT (ha3bl
nyKa. MUTO3a, JeJIAI0T BBIBOIBL.
Crapenue LHOP, mynbTuMenuiineiii | Juckyccus OBnazicBalOT yMEHUEM
KJIETOK U KOMILJIEKC apryMeHTHPOBATh CBOIO
TKaHEeH. TOYKY 3pEHHS B XOJI€
13 | Teopus JTUCKYCCHUHU T10
CTBOJIOBBIX 00CyXIEHUIO TIPOOIIeM
KIIETOK. COBPEMEHHOI OHOIOTUH
Y MEIUIIHUHBI.
Bupycsol kak
1.5 | HekJIeTOUYHAS
dopmaxkuzan

(4 1)




CrpoeHue BUPYCOB.

Tabmuua «Ctpoenue

Pacnpocrpanenue BUpyca TabauHOM Jlextms Beraensars
BUPYCOBB MPUPOJE. | MO3AUKU», CYLIECTBEHHbBIE
14 Bupycel 1 uenosek | «AneHoBHUpyC», «Bupyc IIPU3HAKU CTPOEHUS
TCPUIIIAY, BUPYCOB. OOBSACHATH
«bakrepuodary, «Bupyc pOJb BUPYCOB B KU3HU
uMMyHOAepHIHTA YyeJI0BEKA.
YEJIOBEKA»
XpaHeHue u JvHamuyeckas MOJIENb, Jleknus N3yuatotr ocobeHHOCTH
15 | Nepenata HOoP JKU3HEICATEIbHOCTH
TE€HETUYECKON BUPYCOB, UX
uHpOpMAIHH pa3MHOKEHHUE.
BUpYCaMHU.
JKn3HeHHBIN TTHKI
BHUPYCOB
Crioco6s1 00pbOBI Tabnuipl, potorpaduu ¢ | Jlekmus, Tect [TpuBoauTH
C BUPYCHBIMU HOpaXEHUSIMU 0ObEKTOB JI0Ka3aTeNbCTBA
16 MHG)EKIUSIMHI BUPYCHBIMH HE0OX0IUMOCTH MeP
MHDEKIHUSIMH. pOQUIAKTUKH
3a00JIeBaHUM,
BBI3BIBAEMBIX BUPYCAMH.
Hoctmxenus u .
MyneTumenuiias
17 mpobemEI MIPE3EHTALMS, CXEMBI, ceMiHap
BaKIMHAIIUH.
TaOIUIIBI
16 DJIeMEeHThbI
NaTOJOT UM
KJIEeTOK (2 4)
[IpakTukym ¢
Peakius LHOP, MynbTUMeIUiHBIN | HCTIOJIb30BaH AHATHM3HPYIOT 1
KIIETOK Ha KOMILICKC uem oGopyjos | OLCHHBAIOT TIOCIENCTBUSA
BO3/ICHCTBUE AHHS HeHTPa JIEHCTBHSI JIKOTOJIS,
BpPEIHBIX «Touka pocr | HUKOTHHA 1 HAPKOTHKOB
(bakTopoB . Ha OPraHu3M 4YeJIOBEKA.
Cpenpbl. Hcnonp3ytoT 3HaHUS 11
[IpakTuueckas BEJICHUS 37J0POBOTO
pabota Neb: 00pa3za )XKH3HH.
18 | Iporuosupopanue
OCJIeACTBUU
JEHCTBUS BPEIHBIX
(akTOpoB cpenbl Ha
OpraHu3M 4YeJl0BeKa
19 Knerounsie n dotorpadumu, Haxopnst B Hay4HO-

MOJIEKYJIIPHBIE
MEXaHU3MBI
MOBPEXAAIOIIETO
JIeliCTBUSIHA

OpraHu3M 4YCJIOBCKaA.

CIpaBOYHBIC U3AHUS,
CJIOBapH,

CeMMHap

HOMYJISIPHOM JINTEPATYpE
MIOBPEXKIAIOIINE
MeXaHU3Mbl KJIETOK
OpraHu3Ma, OObACHATH
POJIb BpPEAHBIX (aKTOPOB
U UX MOCIJIEACTBUI HA
JKU3Hb YEJIOBEKA.




IIpoucxoxaenue

1.7.
1 IBOJTIOIUS
KJIeTOK (2 )
IIpoucxoxn MynbTUMe TMHBINA Jlexuus N3yyaror Teopun
€HHE U KOMIUIEKCIIPE3EHTALNS, IIPOUCXOXKACHUS KIIETOK
IBOJIFOLIUS Hop OBnazieBaloT yMEHUEM
20 | KiIeTok apryMeHTHPOBaTh CBOIO
[IPOKApPHUOT. TOYKY 3pEHHUSI 110
BOIIPOCY
IIPOUCXOXKACHUS KIIETOK.
[Ipoucxoxn MynbTUMe TMIHBINA CpaBHUBAIOT TEOPUU
eHHe U KOMILJIEKC TecT-  KOHT | TIPOUCXOXKICHUS KICTOK.
21 | ’BOMIONMS npeseHTanus, LIOP poJib AprymMeHTupyor,
KIIETOK MIPUBOJIST CBOU
9yKapuoT. JI0Ka3aTeNNbCTBA
.
CpaBHuTesb
Hast
rUCTOJIOTHS
(10 w)
21 BBenenue B
rucrosiornio(l u)
TlousTie o LHOP, mynbTumenuitneiii | Jlekuus 3HAKOMSATCS C TEOpUEH
TKaHSX KOMILJIEKC C pa3IMYHbIMU ABOJIIOLIMOHHOMN
0o | MHOTOKIET TUIIAMH TKaHEH. JTUHAMHKHU TKAaHEBBIX
OYHBIX CUCTEM,
OpraHu3MO KJIACCU(PUIUPYIOT TKAaHU
B OpraHu3Ma 4eJioBeKa.
29 JnuTe/InajabHbIe
TKaHu (2 4)
OOUTETNN — MynsTuMeauiias Jlekiusa Harot o6mryro
MIOI'PAaHUYHbIE pe3eHTalNsl, TAOIHIIbI XApaKTEPUCTHUKY U
tkauu. OOmas KJ1accu(pHuKaIuio
23 | XapaKTepUCTHKA U ANUTEINATBHBIM TKaHSM.

Kiaccudukanus.
IToxpoBHEIE
SIUTEINHN
0eCIO3BOHOYH
BIX YKUBOTHBIX

PaCCManI/IBaI-OT 1o
Ta6J'II/ILIaM IIOKPOBHBIC
SIIUTCIIMH.




24

Kumeunnie
SIUTEIINH.
Kenesucrteie
SIUTEIINH.
Cexpenus —
YHUBEpCAIbHOE
CBOMCTBOKJIETOK
[IpakTnueckas
pabota No7:
OnurennaibHble
TKaHH.

MUuKpOCKOIBI, TOTOBBIE
MUKpOIIpenaparsl,
Mukpopororpadumu,
cJIaiifbl, TAaOIUIIBI.

IIpakTukym™m ¢
HCIO0JIb30BaH
HeM 000pya0B
aHus LeHTpa
«Touka
pocTay

N3yuaror
MHKponpenapar
SIUTEINAIFHON TKAHH,
OITMCHIBAIOT
SIIUTENIHAIIbHBIC KICTKU
Ha TOTOBBIX
MHKpOIpenaparax.




2.3.

MbplmeyHble TKaHu (2 1)

Paznuuaror Ha Tadbauuax

o5 Tunsl MpIILIEYHBIX MuxkpodgoTtor u pororpadusx
TKaHENY )KUBOTHBIX. padun, MBIILIEYHbIE TKAHU, TAIOT
TaOIHIIBI, UM XapaKTEPUCTHUKY.
MOJIETIN.
OCoOGeHHOCTH CTPOCHUS Mukpockorsl, IIpakTukym™m ¢ CpaBHUBAIOT KJIETKU
MBIIIEYHBIX TKaHEH. TOTOBBIE HCI0JIb30BaH pa3IMYHbIX BUJIOB
26 | Ilpaktuueckas paborta Ne§: | MUKpompenapaT HeM o00pya0B MBIIIEYHOU TKaHU.
Mpl11eyHbIE TKAHU. BI, aHM 1 LeHTpa
MUKpodoTorpad «Touka poct
Uu. a»
24 Tkanu BHyTpeHHei
cpeabl
OnopHo-MeXaHUYECKHE Mukpockorsl, XapakTepusyrT 1
TKaHH. TOTOBBIE IpaxTukym KJIacCU(DUIUPYIOT TKAHU
OBOJIIOIMS OTIOPHBIX MUKpOIIpernapar BHYTPEHHEU CpeJIbl.
TKAHEH y )KUBOTHBIX. Bl — PaccmarpuBaror
Pa3HOBUHOCTHU 0COOEHHOCTH UX
27 | llpaktuyeckas padota Ne9 | Tkanei CTPOCHHUS
N3yuenne Tkanei BHYTPEHHEN
BHYTPEHHEHN CpeJibl € cpensl,
HCIO0Jb30BAHUEM MukpodoTtorpad
o0opynoBaHHs LEHTPA WY, CIIUCKH
«Touka pocray. CalToOB,
JOTIOJTHUTEIbHA
A IUuTepaTypa
DIIEKTPOHHBI Huckyccust N3y4aror tumnsl
NmmyHuTET. e nMmmynuteta. [IpuBoasat
28 | Tunel MMyHHTETA. MUKpOodoTOT JI0Ka3aTeNnbCTBa I10
CIINJ — uyma XX Beka. padumu, HE00X0IMMOCTH
CIIUCKU BaKLMHALWH.
CalToOB,
JOTIOTTHUT
eJIbHAs
JaUTEepaTy
pa
2.5. | HepBHas TKaHb (3 1)
Heitponnas teopus. IIpe3enTanus, Jlexuumst Paznmuuarot Ha
Crpoenue Heipona. Akcon | LIOP, MuKpodoTorpadusx
og | U ACHIPUTDI MHUKpOdoTOrp KJIETKH HEPBHOMU TKaHH,
apuu U3Y4aroT CTPYKTYpPY

HEHUpOHA KaK €JUHUILLY
CTPOCHUS HEPBHOU




TKaHH.

HepsHble KileTKH Mukpockornsl, N3yyaror HepBHBIE
0eCrI03BOHOYHBIX. MHUKpoIIpenapa Hpaxtuxym TKaHH, BBIACISIOT UX
B3anmonerictBue Mexay ThI, HAOOPBI CYLIECTBEHHBIE
HEPBHBIMH KJIETKAMHU AIIEKTPOHHBIX MIPU3HAKU.
30 | IIpaktuyeckas pabora MUKpoQoTOrpa
Ne10: M3ydenue HepBHOM | duii
TKaHU. € MCNIO0JIb30BaHUEM
000opy/0BaHMsI LIEHTPa
«Touka pocray.
HeiipocekperopHbie M
kietku. ['nusa. HepHas HKPOCKOTIBL, [pakTHKYM PaznunuatoT Ha Tabnunax
CHCTEeMa — TIABHAS MHKpogpenapa u portorpadusx HEpPBHbIC
HHTETPUPYIOLIAs CHCTEMA Tbl, HADOPEI TKaHH, JAK0T UM
Opra"HusMa XKMBOTHBIX U SMCKTPOHHBIX XapaKTEPUCTUKY,
uyenoseka. [pakTiaeckas | MAKPodoTOrpa CPaBHMBAIOT.
g7 | padora Nell: Msyuenne (uit YcTaHaBIMBAOT
AIIEKTPOHHBIX B3alMOCBSI3b UX
MuKpodoTorpadpuit CTPOEHMA C
HepBHOI\/'I TKAHU. C BBIIIOJIHAECMBIMUA
MCI0JIb30BaHAEM yHKIHAMA.
000py10BaHUS LEHTPA
«Touka pocray.
II1. Y4ebno-
HccJie10BaTe/IbCKast
nesiTeJIbHOCTD (2 1)
Pemenue akTyanbHbIX IOP AHaIM3UPYIOT U
3a/a4 OMOJIOTUU U ’ . OIICHUBAIOT CMBICIIOBBIE
mynsTuMeaniinel | Kondepenmus
MEJUIMHBL. 3aluTa . YCTaHOBKH 10
32 HKOMILIEKC
MIPOEKTOB OTHOIICHHIO K CBOEMY
Cnucok Tem
3JI0POBBIO U 3JI0POBBIO
UCCIIeIoBaTe OKDYKAIOMIHX
JBCKUXPabOT pYyx '
npuiaraercs
BreiaBurarot runotessl u
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V. YYEBHO - METOJJUYECKOE OBECIIEYEHUE

PekomeHayemMasn nutepatypa Ana YYUTensa v Ans yYalumxcs:

1. AnsGepre b. u ap. MonekynspHas 6uonorus kinetku. M.: Mup. 1994.

2. BBeznenue B MosiekynsapHyto ouosnoruto. M.: Mup, 1988.

3. I'pun H., Crayt V., Teitnop A. buonorus. T. 1—3. M.: Mup, 1993.

4. Jle HroB K. IlyremectBue B Mup xuBoi kinetku. M.: Mup, 1987.

5000 5. 3amap3uH A. A. CpaBuutenbHas ructonorus. CI16.: Uzn-Bo Cankr-IletepOypr, yH-

Ta, :

6. Ob6mras 6uonorust. / ITox pen. A. O. Pysunckoro, M.: TIpocsemnienue, 1999.

7. PonanXX-K. u ap. Atnac no 6uosioruu kietku. M.: Mup, 1974.

8. O6yxoB JI.K., Kupunenkosa B.H.Knerku u Tkanu: yuebHoe mocodue. — M.: [Ipoda,
2007

9. Kupunenkosa B.H., O6yxos JI.K. Knetku u Tkanu. 10-11 xi1.: mpaktukym. — M.:
Hpoda, 2008

NHTepHeT-caunTbl



http:// cellbio utmb.edu — caum ynusepcumema FOma (CILLA) no kremounoii 6uonozuu,
2UCMONI02UY, AHAMOMUU U DU3UOTOUU

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

http://www.uni-mainz.de/FB/Madizin/Anatomie/Workshop — caum ynusepcumema
Maiiny (I'epmanus) no MUKpOCKORUYECKOU AHAMOMUU, YUMOIO0SUU U 2UCTOT0SUU

http://www.nature.ru — caiim MI'Y (Poccust) no eécem pazdenam 6uono2uu, meouyunst u
opyaum Haykam (cmamou, peghepamul, 0630pbi)

http://www.isscp.rssi.nl — caiim Copocoeckozo obpazosamenvroco xcypHana (6ce
cmamvu 8 c60O00HOM docmyne)

VI. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHME KYPCA

Peanuzarus niesneit, sIBISIIONTUXCS TJIABHBIM yclIoBUEM 3P GeKTHBHOM yaeOHOM
JESATETHPHOCTH 00yUaOIIMUXCs, HEBO3MOXKHA 0€3 MCITOIH30BaHMsI OCHOBHBIX 00pa30BaTEIIbHBIX
pECYpCOB: y4eOHO-METOAMUYECKUX MAaTEPHATIOB, HATJISIIHBIX JEMOHCTPALIMOHHBIX MOCOOUH U
TabJIuI, ANEKTPOHHBIX yueOHUuKoB. [Ipu oT6ope cpencTB 00ydeHus coOOM0ICHBI CIEAYIOIIIE
yCIOBUSL: yYTEeHA crielu(uKa Kypca U COOTBETCTBEHHO BKIIFOUEHBI JOCTHKEHUS HOBEUIITNX
MH(OPMALIMOHHBIX TEXHOJIOTUH (MyIbTUMEANA, UHTEPAKTUBHAS J0CKa, ayJHOBHU3yaIbHbIC
CpeJlCcTBa);

Texuuueckue cpeacTBa 00y4eHHUS:
¢ KOMIBIOTEP MYIBTUMEIUNHHBIN ¢ TAKETOM MPUKIIAJHBIX TPOTpaMM (TEKCTOBBIX,
TaOMUYHBIX, TPAPUUECKUX U MPE3ECHTAIIMOHHBIX), C BOZMOKHOCTHIO TIOIKITIOYSHHUS K
WHTEPHET: UMEET ay/IM0- ¥ BUICO BXObI M BBIXO/Ibl U YHUBEPCAIBHBIE MMOPTHI, IPHUBOIAMHU
JUTS YTSHHSI U 3aMHCU KOMIAKT-IMCKOB: OCHAIIIEH aKyCTUYECKUMHU KOJOHKAMH.
e UurepaktuHas gocka «HITACI»

HH®OPMAIIMOHHO - TEXHUYECKOE OBECIIEYEHUE
JJis IpaKTUYECKUX U IEMOHCTPAIIMOHHBIX 3aHIATUH :
B CBETOBBIC MUKPOCKOIIBI (15 MIT. Ha KaXIyr0 MapTy);
m Habop ANEKTPOHHO-MUKPOCKOMUYeCKuX (hoTorpaduii U cXeM pa3HbIX THIOB KIETOK U
TKaHeH, X KOMIIOHEHTOB
m TeMmatuueckue CD-mucku;
B MUKpPOIpEnapaThl M0 OCHOBHBIM TUIaM TKaHEH.


http://utmb.edu/
http://www.biology.com/
http://www.uni-mainz.de/FB/Madizin/Anatomie/Workshop
http://www.nature.ru/
http://www.isscp.rssi.nl/

I'azeta «buonorusi» u calitT A yuurens «5 uay Ha ypok OHOJIOTUNY
http://bio.1september.ru
MeauumrHCcKas SHIMKIONEAU. AHATOMUYECKUIN aTiiac http://med.claw.ru
OmnopHo-/BUTaTEIbHAS CUCTEMA YEJIOBEKA: 00pa30BaTEIbHbIN CalT
http://www.skeletos.zharko.ru

VIil. TPEBOBAHMUA K YPOBHIO IOAI'OTOBKH OB YYAIOLUXCS
IO JAHHOMY 2JIEKTUBHOMY KYPCY

Yyalumeca fonxHbl 3HaTb:
YCTPOMCTBO CBETOBOTO U 3JICKTPOHHOTO MUKPOCKOIIA;
MOJIOYKEHHUSI KIIETOYHOM TEOPHH;
0COOEHHOCTH MPOKAPHUOTUIECKON U DYKAPUOTHUYECKON KIIETOK;
CXOJICTBO U PA3JINYMsl )KUBOTHOM U PACTUTEIHHOM KIICTOK;

B OCHOBHBIC KOMIIOHEHTBI M OPTraHOUJIbI KJIETOK: MEMOpaHa U HaJMeMOpaHHbBIN
KOMIUIEKC, [IUTOIIa3Ma U OPraHOUIbl, MUTOXOHPHH M XJIOPOILIACTHI, pPUOOCOMBI,

B OCHOBHBIE 3Tallbl CHHTE3a Oelika B 3YKapHOTHYECKOM KJIETKE — TPaHCKPHIILIUSA
(cunres u co3zpeBanue PHK) u Tpancnsius (cuHTe3 OENTKOBOH IIeTH);

B 0COOEHHOCTH SJIEpHOT0 amnrnapara U penpoIyKIuu KIeTOoK;

B CTPOEHHE BUPYCOB M MX THIIbI, )KH3HEHHBIH LIUKJ BUPYCOB, COBPEMEHHOE COCTOSIHUE
po6seMbl 60pbOBI C BUPYCHBIMU MH(DEKIMUAMU;

B pEaKIMIo KJIETOK Ha BO3/IEHCTBHE BPEIHBIX (DAaKTOPOB CPEJIbI;

B OIpeJeNieHHe U KIacCU(pHUKAIMIO TKaHEeH, MPOUCXOXKACHUE TKaHEeWd B 3BOJIOLUU
MHOTOKJIETOYHBIX;

B CTPOEHHE OCHOBHBIX TUIOB KJIETOK M TKAaHEH MHOTOKJIETOYHBIX )KUBOTHBIX;

B MMETh NIPEJCTABICHUE O MOJIEKYISIPHO-OMOJIOTMUECKHX OCHOBAX PsiJia BXKHEUIIINX
MIPOIIECCOB B KJIETKAX M TKaHIX HAIIETO0 OpraHu3Ma.

Yuammuecs: J0JKHbI YMETh:


http://bio.1september.ru/
http://med.claw.ru/
http://www.skeletos.zharko.ru/

paboTaTh CO CBETOBBIM MHUKPOCKOIIOM U MHUKPOCKOITMYECKUMU TpenapaTamu;
YMETh «UHUTATh» HIEKTPOHHO-MHKPOCKONUYECKHEe GoTorpaduu U cXeMbl KIETOK U €€

OpraHouIOB;

U3TOTOBJIATH MPOCTEHILINE MTPperapaThl Ui MUKPOCKOITUYECKOTO HCCIICIOBAHNS;
OTIpENIeNATh THII TKAHH I10 Mpenapary win ¢pororpaduu;

WILTFOCTPUPOBATh OTBET NPOCTEHITMMHU CXEeMaMH U PUCYHKAMH KJIETOUHBIX CTPYKTYD;
paboTath C COBpeMEHHOM OHOJOrMYecKor JuTeparypoil (kuuramu) u MaTepuerom;
COCTaBIISTh KpaTkue pedepaTshl W JOKIAAbI 10 HMHTEPECYIOUIMM TEeMaM, YMETb

MMPEACTABJIATH UX HA IIKOJBbHBIX KOHC];)CpCHIII/IﬂX;

HCIIOJIB30BaTh 3HAHMUA O KJIICTKC M TKaHAX JIs1 BEACHU A 300[706020 06pa3a HCU3HU.
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