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MHHOACHUTEJIBHAA 3AIINCKA.

[IpemiaraeMbiii Kypc OXBaThIBA€T OCHOBHBIE pa3fesibl OO0IIeil OHOJIOTUM, aHATOMHH,
THCTOJIOTHH W HAIlpaBlieH Ha (JOPMUPOBAHHUE y YUALTUXCS €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUSI.
W3BectHO, 4TO B cooTBeTcTBUM ¢ onoOpenHoi IIpaBurensctBom Poccuiickoii ®enepanuu
Konnenuueit mMoaepHH3alMu POCCHICKOTO 0Opa3oBaHMs IPELyCMAaTPHBACTCS HpPEANpOoQUiIbHAas
NoAroTOoBKa oOy4aromuxcs. llpeanaraemplii SIEKTHBHBIA Kypec CIIOCOOCTBYET IOATOTOBKE
yganmxcs K JanpHeumeMy BbiOopy npodwmis. Kypc Gasupyercs Ha 00s3aTENBHBIX Y4eOHBIX
IpeaMeTax, Ipexkae BCEro Ha aHaTOMUU JKMBBIX OPTraHU3MOB.

B nannom kypce paccmaTpuBaroTCs OCHOBOIIOJIArawIre TeMbl. be3 3Hanuit ocoOeHHOCTEM
CTPOCHHA U (1)yHKI_II/IOHI/IpOBaHI/I$I KJICTOK Pa3HbIX OpraHu3MoOB, 0€3 Y4ETKOr0 U SICHOI'O MOHUMAaHUS
0COOCHHOCTEH CcTpoeHHs W (DYHKIIMOHHPOBAHUS TKAHEH OpraHu3Ma HEBO3MOXKHO MOJIHOIICHHOE
IIOHUMAaHHUE€ HU OI[HOfl 13 OMOJIOTHYECKUX HayK. OCO6YIO Ba)XHOCTh JaHHBIC CBCACHUA UMCIOT JJIA
MOHUMaHUsT ocoOeHHOcTeH (YHKIIMOHUPOBAHUSI PACTUTENIBHOTO, >KUBOTHOIO OpPraHU3MOB,
0COOEHHOCTEHN (PYHKIIMOHUPOBAHUS OPraHU3Ma YeJI0OBeKa, MPU U3y4eHUH OOMEHHBIX MPOIECCOB B
KJIETKE U MHOToro Apyroro. OcoOy0 CIOXHOCTb JJIsl YYalUuXcs MpHU MOJArOTOBKE K aTTecTaluu
MIPEJICTaBISIET CaMOCTOSITENIbHOE M3Yy4eHHE pa3HooOpa3us KJIETOK Pa3IMYHBIX OPraHU3MOB. JTO
CBsA3aHO C TCM, YTO Ha H3YUYCHHEC TCEMbI «Kmetkay» OTBOAUTCA HCEAOCTATOYHOEC KOJIHMYCCTBO
4acoB, a TKAHW PA3HBIX HAPCTB KUBOM IMPHUPOJIBI U3YHAOTCS B Pa3HbIE TOJbI U B Pa3HbIX Kypcax,
YTO 3aTPyIHSET BOCIHpHATHE OOIIell KapTHHBI Mupa. Bce 3TO NpUBOAUT K MOBEPXHOCTHOMY
M3Y4YEHUI0O MHOTHX BR)KHBIX BOIPOCOB TOW YacTH Kypca OMOJIOTHH, KOTOpas MOCBSIIEHA KIIETKE.
OJIEKTUBHBII KypcC «Kmetkn m TkaHm» HE TOIBKO pacmpda€T W CUCTEMATU3HUPYET 3HAHHA
YYaIuXxcsi, HO U pacCMaTpUBaeT OCHOBHBIE OOIIEOMOJIOTHYECKHE TOHSATHS W 3aKOHOMEPHOCTH
Ha IpUMEpPE CTPOCHHUS U PA3BUTHUS KIIETOK M TKaHEW pa3IMYHBIX OPraHU3MOB € HCIOJIb30BAHHEM
o0opynoBanus neHrpa «Touka pocray.

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

Henb xypca: popMupoBaHue HAYYHOTO MUPOBO33PEHUS B U3YYEHUH OCHOBHBIX CTPYKTYP
U TIPOLIECCOB KUBOM MPHUPObI; (HOPMHPOBAHHE COBPEMEHHBIX B3TJISIOB B HM3YYEHHUU CTPOCHMUS
KJIETOK M TKaHEW >KMBOTHBIX U YEJIOBEKa;

3agaum Kypca:

1. Pacumputh u yriyOuTh 3HaHUS y4alIUXCS O pa3HOOOpPa3UH KJIETOK, 0COOEHHOCTSX
UX CTpOeHUs, GU3UOJIOTHUH.

2. I[aTL MNpeACTABJICHUEC O BBaHMOﬂeﬁCTBHH MCKAY KIICTOYHBIMHU CTPYKTYypaMUu 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 CTPOCHHUSI KIIETOK, paccMaTpHBaeMble B Kypce 300JI0TUH, aHATOMUU M (U3UOJOTHU HKH-
BOTHBIX M YEJIOBEKA, IOKA3bIBAET, YTO BCE TKAHM U OPraHbl KMBOTHBIX IIOCTPOCHBI HA E€AUHOU
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 GOpMUPOBAHUIO Y YUAIIUXCS 3BOIOIMOHHOTO MBIIICHHS TIPH U3yYEHUH KUBON MIPUPOIBI
BO BCEX €€ MPOsSBIEHUAX. Ba)XHO IOKa3aTh, 4TO B IPOLECCE 3BOJIIOLUHN Y OPraHU3MOB Ha OCHOBE
€IMHBIX (YHJAaMEHTAJIbHBIX 3aKOHOB CTPOEHHUS M (YHKIIMOHHPOBAHUS KJIETOK CIOKWIHUCH pa3-
JIUYHBIE BapUaHTbl OPraHU3allMd TKAHEBBIX M OpPraHHBIX CUCTEM, YTO CXOAHBIE B
(YHKIMOHATLHOM OTHOIIEHUH TKaHU Yy (PMIIOT€HETHYECKH PA3IUYHBIX TPYNI 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 OMOJIOTHH, TEHETUKHU, TCOPHUH SBOJIIOIIMU H
1p. OMOJIOTHYECKUX HaYK.

Hcmopuxo-nampuomuueckuti akyenm npu uzydeHuu Kypca. Ilpu n3ydeHnn 3JIeKTHBHOTO
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
yOeXKJeHHE Y yJalluXcs, YTO HeOJaronpusTHbIe (pakTophl (KaKk BHEIIHEH, TaK U BHYTPEHHEW Ipu-
ponbl), BKJIIOYas BpPEIHbIE NPUBBIYKM (HAPKOTUKH, AJIKOrOJb, TabaK) CTpEcChl, HapyIIEHHbIN
MICUX0AMOIIMOHAIBHBIN (POH, CEPbE3HO CKA3bIBAIOTCS HA COCTOSIHUU OpraHu3Ma, 3aTparuBasi camble
rIIyOWHHBIE MOJICKYJIIPHO-T€HETUYECKHE OCHOBBI I€ATEIbHOCTH KJIETOK, U 4TO ¢ MOJ00HOro 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 (OCOOEHHO MPHU M3YYEHUHU CTPYKTYPHI KIETKH), @ TAK)KE M3yueHHUE
MHUKpPOCKOTIMUECKUX TpenapaTtoB TKaHeW u opraHoB (B pasnenax «Tkanu», «Opransi»). B xone
W3YYEHHUS MCIOJIB3YIOTCS TOTOBBIE MHMKpPOIpENaparbl KIETOK, TKaHEH. OpraHoB; CaWThl IO
OMOJIOTMM KJIETKH, aHaTOMMHM U (DU3MOJOTUM, HMeEIoluecss B HacTosulee BpeMs B MHTepHere
(mepeyeHb OCHOBHBIX OTKPBITHIX CAlTOB IO pa3jieiaM 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 aKTUBHYIO DPaboTy
YYEHHKOB B (OpME IHCKYCCHU, CEMHUHapa, MPOCKTHOW ESITeIbHOCTH, AUANOTA yuumenb —
YueHUK, aKTUBHOTO OOCYKJIeHHs MaTepuaiia B GopMe yueHuk (i) — yueHuk(u), yueHuK — yuumerb.

[Ipu u3ydeHnu OTACIBHBIX TEM YUalIHecs COCTaBISIOT 0000IIA0IINE CXeMbI, TAOIUIbL,
KJacTepbl. ITOrom BeINOIHEHUS J1a00paTOPHBIX PabOT ABIIAIOTCS OTUETHI C BBIBOJIAMU U
pucynkamu. I'Torom u3ydeHust Kypca — BBIIIOJIHEHHE BBIIOJIHEHUE 00yJaroIMMICs yaeOHO-
HCCIIEIOBATENIbCKOTO MTPOEKTA.

YuuteiBas pa3Butue WHGOPMAIMOHHBIX TEXHOJOTMHM JNaHHBIA Kypc JOMOJHSETCS
MYJIbTUMEIUHHBIMU HIUTIOCTPALUSIMUA U HEKOTOPBIMH CIIPABOYHBIMU MaTepuajgaMH MO OCHOBHBIM
pazzenaM. DTO MO3BOJSET PACHIUPUTh HATJISAHOCTH (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 OHOIOTHYECKOTO 00pa30BaHUs, a UIMEHHO:
COOTBETCTBUE 00Pa30BATEIBHBIM CTAHIAPTAM, TPEEMCTBEHHOCTH O0YICHUS, TPHOPUTET
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 TEOPHHU.

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 >XKHUBOTHBIX KJIETOK), €ro
COCTaB U 3HaYEHHE B KU3HU KJIETOK M OpraHu3Ma.

LinTonnasma n opraHongpbl

[{uTOCKeNCT KIETOK, €r0 KOMIIOHEHTHI M (PYHKIIMU B Pa3HbIX THUHaX 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)yHKHI/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 (COCTUHHUTEIbHAS TKAaHb, XPSII, KOCTHAs TKaHb). CXEeMBbI
CTPOCHHUSI W DIJIEMEHTHI ABOJIIOIMH OTNOPHBIX TKaHEH y XUBOTHBIX. KpoBb. DJeMEHTHI KpPOBH
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. DyHkumum KpoBu. BocnaneHne W HMMYyHUTET.
Heo0x0mMOoCTh 3auThl BHYTPEHHEH Cpe/bl OT BHEITHUX areHTOB (aHTUT'CHOB). TKaHU M KJICTKH,
MPUHUMAIOIINE yYaCTHE B 3aIUTHBIX PEAKIUAX OpraHn3Ma. IMMyHHUTET; MOHATHE 00 OCHOBHBIX
THNaX UMMyHHUTeTa. DakTophl, BIMAONIMEC HAa (DYHKIMOHUPOBAHHME HMMMYHHOW CHCTEMBbI:
9KOJIOTHUS, BUPYCHBIE M MH(EKIIMOHHBIC 3a00JIeBaHUs, ayrouMMyHHbIe 3a0oneBanus. CITNJ —
gyma XX BeKa; CMEpTe/bHass OMAacCHOCTh 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 nmponeccax B HepBHOﬁ TKaHUu U HeHOCpeHCTBeHHOﬁ pa60Te HeﬁpOHOB 1 CUHAIICOB.

PereHepauI/Iﬂ B HepBHOﬁ cucreMe. CTBOJIOBBIE KIETKH B HepBHOﬁ CUCTEMC B3POCJIBIX
’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 COBPEMEHHOM
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. CoBpeMEHHOE
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

MIPUHITUTIOB ¥ YBOJIFOIIMOHHOTO

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 MPEA0TBPAILCHUS

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»




IV. KatengapHo - TeMaTH4YeCcKoOe INIAHUPOBAHME

Cpo
KH
(yu JdemoHcTpanus Dop XapakrepucTuka
eOH (HATJIATHOCTb, Ma OCHOBHBIX BUJ0B
Tema ypoka
an TeXHUYeCKHe CPeACTBA | 3aHA NeSTeIbHOCTH
He/l 00yueHus) THA 00yyarmmxcs
eqst
)
I . buosorus kierku
(21 g)
MUuKpOCKOMBI, TOTOBBIE OOBACHATDH POJIb U
MHKpPOTIpernapaThl 3a/1a4yu COBPEMEHHOM
(3pUTPOIUTHI JIATYIIKA), [IUTOJIOTUH, TIOJIOKCHHS
yamku [letpu, nuneTku, KJIIETOYHOU TEOPHHU.
1 BBenenne B O1o0THIO CTaKaH4YUKH C BOJIOM, Jlex- | Bcnomunaior
" | xietku (1 9) MPEMETHBIC U U | yCTPOMCTBO MUKPOCKOTIA
MOKPOBHBIE CTEKJIA, U METOJUKY
MUHIETHI, HOKHUIIBI, MIPUTOTOBJICHUS
dbunsTpoBasIbHAS Oymara, BPEMEHHBIX
MPEnapoBalIbHbIC UTJIbI MUKpOIIPENnapaToB.
19 O0mmii JIaH CTPOEeHUs
= | kaerok (4 u.)
Brigensaior
[TpoxapuoTsl. IlapcTBO Tabmuer, HQP’ " ceMH CYMICCTBCHHBIC
2. MYJIbTUMEIUNHBIN MPU3HAKU CTPOCHUS U
OakTepuu. Hap
KOMILJIEKC KU3ZHEIEATEIbHOCTH
MIPOKAPUOT.
IIpa
KTHU-
KyM
c
MUKpOCKOTIBI, YaIIKK HCIO
[lerpu, nunerku, ab30 | M3ydaror ocobeHHOCTH
Ocob6enHoctu CTaKaHYMKH C BOJIOH, BaH | CTPOCHMS U IIPOLECCOB
OaKTepuaTbHBIX KIETOK NpEeMETHBIE U Hem JKU3HEACATENbHOCTH
3. | IIP Ne 1: U3yuenue ITIOKPOBHBIE CTEKJIA, o0op MIPOKaAPUOTUYECKUX
MOJIOYHOKHCIIBIX MUHIIETHI, yI0B KJIETOK Ha IIpUMepe
OaKkTepuil. ¢unpTpoBasNbHAS OyMara, | aHu MOJIOYHOKHUCIIBIX
paccoJ KBaIEHHBIX s OakTepuil.
oBoiel, «budumnox» IEeHT
pa
«To
yKa

poct




ar.

DykapuoThl. OCOOCHHOCTH

Ta6muuel, L{OP,

N3yyaror crpoeHune

o N cemMu .
4. | KJIETOK pacTeHH, MYJIbTUMEIUMUHBIN Hap KJIETOK 1apCTB KUBOM
KUBOTHBIX, TPHOOB. KOMILJIEKC IIPUPOJIBI.
IIpa
KTHU-
KyM
c
MUKpPOCKOIIBI, YaIIKK
HCIIO0
[Ierpu, nunerku,
. JIb30 N3yyaror crpoenue
. CTaKaH4YMKH C BOJOH, .
OOuuii m1aH cTpoeHus BaH KJIETOK pacTeHU,
MpEeMETHBIC U
KJIETOK JKHUBBIX neM JKUBOTHBIX, TPHOOB.
HOKPOBHBIE CTEKJIA,
OpraHu3MOB. 00op | Beinensior mpusHaKku UX
5. dbunpTpoBasIbHAS Oymara,
[IpaxTueckas padota Ne2 yI0B CTPOCHUS U
npenapoBaIbHBIC UTJIHI,
N3yuenue kneTox aHu JKU3HEJESATENIbHOCTH.
JUCThSI aMapuIlIuca,
JyKapHoT. | CpaBHUBAIOT KIIETKH.
npenapar KJI€TOK eYeH!
eHT
aKCOJIOTJISA, KyJIbTypa upa
JIPOKIKEN
P «To
yKa
poct
a».
13 OcHOBHbIE KOMIIOHEHTbI
" | ¥ opraHoubl KJIeToK (39)
IIpa
KTHU-
K
Tabmuma M
c N3yyaror crpoeHue
«Ilna3maTnyeckas .
UCIIO0 1a3MaTH4eCcKOn
meMOpanay, [{OP N
CoBpemeHHast MOJieNb JIb30 MeMOpaHbl, €€
. MUKPOCKOTIBI, YaIIKH
CTpOEHUS KIETOUHOMN BaH MIPOHUIIAEMOCTb.
[letpu, nuneTkw,
MeMOpaHbl. OyHKINH . HeM | BbIABIAIOT B3aUMOCBA3U
CTaKaH4YMKH C BOJOM,
MeMOpaHBbI. o0op MEX/1y CTPOCHHEM
6. XJIOPUJOM HATpUs, ..
[IpakTrueckas padota Ne3: A ——— YA0B MeMOpaHbI U €€
N3ydenue mnazmonusa u p anu | (QYHKUUAMH Ha IpUMEpe
MOKPOBHBIE CTEKJIA,
JIeTIa3MoJu3a B s 1a3MoJIn3a u
buabTpOBasIbHAS Oymara,
PaCTUTENBHBIX KJIETKaX. LHEeHT JIeTIa3MOJTn3a.
HO>KHUIIBI, a
[pernapoBalIbHbBIE UTJIbI, pTo
«
KOXUIIA YelIyH JTyKa.
ynay yKa
poct
a».
MynbTUME TMIHBII [Ipa
KOMILIEKCIIPE3EHTau, KTHU-
npenapatbl «I TUKOTEH U | K
periap M| Totossr MHUKpOIpenapar
JKUP B KJIETKaX MEYCHI, c
. Yelyn KOXKHUIII TyKa,
HEOKpalIeHHBIN HCIIO0
[uronnazma u OpraHouIbI. paccMaTpuBalOT TOTOBBIE
MUKpOIpenapar Koxu JIb30
[IpakTuueckas pabora Ne4: npenapatsl. Habmronaror,
7. roJIOBaCTHKa, BaH
N3yuenue ctpoenus . OTMCBIBAIOT, CPABHUBAIOT
. «[InacTuHYATHIHA Hem
JYKapUOTHYECKOU KIETKH. kietku. Ha ocHoBe
KOMILJIEKC B HEPBHBIX obop
CpaBHEHHUSI JIETAI0T
KIIETKaX», YI0B
BBIBO/IBI.
MuKpodoTorpadun aHu
SYKapUOTHYECKUX |
KJIETOK LEHT




pa

«To
YyKa
pocTt
a».
Ha ocHoBe cTpoeHnus
Tabnuia u anrIuKamus OPraHou OB BBIJIEISIOT
MuTtoxoHIpun. H T, p a a
«buocuHTe3 OenKay, TecT | mpu3HaKU IPOLIECCOB
XnopormiacTtel. Puéocomel.
8 cxema «dorocunTe’y, KOHT | 0OMEHa BEIIECTB,
Tuner oOMeHa BEIIeCTB B .
KIeTKE «OHEPreTUUECKHit pOJIb | IpEeBpAICHHSI SHEPTHUH,
) oOMen» MMATaHUS, JBIXaHHs
KJIETOK.
SnepHblii annapar u
1.4. | penpoayKuus KIeTOK
Gw
BrIgBIsitoT 0coOO€HHOCTH
Ctpyktypa u KIUU Tabmute! - hoaun Jlex
9 PYKTYPa # QyH el - § ’ CTPOCHHUS U 3HAUCHHUSI
sapa. XpOMOCOMBL. Mpe3eHTalHs, ust
s7ipa ¥ XPOMOCOM.
XapakTepus3yroT
CoBpeMeHHOEe p PH3YIO
Tabmuipl, mpe3eHTaIms, TEHEeTUYECKUN MaTepra
MPEJICTABIICHUE O . . JIek
10 MYJIbTUMEHIHHBIN MIPOKAPUOTHUECKUX H
CTPYKTYpE T'€Ha MPOKAPHUOT st
KOMILIEKC IYKAPUOTHIECKUX
1 DYKapHoT.
OPraHu3MOB.
JKu3HeHHbIN MUK KIeTOK. | TaOmuiel, mpe3eHTanus, .
NN Jlek | OnuchIBatOT XKU3HEHHbBIN
11 | Pemmukanus JJHK B MYJIbTUMEIUIHBIN
s LIUKJT KIIETKH
JYKapUOTHYECKHUX KJIETKaX. | KOMIUIEKC
IIpa
KTHU-
KyM
c
HCIIO0
. JIb30 Briaensitor ¢azbl
Penyateiit nyk,
BaH mporecca JIeJIeHUs
MUKPOCKOII, TPeIMETHbIE
Muto3. Tursl Muto3a. neMm KJIETOK Ha IpuMepe
CTeKJIa, IIpenapoBalbHbIE
[IpakTrueckas pabota Ne5: od6op MuTto3a B KIeTKax
12 WTJIBI, CKaJIbICIIH, N
MuTo3 B KJIeTKax y/10B KOpHeH JiyKa,
buabTpOBaNIbHAS Oymara,
KOpeIlKa JyKa. aHu OTMHCHIBAIOT (ha3bl
KpacHUTelb alleTOKapMUH,
| MUTO3a, ICNIAI0T BBIBOIBL.
CIUPTOBKH
LHEeHT
pa
«To
yKa
pocT
ay.
OBlaieBalOT yMEHUEM
apryMEHTHUPOBATh CBOIO
CrapeHue KIETOK U N uc TOYKY 3pEHHS B X0OJI€
P . HOP, mynpTuMeuiiHbII A y3p A
13 | tkanei. Teopus OMILIICKC KyC JUCKYCCHUU T10
CTBOJIOBBIX KJIETOK. cust | 0OCyXJeHHUIo mpolieM
COBPEMEHHOU OHOIOTUH
U MEUIIUHBI.
Bupycol kak
1.5 | HekyeTouHast popma

JKU3HU (4 1)




Tabmuua «Ctpoenue

BUpyca TabauHOI Briaensate
CrpoeHue BUPYCOB. MO3aUKN, CYLIECTBEHHbIE

14 Pacnipoctpanenue BupycoB | «AzneHoBupyc», «Bupyc Jlex MPU3HAKU CTPOCHUS
B npupoae. Bupycsl CPUIIIAY, s BUPYCOB. OOBSACHATH
YeJI0BEK «baxrepuodary, «Bupyc POJIb BUPYCOB B KU3HU

UMMyHOAepHIHTA YyeJI0BEKA.
YEJIOBEKA»
XpaHeHue U nepegaya N3yudaroT ocobeHHOCTH

15 TEHETUYECKOU JvHamuyeckas MOJIENb, Jlex JKU3HENEATETBHOCTH
nHpOpMAIUY BUPYCAMHU. 1(0) % st BHUPYCOB, X
JKW3HEHHBI MK BUPYCOB pPa3sMHOXEHHUE.

IIpuBoauTH
Tabnuupl, hoTtorpaduu ¢ Tlex JI0Ka3aTelIbcTBa
16 Crioco6s1 GOpBOBI € MOPAKEHUSIMU 0OBEKTOB st HEOOXOAUMOCTH MEp
BUPYCHBIMHU UH(PEKIIUSIMH | BUPYCHBIMH ’ poUIaKTUKH
UH)EKIUAMH. reet 3a00JIeBaHU,
BBI3BIBAEMBIX BUPYCAMU.
MyneTumenniias

17 JlocTmkeHus 1 IpoOIeMbl HIpE3eHTALLIA, CXEMBI, ceMu

BaKI[MHAIIAH. Hap
TaOIUIILI

16 JIeMeHThI NATOJ0r UH

KJIEeTOK (2 4)

IIpa

KTHU-

KyM

c

HCIIO0
Peakuus xnerok Ha JIb30 AHanu3upyrT U
BO3JICHCTBUE BPEIHBIX BaH | OLICHUBAIOT MOCJIEACTBUSA
(hakTOpOB Cpeibl. HeMm JIEACTBHUSI AJIKOTOJIS,

18 [TpakTuueckas padota Ne6: | LIOP, mynbTUMeniiHbIi | 060p | HUKOTUHA U HAPKOTHKOB
[IporHo3upoBanue KOMILJIEKC YI0OB | Ha OpPraHu3M 4YeJOBEKa.
MOCJIEICTBUI IEHCTBUS anu | Vcnonw3ytor 3HaHUS 11
BpeAHBIX (PAKTOPOB Cpebl s BEJICHUS 3JJ0POBOTO
Ha OpraHU3M YeJIOoBeKa. LHEeHT 00pa3a )KH3HH.

pa
«To
yKa
pocTt
a».

19 HaXOI[HTVB HAy4YHO-
KI1eToUHbIe I MOMNYJISIPHOM JIUTEpaAType
MOJIEKYJIIPHBIE ®dororpadum, HOBpEAIAIOIIE
MEXaHU3Mbl CIIpaBOYHbIC U3/IaHUS, coMi MEXAHHSMBI TITCTOK

Hap opraHu3Ma, OObsSICHSITh

MOBPCIKKAAOIICTO JEeNCTBUSA
Ha OpraHu3M YCJIOBCKaA.

CJIOBapH,

POJIb BpEAHBIX (aKTOPOB
Y UX MOCJIEACTBUI HA
JKU3Hb YEJIOBEKA.




Hponcxome}me u

1.7.
IBOJIIOIHUSI KJIEeTOK (2 )
N3yyaror Teopun
MIPOUCXOXKACHUS KIIETOK
[Ipoucxoxaenue u MynbTUME TUITHBIA Tlex OBiafieBalOT yMEHUEM
20 | 3BOJIIOIMS KJIETOK KOMILIEKCIIPE3EHTALIUS, s | APTYMEHTHPOBATE CBOKO
IIPOKAPHOT. Hop TOYKY 3PEHUS 110
BOIIPOCY
MIPOUCXOKACHHS KIETOK.
CpaBHUBAIOT TeOpUU
[Ipoucxoxaenue u MynbTUMe TUITHBIN TecT | mpoucxokIeHUS KIIETOK.
21 | 3BOJIIOIMS KJIETOK KOMIUIEKCIIPE3EHTALINSA, KOHT ApryMeHTHUpPYIOT,
3YKApHUOT. HOoP poib MIPUBOJSAT CBOU
JI0Ka3aTeNNbCTBA
II . CpaBHuTeBbHAS
ructosorus (10 u)
21 BBeaeHue B ruCTOJIOTHIO
T (L w)
3HAKOMSTCS C TEOPUEHN
N ABOJIIOLIMOHHOMN
TlousiTie o TkaHAX LHOP, mynbTUMeAUAHBINA 1
Jlek JUHAMUKU TKaHEBbIX
22 | MHOTOKJIETOYHBIX KOMILIEKC C pa3IuYHbIMU
o s CHUCTEM,
OpraHu3MOB TUTIAMU TKaHEeH.
KJIaCCU(DUIMPYIOT TKAaHU
OopraHu3Ma 4eJoBeKa.
29 JnuTeauaabHble TKAHU
(2w
DONUTEINN — TOTPAHUYHbBIE Harot o6mryro
TkaHu. O0mas XapaKTePUCTHUKY U
XapaKTepUCTUKa U . KJIaCCU(PUKAIUIO
p p MynsTuMeauiias Jlek (uxan
23 | kinaccudukanus. AIUTETUATBHBIM TKaHSIM.
pe3eHTalNsI, TAOIHIIbI s
[ToxpoBHBIE ATUTETUH PaccmatpuBarot no
0€CI03BOHOYHBIX TabIuIaM MOKPOBHBIE
YKUBOTHBIX SIUTEINH.
[Ipa
KTHU-
KyM
c
HCIIO0
Kueunslie snutenuu. JIb30 N3yuaror
Kenesuctsie snuTEINN. BaH MHUKpOIpenapar
MuKpocKomnbl, TOTOBbIE .
Cekpenus — HeM | DIHTEINAIbHON TKaHU,
. MUKpOIIpenaparsl,
24 | yHUBEpPCAIbHOE CBONUCTBO obop OITHCBHIBAIOT
Mukpoororpadumu,
KJIETOK o YIOB | DIUTEIHATIbHbIE KIETKU
CIalIbl, TAOMHUIIBL.
[IpakTudeckas pabora Ne7: aHu Ha TOTOBBIX
OnuTenuanbHble TKaHU. | MHUKpOIpenaparax.
LHeHT
pa
«To
yKa

poct




ar.

2.3.

MplmeyHble TKaHu (2 1)

Paznuuaror Ha Tabaumax

o5 Tumb! MpleyHbIX TKaHeH | Mukpodortorpadumu, u portorpadusx
y dKUBOTHBIX. TaOIUIIBI, MOJICITH. MBIIICYHBIC TKAHH, JAIOT
UM XapaKTEPUCTUKY.
IIpa
KTH-
KyM
c
HCIOo
JIb30
BaH
Oco0eHHOCTH CTPOEHUS nem
MLILETHEX TKAHEH MUKpOCKOTBI, TOTOBBIE 060 CpaBHUBAIOT KJIETKH
26 ) MHKpPOTIpEnaparhl, p Pa3IMYHBIX BHJIOB
IIpakTudeckas pabora Ne§: yI10B .
MuKpodoTrorpadpuu. MBIIIEYHON TKaHH.
MpI1ieyHbIe TKaHH. aHu
|
HEeHT
pa
«To
yKa
pocTt
a».
24 TkaHu BHyTpeHHel
" | cpenbl
OnopHO-MeXaHUYECKHE
TKaHH.
MUKpPOCKOTIBI, TOTOBBIE
DBOJIIOIHS OTIOPHBIX
. MHUKpOIpenapaTsl — XapakTepu3yrmT U
TKaHEH y )KUBOTHBIX. .
Pa3HOBUAHOCTH TKaHEH TTpa KJIaCCU(PUIMPYIOT TKAaHU
BHYTPEHHEU Cpeibl BHYTPEHHEU CpeJibl. .
27 | Ilpaktuueckas pabora Ne9 yp PEAEL, KTH- yIp PeaL
Vsvaenie Txanei MukpodoTorpadpuu, « PaccmarpuBarot
Y1 N CIIHCKH CAlTOB, M 0COOCHHOCTH UX
BHYTpPEHHEI cpefbl ¢
JIOTIOTHUTEIbHAS CTPOCHHMS
HCII0JIb30BAHHEM
auTepaTtypa
000opy/10BaHMSI LIEHTPA
«Touka pocray.
DIIeKTPOHHBIE W3y4aroT TUIIBI
NmMmynurer. MuKpodoTorpadu, Muc | ummynurera. [IpuBoast
28 | Tumbsl UMMYyHHTETA. CIIMCKH CAMTOB, KyC JI0OKa3aTeNbCTBA TI0
CIINJ — ayma XX Beka. JOTIOJTHUTEILHAS cus HEOOXOIUMOCTH
JuTepaTypa BaKITWHAIIHH.
2.5. | HepBHasi TKaHb (3 )
PaziauuaroT Ha
HeliponHnas teopust MHKpOGOTOrpadusx
29 | Crpoenue Heitpona. Axcon [Ipesenranus , LHOP, Jlex | kneTku HEpBHOU TKAHH,
' MuKpodoTorpadun s U3Y4aroT CTPYKTYpPY

U JCHIPUTHI

HEHpOHA KaK €JUHULLY
CTPOCHUS HEPBHOU




TKaHH.

HepBHble kiieTku
0EeCII03BOHOYHEIX.
B3anmonerictBue Mexay

MHuKpOCKOBI, N3yyaror HEpBHBIE
HEPBHBIMHU KJIETKAMHU [Ipa
MUKpOIIpenaparsl, TKaHH, BBIICTISIOT UX
30 | [Ipaktuueckas pabota KTH
. Ha0OPBI JIEKTPOHHBIX CYILIECTBEHHBIC
Nel0: U3yuenue HepBHOM . KyM
MuKpodoTorpaduit MIPU3HAKU.
TKaHH. € UCNO0JIb30BAHUEM
000opy/0BaHMsI LIEHTPa
«Touka pocray.
HeiipocekperopHbie
KieTku. I'nus. HepBHas
cucTeMa — rilaBHast PasznuyaroT Ha Tabnunax
WHTETPUPYIOIIasi CUCTEMA u (otorpadusx HEPBHBIE
OpraHu3Ma >KHBOTHBIX U TKaHH, JaI0T UM
yenoBeka. [IpakTuueckas MUuKpOCKOTIIHI, Ipa XapaKTEPUCTHKY,
31 pabota Nell: M3yuenue MUKpOIIpEnaparsl, KTI:/I CpPaBHUBAIOT.
AIEKTPOHHBIX Ha0OPHI IIEKTPOHHBIX B YcranaBimMBaroT
MuKpodoTorpadpuit MukpogoTorpadpuit ™ B3aUMOCBSI3b UX
HEPBHOM TKaHH. € CTPOEHUS C
HCNO0JIb30BAHUEM BBITIOTHSIEMBIMHU
o0opynoBaHMsl LIEHTPa GyHKIMSIMH.
«Touka pocray.
II1. Y4ebno-
HccJie10BaTe/IbCKast
nesiTeJIbHOCTD (2 1)
N AHanu3upyroT U
LHOP, MynbTUMe TUIHBII py
Pemenue akTyalibHbBIX OIICHUBAIOT CMbICIIOBBIE
KOMILIEKC Kon
3a/1a4 OMOJIOTUU U YCTaHOBKH 10
32 Cnucok Tem dbepe
MEJUIMHBL. 3aluTa OTHOIICHHIO K CBOEMY
UCCIIEJIOBATENLCKUX HIUS
MIPOEKTOB 3I0POBBIO U 3JI0POBBIO
paboT npunaraercs
OKPY)KAIOIIKX.
BreiaBuraroT runotessl u
. . | Kon | aprymentupyror
HOP, mynpTuMeuiiHbII PryM pyio o
33 | 3ammTa NnpoeKToB. depe | pe3yabTaThl CBOCH
KOMILJIEKC .
HIUSA | UCCIEN0BATENbCKON
JEeSITeIbHOCTH.
IV. 3akmouenne (1 4)
IIpuBonsaT
JI0Ka3aTellbCTBa
HE00X0IMMOCTH
3HauEHHUE 3BOJIIOLUOHHOTO .
Tabmust, [IOP, Kpyr | nonydeHHbIX 3HaHUHN 715
MoJX0/a NpU U3y4eHUH N .
34 o MYJIbTUMEIUNHBIN JBIA | pelIeHus aKTyadbHBIX
KJIETOK U TKaHEH KUBBIX .
KOMILJIEKC CTOJI | 3aJ]a4 COBPEMEHHOM

OpraHu3MoOB.

HAYKH, JUIS BEACHUS
3JI0pOBOTO 00paza
KHU3HH.




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 6uonrocuu

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 nieneit, sSIBISIONIAXCS TJIABHBIM yciaoBUeM 3D eKTHBHON yaeOHOH
JESATETHFHOCTH 00yJaOIIUXCs, HEBO3MOYKHA 0€3 MCITOJIb30BaHMS OCHOBHBIX 00pa30BaTeIbHbBIX
pECYpCOB: y4eOHO-METOAMUYECKUX MAaTEPHATIOB, HATJISIIHBIX JEMOHCTPALIMOHHBIX MOCOOUH U
TabJIuUII, ANIEKTPOHHBIX yueOHUKOB. [Ipu oT6ope cpeacTB 00yueHus coOI0ICHBI CAeAYIOIINe
yCIOBUSL: yYTEeHA crielu(uKa Kypca U COOTBETCTBEHHO BKIIFOUEHBI JOCTHKEHUS HOBEUIITNX
MH(OPMALIMOHHBIX TEXHOJOTUH (MyJIbTUMEINA, UHTEPAKTHUBHAS JOCKa, ayJHOBHU3yaIbHbIC
CpeJlCcTBa);

Texuuueckue cpeacTBa 00y4eHHUS:
¢ KOMIBIOTEpP MYJIBTUMEAUNHBIN C MAKETOM MPUKIAJAHBIX TPOTrPaMM (TEKCTOBBIX,
TaOMUYHBIX, TPAPUUECKUX U MPE3ECHTAIIMOHHBIX), C BOZMOKHOCTHIO TIOIKITIOYSHHUS K
WHTEPHET: UMEET ay/IMO- ¥ BUIE0 BXObI M BBIXO/Ibl U YHUBEPCAIBHBIE MMOPTHI, IPHUBOIAMHU
JUTS YTSHHSI U 3aMHCU KOMIAKT-IMCKOB: OCHAIIIEH aKyCTUYECKUMHU KOJOHKAMH.
e HurepaktuHas 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, MUTOXOHIPUH 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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