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[HosicHuTeIbHAA 3alIMCKA.
[Ipennaraemslii Kypc npejiHa3HaYeH IS yHdallnxcs npodunbHbix 10-11 kmaccos
CpPEeHUX LLIKOJ, TMMHA3Ui M IULIEeB €CTECTBEHHOHAYYHOTO ¥ MEIMKO-
OHOIOrMYECKOT0 HalpaBleHUs.
Leap kypca: YriayGuTh H 00001HTH 3HAHUS YHALIHXCH O KJIETOHHOM
CTPOEHHH KHBbIX OPraHH3MOB.

OcHOBHAas KOHIIENIMS Kypca 3aK/1i04acTcsd B KOMIJIEKCHOM noaxoje 1npu

M3ydeHWH JKUBBIX OPraHW3MOB Ha Pa3HbIX YPOBHAX MX OpraHn3allui (ot
MOJIEKYJISIPHO-KJIETOYHOTO 10 CHCTEMHO-OPraHHOr0). BonpoCk! CTpOCHHS KIIETOK,
paccMaTpuBaeMble B Kypce «Ob1uel 610I0rHi» CTapIMX KJIAacCoB CHIIBHO
OTOPBaHbI 110 BPEMEHHU OT KypPCOB 300JI0THH, RHATOMUHU 1 PU3HOJIOTUHH KHBOTHDIX
W YeoBeKa, pacCMaTpPUBAeMbIX B 6-8-bIX Kilaccax. TeM cambiM paspbiBacTCs
(GopMUpoBaHUE 1IETOCTHONO NPEACTABICHHS O SAMHCTBE OpraHu3alil BeeX
JKMBBIX CYILECTB Ha OCHOBE HX KJI@TOUHOTO CTpoeHUs. BaxHo eue pas nokasatb,
YTO BCE TKAHH W OpPraHbl AKUBOTHBIX TOCTPOEHbI Ha €/INHON KIIETOYHOH OCHOBE,
UMeloIlell ob1re npru3Haky 1 0COOEHHOCTH.

CDaBHHTGHBHO-BBOH}OHHOHH&H HaIpaBJEHHOCTh Kypca 3aKjII04acTcs B TOM, 4YTO

[PH PACCMOTPEHUH BOIIPOCOB CTPOEHMS KIICTKH, TKAaHEH 1 OpraHos
MHOTOKJIETOUYHBIX )KHBOTHBIX Bay»KHO M10KA3aTh, YTO B MpOLECCE 3BOJIOINH Yy
OpraHU3MOB Ha OCHOBE OCHOBHBIX €/IMHBIX 3aKOHOB CTPOCHHs 1
(GyHKIIMOHUPOBAaHHS KJIETOK CJ0KUIUCH PA3NUUHbIE BADUAHThl OpraHnsalni
TKAHEBBIX U OPTaHHbIX CHCTEM .MeTOI0MOIHYECKON! OCHOBOM JTOTO CITYIKUT
TeOpUs «3BONIOLMOHHON JMHAMUKHK TKaHeH» aKaJeMHKa A.A.3aBap3uHa.

CTOPHKO-NIATPUOTHYECKHI aKLIEHT NPY U3ydeHuH duonorun. B nanHoM Kypcee

[IponaraHaupyroTcsa JJOCTUXKEHUS OTCUECTBEHHDBIX Y4C€HbIX, KOTOpPBIC BHECJIN
UCKJIFOYUTEJIBHBIM BKJIA B pa3BUTHUC OUOJIOTHH.

Jkoyorvyeckas HalpaBJI€HHOCTb Kypca HallpaB/ieHa Ha (l)OpMI/IPOBaHlde N

yualmxcs TBEP/I0T0 YOk AeHHUs, 4TO HeOIaronpusaTHbIE (paKTOpbl, KaK BHELLIHEH,

TaK U BHyTPEHHEH NPUPO/ILI, BKIIIOYas BPEIHBIC



anBblqKu(HapKOTMKH,anKoronb,Ta6aK),CTpecc:bI, HapylIeHHbIH
[ICMXO3MOLHOHABHBIH (POH, CEPHE3HO CKA3bIBAFOTCS HA COCTOSIHUM OPraHn3Ma,
3aTparuBas camble TIyOUHHbIC MOJICKY IS PHO-TCHETHICCKHC OCHOBBI
NeSTeNbHOCTH KIETOK, B 4TO C 10J100HOT0 Pojia HapyLICHHAMH O60opoThCA
4pe3BbIYalHO prz[Ho 1 TIOPOi HEBO3MOKHO.

ra yacTh Kypca npeanonaraeT WHPOKOe HCNOb30BaHNE HMOCTPATHBHOTO
maTepuana, KOMIbIOTepa.

3ajgaum Kypca:

1. copmupoBaTh HEJOCTHOE NPEACTaBIeHHE 0 AHHCTBE OpraHH3auuH
BCeX ;KHBBIX CYIIECTB HA OCHOBE HX KJI€TOYHOro CTPOCHHU;

2. MoKa3aTh, YTO B Mpolecce IBOTIONHH Y OPraHU3MOB Ha OCHOBC
OCHOBHBIX eJMHBIX 3AKOHOB CTPOEHHS H GYHKUHOHHPOBAHHS KJIETOK
CJI0H/IMCH PA3JMUYHbIe BADHAHTBI OPraHK3allHH TRAHCBLIX H
OpraHHbIX CTPYKTYP. |

ITiapupyemble pe3yJibTaThbl.

Yyamuecsi 10/1KHbI 3HATD!

e PUHIMNUAIBHOE YCTPOKCTBO CBETOBOTO U 3NCKTPOHHOTO MHKPOCKOTIA;

o [IOOKEHUS KISTOUHON TEOPHH; HCTOPHIO CO3/IaHMs KIETOUHOH TEOPHH;
ee 3Ha4YeHHe;

e 0COBEHHOCTH MPOKAPHOTUUYECKOH U DyKapUOTHHECKOH KICTOK;
POUCXOKAEHUE H BOJIIOLMIO KIIETOK;

e CXOJICTBO U Pa3iuyMs ’KUBOTHOH 1 pacTUTENBHOM KIIETOK; THIOTE3bI
IPOMCXOKICHHUS KUBOTHOU 1 pacTUTEbHON KIIETKH;

e OCHOBHBIE KOMIIOHEHTBI U OPTaHOK/IbI KIECTOK;

e OCHOBHbIE 3Tallbl CHHTE3a B 9yKapHOTHYECKOH KIIETKE;

e 0OCOBEHHOCTH sJIEpHOTO armapaTa 1 pernpoiyKiiu KIE€TOK,
MPOUCXOKAEHHUE 511pa;

e CTpOEHUE BUPYCOB, UX THIIbI, KU3HEHHDBIHM LIMKI, COBPEMEHHOE
cocTosiHUe TIpobieMbl GOPBOBI ¢ BUPYCHLIMA H(QEKUUAMM;

e PEAKIIMIO KJIETOK Ha BO3[EHCTBIE BPEIHbIX (haKTOpOB CPE/bl;



onpeenenue ¥ KiaccHGUKaluio TKaHeH, TPOUCXOKACHHE TKaHeil B
3BOJTIOLIMM MHOTOKJIETOYHBIX;

OTIMYUTENIbHBIE OCOOEHHOCTH CTPOEHUSI OCHOBHbBIX TUIOB KJICTOK H
TKaHell MHOTOKJIETOUHbIX KUBOTHBIX;

MIMETb TIPeICTaBJIeHHEe O MOIEKYJIIPHO-OHOJIOTHYECKHX OCHOBAX pija

Ba)KHEMUIIINX MpoUecCOB B KJleTKax ¥ TKaHgx Hallero opraHriisMad.

Yyauinecst 10J15KHbI YMETh!

paboTaTh CO CBETOBBIM MMKPOCKOIOM ¥ MUKpOMNpEnapaTaMu;

YMETh YUTATh INeKTPOHHO-MHKPOCKOITUYECKHE GoTtorpapyu u CXeMbl
KJIETOK U ee OPraHOnJI0B,;

W3rOTOBISITD NPOCTEiIMe TIpenapaThl AJ1si MUKPOCKOMUYECKOro
MCCJIe/10BaHuUs,

OIpeIeNIATh TUI TKaHH 110 Npernapary Hiu ¢dororpaduu;

YMeTh BBISBISTH [IPUUMHHO-CIIEACTBEHHbIC CBA3M MEWY
6HOJOrUYECKUMH TTPOIIECCAMH, NPOUCXOAALIMMH Ha Pa3HbIX yPOBHIX
OpraHu3alyH KUBBIX OPraHu3MOB;

WJIIIOCTPUPOBATh OTBET MPOCTENIINMHU CXeMaMH H pUCYHKaMH
KJIETOYHBIX CTPYKTYP;

paboTaTh ¢ COBPEMEHHOH 61OIOrHYeCcKOl 1 MeJAUIMHCKON TUTepaTypon
1 MlHTEpHETOM,

COCTaBIISITH KpaTKhe pedepatsl U JOKIAMBI 10 UHTEPECYOUIMM TCMaM,
yMETh MPeJICTABIsATh X Ha 3aHATHAX;

TIPUMEHSATH 3HAHHUS QU3UYECKAX U XMMUUECKHX 3aKOHOB 1714
06bsiICHEHHs OMOJIOTHYECKUX MTPOLIECCOB;

MCIIONB30BATh 3HAHMS O KJIETKE U TKaHAX s BeJeHHUsl 310pOBoro odpasa

JKU3HU.



MeToabl H cOCo6bI A€ TeLHOCTH, 0becne nBalolHe J0CTHKEHHE
MJIAHUPYEMBIX Pe3yJabTaToB.
[1pu u3yueHHH IpOrpaMMHOro Kypca perosaraeTcs MCrnosib30BaHue
MOJLyIbHBIX TEXHOJOTUH 1 COOTHECEHHE OTACTBHBIX TeM 3JIEKTUBHOIO Kypca ¢
6a30BbiM pasesom «Ob6mas OHOnOrUs.
IIpu MpoBe/IcHUH 3aHATUH peanonaracTes JleMOHCTpaLMs BUAEOPHUIBMOB, YTO
OyAeT criocoOCTBOBATh BU3yaTH3aLlluK 1Ipe0CTaBIIsIeMOH HH(pOPMALIUH 1
YCIIEIIHOMY YCBOCHHIO y4yebHOro Marepuana.
[Tpu u3ydeHuH Kypca npelycMaTpiBacTces JIEKLIMOHHO-CEMUHApCKasi CUCTEMA
3aHATHH, JUCKYCCHH, TIPEANOarajoune TBopueckoe IOrpy KeHUe yHaluxcs B Ty
WM MHYIO cHTyauuto. Ha JeKuUH peayCcMaTpuBactc KPYIHOOJIOUHO®
M3710/KeHHe MaTeprana, pacKphITHE OCHOBHbIX KILHOHEBbIX no3uuui. Ha cemnHapax
[IPOMCXOANT yriybineHne, paciiipenue 1 peranuzauns marepuana. OHU MOTYT
IPOBOJUTECS B (hopme BLICTYTIJIEHUH yUalllMXcsi Ha OCHOBE [OKJIA108 1
pedepaToB.
Tak e rpeanosiaraceTcs NpoBeieHNe nabopaTOPHBIX U NPAKTHUECKUX pabor.
BHeay/IHTOPHbIE Hachl
KoHcyJibTanuy npenoaaBaTeis
KpuTepuu OUeHHBAHH.

Texyllue 3HaHUA MPOBEPAIOTCS € OMOILBIO TeCTOBbIX KOHTPOJILHbIX padoOT Nocie
KaKIOr0 pa3ena Kypca v TpaJIuIHOHHBIX OTPOCOB B TeyeHUE U3yyeHUs TEMBL.
OCHOBHOI aKIIEHT NP M3y4YeHUH BOMPOCOB KypCa HAMPaB/IeH Ha AKTHUBHYIO
paboTy y4eHUKOB B Kyacce B dopMe fMasora yuuTesb-yeHHK, akTHBHOTO
obcykIeHus MaTepuasla y1eHHuKaMu MEXKy co0O M C YUUTEEM.

MaTepHajLHO-TEXHHYECKOE H yueGHO-MeToAnYecKoe obecneenue.
Kypc npearionaraeT LKXPOKOE HCTIONL30BAHNC WUTIOCTPATHBHOIO MaTepuala
(cXeMbl, 3J1EKTPOHHBIE dororpadun), a Tak Ke U3ydeHne MHKPOCKOMUYECKUX
npenaparoB TKaHeH 1 OpPraHoB. JIJjist MpakTUUECKUX 1 nabopaTopHbIX 3aHATHH
HEOOXOIUMbl CBETOBbIE MUKPOCKOTIBI, #Habop MUKpOIIpenapaTos. Habop cxem

pa3HbIX TUIIOB KJIETOK U TKaHeﬁ, HX KOMIIOHCHTOB.



Copnepxcanue Kypcea.

O61uee KOIMYEcTBO 4acoB — 34 4.
[TporpamMma pacculTaHa Ha OUH TOA o6ydenus. COCTOUT U3 ABYX
B3aMMOCBsI3aHHbIX monyeit. ITepBbiid MOAYJTb «O61mas nuronorus (dbuoorus
KNeTKH) paccunTal Ha |7 4acos.
Bropoii Mmoaynb « CpaBHUTENbHAA FHCTOJIOMMS» paccuuTaH Ha |5 4acoB | 4Ha
WTOTOBbII KOHTPOJIb B BUJE TECTOBBIX 3aaHuil TIo pe3yJibTataM roja.
MoayJib1.001as UHTOJOrHs (ouonorus KJaeTKH)-174.
Tema 1. BBeaenusi B 6H0J10THIO KJICTKH -1y.
3a1auy COBPEMEHHOHN LIATOJOTHH. KieTo4Hast TeOpH1st — OCHOBHON 3aKOH CTPOEHHA
JKMBBIX Opranu3Mos. bopp0a CTOPOHHUKOB M 3aIUTHHKOB KJIETOYHOU TEOPHH.
3acilyra oTedeCTBEHHbIX yUeHbIX B 3allIUTE OCHOBHBIX MOJIOKEHU T KIIETOUHOH
TEOPUH.
Tema 2. O6Mil N1aH CTPOEHHS] KIETOK JKHBbIX OpraHu3MoB-24.
[TpokapHOThI U yKapHOTBL. CxOICTRO ¥ paznuuus. JKUBOTHas 1 pACTUTCIILHA
KIeTKa. DyKapHOTHUYeCKas KieTKa. Teopu# NPOUCKOKACHHMS 3yKapMOTHUECKOH
KJIETKH.
Tema 3. OcHOBHbIE KOMIIOHEHTHI H OPraHOMAbL KJIETOK-04.

3.1.CoBpeMeHHas MOJiejlb CTPOCHHUA KeTouHoM MeMOpaHbl.

VHUBepCallbHbIH XapakTep CTPOCHUA mem6panbl. CocTa u (hyHKLMHU MeMOpaHbi.
HanMmeMOpaHHbIH KOMIIIEKC (KASTOYHbIE CTEHKHA TIPOKapHOT, PACTUTENIbHBIX
KJIeTOK 1 rpubOB, MNIMKOKATMKC JKUBOTHBIX KJIETOK), Ero COCTaB M 3HA4CHUE B
JKW3HH KJIETOK U OpTaHu3Ma.

3.2 1lyTomnya3zMa U Oprasonbl.

[IMTOCKENET KIETOK, €r0 KOMIOHEHTRI 1 (QYHKOMH B Pa3HbIX THITaX KICTOK.
MemO6paHHble OPraHOM/bl KIETKH. Hx cTpoeHue U GYHKUMH B KICTKAX.

3 3. MUTOXOHAPHUU U XJTOPOMIaCThbl.

Tyl o6MeHa BelllecTs B kieTke. VICTOUHNKH SHEPIHH B KICTKE. ["eTepoTpodbl U

aBTOTpO(bl. OCHOBHBIE 3aKOHbL GUOdHEPreTHKU B KIIeTKax. 3a4eM HyXKHa YHEprus



KeTke. MUTOXOHAPUS — SHEpreTHieckas CTaHuus KIeTKU. THbl MUTOXOHJAPHH K
ux crpoenne. CospeMenHas cxema cuntesa AT®. XnoponnacTsl # (bhOoTOCUHTES.

3.4. Pubocomnl. CunTes Oenka.

Tunbl ¥ CTPYKTypa pubOCOM Mpo-1 SyKapruoT. OCHOBHEIE 3TaHbl CHHTE3A benka B
3y1<apnomqeckoﬁ KIIETKE; TPAHCKPHUIILIAS ¥ TPAHCISALIUS. JIICMEHTB
MOJIEKYJIIPHO-OHOTOrHIECKUX MEXAHH3MOB PEryNiAliMK 3TOro NpoLecca.

Tema 4. SlgepHblii annapaT H penpoayKuHs KIeToK-44.

4.1. SInpo DyKapuOTHYECKON KJIECTKHM ¥ HYKJICOUL [IPOKAPUOT.

Crpoenue n 3HaueHue aapa. [lonarue o xpomarnse. [Ipejicrasienus 00 ynakoBKe
FeHETHYECKOTo MaTepuaia y po-u 3ykaproT. CTpyKTypa XpoMOCOM. SIPBILLKO,
ero crpoeHue 1 GyHKLHUH.

4.2, YKu3HeHHbIM IMKJI KJIETKHA. PenpoayKIius KJIETOK.

[ToHsSTHE O KH3HEHHOM LIMKJIE KIETOK, ero nepuosl. Permikanus JTHK —
BasKHeI ML STam KU3HM Ki1eTokK. Mexanusm u npouecc pernnkauud JTHK.
MuUTO3, ero GUOJOrNUecKoe 3HaYeHHe, OCHOBHBIE (pa3bl, PETyIALMS.
Pa3sHOBHIHOCTH MUTO3a B KJIeTKaX pa3HbIX OpraHu3moB. JleieHue u
nubdepeHLIUpoBKa KIETOK, HX COOTHOLIeHHe. MeHo3, ero OHOJIOTMYECKOE
snauenne. CTalMOHAPHbIE H KaMOuabHble KIeTouHble cucTeMsl. [lonaThe o
CTBOJIOBBIX KJIETKAX, MX 3HadeHne B QyHKUMOHWpOBaHKe opranuiMa. Teopus
CTBOJIOBBIX KJIETOK. Pax — HEKOHTpoupyemoe jeneHue kietok. [Ipodiema
CTapeHus KIeTOK M TKaHeH.

Tema 5. Bupychbl kak HekjeTouHas Gpopma sKH3HU-24.

CrpoeHue BUPYCOB W MX THIbL. JKU3HEHHBIA LMKI BUPYCOB (Ha MpuMepe Bupyca
CIT1/la uny renarura). Knerka — X035MH U BUPYC — [1apa3uT: CTpATErnA
p3aumoyeiicTust. COBpeMeHHOe COCTOSHUE MPobieMbl 60pbOb! ¢ BUPYCHBIMH
undexunsaMy. BakunHauus: JOCTHKEHHS 1 IPOOIeMbl.

Tema 6. DJieMeHTbI MATOJOTHH KJICTKH — 24.

PeakllMs KJIETKH HA BO3AEHCTBUE BpeAHbIX (PAKTOPOB Cpe/ibl (1KOroJb,
HAapKOTHKH, KypEeHHE, TOKCHYHbIE BELIECTBA, TAKEIIBIC meTasnbl). ObpaTuMble U

H€O6paTI/IMbI€ MMOBPEKIACHUS KIICTOK. KneTodHble U MOJIEKYJISIPHBIC MEXaHHU3MbI



MOBPEKIAIOILEro AeUCTBHS PA3IMUHBIX (PaKTOPOB Ha CTPYKTYPY H (YyHKUHUIO
KJIETOK.

IpoMexKyTOUHbI KOHTPOJIb- 14

MonyJib 2.CpaBHHTE/IbHAS THCTOIOTHS — y4EHHE O TKAHAX MHOTOKJICTOUHDIX
OpraHH3MOB — iSq.

Tema 1. [TousiTHe 0 TKAHSIX MHOTOKJIETOYHBLIX OPraHH3MOB -14.

Ornpenenenye TKanu. Teopus «dBOJTIOLHMOHHON IMHAMHKH TKAHEBBIX CUCTEM
A.A.3aBap3uHa: OCHOBHBIE MosoxkeHus. Knaccuuralus TKaHe .
[Tporcxoxkaenye TkaHeH B IBOJIFOLUM MHOTOKJIETOUHBIX JKHBOTHBIX H pa3BUTHE
TKaHel B NpoLecce MHAWBUIYaJTbHOTO Pa3BUTHA OpraH13ma.

Tema 2. dnuTeHalbHble TKAHH — 24.

[1OKpOBHBIE FMUTENKMH TI03BOHOUHBIX ¥ OECIO3BOHOYHBIX KUBOTHBIX. Onuu
(GYHKUMH — pa3Hble pelleHuUs.

Kuuieunsie 3nuTeNuu. TUIIBI THILEBAPEHUA B mﬁBOTHOM MHpE —
BHYTPHMKJIETOYHOE W nonocTHoe. KTo 1 Kak nepeBapuBacT MHLILY; MO3anKa
9BOJIIOLIUHU.

Tema 3. Mpbilieuylble TKAHH — 24.

TUIIbl MBILIEUHBIX TKAHEH Y NO3BOHOUHBIX U OECIIO3BOHOYHbBIX KHBOTHBIX.
OcoBGeHHOCTH UX KJIETOUHOI0 ¥ TKAHEBOTO CTPOCHUS B Pa3HbIX TPYyIITax
JKHBOTHBIX. CXO/CTBO M Pa3Indus; Napaieiu3M i ausepreHuns. OCHOBBI
TIOHMMAaHHS MOJIEKYJISIPHBIX MEXaHW3MOB MBILIEYHOIO COKpALeHHMS.

Tema 4. Tkanu BHyTpeHHel cpebl (COCAMHUTE/IbHAS TKAHb) — S4.
OnopHo-MexaHndeckie TKaHH. CXeMbl CTPOSHUS U 3JIEMEHTBI 9BOJIIOLIMH ONOPHBIX
TKaHeH y )KUBOTHAIX.

Tpoduko-3aiuTHbIe TKAHW. KpoBb. DIEMEHThI KPOBH MO3BOHOUHBIX KHBOTHBIX 1
yenoseka. OyHKIMs KPOBU. JIbIXaHME ¥ KPOBB; JIbIXaTENIbHbIC TMTMEHTBI, X
3HaYeHue AJis ra3000MeHa ¥ pa3HOBUAHOCTH AbIXATEbHbBIX TMITMEHTOB Y
’KUBOTHBIX.

Bocnajienue 1 nMMyHHTET. Heo6X01MMOCTh 3aIMThI BHYTPEHHEH CPEllbl OT

BHEIIIHUX areHToB. TKaHu U KIIETKHU, NPUHUMAROIIHE ydyacCTUe B 3allHUTHBIX



peakuysix opranu3Ma. IMMYHHTET; MOHSITHE 00 OCHOBHbBIX THITAX UMMYHUTETA.
[IpoTekaHne UMMYHHOHU peakMK B OpraHi3Me NpH MonajaHii aHTHICHA.
®akTOpbl, BIUsOLIKME Ha GYHKLMOHUPOBAHHE HMMYHHOH CHCTEMBI.

Tema 5. Tkanu HepBHO# cHeTeMbl — 44.

3HaueHue HepBHoﬁ CHUCTEMBI KaK TJIaBHON HHTEIPUPYIOLLEH CUCTEMbI HALLIETro
opraHM3Ma. DeMeHTbl HePBHOH TKaH!: HEHPOHBI M TIIHAJIbHBIC KICTKH.
YHUBepCabHbIH xapaKTep paboThl HEPBHBIX KJIETOK BCEX OPraHH3MOB H KaK
CNeACTBUE, TIPUHLIMITMAIIEHOE CXOJCTBO CTPOCHUS HEHPOHOB MO3BOHOUHbIX U
0ecI103BOHOYHbBIX KHUBOTHBIX.

MesxHelpOHHBIE B3aMMOIEHCTBU; CHHAICHL. MIX TUIIbL, CTPYKTYpa U
MOJIEKYNISIpHbIE OCHOBBI Mepelayy HEPBHBIX HMIYIbCOB B CHHAIICAX.

iU — BayKHBIH >TEMeHT HepBHOM CUCTEMBI. Y4acTHe INIuK B 00pa30BaH1H
060J104eK HEPBHBIX BOJIOKOH, B OOMEHHBIX NIpOLECCax B HEPBHOU TKaHW U
HernocpeACcTBeHHOH paboTe HEMPOHOB U CHHATICOB.

Perenepauus B HepBHOU cucTeMe. Perenepanust HEPBOB 1 HelipoHoB. CTBOJIOBbIC
KJIETKH B HEPBHOM CHCTEMe B3POC/IbIX JKUBOTHBIX ¥ YENOBEKA — HCTOHHUK
o6HOBNEeHHs HelipoHoB. CoBpeMeHHas MOy JIbHAs KOHLENKsA CTPOCHHA HEPBHBLX
LIEHTPOB B HEPBHOI CHCTEME TO3BOHOUHbIX 1 OECIO3BOHOYHBIX KUBOTHbIX.
Moayiib kak MophodyHKIMOHABHBIH 010K 1:000ro HepBHOI'O LEHTPA.
3akoueHHe. 3HaYeHHe IBOJIOIHOHHOIO NOAX0/1a MPH H3YYEHHH KJIETOK H
TKaHeil )KHBOTHBIX H YejoBeka — 14.

O611e6HOoIornYecKiue 3aKOHOMEPHOCTH, OTKPBITHIE MPH W3Yy4EeHHH OCHOBHbIX
CTPYKTYP Y IPOLIECCOB B )KUBOU MPUPOJE, - OCHOBA COBPEMEHHOM MOJIEKyIsipHOH
GUOJIOTUM ¥ MEIUIIMHBL. MoelbHbie 0OOBEKTHI JUTs PEIICHUA aKTyaJIbHBIX 3a/1a
COBpeMeHHOW OUOOTHH ¥ ME/IULIUHEL.

UTorosblii KOHTpPOIb — 14.



YyeOHO — TEMAaTHYECKOE INJJaHHPOBAHHE

KonnyecTBo 4acos Dopmbl
Tema Bcero | Ayaurop | Bueayau | B T.u. KOHTPOIs
HbIX TOPHBbIX Ha
npakT
"_
Yyecky
10
nesites
bLHOCT
b
Mogayas 1 184 154 64 3y
O6wasn
UMTOJIOTHA
Beenenue Iy Iy Bxonsiui
KOHTPOJIb
OO61uuit nnax 29 24 2y Iy PaccmartpuBaHue
CTPOEHUSI JKUBBIX noa
OpraHu3MOB MHKPOCKOIIOM
KJIETOK JKMBBIX
OpraH13MOB,
paboTa ¢
3JIEKTPOHHO-
MHKPOCKOIHYEC
KUMH
dboTorpapuamMu
1 cCXeMaMu
KJIETKH
OcHOBHbIE 64 64 Iy TecTbl Ha
OpraHouibl U 3aJlaHHY10 TEMY
KOMIOHEHTBI
KJIETOK




AnepHbld anmnapar 4y 4y 24 lu | BeImosiHeHHe

U penpoyKuus TECTOB

KJIeTOK

Bupycs! kak 24 24 24 Kpyrasiit cron

HEKJIeTOYHasl (CemuHap)

dhopma KU3HU

DIIEMEHTBI 24 29 ceMUHap

MaTONOTMU KIIETKU

[IpoMeKyTOUYHBIH Iy 1y Brinosnnenue

KOHTPOJb TeCTOB

Moayab 2 164 [1u 64 Sy
CpaBHHUTe/IbHASA
FHCTOJIOT Usl

[lonsTHe o TKaHAX lu Iy JlaGopaTtopHas

MHOTOKJIETOYHBIX pabota

OpraHu3MOB

DNUTeIHaIbHbIE 24 24 Iy JlabopatopHas

TKaHH paboTa

MpblllieyHble TKaHH 2y 24 4 lu Jlabopatopnas
pabota

TkaHu S4 Su 34 lq JlabopaTtopHad

BHYTpPEHHEH pabora

cpeabl Kpyraeiii cron

TkaHu HepBHOHI 4y 4y 24 Iy JlaGopatopHasi

CHUCTEMbI paboTta
CemuHap

Htoroseii Iq lu BeinonHeHue
TEeCTOB

KOHTPOJIb
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!\)

caiit ynusepcureta FOrta (CLLIA) 1o ki1eTo4Hoi OHUOIO0r1H, THCTOJOTHH,
aHaToMuu M dusrosoruu. http://cellbio utmb.edu

caiiT yueGHuKa 1o 6uosoruu http://www.biology.com/cambell

. caiiT ynupepcuteTa Maitnil (I'epManus) N0 MUKPOCKOMUYECKOH aHaTOMHH.

[IUTOJIOTMH U FUCTONOrMHM. htt://www.uni-
mainz.de/FB/Madizin/Anatomie/Workshop

caiit MI'Y (Poccus) no BceM pasjenam OHON0rHU,Me/IMLHHBI H IPY UM
HaykaM . htt://www.nature.ru

caiit CopocoBcKoro 00pa3oBaTesIbHOIO JKypHala htt://www.issep.rssi.ru
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