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[DnexTponnslii pecypc] / OO0 I'K «'D0TAP». — M., 2015. — Pexum
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1. Iesn u 3a1a4u OCBOEHHS TUCHUTLTUHBI
Llesn ocBoeHHSs yu4eOHOM TUCIUIUTHHBI (MOYJISI) COCTOUT B OBJIAJICHHH 3HAHHSIMH:

-00 00IIMX 3aKOHOMEPHOCTSIX, MPUCYIIUX KIETOYHOMY YPOBHIO OPTaHU3AIINH KUBOH MaTEepHH,
- 00 00IIMX 3aKOHOMEPHOCTSIX OPTaHU3AIMH KHUBOKH MaTEPUH, TIPUCYIIIUX TKAHEBOMY YPOBHIO
OpTraHH3aINH,

- O IPUHIIAIIAX PA3BUTHS )KUBON MaTEpUH, TUCTOTCHE3a M OPraHOTeHe3a ,0CO0CHHOCTSX
pa3BUTHS 3apO/IBIIIA YETOBEKa,

- 0 TOHKOM (MHUKPOCKOITYECKOM YPOBHE) CTPOSHHSI CTPYKTYp Tea YeJI0BeKa JUis
MOCIIEAYIOMIETO U3YyUeHUs CYITHOCTH UX U3MEHEHUN TIPHU OOJIE3HSX U JICUCHUH.

[Tpu 3TOM 3aaYaMu TUCHIUTUIMHBI SIBIISFOTCS:

- IPUOOPETEHNE CTYACHTAMH 3HAHUN O (PH3UKO-XUMUYIECKOU CYIIHOCTH MPOIIECCOB,
MPOUCXOSIINX HAa MOJICKYJIIPHOM, KJIETOYHOM, TKAHEBOM, OPIaHHOM YPOBHSIX,

- (hopmupoBaHUST HABBIKOB N3YUYCHHS HAYUYHOU TUTEPATYPHI U OPUITHAIBLHBIX CTATHCTHYECKUX
0030p0B,

- (hopmupoBaHUE Y CTYZICHTA HABBIKOB OOIICHUS C KOJJICKTUBOM.

2. MecTo yueOHOM qucuuiuidibl B cTpykrype OOII:

YyeOHas  AMCHMIIMHA  THCTOJOTHS  OTHOCHUTCA K  IHKIYy  MaTeMaTU4YeCcKui,
€CTECTBEHHOHAYYHBIN, 0a30Bast 4acTh.

s u3ydenust JaHHOW y4yeOHON AUCUHUIUIMHBI HEOOXOIUMBI CIIEAYIONINE 3HAHUS, YMEHUS U
HaBBIKK, (QOpPMUpYEMBbIC  TPEINICCTBYIONUMHU  JUCHUIUIMHAMH  (Qu3uka, oOmas u
OmoopraHuydeckas xumus, 6uoio2us

3. TpeGoBaHUs K OCBOEHUI0 YUeOHOI TMCUHMIIJIUHDI:

B pe3ynbTaTe n3ydeHus: AUCIUIUIMHBI CTYICHT JOJIKEH:

3HaTh:
- OCHOBHbBIE 3aKOHOMEPHOCTH Pa3BUTHUS U KU3HEACSATEIBbHOCTH OpPraHu3Ma 4eJOBeKa Ha OCHOBE
CTPYKTYPHOM OpraHu3aliy KJIETOK, TKaHEH W OpraHoB; THCTO(YHKIIMOHAIbHBIE OCOOEHHOCTH
TKaHEBBIX JIEMEHTOB; METOJIBI MX UCCJICIOBAHUS;
- TIpaBUJIA TEXHUKU O€30MacHOCTH W paboThl B (PU3MUECKUX, XUMHUYECKHX, OMOJIOTMUYECKHX
Ja00paTopHsIX, C peaKTUBAMHU, IPHUOOPAMH, KUBOTHBIMU;
- OCHOBHBIE (DM3UYECKHE SIBJICHUS M 3aKOHOMEPHOCTH, JIeKAlMe B OCHOBE IPOIIECCOB,
MPOTEKAIONIMX B OpPraHU3ME YeJOBEKa; XapaKTePUCTHUKU BO3ACUCTBUSA (U3MUECKUX (aKTOpOB Ha
OpraHu3M;
- XMMHKO-OMOJIOTHYECKYIO CYIIHOCTh MPOILIECCOB, TMPOUCXOMAAIIUX B OpraHM3Me YeloBeKa Ha
MOJIEKYJIIPHOM M KJIETOYHOM YPOBHSX;
- 00mue 3aKOHOMEPHOCTH TPOUCXOXKJICHUS M Pa3BUTHS KU3HU; AHTPOIOTEHE3 U OHTOTCHE3
JeJIOBEKa;
- (yHKIMOHATBHBIE CHUCTEMBl OpPraHHM3Ma YeJIOBEKa, MX PETYISAIUI0 U CaMOPETYISALUI0 TPU
BO3JICHCTBUU C BHEIIHEHN CPEIOif;
- CTIPYKTYpy MU (YHKIIMHM HMMYHHOW CHCTEMBI 4YEJOBEKa, €€ BO3PACTHBIE OCOOCHHOCTH,
MEXaHU3MBbI Pa3BUTHUS U (PYHKITMOHUPOBAHHMS, OCHOBHBIE METOIbl UMMYHOIUATHOCTUKH; METO/IbI
OIIEHKM UMMYHHOTO CTaTyca.

Ymern:
- TMOJIb30BaThbCA y4yeOHOW, HAYYHOH, HAYYHO-TIOMYJISPHOM JUTEepaTypo, ceTbio MHTEepHEeT Iuist
npodeCcCHOHATBLHOMN 1eATETbHOCTH.
- paboTaTh ¢ yBEIUUUTEIbHOW TEXHUKON (MUKPOCKOIIAMH, ONITUYECKUMU U IIPOCTHIMH JIyIIaMH);
- J1aBaTh THCTO(PHU3MOJIOIMYECKYIO OICHKY COCTOSHHS PA3JIMYHBIX KIETOYHBIX, TKAHEBBIX M
OpPraHHBIX CTPYKTYP Y Y€JIOBEKa;



Baaners:
- 0a30BBIMH TEXHOJOTHSMU IpeoOpa3oBaHusi WHPOPMALMU: TEKCTOBbIE, TaOJIMYHBIE,
peIaKTopHbIE, TOUCK B ceTH HTepHeT;
- HaBBIKAMH MHUKPOCKOIMHMPOBAHUS W aHAIM3a TUCTOJIOTMYECKHX IPETapaToB U 3JIEKTPOHHBIX
MUKpodoTorpadmii.

4. O0beM TUCHUIIMHBI 1 BHABI Y4eOHOI padoThl
OO0miast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABIISIET 6 3aUE€THBIX €IUHUII.

Bcero CemecTpbl
Bun y4ue6Hoii padoThI 3;{1?:)/“ Ne 2 Ne 3
e TMHMII 4acoB 4acoB

1 2 3 4
AyauTOpHBIE 3aHATHS (BCEro), B TOM YUCIIE: 120 60 60
Jlexuuu (JI) 40 20 20
[Tpaktueckue 3anstus (I13), 80 40 40
Cemunapsl (C)
JlaGopaTtopHsie padoTs (JIP)
t({:;é\;(e):cTOHTeﬂbﬂaﬂ padora cryaenta (CPC), B ToM 60 30 30
Pedepar (Ped)
[TonroroBka k 3ansaTusm(I13) 60 30 30
Bua npomexyTouHoit 3auer (3)
aTTeCTAlHH sk3ameH (D) 36 36
HUTOI'O: O6mas TpyA0eMKOCTh 18 216

3ET 6 3 3

5. Conepskanue QM CHUILTHHBI.

5.1. Conep:xanue TMCUMIJIMHBI:
OO0mas rucToIorus U HUTOJIOT U

HcTopust pa3BUTHSI THCTOJIOTHU,IUTOJIOTMH M SMOPHOJIOTHH
Ha3nauenme, conepkaHue, MECTO THUCTOJIOTHH, ITUTOJIOTHH W SMOPHOJOTHM B CHCTEME
MOJATOTOBKU Bpaya. BO3ZHUKHOBEHHE U Pa3BUTHE THCTOJIOTUHU, IUTOIOTUU U dIMOPHOJOTHH KaK
CaMOCTOSITEJIbHBIX HayK. PoJIb OT€YECTBEHHBIX yUEHBIX B CO3/IaHUM CaAMOCTOATEIBHBIX Kadeap
ructonoruu B Poccun B XIX B. PazButue ructonoruu, MUTOIOTUU U dMOpuonorud B XX B.
CoBpeMeHHBIN ATall B PA3BUTHH TMCTOJIOTHH, IIUTOJIOTUN U YMOPHUOJIOTHH.

I'ucronornyeckas TeXHUKA.
MeTtoapl HW3TOTOBJICHHS TPEMapaToB JJII CBETOBOW MHUKpOCKomuH. CyYITHOCTH W METOJIbI
¢dukcanuu MUKpOOOBEKTOB. CIIOCOOBI YIIIIOTHEHUS (3aTUBKH). MUKPOTOMHUS C UCTIOTB30BAHUEM
Caja304HbIX, POTAIMOHHBIX MHKPOTOMOB. Merton 3amopakuBaHus. CyIIHOCTP W METOMBI
OKpacKH MHKpPOIpPENnapaToB W WX 3aKIIOYCHUS B Oalib3aM, CMOIIbI, KeJlaTWH. Buasl MUKpO-
MpenapaToB - CPe3bl, Ma3KH, OTIEUYATKH, IUICHKH. TeXHWKa MUKPOCKOMUPOBAHUS B CBETOBBIX
MUKpockomnax. OcCoOEHHOCTH MHKPOCKONHUHU B YIbTPA(UONIETOBBIX JydaX, JIFOMHHECIEHTHAs
MHUKpPOCKOTIHSI, (pa30BOKOHTpPACTHASI MHKPOCKOMHS, HWHTEPPEPEHIIMOHHAST MHUKPOCKOIHS,
na3epHass KOH(MOKaIbHAs MHUKPOCKOIHUSA. DJIEKTPOHHAS MHUKPOCKOINHUs (TPAaHCMHCCHOHHAS |
CKaHMPYIOIIAasi), METOJbl M3TOTOBJICHUS MHKPOOOBEKTOB JUIsI JJICKTPOHHOHW MHUKPOCKOIIHH.
CriennanabHbIe METOMABI U3YYCHHS] MUKPOOOBEKTOB — THUCTOXUMHUS (B TOM YHCIIE JIEKTPOHHAsS
TUCTOXUMHS), paauoaBTorpadus, HMMYHOTHCTOXUMHUS, (PPAKIIMOHUPOBAHUE KJIETOUYHOTO



3

COJIEP’KUMOTO C TMOMOIIBIO YIBTPALEHTPUPYTUPOBAHUS. METOAbI NCCIIEIOBAaHUS KUBBIX KIETOK
— KyJBTYpHI TKaHEH BHE- U BHYTPU OpraHu3Mma, KJIOHHPOBaHHE, 00pa30BaHKE reTEPOKAPHUOHOB
U TUOPUJIOB KJIETOK, IPUKU3HEHHAs! OKpacKa.
KonnyecTBeHHBIE METOABI UCCIEAOBAHMS: IIUTOPOTOMETPHUS, FIMEKTPOHHAST MUKPO(POTOMETPHS,
CHEeKTPOodIyopoMeTpusi, JIEHCUTOMETPUS.
Metoapl uccieoBaHUS B AIMOPHONIOTUM — OCOOEHHOCTH (DUKCAIMM W PUTOTOBIICHUS
TOTAJIBHBIX MpernapaToB M Cpe30B OpraHoB sMOpuoHa. CepuiiHble Ccpe3bl U IJIaCTUYECKas
PEKOHCTPYKIHSI 3MOPUOJIOTHYECKUX OOBEKTOB. MeTonbl OIpeneseHus: Bo3pacTa 3MOpHOHA
YyeloBeKa.

uTon0rus (KjaeTouHasi OMoJI0rHsl).

[IpenmMer u 3a7auu IUTOJIOTUH, €€ 3HAYCHHE B CUCTEME OMOJIOTUYECKUX M MEIULIMHCKUX HAYK.
OcHOBHBIE TOJIOKEHUSI KJIETOYHOW TEOPUM Ha COBPEMEHHOM JTare pa3BUTHs Hayku. llonarue o
KJIETKe, KaK OCHOBHOH equHHIlEe >KMBOro. Hekierounsle cTpykTypbl. OOIIMii MIaH CTPOSHUS
KJIETOK JYKapHOT: KJIEeTOYHas 000J0YKa, MUTOIIIa3Ma, apo. B3aumocssa3bp GpopMbl u pazmepoB
KIETOK ¢ uX (yHKIMOHANIBHON crneuuanu3anueil.buonornyeckas memOpaHa Kak OCHOBa
cTtpoenusi  kineTkd. CTpoeHue, OCHOBHbIe cBoOWcTBa ¥ ¢yHkumu. [loHatue o
KOMIApTMEHTAIM3AMN KIETKH U ee (yHKuMoHanbHOe 3HaueHue.Knerounas obomnouka.
Bremnsis knerounas (turasmarmueckas) memOpaHa. CTPYKTYPHO-XMMHYECKHE OCOOCHHOCTH.
XapakTepucTUKa HaIMEMOPaHHOTO €108 (TJIMKOKAIMKCA) U MOAMEMOPaHHOTO (KOPTHUKAIBLHOTO)
cnos. Mopdonoruueckass XapakTepUCTUKa M MEXaHU3Mbl OapbepHOM, pPELENTOPHOH U
TpaHCTIOPTHON (PyHKUMIA. B3auMocBs3b miazmaTudeckod MeMOpaHbl Hajl- U MOAMEMOpPaHHOTO
CJIOEB KJIETOYHOH 000JI04KM B mporecce (yHKIHOHHpOBaHUS. CTPYKTypHBIE M XHMHUYECKHE
MEXaHHU3MBbl B3aUMOJICHCTBUS KJIeTOK.Crenuain3upoBaHHble CTPYKTYPbI KJIETOYHONH 0OOIOYKH:
MHUKPOBOPCHHKH, PECHUYKH, Oa3zanbHble WHBarmHaimu. Mx crpoenme u Qynxmun. OOmas
XapakTepUCTHKa  MEXKKJIETOUHBIX  B3aumoneicTBuil.  Kmaccudukamus.  MexkiaeTouHble
coeMHEHUs (KOHTAKThI): IPOCThIE KOHTAKThI, COCAMHEHMS TUIIA 3aMKa, IUIOTHBIE COEIUHEHUS,
JIECMOCOMBI, I11€JIEBUTHBIE KOHTAKThI (HEKCYChI), CHHAIITUYECKHUE COEAMHEHHSI (CHHAIICHI).

Huromnazma.l ' namonnazma. OU3MKO-XUMUYECKHE CBOMCTBA, XMMUYECKUN COCTaB. Y4acTHE B
KJIeTouHOM MeTtabonusme.Opranemuisl Onpeznenenue, kiaccudukanuu. OpraHemisl o0IIEro u
CIIENUATLHOTO 3HadeHus. MeMmOpaHHbIle W HeMeMOpaHHbIE OpraHeiibl. OpraHeuibl OOIIETro
3HayeHusa. MeMmOpaHHbIe: I HA0IIa3MaTHUecKast ceTb. CTpoeHue M (QYHKLUMU TpaHyISIpHOH HU
[NIaJKON sHAOIUIa3MaTHuecKoil ceTh. OCOOEHHOCTH CTPOEHHUS B 3aBUCUMOCTH OT CHEeUU(UKU
MeTaboanueckux mpoueccoB B kierkellmactunuareiii kommiekc (Kommeke INodbmxm).
Crpoenne u ¢ynkunu. Ero ponb B BBINOJTHEHMM KEJIE3UCTHIMH KIETKaMU CEKPETOPHOI
(GyHKLIMHU, B XUMHUYECKOM MOIU(UKAIIMK TOCTYNAOIUX OeIKOB. 3HaUeHHEe BO B3aHMOEHCTBUI
MeMOpaHHBIX CTPYKTYp. JIuzocomel. CtpoeHue, xumuueckuit coctas, (yHkuuu. Ilonsrue o
JU30COMax, MPOTEOCOMax, FHJ0COMax, 00 ayrodarocomax u rerepodarocoma [lepokcucoMsl.
Crpoenue, xuMmuyeckudt coctaB, (QyHkuuu. Mwutoxouapuu. CrpoeHue, (QyHKIHU.
[IpencraBienne 00 aBTOHOMHOW cucTeMe cuHTe3a Oenka. OCOOEHHOCTH MHUTOXOHAPHAIBLHOTO
anmnapara B KJIeTKaX ¢ Pa3JIMYHbIM YPOBHEM OMO3HEPreTUYECKUX MPOLIECCOB.
HememOpannsie:pubocombl. CTpoeHHe, XUMHUUECKui coctaB, GpyHkuU. [ToHsTHE O MONHCOMAaX.
Pons cBOOOAHBIX ¥ CBSI3aHHBIX C MeMOpaHaMH JBJOIUIA3MAaTHYECKOW CETH puboCcOM B
O6uocuHTe3e KIeTouHbIX 0enkoB. LlenTpuonu. CTpoenue u QyHKIUN B HEACIALIEMCS Spe U Ipu
mutTo3e. DuUOpWIIApHBIE CTPYKTYpbl LUTOmIa3Mbl. [luTockener. OCHOBHBIE KOMITOHEHTHI
IIUTOCKENETa: MHUKPOTPYOOUKH, MHUKPO(QUIAMEHThI, TOHO(UIAMEHTH  (IPOMEXYTOUHBIE
¢unamentsl). IX cTpoeHne, XMUMUYECKHM COCTaB.

Oprasesisl crieruanbHOro 3HadeHus: MuoguOpuiisl, MUKPOBOPCHUHKH, PECHUYKH, KI'YTHKH.
Crtpoenue u GyHKIIMOHATBHOE 3HAYEHHE B KJIETKAX, BHITOIHSIOMINX ClelUaIbHble (YHKIUH.

Bxutouenusa.Onpenenenne. Knaccudukanms. 3HaueHHE B IKU3HEACATEIBHOCTH KIETOK U
opranu3ma. CTpoeHre U XUMHUYECKHUI COCTaB Pa3IMYHbIX BUJIOB BKIIFOUEHUN.

OOumii 1uan crpoeHus HHTEP(A3HOTO Aapa: XPOMATHH, SAPBIIIKO, sAEpHas 000J0YKa,
KapuoruiazMa (Hykieoriazma). Kapuomnnazma (Hykieoruiazma). OU3UKO-XMMUYECKHE CBONCTBA,



4

XUMUYECKHN COCTaB. 3HAUEHHE B )KM3HEACATEIbHOCTH SIIPa.

XpomaruH. CtpoeHMe M XHUMHUYECKUH cocTaB. CTPyKTypHO-XMMHUYECKas XapaKTEpUCTHKA
XPOMaTHUHOBBIX  (GUOpWII,  MEPUXPOMATUHOBBIX  (GUOPUII,  MEPUXPOMATHUHOBBIX U
MHTEPXPOMATHHOBBIX TpaHyJd. POl OCHOBHBIX M KHCIBIX OCIKOB B CTPYKTYpU3allMd U B
peryisauuu MeTadoJIMYecKol aKTUBHOCTH XpomaTuHa. [loHSATHE O HYyKJIEOCOMax; MeXaHU3M
KOMITAKTH3allMd  XpOMAaTWHOBBIX  ¢uoOpwwi. IloHATHE O  JEKOHACHCHUPOBAHHOM U
KOHJCHCUPOBAaHHOM XpOMAaTHHE (dyXpoMaTHHE, reTepoOXpOMAaTHHE, XPOMOCOMaXx), CTEIEHb HX
ydacTusl B CUHTETHUYEeCKUX Ipoueccax. CtpoeHre xpomocomsl. [10s10Boi XpomaTuH. S apsbIiiko.
S npeiniko kak npou3BogHOe XpoMocoM. [loHaTHe O saphIKoBOM opranu3arope. Konuuecto u
pasmep siIpbIeKk. XUMAYECKH COCTaB, CTpOeHUE, (PyHKIHMA. XapakTepucTiuKa puOpHUIIIpHbIX
Y TPaHyJISIPHBIX KOMIIOHEHTOB, UX B3aUMOCBA3b ¢ HHTEHCUBHOCTBIO cuHTe3a PHK. CrpykrypHO-
(byHKIMOHATBHAS TA0MIBHOCTD S/IPBIIIKOBOTO arllapaTta.

SAnepnas o6onouka. Ctpoenue u GpyHkuuu. CTpyKTypHO-QYHKIIMOHANbHASI XapaKTEPUCTHKA
Hapy)KHOW W BHYTpPEHHEH MeMOpaH, NEpPUHYKJICapHOTO NPOCTPAHCTBA, KOMIUIEKCA IIOPEHIL.
B3anmocBs3p KoNMYeCTBa SIAEPHBIX TOP M HHTEHCUBHOCTH METa0OMUYECKOW aKTUBHOCTH
kJeToK. CBS3b sIepHOI 000JI0YKH C HIOIIa3MAaTHIECKOM CEThIO; POJIb HAPYKHON MeMOpaHbI B
mpolecce HOBOOOPa30BaHMsI KIETOUYHBIX MEMOpaH,

OcCHOBHbBIE TPOSBICHUS KUZHEICATEIbHOCTH KJIETOK.CHHTETHYECKHE IPOLIECCHl B KIIETKE.
B3anmocBs3bp KOMIIOHEHTOB KIIETKM B Mpoleccax anabonu3ma u katabomusma. [lonstHe o
CEKPETOPHOM LIMKJIE; MEXaHU3MBbI IIOTJIOIICHUS U BbIIEIEHUSI IPOTYKTOB B KJIETKE.

Buytpukiierounas perenepanus. O01as XxapakTepuCTHKa U OMOJIOTHYECKOE 3HAUCHUE.

Wudopmannonnsie MEXKJIETOUYHbIE B3auMoOJeHCTBUSA. ['yMopasibHble, CHHANTUYECKUE,
B3aUMO/ICHCTBUS YePE3 BHEKJIECTOUHBIA MATPUKC U LIEJIEBbIE KOHTAKTHI.

Peaknust knetok Ha BHemHUE BoO3aeHCTBHA. CTpPYKTypHBIE M (YHKIIMOHAIBHBIC W3MEHEHHS
KJIIETOK M OTAEIBbHBIX KIETOYHBIX KOMIIOHEHTOB B IIPOLECCAX PEAKTUBHOCTH M aJalTallUu.
®u3nonornyecKkas u pernapaTuBHas pereHepanus: CylHOCTb U MEXaHU3MBI.

Bocnpounssenenue kinerokKnerounslii nuki. Onpenesnenne NoHATHS; dTalbl KJIETOYHOTO
LUKJIA 17151 KJIETOK, COXPAHMUBILUX CIIOCOOHOCTD K JIEIEHUIO, U KJIETOK, YTPATUBLINX
CHOCOOHOCTH K JieneHnto.Murornyeckuii k. Onpeaenenne noHATHs. Dasbl UKIA
(uaTepdaza, MuTo3). buonornyeckoe 3HaueHUE MUTO3a U ero MmexaHusMm. [IpeobpazoBanue
CTPYKTYPHBIX KOMIIOHEHTOB KJIETKH Ha Pa3JIMYHbIX 3Tanax MUTO3a. PoJib KI€TOYHOro IIEHTpa B
MUTOTUYECKOM JIEJIEHUH KJIETOK. MOp(OI0rusi MUTOTHYECKHX XPOMOCOM.

Ouaomutos. Onpenenenue noHsTus. OcHoBHBIE GOpMBbI, OHonoruyeckoe 3HaueHue. I[lonarue
0 muougHocTH KieTok. [lonmummonnus; MexaHU3Mbl 00pa30BaHUs MOJUIUIOMIHBIX KIJIETOK
(omHOs IEPHBIX, MHOTOS,IEPHBIX ), (PYHKIIMOHAIBHOE 3HAYEHUE 3TOTO SBJICHHUS.

Meiio3. Ero Mexanusm 1 GM0JI0rH4eckoe 3HaYEHHeE.

Mopdo-dyHKIIHOHATBHAS XapaKTePUCTUKA MPOIECCOB pocTa U AudHepeHInpoBKY, epruoia
aKTUBHOTO ()YHKIIMOHUPOBAHUS, CTAPEHUS U THOENIH KIIETOK.

I'uGenp kierok. Jlerenepauusi, Hekpo3. OmnpeneneHHe MOHATHS M €ro OHMOJIOTHYECKOe
3HaueHue. Anonrto3 (mporpaMMHUpOBaHHas THOens KieTok). OmpeneneHue TOHATHS M €ro
Ouosornyeckoe 3HauCHHe.

Oo6mas rucrosiorus (y4eHue 0 TKaHsIX)

TkaHu Kak cHUCTEMBl KJIETOK W HX IPOU3BOJAHBIX - OJUH U3 HEPAPXUUYECKUX YpPOBHEU
opraHu3anuu >kuBoro. KieTku Kak Beayllde 3JI€eMEHThl TKaHU. HekineTouHble CTPYKTYpHI -
CHUMIUIACTBl M MEXKKJIETOUHOE BEIECTBO Kak INpOU3BOAHbIE KieTOK. CuHuutuu. Ilonstue o
KJICTOYHBIX Tomyisiusax. Kierounas mnomymsiius (KJI€TOYHBIA T, AU EpoH, KIOH).
CraTtnueckas, pacTylias, OOHOBISAIOLIAsCS KJI€TOYHble Momynsauuu. CTBOJOBBIE KJIETKH M UX
cBoiictBa. JlerepmuHanus v auddepeHunanus KIeTOK B pALy MOCIEJOBATEIbHBIX JEICHUIA,
KOMMHUTUpOBaHHe mnoTeHuuil. [uddeponsl. TkaHeBbld THH, TeHe3 (TMCTOreHe3). 3aKOHO-
MEpPHOCTH BO3HUKHOBEHHSI W SBOJIIOIMU TKaHEW, Teopuu mnapamienusma A.A.3aBap3uHa U
nuBeprenTHoi »Bomounu H.I'. XionuHa, uX CUHTE3 Ha COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKHU.

[Tpunnumne! knaccudukanuu Tkanen. Kitaccudukamms Tkanei.
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BoccranoButenbHbIle CIIOCOOHOCTH TKaHEH - THIBI (DU3UOJIOTHYECKOW pereHepamuu B 00-
HOBJIIOIIMXCS, PpACTYLIMX U CTAlMOHAPHBIX KJIETOYHBIX MOMYJISALUAX, pelnapaTUBHAs
pererepanus. KomneHcaTOpHO-NPUCIIOCOOUTENbHBIE U AN TAl[MOHHbIE U3MEHEHUS TKaHEeH, uX
Ipeebl.

JnuTeHATbHbIe TKAHH.

OOmas xapakrepuctuka. Vcrounuku paszButus. MopdodyHKIMOHATBHAS M TE€HETHYecKas
KJIaccu(puKalus SMUTETUATbHON TKAHH.

IToxposHuble anutenuu. [lorpannunocTs noioxeHus. CTpoeHue OJHOCIOWHBIX (OJHOPSAIHBIX U
MHOTOPSIIHBIX) W MHOIOCJIOHHBIX ~ SHMUTEIMEB  (HEOPOTrOBEBAIOIIMX, OpPOTrOBEBAIOIIUX,
nepexoaHoro). IlpuHuunsl  CTpyKTypHOM  opraHmzammu u  QyHkoun.  B3aumMocBssp
MOpPGOPYHKIIMOHAIBHBIX ~ OCOOEHHOCTEH  ANUTENMAIbHOM TKAHW C €€  IOTPaHUYHBIM
II0JIO’)KEHUEM B OPraHU3ME.

bazanpHas memOpana: cTpoeHue, GyHKIMH, TpoucxoxaeHue. OCOOEHHOCTH MEKKIETOUHBIX
KOHTAKTOB B Pa3NIMYHBIX BUAAX JMUTENUs. | OpU30HTANbHAS U BEpTUKAIbHAS aHH30MOP(HHOCTH
SMUTEINATIBHBIX MJIACTOB. [10MSpHOCT AMUTENNOUUTOB U (HOPMBI NOJIAPHON AUDdepeHInPOBKU
UX KJIETOYHOU 0OOJIOUKH. [{uToKepaTUHBI KaK MapKepbl pa3IMYHbIX BUIOB
SMUTEINATIBHBIX TKAHEH.

®duznosornyeckas U penapaTuBHas pereHepanus snuTenus. Ponb CTBOJOBBIX KJIETOK B AIH-
TEJIMAIBHBIX KJIETKAaX OOHOBJISIOILErOCs THIIA; COCTaB U CKOPOCTh OOHOBJIEHUS UX TU(PHEpOHOB
B PA3JIMYHBIX MUTEIUAIBHBIX TKAHAX.

Kenezuctoiit  snutenuil.  OCOOEHHOCTH ~ CTPOEHHUS  CEKPETOPHBIX  SMUTEIMOLUTOB.
[{uTonornyeckass XapakTEpUCTUKA SMUTEINOLMTOB, BBIACISIOMINX CEKPET MO TOJOKPUHOBOMY,
allOKPUHOBOMY M MEPOKPHUHOBOMY THUITY.

Kenespl, ux xmaccupukamys. XapakKTepUCTUKa KOHIIEBBIX OT/AEIOB W BBIBOAHBIX MPOTOKOB
HK30KPUHHBIX kene3. OCOOEHHOCTH CTPOEHUS SHIOKPUHHBIX JKeJles.

TkaHu BHYTpPeHHeEH cpeabl

Kposb 1 mumpa. I'emorutonoss u mumponuromnos3. OCHOBHbIE KOMIIOHEHTHI KPOBU KaK TKaHU
- 1asMa U ¢opMeHHble ieMeHThl. OyHkuuu KpoBHu. CozaepxaHue (HOPMEHHBIX AJIEMEHTOB B
KPOBHU B3pocioro uenoBeka. dopmyna kpoBu. BozpacTHbie 1 10J1I0BbIE 0OCOOEHHOCTH KPOBH.

Oputporutsl: Pa3smepsl, ¢opma, cTpoeHre M (YHKLUHU, KIACCU(PHUKALUS SPUTPOLIUTOB IO
dopme, pasmepam H creneHu 3peraocTd. OcoOEHHOCTH CTPOEHUS MIIa3MOJIEMMbI SPUTPOLIUTA U
ero nuTockeneTa. Busibl reMorino6uHa u cBsi3b ¢ GOpMOi SpUTpoLIuTa. PETUKYIOLMTHI.

Jletikorutel:  Knaccudukanus u  oOmas xapakrepuctuka. JlefikouurapHas ¢opmyia.
['panynouutsl - HeWTpodwibl, 303uHOGUIBI, 0a30(uIIbl, UX COJAEpKaHHE, pa3Mmepsl, Gopma,
CTpoeHue, OCHOBHble (QyHKIMH. (OCOOEHHOCTH CTPOEHHUsS  CIEHU(PHUECKUX  IpaHydl.
ATpaHyJIOIUTHl - MOHOLUTHI, JTUM(OUUTHI, KOJIUYECTBO, pa3Mepbl, OCOOCHHOCTH CTPOCHHUS U
¢bynkunu. XapakTepucTuKa JUMQPOLUTOB - KOJIUYECTBO, MOP(HOPYHKIIMOHATIBHBIE OCOOEHHOCTH,
THUTIBL.

KpoBsiHble mutacTuHKY (TpoMOouuThl): Pa3smepsl, ctpoenue, QyHKIuS.

JIumpa Jlumdponnazma u popmennsie 35eMeHTsl. CBA3b C KPOBbIO, TOHITHE O PELUPKYJIALNUN

JTUMQOIUTOB.
['emonuTOno033 1 TMMGOIUTON03IMOPHOHATIBHBIN TEMOIUTOI033. Pa3BUTHE KPOBU KaK TKaHU
(rucrorenes).ITocTamMOprOHaNbHBIN reMomnod3: pu3noIoruyeckas perenepanus kposu. [lonstue
o ctBosioBbIX KieTkax kpoBu (CKK) u kononneobpazyromux eannunax (KOE). Xapakrepucruka
IUTFOPUIIOTEHTHBIX MTPEALIECTBEHHUKOB (CTBOJIOBBIX, KOMMUTHPOBAHHBIX KIJIETOK),
YHUTIOTEHTHBIX TTPEAIIECTBEHHUKOB, OJ1acTHBIX (opm. Mopdonornyecku
HeneHTUuIpyeMblie 1 MOP(OIOTHIeCcKH UACHTU(DUIIUPYEMBIE CTa MU PA3BUTHUS KIETOK
KPOBH (XapaKTepUCTUKA KJIETOK B TU(PHEPOHAX: SPUTPOLUTOB, TPAHYIOLUTOB, MOHOIIUTOB, T-
TuMQOIUTOB, B-1MM(OIIUTOB U KPOBSHBIX IIACTHHOK (TpoMOo1uTOB). OcobenHocT T u B -
auM@onossa BO B3pociaoM opranusme. Perymanus remonossa u 1uM$onossa, poib
MUKPOOKPYKEHUS.

CoenunurenpHbie TKaHU.OO0IIass XapaKTepUCTUKA COSAMHUTENBHBIX TKaHer. Kiaccudukarms.
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Hcrounuku pa3sutus. 'ucrorenes..BoiaokHucTsie coennuuTenbHble TKaHu. OO0mmas
xapakrepuctuka. Kimaccuduxarms.

Poixuiast BoslokHHCTAs cOeqUHUTENbHAS TKaHb. KiIeTKU pBIXJIOH BOJOKHUCTON COETMHUTEIBbHON

TKaHu. ®ubpoOIaCThI, X PASHOBUAHOCTHU, GUOPOIUTHI, MUOPHOPOOIACTHI, UX TPOUCXOXKIICHHE,
CTpOoeHHEe, ydacTHe B mporeccax (uOpmorene3a. Makpodaru, ux MPOUCXOXKACHUE, BUJDI,
CTpPOEHHE, pOJib B 3AIIUTHBIX peakuUusx opraHuzMa. [loHsTHE O cuUCTEME MOHOHYKJIEapHBIX
daronuToB. JIeMKOUUTHI, UX POJb B 3AIUTHBIX PEAKUUAX OpraHuzMa. AIUIMONUTHI (KUPOBBIE
KJIeTKH) Oenoi u Oypoi >KMpOBOI TKaHU, MX NPOUCXOXKICHHE, CTpOoeHHe W 3HadeHue. [lepu-
IUTHL, aJBEHTUIMAIbHBIE KJIETKH, HX IPOUCXOXKICHHE, CTPOCHHE U (PYHKIHUOHAIbHAS
xapakTtepucTka. [nasmarnueckue KiIeTky, uX MPOUCXOKIEHUE, CTPOECHUE, POJIb B UMMYHUTETE.
TyuyHble KIETKH, UX TPOUCXOXKJEHUE, cTpoeHue, GyHKUUU. [TurMeHTHbIe KJIETKH, UX MPOHUC-
XO0XJIEHUE, CTPOCHUE, (PyHKIHUS.
Mexknerounoe BemiectBo. OOmias xapakrepucTuka u cTpoeHue. OCHOBHOE BEIIECTBO, €ro
($u3MKO-XMMHUYECKHE CBOWCTBA U 3HaueHue. KotareHoBble U 31acTUYECKUE BOJIOKHA, UX POJIb,
CTPOCHME W XHUMHUYECKHH coctaB. [IpencraBieHne o pa3iIMyHBIX THUNAX KOJUIareéHa U HX
JOKaJluM3alMu B opraHusMme. PerukymnspHble BojokHa. [IpoucxokiaeHHe MEeXKIETOYHOrO
BelecTBa. Bo3pacTHble n3MEHEHUS.

[TnoTHAs BOMIOKHUCTHAS COCIMHUTEIbHAS TKAaHb, €€ PA3HOBUIHOCTH, CTPOCHUE M (DYHKIIHH.
Cyxoxuine Kak opras.

Creunanu3supoBaHHbIE COEAMHMUTENbHBIE TKaHW. PeTukyisipHas TKaHb, CTpPOCHHUE,
ructou3noyorus u 3HayeHue. JKupoBas TKaHb, €€ Pa3HOBUIHOCTH, CTPOCHHE U 3HAUYCHUE.
[TurmeHnTHas TKaHb, 0COOEHHOCTH CTPOEHHUA U 3HaueHue. Cau3ucras TKaHb, CTPOEHUE.

Ckenernbie Tkanu.O01Iast XapaKTepUCTUKA CKeNeTHBIX TKaHel. Knaccu-
¢dukamms. Xpsimensie Tkanu. O0mast xapakTepucTrka. Busl XpsieBoil TkaHu (THaJIMHOBAS,
AIIACTHYECKasl, BOJIOKHUCTAs1). XpsIIEBbIe KIETKH - XOHIPOOIACTbI, XOHAPOLUTHI
(xonzapokiactel). M30reHHbIE TPYIIIBI KIETOK. [ 'MCTOXMMUYECKas XapaKTepUCTUKA U
CTPOEHHUE MEKKJIETOUYHOI'O BELECTBA PA3JINYHBIX BUJIOB XPALICBOW TKaHU. XOHJAPOT€HE3 U
BO3pacTHbIC U3MEHEHUS XPAIIEBbIX TKaHeW. CTpoeHue cyctaBHOro xpsima.KocTHbie TKaHu.
O6mas xapakrepuctuka. Knaccudukanus. KieTku KocTHON TKaHM: OCTEOLUTHI, OCTE00IaCThI,
ocTeokiacTbl. X uTo-(yHKIIMOHAIbHAS XapaKTepUCTUKA. MeXKIETOUHOE BEIIECTBO
KOCTHOM TKaHH, ero GU3NKO-XMMHUYECKHE CBOMCTBa U cTpoeHue. Petukynopudposnas
(rpyOoBOIOKHMCTasA) KOCTHAs TKaHb. [1macTrHYaTast (TOHKOBOJIOKHHCTAs) KOCTHAsI TKaHb. Mx
JOKaJu3alys B opranuzMe 1 MophodyHKIIMOHaNbHbIE 0cOOeHHOCTH. [ ucTorenes u
pereHeparys KOCTHbIX TKaHel. Bo3pacTHbie n3mMeHeHus. @akTopbl, OKa3bIBAIOIINE BIUSHHUE
Ha CTPOEHME KOCTHBIX TKaHel. KocTp kak opras.
MbleyHble TKAHU
OOmast xapakTepuCTHKa M TUCTOreHeTHYecKkas kinaccudukamnus.Comarndeckas MONEPEYHO-
nmoyiocatass  (MCUEpUYCHHas)  MbIIIEYHas TKaHb. Pa3Butue, Mopdosiorudeckas
(GyHKUMOHATIBbHAS XAPAKTEPUCTHKH. MHKPOCKONUYECKOE U 3JIEKTPOHHO-MHUKPOCKONHUYECKOE
ctpoenne. Ctpoenne MUODUOPHUIIIBI, €€ CTPYKTYPHO-(DYHKITMOHAIbHAS eIMHHIIA (CapKoMep).
MexaHu3M MBIIIEYHOIO COKpalleHHsl. TWIMbl MBIIIEYHBIX BOJOKOH M HMX WHHEpBAaLUS.
MotopHass enuHuIia. MwuocaTe/UIMTOLMUTEI. PereHepanus MbIIIEYHOW TKaHW, 3HA4YCHUE
MHOCATEJUNINTOLMTOB. MBbIa Kak oprad. CBs3b C CyX0KHIUEM.

Cepneunas momnepeyHo-nosiocatasi (MCUepUeHHas) MbllIeuHas TKaHb. VICTOUHMK pa3BUTHS,
aTambl rucroreHe3a. MopdodyHKIIMOHAIBHAS XapaKTepUCTUKAa pabouMxX M MPOBOIAIIMX
KapAHMOMHUOIMTOB. BO3MOXKHOCTH pereHepanmm.

I'mankas (HeucuepueHHas) MbllleuHass TKaHb. McTouHuk paszButusi. Mopdonoruyeckas u
GbyHKIIMOHaIbHAs XapakTepucTuka. Perenepanus.

HepBHas TKaHb.

OO0mias xapakTepuUCTHKA HEPBHOW TKaHW. OMOpHOHAIBbHBIA THCTOreHe3. JuddepeHmupopka
HelpoOnacToB u raro6sacToB. [loHsATHE O pereHepanuu CTPYKTYpPHBIX KOMIIOHEHTOB HEPBHOU
TKaHHU.
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Hetipormuter (ueliponsl). Hcrounwku pazButus. Mopdomornueckas u  (DyHKIIMOHATbHAS
kinaccupukanus. OOmMii TiaH cTpoeHus HeWpoHa. MHKpO- M yIbTPAaCTPYKTypa MEepHUKapUOHA
(tema HelpoHa), akcoHa, HaeHIpUTOB. ba3zodunbHoe BemecTBo (cyOcranmms Hwuccs).
OcobeHHOCTH IMTOCKeNneTa HeilpouutoB (Heipodumaments: W HelpoTpyOouku). Pomb
IUIa3MOJIEMMBI HEMPOLIUTOB B PELIEIIIUH, TEHEPALIUU U IPOBEJCHUN HEPBHOIO UMIynbca. TpaHc-
IIOPTHBIE IPOLIECCHl B IIUTOIIA3ME HEHPOHOB. AKCOHAJIBHBIM TPAHCHOPT - aHTEPOrpagHbId U
pETpOrpaaHbIi. BBICTpBII W MeEIJICHHBIM TpaHCHOPT, pOJdb MHKpoTpybOodek. IloHsTHE O
Helipomeanaropax. CekpeTopHbIe HEHWPOHBI, OCOOEHHOCTH WX CTPOCHHUS U  (PyHKIHUA.
®dusnonoruyeckas rudens HelpoHoB. Pereneparnus HEHPOHOB.

Heiipornmusa. Obmiast xapaktepuctuka. Mcrounuku passutus ranonutoB. Kinaccuduxanus.
Makpormaust (0JUroAeHAPOrIINs, ACTPOIIIUS U AEHIUMHAs Tus ). MUKpOIus.

Hepsubie Bonokna. O6mas xapakrepuctuka. Knaccudukanusa. OcodeHHOCTH (hOpMHUPOBaHUS,
CTpoeHUs U QYHKIMU OE3MHUEIMHOBBIX M MUEIMHOBBIX HEPBHBIX BOJIOKOH. [IoHsATHE 00 OCceBOM
HWIMHIPE M ME3aKCOHE. YIJIbTPAMUKPOCKOIIUYECKOE CTPOCHHME MHEIMHOBOW 00ojouku. Jle-
reHepalus U pereHeparnysi HepBHbIX BOJIOKOH.

HepBuble  oxonuanus. OOmas  xapakrepuctuka. Kiaccupukauus.  Penentophbie
(4yBCTBUTEINIbHBIE) HEPBHBIE OKOHYAHUS — CBOOOJHBIC, HECBOOOJHBIE M HMHKAIICYJIMPOBAHHBIE,
HEPBHO-MBIILLIEYHbIE BEPETEHA, HEPBHO-CYXOKUJIbHbIE BEPETEHA, KOMIUIEKC KIETKU Mepkens ¢
HEpBHOM TepMuHablo. D(PdeKTopHble OKOHYAHUS - JBUraTebHbIE U CeKpeTopHble. HepBHO-
MBILLIEYHOE OKOHYaHUE (MOTOpHas OJAIIKA) B CKEJIETHBIX MBIIIAX U B IJIAJKON MBIILIEYHON
TKaHU. CekpeTopHbIe (HEeHpOo-kKeae3UCThie) HepBHbIE OKOHYAHUS.

Cunarncel. Knaccugpukanuu. MexxHelpoHanbHbIE 3JIEKTPUUECKUE, XUMUUECKUE U CMEIlIaHHbIE
CHHAIIChl, CTPOCHHE U MEXaHWU3Mbl Iepefadr BO30YKAECHUA. YIbTPACTPYKTYpa XHUMHUECKUX
CHHAHCOB - IIpECHHANTM4ecKass ¥ IOCTCHHANTHYeCKas 4YacTH, CHHANTUYECKHE IIy3bIPbKH,
CHUHANTHYECKas LIEIb.

PednexropHblie 1yru, X 4yBCTBUTENbHbIE, IBUTATENIbHBIE U ACCOLIMATUBHBIE 3BEHBS.

YacTHasi THCTOJIOTHA
HepBHas cucrema.
O6mas xapakrepuctka. Mcrounuku u xon sMOpuoHanbHOro pa3sutus. HepBHas TpyOka u ee
TuddepeHIpoBKa Ha BEHTPUKYJISIPHYIO, CYOBEHTPHKYJISIPHYIO (kaMOHuanbHYy0),
MPOMEKYTOUHYIO (TUIAIIEBYI0) M MaprUHAIbHYIO 30HBI. HepBHBINA TpeOeHb M TIIAKOABI, HUX
muddepenipoBka. OpraHoreHes.

[Tepudepuueckas nepsuas cuctema Heps. Ctpoenue, TkaHeBoO# cocTaB. Peakius Ha
NOBPEX/ICHUE, pereHepanus. UyBCTBUTEIbHbIC HEPBHBIE Y3JIbI (CHUHHOMO3TOBBIE U YEPETIHBIE).
Crpoenue, TKaHEeBOW COCTaB. XapaKTEPUCTHUKA HEUPOHOB U HEMPOTJINH.

Lentpanphas HepBHas cuctrema CtpoeHue ceporo u 6esnoro BemecTsa. [Tonarue o
peduieKTopHON Ayre (HEHPOHHBINA COCTaB U MPOBOASIINE TyTH) U O HEPBHBIX LIEHTPAX.
Crpoenne 00009eK MO3ra - TBepAOH, MayTHHHON, Markoi. CyOaypaiabHoe U
cybapaxHOH1aJIbHOE IPOCTPAHCTBA, COCYIUCThIE cIuieTeHns. OCOOEHHOCTH CTPOEHHS COCY/I0B
(cMHYCBI, TEMOKANWIUIAPHI) LIEHTPAIbHON HEPBHOM CUCTEMBI.

CrnunnHoit mo3r. OOmas xapakTepucTuka cTpoeHus. CTpoeHHE Ceporo BEIIeCTBA: BHUJIBI
HEHpPOHOB M MX y4yacTue B 00Opa30BaHUM Pe(EKTOPHBIX IYT, THIBI INIMOLUTOB. Sapa ceporo
BemectBa. CtpoeHue Oenoro BemiecTBa. lleHTpanbHBI KaHAJ CHUHHOTO MO3Ta W CIHMHHO-
MO3roBasi >KMJIKOCTb.

l'onoBHo#t  mo3r. OOmas XapakTepHCTHKa CTPOEHHS, OCOOEHHOCTH CTPOEHUs H
B3aMMOOTHOIIEHUsI ceporo u Oenoro BemectBa. Kopa Oosnbinoro mMosra. DMOpHOHAIBHBIN U
MOCTAIMOPHUOHAIBHBIM THUCTOTEeHE3. [IMTOApXUTEKTOHMKA CIOEB (IUIACTUHOK) KOPBI OOJBIIHNX
nostymapuii. HelpoHHBIN cOCTaB, XapaKTepUCTUKA MUpaMUIHBIX HEMpOHOB. IlpencraBinenue o
MOAYJIBLHON OpraHU3aIMKu KOpbl. MeXHEHpOHAIbHBIE CBSI3M, OCOOCHHOCTH CTPOEHUS CHHAICOB.
Topmo3nble HEHUpOHBIL. [nHMOLKMTBEI  KOpBL. MHENOApXUTEKTOHMKAa — pajuajlbHBlE U
TaHTE€HIMAJIbHbIE HEpBHbIE BOJOKHA. OCOOEHHOCTH CTPOEHHMS KOpPbl B JIBUTATENBHBIX U



YyBCTBUTEIBHBIX 30HaX. [ 'emarosnHmedannuecknii 6apsep, ero CTpoeHUe U QyHKITHS.

Mo3sxeuok. CTpoeHME M HEWPOHHBIM COCTaB KOpPbI MO3K€YKa. ['pyIIEeBUIHBIE KIETKH,
KOp3MHYATble U 3Be3[4aThle HEHpOIUTHI, KieTku-3epHa. Addepentaoie u s3ddepeHTHbIC
HEpBHBIC BOJIOKHA. MeEXHEHpOHaIbHbIE CBSI3M, TOPMO3HBbIE Heiponbl. Kirybouek Mo3zxkeuka.
['muouuThl MO3KEUKa.

CtBoa mo3ra. CTpoeHHe U HEHPOHHBIN COCTaB.

ABTOHOMHas (BereraTuBHas) cucreMa.O01as XxapakTepUCTHKA CTPOCHUSI LIEHTPAJIbHBIX U T1e-
puQepruIecKux OTIEIOB MapaCUMIATHYECKON U cuMIaTuyeckor cucreM. CTpoeHue u
HEHPOHHBIN COCTAB raHIJINEB (IKCTpaMypallbHbIX U UHTpaMypanibHbIX). [Ipe- u
[OCTTaHTJIMOHAPHBIE HEPBHBIE BOJIOKHA.

Cencopnas cucrema (Opraibl 4YyBCTB)

Knaccugpukanus. OOmmii NOpUHIKUI — KIETOYHOW OpraHM3alldd  PELENTOPHBIX  OTAEIIOB.
HeiipoceHcopHBIE 1 CEHCOAUTENUAIBHBIE PELENTOPHBIE KIETKH.

Opran 3penms. OOmas xapaktepucTtuka. VCTOYHWUKH 3MOPHOHAIBHOTO PA3BUTHUS H
rucrorese3. OO MIaH CTPOeHUs IiazHoro s16g0ka. O60I0YKH, UX OTAEbl U MPOU3BOJHbIE,
TKaHeBOU cocTaB. OCHOBHbIE (DYHKIIMOHAJIbHBIE aNaparhl: JUONTPUUECKUN, aKKOMOAALIMOHHBIN
u peuentopHelii. CTpoeHUE U POJIb COCTABISIONINX UX POTOBHIIBI, XPYCTAINKA, CTEKIOBHIHOTO
Tena, paayKKu, ceTyaTku. HeHpoHHBIH cocTaB W TJIMOLMTBI  CETYATKH,  UX
MophodyHKIIMOHAaTbHAS ~ XapakTepucTuka. CrTpoeHne U MaroU3UONOTHUS MAJ0YKO- U
KOJIOOYKOHECYITNX HEHpOHOB ceryaTkh. OCOOEHHOCTH CTPOCHUS ICHTPAJIHHOW SIMKH JHMCKA
3pUTENBHOTO HepBa. [IMTMEHTHBIA SMUTENUN CeT4aTKH, cTpoeHue W 3HaueHue. OCOOEHHOCTH
KPOBOCHA0XKEHUS TIa3HOTO s100Ka. Mopdoaorniyeckue OCHOBBI IHUPKYJSIUA BHYTPHUTIA3HON
KuAKocTU. BospacTHeie wu3MeHeHHs. BcmomoratenbHble OpraHbl TUia3a (BEKH, CIIE3HBIN
amnmapar).

Opran oOoHsHus. OOm@as xapakTepucTuka. OMOpuoHaiIbHOE pa3BuTHe. CTpoeHHe H
KJIETOYHBIA COCTaB OOOHSTENBbHOM BBICTUJIKM: PELENTOpPHBIE, MOAAEpKUBatolIue U OazajabHbIE
kiaetku. ['mcrodusuonorus oprana oOoHsHHUsA. Bo3pacTHble u3MeHeHus. Bomepo-HazanbHbIN
Opras.

Opran Bkyca. O0masi xapakTepucTuka. OMOpHoOHaIbHOE pa3BuTHe. CTpOEHUE U KIIETOUYHBIN
COCTaB BKYCOBBIX IOYEK: BKYCOBBIE, MOJJEpXKUBarolue U Oa3aibHble KiIeTKU. VHHepBanus
BKYCOBBIX nouek. ['mcrodusmonorus oprana Bkyca. Bo3pacTHble n3MeHeHUs.

Opransl ciyxa u paBHoBecHsi. OO11ast XapakTepucTuka. OMOpHoHaiIbHOe pa3BuTue. HapyxkHoe
yX0: CTPOCHHE Hapy)XHOTO CIyXOBOro mpoxojaa M OapabanHOil mepenoHku. CpeaHee yxo:
CIIyXOBbl€ KOCTOYKH, XapaKTepUCTHKa JNHUTenuss OapabaHHON TMOJOCTH M CIYyXOBOM
TpyObl.BHyTpeHHee yXo0: KOCTHBIH M IepenoHuyaTblii JnabupuHThL.BecTOynsipHas dvacTh
MEPEroHYaToro JabUpUHTA: AIUIUNTHUYECKUA M CPEepUyYecKUd MEHNIOYKH M TOJYKpPYKHbIE
KaHanbl. VX peulentopHble OTAENbI: CTPOEHUE M KIETOUHBIM COCTaB MATHA WU aMITYJISPHBIX
rpebemkoB. MuHepBanus. ['mcropusnonorus BecTHOYNApHOro jJaOWpUHTA. YIJIHUTKOBas 4acTh
NEeperoHYaToro JIAOMpUHTA: CTPOCHHE YIUTKOBOTO KaHala, CTPOCHHWE M KJIIETOYHBIA COCTaB
CIUPAJILHOTO OpraHa, ero WHHepBalus. ['mcropusnonorus BocnpuaTvs 3BYKOB. BospacTHbie
MU3MEHEHUS.

CepaedHo-cocyaucrasi cucrema.

Crpoenne M 5SMOpUOHAIBHOE pa3BUTHE CepAeUHO-cocyaucTor cuctembl. KpoBeHocHbIE
cocyabl. OOmIMe MPUHIKMIBI CTPOSHUS, TKaHeBOU cocTtaB. Knaccudukarus cocynos. [lonstue o
MUKPOLMPKYJIATOPHOM pycie. 3aBUCUMOCTb CTPOEHHS COCYIOB OT T'eéMOJUHAMHYECKHX
ycioBuil. Backymsipuzarius cocynoB (Cocyabl COCYIOB). AHTHOTEHE3, pereHepaiys COCYIIOB.
BozpactHele m3MeHeHHst B cocynucTod cteHke. Aptepun. Kmaccuduxanus. OcoOeHHOCTH
CTpoeHUS M (QPYHKIMU apTepuil pa3IMYHOIO THUIMA: MBIIIEYHOTO, MBIIIEYHO-IJIACTUYECKOTO U
anactuyeckoro. OpranHeie 0COOCHHOCTH apTEPHIA.

MUKpOUHPKYISTOPHOE PYCIIO.ApTepHOIIBI, UX BUIBI U POJIb B KpoBooOpamenun. CTpoeHHE.
3Ha4yeHUEe SHAOTEITUOMUOLUTHBIX KOHTAKTOB B T'MCTO(PH3MOJIOTUU apTepuoi.l eMoKanmuspsl.
Knaccudukanus, pynakmus u crpoenue. Mopdonornueckre OCHOBBI MPOIECca MPOHUIIAEMOCTH
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KamUIIpOB W peryasinuu ux ¢GyHkuuid. OpraHHble 0COOCHHOCTH KammuisipoB.Benymbl. Mx
BUJBI, (YHKIMOHAJIHHOE 3HAUCHHE, CTPOCHUE.APTEPUOIOBEHYISPHBIE aHACTOMO3Bl. 3HAUCHHE
st kpoBooOpamenusi. Knaccuduxamus. CtpoeHne apTepruoIOBEHYISIPHBIX aHACTOMO30B pa3-
JMYHOTIO THIA.

Benbl. CTpoeHre CTEHKH BEH B CBSI3M C T'eMOJAMHAMHUYECKUMHU yciaoBUsMH. Knaccudukaius.
OCo0EHHOCTH CTPOEHHUS BEH pa3JIMYHOTO TUMA (MBIIIEYHOTO U Oe3MblneuHoro). CrpoeHue
BEHO3HBIX KJjanaHoB. OpraHHbie 0COOEHHOCTH BEH.

JIumparuueckne cocynael. Crpoenume wu kinaccuduxanua. CrpoeHne TUMPATHIECKUX
KalWUISIPOB U Pa3IMYHBIX BUIOB JIUM@aTuueckux cocynoB. [lonstue o numbanruone. Yuactue
TMM(ATHIECKUX KAMUIUIIPOB B CUCTEME MUKPOLUPKYIISIIIHH.

Cepaue. OmOpuoHanbHOe pa3BuTue. CTpoeHUE CTEHKH ceplla, ero 000Jo4YeK, UX TKAaHEBOM
coctaB. DHIOKAapA W KiamaHbel cepama. Mwuokapn, paboudue, NMPOBOAAIINE U CEKPETOPHBIE
KapauoMuoUThl. OCOOEHHOCTH KpOBOCHAOXKEHUs, pereHepanuu. [IpoBoasias cucrema cepaua,
ee MopdodyHKIIMOHATIbHAS XapaKTePUCTUKA. DNMUKap/ U NepuKkapa. BHyTpuopranHbie cocyabl
cepaua. Munepsanusa cepaua. Cepaue HoBopoxkaeHHoro. Ilepectpoiika u pasButue cepiua
nociie poxxJieHusi. BospactHble H3MEHEHUsI cepAaLa.

CucremMa OpraHoB KpOBeTBOPEHHUS 1 HMMYHHOM 3a1IMThI.

OOmiass XapakTepUCTUKA CHUCTEMbl KPOBETBOPEHHMS U HMMMYHHOW 3amuThl. OCHOBHBIE
UCTOYHUKMA U JTanbl (OPMHUPOBAHUS OPraHOB KPOBETBOPEHHUSI B OHTOTCHE3E 4YEJIOBEKA.
Me3001acTHUeCKUi, TeMaTOMCICHOTUMUYECKHA U MEIYJUISIPHBII STarbl CTAHOBJICHUS CHCTEMBI
KPOBETBOPEHHUSI.

LentpansHbie Opransl KpoBeTBOpeHUs U uMMyHoreHe3aKocTHsbiil Mo3r. CTpoeHue, TKaHeBOM
cocTaB U (PYHKIMH KPAacCHOTO KOCTHOro Mo3ra. OcoOEHHOCTH BacCKYJSIpU3allMM U CTPOCHUE
reMoKanuuispoB. IloHsTue o MUKpOOKpyx)eHuU. JKenTelii KOCTHBIM MO3Tr. Pa3BuTtne KOCTHOrO
MO3ra BO BHYTPUYTpOOHOM miepuone. Bo3pacTHble u3MeHeHus.  Perenepauus KOCTHOTO
mosra. Tumyc. DOMOpuoHansHOoe pasutHe. Ponb B numdormTonodse. CTpoeHHEe M TKaHEBOU
COCTaB KOPKOBOTO M MO3IOBOro BelecTBa AojeK. Backymsapuszauus. CTpoeHWe M 3HaYEHUE
reMaToTuMu4eckoro 6apbepa. BpemenHas (akuuaeHTanbHas) 1 BO3pacTHas MHBOJIIOLMS TUMYCA.

[Tepudepuyeckre opranbl KpOBETBOpeHUs U UMMYHoreHe3aCenezeHka. OMOpHOHANIbHOE

passutue. CTpoeHue 1 TKaHeBOU cocTaB (Oenasi U KpacHas myibna, T- u B- 3aBucHMbIe 30HBI).
KpoBocuabxxenue ceneseHkd. CTpyKTypHbIE M (DyHKIIMOHAIbHBIE 0COOEHHOCTH BEHO3HBIX
CHUHYCOB.
Jlumparuueckue y3absl. OMOpHOHaNBbHOE pa3BuTHE. CTpoeHue U TKaHeBo cocTaB. KopkoBoe u
MO3roBo€ BemiecTBo. Mx MopdodyHKIIMOHANBHAS XapaKTepUCTHKA, KJIETOYHBINA cocTaB. T- u B-
3aBUCcHMBIE 30HBl. CrcTeMa cCuHYCcOB. Backynsapuzanus. Posb KpOBEHOCHBIX COCYAOB B pa3BUTHH
u rucrousmonorun nuMdparudeckux y3noB. BospactHeie u3Menenus. Jlumdouansie
00pa30BaHMs B COCTABE CIIM3HUCTHIX 000J0YeK: TUMGPOUTHBIE Y3eTIKU U TU(Py3HbIE CKOIUIEHUS B
CTEHKE BO3yXOHOCHBIX IyTeH, MUIIEBAPUTEIBHOIO TpaKkTa (OAMHOYHBIE U MHOKECTBEHHBIE) U
JIpYTrux opraHoB. 1Ix cTpoeHue, KJIIETOUHBIN COCTaB U 3HAUEHUE.

Mopdonornueckue OCHOBBI 3alIUTHBIX peaknuii opraHu3ma.Bocmanenue, 3aXuBJICHHE,
BOoccTaHoOBJIeHHEe. KileTouHble OCHOBBI BOCHAIUTENBHONW peakuuu (pojb HEUTPOPHUIBHBIX U
0a30(QMIbHBIX JIEHKOIIMTOB, MOHOLIUTOB) M Mpollecca 3aXuBjieHUs paH. MmmyHuter. Buasl.
XapaKkTepuCTUKa OCHOBHBIX KIJIETOK, OCYIIECTBISIOMINX HUMMYHHBIE PEaKIH - HEHTPOPUIBHBIX
JEHUKOIMTOB, MaKpo(]aroB, aHTUTCHIPEACTABIAIOMUX KIEeTOK, T-mumponutos, B-nmumdoauTos,
1a3MoluToB. [loHsTHE 00 aHTUTeHaX U aHTUTeNaX. AHTUTC€HHE3aBUCUMas U aHTUT€H3aBHCUMAs
npoiudepauus gumdonuton. [Ipoueccel nuMmdonuTonossa B T- u B-3aBucuMBIX 30HaX
nepugepudeckux JUMQPOUIHBIX OpraHoB. [IoHATHE O HMUPKYIAUUU U peuupKyasuuu T- u B-
auMbonuToB. ['yMOpalbHbII U KJIETOYHBI MMMYHHUTET — OCOOEHHOCTH KOOMEpalUd MaKpo-
(aroB, aHTUTEHNPEACTABISIOMUX KIETOK, T- u B-nmumdoruroB. DddexTopHbIe KIETKH U
KJIETKM MaMSATH B TYMOPaJIbHOM M KJIETOYHOM UMMyHHTETE. EcTecTBeHHbIe Kruniepsl. [1nazmarnu-
YecKHUe KJICTKH W CTaguM uxX auddepeHnmanuu. Perynanns MMMYHHBIX pEakIUil: HUTOKHUHBI,
TOPMOHBI.
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JHIOKPUHHAS CHCTEMA.

OO011ast xapakTepUCTHKA U Kiaccu(uKalus SHIOKPUHHOM cucteMbl. LleHTpanbhbie n
nepugepuyeckre 3BeHbs SJHIOKPUHHOM cucTeMbl. [IoHsTHE 0 TOPMOHAX, KJIETKaX-MHUILIEHAX U UX
peuenTopax K TopMoHaM. MexaHu3Mbl PeryJsIsiiy B SHIOKpUHHON cucteMe. Knaccudukanus
SHIOKPUHHBIX JKEJIE3.

I'unoranamo-runoguzapHas HeiipocekpeTopHas cucrema.l unoramamyc. HelposHIOKpUHHBIE

HEUPOHBI KPYITHOKJIETOYHBIX u MEJIKOKJIETOYHBIX a1ep TUIIOTaJIaMyca.
['unoranamoaneHorunopu3apHas W THUNOTaIaMOHeWporunodpusapuas cucreMbl. Jlubepunsl u
CTaTUHBI, UX POJIb B PEryJIsLMU SHIOKPUHHOHN cucTteMbl. Perymsauus ¢yHkumii runoranaMmyca
[EHTpaJIbHOW HepBHOW cuctemoil.I' unodus. ImOpuonansHoe pazsutre. CTpoeHne M QyHKIUH
ageHorunoguza. lluropyHKIMOHANIbHAS XapaKTEpUCTHKA AaJCHOLUTOB NepeAHed 10U
runoduza. ['mnoranamoaneHorunoduzapHoe KpoBOOOPAIIEHUE, €r0 POJIb BO B3aMMOJICHCTBHH
runotagamyca u runodusa. Cpenuss (mpomexyTouHas) Ao Tunodusza u ee 0COOCHHOCTH Y
yenoBeka. CTpoeHne wu  QyHKUusS Hedporumodmusa, €ro CBsI3b C THUIOTAIAMYCOM.
Backynspuszauus u naHepBanus runogusa. Bozpactaele usmenenus. Onudus mosra. Ctpoenue,
KJICTOYHBIN cOCTaB, QYHKIMSA. Bo3pacTHBIC H3MCHECHHUS.
[Tepudepuyeckue sHAOKpUHHBIE kene3bl.llluroBunnas kene3a. VICTOUHHMKM — pa3BUTHAL
Crpoenne. Qomukynpl Kak MOPPODYHKIMOHATBHBIE €IUHHIBI, CTPOCHUE CTEHKH M COCTaB
Koytouaa (hosuMKynoB. DOJUIMKYISIpHBIE SHIOKPUHOLUUTH! (TUPOLMTHI), UX TOPMOHBI U (a3bl
CeKpeTopHOro nukia. Poxbp ropmonoB TupommtoB. Ilepectpoiika (OIIHKYIOB B CBSI3U C
pas3inyHOl  (YHKUMOHAJIBHOM  aKkTUBHOCThIO.  IlapadosuukynspHble  3HJIOKPHUHOLMTHI
(kampUTOHMHOIMTEI, C-kiieTkn). VICTOYHHMKHM — pa3BUTHS, JIOKanu3amuss W (QYHKIHA.
®dosuukynorenes. Backynspusanns 1 ”HHEPBALXS LIUTOBUIHOM JKEJIE3BI.

OxonomuroBuaHble kene3bl. Mctounuku pazsutusa. CTpoeHHE U KIIETOUHBIM cocTtaB. Poib B
peryJsiiMM MHUHEpajJbHOro oOMeHa. Backymspuzanus, MHHEpBalUsg U MEXaHU3Mbl PETYISALUH
OKOJIOIIUTOBUAHBIX Kene3. CTpyKTypa OKOJIOIIMTOBUAHBIX JKE€JIE€3 Y HOBOPOXKIECHHBIX U
BO3PAaCTHbBIE U3MEHEHUS.

Haanoueunuku. Mcrounuku paszsutus. deranbHas v 1eUHUTUBHAS Kopa HaJAllOYEYHUKOB.
30HBI KOpBI U MX KJIETOUHBIH cocTaB. OCOOEHHOCTH CTPOEHHS KOPKOBBIX 3HIOKPHUHOILUMTOB B
CBS3M C CHMHTE30M U CEKpelueld KOPTUKOCTEPOUA0B. Pojib TOPMOHOB KOpBI HAANOYEUHUKOB B
pEryJsiliMM BOJIHO-COJIEBOI'O PABHOBECHUS, PAa3BUTHM OOILEro aJanTallMOHHOTO CHHIpOMA,
perymsiuuu OeNKOBOro CMHTEe3a. MO03roBoe BEIIECTBO HaANO4YeYHUKOB. CTpOEHHE, KJIETOUHBIM
COCTaB, TOPMOHBI M PpOJIb MO3TOBBIX OSHJOKPHUHOLMTOB (3muHedpouuToB). Bo3pacTHble
M3MEHEHHUs HaANOYEeUyHUKa.

OHJOKPHUHHBIE CTPYKTYPBI JKEJIE3 CMEIIAHHON CEKPELINN. DHJOKPUHHBIE OCTPOBKH
MOJKEITYI0YHOH JKeJie3bl. DHAOKpUHHAS QYHKIMS FOHA[ (SIMYeK, SMYHUKOB), TUIALIEHTHI.

OnuHouHble TOpMOHONpoaylupytomue kinetku.Ilpencraienne o auddy3sHol >HIOKPUHHON
cucreme (JI9C), mokanuzarus JIEMEHTOB, UX KJIETOYHBIA cocTaB. HelposHAOKpUHHBIEC KIETKH.
[IpeacraBnenus o AITY /] cucreme.

IIumeBapurebHas cucremMa.

OO1m1ast xapakTepUCTHKA MMUIIEBAPUTEIHHON cucTeMbl. OCHOBHbBIE HCTOYHUKH Pa3BUTHUS
TKaHEW MUIIeBapUTEIbHON cucTeMbl B 3MOprorenese. OONIui MPUHIUIT CTPOEHUSI CTEHKH
MUILIEBAPUTEIBHOTO KaHala - CIM3UCTast 000JI04Ka, MOICIU3UCTasi OCHOBA, MbIIIICUHAsS
0005109Ka, HapyKHAst 000JI0YKa (CEpO3HAs WIIM a[BEHTUIIHNAIbHAS ), UX TKAHEBOU U KJIICTOYHBIN
coctaB. [lonarue o cnusucToit 060J04Ke, ee cTpoeHue U GyHKuus. MIHHepBaus 1
BaCKYJISIpU3aNus CTEHKU MUIIEBApUTENbHON TPYOKH. DHIOKPUHHBIN anmnapaT MHUILEeBapUTEIbHOM
cucteMsl. JIumpouHbIe CTPYKTYpBI MUIIEBAPUTENBHOTO TpakTa. CTpoeHre OPIOIIMHEI.

[lepeanuit ornen mumeBaputenbHONH cucTeMbl OCOOEHHOCTH CTPOSHHUS CTEHKH Pa3IMYHBIX
otaenoB, pazsurue.Porosas monocts. CTpoeHue CIM3UCTONW OOOJIOYKH B CBS3U C (yHKUUEH U
0COOEHHOCTSIMH NMULIEBAPEHUS B pOTOBOH nosnocTu. CTpoeHue ryOsbl, IeKH, TBEPAOTO U MATKOTO
HeOa, sI3bIKa, 1ECHBI, MUHIATUHBI.

bonpmve citoHHbIe kene3bl. Knaccuukanus, UCTOUHUKU Pa3BUTHUS, CTPOCHHUE M (YHKLHUU.
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CrpoeHne CeKpeTOPHBIX OT/IEJIOB BBIBOJHBIX MPOTOKOB. DHIOKPHUHHAS (QYHKIIHS.

Azpik. Ctpoenue. OcoOEHHOCTH CTPOSHHUSI CIU3UCTOW OOONOYKM HAa BEPXHEW M HIDKHEU
HOBEPXHOCTAX opraHa. COCOUKHU s3bIKa, UX BU[Ibl, CTPOEHUE, (DYHKIIHH.

3y6nb1. CTpoeHue. OMmainb, JEHTUH U IIEMEHT - CTpOCHHE, (PYHKUUS U XUMUYECKHHA COCTaB.
[Tynbna 3y0a - ctpoeHue u 3HadeHue. IlepuoqoHT - cTtpoenue u 3HaueHue. KpoBocHabxxeHue u
UHHepBalys 3yoa. Pazsutre u cmena 3y0oB. Bo3pacTHbie H3MeHEHUSI.

I'motka u numeBon. CTpoeHUE U TKAHEBOM COCTAB CTEHKM IVIOTKU M NHLIEBOJA B Pa3IMYHBIX
ero otxenax. Kenessl nuIieBoAa, X TUCTO(GU3UOIOTHSI.

Cpennuii m 3agHUN OTHENBI MHINEBAPUTEIBLHON cHCTeMbl. OCOOCHHOCTH CTPOCHUS CTEHKH
pa3JIMYHBIX OTAENOB. Pa3Butue.

Kenynok. CrpoeHune  causzuctod  00OJOYKM B PA3IMYHBIX  OTHENAX  OpraHa.
[lutopusnonornueckas  XapakTepUCTUKA  IMOKPOBHOTO  SHUTENHs,  CIM3€00pa3oBaHHUE.
Jlokanu3anus, CTpOEHUE U KIETOYHBIN COCTAB JKEJIE3 B PA3JIMYHBIX OTAENIaX Kelyaka. Mukpo- u
YIBTPAaMUKPOCKOIMYECKHE OCOOCHHOCTH JK30- W DHJOKPUMHHBIX KJIETOK. PereHeparus
HOKPOBHOI'O SMUTENHS U SMUTENHUs *kKelle3 sxkenyaka. KpoBocHaOkeHUe U MHHEpBaLUs KTy IKa.
Bospactabie 0cOOEHHOCTH CTPOCHHS KETyIKa.

Tonkast kunika. XapakTepUCTHKaA PA3JIMYHBIX OTIENOB TOHKOM KuMIIKU. CTpOeHUE CTEHKH, €€
TKaHeBbI cocTtaB. Cucrema "KpUINTa-BOPCUHKA" Kak CTPYKTYPHO(DYHKIIMOHAJIbHAS €IUHHIIA.
Buapl kneTok snuTenHMs BOPCHHOK M KPUIT, MX CTPOGHHE M LHUTO(PHU3HOIOTHUSA.
['mcrodusnonorust mporuecca MPUCTEHOYHOTO IHUIICBAPEHHUS W BcachbiBaHWA. Ponb cnusu u
MHUKPOBOPCHUHOK SHTEPOLIUTOB B IPUCTEHOYHOM IuIIeBapeHuu. Llurodpusuonorus sk30- U
SH/IOKPUHHBIX KJIETOK. Perenepanus snutenus ToHKOM kumiku. KpoBocHaOxeHne 1 MHHepBalus
CTEHKM TOHKOW KHIIKM. Bo3pacTHble H3MEHEHHMs CTEHKM TOHKOH Kuluku. JlumdouaHsie
00pa3oBaHMs B CTEHKE KHIIIKH.

Toncrass kumka. XapakTepUCTHKA Pa3IUYHBIX OTAENOB. CTpOEHHE CTEHKH, €€ TKaHEBBIM
coctaB. OCOOEHHOCTM CTPOEHHUS CIU3UCTOM O000JOYKM B CBSI3W C (GyHKOueil. Buabl
SMUTEIUOLMTOB U YHJIOKPUHOLUTOB, X IUTOQHU3H0I0rHUs. JIuMponaHble 00pa3oBaHUs CTEHKH.
KpoBochabxxenne. YepBeoOpaszublii oTpocTok.OcoOeHHOCTH cTpoeHHus W QyHKuuu. Ilpsmas
kuka. CTpoeHue CTEHKH.

[Momxkenynounas xeneza. O0mas xapakrepuctika. CTpoeHre 3K30KPUHHOTO U 3HJOKPUHHOTO
otaenoB. Llutopusnonornyeckas XxapakTepuCTUKa allMHAPHBIX KJIETOK. THIBI SHIOKPUHOLUTOB
OCTPOBKOB U HX MopdodyHKIMOHAIbHAS xapakTepuctuka. KpoBocHabxkenue. MHHepBaius.
Pereneparus. OcoOeHHOCTH TUCTO(MU3MOJIOTUM B pa3Hble NEpUoJbl JeTcTBa. V3MeHeHus
JKeJe3bl IPU CTapEHUH OpraHu3Ma.

[Teuens. O6mas xapakrepuctuka. Oco6eHHOCTH KpoBOCHaOXeHUs. CTpoeHue KJIacCHYeCKOn
JOJIbKH KaK CTPYKTYPHO-(YHKIMOHAIBHOW enuHulbl nedeHu. [IpencraBienuss o mopraabHOU
nojabke u anuHyce. CTpoeHHe BHYTPUAOJIBKOBBIX CHHYCOMIHBIX COCYNIOB, HIUTO(U3MOIOTUS MX
KJIETOYHBIX 3JIEMEHTOB: 3HAOTEIMOLIUTOB, Makpodaros. [lepucuHyconganbHble MPOCTPAHCTBA,
UX CTPYKTypHas opraHusanus. JIMmomuTel, 0coOeHHOCTH CTpOoeHU M QYyHKIMU. [ ematonutel -
OCHOBHOI KJIETOYHBIA 3JE€MEHT IeU€HHU, MPEJICTaBICHUs OO0 KX pPAacloJOKEHUH B JOJbKaX,
CTpOE€HHE B CBS3U C (QYHKUMAMHU medeHH. CTpoeHHe KEMUHbIX KaHaJbIEeB (XOJNAHTHON) U
MEXJI0JIbKOBBIX JKETUHBIX MPOTOKOB. MeXaHU3Mbl LHUPKYJISALMUK N0 HUM >Kenud. MHHepBaius.
Pereneparnusi. OcoOeHHOCTH ~ CTpOEHMsT ~ IE€YeHH  HOBOPOXKJIEHHBIX.  BospacTHble
ocobeHHocTH.JKemuHbIN My3bIpb U XKeldeBbIBoAAIIME TyTH. CTpoeHue U PyHKIIH.
JbIxaTenbHas cucrema.

OO0mas xapakTepuCcTHKa JbIXaTeNIbHON crucTeMbl. Bo3TyXOHOCHBIE TTyTH U pecnupaTOpHbIi
otnen. Pa3ssutue. Bo3pactHble ocobennocTu. Perenepanusi.

BHenerounslie Bo31yXOHOCHbIE ITyTH. OCOOEHHOCTH CTPOCHMSI CTEHKH BO3lyXOHOCHBIX ITyTEH:
HOCOBOM TIOJIOCTH, TOPTaHW, Tpaxed U TJAaBHBIX OpoHXoB. TkaHeBOll cocTtaB U
FUCTO(QYHKIMOHAIbHAS XapaKTepUCTHKA UX 00o0oueK. KieTouHslil cocTaB aMUTENNs CIU3UCTON
000JI0YKH.

Jlerkue. BHyTpuaerounsle BO3JyXOHOCHBIE TyTH: OPOHXU U OPOHXHUOJIBI, CTPOCHUE UX CTEHOK
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B 3aBHCHUMOCTH OT WX KanuOpa. AnuHyc kak MopdodyHKIMOHaNbHAs €IWHUIIA JIETKOTO.
CTpyKTypHBIE KOMIIOHEHTHI anuHyca. CTpo€HHE CTEHKU ajibBeoJl. THIIBI ITHEBMOLMTOB, HX
nUTOQYHKIIMOHAIbHAA XapakTepucTuka. CTpyKTypHO-XMMHUYecKas OpraHu3zanus v (QyHKUIus
Cyp(aKTaHTHO-aIbBEOJIAPHOTO  KoMmIuiekca. CTpOEHHE MEXalbBEONSPHBIX  IEPETOPOJIOK.
Absporematuueckuid Oappep U e€ro 3HadeHHWe B razooOmeHe. Makpodaru Jerkoro.
KpoBocHabxeHune 1erkoro.

[TneBpa. Mopdo-hyHKIIMOHAIbHAS XapaKTEPUCTHKA.

Ko2xa u ee npousBogHble.

Koxka. O6miast xapakrepuctuka. TkaHEBBIN cocTaB, pa3BUTHE. Pereneparius.

Onunepmuc. OcHoBHbIe muddeponsl kineTok B snuaepmuce. Croum smuaepmuca. Ux
KJIETOYHBIH COCTaB. AHTHUIEHOPEICTABIAIOMINE KIETKH KOXKU. (OCOOEHHOCTH CTPOEHUS
snuaepmuca "toactoit" u "Toukoit" koxu. [loHsTHE O TIpoOlECCe KepaTUHU3AIMY, €r0 3HAYCHUE.
Knetounoe oGHOBIIEHHE ANUAEPMUCA U MPEACTABICHUE O €ro Mpoiu(epaTuBHBIX €AUHULIAX U
KOJIOHKOBOHM opraHu3auuu. MecTHas cucTéMa MMMYHHOI'O HaJA30pa S3MUJEpMHUCAa — KIETKU
Jlanrepranca u TUMQOLMTHI, UX TUCTOPYHKIMOHANIbHAS XapaKTepucTUKa. [IurMeHTHbIe KIIeTKU
AMUAEPMHUCA, HUX IPOUCXOXKACHHUE, cTpoeHue U poib. Ocs3arenbHble KIETKU. baszanphas
MeMOpaHa, IepMallbHOAHIEPMAIIbLHOE COeIMHEHUE.

Hepma, COCOYKOBBIN M CETUATHIN CIOM, UX TKaHEBOW cocTaB. OCOOEHHOCTH CTPOSHHUSI JCPMBI
B KOXE€ pa3IuyHbIX Y4YacTKOB Tejla - CTOMNbl, JIAJOHEH, JHIA, CYCTaBOB U Jp.
['ucrodyHKIIMOHAIBHAS XapaKTEPUCTHKAa UMMYHHON CHCTEMBI B JiepMe. Backynsipusanus KOxXH.
['unonepma.

XKenespl koxu. CallbHbIE U TOTOBBIE JKEJIE3bI (MEPO- U allOKPUHOBBIE), UX PA3BUTHE, CTPOCHUE,
rucropusmnonorus. MomouHsle kene3bl - cM. B pasnene "XKeHckas monoBas cucrtema'.
Bo3spacTHble 0COOEHHOCTH KOKU U €€ JKeJe3.

IIpunatku koxu. Bonocel. PazButue, ctpoeHue, pocT U cMeHa Bojoc, MHHepBauusd. Horru.
PasButHe, cTpoeHue u poct HOrTeil.

Cucrema opranos Mmo4eo0pa3oBaHisl 1 MOYCBbIBEICHUS.
OO61as xapakTepUCTHKaA CUCTEMbl MOYEBBIX OpraHoB. Pa3BuTtue.

IToukn, KopkoBoe m Mo3roBoe BemiecTBO mnouku. HeppoH - xak MopdodyHKIMOHANbHAs
€MHMIIA TOYKH, €ro CTpoeHue. Tumnbsl HEPPOHOB, UX TOmorpapusi B KOPKOBOM U MO3TOBOM
BelllecTBE. Backynspuzauusi TMOYKM - KOPTHKajdbHasg M IOKCTaMEoyJUIsipHass CHCTEMBbI
KpoBocHaOxeHus. [lodyeuHble Tenblla, UX OCHOBHBIE KOMIOHEHThl. CTpPOEHHME COCYIUCTBIX
KIyO0oukoB. MesaHruii, ero crpoenue u ¢yHkuus. CTpyKTypHas OpraHuzalusi MOYEYHOIo
¢unbTpa M poiab B MoueoOpazoBaHuu. lOkcrarmomepynsipHslii anmapaT. ['mcrodusnonorus
KaHaJIbLIeB HE(PPOHOB M coOMpaTenbHBIX TPYOOUEK B CBSA3M C MX YYacTHEM B 00pa3oBaHHUU
OKOHUaTeslbHON Mouu. CTpoMa Iodek, ee rucToPyHKIMOHAIbHAA XapakTepucTuka. [lonsTue o
IPOTHBOTOYHOM cucTeMe Mouykd. MopdodyHKIIMOHAIBEHBIE OCHOBBI PETYISAIUM Ipoliecca
MoueoOpa3oBaHUsl. OHJIOKpUHHBIN armapar MIOYKHU (peHUH-aHTHOTEH3MHOBA),
WHTEPCTUIMATbHAS TPOCTArVIAH/IMHOBAsT U KAJJIMKPEUH-KUHUHOBAsE CUCTEMBI), CTPOCHHUE U
¢byuknus. HWuuepBauus nouku. PerenepatuBHble mnoTeHIMH. OCOOEHHOCTH TOYKU Yy
HOBOpoOXAeHHOr 0. [locnenyroniye Bo3pacTHbIE N3MEHEHNUS TOYKH.

MoueBbiBogsie nyTH. CTpoeHHE CTEHKH MOYEYHBIX uyamlieyek M JioxaHku. CrTpoeHue
MOo4YeTOYHUKOB. CTpoeHne MoueBoro my3sips. [lonstie o nucrounax. OcoOEHHOCTH CTPOEHUS
MY>KCKOT'O U )KEHCKOI'0 MOYEHCITyCKaTeJIbHOTO KaHaa.

IHos10BBIE CHCTEMBI.

Pa3BuTtue. [lepBuuHbIe TOHOLUTHI, HAYadbHAs JIOKATU3AIMS, TyTH MUTPALIMU B 3a4aTOK
ronasel. [lonosas quddepeHmponka.

My:KCKue MoJOBbIE OpraHbl. ['MCTOreHeTHYeCKue MpoLEecChl B 3a4aTKe T'OHAJbl, BEAYLIUE K
pa3BuUTHIO siMuka. Pa3zButue cemsBbiHOCALMX myTeil. fuuko. CtpoeHue. M3BUTHIE CEMEHHBIE
KaHAJIbLIBI, CTpOeHHE CTeHKU. CniepmaToreHes. Llutomornueckas XxapakTepuCTUKA €r0 OCHOBHBIX
¢a3. Ponp CycTEHTOIIMTOB B criepMaToreHese. I eMaTroTecTHUKYISpHBI Oapbep. DHIOKpPHHHAS
GyHKIMS sIMUKa: MY>KCKHE IOJIOBbIE TOPMOHBI M CHHTE3UPYIOLIME MX TJAHAYJIOHUTHI (KIETKH
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Jleiinura), WX UUTOXUMHYECKHE OCOOCHHOCTH, y4YacTHE B PErylsillUd CIepMaToreHesa.
['ucrodusnonoruss MpsAMBIX KaHAJbIIEB, KAaHAIBLEB CETH U BBIHOCALIMX KAHAJBIEB SIMUKA.
Perynaumsi  reHepaTMBHOM W DHJAOKPUHHOM  (QYHKIMA  sSWYKa. Bo3spacTtHbie
ocobenHoctu.CemsBbiHOCsmKe myTH. [Ipunarox suuka. CemsiBbIHOCSAIIMI NpoTOK. CeMeHHbIe
xene3bl. CeMsan3BepraTenbHblil Kanan. bynbOoypetpanbabie xenesbl. [IpencrarensHas xenesa.
Hx ctpoenue u pynkiuu. Bo3pactaeie namenenus. [lonooii wien. Ctpoenue.

JKenckue nosoBbie OpraHsbl.

Snunuk. Passurue. O0mas xapakrepuctika ctpoeHus. Oco0eHHOCTH CTPOEHHUS] KOPKOBOTO U
MO3roBoro BemiectBa. OBorenes. OTauuus OBOreHe3a oT criepmaToreHe3a. CTpoeHUe U pa3BUTHE
¢ommmkynoB. OBymsauus. Ilonsatue 00 oBapHaTbHOM IMKJIE W €ro peryasuuu. PasButue,
cTpoeHre M (YHKIMHU >KEITOro Tejla B TEYCHHE OBAPUAIBHOIO LUKIA U MpH OEpeMEHHOCTH.
ATtpe3us (GOJUMKYIIOB. DHIOKpUHHAs (YHKIMS SUYHHKA: YKCHCKHE IIOJIOBBIE TOPMOHBI H
BbIpa0aThIBAIOIINE UX KIETOYHBIC JIeMEHThL. Bo3pacTHbIe 0COOEHHOCTH.

Marka. PazButne. CTpoeHHE CTEHKM MAaTKH B Pa3HbIX €€ OTAesaX. MeHCTpyalnbHbIA LUK U
ero (aszpl. OcoOEHHOCTH CTPOCHHUSI PHIOMETPHS B pa3nuyHbie (Pa3pl MuKiIa. CBA3b MUKINYECKUX
U3MEHEHHH SHAOMETpHUS U suvHuKa. [lepecTpoiika MaTku mpu OGEpeMEHHOCTH M TIOCIIE POJIOB.
Backynspuzanus v naHepBanus MaTki. Bo3pacTHble n3MEHEHUS.

Matounsie TpyObl. PazButue, ctpoeHue U (YYHKITUH.

Bnaranume. Pazsutue. CTpoeHue ero cteHok. Mi3MeHeHue B CBSI3U ¢ MEHCTPYaIbHBIM IIUKJIOM.

Monounast (rpynnas) xene3a. llpoucxoxnenue. Passutue. Crpoenme. [locTHaTanbHbIC
u3MeHeHus.  OyHKIMOHAIbHAE  MOp(ONOrHsS  JAKTUPYIOIIEH W HeJaKTUPYIoLIeh
(He(yHKIIMOHUPYIOMICH U TTOCIIE JTAKTAI[MN ) MOJIOYHOM keje3bl. HeMpodHIOKpHHHAS PeryIIsIus
GbyHKIMI MOJOYHBIX kene3. VI3MeHeHre MOJIOUHBIX Kele3 B X0Jle OBAPHAIbLHO-MEHCTPYaIbHOTO
[IMKJIA U TIPH OEPEMEHHOCTH.

IMOpPHOJIOTHS YeJIOBEKa

OMOPHOIOTUs MIIEKOIIUTAIOUINX KaK OCHOBA I IOHUMaHMsI 0COOEHHOCTEH 3MOPHOHAIBHOTO
pasBuTus 4enoBeka. [lepuoausanus pas3BUTHS 4YellOBEKAa M KUBOTHBIX. lIpencraBnenue o
OMOJOTMYECKUX IIpolieccax, JeKalluX B OCHOBE pa3BUTHs 3apojbllia - WHAYKLHUA,
JIeTepMUHAIUS, JIeJIEHUE, MUTpalMs KJIETOK, POCT, TU(depeHIIMPOBKa, B3aUMOIEHCTBHE KIIETOK,
rubens kineTok. OCOOEHHOCTH IMOPUOHANIBHOTO pa3BUTHS yeroBeka. Kpuruueckue nepuossl B
paszButuu. HapymeHue npoueccoB AeTepMUHALMK KaK IPAYMHA AHOMAJIMK U YPOJICTB.

[Iporenes. Cnepmarorenes. OBorenes. OcoOEHHOCTH CTPYKTYPHhI MOJOBBIX KIETOK.

OmnnonorBopenue. bruonornyeckoe 3HaYeHHE OIJIOJOTBOPEHUS,, OCOOEHHOCTH M XPOHOJIOTHUS
npouecca. J[MCTaHTHBIE M KOHTaKTHbIE B3aWMOJAEUCTBUA MOJOBBIX KieTok. [IpeoOpazoBanus B
CIEpMHUHU: KalalMTalus, akpocoMallbHasl peaklus, IEHeTpalus CIIepMUEM IPO3PavyHON 30HBI U
IJ1a3MOJIEMMBI OBOIIMTA, COPOC LUTOIUIA3MAaTUYECKON OOOJOYKH CIIepMUsl, TIOBOPOT CIIEpMUs,
(dbopMHpOBaHUE MYKCKOT'O IIPOHYKJIEYyCA.

[IpeoOpa3oBaHus B OBOLIUTE: pacCeMBaHUE KJIETOK JIyYUCTOrO BEHIA, KOPTHUKAIbHAS peaKIus,
BBIOpOC (epPMEHTOB KOPTHKAJIBHBIX TpaHyl, IpeoOpaBaHHE TIPO3pAauyHOM 30HBI (30HHAS
peaxius), akTUBAIMsl IUTOIIa3MaTHYECKUX MPOIIECCOB, OKOHYaHHE MeH03a, MOJISIPHbIE TeNblia.

MyXCKOH M KEHCKUH NMPOHYKIEYChI, pachajl UX 000JI0YEeK, YCTAHOBIEHHUE CBS3H XPOMOCOM
MPOHYKJIEYCOB C LIEHTPUOJIBIO CIIEPMHUSL.

IlepBass Henmens pas3BuUTHA. 3UroTa - OJHOKIJIETOUHBIM 3apoAblll, €€ TE€HOM, aKTHUBalus
BHYTPUKJIETOYHBIX MPOIECCOB.

HpoGnenue. Crnenuduka apoOIieHUs y uYeloBeKa W XpoHoiorus mnpouecca. CrpoeHue
3apoJiblllia Ha Pa3HBIX CTaauAX ApoOiaeHus. Poiabs mpo3padHoil 30HbI. XapaKkTepUCTUKA TEMHBIX U
CBETJIBIX OJIACTOMEPOB, UX MEXKKJIETOYHBIX KOHTAKTOB. YMEHbBIICHHE Pa3MepoOB OJIacTOMEPOB,
ux B3aumojercteue. Mopyna. bracromucra. BHyTpeHHss1 kieTodynas macca (3mMOpuobnact) u
tpoobnact. Cramus cBobomHON OnactomucThl. COCTOSHHE MAaTKU K Havaly WMIUIAHTAIIHH.
Hauvano 1-i# ¢a3bl racTpysismum.

WNmnnanTtanusa. XpoHoJorus mporecca uMiutantanuu. Juddepenmuposka tpodobiacta Ha
UTOTpOo(oOIaCT U CHHIUTHOTPO(OOIACT. AKTHUBALIMS CHHITUTHOTPOGoOIacTA.
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l'uctuoTpoduselii Tun nuranua. PopMmupoBaHHE NMEPBUYHBIX U BTOPUYHBIX BOPCUH XOPUOHA.
OO0pa3oBaHue JIaKyH U UX COEIMHEHUE C KPOBEHOCHBIMH COCYJIaMU 3HJIOMETPHUSI.

Bropas wnenmens pasButus. [actpymsuus. Pasnenenue smOpuobnacta Ha »3nubiact
runo6nact. [IpeoGpazoBanue runobdiaacra, popMUpOBaHUE IEPBHYHOTO )KEITOYHOTO MEIIKA.

[IpeoOpazoBanue osmubnacra: o0pa3oBaHWE AMHUOTHYECKOM TIIOJIOCTH U BblAENICHUE
AMHHOTHYECKOW SKTOAEPMBI, (OPMHPOBAHWE AMHHOTHYECKOTO ITy3bIpsi; Hadaio 2-i ¢asbl
racTpyJisiliuy MyTeM SMHUrpanuu - GOpMUPOBAHUE NMEPBUYHON IMOJIOCKUA U MEPBUYHOIO Y3€IKa,
o0pa3oBaHME 3apOJBIILIEBON ME30/€pMBbl, T'OJOBHOIO OTPOCTKA, SHTOJAEPMBI 3apOJIbIIIA,
oOpa3oBaHue npexopaaabHoi miacTuku. O0pa3oBaHNe BHE3APOIBIILIEBON ME30IEPMBI.

Tperess Hemens pasButusa. JuddepeHmmpoBka 3apobimieBOil  Me30JepMbl  (COMHUTEI,
HE(POrOHOTOMBI, BHUCIEPAIbHBIA W MapHeTaJbHBIA JUCTKH CIUIAHXHOTOMA, SMOpPHUOHAIbHBIN
nenom). PocT rojgoBHOro orpocrtka, oopazoBanue xopasl. DopMupoBaHHe HEPBHOH TPYOKH U
HEPBHBIX I'peOHEH, aCHHXPOHHOCTh PAa3BUTHS FOJOBHOTO M KayAaJbHOTO OTNENOB. TylOBUIIIHAS
CKJIaJIKa, 00pa30BaHKUEe IEPBUYHON KHIIIKH.

JuddepeHnnpoBka BHE3apOJBIINIEBON Me30epMbl aJNIAHTOMCA, AMHUOTHYECKOTO IYy3bIps,
KEJITOYHOTO CTEOJIs, COeTMHUTENHFHON HOXKKH, CJI0S, TOACTHIIAIONIETO TPOPOoOIIacT.

dopmMupoBaHUE MEPBUYHBIX KPOBEHOCHBIX COCYJIOB M MIEPBUYHBIX KIETOK KPOBU B ME30JIepMeE
KEJIITOUHOTO MEIIKA, COCIMHUTEIBHON HOXKKU. DOpMHpPOBaHUE MEPBBIX KPOBEHOCHBIX COCY/I0B
B ME€30JIepMe 3apo/ibliia. 3a4aTOK NEPBUYHOTO Cep/iia, Hadyano GyHKIUU. 3aKIagaKa IpearnoyuKH,
JIETKOTO.

OO6pazoBaHue TPETUYHBIX BOPCUH XOPHOHA. ['eMOTpO(HBIN THI MUTAHUS.

YerBepras Heznensa pa3BuTus. M3meHnenue (opmbl 3apoabliia (0Opa3oBaHHUE MOINEPEUHBIX U
MPOJOIBHBIX CKJIQJ0K). 3aBepIlieHHEe MPOIECCOB HEUPYISIUU M CETMEHTAIlMM ME30JECpPMBL.
VmHas u XpycTaJukoBas Iutakoabl. PasButue wmeszoHedpoca. Mwurpaius TOHOIMTOB U3
KENTOYHOM DHTOJIEPMbl KayJaJdbHOro KOHHA 3apojsima. OOpa3oBaHue pra (IpOpHIB
opodapuHreanpbHO  MeMmOpanbl), (QopMuUpOoBaHHME  TO3BOHOYHOrO  croyba.  3akiaaka
azieHorunodusa, MUTOBUIHON U OKOJIOLUIMTOBHIHON XKele3, )KeTyKa, IeYeHH!, Jop3aJIbHON Jac-
THU MOKEITYT0YHON JKEJIE3bI.

DOMOpHOHAIBHBIN OpraHOreHes.

BreszapopliieBsle Oprassl.

[TnanenTa, ¢opmMupoBaHus, OCOOEHHOCTH OPraHU3alUU MATEPUHCKOTO U  (ETaTbHOIrO
KOMIIOHEHTOB Ha TMPOTSDKEHMH OepeMeHHOCTH. Omnepekaroliee pa3BUTHE COCAMHUTEIBHON
TKaHU IJIALEHTHl U JPYTUX BHE3apOAbIIIEBbIX OpraHoB. CTPYKTYpHbIE OTIMYUS TEPMHUHAIBHBIX
U TU(QEHUTHBHBIX BOPCUHOK B Pa3HBIX TPUMECTpax O€peMEHHOCTH, (PYHKIIMH TUIALEHTHI.

AMHUOH, €ro CTpOEHHUE U 3HAUEHUE.

[IynoBuHa, ee 0Opa3oBaHWe W CTPYKTYPHBIE KOMIIOHEHTHI: CTYICHHUCTAsl (CIU3HCTasl) TKaHb,
COCYZBI, PYIHMMEHTBI EJITOYHOIO MeEIIKa M amaHTouca. CucTemMa MaThb-IUIAllEHTa-IUIOA U
dakTopsl, BIUAONIKE Ha €€ (U3HOIOTHIO.

OcobeHHOCTH OpraHuzMa HOBOpoOXAeHHoro. OOmias xapakTepucTHKa W TEepUOIU3AIMS
MOCTHATAJIbHOTO Pa3BUTHSI.

@dakTopbl, BIMAIONIME Ha pPa3BUTHE: TE€HETUYECKHE, MAaTEpUHCKUE, BHEIIHUE (paauanus,
aJIKOTOJIb, KypeHHE, HApKOTUKHU, HHQPEKIUs, XUMHUYECKHE U JIEKapCTBEHHBIE BEIIECTBA,
NECTULIUBI U JP.).

5.2. Pazgennl y4yeOHO# JMCUMIJIMHBI (MOAYJS) M MEXKIMCHUIJIMHAPHBIE CBSI3H C
NMOCJAeAYIONUMH TUCHMIINHAMHA

n/m Paznensl qaHHON AMCHUIUIMHBI, HEOOXOAMMBIE JIJIST H3y4eHUS
Ne HanmenoBanmne
MOCJIETYIOLIUX 1 2 3 4 5 6 7 8
JHCIATUINH
1. | IlaTomorndueckas + + + + + +
aHATOMUS
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2 I'ma3uble Oone3Hu +
3 AKYIIEpCTBO u + +
THHEKOJIOTHS
4 DHAOKPUHOJIOTUSI + +
5 TpaBmaTosiorus + +
6 OTOJIIPUHTOJIOTHS + +
7 Jepmaronorus + +
8 Yponorus + +
9 Kapaunonorus + +
10 | I'emaTonorus + + + +
11 | HeBposorus + +
12 | Onkomnorus + + + +
5.3. Pa3gennl AMCHUILINH U BUABI 3aHATHH
II | HaumenosaHue Bunel y4eOHOI nesTenbHOCTH,
/Ne | paznena y4eOHOM | BKITIOUast CaMOCTOSTEIIbHYIO
TUCLAIUINHBI paboTy cTyneHTOoB (B yacax)
(Moyis)
JI JIP II3 | CPC | Bcero
1 T'ucromornueckas 2,5 2,5
TEXHUKA
2 HuTonorus 75 |5 12,5
3 OO11ast TUCTOJIOTUS 12 15 25 52
4 | YactHas rucrojiorus | 24 40 |25 89
5 | DMOpuonorus 4 15 |5 10
YyeJI0BeKa
6 DK3aMeH 36
7 Bcero 40 80 |60 216
6. JIaGopaTopHbIii NPAKTHKYM
Bo ®I'OC He npegycMoTpeH.
7. TlpakTuuyeckue 3aHATHS CEMUHAPDI
No | Ne paznena Temartuka npakTuyeckux 3aHstuii (cemurapos) | Tpymo-
JUCIATIIHHEI E€MKOCTh
(gac.)
1. | 2. T'ucronornueckas TeXHuka 2.5
3. KieTka u HEKJIETOUHBIE CTPYKTYPBI 2,5
3. Iuromnasma 2,5
3. Snpo. [lenenue kineTku. 2,5
4. Onurennit 2,5
4, Kenesnr 2,5
4. Kposb. JIumoa. 2,5
4. CoOCTBEHHO COEINMHUTEIBHEBIE TKAaHU 2,5
4, Mbeiiie4Hasi TKaHb 2,5
4, HepsHnas Tkanb 2.5
5. HepBHas cucrema 5,0
5. Opranbl 4yBCTB 5,0
5. CepiedHO-coCcyaAucTas CUCTEMA 5,0
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5. Opranbl KPOBETBOPEHUS 1 UMMYHHOM 3amuThl | 5,0
5. DHAOKPUHHAS CUCTEMA 2.5
5. [TumeBapuTenbHas cucrema 7,5
5. JpixarenpHas cuctema. Koxa. 2.5
5. BreigenurensHas cuctemMa 2,5
5. My»kcKkasi 11o0Bas CUCTEMA 2.5
5. JKenckas mmonoBas cucremMa 2.5
6. OMOpHOJIOTHS YeJIOBEKa 5,0

8. IIpumepHasi TeMaTHKAa KyPCOBBIX MPOEKTOB (padoT)
B cootBerctBun ¢ ®I'OC He npeyCMOTPEHBI.

9. Yueb6HO-MeTOAMYECKASA M HH(POpMALMOHHOE 00ecnieYeHue TUCIHMILINHBI:
A) ocHOBHas IUTEpaTypa
['ucronorusi, MUTONOTUS U SMOPUOJIOTHS. YUEOHUK JUIsI  CTYJEHTOB MEAHMIIMHCKHUX BY30B.
C.JL.Ky3nenos, H.H. Mymkam6apoB. Y4eOHUK /15l CTYI€HTOB MEIULIUHCKUX By30B.M. « M A»
2007.
ATtnac o ructonoruu, uuronoruu u amopuonoruu. C.JI.Kysnenos, H.H. Mymikam6apos,
B.JI.T'opsukuna M.:MHUA 2006 r.

b) nononuuTenpHas uTepaTypa

Harnsgnas ructonorus. O6mas u yactaas. JI.I.I'apcrykoBa, C.JI.Ky3nenos, B.I".JlepeBsnko M.
«MHUAY, 2008 r.

OO61mmas u MenuIrHCKas SMOpuoniorus. Y4eOHoe nmocodue noj peaaxiueii 2.1. BacunbkoBuya.
M.:Menunnna, 2008 r.

B) nporpammMHoe obecrieueHne
[Tporpamma ams rectupoBanus uamopd

') 6a3b1 JaHHBIX, MHHOPMAITMOHHO-CIIPABOYHBIE M TIOMCKOBBIE CHCTEMBI
DneKkTpoHHas BepcHs yueOHUKa U aTiiaca

10. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue JUCIUIINHBI:
CrenuanbHble CTOJIBI C OCBEILIEHUEM JIJI1 MUKPOCKOIIOB, MUKPOCKOIIbI, KOMIIBIOTEPHBIE
KJIACChI, U IPyTUe JEMOHCTPAIIMOHHBIE YCTAHOBKHU

11. MeToauyeckue peKoOMeHAAIMH 110 OPTaHU3ALMU U3YyYeHUSs] U CHUILIUHBI:

IIpu co3manum paboueil mporpaMmbl MO AUCHUIUIMHE «[ UCTOJOTHS, LUTOJOTHS H
smbOpuonorus» cineayer opueHTHpoBaThess Ha OI'OC npu GopmupoBaHUM PyHIAMEHTATBHBIX
3HaHUH U TPOPECCHOHATBHBIX KOMIIETEHIIUH.

ITo 3aBepiIeHNN M3yYEHUs KaXJIOTo pasfena Iesecoo0pa3Ho MPOBOAUTH KOHTPOJIbHbIE
MeponpusTHs (KOJJIOKBUYMBI, TecThupoBaHue). KOHTpoIbHBIE MEpONPUATHS MPOBOJUTCS Kak C
LIEJIbI0 OLIEHKH YCBOEHUS CTYJ€HTaMH OTAEIBHBIX TEM, TaK U pa3zeiia B LIEJIOM.

OO0beM JIEKIIMOHHOTO MaTepuaja He JOJDKEH MpeBblmarh 1/3 OrokeTa ayIuTOPHOTO
yuyeOHOro BpeMeHHu. JIeKIMu JOJKHBI HOCHUTH HPOOJEMHBIM XapakTep, MOMoraTrbh CTYAEHTY
OpUEHTUPOBAThCSA B OOJbIIOM 00beMe MH(pOpMallUU, HAXOAUTh IJIaBHOE, CUCTEMAaTHU3HPOBATh
3HaHus. JKenaTeabHO CONPOBOXKICHHE JICKIIUM MpEe3eHTAlUsIMHU, BUACOPUIbMAMH, CIaiaMu U
T.J., YTO AeJaeT ux 6osnee MHPOPMATUBHBIMU, HATJISAHBIMU U YO TUTEIbHBIMU.

[IpakTuyeckue 3aHATUS JOJDKHBI OBITH MCIOJB30BAHBI JJISI PELICHHUS CUTYaIlMOHHBIX
3aJa4 M YNPAXHCHWM, IPUYEM, I10-BO3MOXKHOCTH, 3aJayd JOJDKHBI HMMETb MEIUKO-
OMOJIOTHYECKYI0 HAINpaBJIEHHOCTh; Ul 3aciyIIMBaHUS pedepaToB MO OTAEIBHBIM BOIPOCAM
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paccMaTpuBaeMOU TEMBI.

JIaGopatopHbie pabOTHl TOJDKHBI BKJIIOYATh JJIEMEHTHI aHAlW3a M HMCCIEJOBAaHUS Ha
COBPEMEHHBIX TMpuUOOpax © OO0OpYIOBaHMM W TOCIEayIoIel 00paboTKH (BO3MOXKHO
KOMITBIOTEPHOM ) SKCIIEPUMEHTAIBHBIX JAHHBIX.

CamocrosTenbHas pabdoTa MOXKET BKJIKOYATh 3JEMEHTHl HAyYHO-HCCIIEIOBATEIbCKON
pabotel. Ocoboe BHMMAaHHE B COBPEMEHHBIX YCIOBHSX PEKOMEHIYETCs YACISATh BBIPAOOTKE
YMEHUH TI0JIb30BaThCS Y4YeOHOW, HAyYHOW JIMTEPaTypol, HABBIKOB BIIQJCHUS 0a30BBIMU
TEXHOJIOTUSIMH ~ IIpeoOpa3oBaHuss HMHPOpManuu, ceTbto MHTepHeT. DTO crmocobcTByeT
(OpPMHUPOBAHUIO KYJIBTYPhl MBIILICHHUS, [TOMOTaeT B MUCHbMEHHOW M YCTHOH pEYH JIOTHUECKU
NPaBUIBHO O(OPMUTH PE3YIbTATHI PAOOTHI.

Takue pazmuunbie (HopMmbl ydeOHOU pPabOTHI CIOCOOCTBYIOT OBJIAJCHUIO 3HAHHSIMH Ha
OCHOBE (POPMHPOBAHUSI CHUCTEMHOTO €CTECTBEHHOHAYYHOTO IIPEACTABICHUS O CTPOCHUU U
NPEBPAICHUSIX OPTraHUYECKUX U HEOPTaHUYECKUX BEIIECTB, a TAKKE MPUHIIUIIAMH, JISKAIIUMHU B
OCHOBE ITPOIECCOB JKU3HEACATEITHPHOCTH U BIUSIONIMMHU Ha 3TH MPOIECCHI.

PazpaboTunkm:

Mecto paboThI 3a"umaemast JOIKHOCTD Nuunmanel, pamunms

JKCNepThbl:

Mecto paboTh 3aHnMaemas JOJKHOCTD Wuunmane, hamMuiis




