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3
ITOSCHUTEJBHASA 3ANIUCKA

((FPICTOJIOFI/ISI, OUTOJIOTHA, 3M6pHOJ’IOFH§I» - yqe6Ha${ JUCITHUITIIMHA
MOp(l)OJ'IOI‘I/ILK:CKOI‘O MoOoAayJpd, coacpiKamasa CUCTCMATHU3UPOBAHHBIC HAYYHBIC 3HAHWA
0) 3dKOHOMCPHOCTAX Pa3BUTHA, MHUKPOCKOIINYCCKOT'O CTPOCHUA 141

AKU3HEIEATEIIbHOCTH KJIETOK, TKAaHEW U UX B3aUMOJICHCTBHS B COCTaBE OPIaHOB.

TunoBas yueOHas mnporpamma Io Yy4yeOHOM gucHumuiuHe «l'ucronorus,
LUTOJIOTHS, SMOPHOJIOTHUs» pazpaboTaHa B COOTBETCTBUHU C!

00pa30oBaTeNbHBIM CTAaHAAPTOM BBICHIErO0 0O0pa30BaHUS IO CIEUUAIBHOCTH
1-79 01 01 «JleuebHOE [em0O», YTBEPKIECHHBIM M BBEACHHBIM B JICHCTBUE
noctaHoBieHHneM MuHucTepcTBa oopasoBanus Pecyonuku benapycs ot 26.01.2022
Ne 14;

TUTIOBBIM y4€OHBIM TIaHOM 110 crienuanbHocTH 1-79 01 01 «JleuebHoe nmeno»
(peructparmonnsiit Ne L 79-1-002/mp-tut.), yTBEpKICHHBIM IIEPBBIM 3aMECTUTEIIEM
Munuctpa o6pazoBanusi Pecniyonuku benapyce 21.04.2021.

enp yueOHOW aucuuIInHbl «['HCcTONOrUs, LUTOJOTHUS, SMOPUOJIOTUS» —
¢opMupoBanue 0a30BOM MpPOPECCHOHANBHON KOMIETEHIMH JJs NOHUMaHUs
CYUIHOCTH (PU3HOJIOTMYECKUX M TAaTOJIOTMYECKHUX MPOILECCOB, CIOCOOCTBYIOIIMX
(OpMUPOBAHUIO MOHATUIHOIO arapara MEJUIHbI, Pa3BUTHIO OCHOB KJIMHUYECKOTO
MBIIIJICHUS.

3agaun  y4eOHOM IUCHMIUIMHBI «['MCTONOTHS, LMTOJIOTHSA, SMOPUOIIOTHSD)
COCTOAT B (DOPMHUPOBAHUU Yy CTYJEHTOB HAYYHBIX 3HAHUI C Y4ETOM HOBBIX HAYYHBIX
JAHHBIX, METOJIOJIOTUYECKUX U TEOPETUYECKHX KOHUEMIMA O MHKPOCKONMHYECKOW U
CyOMHUKPOCKOIUYECKOW OpraHu3aluy KIJIETOK, TKaHEW M OPraHOB KaK CTPYKTYpHOM
OCHOBE MX (PYHKIMOHUPOBAHUS B OPraHHU3ME YEJIOBEKa B HOPME, 3aKOHOMEPHOCTSIX
pe- U MOCTHATAJIbHOI'O Pa3BUTHUSL OpPraHHM3Ma YeJOBEKa, MPOSIBJICHUU BO3PACTHBIX
W3MEHEHUM KJIETOK, TKaHEed W OpraHoB KakK OCHOBE MPEACTaBICHUNU 00
VH/IMBUAIYaJIbHOM W BO3PACTHOW HM3MEHUYMBOCTH OpPraHU3Ma YEJIOBEKAa; YMEHHUHU WU
HaBBIKOB, HEOOXOIUMBIX AJ1s1 (POPMUPOBAHUSI KIIMHUYECKOTO MBIIIJICHUS Bpaya.

3HaHUs, YMEHUS U HAaBbIKH, MOJIYYEHHbIE TIPU U3YYCHUU YYeOHON AUCLIUILITNHBI
«['ucronorus, uuToNOTUS, SMOPUOIOTH, HEOOXOAUMBI JJIsl YCHEIIHOTO M3Yy4eHHUs
clenyomux yueOHbpix aucuuiuind: «HopmanbHas ¢usunonorus», «llaronornueckas
anatomusi»,  «llatonmormueckas  ¢usnonorus»,  «BHyTpeHHue — GoJe3HN»,
«Xupypruueckue 601e3H1», «AKYIIEPCTBO U THHEKOJIOT U .

CryneHT, OCBOMBIIMK  coJep)KaHHE Yy4eOHOTO  Marepuaja  y4eOHOM
JTUCLUMIUIMHBL, JOJDKEH 00yajath  cienyrome 06a30Bod  mpodeccuoHalbHOU
KOMIIETECHIIUEH

BIIK. Mcnonbs30BaTh 3HaHUS O CTPOCHWHM OPraHM3Ma YEJIOBEKA HA TKAHEBOM,
KJIETOYHOM U CYOKJIETOUHOM YpPOBHSIX, SMOPHOTEHE3€ YeIOBEKA M €ro HapYyIICHUSIX
IIPU OKa3aHUU METUIUHCKON MTOMOIIIH.

B pesynpraTe u3yueHus y4eOHON TUCHUIUIMHBL «I MCTONOTHUS, LMTOJIOTHS,
IMOPHOJIOTHUS» CTYACHT JOJHKEH

3HATh:

oO011re 3aKOHOMEPHOCTH U 3Talbl SMOPHOHAIILHOTO PAa3BUTHS YEIIOBEKA;
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WCTOYHUKU PA3BUTHSA, OCOOCHHOCTH CTPOEHUS W (YHKIMH, BO3PACTHBIE
W3MEHEHHS] OCHOBHBIX TUITIOB TKAHEH;

TKaHEBOW COCTaB OPraHOB YEJIOBEKA M MPOCTPAHCTBEHHBIC B3aMMOOTHOIIICHHS
TKaHEel B COCTaBE OPTaHoOB;

cTpoeHHe (YHKIIMM M BO3pACTHBIC MPEOOpa30BaHUS CTPYKTYphl KIETOK B
’KHUBOM OpTraHU3ME;

OCHOBBI peTreHepallK TKAHEH U Mpeieibl UX W3MEHUUBOCTH;

OCOOEHHOCTH TOYYEHUSI MaTepHayia JUisl THCTOJIOTHYECKOTO HCCIIEIOBaHUS,
CrocoOBI (pUKCAIUY TKAHEH;

9aCTH MUKPOCKOTIA, UX HA3HAYEHUE U TIPABUIIA MTOJIH30BAHUSI MUKPOCKOIIOM;

yYMeTh:

muddepeHnpoBaTh CTPYKTYPHBIC AJIEMEHTHI KJIETOK W TKaHEW B COCTaBe
OpraHOB TMPH MHUKPOCKOITMYECKOM HCCIICIOBAHUHA OWOIICHHOTO M OTEPAI[MOHHOTO
MaTtepuania;

pactippoBBIBATh INEKTPOHOTPAMMBI KJIETOK M HEKJIETOYHBIX CTPYKTYpP
TKaHEH 1 OpPraHoB;

BJIA/IETh:

TEXHUKON MUKPOCKOITUPOBAHMS,;

TUCTOJIOTUYECKON TEPMUHOJIOTUEH.

B pamkax oOpazoBaTeiabHOro Mporiecca IO JaHHOW Y4eOHOW IUCIUIUIMHE
CTYIEHT JOJDKCH MPHOOPECTH HE TOJBKO TEOPETUUYCCKHUE 3HAHUS, PAKTUICCKUC
YMEHUS W HaBBIKU 10 CIICIIHAIIBHOCTH, HO W Pa3BUTh CBOW IIEHHOCTHO-TMYHOCTHBIH,
JTyXOBHBIN MOTEHIIHAJ, CPOPMHUPOBATH KaYeCTBA MATPHOTA U TPaKTaHMHA, TOTOBOTO
K aKTHBHOMY YyYacTUI0 B OSKOHOMHYECKOH, IPOM3BOJCTBEHHOHN, COIMAIBHO-
KyJIbTYPHOI M OOIIIECTBEHHOM KU3HU CTPAHBI.

Bcero Ha wm3ydeHne ydeOHON IUCIUIIIMHBI OTBOAMUTCS 222 aKaJeMHYECKHX
yaca, U3 HUX 137 ayIUTOPHBIX U 85 4acOB CaMOCTOSITEIbHON PabOThI CTY/ICHTA.

Pexomenyembie Gopmbl TEKyIel arrectanuu: 3a4eT (2 cemecTp), dK3aMeH
(3 cemectp).
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IIPUMEPHBIM TEMATUYECKHWM MMJAH

[Tpumepnoe
Bcero pacrnpenenenue
HaumenoBanue pa3zaena (Tembl) ayJIMTOPHBIX ayJIUTOPHBIX YacOB 10
4acoB BUJIaM 3aHSATHH
JIEKIMHA | JJaOOpaTOPHBIX
1. Bseaenne B Y4eOHYI0 IMCHUIINHY
«I'merosiorusi, HUTOJIOTHUS, IMOPHOTOT U, 4 1 3
MeToabl HCCJI€I0BAHUS B THCTOJIOTHH
2. HuToaorust 3 - 3
3. DmOpuoJiorus 15 1 14
4. OO0masi rucToJIorus 36 12 24
4.1. Yueane o TKaHax. CTpyKTypHBIE 1 B 1
OCHOBBI TOMEOCTa3a
4.2. DunrenuaabHble TKaHU 7 2 5
4.3. Kposb u qumda. ['emonon3 8 2 6
4.4, CoenuHUTENbHBIE TKAHU 10 4 6
4.5. Mpiieunsle TKaHU 5 2 3
4.6. HepBHas TkaHb 2 3
5.  YacTHasi THCTOJIOTHA 79 18 61
5.1. HepBHas cucrema 7 2 3)
5.2. Opransl 4yBCTB 4 1 3
5.3. CepneuHo-cocyaucras cucTeMa 9 2 7
5.4. Opranbl KPOBETBOPEHUS u 8 9 6
UMMYHOTI093a (TuM(dOunIHAS CUCTEMA)
5.5. DHOoKpHHHAS cHUCTEMA 4 1 3
5.6. TlumeBapuTenpHas cucTeMa 16 2 14
5.7. OO MOKPOB 3 1 2
5.8. JlprxaTenpHas cHCTEMa 6 2 4
5.9. MoueBbIaenuTeIbHas CUCTEMA 8 1 7
5.10.ITonoBast cucreMa 8 2 6
5.11. ITpuHIUIIBI TUarHOCTUKU
THCTOJIOTHYECKUX npenapaToB 51 6 2 4
AJICKTPOHOTPAMM
Bcero yacos 137 32 105
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COJEPXKAHUE YYEBHOTO MATEPHUAJA

1. Bseagenme B YuyeOHYI0 aucUMIUIMHY «[HCTONOTHSI, WMTOJIOTHS,
IMOpHoIorusi». MeToabl HCCIeI0BAHUS B THCTOJI0T UM

['ucTonorus, MUTONIOTHS, IMOPUOJIOTUSI B CUCTEME MOJATOTOBKU Bpaya. CBA3b
TUCTOJIOTUU C APYTUMH MEAUKO-OUOTOTHYECKUMU HayKaMH.

Bo3HuKHOBEHHE W Pa3BUTHE THUCTOJOTUHU, LUTOJOTMM W 3MOPUOJIOTHH Kak
CaMOCTOATENbHBIX HayK. PasButue rucronorun B bemapycu. ®opmupoBaHue
OCHOBHBIX HaIlpaBJICHUI HAyYHBIX HCCJICIOBAHWA B MEIWIIMHCKUX YHHBEPCHUTETAX
Pecniyoimuku bemapych. CoBpeMeHHBI 3Talm B Pa3BUTUU THUCTOJOTHH, IUTOJIOTHH,
AMOPHUOJIOTHH.

Memoowr uzezomoénenus npenapamos 01 céemogou Mukpockonuu. CyliHOCThb
U METOJIbI B3SATHS MaTEPHAIOB IS THCTOJOTUYECKHX WCCIICIOBAHUN, (DUKCAIHH
MUKPOOOBEKTOB. CriocoObl yIUIOTHEHUS! (3anuBku). Mukpotomus. CylniHOCTh U
METO/Ibl OKPAaCKM MHKPOIIPENapaToB M HUX 3aKItOueHHUs. BUIbI MUKpOMpenapaToB:
Cpe3bl, Ma3KU, OTIIEYATKH, TNICHKH.

CrnienialibHbIE METO/Ibl U3YUYEHUSI MUKPOOOBEKTOB — TUCTOXUMUSA (B TOM YUCIIE
AJIEKTPOHHAS TUCTOXUMHUS ), PAIU0ABTOrpadusi, UMMYHOTUCTOXUMUSL.

TexHrka MHUKPOCKOIMPOBAHUS C TOMOIIBIO CBETOBBIX MHUKPOCKOIIOB.
OcoOEHHOCTH MHUKPOCKONIUM B  YJIbTPA(PHUOJIETOBBIX JIydaX, JIFOMHUHECIIEHTHAs
MUKPOCKOIIHS, ($ha30BO-KOHTpacTHas MUKPOCKOIIHS, UHTEPPEPEHIIMOHHAS
MUKPOCKOIINS, JTa3epHasi KOH(POKATbHASI MUKPOCKOTIHSL.

MeToapl HMcCleAOBaHUS KUBBIX KJIETOK — KYJIbTYphl TKaHEH BHE- W BHYTPHU
OpraHM3Ma uYeJjoBeKa, KJIOHHPOBaHWE W THOpPHAM3AIMS KIETOK, NpPWKU3HEHHAs
OKpacka.

KonnuecTBeHHbIE METOMBI HCCIENOBAaHUSA: MOPGOMETpHs, MUTOGOTOMETPUS,
AIIEKTPOHHASI MUKPOPOTOMETPHS, CIEKTPODITYyOpOMETPHS, ACHCUTOMETPHSI.

Meronpl HWCCleOBaHUA B OMOPHOJIOTHUU: OCOOEHHOCTH (uUKcanuu U
MPUTOTOBJICHUS] TOTAIBHBIX TMPENapaToB U CPEe30B OpraHoB »mMOpuoHa. CepuitHbie
Cpe3bl M IJIACTHUYECKass PEKOHCTPYKIUS SMOPHOJIOTMUECKHX OOBEKTOB. MeTosbl
OIpesieNIeHUs Bo3pacTa SMOpPHOHA YeJI0BeKa.

DOneKkTpoHHasT MUKPOCKOMNUsS (TPAaHCMHCCHOHHASE M CKaHUpYHoIas). MeToabl
U3TOTOBJICHUSI MUKPOOOBEKTOB JIJIsI AJIEKTPOHHON MUKPOCKOITUHU

2. Hurojorus

[Ipenmer u 3ama4M IUTOJIOTHH, €€ 3HAYCHHE B CHUCTEME OHOJOTHYECKUX M
MEAUIIMHCKUX HayK. OCHOBHBIE TMOJIOKECHUS KJIETOYHOW TEOPHUH Ha COBPEMEHHOM
JTame pasBUTHS Hayku. HaakiIeToyHbple M IMOCTKIETOYHBIE CTPYKTYpPHl Kak
MIPOU3BOJIHBIC KIIETOK.

buonornyeckas memoOpana. CTpoeHue, OCHOBHBbIE CBOMCTBA W (DYHKIMHU
ononornyecko memOpanbl. [loHsTHE O pa3feneHud KIETKM Ha OTCEKH W UX
GyHKIIMOHATBFHOE 3HAYCHHE.

Knerounas MeMOpaHa (m1azmonemMma): COOCTBEHHO MeMOpaHa,
HaJMEMOpPAHHBIA CJIOW, CyOMeMOpaHHBIN (TIOIMEMOpaHHBIN) CIIOW, CTPYKTypa H
B3aMMOCBSI3b B TIpoliecce QYHKIIMOHUPOBAHUS KIICTKH.

CTpyKTypHBIE OCHOBBI OaphepHOMN, PEIENTOPHON W TPAHCHOPTHON (YHKIIMIA



MJ1a3MOJIEMMBL.

Krnerounsle coeauHeHus: (KOHTAKThI): 3aMbIKAIONIME (IUIOTHBIC) COCAMHEHHUS;
aJIr€3MOHHbIE KOHTAKThl — JIE€CMOCOMBI TOUEYHBIE U OMOSICHIBAIOIINE, 3yOUaThie;
KOMMYHUKAIIMOHHBIE KOHTAKThI — HEKCYChI, CHHAIICHI.

Huronazma. I'masomiaasma. OU3MKO-XMMUYECKUE CBOMCTBA, XUMHYECKUU
COCTaB, Y4acTHE B KJIECTOUHOM MeTaboI13Me.

Opranesubl. Onpenenenue, kiaccuduxanuu. Opraseiibl 00IIero 3HaYeHus.
MemOpaHHble OpraHesuibl:  JHJOIJIa3MaTUYecKass CeTh, KOMIUIEKC [ onbaxu,
MUTOXOHJPHH,  JIU30COMBI, TEPOKCUCOMBI. MXx  cTpoeHme wu  (QyHKIHH,
B3aUMO/ICHCTBUE B META0OIU3ME KIIETKHU.

HememOpanubie opraHe/utbl: pHOOCOMBI, CTPOEHUE, XWMHUYECKHH COCTaB,
dbyaknuu. [lonsatre o mommcomax. Poib cBOOOAHBIX M CBS3aHHBIX ¢ MeMOpaHaMu
AHJIOTIA3MATUYECKON ceTh pubOCOM B OMOCHHTE3€ KIETOYHBIX OenkoB. [{utockener:
MUKpPOTPYOOUKH, MUKPO(PUIAMEHTHI, MPOMEXKYTOUHbIE (DUIIAMEHTHI, UX CTPOCHHE,
XUMHUYEeCKui coctaB. LleHTpronu: ctpoeHre u GyHKIMK B HENETSAIIEMCS SIApe U TIPH
MHUTO3E.

Opranemibl CHEUAIBHOTO Ha3zHayeHUs. MwuouOpuiuibl, TOHOPUIAMEHTHI,
MUKpPOBOPCHUHKH, PECHUYKH, KTYTUKH, UX CTPOCHHE U (PYHKIIMOHATIHLHOE 3HAYCHUE B
KJIETKaX, BBITIOJHSAIONINX CIIEIUAIbHbIE (PYHKITUH.

Brurovenus. Onpenenenue, Kiaccudukanus, 3HAYCHUE B
KUBHEJEATENIbHOCTU KJIETOK M opraHu3ma. CTpoeHHEe U XUMHUYECKHUH COCTaB
Pa3JIMYHBIX BUJOB BKIIOUCHUM.

SAnpo. Ponb A5pa B XpaHEHUHU U pean3allii TeHEeTUYECKOW MH(popManuu U B
cuHTese Oenka. [loHsATHE O AIEPHO-IIUTOIUIA3MATHYECKOM OTHOIIeHUH. OO0l mian
CTpoeHus UHTep(HA3HOTO SIpa.

Kapuomnasma (HykieoriazMa). XpoMaTHH: CTPOSHUE W XUMHUYECKUI COCTaB.
[TonsiTHe O MEKOHJEHCUPOBAHHOM U KOHJECHCHPOBAHHOM XPOMAaTHUHE (DYXpOMATHUHE,
reTepoXpoMaTHHE, XPOMOCOMAX ), CTETICHb UX YYaCTUs B CHHTETUYECKUX MPOIIeCCax.

SAnpeimiko. [loHsTHE O SAPBIMIKOBOM OpraHu3arope. XUMHYECKUH COCTaB,
cTpoeHue, GyHKIHUS SIPHIIIKA.

SAnepunas o6onouka. Ctpoenue u ¢yHkuud. CTpyKTypHO-(DYHKIIMOHATbHAS
XapaKTEepPUCTHKA HApYy>)KHOW U  BHYTPEHHEW MeMOpaH, TMEpPUHYKIEApHOTO
MPOCTPAHCTBA. B3anMOCBS3b KOJWUYECTBA SIACPHBIX TOp U HMHTEHCUBHOCTH
MeTa00JINYECKON  aKTUBHOCTA  KJIETOK. CBsi3b  siiepHOM  00OJIOUKH €
YHA0MJIa3MATHUYECKOM CEThIO.

OcHOBHBbIe TIPOSIBJIEHHSI JKU3HEAEATEIbHOCTH KJIeTOK. CHUHTETUYECKHE
MIPOIIECCHI B KJIeTKe. B3anMOCBs3b KOMIIOHEHTOB KJIETKH B MpoIleccax aHaboau3Ma U
katabonu3ma. Peakuusi kieTok Ha BHeImHHME BozaeucTBusa. IIpencraBieHue 00
ajanTaldd, KOMIICHCAIMM U JICKOMIICGHCAIIMM Ha KJIECTOYHOM M CYOKJIETOYHOM
YPOBHSIX TPH  BO3JCUCTBUM MEXAHWMYECKUX, XUMUYECKUX, (U3UUECKUX W
onoxumMuyeckux (akTopoB. PaguaimoHHbIe aCTIEKTHI PEaKTUBHOCTH KJIETOK.

Kaerounslii nukia. OnpeneneHue NOHATHS, TEPHOJIbI KIIETOYHOTO IUKIIA JJIs
KJIETOK, COXPAaHMBIIMX CIOCOOHOCTh K JENEHWI0, W KIETOK, YTPaTUBIIUX
CIIOCOOHOCTH K AeneHuto. da3pl nukia (narepdasza, MUTO3).

Murto3. IlousThe, OHOJIOTMYECKOE 3HAYEHHE MHUTO3a KU €r0 MEXaHU3M.
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[IpeoOpa3zoBaHne CTPYKTYPHBIX KOMIIOHEHTOB KJIETKH Ha PA3JIMYHBIX dTallaXx MHUTO3A.
Posb K1€TOYHOTO IIEHTPa B MUTOTUYECKOM JICJICHUU KIIETOK.

Ounomuto3. [loHsTHe u OMosOTHYECKOe 3HAYeHHE SHAOoMHTO3a. [loHsATHE O
IUIOUTHOCTH  KJeToK. [loHsATHE  MOMUIUIOWIWH, MEXaHU3Mbl  00pa30BaHMS
MOJIUIJIONIHBIX ~ KJIETOK  (OJHOSJEPHBIX, MHOTOSJEPHBIX), (PYHKIMOHAIBHOE
3HAYEHHUE MOJIUILIOUINH.

Mei103. buonornueckoe 3HaUeHUE U MEXAHU3M MEN03a.

Crapenue wietok. [loHsSTHE O TIEPBUYHOM © BTOPUYHOM CTapEHUHU.
Mopdomorus craperomieii KIeTKH.

Tuner TuOenu kinetok. Hekpos: ompeseneHrne MOHATHS U €r0 OMOJIOTHYECKOE
3HayeHHe. ATIONTO3. OIpe/eieHHe MOHATUA M €ero OWOJIOTMYECKOe 3HauYeHHE.
MexaHu3MbI CTapEeHUS U THOCITH KIICTOK.

3. DOmOpuoJiorus

OcHOBBI  OOmIEH AMOPHUOIOTUU. OTambl SMOPUOHAIBLHOTO Pa3BUTHUS U
ouonornyeckass cymHocTb. COCTaBHbIE KOMIIOHEHTBHI M MEXaHM3MBbI PEryJsuu
AMOPUOHATILHOTO Pa3BUTHS: TMposikdepalvs, MUTpALUsl KIETOK, aJre3usi, UHIYKIIUS,
netepMuHanus,  AuddepeHIupoBKa,  KJIETOYHbIE  B3aUMOJCHCTBUA,  POCT,
dbusnonoruyeckasi ruoesb KIeToK.

IlonusitTue nporene3a. Mopdonoruss TOJOBBIX KIETOK, OCOOCHHOCTH UX
CTPYKTYpBI y U€JIOBEKA.

IMOpHoreHe3 Yeja0BeKa. JTalbl YMOPUOTEHE3a, UX MPOJOKUTEIIBHOCTD.

OmiogorBopenne. buonornyeckoe 3Ha4€HHE OIUIOJOTBOPEHUS, OCOOEHHOCTH
U XpoHoJorus nporiecca. Ma3pl OTIOJOTBOPEHUS, MX CYIIHOCTh M 3HAYCHHE. 3UTOTA
— OJTHOKJICTOYHBIM OpPTraHW3M. €€ T€HOM, aKTHBAIlUsS BHYTPHUKJICTOYHBIX MPOIIECCOB.
OoTtunuueckas quddepeHupoBKa U 0JIaCTOMEpHAs! IETEPMUHAIUS 3UTOTHI.

Jpodaenue. Crnernuduka apoOjeHUs] Yy YeloBeKa M XPOHOJIOTHS TMpolecca.
Aytotpodusiii Tun nutanus. CTpo€HHE Pa3BUBAIOIIETOCS OpraHU3Ma Ha Pa3HBIX
craausix apoonenus. Mopyna. bmacrouucra. bnactomepnas nuddepeHnupoBka u
3a4aTKoBas JieTepMuHaIusg. IMOpuooact u Tpodoodiact.

Nmnaantanus. [lorstue u stanel umiutantanui. COCTOSITHUE MAaTKH K Havaly
uMmiiantaiuu.  [udbdepenunmpoBka Ttpodobiacta Ha  muTorpodobiacT U
cumruiactorpododmact. O6pazoBaHue JaKyH U UX CBSI3b C KPOBEHOCHBIMH COCYJIaMU
sHAoMeTpus. ['uctnorpodusiii THn nutanus. GopMupoBaHUE MEPBUYHBIX BOPCUH
XOpHOHA.

IacTpyasiumsa. Otanel W MexaHu3Mbl ractpyisinuu. [lepBeiii  sTamn
racTpyJIsLUU (JeaMUHaIMs). 00pa30BaHUE JBYXCIOHHOTO 3apOJBIIIEBOTO JUCKA.
3avaTtkoBas auddEpeHIIMPOBKA U TUCTOTUIINYECKAs (TKaHEBasl) IETePMUHAITHS.

Bropoit sran ractpymsanuu  (MMMurpanus):  (GOPMHPOBAHHE TEPBUYHON
MIOJIOCKH M TIEPBUYHOTO y3€JIKa, 00pa30BaHKME XOP/Ibl, BOSHUKHOBEHHUE 3apObIIIEBHIX
JIUCTKOB, muddepeHIpoBKa  3apOBIIIEBON  ME30IePMBI, oOpasoBaHue
MPEXOPAATLHON MIACTUHKH, (DOPMHUPOBAHNWE HEPBHOW TPYOKU M HEPBHBIX TpeOHEH,
ACUHXPOHHOCTh PAa3BUTHUS TOJOBHOTO M KayJajdbHOTO OTAENOB. TyJIOBHIIHAS
CKJIaJIKa, 00pa30BaHKE KUIIIEUHON TPYOKHU.

Oprasno- u rucrorede3. OnpeneneHre NOHATUI. BO3HUKHOBEHHE TKaHEW Ha
ocHOBe auddepeHmanum  KIETOK  AMOPHOHAIBHBIX  3a4aTKOB  (TKaHEBas
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mud¢epennrpoka). COOTHOILIEHUS TPOIECCOB OPraHoreHe3a W THCTOreHe3a.
OpraHo- u rucToreHes3 Ha 4-8 HeJeNsIX BHyTPUYTPOOHOTO pa3BUTHS.

Bue3zapoabimeBsie  (IPOBM30pPHBIE) Opranbl. VICTOYHMKM  pas3sBUTHA,
CTPOEHHE W (PYHKIMM JKEITOYHOI'O MEIKa, AJIaHTOWCA, AMHHUOHA, IyIOYHOTO
KaHAaTHKa, XopuoHa. DopMupoBaHUEe KPOBEHOCHBIX COCYIOB M IEPBHYHBIX KIETOK
KPOBH B ME30/I€pME MKEJITOYHOIO MEIIKAa. 3HAYEHHE XOpHUOHa B (OPMUPOBAHUU
mwianeHTel. OOpa3oBaHME BOPCHMH XOpUOHA. ['eMaTOTpOo(HBI THUI MUTAHUA.
[Inanenta yenoBeka: cTpoeHue U ¢GyHKuuu. [lnogHas w MarepuHCKas dYacTu
I1aleHTsl. MI3MEeHeHHs B 3HJIOMETPUU NPU Pa3BUTUU OEPEMEHHOCTH, JEUUAYyaJbHbIE
obonouku. [Inanenrapusiii 6apbep, €ro poib.

Kputuyeckue nepuoabl pa3Butus. [[pnunHbl UX BOSHUKHOBEHHUS, (GaKTOPHI,
BIUSIOIIME HA pa3BUTHE: TEHETUYECKHE M JIUTCHOMHbBIE (SHJOTCHHBIE W
9K30T'CHHEIE).

4.  OO0mas rucroorus

4.1. Yuyenue o TkaHsiX. CTPyKTypHbIe OCHOBbI TOMEOCTa3a

TkaHM Kak OUH U3 HEPAPXUUECKUX YPOBHEN OpraHU3ally )KUBOI'O — CUCTEMBI
KJIETOK M MX Npou3BOJHBIX. Knaccudukanus TkaHen: Moppo]yHKIMOHAJIbHAsA U
TMCTOrE€HETUYECKAS.

KileTkn Kak Beaymue 3JIeMEHTBl TKaHW. Haj- M MOCTKIETOYHBIE CTPYKTYPHI,
MEXKJIETOYHOE BEIIECTBO KaK IPOM3BOAHBIE KIETOK. [IoHATHE O KIETOYHOM
NOMYJSIUMU, KIETOYHOM Ture, KioHe, auddepoHe. CTBOJOBBIE KIETKH, HUX
Pa3HOBHUIHOCTH, CBOMCTBA, UX UCIIOJIb30BAHUE B PeNapaTUBHOW MEIULIUHE.

I'uctorenes wu perenepauusa. Buabl pereHepauuu: (Qusmosiornueckas u
penapartuBHasi, KJIETOYHAass M  BHyTpukieroyHas. (Craruueckas, pacryuias,
OOHOBJISOIIASACS KIETOYHBIE MOMYJISLIHH.

I'omeocTtaz (reHeTHYeCKHil, MeTa0OJIMYECKHU, CTPYKTYPHBIM) Kak TJaBHOE
CBOMCTBO TKaHEW. BUJIBI CTPYKTYPHOrO rOME0OCTa3a: BHYTPUKIIETOUHBIN, KIETOUYHBIM,
TKaHEBOM, OpraHHbI{, €ro pojib B OOECHEUEHUHU aJanTallid OpraHu3Ma uejoBeKa K
V3MEHSIOIMMCS YCIIOBHSIM BHELIHEN CPEJIbI.

4.2. JnureinajibHble TKAHU

OnurenuanbHbie TKaHU. MopdodyHKIMOHATRHAS U OHTO(UIOTEHETUYECKAs
KJaccupukauuu snurenaus. Mopdosoruueckas XapakTepUCTHUKa SHUTENUATbHbBIX
TKaHeu. llorpaHMyHOCTH Kak TJIABHOE CBOMCTBO JIUTEIUAIBHBIX  TKaHEM.
['opuzoHTanbHasi W BepPTUKAJIbHAasg aHU30MOP(PHOCTh ANUTEIHAIBHBIX IJIACTOB.
[TosipHOCTB SNMUTETUOIMTOB U POPMBI MOJSIPHON TUPPEPEHIIMPOBKU UX KIETOYHOU
00o0s0uku. [{uToKepaTUHBI Kak MapKephl pa3IMYHbIX BUJOB JMUTEINATbHBIX TKAHEH.

bazanpHas MmeMOpaHa: popMUpOBaHUE, CTPYKTYpa U (PYHKIUU.

IHokpoBHble 3nuTenauu. [[pUHLIUNBI CTPYKTYPHOU OpraHU3alluud U (QYHKIUU
MOKPOBHBIX AnuTeaneB. CTpoeHUE OJHOCIONHBIX (OJMHOPSAHBIX U MHOTOPSAIHBIX) U
MHOTOCJIOMHBIX 3IMHTEINEB (HEOPOrOBEBAIOIINX, OPOTOBEBAIOLINX, IEPEXOIHOIO).
B3aumMocBs3s MophohyHKIIMOHATBHBIX OCOOCHHOCTEH SMUTENUATBHOM TKaHU C €€
NOTPAHUYHBIM TOJIO)KEHHEM B OpraHu3Me. MeXKIEeTOUYHbIE KOHTAaKThl B Pa3JIMYHbIX
BUJIax 3nuTenus. PU3H0I0rn4ecKas v penapaTtuBHasi pereHepanus SIUTENHs.

CocyaucTblii BHIOTENUN: CTPYKTYpa, GYHKIUH, pEeTeHEpaltsl.
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Kene3ucrblii  IMUTETHH. OCOOEHHOCTM  CTPOEHHA  CEKPETOPHBIX
anuTennounToB. ['Mcropusnonorust cekperopHoro mponecca. CeKpeTOPHBIA UK.
Oco0eHHOCTH CTPOEHMSI CEKPETOPHBIX KJIETOK B 3aBUCUMOCTH OT (a3 CEKPETOPHOIO
1uKJa. TUnel CeKpenuu: roJIOKPUHHBIN, AIIOKPUHHBIA U MEPOKPUHHBIH.

XKenespl n ux knaccudukanus. XapakTepUCTUKa KOHLEBBIX (CEKPETOPHBIX)
OTJEJIOB U BBIBOJAHBIX INPOTOKOB 3K30KPUHHBIX kejie3. OCoOEHHOCTH CTpPOEHUs
SH/IOKPUHHBIX JKEJIE3.

4.3. Kposb u iumda. I'emonoss

Cucrema kpoBu. OCHOBHBIE KOMIIOHEHTBI KpPOBM KaK TKaHM — IUIa3Ma M
dopmennsie dmeMeHThl. DyHKIMU KpoBU. CoaepkaHue (HOPMEHHBIX HJIEMEHTOB B
KpPOBH y B3pOCJIOTO YeJloBeKa. [ 'eMorpamMma u nefikonurapHas gopmyna. Bo3pactHeie
Y TIOJIOBBIE OCOOEHHOCTHU KPOBH.

dopMeHHBbIE 3JIeMEHThI KPOBH

OPUTPOLMTHI: KOJIMYECTBO, pa3Mepsl, (hopma, ux pasHoBUIHOCTU. CTpoeHue
SPUTPOLIUTA, OCOOEHHOCTH €ro IJIa3MOJIEMMbl U IUTOcKeneTa. DYHKIHMH
PUTPOLUTOB. [IpOAOIKUTENBHOCTD KU3HA 3PUTPOLIUTOB. PETUKYIOLUTEI.

JIeMKOLUTHI: KOJMYECTBO, KiacCUpHUKanuus M oO0mas XapaKTepUCTHKA.
[TpogOMmKUTENPHOCTh  LUPKYJISUUMU B KpoBH. ['paHynonutsl (HEHUTpoQuibI,
303UHODUIIBI, 6a30(QHIIbI): coAepKaHUE B KPOBH, pa3Mephl, (hopMa KIETOK U UX sIIEp,
CTPOEHHE, COCTaB CleUU(UUECKUX TpaHyl, QYHKUUU. ATpaHyIOUUTH (MOHOLUTHL,
IUM(OLUTHI): COAEp)KAaHWE B KpPOBU, Pa3MEphl, CTpOCHHE U (YHKUHUH. YYacTHe
JUM(OIUTOB B UMMYHHBIX PEAKIUAX, CyONMONYyJIsUUN JTUMQPOLMUTOB (KIETKU MaMSTH,
ria3MouuTel) [ToHsATHE O LMPKYIAUMK U peuupKyassuuu T- u B-numdonuTos.

KpoBsinble macTUHKU (TPOMOOILIMTBI): KOJIMYECTBO, pPa3MeEpbl, CTPOCHUE,
kinaccudukanys, GyHkuun. [IpogomKUTeIbHOCTD KU3HU TPOMOOIIUTOB.

Ilnazma kpoBu. KOMIOHEHTHI M1a3Mbl KPOBH, (DYHKITUH.

Jlumda. OOGpazoBanue nuMdsl, maa3mMa U (QOPMEHHBIE AJIEMEHTHI, CBS3b C
KPOBBIO, MIOHATUE O PELUPKYIALNNA TUMPOoUUTOB. DyHKIUN TUMPBHI.

I'emomno33. OMOpHOHANIBHBIN T€MOI033 KaK TMCTOI€HE3 KPOBU: ATAlbl, ydacTHe
Pa3IUYHBIX OPraHOB B KPOBETBOPEHHUH.

[TocTaMOpHOHANBHBIN TeMOI033 Kak (pU3HOJoTHYecKasi pereHepanus KpOBH.
['eMonosTHUECKME CTBOJOBBIE KIETKH, KJIETKHA-IIPEAIIECTBEHHHUIIBI MHEIO- H
auMdorTonodsa  (KOJOHHEOOpa3yroliue  KJIETKH), YHHUIIOTCHTHBIC  KJICTKHU-
MPEAIIECTBEHHUKU U UX XapakTepucTuka. Mop@osiornueck HeuJeHTU(GULIUpyemMbie
1 MOP(OJOTUYECKH UJIEHTU(DUIIPYEMBIE CTAIUU PA3BUTHS KIIETOK KPOBHU, MTOHSATHE O
NOTEHTHOCTH M KOMMMTHPOBAHHUU. XapaKTEPUCTHUKa KJIeTok B auddepoHax
SPUTPOIUTOB, TPAHYJIOUUTOB, MOHOLIMTOB, KPOBSHBIX IUIACTUHOK (TPOMOOIIUTOB).
OcobOenHoctu T- 151 B-numdouunronos3za: AHTUTE€HHE3aBHUCUMBII u
AHTUT€H3aBUCUMBIN JIUM(POLIMTOIO33, UX XAPAKTEPUCTUKA U OMOJIOTMUECKUI CMBICI.
Perymsius muenonossa u TMMQOLIUTON033a, POJIb MUKPOOKPYKEHUSI.

4.4, CoenuHHUTEJbHBIC TKAHU

Coenunutenpabie TKaHu. OOmas MoppodyHKIIMOHAIBHAS XapaKTEPUCTHKA,
Kjaccudukanus. ['mcrorenes, Me3eHXuMa.

CoOcTBeHHO  coequHUTeJbHble  TKaHu. OOmas  xapaKTepUCTHKA,
KJIacCU(UKaLs, BOJIOKHHUCTbIE COCTUHHUTENbHBIE TKAaHH, TKAHU CO CIELHUAIbHBIMU
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CBOWCTBAMM.

BoslokHUCTBIE COeIMHUTENbHbIC TKAHM. PbIXJIag COCAUHUTEIbHAS TKaHb,
IUIOTHAs COEIUHUTENbHAS TKaHb, OOIIAas XapakTEpPUCTHKA, pEereHepaluoHHbIe
BO3MOXXHOCTH. (OCOOEHHOCTH pEeMapaTUBHONW pereHepali IpU OTHECTPENIbHBIX
paHEHUSIX.

Poixnas coenuHUTENbHAA TKaHb. KIIETKM PBIXJIOW COEOUHUTEIBHOW TKAaHHU.
Mexanonutbl: puopodaactel, GudporuThl, Muopudpodiactel. I[IponcxoxacHue,
CTpOEHHE M ydacThue B mporieccax GuoOpmriorene3a. AIunonuTsl ((KUPOBBIC KIICTKH )
0esio 1 Oypoil )KMPOBOM TKaHU: TPOUCXOKJIECHUE, CTPOEHUE U 3HaueHue. [lepuruThi,
aJIBEHTUITMATBHBIC KJICTKU. TMPOUCXOXKACHUE, CTpOCHHE U  (DYHKIMOHAJIbHAS
XapaKTEpPUCTHKA.

KneTku-nmoToMKd  TeMOMO3TUYECKOW  CTBOJIOBOM — KIeTKH. Makpodaru:
MIPOUCXOXKICHHE, BUJIbI, CTPOCHHE, POJIb B 3alIIUTHBIX PEaKUUSIX opranusma. [lonstue
0 Makpodaruueckoi cucreme. [lnazmaTudeckue KIETKU: MPOUCXOXKICHHUE, CTPOCHHE,
poJib B UMMYHHTETE. TyUdHBIE KJIETKU: MPOUCXOKACHUE, CTPOCHHE, PYHKITUH.

B3anmoneiicTBrE KIIETOK PBIXJION COECIMHHUTENBHON TKAHU M KJIETOK KPOBU B
BOCIAJIUTEIIBHBIX PEAKIIUSAX OpraHu3Ma.

[IurMeHTHBIE KIETKU: TPOUCXOXKICHUE, CTpOeHUE, (QYHKIIUS.

Mexxkierounoe BemiecTBo. OOmas XapakTepUCTHKA, MPOUCXOXKIECHUE U
ctpoeHrue. OCHOBHOE BEIIECTBO, €r0 (hHU3MKO-XMMHYECKHUE CBONCTBA U 3HAYCHHE.
KosutareHoBble W 37aCTHYECKHE BOJIOKHA: POJIb, CTPOCHUE M XUMHYECKUN COCTAaB.
[IpencraBieHne O pa3NWUYHBIX TUINAX KOJUIAr€HAa M HUX JIOKAIW3alHs B OpPTraHU3ME.
PetukynspHeie BOJIOKHA.

[InoTHass coenuHUTENbHAS TKaHb. Pa3HOBUAHOCTH, CTPOCHHE U (YHKIIUH.
Cyx0une KaKk Opras.

CoeanHuTeibHbIE TKAHM CO CIIENMAJBHBIMHM CBOMCTBaAMH. PeTukymnsipHas
TKaHb. CTPOCHHE, Tuctodusmosorus, 3HaueHue. JKupoBas TKaHb. CTPOCHUE,
Pa3HOBUIHOCTH, 3HaueHue. [IurMeHTHast TkaHb. OCOOCHHOCTH CTPOCHHMS U 3HAYCHUE.
CtpoeHue cIu3ucTo TKaHM.

Ckenernble Tkanu. OO0mIas XapakTEepPUCTHKA U KIACCU(DUKAIUS CKEICTHBIX
TKaHEM.

XpsmeBble TKaAaHU. Buabl XpsImeBoll TKAaHW: THAJIWHOBAs, 3JIACTUYECKAs,
BOJIOKHUCTas. KieTku XpsiieBoil TKaHU: XOHIAPOOIacThl, XOHAPOIUTHL. M30TreHHBIC
Ipynmbl KJIETOK. ['MCTOXMMHYECKass XapaKTEPUCTHKA M CTPOEHUE MEKKIECTOYHOIO
BEIIECTBA PA3JIMYHBIX BHUJOB XPSIIEBOM TKAaHW. XpAIl KaK OpraH, HaAXPSIIHUIIA.
['ucrorenes, perenepanus, crapeHue xpsma. CTpoeHue CyCTaBHOTO XpsIa.

KocTtHble TKaHu. KIETKH KOCTHOM TKaHH. OCTCOIUTHI, OCTCOOIACTHI,
OCTEOKJIACThI, UX XaPAKTEPUCTUKA. MEKKIETOYHOE BEUIECTBO KOCTHOM TKaHH, €ro
(U3UKO-XMMUUYECKHE CBOMCTBA, CTpoeHUEe. MuHepanuzanus MEXKICTOYHOTO
BellecTBAa. Buapl KOCTHOM TKaHM: UWX JIOKajuu3alusi B  OpraHu3Me U
MopdodyHKITMOHAIBHBIE 0cOOeHHOCTH. KOCTh Kak opraH, HAJIKOCTHHIIA.

['ucToreHes KOCTHBIX TKaHEW: WHTpamMeMOpaHo3HOe (0Opa3oBaHHWE KOCTH W3
ME3CHXHUMbI) M DHAOXOHJIPATHHOE OKOCTeHEHHE (00pa3oBaHME KOCTH Ha MECTe
xpsuia). [lepectpoiika KOCTH U ee penapaTUBHas pereHepanus (B TOM 4YHCIIEe MOCIIe
OTHECTPEJIbHBIX paHeHMil). DaKTopbl, OKa3bIBAIOLIME BIUSHHE HA PEreHEPAIUIO
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KOCTHOM TKaHU, €€ U3MEHEHHUS [IPU CTAPEHUH OpPraHu3Ma.

4.5. MblieyHble TKAHU

OO6mast xapakrepucTuka, MophodyHKIHOHANbHAS W TUCTOrCHETHYECKas
KJaccu(ukanuy MbIIIEYHBIX TKaHel. CTPyKTypHbIE OCHOBBI COKPATMMOCTH Kak
TJIABHOTO CBOMCTBA MBIIEYHBIX TKAHEH.

CkesieTHasi NONEPEYHOIOJIOCATAs] MbIIIEYHAS TKAaHb. VICTOUYHUK pa3BUTHS,
CTPYKTYpPHO-(DYHKIIMOHANIbHAS €IWHUIIA — MBIIIEYHOE BOJOKHO (CHUMIUIACT U
MuocaTeJNIMTOIUTh).  CTpoeHHWEe  CHMIUIACTa:  COKpPATUTEIbHBIM  ammapar:
MUO(PHUOPUILIBI, capKOMep, MUO(HUIAMEHTHI; OMOPHBIA U TPOPUUECKHIl ammaparsl.
MexaHu3M MBIIIEYHOTO COKpauleHusl. THIBl MBIIIEYHBIX BOJOKOH: 3KCTpa- H
uHTpady3anbHble BOJOKHA, WX HWHHepBamus. Mpimma kak oprad. Perenepanus
MBIIIEYHON TKAHU, 3HAYEHNE MUOCATEITUTOLIUTOB.

CepaeyHasi monepevHONoJ0caTas MbIIeYHAs] TKAHb. VICTOUHUK pa3BUTHA,
CTPYKTYpHO-(DYHKLIMOHAJIbHAS €IMHULA CEpPACYHOM MBIIIEYHOW TKaHW, THUIIbI
KapAMOMHUOLMTOB. MophopyHKIMOHANbHASL XapaKTEPUCTUKA COKPATUTENbHBIX U
IPOBOJAIIMX KapAMOMHOUUTOB. (CeKpeTOpHbIE KapAHMOMUOLMUTHEL. Bo3MoxxHOCTH
pere’Hepanny CepAeYHON NONEePEYHONOI0CATON MBIIIEYHON TKaHU.

I'magkass MbllleyHass TKaHb. VICTOUHMKHM  pa3BUTHSA, CTPYKTYpPHO-
(GyHKIMOHAJIbHAs €IMHULA TJAAKOM MbllleyHo TkaHnu. Mopdonoruueckas u
(yHKIIMOHAJIbHAs XapaKTepUCTUKa TJAJAKOro MuoIMTa. Perenepamus riaakon
MBIIIEYHON TKaHU. [nankas MbllleyHass TKaHb HEHPAJIBbHOIO IPOUCXOKICHUSA !
UCTOYHHUK pa3BUTHUS, CTpoeHue ¢ (PyHKuusa. [7naakasg MblliedyHas TKaHb
HKTOACPMAIIBHOTO  MPOUCXOXKACHUS, MHOSIUTEINAIbHBIE KJIETKU: HCTOYHUKH
pa3BUTHS, CTPOEHUE, PYHKIUU.

4.6. HepBHasi TKaHb

OOmiast  xapakTepuCTHKa HEPBHOM TKaHW. VICTOYHUKHM pa3BUTUA U
YMOpPUOHAJILHBIN TUCTOTEHE3 HEepBHOW TkaHU. JuddepeHiupoBka HepoOIacToB u
rJIM00JIacTOB.

Heiiponbl.  Mopdonorudeckas, ¢GyHKIHOHAIBHAS W HeWpoMeAuaTopHas
kiaccudukanuy HepoHoB. CTpoeHue HEHpOHa: MEPUKAPUOH (TEJI0 HeMpoHa), aKCOH,
J€HJIPUTHI, XpoMaTo(uILHOE BEILIECTBO, 0COOEHHOCTH LUTOCKEJIEeTa
(HeipodunaMeHThl 1 HEUPOTpyOOUuKH). Posib HElipoeMMBbI B peleniiuy, TeHePaluU U
IIPOBEICHUH HEPBHOIO0 MMIyJbca. CHHTETHMYECKHE M TPAHCIIOPTHBIE IPOLIECCHI B
LHUTOIJIa3ME  HEHPOHOB.  AKCOHaJIbHBIA  TPAHCIOPT:  AHTEPOrPAIHBIA U
peTporpaiHblii; OBICTPBIA M MEMJICHHBIH, POJib MHUKpOTpyOouek. CeKpeTopHbIe
HEHUPOHBI: 0COOEHHOCTU MX CcTpoeHus u (yHkuus. [loHsTue o HeilpomeanaTopax.
dusnonornueckass rudenb HeWpoHOB. Perenepanust HelipoHoB. BospacTHbie
npeoOpa3oBaHus HEUPOHOB.

Heijiporausi. O01masi xapakTepucTHKa, ICTOYHUKU PAa3BUTHSA, KJIacCUpUKaIHS.
Makpornus: OJUTrOACHAPOTUs, AacTPOIVIMS M SIEHAUMHAs TIJIMs, CTPOEHUE H
byakun. Mukporius: ctpoeHue u PyHKIMU. PeakTMBHOCTh HEUPOTIIUH.

HepsHublie BosiokHa. OO0mias xapakrepuctuka, kinaccudukaius. OcoOeHHOCTH
dbopMupoBaHUs, CTPOCHHUS] U (YHKIUH OE3MUETMHOBBIX U MHEITUHOBBIX HEPBHBIX
BOJIOKOH. [ToHsiTHE 00 OCEBOM LMJIMHIpE U ME3aKCOHE. YIJIbTPaMHUKPOCKOMUYECKOE
CTPOE€HUE MUEIMHOBOW 000J0YKH. PereHepanus HEpPBHBIX BOJOKOH B OpraHax
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nepudepudeckoil U eHTPAIbHON HEPBHOI CHCTEMBI.

HepBuble okonuanus. Knaccudukaius, obmas XxapakTepucTyka.

Peuentopusie  (4yBCTBUTENIbHBIC) HEpPBHBIE  OKOHYAHUS.  CBOOOIHBIE,
HECBOOOJIHbIE, HECBOOOJHbBIC HWHKAIICYJIMPOBAHHBIE, HEUPO-MBIILICYHbIE BEPETEHA,
HEUPO-CYyXOKUIIbHBIE BEPETEHA.

OddexTopHble OKOHYAHMS. HEUPOMBIIIEYHOE OKOHYAaHHME B CKEJICTHBIX
MBIIIIAX U B TJIAJIKOW MBIIIEYHON TKaHU, HEUPO-IKEJIE3UCThIE HEPBHBIE OKOHYAHUS.

MeXKHEUPOHAIIBHBIE CUHAINCHL: AJIEKTPUYECKUE, XUMHYECKUE W CMEIIaHHBIC
CUHAIIChl, CTPOEHUE W MEXaHWU3MBbl Iepeladyd BO30YXIECHHs. YIbTPACTPYKTypa
XAMHUYECKUX CUHAICOB.

5. YacTrHaf ruCTOJIOTHS

5.1. HepBHasi cucrema

Brenenue B yactHyto ructosioruto. Ilonsitue (ompenenenue) oprana. THIIbI
opraHoB. CTpykTypHass oOpraHmzanus TpyOdarbix opraHoB. CTpykTypHas
OpraHu3alys NapeHXUMaTO3HbIX OpraHoB. [loHATHE O CTPYKTYpHO-GYHKIIMOHATBHOM
EAVHHULLE.

O6mas mophodyHKIIMOHATBHAS XapaKTEPUCTUKA U KiIacCU(PUKaIUg OpraHOB
HEPBHOM cUCTEMBI. ICTOUHUKM pa3BUTHSI OPTaHOB HEPBHOM CUCTEMBI.

OcCHOBHBIE MPUHIUIIBI  OpraHUW3alMd HEPBHOW cucteMbl. (OCHOBHBIE
MOJIOKEHUSI  HEMPOHHOM  Teopuu.  MexaHu3Mbl  HEWPOHHOW  HMHTETPALUU:
KOHBEPTeHIUS U IuBepreHius. [loHsaTre o HEpBHBIX IEHTpaX, UX KiIaccU(UKaIus,
MIPUHIUIIBI CTPYKTYPHOW OpPraHU3alMd HEPBHBIX ILIEHTPOB SJIEPHOTO M SKPAHHOTO
tunoB. PednekTopHbie Ayry, UX 4yBCTBUTEIbHbBIC, TBUTATEIIbHBIC U ACCOIUATUBHBIC
3BEHBS.

IenTpanbHasi HepBHAs cUCTEMA

CounHoii mo3r. PasBurtue, o6mas xapakrepuctuka, QyHkuuu. CrpoeHue
CEpOro BEIIECTBA: BUbI HEMPOHOB U WX y4acTHe B 00pa3oBaHUU PEIICKTOPHBIX YT,
tanbl  rauoruToB. Ilmactuael 1o  Pekcemy. Ctpoenme 0Oenoro  BeliecTBa.
[lenTpanbpHBId KaHaJd CIUHHOTO Mo3ra. MopdodyHKIMOHATbHAS XapaKTePUCTHKA
MIPOBOJAIIMNX TYTEH.

T'osoBHoM Mo3r. O611ast MOpPOPYHKITMOHAIbHASI XapaKTEPUCTHUKA TOJTIOBHOTO
mosra. Cepoe u 6enoe BemectBo. CTpoeHre 000JI09eK MO3Ta — TBEPOM, Ay TUHHOM,
msarkor. CyOaypanbHOoe ©  CcyOapaxHOWJAIBHOE TMPOCTPAHCTBA, COCYIUCTHIC
cruieteHusi.  OCOOCHHOCTHM ~ CTPOEHHMS  COCYJOB  (CHHYCBI, T€MOKAMWILISPHI)
LIEHTPAJIbHON HEPBHOMN CUCTEMBI.

Mo3xk€4UOK: CTPOCHUE U HEUPOHHBIM COCTAB KOPBI MO3KEUKA — TPYILICBUIHBIC,
KOp3UHYaThIe, 3B€314aThie, 3€PHUCThIC HEUPOHBI, KiIeTKU ['onbmku. AddepenTHoie u
s depeHTHbIE HEpBHBIE BOJIOKHA. MeKHEHPOHAIbHBIE CBS3M — MOAYJIM MO3KEUKa.
Kirybouek Mo3keuka. [ THOIUTEI MO3KeUKa.

Kopa «xoneynoro (Oompmioro) wosra: obmas wMopbodyHKIHOHATBHAS
XapaKkTEepUCTUKA, pa3BuTHE. L[{UTOAPXUTEKTOHMKA: HEUPOHHBIM COCTaB KOPBHI,
MJIACTUHKYA KOPBI OOJIBIIUX TOJYIIApUiA MO3ra. MOy IbHBINA MIPUHITUIT OpTraHU3AINH
30H KOpbl  OOonpImmMX  monymapuii.  MwuenoapXxuTekToHuKa. [ JTHOIUTHI.
I'emartosnIepanmueckuii 6apbep, ero CTpoeHUE 1 3HaUeHUe. Bo3pacTHbie M3MEHECHHS
KOPBL.
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Ilepudepuueckass HepBHasi cucrema. Heps: crpoenne, GyHKIHH,
pere”epanusi. UyBcTBUTENbHBIE Y37l (CIMHHOMO3IOBBIE M YEPEIHBIE): CTPOEHUE,
GbyHKIIUU. XapaKTepUCTUKA HEHPOHOB U HEUPOTJINH.

ABTOHOMHas1 (BereraTHUBHAas) HepBHasi cucrema. OOmas xapakTepUCTHKA
CTpoeHuss M  (QYHKIMM  UEHTPAIbHBIX U Nepuepuyeckux  OTIEJIOB
MapacUMNaTUYECKOW M cUMIATH4YecKoil cucrteM. CTpoeHMe W HEUPOHHBIA COCTAaB
DKCTPAMYpPaJbHBIX W HMHTPAMYpalbHbIX TraHrIueB. lIpe- W MOCTraHTJIMOHAPHBIE
HEpBHBIC BOJOKHA. (OCOOCHHOCTH CTpOEHUS Pe(IICKTOPHBIX OyI aBTOHOMHOM
HEPBHOU CHCTEMBI.

5.2. OpraHsl 4yBCTB

[lonsiTe o ceHcopHOil cucteme W aHanuzarope. Kmaccudukamus opraHos
qyBCTB. HeilpoceHCOpHBIE M CEHCOSMUTENNUaIbHbIe pelenTopHble KaeTKu. OOmmii
IPUHIUI OPraHU3alry U (PYHKIIMOHUPOBAHUS PELENTOPHBIX KIIETOK.

Opran obonsinus. OOmas XapakTepUCTUKA, UICTOYHUK pa3Butus. CTpoeHue u
KJIETOYHBIA COCTaB OOOHATEIBHOTO SMUTENINSA: PEUENTOPHbIE, MOJACPKUBAIOLINE U
Oa3asibHble KJIETKH. [ MCTO(U3MOIOrUS pPELENTOPHBIX KIETOK opraHa OOOHSHUA.
Bomepo-Ha3anpHbINA Opras.

Opran 3penms. OOmas XapakTepUCTUKA, HCTOYHMKH 3MOPHOHAIBHOIO
pa3BUTHS, TJIA3HOW My3BIPEK, XpycTalukoBas Iuiakoga. OOmM TUIaH CTPOCHUS
rna3Horo sg6noka. OOojouku TMa3HOro  sibymoka: (GuOpo3Hasi, CocyaucTas,
BHYTPEHHSIS; CTPOCHUE, TKAHEBOM COCTAaB.

@OyHKIMOHAIbHBIE alllapaThl I11a3a.

Juontpuyeckuid amnmapaT: CTPOEHUE POTOBHIIbI, Paly>KKH, PECHUYHOIO TeJa,
XpyCTajuKa, CTEKJIOBUAHOTO Tena. Mopdonornyeckue OCHOBbI —IUPKYJIALMH
BHYTPHUIJIA3HON KUIKOCTH.

AKKOMOJIALIMOHHBIN ~ ammapaT: paayXKa, peCHUYHOe (I[WJIMAPHOE) Teo,
CTpoeHue, GyHKIIUH.

PenenropHsiii anmnapatr — ceryarka ria3a. [IMrMEHTHBIN 3NUTENNN CETYATKU:
CTpoeHue U 3HaueHue. HelpoHHBIN COCTaB CETUATKH: CTPOEHUE U IUTODU3HOIOTHS
NAJOYKOBBIX UM KOJOOYKOBBIX HEWpoHOB ceryaTku CrpoeHne u  (pyHKUUH
OUMONSPHBIX, TOPU3OHTAIBHBIX, AMAKPUHHBIX, TAHTJIUO3HBIX KIETOK CETYATKH.
Oco0eHHOCTH CTPOEHMS LIEHTPAJIbHOM SIMKM M JIMCKa 3puTenbHOro Hepsa. CoctaB U
3HAYEHUE TIINH.

Opran Bkyca. OOmas xapakTepuctvka, Jokanuzanus. CTpoeHue u
KJIETOYHBI COCTAaB BKYCOBBIX IOYEK: BKYCOBBIE, MOJICPKUBAIOIINE U Oa3aibHbIC
KJIeTku. IHHepBalys BKYCOBBIX MTOYEK.

Opranbl ciayxa u paBHoBecusi. OOmas XapakTepUCTHKA, HWCTOYHUKHU
pa3BuTHUs. BHyTpeHHee yX0: KOCTHBIN U NEPEenOHYaThIid TAOUPUHTHI.

Opran ciyxa: YyJIWTKOBas YacTh IMEPENOHYATOrO JIAOMPUHTA, CTPOEHUE
YJIUTKOBOIO KaHajla, CTPOEHUE W KIETOYHBIA COCTaB CHUPAIBHOIO OpraHa, €ro
WHHEpBaIusl.

Opran paBHOBecHs: BECTHOYJsSIpHash 4YacThb IEPENOHYATOTr0 JAOUpPHUHTA —
IUTUTITUYECKUNA U cpepuuecKrii MEIIOYKH W TMOJYKPYXHbIe KaHalbl. PenentopHbie
OTJEJIbI: CTPOCHUE U KJIETOUYHBIN COCTaB MATEH U aMITyJIIPHBIX TPeOEHIKOB.
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5.3. CepaeuyHo-cocyaucTas cucremMa

OO611ast xapakTepUCTHKA U Pa3BUTHE OPTaHOB CEPICUHO-COCYAUCTON CUCTEMBI.

Cocyabl. O0muMe NPUHLMIIBI CTpPOEHUs, TKaHeBoW cocrtaB. Kiaccudukanms
COCYJIOB. 3aBUCHUMOCTb CTPOEHHUS COCYHOB OT TIE€MOJMHAMUYECKUX YCIIOBHII.
WuHepBanis W BacKyJsipu3alusi COCyAOB (COCYIbl COCYIOB). AHTHOTEHE3,
pereHepanys cocyaoB.

Aptepun: kiaccuuKkaiusi, OCOOEHHOCTH CTPOEHUSI W (YHKIHH apTepuit
PaA3JIMYHOIO THUIA — 3JJACTUYECKOT0, MBIIIEYHO-3JJACTUYECKOT0 U MBIIIEYHOTO.

MUKPOLMPKYJIATOPHOE  PYCJIO:  apTEpPUONIBI, T'E€MOKANWUIAPHI, AapTEpUO-
BEHYJSIDHBIE AHAaCTOMO3bl, BEHYJbl. ApTEpUOJNIBI. CTPOECHHE, BHIBI W POJb B
KpOBOOOpAIIeHUH. 3HAYCHHUE DHIOTETUOMUOIIUTHBIX KOHTAKTOB B THCTO(MU3UOIOTUN
aprepuoi. 'eMoxammspel: kinaccudukanus, QyHKOUsS U cTpoeHue. OpraHHbIC
OCOOEHHOCTH KanwyuiApoB. BeHysbl: cTpoeHue, BUIbl U pOJib B KPOBOOOpPAIICHHH.
ApTepuosio-BeHYJISIPHbIE ~ aHACTOMO3bI:  3Ha4Y€HWEe Uil  KpOBOOOpaleHHUS,
kinaccuukanusa. CTpoeHne apTepuoI0-BEHYIPHBIX aHACTOMO30B Pa3IMYHOTO TUIIA.
[TonsiTue o rucToremMaTnyeckux Oapbepax.

Benbl: kiaccu¢ukanus, OCOOCHHOCTH CTPOEHHMS BEH pa3IMYHOIO THIIA
(MbIIIeyHOrO U (PUOPO3HOT0) B CBSI3U C TEMOJAMHAMUYECKUMU yCIOBUAMU. CTpOeHHE
BEHO3HBIX KJanaHoB. OTINYMUSA CTEHKH BEHBI U apTEPUU.

JlumpaTtnueckue cocyabl: Kiaaccuukanus, CTpoeHHEe JTUMGPaTHIECKOTO
Kanwuisipa W JuM@atudyeckux cocynoB. llonsatune o numpanruone. Yuactue
JUM(}ATUYECKUX KAMWUIIPOB B CUCTEME MUKPOLIMPKYJISLIUU.

Cepaue. CTpoeHHE CTEHKM CEPALA, TKAHEBOW COCTAaB. DHAOKAP U KJIAMAHBI
cepana. Muokapa: COKpaTUTENbHBIE, TPOBOISIINE U CEKPETOPHBIE KAPAUOMHUOLUTHI.
[IpoBogsimass cuctema cepauna, ee MophodyHKIMOHATbHAS —XapaKTEPUCTHKA.
Oco0OeHHOCTH pereHepali MUOKapjaa. JOnukapa W nepukapia. OcobeHHocTu
KPOBOCHA0>KE€HUSI U MHHEPBAaLUs CepLa.

5.4. OpraHbl KpoBeTBOPeHHMsI 1 HMMYHOMN033a (1uMQOouIHAS CUCTEMA)

[IpyHUMIIBI ~ CTPYKTYPHOM  OpraHM3alii  OpPraHoB  KPOBETBOPEHMS U
UMMYHOTIO?32 (JIMM(OUJHBIX OpPraHOB), TEPBUYHBIC W BTOPUYHBIC OPTaHBI, HX
MOP(POPYHKITMOHAIBHBIE  OTIMYMAS W (QPYHKIMOHAJIbHBIE 30HBL.  [Iporecchr
auMQOIMTON033a B TUMYyC-3aBUCHMBIX (T-30Ha) M TUMyc-He3aBucHMBIX (B-30Ha)
30HaX BTOPUYHBIX JTUMQPOUTHBIX opraHoB. [loHATHE 00 UMMYyHHTETE, UMMYHOLIUTAX,
aHTUTCHAX W aHTUTeNlax. BuJapl NMMyHUTETa, B3AMMOJEHCTBUE KIETOK B UMMYHHBIX
peaklMsIX, y4yacTUE€ TIpaHyJOIMTOB, TYYHBIX KIIETOK, HATypaJbHBIX KHJUIEPOB B
3aluTe opraHu3Ma. Perynduus IMMYHHBIX peakui: TUTOKUHBI, TOPMOHBI.

IHepBuunbIe TUM(pONTHBIEC OPraHbI

KpacHplii KOCTHBII MO3T: HCTOYHUKH Pa3BUTHS, CTPOEHUE, TKAHEBOM COCTAB,
¢bynkuuu. I[lonarue o MUKpOOKpYkeHHH. Perymnsiuus remornons3a. XKenTeiii KOCTHBIM
MO3T.

TuMyc: HMCTOYHHMKM pa3BUTHS, CTPOCHHE M TKAHEBOM COCTaB KOPKOBOI'O M
MO3rOBOTO BeIeCTBa J0JeK Tumyca, (ynkuuu. KpoBocHaOGxkenue TtHuMyca.
[Tpouieccel  aHTUreHHE3aBUCUMOW  NU((PEPEHIUPOBKHU,  TOJOKHUTENbHAA U
oTpunarenpHas ceneknus. CTpoeHWe W 3HaYeHHEe TeMaTOTHMUYECKOro Oapnepa.
BpeMeHHast (akIMAeHTaIbHAS) U BO3PACTHAS WHBOJIOLNS TUMYCA.
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Bropuuynbie iuMdouaHbIe OpPraHbl

JlumpaTrueckue y3ibl: UCTOYHUKH DPA3BUTHUS, CTPOEHHME, TKAHEBOW COCTaB,
¢ynkun. KopkoBoe BemiecTBo, mapakopTHKaldbHas 00J1acTh, MO3rOBOE BEIIECTBO:
ux MoppodyHKUMOHAIBHAS XapaKTEPUCTHKA, TUMYC-3aBUCHUMbIE M THMYC-
He3zaBucHMble. CructeMa cUHYcOB. OCOOEHHOCTH KPOBEHOCHBIX COCYZOB: BEHYJIBI C
BBICOKMM 3HA0TeNneM. CTpyKTypa JIUM(ATUYECKOro y3i1a B 3aBUCUMOCTH OT BUJA U
CTaJiM IYMMYHHOI'O OTBETA.

Cene3eHka: HMCTOYHHMKH PA3BUTHUSA, CTPOCHUE, TKAHEBOM COCTaB, (YHKIIHH.
benas mynepna, TUMyc-3aBUCHUMBIE U THUMYyc-He3aBHcHUMBble. KpoBocHaOxeHHe
cene3eHkd. KpacHas mynbna, cesie3eHOUHbIE TSHKH U CHHYCOMJIBI CEJIE3E€HKH.

JIumdougabie 00pa3oBaHusl B COCTaBE CIM3UCTON U MOACIU3UCTON 000JI0UYEK
TpyOUaThIX OpPraHOB. CTPOEHHUE, KIETOUYHBIM COCTaB (PYHKIMOHAJIBHOE 3HAYCHUE.
MuHpanusbl, 4epBeoOpa3HbId OTPOCTOK: CTPOCHHE, JIOKAINU3AIMS TUMYC-3aBUCUMBIX
U TUMYC-HE3aBUCUMBIX, (PYHKIIMOHAIbHOE 3HAUCHHUE.

5.5. DHIOKpUHHAS cHCTeMAa

OOmiasi XapakTepUCTUKAa SHAOKPUHHOW CHCTEMBI: IOHATHE O TOPMOHAaX,
KJIETKaX-MULIEHAX, peuenTtopax. AyYTOKpHHHS, [apakpuHUSA,  OHIAOKPHHHSL.
Knaccudukanuss opraHoB SHAOKPUHHOW CHCTEMBbl. MeXaHU3Mbl pETYJISIUU B
SHIOKPUHHON CUCTEME: MPUHIIUI UEPAPXUUECKON OpraHu3alu, oOpaTHasi CBS3b.

IlenTpajibHBIE OPraHbl JHAOKPUHHON CHCTEMBbI

['unoranamyc: MCTOYHHK pa3BUTHS, CTpOEHUE u GyHKUIHH.
HeliposHIOKpUHHBIE KIIETKH sIep MEPEIHEro W MeAMo0a3alibHOrO TUIoTajlaMyca,
cTtpoenue, GyHkuus. JIMOepuHbl M CTATUHBI, UX POJIb B PETYJALMHU AEATEIBHOCTU
SHAOKPUHHON cucTeMbl. Perynsius GyHKUMA runoragaMmyca HeHTpadbHON HEpBHOM
CHUCTEMOM.

'unodu3: UCTOYHUKHU pa3BUTHS, CTpoeHUE U PyHKIMU. [{luTodyHKIIMOHATBHAS
XapaKTepUCTHKa aJeHOLMTOB mepenHed nonu runodusa. [Ipomexyrounas dvactb
runodusa, TydepanbHas yacth. CTpoenue u ¢pyHkuus Heiiporunodusza. ['unoranamo-
aneHorunouzapHas M TunoTajamo-HeHporunoguszapHas CUCTeMbl. [ 'nmoramamo-
azieHoTunopu3apHoe KpoBOOOpaleHe, ero poiib BO B3aUMOACHCTBUY TUIIOTajIamMmyca
u runodusa. Heitpo-remanbHbie Opranbl, HEUPO-TeMalibHbIE CHHATICHI.

[IumkoBuaHas xee3a (SMUQHU3): CTpPOCHHE, KJICTOUHBIH COCTaB, (PyHKITUS.

Ilepudepuyeckue SJHTOKPUHHBIC JKeJI€3bl

[luTroBUIHAS KeIe3a: UICTOYHUKU Pa3BUTHS, CTpOeHUEe, PyHKIMU. DOJITUKYIIbI
KaKk MOP(QO(PYHKIMOHAIbHbIE €IUHULIBI, CTPOEHUE MX CTEHKH U COCTaB KOJUIOW[A.
DOHUKYJISPHBIE SHAOKPUHOUUTHI (TUPOLUTHI), UX TOPMOHBI U (pa3bl CEKPETOPHOTO
1UKJIa. 3HAY€HHE TUPOMIHBIX TOpMOHOB. IlepecTpoiika QoOJUIMKYJIOB B CBSI3U C
pa3IMyHON (PYHKIIMOHAIBHONW aKTUBHOCTHIO. [lapadosmukynsipHbie SHAOKPUHOLUTHI
(C-xnetkn), nokanu3anus U QyHKOus. Perynsuus AesTeIbHOCTH U BO3MOXHOCTH
pereHepanyy LUTOBUAHON KEIE3bI.

OKOJOIMMUTOBUAHAS JKE€JI€3a: UCTOYHUKHU Pa3BUTHUS, CTPOCHHE M KIETOYHBIN
COCTaB, poOJib B PEryJsllMM MHUHEpajJbHOro oOMeHa. Perynsuus nesTeiabHOCTH U
BO3MOYKHOCTH PEr€HEPALIMH OKOJOIIUTOBUIHBIX XKEIIE3.

Haanowyeunuk: wucrouHuku paszButus. PDertanbHas U JeUHUTHBHAS KOpa
HAAMOYEUYHUKOB. 30HBI KOPHl M HX KIETOUHBIM cocTaB. OCOOEHHOCTH CTPOCHUS
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KOPKOBBIX SHJIOKPUHOIUTOB (KOPTUKOCTEPOIIUTOB) B CBSI3HM C CHHTE30M M CEKPEITUCH
KOPTUKOCTEPOUIOB. MO3roBo€ BEMIECTBO HAANOYEYHUKOB. CTPOCHHE, KIETOYHBIN
cocTaB, TOpMOHBI. OCOOEHHOCTH KpPOBOCHAOXKEHMSI B HaANOYEYHUKax. Perymnsuus
JEATEIIBHOCTH KOPKOBOTO X MO3TOBOT'O BELIECTBA.

JucnepcHasi J3HaokpuHHas cucrema (AJ9C). HcrouyHuku pa3BuTHS,
JIOKaNu3alus d3JEMEHTOB, KIETOUHbIH cocTaB. CrnocoObl BO3JEUCTBUSI TOPMOHOB
JDC. IlpencraBnenne 06 APUD (Amine Precursor Uptake and Decarboxylation)
CUCTEME.

5.6. IumeBapuTebHasi CHCTEMA

OO6mrast XapakTepUCTHKA ¥ (DYHKIMH MUIIEBAPUTEITHLHON CUCTEMBI. VICTOUHUKHN
Pa3BUTHS TKaHEW MUIIEBAPUTENBbHONU cucTeMbl. OTIEenbl MUIEBAPUTEIBHOIO KaHalla
U OOIMI MOPUHIUII CTPOEHUS €ro CTEHKHU: CIU3UCTas 000JI0YKa, MOJCIU3UCTast
OCHOBa, MbIlIeyHass  000JI0YKa, HapyXHas  oOojouka  (Cepo3Has WM
aJIBEHTUIMAbHAs); WX TKAaHEBOM M  KJIETOYHBIM  coctaB. (OcoOeHHOCTH
KPOBOCHA0KEHUSI 1 MHHEPBAIIUS CTEHKH MUIEBAPUTEIHLHOTO KaHala. DHIOKPUHHBIH
anmapar MHIIEBAPUTETLHON CHUCTEMBI (TacTpO’HTEPOIAHKpEeaTuuecKasi CHCTEMA).
JIumdbougHbie CTPYKTYPHI MUILIEBAPUTEITHLHOTO TPAKTA.

Ilepennuii otTaes numeBapuTeabHOIl cucTteMbl. OCOOCHHOCTH CTPOCHUS,
VMCTOYHUKH PA3BUTHUSL.

[Tonocte pra: ryObl, MEKH, TBEPAOE U MITKOE HEOO, ecHBbI, s3bIk. CTpoeHue
CJIIM3UCTON O0OJIOUKM OpPraHOB MOJIOCTH pTa B CBSI3U ¢ (PYHKIHMEH U OCOOCHHOCTSMU
nuuieBapeHusi. OCOOEHHOCTH CTPOEHHUS CIU3UCTON 000JOUKM Ha BEPXHEW U HUKHEU
MOBEPXHOCTAX si3blka. COCOUKHM $S3bIKA: BHJIbI, CTPOCHHUE, (PYHKIIMH, BO3PACTHBHIC
W3MEHEHHUS.

3yObl: UICTOUHUKH W OCHOBHBIC 3Tarbl YMOPUOHAIIBHOTO PA3BUTHUS, CTPOCHHUE.
OMalib, IEHTUH U LIEMEHT: CTpoeHue, (GYHKIMS U XuMudyeckuid coctas. [lynbna 3y0a:
CTpOeHHe, 3HA4YeHHE, PEaKTUBHbIE CBOiCTBa. [lommepkuBaromuii ammapar 3yoa.
Pereneparus Tkanei 3yoa.

Bonbime ciaroHHBIC jKene3bl: KiaacCuuKaus, MICTOYHUKU Pa3BUTHSI, CTPOCHUE
u ¢pyakuuu. CTpoeHHe CEeKPETOPHBIX OT/EIOB U BBHIBOJAHBIX MPOTOKOB. Perenepanus
OOJBIINX CITIOHHBIX JKEJE3.

I'motka: ctpoenue u ¢pynkuuu. XKabepHslil anmapar, €ro 3Ha4eHUe B Pa3BUTHU
OpraHOB JIUIIA U LIEU.

[TumeBoa: CTpoeHME W TKAHEBOM COCTAaB CTEHKU MUIIECBOJA B PA3JIUYHBIX €r0
otnenax. XKenesbl nuieBo/1a, JOKaIU3aus, CTpoeHue, QyHKIHUU.

CpenHuii oTaeJ NUIIEBAPUTEILHON cucTeMbl. OCOOCHHOCTH CTPOCHUS,
HUCTOYHUKH PA3BUTHSL.

Kenynok: obOmas xapakrepuctuka, pyHkiuu. CTpoeHue CIU3UCTOl 000I0UKH
B pa3IMYHBIX OTAeNax keayaka. [{utodusnonornyeckas xapakTepUCTUKA DIUTETUS
cM3ucTOr 000mouku. Jlokanu3aius, CTpOe€HHWE M KICTOYHBIM COCTaB >Kele3 B
pPa3IUYHBIX OTHENaX >Kenmynka. MUKpo- U YIbTPAMHUKPOCKOTHMYECKHE OCOOCHHOCTH
9K30- W DHJOKPUHHBIX KIETOK. PereHepanyvoHHbIE BO3MOXHOCTH MOKPOBHOTO
AIUTENUS U SIUTEINS JKeJle3 KeTyIKa.

Tonkass kumka: oOmIas XapakTepucTtuka, GyHKIUH. XapaKTEPUCTHKA
Pa3JIMYHBIX OT/AEJIOB TOHKON KUIIKU. CTPOEHUE CTEHKU TOHKOM KHIIIKH, €€ TKaHEBbII
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coctaB. Cucrema «KpUMNTa-BOPCUHKA» KaK CTPYKTYpHO-(QYHKIIMOHAJIbHAS €IMHHIIA.
Buapl kneTok snuTenus BOPCHUHOK M KPHUIIT, MX CTPOCHHE U LUTO(U3HOIOTHSL.
['mcropusnonorus mpouecca MPUCTEHOYHOIO MUIIEBApEHUsT U BcacbiBaHUS. Poib
CIIM3M W  MHKPOBOPCHMHOK DHTEPOLUTOB B IPUCTCHOYHOM IMILEBAPCHUH.
Perenepanus snurenuss ToHKOM kumiku. Jlumdounnele o0pa3oBaHus B CTEHKE
TOHKOM KUIIKH.

Toncrast kuIIKa: XapakTEepUCTUKA PAa3IMYHBIX OTAENIOB, QyHKIUH. CTpoeHHE
CTEHKH TOJICTOM KHIIKH, €€ TKaHEeBbIil cocTaB. OCOOCHHOCTH CTPOCHHUS CIM3UCTOMN
0005I0uKkH. BHIB SOUTENMONUTOB W SHIOKPUHOIMTOB, HUX HUTO(PHU3UOIOTHSI.
Jlumdouausie 00pa3oBaHMUS CTEHKH TOJICTOM KUIIKKA. YepBeoOpasHbIM OTPOCTOK:
0COOEHHOCTH cTpoeHus U pyHKIuH. [Ipsimast Kumka: CTpoeHHE CTEHKH.

3aaHuil oTAe)1 NMIEBAPUTEIbHONH CUCTEMBbI.

AHQJIBHBIA OTHAENI NPSIMOM KHUIIKA. WCTOYHUKHU Pa3BUTHsI, CTPOCHHUE, 30HBI,
TKaHEBOM COCTaB, KPOBOCHAOKEHUE.

Hopxenynounas xeneza. OOmas xapakrepuctuka ¥ QyHkuuu. CTpoeHue
HK30KPUHHOTO OTJeNa: LUUTOPHU3UOJIOTHYECKAsT XapaKTEepUCTUKAa NaHKPEaTOLUTOB
(aLIMHOIIMTOB); CHUCTEMa BBIBOAHBIX NPOTOKOB. CTpOEHHE SHAOKPUHHOIO OTIElNa:
TUIBl JHJOKPUHOLUUTOB M HUX MOp(OQYHKIMOHAIbHAs XapaKTepUCTUKa. Bupbl
IFEMOKAWUIAPOB IOKEIYJOYHON Kejie3bl. BO3MOXHOCTM pereHepanuu 3K30- U
SHJAOKPUHHOI'O OTAEJIOB IOKEIIYAOYHON KETIE3HI.

IHeuennb. OOmIas xapakTepucTUKa, PYHKIIMH, OCOOEHHOCTH KPOBOCHAOXKEHUSI.
CrpoeHHe KIAaCCUYECKOM JOJbKH KaK CTPYKTYPHO-(DYHKIIMOHAJIBHON €IUHUIIBI
neueHu. [Ipencrapienus: 0 NOPTAIBHOM JIOJBKE U allMHyce. ['enaTonuThl — OCHOBHOU
KJIETOUYHBI 3JIEMEHT Ie4YeHu, cTpoeHue, (yHkuuu. CTpoeHHe BHYTPHUIOIbKOBBIX
CUHYCOUJHBIX Te€MOKaNWUISIPOB, LMUTO(PU3UOJIOTHSI HMX KIETOYHBIX 3JIEMEHTOB
(ermoTenuonuToB, Makpodaros). CTpyKTypHasi OpraHH3anys MEePUCUHYCOHTATBHBIX
OPOCTPAHCTB. JIMMOUMTHI. OCOOEHHOCTH CTpoeHHs U (PyHKUMHU. Bo3MokHOCTH
pereHepanuy re4YeHu.

XKenueBpIBOAAIME TYTH: JKEIYHBIE KANWLISAPBL, XOJAHTHMOJBI M MEXKIO0JIb-
KOBBI€ JKETUHbIE MPOTOKHU, UX CTpoeHHe. JKeauHblil my3bIpb, CTpoeHUE U (PYHKLHUS.

5.7. O0uuii noKpoB

Koxka: oOmas xapakTepucThka, TKAHEBBIM COCTaB, MCTOYHUKU Pa3BUTHA,
GyHKIUH.

Jnugepmuc. Caoum M KIETOYHBIM COCTaB dnuaepmuca. KepaTMHOLMTHI:
CTPOCHME, MPOLECC KEpPAaTHMHM3alUM B HUX, €ro 3HauyeHue. lIpeacraBimeHune o
npoiaudepaTUBHBIX  €IUHUIAX U  KOJOHKOBOW  OpraHu3allud  dIUJepMHca.
JenaputHeie kineTku (kieTku JIaHrepranca): NpouCX0XkACHHE, CTPOCHHUE, PYHKIUU.
MenaHoUUTHI AUAEpPMHUCA: IPOUCXOKACHUE, CTPOCHHE, PYHKIUY.

depma. COCOUKOBBIN U CETYATHIN CJIOU, TKAHEBOUW COCTAaB.

IMoakokHast ocHOBA (rUNOAEPMA).

Koxa kak opran ocszanus, kieTku Mepkens. Permonapheie 0COOEHHOCTH
KOYKH: CTPOCHUE DIIUIECPMHUCA KTOJCTOM» U «TOHKOW» KOXH; IOJIOBBIE, BO3PACTHBIE
OCOOEHHOCTH.

IIpousBoanbie Koxu. JKenesbl KOXHM. CalbHbIE M IIOTOBBIE JKEJE3bI
(MEpOKpHHHBIE, AalMOKpUHHBIE), CTPOEHHE, JIOKaIu3alus, QYHKIUH. Boyock:
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CTpOEHHE, POCT U cMeHa BoJsioc. Hortu: pa3BuTtue, CTpO€HHE U POCT HOTTEH.

5.8. JIpIxaTeJbHasi CHCTEMA

OO61ast xapakTepucTUKa JbIXaTelIbHOM cucTeMbl. Bo3myxornpoBoasinue myTy U
pecniupaTopHblii  oTAen.  PecnupatopHble W HepecnupaTOpHble  (QYHKIIUU
npixareabHo cuctembl. KpoBocHaOxenue jerkoro. IlneBpa. PasBuTue opraHos
JIBIXaHUS: UCTOYHUKH, OCHOBHBIE CTaHH.

Buesierounbie Bo3ayxonposoasimue mytu. [lonocte HOca, ropTanb, Tpaxe,
TJIaBHBIE OpOHXHU: CTPOCHHE O000JOYeK, TKAHEBOM cocTaB. KieTodyHblii cocTaB
AMUTENUS CIIU3UCTON 00OIOUKH.

BuyTpuiierounbie BO3AyXONpPOBOAAIIMEe MYTH. bpoHXHU U KOHEYHBIC OPOH-
XHOJIbl, CTPOCHHE CTEHOK B 3aBUCHMOCTH OT MX KajubOpa. CocTtaB OpOHXHAIBHOTO
CEKpeTa, €r0 UICTOYHUKH, CTPYKTYPHBIE OCHOBBI MYKOIIFUIMAPHOTO TPAHCIIOPTA.

PecnimpaTopHbie OT/eJbI JIETKOr0. AIIMHYC — CTPYKTYpHO-(QYHKITHOHATbHAS
eMHUIIA JIETKOTO: PECHHUPATOPHBIC OPOHXHUOJIBI, ATbBEOJISIPHBIE XOJIbI, AJbBEOJIBI.
PecniupaTtopHass OpoHXHOJA: CTPOCHHE CTEHKH, €€ OJIUTeNHalibHas BBICTHIIKA.
AnpBeoa: KIETOYHBIA COCTaB, THUIIBI ITHEBMOIIMTOB, WX IIUTOPYHKIIMOHAIbHAS
XapaKTEepUCTHUKA, CTPOCHHUE MEKaJIbBEOJSIPHON MEPEropojku. AdporeMaThuyecKuid
Oappep u ero 3HaueHue B razooOMeHne. CypdakTaHTHas cHUCTeMa JIETKHX:
CTPYKTYypHasi U XUMHUYECKasi opraHu3anus, QyHKIUH.

5.9. MoueBblaeanTeabHAS CHCTEMA

IMouka. OOmas xapakTepucTuka, (YHKIHHA, OCHOBHBIC JTallbl Pa3BUTHS
MOYKH: TIPEANOYKA, IEPBUIHAS, [TOCTOSTHHAS TTOYKA.

KopkoBoe u wmo3roBoe BemectBo moukud. Crtpoenue HeppoHa —
MOPPOPYHKIIMOHAIBHOM €IMHMIIBI MOYKUA. Tumsl HEPPOHOB, HX Tomorpadus B
KOPKOBOM M MO3rOBOM BemiecTBe. KopTukanbHas W OKCTaMEAyJUISIpHAs CHUCTEMBI
KpoBocHaOxeHus. [loueuHbie Tenblla, OCHOBHBIC KOMITOHEHTBI, CTPOCHHE, (DYHKITHH.
CtpoeHue Karcysbl U COCYAUCTOro KiyOouka. Me3anruii, ero ctpoeHue u QyHKIIHS.
CrpykTypHas opraHuzanus (puibTparimoHHOTo 0apbhepa U poJjib B MOUE0Opa30BaHUH.
CrtpoeHue kaHalblleB HEHPOHOB U COOMPATENBHBIX MTPOTOKOB B CBSA3U C UX yUYaCTUEM
B 00pa30BaHUM OKOHYATEIHbHON MOYU. MophodyHKIIMOHATBHBIE OCHOBBI PETYJISIINH
mpoiiecca Mo4eo0pa3oBaHusI.

OHJIOKPUHHBIN anmapaT MOYKU: PEeHUH-aHTHOTEH3WHOBAs, MPOCTArJaHANHOBAs
U KaJUTUKPEMH-KUHUHOBAS CUCTEMBI, CTpOEHUE U QYHKIIUU.

Ctpoma nouek, ee TUCTOPYHKIIMOHAJIbHASI XapaKTePUCTHKA.

MoueBbIiBoAsime NyTH. [lodeuHble dYamieykd, JOXaHKA, MOYECTOYHHUKH,
MOYEBON TMy3bIpb, cTpoeHHe. OCOOCHHOCTH CTPOCHHSI MYXKCKOTO H KEHCKOTO
MOYEHCITyCKATeILHOTO KaHaIa.

5.10. IMosoBas cucrema

O6mass  mMopdodyHKIIMOHAIbHAS ~ XapaKTEPUCTUKA  TMOJOBOM  CHUCTEMBI.
W cTOYHUKM pa3BUTHSI OPraHOB MY>KCKOM M KEHCKOM MOJIOBBIX cucTeM. OCHOBHBIE
ATambl AMOPUOHATIBLHOTO PA3BUTHS TOHAJ: TMEPBUYHBIE TOHOIMTHI, WX HadaJIbHAS
JOKaNW3alys, IMyTH MUTPAMM B 3a4aToOK TOHaAbl, uHAU(PEepeHTHas CcTaaus
pa3BUTHS U 1oJoBast Au¢depeHITnpOBKa TOHA].
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My:xckasi moJjioBasi cucremMa

SIlnuko: crpoenue, ¢GyHKuuMU. CTpOoeHHE H3BUTBHIX CEMEHHBIX KaHaJbIIEB.
CrnepmatoreHes: LUTOJIOTUYECKAs XapaKTEpPUCTUKA €ro OCHOBHBIX (a3. Poib
CYCTEHTOLIUTOB B cliepMaToreHese. ['eMaroTecTUKyIspHbIA Oapbep. DHIOKPUHHAsS
(GYHKIUS SUYKa, MHTEPCTUIHATBHBIC YHIOKPHHOIUTHI (KieTku Jlewmura). Perynsims
GyHKIUN TU4Ka.

CeMsBBIHOCSIIME IyTH: NPSIMBbIE KaHAJbIbl, KaHAJBLBI CETH SIMYKA, MPOTOK
IpUJIaTKa, CEMSIBBIHOCSIINIA MTPOTOK, CTPOCHUE U (QYHKITHH.

JloGaBouHbIE >KeJe3bl. CEMEHHOM My3BIpEK, MpocTaTa, OylbOoypeTpaibHas
xenes3a, cTpoenue u pyHkiun. CeMeHHas )KHUJIKOCTh, €€ COCTaB M (yHKIIUH.

CrpoeHue MojaoBOro 4ieHa.

Kenckas noJjioBasi cucrema

SAnyauk: oOmas XapakTepUCTUKa, (YHKUHH, OCOOEHHOCTH CTPOCHHUSA
KOPKOBOTO M  MO3roBoro Bemectsa. OsoreHe3. Otmiauuuss OBOre€He3a OT
cnepmaroreHeza. Crpoenue u pasButue ¢GoiukynoB. OBynsauus. Passurue,
CTpO€HHE U (PYHKIMU >KENTOro Tejla B TEUCHHE OBApUajbHOrO IMKJIAa W MpHU
oepemeHHocTu. ATpe3us (oiukynoB. L{ukinyeckue uM3MEHEHUsT B SIMUHHUKE, HX
perymsiuusi. OHAOKpUHHAs (yHKUUS SUYHUKA: JKEHCKHUE TI0JIOBbIE TOPMOHBI U
BbIPa0aTHIBAIOIINE UX KJIETOYHBIEC FJIEMEHTHI.

Matounas TpyOa: cTpoeHue, pyHKINU, UKINYECKUE U3MEHEHUSI.

Martka: oOwmuii mnaH crpoeHuss W (QyHKuuH. CTpOEHHE CTEHKH MAaTKHU.
MeHnctpyanbHbli 1MKIT W ero (a3pl. OCOOEHHOCTHM CTPOCHUS SHIOMETPUS B
paznuynble (a3bl HukiIa. CBsA3b HUKIMYECKUX U3MEHEHH SHAOMETpUS M SAUYHUKA.
[lepecTpoiika MaTku ipy OEPEMEHHOCTH U MOCJIE POAOB.

Bnaranuiue: crpoenue U GyHKIHMH, U3MEHEHUE CIU3UCTON 000JI0YKH B CBA3U C
MEHCTPYaJIbHbBIM IIUKIIOM.

MonoyHasi ~ >kene3a:  UCTOYHHUKM  Pa3BUTHS,  CTpoeHHe,  (QyHKIIUU.
[locTHaTanbHOE pasBuTHe. VI3MeHEHHE MOJOYHBIX Kejne3 Tpu OepeMEeHHOCTH.
O yHKIMOHAJIbHAS MopdooTHs JIAKTUPYIOLIEN 151 HEJIAKTUPYIOLIEN

(HeYHKIIMOHUPYIOIIEH U TOCIIe JTAaKTallui) MOJOYHOM Kelie3bl: KOHIIEBbIE OT/EIbI,
BBIBOJIHBIC MTPOTOKU. Perynsius GyHKIIMYU MOTOYHOM >KeTe3bl.

5.11. TlpyHUMNBI JAHATHOCTHKH THCTOJOTHYECKMX TMpenapaTroB H
3JIEKTPOHOTPAMM

OCHOBHBIE TIPUHITUIIBI JUATHOCTUKHA TMCTOJIOTMYECKUX MPENApPaTOB: alrOPUTM
JIMarHOCTUKH NAPEHXMMATO3HBIX U TPYOUATHIX OPTraHOB, OCHOBBI MUKPOCKOITMYECKOM
OpraHu3alliyd Pa3HbIX BUIOB TKaHEW B CTPYKType O0O0JIOUEK, CTPOMBI U MapEeHXHUMBbI
Pa3JIMYHBIX OPTaHOB.

CTpyKTypHbIE ypOBHM aHalau3a JJEKTPOHHOIpaMM. YJIbTPACTPYKTypa
BHYTPHUKJIETOYHBIX OPTaHEIUl, BKIIOUEHUH, SApaA. YIbTPACTPYKTYypa MEKKIETOUYHBIX
KOHTAKTOB (TUIOTHBIE, aAT€3MOHHBIC, KOMMYHUKAIMOHHBIE). YIbTPACTPYKTYPHBIC
MPU3HAKA KJIETOK PAa3JIUYHBIX THUIIOB TKaHEW (3MUTEIUAIbHON, COECIMHUTEIBHOM,
MBIIIIEYHOW, HEPBHOM). YIBTPaCTPYKTypa CEKPETOPHBIX KIIETOK (PHAOKPUHHBIX M
HK30KPHUHHBIX). Y IBTPACTPYKTYypa TUCTOTEMATUUECKUX OapbepOB.
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METOJUYECKHUE PEKOMEHJAIIMA IO OPTAHU3ALIMU U BBIITIOJTHEHUIO
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIUXCS 110 YYEBHOM JUCIHUILIVHE

Bpemsi, oTBeIeHHOE Ha CAaMOCTOSITENIEHYIO paboTy, MOKET UCIIOJIB30BATHCS
OOyJaroIMMUCS Ha:

MOJIFOTOBKY K JICKIIUSIM U TaAOOPATOPHBIM 3aHATHSIM;

MOJIFOTOBKY K 3a4eTy U 9K3aMeHY 10 Y4eOHOH IHUCHIUIUINHE;

M3Yy4YEeHHUE TEMATHUYECKUX BUACOICKIHHI 110 yueOHON AUCLHUILINHE;

npopaboTKy TeM (BOIPOCOB), BBIHECEHHBIX HA CAMOCTOSITEILHOE U3yUYEHUE;

pelIeHre CUTYallMOHHBIX 33Ja4 M TECTOB [IJIsi CaMOIOJTOTOBKHU IO y4eOHOM
JTUCUUTUINHE;

BBITIOJIHEHUE UCCIIEI0BATENIbCKUX U TBOPUECKUX 3a/1aHMUI;

NOJITOTOBKY TEMAaTUYECKUX JOKIA/I0B, peepaToB, MPe3eHTALINL;
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BBINIOJTHEHUE MPAKTUYECKUX 3a1aHUM;

KOHCIIEKTUPOBAaHUE YU€OHOM JIUTEPaTyphI;

COCTaBJICHHE 0030pa HAYYHOU JTUTEPATYPHI IO 3aJJaHHOU TeMe;

COCTaBJICHHE TEMaTUUYECKOW MOJOOPKH JINTEPATYPHBIX HICTOYHUKOB, HHTEPHET-
HMCTOYHUKOB.

OCHOBHBIC METO/IbI OpPraHU3aIMKA CAMOCTOSATEIIBHON PabOTHI:

HaIMCaHWe U TIpe3eHTaIus pedepara;

BBICTYIUICHHE C JIOKJIAIOM;

oOCyXKIeHHEe TeM W MpoOjieM, He BBIHOCHMBIX Ha JICKIUH W JIJaOOpaTOpHBIE
3aHATHUS;

KOMITBIOTEPU3UPOBAHHOE TECTHPOBAHHUC;

MOJIFOTOBKA M yYacCTHE B aKTHBHBIX (opMax 0OyUeHHSI.

KoHTpoas caMocTosiTeTbHON pabOThl MOYKET OCYIIIECTBIISATHCS B BUJIC:

KOHTPOJIbHOM pabOoThI;

UTOTOBOTO 3aHATHS, KOJJIOKBUYyMa B ¢GoOpMe YCTHOrO coOeceIoBaHus,
MHChbMEHHON PabOTHI, TECTUPOBAHMS;

o0cyxnenus pedepartos;

3aIUTHl YYCOHBIX 3aaHU;

OIICHKM YCTHOTO OTBE€Ta Ha BOIPOC, COOOIICHMS, IOKJIaja WU pPeIIeHUS
3a/1a4uu Ha JIa0OPATOPHBIX 3aHSITHUSX;

MPOBEPKH pedepaToB, MUCEMEHHBIX TOKJIAI0B;

WHJIUBUIYAJIBHOU O€CceIbl.

IIEPEUEHb PEKOMEHJIYEMBIX CPEJCTB IUATHOCTUKH

JUJist TMarHOCTHKY KOMIIETEHUIMI UCTIONB3YIOTCS CAEAYIOMNE (POPMBI:
YcrHas ¢popma:

cobece0BaHus;

KOJUJIOKBUYMBI;

JOKJIaJbl Ha JIAOOPATOPHBIX 3aHATHUSX;

JIOKJIa/Ibl Ha KOH(EPEHITUSX;

OLICHMBAHUE HA OCHOBE JICJIOBOU UI'PHI.

IMucbmennas ¢opma:

TECTBI, CATyal[MOHHBIE 3a]1a4U;

KOHTPOJIBHBIE ONPOCHI;

KOHTPOJIbHBIE pa0OTHI;

pedeparsi;

OLICHMBAHUE HA OCHOBE MOAYJIbHO-PEUTUHIOBON CUCTEMBI;
OLICHMBAHNE HAa OCHOBE KEHC-METO/1a;

OLICHMBAHUE HAa OCHOBE J€JI0BOM UTPHI.
YcTHO-UCbMeHHas1 popMa:

3a4eT;

DK3aMCEH,;

OLICHMBAHUE HA OCHOBE MOJYJIbHO-PEUTHHIOBOU CHCTEMBI.
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Texnnueckas ¢popma:
AIEKTPOHHBIE TECTHI.

MNEPEYEHDb ITIPAKTUYECKHUX HABBIKOB
1. Pabora co cBETOBBIM MUKPOCKOIIOM.
2. JluarHocTHKa rucTOJOTUYECKUX OOBEKTOB.
3. JluarHocTuka 3J1eKTPOHOTPAMM.
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MEIULIMHCKUI YHUBEPCUTETY,
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LIUTOJIOTUH u AMOPHOJIOTUHI

YUPEKICHUS oOpa3oBaHUs
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OdopmiieHre THUNOBOW Y4yeOHOM NPOrpaMMbl M COMPOBOXKIAONINX JOKYMEHTOB
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