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1 ]_le.l'llfl H 3aJa4Y1 OCBOCHUA JUCHHUITJIMHbI

eanb (eau) OCBOCHHS TUCIIUTUINHBI:

OBJIaJICHUE 3HAHUSMU MUKPOCKOTTMYECKOTO U CYOMHUKPOCKOITMYECKOTO CTPOCHHUSI OpraHu3Ma YelioBe-
Ka, OOIIMMH TTPUHITUTIAMH CTPOCHUS M (DYHKIITMOHMPOBAHMSI KJIIETOK M TKaHEH, a Takyke 0a3uCHBIMH 3HAHUS-
MU O CHGLII/I(l)I/IKG CTpOGHI/I}I TKaHefI 148 OpI‘aHOB B Hpouecce 3M6pI/IOF€He3a, 0 3aKOHOMCPHOCTAX BOCIIPOU3BC/IC-
HUA 1 UHAUBUAYAJIBHOT'O pa3BUTHUA.

3agaun:

npruoOpeTeHue CTyJAeHTaMHt 3HaHUH B 00JIaCTH LUTOJIOTHU M THCTOJIOTHH OMOJIOTUN PA3BUTHS, MUK-
POCKOITUYECKOTO CTPOCHHS PA3IUYHBIX OPTaHOB, TKAHEH, KJIETOK U HEKJIIETOYHBIX CTPYKTYP, BXOSIIHUX B X
COCTaB U UX TUCTO- U OpI‘aHOFGHe3BI; O6y‘-I€HI/I€ CTy,ZleHTOB MGTO,Z[y MI/IKpOCKOHI/I‘-IeCKOFO HCCIICOIOBAHUS HA
CBETOONTHYECKOM YpOBHE; (POPMHPOBAHUE MPEACTABICHUNH O MHOTOYPOBHEBOM MPUHIIUIIE CTPOCHUS YeIIO-
BEUYECKOTO OpPTaHM3Ma KaK OMOJOTHYECKOT0 00BEKTa U UEPAPXUUECKUX CBS3SIX BHYTPH HETO; (OPMUPOBAHUE
MPEACTABICHUI O B3aMMOOTHOIIICHUH CTPYKTYPHI M (PYHKIIUH TPUMEHUTEIHHO K TOHKOMY CTPOCHHUIO YeJ0-

BCUYCCKOT'O OpraHui3ma.

2 MecTo JTUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMmbl

JuctumimHa oTHOCHTCS K 0a30Boi yacTu 610ka [l «ucuummmuHer (MOTYITH )

[pepexBusutel aucuutuunsl: b1./].5.16 Hemopusa duonocuu

[MoctpexkBu3utel aucuumiuuel: b1./{.B.0.6.1 Obwas namonocus u mepamonocus, b1.J].B.D.7.1
Monexynapnas snooxkpunonocus, b1.71.B.0.7.2 Monekynaphvie Mmexanuzmbvl 20pMOHAILHOU pecyisayuu

3 TpeOoBaHusl K pe3yJabTaTaM 00y4eHH s M0 U CIUTIINHE

[Iponecc n3yueHus: TUCHMITIMHBI HAIIPABJICH HAa (OPMUPOBAHUE CIETYIONIUX PE3YIbTaTOB 00yUEHUS

Kox 1 HanmMenoBanue
(bopMHUPYEMBIX KOMITETCHITHI

Kox u HanmenoBanue
WHJIUKATOpa JOCTHKECHHUS
KOMIIETEHIINHN

[Tnaaupyemblie pe3yabTaThl O0yUeHUS 110
TVCIATUTHHE, XapaKTePHU3YIOIIHE ATAITbI
dbopMUPOBaHUS KOMITETEHITHIA

OIIK-2 Cnoco0OeH npuMeHSTh
MPHUHIUIIBI CTPYKTYPHO-
(byHKIMOHATHLHON
OpTaHu3aIiH, UCTIOIb30BaTh
bu3noNIorNYecKue,
[IUTOJIOTUYECKUE,
OHMOXHMMUYECKHE,
Oro(hU3UeCKre METOIBI
aHaJM3a Ul OIICHKH U
KOPPEKIIMH COCTOSHUS YKUBBIX
00BEKTOB 1 MOHUTOPHHTA
Cpelbl UX OOUTAHHUS

OIIK-2-B-1 Ilpumensier 3HaHus
10 OCHOBHBIM CUCTEMaM
KHU3HEOOeCTIeUeHUs 1
TFOMEOCTaTUYECKON Peryssiiuu
KHU3HEHHBIX QYHKIUHN Yy
pPacTEHUM U y KUBOTHBIX,
CIOCOOBI BOCTIPHSITHS,
XpaHEHHUs U Tepelaun
UH(pOpMaLIUU, OPUEHTUPYETCS B
COBPEMEHHBIX METOANYECKHUX
N0JX0/1aX, KOHIIETIUAX U
npobaemax (pHU3HOIOTHH,
LIUTOJIOTUH, OMOXMMHH,
onoduzuku

OIIK-2-B-2 OcymectBisieT
BBIOOp METOJIOB, aIeKBaTHBIX
JUIs peLIeHus
UCCIIEIOBATEIbCKON 3a/Iauu;
BBISBIISIET CBA3H
(pU3UOTIOTHUECKOTO COCTOSIHUS

3HaTh:

- TPUHLHUIB KJIETOYHOM OpraHu3aluu
OuoNornyecknux OOBEKTOB, Omoduznye-
CKUX M OHWOXMMHUYECKHX OCHOB, MEM-
OpaHHBIX TPOIECCOB U MOJEKYISPHBIX
MEXaHU3MOB KU3HEIEATEIbHOCTH;

- COBpEMEHHBIE METOAMYECKUE MTOAXO/IbI,
KOHIIETIIUM M MpoOseMbl (U3NOJIOTHH,
IIUTOJIOTHH, OMOXUMUU, OMODHU3UKH.
Ymern:

- OCYIIECTBISITh BBIOOP METOJIOB, aJEK-
BaTHBIX IS PELICHHs HCCIeI0BaTEb-
CKOI1 3a/1a4H;

- BBIABIATH CBS3M (PU3UOJIOTHMUYECKOTO
COCTOSIHHSI 00BEKTa ¢ (haKTOpaMu OKpPY-
JKArOUIEN CpebI

- ONpedensaTh Ha MHUKpoIlpenaparax u
AIIEKTPOHHBIX MUKpPO(OTOrpadusx KieT-
KU Pa3IMYHBIX TKaHEH U XapaKTepHbIE
JUIs HUX CTPYKTYpbI, 00ecneunBaionye
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Kox u HanmenoBanue
(bopMHUPYEMBIX KOMITETCHITUI

Kon n HaumeHoBaHue
WHIAKATOPa TOCTUKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3ysabTaTbl 00ydeHUs O
JTUCLUIIIMHE, XapaKTEePU3YIOIIUE 3TATbI
(dbopMupOBaHUS KOMIETEHIIHH

00BeKTa ¢ pakTOpamMu

OKpY Aol Cpeabl
OIIK-2-B-3 Obnagaet onsiToM
IPUMEHCHHS
IKCIICPUMEHTAIBHBIX METO/IOB
JUTSL OLIEHKU COCTOSTHUSI JKUBBIX
00BEKTOB

BBHITIOJTHEHNE CBOWCTBEHHBIX UM (YHK-
LM

- ONpENeNaTh Pa3IHMYHbIE KOMIIOHEHTHI
KJIETOK TPU WM3yYEHUU HA THUCTOJIOTHYE-
CKHX TIpermapaTax W JJIEKTPOHHBIX MHUK-
podororpadusx;

- WCIOJNIB30BATh 3HAHUS, I[OJYYCHHBIC
MIPU U3YYCHUU PA3TUYHBIX THUIIOB KIIETOK
W TKaHeW I J0Ka3aTeIbCTBa CIMHCTBA
’KUBOU MaTepuu;

Baanersn:

- OCHOBHBIMH METOJaMH MIPUTOTOBJICHHS
BPEMEHHBIX MPENapaToB;
MHUKPOCKOITUYECKOTO U3yUEHUS
TUCTOJOTHYECKUX O0OBEKTOB;

- METOJIaMHU W3y4YEHHUSI OCHOBHBIX
MIPOIIECCOB KUBHEIEATEIHBHOCTH KIIETOK;
- MpUEeMaMH CPaBHUTEIIBHOTO aHAJIN3a
MOP(HOIOTHH, XUMHYECKOMN
opraHu3amyu, GyHKIIUNA pa3TuIHbIX
KJIETOK M TKaHEH.

OIIK-3 CniocobeH npuMeHSITh
3HaHHE OCHOB ABOJIIOLIMOHHOMN
TEOPHH, UCTIOIH30BATh
COBpEMEHHBIE MTPEICTABICHHS
0 CTPYKTYpPHO-

(G YHKITMOHATLHOM
OpraHMu3alKu TeHETUYECKOM
MPOrPaMMBI KUBBIX 00BEKTOB
Y METOJbI MOJICKYJIIPHON
OHOJIOTUH, TCHETHKU U
OMOJIOTHH Pa3BUTHUS TSI
HCCIIEIOBAHUS MEXaHU3MOB
OHTOTEeHe3a U (pryioreHes3a B
npodeccroHanbHOI
JeSATeIIbHOCTH

OIIK-3-B-6 Cucremarusupyer
3HAHMS 10 OCHOBaM OHOJIOTHH
pPa3MHOXKEHUS U
WHAWBUIYAILHOTO Pa3BUTHS
OIIK-3-B-7 Ucnonb3yeT B
npodecCuoHANBHOMI
JEeSITEIbHOCTH COBPEMEHHbIE
MPEJICTABICHHS O MEXaHU3MaxX
pocta, Mopdorenese u
uToup hepeHIranum, o
PUYMHAX aHOMAJIUN Pa3BUTHUS

3HaTh:

- 0a30BbIe MPEACTABICHUS O 3aKOHOMEp-
HOCTSIX BOCIIPOU3BEICHHUS W HWHIUBHILY-
QIBHOTO Pa3BUTH OMOJOTMYECKUX 00B-
€KTOB, METOJbI IOJIyUYeHHUS U PadOTHI C
IMOPUOHATEHBIMH 00BEKTAMHU.

Ymers:

- OOBSICHITh 3aKOHOMEPHOCTH TIpoIecca
pa3BUTHS;

- BBIOMpPATh ONTHMAIILHBIC YCIOBUS IS
pa3BUTHS OpPraHU3Ma;

Baagers:

- METOJJaMH TIOJTyYCHHS U paOOTHI C
YMOPUOHATEHBIMHA 00BEKTAMU;

- 0a30BBIMH MPEJICTABICHUSIMH O
3aKOHOMEPHOCTSIX BOCIIPOU3BEICHUS 1
WH/IMBUIYAIEHOTO Pa3BUTHS
OMONIOTUYECKIX 0OBEKTOB.

- IPHEMaMH HCITOJIb30BaHHS B
po(hecCHOHATLHOM JIEATEIIEHOCTH
COBPEMEHHBIX TPE/ICTABICHUH O
MeXaHH3MaX pocTa, MopQoreHe3e u
nuroauddepeHuanum, o MpUInHaX
AHOMAaJIMM Pa3BUTHUS

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa IMCUMILINHBI

OO6mmas TpyA0€MKOCTh AUCITUIUIHHBI COCTABISAET S 3aueTHBIX eauHuI] (180 akameMudecKkux 4acoB).




Bun paboter

TpynoemkocTsb,
aKaJIEeMUYECKNX YaCOB

3 cemecTp BCETO
OO0masi Tpy10€MKOCTh 180 180
KonTakTHas padora: 51,25 51,25
Jlexuuu (JI) 18 18
[Tpaxtrueckue 3anstus (113) 16 16
JlabopaTtopusie padots (JIP) 16 16
Koncynbranuu 1 1
[TpomexxyTounas arrectamus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 128,75 128,75
- camonoo2omosKa (npopabomka u nogmopeHue J1eKYUoHH020 Mamepuana u
Mamepuana y4eOHUK08 u y4eOHbIX nocooull;
- N10020MOBKa K 1aO0paAMOPHLIM 3AHAMUAM,
- N10020MOBKA K NPAKMUYECKUM 3AHAMUAM)
Bua utoroBoro KoHTpoJIA (3a4eT, IK3aMeH, a1 depeHIIHPOBAHHbII IK3aMeH
3a4er)
Pazensl qUCHUIUTMHBL, U3y4aeMbIe B 3 ceMecTpe
KonuuecTBo yacos
Ne ayUTOpHAast
pasgena HaumenoBanue pa3aenon BCEro paboTa BHEay/I.
T 1113 | 1P pabora
1 Brenenue. [Ipeamer u 3amaun nuronoruu. Ctpoe- 31 2 - 10 19
HUE ¥ KU3HEIESATEIBHOCTh KIETOK.
2 Beenenue. [Ipenmer u 3amauun ructomorun. O0mmas 25 2 2 2 19
TUCTOJIOTHS C 3JIEMEHTaMU YaCTHOM TMCTOJIOTHH.
CucreMbl Opranu3ma.
3 Beenenue. [Ipenmer, 3a1auu 1 MeTOIbI OMOJIOTHH 23 2 2 - 19
pa3BUTHSL.
4 lamerorenes. OmnonorBopenue. [pobnenue. 24 2 4 - 18
5 [actpynsius u GopMUpOBaHHE OCHOBHBIX 3aKJia- 27 4 4 - 19
JIOK OPTaHOB.
6 ['eneTndeckue ocHOBHI pa3ButHs. O630p mpo- 26 4 4 - 18
rpamm pas3Butusd. Perenepanus u comaTU4eCKuin
SMOpHOTeHes.
7 BremHsis cpea u He0OXOAMMBIE YCIIOBUSI Pa3BH- 24 2 - 4 18
THsL. DJIEMEHTHI 3BOJIIOIMOHHON SMOPHOJIOTUI
Utoro: 180 18 | 16 | 16 130
Bcero: 180 18 | 16 | 16 130

4.2 Coagepxxanme pa3iejioB IUCHUNINHbBI

Ne 1 Beenenne. Ilpeqmer u 3apaun nurosnoruu. CtpoeHne u ;Ku3HeesITeTIbHOCTh KJIETOK.

[{uTonorus — Hayka O CTPOEHUH, (PYHKUUAX, METAOOIM3ME, PA3BUTUU U MPOUCXOKICHUH KIIETKU.
MecTo IIUTONOTUU CPeau APYTUX OMOJOTHUECKUX TUCIMILIMH, CBA3b IIUTOJIOTUU C MATEeMaTUKOH, (pU3HNKOH,
K 7 xumueii. Mctopust pa3BUTHS U CTAHOBJICHHS TUATOJOTHH. [IpeanochuikKu co3MaHusl KIE€TOYHOU TEOPHUH.
Knerounas teopus Ilneitnena u llIBanna. 3nauenue padbotr BupxoBa ams pa3Butus kietouHoit reopuu. Co-
BPEMEHHOE COCTOSIHUE KJIETOYHOU Teopuu. Metoabl uccienoBanus KieTok. [Iprku3sHeHHble HAOMI0eHUS:
KyJIbTypa KJIETOK, TEMHOIOJIbHAs, (Pa30BOKOHTpACTHAsE MUKpOCKONusl. BuranpHble kpacutenu. M3ydenue
(buKCUpPOBaHHBIX KJIETOK. [IpHHIUIBI MOATOTOBKU KJIETOK JAJISl HCCIEAOBAaHUSA. DIEKTPOHHAS MUKPOCKOIUSI.
@u3nuecKue METOIbl UCCIEOBAHUS: MUKPOCIIEKTPOMETPHS, TUTOPOTOMETPHS, JIIOMUHECIIEHTHAsT MUKPO-

CKOTHSI, aBTOpauorpapuueckue ucciae10BaHusl.




Oco0eHHOCTH M pazNuuus B CTPOCHUM KJIETOK MPOKApHOT U dyKapuoT. CXOACTBO U pa3iuyuus B
CTPOCHHH KJIETOK PACTeHUU U KUBOTHBIX. HekneTounsle popmbl KU3HU: BUPOUIBI, TPUOHBL, BUPYCHl. Enun-
CTBO CTpPOEHHS U (PYHKIIMH KJIETOK, €€ OpPraHOMI0B U JPYTUX CTPYKTYyp. Bennunna u ¢popma kierok. Mewm-
OpaHHBIE OpraHOUbl KiIeTKU. Jlumomporeuanble MeMOpaHbl, UX MOJIEKYJspHas opraHuzauus. bapsepHo-
TPaHCHOPTHAS POJb KJIETOYHONH MeMOpaHbl. [lacCHBHBIN M aKTUBHBIN TpaHCHOPT yepe3 MeMmOpany. Peren-
TOpHas poJjib IJIa3MaTH4Yeckod MemOpaHbl. Ponb 1muasmaieMMsl B Mpolieccax (parouuto3a M MUHOIMTO3A,
CBSI3b 3THX MPOLIECCOB C JIN30COMaMH. MeXKIETOUHbIE KOHTAKTHI U CBSA3H. | IMKOKAIMKC KUBOTHBIX KIJIETOK.
CrpoeHue KJIETOYHOW CTEHKH PACTUTEIbHBIX U MPOKAPUOTHYECKUX KIIETOK. SApo — cucrtema coxpaHeHHs,
BOCITIPOM3BENICHHS U pealn3aluu reHerndeckoi nHdopmarun. LlenTpanpHas 1orma MOJeKyIsspHOM Ouoio-
rur. OCHOBHBbIE (DYHKIMHU si/ipa: TPAHCKPUIILUS, pEeAYyIUIMKALUs U MepepacipeeieHie FreHeTUYecKoro Ma-
tepuana. CTpykrypa uHTephaszHOro sjapa. XpoMaTHH: 3yXPOMATUH U T€TEPOXPOMATHH, UX (YHKIHOHAIb-
Hoe 3HaueHue. CTpoeHrne XpOMOCOM Ha yIbTPAMHKPOCKOMUYECKOM YpoBHE. THUIBI U (popMa MUTOTHUECKUX
XpOMOCOM: LIEHTpOMEpa, BTOpPUYHAS MEpeTsHKKa, Tenomepa. JuddepenuanpHas okpacka XxpoMocoM. -
PBILIKO — OPTaHOMI CHHTE3a KJIETOUHBIX pubocom. CTpoeHHEe U yIbTpacTpyKTypa sapbiiika. SnepHas 060-
JI0YKa, ee cTpoeHue M (yHKIHOHAJIbHOE 3HadeHue. CtpoeHue siepHbIX mop. CBs3b sAepHOM 000JI0YKH ¢
[UATOIIA3MAaTUYECKUMH CTPYKTYpaMH M XpomMocoMaMu. SnepHbiii OenkoBblld MaTpukc. [IpoucxoxaeHue
saaepHoi obosouku. DHpormnazmaruueckas cetb (DIIC), monsTue u obmas xapakrepuctuka. I 'panynspHas
OIIC, ee cTpoeHue U poJIb B TPAHCTIOPTE CUHTE3UPYEMBIX 0ekoB. ArpanyispHas DIIC, ee ctpoeHue U poib
B CHHTE3€ MOJIMCAXapUI0B, )KUPOB, CTEPOUIOB U APYTUX MOJIEKyYJ. Anmnapar ['oibIku (MIJIaCTUHYATBIA KOM-
IJIEKC): 00IIas XapakTepuCTUKa, JOKalu3alus B KJIETKEe, MUKPOCKOIMMYECKOe CTPOCHHE, YIbTPaCTPYKTypa.
Juktnocoma. @yHkuus anmnapara ['oiabmku: oOpasoBaHue U mpeoOpa3oBaHUE BEHIECTB. MUTOXOHIPUU —
cucTeMa sHeproodecrnedeHus kieTok. CTpyKTypa MUTOXOHAPUNA: MEMOpaHbl, KPUCThI, MaTpukc. Posb muro-
XOH/ApUi B cuHTe3e U HakorieHnu AT®. Ilytu cuntesa AT® B kieTke: aHa’pOOHBIN TIIMKOIU3 U OKUCIIH-
tenbHoe dochoprirpoBanue. CTpoeHUE KPUCT, JIOKAIHU3AIMs B UX MEMOpaHax 3BEHBEB OKHCIUTEIHHOTO
dochopunupoBanus. Vi3MeHeHHE CTPYKTYphl MUTOXOHJIPUNA B 3aBUCUMOCTH OT MX (DYHKIIMOHAJIBHOTO CO-
crostaust. [Ipobiema mpoucxoxaenus mutoxoHapuid. [lmactunel. ToHkoe cTpoeHue xjoporactoB. OyHK-
iy mactun. Jleiikommactel, xpomorutacTtsl. [IpoGinema mpoucxoxaenus miactua. Jluzocomel. CTpykTypa
JIU30COM, THIBI JIU30coM. CBsI3b JIM30COM € IpoleccaM 9 BHYTPHUKIETOUHOIO MUILEBApeHUs, ¢ (aromuTo-
30M U ¢ paboroii anmapara ["onpmxu. Bakyonspaas cucrema kinerok pacteHuid. LlentpanbHas Bakyons. To-
HoruiacT. Pa3BuTHe U NMPOUCXOXKIEHHE BaKyOJSpHOW cHCTEeMbI, ee (pyHKIMOHaIbHOE 3HaueHue. Hemewm-
OpanHble opraHoufipl. LleHTpHOab. YIbTpacTpyKTypa, peruIMKalnus, y4acTHe B JACJICHUU KIICTKU. AHAJIOTH
LEHTPHOJIEH y npocTerinX. CBS3b HEHTPUOSIPHBIX CTPYKTYP C OpraHOMJaMU JBH)KEHUA KiIeTKd. OpraHo-
Wbl JBUKEHUS: PECHUYKH, )KTYTUKH 3YKapUOTUYECKUX KIIETOK, UX CTPOCHUE, MEXAHU3M JBIKeHus. [{utoc-
KeJIeT — OTOPHO- JIBUraTelibHasg CUCTeMa KJIETOK. MUKpPOTpYOOUKH, X TOHKOE CTPOEHHUE, XUMUYECKHil CcOo-
ctaB. TyOynuH. Ponb MuKpoTpyOOUeK B 00pa3oBaHHM BepeTeHa AeNeHUs KIETOK. Pob BepeTeHa B pacXox-
JEHUH XpOMOCOM Ipu MUTO3e. OUOPHILISIPHBIE CTPYKTYPbl UTOIMIa3Mbl. MUKPO(QMIaMEHTBI, UX CTPYKTY-
pa, XUMHUYECKUI cocTaB. AKTUH. AAre3ust KieTok. Poiab MUKpOoHIaMEeHTOB B IMpoliecccax MPUKPEIICHUs
KJIETOK K cyocTpary. Pubocombr. CoctaB u ctpoeHue pudbocom. PHOOCOMBI TPOKAPHOTHUECKUX U DyKapHO-
TUYECKUX KJIETOK. Yyactue B obnocunrese 6emnka. [Tonmucomel. OkalimieHnHble my3bIpbki. CTpoeHUE, JTOKaIH-
3amus B KJIeTke. Bo3aMokHOE ydacTue B penapanuu MeMOpaHHBIX CTpyKTyp. [{utommazma. OOmuii xummuye-
CKMH COCTaB LHUTOIIa3Mbl. PDU3UKO-XMMHYECKHE CBOMCTBA LIMTOIIA3MaTUYECKOTO MaTPUKCA.

[enenne knetok. JKM3HEHHBIN [IUKJ KJIETKU: PECUHTETUYECKAsl, CHHTETUYECKAsl U MOCTCUHTETUYE-
ckas (aspl. 3HaueHue 3TuX (a3 B KU3HU KIeTKH. Hempsimoe neneHue (MUTO3) S3yKapHOTHYECKUX KIIETOK.
Cranuu MUTO3a, X MPOJOJKATEIBHOCTh U XapaKTepUCTUKA. MexaHu3M ABMxkeHUs XpoMocoM. L{uroknnes
y )KUBOTHBIX M PacTUTENbHBIX KIeTOK. Cynpba KIETOYHBIX opraHesul B mporecce aenenus JIP 10 xierku.
Perynsiuus muto3a. Meios, ctagun meio3a. Konbroranus XpoMocoM, KpPOCCUHTOBEP, PENYKIUA YUCIa XPo-
MocoM. bruonornyeckuii cMbICiI Mer03a. XpOMOCOMBI THUIIA JAMIIOBBIX IIETOK. Pazinuus Mexay MUTO30M U
Meiio3zoM. ['amerorenes. Cnepmartorenes. OBorenes3. CTpoeHHE MOJIOBBIX KJIETOK. AMHUTO3, SHIOMUTO3, CO-
MaTtuueckas nonurionaus. [lonurenus: noaureHHsie XxpoMocoM. Kraccudukanus KJIeToK o OTHOILIEHHIO K
UCTOYHUKY YIiiepojia: aBTOTpodsl, rereporpodsl. Knaccudukaius KIETOK MO OTHOUIEHHIO K MCTOYHUKY
sHepruu: ¢pororpodsl, xeMoTpodsl. Cuctema 3xckpenuu. [laTonorus kiaeTku. AMonTo3 — 3amporpaMMupo-
BaHHAs rudenb KIeTKU. BiusHue nmoBpexnaomumx GakTopoB Ha KiIeTKy. Crnenuduyeckue u Hecnenuduye-
CKHE€ pEaKklMM KJIETKU Ha MOBpeXAcHHE. I3MeHeHue CTpyKTypbl OPraHOMAOB IIPHU MOBPEKIACHUM KIIETKH.
Buytpukiierounas penapanus. ' nbenp KJIeTKU: MUTOJIOTHYECKHE TPU3HAKU CMEPTH KIIETKH.

Ne 2 Beenenue. Ilpenmer u 3amauyu ructosioruv. O0masi rHCTOJNOTUA € 3JIeMEHTAMHM YaCTHOM
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rucrojorun. CucreMbl Opranusma.

[IpeameT u 3amaun oOmieil ructojaoruu. Bo3HUKHOBEHNE TKaHEW B OHTO- U ¢uiorenese. Onpenerne-
HUE MOHATUS TKaHb. METO/bl TUCTOJIOTUUECKUX HUCCIEAOBAaHUN LUTOJIOTHYECKUE, THCTOXUMUUYECKUE METO-
nbl. Kpromukpockomnus. DKCIepUMEHTANbHO - MOP(OJIOTHYECKHE METObI: KYJIbTypa TKaHeH, TpaHCIUIaH-
Talus OpraHoB W TkaHeu W T.A. Kimaccudukanusi TkaHel Ha OCHOBE UX CTPOCHHsI, QyHKIIMI, OHTOTEHE3a,
CTETeHU OOHOBJIEHUS U 3BOJIOLMOHHOIO Pa3BUTHA. DNUTENHaTbHbIe TKaHu. OO0I1ast XapaKTepUCTUKA dIUTe-
TUeB, K1accu(UKaIys SMUTENNEB 10 Pa3HBIM MpU3HAKaM. MUKPOCKOMIMHYECKOE CTPOCHUE AHUTEIUATBHON
TKaHH B CBSI3U C OCOOCHHOCTSAMU MX (pyHKUMU. ['mcrorenes, ¢usnoigornueckas U pernapaTuBHas pereHepa-
LUs SMUTENUATIbHBIX TKaHel. Perenepauus snunepmuca, AepMbl. TpaHCIUIaHTALMS KOXKH. 3aKUBJIECHUE KO-
KU TIOCJIE TOBPEXKICHHUS.

Onutenuil xene3. Kinaccudukamnus xene3 B CBA3M UX CTpoeHHeM U QyHKuuei. Lluropusuonorus
cekpeTopHoi kieTku. Tumbl cekpennn. CTpoeHue U kiaccudukanus Koxxu. OyHKIUHA KOKUA U CTPYKTYPHI,
o0ecreunBaOIINe BBIMOTHEHUE THX (YHKIHH. MUKpocKomudeckoe cTpoeHue Koxu. Clou smuaepMuca.
Hepma (cobctBeHHO KOoka). CanbHbIC kKene3bl. MBIIIbl, Mo HuMaromme Bojoc. [Ipon3Boaubie koxu. Hor-
tu. KomblTa, KOrTH, pora, nepbsi, MOJIOUHbIE, TOTOBBIE KENE3bl, X MUKpPOCKONUYecKoe cTpoeHue. CoeTMHu-
TenbHas TKaHb. [Ipoucxoxkaenue, oOmas xapakTepUCTHKA CTPOCHUSI U (PYHKUIMH COCTUHUTENbHON TKaHU.
KpoBs u mumpa. Kietku kpoBu, ux crpoenne u pyHkiuu. COOTHOIIEHHE U KOTUYECTBO KIIETOK KPOBHU MPHU
Pa3IMYHBIX COCTOSIHUSIX opraHusma. Jlumda u ee kinetounslie 3neMeHThl. KpoBeTBOpeHHE: 3pUTPOIIOI3, rpa-
HYJIOMO33, TPOMOOIIUTOIIOd3 U MOHOIIUTONO33. Teopuu kpoBeTBopeHHs. CTBOIOBAs KPOBETBOPHAS KJIETKA.
PerukynspHas TkKaHb — OCHOBa KPOBETBOPHBIX opraHoB. Ee cTpoenue u ¢pynkiuu. KpoBeTBopHbIe Oprassl.
JlumdosnurenuanbHble Opraibl: TUMQaTudecKue y3ibl, TUMYyC, (pabpuiiueBa cymKa MTHILI, ceJe3eHKa, Oemnas
MyJbIla, KpacHas MyJiblla, KOCTHBIA MO3T, KPAaCHBIA KOCTHBIA MO3T, KEIThII KOCTHBIM MO3T, KOJIMYECTBEH-
HBIC OTHOIIIEHUSI MKy KPACHBIM U KEJITHIM KOCTHBIM MO3TOM. PhixJas coequHuTeNnbHas TKanb. Mopdoo-
rusi 1 QYHKIUMHU KJIETOYHBIX (OPM PBIXJION COCAMHUTENbHON TKaHU. PeTUKYIMHOBBIE, JIaCTUYECKUE U KOJI-
JlareHoOBbIe BOJIOKHA. IX MUKpPOCKONHMUYECKOE CTpOeHHE, (hU3NUecKre CBOMCTBA, XMMUYECKH cocTaB. DyHK-
MU U XUMUYECKHUI cocTaB aMOppHOro (0OCHOBHOI0) BemiecTBa. DopMUpOBaHUE MEKKIETOYHOT'O BEILIECTBA.
Perenepanus kietok. Perukyno-sanorenuansHas cucrema. IIporeccsl ¢garomnurosa. BocnanurenbHas peax-
uus. Ponb KIIETOK KpOBM M COCAMHUTENBHOM TKAHM HA PAa3HBIX CTaausX BocnaneHus. [lmoTHas coequnu-
TenbHas TKaHb. JlepMma, dacumu, cyxoxuinud, cBa3ku. VX ctpoenne n GpyHKuuu. XpsiieBas TKaHb. XpsIie-
BbI€ KJIETKH. ['MCTOreHe3 XpAIeBoil TKaHu. PaznnuHble BUABI XpALIEBOM TKaHU. Pereneparnus xpsma. Bos-
pacTHbIE U3MEHEHUs XpsimeBoil Tkanu. KoctHas Tkanb. KocTHbIe KieTku. [ pyOOBOIOKHUCTAS M TUIACTUHYA-
Tasg kKocTh. OCcTeoH (raBepcoBa cuctema). [ mcrorenes KoctHoi Tkanu. OcteobiacTel U ocTeokaacTel. OOpa-
30BaHME KOCTH U3 ME3EHXUMBI Ha MecTe Xpsiia. PocT u nepectpoiika koctu B oHTorenese. CTpoeHue u poib
HAJIKOCTHHUILIBI. Perenepanusi KocTHOW TkaHW. Bo3pacTHble M3BMEHEHHS] KOCTHOM TKaHU. MbIllIeuHasi TKaHb.
MopdodyHKIIMOHAaTBHAS XapaKTEPUCTUKA MBIMIEYHON TKaHW. Kiaccudukanus. DBONIONUS MBIIICYHBIX
TKaHed. ['nmajgkas mplieyHas TKaHb. MUKPOCKOIIMYECKOE M 3JIEKTPOHHO- MHKPOCKOIMUYECKOE CTPOEHHUE
[JIaJKOM MBIIIEYHOM TKAaHU MIIEKONUTAKOMMX. [HMCTOreHe3 riaakol MellleyHOW TKaHW. llomepeuno-
roJiocatasi MblllieyHasi TKaHb. MBIIIEYHOE BOJIOKHO KaK CTPYKTYPHO- (PYHKIIMOHaJIbHAsI €IUHUIIA TONepey-
HO- mosiocatoi Mblbl. IlpeacraBienns o Tpodudeckoi, OIIOPHON M COKPATUMOM YacTsAX MBIIIEYHOTO BO-
nokHa. Ctpykrypa Muopuopuin u npotopudpuiii. CTPYKTYpHO-XUMHUUYECKHE OCHOBBI COKPAIICHHS MHO-
¢bubpumt. ['mcTorenes MONMEepPeYHO-MONIOCATON MBIIIEYHOW TKaHHW. PereHepanus MmOMepeyHO-MOIOCAThIX
MbIn. CepredyHo-MblIIeYHass TKaHb. MUKPOCKOIMYECKOE U 3JIEKTPOHHO- MHKPOCKOIMMYECKOE CTPOCHUE
cepaeyHoit 13 mprnsl. OcobeHHOCTH cTpoeHHs BOJIOKOH ITypkuHbe mpoBonsiiel cucteMsl cepaia. Peak-
LU CEepACYHOM MBIl Ha TMOBBILIEHHYIO (YHKIMOHAIBHYIO HArpy3ky u mnoBpexaeHus. HepsHo-
MBIIIEYHOE BepeTeHo. Ponb MHHEpBAallMU B Pa3BUTHHU U MOJACPKUBAHUM CTPYKTYPHOU LETOCTHOW MBILIILI.
Cepneuno-cocynucras cucrema. Cepane. O6omouku 1 BeICTUIKH cepana. Kimamansr cepama. KpoBeHocHbie
cocyabl. ApTepuu, apTeproIbl, MUKPOCKOIIMYECKOE CTpOoeHHE apTepuil. Kanmmsipel, ylnbTpacTpyKTypa Ka-
MUUIIPOB. BeHbI U BEHYJbI, MEKPOCKOTIMYECKOE cTpoeH BeH. Kimamansl BeH. HepBHast Tkanb. OO0mias Mop-
¢do- hyHKIIMOHANIEHAS XapaKTEPUCTUKA. THITBI HEMPOHOB U MX CTPOCHHE. MHUKPOCKOMUYECKOE U JICKTPOH-
HO-MHUKPOCKOIIMYECKOE CTPOCHHE HEPBHBIX KJIETOK B CBs3U ¢ uxX (yHKuued. Turpounnoe Beuiecto. Luro-
XUMHYECKas XapaKTeprucTuka HepoHoB. Heiipocekperopubie kneTku. CTpoeHHEe MIKOTHBIX U O€3MSKOTHBIX
HEPBHBIX BOJOKOH. CHMHAICHl U UX 3JEKTPOHHO- MUKPOCKOIIMYECKOE CTPOEHUE. MeXaHU3M CUHANTUYECKON
nepenauyn. HelipoHHas Teopust CTPOCHUS HEPBHOU crcTeMbl. D (HEKTOPHBIE U PELENITOPHBIE HEPBHBIE OKOH-
YaHUs, UX MHKpOCKOMuueckoe cTpoeHue. CBOOOJHbBIE M WHKAICYJIUPOBAaHHbIE HEPBHBIE UYBCTBUTEIbHBIE
okonuanusi. CTpoeHne W (QyHKIMH HEUTPOTIUH. DIEHIUMA, ACTPOTIUS, OJHUTOICHIPOTIINS, MUKPOTIIUS.
B3anmooTHOIIIEHUST HEUPOHOB U HEWpOIIMK. ['McTOoreHe3 HepBHOW TKaHU. PereHepanus u aereHepamus oT-
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POCTKOB HEUTPOHOB.

['ucronornueckoe CTpOECHHE LEHTPAIbHOM HEPBHOM CHUCTEMBI, CIMHHOIO, TOJIOBHOIO MO3ra: CEpoe
BEIIIECTBO, OEJI0e BEIIECTBO, MO3TOBBIE SiApa. I MCTONOrMYecKoe CTPOCHHE KOpPbI MOMYIIApH TOJIOBHOTO
Mo3ra. O00yI0uKH Mo3ra: TBep/asi, MayTuHHAs, Msrkas. [ uctonorust opraHoB uyBcTB. [loHsTie 00 aHanu3a-
TOpe. DKCTEPOPELENITOPBI, HHTEpPOpeLenTopbl. Opranbl 4yBCTB MJIEKONUTAIOUINX: OpraHbl 3pEHUs, CIyXa,
OOOHSHHUSI, BKyca U ocs3aHus. ['ncTomornyeckas XxapakTepuCTHKa OpraHa 3peHUs: ONTHYecKasi CUCTeMa IJia-
3a, IBETO — M CBETOBOCIIPHHUMAIOLINE CTPYKTYPHI (MATOUYKH, KOJTOOUKH), CI0M ceTdyaTku. OO0I0UKH Tia3a:
Hapy>KHast 000JI04Ka (CKJIepa, pOroBUIla), CpeIHss 000I04YKa (CocyaucTas 000J09Ka, pECHUYHOE TeJo, pa-
nyxHas o0osouka). [Ipenomisionire cpeapl ria3Horo s610ka. BermomorarensHbIN anmapaT r71a3Horo si6710-
Ka: BEKH, clie3HbId anmapaT. Opran paBHoBecus U ciyxa. [Ipupoma BocnpruHUMaeMbiX curHainoB. CTpoeHue
BOCIIPUHHUMAEMBIX PELENnTOpoB. ['UCTOIOrNUECKasl XapakKTEpUCTUKA OpraHa cilyXa: HapyXHO€ yXO, CpeJHee
yX0, BHyTpeHHee yxo0. OpraH ciayxa. ['mcronornyeckas xapakTepucTuka oprana pasHosecus. [lonykpyxHbie
kaHaiubl. Jlokanuzanusa opraHa paBHoBecus. OpraH Bkyca. ['ucTonorudeckasl XxapakTepuctuka asplka. Cin-
3ucTasg 000J0YKa, COCOYKU, UX BUIBI, POJIb, IPUPOJA BOCIPUHUMAEMBIX CUTHAJIOB: BKYCOBBIE, OCSA3aTElb-
HBIE, TEMIIEpaTypHble. JIokanu3anus cocoukoB. Posib BOMHOM cpefbl B BOCIPUATHY OlylieHui. ['ucronoru-
YyecKas XapaKTepucTuka oprana o0oHsHus. Jlokanu3anus oprana. O60oHATeNbHBIN dnuTenuil. Opransl BHYT-
penneil cekpernu. [loHsTre 006 PHIOKPUHHBIX opraHax. ['opmonsl. IIpenmMer u 3amaun >HIOKPUHOJIOTHH.
OO61Iue 0COOEHHOCTH CTPOEHUSI OpraHOB BHYTpPEHHEH cekpeuuu. ['mcronornyeckas xapakTepucTHUKa opra-
HOB BHYTPEHHEH ceKkpeluu: runopus, snudus, MUTOBUIAHAS Kelle3a, MapalluTOBUIHBIC JKele3bl, Halmoyey-
Huku. Opradsl numieBapenus. OyHKIIUA OPraHOB MUIIEBAPEHUs. DMOPHOTEHE3 OPraHOB MUIEBapeHus. [ n-
CTOJIOTHYECKAsl XapaKTEPUCTHKA OPraHOB MUILEBAPEHMSI: POTOBAs OJOCTh (LLEKHU, A3BIK, CIIFOHHBIE JKEIIE3bI,
3yObl), TJIOTKA, MUIIEBOJI, KEIYAOK, TOHKasl KHILKA, TOJCTas KUIIKa, OpIONIMHA, MOHKETyI0uHas KeJesa,
nedeHb. Opranbl JIpixaHusd. OYHKIUU OPraHOB JIBIXaHHUs. DMOpPHUOTeHe3 OpPraHOB JIBIXaHMs: HOCOBas IO-
JIOCTh, TOPTaHb, Tpaxes, JIETKKe, IieBpa. [ uctTonornyeckas XxapakTepUCTHKA OPraHoB JibIXxaHus. Mouernono-
Bas cuctema. OYHKIUU OPraHOB MOYETOJIOBOM CHCTEMBbl. DMOpPUOTeHe3 OPraHOB MOYEMOJIOBOM CHCTEMBI.
Opranbl BbIIETICHUS: TTOYKH, TUCTOJIOTUYECKAsI XapaKTepPUCTHUKA MOYEK (KOPKOBOE BELIECTBO, MO3TOBOE Be-
LIECTBO), MOYEBBIBOJAIINX MTyTeH (MOYETOUHUKH, MOYEBON ITy3bIpb, MOUYEHCITYCKATENbHBIN KaHai). OpraHbl
pa3MHO)KeHHUsI. My»KCKas U )KEHCKasi I0JIOBast CUCTEMBI. | HCTOIOrNYECKOE CTPOCHHUE OPTraHoOB.

Ne 3 Benenue. [Ipeamer, 3a1a4u 1 MeTOAbI OMOJIOTUM PA3BUTHS.

buonorus pa3BuTHs — HayKa O 3aKOHOMEPHOCTSAX OHTOI€HE3a MHOI'OKJIETOUHBIX OPraHU3MOB, Ha4U-
Hasi ¢ raMeToreHe3a M BKJIIOYasl IOCJIe3apOoAbIIIeBOe pa3BUTHE, CTPOEHUE U (PYHKLIUU 3apOJIbIIIeH, CTaHOB-
JIHHE B3pOCIBIX (OpPM U mporecchl ctapeHus. [Ipenmer sMOpronoruu, ee CBsA3b ¢ IPYTUMHU OMOJIOTUYECKH-
Mu Haykamu. KpaTtkuii 0630p uctopun smOpuosoruu. Bo3spenus ['unmokparta u Apuctorens. OMOproio-
rus 17 — 18 BB. IIpedopmusm u snurene3. Pa6orsr K. Bonbsga. Passurue smOpuonoruu B 19 B. 3Hauenue
pabotr K.bapa. CpaBHurensHo-3BOMOIIMOHHOE HampasieHue (A. Komanesckwmii, D. 'ekkens, B.Miomiep,
W.MeunukoB). DkcriepuMeHTaabHast sMOpuosiorusi. KaysanpHo-ananutuueckuit meron (padotsl B. I'uca, B.
Py, I'. lpuma, I'. llmemana u ap.). OCHOBHBIE HAIIpaBIEHUS M 33J1a4¥ COBPEMEHHOMN OMUCATEIBHOM, dKCITe-
PUMEHTAIbHOM, CPABHUTEIBHOM M TE€OpeTHUeCcKoi amMOpuosioruu. Ee cBa3b ¢ uTONOorueii, reHeTuKoi u Mo-
JIEKYJISIPHOM OMOJIOTHEH.

Ne 4 T'amerorenes. Oniogorsopenue. /Apood.sienne.

I'amerorenes. @opMupoBaHHUEe NEPBUYHBIX MOJOBBIX KJIETOK y Pa3IMYHbIX I'PyNN KUBOTHBIX. Oore-
He3, cliepMaToreHes, OCHOBHBIE nepuoibl. CTpoeHue cnepmueB. Mopdonoruueckast 1 GyHKIIMOHATIBHAS Op-
ranuzanus sinexiaeTku. [lonspHocTh U cumMeTpus sinexneTkd. Knaccudukanms sinexieTok mo Koaude-
CTBY U pacCIpeeNeHHUIO JKeITKa B [UToI1a3me. JluctaHTHele B3auMoaecTBUs raMer. KoHTakTHBIE B3auMoO-
NEeNCTBUS rameT. AKTHBaLMs CIIEPMHS — aKpOCOMHasl peakuus. AKTUBaLUs SHLEKIETOK — KOPTUKaJIbHAs
peakuusi, ee OMoXxuMHU4Yeckue OCHOBHI. [loBeneHHE MPOHYKIEYCOB M IEHTPUOJIEH MPU OIUIOJOTBOPEHHUHU.
Omnpenenenue noja npy orioAoTBopeHny. Oorra3MaTudeckas cerperamys B pa3HbIX THIAX SHIl, e Mopdo-
reHeTU4ecKas poib. [lmacTuunble (pEeryssIMOHHBIE) M MO3aWyHbIe sina. ['umoreza rpagueHToB. MCcKkyc-
CTBEHHBIH U €CTECTBEHHBIN NapTeHoreHes. ' mHorenes. AHaporenes. TeopeTHueckuii HHTEPEC U MpaKTHye-
CKO€ IPUMEHEHNE ITUX SIBICHUI. DKCTPAKOPIOPAIBHOE OIUIOAOTBOPEHUE Y JKUBOTHBIX U YEIOBEKA.

OO0mmas xapakTepucTuka mpoiecca aApodneHus. Ero Ouonornueckuit cmpici. OCOOEHHOCTH KIIETOY-
HOTO LHMKJa npu Japobnenuu. [IpocTpaHcTBeHHasi opraHu3anus IpoOseHrs. 3HaueHHe KOJIMYecTBa M pac-
npeneneHus xenrka. IIpaBwia ['eprBura. OCHOBHBIE THIBI IPOOJICHUS: PagHaIbHOE TOJI00JaCTHYECKOE,
cnupalibHOE, OWIaTepaibHOE TOJ00JaCTHYECKOE, YePEaYIOIIEecs] roI00IacTHIecKoe, MEpPoO0IacCTHIECKOE,
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TUCKOUIAIBHOE, MEPOOIACTHYECKOE MOBEPXHOCTHOE. 3HAUCHHUE B3aMMOJCHCTBHS OJacCTOMEPOB JUIS ITPO-
CTPAHCTBEHHOUN OpPTraHM3aIliU TOJ00JaCTHIECKOTO ApobeHus. Perynsainronnapie cmocoOHOCTH 01acTOMEpPOB
Y 3apOJBIIIEH Pa3IMUYHBIX CUCTEMATUYECKUX TPYIIIL.

Ne S I'acTpyasuus 1 GopMHPOBaHHE OCHOBHBIX 3aKJIaJJOK OPIraHOB.

CniocoObl racTpy/sILUK: WHBArMHALMS, WHBOJIOLUS, UMMUTpalUs, JEIIMUHALINSA, STUOO0IUS U pas3-
JMYHBIE UX coueTaHus. Tunbsl ractpyi. CrocoObl 3aKIa kil ME30EPMBL: TEI00IACTHUECKUI U SHTEPOLIEIb-
Hbiii. Helipynsiiusi. MopdoreneTndeckue IBIKESHHS TIPU TacTPyJSIUK U HeHpymsiiuu. CerMeHTaIus Me30-
nepMbl U U depeHIupoBKa COMUTOB. DOMOpPHOHANIbHAS MHAYKIMSA U €€ JTalbl B paHHEM Pa3BUTUU aMpu-
ouit (padotsl I'. llmemana, I1. Hetokona u np.). Opranorenes. 3akiaaka oceBbix opraHoB. @opmupoBanue
TOJIOBHOT'O MO3Ta, IJ1a3 U KOHEYHOCTEHW M03BOHOUYHBIX.

Ne 6 I'enernueckue ocHOBBI pa3Butus. O030p nporpamm pa3putus. Perenepanusi u comaruye-
CKUil DMOpHoOreHes.

Peanuzanus renernueckoit nupopmarmu. 'eHoTunndeckas 00yciIOBICHHOCTD SBICHUNA SMOpHOTeHe-
3a. ['eHeTnueckrne U OMOXMMHUYECKHE OCHOBBI 3aKJIa KU 1oja. Poib g1pa u nutoriazMel B popmooOpa3oBa-
TeNbHBIX Mporneccax. [lonstue quddepenmpoBku. JuddepeHpoBka KIeTOK Kak CHHTE3 CIIeIUPHUECKUX
OCNKOB M cOOpKa HAAMOJICKYJSIPHBIX CTPYKTYp. duddepermnupyromas poias ABUKEHUNW BHYTPUKICTOYHBIX
KOMIOHEHTOB. COBpeMEHHBIE MPEACTABICHUS 0 MEXaHU3MaX PETYJISIIUNA CHHTE30B CIIEHU(PHUECKUX OEJKOB.
Bo3MoxHbBIE yPOBHU PETYIISIMN: YPOBEHb COMAaTHUECKUX MYyTallUi, TPAaHCKPUIIIIMOHHBIHN, TPAHCIIALMOHHBIH,
MOCTTPAaHCIAUMOHHBIA. OmbITH 10 mepecanake saep (padorsl Xammepnuura u ap.). Auddepenunanbuas
JKCIIpeCcCHs TEHOB, €€ OCHOBHBIE MMPOCTPAHCTBEHHbBIE 3aKOHOMEPHOCTH Y 3apOAbIIIeH HACEKOMBIX M MO3BO-
HOYHBIX. XMUMHUYECKHE M (PU3NYECKHE PErylsiTOphbl KIeTOUHOW nup(depeHIupoBKU. SIBIEHHE HHIYKIIHH.
KoncturytuBHble 1 HHAYIIUOETBHBIE GepMeHTHI Kak (hakTop muddepenunpoBku. [loHsTHE TeTEpMUHAIINN.

[Tonsarue ontorenesa. [lepnopl, FTanel, CTaiuu OHTOTE€He3a. 3aKOH 3apOJIBIIIEBOT0 cX0AcTBa bapa u
€ro coBpeMeHHasi TpakToBka. OHTOreHEeTUYECKOE Pa3BUTHE MPOCTENIINX, KOJIOHHAIBHBIX, MHOTOKJIETOYHBIX
KMBOTHBIX, pacTeHuil. OCOOCHHOCTH IpOOICHHS, TaCTPYJIALUU U 3aKJIaJKU 3apOJBIIIEBBIX JUCTKOB Y JKHU-
BOTHBIX Pa3HbIX TAKCOHOMHUYECKUX Ipyrn. @opMUpOBaHUE BHE3APOABIIIEBBIX OPraHOB: 000JI0UEK, KEITOY-
HOTO MelIKa 1 ajaHTouca. OcoOeHHOCTH OMOJIOTMU Pa3BUTHUA M Pa3MHOXKEHHs MileKonuTaronmx. Jpobie-
Hue, hopMHUpoBaHHE OnacTonuCThl. BHE3apoapleBbie 00pa3oBaHUs, OCOOEHHOCTH MX CTPOCHUS U (YHK-
1y, Tumsl IaneHT. DKCIepUMEHTaIbHbBIE NCCIIEA0BAHMS 0 SMOPHOIOTUN MIIEKOIMTAIOLINX, MX 3HAUCHUE
JUIS CENIbCKOTO XO035HcTBA U MeAUIMHBI. CTapeHue Kak 3Tan pa3BuUTUs. TepMoauHaMHueckoe 000CHOBaHUE
crapenus opranusma. [lonstue o repontonorun. 3acnyru M. Me4HHKOBa KaKk OCHOBOIIOJIOKHUKA T€POHTO-
norun. Mexanusmsl ctapeHust. [Ipuanasl ctaperus. CriocoObl TPOICHUS )KU3HU.

XapakTepuCcTUKa MPOLEcCca pereHepaluy Kak o0e0noI0ornuecKoro sBieHus. Perenepanus u oHTO-
reHe3. Perenepanus ¢gusnonornyeckas u penapatuBHas. CriocoObl pereHepanuu — 3mumopdo3 u mopdai-
JIAKCHC, KOMIIEHCATOpHasi M pereHepanuoHHas runeptpodus. CoMaTHuecKuil sMOpHOreHe3 Kak OJHa U3
dbopm Gecniosioro pasmHoxkeHus. [TonmmaMOpuonus kak ogHa u3 Gopm Gecrosioro pazmHoxkenus. Comarnye-
ckuit sMOpuorenes u ounroreHes. [Ipoueccs! nupdepenupoBku u neaudepeHInpOBKY IPU pereHepannu 1
COMAaTHYECKOM SMOpUOTEHE3E.

Ne 7 BHemHsifl cpeia U HeOOXO0AUMbIE YCJIOBHSI PA3BUTHS. DJIEMEHThI 3BOJTIOIMOHHOH IMOpPHO-
JIOTHH.

Oco0eHHOCTH 3aBUCHMOCTH OpraHu3Ma OT Cpe/ibl Ha pa3HbIX dTamnax >KU3HEHHOTO IMKIa. MexaHu3-
MbI SMOPHUOHAIBHON CMEPTHOCTH Ha pa3HbIX (a3ax pa3Butus. TepaToreHe3 M ero npu4mHbl. Kpurnyeckue
MIEPUO/IBl PA3BUTHS LIEJIOTO OPraHU3Ma U OTJEIbHBIX OPraHOB. BiusHNE XUMUYECKUX U 3JIEKTPOMArHUTHBIX
3arpsi3HEHUH MPUPOIHOMN Cpebl HA PA3MHOXKEHUE U PA3BUTHE KUBOTHBIX M YEJIOBEKA; METO/IbI €r0 OLICHKHU.
OcTpble U XpOHUYECKUE BO3ACUCTBUS TEXHOTCHHBIX (akTopoB Ha opraHusM. OtaaneHHble 3¢ (eKTs, Ipo-
SIBIIIOIIMECS B TIpOIeccax pa3BUTHs (MyTareHHbIC, TEPaTOTCHHbBIC, TOHAIOTOKCHYECKHE, IMOPHOTOKCUYE-
ckue). [IpuHIUIB U epcrneKTUBBI SMOPHOIOTHYECKOI0 MOHUTOPHHTA.

[IpencraBienus 0 NPOUCXOKICHUM MHOTOKJIETOUYHOCTH. bHUOr€HETUUECKU 3aKOH U €r0 COBPEMEH-
Has TpakToBKa. [lonsTue ¢pummobprorene3oB o A. CeBeprioBy U OCHOBHBIE MX THIIHI.



4.3 JlabopaTopHble padoThI

No JIP Ne HaunmenoBanme nabopatopHbix paboT Koz-50
pasznena 4acoB
1 1 Crpoenre u (yHKIMH KIETOYHBIX OpraHouIoB. MemOpaHHbIE opra- 2
HOM/IBL.
2 1 Crpoenre u GyHKUIUHU KIETOUYHBIX opraHou1oB. HemeMOpaHHbIe opra- 2
HOM/IBL.
34,5 1 @uU3noNorus KIETOK: COCTaB; OCHOBHBIE MPOLIECCHI KU3HEAEATEIbHO- 6
CTH.
6 2 I'ucronorus. OnurenuanbHble TKaHU. CTPOEHUE KOXKH. 2
7,8 7 N3yuenune BnusHus (GaKTOPOB CPEIbl HA PA3BUTHE OPraHU3MA. 4
Hroro: 16

4.4 IlpakTudeckne 3aHATHS (CEMHHAPBI)

No Ne pazne- TeMbr Koma-Bo ya-
na COB
1 2 I'ucronornyeckas XxapakTEPUCTHUKA CUCTEM OPraHOB. 2
3 [Tpenmer u 3apaun 6nonoruu passutus. Conepxanue mpoiecca pas- 2
BUTHS. ['amMeTorexes.
3 4 Jlpobnenmue. 2
4 4 Pannue craguu pazBuTHs 3apOJIblia. 2
5,6 5 I'enernueckre OCHOBBI pa3BUTHS. JleTepMUHALIMS KIIETOK KaK pe3yJib- 4
TaT SKCIPECCUU T€HOB.
7 6 Ownrorenes. [TocTHaTtanmbHOE pa3BUTHE. 2
8 6 Perenepanust 1 comaTnyeckuii HSMOpHOTeHE3. 2
Uroro: 16

5 YyeOHO-MeTOAMYECKOE 00ecTIeUeHHue TUCIUTIINHBI

5.1 OcHoBHas auTEpaTypa
- CtBonmunckas, H.C. Huronorus: yueOuuk [dnexrponnsiii pecype]. / H.C. CtBonuHckas. — MockBa
IIpomereir, 2012. — 238 c. : wun. — ISBN 978-5-7042-2354-2. - Pexxum  moctymna:
http://biblioclub.ru/index.php?page=book&id=437359
- Kabak, C.JI. Mopdosorus uenoBeka: yaeOHuK [Inektponnbiii pecypc]. / C.JI. Kabak, A.A. ApTu-
MIEBCKUM. — MuHCK : Beimmiimas mkomna, 2009. — 672 c. : ., tadbn. — ISBN 978-985-06-1729-3. — Pexum
nocryna: http://biblioclub.ru/index.php?page=book&id=143606.

5.2 lonosiHuTeIbHAS JIUTEPATYPa

- 3aBaneeBa, C. llutomoruss W rucTONOTHS : ydeOHOE TMocobuwe [DIeKTpoHHBIM pecypc]. /
C.3aBameeBa ; MunucrepcTBo oOpa3oBanusi u Hayku Poccuiickoit ®enepaunu, DenepanbHoe
rocyJapCcTBEHHOE OFOPKETHOE 00pa30BaATEIIbHOE YUPEKIECHHE BBICIIETO MPOohecCHOHATBLHOTO 00pa30BaHUs
«OpeHOyprckuil TocyqapcTBEHHBIN yHUBepcuTeT». - OpenOypr : OI'Y, 2012. - 216 c. : wun., Tabmn. ;
[DnexTponHsbIit pecypc]. — Pexum gocryna: http://biblioclub.ru/index.php?page=book&id=259350;

- 3umarkus, C.M. T'ucronorus: yueOHoe mocobue [DnextpoHHbI pecype]. / C.M. 3uMaTKuH. —
MuHCck : PUIIO, 2014. - 348 C. : CXEM., HIL. - Pexnm
nocryma: http://biblioclub.ru/index.php?page=book&id=463348

- buonorus. B nByx kaurax. Kaura 1 [Tekcr] : yue6. / mox pen. B.H. fpwiruna. - Mocksa : Beicias
mikona, 2005. - 431 ¢ : un. - ISBN 5-06-004588-9. - ISBN 5-06-004590-0. - ISBN 978-5-06-004589-5.
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5.3 llepuoanueckue u3aHus

- BectHuk OpeHOyprckoro rocyapcTBEHHOTO YHHUBEpPCHUTETA : XKypHai. - OpenOypr : OI'Y;

- 310pOBBE HAcENEHUs U cpea oOuTaHus : KypHai. - Mockpa : ®bY3 denepanbHblil IEHTp TUTHE-
HBI U SIIUIEMUOJIOTUH;

- @u3mnoJiorus YejaoBeka : KypHall. - Mocksa : Hayka.

5.4 UnTepHeT-pecypchbl

- buonorus yenoseka. baza 3nanuii mo Ouosoruu yenoseka. — Pexxum gocryna: http://obi.img.ras.ru/;
- DnexTpoHHas Ononorndyeckas oubnmnoreka. — Pexxum nocryna: https://zoomet.ru/.

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHpOPMAUMOHHBbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHH

- Microsoft Office.

- https://rusneb.ru/ - HarimonaneHast 21eKTpOHHAss OMOIHOTEKA.

- https://uisrussia.msu.ru/ - YHuBepcurerckas nadopmaimonHas cucrema Poccun.

- http://bio.niv.ru/ - buonorus, 3KoJI0Tus, CENbCKOE X035HUCTBO, reoorusi, Mmereoponorus. CioBapu u
SHIUKIIOTIC IHH.

- http :// window. edu.ru - EauHoe okHO gocTyma kK 00pa3oBaTeIbHBIM pecypcam.

- http://rscf.ru/ru - Poccuiickuii Hayunsiii hpoug (PHD).

- https://www.rosminzdrav.ru/ - caiiT MunucrepcTBa 3apaBooxpanenus Poccuiickoii @eneparium.

- http://old.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/population/healthcare/
denepanbHas ciy:x0a rocy1apCTBEHHON CTATUCTUKH. 3IPaBOOXPaHEHHE.

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIHILINHBI

YLICGHBIC AyaAuTopun Uil NpOBCACHUA 3aHATUN JICKIITMOHHOI'O THIIA, 3aHATUN CCMHUHApPCKOI'0 THIIA,
TPYNIOBBIX U WHIUBUIYaIbHBIX KOHCYJIbTAIlUM, TEKYIIETO0 KOHTPOJIS M MPOMEXKYTOUHON aTTecTallu, IMo-
MEIICHHE IS CAMOCTOSTEIHbHON PaOOTEHI.

YueOHbIE ayTUTOPUHM YKOMIUICKTOBAHBI CIICIMATU3HUPOBAHHONW MeEOeNbl0, ayJUTOPHOM JTOCKOW |
TEXHUYECKMMHU CpPEACTBaMHU O0OydeHUs (CTalMOHAPHBIA MM MEPEHOCHOM MPOEKLUMOHHBIA 3KpaH, HOYTOYK
MEPEHOCHOM, MYJIbTUMEIHA -ITPOCKTOP), CIYKAIMMUMH U1l TIPEICTaBIIeHUs yueOHON HHbOpMAaIK 00JIbIION
ayJuTOpHUH.

Jlis mipoBesieHusl TPAKTUUECKUX 3aHATUHN HCIOIb3YIOTCS ClelUaIn3upoBaHHble Taboparopun. Crie-
MUATU3UPOBAHHBIC na60paTopHH OCHAIICHbI HCO6XOI[I/IMI>IMI/I O60py,Z[OBaHI/IeMI CricuaJIM3upoOBaHHad McC-
0elb, ayIUTOpHAs J0CKa, IEPEHOCHON MPOEKTOP M MPOCKITMOHHBIA 3KpaH, MEPEHOCHON HOYTOYK, yaeOHO-
HarjasaaJHbIC HOCO6I/I$I, MHKPOCKOIIbI, KOMIIJICKT MMOCTOSAHHBIX MPCIIapaToOB, MYJISXKU. B Ha60paT0pH;1x npeny-
CMOTpEHa arTeyka Jjsl OKa3aHus IepBOi TOMOIIIH.

[lepeyenb 00opyaOBaHMUS, UCIIOIB3YEMOTO MPU MPOBEICHUH MPAKTUYECKUX 3aHATHH, ONpEIeIsIeTcs
TEMATUKOM 3aHSTHS.

VYyeOHast ayIuTOpHs U MPOBEACHUS 3aHATHI CEMHUHAPCKOTO THUIA, TEKYLIEr0 KOHTPOJIS U MpOMe-
KYTOYHOM aTTecTanuu (KOMIBIOTEPHBIN KJIacC) OCHAIEHA CICIHATM3UPOBAHHON MEOENbI0, ayaUTOPHOMN
JOCKOM, TEeXHHYECKUMH CpPEICTBaMU OOYYEHHs (CTAllMOHApHBIA NMPOEKLIMOHHBIM 3KpaH, MyJIbTUMeIua —
MIPOEKTOP, KOMIBIOTEPHASI TEXHHUKA, MMOAKIIOUEeHHas K ceTh «/HTepHeT» U obecrnieueHueM J10CTyna B 3JIeK-
TPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeay OI'Y).

s npoBenenust 1a00paTOPHBIX pabOT UCIIONB3YIOTCS CHelHaTu3upoBaHHble Jaboparopun. Crenu-
AIM3UPOBAaHHBIC JTAOOPATOPHH OCHAIIEHBI HEOOXOAUMBIMU XUMHYECKUMH PEaKTHBAMHU, JTAOOPATOPHOH Io-
CyI0i U 1a00paTOPHBIM 00OPYIOBAHUEM: MUKPOCKOIIBI; J1a00paTOPHBIE HHCTPYMEHTHI M MaTe€pHalIbl; KOM-
IUICKTBI ITOCTOAHHBIX IMPCIapaToB; KOJIJICKIHWHA. HepequL 060pyz[013aHI/151, HCIIOJIb3YCMOTI'O IMPpU MPOBCACHHUU
1a0OpaTOPHBIX pabOT, ONPEAEIIACTCS TEMATUKON 3aHATHS.

B nmaGoparopusix npeaycMoTpeHa anTeyka Juisi OKa3aHHUs MepBOM MOMOIIH, CPEICTBA MOXKAPOTYIIIE-
HUSL
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[Tomerenue st CaMOCTOATENIbHONW PaOOTHl OCHAIICHO CICIHATM3UPOBAHHON MEOEIIbI0, KOMITBIO-
TEPHOUN TEXHUKOW C BO3MOYKHOCTBIO MOJKIIIOUEHUS K ceTh «MHTepHeT» 1 obecreueHneM J0CTyma B dJIeK-
TPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeay OI'Y.

K paboueii npozpamme npunazaromes:

- ®oHJ OTICHOYHBIX CPEACTB IS MPOBEACHUS aTTECTAIIUU O0YJArOIINXCS TI0 TUCITUTIIIHHE;
- Meronuueckue ykazaHus st 00y4aromuXcsi 10 OCBOCHHUIO UCIIUTIIINHBIL.
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