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MNOACHUTEJIBHASA 3AIIUCKA

[Tporpamma coctaBieHa Ha ocHOBe [IpumepHOii mporpamMMbl o 00mEeoOpa3zoBaTEILHOM
mucuuiuinHe  «buonorus» g mpodecCMOHANBHBIX — 00pa30BaTENbHBIX — OpPTaHU3AIHA,
paccmoTpeHHor Ha 3acemanHuu Ilemarormdeckoro cosera ®I'BOY JITIO MUPIIO (ot 13.09.2022
r.) ¥ YTBEpKAEHHON Ha 3aceJaHhH IO OICHKE COAEpKaHMsI W KayecTBa MPUMEPHBIX pabodynx
nporpaMM  00I1€00pa30BaTENbHOIO M COLMAJbHO-TYMAHUTAPHOTO  ILMKJIOB  CPEIHEro
npodeccuonansHoro oopazosanus (ot 30.11.2022 r.)

BerynurensHoe UcibITaHWE TPOBOAMUTCSA B MUCbMEHHOM (hopMe B BUJIE TECTa.

Bo3MoxHO mpoBefeHHE BCTYNHUTEIHLHOTO HCHBITAHUS C MPUMEHEHHEM AMCTAHLMOHHBIX
TEXHOJIOTHH NPU YCIOBUU UACHTU(PUKAUH JIMYHOCTH OCTYIAOLIETO.

BerynurensHoe ucnbitanue jumres 60 MUHYT.

MaxkcuManbpHoe KonuuecTBo 6amnos — 100, muaumansHoe — 40.

COJAEPKAHUE ITPOI'PAMMBI IOAT'OTOBKH

Tema 1. Buosorusi Kak HayKka

buonorus xak Hayka. buonorus — cucrema Hayk o *kuBOM npupoae. OCHOBHBIE pa3/elibl
O6uonorun (OOTaHMKa, 300JIOTHSI, SKOJOTHS, LIMTOJIOTHS, aHATOMMs, (U3UOJIOTHUS U Jpyrue
pazzensl). CBsi3b OMOJIOTUM C OOLIECTBEHHBIMU, TEXHUYECKUMHU M JPYTMMH €CTECTBEHHBIMU
Haykamu, ¢uiocoduelt, 3THKOH, 3CTeTMKOM u mpaBoM. Ponp OuoidOrMM B MO3HAHUH
OKPY’KaIOIIEro MUpa M MPaKTUUECKON AEeATEIbHOCTH COBPEMEHHOT0 YeloBeKa, B (HOpMUPOBAHUH
COBPEMEHHOW HAayYHOH KapTHUHBI Mupa. CrcTteMa OMOJIOTHYECKUX HaYK.

Tema 2. MeToabl H3y4eHus! ’KUBOW MPUPOBI

Mertonbl o3HaHUS KUBOM MPHUPOBI (HAOIIOEHUE, SKCIIEPUMEHT, ONMCaHUe, U3MEPEHHE,
KjIaccuuKkanus, MOJAEIMpPOBaHUE, CTaTHUCTHYecKas oO0paboTka naHHbIX). HaOmromenue wu
OKCTIEPUMEHT KaK BEAYIINE METOIbI OMOJIOTHH.

Tema 3. /KuBble cucTeMbl 1 UX OPraHU3al U

Xusele cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTiauume KHUBBIX
CHCTeM OT Heopranmdeckoil mnpupozsl. CBoiicTBa OMocHcTeM M UX pa3HooOpasue. YpOBHU
OpraHu3aly  OMOCHUCTEM: MOJIEKYJISPHbIN, KJIETOYHBbIM, TKAHEBBIH, OpraHU3MEHHBINH,
MOMYJISIIIMOHHO-BUI0BOM, YKOCCTEMHBIH (OMOreo1eHOTHYECKU), OnOoC(epHBIil.

PacTturenbHblii opranu3m. borannka — Hayka o pacteHusx. Pa3zgenst Goranuku. CBs3b
O0OTaHMKH C JPYrUMH HayKaMH M TexHMKod. OOmue mnpusHaku pacteHuil. PasnHooOpasue
pacTeHuil. YPOBHU OpraHU3alliyd PacTUTEIbHOrO OpraHu3Ma. BeICHIMe W HU3IIME pacTEHUs.

CnopoBble U ceMeHHbIe pacTeHud. PactutenbHble TKaHU. DYHKIHUM PACTUTEIbHBIX TKAHEH.



Opranbl U CUCTEMBI OpraHoB pacTeHul. CTpOEHHE OPraHOB PACTUTEIHLHOIO OPraHU3Ma, UX POJIb
U CBSI3b MEXKIY COOOI.

Jluct — opraH BO3AYIIHOTO MUTaHWA. 3HAa4eHUE (POTOCHMHTE3a B IMPHPOJAEC U B KHU3HH
yenoBeka. J[pixanue pactenus. Jlpixanue kopHs. Jluct kak opraH gbixaHus (yCThUYHBIN
anmapar). [loctymienue B auct atmocdepHoro Bo3ayxa. CuibHas 3aIbUIEHHOCTh BO3AYXa, KaK
NPEMSATCTBHE AJS JbIXaHus JTUCTheB. CTeOenb Kak OpraH JbIXaHus (HAIWYHE YCTHHIl B KOXKHIIC,
yeyeBruek). OCOOCHHOCTH JbIXaHUS pacTeHWid. B3auMOCBsA3b JABIXaHUS pacTeHUs C
dorocunTezom. Tpancnopt BemiecTB B pacTeHUU. CBs3b KIETOYHOTO CTPOEHUsI CTEOJs C ero
byukuusamu. Poct crebns B anmuHy. KnetouHoe ctpoeHue crebiisi TPaBSHUCTOIO PACTCHHUS:
KOXKHIIA, TPOBOJSANINE IMyYKH, OCHOBHAS TKaHb (mapeHxuma). KietouHoe crpoeHme cTeOis
JIPEBECHOTO pacTeHus: kopa (mpodka, y0), kaMOuii, IpeBecrHa u cepaneBuHa. PocT cTebis B
tonuHy. [IpoBoasuue TkaHu KopHs. TpaHCHOPT BOABI U MUHEPAIBHBIX BEIIECTB B PACTEHUU
(cocynmsl ApeBeCHHBI) — BOCXOASIMIMKA TOK. McmapeHue Boabl uepe3 credesnb U JUCThS
(Tpancnupanus). Perynsuus ucnapeHuss BoAbl B pacTeHUM. BiusHue BHEIIHMX YCIOBUN Ha
UCTapeHue Bobl. TpaHCIOPT OPraHMYECKUX BEUIECTB B PACTEHUH (CUTOBHIHBIC TPYOKH 1y0a) —
Hucxondamu Tok. IlepepacnpeneneHue u 3amacaHue BEIIECTB B pacTeHUU. Beiaenenue y
pactenuil. Jlucronan.

Poct u pasButue pacrenusa. Ilpopacranme cemsiH. YcCIOBHS TpOpAcTaHUs CEMSH.
[TonroroBka cemssH Kk moceBy. PasButue mnpopoctkoB. OOpazoBaTenbHble TkaHU. KoHyc
HapacTaHus 1mobera, pocT KOHUYMKa KOpHs. Bepxymieunslii 1 BcTaBouHbIi pocT. PocT kopHS u
cTelus B TONIMHY, kamMOuil. OO6pa3zoBaHMe TOMYHBIX KOJIEI] Y JIPEBECHBIX pacTeHuil. BrnusHue
(uTOrOpMOHOB Ha pPOCT pacTeHusl. PocToBble nBUKeHUs pacTeHuil. Pa3BuTue nodera u3 moykH.

Pa3smHoxenue pactenuii u ero 3HaueHue. CeMeHHOE (IFE€HEpAaTUBHOE) pPAa3MHOXKEHUE
pacrenuii. L[Betku u conperus. OnbuieHue. [lepekpécTHoe omblieHHE (BETPOM, KUBOTHBIMH,
BOJIOM) M camoonblieHue. JIBoliHoe orutogoTBOopeHue. HacnepoBaHue NpU3HAKOB 000HMX
pacTeHuii. BereraTmBHOE pa3MHOKEHHME IIBETKOBBIX pACTEHMIl B mpupoje. BereratmBHOe
pa3MHOXEHHUE KyJIbTypHbIX pacTeHuid. Kionbl. CoxpaHeHHE NPU3HAKOB MATEPHUHCKOTO
pacTeHHs. X0354HCTBEHHOE 3HAUEHUE BET€TaTUBHOTO Pa3MHOKEHUS.

KuBoTHBIN opraHmsM. 300J0rusi — Hayka O XHMBOTHbIX. Pasgensl 30oioruu. CBsi3b
300JI0TUHU C APYTUMHU HayKaMu M TeXHUKOW. OOuIre mpu3Haky >KMBOTHBIX. OTIMYNS KUBOTHBIX
oT pacteHuil. MHorooOpa3ue KUBOTHOro Mupa. OJIHOKJIETOYHbIE U MHOTOKJIETOYHBIE
*uBOTHbIE. DopMa Tena KMBOTHOTO, CUMMETpHs, pa3Mmepbl Tena u apyroe. CrpoeHue u
KU3HEJEATENIBHOCTh OpraHu3Ma >KMBOTHOTO.

Onopa u [ABWXKEHHE >KUBOTHBIX. OCOOEHHOCTH THAPOCTATHUYECKOTO, HAPYKHOTO H

BHYTPEHHEIr0 CKejleTa y JKMBOTHBIX. IlepeiBikeHHe y OJHOKIETOYHBIX (aMEOOBUIHOE,



KTYTUKOBOE). MblIIlIeyHble ABUKEHHSI Y MHOTOKJIETOUHBIX: MOJET HACEKOMBIX, NTHII, IJIABAHUE
pBIO, NBMKEHHE IO CyIIe MO3BOHOYHBIX JKMBOTHBIX (TOJd3aHHMe, Oer, Xxoanba u Jpyroe).
PpIuakHbie KOHEYHOCTH.

[IuraHue u nuUIIEeBapeHUE y )KUBOTHBIX. 3HaueHUE NMUTaHus. [luTaHue U nuiieBapeHue y
MPOCTEUIINX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE IHILEBAPEHUE, 3AMKHYTasi M CKBO3Has
NUIIEBAapUTENIbHAS CUCTeMa y Oecro3BOHOUHBIX. [IWIeBapUTENbHBIA TPAaKT Yy MO3BOHOYHBIX,
nuiieBapuTeNbHble  kene3bl. PepMeHThl. (OCOOEHHOCTH MUIIEBAPUTEIBHOM CHCTEMBI Yy
MIPEACTABUTENECH OTPSAA0B MIIEKOIIUTAKOIIUX.

JpixaHnue XMBOTHBIX. 3HaUeHUE AbIXxaHus. ['a3000MeH uepe3 BCIO MOBEPXHOCTh KIIETKU.
KabGepnoe npixanue. Hapyxubie u BHyTpeHHUE KaOpol. KokHoe, TpaxeiliHoe, JEro4Hoe
npIxaHue y oourateneil cymmu. OCOOCHHOCTH KOXKHOTO AbIXaHUS. POJb BO3AYIIHBIX MEIIKOB y
NTHUL.

TpancnopT BeHIECTB y JKUBOTHBIX. POJb TpaHcmopTa BEIIECTB B OPraHU3ME >KUBOTHBIX.
3aMKHYTasl U HE3aMKHYTasi KpDOBEHOCHbBIE CUCTEMBbI Y 0€CII03BOHOYHBIX.

Cepaue, kpoBeHOCHbIE cocyqbl. CIIMHHOM M OpIOIIHON COCYAbI, KAMJUISIPBI, <JI0KHBIE
cepaua» y IoxaeBoro yepps. OCOOEHHOCTH CTPOEHHUS HE3aMKHYTON KPOBEHOCHOH CUCTEMBI Y
MOJUTIOCKOB U HacekoMbIX. Kpyrm KpoBooOpaiieHus U OCOOCHHOCTH CTpPOEHHUsS ceplel Yy
MIO3BOHOYHBIX, YCIIO)KHEHHE CUCTEMBI KPOBOOOpAILIEHUSI.

Boigenenue y )KUBOTHBIX. 3HAUEHUE BbIIEJICHUS! KOHEUHBIX MPOIYKTOB OOMEHA BEIECTB.
CokpaTuTenpHble BaKyoJu y MPOCTEHIINX. 3BE314aThIE KJIETKHA M KaHAJbIbl Y INIOCKUX YEpBEH,
BBIJICJIUTENIbHBIE TPYOOUKM M BOPOHKHM Y KOJBYATHIX dYepBeil. ManblUrueBbl COCyIbl Y
HaceKOMbIX. [10UKkH (TyJ0BHILIHBIE U Ta30BbIE), MOYETOUHUKH, MOUYEBOM My3bIph Y TO3BOHOYHBIX
KUBOTHBIX. OCOOEHHOCTH BBIIETICHUS Y ITHII, CBA3aHHBIE C ITOJIETOM.

[ToxpoBsl Tena y >KUBOTHBIX. [TOKpOBBI Yy 6€CII03BOHOUHBIX. Y CIIO)KHEHHE CTPOSHUS KOXKU
y 03BOHOYHBIX. Koka kak opraH BbaeneHus. Posb koxu B Temiooraayde. [Ipons3BoiHbIe KOKU.
Cpencrea MacCMBHOM M aKTHBHOW 3alUThl y >KUBOTHBIX. KoopauHamus u perymsus
KHU3HEACSITENbHOCTH Y JKUBOTHBIX. Pa3apaXMMoOCTh y OJHOKIETOYHBIX >KMBOTHBIX. TakcHCBHI
(poTorakcuc, TpodoTakcuc, XeMoTakcuc U Jpyrue Takcucel). HepBHas perymsuus. HepBhas
cucrema, e€ 3HaueHue. HepBHas cuctema y Oecrno3BoHOYHBIX: ceryaras (auddysnas),
CTBOJIOBasi, y3jioBas. HepBHas cucremMa y MO3BOHOYHBIX (TpyOuaTasi): TOJIOBHOM W CHHHHOMN
MO3T, HEPBBI. Y CJIO)KHEHHE TOJIOBHOT'O MO3Ta OT PhIO /10 MiiekonuTaromux. [losBienne 00mbpImmx
HOJYIIApHi, Kopbl, 00po31 U u3BWIMH. ['ymopanbHas perymauus. Poib rOpMOHOB B JKU3HH
JKUBOTHBIX.

[TomoBeie TopMoHBbI. [lomoBoit aumopdu3m. Opransl 4yBCTB, WX 3HaueHHe. PemenTopsl.

[Ipocteie u cnoxubie (¢aceTouHble) ria3a y HacekoMbiX. OpraH 3peHHs W clyxa y



MO3BOHOYHBIX, X ycioxkHeHue. Opranbl OOOHSIHMS, BKyca M OCA3aHHsS Y OeCrO3BOHOYHBIX U
MIO3BOHOYHBIX KUBOTHBIX. Opran 00KOBOM JTMHUU Y PHIO.

[ToBenenne >KMBOTHBIX. BpoxkaéHHnoe u npuoOperéHHOE NOBeACHHE (MHCTUHKT U
HayuyeHue). Hayuenue: ycioBHble pedaeKchl, HWMIPUHTUHT (3aleyaTiieHue), HHCAUT
(moctmwxkenue). IloBenenuwe: mnuieBoe, OOOPOHUTENBHOE, TEppUTOpUATIbHOE, OpadHoe,
uccienoBareiabckoe. CTUMYIIbI IOBEIECHUS.

Pa3smHOXeHne u pa3BUTHE JKUBOTHBIX. becrnosjgoe pa3MHOXKEHME: JEIEHHE KIIETKU
OJIHOKJICTOYHOI'O OpraHM3Ma Ha [Be, MOoYkoBaHHe, (parmeHTaunus. llojgoBoe pazMHOXKEHHE.
[IpeumyiiectBo nosioBoro pa3MHoxeHus. IlonoBeie xene3pl. SAnunnku u cemeHHukH. [lonaoBsie
KJIeTkH (rametsl). OmnogoTBopenue. 3urota. [laprenorenes. 3apoapiieBoe pa3sutue. CTpoeHue
diiia nTuubl. BHYyTpuyTpoOHOE pa3BUTHE MIIEKONUTAIOMIMX. 3apOAbIIIEBbIE  OOOJIOYKH.
[Tnauenrta (nerckoe mecto). [lymounsiii kaHatuk (mynoBuHa). [locTamMOpuoOHaNBEHOE pa3BUTHE:
npsiMoe, HerpsiMoe. Metamopdo3 (pa3BUTHE C TPEeBpaIlleHUeM): TOJTHBIA U HETIOTHBIN.

CucremaTuueckue Tpymnnbl KUBOTHbIX. OCHOBHbBIE KaTE€rOPUM CUCTEMATHUKH YKUBOTHBIX.
Bun xak ocHOBHas cucTeMaTudeckas Kareropus >KMBOTHBIX. Kilaccudukauus KUBOTHBIX.
Cucrema xuBoTHOro Mupa. CUCTEeMAaTUYECKHME KAaTErOpUM KHUBOTHBIX (I[ApCTBO, THI, KIAacc,
OTpsil, CEeMEHCTBO, poJ, BUI), MX cOMOAYMHEHHe. buHapHas HoMeHknarypa. OTpaxeHue
COBPEMEHHBIX 3HaHUHN O MIPOUCXOXKACHUU U POACTBE KUBOTHBIX B KJIACCU(UKALIUN KUBOTHBIX.

OpnHoKIIeTOUHBIE KUBOTHble — mpocredmue. CTpoeHHE U IKHU3HENIEATENbHOCTh
npocreimmx. Mectoobutanue u obpa3 ku3zHu. OOpa3oBaHME IMCTHI NMPH HEOIArONPHUITHBIX
ycIoBUAX cpelsl. MHorooopasue npoctedimmx. 3HaueHue MPOCTEHIIMX B MPHUPOJE U KU3HU
yenoBeka (00pa3oBaHHME OCAIOYHBIX TMOPOJ, BO30OyAUTENH 3a00J€BaHUM, CHUMOMOTHYECKUE
Buabl). IlyTn 3apakeHusi 4yenoBeka M Mepbl NPOQUIAKTHKH, BBI3BIBAEMBIE OJIHOKJIETOYHBIMU
YKUBOTHBIMU (MaJISIPUIHBIN MIIa3MOIH).

MHorokneTounble  X&HUBOTHbIe.  KumeunomosnoctHele.  OOmas — xapaKkTepUCTHKA.
Mectoobutanne. OCOOEHHOCTH CTPOEHUS W KU3HEACATEIBHOCTH. DJKTOJepMa W DHTOJEpMA.
BHyTpumnonoctHoe u KieToyHoe nepeBapuBaHue nuiu. Perenepanus. Peduiekc. becnonoe
pasmMHOkeHue (moukoBaHue). llonoBoe pasmHokeHue. ['epmadpoautusMm. PasnenbHomosnble
KHIIEYHOIOJIOCTHBIE. MHOrooOpa3ue KUIIEYHOMOJOCTHBIX. 3HAYEHHE KHUIIEYHOIOJOCTHBIX B
MPUPOJIE U )KU3HH YEJIOBEKA.

[Tnockue, kpyrible, konp4arbie uepBu. OOmias xapaktepuctuka. OcoOEHHOCTH CTPOEHUS U
KHU3HEIEATENIbHOCTH IUIOCKMX, KPYIJIBIX M KOJIbYAaThIX 4epBedl. MHorooOpasue dyepseil.
[Tapazutnueckue IIIOCKUE W Kpyrible 4epBU. L{MKIbI pa3sBUTUA NEYEHOYHOTO COCANIBIIUKA,
OBIYbEro LEeMHs, YelloBeYeckol ackapuapl. UepBH, UX MPUCHIOCOOJEHUS K MapasuTU3MYy, BpEl,

HAHOCHMBII YCIIOBCKY, CENbCKOXO03SHCTBEHHBIM pacT€HUsAM W KHBOTHBLIM. Mepbl Io



NPEAYNPEKICHAIO  3apaXE€HUs  MapasUTUYECKMMH  4YepBAMH. Poimp  uepBedl  Kak
nouBooOpazoBarenei.

Unenucronorue. OOmast xapakrepuctuka. Cpenapl >ku3HM. BHemHee M BHYTpEHHeEe
CTpOEHHE WICHHCTOHOTMX. MHoroobpasue uneHuUcToHOTrux. IlpeacTraBuTenn Kiaccos.
PakooOpa3ubie. OCOOCHHOCTH CTPOCHUS U >KU3HENCSATENIbHOCTH. 3HAUY€HHE PaKoOOpa3HbIX B
IpUpOJIe U KU3HU YenoBeka. [laykooOpaszueie. OCOOCHHOCTH CTPOCHHS U KHU3HEIEATSILHOCTH B
CBSI3U C XKHM3HBIO Ha cyme. Kienm — BpenuTenu KyabTypHBIX pacTeHU U Mepbl 60pbOBI ¢ HUMH.
[TapasuTtrueckue Kiemuy — BO30YAUTENN U NEPEHOCUMKH OMACHBIX Oosie3Hei. Mephl 3aluThl OT
kiemeid. Ponp  kiemeidr B mouBooOpasoBaHuu. Hacexkombie. OCOOCHHOCTH CTPOCHUS U
KU3HEJEATENIbHOCTU. Pa3MHOXEHNEe HACEeKOMbIX M TUIbl pa3Butusa. Hacekomele, cHuXkaromue
YUCJICEHHOCTh Bpeautesied pacteHuid. lloBeneHne HAceKOMBbIX, HWHCTUHKTBL. Mepbel 110
COKpAIICHUIO YNCIEHHOCTH HACEKOMBIX-BpeauTeaei. 3HaUeHHE HACEKOMBIX B IPUPOJIE U )KU3HU
YeJI0BeKa.

XopnoBeie.  OOmas  XapakTepUCTHKA.  3apOJBIIIEBOE  Pa3BUTHE  XOPAOBBIX.
Cucrematnueckue rpymnmnsl xopAoBbix. [loarun becuepennsie (JianuerHuk). [lontun Yepenusie,
wiu [To3Bonounskie. Pei6b1. OO11as xapaktepuctuka. MectooOuTanue 1 BHEIIHEE CTPOSHHE PBIO.
Oco0eHHOCTH BHYTPEHHEr0 CTPOEHUS U MPOILECCOB JKU3HeAeaTeNnbHOCTU. [IpucnocobieHHocTh
ppi0 K ycioBusM oOuTaHus. OTiIMYMS XpALIEBBIX PBIO OT KOCTHBIX pbIO. Pa3smHoXkeHue,
pa3BUTHE U MuUrpauus pbld B mpupoje. MHoroobpasue pbld, OCHOBHBIE CHUCTEMaTHUECKUE
rpynsl pe6. 3HaueHue pbl0 B MPUPO/IE U )KU3HU YesloBeKa. X035HCTBEHHOE 3HaYeHUE PhIO.

3emMHOBOAHbBIe. OOmIas XapakTepucTuka. MecTooOuTaHHe 3eMHOBOJIHBIX. OCOOEHHOCTH
BHEIIHETO U BHYTPEHHETO CTPOEHUS, MPOIECCOB KU3HEAEATEIbHOCTH, CBSI3aHHBIX C BBIXOJ0M
36MHOBOAHBIX Ha cymy. [IpucnocoOieHHOCTh 36MHOBOAHBIX K JKM3HM B BOJIE U Ha CYIIE.
Pa3MHOXEHME U pa3BUTUE 36 MHOBOHBIX.

[Tpecmbikatonecs. OOmass xapakTepucTUka. MecTOOOMTaHHE TMPECMBIKAIOIINUXCS.
OcoOeHHOCTH BHEUIHEr0 M  BHYTPEHHEro CTpOoeHHs mpecMblkatouuxcsa. [Iponeccsl
Ku3HeaesTenbHocTU. [Iprucnoco0aeHHOCTh MPECMBIKAIOIINXCS K JKU3HU Ha cylie. PasmMHoXeHue
Y pa3BUTHE NIPECMBIKAIOIINXCS. Perenepanus.

[TTuupr. Obmas xapaktepuctuka. OcoOEHHOCTH BHEIIHETO CTpoeHus nTull. OCoOeHHOCTH
BHYTPEHHEI0 CTPOEHHS M IMPOLECCOB KHU3HEAesTeNbHOCTH NTHll. llpucnocobienus nrui K
nonéry. [loBenenue. PasmHoxxeHue u pazsutue nruil. 3a00ta o moroMmcTBe. Ce30HHBIC SIBICHUS
B )KM3HU NTHUL. MUrpanuu NTull, uX N3y4eHue.

Munekonurarone. OO6mas  xapaktepuctuka. Cpeabpl KHM3HH — MJICKONHUTAIOIINX.

OcoOeHHOCTH BHEUIHET0 CTPOEHHUS, CKeJIeTa W MYCKYJaTypbl, BHYTPEHHETO CTPOCHUS.



[Ipouecchl KU3HEAEATEIIBHOCTH. Y CIIOKHEHUE HEPBHOM cucTEMBI. [loBeIeHNE MIIEKOTTUTAIOIIHX.
PasmHuosxenue u paspurue. 3a00Ta 0 TOTOMCTBE.

YenoBexk — OuocoumajbHblii BuA. Hayku o uyenoBeke (aHatomusi, (usmonorus,
MICUXOJIOTHS, aHTPOMOJIOTHs, TMTMEHa, CAHUTApHUs, HKOJIOTHs 4YeloBeKa). MeToabl H3ydeHHs
OpraHu3Ma 4eJIOBeKa. 3HAUYEHHWE 3HAHUKW O 4YEJIOBEKE JUIsl CaMONO3HAaHUS M COXPAaHEHUS
310poBbsi. OCOOEHHOCTH YeIOBeKa KaKk OMOCOLMAILHOTO CYIIECTBA. MECTO YelloBeKa B CUCTEME
OopraHMueckoro Mupa. YenoBek Kak dYacTb npupoipl. CUCTEMATHUECKOE IIOJIOKEHUE
COBPEMEHHOr0 4enoBeka. CXOACTBO 4YelloBeKa ¢ MIiEKONUTarmuUMH. OTIMYME YeloBEeKa OT
npuMaToB. Jloka3aTenbCTBa JKMBOTHOIO IPOMCXOXKICHUS 4YelIOBEeKa. YenoBeK pa3yMHBbIN.
AHTpoIoreses, ero sransl. buonornueckue U couuanbHble (PAKTOPHI CTAHOBIIEHUS YEJIOBEKA.
Yenoseueckue pacsl. CTpyKTypa opraHu3Ma 4ejaoBeKa.

Tunel TKaHeld OpraHu3Ma YeJIOBEKa: SIUTEIUAIbHbIE, COCIUHHUTEJIbHBIC, MBIIICUHBIC,
HepBHasi. CBoiicTBa TKaHel, ux QyHkuuu. Opransl U cucTeMbl opraHoB. OpraHu3M Kak eIuHOe
1enoe. B3anMocBsA3b OpraHoB ¥ CUCTEM KaK OCHOBA TOMEOCTA3a.

HeiiporymopanbsHas peryisiuus. HepBHas cucrema 4enoBeka, €€ OpraHu3anus U 3HaYCHHe.
Heiiponsl, HepBbI, HepBHBIE y37bl. Peduiekc. Pedaexropnas nyra. Peuenrtopsl. J[ByxHelpoHHbIE
U TpEXHEHpoHHbIe peduiekTopHble Ayru. COIMHHOM MO3r, ero cTpoeHue u GpyHkiuu. Pedriexco
CIIMHHOTO MO3ra. ['0JIOBHOM MO3T, €ro cTpoeHue u QpyHKIuU. bonbime nonymapus. Pediaexcor
rojoBHOro Mosra. besycnoBHble (BpOXIEHHBIE) U YCIOBHBbIE (MPUOOPETEHHBIE) PEQIIEKCHI.
Comarnyeckass HepBHas cucTeMa. BereratnBHas (aBTOHOMHAasi) HepBHas cucrtema. HepBHas
cucTeMa Kak einHoe 1enoe. Hapymenust B pabote HepBHOM cucTeMbl. ['yMopanbHas perynsnus
¢byHknuil. OHnokpuHHas cucreMa. JKenmessl BHyTpeHHeH cekpeuuu. JKenesbl cMenIaHHON
cekpenuu. 'opMOHBI, X pOJib B PEryJAlUU (U3HOIOTMUECKUX (PYHKUMH OpraHus3ma, pocta U
pasBuTHs. Hapymenue B paboTe HHIOKPUHHBIX Ken€3. OCOOeHHOCTH peQuIeKTOpHOH U
TYMOpPaJIbHOM peryssiuuu GyHKIUNA OpraHu3ma.

Omnopa u pABWXKeHWE. 3HA4YEHHE OINOPHO-IBHUIaTelapHOro ammapara. Ckener 4enoBeka,
CTpPOCHHE €ro OTAeNOoB U GyHKIMU. KOCTH, NX XUMHUYECKUM COCTaB, CTPOCHHE. THIBI KOCTEH.
Poct kocreli B amuny u tonmuHy. CoeauHeHue kocteil. Ckener roiosbl. CKeNeT TyJIOBHILA.
Ckener KoHeuyHOCTeH M HX 10sAcoB. (OCOOEHHOCTH CKeleTa 4YeloBeKa, CBA3aHHBIE C
NPSIMOXOKICHUEM M TPYIOBOM JAedaTenbHOCThI0. MplmeyHas cuctema. CtpoeHue U QyHKIUU
CKEJIeTHBIX MbIII. PaboTa MbIII: cTaTuyeckas M AMHAMHMYECKas, MBIIIIBI crudarenu u
pasrubarenu. YTomsieHHMe Mblml. ['unoguHamus. Ponbp  gBUraTtensHOW aKTUBHOCTH B
COXpPaHEHHUH 310pOBbs. HapylieHus onopHoO-ABUraTeIbHONU CUCTEMBI. Bo3pacTHbIE U3MEHEHYS B

CTPOEHUHU KOCTEM.



BryTtpennss cpena opranusma. Bayrpennsis cpena u e€ GpyHkuun. @opMeHHBIE 3IEMEHThI
KPOBH: J3PUTPOLMTHI, JEUKOLUMTHI U TpoMOOLUTHL. ManokpoBue, ero npuuuHbl. KpacHblii
KOCTHBI MO3I, €ro poib B opranusme. [Imasma kpoBu. IIOCTOSIHCTBO BHYTpEHHEW Cpenbl
(romeocta3). CépteiBanue KpoBu. ['pymnmbl kpoBu. Pesyc-dakrop. IlepenuBanue KpoBH.
HonopctBo. UMMmyHuTET 1 ero Buabl. DaKkTOpPhI, BIUAIOINIME HA UMMYHHUTET (IpUOOpEeTEHHbBIE
UMMYHOJIC(PHUIMTHI): PpaAUALUOHHOE OOJIyueHHE, XWMHYECKOEe OTpaBliCHHE, TOJIOJaHHe,
BOCIIaJICHUE, BUpYyCHBIe 3a0oneBanusi, BUY-undekuusa. BunoukoBas sxenesa, nuMparuueckue
y37bl. BakiuHel 1 jieueOHbIe CHIBOPOTKU. 3HavueHue padot JI. Ilactepa u .M. MeuynukoBa mo
W3YYEHUIO UMMYHUTETA.

KpoBoobparmenne. Opranbl kpoBooOpanienus. Ctpoerrne u padora cepana. ABTOMATH3M
cepaua. CepaeuHbli UKJ, €ro JUIMTENbHOCTb. Bonbpliod M Manblii Kpyrd KpoBOOOpalleHUs.
JBuxenne kpoBu 1o cocynaMm. Ilymee. Jlumdartuueckas cucrema, auM@pooTTok. Perymsius
JESTENIbHOCTH Cep/lla U COCyIoB. ['mruena cepiuedHo-cocyauctoil cucremsl. [Ipodunakruka
CEepJIeYHO-COCYIUCTHIX 3a0oseBanuil. I3mepenue kpoBsiHOro AasieHus. OrnpeneneHue myjiabca u
Yrciia CEepACYHBIX COKPAIICHWH B TMOKOE W TOCIE JO3MPOBAHHBIX (U3MYECKUX HATPY30K Y
YeJloBeKa.

[pixanue. [[pixanue u ero 3Hauenue. Opransl apixanus. JI€rkue. BzauMocss3bs cTpoeHus 1
¢GbyHKIMI opraHoB JbpixaHus. ['a3000MeH B NErkux M TKaHaX. JKU3HEeHHass €MKOCTh JIETKHX.
Mexanusmbl  JpixaHus. JlpixarenabHble JBUKEeHMs. Perymsauus neixanus. HHpexkunoHHbIE
001e3HM, TNepearolIrecs: 4epe3 BO3yX, NMpeaynpexIeHHe BO3AYIIHO-KAIEeNbHbIX HWH(pEKIHUil.
Bpen tabakokypeHus, ynotpeOieH!sl HapKOTHUECKUX M MCUXOTPOIHBIX BellecTB. PeaHumarus.
OxpanHa BO3IyITHOM CPeJIbI.

[Tutanue u numeBapenue. [lutarenpHble BellecTBa U MUILEBbIE MPOAYKTHI. [luTanue u ero
3HayeHue. IlumeBapenue. Opranpl NUILEBapeHUs, UX cTpoeHue U (yHKIUU. DepMeHTHI, UX
poJb B nuuieBapeHuu. [lumeBapenue B poToBoit mojocT. 3yObl M yXoa 3a HUMU. [IuieBapenue
B JKeNyJKe, B TOHKOM M B TOJICTOM KHIIEYHHKE. BcachlBaHME MNHUTATENbHBIX BEIIECTB.
BcackiBanue Bojbl. IluieBapuTenbHble jKele3bl: MeYeHb U MOKENYyA0YHas Kee3a, UX poib B
MUIIEBAPEHUH.

OOmMeH BemiecTB U IpeBpaiieHue sHeprud. OOMEeH BeIIeCTB U MpEBpalleHHe SHEPruu B
opranu3zme 4denoBeka. [lmactuueckuii u sHEepreTHdeckuii ooMeH. OOMeH BOJBI 1 MUHEPATBHBIX
coneii. OOMeH OenKOB, YIJI€BOJOB U XUPOB B opranusme. Perymsuus oOMeHa BeIIECTB U
IIpeBpalleHys] SHEpruu. ButamMuHbl U uX ponb A opranu3ma. IlocTyrmuieHne BUTaMHHOB C
numied. CuHTE3 BUTAMMHOB B OpraHu3Me. ABHTaMUHO3bl U T'MIOBUTaMUHO3bl. CoXpaHEHUE

BUTaAaMHHOB B ITHUIIIC.



Crpoenne u ¢ynkmuu koxku. Koxka m e€ mpousBomnble. Koxka u TepMoperyssius.
Brnusinue Ha K0Ky (PaKTOPOB OKPYIKAIOIIEH Cpebl.

Brinenenue. 3nauenue Boiaenenus. Opransl BeiaeneHus. Opranbl MOYEBBIIECTUTEIBLHON
CHUCTEMBbI, HMX CTpoeHHe H (YHKIUU. MUKPOCKONMUYECKOE CTpoeHHe mouyku. HedpoH.
OO6pa3oBanue mMouu. Perymsius MoueoOpa3oBaHUs W MOUYCHCITYCKaHHs. 3a00JeBaHUs OPTraHOB
MOYEBBIJICTUTEILHON CUCTEMBI, UX MPEIYTPEKICHHUE.

Oprasbl 4yBCTB U CEHCOpPHBIE cucTeMbl. Opranbl 4yBCTB U MX 3HAY€HUE. AHAIMU3ATOPHI.
Cencopnbie cuctemsbl. ['na3 u 3penue. Ontuueckas cucteMa riaza. CeryaTka. 3pUTENIbHBIE
peuenTopsl. 3pUTesibHOE Bocnpusatre. HapyieHus 3peHust U uX TpUIrHBI.

Yxo m ciyx. CrpoeHne W (YHKIUU opraHa ciyxa. MexaHU3M pabOThI CIIyXOBOTO
ananmzaropa. CiyxoBoe Bocmpusitue. OpraHbl paBHOBECHS, MBIIIEYHOTO YYBCTBA, OCS3aHUS,
O0OOHSHUS U BKYycCa.

B3aumoneiicTBre CEHCOPHBIX CUCTEM OpraHu3Ma.

[ToBenenne u mncuxuka. [lcuxumka u moBeneHue uyenoBeka. [lOTpeOHOCTH W MOTHBBI
noBeneHus. ConmanbHas OOYCJIOBIEHHOCTh TIOBEIEHHUs deloBeka. PedrnexkropHas Teopus
noBeJicHUs. Briciias HepBHas JIeATEILHOCTD YenoBeka, padotel 1.M. Ceuenona, 1.11. [1aBmoBa.
Mexanusm oOpa3oBanus yciaoBHBIX pedrekcoB. Topmokenue. J[uHamMmuyeckuit crepeotun. Pomb
TOPMOHOB B TMOBeJIeHUU. HacliecTBeHHBIE M HEHACJEACTBEHHBIE MPOTpaMMbl TMOBEIEHUS Y
yenoBeka. [IpucrnocobutenbHpli Xapaktep noBeaeHus. [lepBas u BTopasi CHTHAIbHBIE CUCTEMBI.
Ilo3naBarensHasg JeATENHLHOCTH Mo3Ta. Peur m MmbimieHue. IlamsaTe W BHUMaHHE. OMOIMH.
WuauBuayanbHble  OCOOGHHOCTH  JIMYHOCTU:  CIOCOOHOCTH, TEMIIEpaMEHT, XapakTep,
0/1apEHHOCTh. THIBI BHICIIEH HEPBHOU JEATEIBHOCTH U TeMiiepameHTa. OCOOEHHOCTH TICUXHUKHU
yesioBeka. COH U ero 3HaueHUE.

Tema 4. Xumu4eckmii COCTaB M CTPOEHHE KJIETKHU

XUMHUYECKUN COCTaB KIETKH. XUMUUYECKHE AIEMEHThI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTHI.
Bona w wMuHepanpHbie BemiecTBa. (DYHKIIMA BOJABI M MHHEPAIBHBIX BEIIECTB B KIIETKE.
[Tognepxanue ocMoTHYecKoro OanaHca.

benku. CoctaB u ctpoeHne 6€m1KOB. AMHHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHuMbIe
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoiictBa OenkoB. buomornueckme ¢yaknun OenkoB. DepMeHTHI — OHMOJOTHYECKHE
karanu3atopel. CTpoeHue QepMeHTa: aKTHUBHBIA IEHTpP, cyOcTpaTHas CHenu(UIHOCTb.

Kodepmentsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB.



YrneBonbl: MOHOCaxapuabl (TI0K03a, pu003a U I€30KCHPH003a), JUcaxapuibl (caxaposa,
JAKTO3a) W TMOJHMCaxapuabl (KpaxMmas, TJIHKOTeH, MeJUToio3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlunmuaer:  Tpurmuuepuasl, QGocdonunuabl, crepounnbl. [mapoduabHO-THAPOPOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
MCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorsl: JJHK u PHK. Hykieotuasl — MOHOMEpPBI HYKIE€MHOBBIX KHUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenme m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

IMuronoruss — Hayka o kierke. KierouHas Teopus — nmpumep B3aUMOJIEHUCTBUS HIEUH U
(GakToB B HayyHOM IO3HaHMM. MeToabpl u3yueHus kKieTku. Kierka Kak LIeJoCTHas >KuBas
cuctema. OOmMe TpHU3HAKK KJIETOK: 3aMKHyTas HapyxHas memOpana, monekynsl JIHK kak
TeHeTUYECKUH anmnapar, cucTeMa cCuHTe3a Oenka.

Tumbl KJIETOK: dJyKapuoTHyeckas H mpokapuoTHueckas. OCOOEHHOCTH CTPOCHHSA
npokapuotuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INTUKOKAIUKC, UX (DYHKIUH.
[Mnazmatuueckass memOpana, €€ cBoiictBa W ¢yHKuuu. lluromnazma u e€ oOpraHoubI.
OnnomeMOpannblie opranouas! kinetku: JIIC, anmapat [N'onabaxu, muzocoMsl. [loayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, MiacTUibl. lIpomcxoxkneHne MUTOXOHAPUM U IUIACTHA.
Bunap! nmnactun. HememOpaHHbIE OpraHOM bl KJIETKH: pUOOCOMBI, KIIETOYHBIN LIEHTP, LIEHTPHOIIH,
PECHUYKH, KTYTUKH. DYHKIIMN OPraHOMJOB KIETKU. BKiroueHus. SIapo — perysisiTopHbIi LEHTP
kieTku. CTpoeHue siapa: sijaepHas 000J0UKa, KapHoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.
TpaHcIIOpPT BEIECTB B KIIETKE.

Tema 5. JKu3HenesATeIbHOCTD KJIETKH

O6men BemiecTB, WM MeTabOIM3M. AccUMWISIIMS  (TJIACTHYECKHM OOMeH) |
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poip
3aKOHOB COXPaHEHMsI BEIIECTB U SHEPTUH B MOHMMAaHUU MeTabonn3Ma. Tumsl oOMeHa BElecTs:
aBTOTpOGHBIN U reTepoTpodHbIH. Poib pepMeHTOB B 0OMEHE BELIECTB U NPEBPALICHUN YHEPIUU
B KJIETKE.

®dotocunre3. CBeroBas u TemHOBas (a3el (orocuHTe3a. Peaknum QorocuHTe3A.
O dexkTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IJIs KU3HH Ha

3emuie.



DHepreTuyeckuidi oOMEH B  KJIeTKe. PacmieruieHne  BEmIeCTB,  BBIACICHHE U
AKKYMYJIMPOBAHHE YHEPTUU B KJIIETKE. DTaIbl SJHEPreTUIeckoro oomMena. [ mukonms.

bpoxenue u ero Buubl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE JIBIXaHHE.
OxkucnurensHoe dhochoprmpoBanre. DPPEKTUBHOCTh SIHEPTETHIECKOTO OOMEHA.

Peakiun wmartpuunHoro cuHTte3a. ['eHermdeckas wuHpopmarus u JIHK. Peammzanus
TreHEeTHYeCKOi MHpopMau B KieTKe. ['eHeTHUecKuil Ko M ero CBoWcTBa. TpaHCKpHUILUS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpanciasuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexnerounsie ¢opMbl ku3Hu — BUPYChl. OCOOEHHOCTH CTPOCHMSI U KU3HEHHOIO IUKJIIA
BUPYCOB. bakrepuodaru. bone3sHu pacreHuil, )KUBOTHBIX U YEIIOBEKA, BHI3LIBACMBIC BUPYCAMHU.
OOGparHas TpaHCKpUIILIUA, peBepTa3a u uHTerpasa. [IpodunakTika pacnpocTpaHeHs] BUPYCHBIX
3a00JIeBaHUM.

Tema 6. PasMHoKeHUe U MHANBHIYAJIbHOE PAa3BUTHE OPraHU3MOB

KieTounslii 1MWK, WKW SKU3HEHHBIA WK Kietkn. WuTepdaza m mmro3. Ilporeccsr,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cunte3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHbBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHIYATbHOTO Pa3BUTHS
OpTaHU3MOB.

Henenmne kierku — murto3. Craguum murtosa. [Iporecchl, mpouCcXOAsIIMe Ha Pa3HBIX
cTaausax MuTo3a. buonorunueckuii cmpicn mutosa. [Iporpammupyemast Tudesnb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHS OpraHU3MOB: Oecrmojioe ¥ TMoyioBoe. Buawsl  Oecronoro
Pa3MHOKEHHUSI: JICJICHHE HAJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETeTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHHPOBAaHWE OPTaHU3MOB, €r0 3HAYEHUE IS
ceneknun. [TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTIONOTO.

Meiio3. Craguu wmeiio3a. IIpouecchl, mpoucxomsamue Ha craausx Meinosa. I[loBenpenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyecknii cMbIC M 3HaYEHUE MEN03a.

["ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10J0BBIC JKeTe3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KJIETOK — ramMeT (CrepMaTo30uj,
SHIIeKIIeTKa) — crhepMatoreHe3 U ooreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (SMOpHOTEHE3).
Ortanbl 3MOPHOHATBHOTO PA3BUTHUS Y IMO3BOHOYHBIX JKHUBOTHBIX: JAPOOJICHHE, TacTpyJsus,
oprarorenes. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HernpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC

BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.



Poct u pa3Butue pacreHuid. OHTOre€He3 IIBETKOBOIO PACTEHUS: CTPOECHUE CEMEHU, CTaauu
pa3BUTHSL.

Tema 7. HaciiencTBeHHOCTh M H3MEHYNBOCTH OPTaHU3MOB

[Ipenmer u 3amaunm reHetuku. Mctopust pa3BuTus reHeTHKUA. Posib muTONIOrMU U
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX 1 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroabsl TEeHETHKH (THOPUIOJOTUYECKUM, UUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHyeckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HacJieloBaHUsA  TPU3HAKOB, ycTaHoBieHHble [.  Menaenem.
MoHorudpuaHOe CKpeIrBanue. 3aK0H eHHO-00pa3usi THOPUIOB MepBOTO MoKoJeHwHs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paCHICTUICHHS MPU3HAKOB. [ MIIoTe3a YMCTOTHI raMer.

JuruOpugHoe  CKpelmuBaHHWE. 3aKOH HE3aBHCHMOTO  HACJICJAOBAaHMS  IIPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI TUTHMOPHAHOTO CKpEIIMBAHUS. AHATU3UPYIOILIEe CKpEIIUBaHUE.
Hcnonbp3oBaHne aHATM3UPYIOLIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.

XpOMOCOMHAsI TEOpHsSI HACIEACTBEHHOCTU. ['eHeTnka mosa. XpOMOCOMHOE OIPEIEICHUE
noysia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble U TeTepOraMeTHbIE OpPTraHU3MBI.
HacnenoBanue npu3HakoB, CHEIIJIEHHBIX € TTOJIOM.

N3MeHunBOCTh. BHbI N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIIEICTBEHHAs!. Poib cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTHUKA MOAU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiii psa v BapuanroHnHast kpuBas. Hopma peaknuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHON W3MEHYHBOCTH.
HacnencrBennas, uiay reHOTUIIMYECKas, M3MEHUNBOCTE. KoMOMHATUBHAS M3MEHYHUBOCTEL. Melio3
Y TIOJIOBOHM TMPOIECC — OCHOBAa KOMOMHATHBHOW M3MEHYMBOCTH. MyTalmoHHasi N3MEHUYHUBOCTb.
Knaccudukanus myTanuii: TeHHbIE, XpPOMOCOMHBIE, TéHOMHbIE. YacToTa U MPUYHHBI MYyTallUH.
MyrtareHHsie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HACIEICTBEHHOW m3MeHunBocTH H.U.
Basusnosa. BHesnepHas HacneaCTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka yenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbI TEHETHMKH 4YEJIOBEKa:
TeHealOTUYeCKUl, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
T€HETUYECKU.

Tema 8. IBoIIOIMOHHAS] OMOJIOTHSA

[Ipennockulku BO3HUKHOBEHHSI HBOJIOLMOHHON TEOPHH. DBOJIOIMOHHAA TEOpUS U €€
MECTO B OMOJIOTUU. BiusiHIE YBONIOIIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa HBOJMIONMU. [lajeoHTONIOTHYECKHE: TIOCIEA0BATEILHOCTD IOSBIICHUS
BHJIOB B IaJICOHTOJIOTUYECKOMN JICTONHCH, TIepeXxoaHbie ¢popMbl. bruoreorpaduieckue: cxoacTBo

u paznuuue payH u (JIop MATEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKHUE: CXOJICTBA U Pa3IAYUS



SMOpPHUOHOB pa3HbIX BUJOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJIOTHYHBIC, PYJUMEHTAPHbIE OpPTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00JIMYECKUX ITYTEH Y BCEX OpPraHU3MOB.

OpomononHass teopuss Y. JlapBuna. Ilpeanochbliku BO3HMKHOBEHUS JapBHUHU3MA.
JBukyiye Cuibl ABOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeonpeAeNEHHas W3MEHYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOODP).

Cunretndeckast Teopus dBoonuu (CTI) u e€ ocHOBHBIC MOJI0KEHUsI. MUKPOIBOIIOIIHS.
[Tomynsiius Kak eIuHUIA BUAA U SBOMIONMH. [[Brkymire cuiibl ((hakTopbl) SBOJIOLUN BUJOB B
npupoje. MyTallnoHHbIN Mpoliecc U KOMOMHATUBHAS U3MEHUUBOCTb. [lomynsuroHHbIe BOJIHBI U
npeiid reHoB. M3omsmust w mwurpanus. EctecTBeHHBIH OTOOp — HampaBISOMUNA  (HaKTop
sBomonu. DopMbI ecTecTBEeHHOTO 0TOOopa. [Iprcrnoco0IeHHOCTh OPraHU3MOB KakK pe3ylbTaT
sBomonud. [Ipumepsl npucnocobneHuit y opranu3smMoB. ApoMopdo3bl U uANO-aantanuu. Bua u
BU000pazoBanue. Kpurepuu Buma. OcHOBHBIC (OpPMBI BHI000Pa30BaHHS: Teorpaduveckoe,
sKoJioruueckoe. MaxkposBomronus. DopMmbl  SBOMOLMU:  (QUIETHYECKAsi, JAUBEPTreHTHAs,
KOHBEpreHTHasi, mnapamienbHas. HeoOpatumocts  sBomronuu.  [IpomcxoxkaeHue — or
HeCHeMalIn3upoBaHHbIX NpeakoB. [Iporpeccupyromas cnenyuanu3anns. ATanTUBHAs pajnuanusl.

Tema 9. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMule

JloHayuHble NpeiCTaBICHUS O 3apOKJIEHUU XKU3HU. HaydyHble runore3sl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUecKass 3BOJOLMS. AOUOTEHHBIN CHUHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble Tanbl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

PasButne xu3Hm Ha 3emie no dpaM u nepuogam. Karapxed. Apxelickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUNCKHH, TE€BOHCKHM, KAMEHHOYIOJbHBIM, NMepMCKHil. Me3030iickas spa U €€ MepuoJbl:
TPHUACOBBI, Opckuil, MenoBoi. KaitHo30lickas 3pa 1 €€ nepro/pl: NaJeoreHOBbIN, HEOT€HOBBIN,
AQHTPOIIOTEHOBBIN. XapaKTepUCTHKA KIUMaTa M Ie0JIOTMYECKUX MporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTENIBHOTO U KMBOTHOTO Mupa. ApomMopdo3bl y pPAcTeHUH U IKUBOTHBIX.
[TosiBneHue, pacuBeT U BRIMUpPAHUE TPYII KUBBIX OpraHu3MoB. Crucrema OpraHu4eckoro Mupa
KaK OTPayKEHUE 3BOJIOLUH.

Pa3Butne x*uBOTHOrOo mMupa Ha 3emje. DBOJIOLMOHHOE pPa3BUTHE >KMBOTHOIO MHpa Ha
3emuie. YCIIO)KHEHUE KUBOTHBIX B IIpoLiecce 3BOMIOLMM. JlOKa3aTenbCTBa 3BOJIIOLMOHHOIO

Pa3BUTHA XHUBOTHOT'O MHpPaA. ITameonTomorus. MckomaeMble OCTAaTKH KUBOTHBIX, UX U3Y4YCHHC.



MeToapl W3yd4eHHsS HCKOIMAeMBbIX OCTAaTKOB. PecTaBpauus JIpeBHHX KHUBOTHBIX. <COKuBble
HCKOTIaeMbIe» KHUBOTHOTO MHpa. [IpoMCXOXKICHHE MHOTOKJIETOYHBIX >KUBOTHBIX. OCHOBHBIC
dTambl 3BOJIONUU 0eCro3BOHOUYHBIX. OCHOBHBIC ATambl 3BOJIONWU TTO3BOHOYHBIX KUBOTHBIX.
Beimepiue KMBOTHBIE. DBOJIIOLMS 4YeNOBeKa. AHTPOIIOJNOrHs Kak Hayka. Pa3Butue
MPEJICTABICHUI O MPOUCXOXKICHUH YeloBeka. MeToapl u3yueHus: antpornorene3a. CxoacTBa u
pa3iuurs 4eIOoBeKa W KMBOTHBIX. CHCTEMATHUECKOE IMOJIOKCHHE YeNloBeKa. [[BHMKyIue CHibl
(pakroper) antpomoreHesa. HacnmeacTBeHHass WM3MEHYMBOCTH W €CTECTBEHHBIH  OTOOP.
OOmecTBeHHBI 00pa3 KU3HU, WU3TFOTOBJICHUE OPYAHM Tpynaa, MblIUieHUe, pedb. OCHOBHbBIE
CTaIlUM M BETBU OHBOJIOIMHU YEJIOBEKa: aBcTpajonuTeku, UYenoBek ymenbid, Yemosek
npAMOXOIAIMiA, YemoBek HeaHIepTanbCkuid, YenoBek pa3ymHbid. Haxoakum uckomaeMbix
OCTaTKOB, BpeMs CyIIECTBOBaHHMS, 00JAaCTh pacIpOCTpaHeHHsI, 00bEM TOJIOBHOTO MO3ra, odpa3
KU3HU, opynus. Yenosedeckue packl. OCHOBHBIE OOJbIINE pachl: €BpoNeouaHasl (eBpazuiickasi),
HErpo-aBCTpalloniHas (SKBATOpHAlibHAs), MOHTOJOUIHAS (a3uaTCKO-aMepuKaHCKas). UepTsl
IPUCIIOCOOJIEHHOCTH IMPEJACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBO "enoBevyeckux pac. Kpuruka pacuszma.
Tema 10. Opranusmsl 1 OKpYy:Ka0IIas cpeaa

DOkonorusi Kak Hayka. 3aJadyd M pa3felbl dKOJOTMH. METOIbl HKOJIOTHYECKUX
UCCJIEIOBAaHUM. DKOJIOTMYECKOe MHPOBO33PEHUE COBpEMEHHOro uenoBeka. Cpenpl oOWTaHUS
OpPTaHW3MOB: BOJIHAs, HA3€MHO-BO3TyIITHAS, [TOYBEHHAS, BHYTPHOPTraHU3MEHHASI.

Oxonorudeckue (aktopsl. Knaccupukanusi skonorudeckux ¢GakTopoB: aOHOTHUYECKUE,
OnoTHYeckue | aHTpororeHHele. JleiicTBue »SKoJOrM4ecknx (HakKTOpoB HA OPraHHU3MBIL.
AOuoTtuyeckue (GakTOphl: CBET, TeMIeparypa, BiIaxHocTh. Potonepuoausm. [Ipucnocobnenus
OpPTaHW3MOB K JIEHCTBHIO abmoTWdeckux (akTopoB. buonormdeckme putmbl. buornyeckue
dakTopbl. Buasl 6MoTHYeCKUX B3aUMOJEHUCTBUN: KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOHMO3 U €ro
dopmer.  [lapasuTu3Mm,  Koomepanus, MyTyalu3M, KOMMEHcalu3M  (KBapTHUPAHCTBO,
HaXJIEOHUUYECTBO). AMEHCAIN3M, HEHTPATTU3M.

3HaueHne OMOTHYECKUX B3aMMOJICHCTBHUI ISl CYIIECTBOBAHUS OPTAHW3MOB B TIPUPOJTHBIX
cooOriecTBax.

DKONOTUYECKHE XapaKTEPUCTUKH Tonymsanud. (OCHOBHBIE TMIOKa3aTeId MOIMYJISIIHH:
YUCIIEHHOCTh, TUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, WPHUPOCT, MHUTpanus. JuHaMUKa
YUCIICHHOCTH TTOMYJISIITAY U €€ peryJIsIus.

Tema 11. CoobuiecTBa M IKOJIOTHYECKHE CHCTEMBI

CoobmectBO  opraHu3mMoB  —  Ouoreno3.  CTpykTypbl  OuoleHo3a:  BHJIOBasd,

MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buabl-nomuHantel. CBs3u B OHOIIEHO3E.

DKoyiorudeckue cuctembl (d9kocucteMmbl). [loHsiTme 00 »dKocucTeMe ©  OHOTEOIEeHO3e.



OYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOAYLEHThbl, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeNd S3KOCHCTEMBI: OHMoMmacca,
OPOAYKIHMSL. DKOJOTUYECKUE MUPAMUIBL: TPOIYKIIMH, YUCIEHHOCTH, OMOMACCHI.

[TonsiTue o mnpupogHoM coolmiecTBe. B3anMMOCBSI3M OpraHu3sMOB B NPUPOIHBIX
coobmectBax. [lumieBbie cBsi3m B cooOmiecTBax. [luiieBbie 3BeHbsS, LENMH U CETH NUTAHHAL
[IponsBonuTenu, MNOTPEOUTENN W PaA3PYLIUTEIM OPraHMYECKUX BEIIECTB B MPUPOIHBIX
coobmiectBax. Ilpumepsl mpupogHbBIX cooOmiecTB (Jiec, NPy, 03€pO U JAPYrUe MPUPOAHbBIE
coobiectBa). CBOMCTBA SKOCUCTEM: YCTOWYUBOCTD, CAMOPEryJIsiius, pa3purue. CyKieccus.

bruopasnoobpasue kak (GakTop ycToWuuBOCTH dKOCHCTeM. CoXpaHeHHE OHMOJIIOTHYECKOTO
pasHooOpa3usi Ha 3emuie. Yuenue B.M. Bepnaackoro o Ouocdepe. I'panunsi, cocraB u
cTpykTypa Ouocdepsl. JKuoe BemectBo u ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak
ro6anpHOM 2KocucTeMbl. JlMHamMHueckoe paBHOBecue U oOpaTHas CBsi3b B Ouocdepe.
KpyroBopotbl BemecTB # OHOT€OXMMHYECKHE IUKIBI JJIEMEHTOB (yriepona, as3orTa).
3onanpHOCTH OWOchepsl. OcHOBHbIE Ouombl cymu. YemoBedecTBO B Omocdepe 3emun.
AHTpOIIOTeHHbIE U3MEHEHUS B Ouocdepe.

I'moGanpHble sKoNOrMyeckue mnpodnemMsl. CocyllecTBOBaHHE MPUPOABI U YEIOBEUYECTBA.
Coxpanenue 6mopa3zHO00pa3usi Kak OCHOBa ycToM4uBOCTH Ouochepbl. OCHOBa paliMOHATBEHOTO
yIIpaBJICHUS] TIPUPOAHBIMH pECypcaMH M MX HCIONb30BaHHUe. JloCTrkeHusI OMOJIOTHH U OXpaHa

HIPUPOJIBL.



