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Hexuierounnie ¢opmbl xu3HM. Bupycsl. Ctpoenue BupycoB. IIpoHUKHOBEHHE
BUPYCOB B KIETKy-X03sMHa. Pa3mHOoxeHue BupycoB. Bupounsl. bakrepuodaru.
BupynenTHble U1 yMepeHHbIE (ary.

Hosinepubie opranusmsl (IIlpokapuorsl). bakrepun: pacnpocTpaHeHue, CTpOeHUE
U TIPOLECCHl JKU3HEAEITENbHOCTU. Poyib OakTepwii B NpUpOJE M JKU3HU YEJIOBEKA.
[IpakTiueckoe wucnonab3oBaHue Oaktepuil. baktepum Kak Bo3OynuTenn OoJe3HEH.
[{uanoOakTepuu, 0COOEHHOCTH UX CTPOCHUS U KUZHEEATEIBHOCTH.

IIpotuctel. OcoOeHHOCTH Ccpeabl OOMTAHUS, BHEIIHETO U BHYTPEHHETO CTPOCHUS,
MIPOLIECCOB >KU3HEACATENBHOCTU (IBUKEHUS, Pa3IpaXUMOCTH, MUTAHUS W MHILEBAPEHUS,
JbIXaHUs, BBIACIICHUS, PA3MHOXKEHUS ) IPOTUCTOB.

['erepoTpodHbIEe TPOTUCTHI: amMeba 0OBIKHOBEHHAsSI M MHGY30pHsl Ty eTbKa.

ABTOoTpOoHBIE U aBTOreTepOTpOoPHBIE MPOTUCTHI. OOIIas XapaKTepUCTUKA BOIOPOCIIEH
KaKk (OTOCHHTE3UPYIOIUX OpraHu3MoB. OpHOKIETOUHbIE BOMOpocid. OCOOEHHOCTH
CTPOCHHSI W OJKU3HEACATCIPHOCTH Ha TIPUMEpPEe XJIOPEJUIbI, D3BTJICHBI  3EJICHOM.
Kononunansuele  Bomopociu.  OcoOEHHOCTH ~ CTPOEHUSI M JKU3HEIEATEIbHOCTH
KOJIOHHATBHBIX BOJIOPOCIEH HAa MpHUMEpe BOJBBOKCA. MHOTOKJIETOYHBIE BOJOPOCIH.
OcoOeHHOCTH CTPOCHHUS U JKU3HENEATEIHHOCTH BOJAOPOCICH Ha NpUMEpE 3eTCHBIX
BoZlopociiel (yJIOTpUKca, CIUPOTUPBI), OypbIx Bojxopocieil (namuHapuu). Ilonstue o
3aKOHOMEPHOM CMEHE CIIOCO00B Pa3MHOKEHHUS (Ha TpUMEpe yJIOTPUKCA).

I'pudbl. OOmas  xapakrepuctuka rpuOoB. Cpena oOWTaHUSA, CTPOEHUE W
KU3ZHENIEATeNbHOCTh. [l1ecHeBble TpUObI (MYKOp, HEHUIMILI) U IPOXKKU. X039WCTBEHHOE
3HaueHue. lllnamouynsie rpudbl, UX CTpOEHHUE, MUTaHHE, pa3MHOKeHue. CbenoOHbIE U
A10BUTbIe TpUObI. ['pUOBI-Iapa3UThl: TPYTOBUK, TOJOBHS, CHOPBIHbSA. Poib rpuboB B
IIPUPOJIE U )KU3HU YEIOBEKA.

JInmaiinnku. JlnmaiHuky — cumOroTHdyeckue opranu3msl. CTpoeHue, MUTaHue U
Pa3sMHOXKEHUE JTUIIAaNHUKOB. POJb IMIIATHUKOB B IPUPOJIE.

Pacrenusi. Obwasn xapakmepucmuxa pacmenuti. JXu3HeHHbIe (HOPMBI PACTEHUHU.
Tkanu (oOpa3oBaTeNnbHBIC, MOKPOBHBIE, MEXaHUYECKHE, IPOBOMSINNE, OCHOBHBIE) U
OpraHbl pacTEHUN. 3HAYEHNE PACTEHUI B IPUPOJIC U KU3HU YEIIOBEKA.

Becemamusnvie opeanvt pacmenuii. Kopenb. @yHkunu kopHs. Buasl kopHeil. KopHeBbie
cucreMbl. BHelHee W BHYTpPEHHEE CTPOCHHME KOPHSA B CBA3U C BBINOJHAEMBIMU
byHKUMSIMHU. 30HBI KOPHS, POCT KOpHS. BumonsMeHenust KopHs (KOPHEIIObI, KOPHEBHIE
KIIyOHH, KOPHU-TIPUCOCKH) U UX 3HAYCHUE.

[ToGer. ®ynkunu modera. OcHoBHBIC YacTh nobera. [louka — 3auaTounslii mobder. Turbl
MMOYEK TI0 PACTOJIOKEHUIO (BEpXyIICUHbIC, Ma3yIIHbIC, IMPUIATOYHBIC) M CTPOCHHIO
(BereraTuBHBIC, F'eHepaTUBHBIC). PazBuTHe modera u3 movkKwu.

Crebenb. PaznooOpazue crebineir. Poct crebns B nnuny. BHyTpeHHee cTpoeHue crelis
JPEBECHOTO PACTECHUS B CBSI3M C BBIMONHIEMbIMU (QyHKIMAMU. [lepenBmkeHne mo crediro
BOJIbl, MUHEPAJIBHBIX U OpraHMYecKux BemecTB. PocT cTebns B Tonmuny. OOpa3zoBaHue
TOJIUYHBIX KOJIELL.

Jlucr. dynkuuu mucra. BHemHee crpoeHue aucta. JIMCThS NOPOCTBIE U CIIOXKHBIE.
KunkoBanue nvcta. BHyTpeHHee CTpoeHHE JINCTa B CBSI3U C €10 QYHKIUSIMH.

Bugousmenenus nodera: KopHeBHIlE, KI1yOeHb, JIYKOBHIIA, UX CTPOEHHE, OMOJIOTHYECKOE
U XO3MCTBEHHOE 3HAUCHUE.



BereratnBHOEe pasMHOXEHUE pacTeHud. Pa3MHOXKEHHE pacTeHH BHIOWU3MEHEHHBIMHU
nmoberaMu, 4YepeHKaMHu, OTBOJKAMH, JEJIEHHEeM KycTa, MpUBHBKaMu. buomornueckoe u
X03MCTBEHHOE 3HAYEHUE BET€TATUBHOTO PA3MHOXKEHUSI.

Cnoposvie pacmenus. Mxu. KyKylnIkuH J€H: CTPOCHHE, PAa3MHOKEHUE, LIMKJI Pa3BUTHI.
C¢arnoBbie MXH: CTpOEHHUE U pa3MHOKEeHHE. POlIb MXOB B MIPHUPOIE.

H&HOpOTHI/IKI/I. CTpOGHI/IC MartOpOTHUKOB HA IMPHUMCPC MIMUTOBHHKA MY’KCKOTIO.
Pa3smHoxenue u IMUKJIT Pa3BUTHUA TAIIOPOTHUKOB. Ponb MarrOpOTHHUKOB B IIPUPOJC.

Cemennvie _pacmenus. 'onocemennble. OOmias  xapakrtepuctuka. CrpoeHue U
Pa3MHOKEHUE TOJIOCEMEHHBIX HA IIPUMEPE COCHBI. 3HAUEHUE TOJIOCEMEHHBIX.

[ToxpeiToceMennbie. OO1Ias XapaKTEPUCTHUKA.

[[BeToK, ero crpoeHue u GpyHkimu. ConBeTHs U UX Onoorndeckoe 3HadeHue. ONbUICHHE
(camoormbIeHHe, TEPEeKpecTHOE omblIeHue). J[BOWHOE OII0J0TBOpEeHHE, 00pa3oBaHUE
CEMSIH U TUIOJIOB.

[Tnonmer. Ctpoenwe u kiaccudukanus. Pacnpocrpanenue miomoB. buomornueckoe u
X035IMCTBEHHOE 3HaYEHUE TUI0J0B.

Cewms. CTpOGHI/Ie CCMCHH OJHOIOJIBHBIX U IBYIOJIbHBIX paCTGHHﬁ. YcnoBus IIpopacTaHusA
ceMsH. IIutanue u POCT 3apOJdbIliia U IIPOPOCTKA.

MHoroo0pasue MOKPHITOCEMEHHBIX. OTIHYHUTENbHBIE TPU3HAKKA OJHOJOJBHBIX U
JIBYIOJIbHBIX PACTCHUH. XapaKTEpHBIEC INMPU3HAKU W MPAKTUYECKOEC 3HAYCHUE PACTCHUH
ceMeiicTB Kpecronsernsie, Po3onsernsie, [laciaenoBrsie, boboBrie, 3maku. Jlukopacryiiue
U KyJIbTypHBI€ pacTeHusi. OXpaHa pacTECHUM.

KuBotHble. Ob6wasa xapakmepucmuxa U paznooopasue dcugomusix. B oOmei
XapaKTEPUCTUKE TUIIA WIIM KIJIACCa KUBOTHBIX JOJDKHBI ObITh OCBEIIEHBI: KilacCu(UKaius,
cpena oOuTaHUs, pacpOCTpaHEHUE, BHEIIIHEE CTPOCHUE KUBOTHBIX (ITOKPOBBI, OTIEIbI
TeJa), BHyTPEHHEE CTPOCHHE (MOJOCTh Telld, CTPOCHHUE OMOPHO-/BUTaTEIHHOM, HEPBHOM,
[UIIEBAPUTENBHOM,  BBIIACIUTEIBHOU  CHUCTEM, CACTEM  OPraHOB  JIBIXaHWH,
KpOBOOOpAIleHUs, YYBCTB, PA3MHOKEHHUS), 0COOEHHOCTHU MPOIECCOB KUZHEACATEILHOCTH
Y pa3BUTHS;, 3HAUEHUE )KUBOTHBIX JAHHOTO THUIIA (KJ1acca) B IPUPO/JIC U KU3HU YEJIOBEKA.

Tun Kuweunononocmusie. IIpecCHOBOIHBIN TIOJIUIT rujpa. MHoroo06pa3sue
KHUIIIEYHOITOJOCTHBIX: MEAY3bl, KOPAJJIOBBIC TTOJIUIIBI.

Tun IInockue uepeu. benas nmanapus. [lapasutnueckre 4epBu: IEUEHOUHbBIM COCANIBIINK,
Obrumit ienens. [podunakrrka 3apaxeHusl.

Tun Kpyenvie uepeu. Ackapujga wyenoBeueckas, jaerckas octpuma. lIpodunakruka
3apakeHHU.

Tun Konvuamvie uepsu. JloxkneBoil 4YepBb. PoOnb MOXKIEBBIX 4YEpBEW B Ipoleccax
o4YBo00OpazoBaHusi. MHOrooOpasue KoJbYaThIX YEPBEH.

Tun Monntocku. MHOTOOOpa3ue MOJITIOCKOB: MPYIOBUK, O€33y0Ka, KaJlbMap.

Tun Ynenucmonoeue. Knacc PakooOpasnsie. Peunoii pak. MHOrooOpasue pakooOpa3HbIX.
Knacc  [laykooOpasHbie. [Tayk-KpecTOBUK. MmuoroobOpasue  MmaykooOpa3HbIX.
[Ipodunaktuka 3aboneBanuit u 6opbda ¢ kiemamu. Kinacc Hacekombie. Maiickuii KyK.
Mmuoroobpasue Hacekomblx. Otpsiapl  HacekoMbix: Ctpekossl, [IpsmMoxpsiibie,
Kectkokppuibie, Uenryekpsouibie, J[Bykppuibie, [lepennonuarokpauibie.




Tun Xopodosuvie. [lontun Yepennsie unn [lozBonounsie. Haaxmace PeiObl. Peunoii okyHb.
Mmuoroo6pasue poib. Kinaccel XpsiieBbie pbiobl (oTpsabl: Akyibl, Ckatel) u KocTHble
peiObl  (oTpsiael: Kuctemepwie, JlococeoOpasubie, OceTpoobpasnbie, KapnooOpasHbie,
CenbneoOpasHbie).

Knacc 3emHoBOmHble. Jldrymka o3epHad. MHorooOpa3ue 3e€MHOBOAHBIX. OTpsabL:
XBocTaTele U becxBOCThIE.

Kmacc Ilpecmbikaromuecs. Sfmepuria mnpeiTkas. MHoOroo0pasue MpeCMBIKAOITIXCS.
Otpsasl: Yenryituareie, Kpokoauiel, Yepenaxu.

Kmacc HTI/IHLI. Cu3sblii FOJ'IY6B. DKOJI0ru4YecKue TPYHIIBI IITHUIL: IITUOBI JICCOB U OTKPBITHIX
IMPOCTPAHCTB, BOJAOIIaBarOImMMe HW  OKOJIOBOOHBIC  IITHIBI, IITUOBI  KYJIBTYPHBIX
JIaHI[HIa(l)TOB; XHUITHBIC IITHUIIHI.

Knacc Munekonuraromue. CoOaka pomMamHsg. MHoroo6pasue MIIEKOMUTAIONIUX.
SMiuexknanymue u xuBopogsamue. Otpsasl: Cymuateie, Hacekomosiaable, Pykokpbuibie,
['pe13ynsbl, Xuminelie, [lapHokonsiTHbie, HenapHokomnbiTHeIE, JlacroHorne, KutoobpasHsie,
[Tpumartsl.

OBIIIAA BUOJIOT U

OO6miast Ouosyorusi — MpeAMET 00 OCHOBHBIX M OOIIMX JUIsi BCEX OpPraHU3MOB
3aKOHOMEPHOCTSIX JKU3HEHHBIX SBJICHUM. 3HAUeHHE OOIIeH OHOJOTUU ISl MEIAUIUMHBI,
CEJIbCKOTO XO35MCTBA, JIECHOM MPOMBIIIIEHHOCTH M JAPYTHX OTpacied HapoIHOTO
XO0351CTBa.

OcHoBbl 1uTONIOTUU. KieTka - aneMeHTapHas *uBas CUCTEMa, JIeKallas B OCHOBE
CTPOEHHUS U pa3BUTUS OpraHu3MoB. Mcrtopust OoTKpbITHS KiAETKH. OCHOBHBIE MOJIOKEHUS
KJIETOYHOM TEOPHH.

CoBpeMeHHbIE  METOJIbl  HCClieOBaHUs  KIEeTKHM. (OCHOBHBIE  CTPYKTYpHBIE
KOMITOHEHTBI 3YKApPUOTUYECKON KIETKH: HapyKHas KJIETO4YHas MeMOpaHa, IIUTOILIa3Ma,
anpo. Crtpoenne u ¢yHkuuu. CXOACTBO W pPa3IMuMe MEXAY pPACTUTEIbHBIMU U
KUBOTHBIMHM KJIeTKaMH. [IpokapuoTuyeckass W sykapuoThyeckas kieTku. CXoactBa u
OTJIMYUSL.

Xumuyeckas opranuzanus kietkd. CoaepkaHue XUMUYECKUX JIEMEHTOB B KIIETKE.
Bona u 1pyrue HeopraHM4eCcKUe BEIIECTBA U UX POJIb B KU3HEACATEIbHOCTU KIIETKHU.

Opranunyeckue BEUIECTBA.

Yraepoasl. MoHO- U monucaxapuipl. OyHKIUM YIIEBOAOB B KIETKE. Jlnmuasl
(xupsbl 1 Tunonabl). YHKIUY KUPOB U JIUTIOUOB B KIIETKE.

benku kak Ouononumepbl. DYHKIUU OEJNKOB B KIETKE. AMHMHOKHCIOTBI, HX
CTPYKTypa U cBoicTBa. [lepBuuHasi, BTOpUYHasi, TPETUUHASL M YETBEPTUUHAS CTPYKTYPHI
0eskoBOi MOJIeKyJbl. DepMEHTHI, UX POJIb B MPOLIECCAX KUZHEAEATETbHOCTH.

Hyxneunossie kucnotsl. JJHK 1 PHK kak 6uononumepst. @ynkuun. Hykneorusl,
UX CTPOEHUE M COEIMHEHHE MNpU OOpa30BAHMM MOJIMHYKJICOTHAHOW wuenu. [IpuHuumn
komruiementapHoctu. Permmkanms JJHK. Kox JHK. PHK. Crpykrypa u Buasl PHK.
AT®. Conepxkanne AT® B kierke. Makpospruueckue cBsa3u B AT®. 3nauenue ATD B
xuzuenesteabHocT kietku. HAJ[, HAJI®, @A/ u ux pojb B KJIETKE.

OOmeH BemiecTB M dHEPruu B KieTke. [lmactuueckuit u sHepreTuueckuii oOMeH —
OCHOBA >KM3HENEATEIbHOCTU KJIETKU.DHepreTuueckuii oomen. Craguu 3HEPreTUYECcKOro
oOmena B kietke. Bumbl Opoxenus. ['nmukonus. DnHepretudeckas 3()PEKTUBHOCTH



mporeccoB Opoxenus. MwutoxoHapuu. CBsa3p CTpykTypel u ¢Gysknuu. Kierounoe
neixanue. OcHoBHBIE 0ocobeHHOCTH 1TMKIIa Kpedca. Oxucnurenproe hochoprmpoBaHue.

[Inactuueckuit oOMeH. ABTOTpodHBIE U rerepoTpodHbie KIeTKH. OCOOEHHOCTH
oOMEHa BEIIeCTB M DHEPruu B pacTUTeNbHOM KieTke. DoTocuHTe3. buonorundeckuit
cMmbIci (porocuHTe3a. Xnopomiactbl. CBsI3b CTPYKTYpHI U PyHKIIMU. CBETOBasi 1 TEMHOBAs
¢da3wl poTocuHTEe3a. Posb pepmeHTOB.

[Tyt MOBBIICHUS MPOLYKTUBHOCTHU IIPOLIECCOB doTocuHTE3a y
CEJILCKOXO3SIMCTBEHHBIX pacTeHU. XeMOCUHTE3 Ha IpUMepe OakTepuil.

buocunTe3 Genka. Poiib HyKJIEMHOBBIX KUCIOT B ATOM Ipoiiecce. ['eH u ero poib B
ouocuntese Oenka. Kox JIHK. Peakumm wmarpuunoro cuntesa. Ponb ¢epmeHTOB B
OCyIlIeCTBJICHUU OnocuHTe3a Oenka. 3HaueHue AT® B 3ToM mpoiiecce.

B3anMoCBs3b MPOITIECCOB APHEPTrETUYECKOTO M IUIACTHYECKOTO OOMEHOB B KIICTKE.
ABTOpETyIsIUSI XUMHUYECKUX MTPOIIECCOB B KIIETKE.

Hexnerounsie  ¢opmbl  xu3Hu. Bupycel. UWx  ympTpamMHKpOCKOIHYecKas
OpraHu3alys, 3Ha4€HUE U poJib B mpupoje. BupycHble 00J€3HN YeNOBEKA, JKUBOTHBIX U
pactenun. [Ipumepsi.

Pa3MHOXeHHe 1 UTHANBUyaIbHOE PA3BUTHE OPTaHU3MOB.

Jlenenue KIETOK — OMOJIOTMYECKUH TMPOIIeCC, JIeKATUH B OCHOBE Pa3MHOXKEHUS U
WHJUBUTyJIbHOTO Pa3BUTHs OpraHu3MoB. OOIIHOCTH MPOliecca MUTOTHYECKOTO JICTICHUS
KIETKH Yy OJyKapuoT. Mwurotnueckuii 1ukia. Yasoenue JHK mnepen wmuTo3om.
buonornuecknii cmpici muTo3a. @a3pl MUTO3a. BUIOBOE OCTOSIHCTBO YUCIA XPOMOCOM.
NupuBuayanbHOCTh XpoMocoM. WX cTpoenue. ['anmouHbIl W JUIUIOUIHBIA HaOOPBI
xpomocoM. CocTosiHME XpOMOCOM B  HepdensuiemMcs —snape. HemnpepslBHOCTE U
npeeMCcTBEHHOCTh XpoMmocoM. [TocTostnecTBO KonmmuectBa JIHK B siape. Amuto3 xak ¢opma
neneHus uHTep(da3HOTO sApa, HE COMPOBOXKAAIONIASICS PAaBHOMEPHBIM pacIipeacieHuEM
HACJIEICTBEHHOTO MaTeprala.

dopmbl pa3MHOXKEHUSI Opranu3MoB. becrnosioe u monoBoe pasmuoxkeHue. [lonoBsie
KJICTKU: SIUIEKJIETKU U CIIepMaTo30u bl (Mopdoiorus).

Meiio3. buonornueckuii cmpicn Mmeio3a. OCOOCHHOCTH Pa3BUTHS SIMIICKIETOK M
cnepmaTto3ousioB  (ramertoreHes). OIUIOMOTBOPEHHE — TPOLIECC BOCCTAHOBIICHUS
JTUTIIONHOTO HAaO0pa XPOMOCOM.

NHnuBuayalbHOE pa3BUTHE OPraHU3MOB. Pa3BHUTHE OIIIOJOTBOPEHHOrO sila (Ha
npumepe nanietHuka). Jpobnenue. Cranusa omactynsl. actpynsuus. CTagusi TacTpyJibl.
3apopIieBbie TUCTKU. ['OMOJIOTUs 3apOABIIIEBBIX JINCTKOB KaK CBUIETEIBCTBO €UHCTBA
MPOUCXOXKICHUS KUBOTHBIX. 3aKjajka cucteM opraHoB. [locTaMOpruoHaIbHOE pa3BUTHE.
IIpsamoe u Henpsimoe pa3BuTHe. IIpumepsl.

BoO3HUKHOBEHHE )KU3HU Ha 3eMIIe.

Kuzup — kauecTBeHHO HoOBass (¢(opma JBWXeHUs wmaTtepuu. JloHayudHbIe
MPEJCTABICHUS] O MPOUCXOXKIACHUU >KU3HU. YUEHHE O camo3apokaeHuu. Pabotel Penu,
Tepexosckoro, IlacTepa, n0ka3aBIIre HEBO3MOXKHOCTh CaMO3apOXKIACHUS KU3HU. Teopuu
3aHOCa JKM3HM Ha 3eMJII0 ¢ Jpyrux Kocmudeckux Teil. COBpEeMEHHbIE TEOpUHU
BO3HUKHOBEHUS )KU3HU Ha 3emiie U3 TeJl HexKuBou mpupoasl (A.M.Omapun u ap.).

OCHOBBI 'TEHETUKHA

['eHeTKa — Hayka O 3aKOHOMEPHOCTSIX HACJEACTBEHHOCTH W W3MEHYHBOCTH.
3HaYeHUE T€HETUKH.

OcHoBHbIE 3aKOHOMEPHOCTH nepeaayu HACJIEJICTBEHHBIX MIPU3HAKOB.
['ubpugomornueckuii ~ MeTOA  W3Y4YEHHUS  HACJIEJICTBEHHOCTH.  3aKOHOMEPHOCTHU
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HacJeoBaHusl, ycTtaHoBieHHbIe [ .Mennenem. MonorubpuaHoe ckpeuiiBanue. [lepBbrii
3akoH ['.Mennens. EnunooOpasue mepBoro mokoJjieHus. [[oMUHAHTHBIE W PElIECCUBHBIC
npu3HaKd. [ OMO3UroTa M reTepo3urora. AJUlelbHbIE U HEaJUIEIbHbIE TeHbl. DEHOTUIT U
reHotuni. Broponn 3akoH [.Mengena. Pacmemienne BO BTOPOM — ITOKOJIEHHH.
[IpoMexXyTOUHBI THUI HACIEOOBaHMS. AHAIW3UPYIOUIEE CKpelMBaHue. |l'umoresa
«YHUCTOTHI raMeT». Melo3 Kak MaTepralbHasi OCHOBA TUITOTE3bI «YUCTOTHI raMeT». Tpetuit
3akoH [.Mennens. [Jurubpumnoe wu mnonuruOpugHoe ckpenBanue. HesaBucumoe
KOMOMHUPOBaHUE HACIIEICTBEHHBIX MPU3HAKOB MIPH K- U MOJIUTHOPUAHOM CKPEIIMBAHHH.
CraTucTUYECKUI XapakTep sBICHUW pacuierieHus. L{uromornueckue OCHOBBI 3aKOHOB
I''Menpnens. Lluronnazmatudyeckass HaCIEACTBEHHOCTb. [Ipumepsl.

XpoMocoMHasgs Teopus HaciencrBeHHoctn T.Moprana. SIBieHue cuenieHHOro
HacnenoBanus. [lomnoe cuemenne. Hemosnoe cnennenue. Ilepexkpect xpomocom B
MEW03€ — TMpOLECC HApYLEHHs CUEIUICHHUS. | eHOTMIMYEeCKOe OIpeaeseHnue MoJa.
[TonoBble XpoMOCOMBI U ayTOCOMBI. CLIEINIEHHOE C TI0JIOM HacJIeI0BaHUE.

['eHOTMII KaK LIEJIOCTHAsE MCTOPUYECKU CIIOKUBILNAACS CUCTEMA. B3ammonencrBue
aJjuieNibHBIX TeHOB. HacnenoBanue rpynn KpoBu. BzanMmoielicTBuE HealIeNbHbBIX T€HOB.

3aKOHOMEpPHOCTU M3MEHYMBOCTH. POJIb T€HOTMINIA M YCIIOBHIl BHEIIHEW Cpelbl B
dbopmupoBanuu (enorumna. M3meHunBocTh U ee GopMbl. MI3MEHUYNBOCTh MPU3HAKOB, HE
CBSI3aHHAs C U3MEHEHUsIMU reHoTuna. Hopma peakiuu. CTaTUCTHYECKHE 3aKOHOMEPHOCTH
MOAU(UKAIIMOHHON W3MEHUYMBOCTU. BapualMoHHBIA psg W BapUallMOHHAs KpHUBasi,
METO/IbI OIIPEJICIICHUS CPETHEN BEIIMUMHBI BAPUALMOHHOTO PSA.

['eHOTHIIMYECKAsT M3MEHYMBOCTb: MyTallud U KOoMOMHanuu. ['eHHble, TEHOMHBIE U
XPOMOCOMHBIE ~ MYTallMh. 3aKOH TOMOJIOTHYECKHX PSJOB B  HACJIEACTBEHHOH
m3menunBoctu H.M.BaBuiioBa. Mytarennbie GpakTopbl. DKCIEPUMEHTATBLHOE MOTYyYCHUE
MyTalui. MyTanuum Kak MaTepuan il HCKYCCTBEHHOTO U €CTECTBEHHOIro oTOopa.
3arps3HEHHUE NIPUPOJHOM CPEABI MyTar€HaMH U €T0 MOCIEACTBUA.

['enernka denoBeka. MeToibl U3yUEHHUsI HACIIEICTBEHHOCTH 4YeNIOBEKA. ['eHeTnka u
Teopusi HBOMIOLMU. ['eHeTMKa mnonynsauud. Pe3epB HAclieACTBEHHOW HW3MEHYMBOCTH B
MPUPOIHBIX MOMyNanusaXx. Dopmbl ecTeCTBEHHOTO 0TOOpa, UX CBSA3b U COOTHOIIEHUE C
YCJIOBUSIMH CPEBI.

OBomonoHHoe yueHue. O01as xapakTepucTuKa OMOJIOTUH B JIOAAPBUHOBCKUN
nepuoi. Pa3Butue 3001m0run v 60TaHUKU. ['0CIIO/ICTBO B HAayKe MeTahU3NIECKUX
MPEACTABICHUM 0 HEU3MEHHOCTHU MIPUPOJIBI U «U3HAYATIBLHOM 11e51eCO000pa3HOCTHY. TPy/Ibl
Kapna JIunHes 110 cucreMaTuke paCTEHUN U )KUBOTHBIX, UX 3HAYCHHE. Y YCHUE
XK.b.JTamapka 00 3BOIIOLNH XKUBOK IPUPOABI U €ro 3HaueHue. llepsBrie pycckue
DBOJIIOLIMOHUCTHI.

HUctopuueckne TPEaNnoChUIKM BO3HMKHOBEHHs ydeHus Yapnb3a JlapBuHa.
OO0111eCTBEHHO-9KOHOMUYECKHUE MPEANOCHUIKA. YCIeXu OMOJIOTMH B TMEPBOM MOJIOBUHE
XIX B. Ycnexu CenbCKOTO XO35WCTBA B BBIBEACHUM IOPOJ JAOMAIIHUX MXWBOTHBIX U
COPTOB KYJIbTYpPHBIX pacTeHui. [lyTemectBue Ha kopabdiie «burnby. Tpynsr Y. lapBuHa.
OCHOBHBIC TIOJOXKEHHUS JBOJIOLMOHHOTO ydyeHus Y.[/[apBuHa. 3HayeHHWE YYEHHS JIs
pa3sBUTHSL  €CTECTBO3HAHHWs. JIBWKymme cuibl  3BOJOUMUA. HaciiencTBEHHOCTS.
N3menunBOCTh, BHIBI HW3MEHYMBOCTH. EcTtecTBennbiii orbop. Bemymas poib
€CTECTBEHHOTO oTOOpa B J3Bomonuu. boprba 3a cymecTBoBaHWEe W €€ (OPMBL.
HckyccTBeHHBIN OTOOp M HACJEACTBEHHAs M3MEHYMBOCTH — OCHOBA BBIBEICHUSI TTOPOJ
JIOMAIITHUX >KUBOTHBIX U COPTOB KYJNbTYPHBIX pacTeHuil. OOIIee W pazaudHOe MEXTY
MCKYCCTBEHHBIM U €CTECTBEHHBIM OTOOPOM.



[TpucniocoOuTenbHbI XapakTep 3BOJIONUU. OTHOCUTENbHAsA 1LEIECO00Pa3HOCTD.
JluBeprenTHbl xapakrtep 3Bomonuu. Konseprenuus. [Iporpecc u perpecc. Beimupanue
BUJIOB. [loHsITHE 00 YPOBHSX 3BOJIIOLIMOHHBIX MPEOOPA30BAHMIMA.

MuxkponsBosorus. [lonynsuus Kak 3jieMeHTapHas euHuia 3Boaonuu. [louarue o6
HKOJIOTUYECKON M F€HETUYECKON XapaKTepUCTUKAX MO, DieMeHTapHble (HaKTOPhI
sBomonuu. EcrecTBeHHBbI 0TOOp — Hampapisomuid ¢akrop sBomtonuu. Dopmbl
€CTECTBEHHOT0 0oTOOpa. TBOpuUeckas poJib eCTeCTBEHHOTro 0oTOOpa. BumooOpaszoBanue —
pe3ynbTat MukposBomonuu. [yt Bunoodpa3zoBanus. Bun. Kpurepun Buna. Ctpykrypa
BU/IA.

MaxkpoosBosorusi. Bo3HHKHOBEHHWE HAIBUIIOBBIX TaKCOHOB. Dopwmbl (uoreHesa.
[lonsitue o ckopoctu 3BoMOLUMU. COOTHOLIEHHWE MEXKIY MHUKPO- U MaKpPO3BOJIIOLMEN.
OcCHOBHBIE HaIpaBJi€HUS 3BOJIOUMU. buoslormueckuii mporpecc M OHMOJOTHYECKUI
perpecc. Ilytu npocTmkeHus OHUONOTMYECKOTO TMporpecca. Pe3ynpTaThl 3BOJIOLUU:
OpraHMyeckas IeJ1eco00pa3HOCTh, MPUCIOCOOIIEHHOCTh OPraHU3MOB, MHOT000pa3ue
BUJIOB.

Cucrema pacTeHHMM U J>KMBOTHBIX — OTOOpaKEeHHE »HBOMIONUU. [IpuHIUIIBI
COBPEMEHHOM KJIacCU(PUKAIIUU OPTAHU3MOB.

Paszgutne oprannueckoro Mupa. (OCHOBHBIE JOKAa3aTENIbCTBA  3BOJIIOIUU
OPTraHUYECKOTO MHpA: CPaBHUTEIIbHO-aHATOMUYECKUE, IMOPHUOJIOTUYECKHE,
ouoreorpaduyueckue M najneoHTOoNOrnueckue. CpaBHUTEIBHOE M3YyUYEHUE CTPOCHMUS
COBPEMEHHBIX >KMBOTHBIX M PACTEHHM C LEJbI0 J0KA3aTEIbCTBA HUX HCTOPUUYECKOIO
pasBuTusa. ['omonorust u aHanmorus. PyTIMMeHTBI U aTaBU3Mbl B CTPOEHUH COBPEMEHHBIX
OPraHW3MOB KaK JOKa3aTeJIbCTBO HX HBOIMIONMH. CXOJCTBO 3apOJBIIIEBOTO PAa3BUTHS
OpPraHU3MOB KaK JI0Ka3aTeJIbCTBO €IMHCTBA UX MPOUCXOKIAEHUA. bHOreHeTHUEeCKU 3aKOH
Mromtepa-I exkens.

[';1aBHBIE HAIIPABIICHMS YBOIIOLMH — IIyTH Pa3BUTHUS OPraHUYECKOro Mupa. /lenenne
HWCTOpUM 3€MJIM Ha H3pbl M MOepuoAbl. Pa3BuTHE OpPraHMYecKOro MHpa B aAPXEUCKYIO,
MPOTEPO3OUCKYI0 M MAJICO30MCKYI0 3pbl. BO3HUKHOBEHHE pACTEHWA W KUBOTHBIX —
JTUBEPTEHIINS B OPTaHMYECKOM MHUpE MO crocoOy nutanus. KocmMudeckas posib 3eJIeHBIX
pactennii. OpHOkJeTOuHble. MHOrOKJIE€TOYHbIE. BbIXOa pacTeHuMii Ha cCymy B
najgeo3oiickyto 3py. Ilcunodutel. Mxu. IlpuuuHbl paciBera ManoOpOTHUKOBHIHBIX.
[TosiBIEHHE TOJIOCEMEHHBIX.

Bpixox XKMBOTHBIX Ha cylly. BO3HMKHOBEHHE NO3BOHOYHBIX IYTEM IOBBILICHUS

OpraHu3alliy, Pa3BUTHS MPUCIIOCOOJIEHUN HIUPOKOTO 3HAYEHUS W PACIHIMPEHUS Cpeibl
obutanusi. Kucrtenepeie kak mpeAakd 3eMHOBOAHBLIX. [losiBIeHHME M paclBET APEBHUX
3eMHOBOJHBIX. Cteronedanbl — «COOpHBIE» (POPMBI.
Pa3zBuTtne opraHmyeckoro mupa B ME3030MCKYI0 Hpy. [ OCIOICTBO T'0OJIOCEMEHHBIX.
[lossBneHne W pacopoOCTpPaHEHUE NOKPBITOCEMEHHBIX. PacuBeT mNpPEeCcMBIKAIOIUXCA.
Bo3nukHOBeHHE NOTUIl U MiIeKonuTammux. llosiBieHne KOCTUCTBIX pblO. [IpuyunHbI
BBIMHPAHUS TOJIOCEMEHHBIX U IPECMBIKAIOIIUXCS B ME3030MCKYIO APY.

Pa3zBuTne opraHm4eckoro Mupa B KahHO30WMCKYIO 3py. BO3HUKHOBEHHME B mpoiecce
HBOJTFOIIMH MHOTOYHCIICHHBIX MPUCIIOCOOJIEHN K Pa3HOOOPA3HBIM CpelaM OOUTaHUSI.

[Tpoucxoxnenue yenoBeka. YernoBexkooOpasHbie 00e3bsiHBI U YenoBek. Y.J/[apBuH o
MPOUCXOXKJCHUHN YEJIOBEKAa OT UBOTHBIX. D.JHrenbCc O poJid Tpyda B MPEBPAIICHUU
JIpEeBHUX O00€3bsiH B 4eJIOBEeKa. JIBWIKyIIME CHJIBI aHTPOIIOT€HE3a: COIMAIbHBIC W
ouonornyueckue paxtoprl. Beayias posib 3aKOHOB OOIIECTBEHHOM KU3HHU B COIMATIEHOM



nporpecce denoBedecTBa. Poiib OMOMOTHYECKMX U COLMANBHBIX (DAaKTOPOB B SBOIOILUH
YEJI0BEKA.

Hckomaemble ocrtanku uenioBeka. Haxonku B Tanzanuu. JlpesBHeunmue mroau
(TUTEeKaHTPOI, CUHAHTpON,  TreipenvOeprckuii  uenoBek).  JpeBHue  mroau
(neanaeprainblisl). MickonaeMble JIIOAM COBPEMEHHOTO TUTIA (KPOMAHbOHIIBI).

Benymas poib 3aKkOHOB OOIIECTBEHHOM JKM3HM B COLMAIBLHOM IIporpecce
YejoBeYeCTBa.  EIMHCTBO  NPOUCXOXKACHUS  YEIOBEUECKMX  pac. AHTUHay4dHas,
PEaKIMOHHAs CYIIHOCTh «COIMAIbHOTO JaPBUHU3Ma» U pacu3Ma.

OCHOBBI 3KOJIOTUU. JKOJIOTHSI — HayKa O 3aKOHOMEPHOCTSX B3aUMOOTHOILIECHHI
OpraHu3MoB €O cpefod. 3amauu Hkonoruu. Cpega W IKOJIOTUYECKUE (HAKTOPHI.
[IpucnocoGneHHOCTh OpraHn3Ma (BHAa) K aOMOTHYECKUM M OMOTHYeCKUM (hakTopam
cpeasl. KomrmuiekcHoe Bo3neicTBUE (HakTOpoB Ha opraHu3M. OCHOBHBIE KIMMATUYECKUE
dakToppl  (CcBeT, TeMIeparypa, BIKXHOCTb) M WX BIUSHUE Ha OPraHHU3M.
OrpannuuBaromue (axkTopsl. JlesITenpHOCTh 4YeNOBEKa KaK JKOJOTMYecKuid (akTop.
[IpucnocoOneHusi pacTeHWid W JKUBOTHBIX K CE30HHOMY PHUTMY BHEIIHUX YCJIOBHM.
Ce3onHocTh B mnpupoae. COCTOSSHUE 3UMHEr0 MOKOSl. XOJIOAOCTOMKOCTh. DakKTOpHl,
YIOPABIAIONINE CE30HHBIM pa3BUTHEM. SIBneHus Qoronepuoan3mMa y pacTeHUil u
KUBOTHBIX.

[Tomynsinus. @akTopkl, BEI3BIBAIOIINE U3MEHEHHS YUCIEHHOCTH OMYJISALINH.

Bugn, ero »skonorumyeckas XapakTEepUCTHKA. PallMOHanbHOE UCIIOIb30BAaHUE BUIIOB,
COXpaHEHHUE UX pazHOOOpa3usl.

buoreonenos. IlpuMepsl — TmpecHOBOIHBIN BomoeM, AyOpaBa. BsaummocBs3b
nonyisiuuid B Oumoreonenosze. llenm nuranus. IlpaBuiio 3KOJIOrMYECKOW MUPaMUBL.
Camoperynsnusa B OuoreorieHoze. CmeHa OuoreoiieHo30B. Co3jaHue HCKYCCTBEHHBIX
OMOTEOLIEHO30B B  pe3yJjbTare IIeJICHANPaBICHHON XO3IMCTBEHHOU JIESITEIIbHOCTH
4yenoBeka.  ArpoueHosel.  I[loBelieHMEe  IPOMYKTHMBHOCTHM — arpoueHo3oB.  Oxpana
OHOreo1eHO30B.

OcHoBbl yuenusi o 6uochepe. buochepa u ee rpanunnl. Hoocdepa. [lnoTHOCTH
*un3Hu. buomacca nosepxHoctu cymu. buomacca noussl. buomacca MupoBoro okeasa.
KuBoe  BemecTBO, €ro  ra3oBas,  KOHIIEHTPAI[MOHHAs,  OKUCIUTEIbHAsI U
BoccTaHoBUTeNbHAs (pyHkiuu. Kpyrosopor BemectB B 6uochepe. buorennas murparus
atomoB. Ponb mukpoopranmsmoB. Ponb dyenoBeka B Oumocdepe. OxpaHa NpuUpoOabl U
IJIAHOBOE BOCITPOM3BOJICTBO €€ OOraTcTB.

YEJIOBEK 1 ET'O 31I0POBBE

AHaroMus, (U3MOJIOTHS M TUTHEHa 4YeJOBEKa — B3aUMOCBSI3aHHbIE HAYKU,
M3yYarollue CTPOEHUE OCHOBHBIX TKaHEW, OpPraHOB M CHCTEM OpPraHoB, (QYyHKIHUH
OpraHM3Ma 4YeJoBeKa B LEJIOM M YCIOBHS COXPaHEHHs €ro 310poBbi. buonorus
dbopMupyeT TMOHUMaHUE 3HAYCHHUS 3HAHUM 110 aHATOMUHU, (PUHOJOTHMM U TUTHEHE
YeJI0BEKa IS CTY/IEHTOB MEJIMIIMHCKUX BY30B.

Opranusm 4desoBeka.

Crpoenuie 1 GyHKLIHU Y€JI0BEUYECKOro opranuzma. CpaBHEHUE CTPOCHUS OpraHru3Ma
YeJoBeKa M MIIEKOMUTAONIMX JKUBOTHBIX. CTpPOCHHE U JIEJICHHE KJIETOK 3YKApHOT.
OcHOBHbIE TUINBI TKaHEH (IMUTEIUATBHBIE, COCIUHUTEIbHBIC, MBIIICYHBIE, KOCTHBHIE,
HepBHas) U ux cBoiicTBa. [loHsTHE O HEpBHOW M TymopanbHOW peryisiiuu. [Iponecchb
BO3OY)XJIEHHsI U TOPMOXEHHUSI B HEPBHBIX KieTkax. HepBHbIe BosiokHA. PerienTopsi.
Pednexc. Cxema pedrekTopHoit 1yTH.

OnopHo-/IBUTaTeNbHAsl CUCTEMA.



@OyHKIMU  ONOPHO-ABHUraTenbHOM cucreMbl. CTpOEHHE CKelleTa 4YeJIOBEKa.
OCoOOEHHOCTH €ro CTPOCHHS B CBSI3U C MPSMOXOXKJIECHHUEM H TPYIOBOU AESITEIBbHOCTBHIO.
Crpoenne u cocraB Kocteil. OpraHn4ecKoe M HEOPraHWYECKOE BEIIECTBO KOCTH. Poct
Kocte B TommuHy. COEOUHEHHsS] KOCTEH: HENMPEPBIBHBIEC, IMOIYIOJBHKHBIE, CYCTaBBbI.
[TepBast moMoIIb IPH NEPEIOMAX, BBIBUXAX U PACTSKCHUSIX.

MBplibl, UX cTpoeHue U QyHKIUU. MbllieyHas cuctema uesioBeka. J[BrmkeHue B
cycraBax. PeduexTopHbIii XapakTep aesTeabHOCTH MbI. KoopauHanus JBUKEHUU.
Bnusgaue putma ¥ Harpy3kud Ha pabOTOCIOCOOHOCTH MbIIII. YTomieHue. OcoOeHHOCTH
OTOPHO-JIBUTAaTEIHLHOM CUCTEMBI JIETEH U MOJPOCTKOB. 3HaueHUE (U3KYJIbTYPbl U CHOPTA
JUIA TpaBUIbHOTO (OPMHUPOBAHUA CKeJera W MbImi. [IpenymnpexaeHne HCKpUBICHUS
MTO3BOHOYHMKA U pa3BUTHUA IIockocTonud. [IpaBunpHas nmocaaka, ocaHka u padodas 1osa.

BHyTpeHHss cpenia opranu3Ma: KpoBb, TKaHEBas KUAKOCTb U JTuMpa.

OTHOCHTENIBHOE MOCTOSTHCTBO BHYTPEHHEHN Ccpefbl opraHu3Ma. TkaHeBast KUAKOCTb,
€€ 3Ha4YCHHUE.

KpoBb. ®@ynkiuu kpou. CocTaB KpoBH: IUIa3Ma, (OpPMEHHBIE 31eMEHTHI. PoJb
SPUTPOLIMTOB B IepeHOce razoB. CBEpThHIBAHUE KPOBU KaK 3aIUTHAS PEaKUus OpraHu3Ma.
OyYHKIUY JIEMKOIUTOB. MaJIOKpOBHE.

VYyenue M.M.MeunukoBa 0 3allIUTHBIX CBOMCTBAaxX KpoBH. Bo3Oyautenu nndexuu:
OakTepun u BUpychl. bopb0a ¢ snuneMusMu. IMMyHUTET U ero BUIbL. ['pymibl KpoBH.
IlepenuBanue KpOBU U €0 3HAYCHHUE.

Cucrema opraHoB KpoBOOOpaIleHHUS.

@DyHKIMU OPraHoB KpoBooOpalieHus. bonpuioil 1 Manblii Kpyru KpoBOOOpAILIEHHUS.
Aprepun, Kamwusipel U BeHbl. Cepaue, ero ctpoeHue W padora. Kmamanel ceppana.
CgorictBa cepaeunoit Meimnbl. [Iynbec, ero onpenenenue. KpopsiHoe naBieHue U CKOPOCTh
INBWKECHUS KPOBH B PA3JIMYHBIX Yy4YacTKax KPOBEHOCHOTO pycina. llepBas momomps mpu
apTEpUAIIBHOM M BEHO3HOM KpOBOTEUYeHUHU. lIoHATHE O HEPBHOM M TyMOPAIBHOU
peryiasiuuu paboThl cepAla U KPOBEHOCHBIX COCYIOB. TpeHupoBka cepiua. BiusHue
(GU3KYIBTYpHl M CIOPTa Ha CEPACYHO-COCYAUCTYI0 cucreMmy. JlumpoobpazoBanue.
Otnurune mum@sbl oT 11a3Mbl. J[BrkeHue TuM@bl B TUM(ATUUECKUX COCYIaX.

Cucrema opraHoB JbIXaHUS.

QDyHKIMU OPraHoB JbIxaHus. [pixatenbHbie myTH. ['onocoBoil anmnapat. CTpoeHue
serkux. ['a3000MeH B JIETKUX M TKaHIX. MeXaHU3M IbIXaTelbHBIX IBKEHUHN. JK3HEeHHAs
€MKOCTh JIeTKMX. llepeHoc ra30B KpOBBIO. 3HAYEHHE JbIXATEJIbHOW T'MMHACTHKU.
HckyccTBeHHOe aApixaHue. HepBHass W TryMopasibHasl peryisiuus AbIXaHUs. 3alluTHBIC
npixatenabHble  pediiexcbl. [loHATHE O KIMHUYECKOM W OMOJOTUYECKOM CMEpPTH.
JloBpaueOHbIe METOIbI BOCCTAHOBIICHHUS JIBIXaHUS U CEPACUHON AEATENBHOCTU (IbIXaHUE
M30 pTa B pOT, HEMpsIMOM Maccax cepiana). ['uruena apixanus. 3HaUYE€HUE MPABUIBHOTO
nbpixaHus. bops0a 3a YMCTHINM BO3IyX B OBITY, IIKOJE U HA MPOU3BOJICTBE. Bpea KypeHus.
[lepenaua nHpekMOHHBIX Oose3HEN (rpumm, TyOepKye3, AMPTEpHs) yepe3 BO3AyX U HX
MpoQUIIaKTHKA.

CucremMa OpraHoB MUIIEBAPEHHUS.

QyHKIMMU OpraHoOB NUIEeBapeHus. IInieBsie NPOAYKTH U MUTATEIbHBIE BEIIECTBA.
3nauenue numu. ConepkaHue OENKOB, >KUPOB M YIJIEBOJOB B OCHOBHBIX TpYIIax
MUIIEBbIX  OpoAykToB. [lummeBaputenbabie  gepmentsl. OOmmit  0030p OpraHoB
NUIIEBAPEHUsl: OpraHbl MOJOCTU pTa (3yObl, SA3BIK, CIIOHHBIE JKE€J€3bl), MUIIEBO/,
KEJYJI0K, KUIIECYHHUK, ITOKEIYI0YHAs Kele3a, IeueHb. M3Menenne numu B pasian4HbIxX
oTaeNnax mnuiieBaputenbHoro Tpakra. JKeBanwe. OnbiTel M.II.IIaBnoBa mo wu3ydyeHUro
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JESITeIbHOCTU CIIIOHHBIX jkene3. [leiicTBue (hepMEHTOB CIIOHBI Ha yriaeBonbl. I JoTaHue.
Brinenenne xemymounoro coka. OmbiTel W.I1.I1aBmoBa Ha cobakax ¢ W30JUPOBAHHBIM
KEITyJouKoM, ¢ (ductynoi xemyaka. MuHumoe kopmuienue. [lepeBapuBaHue mnuiy B
KETYJIKE U TOHKOM KHIleuHHKe. PepMeHThl. BiausHue cocTaBa MUIIM Ha JAESTEIbHOCTh
NUIIEBAPUTENIBHBIX JKeye3. Poib MeYeHn M MOIKETyJIOYHOM KENe3bl B IUILECBAPECHUMU.
BcackiBaHnne mnuTarenbHbIX BemlecTB. DYHKIMM TOJCTOTO KullleyHuKa. [Ipumepsl
0€3yCIIOBHBIX W YCJIOBHBIX MHUINEBBIX pediiekcoB. HepBHas u rymopalibHasi peryJisiius
nuIeBapeHns. ['UrueHnyeckue yciaoBuUs  HOpPMaJbHOTrO mnuuieBapeHus. [loHsatne o
popUIAKTUKE TTUIEBBIX UHDEKIIHMA.

OOMeH BellecTB.

YcBoeHue O€IKOB, >KMPOB, YIJIEBOJOB B OpraHu3Me. BHyTpukiIeTOuHBIM OOMEH
BEILIECTB. Y CBOCHHE MUTATEJIbHBIX BELIECTB B KJeTKax (accumuisuus). Pons pubocom B
cunre3e OenkoB. IIpomeccel pacnaga (auccummiisiiusi). Ponb  MUTOXOHIpHIA.
AcCUMWIISINS U TUCCUMIJISALIMS KaK JIBE€ CTOPOHBI €IMHOTO IMpoliecca 0OMEHa BEIIEeCTB.
CaMo00HOBIIEHHE OpraHu3Ma B Iporecce oomMeHa BemiecTB. Ponb hepmenToB. BuramMuHsl.
3HaueHUEe BUTAMUHOB. 3a00JIeBaHMsI, CBSI3aHHbBIE C HEJOCTATKOM BUTAMUHOB B Tuiie. Poib
neyeHu B oOMeHe BemlecTB. [IpeBpaiieHue sHepruu B opraHuzme. Temmeparypa Tena.
3HaueHUe MOJJEp>KaHUusl TIOCTOSIHHOM TeMmriepaTypbl Tena. [lorpeOHOCTh opraHuzMa B
Oenkax, *HUpax, yrjieBojiax, Bojie U coisix. Hopmel nutanusa. KamopuitHOCTh MUIIIEBOTO
parmona. OCOOEHHOCTH MUTAHUSI B MEPUO pocTa. 3HAYCHHUE MPABUIBHOTO MUTAHUS IS
OpraHu3Ma.

Cucrema opranoB BbijicnieHUsl. OyHKIIMM ~ OpraHOB  BbIACJICHUS.  BbineneHue
MPOJIYyKTOB 0OMeHa. OpraHbl MOYEBBLICIUTEIbHON crucTeMbl. CTpoeHHE U padoTa MOYeK.
3HAaYeHUE OPraHOB BBIJCICHHUS B MOAJIEPKAHUM IIOCTOSIHCTBA BHYTPEHHEU CpEJbI
OpraHMA3Ma.

Koxka. ®ynknum koxu. Crpoenue kKoxu. [IpomsBognpie koxu. Ponp koxu B
peryiasiuuu temiooOMeHa. llepas momompb npu 0OMOpakKMBaHUHU, OXKOTre, TEILUIOBOM U
COJIHEYHOM yJapax. 3HaueHHE 3aKalluBaHMs oOpraHu3Ma. EcTecTBeHHbIE (aKTOPbI
3aKaJIMBaHUs U MPABUJIA MMOJb30BAHUS UMU. | UTHEHA KOXKU U OJICKIbI.

HepBHas cucrema. @yHKuMKM HEPBHOU cUCTeMbl. LleHTpanbHas HEpBHas cUCTEMa.
Crpoenne u ¢yHkuuu crnuHHOro wmosra. CocraB peduiektopHbix ayr. CTpoeHue u
(GyHKIMM OTIEJIOB TOJOBHOTO MO3Tra: MPOAOJTOBATHIN, MOCT, MO3KEYOK, CPEIHHUIA,
MPOMEKYTOUHBIN. BpICIINI OTAEN TOJOBHOIO MO3ra — Kopa OOJBIIUX MOMYIIaApHA.
[lepudepuyeckas u BereTaTuBHAsE (aBTOHOMHAs) HEpBHbIE cucTeMbl. CHUMITATUYECKUA U
MapacUMIIATUYECKUN OTJICNIbl BET€TATUBHON HEPBHOM CUCTEMBI.

Anamuzaropsl. Yuenue WM.I1. IlaBnoBa o0 ananmzatopax. 3HaueHUE aHAIU3aTOPOB
JUISL BOCHPHSTHS OKPYKAIOIIEr0 Mupa. 3pUTenbHbIM aHaims3atop. CrpoeHue rnasa.
CBeTOuyBCTBUTENBHBIN anmapar 1iaza. [locTpoeHune W300pakeHHsT Ha CeTyaTKe.
bim30pyKOCTh, TATBHO30PKOCTh M UX KOppeKUus. [ urnena 3penus.

CmyxoBoii ananuzarop. CTpoeHHne U TUTHEHA OpraHa ciiyxa. MexaHu3M BOCIIPUATHS
3ByKOB. OTOJIMTOBBIM aIapar v MOIYKPY/KHbIE KaHAJIbI.

Ocsizanune. OOOHSHUE U BKYC.

Pons .M. CeuenoBa B pa3Butuu yuyeHus o Boicuieir Hepsuoii JlesitenbHOCTH.
VYyenue WN.II. [TaBnoBa 00 ycinoBHBIX peduiekcax. YCIOBHbIE U 0€3yCIOBHBIE PEQIICKCHI.
OOpazoBaHue M TOPMOXKEHHE  YCIOBHBIX pediekcoB. PasnuyeHne  CXOAHBIX
paznpaxwurteneid. Pednexkcbl — OoCHOBa TOBeAeHUs KUBOTHBIX. OcobeHHOCTH BrIcmiei
HepBuoii /[learenpHOoCcTH 4enoBeka. HemocpeaCTBEHHbIE W pPEYEBBIE  YCIOBHBIE
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pasopaxurend. Dynkuus peun. llepBas u BTOpas CUTHalbHbIE CUCTEMBI. | HWrueHa
YMCTBEHHOTO Tpynaa. Pexxum ans. Pexum tpyna u otasixa. ['uruena cHa. Binusinue tabaka
Y AJIKOT0JI1 HA HEPBHYIO CUCTEMY.

JKenesbl BHyTpeHHEN cekpenuu. OyHKIMU KeIe3 BHYTPEHHEW cekpennu. ['opMOHBI
U UX 3HA4YEHHE JJI1 OpraHu3Ma, OTiaudue otT ¢pepMeHTOB. Poib ryMopanbHON peryisiuu B
opranuszme. 3a0oJeBaHUsA, CBA3aHHbIE C HapylleHHeM (QYHKIUN jKeie3 BHYTPEHHEU
CEKpELHH.

PazButne opranusma udenoseka. [lonoBeie xkemne3nl. [10J0BbIE KIETKH, HX CTPOCHUE
u paszButue. OmiogorBopeHue. Poinb XpoMocoM B mepenadye HaclEeACTBEHHBIX CBOWCTB.
CXO0ICTBO paHHMX CTAaJWi PA3BUTHSA 3apOJbIIIa YEJIOBEKAa M MO3BOHOYHBIX KUBOTHBIX.
[Mutanue 3apoxpima. [loctamOpuonansHoe pa3BuTHEe yenoBeka. OCOOEHHOCTH Pa3BUTHUS
JETCKOTO W IOHOIIECKOTO OPTaHM3MOB. 3Ha4ueHHE (PU3MUECKON KyIbTYphl U CHOPTa IS
HOPMAaJIbHOTO Pa3BUTHUS U YKPEIUICHUS! OPTaHU3MA.

Opranusm — eauHoe uenoe. KoopaumHanus AesATENbHOCTH BCEX CHUCTEM OPIraHOB
(rymMopasnbpHbIe 1 HEPBHBIE MEXaHU3MBbI PETYJIALMA U CAMOPETYIISILIUN ).

Pexomenayemasi aureparypa

1. 3axapoB B.b. u ap. buonorus. O6mas Ouonorus. 10 kmacc. YriayOnéHHBIN
ypoBeHb. — M. [Ipoda. 2021 — 352 c.

2. Aragponoa WN.b. Cuormazo B.M buonorus 10 «macc: bazoBeii u
yrayOneHHblil ypoBHu. — M.: Ipoda, 2019 — 256 c.

3. 3axapoB B.b. u np. buomorus. O6mas Owmomorus 11 xmacc. YrmyOn¢HHBIN
ypoBeHb. — M. JIpoda. 2021 — 256 c.

4. ArajponoBa W.b., CusornmazoB B.M. buomnorus 11 xmacc: ba3oBelii u
yrayOneHHblil ypoBHu. — M.: Ipoda, 2019 — 208 c.

5. Ilaceunuk B.B., Kamenckuit A.A., PyobnioB M.A. u np. buonorus. 11 knacc.
Yrnyonéunsiii ypoBeHb. — M.: IIpocsemenue, 2019 — 320 c.

6. Ilaceunuk B.B., Cymaroxun C.B., Kamunosa I'.C u np. buonorus. 5 — 6. — M.
[Ipocsemenne, 2019 —224 c.

7. Tlaceunuk B.B., Cymaroxun C.B., Kanunosa I'.C u np. buonorus. 7. — M.
8. IIpocsemenue, 2021 — 161 c.
9. Ilaceunuk B.B, Kamenckuii A.A., llIBenoB I'I' u ap. buomorms. 9. — M.

[Ipocsemenne, 2019 — 208 c.

10.KoncrantunoB B.M., babenko B.I'., Kyumenko B.C. buomorms. 8. — M.
BEHTAHAI'PA®, 2019 -336 c.

JlonmosiHUTEILHAS JIUTEpaTypa

11.Anatomusi U (U3HOJIOTUSL YEJIOBEKA.- YUYEOHUK JJis yriyOJICHHOTO H3Yy4YEHUS
ouosioruu. — M.P. Canun. - M., «IIpocsemenuey, 2001.

12.buonorust s nocrynatomux B Byswl. Ilom pen. H.B. YeGwnmesa u C.B.
KysuenoBoii.- u.l u 2. M., «HoBas BonHay, 2001.

HNuTepHeT-pecypcenl:

buomnorus u skosnorus.
http://school-collection.edu.ru/collection Exunas komurekmust LIOP. ITpenmernas
Koyutekusa «buonorusy
http://bio.1september.ru I'azera «buonorus» u cait qyis yuureneut «5 uny Ha
YPOK OMOJIOTHI
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http://college.ru/biology OTkpbIThIN KOIEMK: bromgorus
http://fns.nspu.ru/resurs/nat [Tomotp yunrento Ononoruu: oOpa3oBaTeIbLHBIHI
caiit UECOH HI'TTY

http://www.eco.nw.ru Baemkonbnas sxkonorus. [Iporpamma «IllkonbHas
IKOJIOTUYECKAsT MHUIIHATHBAY

http://www.sbio.info Best Ouosorusi: HaydHO-00pa30BaTeIbHBIN MTOPTA
http://www.biolog188.narod.ru B momoiip MOMM y4YeHHKaM: CAalT yUUTEIIS
ounosoruu A.Il. Ilo3aasgKoBa

http://www.darwin.museum.ru ['ocynapcTBeHHbIN JlapBUHOBCKUN My3eit
http://www.livt.net )KuBble cymiecTBa: 3JIeKTpOHHAS WILTIOCTPUPOBAHHAS
DHITUKIIOTIC VS

http://www.zensh.ru 3aounas ecrectBeHHO-HayuHas mkoJia (KpacHospek):
ydeOHbIE MaTEPHUAITBI IO OMOJIOTUHN TSI IIIKOJILHUKOB
http://zelenyshluz.narod.ru 3enensrit UTI03: TyTEBOIUTEIH IO SKOJIOTUIECKUM
pecypcam

http://www.zooclub.ru 300ki1y0: MEra’sHIIUKIONENS O ) KUBOTHBIX
http://www.zin.ru/museum 3oonoruueckuii my3eit B Cankr-ITeTtepOypre

Cocrasutenu: IIIIC kadenpbl OMOIOTHUM C KypCcOM MEIAMIIMHCKOM T'€HETHUKH IO
penakmuei 3aB.kadeapoit npod., 1.mM.H. M.M.I1aBmodeHko
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