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ITporpaMma BCTYNHTEILHOIO HCHBITAHUS 10 NPHKJIATHON GHONIOTHH

AJIs JIML, TOCTYNAIOIHUX Ha 0a3e cpeJHero npodeccHoHaJIbHOI0
o0pa3oBaHusA

OPT'’AHM3M U CPETA

IKOIOrHsl - HAYKA O 3aKOHOMEPHOCTSIX B3AHMOOTHONIEHHH OPraHH3MOB CO
cpenoii. 3amaun oxomormu. Cpema M oKoiormdeckue (HaKTOpHL IIPHCIOCOGIEHHOCTE
opraHusMa (BHIA) K aOMOTHYECKMM M OHOTHYECKHM (pakTopaM cpeibl. KoMIekcHoe
BO3JICHCTBHE  (pakTopoB Ha opranusM. OCHOBHBIE —KIMMaTHUecKHe (JAKTOPH (CBET,
TEMIIEpaTypa, BIKHOCTb) M HX BIMAHHE Ha opraHm3M. OrpaHuuMBaiomue (HaKTOPSL.
JleATenbHOCTE  wenoBeKka Kak dKojormdeckuit (axrop. IIpucrmocobeHms pacTeHuil u
KUBOTHBIX K CE30HHOMY PUTMY BHEIIHUX ycinoBuH. Ce30HHOCTH B mpupoze. COCTOsHHE
3UMHETO  TOKOs. XOJIOZOCTOMKOCT. (DaKTOPBI, YHPABISIOIIME CE30HHBIM — PA3BHTHEM.
SIBnenns GpoToneproamM3Ma y pacTeHUH U )KUBOTHBIX.

Iomysiumst. akTopbI, BEI3EIBAIONIHE H3MCHEHNS YUCIIEHHOCTH TIOMTYIISIIHH.

Bup, ero skonoruveckas XapaKTEPUCTHKA. PalMOHANBHOE HCIIONB30BAHUE BHIIOB,
COXpaHeHHe X Pa3HO0Opa3usl.

buoreouwenos. TIlpumepsr: mnpecHOBoAHBIA BomoeM,  Jy6paBa.  B3amMocBs3b
nonynsuui B Owmoreonexose. llemn muTamms. IIpaBuia 5KOJOTMYECKOH ITHPAMUJBL.
Camoperynsimss B Ouoreonenosze. CmeHa 6moreonenozos. CosjaHue UCKYCCTBEHHBIX
OHMOreoneH030B B pe3ylbTaTe IENEHANPABICHHON XO3SHCTBEHHON NeATENbHOCTH YeTOBEKA.
ArporeHo3b1. [oBbIIIeHHE TTPOIYKTHBHOCTH arporeHo30s8. OXpaHna GHOreoeH030B.

buocdepa. OcHoBpl yuenus o OGuocdepe. ['panursr Guochepsl. Vuenwe B.J.
Bepnanckoro o 6mochepe kak o06oinouke 3eMIIH, HACENEHHOH IKHBBIME CyLIECTBAMHU.
Hoocdepa. IlnotHocTs xu3uu. Bromacca mosepxHocTH cymm. Buomacca mousbl Bromacca
Muposoro okeana. JXuBoe BeIIecTBO, e€ro rasosasi, KOHIEHTPALMOHHAS, OKUCIHTENbHAS H
BOCCTaHOBHTENbHAsS (yHKIuH. Kpyrosopor BemecTB B 6Guocdepe. BuoremHas Murparus
aToMOoB. Poib MuKpoopranusMoB. Ponbs uenoBexa B Guocdepe. Oxpana IPEPOBI U IHIAHOBOE
BOCIIPOM3BOJICTBO €€ OOTaTCTB.

AHATOMUSA N ®U3NOJIOT' VS UEJIOBEKA

B3anmocBsI3b CTpyKTYphI OpraHoOB U TKaHEH W pyHKIHHE opraHusMa. [oHsTHs: HOpMa,
aHOMaius, JKU3Hb M 3/0pPOBbE. AHATOMUYECKAs HOMEHKJIATypa. MHOIOYPOBHEBOCTE
opranusMa denoBeka. Hactu Tema uenoseka. Oprad, CHCTEMBI OpraHoB. [loocTu Tena.
OCHOBHBIC IUIOCKOCTH, OCH Tella YeJOBEKA U YCIOBHBIE JIMHMH, OMPEIEISIONIME TTOTOKEHIE
OpPraHOB M HUX 4acTed B Tene. OCHOBHBIE aHATOMMYECKHE TEPMHHBL IIpeiMeT H3ydeHHs
(u3noNOTMKM,  OCHOBHBIC  (DU3MONOTHYECKHE  TEPMUHBL Mopdomorudeckne  THIEI
KOHCTHTYIHH.

OcHOBBI KnTaccH(pUKAIME KIETOK U TKaHedH. [TonsTie o CTPYKTYPHO-( YHKIIHOHAILHBIX
€auHMIax opraHoB. Onpenenenne NOHATHs TKaHW. Kiaccu(ukanus Tkaxeil, ocoGEHHOCTH
CTPOCHHs, HUX CBOHCTBA, MECTOPACIONOXKEHHE B OpraHU3Me. OINUTEIHanbHas TKAHb:
pacrnojiokenue B opraHusme, BHIbBL. CTpoeHHe W (YHKIUH SIHUTEIHAIBHON TKAHM.
Knaccupukamus soutenvansHolt  Tkand. COCIHHUTENLHAS —TKAHb: pacIoyioKeHue B
opranmsme, pyHkimu. Kinaccuuranus: ormopHo-Tpoduueckas — COBCTBEHHO COeMHHATEIbHAS
CO chenuanbHbIME CBOHCTBaMH. CTpOCHHME COECIMHHTENLHON TKaHM. QDYHKIHH KIETOK
COCLMHUTENBHON TKaHM. XPpsIeBas TKaHb: CTPOCHHE, BUJBIL, PACTIONOKEHHE B OPraHU3ME.



KocThas TkaHp, pacronoxenue, crpoenue, GyHKIUH. MEblednas TKaHb: cnenudpuIeckoe
CBOMCTBO (COKpAaTUMOCTE). DYHKIMH, BBl MBIUCYHON TKaHW. | JajKas MBIIEYHAS TKAHD:
pacronoxxenue, GYHKIUH, CTPYKTYpHO-(yHKIMOHATBHAS elMHuNa. VcuepueHHas CKeTeTHAs
MpITeYHass TKaHb. CepreyHas MBIIIEYHAs TKaHb, KapAHOMHOLMUT, (YHKIMOHAIBHBIE
ocoberHoCTH. CapKomep, €ro y4acTKH, MEXaHH3M CKOJBKEHHs MUO(DHOPHII, COKpAICHHE
CapKoMepa, MBIIIEYHOTO BOJIOKHA, MBIIIEL HepBHAs TKaHb: pacHoNOXKEHHE, CTPOCHHE.
Ctpoenue Heiipona. Bujel HelpoHOB. HepBHOE BOJIOKHO, CTpPOCHHE, BHJIBL Hepsubie
OKOHYaHHS: PELENTOPHI, 3P (HEKTOPHI.

Hepenast cucrema. ®yHKIUH HEPBHOH CHCTEMbI. [IOHATHS O HEPBHOM peryJisIuy.
IIpomecchl BO3GY)KAECHHS M TOPMOXKEHMs B HEPBHBIX KIETKAX. [IOHATHS HEpB, HEPBHOE
BOJIOKHO. THIIBI HEPBHBIX BOJNIOKOH. Penterrropkr. Peditexe. Cxema pediekTopHOi ayru.

CnunHoii mo3e.

VHTerpaTiBHBIA  XapakTep HEPBHOM JEATENBHOCTH. Kiaccudukanms HEepBHOM
cucrembl. OOIHe IPUHIKAIIEI CTPOEHHS HEPBHOM CHCTEMBL. Buibl HefpoHOB. Bup! HEPBHBIX
BOJIOKOH, HEPBBI: CTPOCHHE, BHJBI. CHHAIC, MOHATHE, BHABL PacloNoXeHHEe U CTPOCHHE
CIMHHOTO Mo3ra, e€ro (yHknuu. OOONOUKH CIHUHHOrO Mo3ra. IIOHSTHE CerMeHTa CIIMHHOTO
Mosra. lIpoBogsiue myTH COMHHOrO Mo3ra. OCHOBHBIE LEHTPHI CIIMHHOTO Mo3ra. Pedirexc:
TIOHATHE, BUJIBL, PEQIEKCHl CHMUHHOrO Mosra. PedumexropHbie myru. KpuTepuu omeHkn
ACATENILHOCTH HEPBHOM CHCTeMBL. OCOOEHHOCTH pPa3BUTHSI HEPBHOH CHCTEMBI y JeTeil.
CoBpeMeHHbIE HHCTPYMEHTaNbHBIC METOBl JMATHOCTHKM (DYHKIHOHAIBGHOTO COCTOSHHS
HEPBHOM CHCTEMBI, 3HAYEHHWE Ui JMATHOCTHKH 3a0O0JEBAHUN M OpPraHU3alid JICUeOHBIX 1
IPO(UIAKTHIECKIX MEPOTIPHSITHUIA.

TI'onosnoii  mo3ze. Cmeon mosza: npooonzoeamolii, 3a0HU, CcpeOHUU U
RPOMEHCYMOUHDBLIL MO32.

AHATOMO-(U3MONOTHYECKHE OCOOEHHOCTH HEPBHOH CHCTEMBI B pa3HBIE BO3PACTHBIE
NEPUOJIBI KM3HHM YEJIOBEKA. ['0JIOBHOM MO3T: pacmosokenue, ornenbl. CTBOJ TOJOBHOIO
mosra. 1IponosroBarslii MO3T, CTpOeHHE, PACIONOXEHUE, LEHTPHI, GYHKIHH. PeTHkymspHas
(opmanus, nousTHE, pactonoxenue, GpyHKIUH. MoCT: CTpOEHHE, PacIIONOKEHHE, byHKIHH,
IEHTPEL. MO3XKEYOK, CTPOEHHE, paclonoxeHue, meHTpsl. Cpenmmit mosr. Hoxkn mosra,
CTPOCHHE, DPACIOJNIOKEHHE, LCHTPLL ETBEPOXOJIMHUE, CTPOCHHE, DACIONOXKEHHE, LEHTPEL,
dynximum.  IIpoMeXxyTOdHEII  MO3L, CTPOEHHE, pACIOIOKCHHE, LEHTPBl, (QYHKITHH.
IIpoBonsmme myTH romxoBHOro Mmosra. OGONOYKM TOJOBHOTO MO3ra, MEXOOOIOYCUHBIE
npoctpancTsa. JIuksop: oGpaszosanue, cocTas, GyHKimu. COBpeMEHHBIE HHCTPYMEHTAIBHBIE
METOABI IHArHOCTHKM (DYyHKIHOHAIBHOTO COCTOSIHHMS CTBOJA MO3rd. 3HAUEHHE JULI
JMArHOCTHKH, OPraHM3aIUH JICUCOHBIX U IPODUIAKTHICCKAX MEPOIIPUSITHH.

DYHKUYUOHAbHAA  AHAMOMUA KOHEUH020 Mo32a. Anamomo-usuonozuuecxkue
0cobDeHHOCmU 6bICUiel] HEPBHOT OeAmMeNbHOCHIL

IocnoiiHoe cTpoenue KOpBI ToONOBHOrO Mo3ra. KoHeuHsI# Mo3r, cTpoerue. BasanbHble
ANpa MX 3HAYCHHE. [IPOEKIMOHHBIE 30HEI KOPHI TOJOBHOrO Mo3ra. JInmbmueckasr cucrema,
CIPYKTYpBI, ~pacHonoxeHnue, (yHKiwmu. CTPyKTYphI, OCYIIECTBISIONIME IICHXHYECKYIO
AEATENLHOCTE. DU3HOIOrHYECKUE CBOUCTBA KOPBL YCIOBHBIN pedieKC, BHIBL, TOPMOXKCHHE
ycinoBHOTO peduiekca. DOpMHPOBAHHE IUHAMHYECKOrO cTepeotuna. | u 1 curHambHbIe
cucTeMbl. THIBI BhICIIEH HEPBHOM AesATeNbHOCTH. DU3HONOTHUECKHE OCHOBBI MIAMSITH, peun,
cosHanus. CoBpeMEHHBIE METOIbI (YHKIMOHANBHON JHATHOCTHKH COCTOSHHUS BBICIICH
HEPBHOM  JNCATCNBHOCTH. 3HAYeHWe JUIL JIMACHOCTHKH, OpPTaHH3allHM  JIEYeOHBIX 1
IpOQHIIAKTHIECKIX MEPOIIPHSITHI.

Cnunnomoszoevie Hepebl

CTpykTypbl Tepu()epuuecKoil HEPBHOH CHCTEMBL 3HAdYeHUE nepudepudecKoi
HEPBHOH cHCTeMbl B repepade mH(opmamuu. CTpPOCHHE CIMHHOMO3TOBBIX HEPBOB, HX
Kojqu4ecTBO. BeTBm cnuHHOMO3roBoro Hepsa. COBpPEMEHHBIE METOMBI  JIHATHOCTHKH
(DYHKIIMOHANBHOTO ~ COCTOSIHUSL —MepU(EpPHIeckoil HepBHON CHCTeMBL 3HAUCHIE JUISL
AUArHOCTHKH, OPraHU3aLUH JICYEOHBIX U IPOYHIAKTUICCKHX MEPOIPHATHIL.



Yepennovie nHepewi

KonmuuecTBo ¥ HasBaHWE 4YepPEHHBIX HEPBOB. DYHKIMOHAIBLHBIE BHIBI YEPEHBIX
HepBOB. Hassanue, MecTo 06pa3oBaHus, MECTO BBIXOJA M3 MO3Ta, MOJOCTH yeperna. OGnacTu
HHHEpBaIWK 12 map yepernHbrx HepBoB.

Bezemamusnaa nepenas cucmema

Mexanusm TpO(QHYECKOTO BIMSHHS BETETATMBHON HEPBHON CHCTEMBI OTIHYHS
BETETATUBHOM HEPBHOM CHCTEMbI OT COMATHYecKoM. OGnacTu WHHepBAIMM M (YHKIHH
BEreTaTUBHOM HEPBHOM chcTeMbl. Kinaccudukarms BereraruBHol HepBHOHM cucteMbl. O6mias
XapaKTEPUCTHKA BETCTATHBHOW HEPBHOM CHUCTEeMBI M €€ 4YacTed. Pojib CHMIAaTHYeCKOH u
[apacuMIIaTHYECKOM HEPBHOM CHCTEMBI B YJOBIETBOPEHHM NOTpeGHOCTel opraHmaMa
gesioBeka. llenTpaneHble M nepupepudeckme OTAEHbL. BIHsHME CHMIATHUECKOM H
apaCHMIIATHYECKON HEPBHOU CHCTEMEBI Ha JIEATENIBHOCTD BHYTPEHHUX OPraHOB.

JKenesbl BHyTpenneii cexpenun. JKeness! BHyTpenHe# cexperuu. IOpMOHBL Brjibl
TOPMOHOB, HX XapaKTepucTUKa. MexaHusm nedcTBus ropMOHOB. Opranbi-MUIIEHH. I 0pMOHEI
M HMX 3HA4YCHUE IJI1 OpraHU3Ma, OTIMYKE OT (epMmeHTOB. I[loHsTHE O TI'yMOpanbHOM
peryimsanuu. Ponb  rymopanpHOH peryisumu Uit opranusMma. 1I[MToBHjHAs  kenesa:
PacIIOJIOKEHHUE, CTPOCHHE, TOPMOHBI UX JeHcTBHe. 3a00JIeBaHUs IUTOBHUIHON JKEJE3hl KAK
PETHOHANIbHAS MATOJIOTHsL. Ha/[lIOYEUHNKH: PACIIONOKEHHE, CTPOEHHE, TOPMOHBI HX JICHCTBHE.
['opMOHEBI MOKETy TOUHO JKene3bl, UX aelicTBue. [IposBieHne THITO- 1 TUIEPQYHKIUN KETES
BHYTPEHHEH CeKperru. Bo3pacTHble OCOOEHHOCTH OSHIOKPUHHOM CHCTEMBI. MeTOb
MCCTIENIOBAHMS (DyHKIMOHATBHOTO COCTOSIHUSI JKEJIe3 BHYTPEHHEHM CEKPELHH, 3HAYEHHE B
JIarHOCTUKE 3a00JICBAHMM, OpraHU3aliK JIEYEOHEIX U MPOGUIAKTHYECKHX MEPOIPUSTHIL.

Onopuo-geuratensHasi cucremMa. OYHKIUM — ONOPHO-IABHTATENLHON — CHCTEMEL
Crpoenne ckenera. CTpoenue U coctaB KocTed. Opranuyeckoe H HEOPraHWUECKOe BEMIECTRO
KocTH. Poct xocre#t B Tommuny. CoeIMHEHHUS KOCTEH: HENpepHIBHEIE, CYCTaBbL, IIOJIyCYCTaBBHL.
[lepBas momoImp IpH HepesioMax, BHIBUXAX M PACTSKSHHUSIX.

Bunpr xocreid. Crpoenre KocTH Kak oprana. Poct KocTH B JUIHHY H TOJIIUHY. Bumsl
coenuHenus koctedl. CTpoeHHe M BHIBI CYCTaBOB, MX KiacCH(UKAIUs. BHIBI JABWIKEHHI B
cycraBaX. OCOOCHHOCTH CTPOEHHUS CKENETa YeTIOBEKA B PA3HBIE BO3PACTHBIE TIEPHO/IbI YKU3HH.
CTpykTypHBIe 00pa3oBaHMs, COCTABISIOLIME CKENET TYJNOBHINA. [l03BOHOYHMK, OTJIEJEI,
u3ruObl. CTpOEHWE TNl MO3BOHKOB B IIECHHOM, TPYIHOM, KPECTIIOBOM OTHENAX, CTpOECHHE
Korrarka, OCoOeHHOCTH coenuHenus. I'pyHas KIIETKa, OCOGEHHOCTH CTPOCHHS B Pa3iIAIHBIE
BO3PACTHBIE IEPUOJIBL, anepTypsl. CTpoeHue rpyauHel, pebep, ux coequnerne. CoeHHEHne
pebep ¢ mo3BoHOYHMKOM. COBpPEMEHHBIE HHCTPYMEHTAIBHBIE METOMBI HCCIIEIOBAHS:
pentrenorpadus rpynHod xkietkn. OCOOEHHOCTH PEHTTEHOAHATOMHM TPYIHOM KIETKH.
3HaueHWE JUIA JIMATHOCTHKH, JCYCHHs W NpO(HIAKTHKE HAPYLICHAH OCAHKH B pa3Hble
BO3PACTHBIE TIEPUOIEI.

Ckenem eepxHux Koneunocmeii

OtTnensl  ckenera BepXHHX KOHeuHCTeH. CTpOeHHE KOCTel IUIeYeBOro  mosica.
OcobeHHOCTH CTPOEHHUS KOCTEl BEPXHHIX KOHEYHOCTEH Bpa3HEIE BO3PACTHBIE IIEPUO/IBI KU3HH
gesioBeka. CoelMHEHHUsI KOCTel BEPXHUX KOHEYHOCTEH, ABIDKCHHS B HUX. THUIIMYHBIE MecTa
HEPENIOMOB KOHEUHOCTeH. OCOOEHHOCTH MEPETTOMOB KOCTEH BEPXHUX KOHEUHOCTEH B IETCKOM
M CTapuecKoM Bo3pacte. MHCTpyMEHTaNbHBIE METOJBI HCCIEIOBAHUS KOCTEH M CyCTAaBOB
KOHEYHOCTEH: PEHTTCHOrpadus, IEHCHTOMETPHS. 3HAYCHHE JUIS IHATHOCTHKH, OPraHH3allii
JIe4eOHBIX U IPOPHUITAKTHIECCKUX MEPOIIPHSATHIA.

Ckenem HUMCHUX KOHeuHOCmell

OtTzensr ckenera HIKHIX KOHEYHOCTEH. CTPOEHHE TA30BOr0 MM0SCA, TIOJIOBBICOTIIHIMS
CTPOCHHS Ta3a, pasMepsl XKEHCKOro Tasa. CrocoOk! ero m3mepenus. OCOGEHHOCTH CTPOCHHS
KOCTEH HI)KHUX KOHEYHOCTEH B pasHBIC BO3PACTHBIE MEPHOIBI XKH3HH YeiioBeka. CoeMHEeHIS
KOCTEH HIDKHHUX KOHEYHOCTEH, JBIDKeHHs B HUX. OCOGEHHOCTH IIEPEIOMOB KOCTeH HUYKHIX
KOHEYHOCTEH B JIETCKOM M CTAPYECKOM Bo3pacte. MHCTpyMeHTATbHBIE METO/IbI HCCIIETOBAHMS
KOCTEH M CyCTaBOB KOHEYHOCTEH: pEHTTreHOrpaus, IEHCHTOMETpHS. 3HAYECHHE JUIA



AMATHOCTUKH, OPTaHU3AIMHU JIEYEOHEIX U MIPO(PUIAKTHUECKUX MEPOIIPHATHI

Ckenem 2010601

AHATOMO-(DU3HONOTUIECKHE OCOOEHHOCTH CTPOCHHS KOCTEH deperma B pa3HbIE
IIEPHOZBI JKU3HH dYenmoBeka. OOnacTd TroyoBhl, Tomorpapuveckre 06pa3soBaHUAX TOJOBBL
Tonorpadmst ocHoBanwmst yepena. Uepen B IeIOM, OTIENBI YepETa U KOCTH HX 00pasyIoIHe.
Coenuuenust kocteit uepena. [Tonmossie pasnuunms deperna. Oco6eHHOCTH CTPOCHHS B PA3HBIE
BO3PACTHBIE IEPUOJIBI.

Mpyiuiyst mynosunia

Tonorpapuueckne o6pazoBaHHs TyIOBHINA: OONACTM CIIMHBI, TPYLH, JKHBOTA,
IyIIOYHOE KOJIBLIO, IaxOBBIM KaHal. MBIIIBl CIUHEL (IPYyIIel, Tomorpadus, Ha3BaHUSL,
(yHKIMH, MecTa HaYaNla M MPUKPEIUICHNAS ). MBIIIE! Tpyay (TPYIIIILL, Tonorpadusi, Ha3BaHud,
(yHKIME, MecTa Hadaga M HPUKPEIUICHHs). MBI KHBOTA (TpYIIIBL Tonorpadus,
Ha3BaHMsA, (YHKIMH, MeCTa Havala M IpHKpervieHus). Jmadparma (dactw, OTBepcTHS,
¢yskiun). OCHOBHBIE HHCTPYMEHTAIBHEIC METOMBI HCCIETOBAHMA: MHOIPAQUS MBI
TYJIOBHINA, TeInorpadus. 3HaueHWE B IHArHOCTHKE 3a0O0N€BaHWil MBI ¥ BHYTPEHHHX
OPraHoB, B OpraHU3alUK JeUeOHBIX MEPOIIPHUSITHIA.

Mbiuiyvl eepxHux KoHeuHocmell

Tomorpaduueckre oOpa3oBanus BEpXHMX KOHeYHOCTeH. MEBIIIBI IJIEUEBOro mosica
(Ha3Banms, (YHKIMHM, MeCTa Hayajia W MPUKPEIUIeHHs). MBIIsl cBOGOMHOMN BEpXHEH
KOHEYHOCTeH (IPpyINIbl, HasBaHus, QYHKIMH, MECTa Hadala U TPUKpEIienns). OupeaeeHue
TOHYCa MBI BEPXHUX KOHEYHOCTEH. Ompe/iesleHre MBIIICYHON CHUIIBI BEPXHMX KOHEYHOCTEH
Ipyu  [OMOIIM JHWHAMOMETpa. 3HAYeHWE B JMATHOCTHKE ¥ JIEUYCHHM 3a00JICBAHWIA,
OpraHM3alluy peadbUINTAallMOHHOTO TIeproia. [IpUHIUIIEI IMMOOHITH3AIIHH.

Mbluiyvt HUMCHUX KOHeYHOCmell

Tonorpaguueckre ob6pa3oBaHWs HWKHHX KOHEYHOCTE. MBIIIIBI TA30BOTO MOSCA
(Tpymmbl, Ha3sBaHUsA, (YHKIUH, MECTa HAYaNa M IIPUKPEIIIEHNs). MBIIIIEl CBOGOMHON HIDKHEH
KOHEYHOCTeH (HasBaHMS, QYHKUMHM, MECTa Hayana ¥ IpHKperuteHus). OmpeeleHHe TOHyCa
MBI HM)KHAX KOHCYHOCTCH. 3HAYeHWE B JMATHOCTHKE W JIEYECHHH 3a00JICBAHMIA,
OpraHU3alliK peadUINTAalMOHHOTO TTeprosia. [IpUHIUIIEI IMMOOHITH3AIHH.
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JKeBarenbHple MBIIIEL, TOYKM Hadala W HPUKPEIUICHHs, (yHKIHH. MuMHUecKue
MBIIIIEI, TOYKH HAvalma W TPUKPEIUICHHsA, (DYyHKUMH. MEIINBl IIed, TOYKM Hayajga u
IPUKPEIUICHHs], (QYHKUUM. 3HAYCHWE B JMATHOCTHKE 3a00JCBAHWIM KOCTHO-MBIIIEUHBIX M
HEPBHBIX 00pa3oBaHuil ImeH. VIHCTpyMEHTaIbHBIE METOMBI HCCIIENOBAHMUS: MUOTpadus
TIO/IKOXXHOM MBIIIIBI IIeH. 3HAYEHHE B JHATHOCTUKE 3a00JIeBaHUi U OpPraHM3aliH JIeUeGHBIX
MEPOIIPUATUHA.

PedextopHplil XapakTep mesTenpHOCTH MbIul. Koopauuarums nermkenuil. Biusmie
pPHUTMa ¥ HAarpy3KH Ha pPaboTOCIIOCOOHOCTE MBIIIL. Y TOMJICHHE.

Buyrpennsit  cpega  opraHmsma:  KpoBb, JM(a, TKAHEBAS  KHIKOCTD.
OTHOCHTENEHOE TTIOCTOSIHCTBO BHYTPEHHEN Cpe/ibl OpraHu3Ma.

Kpoeb. @ynxmuu xposu. CocraB KpoBH: IiasMa, (DOPMEHHBIE OSIEMEHTHL Pob
OPHUTPOLUTOB B IEpeHOCe ra3oB. CBEpPThIBAHUE KPOBM KaK 3alllUTHAS PEAKIMs OPTaHH3MA.
Oyuknuu nefikonutoB. Manokposue. IMMYHHTET B €10 BHILL I'pymnmsr kposu. [lepenusanue
KPOBH U €r0 3HAUYCHHUE,

JInmda. Jlumdoobpaszopanue. Jlmkenue mumdsl B muMpaTHUECKuX cocymax.
Otnmune muMQB! oT 11a3mMbl. TKaHeBas KUAKOCTD, e¢ 3HAYCHHE.

Cucrema opranos xposoobparenus. OYHKIHM OPraHoB KpoBooOparrenus. bonpmoi
¥ Mallbli KPYTH KPOBOOOpALIEHHs. APTEpHH, KAWLl i BeHBL CepaIle, ero CTpoeHHe u
pabota. Knamamer cepama. CBOWCTBA CEpIEUHON MBIIIITEL Ilynee, ero ompenenenue.
KpossiHoe naBnenne u CKOPOCTH JBH)KEHHS KPOBH B DA3IHUHBIX YUACTKAX KPOBEHOCHOTO
pycia. llepBasi HOMOIIL IIPH apTEPHANIBHOM M BEHO3HOM KPOBOTeYeHuH. [I0HSITHE 0 HEPBHOU
¥ TYMOPAIIbHO! PEryJISiuu paboThI CEpAITa U KPOBEHOCHBIX COCY/IOB.



Cucrema opranos apixanus. OyEKIMHM OpraHoB AbIXaHWs. J[pIXaTeNbHBIC IIyTH.
['omocosoii anmapar. Ctpoenue jerkux. JIerkue, BHEIIHEe CTPOEHHE, BHYTPEHHEE CTPOCHHE:
JI0JI, CETMEHTBI, JOJbKH, alluHyC. ['a3000MeH B JIETKMX U TKAHAX. MeXaHW3M IbIXaTeIbHBIX
aBxeHni. JKusHennas eMkocTh NErkux. IlepeHoc ra3oB kpoBbro. ICKyCCTBEHHOE JIBIXAHHE.
HepBHas ¥ rymopaibHast peryJiilus JAbIXaHUs. Peryisuus IbIXaHUsSI — JbIXaTebHbLI LEHTP.
3amuTHBIE JAbIXaTeNbHbIe pedeKchl. [IoHaTHe 0 KIMHUYECKOW M GHMOTOrMYEcKOld CMEpTH.
I'mruena ppixanus. 3HaveHWe NMPaBUILHOTO JBIXAHHA. bopsba 3a 4HCTHIA BO3AYX B GBHITY,
MKoJIe ¥ Ha mpomsBoxctBe. Bpen kypemms. Ilepemaya mH(eKnuonHBIX GonesHeit (rpur,
TyOepKynes,mudTeprs) uepes BO3AyX U UX IPoUIaKTHKA.

Cucrema opranos mnumenapenusi. QYHKIMH OPraHOB IHMINEBAPEHHS. |IHINEBbBIE
IPOJYKThl M NUTATeIbHBIC BelecTBa. 3HadeHue mumm. ConepkaHue OEJKOB, >KUPOB H
YTJIEBOJIOB B OCHOBHBIX TIPYINax MHIIEBBIX IPOMYKTOB. IIuireBapureNbuble (epMEHTHI.
O6umii 0630p OpPraHoOB MUINEBAPECHHUS: OPraHbI MOJIOCTH PTa (3YOBI, SI3BIK, CIIOHHBIE YKEJIE3BI),
IMUIIEBOJ, JKEYJIOK, KHIICYHMK, IIOJDKENy[IOUHasl JKeje3a, IedeHb. V3MeHeHHe ITHINK B
Pa3IMIHBIX OTACNax MNHIIeBapuTeNbHOro TpakTta. Omnertel M.II. TlaBmoBa mo wusydenuro
AEATENIILHOCTY CIIOHHBIX JKejie3. J[eHCTBHE (epMEHTOB CIIFOHBI Ha YIIIEBOIBL BBIueNeHHe
KenynodHoro coxa. PaGorer ML [laBmoBa mo wm3ydeHwio mnmimeBapeHus. MHHMOe
KopmieHHe. OmBITEL Ha cobaKax ¢ (QUCTYNOH JKEIy[Ka, ¢ M30JMPOBAHHBIM JKEIYIOUKOM. .
CmoHa — coctas, cBoiicTBa, (yHKIMH. [lWiNeBapeHWe B TONOCTH pTa, TJIOTAHHE.
IlepeBaprBanye MUINY B XKETyIKE U TOHKOM KHInednuke. OepMeHThl. BiusHue cocTapa Iy
Ha JICATENIPHOCTh MHUINEBAPHTENBHBIX OKkene3. JKemymoumblii cox: cBOMCTBa, COCTaB.
OBaKyallls CONEPKUMOTO OSKEMy[AKa B TOHKHM KHUIIEYHMK. [lOJDKeNyZOdHAs IKelesa:
pacmonoxenue, cTpoeHue, Gpyrkin. Cocra, KOJMYECTBO, GYHKIMU IOIKENYI0IHOIO COKA.
Ileyenpb: pacrONOXKEHHWE, TPAHUIBI, MaKpo- ¥ MUKPOCKOIMYECKOE CTPOCHHE, (HYHKIIHH.
KpoBocnabxenne mnedeHn, ee cocynsl. JKemuHbIf My3BIph: pacoiOeHHE, CTpOEHHE,
Gynxmuu. CocraB u cBoiicTBa xenmun. OyHKIUH >KeTdd. Poib nedeHw u IIOJDKEITY IOUHO M
KENE3bl B IUINEBApeHWH. BcachbiBaHmme NHUTaTENBHBIX BellecTB. @OYHKIMH TOJCTOTO
KulneyHuKa. [IpuMepsr OGe3ycnoBHBIX M yCNOBHBIX MHIIEBBIX pediexcoB. HepsHas u
rymMopaibHas — peryisinus — I[HUIICBapeHUs. ['UrHeHHYecKHe  yClOBMS  HOPMAIBHOTO
numeBapenus. 1IoHATHe O mpodMIakTHKe MUINEBBIX HH(eKuui. [IumeBapeHre B TOJICTOH
Kumke. Mukpodiopa TONCTOro KuINeYHHKA, e 3HaueHue. COBpPEeMEHHBIC n1abopaTopHEIe
METO/BI UCCIICIOBAHKUS OPraHOB IHUIIEBAPEHUS. 3HAUCHUE I JUATHOCTHKHY U JICUCHHUSL.

OGmen BemecTB. VYcBoeHHe GENKOB, OJKHPOB, YIIEBOZAOB B OpraHusme.
BuyTpukieroynslif oOMeH BelecTB. YCBOEHHE IIMTATEIBHBIX BEIIECTB (accuMmAIUS).
IIporecerr pacnana (AHCCHMMIIINHUS). ACCHMUNSIMS M IUCCHMEIAIMS KaK JIBE CTOPOHBI
eMHOro mponecca obmena BerecTB. CaMOOOHOBJICHHE OpraHusMa B IIpoIlecce OOMeHa
BEIIECTB.

Ponp neuenn B oOmene BemecTs. [IpeBpalneHre SHEPruyl B OpraHusme. TeMIieparypa Tela.
3HaYCHUE [OJEPIKAHHUS TOCTOSHHOM TeMIIepaTypsl Tena. [10TpeGHOCT OpraHusma B 6eiIKax,
KHpax, yriaeBojax, Boie u coysix. KajopuiiHOCTh MHINEBOro paruona. BuTaMuHbl. 3HaueHmne
BATAMUHOB. BuramuHHBIL OOMeH, 3HaueHWe, KIacCHQUKaUMs BUTAMHHOB, HOPMBI
norpebnerus. MCToYHMKM BHTaMUHOB. Bo3pacTHBIE 0COGEHHOCTH NHINEBOTO pAIMOHA,
obmera BewecTs. [lonsatne 06 oxupeHnn, HCTOIEHNE (NedHIUTe MACCH Tela), HapyLUIeHUT
YTIIEBOZAHOTO OOMEHa, MHOHATHE 00 aBuTamMuHO3e. COBPEMEHHBIE METObI IMATHOCTHKH
oOMEHa BEINECTB W OHEPrHH. 3HAuYCHHE JUIsl IUATHOCTHKH 3abONCBAHHl, OpraHM3aluu
JNeYeOHBIX U MPOMHIAKTHYCCKHX MEPOIPHATHH. 3a00NEBAHHS, CBI3aHHBIE C HEIOCTATKOM
BUTAMHHOB B IIUIIE. 3HAYEHHE [IPABUIFHOTO TUTAHKS UL OPTaHU3Ma.

Cucrema opranoB BbigeneHus. QOYHKIMM OPraHOB BbIIEIeHHS. Beiienenue
IpOyKToB oOMeHa. Opranbl MOYEBBIICTHTENBHON cucTeMbl Iloukm. Pacmonoxenwe,
TPaHMUIEL, KPOBOCHAOMKEHHE MaKpOCKONUYECKOe H  yIBTPAMHKPOCKOIHYECKOE CTPOCHHE
nouek. CTpyKTypHO-(QyHKIMOHANEHAS eIMHHNA TOYeK — HeppoH. CTpoeHue HedpoHa.
MoueTouHMKH, CTpOCHHE, paclonokeHne, (GyHKOuH. ModeBoit Iy3bIpb, CTPOCHHE,



pacronoxenne, (QyHKiuH. 3HAYCHHE OPraHOB BBIUIENCHUS B IOMIEPKAHHH IOCTOSHCTBA
BHYTPEHHEH CPEJIbI OpraHu3Ma.

Koxa. ®ynkruu xoxu. CrpoeHne koxu. IIpom3BojHBIE KOXH. POib KOXKH B
peryisinu - Terioodmena. Ilepsas momorne mpH 0OMOpPaXKHBAHMH, OXOTE, TEIIOBOM H
COJIHEYHOM  yHapaX. 3HAaUYCHHC 3aKaJluBaHWs OPTaHM3MA. ECTECTBEHHBIE  (hAKTOPHI
3aKaJIMBAHMsI U IIPaBHJIA ITOIB30BAHUS UMH. | HTHEHA KOXKH M OEKIIBL.

Anammsaropsl. Yuenne V.IT. [1apnopa 06 aHamsatopax. 3HayeHne aHATH3aTOPOB UL
BOCIIPHSATHS OKPY’KAIOIIEr0 MUPA.

3pureabnsiil anamusatop. Crpoenne riasa. CBETOUYBCTBUTENLHBIN alapar TJasa.
[loctpoenne n306paskeHnst Ha ceTdarTke. | MrueHa 3peHus.

CayxoBoii ananuzatop. CTpoeHHE U I'MTHEHA OpraHa ciyxa. MeXaHu3M BOCIIPHSTHS
3BYKOB.

Ocsazanne. MexaHU3MbI BOCIPUSITHUSI TIPUKOCHOBEHMS, XOJIO/IA, TEIJIA.

O6onsinue. MexaHM3M BOCIIPUATHS 3aMaX0B.

Bxyc. Mexanusm BoCIpusTHS U1K, BrIcInas HepBHAS [ESTENBHOCT.

Myskekast u keHckasi 1mosioBbIe cucrembl. [lonobie kieTkn. OIUIOOTBOpEHHE.
Pons xpomocom B mepesiade HacneNCTBEHHBIX CBOMCTB. CXO/ICTBO PAHHMX CTaIHil pasBHTHS
3apoJiplllla  4YECJIOBEKA M IO3BOHOYHBIX JKMBOTHBIX. [luTaHwe 3apojslma uenoBeka.
OcobeHHOCTH DPasBUTHS JETCKOTO H IOHOLIECKOTO OPraHM3MOB. 3HAUYeHHE (YH3UUYECKOH
KyJAbTYypbl M CIOpTa AL HOPMAIBHOTO Pa3sBUTHA M YKPEIUICHHsS OpraHu3Ma. BiusHue
aKorons, Tabaka M HAPKOTHYECKMX CPENCTB HA KIETKH, OPraHbl M CHCTEMBI OPraHOB
YeJIOBEKa B SMOPHOHAIBHBIH 1 IIOCTIMOPHOHABHBIN TIEPUOIEL

OBOJIIOLIMOHHOE YUEHUE

O6utast xapakTepiCTHKa OHOJIOTHH B JOJ@PBHHOBCKHE mepHox. ['0cmoncTso B HayKe
MeTaQU3MYECKUX  TIPEACTABICHMA O  HEW3MEHHOCTM TPHPOABI M «H3HAYATIBHON
nenecoodpasnoctiy. Tpymel Kapna JIMHHeEs [0 CHCTEMATHKE PACTEHHH M YKMBOTHBIX, WX
sHauenue. Yuenne JK.b. Jlamapka o6 3BoMONME XHMBOM IPUPOABI U €ro 3HaYeHHe. [lepBble
PYCCKHE 3BOITIOIMOHUCTEI.

Vcropuueckne  IPENNOCHUIKE — BO3HHKHOBEHWs — ydenus Uapissa  Jlapeuma.
OOmIecTBEHHO-9KOHOMHYECKHE TIPEANOCHIIKH. Y CIeXu GHOJNIOIHE B nepBo# monoBuHe XIX
BEKA. YCIEXH CENbCKOrO XO3SHCTBA B BBIBENCHHH IIOPOJ AOMAIIHUX >KHBOTHBIX M COPTOB
KYJIbTYPHBIX PacTCHHIA.

OCHOBHBIE TONIOKEHHS IBOIIONKOHHOTO yuenus Y. JlapBuHa. 3HaueHme YUYEHUs] IS
Pa3BUTHUS €CTECTBO3HAHMS. J[BIKYIIHE CUIIBI 9BOJIONHK. HacaecTBeHHOCTD. M3MEHYHBOCTS.
Bunsr nsmenumBoctu. EcrecTBeHmbii ot6op. Bemymas ponb ecTecTBEHHOTO otbopa B
sBomonun. boprba 3a cymecrBoBarne. @opMbl 60pLOLI 3a CYIECTBOBAHHSL.

VcxyceTBeHHBIA 0TOOP M HACHE/ICTBEHHAs. H3MEHUUBOCTD -~ OCHOBA BBIBEICHHS IIOPOJ
AOMAIIHAX JKABOTHBIX M COPTOB KyJBTYPHBIX pacTeHui. OOIlmee ¥ pasinudHoe MeExmy
HCKYCCTBEHHBIM M €CTECTBEHHBIM OTOOPOM.

[TonsaTre 06 ypoBHSIX 3BOIOMHUOHHBIX TIPEOOPA3ZOBAHMIL.

Muxpossomrouns. I'eneTrka 1 Teopus sBoionud. [lomynsims Kak sSneMeHTapHas
SBOJIIOLMOHHAS eIMHUIA. ['eHeTrKa nonyanuii. Mneansusle u peaqbHble HOMYILIHH. 3aKOH
Xapnu-BaiinGepra. Peseps Haclne[CTBEHHOH H3MEHUYMBOCTH B IIPHPOIHBIX ITOILYJIALUSIX.
['eneTnueckne mporecchl B HOmMynsimusX. IIOHATHE 00 HSKONOTHYECKOH M TeHETHYECKOi
XapaKTEPUCTHKAX IMOMyJsIMA. DjaeMeHTapHble (HaKTOPbl MUKDPOSBOIIONUH. ECTeCTBEHHBIH
0TOOp - HampaBjsIOMEH (YaKTOp 3BONOLMA. TBOPYECKAS POIH ECTECTBEHHOIO otbopa.
DOpMBI  €CTECTBEHHOTO 0T6Opa, HX CBS3b M COOTHONIEHHE C YCIOBHSMH CPEJIBL.
Bunoobpasosanue - pesynpTaT MHKpOSBONIONEH. [lyTH BHI006Gpasosanms. Buy. Kpurepun
Buja. CTpyKTypa Bujia (IIOyBH/IBL, IOABH/IB], SKOTHITEL, TIOYJISIIH).

MakposBosiouusi. Bo3HMKHOBEHHE HAIBHIOBEIX TaKCOHOB. MOpMBI (uUiOreHesa:
(prieTHYecKas SBOJIONMS, THBEPIEHTHAS SBOJIONHS, NAPAIIIEIH3M, KoHBepreHuus. [loHsarue
0 ckopoctd  spomonud.  COOTHONmIEHHE  MEXTY MHKPO- M MaKpO3BOJIOIHEHL.



IIpucrocobuTensHpIil XapaKkTep 9BoIONHA. OTHOCHTENBHAS TIETeCO06Pa3HOCTS.

['aBuple HampaBieHHs SBONIONEH (apoMop]o3, HIMOAJAIITAIMS, JIETEHEepaIus).
buonormyeckuit perpecc u 6monormyeckwuii mporpecc (A.H. Cesepries). BriMupanue BuoB
KaK pe3yibTarT OHONOrHYecKoro perpecca. IIyTH JOCTHKEHHs GHOJOTMYECKOTO HpOrpecca.
PesynbraTsl 3BOJIONMH: OpraHUYecKas [eJecO00Pa3HOCTh, IPUCIOCOBIEHHOCT OpraHU3MOB,
MHOT000pa3ue BHIOB, IOCTEIICHHOE YCIIOKHEHHE OPraHU3aIHH.

Cucrema pacTeHuit U JKUBOTHEIX - 0TOOpaXKEHUE SBOJIONHH. [[PHHITHIIE! COBPEMEHHOM
KJIacCH(DUKALUH OPraHu3MOB. TaKCOHOMUYECKUE €THHHMIIBL.

PA3SBUTUE OPTAHUYECKOI'O MUPA

Bosuuxuosenue xusnn Ha 3emie. XKu3Hbp — KadecTBeHHO HOBas (opMa IBHIKEHHS
MarepuH. JIoHay4Hble TIPEACTABICHHS O I[POMCXOXKICHHH OKM3HH. YUeHHe O
camoszapoxaenun. Padotsl Penn u Ilactepa, oKasaBiie HEBO3MOKHOCTH CAMO3APOIIEHHS
KU3HE. Teopun 3aHOCA KM3HU Ha 3eMITIO C JIPYTHX KOCMUYECKUX Tell. COBpEMEHHBIE TEOPHUH
BO3HUKHOBEHHS XU3HHU Ha 3eMIIe U3 TeJl HexXuBoi mpupoxs! (A.W. Omapun u ap.).

OcHOBHbIC ~ 7I0KA3aTENbCTBA SBOIIONHA OPTaHUYECKOTO MHDA: CPaBHUTEIHHO-
aHAaTOMHYCCKHE, oMOpHonoruyeckue, Ouoreorpauueckie W  MANCOHTONOIMYECKHE.
CpaBHHTENBHOE H3YYEHHE CTPOECHMS COBPEMEHHBIX JKHBOTHBIX H pacTeHMH C TIIENBIO
AOKA3aTeNIbCTBA MX MCTOPUYECKOTO pa3BUTHA. ['OMONOrHS W aHajorus. PymuMeHTHI u
aTaBU3MBbl B CTPOCHUM COBPEMEHHBIX OPraHH3MOB KaK JIOKA3aTEILCTBO 3BOJIONUH. CXOICTBO
3apOJBIIICBOTO PAa3BUTHS OPraHM3MOB KaK J0Ka3aTEIbCTBO EIAMHCTBA MX IIPOMUCXONKICHHUS.
buorenernueckuit 3akon Mromiepa-I'ekkes.

['/iaBHbIE HATIpaBEHMs SBOIIOLMH - MYTH PA3BUTHS OPraHHYECKOTO mupa. [lenenue
MCTOPHM 3eMJIM Ha OPbl M INEPHOABL Pa3BUTHE OpraHMyeckoro Mupa B apxencKyro,
NPOTEPO3OUCKYIO W MANCO30MCKyI0 3phl. BO3HWKHOBEHHE pACTEHHH H IKMBOTHBIX -
AUBCPreHIMsS B OPraHHYeCKOM MHUpe 10 crnocoOy mnuraus. OIHOKICTOYHLIE U
MHOTOKJIETOYHBIE OPTAHU3MEL.

Beixox XMBOTHBIX Ha cymry. BO3HHKHOBEHHE MO3BOHOUHEIX ITyTEM IOBBIICHHS
OpraHu3aliu, pPasBUTHs MPUCIOCOONCHUH IMMPOKOTO 3HAYCHWSI M DPACHIMPEHHS CpPEIbI
oburanusa. Kwucremepble kak Tpemks 3eMHOBOAHBIX. [loSIBIEHHE w1 paciBeT JIPEBHHX
3eMHOBOJIHBIX. Creronedans! - cOOpHast rpyIna IpeBHUX 3¢MHOBO/IHBIX.

Pasutme opraHuueckoro Mmpa B ME3030HCKYIO 3py. ['OCIOICTBO TONOCEMEHHBIX.
[losiBienre ¥ pacIpoOCTpaHEHWE  IOKPHITOCEMEHHBIX.  Paciper IIPECMBIKAIOIIHAXCSI.
Bo3nukHOBEHHE NTHUIl ¥ MIIEKONUTAIONMX. IIOSBIICHHE KOCTHUCTBIX pe10. [Ipuumubl
BBIMUPAHHS I'OJIOCEMEHHBIX M IIPECMBIKAIOIIMXCSI B ME3030MCKYIO 3pYy.

Pasgurte  oprammueckoro  mmpa B KaifHO30iCKylo  apy.  [0CrozicTBO
TIOKPBITOCCMEHHBIX, HACEKOMBIX, NTHI[ W MIJIEKONHUTAIONHUX. BO3HUKHOBEHHE B IIpomecce
9BOJIFOI[MH MHOTOYMCIICHHBIX IIPUCTIOCOOICHME K pa3HOOOpa3HBIM CpejaM OOHTaHHSL.

Biusiaie pesitenbHOCTH YenoBeka Ha MHOIOOOpasHe BHIOB, IPHPOAHBIE COOOIIECTRA
U UX OXpaHa. ,

ITPOUCXOXJIEHVE YEJIOBEKA

YenoBekoobpasHbie 06€3bAHEI i 4einoBeK. U. JAPBHH O MPOUCXOXKIEHHH YETOBEKa OT
KUBOTHBIX. J[BMDKYILIME CHIIBI aHTPOIIOTEHE3d: COIHANBHBIE W OHOJIOIMYECKHE (bakTopsL.
Benymas ponb 3aKOHOB OOINECTBEHHON XH3HH B COIHANBHOM IIPOIPECCE YEIOBEYECCTBA.
Postb 6rooruueckux 1 conuanbHbIX (paKTOPOB B SBOJIOLMH YEI0BEKA.

Vckoraemble ocranku yenosexa. Haxonxu B Tamsanuu. J[peBHeiiue o, [peBune
noan (HeaHnaepTanbIsn). Vickomaemble JIFOIM COBPEMEHHOTO THITA (KpOMaHBOHIIE).

Benymas poimb 3akOHOB OOINECTBEHHOM JKM3HM B  COIMMAILHOM mporpecce
denoBeuecTBa. ENMHCTBO MPOMCXOMICHHS YENOBEYECKHX pac. AHTHHAYUHAS, peaKIMOHHAS
CYIIHOCTh «COIHMAaIbHOTO AaPBUHU3MAY U PACH3MA.

OCHOBBI TUTOJIOT' U

ITousitust 06 ypoOBHSX OpPraHM3alMH SKHBBIX cucTeM. KieTo4HbII YPOBeHb
OpraHH3anMH.



Kierka — jxuBas snemenTapHas cHCTeMa, JeXalias B OCHOBE CTPOEHHS M PA3BHTHS
opraHusmoB. Vcropus OTKpbITHs KieTku. OCHOBHBIC IIOJNIOXKEHHs KJIETOYHOH TEOpHH.
CoBpeMeHHBIE METO/IBI HCCIIEOBAHMS KIIETKH.

Xumndeckasi opraHumsanusi kierkd. Kiaccupukanys XUMHUECKHX 3JIEMEHTOB.
Conepxanre XMMHYECKHX JJIEMEHTOB B JKHBBIX CHCTeMax. Boja m Jpyrue HeopraHHueckue
BEIIIECTBA U UX POJIb B XKU3HEJEATEIBHOCTH YKMBBIX CHCTEM.

Opranuyeckue BelecTsa.

Yraesoabl. MoHOCaxapHIb X HOJECaxapyibl. YHKIMH yIIEBOLOB B KIETKE.

JInnuaer (KEpsI 1 uron/isn). OYHKIMA YKXUPOB U JIMIIOUIOB B KIIETKE.

besnxn xax 6unonmosinmepbl. AMHHOKHCIIOTEL, X CTPYKTYpa U cBoMcta. IlepBrunas,
BTOPUYHAS, TPETHIHAS M YCTBEPTHYHAS CTPYKTYPBI OEIKOBON MOJIEKYIIBI. [IpUMEpHI IIPOCTHIX
M CIOXHBIX OenkoB. @Dynknuu OenxoB B kierke. DepMEHTH, HX pONb B IPoOIEccax
YKU3HENEATENbHOCTH KJICTKH.

Hyxuennospie xuciaorsl. PHK n JIHK kax 6uononumepsr. @ynxiumu. Hykieotuipr,
MX CTPOGHHE H COCIMHCHWE IIpU OOpPa30BAHMH IONHHYKICOTHIHOM muenu. IIpuHium
xommieMenTapHocTy. Pemmikanus JIHK xak peaxius MaTpuunoro cuurtesa. CTpykTypa H
suel PHK. Kog JTHK (PHK).

Crpoenne kieTku. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI 3yKAPHOTHUCCKOM KICTKH:
Hapy>KHasl KIETOYHas MeMOpaHa, nuromiasma u aapo. Ctpoerne u Gpynxunuu. OpraHeiuisl u
BJIOYCHMsT IUTOINIa3Mbl.  CTpoenne u  Qynxumuu. CXOACTBO ¥ pasiudue MEXIy
PaCTUTENbHBIMH M JKMBOTHBIMH  KJ€TKaMH. CTpPOCHHE MPOKAPUOTHYECKOH  KIIETKH.
IIpoxaproTryeckas ¥ dykapuoTHdeckast KiaeTkd, CX0JCTBA H OTIIHYHSL.

Hexuerounpie ¢gopmpbl xkusnu. Bupycel. YIiIsTpaMUKpOCKOTMUYECKas OpraHM3aIds
BUPYCOB U OakTepro(aros, MX 3HAYEHHE W PONIb B MPHUpOJE. BUpycHble GOIE3HH YeloBeKa,
YKMBOTHBIX U pacTeHu#. [Ipumepsr.

O6men BemecTs M YHEPrUH B KjIeTKe. [[aCTHUECKHil U SHEPreTHUECKHit 0OMEH —
OCHOBA XU3HEESITEIILHOCTH KIIETKH.

IInacrraecknit o6meH. ABTOTpodHBIC, MHKCOTPO(HBIE H TeTepoTPOpHBIE KIETKH.
XeMOoCHUHTE3.

®orocunTe3. OcoOEHHOCTH OOMEHA BEIIECTB M JSHEPTMH B PACTHTEIBHON KIIETKE.
bronornyecku#t cmbicn  porocunresa. Xmoporactsl. CB3b CTPYKTYpHl W GyHKIHH.
CeeroBast (aza Qorocunresa. TemnoBas (asza ¢orocuntesa. Poms depmentos. [lyTu
TOBBIIICHHS IPOAYKTHBHOCTH IIPOIECCOB (POTOCHHTE3A Y CEIBCKOX 03 CTBEHHBIX PACTCHHIL.

brocunTes 6enxa. Ponb HYKIEHHOBBIX KHCIOT B IIpoliecce GHOCHHTe3a Genka. I'eH u
ero poinb B Owmocuntese Oemka. Kom JHK. Peakiuu MmarpuyHoro cmuTe3a Oeika -
TPAHCKPHIILHUS ¥ TpaHC/Anus. Poib (hepMeHTOB B OCYIIECTBIEHNN OHOCHHTE3a HeKa.

Ouepretndeckuit oOMmeH. Tpw sTama sSHepreTuueckoro obtmena B kierke. ATO.
Comepxanne AT® B wierke. Makpooprudeckue cBs3u B AT®. 3nasenue ATD B
JKU3HEIEATENIEHOCTH KIICTKH.

[TonuMepsl 1 MOHOMEPBI OPraHUIECKUX COETTHEHHIA.

AnaspobHast quccuMmisnusa.  [nmkomms.  Bupsr  OpokeHus.  DHepreTHueckas
5 PEKTHBHOCTHIIPOLIECCOB TIIMKOJIM3A B OPOIKEHHS.

Aspobnast puccummsnus. OcHOBHBIE ocobeHHOCTH mKiIa Kpebea (6uonornueckuit
cmbIci). MuToxonpun. CBsi3b CTPYKTYPBI B (DYHKITHH.

Jenenne Kierok. AmMuTO3 Kak (opma JeNeHHs HHTep(pA3HOLO supa, He
COTIPOBOXKIAFOIIASACS PABHOMEPHBIM PaCIpeIEIeHHEM HACIeICTBEHHOIO MaTepHAIa.

Henenwe — Ouonormveckwii Ipomecc, Jexaluii B OCHOBE DasMHOXKEHHS U
HHAUBA/TYAJIbHOTO  PasBUTHS OpraHu3MoB. COCTOSHME HACIEACTBEHHOTO MarepHaga B
nenensmemes siape IlocrogncTso xommdectsa JIHK B supe. Mutotnueckuit ukin. Y nBoeHHe
JIHK nmepen mMuTozom.

MuuBuyanbHOCTh M CTPOCHHE XPOMOCOM. | arlIOMTHBIN W AMILIOMIHDIHN HabOophI
XpoMocoM. HempephIBHOCTE M IPEeMCTBEHHOCTh XPOMOCOM. BHIOBOE MOCTOSHCTBO UHCIIA



XPOMOCOM.
Muros. OOmHOCTS mpolecca MUTOTHYECKOTO [ENCHHS KIETOK Yy 3YKAapHOT.
®aspr MuTO3a. [loBeneHne XpoMocoM B MUTO3€. BroIorndaeckuii cMpICT MATO34.
Meiiosz I u II nenenmnsi meiiosa. [ToBemenne xpomocom B Meio3e. Bromormueckmit
CMBICII MEM03a.

I'amerorenes - mpomecc (pOpMHPOBAHUS MONOBBIX KIETOK. OCOGEHHOCTH pa3BHTHS
SHMEKIIETOK U crepmMaro3ouaoB. CTpoeHHe IONOBBIX KIETOK. OIJIONOTBOPEHHE - MPOLECC
BOCCTAHOBJIEHHS TUIIJIOUHOTO Habopa XpOMOCOM.

OnTorenes — WHIMBM/YyalbHOE DPAa3BHTHE OpraHM3Ma. JMOPHOHAIBHOE pPA3BHUTHE.
Pa3BuTie OIUIOOTBOPEHHOTO sAiilla Ha IMpuMepe naHieTHrKa. [Iporece apobnenus. Mopyina.
Cramusn  Gnactymel. Ilporecc ractpymsiiup. Crammst TacTpyJbl. 3apoJbIIEBBIE JTHCTKH.
['omMosioryst  3apOJBIIEBEIX JIMCTKOB KAaK —CBHACTENHCTBO EAMHCTBA  IPOHMCXOKICHHUS
’KMBOTHBIX. 3aKiiajika TKaHe# u cucrteM oprasos. IloctamOproHansHoe paseutue. IIpsiMoe
HETpsAMoe pa3BUTHE. [IprmMeps.

Pasmuoxenne opraHusMoB. DOpMBI pPa3sMHOXEHHUS OPraHM3MOB - OECIONoe W
0JI0BOE. BHIbI 6€CIIOoro 1 nojaoBoro pa3sMHOXeHusL. [[puMepEL
I'EHETHUKA

['eHeTrKa — HayKa 0 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH M U3MEHUYMBOCTH. SHAUCHHE
TCHETHKHU I MeIUUUHBI. OCHOBHBIC TOHSTHS T€HETHKH: I'€H, aJJIeJIbHBIE W HeallelbHbIE
TEHBI; JIOMUHAHTHBIC W PEIECCHBHBIC NPHU3HAKH; T'OMO3UIOTa M TE€TEPO3UroTa; (DEHOTHII,
I€HOTHII, TEHOM, KapUOTHII, TPYTITa CICIUICHHS.

OCHOBHEIE 3aKOHOMEPHOCTH II€PeJadi HACIE/ICTBEHHBIX IPU3HAKOB.

3aKOHOMEPHOCTH HACIIe/IOBAHMs IPU3HAKOB, YyCTaHOBICHHBIE |. Memrjemem.
I'ubpunonorndyeckuit METO M3yYEHHs HACIIEACTBEHHOCTH. MOHOTHOPH IHOE CKPEITUBAHHE.

IepBrprii 3axon I. Mengenst. EnunooGpasue TUOPHIOB HEPBOrO MOKOJICHHS.

Bropoii 3axon T'. Mengensi. Pacmennenue 1mo reHotuny u (eHOTHIy THOPHIOB
BTOPOro TmoxoseHust. CTaTHCTHYECKMH XapaKTep paclierieHus. [IpOMeXyTOYHBIH THII
HACJICJOBAHUSL. AHAIU3UPYIOLIEe CKpemuBanie. CTaTHCTUYIECKU XapaKTep pacilenIeHHsl.

Tperuii 3axonm I'. Mengens. JluruGpuaHoe W NONUIHOPHIHOE CKPEIIMBAHHE.
HesaBucumoe xoMOMHMpOBaHKME HACTEJCTBEHHBIX IIPH3HAKOB TPH [H- U TIOJMTHOPHIHOM
ckpemuBaHud. (CTaTMCTMYECKMH XapaKTep HE3aBHCHMOTO HACJIENOBAHUS IPH3HAKOB.
[uTonornveckne OCHOBBI 3aKOHOB I'. Mewnzens. ['umoTe3a «4UCTOTHL ramery. Meios Kak
MaTepHallbHAsl OCHOBA 3aKOHOMEPHOCTEH HacleIOBaHWS IPU3HAKOB W TI'MIIOTE3Bl «UHUCTOTHI
ramery. SjepHas ¥ QuTOIIa3MaTHIecKast HaCJIeACTBEHHOCTh. [IpruMepEL.

XpomocomHasi Teopusi HacjexacrBeHHocTH T. Moprana. SIBIeHHE CIEIUICHHOTO
HacienoBanus. [lonHoe u Henonnoe cuemenue. Ilepekpect XxpoMocom B Meio3se - mporiece
HapYIICHHs CUEIUICHHS. XPOMOCOMHBIH MEXaHU3M OIpEENeHusI moJia. [10I0BEIe XPOMOCOMEI
1 ayTocomel. CLENTIEHHOE C MTOJIOM HaclIe[0BaHHE.,

BsaumoaeiicrBue renos. B3anmozelicTBIe allIebHBIX TeHOB. HaciemoBaHue rpymi
KpOBH KaK IPUMEP MHOXECTBEHHOTO alUIeNIM3Ma M KOJOMHHHUPOBaHWS. JIOMMHHUDPOBAHHE,
HEIIOJIHOC JIOMHHHPOBAaHHUE, CBEPXAOMUHUpPOBaHHE. B3amMozjeicTBHe HealsieNbHBIX TEHOB.
I'emotunmn  kak  IeJIOCTHAas ~ MCTOPHYECKH  CIIOXKMBINASCS  CHCTEMA. onwucras,
KOMIUIEMEHTapHOCTE, IonuMepus. [lnefforpornHoe aeiicTBIE FeHOB.

3aKOHOMEPHOCTH HM3MEHYMBOCTH. PONb T€HOTHIIA M YCIOBHI BHENTHEH Cpembl B
dbopmupoarmu peroruna. U3MeHIHBOCTE U ee GopMEL. Mo HKANHOHHAS H3MEHUHBOCTS.
Hopma peaknun. BapuanuoHHBII psi ¥ BapHalmoHHAs KpPHMBAsg, METOXBI OLpPE/EICHHS
CpeJHEH BEJMYMHLI BAPUALMOHHOTO psina. [ €HOTHIIMYECKas M3MEHUHBOCTh: KOMOHWHATHBHAS
¥ MyTallMOHHasl. [[yTi KOMOMHATHBHON M3MEHYMBOCTH. MyTaluu: reHOMHBIE, XPOMOCOMHBIE
1 TeHHbIe. MyTarennbie (GakTophl. DKCIEepUMEHTAIBHOE MOMydIeHnue MyTarmit. MyTaruu Kak
MaTepran JUld HCKYCCTBEHHOIO M €CTECTBEHHOTO 0TOOpa. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacnencTBeHHoM m3MeHunBoctd  H. WM. BaBunopa. 3arpsiHenwe mpEpOIHON  Cpesb
MyTareHaMmH M ero TOCIIECTBHS.



I'eneruka YeJIoBeKa. MeToas! HU3YUCHUA HaCJICACTBECHHOCTH YCJIOBEKA.

[[uToreHEeTHYECK U, OJIM3HEIOBEIH, FeHEAIOTUYECKHH, ITOILYJIALIMOHHO—BHUAOBOH.
[Ipenynpexnenre u JedeHre HEKOTOPHIX HACIIEICTBEHHEIX OOJIe3HEI,
BOTAHUKA
boranuka — mayka o pacrenmsx. Tkanu opraHos pacTeHuss B CBSI3H C

BEIIOJHSAEMBIMU (DYHKIMSMHU B IIETOCTHOM OpraHusme. Bsammocssss opranos. Bereratususie
OpraHbl IBETKOBOTO PACTEHHs: KOPEHb, CTeOENmb, JHUCT. ['eHepaTHBHBIE OpraHbl: I[BETOK
(compernst), mnon, cemsa. OCHOBHBIC >KH3HEHHBIE (YHKIHH PACTHTEIHHOTO OopraHu3ma:
[IUTAHWE, JbIXaHWE, POCT M pPa3BUTHE, pasMHOXeHME. J[Bkenwe pacTeHmit. CIocoObI
PacIpoCTpaHEHHMSI IIOL0B U CEMSH B IIPUPO/IE.

JKusnennble (OpPMBI IBETKOBBIX PACTCHHH: JEPEBO, MONYKYCTapHHK, KyCTapHUK,
TPABSHUCTBIC PACTEHHA - OJHONETHHE M MHOTOJETHHE. PacTeHHe W OKpyxaromas cpesa.
OxpaHa pacTeHuii.

Kopenb. Oynximn xopHs. Pa3BUTHE KOPHS M3 3apOJIBbIIIEBOr0 KOPEIIKA CEMEHH.
Bunpr opuelt (r1aBHBIM, 60KOBBIE, IPUIATOUHBIE). THITBI KOPHEBBIX CHCTEM (crepxHeBas u
MouKoBaTast). 30HbI KopHs. Poct kopms. KopreBoii wexmuk. Tkamm xopmus. Bremmee u
BHYTPECHHEE CTPOCHHE KOPHS OJHOMONLHBIX M JBYIONBHBIX DPacTeHuil. BuIom3aMeHeHwus
KOPHEH, MX CTPOCHHE, OHOJIOTHYECKOE U XO3AHCTBEHHOE 3HaueHHe. [[OTIIOIEHHe KOPHSIMM
BOJIBI M MMHEpaNBHBIX cojield. KopreBoit Bomocox. MwuHepanbHBIE CONH, HEOOXOIUMBIE
pacrennio. [TouBa Kax cpena [ XKH3HU pacTeHHit. 3HaueHne o6pabOTKH [OYBBI - BHECEHHE
YZOOPEHWH, TIOJUB ¥ PHIXJICHHE IS XH3HH KyJIbTYPHBIX PACTCHHIA.

Crebean. Oynxmuu crebns. [lober u ero yactu. BerBienue mobGera. Pa3noobpa3zue
MOOETOB: MPAMOCTOSIUE, ITON3YIHE, BHIOIIMECS, CTENIOIIIECs, nerusomnmecs. [louxa. [1ouku
BEreTaTHBHBIC, [IBETOUHBIC, CMEINaHHbIe. X cTpoeHue U pacronoxkeHue Ha creOie. Passurue
nobera u3 nouku. Poct crebis B mmHy. TKaHE cTe6Ns. AHATOMHYECKOE CTpOEHHUE CTEOJIS.
Poct crebns B Tommuny. O6pazoBanne ToaudHbIX Kouerl. Ce30HHbIE pa3IH4us B IPEBECUHE.
Bospact nepesbes. IlepenBikeHne MUHEPATBHBIX M OPraHHYECKHX BEIIECTB MO CTEOIIO.
BunonsMeHeHHble TIOGETH: KOPHEBHINE, CTOJNOHBL, KIyGeHb, JYKOBHLE, HX CTpOEHHE,
OMOJIOTHYECKOE 1 XO3SMCTBEHHOE 3HAYEHIIE.

Jlucer. Oyukuun nmucTa. BHemHee crpoenue nmcTa (MMCTOBAS ILUIACTHHKA, YEPEIIOK,
OCHOBaHUS, TNPUIUCTHUKH). JKmikoBaHume nucTheB. [IpOCTBIE W CIIOXHBIE JIMCTBSL.
JIncropacnonoxenne. Tkanu mucra. OCOGEHHOCTH BHYTPEHHETO CTPOEHHMS JIMCTA B CBSA3U C
ero ¢ynkrmsvu. Koxura u ycTbHIla, MSKOTH JHCTa (CTONGYaTtas u rybuaTtas TKaHH).
Crpoenne XuUIOK ucTa (MPOBOJAIIME MyUKH). J[BUIKCHHE JIUCTHEB.

Hakorutenue sneprum B pactennn. [[pIxanne nucThes. VCIapeHHe BOJBI JHCThIMI.
Pactennss BI@KHEIX M 3aCyNUIMBBIX MeCT OOHTAHHS. BHIOM3MEHEHHS JHCTHEB.
IIpoMO/KATENEHOCTD JKU3HH JIUCThEB. JIMCTOman. 3HadeHWe imcra JUIs pactenuit. Pomp
3CJICHBIX PACTCHUH B IIPUPOJIE M )KU3HU YEJIOBEKA M X OXPaHa.

BereraTusnoe pasMHOMKeHHE NBETKOBBIX pACTeHHil. Pa3sMHOMKEHHE pacTeHwmiH
IOCPEACTBOM ~ TOOEroB, KOPHEH M  JIMCTBEB B NPUPOJE ¥  PACTCHHEBOJICTBE
(BUIOU3MEHEHHBIMU  TIOOETaMH, CTEOJIEBBIME M KOPHEBBIME YEpEeHKAMH, OTBOJKAMH,
JACIICHHEM KYCTa, NMPHBUBKOM). BHONOrHUeckoe M XO03siCTBEHHOE 3HAYEHHE BErETATHBHOLO
Pa3MHOXKEHHS,

IlBeTox — opran ceMeHHOro pasMHOXeHHs. DYHKIHH TIBETKA. Crpoenne mnBeTKa:
IBCTOHOXKA, LBETOJIONE, OKOJNIOIBETHUK (YAllleyka W BEHYMK), THIYHHKHM, ITECTUK (IECTHKH).
Crpoenne ThrMuHKE # mectuka. L[BeTkm ojHOmonsle W oGoemomble. ONHOMOMHBIC W
ABYyIOMHBIE pacTeHHs. COLBETHS W UX OHOJOTHYECKOE 3HAYEHHE. IlepeKpecTHOE ONbUICHHE
HaceKombiMM 1 BeTpoM. CamoonbuieHue. VcKyccrBeHHOe — ombUleHHe.  J[BOMHOE
OIJIOIOTBOPEHHE Yy I[BETKOBBIX PACTEHHH u ero MexaHusMm. Ilpopacranue
nUTbIEL O1tofoTBOpenne. O6pa3oBaHue CEMEHH | UIOJA.

- Cemsa. Oyuknum cemenn. CrpoeHne cemsH (Ha IpUMEpPE JIBYAOJIBHOTO M
OZTHO/IOJIBHOTO pacTeHuit). CocTas ceMsH. Y CIOBHS IPOPACTAHMS CeMSIH. J[pIXAHHE CEMSH.



IIuTanue ¥ pocTIpoOpoCTKa.

Ilon. Oynxuwn mioga. KonmdecTBo MNOJOB M CeMSIH y pa3sNMUHBIX PACTCHHIL.
3Ha4YeHne BETKOB, TIO/IOB U CEMSH B IIPUPOJIE U IKU3HU YETIOBEKA.

OcHoOBHBIE IPyNIIBbI PACTEHMIA.

Otaen bakrepun. O6mas xapakrepucTika. CTpOEHHE MPOKAPHOTHUCCKON KIETKH.
CTpoeHne 1 XusHeneaTeNnsHOCTh Gakrepuit. Kiraccudukamms 6axrepuit 1o hopme. I Ipumepsr.
Pasmuoxxenwe Oakrepuit. PacrpocrpaneHue GakTepuii B BO3JyXe, IIOYBE, BOJE M IKMBLIX
opranu3max. baxrepun Opoxenus u rHHIOCTHBIC Gakrepuu. CUMOHOTHYECKHE GAKTEPHH.
Bonesnersoprbie Gakrepun m Gopsba ¢ Humu. Ponmb GakTepuit B IpHpOAE, MEIUIMHE,
CEJIBCKOM XO03sHCTBE U MPOMBIILIEHHOCTH Vconb30Banne GakTepuil 4eIoBeKOM.

Ornenbt 3enénnie u Bypbie Bomopocan. OOmas XapaKTEpPHUCTHKA —3€JIEHBIX
Bofopocieit. Knaccupukanus. OpHOKIETOUHbIE 3elMEHBIE BOJOPOCHH  (XIAMHIOMOHAJIA,
xnopesna). CrpoeHre U OCOOEHHOCTH IKU3HENEATENHLHOCTH. MHOTOKIETOYHBIE 3eIEHBIE
Bojopoci.  Huryathie — Bomopocmm.  Croumporumpa.  CTpoeHme H  0COGEHHOCTH
KH3HENEATENIBHOCTH. Mopcekue Bojgopocin (mamunapusi, Gpykyc). CTpoeHHEe B 0COGEHHOCTH
KU3HENEATENBHOCTH. becrosnoe U monoBoe pasMHOXKEHHE BOOpocneil. Pacmpocrpaxenie
BOJZIOPOCTICH B BOJIE U Ha Cylle. 3HaYEHHE BOJOPOCIIEi B IPUPOJIE 1 SKU3HHU YEIOBEKA.

Hapcreo  I'puber, ormen  Hacrosimme — rpu6er.  O6mmas — XapakTepHCTHKA.
Kiaccnduranus. Husmue u Bricimue rpuGsl. [IpuduHbl HEOHO3HAYHOCTH KIACCHpUKAIIAU
TpUOOB M HX CPaBHEHME C DACTEHMAMH H SKHBOTHBIMH. |lecHeBble TpHObI (Mmyxop u
neHunmnr). CTpoenue, OCOOEHHOCTHM JKH3HE[ESTENBHOCTH K  Pa3MHOXCHHE. 3HAYEHHE
TJICCHEBEIX TPHOO0B. [lposku. CTpoeHHe, 0COOEHHOCTH XXHU3HENEITENLHOCTH U PA3MHOKEHHE.
I'prObI-napasuThl, BBIBIBAIONIME OONE3HH PACTEHWi (TOJOBHS, CIOPBIHBS, TPYTOBHKH).
Crpoenue, nuranue, pasMHOXEHHE. Poib rpubOB B HPUPOE U XKH3HH YeioBeKa. CeleKIs
Oakrepui, rpuboOB, ee 3HAYEHHE UL MHKPOOMONOIMYECKON MPOMBIIIICHHOCTH (mosryuenwue
aHTHOMOTUKOB, (DEPMEHTHBIX TIPETAPATOB, KOPMOBBIX JpoXNoKed u  ap.). OCHOBHBIE
HAIPABICHUs OMOTEXHOJNOTHM (MHUKPOOHOIOTHYECKAs MPOMBIIUICHHOCTh, KIETOUHAS M1
reHHas wHKeHepws). Illnsnodnsie rpu6sl. CTpoeHHe, 0COGEHHOCTH IKH3HENESTEIHHOCTH,
pasMHOXeHHe. CBsA3b IpubOB ¢ KOPHAMH pacTeHUM (MHKOpPH3a). YCIOBHS YKH3HH rpuda B
necy. Cpenobuble u spouthie rpubdsL. IIpaBuia c6opa rpu6os. IIpodunakTika OTpaBJICHUS
SJIOBUTBIMU TPUOAMH.

Ornen Jlumaiinukyn. JIMIMaifHUKH Kak CHMOMOTHYECKHE OpraHu3Mbl O6mas
XapakTepucTika. CTPOCHHE CIIOEBUIIA JMIIaiiHKMKA. JIMIIAfHWKE HAKMITHBIE, JIACTOBATHIE,
KycTuCThIe. [IuTaHue U pPasMHOMEHHE JMITAHHUKOB. Pojb IMMIAHHUKOB B MPUPOLE W HKU3HHU
YeJioBeKa.

Otnen Moxosuanbie. Obmras xapakrepuctuka. Kiaccupuianus. 3eléHBIE MXH.
Crpoenne, pasMHOKGHHE M IHKJI DPa3sBUTHA KYKYIIKHHA JbHA. [lOHSTHS CIIOPOUT U
rameTodut. Coarnoseit mox. CTpoeHHe, pasMHOXEHHE H IMKI PasBHTHS carmyma.
3abonaunBanue. O6pa3zoBanue Top(a, ero 3HaAUCHHE.

Otnen Ilnaynosuansie. O6mas xapakrepucTrka. 11mayH 6yIaBoBHIHBIH. Crpoenue,
Pa3sMHOXEHHUE, [IUKJI pa3sBUTHSL. 3HAUCHUE TIAYHOBHIHBIX.

Otnen Xsomesuaupie. OOwas XapakTepHCTHKA. XBOI[ IOJEBOL. Crpoennue,
PasMHOXEHHUE, IUKJI pa3BUTHs. 3HAYCHHE XBOIIEBUIHBIX.

Otaen IlanoporukoBmanbie. OOmas XapakTepUCTHKA. [anopotauk  Opiisik.
Crpoenme, pasMHOXEHME M IHKI pa3BUTHS. VICKOMAeMBle IAIOpPOTHUKOBHIHBIE K
00pa3zoBaHWE KaMEHHOTO YyIisl. 3HAYEHHE IATOPOTHUKOBHIHBIX B IPUPONE U JKU3HHU
4eJloBeKa.

Otnen T'onocemennnle. Obmas xapakrepuctuka. CTpoeHwe, Pa3sMHOXXEHHUE M IUKII
Pa3sBUTHS Ha IPUMEPE COCHBI M €ld. My)XCKHe ¥ >KEHCKHME IIUIKH. [Ipuibiia. CeMSIIOUuKH.
IIpopacratne mBUIBIBI, POCT NBUIBLEBOH TPYOKM M OIIOZOTBOpPEHHE. Pacnpocrpanenue u
OHOJIOrHs XBOUHBIX. 3HAUCHHE FOTIOCEMEHHEIX B IIPUPOLIE U XO3SHCTRE.

IToxkpeiTocemennnie  (I[BerkoBble). [ocmomcto B COBPEMEHHOH  (uiope



IOKPBITOCEMEHHBIX M IIPEHMYIIECTBO WX IO CPABHEHMIO C APYTHMH TPYIINAMH PACTEHHH.
IIpHCcroCO6IEHHOCT TOKPHITOCEMEHHEIX K PA3JIMUHBIM YCIOBUSM SKM3HE Ha 3emite. L[HKi
pasBuTHs. CHOPOGUT W TaMETOGUT B HHUKIE PA3BUTHSL. MHOrooOpasde JMKOPACTYIHX W
KYJIBTYPHBIX LIBETKOBBIX PACTECHHHA.

Kaace  JIBymonbuble  pacrenusi.  OOmas  xapakrepucTuxa.  CemeifcTsa:
Kpecrougernsre, Pozousernrie, boGossie, Ilacnenorsie, ClIOKHOLBETHEIE. XapakTepucThKa
CEMEMCTB M MX 3HAUYEHUE B IPUPOJIE M KU3HU YEIIOBEKA.

Kaace Onnomosnbubie pacrennsi. O6mast xapakrepuctuxa. Cemeiictsa: Jlnneiinsie,
3naxu. XapakTepuCTHKa CEMEHCTB U UX 3HAYEHHUE B IIPHPOJIE U KU3HH YEIIOBEKA.

CpaBHuTeNbHAS — XapaKTepucTHKa —cemeiicts  OnHomonsuble u  JIBYZOJNBHBIE.
Buonornyeckue ocobennocTH. THIMYHBIE —CENBCKOXO3SHCTBEHHEBIE, JMKOPACTyIIHE W
JIEKOPATUBHBIC PACTCHMS STHX CEMEHUCTB. BiusHME X03SMHCTBEHHOU AESITETHFHOCTH YelOBEKA

Ha BHJIOBOE MHOr0o0Opasue IBETKOBBIX pacTeHmi. KpacHas kuura. OXpaHa pelKHX BHOB
pacTteHuil.
300JI0I'vsA

3oomorust - wmayka o skuBoTHbIX. Tun Ilpocreiimme. Kmaccuduranms. OGmas
XapaKTEepUCTHKA THIIA.

Kitace Capkonossle. O0Imast xapakTepuctuka kiacca. AMEGa 0OGBIKHOBEHHAS. Cpena
oburtanus. Buemnee u BHyTpeHHee crpoenwue. Jpwxkenue. [Tutanue. Jlsixanue. BoigeneHue.
Ocmoperynsnus. Pasmuoxenue. WHimcruposanue. JluseHTepuitHas améda. Crpoenmue.
Cpena oburanus. MenunuacKoe 3HadeHue. [IpodunakTuka 3apaxeHust.

Kmacc XKrytukosere. OOImas XapakTepwcTHKa Kiacca. DBLUIEHA 3eEHAs Kak
OHOKJIETOYHBIH OPraHW3M, COBMEINAIOIMN IPH3HAKK YXHBOTHOTO U PacTeHHs. BoibBOKC -
KOJIOHHATIbHBIA OpraHu3M. ODBOJIIOIMOHHOE 3HAUCHHE DBIJIEHOBBIX M BOJIBBOKCOBBIX.

Knace Mndysopuu. Obmras xapaxrepucrrka kiacca. MUuyszopus-rydensra kak 6oiee
CIIOXKHOE OJTHOKJIETOYHOE JKHBOTHOE. Cpena oburTanus. CTpoeHHe, 0COGEHHOCTH IIPOIECCOB
KHU3HEJICATENLHOCTH, Pa3sMHOXKEHHE. Pa3ipakuMocTs.

Kiace Cnoposuku. O61mas XapakTephcTHKa Kiacca. ManspHiHbIH [UIa3MOIuH Kak
Bo30ynutTens Mamsapun. Crioco6 3apaxeHust yenoBeka Majsprei. O6lee MOHATHE O CMEHe
XO035€B B IUKJIC pa3sBUTHs. JINKBUAAIINS MaATSIPUH KaK MacCOBOTo 3aboeBanus B PO.

Tun Knweanononocruwie. Knaccuduxanus. OOmmas XapakTepucTHKa THIIA. Cpena
oburtanwms.

Knace T'mppommmble. OO6mras XapakTepucTHka Kiacca. lIpecHOBOIHAS ruapa.
Bremnee u BHyTpemHee cTpoenume. Ilutanme rumpsl Jlpixanue. Peduexc. Pereneparust.
PasmHOMXeHHE Oecrionoe U IoJI0BoE.

Kmace Cuudonmmpre. OOmas XxapakTepHCTHKA Kiacca Ha MPHMEpE aypeidi.
Crpoenne m 1mukin passutus. Kiace KopammoBsle mommmbsl.  O6mast XapaKTepUCTHKA
KJiacca. lpencraurenu.  IlpusHakm — yCIOKHEHHMS B OpPraHM3alHH.  SHAUCHHE
KHMILIEYHOIIOJIOCTHBIX.

Tun Inockue uepsu. Knaccudurarus. Obmas xapaKTepHCTHKA THITA.

Knacc Pecnuunple wepBu. OOias xapakTepHCTHKa Kiacca. Besas IJIaHAPUS Kak
IPE/ICTaBATEN  CBOOOAHOXKUBYIMX 4epBeil. Cpena o6uTaHus. BHellHee W BHYTpeHHEE
cTpoeHue. JIByCTOpoHHss cumMeTpus. HepBhas cumcrema w oprambl 4yBcTB. |luTanme.
Hrixanue. Pasmuoxxenwne. Perenepanus.

Kinacc Cocanpmuku. OO6ias XapakTepuCTHKAa Kiacca. lIeYeHOUHBIH COCAJBITHUK.
Bremmee u BHyTpennee crpoenue. IIpHCIOCOONEHMS K TIapasHTH3MY. [Tpodunakrrka
3apaxkeHrs. CMEeHa X035eB B IIUKJIE Pa3BUTHSL.

Knace Jlentounsie yepu. OGutas xapakrepuctuka knacca. Llemsu (CBUHOM 1 OBIUMif).
Iapasuruuecknit 06pa3s xmu3an. OCOGEHHOCTH BHENHETO H BHYTPEHHETO cTpoeHust. [[UKIIBI
pa3sBUTHL U CMeHa X03s€eB. [Ipodunaktika 3apaxenus.

Tun Kpyrasie wepsu. OGiuas xapakTepHCTHKa THIIA. Ackapuna. Cpena obuTanus.
Buemmee wu BHyTpemHee cTpoeHHe. PasMHOXEHHE M pasBHTHE ackapuzabl. Mephl



npodmirakTaku. OCTpHUIla KaK MPeACTaBUTEIb KPYTIIbIX YepBel. [IpoduIakTiKa 3apaskeHus.

Tun Kosbuateie yepsu. Kinaccudukarust. O61mas xapakTepHCTHKA THIIA.

Kitace ManomerunkoBble gepsr. OOImast XapakTepucTHKa Kiracca. J[0sKIeBoi YEPBE.
Cpenma oburanus. Buemmee u BHyTpeHHee crpoeHre. CHCTEMBI OpPraHOB [IUIIEBAPEHUS,
KpOBOOOpalleHns, Bbienenus. Hepsnas cucrema. Pasmuorcenne. Peremepanus. 3HaueHue
TOXTIEBEIX YepBed B Imo4BooOpasosanuu. Kmacc MHoromietnakoBble wepsu. Hepempna.
OCHOBHBIE OTIMYHSA OT JOXK/ICBBIX 4YepBeH. DBOINIONMOHHOE 3HAYCHHE MHOIOIIETHHKOBBIX
YEpBEH, MX POJIb B MUTAHUU IIPOMBICIIOBBIX PHIO.

Tun Mosumocxn. Knaccuduxanus. O61as xapakTepiHCcTHKa THITA.

Kiace Bproxonorue mommocku. Ob1mas XxapakTepucTHKa Kiiacca. BoJbImoit [IPYAOBHK.
Bumorpajuas ymurka. Cpena oburanus. BHelsee 1 BHyTpeHHEE CTPOCHHE. [lepenBuxenue.
OcoOeHHOCTH IIPOIECCOB KUIHENEATENBHOCTH. PasMHOKeH e,

Kiace JlBycTtBopuaTsie Mommocku. OOmas XapakTepHCTHKA KIIacca. be3zybka wu
Ilepnosuna. Cpema oburamms. BHellHee W BHyTpeHHEE CTPOCHHE. [lepensmwxenue.
PasmHoxkenme. Mopckie JBycTBOpuaThle. 3HAUEHHE OPIOXOHOTHX W JBYCTBOPYATHIX
MOJIJIFOCKOB,

Tun Ynenucronorune. Knaccudukarms. O61as xapaKTepUCTHKA THITA.

Kiracc PakooGpasubie. O6mas xapakTepucTika kiacca. Pednoit pax. Cpema o6utanmus.
Bueminee cTpoeHrMe: XHUTHHOBBIA IIOKPOB, pacuyeHEHHE TeNa, KOHEUHOCTH. BuyTpennee
crpoeHre.  OCOOEHHOCTH  IIPOLECCOB  IKM3HENECATENFHOCTH. Pa3sMHOMKEHHe. Hpyrue
Paxoobpasubie. Menmununckoe 3nadenne. [Ipomeiciossie Pakoo6pasasie.

Kirace IlaykooGpasueie. Obmmas xapakrepuctika kiacca. Cpena oburanus. Bremmmee
¥ BHYTPEHHEE CTPOCHHUE IayKa KPeCTOBMKA. J[bIXaHMe, IHTAHUE, BBIICNECHIE, PAa3MHOXKEHYE.
Ilaytuna u ee ycrpoiictBo. Kiernu. Poib Kiemel B IpHpoae M HX MEIUIMHCKOE 3HAUYCHIE.
Mepr! 3aIIUTEI YeT0BEKA OT KIIELIEH.

Kiacc Hacexomple. O6mras Xxapakrepucrrka kmacca. Cpena o6uranus. BHemmee
BHYTPCHHEE CTPOCHHE HACEKOMOI'O Ha IpPUMEpe Malckoro ixyka. OcoOeHHOCTH
YKU3HENEATENbHOCTU. PasMuoKenue.

Tumer paseuTus HacekoMbIX. MHOT0OOOpasie HACEKOMBIX M MX 3HadeHme. | NaBHeHIme
OTPsiibl  HacekOMBIX. Hacexombie ¢ HemomnbM mpeBpainernem. Otpsn IIpsSMOKpBLIBE.
Ilpencraputenu. CapaHya Kak OIACHBIA BPEAUTENb CEJBCKOrO  XO3SHCTBA. Otpsin
[omyxectrokpeuible (kmomsl). Ilpencrasurtenu. 3unauenue. [TOKPOBHTENHCTBEHHAS OKpacka.
Hacexombie ¢ momuemv npepparmenuem. Otpsin Yemryekpeinsie. IIpeacraBuren. Kanycrras
Oemsnka. Tyrosert mrenxomnpsin. Illenxosomctso. Otpsix XKectkokpbuieie. Bpennsie u
nonesuele  KykH. Ilpemocreperatomas oxpacka. Otpsin  J[Bykpeuisie. IlpencraBures.
Komuarnas wyxa, oBomsl. Memuuunckoe 3Hadenue. OTpsi IlepenoHYaTOKPELILIE,
IlpencraButenu. MenoHocHas mdena, MypaBbH. OCOGEHHOCTH KM3HH OGIECTBEHHBIX
HACEKOMBIX. WHCTHHKT. Haezmuuku Kax IIPE/ICTABUTEIH apasuTHIECKIX
[IEPENTOHYATOKPBIIBIX.

buonormyecknit cnoco6 GOprOBI ¢ BpeOHBIME HACEKOMBIMH. OXpaHa ITOJNE3HBIX
HACEKOMEBIX. APOMOP()O3bI WIEHUCTOHOTHX. CXOICTBO M PA3IIMUMS MEXTY WICHHCTOHOTUMHU U
KOJIbYAThIMU YEPBSIMHU.

Tun Xopnoswie. Kinaccuukanus. O61mas xapakTepHuCTHKA THITA.

Jlanmetauk kak Qopma, Onm3Kas K OpeAKaM IO3BOHOYHBIX SKMBOTHEIX. Cpena
oburanus. BHeITHee W BHYTpPEeHHEE CTpOEHHE. Pa3MHONKEHHE. O6pa3 xu3Hu. CXOACTBO
JaHIETHUKA ¢ OECIIO3BOHOYHBIMH ¥ [T03BOHOYHBIMH SKUBOTHBIMH.

Kiace peibpr. O6mas xapakrepucrrka. BHemnee u BHyTpeHHee CTPOECHUE PHIOBI Ha
IIPUMEPE PEYHOTO OKyHs. Pa3sMHOKEHVE U pa3BUTHE.

Crcremarnyeckuit 0630p pr16. McKolaempie H cOBpEMEHHBIE PHIOLL.

OOmme cBemennss 06 0Opase JKW3HM, IPHCIOCOGICHUSX K Pa3sHBIM  YCIIOBHUSIM

cymectBoBanus. IlnoxosurocTs. PasBurme pwi6, murpanum. Oxpana u BOCIIPOU3BOJICTBO
PBIOHBIX PECYPCOB.



Kiace 3emuosoubre. Knaccupuranms. Obmas xapakTeprcTiKa Kiacca.

Bremmee u BHyTpenHee cTpoeHme Jurymkd. OCOBEHHOCTH Cpeibl OOHTAHUL
3HAYCHHUE KOXKH B IBIXaHMH. Pa3MHOXKEHHE U Pa3sBUTHE JATYIIEK (FOJTOBACTHKY, HX CXOJCTBO C
peibamu). IInTanue. 3uMoBKH. MHOro06pasue 3eMHOBOIHBIX U KX 3HAUCHUE. IIpoucxoxaeHme
36MHOBOJTHBIX.

Kiace Ipecmeikatomumecst. O61mas XxapakTepHCTHKa Kiiacca.

BHemsee u BHyTpeHHEE CTPOCHHE TPBITKON SIIEPHIIEL. [IpucnocobneHus K XU3HH B
Ha3eMHOH cpezie. PasMuoxenue. Perenepanst. 3ven: yxu, ramoxy. Buemnuit Bux, OTiadms
YKa OT raJifoKd. SINOBHUThIE XENE3BI, AOBUTEIC 3yObl U s TaFOKH. JleHCTBIE 3MEMHOTO SITa.
Ilepast momomp npw ykyce smoBuTOl 3men. JIpyrue COBpeMEHHBIE IIPECMBIKAOTIHECS:
depenaxu, KpoKommibl. [IpoMCcXodiIeHHe —mpecMBIKaromuxcs. PasHoo6pasme JPEBHIX
IIPECMBIKATOIITIXCSL.

Kirace ITtunpr. Knacenduxarmst. O61mas xapakrepucTika kiacca. BHemHee CTpOEHHE,
CKeJIeT, MyCKyJarypa. OCOOCHHOCTH BHYTPEHHErO CTPOCHHS, OOMEHA BEIECTB IITHIhI,
CBSI3AHHBIC C IIOJIETOM. Y CIIO)KHEHHME HEPBHOM CHCTEMBI, OPraHOB YyBCTB; [IOBEICHHUE IITHIL.

IIpoucxoxuenne nrum.  PasvHOXeHHEe ¥ pasBHTHE. 3a60Ta O  OTOMCTRE.
IIpucriocoGneHHOCTs  NTHII K CE30HHBIM  SBNEHHSM  PHPOLBI (rHE3/10BaHHE, KOYEBKH,
nepenetsl). Polb NTHII B HpHpOsE W KH3HM UEIOBEKA, CHCTEMA MEPOIPUATHI 1O oXpaHe
IITHII.

Kiace Mitexonurarormue. Oco6eHHOCTH BHEIIHETO CTPOCHHS, CKENETa, MYCKYJIATypBI,
BHYTPEHHETO CTPOCHMS, OOMEHA BEIIECTB MIICKOMUTAIOMIEr0. Y CIOKHEHHE HEPBHOU
CHCTCMBI, OPraHOB YYBCTB, IIOBE/ICHU. Pa3sMHOXeHUE U pasBuTHE, 3a60Ta O TOTOMCTBE.

IIponcxoxnenne maexonuraomux. [lepsossepn. Cymuartsie.

OTpsnel  mnaneHTapHbIX.  HacekoMosHbIE U PYKOKDBUIbIE. [ 'pBI3YHBL
3alinieoOpasHbie. XHIHBIE.

Jlactronorue u kuTo06pasusre. Kombrrnsle. [IpumMars.

Ponn MIJICKOIIUTAIONIMUX B IIPHUPOJAEC Y JKU3HM YeIOBEKA. CGJ’IBCKOXOSHFICTBCHHBI@
JKMBOTHBIC KJIacCa MJIEKOIIUTAIOIIHNX.



