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JlononuutensHas — o0mieoOpa3oBareibHas  MporpaMma  MOATOTOBJIEHA B
COOTBETCTBUM C TpeOoBaHusMu DenepasbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX
CTaHJIapTOB OCHOBHOTO OOIIEro M CpeaHero (MojiHoro) oOIiero oOpa3oBaHHS IO
ouosiorun  (06a30BbIN W TPOQUIBHBI YpPOBHHM), a TakKe B COOTBETCTBUH C
«KomudukaropoMm 53J1€MEHTOB COJEpKaHUS U TPEOOBAHWN K YPOBHIO MOJITOTOBKHU
BBIITYCKHUKOB ~ 00pa30OBaTENbHbIX  OpraHu3alMid IS TPOBEICHUS  EIUHOTO
rocyJapCTBEHHOTO 92K3aMeHa Mo Ouoyioruu», paszpadboraHHbiM  DeaepanbHbIM
MHCTUTYTOM MEJAaroruyeckux u3mMepeHuil. Baxunoil 3amaueld moarotoBku k EI'D mo
OMOJIOTHH SIBISETCSA HE TOJIBKO YCBOCHHUE 3HAHHM MO Pa3IMYHBIM paszjenaM OMOJIOTHH,
HO W BBIPaOOTKA yMEHUW HCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS B MPAKTHYECKOU
JESITEIbHOCTH.

B mporpamme mpeactaBieH TNepedeHb TPEOOBAHWNA K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB ~ OOpa30BAaTENbHBIX  OpraHW3alii g MPOBENEHUS  €IUHOTO
rocyJapCcTBEHHOT0  dJK3aMeHa 1o  Ouwosoruu. PaccmarpuBaercss — CTpyKTypa
sK3aMeHalmoHHo pabotrsl EI'D mo Ouonoruu u cucrema ee oleHuBaHus. B xone
BbITIOJIHEeHUA 3aaHuit ciaymatenn OJlO nmpuoOpeTaroT ONbIT TECTUPOBAHUS M KOHTPOJIS
3HAHWI, HABBIKK MPAaBHIIBHOTO BhIOOpa U odopmiieHus oTBeTa Ha Borpochkl EI'D. B
nporpaMme yiAeNlsieTcsi BHUMaHUE paccMOTpeHuio 3amanuii EI'D  moBbIIeHHON
TPYJAHOCTH, KOTOpbIE HanOO0JIee YacTO BBI3BIBAIOT 3aTPYAHEHUS Y aOUTYypUEHTOB. JlaHbl
3aJlaHusl U KOHTPOJIbHBIE BOMIPOCHI JIJIsi CAMOTIO/ITOTOBKH.

[IporpamMma mpenHazHadeHa ISl CAOymiaTelied OTIAEICHHUS JOBY30BCKOTO
obpazoBanust KI'MY, oOy4aromuxcs B OJJUHHAIIATHIX KJIaccax 0011eo0pa3oBaTeIbHbIX
OpraHu3aluri.

ITEPEYEHDB SJIEMEHTOB COIEPXAHU, ITPOBEPAEMBIX
HA ET'D 110 BUOJIOT'NHN

YyebHble MaTepuainbl, MPEICTABIECHHbIE B Y4EOHO-METOAMYECKOM TOCOOUH,
BKJIFOYAIOT B c€0s1 CEMb COJIEpKaTeNbHBIX 0JIOKOB B cooTBeTCTBHH ¢ «Komudukaropom
AJIEMEHTOB COJIEp)KaHUSI W TpPeOOBaHMM K YPOBHIO TMOJATOTOBKH BBIMTYCKHUKOB
00pa3oBaTeIbHBIX OpraHu3aIuii JJIsl TPOBEJAEHUS €IMHOTO TOCYapCTBEHHOTO YK3aMeHa
110 Onosorumny, rmoarorosieHHoro GOUIIN.

1. buosaorus kak Hayka. MeToabl HAYYHOI'0 NO3HAHUA.

3aganus 5TOro 0J0Ka HaMpaBJICHbI HA MPOBEPKY 3HAHUH yUalllUXCs IO BOMPOCaM,
XapaKTepU3yIOIUM OHOJIOTHIO KaK HAyKy O KU3HHW; 3HAHUU MO OOIIMM IpU3HAKaAM
KUBBIX CUCTEM; 00 YPOBHSIX OpraHU3alluu XUBOW MPUPOILI U METOJAX UCCIEIOBAHUS
YKUBBIX CUCTEM.

2. Kuerka kak Onosioruyeckasi cucrema.

B sTomM Onoke mpOBEpSIOTCS 3HAHUS YYaIUXCS O COBPEMEHHOM KIIETOYHOMU
teopun. KOHTpOIMPYIOTCS 3HAHUSI 0 MHOTOO0Opa3HH, XUMUYECKOM COCTaBE, CTPOCHUH U
oOMeHe BellecTB B KieTkax. [IpoBepsieTcs moHMMaHue Marepuana O CTPOCHUU IeHa U
XPOMOCOMBI, O XPOMOCOMHBIX Ha0Opax KJIETOK, KU3HCHHOM ITUKIIC M TUIIAX JEJICHUS
Ki1eToK. KoHTponupyeTcs yMeHue peaTh UATOIOTHYECKUE 3a0aUH.

3. Opranusm kak OM0JIOTHYECKASI CHCTEMA.

B 3TOM 05i0Ke MpOBEPSIOTCS 3HAHMS y4YalIUXCS O Pa3HOOOpa3uM OpPraHU3MOB,
BOCIIPOM3BEAEHUN W €r0 3HAYEHUHM, 3aKOHOMEPHOCTSIX OHTOTEHE3a. 3HA4YUTENbHas
4acTh 3a/JIaHUM TIOCBSILEHA BOINPOCAM 3aKOHOMEPHOCTEHM HACIEICTBEHHOCTH W



U3MEHUYMBOCTH. [IpoBepsieTcsi BilaJlecHHEe OCHOBHBIMH T'€HETHUYECKUMHU IOHATHIMM,
NOHMMAaHUE  3aKOHOMEPHOCTEH  HAcCIe[OBaHWs  IPU3HAKOB, YMEHHE  peluaTh
TEHETUYECKUE 3a1a4H.

4, Cucrema 1 MHOT0oO0Opa3ue OpraHu4eCcKoro Mupa

B nanHoM Onoke mpeacTaBiieHBbl 3aJaHUsS U1 MPOBEPKU 3HAHMM ydaluxcs IO
TaKUM paszenam Kypca ouosnoruu kak «bakrepun. I'pubsl. Pacrenus» n «KuBoTHBIEY.
3amaHus  3TOrO pasjesia  KOHTPOJIUPYIOT 3HAHMS yYalluxcd O CHCTEMATHKE,
OCOOEHHOCTSIX ~ CTPOEHUS, JKU3HEACATENIbHOCTH, pa3BUTHS  Oakrtepuid, TrpuOOB,
JUIIAMHUKOB, PAaCTEHWM M JKUBOTHBIX. PaccMmaTpuBaercss 3HAYE€HHE JTUX TPy
OpraHU3MOB B CHCTEME OPTaHMYECKOT0 MHpA.

S. Opranusm 4eJjiOBeKa H ero 310poOBbe.

3aianusl, IPeICTaBICHHBIE B JAHHOM OJIOKE, KOHTPOJUPYIOT 3HAHHSI y4alIUXCsl O
CTpO€HUU U (QYHKUUAX TKaHEH, OpraHOB M CHCTEM OpPraHOB opraHu3Ma yeinoBeka. 00
OCOOCHHOCTSIX PETyJSIIMM BCEX CUCTEM OpraHuM3Ma, OOMEHa BEIEeCTB U HHEPruH,
OCOOEHHOCTSIX CTPOEHHUS CKeJleTa YeJIOBEKa B CBS3U ¢ MpsiMoxoxkaeHueM. [IpoBepsroTcs
IpeaCTaBleHUs O (PaKTOpax 3J0pOBbS U PUCKA, UMMYHUTETE, MPOPUIAKTUKE TPABM U
MH(EKIIMOHHBIX 3a00JICBaHMIA.

6. IBOJIIOLMS KUBOM NPUPOABI.

3amaHuss 3TOr0 OJOKA KOHTPOJMPYIOT 3HAaHHA O MHUKPOABOJIOUUU U
MaKpO3BOJIIOLUH, IBHKYIIUX CHJIAX 3BOJIIOLHUHA OPraHUYECKOIO0 MUPA U €€ pe3yJIbTaTax.

7. JKOCHCTEMBI U MPUCYLIHE UM 3aKOHOMEPHOCTH.

3amanus 3TOro OJIOKA KOHTPOJUPYIOT 3HAHUS YYalIUXCsl O CBA3M IKUBBIX
OpraHU3MOB CO CpeAoi OOMTaHUs, O 3aKOHOMEPHOCTSIX OPraHU3alMi €CTECTBEHHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM, Mepeadye BEMIECTB U SHEPTUU MO LUEMAM MUTAHUS.

[MEPEYEHBb TPEBOBAHNI K YPOBHIO IMOAIOTOBKHM BBIITY CKHUKOB,
JOCTMXEHHNE KOTOPBIX ITPOBEPAETCAA
HA EI'D 110 BUOJIOT

[lepeuenp TpeOGOBaHUN K YPOBHIO IOATOTOBKH BBIMTYCKHUKOB, JOCTHXEHHUE
KOTOPBIX TMPOBEPSCTCSI HA EIUHOM TOCYJApCTBEHHOM »HK3aMEHE II0 OMOJIOTHH,
COCTaBJIeH B cOOTBETCTBUU C «Konudukatopom 371eMEHTOB cofep kaHusl U TpeOOBaHU
K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB 00pa30BaTEIbHBIX OpraHU3aIui JJIs IPOBEICHUS
€JIMHOTO FOCYIapCTBEHHOTO AK3aMeHa 1o Ouosioruny», noarorosiennoro OUIIN.

BbInyCKHUK J0JI5KEH 3HATH U IOHUMATH

o OCHOGHbBIE MO0 ceHus OUOJIOTUYECKUX 3aKOHOB U TEOpUH (KJIETOYHas,
XPOMOCOMHaA, ABOJIIOLIMOHHAS), 3aKOHOMEPHOCTEN HACJIEICTBEHHOCTH 151
W3MEHUYMBOCTH, NPOSIBIISIOIINAXCS HA PA3HBIX YPOBHSIX OPTraHU3ALUMU )KUBOU MTPUPOIBI;

o cmpoenue u npu3HaKu OMOJIOTUYECKUX OOBEKTOB Pa3HBIX IAPCTB >KUBOMU
PUPOIBI;

o CYU{HOCMb OUO0NI0ZUYECKUX NPOUECccO8. POCT, PA3BUTHE, PAa3MHOKEHHE,

MJIACTHYECKUH ¢ DHEpreTHYeckuil oOMeH, (OTOCHHTE3, XEMOCHHTE3, IMTaHHeE,
JbIXaHWE, BBIJICJIEHUE, TPAHCIOPT BEIIECTB, Pa3JAPAKUMOCTh, aJalTalus, JACICHUE
KJIETOK, TaMETOr€HEe3, OIIOJJOTBOPEHUE, OHTOT€HE3;

° O0U0102UYeCKyI0 MEPMUHOIO2UI0 U CUMBONUKY TIO IIUTOJIOTHH, TEHETHUKE,
CEJIeKITNU, OMOTEXHOJIOTUH, OHTOTEHE3Y, CUCTEMATHKE, SKOJIOTHUH, DBOJIIOIHH;



o 0CODEHHOCIMU 0P2AHU3MA 4e108€KaA . €TO CTPOCHHUS, KU3HEAEATEIIbHOCTH,
pEryJiAly, BEICHIEH HEPBHOW AEATEIIBHOCTH U MIOBEACHUS.

BhINyCKHHMK J0JIZKEH YMETh:

® 00bACHAMbL €OUHCTBO >KUBOM M  HEXKUBOW TPUPOIBI,  IBOJIOLHIO
OpraHUYeCcKOTr0 MUpa, MPUYMHBI HACJIEACTBEHHBIX U HEHACIIEJICTBEHHBIX W3MEHEHHH,
B3aMMOCBSI3M OPTaHU3MOB U OKPYKAIOLIEH CPEbl; 3aBUCUMOCTh 3I0POBbSI YEIOBEKA OT
COCTOSIHUSI OKPY’KAIOILIEN CPEBI;

® yCmaHaenueamv 63auMoCéA3u CTPOCHUS W (PYHKIMI OPTaHOWIOB KIIETKH,
IUTACTUYECKOTO UM HHEPreTUYecKoro oOMeHa; peakiui (oTocuHTe3a, MyTed u
HaIIPaBJICHU 3BOJIIOLNY;

® pewiams 3a0auu PA3HON CIOKHOCTH MO UUTOJOTHUH, T€HETHKE (COCTaBIISThH
CXEMBbI CKpELIUBaHUS), SKOJIOTHUHU, IBOJIOLNH,

® cocmaegnames cxempl TEPEHOCA BEIIECTB M SHEPTUU B DKOCHCTEMax (LEmu
MUTAHUS, TUIIEBBIE CETH);

® pacno3naeamsv U ONUCHLIEAMDb KIIETKU PACTCHUN M KUBOTHBIX, 0cOoO€i BUIA
o MOp(OJIOTHYECKOMY KPUTEPHUIO, OMOJIOTMYECKHE OOBEKTHI MO HUX H300pa)KEHUIO;
SKOCHCTEMBI U arPO3KOCUCTEMBI;

® 6blA6NAMbL  OTIIMYUTEIIbHBIE TPU3HAKU  PA3HBIX TPYyHIl  OPraHU3MOB,
MPUCIIOCOOJICHUST K cpefie oOuTaHus, apoMopdo3bl U UAUOAAANTallMH, B3aUMOCBSI3U
OpraHU3MOB U AHTPOIOTC€HHBIE U3BMEHEHHUS B DKOCUCTEMAX;

® cpagnHueamp OWOJIOTUYECKHE OOBEKTHI, OpPraHU3Mbl pa3HBIX IAPCTB,
OMOJIOTUYECKUE TIPOLIECCHI U SIBIICHUS, (DOPMBI Pa3MHOKEHUS U €CTECTBEHHOTO 0TOOPA,
MaKpo- 1 MUKPO3BOJIIOIHIO;

® onpedensamb TPUHATICKHOCTh OMOJOTHUECKHUX OOBEKTOB K OIpeeIeHHON
CUCTEMATUYECKOM TPYIIIIE;

® aHaIuU3UPOGamdp TUNOTE3bl MPOUCXOKIACHUS KU3HU Ha 3emiie, COCTOSHUE
OKpY’KaroIIel Cpelibl, pe3yabTaThl OMOJIOTUYECKUX HKCIEPUMEHTOB U HAOIIOJCHUM 1O
UX OTMHUCAHUIO.

BoInycKHHMK J0JIZKEH UCNI0JIb30BATH NPUOOPETeHHbIE 3HAHUS M YMEHUS B
NMPAKTHYECKOI 1eITeJIbHOCTH U NOBCEIHEBHOM KU3HU /1JI1 000CHOBAHUA:

® npagun nogedeHusn B OKPYX arouleu cpee;

® npoghunaxmuku pactipoCcTpaHeHUss HPEKIINH, TPaBMaTHU3Ma, CTPECCOB,
BpEIHBIX MPUBBIUCK, HAPYILICHUS OCAaHKH, 3PCHUS U CITyXa;

® OKa3aHus nepeoll nomouiu Ipu TpaBMax, OTPABJIICHUHU, OCTAHOBKE CEp/Illa U
JIbIXaHUS;

® Cnoco006 évipauiueanua U pa3MHOKEHUS KyJIbTYPHBIX PACTCHUI U
JIOMAITHUX KUBOTHBIX.

I[TPOI'PAMMA JUIA TIOAT'OTOBKHU K EI'D 110 BUOJIOI M

1. Buosornsa kak Hayka. MeToabl HAYYHOI O NO3HAHM.

Buonocua kaxk mnayxa. JlocTmkeHus OWOJIOTMH, METOJbl IO3HAHMS >KUBOMN
npuponabl. Ponp Ouonoruu B (HOpMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTHHBI MUPA.

Ypoenesan opeanuzayus u 360n10yun. OCHOBHbIE YPOBHU OPraHU3ALUU KHBOU
HPUPOABI: KJIETOYHBIM, OpraHW3MEHHBIN, MONYJISIUOHHO-BUI0BOH,




OouoreoneHoTHUeCKUid, Onochepupiii. buonormdeckne cucrembl. OOmME MTPHUIHAKH
OMOJIOIrMYECKUX CHCTEM: KIETOYHOE CTPOEHHE, OCOOCHHOCTH XMMHYECKOTO COCTaBa,
0OMEH BEIIECTB U MIPEBPALIEHUS SHEPTUU, TOMEOCTA3, Pa3ApaXKMMOCTh, IBHKEHUE, POCT
Y Pa3BUTHE, BOCIIPOU3BEACHUE, BOJIOLIHS.

2. KiieTka kak 0M0JI0rHYecKasi CHCTeMA.

Cospemennasn KiemouHas meopus. OCHOBHBIE TIOJIOXKEHHUS, POJb B
(opMUPOBAaHNU COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MHUpa. Pa3Butue 3HaHUN
o kJieTke. KilerouHoe cTpoeHue OpraHu3MoB — OCHOBA €UHCTBA OPraHUYECKOro MHpa,
J0KAa3aTeNIbCTBO POJACTBA )KUBOM MPUPOJIBI.

Mnozooopazue knemok. Ilpokapuotrel U 3ykKapuoThl. CpaBHUTENbHas
XapaKTEPHUCTHKA KJIETOK PACTEHHM, )KUBOTHBIX, OaKTEPHil, TPHOOB.

Xumuueckuii cocmae kremku. Makpo- n mukposneMeHTsl. Kucnopon, yriepon,
BOJIOPOJ, a30T u ap. Heopranmueckue coenunenusa. Boga ee ponp u cBoucrea. Comnm.
Karuonsl: Na*, K*, Ca*, Mg?* u np Anuonsr: C1-, HCO*. HSO* u ap. Ponb coneii B
kiaeTke OpraHuyeckue coeluHeHus. MoHOMepbl, OuononuMepsl. YTJIEBOABI U HX
ctpoenue. ['moko3a. Kpaxman. [enmronosa. I'nmukoren. Xutnd. yHKIWU YTIE€BOIOB:
CTPYKTypHasi, 3HEpreTudeckas, peuentopHas. Jlummael m ux crpoeHue DyHkuuu
JUIUIOB:  CTPYKTypHas, J3HEpPreTUYecKas, 3alluTHas, peryyropHas. benkun
AMUHOKHUCIIOTBI, UX CTPOEHUE U CBOWCTBA. AMUHOrpymnmna, KapOOKCWJIbHAas rpymina,
panukain. Ilentuanas cs3p Ilomunentun. Ctpoenue GenkoB CTpyKTypa: HepBUYHAsS
BTOpHUYHAsA, TpEeTH4YHAasA, 4eTBepTHYHasd. DPyHKUMU OenkoB. benku — CcTpoUTENbHBIN
Marepuas. benku-pepmentrl. Perynsropusie Oenku. benku-anturena. benku —
MCTOYHUK dHepruu. Hyknennosble kucioTel. Tumbl HykinenHoBbix kucnot: JJHK, PHK.
CrpoeHue HYKJICOTHAOB U HYKJIEMHOBBIX KUCIOT. Jle3okcupubosa, prudo3a, a30TUCTHIC
OCHOBaHMS —  QJ€HMH. TyaHWH, [MUTO3WH, TUMHUH. ypauwi. [lpuHIUn
KOMIUIEMEHTapHOCTH. [loHsITHE O HOCUTEeNne TEeHEeTMYEeCKOW (HacieICTBEHHOM)
unpopmaruu. OcunoBueie Bunbl PHK: nPHK, TPHK, pPHK. Anenosuntpudochopnas
kucinota — AT® [loHaTre 0 MPOMEKYTOUHBIX U KOHEUHBIX MPOJIYKTaX OMOCHHTE3A.
PerynaropHsle v CUTHaJIbHBIE BEIIECTBA. BUTAMUHBI.

Cmpoenue u pynkyuu rnemxu. OCHOBHBIE COCTAaBHBIE YAaCTH KIIETKHU:
MeMOpaHa, nuToruiazma, sipo. Pazmepst u popma kimetox. OOUTHOCTH MPOUCXOKICHUS
KJIETOK.

[InasmaTtuueckass MemOpaHa. JIBOMHOM  MOJNEKYJSPHBIA  CIOW  MOJIEKYII
dochomunuaoB. MemOpanubie 6enku. ['mukokanuke. Kierounas crenka. MemOpaHHas
npoHunaeMoctb. IlaccuBHbIl  TpaHcnopT: Auddy3us, HOHHbIE KaHaIbl, OEJKHU-
NEPEeHOCYUKHU. AKTUBHBIM TpaHcnopT: (aro- v muHouuTto3. lluTomnasma: HUTO307b,
IUTOCKEJET.

Opranouipl HUTOIJIA3Mbl: MEMOpaHHbIE 1 HeMeMOpaHHble CTpoeHue U PyHKIUN
supomnazmaruueckoin cetun (DIIC). Kommneke [Nompmxku — crpoeHue U (QyHKUHU.
Crpoenue u GyHKIUH JTU30COM. MUTOXOHAPUN — SHEPTETUUECKUE OPTAaHOUBI KIETKH.
CrpoeHne MUTOXOHApPUN. 3HAUYEHHE KPHUCT. YUacThe MUTOXOHApHM B cuHTeze ATO.
[InacTuapl: XJIOPOIUIACTBI, XPOMOIUIACTHI, JedKomiacTel. CTpoeHHE XJIOPOILIACTA.
I'panbl. Hanmuume coOcTBeHHOro reHeTHYeckoro amnmapara. OyHKIMM TJIacTU.
Crpoenue u pynkuusa pudbocom. Knetounsiit ieHTp, crpoenne u Gpynkunu. Opranouabt




JNBWKCHHSI KIIETKHU: JKTYTHUKH, PECHUYKH, JIO)KHOHOXKKH. Poiib nmrTockemera u
MUKpOTpyOouek. Kierounsie BKIIOUEHHS. 3HaYEHUE KJIETOUYHBIX BKIIOYEHUH.

Anpo Crpoenue sapa. Sapeimko. SnepHas oOonouka. SnepHbli  cok
(kapuoriazma). XpoMaThH. XpOMOCOMBL. Xpomatuiel. Benymas ponb siapa B
XpaHEHHUH U NepeAadyn HAcIeICTBEHHON NHGOpMALIHH.

Oomen eeujecme u npeepawieHus IHEPZUU — CEOUCHEA HCUBHIX OP2AHUIMOG.
MeTabo13M KIETKU. DHEPreTHUEeCKUi U MIIaCTUYECKUi 0OMEH, MX B3aUMOCBS3b. THIIbI
MUTaHUS: aBTOTPO(DBI, FeTepOTPOdBI, MUKCOTPOQHI.

doTocuHTe3, €ro 3HaYeHNe, KocMuyeckas pojb. dasel poTocunTe3a. CBETOBBIC U
TEMHOBBIE peakiuu (orocuHTe3a, ux B3auMOCBs3b. Pombp AT® B (doTtocuntese.
[IponykThl poTOCHHTERA.

Xemocunte3. Ponb xemocuHTe3upyromux Oaktepuit Ha 3emuie ObOecrieueHue
KJIETOK 3Heprueil. Ctaauu 3HepreTuueckoro oomena. bpoxxenue u npixanue. I mukonus
MHUTOXOHAPUM — DHEPreTUYECKUE CTaHUMU KIEeTKU. llenb mepeHoca 3JIeKTPOHOB.
OxkucnautensHoe  pocopunupoBanue. Ilporonnsii  kaHan.  ATd-cunTerasa.
[IpeoOpa3oBanue sHepruu. TpaHcmMemOpaHHa pa3HOCTh MOTeHIMaNoB. Kucmopon,
HAJ® u HAJl — akuentopsl 35ekTpoHoB B kieTke. [lukn KpebGca — mukmudeckuit
IOPOLECC  OKHUCIEHUS  MUPOBUHOTPAJAHOM  KUCIOTHL.  AueTuia-kopepMeHT-  A.
OoOpaszoBanue OoraTbix sHeprueit Mosexkyn HAJI-H' u ux poiap B cuHTese ATO.
KoHeuHbIe MPOIYKTHI IMOJIHOTO OKUCJIEHUs OPraHMYECKUX BEIIECTB B KieTke. Teopus
Muruenna.

I'enemuueckasn ungpopmayua u ee peanuzayus 6 kKiemrke. JIHK —
MaTepuaibHbId HOCUTENb HacaeacTBeHHoW nHpopmanmu. JJHK — Matpuna nyist cuntesa
oenkoB. Yasoenne JIHK. T'en — eaununa HaciaeACTBEHHOW (T€HETUYECKOM)
uHpopmanuu. Peanuzanuu reHetndecko uH(opmanuum — cuHTe3 OenkoB. Craauu
CUHTE3a OEJIKOB: TPaHCKPUIILMS, CIUIAMCUHT, TpaHcidauus. Xoxa oOpa3zoBanus MPHK.
3nauenue PHK-nomumepaszpl. I'pynmna reHoB — onepoH. IIpomotop. CTpykTypHbIE
rensl. IHK — uPHK — 6enok. ['eHeTnyeckmii kox u ero cpoiictBa. Koa TpuIieTHBII.
Konon. Kon Beipoxnenssiii. Kox HenepekpoiBatommiica. Kox nHenpepbiBHbI. Konx
yHUBepcanbHbId. CHHTE3 MOJEKYINbI Oeika, craauu TpaHchsuuu. Tpancrnoptaas PHK
(tPHK). Cunre3 Oenka nHa pubocome. I[lomucoma. Perymsiiusi TpaHCKpuniuu U
TpaHCHSIUKU. Perymsiius TpaHCKpUNIMU W TpaHchsauuu y Oakrepuit. [lonstue o
cyoctpare. benok-penpecccop. Perynsuus TpaHCKpUIIIUU U TPAHCIIALNUN Y SYKapHOT.

Knemka — zenemuueckasa eOunuua dcugo2o. XpOMOCOMBI HX CTPOCHHE U
¢ynkuuu. Xpomatuabl. LlenTpomepa, ee 3HaueHue. UMCIO XpOMOCOM M HMX BHJIOBOE
noctossHCTBO. HabGopel XpoMocoM: JUIUIOWIHBIN, TaruIOWIHBIN, MOJIUILIOUIHBIN.
ComaTtnieckue U MoJOBbIE KIETKH.

enenue knemku. Knerounsnii mnuki. [logroroBka k nenenuto. MHTepdasa.
Muro3. da3sl mutTo3a: mnpodaza, meradasza, anadaza, Tenodaza. buonoruueckoe
3HaueHue Muto3a. Meiio3. @a3el meito3a. OcobenHoctu mpodaszel | MeloTHUeCKOro
nenenusi. Konbtorauus u nepekpect xpomocoMm. Kpoccunrosep. PazHoobpasue ramer.
buonoruueckoe 3HaueHue wMeio3a. OOpa3oBaHHE IMOJIOBBIX KJIETOK Y >KMBOTHBIX.
Cnepmatorene3. OBoreHe3. (CpaBHUTENbHBIE OCOOEHHOCTH CIIEpMAaTOre€He3a W
oBOreHes3a. PazBuTue nmonoBeIX KJIETOK Y PACTEHHM.



3. Opranusm kak 0M0JI0rnYecKas cucremMa

Paznooopazue opzanuzmos: 0JHOKICTOUYHbIE U MHOTOKJIETOYHBIE, aBTOTPO(DHI U
reTepoTpodbl, adpoObl U aHAIPOOHI.

Bocnpouszeeoenue opeanuzmoe u ezo 3nayenue. CrocoObl Pa3zMHOXKCHUS.
becnonoe u  momoBoe  pa3MHOXKeHHEe. Buasl  Oecnosioro  pa3MHOXKEHHS:
criopooOpa3oBaHKe, BEre€TaTUBHOE pa3MHOXKEHHE, ToUuKoBaHue. [1o10Boe pa3MHOKEHUE
y pacTeHuil U >KUBOTHbIX. CpaBHEHHE TIOJIOBOTO U OECMOJOro pPa3MHOKEHHUS.
OnnogoTBOpeHHE Yy  TO3BOHOYHBIX  JKMBOTHBIX. BHemHee W BHYTpPEHHEE
ormnogoTBopeHusi. [laprenorene3. Oniaol0TBOPEHHUE Yy MOKPHITOCEMEHHBIX PACTEHUHU.
lannounnsie  Mukpocnopbl.  IleutbnieBble  3epHa.  Coepmun.  MaxpocHopsl.
3aponplmeBbii  Memok. finexierka. JIBoMHOE OIUIOAOTBOpPEHUE. T PUIIIOWIHBIN
SHAOCHEPM. bHOJIOTHYECKOE 3HAYEHHUE IBOMHOTO OIUIOIOTBOPEHUS.

Hnoueudyanvnoe pazeumue opzanuzmos. Onmozenes u npucyujue emy
3aKOHOMepHOocmu. OMOPUOHAIBHOE pa3BUTHE OpraHu3MoB. 3urora. JlpolOienue
3urotel. bnactomepsl. bnactyna. bmactomens. [Mactpyna. baactomop. Jxroaepma,
SHTOJIEpMA, Me3ojJiepMma. BzaumoBnusHue dacted 3apoasimia. [lonstue 00
opranuzarope. Heiipyna. OOGpazoBanue opraHoB IlocTaMOpHOHaIBEHOE pa3BUTHE
Opranu3moB. TUIbl OHTOreHe3a. BiiMsHue BHEIIHUX YCIIOBUM HA Pa3BUTHE OPTaHU3MOB.

OpraHu3mM Kak €IUHOE IIeJloe. YPOBHH MPHUCHOCOOJCHUS OpraHu3Ma K
U3MEHSIONIMMCS YCIOBHUSIM: KJIETOYHBIM, TKaHeBoW. Camoperymsanus. ['omeocrtas.
buonornueckne wyacel. @ortonepuoausm. Ce30HHbIE pUTMBL. CyTOYHBIE PHUTMBI.
AHabunos.

Ocnoewt cenemuku. OCHOBHbIC T€HETUYECKHUE TOHATHS U CUMBOJUKA. ['eHeTnka
— HayKa O HaCJIEICTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB. ['€H — y4acTOK MOJIEKYJIbI
JJHK. T. MeHnaenb — OCHOBOIOJIOKHUK TE€HETUKU. [ MOpUIONOTHYECKUN METO/.
CkpenuBanue. ['ubpuasl. Yuctble nuHUM. AJUIeNbHBIE TEHBL. AJBTEpHATHBHBIC
npusHaku. l'omo- u rerepo3urotHeli opranu3M. [eHorun. @Denorumn. ['eHoM.
I'enodon.

3aKOHOMEpHOCIMU  HAC/IEOCMEEHHOCMU, UX  UUMOI02UYECKUE  OCHOGbI.
Monorubpunnoe  ckpemBanue. IlepBeii  3akoH  Menaens.  JloMuHaHTHBIE,
perieccuBHbIe pu3HaKku. EnnHooOpasue ruOpuoB MepBOTO MOKoJIeHus1. BTopoit 3akoH
Mennens. PacmieruieHne mOpu3HAKOB Yy THOPUIIOB BTOPOro TOKoJieHus. [lpuumHa
pacHieruieHus] TPU3HAKOB y THOpUIOB. AHanmu3upymoliee ckpemuBanue. HemomHoe
nomuHupoBanue. [IpuHiun  9yucTtoThl  ramer. JluruOpumHoe  CKpeEIIMBaHHUE.
HezaBucumoe HacnemoBanme. Pemerka Ilenerra. Tperuir 3axkoH  Menpens.
Cratuctuyeckuil xapakrep 3akoHOB I'. Mennens.

T. Moprasn - co3gareinb XpOMOCOMHOW TEOPUH HACIEACTBEHHOCTH. CLEIUIEHHOE
HACJICIOBaHUE MPU3HAKOB. ['pynmbl cueruieHus. SIBlI€HUE MepeKpecTa W HapylleHUe
cuerieHust reHoB. PekomOuHanus renoB. Kaptel xpomocom. ['enerrka nosa. [lonoBsie
XpoMocoMmbl. HacnemoBanme mNpU3HAKOB, CIEIUICHHOE C TOJIoM. [ emoduims.
B3aumoneiictBue reHoB. MHOXKECTBEHHOE JieiicTBUE TeHa. OTHOIIIEHHE T'eH — MPU3HAK.
[MuTonnaszmarnyeckast HacJIEeICTBEHHOCTb. MaTEepUHCKOE HACIIEIOBAHNUE.

3akonomepnocmu  usmenuueocmu. MonudurkanmoHHass ~ W3MEHUYUBOCTb.
KauecTBeHHBIE H KOJIMYECTBEHHBIE NPU3HAKU. DBriusgHue ycinoBuil cpeabl Ha




KaueCTBEHHbIC MpU3HAKU. BiusHUe yclOBUIl cpellbl Ha KOJWYECTBEHHbBIE MPHU3HAKHU.
Hopwma peakiuu. BapuanrionHbIi psiJi, BapralldOHHAsi KpUBasl.

HacnencrtBenHass W3MEHYMBOCTb. THUIBI  HACIEACTBEHHOM  HM3MEHYHBOCTH.
I'eHoTHIIMYECKas W3MEHUYUBOCTh [{uTormazmMaTudeckas W3MEHUYHUBOCTb.
KomOuHaTuBHasT  WM3MEHYMBOCTH —  HE3aBUCUMOE  PACXOXKIECHHE  XPOMOCOM,
peKoMOMHAIM T€HOB, Ciy4dailHas BCTpedya ramer. MyTallMOHHAsT W3MEHUYHUBOCTD.
MyTanuy. DKCIEPUMEHTAIIBHOE TOJIYyY€HUE MYTalldii. 3aKOH TOMOJIOTMYECKUX PSI0B
HacieacTBeHHOM u3MeHunBocTH. H W BaBunoB. 3HaueHHe HM3MEHYMBOCTH B KHU3HU
OPTraHU3MOB U 3BOJIIOLIHH.

I'enemuxka u meouyuna. HacnencrBeHHass M3MEHYHMBOCThH 4YeOBeKa. MeTo bl
M3YUYCHHS HACJICJACTBEHHOCTH 4YEJOBEKAa: TEHEAIOTHYECKHI METOoM, OJM3HEIOBBIM
METOJI, IMTOrC€HETHYECKUA METOJI, OmoxuMudeckuii Metoj. HacneacTtBennsie 001e3HA
YyeJjoBeKa, WX MPUYUHBI, TpoduiakThka. BpenHoe BiMsSHUE MyTareHOB, alIKOTOJIS,
HApKOTHUKOB, HUKOTHHA Ha TCHETUYECKUM allapar KJICTKHU.

I'enemuxa u cenexkuyua. Cenexuus, €€ 3aJayd W IPAKTUUYECKOE 3HAYCHUE.
Meroapl cenekuuu M UX reHerndeckue ocHoBbl. Bknan H.M. BaBwioBa B pasButuhe
CEJICKIIMH: YUYCHHE O LIEHTPaX MHOT000pa3Hsl U MIPOUCXOKIACHUS KYJbTYPHBIX PACTCHH;
3aKOH T'OMOJIOTMYECKMX PSJI0OB B  HACJICACTBEHHONW WM3MEHYMBOCTU. LleHTpHI
MPOUCXOXKICHUS KYJIbTYpPHBIX pacTeHHil. PalloHbI OJOMalllHMBAHUS >KUBOTHBIX.
[TpoucxoxeHre JOMaITHUX KUBOTHBIX. ICKycCTBeHHBIN 0TOOP. O1OMalTHUBaHUE KaK
HayaJbHBIA OSTam CeJIeKIMU. 3HAYeHHWE M3MEHUMBOCTH Jjisi oTOopa. OTOOp M ero
TBOpUecKasi pojb. OLEeHKa HACIEACTBEHHBIX KauyecTB. UHCThie TUHUU. POACTBEHHBIE
CKpElIIMBaHUA M HUX 3HA4YeHuEe B cenekuuu. ['ereposuc. [lommmnonaus um otnaneHHas
rubpuauzanus y kuBoTHbIX. Pabotel M. B. Muuypuna. MckyccTBEHHBII MyTareHes u
€ro 3Ha4YCHHUE B CeJeKIMU. MyTareHHble areHTbl. MyTaHThl. Y CIEXU CEIEKIIMOHEPOB-
pactenneBoaoB. HoBbIE copTa MIIEHUIIBI. Y CIIEXU CEIEKIIMOHEPOB-)KMBOTHOBOIOB.

MeTtonbl BBIBEICHUSI HOBBIX COPTOB PACTEHUH, IMOPOJ >KMBOTHBIX, IITAMMOB
MUKPOOPTaHU3MOB. 3HAUE€HUE TE€HETHUKHM I CeJIeKUMU. buojorndyeckrue OCHOBBI
BBIpAILIMBAHUS KYJbTYPHBIX PACTCHUN U JIOMAIITHUX KUBOTHBIX.

buomexnonozusn, ee nanpasenenus. KiieTouHas W TEHHAs WHXECHEpUS,
KIIOHHPOBaHHE. 3HAYCHHE OWOTEXHOJOTMH ISl PAa3BUTHS CEJICKIIMH, CEIbCKOTO
XO03MCTBA, MHKPOOHOJOTHYSCKOM IPOMBINIICHHOCTH, COXpaHCHHs TeHo(oHIa
IJIAHETHl. DTUYECKHUE ACIEKThI Pa3BUTHS HEKOTOPBIX MCCIICIOBAHUN B OMOTEXHOJIOTHH
(KJTOHUpOBaHUE YeJIOBEKA, HAPABJICHHbBIE U3MEHEHUS T€HOMA)

4, CucreMa 1 MHOT000pa3ue OPraHudecKkoro Mupa

(0akTepum, rpudbl, JUIIAHHNKH, PACTEHUS, >)KUBOTHbIE)

Mnozooopaszue opzanuszmos. llapcTBa XMBOW mNpUpOIbl: OaKTEpPUH, TPHUOBI,
pacTeHus, >KMBOTHble. Bupycbhli — Hekierounble ¢Gopmbl ku3HU. (OCHOBHBIC
CHUCTEMaTUYECKHUE KaTerOPUH, UX COMOIYMHEHHOCTb.

Iapcmeo oaxkmepuii. CtpoeHue, >XU3HENEITEIbHOCTh, PAa3MHOXKEHHUE, POJIb B
npupone. Popma Oakrepuil: OamWIIIbI, KOKKH, BHOPHUOHBI, COUpWLILL [luTanue
Oakrepuit: CnopooOpa3oBanue. PasmHokeHHe OakTepwii. YCIOBUS JKU3HU OaKTepHil.
Pacnipoctpanenue Oakrtepuii. 3HaueHue OakTepuil B MpUpoie. 3HAUeHHE OaKTepHil B
KU3HHA YeJoBeKa. MOJIOYHOKHCIIBIE, YKCYCHOKHCIbIE OakTepuu. bakrepun THUEHUS.
baktepun — Bo30yauTenu 3a0oNieBaHUN  pACTEHUM, JKUBOTHBIX, YEJOBEKa.




bonesnerBopHbie OakTepuun: TyOepkyne3a, 4Yymbl, AUPTEpUH, CTOJOHSKA U Jp.
[Ipodunaktuka 3a001€BaHUl, BBI3BIBAEMBIX OAKTEPHUSIMHU.

Ilapcmeo pacmenuii. borannka — Hayka O pacTEHHUsSX. 3HAUYCHUE PACTCHUU B
npupojie. PacTeHust Kak HCTOUHUK aTMOC(EPHOTO KUCIOPOJIa U OPTAaHUYECKUX BEIIECTB
JUIsL KUBOM TMPUPOJbl. 3HAYEHHWE pACTEHUW Uil 4YeJoBeKa. PacTeHus mNHILEBbIE,
KOPMOBBIE, TEXHUYECKHE, NEKOpPaTUBHbIE. M3ydeHHe M OXpaHa pacCTUTEIBHOIO MHpA.
3anoBeaHUKHU U OoTaHWuyecKue canbl. KpacHble KHUTH.

Obwee 3nakomcmeo ¢ ugemkogvimu pacmeHuamu. lIpU3HAKU LBETKOBBIX
pactennii. Opranbl LIBETKOBOT'O pacTeHHUs — KOpeHb, moOer (crtedenb, JIMCT, MOYKa),
LBETOK, IUIOJ, ceMs. Bricmme n HU3mmME pacTeHus. BereratuBHbIE OpraHbl [IBETKOBBIX
pacTteHull (KopeHb, mooer). I'eHepaTUBHbBIE OpraHbl LIBETKOBBIX pacTeHHil. DyHKIUU
IreHEpAaTUBHBIX OpraHoB. JKW3HEHHbIE (OPMBI PACTEHHN — JEpeBbsi, KYCTApHUKH,
KyCTapHUYKH, TpaBbl. PazHooOpa3ue TpaBsHUCTBIX pacTeHui. OIHONETHHE, ABYJIETHUE
Y MHOT'OJIETHHE TPaBbl. 3HAYEHUE TUKOPACTYILHX TPaB.

Xumuueckuii cocmaeé u Kiemounoe cmpoenue pacmenui. XAMUYECKUE
BEILIECTBA, M3 KOTOPBIX COCTOMT pacTeHue. Boma B pacTeHHsX, CyXOe€ BELIECTBO
pacTtenuii. OpraHu4yeckne W MHUHEpaJIbHble BewiecTBa. benku. XXupel. VYriieBoasl:
Kpaxmal, caxap, KjieTyaTka (LeJUI0I103a).

KierouHoe cTpoeHne opraHoB pacTeHHid. KileTouHoe CTpoeHrne MSKOTH IIIOJI0B.
XJ0pomtacTsl B KJIETKaxX JUCTA. 3allacHbIE BEIECTBA B KIIETKE: KpaxMaJbHbIE 3€pHA,
Karm macia, O0eynkoBble 3epHa. OCHOBHBIE YacCTH PACTUTEIBHOM KIIETKH: 000JI0YKa,
LUATOIIAa3Ma, SpO, BAaKyOJb, KJIETOYHBIM COK, muactTuabl. [loHsTHE O TKaHAX.
MeKKIETOUHOE BELIECTBO.

Buasl  pacTUTENpHBIX  TKaHEW:  IIOKPOBHAs, MPOBOAAIIAs, OCHOBHAs,
MexaHudeckas U 00pa3oBaTesIbHas.

KuznenesarenbHoCTh KieTOK. JIBmkeHue muTomiaasMbl. (OOMEH BeIECTB.
[loctynuieHne BemiecTB B KJIETKY M BBIXOJ MX M3 KjieTkHu. [IpoHunaemocts o0osouex
KJIETOK U LIUTOILIA3MBbI. JleJIeHUE KIIETOK U POCT PACTEHHUS.

Cema. Cemsi AByNOJNBHBIX pacTeHuil. BHemHee crpoenne cemeHu Qacoiu.
Cemennas koxypa. Bayrpennee ctpoenue cemenu (aconu. 3aponpim. Cemsaods.
3apoapIIeBbIil KOPEIoK. 3aposIineBbiii cTedenek. [loyeuka 3apoppimia. DHAOCTIEPM.
CrpoeHue ceMsH OJHONONBHBIX pacTeHud. CrTpoeHue cemeHu Jyka. CrpoeHue
3epHOBKM  mmieHHIbl.  [Ipopactanue cemsH ©  00pa3oBaHHE  MPOPOCTKOB.
HeoOxoaumocTh Biard, BO3yXa M ONPEIACICHHOW TeMIepaTypbl — YCIOBUS
npopactaHus ceMsH. JlpixaHue cemsH. Bcxoxkects ceMsH. Bpemsi moceBa ceMsiH.
Xonogoctoiikue pacteHus. TemnontoOuBble pacTeHus. [nyOuMHa 3aaeiakd CEeMSsH.
HanzemHoe mpopactanue ceMsiH.

Kopens. KopeHb Kak BEereTaTUBHBIM OpraH pacteHus. OyHKIUU KOopHs. Bunasl
KOpHEil: TJaBHbIM, OOKOBble, HpuaarouHbie. KopHeBble cuctembl. CTepkHeBas H
MOYKOBaTasi KopHeBass cucrema. KopHeBoe mnuraHne pacteHuil. BcacbiBaHuEe BOJBI
kopHamu. KopneBoe pnaBinenue. BimsHue Ttemmeparypsl Ha JKA3HEACATEIBHOCTD
KOpHEeW. MuHepanpbHOE TmMTaHWE pacTeHWW. ['uapononuka. JlpIxaHue KOpHEM.
Kitlerounoe crtpoeHue Monog0oro KOpHs. 30HbI KOpHA. KoOpHEBOW 4YeXJIMK M 30HA
neneHus. 3oHa pocra. PocT kopHs B jinMHYy. 30Ha BcacbiBaHHs. KopHEBbIE BOJOCKH.
Baytpennee cTpoeHue KOpHsS B 30HE BCACBIBAHWA: IOKPOBHAs TKAaHb, KOpa KOpHS,



cocyabl. 3oHa mpoBeneHus. Kam6uit u ero pabora. Ilpumunka xopus. BerBienue
KOpHs. YIIpaBJ€HUE BETBICHHEM KOpHEH. BinsHHMEe KOpHEH Ha IUIOAOPOJHE IOYBBHI.
BoznelicTBue denoBeka Ha KOPHEBBIE CHUCTEMBI KYyJIbTYpPHBIX pacTeHuidl. OOpaboTka
NOYBbI. Y 100OpeHUs: oprannueckue u MuHepanbHble. [logkopmka. Hurpatsl. [lonus n
ocyumieHue nouBbl. Bunousmenenue kopHeil. Kopaemnonel. KopHeBble KiyOHH.
bakrepuanbHble KITyOCHbKU. 3€T€HbIE YI0O0OPEHMUSL.

Ilobez. Ctpoenne nobera u ero ocHoBHbIe PyHKIMU. Yactu nobera: creOens,
JUCThS, MNOYKH. BepxymeuHas mnouka, OokoBble nouku. I[lazyxa mucra. VYszen.
Mexnoysnue.  JIMCTOpacmonoKeHue:  OdepeHOe, CYNPOTMBHOE, MYTOBYATOE.
[[BeToHOCHBII moOer. Bo3nymHoe nutanue pacreHuil. JlucroBas moszaumka. [louka —
3auarouHblii moOer. Crpoenue mnouku. [lodyeunble yenryn. 3ayaTOUHBIA CTEOENEK,
3a4aTOYHBIE JIMCThS, 3a4aTOYHbIE NOYKW. BereratnBHas mouka. [[BeTouHas mouka.
@opMUpOBaHUE TMOYKU: KOHYC HapacTaHUs, BEpXYIIEUHbIM pocT nmobera. BeTBieHue
noGeroB. Kymienue, n1epHOBHHA, CIISIIIUE MMOYKH. YTPABICHUE POCTOM U BETBICHHUEM.
[Tpumunka Bepxymiku nodera. [laceinkoBanue. PaznooOpasue no0eros. Y aiJiMHEHHbIE U
yKOpOU€HHbIe 1ooeru. PazHooOpasue noOeroB 1o HapaBiICHUIO pOCTa: MPSIMOCTOSYUH,
MIPUNIOJHUMAIOIIUICS, JICKAIUN, TTOJI3YUU, BBIOIIUICS, Ja3sIlne, JInaubl. [loa3emMHubie
nobern. DyHKUMM MOA3EMHBIX M0OOETOoB. BHIOM3MEHEHMS] MOJ3EMHBIX IOOEroB —
KOPHEBHUILA, KITYOHH, TYKOBHULIBI.

JIucm. PaznooOpa3ue 1ucTheB 1o popme U pazMepam. BHelHee cTpoeHue aucTa.
[Inactuaka, 4depemok, ocHoBaHue. [IpunuctHuku. Yepemkosbie smcTha. Cuusgune
mucthbs. IIpocteie 1 crmoxkHbIe JTUCTBSA. POPMBI CIIOKHOTO JIUCTA: TPONYATOCIIOKHBIN,
MaJIbYaTOCIOKHBIN, MIEPUCTOCIIOKHBIN, NapHOIIEPUCTHIN, HEIMAPHOIIEPUCTBHIN.
Pa3zHooOpa3ue  JAUCTOBBIX  IUIACTUHOK.  JKWJIKOBaHHWE  JIMCTOBOW  IUIACTHHKU:
rapajuiesibHOE, AyroBoe, ceryaroe. Kierounoe crpoenue nucra. Kyrukyna. Crpoenune
KOXXMIIbI, KAK TOKPOBHOM TKaHM. Y CTHUIE. 3aMbIKAIOIINE KIECTKWA. YCThUYHAS IIEJb.
OcHoBHasl TKaHb JIUCTA: CTOJIOUATask TKaHb U ryOouaTas TkaHb. [IpoBojsiias TKaHb.

[TpoBomsmuii my4dok. CutoBuHbIe TpyOKU. BosiokHa. 3eneHbie TUCThSI — OpraHbI
BO3AylIHOTO nuTaHus. OOpa3oBaHKe B JUCThSIX OPraHMYECKOIo BEIIeCTBa — Kpaxmasa
[IpeBpaiieHre OpraHUYecKUX BEIIeCTB, 00OPa30BaHHBIX B XJloporuiactax. MOTOCHHTES.
3HaueHne cBera A oOpas3oBaHus xJjopodumia. CBsi3b MEXIy CTPOECHHEM JIUCTa U
¢yHknuet Bo3aymHoro nurtaHus. [a3oo0MeH. CBsi3p MeXAy [AbIXaHUEM U
¢orocunTe3om. Vcmapenue BOABI pacTeHMEM. 3HAUCHHE MJIsi PACTEHHM HCHapeHUs
BOApbl. JIncronan. 3HaueHue aucronana. JlncronaaHble U BEYHO3EIEHBIE PACTEHUS.

Cmeoens. Crpoenue cteOns. @DyHKIUU CTEONs: OMOpHAs, TPAHCHOPTHA,
doTocuHTe3npyroas, 3anacatomas. Poct ctebns B jnHy. BHemnee ctpoenue creds.
Bepxyiieunsiii poct, BcTaBOUHbIA pocT. BHyTpennee crpoenue ctedis. CepaueBrHa.
Kopa napeBecnoro cre6mns. Poct crebns B TommuHy. ['oguunble kosblia. PaHHss
npeBecuHa. llo3mHss npeBecuna. IlepenBuykeHWE BOIObI M PACTBOPEHHBIX HEU
MUHEPAJIbHBIX M OpraHudeckux BemecTB. llepeaBmkeHue mo crebll0 PacTBOPOB
OpPraHUYECKUX BEIECTB, 00PA30BABIINXCS B JINCTHAX MPU (GOTOCHUHTESE.

Bezemamuenoe pazmnoosicenue. ECTECTBEHHOE BEreTaTHBHOE PA3MHOXEHUE —
pPasMHOXKEHUE PACTEHHH C IIOMOLIBIO BEreTaTUBHBIX OpraHoB. Pa3MHOeHue
MOJI3YYHMH MOOeraMu, KOPHEBUILAMU, KITYOHSIMH, TyKOBUIIAMH, TUCTHSIMHU, KOPHEBBIMH
OTIPBICKAMH. 3HAYEHHE BEreTATHBHOIO PAa3MHOXEHHS B mnpupoie. MckyccTtBeHHoe



BETETaTUBHOE pa3MHOKeHHEe. Pa3MHOXkeHHWE TOOEroBHIMH YEpPEHKAMH, OTBOJKAMH,
KODHEBBIMM  YEPEHKAMH, JIMCTOBBIMM 4YE€peHKaMHu. Pa3MHOXEHHE MPUBUBKOM.
PasMHOXeHNE KyJIBTYpPON TKaHMU.

Ilgemok u nnoo. lIBeTok u ero crtpoeHwe. YacTh IBETKa: ILIBETOJIOKE,
[IBETOHOXKKAa, BEHYMK, JICIIECTKH, YallleUKa, YAIICIHCTUKH;, OKOJIOUBETHUK: IBOWHOM,
POCTOM; THIYMHKA: MBUILHUK, THIMMHOYHASL HUTh; MECTUK: 3aBsi3b, CTOJIOWK, PBUIbIIE,
ceMs3auaTku. Cuasuuii 1BETOK. THIYMHOYHBINA IIBETOK (MYKCKOM), IECTUYHBIN IIBETOK
(>xkeHckwuit). OMHOIOMHBIE U JBYJOMHBIE PACTCHUSI.

Cougetusi. I[IpocThie couBETUS: KUCTh, KOJOC, MOYAaTOK, KOp3WHKA, TOJIOBKA,
30HTHUK, IMIUTOK. CII0KHBIE COLIBETHUS: METEJIKA, CJIOXHBIA 30HTUK, CJIIOXKHBIA KOJOC.
OrnbUleHNE PACTEHUN HACEKOMBIMU U BETPOM.

OmnbuieHUE — MEPEHOC MbUIbIBI C THIYMMHOK Ha PbUIbLE TMecTuka. [lepekpectHoe
OIIBUICHUE. Hexrap. Hexrapuuku. Hacexomoomnbuissemsbie pacTtenus.
[Ipucnoco0G1eHHOCTh  [BETKOB K  ONBUICHUIO  OMPENEIEHHBIMH  HACEKOMBIMHU.
Berpoomnbeuisiemblie pactenusa. CamoonsuieHHe. FICKyccTBEHHOE OIbUICHHUE.

OnnoaoTBOpeHHE y LBETKOBBIX pacTeHud. CTpoeHue nbuUibHUKA. [IpuiblieBOE
3epHoO. [Ipopacranue nbutbilbl. [Ibub1IeBEIE TPYOKH. Criepmun. CTpoeHUE ceMs3adyaTka.
3apoapieBbiil Memok. [looBeie KileTkn — raMeThl. fitnekierka. [{eHTpanbHas KieTka.
OmnnoaoTBOpEeHHE — CIHSIHUE MOJOBBIX KIETOK. 3urora. [[BOWHOE OIUIOAOTBOPEHHE,
oTkpeITOoe pycckuM yueHbIM C.I'. HaBamuubiM (1898 1). OGpazoBanue ceMeHH U IUI01a.
3apoabliil. DHIOCIEPM.

Cemsa. Cemennasa koxypa. Okxkonomnognuk. IImoagsl: OJHOCEMSIHHBIE W
MHOT'OCEMSIHHBIC, CyXHU€ U COUYHbIE. BUBI MJI0/I0B: KOCTSHKA, SIr0jia, si0JI0KO, 3ePHOBKA,
CEeMsIHKa, OpeX, Kelyab, Kopobouka, 000, cTpydok. CiocoObl pacpoCTpaHEeHUS TIJI0/I0B
Y CeMSH: BETPOM, BOJIOH, )KUBOTHBIMU, YEJIOBEKOM, CaMOpa3OpachiBaHUEM.

Pacmenue — xcueoit opzanuzm. OCHOBHBIE KU3HEHHBbIE (DYHKIIUU PACTCHHI:
NUTaHWE, AbIXaHHWE, POCT, PA3BUTHE, PA3MHOXKEHUE, W3MEHEHUS MOJ BO3JEHCTBHUEM
daktopoB BHemHel cpenbl. OomeH BemiecTB. CHUHTE3 CIOXKHBIX BEIIECTB U3 MPOCTHIX.
[IpeBpamienne »Hepruu IMpu oOMeHe BemiecTB. B3auMOCBA3bp MEXIy oOpraHamu
pactenus. [lepeaBmkeHne BEMIECTB W OTJIOKEHHUE 3amacoB. CrocoObl MepeBUKEHUS
BEIIECTB MO pacTeHuto. CrocoObl OTJIOKEHHWS 3amacoB W WX HUCIOJIb3oBaHUE. PocT
pacTeHUd 1 CMEHA OPraHoB.

Mmuozoobpazue pacmenuii. 1lonsatue o cucrematuke. OTaen, Kjiaacc, MOPSIOK,
CEMEMCTBO, poJ, BUI. Bua — ocHOBHas eauHuila cucteMaTukd. OCHOBHBIE OTIEIbI
pacTEHUM.

Booopocnu. O6mas xapakrepuctuka Bojopociei. OTaen 3ejaeHble BOAOPOCIH.
CrpoeHue xiamMugoMOHaIbl. becrmosioe W MOJOBOE Pa3sMHOKEHHUE XJIOMHIOMOHAJIBI.
CtpoeHue u pPa3MHOXKEHHE XJIOPEUIbl. MHOTOKJIETOYHBIE 3€J€HbIE BOJIOPOCIIH.
CrpoeHue 1 pa3zMHOKEeHHE ciuporupbl. CTpoeHHe U pa3MHOXKEHUE ynoTpukca. Otaen
Oypsie Bogopocu: JamuHapus u ¢pykyc. OTaen kpacHsie Bogopocin. MHOrooOpasue u
3HA4YEHUE BOAOPOCIIEH.

Omoen Moxooopazusie. Iledenounsie n auctocTeOeabHble MXU. Mapiianuus u
pUYYMS PEJICTAaBUTENMN NTEUYEHOYHBIX MXOB. CTpoeHre KyKylIK1HA JbHa. Pa3MHOXEeHNE
KykymikuHa JibHa. CTpoeHHe u pasMHOXKeHue mxa charayma. OOpasoBanue topda u
€ro 3Ha4YeHue.



Ilanopomnuxooopasuvte.  IlanopoTHUKH, XBOlIM, MIayHbl. CTpoeHue
NaropOTHUKOB. Pa3MHOXkeHHe NanopoTHUKOB. CrnopaHruil. 3apocTOK. ApPXErOHHUH.
AnTtepuaun. XBOILIU-OCOOCHHOCTH CTPOEHUS U PAa3MHOXKEHHsS. XBOI IOJEBOM.
[1nayHbI-0COOEHHOCTH CTPOCHHUS U Pa3MHOXKEHUS. Paznoo6pasue
NanopoTHUKOOOpa3HbIX. [IpeBHUE manopoTHUkooOpa3Hbie. OOpa3oBaHUE KaMEHHOTO
YTJIS U €70 3HAYCHHE.

Omoen I'onocemennvie. OO1IME IPU3HAKU TOJOCEMEHHBIX. XBOWHBIE PACTEHUSI.
Crpoenune cocHbl. CTpoeHUE JKEHCKOW HIMIIKKA COCHBI. CTpO€HHE MY>KCKOW HIMIIKU
cocHbl. OnbLIEHUE U OIUIOAOTBOPEHUE Y COCHBI. CTPOEHHE U PAaCHpPOCTPAHEHUE CEMsSI
cocHbl. PazHOOOpa3ue ronoceMeHHbIX. 3HaY€HHUE T010CeMEHHbBIX. DUTOHIIUIBI.

Omoen Ileemxosvie pacmenusn. OOUMEe TPU3HAKA 1[BETKOBBIX, WJIHU
MOKPBITOCEMEHHBIX pacTeHuil. MHOrooOpasue HIBETKOBBIX pacTteHuid. Knaccudukarms
[IBETKOBBIX pacTeHul. JleneHrne UBETKOBBIX PACTEHUM HA KJIAcChl M CEMEMCTBA.
OTnuunTenbHbIE NPU3HAKU JABYNOJBHBIX M OJHOMOJBHBIX pacTeHud. (OCHOBHBIE
CEMENCTBA IBETKOBBIX PACTEHUM.

CemelicTBo KkpecTtouBeTHble. Jlukass penpka. OOmuMe MNpU3HAKU CeMeEMCTBa.
OcobenHoctu  cTpoeHus  1BeTka. MHorooOpasue  mnpencraButencii.  [lmomabr
KpecTonBeTHbIX. OropoJHble U MoJeBble KylnbTypbl. Kanycra, penbka, TypHENC U Jp.
TexHu4yeckue KyJubTyphl.

CemeiictBo  Pozongernbie.  [IIMMOBHMK —  MpPEACTaBUTENb  CEMENCTBA
po3onBeTHbIX. OOIME NPU3HAKKM pacTeHUil cemeiicTBa. MHoroobpasue pacTeHui
cemelictBa [lnomoBeie nepeBbs: s0JOHA, Tpyllia, BUIIHS, CIMBA, NEPCHK, aOpUKOC.
SArogHble KyJabTYpbhl: MalMHA, 3€MISIHMKA, KiIyOHMKa u Jp. JlekopaTuBHBIE U
JIEKapCTBEHHBIE PACTEHUS.

CemeiictBo  MotsuibkoBble  (boOoBbie). OOmMe NpHU3HAKK  CEMEHCTBa
MortbuibKOBBIE. ['OpOX TMOCEBHOM — TMPENCTAaBUTENbL CEMENCTBA MOTBUIBKOBBIE.
Crpoenue nBetka. PasHooOpasue pacteHuit ceMeicTBa. 3HaUCHNE PACTEHUI ceMelicTBa.
[Tumessle pacTeHus: Qacoiab OOBIKHOBEHHas, cosi, apaxuc. KopmoBble pacTeHHS:
JIOLIEpPHA, BUKA, dCIapLET, CUIOC. JleKOpaTUBHBIE U JIEKAPCTBEHHBIE PACTEHUS.

CemeiictBo IlacnenoBpie. OOmme TMpU3HAKK W pa3HOOOpaswe ceMencTBa
[Tacnenossie IIpencraBurens cemencTBa — MacieH 4epHbld. [Iuiessle, JeKOpaTUBHbBIE
U JIEKApCTBEHHbIE pacTeHUs ceMeilcTBa: KapTtodenb, OakiakaH, TOMAThl, TMepell
OJHOJIETHUM. SITOBUTBIE pACTEHUS.

CemeiictBo  CrnoxkHousetHble OOmmMe NOpU3HAKKM  PACTEHHM  CceMelCTBa
Cnoxnoupetsole. L[BeTkn TpyOuaThie, Si3bIYKOBbIE, BOPOHKOBHAHBIE. [IpencraBurens
ceMelcTBa — OJYyBaHYMK JIEKapCTBEHHbII MHoOroodpasue pacTeHuil cemeiicTBa
Cnoxunongernsie. [IniieBpie pacTeHUsl CEMENUCTBA: MOACOJHEYHUK OJHOJIETHHUM, CallaT.
JlekopaThBHBIE PACTEHHUSI CEMENCTBA: acCTpPbl, TIEOPTUHBI, XPU3AHTEMBI W Jp.
JlekapcTBEHHBIE pPAcCTEHUs CEMENCTBA: OJYyBAaHUMK JIEKAPCTBEHHBIM, pOMalIka
Helaxy4yas, IOJIbIHb, POMAIIKA JICKAPCTBEHHAS.

CemetictBo Jluneiinpie. OOmme mnpu3Haku pacTeHUil cemeiicTBa Jluneiinble.
[IpencraButenu cemeicTBa — TIOJbIAH, JaHMABIN Malckuid. MHOroobpasue pacteHuit
cemelictBa Jlunennele. Ilumessle pacTeHus: JyK pendarsid, 4eCHOK. DUTOHIMABI —
JeTyuyre Beniectsa. JlekopaTWBHBIE pacTeHMsA: JwIMs, cnapka. JlekapcTBeHHbIE
pacTeHHMs: ajod IPEBOBUIHBIN, KyIIE€HA JIEKAPCTBEHHAs, JJAH/BIII MANCKUM.



CewmeiictBo 3maku. OOmue npusHaku cemeiicTBa 3maku. [lmennia - BaxxHeiee
pactenue cemeiicTBa 3naku. [lmennna TBepaas u Markas. [lmennna o3umas u sipoBasi.
®da3pl pazBuTHsa. MHOTOOOpasue pacTeHU ceMeicTBa. BaxkHeliue B XO3SIMCTBEHHOM
OTHOILLIEHUM PACTEHUS CEMENCTBA 3JaKU: KYKypy3a, pOXb, SUYMEHb, OBEC, PHC,
CaxapHbIi TPOCTHUK.

PasButne pacturenbHoro mupa Ha 3emiie. llosiBIIeHHE MEPBBIX PACTUTEIBHBIX
OpraHu3MoB. BO3HUKHOBEHHE MHOTOKJIETOUHBIX PACTEHUN. BBIXO/ pacTeHHil Ha cymry.
[lcunoduter. Pa3BuTHe HazemHo# pactutenbHoCcTH. [laneoboTranuka

TI'puéwn. OOmias xapaktepuctuka rpuboB. ['pubnunma wim wmunenuit. [udsl.
[TnonoBoe Teno. CTpoeHre NUIMOYHBIX TPUOOB. TpyOuaThie U IIACTUHYATHIE TPUOBIL.
CumOuno3. Mukopuza. Cbe100HbIE U JOBUTHIE TPUOBI.

[InecHeBble T1puOBI — Mykop U neHuuwul. Hcenons3oBaHue rpuOOB B
MPOU3BOACTBE aHTUOMOTHKOB. [Ipoxxu. Crpoenue apoxoxed. ['pubbl — mapa3uTsl:
rOJIOBHsI, XJIeOHast p>kaBunHa. ['pubbl — TpyToBHKHU. Bone3Hu uenoBeka U >KMBOTHBIX,
BbI3bIBAEMbIE TPUOAMH.

Juwannuxku. CTpoeHue JMIIAHHUKOB: KYCTUCTBIE, JMCTOBATHIC, HAKUIIHBIC
mumaiHuky. Cnoesuile. JIMIailHUKM — CUMOMOTHYECKUE OpraHu3Mbl. Pa3zMHOKeHue
JUIIAWHUKOB. 3HAUEHUE JTUIIATHUKOB.

Pacmenua u oxpyyucarwowas cpeda. PactutenbHble cooOmiectBa. Pacrenus
€JIOBOTO U COCHOBOrO JiecoB. Pactenust nyOpaBbl, jyra, 6omnorta. [Ipeobnanarouie u
COMYTCTBYIOIIME BUABI pacTeHuid. CTpyKTypa pacTuTeNlbHOro coodbimectBa. Hanzemuas
ApYCHOCTb B pactuTenbHOM cooOmectBe. IlomsemHas spycHocTb. (Ce30HHBIE
M3MEHEHUS B PaCTUTENbHOM coobuiecTBe. CMeHa pacTUTENbHbIX coobiecTB. dropa u
PacCTUTENbHBIA MOKPOB, WJIM PACTUTEILHOCTh. BilMsHNE pacTUTENbHOIO COO0IIeCTBa Ha
OKpYXarolyto cpeny. Biusaue neca Ha okpy»karoiyto cpeny. Pacrenus — nokazarenu
3arpsi3HEHMS Cpe/ibl. 3alIuTa OKPYKAtOUIeH Cpe/ibl 3€JI€HbIMUA HACAXKIACHUSIMU.

300/102U3 — HAYKA 0 HCUBOHIHDIX .

CXOZCTBO M pa3nu4ue MEXKIy XKUBOTHBIMU U pacTeHUAMH. OCHOBHBIE OTIMYHS
KUBOTHBIX OT JPYTUX TPYIIl JKUBBIX CyIIECTB. ['JIaBHOE OTIMYHME OJHOKIETOYHBIX
’KUBOTHBIX OT MHOTOKJIETOYHBIX. MHp KUBOTHBIX U €ro 3HaueHue B npupone. Oduue
MIPU3HAKU >KUBOTHBIX. OCHOBHBIE €IMHHIIBI CUCTEMATUKH: BUJBI, POJBI, CEMEHCTBA,
OTpsiAbl, KJIACChl, THUIIbI, MOJIApCTBa, LHapcra. [louBooOpasyromas posib KUBOTHBIX.
3HAUYE€HHE PACTEHUI B )KU3HU KUBOTHBIX. 3HAUEHHUE KUBOTHBIX ISl YEJIOBEKA.

Oonoxnemounvie sncueomnwvie unu Ilpocmenimue. OO XapakTEpUCTHKA
npocredux. OCHOBHbBIE THUITBI OAHOKJIETOYHBIX KUBOTHBIX.

OObIKHOBEeHHasi aMe0a Kak TpeACTaBUTENb KOPHEHOXEK (capkojoBbie). Cpena
obuTaHus, CTpoeHHEe W mepeaBuxkeHue ameObl. JlokHoHOXKHU. [lutanue. JlpixaHue.
Boienenue BemecTB JKU3HEACITENbHOCTH U M30bITKA BOJbl. COKpaTUTENbHAS BAKYOJIb.
Oo6wmeH BemecTB. PasmHoxkenue. MTHIMcTHpOBaHKE.

3elieHas 3BIJIEHA KaK MPEACTaBUTENb )KIT'YTUKOBBIX. Cpesia 00OMTaHusl, CTPOEHUE U
nepeaBmKeHUe. BOJIbBOKC — KOJJOHUAJIBHBIE KT'YTUKOBBIE IPOCTENIINE.

Nudyzopus-tydenpka. Cpena obutanus, CTpOSHNE U MIEPEIBIKEHUE HH(PY30pUn
typenvku. Ilutanme. Jlpixanne u  BbigeneHue. CoKpaTHTENbHbIE  BaKyoOIIH.
Pasmuoxenne — 6ecrionoe u monoBoe (KoHbroraus). PaznooOpasue nH(py30puii.




Manspuitaenii napasut. Cpemga oburanus. Xo3seBa mapasuta. Poas MamspuiiHbIX
KOMAapOoB.

Ku3Hb  OAHOKJIETOYHBIX JKMBOTHBIX TMPU  HEOJArONPHUSATHBIX  YCIOBHSX.
PoncTBeHHbIE B3aMMOOTHOLIEHUSI MPOCTEUINNX. 3HAYEHUE MPOCTEHIINX B MPUPOJE U
KU3HU yenoBeka. [lapazutuueckue nmpocreiinue, Bo30yauTenn 3a00JeBaHnuil YeIoBeKa
U )KUBOTHBIX: MAJSIPUMHBIN M1a3MOAMNH, TU3eHTepUiiHast ame0a, KOKIUAMs, TperapuHa u
APp.-

Mnozoknemounvie  cueommuvie. Tun  Kuweunononocmuwvle.  OOmWas
XapaKTEPUCTHKA THUMNA KUIICYHOIIOJOCTHBIX KAaK JBYXCIOMHBIX MHOTOKJIETOYHBIX
#uBOTHBIX. IIpecHoBogHas ruapa. Cpena oOuTaHus, OCOOEHHOCTH BHEIIHEIO U
BHYTPEHHETO CTpPOEHUS U Ku3HeaesTenbHOCTH. Jluddy3Hass HepBHas cucrema.
Paznpaxumocts, peduiekcol. CTpekaTenbHble KieTku. Perenepanus. [IpoMexxyTouHbie
KJIeTKU. OCOOEHHOCTU KJIETOK MHOTOKJETOYHBIX >KUBOTHBIX Ha TMPUMEPE THUJIPHI.
Pazmuoxenue ruapel. becrionoe pasMHOkeHue — noukoBaHue. [1o10Boe pa3zMHOXKEHHUE.
OmnonoTBopenue. MuorooOpa3ue W 3HAYEHUE KHUIICYHOINOJOCTHBIX. [lonurbl.
Oo6pazoBanue konouuii. Kopamioseie pudsl. Meayssi.

Tun nnockue uepeéu. XapakTEpUCTUKA IUIOCKUX YEpPBEH KAK MapEHXMMATO3HBIX
®KUBOTHBIX. Kiaccudukarus tuna.

benas nmanapus kak npeicTaBUTENb Kiiacca pecHuYHbIie yepBu. Cpea oOuTaHus.
JIByOokoBast cummetpusi. KokHO-MycKkynbHbIH Memiok. OpraHbl  pa3MHOKEHUS:
SIMYHUKU, CeMEHHUKHU. CBOOOTHOXKUBYIIHUE TUIOCKHE YEPBHU.

[ledeHOUHBIN COCANBIIMK KakK MPEJICTaBUTENb Kiacca cocanbiuku. Cpena
oOuTaHusi, CTpOoeHHME W TnuTaHue. Pa3MHOXeHue u pasputue. lloHstue o
MPOMEXKYTOUYHOM M OKOHYATEJIbHOM X03suHe. [{ucra.

belunii 1ieneHs Kak mpeacTaBuTeNb Kilacca JIeHTouHble 4yepBu. Cpena oOuTaHus,
CTPOECHHE M MNHUTaHHUE. ['0JOBKa, II€Ka, YJCHUCTOE Teno. OTCYyTCTBHE OpPraHOB
nuiieBapeHus. PasmHoxeHne u paszButhe. @PunHHA. [IpOMEKYTOUHBIM XO3SIUH.
OKOHYATENIbHBIN XO35IMH. DXUHOKOKK.

[Ipoucxoxknenue Tuiockux uepBeid. [lmockue dYepBuM Kak  BO3OYIUTENH
napa3uTapHbIX 3a00JICBaHUN Y YEIOBEKA.

Tun kpyznvie uepsu. XapakTepUCTHKa TUTIA KPYTIbIX yepBeit. Kiaccubukarms
Kpyrabeix depBeil. UenoBeueckas ackapuma. Cpena oOutanus. BHemrHee cTpoeHue.
KoxHo-MycKkynbHbI MemoK. [Tonocts Tena. Opransl nuineBapenus. PazMHoxeHne u
pazButHe. JInunnka. MenunuHackoe 3HaueHue. Kpyribie yepBu — nmapa3uThl YEIOBEKA U
*KUBOTHBIX. [Ipucnocobsienust kK napasutusmy. boprba ¢ mapazuTUUECKUMU YEPBSIMHU.
Pons K. . Ckpsiouna.

Tun konvuamute uepeu. OOWAs xapakTepuctuka Tuna. Knaccudukanms.

JloxneBoil 4epBb KaK IMPEICTABUTENIbL MAaJOIIETUHKOBBIX uepBei. Cpena
obutanus. Buemnee crpoenue. llletunku. KoxxHo-MyckynbHbINA MemIok. [Tonocts Tena.
Opransl nuiieBapeHus. 3aMKHyTass KPOBEHOCHAsI cHCTeMa. BblaenuTenbHas cucTeMa.
HepBhnast cuctema. OKOJIOTJIOTOYHOE HEPBHOE KOJbLO. HepBHBIE y3/bI — TaHIJIUU.
Ilonosas cucrema. PasmuoxeHue.

MHuoroo0pasue Koap4aThix uepBeil. MHOTOIIETUHKOBBIC — HEPEna, MEeCKOXKHUIL.
Oc00EHHOCTH CTPOEHUS MHOTOIETUHKOBBIX YEPBEU.



Tun monntocku. OO0Ias XapaKTepUCTUKA THUIA MOJUIIOCKH, WM MSTKOTEJbIE.
Knaccuduxanmus.

OOBIKHOBEHHBIN TIPYJOBUK KaK MpeAcTaBuTeNb OptoxoHorux. Cpena oOutanus u
cTpoeHue npynoBuka. PakoBuna. Yactu Tenma: TynoBHUIIE, TOJI0OBAa, Hora. MaHTus.
Mamntuitnas nosjocts. [lutanue. dpixanue. Jlerkoe. KpoBooOpaienue. PazmMHoxeHue.

be3zyOka kak mnpeicTaBuTedb IBYyCTBOpuUaThix. Cpeja oOMTaHUSI M CTPOCHHUE
0e33y0oku. @opmupoBanue xeMuykunbl. [Iutanue. Cudonsl. [pixanue. KpoBeHocHas u
BBIJICJIUTENIbHASA CUCTEMBI. Pa3MHOXEHNE, pa3BUTHE JTUYHHOK.

Muoroobpa3ue ¥  3HAYCHHE  MOJUIIOCKOB.  BpIOXOHOTHME  MOJUTIOCKH.
JIBycTBOpYaThie MOJUTIOCKU. ['0JIOBOHOTHE MOJUTIOCKH (KaJbMaphbl, OCbMUHOTH).

Tun unenucmonozue. O01as xapakTepucTuka Tuna. Knaccudukarusi.

Knacc paxkooopaznwie. Peunoii pak. Cpena ooutanusi. OCOOCHHOCTH CTPOCHHUS U
KUBHEACATENbHOCTA.  XWUTUH, HapyXHbIM  ckener. [osoBorpynb,  OprOmIKO.
BunonsmMeHeHME KOHEYHOCTH: BEPXHHME YEIIOCTH, HM)KHHE YEIFOCTH, HOIOYEIIOCTH,
KJICIIHU, XOAWIbHBIE, OPIOIIHbIE HOXKKU. JIuHbKa. BHyTpeHHee cTpoeHne peuHoro paka.
Myckynarypa. CMmemansas nmosocts tena. [InmesapurensHas cucrema. KpoBeHocHas
cuctema. ['az3000men. XKabpbl — BbIpoCThI KOHEUHOCTENH. OpraHbl BbIACICHUS — 3€JICHbIE
xene3bl. HepBHast cuctema. Opranbl 4yBcTB. Oprasbl ocsizaHusi 1 000HsHUA. ClI0KHbIE
(aceTounsle r71a3a. Mo3anyHoOE 3peHue.

MHoroo6pa3ue u 3HaueHue pakooopasHbix. Husmme pakoodpasHble.

Knacc naykooopasuwie. llayk-kpectoBuk. Cpena oOuTaHMST W BHEIIHEE
ctpoenue. ['omoBorpyas, Optoimiko. BoceMb mpocThix rna3. BoceMb XOAUIBHBIX HOT.
Uemoctn, Horowemtoctu. Illymanena — opran ocsizaHus. SIOBUTBIE  KEJIE3BI.
[laytunupie OopomaBku. JloBuas cetb. Oxota mnayka. Ilutanue. BhemHee
numeBapenue. Jpixanne. Tpaxeu u nerkue. KpoBeHocHas cucrema. PazmHoxeHue.

MmuorooOpasue mnaykoB. Kinemm. Cpena obutanus. MHoroo0pasue Kieliew.
MeauiuHCKOe 3HaueHHE YeCOTOUYHOI0, TaCKHOI0 Kieniel. BeceHHe-j1eTHUN KIICIIEBOM
sHuedanut. YecoTka.

Knacc nacexomwvie. Ctpoenue maiickoro xyka. Cpena oOuTaHusi W BHEITHEE
ctpoenue. JKecTtkue Hankpeuibs. llepenoHuaTteie Kpbulbsi. BHyTpeHHEe cTpoeHue
Manckoro kyka. [lumeBapurenpHas cucrema. ['pel3ymnii pOTOBOM  ammapar.
He3amknyTtas kpoBeHOCHas cucrema. JlpixarenpHas cucreMa — Tpaxeu. BeienurenbHas
CUCTEMA — MAJIBIIUTUEBBI COCYIBI M KUPOBOE Ten0. HepBHas cucrema v Opransl YyBCTB.
ITomoBas cucrema. PasMHOXEeHUE HACEeKOMBIX. Pa3BUTHE C MOJIHBIM MPEBpAILLIEHUEM U
HETIOJIHBIM IPEBPALIEHUEM.

OTtpsin 6a00uku uau yemryekpbuibie. CTpoeHue u noeaeHue 6adouek. Cocynuit
potoBoil annapat. Kanycrauna. Tyrossiid menkonpsa. [llenkoBoacTso.

Otpsin aBykpbuible. KomHaTHas myxa. JImkynui poToBOM ammapaT. 3HA4eHHUE
KOMHATHOM MyXH, KaK pa3HOCUMKa HMHQPEKIHOHHBIX Oose3Heil. OBonbl. Komapsl.
Koumrome-cocymui potoBoit annapar. MeauumHCcKoe 3Ha4eHre KOMapoB.

Otpsin = nepenoHuarokpbuible.  [lwmmnenmku.  Sitnexknaa. HaesgHukw.
buonoruueckuii cnoco6 moaaBIeHUS BPEIAIINX YEIOBEKY KUBOTHBIX. OChI, IMEIH U
MypaBbu. OOIIecTBeHHbIE Hacekomble. [I4enbl M IIMeNnu — OMBUIMTENIN I[BETKOBBIX
pactennil. MenonocHas nmuena. JKu3Hb MUeInHON ceMbu. [ poI3ylie-ImKymui poTOBOM
anmapar. [lonb3a muen.



OTpsin KECTKOKpPBLIbIE: O0KbU KOPOBKH, JKY)KEJIHLbI, HABOZHUKU U Ap. OTpsg
IPSMOKPBLIBIC: TIEPEJIETHAS CapaHya, Ky3HEUHKH, CBEPUYKHU.

MHuoroo0Opasue HacekoMbIX. Biim, O010XU — mapa3uThl YeJOBEKa U >KMBOTHBIX.
MenuuuHckoe 3HaueHue OJoX, BIIEH M JpYruX HaceKoMbix. Hacekomble — BakHOE
3BEHO B Lienax nutanus. [louBooOpasyroias poib HaceKOMbIX. ONBUTUTEIN PACTEHUM.
OpnomaminenHbie HacekoMble. Hacekombie — 1ab0paTopHbIEe dKUBOTHBIE.

Tun xopooevie. I'naBHBIE 0COOCHHOCTU THNA XOpJOBbIX. Knaccudukanus tuma
XOPIOBBIX: TTOATHIT OeCUEPETTHBIC, TTOATHIT YePETTHBIC UITH TTO3BOHOYHBIX. OOIIHe YepThI
MMO3BOHOYHBIX KMBOTHBIX. 3HAUYEHHUE MMO3BOHOYHBIX.

Knacc nanyemmnuku. JlaHueTHUK — Hu3lIee XopAoBoe xuBOTHoe. Cpena
oOWTaHUs U BHEIIHEE CTPOCHHUE.

Knacc Kocmnuwie pviopl. Peunoit okynb. Cpeia 0OMTaHUsI U BHEITHEE CTPOCHHUE.
[ToxpoBel Tena u okpacka. Ckener okyHs. [IumeBapurenbHas cucrema. /lprxarenbHas
cucteMa. 3aMKHyTasi KpOBEHOCHasi cucreMa. BrwimenutenbHas cuctema. OOMmeH
BemiectB. HepBHas cuctema. Opransl uyBcTB. [loBenenue. ['0J10BHOWM MO3T: MEpeIHUM,
IPOMEKYTOUYHBIN, CPEHUA MO3T, MO3KEYOK M MPOAOIAroBaThiii MO3r. CIIMHHOM MO3T.
Opranbl 3peHus — ria3a, opraHbl CiIyxa, OpraHbl BKyca, OCsi3aTelbHbIE YCUKH, OOKOBas
munus.  Peduexkcel prid.  Bpoxknennole u ycioBHble peduiekchl. PazmuoxkeHwue.
Hapyxnoe omnogorsopenue. Hepect. Pazutue. 3a6ota o motomctBe. MHOroo6pasue
prI0. [Ipucnocobnenus k ycnoBusiMm oouTanusi. OCHOBHBIE TPYIIIIBI PhIO.

Knacc Xpawesvie pviovl. Otpsig akynel. OTpsil CKaThl. DIEKTPUUYECKUE CKATHI.
Kusopoxnenue. Knacc Koctabsie ppiObl. OTpsin ocetpoBblie. OTpsii KaprooOpas3HbIE.
Otpsin  cenbaeoOpasubie. Otpsim  TpeckoBbie. OTpsin  kucrenepbie. JlaTumepus.
JIBosikoaplaniue poiObl. [IpecHOBOJHBIE KHUCTENEpble — MPEAKd 3E€MHOBOJIHBIX.
XozsiictBeHHOe 3HaueHue pbiO. Ilpombicen pwiObl. OxpaHa pHIOHBIX 3aIacoB.
UckyccTBenHoe pa3Benienue poio. [IpynoBoe X035l CTBO.

Knacc 3emnoeoonvle. XapaKTEpUCTUKAa 3E€MHOBOJHBIX KaK TO3BOHOYHBIX
JKUBOTHBIX, CBS3aHHBIX KaK C BOJIOM, Tak W ¢ HazemHo#l cpenoil. Jlsrymku. Cpena
obutanus. Buemrnee crpoenue. BHyTpenHee ctpoenue narymku. [lumeBapurtenbHas
cucrtema. JlpixarenbHasi cucrema. 3HaueHUE KOXHM U JierkuX. KpoBeHocHas cucrema.
Bonwmmoii kpyr kpoBooOpamienus. Maibiit kpyr kpoBooOparieHusi. OOMeH BEIIEeCTB.
Cnsiuka. HepBHast cuctemMa u  Opranbl 4yBCTB. Pa3MHOXeHHE, pa3BUTHE U
MIPOUCXOXKJICHUE 3E€MHOBOAHBIX. PaszButne. MHorooOpasue 3eMHOBOIHBIX. OTpsf
OECXBOCTBIC: JIATYIIKH, Xa0Obl, KBakmu. OTpsJl XBOCTaThie: TPUTOHBI, CajlaMaHJphI.
3HaUYeHNE 36 MHOBOIHBIX.

Knacc npecmuikaroujuecsa. XapakTepucTUKa MPECMBIKAIOIIMXCSA KaK HA3€MHBIX
mo3BOHOYHBIX. [IpbITKas smepuna. Cpega oOUTaHUS U BHEIIHEE CTpOeHHE. BHyTpeHHee
ctpoenue. Ckener. Opransl apixanus. Opranel numieBapeHus. CepAaedHO-COoCyaucTas
cucrema. Opranbl BeiaeneHus. [lomoBele opransl. HepBHasg cucrema. OpraHbl 4yBCTB.
Pasmuoxxenne. BryTpennee ommomotBopenme. Pereneparusi.  MHorooOGpasue
npecMbikaomuxcs. Ilpucnocobnenne k ycnoBusiM obutanusi. Otpsin Yenryituareie:
amepuupl, 3Men. Jluabka. AnoButsie xene3bl. Otpsin uvepenaxu. [lTanumpbs. OTpsin
Kpokoauibl. [Ipoucxoxaenne npecMbikarommxcsa. [IporpeccuBHble 4epThl pa3BUTHA.
PacuBer u BeIMHpaHue ApeBHHX MpecMbikatomuxcs. OCBOCHHE BCEX Cpel OOMTaHWUS.
«2noxa JMHO3aBpOB» B UCTOPUU 3EMIIH.



Knacc nmuybl. XapakTepucTuKa NTULL KaK IMOKPBITHIX NEPBIMU TEIIOKPOBHBIX
KUBOTHBIX, HPUCIOCOOJIEHHBIX K MoJieTy. OCOOEHHOCTH BHEUIHETO CTPOEHHUS NTHII.
Cusbiii ronmyOb. Cpena oOuTaHus M BHEUIHee cTpoeHue. llepeqHue KOHEYHOCTH —
KkpbUIbsi. [lokpoBsl Tena. KontypHoe nepo: ctBoi, porosbie 0opoaku. [lyxoBblie mepbs.
JIluabka. OCOOEHHOCTH CTPOEHMsI CKejleTa W MyCKynarypbl ntull. OcOOEHHOCTH
BHYTPEHHETO CTpoeHus nrull. I[IumesapurensHas cucrema. JKeryaoK: KeNne3ucTlil U
MYCKYJIbHBIN OThensl. CkopocTh mnuiieBapeHus. IocTossHHAs BBICOKas Temueparypa.
Oprasbl BbIACNEHHS W pa3MHOXKeHHUA. JlpixarenpHas cuctema. Jlerkue, BO3IyIIHbBIE
Memiku. J[BoitHoe apixanue. KpoBenocHas cuctema. Opransl 4yBcTB. HepBHas cucrema.
Cnoxnoe mnoBenenue. PasmHoxenue. Crpoenue sina. Passutume 3apoasimia.
Hacwxupanne. ObOpazoBanue nap. ['He3noBaHue. BBIBOAKOBBIE M THE3/IOBBIE NTHUIBI.
3abota o motomcTBe. lIpHCOCOOIIEHHOCT, NTUI K CE30HHBIM SIBIICHUSIM MPUPOJIBI.
Ocemnble nTuupl. IlepeneTHple NTHULIBL: yTKH, J1€O€IU, COJIOBbU, WBOJITH, CTPUXKH.
[Tpuunnel nepeneroB. CrnocoObl OPUEHTUPOBAHUS NTHULl BO BPEMs IEPENIETOB.
[Ipoucxoxnaenne u oO0mMe 4YepThl NOTHULL. YepThl CXOACTBA MEXIYy MNTULAMU HU
npecMbIKaromuMucsa. Paznuuune Mexay NTULAaMUd W [PEeCMBIKAIOIMMUCA. [IpeBHue
ntunel. Apxeontepukc. Iltuuel neca. Otpsn Jdatier: nectpsiid naren. Otpsag Kypunsie:
psObuuku, TerepeBa, rinyxapu. Jlukue Kypbl. XwumHble nOTUlbl. OTpsii JAHEBHBIE
XUIHUKU: COKOJIbI, KOpPUIYH, Tpudsbl, opibl. Otpsin CoBBL: COBBI, (PUIMHBI, CBHIYH.
Bopomnasaromme nrunel.  [lpucnocoOGnenuss k  ycnoBusMm — oburtanus.  OTpsn
I'yceoOpasnsie: yTku, rycu, aedenu. Otpsa [Iuarsunbl. [ITHLBI OTKPBITHIX TPOCTPAHCTB
Cylid. YcioBHs OOUTaHUA B OTKPBITHIX mpoctpaHcTBax. Otpsan Kypasmu. Otpsig
Hpodri. Otpsin  CrpaycooOpasnbie. Iltumbl  KynbTypHbIX JaHamadtoB. OTpsia
BopoObunbie. Pons nTun B mpupoje U xu3Hu yenoBeka. Oxpana ntul. [ItuneBoactso.
Pazeenenune nomamnaux nruil. [lopoasl cenbckoX03MCTBEHHBIX NTUL.

Knacc mnekonumawwue. BHemHee CTpOoeHHE MIIEKONUTAKOMMX. [IOKpOBBI:
BOJIOCSHOM TIOKpPOB — OCThb, HoAmEpCTOK. CallbHbIE JKEJIE3bl, ITOTOBBIE JKEJE3BI,
mieuHble kenesbl. Ckener. JuddepeHunpoBanHble Mblbl. BHyTpeHHee cTpoeHue
MIJIEKOTIUTAtomuX. PoToBas monocth, s3bIK, auddepeHnupoBaHHbie 3yObl: KOPHH,
JICHTUH, 5Majb. Pe3lbl, KIBbIKHM, KOpeHHble 3yObl. [luieBapurtenbHas cucrema.
Myckynuctast neperoponka — auadparma. Opranbl npixanus. CepaedHO-cOCyaUCTast
CHUCTEMa: 4YeThIpeXKaMepHOEe cepjle, JBa Kpyra KpoBooOpaileHus. BopiaenurenbHas
cucremMa. Opranbl pasmHoxeHus. I[Dlmanenta. HepBHas cuctema: TOJIOBHOM MO3T,
U3BWIMHBI, KOpa Oonblmx mnomymapuil. OpraHbl 4yBCTB: OOOHSIHUE, CIIyX, 3pPEHHE,
OCsI3aHUE W BKYyC, OopraH paBHoBecus. [loBeaeHue miekonuraromux. PasMHOXkeHUE n
pPa3BUTHE MIICKONUTAIOIINX. SANUEKIanylue, WK TEPBO3BEPU. YTKOHOC, EXHUIHA.
Cymuarsle. ITimanenrapHsle. bepeMeHHOCTS. BckapmiuBanue MOJIOKOM.
[Ipoucxoxnenne muekonurarommx. CXoACTBO U pa3audus MEKYy MIEKOIUTAOIUMA U
npecMbIKaromuMucs. MckonaeMmble TpeiKd MIIEKONHUTAIONIMX — 3BEpO3yOble SIIEPHI.
Otpsn HacekoMosiiHble — HanOoJiee JPEBHHE W NPUMUTHUBHBIE M3 IUIALEHTAPHBIX.
3emnepoiiku. OObIKHOBEHHBIH KpoT. OObIKHOBEHHBIM e€x. Otpsia Pykokpeuibie —
KppUiaThle MiiekonuTatoue. ['pei3yHsl. OcobeHHOCTH cTpoeHust 3y0oB. Otpsia
I'PBI3YHBI: JOMOBBIE MBIIIH, KpbICA, XOMSK, MMOJAeBKU. OHAarpa. 3HaU€HHE T'PHI3YHOB B
npupone U A 4enoBeka. PacmpocTtpaHeHne HMH(PEKUMOHHBIX  OOJe3HEH U
napasuTapHbeix 3aboneBanuil. Otpsg 3aifeoOpasnbie. 3aiinpl. Kpomuku. Otpsia



Xumnsie. CemeiictBo Bomubu: nucuia, Bosk. CemeiictBo Komraubu: turp, neonap,
pBICh, CHEXHBIA Oapc, nukas JjecHas komika. CemeiictBo KyHbHM: KyHHIIa, cOOOJb,
XOpeK, HOpKa, ropHocTtai, nacka. CemelictBo MenBexpu: Oypblii MeIBeAb, OEbIid
meaBens. Mopckue mutekonuTatouue. [IpucnocoOieHne MIEKONMUTAONIMX K JKU3HU B
Boge. Otpsig JlacToHOrme: TpEeHJIaHIICKUM TIOJNEHb, MOPCKOM KOTHK, MOpkK. OTpsn
Kutoobpaszusie. Cunuit kut. Ycarbie kuThl. Jenbdunbl. 3ybarbie kutbl. Kamranor.
KonbrtHeie Muexonutatonue. [IpucrnocoOiaeHne KOMbITHRIX K YCIOBUSAM XKU3HU. OTpsif
[TapHokonbiTHBIe. JKBauHble MNapHOKOMNBITHBIE. MHOTOKaMEpHBIM JKEIyAOK: pyoerl,
CeTKa, KHWXKa, ChIYyr. BepOmiogpl, oneHu, OapaHbl, KO3JbI, AHTHJIONBI, 3YyOpHI,
xupadsr. Jlocs — cemeiicTBo oseHeil. HexxBauHble MapHOKONBITHBIE — CBUHOOOPA3HBIE
miekonutaromue. Kaban, Oeremor, cBuHbs. Otpsn HenapHokonbiTHble. JlHkas
jgomanas, Hocopor, Ttamup u Ap. Otpsan Ilpumarel. O6e3bstHBI — HauOosee
BBICOKOOPTaHU30BaHHbIE  KUBOTHBIE. UYenoBekooOpa3Hble  00€3bSHBI:  TOPUILIA,
OpaHT'yTaHI, IIMMIIaH3e. biau3ocTh 4YenoBeka W 4YEJIOBEKOOOpPa3HBIX  00E€3bsH.
Muiekonuraromie, MX 3HA4YCHUE M OXpaHa. Poip MIEKONUTAIOIIKUX B IPUPOJIE.
3HaUYCHHE MIJICKONUTAIOIIUX IS YEJIOBEKa. 3BEpOBOACTBO. OXpaHa MIIEKOIUTAOIINX.
Kpacasie kHuru. CenbCKOXO34MCTBEHHBIE KWBOTHBIE KJacca MJIEKONUTAKOLIUX.
’KrBOTHOBOACTBO.

S. Opranusm 4yeJ0BEKa U €ro 310pOBbe

Anamomusn u uzuonozusn uenosexa. AHaTOMUsS YEIOBEKA — HAYKa, H3ydarolas
CTpOEHHUE YesoBeuecKoro teia. Ou3nosiorus yeaoBeka — HayKa, u3ydaromas QyHKIuu
YEJI0BEYECKOTO OPraHu3Ma M €ro opraHoB. Meroasl m3ydeHus. OpraHbl U CHCTEMBI
opraHoB yesjoBeka. OCHOBHbIE (DU3MOJIOTUUECKHE CUCTEMbI OpraHoB yesioBeka. CBs3b
MEXIy CTPOCHHEM U (PYHKIUSIMU OPTaHOB.

Tkanu opeanusma uenogexa. OnpencneHUE TOHATAS TKAaHW. [KaHH:
DIIUTENINANIbHAS, COCOWHUTENIbHAS, MBbIIIECYHAs, HEpPBHAs. ONUTEIUAJIbHBIE W
COCIMHUTENbHBIE TKAaHU, UX MPOUCXOXKICHHE, paCIoioKeHne, PyHKIuu. MblllieyHbIe 1
HEpBHbIE TKAaHW, WX CTPOEHHWE U CBOMCTBAa. Bo030yauMocTh, NPOBOAUMOCTD,
COKPAaTUMOCTb. Pa3HOBUIHOCTH MBIIIEYHOM TKaHW: TIJaJKas, MONEPEYHO-II0I0caTas
CKeJIeTHas, MOINepevHo-Tojocaras cepaeuHas. Pacnonoxenune u Qynkuuu. Hepshas
TKaHb: HEUPOHBI, Heporausa. CTpoeHne U (PyHKIIMM HEWpOHA: TENIOo, ACHAPUT, aKCOH.
HepBHoe BosnokHo. Cunanc. Penentop. UYyBCTBUTENbHBIE, HCIIOJIHHUTEIBHbBIE
(MoTopHBIE), BcTaBOUHBIE HeWpoHbI, HepBHEI nMitynbce. [IpoBenenne Bo30yKaeHUs 110
HEUPOHY.

Pezynayusa ¢ynkyuit ¢ opzanusme. Pednextopnas perymsnusa. Pednexkc u
pednexropHas nyra. PeduexkTopHbie IIEHTPHI.

[eHnTpanbubli U TepUPpEpUUECKUl OTIENbl HEpPBHOW cuctembl. LleHTpanbHas
HEpBHAs CHCTEMa: FOJIOBHOM MO3T, ciMHHOM MO3T. [lepudepudeckas HepBHas cUCTEMA:
HEpPBHBIE Y3JIbl, HEpPBBL. be3ycnoBHO-pedieKTOpHAsT UM YCIOBHO-pedieKTOpHAas
perymsius. ['ymMopaneHas perymsius QyHKIU B OpraHu3Me.

Onopno-oguzamenvnas cucmema.

3HaueHue OMOPHO-ABUTATEIBHONU cUCTEMBI, ee cocTaB. CKeneT u ero (QyHKIIIH:
OIIOpHAsI, 3alIMTHAsl, IBUTATENIbHAsA, KPOBETBOPHAS, IETIOHUPYIOIIAS.

XUMUYECKUI COCTaB KOCTEH (HEOPraHUYECKUE M OpPraHUYECKHE BEIIECTBA):
KapOOHAT KalblHs, CyIb(}aT KaJabIis, OCCEHH, KOJUIareH.




MHUKpPOCKOITUYECKOE CTPOEHUE KOCTH. MAaKpOCKONMUYECKOE CTPOEHHUE KOCTH:
HAJKOCTHHUIA, KOMIIAKTHOE BEIECTBO, I'y0YaTOE BEIIECTBO, KPaCHBIM KOCTHBIA MOS3T,
KENTHIA KOCTHBIM MO3r. Tumbl KocTel: TpyOdaTble KOCTH, ryOuaTble KOCTH, IMJIOCKUE
KOCTH.

Ckener yenoBeka. @yHKIMM cKeneTta. Ueper: MO3roBOM W JIMLEBON OTAEINBL.
Ckener tynoBuma. [lo3BoHOuHMK. [103BOHOK: T€no, ayra, OoTpocTKU. [103BOHOUYHBIN
kaHan. WM3ruObpl TO3BOHOYHMKA: IICHHBIN, TPYAHOM, IOSCHUYHBINA, KPECTIIOBBIM.
I'pynanas knerka, peOpa, rpynuHa. Ckener BepxHeWl KoHeYHOCTH. IlnedeBoil mosc:
nomatky, Kiounibl. CkeneT cBOOOMHON BepxHedl KoHeyHOCTH. CKeleT HIDKHHUX
koHeuHocTeil. [losic HmxHHX KoHewyHocTeil. TaszoBbie kocTu. Ckener cBOOOAHOM
HIKHEW KOHEYHOCTH.

Coenunenne  kocted. HenmomBmkKHbIE  COCIMHEHWS: IIOB, CpacTaHHE.
[TomynonsmxHoe coenunenue. llogBmxkHoe coenqunenne — cyctaB. CTpoeHUE CycTaBa:
CyCTaBHas sIMKa, CyCTaBHas I'OJIOBKAa, CYCTaBHOM XpSIl, CyCTaBHas CyMKa, CyCTaBHas
KUJIKOCTh. ODyHKIIMU CycTaBOB. BUbI CyCcTaBOB.

Mpimnpsl.  MHEKPOCKOIIMYECKOE Y MAaKpPOCKOIIMYECKOE  CTPOCHUE  MBIIILI.
MpelieuHble  BOJIOKHA. DBprOIIKO, CyXOXKWJIMSA, TOJIOBKH, XBOCTHl Mbiml. Dacuus.
MBIIIIBI-CUHEPTUCTBl Y MBILILBI-AHTATOHUCTBI. MBIl TEJIA: MBIl T'OJIOBBI,
MBIIIIIBI TYJIOBHUIIA MBIIIIBI BEPXHEH U HUKHEH KOHEeUHOCTU. Pabora mbril. [Tonstue
O JIBUTATEIbHON €JUHUIIE MBIMIIBI. DHEPreTHUKA MBIIIEYHOTO COKpallleHus. Perysius
pabOThI MBIIII- AHTArOHUCTOB. 3HaUCHHE (PU3UYECKUX YIpaKHEHUU B (HOPMUPOBAHUU
CHUCTEMBI ONIOPHI U JBIKEHUS. JIMHAMUUecKkas U cTaTudeckas padoTa.

Yromiienue, mnpuurHbl yTOMiIeHHMd MbIl. [unogunamud. IlocnenctBust u
npodpunaktTuka runoguHamuu. OcaHka. Tunm W CcTeneHW HaApPYyIICHUS OCAHKH.
[Ipenynpexaenue u JieUeHUE IUIOCKOCTONUs. YIUObL. Ilepenombl: OTKPBITHIM,
3aKpbIThIM. PacTsokenue cBs30k. BwiBuxu cycrtaBoB. llepBas momoinb mpu ymmOax,
IepesioMax KOCTEH U BbIBUXAaX CYyCTaBOB.

Hepenas cucmema. 3HaueHue HEPBHOM cucteMbl. (OOecrieueHHe HEPBHOMN
CHUCTEMOW MOCTOSIHCTBA BHYTPEHHEW cpeabl opraHu3mMa. CTpOEHUE HEPBHOM CHUCTEMBI.
Yactu HEpBHOW CHUCTEMBI: IIeHTpalibHas u nepudepudeckas. bemoe BeriecTBo mMo3ra,
HEPBHBIE BOJIOKHA.

Crnmanoit mo3r. CrpoeHue cnuHHOro Mosra. OO0oJIoukm Mo3ra: TBepjas,
nayTuHHasi, Msrkas. CHOUHHOMO3TOBas >XHUAKOCTb, €€ 3HaueHue. Bocxonsimue wu
HUCXOJSIIME HepBHBIC yTH. PeduiekropHas u npoposimas GyHkIuu. CBsI3b CIUHHOTO
MO3Ta C TOJIOBHBIM.

Crtpoenre U (yHKIIMU TOJOBHOrO Mo3ra. OTIenbl TOJOBHOTO MO3ra: MepeaHui
MO3T, CPE€IHUW MO3l, 3aJHUNA MO3r. 3aJHUKA MO3I: MPOJOJrOBaThIi MO3T, MOCT,
MO3ke4oK. CpeIHHMil MO3I: YETBEPOXOJIMHS U HOXKH Mosra. IlepenHuid Mo3r:
IPOMEKYTOUHBIA MO3T, mojymapusi 0omibinoro mo3ra. CtBoa mo3ra. IIpomonroBaThiii
MO3T — CTpoeHue, (QyHKIuu. Mo3kedok - crpoeHwe u GyHKuuu. CpeaHuil MO3T.
Perukynspuas ¢opmanusa. [Ipomexytounsiii mo3r, ero ¢Qynkuuud. Tamamyc.
['unoranamyc. Ilomymapusi romoBuoro mosra. Cepoe u 0ejoe BEIIECTBO T'OJOBHOTO
mosra. Kopa, ctpoenue u ¢pynakmuu. M3Bununsl. bopo3apl. Jlonu: moOHas, TeMeHHas,
3aThIJIOYHAsA, BUCOYHAs. JInMOnUeckas cucrema.



[lepudepuueckas HepBHas cucrema. Paznenenue nepudepuyeckoil HEpBHOU
CUCTEMbI Ha COMAaTHYECKYI0O M aBTOHOMHYIO (BereraTuBHYr0). ComaTuueckass HepBHas
cucteMa, ee (QyHkiuu. BereraruBHas HepBHas CHUCTEMa: CHUMIIATHYECKas U
napacumnaTuieckas. Poiib BereTaTUBHON HEPBHOW CUCTEMBI B PETYJSLUN (PYHKITUN
OpraHuA3Ma.

Opzanvt  uyecme. Ananuzamopel. CtpoeHue u (GYHKIMM aHAIU3ATOPOB.
Penentopsl. 3HaueHNE aHAU3aTOPOB.

3pUTENBHBI  aHaIU3aToOp: 3PUTEIBHBIA  PEUENnTop, 3PUTENbHBIA  HEPB,
3pUTEIBHBIN LEHTP B KOpe OONpIIMX mHoiymapui. 3HadeHue 3peHud. llomoxenue u
cTpoeHue riasza. ['nmaszuuiibl, rnasueie s010ku. Beku, pecauiisl, OpoBu. Cre3Has xenesa,
cie3bl. benounas oGosiouka (ckiepa), porounia. Cocyaucras oOojouka. PamyxHas
o0onouka. Ceryatka. Xpyctanuk. CTEKIOBUIHOE TEN0. X0/ JIy4eil yepe3 Npo3payHyro
cpeny ria3za. CTpoeHHe CeTUaTKH: MAJIOUKH, KOJIOOUKH, )KenToe MmATHO. Clenoe MmATHO.
bunoKynsipHOE 3peHue. 'uruena 3peHus. bamzopykocTs, JanbHO30pKOCTh. CiryX0oBOMI
aHaJIM3aTop: CIYXOBOU PELENTOpP, CIIyXOBOM HEPB, KOpa OOJIBIINX MOTYILIAPUH.

3naueHue ciyxa. CtpoeHue oprana ciyxa. HapyxHoe yxo: yIIHas pakOBHHA,
ciyxoBoil mpoxona. Cpennee yxo. bapabannas mnepenonka. bapabanHas mnoJsocTs.
CiryX0BbI€ KOCTOUKHU: MOJIOTOYEK, CTPEMEUKO, HAKOBaJIbHA. BHyTpeHHee yxo. KocTHbIi
nabupunt. BectuOysipHbIit anmapat. YauTka. [ uruena opraHoB ciryxa.

Opransl paBHOBecHsd. MplmeyHoe 4YyBCTBO. KoOXHasih 4yBCTBUTEIBHOCTH:
TaKTWJIbHOE 4YyBCTBO, BUOpalrioHHOe 4yBCcTBO. Ocszanue. OOoHsiHue. OOOHSTENbHbIE
peuentopbl. Opran Bkyca. Bkycoble cocouku. BkycoBsie penentopsl. BkycoBas 30Ha.

Bovicumaa nepenaa oeamenvnocme. Ilogedenue. Ilcuxuxa. Brpiciias HepBHas
nestenbHocTh (BH/). 3acnyru U.M. CeuenoBa u W.II. IlaBnoBa B ¢gopmMupoBanuu
yuennsi o BH/I. Bpoxxnennsle u npuoOpeteHHbie pediiekcbl. TopMOKEHUE YCIOBHOTO
pednexkca. DopMbl TOPMOKEHHUS: LEHTpalibHAsA, BPOXKICHHAs, YCJIOBHAs, BHEILIHSS.
VYyenue A.A. YXTOMCKOTO 0 JOMUHAHTE. BpokeHHbIEe U MPUOOPETEHHBIE MPOTPAMMBI
noBeneHus. MHCTHMHKTBI — 1enouka Oe3yclioBHBIX peduiekcoB. Paccynounas
nesitennbHOCTh. COH U cHOBHJIeHUs. PUTM cHa u 6onpcTBoBanus. Pa3bl CHA: MeAJICHHas,
obicTpas. CHoBuneHus. Peub. fA3pik. Ponb peun B pa3BUTHUM BBICHIMX MCHUXHYECKHX
¢yukuii. Ilo3naBatenbHble mpouecchl. OmrymieHne W Bocmpusitue. [laMsaTs:
MPOU3BOJIbHAS, HENpou3BOJbHAsA. BooOpakeHue. MpllUieHHE:  CUTYallMOHHOE,
MOHSATUHHOE. DMOIMU. DMolroHanbHble peakinun. Hactpoenue. Cocrosinue addexra.
Buumanue. BHennee nposiBjieHue BHUMaHMs. TeMIepaMeHT: METaHXOIUKHU, XOJIEPUKH,
caurBuHuku, Quermatuku. Tunet BHJI: XymoXeCTBEHHBIM, MBICIUTEIBbHbBIN,
CMEIIAHHBIN.

Buympennaa cpeoa opeanuzma. IlonsitTue o0 BHYTpPEHHEH CpeAe OpraHusma.
KpoBb, TkaHeBas >XHAKOCTb, JUMda. 3HaueHHE BHYTpEHHEW cpenbl. TpaHcmopTHas
¢ynkuusa. 'ymopanbHas cBsi3b. 3amuTHas (yHKuus. KOMIOHEHTH KpOBH: Iia3ma,
(GbOpMEHHBIE PIEMEHTHI (IPUTPOIUTHI, JIEUKOIUTHI, TpoMOomuThl). COoCTaB TKaHEBOM
xuakoctu. Jlumpa, cocraB muMdpsl. OTHOCUTENBHOE TOCTOSIHCTBO BHYTPEHHEH Cpeabl.
['omeoctaTtnyeckast GyHKIIMS BHYTPEHHEH Cpelbl OpraHu3Ma.

CoctaB kpoBu. KpoerBopenue. KommnoHeHTHl ma3mbl. ['pynmbl  KpOBH.
[lepenuBanue KpoBH, JOHOPHI, pEIUMHUEHTHI. Pe3yc-(hakTop. DpUTpOuUTH, CTPOCHHUE U
¢ysknuu. ['emornoOuH, ero pojb B TPaHCIOPTE KHUCIOPOAa M YIIEKUCIOro Trasa.



TpombouuTel, cBepThIBatolIas cuctema KpoBu. Jlekouutsl, ntuMm@ountsl. UMmyHuTeT.
3amutHble Oaphepbl opraHuzma. OtkpeiTue @¢aronuroza WM. WM. MeyHUKOBBIM.
Nmmynnas cucrema. T-numdouutsl, B-mumdborutel, antutena. Ucropus uzodpereHus
BakiuH. . Jlxennep. JI. Ilactep. [IpuBuBku. M3roroBieHue jae4eOHBIX CHIBOPOTOK.
Buapl  WMmyHMTETa:  BHJIOBOM ~ MMMYHHTET, HACJIEACTBEHHBIH  MUMMYHHTET,
NpPUOOPETEHHBIA UIMMYHUTET. AJIEPTHs], AJUIEPTEHBI.

Tpaucnopmnaa  cucmema  opeanuzma  ueinoeeka. KpoBooOpalieHue,
aumboobpamienne. Opranbl KpoBeHOCHON cuctemsl. Cepaile, aopra, apTepuw,
KPOBEHOCHBIE KamWUIsipbl, BeHbl. Opranbl TUMQpaTHUYECKONH CUCTEMBI: JTUM(pATUIECKHIE
y37bl, TuMpaTuyeckue cocyabl U Kamwuisipbl. CTpoeHHue apTepuil, KanuUIsipoB, BEH,
TuM@aTUYECKUX COCYIOB.

Kpyru kpoBooOpamieHus: OOJNBIIOW  Kpyr, Malblid (JIETOYHOM)  KpYT.
KpoBooGparienue B cepaiie.

Crpoenue u pabora cepama. Muokapa. Oxonocepieunas cymka. Knamansl
cepaua: CTBOpYarble, MOIMyIyHHble. OCOOCHHOCTH CEpAECUYHON MBIIIIBI. ABTOMATHU3M.
CepaeuHblii HUKII: COKpALICHUE, I1ay3a. Peryisnns cepieYHbIX COKPAILECHUN.

JIBrkeHue KpoBH MO cocyaam. AprepuanbHoe AaBieHue. CKOpOCTh KPOBOTOKA.
Ilynec. PacnpeneneHue kpoBu B opraHusme. IlogmepxkaHue  IOCTOSIHCTBA
apTepuanabHOro nasieHus. Hapyiienne apTepualbHOro JaBiIeHUS.

['urueHa cepaeyHO-COCYIUCTOM cHUcTeMbl. [IpaBwiia TPEHHPOBKH CEPIEUYHO-
COCYIUCTOM CHCTEMBI. 3a00Je€BaHUsI CEPACUHO-COCYAUCTON cucteMbl. [lociaeacTBus
runoauHamui. [lepBas moMmomib npyu KpOBOTECUEHUSIX.

vixamenvnaa cucmema. 3HayeHue npixaHus. JlerodHoe IpIXaHWE, TKAHEBOE
npIxaHue. 1'a3000MeH, Teroperyisius, rojiocoodpasoBanue. Ctpoenre U GyHKIIMU
OpraHoB JbIXaHUsl y 4esioBeKa. JlpixarenbHble nyTH. BepxXHue IbIXaTelnbHblE MYyTH:
HOCOBasi W POTOBAsl MOJIOCTH, HOCOTJIOTKA, IOTKAa. HikHHME AbIXxaTelbHbIE MyTH —
ropTaHb, Tpaxes, Oponxu. Jlerounsle anbBeossl. Jlerounas miespa. CTpoeHHE HOCOBOM
nojoctd. OOoHATenbHBbIE KIETKH. OYHKIMM BEPXHUX JIBIXaTENbHBIX IMyTEil.
WNu¢ekuronnble 3a005€BaHMsl, paCHpPOCTPAHSIONIMECS BO3AYIIHO-KANEIbHbIM ITyTEM.
['opranp — opran rosnocooOpazoBanusi. [onocoBbie cBsizku. CTpoeHHE Tpaxeu Hu
TJIaBHBIX OPOHXOB.

Jlerkue. Pacnonoxenue mnerkux. Jlerounas meBpa. IIpucreHounas mespa.
[IneBpanpHasi moOMOCTh. AJBBEOJBI (JIeTOUHBIE TY3bIpbKH). Juddy3us razos..
['a3000MeH B nerkux. TkaHeBoe /bIXxaHue. Y4acThe reMorjoOuHa B TPAHCIIOPTE ra3oB.
MexaHu3Mbl JIETOYHOTO JAbIXaHus. [[pixarenbHble ABWKEHUS. Bnox U  BBIAOX.
MexpeOepHblie MbILIIbL, quadparma. JKu3HeHHast eMKOCTh JieTkuX. HepBHas perymnsus
IbIXaHus. JlpIxaTenbHbIM EeHTp. 3alluTHBIE AbIXaTelibHble peduiekchl. UYuxaHue u
Kaiesab. ['ymopanabHas peryssiius AbIXaHusl.

TpaBMbl 1 0oje3Hd opraHoB JbixaHus. llepBas momous U MpoQUIIAKTHKA
3a0osieBaHU JAbIxaTenbHbIX TyTed. [Ipuembl peanumanuu. JleiicTBue KypeHHUs Ha
OpraHbl JIbIXaHHUS.

Huwesapumenvnasa cucmema. Iuwesapenue. 1lnma — UCTOYHUK SHEPTUU U
CTpOUTENbHOTO MaTepuana. [lmacTuueckuii OOMEH. OHEPreTHYecCKHid OOMEH.
[TnmeBapenue. Opranpl nuiieBapeHus. [IuieBapuTenbHbIe JKeae3bl.



[TumeBapenue B poToBOW mojocTd. MexaHHuecKass U XUMHYecKas oOpaboTka
nun. CHIoHHBIE >KeJe3bl, UX ydacThe B mnuineBapeHud. CTpoeHue 3yOOB: KOpPEHb,
nieiika, KOpoHKa, ACHTUH, 3yOHast 3Maib. Pe31ibl, KIbIKU, KOpeHHbIE 3yObl. 3a00IeBaHUs
3yooB. Kapuec, mynsnut. CTpoenue nuieBoza. [lepexon nuiy B sKenyaoK.

Crpoenne xenynka. [lumeBapeHne B kemyake. JKelyZouHbIA — COK.
[TumeBapuTenbHbie PEPMEHTHI.

[IumeBapenue B kulieyHuke. DYHKIUM TOHKOTO M TOJCTOTO KUIICYHHUKA.
IIpucrenounoe mnumeBapenue. Kumeuynsle BOpcuHKM. BcaceiBaHME DUTaTEIbHBIX
BemiecTB. [leyens u ee ponbs B opranuszme. JKemub. BripaGoTka xkemyu, MOUYEBHUHBI,
rukorena. Toscras kumka. MUKpOOPraHU3Mbl KAIIEUHUKA. ATIIEHUKC.

HepBhas perymsauus numeBapenusa. Pabotrer WM. I1. IlaBnoBa. I'ymopanbHas
peryssiuus MUIeBapeHusl.

Kuiieunsie HHPEKINU U UX NPeaynpeKIeHUE.

Oomen eeutecmeé u snepzuu. lIlonrotoButenbHas (a3za oOMeHa BEIIECTB.
[TnacTuyeckuit U IHEPreTUIECKUl 0OMEH.

O6men oprannueckux BemectB. OOMeH OenkoB. DYHKIMU: CTPYKTYpPHO-
IJIaCTUYECKasi, OMOpPHAsl, KaTaJuTU4YECKas, 3allluTHAs, TPAHCIIOPTHAs, aHTUTOKCHUYECKas,
DHEPreTUYECKas. OOMeH  KupOB. OyHKIUU: CTPOUTEIBHO-TINIACTUYECKAS,
pEryJATOpHAasl, TEIUIO3alUTHAsL, JHepreTudeckas. OOMeH yrieBofoB. DOyHKIUU:
CTPYKTYPHO-IJIACTUYECKAs, 3AIIUTHASL, UICTOYHUK YHEPTUU.

OO6MeHn Heopranuueckux BemectB OOMeH Boasl B opranuszme. OOmeH
MUHEpaIbHBIX COJied. MaKkpo3JeMEeHThbl, MUKPO3JIEMEHThI. 3HAUEHHUE KaJlbLIVsl, MArHUsA,
Kanus, HaTpus, pocdopa, xJjiopa, xkeie3a, Meau, KodaabTa JjIsl OpraHu3Ma yejoBeKa.

Ponb BuTamMuHOB B OOMEHe BellecTB. BoaopacTBopuMble BUTAMHHBI U UX
3HayeHue. ApuramuHo3bl. Butamua C. ABuTtamMuHO3 - nuHra. Butamunel rpynnsl B.
AButamuHo3 — Oepu-Oepu. KupopactBopumble BuTaMuHbl. Butamun A. Kypunas
ciaenota. Buramun JI. Paxwur.

Koorca. HapyxxHble TOKpOBBI TeJa yenoBeka. Koxa u ee npousBoanbie. CTpoeHUE
u (yakoum koxu. 3ammrTHas GYHKOUS KOXKH. BbiaenurenbHas W AbIXaTelbHAs
byakiun koxu. Poip koxku B 0OMEHHBIX mporieccax. PementopHas QyHKIHS KOXH.
Yuactue k0xu B Temioperyiasiuni. bone3nn koxu. IlepBas momons npu TEIIOBOM U
COJTHEYHOM yaapax. bopb0a ¢ meperpeBoM opraHu3ma. 3aKalliBaHHWE OpTraHU3MaA.
CylIHOCTb 3aKaJIMBaHUS.

Buvioenumenvnaa cucmema. Bwioenenue. 3HaueHue BbiacieHUs. Oprassl
MOYEBBIJICIICHUS: MOYKH, MOYEBbIE MYTH — MOYETOYHUKH, MOYEBOW Iy3bIpb U
MoueuciyckarenbHbli kaHaia. Ctpoenue mnouek. CrtpoeHue u (QyHKIMM HepoHa.
OOpazoBaHue NEpPBUYHONW U BTOPUYHOM MouM. CoOupaTenbHble KaHAJIbLBI, MOYEYHAas
noxanka. CoctaB Mouu. [IpeaynpexaeHrue moueyHbIX 3a00JICBaHUN.

Inookpunnaa cucmema. Opra"bl SHIOKPUHHONU cUCTEMBI. JKene3bl BHYTpeHHEN
cekperuu. JKene3pl BHemrHed cekpeuuu. JKenesbl cMelIaHHOW cekpenuu. OTauuus
JK€Je3 BHEIIHEM M BHYTPEHHEW cekpenuu. [opmoHbl. ENMHCTBO HEPBHOM W
TYMOPAJIbHOU peryJiisinui. [IpoMeKyTOUHBIN MO3T M OpraHbl SHAOKPUHHON CHCTEMBI.

Hnoueuoyanvnoe pazeumue opzanusma. Pazmuoxenune. Myxckas mnonoBas
cucteMa. BHyTpeHHHE M Hapy>KHbIE NOJIOBbIE oOpraHbl. JKeHcKas mMoJioBas CUCTEMA.
BHyTpeHHue u HapykHble TOJIOBbIe opraHbl. Aineknerka. OBymsauus. OOpazoBaHue



3apoasimia. bepemennocts. PazButne mnmopa. IlnmamenTa, mynodHslii KaHaTUK. Pexum
O0epemeHHoM. Ponpl. Dtambl pa3BuTHs peOeHKa mocie poxkiaeHus. HoBopokIeHHBIH.
I'pynanoii pebGenok. IlomoBoe co3peBanue. HacneacTBeHHbIE U BPOXKIACHHBIC
3a00JieBaHUs peOCHKA.

6. IBOJIIOIUSA JKMBOW PUPOABI.

Jeonwyuna. llpouecc HCTOPUYECKOrO Pa3BUTHUS  OPraHUYECKOrO  MUpa.
OBommonnoHHble Teopuu. M3mensemocts BuaoB. Teopust XK. b. Jlamapka — mepBoe
ABOJMIOLMOHHOE YyueHue. lIpennoceuiku papBunmsma. Y. JlapBuH, ero Tteopus
sBoion. bopnba 3a cymectBoBaHue. EcrtectBeHHbIi oTOOp. Pacxoxaenue
IIPU3HAKOB. Pacnpocrpanenue JTApBUHHU3MA. Jloka3aTenbCTBa  DBOJIOLMH.
JlokazaTenbCTBa €IMHCTBA MPOUCXOXKIECHUS OPraHUYECKOr0 MUpa. IMOPHUOIOTHYECKUE
J0Ka3aTelbcTBa  3BOJIOIMHU.  Mop@donornyeckue  10Ka3aTeNbCTBA  SBOJIIOLUU.
['omosornunble  OpraHsbl. PynumMenTapusle  Oprassl. [TameoHnTONOrNMYECKNE
JI0Ka3aTelbCTBA  DBOJIONMU. buoreorpaduyeckue  J0Ka3aTeabCTBA  ABOJIIOIHUU.
OctpoBHas dayHa u ¢iopa.

Bua. Kpurepuu BHIa — NOpU3HAKH, OTIMYAIOIIME [aHHBIM BHUJ OT JIPYTOro.
Mopdonoruueckuit kputepuii Buaa. ['eHeTmueckuit Kpurepuil. buoxumuueckuit
kpuTepuil. DU3NOTOTUUECKHUN KPUTEPUNA. DKOJIOTO-TeorpapuuecKuil KpuTEpHii.

[Tonynsiuust — OTHOCUTENBHO HM30JIMPOBAHHAsI TpyINa 0coOe OIHOTO BHIA.
[TonynsiunonHast  cTpykTypa Buaa. Apean. PenpoaykTuBHasi — M30isi0usd  —
HEBO3MOXXHOCTb CKPELIMBAHUSA M OCTABJIECHHE IUIOJOBUTOrO rnoromcrsa. Ilomymsous —
HaVMEHbIIEE TMOAPA3ICIICHUE BHUAA, W3MEHSAIOLIEECS BO BPEMEHU — DJIEMEHTApHAs
€MHNULIA 3BOJIIOLUU.

Ponp n3MEHYMBOCTH B 3BOJIIOIIMOHHOM Tpolecce. MyTanimoHHas U3MEHYUBOCTbD.

IHomunmonun. XpOMOCOMHBIE MYTAallHH. KomOunaTuBHas U3MEHYUBOCTb.
EcrectBennbiii  oTrOOp — HampaBisomuil  Qakrtop sBomouuu. boprba 3a
cymecTBoBaHHe. HecooTBETCTBHE MEXIy BO3MOXKHOCTBIO BHJIOB K OecrpeneIbHOMY
Pa3MHOXXCHHIO W OTPAHMYCHHOCTh PECYpCOB — TJlaBHas IIpUYMHA OOpHOBI 3a

cyiectBoBanue. BuyTpuBugoBas 6oprba. MexBumaoBas 6oprda. boprda ¢ ycinoBusimu
cpenbl. @DOpMBI  €CTECTBEHHOrO OTOOpa B MOMYNSIUAX: JABMXKYyIas (opma,
crabmmmsupytomas ¢dopma. Jpeiid renoB — daktop sBomronuu. [lomynsimoHHbIE

BONIHBL. M3omsmmst —  9BOMIONMOHHBIM  (dakTop. [eorpadmyeckas  wm30msIIHS.
Dxosioruyeckas u3oJsnus. buogoruueckas U30JISIIUSL.
[IpucnocobneHHOCT,  —  pe3ynbTaT  AeHCTBUS  (DAKTOPOB  DIBOJIOLIUM.

[ToxpoBuTenscTBeHHass oOkpacka. MackupoBka. Mumukpusa.  Ilpemynpexmaromas
okpacka. CoBepIIEHCTBO MPUCIIOCOOIEHUN U X OTHOCUTENBHBIN XapakTep.

BunooOpazoBanre — mpolecc BO3HMKHOBEHHMS HOBOTO BHJAA. MeXaHU3MBI
BUJI000pa3oBanus. J[Ba  cmocoba  BupooOpaszoBaHus:  reorpaduueckuii  u
JKOJIOTUYECKUM.

OcHOBHbBIE HampaBJeHUs 3BOJIOIMOHHOrO Tmpoiecca. [Iporpecc u perpecc B
sBommoIMu. Apomopdo3 — Mopdoduznonorundeckuii mporpecc. Wamoamanramms —
npucrocoOeHne K OKpyxaromei cpene. OOmas nerenepauus. CooTHOIIEHHE
HAIIPaBJICHUH 3BOJIIOLIAH.

Bo3nuxknoeenue »ycuznu na 3eme. Teopuss BOSHUKHOBEHUS >KU3HU Ha 3eMile.
Omnsitel ®panuecko Penu. Teopun 6uorenesa n abuorenesa. Jxcnepument JI. [Tacrepa.



AOUWOTEeHHBI CHHTE3 OpraHuveckux BemiecTB. [ umoreza A. M. Omapura. OTKpBITHIE
cuctembl. KoaniepBaTHbie karmm. HeBO3MOKHOCTh BTOPUYHOTO BO3HUKHOBEHHUS JKU3HU
Ha 3eMJie.

Opbl, IEPUOIBI, ATIOXH, BEKa. ApXell, MPOTEPO30H, MaIC030M, ME3030M, KaiTHO30M.
Pa3Butue xu3HM B apxee U npotepo3oe. [IpokapuoTbl — GakTepuu U CHHE-3€JICHbIC
Bogopociu. IIporepo3oii — pacuBeT JYKapuoT — 3€JIEHBIX BOAOPOCIEH H
MHOTOKJIETOUHBIX. Pa3BuTue XuM3HM B paHHeM mnaneoszoe. KemOpuii. Bo3HukHOBEeHHE
BBICHIMX pacTeHui. JlpeBHeWllne 4IeHUCTOHOTHE — TpuioOuThl. OpIOBUK. 3€JEHbIE,
Oypeie u kpacHble Bogopociu. Kopammel. IlosiBaenne xopmoBbix. Cumyp. Pasutme
YWICHUCTOHOTUX —  PAKOCKOPIMOHOB, T'OJIOBOHOTMX  MOJUIIOCKOB. IlosiBiieHme
WUTJIOKOXKUX, MaHIUPHBIX pbi0. Pa3BuTHE Ha3eMHBIX pacTeHuil. Bbixomx Ha cymry
KUBOTHBIX (YICHUCTOHOTHUE — MayKH). Pa3BuTHE KU3HU B MO3JHEM Majneo3oe. J[eBoH.
XpsieBble pbiObl. Kuctenepbie pblObl. Jleca M3 ManopoTHUKOB, XBOILEH, IJIAYyHOB.
3eMHOBOJIHbIE — TMEPBBIA KJIACC Ha3eMHBIX M03BOHOYHBIX. KapOon. IlosBienue
KpbUIAThIX HaceKoMbIX. [lepMb. PaszBurre npeBHEHMIIMX IpecMBbIKaromuxcs. PazButue
KU3HU B Me3030¢€. Tpuac. Pa3sBuTHe IOJIOCEMEHHBIX PACTEHHUW U IIPECMBIKAOLIUXCS
(nuHO3aBpoB).  Bo3HHMKHOBeHHME  mepBbIX  TeIIOKpoBHbIX. IOpa.  OcBoeHue
IIPECMBIKAIOIMMHCS  BOJHOW M BO3AYIIHOM cpeabl. BO3HUKHOBEHME  IITULL.
Apxeonrepukc. Men.  PacnpocTpaHeHHME  MOKPBITOCEMEHHBIX. BO3HHKHOBEHUE
CyMYaThIX U IUIALICHTAPHBIX MJIEKONUTAIOIINX, IBETKOBBIX pacTeHUN. Pa3BuTue xn3Hu
B KanHo30e. Tpernuneli mnepuon. PacmpocTpaneHne Jieca TpPONHYECKOTO U
cyOTponnueckoro TtumoB. OcrtenHeHue cymd. [losiBIeHHe TPEAKOB COBPEMEHHBIX
YeJI0BEeK0OOpa3HbIX 00€3bsH U Jtofei. YeTBepTHuHbIN Iepuo/1. JIeTHUKOBbIE TEPUOIBI.

Ilpoucxoosicoenue uenogeka. JloxazaTenbCTBa NPOUCXOXKIAEHUS YEIOBEKA OT
AKUBOTHBIX. OOIIHOCTH CTPOEHUS YEJIOBEKA U MO3BOHOYHBIX KUBOTHBIX. Py1HMMEHTHI U
aTtaBu3Mbl. CXOJCTBO M pPa3jIMyYME€ YEJIOBEKAa M BBICHIUX UYEJIOBEKOOOPA3HBIX OOE3bsH.
[lonruapl:  ropwiula, IIMMOaH3e, opaHryradr. lIpoucxokaeHue — 4denoBeka.
Antponorene3. Peub. Opomtoumss 4yenmoBeka. IIpeamocbulkm  aHTpomoreHesa.
[IpenmectBeHHuku uenoBeka. l[lepexon k wm3roroneHuro opyauid tpyzaa. llepsbie
moau. [pesneitmme mogu. Yenosek ymensiid. [IpeBaue noau. COBpeMEHHBIE JIFOIU.
Hckonaemble 10AM COBpEMEHHOro THMa. YenoBek — OMOJIOTMYECKOE W COLUAIbHOE
cymectBo. OCHOBHBIE YEJIOBEYECKHE paChl: €BPOICOMAHAS, MOHIOJOHUIHAA U
HerpouaHas. HecocTosaTeapHOCTh pacu3ma.

/. IKOCUCTEMBbI M IPUCYIIIHE UM 3AKOHOMEPHOCTH

Ocnogbl  3K0102uU. KOJIOTUSL — HAayKa O B3aMMOOTHOUIEHUSAX JKHUBBIX
OpraHU3MOB U Cpellbl UX OOUTaHUS. DKOJOTMYecKHe cucTteMbl. DYyHKIHOHUPOBAHUE
coo01IecTB. DKOJIOrMYECKOe MbIlIeHue. JKkonorudeckue gaxropel. Cpena oOuTaHUs.
AbGuotnueckue u ouotuueckue hakTopsl. bruonornyeckuii onTUMyM.

[Ipucrnoco6eHHOCT, OpPraHU3MOB K  cpefe oOuTaHus. B3aumoneiicTBue
nonyJjsiuuid pasHeix BuAoB. KoHkypeHuus. CxoaHble MNOTPEOHOCTH. XHIIHUYECTBO.
[Tapazutuzm. CuMOHOTHYECKHE CBSI3U OpraHn3MOB. CUMOUOHTHI.

[lonsTue o cooOmecTBe © 3KocucTeMe. buoneHo3. OJkocucrema WIU
ouoreoreHo3. DyHKIMOHAIBHBIE TPYIIBI OpraHU3MOB B cooOmiectBe. [IpomayrieHTsl,
KOHCYMEHTHI, penyueHTsl. [Iotok sneprun. buomacca. Llenu nurtanusa. IIumesas cersb
JKOCUCTEMBI. Jkosorumdeckas nupamuaa. [lpoaykuuss 3kocucrem. (CBoMCTBa




skocructeM. CMEeHa SKOCHCTEM I10]] BIMSHUEM YeJIOBEKA U O] BIUSTHUEM a0MOTUYECKHUX
dakropoB. CTpykTypa arporieHo3a. OTIn4ms arporeHo3a oT OMOreoIeHo3a.

Buocegepa. Oxpana ouocgpepvr. buochepa u ee rpanunbl. Bepuanckuit B.M. —
OCHOBOITOJIOKHUK yueHust o ouocdepe. CoctaB u dynkuuu 6mocdepol. KomnoHeHTbI
ouocdepnl. bruochepa — orkpeiTas cucrema. JKuBoe BemiecTBO Ouocdepbl U ero
¢bynkuuu. buoreoxumudeckue GyHKIMH: Ta30Basi, OKUCIUTEIbHO-BOCCTAHOBUTEbHAS,
KOHIIEHTpalMoHHas. KpyroBopotr XuMu4eckux 31eMeHTOB. Poib KMBBIX OPraHu3MOB B
CO3/IAaHUU OCAJIOYHBIX MOPOJ W TIOYBBL. BilMsHHE XO3SUCTBEHHOM JAEATEIBHOCTH
yenoBeka Ha Ouocdepy. Kinmmarndyeckue usmenenus. HapyieHue 030HOBOTO Cliosl.
3arpsisaenne armocdepbl. COCTOSHHUE BOJIHBIX CHUCTEM. YHUYTOXEHHE JIECOB.
Cocrossnue nouB. Ilorepss OuopaznooOpazus 3emnu. I[IpoOnembl oXpaHa HNPUPOJBI.
Oxpana npupozsl B Tarapctane. Dkonoruueckoe co3Hanue. Hoocdepa.

TEMATUYECKHWH ITIJIAH ITPAKTUYECKUX 3AHATUI 1O BUOJIOI A
JUIS CIIVIIATEJIEM OTJEJIEHUS JOBY30BCKOI'O OFPA30BAHN,
YUHAIINXCA 11 KITACCOB

1. buonoruss — Hayka o KUBBbIX opraHusmax. Knerounas teopus. Kierounas u
HEKJIETOYHAsI POPMBI XKU3HU

2. XuMHAYECKUI COCTaB KJIETKH.

3. IloBepXHOCTHBIN anmnapar KJIeTKU. KietouHbsle opraHouasl U BKIFOUECHMS.

4. OOMeEH BelleCTB U NMPEBpPALICHUE YHEPTUU B KIIETKE.

5. Jlenenue KJIETOK: MUTO3 U Mel03. Pa3sMHOXEHNE U NHINBUAYAIIBHOE PA3BUTHE
OpPTraHU3MOB.

6. PacturenpHple TkaHu. BereratuBHblE OpraHbl pacTeHud. BereratuBHOE
Pa3MHOKEHHE.

7. CemeHnHoe pazMHOxkeHue pactenuid. LiBetok. Cems. [lnoxa.

8. XapaKkTepuCTHKa OCHOBHBIX OT/IEJIOB pacTeHui. [ pulOsl. JIumaitHuky.

9. JKupotneie. IloamapctBo OpHoknerounsle win [Ipocreidimme. Tun
KumreunomnosnocTtHsle.

10. Tun [Tnockue yepBu. Tun kpyribie yepBu. TU KOJbYaThIE YEPBU

11. Tun Momntocku. Tun UneHuctoHorue.

12. Tun Xopnoseie. Knacc nmanneranku. Knacc kpyriopotsie. Kiace xpsimeBbie
poi0b1. Kitace kocTHbIe peiObl. Knace 3eMHOBOIHBIC (AM(UOHN).

13. Knacc [Ipecmpikaromuecs. Knace [Ttuipl. Kimacc Mnekonuraromiue.

14. O6mwmii 00630p opraHu3Ma 4esoBeKa. TKaHU U CHUCTEMbl OPTaHOB YEJIOBEKA.
Perynsauust pynkuuii B opranuzme. OnopHoO-IBUraTeIbHas CUCTEMA.

15. HepBHnas cuctema. Opransl 4yBCTB YeJIOBEKaA.

16. Beiciias HepBHas nearenbHOCTh. [loBenenue. [Icuxuka.

17. Buytpennsis cpena opranuzma. KpoBeHocHass u jaum¢aTthyeckas CHUCTEMA.
JIpIxatenpHast cucrema.

18. IlumeBapurensHas cucreMa. OOMeH BeliecTB. BwlnenutenbHas cucrema.
Crtpoenue 1 QyHKIIMU KOXKH.

19. XKene3pl BHEWIHEH M BHYTpPEHHEW cekpenuu. Pa3BuTHe ueI0BEYECKOTO
OpraHMA3Ma.

20. OcHOBBI TeHETUKH. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH.



21. 3akonbsl Mennens. Perenne reHeTHIeCKuX 3a1a4.

22. B3auMopeiicTBuE ajUIeNIbHBIX U HEaJUIeNIbHbIX TeHOB. [loHOe W HemonHoe
JTOMUHHUPOBAaHKE, KOJJOMUHUPOBaHUE. Pelienre reHeTuyeckux 3aaad.

23. CueruieHHOE HacjeloBaHHE. XPOMOCOMHAsi TEOpHUsl HAaCJeICTBEHHOCTH.
['enetuka nosa. Pemienne reHeTHUECKUX 3a/1a4.

24. 3smeHunBOCTh. MyTanimoHHasi, KOMOMHATUBHAs, MOIU(PHUKAITMOHHAS.

25. I'enetuka yenoBeka. OCHOBBI CEJIEKIIUN OPTaHU3MOB.

26. OCHOBBI 3BOIOIIMOHHON Teopuu. JBrKyIine (HakTopbl SBOIIOIUH.

2. Bo3HUKHOBEHHE U Pa3BUTHUE KU3HU HA 3eMJiie. AHTPOIIOTEHES.

28. OcHOBbl dkojoruu. IloHsATHE O TOMYMAIUA € COOOIIECTBAX KUBBIX
OpTaHU3MOB.

29. Yuenwne o 6mocdepe.

30. KonTpomasHas padota. Pa300op KOHTpOJIEHOM paOOTHI.

JINTEPATYPA, PEKOMEHAYEMAS JJIA [TIOAI'OTOBKU
K EI'D 1O BUOJIOT' A
OcHoBHas JauTEpaTypa

1. AradonoBa WN.b., CuBornazos B.W. buonorus (6a30Bbiii ypoBensn). 10-11
kiacc. - M.: [Ipoda.

2. Awngpeesa H.JI. buonorus (6a3oBbiit ypoBenb). 10-11 kiacc. - M.
MHemo3uHa.

3. baryes A.C., Kyzpmuna N.J1., Ho3apaues A.Jl. Yenosek: yue6. mist 8 ki1
ob1eoOpa3oBar. yueb. 3apeaeHuit. — M.: JIpoda.

4. benses [.K., boponun I1.M. u ap. /Ilox pen. bensera, [{.K, JIpimiuia I'.M.
buonorus (6a3oBsiii ypoBens). 10-11 kmacc. - M.: [IpocBemienue.

5. bopomun IL.M., Beicoukas JI.B., Heimmmny [I'M. u gp. buonorus
(npoduneHeIil ypoBens). 10-11 kmacc. - M.: [IpocBenienue.

6. I'pun H., Teiinop /., Crayt Y. buonorus B 3-x tomax. 10-11 kmacc. - M.:
N3 narensctBo « MP»

7. JparomunoB A.I'., Mam P.JI. buonorus. 9 kmacc. - OOO M3narenbckuit
nentp "BEHTAHA-TPA®D"

8. 3axapoB B.b., Cusormazo B.M., MamontoB C.I'., AradonoBa UN.b.
buonorus. 9 knacc. - M.: Jlpoda.

9. 3axapos B.b., MamonToB C.I'., Conun IL.1. u ap. buonorus (mpoduibHbIN
ypoBenb). 10-11 kmnacc. - M.: JIpoda.

10. Kamenckuit A.A., Kpukcynos E.A. buonorus. 10-11 knacc. — M.: JIpoda.

11. Kamenckuit A.A., KpukcynoB E.A., [laceunuxk B.B. buosorus (0a3oBbiii
ypoBeHb). 10-11 knacc. - M.: JIpoda.

12. Komeco JI.B., Mam P.JI., benses N.H. Yenorek: yue0. a1 8SKII.
obmeobpasoBar. yue0. 3aBenennii. — M.: [Ipoda

13. KpukcynoB E.A., [Taceunuk B.B. Dkonorus (nmpoduneHseiii ypoBens). 10-11
kiacce. - M.: [Ipoda.

14. Mupkun b.M., Haymosa JL.I'., Cymatoxun C.B. Dkonorus (mpoduiabHbIN
ypoBeHb). 10-11 knacc. — M.: BEHTA-IPA®.




15. IMaceynuk B.B., Cymatoxun C.B., Kanunosa I'.C. / Ilog pexn. [laceunuka
B.B. buonorus. 7 knacc. - M.: [IpocBemienue.

16. ITaceunuk B.B., Kamenckuit A.A., llIBenos I'.I'. / TTox pen. Ilaceunuka B.B.
buonorus. 8 knacc. - M.: [Ipocsenienue.

17. ITaceunuk B.B., Kamenckuit A.A., llIBeno I'.I'. / TTox pen. Ilaceunuka B.B.
buonorus. 9 knacc. - M.: IIpocsenienue.

18. Ilonomapéa W.Il., KopuumoBa O.A., Jlomunuua T.E./mox pen
[Tonomapésoii M.I1. buonorust (6a3oBbiii ypoBenb). 10-11 kmacc. - M.: BEHTAHA-
['PAD.

19. ITonomapéra u.H., Kopaunosa O.A., Cumonosa JI.B./ITog pex Ilonomapépoit
N.H. buonorus (npodunsueiii ypoens). 10-11 knacc. -M.: BEHTAHA-I'PA®.

20. Ilyroskun AJl., IlyroBkuna H.A. buonorust (6a3zoBeiii ypoBens). 10-11
KJacc. - M.: Axkagemusi.

21. CuBornazoB B.II., AradonoBa M.b., 3axapoBa E.T. buonorus (6a30Bblii
ypoBeHb). 10-11 knacc. - M.: [Ipoda.

22. CyxopykoBa JIL.H., Kyumenko B.C., UBanoa T.B. buonorus (6a3oBbiii
ypoBeHb). 10-11 knacc.-M.: [IpocBemienue.

23. CyxopykoBa JILH., Kyumenko B.C., Yepuskosckas T.D. buonorus
(npoduneHeIil ypoBens). 10-11 kmacc. - M.: [IpocBenienune

24. TepemoB A.B., IlerpocoBa P.A. /Tlon pen. Hukumosa A.W. buonorus
(6a30BbIl ypoBeHb). 10-11 knacc. - M.: BJIAZJOC.

25. Tepemor A.B., IlerpocoBa P.A. buonorus (nmpodunsHbiii ypoBens). 10-11
Kiacc. - M.: MEemo3uHa.

26. YepnoBa H.M., Tanymma B.M., KoncrantunoB B.M. Dxonorus
(npodunehelil ypoBens). 10-11 knacc. — M.: Ipoda

JIonmoJITHUTEJILHAS JJUTEPATYPa

1. bormanoBa T.JI., ComomoBa E.A. buonorus. CropaBoyHuK s
CTapIIEKJIACCHUKOB U MOCTyNaIuX B By3bl.- M.: ASTnpecc.

2. bummu I'JI., KpberkxanoBckuii B.A. buosnorus misi mocTynaromux B BY3bL.
NuTencuBHbIN KypC.

3. PyBunckuit A.O. O6mmas 6uosorust (A7 yriryoJeHHOro u3y4eHus: OMOJIOTHH). -
M.: U3n-Bo «IIpocsemenue.

4, KamunoBa I'.C., HuxkumoBa E.A., IlerpocoBa P.A. buoisorus: THUIIOBBIE
sK3aMeHaIMoHHbIe BapuaHThl: 30 BapuaHToB. — M.: «HarnnonansHoe 00pa3zoBaHUE».

5. Kamunosa I'.C., Ma3zspkuna T.B. [IpakTukym MO BBINOTHEHUIO THUIOBBIX
TecTOBEIX 3axanuii EI'D. Dk3aMmeHanmoHuble TeCThl. — M.: « DK3aMeEH».




