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JlononuutensHast ~ o0mieoOpazoBaTenbHAasi  MporpaMma  IMOATOTOBJIEHA B
COOTBETCTBUM C TpeOoBaHusMu DenepasbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX
CTaHJIapTOB OCHOBHOTO OOIIEro W CpeaHero (MmojiHOoro) 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 93K3aMeHa Mo Ouoyioruu», paszpadboraHHbiM  DeaepanbHbIM
MHCTUTYTOM MEJAaroruyeckux u3mMepeHuil. Baxunoil 3amaueld moarotoBku k EI'D mo
OHMOJIOTHH SBISIETCS HE TOJILKO YCBOCHHUE 3HAHUH 110 Pa3INuHbIM pa3zesiaM OuOJIOTHH, HO
U BBIpAa0OTKA YMEHUW WCIOIh30BaTh TNPUOOPETCHHBIC 3HAHWUA B MPAKTHUCCKOU
JESITEIbHOCTH.

B mporpamme mpeactaBieH TNepedeHb TPEOOBAHWNA K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB ~ OOpa30BAaTENbHBIX  OpraHW3alii g MPOBENEHUS  €IUHOTO
rocyJapCcTBEHHOT0  dJK3aMeHa 1o  Ouwosoruu. PaccmarpuBaercss — CTpyKTypa
sK3aMeHalmoHHo paboTtel EI'D mo Ouonoruum u cucrema ee oneHuBaHus. B xone
BBITIOJIHEHUS 3adaHuil ciaymarenu lLleHTpa mnpodopueHTallMoHHOW paboThl U
noBy3oBckoro oopazoanus (L{[TPuJIO) nprodperaroT ONbIT TECTUPOBAHUS U KOHTPOJIS
3HAHWI, HABBIKK MPAaBHIIBHOTO BhIOOpa W odopmiieHus oTBeTa Ha Borpochkl EI'D. B
nporpaMme yiAeNsieTcsi BHUMaHUE paccMOTpeHuio 3amanuii  EI'D  moBbleHHON
TPYJAHOCTH, KOTOpbIE HanOO0JIee YacTO BBI3BIBAIOT 3aTPyIHEHUS Y aOUTYypUEHTOB. JlaHbl
3aJlaHusl 1 KOHTPOJIbHBIE BOMPOCHI AJII CAMOTIOATOTOBKH.

JlanHast nonoaHUTENbHAs 001Ie00pa3oBaTeabHas MporpaMmMa peIHa3HadeHa s
cnymarenen  [ITPu/I0 KI'MY, oOyyatomuxcs B  OJAMHHAAUATHIX  KJaccax
00111e00pa30BaTeNbHBIX OPraHu3aui.

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

VYuebHbie Marepuabl, IIPEJICTABJICHHBIC B JOIIOJTHUATEIIBHON
0011e00pazoBaTeNbHON IPOrpaMMe, BKITIOYAIOT B ce0s CeMb COJIEpKaTeNbHbBIX OJIOKOB B
cootBeTcTBUM ¢ «KomudukaTopoM 371€MEHTOB COAEpKaHUs U TpeOOBaHUN K YPOBHIO
MOJATOTOBKHU BBIMTYCKHUKOB 00pa3oBaTEIbHBIX OPTaHW3allUi Il TPOBEACHUS €IUHOTO
roCcyJIapCTBEHHOTO AK3aMeHa 1Mo Ouosorumny», noarorosiennoro GUIIN.

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

3aganus 5TOro 0J0Ka HAMPaBJICHbI HA MPOBEPKY 3HAHUI yUalllUXCs IO BOMPOCaM,
XapaKTepU3YyIOIUM OHOJIOTHIO KaK HAyKy O KU3HHW; 3HAaHUU MO OOIIMM IpU3HAKaAM
KUBBIX CUCTEM; 00 YPOBHSIX OpraHW3aIlM{ XKUBOW MPUPOJBI U METOJIaX HCCICTOBAHUS
YKHUBBIX CUCTEM.

2. Kuerka kak Onosioruyeckasi cucrema.

B sTomM Onoke mpOBEpSIOTCS 3HAHUS YYaIUXCS O COBPEMEHHOM KIIETOYHOMU
Teopun. KOHTpOIMPYIOTCS 3HAHUSI 0 MHOTOOOpa3Hu, XUMHUYECKOM COCTaBE, CTPOCHUH U
oOMeHe BellecTB B KieTkax. [IpoBepsieTcs moHMMaHue mMarepuana O CTPOECHUU IeHa U
XPOMOCOMBI, O XPOMOCOMHBIX Ha0Opax KJIETOK, KU3HCHHOM ITUKIIC W TUIIAX JEJICHUS
KJIeTOK. KOHTponmpyeTcsi ymeHne pemarb HUTOJIOTHYECKUE 3a4a4H.

3. Opranusm kak OM0JIOTHYECKASI CHCTEMA.

B 3TOM O5i0Ke MpOBEpSIOTCS 3HAHMS y4YalIUXCS O Pa3HOOOpa3uHM OpPraHU3MOB,
BOCIIPOM3BEAEHUN U €r0 3HAYEHNUH, 3aKOHOMEPHOCTSAX OHTOI€HE3a. 3HAUUTENbHAS YaCTh



3a/laHHil MOCBSIIEHAa BOMPOCAaM 3aKOHOMEPHOCTEN HACIEICTBEHHOCTH U M3MEHYMBOCTH.
IIpoBepsieTcss  BIAJCHUE OCHOBHBIMH TIE€HETHUYECKMMM IOHSATUSMH, ITOHUMaHUE
3aKOHOMEPHOCTEMN HACJIEIOBAaHUs IIPU3HAKOB, YMEHHE pelIaTh FTEHETUYECKHE 3a/1a4U.

4, Cucrema 1 MHOT0oO0Opa3ue OpraHu4eCcKoro Mupa

B nanHoM Onoke mpeAcTaBiIeHBl 3aJlaHus IJs NPOBEPKH 3HAHMM ydaluxcs IO
TaKUM paszenam Kypca ouosnoruu kak «bakrepun. I'pubsl. Pacrenus» n «KuBoTHBIEY.
3ajaHus  3TOrO pasjesla  KOHTPOJUPYIOT 3HaHUSA YYalluxcsl O CHUCTEMaTHKe,
OCOOEHHOCTSIX ~ CTPOEHUS, JKU3HEACATENIbHOCTH, pa3BUTHS  Oakrtepuid, TrpuOOB,
JUIIAWHUKOB, PAaCTEHWM M >KUBOTHBIX. PaccMmaTpuBaercss 3HAa4Y€HHE JTUX TPy
OpraHU3MOB B CHCTEME OPTaHMYECKOT0 MHpA.

S. Opranusm 4eJjiOBeKa H ero 310poOBbe.

3aianusl, IPeICTaBICHHBIE B JAHHOM OJIOKE, KOHTPOJUPYIOT 3HAHHSI y4alIUXCsl O
CTpOEHUU U (QYHKUUAX TKaHEH, OpraHOB M CHCTEM OpPraHOB opraHu3ma udesioBeka. O0
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
UH(DEKITMOHHBIX 3200JICBAHUI.

6. IBOJIIOLMS KUBOM NPUPOABI.

3amaHuss 3TOr0 OJOKA KOHTPOJMPYIOT 3HAaHHA O MHUKPOABOJIOUUU U
MaKpO3BOJIIOLUH, IBHKYIIUX CHAJIAX 3BOJIOLMHA OPTaHUYECKOIO0 MUPA U €€ pe3yJIbTaTax.

7. JKOCHCTEMBI U MPUCYLIHE UM 3aKOHOMEPHOCTH.

3amaHuss 3TOro OJIOKA KOHTPOJUPYIOT 3HAHUS YYalIUXCsl O CBS3M IKUBBIX
OpraHU3MOB CO CpeAoi OOMTaHUs, O 3aKOHOMEPHOCTSIX OPraHU3alMi €CTECTBEHHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM, Mepeade BEIIECTB U SHEPTUH MO LEMAM MUTAHUS.

IIEPEYEHbh TPEFOBAHUI K YPOBHIO ITOJATOTOBKHU BHIITY CKHUKOB,
JOCTMXKEHUE KOTOPBIX ITPOBEPAETCA
HA EI'D T1IO BMOJIOT' N

[lepeuenr TpeOOBaHMN K YPOBHIO TOATOTOBKU BBIMYCKHHKOB, JOCTH)KECHUE
KOTOPBIX MPOBEPSIETCS HA €IUHOM TOCYITapPCTBEHHOM 2K3aMEHE 10 OMOJIOTHH, COCTABIICH
B cooTBeTCcTBHH ¢ «KomudukaropoM 3JIeMEHTOB CoJiepKaHUs U TPEOOBaHUI K YPOBHIO
MOJATOTOBKY BBIMTYCKHUKOB 00pa30BaTENbHBIX OpraHU3allui JJI MPOBEACHUS €TUHOTO
rocyZapCTBEHHOTO dK3aMEHa 1Mo Ouojaorumny», moaroroaeHaoro ®UIIN.

BbInyCKHUK 10JI2K€H 3HATH U IOHUMATh!

o OCHOBHblE NOJI0MCeHusa OUOJOTUYECKUX 3aKOHOB U TEOpuM (KJIEeTOYHas,
XPOMOCOMHasl, SBOJIIOIIMOHHAS ), 3aKOHOMEPHOCTEN HACIEACTBEHHOCTU U U3MEHUHUBOCTH,
MPOSIBJISIIOIIMXCS. HA Pa3HBIX YPOBHAX OPraHU3aLMU KUBOU IPUPOJIbI;

o cmpoenue u npu3HaKku ONOJIOTHYECKUX OOBEKTOB PAa3HBIX LAPCTB KUBOU
TIPUPOJIBI;
o CYWHOCMb OU0102UYECKUX NPOUeccos. POCT, Pa3BUTHE, PA3MHOXKEHUE,

MJIACTUYECKUI M SJHEpreTuueckuit 0OMeH, (OTOCHUHTE3, XEMOCUHTE3, MUTaHUE, bIXaHUe,
BBIJICJICHUE, TPAHCIOPT BEIIECTB, Pa3APAKUMOCTh, ajanTaius, AeJICHUE KIIETOK,
raMeToreHes, OorjioJI0TBOPEHUE, OHTOTCHE3;

° OU0102UYUeCKYI0 MEPMUHOIOZUIO U CUMBONUKY TIO IIUTOJIOTHH, TCHETHUKE,
CEJIeKIINU, OMOTEXHOJIOTUH, OHTOTEHE3Y, CUCTEMATHKE, YKOJIOTHH, SBOJIIOIIHH;



o 0CODEeHHOCMU OP2AHU3MA Ye108€KA . €TO CTPOCHUS, JKU3HEICSITEIbHOCTH,
pEryJiAlny, BEICHIEH HEPBHOW JEATEIIBHOCTH U TIOBEACHUS.

BhINyCKHHMK J0JIZKEH YMETh:

® 00bACHAMbL €OUHCTBO >KUBOM M  HEXKUBOW TPUPOIBI,  IBOJIOLHIO
OpraHUYeCcKOTr0 MUpa, MPUYMHBI HACJIEACTBEHHBIX M HEHACIIEJICTBEHHBIX W3MEHEHH,
B3aMMOCBSI3M OPTAaHU3MOB U OKPY>KAIOILIEH CPeAbl; 3aBUCUMOCTh 3JI0POBbsI UEJIOBEKA OT
COCTOSIHUSI OKPY’KAIOILIEN CPEBI;

® yCmaHaenueamv 63auMoCéA3u CTPOCHUS W (PYHKIMI OPTaHOWIOB KIIETKH,
IUTACTUYECKOTO M HHEPreTUYecKoro oOMeHa; peakuuit ¢oTocuHTe3a, NyTed W
HaIIPaBJICHU 3BOJIIOLNY;

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

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

® pacno3Haeams U ONUCHIEANM b KIICTKU PACTCHUN U )KUBOTHBIX, 0COOEH BUIA 110
MOP(OJTOTUYECKOMY KPUTEPUIO, OUOJIOTHYECKHE OOBEKTHl MO0 HUX H300paKEHUIO;
SKOCHCTEMBI U arPO3KOCUCTEMBI;

® 6blA6NAMbL  OTIIMYUTEIIbHBIE TPU3HAKU  PA3HBIX TPYyHIl  OPraHU3MOB,
MPUCIIOCOOJICHUST K cpefie 0OuTaHus, apoMop@o3bl U HAMOAJANTAIIMU, 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;

® onpedensams TNPUHATICKHOCTh OMOJOTHUECKHUX OOBEKTOB K OIpeeIeHHON
CUCTEMATUYECKOM TPYIIIIE;

® aHanIuU3UPOGamdp TUIOTE3bl TMPOUCXOKIACHUS KU3HU Ha 3emiie, COCTOSHUE
OKpY’KaroIIel Cpelibl, pe3yabTaThl OMOJIOTUYECKUX HKCIEPUMEHTOB U HAOIIOJCHUM 1O
UX OTMHUCAHUIO.

BoInycKHHMK J0JIZK€H UCIIO0JIb30BATH NPUOOPEeTeHHbIE 3HAHUS U 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 Ipyu TpaBMax, OTPABJIICHUHU, OCTAHOBKE Cep/illa U
JIbIXaHUS;

® Cnoco006 evipauiueanua U pa3MHOKEHUS KyJIbTYPHBIX pAaCTCHUHN U
JIOMAITHUX KUBOTHBIX.

I[TPOI'PAMMA JUJIA ITOJAI'OTOBKHU K EI'D 11O BUOJIOT'MIA
1. buoJjorus kak Havka. MeToabl HAYYHOI'0 MO3HAHHUS.
buonozua kax mayka. J[ocTKeHUss OWOJIOTMH, METOJbI TO3HAHUS >KUBOMN
npuposbl. Pone Ouonmorun B GOpPMUPOBAHWU COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MHpA.




Ypoenesan opcanuzayus u 360n1104us. OCHOBHbIE YPOBHU OpPraHU3aLUN KHBOU
IPUPOJIBIL: KJIETOYHBI, OpraHU3MEHHBIN, MOMYJISIIUOHHO-BUJIOBOM,
OouoreonieHoTUYeCKU, OuocdepHsbiif. buomornueckue cuctembl. OOUME TPUZHAKU
OMOJIOTUYECKUX CHUCTEM: KIJIETOYHOE CTPOCHHE, OCOOCHHOCTH XHMMHYECKOIO COCTaBa,
0OMEH BEIlIeCTB U MPEBPAIICHUS] YHEPTUU, TOMEOCTA3, Pa3pakUMOCTh, IBUKEHUE, POCT
Y pa3BUTHUE, BOCIIPOU3BEACHUE, SBOIIOLIHS.

2. KileTka Kak 0M0JI0THYeCKas CHCTeMA.

Cosépemennasa KiemoyHas meopus. OCHOBHBIE TIOJIOXKEHHUS, POJb B
(dbopMHpPOBaHNY COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHUHBI MUpa. Pa3BuTre 3HaHui 0
kietke. KiletouHoe cTpoeHrne OopraHu3MOB — OCHOBA €JUHCTBA OPraHUYECKOTr0 MHpA,
JI0Ka3aTeJIbCTBO POJCTBA )KUBOM MPUPOJIBI.

Mmnozooopasue knemok. Ilpokapuotsl u  3ykapuoTel. (CpaBHHUTENbHAS
XapaKTEPHUCTHKA KJIETOK PACTEHHI, )KUBOTHBIX, OAKTEPHil, TPHOOB.

Xumuueckuii cocmae kremku. Makpo- u MmukposneMeHnTol. Kucnopon, yriepon,
BOAOpPOJ, a30T u np. Heoprannueckue coenunenus. Boxa ee pons u cBoiictea. Coun.
Karuonsl: Na*, K*, Ca*, Mg?* u np Anuonsr: C1-, HCO*. HSO* u ap. Ponb coneii B
kiaeTke OpraHnyeckue coeluHeHus. MoHOMepbl, OuononuMepsl. YTJIEBOABI U HX
ctpoenue. ['moko3a. Kpaxman. [enmmronosa. I'nmukoren. XutudH. yHKUMHU YTII€BOIOB:
CTPYKTypHasi, 3HEpreTudeckas, peuentopHas. Jlummael m ux crpoenue DyHKIUU
JUIUIOB:  CTPYKTypHas, J3HEpPreTHUYecKas, 3alluTHas, peryaropHas. benkn
AMHHOKHCIIOTBI, UX CTPOEHHE W CBOWCTBA. AMMHOIpYIINA, KapOOKCUJIbHAs TpyIIa,
pagukan. Ilentuanas cBsa3p llonmunentun. Ctpoenue G6enkoB CTpyKTypa: nepBUYHAs
BTOpHUYHAsA, TpEeTH4YHasA, 4eTBepTHYHas. DyHKUUU OenkoB. Benku — CTpOUTENbHBIN
Marepuas. benku-pepmentrl. Perynsropubie Oenku. benku-anturena. benku —
MCTOYHUK dHepruu. Hyknennosble kucioTel. Tunbl HykinenHoBbix kucnot: JJHK, PHK.
CrpoeHue HYKJICOTHIOB U HYKJIIEMHOBBIX KUCIOT. Jle3okcupubosa, prudo3a, a30TUCThIC
OCHOBaHMSI —  QJE€HMH. TyaHWH, LMUTO3UH, TUMHUH. ypauwil. IIpuHnun
KOMIUJIEMeHTapHOCTU. [loHATHE O HOCHTEle TEeHETHUYeCKOW (HacleICTBEHHOMN)
unpopmaruu. OcuoBubie Bunbl PHK: nPHK, TPHK, pPHK. Anenosuntpudochopnas
kuciota — AT® Tlonarne o MPOMEKYTOUHBIX M KOHEYHBIX MPOJIYKTaX OMOCHHTE3A.
PerynaropHsle v CUTHaJIbHBIE BEIIECTBA. BUTAMUHBI.

Cmpoenue u pynkuyuu knemxu. OCHOBHBIC COCTaBHBIC YAaCTH KJIIETKU: MEMOpaHa,
uTOIIa3Ma, siipo. Pasmepst u popma kietok. OOUIHOCTH TPOUCXOXKIEHUS KIIETOK.

[Inasmatuueckass MemOpaHa. JIBOWHOW  MOJEKYJSIPHBIA  CIOM  MOJIEKYJ
dochomunuaoB. MemOpanubie 6enku. ['mukokanuke. Kierounas crenka. MemOpaHHas
npoHunaeMoctb. IlaccuBHbIl  TpaHcnopT: Auddy3us, HOHHBIE KaHaNbl, OEJKHU-
NEPEHOCUYMKHU. AKTUBHBIM TpaHcmopt: (aro- v muHouuTto3. lluTomnasma: 1muTO3011b,
IUTOCKEJET.

Opranouipl HUTOIJIA3Mbl: MEMOpaHHbIE 1 HeMeMOpaHHble CTpoeHue U PyHKIUN
suporazmatuueckoit cetn (OIIC). Kommekc Tompmxu — cTpoeHne u (QyHKUIUU.
Crpoenune u GyHKIUH JU30COM. MUTOXOHAPUHN — SHEPTETUUECKUE OPTaHOUBI KIETKH.
CrpoeHne MUTOXOHApPUN. 3HAYEHHE KPHUCT. YdyacTue MUTOXOHApHM B cuHTeze ATO.
[InacTuapl: XJIOPOIUIACTBI, XPOMOIUIACTHI, JedKomiacTel. CTpOEHHE XJIOPOILIACTA.
I'panbl. Hanmuume coOcTBeHHOro reHeTHYecKoro ammapara. @OyHKIMM TJIaCcTU.
Crpoenue u pynkuusa pudocom. Knetounsiit eHTp, crpoenue u Gpyakunn. Opranouabt




JNBW)KCHUSL KJIETKU: JKT'YTUKH, PECHUYKH, JIOKHOHOXKKH. Ponp 1uTOoCKenera u
MUKpOTpyOouek. Kierounsie BKIIOUEHHS. 3HaYEHUE KJIETOUYHBIX BKIIOYEHUH.

Anpo Crpoenue sapa. Sapeimko. SnepHas oOonouka. SnepHbli  cok
(kapuoriazma). XpoMaThH. XpOMOCOMBI. XpoMaTu ibl. Begyias poss siapa B XpaHEHU U
U TIepe/layd HacJIeICTBeHHOW HH(OopMaIuu.

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

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. Craauu 3HepreTuueckoro oomena. bpoxxenue u npixanue. I mukonus
MUTOXOHApUM — DHEPreTUYECKUE CTAaHLUMM KIETKHU. llenb mepeHoca 3JIEKTpOHOB.
OxkucnautensHoe  pocopunupoBanue. Ilporonnsii  kaHan.  ATd-cunTerasa.
[IpeoOpazoBanue »sHepruu. TpaHncmemOpaHHa pa3HOCTh mMoTeHHUanoB. Kucnopon,
HAJ® u HAJl — akuentopsl 35ekTpoHoB B kieTke. [lukn KpebGca — mukmudeckuit
IPOLIECC OKUCIICHHS MTUPOBUHOTPATHON KUCTOTHI. AlieTuii-kopepmenT- A. O6pa3zoBaHue
oorateix sHeprueii mosekyn HAJI-H* u ux pons B cunrese AT®. KoHeuHbIe POIYKTHI
MOJIHOTO OKUCJIEHUS OPTraHUYECKUX BEIIECTB B KieTke. Teopuss Muruenna.

I'enemuueckan ungpopmayus u ee peanuzayus 6 kiemke. [JHK — MarepuanbHblii
HOocuTeNb HaciencTBeHHod uHpopmanmu. JHK — matpuma ans cuHTte3a OenKoB.
Vneoenne JIHK. I'en — egununia HacneacTBEHHOUW (reHeTHYecKoM) uH(opMaiuu.
Peanuzanuu renernyeckod mHbopmanuu — cuHTe3 OenkoB. CTaguu cUHTE3a OENKOB:
TPAHCKPUMIUS, CIIalCcUHT, TpaHcisuusa. Xoja oOpazoBanus UPHK. 3nauenue PHK-
nonumepassl. I 'pynma renoB — omnepoH. [Ipomorop. Ctpykrypssie rensl. JJHK — nPHK
— Oenok. ['enermueckmii kom u ero cpoictBa. Kom tpumnerHwii. Komon. Kon
BbIpOkAcHHBIN. Kon HenepekpriBatomuiicsa. Kox HenpepriBHbI. Koa yHUBEpCaIbHBIN.
Cunre3 monekynbl Oenka, craguu Tpancisiuu. Tpancnoptaas PHK (TPHK). Cunres
Oenka Ha pubocome. [lomcoma. Perymsnust TpaHCcKpunuuu U TpaHcasnuu. Perymsius
TPAHCKPUIIIUU U TpaHCsAuu y O6akrepuil. [lonstue o cydcrpare. benok-penpecccop.
Perynsiuus TpaHCKpUIIIIMK U TPAHCIIALIMM Y 3YKApHOT.

Knemka — z2enemuueckasa edunuuya dcugo2o. XpOMOCOMBI HMX CTPOCHHME U
¢ynkuuu. Xpomatuasl. LlenTpomepa, ee 3HaueHue. YHCIO XpOMOCOM U HUX BHUJIOBOE
noctossHCTBO. HabGopel XpoMocoM: JUIUIOWIHBIN, TaruIOWIHBIN, MOJIUILIOUIHBIN.
ComaTnuecKkue U MOJIOBBIE KIETKH.

enenue knemku. Knerounsnii mnuki. [logroroBka k genenuto. MHTepdasa.
Muro3. da3sl mutTo3a: mnpodaza, meradasza, anadaza, Tenodasza. buonoruueckoe
3HaueHue MmutTo3a. Meito3. Pa3bl Mmeiioza. Ocobennoctu npodaszel | mMeiloTnyeckoro
nenenusi. Konbtorauus u nepekpect xpomocoMm. Kpoccunrosep. Paznoobpasue ramer.
buonornueckoe 3Hauenue Meiio3a. OOpa3oBaHHE TMOJOBBIX KIETOK y J>KUBOTHBIX.
Cnepmatorene3. OBoreHe3. (CpaBHUTENbHbIE OCOOCHHOCTH CIIEpMAToreHe3a u
oBOreHesa. Pa3BuTre nonoBbIX KJIETOK Y PACTEHUM.

3. Opranusm kak 0MoJ0ruYecKas CucreMa




Pa3znoobpazue opzanuzmoe: OJHOKIETOUHbIE U MHOTOKJIETOYHbIE, aBTOTPO(BI U
reTepoTpodbl, adpOoOLI M aHAIPOOHI.

Bocnpouszeeoenue opeanusmoe u ez2o 3navenue. CriocoObl Pa3MHOMKEHUS.
becnonoe u  monoBoe  pazMHOKeHHe. Buasl  Oecnosioro  pa3MHOXKEHHS:
criopooOpa3oBaHue, BEre€TaTUBHOE pa3MHOXKEHHE, ToUuKoBaHue. [1o10Boe pazMHOKEHUE
y pacTeHul u KUBOTHbIX. CpaBHEHHE TIOJIOBOIO M OECHOJIOTO Pa3MHOMKEHUS.
OmnonoTBOpeHHE Yy  TMO3BOHOYHBIX  JKMBOTHBIX. BHeEIIHee U BHYTpPEHHEE
ormnogoTBopeHusi. [laprenorene3. Oniaog0TBOPEHHUE Y MOKPHITOCEMEHHBIX PACTEHUHU.
INamutonansie Mukpocnopsl. [1buibiieBeie 3epHa. Criepmun. Makpocnopsbl. 3apOobIIEeBbINA
Memok. funeknerka. JIBoiWHOE OMIOAOTBOpEeHWE. TPHUILUIOWIHBIM  3HAOCIEPM.
buonornueckoe 3HaueHNE JBOMHOIO OIJIOTOTBOPEHUSI.

Hnoueudyanvnoe pazeumue opzanuzmos. Onmozenes u npucyujue emy
3aKOHOMepHocmu. IMOPHUOHATIEHOE Pa3BUTHE OPraHu3MOB. 3urota. J{poOaeHue 3uroThl.
biacromepsl. bnactyna. bnactonens. ['actpyna. binacronop. Dkroaepma, 3HTOAEpMA,
me3ozepma. Bzaumonusinue yacteit 3apojsima. [lonstue 06 opranuzarope. Helipyna.
O6pazoBanue opranoB [locTomMOproHaIbHOE pa3BUTHE OPTraHU3MOB. THIIBI OHTOTEHE3A.
BrnusiHue BHEITHUX YCIOBUM HA PA3BUTUE OPTaHU3MOB.

OpraHu3mM Kak €IUHOE IIeJloe. YPOBHHM MPHUCHOCOOJCHUS OpraHu3Ma K
U3MEHSIONIMMCS YCIIOBUSIM: KJIETOUYHBIM, TkaHeBoM. Camoperymsuus. [‘omeocras.
buonornueckne wyacel. @ortonepuoausMm. Ce30HHbIE pUTMBL. CyTOYHBIE PHUTMBI.
AHabunos.

Ocnoewvt 2enemuku. OCHOBHBIE TCHETUYECKHUE MOHSATHS MU CUMBOJIMKA. | eHeTHKa —
HayKa O HACJIEACTBEHHOCTH U W3MEHUYMBOCTH OPraHU3MOB. ['€H — y4acTOK MOJICKYJIbI
JIHK. T. MeHnaenb — OCHOBOIOJIOKHUK TE€HETUKU. [ MOpUI0ONOTHYECKUN METOJ.
CkpenuBanue. ['ubpuasl. Yuctble nuHUM. AJUIeNbHBbIE TE€HBL. AJbTEpHATHBHBIC
npu3Haku. ['oMo- u rerepo3urotHelil opranusM. ['enotun. Genoturn. I'enom. ['enodona.

3aKOHOMEpHOCIU  HAC/IEOCHEEHHOCMU, UX  UUMOI02UYECKUEe  OCHOGbI.
Momnorubpunnoe ckpemrbanue. [lepsoiii 3akon Menaens. JloMMHaHTHbBIE, PEIIECCUBHBIE
npusHaku. EnuHooOpasue ruOpuioB mepBoro mnokosieHus. Bropoit 3akon Mennens.
Pacmiennenne npu3HaKoB y THOPUIOB BTOpOro mokojeHus. [IpuumHa pacuienieHus
MPU3HAKOB y THOPUIOB. AHaNMM3UpYyOIIee cKpenBanue. HemoaHoe 1oMUHUpOBaHUE.
[Tpuntun yuctorsl ramer. JluruOpuaHoe ckpemuBanue. HezaBucuMoe HaciaemoBaHue.
Pemerka Ilenerra. Tpetuit 3akon Menpaens. CtaTuCTUUECKHI XapakTep 3aKOHOB [
Menpens.

T. Moprasn - co3gareiab XpOMOCOMHOW TEOPUH HACIEACTBEHHOCTH. CLEIIEHHOE
HACJICIOBaHUE MPU3HAKOB. ['pynmbl cueruieHus. SIBlI€HUE MepeKpecTa W HapylleHUe
cuerieHust reHoB. PekomOuHanus renoB. Kaptel xpomocom. ['enerrka nosa. [lonoBsie
XpoMocoMbl. HacnenoBaHue TpU3HAKOB, CIEIUIEHHOE C ToJioM. ['emodumnus.
B3aumopeiictBue reHoB. MHOXECTBEHHOE JIeiicTBUE TeHa. OTHOIIEHNE T€H — MPU3HAK.
[MuTonnaszmarnueckast HaCcJIE€ICTBEHHOCTb. MaTEPUHCKOE HACIIEIOBAHUE.

3akonomepnocmu  usmenuusocmu. MoaupuKaMOHHAS ~ W3MEHUYUBOCTD.
KauecTBeHHBIE H KOJIMYECTBEHHBIE NPU3HAKU. BiusHue ycnoBuil cpenpl Ha
KAaueCTBEHHbIC MPU3HAKUA. BiusHUE yCIOBUU Cpellbl HAa KOJMYECTBEHHBIEC IPU3HAKHU.
Hopma peakuuu. BapuanvoHHbIN psll, BApUALIMOHHAS KPUBAS.



HacnenctBeHHass W3MEHYMBOCTh. THMBI  HACIEACTBEHHOM HM3MEHYMBOCTH.
['eHoTunuueckas usMeHYUBOCTH LluTornnazmMaruueckast usMeH4MBOCTh. KomOuHaTuBHas
U3MEHUMBOCTh — HE3aBHUCHUMOE PACXOXKJIEHHUE XPOMOCOM, PEKOMOMHAIUSI TEHOB,
Cly4yaiHas BCTpeya ramer. MyTaunoHnHas U3MEHYUBOCTb. Mytanuu.
OKCINEpUMEHTAIBHOE  TOJYYEHHE  MyTauuil. 3aKOH TOMOJIOTHYECKUX  PSIOB
HacineAncTBeHHOW n3MeHunBocTH. H U BaBuinoB. 3HaueHME M3MEHYMBOCTH B JKU3HU
OpPraHU3MOB U SBOJIIOLINH.

I'enemuxa u meduyuna. HacnencrBeHHAas W3MEHUYMBOCTH YEIOBEKa. MeTodb
M3YUYCHHUS HACJIEACTBEHHOCTH YEJIOBEKA: T€HEATOTUYECKUN METO, OJTM3HEIIOBBIN METO,
IIMTOTCHETUYECKUM METOJI, OMOXMMHWUYECKHH MeTon. HaciaencTBeHHble 001€3HU
YyeJoBeKa, WX MPUYUHBI, TpoduiakThka. BpenHoe BiMsSHUE MyTareHOB, alIKOTOJIS,
HAapKOTUKOB, HUKOTHHA HA TCHETUYECKUH ammapar KJICTKHU.

I'enemuka u cenexyusa. Cenexkuus, €€ 3aJa4M U MPaKTUYECKOE 3HaUeHue. MeTo bl
CEJIEKIIMM U UX reHetndeckue ocHoBbl. Bknag H.M. BaBunoBa B pa3BUTHE CENEKIUU:
YUYE€HHE O I[EHTpaxX MHOrooOpasus U MPOUCXOXKIACHHUS KYJIbTYPHBIX PACTCHHH; 3aKOH
TOMOJIOTHYECKHX PSJI0B B HACIEACTBEHHOW M3MEHUMBOCTH. LIEHTpPBI MPOUCXOKICHUS
KyJIbTYpHBIX pacTeHUW. PaliOHBI OJIOMalIHMBaHUs JKUBOTHBIX. lIponcxoxneHue
JIOMAIIHUX >KUBOTHBIX. MIcKyccTBeHHBIN 0TOOp. O0MalIHUBaHUE KaK HAa4YaJIbHBIN dTar
CEJICKIIMHU. 3HAaYCHUE U3MEHYUBOCTH 11 0TO0pa. OTOOP U ero TBopueckas poib. OleHKa
HACJIECTBEHHBIX KauecTB. YHCThIe TMHUU. POICTBEHHBIE CKPEIIMBAHUS U UX 3HAUCHUE
B cenekiuu. ['ereposuc. Ilonmumionaus u oTnajaeHHas TUOPUAM3ALMS Y >KUBOTHBIX.
Pabotel Y. B. Muuypuna. McKkyCCTBEHHBI MyTareHe3 M €ro 3Ha4Y€HHUE B CEJICKIUU.
MyTtarenHnblie areHTbl. MyTaHTBI. Y CIIEXU CENEKIIMOHEPOB-pacTeHNEBO10B. HOBBIE copTa
MIIEHUIIBL. Y CIIEXU CENEKIIMOHEPOB-KUBOTHOBOIOB.

MeTtoabsl BBIBEEHUS HOBBIX COPTOB PACTEHUM, TMOPOJ >KUBOTHBIX, IITAMMOB
MUKPOOPTaHU3MOB. 3HAUYCHUE TEHETUKH JId CEJICKIHUH. bBHOJIOrnyeckue OCHOBBI
BBIPAIIMBAHUS KYyJIbTYPHBIX PACTEHUN U JOMAIIHUX KUBOTHBIX.

buomexnonocua, ee nanpagnenus. KietouHas W TeHHas WHXEHEPHUS,
KJIIOHUpOBaHME. 3HAYECHHE OWOTEXHOJOTHUU JJIS Pa3BUTHS CEJICKI[UU, CEIIbCKOTO
XO035UCTBa, MHUKPOOUOJIOTHYECKON  MPOMBINUICHHOCTH, COXpaHEeHHWs TeHodoHa
MJIAHEThl. DTUYECKUE aCMEKThl Pa3BUTHsI HEKOTOPHIX UCCIEIOBAaHUI B OMOTEXHOJIOTHU
(KJTOHUpOBAHUE YEJIOBEKA, HAMPABICHHbBIE U3MEHEHUS T€HOMA)

4. CucremMa ¥ MHOro00pa3ue OPraHnyYecKoro Mupa

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

Mnozooopaszue opzanuszmos. llapcTBa XMBOW mNpuponbl: OakTepuu, TpUObI,
pacTeHus, >KMBOTHble. Bupycbhi — Hekierounble ¢Gopmbl ku3HU. (OCHOBHBIC
CHUCTEMaTUYECKHUE KaTerOPUH, UX COMOTIYMHEHHOCTb.

Hapcmeo o6axkmepuii. CtpoeHue, XU3HEIEATEILHOCTb, Pa3MHOXKEHUE, POJIb B
npupose. PDopma OakTepuit: Oanuuibl, KOKKU, BHOpUOHBI, crnupwuibl. [lutanue
Oakrepuit: CnopooOpa3oBanue. PasmHokeHHe OakTepwii. YCIOBUS KU3HU OaKTepHil.
Pacnipoctpanenue Gakrtepuii. 3HaueHue OakTepuil B mpupoie. 3HaueHue OakTepuil B
KU3HHA YeJoBeKa. MOJIOYHOKHCIBIE, YKCYCHOKHUCHbIE OakTepuu. bakTepwu THUEHUS.
baktepun — Bo30yauTenu 3a0oNieBaHUN  pACTEHUM, JKUBOTHBIX, YEJOBEKa.
bonesnerBopHble Oaktepuu: TyOepKyneza, 4ymbl, AudTepuu, CTOJOHSKA H Jp.
[Tpodunaktuka 3a0601eBaHNN, BEI3BIBAEMBIX 0aKTEPUSIMH.




Iapcmeo pacmenuii. boranuka — Hayka O pacTEHUSX. 3JHAUYCHUE PACTEHUU B
npupoje. PacteHust kKak HCTOYHUK aTMOCHEPHOTO KUCIOPOIa U OPTaHUUECKUX BEIIECTB
U1l JKMBOM TpPUPOABL. 3HAUEHUE pACTEHUM [JIs 4elIoBeKa. PacTeHHs MHILEBEHIE,
KOPMOBBIE, TEXHUYECKHUE, NEKOpaTUBHbIE. M3yueHne u oXxpaHa pacTUTEIBHOTO MHpA.
3anoBeHUKHU U OoTaHWYecKue cajpl. KpacHbie KHUTH.

Oowee 3HaKomcmeo ¢ ugemkKogvlmu pacmenuamu. lIpu3HaKH LBETKOBBIX
pacteHuit. OpraHbl IIBETKOBOTO PacTeHUs — KOpEHb, mober (credesb, JUCT, MOYKa),
LBETOK, IJIOJ, cemsl. Bricime n Hu3mme pacteHus. BereratnBHble OpraHbl HBETKOBBIX
pacTeHuil (KopeHb, mooer). I'eHepaTUBHbBIE OpraHbl LIBETKOBBIX pacTeHHil. DyHKINU
TeHEPaTUBHBIX OpraHoB. JKu3HeHHbIE (OPMBI PACTEHHN — JEPEBbs, KyCTapHUKHU,
KyCTapHU4YKH, TpaBbl. PazHooOpa3ue TpaBSsHUCTHIX pacTeHuil. OHOJIETHHE, IBYJIETHUE
Y MHOTOJIETHUE TPABBI. 3HAYCHHUE TUKOPACTYIINX TPAB.

Xumuueckuii cocmae u KiemouHoe cmpoenue pacmenuil. XAMHUYECKHUE
BEILIECTBA, M3 KOTOPBIX COCTOMT pacreHue. Boma B pacTeHHsX, CyXOe€ BELIECTBO
pactenuii. OpraHudyeckne W MHUHEpaJbHble BenlecTBa. benku. JKupbl. YrieBoasr:
Kpaxmal, caxap, KjieTyaTka (LeJUI0103a).

KirerouHoe cTpoeHne opraHoB pacTeHHid. KileTouHoe CTpoeHrne MSKOTH ILIOJI0B.
XJ0pomuIacTsl B KJIETKaxX JUCTAa. 3allacHbIE BEIECTBA B KIIETKE: KpPaxXMaJbHbIE 3€pHA,
KaIrjim Mmacina, OenkoBble 3epHa. OCHOBHBIE YAaCTH PACTUTEIBHOM KIIETKH: 00O0JIOUKa,
qUTOILIa3Ma, SApO, BaKyoJb, KIETOYHBIM COK, IutacTUibl. lloHATHE O TKaHSX.
MeKKIETOUHOE BELIECTBO.

Buapl paCTUTENBHBIX TKAHEW: IOKPOBHAS, IPOBOSAIIAS, OCHOBHAS, MEXAHUYECKAS
1 00pa3oBaTebHas.

KuznenearenbHOCTh KIETOK. JIBmkeHwe muTormaasMbl. (OOMEH BEIECTB.
[TocTynieHre BeWECTB B KJIETKY M BBIXOJ MX W3 KiIETKHU. [IpoHnnaeMocts 00osovex
KJIETOK M UTOIUIa3Mbl. JleleHne KIETOK U pOCT PACTEHUS.

Cema. Cemsi AByNOJNBHBIX pacTeHuil. BHemHee crpoenne cemeHu Qacoiu.
CemenHass koXypa. BHyTpeHHee cTpoeHue ceMeHH (aconu. 3aponpiil. CeMsmaods.
3apoabIeBbIil KOpenok. 3aposiiieBblii credenek. [loyeuka 3apospima. DHAOCIEPM.
CrpoeHue ceMsiH OJTHOJO0JIbHBIX pacTeHu. CTpoeHue ceMenu ayka. CTpoeHre 3epHOBKU
nmenunsl. [Ipopactanue cemsiH u oOpa3oBaHHue MpopocTkoB. Heo6xoaumocTs Biar,
BO3[lyXa U ONPENEICHHON TeMIepaTrypbl — YCIOBHS NpPOpacTaHusl ceMsH. JlpIxaHue
ceMsH. Bcxoxkecte cemsH. Bpems mnoceBa cemsH. XOJIOOAOCTOMKHE PACTECHMUS.
Tennonto6uBkie pactenus. ['myOuHa 3anenku cemsiH. HagzemHoe mpopacTtanue ceMsiH.

Kopens. KopeHb Kak BereTaTHMBHBIM OpraH pacteHus. @yHKIMHM KOpHSA. Buabl
KOpHEil: TNaBHbIM, OOKOBble, TpuaaroyHbie. KopueBbie cuctembl. CrepkHeBas U
MOYKOBaras KopHeBas cucteMa. KopHeBoe mnuTaHue pacteHuil. BcacbiBaHue BOMBI
kopHsiMHU. KopHeBoe naBienue. BinssHue temreparypsl Ha KU3HEAEATEIbHOCTh KOPHEN.
MusnepanibHOE TNHUTaHUE pacTeHui. ['mapononuka. Jlpixanwe kopHer. Kierounoe
CTPOEHHE MOJIOJIOT0 KOpHS. 30HbI KOpHA. KOpHEBOI YeXJIMK U 30HA IeJIeHus. 30Ha pOCTa.
Poct xopHs B nnuHy. 30Ha BcachiBaHMs. KopHeBble BoJIockH. BHyTpeHHee cTpoeHue
KOpHS B 30HE BCAChIBaHMS: IOKPOBHAS TKaHb, KOpa KOPHs, COCYbl. 30Ha MPOBEACHUS.
KamOwuii u ero pa6ora. [Ipumunka kopHsa. BeTBienue kopHs. YpaBieHrue BETBICHUEM
KOpHEW. BiusiHue KOpHEN Ha II0A0poaue NoYBkl. Bo3nencTBue yenoBeka Ha KOPHEBbBIE
CUCTEMBI KyNbTYPHBIX pacTeHuid. OOpaboTka MOYBBI. YIOOpPEHUS: OpPraHUYECKHE |



MuHepanbHble. [lonkopmka. Hurtpatel. [lonmB m ocymenune nousbl. Bupomsmenenue
kopHeil. Kopuemnoasl. KopueBbie kiyOHHM. baktepuanbHbie KiyOeHbKH. 3eJI€HbIE
ya00peHus.

Ilobez. Ctpoenue nobera u ero ocHoBHbIe PyHKIMU. Yactu nobera: crebeb,
JUCThS, MOYkH. Bepxymieynas moyka, OokoBble mnouku. [lazyxa mmcra. VY3en.
Mexnoy3nue.  JIMCTOpAcmoioKEHUE:  O4YepeNHOE, CYNPOTUBHOE, MYTOBYATOE.
[IBeToHOCHBIM TOOEr. Bo3aymiHoe nutanue pacreHuil. JlucroBas mozaumka. [louka —
3auaTouHblii mober. Ctpoenune mnouku. [lodeuynwle yenryu. 3auaTOuHBIM CTEOENEK,
3a4aTOYHbIC JIUCThs, 3a4aTOYHbIE NOYKHU. BereratnBHas mouka. L[BeTouHas mouka.
@opMHpOBaHUE TMMOYKU: KOHYC HapacTaHUs, BEpXYILICYHbIM pocT nobera. BeTBieHue
nooeroB. KyieHnue, nepHOBUHA, CIAIIME MMOYKUA. YTPABICHUE POCTOM U BETBJICHHUEM.
[Tpumunka Bepxymku nodera. [TaceinkoBanue. PaznooOpa3ue moderos. Y 1JIMHEHHbBIE U
yKOpouYeHHbIe To0eru. PazHooOpasue noOeroB no HanpaBJICHUIO POCTa: MPSAMOCTOSIUUM,
MIPUNIOJHUMAIOLIUICS, JICKAIUN, TTOJI3YYU, BBIOIIUICS, Ja3sIlne, JInaubl. [1oa3emMHubie
nobern. DyHKUMK MOA3EMHBIX MOOETOB. BHIOM3MEHEHMS] MOJI3EMHBIX IOOEroB —
KOPHEBHUILA, KITyOHH, JTYKOBHULIBI.

JIucm. PaznooOpa3ue nucteeB 1o Gpopme U pazMepam. BHemHee cTpoeHue aucTa.
[InactuHka, 4depemiok, ocHoBaHue. IIpwmcrtHuku. YepemkoBbie nuctbd. Cuasuue
mucTes. IIpocTeie U cilokHBIE TUCThA. POPMBI CIIOKHOTO JIUCTA: TPOWYATOCIIOKHBIMN,
NAJIbYaTOCIOXKHBIM,  IEPUCTOCIIOKHBIMN, IIAPHOIIEPUCTHI, HENapHOIIEPUCTBIMN.
Pa3zHooOpa3ue  JAUCTOBBIX  IUIACTUHOK.  JKWJIKOBaHHME  JIMCTOBOM  IUIACTUHKH:
rapajuiesibHOE, TyroBoe, ceryaroe. Kiierounoe crpoenue nucra. Kyrukyna. Crpoenune
KOXMIIbI, KAK TTOKPOBHOM TKAaHU. Y CTBUIE. 3aMbIKAIOIINE KJIETKU. Y CThUYHAS LIETb.
OcHoBHas TKaHb JIUCTA: CTOJIOYATas TKaHb U ry0varas TkaHb. [IpoBodias TkaHb.

[TpoBoasuuit mydok. CutoBHIHBIC TPYOKHU. BosoKHA. 3€/IeHbIe TUCThSI — OPraHbI
BO3JYIIHOTrO nuTanusa. OOpa3oBaHuE B JUCThSIX OPraHMYECKOrO BEIIECTBA — Kpaxmasa
[IpeBpalieHre OpraHUYECKUX BEIIECTB, 0Opa30BaHHBIX B XJjoporiacTax. POTOCUHTE3.
3HaueHue cBera A oOpasoBaHus XJopodmiia. CBs3b MEXIYy CTPOCHUEM JIMCTa U
¢yHknuet Bo3aymHoro nutaHus. [a3oo0MmeH. CBs3p MEXIy JbIXaHHEM U
¢dorocunTe3om. Mcnapenue Boibl pacTeHneM. 3HaueHue Uil paCTEHUN UCTIApEHUS BOJIBI.
JIuctonan. 3HaueHue aucTonana. JIncronagHele 1 BEUHO3EJIEHbBIE PACTEHUS.

Cmeoens. Ctpoenue cteOns. DyHKIUU CTEOs: OMOpHAs, TpPAHCHOPTHAS,
dboTocuHTe3Mpyomas, 3anacatomas. Poct ctebnst B jynHy. BHennee ctpoenue creds.
Bepxyuieunslii poct, BcTaBOUHBIA pocT. BHyTpeHnHee ctpoenue ctebins. CepalieBuHa.
Kopa napeBecnoro crebss. Poct crebnst B TommuHy. ['onuuHble Konbla. PaHHss
npeBecuHa. llo3mHss npeBecuHa. IlepenBuykeHWE BOIObI M PACTBOPEHHBIX HEW
MUHEpaIbHBIX M OpraHMYeckux BemlecTB. llepenBrkeHune Mo CTEONI0 PAacTBOPOB
OpraHUYeCKUX BEIIECTB, 00PA30BABIIMXCS B JIUCThSIX MPU (POTOCUHTESE.

Becemamuegnoe pazmnoscenue. ECTECTBEHHOE BETETATUBHOE PA3MHOXKEHUE —
Pa3sMHOKEHUE PACTEHUH C IIOMOIIBIO BEr€TaTUBHBIX OPraHOB. Pa3MHOKEHUE TIOJI3yYNMHU
noOeramMy, KOpPHEBUIIAMHU, KIyOHSMH, JIYyKOBUIAMH, JIUCTBSIMH, KOPHEBBIMH
OTIPBICKAMH. 3HAYEHHE BEreTaTHBHOIO Pa3MHOXEHHS B mpupoie. MckyccTBeHHOE
BEreTaTUBHOE pa3MHOXKEHHE. Pa3MHOXeHHe MMOOETroBbIMU YEepEeHKaMH, OTBOAKAMH,
KODHEBBIMU  YEPEHKaMH, JIMCTOBBIMM 4YEpEHKaMu. Pa3MHOXXEHHE NPHUBUBKOM.
Pa3MHOXeHME KyJIbTYpOH TKAHMU.



Ilgemox u nnoo. llBetok u ero crpoeHne. YacTu LBETKA: IBETOJIOKE,
[IBETOHOXKKAa, BEHYMK, JICIIECTKH, YallleuKa, YalleJIHCTUKH;, OKOJIOIBETHUK: IBOWHOM,
POCTOM; THIYMHKA: MBUILHUK, THIMMHOYHAS HUTh; MECTUK: 3aBsi3b, CTOJIOWK, PBUIbIIE,
ceMs3auaTku. Cuasuuii 1BETOK. THIYMHOYHBIA 1IBETOK (MY»CKOM), IECTUYHBIN IIBETOK
(>xeHckuit). OMHOJOMHBIE U JABYIOMHBIE PACTEHUS.

Cousetusi. IIpocTeie couBeTHsA: KUCTh, KOJOC, MOYaTOK, KOp3WHKA, TOJIOBKA,
30HTHK, IIMTOK. CII0KHBIE COLBETHUS: METEINIKA, CIOKHBIA 30HTHUK, CIIOXKHBIA KOJOC.
OnblUieHre pacTeHU HACEKOMBIMU U BETPOM.

OnbuieHUuE — MEPEHOC MbUIbIBI C THIYMHOK Ha PbUIbLIEC NecTuka. [lepekpectHoe
OIIBLJICHUE. Hexrap. Hexrapauku. HacekomoonsuisieMble pacTeHus.
[Ipucnoco6IeHHOCT,  LBETKOB K  OMNBUICHUIO  OMNPEACICHHBIMA  HACEKOMBIMH.
Berpoonbuisiembie pactenusa. CamoonbuieHue. MickyccTBeHHOE ONbLUICHHUE.

OnnoaoTBOpEHHE y LBETKOBBIX pacTeHud. CTpoeHue mnbUIbHHKA. [IpuibrieBOE
3epHoO. [Ipopacranue nbutbilsl. [IbubIieBBIe TPYOKH. CriepMun. CTpoeHue ceMsizayaTka.
3apopieBbiil Memok. [looBeie KileTkH — raMeThl. fitnekiierka. [{eHTpanbHas KieTka.
OmnogoTBOpEHHE — CIHSHUE MOJOBBIX KJIETOK. 3Urora. /[BOWHOE OIUTOAOTBOpPEHHE,
oTkpeIToe pycckuM yueHbsIM C.I'. HaBammnpiM (1898 1). OOpa3oBaHue ceMeHHU U IUI0A.
3apobliil. DHJIOCIIEPM.

Cems. CeMmeHHas koxypa. OxonomiogHuk. Ilnoapl: ogHOCEMsSIHHBIE U
MHOTOCEMSHHbIE, CyXH€ U COUHbIE. BUIBI IJI0/I0B: KOCTSHKA, SIroja, si0JI0KO, 36pHOBKA,
CEeMsIHKa, OpeX, Kelyab, Kopobouka, 000, cTpydok. CiocoObl pacpoCTpaHEeHUS TIJI0/I0B
U CeMSH: BETPOM, BOJIOH, )KUBOTHBIMH, YEJIOBEKOM, CaMOpa3OpachiBaHUEM.

Pacmenue — cueoit opzanuzm. OCHOBHBIE KU3HEHHBbIE (DYHKIIUU PACTCHHI:
MUTAHUE, JbIXaHHUE, POCT, Pa3BUTHE, PA3MHOXXEHUE, U3MEHEHUs O] BO3JCHCTBHUEM
dakTopoB BHemHeN cpenbl. OOMeH BeniecTB. CHHTE3 CIOKHBIX BEIIECTB U3 MPOCTHIX.
[IpeBpaiienue sHepruu npu oOMeHe BeniecTB. B3auMocBsI3b Mex 1y OpraHamMu pacTeHHUS.
[lepeaBuxenue BEMIECTB M OTJIOXKEHUE 3armacoB. CrocoObl MEpeIBIKEHUSI BEIIECTB 110
pactenuto. CriocoObl OTIOKEHHS 3aMlacoB M UX UCIIOIb30BaHue. POCT pacTenuii u cMeHa
OpraHoB.

Mmuozoobpazue pacmenuii. 1lonsatue o cucrematuke. OTaen, Kjiaacc, MOPSIOK,
CEMENCTBO, poJ, BUI. Bua — ocHOBHas eauHuna cucteMaTtukd. OCHOBHBIE OTIEIbI
pacTeHUN.

Booopocnu. O0mas xapakTepucTrka Bojopocieid. OTaen 3elieHble BOJOPOCIIH.
Ctpoenue xynaMuOMOHaAbl. becrnosoe u mojoBoe pa3MHOXKEHUE XJIOMUIOMOHAJBI.
CtpoeHue ¥ pa3MHOXKEHHUE XJIOpPEUIbl. MHOTOKIETOUYHBIE 3€JIEHBIE BOJOPOCIH.
CrpoeHue 1 pa3zMHOKEeHHE ciuporupbl. CTpoeHHe U pa3MHOXKEHUE ynoTpukca. Otaen
Oyphblie Bojiopocin: JamuHapus U pykyc. OTaen kpacHble Bojiopocin. MHOrooopasue u
3HA4YECHUE BOJOPOCIIEH.

Omoen Moxooopasnwie. IleueHounbie U TUCTOCTEOETbHBIE MXH. MapmaHius 1
pUYYMS PEJICTAaBUTENN MTEUYEHOYHBIX MXOB. CTpoeHre KyKyIIK1HA JbHA. Pa3MHOXEeHNE
KyKylikuHa JibHa. CTpoeHHe U pa3MHOXeHne Mxa carayma. O6pazoBanue Topda u ero
3HAYCHHUE.

Ilanopomnukooopasnvie.  IlanopoTHukM, XBomM, IulayHbl.  CTpoeHue
MaropOTHUKOB. Pa3MHOeHHe nanopoTHUKOB. CropaHruid. 3apocTOK. ApPXEroHHH.
AHTepuann. XBOUM-0COOEHHOCTH CTPOEHUS U Pa3MHOXKEHUs. XBoIll oJieBoM. [ mayHbI-



OCOOCHHOCTH CTPOEHUS U pa3MHOXeHud. Pa3zHooOpasme mnanopoTHUKOOOpa3HBIX.
HpeBHue nanopoTHUKooOpa3Hbie. OOpa3oBaHre KAMEHHOTO YTJIsl U €r0 3HaYeHUE.

Omoen I'onocemennvie. OO1IME IPU3HAKU TOJTOCEMEHHBIX. XBOWHBIE PACTEHUSI.
Crpoenue cocHbl. CTpoeHUE KEHCKOW IIMIIKH COCHBL. CTpOEHUE MYKCKOM IIMIIKH
cocHbl. OmNbLIEHUE U OIUIOAOTBOPEHUE Y COCHBI. CTPOEHHUE M PACHPOCTPAHEHUE CEMS
cocHbl. Pa3HO0Opa3ue ronoceMeHHbIX. 3HaYEHUE TOI0CEMEHHbBIX. DUTOHIUIBI.

Omoen Ileemkoevle pacmenua. OOUMEe TPU3HAKK [BETKOBBIX, WIHU
MOKPBITOCEMEHHBIX pacTeHHil. MHoroobpasue HBeTKOBBIX pacteHuid. Kinaccudukanms
[IBETKOBBIX pacTeHUuW. JleneHne UBETKOBBIX PACTEHUW HA KJIAcChl UM CEMEMCTBA.
OTnuunTenbHbIE TPU3HAKK JABYAOJBHBIX M OJHOJOJBHBIX pacTeHud. (OCHOBHBIE
CEMENCTBA BETKOBBIX PACTECHUM.

CemelicTBo KpecTolBeTHble. Jlukas peapka. OOIIMe MpPU3HAKU CEMEHCTBA.
OcobenHoctn  cTpoeHus  LBeTKa. MHorooOpasue  mnpenacraBureneid.  [lmoawl
KpecTonBeTHbIX. OropoJHele U MoJjeBble KylnbTypbl. Kanycra, penbka, TypHENC u Jp.
TexHu4yeckue KyJubTyphl.

CewmeiictBo Po3onserHble. [IIMNMOBHUK — IPEICTaBUTENb CEMENCTBA PO30LBETHBIX.
OO6mume npu3Haky pacTeHui cemeiicTBa. MHorooOpasue pactenuii cemeiictsa [Lnogossie
JepeBbsL: I0JI0HS, TPYILIa, BULIHS, CIIMBA, IEPCUK, aOpUKOC. SToAHbIE KyIbTYpbI: MAJIMHA,
3eMJISTHUKA, KITyOHUKa U J1p. /lekopaTuBHbIE U JE€KapCTBEHHbIE PACTEHHUS.

CemeiictBo  MotbiibkoBble  (boOoBbIe). OOmME TNpU3HAKKM  CeMENCTBa
MortsuibKoBBIE. [ OpOX TOCEBHON — IPEACTABUTEND ceMencTBa MOThUTbKOBBIE. CTpOEHHE
1BeTKa. PazHooOpa3ue pacTeHuii cemeiicTBa. 3HaUeHUE pacTeHUil ceMeicTra. [uieBbie
pacteHusi: (aconb OOBIKHOBEHHAs, cosl, apaxuc. KopMoBble pacTeHus: JoLepHa, BUKA,
ACIMAapUET, CUIIOC. J{eKOpATUBHBIE U JIEKAPCTBEHHBIE PACTEHUSI.

CemeiictBo IlacnenoBbie. OOmMe TpU3HAKU U pa3zHooOpas3We ceMeicTBa
[TacnienoBslie [IpencraBuTens ceMelncTBa — macieH YepHbId. [InuineBsie, 1EKOpaTUBHBIE U
JICKapCTBEHHbIE pAcTEHUsi cemeiicTBa: kapTtodenb, OakiaxaH, TOMAaThl, Mepel
OJHOJIETHUM. SITOBUTBIE pACTEHUS.

CemeiictBo  CrnoxxknornsetHbie  OOIMe TpPU3HAKKM  PACTEHWM  ceMelcTBa
Crnoxnouetsble. [[BeTku TpyOuartble, sS3bIYKOBBIEC, BOpOHKOBUAHBIE. [IpeacraBureisb
ceMelcTBa — OJyBaHYMK JICKapCTBEHHbII MHOTOOOpasne pacTeHuil ceMmeicTBa
Cnoxunongernsie. [IuieBbie pacTeHUs cEMENCTBA: MOJACOJIHEYHUK OJHOJIETHHM, calar.
JlekopaTuBHBIE PACTEHMs] CEMEMCTBA: acTpPbl, TIEOPTUHBI, XPU3AHTEMBI U [P.
JlekapcTBEHHBIE pPAcTEHUs CEMENCTBA: OJYBAaHUMK JIEKAPCTBEHHBIM, pOMalIKa
Helaxy4asi, OJIbIHb, POMAIIKa JIEKApCTBEHHAs.

CewmeiictBo Jluneiinbie. OOlume mnpus3HaKu pacTeHuil cemeiictBa Jluneiinbie.
[IpeacraBuTenu cemeilcTBa — THOJIbIAH, JaHABIII Malckuili. MHOroobpasue pacreHui
ceMmericrBa Jlunelnsle. [Iumessie pacTeHus: JIyK penyaTrbii, YECHOK. PUTOHLMUABI —
JeTyuyre BenlecTBa. JlekopaTWBHBIE pacTEHMS: JIWIIKS, crapxa. JlekapcTBeHHBbIE
pacTeHHMs: aju0d IPEBOBUIHBIN, KyIIE€HA JIEKAPCTBEHHAs, JJAH/BIII MAUCKUM.

CewmeiictBo 3maku. OOmue npusHaku cemerictBa 3maku. [lmennma - BaxHeiee
pactenue cemeiicTBa 3naku. [Tmenuna teepaas u msrkas. [limennna o3umas u sipoBas.
da3b1 pazBuTHs. MHOTOOOpa3ue pacTeHu ceMmeicTBa. BaxkHeilmme B X035HCTBEHHOM
OTHOLIEHUU PAaCTEHUs CEMENCTBA 31aKu: KyKypy3a, pOXkb, IMMEHb, OBEC, PUC, CAXapHbIN
TPOCTHHK.



Pa3Butue pactutenbHoro mupa Ha 3emie. [losiBlieHHEe MEPBBIX PaCTUTEIbHBIX
OpraHn3MoB. BO3HUKHOBEHHE MHOTOKJIETOUYHBIX PACTEHUI. BBIXO pacTEeHU Ha CyILy.
[Tcunodutel. PazBute HazemHo# pactTuTenbHOCTH. [laneoboTanmnka

T'puow. OO6mas xapaktepuctuka TpuOoB. ['puOHuma wnu munenui. ['mdwbl.
[TnonoBoe Teno. CTpoeHre NUIAMOYHBIX TpUOOB. TpyOuaThle U MIIACTUHYATHIE TPUOBI.
Cum6mo03. Mukopuza. Cbe100HbIE U STOBUTHIE TPUOHI.

[1necHeBblie rprlObI — MyKOp U IeHUIWIUL. Micnonb3oBanue rpuOoB B MPOU3BO/ICTBE
anTuOnoTHKoB. [poxoku. Ctpoenue npoxokeir. ['pubbl — mapa3uThl: TOJIOBHS, XJieOHas
pxaBunHa. ['puObl — TpyTOBUKM. bone3Hu demoBeka W >KHUBOTHBIX, BBI3HIBACMBIC
rpubamu.

Juwainuku. CTpOCHWE JHMIIAWHUKOB: KYCTHCTBIE, JIMCTOBATHIC, HAKHUITHBIE
mumaitnuky. CrnoeBunie. JIMmaiHUKM — CUMOMOTUYECKUE OpraHu3Mbl. Pa3MHOKeHHe
JIMIIANHUKOB. 3HAYCHUE JTUIIANHUKOB.

Pacmenua u oxpyyucarwowasa cpeda. PactutenbHble cooOmiectBa. Pacrenus
€JI0OBOI0 M COCHOBOTO JiecoB. Pactenust myOpassl, nyra, 6onota. [IpeoGnanaromnme u
COMYTCTBYIOIIME BUBI pacTeHui. CTpyKTypa pacTUTEIbHOTrOo coobmiectBa. Hamzemuas
APYCHOCTh B pacTUTENbHOM cooluiecTse. [lonzemuas sspycHocTh. Ce30HHBIE U3MEHEHUS
B pacTUTelbHOM coobmiectBe. (CmeHa pacTutenbHbIX coobmiectB. Dropa u
PaCTUTENBHBINA TOKPOB, WJIK PACTUTEIHLHOCTh. BiMsHNE pacTUTENLHOTO COO0IIeCcTBa Ha
OKpY’KaloIIyIo cpeny. BinsiHue neca Ha okpy:karoliyro cpeny. Pactenus — nokazartenu
3arpsi3HEHMS Cpe/ibl. 3allUuTa OKPYKAtOUIEH Cpe/ibl 3€JI€HbIMUA HACAXKICHUSIMU.

3007102u5 — HAYKA 0 HCUEOMHDBIX.

CXO0ACTBO W pa3linuue MEXIy KUBOTHBIMU U pacTeHUSIMH. OCHOBHBIC OTIIUYHUS
KUBOTHBIX OT JAPYTMX TPYII KHUBBIX CYHIECTB. [JIaBHOE OTIWYUE OJIHOKJIETOYHBIX
KUBOTHBIX OT MHOTOKJICTOUHBIX. MUp XMBOTHBIX M €ro 3HaueHue B npupoje. Oomiue
MPU3HAKKU >KUBOTHBIX. OCHOBHBIE €IWHUIIBI CUCTEMATUKHU: BHUIbI, POJIbI, CEMEHCTBA,
OTPSAIbI, KJIACCHI, THUIBI, MOAIAPCTBA, 1apcTBa. [louBooOpasyiomas poib KUBOTHBIX.
3HaueHUEe PaCTEHUI B )KU3HU KUBOTHBIX. 3HAUEHUE KUBOTHBIX JIJIA YETIOBEKA.

Oonoxknemounsvie sncueomnuwvie unu Ilpocmenimue. OOIIas XapakTepUCTHKA
npoctedmmx. OCHOBHBIE TUITBI OJTHOKJIETOYHBIX >KUBOTHBIX.

OObIkHOBEeHHasT aMe0a Kak IPEACTaBHTENIb KOPHEHOXKEK (capkoaoBwie). Cpena
oOWTaHus, CTpOCHHE W TepeaBrkeHue ameObl. JlokHoHOXKHW. [luTanue. JlpIxaHue.
Brinenenne BemecTB )KU3HEACITEIBHOCTH U U30BITKA BObI. COKpaTUTENbHAS BaKYyOJIb.
Oo6wmen BemecTB. PasmHoxkenue. MHuucTupoBanue.

3elieHas 3BIJIEHA KaK MPeACTaBUTENb )KI'YTUKOBBIX. Cpena oOuTaHusi, CTpPOECHUE U
nepeaBkeHre. BolbBOKC — KOJIOHHATIbHBIE KT'YTUKOBBIE TTPOCTEHIIIHE.

HUndyzopus-tydenbka. Cpena oduTanus, CTpOSHUE U MEpeIBUKEHUE HHPY30pUn
Tydenbku. [lutanue. [{pixanue u Beienenne. CokpaTutesbHbie BaKyosid. PazMHOKeHME
— Oecnosioe U nosioBoe (KoHbroramus). PaznooOpasue nHQpy30puil.

Manspuitasiii mapa3ut. Cpena oOutanus. Xo3seBa mapasuta. Poias ManspuiiHbIX
KOMapoB.

JKu3Hb  OOHOKJIIETOYHBIX JKMBOTHBIX TPU  HEOJATONMPHUSATHBIX  YCIOBHSX.
PoncTBeHHbIE B3aMMOOTHOILIEHUS MPOCTEHIIMX. 3HAYEHHUE MPOCTEUIINX B MPUPOJE U
KU3HH "yenoBeka. [lapazutnueckue npocreiinme, BO30yauTeny 3a00JeBaHNiA YeTOBEKA U




KUBOTHBIX: MAISIPUAHBIN TIJIA3MOJNH, TU3EHTEpHUiTHAs ame0a, KOKIUINS, TperapuHa u
APp.-

Mnozoknemounvie  ycueommuvie. Tun  Kuweunononocmuwvle.  OOmas
XapaKTepUCTHKA THUIA KHIIEYHOIIOJIOCTHBIX KAaK JABYXCIOWHBIX MHOTOKJIETOYHBIX
#*uBOTHBIX. [IpecHoBogHast ruapa. Cpena oOuTaHus, OCOOCHHOCTH BHEIIHETO U
BHYTPEHHETO CTpOEHUS U Ku3HeaesTelnbHOcTU. Juddy3Has HepBHas cucrtema.
Pazapaxumocts, pedaekcol. CTpekaTenbHble KiaeTku. Perenepanus. [IpomexxyTounbie
kIeTKkd. OCOOEHHOCTH KJIETOK MHOTOKJIETOYHBIX J>KMBOTHBIX Ha MPHUMEPE THUAPHI.
Paszmuoxxenne ruapsl. becnionoe pasMHoxeHne — moykoBanue. [1010Boe pa3MHOKEHHE.
OmnonotBopenne. MHorooOpa3ue ¥ 3HAYEHHE KHUIIEYHOMOJOCTHBIX. [lonurbl.
Oo6pazoBanue kononuid. Kopamnossie pugsl. Meny3bl.

Tun nnockue uepeu. XapaKTEPUCTUKA IJIOCKUX YEPBEW KAaK MapEHXUMATO3HBIX
XUBOTHBIX. Knaccugukanus tuna.

benas muianapust kak mpenctaBuTeNb Kiacca pecHUuHble yepBu. Cpena oOMTaHus.
JIByOokoBass cummerpus. KoxHO-MycKynpHBIM Memok. Opranbsl pa3MHOXKEHHS:
SAUYHUKU, CeMEHHUKH. CBOOOIHOKUBYIIHNE IJIOCKUE YEPBH.

[leyeHOUHBIN COCaNpUIMK KaK NPEICTAaBUTENb Kiacca cocalbliuku. Cpena
oOuTaHus, CTpoeHue 1 nuTanue. Pasmuosxenue u pazpurue. [loHsTHE O MPOMEKYTOUHOM
Y OKOHYaTeIbHOM X03suHe. [ucTa.

Bbrunii neneHp Kak MpencTaBUTeNb Kilacca JIEHTOuHble yepBu. Cpena oOuTaHus,
CTPOCHME M NHUTaHWE. [0NoOBKa, ImIeika, WIEHUCTOE Teno. OTCYTCTBME OpPraHOB
numeBapeHus. PazMHoxkenne U paszButue. @unHa. [IpOMEXYTOUHBI XO35HH.
OKOHYATENbHBIN XO3I1H. DXUHOKOKK.

[Ipoucxoxnenue tuiockux uepBedd. Ilmockue depBH Kak BO30OyaAMTENH
napa3uTapHbIX 3a00JI€BaHUN Y YEIOBEKA.

Tun kpyznvle uepsu. XapakTepucTuKa TuUma Kpyribix yepBend. Knaccudukanms
Kpyriibix 4epBed. YenoBeueckass ackapupa. Cpena oburtanus. BHemiHee cTpoeHwue.
KoxHo-MycKynbHbIM MewoK. [Tonocts Tena. Opransl nuineBapenus. Pa3aMHokeHNE U
passutHe. JInunnka. MenunuHckoe 3HaueHue. Kpyrible yepBu — nmapa3uThl YEI0BEKA U
KUBOTHBIX. [Ipucnocobnenus k nmapasutusmy. bopp0a ¢ mapa3uTHUECKUMH YEPBSIMHU.
Pons K. 1. Ckpsiouna.

Tun konvuamele uepeu. O61Mas xapakrepucTrka tuna. Kinaccudukarms.

JoxneBoil uepBb KaK NPEACTaBUTENIb MAJONIETUHKOBBIX uepBeil. Cpena
obutanus. Buenrnee crpoenue. llletunku. Koxxno-MyckynbHbINA MemIok. [Tonocts Tena.
Opranel nuiieBapeHrs. 3aMKHyTass KPOBEHOCHAsl CHCTEMA. BblaenuTenpHas CUCTEMA.
HepBnast cucrema. OKOJIOTJIOTOYHOE HEPBHOE KOJbLO. HeEpBHBIE y37BI — TaHIJIMM.
ITonmoBas cucrema. PazmuoxeHue.

MHuoroo0Opasue Koiap4aThix uepBeidl. MHOIOIIETUHKOBBIE — HEPEUIa, MEeCKOXKHUIL.
Oc00EeHHOCTH CTPOEHHS MHOTOIETUHKOBBIX YE€pPBEH.

Tun monntocku. OOmasi XapaKTEPUCTHKA THUIA MOJUTIOCKH, WA MATKOTEIBIE.
Knaccudukanus.

OOBIKHOBEHHBIN MPYIOBUK KaK MpeacTaBuTeNb OproxoHorux. Cpeaa oOuTaHus u
cTpoeHue npynoBuka. PakoBuHa. Yactu Tena: TynoBuile, rojioBa, Hora. MaHTus.
Mamntuitnas nonocts. [Iutanue. [pixanue. Jlerkoe. KpoBooOpamienue. PazmHoxkenue.



be33yOka kak mpeactaButeib ABYcTBOpuaThiXx. Cpena oOWUTaHUS U CTPOCHHE
0e33y0oku. @opmupoBanue xeMuykunbl. [Iutanue. Cudonsl. [pixanue. KpoBenocHas u
BBIJICIIUTENbHAS CUCTEMBI. Pa3MHOKEHUE, pA3BUTHE JINUUHOK.

Muoroo0Opasue 1M  3Ha4eHHE  MOJUIIOCKOB.  bproXoHorne  MOJUTIOCKH.
JIBycTBOpUaThie MOJUTIOCKU. ['0JT0BOHOTHE MOJITIOCKH (KaJlbMapbl, OCbMHUHOTH).

Tun unenucmonocue. O0mas xapakrepuctuka tTuna. Knaccudukanms.

Knacc paxooopaszusie. Peunoii pak. Cpena ooutanusi. OcoOEHHOCTU CTPOCHUS U
KUBHENCATCILHOCTH.  XWTHH, HApyXHBIA  cKeneT. [omoBorpyas,  Opromiko.
BunonsmeHeHne KOHEYHOCTH: BEPXHHME YENIOCTH, HHM)KHHE YEIIOCTH, HOTOYEIIOCTH,
KJICLIHU, XOAWIbHbIE, OPIOIIHbIE HOKKY. JINHbKA. BHYTpeHHEE CTpOEHUE PEUHOTO paKa.
Myckynatypa. CMemanHas noJjiocts tena. [lumeBapurensHas cuctema. KpoBeHocHas
cuctema. ['a3o00MeH. XKabpbl — BBIPOCTHI KOHEUHOCTEH. OpraHbl BhIACICHUS — 3€JICHBIC
xene3bl. HepBHas cuctema. Opransl 4yBcTB. Opranbl ocsizanus U 000HsHUA. Cl0KHBIC
(aceTtounsle r71a3a. Mo3anuHOE 3peHue.

MHoroo6pa3ue u 3HaueHue pakooopasHbix. Husmme pakoodpasHble.

Knacc naykooopaznuie. Ilayk-kpectoBuk. Cpena 0OMTaHNS U BHEIIIHEE CTPOCHUE.
['onoBorpynp, Opromko. Bocempb mpocThix rna3. Bocemb XoaunpHbBIX HOT. YemtocTw,
Horouemtoct. lllymanbna — opran ocs3anus. SnoButbie xene3bl. [layTuHHBIE
6oponasku. JloBuas cetb. Oxora nayka. [lutanue. Buemnee numeBapenue. [pixanue.
Tpaxeu u nerkue. KpoBeHocHas cucrema. PasmHoxeHue.

Mmuoroo0Opasue mnaykoB. Kinemm. Cpena obutanus. MHoroo0pasue Kieliew.
MeaummacKoe 3Ha4eHHEe Y€COTOUYHOr0, TaeKHOTO Kiemie. BeceHHe-JIeTHUM KIICIIEBOM
sHuedanuT. YecoTka.

Knacc nacexomwie. Ctpoenue maiickoro xyka. Cpena oOuTaHUs M BHELIHEE
ctpoenue. JKectkne HankpbUibd. llepemonHuaTeie KpbUibsid. BHYyTpeHHee cTpoeHue
Maiickoro kyka. [lumeBapurenbHas cucrtema. ['pel3ymuii poOTOBOM  ammapar.
HezamMknyTast KpoBeHOCHas cucteMa. JlprxareibHas cucTemMa — Tpaxeu. BeiienurenbHas
CUCTEeMa — MaJIbIIUTUEBBI COCY/bI U )KHUPOBOE TeJI0. HepBHAs cucTeMa M OpraHbl 4yBCTB.
[TomoBas cucrema. Pa3sMHOXKEHME HACEKOMBIX. Pa3BUTHE C MOJHBIM MPEBPALLICHUEM U
HETIOJHBIM MTPEBPALICHUEM.

Otpsin 6abouky i genryekpouibie. CTpoeHue u noeaenue 6adodek. Cocymuit
poroBou ammapat. Kamycrtauna. Tyrossii menkonpsn. LllenkosoacTso.

OTtpsin aBykpbuible. KomHaTHast myxa. JImkynui poToBoil anmapaT. 3HaueHUE
KOMHATHOM MyXH, KaK pa3HOCUMKa HMHQPEKIHOHHBIX Oose3Heil. OBonbl. Komapsl.
Komrome-cocyiuii potoBoit anmnapart. MeauimnuHCKOe 3HaY€HUE KOMAapOB.

Otpsn [IEPENOHYATOKPBUIBIE. I ImmunpIyuky. Snnexmnan. Hae3auuku.
buonornueckuii cnocod mojaBlieHUs BPEAsIIUX YEeJIOBEKY JKUBOTHBIX. OChl, IMEIH U
MypaBbu. OOlIeCTBEHHbIE HaceKkoMble. [Idenbl W MIMeNnu — OMBUIMTENH LBETKOBBIX
pactennil. MenonocHas nmuena. JKu3Hb MUeInHON ceMbu. [ phI3ylie-ImKyuid poTOBOM
anmapar. [lonb3a muen.

OTpsi KECTKOKpbLIbIe: 00XKbU KOPOBKH, KYKEJULbI, HABO3HUKU U Ap. OTpsn
MPSIMOKPBUIBIE: MEPETETHAS CapaHya, Ky3HEUNKH, CBEPUKH.

Mmuoroo6pa3ue HacekoMbIX. Biiu, 6510Xu — mapasuTsl YelIOBEKa U >KUBOTHBIX.
MenuruHckoe 3HadeHue 010X, BIIeH U IPYruX HaceKOoMbIX. HacekoMbie — BaKHOE 3BEHO



B nemsix nurtanus. [louBooOpasyromiass poiib HAaceKOMbBIX. ONBUIMTENN pPacTEHUH.
OpnomaminenHbie HacekoMble. Hacexkombie — 1a00paTopHbIe dKUBOTHBIE.

Tun xopooevie. I'naBHbIE 0OCOOCHHOCTU THNA XOpJOBbIX. Knaccudukamus tuma
XOPAOBBIX: MOATUI OecUepenHbie, MOATHUIT YePEITHbIE WM MTO3BOHOYHBIX. OOIIIHe YepThI
MIO3BOHOYHBIX JKUBOTHBIX. 3HAYEHUE [TO3BOHOYHBIX.

Knacc nanyemnuxu. JlaHUeTHUK — HuU3Iee XOpAoBoe kuBOTHoe. Cpena
0oOUTaHUS U BHEIIIHEE CTPOCHHUE.

Knacc Kocmnuwie pviopl. Peunoit okynb. Cpeia 0OMTaHUsI U BHEITHEE CTPOCHHUE.
[ToxpoBel Tena u okpacka. Ckener okyHs. [IumeBapurensHas cuctema. JlpixaTenbHas
cucTeMa. 3aMKHYTasi KpOBEHOCHas cuctema. BoigenurenbHas cuctema. OOMEH BEIECTB.
HepBuas cucrema. Opranel 4yBcTB. I[loBeaenue. ['0JI0OBHOM MO3r: mnepeaHUi,
IIPOMEXYTOUHBIN, CPEIHUA MO3T, MO3KEYOK W IPOAOJATrOBaThIi MO3T. CIIMHHOM MO3T.
Opransl 3peHus — ria3a, opraHbl CiIyxa, OpraHbl BKyca, OCsi3aTelbHbIE YCUKH, OOKOBAas
munus.  Peduexcel prid.  Bpoxknennole u ycioBHble peduiekchl. PazmHoxeHwue.
Hapyxunoe omnogorsopenue. Hepect. PazBurue. 3a6ota o motomctBe. MHOrooOpasue
puI0. [Ipucnocobnenus k ycnoBusMm oouTanusi. OCHOBHBIE TPYIIIIBI PhIO.

Knacc Xpawesvie porovl. Otpsig akynbl. OTpsii CKaThl. DIEKTPUUYECKUE CKATHI.
XKusopoxaenue. Kiacc Koctabie peiObl. OTpsin ocerpoBbie. OTpsn KaprnooOpas3HbIe.
Otpsan cenpaeoOpasnble. Otpsng  TpeckoBble. OTpsn kucrenepele. Jlatumepus.
JIBosikopimane poiObl. [IpecHOBOJHBIE KHUCTENEphle — TMPEAKA 3EMHOBOJIHBIX.
XozsiictBeHHOe 3HaueHue poiO. Ilpombicen pwiObl. OxpaHa pHIOHBIX 3aIacoB.
UckyccTBenHoe pa3Benenue poio. [IpynoBoe xo3s1CcTBO.

Knacc 3emnoeoonvle. XapaKTEpUCTHKA 3€MHOBOJHBIX KaK TMO3BOHOYHBIX
KUBOTHBIX, CBA3aHHBIX KaK C BOJIOM, Tak W ¢ Ha3zemHoul cpenoil. Jlsrymku. Cpena
oOutanusa. BHemHee crpoenue. BHyTpenHee cTpoeHue Jiarymku. [luimeBapurtenbHas
cucreMa. JlpixarenbHas cucTeMa. 3HAYEHUE KOXKHM W JIeTKuX. KpoBeHOCHas cucrema.
Bonwmmioii kpyr kpoBooOpaieHus. Maibiit kpyr kpoBooOparieHusi. OOMeH BEIIECTB.
Cnsiuka. HepBHast cuctemMa U Opranbl 4yBCTB. Pa3MHOXeHHE, pa3BUTHE U
IPOUCXOXKJIEHNE 3eMHOBOJHBIX. PaszButue. MHoroobpasue 3eMHOBOAHBIX. OTpsin
0eCcXBOCTBIC: JISATYIIKH, Ka0Obl, KBakmiu. OTpsii XBOCTAaThie: TPUTOHBI, CaJaMaHIpHI.
3HaYeHuE 36 MHOBOHBIX.

Knacc npecmouikarowguecs. XapakTepucTUKa MPECMBIKAIOIIMNXCA KaK HA3EMHBIX
mo3BOHOYHBIX. [IpbITKas simepunia. Cpega oOuTaHus U BHENIHee cTpoeHue. BHyTpenHee
crpoenue. Ckener. Opransl apixanus. Opransl numieBapeHus. CepaeyHo-cocyaucTas
cucrema. Opransl BeieneHus. [lomoseie opransl. HepBHast cucrema. Opransl 4yBCTB.
Pasmuoxxenne. BHyTpeHHee  omionoTBopeHue.  Perenepamus.  MHorooOpasue
npecmbikatomuxcs. [Ipucnocobnenne k ycnoBusiMm obutanusa. Otpsan YenryiuaTsie:
smepuubl, 3Meu. JIunbka. AnoButeie xene3bl. Otpsn vepenaxu. [lanuups. Otpsia
Kpokoauiel. [Ipoucxoxaenue mpecMbikaromuxcs. [IporpeccuBHbie YepThl Pa3BUTHA.
PacuBer u BbIMUpaHHE APEBHUX NpecMbIKarommxcs. OcBOeHUE BCEX Cpell OOUTaHHMS.
«21noxa JMHO3aBPOB» B HICTOPUU 3EMIIN.

Knacc nmuybt. XapakTepuCTUKA MTHUIl KaK MOKPBITHIX MEPbIMHU TEIUIOKPOBHBIX
KUBOTHBIX, TPHUCIIOCOOJIEHHBIX K moJieTy. OCOOCHHOCTH BHEIIHETO CTPOCHUS TTHII.
Cusbiii romyOb. Cpena obutaHus W BHelIHee cTpoeHue. llepegHue KOHEYHOCTH —
kpbUbs. [lokpoBel Tena. KontypHoe nepo: ctBoi, porosbie 0opoaku. [lyxoBbie mepss.



Jluabka. OCOOEHHOCTH CTPOEHHSI CKeleTa W MyCKynarypbl nOTull. OCOOEHHOCTH
BHYTPEHHETO CTpoeHus nrull. I[IumesapurensHas cucrema. JKeiryaoK: KeNne3ucTelil U
MYCKYJIBHBIN OThensl. CkopocTh muiieBapeHus. IIocTossHHAs BBICOKas Temueparypa.
Oprassl BbIICIEHHMS W pa3MHOXeHHdA. JlpixarenpHas cucrtema. JIerkue, BO3IyIIHBIE
menky. J{BoitHoe npixanue. KpoBeHocHas cucrema. Opransl 4yBcTB. HepBHas cucrema.
Cnoxnoe mnoBenenue. PasmHoxkeHnne. Crpoenue sina. Passutme 3apoaslmia.
HacwxuBanue. OOpa3oBanue nap. I'He3noBaHue. BpIBOJKOBBIE M THE3/I0BBIE MTHULIBI.
3abota o motomcTBe. lIpHCHOCOOIIEHHOCT, NTUL K CE30HHBIM SIBJICHHUSIM MPUPOJIBI.
Ocennpie nTunpl. [lepeneTHple NTHLBL YTKH, JeOEIU, COJOBBH, WBOJTH, CTPHKH.
[Mpuunnel mepenetoB. CrnocoObl OPUEHTUPOBAHUS NTHII BO BPEMs IEPENIETOB.
[Ipoucxoxnenne u o00mMe dYepTbl NOTHUL. YepTbl CXOACTBa MEXAY MTULAMH U
MpECMBIKAIOIMMHUCS. Paznuuue Mexay NTUIaMU U [pecMbIKarommumucs. [[peBHue
ntunel. Apxeonrepukc. [ltuiet neca. Otpsan Hataer: nectpeii asaren. Otpsa Kypuneie:
psO0UMKH, TETEpPEBA, IIIyXapH. Jlukue Kypbl. XUIllHbIe OTULIBI. OTpsi JHEBHBIE XUIIHUKH:
COKOJIBL, KOpIIYH, rpudbl, opibl. OTpsig CoBel: cOBbI, puiMHBL, chluu. Bonomnasaromue
ntunbl. [Ipucnocobnenus k ycnosusm odburtanus. Otpsg ['yceoOpasHble: yTKu, TycH,
nedenu. Otpsia [Tuarsusbl. [ITHUIBI OTKPBITHIX IPOCTPAHCTB CYIIU. Y CIIOBUS OOUTAaHUS B
OTKpBITHIX MpocTpancTBax. Otpsia XKypasiau. Otpsan dpodst. Otpsa CtpaycooOpasHeie.
[ITune! kyneTypHbIx JanamadpTos. Otpsa Bopoosunsie. Posb nTHll B IPUPOAE U )KU3HU
yesnoBeka. Oxpana nrul. IItuneBoncrBo. PaszBenenune nomamnux nrul. Ilopomsr
CEJILCKOXO3SIMCTBEHHBIX IITHII.

Knacc mnekonumarowue. Bueunee ctpoeHue muiekonuTaromux. [TokpoBbl:
BOJIOCSIHOM TIOKPOB — OCTh, MOAIIEPCTOK. CalbHbIE JKeJe3bl, TOTOBBIE JKEJI€3bl, MJICUHbBIE
xene3pl. Ckener. JuddepenuurpoBannble  MblIbl.  BHyTpeHHee  cTpoeHue
MJIEKOMUTAIOMKX. POTOBass MOJIOCTh, S3bIK, IU(PEepeHIIPOBaHHbIE 3YyObl: KOPHH,
NEHTUH, SMaib. Pe3lbl, KIbIKA, KOpeHHble 3yObl. llumieBaputenbHas cucrema.
Myckynuctast neperopojnka — auadparma. Opranbl nbixanus. CepaedHO-cOCyaucCTast
CHUCTEMa: 4YeThIpeXKaMepHOe cepjile, JBa Kpyra KpoBooOpaiieHus. BoiaenurenbHas
cucremMa. Opranbsl pa3smHoxeHus. I[lmanenta. HepBHasi cucTtema: TOJOBHOW MO3T,
M3BWIMHBI, Kopa Oosbliux mnonymapuil. Opranbsl 4yBCTB: OOOHSIHUE, CIIyX, 3pEHUE,
OCsI3aHHE W BKYC, opraH paBHoBecus. l[loBeneHne miiekonuraromux. PasMHOXeHUE U
pa3BUTHE MIICKONUTAKOMNX. SANLEKIagymue, WA IEPBO3BEPU. YTKOHOC, E€XUJIHA.
CyMmuarsle. [ImanenTapHsie. bepeMeHHOCTD. BckapminuBanue MOJIOKOM.
[Ipoucxoxnenne miekonuTarmmx. CXoACTBO U pa3auuus MEXy MICKOTUTAIOUUMHU U
npecMbIKaromuMucs. MckonaeMmble TpeiKd MIIEKONMTAIONIMX — 3BEpO3yOble SIIEPHI.
Otpsin HacekoMosimHble — HauOoliee NPEBHUE W NMPUMUTUBHBIE M3 IUIALEHTAPHBIX.
3emuiepoiiku. OOBIKHOBEHHBIM KpoT. OOBIKHOBEHHBIM e€x. OTpsiag Pykokpbuibie —
KpbulaTble Miiekonurtatronie. I[pbi3yHbl. OCOOEHHOCTH cTpoeHust 3yOoB. OTpsij
IPBI3YHBI: JOMOBBIE€ MBIIIH, KpbICa, XOMSK, MojdeBKU. OHaarpa. 3HaueHHE TPHI3YHOB B
npupojie U uig uenoBeka. Pacripoctpanenne MHPEKIMOHHBIX O0JI€3HEN U Mapa3uTapHbIX
3aboneBanuil. Otpsan 3aiineoOpasubie. 3aitpl. Kpomuku. Otpsan Xuminasie. CeMeicTBO
Bomupu: nucuna, Bonk. CemeirictBo Komraubu: Turp, neomnapia, pbich, CHEXHBINA Oapc,
aukast necHas komka. CemeiictBo KyHbpu: kyHuna, co6oib, Xopek, HOpKa, TOPHOCTAl,
nacka. CemelictBo MenBexbu: Oypelii  MenBenp, Oenblii  MenBens. Mopckue
miekonuramue. [Ipucnocobrenne MIEKOMUTAIOMMX K KU3HUM B Boje. Otpsa



JlacToHOTHE: TPEHIAHACKUN TIOJEHb, MOPCKON KOTHK, MOpk. OTpsig KutooOpasHsie.
Cunnit xut. VYcarble kutbl. Jlenbdunubl. 3yOarbie kuThl. Kamanor. KombiTHbIE
miekonuTatomue. [IpucrnocoOieHue KOMBITHBIX K YCIOBUSIM  JKM3HU. OTpsif
[TapHokonbiTHBIE. JKBauHbIe MAapHOKOMBITHBIE. MHOTOKaMEpHBIA KEITyJoK: pyoerl,
CEeTKa, KHUXKKA, ChIuyT. BepOutopl, oJieHu, 0apaHbl, KO3JbI, aHTHUIIOIBI, 3yOpbl, skUpadbl.

Jlocb — cemeiicTBOo oneHeld. HexBauHble NApHOKONBITHBIE — CBUHOOOpAa3HbIE
miekonuratomue. Kadan, 0eremor, cBunbs. Otpsa HenapHokonsiTHble. JluKas Jiommas,
Hocopor, Tamup W Ap. Otpsan  Ilpumatel.  O6e3psHBl —  Hauboiee

BBICOKOOPIaHU30BaHHbIE  KUBOTHBIE. UYenoBekooOpa3Hble  00€3bSHBI:  TOPUILIA,
OpaHTyTaHr, IIMMIIaH3€. bIM30cTh 4YeloBeKa W UYEJOBEKOOOPa3HBIX 00E3bsH.
Muitekonuraromume, X 3Ha4eHUE U oxXpaHa. Posib MIIEKONUTAIOMIMX B IPUPOJIE. 3HAUCHUE
MJICKONIMTAOIINX U1 YeJOBeKa. 3BepoBOACTBO. OxpaHa miekonuTaromux. KpacHeie
KHUTH. CeNnbCKOX031CTBEHHBIE JKUBOTHBIE KJIacca MIIEKONIUTAIOIINX. ZKMBOTHOBOJACTBO.

S. Opranusm 4eJ0BEKa U ero 310pOBbe

Anamomusn u uzuonocuan uenosexa. AHaTOMUS YEJIOBEKA — HAYKa, U3ydarolas
CTpOEHHE YesioBeuecKoro Tesia. Ou3nosiorus yeaoBeka — Hayka, u3ydaromas QyHKIIuu
YEeJI0BEYECKOr0 OpPraHu3Ma W €ro opraHoB. Meroasl m3ydeHusi. OpraHbl U CHCTEMBI
opraHoB uesoBeka. OCHOBHBIE (DU3MOJIOTUYECKHE CUCTEMbI OpraHoB uesoBeka. CBs3b
MEXIY CTPOCHUEM U (PYHKITUSIMU OPTaHOB.

Tkanu opzanusma uenoseexka. OnpeneiicHHEe IOHATUSA TKAaHW. TKaHM:
SIUTENNATbHAS, COCAUHUTENbHAS, MBbIIICYHAsA, HEpPBHAd. OMNUTEIUAIbHBICE U
COCMHUTEbHBIEC TKAHU, UX MPOUCXOXKIACHUE, PACTIONOXKEeHUE, (GYHKIIMU. MbIllIeUHbIE U
HEpBHbIE TKaHW, HUX CTPOCHHE U CBOWCTBAa. B030yaIuMocTh, NPOBOAMMOCTb,
COKpPaTUMOCTb. Pa3HOBMIHOCTM MBIIIEYHOW TKAaHM: TIJIAJIKas, IONEPEYHO-TI0JIOCATas
CKeJleTHas, NomepeyHo-nojocaras cepieuHas. Pacnonoxenue u Qynkiuu. HepBHas
TKaHb: HEUPOHBI, Helporausa. CTpoeHne U (PyHKIIMM HEWpOHA: TEJO0, AEHAPUT, AKCOH.
HepBHoe BonokHo. Cunanc. Penentop. UYyBCTBUTENbHBIE, HCHOJHHUTEIbHBIC
(MoTopHBIE), BcTaBOUHBIE HeWpoHbI, HepBHEI nMitynbe. [IpoBenenne Bo30ykaeHUs 110
HEUPOHY.

Pezynauyua ¢ynkuuii 6 opzanuszme. Pedrnexropnas perymnsaiusa. Pedrnexc u
pednexropHas ayra. PediekTopHbie IIEHTPHI.

[lenTpanpHbli W TEepUPEPUUESCKUN OTIENBl HEPBHOW cucTteMbl. lleHTpanbHas
HEpBHAs CHCTEMa: TOJIOBHOUW MO3T, CHUHHOM Mo3r. [lepudeprueckas HepBHas cucTeMa:
HEpPBHBIE Y3JIbl, HEpBBL. be3ycnoBHO-pedIeKTOpHAsT M YCIOBHO-pedIieKTOpHAas
perynsanus. ['ymopanbHas perynsius QyHKIUNA B OpraHu3Me.

Onopno-osuzamenvrnan cucmema.

3HauyeHHe OMOPHO-IBUraTEIbHOM CUCTEMBI, ee cocTaB. CKeleT U ero QyHKUIUU:
OTIOpHAsI, 3aLIUTHAs, IBUTATENIbHAS, KPOBETBOPHAS, IETIOHUPYIOIIAS.

XUMHUYECKUI COCTaB KOCTEH (HEOpraHW4YecKHe W OPraHMYeCKHE BEIEeCTBA):
KapOOHAT KalblMs, CyIb(}aT KaJabIisl, OCCEHH, KOJUIareH.

MUKpPOCKONIMYECKOE CTPOECHHE KOCTU. MAaKpOCKOIIMYECKOE CTPOECHUE KOCTH:
HAJKOCTHHUIIA, KOMIAKTHOE BEILECTBO, r'y0YaTOe BEUIECTBO, KPACHBIA KOCTHBIM MO3T,
KENThIM KOCTHBIA MO3T. Tumbl kocTel: TpyOuaThie KOCTH, TyOuaThle KOCTH, IJIOCKHE
KOCTH.




Ckener uenoBeka. DPyHKuMM ckenera. Uepem: MO3roBOMl M JIMLIEBOM OTIENBI.
Ckener tynoBuma. [lo3BoHOuHMK. [103BOHOK: T€no, ayra, OoTpoCTKU. [103BOHOUYHBIN
kaHas. 3rubpl M03BOHOYHUKA: IICHHBINA, TPYHOM, MOSCHUYHBIN, KPECTIHOBBINA. [ pyaHas
KJeTKka, pebpa, rpyauna. Ckener BepxHeHM KoHEUHOCTH. [lnedeBoil mosic: JOMaTkw,
kitouniibl. Ckener cBoOOAHONW BepXxHeW KOHEUHOCTH. CKeneT HMKHMX KOHEUYHOCTEH.
[Tosic HmxHUX KoHEeuHOCTel. TazoBbie kKocTu. CkeneT cBOOOAHON HUKHENH KOHEYHOCTH.

CoenuHenne  kocred. HemonBukHblE  COCIMHEHUS:  IIOB, CpacTaHHUE.
[TonynoasmxHoe coequnenue. IlonBmwkHoe coenrHenne — cycraB. CTpoeHue cycTaBa:
CyCTaBHas sIMKa, CyCTaBHas I'OJIOBKA, CyCTaBHOW Xpsll, CyCTaBHAas CyMKa, CyCTaBHas
KUAKOCTh. DyHKIMK CyCTaBOB. BHIIBI CyCTaBOB.

Mpiel.  MHKPOCKONIMYECKOE W MAKPOCKONMYECKOE CTPOCHHUE  MBIIIIL.
MplimieyHple  BOJOKHA. DpPIOMIKO, CyXOXWius, TOJOBKHM, XBOCTbI MbIIL. Pacuus.
MBIIIBI-CUHEPTUCTBI U MBIIILBI-AHTATOHUCTBI. MBIIIIIBI TEIA: MBIIIIBI TOJIOBBI, MBIIIIBI
TYJIOBHUILA MBIIIIBI BEpXHEH W HWKHEW KoHeyHocTu. Pabora wmpimm. I[lonstue o
JBUTATEJIBHOW E€AVHUIE MBIIIIBl. JHEPreTHKa MBIIIEYHOTO COKpalleHus. Peryismus
paboThl MBIIIL- AHTATOHUCTOB. 3HAUEHUE (PUINUECKUX YNPAXKHEHUH B POPMUPOBAHUU
CUCTEMBI OIOPbI U ABMKEHU. [IluHamMuueckas U ctaTuueckas padoTa.

YTOMIIEHHE, TNPUYMHBI YTOMJIEHMs MbIL. ['unoguHamus. llocnencreua u
npopunaktuka runoauHamuu. OcanHka. Tunm W CTENEHM HapyLIEHHUS OCaHKH.
[Ipenynpexnaenue u JedeHue IJIOCKocTomus. YmuObl. IlepernoMbl: OTKpBITHI,
3aKpbIThIA. PacTsokeHue cBsa3ok. BeiBuxu cycraBoB. IlepBas momoinps mpu ymumoax,
IepesaomMax KOCTeN U BIBUXAaX CYCTaBOB.

Hepenas cucmema. 3HaueHue HEpBHOU cuctembl. (OOecreueHUe HEPBHOU
CHUCTEMOW NOCTOSIHCTBA BHYTPEHHEW cpeabl opraHn3Ma. CTpoeHue HEPBHOM CHCTEMBI.
YacTu HEpBHOW CHUCTEMBI: IIeHTpaJibHas U nepudepuyeckad. bemoe BemecTBo mosra,
HEPBHBIC BOJIOKHA.

Crnmanoit mo3r. CrpoeHue cnuHHOro wMosra. OO0oyioukm Mo3ra: TBepjas,
nayTuHHas, Msrkas. CHOMHHOMO3IOBas JKUIKOCTh, €€ 3HadyeHue. Bocxomdmue u
HUCXOsIIME HEpBHBIE TyTH. PeduiekropHas u npoBoasmas GyHKuu. CBsI3b CIUHHOTO
MO3ra € T'OJIOBHBIM.

Crpoenue u GyHKIUHU TojoBHOro Mo3ra. OTaensl roJIOBHOTO MO3ra: MeperHui
MO3T, CPEOHUM MO3r, 3aJHUKW MO3r. 3aJHUM MO3T: MPOJOJITOBATHIA MO3I, MOCT,
MO3kedoK. CpenHuid MO3r: YETBEPOXOAMHUS M HOXKHA wmosra. llepegnuil Mo3r:
IPOMEKYTOUYHBIM MO3T, mojymapusi 0onsinoro mo3ra. CtBos mo3ra. IIpomonroBatsiii
MO3r — cTpoeHue, (PpyHkIuu. Mozkeyok - cTpoeHue u QyHkuuu. CpemaHuii MO3r.
Peruxynspnas Qopmanusa. Ilpomexytounslii wmo3r, ero ¢ynkiuu. Tamamyec.
I'unoranamyc. Ilomymapust ronoBHoro mosra. Cepoe u 0enoe BEUIECTBO T'OJIOBHOTO
mosra. Kopa, crpoenue u ¢ynkiuu. M3sununel. bopo3asl. Jlonu: noOHas, TeMeHHas,
3aTbUIOYHAsA, BUCOYHAs. JIumMOnyeckas cucrema.

[lepudepuyeckas HepBHas cucrtema. Pazgenenue mnepudepuyeckoil HEpBHOI
CUCTEMBI Ha COMaTUYECKYI0O M aBTOHOMHYIO (BereratuBHyr0). ComaTuueckas HEpBHas
cuctema, ee (yHKuuMu. BereraTuBHas HepBHas CHCTEMa: CHUMIOATHYecKas U
napacuMmnaruyeckas. Ponb BereraTuBHON HEPBHOM CHUCTEMBI B PETyNSLUU (YHKIIHMA
OpraHMA3Ma.



Opzanvt  uyecme. Ananuzamopwi. CtpoeHne u (GYHKIHH aHAIH3ATOPOB.
PenenTopsl. 3HaueHNE aHAIM3aTOPOB.

3pUTENBHBIN AHAIM3ATOP: 3PUTEIBHBIN PELIENITOP, 3pUTEIbHBIN HEPB, 3pUTEIIbHBIN
LEHTP B KOpe OOJbIINX Noiymapuil. 3HaueHue 3penusd. [lonoxkeHne u ctpoeHue riasa.
['ma3nuiel, rnazasie 10710ku. Beku, pecuutibl, 0poBu. CneszHas xenesa, ciesbl. benounas
o0onouka (ckiepa), porosunia. Cocyaucras obonouka. Pagyxknas obonouka. CeTyarka.
Xpyctanuk. CTeknoBUIHOE Te0. X0/ JIy4el uepes Mpo3payHyro cpeny riaaza. CtpoeHue
CETYATKHU: NaJOYKH, KOJOOUKH, kKentoe naTHO. Crenoe mATHO. BUHOKYISIpHOE 3peHue.
['uruena 3penus. bau3zopykocTh, NambHO30pKOCTh. CIyXOBOM aHAIM3aTOp: CIyXOBOMN
peuenTop, CIIyXOBOM HEPB, KOpa OONBIINX NOJIYIIAPUN.

3Hauenue ciyxa. CtpoeHue opra”a ciyxa. HapykHoe yxo: ymiHas pakOBUHA,
ciyxoBoil mpoxoxa. Cpennee yxo. bapaGannas mnepenonka. bapaGaHHas mOJIOCTb.
CityX0OBBIE KOCTOUKH: MOJIOTOYEK, CTPEMEYKO, HAKOBaIbHA. BHyTpeHHEee yxo0. KocTHbIN
nabupunt. BectuOynsipHbiit anmapat. YauTka. ['Mruena opraHoB ciryxa.

Opransl paBHOBecHsd. MplmeyHoe 4YyBCTBO. KoOXHasi 4yBCTBUTEIBHOCTH:
TaKTWIBHOE 4YyBCTBO, BUOpanMoHHOE 4yBCTBO. Ocsszanue. O6oHsHue. OOOHSATENbHbIE
peuenTtopsl. Opran Bkyca. BkycoBbsle cocoukn. BkycoBsle penentopsl. BkycoBas 30Ha.

Bvicuana nepsnasa oeamenvnocms. Ilogedenue. Ilcuxuka. Bpiciias HepBHas
nestenbHocTh (BHJI). 3acnmyru .M. CeuenoBa u W.II. TlaBnoBa B dopmupoBaHuu
yuenust o BHJI. Bpoxnennsie u npuoOpereHHbie pediekcol. TopMoKeHHE YCIOBHOTO
pednexkca. DopMbl TOPMOKEHHUS: IIEHTpajbHAasA, BPOXKICHHAS, YCIOBHAs, BHEILHSA.
VYyenue A.A. YXTOMCKOro 0 JOMHHAaHTE. Bpok€eHHbIE U NPUOOPETEHHBIE TPOTPAMMBI
noBeneHus. WMHCTUHKTBI — 1emoyka Oe3yciaoBHbIX pediekcoB. Paccymounas
nestenbHoCcTh. COH M CHOBHIEHUS. PUTM cHa 1 60apcTBOoBaHus. Da3bl CHA: MEJJICHHAS,
obicTpasi. CHoBuaeHus. Peub. SI3pik. Ponp peun B pa3BUTUU BBICIIMX TMCHUXUYECKUX
¢ynkuuid. Ilo3HaBarenbHble mpouecchl. Omymenue u  Bocnpuathe. [lamsTs:
OpOU3BOJIbHAS, HENpPOW3BOJbHAs. BooOpaxeHue. MpllieHHE: CUTYallMOHHOE,
NOHATHITHOE. OMoIuu. DMolnoHainbHbeie peakiuu. Hactpoenne. Coctosiaue addexra.
Buumanue. BHemHee nposiBiieHUEe BHUMaHus. TeMIepaMeHT: MEJIaHXOJIMKH, XOJIEPUKH,
caurBuHukn, (uermatuku. Tumber BHJ[:  XymokecTBEHHBIN, MBICIUTEIBHBIN,
CMEIIaHHBIN.

Buympennaa cpeoa opzanuzma. lloHATHE O BHYTPEHHEH CpelIe OpraHuM3Ma.
KpoBb, TkaneBas >XuAKOCTh, JiuMda. 3HaAUCHHE BHYTPEHHEU cpebl. TpaHcmopTHas
¢ynkuusa. I'ymopanbHas cBsi3b. 3amuTHas (yHKuus. KOMIOHEHTH KpOBH: IIia3ma,
dbopMeHHbIE 3JEMEHTHl (SPUTPOLMTHI, JIEUKOIUTHI, TpoMOouuThl). COoCTaB TKaHEBOU
xuakocTu. Jlumda, coctaB mumdpbl. OTHOCUTENHEHOE MOCTOSHCTBO BHYTPEHHEH Cpebl.
I'omeocTaTuueckas QpyHKIMS BHYTPEHHEN Cpe/ibl OpraHUu3Ma.

CocraB kpoBu. KposerBopenne. KommoneHThl mmma3mbl. ['pynmbl  KpoBH.
[lepenuBanue KpoBH, TOHOPHI, pELUIUEHTHI. Pe3yc-hakTop. DpUTpOLUThI, CTPOCHHUE U
¢yuknuu. ['emornoOuH, ero pojb B TPAHCIOPTE KHUCIOPOJA M YIIEKUCIOro Tasa.
TpomboruThl, cBepThIBatoIIasi cuctemMa KpoBH. JleikouuTsl, tuM@ountel. UMMyHHTET.
3amuTHbIE 6apbepsl opranuzma. Otkpeitue paromurosa M. U. MeunnkossiM. UMMyHHAS
cucrema. T-mumbonutsl, B-nmumdonutsl, antutena. Mcropust n3o0pereHus: BakuuH. O.
Jlxernep. JI. Ilacrep. IlpuBuBku. WM3rotoBrneHue ied4eOHBIX CHIBOPOTOK. Bwubl



MMMYHUTETA: BUJOBOM HMMMYHHTET, HACJIEACTBEHHBII MMMYHUTET, IPUOOPETEHHBIN
UMMYHHTET. AJUIEprusl, aJuIepreHbl.

Tpaucnopmnaa  cucmema  opeanuzma  ueinoeeka. KpoBooOpalieHue,
mumpooOpamenue. Opranbl KpoBeHOCHOM cuctembl. Cepale, aopra, apTepuu,
KPOBEHOCHbBIEC KalWJUIAPhI, BeHbl. Opranbl TUM(aTUYECKOH CUCTEMbI: JIMM(aTHIeCKUue
y3Jbl, AUM(paTUYeCKue cocyabl U Kanwuisipbl. CTpoeHHe apTepuil, KamuuispoB, BEH,
TuM(}aTUYECKUX COCYIOB.

Kpyru kpoBooOpamieHusi: OONBIIOW  Kpyr, Majiblid (JIETOYHOI)  KpYT.
KpoBooGpamienue B cepaiie.

Crpoenue u padota cepama. Muokapa. Okonocepaeunas cymka. Knanansl cepaua:
CTBOpUaThle, NOJNyJIyHHble. (OCOOEHHOCTHM CEpPACYHONM MBIMIBL. ABTOMATHU3M.
CepieuHbIi TUKII: COKpAIleHUE, ay3a. Perymsnus cepIeuHbIX COKpAIlCHUM.

JIBr>keHne KpOBM IO cocyaaM. AprepuanbHoe naBieHue. CKOpOCTh KPOBOTOKA.
ITynbc. Pacipenenenne kpoBu B opranusme. [loanepxanue mocTossHCTBA apTEPUAIIBHOTO
nasneHus. Hapymenue aprepuaibHOrO TaBJICHHUS.

I'urnena cepaeyHO-COCYIUCTOW cuUCTeMBbl. lIpaBuiia TPEeHUPOBKHM CEpAECYHO-
COCYMCTON cucTeMbl. 3a00JieBaHUsl CEpACUYHO-COCYAUCTON cucremsl. IlocneactBus
runoarHaMui. [lepsas moMos npyu KpOBOTECUEHHUSIX.

Jvixamenvnaa cucmema. 3HAUCHHE [bIXaHMs. JIerodyHoe nbIXaHUE, TKAHEBOE
nbixaHue. ['a3000MeH, Temaoperynsnus, roiocoodpasoanue. CTpoeHHEe U (QYHKIUU
OpraHoB JbIXaHUsl y 4esioBeKa. JlpixarenbHble NyTH. BepxXHue nbIXaTelnbHbIE MYyTH:
HOCOBasi M POTOBAsl IOJIOCTH, HOCOTJIOTKA, TJIOTKA. HuKHHME npIXarelbHbIE NYyTH —
ropTaHb, Tpaxes, Oponxu. Jlerounsie anbBeoibl. Jlerounas miespa. CTpoeHrne HOCOBOM
nosnoctd. OOoHsTeNbHBbIE KIETKU. DOYHKIMM BEpXHUX JAbIXATENbHBIX IyTEH.
Nudexunonnsie 3a0o0sieBaHUs, PACHPOCTPAHSIIOUIMECS BO3AYLIHO-KANEIbHBIM ITyTEM.
I'optanb — opran rojgocoo0pa3zoBanusi. ['onocoBsie cBsi3ku. CTpoeHHE Tpaxeu U TIIaBHBIX
OpOHXOB.

Jlerkue. Pacnonoxenue ierkux. Jlerounas rmuiesBpa. llpucreHounas miespa.
[IneBpanbHas moaocTh. ATbBEOIBI (JierouHble My3bIpbkH). b dy3us razos. ['azoo0mMen
B JIeTKUX. TKaHEBOE IbIXaHUE. YUJacThue TeMOrjIo0rnHa B TPAHCIIOPTE ra30B. MexaHu3Mbl
JIETOYHOTO JibIXaHus. [{pixaTenbHble qBMkeHus. Box u Be1ioX. MexpeOepHble MBIIIIIbI,
muadparma. XKu3HeHHast eMKOCTh JieTkux. HepBHast perymnsius apixanus. JpIxaTenbHbINA
LHEHTp. 3allMTHbIE JbIxaTelbHble peduekchl. Yuxanwe u Kameiab. ['ymopanbHas
perymsiuus JbIXaHus.

TpaBMbl 1 0oje3Hd opraHoB JbixaHus. llepBas momous U MpoQHUIIAKTHKA
3a0oneBaHui JpIXaTenbHbIX MyTed. [lpuembl peanumanuu. [lelicTBue KypeHHs Ha
OpraHbl JIbIXaHHUS.

Iuweeapumenwvnasa cucmema. Iuwesapenue. 1Inma — UCTOYHUK DHEPTUU U
CTpOUTEIbHOrO Marepuana. llmactuueckuit oOMeH. OHepreTM4ecKuid  OOMEH.
[TnmeBapenue. Opranpl nuiieBapeHus. [InieBapuTenbHbIe JKeae3bl.

[TumeBapenue B poTOBOM mMoJOCTH. MexaHMYeckas M XUMUYeckas oOpaboTka
nunm. CIIOHHBIE XKele3bl, UX y4yacThe B mnuuieBapeHuu. CtpoeHue 3yOOB: KOpEHB,
Ieika, KOpOHKa, ICHTUH, 3yOHast 3Malb. Pe31ibl, KIbIKK, KOPEHHbIE 3yObl. 3a00aeBaHus
3y0o0B. Kapuec, nynenut. Ctpoenue nuuieBoja. [lepexoa numiu B xKemxy0K.



Crpoenne xemyaka. IlumeBapenne B kenyake. JKemnyJouHbIA — COK.
[TumeBapuTenbHbie PEPMEHTHI.

[IumeBapenue B KuiieyHuke. DOYHKIMM TOHKOTO M TOJCTOTO KHILIEYHUKA.
[Ipucrenounoe mnumeBapeHue. Kumeuynsle BoOpcuHKH. BcackiBaHMEe NUTaTEIbHBIX
BemecTB. [ledenb U ee posib B opranusme. JKemub. BolpaboTka xeadu, MOUYEBHUHBI,
rrkoreHa. Toscrast kumka. MUKpoOpraHu3Mbl KHIIIEUHUKA. ATIIEHAUKC.

HepBHas perymsamus numeBapenus. Padoter WM. I1. IlaBmoBa. I'ymopanbpHas
peryJianus MUIEeBapeHusI.

Kuieunbsie H”HPEKIUN U UX MPEAYPEKICHHE.

Oomen eeuwtecmeé u 3nepzuu. lloarotoButenbHas (asza oOMEHa BEIIECTB.
[InacTuyeckuii U IHEPreTUYeCKuil OOMEH.

OOmen opranuueckux BemectB. OOMeH OenkoB. DYHKUMU: CTPYKTYpPHO-
IJJACTUYECKAs, ONOPHAs], KATAINTHYECKAs, 3allIUTHAS, TPAHCIIOPTHAS, aHTUTOKCUYECKAS,
sHepreTrueckas. OoMeH xupoB. DyHKINU: CTPOUTENBHO-TNIACTUYECKAS, PETYJIATOPHAS,
TEIUIO3alIUTHAs, »HepreTuueckasd. OOMeH yrneBojgoB. @DYHKIMH: CTPYKTYPHO-
IUIACTHYECKas, 3al[UTHAs,, ICTOYHUK SHEPIHH.

OOmen Heopranuueckux BemectB OOmMeH Boael B opranuzMe. OOMeH
MUHEpAIbHBIX COJEH. MaKpO3JIEeMEHThI, MUKPOAJIEMEHTBI. 3HAUYECHNE KaJbLIKs, MarHus,
Kajusi, HaTpusl, pocdopa, Xopa, xkenesa, Meu, KoOanbTa Jisl OpraHu3Ma 4eJloBeKa.

Ponp BuTamMumHOB B 0OMeHe BemiecTB. BopopacTBopuMble BUTaMHHBI M HX
3HayeHue. ApuramuHo3bl. Butamun C. ABuTamMuHO3 - nuHra. Butamunel rpynnsl B.
AButamuHo3 — Oepu-Oepu. KupopactBopumble BuTaMuHbl. Butamun A. Kypunas
ciaenota. Buramun JI. Paxwur.

Kooica. HapyxxHble TOKpOBBI Tela yenoBeka. Koxa u ee nponsBogubie. CtpoeHue
1 QYHKUMU KOXKH. 3alUTHAs PYyHKIUS KOKU. BoienuTenbHas U AblxaTenbHas QyHKIUU
KOXH. PoJb KOkH B 0OMEHHBIX npolieccax. PenentopHas GQyHKINS KOKHU. Y YacTHE KOKHU
B Temoperyisauuu. bonesnu koxu. Ilepsas moMounip Npu TEIUIOBOM M COJIHEYHOM
ynapax. bopnOa ¢ meperpeBoM opraHuzMa. 3akanuBaHue opraHuzMa. CyIIHOCTb
3aKaJIUBaHUS.

Bvioenumenvnan cucmema. Bwvloenenue. 3HaueHue BbiaeneHus. Oprasbl
MOYEBBIJEIICHUA: IIOYKH, MOYEBbIE NYTH — MOYETOYHUKH, MOYEBOW IIy3bIPb H
MoueucnyckaTtenbHblii kaHaia. Ctpoenue mnodek. CTpoeHne W (QyHKIMH HeppoHa.
Obpa3oBanue nepBUYHOM U BTOpUYHOUW Mouu. CoOupaTesnbHble KaHAJIBIBI, TOYEUHAS
noxanka. CoctaB Mouu. [IpeaynpexaeHne mouyeyHbIX 3a00JICBaHUN.

Inookpunnaa cucmema. Opra"bl SHIOKPUHHONU cUCTEMBI. JKene3bl BHYTpeHHEN
cekpeuun. JKenesbl BHemHEW cekpeuuu. Kene3bl CMEmaHHOW cekpeuuu. OTiandus
YKeJIe3 BHEILIHEN U BHYTPEHHEU CeKpeln. I OpMOHBI. EAMHCTBO HEPBHOM U I'yMOPaIbHOM
perymanui. [IpoMexyTOYHBIM MO3T U OpraHbl SHAOKPUHHOW CUCTEMBI.

Hnousuoyanvnoe pazeumue opzanusma. PazmuoxeHue. Myxkckas MosioBas
cucrema. BHyTpeHHHE M HapyXXHbIE IIOJIOBbIE Opranbl. JKeHCKas IIojoBas CHUCTEMA.
BHyTpeHHue u HapykHble TOJIOBbIe opraHbl. Aineknerka. OBymsauus. OOpazoBaHue
3apoabimia. bepemennocts. PazButne mnopa. [lmanenTa, mynouHslii kKaHAaTUK. Pexum
O0epemennor. Pompl. Dtambel pa3BuTHs peOeHKa Mocie pokaeHus. HoBOpOXICHHBIMN.
I'pynnoii pebenok. [TonoBoe co3peBanne. HaciaencTBeHHbIE M BPOXKICHHBIE 3a001€BaHUS
pebeHka.



6. IBOJIIOIUS KMBOi IPUPOABI.

Jeonwyuna. llpouecc HCTOPUYECKOTO Pa3BUTHS  OPraHUYECKOrO  MUpa.
OBommonnoHHbIe Teopuu. M3mensemocts BuaoB. Teopust XK. b. Jlamapka — mepBoe
3BOJIOLIMOHHOE yueHue. [Ipennoceuiku napsuausma. Y. JlapBuH, €ro Teopus 3BOTIOLHH.
boprba 3a cymectBoBanue. EctectBeHHblli o0TOOp. PacxoxkneHwe mNpU3HAKOB.
Pacnpoctpanenne napsunnsMa. JlokazarenbcTBa 3BOIIONMH. Jl0Ka3aTeNbCTBA €IMHCTBA
IPOUCXOXK/ICHUS OPTaHUYECKOTO MUPA. IMOPHOJIOTUYECKHE JOKA3ATEIbCTBA HBOJIIOIUH.
Mopdonoruueckue  I0Ka3aTenbCTBA  JBOJIOIUH. l'oMonoruyHsle  OpraHsl.
PyaumenTtapusle  opranbl. [laneoHTonornyeckue  JOKa3aTelbCTBA  SBOJIOLHUU.
buoreorpaduueckue mokazarenbcTBa 3osonun. OctpoBHas dayHa u ¢uiopa.

Bua. Kpurepum BHma — NpU3HAKM, OTIMYAIOIIME JAHHBIM BHUJ OT JPYTOro.
Mopdonornueckuit kputepuii Bupa. [eHernueckuid kputepuil. buoxumudeckuii
kputepuil. Gusnosnornyeckuil KpuTepHii. IKOIOro-reorpaduuecKuii KpUTEpU.

[Tomynsiuyist — OTHOCUTENBHO H30JMpPOBaHHAs TIpymma ocoOed OIHOTO BHUIA.
[TonynsiuuoHHast CTpyKTypa Buaa. Apean. PenpoaykTuBHas U30JS1HS — HEBO3MOKHOCTD
CKpEUIMBaHNs W OCTAaBJIEHUE IUIOJOBUTOrO moTtoMcTBa. llomymnsuus — HanMeHblee
NOJIpa3/IeJICHUE BU/IA, U3MEHSIOLIEECS BO BPDEMEHH — JIEMEHTAPHAs €AMHUIIA SBOIIOLUN.

Ponb M3MEHYMBOCTH B 3BOJIOLMOHHOM Hpouecce. MyTalmoHHas U3MEHUNUBOCTb.
[Momummonanu.  XpomocomHble  myTanuu.  KoMOMHATHMBHAs  M3MEHYUBOCTD.
EctectBeHHbI 0TOOp — Hanpasistomil GpakTop 3Bostonuu. boprba 3a cylecTBoBaHue.
HecootBeTcTBHE MEXIy BO3MOKHOCTBHIO BHUJIOB K OecHpeNeIbHOMY Pa3MHOKEHUIO U
OTPaHUYEHHOCTh pPECypCcOB — TIJIaBHas NpUYMHA OOpbObI 3a CYLIECTBOBAHHUE.
BuyrtpuBugoBas 6oppba. MexBuaoBas 6opsba. bopsba ¢ ycnoBusimu cpeabl. PopMbl
€CTECTBEHHOTO O0TOOpa B MOMYJSLMAX: ABWXKYyIIas ¢opma, crabunusupyromas Gopma.
Hpeiidp rtenoB — ¢aktop »sBomonuu. llomynsiuonHsle BodHbL. M3omsuusa —
ABOIONMOHHBIN  (pakTop. ['eorpaduueckas wu30ALMSA. DKOJOTUUECKAS W3OJISIIUSL.
buonornueckas uzossnus.

[IpucnocobGneHHocTh  —  pe3yabTaT  JACUCTBUS  (HAKTOPOB  DBOJIIOIIHH.
[TokpoBurenscTBEHHAss Okpacka. MackupoBka. Mumukpusa.  [Ipegynpexnaromas
okpacka. CoBepIIIEHCTBO MPUCITOCOOIECHUN 1 X OTHOCUTEILHBIN XapakTep.

BunooOpa3oBanne — mpouecc BO3HUKHOBEHHUS HOBOTO BHUAA. MexXaHU3MBI
BUI000pa3oBanus. J[Ba cmocoba Bumo00pa3oBanus: reorpad@uuecKuii U YKOJIOTHIECKUH.

OcHOBHBIC HamNpaBJICHUS SBOJIIOIIMOHHOTO Tmpoiiecca. IIporpecc u perpecc B
sBosoni. Apomopdo3 — mopdodusznonornueckuii nporpecc. Mamoamanramuss —
npucrnocobsieHne K Okpyxkatomed cpene. OOmias  neredepauus. CooTHOLIEHUE
HaIIPABJICHUU HBOIIOLIUY.

Bo3nuknosenue scuznu na 3emne. Teoprsi BOSHUKHOBEHUS KU3HU Ha 3eMIIE.
Onbitel @panuecko Peau. Teopun 6norenesa u adbuorenesa. JxcnepumenT JI. [Tacrepa.
AOuOreHHbIN cHUHTE3 opraHuueckux BemiecTB. ['unoteza A. M. Omapuna. OTKpBIThIC
cucteMbl. KoanepBarsbsie kammu. HeBO3MOXKHOCT BTOPUYHOTO BO3HUKHOBEHHMSI JKU3HU
Ha 3emuie.

Opbl, IEpUOIbI, MI0XH, BEKA. ApXeil, MPOTepo30il, NaIe030M, ME3030M, KAHO30M.
PasButne xu3Hu B apxee W mporeposoe. IIpokapuotel — OGakTepun U CHUHE-3€JICHbIE
Bomopociau. lIporepo3ori — pacuBeT BSyKapuoT — 3€JEHBIX BOAOPOCIEN W
MHOTOKJIETOUYHBIX. Pa3Butue *u3HU B paHnHeM maneo3oe. KemOpuii. BozHukHoBeHue




BBICIIMX pacTeHui. J[peBHeMlIe 4IeHUCTOHOruE — TpuioOuThl. OpIOBUK. 3€JIEHBIE,
Oypeie u kpacHble Bojopociu. Kopamibl. IlosiBnenue xopmoBbix. Cuimyp. Pasputue
YJIEHUCTOHOTHX — PAKOCKOPIIMOHOB, TOJIOBOHOTMX MOJUTIOCKOB. I10sIBIIEHHE UTTIOKOKHUX,
NaHUUPHBIX pbl0. Pa3BuTHe Ha3eMHBIX pacTeHHil. Bbixom Ha cylly >XHUBOTHBIX
(uneHucToHorue — nayku). Pa3Butue *u3HM B MO3HEM Majneo3o0e. JleBoH. XpsieBbie
peiObI. Kucrtenepsie pbiObl. Jleca u3 manopoTHUKOB, XBOILEH, MJIAyHOB. 3€MHOBOAHBIEC —
NEPBBIA KJIacC Ha3eMHBbIX M03BOHOYHBIX. KapOoH. [losiBneHue KpblIaThiX HACEKOMBIX.
Ilepms. Pa3Butne npeBHenmmx npecMbikaromuxcs. Pazsurue xu3Hu B me3zo3oe. Tpuac.
Pa3BuTre  roJOCEMEHHBIX  PAacTEHUM W NPECMBIKAIOMMXCA  (JIMHO3aBPOB).
Bo3HukHOBEHHE NEPBBIX TEIIOKPOBHBIX. FOpa. OcBoEHHE PECMBIKAIOIIUMUCS BOJHON
Y BO3AYIIHOM cpeabl. BozHukHOBeHME nTull. Apxeonrtepukc. Men. Pacripoctpanenue
MOKPBITOCEMEHHBIX. BO3HUKHOBEHME CyMYaThIX M IUIALIEHTAPHBIX MIIEKOMHUTAIOIIMX,
IBETKOBBIX pacTeHuil. Pa3Buthe KuU3HM B KaWHO30€. TpETUUYHBIA TMEPHUO/I.
PacnipocTpanenue neca TpOIMUYECKOro U CyOTpONnMuYecKoro TUnoB. OCTENHEHNUE CYIIN.
[losiBieHHEe TPENKOB COBPEMEHHBIX  YEJIOBEKOOOpa3HbIX 00€3bsiH M JIIOJEH.
YeTrBepTUYHBIN NTIEpUO. JIETHUKOBBIE IEPUOLBI.

Ilpoucxoscoenue uenogeka. JloKa3zaTenbCTBAa IPOMCXOXKICHHUS YEIOBEKA OT
AKUBOTHBIX. OOIIIHOCTH CTPOCHUS YEJIOBEKA U MO3BOHOYHBIX KUBOTHBIX. PyIuMEHTHI U
aTaBu3Mbl. CXOACTBO U Pa3IMYUE YEJOBEKAa M BBICIIUX YEIOBEKOOOPa3HBIX 00E€3bsH.
[ToHruael:  ropwuia, IIUMIIAH3€, OpaHryraHr. IIpoucxokneHwe  4emoBeKa.
AuntponoreHe3. Peub. OBomtouus 4yenmoBeka. IIpennoceUikM  aHTPOIOTreHEe3a.
[IpeamecTBeHHuKHY YenoBeka. [lepexon k U3roToBIEHUIO opyauil Tpyaa. [lepBbie moau.
HpeBnenime moau. YenoBek ymensid. JpeBHue mtoau. COBPEMEHHBIE JIFOIU.
Hckomaemble JNIOAM COBPEMEHHOTO THMa. YemoBek — OHMONOTMYECKOE U COIMATIbHOE
cymectBo. (OCHOBHBIE YEJIOBEYECKHUE paChl: €BPOINECOUAHAs, MOHTOJOHUIHAA U
HerpouaHas. HecocToaTenbHOCTh pacu3ma.

/. JKOCHCTEMBI U NMPHUCYIIIHE UM 3AaKOHOMEPHOCTH

Ocnoegwl IK0102uU. IKOJIOTHUSL — HAyKa O B3aUMOOTHOIIEHUSAX KUBBIX OPraHU3MOB
U cpeAbl UX obuTaHus. DKojoruueckue cuctembl. DyHKIMOHHMPOBAHUE COOOLIECTB.
DKOJIOTUUECKOe  MBIUIeHHe.  Jkosormdeckue  ¢daktopel. Cpema  oOuTaHUS.
AbGuotndeckue u Ouotudeckue hakTopsl. bruomornyeckuii onTUMyM.

[IpucnocoOneHHOCTh OpraHM3MOB K cpene oOutaHus. BzaumopeiicTBue
nomyysiuii pasHbix BUAOB. KonkypeHuus. CxoaHble MOTPeOHOCTH. XHUITHHYECTBO.
[Tapazutuzm. CuMOMOTHYECKHUE CBSA3H OPraHu3MOB. CUMOUOHTHI.

[TonsiTue o coobuiecTse U 3kocucteMe. buorieHos. dxocucTema Ui OUOTeOLIEHO3.
QOyHKIMOHAIBbHBIE TPYIIBI OPraHu3MOB B cooOmiectse. [IpoayneHThl, KOHCYMEHTHI,
penyuentsl. [lotok sHeprun. buomacca. lenu nuranus. [IumeBas ceTb 3KOCUCTEMBI.
Okonornueckas nupamuna. Ilpogykmus skocuctem. CBoiicTBa skocucteM. CmeHa
HKOCHUCTEM TOJl BJIMSHUEM YEJIOBEKA W TMOJ BIMSHUEM aOMOTHYECKUX (DAKTOPOB.
Crpykrypa arponeHosa. OTinuus arpoieHo3a oT OMoreoneHo3a.

buocgepa. Oxpana ouocghepvr. buochepa u ee rpanunsl. Bepranckuii B.M. —
OCHOBOMOJOXHUK yueHus: o 6uocepe. CocraB u ¢pyHkuuu Ouocdepsl. KommnoneHTs
ouocdeprl. bruocepa — orkpeiTas cucrema. JKuBoe BemecTBO Ouochepsl W €ro
¢yskiuu. buoreoxumuueckue (QyHKIMH: ra30Bas, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHLIEHTpauuoHHas. KpyroBopoT XMMUYECKUX 3JEMEHTOB. POJIb )KMBBIX OPraHU3MOB B




CO3IaHMH OCAJIOYHBIX MOPOJ W TOYBBL. BilMsiHHE XO3SUCTBEHHOM JAEATEIbHOCTH
yejoBeka Ha Owocdepy. Knumaruueckue msmeHenus. HapyiieHwe 030HOBOTO CJIOSl.
3arpszuenue atMochepbl. COCTOSIHUE BOJIHBIX CUCTEM. Y HUUTOXKEeHHE JiecoB. COCTOsTHUE
nouB. [Toreps Guopaznoodpasus 3emiu. [Ipobdraemsl oxpana nmpupoasl. OxpaHa NpUPOIbI
B Tarapcrane. Dkojoruueckoe coznanue. Hoocdepa.

TEMATHUYECKHWH IIJIAH ITIPAKTUYECKUX 3AHSATUI 110 BUOJIOT A
JIJI CJIVIIATEJIEM OTJEJEHUS JIOBY30BCKOI'O OFPA3OBAHN,
YUAIIMXCA 11 KITACCOB

1. buonoruss — Hayka o XuBbIX opraHusmax. Knerounas teopusa. Knerounas u
HEKJIETOYHAast OPMBI KU3HU

2. XuMHAYECKUI COCTaB KJIETKH.

3. IToBepXHOCTHBIN amnmapart Ki1eTKkd. KieTouHble opraHou/ bl U BKIFOUEHUS.

4. OOMeEH BeIIeCTB U MPEBpaIICHUE YHEPTUU B KIIETKE.

5. Jlenenue KIETOK: MUTO3 U Mei03. Pa3MHOKEHHE U HHANBUyAIIbHOE PAa3BUTHE
OpraHU3MOB.

6. PacturenpHble TkaHu. BereratnBHbIE oOpraHbl pacTeHud. BeretaTuBHOE
pa3MHOXKEHUE.

7. CemenHoe pazMHOxkeHue pactenuid. LiBetok. Cems. [lnox.

8. XapakTepuCTHKa OCHOBHBIX OTJIEJIOB pacTeHui. [ pulsbl. JInmaiHuky.

9. XKupotneie. IlommapctBo OpnHokiierounbie win  IIpocreimme. Tun
KumeunononoctHsle.

10. Tun [TImockue yepBu. Tun kpyrieie yepBu. Tun KoapyaThie YEPBU

11. Tun Momntocku. Tun UneHucroHorue.

12. Tun Xopnoseie. Knacc nannernunku. Knacc kpyrinopotsie. Kiace xpsiiieBbie
poi0b1. Kitacce koctHbIie priObl. Kinace 3eMHoBOIHBIE (AMQUOHUN).

13. Knacc IIpecmbikaromuecs. Kinace I[Ttuipl. Knacc Mnekonurarorniue.

14. O6mmit 0630p opraHu3Ma 4eyoBeKa. TKaHU W CHCTEMbl OPTaHOB YEJIOBEKA.
Perynsauust pynkiuii B opranuzme. OnopHo-IBUraTeIbHAs CUCTEMA.

15. HepBHnas cuctema. Opraibl YyBCTB YeJIOBEKaA.

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

17. Buytpennsis cpena opranuzma. KpoBeHocHass u jgum¢aTthyeckas CHUCTEMA.
JIpIxaTenbHas CUCTEMA.

18. IlumeBaputenbHasi cucrema. OOMeH BellecTB. BwinenurtenbHass cucrema.
Crtpoenue 1 PyHKIIUU KOXKHU.

19. JKenes3pl BHemHEW M BHYTpEHHEW cekpeuuu. Pa3BUTHE YEIOBEUYECKOrO
OpraHu3Ma.

20. OcHOBBI TeHETHUKH. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH.

21. 3akonsl Menpens. Pemenne reHeTHIeCKuX 3a1ad.

22. B3anMojeiicTBie alIeNbHBIX M HEAUIEILHBIX T'€HOB. I10JHOE M HEIOIHOE
JOMUHUPOBAHKE, KOJOMUHUPOBaHUE. PelieHne reHeTnyeckux 3aaad.

23. CuemneHHOe HacleAoBaHHE. XPOMOCOMHAas TEOpHUsSl HACIEACTBEHHOCTH.
I'enetuka noina. Pemenue reHeTHYECKHX 3a1a4.

24. 3meHunBOCTh. MyTanioHHasi, KOMOMHATUBHAsI, MOJIU(PUKAITUOHHAS.

25. I'eneruka yenoBeka. OCHOBBI CEJIEKIIUN OPraHU3MOB.

26. OCHOBBI PBOJTIOLMOHHON TeopuH. JIBrKyIre GakTopbl IBOIIOIUH.



2. Bo3HUKHOBEHHUE U pPa3BUTHE KU3HU HaA 3emiie. AHTPOIIOT€HE3.

28. OcHoBbl 3kojoruu. [loHsiTHE O TOMyNMsAUUM UM COOOLIECTBAX KUBBIX
OpraHU3MOB.

29. Yuenue o 6uocdepe.

30. KontpoapHas paboTa.

BOITPOCHI JIA ITIOAT'OTOBKHU K I[TPAKTUYECKUM 3AHATUAM
3ansTue 1. buoJsiorusi — Hayka 0 JKMBbIX OPraHU3MaXx.

1. CgoiicTBa *HUBOr0. YPOBHU OpraHU3ALMH >KUBOr0. OCHOBHBIE MMOJIOKEHUS
KJIETOYHOU Teopuu. MeTonbl M3ydeHus KIeTKH. [IpuHIUIBl KiacCUPUKAIIN KUBBIX
OpraHU3MOB.

2. Heknerounsie (hopMbl skU3HU — BUpYChl. CTpO€HHE BUPYCOB U OCOOEHHOCTHU UX
KU3ZHENIEATEIIbHOCTH. Pa3MHOXEHUE BUPYCOB.

3. Kiierounblie (popMbI )KU3HU — IPOKAPHOTHI U 3YKapuOThl. CXOJICTBO U OTJINYHE
IPOKApHOT U IYKAPHOT.

4. OcoOEHHOCTH CTPOECHUS U KU3HEACITEIbHOCTU OaKTEpUH, KaK MpeCTaBUTENEH
IPOKapHUOT.

6. DykapuoTel. OCOOEHHOCTH CTPOCHHMSI KIETOK IPUOOB, PACTEHUI U )KUBOTHBIX.

3ansTHe 2. XUMHYECKHUI COCTAB KJIETKH.

1. buonornyecky BaKHbIE XUMUYECKUE dIeMeHThl. Heopranuueckue coeinHEeHUs
— BOJIA U COJIM, UX 3HAYEHUE JJIs KJIIETKU U OpraHu3Ma.

2. YTIeBObl: CTpOCHUE, KiIacCu(HUKaIs, CBOWCTBA U (PYHKIIHH.

3. Jlunuaer: knaccupuKanus, CTpoeHUE, CBOMCTBA M (PYHKIIHH.

4. benku. CTpoeHHE U CBOMCTBA aMUHOKHCIIOT.

5. CTpyKTypbl O€JIKOB M MX CBOMCTBA. DYHKIIUN OEJIKOB.

6. HykiienHOBBIE KHCIIOTBI: KJIacCU(PHUKAIUS, COCTaB HYKJICOTHIOB.

7. Ocobennoctu crpoenus JJHK. Kommiementapaocts. Penymmkanus JITHK u ee
3HAYCHHE.

8. Ctpoenue PHK. Ocnosubie Bunbl PHK u ux ¢ynkuu.

9. Crpoenue u pynkuuu ATO.

10. Perttenuie UTOIOrHUECKUX 3a/1a4.

3ansiTue 3. IloBepxHOCTHBIN anmapar kjeTkd. Kierounbie opraHouabl u
BKJIIOYEHHS.

1.Ctpoenue, cBOMCTBa U (PYHKIMM TUIA3MAaTHYECKOM MeMOpaHbl. [ TMKOKaIUKC.
Knerounas crenka.

2. Tpancnopt BeuiecTB uepe3 MemOpany. Ocmoc. uddys3usa. AKTUBHBIMI
TpaHcnopT. TpaHcHopT BelecTB B MEMOPaHHOM ynakoBKe: (paromuTo3 u MMHOLUTO3.

3. Muromma3ma: crpoenue u pyukmuu. ['manomnasma. [{urockener.

4. OpHoMmeMOpaHHBIE OPraHOUABI: JHAOIUIA3MAaTHYeCKas CeTh, KOMIUIEKC
(anmapat) ['oapaxu, muzocombl. OCOOEHHOCTH CTPOCHUSA U UX (DYHKIUH.

5. JIsymeMmOpaHHBIE OpPraHOWIBI: MHUTOXOHAPUU U TuIacTuabl. CTpoeHHe u
(GyHKIIH.

6. HememOpaHnHble OpraHOUbl: PUOOCOMBI, KJIETOUHBIH LEHTP (IIEHTpOCOMA).
CrpoeHue 1 PyHKIIHH.

7. Oprasou/ipl CrielIMaIbHOTO Ha3HauYeHus. BritoueHusl.



8. Crpoenne u (yHKIUHU KIETOYHOTO sAapa: siaepHas o0o0YKa, KapuoIruiazma,
SAIPBIIIKO, XpOMaTUH. XpoMocoMbl. KapuoTurr.

3ansiTue 4. O0OMeH BeleCTB M NpeBpalleHie JHEPTHH B KJIETKE.

1. 3HadyeHue U CyIIHOCTh OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUH B KIETKE U
OpraHu3MeE.

2. CymHOCTh IUIACTUYECKOTO OOMeHa. ABTOTpOGHBIE U TeTepOoTpodHbIC
OpraHU3MBI.

3. ®orocunrte3. CeroBas u TeMHoBas (as3wl. Ponp xnopodpumna, ATO, HAID,
BOJIbI M1 HIOHOB BOJI0po/ia B (hoTOCHHTE3E. 3HAaUeHHE (DOTOCHHTE3A.

4. XemocuHTe3. bBakTepuM-XEeMOCUHTETUKH: HUTPU(DULHPYIOUIUE, MKEIE30- H
cepobaKTepuu, BOJOPOIHBIE OaKTepru. 3HAUYEHUE XEMOCHUHTE3a.

5. I[lonsiTue o rene. ['eHeTnueckuit KOJI U €ro CBOMCTBA.

6. buocunTes Oenka. [TorsiTHE O peakiusiax MATPUYHOTO CHHTE3a. DTarbl CUHTE3a
OeJka: TPaHCKPUIILIUS U TPAHCIALIMSL.

7. CyIIHOCTb 3HEPTeTUYECKOr0 0OMEHA.

8. DTtambl 3HEPreTUYEecKOro OOMEHa: MOJArOTOBUTENbHBIA, OECKUCIOPOIHBIN
(rmukonu3), KHCIIOPOJHBIN. bpoxenue. CpaBHHTENBHAS  XapaKTEPUCTHKA
OECKHUCIIOPOAHOTO U KUCIOPOIHOIO PACIIEIUIEHNS] OPTaHUUECKUX BEIIECTB.

9. B3auMoCBsI3b MPOIECCOB IIACTUYECKOTO U SHEPTETUUECKOI0 OOMEHa.

3ansitue 5. JleJeHHe KJIEeTOK: MHTO3 H Meido3. Pa3MHoxkeHnme wu
HHIMBHIYAJbHOE PA3BUTHE OPraHU3MOB.

1. )KuzHennbli MK KiIeTku. MHTEepdas3a: npecuHTeTUYECKUd, CHHTETUYECKUHN U
MOCTCUHTETUYECKUH TIEPHO/I.

2. Muto3. ®@a3sl MUTO3a. broaornyeckoe 3Ha4eHHE MUTO3a.

3. Meito3. @a3bl Meli03a. bronornueckoe 3Ha4€HHE MEN03a.

4. Tlonsatue o pazMHOkeHUH. CpaBHUTENbHAs XapaKTEPUCTUKA OECHOJIOro H
IIOJIOBOTO PA3MHOKEHHUS.

5. OcHOBHBIE CTIOCOOBI OECTIOJIOTO PA3MHOKEHUSI.

6. OCHOBHBIE CIIOCOOBI MTOJIOBOT'O PA3MHOXKEHHUS.

7. [TIlonstue o rameroreHese. Craguu oOBOreHe3a U CIepMaToreHesa.
CpaBHHTENIbHAsA XapaKTEPUCTHKA OBOreHe3a U cnepMmartoreHes3a. CTpoeHUe SMLEeKIeTKN
Y CIIEpMATO30M/1a.

8. OCOO0EHHOCTH OIUIOJIOTBOPEHUS Yy JKUBOTHBIX W pacTeHuid. JIBoitHOE
OIJIOZOTBOPEHHUE Y IBETKOBBIX PACTEHUM.

9. OHrorenes. XapakTEpUCTHKA OCHOBHBIX 3TAalOB 3MOPHOHAIBLHOTO IEPUO/IA:
npoOsieHre 3Urotbl, oOpa3oBaHMe ONACTyJbl, racTpyibl W Heupyibl. I[loHarus o
3apoAbIIIEBbIX TUCTKaX. DOpMUpOBaHUE TKAHEH, OPraHOB, CUCTEM OPTaHOB.

10. IToctamOpuonansubiii nepuof. [Ipsmoe u Hempsimoe pasButue. Pa3Butue c
HEMOJIHBIM U MOJHBIM MeTamop(do3oM. Tumbl OHTOreHe3a.

11. Pelienrie IIUTOJIOTMYECKHUX 3a/1a4.

3ansatne 6. PacruresbHble TKaHM. BereraTuBHbICe OpPraHbl PACTEHUH.
BereraruBHoe pasMHOKeHHeE.

1. 3HaueHue pacTeHUi B IPUPOJE U )KU3HU YEIIOBEKA.

2. Oco0eHHOCTH CTPOEHUS PACTUTEIBHOM KIETKH.



3. Ilonarue o Tkausx. TkaHu: oOpa3oBaTenbHBIC, MOKPOBHBIC, MPOBOSAIINE,
MEXaHUYECKUE U OCHOBHBIE.

4. BereratuBHble opranHbl. KopeHb — opraH MOYBEHHOTO MHUTaHUS PaCTEHUMU.
OyHKIUU KOpHS. BUbI KOpHEN U THUITBI KOPHEBBIX CUCTEM.

5. 3onbl kopHs. IlorjoimieHue BOJBI W MHHEPAIBHBIX BEHIECTB KOPHEM.
Bunousmenenue KopHs.

6. JIuct — opran Bo3aymHOro nutanusi pacreHuil. dynknuu nucra. CtpoeHue u
pasHooOpasue nmucTheB. Bugonsmenenue mmcra. Jlucroman.

7. Ucnapenue. ®otocuntes. Jpixanue. BzanMocss3p mporeccoB pOTOCHHTE3A U
JIbIXaHMUSL.

8. Crebenp — CBA3YIOIIMN OpraH MeXay KOpHeM M JIucToM. DyHKIuU cTeOJIs.
Mopdonoruueckre 0COOEHHOCTU cTe0Isl. AHATOMUYECKOE CTPOEHUE CTEOIIS.

9. ITo6Ger. OcuoBuble yacTu nodera. [louka. CTpoeHue u Tumel nouek. BeTBnenue
noOera u ero 3HaueHue. BunonsmeHnenus mooeros.

10. BeretaTuBHOE pa3MHOKEHHUE PACTEHUM.

3ansitue 7. CemenHoe pa3mHoxkeHue pacrenuid. liBerok. Cems. ILoz.

1. Crpoenue uBerka. [IpaBuibHbiE W HemNpaBWibHbIE HBETKU. [loHsTHE 00
000€moIbIX U pa3ieabHOIOoNbIX IIBeTKax. Popmyina niseTka. OMHOAOMHBIE U IBYJOMHBIE
pacTeHusl.

2. CouBetue, ero Ouonorudeckas poiib. THUIIBI COIBETUH.

3.  Omnbenne. Camoonsuienune. IlepekpectHoe  omnbuieHue.  I[IpusHakm
BETPOONBUISIEMBIX U HACEKOMOOIBUISIEMBIX pacTeHH. ICKycCTBEHHOE ONbUICHUE.

4. ®opMHPOBAHUE TBUIBLIEBOTO 3€PHA U 3aPOABIIIEBOTO MENIKA.

5. OnmnopotBopeHue pacteHuii. DopMUpoBaHUE CEMEHU U TUIOJA.

6. Cems. Ctpoenne 3apopspima. CTpOEHHE CEMSH OJHOJOJBHBIX M JIBYAOJIBHBIX
pacTeHUM.

7. Ilpopactanue ceMsH. Y CJIOBUS TPOPACTAHUS CEMSIH.

8. Ilmonpl. CtpoeHue u kiaccuuKanus ioJ0B: CyXHUe U COUHbIE, OTHOCEMSIHHbIE
Y MHOTOCEMSIHHBIE, IPOCTBIE U CIIOXKHBIE.

9. CrtocoObI pactipoCTpaHEHUS IIJIOAO0B M CEMSIH.

3ansaTue 8. XapakTepucTHKAa OCHOBHBIX OTHeJOB pacreHnid. ['puobl.
JIMIIaiHUKH.

1. OcHOBHBIC eUHUIIBI KiIaccuukanuu pacteHnii. OTIHYNS HU3MINX U BBICIIAX
pacTEHUM.

2. Bopopocnu kak Husmme pacteHus. OJHOKJIETOYHBIE U MHOTOKJIETOYHBIE
3esieHble  BoAopociid. OCHOBHBIE NPEACTABUTENM 3€JEeHbIX Bojaopociel. CrnocoObl
pa3MHOXkeHus. Bypbie u KpacHble BOJOPOCIH. 3HaYE€HUE BOJIOPOCIIEH B MPUPOJIE U )KU3HU
YeJI0BeKa.

3. Beiciime pactenus. Ilonstue o cropodure u ramerodure. MoxooOpasHbie:
MPEICTaBUTENN, OCOOCHHOCTH CTPOCHHUS MXOB U UX Pa3MHOKEHHE.

4. TlanopoTtHukoOOpa3HbIe: CTpOEHHE NANOPOTHUKOB, WX pa3HooOpasue,
pasMHOKEHUE. XBOIIX U IUIAYHBI.

5. BbIclve ceMEHHbIE paCTeHUs. 3HaY€HUE CEMEHHOTO Pa3MHOKEHUS B 3BOJIIOIUU
pacTeHUN.



6. T'onocemeHHble pacTeHHs: OCOOEHHOCTH CTPOEHHS M  Pa3MHOKEHUS.
@opMHpOBaHUE NBLIBLEBOIO 3€PHA U CEMA3aYaTKOB.

7. IlokpeiToceMeHHbIE pacTeHus. Hanuume nBeTka M IUIOAAa - OCHOBHAs
OTJIMYUTEIbHAsE ~ OCOOCHHOCTb  IOKPBITOCEMEHHBIX  pacTeHud. CpaBHUTENbHAs
XapaKTEPUCTHKA KJIACCOB OJHOJOJBHBIX MU JBYAOJBHBIX pPacTCHUU. XapaKTEPUCTHKA
OCHOBHBIX CEMENUCTB IIBETKOBBIX PACTEHUI: KPECTOLBETHBIE, PO3OLIBETHBIC, IACIICHOBBIE,
0000BbI€, CIIOKHOLIBETHBIE, JINJIEUHBIE U 3]IAKOBBIE.

8. I'pubpl — Kak HAPCTBO JKMBBIX OpraHU3MOB. OCOOEHHOCTH CTPOCHHS U
KU3HEAEITeIbHOCTH IpruboB. PasmHoxkenue rpubOoB. Haubosee pacnpocTpaHeHHbIE
MpeCcTaBUTeNd TpuOOB (TNIECHEBBIC, IPOXOKH, HMUISIIOYHBIE W TPUOBI — IMapa3uThl).
3HaueHue rpuOoB B MIPUPOJE U B )KU3HU YEIIOBEKA.

9. JlumalHuku — cuUMOMO3 JByX OpraHu3mMoB. OCOOEHHOCTH CTpPOCHHS U
KU3ZHENIEATEIbHOCTH JINIIAHHUKOB. POJIb IMIIaHUKOB B IPUPOJIE U KU3HH YEJIOBEKA.

3ansTue 9. KuBoTHbIe. HoauapcrBo OnHOKJIETOYHBbIE Tun
KuieynomnoJsiocTabie.

1. Knaccudukaiys >KUBOTHBIX.

2. TlomumapctBo Opnokinerounsle wiu Ilpocreitmme. OOmas XxapakTepucTHKa
KUBOTHbIX Tuna Ilpocteitmme. Cpena oOurtanus npocteiimmx. OCOOEHHOCTH HUX
CTPOCHUS M JKM3HEACATEIBHOCTH: OPraHOWIbl JBW)KCHHUS, NUIIECBAPUTENBbHAS U
COKpAaTUTENbHAs BaKyOJIU, pa3ApaKMMOCTh, pa3MHOKEHHUE, 00pa30BaHHE LIUCTHI.

3. Tun CapkoxrytukoHocubl: kiacc CapkogoBbie. OCOOEHHOCTH CTPOCHUSI U
AKU3ZHENIEATEIbHOCTH CApPKOJIOBBIX HA TPUMEpPE aMeObl.

4. Knacc KrytukoBbie. OCOOEHHOCTH CTPOEHUS, KUZHEAEATETbHOCTH
KT'YTUKOBBIX Ha MPUMEPE IBIIICHBI 3€JIEHOM.

5. Tun Uudy3zopun. OCOOEHHOCTH CTPOEHUS U KU3HEACATEILHOCTH UHPY30pHii
Ha puMepe HHPY30pUn-TyPETbKU.

6. Tun CriopoBuku. OcOOEHHOCTH CTPOEHUS U KHU3HeAesATeIbHOCTH. OCHOBHBIC
[IPEICTaBUTEIIH.

7. MHoroo0Opa3ue npoctedmmx M ux 3HaueHue. OCHOBHbIE MapasUTHUYECKUE
MPOCTEUIINE.

8. TlommapctBo Mmuorokinerounble. Tunm  Kumednonomoctaeie.  OOmas
XapaKTePUCTHKA KUIICYHOMOJOCTHBIX XUBOTHBIX. JKW3HEHHbIE (OPMBI: MOJIUMBI U
Meay3bl. UepenoBaHue O€ECMOJIOrO W TOJIOBOTO TOKOJEHHUS B LUKIE pPAa3BUTHUS
KHUILIEYHOTOJIOCTHBIX KUBOTHBIX.

9. Knacc T'wapouanbie: OCOOCHHOCTH CTPOCHHS, KU3HEACATEILHOCTH U
Pa3MHOXEHUS TUAPOUAHBIX HA MPUMEpPE TPECHOBOIHOM THUIPHI.

10. Knacc Criudouiapie: 0COOEHHOCTH CTPOCHUS, Pa3MHOKEHHUS,
AKUZHENIEATEbHOCTH CIIU(POUIHBIX MEIY3.

11. Knacc KopamnoBeie nonunbl. OAauHOYHBIE (AKTUHMM) W KOJIOHUAJbHbBIE
nosunel. OO6pa3oBaHrEe KOPAJIOBBIX PUQOB.

12. MHoroo6pasue KHIIEYHOIIOJIOCTHBIX U UX 3HAUCHUE.

3ansaTue 10. Tun Ilnockue yepBu. Tun kpyrisie yepBu. Tunm KojabyaTbie
YyepBH.



1. O0mas xapakTepuUCTUKa IUIOCKUX 4YepBed. ApoMop(]o3bl MIOCKUX YEPBEl.
Knaccudukanus mmockux uepBeil: kiacc PecHuunsie, kiacc JleHTouHble, Kiacc
CocaJIbIINKN.

2. OCOOEHHOCTH CTPOEHUS U KU3HEACITEIBHOCTU IIOCKUX YepBeil Ha ImpuMepe
oenoit ianapuu. CHCTEMBbl OpraHOB, Pa3MHOXKEHHE, pEreHepalusl.

3. Kimacc Cocanbimuku. JKU3HEHHBI MK COCAIBIIMKOB Ha TMpUMEpe
MEYEHOYHOTO COCAJIbIIUKA.

4. Knacc Jlentounslie 4epBU. JKU3HEHHBINA UK JICHTOYHBIX YE€pPBEU Ha mpumepe
OBIYBErO IEITHS.

5. Tun Kpyrnsie uepBu. ApomMopdo3sl Kpyriibix uepBeil. CTpoeHne NepBUYHON
MOJIOCTU T€Ja, KOXHO-MYCKYJBHOTO MEIIKa MUIIEBAPUTENBHOW CHCTEMBI M APYTHUX
CUCTEM OpPraHOB Ha MPUMEPE aCKAPU/IBI.

6. Tunm Kombuateie uepBu OcoOEHHOCTH  OOmIEH  OpraHU3aluud |
KHU3HEACITEIbHOCTU. ApOMOP(]O3bI KOJIbYATHIX YEPBEH.

7. Knacc ManomerunkoBele. OCOOEHHOCTH CTPOEHUS M KU3HEACSITEIBbHOCTU
KOJIBYATBIX YEPBEH Ha IIPUMEPE T0KIEBOTO YEPBH.

8. Kmacc  MuoromerunkoBble  4yepBH.  OCOOEHHOCTM  CTPOEHUS U
KU3HENIEATEIIbHOCTH Ha IIPUMEPE HEPEUIBI.

9. Knacc IIusiBku, 0COOEHHOCTH CTPOEHUS U KU3HEIEATEIbHOCTH.

10. MHoroo6pasue 1 3HaueHUE KOJIbYaThIX YEPBEH.

3ansTue 11. Tun Mosutrocku. Tun YiieHucronorue.

1 O6m1as xapakTepuCTHKA )KUBOTHBIX TUNa Mosuttocku. OCOOEHHOCTH CTPOSHUS U
KU3ZHENIEATEIIbHOCTH )KMBOTHBIX TUIa Mommocku. Kiaccudukanus MOTIOCKOB.

2. Kinacc bproxoHorue: oCOOCHHOCTH CTPOCHHS, MUTaHUs, o0pa3za KU3HU Ha
npuMepe O0JNbIIOTO MPYI0BUKA.

3. Knacc [IBycTBopuatbie. OCOOEHHOCTH CTPOEHUS, MUTaHUA U 00pa3a *KU3HHU Ha
npumepe 6e33y0Ku.

4. Knacc IN'omoBoHorue. OcCOOEHHOCTH CTPOCHHUS, TUTaHUs, 00pa3a KU3HU.

5. MHoroo6pa3ue >kuBOTHBIX THIIa Mouttocku. VX 3HaueHue.

6. OOmast xapakTepucTHKa >XUBOTHBIX Tumna Unenwmcronorue. Knaccudbuxarus
YJIEHUCTOHOTHX.

7. Knacc PakooOpasubsie. OCOOEHHOCTH BHEIIHEW W BHYTPEHHEW OpraHu3aluu
pakooOpa3HbIX HA TPUMEPE PEYHOTO pakKa.

8. Mmuoroob6pazue pakoobOpa3nbix. Hwusmme pakooOpaszHbie. OcoOEHHOCTH
CTPOCHUSA M KU3HEJEATECIbHOCTH HU3IIMX pakooOpa3HbIX Ha MpuMepe AapHUM U
UKJIONa. 3HAaYEHUE paKoOOpa3HbIX.

8. Knacc [1aykooOpa3nbie. OcOO€HHOCTH BHEIIHEHN U BHYTPEHHEN OpraHu3aiiiy Ha
npuMepe nayka-kpectroBuka. Muoroo6pasue naykooOpasubix. Otpsasl: [Tayku, Knemu.
CKOpPITUOHBL.

9. Knacc Hacexomble. OcoOeHHOCTH BHEIIHEH M BHYTPEHHEW OpraHu3anuu
HaCEKOMBIX Ha IPUMEPE MACKOTo *yKa. Pa3BuTHe HaCEKOMBIX C HEMOJIHBIM U MTOJIHBIM
npeBpanieHneM (MeTaMmopho3om)

10. Muoroo6pa3ue 1 3HaueHre HaCeKOMbIX. OCHOBHBIE OTPSIIb HACEKOMBIX:
MPSMOKPBUIBIEC )KECTKOKPBIIbIC, YEITYEKPBUIbIE, EPEOHYaTOKPBUTBIC, IBYKPHLIbIC U

zp.



3anarue 12. Tun Xopaosbie. Knace Jlannernukn. Kuace Kpyriaoporsie.
Kaacc Xpsmesnbie ppi0bl. Kitace Koctablie poiobl. Kitace 3emuoBognbie (AMpuoun).

1. OOmas xapakTepucThKa >KMBOTHbIX THNa Xopaosble. Kiaccuduxamus
KUBOTHBIX TUIIA XOPAOBBIE.

2. Tlontun becuepenubie. OCOOCHHOCTH CTPOCHUSI U KU3ZHENEATEILHOCTH Ha
puMepe JaHUETHUKA.

3. logtun Yepennsie, nnu [lozBonounsie. Kimacec Kpyrmnoportsie.

OO011ast XxapakTepUCTHKa KUBOTHBIX Kilacca KpyriopoTsie.

4. Knacc Xpsimebie pbiObl. OCOOEHHOCTH CTPOSHUS W IKU3HEIEATECIHLHOCTH
XpAEeBsIX poi0. [IprcnocobiaeHne XpAmEeBbIX poIO K BOJHON cpesie 0OuTaHus.

5. MHoroo0Opasue XpAmeBblX pbl0: oTpsan Akyhbl, orpsang CkaTel, OTpsia
XuMepooOpaszHbIe.

6. Knacc Koctabie pbiObl. OcOOEHHOCTH OpraHM3aIH U )KU3HEAEATEIbHOCTH Ha
npumMepe peqHoro okyHs. [Ipucnoco0neHue kK BoJIHOM cpee oOuTaHusl.

7. Pazmuosxenue poi0. [IpoxoaHbie phIOHI.

8. CpaBHUTENIbHAS XapaKTEPUCTUKA XPSIIEBBIX U KOCTHBIX PHIO.

9. Muoroo6pasue pri0. OCHOBHBIE OTpsiABI PHIO: OCETPOBBIC, JOCOCEOOpa3HbIE,
cenpaeoOpa3Hble, KapnooOpas3Hble, OKyHEOOpa3Hble, KUCTENEpble, IBOSKOJBIIIAIIME.
3HaueHue ppI0 B IPUPOJIE U B )KU3HU YEJIOBEKA.

10. Kmacc 3emuoBoanbie  (AmMpubum). OCOOEHHOCTH  CTPOCHUS U
KU3ZHENIEATEIbHOCTH 36MHOBOAHBIX. Pa3MHOXEHUE U pa3BUTHE 36MHOBOIHBIX.

11. IlpucnocobieHue 3eMHOBOJIHBIX K KW3HU B BOJIHOM M Ha3€MHO-BO3AYIIHON
cpene oOuTaHus.

12. Muoroo6paszue 3eMHOBOAHBIX. OTpsan XBocTaThie, 0TpsAn becxBocTrie, oTpsn
besnorue. OCHOBHBIE NTPEICTABUTEIH.

3ansaTue 13. Kuacc Ilpecmbikaromuecst (Pentuwiuu). Kinace Htuusi. Knace
Miekonurarouiue.

1. XapakTepucTuka MPECMBIKAIOIIUXCS KaK TMEPBBIX HA3EMHBIX MO3BOHOYHBIX
KUBOTHBIX.

2. OCOOCHHOCTH BHEIIHETO M BHYTPEHHETO CTPOCHHS, MPECMBIKAIOIIUXCA Ha
IIpUMEPE MPBITKON AleprLibl. Pa3MHOKEHNE U pa3BUTHE MTPECMBIKAIOILINXCSI.

3. Otpsansl mpecMmbikatomuxcs: oTpsan UYemryituateie, otpsin Uepemaxu, oTpsin
Kpoxonuisl. OcoOeHHOCTH CTPOCHHUS U )KU3HEIEATEIbHOCTH, OCHOBHBIE IPEJICTABUTENH.
MHuoroo0pasue IpeBHUX MPECMBIKAIOLIIUXCS.

4. OO01as xapakTepruCTUKa >XMBOTHBIX Kiacca [ITuil. OCOOEHHOCTH BHEIIHEHN U
BHYTpeHHeW opranuzauuu nruil. llpucnocobnenus ntun K nonery. OCHOBHbIE
apomMop}o3bl ITHII.

5. Pasmuoxkenue ntuil. OcoO0eHHOCTH ToBeaeHus ntull. Ocebie, epeeTHhIE,
KOYYIOIIIME MTHUIIBI.

6. MuorooOpa3ue nruil. OCHOBHBIE OTPSABI U NPEACTABUTENN T'yceoOpa3HbIX,
COKOJI000pa3HbIX, KYPUHBIX, BOPOOBUHBIX U Ap. 3HaYEHHUE MTHUILI.

7. OOmias xapakTepUCTHKA >KMBOTHBIX Kiacca Mexonuratomue. OcoObeHHOCTH
BHEIIHEN U BHYTPEHHEH OPTaHU3alMK »KUBOTHBIX Kjlacca MileKonuTaromue.

8. OcoOeHHOCTH pPa3MHOXKEHUS SHIEKIAIyIIUX, CyMYaThbIX U IUIALEHTapHbIX
MJIEKOITUTAOIINX.



9. OcobenHoctu MOBEICHUSA MJIEKOTIMTAOINX. [Tpucnocobnenus
MJIEKOMTUTAIOIIUX K OOUTAHUIO B PA3JIMUHBIX Cpeax.

10. Mmuoroo6pa3ue Miekonuramux. OCHOBHbIE OTPSAIAbl W MPEICTABUTEIU
HAaCEKOMOSIAHBIX, TPHI3YHOB, XUIIIHBIX, TAPHOKOIBITHBIX, HEMIAPHOKOMBITHBIX, IPUMATOB
u Jp.

11. OcHoBHbIE apOMOP(O3bI MIIEKOIUTAIOIINX U UX 3HAYCHHE.

KonTtponbsHas pabora.

3ansTue 14. O0uuii 0030p opranusma 4esnopeka. TkaHu U CHCTeMbl OPraHOB
yeJioBeka. Perymsnus ¢pyHkiuil B opranuzme. OnopHo-aBUraTeibHas cucTeMa.

1. Anatomust U (PU3MONOTUS — HAYKH O CTPOCHMH M (DYHKUHUSAX OpraHU3Ma
YEJI0BEKA.

2. OcHOBHBIE THUNBI TKaHEW oOpraHU3Ma 4YelIOBEeKa: HEPBHAs, MBIIICYHAS,
ANUTENNANIbHASI, coeuHUTENbHAsA. OCOOEHHOCTH MX CTPOEHUs, CBOMCTBA M OCHOBHBIE
byHKIUY.

3. Opranbl U CUCTEMbI OPraHoB uejaoBeka. OCHOBHBIE (PU3HOJIOTMUYECKHE CUCTEMBI
OpraHoB 4enioBeka. CBs3b MEXy CTPOCHUEM U (PYHKIMUSIMHU OPTaHOB.

4. Perynsuusa Qyskiuii B opranuzme. PednexkropHas perymsmnus. Pednekc u
pedekTopHas ayra. 'ymopanbHas perysiusi.

5. 3HaueHUE ONOPHO-JIBUraTEIbHOM CHUCTEMBI YeJIOBEKAa. XUMHUUYECKUN COCTaB U
CBOMCTBA KOCTEH. MHUKPOCKOIIMYECKOE U MAKPOCKOIIUYECKOE CTPOCHUE KOCTEH. TUIBI
COEIMHEHNS KOCTEN.

6. OcHOBHBIC OTACNBI CKeleTa yeaoBeka. OCeBOM CKEJET: Yeper, MO3BOHOYHUK,
rpyAHasi KJIeTKa.

7. J1o6aBOYHBIN CKeJeT: KOCTH IIJISYEBOTO M Ta30BOT0O MOSCOB, CKEJIET CBOOOTHOM
BEPXHEW U HUKHEW KOHEYHOCTEMN.

8. IlepBas momoIIs MpU MEpeToMax KOCTEH, BBIBUXaX CYCTaBOB M PACTSIKCHHSIX
CBSI30K.

9. Mpiuupbl. MHKPOCKONUYECKOE M  MaKpPOCKOIMMYECKOE CTPOCHHME MBIIIII.
@yHkuuy Mpln. CoeIMHEHNE MBI C KOCTSMH.

10. OcHoOBHBIE TPYTIIBI MBIIII] TEJIa YETOBEKA.

11. PaGoTa ckeneTHBIX MBI U UX perynsuus. [lonsaTue o nBUraTenbHoM eAMHULE
MBIIIIBI. DHEPreTHUKA MBIIIEYHOTO COKPAILECHHS.

12. 3naueHue GU3NUECKUX YNPaXKHEHUN B (OPMHUPOBAHUM CUCTEMBI OMOPHI H
NBWKeHUs. J[MHamMuueckass U cratuyeckas padbora. YTOMIIEHUE, IPUUUHBI YTOMIICHUS
MBIIIILI.

13. I'unogunamus. [locnencTsus u npopuIakTUKa TUMOAUHAMUH.

14. Ocanka. [Ipodunaktuka HapylIeHUA OCAaHKH.

15. IInockocronue. [IpenynpexaeHne nioCKOCTOMMUS.

3ansTue 15. HepBHas cucrema. Oprasbl 4yBCTB YeJI0BeKa.

1. 3nayenune HepBHOW cucTeMbl. LleHTpanbHBI U MEepUPEPUUECKUN OTIEIbI
HEPBHOM CHCTEMBI

2. CnunHoit Mmo3r. CtpoeHne U PyHKIUN CIUHHOTO MO3Ta.

3. T'onoBHOW MoO3r. OTAENbl TFOJOBHOIO MO3ra: IMPOJOJITrOBaThII MO3I, MOCT,
MO3XKEUOK, CPEAHUNA MO3T, MPOMEKYTOUHBIA MO3T, OOJbIINE MOJYIIApHs T'OJIOBHOTO
MO3Ta.



4. Crpoenue u (yHKIMU KOpbl Oonbpmmx monymapuid. Ctapas u HOBas Kopa
OOJBIINX MOTYIIAPHMA.

5. CoMaTuyeckuii © aBTOHOMHBIN (BEr€TaTUBHBIN ) OT/AENbl HEPBHOW CHCTEMBI.
CuMnaTuyecKkuil 1 napacuMIaTUYECKUN OT/IeIbl aBTOHOMHBIN (BereTaTUBHBIN) HEPBHOM
CHUCTEMBI U UX B3aUMOJICHCTBUE

6. Ananuzaropsl. CTpoeHHE U PYHKIIUU aHATU3aTOPOB.

7. 3putenbHblii aHanmu3aTop. CTpoeHue riasa. 3puTeiabHoe BocnpusTie. [ uruena
3penus. [IpodunakTrka ria3Heix 3a00J€BaHUIA.

8. CnyxoBoii ananmuzatop. Ctpoenme opranoB ciiyxa. CIIyXxoBO€ BOCIPHUATHE.
BectuOynsipublii ananu3aTop. YyBCTBO paBHOBECHS.

9. 3HaueHHWE W CTPOCHHE OPTaHOB BKyca W OOOHSHUA. KOXKHOE W MBIMIEYHOE
YyBCTBO.

10. BzanmopetictBrue ananu3aropoB. KomnercaTopHbie PyHKITMN aHATH3ATOPOB.

3ansitue 16. Boicmasi HepBHas AeATeJIbHOCTD. [loBenenue. Ilcuxuka.

1. [TonsiTue o BhICHICH HEpBHOM AesTenbHOCTH yenoBeka (BH/I). Bknag [TaBnosa
N. TI. u CeuenoBa M.M. B co3nanue Hayku O (U3HOJIOTHUU BBICHICH HEPBHOU
nesitenbHOCTU. llcuxuueckass JeATETBHOCTh 4YeloBeka. PeduexktopHas Teopus
noBeaeHus. [IprcnocoObuTenbHbIi XapakTep MOBEACHHUS.

2. BpoxJieHHbIe MporpaMMBbl MoBe/ieHus. be3ycioBHbie pedIeKChl, MHCTUHKTHI,
3aneyaTiIeHUE U UX 3HaYCHHUE.

3. IlpuoOpeTeHHBIC TPOTPaMMBI TMOBEICHUS. Y CIOBHBIC PE(ICKCH. Y CIOBUS
oOpa3oBaHMsI  YCIOBHBIX  pediiekcoB. 3HAaY€HUE  YCIOBHBIX  pPEQIEKCOB B
MPUCIIOCOOUTENBHOM TIOBEACHUM 4YeJoBeKa. BHelHee W BHYTPEHHEE TOPMOKEHHUE
YCIOBHBIX pedekcoB. buonornueckoe 3HaU€HHE TOPMOKEHHS YCIOBHBIX PE(IIEKCOB.
Paccynounas nestenpHOCTh. JIMHAMUYECKUN CTEPEOTHIL.

4. Ocobennoctu BHJ| denoBeka. Peub kak BTOpas CUTHaJIbHAs CHUCTEMA
OTOOpaKEeHUS IEUCTBUTEILHOCTH. Pa3BUTHE peun y YeIOBEKa.

5. Coznanme. Hanpasiennocts co3Hanus. IlorpebHocT M MoTuBaruu. Poib
IPUHIMANA JOMUHAHTHl B CO3HATEIBbHOM YIIPABJICHUU MOBeAeHUEM. PU3HOIOTHYECKUE
OCHOBBI Y CBOMCTBA BHUMAHHUSI.

6. Tlo3HaBarenpHBIC TpoIlecChl YenoBeka. OmryreHuss u Bocupustus. [laMsars.
BooOpaxenune. Mpinuienue. OCoO6eHHOCTH a0CTPAaKTHOTO MBILIUICHUS YEJIOBEKA.

7. OMoumu. Buasl sMo1uii. OMOIMOHANIbHBIE peaKIMu U cOCTOsSIHUSA. CTpece U ero
MOCJEACTBUA.

8. Tunst BH/I, ux ocobenHoctu u xapakrep nposiBiaeHus. Bzaumocss3b Tuna BH/I
Y TEMIIEPAMEHTA.

9. OcHOBHbIE YEPTHl JTUYHOCTHU YEJIOBEKA: XapakTep, MHTEPECHl, CKIOHHOCTH,
criocoOHOCTH. BoJist Kak co3HaTeNbHas cCaMOPETyYJIsLUs MOBEICHUS YEIO0BEKa.

10. Perynsamus cHa u 6oapctBoBanus. ®a3el cHa. CHOBUICHUSL.

3ansTue 17. Buyrpennss cpeaa oprannzma. KposeHocHas u immM@paTnyeckas
cucreMmbl. /[pIxaTejibHAsA cUCTEMA.

1. ITonsiTue 0 BHyTpeHHEMN cpene opranu3Ma. KOMIIOHEHTBI BHYTPEHHEU CPENbI:
KpOBb, TMda, TKaHEeBasl )KUJIKOCTh

2. CpoiicTtBa u ¢pyHkIH KpoBH. [11azma. @opMeHHBIE 3IEMEHTHI KPOBH YEJIOBEKA:
SPUTPOIUTHI, TPOMOOITUTHI, TCHKOIUTHI.



3. I'pynmbl kpoBu yenoBeka. Pesyc-gakrop. IlepenuBanue kpoBu. CBepThiBaHME
KpPOBH.

4. UImmynuTeT. Buapl UMMyHUTETA: €CTECTBEHHBIM U UCKYCCTBEHHBIM.

5. KpoBooOpamenue. Crtpoenne u paborta cepama. ABTOMaTHS Cepala.
Cepneunslii nuki. HepBHas u rymopanbHast peryisiius padoTsl cepaua.

6. CtpoeHne M (PYHKIMM KPOBEHOCHBIX COCYAOB. BONbIION M Mamnblii Kpyru
KpoBOOOpalieHus. J[BrkeHue KpoBH IO COCylaM: JaBJIEHHE, CKOPOCTb KPOBOTOKa,
nysibc. HepBHas 1 rymopanbHasi peryJisnus padboTsl COCY0B.

7. T'mruena cepaedHo-coCyaucTOM cucrtemsl. lIlepas mnomowmps 1pu
KPOBOTEUCHHUSIX.

8. JImmbarnueckas cucrema. OCOOEHHOCTH CTPOCHHS B TUM(POOOpaIeHUSI.

9. 3nauenue apixanus. CTpoeHHe W (QYHKIHMH OpraHoB AbixaHusa. CTpoeHue u
paboTa roJlocOBOIO armapara.

10. Jlerkme. Jlerounoe u TKaHeBoe nbixaHue. [uddys3us razos. YuacTtue
reMOorJIoONHa B TPAHCIIOPTE T'a30B.

11. JIprxarenbHble IBH>KEHMS. MeXxaHu3Mbl BOXa U BeI10XA. JKHU3HEHHAs EMKOCTh
nerkux. HepBHast 1 rymopasnbHas peryJisiius AbIXaHus.

12. TpaBmbl U GoJsie3HH OpraHOB JbixaHus. [lepBas momomp U NpoduIaAKTHKA
3a00JieBaHUH AbIXaTeabHBIX MyTell. [Ipuemsl peaHnmanuu.

3anustue 18. IMumeBaputenbHas cucremMa. OO0OMeH BelleCTB M JHEPrUM.
BoigenureabHas cucreMa. CtpoeHue 1 PyHKIMH KOXKH.

1. Ilutamnme w numeBapeHne. @DyHKOMM nUIIEBaApeHUs. (OCHOBHBIE BHbI
MULIEBAPEHUS: TTOJIOCTHOE, MPUCTEHOYHOE, CAMOMOTHYECKOE.

2. CTpoeHHe OpraHoB MUIIEBAPUTEIBHON cucTeMbl. [IueBapuTenbHbIEC KEIIE3bI.
Pa6oter W.I1. [1aByioBa mo U3y4EeHUIO EATEIIBHOCTH MUIIEBAPUTEILHON CUCTEMBI.

3. [MumeBapenue B pOTOBOH MOJOCTH U €T0 PEryysanus. MexaHus3m rioTaHusl.

4. IluneBapeHue B )KEMyIKE U €ro peryJssiusl.

5. IlumeBapeHne B TOHKOM KHILIEYHMKE M €ro peryisuus. Poiab meueHu u
NIO/KEITYJOYHOMU JKEeJIe3bl B [IUIIICBAPEHUH.

6. BcacbkiBaHue MPOyKTOB pacIleNJIeHHsI MUTATEIbHBIX BELIECTB.

7. ®yHKIIMU TOJICTOTO KuileuyHuka. Jledexamms.

9. I'uruena nurtanus. [penynpexaeHue xeay10uHO-KUIIEYHBIX HHPEKIUI.

10. Ocobennoct oOMeHa BeIIECTB B opraHu3Me uenoBeka. OOMeH OenKoB,
KUPOB, YTIIEBOJOB, HEOPTAHUUYECKHUX BEIIECTB. Perynsuns oOMeHa BelecTs.

11. ButaMuHbI 4 UX pOJb B OOMEHE BEILIECTB.

12. Dueprorpatsl opranuzma. OCHOBHOW 1 001N OOMEH.

13. [InmeBoil panoH. DHEpreTUYecKas KAIOPUHHOCTh nuid. HopMel u pexum
NIUTaHUS YEJIOBEKA.

14. Opranbl, BBIIOJHAIONINE BBIICTUTENbHYIO0 PYHKIMIO. 3HAUEHHUE BbIJICICHUS.

15. MoueBsimenuTenbHas cuctemMa uenoBeka. CTpoeHme W paboTa IMOYEK.
Crtpoenue u Gpynkiuu Hedpora. OCHOBHBIE ITabl 00pa30BaAHKS MOYH.

16. Ctpoenne u QyHKIMU KOXH. TepMOperymsuus U 3aKajJuBaHUE OpraHU3Ma.
IIpousBonnsie k0xu. ['uruena xoxu. [lepBas moMounis Npu TpaBMax KOkKHU.

3anarue 19. 7Kene3pl BHemHelli W BHYTpPeHHeld cexkpeuuu. Pa3urtue
YeJI0BeYeCKOro OpraHu3ma.



1. CpaBHuTEnbHAs XapaKTEPUCTUKA TyMOPAJIbHOW W HEPBHOM peryisinuu
OpraHu3Ma.

2. IloHaTus 0 )xene3ax BHEIIHEW U BHYTPEHHE! CEKPEIH U UX OCHOBHbBIE OTJIMYHSI.
[TonsaTus o ropmoHax. XKeye3pl CMEMIAHHON CEKPELUH.

3. OcHOBHBIE DHJIOKPUHHBIE Kejle3bl: TUNOPHU3, I[UTOBUIHAS Kele3a,
HAJIMIOYEYHUKH, TIOJDKETYI0YHas JKelie3a, IIOJIOBbIE JKene3bl. X pacronokeHue,
BbIICNIIEMbIE  TOPMOHBI, OCOOEHHOCTH  PETYyJISlIMM, HapyIIEHUE  PETyISIUuU
(runopyHKIMH U TUIEPHYHKIIUN).

4. Pa3MHOkKEHUE OpraHu3MOB. My»KCKasi U dKEHCKas MOJI0Basi CUCTEMBI.

5. Ctpoenue nosoBbIX KieToK. OmnoaoTBopeHue. Pa3Burtre 3apobiiiia U pa3BUTHE
mioja. Posb v pyHKIMY MITaEHTHI.

6. bepemMeHHOCTD U pOABL.

7. Dtanbl TOCT3MOPUOHAIBHOTO Pa3BUTHSL.

3ansitue 20. OCHOBBI reHETUKH. 3AKOHOMEPHOCTH HACJIEICTBEHHOCTH.

1. OcHOBHbIE TIOHATUS TE€HETUKU: HACJIEACTBEHHOCTb, HW3MEHYUBOCTb,
JOMUHAHTHBIA U PELIECCUBHBIA MPHU3HAKH, I'€H, T€HOTHI, (DEHOTHII, aJIJICIbHbIC TeHBI,
TOMO3UTOTHOCTb, T€TEPO3UTOTHOCTD U JIP.

2. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHYUBOCTH.

3. CpaBHEHUE OPraHU3MOB PA3HBIX IAPCTB, TEHOTHUIIBI U (DEHOTUIBI POAUTENEH T
MIOTOMCTBA, CIIOCOOBI pa3MHOKEHHUS, PA3JIMYHBIE BUIbI U3MEHUHNBOCTH.

3ausarue 21. 3akonnl MeHaens.

1. ' Mennenb - OCHOBOMOJIOKHUK T€HETUKHU. ['OpoX Kak OOBEKT MCCIIEI0BaHUS.
I'ubpunonornueckuit Metos. MoHO-, M- U TOTUTHOPUTHOE CKPEILIUBAHKE.

2. TlepBsIit 3akoH MeHenst — 3aK0H €AMHOO0pasusl.

3. BTopoli 3ak0H — 3aK0H paciieruieHus. 3aKoH (ITPaBUJIO0) «YUCTOTHI TAMET.

4. Tpetnii 3aKOH —HE3aBUCUMOTI'O HACJIETOBAHUS ITPU3HAKOB.

5. lHuTonornvyeckre OCHOBBI 3aKOHOB MeH1eIsl.

6. CTaTuCTUYECKUI XapaKTep 3aKOHOB MeHiesl.

7. Ananu3upytoliee CKperiuBaHue.

8. Penrenye reHeTUYECKUX 3a1a4.

3anarue 22. BzauMmoaeiicTrBue a/LIeJbHBIX H HeaJJIeJIbHBIX I'eHoB. Penienue
reHeTU4eCKNX 3a/1a4.

1. ITonaTHE O B3aMMOJEHCTBUU IeHOB. B3anMoaeicTBUE MEXIy aJUIEIbHBIMU U
HEAJJICJIbHBIMU T€HAMU.

2. B3auMoJelcTBUS MEXIy aUIeIbHBIMU TE€HaMU: TOJIHOE€ JOMHUHHUPOBAHUE,
HETIOJIHOE JIOMUHUPOBAHUE, KOJTOMUHUPOBAHUE, CBEPXJTOMUHUPOBAHHUE.

3. BzaumopneicTBHE MEXIYy HEAUICIbHBIMU TE€HAMHU: KOMIIJIEMEHTAPHOCTb,
AIKCTA3, MOJIUMEPHS.

4. MHOXeCTBeHHBIN ayuienu3M. HacienoBanue rpynn KpoOBH Y YEIIOBEKA.

5. MHO€eCTBEHHOE JEHCTBUE TeHa U MPUYUHBI HA0II01a€MOTO SIBIICHUS.

7. PenieHue reHeTUYECKUX 3a]1a4.

3anaTue 23. CuemieHHoe HacjeqoBaHHe. XPOMOCOMHAsi  TeOpHA
HACJeACTBEHHOCTHU. ['eHeTHKA moJ1a. PelieHne reHeTHYeCKHUX 3a1a4.

1. Pa6otel T. Moprana. [Tonstue o crienmeHHOM HacnenoBanuu. [luronornyeckue
OCHOBBI CLIEIIJIECHHOTO HACJIEIOBAHUS.



2. OCHOBHBIE TIOJIOKEHUSI XPOMOCOMHOM Teopun HaciencTBeHHocTH T. Moprana.

3. I'pynnel cuemienus. KpoccuHrosep u ero 6MoJIoruuecKkoe 3HaueHue

4. TloHsTHE O TEHETUYECKUX KapTax XpoOMOcCOM, UH(oOpMalus, CoAepKalascs B
T€HETUYECKUE KapTax.

5. XpOMOCOMHBIE U TE€HHBIE MEXAaHU3MBbI ONpeAeseHUs noyia. ['omoramMeTHbI U
rereporaMeTHbii  moJi. IIpumepbl  OpraHu3mMoB C  MYXKCKOM M KEHCKOH
rE€TEPOraMeTHOCTBIO.

6. OcobenHoctu ctpoeHuss X u Y XpomocoM. HacrnenoBaHwe NpU3HAKOB,
CUEIUIEHHBIX C MOJOBBIMH XPOMOCOMaMHU.

7. Oco0eHHOCTH ITUTOIIIa3MAaTHUCCKON HACIIEICTBEHHOCTH.

8. Pemenne reHeTHUECKUX 3a1a9.

3ansaTue 24, HN3MeHYHuBOCTD. MyrauunoHHas, KOMOMHATHBHAA,
MO (PUKATMOHHAS.

1.ITousatue 06 n3MeHuYnBOCTU. OCHOBHBIE BUbl H3MEHUYMBOCTHU: T€HOTUITUYECKAS
(koMOMHATHBHAS U MyTaIlMOHHAs ) U (peHOTUNIMYEeCKas (MOAU(PUKAIIMOHHAS).

2. [IpuymHbl KOMOMHATUBHOW U3MEHYUBOCTH.

3. Mytamuu. Myrarennsie paktopbl. CoMaTH4YECKUE U T€HEPATUBHbBIC MYTAIIUH.

4. I'eHHbIE, XPOMOCOMHBIE U TEHOMHBIE MyTallH.

5. Moaudukanmonnas wusMeHunBocTb. Hopma peakmnuun. CpaBHUTENbHAs
XapaKTEPUCTUKA MYTAIMK U MOAUDUKAITHIA.

3ansTue 25. 'eHeTnka yesioBeka. OCHOBBI CeJIeKIIMN OPraHU3MOB.

1. Oco0eHHOCTH YenoBeKa Kak 00bEKTa T€HETUKHU.

2. OCHOBHBIE METOJIbI AHTPOTIOTEHETHUKH: TCHEAIOTHYECKHM, OJTM3HEIIOBBIH,
OMOXUMUYECKHUM, IUTOTCHETUYECKUM, MOMYISIIUOHHO-CTATUCTUYECKHU.

3.CocTaBieHne U aHAJIU3 POJIOCIOBHBIX.

4. LleHTpBl MPOUCXOKACHUS KyJIbTYPHBIX PACTCHUIA.

5. OCHOBHBIE METO/IbI CEJIEKITNH )KUBOTHBIX, PACTEHUN U MUKPOOPTaHU3MOB.

6. buorexnonorus. ['eHHas, XpOMOCOMHAS U KJIETOYHAS] HHKCHEPUSI.

7. Ilpumepsl KCMONB30BAHUS METOAA TUOPHAM3AIMU COMATHUYECKHX KIETOK U
METOJI0OB T€HETUYECKON NH)KEHEPUU B MEJIUIIMHE.

8. AHaAJIN3 POJIOCIOBHBIX.

3anusitue 26. OCHOBBI ?JBOJIIONUOHHOI Teopum JIBu:kymue ¢akropsl
IBOJIIOIUM.

1. OcnoBuble 3aciayru K. JIunnest u Henocratku ero cuctemsl. [Ipeacrasienus XK
b. Jlamapka 0 HanpaBJIEHUSIX U JABUKYIIUX CUJIAX SBOJIOLMH.

2. JlokazaTenbCTBa SBOJIFOLIHH.

3. OCHOBHBIE TIOJIOKEHHUS IBOIIOIMOHHOM Teopun Y. JlapBuHa.

4. Ismxyiue dpaktopsl 3BosoIMU. boprba 3a cymecrsoBanue @opmbl 60pHObI 32
CYILIECTBOBAHHUE.

5. EctectBenHslIit 0160, ero hopmbl. MckyccTBeHHBIH 0TOOD.

6. Kputepuu Buga.

7. lonmynsuus Kak €IMHULA 3BOJIIOLINY BUA.

8. IloHATHs 0 MUKPO- U MaKpO3BOIIOIMH. CIOcOOBI BUI00Opa30BaHMSL.

9. buonornueckuii mporpecc u GUOJIOTUYECKHIT perpecc.



10. [Tyt mocTmxenus OMOIOrHUECKOro mporpecca: apoMopdo3, UAN0aJanTaIus
U o011as JereHepanus.

11.Pe3ynpTaTel  sBOJIOUMU.  [IpUCHIOCOONEHHOCTH  OpPraHU3MOB U €€
OTHOCHUTEJBHBIN XapaKTep.

3ansitue 27. Bo3HukHOBeHHE M pa3BUTHE KU3HM HA 3eMile. AHTPONOTreHe3.

1. Pa3zBuTHE mpencTaBiIeHUN O MPOUCXOXKICHUM KW3HU Ha 3emuie. [ MmOTU3bI O
npoucxoxaeHuu xu3Hu. OnbiTel @. Peau, JI. [Tactepa. ['unoreza A. Onapuna.

2. OcHOBHbIE 3Talbl BO3HUKHOBEHHs XW3HM Ha 3emiie. CBOHCTBA NEPBBIX
opranu3MoB. CriocoObI UX MUTAHUS.

3. lenenue ucropuu 3eMiu Ha Spbl U IIEPUOIBI.

4. PanHue 3Tarbl pa3BUTHS )KU3HU Ha 3emiie. ApXeickas spa u npoTepo3oiickas
3pBL.

5. Bo3HUKHOBEHHE BaXXHEUIIUX apoMOP(PO30B B MAICO30UCKYIO 3PY.

6. OCOOCHHOCTH pa3BUTHS )KM3HU Ha 3eMJIe B ME3030MCKY 10 IpYy.

7. KaitHo3olickas spa - 3pa HOBOH >KU3HHU.

8. O01Ke 4epThl CTPOSHUS Y€I0BEKa U AKUBOTHBIX.

9. AnTponorenes. Mckonaemble npeaKy 4eI0BeKa.

10. EnquncTBO pac yenoBeka.

3ansiTue 28. OcHoBbI 3ko0j0ruu. [loHsATHE O MOMYJSsIIUM M €OO0IIECTBAX
’KMBbIX OPraHM3MOB.

1. OnpeneneHue TOHATHUI OKpyXarollas Cpeaa, SKOJOTrM4Yeckue (PaKTopsl,
ONTHUMYM, MTPE/EIIbl BBIHOCIUBOCTH, OTPAHUYMBAIOIINE (PAKTOPBHI.

2. AGuoTtnueckue, OMOTUYECKHUE U AHTPOIIOT€HHBIN (DAKTOPHI.

3. Tlomynsmus, ee cTpykTypa (Bo3pacTHas M TIOJOBasl), MECTOOOMTAaHHE,
AKOJIOTMYECKas HUIIA, NIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb.

4. DKosoruyeckasi CuCTeMa, KOMIIOHEHThI OMOr€01IeH03a, X CTPYKTYpa, CBOMCTBA,
OCHOBHBIE ITOKA3aTEIIN.

5. [TumieBble CBSA3M, MUILEBBIE IIETTH. SKOJIOTHYECKHUE TUPAMU/IBL.

6. EcTecTBeHHbIE 2KOCUCTEMBI U arpOIEHO3bI. Y CTOWYMBOCTH 9KOCHCTEM.

3ansitue 29. Yuenue o 6uocdepe.

1. Vuenune o 6uochepe B.1 Bepuanckoro. ['panuiisr 6mocdepsr.

2. XKusoe, kocHOE, OMOKOCHOE, OMOTreHHOE BEIIEeCTBO OMOChEpHI.

3. OcHOBHBIE KpYyroBOpoThl B Ouocdepe. KpyroBopoT azora, yriekuciaoro rasa,
Kuciopoaa, pocdopa, BOJbI.

4. Ponb peryaupoBaHUsi YHUCJICHHOCTH MONYJALMA, COXpaHEHHE BUJOB,
AKOCUCTEM, OHOC(]EpHI B LIETOM.

3ansTue 30. UToroBasi KOHTpoJIbHas padora.

3AJIAHM A, BBI3BIBAIOIIIME HAUBOJIBIINE 3ATPYJIHEHUA V
BBIITYCKHHUKOB, C OTBETAMU

1. 3aganus 6J10ka «buogornsa kak Hayka. MeToabl HAYYHOI0 IMO3HAHUS

B 3amanusx sToro Omoka HauOoJsblliee 3aTPyJHEHUE y YYaIIUXCsl BBI3BIBAIOT
BOIIPOCHI O 3a7a4aX COBPEMEHHBIX OHMOJOIMYECKUX HAyK; COBPEMEHHBIX MeEToAax
UCCIIEJIOBAHUSI TOMEOCTa3a OPraHU3MOB; HCCIICIOBAHMS TE€HHBIX, TE€HOMHBIX U
XPOMOCOMHBIX MYTaIlMi U UX MPUKIIATHOTO 3HAYCHUS.

1. Co3nanuem HOBBIX 0c00€ii U3 KOMOMHMPOBAHHBIX KJIETOK 3aHUMAETCS




1. nuronorus

2. MUKPOOHOJIOTHS

3. KJIeTO4YHAasI HHKEHepUs

4. reHHas UHXEHEPUSs

OtBer — 3

2. C noMOIIbI0 KAKOT0 METO/1a MOKHO TMATHOCTHPOBATH Yy OyAylero pedenka
0oJie3Hb JlayHa?

1. SKCIIEpUMEHTAIBHOTO

2. IUTOT€HETUYECKOTO

3. THOPUTOJIOTHYECKOTO

4. UMMYHOT€HETUYECKOTO

OtBer — 2

3. Hayka, uzyuyamomasi CX0JCTBO M pa3jidyue 3apojbliieii MI03BOHOYHBIX:

l. reneruka

2. OMOTEXHOJIOTHUs

3. aHaTOMHUS

4. > MOPHOJIOTHS

OtBer — 4

4. Kak Ha3pIBaeTcsi OTpacjb XO3SHMCTBA, KOTOPas MOJYy4YaeT Ppa3jinvHbIe
BelIeCTBA HA OCHOBE MCI0JIb30BAHUA MUKPOOPTraHU3MOB, KJIETOK U TKAHEH APyrux
OpPraHu3MoB?

1. MukpoOuoOIOTHS

2. OMOTEXHOJIOTHS

3. reHHast UHXXEHEpUs

4. OMOHMKA

OtBer — 2

5. Kako#l MeToa reHeTMKH MCIOJb3YIT JJIS ompeae/eHus: poau (pakTopos
cpeabl B popmMupoBannu ¢geHOTUIIA YeT0BeKa?

1. uuTOreHeTuYeCKui

2 reHeaNlornYeCcKui

3. NOMyNSUOHHBIN

4. OMU3HETIOBbIN

OtBer — 4

2. 3ananus 0J0ka «KieTka kKak 0M0J10rHYecKasi CUCTEMAY

B sTtoM Gyioke HamOoJbllIee 3aTPYJHEHHUE Y YUYalllUXCS BBI3BIBAIOT BBIMOJHEHUE
3alaHUN TI0 CPABHUTEIHLHON XapaKTEPUCTUKE KJIETOK MPOKAPHUOT M IYKApHOT, ITAIOB
HHEPreTUYeCcKOoro oOMeHa, MPOLECCOB MAEJIEHHMs] KJIETOK (MHTO3a M Meilosza), (a3
raMmeToreHesa, ornpeeIiCHuI0 XpOMOCOMHOT0 HabOopa MOJIOBBIX M COMAaTHYECKHUX KIIETOK.

1. FanuionaHbIe AAPA COAEPKAT KIETKHU:

1. KopHEBUIIA TAIOPOTHUKA OPJISIKA

2. ciepMHUU [IBETKOBOI'O PACTECHHUS

3. 3uroT OyphIX BOOPOCTEH

4. KOpHA XBOMHOI'O pacTEHHUS

OtBer — 2

2. beJIkM B OTJINYME OT HYKJIEHHOBBIX KHCJIOT:




. YYacCTBYIOT B 00pa30BaHHHU IJIa3MaTUYECKON MEMOpaHbI
. BXOJISIT B COCTaB XpPOMOCOM
. BBITIOJIHSIIOT TYMOPAJIbHYIO PETYIISIUIO
. OCYIIIECTBIISIIOT TPAHCIOPTHYIO (DYHKIIHIO
. BBITIOJIHSIIOT 3aIIUTHYIO (DYHKIIMIO
. TIEPEHOCST HACIEJACTBEHHYIO HH(OPMAIUIO U3 siipa B PUOOCOMBI
OrBer—-135
3. Kakue 0co0eHHOCTH CTPOEHHUSI U CBOWCTB BO/IbI ONIPeAesIOT ee GyHKIMU
B KJIETKe:
1. ctocoOHOCTH 00pa30BbIBATh BOJOPOIHBIE CBA3U
. HAIMYHUE B MOJIEKYJIaX MaKpOIPTHUECKHUX CBS3EH
. IOJIIPHOCTH MOJIEKYJT
. BBICOKAsI TETJIOEMKOCTh
. CHOCOOHOCTBH 00Pa30BbIBATh MOHHBIE CBSI3U
. CHOCOOHOCTB BBIJIENIATH SHEPTUIO IIPU PaCILCIIEHUN
OtrBer—-134
4. YcTaHOBHTE COOTBETCTBHE MEKAY XapPAKTEPUCTHKON raMeroreHe3a u ero
BU/IOM:
XapakTepucTHKAa
A) o0pa3yeTcst TOIBKO O/HA TaMeTa
b) 06pa3yroTcst HalpaBUTENIbHBIE KIETKU
B) dbopmupyercs MHOro MEKHX raMeT
') nuTaTenbHbIE BEIIECTBA 3a11aCal0TCs B OJJHOM U3 YEThIpEX
00pa3oBaBIIUXCS FTaMET
J1) oOpa3yroTcs MOJBUKHBIE TAMEThI

NN B~ W=

AN D B~ WD

Buja ramerorenesa:
1) oBorenes
2) criepMaTorexHes

OTBer
A b B r i |
1 1 2 1 2

5. YcraHoBHTE COOTBETCTBHE MEXKIY XAPAKTEPUCTHKOWH 3HEPreTH4ecKoro
00MEeHa M ero dTanamMm:
XapaKkTepucTHKa:
A) uaeT B aHa3POOHBIX YCIOBUSAX
b) mpoucxoaut B MUTOXOHAPUSIX
B) obpasyercs MonoyHasi KUCIIOTa
') oOpasyercs nupoBUHOTpATHAS

JTan JHePpreTu4ecKoro odMeHa:
1. rmukonu3
2. KHUCJIOPOJHOE JIbIXaHUE

KHCJIOTa
) cunresupyercs 36 monexkyn ATO
OtBer
A b B r i |
1 2 1 1 2

3. 3aganns 6J0Ka «Opranusm Kak 0MoJ0rHYecKass CHCTEMAY
[Ipy BBIMOJHEHMHM 3aJlaHUl ATOrO OJIOKa 3HAYMTENIbHAS 4YacTh YYalluxcs
UCTIBITBIBACT 3aTPyJAHEHUS B PEIICHUM TEHETUYECKUX 3ajlad  Ha CIETUICHHOE
HacJeJJOBaHUE M Ha B3aWMOJICHCTBUE I'€HOB, B OMPEICIICHUH T€HOTUIIOB U (PEHOTUIIOB
ocoOeii, onpeIeICHUH TUTIa HACJIeIOBaHMS TIPU3HAKOB.




1. CoraacHo 3akony MopraHa reHbl HACJeAYIOTCS TMPEUMYHIECTBEHHO
BMeCTe, €CJIM OHU PACIIOJIOKEHbI B
1. ayrocomax
2. pa3HbIX TOMOJIOTUYHBIX XPOMOCOMAX
3. 0gHOU XpOoMOCOME
4. IOJIOBBIX XpOMOCOMAXxX
OTtBer — 3
2. Ecim npu MOHOTHOPHMIHOM CKpPEIIMBAHUM YeTBEepPTh 0coleil HeceT
pelecCHBHBIN NPU3HAK, 2 TPU Y€TBEPTU — IOMUHAHTHBIH, 3HAYUT MPOABJIAETCH:
1. mpaBuio equHOOOpa3us
2. 3aKOH pacCIlEIICHUA
3. IPOMEKYTOUYHOE HACJIEIOBAHUE
4. 3aKOH HENOJHOTO JOMUHUPOBAHUS
OTtBer — 2
3. 'eHeTH4eckasi ”HPpOPMALUA 3UTOThI peajiu3yeTcs B pouecce:
1. punorenesa
2. raMeToreHesa
3. 3BOJIIOIIUU
4. oHTOTEHE3a
OTtBer — 4
4. Ha craguu 0J1aCTYJ1bI 32POABbILI KUBOTHOTO MMeEET MOJIOCTD HU:
1. ABa cnos KJIETOK
2. SUTETNABHYIO TKaHb
3. COETMHUTENbHYIO TKAaHb
4, oUH CIION KJIIETOK
OtBer — 4
5. YUem xapakTepu3yeTcsi FCHOMHAasI MyTaLUs:
. A3MEHEHUEM HYKJIECOTHAHOM nocaenoBareapHoct JJHK
. YyTPaToil OJTHOM XPOMOCOMBI B TalljIONIHOM Habope
. KpaTHBIM YBEJIMUECHHUE YHCIIA XPOMOCOM
. U3BMEHEHHEM CTPYKTYPbl CHHTE3UPYEMBIX OCIIKOB
. YABOEHUEM Y4acTKa XpPOMOCOMBI
. I3MEHEHHUEM YK CJIa XPOMOCOM B KapUOTHUIIE
OTBer -2 36
6. YcraHoBHTE COOTBETCTBHE MEXKIY OPraHoM, TKAaHbK) IMO3BOHOYHOIO
’KMBOTHOI'O U 3aPO/bIIIEBBIM JIMCTKOM, U3 KOTOPOr0 OHU 00Pa3yl0TCs:

OO WN -

Tkanu, opranbi: 3apoablieBbie JUCTKHU:
A) KUIIICYHUK 1. sHTOREpMA

b) kpoBb 2. Me3oaepMa

B) nouku

I') nerkue

M) xpsiiieBasi TKaHb
E) cepaeunas mbimma
OTBerT
| A | B | B | r | A E |




v | 2 | 2 | 1 | 2 | 2 |
4. 3ananus 6J10ka «CucreMa 1 MHOT000pa3ne OPraHu4eckoro Mupay

[Ipu BBIOJIHEHUH 3aJaHUM ATOTO OJ0Ka, HAaWOOJIbIINE 3aTPYAHEHUS, yUalluecs
UCIIBITHIBAIOT MPU OTBETAX Ha BOMPOCHI, XapaKTEPUIYIOIIUE OCHOBHbIE apoMOPGO3bI U
IUKJIBI PA3BUTHS PA3HBIX CUCTEMATUYECKUX TPYIIN PACTEHUHN U 5KUBOTHBIX, 0COOCHHOCTH
MIPOIIECCOB XEMOCHHTE3a, (DOTOCHHTE3a U JIBIXaHHUS.

1. 'naBHBIH NPU3HAK, 10 KOTOPOMY LIBETKOBbIE PACTEHHSI OTHOCAT K OJTHOMY
KJIaccy:

1. ctpoenue cemenu

2. cTpoeHHue IIoaa

3. coBMeCTHOE OOUTaHUE

4. cnoco® pa3MHOXKECHUS

OtBer -1

2. JIs1 KAaKUX OPTraHU3MOB XapaKTePeH XeMOCHHTE3!

1. muanoOakTepuit

2. DyKapuoT

3. baktepuodaron

4. cepobaxTepuii

OtBer — 4

3. Urto pa3BuBaeTcs U3 CIIOPbI NANIOPOTHUKA

1. cioeBuie

2. KOPHEBHILE

3. crebenb

4. 3apocTOoK

OtBer — 4

4. U3 3aBA13M NeCTHKA IOCJIe OIJIOAOTBOPEHNsI 00pa3yeTcs:

1. mog;

2.cems;

3. 3urora,;

4. 3apOJIbII CEMEHU;

OtBer -1

5. Mukopu3a 3T1o:

1. mapa3uT, )KUBYIIUH 3a CYET IPYTUX OPTraHU3MOB

2. cuMOMO03 MULIETUS C KOPHSIMU pACTEHUM

3. 00JIe3Hb pacTeHus, BbI3BaHHAS TpubdamMu

4. rpuObl, HAa KOTOPBIX Pa3BUBAETCS TUIOJOBOE TEJIO

OtBer — 2

6. CToJ10H npeacrTapJisieT 000 BUIOM3MEHEHHbI

1. muct

2. mober

3. KOpeHb

4. 1BETOK

OtBer — 2

7. Y MJIEKONMUTAKINMX, 0 CPABHEHUIO C MPECMbIKAKIIMMHUCH, B Ipolecce
IBOJIIOIHUY B IbIXaTeJbHON cHCTeMe NMOSIBUJIUCH !




1. neroyHble My3bIPHKU B JETKUX

2. Tpaxeu U OpOHXU

3. IIpaBoe U JIEBOE JIETKOE

4. HO3JIpU Y HOCOBBIE MOJIOCTH

OtBer — 1

8. O0ObIKHOBEHHBIH Aeb(UH, MOTPYXKAIACH B MOPCKHE IJIyOMHBI,

pacxoayer KMCJI0POI, KOTOPbIi COIEePKUTCSH B:

1. nerkux

2. IOJIOCTSIX TENa

3. BO3IYIIHBIX MEIIKax

4. )xabpax

OtBer — 1

5. 3ananus 610ka «OpraHusmM YeJioBeKa U €ro 3/1I0POBbe»

[Ipu koHTpoJie 3amaHuil 3TOTO OJOKa, HauOOJbIlIEe 3aTPYJHEHUE Yy YYalIuXcs
BBI3BIBAIOT BONPOCHI, MPOBEPSIONINE 3HAHUSA YYAIIUXCS O CTPOCHUU U (PYHKIUSAX
[EHTPAJIBHOTO U Tepu(Pepruyeckoro OTACIIOB HEPBHOM CHUCTEMbI, HEPBHOU W
TYMOPQJIbHOU PETyJsiiui  (PYHKIIUHA OpraHu3Ma, BHUJAX M 3HAYCHUHM HMMYHHTETA,
CTPOCHUHU U (PYHKIUAX MOYEK, OCOOEHHOCTSIX 0OMEHa BEIIEeCTB, 3HAUCHUU BHYTPEHHEM
Cpeabl OpraHu3Ma.

1.9Heprus, HeoOXoaUMAasi IJIA MPOLECCOB KU3HEACATEIbHOCTH YeJI0BeKa,
0CBO00KIACTCH NPHU:

1. OKHCJIEHUU OpTraHUYECKUX BEIECTB

2. BBIJICTICHUU TOPMOHOB B KPOBb

3. cuHTe3e OenKoB Ha pubocoMax

4. obpazoBanuu (hepMEHTOB

OtBer -1

2. B opranusme 4esioBeka o0Jier4aer pacuiervieHne sKMpoB, yCHIUBaeT
NEePUCTAIBTHUKY KHIIEYHUKA:

1. moKeyJOUHBIH COK

2. CoJIsTHasi KUCJIOTa

3. UHCYJIMH

4, )xendb

OtBer — 4

3. Bbi0epuTe HenmpaBU/IbHbIE OTBEThI:

1. MoueBbIieIUTENbHAS CUCTEMa YEJIOBEKA COJACPKUT IMOYKH, HAATMOYECYHUKH,
MOYETOUYHHMKH, MOYEBOM My3bIPh U MOYEHCITYCKATEIbHBIN KaHaJl.

2. OCHOBHBIM OPTaHOM BBIJICJIUTEIIBHON CUCTEMBI SIBJITFOTCS IOYKH.

3. B mouku mo cocyiam MOCTyHaeT KpoBb M JuM(a, coAepKallue KOHEYHbIC
IPOIYKTHl OOMEHA BEIIECTB.

4. GunpTparus KpoBU U 00pa30BaHNE MOYH MPOUCXOAUT B TOYEYHBIX JIOXAHKAX.

5. BcacwiBanue n30bITKa BOJIBI B KPOBB IMTPOUCXOINUT B KaHAIBIIE HEPPOHA.

6. [To MOueTOUHMKAM BO/ia MOCTYIAET B MOYEBOM My3bIPh.

OtBer—134

4. YcTaHOBHTE COOTBETCTBHE MEKIY XapaKTEPUCTHKON H
NUIIEeBAPUTEIbLHOM JKeJIe301 Yel0BeKa:




XapakrepucTHKa: IIumeBapurTeabHas xeJie3a:
A) siBnIsieTcs caMoy KpyMmHOM 1. momxenynouHas xkenesa
b) BeipabaTtbIBaeT xemdb 2. IeYeHb
B) BeimosiHseT 6apbepHyI0 QYyHKITHIO
') ygacTByeT B SHIOKPUHHOM peryssiuu
J1) BeIpabaThiBacT MHCYJIUH
OTtBer
A b B r i |
2 2 2 1 1
5. Kakylo ¢pyHKUMIO BBINOJIHAKT BCTABOYHbIC HEPOHBI B HEPBHOM cHCTEMe

y YeJioBeKa:
. IEPENAOT HEPBHBIE UMITYJIBCHI C JBUTATEIBHOIO HEWPOHA B TOJIOBHOM MO3T
. IEpeIal0T HEPBHBIE UMITYJIbCHI OT padoYero opraHa B CIIMHHOM MO3T
. IEPENAOT HEPBHBIE UMITYJIBCBHI OT CHMHHOT'O MO3I'a B TOJIOBHOM MO3T
. IEpeIal0T HEPBHBIE UMITYJIbCHI K padoueMy oprany
. BOCIIPUHUMAIOT HEPBHBIE UMITYJIbCHI OT YyBCTBUTEIBHBIX HEHPOHOB
. IEPENAOT HEPBHBIE UMITYJIbCHI IBUTATEIbHBIM HEUPOHAM

OtBer—356

6. 3aganus 6;10Ka «IBOJTIOUHUSA KUBOH NPUPOALD)

B 3TOM 6710Ke HauboJbIIee 3aTPYITHEHHUE BBI3BIBAIOT Y YYAIIUXCS TAKUE BOMPOCHI
KaK aHTPOIOTE€HE3, KPUTEPUHU BUJA U €r0 MONYJALMOHHAS CTPYKTYpa, MMYTH IBOJIIOIUU
pacTeHU U )KUBOTHBIX.

1. IToa Bo3aelicTBHEM OMOJIOTHYECKUX (PAKTOPOB IBOJIIOLMH Y JIOACH
NPoU30ULI0 (POPMUPOBAHUE!

1. pacoBbIX paznuuuil

2. peur 1 00IIIECTBEHHOTO 00pa3a >KU3HU

3. pa3nu4HbBIX BUIOB TPYAOBOM JAEATEIBHOCTH

4. MUCbMEHHOCTH

OtBer -1

2. K kakoMy KpUTEpHIO BUAA OTHOCUTCS 00/1aCTh PACIIPOCTPAHEHUS
CYCJIMKA Kpanm4aToro:

1. mopdonornyeckomy

2. 3KOJIOTUYECKOMY

3. FEHETUYECKOMY

4. reorpaduueckomy

OTtBer — 4

3. Kakue XuUBOTHbIe B XO0J€¢ JIBOJIOIMH ObLIM HauboJiee BepPOSITHBIMHU
MpeIKaMH 4JIeHUCTOHOTUX:

1. KosbUaTHIE YEPBU

2. IJIOCKWE YEPBU

3. MOJUTIOCKHU

4. XopioBbIE

OtBer -1

4. BpiOepuTe NPU3HAK, XapPaAKTEePU3yIINH BUIbI — IBOMHUKH:

1. MOTYT CKpeuIMBaThCs MEXKIY OO0

AN B~ WK =




2. He 00yamaoT MOP(HOIOTHIECKUM CXOICTBOM

3. hopmMupyroT Ha 001N TEPPUTOPHUH OJHY MOMYJISAIIHIO

4. penpolyKTUBHO U30JUPOBAHBI APYT OT ApYyTra

OtBer — 4

S. MUMUKPHSA-ITO pe3yJabTar:

1. noBbIlIEHUSI YPOBHS OpPraHU3alluu >KUBOTO

2. 0TOOpa CXOAHBIX MYTallUH Y Pa3IMUHBIX OPTaHU3MOB

3. YCTIOKHEHUS pa3BUTHUS OPTaHU3MOB

4. mpuCcTIOCOOICHUS K MTapa3uTUIECKOMY 00pa3y KU3HU

OtBer — 2

6. MatepuaJioM VISl €CTECTBEHHOI0 0TOOPA CJIYKHT:

1. mpucnoco6IeHHOCTh OPTaHU3MOB

2. MyTalMOHHasi ”3MEHYNBOCTh

3. OuoJOorUYeCKui mporpece

4. MoauUKaMOHHAs U3MEHYUBOCTD

OtBer - 2

/. 3ananus 6J10Ka «IKOCHCTEMbI U NIPUCYIINE UM 3AKOHOMEPHOCTH

B 3amanusx 3Toro 0Osioka HamOOJbIIEE 3aTPyIHEHUE Yy YYAIIUXCS BBI3BIBAIOT
BOMNPOCHI XapaKTEPUCTUKH (PYHKIIUNA KUBOTO BEILIECTBA IJIAHEThI, KPYTOBOPOTA BELIECTB
B Onocdepe.

1. C yem cBfI3aHA OKUCJIUTEIBbHO-BOCCTAHOBUTEIbHAA QPYHKIMS KUBOTO
BeleCTBA IJIAHEThI:

1. KTUMATHYECKUMH yCIOBUSIMHU

2. 0OMEHOM BEIIECTB U SHEPTUH

3. DBOJIIOIIMEN OPTaHU3MOB

4. pacuimpeHHEM apealia Buaa

OtBer - 2

2. Kakyw ¢pyHknuio B 0uocgepe BHINOJIHAKNT MUKPOOPTraHU3MBbI,
y4acTBYHOIIHE B 00pa30BaHMM MeJla, M3BECTHAKA:

1. razoByto

2. TPaHCHOPTHYIO

3. KOHLIEHTPALMOHHYIO

4. OKHCIIUTETBEHO-BOCCTAHOBUTEIIBHYIO

OtBer — 3

3. ['JIaBHYI0 pPoJib B KPYTOBOPOTE BelleCTB B Onocdepe BLINOJIHSIOT !

1. )KuBBIE OPraHU3MBI

2. abuoTtnueckue (HakTopsl

3. OpraHu3MbI-TeTePOTPODbHI

4.anTponoreHHsle GaKkToOphbl

OtBer -1

4. Kakass u3 mnepevyHCJIeHHBIX KOCHCTEM XapaKTepHu3yeTcs HAUMEHbIIMM
pa3Hoo0pa3ueM BH/IOB:

1. au30BOE 6070TO

2. IOMMEHHBIH JIyT

3. JIOAOBBIN call




4. Oepe3oBbIii Jec
OTtBer — 3
5. B 3xocucTeMe MIUPOKOJUCTBEHHOT0 Jieca — 1yOpaBe:

1. KOpOTKHE NUIIEBbIE LIENH

2. yCTOMYMBOCTh 00€CIIEUNBAETCSA Pa3HOOOPa3UM OPraHU3MOB

3. Ha4aJIbHOE 3BEHO LENH MUTAHUS IPEICTABICHO PACTEHUSIMU

4. NOMyJISALMOHHBIN COCTaB )KUBOTHBIX HE U3MEHSIETCS BO BPEMEHU

5. AICTOYHUK NEPBUYHON YHEPTUM - COJTHEYHBIN CBET

6. B IOYBE OTCYTCTBYIOT PELYLEHTHI

OtBer—235

6. YcraHoBHUTE COOTBETCTBHE MEKAY IKOCHCTEMAMM U UX NPU3HAKAMMU
IIpu3Haku 3xocucTeM: IKOCHCTEMBbI:
A) npeobaianie MOHOKYJIBTYP 1. mpupoHas sKocucTemMa
b) pa3soMKHYTBIM KpyrOBOPOT BEILIECTB 2. arpoLecHO3
B) cnoxHas ceTb B3aUMOCBA3EN MEXIY
OpraHu3MaMHU

I') pazHooOpasue BUAOBOrO COCTaBa

J1) mpeobiiaaHue UCKYCCTBEHHOT'O 0TOOpa
E) ycroitunBocTh, CIOCOOHOCTH K
JUTUTEIILHOMY CYIIIECTBOBAHHUIO

OTBer
A b B r i | E
2 2 1 1 2 1

BOITPOCHI JJIS1 CAMOITIOAT'OTOBKH

1. 3apanus 0J0ka «buoJiorus Kak Hayka. MeTo/1bl HAYYHOT0 NNO3HAHUSD)

1. Kakas Hayka UCHOJIb3yEeT Fr€HEAIOTUYECKUI METOA?

2. Kakas Hayka xinaccupuiupyer opraHu3Mbl Ha OCHOBE UX POJICTBA?

3. Kak Ha3bIBaeTCsl METOJI UCCIEAOBAHUS HACIEICTBEHHOCTH YEJI0BEKa, B OCHOBE
KOTOPOTO JISKUT U3YYEHUE YUCJIa XPOMOCOM U OCOOCHHOCTEHW X CTPOCHUS?

4. KakoBBEI BO3BMOKHOCTH I'€HEAJIOTHUECcCKOro meroaa?

5. C noMoInipl0 KakuxX METOJ0B MOXKHO M3y4aThb TOMEOCTa3 BHYTPEHHEW Cpeibl
OpraHh3Ma 4yenoBeka?

2. 3ananus 6j0ka «KjeTka Kak 0H0JIOrHYecKasi CHCTEMA))

. B uumromnasme KakuxX KJIETOK COAEPXKUTCA KojblieBas wmosekyna JIHK?
Oxapaktepu3yiTe 0COOCHHOCTH CTPOSHUS U KU3HEICITEIBHOCTH 3TUX KJIETOK.

2. B kaxoil mepwoj KWU3HEHHOTO IMKJIAa KJIETKU CHHTE3UPYETCS HauOOJbIIIee
kosmuectBo ATD? OTBeT aprymeHTUpyiTe.

3. CKOJBKO XpPOMOCOM COJEPXHUT SIAPO MCXOJHOM KIETKH, €CIM NpU Meno3e
obpazyetcs siapo ¢ 12 xpomocomamu? TlosicHuTe CBOI OTBET.

4. Kaxkas cBsi3b obOecrieunBaet coenunenne kogona nPHK ¢ antuxkomonom TPHK
npu OuocunTese 6enka? OTBET NOSICHUTE.

5. Kakyro dyukiuto Beinouset oenok JJHK-monmumepaza?

6. OObsicHUTE, Kak MpeoOpa3yeTcss HSHEpPrus Ha MNOJATOTOBUTEIHLHOM JTarie
AHEPreTUYeCcKoro oomMeHa?




7. B ueM oTiiM4KE IEPBOr0 MEUOTUYECKOTO JEJIEHUS OT BTOPOTO JACICHHUS?

8. Kakue cBs3u o0ecrieunBaioT 00pa3zoBaHUE TPETUYHOM CTPYKTYpbI Oenka?

9. B pe3ynbprare Kakoro JIeJICHUs MTPOUCXOIUT YMEHBIIEHUE YHCIIa XPOMOCOM B 2
paza? OTBET MOSCHUTE.

10. B ueM cocTouT CBs3b JbIXaHUs U (QOTOCHMHTE3a y pacTeHuit? OTBeT
apryMEHTUPYWUTE.

3. 3ajpanus 6;10ka «Opranu3m Kak 0MoJI0rHYecKasi CHCTEMAy

1. Ykaxute crnoco0d pa3MHOXKEHUs 0cO0€i, MpU KOTOPOM T'€HOTHUIl MOTOMCTBA
SBJISIETCA TOYHOM KOMUEeW reHoTura poauteneil. OTBET apryMeHTUPYUTE.

2. B yem npeuMyIecTBo MOJIOBOrO THIA Pa3MHOKEHUS HaJ OecronbM?

3. B yem npenMyIiecTBO pa3BUTHUS C MOJHBIM METaMOP(PO30M HaJ Pa3BUTHUEM C
HETOJIHBIM?

4. B ueMm nperMyliecTBO BHYTPUYTPOOHOTO TUMA pa3BUTHUS 0COOE?

5. KakoBbl UCTOYHMKM MYTarcHOB B OKpYy’Karolleu cpene? B dem 3akirouaercs
HEraTUBHOE BIIMSIHME MYTarcHOB Ha JKUBBIE OPTaHU3MBbI?

6. Onpenenrre TUN HACJIEAOBAHUS IPU3HAKOB, ITPU KOTOPOM IPU3HAK MEPEIACTCS
TOJIBKO OT OTLA U TOJIBKO CHIHOBBSIM.

7. Onpenennrte TUIT HACJIEIOBAHUS NIPU3HAKOB, KOTOPBIM HE CBSI3aH C SAEPHBIMU
reHaMu U MePeacTCsl MPEMMYILECTBEHHO IT0 MATEPUHCKON JIMHUY.

4. 3axanus 010ka «CucreMa 1 MHOroo0pasyue OpraHu4ecKoro MuUpay

1. OOBsgcHHTE, 1O KAKMUM TKAHSIM U KaK OCYIIECTBIISIETCS TPAHCIIOPT OPraHUYECKHUX
Y HEOPTaHWYECKUX BEUIECTB Y MOKPHITOCEMEHHBIX PACTEHUN.

2. BerpoonbuisieMble AEpEBbs U KyCTapHUKU Yallle 3alBETAIOT O PaciyCKaHus
JUCTHEB, U B UX THIYMHKAX, KaK MPaBUIIO, 00pazyeTcs ropa3fao OOJbIle MbUIbLEI, YEM Y
HAaCEKOMOOTBIISIEMbIX pacTeHUu. OOBSICHUTE, C YEM ITO CBA3AHO.

3. O0BsAcHUTE, TOUYEMY MaJIIpUsl paclpocTpaHeHa B 3a00JI04eHHbIX palioHax? Kto
SABJISIETCS] BO30YIUTEIIEM 3TOTO 3a001eBaHMs?

4. Kakue apoMopd 036l 006eciedrii pel0aM Hj1ealIbHOE MPUCIIOCOOICHUE K )KU3HH
B BOJIHOM cpene?

5. Kakue apomopdo3bl obecredmsii 3eMHOBOIHBIM BO3MOKHOCTD KU3HH B JIBYX
cpenax oOuTaHus?

6. Kakue apomopdo3bl oOecnedmsii MPECMBIKAIOMUMCS TMPUCTOCOOICHUE K
Ha3eMHOMY 00pa3y KU3HH?

7. Kakue apomMopdo3bl 06ecneyrsii IpUCIOCOOIEHHOCTh MTHUIL K MTOJETY?

8. Kakue apomopdo3sl obOecrneunsiu  TOCHOACTBO  KMBOTHBIX  KJlacca
Minexkonuraromniue?

5. 3apanus 010ka «OprauusmM 4eJI0BeKa U ero 310poBbe»

1. B 4eM cX0ACTBO U pa3IM4yue HEPBHOM U TYMOPAJIBHOM PETYJISAILIMU OPraHU3MOB?

2. JlaiiTe CpaBHUTENIbHYIO XapaKTEPUCTUKY CTPOCHUS U (PYHKIIMI CUMITATUYECKOTO
Y NIapacCUMIaTUYECKOT0 OTIEJIOB BEr€TATUBHOW HEPBHOM CUCTEMBI.

3. Kak ocyuiecTBiisieTcst HEMpOryMopasibHasi peryJisilus OTAEIEHHS KEITYJOUYHOTO
COKa B OpraHu3Me 4yenoBeka?

4. B ueM CXO/ACTBO M paznu4nue Mexay pepMeHTaMu U TOpMOHAMH?

5. Ilouemy (epMEHTBHI CIIIOHBI AKTUBHBI B POTOBOM MOJOCTH, HO TEPSIOT CBOIO
AKTUBHOCTD B JKeJIyaKe?




6. Kak npoucxoaut o6pazoBanre NEPBUUHON U BTOPUYHON MOYH B TIOYKaX?
7. B uem ocobennoctu BH/I yenoBeka 1mo cpaBHEHHIO ¢ )KUBOTHBIMH?
6. 3aganus 0,10ka «IBOJOLMS KUBO IPUPOABD)

1. O0ObscHUTE, KaKU€ U3MEHEHHUS MPEeTepIes CKeJIeT COBPEMEHHOM JIOMIaau Mpu
NIEPEXO/JIE €€ MPEIKOB K AKU3HU HA OTKPBITHIX TPOCTPAHCTBAX.

2. O0BscHUTE, KaK MPOUCXOUT IKOJIOTMYECKOE BUI000pa30BaHe B IPUPO/IE.

3. OOocHyiTe NPUHAIICKHOCTh YEJIOBEKA K THUIY XOPJAOBBIE, HCIOIb3Ys
AMOPHUOJIOTHYECKHE T0KA3ATEIHCTBA SBOJIOIINH.

4. I'ycenunipl 6a00YKHM PEMHONW OCIISTHKM MMEIOT CBETJIO-3C€JICHYIO OKPAcKy W HE
3aMeTHBI Ha ()OHE JUCTHEB KPECTONBETHBIX. OOBSCHUTE, HA OCHOBE 3BOJIOIMOHHOMN
TEOPUHU BOBHUKHOBEHUE MTOKPOBUTEIILCTBEHHON OKPACKHU y 3TOI0 HACEKOMOTO.

5. Y MaHgapuHOB M amelibCMHOB BCTpeYaroTcsl IWoAbl 0e3 Kocrodek. Kak
00BACHUTHh Takoe sBieHHe? Kak 3akpenuTh AaHHBIA MpPU3HAK B MOCIEAYIOIINUX
MOKOJIEHUSX ?

6. Ilom BnusHHEeM Kakux (AKTOPOB OHBOJIOIUU TOSBISIIOTCS TOMYJISIUN
HAaCEKOMBIX, YCTOMYMBBIE K OMPEACIEHHBIM siqoxumMukaTam? OTBET apryMEeHTHPYHITE.

7. 3ananus 010Ka «IKOCHCTEMbI M IPUCYLINE MM 3AKOHOMEPHOCTI

1. B npupoge cymecTByeT KpyroBopoT Kuciopoja. Kakyro posb UTparoT B 3TOM
MPOLIECCE KUBBIE OPTaHU3MBbI?

2. Kakue ¢akTtopsl OrpaHMYMBAIOT PACIPOCTPAHEHHUE KU3HU B aTMocdepe,
nutochepe, ruapochepe?

3. OOBIKHOBEHHAsl JIMCHUIIA PETYJIUPYET UYHMCICHHOCTh JIECHBIX MBIIIEBUIHBIX
rpbI3yHOB. Kak M3MEHHUTCS COCTOSIHUE OOUTATENICH JIECHOTO OMOIEHO3a MPH TMOJHOM
UCTpeOJICHUN UM PE3KOM COKPAIIEHUU YUCIEHHOCTH JTUCHUIL?

4. K KakuM OTpUIATEIbHBIM MOCIEACTBUSIM MPUBOJIUT NMPUMEHEHUE B CEJIHCKOM

XO035MCTBE TEpOMIUAOB — XUMHUYECKHX BEIIECTB, MPUMEHSAEMBIX sl OOpbOBI C
copHsikamu?
5. B uem oTiinure arpo3KOCUCTEM OT MPUPOIHBIX IKOCUCTEM?
SAJTAYN T10 UTOJIOT' N

1. ®parment nenu JJHK nmeeT cienyronyro mocien0BaTeabHOCTh HyKI€OTH IOB:
I'TITTTTATTHAT. Omnpenenutre nocieaoBaTeabHOCT, HykieoTunaoB Ha uPHK,
antukononsl TPHK u mocnemnoBarensHOCTP aMHUHOKHCIOT BO (hparMeHTE MOJICKYJIbI
OeJka, UCTIOJIb3Ysl TAOJIUIYy TeHETUYECKOTO KOJIa.

I'enemuueckuii ko0 (uPHK)

ITepBoe Btopoe ocHoBaHue Tpetbe
OCHOBaH. OCHOBAH.
y 11 A r
®en Cep Tup [uc Yy
Yy ®en Cep Tup [uc 11
Jlen Cep — — A
Jlen Cep — Tpu r
Jleit IIpo I'uc Apr y
I Jleit IIpo I'uc Apr 1
Jleit IIpo I'nu Apr A
Jleit IIpo | sz Apr r




Nne Tpe Acu Cep Yy
A Nite Tpe Acu Cep I
Nne Tpe JIus Apr A
Mer Tpe JIus Apr r
Ban Ana Aco | Iy57s y
Ban Ana Acn | 57 11
r Ban Ana Iy | Iss 1 A
Ban Ana Iy | IRss r

Ilpasuna nonv3osanus maodauyei

llepevii nykneomuo 6 mpunieme bepemcsi U3 1e8020 GEPMUKAILHO20 pAOd,
8MOPOU - U3 8EPXHE20 20PUIOHMANBLHO2O0 PAOA U MPemuil - U3 Npaso2o 8EPMUKAIbLHO2O.
Tam, 20e nepecekymcsi nuHuu, uoywue Om 6cex mMpEX HYKIeoOmuoos, U HAXOOUMCs
UCKOMAS AMUHOKUCTIOMA.

2. UzBectHo, uto Bce Buasl PHK cunresupytorcs na JJHK-marpune. @parmeHT
mounekynsl JIHK, Ha koTopoil cuHTe3upyeTcsa ydacTok 1eHTpanbHoil neii TPHK, umeer
caenytoiyro nocienoBateabHOCTh HYKICOTHI0B: LII' TTITTHTAITITT. YcranoBute
HYKJICOTUIHYIO TocieaoBaTenbHOCTh ydacTka TPHK, koTopwlii cHHTE3MpyeTcs Ha
naHHOM (¢parMeHTe, U aMHHOKHUCIIOTY, KOTOopyro Oyner mnepeHocuth 3Ta TPHK B
npolecce OMocuHTE3a O€NKa, €CIM YETBEPThId TPHUIUIET COOTBETCTBYET AHTHUKOAOHY
TPHK. OtBet nosicuute. s peimieHus 3aqayu UCHOJIb3YyHUTE TaOJIUIy T€HETHYECKOTrO
KOJIa.

3. B OuocuHTe3e PparmMeHTa MOJEKYJIbl O€lKa y4acTBOBAJIM MOCIEAOBATEIHHO
mosiekynsl TPHK ¢ antukomonamu: AILIl, T'IA, VAL, AYA, YIA. YcranoBute
MOCJIEIOBATEIbHOCTh ~AMUHOKHUCIOT B CHHTE3UpyeMOM (parmMeHTe Oenka u
HYKJICOTUIHYIO TOCJIEN0BATENBHOCTh y4acTKa AByxuenodeyHor monekynsl JIHK, B
KOTOpO#M 3akojupoBaHa WHGOpMAIUS O MEPBUYHON CTPYKType Oenka. OObsICHUTE
IIOCJICIOBATEIBHOCT BBINOJHAEMBIX ACHCTBUU. s pelieHus 3aJayd MCIOJIb3yuTe
TaOJIMITY TEHETHYECKOTO KOJ1a.

4. ®parmedt wucxomHoud 1enu wmonekynasl  JIHK wumeer cnemyromryro
nocneaoBaTeabHOCTh HykaeoTuaoB: 'IHTI TITHTAT I TT. ITpousonuia myranus, B
pe3ynbTate  KOTOpOMl  ceapbMol  HykieoTua mnorepsH. Onpenenure  HOBYIO
nocienoBarenbHoCTh HykieotnnoB B mousekyne JIHK, mPHK, cunresupyemoil Ha
myTtantHo JIHK. Mcmonb3ys TaOnauily Te€HETHMYECKOTO KOJa, OMNpEeesuTe
MOCJIEIOBATEIbHOCTh AMUHOKHCIIOT B MOJIEKyJe Oellka, KOTOPbIH CHHTE3UpPOBAJICS Ha
mytanTHou JIHK.

5. B comatnyeckux kietkax aApo30¢uisl coaepxxurcs 8 xpomocoM. Kakoe uucio
xpomocoM u moJiekyn JIHK coaepxutcs B siipe npu raMmeToreHese:

1) nmepen Hayaiom Meko3a-1

2) B ipodaze Meiiosza-1

3) mepen HavajIoOM Meio3a-2

4) B mpodaze meiioza-2.

OO®bsacHuTE, Kak o0pa3yeTcs Takoe 4nucio xpomocom u monekyn JJHK.

6. Jlns comaTuueckod KJIETKH >KMBOTHBIX XapaKTepeH TUILUIOMAHBIN Habop
xpomocoM. OmnpeaenuTte XpoMOCOMHBIN Habop (N) u yucno monekyn JAHK (c) B kneTke:

1) mepen meito3om-1



2) B aHadaze Meiio3a-1;

3) B npodaze Meiioza-2;

4) B MeTadaze meio3a-2;

5) B anadaze merio3a-2;

6) B KOHIIE Mei03a-2

OObsicHUTE, Kak 00pa3yeTcs Takoe yuciao xpomocom u mosekyn JJHK.

7. Y KpymHOro poratoro CKoTa B COMaTHYecKuX kietkax 60 XpomocoM.
Omnpenenure ynciio xpomocoM u Mosiekys JIHK B kieTkax ssMuHUKA:

1) B unTepdase nepen HavaIOM JICICHHUS;

2) mocie AeneHus Meiosa-1,

3) mepen HavajIOM Melo3a-2;

4) B meTadase Meiioza-2

OO0BbsicHUTE, Kak 00pa3yeTcsa Takoe yucio xpoMocoM u mosekyn JJHK.

8. B xpoMocoMHOM Habope COMAaTUYECKHUX KIJIETOK TMIICHHIBI 28 XPOMOCOM.
Onpenenure XpoMOCOMHBIA HaOop u uuciao u moiekyn JIHK B omHo#ll u3 KieTok
ceMsi3avarka:

1) mepen HauagoMm Mmeio3a-1

2) B anadase meiiosa -1

3) B KoHIIe Tenoda3zbl Meio3a-1

4) B metadase meiiosa -2

5) B anada3ze meriosa -2

OOBscHUTE, KaKUE MPOLIECCHl TPOUCXOAST B 3TU MEPUOBI U KaK OHU BIMSIOT Ha
M3MEHEHHE unciia xpomocom 1 moiiekyn JTHK.

9. O6mas macca Bcex monekyn /IHK B 46 xpomocomax coMaTHYECKHX KJIETOK
yenoBeKa cocTaBiseT okojo 6 x 10 mr. Onpenenure, 4eMy paBHA Macca BCEX MOJIEKYJI
JIHK B simpe npu oBorenese:

1) nmepen HayaoM Meko3a

2) mocne meio3a-1

3) mocne metio3a-2

OOBSICHUTH TIOJTyYCHHBIE PE3YJIHTATHI

10. B comaTndeckux KieTKax yejaoBeka comaepkutcs 46 xpomocoM. OnpeaenuTe
yuciio xpomocoMm u Moiiekyn JJHK B kneTkax SIMYHHUKOB TP TaMETOT€HE3€ B 30HE
pPa3MHOXKEHHs, POCTa M B 30HE OKOHYATENIIbHOTO co3peBaHusi ramer. OObscHUTE
NoJTydYeHHBIE pe3yabTaThl. Kakue mporecchl MpoUcXoIsT B ITUX 30HAX?

11. B comaTudeckux KJIETKaX MYyXHU JIpPO30(HUIIbI COJIECPKUTCI 8 XPOMOCOM.
Onpenenure uucio xpomocoM U mosiekyn [JIHK B knerkax ee CEeMEHHHMKOB IIpHU
raMeToreHe3e B 30HE Pa3MHOXKEHHS, pOCTa, CO3PEBaHHS M B 30HE OKOHUYATEIHHOTO
dopmupoBanus rTameT. OOBICHUTE TOTy4YeHHBIC pe3ynbTarhl. Kakume mporeccs
IPOUCXOJAT B 3THX 30HAX?

12. V xmaMugoMoHaAbl MPeoOIaJalolM MMOKOJIEHUEM SBIISETCS TaMeTo(uT.
Omnpenennre XpOMOCOMHBIH HaOOp CHOPHI U TaMeT XJaMUAOMOHaAbl. OOBSCHUTE, U3
KaKUX KIJIETOK U B Pe3yJbTaTe Kakoro JAEJICHHUs o0pa3yroTCs 3TU KIETKU MPH MOJIOBOM
Pa3MHOKEHUHU.

13. Omnpenenutre XpOMOCOMHBIH HaOOp B KIETKaX B3POCIOr0 pPaCTEHUS,
CIIOpaHTHUsA, MPEIPOCTKA, CIIOPaxX U TaMeTax Mxa KyKyIIKuHa JIbHA. OOBICHUTE, U3 KAaKUX



MCXOJHBIX KJIETOK U B pe3yJIbTaTe KaKOro THIMAa JeIeHUs 00pa3yrOTCs 3TH XPOMOCOMHbBIE
HabopbI?

14. Omnpenenute XpOMOCOMHBIM Ha0Op B KIJIETKaX B3pOCIOr0 pacTeHUS,
CIIOpAHTHs, 3aPOCTKA, CIIOPAX U raMeTax narnopotHuka. OObsSCHUTE, U3 KAKMX UCXOTHBIX
KJIETOK U B Pe3yJIbTaTe KaKOTO TUIA JIeJIEHUs 00pa3yloTCsl 3T XPOMOCOMHbBIE HA0OPbI?

15. Onpenenure XpOMOCOMHBIN Ha0Op B siipax KJIETOK 3apOJIbIIIEBOTO KOPEIIKA,
NBUIBLIEBOTO 3€pHA U CIIEpMUEB COCHBL. OOBSICHUTE, U3 KAKUX HUCXOJHBIX KIIETOK U B
pe3ynbTaTe Kakoro TUIA JEJIEHHs 00pa3yloTcs 3TH XPOMOCOMHBIE HAOOPHI?

16. Omnpenenure XpoOMOCOMHBIH HaOOp B sApax KIETOK SIUJACPMHUCA JIHCTA,
SHAOCIEPMAa W BOCBMUSACPHOTO 3apOABIIICBOIO MEIIKAa CeMs3ayaTKa I[BETKOBOTO
pactenns. OObsACHUTE, U3 KAKUX NUCXOJHBIX KIIETOK U B PE3yJIbTAaTe KAKOTO THIA ACIICHUS
00pa3yroTCsa 3TU XPOMOCOMHBIE HAOOPHI?

17. Omnpenenute XpOMOCOMHBIM HA0Op B fAIpax KIETOK OCHOBHOW TKaHW,
IBUIBLEBOrO 3€pHA, MbLIBIEBON TPYOKU U CIIEPMUEB IIBETKOBOTO pacTeHus. OOBsICHUTE,
U3 KaKUX HUCXOJHBIX KJIETOK U B pe3ysbTarTe KAaKoro THIA JAENEHUs oOpa3yroTcs 3Tu
XpOMOCOMHBIE HAOOPbI?

18. Cxema kakoro mnpotecca n3o0paxena Ha pucyHke? Kakum ciocobom aensites
KJIETKH B 30HE pPa3MHOXEHUS, 30HE co3peBaHusA? Kak Ha3pIBaloTCAd KIETKH,
0o003HaueHHbIe HA pUcyHKe mudpamu 1,2, kakoit Habop xpomocom u Mozekyn JHK

UMEIOT 9TU KIJIETKH?

19. Onpenenute TiN U pazy AeNeHUS KIETKH, U300pakxEHHON Ha pucyHke. Kakue
MPOIIECCHI MPOUCXOAAT B AToM ¢aze? Kakoit Habop xpomocom u Mmojekyn JIHK umeer
9Ta KJIeTKa?

20. Kakue craauu rameTorene3a 00o3HaueHbl Ha pucyHke OykBamu A, b, B?



B O
BE N
Kaxkoit Habop xpomocom u mosekyn JHK umeror kiaeTku Ha KakAoW U3 ATUX
craguii? K pa3BUTHIO KaKHX CHEIUATU3UPOBAHHBIX KIETOK BEAET 3TOT Mpolecc?

21. Kakumu mmudpamMu Ha cxeMe pa3BUTHS MANIOPOTHUKA 0003HAUYEHBI raMeTOdUT
u criopodut?

Kak HazpIBatoTCs CTpYKTYphI, 0003HaUEHHbIE Ha pucyHke nudpoit 1,2, 3,4? Kakoii
HAa0Op XPOMOCOM UMEIOT 3TU CTPYKTYPHI?

22. Kakve KJIETKM B CXeME Pa3MHOXKEHUS YJIOTpUKca 0003Ha4deHbI Iubpoi 3,
Kakoi Habop XpOMOCOM OHU UMEIOT, B Pe3yJIbTaTe KaKOTO JEICHUS 00pazyroTcs?




Yro 0603HaYEHO HA pUCYHKE MUBPOI 2, KAaKOH HAOOp XPOMOCOM y ITOU KIETKU?
UYro siBnsieTcs raMeToOQUTOM B dKU3HEHHOM IIUKIIE YIOTPUKCA, KakoH 1udpoit 0003HaueH
raMmeToQuT Ha pucyHke?

3AIAYNA 11O TEHETUKE

1. ITpu ckpenyBaHuu Oypoil 6€3 X0X0JIKa KypHIIbl C YEPHBIM XOXJIAThIM METYXOM
MOJIYYEHBI LBITUISATA 2 BUIOB (DEHOTHUIIOB: OJIHA MOJOBHHA YE€pPHAs C XOXOJIKOM, a JApyras
— yepHble 0e3 xoxonka. [Ipu nanpHelemM ckpenBaHuy Kypullbl 0ypoil 6e3 XxoxoJka ¢
YEPHBIM XOXJIAThIM METYXOM B TOTOMCTBE 50% IBITUISAT ObLIN YepHBIE ¢ XOX0JIKOM U 50%
- Oypeie ¢ xoxosikoM. CocTaBbTe cxemy pelieHus: 3agauu. Onpenenure TeHOTUIIbI
poauTeNie W MOTOMCTBA B JBYX CKpelIMBaHUAX. KakoW 3aKOH HAcIEACTBEHHOCTH
MIPOSIBIIAETCS B JAHHOM ClTydae?

2. CKpecTuiIM pacTeHHE KyH)KyTa, Y KOTOPOTO pa3BUBAIOTCS OJMHAPHBIE TUIOAbI U
IJIaJIKKE JUCThS, C PACTEHUEM, TAFOIIMM TPOUHBIE IJTI0Ibl U MOPUIMHUCTHIE TUCThs. OHa
MOJIOBMHA TOTOMCTBA — OAMHAPHBIE IUIOALI WU MOPIIMHUCTBIE JIMCThsS, a Apyras —
OJIMHApHBIE IUIOABI W TJIAJIKUE JHUCThA. lIpu CcKpemumBaHUM KyHXyTa C TPOHUHBIMU
IJI0/IaMU ¥ MOPIIMHUCTBIMU JIUCThSIMU C PACTEHUEM, UMEIOIIUM OJUHAPHBIE TIJI0bI U
rinaakue aucThda, 50% moToMCTBAa UMENU OJMHAPHBIE TJIOABI U TIaJKUe JUCThs, a 50%
MOTOMCTBA — TPOWHBIC IUIOABI U TWAaAKUE JUCThA. COCTaBbTE CXEMY CKpEIIMBAHUA.
Onpenenure T€HOTUNBI POAUTENIEH, TOTOMCTBA B JIBYX CKpellnBaHUsX. Kakol 3akoH
HACJIEICTBEHHOCTH IIPOSIBIISIETCS B JAHHOM cirydae?

3. YV nIbBUHOTO 3€Ba KpacHasl OKpacka IIBETKOB HEMOJHO JOMHHHUPYET HaJ Oenoil,
a y3KHE JIUCThsl PACTEHHMS] — HaJ IIUPOKUMH. ['€Hbl pacronaraloTcsi B pas3HbIX
xpoMocomax. CKpeuBarOTCs pacTE€HUsT C PO30BBIMM LBETAMH U  JIUCThSIMU
MIPOMEKYTOUHON HMIMPUHBI C PACTEHUSIMHU, UMEIOUIUMU O€ble IBETKU U Y3KUE JHUCThSI.
CocraBbTe cxeMy pelieHus 3a1aun. Kakoe moToMCTBO U B KAKOM COOTHOIIEHUH MOKHO
OKHJIaTh OT 3TOT0 cKpemuBanus? OnpeaenuTe TUI CKPEIBaHMsl, TEHOTUIIBI POIUTENEH
Y TIOTOMCTBA.

4. KpacHas okpacka sTojJl y 3€MIJISHUKH HETMOJHO JIOMUHUpPYET Haj Oernoil, a
HOpMaJlbHas Yalleyka — HaJl JINCTOBUAHOU. ['€HbI pacioJIoxKEHbI B pa3HBIX XPOMOCOMAX.
Onpenenure THUN CKPEIIUBAHUS, TEHOTHIBI POJIUTENCH, TEHOTUNBI W (DEHOTHUIIBI
MIOTOMKOB, TIOJYYEHHBIX OT CKpEIIMBAHUS PACTEHU C PO30BBIMHU SITOJAMU C
MPOMEKYTOUHON (POPMOI YalIeuku C PACTEHUSMH, WUMEIOIMMU KpacHBIC STOIBI U
JUCTOBHUJIHYIO YAIIICUKY.

5. I'pynna kpoBu U pe3yc-PakTop — ayTOCOMHBIE HE CIICTJICHHbIE MPU3HAKU.
['pynmna KpoBU KOHTPOJNUPYETCS TpeMsi amiensamu opnoro rema: 1A, 1B Ammemn 14, 1B
JIOMMHAHTHBI 10 OTHOHIEHUIO K i°. [TonoxkuTenbHblil pesyc-paktop (R) moMuHMpYeT Haz
oTpuuare’abHbiM (I). Y oTHa TpeThs Ipynna KpoBH (TeTepo3urora) U OTPUILIATEIIbHBIN
pesyc-baktop. VY Marepu TmiepBas TIpylna KPOBH U MOJOXKUTEIbHBIA pe3yc
(rerepo3urora). OnpenenuTe rTeHOTUIbI POAUTENEH, TEHOTUITBI U (PEHOTHUIIBI AETEeH, UX
rpynInbl KpoBU U pe3yc-paktop. Kakoil 3akoH HacIeACTBEHHOCTH IPOSBISETCS B JTaHHOM
cinyyae?

6. 'pynna KpoBHU U KapHe Iiia3a — ayTOCOMHbBIE HE CLIETUIEHHbIE Tpu3HaKu. [ pymma
KPOBU KOHTPOIMpPYETCS TpeMs amieasmu oxHoro rema: i°, 1A, 1B Ammemn 14, B
JIOMMHAHTHBI 110 OTHOIIEHHMIO K i°. Kapue riasa JOMUHUPYIOT Haa TolyObIMH. Y OTHA
Kapue ria3za ¥ BTopas Ipylnna KpoBH, Y MaTepu TPEThs Ipynna KpOBU U Kapue riasza. ¥y



pebeHka roiyOble I1a3a u nepBas rpymnmna KpoBu. OmnpenenuTe TeHOTHIIBI POIUTENEH,
reHOTUIbl U (peHoTur bl Aeteit. Kakol 3aKkoH HACIeICTBEHHOCTU MPOSBIISETCSA B JAHHOM
ciay4dae?

7. llpu ckpemMBaHUM pACTEHUH C KOPUYHEBBIMU TJIAJKUMH CEMEHaAMU
(IOMUHAHTHBIE TTPU3HAKH) C PACTEHUSMU C OEJTBIMH MOPIIMHUCTBIMH CEMEHaMHU ObLIO
noydeHo 405 ceMsH KOPUYHEBBIX MOPIIMHHUCTBIX, 395 ceMsH OenbIX Tiaakux, 32-
0eJibIX MOPIIUHUCTBIX, 30 KOpuUyHEBBbIX TNagkux. COCTaBbTE CXEMY PEIICHUS 3a/layu.
Omnpenenute reHOTUIIBI POJUTENBCKUX 0co0eit u moTomMcTBa. OOBscHUTE (hopMHUpOBaHHE
4yeThIpex (EeHOTUMTMYECKUX KiaccoB. Kakoii 3aKoH JeiCTBYeT B JAHHOM cirydae?

8. Ilpu ckpelrBaHUM pacTEHUs TOMaTa ¢ O€IbIMH JUCKOBHJIHBIMHU IUIOJAMU C
pacTeHueM, MMEIOUIUM JKENThle MIAPOBHUJIHBIE IUIO/ABI, BCE MOTOMCTBO HMMENO Oembie
JTMCKOBUHBIE TUIOJbI. Bo BTOpOM CKpemuBaHuU (DEHOTUMUYECKH TAKUX K€ MCXOHBIX
ocoOeil B MOTOMCTBE moJydmwioch pacuierieHue: 50% pacteHuit umenu Oenble
IUCKOBUAHBIE TIOABI, 50% - xkenTbie mapoBuaHble. Kakne 3akOHBI HACIEACTBEHHOCTH
MPOSIBIISIFOTCS B 3TUX CKPEIINBAHUAX.

9. V kaHapeek HallMyue XOXJja —JIOMHUHAHTHBIH ayTOCOMHBIM mpu3Hak (A),
CLECIUIEHHBIA ¢ TOJOM TeH XP° ompeienser 3elleHyl0 OKpacKy oOmepeHbs, a X°* —
KOPUYHEBYIO. Y IITHUI[ TOMOTAMETHBIM MOJI — MY>KCKOM, a T€TepOraMeTHBIN-KEHCKUN.
X0XJaTOro KOPUYHEBOTO CaMIla CKPECTHWJIM C CaMKOH 0e3 XOXOJKa C 3€JIEHbIM
onepeHbeM. Bce mOTOMCTBO 0Ka3aioch XOXJIATBIMU, HO BCE CAMKH ObLIIM KOPUYHEBBIE, a
camupl — 3eneHble. OnpenenuTe TeHOTUIBI poauTeNeld U nmoroMcTBa. Kakue 3akoHBI
HACJIEJICTBEHHOCTH MPOSIBISAIOTCS B JTAHHOM ciIyvae?

10. Kapernasast >xeHIIMHA ¢ HOPMaJbHBIM 3pEHHEM, OTEI] KOTOPOl UMeJ TOTyObIe
rjiaza ¥ CTpajajl AAJbTOHU3MOM, BBIXOJUT 3aMyXK 3a TrOJyOOrjia3oro MY>KYHHY C
HOPMAaJIbHBIM 3peHueM. ['eH Kapux Tria3 HaclieyeTcsl Kak ayTOCOMHBIN JOMHHAHTHBIN
MPU3HAK, a T€H JAJIBTOHM3MA - KaK PELUECCHBHBIM, CUEIUICHHBIA C X-XpOMOCOMOM.
CocraBbre cxeMy pemeHus 3amadu. Onpenennute TeHOTHUIIB POAUTENCH, T€HOTHUIIBI U
(eHOTHUIIBI BO3MOKHOTO NMOTOMCTBA. Kakue 3aKkoHbI HAaCIeICTBEHHOCTH MPOSIBIISIFOTCS B
JTAHHOM CiIy4ae?

AHAJIN3 POJOCJIIOBHBIX

1. ITo n300pax€HHOI HA PUCYHKE POIOCTIOBHON:

1) ycTaHOBUTE XapakTep HacleJOBaHHWS TMpPU3HAKA (IOMHUHAHTHBIA WM
PELeCCUBHBIN, AyTOCOMHBIN MIJIH CLEIUIEH C TI0JIOM)), 0003HAUE€HHOTO YEPHBIM IIBETOM;

2) onpenenuTe TeHOTUIBI ieteit nepBoro (1) u BToporo (2) NOKOJIEHUH.

YcaosHBIEe 0003HAYEHHA!

O — KeHIHHA

D — MyRumHEA

— Gpax '
' — gmerwm oxEOTO Gpaka

. . — OpOABNCHHE ECCIEAYEMOTO
OPpHA3HaAKa .

2. Ilo poaociioBHOM YeI0BEKa, MPEICTABICHHON HA PUCYHKE:



1) ycraHOBHTE XapakTep HACJICIOBaHUSA NPH3HAKA «MaJICHbKHE TJIa3ay,
BBIJICJICHHOTO YEPHBIM IBETOM (JIOMMHAHTHBIH WM PELECCUBHBIN, CICIUICH WIA HE
CIICTIJICH C ITOJIOM);

2) omnpenenauTe TeHOTUIIBI poauTeseit u motoMkoB (1, 2, 3, 4, 5).

YcaosHbIe 0603HaYeHAA:

D — MYKYAHA

O — memmpaza

— Gpax
i — ZReTE oxHoro Gpaka

. . — IPOABJIEHEE HCCJACAYEMOTO
IIpH3HAKA

JINTEPATYPA, PEKOMEHAYEMAZ JIJIA ITOAI' OTOBKA

K EI'D 11O BUOJIOT' A
OcHoBHAsI JIUTEPATYpa
1. AradonoBa N.b., Cuormnazos B.U. buonorus (6a3oBeiii ypoBeHs). 10-11
kiacc. - M.: [lpoda.
2. Annpeesa H.JI. buonorus (6a3oBbiit ypoBens). 10-11 kmacc. - M.
MHuemo3nHa.

3. baryes A.C., Ky3smuna U.J1., Hoznpaues A.Jl. Yenosek: yueb. mist 8 K.
obmeoOpa3oBar. yueo. 3apeacHuii. — M.: JIpoda.

4, benses [1.K., bopoaun [1.M. u ap. /Tlox pen. bensiera, JI.K, Apimmuma I'.M.
buonorus (6a3oBsiii ypoBens). 10-11 kmacc. - M.: [IpocBemienue.

5. bepkunOaut M.b., I'narones C.M., Maneesa 10.B., Uy0 B.B. buonorus:
yaeOHuK 17151 6 kiacca - OO0 "BMUHOM. JlaGopaTopust 3Hanmit".

6. bepkunOautr M.b., I'marones C.M., Uy6 B.B. buonorus: yueOnuk nus 7
kiacca B 2-x gactsax - OO0 "BMMHOM. JlaGopatopust 3HaHuiA".

7. bepkunOautr M.b., MaptesinoB A.A., [lapuec E.f., Tapacosa O.C., Uy0
B.B. buonorus: yuebnux s 8 kiacca B 2-3 yactsax - OOO "BUHOM. Jlabopatopus
3HaHUU".

8. bepxun6mutr M.b., I'marones C.M., Bonkosa I1.A. buonorus: yueOHuK 11715t
9 xmacca - OOO "BMHOM. Jlabopatopust 3HaHuit".

9. bopoaun II.M., Beiconkas JI.B., [eimmun I'M. u ap. buonorus
(mpoduneheIil ypoBens). 10-11 kmacc. - M.: [IpocBenienue.

10. Buktopos B.II., Hukumos A.U. buonorus. Pacrenus. bakrepuu. I'pubnl u
numaitHuku. 7 xkiaacc. - OO0 "I'ymanutapubiii uzgarenbckuil nentp BJIAJIOC".

11. Tpun H., Te#inop H.,Crayt Y. buosorus B 3-x Tomax. 10-11 kmacc. - M.:
N3natensctBO « MUP»

12.  JdparomunoB A.I'., Mam P.J[. buosnorus. 9 knacc. - OOO U3zpaTensckuit
uentp "BEHTAHA-T'PA®"



13. 3axapoB B.b., CuBornazoB B.M., MamontoB C.I'., AradonoBa W.Bb.
buonorus. 9 knacc. - M.: Jlpoda.

14.  3axapos B.b., MamonToB C.I'., Conun I1.W1. u np. buonorus (npodunbHbIii
ypoBenb). 10-11 kmacc. - M.: JIpoda.

15. Kamenckuii A.A., KpukcynoB E.A. buonorus. 10-11 kiacc. — M.: [Ipoda.

16. Kamenckuii A.A., KpukcynoB E.A., [laceunuk B.B. buonorus (6a3oBbiit
ypoBeHb). 10-11 kmacc. - M.: JIpoda.

17.  Koneco J.B., Mam P.JI., benses N.H. Yenosek: yue0. s 8SKIL
obmeobpasoBar. yue0. 3aBenenuii. — M.: [Ipoda

18. Kpuxcynos E.A., [laceunnk B.B. Dxonorus (mpoduibhelil ypoBens). 10-11
kiacc. - M.: [Ipoda.

11. JIatromuu B.B. XKuBoTHbie. yueb. s 7 k1. 0011eo0pa3oBar. yUpekIeHU.
— M.: Ipoda.

19. Mupkun b.M., Haymosa JL.I'., Cymatoxun C.B. Dxonorust (mpoduabHbIMi
ypoBeHb). 10-11 knacc. — M.: BEHTA-TPA®.

20.  I[laceunuk B.B. buosnorus bakrepuu, rpudsl, pacteHus. (0a30BbIil ypOBEHbD )
6 ki1 yueO. mist obmieodpaszonar. Yupexaenuii.- M.: JIpoda.

21. TIlaceunuk B.B., Cymatoxun C.B., Kaimunosa I'.C. / Ilox pen. Ilaceunnka
B.B. buonorus. 7 knacc. - M.: [IpocBemenue.

22. Tlaceunuk B.B., Kamenckuit A.A., HIsernoB I'.I'. / Ilox pen. Ilaceunuka B.B.
buonorus. 8 knacc. - M.: IIpocsemienue.

23. Ilaceunuk B.B., Kamenckuii A.A., [lIsenoB I'.I". / Tlox pex. ITaceunuka B.B.
buonorus. 9 knacc. - M.: [Ipocsemienue.

24. Tlonomapésa MW.II., KopawmmoBa O.A., Jlomumnmuaa T.E./mox pen
ITonomapépoii M.I1. buonorus (6a3oBbiii ypoenb). 10-11 knacc. - M.: BEHTAHA-
['PAD.

25. IlonomapéBa wu.H., Kopuumoa O.A., CumonoBa JIL.B./Ilon pen
[Tonomapénoii M.H. buonorus (npodunsueiii yposens). 10-11 knacc. -M.: BEHTAHA-
['PAD.

26. IlyroBkun AJlL., IlyroBkuna H.A. buonorus (6a30Bwiii ypoBensn). 10-11
Kiacc. - M.: AkageMmusl.

27. Cusornazos B.II., AradonoBa WN.b., 3axapoBa E.T. buonorus (6a3oBbiii
ypoBenb). 10-11 kmace. - M.: Jlpoda.

28. CyxopykoBa JI.H., Kyumenko B.C., Banoa T.B. buonorus (6a3oBbliii
ypoBeHb). 10-11 knacc.-M.: IIpocBemienue.

29. CyxopykoBa JI.H., Kyumenko B.C., Yepusxosckas T.D. buonorus
(npodunbHelil ypoBens). 10-11 knacc. - M.: [IpocBenienue

30. TepemoB A.B., IlerpocoBa P.A. /Ilog pea. Hukumosa A.W. buonorus
(6a30BbIl ypoBeHb). 10-11 knacc. - M.: BJIAJJOC.

31. TepemoB A.B., IletpocoBa P.A. buonorus (npodunbubiii yposens). 10-11
Kiacc. - M.: MaeMo3uHa.

32. UYepnoBa H.M., Tamymma B.M., KoncrantunoB B.M. DOxkonorus
(mpodunbHeIil yposenb). 10-11 kmacc. — M.: [Ipoda

JonoJHUTeIbHAS JINTEPATYPA




1. bormanoBa T.JI., ConomoBa E.A. buonorus. CnopaBoyHUK s
CTapUIEKJIACCHUKOB U MOCTyNaIMX B By3bl.- M.: ASTnpecc.

2. bunnu T'.JI., KpepkaHoBckuii B.A. buosiorus st moCTyHaroliuX B BY3BI.
HNHTeHCHuBHBIN KypC.

3. PyBunckuit A.O. Obmias Ouonorus (17 yriayO0aeHHOro u3y4eHus: OMoJIorun). -
M.: U3n-Bo «IIpocBemienue».

4, Kamumnoa I'.C., Huxumopa E.A., IlerpocoBa P.A. buonorusi: Turosbie
sK3aMeHalMoHHbIe BapuaHThl: 30 BapuaHToB. — M.: «HanuonansHoe 00pa3zoBaHue».

5. Kamunosa I'.C., Ma3zspkuna T.B. [IpakTUKyM IO BBINOJHEHUIO THUIOBBIX
TecToBbIX 3aanuil EI'D. Dk3amMeHalMoHHbIE TeCThI. — M.: « DK3aMeH.



